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 DESCRIPTION 

Novel heteroaromatic amide derivative and medicament containing the same 

 

[Technical Field] 

 [0001] 

 The present invention relates to a compound or a pharmaceutical composition useful for 

treating or preventing a disease associated with a voltage-gated sodium channel Nav1.7 

(hereinafter referred to as Nav1.7). 

 [Background Art] 

 [0002] 

 Voltage-gated sodium channels (Nav) are present in excitable cells including neuronal 

cells in the central and peripheral nervous systems as well as cardiomyocytes.  Its role is to 

control the rising phase of action potential generated by depolarization of cell membrane 

potential to participate in the generation and propagation of electrical signals.  The Nav are 

essential for maintaining the physiological functions of excitable cells such as those in the 

neurons and myocardia.   Nav abnormalities are associated with diseases such as epilepsy 

(Non-Patent document 1), arrhythmia (Non-Patent document 2), myotonia (Non-Patent 

document 3), and chronic pain (Non-Patent document 4). 

 The Nav are composed of α subunits which form an ion channel pore and β subunits 

which supplementarily works.  There are at least nine α subunits known to date (Nav1.1 to 

Nav1.9).  These subtypes are classified as TTX-sensitive Nav (Nav1.1, Nav1.2, Nav1.3, 

Nav1.4, Nav1.6, Nav1.7), which are functionally inhibited by the puffer toxin tetrodotoxin 

(TTX) and TTX-resistant Nav (Nav1.5, Nav1.8, Nav1.9).  It is known that Nav1.1, Nav1.2, 

Nav1.3 are mostly expressed in the central nervous system, Nav1.4 is mostly expressed in 

skeletal muscles, Nav1.5 is mostly expressed in myocardia, Nav1.6 is mostly expressed in the 

nervous system, and Nav1.7, Nav1.8 and Nav1.9 are mostly expressed in the peripheral nervous 

system (Non-Patent document 5). 

 Nav1.7 is a TTX-sensitive sodium channel distributed in the peripheral nervous system 

such as autonomic and sensory neurons.  Recently, mutations in the gene encoding Nav1.7 

(SCN9A) have been shown to change the pain threshold.  Namely, it has been reported that a 

gain of function mutation occurred in SCN9A, based on the analysis of the family history of 

erythromelalgia with increased flushing at the distal extremities and pain sensation (Non-Patent 

document 6); and also it has been reported that a loss of function mutation occurred in SCN9A, 
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based on a pedigree analysis of insensitivity to pain in which only pain sensation had 

disappeared even though other sensations are normal (Non-Patent document 7). 

[0003] 

 It is also known that inhibition of Nav1.7 achieves analgesic effects on nociceptive pain 

and neuropathic pain from studies using an anti-Nav1.7 antibody (Non-Patent document 8) and 

Nav1.7 inhibitory compounds (Non-Patent document 9, Patent document 1, and Patent document 

2). 

 Thus, since Nav1.7 is suggested of its relevance in particular to pain sensation, Nav1.7 

inhibitors are considered to be useful as therapeutic or preventive drugs for diseases associated 

with pain, in particular, nociceptive pain and neuropathic pain. 

 [0004] 

 Furthermore, since pruritus sensation is transmitted by peripheral sensory neurons and 

Nav1.7 is distributed in the peripheral nervous system, Nav1.7 is thought to be involved in acute 

and chronic pruritus; inhibition of Nav1.7 is considered to exert an anti-pruritic effect against 

acute or chronic pruritus (Non-Patent document 7). 

 [0005] 

 Nav inhibitors are effective in the treatment of various disease states.  For example, 

subtype-non-selective Nav inhibitors include lidocaine, a local anesthetic, mexiletine, an 

antiarrhythmic drug, and carbamazepine, an antiepileptic drug and so on. 

 [0006] 

 Subtype-non-specific Nav inhibitors are known clinically to have an analgesic effect 

and are used as analgesics.  However, these subtype-non-selective Nav inhibitors also exert an 

inhibitory action on Nav1.5 expressed in the myocardia, and thus have a concern about adversely 

affecting cardiac function, which function is particularly important in life support.  To date, 

there is no selective Nav1.7 inhibitor to be clinically used. 

 [0007] 

 Based on the above, Nav1.7 inhibitors that are selective for Nav1.5 are thought to be 

very useful as therapeutic or preventive drugs for various painful pathologies with less concern 

about side effects derived from Nav1.5 inhibition. 

[0008] 

 To date, various heteroaromatic amide derivatives having Nav1.7 inhibitory action have 

been reported (Patent document 3 to Patent document 10). 

 [0009] 

 In addition, various amide compounds having Nav1.7 inhibitory activity are disclosed in 
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Patent document 11 to Patent document 15.  For example, Patent document 15 describes a 

compound represented by 

 [0010] 

[Chem 1] 

. 

 [0011] 

 Patent document 16 describes a compound represented by  

 [0012] 

[Chem 2] 

 

 (wherein, each symbol is as defined in Patent document 16), as a compound having affinity to 

KCNQ2/3 potassium channel and being useful as an analgesic agent. 

 [0013] 

 Patent document 17 describes a compound represented by 

 [0014] 

[Chem 3] 

 

 (wherein, each symbol is as defined in Patent document 17), as a compound having PDE4B 

inhibitory activity and being effective for various disorders including pain. 

 [0015] 

 Non-Patent document 10 describes a compound represented by 

[0016] 

[Chem 4] 
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 (wherein, each symbol is as defined in Non-Patent document 10.), as a negative allosteric 

modulator of metabotropic glutamate receptor 5 and a compound applicable to chronic pain. 

[Prior Art Documents] 

[Patent Documents] 

 [0017] 

 Patent document 1 : WO2014/151472 

 Patent document 2 : US20148883840A 

 Patent document 3 : WO2008/008020 

 Patent document 4 : WO2009/145720 

 Patent document 5 : WO2009/145721 

 Patent document 6 : WO2013/161928 

 Patent document 7 : JP2014-101287A 

 Patent document 8 : WO2015/119998 

 Patent document 9 : WO2016/117647 

 Patent document 10 : WO2008/130319 

 Patent document 11 : WO2008/130320 

 Patent document 12 : WO2008/130321 

 Patent document 13 : WO2008/130322 

 Patent document 14 : WO2008/130323 

 Patent document 15 : WO2012/039657 

 Patent document 16 : US20090186902A 

 Patent document 17 : WO2017/145013 

[Non-Patent Documents] 

 [0018] 

 Non-Patent document 1 : Yogeeswari et al., Curr. Drug Targets 2004, 5 (7), 589-602. 

 Non-Patent document 2 : Noble D., Proc Natl Acad Sci USA. 2002, 99 (9): 5755-5756. 

 Non-Patent document 3 : Cannon SC, Kidney Int. 2000, 57 (3), 772-779. 

 Non-Patent document 4 : Wood, JN et al., J. Neurobiol. 2004, 61 (1), 55-71. 

 Non-Patent document 5 : Catterall, WA et al., Pharmacol Rev. 2005, 57: 397-409. 

 Non-Patent document 6 : Waxman, SG Neurology. 2007, 7, 69 (6), 505-507. 

 Non-Patent document 7 : Cox et al., Nature 2006, 444, 894-898. 
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 Non-Patent document 8 : Lee JH et al., Cell 2014, 157, 1393-1404. 

 Non-Patent document 9 : Erin McGowan BS et al., Anesth Analg 2009, 109, 951-958. 

 Non-Patent document 10 : G. Duvey et al., Bioorg. Med. Chem. Lett. 2013, 23 (16), 4523. 

[Diclosure of the Invention] 

[Problems to be Solved by the Invention] 

 [0019] 

 An object of the present invention is to provide novel compounds having Nav1.7 

inhibitory action and pharmaceutical compositions containing the same. 

[Means to Solve the Problem] 

 [0020] 

 The present inventors have conducted intensive research to solve the aforementioned 

problems, found out that the following novel heteroaromatic amide derivative represented by the 

general formula (I) has Nav1.7 inhibitory action selective over Nav1.5, and completed the 

present invention. 

 [0021] 

 (0) The present invention relates to a heteroaromatic amide derivative represented by the 

general formula (I) or pharmaceutically acceptable salt thereof: 

 [0022] 

[Chem 5] 

 

[wherein,  

X1-X2 is N-C or C-N,  

 Y1, Y2, Y3 and Y4 are, independently each other, a single bond, -CH2-, -CH2CH2-, -

CR4aR4b-, -CR4aH-, -CR4bH-, -CH2CR4aR4b-, -CH2CR4aH-, -NR4c-, -NH-, -S-, -SO2-, or -O-,  

 Z1 is a single bond, -CR7aR7b-, -O-, -S-, -NH-, -NR7a-, -NR7a CH2-, -CH2NR7a-, -CO-, or 
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-SO2-,  

 ring A is a 3- to 7-membered monocyclic aromatic ring, or a 8- to 12-membered 

bicyclic aromatic ring,  

 R1a and R1b are, independently each other, a hydrogen atom, a halogen atom, a hydroxyl 

group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a C1-

C4 haloalkoxy group, a C3-C7 cycloalkyl group, a C1-C4 alkoxy-C1-C4 alkyl group, or a C1-C4 

haloalkoxy-C1-C4 alkyl group,  

 R2 is a hydrogen atom, a halogen atom, a hydroxyl group, a cyano group, an optionally 

substituted C1-C6 alkyl group, an optionally substituted C1-C6 haloalkyl group, an optionally 

substituted C2-C6 alkenyl group, an optionally substituted C2-C6 alkynyl group, or an optionally 

substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic ring,  

 R3a, R3b and R3c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a 

hydroxyl group, an optionally substituted C1-C6 alkyl group, an optionally substituted C1-C6 

haloalkyl group, an optionally substituted C1-C6 alkoxy group, an optionally substituted C1-C6 

haloalkoxy group, an optionally substituted C1-C4 alkoxy-C1-C4 alkyl group, an optionally 

substituted C1-C4 haloalkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 

haloalkyl group, an optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group, an optionally 

substituted C1-C6 alkylcarbonyl group, an optionally substituted C1-C6 alkoxycarbonyl group, an 

optionally substituted C1-C6 alkylcarbonyloxy group, an optionally substituted C1-C6 

haloalkylcarbonyl group, an optionally substituted C1-C6 haloalkoxycarbonyl group, an 

optionally substituted C1-C6 haloalkylcarbonyloxy group, an optionally substituted C3-C7 

cycloalkyl group, an optionally substituted heterocycloalkyl group, an optionally substituted C3-

C7 cycloalkyloxy group, an optionally substituted heterocycloalkyloxy group, an optionally 

substituted C2-C6 alkenyl group, an optionally substituted C2-C6 alkenyloxy group, an optionally 

substituted C2-C6 alkenyloxy-C1-C4 alkyl group, an optionally substituted C2-C6 alkenyloxy-C1-

C4 haloalkyl group, an optionally substituted C2-C6 alkynyl group, an optionally substituted C2-

C6 alkynyloxy group, an optionally substituted C2-C6 alkynyloxy-C1-C4 alkyl group, an 

optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkyl group, an optionally substituted C1-C4 

alkoxy-C1-C4 alkoxy group, an optionally substituted C1-C4 haloalkoxy-C1-C4 alkoxy group, an 

optionally substituted C2-C6 alkenyloxy-C1-C4 alkoxy group, an optionally substituted C2-C6 

alkynyloxy-C1-C4 alkoxy group, an optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkoxy 

group, an optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkoxy group, an optionally 

substituted C1-C6 alkylthio group, an optionally substituted C1-C6 haloalkylthio group, an 
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optionally substituted C1-C4 alkylthio-C1-C4 alkyl group, an optionally substituted C1-C4 

haloalkylthio-C1-C4 alkyl group, an optionally substituted C1-C4 alkylthio-C1-C4 haloalkyl group, 

an optionally substituted C1-C4 haloalkylthio-C1-C4 haloalkyl group, an optionally substituted 

C1-C6 alkylsulfonyl group, -(CH2)pNRa1Ra2 (Ra1 and Ra2 are, independently each other, a 

hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and p is 0, 1, or 2.), or a group 

represented by the general formula (I-A) 

 [0023] 

[Chem 6] 

 

{wherein,  

 ring B is a saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring,  

  L1 is a single bond, -CRa3Ra4-, -O-, -NRa1-, -CRa3Ra4O-, -OCRa3Ra4-, -CH2CH2-, -

CH=CH-, -C≡C-, or -CH2OCH2- (Ra3 and Ra4 are, independently each other, a hydrogen atom, a 

C1-C4 alkyl group, or a C1-C4 haloalkyl group.),  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.},  

 R4a, R4b and R4c are, independently each other, a halogen atom, a cyano group, a 

cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxyl group, an 

optionally substituted C1-C6 alkyl group, an optionally substituted C1-C6 haloalkyl group, an 

optionally substituted C1-C6 alkoxy group, an optionally substituted C1-C6 haloalkoxy group, an 

optionally substituted C1-C4 alkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 

haloalkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 haloalkyl group, an 

optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group, an optionally substituted C1-C6 

alkylcarbonyl group, an optionally substituted C1-C6 alkoxycarbonyl group, an optionally 

substituted C1-C6 alkylcarbonyloxy group, an optionally substituted C1-C6 haloalkylcarbonyl 

group, an optionally substituted C1-C6 haloalkoxycarbonyl group, an optionally substituted C1-C6 

haloalkylcarbonyloxy group, an optionally substituted C3-C7 cycloalkyl group, an optionally 

substituted heterocycloalkyl group, an optionally substituted C3-C7 cycloalkyloxy group, an 
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optionally substituted heterocycloalkyloxy group, an optionally substituted C2-C6 alkenyl group, 

an optionally substituted C2-C6 alkenyloxy group, an optionally substituted C2-C6 alkenyloxy-C1-

C4 alkyl group, an optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkyl group, an optionally 

substituted C2-C6 alkynyl group, an optionally substituted C2-C6 alkynyloxy group, an optionally 

substituted C2-C6 alkynyloxy-C1-C4 alkyl group, an optionally substituted C2-C6 alkynyloxy-C1-

C4 haloalkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 alkoxy group, an optionally 

substituted C1-C4 haloalkoxy-C1-C4 alkoxy group, an optionally substituted C2-C6 alkenyloxy-

C1-C4 alkoxy group, an optionally substituted C2-C6 alkynyloxy-C1-C4 alkoxy group, an 

optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkoxy group, an optionally substituted C2-C6 

alkynyloxy-C1-C4 haloalkoxy group, an optionally substituted C1-C6 alkylthio group, an 

optionally substituted C1-C6 haloalkylthio group, an optionally substituted C1-C4 alkylthio-C1-C4 

alkyl group, an optionally substituted C1-C4 haloalkylthio-C1-C4 alkyl group, an optionally 

substituted C1-C4 alkylthio-C1-C4 haloalkyl group, an optionally substituted C1-C4 haloalkylthio-

C1-C4 haloalkyl group, a pentafluorosulfanyl group, -(CH2)qNRb1Rb2 (Rb1 and Rb2 are, 

independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and 

q is 0, 1, 2, or 3.), or the general formula (I-B) 

 [0024] 

[Chem 7] 

 

{wherein,  

 ring C is a saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring, or a saturated, partially saturated or unsaturated 7- to 12-membered bicyclic ring, 

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CONRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRcCO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4-,  
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-(CR10aR10b)r1(CR10cR10d)r2SO2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2SO2NRc(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2NRcSO2 (CR10eR10f)r3(CR10gR10h)r4- 

 (Rc is a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group,  

 R10a, R10b, R10c, R10d, R10e, R10f, R10g, and R10h are, independently each other, a hydrogen 

atom, a halogen atom, a C1-C4 alkyl group, or a C3-C7 cycloalkyl group,  

 R10a and R10b optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10c and R10d optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10e and R10f optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10g and R10h optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 r1, r2, r3 and r4 are, independently each other, 0, 1, or 2.),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxyl group, a cyano group, a formyl group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a 

C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 

haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl 

group, a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl 

group, a heterocycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a 

C2-C6 alkenyl group, -(CH2)sNRd1Rd2 (Rd1 and Rd2 are, independently each other, a hydrogen 

atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and s is 0, 1, or 2.), or a group represented 

by the general formula (I-C) 

 [0025] 

[Chem 8] 

 

{wherein,  

 ring D is a 3- to 7-membered monocyclic ring optionally substituted by a halogen atom, 

a hydroxyl group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, or a C1-

C4 haloalkoxy group,  

 L3 is a single bond, or an oxygen atom.}, or  
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 R4a and R4b optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring, or  

 R4a and R4b together optionally form the general formula (I-D): 

 [0026] 

[Chem 9] 

 

(R4d and R4e are, independently each other, a hydrogen atom, a halogen atom, or a C1-C4 alkyl 

group, or R4d and R4e optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring.),  

 R5a, R5b, R5c, R6a, R6b and n fulfill either one of the following constitutions indicated in 

(i) to (v) 

{ (i) R5b and R5c together form a single bond, -CH2-, -OCH2-, -CH2O-, -CH2S-, -SCH2-, -

CH2NRe1-, -NRe1CH2-, -CH2CH2-, -CONRe1-, -NRe1CO-, -CRe1Re2O-, or -OCRe1Re2- (Re1 and 

Re2 are a hydrogen atom or a C1-C4 alkyl group.), and  

 R5a is a hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 

cycloalkyl group, a heterocycloalkyl group, a C3-C7 cycloalkyl-C1-C4 alkyl group, a 

heterocycloalkyl-C1-C4 alkyl group, or an aralkyl group, and  

 R6a and R6b, independently each other,  are a hydrogen atom, a halogen atom, a 

hydroxyl group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy 

group, or a C1-C4 haloalkoxy group, and  

 n is 1 or 2. 

 (ii) R5a and R6a together form -CH2-, -CH2CH2-, -CH2CRe1Re2-, -CRe1Re2CH2-, -CH2CH2CH2-, -

CH2CH2O-, or -CH2CH2CH2O- (Re1 and Re2 are the same as the definition given in the (i).), and  

 R5b is a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group,  

 R5c and R6b are a hydrogen atom, a halogen atom, a hydroxyl group, a C1-C4 alkyl 

group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a C1-C4 haloalkoxy group or,  

 alternatively, R5c and R6b together form -(CH2)t-, -O (CH2)t-, -(CH2)tO-, -

(CH2)tO(CH2)u-, -(CH2)tNRe3(CH2)u-, -(CH2)tCONRe3(CH2)u-, or -(CH2)tNRe3CO(CH2)u- (t and u 

are, independently each other, 0, 1, 2, or 3, and Re3 is a hydrogen atom or a C1-C4 alkyl group.), 

and 

 n is 1. 

 (iii) R5a is a hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 cycloalkyl 
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group, a heterocycloalkyl group, a C3-C7 cycloalkyl-C1-C4 alkyl group, a heterocycloalkyl-C1-C4 

alkyl group, or an aralkyl group, and  

 R5b is a hydrogen atom or a C1-C4 alkyl group,  

 R5c is a hydrogen atom, a C1-C4 alkyl group, or a halogen atom,  

 R6a and R6b are, independently each other, a hydrogen atom, a halogen atom, a C1-C6 

alkyl group, a C3-C7 cycloalkyl group, or a C1-C6 haloalkyl group or,  

 alternatively, R6a and R6b optionally form, together with the carbon atom bonded thereto, 

a 3- to 7-membered monocyclic ring, and  

 n is 1 or 2. 

 (iv) R5a and R5b together form -CH2CH2-, -CH2CH2CH2-, or -CH2CH2CH2CH2-, and  

 R5c, R6a and R6b, independently each other, are a hydrogen atom or a halogen atom, and  

 n is 1 or 2. 

 (v) R6a and R5c together form -OCH2-, -CH2O-, -CH2S-, -SCH2-, -CH2NH-, -NHCH2-, or -

CH2CH2-, and  

 R5a and R5b are a hydrogen atom, and  

 R6b is a hydrogen atom or a halogen atom, and  

 n is 1.}, and 

 R7a and R7b are, independently each other, a hydrogen atom, a halogen atom, or a C1-C4 

alkyl group.]. 

 [0027]  

 Namely, the present invention includes the following inventions. 

 [0028]  

 (1) A pharmaceutical composition comprising a heteroaromatic amide derivative 

represented by the general formula (I) or salt thereof: 

 [0029]  

[Chem 10] 
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[wherein,  

X1-X2, Y1, Y2, Y3, Y4, Z1, ring A, R1a, R1b, R2, R3a, R3b, R3c, R5a, R5b, R5c, R6a, R6b, n 

have the same definition as given in the (0) (with a proviso that ring C is not a phenyl ring when 

X1-X2 is N-C, Y1, Y2, Y3 and Y4 together form -CH2CR4aHCH2CH2-, R2 is a hydrogen atom, R4a 

is a group represented by the general formula (I-B), and L2 is a single bond.  Alternatively, 

when ring C is a phenyl ring, X1-X2 is C-N.)]. 

 [0030] 

 (4) A heteroaromatic amide derivative or salt thereof represented by the general formula 

(I): 

 [0031] 

[Chem 11] 

 

[wherein,  

X1-X2, Y1, Y2, Y3, Y4, Z1, ring A, R1a, R1b, R2, R3a, R3b, R3c have the same definition as 

given in the (0) (with a proviso that at least one of Y1, Y2, Y3, or Y4 is -CR4aR4b-, -CR4aH-, -

CH2CR4aR4b-, -CH2CR4aH-, or -NR4c- (R4a, R4b and R4c have the same definition as given in the 
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(0) when R2 is a hydrogen atom.).), and 

 R5a, R5b, R5c, R6a, R6b and n fulfill either one of the above constitutions (i) and (ii) (with 

a proviso that Y1, Y2, Y3 and Y4 do not together form -CH2NR4aHCH2CH2- when R5a, R5b, R5c, 

R6a, R6b and n fulfill the constitution (ii).).]. 

 [0032]  

 (5) The heteroaromatic amide derivative or salt thereof described in the (4) (with a 

proviso that ring C is not a phenyl ring when X1-X2 is N-C, Y1, Y2, Y3 and Y4 together form -

CH2CR4aHCH2CH2-, R2 is a hydrogen atom, R4a is a group represented by the general formula 

(I-B), and L2 is a single bond.  Alternatively, when ring C is a phenyl ring, X1-X2 is C-N.), 

wherein in the general formula (I) ,  

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCR4aR4bCH2CH2CH2-,  

-OCH2CR4aHCH2CH2-, -OCH2CR4aR4bCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-, -CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2CR4aHCH2-, -CH2CH2CR4aR4bCH2-,  

-CH2SCH2CH2-, -CH2SO2CH2CH2-,  

-NHCH2CH2CH2-, -NR4cCH2CH2CH2-, -NR4cCR4aHCH2CH2-,  

-NHCR4aHCH2CH2-,  

-CH2NR4cCH2CH2-, -CH2NR4cCR4aHCH2-, -CH2NHCR4aHCH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2- (R4a, R4b and R4c have the 

same definition as given in the (0).), and  

 R2 is a hydrogen atom, a halogen atom, a hydroxyl group, a cyano group, or an 

optionally substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring (with a proviso that R2 is a hydrogen atom when X1-X2 is C-N and Y1, Y2, Y3 and Y4 

together form -OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-.). 

[0033]  

 (6) The heteroaromatic amide derivative or salt thereof described in the (4) or (5), 

wherein in the general formula (I), 

 X1-X2 is C-N, and 

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  
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-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2- (R4a, R4b 

and R4c have the same definition as given in the (0).),  

 R5a, R5b, R5c, R6a, R6b and n fulfill the constitution (i) in the (0). 

 [0034]  

 (7) A heteroaromatic amide derivative or salt thereof represented by the general formula 

(I-E2):  

[0035]  

[Chem 12] 

 

 

[wherein,  

X1, X2, Y1, Y2, Y3, Y4, R1a, R1b, R2 have the same definition as given in the (0),  

 Z2-Z3 is -CH2-, -OCH2-, -CH2O-, -SCH2-, -CH2S-, -CH2NRf1-, -NRf1CH2-, -CH2CH2-, -

CONRf1-, -NRf1CO-, -OCRf1Rf2-, or -CRf1Rf2O- (Rf1 and Rf2 are a hydrogen atom, a C1-C4 alkyl 

group, or a C1-C4 haloalkyl group.),  

 R5a is a hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 

cycloalkyl group, a heterocycloalkyl group, a C3-C7 cycloalkyl-C1-C4 alkyl group, a 

heterocycloalkyl-C1-C4 alkyl group, or an aralkyl group,  

 R6a and R6b are, independently each other, a hydrogen atom, a halogen atom, a hydroxyl 

group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, or a 

C1-C4 haloalkoxy group,  
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 Z4 is C-R11a or a nitrogen atom,  

 R11a is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a formyl 

group, a nitro group, a carboxamide group, a hydroxyl group, a C1-C6 alkyl group, a C1-C6 

haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl 

group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C3-C7 cycloalkyl group, a C2-C6 alkenyl group, a 

C2-C6 alkenyloxy group, a C2-C6 alkynyl group, or a C2-C6 alkynyloxy group,  

 R11b has the same definition as given to R3b in the (0), and  

 R11c has the same definition as given to R3c in the (0) 

 (with a proviso that at least one of Y1, Y2, Y3, or Y4 is -CR4aR4b-, -CR4aH-, -CH2CR4aR4b-, -

CH2CR4aH-, or -NR4c- (R4a, R4b and R4c have the same definition as given in the (0).) when R2 is 

a hydrogen atom.).]. 

 [0036]  

(8) The heteroaromatic amide derivative or salt thereof described in the (7) (with a proviso that 

R2 is a hydrogen atom when X1-X2 is C-N and Y1, Y2, Y3 and Y4 together form -

OCR4aHCH2CH2- or -OCR4aR4bCH2CH2-.),  

wherein in the general formula (I-E2),  

 X1-X2 is C-N, and 

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2- 

 (R4a, R4b and R4c have the same definition as given in the (0).). 

 [0037]  

(9) The heteroaromatic amide derivative or salt thereof described in the (7) or (8), 

wherein in the general formula (I-E2),  

 Z2-Z3 is -CH2O-,  

 R6a and R6b, independently each other, are a hydrogen atom, a fluorine atom, a hydroxyl 

group, or a methoxy group,  

 R11a and R11c are each a hydrogen atom. 

 [0038]  

 (10) The heteroaromatic amide derivative or salt thereof described in any one of the (7) 



(I-B ) 

R9  

0-B) 

R9  

0-B) 
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to (9), wherein in the general formula (I-E2),  

 X1-X2 is C-N,  

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aHCH2-,  

-OCR4aHCH2CH2CH2-, -CH2CR4aHCH2CH2-,  

-NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-, and 

 R4a is a halogen atom, a hydroxyl group, a cyano group, a C1-C6 alkyl group, a C1-C6 

alkyl group optionally substituted by a hydroxyl group, a C1-C6 haloalkyl group, a C1-C6 

haloalkyl group optionally substituted by a hydroxyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 

haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, 

a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C1-C6 alkoxycarbonyl 

group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyl group 

optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a heterocycloalkyl group, a 

C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 

alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen atom, a C2-C6 alkynyl group, a 

C2-C6 alkynyl group optionally substituted by a halogen atom or a methoxy group, a C2-C6 

alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C6 alkylthio group, 

a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 haloalkylthio-C1-C4 

alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as given in the (0).), or the 

general formula (I-B) 

 [0039] 

[Chem 13] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  
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-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4- (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in the (0).), and  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxyl group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in the (0).).}.  

 [0040]  

 (11) The heteroaromatic amide derivative or salt thereof described in the (7) (with a 

proviso that ring C is not a phenyl ring when Y1, Y2, Y3 and Y4 together form -

CH2CR4aHCH2CH2-, R2 is a hydrogen atom, R4a is a group represented by the general formula 

(I-B), and L2 is a single bond.  Alternatively, when ring C is a phenyl ring, X1-X2 is C-N.), 

wherein in the general formula (I-E2),  

 X1-X2 is N-C, and  

 Y1, Y2, Y3 and Y4 together form  

-CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2- (R4a, R4b and R4c have the 

same definition as given in the (0).). 

 [0041] 

 (12) The heteroaromatic amide derivative or salt thereof described in the (7) or (11), 

wherein in the general formula (I-E2),  

 Z2-Z3 is -CH2O-, and 

 R6a, R6b and R11c are each a hydrogen atom, and R11a is a hydrogen atom or a halogen 

atom. 

 [0042] 

 (13) The heteroaromatic amide derivative or salt thereof described in any one of the (7), 

(11) or (12), wherein in the general formula (I-E2),  

 X1-X2 is N-C,  

 Y1, Y2, Y3 and Y4 together form  

-CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-, -CH2CH2NR4cCH2-,  

-CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-, and 
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 R4a and R4c, independently each other, are a halogen atom, a hydroxyl group, a cyano 

group, a C1-C6 alkyl group, a C1-C6 alkyl group optionally substituted by a hydroxyl group, a C1-

C6 haloalkyl group, a C1-C6 haloalkyl group optionally substituted by a hydroxyl group, a C1-C6 

alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-

C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, 

a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-

C7 cycloalkyl group optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a 

heterocycloalkyl group, a C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-

C1-C4 alkyl group, a C2-C6 alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen 

atom, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a halogen atom or 

a methoxy group, a C2-C6 alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy 

group, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, 

a C1-C4 haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same 

definition as given in the (0).), or the general formula (I-B) 

 [0043] 

[Chem 14] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4- (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in the (0).),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 



L1  (I-A) (I-A) (I-A) 
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hydroxyl group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in the (0).).}.  

 [0044]  

 (14) The heteroaromatic amide derivative or salt thereof described in any one of the (7) 

to (13), wherein in the general formula (I-E2),  

 R11b is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a formyl 

group, a nitro group, a carboxamide group, a hydroxyl group, a C1-C6 alkyl group, a C1-C6 

haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl 

group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a dimethylaminocarbonyl 

group or a dimethylamino group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 

haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C2-

C6 alkenyl group, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a 

halogen atom, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and 

Ra2 have the same definition as given in the (0).), or the general formula (I-A) 

 [0045] 

[Chem 15] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, a oxazolyl, an 

isoxazolyl, a thiazolyl, a isothiazolyl, a triazolyl, a tetrazolyl, a pyridyl, a pyrazinyl, a 

pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2-,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a cyano 

group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy 

group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl group, a 

heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.}. 

 [0046]  

 (15) The heteroaromatic amide derivative or salt thereof described in the (7), wherein 

the compound represented by the general formula (I-E2) (the asterisks (*) shown in the structural 
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formulae denote that the corresponding asymmetric carbon has a single steric structure. The 

number indicates the Example number. Regarding the notations of “isomer A”, “isomer B”, 

“isomer C” and “isomer D”, among the plural compounds indicated by the same Example 

number, the isomers are specified as “isomer A”, “isomer B”, “isomer C” and “isomer D” in 

accordance with the order of collection by high performance liquid chromatography in the 

Example.) is any one of the following: 

[0047] 

[Chem 16] 

 

 [0048] 

[Chem 17] 
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[0057] 

 (16) A pharmaceutical composition containing the heteroaromatic amide derivative or 

salt thereof described in any one of the (4) to (15). 

 (17) A pharmaceutical composition for preventing or treating a disorder associated with 

voltage-gated sodium channel Nav1.7, containing as an active ingredient the heteroaromatic 

amide derivative represented by the general formula (I) or salt thereof contained in the 

pharmaceutical composition described in the (1), or the heteroaromatic amide derivative or salt 

thereof described in any one of the (4) to (15) (hereinafter sometimes referred to as “the 

heteroaromatic amide derivative or salt thereof described in any one of the (1) to (15)”). 

 [0058] 

 (18) A preventing or treating agent for a disorder with pain, a disorder with pruritus, or 

an autonomic nervous system disorder, containing as an active ingredient the heteroaromatic 

amide derivative or salt thereof described in any one of the (1) to (15). 

 (19) A preventing or treating agent for a disorder with pain, containing as an active 

ingredient the heteroaromatic amide derivative or salt thereof described in any one of the (1) to 

(15). 

 (20) An analgesic agent containing as an active ingredient the heteroaromatic amide 

derivative or salt thereof described in any one of the (1) to (15). 

 (21) A preventing or treating agent for nociceptive pain or neuropathic pain, containing 

as an active ingredient the heteroaromatic amide derivative or salt thereof described in any one 

of the (1) to (15). 

 (22) Use of the heteroaromatic amide derivative or salt thereof described in any one of 

the (1) to (15) for manufacturing a pharmaceutical composition used for preventing or treating 

pain.  

 (23) Use of the heteroaromatic amide derivative or salt thereof described in any one of 

the (1) to (15) for manufacturing an analgesic agent. 

 [Effect of the Invention] 

[0059] 

 Since the present inventive heteroaromatic amide derivative or salt thereof has strong 

Nav1.7 inhibitory activity, it is useful as an active ingredient for a therapeutic and/or preventive 
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agent for various disorders associated with Nav1.7.  For example, it is useful as an analgesic for 

diseases with various pain. 

 The present inventive heteroaromatic amide derivative or salt thereof has little concern 

about side effects derived from Nav1.5, and is useful as an active ingredient for therapeutic 

and/or preventive agents for a wide range of pathology associated with Nav1.7. 

 The compounds described in Patent Document 3 to Patent Document 15 are largely 

different in structure from the present inventive compounds. 

 In addition, Patent document 16, Patent document 17 and Non-Patent document 10 fail 

to describe a sodium channel, and let alone neither to describe or suggest the compounds having 

Nav1.7 inhibitory activity selective over Nav1.5. 

 [Modes for Carry Out the Invention] 

[0060] 

  The present invention is hereinafter explained in more detail. 

  First, the substituent which the compound of this invention may have is explained. 

[0061] 

 Specific examples of the “halogen atom” are a fluorine atom, a chlorine atom, a 

bromine atom and an iodine atom. 

 The “C1-C6 alkyl group” means a straight or branched alkyl group having 1-6 carbon 

atoms, specific examples including a methyl group, an ethyl group, a n-propyl group, an 

isopropyl group, a n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl group, a n-

pentyl group, a tert-pentyl group, a 3-methylbutyl group (an isopentyl group), a neopentyl group, 

a n-hexyl group, a 3,3-dimethylbutyl group and so on. 

 The “C1-C4 alkyl group” means a straight or branched alkyl group having 1-4 carbon 

atoms, specific examples including a methyl group, an ethyl group, a n-propyl group, a n-butyl 

group and so on. 

 The “C1-C6 haloalkyl group” means an alkyl group in which the hydrogen atoms on the 

aforementioned “C1-C6 alkyl group” are substituted by one or more of halogen atom, specific 

examples including a monofluoromethyl group, a difluoromethyl group, a trifluoromethyl group, 

a 2-fluoroethyl group, a 2,2-difluoroethyl group, a 2,2,2-trifluoroethyl group, a 1-fluoroethyl 

group, a 1,1-difluoroethyl group, a 3,3,3-trifluoropropyl group, a 3,3-difluoropropyl group, a 2-

fluoroisopropyl group, a 2,3,3,3-tetrafluoropropyl group, a 2,2,3,3-tetrafluoropropyl group, a 

2,2,3,3,3-pentafluoropropyl group, a 1,1,2,2,3,3,3-heptafluoropropyl group, a 1,1,1,3,3,3-

hexafluoroisopropyl group, a 4,4,4-trifluorobutyl group, a 2,2,3,4,4-pentafluorobutyl group, a 

2,2,3,4,4,4-hexafluorobutyl group, a 2,2,3,3,4,4,4-heptafluorobutyl group, a 3,3-difluorobutyl 
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group, a 3,3,3-trifluoro-2-(trifluoromethyl)-propyl group, a 3-fluoro-3-methylbutyl group and so 

on. 

 The “C1-C4 haloalkyl group” means an alkyl group in which one or more of the 

hydrogen atoms on the aforementioned “C1-C4 alkyl group” are substituted by halogen atoms.  

[0062] 

 The “C1-C6 alkoxy group” means an alkoxy group in which the alkyl moiety has the 

same definition as given for the “C1-C6 alkyl group”, specific examples including a methoxy 

group, an ethoxy group, a n-propoxy group, an isopropoxy group, a n-butoxy group, an 

isobutoxy group, a tert-butoxy group, a ec-butoxy group, a n-pentyloxy group, a tert-amyloxy 

group, a 3-methylbutoxy group, a neopentyloxy group, a n-hexyloxy group and so on. 

 The “C1-C4 alkoxy group” means an alkoxy group in which the alkyl moiety has the 

same definition as given for the aforementioned “C1-C4 alkyl group”. 

 The “C1-C6 haloalkoxy group” means a haloalkoxy group in which the haloalkyl moiety 

has the same definition as given for the “C1-C6 haloalkyl group”, specific examples including a 

trifluoromethoxy group, a difluoromethoxy group, a 2-fluoroethoxy group, a 2,2-difluoroethoxy 

group, a 2,2,2-trifluoroethoxy group, a 3,3,3-trifluoropropoxy group, a 2,2,3,3-

tetrafluoropropoxy group, a 2,2,3,3,3-pentafluoropropoxy group, a 1,1,1,3,3,3-

hexafluoroisopropoxy group, a 2,2,3,4,4,4-hexafluorobutoxy group and so on. 

 The “C1-C4 haloalkoxy group” means a haloalkoxy group in which the haloalkyl moiety 

has the same definition as given for the aforementioned “C1-C4 haloalkyl group”. 

 [0063] 

 The “C1-C4 alkoxy-C1-C4 alkyl group” is the aforementioned “C1-C4 alkyl group” 

substituted by the aforementioned “C1-C4 alkoxy group”, and these can bind at any 

substitutionable position.  Specific examples include a methoxymethyl group, an ethoxymethyl 

group, an isopropoxymethyl group, a n-propoxymethyl group, a tert-butoxymethyl group, an 

isobutoxymethyl group, a 2-methoxyethyl group, a 2-ethoxyethyl group, a 1-ethoxyethyl group, 

an isobutoxyethyl group, a tert-butoxyethyl group and so on. 

 The “C1-C4 haloalkoxy-C1-C4 alkyl group” is the aforementioned “C1-C4 alkyl group” 

substituted by the aforementioned “C1-C4 haloalkoxy group”, and these can bind at any 

substitutionable position.  Specific examples include a trifluoromethoxymethyl group, a 

difluoromethoxymethyl group, a monofluoromethoxymethyl group, a 2,2,2-

trifluoroethoxymethyl group, a 2,2-difluoroethoxymethyl group, a 3,3,3-trifluoropropoxymethyl 

group, a 4,4,4-trifluorobutoxymethyl group, a 1,1,1,3,3,3-pentafluoroisopropoxymethyl group, a 

3,3,3-trifluoro-2-(trifluoromethyl)-propoxymethyl group, a 2-(trifluoromethoxy)ethyl group, a 2-
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(difluoromethoxy)ethyl group, a 2-(2’,2’,2’-trifluoroethoxy)ethyl group, 2-(2’,2’-

difluoroethoxy)ethyl group, a 2-(1’,1’,1’,3’,3’,3’-pentafluoroisopropoxy)ethyl group, a 3-

(trifluoromethoxy)propyl group, a 3-(difluoromethoxy)propyl group, a 3-(2’,2’,2’-

trifluoroethoxy)propyl group, a 3-(2’,2’-difluoroethoxy)propyl group, a 3-(1’,1’,1’,3’,3’,3’-

pentafluoroisopropoxy)propyl group and so on. 

 The “C1-C4 alkoxy-C1-C4 haloalkyl group” is the aforementioned “C1-C4 haloalkyl 

group” substituted by the aforementioned “C1-C4 alkoxy group”, and these can bind at any 

substitutionable position.  Specific examples include an ethoxymonofluoromethyl group and so 

on. 

 The “C1-C4 haloalkoxy-C1-C4 haloalkyl group” is the aforementioned “C1-C4 haloalkyl 

group” substituted by the aforementioned “C1-C4 haloalkoxy group”, and these can bind at any 

substitutionable position. 

 [0064] 

 The “C1-C6 alkylcarbonyl group” means an alkylcarbonyl group in which the alkyl 

moiety is the aforementioned “C1-C6 alkyl group”, specific examples including a methylcarbonyl 

group, an ethylcarbonyl group, a n-propylcarbonyl group and so on. 

 “C1-C6 alkoxycarbonyl group” means an alkoxycarbonyl group in which the alkoxy 

moiety is the aforementioned “C1-C6 alkoxy group”, specific examples including a 

methoxycarbonyl group, an ethoxycarbonyl group, a n-propoxycarbonyl group, a tert-

butoxycarbonyl and so on. 

 The “C1-C6 alkylcarbonyloxy group” means an alkylcarbonyloxy group in which the 

alkylcarbonyl moiety is the aforementioned “C1-C6 alkylcarbonyl group”, specific examples 

including a methylcarbonyloxy group, an ethylcarbonyloxy group, a n-propylcarbonyloxy group 

and so on. 

The “C1-C6 haloalkylcarbonyl group” means a haloalkylcarbonyl group in which the 

haloalkyl moiety is the aforementioned “C1-C6 haloalkyl group”, specifically being a 

trifluoromethylcarbonyl group and so on. 

 The “C1-C6 haloalkoxycarbonyl group” means a haloalkoxycarbonyl group in which the 

haloalkoxy moiety is the aforementioned “C1-C6 haloalkoxy group”. 

The “C1-C6 haloalkylcarbonyloxy group” means a haloalkylcarbonyloxy group in which 

the halolkylcarbonyl moiety is the aforementioned “C1-C6 haloalkylcarbonyl group”. 

 [0065] 
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 The “C3-C7 cycloalkyl group” means a monocyclic saturated carbon ring group having 3 

to 7 carbon atoms.  Specific examples include a cyclopropyl group, a cyclobutyl group, a 

cyclopentyl group, a cyclohexyl group and so on. 

 [0066] 

 The “monocyclic saturated heteroring” means a 3- to 7-membered saturated monocyclic 

ring comprising at least one of an oxygen atom, a nitrogen atom or a sulfur atom, specific 

examples including an aziridine, an azetidine, a pyrrolidine, a piperidine, a piperazine, an 

azepan, an oxetane, a tetrahydrofuran, a tetrahydropyran, a morpholine, a thiomorpholine and so 

on. 

 The “heterocycloalkyl group” means a monocyclic saturated heteroring group, in which 

at least one of the carbon atoms in the “C3-C7 cycloalkyl group” is replaced with an oxygen 

atom, a nitrogen atom or a sulfur atom.  Specific examples of the “heterocycloalkyl group” 

include an azetidinyl group, a pyrrolidinyl group, a piperidyl group, a piperazinyl group, a 

morpholino group and so on. 

 [0067] 

 The “C3-C7 cycloalkyloxy group” means a cycloalkyloxy group in which the cycloalkyl 

moiety is the aforementioned “C3-C7 cycloalkyl group”. 

 The “heterocycloalkyloxy group” means a heterocycloalkyloxy group in which the 

heterocycloalkyl moiety is the aforementioned “heterocycloalkyl group”. 

 [0068] 

 The “C2-C6 alkenyl group” means a straight or branched alkenyl group having 2-6 

carbon atoms with one or more double bonds.  Positions of the double bonds are not limited.  

Specific examples include a vinyl group, an allyl group, a 1-propenyl group, a 2-propenyl group, 

an isopropenyl group, an isobutenyl group, a 3-methyl-3-butenyl group and so on. 

 The “C2-C6 alkenyloxy group” means an alkenyloxy group in which the alkenyl moiety 

is the aforementioned “C2-C6 alkenyl group”, specific examples including a vinyloxy group, an 

allyloxy group, a 1-butenyloxy group, a 2-butenyloxy group, a 3-butenyloxy group and so on. 

 The “C2-C6 alkenyloxy-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl 

group” substituted by the aforementioned “C2-C6 alkenyloxy group”, and these can bind at any 

substitutionable position.  For example, vinyloxymethyl group, allyloxymethyl group and so on 

can be recited. 

 The “C2-C6 alkenyloxy-C1-C4 haloalkyl group” means the aforementioned “C1-C4 

haloalkyl group” substituted by the aforementioned “C2-C6 alkenyloxy group”, and these can 

bind at any substitutionable position. 
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 [0069] 

 The “C2-C6 alkynyl group” means a straight or branched alkynyl group having 2-6 

carbon atoms with one or more triple bonds.  Positions of the triple bonds are not limited.  

Specific examples include an ethynyl group, a 1-propynyl group, a 2-propynyl group, a 3-

methyl-1-butynyl group and so on. 

   The “C2-C6 alkynyloxy group” means an alkynyloxy group in which the alkynyl moiety 

is the aforementioned “C2-C6 alkynyl group”. 

 The “C2-C6 alkynyloxy-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl 

group” substituted by the aforementioned “C2-C6 alkynyloxy group” , and these can bind at any 

substitutionable position. 

 The “C2-C6 alkynyloxy-C1-C4 haloalkyl group” means the aforementioned “C1-C4 

haloalkyl group” substituted by the aforementioned “C2-C6 alkynyloxy group”, and these can 

bind at any substitutionable position. 

 [0070] 

 The “C1-C4 alkoxy-C1-C4 alkoxy group” means the aforementioned “C1-C4 alkoxy 

group” substituted by the aforementioned “C1-C4 alkoxy group”, and these can bind at any 

substitutionable position. 

 The “C1-C4 haloalkoxy-C1-C4 alkoxy group” means the aforementioned “C1-C4 alkoxy 

group” substituted by the aforementioned “C1-C4 haloalkoxy group”, and these can bind at any 

substitutionable position. Specific examples include a 2-(trifluoromethoxy)ethoxy group and so 

on. 

 The “C2-C6 alkenyloxy-C1-C4 alkoxy group” means the aforementioned “C1-C4 alkoxy 

group” substituted by the aforementioned “C2-C6 alkenyloxy group”, and these can bind at any 

substitutionable position. 

 The “C2-C6 alkynyloxy-C1-C4 alkoxy group” means the aforementioned “C1-C4 alkoxy 

group” substituted by the aforementioned “C2-C6 alkynyloxy group”, and these can bind at any 

substitutionable position. For example, an allyloxymethoxy group and so on can be recited. 

 The “C2-C6 alkenyloxy-C1-C4 haloalkoxy group” means the aforementioned “C1-C4 

haloalkoxy group” substituted by the aforementioned “C2-C6 alkenyloxy group”, and these can 

bind at any substitutionable position. 

 The “C2-C6 alkynyloxy-C1-C4 haloalkoxy group” means the aforementioned “C1-C4 

haloalkoxy group” substituted by the aforementioned “C2-C6 alkynyloxy group”, and these can 

bind at any substitutionable position. 

 [0071] 
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 The “C1-C6 alkylthio group” means an alkylthio group in which the alkyl moiety has the 

same definition as given for the aforementioned “C1-C6 alkyl group”, specific examples 

including a methylthio group, an ethylthio group, a n-propylthio group, an isopropylthio group, a 

n-butylthio group and so on. 

 The “C1-C4 alkylthio group” means an alkylthio group in which the alkyl moiety has the 

same definition as given for the aforementioned “C1-C4 alkyl group”. 

 The “C1-C6 haloalkylthio group” means an alkylthio group in which one or more of the 

hydrogen atoms in the aforementioned “C1-C6 alkylthio group” are substituted by halogen atoms, 

specific examples including a trifluoromethylthio group, a 2,2,2-trifluoroethylthio group and so 

on. 

 The “C1-C4 haloalkylthio group” means an alkylthio group in which one or more of the 

hydrogen atoms in the aforementioned “C1-C4 alkylthio group” are substituted by halogen atoms.  

 The “C1-C4 alkylthio-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl group” 

substituted by the aforementioned “C1-C4 alkylthio group”, and these can bind at any 

substitutionable position. 

 The “C1-C4 haloalkylthio-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl 

group” substituted by the aforementioned “C1-C4 haloalkylthio group”, and these can bind at any 

substitutionable position.  Specific examples include a trifluoromethylthiomethyl group, a 

((2’,2’,2’-trifluoroethyl)thio)methyl group, a 2-((trifluoromethyl)thio)ethyl group, a 2-((2’,2’,2’-

trifluoroethyl)thio)ethyl group and so on. 

 The “C1-C4 alkylthio-C1-C4 haloalkyl group” means the aforementioned “C1-C4 

haloalkyl group” substituted by the aforementioned “C1-C4 alkylthio group”, and these can bind 

at any substitutionable position. 

 The “C1-C4 haloalkylthio-C1-C4 haloalkyl group” means the aforementioned “C1-C4 

haloalkyl group” substituted by the aforementioned “C1-C4 haloalkylthio group”, and these can 

bind at any substitutionable position. 

 The “C1-C6 alkylsulfonyl group” means the aforementioned “C1-C6 alkyl group” is 

substituted by a sulfonyl group, and these can bind at any substitutionable position. 

[0072] 

 The “C3-C7 cycloalkyl-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl 

group” substituted by the aforementioned “C3-C7 cycloalkyl group”, and these can bind at any 

substitutionable position.  Specific examples include a cyclopropylmethyl group and so on. 

 The “heterocycloalkyl-C1-C4 alkyl group” means the aforementioned “C1-C4 alkyl 

group” substituted by the aforementioned “heterocycloalkyl group”, and these can bind at any 



 

33 

substitutionable position.  Specific examples include an oxetanylmethyl group, a 

pyrrolidinylmethyl group, a morpholinomethyl group and so on. 

 The “aralkyl group” means the aforementioned “C1-C6 alkyl group” substituted by a 

phenyl group, a 5-membered heteroaryl group, or a 6-membered heteroaryl group.  These can 

bind at any substitutionable position.  Specific examples include a benzyl group, a fenetyl 

group and so on. 

 [0073] 

 The “5-membered heteroaryl” means a 5-membered monocyclic aromatic heteroring 

comprising one or more (for example, one to four) hetero atoms selected from a nitrogen atom, a 

sulfur atom and an oxygen atom in addition to carbon atoms.  Specific examples include a 

pyrrol, a furan, a thiophen, an imidazole, a pyrazole, an oxazole, an isoxazole, a thiazole, an 

isothiazole, a thiadiazole, an oxadiazole, a triazole, a tetrazole and so on. 

 The “5-membered heteroaryl group” means a group of the aforementioned “5-

membered heteroaryl”, specific examples including a pyrrolyl group (for example, a 2-pyrrolyl 

group), a furyl group (for example, a 3-furyl group), a thienyl group (for example, a 2-thienyl 

group), an imidazolyl group (for example, a 4-imidazolyl group), a pyrazolyl group (for a  

example, 3-pyrazolyl group) and so on. 

 The “6-membered heteroaryl” means a 6-membered monocyclic aromatic heteroring 

comprising one or more (for example, one to three) nitrogen atoms in addition to carbon atoms.  

Specific examples include a pyridine, a pyridazine, a pyrimidine, a pyrazine, a triazine and so on. 

 The “6-membered heteroaryl group” means a group of the “6-membered heteroaryl”, 

specific examples including a pyridyl group (for example, a 2-pyridyl group, a 3-pyridyl group, a 

4-pyridyl group), a pyridazinyl group (for example, a 3-pyridazinyl group), a pyrimidinyl group 

(for example, a 5-pyrimidinyl group), a pyrazinyl group (for example, a 2-pyrazinyl group) and 

so on. 

 [0074] 

 In the present specification, the “monocyclic ring” includes all of a monocyclic 

saturated carbocyclic ring, a monocyclic partially saturated carbocyclic ring, a monocyclic 

unsaturated carbocyclic ring, a monocyclic saturated heterocyclic ring, a monocyclic partially 

saturated heterocycles, a monocyclic unsaturated heterocyclic ring, and a monocyclic aromatic 

ring unless otherwise described. 

 In the present specification, the “bicyclic ring” includes all of a bicyclic saturated 

carbocyclic ring, a bicyclic partially saturated carbocyclic ring, a bicyclic unsaturated 

carbocyclic ring, a bicyclic saturated heterocyclic ring, a bicyclic partially saturated heterocyclic 
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ring, a bicyclic unsaturated heterocycles, and a bicyclic aromatic ring unless otherwise described. 

 [0075] 

 The meaning of substituents with the term “optionally substituted” in the present 

specification is then explained.  Meanwhile, the term “substituted” means that one or more 

hydrogen atoms at any position are substituted by an atom or a functional group other than a 

hydrogen atom unless otherwise specified. 

[0076] 

 In R2 of the general formula (I) or the general formula (I-E2), the substituent of the 

“optionally substituted C1-C6 alkyl group”, “optionally substituted C1-C6 haloalkyl group”, 

“optionally substituted C2-C6 alkenyl group”, “optionally substituted C2-C6 alkynyl group”, or 

“optionally substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring” denotes one selected from the group consisting of a halogen atom, a cyano group, a 

carboxyl group, a carboxamide group, a hydroxy group, a C1-C4 alkyl group, a C1-C4 haloalkyl 

group, a C1-C4 alkoxy group, a C1-C4 haloalkoxy group, a C3-C7 cycloalkyl group, a 

heterocycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a C1-C4 

alkylthio group, a C1-C4 haloalkylthio group and -NRd1Rd2 (Rd1 and Rd2 are, independently each 

other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group.).  These can substitute 

at all the substitutable positions by one or more.  

 [0077] 

 In R3a, R3b, R3c, R11b and R11c of the general formula (I) or the general formula (I-E2),  

the substituent of the “optionally substituted C1-C6 alkyl group”, “optionally substituted C1-C6 

haloalkyl group”, “optionally substituted C1-C6 alkoxy group”, “optionally substituted C1-C6 

haloalkoxy group”, “optionally substituted C1-C4 alkoxy-C1-C4 alkyl group”, “optionally 

substituted C1-C4 haloalkoxy-C1-C4 alkyl group”, “optionally substituted C1-C4 alkoxy-C1-C4 

haloalkyl group”, “optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group”, “optionally 

substituted C1-C6 alkylcarbonyl group”, “optionally substituted C1-C6 alkoxycarbonyl group”, 

“optionally substituted C1-C6 alkylcarbonyloxy group”, “optionally substituted C1-C6 

haloalkylcarbonyl group”, “optionally substituted C1-C6 haloalkoxycarbonyl group”, “optionally 

substituted C1-C6 haloalkylcarbonyloxy group”, “optionally substituted C3-C7 cycloalkyl group”, 

“optionally substituted heterocycloalkyl group”, “optionally substituted C3-C7 cycloalkyloxy 

group”, “optionally substituted heterocycloalkyloxy group”, “optionally substituted C2-C6 

alkenyl group”, “optionally substituted C2-C6 alkenyloxy group”, “optionally substituted C2-C6 

alkenyloxy-C1-C4 alkyl group”, “optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkyl 

group”, “optionally substituted C2-C6 alkynyl group”, “optionally substituted C2-C6 alkynyloxy 
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group”, “optionally substituted C2-C6 alkynyloxy-C1-C4 alkyl group”, “optionally substituted C2-

C6 alkynyloxy-C1-C4 haloalkyl group”, “optionally substituted C1-C4 alkoxy-C1-C4 alkoxy 

group”, “optionally substituted C1-C4 haloalkoxy-C1-C4 alkoxy group”, “optionally substituted 

C2-C6 alkenyloxy-C1-C4 alkoxy group”, “optionally substituted C2-C6 alkynyloxy-C1-C4 alkoxy 

group”, “optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkoxy group”, “optionally 

substituted C2-C6 alkynyloxy-C1-C4 haloalkoxy group”, “optionally substituted C1-C6 alkylthio 

group”, “optionally substituted C1-C6 haloalkylthio group”, “optionally substituted C1-C4 

alkylthio-C1-C4 alkyl group”, “optionally substituted C1-C4 haloalkylthio-C1-C4 alkyl group”, 

“optionally substituted C1-C4 alkylthio-C1-C4 haloalkyl group”, “optionally substituted C1-C4 

haloalkylthio-C1-C4 haloalkyl group”, “optionally substituted C1-C6 alkylsulfonyl group” denotes 

one selected from the group consisting of a halogen atom, a cyano group, a carboxyl group, a 

carboxamide group, a hydroxy group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 

alkoxy group, a C1-C4 haloalkoxy group, a C3-C7 cycloalkyl group, a heterocycloalkyl group, a 

C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a C1-C4 alkylthio group, a C1-C4 

haloalkylthio group, a methylamino group, a dimethylamino group, an ethylamino group, a 

diethylamino group, an ethylmethylamino group, a (2,2,2-trifluoroethyl)amino group, a methyl 

(2,2,2-trifluoroethyl)amino group, an ethyl (2,2,2-trifluoroethyl)amino group, a bis(2,2,2-

trifluoroethyl)amino group, a methylaminocarbonyl group, a dimethylaminocarbonyl group, an 

ethylaminocarbonyl group, a diethylaminocarbonyl group and an ethylmethylaminocarbonyl 

group.  These can substitute at all the substitutable positions by one or more. 

[0078] 

 In R4a, R4b or R4c of the general formula (I) or the general formula (I-E2), the substituent 

of the “optionally substituted C1-C6 alkyl group”, “optionally substituted C1-C6 haloalkyl group”, 

“optionally substituted C1-C6 alkoxy group”, “optionally substituted C1-C6 haloalkoxy group”, 

“optionally substituted C1-C4 alkoxy-C1-C4 alkyl group”, “optionally substituted C1-C4 

haloalkoxy-C1-C4 alkyl group”, “optionally substituted C1-C4 alkoxy-C1-C4 haloalkyl group”, 

“optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group”, “optionally substituted C1-C6 

alkylcarbonyl group”, “optionally substituted C1-C6 alkoxycarbonyl group”, “optionally 

substituted C1-C6 alkylcarbonyloxy group”, “optionally substituted C1-C6 alkoxycarbonyloxy 

group”, “optionally substituted C1-C6 haloalkylcarbonyl group”, “optionally substituted C1-C6 

haloalkoxycarbonyl group”, “optionally substituted C1-C6 haloalkylcarbonyloxy group”, 

“optionally substituted C3-C7 cycloalkyl group”, “optionally substituted heterocycloalkyl group”, 

“optionally substituted C3-C7 cycloalkyloxy group”, “optionally substituted heterocycloalkyloxy 

group”, “optionally substituted C2-C6 alkenyl group”, “optionally substituted C2-C6 alkenyloxy 
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group”, “optionally substituted C2-C6 alkenyloxy-C1-C4 alkyl group”, “optionally substituted C2-

C6 alkenyloxy-C1-C4 haloalkyl group”, “optionally substituted C2-C6 alkynyl group”, “optionally 

substituted C2-C6 alkynyloxy group”, “optionally substituted C2-C6 alkynyloxy-C1-C4 alkyl 

group”, “optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkyl group”, “optionally substituted 

C1-C4 alkoxy-C1-C4 alkoxy group”, “optionally substituted C1-C4 haloalkoxy-C1-C4 alkoxy 

group”, “optionally substituted C2-C6 alkenyloxy-C1-C4 alkoxy group”, “optionally substituted 

C2-C6 alkynyloxy-C1-C4 alkoxy group”, “optionally substituted C2-C6 alkenyloxy-C1-C4 

haloalkoxy group”, “optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkoxy group”, 

“optionally substituted C1-C6 alkylthio group”, “optionally substituted C1-C6 haloalkylthio 

group”, “optionally substituted C1-C4 alkylthio-C1-C4 alkyl group”, “optionally substituted C1-C4 

haloalkylthio-C1-C4 alkyl group”, “optionally substituted C1-C4 alkylthio-C1-C4 haloalkyl 

group”, “optionally substituted C1-C4 haloalkylthio-C1-C4 haloalkyl group” denotes one selected 

from the group consisting of a halogen atom, a cyano group, a carboxyl group, carboxamide 

group, a hydroxy group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a 

C1-C4 haloalkoxy group, a C3-C7 cycloalkyl group, a heterocycloalkyl group, a C3-C7 

cycloalkyloxy group, a heterocycloalkyloxy group, a C1-C4 alkylthio group and a C1-C4 

haloalkylthio group.  These can substitute at all the substitutable positions by one or more. 

 [0079] 

 As regards the present inventive heteroaromatic amide derivative or salt thereof of the 

general formula (I) or the general formula (I-E2), preferable atoms, substituent groups, and rings 

are then hereinbelow explained.  The present inventive compound having at least one of 

preferable atoms, substituents, or rings is preferable; the present inventive compound having 

plural preferable atoms, substituents, or rings is more preferable. 

 [0080] 

 Preferable Y1, Y2, Y3 and Y4 together form 

-OCH2CH2CH2-, -OCR4aHCH2CH2-, -OCR4aR4bCH2CH2- 

-OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCR4aR4bCH2CH2CH2-,  

-OCH2CR4aHCH2CH2-, -OCH2CR4aR4bCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-, -CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2CR4aHCH2-, -CH2CH2CR4aR4bCH2-,  

-CH2SCH2CH2-, -CH2SO2CH2CH2-,  

-NHCH2CH2CH2-, -NR4cCH2CH2CH2-, -NR4cCR4aHCH2CH2-,  



 

37 

-NHCR4aHCH2CH2-,  

-CH2NR4cCH2CH2-, -CH2NR4cCR4aHCH2-, -CH2NHCR4aHCH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-; 

 more preferable Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2- 

-OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCR4aR4bCH2CH2CH2-,  

-OCH2CR4aHCH2CH2-, -OCH2CR4aR4bCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-, -CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2CR4aHCH2-, -CH2CH2CR4aR4bCH2-,  

-CH2SCH2CH2-, -CH2SO2CH2CH2-,  

-NHCH2CH2CH2-, -NR4cCH2CH2CH2-, -NR4cCR4aHCH2CH2-,  

-NHCR4aHCH2CH2-,  

-CH2NR4cCH2CH2-, -CH2NR4cCR4aHCH2-, -CH2NHCR4aHCH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-. 

 Meanwhile, for example, “Y1, Y2, Y3 and Y4 together form -OCR4aHCH2CH2-” means 

that Y1 is -O-, Y2 is -CR4aH-, Y3 is -CH2-, and Y4 is -CH2-. 

 [0081] 

 When X1-X2 is C-N, (namely, in the case where X1 is a carbon atom, and X2 is a 

nitrogen atom.), preferable Y1, Y2, Y3 and Y4 together form  

-OCH2CH2CH2-, -OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-.  

 In this case, more preferable Y1, Y2, Y3 and Y4 together form   

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-. 
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 In this case, further more preferable Y1, Y2, Y3 and Y4 together form 

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-, -CH2CR4aHCH2CH2-,  

-NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-. 

 In this case, still further more preferable Y1, Y2, Y3 and Y4 together form 

-OCR4aHCH2CH2-, -OCR4aHCH2-,  

-OCR4aHCH2CH2CH2-, -CH2CR4aHCH2CH2-,  

-NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-. 

 In this case, particularly preferable Y1, Y2, Y3 and Y4 together form 

-OCR4aHCH2CH2-. 

 Additionally, in this case, in another aspect of the present invention, particularly 

preferable Y1, Y2, Y3 and Y4 together form -CH2NR4cCH2CH2-. 

 [0082] 

 When X1-X2 is N-C (namely, in the case where X1 is a nitrogen atom, and X2 is a 

carbon atom), preferable Y1, Y2, Y3 and Y4 together form  

-CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-.  

 In this case, more preferable Y1, Y2, Y3 and Y4 together form 

-CH2CH2OCH2-, -CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-. 

 In this case, further more preferable Y1, Y2, Y3 and Y4 together form 

-CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-, -CH2CH2NR4cCH2-,  

-CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-. 

[0083] 

 Z1 is preferably a single bond, -CR7aR7b-, -O-, or -S-, and more preferably a single bond. 

[0084] 

 Ring A is a 3- to 7-membered monocyclic aromatic ring, or 8- to 12-membered bicyclic 

aromatic ring.  

 In one embodiment of the present invention, preferable ring A is a 3- to 7-membered 

monocyclic aromatic ring; for example, in this case, ring A is a phenyl, a pyrrolyl, a furyl, a 

thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a 

pyridazinyl, a pyrimidinyl, a tetrazolyl, an isothiazolyl, an oxadiazolyl, an isoxazolyl, or a 

thiadiazolyl. 
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 In this case, preferably, ring A is a phenyl, a pyrrolyl, a furyl, a thienyl, a imidazolyl, a 

pyrazolyl, a oxazolyl, a thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a 

pyrimidinyl; 

  in this case, more preferably, ring A is a phenyl, a pyridyl, a pyrazinyl, a pyridazinyl, or 

a pyrimidinyl;  

  in this case, further more preferably, ring A is a phenyl. 

[0085] 

 In one embodiment of the present invention, preferable ring A is a 8- to 12-membered 

bicyclic aromatic ring;  

 for example, in this case, ring A is a quinolinyl, an isoquinolylphthaladinyl, a 

naphthyridinyl, a quinoxalinyl, a quinazolinyl, a cinnolinyl, a benzoimidazolyl, an indolyl, an 

isoindolyl, a benzooxazolinyl, a benzofuranyl, an isobenzofuranyl, or an indazolyl. 

 In this case, preferably, ring A is a quinolyl, a benzoimidazolyl, an indolyl, or a 

benzooxazolinyl,  

 In this case, more preferably, ring A is an 8-quinolyl, a 1-benzoimidazolyl, a 3-indolyl, 

or a 2-benzooxazolinyl. 

 [0086] 

 R1a and R1b are, independently each other, a hydrogen atom, a halogen atom, a hydroxy 

group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a C1-

C4 haloalkoxy group, a C3-C7 cycloalkyl group, a C1-C4 alkoxy-C1-C4 alkyl group, or a C1-C4 

haloalkoxy-C1-C4 alkyl group; 

 preferably, R1a and R1b are, independently each other, a hydrogen atom, a halogen atom, 

a C1-C4 alkyl group, or a C1-C4 haloalkyl group,  

 more preferably, R1a and R1b are, independently each other, a hydrogen atom or a 

halogen atom. 

 [0087] 

 R2 is a hydrogen atom, a halogen atom, a hydroxy group, a cyano group, an optionally 

substituted C1-C6 alkyl group, an optionally substituted C1-C6 haloalkyl group, an optionally 

substituted C2-C6 alkenyl group, an optionally substituted C2-C6 alkynyl group, or an optionally 

substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic ring. 

 Preferably, R2 is a hydrogen atom, a halogen atom, a hydroxy group, a cyano group, or 

an optionally substituted saturated, partially saturated or unsaturated 3- to 7-membered 

monocyclic ring; 
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  more preferably, R2 is a hydrogen atom or an optionally substituted saturated, partially 

saturated or unsaturated 3- to 7-membered monocyclic ring. 

 [0088] 

 In one embodiment of the present invention, preferable R2 is a hydrogen atom, a 

halogen atom, a hydroxy group, or a cyano group; in this case, more preferably, R2 is a hydrogen 

atom. 

 [0089] 

 Further, in another aspect of the present invention, when R2 is an optionally substituted 

saturated, partially saturated or unsaturated 3- to 7-membered monocyclic ring, R2 is preferably 

an optionally substituted 3- to 7-membered monocyclic aromatic ring. 

 [0090] 

 Still further, in another aspect of the present invention, when R2 is an optionally 

substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic ring, 

 R2 is preferably a saturated, partially saturated or unsaturated 3- to 7-membered 

monocyclic ring optionally substituted by a halogen atom, a cyano group, a carboxyl group, 

carboxamide group, a hydroxy group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 

alkoxy group, a C1-C4 haloalkoxy group, a C3-C7 cycloalkyl group, a heterocycloalkyl group, a 

C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a C1-C4 alkylthio group, a C1-C4 

haloalkylthio group, or -NRd1Rd2 (Rd1 and Rd2 are, independently each other, a hydrogen atom, a 

C1-C4 alkyl group, or a C1-C4 haloalkyl group.).  

 In this case, more preferably, R2 is an unsaturated 3- to 7-membered monocyclic ring 

optionally substituted by a halogen atom, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl 

group, a C1-C4 alkoxy group, a C1-C4 haloalkoxy group, or -NRd1Rd2 (Rd1 and Rd2 are, 

independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group.). 

 [0091] 

 R3a, R3b and R3c are, preferably, independently each other, a hydrogen atom, a halogen 

atom, a cyano group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, 

a hydroxy group, a C1-C6 alkyl group, a C1-C6 alkyl group substituted by a heterocyclooxy 

group, a C1-C6 alkyl group substituted by a cyano group, a C1-C6 alkyl group substituted by a 

morpholino group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a 

C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 alkyl group substituted by a 

dimethylamino group, a C1-C4 alkoxy-C1-C4 alkyl group substituted by a dimethylaminocarbonyl 

group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 

haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C1-C6 alkoxycarbonyl group, 
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a C1-C6 alkylcarbonyloxy group, a C1-C6 haloalkylcarbonyl group, a C1-C6 haloalkoxycarbonyl 

group, a C1-C6 haloalkylcarbonyloxy group, a C3-C7 cycloalkyl group, a heterocycloalkyl group, 

a C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, a C2-C6 

alkenyloxy group, a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 alkenyloxy-C1-C4 haloalkyl 

group, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a halogen atom, a 

C2-C6 alkynyloxy group, a C2-C6 alkynyloxy-C1-C4 alkyl group, a C2-C6 alkynyloxy-C1-C4 

haloalkyl group, a C1-C4 alkoxy-C1-C4 alkoxy group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a 

C2-C6 alkenyloxy-C1-C4 alkoxy group, a C2-C6 alkynyloxy-C1-C4 alkoxy group, a C2-C6 

alkenyloxy-C1-C4 haloalkoxy group, a C2-C6 alkynyloxy-C1-C4 haloalkoxy group, a C1-C6 

alkylthio group, a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 

haloalkylthio-C1-C4 alkyl group, a C1-C4 alkylthio-C1-C4 haloalkyl group, a C1-C4 haloalkylthio-

C1-C4 haloalkyl group, a C1-C6 alkylsulfonyl group, -(CH2)pNRa1Ra2 (Ra1 and Ra2 are, 

independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and 

p is 0, 1, or 2.), or a group represented by the general formula (I-A) 

 [0092] 

[Chem 26] 

 

{wherein,  

ring B, L1, R8a, R8b, and R8c have the same definition as the (0).}. 

 [0093] 

 R3a, R3b and R3c are, more preferably, independently each other, a hydrogen atom, a 

halogen atom, a cyano group, a cyanomethyl group, a formyl group, a nitro group, a 

carboxamide group, a hydroxy group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 

alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-

C4 alkyl group optionally substituted by a dimethylaminocarbonyl group or a dimethylamino 

group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 

haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C2-C6 alkenyl group, a C2-C6 

alkynyl group, a C2-C6 alkynyl group optionally substituted by a halogen atom, a C1-C6 alkylthio 

group, a C1-C6 haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and Ra2 have the same definition as 

given in the (0).), or a group represented by the general formula (I-A) 

 [0094] 
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[Chem 27] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2-,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.}. 

 [0095] 

 More preferably, R3a, R3b and R3c are, independently each other, a hydrogen atom, a 

halogen atom, a cyano group, a cyanomethyl group, a C1-C6 alkyl group, a C1-C6 haloalkyl 

group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-

C4 haloalkoxy-C1-C4 alkyl group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, -(CH2)pNRa1Ra2 

(p is 1, and Ra1 and Ra2 are, independently each other, a hydrogen atom, a methyl group, an ethyl 

group, or a 2,2,2-trifluoroethyl group.), or a group represented by the general formula (I-A) 

 [0096] 

[Chem 28] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, a morpholino, a phenyl, a pyrazolyl, a pyridyl, a pyrazinyl, 

a pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, or a C1-C6 

haloalkoxy group.}. 
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 [0097] 

 Further more preferably, R3a, R3b and R3c are, independently each other, a hydrogen 

atom, a halogen atom, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 

alkoxy group, or a C1-C6 haloalkoxy group. 

 [0098] 

 R4a, R4b and R4c are, preferably, independently each other, a halogen atom, a cyano 

group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxy 

group, a C1-C6 alkyl group,a C1-C6 alkyl group optionally substituted by a hydroxy group, a C1-

C6 haloalkyl group, a C1-C6 haloalkyl group optionally substituted by a hydroxy group, a C1-C6 

alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-

C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, 

a C1-C6 alkoxycarbonyl group, a C1-C6 alkylcarbonyloxy group, a C1-C6 haloalkylcarbonyl 

group, a C1-C6 haloalkoxycarbonyl group, a C1-C6 haloalkylcarbonyloxy group, a C3-C7 

cycloalkyl group, a C3-C7 cycloalkyl group optionally substituted by a halogen atom, a 

heterocycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a C2-C6 

alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 

alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen atom, a C2-C6 alkenyloxy-C1-

C4 haloalkyl group, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a 

halogen atom or a methoxy group, a C2-C6 alkynyloxy group, a C2-C6 alkynyloxy-C1-C4 alkyl 

group, a C2-C6 alkynyloxy-C1-C4 haloalkyl group, a C1-C4 alkoxy-C1-C4 alkoxy group, a C1-C4 

haloalkoxy-C1-C4 alkoxy group, a C2-C6 alkenyloxy-C1-C4 alkoxy group, a C2-C6 alkynyloxy-

C1-C4 alkoxy group, a C2-C6 alkenyloxy-C1-C4 haloalkoxy group, a C2-C6 alkynyloxy-C1-C4 

haloalkoxy group, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 

alkyl group, a C1-C4 haloalkylthio-C1-C4 alkyl group, a C1-C4 alkylthio-C1-C4 haloalkyl group, a 

C1-C4 haloalkylthio-C1-C4 haloalkyl group, a pentafluorosulfanyl group, -(CH2)qNRb1Rb2 (Rb1 

and Rb2 are, independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 

haloalkyl group, and q is, 0, 1, 2, or 3.), or a group represented by the general formula (I-B) 

 [0099] 

[Chem 29] 
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{wherein,  

ring C, L2, R9a, R9b, R9c have the same definition as the (0).}. 

 [0100] 

 R4a, R4b and R4c are, more preferably, independently each other, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 alkyl group optionally substituted by 

a hydroxy group, C1-C6 haloalkyl group, a C1-C6 haloalkyl group optionally substituted by a 

hydroxy group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl 

group optionally substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl 

group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-

C6 alkylcarbonyl group, a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-

C7 cycloalkyl group, a C3-C7 cycloalkyl group optionally substituted by a halogen atom or a C1-

C4 haloalkyl group, a heterocycloalkyl group, a C2-C6 alkenyl group, a C2-C6 alkenyloxy group, 

a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 alkenyloxy-C1-C4 alkyl group optionally 

substituted by a halogen atom, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally 

substituted by a halogen atom or a methoxy group, a C2-C6 alkynyloxy-C1-C4 alkyl group, a C1-

C4 haloalkoxy-C1-C4 alkoxy group, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, a C1-

C4 alkylthio-C1-C4 alkyl group, a C1-C4 haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 

and Rb2 have the same definition as given in the (0).), or the general formula (I-B) 

 [0101] 

[Chem 30] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  
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-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4- (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in the (0).),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in the (0).).}. 

 [0102] 

 In one embodiment of the present invention, preferable R4a, R4b and R4c are, 

independently each other, a halogen atom, a hydroxy group, a cyano group, a C1-C6 alkyl group, 

a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 

alkyl group optionally substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl 

group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 

haloalkylthio-C1-C4 alkyl group, or -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as 

given in the (0).),  

 more preferably, a halogen atom, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl 

group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 haloalkoxy group, or 

a C1-C4 haloalkoxy-C1-C4 alkyl group, or a C1-C4 haloalkoxy-C1-C4 alkoxy group. 

 [0103] 

 In addition, in another aspect of the present invention, when R4a, R4b and R4c are groups 

represented by the general formula (I-B), R4a, R4b and R4c are more preferably a substituent 

selected from the group consisting of the following formulae:  

 [0104] 

[Chem 31] 

 

 [0105] 

[Chem 32] 
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 [0106] 

[Chem 33] 

 

 [0107] 

[Chem 34] 

 

 [0108] 

[Chem 35] 
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 [0109] 

[Chem 36] 

 

 (wherein R9a, R9b and R9c have the same definition as given in the (0).), 

 in this case, R4a, R4b and R4c are more preferably a substituent selected from the group 

consisting of the following formulae:  

 [0110] 
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 (wherein R9a, R9b and R9c have the same definition as given in the (0).),  

 in this case, R4a, R4b and R4c are further more preferably a substituent selected from the 

group consisting of the following: 

 [0111] 

[Chem 38] 
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 (wherein R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, or a C1-C6 haloalkoxy group.). 

[0112] 

 In addition, in another aspect of the present invention, preferable R4a, R4b and R4c are, 

independently each other, a halogen atom, a hydroxy group, a cyano group, a C1-C6 alkyl group, 

a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 

alkyl group optionally substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl 

group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 

haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as 

given in the (0).), or a substituent selected from the group consisting of the following formulae: 

 [0113] 

[Chem 39] 



R9. 
R9. 

Feb 

Rg  
Rgb 

R9b 

Rsi 

R9b 

Rya Rga  

	

0 	, 

	

R9b 	 R9b  

R a 	 Rya R 
M11)(_.• 

R9a v R9c 	R9 	IR9c 

Rsa 
R9b 

R9b 

 

R9b 

_LA 

R9b 

Feb 	 R9 Rsb 
	

R9b 

R91 
0 

Feb  

R9a 

R9  
0-,„\-R,13 

Rg Rgb 	 R9b R9b 

R9. 
Rga  

Rgb 	 Rgb  

Rga  

..„,„><J 

Rgb 	
0 

 Rgb 

Rea\  
Rga  

OA 
\- 

Rgb 	 R9b 

R9b 

Rga „o 
Rgb  

Rga  

21a,  
Re  

Fra  

R9b N  R-c R9b 	R9  

R9& 

Rgb 
v`R

R9' 

Rga 
R9b Rgb Rgb  

Rgb 

Rg&o 2,, 

Rg Rgb 	 R9b R9b 

R9. 
Rga  

Rgb 	 Rgb  

Rga  

..„,„><J 

Rgb 	
0 

 Rgb 

Rea\  
Rga  

OA 
\- 

Rgb 	 R9b 

R9b 

Rga „o 
Rgb  

Rga  

21a,  
Re  

Fra  

R9b N  R-c R9b 	R9  

R9& 

Rgb 
v`R

R9' 

Rga 
R9b Rgb Rgb  

Rgb 

Rg&o 2,, 

 

50 

 

 (wherein R9a, R9b and R9c have the same definition as given in the (0).),  

 more preferable R4a, R4b and R4c are, independently each other, a halogen atom, a cyano 

group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C4 alkoxy-C1-C4 alkyl group 

optionally substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-

C4 haloalkoxy-C1-C4 alkoxy group, or a substituent selected from the group consisting of the 

following formulae: 

 [0114] 

[Chem 40] 
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 (wherein R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, or a C1-C6 haloalkoxy group.). 

 [0115] 

 When R5a, R5b, R5c, R6a, R6b and n fulfill the constitution (i) in the (0), the present 

inventive compounds are preferable, wherein 

 R5b and R5c together form a single bond, -CH2O-, -CH2S-, -CH2NRe1-, -CH2CH2-, or -

CONRe1- (Re1 and Re2 have the same definition as given in the (0).),  

 R5a is a hydrogen atom or a C1-C6 alkyl group,  

 R6a and R6b are, independently each other, a hydrogen atom, a fluorine atom, a hydroxy 

group, or a methoxy group, and 

  n is 1 or 2. 

 More preferably, the present inventive compounds are preferable, wherein, among R5a, 

R5b, R5c, R6a and R6b, R5b and R5c together form -CH2O-, R5a, R6a and R6b are hydrogen atoms, 

and n is 1.  

 

[0116] 

 In the general formula (I-E2), Z2-Z3 is preferably -CH2O-, -CH2S-, -CH2NRf1-, -

CH2CH2-, or -CONRf1- (Rf1 and Rf2 is a hydrogen atom or a C1-C4 alkyl group.),  

 more preferably, Z2-Z3 forms -CH2O-. 

[0117] 

 In the general formula (I) or the general formula (I-E2), R5a is more preferably a 

hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 cycloalkyl group, or a 

heterocycloalkyl group,  
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 more preferably, R5a is a hydrogen atom. 

[0118] 

 In the general formula (I-E2), when Z4 is C-R11a, R11a is preferably a hydrogen atom, a 

halogen atom, a cyano group, a cyanomethyl group, a C1-C6 alkyl group, a C1-C6 haloalkyl 

group, a C1-C6 alkoxy group, or a C1-C6 haloalkoxy group,  

  more preferably, R11a is a hydrogen atom, a halogen atom, a cyano group, a C1-C6 alkyl 

group, or a C1-C6 haloalkyl group, 

  further preferably, R11a is a hydrogen atom. 

[0119] 

 In the general formula (I-E2), R11b is R3b in the (0); preferable substituent thereof is the 

above mentioned preferable R3b. 

 In the general formula (I-E2), R11c is R3c in the (0); preferable substituent thereof is the 

above mentioned preferable R3c. 

 [0120] 

 As regards the present inventive heteroaromatic amide derivative or salt thereof of the 

general formula (I-E2), preferable combinations of atoms, substituent groups, or rings are then 

hereinbelow explained. 

 [0121]  

 In one embodiment of the present invention, in a compound represented by the general 

formula (I-E2) having R11a, R11b, R11c and at least one of R4a, R4b and R4c, preferable 

combinations of these substituents are selected from the group consisting of the following:  

  R11a is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a C1-C6 

alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, or a C1-C6 haloalkoxy group,  

  R11b and R11c are, independently each other, a hydrogen atom, a halogen atom, a cyano 

group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxy 

group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy 

group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a dimethylaminocarbonyl group or a dimethylamino group, a C1-C4 haloalkoxy-

C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl 

group, a C1-C6 alkylcarbonyl group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, a C2-C6 

alkynyl group optionally substituted by a halogen atom, a C1-C6 alkylthio group, a C1-C6 

haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and Ra2 have the same definition as given in the 

(0).), or a group represented by the general formula (I-A) 

 [0122]  



L1  (I-A) L1  (I-A) L1  (I-A) 
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{wherein,  

  ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

  L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2-,  

  R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.},  

  R4a, R4b and R4c are, independently each other, a halogen atom, a hydroxy group, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 

haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy 

group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 haloalkylthio-C1-C4 alkyl group, -

(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as given in the (0).), or a substituent 

selected from the group consisting of the following formulae: 

 [0123] 

[Chem 42] 



R93-+- 
w • Rsb N R9c 

R91' 	Rgc  

RBb R9a 
Rgb  

R96  

R9L-7  

Rah 

0 
R9  b  

&-A 
I I 

-s—A 
Ii9t1  

R R9a 
Cf--)C 

9a 

 

R€1 

R98, 
-0   

R9" 

R96  

R9b R9b 	 R9  

Rgb 

Rga  
Nicx 

Rgb 	Rae  

Rga  Rga  

R9b N -b g R  

R9a  
N 

R9b 	R9` 	R9b C 

R9b 

R9b  

Rsa 

Rg;)  

R 

Rgb 

R9a  

Rga  

O
l
d
'  

Rgb

,N1>\ 	0,,><R
9 

b  
R 

Rgb  

R91 
o-\ 

R9b 

R9a  

R9b  

R9a  

R9  

o, 
Rgb 

Rgb 

Rga  
Nicx 

Rgb 	Rae  

Rga  Rga  

R9b N -b g R  

R9a  
N 

R9b 	R9` 	R9b C 

R9b 

R9b  

Rsa 

Rg;)  

R 

Rgb 

R9a  

Rga  

O
l
d
'  

Rgb

,N1>\ 	0,,><R
9 

b  
R 

Rgb  

R91 
o-\ 

R9b 

R9a  

R9b  

R9a  

R9  

o, 
Rgb 

 

54 

 

 (wherein R9a, R9b and R9c have the same definition as given in the (0).). 

 [0124] 

 In one embodiment of the present invention, in a compound represented by the general 

formula (I) or the general formula (I-E2) having R2 and at least one of R4a, R4b and R4c, 

preferable combinations of these substituents are selected from the group consisting of the 

following: 

 R2 is a hydrogen atom, a halogen atom, a hydroxy group, or a cyano group,  

 R4a, R4b and R4c are, independently each other, a halogen atom, a hydroxy group, a 

cyano group, a C1-C6 alkyl group, a C1-C6 alkyl group optionally substituted by a hydroxy group, 

a C1-C6 haloalkyl group, a C1-C6 haloalkyl group optionally substituted by a hydroxy group, a 

C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-

C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, 

a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-
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C7 cycloalkyl group optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a 

heterocycloalkyl group, a C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-

C1-C4 alkyl group, a C2-C6 alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen 

atom, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a halogen atom or 

a methoxy group, a C2-C6 alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy 

group, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, 

a C1-C4 haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same 

definition as given in the (0).), or the general formula (I-B) 

 [0125]  

[Chem 43] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4- (R10a, R10b, R10c, R10d, R10e, R10f, 

 R10g, R10h, r1, r2, r3, r4 and Rc have the same definition as given in the (0).),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in the (0).).}. 

 [0126] 

 In one embodiment of the present invention, in a compound represented by the general 

formula (I-E2) having Z2-Z3, R6a , R6b, R11a, R11b and R11c, preferable combinations of these 

substituents are selected from the group consisting of the following: 



(I-A) L1  (I-A) L1  (I-A) 
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 Z2-Z3 is -CH2O-, -CH2S-, -CH2NRf1-, -CH2CH2-, or -CONRf1- (Rf1 and Rf2 is a 

hydrogen atom or a C1-C4 alkyl group.),  

 R6a and R6b are, independently each other, a hydrogen atom, a fluorine atom, a hydroxy 

group, or a methoxy group,  

 R11a is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a C1-C6 

alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, or a C1-C6 haloalkoxy group,  

 R11b and R11c are, independently each other, a hydrogen atom, a halogen atom, a cyano 

group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxy 

group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy 

group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a dimethylaminocarbonyl group or a dimethylamino group, a C1-C4 haloalkoxy-

C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl 

group, a C1-C6 alkylcarbonyl group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, a C2-C6 

alkynyl group optionally substituted by a halogen atom, a C1-C6 alkylthio group, a C1-C6 

haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and Ra2 have the same definition as given in the 

(0).), or the general formula (I-A) 

 [0127]  

[Chem 44] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2-,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.}. 

 [0128] 

 Regarding the heteroaromatic amide derivative represented by the general formula (I) or 

(I-E2) of the present invention, preferable compounds are then explained. 
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 [0129] 

 In one embodiment of the present invention, preferable compounds of the 

heteroaromatic amide derivative represented by the general formula (I-E2) are the 

heteroaromatic amide derivatives or salt thereof set forth in the above described (4) to (15). 

 [0130] 

 In another embodiment of the present invention, for example, the present inventive 

compounds belonging to the following “derivative” are preferable in the compounds of the 

heteroaromatic amide derivative represented by the general formula (I) or the general formula (I-

E2).  Any “derivative” includes pharmaceutically acceptable salt thereof, and one compound 

can belong to plural “derivative” groups. 

 [0131] 

 Type (a) derivative: 

  A group of compounds wherein, in the general formula (I) or the general formula (I-E2), 

X1-X2 is C-N, and Y1 is –O-; specifically, a 2,3-dihydropyrazolo[5,1-b]oxazole derivative, a 6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine derivative, a 5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxepin derivative and so on. 

 Type (b) derivative: 

  A group of compounds wherein, in the general formula (I) or the general formula (I-E2), 

X1-X2 is C-N, and Y1is -CH2-; specifically, a 4,5,6,7-tetrahydropyrazolo[1, 5-a]pyrazine 

derivative, a 4,5,6,7-tetrahydropyrazolo[1, 5-a]pyridine derivative, a 6,7-dihydro-4H-

pyrazolo[5,1-c][1,4]oxazine derivative and so on. 

 Type (c) derivative: 

  A group of compounds wherein, in the general formula (I) or the general formula (I-E2), 

X1-X2 is N-C, and Y1 is -CH2-; specifically, a 5,6,7,8-tetrahydroimidazo[1,2-a]pyridine 

derivative, a 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazine derivative, a 5, 6-dihydro-8H-imidazo[2, 

1-c][1,4]oxazine derivative and so on. 

 Type (d) derivative: 

  Heteroaromatic amide derivatives of the general formula (I) or the general formula (I-

E2), wherein R2 is an optionally substituted saturated, partially saturated or unsaturated 3- to 7-

membered monocyclic ring. 

 [0132] 

  Each ”derivative” is then explained separately to show compounds in preferable 

embodiments.   Meanwhile, any compound in each “derivative” comprises optically active 

substances and pharmaceutically acceptable salt thereof. 
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 [0133] 

 As type (a) derivatives in the present inventive general formula (I) or general formula 

(I-E2), the following compounds are preferable: 

 [0134] 

a1) A heteroaromatic amide derivative or salt thereof represented by the general formula (I-G) 

below: 

 [0135] 

[Chem 45] 

 

[wherein,  

Y2, Y3, Y4, R1a, R1b, R6a, and R6b have the same definition as given in the (0),  

 Z2-Z3, Z4, R5a, R11b, and R11c have the same definition as given in the (7),  

 R2 is a hydrogen atom, a halogen atom, a hydroxy group, or a cyano group,  

with a proviso that at least one of Y2, Y3, or Y4 is -CR4aR4b-, 

CR4aH-, -CH2CR4aR4b-, -CH2CR4aH-, or -NR4c- (R4a, R4b and R4c have the same definition as 

given in the (0).).] 

 [0136] 

a2) The heteroaromatic amide derivative or salt thereof described in the a1), wherein in the 

general formula (I-G), 

 Y2, Y3 and Y4 together form  

-CR4aHCH2CH2-, -CR4aR4bCH2CH2-, -CH2CH2-, -CR4aHCH2-,  

-CR4aR4bCH2-, -CH2CH2CH2CH2-, -CR4aHCH2CH2CH2-, or -CH2CR4aHCH2CH2- (R4a, R4b have 

the same definition as given in the (0).). 

 [0137] 



L1  (I-A) 
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a3) The heteroaromatic amide derivative or salt thereof described in the a2) or a3), wherein in 

the general formula (I-G), 

 Z2-Z3 is -CH2O-, -CH2S-, -CH2NRf1-, -CH2CH2-, or -CONRf1- (Rf1 and Rf2 have the 

same definition as given in the (7).),  

 R5a, R6a and R6b are hydrogen atoms. 

 [0138] 

a4) The heteroaromatic amide derivative or salt thereof in any one of the a1) to a3), wherein in 

the general formula (I-G), 

 Z2-Z3 is -CH2O-,  

 R11a is a hydrogen atom, a halogen atom, a cyano group, a C1-C6 alkyl group, or a C1-C6 

haloalkyl group,  

 R11b and R11c are, independently each other, a hydrogen atom, a halogen atom, a cyano 

group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxy 

group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy 

group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a dimethylaminocarbonyl group or a dimethylamino group, a C1-C4 haloalkoxy-

C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl 

group, a C1-C6 alkylcarbonyl group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, a C2-C6 

alkynyl group optionally substituted by a halogen atom, a C1-C6 alkylthio group, a C1-C6 

haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and Ra2 have the same definition as given in the 

(0).), or a group represented by the general formula (I-A) 

 [0139]  

[Chem 46] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2- (Ra1 and Ra2 

have the same definition as given in the (0).),  
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 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.}. 

 [0140] 

a5) The heteroaromatic amide derivative or salt thereof in any one of the a1) to a4), wherein in 

the general formula (I-G), 

 R4a is a halogen atom, a hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 

alkyl group optionally substituted by a hydroxy group, a C1-C6 haloalkyl group, a C1-C6 

haloalkyl group optionally substituted by a hydroxy group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 

haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, 

a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C1-C6 alkoxycarbonyl 

group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyl group 

optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a heterocycloalkyl group,  

C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 

alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen atom, a C2-C6 alkynyl group, a 

C2-C6 alkynyl group optionally substituted by a halogen atom or methoxy group, a C2-C6 

alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C6 alkylthio group, 

C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 haloalkylthio-C1-C4 

alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as given in the (0).), or a 

group represented by the general formula (I-B) 

 [0141]  

[Chem 47] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  
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-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4 (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in the (0).),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in the (0).).}.  

 [0142] 

a6) The heteroaromatic amide derivative or salt thereof in any one of the a1) to a5), wherein in 

the general formula (I-G),  

 Y2, Y3 and Y4 together form -CR4aHCH2CH2-,  

 R4a each independently are a halogen atom, a hydroxy group, a cyano group, a C1-C6 

alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 

alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 haloalkoxy group, a C1-C4 

haloalkoxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C4 alkylthio-C1-C4 

alkyl group, a C1-C4 haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the 

same definition as given in the (0).), or substituents selected from the group consisting of the 

following formulae:  

 [0143] 

[Chem 48] 
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 (wherein R9a, R9b and R9c have the same definition as given in the (0).),  

 R11a is a hydrogen atom,  

 R11b and R11c are, independently each other, a hydrogen atom, a halogen atom, a cyano 

group, a cyanomethyl group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 

alkyl group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, -(CH2)pNRa1Ra2 (p is 1, and Ra1 and 

Ra2 are, independently each other, a hydrogen atom, a methyl group, an ethyl group, or a 2,2,2-

trifluoroethyl group.), or a group represented by the general formula (I-A) 

 [0144]  

[Chem 49] 
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{wherein,  

 ring B is a C3-C7 cycloalkyl, a morpholino, a phenyl, a pyrazolyl, a pyridyl, a pyrazinyl, 

a pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, or a C1-C6 

haloalkoxy group.}. 

 [0145] 

a7) The heteroaromatic amide derivative or salt thereof in the a1), wherein the compound 

represented by the general formula (I-G) is the following (the meaning of the numbers and 

asterisks (*) are as those given in the (15)): 

[0146] 

[Chem 50] 

 

 [0147] 

[Chem 51] 
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 [0148] 

[Chem 52] 
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[0151] 
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 [0152] 

 As type (b) derivatives in the present inventive general formula (I) or general formula 

(I-E2), the following compounds are preferable: 

 [0153] 

b1) A heteroaromatic amide derivative or salt thereof represented by the general formula (I-I):  

 [0154] 

[Chem 56] 

 

[wherein,  
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Y2, Y3, Y4, R1a, R1b, R2, R6a, and R6b have the same definition as given in the (0),  

 Z2-Z3, Z4, R5a, R11b, and R11c have the same definition as given in in the (7) (with a 

proviso that at least one of Y2, Y3, or Y4 is -CR4aR4b-, -CR4aH-, -CH2CR4aR4b-, -CH2CR4aH-, or -

NR4c- (R4a, R4b and R4c have the same definition as given in in the (0).).]. 

 [0155]  

b2) The heteroaromatic amide derivative or salt thereof set forth in the b1), wherein in the 

general formula (I-I),  

 Y2, Y3 and Y4 together form  

-OCH2CH2-, -OCH2CH2CH2-,  

-CR4aHCH2CH2-, -CR4aR4bCH2CH2-, -CH2CR4aHCH2-, or -NR4cCH2CH2- (R4a, R4b and R4c have 

the same definition as given in the (0).). 

 [0156] 

b3) The heteroaromatic amide derivative or salt thereof of the b1) or b2), wherein in the general 

formula (I-I),  

 Z2-Z3 is -CH2O-, -CH2S-, -CH2NRf1-, -CH2CH2-, or -CONRf1- (Rf1 and Rf2 have the 

same definition as given in the (7).),  

 R5a, R6a and R6b are hydrogen atoms. 

 [0157] 

b4) The heteroaromatic amide derivative or salt thereof set forth in the b1), wherein the 

compound represented by the general formula (I-I) is the following (the meaning of the numbers 

is as those given in the (15)),  

[0158] 

[Chem 57] 
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[0159] 

 As type (c) derivatives in the present inventive general formula (I) or general formula 

(I-E2), the following compounds are preferable: 

 [0160] 

c1) A heteroaromatic amide derivative or salt thereof represented by the general formula (I-K): 

 [0161] 

[Chem 58] 

 

[wherein,  

Y2, Y3, Y4, R1a, R1b, R2, R6a, and R6b have the same definition as given in the (0),  
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 Z2-Z3, Z4, R5a, R11b, and R11c have the same definition as given in the (7) (with a proviso 

that ring C is not a phenyl ring when Y2, Y3 and Y4 together form -CR4aHCH2CH2-, R2 is a 

hydrogen atom, R4a is a group represented by the general formula (I-B), and L2 is a single bond , 

and 

with a proviso that at least one of Y2, Y3, or Y4 is -CR4aR4b-, -CR4aH-, -CH2CR4aR4b-, -

CH2CR4aH-, or -NR4c- (R4a, R4b and R4c have the same definition as given in the (0).).]. 

 [0162] 

c2) The heteroaromatic amide derivative or salt thereof set forth in the c1), wherein in the 

general formula (I-K),  

 Y2, Y3 and Y4 together form  

-CR4aHOCH2-, -CR4aHCH2CH2-,  

-CH2NR4cCH2-, -CR4aHNR4cCH2-, or -CR4aHNHCH2- (R4a and R4c have the same definition as 

given in the (0).). 

[0163] 

c3) The heteroaromatic amide derivative or salt thereof of the c1) or c2), wherein in the general 

formula (I-K),  

 Z2-Z3 is -CH2O-, -CH2S-, -CH2NRf1-, -CH2CH2-, or -CONRf1- (Rf1 and Rf2 have the 

same definition as given in the (7).),  

 R5a, R6a and R6b are a hydrogen atom. 

 [0164]  

c4) The heteroaromatic amide derivative or salt thereof of the c1), wherein the compound 

represented by the general formula (I-K) is the following (the meaning of the numbers is as those 

given in the (15)): 

[0165] 

[Chem 59] 

. 

 [0166]   

 As type (d) derivatives in the present inventive general formula (I) or general formula 

(I-E2), the following compounds are preferable: 

 [0167] 

d1) A heteroaromatic amide derivative or salt thereof represented by the general formula (I-E2): 
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 [0168] 

[Chem 60] 

 

[wherein,  

R1a, R1b, R6a, and R6b have the same definition as given in the (0),  

 Z2-Z3, Z4, R5a, R11b, and R11c have the same definition as given in the (7),  

 R2 is an optionally substituted saturated, partially saturated or unsaturated 3- to 7-

membered monocyclic ring, and 

 Y1, Y2, Y3 and Y4 together form  

-OCH2CH2CH2-, -OCR4aHCH2CH2-, -OCR4aR4bCH2CH2- 

-OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCR4aR4bCH2CH2CH2-,  

-OCH2CR4aHCH2CH2-, -OCH2CR4aR4bCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-, -CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2CR4aHCH2-, -CH2CH2CR4aR4bCH2-,  

-CH2SCH2CH2-, -CH2SO2CH2CH2-,  

-NHCH2CH2CH2-, -NR4cCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-,  

-CH2NR4cCH2CH2-, -CH2NR4cCR4aHCH2-, -CH2NHCR4aHCH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2- (R4a, R4b and R4c have the 

same definition as given in the (0).),  

 X1-X2 is N-C or C-N (with a proviso that Y1, Y2, Y3 and Y4 do not together form -

OCH2CH2CH2-, -OCR4aHCH2CH2-, or -OCR4aR4bCH2CH2- in the case of C-N.).]. 

 [0169]  
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d2) The heteroaromatic amide derivative or salt thereof set forth in the d1), wherein in the 

general formula (I-E2), 

 Z2-Z3 is -CH2O-, -CH2S-, -CH2NRf1-, -CH2CH2-, or -CONRf1- (Rf1 and Rf2 have the 

same definition as given in the (7).),  

 R5a, R6a and R6b are a hydrogen atom. 

 [0170] 

d3) The heteroaromatic amide derivative or salt thereof set forth in any one of the d1) to d2), 

wherein, in the general formula (I-E2),  

 R2 is a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, a pyrimidinyl, a tetrazolyl, an 

isothiazolyl, an oxazolyl, an isoxazolyl, or a thiadiazolyl, wherein each is optionally substituted 

by a halogen atom, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy 

group, a C1-C4 haloalkoxy group or -NRd1Rd2 (Rd1 and Rd2 are, independently each other, a 

hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group.). 

 [0171] 

d4) The heteroaromatic amide derivative or salt thereof set forth in any one of the d1) to d3), 

wherein in the general formula (I-E2), 

 R2 is a phenyl, a pyrazolyl, a triazolyl, a pyridyl, or a pyrazinyl, wherein each is 

optionally substituted by a halogen atom, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl 

group, a C1-C4 alkoxy group, a C1-C4 haloalkoxy group or -NRd1Rd2 (Rd1 and Rd2 are, 

independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group.). 

 [0172] 

d5) The heteroaromatic amide derivative or salt thereof set forth in any one of the d1) to d4), 

wherein in the general formula (I-E2),  

 R2 is a phenyl, a pyrazolyl, or a pyridyl, wherein each is optionally substituted by a 

halogen atom, a methyl group, an ethyl group, a trifluoromethyl group, a trifluoromethoxy 

group, a trifluoroethyl group, a trifluoroethoxy group or -NHRd2 (Rd2 is a methyl group, an ethyl 

group, a trifluoromethyl group, or a trifluoroethyl group.). 

[0173] 

d6) The heteroaromatic amide derivative or salt thereof set forth in the d1), wherein the 

compound represented by the general formula (I) or the general formula (I-E2) is the following 

(the meaning of the numbers is as those given in the (15)): 

[0174] 

[Chem 61] 
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[0175] 

 As the salt of the present inventive compound represented by the general formula (I), 

the pharmaceutically acceptable salt is preferable.  The “pharmacologically acceptable salt” is 

not particularly limited as long as it is a pharmacologically acceptable salt.   It includes 

inorganic acid salts such as hydrochloride, hydrobromide, nitrate, sulfate, phosphate; organic 

carboxylic acid salts such as acetate, oxalate, fumarate, maleate, malonate, citrate, succinate, 

lactate, tartrate and malate; aromatic carboxylic acid salts such as salicylate and benzoate; 

organic sulfonates such as methanesulfonate, tosylate and benzenesulfonate; alkali metal salts 

such as lithium salt, sodium salt and potassium salt; alkaline earth metal salts such as calcium 

salt, magnesium salt and so on. 

 [0176] 

 In the present inventive compound represented by the general formula (I), a racemate, 

diastereo isomers and each optically active substance thereof are included in the present 

invention when an asymmetric carbon exists, and any of (E) isomer, (Z) isomer and a mixture 

thereof are included in the present invention when geometrical isomers exist. 

 [0177] 

 In the present inventive compound represented by the general formula (I), the solvates 

such a hydrate and so on are also included in the present invention when these exist. 

 [0178] 

 The compounds represented by the general formula (I), that is the heteroaromatic amide 

derivative of the present invention, can be produced by various methods; it can be produced, for 

example, by the methods shown below, methods similar to the methods shown below, or by 

appropriately combining synthesis methods known to those skilled in the art.  Any of the 

starting materials and reaction reagents used in these syntheses is commercially available or can 

be prepared by using commercially available compounds according to methods well known to 

those skilled in the art.  In addition, extraction, purification and so on may be performed in the 

usual organic chemistry experiments.  Furthermore, the order of the steps to be performed can 

appropriately be changed for all the following steps. 
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 [0179] 

 The compound represented by the general formula (I) can be produced, for example, by 

a method shown by the following reaction scheme-1.  

 <Reaction scheme-1> 

[0180] 

[Chem 62] 

 

[wherein, ring A, R1a, R1b, R2, R3a, R3b, R3c, R5a, R5b, R5c, R6a, R6b, n, X1, X2, Y1, Y2, Y3, Y4 and 

Z1 are as defined for the general formula (I) in the (0)] 

 [0181] 

 (Step 1) 

 In Step 1, the compound represented by the general formula (I) can be produced by 

condensation reaction of the compound represented by the general formula (2) and the 

compound represented by the general formula (3), wherein condensation reaction uses a 

condensing reagent in the presence or absence of a base.  As the condensing reagents,  N,N'-

dicyclohexylcarbodiimide (DCC), 1-ethyl-3- (3-dimethylaminopropyl)carbodiimide 

hydrochloride (EDC), 1,1'-carbonyldiimidazole (CDI), 2-chloro-1-methylpyridinium iodide, 

propylphosphonic anhydride (cyclic trimer), O-(7-azabenzotriazol-1-yl)-N,N,N',N'-

tetramethyluronium hexafluorophosphate (HATU) and so on can be recited. 

 As the base, organic bases such as trimethylamine, triethylamine, 

diisopropylethylamine, tripropylamine, triisopropylamine, tributylamine, N-methylmorpholine, 

pyridine, 4-(N,N-dimethylamino)pyridine, N,N-dimethylaniline, N,N-diethylaniline, 1, 5-

diazabicyclo[4.3.0]non-5-ene, 1,4-diazabicyclo[2.2.2]octane (DABCO), 1,1,3,3-

tetramethylguanidine, or 1,8-diazabicyclo[5.4.0]-7-undecene (DBU) can be recited. 

 As the reaction solvent, halogenated hydrocarbon solvents such as dichloromethane and 

so on; esters such as ethylacetate and so on; ethers such as tetrahydrofuran and so on; amides 

such as N,N-dimethylformamide, N,N-dimethylacetoamide and so on; ketones such as acetone, 

methylethylketone and so on; aromatic hydrocarbon solvents such as toluene and so on; and a 

mixed solvent of these and so on can be recited.  If necessary, a reaction reagent such as 1-

hydroxybenzotriazole (HOBt) and so on may be added. 

Step 1 
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 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 100°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable. 

 [0182] 

 In addition, after the reaction intermediate is derivatized from the compound 

represented by the general formula (2) by using an activator for a carboxyl group, the compound 

represented by general formula (I) can be produced  by reacting with the compound represented 

by the general formula (3). 

 As the activator for a carboxylic group, thionyl chloride, oxalyl chloride, phosphorus 

oxychloride, phosgene, triphosgene, 1,1’-carbonyldiimidazole, ethyl chlorocarbonate and so on 

can be recited. 

 As the reaction solvent, aromatic hydrocarbon solvents such as benzene, toluene, 

chlorobenzene, nitrobenzene, xylene and so on; halogenated hydrocarbon solvents such as 

chloroform, dichloromethane and so on; ethers such as tetrahydrofuran and so on; ketones such 

as acetone, methylethylketone and so on; nitriles such as acetonitrile, propionitrile and so on; and 

a mixed solvent of these and so on can be recited. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 100°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable. 

 [0183] 

 Among the compounds represented by the general formula (2) in the reaction scheme-1, 

the compound represented by the general formula (2-c) can be produced, for example, by the 

method indicated by the following reaction scheme-3. 

<Reaction scheme-3> 

 [0184] 

 [Chem 63] 



(16) (2-c) 

OR' k  

Y19 	 R'9 	9 

OH 

(13) 

oRalk HNC  

1-1 4". y 1 

r.14) 

HN".  

P....
o 

L y3a 

R4a.l.'•OH  
OFelk 	(12) 
-Jo.- 

H.._ -yla 

(13) (14) 

0 Ralk 

y3a ORalk  

( 

0 

OH 

(2-c) 

HN".  

P....
o 

L y3a 

R4a.l.'•OH  
OFelk 	(12) 
-Jo.- 

H.._ -yla 

(13) (14) 

0 Ralk 

y3a ORalk  

( 

0 

OH 

(2-c) 

 

76 

 

[wherein,  

R4a is as defined for the general formula (I) in the (0). 

 Ralk is an alkyl group having 1 to 8 carbon atoms, P is a protecting group, LG is a 

leaving group (for example, chlorine atom, bromine atom, iodine atom, methanesulfonyloxy 

group, trifluoromethanesulfonyloxy group, or p-toluenesulfonyloxy group and so on), Y1a is O, 

or NH, and Y3a is a single bond, methylene or ethylene.] 

 [0185] 

 The protecting group represented by P are not particularly limited as long as it is 

generally used as a protecting group for a hydroxy group, the following can be recited for 

example: lower alkyl groups such as a methyl group and so on; lower alkoxyalkyl groups such as 

a methoxymethyl group, an ethoxyethyl group and so on; optionally substituted benzyl groups 

(as the substituent, a nitro group, a lower alkoxy group and so on can be recited); lower 

alkoxycarbonyl groups; halogeno lower alkoxycarbonyl groups; optionally substituted 

bezyloxycarbonyl groups (as the substituent, a nitro group, lower alkoxy group and so on can be 

recited); acyl groups such as an acetyl group, a benzoyl group and so on; a triphenylmethyl 

group; a tetrahydropyranyl group ; tri-substituted silyl groups such as a trimethylsilyl group, 

triethylsilyl group, a t-butyldimethylsilyl group, a triisopropylsilyl group, a dimethylhexylsilyl 

group, a t-butyldiphenylsilyl group and so on. 

Step 7 Step 8 

Step 10 Step 9 

Step 11 
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 [0186] 

 (Step 7) 

 In Step 7, the compound represented by the general formula (13) can be produced by 

reacting the compound represented by the general formula (11) and the compound represented 

by the general formula (12) with an azodicarboxylic acid derivative and phosphine derivative. 

 As the azodicarboxylic acid derivative, ethyl azodicarboxylate, isopropyl 

azodicarboxylate, 1,1’-(azodicarbonyl)dipyperidine and so on can be recited. 

 As the phosphine derivative, triphenylphosphine, tri-n-butylphosphine and so on can be 

recited.  In addition, a phopsphorane reagent such as cyanomethylenetributylphopsphorane, 

cyanomethylenetrimethylphopsphorane and so on can be used for performing the similar reaction 

instead of the azodicarboxylic acid derivative and the phosphine derivative. 

 The reaction solvent is not particularly limited as long as it is a neutral solvent; for 

example, tetrahydrofuran, toluene or a mixture thereof can be recited. 

 Reaction temperature is not particularly limited; the reaction is normally perfomed at 

0°C to 80°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable.  

 [0187]  

In addition, the compound represented by the general formula (13) can also be produced 

by reacting with the compound represented by the general formula (11) in the presence of a base 

after the hydroxy group in the compound represented by the general formula (12) is converted 

into a leaving group by a method well known to those skilled in the art. 

  As the reagent converting into the leaving group, the following can be recited: Thionyl 

chloride, sulfuryl chloride, oxalyl chloride, phosphorus trichloride, phosphorus pentachloride, 

phosphorus tribromide, phosphorus pentabromide, carbon tetrabromide, 

dimethylbromosulfonium bromide, thionyl bromide, phosphorus triiodide, p-toluene sulfonyl 

chloride, methanesulfonyl chloride, trifluoromethanesulfonyl chloride, trifluoromethanesulfonic 

anhydride and so on. 

  As the base, the following can be recited: Inorganic bases such as potassium carbonate, 

potassium bicarbonate, potassium acetate, sodium acetate, sodium carbonate, sodium 

bicarbonate, cesium carbonate, lithium carbonate, tripotassium phosphate, potassium tert-

butoxide, sodium tert-butoxide, potassium fluoride, potassium hexamethyldisilazane or sodium 

hydride and so on; organic bases described in the above (Step 1). 

 As the reaction solvent, aromatic hydrocarbons such as benzene, toluene, xylene and so 

on; halogenated hydrocarbons such as dichloromethane, chloroform, 1,2-dichloroethane and so 

on; nitriles such as acetonitrile, propionitrile and so on; ethers such as diethyl ether, 
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tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and so on; aprotic polar solvents such as 

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidone, dimethylsulfoxide and 

so on; and mixture solvents thereof and so on can be recited without being limited thereto. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

room temperature to 140°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0188] 

 (Step 8) 

 In step 8, the compound represented by the general formula (14) can be produced by the 

deprotecting reaction for the compound represented by the general formula (13).  Such 

deprotecting reactions may be performed according to methods well known to those skilled in 

the art (for example, methods described in Green and Wuts, "Protective Groups in Organic 

Synthesis (3rd edition, 1999)"). 

 [0189] 

 (Step 9) 

 In Step 9, the compound represented by the general formula (16) can be produced by 

reacting the compound represented by the general formula (14) in the presence or absence of a 

base with a halogenating reagent and a phosphine derivative. 

 As the base, the base described in the above (Step 7) is preferable for example.  

 As the halogenating reagent, carbon tetrachloride, carbon tetrabromide, 

hexachloroacetone, hexabromoacetone, triphosgene, lithium bromide, methyl iodide, bromine 

and iodine and so on can be recited. 

  As the phosphine derivative, triphenylphosphine, tri-n-butylphosphine and so on can be 

recited. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, and the solvents described in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

room temperature to 120°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0190] 

 (Step 10) 

 In Step 10, the compound represented by the general formula (16) can be produced by  

a cyclization reaction of the compound represented by the general formula (11) and the 

compound represented by the general formula (15) in the presence or absence of a base. 
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 The bases described in the (Step 7) above are preferable for example. 

 To smoothly perform the reaction, an additive may be co-present.  As the additive, 

potassium iodide, sodium iodide, tetrabutylammonium iodide, potassium bromide, sodium 

bromide, tetrabutylammonium bromide and so on can be recited. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, and the solvents described in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

room temperature to 120°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0191] 

 (Step 11) 

  In Step 11, the compound represented by the general formula (2-c) can be produced by 

hydrolyzing the compound represented by general formula (16) in the presence of a base or acid, 

which is a method similar to one described in step 4 in reaction scheme-1. 

 [0192] 

 Among the compounds represented by the general formula (2) in the reaction scheme-1, 

the compound represented by the general formula (2-d) can be produced by the method shown 

by the following reaction scheme-5 for example. 

<Reaction scheme-5> 

 [0193] 

 [Chem 64]  
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[wherein, R4c is as defined for the general formula (I) in the (0).  In addition, Ralk is an alkyl 

group having 1 to 8 carbon atoms, P is a protecting group, LG is a leaving group (for example, a 

chlorine atom, a bromine atom, an iodine atom, a methanesulfonyloxy group, a 

trifluoromethanesulfonyloxy group, or a p-toluene sulfonyloxy group and so on), Y3a is a 

methylene or an ethylene.] 

 [0194] 

 As the protecting group represented by P, being not particularly limited as long as it is 

generally used as a protecting group for an amino group, for example, the following can 

berecited: A tert-butoxycarbonyl (Boc) group, a bezyloxycarbonyl (Cbz), a 9-

fluorenylmethyloxycarbonyl (fmoc), an acetyl (Ac) group, a trifluoroacetyl group, benzyl (Bn) 

group, a 4-methoxybenzyl (PMB) group and so on. 

 [0195] 

 (Step 23) 

Step 23 

Step 25 

Step 26 Step 27 

Step 24 

Step 28 Step 29 

Step 30 

 or 
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 In Step 23, the compound represented by the general formula (31) can be produced by a 

reductive alkylization reaction with the compound represented by the general formula (29) and  

the compound represented by the general formula (30) in the presence or absence of an acid or a 

base, using a reducing reagent.  

 As the base, the bases described in the (Step 7) above are preferable for example. 

 As the acid to be used, formic acid, acetic acid, propionic acid, isobutyric acid, hexanic 

acid, p-toluenesulfonic acid or benzoic acid and so on can be recited. 

 As the reducing reagent, sodium borohydride, sodium triacetoxyborohydride, sodium 

cyanoborohydride, dimethylamine borane, triethylamine borane, trimethylamine borane, tert-

butylamine borane, N,N-diethylaniline borane or 2-picoline borane and so on can be recited. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, and the solvents described in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 100°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable. 

 [0196] 

 (Step 24) 

 In Step 24, the compound represented by the general formula (33) can be produced by a 

cyclization reaction with the compound represented by the general formula (31) and the 

compound represented by the general formula (32) in the presence or absence of a base, which is 

a method similar to one described in Step 10 in reaction scheme-3. 

 [0197] 

 (Step 25) 

 In Step 25, the compound represented by the general formula (35) can be produced by 

the reaction with the compound represented by the general formula (29) and the compound 

represented by the general formula (34) in the presence or absence of a base. 

 As the base, the base described in the above (Step 7) is preferable for example. 

 To smoothly perform the reaction, an additive may be co-present; as the additive, the 

additive described in (Step 10) can be recited. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, and the solvents shown in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally perfomed at 

room temperature to 120°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0198] 
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 (Step 26) 

 In Step 26, the compound represented by the general formula (36) can be produced by a 

reductive alkylization reaction with the compound represented by the general formula (35) and 

the compound represented by the general formula (30) in the presence or absence of an acid or 

base by using a reducing reagent, which is a method similar to one described in Step 23 in 

reaction scheme-5. 

 [0199] 

 (Step 27) 

 In Step 27, the compound represented by the general formula (33) can be produced  by 

reacting the compound represented by the general formula (36) in the presence or absence of a 

base with a halogenating reagent and phosphine derivative, which is a method similar to one 

described in Step 9 in reaction scheme-3. 

 [0200] 

 (Step 28) 

 In step 28, the compound represented by the general formula (38) can be produced by a 

deprotecting reaction with the compound represented by the general formula (37).  Such 

deprotecting reactions may be performed according to methods well known to those skilled in 

the art (for example, methods described in Green and Wuts, "Protective Groups in Organic 

Synthesis (3rd edition, 1999)"). 

 [0201] 

 (Step 29) 

 In Step 29, the compound represented by the general formula(33) can be produced by 

reactingthe compound represented by the general formula (38) with the compound represented 

by the general formula (8) or the compound represented by the general formula (9), which is a 

method similar to one described in Step 5 in scheme-2. 

 [0202] 

 (Step 30) 

 In Step 30, the compound represented by the general formula (2-d) can be produced by 

hydrolyzing the compound represented by the general formula (33) in the presence of a base or 

acid, which is a method similar to one described in Step 4 in scheme-2. 

 [0203] 

 Among the compounds represented by the general formula (2) in the reaction scheme-1, 

the compound represented by the general formula (2-e) can be produced by the method shown by 

the following reaction scheme-6 for example. 
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<Reaction scheme-6> 

 [0204] 

 [Chem 65] 

 

[wherein,  

R1a, R1b, X1, X2, Y1, Y2, Y3 and Y4 are as defined for the general formula (I) in the (0). 

 Ralk is an alkyl group having 1 to 8 carbon atoms,  

 Rg and Rh are, independently each other, a hydrogen atom or an optionally substituted 

alkyl group, or  

 Rg and Rh form an optionally substituted non-aromatic hetero ring with the oxygen 

atoms bonded thereto and the boron atom bonded to the oxygen atom,  

 R2a is an optionally substituted partially-saturated or unsaturated 3- to 7-membered 

monocyclic ring,  

 Hal is a halogen atom (for example, chlorine atom, bromine atom, iodine atom).] 

 [0205] 

 (Step 31) 

 In Step 31, the compound represented by the general formula (40) can be produced by 

subjecting the compound represented by the general formula (39) to a halogenating reagent. 

 As the halogenating reagent, chlorine, bromine, iodine, N-chlorosuccinimide, N-

bromosuccinimide, N-iodosuccinimide, 1,3-dichloro-5,5-dimethylhydantoin, 1,3-dibromeo-5,5-

dimethylhydantoin and so on can be recited. 

 An appropriate acid such as acetic acid, trifluoroacetic acid, hydrochloric acid and so on 

may be added at this reaction. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, and the solvents described in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

Step 31 Step 32 

Step 33 
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room temperature to 140°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0206] 

 (Step 32) 

 In Step 32, the compound represented by the general formula (42) can be produced by 

reacting the compound represented by the general formula (41) with the compound represented 

by the general formula (40) in the co-presence of a palladium catalyst and base. 

 As the palladium catalyst, the following can be recited: Palladium metals such as 

palladium-carbon and palladium black and so on; organic palladium salt such as 

tetrakis(triphenylphosphine)palladium, dichlorobis(triphenylphosphine)palladium, palladium 

acetate, palladium chloride-1,1'-bis(diphenylphosphino)ferrocene or bis(di-tert-butyl (4-

dimethylaminophenyl) phosphine) dichloropalladium (II); and polymer-supported organic 

palladium complexes such as polymer-supported bis(acetate) triphenylphosphine palladium (II) 

and polymer-supported di(acetate)dicyclohexylphenylphosphine palladium (II), and so on.  

These may be used in combination. 

 The addition amount of the palladium catalyst relative to the compound represented by 

the general formula (40) normally is 1 to 50 mol%, preferably 5 to 20 mol%. 

 As the base, for example, the base described in the above (Step 7) is preferable. 

 To smoothly perform the reaction, an additive may be co-present; as the additive, the 

following can be recited: Trialkylphosphines such as trimethylphosphine and tritert-

butylphosphine and so on; tricycloalkylphosphines such as tricyclohexylphosphine and so on; 

triarylphosphines such as triphenylphosphine and tritolylphosphine and so on;trialkylphosphites 

such as trimethylphosphite, triethylphosphite and tributylphosphite and so on; 

tricycloalkylphosphites such as tricyclohexylphosphite and so on; triarylphosphites such as 

triphenylphosphite and so on; imidazolium salt such as 1,3-bis(2,4,6-

trimethylphenyl)imidazolium chloride and so on; diketones such as acetylacetone and octafluoro 

acetylacetone and so on; amines such as trimethylamine, triethylamine, tripropylamine, 

triisopropylamine and tributylamine and so on;1,1’-bis(diphenylphosphino)ferrocene; 2,2’-

bis(diphenylphosphino)-1,1’-binaphtyl; 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl; 2-

dicyclohexylphosphino-2’,4’,6’-triisopropylbiphenyl; 2-(di-tert-butylphosphino)-2’,4’,6’-

triisopropylbiphenyl; 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl; 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene; and 2-(di-tert-butylphosphino)biphenyl. These 

additives may be used in combination. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 
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the reaction, and the solvents described in (Step 7) can be recited for example. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

room temperature to 140°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0207] 

 (Step 33) 

 In Step 33, the compound represented by the general formula (2-e) can be produced  

by hydrolyzing the compound represented by the general formula (42) in the presence of a base 

or acid, which is a method similar to one described in Step 4 in scheme-2. 

 [0208] 

 Among the compounds represented by the general formula (3) in the reaction scheme-1, 

the compound represented by the general formula (3-a) can be produced, for example, by the 

method shown by the following reaction scheme-7. 

<Reaction scheme-7> 

 [0209] 

 [Chem 66] 

 

[wherein,  

R3a, R3b, R3c are as defined for the general formula (I) in the (0).   

Ring A1 is a 3- to 7-membered monocyclic aromatic ring, Ralk is an alkyl group having 1 

to 8 carbon atoms, and P is a protecting group.] 

Step 34 Step 35 

Step 37 Step 38 

Step 36 
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[0210] 

 As the protecting group represented by P, protecting groups described in <Reaction 

scheme-5> can be recited. 

[0211] 

 (Step 34) 

 In Step 34, the compound represented by the general formula (45) can be produced by 

reacting the compound represented by the general formula (44) with the compound represented 

by the general formula (43) in the presence of a base. 

 As the base, for example, the bases described in (Step 1) are preferable. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction.  For example, the solvents described in (Step 7), esters such as ethyl acetate and so 

on and a mixed solvent thereof can be recited. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

room temperature to 120°C.  Reaction time is not particularly limited; 1 hour to 24 hours is 

preferable. 

 [0212] 

 (Step 35) 

 In Step 35, the compound represented by the general formula (46) can be produced by a 

catalytic reduction reaction with the compound represented by the general formula (45) in the 

presence of a transition metal catalyst and hydrogen. 

 As the transition metal catalyst, palladium on carbon, palladium hydroxide, Raney 

nickel, platinum oxide and so on can be recited. 

 The amount of the transition metal catalyst added is, relative to the weight of the 

compound represented by the general formula (45), normally five times or less, and preferably 

0.01 to 0.5 times. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, the following can be recited: Alcohols such as methanol and ethanol; esters such as 

methyl acetate and ethyl acetate; ethers such as diethyl ether, tetrahydrofuran, 1,4-dioxane and 

1,2-dimethoxyethane; aprotic polar solvents such as N,N-dimethylformamide, N,N-

dimethylacetamide, N-methylpyrrolidone and dimethylsulfoxide; protic polar solvents such as 

acetic acid; water; and mixed solvents thereof. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 80°C under the normal pressure or pressurized conditions.  Reaction time is not 

particularly limited; 1 hour to 24 hours is preferable. 
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 [0213] 

 (Step 36) 

 In Step 36, the compound represented by the general formula (47) can be produced by 

the reduction of an ester of the compound represented by the general formula (46) using a 

reducing reagent to an alcohol. 

 As the reductant, lithium aluminum hydride, sodium borohydride, lithium borohydride, 

borane and so on can be recited. 

 The reaction solvent is not particularly limited as long as it does not significantly inhibit 

the reaction, the following can be recited: Aromatic hydrocarbons such as benzene, toluene and 

xylene; alcohols such as methanol, ethanol and 2-propanol; ethers such as diethyl ether, 

tetrahydrofuran, and 1,4-dioxane; aprotic polar solvents such as N,N-dimethylformamide, N,N-

dimethylacetamide, N-methylpyrrolidone, and dimethylsulfoxide; and mixed solvents thereof. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 100°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable. 

 [0214] 

 (Step 37) 

 In Step 37, the compound represented by the general formula (48) can be produced by 

reacting an azodicarboxylic acid derivative and phosphine derivative with the compound 

represented by the general formula (47). 

 As the azodicarboxylic acid derivative, ethyl azodicarboxylate, isopropyl 

azodicarboxylate, 1,1’-(azodicarbonyl )dipiperizine and so on can be recited. 

 As the phosphine derivative, triphenylphosphine, tri-n-butylphosphine and so on can be 

recited. 

 In addition, a phopsphorane reagent such as cyanomethylenetributylphopsphorane, 

cyanomethylenetrimethylphopsphorane and so on can be used for performing the similar reaction 

instead of the azodicarboxylic acid derivative and phosphine derivative. 

 The reaction solvent is not particularly limited as long as it is a neutral solvent; for 

example, tetrahydrofuran, toluene or a mixture thereof can be recited. 

 Reaction temperature is not particularly limited; the reaction is normally performed at 

0°C to 80°C.  Reaction time is not particularly limited; 1 hour to 24 hours is preferable. 

 [0215] 

 (Step 38) 

 In Step 38, the compound represented by the general formula (3-a) can be produced by a 

deprotecting reaction of the compound represented by the general formula (48).  Such 
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deprotecting reactions may be performed according to methods well known to those skilled in 

the art (for example, methods described in Green and Wuts, "Protective Groups in Organic 

Synthesis (3rd edition, 1999)"). 

 [0216] 

 In the above production method, the starting material, intermediate or final product can 

also be induced to other compounds included by the present invention by appropriately 

converting the functional group.  Conversion of the functional group can be performed by a 

method well known to those skilled in the art (for example, the method described in 

“Comprehensive Organic Transformations” by R.C. Larock, 1989 and so on). 

 [0217] 

 The compound represented by the general formula (I) produced by the aforementioned 

method may be isolated and purified as a free compound, salt thereof, solvate such as a hydrate 

or ethanol solvate thereof or crystal polymorphic substance.  The pharmaceutically acceptable 

salt of the compound of the present invention can be produced by a conventional salt formation 

reaction.  The isolation and purification may be performed by applying chemical operations 

such as extraction fractionation, crystallization, and various fractional chromatographies. 

 [0218] 

 In addition, an optically active compound can be obtained as a stereochemically pure 

isomer by selecting an appropriate raw material compound or by a conventional optical 

resolution of a racemate.  For example, in the case of optical resolution of a racemate using a 

chiral column, a method known to those skilled in the art (see, for example, “Separation of 

optical isomers” Quarterly Chemical Review No. 6, 1989, Chemical Society of Japan, Society 

Publishing Center) can be employed.  Furthermore, as chiral columns, various ones are 

commercially available and suitable one may appropriately be selected; as preferred examples, 

CHIRALPAK IA, CHIRALPK IB, and CHIRALPAK IC manufactured by Daicel Corporation 

can be recited. 

 [0219] 

 The present inventive compounds may have optical isomers, stereoisomers, tautomers 

and/or geometric isomers; in addition, the present inventive compounds include all possible 

isomers including the above mentioned isomers and mixtures thereof.  Likewise, raw materials 

and intermediates for synthesizing the present inventive compounds may also have optical 

isomers, stereoisomers, tautomers and/or geometric isomers, and the raw materials and 

intermediates for producing the present inventive compound also includes all possible isomers 

including the above mentioned isomers and mixtures thereof. 
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 [0220] 

 Prodrugs of the present inventive compound can be produced, for example, by 

substituting an appropriate functional group existing on the present inventive compound with an 

appropriate protecting group in accordance with a method known to those skilled in the art (for 

example, a method described in “Design of Prodrugs” by H. Bundgaard, Elseverer, 1985 and so 

on). 

[0221] 

 Because the present inventive compounds or salts thereof selectively inhibit Nav1.7 

over Nav1.5, they have little concern about a side effects derived from Nav1.5 inhibition and 

very effectively act on a wide range of pathological conditions associated with Nav1.7.  Even 

though various pathological conditions are associated with Nav1.7, the present inventive 

compounds or salts thereof are, for example, effective for treating or preventing pain.  More 

specifically, the present inventive compounds or salts thereof are useful, in particular, for treating 

or preventing acute pain, chronic pain, nociceptive pain, neuropathic pain and headache. 

 In addition, the present inventive compounds or salts thereof are useful, in particular, for 

treating or preventing acute or chronic pruritus and autonomic nervous system disorder. 

 [0222] 

 Nociceptive pain is pain caused by tissue injury or by intense stimuli with the potential 

to cause injury, including the following pain: 

 Perioperative pain; chronic postsurgical pain; posttraumatic pain; inflammatory pain; 

cancer-related pain; pain associated with osteoarthritis; herpes zoster pain; renal colics; bladder 

pain; visceral pain; toothache; pain after tooth extraction; pain related to heart disease; pain 

associated with pancreatitis; pain associated with contusion or sprain; back pain; pain associated 

with musculoskeletal disorders and pain associated with chronic arthropathy. 

 Inflammatory pain includes pain associated with pathological conditions associated with 

the following inflammatory factors: 

 Rheumatoid arthritis; interstitial cystitis; skin diseases (for example, sunburn, burns, 

eczema, dermatitis, or psoriasis); eye diseases (for example, glaucoma, retinitis, retinopathy, 

uveitis or acute ocular tissue disorders); lung diseases (for example, asthma, bronchitis, allergic 

rhinitis, chronic obstructive pulmonary disease, acute respiratory distress syndrome or farmer's 

lung); pathological conditions associated with infections such as influenza or colds; digestive 

tract diseases (for example, aphthous ulcer, irritable bowel syndrome, inflammatory bowel 

syndrome, atopic gastritis, functional gastrointestinal disorder, gastroesophageal reflux disease, 

Crohn's disease, ileitis or ulcerative colitis); dysmenorrhea; organ transplantation; vascular 
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diseases; periarteritis nodosa; thyroiditis; aplastic anemia; Hodgkin's disease; scleroderma; 

myasthenia gravis; systemic lupus erythematosus; Behcet's disease; Sjogren's syndrome; 

nephrotic syndrome; polymyositis; gingivitis; and fever. 

 Cancer-related pain includes pain associated with tumors, pain associated with cancer 

therapy. 

 Pain associated with musculoskeletal disorders includes myalgia, fibromyalgia, 

polymyositis, purulent myositis, temporomandibular myofascial pain.  The back pain includes 

pain due to disc herniation, abnormalities in lumbar spine joint, sacroiliac joint, paraspinal 

muscles or posterior longitudinal ligament. 

 The chronic arthropathy includes rheumatoid arthritis, osteoarthritis, rheumatoid 

spondylitis, gouty arthritis and juvenile arthritis. 

 [0223] 

 Neuropathic pain is  pain caused by damage in the nervous system by trauma or 

disease, and neuropathic pain includes many disorders derived from various causes. Neuropathic 

pain includes the following pain without being limited thereto: 

 Peripheral neuropathic pain; central neuropathic pain; postherpetic neuralgia; diabetic 

neuropathy; trigeminal neuralgia; nonspecific low back pain; cancer neuropathic pain; pain 

associated with Parkinson's disease; pain associated with multiple neurosclerosis; HIV-related 

neuropathic pain; sciatica; complex regional pain syndrome; spinal canal stenosis; carpal tunnel 

syndrome; phantom limbpain; post-stroke pain; pain associated with spinal cord injury; pain 

associated with epilepsy; pain associated with convulsions; pain associated with vitamin 

deficiency; familial erythromelalgia; primary erythromelalgia; paroxysmal extreme pain 

disorder, orofacial pain; and pain resulted from burning mouth syndrome, toxins or chronic 

inflammatory conditions. 

 These neuropathic pain include spontaneous pain, sensory disturbance and sensory 

abnormalities, hyperesthesia, high sensitivity to noxious stimuli (heat, cold, mechanical 

hyperalgesia), painful sensation to innocuous stimuli (dynamic, static, thermal or cold allodynia), 

hypoalgesia and so on. 

 [0224] 

 The headaches include migraine, cluster headache, tension headache, combined 

headache, headache associated with vascular disorders, secondary headache, autonomic 

cephalalgias and so on. 

 [0225] 

 Pruritus includes itching associated with skin disease, drug eruption, pruritus in 
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hemodialysis, eye pruritus, ear pruritus, pruritus caused by an insect bite, opioid-induced 

pruritus, pruritus associated with infections virus and so on, cutaneous lymphoma and 

neuropathic pruritus.  

 [0226] 

 Autonomic nervous system disorder includes autonomic dysfunction, neurological 

gastritis, irritable bowel syndrome, Meniere's disease, hyperventilation syndrome and autonomic 

neuropathy. 

 Note that the diseases mediated by the action of Nav1.7 are recited above as examples 

and said diseases are not limited to those described above. 

 [0227] 

 The medicament comprising the compound of the present invention or salt thereof as an 

active ingredient is formulated from the compound of the present invention or salt thereof alone 

or as a mixture with a pharmacologically acceptable solid or liquid carrier to be used in 

formulating.  It can be formulated by conventional methods in the technical field.  Examples 

of the pharmacologically acceptable solid or liquid carrier to be used in formulating include the 

following: 

 For example, excipients, binders, disintegrants, disintegration aids, fluidizers, lubricants, 

stabilizers, coating agents, plasticizers, brighteners, bases, emulsifiers, thickeners, suspension 

agents, dispersants, solvents, solubilizers, solubilization aids, surfactants, antioxidants, buffers, 

isotonic agents, pH adjusters, preservatives, antiseptic agents, fragrances, colorants, sweeteners, 

flavoring agents and other additives. 

 [0228] 

 The present inventive medicament can be administered orally or parenterally to 

mammals (e.g. humans, monkeys, cows, horses, pigs, dogs, cats, rabbits, guinea pigs, rats, mice 

and so on).  As examples of dosage forms for administering present inventive medicament the 

following can be recited: 

 For example, tablets (including sugar-coated tablets, film-coated tablets), capsules, 

granules, powders, oral liquid medicines, syrups, oral jelly agents, tablets for oral cavity, liquid 

medicines for oral cavity, sprays for oral cavity, semisolids for oral cavity, injections, dialysis 

agents, inhalants, eye drops, eye ointments, ear drops, nasal drops, suppositories, semi-solid 

preparations for rectum, enemas,  tablets for vagina, suppositories for vagina, topical solid 

agent, topical liquids agent (including liniments and lotions), sprays, ointments, creams, gels, 

patches and so on. 
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 In addition, if necessary, another drug may be blended to the present inventive 

medicament. 

[0229] 

 When the present inventive compound is orally administered, the dosage form is not 

particularly limited as long as the dosage form is used as a pharmaceutical composition for oral 

administration; for example, it is possible to prepare a dosage form such as tablets, capsules, 

granules or syrups and so on. When the present inventive medicament including these dosage 

forms is prepared, each dosage form can be prepared by a conventional method in the present 

technical field. 

 In addition, the dose and frequency of administration of the present inventive 

medicament are not limited, and can be determined and/or adjusted with considering the age and 

weight of the subject to be administered.  For example, in orally administering to an adult 

patient, an active ingredient, the compound of the present invention or salt thereof, is normally 

administered in a dose of about 0.001 mg to about 1000 mg per kg body weight at a time and it 

may be administered at a normal frequency. 

 [Example] 

 [0230] 

 Hereinbelow, features of the present invention will more specifically be explained by 

reciting examples and test examples. 

 The materials, the amount used, the ratios, the processing content,, the processing 

procedures and so on indicated in the following Examples can appropriately be changed as long 

as not departing from the subject matter of the present invention. 

 Hence the scope of the present invention should not be interpreted limitatively by the 

specific examples shown hereinbelow. 

 [0231] 

 The 1H-NMR spectra shown hereinbelow were measured by a JNM-ECA400 type 

spectrometer (400 MHz, manufactured by JEOL Ltd.) or AVANCEIII HD400 type (400 MHz, 

manufactured by Bruker BioSpin Co., Ltd.), by using deuterated chloroform (CDCl3), deuterated 

dimethyl sulfoxide (DMSO-d6), deuterated methanol (CD3OD) as a solvent, and 

tetramethylsilane (TMS) as an internal standard.  In the measurement results for the chemical 

shift, the δ value was expressed in ppm and the J value of the coupling constant was expressed in 

Hz.  In the abbreviation, “s” means “singlet”, “d” means “doublet”, “t” means “triplet”, “q” 

means “quartert”, “m” means “multiplet” and “br” means “broad”.  Mass spectrum (ESI-MS) 

was measured by electrospray ionization with Exactive (manufactured by Thermo Fisher 
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Scientific Co., Ltd.).  The chemical structural formulae and physical property values of the 

compound in each Example are shown in the tables shown below. 

 [0232] 

Ac: acetyl 

ADDP: 1,1'-(azodicarbonyl) dipiperidine 

(AtaPhos)2PdCl2: bis(di-tert-butyl(4-dimethylaminophenyl)phosphine)dichloropalladium(II) 

Bn: benzyl 

Boc: tert-butoxycarbonyl 

Bu: butyl 

CAN: ammonium cerium (IV) nitrate 

DAST: N,N-diethylaminosulfur trifluoride 

DBU: diazabicycloundecene 

DCE: 1,2-dichloroethane 

DCM: dichloromethane 

DDQ: 2,3-dichloro-5,6-dicyano-p-benzoquinone 

DIAD: diisopropyl azodicarboxylate 

DIEA: N,N-diisopropylethylamine 

DMAP: N,N-dimethyl-4-aminopyridine 

DME: 1,2-dimethoxyethane 

DMF: N,N-dimethylformamide 

DMSO: dimethyl sulfoxide 

Et: ethyl 

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

HATU: O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate 

HOBt: 1-hydroxybenzotriazole 

HPLC: high performance liquid chromatography 

i: iso 

IPA: isopropyl alcohol 

Me: methyl 

Ms: methanesulfonyl 

n: normal 

NBS: N-bromosuccinimide 

NCS: N-chlorosuccinimide 

NIS: N-iodosuccinimide 
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NMM: N-methylmorpholine 

nor-AZADO: 9-azanor adamantane N-oxyl 

p: para 

Ph: phenyl 

PTSA: p-toluenesulfonic acid 

TBAB: tetrabutylammonium bromide 

TBA-HS: tetrabutylammonium hydrogen sulfate 

TBAI: tetrabutylammonium iodide 

TBAF: tetrabutylammonium fluoride 

TBDPS: tert-butyldiphenylsilyl 

tert: tertiary  

tBuXphos: 2-di-tert-butylphosphino-2’,4’,6’-triisopropylbiphenyl 

Tf: trifluoromethylsulfonyl 

TEA: triethylamine 

TFA: trifluoroacetic acid 

TFAA: trifluoroacetic anhydride 

THF: tetrahydrofuran 

TMEDA: tetramethylethylenediamine 

TMS: trimethylsilyl 

TMG: 1,1,3,3-tetramethylguanidine 

Ts: p-toluenesulfonyl 

Xantphos Pd G3: [(4,5’-bis(diphenylphosphino)-9,9’-dimethylxanthene)-2-(2’-amino-1,1’-

biphenyl)]palladium(II) methanesulfonate 

 The asterisks (*) appearing in the structural formulae in the Examples denote that the 

corresponding asymmetric carbon has a single steric structure.  Regarding the notations of 

“isomer A”, “isomer B”, “isomer C” and “isomer D”, among the plural compounds indicated by 

the same Example number, the isomers are specified as “isomer A”, “isomer B”, “isomer C” and 

“isomer D” in accordance with the order of collection by the high performance liquid 

chromatography in the Example. 

 [0233] 

Example 1 

Production of N-(6-fluorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide 

 [0234] 
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[Chem 67] 

 

[0235] 

Step 1 

 To a mixed solution of 5-(trifluoromethyl)pyridin-2-amine (835 mg, 5.15 mmol) in 1,2-

dimethoxyethane (12.9 mL) and methanol (12.9 mL) was added ethyl bromopyruvate (776 µL, 

6.18 mmol), and the mixture was stirred for 14 hours at 80°C.  After concentrating the reaction 

solution under reduced pressure, the residue was purified by silica gel column chromatography 

to give ethyl 6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-carboxylate (amount 557 mg, yield 

42%). 

 [0236] 

Step 2 

 To a mixed solution of ethyl 6-(trifluoromethyl)imidazo[1,2-a]pyridine-2-carboxylate 

(5.96 g, 23.1 mmol) in tetrahydrofuran (100 mL), ethanol (100 mL) and acetic acid (11.9 mL) 

was added 20% palladium hydroxide on carbon (2.43 g).  The mixture was stirred under 

pressurized conditions (about 3 atm) at hydrogen atmospherefor 16 hours at room temperature.  

The reaction solution was filtered through celite and the solvent was evaporated off under 

reduced pressure.  To the residue was added toluene, and the solvent was evaporated off under 

reduced pressure to give ethyl 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate (amount 6.42 g) as a crude product. 

 [0237] 

Step 3 

 To a solution of ethyl 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate (6.42 g, 24.5 mmol) in ethanol (49 mL) was added 4 mol/L aqueous solution of 

sodium hydroxide (24.5 mL, 98.0 mmol), and the mixture was stirred for 3 hours at room 

temperature.  To the reaction solution, 1 mol/L hydrochloric acid (98.0 mL, 98.0 mmol) was 

added, and then the solvent was evaporated off under reduced pressure.  To the residue was 
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added toluene, the solvent was evaporated off under reduced pressure, and the procedure was 

repeated three times to give 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid (amount 11.2 g, yield 98%) as a mixture with 4 equivalents of sodium chloride. 

 [0238] 

Step 4 

 To a suspension of 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid (a mixture with 4 equivalents of sodium chloride) (30.0 mg, 0.0641 mmol) in 

N,N-dimethylformamide (641 µL) were added HATU (29.2 mg, 0.0769 mmol), N,N-

diisopropylethylamine (55 µL, 0.32 mmol) and 6-fluorochroman-3-amine hydrochloride (14.4 

mg, 0.0705 mmol), and the mixture was stirred for 6 hours at 40°C.  To the reaction solution, 

water and ethyl acetate were added, and the mixture was partitioned. Thereafter, the organic 

layer was washed with saturated brine and dried over anhydrous magnesium sulfate.  After the 

solvent was evaporated off under reduced pressure, the residue was purified by silica gel column 

chromatography to give N-(6-fluorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide (amount 17.9 mg, yield 73%). 

 [0239] 

Reference Example 1 

Production of (R)-6-chlorochroman-3-amine hydrochloride 

 [0240] 

[Chem 68] 

 

 [0241] 

Step 1 

 To a suspension of (R)-chroman-3-amine hydrochloride (200 mg, 1.08 mmol) in 

dichloromethane (11 mL) were added N,N-diisopropylethylamine (555 µL, 3.23 mmol) and 

trifluoroacetic anhydride (180 µL, 1.29 mmol), and the mixture was stirred for 2 hours at room 

temperature.  After concentrating the reaction solution under reduced pressure, the residue was 

purified by silica gel column chromatography to give (R)-N-(chroman-3-yl)-2,2,2-

trifluoroacetamide (amount 245 mg, yield 93%). 
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 [0242] 

Step 2 

 To a solution of (R)-N-(chroman-3-yl)-2,2,2-trifluoroacetamide (4.00 g, 16.3 mmol) in 

acetonitrile (100 mL), N-chlorosuccineimide (2.60 g, 19.5 mmol) was added, and the mixture 

was stirred for 6 hours at 70°C.  To the reaction solution were added saturated aqueous solution 

of sodium hydrogen carbonate and ethyl acetate, and the mixture was partitioned.  Thereafter, 

the organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate.  

The solvent was evaporated off under reduced pressure to give (R)-N-(6-chlorochroman-3-yl)-

2,2,2-trifluoroacetamide (amount 4.60 g, yield 100%). 

 [0243] 

Step 3 

 To a solution of (R)-N-(6-chlorochroman-3-yl)-2,2,2-trifluoroacetamide (297 mg, 1.06 

mmol) in chloroform (2.7 mL), 4 mol/L aqueous solution of sodium hydroxide (2.7 mL, 10.8 

mmol) was added, and the mixture was stirred for 17 hours at room temperature. Water and 

chloroform were added to the reaction solution, and the mixture was partitioned.  The organic 

layer was dried over anhydrous sodium sulfate.  The solvent was evaporated off under reduced 

pressure and the residue was purified by silica gel column chromatography.  To a solution of the 

purified compound in ethyl acetate, 4 mol/L hydrogen chloride-ethyl acetate solution was added, 

and then precipitated solid was filtered to give (R)-6-chlorochroman-3-amine hydrochloride 

(amount 60.9 mg, yield 67%). 

 [0244] 

Example 2 

Production and isomeric separation of N-((R)-6-chlorochroman-3-yl)-6-(trifluoromethyl)-

5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxamide 

 [0245] 

[Chem 69] 
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[0246] 

Step 1 

 To a suspension of 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid (a mixture with 4 equivalents of sodium chloride) (128 mg, 0.273 mmol) 

synthesized by a method described in Step 3 in Example 1 in N,N-dimethylformamide (2.27 mL) 

were added HATU (95.0 mg, 0.250 mmol), N,N-diisopropylethylamine (195 µL, 1.14 mmol) and 

(R)-6-chlorochroman-3-amine hydrochloride (50.0 mg, 0.227 mmol) synthesized by a method 

described in Reference Example 1, and the mixture was stirred for 15 hours at room temperature.  

Water was added to the reaction solution, and the precipitated solid was collected by filtration.  

The obtained solid was purified by silica gel column chromatography to give N-((R)-6-

chlorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxamide (amount 60.9 mg, yield 67%). 

[0247] 

Step 2 

 N-((R)-6-Chlorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide (50.0 mg, 0.125 mmol) was dissolved into ethanol (20 mL), and the 

solution was subjected to HPLC fractionation (column: CHIRALPAK IB, developing solvent: 

ethanol/n-hexane=50/50, flow rate: 5.0 mL/min, room temperature)to give isomer A (amount 

16.8 mg, yield 34%) and isomer B (amount 14.3 mg, yield 29%). 

[0248] 

 The compound of Example 3 was synthesized from the compound of Example 2 (isomer 

A) under the scheme depicted in the figure below. 

 [0249] 

[Chem 70] 
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 [0250] 

 The compound of Example 4 was synthesized from the compound of Example 2 (isomer 

B) by a method similar to Example 3. 

 [0251] 

 The compound of Reference Example 2 ((R)-6-bromochroman-3-amine hydrochloride) 

was synthesized under the scheme depicted in the figure below. 

 [0252] 

[Chem 71] 

 

 [0253] 

 The compound of Example 5 was synthesized by methods similar to those described in 

Example 1 and Reference Example 2. 

 [0254] 

Reference Example 3  

Production of (R)-6-(difluoromethyl)chroman-3-amine hydrochloride 

 [0255] 

[Chem 72] 

 

 [0256] 

Step 1 

 A mixed suspension of (R)-N-(6-bromochroman-3-yl)-2,2,2-trifluoroacetamide (6.47 g, 

20.0 mmol), potassium vinyl trifluoroborate (4.01 g, 29.9 mmol), cesium carbonate (13.0 g, 39.9 



 

100 

mmol) and bis(di-tert-butyl (4-dimethylaminophenyl)phosphine)dichloropalladium (II) (707 mg, 

0.998 mmol) in 1,4-dioxane (167 mL) and water (33 mL) was stirred for 15 hours at 100°C.  To 

the reaction solution, water and ethyl acetate were added, and the mixture was partitioned.  

Thereafter, the organic layer was washed with saturated brine and dried over anhydrous sodium 

sulfate.  After the solvent was evaporated off under reduced pressure, the residue was purified 

by silica gel column chromatography to obtain (R)-2,2,2-trifluoro-N-(6-vinylchroman-3-

yl)acetamide (amount 3.03 g, yield 56%).  

[0257] 

Step 2 

 To a solution of (R)-2,2,2-trifluoro-N-(6-vinylchroman-3-yl)acetamide (3.03 g, 11.2 

mmol) in 1,4-dioxane were added water (37 mL), 2,6-lutidine (2.6 mL, 22.3 mmol), sodium 

periodate (9.56 g, 44.7 mmol) and 2.5w/v% osmium tetroxide t-butanol solution (5.7 mL, 0.56 

mmol), and the mixture was stirred for 3 hours at room temperature. Water and ethyl acetate was 

added to the reaction solution and the mixture was filtered.  After the filtrate was partitioned, 

the organic layer was washed with saturated brine and dried over anhydrous sodium sulfate.  

After the solvent was evaporated off under reduced pressure, the residue was purified by silica 

gel column chromatographyto to obtain (R)-2,2,2-trifluoro-N-(6-formylchroman-3-yl)acetamide 

(amount 2.56 g, yield 84%). 

 [0258] 

Step 3 

 To (R)-2,2,2-trifluoro-N-(6-formylchroman-3-yl)acetamide (1.45 g, 5.31 mmol), N,N-

diethylaminosulfur trifluoride (2.8 mL, 21.2 mmol) was added, and the mixture was stirred for 5 

days at room temperature.  The reaction solution was diluted with dichloromethane, added 

dropwise to a mixed liquid of chloroform and water, and then the mixture was partitioned.  The 

organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated off 

under reduced pressure.  The residue was purified by silica gel column chromatography to give 

(R)-N-(6-(difluoromethyl)chroman-3-yl)-2,2,2-trifluoroacetamide (amount 1.11 g, yield 71%). 

 [0259] 

Step 4 

 (R)-6-(Difluoromethyl)chroman-3-amine hydrochloride was obtained by a method 

similar to Step 3 in Reference Example 1, using (R)-N-(6-(difluoromethyl)chroman-3-yl)-2,2,2-

trifluoroacetamide instead of (R)-N-(6-chlorochroman-3-yl)-2,2,2-trifluoroacetamide 

 [0260] 

 The compound of Example 6 was synthesized by methods similar to those described in 
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Example 1 and Reference Example 3. 

 [0261] 

 The compounds of Example 7 were obtained by separating the compound of Example 6. 

 [0262] 

The compound of Reference Example 4 (5-chlorochroman-3-amine hydrochloride) was 

synthesized under the scheme depicted in the figure below. 

 [0263] 

[Chem 73] 

 

 [0264] 

The compound of Example 8 was synthesized by methods similar to those described in 

Example 1 and Reference Example 4. 

 [0265] 

The compounds of Example 9 (isomer A and isomer B) were synthesized by a method 

similar to Example 1. 

 [0266] 

The compound of Example 10 was synthesized from the compound of Example 9 under 

the scheme depicted in the figure below. 

 [0267] 

[Chem 74] 

 

 [0268] 



F3C 

Br 
KOH, Pd2(dba)3, tBuXPhos 
I A-Dioxane, H2O 

Step 1 

OH 

F3C 

u
H 

 

H2, PE1(01-1)2 	 1 NaOH, CHCi3, H2O 
EtOH 	F  F,IC,

r 
 N4, 	 2) HCI, Act]Et 

Step 1 HCI Step 2 

Mel, Cs2CO3  
DMF 

Step 2 

OMe 
Mel, Cs2CO3  
DMF 

Step 2 

HN 

\ 

Br 
KOH, Pd2(dba)3, tBuXPhos 
1,4-Dipxane, H2O 

Step 1 
N HN 

F3C---N."---- INS'/ 
	

0 

OH 

H2, Pd(OH)2  
EtOH 	F3C1N,, 

8 

1) NaOH, CHCI3, H2O 
2) HCI, AcOEt 	H2N„  

Step 2 

F3C 

O 	 Step 1 

OMe 
Mel, Cs2CO3  
DMF 

Step 2 

HN 

\ 

Br 
KOH, Pd2(dba)3, tBuXPhos 
1,4-Dipxane, H2O 

Step 1 
N HN 

F3C---N."---- INS'/ 
	

0 

OH 

H2, Pd(OH)2  
EtOH 	F3C1N,, 

8 

1) NaOH, CHCI3, H2O 
2) HCI, AcOEt 	H2N„  

Step 2 

F3C 

O 	 Step 1 

 

102 

 The compound of Reference Example 5 ((R)-6-ethylchroman-3-amine hydrochloride) 

was synthesized under the scheme depicted in the figure below. 

 [0269] 

[Chem 75] 

 

 [0270] 

 The compound of Example 11 was synthesized by methods similar to those described in 

Example 1 and Reference Example 5. 

 [0271] 

 The compound of Example 12 was synthesized by a method similar to Example 1. 

 [0272] 

 The compound of Example 13 was synthesized from the compound of Example 12 

under the scheme depicted in the figure below. 

 [0273] 

[Chem 76] 

 

 [0274] 

 The compound of Reference Example 7 (shown in the figure below.) was synthesized 

by a method similar to Example 1, using (R)-chroman-3-amine hydrochloride instead of 6-

fluorochroman-3-amine hydrochloride in Step 4 

 [0275] 

[Chem 77] 
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 [0276] 

Example 14 

Production of N-((R)-chroman-3-yl)-3-iodo-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide 

 [0277] 

[Chem 78] 

 

 [0278] 

 To a solution of N-((R)-chroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide synthesized by the method described in 

Reference Example 7 (79.7 mg, 0.218 mmol) in N,N-dimethylformamide (2.2 mL), N-

iodosuccineimide (73.6 mg, 0.327 mmol) was added, and the mixture was stirred for 14 hours at 

80°C.  In addition, N-iodosuccineimide (73.6 mg, 0.327 mmol) was added, and the mixture was 

stirred for 8 hours at 100°C. Water and ethyl acetate were added to the reaction solution, and 

the mixture was partitioned. After the organic layer was washed with saturated brine, dried over 

anhydrous sodium sulfate and the solvent was evaporated off under reduced pressure.  The 

residue was purified by silica gel column chromatography to give N-((R)-chroman-3-yl)-3-iodo-

6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxamide (amount 97.5 mg, 

yield 91%). 

 [0279] 

 The compound of Example 15 was synthesized from the compound of Example 14 

under the scheme depicted in the figure below. 

[Chem 79] 

 

 [0280] 
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 The compound of Example 16 was synthesized from the compound of Reference 

Example 9 under the scheme depicted in the figure below. 

 [0281] 

[Chem 80] 

 

 [0282] 

Example 17 

Production of (R)-N-(6-chlorochroman-3-yl)-3-(6-methoxypyridin-2-yl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide 

 [0283] 

[Chem 81] 

 

 [0284] 

Step 1 

 Ethyl 3-iodo-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate was obtained by a 
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method similar to Example 14, using ethyl 5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate instead of N-((R)-chroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide. 

 [0285] 

Step 2 

 Ethyl 3-(6-methoxypyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate was obtained by a method similar to Example 15, using ethyl 3-iodo-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxylate instead of N-((R)-chroman-3-yl)-3-iodo-6-

(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxamide. 

 [0286] 

Step 3 

 3-(6-Methoxypyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid 

was obtained as a mixture with 4 equivalents of sodium chloride by a method similar to Step 3 in 

Example 1, using ethyl 3-(6-methoxypyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate instead of ethyl 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylate. 

 [0287] 

Step 4 

 (R)-N-(6-Chlorochroman-3-yl)-3-(6-methoxypyridin-2-yl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide was obtained by a method similar to Step 4 in 

Example 1, using 3-(6-methoxypyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid instead of 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid, and using (R)-6-chlorochroman-3-amine hydrochloride synthesized by a method 

described in Reference Example 1 instead of 6-fluorochroman-3-amine hydrochloride. 

 [0288]  

Example 18 

Production of (R)-N-(6-chlorochroman-3-yl)-3-(pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide  

 [0289] 

[Chem 82] 
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 [0290] 

Step 1 

 Ethyl 3-(6-chloropyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate 

was obtained by a method similar to Step 2 in Example 17, using 6-(chloropyridin-2-yl)boronic 

acid instead of 6-methoxypyridine-2- boronic acid. 

 [0291] 

Step 2 

 To a solution of ethyl 3-(6-chloropyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxylate (1.05 g, 3.43 mmol) in tetrahydrofuran (10 mL) were added ethanol (10 

mL), acetic acid (1.8 mL) and 20% palladium hydroxide on carbon (0.72 g), and the mixture was 

stirred for 2 hours in hydrogen atmosphere (under balloon pressure) at 50°C.  The reaction 

solution was filtered through Celite, and then the solvent was evaporated off under reduced 

pressure.  The residue was purified by silica gel column chromatography to give ethyl 3-

(pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate (amount 900 g, yield 

97%). 

 [0292] 

Step 3 

 3-(Pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid was 

obtained as a mixture with 4 equivalents of sodium chloride by a method similar to Step 3 in 

Example 1, using ethyl 3-(pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate 

instead of ethyl 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate.  
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H N 
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 [0293] 

Step 4 

 To suspension of 3-(pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid (4, sodium chloride mixture) (15 mg, 0.031 mmol), (R)-6-chlorochroman-3-

amine hydrochloride synthesized by a method described in Reference Example 1 (6.9 mg, 0.031 

mmol), 1-hydroxybenzotriazole (7.2 mg, 0.047 mmol) and 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (9.0 mg, 0.047 mmol) in dichloromethane (1 

mL), 4-methylmorpholine (21 µL, 0.19 mmol) was added, and the mixture was stirred for 2 

hours at room temperature.  Water and ethyl acetate was added to the reaction solution, and the 

mixture was partitioned.  After drying the organic layer with anhydrous sodium sulfate, the 

solvent was evaporated off under reduced pressure.  The residue was purified by silica gel 

column chromatography to give (R)-N-(6-chlorochroman-3-yl)-3-(pyridin-2-yl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide (amount 8.0 mg, yield 62%). 

 [0294] 

 The compound of Reference Example 8 (shown in the figure below.) was synthesized 

by a method similar to Step 2 to Step 3 in Example 17. 

 [0295] 

[Chem 83] 

  

[0296] 

 The compound of Example 19 was synthesized from the compound of Reference 

Example 8 and the compound of Reference Example 43 by a method similar to Step 4 in 

Example 18. 

 [0297] 

 The compound of Example 20 was synthesized from the compound of Reference 

Example 8 and the compound of Reference Example 44 by a method similar to Step 4 in 

Example 18. 

 [0298] 

 The compound of Example 21 was synthesized by a method similar to Example 17. 

 [0299] 

 The compound of Example 22 was synthesized by a method similar to Example 17. 
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 [0300] 

 The compound of Reference Example 9 (shown in the figure below.) was synthesized 

by a method similar to Step 4 in Example 1. 

 [0301] 

[Chem 84] 

 

 [0302] 

 The compound of Example 23 was synthesized from the compound of Reference 

Example 9 under the scheme depicted in the figure below. 

 [0303] 

[Chem 85] 

 

 [0304] 

 The compound of Example 24 was synthesized by a method similar to Example 23. 

 [0305] 

 The compound of Reference Example 10 (shown in the figure below.) was synthesized 

by a method similar to Example 23. 

 [0306] 

[Chem 86] 

 

 [0307] 

The compound of Example 25 was synthesized from the compound of Reference 

Example 10 under the scheme depicted in the figure below. 
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 [0308] 

[Chem 87] 

 

 [0309] 

 The compound of Reference Example 11 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 9. 

 [0310] 

[Chem 88] 

 

 [0311] 

 The compound of Example 26 was synthesized from the compound of Reference 

Example 11 by a method similar to Example 23. 

 [0312] 

 The compound of Reference Example 12 (shown in the figure below.) was synthesized 

by a method similar to Step 4 in Example 1. 

 [0313] 

[Chem 89] 

 

 [0314] 

 The compound of Example 27 was synthesized from the compound of Reference 

Example 12 by a method similar to Example 23. 

 [0315] 

 The compound of Reference Example 13 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 12. 

 [0316] 

[Chem 90] 
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 [0317] 

 The compound of Example 28 was synthesized from the compound of Reference 

Example 13 by a method similar to Example 23. 

 [0318] 

 The compound of Reference Example 14 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 12. 

 [0319] 

[Chem 91] 

 

 [0320] 

 The compound of Example 29 was synthesized from the compound of Reference 

Example 14 under the scheme depicted in the figure below. 

 [0321] 

[Chem 92] 

 

 [0322] 

 The compound of Example 30 was synthesized under the scheme depicted in the figure 

below. 

 [0323] 

[Chem 93] 
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 [0324] 

 The compound of Example 31 was produced under the scheme depicted in the figure 

below. 

 [0325] 

[Chem 94] 

 

 [0326] 
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 The compound of Reference Example 15 (2-(2,4-difluorophenyl)morpholine) was 

synthesized under the scheme depicted in the figure below. 

[0327] 

[Chem 95] 

 

 

 [0328] 

 The compound of Example 32 was synthesized under the scheme depicted in the figure 

below. 

 [0329] 

[Chem 96] 

 

 [0330] 

 The compound of Example 33 was synthesized under the scheme depicted in the figure 

below. 
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 [0332] 

 The compound of Example 34 was synthesized from the compound synthesized in Step 

4 in Example 33 under the scheme depicted in the figure below. 

 [0333] 

[Chem 98] 

 

 [0334] 

 The compound of Example 35 was synthesized from the compound of Reference 

Example 9 under the scheme depicted in the figure below. 

 [0335] 

[Chem 99] 
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 [0336] 

 The compound of Example 36 was synthesized under the scheme depicted in the figure 

below. 

 [0337] 

[Chem 100] 

 

 [0338] 

Example 37 

Production of N-((R)-chroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide 

 [0339] 

[Chem 101] 
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 [0340] 

Step 1 

 Ethyl 6-hydroxyimidazo[1,2-a] pyridine-2-carboxylate was obtained by a method 

similar to Step 1 in Example 1, using 6-aminopyridin-3-ol instead of 5-(trifluoromethyl)pyridin-

2-amine. 

 [0341] 

Step 2 

 To ice cold solution of ethyl 6-hydroxyimidazo[1,2-a]pyridine-2-carboxylate (1.38 g, 

6.69 mmol) in N,N-dimethylformamide (34 mL), sodium hydride (60% in oil) (535 mg, 13.4 

mmol) was added. After stirring for 5 minutes, 2,2,2-trifluoroethyl trifluoromethanesulphonate 

(1.93 mL, 13.4 mmol) was added, and the mixture was stirred for 1 hour at 80°C. Water and 

ethyl acetate were added to the reaction solution, and then the mixture was partitioned. The 

organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The 

solvent was evaporated off under reduced pressure.  The residue was purified by silica gel 

column chromatography to give ethyl 6-(2,2,2-trifluoroethoxy)imidazo[1,2-a]pyridine-2-

carboxylate (amount 1.55 g, yield 80%). 

 [0342] 

Step 3 

 Ethyl 6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate 

was obtained by a method similar to Step 2 in Example 1, using ethyl 6-(2,2,2-

trifluoroethoxy)imidazo[1,2-a]pyridine-2-carboxylate instead of ethyl 6-

(trifluoromethyl)imidazo[1,2-a]pyridine-2-carboxylate. 

 [0343] 
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Step 4 

 6-(2,2,2-Trifluoroethoxy)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid 

was obtained by a method similar to Step 3 in Example 1, using ethyl 6-(2,2,2-trifluoroethoxy)-

5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate instead of ethyl 6-(trifluoromethyl)-

5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate. 

 [0344] 

Step 5 

 N-((R)-Chroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide was obtained by a method similar to Step 4 in Example 1, using 6-

(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid instead of 6-

(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylic acid, and, using (R)-

chroman-3-amine hydrochloride instead of 6-fluorochroman-3-amine hydrochloride. 

 [0345] 

 The compound of Example 38 was synthesized from the compound synthesized in Step 

4 in Example 37 and the compound of Reference Example 1 by a method similar to Step 4 in 

Example 1. 

 [0346] 

 The compounds of Example 39 were obtained by separating the compound of Example 

38. 

 [0347] 

 The compound of Example 40 was synthesized from the compound synthesized in Step 

4 in Example 37 and the compound of Reference Example 3 by a method similar to Step 4 in 

Example 1. 

 [0348] 

 The compound of Example 41 was synthesized under the scheme depicted in the figure 

below. 

 [0349] 

[Chem 102] 
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 [0350] 

 The compound of Reference Example 16 (shown in the figure below.) was synthesized 

by a method similar to Step 1 in Example 1. 

 [0351] 

[Chem 103] 

 

 [0352] 

 The compound of Reference Example 17 (shown in the figure below.) was synthesized 

from the compound of Reference Example 16 by a method similar to Step 1 to Step 2 in 

Example 41. 

 [0353] 

[Chem 104] 

 

 [0354] 

 The compound of Example 42 was synthesized under the scheme depicted in the figure 

below. 

 [0355] 

[Chem 105] 
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 [0356] 

 The compound of Example 43 was synthesized under the scheme depicted in the figure 

below. 

 [0357] 

[Chem 106] 

 

 [0358] 

 The compound of Example 44 was synthesized by a method similar to Example 43. 

 [0359] 

 The compound of Example 45 was synthesized from the compound of Example 44 

under the scheme depicted in the figure below. 

 [0360] 

[Chem 107] 
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 [0361] 

 The compound of Example 46 was synthesized by a method similar to Example 43. 

 [0362] 

 The compound of Example 47 was synthesized from the compound of Example 46 by a 

method similar to Example 45. 

 [0363] 

 The compound of Example 48 was synthesized by a method similar to Example 43. 

 [0364] 

 The compound of Example 49 was synthesized under the scheme depicted in the figure 

below. 

 [0365] 

[Chem 108] 

 

 [0366] 

 The compound of Example 50 was synthesized from the compound of Example 49 by a 

method similar to Example 45. 

 [0367] 

 The compound of Example 51 was synthesized by a method similar to Example 49. 

 [0368] 

 The compound of Example 52 was synthesized from the compound of Example 51 by a 

method similar to Example 45. 

 [0369] 

 The compound of Example 53 was synthesized by a method similar to Example 49. 
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 [0370] 

 The compound of Example 54 was synthesized from the compound of Example 53 by a 

method similar to Example 45. 

 [0371] 

 The compound of Example 55 was synthesized by a method similar to Example 49. 

 [0372] 

 The compound of Example 56 was synthesized under the scheme depicted in the figure 

below. 

 [0373] 

[Chem 109] 

 

 [0374] 

 The compound of Example 57 was synthesized from the compound of Example 56 by a 

method similar to Example 45. 

 [0375] 

 The compound of Reference Example 18 (shown in the figure below.) was synthesized 

by a method similar to Example 56. 

 [0376] 

[Chem 110] 

 

 [0377] 

 The compound of Example 58 was synthesized from the compound of Reference 

Example 18 by a method similar to Example 45. 
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 [0378] 

 The compound of Example 59 was synthesized under the scheme depicted in the figure 

below. 

 [0379] 

[Chem 111] 

 

 [0380] 

 The compound of Reference Example 19 was synthesized from the compound 

synthesized in Step 1 in Example 56 under the scheme depicted in the figure below. 

 [0381] 

[Chem 112] 

 

 [0382] 

 The compound of Example 60 was synthesized from the compound of Reference 

Example 19 by a method similar to Step 4 in Example 59. 

 [0383] 

 The compound of Reference Example 20 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 15. 
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 [0384] 

[Chem 113] 

 

 [0385] 

 The compound of Example 61 was synthesized from the compound of Reference 

Example 19 and the compound of Reference Example 20 by a similar method similar to Step 4 in 

Example 59. 

 [0386] 

 The compound of Reference Example 21 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 1 in Reference Example 19 by methods similar to those 

described in Example 45 and Step 2 in Reference Example 19. 

 [0387] 

[Chem 114] 

 

 [0388] 

 The compound of Reference Example 22 was synthesized under the scheme depicted in 

the figure below. 

 [0389] 

[Chem 115] 

  

[0390] 

 The compound of Example 62 was synthesized from the compound Reference Example 

21 and the compound Reference Example 22 by a method similar to Step 3 in Example 56. 

 [0391] 

 The compound of Reference Example 23 (2-(azetidin-3-yloxy)-6-

(trifluoromethyl)pyridine dihydrochloride) was synthesized under the scheme depicted in the 

figure below. 

 [0392] 
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[Chem 116] 

 

 [0393] 

 The compound of Example 63 was synthesized from the compound of Reference 

Example 21 and the compound of Reference Example 23 by a method similar to Step 3 in 

Example 56. 

 [0394] 

 The compound of Example 64 was synthesized under the scheme depicted in the figure 

below. 

 [0395] 

[Chem 117] 

 

 [0396] 

 The compound of Example 65 was synthesized by methods similar to those described in 

Example 64 and Reference Example 1. 

 [0397] 

 The compound of Example 66 was synthesized under the scheme depicted in the figure 

below. 
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 [0398] 

[Chem 118] 

 

 [0399] 

 The compound of Example 67 was synthesized from the compound synthesized in Step 

4 in Example 66 and the compound of Reference Example 43 by a method similar to Step 4 in 

Reference Example 18. 

 [0400] 

 The compound of Example 68 was synthesized by a method similar to Example 32. 

 [0401] 

 The compound of Example 69 was synthesized under the scheme depicted in the figure 

below. 

 [0402] 

[Chem 119] 
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 [0403] 

Reference Example 24 

Production of (R)-3-aminochroman-6-carbonitrile  

 [0404] 

[Chem 120] 

 

 [0405] 

Step 1 

 To a solution of (R)-2,2,2-trifluoro-N-(6-formylchroman-3-yl)acetamide (1.43 g, 5.23 

mmol) synthesized by a method described in Step 2 in Reference Example 3 in acetonitrile (52.3 

mL)  were added sodium azide (524 mg, 8.06 mmol) and trifluoromethanesulfonic acid (1.61 

mL, 18.3mmol), and the mixture was stirred for 2 hours at room temperature.  Saturated 

aqueous solution of sodium hydrogen carbonate, water and ethyl acetate were added to the 

reaction solution, and the mixture was partitioned. The organic layer was washed with saturated 

brine, and then dried over anhydrous sodium sulfate. The solvent was evaporated off under 

reduced pressure.  The residue was purified by silica gel column chromatography to give (R)-

N-(6-cyanochroman-3-yl)-2,2,2-trifluoroacetamide (amount 1.40 g, yield 99%). 

 [0406] 

Step 2 

 To a solution of (R)-N-(6-cyanochroman-3-yl)-2,2,2-trifluoroacetamide (1.40 g, 5.18 

mmol) in chloroform (13 mL), 4 mol/L aqueous solution of sodium hydroxide (13.0 mL, 51.8 

mmol) was added, and the mixture was stirred for 13 hours at room temperature. Water and 
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chloroform were added to the reaction solution, and the mixture was partitioned. The organic 

layer was washed with saturated brine, and then dried over anhydrous sodium sulfate. The 

solvent was evaporated off under reduced pressure to give (R)-3-aminochroman-6-carbonitrile 

(amount 505 mg, yield 56%). 

 [0407] 

Example 70 

Production of N-((R)-6-cyanochroman-3-yl)-5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide 

 [0408] 

[Chem 121] 

 

 [0409] 

Step 1 

 To a solution of 2-fluorobenzaldehyde (2.00 g, 16.1 mmol) in chloroform (32.2 mL) 

were added 1,1,3,3-tetramethylguanzine (3.03 mL, 24.2 mmol) and diethylphosphonoethyl 

acetate (3.52 mL, 17.7 mmol), and the mixture was stirred for 4 hours at 50°C.  After 

evaporating off the solvent under reduced pressure, the residue was purified by silica gel column 

chromatography to give ethyl 3-(2-fluorophenyl)acrylate (amount 2.98 g, yield 95%). 

 [0410] 

Step 2 
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 To a solution of ethyl 3-(2-fluorophenyl)acrylate (2.98 g, 15.3 mmol) in ethanol (76.7 

mL), 20% palladium hydroxide on carbon (539 mg) was added, and the mixture was stirred 

under pressurized conditions (about 3 atm) in hydrogen atmosphere for 3 hours at 50°C.  After 

the reaction solution was filtered through celite, the solvent was evaporated off under reduced 

pressure to give ethyl 3-(2-fluorophenyl)propanoate (amount 2.79 g, yield 93%). 

 [0411] 

Step 3 

 To a solution of ethyl 3-(2-fluorophenyl)propanoate (2.79 g, 14.2 mmol) in 

tetrahydrofuran (71.1 mL), lithium borohydride (774 mg, 35.5 mmol) was added, and the 

mixture was stirred for 5 hours at room temperature. Water and ethyl acetate were added to the 

reaction solution, and the mixture was partitioned.  The organic layer was washed with 

saturated brine, and then dried over anhydrous sodium sulfate.  The solvent was evaporated off 

under reduced pressure.  The residue was purified by silica gel column chromatography to give 

3-(2-fluorophenyl)propan-1-ol (amount 2.17 g, yield 99%). 

 [0412] 

Step 4 

 To a solution of cyanuric chloride (2.86 g, 15.5 mL) in N,N-dimethylformamide (3.3 

mL) was added a solution of 3-(2-fluorophenyl)propan-1-ol (2.17 g, 14.1 mmol) in 

dichloromethane (70.4 mL), and the mixture was stirred for 13 hours at room temperature.  

Water and chloroform were added to the reaction solution, and the mixture was partitioned.  

After drying the organic layer with anhydrous sodium sulfate, the solvent was evaporated off 

under reduced pressure.  The residue was purified by silica gel column chromatography to give 

1-(3-chloropropyl)-2-fluorobenzene (amount 2.00 g, yield 82%). 

 [0413] 

Step 5 

 To a solution of 1-(3-chloropropyl)-2-fluorobenzene (2.00 g, 11.6 mmol) in carbon 

tetrachloride (39 mL) were added N-bromosuccineimide (2.27 g, 12.7 mmol) and 2,2’-

azobis(isobutyropionitrile) (168 µL, 1.16 mmol), and the mixture was stirred for 2 hours at 90°C.  

Water and chloroform were added to the reaction solution, and the mixture was partitioned.  

After drying the organic layer with anhydrous sodium sulfate, the solvent was evaporated off 

under reduced pressure.  The residue was purified by silica gel column chromatography to give 

1-(1-bromo-3-chloropropyl)-2-fluorobenzene (amount 2.36 g, yield 81%). 

 [0414] 

Step 6 
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To a solution of 1-(1-bromo-3-chloropropyl)-2-fluorobenzene (2.36 g, 9.38 mmol) in 

acetonitrile (31.3 mL) were added ethyl 5-hydroxy-1H-pyrazole-3-carboxylate (1.47 g, 9.38 

mmol) and potassium carbonate (3.89 g, 28.1 mmol), and the mixture was stirred for 15 hours at 

100°C.  After concentrating the reaction solution under reduced pressure, the residue was 

purified by silica gel column chromatography to give ethyl 5-(2-fluorophenyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylate (amount 2.30 g, yield 84%). 

 [0415] 

Step 7 

 To a solution of ethyl 5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-

2-carboxylate (2.30 g, 7.92 mmol) in ethanol (15.8 mL) was added 4 mol/L aqueous solution of 

sodium hydroxide (7.92 mL, 31.7 mmol), and the mixture was stirred for 24 hours at room 

temperature.  To the reaction solution, 2 mol/L hydrochloric acid was added, and then  the 

solvent was evaporated off under reduced pressure. Water and ethyl acetate were added to the 

residue, and the mixture was partitioned.  The organic layer was washed with saturated brine, 

and then dried over anhydrous sodium sulfate, and the solvent was evaporated off under reduced 

pressure to give 5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic 

acid (amount 1.80 g, yield 87%) as a mixture with 4 equivalents of sodium chloride. 

 [0416] 

Step 8 

 To a suspension of 5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylic acid (a mixture with 4 equivalents of sodium chloride) (36.1 mg, 0.138 mmol) in 

dichloromethane (1.2 mL) were added HATU (48.0 mg, 0.126 mmol), N,N-

diisopropylethylamine (99 µL, 0.57 mmol) and (R)-3-aminochroman-6-carbonitrile (20.0 mg, 

0.115 mmol), and the mixture was stirred for 2 hours at room temperature.  The reaction 

solution was purified by silica gel column chromatography to give N-((R)-6-cyanochroman-3-

yl)-5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (amount 

47.9 mg, yield 100%). 

 [0417] 

The compound of Example 71 was synthesized by methods similar to those described in 

Example 70 and Reference Example 2. 

 [0418] 

 The compound of Example 72 was synthesized by a method similar to Example 70. 

 [0419] 

 The compound of Example 73 was synthesized by a method similar to Example 70. 
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 [0420] 

 The compounds of Example 74 were obtained by separating the compound of Example 

73. 

 [0421] 

 The compound of Example 75 was synthesized by a method similar to Example 70. 

 [0422] 

 The compound of Example 76 was synthesized by methods similar to those described in 

Example 70 and Reference Example 5. 

 [0423] 

 The compound of Example 77 was synthesized by a method similar to those described 

in Step 6 to Step 8 in Example 70 and Reference Example 4. 

 [0424] 

 The compound of Reference Example 25 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 4. 

 [0425] 

[Chem 122] 

 

 [0426] 

 The compound of Example 78 was synthesized by methods similar to those described in 

Example 77 and Reference Example 25. 

 [0427] 

 The compound of Example 79 was synthesized by a method similar to Example 77. 

 [0428] 

 The compound of Reference Example 27 was synthesized under the scheme depicted in 

the figure below. 

 [0429] 

[Chem 123] 

 

 [0430] 
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 The compound of Example 80 was synthesized by methods similar to those described in 

Example 70 and Reference Example 27. 

 [0431] 

Reference Example 28 

Production of (R)-6-(pyridin-2-yl)chroman-3-amine dihydrochloride  

 [0432] 

[Chem 124] 

 

 [0433] 

Step 1 

 To a solution of (R)-N-(6-bromochroman-3-yl)-2,2,2,-trifluoroacetamide (500 mg, 1.54 

mmol) synthesized by a method described in Step 1 in Reference Example 2 in 1,4-dioxane (10 

mL) were added bis(pinacolato)diboron (800 mg, 3.15 mmol), potassium acetate (300 mg, 7.87 

mmol) and [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium (II) (100 mg, 0.14 mmol).  

The mixture was stirred for 15 hours at 90°C. Water and ethyl acetate were added to the reaction 

solution, and the mixture was partitioned.  After drying the organic layer with anhydrous 

sodium sulfate, the solvent was evaporated off under reduced pressure.  The residue was 

purified by silica gel column chromatography to give (R)-2,2,2-trifluoro-N-(6-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)chroman-3-yl)acetamide (amount 570 mg, yield 100%). 

 [0434] 

Step 2 

 A mixture suspension of (R)-2,2,2-trifluoro-N-(6-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)chroman-3-yl)acetamide (200 mg, 0.539 mmol), 2-bromopyridine (130 mg, 

0.823 mmol), cesium carbonate (350 mg, 1.07 mmol) and bis(di-tert-butyl (4-

dimethylaminophenyl)phosphine)dichloropalladium (II) (38.0 mg, 0.0537 mmol) in 1,4-dioxane 

(2.5 mL) and water (0.5 mL) was stirred for 5 hours at 100°C.  To the reaction solution, an 

aqueous solution of saturated ammonium chloride and ethyl acetate were added, and the mixture 

was partitioned.  The organic layer was washed with saturated brine, and then dried over 
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anhydrous sodium sulfate.  The solvent was evaporated off under reduced pressure.  The 

residue was purified by silica gel column chromatography to give (R)-2,2,2-trifluoro-N-(6-

(pyridin-2-yl)chroman-3-yl)acetamide (amount 82.0 mg, yield 47%). 

 [0435] 

Step 3 

 (R)-6-(Pyridin-2-yl)chroman-3-amine dihydrochloride was obtained by a method 

similar to Step 3 in Reference Example 1, using (R)-2,2,2-trifluoro-N-(6-(pyridin-2-yl)chroman-

3-yl)acetamide instead of (R)-N-(6-chlorochroman-3-yl)-2,2,2,-trifluoroacetamide. 

 [0436] 

 The compound of Example 81 was synthesized by methods similar to those described in 

Example 70 and Reference Example 28. 

 [0437] 

 The compound of e Example 82 was synthesized under the scheme depicted in the 

figure below. 

 [0438] 

[Chem 125] 

 

 [0439] 

 The compound of Example 83 was synthesized under the scheme depicted in the figure 

below. 

 [0440] 

[Chem 126] 
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 [0441] 

 The compound of Example 84 was synthesized under the scheme depicted in the figure 

below. 

 [0442] 

[Chem 127] 

 

 [0443] 

 The compound of Example 85 was synthesized under the scheme depicted in the figure 

below. 

 [0444] 

[Chem 128] 



HN -N 	°Et 

OH TBDPSCI, Imidazole 
DOM 

OTBDPS 

HO 	0 

DIAD, PPh3  
THE 

SOH Step 1 

OTB D PS 

HN-  N OH 
% 

0 
Step 2 

OH 

TBAF 
THE 0 Et 

Step 3 0  

01-1 	 CB r4, P Ph:3, DIEA 

HN-N OEt RCM 

‘‘ 	Step 4 

CI 

H2Ni,  • 
HCI 	0 

Na01-1 
HA  Et0H, Hp0 	 ‘OH 	DCTLI. DIEA  M 

CI 

• 
Step 5 	 0 	0 	Step 6 	 HMI  

HN-N 	OEt 

HO 	0 

OH TBDPSCI, Imidazole 
DCM 

OTBDPS 

OH 

DIAD, PPh3  
THE 

OTBDPS 

•-•-j  HN-N OEt 

0 
()H Step 1 Step 2 

CI 

CI 

H2N1.• 
HCI 	0 

HATU, DIEA 
OH DCM 

0 	Step 6 

NaOH 
EtOH, H2O 

Step 5 
-N 	HNI • 

OH 

HN-N 

DM-4, PPh3. DIEA 
OEt DCM 

Step 4 
0 

TBAF 
THE 

Step 3 

-N 
	

OEt 

0 

HN-N 	OEt 

HO 	0 

OH TBDPSCI, Imidazole 
DCM 

OTBDPS 

OH 

DIAD, PPh3  
THE 

OTBDPS 

•-•-j  HN-N OEt 

0 
()H Step 1 Step 2 

CI 

CI 

H2N1.• 
HCI 	0 

HATU, DIEA 
OH DCM 

0 	Step 6 

NaOH 
EtOH, H2O 

Step 5 
-N 	HNI • 

OH 

HN-N 

DM-4, PPh3. DIEA 
OEt DCM 

Step 4 
0 

TBAF 
THE 

Step 3 

-N 
	

OEt 

0 

 

133 

 

 [0445] 

 The compound of Example 86 was synthesized by a method similar to Example 85. 

 [0446] 

 The compound of Example 87 was synthesized by a method similar to Example 85. 

 [0447] 

 The compound of Example 88 was synthesized by methods similar to those described in 

Example 85 and Reference Example 2. 

 [0448] 

 The compound of Example 89 was synthesized by methods similar to those described in 

Example 85 and Reference Example 2. 

 [0449] 

The compound of Example 90 was synthesized by a method similar to Example 85. 

  [0450] 

 The compound of Example 91 was synthesized by methods similar to those described in 

Example 85 and Reference Example 24. 

 [0451] 

 The compounds of Example 92 were obtained by separating the compound of Example 

91. 

 [0452] 

 The compound of Reference Example 29 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 27. 
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 [0453] 

[Chem 129] 

 

 [0454] 

 The compound of Example 93 was synthesized by methods similar to those described in 

Example 85 and Reference Example 29. 

 [0455] 

 The compound of Example 94 was synthesized by methods similar to those described in 

Example 85 and Reference Example 24. 

 [0456] 

 The compounds of Example 95 were obtained by separating the compound of Example 

94. 

 [0457] 

 The compound of Reference Example 30 (4-cyclopropylbutan-1,3-diol) was synthesized 

under the scheme depicted in the figure below. 

 [0458] 

[Chem 130] 

 

 [0459] 

 The compound of Example 96 was synthesized by methods similar to those described in 

Reference Example 30, Example 85 and Reference Example 24. 

 [0460] 

 The compounds of Example 97 were obtained by separating the compound of Example 

96. 

 [0461] 

Reference Example 31 

Production of ethyl 5-((bezyloxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylate 
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 [0462] 

[Chem 131] 

 

 [0463] 

  Ethyl 5-((bezyloxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate 

was obtained by a method similar to Step 1 to Step 4 in Example 85, using 4-(bezyloxy)butan-

1,3-diol instead of butan-1,3-diol in Step 1. 

 [0464] 

 The compound of Example 98 was synthesized from the compound of Reference 

Example 31 by methods similar to Step 5 and Step 6 in Example 85. 

 [0465] 

 The compound of Example 99 was synthesized by methods similar to Reference 

Example 31, Step 5 and Step 6 in Example 85 and Example 24. 

 [0466] 

Example 100 

Production of N-((R)-6-cyanochroman-3-yl)-5-(propoxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide  

 [0467] 

[Chem 132] 

 

 [0468] 

Step 1 

 To a solution of ethyl 5-((bezyloxy)methyl-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxylate (12.4 g, 18.4 mmol) synthesized by a method described in 

Reference Example 31 in ethanol (61 mL), 20% palladium hydroxide on carbon (2.59 mg) was 

added. The mixture was stirred for 23 hours at 40°C under pressurized conditions (about 3 atm) 
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in hydrogen atmosphere.  After the reaction solution was filtered through celite, the solvent was 

evaporated off under reduced pressure.  The residue was purified by silica gel column 

chromatography to give ethyl 5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-

2-carboxylate (amount 2.47 g, yield 59%). 

 [0469] 

Step 2 

 To a solution of ethyl 5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-

2-carboxylate (1.97 g, 8.71 mmol) in ethanol (44 mL), 4 mol/L aqueous solution of sodium 

hydroxide (8.7 mL, 35 mmol) was added, and the mixture was stirred for 15 hours at room 

temperature.  To the reaction solution, 2 mol/L hydrochloric acid was added,  and then the 

solvent was evaporated off under reduced pressure to give 5-(hydroxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid (amount 3.68 g, yield 98%) as a mixture with 4 

equivalents of sodium chloride. 

 [0470] 

Step 3 

 To a suspension of 5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylic acid (a mixture with 4 equivalents of sodium chloride) (450 mg, 1.04 mmol), (R)-3-

aminochroman-6-carbonitrile (200 mg, 1.15 mmol) synthesized by a method described in 

Reference Example 24, 1-hydroxybenzotriazole (169 mg, 1.25 mmol) and 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (240 mg, 1.25 mmol) in dichloromethane (10 

mL), 4-methylmorpholine (573 µL, 5.21 mmol) was added, and the mixture was stirred for 24 

hours at room temperature. To the reaction solution, 1 mol/L hydrochloric acid and chloroform 

was added, and the mixture was partitioned. After drying the organic layer with anhydrous 

sodium sulfate, the solvent was evaporated off under reduced pressure. The residue was purified 

by silica gel column chromatography to give N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (amount 300 mg, yield 81%). 

 [0471] 

Step 4 

 To a solution of N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (330 mg, 0.931 mmol) in N,N-dimethylformamide 

(8.8 mL) was added sodium hydride (60% in oil) and 1-iodopropane (136 µL, 1.39 mmol).  The 

mixture was stirred for 13 hours at 90°C. Water and ethyl acetate were added to the reaction 

solution, and the mixture was partitioned. After drying the organic layer with anhydrous sodium 

sulfate, the solvent was evaporated off under reduced pressure. The residue was purified by silica 
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gel column chromatography to give N-((R)-6-cyanochroman-3-yl)-5-(propoxymethyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (amount 73.3 mg, yield 20%). 

 [0472] 

Example 101 

Isomeric separation of N-((R)-6-cyanochroman-3-yl)-5-(propoxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide 

 [0473] 

[Chem 133] 

 

 [0474] 

 N-((R)-6-Cyanochroman-3-yl)-5-(propoxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide (150 mg, 0.378 mmol) synthesized by a method described in 

Example 100 was dissolved in ethanol (15 mL), and the solution was subjected to HPLC 

fractionation (column: CHIRALPAK IB, developing solvent: ethanol, flow rate: 8.0 mL/min, 

room temperature) to give isomer A (amount 59.9 mg, yield 40%) and isomer B (amount 61.4 

mg, yield 41%). 

 [0475] 

Example 102 

Production of N-((R)-6-cyanochroman-3-yl)-5-((cyclopropylmethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0476] 

[Chem 134] 

 

 [0477] 

 To a solution of N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (397 mg, 1.12 mmol) synthesized by a method 

described in Step 3 in Example 100 in N,N-dimethylformamide (11.2 mL), sodium hydride (60% 

in oil) (179 mg, 4.48 mmol) was added. The mixture was stirred for 10 minutes at room 
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temperature. In addition, (bromomethyl)cyclopropane (215 µL, 2.24 mmol) was added, and the 

mixture was stirred for 16 hours at 90°C. Water and ethyl acetate were added to the reaction 

solution, and the mixture was partitioned. After drying the organic layer with anhydrous sodium 

sulfate, the solvent was evaporated off under reduced pressure. The residue was purified by silica 

gel column chromatography to give N-((R)-6-cyanochroman-3-yl)-5-

((cyclopropylmethoxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide 

(amount 136 mg, yield 30%).  

[0478] 

Example 103 

Isomeric separation of N-((R)-6-cyanochroman-3-yl)-5-((cyclopropylmethoxy)methyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide 

 [0479] 

[Chem 135] 

 

 [0480] 

 N-((R)-6-Cyanochroman-3-yl)-5-((cyclopropylmethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (134 mg, 0.328 mmol) synthesized by a method 

described in Example 102 was dissolved in ethanol (13 mL), and the solution was subjected to 

HPLC fractionation (column: CHIRALPAK IB, developing solvent: ethanol, flow rate: 8.0 

mL/min, room temperature) to give isomer A (amount 49.3 mg, yield 37%) and isomer B 

(amount 48.9 mg, yield 37%). 

 [0481] 

 The compound of Example 104 was synthesized by a method similar to Example 100. 

 [0482] 

 The compound of Example 105 was synthesized by methods similar to those described 

in Example 100 and Reference Example 1. 

 [0483] 

 The compound of Example 106 was synthesized by methods similar to those described 

in Example 100 and Reference Example 1. 

 [0484] 
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 The compound of Reference Example 32 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 27. 

 [0485] 

[Chem 136] 

 

 [0486] 

 The compound of Example 107 was synthesized by methods similar to those described 

in Example 100 and Reference Example 32. 

 [0487] 

 The compound of Reference Example 33 (shown in the figure below.) was synthesized 

by a method similar to Example 100. 

 [0488] 

[Chem 137] 

 

 [0489] 

 The compound of Example 108 was synthesized from the compound of Reference 

Example 33 and the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [0490] 

 The compounds of Example 109 were obtained by separating the compound of Example 

108. 

 [0491] 

 The compound of Example 110 was synthesized from the compound of Reference 

Example 33 and the compound of Reference Example 28 by a method similar to Step 3 in 

Example 100. 

 [0492] 

 The compounds of Example 111 were obtained by separating the compound of Example 

110. 

 [0493] 

 The compound of Reference Example 34 (4-((1-methylcyclopropyl)methoxy)butan-1,3-

diol) was synthesized under the scheme depicted in the figure below. 
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 [0494] 

[Chem 138] 

 

 [0495] 

 The compound of Example 112 was synthesized by methods similar to those described 

in Reference Example 34, Example 85 and Reference Example 24. 

 [0496] 

 The compounds of Example 113 were obtained by separating the compound of Example 

112. 

 [0497] 

Example 114 

Production of N-((R)-6-cyanochroman-3-yl)-5-((2,2,2-trifluoroethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0498] 

[Chem 139] 

 

 [0499] 

 To a solution of N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (20.0 mg, 0.0564 mmol) synthesized by a method 

described in Step 3 in Example 100 in toluene (1.1 mL) were added tributylphosphine (28.2 µL, 

0.113 mmol), 2,2,2-trifluoroethanol (40.6 µL, 0.564 mmol) and 1,1’-(azodicarbonyl)dipiperizine 

(28.5 mg, 0.113 mmol). The mixture was stirred for 15 hours at 80°C. The reaction solution 

was purified by silica gel column chromatography to give N-((R)-6-cyanochroman-3-yl)-5-

((2,2,2-trifluoroethoxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide. 
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 [0500] 

Example 115 

Isomeric separation of N-((R)-6-cyanochroman-3-yl)-5-((2,2,2-trifluoroethoxy)methyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0501] 

[Chem 140] 

 

 [0502] 

 N-((R)-6-Cyanochroman-3-yl)-5-((2,2,2-trifluoroethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (178 mg, 0.408 mmol) synthesized by a method 

described in Example 114 was dissolved in ethanol (18 mL), and the solution was subjected to 

HPLC fractionation (column: CHIRALPAK IB, developing solvent: ethanol, flow rate: 8.0 

mL/min, room temperature) to give isomer A (amount 74.7 mg, yield 42%) and isomer B 

(amount 70.5 mg, yield 40%). 

 [0503] 

 The compound of Example 116 was synthesized by a method similar to Example 114. 

 [0504] 

 The compound of Example 117 was synthesized under the scheme depicted in the figure 

below. 

 [0505] 

[Chem 141] 
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 [0506] 

 The compound of Example 118 was synthesized from the compound synthesized in Step 

3 in Example 100 by a method similar to Step 2 in Example 117. 

 [0507] 

 The compound of Example 119 was synthesized under the scheme depicted in the figure 

below. 

 [0508] 

[Chem 142] 

 

 [0509] 

 The compound of Example 120 was synthesized from the compound synthesized in 

Step 1 in Example 117 by a method similar to Example 119. 

 [0510] 

 The compound of Example 121 was synthesized under the scheme depicted in the figure 

below. 

 [0511] 

[Chem 143] 

 

 [0512] 

 The compound of Example 122 was synthesized under the scheme depicted in the figure 

below. 

 [0513] 

[Chem 144] 
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 [0514] 

 The compound of Reference Example 35 was synthesized from the compound of 

synthesized in Step 1 in Example 122 under the scheme depicted in the figure below. 

 [0515] 

[Chem 145] 

 

 [0516] 

 The compound of Example 123 was synthesized from the compound of Reference 

Example 35 and the compound of Reference Example 28 by methods similar to Step 3 and Step 

4 in Example 122. 

 [0517] 

 The compounds of Example 124 were obtained by separating the compound of Example 

123. 

 [0518] 

 The compound of Example 125 was synthesized from the compound of Reference 

Example 35 and the compound of Reference Example 32 by methods similar to Step 3 and Step 

4 in Example 122. 

 [0519] 

Reference Example 36 

Ethyl 5-((2,2,2-trifluoroethoxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylate 

 [0520] 

[Chem 146] 
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 [0521] 

 Ethyl 5-((2,2,2-trifluoroethoxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylate was obtained by a method similar to Example 114, using ethyl 5-(hydroxymethyl)-

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate synthesized by a method described in 

Step 1 in Example 100 instead of N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide. 

 [0522] 

 The compound of Example 126 was synthesized from the compound of Reference 

Example 36 and Reference Example 48 by methods similar to Step 2 and Step 3 in Example 100. 

 [0523] 

 The compounds of Example 127 were obtained by separating the compound of Example 

126. 

 [0524] 

Example 128 

Production of 5-((2,2,2-trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-

trifluoroethoxy)methyl)chroman-3-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxamide  

 [0525] 

[Chem 147] 

 

 [0526] 

 5-((2,2,2-Trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-

yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide was obtained by a method 

similar to Step 3 and Step 4 in Example 1, using ethyl 5-((2,2,2-trifluoroethoxy)methyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate synthesized by a method described in 

Reference Example 36 instead of ethyl 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxylate in Step 3, and using (R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-

amine hydrochloride synthesized by a method described in Reference Example 44 instead of 6-

fluorochroman-3-amine hydrochloride in Step 4.  
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 [0527] 

Example 129 

Isomeric separation of 5-((2,2,2-trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-

trifluoroethoxy)methyl)chroman-3-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxamide 

 [0528] 

[Chem 148] 

 

 

 [0529] 

 5-((2,2,2-Trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-

yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide synthesized by a method 

described in Example 128 was dissolved in ethanol, and the solution was subjected to HPLC 

fractionation (column: CHIRALPAK IC, developing solvent: ethanol/n-hexane=50/50, flow rate: 

8.0 mL/min, room temperature) to give isomer A (amount 3.7 mg) and isomer B (amount 3.6 

mg). 

 [0530] 

 The compound of Example 130 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 28 by methods similar to Step 2 and Step 

3 in Example 100. 

 [0531] 

 The compounds of Example 131 were obtained by separating the compound of Example 

130. 

 [0532] 

 The compound of Example 132 was synthesized from the compound of Reference 

Example 36 and Reference Example 32 by methods similar to Step 3 and Step 4 in Example 122. 

 [0533] 

 The compound of Reference Example 37 (5-((trifluoromethoxy)methyl)-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid) was synthesized under the scheme depicted 

in the figure below. 

 [0534] 
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 [0535] 

Example 133 

Production of N-((R)-6-cyanochroman-3-yl)-5-((trifluoromethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0536] 

[Chem 150] 

 

 [0537] 

 To a suspension of 5-((trifluoromethoxy)methyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxylic acid (a mixture with 4 equivalents of sodium chloride) (267 mg, 

0.534 mmol) synthesized by a method described in Reference Example 37, (R)-3-

aminochroman-6-carbonitrile (140 mg, 0.804 mmol) synthesized by a method described in 

Reference Example 24, 1-hydroxybenzotriazole (123 mg, 0.804 mmol) and 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (154 mg, 0.804 mmol) in N,N-

dimethylformamide (5 mL), 4-methylmorpholine (353 µL, 3.21 mmol) was added. The mixture 

was stirred for 15 hours at 40°C. Water and ethyl acetate were added to the reaction solution, and 

the mixture was partitioned. After drying the organic layer with anhydrous sodium sulfate, the 

solvent was evaporated off under reduced pressure. The residue was purified by silica gel 

column chromatography to give N-((R)-6-cyanochroman-3-yl)-5-((trifluoromethoxy)methyl)-

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (amount 182 mg, yield 81%). 

 [0538] 

Example 134 

Isomeric separation of N-((R)-6-cyanochroman-3-yl)-5-((trifluoromethoxy)methyl)-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0539] 

[Chem 151] 
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 [0540] 

 N-((R)-6-Cyanochroman-3-yl)-5-((trifluoromethoxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (20 mg) synthesized by a method described in 

Example 133 was dissolved in ethanol (2 mL), and the solution was subjected to HPLC 

fractionation (column: CHIRALPAK IB, developing solvent: ethanol, flow rate: 8.0 mL/min, 

room temperature) to give isomer A (amount 9.4 mg, yield 47%) and isomer B (amount 8.2 mg, 

yield 41%). 

 [0541] 

 The compound of Example 135 was synthesized from the compound of Reference 

Example 37 and the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [0542] 

 The compounds of Example 136 were obtained by separating the compound of Example 

135. 

 [0543] 

The compound of Reference Example 38 (5-((difluoromethoxy)methyl)-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid) was synthesized from the compound 

synthesized in Step 1 in Example 100 under the scheme depicted in the figure below. 

 [0544] 

[Chem 152] 

 

 [0545] 

 The compound of Example 137 was synthesized from the compound of Reference 

Example 38 and the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [0546] 
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 The compounds of Example 138 were obtained by separating the compound of Example 

137. 

 [0547] 

 The compound of Example 139 was synthesized from the compound of Reference 

Example 38 and the compound of Reference Example 44 by a method similar to Step 3 in 

Example 100. 

 [0548] 

 The compounds of Example 140 were obtained by separating the compound of Example 

139. 

 [0549] 

 The compound of Example 141 was synthesized from the compound of Reference 

Example 38 and the compound of Reference Example 45 by a method similar to Step 3 in 

Example 100. 

 [0550] 

 The compounds of Example 142 were obtained by separating the compound of Example 

141. 

 [0551] 

Reference Example 39 

Ethyl 5-(2-(bezyloxy)ethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate 

 [0552] 

[Chem 153] 

 

 [0553] 

 Ethyl 5-(2-(bezyloxy)ethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate 

was obtained by a method similar to Step 1 to Step 4 in Example 85, using 5-(bezyloxy)pentane-

1,3-diol instead of butan-1,3-diol in Step 1. 

 

 [0554] 

Reference Example 40 

5-(2-(Trifluoromethoxy)ethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid 

 [0555] 

[Chem 154] 
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 [0556] 

Step 1 

 Ethyl 5-(2-hydroxyethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate 

was obtained by a method similar to Step 1 in Example 100, using ethyl 5-(2-(bezyloxy)ethyl)-

6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate synthesized by a method described in 

Reference Example 39 instead of ethyl 5-((bezyloxy)methyl-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxylate.. 

 [0557] 

Step 2, Step 3 

 5-(2-(Trifluoromethoxy)ethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylic acid was obtained as a mixture with 2 equivalents of sodium chloride by a method 

similar to Step 1 and Step 2 in Reference Example 37, using ethyl5-(2-hydroxyethyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate instead of ethyl5-(hydroxymethyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate in Step 1. 

 [0558] 

 The compound of Example 143 was synthesized, from the compound of Reference 

Example 40 and the compound of Reference Example 24 by a method similar to Step 4 in 

Example 1. 

 [0559] 

The compounds of Example 144 were obtained by separating the compound of Example 

143. 

 [0560] 

 The compound of Reference Example 41 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 1 in Reference Example 40 by a method similar to Step 

1 to Step 2 in Reference Example 38. 

 [0561] 

[Chem 155] 



F FAN -N, OH 

F -1"-0---- 	
_ j___--,z) 	‘ 

0 	0 

 

150 

 

 [0562] 

 The compound of Example 145 was synthesized from the compound of Reference 

Example 41 and the compound of Reference Example 24 by a method similar to Step 4 in 

Example 1. 

 [0563] 

 The compounds of Example 146 were obtained by separating the compound of Example 

145. 

 [0564] 

 The compound of Example 147 was synthesized from the compound of Reference 

Example 41 and the compound of Reference Example 48 by a method similar to Step 4 in 

Example 1. 

 [0565] 

 The compounds of Example 148 were obtained by separating the compound of Example 

147. 

 [0566] 

 The compound of Example 149 was synthesized from the compound of Reference 

Example 41 and the compound of Reference Example 44 by a method similar to Step 4 in 

Example 1. 

 [0567] 

 The compounds of Example 150 were obtained by separating the compound of Example 

149. 

 [0568] 

 The compound of Reference Example 151 was synthesized from the compound 

synthesized in Step 1 in Example 117 under the scheme depicted in the figure below. 

 [0569] 

[Chem 156] 
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 [0570] 

 The compounds of Example 152 were obtained by separating the compound of Example 

151. 

 [0571] 

 The compound of Reference Example 42 (shown in the figure below.) was synthesized 

by a method similar to Step 2 to Step 3 in Example 122. 

 [0572] 

[Chem 157] 

 

 [0573] 

 The compound of Example 153 was synthesized from the compound of Reference 

Example 42 under the scheme depicted in the figure below. 

 [0574] 

[Chem 158] 

 

 [0575] 

 The compound of Example 154 was synthesized from the compound of Reference 

Example 42 under the scheme depicted in the figure below. 
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 [0576] 

[Chem 159] 

 

 [0577] 

 The compound of Example 155 was synthesized under the scheme depicted in the figure 

below. 

 [0578] 

[Chem 160] 

 

 [0579] 

 The compounds of Example 156 were obtained by separating the compound of Example 

155. 

 [0580] 

 The compound of Reference Example 157 was synthesized from the compound 

synthesized in Step 1 in Example 151 under the scheme depicted in the figure below. 

 [0581] 

[Chem 161] 

 

 [0582] 
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 The compounds of Example 158 were obtained by separating the compound of Example 

157. 

 [0583] 

Example 159 

Production of N-((R)-6-bromochroman-3-yl)-5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide  

 [0584] 

[Chem 162] 

 

 [0585] 

Step 1 

 To a solution of ethyl 4,4-difluoro3-oxo-butanoate (10.0 g, 60.2 mmol) in 

tetrahydrofuran (300 mL), lithium borohydride (4.34 g, 199 mmol) was added, and the mixture 

was stirred for 15 hours at room temperature. Water and ethyl acetate were added to the reaction 

solution, and the mixture was partitioned. The organic layer was washed with saturated brine and 

dried over anhydrous sodium sulfate. After the solvent was evaporated off under reduced 

pressure, the residue was purified by silica gel column chromatography to give 4,4-

difluorobutan-1,3-diol (amount 3.37 g, yield 44%). 

 [0586] 

Step 2 

 To a solution of 4,4-difluorobutan-1,3-diol (128 mg, 1.02 mmol) in dichloromethane 

(3.4 mL) were added imidazole (346 mg, 5.08 mmol) and tert-butylchlorodiphenylsilane (263 
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µL, 1.01 mmol), and the mixture was stirred for 6 hours at room temperature.  After the solvent 

was evaporated off under reduced pressure, the residue was purified by silica gel column 

chromatography to give 4-(tert-butyl (diphenyl)silyl)oxy-1,1-difluorobutan-2-ol (amount 299 

mg, yield 81%). 

 [0587] 

Step 3 

 To a solution of 4-(tert-butyl (diphenyl)silyl)oxy-1,1-difluorobutan-2-ol (100 mg, 0.274 

mmol) in tetrahydrofuran (1.0 mL) were added ethyl 5-hydroxy-1H-pyrazole-3-carboxylate (42.8 

mg, 0.274 mmol), triphenylphosphine (93.6 mg, 0.357 mmol) and 1.9 mol/L azodicarboxylic 

acid diisopropyl-toluene solution (190 µL, 0.36 mmol). The mixture was stirred for 13 hours at 

room temperature. The reaction solution was purified by silica gel column chromatography to 

give ethyl 5-(3-(tert-butyl(diphenylsilyl)oxy)-1-(difluoromethyl)propoxy)-1H-pyrazole-3-

carboxylate (amount 33.3 mg, yield 24%). 

Step 4 

 To a solution of ethyl 5-(3-(tert-butyl (diphenylsilyl)oxy)-1-(difluoromethyl)propoxy)-

1H-pyrazole-3-carboxylate (9.16 g, 18.2 mmol) in tetrahydrofuran (180 mL), 1 mol/L 

tetrahydroammoniumfluoride-tetrahydrofuran solution (37 mL, 37 mmol) was added, and the 

mixture was stirred for 1 hour at room temperature.  After concentrating the reaction solution 

under reduced pressure, the residue was purified by silica gel column chromatography to give 

ethyl 5-(1-(difluoromethyl)-3-hydroxypropoxy)-1H-pyrazole-3-carboxylate (amount 4.75 g, 

yield 99%). 

Step 5 

 To a solution of ethyl 5-(1-(difluoromethyl)-3-hydroxypropoxy)-1H-pyrazole-3-

carboxylate (93.0 mg, 5.91 mmol) in dichloromethane (3.5 mL) were added N,N-

diisopropylethylamine (363 mL, 2.11 mmol), carbon tetrabromide (233 mg, 0.703 mmol) and 

triphenylphosphine (120 mg, 0.703 mmol).  The mixture was stirred for 22 hours at room 

temperature.  1 mol/L Hydrochloric acid and chloroform were added, and the mixture was 

partitioned.  The organic layer was dried over anhydrous sodium sulfate, and then the solvent 

was evaporated off under reduced pressure, the residue was purified by silica gel column 

chromatography to give ethyl 5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylate (219 mg) as a mixture with triphenylphosphine oxide . 

Step 6 

 To a solution of mixture of ethyl 5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxylate and triphenylphosphine oxide (213 mg) in ethanol (1.7 mL), 4 
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mol/L aqueous solution of sodium hydroxide (346 µL, 1.38 mmol) was added, and the mixture 

was stirred for 1 hours at room temperature.  2 mol/L Hydrochloric acid and toluene were 

added.  After the solvent being evaporated off under reduced pressure, the residue was purified 

by silica gel column chromatography to give 5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxylic acid (20.1 mg). 

 [0588] 

Step 7 

 N-((R)-6-bromochroman-3-yl)-5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide was obtained by a method similar to Step 3 in Example 100, using 

5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid instead of 5-

(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid, and using (R)-

6-bromochroman-3-amine hydrochloride synthesized by a method described in Reference 

Example 2 instead of (R)-3-aminochroman-6-carbonitrile. 

 [0589] 

Reference Example 43 

Production of (R)-6-(trifluoromethyl)chroman-3-amine hydrochloride  

[0590] 

[Chem 163] 

 

 [0591] 

Step 1 

 To a solution of (R)-N-(chroman-3-yl)-2,2,2-trifluoroacetamide (2.50 g, 16.3 mmol) 

synthesized by a method described in Step 1 in Reference Example 1 in acetonitrile (26 mL), 

para-toluene sulfonic acid monohydrate (2.13 g, 11.2 mmol) was added.  The mixture was 

stirred for 10 minutes at room temperature.  In addition, a solution of N-iodosuccineimide (2.52 

g, 11.2 mmol) in acetonitrile (40 mL) was added, and the mixture was stirred for 16 hours at 

room temperature.  Thereafter, saturated aqueous solution of sodium hydrogen carbonate, an 

aqueous solution of saturated sodium thiosulfate and ethyl acetate were added to the reaction 

solution, and the mixture was partitioned. The organic layer was washed with saturated brine and 
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dried over anhydrous magnesium sulfate. n-Hexane and ethyl acetate were added to the 

residue,and the residue was dissolved by heating, and then the solution was allowed to cool to 

room temperature.  The precipitated solid was collected by filtration to give (R)-2,2,2-trifluoro-

N-(6-iodochroman-3-yl)acetamide (amount 1.19 g, yield 32%). 

 [0592] 

Step 2 

 To a solution of (R)-2,2,2-trifluoro-N-(6-iodochroman-3-yl)acetamide (1.19 g, 3.21 

mmol) in N,N-dimethylformamide (100 mL) were added copper iodide (I) (0.73 g, 3.8 mmol), 

methyl 2,2-difluoro2-(fluorosulfonyl)acetate (2.04 mL, 16 mmol). The mixture was stirred for 16 

hours at 120°C. The reaction solution was allowed to cooled to room temperature thereafter 

filtered through celite. Thereafter, ethyl acetate, n-hexane and saturated aqueous solution of 

sodium hydrogen carbonate were added, and the mixture was partitioned. The organic layer was 

washed with saturated brine, and dried over anhydrous magnesium sulfate. After the solvent was 

evaporated off under reduced pressure, the residue was purified by silica gel column 

chromatography to give (R)-2,2,2-trifluoro-N-(6-(trifluoromethyl)chroman-3-yl)acetamide 

(amount 949 mg, yield 95%). 

 [0593] 

Step 3 

 To a solution of (R)-2,2,2-trifluoro-N-(6-(trifluoromethyl)chroman-3-yl)acetamide (133 

mg, 0.425 mmol) in methanol (1.1 mL), 2 mol/L aqueous solution of sodium hydroxide (1.1 mL, 

2.2 mmol) was added, and the mixture was stirred for 3 hours at room temperature. Water and 

chloroform was added to the reaction solution, and the mixture was partitioned. Thereafter, the 

organic layer was dried over anhydrous sodium sulfate. The solvent was evaporated off under 

reduced pressure, the residue was dissolved in ethyl acetate, 4 mol/L hydrogen chloride-ethyl 

acetate solution was added, and the mixture was stirred for 1 hour. Under reduced pressure, the 

solvent was evaporated off to give ((R)-6-(trifluoromethyl)chroman-3-amine hydrochloride 

(amount 93.8 mg, yield 87%). 

 [0594] 

Example 160 

Production of 5-(difluoromethyl)-N-((R)-6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0595] 

[Chem 164] 
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 [0596] 

 To a solution of 5-(difluoromethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylic acid (51.5 mg, 0.236 mmol) synthesized by a method described in Step 6 in Example 

159, (R)-6-(trifluoromethyl)chroman-3-amine hydrochloride (72.0 mg, 0.284 mmol) synthesized 

by a method described in Reference Example 43, 1-hydroxybenzotriazole (43.4 mg, 0.283 

mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (54.5 mg, 0.284 

mmol) in N,N-dimethylformamide (787 µL), 4-methylmorpholine (158 µL, 1.44 mmol) was 

added. The mixture was stirred for 4 hours at room temperature. Water and ethyl acetate was 

added to the reaction solution, and the mixture was partitioned. After drying the organic layer 

with anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure. The 

residue was purified by silica gel column chromatography to give 5-(difluoromethyl)-N-((R)-6-

(trifluoromethyl)chroman-3-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide 

(amount 91.1 mg, yield 93%). 

 [0597] 

Example 161 

Isomeric separation of 5-(difluoromethyl)-N-((R)-6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide  

 [0598] 

[Chem 165] 

 

 [0599] 

 5-(Difluoromethyl)-N-((R)-6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide (14.7 mg, 0.035 mmol) synthesized by a method 

described in Example 160 was dissolved in ethanol (7 mL), and the solution was subjected to 

HPLC fractionation (column: CHIRALPAK IC, developing solvent: ethanol/n-hexane=50/50, 
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flow rate: 20.0 mL/min) to give isomer A (amount 6.2 mg, yield 42%) and isomer B (amount 5.2 

mg, yield 35%). 

 [0600] 

Reference Example 44 

Production of (R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-amine hydrochloride  

 [0601] 

[Chem 166] 

 

 [0602] 

Step 1 

To ice cold (R)-2,2,2-trifluoro-N-(6-formylchroman-3-yl)acetamide (3.89 g, 14.2 mmol) 

synthesized by a method described in Step 2 in Reference Example 3 in methanol (70 mL), 

sodium borohydride (1.08 g, 28.5 mmol) was added, and the mixture was stirred for 15 minutes 

under ice cooling. To the reaction solution, 1 mol/L hydrochloric acid and chloroform were 

added, and the mixture was partitioned. After drying the organic layer with anhydrous sodium 

sulfate, the solvent was evaporated off under reduced pressure. The residue was purified by silica 

gel column chromatography to give (R)-2,2,2-trifluoro-N-(6-(hydroxymethyl)chroman-3-

yl)acetamide (amount 2.34 g, yield 60%). 

 [0603] 

Step 2 

 To a solution of (R)-2,2,2-trifluoro-N-(6-(hydroxymethyl)chroman-3-yl)acetamide (500 

mg, 1.82 mmol) in toluene (18 mL) were added tributylphosphine (908 µL, 3.64 mmol), 2,2,2-

trifluoroethanol (1.3 mL, 18 mmol) and 1,1’-(azodicarbonyl )dipiperidine (919 mg, 3.64 mmol).   

The mixture was stirred for 1 hours at 80°C. The reaction solution was allowed to cool to room 

temperature, water and ethyl acetate were added, and the mixture was partitioned.  The organic 

layer was washed with saturated brine, and then dried over anhydrous magnesium sulfate, and 

the solvent was evaporated off under reduced pressure. The residue was purified by silica gel 

column chromatography to give (R)-2,2,2-trifluoro-N-(6-((2,2,2-

trifluoroethoxy)methyl)chroman-3-yl)acetamide (amount 409 mg, yield 63%). 
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 [0604] 

Step 3 

 (R)-6-((2,2,2-Trifluoroethoxy)methyl)chroman-3-amine hydrochloride was obtained by 

a method similar to Step 3 in Reference Example 1, using (R)-2,2,2-trifluoro-N-(6-((2,2,2-

trifluoroethoxy)methyl)chroman-3-yl)acetamide instead of (R)-N-(6-chlorochroman-3-yl)-2,2,2-

trifluoroacetamide. 

 [0605] 

 The compound of Example 162 was synthesized by methods similar to those described 

in Example 159 and Reference Example 44. 

 [0606] 

 The compounds of Example 163 were obtained by separating the compound of Example 

162. 

 [0607] 

 The compound of Reference Example 45 ((R)-6-(2-(difluoromethoxy)ethyl)chroman-3-

amine hydrochloride) was synthesized from the compound synthesized in Step 1 in Reference 

Example 3 under the scheme depicted in the figure below. 

 [0608] 

[Chem 167] 

 

 [0609] 

 The compound of Example 164 was synthesized by methods similar to those described 

in Example 159 and Reference Example 45. 

 [0610] 

 The compounds of Example 165 were obtained by separating the compound of Example 

164. 

 [0611] 
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The compounds of Reference Example 46 (N-((R)-6-chlorochroman-3-yl)-5-(2-

hydroxypropan-2-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide, and 5-acetyl-

N-((R)-6-chlorochroman-3-yl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide) 

were synthesized from the compound synthesized in Step 1 in Example 117 under the scheme 

depicted in the figure below. 

 [0612] 

[Chem 168] 

 

 [0613] 

 The compound of Example 166 was synthesized from the compound of Reference 

Example 46 (N-((R)-6-chlorochroman-3-yl)-5-(2-hydroxypropan-2-yl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxamide) by a method similar to Example 157. 

 [0614] 

 The compound of Example 167 was synthesized from the compound of Reference 

Example 46 (5-acetyl-N-((R)-6-chlorochroman-3-yl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide) by a method similar to Example 157. 

 [0615] 

 The compound of Example 168 was synthesized from the compound synthesized in 

Step 2 in Reference Example 46 under the scheme depicted in the figure below. 

 [0616] 

[Chem 169] 

 

 [0617] 

 The compound of Example 169 was synthesized under the scheme depicted in the figure 
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below. 

 [0618] 

[Chem 170] 

 

 [0619] 

 The compounds of Example 170 were obtained by separating the compound of Example 

169. 

 [0620] 

 The compound of Example 171 was synthesized by methods similar to those described 

in Example 169 and Reference Example 2. 

 [0621] 

 The compound of Reference Example 47 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 4. 

 [0622] 

[Chem 171] 

 

 [0623] 

 The compound of Reference Example 48 ((R)-6-(2,2-difluoroethyl)chroman-3-amine 

hydrochloride) was synthesized from the compound synthesized in Step 1 in Reference Example 

45 under the scheme depicted in the figure below. 
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 [0624] 

[Chem 172] 

  

[0625] 

 The compound of Example 172 was synthesized by methods similar to those described 

in Example 169 and Reference Example 48. 

 [0626] 

 The compounds of Example 173 were obtained by separating the compound of Example 

172. 

 [0627] 

 The compound of Example 174 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 27. 

 [0628] 

 The compound of Example 175 was synthesized by a method similar to Example 174. 

 [0629] 

 The compound of Example 176 was synthesized by a method similar to Example 174. 

 [0630] 

 The compound of Example 177 was synthesized under the scheme depicted in the figure 

below. 

 [0631] 

[Chem 173] 
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 [0632] 

 The compound of Example 178 was synthesized by methods similar to those described 

in Example 177 and Reference Example 24. 

 [0633] 

 The compound of Example 179 was synthesized by methods similar to those described 

in Example 177 and Reference Example 32. 

 [0634] 

 The compound of Example 180 was synthesized by methods similar to those described 

in Example 177 and Reference Example 24. 

 [0635] 

 The compound of Example 181 was synthesized by a method similar to Step 6 to Step 8 

in Example 70. 

 [0636] 

 The compound of Example 182 was synthesized by methods similar to those described 

in Example 181 and Reference Example 24. 

 [0637] 

 The compound of Example 183 was synthesized by methods similar to those described 

in Example 169 and Reference Example 44. 

 [0638] 
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 The compounds of Example 184 were obtained by separating the compound of Example 

183. 

 [0639] 

The Reference Example 49 (3-(cyclopropylmethoxy)propane-1,2-diol) was synthesized 

under the scheme depicted in the figure below. 

 [0640] 

[Chem 174] 

 

 [0641] 

 The compound of Reference Example 50 (shown in the figure below.) was synthesized 

from the compound of Reference Example 49 by a method similar to Step 1 to Step 5 in 

Example 85. 

 [0642] 

[Chem 175] 

 

 [0643] 

 The compound of Example 185 was synthesized from the compound of Reference 

Example 50 and the compound of Reference Example 44 by a method similar to Step 3 in 

Example 100. 

 [0644] 

 The compounds of Example 186 were obtained by separating the compound of Example 

185. 

 [0645] 

 The compound of Reference Example 51 (shown in the figure below.) was synthesized 

by a method similar to Step 1 to Step 4 in Example 85. 

 [0646] 

[Chem 176] 
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 [0647] 

Example 187 

Production of 2-((2,2,2-trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-

trifluoroethoxy)methyl)chroman-3-yl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide  

 [0648] 

[Chem 177] 

 

[0649] 

Step 1 

 Ethyl 2-(hydroxymethyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylate was 

obtained by a method similar to Step 1 in Example 100, using ethyl 2-((bezyloxy)methyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxylate synthesized by a method described in Reference 

Example 51 instead of ethyl 5-((bezyloxy)methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-

2-carboxylate. 

 [0650] 

Step 2 

 Ethyl 2-((2,2,2-trifluoroethoxy)methyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-

carboxylate was obtained by a method similar to Example 114, using ethyl 2-(hydroxymethyl)-

2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylate instead of N-((R)-6-cyanochroman-3-yl)-5-

(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxamide. 

 [0651] 
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Step 3 

 2-((2,2,2-Trifluoroethoxy)methyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid 

was obtained as a mixture with 4 equivalents of sodium chloride by a method similar to Step 2 in 

Example 100, using ethyl 2-((2,2,2-trifluoroethoxy)methyl)-2,3-dihydropyrazolo[5,1-b]oxazole-

6-carboxylate instead of ethyl 5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-

2-carboxylate. 

 [0652] 

Step 4 

 2-((2,2,2-Trifluoroethoxy)methyl)-N-((R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-

yl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide was obtained by a method similar to Step 

3 in Example 100, using 2-((2,2,2-trifluoroethoxy)methyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-

carboxylic acid instead of 5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylic acid, and using (R)-6-((2,2,2-trifluoroethoxy)methyl)chroman-3-amine hydrochloride 

synthesized by a method described in Reference Example 44 instead of (R)-3-aminochroman-6-

carbonitrile. 

 [0653] 

 The compounds of Example 188 were obtained by separating the compound of Example 

187. 

 [0654] 

 The compound of Example 189 was synthesized by methods similar to those described 

in Example 187 and Reference Example 45. 

 [0655] 

 The compounds of Example 190 were obtained by separating the compound of Example 

189. 

 [0656] 

 The compound of Reference Example 52 ((R)-6-(2,2,2-trifluoroethyl)chroman-3-amine 

hydrochloride) was synthesized from the compound synthesized in Step 2 in Reference Example 

3 under the scheme depicted in the figure below. 

 [0657] 

[Chem 178] 
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 [0658] 

 The compound of Example 191 was synthesized by methods similar to those described 

in Example 187 and Reference Example 52. 

 [0659] 

 The compounds of Example 192 were obtained by separating the compound of Example 

191. 

 [0660] 

Reference Example 53 

Production of (R)-6-(5-methylpyrazine-2-yl)chroman-3-amine 

 [0661] 

[Chem 179] 

 

 [0662] 

Step 1 

 To a suspension of (R)-2,2,2-trifluoro-N-(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)chroman-3-yl)acetamide (600 mg, 1.62 mmol) synthesized by a method described in Step 1 in 

Reference Example 28, 2-bromo-5-methylpyrazine (336 mg, 1.94 mmol) cesium carbonate (1.00 

g, 3.07 mmol) in 1,4-dioxane (20 mL), Xantphos Pd G3 (15.0 mg, 0.0158 mmol) was added. The 

mixture was stirred for 4 hours at 125°C. Water and ethyl acetate was added to the reaction 

solution, and the mixture was partitioned. Thereafter, the organic layer was dried over anhydrous 



OH --- N-N  

	

F3C-0 	Cr-1-- 	0 

	

i 	 \ 
F3CO 0 	0 F3CO 0 	0 
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sodium sulfate and the solvent was evaporated off under reduced pressure.  The residue was 

purified by silica gel column chromatography to give (R)-2,2,2-trifluoro-N-(6-(5-

methylpyrazine-2-yl)chroman-3-yl)acetamide (amount 224 mg, yield 41%). 

 [0663] 

Step 2 

 (R)-6-(5-Methylpyrazine-2-yl)chroman-3-amine was obtained by a method similar to 

Step 3 in Reference Example 1, using (R)-2,2,2-trifluoro-N-(6-(5-methylpyrazine-2-yl)chroman-

3-yl)acetamide instead of (R)-N-(6-chlorochroman-3-yl)-2,2,2-trifluoroacetamide. 

 [0664] 

 The compound of Example 193 was synthesized by methods similar to those described 

in Example 187 and Reference Example 52. 

 [0665] 

 The compounds of Example 194 were obtained by separating the compound of Example 

193. 

 [0666] 

 The compound of Reference Example 54 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 1 in Example 187 by a method similar to Reference 

Example 37,. 

 [0667] 

[Chem 180] 

 

 [0668] 

 The compound of Example 195 was synthesized from the compound of Reference 

Example54 and the compound of Reference Example 44 by a method similar to Step 3 in 

Example 100. 

 [0669] 

 The compounds of Example 196 were obtained by separating the compound of Example 

195. 

 [0670] 

 The compound of Example 197 was synthesized from the compound of Reference 

Example54 and the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [0671] 
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 The compounds of Example 198 were obtained by separating the compound of Example 

197. 

 [0672] 

 The compound of Example 199 was synthesized by methods similar to those described 

in Example 187 and Reference Example 24. 

 [0673] 

 The compounds of Example 200 were obtained by separating the compound of Example 

199. 

 [0674] 

Example 201 

Production of N-((R)-6-cyanochroman-3-yl)-2-(2-(cyclopropylmethoxy)ethyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxamide  

 [0675] 

[Chem 181] 

 

 [0676] 

Step 1 

 To 4 mol/L aqueous solution of sodium hydroxide (1 mL) were added 

tetrabutylammonium bromide (16.4 mg, 0.0509 mmol), 4-bezyloxybutan-1,3-diol (100 mg, 

0.510 mmol) and (bromomethyl)cyclopropane (0.15 mL, 1.6 mmol). The mixture was stirred for 

2 hours at 50°C.  To the reaction solution, aqueous solution of saturated ammonium chloride 

and ethyl acetate were added, and the mixture was partitioned. After drying the organic layer 
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with anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure.  The 

residue was purified by silica gel column chromatography to give 1-bezyloxy-4-

(cyclopropylmethoxy)butan-2-ol (amount 58 mg, yield 45%). 

 [0677] 

Step 2 

 Ethyl 5-(1-bezyloxymethyl)-3-(cyclopropylmethoxy)propoxy)-1H-pyrazole-3-

carboxylate was obtained by a method similar to Example 85, using 1-bezyloxy-4-

(cyclopropylmethoxy)butan-2-ol instead of 4-((tert-butyldiphenylsilyl)oxy)butan-2-ol. 

 [0678] 

Step 3 

 To a solution of ethyl 5-(1-bezyloxymethyl)-3-(cyclopropylmethoxy)propoxy)-1H-

pyrazole-3-carboxylate (1.3 g, 3.3 mmol) in ethanol (50 mL), 5% palladium on carbon (0.71 g) 

was added, and the mixture was stirred under hydrogen atmosphere (balloon pressure) for 3 

hours at room temperature. After the reaction solution was filtered through celite, the solvent was 

evaporated off under reduced pressure. The residue was purified by silica gel column 

chromatography to give ethyl 5-(3-(cyclopropylmethoxy)-1-(hydroxymethyl)propoxy)-1H-

pyrazole-3-carboxylate (amount 0.91 g, yield 91%). 

 [0679] 

Step 4 

 To a solution of ethyl 5-(3-(cyclopropylmethoxy)-1-(hydroxymethyl)propoxy)-1H-

pyrazole-3-carboxylate (0.91 g, 3.1 mmol) in dichloromethane (20 mL) were added N,N-

diisopropylethylamine (3.1 mL, 18 mmol), carbon tetrabromide (3.0 g, 9.0 mmol) and 

triphenylphosphine (1.6 g, 6.1 mmol).  The mixture was stirred for 15 hours at room 

temperature.  After concentrating the reaction solution under reduced pressure, the residue was 

purified by silica gel column chromatography to give ethyl 5-(1-(bromomethyl)-3-

(cyclopropylmethoxy)propoxy)-1H-pyrazole-3-carboxylate (amount 0.42 g, yield 38%). 

 [0680] 

Step 5 

 To a solution of ethyl 5-(1-(bromomethyl)-3-(cyclopropylmethoxy)propoxy)-1H-

pyrazole-3-carboxylate (0.42 g, 1.2 mmol) in N,N-dimethylformamide (12 mL), potassium 

carbonate (0.40 g, 2.9 mmol) was added, and the mixture was stirred for 3 hours at room 

temperature. Water and chloroform was added to the reaction solution, and the mixture was 

partitioned. After the organic layer was dried over anhydrous magnesium sulfate, the solvent was 

evaporated off under reduced pressure. Ethyl 2-(2-(cyclopropylmethoxy)ethyl)-2,3-
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N --- 
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dihydropyrazolo[5,1-b]oxazole-6-carboxylate (amount 195 mg, yield 60%) was obtained.. 

 [0681] 

Step 6 

 2-(2-(Cyclopropylmethoxy)ethyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid 

was obtained as a mixture with 4 equivalents of sodium chloride by a method similar to Step 5 in 

Example 85, using ethyl 2-(2-(cyclopropylmethoxy)ethyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-

carboxylate instead of ethyl 5-(2-fluorophenyl)-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-

carboxylate. 

 [0682]  

Step 7 

 N-((R)-6-Cyanochroman-3-yl)-2-(2-(cyclopropylmethoxy)ethyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxamide was obtained by a method similar to Step 4 in 

Example 1, using 2-(2-(cyclopropylmethoxy)ethyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-

carboxylic acid instead of 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid, and using (R)-3-aminochroman-6-carbonitrile synthesized by a method 

described in Reference Example 24 instead of 6-fluorochroman-3-amine hydrochloride. 

 [0683] 

 The compounds of Example 202 were obtained by separating the compound of Example 

201. 

 [0684] 

Example 203 

Production of 2-(2-(cyclopropylmethoxy)ethyl)-N-((R)-6-(2-methoxypyrimidin-5-yl)chroman-3-

yl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide  

 [0685] 

[Chem 182] 

 

 [0686] 

 2,2-(2-(Cyclopropylmethoxy)ethyl)-N-((R)-6-(2-methoxypyrimidin-5-yl)chroman-3-yl)-

2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide was obtained by a method similar to Example 

201, using (R)-6-(2-methoxypyrimidin-5-yl)chroman-3-amine synthesized by a method 

described in Reference Example 29 instead of (R)-3-aminochroman-6-carbonitrile. 
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 [0687] 

Example 204 

Isomeric separation of 2-(2-(cyclopropylmethoxy)ethyl)-N-((R)-6-(2-methoxypyrimidin-5-

yl)chroman-3-yl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide  

 [0688] 

[Chem 183] 

 

 [0689] 

 2-(2-(Cyclopropylmethoxy)ethyl)-N-((R)-6-(2-methoxypyrimidin-5-yl)chroman-3-yl)-

2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide (22.0 mg, 0.045 mmol) synthesized by a 

method described in Example 203 was dissolved in ethanol (7 mL), the solution was subjected to 

HPLC fractionation (column: CHIRALPAK IB, developing solvent: ethanol, flow rate: 8.0 

mL/min, room temperature) to give isomer A (amount 6.4 mg, yield 29%) and isomer B (amount 

8.5 mg, yield 39%). 

 [0690] 

 The compound of Reference Example 55 (2-(2-(2,2,2-trifluoroethoxy)ethyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid) was synthesized under the scheme depicted in 

the figure below. 

 [0691] 

[Chem 184] 

 

 [0692] 
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 The compound of Reference Example 56 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 53. 

 [0693] 

[Chem 185] 

 

 [0694] 

 The compound of Example 205 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 56 by a method similar to Step 3 in 

Example 100. 

 [0695] 

 The compounds of Example 206 were obtained by separating the compound of Example 

205. 

 [0696] 

 The compound of Example 207 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 28 under the scheme depicted in the figure 

below. 

 [0697] 

[Chem 186] 

 

 [0698] 
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 The compound of Reference Example 57 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 5 in Reference Example 55 by a method similar to 

Reference Example 37. 

 [0699] 

[Chem 187] 

 

 [0700] 

 The compound of Example 208 was synthesized from the compound of Reference 

Example 57 and the compound of Reference Example 24 by a method similar to Step 4 in 

Example 1. 

 [0701] 

 The compounds of Example 209 were obtained by separating the compound of Example 

208. 

 [0702] 

 The compound of Example 210 was synthesized from the compound of Reference 

Example 57 and the compound of Reference Example 48 by a method similar to Step 4 in 

Example 1. 

 [0703] 

 The compounds of Example 211 were obtained by separating the compound of Example 

210. 

 [0704] 

 The compound of Example 212 was synthesized from the compound of Reference 

Example 57 and the compound of Reference Example 56 by a method similar to Step 4 in 

Example 1. 

 [0705] 

 The compounds of Example 213 were obtained by separating the compound of Example 

212. 

 [0706] 

 The compound of Reference Example 58 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 5 in Reference Example 55 by a method similar to 

Reference Example 38. 

 [0707] 

[Chem 188] 
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 [0708] 

 The compound of Example 214 was synthesized from the compound of Reference 

Example 58 and the compound of Reference Example 44 by a method similar to Step 4 in 

Example 1. 

 [0709] 

The compounds of Example 215 were obtained by separating the compound of Example 

214. 

 [0710] 

 The compound of Example 216 was synthesized from the compound of Reference 

Example 58 and the compound of Reference Example 45 by a method similar to Step 4 in 

Example 1. 

 [0711] 

 The compounds of Example 217 were obtained by separating the compound of Example 

216. 

 [0712] 

 The compound of Example 218 was synthesized from the compound of Reference 

Example 58 and the compound of Reference Example 48 by a method similar to Step 4 in 

Example 1. 

 [0713] 

 The compounds of Example 219 were obtained by separating the compound of Example 

218. 

 [0714] 

 The compound of Reference Example 59 (shown in the figure below.) was synthesized 

by a method similar to Example 53. 

 [0715] 

[Chem 189] 

 

 [0716] 
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 The compound of Example 220 was synthesized from the compound of Reference 

Example 58 and the compound of Reference Example 59 by a method similar to Step 4 in 

Example 1. 

 [0717] 

 The compounds of Example 221 were obtained by separating the compound of Example 

220. 

 [0718] 

 The compound of Reference Example 60 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 53. 

 [0719] 

[Chem 190] 

 

 [0720] 

 The compound of Example 222 was synthesized from the compound of Reference 

Example 58 and the compound of Reference Example 60 by a method similar to Step 4 in 

Example 1. 

 [0721] 

 The compounds of Example 223 were obtained by separating the compound of Example 

222. 

 [0722] 

 The compound of Reference Example 61 was synthesized under the scheme depicted in 

the figure below. 

 [0723] 

[Chem 191] 

 

 [0724] 

 The compound of Reference Example 62 (shown in the figure below.) was synthesized 

from the compound of Reference Example 61 by a method similar to Step 2 to Step 6 in 

Example 201. 
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 [0725] 

[Chem 192] 

 

 [0726] 

 The compound of Example 224 was synthesized from the compound of Reference 

Example 62 and the compound of Reference Example 44 under the scheme depicted in the figure 

below. 

 [0727] 

[Chem 193] 

 

 [0728] 

 The compound of Example 225 was synthesized from the compound synthesized in 

Step 5 in Reference Example 55 under the scheme depicted in the figure below. 

 [0729] 

[Chem 194] 
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 [0730] 

 The compounds of Example 226 were obtained by separating the compound of Example 

225 

 [0731] 

 The compound of Reference Example 63 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 27. 

 [0732] 

[Chem 195] 

 

 [0733] 

 The compound of Example 227 was synthesized by methods similar to those described 

in Example 225 and Reference Example 63. 

 [0734] 

 The compounds of Example 228 were obtained by separating the compound of Example 

227. 

 [0735] 

 The compound of Example 229 was synthesized by methods similar to those described 

in Example 225 and Reference Example 43. 

 [0736] 

 The compounds of Example 230 were obtained by separating the compound of Example 

229. 

 [0737] 



F 
NH 

HCI 
NaLDEA 

NI-N• ❑ 	DMF 
Ms0 -Jr-  0- Step1 

MICH 
j___/-N-  0 BOH.H20 

;0-1;2, 
0_ 
	
Step 2 

FF>CNH 
HCI 

Nal, DIEA 
N 0 DMF 

OT  Step 1 
Ms0---7 c-  '- 

NaOH 
N, 	\ liN 	0 Et0H, H20 	 N-N 	0 _i.,,.)H, N—r—c---i--_- 	 N---7—ci  -- 0_ 	Step 2 OH 

FF>CNH 
HCI 

Nal, DIEA 
N 0 DMF 

OT  Step 1 
Ms0---7 c-  '- 

NaOH 
N, 	\ liN 	0 Et0H, H20 	 N-N 	0 _i.,,.)H, N—r—c---i--_- 	 N---7—ci  -- 0_ 	Step 2 OH 

 

179 

 The compound of Example 231 was synthesized by methods similar to those described 

in Example 225 and Reference Example 44. 

 [0738] 

 The compounds of Example 232 were obtained by separating the compound of Example 

231. 

 [0739] 

 The compound of Reference Example 64 (2-(2-(3,3-difluoroazetidin-1-yl)ethyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid) was synthesized from the compound 

synthesized in Step 1 in Example 225 under the scheme depicted in the figure below. 

 [0740] 

[Chem 196] 

 

 [0741] 

 The compound of Example 233 was synthesized from the compound of Reference 

Example 64 and the compound of Reference Example 1 by a method similar to Step 3 in 

Example 100. 

 [0742] 

 The compounds of Example 234 were obtained by separating the compound of Example 

233. 

 [0743] 

 The compound of Example 235 was synthesized from the compound of Reference 

Example 64 and the compound of Reference Example 43 by a method similar to Step 3 in 

Example 100. 

 [0744] 

 The compounds of Example 236 were obtained by separating the compound of Example 

235. 

 [0745] 

 The compound of Example 237 was synthesized from the compound of Reference 

Example 64 and the compound of Reference Example 45 by a method similar to Step 3 in 

Example 100. 

[0746] 
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 The compounds of Example 238 were obtained by separating the compound of Example 

237. 

 [0747] 

 The compound of Reference Example 65 ((R)-6-(2-(trifluoromethoxy)ethyl)chroman-3-

amine hydrochloride) was synthesized from the compound synthesized in Step 1 in Reference 

Example 45 under the scheme depicted in the figure below. 

 [0748] 

[Chem 197] 

 

 [0749] 

 The compound of Example 239 was synthesized by methods similar to those described 

in Example 233 and Reference Example 65. 

 [0750] 

 The compounds of Example 240 were obtained by separating the compound of Example 

239. 

 [0751] 

 The compound of Reference Example 66 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 64. 

 [0752] 

[Chem 198] 

 

 [0753] 

 The compound of Example 241 was synthesized from the compound of Reference 

Example 66 under the scheme depicted in the figure below. 

 [0754] 

[Chem 199] 
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 [0755] 

 The compound of Reference Example 67 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 64. 

 [0756] 

[Chem 200] 

 

 [0757] 

 The compound of Example 242 was synthesized from the compound of Reference 

Example 67 under the scheme depicted in the figure below. 

 [0758] 

[Chem 201] 
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 [0759] 

 The compound of Example 243 was synthesized from the compound synthesized in 

Step 5 in Reference Example 55 and the compound of Reference Example 24 by a method 

similar to Step 2 to Step 4 in Example 187. 

 [0760] 

 The compounds of Example 244 were obtained by separating the compound of Example 

243. 

 [0761] 

 The compound of Example 245 was synthesized under the scheme depicted in the figure 

below. 

 [0762] 

[Chem 202] 
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 [0763] 

 The compounds of Example 246 were obtained by separating the compound of Example 

245. 

 [0764] 

Example 247 

Production and isomeric separation of N-((R)-6-cyanochroman-3-yl)-2-(3-

(trifluoromethoxy)propyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxamide 

 [0765] 

[Chem 203] 
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 [0766] 

Step 1 to Step 2 

 2-(3-(Trifluoromethoxy)propyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid 

was obtained by a method similar to Step 1 to Step 2 in Reference Example 37, using ethyl 2-(3-

hydroxypropyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylate synthesized by a method 

described in Step 7 in Example 245 instead of ethyl 5-(hydroxymethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylate in Step 1. 

 [0767] 

Step 3 

 N-((R)-6-Cyanochroman-3-yl)-2-(3-(trifluoromethoxy)propyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxamide was obtained by a method similar to Step 4 in 

Example 1, using 2-(3-(trifluoromethoxy)propyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-

carboxylic acid instead of 6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-

carboxylic acid, and using (R)-3-aminochroman-6-carbonitrile synthesized by a method 

described in Reference Example 24 instead of 6-fluorochroman-3-amine hydrochloride. 

 [0768] 

Step 4 

 N-((R)-6-Cyanochroman-3-yl)-2-(3-(trifluoromethoxy)propyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxamide (126 mg, 0.289 mmol) was dissolved in ethanol 

(12 mL), and the solution was subjected to HPLC fractionation (column: CHIRALPAK IB N-5, 

developing solvent: ethanol, flow rate: 8.0 mL/min, room temperature) to give isomer A (amount 

57.7 mg, yield 46%) and isomer B (amount 52.5 mg, yield 42%). 
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 [0769] 

 The compound of Reference Example 248 was synthesized from the compound 

synthesized in Step 7 in Example 245 under the scheme depicted in the figure below. 

 [0770] 

[Chem 204] 

 

 [0771] 

 The compound of Example 249 was synthesized under the scheme depicted in the figure 

below. 

 [0772] 

[Chem 205] 
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 [0773] 

 The compound of Reference Example 68 (ethyl 2,2-dimethyl-2,3-dihydropyrazolo[5,1-

b]oxazole-6-carboxylate) was synthesized under the scheme depicted in the figure below. 

 [0774] 

[Chem 206] 

 

 [0775] 

 The compound of Example 250 was synthesized from the compound of Reference 

Example 68 by a method similar to Step 2 to Step 5 in Example 249. 

 [0776] 

 The compound of Example 251 was synthesized by a method similar to Step 5 to Step 8 

in Example 70. 

 [0777] 

Example 252 

Production of N-((R)-6-cyanochroman-3-yl)-6-(trifluoromethoxy)-5,6,7,8-
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tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide  

 [0778] 

[Chem 207] 

 

[0779] 

Step 1 

 1-(Bezyloxy)-4-((tert-butyldiphenylsilyl)oxy)butan-2-ol was obtained by a method 

similar to Step 1 in Example 85, using 4-(bezyloxy )butan-1,3-diol instead of butan-1,3-diol. 

 [0780] 

Step 2 

 4-((tert-Butyldiphenylsilyl)oxy)butan-1,2-diol was obtained by a method similar to Step 

1 in Example 100, using 1-(bezyloxy )-4-((tert-butyldiphenylsilyl)oxy)butan-2-ol instead of ethyl 

5-((bezyloxy)methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate. 

 [0781] 

Step 3 

 To a solution of 4-((tert-butyldiphenylsilyl)oxy)butan-1,2-diol (2.00 g, 5.81 mmol) in 

dichloromethane (24 mL) were was added p-toluene sulfonic acid (55 mg, 0.29 mmol) and 4-

methoxybenzaldehyde (2.37 g, 17.4 mmol), and the mixture was stirred for 1 hour at room 

temperature.  Saturated aqueous solution of sodium hydrogen carbonate and chloroform was 

added to the reaction solution, and the mixture was partitioned. After the organic layer was 

washed with saturated brine and the solvent was evaporated off under reduced pressure, the 

residue was purified by silica gel column chromatography to give tert-butyl (2-(2-(4-
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methoxyphenyl)-1,3-dioxolan-4-yl)ethoxy)diphenylsilane (amount 1.76 mg, yield 66%). 

 [0782] 

Step 4 

 A solution of tert-butyl (2-(2-(4-methoxyphenyl)-1,3-dioxolan-4-

yl)ethoxy)diphenylsilane (1.76 g, 3.80 mmol) in dichloromethane (20 mL) was cooled to -78°C, 

and 1 mol/L diisobutylaluminum hydride/n-hexane solution (5.33 mL, 5.33 mmol) was added to 

the solution.  After stirring for 15 minutes, the mixture was warmed to 0°C.  To the reaction 

solution, an aqueous solution of potassium sodium tartarate and chloroform were added, and the 

mixture was partitioned.  Thereafter, the organic layer was dried over anhydrous sodium sulfate 

and the solvent was evaporated off under reduced pressure.  The residue was purified by silica 

gel column chromatography to give 4-(tert-butyl (diphenyl)silyl)oxy-2-((4-

methoxyphenyl)methoxy)butan-1-ol (amount 427 mg, yield 24%). 

 [0783] 

Step 5 to Step 6 

 Ethyl 5-(4-hydroxy-2-((4-methoxybenzyl)oxy)butoxy)-1H-pyrazole-3-carboxylate was 

obtained by a method similar to Step 2 to Step 3 in Example 85, using 4-(tert-butyl 

(diphenyl)silyl)oxy-2-((4-methoxyphenyl)methoxy)butan-1-ol instead of 4-((tert-

butyldiphenylsilyl)oxy)butan-2-ol in Step 2. 

 [0784] 

Step 7 

 To a solution of ethyl 5-(4-hydroxy-2-((4-methoxybenzyl)oxy)butoxy)-1H-pyrazole-3-

carboxylate (274 mg, 0.752 mmol) in toluene (15 mL) were added tri-N-butylphosphine (376 

µL, 1.51 mmol) and 1,1’-(azodicarbonyl )dipiperidine (379 mg, 1.50 mmol), and the mixture 

was stirred for 1.5 hours at 80°C.  The reaction solution was allowed to cool to room 

temperature, and water and ethyl acetate was added, and the mixture was partitioned.   The 

organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, and 

then the solvent was evaporated off under reduced pressure.  The residue was purified by silica 

gel column chromatography to give ethyl 6-((4-methoxybenzyl)oxy)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate (amount 198 mg, yield 76%). 

 [0785] 

Step 8 

 Ethyl 6-hydroxy-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate was 

obtained by a method similar to Step 1 in Example 100, using 6-((4-methoxybenzyl)oxy)-



NaOH 
Et0H, H2O FaeTh. 	 OH 

Step 6 

HOBt. NAM 
!IMF 

-0 	 siep 7 

ADDP, nElo3IP 
Toluene  

0H 	Step 1 

1-:•07scips 
0-- --CF:, 

H2, Pc1(OH),, 
Et0H 

"OTBDPS 
.cF,3  

HO, N 

PPh3  
THE 

Sinn 3 
Step 2 

 

TEDPSO "1 

- TBAF 

F G"--- °.  
, 0 
	N N 	

THE 3 	 ; 
Step 4 

-0E1  
O 

 

HO".-ssi 
N.  

 

ACDP. riBup 
Toluene 	

p€1 
 

°—\ 

   

OEt 

µ2N,. 
CN 

tN N HN,  
—0 

HO N,  

OEt 
0 

DIAD, PPh3  
THE 

Step 3 

OTBDPS ADDP, nBu3P 
Toluene  

OH 	Step 1 

H2, Pd(OH)2 ."--'0TBDPS 
EtOH 

Step 2 

H.• 

0 

NaOH 
Et0H, H20 F3C—.„,  

0 
Step 6 

H21* 

h,-N 	OH EDCI, HOBt, NMM 

;Li 	DMF 

0 Ste 0 	 p7 

CN 

H 	ADDP, nBu3P 
NO N OEt 

Toluene 

O 

OEt 

0 

HO N,  

OEt 
0 

DIAD, PPh3  
THE 

Step 3 

OTBDPS ADDP, nBu3P 
Toluene  

OH 	Step 1 

H2, Pd(OH)2 ."--'0TBDPS 
EtOH 

Step 2 

H.• 

0 

NaOH 
Et0H, H20 F3C—.„,  

0 
Step 6 

H21* 

h,-N 	OH EDCI, HOBt, NMM 

;Li 	DMF 

0 Ste 0 	 p7 

CN 

H 	ADDP, nBu3P 
NO N OEt 

Toluene 

O 

OEt 

0 

 

189 

5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate instead of ethyl 5-

((bezyloxy)methyl-6,7-dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylate. 

 [0786] 

Step 9 to Step 11 

 By a method similar to Example 247,  N-((R)-6-cyanochroman-3-yl)-6-

(trifluoromethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide was 

obtained, using ethyl 6-hydroxy-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate 

instead of ethyl 2-(3-hydroxypropyl)-2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylate in Step 1. 

 [0787] 

 The compounds of Example 253 were obtained by separating the compound of Example 

252. 

 [0788] 

Example 254 

Production of N-((R)-6-cyanochroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide  

 [0789] 

[Chem 208] 

 

 [0790] 

Step 1 

 By a method similar to Example 114,  (4-(bezyloxy)-3-(2,2,2-trifluoroethoxy)butoxy) 

(tert-butyl)diphenylsilane was obtained, using 1-(bezyloxy)-4-((tert-

Step5 
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butyldiphenylsilyl)oxy)butan-2-ol synthesized by a method described in Step 1 in Example 252 

instead of N-((R)-6-cyanochroman-3-yl)-5-(hydroxymethyl)-6,7-dihydro-5H-pyrazolo[5,1-

b][1,3]oxazine-2-carboxamide. 

 [0791] 

Step 2 

 By a method similar to Step 2 in Example 252, 4-(tert-butyldiphenylsilyl)oxy)-2-(2,2,2-

trifluoroethoxy)butan-1-ol was obtained, using (4-(bezyloxy )-3-(2,2,2-trifluoroethoxy)butoxy) 

(tert-butyl)diphenylsilane instead of 1-(bezyloxy )-4-((tert-butyldiphenylsilyl)oxy)butan-2-ol. 

 [0792] 

Step 3 to Step 5 

 By a method similar to Step 5 to Step 7 in Example 252, ethyl 6-(2,2,2-trifluoroethoxy)-

5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate was obtained, using 4-(tert-

butyldiphenylsilyl)oxy)-2-(2,2,2-trifluoroethoxy)butan-1-ol instead of 4-(tert-butyl 

(diphenyl)silyl)oxy-2-((4-methoxyphenyl)methoxy)butan-1-ol in Step 5. 

 [0793] 

Step 6 to Step 7 

 By a method similar to Step 10 to Step 11 in Example 252, N-((R)-6-cyanochroman-3-

yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide 

was obtained, using ethyl 6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxazepine-2-carboxylate instead of ethyl 6-(trifluoromethoxy)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate in Step 10. 

 [0794] 

The compounds of Example 255 were obtained by separating the compound of Example 

254. 

 [0795] 

Example 256 

Production of N-((R)-6-chlorochroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide (isomer A and isomer B)  

 [0796] 

[Chem 209] 
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 [0797] 

 To a suspension of 6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxazepine-2-carboxylic acid (a mixture with 4 equivalents of sodium chloride) (26.0 mg, 

0.0591 mmol) synthesized by a method described in Step 6 in Example 254, (R)-6-

chlorochroman-3-amine (14.1 mg, 0.0768 mmol), 1-hydroxybenzotriazole (14.2 mg, 0.0927 

mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (17.8 mg, 0.0929 

mmol) in N,N-dimethylformamide (0.5 mL), 4-methylmorpholine (41 µL, 0.373 mmol) was 

added.  The mixture was stirred for 2 hours at room temperature. Water and ethyl acetate was 

added to the reaction solution, and the mixture was partitioned.  After drying the organic layer 

with anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure.  The 

residue was purified by silica gel column chromatography and the diastereomers were separated 

to give N-((R)-6-chlorochroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxazepine-2-carboxamide (isomer A) (amount 2.7 mg, yield 10%) and N-((R)-6-

chlorochroman-3-yl)-6-(2,2,2-trifluoroethoxy)-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-

2-carboxamide (isomer B) (amount 2.9 mg, yield 11%). 

 [0798] 

 The compound of Example 257 was synthesized from the compound synthesized in 

Step 6 in Example 254 under the scheme depicted in the figure below. 

 [0799] 

[Chem 210] 
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 [0800] 

Example 258 

Production of (R)-3-(1H-pyrazol-5-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide  

 [0801] 

[Chem 211] 

 

 [0802] 

Step 1 

  To a solution of ethyl 5-hydroxy-1H-pyrazole-3-carboxylate (1.00 g, 6.40 mmol) in 
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acetonitrile (13 mL) was added potassium carbonate (2.66 g, 19.2mmol) and 1,4-dibromobutane 

(804 µL, 6.73 mmol).  After sealing, the mixture was stirred for 15 hours at 100°C.  The 

reaction solution was allowed to cool to room temperature, and after filtration, the filtrate was 

concentrated under reduced pressure.  The residue was purified by silica gel column 

chromatography to give ethyl 5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate 

(amount 574 mg, yield 43%). 

 [0803] 

Step 2 

 Ethyl 3-iodo-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate was 

obtained by a method similar to Example 14, using ethyl 5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxazepine-2-carboxylate instead of N-((R)-chroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide. 

 [0804] 

Step 3 to Step 4 

 (R)-3-Iodo-N-(6-(trifluoromethyl)chroman-3-yl)-5,6,7,8-tetrahydropyrazolo[5,1-

b][1,3]oxazepine-2-carboxamide was obtained by a method similar to Step 3 to Step 4 in 

Example 18, using ethyl 3-iodo-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate 

instead of ethyl 3-(pyridin-2-yl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxylate in Step 

3, and using (R)-6-(trifluoromethyl)chroman-3-amine hydrochloride synthesized by a method 

described in Reference Example 43 instead of (R)-6-chlorochroman-3-amine hydrochloride in 

Step 4. 

 [0805] 

Step 5 

 To a solution of (R)-3-iodo-N-(6-(trifluoromethyl)chroman-3-yl)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide (20 mg, 0.039 mmol) in n-butanol (800 

µL)were added 1H-pyrazol-5-ylboronic acid (8.8 mg, 0.079 mmol), triethylamine (22 µL, 0.16 

mmol) and bis(di-tert-butyl (4-dimethylaminophenyl)phosphine)dichloropalladium (II) (2.8 mg, 

0.0040 mmol).  The mixture was stirred for 1 hour at 120°C under microwave irradiation.  The 

reaction solution was concentrated under reduced pressure, and the residue was purified by silica 

gel column chromatography to give (R)-3-(1H-pyrazol-5-yl)-N-(6-(trifluoromethyl)chroman-3-

yl)-5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxamide (amount 13.6 mg, yield 

77%). 

 [0806] 

Example 259 
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Production of (R)-3-(1H-pyrazol-5-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-4H-

pyrazolo[5,1-c][1,4]oxazine-2-carboxamide  

 [0807] 

[Chem 212] 

 

 [0808] 

Step 1 to Step 4 

  (R)-3-(1H-Pyrazol-5-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-4H-

pyrazolo[5,1-c][1,4]oxazine-2-carboxamide was obtained by a method similar to Step 2 to Step 5 

in Example 258, using ethyl 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylate instead 

of ethyl 5,6,7,8-tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylate in Step 2. 

 [0809] 

Example 260 

Production of (R)-3-(pyridin-2-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-4H-

pyrazolo[5,1-c][1,4]oxazine-2-carboxamide  

 [0810] 

[Chem 213] 
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 [0811] 

Step 1 

 To a solution of ethyl 6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylate (400 

mg, 2.04 mmol) in acetonitrile (6.8 mL), N-iodosuccineimide (1.38 g, 6.13 mmol) was added, 

and the mixture was stirred for 14 hours at 70°C. An aqueous solution of sodium thiosulfate and 

ethyl acetate were added to the reaction solution, and the mixture was partitioned.  The organic 

layer was dried over anhydrous sodium sulfate and the solvent was evaporated off under reduced 

pressure.  The residue was purified by silica gel column chromatography to give ethyl 3-iodo-

6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylate (amount 650 mg, yield 99%). 

 [0812] 

Step 2 

 To a solution of ethyl 3-iodo-6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylate 

(200 mg, 0.621 mmol) in ethanol (6.2 mL), 4 mol/L aqueous solution of sodium hydroxide (0.62 

mL, 2.5 mmol) was added, and the mixture was stirred for 2 hours at room temperature.  To the 

reaction solution, 2 mol/L hydrochloric acid was added, and then the solvent was evaporated off 

under reduced pressure.  Toluene was added to the residue and the solvent was evaporated off 

under reduced pressure to give 3-iodo-6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylic 

acid (amount 325 mg, yield 99%) as a mixture with 4 equivalents of sodium chloride. 

 [0813] 
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Step 3 

 To a suspension of 3-iodo-6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxylic 

acid (a mixture with 4 equivalents of sodium chloride) (325 mg, 0.616 mmol), (R)-6-

(trifluoromethyl)chroman-3-amine hydrochloride (156 mg, 0.616 mmol) synthesized by a 

method described in Reference Example 43, 1-hydroxybenzotriazole (10.0 mg, 0.0739 mmol) 

and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (142 mg, 0.0739 mmol) in 

dichloromethane (10 mL), 4-methylmorpholine (203 µL, 1.85 mmol) was added, and the mixture 

was stirred for 12 hours at room temperature.  Water and ethyl acetate were added to the 

reaction solution, and the mixture was partitioned.  After drying the organic layer with 

anhydrous sodium sulfate, the solvent was evaporated off under reduced pressure.  The residue 

was purified by silica gel column chromatography to give (R)-3-iodo-N-(6-

(trifluoromethyl)chroman-3-yl)-6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxamide 

(amount 267 mg, yield 88%). 

 [0814] 

Step 4 

 To a mixed solution of (R)-3-iodo-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-

4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxamide (60.0 mg, 0.122 mmol) and (6-chloropyridin-2-

yl)boronic acid (28.7 mg, 0.182 mmol) in 1,4-dioxane (1 mL) and water (1 mL) were added 

cesium carbonate (119 mg, 0.365 mmol), bis(di-tert-butyl(4-

dimethylaminophenyl)phosphine)dichloropalladium (II) (8.6 mg, 0.012 mmol).  The mixture 

was stirred for 1 hour at 140°C under microwave irradiation.  Water and ethyl acetate was 

added to the reaction solution, and the mixture was partitioned.  The organic layer was dried 

over anhydrous magnesium sulfate and the solvent was evaporated off under reduced pressure.  

The residue was purified by silica gel column chromatography to give (R)-3-(6-chloropyridin-2-

yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-

carboxamide (amount 9.4 mg, yield 33%). 

 [0815] 

Step 5 

  To a solution of (R)-3-(6-chloropyridin-2-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-

dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxamide (290 mg, 0.606 mmol) in 

tetrahydrofuran (6 mL) were added ethanol (6 mL) and 20% palladium hydroxide on carbon 

(128 mg).  The mixture was stirred under pressurized conditions (balloon pressure) in hydrogen 

atmosphere for 2 hours at 50°C.  After the reaction solution was filtered through celite, the 

solvent was evaporated off under reduced pressure.  The residue was purified by silica gel 
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column chromatography to give (R)-3-(pyridin-2-yl)-N-(6-(trifluoromethyl)chroman-3-yl)-6,7-

dihydro-4H-pyrazolo[5,1-c][1,4]oxazine-2-carboxamide (amount 204 mg, yield 76%). 

 [0816] 

 The compound of Example 261 was synthesized under the scheme depicted in the figure 

below. 

 [0817] 

[Chem 214] 

 

 [0818] 

 The compound of Example 262 was synthesized by a method similar to Example 261. 

 [0819] 

 The compound of Reference Example 69 was synthesized under the scheme depicted in 

the figure below. 

 [0820] 

[Chem 215] 

 

 [0821] 

 The compound of Example 263 was synthesized using the compound of Reference 

Example 69 and the compound of Reference Example 1 by methods similar to Step 2 and Step 3 

in Example 261. 

 [0822] 
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 The compound of Example 264 was synthesized using the compound of Reference 

Example 69 and the compound of Reference Example 47 by methods similar to Step 2 and Step 

3 in Example 261. 

 [0823] 

 The compound of Reference Example 70 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 69. 

 [0824] 

[Chem 216] 

 

 [0825] 

 The compound of Example 265 was synthesized using the compound of Reference 

Example 70 and the compound of Reference Example 43 by methods similar to Step 2 and Step 

3 in Example 261. 

 [0826] 

 The compound of Example 266 was synthesized using the compound of Reference 

Example 70 and the compound of Reference Example 44 by methods similar to Step 2 and Step 

3 in Example 261. 

 [0827] 

 The compound of Example 267 was synthesized under the scheme depicted in the figure 

below. 

 [0828] 

[Chem 217] 
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 [0829] 

Example 268 

Production of (R)-N-(6-cyanochroman-3-yl)-5-(4-fluorobenzyl)-4,5,6,7-tetrahydropyrazolo[1, 5-

a]pyrazine-2-carboxamide  

 [0830] 

[Chem 218] 

 

 [0831] 

Step 1 

 To a solution of 5-(tert-butoxycarbonyl )-4,5,6,7-tetrahydropyrazolo[1, 5-a]pyrazine-2-

carboxylic acid (120 mg, 0.449 mmol) in dichloromethane (3 mL) were added HATU (188 mg, 

0.494 mmol), N,N-diisopropylethylamine (386 µL, 2.24 mmol) and (R)-3-aminochroman-6-

carbonitrile (104 mg, 0.494 mmol) synthesized by a method described in Reference Example 24.   
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The mixture was stirred for12 hours at room temperature.  The reaction solution was purified 

by silica gel column chromatography to give (R)-tert-butyl 2-((6-cyanochroman-3-

yl)carbamoyl)-6,7-dihydropyrazolo[1, 5-a]pyrazine-5 (4H)-carboxylate (amount 210 mg). 

 [0832] 

Step 2 

 To a solution of (R)-tert-butyl 2-((6-cyanochroman-3-yl) carbamoyl)-6,7-

dihydropyrazolo[1, 5-a]pyrazine-5 (4H)-carboxylate (210 mg, 0.496 mmol) in ethyl acetate (8 

mL), 4 mol/L hydrogen chloride-ethyl acetate solution (8.0 mL, 32 mmol) was added, and the 

mixture was stirred for 2 hours at room temperature.  The solvent was evaporated off under 

reduced pressure to give (R)-N-(6-cyanochroman-3-yl)-4,5,6,7-tetrahydropyrazolo[1,5-

a]pyrazine-2-carboxamide hydrochloride (amount 178 mg, yield 100%). 

 [0833] 

Step 3 

 To a solution of (R)-N-(6-cyanochroman-3-yl)-4,5,6,7-tetrahydropyrazolo[1, 5-

a]pyrazine-2-carboxamide (15.0 mg, 0.0417 mmol) in N,N-dimethylformamide (208 µL) were 

added N,N-diisopropylethylamine (36 µL, 0.21 mmol) and 1-(bromomethyl)-4-fluorobenzene 

(15.8 mg, 0.0834 mmol). The mixture was stirred for 12 hours at 100°C. Water and chloroform 

was added to the reaction soltion, and the mixture was partitioned. After the organic layer was 

dried over sodium sulfate, the solvent was evaporated off under reduced pressure. The residue 

was purified by silica gel column chromatography to give (R)-N-(6-cyanochroman-3-yl)-5-(4-

fluorobenzyl)- 4,5,6,7-tetrahydropyrazolo[1,5-a]pyrazine-2-carboxamide (amount 16.0 mg, yield 

89%). 

 [0834] 

 The compound of Example 269 was synthesized by a method similar to Example 268. 

 [0835] 

 The compound of Example 270 was synthesized by a method similar to Example 268. 

 [0836] 

 The compound of Example 271 was synthesized by a method similar to Example 268. 

 [0837] 

 The compound of Example 272 was synthesized by methods similar to those described 

in Example 268 and Reference Example 3. 

 [0838] 
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 The compound of Reference Example 71 (shown in the figure below.) was synthesized 

by methods similar to those described in Step 1 to Step 2 in Example 268 and in Reference 

Example 1. 

 [0839] 

[Chem 219] 

 

 [0840] 

 The compound of Example 273 was synthesized from the compound of Reference 

Example 71 by a method similar to Step 3 in Example 268. 

 [0841] 

 The compound of Example 274 was synthesized from the compound of Reference 

Example 71 under the scheme depicted in the figure below. 

 [0842] 

[Chem 220] 

 

 

 [0843] 

 The compound of Example 275 was synthesized under the scheme depicted in the figure 

below. 

 [0844] 

[Chem 221] 
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 [0845] 

 The compound of Reference Example 72 (shown in the figure below.) was synthesized 

by a method similar to Step 1 to Step 2 in Example 268. 

 [0846] 

[Chem 222] 

 

 [0847] 

 The compound of Example 276 was synthesized from the compound of Reference 

Example 72 under the scheme depicted in the figure below. 

 [0848] 

[Chem 223] 

 

 [0849] 

 The compound of Example 277 was synthesized from the compound of Reference 

Example 72 under the scheme depicted in the figure below. 

 [0850] 
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[Chem 224] 

 

 [0851] 

 Example 278 was synthesized under the scheme depicted in the figure below. 

 [0852] 

[Chem 225] 

 

 [0853] 

 The compound of Reference Example 73 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 27. 

 [0854] 

[Chem 226] 

 

 [0855] 

 The compound of Example 279 was synthesized by methods similar to those described 

in Example 278 and Reference Example 73. 
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 [0856] 

 The compound of Example 280 was synthesized from the compound of Reference 

Example 71 under the scheme depicted in the figure below. 

 [0857] 

[Chem 227] 

 

 [0858] 

 The compound of Example 281 was synthesized under the scheme depicted in the figure 

below. 

 [0859] 

[Chem 228] 

 

 [0860] 

 The compound of Example 282 was synthesized by methods similar to those described 

in Example 281 and Reference Example 24. 

 [0861] 

 The compound of Example 283 was synthesized under the scheme depicted in the figure 

below. 

 [0862] 

[Chem 229] 
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 [0863] 

 The compound of Example 284 was synthesized by a method similar to Example 283. 

 [0864] 

 The compound of Example 285 was synthesized by a method similar to Example 283. 

 [0865] 

 The compound of Reference Example 74 was synthesized under the scheme depicted in 

the figure below. 

 [0866] 

[Chem 230] 

 

 [0867] 

 The compound of Example 286 was synthesized by a method similar to Example 283, 

using the compound of Reference Example 74 and the compound of Reference Example 24.  

 [0868] 

 The compound of Example 287 was synthesized by a method similar to Step 6 to Step 8 

in Example 70. 

 [0869] 

Example 288 

Production of N-((R)-6-chlorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-

a]pyridine-2-carboxamide (isomer A) hydrochloride  

 [0870] 

[Chem 231] 
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 [0871] 

  To a solution of N-((R)-6-chlorochroman-3-yl)-6-(trifluoromethyl)-5,6,7,8-

tetrahydroimidazo[1,2-a]pyridine-2-carboxamide (isomer A) (170 mg, 0.425 mmol) synthesized 

by a method described in Example 2 in ethyl acetate (1 mL), 4 mol/L hydrogen chloride-ethyl 

acetate solution (1 mL, 4 mmol) was added, and the mixture was stirred for 10 minutes.  The 

solvent was evaporated off under reduced pressure to give N-((R)-6-chlorochroman-3-yl)-6-

(trifluoromethyl)-5,6,7,8-tetrahydroimidazo[1,2-a]pyridine-2-carboxamide (isomer A) 

hydrochloride (amount 185 mg, yield 100%). 

 [0872] 

 The compound of Example 289 was synthesized from the compound of Example 81 

under the scheme depicted in the figure below. 

 [0873] 

[Chem 232] 

 

 [0874] 

Example 290 

Production of (R)-N-(6-cyanochroman-3-yl)-5-(4-fluorobenzyl)-4,5,6,7-tetrahydropyrazolo[1, 5-

a]pyrazine-2-carboxamide hydrochloride 

 [0875] 

[Chem 233] 

 

 [0876] 
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 To a solution of (R)-N-(6-cyanochroman-3-yl)-5-(4-fluorobenzyl)-4,5,6,7-

tetrahydropyrazolo[1, 5-a]pyrazine-2-carboxamide (122 mg, 0.283 mmol) synthesized by a 

method described in Example 268 in ethyl acetate (2 mL), 4 mol/L hydrogen chloride-ethyl 

acetate solution (141 µL, 0.563 mmol) was added, and the mixture was stirred.  n-Hexane (2 

mL) was added, the precipitated solid was filtered, and then the solid was dried under reduced 

pressure to give (R)-N-(6-cyanochroman-3-yl)-5-(4-fluorobenzyl)-4,5,6,7-tetrahydropyrazolo[1, 

5-a]pyrazine-2-carboxamide hydrochloride (amount 96.4 mg, yield 73%). 

 [0877] 

 In the tables below, on the compounds synthesized in Example 1 to Example 287, the 

chemical structures and instrumentall analysis data are shown. Meanwhile, n the tables below, 

the asterisks (*) appearing in the structural formulae in the Examples denote that the 

corresponding asymmetric carbon has a single steric structure. Unless specifically stated 

otherwise, “Example“ in the tables refers to the compound intended for production in each 

Example; for example, the data given for Example 1 shows the data of the compound intended 

for production in Example 1. 

[0878] 

[Table 1] 



1H-NMR (COC13) 5: 1.95 (1H, rn), 2.34 (1H, rn), 2.76- 
2.88 (3H, rn), 3.06 (1H, rn), 3.15 (1H, m), 3.99 (111, m), 	ESI-MS miz: 
4.13-4.22 (2H, m), 4.28 
d, .1=6.6 Hz), 7,15-7.18 

(1H, rn), 4.60 

(2H, m), 7.21 

(1H, m), 6.75 (1H, 
(1H, dd, .1=8.6, 2.4 

444, 446 
[M+H)+ 

Hz), 7.46 (1H, s). 

 

Br 

5 

Example Structural formula NMR MS 

1 

F3C 

1H-NMR pow 8: 1.93-1.99 (1H, m), 2.32-2.36 (1H, 
m), 2.75-2.88 (3H, m), 3.03-3.08 (1H, m), 3.14-3.19 (1H, 
m), 3.96-4.03 (1H, m), 4.12-4.18 (2H, m), 4.26-4.30 (1H, 
m), 4.58-4.62 (1H, m), 6.74 (1H, d, .1=9.0 Hz), 6_80-6.83 
(2H, m), 7.18 (1H, d, J=7.6 Hz), 7.46 (1 H, s). 

2 
(isomer A) 

HU. • 

FA • 	0  

1H-NMR (CDCI3) 5: 1.94(1 H, m), 2.34 (1H, m), 2.74-
2.87 (3H, m), 3.02-3.19 (2H, rn), 3.99 (1H, rn), 4.13-4.22 
(2H, m), 4.28 (1H, m), 4.60 (1H, rn), 6.80 (1H, d, J=8.7 
Hz), 7.03 (1H, m), 7.07 (1H, dd, J=8.9, 2.7 Hz), 7.17 (1H, 
d, J=7.6 Hz), 7.46 (1H, s). 

ESI-MS mtz: 
400 [M+1-1]4 

2 

(isomer B) 
HN, • 

F3C"'II. 

1H-NMR (CDC13) 6: 1.95 (1H, m), 2.34 (1H, m), 2.73- 
2.87 (3H, in), 3.06 (1H, m), 3.15 (1H, m), 4.00 (1H, m). 

GM -MS mlr 
4,13-4.23 (2H, m), 4.28 (1H, m), 4.60 (1H, rn), 6.80 (1H, 

400 [M+HP. 
d, J=8.7 Hz), 7.03 (1H, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7, 
2.6 Hz), 7.17 (1H, d, J=8.2 Hz), 7.46 (1H, s). 

1H-NMR (CDC13) 8 : 1.95 (1H, m), 2.34 (1H, m), 2.72-
2.88 (2H, m), 2.96-3.35 (6H, m), 3.99 (1H, m), 4.15 (1H, 
m), 4.26-4.31 (2H, m), 5.27 (1H, m), 6.77 (1H, d, J=9.7 
Hz), 7.05-7.07 (2H, rn), 7.43 (1H, s). 

3 
ESI-MS rnlz 
414 [M+1-11+ 

4 

1H-NMR (CDCI3) 8: 1.97 (111, m), 2.34 (1 H. m), 2.73-
2.87 (2H, m), 3.00-3.27 (6H, m), 3.99 (1H, m), 4.15 (1H, 
m), 4.26-4.32 (2H, m), 5.27 (1H, m), 6.77 (1H, d, J=9.4 
Hz), 7.06-7.07 (2H, m),7.43 (1 H, s). 

ESI-MS mir 
414 (M+1-114 

6 
HN, . 

FA 

1H-NMR (CDCI3) 5: 1,94 (1H, m), 2.33 (1H, m), 2,75-
2.84 (2H, m), 2.91 (1H, m), 3.05 (1H, m), 3.20 (1H, m), 
3.99 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H, m), 4.63 (111, 
m), 6.56 (111, t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz), 7.16 
(1H, d, J=7.9 Hz), 7.21 (1H, s), 7.27 (1H, m), 7.46 (1H, O. 

7 
(isomer A) fl HMS 

F3C • 	 0 

1 H-NMR (COCI3) 6: 1.94 (111, m), 2.33 (1H, rn), 2.76-
2.84 (2H, rn), 2.91 (1H, m), 3.05 (1H, rn), 3.15 (1H, m), 
3.99 (1H, m), 4.17-4.30 (3H, m), 4.63 (1H, m), 6.56 (1H, 
t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz), 7.16 (1H, d, J=7.8 
Hz), 7.21 (1 H, s), 7.27 (1 H. m), 7.46 (1H, s). 

ESI-MS rn/z: 
416 [M+11]-1,  

7 
(isomer B) 

1 H-NMR (CDCI3) 6: 1.95 (111, m), 2.33 (1H, m), 2.75-
2.83 (2H, m). 2.90 (1H, m), 3.06 (1H, m), 3.20 (1 H. rn), 
4.00 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H, m), 4.63 (1H, 
m), 6.56 (1H, t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz), 7.16 
(111, d, J=7.8 Hz), 7.21 (1H, s), 7.27 (111, m), 7.46 (1H, s). 

ESI-MS rnir 
416 [M+H]+ 

Example Structural formula NMR MS 

1 
N
I 	• 

HN  

F3C 	 o 

1H-NMR poci3) 6: 1.93-1.99 (1H, m), 2.32-2.36 (1H, 
m). 2.75-2.88 (3H, m), 3.03-3.08 (1H, m). 3.14-3.19 (1H, 
m). 3.96-4,03 (1H, m), 4,12-4.18 (2H, m), 426-4,30 (1H, 
m), 4.58-4.62 (1H, m), 6.74 (1H, d, J=9.0 Hz), 6_80-6.83 
(2H, m), 7.18 (1H, d, J=7.6 Hz), 7.46 (1H, s). 

2 
(isomer A) 

Cl 

r..n.r..A. 	HN- 

11--/-1" 	C .1....„ 	0 F3C 

1H-NMR (CDCI3) 5: 1.94(1 H, m), 2.34 (1H, m), 2.74-
2.87 (3H, m), 3.02-3.19 (2H, rn), 3.99 (1H, rn), 4.13-4.22 
(2H, m), 4.28 (1H, m), 4.60 (1H, m], 6.80 (1H, d, J=8.7 
Hz), 7.03 (1H, rn), 7.07 (1H, dd, J=8.9, 2.7 Hz), 7.17 (1 H H. 
d, J=7.8 Hz), 7.46 (1H, s). 

E SI-MS rnfz: 
400 [M+H]-1. 

(isomer B) 

2 II 

Cl 

HN" 
N / 	

0 

a 	 0 

1H-NMR (CDC13) 6: 1.95 (1H, m). 2.34 (1 H, m), 2.73- 
2.87 (3H, m], 3.06 (1H, m). 3.15 (OH. m), 4.00 (1H, m),

_N 4,13-4.23 (2H, rn). 4.28 (1H. m), 4.60 OH. m), 6.80 (1H, 
d, J=8.7 Hz), 7.03 (1H, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7, 
2.6 Hz), 7.17 (1H, d, J=8.2 Hz), 7.46 (1H, s). 

ESI-MS rniz: 
400 (M+Hp• 

ESI-MS Srniz 
414 [M+1-1]+ 3 

ci 

_N 	. 	* 
/ 	

0 
F3c 	

N 	0 

1H-NMR (CDC13) 8 : 1.95 (1H, m), 2.34 (1H, m), 2.72- 
2.88 (2H, m), 2.96-3.35 (6H, m), 3.99 (1H, m), 4.15 (1H, 
m), 4.26-4.31 (2H, m), 5.27 (1H, rn), 6.77 (1H, d, J=9.7 
Hz), 7.05-7.07 (2H, rn), 7.43 (1H, a). 

4 

Cl 

\ 	
'  '' 

F3C 	
N 

1H-NMR (CDCI3) 8: 1.97 (111, m). 2.34 (1 H. m), 2.73- 
2.87 (2H, m), 3.00-3.27 (6H, m), 3.99 (1H, m), 4.15 (1H, 
rn), 4.26-4.32 (2H, m), 5.27 (11-1, m), 6,77 (1H, d, J=9.4 
Hz), 7.06-7.07 (2H, m),7.4311H, s). 

Esi-ms raft 
414 [WM+ 

5 r.---.1.„„N 	11N.. 	4, , 

.1.„,,,N -1A 	s  F30 	 0 

1H-NMR (C0C13) 5 : 1.95 (1H, m), 2.34 (1H, m), 2.76- 
2.88 (3H, m), 3.06 (1H, m), 3.15 (1H, m), 3.99 (111, my, 
4.13-4.22 (2H, m), 4.28 (1H, m}, 4.60 (1 H, m), 6.75 (1H, 
d, J=B.6 Hz), 7,15-7.18 (2H, m), 7.21 (1H, dd, J=8.6, 2.4 
Hz), 7.46 (1 H, s). 

ESI-MS mix: 
444, 446 
[M+F1]-1. 

6 

F  F 

r.."..r..,N 	HN" • 	. 

FC-...-14-iSI,0  3 
 

1 H-NMR (CRC13) 6: '1,94 (1H, m), 2.33 (1H, m), 215-
2.84 (2H, m), 2.91 (1H, m), 3.05 OH, m), 3.20 (1H, m), 
3.99 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H. m). 4.63 (1H. 
m), 6.56 (11-1, t, J=56.7 Hz), 6.93 [1H, d, J=8.4 Hz], 7.16 
(1H, d, J=7.9 Hz), 7.21 (1H, s), 7.27 (1H, m), 7.46 (1H, s). 

7 
(isomer A) 

1 
(isomer B) 

F 
F 

_.t.1 	}IN 	IF 
0 

F3c 	N 	0 

1H-NMR (CDC13) 6: 1.94 (1H, m), 2.33 (1H, m), 2.76- 
2.84 (2H, m), 2.91 (1H, m), 3.05 (1H, m), 3.15 (1 H, m), 
3.99 (1H, m], 4.17-4.30 (3H, m), 4.63 (1H, m), 6.56 (1H, 
t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz), 7.16 (1H, d, J=7.8 
Hz), 7.21 (1 H, s). 7.27 (1 H. m), 7.46 (11-1, s). 

ESI-MS rniz: 
416 (M+H]+ 

F 

HN 	11 
,...-Cli 

F3c 

1H-NMR (CDCI3) 5: 1.95 (1H, m), 2.33 (1H, m), 2.75-
2.83 (2H, m), 2.90 (11-1. m), 3.06 [1H, m]. 3.20 (1 H. rn), 
4.00 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H, m), 4.63 (1H, 
m), 6.56 (1H, t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz). 7.16 
(1H, d, J=7.8 Hz), 7.21 (1H, s), 7.27 (1H, m), 7.46 (1H, s). 

ES1-MS miz: 
416 [M+11+ 

Example Structural formula NMR MS 

1 
N
I 	• 

HN  

F3C 	 o 

1H-NMR poci3) 6: 1.93-1.99 (1H, m), 2.32-2.36 (1H, 
m). 2.75-2.88 (3H, m), 3.03-3.08 (1H, m). 3.14-3.19 (1H, 
m). 3.96-4,03 (1H, m), 4,12-4.18 (2H, m), 426-4,30 (1H, 
m), 4.58-4.62 (1H, m), 6.74 (1H, d, J=9.0 Hz), 6_80-6.83 
(2H, m), 7.18 (1H, d, J=7.6 Hz), 7.46 (1H, s). 

2 
(isomer A) 

Cl 

r..n.r..A. 	HN- 

11--/-1" 	C .1....„ 	0 F3C 

1H-NMR (CDCI3) 5: 1.94(1 H, m), 2.34 (1H, m), 2.74-
2.87 (3H, m), 3.02-3.19 (2H, rn), 3.99 (1H, rn), 4.13-4.22 
(2H, m), 4.28 (1H, m), 4.60 (1H, m], 6.80 (1H, d, J=8.7 
Hz), 7.03 (1H, rn), 7.07 (1H, dd, J=8.9, 2.7 Hz), 7.17 (1 H H. 
d, J=7.8 Hz), 7.46 (1H, s). 

E SI-MS rnfz: 
400 [M+H]-1. 

(isomer B) 

2 II 

Cl 

HN" 
N / 	

0 

a 	 0 

1H-NMR (CDC13) 6: 1.95 (1H, m). 2.34 (1 H, m), 2.73- 
2.87 (3H, m], 3.06 (1H, m). 3.15 (OH. m), 4.00 (1H, m),

_N 4,13-4.23 (2H, rn). 4.28 (1H. m), 4.60 OH. m), 6.80 (1H, 
d, J=8.7 Hz), 7.03 (1H, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7, 
2.6 Hz), 7.17 (1H, d, J=8.2 Hz), 7.46 (1H, s). 

ESI-MS rniz: 
400 (M+Hp• 

ESI-MS Srniz 
414 [M+1-1]+ 3 

ci 

_N 	. 	* 
/ 	

0 
F3c 	

N 	0 

1H-NMR (CDC13) 8 : 1.95 (1H, m), 2.34 (1H, m), 2.72- 
2.88 (2H, m), 2.96-3.35 (6H, m), 3.99 (1H, m), 4.15 (1H, 
m), 4.26-4.31 (2H, m), 5.27 (1H, rn), 6.77 (1H, d, J=9.7 
Hz), 7.05-7.07 (2H, rn), 7.43 (1H, a). 

4 

Cl 

\ 	
'  '' 

F3C 	
N 

1H-NMR (CDCI3) 8: 1.97 (111, m). 2.34 (1 H. m), 2.73- 
2.87 (2H, m), 3.00-3.27 (6H, m), 3.99 (1H, m), 4.15 (1H, 
rn), 4.26-4.32 (2H, m), 5.27 (11-1, m), 6,77 (1H, d, J=9.4 
Hz), 7.06-7.07 (2H, m),7.4311H, s). 

Esi-ms raft 
414 [WM+ 

5 r.---.1.„„N 	11N.. 	4, , 

.1.„,,,N -1A 	s  F30 	 0 

1H-NMR (C0C13) 5 : 1.95 (1H, m), 2.34 (1H, m), 2.76- 
2.88 (3H, m), 3.06 (1H, m), 3.15 (1H, m), 3.99 (111, my, 
4.13-4.22 (2H, m), 4.28 (1H, m}, 4.60 (1 H, m), 6.75 (1H, 
d, J=B.6 Hz), 7,15-7.18 (2H, m), 7.21 (1H, dd, J=8.6, 2.4 
Hz), 7.46 (1 H, s). 

ESI-MS mix: 
444, 446 
[M+F1]-1. 

6 

F  F 

r.."..r..,N 	HN" • 	. 

FC-...-14-iSI,0  3 
 

1 H-NMR (CRC13) 6: '1,94 (1H, m), 2.33 (1H, m), 215-
2.84 (2H, m), 2.91 (1H, m), 3.05 OH, m), 3.20 (1H, m), 
3.99 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H. m). 4.63 (1H. 
m), 6.56 (11-1, t, J=56.7 Hz), 6.93 [1H, d, J=8.4 Hz], 7.16 
(1H, d, J=7.9 Hz), 7.21 (1H, s), 7.27 (1H, m), 7.46 (1H, s). 

7 
(isomer A) 

1 
(isomer B) 

F 
F 

_.t.1 	}IN 	IF 
0 

F3c 	N 	0 

1H-NMR (CDC13) 6: 1.94 (1H, m), 2.33 (1H, m), 2.76- 
2.84 (2H, m), 2.91 (1H, m), 3.05 (1H, m), 3.15 (1 H, m), 
3.99 (1H, m], 4.17-4.30 (3H, m), 4.63 (1H, m), 6.56 (1H, 
t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz), 7.16 (1H, d, J=7.8 
Hz), 7.21 (1 H, s). 7.27 (1 H. m), 7.46 (11-1, s). 

ESI-MS rniz: 
416 (M+H]+ 

F 

HN 	11 
,...-Cli 

F3c 

1H-NMR (CDCI3) 5: 1.95 (1H, m), 2.33 (1H, m), 2.75-
2.83 (2H, m), 2.90 (11-1. m), 3.06 [1H, m]. 3.20 (1 H. rn), 
4.00 (1H, m), 4.19 (1H, m), 4.25-4.30 (2H, m), 4.63 (1H, 
m), 6.56 (1H, t, J=56.7 Hz), 6.93 (1H, d, J=8.4 Hz). 7.16 
(1H, d, J=7.8 Hz), 7.21 (1H, s), 7.27 (1H, m), 7.46 (1H, s). 

ES1-MS miz: 
416 [M+11+ 
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Example Structural formula NMR 	 MS 

8 

9 
(Isomer A) 

14 	H 

Ig 	HN 

ci 

. 

1H-NMR (CDC13) 6 : 1.98 (1H, m), 2.36 (1H, m), 2.74-
2.91 (3H, m), 3.04-3.17 (2H, m), 4.00 (1H, t, J=11.5 Hz), 
4.11-4.20 (2H, m), 4.28 (1H, dd, J=4.2, 12A Hz), 4.68 
(1H, m), 6.80 (1H, d, J=8.0 Hz), 6.98 (1H, dd, J=8.0, 1.2 
Hz), 7.07 (1H, t, J=8.0 Hz), 7.17 (1H, d, J=7.9 Hz), 7.47 
(1H, s). 

ESI-MS mix: 
400 (M+Hj+ 

ESI-MS mix: 
444, 446 
[Mi-H]+ 

. 

1H-NMR (CDCl3) 8: 1.96 (1H, m), 2.35 (1H, m), 2.76-
2.88 (3H, m), 3.05-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 
(2H, m), 4.28 (1H, m), 4.67 (1H, m), 6.85 (11-1, dd, J=8.2, 
1.0 Hz), 7.01 (1H, I. J=8.1 Hz), 7.16-7.18 (2H, m), 7.48 
(1H, 5) 

9 
(Isomer t3) 

_N 	H 

0 

r 

• 

.2.88 
1H-NMR (CDC13) 6: 1.95 (1H, m), 2.35 (1H, m), 2.77- 

(3H, m), 3.04-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 
ESI-MS mix: (2H, m), 4.26 (1H, m), 4.67 (1H, m), 6.85 OH, dd, J=8.2, 

1.0 Hz), 7.01 (1H, t, J=8.1 Hz), 7.16-7.19 (2H, m), 7.47 	444, 446 
+H]+ 

F3C 

10  

• 

_,.14 	HN 406 

1H-NMR (C0GI3) 8 8.50-0.64 (2-1, rn), 0.85-0.94 (2H, m), 1,70-1.79 
(1H, rn), 1.90.2.01 (1H, m), 2.32-2.41 (1H, m), 2.71-2.88 (2H, m), 
2.95 (1H. dd, J=17.0. 4.7 Hz), 3.02-3.12 (1H, m), 3.24 (1H, dd, 

..1... J=17.0, 6 1 Hz), 4 00 (1H, t,10.8 Hz), 4 08-4 12 (1H, rn), 4.20 (1H, 
dd, J=10.6, 2.4 Hz), 4.28 (1H, dd. J=12.8, 5.4 Hz}, 4.67-4.70 (1H. rn), 
6.62 (1H. d, J=.7.5 Hz), 8.74 OH, d, J. 8.0 Hz), 7.05 (1H, I. J.7.8 Hz), 
7.20-7.26 (1H, rn), 7.47 (1H, 6)- 

ESI-MS m/z: 

[M+H]+ 

11 

	

,...---,....,..N 	HO. 

.1..,,....,14.- F3C 	 0  

	

N 	HN 

F3c 	N 	0
Hz), 

11,
2.34 

Br 

o 

We 

* 

1H-NMR (CDC13) 8 : 1.20 (3H, t, J=7.6 Hz), 1.95 (1Hr  M), 

(1H, m), 2.55 (2H, q, J=7.6 Hz), 1.74-1.86 (3H, m), 
3.06 (1H, m), 3.17 (11-1, m), 3.99 (11-1, m), 4.12 (1H, m), 
4,19 (1H, m), 4.27 (11-1, m), 4.61 (1H, m), 6.79 (1 H, d, 
J=8.3 Hz), 6.87 (1H, s), 6.95 (1H, dd, J=8.3, 2.1 Hz), 7.20 
(1H, d, J=8.4 Hz), 7.45 (1H, s). 

ESI-MS mix: 
394 [M+H]- 

ESI-MS mix: 
444, 446 
[M+H]+ 

ESI-MS mix: 
396 [M+11]4- 

12 

1H-NMR (CDC13) 6: 1.95 (1H, m), 2.34 (111, ml, 2.75- 
2.89 (3H, m), 3.06 (1H, m), 3.15 (1H, m), 3.99 (1H, m), 

-4.22 (2H, m), 4.28 (1H, m), 4_60 (1H, m), 6.75 	H, 4.13 	 O 
d, J=8.6 Hz), 7.15-7.18 (2H, m), 7.21 (1H, dd, J=8.6, 2.4 

7.46 (1H, s). 

13 ..."....._,N 	HN 

„1„.N-.. 	n  
F3C 	 ••• 

1H-NMR (CDCI3) 6: 1.94 (1H, m), 2.43 (1H, m), 2.74-
2.87 (3H, m), 3.05 (1H, m), 3.17 (1H, m), 3.74 (3H, a), 
3.99 (1H, m), 4.10-4.18 (2H, m), 4.27 (1H, m), 4.60 (1H, 
rn), 6.58 (1H, d, J=2.7 Hz), 6.70 (1H, dd, J=8.9, 3.0 Hz), 
6.80 (1H, d, J=8.9 Hz), 7.22 (1H, d, J=711 Hz), 7.45 (1H, 
s). 

14 iecrl.) H 

F 	
N / 

I 

1H-NMR (CDCI3) la : 1.92 (1H, m), 2.35 (1H, m), 2.72- 
 2.90 (3H, m), 3.08 (1H, m), 3.19 (1H, dd, J=16.8, 5.4 Hz), 

3.74 (1H, m), 4.14-4.24 (3H, m), 4.61 (1H, m), 5.86-6.91 
(2H, m), 7.08 (1H, d, J=7.4 Hz), 7.13 (1H, m), 7.31 (1H, 
d, J=7.8 Hz). 

. 	1H-NMR (CDC13) 6: 1.96 (1H, m), 2.33 (11-1, m), 2.72 
(1H, m), 2.80-2.90 (2H, m), 3.10-3.20 (21i, m), 3.89 (3H, 
d, J.1.0 Hz), 4.09-4.23 (3H, m), 4.48 (1H, m), 4.55 (1H, 
m), 6.75 (1H, m), 6.86-6.91 (2H, m), 7.05 (111, m), 7.12 
(1H, m), 7.48 (1H, d, J=8.2 Hz), 7.64-7.71 (21-1, m). 

ESI-MS mix:  
4921M+K+ 

ESI-MS mix: 
473 [M+Hp- 

15 

N 	HN, 	• • 

..-..„,..14 	7  FaC 	 0 

Nj 

AAeO 

F 

F 

F3C 

HN, . • 

FaC 	 0 

F3C 

HN 

F3C 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) d : 1.98 (1H, m), 2.36 (1H, m), 2.74-
291 (3H, m), 3_04-3.17 (2H, m), 4.00 (1H, t, J=11.5 Hz), 
4.11-4.20 (2H, m), 4.28 (1H, dd, J=4.2, 12.4 Hz), 4.68 
(1H, m), 6.80 (1H, d, J-8.0 Hz), 6.98 (1H, dd, J=8.0, 1.2 
Hz), 7.07 (11-1, t, J=8.0 Hz), 7.17 (1H, d, J=7.9 Hz), 7.47 
(1H, s). 

1H-NMR (CDCI3) a: 1_96 (1H, m), 2.35 (1H, rn), 2.76-
2.68 (3H, m), 3.05-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 
(2H, m), 4.28 (1H, m), 4.67 (1F1, m), 6.85 (1H, dd, J=8.2, 
1.0 Hz), 7.01 (1H, t, J=8.1 Hz), 7.16-7.16 (2H, m), 7.48 
(1H, s) 

9 
(Isomer A) 

8 

1H-NMR (CDCI3) 6: 1.95 (1H, rn), 2.35 (1H, m), 2.77-
2.88 (3H, m), 3.04-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 

(2H, m), 4.28 (1H, m), 4.67 (1H, m), 6.85 (111, dd, J=8.2, 
1.0 Hz), 7.01 (1H, t, J=8.1 Hz), 7./6-7.19 (2H, m), 7.47 
(1H, s). 

9 

(Isomer ES) 
ESI-MS miz: 

444,446 

1H-NMR (CDG13) 8  :0.60-0.64 (24-1, rn), 0.85-0.94 (2H, m), 1.70-1.79 
(1H, rn), 1.90-2.01 (1H, m), 2.32-2.41 (1H, on), 2.71-2.88 (2H, rn), 
2.95 (11-1, dd, J=17.0, 4.7 Hz), 3.02-3.12 (1H, m), 3.24 (1H, dd, 
J=17.0, 6.1 Hz), 4.00 0H, t, J=10.8 Hz), 498-412 (1H, m), 420 (11-1, 
dd, J=10.6. 2.4 Hz), 428 OH. dd. J=12.6, 5.4 Hz), 4.57-4.70 (111, rn), 
6.62 (1H, d, J=7.5 Hz), 6.74 (1H, d, J= 8.0 Hz), 7.05 (1H, t, J=7.6 Hz), 
7.20-726 (1H, m), 7.47 (1H, 6). 

10 
ESI-MS rniz: 
406 [M+H]i• 

1H-NMR (CDCI3) 8 : 1.20 (3H, t, J=7.6 Hz), 1.95 (1Hr  m), 
2.34 (1H, m), 2.55 (21-1, q, J=7.8 Hz), 1.74-1.86 (3H, m), 

3.06 (1H, m), 3.17(1H, m), 3.99(1H, M), 4.12(1H, m), 
4,19 (1H, m), 4,27 (1H, m), 4.61 (1H, m), 6.79 (1H, d, 
J=8.3 Hz), 6.67 (1H, s), 6.95 (1H, dd, J=8.3, 2.1 Hz), 7.20 
(1H, d, J=8.4 Hz), 7.45 (1H, s). 

11 
ESI-MS rn/z: 
394 [M+HII- 

1H-NMR (CDCI3) 6: 1.95 (111, m), 2.34 (11-1, m), 2.75-

2.89 (3H, m), 3.06 (1H, m), 3.15 (1H, rn), 3.99 (1H, m), 
4.13-4.22 (2H, rn), 4.28 (1H, m), 4.60 (1H, m), 6.75 (1H, 
d, J=8.6 Hz), 7,15-7.18 (2H, m), 7.21 (11-1, dd, J=8.6, 2.4 
Hz), 7.46 (11-1, s). 

12 
ESI-MS m/z: 

444,446 
(144+11J4- 

1H-NMR (CDCI3) 8: 1.94 (1H, m), 2.43 (111, m), 2.74-
2.87 (3H, m), 3.05 (1H, m), 3.17 (1H, m), 3.74 (3H, a), 

3.99 (1 H, rn), 4.10-4.18 (2H, m), 4.27 (1H, m), 4.60 (1H, 
m), 6.58 (1H, d, J=2.7 Hz), 6.70 (1H, dd, J=8.9, 3.0 Hz), 
6.80 (11-I, d, J=8.9 Hz), 7.22 (1H, d, J=7.8 Hz), 7.45 (1H, 

s). 

13 

1H-NMR (CDCI3) 5 : 1.92 (1H, m), 2.35 (1H, m), 2.72-

2.90 (3H, m), 3.08 (1H, m), 3.19 (1H, dd, J=16.8, 5.4 Hz), 

3.74 (1 H, m), 4.14-4.24 (3H, m), 4.61 (1H, m), 6.86-6.91 
(2H, m), 7.06 (1H, d, J=7.4 Hz), 7.13 (1H, m), 7.31 (1H, 
d, J=7.8 Hz). 

1H-NMR (CDCI3) 6: 1.96 (1H, rn), 2.33 (1H, m), 2.72 
(1H, rn), 2.80-2.90 (2H, rn), 3.10-320 (211, m), 3.89 (3H, 
d, J=1.0 Hz), 4.09-4.23 (3H, m), 4.48 (1H, m), 4.55 (1H, 
m), 6.75 (1H, m), 6.86-6.91 (2H, m), 7.05 (11-I, m), 7.12 
(1H, rn), 7.48 (1H, d, J=8.2 Hz), 7.64-7.71 (2H, m). 

ESI-MS mix: 
492 IM+H]+ 

ESI-MS mix: 
473 [M-FH]+ 

ESI-MS mix: 
396 [M+H]+ 

ESI-MS m/z: 
400 [M+H)* 

ESI-MS m/z: 
444, 446 

14 

15 

F 

F 

F3C 

HN, . • 

FaC 	 0 

F3C 

HN 

F3C 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) d : 1.98 (1H, m), 2.36 (1H, m), 2.74-
291 (3H, m), 3_04-3.17 (2H, m), 4.00 (1H, t, J=11.5 Hz), 
4.11-4.20 (2H, m), 4.28 (1H, dd, J=4.2, 12.4 Hz), 4.68 
(1H, m), 6.80 (1H, d, J-8.0 Hz), 6.98 (1H, dd, J=8.0, 1.2 
Hz), 7.07 (11-1, t, J=8.0 Hz), 7.17 (1H, d, J=7.9 Hz), 7.47 
(1H, s). 

1H-NMR (CDCI3) a: 1_96 (1H, m), 2.35 (1H, rn), 2.76-
2.68 (3H, m), 3.05-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 
(2H, m), 4.28 (1H, m), 4.67 (1F1, m), 6.85 (1H, dd, J=8.2, 
1.0 Hz), 7.01 (1H, t, J=8.1 Hz), 7.16-7.16 (2H, m), 7.48 
(1H, s) 

9 
(Isomer A) 

8 

1H-NMR (CDCI3) 6: 1.95 (1H, rn), 2.35 (1H, m), 2.77-
2.88 (3H, m), 3.04-3.14 (2H, m), 4.00 (1H, m), 4.10-4.20 

(2H, m), 4.28 (1H, m), 4.67 (1H, m), 6.85 (111, dd, J=8.2, 
1.0 Hz), 7.01 (1H, t, J=8.1 Hz), 7./6-7.19 (2H, m), 7.47 
(1H, s). 

9 

(Isomer ES) 
ESI-MS miz: 

444,446 

1H-NMR (CDG13) 8  :0.60-0.64 (24-1, rn), 0.85-0.94 (2H, m), 1.70-1.79 
(1H, rn), 1.90-2.01 (1H, m), 2.32-2.41 (1H, on), 2.71-2.88 (2H, rn), 
2.95 (11-1, dd, J=17.0, 4.7 Hz), 3.02-3.12 (1H, m), 3.24 (1H, dd, 
J=17.0, 6.1 Hz), 4.00 0H, t, J=10.8 Hz), 498-412 (1H, m), 420 (11-1, 
dd, J=10.6. 2.4 Hz), 428 OH. dd. J=12.6, 5.4 Hz), 4.57-4.70 (111, rn), 
6.62 (1H, d, J=7.5 Hz), 6.74 (1H, d, J= 8.0 Hz), 7.05 (1H, t, J=7.6 Hz), 
7.20-726 (1H, m), 7.47 (1H, 6). 

10 
ESI-MS rniz: 
406 [M+H]i• 

1H-NMR (CDCI3) 8 : 1.20 (3H, t, J=7.6 Hz), 1.95 (1Hr  m), 
2.34 (1H, m), 2.55 (21-1, q, J=7.8 Hz), 1.74-1.86 (3H, m), 

3.06 (1H, m), 3.17(1H, m), 3.99(1H, M), 4.12(1H, m), 
4,19 (1H, m), 4,27 (1H, m), 4.61 (1H, m), 6.79 (1H, d, 
J=8.3 Hz), 6.67 (1H, s), 6.95 (1H, dd, J=8.3, 2.1 Hz), 7.20 
(1H, d, J=8.4 Hz), 7.45 (1H, s). 

11 
ESI-MS rn/z: 
394 [M+HII- 

1H-NMR (CDCI3) 6: 1.95 (111, m), 2.34 (11-1, m), 2.75-

2.89 (3H, m), 3.06 (1H, m), 3.15 (1H, rn), 3.99 (1H, m), 
4.13-4.22 (2H, rn), 4.28 (1H, m), 4.60 (1H, m), 6.75 (1H, 
d, J=8.6 Hz), 7,15-7.18 (2H, m), 7.21 (11-1, dd, J=8.6, 2.4 
Hz), 7.46 (11-1, s). 

12 
ESI-MS m/z: 

444,446 
(144+11J4- 

1H-NMR (CDCI3) 8: 1.94 (1H, m), 2.43 (111, m), 2.74-
2.87 (3H, m), 3.05 (1H, m), 3.17 (1H, m), 3.74 (3H, a), 

3.99 (1 H, rn), 4.10-4.18 (2H, m), 4.27 (1H, m), 4.60 (1H, 
m), 6.58 (1H, d, J=2.7 Hz), 6.70 (1H, dd, J=8.9, 3.0 Hz), 
6.80 (11-I, d, J=8.9 Hz), 7.22 (1H, d, J=7.8 Hz), 7.45 (1H, 

s). 

13 

1H-NMR (CDCI3) 5 : 1.92 (1H, m), 2.35 (1H, m), 2.72-

2.90 (3H, m), 3.08 (1H, m), 3.19 (1H, dd, J=16.8, 5.4 Hz), 

3.74 (1 H, m), 4.14-4.24 (3H, m), 4.61 (1H, m), 6.86-6.91 
(2H, m), 7.06 (1H, d, J=7.4 Hz), 7.13 (1H, m), 7.31 (1H, 
d, J=7.8 Hz). 

1H-NMR (CDCI3) 6: 1.96 (1H, rn), 2.33 (1H, m), 2.72 
(1H, rn), 2.80-2.90 (2H, rn), 3.10-320 (211, m), 3.89 (3H, 
d, J=1.0 Hz), 4.09-4.23 (3H, m), 4.48 (1H, m), 4.55 (1H, 
m), 6.75 (1H, m), 6.86-6.91 (2H, m), 7.05 (11-I, m), 7.12 
(1H, rn), 7.48 (1H, d, J=8.2 Hz), 7.64-7.71 (2H, m). 

ESI-MS mix: 
492 IM+H]+ 

ESI-MS mix: 
473 [M-FH]+ 

ESI-MS mix: 
396 [M+H]+ 

ESI-MS m/z: 
400 [M+H)* 

ESI-MS m/z: 
444, 446 

14 

15 
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18 

19 

22 

Example Structural formula NMR 	 MS 

16 

17 

ci  

1H-NMR (CDCI3) d : 1.92-1.93 (4H, m), 2.81-2.90 (3H, 
rn), 3.12 (1H, dd, J=16.6, 5.6 Hz), 3.68-3.70 (2H, m), 
4.07-4.21 (2H, m), 4.54 (1H, m), 6.84-6.89 (2H, rn), 7.03 
(1H, d, J=7.4 Hz), 7.11 (1H, m), 7.30 (1H, m), 7.39-7.44 
(5H, m). 

1H-NMR (CDCI3) 6: 1.93-1.95 (4H, m), 2.81-2.92 (3H, 
m), 3.10 (1H, dd, J=16.7, 5.6 Hz), 3.91 (3H, s), 4.05 (2H, 
s), 4.11 (1H, m), 4.19 (1H, dd, J=10.8, 2.0 Hz), 4.53 (1H, 
m), 6.72 (1H, d, J=8.2 Hz), 6.79 (1H, d, J=8.7 Hz), 7.01 
(1H, d, J=2.3 Hz), 7.06 (1H, dd, J=8.7, 2.4 Hz), 7.42 (1H, 
d, J=8.0 Hz), 7.54 (1H, d, J=7.3 Hz), 7.66 (1H, t, J=7.8 
Hz). 

1H-NMR (03C13) 6: 1.94 (4H, s), 2.81-2.88 (3H, m), 
3.11 (1H, dd, J=16.7, 5.8 Hz), 4.01 (2H, m), 4.09-4.20 
(2H, m), 4.53 (1H, m), 6.79 (1H, d, 	Hz), 7.02 (11-i, 
s), 7.07 (1H, d, J=7.4 Hz), 7.47 (1H, d, J=8.5 Hz), 7.78 
(1H, t, J=7.7 Hz), 7.91 (1H, d, J=8.0 Hz), 8.63 (1H, d, 
J=4.0 Hz). 

1H-NMR (CDCI3) 6: 1.94 (2H, m), 2.05 (2H, m), 2.87 
(2H, q, J=6.1 Hz), 2.97 (11-1, dt, J=16.7, 4.9 Hz), 3.23 (1H, 
dt, J=16.7, 4.9 Hz), 4.15 (2H, q, J=5.8 Hz), 4.28 (2H, m), 
4.64 (1H, m), 6.52 (1H, d, J=4.3 Hz), 6.95 (1H, m), 7.33 
(1 H, d, J=2.9 Hz), 7.38 (1H, m), 7.66 (1H, d, J=4.4 Hz), 
7.70 (1H, m), 14.4 (1H, bra). 

1H-NMR (CDCI3) 6: 1.94 (2H, m), 2.06 (2H, m), 2.87 (2H, t. 
J=6.4 Hz), 2.93 (1H, dd, J=16.8, 4.5 Hz), 3.21 (1H, dd, 
5.3 Hz), 3.82 (2H, q, ..18.7 Hz), 4.15 (2H, d, J=6.0 Hz), 4.20-
4.27 (2H, m), 4.57 (2H. a), 4.64 (1H, m), 6.52 (1H, a), 6.89 (1H, 

J-.8.3 Hz), 7.06 (1H, a), 7.12 (1H, cf, J=8.4 Hz), 7.67 (1H, a). 
7.74 (1H, d, J-7.8 Hz), 14.5 (111, bra). 

1H-NMR (CDCI3) 6: 1.91-1.97 (2H, rn), 2.04-2.10 (2H, 
m), 2.86-2.93 (3H, m), 3.18 (1H, dd, J=16.9, 5.3 Hz), 4.16 
(2H, t, J=6.1 Hz), 4.21-4.23 (2H, m), 4.62 (1H, rn), 6.53 
(1H, d, .1=1.9 Hz), 6.82 (1H, d, J=8.7 Hz), 7.05 (1H, d, 
J=2.4 Hz), 7.09 (1H, dd, J=8.7, 2.6 Hz), 7.67 (1H, d, 
J=1.9 Hz), 7.72 (1H, d, J=7.9 Hz). 

1 H-NMR(CDCI3) 8: 1.94-1.95 (4H, m), 2.86-2.94 (4H, 
m), 3.58 (2H, q, J=7.1 Hz), 3.71 (2H, t, J=5.4 Hz), 7.38-
7.46 (9H, m).. 

ESI-MS m/z: 
432 [M+Hj+ 

ESI-MS mix: 
476 (M+Hji- 

ESI-MS m/z: 
397 [M+H]+ 

ESI-MS m/z: 
374 [M+Hii- 

ESI-MS 
439 [M+H]+ 

ESI-MS 
409 [M+H]+ 

ESI-MS m/z-
414 INI+HIA- 

23 

1H-NMR (CDCI3) 6 : 2.05-2.15 (8H, m), 2.28 (1H, m), 
2.93(1H, m), 3.10(1H, m), 3.23 (1H, rn), 3.80 (1H, t, 
J=11.7 Hz), 3.92 (1H, t, J=12.7 Hz), 4.11 (1H, m), 4.24 
(1H, dd, J=12.6, 4.4 Hz), 4.57 (11-1, m), 6.98-7.20 (4H, s), 
7.33 (1H, m), 7.48 (1H, s). 

1H-NMR (CDCI3) 8: 1.15-1.88 (12H, rn), 2.11 (1H, m), 
2.72 (1H, m), 2.85-2.96 (2H, rn), 3.17 (1H, m), 3.61 
(1H,m), 4.06-4.13 (2H, m), 4.25 (1H, m), 4.62 (1H, m), 
6.85-6.89 (2H, m), 7.05 (1H, d, J=6.6 Hz), 7.12 (1H, t, 
J=7.7 Hz), 7.41 (1H, s). 

24 

ESI-MS m/z: 
326 [M+K-t- 

ESI-MS m/z: 
366 [M+H]+ 

m50 

Example Structural formula 	 NMR MS 

16 

17 

18 

18 

20 

21 

CI 

C F3  

22 

1H-NMR (CDCI3) 6: 1.92-1.93 (4H, m), 2.81-2.90 (3H, 
m), 3.12 (1H, dd, J=16.6, 5.6 Hz), 168-170 (2H, m), 
4.07-4.21 (2H, m), 4.54 (1F1, m), 6.84-6.89 (2H, m), 7.03 
(1H, d, J=7.4 Hz), 7.11 (1H, m), 7.30 (1H, m), 7.39-7.44 
(5H, m). 

1H-NMR (CDCI3) 6: 1.93-1.95 (4H, m), 2.81-2.92 (3H, 
m), 3.10 (1H, dd, J=16.7, 5.6 Hz), 3.91 (3H, a), 4.05 (2H, 
5), 4.11 (1H, m), 4.19 (114, dd, J=10.8, 2.0 Hz), 4,53 (IH, 
m), 6.72 (1H, d, J=8.2 Hz), 6.79 (1H, d, J=8.7 Hz), 7.01 
(1H, d, J=2.3 Hz), 7.08 (1H, dd, J=8.7, 2.4 Hz), 7.42 (I H, 
d, J=8.0 Hz), 7.54 (111, d, J=7.3 Hz), 7.66 (1H, t J=7.8 
Hz). 

1H-NMR (CDCI3) 6: 1.94 (4H, 5), 2.81-2.88 (3H, m), 
3.11 (1H, dd, J=16.7, 5.8 Hz), 4.01 (2H, m), 4.09-4.20 
(2H, m), 4.53 (1H, m), 6.79 (1H, d, J--8.7 Hz), 7.02 (1H, 
a), 7.07 (1H, d, J=7.4 Hz), 7.47 (1H, d, J=8.5 Hz), 7.78 
(1H, t, J=7.7 Hz). 7.91 (1H, d, J=8.0 Hz), 8.63 (1H, d, 
J=4.0 Hz). 

1H-NMR (CDCI3) 6: 1.94 (2H, m), 2.05 (2H, m), 2.87 
(2H, q, J=6.1 Hz), 2.97 (11-1, dt, J=16.7, 4.9 Hz), 3.23 (1H, 
dt, J=16.7, 4.9 Hz), 4.15 (2H, q, J=5.8 Hz), 4.28 (2H, m), 
4.64 (1H, m), 6.52 (1H, d, J=4.3 Hz), 6.95 (1H, m), 7.33 
(1H, d, J=2.9 Hz), 7.38 (1H, m), 7.66 (1H, d, J=4.4 Hz), 
7.70 (1H, m), 14.4 (1H, brat 

1H-NMR (CDCI3) 6: 1.94 (2H. m), 2.06 (2H, rn), 2.87 (2H, t, 
J=6.4 Hz), 2.93 (1H, dd, J=16.8, 4.5 Hz), 3.21 (1H, dd, J=16.5, 
5.3 Hz), 3.82 (2H, q, J=.8.7 Hz), 4.15 (2H, d, ..I=6.0 Hz), 4.20-
4.27 (2H, m), 4.57 (2H, s), 4.64 (1H, m), 6.52 (1H, a), 6.89 (1H, 
d, J=6.3 Hz), 7.06 (1H, a), 7.12 (11-1, d, J=8.4 Hz), 7.67 (1H, s), 
7.74 (1H, d, J-7.8 Hz), 14.5 (1H, brs). 

1H-NMR (CDCI3) 6: 1.91-1.97 (2H, m), 2.04-2.10 (2H, 
m), 2.86-2.93 (3H, m), 3.18 (1H, dd, J=16.9, 5.3 Hz), 4.16 
(2H, t, J=6.1 Hz), 4.21-4.23 (2H, rn), 4.62 (1H, m), 6.53 
(1H, d, J=1.9 Hz), 6.82 (1/-1, d, J=8.7 Hz), 7.05 (1H, d, 
J=2.4 Hz). 7.09 (1H, dd, J=8.7, 2.6 Hz), 7.67 (1H, d, 

Hz), 7.72 (1H, d, ..1=7.9 Hz). 

1H-NMR (CDCI3) 6: 1.94-1.95 (4H, m), 2.86-2.94 (4H, 
m), 3.58 (2H, q, J=7.1 Hz), 3.71 (2H, t, J=5.4 Hz), 7.38-
7.46 (9H, m).. 

ESI-MS m/z: 
374 [M+H)+ 

ESI-MS m/z: 
439 [M+H]+ 

ESI-MS m/z: 
409 [M+H)+ 

ESI-MS m/z: 
432 [M+Hj+ 

ESI-MS m/z: 
476 [M+H)4 

ESI-MS m/z: 
397 [M+H)+ 

ESI-MS m/z-
414 [M+H]+ 

1H-NMR (CDCI3) 6: 2.05-2.15 (8H, m), 2.28 (1H, m), 
2.93(1H, m), 3.10(1H, m), 3.23 (1H, m), 3.80 (1H, t, 
J=11.7 Hz), 3.92 (1H, t, J=12.7 Hz), 4.11 (1H, m), 4.24 
(1H, dd, J=12.6, 4.4 Hz), 4.57 (1H, rn), 6.98-7.20 (4H, a), 
7.33 (1H, m), 7.48 (1H, a). 

1H-NMR (CDCI3) 8: 1.15-1.88 (12H, m), 2.11 (1H, m), 
2.72 (1H, m), 2.85-2.96 (2H, rn), 3.17 (1H, m), 3.61 
(1 H,m), 4.06-4.13 (2H, m), 4.25 (1H, m), 4.62 (1H, m), 
6.85-6.89 (2H, m), 7.05 (1H, d, J=6.6 Hz), 7.12 (1H, t, 
J=7.7 Hz), 7.41 (1H, a). 

23 

24 

ESI-MS m/z: 
326 [M+M+ 

ESI-MS m/z: 
366 [M+1-1]+ 

m50 

Example Structural formula 	 NMR MS 

16 

17 

18 

18 

20 

21 

CI 

C F3  

22 

1H-NMR (CDCI3) 6: 1.92-1.93 (4H, m), 2.81-2.90 (3H, 
m), 3.12 (1H, dd, J=16.6, 5.6 Hz), 168-170 (2H, m), 
4.07-4.21 (2H, m), 4.54 (1F1, m), 6.84-6.89 (2H, m), 7.03 
(1H, d, J=7.4 Hz), 7.11 (1H, m), 7.30 (1H, m), 7.39-7.44 
(5H, m). 

1H-NMR (CDCI3) 6: 1.93-1.95 (4H, m), 2.81-2.92 (3H, 
m), 3.10 (1H, dd, J=16.7, 5.6 Hz), 3.91 (3H, a), 4.05 (2H, 
5), 4.11 (1H, m), 4.19 (114, dd, J=10.8, 2.0 Hz), 4,53 (IH, 
m), 6.72 (1H, d, J=8.2 Hz), 6.79 (1H, d, J=8.7 Hz), 7.01 
(1H, d, J=2.3 Hz), 7.08 (1H, dd, J=8.7, 2.4 Hz), 7.42 (I H, 
d, J=8.0 Hz), 7.54 (111, d, J=7.3 Hz), 7.66 (1H, t J=7.8 
Hz). 

1H-NMR (CDCI3) 6: 1.94 (4H, 5), 2.81-2.88 (3H, m), 
3.11 (1H, dd, J=16.7, 5.8 Hz), 4.01 (2H, m), 4.09-4.20 
(2H, m), 4.53 (1H, m), 6.79 (1H, d, J--8.7 Hz), 7.02 (1H, 
a), 7.07 (1H, d, J=7.4 Hz), 7.47 (1H, d, J=8.5 Hz), 7.78 
(1H, t, J=7.7 Hz). 7.91 (1H, d, J=8.0 Hz), 8.63 (1H, d, 
J=4.0 Hz). 

1H-NMR (CDCI3) 6: 1.94 (2H, m), 2.05 (2H, m), 2.87 
(2H, q, J=6.1 Hz), 2.97 (11-1, dt, J=16.7, 4.9 Hz), 3.23 (1H, 
dt, J=16.7, 4.9 Hz), 4.15 (2H, q, J=5.8 Hz), 4.28 (2H, m), 
4.64 (1H, m), 6.52 (1H, d, J=4.3 Hz), 6.95 (1H, m), 7.33 
(1H, d, J=2.9 Hz), 7.38 (1H, m), 7.66 (1H, d, J=4.4 Hz), 
7.70 (1H, m), 14.4 (1H, brat 

1H-NMR (CDCI3) 6: 1.94 (2H. m), 2.06 (2H, rn), 2.87 (2H, t, 
J=6.4 Hz), 2.93 (1H, dd, J=16.8, 4.5 Hz), 3.21 (1H, dd, J=16.5, 
5.3 Hz), 3.82 (2H, q, J=.8.7 Hz), 4.15 (2H, d, ..I=6.0 Hz), 4.20-
4.27 (2H, m), 4.57 (2H, s), 4.64 (1H, m), 6.52 (1H, a), 6.89 (1H, 
d, J=6.3 Hz), 7.06 (1H, a), 7.12 (11-1, d, J=8.4 Hz), 7.67 (1H, s), 
7.74 (1H, d, J-7.8 Hz), 14.5 (1H, brs). 

1H-NMR (CDCI3) 6: 1.91-1.97 (2H, m), 2.04-2.10 (2H, 
m), 2.86-2.93 (3H, m), 3.18 (1H, dd, J=16.9, 5.3 Hz), 4.16 
(2H, t, J=6.1 Hz), 4.21-4.23 (2H, rn), 4.62 (1H, m), 6.53 
(1H, d, J=1.9 Hz), 6.82 (1/-1, d, J=8.7 Hz), 7.05 (1H, d, 
J=2.4 Hz). 7.09 (1H, dd, J=8.7, 2.6 Hz), 7.67 (1H, d, 

Hz), 7.72 (1H, d, ..1=7.9 Hz). 

1H-NMR (CDCI3) 6: 1.94-1.95 (4H, m), 2.86-2.94 (4H, 
m), 3.58 (2H, q, J=7.1 Hz), 3.71 (2H, t, J=5.4 Hz), 7.38-
7.46 (9H, m).. 

ESI-MS m/z: 
374 [M+H)+ 

ESI-MS m/z: 
439 [M+H]+ 

ESI-MS m/z: 
409 [M+H)+ 

ESI-MS m/z: 
432 [M+Hj+ 

ESI-MS m/z: 
476 [M+H)4 

ESI-MS m/z: 
397 [M+H)+ 

ESI-MS m/z-
414 [M+H]+ 

1H-NMR (CDCI3) 6: 2.05-2.15 (8H, m), 2.28 (1H, m), 
2.93(1H, m), 3.10(1H, m), 3.23 (1H, m), 3.80 (1H, t, 
J=11.7 Hz), 3.92 (1H, t, J=12.7 Hz), 4.11 (1H, m), 4.24 
(1H, dd, J=12.6, 4.4 Hz), 4.57 (1H, rn), 6.98-7.20 (4H, a), 
7.33 (1H, m), 7.48 (1H, a). 

1H-NMR (CDCI3) 8: 1.15-1.88 (12H, m), 2.11 (1H, m), 
2.72 (1H, m), 2.85-2.96 (2H, rn), 3.17 (1H, m), 3.61 
(1 H,m), 4.06-4.13 (2H, m), 4.25 (1H, m), 4.62 (1H, m), 
6.85-6.89 (2H, m), 7.05 (1H, d, J=6.6 Hz), 7.12 (1H, t, 
J=7.7 Hz), 7.41 (1H, a). 

23 

24 

ESI-MS m/z: 
326 [M+M+ 

ESI-MS m/z: 
366 [M+1-1]+ 
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[Table 4] 



Me0 N 

Example Structural formula 	 NMR 	 MS 

1H-NMR (CDCI3) 6 : 2.08-2.14 (11-1, m). 2.24-2.28 (1H, 
m), 2.81-2.91 (2H, m), 2.97-3_02 (1H, rn), 3.17-3.22 (2H, 
m), 3.75 (1H, t, J=8.0 Hz), 4.11-4.25 (3H, m), 4.56-4.66 
(1H, rn), 6.80-6.91 (2H, m), 7.03-7.40 (8H, m). 

1H-NMR (CDCI3) 6: 2.05 (2H, m), 2.20 (2H, m), 2.34 
(1H, m), 2.65-3.11 (3H, m), 3.41 (1H, m), 3.52 (1H, m), 
3.69 (1H, m), 3.89 (2H, m). 3.98 (3H, s), 4.33 (1H, m), 
6.89 (1H, m), 7.23-7.35 (5H, m), 7.41 (1H, m), 7.48 (1H, 
d, J=11.8 Hz), 8.10 (1H, s). 

1H-NMR (CDCI3) 6 : 2.25 (2H, m), 2.81-3.01 (3H, rn). 
3.18 (1H, dd, J=16.4, 5.4 Hz), 3_29 (1H, m), 3.88 (3H, s), 
4.14 (1H, m), 4.24-4.33 (3H, m), 4.63 (1 H, m), 6.63 (1 H, 
d, J=8.3 Hz), 6.79 (1H, d, J=7.2 Hz), 6.85-6.90 (2H, m), 
7.05 (1H, d. J=7.4 Hz). 7.12 (1H, t. J=7.7 Hz), 7.21 (1H, 
d, J=8.1 Hz), 7,48 (1H, s), 7_54 (1H, t, J=7.8 Hz). 

25 

28 

27 

ES1-MS m/z: 
408[M+H(* 

ESI-MS m/z: 
4031M+Hi+ 

ESI-MS miz: 
405 [M+H]+ 

1H-NMR {CDCI3) 6: 1.18-1.28 (2H, m), 1.56-1.91 (911. 
rn), 2.12-2.31 (3H, m), 2.69-2.81 (1H. m), 2.93-3.02 (1H, 
m), 3.56-3.64 (1H, m), 3.77-3.85 (1H, m), 3.90-3.99 (4H, 
m), 4.07-4.25 (2H, m), 4.33-4.39 (1H, m), 5.56-5.58 (1H, 
m), 6.24-6.30 (2H, m), 7.41-7.48 (2H, m). 

1H-NMR (CDCI3) 6: 1.55-1.78 (4H, m), 2.01 (1 H, m), 
2.14-2.28 (3H, m), 2.66-2.83 (3H, m), 2.93-3.03 (1H, m), 
3.54-3.62 (1H, m). 3.77-3.97 (2H, m), 4.05-4.38 (3H, m), 
5.64 (1H, rn), 6.68 (1H, dd, J=8.3.2.4 Hz), 6.85 (1H, 1, 
J.5.8 Hz), 7.18-732 (4H, m), 7.42 (1H, d, J.10.2 Hz), 
7.55 (1H, t, J=7.7 Hz), 8.14 (1H, rn). 

28  

29 

ESE-MS m/z: 
411 [M+H]+ 

ES1-MS 
417 [M+H]+ 

30 

31 

1H-NMR {CDCI3) 6: 2.01 (1H, m), 2.20-2.43 (3H, m), 
2.88-3.17 (3H. m), 3.48-3.50 (211, m). 3.98 (1H, rn). 4.30-
4.39 (3H, m), 4.79 (0.6H, rn), 5.23 (0.4H, m), 7.20.7.32 
(5H, m), 7.43-7.52 (2H, m), 7.61 (OH, d, J=7.3 Hz), 7.88 
(1H, t, J=7.8 Hz). 

1H-NMR {CDCI3) 6: 1.01-1.31 (6H, m), 1.68-1.84 (6H, 
m), 1.94-2.11 (2H, m), 2.26-2.35 (1H, m), 2.63-2.74 (1H, 
m), 2.93-3.07 (2H, m), 3.45-3.69 (1H, m), 3.64-3.69 (1H, 
m), 3.94-4.09 (2H, m), 4.31-4.41 (1H. m), 4.71-4.82 (1H, 
m). 5.20-5.23 (1H, m), 7.20-7.31 (5H. m), 7.39-7.45 (1H, 
m). 

ESI-MS m/z: 
441 [M+H]+ 

ESI-MS m/z: 
3781M+H1+ 

32 

CF3  

1H-NMR {CDCI3) 6: 1.83 (2H, rn), 2.23 (3H, m), 3.11 
(1H, m), 3.38 (1H, rn), 3.54 (1H, m), 3_76-3.89 (2H, m), 
4.05 (3H, a), 4.35 (1H, dd, S=12.1, 5.0 Hz), 4.63 (1H, m), 
4.93 (1H, d, J=11.0 Hz), 5.35 (1H, m), 6.83-6.95 (2H, m), 
7.47 (1H, s), 7.49-7.53 (1H, rn), 7.63 (1H, s), 8.40 (11-I, s). 

ESI-MS m/z: 
523 [M+H]+ 

33 

1H-NMR {CDCI3) 6: 1.76-1.87 (1H, m), 2.12-2.17 (11-1. 
m), 2.49-2.58 (1H, m), 2.76-2.90 (2H, in), 2.95-3 02 (1H, 
m), 3.15-3.20 (1H, m), 3.81-3.87 (1H, m), 3.90-3.95 (1H, 
m), 4.03-4.07 	m), 4.11-4.15 (1H, m), 4.22-4.29 (2H, 
m), 4.58-4.64 (1H, m), 6.85-6.90 (411. m), 6.96-7.00 (1 H. 
m), 7.05 (1H, d, J=6.6 Hz), 7.10-714 (1H, m), 7.19 (11-I, 
d, J=.8.0 Hz), 7.28-7.32 (2H, m), 7.45 (1H, s) 

ESI-MS m/z: 
404 [M+H]+ 

Structural formula 	 NMR Example MS 

MeO N 

1H-NMR (CDCI3) 8 : 2.08-2.14 (111, m). 2.24-2.28 (1H, 
m), 2.81-2.91 (2H, m), 2.97-3_02 (1H, m), 3.17-3.22 (2H, 
m), 3.75 (1H, t, J=8.0 Hz), 4.11-4.25 (3H, in), 4.56-4.66 
(1H, m), 6.80-6.91 (2H, m), 7.03-7.40 (8H, m). 

1H-NMR (CDCI3) 6: 2.05 (2H, m), 2.20 (2H, m), 2.34 
(1H, m), 2.55-3.11 (3H, m), 3.41 (1H, m), 3.52 (1H, m), 
3.69 (1H, m), 3.89 (2H, m). 3.98 (3H, 5). 4.33 (1H, m), 
6.89 (1H, m), 7.23-7.35 (5H, m), 7.41 (1H, m), 7.48 (1H, 
d, J=11.8 Hz), 8.10 (1H, s). 

1H-NMR (CDCI3) 6 : 2.25 (2H, m), 2.81-3.01 (311. m). 
3.18 (1H, dd, .1=16.4, 5.4 Hz), 3.29 (1H, m), 3.88 (3H, s), 
4.44 (1H, m), 4.24-4.33 (3H, m), 4.83 (1H, m), 8.83 (1H, 
d, J=5.3 Hz), 6.79 (1H, d, J=7.2 Hz), 6.85-6.90 (2H, m), 
7.05 (1H, d, J=7.4 Hz), 7.12 (1H, t, J=7.7 Hz), 7.21 (1H, 
d, J=8.1 Hz), 7,48 (1H, s), 7.54 (1H, t, .1=7.8 Hz). 

25 

26 

27 

ESI-MS m/z: 
408[m+H]-1- 

1H-NMR {CDCI3) 6:1.18-1.28 (2H, m), 1.56-1.91 (9H, 
m), 2.12-2.31 (3H, m), 2.89-2.81 (1H, m), 2.93-3.02 (1H, 
m), 3.56-3.64 (OH, m), 3.77-3.85 (1H, m), 3.90-3.99 (4H, 
m), 4.07-4.25 (2H, m), 4.33-4.39 (1 H, m), 5.56-5.58 (1H, 
m), 6.24-6.30 (2H, m), 7.41-7.48 (2H, m). 

28 
ESl-MS miz: 
411 [M+H]+ 

1H-NMR (CDCI3) 	1.55-1.78 (4H, m), 2.01 (1H, m), 
2.14-2.28 (3H, m), 2.66-2.83 (3H, m), 2.93-3.03 (1H, m), 
3.54-3.62 (1H, m). 3.77-3.97 (2H, m), 4.05-4.38 (3H, m), 
5.64 (11-1, m), 6.68 (1H, dd, J=8.3, 2.4 Hz), 6.85 (1H, t, 
J=5.8 Hz), 7.18-7.32 (4H, m), 7.42 (1H, d, J=10.2 Hz), 
7.55 (1H, 1, J=7.7 Hz), 8.14 (1H, m). 

1H-NMR (CDCI3) 6: 2.01 (1H, m), 2.20-2.43 (3H, m), 
2.88-3.17 (3H. m), 3.48-3.50 (2H, m), 3.98 (11-1, in), 4.30-
4,39 (3H, m), 4.79 (0.6H, m), 5.23 (0.4H, m), 7.20-7.32 
(5H, m), 7.43-7.52 (2H, m), 7.61 (OH, d, J=7.3 Hz), 7.88 
(1H, t, J=7.8 Hz). 

Il   1H-NMR (CDCI3) 6: 1.01-1.31 (6H. m), 1.68-1.64 (611, 
m), 1.94-2.11 (2H, m), 2.26-2.35 (1H, m), 2.63-2.74 (1H, 
m), 2.93-3.07 (2H, m), 3.45-3.69 (1H, m), 3.64-3.69 (1H, 
m), 3.94-4.09 (2H, m), 4.31-4.41 (1H, m), 4.71-4.82 (1H, 
m), 5.20-5.23 (1H, m), 7.20-7.31 (5H, m), 7.39-7.45 (1H, 
m). 

1H-NMR (CDCI3) 8: 1.83 (2H, m), 2.23 (3H, m), 3.11 
(1H, m), 3.38 (1H, m), 3_54 (1H, m), 3.76-3.89 (2H, m), 
4.05 (3H, s), 4.35 (1H, dd, 	5.0 Hz), 4.63 (1H, m), 
4.93 (1H, d, J=11.0 Hz), 5.35 (1H, m), 6.83-6.95 (2H, m), 
7.47 (1H, s), 7.49-7.53 (1H, m), 7.63 (1H, s), 8.40 (1H, s). 

29 

30 

31 

32 

ES1-MS m/z: 
417 [M+H]+ 

ESI-MS mix: 
441 Im+111-1- 

ESI-MS m/z: 
3781M+H1+ 

ESI-MS mlz: 
523 [fkil+H]+ 

1H-NMR (CDCI3) 6: 1.76-1.87 (1H, m), 2.12-2.17 (1H, 
m), 2.49-2.58 (1H, m), 2.76-2.90(2H, rn), 2.95-3.02 (1H, 
m), 3.15-3.20 (1H, m), 3.81-3.87 (OH, m), 3.90-3.95 (1H, 
m), 4.03-4.07 (1H, m), 4.11-4.15 (1H, m), 4.22-4.29 (2H, 
m). 4.58-4.64 (1H, m), 6.85-6.90 (4H, m), 6.96-7.00 (1H, 
m), 7.05 (1H, d, J=6.6 Hz), 7.10-7.14 (1H, m), 7.19 (11-4, 
d,.1=8.0 Hz), 7.28-7.32 (2H, m), 7,45 (1H, s) 

33 E914/19 mlz: 
404 [1tA+H]+ 

ESI-MS m/z: 
403 [M+H]+ 

ESI-MS m/z: 
405 [M+H]+ 

Structural formula 	 NMR Example MS 

MeO N 

1H-NMR (CDCI3) 8 : 2.08-2.14 (111, m). 2.24-2.28 (1H, 
m), 2.81-2.91 (2H, m), 2.97-3_02 (1H, m), 3.17-3.22 (2H, 
m), 3.75 (1H, t, J=8.0 Hz), 4.11-4.25 (3H, in), 4.56-4.66 
(1H, m), 6.80-6.91 (2H, m), 7.03-7.40 (8H, m). 

1H-NMR (CDCI3) 6: 2.05 (2H, m), 2.20 (2H, m), 2.34 
(1H, m), 2.55-3.11 (3H, m), 3.41 (1H, m), 3.52 (1H, m), 
3.69 (1H, m), 3.89 (2H, m). 3.98 (3H, 5). 4.33 (1H, m), 
6.89 (1H, m), 7.23-7.35 (5H, m), 7.41 (1H, m), 7.48 (1H, 
d, J=11.8 Hz), 8.10 (1H, s). 

1H-NMR (CDCI3) 6 : 2.25 (2H, m), 2.81-3.01 (311. m). 
3.18 (1H, dd, .1=16.4, 5.4 Hz), 3.29 (1H, m), 3.88 (3H, s), 
4.44 (1H, m), 4.24-4.33 (3H, m), 4.83 (1H, m), 8.83 (1H, 
d, J=5.3 Hz), 6.79 (1H, d, J=7.2 Hz), 6.85-6.90 (2H, m), 
7.05 (1H, d, J=7.4 Hz), 7.12 (1H, t, J=7.7 Hz), 7.21 (1H, 
d, J=8.1 Hz), 7,48 (1H, s), 7.54 (1H, t, .1=7.8 Hz). 

25 

26 

27 

ESI-MS m/z: 
408[m+H]-1- 

1H-NMR {CDCI3) 6:1.18-1.28 (2H, m), 1.56-1.91 (9H, 
m), 2.12-2.31 (3H, m), 2.89-2.81 (1H, m), 2.93-3.02 (1H, 
m), 3.56-3.64 (OH, m), 3.77-3.85 (1H, m), 3.90-3.99 (4H, 
m), 4.07-4.25 (2H, m), 4.33-4.39 (1 H, m), 5.56-5.58 (1H, 
m), 6.24-6.30 (2H, m), 7.41-7.48 (2H, m). 

28 
ESl-MS miz: 
411 [M+H]+ 

1H-NMR (CDCI3) 	1.55-1.78 (4H, m), 2.01 (1H, m), 
2.14-2.28 (3H, m), 2.66-2.83 (3H, m), 2.93-3.03 (1H, m), 
3.54-3.62 (1H, m). 3.77-3.97 (2H, m), 4.05-4.38 (3H, m), 
5.64 (11-1, m), 6.68 (1H, dd, J=8.3, 2.4 Hz), 6.85 (1H, t, 
J=5.8 Hz), 7.18-7.32 (4H, m), 7.42 (1H, d, J=10.2 Hz), 
7.55 (1H, 1, J=7.7 Hz), 8.14 (1H, m). 

1H-NMR (CDCI3) 6: 2.01 (1H, m), 2.20-2.43 (3H, m), 
2.88-3.17 (3H. m), 3.48-3.50 (2H, m), 3.98 (11-1, in), 4.30-
4,39 (3H, m), 4.79 (0.6H, m), 5.23 (0.4H, m), 7.20-7.32 
(5H, m), 7.43-7.52 (2H, m), 7.61 (OH, d, J=7.3 Hz), 7.88 
(1H, t, J=7.8 Hz). 

Il   1H-NMR (CDCI3) 6: 1.01-1.31 (6H. m), 1.68-1.64 (611, 
m), 1.94-2.11 (2H, m), 2.26-2.35 (1H, m), 2.63-2.74 (1H, 
m), 2.93-3.07 (2H, m), 3.45-3.69 (1H, m), 3.64-3.69 (1H, 
m), 3.94-4.09 (2H, m), 4.31-4.41 (1H, m), 4.71-4.82 (1H, 
m), 5.20-5.23 (1H, m), 7.20-7.31 (5H, m), 7.39-7.45 (1H, 
m). 

1H-NMR (CDCI3) 8: 1.83 (2H, m), 2.23 (3H, m), 3.11 
(1H, m), 3.38 (1H, m), 3_54 (1H, m), 3.76-3.89 (2H, m), 
4.05 (3H, s), 4.35 (1H, dd, 	5.0 Hz), 4.63 (1H, m), 
4.93 (1H, d, J=11.0 Hz), 5.35 (1H, m), 6.83-6.95 (2H, m), 
7.47 (1H, s), 7.49-7.53 (1H, m), 7.63 (1H, s), 8.40 (1H, s). 

29 

30 

31 

32 

ES1-MS m/z: 
417 [M+H]+ 

ESI-MS mix: 
441 Im+111-1- 

ESI-MS m/z: 
3781M+H1+ 

ESI-MS mlz: 
523 [fkil+H]+ 

1H-NMR (CDCI3) 6: 1.76-1.87 (1H, m), 2.12-2.17 (1H, 
m), 2.49-2.58 (1H, m), 2.76-2.90(2H, rn), 2.95-3.02 (1H, 
m), 3.15-3.20 (1H, m), 3.81-3.87 (OH, m), 3.90-3.95 (1H, 
m), 4.03-4.07 (1H, m), 4.11-4.15 (1H, m), 4.22-4.29 (2H, 
m). 4.58-4.64 (1H, m), 6.85-6.90 (4H, m), 6.96-7.00 (1H, 
m), 7.05 (1H, d, J=6.6 Hz), 7.10-7.14 (1H, m), 7.19 (11-4, 
d,.1=8.0 Hz), 7.28-7.32 (2H, m), 7,45 (1H, s) 

33 E914/19 mlz: 
404 [1tA+H]+ 

ESI-MS m/z: 
403 [M+H]+ 

ESI-MS m/z: 
405 [M+H]+ 

 

211 

 

[0882] 

[Table 5] 



(1H, m), 7.19 (OH, d, J=7.9 Hz), 7.42 (1H, s). 
rn), 6.85-6.90 (2H, rn), 7.05 (1H, d, J=7.3 Hz), 7.10-7.14 

1H-NMR (CDCI3) 6: 1.99-2.06 (1H, rn), 2.20-2.28 (1H, 
m), 2.78-3.01 (3H, m), 3.15-3.21 (1H, m), 3.84-3.98 (23-1. 
m), 4.05-4.16 (41-1, m), 4.22-4.25 (1H, m), 4.58-4.65 (1H. 

CI 

N 

F3C 

Structural formula NMR 	 MS Example 

H .• 

0 

1H-NMR (CDCI3} a ; 1.18 (9H, m), 1.65 (1 H, m), 2.02 
(1H, m), 2.20 (1H, m), 2.75 (1H, m), 2.84-2.94 (2H, m), 
3.18 (1H, m), 3.29 (1 H, m), 3.43 (1 H,m), 3.68 (1H, m), 
4.10-4.16 (2H, m), 4.24 (1H, m), 4.62 	m), 6.85-6.90 
(2H, m), 7.05 (1H, d, J=7.4 Hz), 7,12 (1H, t, J=7.7 Hz), 
7.18 (1H, d, J=7.9 Hz), 7.42 (IH, s). 

1 H-NMR (CDCI3) 6 : 0.94 (11-1, m), 1.60-1.78 (3H. rn), 
2.02 (1H, m), 2.13 (11-I, m), 2.24-2.45 (3H, m), 2.67-2.90 
(3H, m), 3.18 (1H, m), 3.81 (1H, m), 4.09-4.16 (2H, m), 
4.24 (1H, m), 4.61 (1H, m), 6.85-6.90 (21-1. m), 7.05 (1H. 
d, J=7.2 Hz), 7.12 (1H, t, J=7.7 Hz), 7.19 (1H, d, J=8.1 
Hz), 7.44 (1H, a). 

1H-NMR (CDCI3) 6 : 0.98 (9H, s), 1.47-1.56 (1H, m), 
1.67-1.76 (1 H, m), 2.09-2.15 (1H, m), 2.61-2.70 (1H, m), 
2.86 (1H, dd, J=16.6.5.4 Hz), 2.93-3.00 (1H. m). 3.17 
(1H, dd, J=16.5, 5.5 Hz), 3.66 (1H, dt, J=12.0, 1.5 Hz), 
4.05-4.14 (2H, m), 4.23-4.26 (1H, m), 4.62 (1H, m), 6.85-
6.80 (2H, m), 7.04-7.06 (1H, m), 7.09-7.17 (2H, m), 7.41 
(111, a). 

34 

35 

36 

ESI-MS rn/ 
384 [M+1-1]+ 

ESI-MS rn/E 
370 [M+1-1]+ 

ESI-MS mlz: 
354 [M+H]r 

37 
ESI-MS rniz 
396111+1-1j+ 

FaC 

38 

FaC 

1H-NMR (CDCI3} 6: 2.03 (1H, m), 2.24 (1H, m), 2.80-
2.87 (2H, m), 2.91-3.01 (1H. m), 3.14 (11-1, rn), 3.85-3.96 
(2H. to), 4.10-4.23 (5H, m), 4.60 (1H, m), 6.80 (11-1, d, 
J=8.6 Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, 
2.6 Hz), 7.17 (11-1, d, J=8.0 Hz), 7.42 (1H, a). 

ESI-MS mtm 
430 [M+1-1]+ 

39 
(isomer A) 

39 

(Isomer 8) 

1H-NMR (CDCI3) 6: 2.03 (11-1, m), 2.24 (1H, m), 2.80- 
2.87 (2H, m), 2.95 (1H, m), 3.14 (11-1, rn). 3.86-3.96 (2H, 	ESI-MS m/z: 
m), 4.11-4.23 (5H, m), 4.60 (1H, m), 6.79 (1H, d, J=8.6 	430 [M+H]+ 
Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, J=8.7, 2.6 Hz), 
7.17 (1H, d, J=8.1 Hz), 7.42 (1H, s). 

1H-NMR (CDCI3) a :2.03 (11-1, m), 2.24 (1H, m), 2.79-
2.87 (2H, rn), 2.92-3.01 (1H, m), 3.14 (11-I. m), 3.86-3.96 
(2H, m), 4.10-4.23 (5H, m). 4.60(1H, m), 6.80 (11-1, d, 
J=8.7 Hz), 7.02 (11-1, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7, 
2.6 Hz), 7.17 (1H, d, .1=7.7 Hz), 7.42 (1H, s). 

ESI-MS mir 
430 [M+11]1- 

40 

1H-NMR (CDCI3) 6 : 2.03 (11-I, m), 2.24 (1H, m), 2.79-
3.00 (31-1, m), 3.19 (1H, m), 3.86-3.96 (21-I, m), 4.11-4,20 
(4H, m), 4,27 (1H, m), 4.63 (OH, m), 6.56 (1H, t, .1=56.8 
Hz), 6.92 (1H, d, J=8.4 Hz), 7.17 (1H, d, J=8.0 Hz), 7.21 
(1H, a), 7.26 (1H, m), 7.43 (1H, a). 

HN. 

ESI-MS mlz; 
446 [M+H]+ 

41 

1H-NMR (CDCI3) S: 0.85-0.89 (6H, m), 1.81 (1H, rn), 
1.95 (1H, m), 2.17 (1H, m), 2.73-2.99 (3H, m), 3.15-3.31 
(3H, m), 3.88 (1H, m), 4.03 (2H, d, J=4.0 Hz), 4.13 (11-1. 
m), 4.24 (1H, m), 4.62 (1H, rn), 6.85-6.90 (2H, m), 7.05 
(1H, d, J=6.4 Hz), 7.12 (1H, m), 7.18 (1H, d, J=7.8 Hz), 
7.41 (1H, s). 

ESI-MS mlz. 
370 [M+H]+ 

Example Structural formula 

H 
34 

NMR 

1H-NMR (CDC13) 8: 1.18 (9H, m), 1.65 (1 H, m), 2.02 
(1H, m), 2.20 (1H, m), 2.75 (1H, m), 2.84-2.94 (2H, m), 
3.18 (1H, m), 3.29 (1 H. m), 3.43 (1 H,m), 3.68 (1H, m), 
4.10-4.16 (2H. m). 4.24 (1H, m), 4.62 (11-1. m), 6.85-6.90 
(2H, m), 7.05 (1H, d, J=7.4 Hz), 7.12 (1H, t, J=7.7 Hz), 
7.18 (1H, d, J=7.9 Hz), 7.42 (1H, s). 

MS 

ESI-MS mlz  
384 (M+1-11+ 

1H-NMR (CDCI3) 6 0.94 (1H, m), 1.60-1.78 (3H. m). 
2.02 (1H, m), 2.13 (11-1, m), 2.24-2.45 (3H. m), 2.67-2.90 
(3H, m), 3.18 (1H, m), 3.81 (1H, m), 4.09-4.16 (2H, m), 
4.24 (1H, m), 4.81 (1H, m), 6.85-6.90 (21-1. m), 7.05 (1H, 
d, J=7.2 Hz), 7.12 (1H, t, J=7.7 Hz), 7.19 (1H, d, J=8.1 
Hz), 7.44 (1H. s). 

1H-NMR (CDCfs) 5: 0.98 (91-1, s), 1.47-1.56 (1H, m), 
1.67-1.76 (1H. m), 2.09-2.15 (1H, m), 2.61-2.70 (1H, m), 
2.86 (1H, dd, J=16.6, 5.4 Hz), 2.93-3.00 (1H, m), 3.17 
(1FI, dd, J=16.5, 5.5 Hz), 3.66 (1H, dt, J=12.0, 1.5 Hz), 
4.05-4.14 (2H, m), 4.23-4.26 (1H, m), 4.62 (1H, m), 6.85-
6.90 (2H, m), 7.04-7.08 (1H, m), 7.09-7.17 (211, m), 7.41 
(1H, s). 

35 

_N HNC' 

ESI-MS mlz 
370 [M+H]+ 

ESI-MS mlz: 
354 [M+H]P 

CI 

1H-NMR (CDCI3) 6: 1.99-2.08 (1H, m), 2.20-2.28 (1H, 
m), 2.78-3.01 (3H, m). 3.15-3.21 (1H, m), 3.84-3.98 (2H. 
m), 4.06-4.16 (4H, m), 4.22-4.25 (1H, m), 4.584.65 (11-1, 
m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.3 Hz), 7.10-7.14 
(1H, m), 7.19 (1H, d, J=7.9 Hz), 7.42 (111, s). 

1H-NMR (CDC13) 6: 2.03 (1H, m), 2.24 (11-I, m), 2.80-
2.87 (2H, m), 2.91-3.01 (1H, m), 3.14 (1H, m), 3.85-3.96 
(2H, m), 4.10-4.23 (5H, m), 4.60 (11-1, m), 6.80 (11-1, d, 
J=8.6 Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, J=8.9, 
2.8 Hz), 7.17 (1H, d, J=8.0 Hz), 7.42 (1H, 3). 

37 

FaC 

38 

FaC 

ESE-MS mlz: 
396 (M-rms 

ESI-MS mlz: 
430 [M+1-1]+ 

CI 

39 
(Isomer A) 

FaC 

1H-NMR (CDCI3) 6: 2.03 (1H, m), 2.24 (1H, m), 2.80-
2.87 (2H, m), 2.95 (1H, m), 3.14 OK rn). 3.86-3.96 (2H, 
m), 4.11-4.23 (5H, m), 4.60 (1H, m), 6.79 (11-1, d, J=8.6 
Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, .1=8.7, 2.6 Hz), 
7.17 (1H, d, J=8.1 Hz), 7.42 (1H, 3). 

1H-NMR (CDCI3) S :2.03 (1H, m), 2.24 (1H, m), 2.79-
2.87 (2H, m), 2.92-3.01 (1H, m), 3.14 (1H, m), 3.88-3.96 
(2H, m), 4.10-4.23 (5H, m). 4.60 (1H. m), 6.80 (1H, d. 
J=8.7 Hz), 7.02 (1H, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7. 
2.6 Hz), 7.17 (1H, d, d=7.7 Hz), 7.42 (1H, s). 

ESI-MS mlz: 
430 (M-H-]+ 

ESI-MS mfr 
430 [M+H]+ 

1H-NMR (CDCI3) 6 : 2.03 (11-1, m), 2.24 (1H, m). 2.79-
3.00 (31-1, m), 3.19 (1H, m), 3.86-3.96 (21-1. m), 4.11-4.20 
(4H, m), 4,27 (1H, m), 4.63 (OH, m), 6.56 (1H, t, ..1=56.8 
Hz), 6.92 (1H, d, J=8.4 Hz), 7.17 (1H, d, J=8.0 Hz), 7.21 
(11-1, s), 7.26 (11-1, m), 7.43 (1H, s). 

1H-NMR (CDCI3) 8: 0.85-0.89 (6H, m), 1.81 (1H, in), 
1.95 (1H, m), 2.17 (1H, m), 2.73-2.99 (3H, m), 3.15-3.31 
(3H, m), 3.88 (11-1, m), 4.03 (2H, d, J=4.0 Hz), 4.13 (11-1, 
m), 4.24 (1H, m), 4.62 (1H, m). 6.85-6.90 (2H, iii), 7.05 
(1H, d, J=6.4 Hz), 7.12 (1H. m), 7.18 (1H, d, J=7.8 Hz), 
7.41 (1H, s). 

40 
HN- 

F3 0 	 0 

41 

cC
ro.N FIN 

N 

ESI-MS mlz: 
446 [M+H]+ 

ESI-MS 
370 [M+H]+ 

Example Structural formula 

H 
34 

NMR 

1H-NMR (CDC13) 8: 1.18 (9H, m), 1.65 (1 H, m), 2.02 
(1H, m), 2.20 (1H, m), 2.75 (1H, m), 2.84-2.94 (2H, m), 
3.18 (1H, m), 3.29 (1 H. m), 3.43 (1 H,m), 3.68 (1H, m), 
4.10-4.16 (2H. m). 4.24 (1H, m), 4.62 (11-1. m), 6.85-6.90 
(2H, m), 7.05 (1H, d, J=7.4 Hz), 7.12 (1H, t, J=7.7 Hz), 
7.18 (1H, d, J=7.9 Hz), 7.42 (1H, s). 

MS 

ESI-MS mlz  
384 (M+1-11+ 

1H-NMR (CDCI3) 6 0.94 (1H, m), 1.60-1.78 (3H. m). 
2.02 (1H, m), 2.13 (11-1, m), 2.24-2.45 (3H. m), 2.67-2.90 
(3H, m), 3.18 (1H, m), 3.81 (1H, m), 4.09-4.16 (2H, m), 
4.24 (1H, m), 4.81 (1H, m), 6.85-6.90 (21-1. m), 7.05 (1H, 
d, J=7.2 Hz), 7.12 (1H, t, J=7.7 Hz), 7.19 (1H, d, J=8.1 
Hz), 7.44 (1H. s). 

1H-NMR (CDCfs) 5: 0.98 (91-1, s), 1.47-1.56 (1H, m), 
1.67-1.76 (1H. m), 2.09-2.15 (1H, m), 2.61-2.70 (1H, m), 
2.86 (1H, dd, J=16.6, 5.4 Hz), 2.93-3.00 (1H, m), 3.17 
(1FI, dd, J=16.5, 5.5 Hz), 3.66 (1H, dt, J=12.0, 1.5 Hz), 
4.05-4.14 (2H, m), 4.23-4.26 (1H, m), 4.62 (1H, m), 6.85-
6.90 (2H, m), 7.04-7.08 (1H, m), 7.09-7.17 (211, m), 7.41 
(1H, s). 

35 

_N HNC' 

ESI-MS mlz 
370 [M+H]+ 

ESI-MS mlz: 
354 [M+H]P 

CI 

1H-NMR (CDCI3) 6: 1.99-2.08 (1H, m), 2.20-2.28 (1H, 
m), 2.78-3.01 (3H, m). 3.15-3.21 (1H, m), 3.84-3.98 (2H. 
m), 4.06-4.16 (4H, m), 4.22-4.25 (1H, m), 4.584.65 (11-1, 
m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.3 Hz), 7.10-7.14 
(1H, m), 7.19 (1H, d, J=7.9 Hz), 7.42 (111, s). 

1H-NMR (CDC13) 6: 2.03 (1H, m), 2.24 (11-I, m), 2.80-
2.87 (2H, m), 2.91-3.01 (1H, m), 3.14 (1H, m), 3.85-3.96 
(2H, m), 4.10-4.23 (5H, m), 4.60 (11-1, m), 6.80 (11-1, d, 
J=8.6 Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, J=8.9, 
2.8 Hz), 7.17 (1H, d, J=8.0 Hz), 7.42 (1H, 3). 

37 

FaC 

38 

FaC 

ESE-MS mlz: 
396 (M-rms 

ESI-MS mlz: 
430 [M+1-1]+ 

CI 

39 
(Isomer A) 

FaC 

1H-NMR (CDCI3) 6: 2.03 (1H, m), 2.24 (1H, m), 2.80-
2.87 (2H, m), 2.95 (1H, m), 3.14 OK rn). 3.86-3.96 (2H, 
m), 4.11-4.23 (5H, m), 4.60 (1H, m), 6.79 (11-1, d, J=8.6 
Hz), 7.03 (1H, d, J=2.4 Hz), 7.07 (1H, dd, .1=8.7, 2.6 Hz), 
7.17 (1H, d, J=8.1 Hz), 7.42 (1H, 3). 

1H-NMR (CDCI3) S :2.03 (1H, m), 2.24 (1H, m), 2.79-
2.87 (2H, m), 2.92-3.01 (1H, m), 3.14 (1H, m), 3.88-3.96 
(2H, m), 4.10-4.23 (5H, m). 4.60 (1H. m), 6.80 (1H, d. 
J=8.7 Hz), 7.02 (1H, d, J=2.5 Hz), 7.07 (1H, dd, J=8.7. 
2.6 Hz), 7.17 (1H, d, d=7.7 Hz), 7.42 (1H, s). 

ESI-MS mlz: 
430 (M-H-]+ 

ESI-MS mfr 
430 [M+H]+ 

1H-NMR (CDCI3) 6 : 2.03 (11-1, m), 2.24 (1H, m). 2.79-
3.00 (31-1, m), 3.19 (1H, m), 3.86-3.96 (21-1. m), 4.11-4.20 
(4H, m), 4,27 (1H, m), 4.63 (OH, m), 6.56 (1H, t, ..1=56.8 
Hz), 6.92 (1H, d, J=8.4 Hz), 7.17 (1H, d, J=8.0 Hz), 7.21 
(11-1, s), 7.26 (11-1, m), 7.43 (1H, s). 

1H-NMR (CDCI3) 8: 0.85-0.89 (6H, m), 1.81 (1H, in), 
1.95 (1H, m), 2.17 (1H, m), 2.73-2.99 (3H, m), 3.15-3.31 
(3H, m), 3.88 (11-1, m), 4.03 (2H, d, J=4.0 Hz), 4.13 (11-1, 
m), 4.24 (1H, m), 4.62 (1H, m). 6.85-6.90 (2H, iii), 7.05 
(1H, d, J=6.4 Hz), 7.12 (1H. m), 7.18 (1H, d, J=7.8 Hz), 
7.41 (1H, s). 

40 
HN- 

F3 0 	 0 

41 

cC
ro.N FIN 

N 

ESI-MS mlz: 
446 [M+H]+ 

ESI-MS 
370 [M+H]+ 

 

212 

 

[0883] 

[Table 6] 



Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 5 : 1.85-1.94 (1H, m), 2.09-2.16 (1H, 
m), 2.73-3.01 (3H, m), 3.15-3.25 (2H, m), 3.73-3.78 (1H, 
m), 3.83-3.91 (2H, m), 4.094.15 (2H, m), 4.22-4.25 (1H, 
m), 4.58-4_65 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, 
J=7_3 Hz), 7.10-7.14 (1H, m), 7.17 (1H, d, J=8.0 Hz), 7.25-
7.36 (5H, m), 7.38 (1H, s). 

42 
N ..• 

 

H 

ESI-MS 
403 [M+1-1]+ 

1H-NMR (CDCI3) 5 :2.47 (3H, m), 2.85-2.90 (1H, m), 
3.17-3.22 (1H, m), 3,99-4.06 (1H, m), 4.11-4.17 (3H, m), 
4.19-4.25 (3H, m), 4.41-4.45 (1H, m), 4.58-4.65 (1H, m), 
6.64 (1H, m), 6.81 (1H, d, J=3.6 Hz), 6.66-6.91 (2H, m), 
7.05-7.86 (1H, m), 7.12 (1H, t, J=7_6 Hz), 7.17-7.21 (1H, 
m), 7.47 (1H, s). 

43 

1H-NMR (CDCI3) 6: 2.88 (1H, dd, J=16.3, 5.0 Hz), 3.20 
(1 H, dd, .1=16.3, 5.0 Hz), 3.91 (1H, t, J=12.2 Hz), 4.05-
4.19 (4H, m), 4.23-4.28 (2H, m), 4.61-4.65 {1H, m), 6.86-
6.91 (2H, m), 7.06 (1H, d, J=7.6 Hz), 7.11-7.23 (4H, m), 
7.31 (1H, ddd, J=10.7, 7.6, 2.2 Hz), 7.46 (1H, a). 

44 ESI-MS mlz: 
411 [M+H]+ 

1H-NMR (CDCI3) 6: 2.17 (3H, a), 2.88 (1H, dd, J=16.3, 
5.0 Hz), 3.20 (1H, dd, J=16.3, 5.0 Hz), 3.49 (1H, t, J=12.2 
Hz), 4.05-4.18 (4H, m), 4.21-4.26 (2H, m), 4.614.64 (1H, 
m), 6.86-6.91 (2H, m), 7.05-7.22 (6H, m), 7.44 (1H, s) 

1H-NMR (CDCI3) 5: 2.27 (1H, brs), 2.85-2.91 (1H, m), 
3.17-3.22 (1H, m), 4114.29 (5H, m), 4.41-4.46 (2H, m), 
4.60-4.65 (OH, m), 6.66-6.91 (2H, m), 7.06 (1H, d, J=7.2 
Hz), 7.13 (1H, t, J=7.8 Hz), 7.20-7.23 (1H, m), 7_52 (1H, 
a), 7.66-7.72 (2H, m), 7.94 (1H, t, J=7.8 Hz). 

1H-NMR (CDCI3) 6: 2.26 (3H, a), 2.87 (1H, dd, J=17.5, 
5.7 Hz), 3.08-3.14 (1H, m), 3.84 (1H, dd, J=16.4, 3.7 Hz), 
4.02 (1H, rid, J=16.1, 2.6 Hz), 4.11-4.24 (3H, rn), 4 31- 
4.36 (1H, m), 4.38-4,45 (1H, m), 4.63-4.67 	m), 6.62- 
8.70 (2H, m), 7.05-7.09 (1H, m), 7.17-7.20 (1H, rn), 7.52 
(1H, d, J=2.9 Hz), 7.66-7.71 (2H, m), 7.94 (1H, t, J=7.8 
Hz). 

1H-NMR (CDCI3) 5: 2.97 (2H, t, J=7.3 Hz), 3.6712H, q, 
J=7.0 Hz), 3.98 (1H,m), 4.13-4.30 (4H, m), 7.11 (1H, m), 
7.34-7.49 (10H, m). 

45  

46 

47 

48 

ESI-MS m/z: 
425 [M+1-1]+ 

ESI-M8 mlz: 
444 [M+H]+ 

ESI-MS m/z: 
476 [M+H]+ 

ESI-MS 
415 1M+H11- 

1H-NMR (CDCI3) 6 : 0.92 (6H, d, J=7.3 Hz), 1.22-1.41 
(3H, m), 1.51-1.56 (2H, m), 2.87 (1H, dd, J=16.3, 5.5 Hz), 
3.00-3.04 (1H, m), 3.18 (1H, dd, J=18.3, 5.5 Hz), 3.60 
(1H, t, J=12.4 Hz), 3.95-4.03 (2H, m), 4.11-4.16 (2H, m), 
4.24 (1H, d, J=10.7 Hz), 4.60-4.64 (1H, m), 6.85-6.90 
(2H, m), 7.05 (1H, d, J=7.3 Hz), 7.12 (1H, t, J=7.3 Hz), 
7.17 (1H, d, J=7.3 Hz), 7.43 (1H, a) 

1H-NAIR (CDCI3) 5: 0.90 (3H, d, J=8.8 Hz), 0.91 (3H, d, J=7.3 Hz), 
1.20-1.32 (2H, m), 1.35-1.44 (1H, m), 1.50-1.57 (1H, m), 1.82-1.71 
(1H, m), 2.39 (3H, s), 2.84.2.90 (2H, m), 3.15 (1H, 5d, J=18.3, 5.5 
Hz), 3.70 (11-1 dd, J.12.4, 4.2 Hz), 3.79 (1H, ddd, J.12.4, 8.2, 1.5 
Hz), 3.85 (1H, dd, J=.16.2, 3.8 Hz), 3.98 (1H, dd, )Al2.4, 4.2 Hz), 
4.14 (1H, ddd, J=10.7, 5.4,1.5Hz), 4.24 (1H, d, .1=10.7 Hz), 4.59-
4.65 (1H, m), 8.85-8.90 (2H, m), 7.05 (1H, d..1.7.3 Hz), 7.12 (1H,1, 
-1=7.3 Hz), 7.17 {1H, d, J=8.5 Hz), 7.43 (111, 5) 

49 

50 

--HN

(,•  

-Nr••••-•j•-•-•"0 

ESI-MS m/z: 
369 [M+H]+ 

ESI-MS m/z: 
383 [m+H]+ 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) : 1.85-1.94 (1H, m), 2.09-2.16 (1H, 
m), 2.73-3.01 (3H, m), 3.15-3.25 (2H, m), 3.73-178 (1H, 
m), 3.83-3.91 (2H, m), 4.09-4.15 (2H, m), 4.22-4.25 (1H, 
m), 4.58-4.65 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, 
J=7.3 Hz), 7.10-7.14 (1H, m), 7.17 (1H, d, J=8.0 Hz), 7.25-
7.36 (514, m), 7.38 (1H, s). 

ESI-MS mlz: 
403 [M+1-11-1- 

HN,  • • 
42 

1H-NMR (CDCI3) B :2.47 (3H, m), 2.85-2.90 (1H, m), 
3.17-3.22 (1H, m), 3,99-4.06 (1H, m), 4.11-4.17 (3H, m), 
4.19-4.25 (311, m), 4.41-4.45 (1H, m), 4.58-4.68 (1H, m), 
6.64 (1H, m), 6.81 (1H, d, J=3.6 Hz), 6.86-6.91 (211, m), 
7.05-7.06 (111, m), 7.12 (1H, t, J=7.6 Hz), 7.17-7.21 (1H, 
m), 7.47 (1H, a). 

43 

1H-NMR (CDCI3) 6: 2.88 (1H, dd, J=16.3, 5.0 Hz), 3.20 
(1H, dd, J=16.3, 5.0 Hz), 3.91 (1H, t, J=12.2 Hz), 4.05-
4.19 (4H, m), 4.23-4.28 (2H, m), 4.61-4.65 (1H, m), 6.86-
6.91 (2H, m), 7.06 (1H, d, J=7.6 Hz), 7.11-7.23 (4H, m), 
7.31 (1H, ddd, J=10.7, 7.6, 2.2 Hz), 7.46 (1H, s). 

44 ESI-MS m/z: 
411 [M+H]4- 

1H-NMR (CDCI3) 3: 2.17 (3H, s), 2.88 (111, dd, J=16.3, 
5.0 Hz), 3.20 (1H, dd, J=16.3, 5.0 Hz), 3.49 (1H, t, J=12.2 
Hz), 4.05-4.18 (4H, m), 4.21-4.26 (2H, m), 4.61-4.64 (1H, 
m), 6.86-6.91 (2H, m), 7.05-7.22 (6H, m), 7.44 (1H, s) 

45 
ESI-MS 
425 [M+Hi+ 

1H-NMR (CDCI3) : 2.27 (1H, bra), 2.85-2.91 (1H, m), 
3.17-3.22 (1H, rn), 4.11-4.29 (5H, m), 4.41-4.46 (2H, m), 
4.60-4.65 (1H, m), 6.66-6.91 (2H, m), 7.06 (1H, d, J=7.2 
Hz), 7.13 (1H, t, J=711 Hz), 7.20-7.23 (1H, m), 7.52 (1H, 
s), 7.66-7/2 (2H, m), 7.94 (1H, 1, J=7.8 Hz). 

46 FaC 
ESI-MS mlz: 
444 [M+H14,  

1H-NMR (CDCI3) 6: 2.26 (3H, s), 2.87 (1H, dd, J-17.5, 
5.7 Hz), 3.08-3.14 (1H, m), 3.84 (1H, dd, J=16.4, 3.7 Hz), 
4.02 (1H, dd, J=16.1, 2.6 Hz), 4.11-4.24 (3H, m), 4.31-
4.36 (1H, m), 4.38-4.45 (1H, m), 4.63-4.67 (1H, m), 6.62-
6.70 (2H, m), 7.05-7.09 (1H, m), 7.17-7.20 (1H, m), 7.52 
(1H, d, J=2.9 Hz), 7.65-7.71 (2H, m), 7.94 (1H, t, J=7.8 
Hz). 

47 
ESI-MS m/z: 
476 [M+Hj+ 

1H-NMR (CDC13) 8: 2.97 (2H, t, J=7.3 Hz), 3.67 (2H, q, 
J=7.0 Hz), 3.98 (1H,m), 4.13-4.30 (4H, m), 7.11 (1H, m), 
7.34-7.49 (10H, m). 

ESI-MS 
415 [M+H14- 

48 

1H-NMR (CDCI3) 6: 0.92 (6H, d, J=7.3 Hz), 1,22-1.41 
(3H, m), 1.51-1.56 (2H, m), 2.87 (1H, dd, J=16.3, 5.5 Hz), 
3.00-3.04 (1H, m), 3.18 (1H, dd, J=16.3, 5.5 Hz), 3.60 
(1H, t, J=12.4 Hz), 3.95-4.03 (2H, m), 4.11-4.16 (2H, m), 
4,24 (1H, d, J=10.7 Hz), 4.60-4.64 (1H, m), 6.85-6.90 
(2H, m), 7.05 (111, d, J=7.3 Hz), 7.12 (1H, t, J=7.3 Hz), 
7.17 (1H, d, J=7.3 Hz), 7.43 (1H, s) 	  

1H-NAIR (CDCIa) 6: 0.90 (3H, d, J=8.8 Hz), 0.91 (3H, d, J=7.3 Hz), 
120-1.32 (2H, m), 1.35-1 44 OH, m1,1.50-1.57 (1H, m), 1.82-1.71 
(1H, rs), 2.39 (3H, s), 2.84.2.90 (2H, m), 3.18 (1H, dd, J=.18.3, 5.5 
Hz), 3.70 (1H, dd, J.12.4, 4.2 Hz), 3.79 (1H, ddd, J.12.4, 8.2, 1.5 
Hz), 3.85 (1H, dd, J=18.2, 3.8 Hz), 3.98 (1H, dd, .1=12.4, 4.2 Hz), 
4.14 (1H, ddd, J=10.7, 5.4,1.5 Hz), 4,24 (1H, d, J=10.7 Hz), 4.59- 
4.65 (1H, m), 8.85-8.90 (2H, m), 7.05 (1H, d, 	Hz), 7.12 (1H, t, 
-1=7.3 Hz), 7.17 (1H, d, J=8.5 Hz), 7.4-3 (1H, 5) 

49 

50 N N 	HN,  • 

ESI-MS mlz: 
369 [M+H]+ 

ESI-MS 
383 [M+H]4- 

0 

Example Structural formula NMR 	 MS 

1H-NMR (CDCI3) : 1.85-1.94 (1H, m), 2.09-2.16 (1H, 
m), 2.73-3.01 (3H, m), 3.15-3.25 (2H, m), 3.73-178 (1H, 
m), 3.83-3.91 (2H, m), 4.09-4.15 (2H, m), 4.22-4.25 (1H, 
m), 4.58-4.65 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, 
J=7.3 Hz), 7.10-7.14 (1H, m), 7.17 (1H, d, J=8.0 Hz), 7.25-
7.36 (514, m), 7.38 (1H, s). 

ESI-MS mlz: 
403 [M+1-11-1- 

HN,  • • 
42 

1H-NMR (CDCI3) B :2.47 (3H, m), 2.85-2.90 (1H, m), 
3.17-3.22 (1H, m), 3,99-4.06 (1H, m), 4.11-4.17 (3H, m), 
4.19-4.25 (311, m), 4.41-4.45 (1H, m), 4.58-4.68 (1H, m), 
6.64 (1H, m), 6.81 (1H, d, J=3.6 Hz), 6.86-6.91 (211, m), 
7.05-7.06 (111, m), 7.12 (1H, t, J=7.6 Hz), 7.17-7.21 (1H, 
m), 7.47 (1H, a). 

43 

1H-NMR (CDCI3) 6: 2.88 (1H, dd, J=16.3, 5.0 Hz), 3.20 
(1H, dd, J=16.3, 5.0 Hz), 3.91 (1H, t, J=12.2 Hz), 4.05-
4.19 (4H, m), 4.23-4.28 (2H, m), 4.61-4.65 (1H, m), 6.86-
6.91 (2H, m), 7.06 (1H, d, J=7.6 Hz), 7.11-7.23 (4H, m), 
7.31 (1H, ddd, J=10.7, 7.6, 2.2 Hz), 7.46 (1H, s). 

44 ESI-MS m/z: 
411 [M+H]4- 

1H-NMR (CDCI3) 3: 2.17 (3H, s), 2.88 (111, dd, J=16.3, 
5.0 Hz), 3.20 (1H, dd, J=16.3, 5.0 Hz), 3.49 (1H, t, J=12.2 
Hz), 4.05-4.18 (4H, m), 4.21-4.26 (2H, m), 4.61-4.64 (1H, 
m), 6.86-6.91 (2H, m), 7.05-7.22 (6H, m), 7.44 (1H, s) 

45 
ESI-MS 
425 [M+Hi+ 

1H-NMR (CDCI3) : 2.27 (1H, bra), 2.85-2.91 (1H, m), 
3.17-3.22 (1H, rn), 4.11-4.29 (5H, m), 4.41-4.46 (2H, m), 
4.60-4.65 (1H, m), 6.66-6.91 (2H, m), 7.06 (1H, d, J=7.2 
Hz), 7.13 (1H, t, J=711 Hz), 7.20-7.23 (1H, m), 7.52 (1H, 
s), 7.66-7/2 (2H, m), 7.94 (1H, 1, J=7.8 Hz). 

46 FaC 
ESI-MS mlz: 
444 [M+H14,  

1H-NMR (CDCI3) 6: 2.26 (3H, s), 2.87 (1H, dd, J-17.5, 
5.7 Hz), 3.08-3.14 (1H, m), 3.84 (1H, dd, J=16.4, 3.7 Hz), 
4.02 (1H, dd, J=16.1, 2.6 Hz), 4.11-4.24 (3H, m), 4.31-
4.36 (1H, m), 4.38-4.45 (1H, m), 4.63-4.67 (1H, m), 6.62-
6.70 (2H, m), 7.05-7.09 (1H, m), 7.17-7.20 (1H, m), 7.52 
(1H, d, J=2.9 Hz), 7.65-7.71 (2H, m), 7.94 (1H, t, J=7.8 
Hz). 

47 
ESI-MS m/z: 
476 [M+Hj+ 

1H-NMR (CDC13) 8: 2.97 (2H, t, J=7.3 Hz), 3.67 (2H, q, 
J=7.0 Hz), 3.98 (1H,m), 4.13-4.30 (4H, m), 7.11 (1H, m), 
7.34-7.49 (10H, m). 

ESI-MS 
415 [M+H14- 

48 

1H-NMR (CDCI3) 6: 0.92 (6H, d, J=7.3 Hz), 1,22-1.41 
(3H, m), 1.51-1.56 (2H, m), 2.87 (1H, dd, J=16.3, 5.5 Hz), 
3.00-3.04 (1H, m), 3.18 (1H, dd, J=16.3, 5.5 Hz), 3.60 
(1H, t, J=12.4 Hz), 3.95-4.03 (2H, m), 4.11-4.16 (2H, m), 
4,24 (1H, d, J=10.7 Hz), 4.60-4.64 (1H, m), 6.85-6.90 
(2H, m), 7.05 (111, d, J=7.3 Hz), 7.12 (1H, t, J=7.3 Hz), 
7.17 (1H, d, J=7.3 Hz), 7.43 (1H, s) 	  

1H-NAIR (CDCIa) 6: 0.90 (3H, d, J=8.8 Hz), 0.91 (3H, d, J=7.3 Hz), 
120-1.32 (2H, m), 1.35-1 44 OH, m1,1.50-1.57 (1H, m), 1.82-1.71 
(1H, rs), 2.39 (3H, s), 2.84.2.90 (2H, m), 3.18 (1H, dd, J=.18.3, 5.5 
Hz), 3.70 (1H, dd, J.12.4, 4.2 Hz), 3.79 (1H, ddd, J.12.4, 8.2, 1.5 
Hz), 3.85 (1H, dd, J=18.2, 3.8 Hz), 3.98 (1H, dd, .1=12.4, 4.2 Hz), 
4.14 (1H, ddd, J=10.7, 5.4,1.5 Hz), 4,24 (1H, d, J=10.7 Hz), 4.59- 
4.65 (1H, m), 8.85-8.90 (2H, m), 7.05 (1H, d, 	Hz), 7.12 (1H, t, 
-1=7.3 Hz), 7.17 (1H, d, J=8.5 Hz), 7.4-3 (1H, 5) 

49 

50 N N 	HN,  • 

ESI-MS mlz: 
369 [M+H]+ 

ESI-MS 
383 [M+H]4- 

0 

Example 
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[Table 7] 



Example Structural formula 	 NMR 	 MS 

51 

52 

53 

1H-NMR (CDCI3) 5: 1,08-1.13 (3H, rn), 1,39-1.44 (21-I, 
m), 1.46-1,57 (5H, rn), 1.72-1.77 (3H, m), 2.86 (1H, dd, 
J=16.3, 5.5 Hz), 3.00-3.05 (1H, rn), 3.18 OK dd, J=16.3, 
5.5 Hz), 3.59 (1H, t, J=12.4 Hz), 3.95-4.03 (2H. m).4.10-
4.15 (2H, m), 4.24 (1H, d, .1=10,7 Hz), 4.594,64 (1H, m), 
6.85-6.90 (2H, m), 7.05 (1H, d, J=7.3 Hz), 7.12 (1H, t, 
J=7.3 Hzy, 7.17 (1H, d, J=7.3 Hz),  7.43 (1H,  s). 

1H-NMR (CDCI3) a; 1.06-1.11 (3H, m), 1.35-1.42 (3H, m), 1.52-1.56 
(4H, m), 1.72-1.76 (3H, m), 2.38 (3H, s), 2.84-2.90 (2H, m), 3.18 (1H, 
dd, .1.16.3, 5,5 Hz). 3.69 (1H, dd, J=1.2.4, 4.2 Hz), 3.79 (1H, ddd, 
.1.12.4, 8.2, 1,5 Hz), 3.85 (1H, dd, .1.15.2, 3.8 Hz), 3,96 (1H, dd, 
J=12.4, 4.2 Hz), 4.14 (1H, ddd, J=10.7, 5.4,1.5 Hz), 4.24 (1H, d, 
J•10. 7 Hz), 4.80-4.64 (1H, m), 685-6.90 (2H, m), 7.05 (1H, d, J.7.3 
Hz), 7.12 (1H, •t, J.7.3 Hz), 7.18 (1H, d, 	Hz). 7.43 (1H, s). 

1H-NMR (CDCI3) 6: 1.80-1.85 (2H, m), 2.70-2.81 (2H, 
m), 2.86 (1H, dd, J=16.3, 5.0 Hz), 3.01-3.09 (1 H, my, 3.18 
(1H, dd, J=16.3, 5.0 Hz), 3.63 (1H, t, J=10.2 Hz), 3.95 
(1H, dd, .1=16.3, 5.0 Hz), 4.00 (1H, dd, J=12.4, 3.1 Hz), 
4.11-4.16 (2H, m), 4.23 (1H, d, J=10.7 Hz), 4.584.65 
(1H. my, 6.85-6.90 (2H, m), 6.99 (2H, I, J=8.7 Hz), 7.05 
(1H, d, J=7.3 Hz), 7.10-7.18 (4H, m), 7.42 (1H, s). 

11,N,  HN'Th"" 

0 

AN N HN.• 

ESI-MS m/z: 
395 [M+HI+ 

ESI-MS 
4091M+Hi+ 

ESI-MS m/z: 
421 [M+H]+ 

54  

1H-NMR (CDCI3) 8: 1.63-1.72 (OH, m), 1.92-1.97 (1H, m), 2.39 
(3H, s), 2.66-2.74 (2H, m), 2.87 (1H, dd, J=16.3, 5.0 Hz), 2.95-
2.97 (1H, ml, 3.18 (1H, dd, J=16.3, 5.0 Hz), 3.74-3.88 (3H, m), 
3.98 (1H, dd, J=12,4, 3.1 Hz), 4,14 (1H, ddd, J=10.7, 5.4, 1.5 
Hz), 4.23 (1H, d, J=10.7 Hz), 4.59-6.65 	m), 6.86-6.90 (2H, 
m), 6.98 (2H, 1, J=8.7 Hz), 7.05 (1H, d, J=7.3 Hz), 7.11-7.19 (4H, 
m). 7.43 (1H, s). 

ESI-MS 
435 [M+H]+ 

1H-NMR (CDCI3) 5: 1.56 (1H, q, J=7.6 Hz), 1.69-1.85 (2H, 
m), 2.05 (2H, s), 2.67 (2H, t, J=7.5 Hz), 2.87 (1H, dd, J=16.6, 
5.3 Hz), 3.02.3.09 (1H, m), 3.16 (1H, dd, J=16.5, 5.4 Hz), 3.57 
(1H, 1, J=11.3 Hz), 3.92-4.00 (2H, m), 4.09-4.15 (2H, m), 4.23 
(1H, d, J=10.7 Hz), 4.58-4.64 OK m), 8.84-6.89 (2H, m), 7.03-
7.29 (8H, m), 7.43 (111,0. 

1H-NMR (CDCI3) 6: 2.00 (1H, brs), 2.88 (1H, dd, J=16.7, 
4.9 Hz), 3 17-3.22 (1H, m), 3.97 (OH. t, J=11 3 Hz), 4.11-
4,27 (6H, m), 4.63 (11-1, s), 6.89 (2H, t, J=9.4 Hz), 7.06 
(1H, d, J=7.4 Hz), 7.13 (1 H, t, J=7.6 Hz), 7.21 (1H, m), 
7.38-7.48 (6H, my. 

55 

56 

ESI-MS mit 
417 [M+H]-1- 

ES1-MS 
375 [M+H]+ 

57 

1H-NMR (CDC13) 6: 2,16 (3H, s), 2.89 (1H, dd, J=16.7, 
5.1 Hz), 3.20 (1H, d, J=16.3 Hz), 3.49 (1H, dd, J=15.7, 
4.9 Hz), 3.57 (1H, m), 4.07-4.10 (3H, m), 4.14-4.17 (1H, 
m). 4.25 (1 H, d, J=10.6 Hz), 4.83 (1H, m), 6.89 (2H, t, 
J=9.0 Hz), 7.06 (1 H, id. J=7.1 Hz), 7.13 (1H, t, J=7.5 Hz), 
7.22 (1H, m), 7.32-7.39 (5H, m), 7,45 (1H, s). 

ESI-MS mit 
389 [M+H]4- 

58 

1H-NMR (CDCI3) : 2.18 (3H, s), 2.91 (2H, t, J=7.5 Hz), 
3.52 (1H, d, J=15.6 Hz), 3.59 (1 H, t, J=7.1 Hz), 3.68 (2H, 
q, J=7.0 Hz), 4.07-4.13 (3H, m), 7.11 (1H, t, J=7.8 Hz), 
7.20-7.46 (111-1, m). 

ESI-MS m/z: 
361 [M+H]+ 

59 

1H-NMR (CDCI3) 6: 1.23-1.38 (2H, m), 1.60-1.70 (4H, 
my, 1.79-1.93 (3H, m), 2.17 (1H, s), 2.78-2.89 (2H, my, 
3.15-3.21 (1H, m), 3.66 (1H, t, J=11.0 Hz), 3.94.4.05 (2H, 
rn), 4.12-4.17 (2H, m), 4.24 (1H, d, J=10.7 Hz), 4.61 (1H, 
m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.5 Hz), 7.10-7.17 
(2H, rn), 7.43 (1H, s). 

N ESI-MS 
367 [M+H]+ 

0 

AN N 	i-1N ,,  • 

Structural formula NMR 	 MS Example 

ESI-MS mlz: 
395 [M+H]+ 

ESI-MS m/z: 
409 [M+Hl+ 

ESI-MS m/z: 
421 [M+H]i- 

51 

1H-NMR (CDCI 3) : 1.08-1.13 (3H, m), 1.39-1.44 (21-I, 
m), 1.46-1.57 (5H, m), 1.72-1.77 (3H, m), 2.86 (1H, dd, 
1=16.3, 5.5 Hz), 3.00-3.05 (1H, m), 3.18 (1H, dd, J=16.3, 
5.5 Hz), 3.59 (1H, t, J=12.4 Hz), 3.95-4.03 (2H, m),4.10-
4.15 {2H, m), 4.24 (1H, d, 1=10.7 Hz), 4.594.64 (1H, m), 
6.85-6.90 (2H, m), 7.05 (1H, d, J=7.3 Hz), 7.12 (1H, t, 
J=7.3 Hz), 7.17 (1H, d, J=7.3 Hz), 7.43 (1H, s). 

1H-NMR (CDCI3) a: 1.06-1.11 {3H, ni), 1.35-1.42 (3H, m), 1.52-1.56 
(4H, m), 1.72.1.78 (3H, m), 2.38 (3H, s), 2.84-2.90 (2H, m), 3.18 (1H, 
dd, .1.16.3, 5,5 I-1z), 3.69 (1H, dd, J=12.4, 4.2 Hz), 3.79 (1H, ddd, 
1=12.4, 6.2, 1.5 Hz), 3.85 {1H, dd, 1=15.2, 3.8 Hz), 3.98 (1H, dd, 
.112.4, 4.2 Hz), 4.14 (1H, &Id, .110.7, 5.4, 1.5 Hz), 4.24 (1H, d, 
J.10.7 Hz), 4.50-4.64 (1H, rn), 6.85-5.90 (2H, m), 7115 (1H, d, J.7.3 
Hz), 7.12 (1H,1, 1=1.3 Hz), 7.18 (1H, d, .1=7.3 Hz). 7.43 (1H, a). 

1H-NMR (CDCI3) 6: 1.80-1.85 (2H, m), 2.70-2.81 (2H, 
m), 2.86 (1H, dd, 1=16.3, 5.0 Hz), 3.01-3.09 (1H, m), 3.18 
(1H, dd, J=16.3, 5.0 Hz), 3.63 (1H, t, J=10.2 Hz), 3.95 
(1H, dd, J=16.3, 5.0 Hz), 4.00 (1H, dd, J=12.4, 3.1 Hz), 
4.11-4.16 (2H, m), 4.23 (1H, d, J=10.7 Hz), 4.584.65 
(1H, m), 6.85-6.90 (2H, m), 6.99 (2H, I, J=8.7 Hz), 7.05 
(1H, d, J=7.3 Hz), 7.10-7,18 (4H, m), 7.42 (1H, s). 

52 

53 

54 

1H-NMR (CDCI3) 8: 1.63-1.72 (1H, m), 1.92-1.97 (1H, m), 2.39 
(3H, s), 2.66-2.74 (2H, m), 2.87 (1H, dd, 	5.0 Hz), 2.95- 
2.97 (1H, m), 3.18 (1H, dd, J=16.3, 5.0 Hz), 3.74-3.86 (3H, m), 
3.98 	dd, J=12,4, 3.1 Hz), 4.14 (1H, ddd, J=10.7, 5.4, 1 5 
Hz), 4.23 (1H, d, J=10.7 Hz), 4.59-4.85 (1H, m), 6.86-6.90 (2H, 
m), 6.98 (2H, t, J=8.7 Hz), 7.05 (1H, d, J=7.3 Hz), 7.11-7.19 (4H, 
rn), 7.43 11H, s). 

ESI-MS m/z: 
435 [M+H]+ 

55  

1H-NMR (CDCI3) 5: 1.56 (1H, q, J=7.6 Hz), 1.69-1.85 {2H, 
m), 2.05 (2H. a), 2.67 (2H, t, J=7.5 Hz), 2.87 (1H, dd, J=16.6, 
5.3 Hz), 3.02-3.09 (1H, m), 3.16 (1H, dd, ..1=16 5, 5.4 Hz), 3.57 
(1H, 1, 1=11.3 Hz), 3.92-4.00 (2H, m), 4.09-4.15 (2H, m), 4.23 
(1H, d, J=10.7 Hz), 4.58-4.64 (1H, rn), 6.84-6.89 (2H, m), 7.03-
7.29 (8H, m), 7.43 (1H, a). 

56 

1H-NMR (CDCI3) 6: 2.00 (1H, bra), 2.88 (1H, dd, 1=18.7, 
4.9 Hz), 3 17-3.22 (1H, rn), 3.97 (1H, t, J=11 3 Hz), 4.11-
4.27 (6H, m), 4.63 (1H, s), 6.89 (2H, t, 1=9.4 Hz), 7.06 
(1H, d, J=7.4 Hz), 7.13 (1H, t, 1=7.6 Hz), 7.21 (1H, m), 
7.36-7.46 (6H, m). 

ESI-MS 
417 [M+H]-t. 

ESI-MS mhz: 
375 [M+11]+ 

57 

1H-NMR (CDCI3) 6: 2.16 (3H, s), 2.89 (1H, dd, J=16.7, 
5.1 Hz), 3.20 (1H, d, 	Hz), 3.49 (1H, dd, 
4.9 Hz), 3.57 (1H, m), 4.07-4.10 (3H, m), 4.14-4.17 (1H, 
m), 4.25 (1H, d, J=10.6 Hz), 4.83 (1H, m), 6.89 (2H, t, 
J=9.0 Hz), 7.06 (1H, d, J=7.1 Hz), 7.13 (1H, t, J=7.5 Hz), 
7,22 (1H, rn), 7.32-7.39 (5H, m), 7,45 (1H, s), 

ESI-MS 
389 [M+HI+ 

58 

1H-NMR (CDCI3) 8: 2.18 (3H, s), 2.91 (2H, t, J=7.5 Hz), 
3.52 (1H, d, .P.15.6 Hz), 3.59 (1 H, t, ..1=7.1 Hz), 3.68 (2H, 
q, J=7.0 Hz), 4.07-4.13 (3H, rn), 7.11 (1H, t, J=7.8 Hz), 
7.20-7.46 (11H, m). 

ESI-MS rnlz: 
361 [1\4+H]+ 

59 Hry",r-N HNC • 

crk„N)S)  

1H-NMR (CDCI3) 6: 1.23-1.38 (2H, rn), 1.80-1.70 (4H, 
m), 1.79-1.93 (3H, m), 2.17 (1H, s), 2.78-2.89 (2H, m), 
3.15-321 {1H, m), 3.66 (1H, t, 1=11.0 Hz), 3.94-4.05 (2H, 
m), 4.12-4.17 (2H, rn), 4.24 (1H, I, J=10.7 Hz), 4.61 (1 H, 
m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.5 Hz), 7.10-7.17 
(2H, rn), 7.43 (1H, s). 

ESI-MS m/z: 
367 [M+H]+ 

0 

AN N 	i-1N ,,  • 

Structural formula NMR 	 MS Example 

ESI-MS mlz: 
395 [M+H]+ 

ESI-MS m/z: 
409 [M+Hl+ 

ESI-MS m/z: 
421 [M+H]i- 

51 

1H-NMR (CDCI 3) : 1.08-1.13 (3H, m), 1.39-1.44 (21-I, 
m), 1.46-1.57 (5H, m), 1.72-1.77 (3H, m), 2.86 (1H, dd, 
1=16.3, 5.5 Hz), 3.00-3.05 (1H, m), 3.18 (1H, dd, J=16.3, 
5.5 Hz), 3.59 (1H, t, J=12.4 Hz), 3.95-4.03 (2H, m),4.10-
4.15 {2H, m), 4.24 (1H, d, 1=10.7 Hz), 4.594.64 (1H, m), 
6.85-6.90 (2H, m), 7.05 (1H, d, J=7.3 Hz), 7.12 (1H, t, 
J=7.3 Hz), 7.17 (1H, d, J=7.3 Hz), 7.43 (1H, s). 

1H-NMR (CDCI3) a: 1.06-1.11 {3H, ni), 1.35-1.42 (3H, m), 1.52-1.56 
(4H, m), 1.72.1.78 (3H, m), 2.38 (3H, s), 2.84-2.90 (2H, m), 3.18 (1H, 
dd, .1.16.3, 5,5 I-1z), 3.69 (1H, dd, J=12.4, 4.2 Hz), 3.79 (1H, ddd, 
1=12.4, 6.2, 1.5 Hz), 3.85 {1H, dd, 1=15.2, 3.8 Hz), 3.98 (1H, dd, 
.112.4, 4.2 Hz), 4.14 (1H, &Id, .110.7, 5.4, 1.5 Hz), 4.24 (1H, d, 
J.10.7 Hz), 4.50-4.64 (1H, rn), 6.85-5.90 (2H, m), 7115 (1H, d, J.7.3 
Hz), 7.12 (1H,1, 1=1.3 Hz), 7.18 (1H, d, .1=7.3 Hz). 7.43 (1H, a). 

1H-NMR (CDCI3) 6: 1.80-1.85 (2H, m), 2.70-2.81 (2H, 
m), 2.86 (1H, dd, 1=16.3, 5.0 Hz), 3.01-3.09 (1H, m), 3.18 
(1H, dd, J=16.3, 5.0 Hz), 3.63 (1H, t, J=10.2 Hz), 3.95 
(1H, dd, J=16.3, 5.0 Hz), 4.00 (1H, dd, J=12.4, 3.1 Hz), 
4.11-4.16 (2H, m), 4.23 (1H, d, J=10.7 Hz), 4.584.65 
(1H, m), 6.85-6.90 (2H, m), 6.99 (2H, I, J=8.7 Hz), 7.05 
(1H, d, J=7.3 Hz), 7.10-7,18 (4H, m), 7.42 (1H, s). 

52 

53 

54 

1H-NMR (CDCI3) 8: 1.63-1.72 (1H, m), 1.92-1.97 (1H, m), 2.39 
(3H, s), 2.66-2.74 (2H, m), 2.87 (1H, dd, 	5.0 Hz), 2.95- 
2.97 (1H, m), 3.18 (1H, dd, J=16.3, 5.0 Hz), 3.74-3.86 (3H, m), 
3.98 	dd, J=12,4, 3.1 Hz), 4.14 (1H, ddd, J=10.7, 5.4, 1 5 
Hz), 4.23 (1H, d, J=10.7 Hz), 4.59-4.85 (1H, m), 6.86-6.90 (2H, 
m), 6.98 (2H, t, J=8.7 Hz), 7.05 (1H, d, J=7.3 Hz), 7.11-7.19 (4H, 
rn), 7.43 11H, s). 

ESI-MS m/z: 
435 [M+H]+ 

55  

1H-NMR (CDCI3) 5: 1.56 (1H, q, J=7.6 Hz), 1.69-1.85 {2H, 
m), 2.05 (2H. a), 2.67 (2H, t, J=7.5 Hz), 2.87 (1H, dd, J=16.6, 
5.3 Hz), 3.02-3.09 (1H, m), 3.16 (1H, dd, ..1=16 5, 5.4 Hz), 3.57 
(1H, 1, 1=11.3 Hz), 3.92-4.00 (2H, m), 4.09-4.15 (2H, m), 4.23 
(1H, d, J=10.7 Hz), 4.58-4.64 (1H, rn), 6.84-6.89 (2H, m), 7.03-
7.29 (8H, m), 7.43 (1H, a). 

56 

1H-NMR (CDCI3) 6: 2.00 (1H, bra), 2.88 (1H, dd, 1=18.7, 
4.9 Hz), 3 17-3.22 (1H, rn), 3.97 (1H, t, J=11 3 Hz), 4.11-
4.27 (6H, m), 4.63 (1H, s), 6.89 (2H, t, 1=9.4 Hz), 7.06 
(1H, d, J=7.4 Hz), 7.13 (1H, t, 1=7.6 Hz), 7.21 (1H, m), 
7.36-7.46 (6H, m). 

ESI-MS 
417 [M+H]-t. 

ESI-MS mhz: 
375 [M+11]+ 

57 

1H-NMR (CDCI3) 6: 2.16 (3H, s), 2.89 (1H, dd, J=16.7, 
5.1 Hz), 3.20 (1H, d, 	Hz), 3.49 (1H, dd, 
4.9 Hz), 3.57 (1H, m), 4.07-4.10 (3H, m), 4.14-4.17 (1H, 
m), 4.25 (1H, d, J=10.6 Hz), 4.83 (1H, m), 6.89 (2H, t, 
J=9.0 Hz), 7.06 (1H, d, J=7.1 Hz), 7.13 (1H, t, J=7.5 Hz), 
7,22 (1H, rn), 7.32-7.39 (5H, m), 7,45 (1H, s), 

ESI-MS 
389 [M+HI+ 

58 

1H-NMR (CDCI3) 8: 2.18 (3H, s), 2.91 (2H, t, J=7.5 Hz), 
3.52 (1H, d, .P.15.6 Hz), 3.59 (1 H, t, ..1=7.1 Hz), 3.68 (2H, 
q, J=7.0 Hz), 4.07-4.13 (3H, rn), 7.11 (1H, t, J=7.8 Hz), 
7.20-7.46 (11H, m). 

ESI-MS rnlz: 
361 [1\4+H]+ 

59 Hry",r-N HNC • 

crk„N)S)  

1H-NMR (CDCI3) 6: 1.23-1.38 (2H, rn), 1.80-1.70 (4H, 
m), 1.79-1.93 (3H, m), 2.17 (1H, s), 2.78-2.89 (2H, m), 
3.15-321 {1H, m), 3.66 (1H, t, 1=11.0 Hz), 3.94-4.05 (2H, 
m), 4.12-4.17 (2H, rn), 4.24 (1H, I, J=10.7 Hz), 4.61 (1 H, 
m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.5 Hz), 7.10-7.17 
(2H, rn), 7.43 (1H, s). 

ESI-MS m/z: 
367 [M+H]+ 
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Example Structural formula 	 NMR 	 MS 

_N HN 

1H-NMR (CDCI3) 8: 2.00-2.14 (2H, m), 2.33-2.41 (1H, 
m), 3.44-3 52 (1H, m), 3.64-3.77 (1H, m), 3.87-4.02 (2H, 
m), 4.13-4.41 (4H, rn), 4.65 (1H, m), 7.38-7.54 (10H, m). 

1H-NMR (CDC13) 5 : 2.07 (1H, bra), 2.79-3.50 (2H, m), 
3.79-3.85 (111, m), 3.99 (1H, t, J=11.1 Hz), 4.14-4.35 (5H, 

CPs 	m), 4.61-4.84 (2H, m), 5.39-5.57 (1H, m), 7.37-7.50 (7H, 
m), 7.56-7.62 (2H, m), 7.73 (1H, s). 

1H-NMR (CDCI3) 6: 2.18 (3H, s), 2.87 (2H, t, J=7.1 Hz), 
3.15-3.17 (4H, m), 3.48-3.53 (1H, rn), 3.57-3.68 (3H, m), 
3.85-3.87 (4H, m), 4.08-4.12 (3H, rn), 6.75-6.80 (3H, m), 
7.17-7.24 (2H, rn), 7.33-7.43 (6H, m). 

60 

61 

62 

ESI-MS m/z: 
441 [M+H]+ 

ESI-MS m/z: 
457 [M+Hl+ 

ESI-MS m/z: 
446 [M+H)+ 

63 

64 

C.F3  

CI 

65 

66 

67 

ea 

1H-NMR (CDCI3) 6: 2.18 (3H, s), 3.51-3.61 (2H, m), 4.08 
(2H, d, J=6.7 Hz), 4.11-4.23 (2H, m), 4.58-4.60 (2H, m), 
5.01-5.09 (1H, m), 5.47-5.53 (1H, m), 6,98 (1 11. d. J=8.4 
Hz), 7,28-7,41 (6H, m), 7.46 (1H, s), 7.76 (1H, t, J=7.5 
Hz). 

1H-NMR (CDCI3) 8: 2.84 (1H, dd, J=16.6, 4.5 Hz), 3.14 
(1H, dd, J=16.6, 5.4 Hz), 3.80 (2H, t, J.5.1 Hz), 3.99 (2H, 
t, J=5.1 Hz), 4.09-4.20 (2H, m), 4.54 (1H, m), 4.83 (2H, 
s), 6.85-6.90 (2H, m), 7.04 (1H, d, J=7.4 Hz), 7.12 (1H, 
m), 7.30 (111, m), 7.40-7.46 (5H, m). 

1H-NMR (CDCI3) 6: 2.85 (1H, dd, J = 17.0, 4,4 Hz), 3.12 
(1H, dd, J = 16.6, 5.4 Hz), 3.91 (3H, s), 4.02 (2H, t, J = 
5.0 Hz), 4.13-4.24 (4H, m), 4.54 (1H, m), 4.84 (2H, s), 
6.74 (111, d, J = 7.7 Hz), 6.80 (1H, d, J= 8.7 Hz), 7.03 
(111, s), 7.07(111, d, J = 8.8 Hz), 7.45(111, d, J = 7.6 Hz), 
7.66-7.73 (2H, m). 

1H-NMR (CDCI3) 6: 2.84 (1H, dd, J= 16.7, 4.8 Hz), 3.13 
(1H, dd, J = 17.0, 5.4 Hz), 4.02 (2H, t, J = 4.8 Hz), 4.13-
4,20 (4H, m), 4.54 (111, m), 4.84 (2H, s), 6.81 (1H, d, J = 
8.7 Hz), 7.03 (1H, a), 7.08 (1H, d, J = 8.9 Hz), 7.29 (1H, 
m), 7.51 (1H, d, J = 7.8 Hz), 7.80 (1H, t, J = 7.8 Hz), 8.07 
(1H, d, J = 7.8 Hz), 8.63 (1H, d, J = 4.2 Hz). 

1H-NMR (CDCI3) 	2.92 (1 H, dd, .1= 16.7, 4.9 Hz), 3.18 
(1H, dd, J = 16.8, 5.3 Hz), 4.02 (2H, t, J = 5.0 Hz), 4.17-
4.28 (4H, m), 4.58 (1H, m), 4.84 (2H, s), 6.94 (1H, d, J = 
8.5 Hz), 7.28(111, m), 7.32 (1H, s), 7.38 (1H, d, J=8.6 
Hz), 7.50 (1H, d, J = 8.0 Hz), 7.80 (1H, dt, J 1.8, 7.8 
Hz), 8.07 (1H, dt, J = 1.0, 8.0 Fix), 8.62 (1H, m). 

1H-NMR (CDCI3) 8: 2.21-2.30 (2H, m), 2.37 (3H, s), 
2.80-2.92 (2H, m), 3.12 (1H, dd, J=16.6, 4.5 Hz), 3.20 
(1H, dd, J=16.6, 5.5 Hz), 3.32 (1 H, m), 4.09-4.30 (4H, m), 
4.65 (111, m), 6.55 (1 H, s), 6.87-6.92 (2H, m), 7.06-7.19 
(7H, rn). 

ESI-MS m/z: 
458 [M+1+ 

ES1-MS miz: 
376 [M+H]-3- 

ESI-MS m/z: 
441 [M+Hp- 

ESI-MS m/z: 
411 [M+HI+ 

ESI-MS m/z: 
445 [M+H]+ 

ESI-MS 
388 [M+1-1]1- 

_N HN 

64 0 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 8: 2.00-2.14 (2H, m), 2.33-2.41 (1H. 
m), 3.44-3.52 (1H, m), 3.64-3.77 (1H, m), 3.87-4.02 (2H, 
m), 4.13-4.41 (4H, rrt), 4.65 (1H, m), 7.36-7.54 (1DH, m). 

1H-NMR (CDCI3) 6 : 2.07 (1H, Ors), 2.79-3.50 (2H, m), 
3.79-3.85 (111, m), 3.99 (1H. t, J=11.1 Hz), 4.14-4.35 (5H, 

CF3 	m), 4.61-4.84 (2H, m), 5.39-5_57 (1H, m), 7_37-7.50 (7H, 
m), 7.56-7.62 (2H, m), 7.73 (1H, s). 

1H-NMR (CDCI3) 8: 2.18 (3H. s), 2.87 (2H. t, J=7.1 Hz), 
3.15-3.17 
3.85-3.87 
7.17-7.24 

(4H, m), 3.48-3.53 
(4H, m), 4.08-4.12 
(2H, m), 7.33-7.43 

(1H, m), 3.57-3.68 (3H, m), 
(3H, rn), 6.75-6.80 (3H, m), 
(6H, m). 

ESI-MS m/z: 
446 [M+H]i- 

151-MS m/z: 
441 [M+Hp- 

ESI-MS m/z: 
457 [M+HI+ 

60 

61 

62 

IJ 	1H-NMR (CDCI3) 6: 2.18 (3H, s), 3.51-3.61 (2H, m), 4.08 

cF3 	(2H, d, J=6.7 Hz), 4.11-4.23 (2H, m), 4.58-4.60 (2H, m). 
5.01-5.09 (1H, m), 5.47-5.53 (1H, m), 6.98 (1H, d. J=8.4 
Hz), 7.28-7,41 (6H, m), 7.46 (1H, s), 7.76 (1H, t, .1=7.5 
Hz).  

63 _N 

Nj  

ESI-MS m/z: 
458 [M+Hp- 

1H-NMR (CDCI3) 8: 2.84 (1H, dd, J=16.6, 4.5 Hz), 3.14 
(1H, dd, J=16.6, 5.4 Hz), 3.80 (2H, t, J=5.1 Hz), 3.99 (2H, 
t, J=5.1 Hz), 4.09-4.20 (2H, m), 4.54 (1H, m), 4.83 (2H, 
s), 6.85-6.90 (2H, rn). 7.04 (1H, d, J=7.4 Hz), 7_12 (1H, 
m), 7.30 (1H, m), 7.40-7_46 (5H, m). 

HN • 

CI 
1H-NMR (CDCI3) 6: 2.85 (1H, dd, J = 17.0, 4,4 Hz), 3.12 
(1H, dd, J = 16.6. 5.4 Hz), 3.91 (3H, a), 4.02 (2H, t, J = 

5.0 Hz), 4.13-4.24 (4H, m), 4.54 (1H, m), 4.84 (211, s), 
6.74 (1H, J = 7.7 Hz), 6.80 (1H, d, J = 8.7 Hz), 7.03 
(1H, s), 7.07(1H, d, J = 8.8 Hz), 7.45(111, d, J = 7.6 Hz), 
7.66-7.73 (2H. rn). 

1H-NMR (CDCI3) 6: 2.84 (1H, dd. J = 16.7, 4.8 Hz), 3.13 
(1H, dd, J = 17.0, 5.4 Hz), 4.02 (2H. t, J = 4.8 Hz), 4.13-
4,20 (4H, m), 4.54 (1H, m). 4.84 (2H, s), 6.81 (1H. d, J = 
8.7 Hz), 7.03 (1H, s), 7.08 (1H, d, J = 8.9 Hz), 7.29 (1H, 
m), 7.51 (1H. d„I = 7.8 Hz), 7.80 (1H, t, J = 7.8 Hz), 8.07 
(1H, d, J = 7.8 Hz). 8.63 (1H. d, J = 4.2 Hz). 

1H-NMR (CDCI3) 	2.92 (1 H, dd, J = 16.7,4.9 Hz), 3.18 
(1H, dd, J = 16.8, 5.3 Hz), 4.02 (2H, t, J = 5.0 Hz), 4.17-
4.28 (4H, m). 4.58 (1H, m), 4.84 (2H, s), 6.94 (1H, d, J = 
8.5 Hz), 7.28 (1H, m), 7.32 (1H, s), 7.36 (1H, d, J = 8.6 
Hz), 7.50 (1H, d, = 8.0 Hz), 7.80 (1H, dt, J =1.8, 7.8 
Hz), 8.07(1H, dt, J = 1.0, 8.0 Hz), 8.82(1H, m). 

1H-NMR (CDCI3) 6: 2.21-2.30 (211. m), 2.37 (3H, s), 
2.80-2.92 (211, m), 3.12 (1H. dd, J=16.6, 4.5 Hz), 3.20 
(1H, dd, J=16.6, 5.5 Hz), 3.32 (1 H, m), 4.09-4.30 (4H, m), 
4.65 (1H, m), 6.55 (1 H, s), 6.87-6.92 (2H, m), 7.06-7.19 
(7H, m). 

65 

66 

67 

68 

ESI-MS m/z: 
411 1M+Fili- 

ESI-MS m/z: 
445 [M+H]i- 

ESI-MS 
388 [M+1111- 

ESI-MS m/z: 
376 IM-FH]+ 

ESI-MS nihr 
441 (*Hip 

_N HN 

64 0 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 8: 2.00-2.14 (2H, m), 2.33-2.41 (1H. 
m), 3.44-3.52 (1H, m), 3.64-3.77 (1H, m), 3.87-4.02 (2H, 
m), 4.13-4.41 (4H, rrt), 4.65 (1H, m), 7.36-7.54 (1DH, m). 

1H-NMR (CDCI3) 6 : 2.07 (1H, Ors), 2.79-3.50 (2H, m), 
3.79-3.85 (111, m), 3.99 (1H. t, J=11.1 Hz), 4.14-4.35 (5H, 

CF3 	m), 4.61-4.84 (2H, m), 5.39-5_57 (1H, m), 7_37-7.50 (7H, 
m), 7.56-7.62 (2H, m), 7.73 (1H, s). 

1H-NMR (CDCI3) 8: 2.18 (3H. s), 2.87 (2H. t, J=7.1 Hz), 
3.15-3.17 
3.85-3.87 
7.17-7.24 

(4H, m), 3.48-3.53 
(4H, m), 4.08-4.12 
(2H, m), 7.33-7.43 

(1H, m), 3.57-3.68 (3H, m), 
(3H, rn), 6.75-6.80 (3H, m), 
(6H, m). 

ESI-MS m/z: 
446 [M+H]i- 

151-MS m/z: 
441 [M+Hp- 

ESI-MS m/z: 
457 [M+HI+ 

60 

61 

62 

IJ 	1H-NMR (CDCI3) 6: 2.18 (3H, s), 3.51-3.61 (2H, m), 4.08 

cF3 	(2H, d, J=6.7 Hz), 4.11-4.23 (2H, m), 4.58-4.60 (2H, m). 
5.01-5.09 (1H, m), 5.47-5.53 (1H, m), 6.98 (1H, d. J=8.4 
Hz), 7.28-7,41 (6H, m), 7.46 (1H, s), 7.76 (1H, t, .1=7.5 
Hz).  

63 _N 

Nj  

ESI-MS m/z: 
458 [M+Hp- 

1H-NMR (CDCI3) 8: 2.84 (1H, dd, J=16.6, 4.5 Hz), 3.14 
(1H, dd, J=16.6, 5.4 Hz), 3.80 (2H, t, J=5.1 Hz), 3.99 (2H, 
t, J=5.1 Hz), 4.09-4.20 (2H, m), 4.54 (1H, m), 4.83 (2H, 
s), 6.85-6.90 (2H, rn). 7.04 (1H, d, J=7.4 Hz), 7_12 (1H, 
m), 7.30 (1H, m), 7.40-7_46 (5H, m). 

HN • 

CI 
1H-NMR (CDCI3) 6: 2.85 (1H, dd, J = 17.0, 4,4 Hz), 3.12 
(1H, dd, J = 16.6. 5.4 Hz), 3.91 (3H, a), 4.02 (2H, t, J = 

5.0 Hz), 4.13-4.24 (4H, m), 4.54 (1H, m), 4.84 (211, s), 
6.74 (1H, J = 7.7 Hz), 6.80 (1H, d, J = 8.7 Hz), 7.03 
(1H, s), 7.07(1H, d, J = 8.8 Hz), 7.45(111, d, J = 7.6 Hz), 
7.66-7.73 (2H. rn). 

1H-NMR (CDCI3) 6: 2.84 (1H, dd. J = 16.7, 4.8 Hz), 3.13 
(1H, dd, J = 17.0, 5.4 Hz), 4.02 (2H. t, J = 4.8 Hz), 4.13-
4,20 (4H, m), 4.54 (1H, m). 4.84 (2H, s), 6.81 (1H. d, J = 
8.7 Hz), 7.03 (1H, s), 7.08 (1H, d, J = 8.9 Hz), 7.29 (1H, 
m), 7.51 (1H. d„I = 7.8 Hz), 7.80 (1H, t, J = 7.8 Hz), 8.07 
(1H, d, J = 7.8 Hz). 8.63 (1H. d, J = 4.2 Hz). 

1H-NMR (CDCI3) 	2.92 (1 H, dd, J = 16.7,4.9 Hz), 3.18 
(1H, dd, J = 16.8, 5.3 Hz), 4.02 (2H, t, J = 5.0 Hz), 4.17-
4.28 (4H, m). 4.58 (1H, m), 4.84 (2H, s), 6.94 (1H, d, J = 
8.5 Hz), 7.28 (1H, m), 7.32 (1H, s), 7.36 (1H, d, J = 8.6 
Hz), 7.50 (1H, d, = 8.0 Hz), 7.80 (1H, dt, J =1.8, 7.8 
Hz), 8.07(1H, dt, J = 1.0, 8.0 Hz), 8.82(1H, m). 

1H-NMR (CDCI3) 6: 2.21-2.30 (211. m), 2.37 (3H, s), 
2.80-2.92 (211, m), 3.12 (1H. dd, J=16.6, 4.5 Hz), 3.20 
(1H, dd, J=16.6, 5.5 Hz), 3.32 (1 H, m), 4.09-4.30 (4H, m), 
4.65 (1H, m), 6.55 (1 H, s), 6.87-6.92 (2H, m), 7.06-7.19 
(7H, m). 

65 

66 

67 

68 

ESI-MS m/z: 
411 1M+Fili- 

ESI-MS m/z: 
445 [M+H]i- 

ESI-MS 
388 [M+1111- 

ESI-MS m/z: 
376 IM-FH]+ 

ESI-MS nihr 
441 (*Hip 

 

215 

 

[0886] 

[Table 9] 



N NH' 

HN, .• 

NMR 

1H-NMR (CDCI3) 5: 1.62-1.88 (2H, m), 2.01-2.08 (2H, 
m), 2.86 (1H, dd, .1.16.6, 4.6 Hz), 2.98-3.01 (2H, m), 3.16 
(1H, dd, J=16.7, 5.5 Hz), 3.90 (3H, s), 4.12-4.19 (4H, m), 
4.57-4.65 (1H, m), 6.60 (1H, dd, J=8.2, 0.68 Hz), 6.83-
6.90(2H, m), 7.04 (1H, d, J=7.5 Hz), 7.09-7.14 (1H, m), 
721-7.29 (1H, m), 7.40 (1H, dd, J=7A, 0.70 Hz), 7.54-
7.59 (114, m). 

Example Structural formula MS 

69 
ESI-MS mix: 
405 [M+H]r 

1H-NMR (CDCI3) 6: 2.34-2.50 (2H, m), 2.92 (1H, m), 
3.18 (1H, m), 4.14-4.32 (4H, m), 4.65 (1H, m), 5.56 (1H, 
m), 6.12 (1H, s), 6.93-6_95 (2H, m), 7.11 (1H, m), 7.21 

t, J=7.6 Hz), 7.34-7.49 (4H, m). 

70 £51-MS mfr. 
4191M+HP- 

1H-NMR (CDCI3) 6: 2.39-2.48 (2H, m), 2.87 (1H, m), 
3.16 (1H, m), 4.15-4.28 (4H, m), 4.63 (1H, m), 5.56 (1H, 
m), 6.11 (1H, s), 6.77 (1H, d, J=8.7 Hz), 7.02 (1H, m), 
7.10 (1H, rn), 7.19-7.27 (3H, m). 7.36 (1H, m), 7.47 (1H, 
m). 

71 ESI-MS 
472, 474 
(M4H1+ 

N 

0 	0 MeO 

CN. 

N 

1H-NMR (CDCI3) d : 2.32-2.43 (1H, m), 2.53-2.57 (1H, 
m), 2.93 (1H, dd, J=17.1, 4.7 Hz), 3.19 (11-I, dt, J=16.6, 
4.9 Hz), 4.21-4.35 (4H, m), 4.63-4.67 (1H, m), 5.59-5.62 
(1H, m), 6.14 (1H, s), 6.90-6.98 (2H, m), 7.39-7.44 (2H, 
m), 7.49-7.55 (1H, m), 7.67-7.74 (3H, m). 

1H-NMR (CDCI3) 	2.30-2.49 (2H, M), 2.91 (1H, dd, 
J=16.9, 4.8 Hz), 3.18 (1H, dd, J=16.6, 5.2 Hz), 3.95 (3H, 
s), 4.09-4.32 (4H, m), 4.65 (1H, m), 5.24 (1H, d, J=9.2 
Hz), 6.13 (1H, s), 6.75 (1H, s), 6.86 (1H, d, J=5.3 Hz), 
6.93 (2H, d, J=8.4 Hz), 7.37-7.43 (2H, m), 8.20 (1H, d, 
J=5.3 Hz). 

1H-NMR (CDCI3) 6 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 
3.95 (3H, s), 4.09-4.32 (4H, m), 4.64 (1H, m), 5.24 (1H, 
dd, J=9.3, 2.5 Hz), 6.13 (1H, a), 6.75 (1H, s), 6.86 (1H, d, 
J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, a), 7.41 (1H, 
dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J=5.3 Hz). 

74 
(Isomer A) 

ES!-MS rok: 
432 (M+14)+ 

1H-NMR (CDCI3) 5 : 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 
3.95 (3H, s), 4.11-4_30 (4H, m), 4.84 (1H, m), 5.24 (1H, 
dd, J=9.3, 2.5 Hz), 6.13 (1H, a), 6.75 (1H, a), 6.86 (1H, d, 
J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, e), 7.41 (1H, 
dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J=5.3 Hz). 

1H-NMR (CDCI3) 6: 2.24 (1H, m), 2.54 (1H, rn), 2.92 
(1H, dd, J=16.9, 4.8 Hz), 3.18 (1H, dd, J=16.6, 5.0 Hz), 
3.99 (3H, s), 4.12 (1H, s), 4.18-4.32 (3H, m), 4.65 (1H, 
m), 5.47 (1H, d, J=9.6 Hz), 6.11 (1H, s), 6.93-6.97 (3H, 
m), 7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz), 7.70 (1H, d, 
J=7.4 Hz), 8.16 (1H, dd, J=5.0, 1.4 Hz). 

74 

(Isomer B) 

75 

1H-NMR (CDCI3) 5 : 1.20 (3H, t, J=7.6 Hz), 2.3-2.49 (2H, 
m), 2.56 (2H, q, J=7.6 Hz), 2.86 (1H, m), 3.17 (1H, m), 
4.12-4.27 (4H, m), 4.84 (1H, rn), 5.55 (1H, m), 6.11 (1H, 
s), 6.80 (1H, d, J=8.3 Hz), 6.89 (1H, s), 6.96 (1H, d, J=8.3 
Hz), 7.07-7.12 (2H, m), 7.20 (1H, m), 7.35 (1H, m), 7.47 
(1H, m). 

76 ESI-MS miz: 
422 [M+H)+ 

M80 

N 	HM11,.• OMe 

0 	0 

0 

Hr 

72 

73 

ESI-MS miz: 
426 [M+11+ 

ESI-MS mlz: 
432 IM-H-1)+ 

MeO 

ESI-MS mlz: 
432 [M+H]+ 

ESI-MS m/z: 
432 [Nli-H1+ 

N /  

N
I 

Example Structural formula NMR MS 

1H-NMR (CDCI3) 6: 1.82-1.88 (2H, m), 2.01-2.08 (2H, 

HN.• • y.N m), 2.86 (1H, dd, J=16.6, 4.6 Hz), 2.98-3.01 (2H, m), 3.16 

69 0 
(1H, dd, J=16.7, 5.5 Hz), 3.90 (3H, s), 4.12-4.19 (41-I, m), 

E51-MS Rik: 
4.57-4.65 (1H, m), 6.60 (1H, dd, J=8.2, 0.68 Hz), 6.83- 

405 [M+H]•• 
Ni 6.90 (2H, m), 7.04 (1H, d, J=7.5 Hz), 7.09-7.14 (1H, m), 

721-729 (1H, rri), 7.40 (IH, dd, J=7A, 0-70 Hz), 7.54- 
. • 7.59 (1H, m). 

CN 
1H-NMR (CDCI3) 6: 2.34-2.50 (2H, m), 2.92 (1H r  m), 
3.18 (1H, m), 4.14-4.32 (4H, m), 4.65 (1H, m), 5.56 (1H, 

70 n, 	HN" 7.11 	 -MS rrif -c N \  721 	
ES19 

in), 6.12 (1H, s), 6.93-6_95 (2H, m), 	(1H, m), 	
4M. (W

I 

o 	
-....„, 	

0 (1 H, t, J=7.6 Hz), 7.34-7.49 (4H, m). 

F 
1H-NMR (CDCI3) 6: 2.39-2.48 (2H, m), 2.87 (1H, m), 

1 	3.16 (1H, m), 4.15-4.28 (4H, m), 4 . 83 (1H, m), 5.56 (1H, 
71 ESI-MS ink: F  to -N 	HNC- m), 8.11 (IH, a), 8.77 (1H, d, J=8.7 Hz), 7.02 (1H, m), 	

472, 474 
..„1..,—)-- ❑ 

0 	0 
7.10 (1H, m), 7.19-7.27 (3H, rn), 7.36 (1H, m), 7A7 (1H, 
rn). 

[M441-• 

CN 
1H-NMR (CDCI3) 6 : 2.32-2.43 (IH, m), 2.53-2.57 (1H, 
m), 2.93 (1H, dd, J=17.1, 4.7 Hz), 3.19 (1H, dt, J=16.6, 	ESI-MS infi: 

72 CN ".. N 1'1, 

ID 
4.9 Hz), 4.21-4.35 (4H, m), 4.63-4.67 (1H, m), 5.59-5.62 	426 [M+H]+

o'.4'- 7̀-  (1H, m), 6.14 (1H, s), 6.90-6.98 (2H, m), 7.39-7.44 (2H, 
m), 7.49-7.55 (1H, m), 7.67-7.74 (3H, m). 

• _. 

1H-NMR (CDCI3) 6: 2.30-2.49 (2H, in), 2.91 (1H, dd, 
.1=16.9, 4.8 Hz), 3.18 (1 H, dd, J=16.6, 5.2 Hz), 3.95 (3H, 

N-N 	His.. s), 4.09-4.32 (4H, m), 4.65 (1H, m), 5.24 (1H, d, J=9.2 	ESI-MS mir 
73 

)-- 0 	
0 Hz), 6.13 (1H, s), 6.75 (1H, s), 6.86 (1H, d, J=5.3 Hz). 	432 [Wm+ 

0 
N 

8.93 (2H, d, J=8.4 Hz), 7.37-7.43 (2H, rn), 8.20 (1H, d, 
J=5.3 Hz). 

. 	— 

CN 1H-NMR (CDCI3} 6 : 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 

74 N_N\ 	I-IN,  . 3.95 (3H, s), 4.09-4.32 (4H, m), 4.64 (1H, rn), 5.24 (1H, 	ESI-MS m/z 
432 (M+H]+ 

(isomer A) mey  
j''')—(0 

 
• cp 

dd, J=9.3, 2.5 Hz), 6.13 (1H, s), 6.75 (1H, s), 6.86 (1H, d, 
J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, s), 7.41 (1H, 

N dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J.3 Hz). 

CN 1H-NMR (CDCI3) 6 : 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 

74 

(isomer B) 
N
) 	

N, 	HN, •• 
,..,.. 

3.95 (3H, s), 4.11-4_30 (4H, m), 4.64 (1H, m), 5.24 (1 H, 
dd, J=9.3, 2.5 Hz), 6.13 (1H, s), 6.75 (1H, s), 6.86 (1H, d, 

ESI-MS mir 
432 [m+Hi+ 

. ❑ 	0 J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, a), 7.41 (1H, 
N dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J=5.3 Hz). 

CN  1H-NMR (CDCI3) 6: 2.24 (1H, rn), 2.54 (1H, m), 2.92 
(1 H, dd, J=16.9, 4.8 Hz), 3.18 (1H, dd, J=16.6, 5.0 Hz), 
3.99 (3H, s), 4.12 (IH, s), 4.18-4.32 (3H, m), 4.65 (1H, ESI-MS rritz 

75 O kla -N 	H 	• in), 5.47 (1H, d, J=9.6 Hz), 6.11 (1H, s), 6.93-6.97 (3H, 432 IM+H]+ 

N m), 7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz), 7.70 (1H, d, 
J=7.4 Hz), 8.18 (1H, dd, J=5.0, 1.4 Hz). 

1H-NMR (CDCI3) 6 : 1.20 (3H, t, J=7.6 Hz), 2.3-2.49 (2H, 
m), 2.56 (2H, q, J=7.6 Hz), 2.86 (1H, in), 3.17 (IH, m), 

76 4.12-4.27 (4H, m), 4.64 (1H, rn), 5.55 (1H, m), 6.11 (1H, 	ESI-MS ink: 
F 14N—  niN, •  s), 6.80 (1H, d, J=8.3 Hz), 6.89 (1H, s), 6.96 (1H, d, J=6.3 	422 (M+H) 

c)--1.-i 	\\O Hz), 7.07-7.12 (2H, rn), 7.20 (1H, m), 7.35 (1H, m), 7.47 
(1H, m). 

Example Structural formula NMR MS 

69 

y.N 	HN.• • 

0 

Ni 

. • 

1H-NMR (CDCI3) 6: 1.82-1.88 (2H, m), 2.01-2.08 (2H, 
m), 2.86 (1H, dd, J=16.6, 4.6 Hz), 2.98-3.01 (2H, m), 3.16 
(1H, dd, J=16.7, 5.5 Hz), 3.90 (3H, s), 4.12-4.19 (41-I, m), 
4.57-4.65 (1H, m), 6.60 (1H, dd, J=8.2, 0.68 Hz), 6.83-
6.90 (2H, m), 7.04 (1H, d, J=7.5 Hz), 7.09-7.14 (1H, m), 
721-729 (1H, rri), 7.40 (IH, dd, J=7A, 0-70 Hz), 7.54-
7.59 (1H, m). 

E51-MS ink: 
405 [M+H]•• 

70 N \  n, 	HN" 

o 	
-....„, 	

0 

CN 
1H-NMR (CDCI3) 6: 2.34-2.50 (2H, m), 2.92 (1H r  m), 
3.18 (1H, m), 4.14-4.32 (4H, m), 4.65 (1H, m), 5.56 (1H, 
in), 6.12 (1H, s), 6.93-6_95 (2H, m), 7.11 (1H, m), 721 
(1 H, t, J=7.6 Hz), 7.34-7.49 (4H, m). 

ES19 (W
I-MS rrif -c 

4M. 

F  

F 

to -N 	HNC- 

..„1..,—)-- ❑ 
0 	0 

71 ESI-MS 

1H-NMR (CDCI3) 6: 2.39-2.48 (2H, m), 2.87 (1H, m), 
1 	3.16 (1H, m), 4.15-4.28 (4H, m), 4 . 83 (1H, m), 5.56 (1H, 

m), 8.11 (IH, a), 8.77 (1H, d, J=8.7 Hz), 7.02 (1H, m), 
7.10 (1H, m), 7.19-7.27 (3H, rn), 7.36 (1H, m), 7A7 (1H, 
rn). 

ink: 
472, 474 
[M441+ 

ESI-MS infi: 
426 [M+H]+ 

• _. 

ESI-MS mir 
432 [Mi-]. 

. 	— 

72 

73 

CN 

N 

N 1'1, 	".. 

o'.4'- 7̀- 	ID 

N-N 	His.. 

)-- 0 	
0 

0 

N_N\ 	I-IN,  . 

- j''')—(0 
 

• cp 

CN 

CN 

1H-NMR (CDCI3) 6 : 2.32-2.43 (IH, m), 2.53-2.57 (1H, 
m), 2.93 (1H, dd, J=17.1, 4.7 Hz), 3.19 (1H, dt, J=16.6, 
4.9 Hz), 4.21-4.35 (4H, m), 4.63-4.67 (1H, m), 5.59-5.62 
(1H, m), 6.14 (1H, s), 6.90-6.98 (2H, m), 7.39-7.44 (2H, 
m), 7.49-7.55 (1H, m), 7.67-7.74 (3H, m). 

1H-NMR (CDCI3) 6: 2.30-2.49 (2H, in), 2.91 (1H, dd, 
.1=16.9, 4.8 Hz), 3.18 (1 H, dd, J=16.6, 5.2 Hz), 3.95 (3H, 
s), 4.09-4.32 (4H, m), 4.65 (1H, m), 5.24 (1H, d, J=9.2 
Hz), 6.13 (1H, s), 6.75 (1H, s), 6.86 (1H, d, J=5.3 Hz). 
8.93 (2H, d, J=8.4 Hz), 7.37-7.43 (2H, rn), 8.20 (1H, d, 
J=5.3 Hz). 

74 
(isomer A) mey  

N 

1H-NMR (CDCI3} 6 : 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 
3.95 (3H, s), 4.09-4.32 (4H, m), 4.64 (1H, rn), 5.24 (1H, 	ESI-MS m/z 

432 [M+H]-• 
dd, J=9.3, 2.5 Hz), 6.13 (1H, s), 6.75 (1H, a), 6.86 (1H, d, 
J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, s), 7.41 (1H, 
dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J.3 Hz). 

74 

(isomer B) 

N 

N
) 	

N, 	HN, •• 
,..,.. 

. ❑ 	0 

CN 1H-NMR (CDCI3} 6 : 2.36 (1H, m), 2.44 (1H, m), 2.91 
(1H, dd, J=16.7, 4.3 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 
3.95 (3H, s), 4.11-4_30 (4H, m), 4.64 (1H, m), 5.24 (1 H, 
dd, J=9.3, 2.5 Hz), 6.13 (1H, s), 6.75 (1H, a), 6.86 (1H, d, 
J=4.4 Hz), 6.93 (2H, d, J=8.4 Hz), 7.39 (1H, a), 7.41 (1H, 
dd, J=16.8, 1.6 Hz), 8.19 (1H, d, J=5.3 Hz). 

ESI-MS mir 
432 [m+Hi+ 

75 

N 

O kla -N 	H 	• 

CN  1H-NMR (CDCI3) 6: 2.24 (1H, rn), 2.54 (1H, m), 2.92 
(1H, dd, .1=16.9, 4.8 Hz), 3.18 (1H, dd, J=16.6, 5.0 Hz), 
3.99 (3H, s), 4.12 (IH, s), 4.18-4.32 (3H, m), 4.65 (1H, 
in), 5.47 (1H, d, J=9.6 Hz), 6.11 (1H, s), 6.93-6.97 (3H, 
m), 7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz), 7.70 (1H, d, 
J=7.4 Hz), 8.18 (1H, dd, J=5.0, 1.4 Hz). 

ESI-MS rritz 
432 [M+14]+ 

76 
F 

	

niN, 	14N— 	•  

	

ID--1.-i 	\\O 

1H-NMR (CDCI3) 6 : 1.20 (3H, t, J=7.6 Hz), 2.3-2.49 (2H, 
m), 2.56 (2H, q, J=7.6 Hz), 2.86 (1H, in), 3.17 (IH, m), 
4.12-4.27 (4H, m), 4.64 (1H, rn), 5.55 (1H, m), 6.11 (1H, 
a), 6.80 (1H, d, J=8.3 Hz), 6.89 (1H, s), 6.96 (1H, d, J=6.3 
Hz), 7.07-7.12 (2H, rn), 7.20 (1H, m), 7.35 (1H, m), 7.47 
(1H, m). 

ES1-MS ink: 
422 (M+H)4. 

 

216 

 

[0887] 

[Table 10] 



Structural formula NMR 	 MS 

1H-NMR (CDCI3) 6: 2.41-2.47 (214, m), 2.91 (1H, dd, 
J=17.5.4.4 Hz), 3.13 (1H, dd, J=17.6. 5.9 Hz), 4.15-4.24 
(4H. m), 4.68 (1H, m), 5.27(1H, m),6.11 (1H, s), 6.82 
(1H, dd, J=8.2, 1.1 Hz), 6 99-7.03 (2H, m), 7.08 (1H, t, 
J=8.0 Hz), 7.36-7.44 (5H, m). 

1H-NMR (CDCI3) 6. 2.41-2.47 (2H, rn), 2.90 (1H, m), 
3.12 (1H, dd, J=17.4. 5.7 Hz), 4.14-4.19 (4H, m). 4.65 
(1H, m), 5.27 (1H, m), 6.11 (1H, s), 6.63-6.86 (2H, m), 
6.98 (1H, d, J=8.1 Hz), 7.15 (1H, t, J=8.3 Hz), 7.35-7.44 
(5H, m). 

77 

78 

1H-NMR (CDCI3) 6: 1.41 (3H, t, J=6.6 Hz), 2.41-2.49 
(2H. m), 2.88 (2H, t. J=7.2 Hz), 3.66 (2H, q, J=7.2 Hz), 
4.03 (2H, q. J=7.0 Hz), 4.164.28 (2H, m), 5.28 (1H, dd, 
J=9.0, 3.6 Hz), 6.09 (1H, s), 6.75-6.88 (4H, m), 7.21 
t, J=8.1 Hz), 7.36-7.45 (5H, m). 

1H-NMR (CDCI3) 6: 2.33-2.50 (2H, m), 2.98 (1H, dd, 
J=16.6, 4.4 Hz), 3.26 (1H, dd, J=16.7, 5.3 Hz), 4.13-4.30 
(4H, m), 4.69 (1H, m), 5.58 (1H, m), 6.12 (1H, s), 6.99 
(1H, d, J=8.5 Hz), 7.05-7.12 (2H, m), 7.20 (1H, m), 7.32-
7.39 (2H, m), 7.43-7.49 (4H, m), 8.61 (2H, d, J=5.2 Hz). 

1H-NMR (CDCI3) 6: 2.36-2.47 (2H, m). 2.97 (1H. dd, 
J=16.5, 3.5 Hz), 3.27 (1H, dd, J=16.4. 5.3 Hz), 4.13-4.28 
(4H, m), 4.68 (1H, m), 5.55 (11-1, d, J=9.4 Hz), 6.11 (1H, 
s), 6.98 (1H, d, J=8.3 Hz), 7.04-7.12 (2H, m), 7.16-7.22 
(2H, rn), 7.35 (1H, m), 7.46 (1H, m). 7.64-7.77 (4H. m), 
8.64 (1H, d, J=3.13 Hz). 

79 

80 

81 

N 
HHN 

0E1 

1 H-NMR (CDCI3) 6: 1.66 (1H, m), 2.33-2.49 (211, rn), 
2.88 (1H, dd, J=16.7, 4.2 Hz), 3.19 (1H, dd, J=16.9, 5.3 
Hz). 4.12-4.27 (4H, fin). 4.59-4.65 (3H, m), 5.55 (1H, td, 
J=9.5, 3.0 Hz), 6.11 (1H, s), 6.87 (1H, d, J=8.3 Hz), 7.05-
7.14 (4H, m), 7.20 (1H, tt, J=7.6, 1.6 Hz), 7.35 (1H, m), 
7.48 (1H, tt, J=11.4, 1.9 Hz). 

1H-NMR (CDCI3) 6: 1.24 (3H, t, J=6.8 Hz), 2.34-2.48 
(2H, m), 2.87 (11-I. m), 3.19 (1H, dd. J=5.3, 17.1 Hz), 3.55 
(2H, q, J=7.0 Hz), 4.14-4 27 (4H, m), 4_39 (2H, s), 4.63 
(1 H, m), 5.56 (1H, d„1=9.5 Hz), 6.10 (1 H, s), 6.85 (1H, d, 
J=8.3 Hz), 7.03-7.12 (4H, m), 7.20 (1H, t, J=7.6 Hz), 7.35 
(1H, q, J=6.9 Hz). 7.47 (1H. t. J=7.4 Hz). 

1H-NMR (CDCI3) 6: 1.59-1.70 (2H, m),1.89-1.96 (2H, 
m), 2.38-2.49 (2H, m), 2.68 (1H, dd, J=16.2, 3.8 Hz), 3.19 
(1H, dd, J=16.8, 5.6 Hz), 3.44 (2H, m), 3.59 (1H, m), 3.95-
4.00 (2H. m), 4.10-4.27 (4H, m), 4.45 (2H, s), 4.64 (1H, 
m), 5.56 (1H, d, J=9.5 Hz), 6.11 (1H, s), 6.86 (1H. d. 
J=8.3 Hz), 7.04-7.13 (41-1, m), 7.21 (1H, t, J=7.2 Hz), 7.36 
(1H, q, J=6.9 Hz),  7.47 (1H, t, J=7.6 Hz). 

1H-NMR (CDCI3) 6: 1.46 (3H. d, J=6.3 Hz). 2.06 (11-I. 
m), 2.17 (1H, m), 2.84 (1H, dd, J=16.8, 4.3 Hz), 3.14 (1H, 
dd, J=16.8, 5.4 Hz), 4.02-4.19 (4H, m), 4.34 (1H, m), 4.60 
(1 H, m), 5.98 (1H, s), 8.80 (1H, d, J=8.6 Hz), 8.99 (1H, d, 
J=8.3 Hz), 7.03 (1H, d, J=2.2 Hz), 7.08 (1H. dd, J=8.7, 
2.4 Hz). 

OH 

02 
ESI-MS m/z: 
424 [M+H]+ 

ESI-MS m/z: 
452 [M+H]+ 

ESI-MS m/z: 
508 [M+H]+ 

ESI-MS m/z: 
348 [M+H]i- 

OEt 

Example 

ESI-MS m/z: 
410 [M+H]+ 

ESI-MS rn/z: 
460 [M+H]+ 

ESI-MS m/z: 
392 [M+H]+ 

ESI-MS m/z: 
471 [M+H]-1- 

ESI-MS rn/z: 
471 [M+H]-1- 

83 

84 

85 

OEt 

CI 

r-N44\  HN,  

-_pO V 0 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 5: 2A1-247 (2H, m), 2.91 (1H, dd, 
J=17.5.4.4 Hz), 3.13 (1H, dd, J=17.6.5.9 Hz), 4.15-4.24 
(4H, m), 4.68 (1H, m), 5.27 (1H, rn), 6.11 (111, s), 6.62 
(1H, dd, J=8.2, 1.1 Hz), 6.99-7.03 (2H, rn), 7.08 (1H, t, 
J=8.0 Hz), 7.36-7.44 (5H, m). 

1H-NMR (CDCI3) 6: 241-2.47 (2H, rn), 2.90 (1H, m), 
112 (1H, dd, J=17.4, 5.7 Hz), 4.14-4.19 (4H, m), 4.65 
(1H, m), 5.27 (1H, m), 6.11 (11-1, s), 6.63-6.86 (2H, m), 
6.96 (1H, d, J=8.1 Hz), 7.15 	t, J=8.3 Hz), 7.35-7.44 
(5H, rn). 

77 

78 

ESI-MS rniz: 
410 [M+H]+ 

ESI-MS m/z: 
460 [M+H]+ 

00 

1H-NMR (CDCI3) 5: 1.41 (3H, t, J=6.6 Hz), 2.41-2.49 
(2H. m), 2.88 (2H, t, J=7.2 Hz). 3.66 (2H, q, J=7.2 Hz), 
4.03 (2H, q. J=7.0 Hz), 4.16-4.28 (2H, rn), 5.28 (1H, dd, 
J=9.0, 3.6 Hz), 6.09 (1H, a), 6.75-6.88 (4H, m), 7.21 (1H, 
t, J=8.1 Hz), 7.36-7.45 (5H, m). 

H-NMR (CDCI3) 6: 2.33-2.50 (2H, m), 2.98 (1H, dd, 
J=16.6, 4.4 Hz), 3.26 (1H, dd, J=16.7, 5.3 Hz), 4.13-4.30 
(4H, m), 4.69 (1H, m), 5.58 (1H, rn), 6.12 (1H, s), 6.99 
(1H, d, J=8.5 Hz), 7.05-7.12 (2H, m), 7.20 (1H, m), 7.32-
7.39 (2H, m), 7.43-7.49 (4H, m), 8.61 (2H, d, J=5.2 Hz). 

1H-NMR (CDCI3) 6: 2.36-2.47 (2H, rn). 2.97 (1H. dd, 
J=16.5. 3.5 Hz), 3.27 (1H, dd, J=16.4, 5.3 Hz), 4.134.28 
(4H, m), 4.68 (1H, m), 5.55 (1H, d, J=9.4 Hz), 6.11 (1H, 
a), 6.98 (1H, d, J-8.3 Hz), 7.04-7.12 (2H, m), 7.16-7.22 
(2H, m), 7.35 (1H, rn), 7.46 (1H, rn). 7.64-7.77 (4H. m), 
8.64 (1H, d, J=3.6 Hz). 

1H-NMR (CDCI3) 6: 1.66 (1H, m), 2.33-2.49 (211, m), 
2.88 (1H, dd, J=16.7, 4.2 Hz), 3.19 (1H, dd, J=16.9, 5.3 
Hz), 4.12-4.27 (4H, m), 4.59-4.65 (3H, rn), 5.55 (1H, td, 
J=9.5, 3.0 Hz), 6.11 (1H, a), 6.87 (1H, d, J=8.3 Hz), 7.05-
7.14 (4H, my, 7.20 (1H, tt, J=7.6, 1.6 Hz), 7.35 (1H, rn), 
7.48 (1H, tt, J=11.4, 1.9 Hz). 

1H-NMR (CDCI3) 6: 1.24 (3H, t, J=6.8 Hz), 2.34-2.48 
(2H, m), 2.87 (1H, m), 3.19 (1H, dd, J=5.3, 17.1 Hz), 3.55 
(2H, q, J=7.0 Hz), 4.14-4.27 (4H, m), 4.39 (2H, 5), 4.63 
(1 H, m), 5.56 (1H, d, J=9.5 Hz), 6.10 (1}-1, a), 6.85 (1H, d, 
J-8.3 Hz), 7.03-7.12 (4H, rn), 7.20 (1H, t, J=7.6 Hz), 7.35 
(1H, q. J=6.9 Hz). 7.47 OK t. J=7.4 Hz). 

1H-NMR (CDCI3) 6: 1.59-1.70 (2H, m),1.69-1.96 (2H, 
m), 2.38-2.49 (2H, m), 2.88 (11-t, del, J=16.2, 3.8 Hz), 3.19 
(1H, dd, J=16.8, 5.6 Hz), 3.44 (21-1, m), 3.59 (1H, m), 3.95-
4.00 (2H, m), 4.10-4.27 (4H, m), 4.45 (2H, s), 4.64 (1H, 
m), 5.56 (1H, d, J=9.5 Hz), 6.11 (1H, a), 6.86 (1H. d. 
J=8.3 Hz), 7.04-7.13 (4H, m), 7.21 (1H, t, J=7.2 Hz), 7.36 
(1H, q, .1=6.9 Hz), 7.47 (1H, t, J=7.6 Hz). 

79  

1H-NMR (CDCI3) 6: 1.46 (3H. d, J=6.3 Hz), 2.06 (1H, 
m), 2.17 (1H, m), 2.84 (1H, dd, J=16.8, 4.3 Hz), 3.14 (1H, 
dd, J=16.8, 5.4 Hz), 4.02-4.19 (41-I, m), 4.34 (1H, m), 4.60 
(1 H, m), 5.98 (1H, 0,13.80 (1H, d, J=8.6 Hz), 8.99 	d, 
J=8.3 Hz), 7.03 (1H. d, J=2.2 Hz). 7.08 (1H. dd, J=8.7, 
2.4 Hz). 

86 ESI-MS m/z: 
348 [M+H]+ 

80 

81  

02 

83 

84 

ESI-MS m/z: 
392 [M+H]+ 

ESI-MS 
471 [M+H]+ 

ESI-MS m/z: 
471 [M+H]+ 

ESI-MS m/z: 
424 [M+H]+ 

ESI-MS 
452 [M+H]+ 

ESI-MS 
508 [M+K+ 

OEt 

CI 

r-N44\  HN,  

-_pO V 0 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 5: 2A1-247 (2H, m), 2.91 (1H, dd, 
J=17.5.4.4 Hz), 3.13 (1H, dd, J=17.6.5.9 Hz), 4.15-4.24 
(4H, m), 4.68 (1H, m), 5.27 (1H, rn), 6.11 (111, s), 6.62 
(1H, dd, J=8.2, 1.1 Hz), 6.99-7.03 (2H, rn), 7.08 (1H, t, 
J=8.0 Hz), 7.36-7.44 (5H, m). 

1H-NMR (CDCI3) 6: 241-2.47 (2H, rn), 2.90 (1H, m), 
112 (1H, dd, J=17.4, 5.7 Hz), 4.14-4.19 (4H, m), 4.65 
(1H, m), 5.27 (1H, m), 6.11 (11-1, s), 6.63-6.86 (2H, m), 
6.96 (1H, d, J=8.1 Hz), 7.15 	t, J=8.3 Hz), 7.35-7.44 
(5H, rn). 

77 

78 

ESI-MS rniz: 
410 [M+H]+ 

ESI-MS m/z: 
460 [M+H]+ 

00 

1H-NMR (CDCI3) 5: 1.41 (3H, t, J=6.6 Hz), 2.41-2.49 
(2H. m), 2.88 (2H, t, J=7.2 Hz). 3.66 (2H, q, J=7.2 Hz), 
4.03 (2H, q. J=7.0 Hz), 4.16-4.28 (2H, rn), 5.28 (1H, dd, 
J=9.0, 3.6 Hz), 6.09 (1H, a), 6.75-6.88 (4H, m), 7.21 (1H, 
t, J=8.1 Hz), 7.36-7.45 (5H, m). 

H-NMR (CDCI3) 6: 2.33-2.50 (2H, m), 2.98 (1H, dd, 
J=16.6, 4.4 Hz), 3.26 (1H, dd, J=16.7, 5.3 Hz), 4.13-4.30 
(4H, m), 4.69 (1H, m), 5.58 (1H, rn), 6.12 (1H, s), 6.99 
(1H, d, J=8.5 Hz), 7.05-7.12 (2H, m), 7.20 (1H, m), 7.32-
7.39 (2H, m), 7.43-7.49 (4H, m), 8.61 (2H, d, J=5.2 Hz). 

1H-NMR (CDCI3) 6: 2.36-2.47 (2H, rn). 2.97 (1H. dd, 
J=16.5. 3.5 Hz), 3.27 (1H, dd, J=16.4, 5.3 Hz), 4.134.28 
(4H, m), 4.68 (1H, m), 5.55 (1H, d, J=9.4 Hz), 6.11 (1H, 
a), 6.98 (1H, d, J-8.3 Hz), 7.04-7.12 (2H, m), 7.16-7.22 
(2H, m), 7.35 (1H, rn), 7.46 (1H, rn). 7.64-7.77 (4H. m), 
8.64 (1H, d, J=3.6 Hz). 

1H-NMR (CDCI3) 6: 1.66 (1H, m), 2.33-2.49 (211, m), 
2.88 (1H, dd, J=16.7, 4.2 Hz), 3.19 (1H, dd, J=16.9, 5.3 
Hz), 4.12-4.27 (4H, m), 4.59-4.65 (3H, rn), 5.55 (1H, td, 
J=9.5, 3.0 Hz), 6.11 (1H, a), 6.87 (1H, d, J=8.3 Hz), 7.05-
7.14 (4H, my, 7.20 (1H, tt, J=7.6, 1.6 Hz), 7.35 (1H, rn), 
7.48 (1H, tt, J=11.4, 1.9 Hz). 

1H-NMR (CDCI3) 6: 1.24 (3H, t, J=6.8 Hz), 2.34-2.48 
(2H, m), 2.87 (1H, m), 3.19 (1H, dd, J=5.3, 17.1 Hz), 3.55 
(2H, q, J=7.0 Hz), 4.14-4.27 (4H, m), 4.39 (2H, 5), 4.63 
(1 H, m), 5.56 (1H, d, J=9.5 Hz), 6.10 (1}-1, a), 6.85 (1H, d, 
J-8.3 Hz), 7.03-7.12 (4H, rn), 7.20 (1H, t, J=7.6 Hz), 7.35 
(1H, q. J=6.9 Hz). 7.47 OK t. J=7.4 Hz). 

1H-NMR (CDCI3) 6: 1.59-1.70 (2H, m),1.69-1.96 (2H, 
m), 2.38-2.49 (2H, m), 2.88 (11-t, del, J=16.2, 3.8 Hz), 3.19 
(1H, dd, J=16.8, 5.6 Hz), 3.44 (21-1, m), 3.59 (1H, m), 3.95-
4.00 (2H, m), 4.10-4.27 (4H, m), 4.45 (2H, s), 4.64 (1H, 
m), 5.56 (1H, d, J=9.5 Hz), 6.11 (1H, a), 6.86 (1H. d. 
J=8.3 Hz), 7.04-7.13 (4H, m), 7.21 (1H, t, J=7.2 Hz), 7.36 
(1H, q, .1=6.9 Hz), 7.47 (1H, t, J=7.6 Hz). 

79  

1H-NMR (CDCI3) 6: 1.46 (3H. d, J=6.3 Hz), 2.06 (1H, 
m), 2.17 (1H, m), 2.84 (1H, dd, J=16.8, 4.3 Hz), 3.14 (1H, 
dd, J=16.8, 5.4 Hz), 4.02-4.19 (41-I, m), 4.34 (1H, m), 4.60 
(1 H, m), 5.98 (1H, 0,13.80 (1H, d, J=8.6 Hz), 8.99 	d, 
J=8.3 Hz), 7.03 (1H. d, J=2.2 Hz). 7.08 (1H. dd, J=8.7, 
2.4 Hz). 

86 ESI-MS m/z: 
348 [M+H]+ 

80 

81  

02 

83 

84 

ESI-MS m/z: 
392 [M+H]+ 

ESI-MS 
471 [M+H]+ 

ESI-MS m/z: 
471 [M+H]+ 

ESI-MS m/z: 
424 [M+H]+ 

ESI-MS 
452 [M+H]+ 

ESI-MS 
508 [M+K+ 
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[Table 11] 



N_N HN.,  

0 

-N HN., • 

0 	0 

Br 

N HN, .• 

NHNC.. 

0 	0 

CI 

HN,  

CN 

HN,,  • 

H 

0 

Example Structural formula 
	

NMR 
	

MS 

88 

1H-NMR (CDCW 5: 1.46 (3H, d, J=6.3 Hz), 2.05 (1H, 
m). 2.17 (1H. m), 2.84 (1H, dd, J=16.9, 4.3 Hz), 3.14 (1H, 
dd, J=16.7, 5.4 Hz). 4.07 (1H. m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (1H, m), 5.98 (1H, a), 6.80 (1H, d, J=8.6 
Hz), 6.99 (1H, d, J=8.5 Hz), 7.04 (1H, s), 7.08 (111, dd, 
J=8.7, 2.4 Hz). 

ESI-MS raiz: 
348 [M+H]i• 

87 

1H-NMR (CDCI3) 5: 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, m, 
J=3.9 Hz), 2.18 (1H, m), 2.84 (1H, dd, J=16.9, 4.3 Hz), 
3.14 (1H, dd. J=16.8, 5.4 Hz), 4.07 (1H, m), 4.13-4.19 
(3H, m), 4.34 (1H, m), 4.60 (1H, m), 5.98 (1H, s), 6.80 
(1H, d, J=8.7 Hz), 6.99 (1H, d, J=7.9 Hz), 7.04 (1H, s), 
7.08 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS miz 
348 IM+1111- 

88 

89 

90 

91 

1H-NMR (CDCI3) 6: 1.46 (31-1, d, J=6.3 Hz). 2.05 (1H. 
m), 2.17 (1H. m), 2.85 (1H, dd. J=16.6, 4.1 Hz), 3.15 (1H, 
dd, J=16.9, 5.4 Hz), 4.13 (1H, m), 4.13-4,19 (3H, m), 4.34 
(111, m), 4.61 (1K, m). 5.98 (1H, s), 8.76 (1H, d, J=8.6 
Hz), 6.98 (1H, d, J=8.4 Hz), 7.18 (1H, a), 7.22 (1H, dd, 
J=8.8, 2.2 Hz).. 

1H-NMR (CDCI3) : 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, 
m), 2.17 (1H, m), 2.85 (1H, dd. J=16.9. 4.0 Hz), 3.15 (1H, 
dd, J=17.0, 5.4 Hz), 4.06 (1H, m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (11-1, m), 5.98 (1H, s), 6.76 (1H, d, J=•8.6 
Hz), 6.98 (1H, d, J=7.8 Hz), 7.18 (1H, s), 7.21 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDCI3) S: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, m), 
1.85 (1H, m), 2.05 (1H, m), 2.18 (1H, m), 2.84 (11-1, dd, 
J=16.8, 4.2 Hz), 3.14 (1H, dd, J=15.9, 5.2 Hz), 4.01-4.19 
(5H, m), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, J=8.7 
Hz), 8.99 (1H, d, J=7.9 Hz), 7.04 (1H, s), 7.08 (1H, dd, 
J=8.6, 2.3 Hz). 

1H-NMR (CDCI3) 	1.06 (3H, t, J=7.5 Hz), 1.73 (1H, 
m,), 1.81 (TH, m), 2.05 (1 H, m), 2.18 (1H, m), 2.90 (1H, 
dd, J=16.7, 4.5 Hz). 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-
4.18 (3H, m), 4.21-4.31 (2H. m), 4.63 (1H, m), 5.99 (11-1, 
s), 6.90-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS 
362 [M+F11-1- 

ESI-MS 
353 f M+ Hi+ 

ESI-MS mfr. 
392, 394 
[M+H]+ 

ESI-MS mfr. 
392, 394 
[M+HI+ 

N NW. 

O 	0 

1H-NMR (CDCI3) 8 . 1.06 (3H, I, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2.19 (1H, m), 2.90 (1H, dd, J=16.7, 
5.1), 3.17 (1H, dd, J=16.7, 5.1 Hz), 3.99-4./9 (3H, m), 
4.21-4.33 (2H, m), 4.63 (1H, m), 6.00 (1H, s), 6.93 (2H, 
m), 7.38 (1H, s), 7.42 (1H, d, J=8.6 Hz). 

ESI-MS M/Z: 
353 [M+H]+ 

1H-NMR (CDCI3) 5: 1.06 (3H, t, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2.19 (1H, m). 2.90 (1H, dd, J=16.7, 
5.1 Hz). 3.17 (1H, dd. J=16.7, 5.1 Hz), 3.99-4.19 (3H, m). 
4.21-4.33 (2H, m), 4.63 (1H, m), 6.00 (1H, s), 6.93 (2H, 
m), 7.38 (111, s), 7.42 (11-1, d, J=8.6 Hz). 

1H-NMR (CDCI3) 5: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, m), 
1.83 (1H, m), 2.00 (1H, m), 2.18 (1H, m), 2.96 (1H, dd, 
J=16.8, 4.3 Hz), 3.24 (1H, dd, J=16.7, 5.4 Hz), 4.01-4.28 
(8H, m), 4.67 (1H, m), 6.00 (1H, s), 6.98 (1H, d, J=8.4 
Hz). 7.03 (1H, d. J=8.0 Hz). 7.20 	d. J=2.1 Hz). 7.29 
(1H, d, J=2.3 Hz), 8.65 (2H, s). 

ESI-MS miz: 
353 [M+H]+ 

ESI-MS mfz: 
436 [M+H]+ 

92 
(isomer A) 

92 
(isomer 13) 

93 

_N 	Htl••• 
0  

-N 	HP+. 	• 

0 	0 

 

Br 

HN, • 

0 

Br 

N 	HN, • 	• 

o 	0 

CI 

CN 

' • 

0 

N,N..  W. 

0 

N-N VIN,• 

O 	0 

Example Structural formula 
	

NMR 
	

MS 

88 

1H-NMR (CDC13) 8: 1.46 (3H, d, J=6.3 Hz), 2.05 (1H, 
m), 2.17 (1 H. m), 2.84 (1H, dd, J=16.9, 4.3 Hz), 3.14 (1H, 
dd, J=16.7, 5.4 Hz). 4,07 (1H. rn), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (1H, m), 5.98 (1H, s), 6.80 (1H, d, J=8.6 
Hz), 6.99 (1H, d, J=8.5 Hz), 7.04 (1H, a), 7.08 (11-f, dd, 
J=8.7, 2.4 Hz). 

ESI-MS rnfz: 
348 [M+1-1]4 

87 

1H-NMR (CDCI3) 6: 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, m, 
J=3.9 Hz), 2.18 (1H, m), 2.84 (1H, dd, J=16.9.4,3 Hz), 
3.14 (1H, dd. J=16.8, 5.4 Hz), 4.07 (1H, m), 4.13-4.19 
(3H, m), 4.34 (1H, m), 4.60 (1H, m), 5.98 (111, a), 6.80 
(1H, d, J=8.7 Hz), 6.99 (1H, d, J=7.9 Hz), 7.04 (1H, a), 
7.08 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS m/z: 
348 [M4F1]-1. 

88 

89 

1H-NMR (CDCI3) 	1.46 	d, J=6.3 Hz), 2,05 (1H, 
m), 2.17 (1H, m), 2.85 (1H, dd, J=16.6, 4.1 Hz), 3.15 (11-1, 
dd, J=16.9, 5.4 Hz), 4.13 (1H, m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.61 (114, rn), 5.98 (1H, a), 6.76 (1H, d, J=8.6 
Hz), 6.98 (1H, d, J=6.4 Hz), 7.18 (1H, s), 7.22 (1H, dd, 
J=8.8, 2.2 Hz).. 

1H-NMR (CDCI3) 8: 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, 
m), 2.17 (1H, m), 2.85 (1H, dd, J=16.9, 4.0 Hz), 3.15 (1H, 
dd, J=17.0, 5.4 Hz), 4.06 (1H, m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (1H, rn), 5.98 (1H, a), 6.76 (1H, d, J=8.6 
Hz), 6.98 (1H, d, J=7.8 Hz), 7.18 (1H, s), 7.21 (1H, d, 
J=8.6 Hz). 

ESI-MS mfr. 
392, 394 
[M+H]+ 

ESI-MS mlz: 
392, 394 
[M+H]+ 

90 

91 

1H-NMR (CDCI3) 6: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, m), 
1.85 (1H, m), 2.05 (1H, m), 2.18 (1H, m), 2.84 (11-1, dd, 
J=16.8, 4.2 Hz), 3.14 (1H, dd, .1=18.9, 5.2 Hz), 4.01-4.19 
(5H, in), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, J=8.7 
Hz), 6.99 (1H, d, J=7.9 Hz), 7.04 (1H, s), 7.08 (1H, dd, 
J=8.6, 2.3 Hz). 

1H-NMR (CDCI3) 5: 1.05 (3H, t, J=7.5 Hz), 1.73 (1H, 
m,), 1.81 (1H, m), 2.05 (1H, m), 2.18 (1H, m), 2.90 (1H, 
dd, J=16.7,4.5 Hz), 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-
4,18 (3H, m), 4.21-4.31 (2H, rn), 4.63 (1H, m), 5.99 (1H, 
a), 6.90-6,94 (2H, m), 7,38 (1H, a), 7.42 (1H, d, J=6.5 Hz). 

ESI-MS 
362 [M+I-1]+ 

ESI-MS miz: 
353 [M+H]+ 

1H-NMR (CDCI3) 611 06 (3H, 1, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2,19 (11-1, m), 2.90 (1H, dd, J=16.7, 
5.1), 3.17 (1H, dd, J=16.7, 5.1 Hz), 3.99-4./9 (3H, m), 
4.21-4.33 (2H, rn), 4.63 (1H, m), 6.00 (1H, a), 8.93 (2H, 
m), 7.38 (1H, a), 7.42 (11i, d, J=8.6 Hz). 

1H-NMR (CDCI3) 5: 1.06 (3H, t, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2.19 (1H, m), 2.90 (1H, dd, J=16.7, 
5.1 Hz), 3.17 (1H, dd, J=16.7, 5.1 Hz), 3.99-4.19 (3H, m), 
4,21-4.33 (2H, m), 4.63 (1H, m), 6.00 (1H, a), 6.93 (2H, 
m), 7.38 (1H, a), 7.42 (1H, d, J=8.6 Hz). 

ESI-MS rniz: 
353 [M+I-1]+ 

ESI-MS miz: 
353 [M+H]+ 

92 
(isomer A) 

92 

(isomer B) 

93 

1H-NMR (CDCI3) 8: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, rn), 
1.83 (1H, rn), 2.00 (1H, m), 2.18 (1H, m), 2.96 (1H, dd, 
J=16.8, 4.3 Hz), 3.24 (1H, dd, J=16.7, 5.4 Hz), 4.01-4.28 
(8H, m), 4.67 (1H, m), 6.00 (1H, a), 6.98 (1H, d, J=8.4 
Hz), 7.03 (1H, d, J=8.0 Hz), 7.20 (1H, d, J=2.1 Hz), 7.29 
(1H, d, .1=2.3 Hz), 8.65 (2H, a). 

ESI-MS miz: 
436 (M+H]+ 

_N 	Htl••• 
0  

-N 	HP+. 	• 

0 	0 

 

Br 

HN, • 

0 

Br 

N 	HN, • 	• 

o 	0 

CI 

CN 

' • 

0 

N,N..  W. 

0 

N-N VIN,• 

O 	0 

Example Structural formula 
	

NMR 
	

MS 

88 

1H-NMR (CDC13) 8: 1.46 (3H, d, J=6.3 Hz), 2.05 (1H, 
m), 2.17 (1 H. m), 2.84 (1H, dd, J=16.9, 4.3 Hz), 3.14 (1H, 
dd, J=16.7, 5.4 Hz). 4,07 (1H. rn), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (1H, m), 5.98 (1H, s), 6.80 (1H, d, J=8.6 
Hz), 6.99 (1H, d, J=8.5 Hz), 7.04 (1H, a), 7.08 (11-f, dd, 
J=8.7, 2.4 Hz). 

ESI-MS rnfz: 
348 [M+1-1]4 

87 

1H-NMR (CDCI3) 6: 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, m, 
J=3.9 Hz), 2.18 (1H, m), 2.84 (1H, dd, J=16.9.4,3 Hz), 
3.14 (1H, dd. J=16.8, 5.4 Hz), 4.07 (1H, m), 4.13-4.19 
(3H, m), 4.34 (1H, m), 4.60 (1H, m), 5.98 (111, a), 6.80 
(1H, d, J=8.7 Hz), 6.99 (1H, d, J=7.9 Hz), 7.04 (1H, a), 
7.08 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS m/z: 
348 [M4F1]-1. 

88 

89 

1H-NMR (CDCI3) 	1.46 	d, J=6.3 Hz), 2,05 (1H, 
m), 2.17 (1H, m), 2.85 (1H, dd, J=16.6, 4.1 Hz), 3.15 (11-1, 
dd, J=16.9, 5.4 Hz), 4.13 (1H, m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.61 (114, rn), 5.98 (1H, a), 6.76 (1H, d, J=8.6 
Hz), 6.98 (1H, d, J=6.4 Hz), 7.18 (1H, s), 7.22 (1H, dd, 
J=8.8, 2.2 Hz).. 

1H-NMR (CDCI3) 8: 1.46 (3H, d, J=6.3 Hz), 2.06 (1H, 
m), 2.17 (1H, m), 2.85 (1H, dd, J=16.9, 4.0 Hz), 3.15 (1H, 
dd, J=17.0, 5.4 Hz), 4.06 (1H, m), 4.13-4.19 (3H, m), 4.34 
(1H, m), 4.60 (1H, rn), 5.98 (1H, a), 6.76 (1H, d, J=8.6 
Hz), 6.98 (1H, d, J=7.8 Hz), 7.18 (1H, s), 7.21 (1H, d, 
J=8.6 Hz). 

ESI-MS mfr. 
392, 394 
[M+H]+ 

ESI-MS mlz: 
392, 394 
[M+H]+ 

90 

91 

1H-NMR (CDCI3) 6: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, m), 
1.85 (1H, m), 2.05 (1H, m), 2.18 (1H, m), 2.84 (11-1, dd, 
J=16.8, 4.2 Hz), 3.14 (1H, dd, .1=18.9, 5.2 Hz), 4.01-4.19 
(5H, in), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, J=8.7 
Hz), 6.99 (1H, d, J=7.9 Hz), 7.04 (1H, s), 7.08 (1H, dd, 
J=8.6, 2.3 Hz). 

1H-NMR (CDCI3) 5: 1.05 (3H, t, J=7.5 Hz), 1.73 (1H, 
m,), 1.81 (1H, m), 2.05 (1H, m), 2.18 (1H, m), 2.90 (1H, 
dd, J=16.7,4.5 Hz), 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-
4,18 (3H, m), 4.21-4.31 (2H, rn), 4.63 (1H, m), 5.99 (1H, 
a), 6.90-6,94 (2H, m), 7,38 (1H, a), 7.42 (1H, d, J=6.5 Hz). 

ESI-MS 
362 [M+I-1]+ 

ESI-MS miz: 
353 [M+H]+ 

1H-NMR (CDCI3) 611 06 (3H, 1, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2,19 (11-1, m), 2.90 (1H, dd, J=16.7, 
5.1), 3.17 (1H, dd, J=16.7, 5.1 Hz), 3.99-4./9 (3H, m), 
4.21-4.33 (2H, rn), 4.63 (1H, m), 6.00 (1H, a), 8.93 (2H, 
m), 7.38 (1H, a), 7.42 (11i, d, J=8.6 Hz). 

1H-NMR (CDCI3) 5: 1.06 (3H, t, J=7.5 Hz), 1.64-1.88 
(2H, m), 2.05 (1H, m), 2.19 (1H, m), 2.90 (1H, dd, J=16.7, 
5.1 Hz), 3.17 (1H, dd, J=16.7, 5.1 Hz), 3.99-4.19 (3H, m), 
4,21-4.33 (2H, m), 4.63 (1H, m), 6.00 (1H, a), 6.93 (2H, 
m), 7.38 (1H, a), 7.42 (1H, d, J=8.6 Hz). 

ESI-MS rniz: 
353 [M+I-1]+ 

ESI-MS miz: 
353 [M+H]+ 

92 
(isomer A) 

92 

(isomer B) 

93 

1H-NMR (CDCI3) 8: 1.05 (3H, t, J=7.5 Hz), 1.72 (1H, rn), 
1.83 (1H, rn), 2.00 (1H, m), 2.18 (1H, m), 2.96 (1H, dd, 
J=16.8, 4.3 Hz), 3.24 (1H, dd, J=16.7, 5.4 Hz), 4.01-4.28 
(8H, m), 4.67 (1H, m), 6.00 (1H, a), 6.98 (1H, d, J=8.4 
Hz), 7.03 (1H, d, J=8.0 Hz), 7.20 (1H, d, J=2.1 Hz), 7.29 
(1H, d, .1=2.3 Hz), 8.65 (2H, a). 

ESI-MS miz: 
436 (M+H]+ 

 

218 

 

[0889] 

[Table 12] 



Example Structural formula 
	

NMR 
	

MS 

CN 

94 N ESN- 

1H-NMR (CDCI3) 8 0.98 (3H, t, J=7.2 Hz), 1.48 (1H, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.16 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, m), 4.12-432 (5H, m), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 
Hz). 

ESI-MS mir 
367 [M+H]+ 

ON 

95 
(isomer A) 

N NH- 

1H-NMR (CDCI3) : OAS (3H, t, J=7.2 Hz), 1.48 (1H, rn), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, rn), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, rn), 4.12-4.32 (5H, m). 4.63 (1H, m), 5.96 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 Hz) 

ESI-MS miz: 
367 (M4Hpi• 

CN 

95 

(isomer B) 1-1N- • 

CN 

98 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1.48 (11-1, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 52 Hz), 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, m), 4.12-4.32 (5H, m), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 Hz) 

1H-NMR (CDCI3) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
m), 0.84 (1H, m), 1.49 (1H, m), 1.81 (1H, m), 2.10 (1H, 
m), 2.28 (1H, m), 2.91 (1H, m), 3.17 (1H, m), 4.08 (1H, 
m), 4.15 (1H, m), 4.23-4,31 (3H, m), 4.63 (1H, m), 5,99 
(1H, m), 6.92-6.94 (2H, m), 7.38 (1H, m), 7.42 (1H, m). 

E51-MS mfr.. 
367 [M+H]t 

ESI-MS mix: 
379 (M+F11+ 

97 
(isomer A) N

om
-N
/~

H
'(,
N... 

0 

1H-NMR (CDCI3) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
m), 0,84 (1H, m), 1.49 (1H, m), 1.81 (1H, nn), 2.10 (1H, 
m), 2.28 (1H, m), 2.91 (1H, dd, J=16.4, 4.5 Hz), 3.17 (1H, 
dd, J=16.9, 5.2 Hz), 4.08 (1H, m), 4.16 (1H, m), 4.23-4.31 
(3H, m), 4.63 (1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 
7.38 (1H, 0, 7.42 (1H, d, J=8.7 Hz). 

ESI-MS miz: 
379 [WM+ 

97 

(isomer B) 

CI 

98 

:

N HN.. 
31:.>--‘--- 	0 

1H-NNIR (CDCI3) 6: 0.12-0.15 (2H, rn), 0.53-0.55 (2H, 
rn), 0.84 (1H, m), 1.49 (1H, m), 1.81 (1H, m), 2.11 (1H, 
m), 2.28 (1H, rn), 2.90 (1H, m), 3.17 (1H, dd, J=16.8, 4.8 
Hz), 4.07 (1H, m), 4.17 (1H, m), 4.23-4.31 (3H, m), 4.63 
(1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.4 Hz). 

1H-NMR (CDCI3) 6 : 2.18-2.27 (2H, m), 2.84 (1H, dd, 
J=17.0, 4.1 Hz), 3.14 (1H, dd, J=17.0, 5.2 Hz), 3.66 (111, 
dd. J=10.3, 5.1 Hz), 3.75 (1H, dd, J=10.3, 5.1 Hz), 4.07 
(1H, m), 4.15-4.19 (3H, m), 4.37 (1H, m), 4.56-4.64 (3H, 
m), 6.02 (11-1, s), 6.80 (1H, d, J=8.6 Hz), 6.98 (1H, d, 
J=7.9 Hz), 7.03 (1H, d, J=2.2 Hz), 7.08 (1H, dd, J=8.7, 
2.4 Hz), 7.34 (5H, m), 

ESI-MS mir 
379 [Mil+ 

ESI-MS m/z: 
454 [M+H]4 

CN 

99 

0 

1H-NMR (CDCI3) 6 7 2.16-2.27 (2H, rn), 2.90 (11-1, dd, 
J=16.7, 4.6 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.67 (1H, 
dd, J=10.3, 5.0 Hz), 3.75 (1H, dd, J=10.3, 5.1 Hz), 4.06 
(1H, m), 4.17 (1H, m), 4.23-4.31 (2H, m), 4.36 (1H, m), 
4.604.65 (3H, m), 6.03 (1H, s), 6.90-6.94 (2H, m), 7.30-
7.43 (7H, m). 

ES1-MS rniz: 
I 445 [m+H]+ 

100 

N HM. 

\ 

1H-NMR (CDCI3 ) 8 : 0.92 (3H, t, J=7.4 Hz), 1.56-1.64 
(2H, m), 2.15-2.29 (2H, m), 2.90 (1H, dd, J=16.6, 4.8 Hz), 
3.17 (1H, dd, J=16.7, 5.3 Hz), 3.47 (1H, t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, dd, J=10.5, 5.1 Hz), 4.04-4.37 (6H, m), 
4.63 (1H, m), 6.02 (1H, s), 6.91-8.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS mix: 
397 [M+1-1]+ 

CN 

HN. 

O" 0  

CN 

CI 

N HN.. 

o 	0  

NMR Example MS Structural formula 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1.48 (1H, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 	ESI-M$ fair 
Hz), 4.06 (1H, m), 4.12-432 (5H, m), 4.63 (1H, m), 5.98 	367  [WM* 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 	I 
Hz). 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1A8 (1H, rn), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, rn), 4.12-4.32 (5H, rn), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m}, 7.38 (1H, s), 7.42 (11-1, do  J = 8.7 Hz) 

ESI-MS miz: 
367 [WI-U-1. 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1.48 (1H, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, rn), 2.18 (1H, rn), 
2.91 (1H. dd, J= 17.7, 5.2 Hz). 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, m), 4.12-4.32 (5H, m), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 Hz) 

ESI-MS 
367 [M+I-11+ 

ESI-MS rniz 
379 (M+1-11+ 

0 

1H-NMR (CDC13) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
m), 0.84 (1H, m), 1.49 (1H, m), 1.61 (1H, rn), 2.10 (1H, 
rn), 2.28 (1H, m), 2.91 (1H, m), 3.17 (1H, m), 4.08 (1H, 
m), 4.15 (1H, m), 4.234.31 (3H, m), 4.63 (1H, m), 5,99 
(1H, m), 6.92-6.94 (2H, rn), 7.38 (1H, m), 7.42 (1H, m). 

94 

95 
(isomer A) 

95 
(isomer B) 

98 

1H-NMR (CDCI3) 8: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
rn), 0.84 (1H, m), 1.49 (1H, m), 1.81 (1H, m), 2.10 (1H, 
m), 2.28 (1H, m), 2.91 (1H, dd, J=16.4, 4.5 Hz), 3.17 (1H, 
dd, J=16.9, 5.2 Hz), 4.08 (1H, m), 4.16 (1H, m), 4.23-4.31 
(3H, rn), 4.63 (1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 
7.38 (1H, s), 7.42 (1H, do  J=8.7 Hz). 

97 
(isomer A) 	 N _N HN 

0 

1H-NMR (CDCI3) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
rn). 0.84 (1H. m), 1.49 (1H, m), 1.81 (111, m), 2.11 (1H, 
m), 2.28 (1H, m), 2.90 (1H, m), 3.17 (1H, dd, J=16.8, 4.8 
Hz), 4.07 (1H, m), 4.17 (1H, m), 4.23-4.31 (3H, m), 4.83 
(1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.4 Hz). 

ESI-MS m/z: 
379 [WM+ 

ESI-MS mlz: 
379 [M+I-11+ 

1H-NMR (CDCI3) 6 : 2.18-2.27 (2H, m), 2.84 (1H, dd, 
J=17.0, 4.1 Hz), 3.14 (1H, dd, J=17.0, 5.2 Hz), 3.66 (111, 
dd, J=10.3, 5.1 Hz), 3.75 (1H, &I, J=103, 5.1 Hz), 4.07 
(1H, m), 4.154.19 (3H, m), 4.37 (1H, m), 4.56-4.64 (3H, 
m), 6.02 (11-1, s), 6.80 (1H, d, J=8.6 Hz), 6.98 (1H, d, 
J=7.9 Hz), 7.03 (1H, d, J=2.2 Hz), 7.08 (1H, dd, J=8.7, 
2.4 Hz), 7.34 (5H, rn). 

97 
(isomer B) 

98 

99 

1H-NMR (CDCI3) 872.16-2.27 (21-1, rn), 2.90 (1H, dd, 
J=16.7, 4.6 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.67 (1H, 
dd, J=10.3, 5.0 Hz), 3.75 (11-1, dd, J=10.3, 5.1 Hz), 4.08 
(1H, m), 4.17 (1H, m), 4.23-4.31 (2H, m), 4.36 (1H, m), 
4.604.65 (3H, m), 6.03 (1H, s), 6.90-6.94 (2H, m), 7.30-
7.43 (7H, m). 

100 

1H-NMR (CDC13) 8: 0.92 (3H, E, J=7.4 Hz), 1.56-1.64 
(2H, m), 2.15-2.29 (2H, m), 2.90 (1H, dd, J=16.6,4.8 Hz), 
3.17 (1H, dd, J=16.7, 5.3 Hz), 3.47 (1H, t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, dd, J=10.5, 5.1 Hz), 4.04-4.37 (6H, m), 
4.63 (1H, rn), 6.02 (1H, s), 6.91-8.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS miz: 
454 1M+H14- 

ESI-MS rniz 
445 (N1+1-114- 

ESI-MS rnlz: 
397 (M+H)+ 

CN 

HN. 

O" 0  

CN 

CI 

N HN.. 

o 	0  

NMR Example MS Structural formula 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1.48 (1H, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 	ESI-M$ fair 
Hz), 4.06 (1H, m), 4.12-432 (5H, m), 4.63 (1H, m), 5.98 	367  [WM* 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 	I 
Hz). 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1A8 (1H, rn), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, m), 2.18 (1H, m), 
2.91 (1H, dd, J= 17.7, 5.2 Hz), 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, rn), 4.12-4.32 (5H, rn), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m}, 7.38 (1H, s), 7.42 (11-1, do  J = 8.7 Hz) 

ESI-MS miz: 
367 [WI-U-1. 

1H-NMR (CDCI3) 6: 0.98 (3H, t, J=7.2 Hz), 1.48 (1H, m), 
1.64 (1H, m), 1.80 (1H, m), 2.06 (1H, rn), 2.18 (1H, rn), 
2.91 (1H. dd, J= 17.7, 5.2 Hz). 3.17 (1H, dd, J= 17.7, 6.9 
Hz), 4.06 (1H, m), 4.12-4.32 (5H, m), 4.63 (1H, m), 5.98 
(1H, s), 6.92 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.7 Hz) 

ESI-MS 
367 [M+I-11+ 

ESI-MS rniz 
379 (M+1-11+ 

0 

1H-NMR (CDC13) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
m), 0.84 (1H, m), 1.49 (1H, m), 1.61 (1H, rn), 2.10 (1H, 
rn), 2.28 (1H, m), 2.91 (1H, m), 3.17 (1H, m), 4.08 (1H, 
m), 4.15 (1H, m), 4.234.31 (3H, m), 4.63 (1H, m), 5,99 
(1H, m), 6.92-6.94 (2H, rn), 7.38 (1H, m), 7.42 (1H, m). 

94 

95 
(isomer A) 

95 
(isomer B) 

98 

1H-NMR (CDCI3) 8: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
rn), 0.84 (1H, m), 1.49 (1H, m), 1.81 (1H, m), 2.10 (1H, 
m), 2.28 (1H, m), 2.91 (1H, dd, J=16.4, 4.5 Hz), 3.17 (1H, 
dd, J=16.9, 5.2 Hz), 4.08 (1H, m), 4.16 (1H, m), 4.23-4.31 
(3H, rn), 4.63 (1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 
7.38 (1H, s), 7.42 (1H, do  J=8.7 Hz). 

97 
(isomer A) 	 N _N HN 

0 

1H-NMR (CDCI3) 6: 0.12-0.15 (2H, m), 0.53-0.55 (2H, 
rn). 0.84 (1H. m), 1.49 (1H, m), 1.81 (111, m), 2.11 (1H, 
m), 2.28 (1H, m), 2.90 (1H, m), 3.17 (1H, dd, J=16.8, 4.8 
Hz), 4.07 (1H, m), 4.17 (1H, m), 4.23-4.31 (3H, m), 4.83 
(1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.4 Hz). 

ESI-MS m/z: 
379 [WM+ 

ESI-MS mlz: 
379 [M+I-11+ 

1H-NMR (CDCI3) 6 : 2.18-2.27 (2H, m), 2.84 (1H, dd, 
J=17.0, 4.1 Hz), 3.14 (1H, dd, J=17.0, 5.2 Hz), 3.66 (111, 
dd, J=10.3, 5.1 Hz), 3.75 (1H, &I, J=103, 5.1 Hz), 4.07 
(1H, m), 4.154.19 (3H, m), 4.37 (1H, m), 4.56-4.64 (3H, 
m), 6.02 (11-1, s), 6.80 (1H, d, J=8.6 Hz), 6.98 (1H, d, 
J=7.9 Hz), 7.03 (1H, d, J=2.2 Hz), 7.08 (1H, dd, J=8.7, 
2.4 Hz), 7.34 (5H, rn). 

97 
(isomer B) 

98 

99 

1H-NMR (CDCI3) 872.16-2.27 (21-1, rn), 2.90 (1H, dd, 
J=16.7, 4.6 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.67 (1H, 
dd, J=10.3, 5.0 Hz), 3.75 (11-1, dd, J=10.3, 5.1 Hz), 4.08 
(1H, m), 4.17 (1H, m), 4.23-4.31 (2H, m), 4.36 (1H, m), 
4.604.65 (3H, m), 6.03 (1H, s), 6.90-6.94 (2H, m), 7.30-
7.43 (7H, m). 

100 

1H-NMR (CDC13) 8: 0.92 (3H, E, J=7.4 Hz), 1.56-1.64 
(2H, m), 2.15-2.29 (2H, m), 2.90 (1H, dd, J=16.6,4.8 Hz), 
3.17 (1H, dd, J=16.7, 5.3 Hz), 3.47 (1H, t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, dd, J=10.5, 5.1 Hz), 4.04-4.37 (6H, m), 
4.63 (1H, rn), 6.02 (1H, s), 6.91-8.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS miz: 
454 1M+H14- 

ESI-MS rniz 
445 (N1+1-114- 

ESI-MS rnlz: 
397 (M+H)+ 

 

219 

 

[0890] 

[Table 13] 



CN 

CN 

-N 	• 

0 	0 

CN 

0 	0 

A„0 
,N 1-1N- 

0 	0 

Example Structural formula NMR 	 MS 

101 
(isomer A) 

1H-NMR (CDCI3) 6: 0.92 (3H, t, J=7.3 Hz), 1.58-1.64 
(2H, m). 2.14-2,27 (2H, m), 2.90 (1H, dd, J=16.4, 4.2 Hz), 
3.17 (1H, dd, J=16.4, 4.6 Hz), 3.47 (2H, t, J=6,6 Hz), 3.62 
(1H, m), 3.72 (1H, m), 4.08 (1H, m), 4.17-4.36 (4H, m), 
4.63 (1H, m), 6.02 (1H, s), 6.92-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

N 

101 
(isomer 13) 

1H-NMR (CDCI3) 8: 0.92 (3H, t, J=7.4 Hz), 1.57-1.66 
(2H, m), 2.14-2.28 (2H, m), 2.90 (1H, dd, J=16.9, 4.5 Hz), 
3.17 (1H, dd, J=16.7, 5.0 Hz), 3.47 (2H, t, J=6.6 Hz), 3.62 
(1H, m). 3.72 (1H, m), 4.08 (1H. m), 4.17-4,36 (4H, m), 
4,63 (111, m), 6.02 (1H, s), 6.92-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d,..1=8,8 Hz). 

ESI-MS mfr. 
397 [M+F1]+ 

ESI-MS mtz: 
397 [M+H]-1. 

102 

103 
(Isomer A) 

1H-NMR (CDCI3) 	0.20-0.23 (2H, m), 0.54-0.58 (2H, 
m), 1.06 (1H, m), 2.16-2.29 (2H, m), 2.90 (1H, dd, 
J=16.6, 4.9 Hz), 3,17 (1H, dd, J=16.8, 5.1 Hz). 3.37 (2H. 
d, J=6.9 Hz), 3.66 (1H, ddd, J=10.5, 5.1, 1.7 Hz), 3.76 
(1H, dd, J=10.4, 5.2 Hz), 4.05-4.38 (5H, m), 4.63 (1H, m), 
6.02 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, 
dd, J=8.6, 1.7 Hz).  

1H-NMR (CDCI3) 8: 0.20-0.23 (2H, m), 0.54-0.58 (2H, 
m), 1,06 (1H. m), 2.14-2.27 (2H, m), 2.90 (1H, dd. 
J=16_7, 4_5 Hz), 3.17 (1H, dd, J=15.8, 5.3 Hz), 3.37 (2H, 
d, J=6.9 Hz), 3.65 (1H, dd, 	5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz), 4.08 (1H, m), 4.16-4.40 (4H, m), 4.63 
(1H. m). 6.02 (1H, s), 6.90-6.94 (2H, m), 7.36 (1H, s), 
7.42 (1H, d, J=8.5 Hz).  

1H-NMR (CDCI3) 6: 0.20-0.24 (21-I. m), 0.54-0.5B 
m), 1.06 (1H, m), 2.15-2.30 (2H, m), 2.90 (1H, rid, J=4.7, 
15.7 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.37 (2H, d, 
J=6.9 Hz), 3.66 (1 H, dd, J=10.4, 5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz). 4.08 (1H, m), 4.17-4.39 (4H, m), 4.63 

m). 6.02 (1H, s). 6.91-6.94 (2H, m), 7.38 (1H, s), 
7.42 (114, d, J=8.5 Hz). 

1H-NMR (CDCI3) 6: 2.20-2.28 (2H, m), 2.90 (1H, dd, 
J=16.7. 4.9 Hz), 3.17 (1H, dd, J=16.5, 5.0 Hz). 3.69 (1H, 
m), 3.76 (1H, did, J=10.4, 5.1 Hz), 4.09 (1H, m), 4.15-4.31 
(3H, m), 4.38 (1H, rn). 4.60-4.65 {3H, m), 6.03 (1H, s), 
6.91-6.94 (2H, m), 6.98-7.05 (2H, m), 7.09 (1H, d, J=7.7 
Hz), 7.32 (1H, q, J=6.8 Hz), 7.38 (1H, s), 7.42 (1H, dd, 
J=8.5, 1.7 Hz). 

ESI-MS mlz: 
4091M+H1+ 

E51-MS mlz: 
409 [m+H]+ 

ESI-MS mlz: 
409 1M+HI+ 

 

CN 

N FIN, . 

0 	0 

 

CN 

r IN HI+ 
103 

(isomer B) 

104 

105 

106 

107 

N 
A, 13 

CI 	1H-NMR (CDCI3) 3: 2.24-2.29 (2H, m), 2.85 (1H, dd, 
J=16.6, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.82-3.90 
(2H, m), 4.11 (1H, m), 4.19-4.24 (3H, m), 4.45 (1H, m), 
4.61 (1H, m), 4.79 (2H, s), 6.03 (11-1, s), 6.81 (1H, d, 
J=8.7 Hz), 7.00 (1H, d, J=8.1 Hz), 7_04 (1H, m), 7.08 (1H, 
dd, J=8.8, 2.3 Hz), 7.59-7.65 (2H, m), 7.88 (1H, m). 

1H-NMR (CDCI3) 6: 0.20-0.23 (2H, m), 0.53-0_58 (2H, 
ro), 1.07 (11-1, m), 2.14-2.30 (2H, m), 2.84 (1H, dd, .1 = 

4.18-4.22 (3H, m), 4.36 OH. rn), 4.60 (1H, m), 6.02 (11-1, 

16.9, 4.2 Hz), 3.14 (1H, dd, J =16.9. 5.3 Hz), 3.37 (2H, d, 
J = 6.9 Hz), 3,65 (1H, m), 3.76 (1H, m), 4.09 (1H, m), 

	ESI-MS mix: 
418 [M+H]+ 

s), 6.81 (1H, d, .1 = 8.6 Hz), 6.99 (1H, d, J = 8.3 Hz), 7.04 
(1H, s), 7.08 (1H, dd, J = 8.7, 2.4 Hz). 

CN 	1H-NMR (CDCI3) 8: 0.21 (2H, d, J=4.6 Hz), 0.56 (2H, d, 
J=7.9 Hz), 1.07 (1H, m), 2,14-2.30 (2H, m), 2.98 (1H, m), 
3.25 (1H, dd, .1=16.2, 5.3 Hz), 3.36-3.39 (2H, m), 3.66 
(1H, m), 3.78 (11-1, m), 4.03-4.30 (4H, m), 4.39 (1H, m), 	E51-MS mlz: 

4.67 (1H, m), 6.03 (1H, s), 7,02 (2H, d, J=8.4 Hz), 7.31 	
486 [Mi-H]+ 

 
(1H, s), 7.39 (1H, dd, J=8.6, 2.0 Hz), 7.73 (1H, d, J=8.0 
Hz), 7.93 (1H, dd, J=8.1, 2.2 Hz), 8.90 (1H, d, J=1.9 Hz). 

 

ESI-MS mix: 
463 (M-1-H11: 

ESI-MS rutz: 
523 (M+H)4. 

CN 

HN,  • 

CN 

HN,  • 

0 

F 

HI+ • 

0 	0 

HN,  

CI 

CN 

Structural formula NMR 	 MS Example 

101 
(isomer A) 

101 
(isomer B) 

1H-NMR (CDC13) 6: 0.92 (3H, t, J=7.3 Hz), 1.58-1.64 
(2H. m), 2.14-2.27 (2H, m), 2.90 (1H, dd, J=16.4, 4.2 Hz), 
3.17 (1H, dd, J=16.4, 4.6 Hz), 3.47 (2H, t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, m), 4.06 (1H, m), 4.174.36 (4H, m), 
4.63 (1H, m), 6.02 (1H, a), 6.92-6.94 (2H, m), 7.38 (1H, 
a), 7.42 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) a: 0.92 (3H, t, J=7.4 Hz), 1.57-1.66 
(2H, m), 2.14-2.28 (2H, m), 2.90 (1H, dd, J=16.9, 4.5 Hz), 
3.17 (1H, dd, J=16.7, 5.0 Hz), 3.47 (2H. t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, m), 4.08 (1H, m), 4.17-4.36 (4H, m). 
4.63 (111, m). 6.02 (1H, a), 6.92-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=6,8 Hz). 

ESI-MS m1z 
397 [M+1-1]+ 

ESI-MS rntz: 
397 [M+11]-1. 

102 

103 
(Isomer A) 

HN,  • • 

0 	0 

103 
(isomer B) 

104 

105 

ON 

CN 

ON 
	1H-NMR (CDCI3) a: 0.20-0.23 (2H, m), 0.54-0.58 (2H, 

m), 1.06 (111, m), 2.16-2.29 (2H, m), 2.90 (1H, dd, 
J=16.6, 4.9 Hz), 3.17 (1H, dd. J=16.8, 5.1 Hz). 3.37 (2H, 
d, J=6.9 Hz), 3.66 (1H, ddd. J=10.5, 5.1, 1.7 Hz), 3.76 
(1H, dd, J=10.4, 5.2 Hz), 4.05-4.38 (5H, m), 4.63 (1H, m), 

6.02 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, a), 7.42 (1H, 
dd, J=8.6, 1.7 Hz). 

1H-NMR (CDCI3) 8: 0.20-0.23 (2H, m), 0.54-0.58 (2H, 
m). 1.06 (1H. m), 2.14-2.27 (2H, m), 2.90 (1H, dd, 
J=16_7, 4_5 Hz), 3.17 (1H, dd, J=18.8, 5.3 Hz), 3.37 (2H, 

d, J=6.9 Hz), 3.65 (1H, dd, J-10.4, 5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz), 4.08 (1H, m), 4.16-4.40 (4H, m), 4.63 
(1H. m), 6.02 (1H, a), 6.90-6.94 (2H, m), 7.38 (1H, a), 
7.42 (1H, d, J=8.5 Hz).  

1H-NMR (CDCI3) 6: 0.20-0.24 (21-I. m), 0.54-0.58 (2H, 
m). 1.06 (1H. m), 2.15-2.30 (2H, m), 2.90 (1H, dd, J=4.7, 
16.7 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.37 (2H, d, 
J=6.9 Hz), 3.66 (1H, dd, J=10.4, 5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz), 4.08 (1H. m), 4.17-4.39 (4H, m), 4.63 
(1H, m), 6.02 (1H, a), 6.91-6.94 (2H, m), 7.38 (1H, a), 
7.42 (1H, d, J=6.5 Hz). 

1H-NMR (CDCI3) a: 2.20-2.28 (2H, m), 2.90 (1H, dd, 
J=16.7, 4.9 Hz), 3.17 (1H, dd, J=16.5, 5.0 Hz). 3.69 (1H, 

m), 3.76 (1H, dd, J=10.4, 5.1 Hz), 4.09 (1H, m), 4.15-4.31 
(3H, m), 4.38 (1H, m), 4.60-4.65 (3H, m), 6.03 (1H, a), 
6.91-6.94 (2H, m), 6.98-7.05 (2H, m), 7.09 (1H, d, J=7.7 
Hz), 7.32 (1H, q, J=6.8 Hz), 7.38 (1H, a), 7A2 (1H, dd, 
J=8.5, 1.7 Hz). 

1H-NMR (CDCI3) 5: 2.24-2.29 (2H, m), 2.85 (1H, dd, 
J=16.6, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.82-3.90 

(2H, m), 4.11 (1H, m), 4.19-4.24 (3H, m), 4.45 (1H, m), 
4.61 (1H, m), 4.79 (2H, a), 6.03 (1H, a), 6.81 (1H, d, 
J=8.7 Hz), 7.00 (1H, d, J=8.1 Hz), 7_04 (1H, m), 7.08 (1H, 
dd, J=8.8, 2.3 Hz), 7.59-7.65 (2H, m), 7.88 (1H, re). 

CN 

CI 

ES1-MS rniz: 
409 [M+1-1]+ 

ESI-MS rniz: 
409 [M+11+ 

ESI-MS mfr: 
409 [M+H]+ 

ESI-MS mir 
463 [M+1-11* 

ESI-MS morz: 
523 [M+H]+ 

106 

107 

1H-NMR (CDCI3) 6: 0.20-0.23 (2H, re), 0.53-0.58 (2H, 
m), 1.07 (11-1, m), 2.14-2.30 (2H, m), 2.84 (1H, dd, J 
16.9, 4.2 Hz), 3.14 (1H, dd, J =16.9. 5.3 Hz), 3.37 (2H, d, 
J = 6.9 Hz), 3.65 (1H. m), 3.76 (1H, m), 4.09 (1H, m), 
4.18-4.22 (3H, m), 4.36 (1H, m), 4_60 (1H, m), 6.02 (1H, 
a), 6.81 (1H, d, J = 8.6 Hz), 6.99 (1H, d, J = 8.3 Hz), 7.04 
(1H, a), 7.08 (1H, dd, J = 8.7, 2.4 Hz). 

1H-NMR (CDCI3) a: 0.21 (2H, d, J.6 Hz), 0.56 (2H, d, 
J=7.9 Hz), 1.07 (1H, m), 2.14-2.30 (2H, m), 2.98 (1H, m), 
3.25 (1H, dd, J=16.2, 5.3 Hz), 3.36-3.39 (2H, m), 3.66 

(111, m), 3.76 (1H, m), 4.03-4.30 (4H, m), 4.39 (1H, m), 
4.67 (1H, m), 6.03 (1H, a), 7.02 (2H, d, J=8.4 Hz), 7.31 
(1H, a), 7.39 (1H, dd, J=8.6, 2.0 Hz), 7.73 (1H, d, J=8.0 
Hz), 7.93 (1H, dd, J=8.1, 2.2 Hz), 8.90 (1H, d, J=1.9 Hz). 

ESI-MS rnlz 
418 [M+H]* 

ESI-MS mir 
486 1M+HP. 

CN 

HN,  • 

CN 

HN,  • 

0 

F 

HI+ • 

0 	0 

HN,  

CI 

CN 

Structural formula NMR 	 MS Example 

101 
(isomer A) 

101 
(isomer B) 

1H-NMR (CDC13) 6: 0.92 (3H, t, J=7.3 Hz), 1.58-1.64 
(2H. m), 2.14-2.27 (2H, m), 2.90 (1H, dd, J=16.4, 4.2 Hz), 
3.17 (1H, dd, J=16.4, 4.6 Hz), 3.47 (2H, t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, m), 4.06 (1H, m), 4.174.36 (4H, m), 
4.63 (1H, m), 6.02 (1H, a), 6.92-6.94 (2H, m), 7.38 (1H, 
a), 7.42 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) a: 0.92 (3H, t, J=7.4 Hz), 1.57-1.66 
(2H, m), 2.14-2.28 (2H, m), 2.90 (1H, dd, J=16.9, 4.5 Hz), 
3.17 (1H, dd, J=16.7, 5.0 Hz), 3.47 (2H. t, J=6.6 Hz), 3.62 
(1H, m), 3.72 (1H, m), 4.08 (1H, m), 4.17-4.36 (4H, m). 
4.63 (111, m). 6.02 (1H, a), 6.92-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=6,8 Hz). 

ESI-MS m1z 
397 [M+1-1]+ 

ESI-MS rntz: 
397 [M+11]-1. 

102 

103 
(Isomer A) 

HN,  • • 

0 	0 

103 
(isomer B) 

104 

105 

ON 

CN 

ON 
	1H-NMR (CDCI3) a: 0.20-0.23 (2H, m), 0.54-0.58 (2H, 

m), 1.06 (111, m), 2.16-2.29 (2H, m), 2.90 (1H, dd, 
J=16.6, 4.9 Hz), 3.17 (1H, dd. J=16.8, 5.1 Hz). 3.37 (2H, 
d, J=6.9 Hz), 3.66 (1H, ddd. J=10.5, 5.1, 1.7 Hz), 3.76 
(1H, dd, J=10.4, 5.2 Hz), 4.05-4.38 (5H, m), 4.63 (1H, m), 

6.02 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, a), 7.42 (1H, 
dd, J=8.6, 1.7 Hz). 

1H-NMR (CDCI3) 8: 0.20-0.23 (2H, m), 0.54-0.58 (2H, 
m). 1.06 (1H. m), 2.14-2.27 (2H, m), 2.90 (1H, dd, 
J=16_7, 4_5 Hz), 3.17 (1H, dd, J=18.8, 5.3 Hz), 3.37 (2H, 

d, J=6.9 Hz), 3.65 (1H, dd, J-10.4, 5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz), 4.08 (1H, m), 4.16-4.40 (4H, m), 4.63 
(1H. m), 6.02 (1H, a), 6.90-6.94 (2H, m), 7.38 (1H, a), 
7.42 (1H, d, J=8.5 Hz).  

1H-NMR (CDCI3) 6: 0.20-0.24 (21-I. m), 0.54-0.58 (2H, 
m). 1.06 (1H. m), 2.15-2.30 (2H, m), 2.90 (1H, dd, J=4.7, 
16.7 Hz), 3.17 (1H, dd, J=16.8, 5.0 Hz), 3.37 (2H, d, 
J=6.9 Hz), 3.66 (1H, dd, J=10.4, 5.2 Hz), 3.76 (1H, dd, 
J=10.4, 5.2 Hz), 4.08 (1H. m), 4.17-4.39 (4H, m), 4.63 
(1H, m), 6.02 (1H, a), 6.91-6.94 (2H, m), 7.38 (1H, a), 
7.42 (1H, d, J=6.5 Hz). 

1H-NMR (CDCI3) a: 2.20-2.28 (2H, m), 2.90 (1H, dd, 
J=16.7, 4.9 Hz), 3.17 (1H, dd, J=16.5, 5.0 Hz). 3.69 (1H, 

m), 3.76 (1H, dd, J=10.4, 5.1 Hz), 4.09 (1H, m), 4.15-4.31 
(3H, m), 4.38 (1H, m), 4.60-4.65 (3H, m), 6.03 (1H, a), 
6.91-6.94 (2H, m), 6.98-7.05 (2H, m), 7.09 (1H, d, J=7.7 
Hz), 7.32 (1H, q, J=6.8 Hz), 7.38 (1H, a), 7A2 (1H, dd, 
J=8.5, 1.7 Hz). 

1H-NMR (CDCI3) 5: 2.24-2.29 (2H, m), 2.85 (1H, dd, 
J=16.6, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.82-3.90 

(2H, m), 4.11 (1H, m), 4.19-4.24 (3H, m), 4.45 (1H, m), 
4.61 (1H, m), 4.79 (2H, a), 6.03 (1H, a), 6.81 (1H, d, 
J=8.7 Hz), 7.00 (1H, d, J=8.1 Hz), 7_04 (1H, m), 7.08 (1H, 
dd, J=8.8, 2.3 Hz), 7.59-7.65 (2H, m), 7.88 (1H, re). 

CN 

CI 

ES1-MS rniz: 
409 [M+1-1]+ 

ESI-MS rniz: 
409 [M+11+ 

ESI-MS mfr: 
409 [M+H]+ 

ESI-MS mir 
463 [M+1-11* 

ESI-MS morz: 
523 [M+H]+ 

106 

107 

1H-NMR (CDCI3) 6: 0.20-0.23 (2H, re), 0.53-0.58 (2H, 
m), 1.07 (11-1, m), 2.14-2.30 (2H, m), 2.84 (1H, dd, J 
16.9, 4.2 Hz), 3.14 (1H, dd, J =16.9. 5.3 Hz), 3.37 (2H, d, 
J = 6.9 Hz), 3.65 (1H. m), 3.76 (1H, m), 4.09 (1H, m), 
4.18-4.22 (3H, m), 4.36 (1H, m), 4_60 (1H, m), 6.02 (1H, 
a), 6.81 (1H, d, J = 8.6 Hz), 6.99 (1H, d, J = 8.3 Hz), 7.04 
(1H, a), 7.08 (1H, dd, J = 8.7, 2.4 Hz). 

1H-NMR (CDCI3) a: 0.21 (2H, d, J.6 Hz), 0.56 (2H, d, 
J=7.9 Hz), 1.07 (1H, m), 2.14-2.30 (2H, m), 2.98 (1H, m), 
3.25 (1H, dd, J=16.2, 5.3 Hz), 3.36-3.39 (2H, m), 3.66 

(111, m), 3.76 (1H, m), 4.03-4.30 (4H, m), 4.39 (1H, m), 
4.67 (1H, m), 6.03 (1H, a), 7.02 (2H, d, J=8.4 Hz), 7.31 
(1H, a), 7.39 (1H, dd, J=8.6, 2.0 Hz), 7.73 (1H, d, J=8.0 
Hz), 7.93 (1H, dd, J=8.1, 2.2 Hz), 8.90 (1H, d, J=1.9 Hz). 

ESI-MS rnlz 
418 [M+H]* 

ESI-MS mir 
486 1M+HP. 
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[Table 14] 



-N HN.• 

°X43 -"N  0 

N 	NM- • 

XN.  HN. ,  

0 

,N HN. ,

O 	

' 

0 

CN 

HN• • 

0 

-N HI+ 

0 

Example MS 

108 

1H-NMR (CDCI3) a: 0.20-0.22 (2H, m), 0.55-0.57 (2H, m), 1.06 (1H, 
m), 2.13-2.29 (2H, m), 2.85 (1H, dd, J = 4.1, 16.8 Hz), 3.04 (2H, dt, J 
= 17.4,4.4 Hz). 3 16 (1H, dd, .1= 18.7, 6 4 Hz), 3.37 (2H. d, J = 6.9 
Hz), 3.85 (1H, dd, J =10.3, 5.3 Hz). 3.75 (1H, dd, J = 10.4, 5 2 Hz), 
4.08 (11-1, m), 4.14-4.22 (3H, m), 4.38 (1H, m), 4.81 (1H, rn), 5.72-
6.02 (21-1, m), 6.84 (1H, d, J = 5.3 Hz), 6.93 (1H, s), 7.00-7.01 (2H, 
m). 

ESI-MS miz: 
448 [M+H]+ 

Structural formula NMR 

109 
(isomer B) 

F 	1H-NMR (CDCI3) 5: 0.21 (2H, d, J = 4.5 Hz), 0.58 (2H, 

F 	
d. J = 7.9 Hz), 1.06 (1H, m), 2.13-2.29 (2H, m), 2.86 (11-I. 
m), 3.04 (2H, dt, J = 17.3, 4.2 Hz), 3.16 (1H, dd, J = 16.9, 

N-H, HNC,. 	w 	5.2 Hz), 3.37 (2H, d, J = 	Hz), 3.65 (1H, m), 3.75 (1H, 
m), 4.05-4.21 (4H, m), 4.36 (1H, m), 4.61 (1H, m), 5.73- 
6.02 (2H, rn). 6.84 (1H, d, J = 8.2 Hz), 6.94 (11-1, s), 7.01 

	  _(2H, d, J = 8.3  Hz).  

F 	1H-NMR (CDC13) 5 : 0.22 (2H, d, J = 4.7 Hz), 0.56 (2H, 

F 	
d, J = 8.0 Hz), 1.07 (1H, m), 2.14-2.29 (2H, tn), 2.86 (1H, 
dd, J = 16.8, 3.7 Hz), 3.04 (2H, dt, J = 17.5, 4.3 Hz), 3.16 
(1H, dd, J = 16.7, 5.3 Hz), 3.37 (2H, d, J = 7.0 Hz), 3.65 
(1H, m), 3.76 (1H, m). 4.07 (1 H. m), 4.15-4.21 (3H, m), 
4.35 (1H, m), 4.62 (11-1, m), 5.73-6.02 (2H, m), 6.84 (1H, 
d, J = 8.4 Hz), 8.94(111, s), 7.01 (2H, d, J = 8.0 Hz). 

109 
(isomer A) 	A 

N-al Ha • • 

ES!-MS miz: 
448 [M+1-1]1- 

ESI-MS rnfz: 
448 kiel+Hp• 

111 
(isomer A) 

111 
(isomer B) 

1H-NMR (CDC13) a: 0.21 (2H. d, J = 4.8 Hz), 0.55 (2H, 0, J = 7.9 
Hz), 1.08 (1H, m), 2.12-2.28 (2H, m), 2.85 (1H, dd, J =16.6, 4.1 Hz), 
3.26 (11-I, 	J = 16.6, 5 3 Hz). 3.36 (2H, d, J = 	Hz), 3.64 (1H, 
dd, J = 5.4, 9.9 Hz), 3.75 	dd, J = 10.4, 5.2 Hz), 4.02-4.43 (5H, 
rn). 4,55 (1H, m), 8.02 (1H, s), 8.87 (114, d, J = 8.2 Hz), 7.02 (1H, d, J 
=5.1 Hz), 7.18(1H, rn), 7.04-7.77 (4H, m), 5,54 (11-1, d, J 4.2 Hz). 

1H-NMR (CDCI3) 5: 0.19-0.22 (2H, nrt), 0.53-0.57 (2H, m), 
1.06 (1H, m), 2.12-2.29 (2H, m), 2.95 (11-1, dd, J = 16.6, 4.0 
Hz), 3.26 (1H, dd, .1= 16.5, 5.3 Hz), 3.36 (2H, d, J = 6.9 Hz), 
3.64 (1H, dd, J 10.4, 5.2 Hz), 3.75 (1H, dd, J 10.4, 6.2 Hz), 
4.07 (1H, m), 4.16 (1H, m), 4.22-4.28 (2H, m), 4.36 (1H, m), 
4.69 (1H, m), 6.02 (1H, s), 6.94-7.03 (2H, m), 7.16 (1H, m), 
7.64-7.76 (411, m), 8.84 (1H, m). 

1H-NMR (CDC13) a:G.20-0.23 (2H, m), 0.53-0.58 (2H, m), 
1.06 (1H, m), 2.13-2.20 (2H, m), 2.96 (1H, dd, J = 16.5, 4.4 
Hz), 3.26 (1H, dd, J = 16.5, 5.4 Hz), 3.37 (2H, d, .1= 6.9 Hz), 
3.65 (11-1, m), 3.75 (1H, 	J = 10.4, 5 2 Hz), 4.06 (1H, m), 
4.19 (1H, m), 4.25-4.25 (2H, m), 4.35 (1H, m), 4.66 (1H, m), 
6.02 (111, s), 6.96-7,03 (2H, m), 7.18 (1H, m), 7.84-7.76 (4H, 
m), 8.64 (1H, m). 

110 
ES!-MS mfz: 
461 [M+H]-k 

ES!-MS m/z: 
461 .[M+HI+ 

ES1-MS m/z: 
461 IM+FI)+ 

112 

1H-NMR (CDCI3) S : 0.29-0.43 (4H, m), 1.12 (3H, s), 2.13-
2.33 (2H, m), 2.91 (1H, dd, J= 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.6, 5.5 Hz), 3.28-3.35 (2H. rn.). 3.63 (1H. dd. J= 
10.3, 4.8 Hz), 3.75 (1H. dd, J= 10.6, 6.1 Hz), 4.08 (1H, 
m), 4.16-4.41 (4H, m), 4.63 (1H, rn), 6.02 (1H, s), 6.88-
6.95 (2H, m), 7.39 (1H, s), 7.42 (1H, dd, J = 8.7, 2.4 Hz). 

N-N 	HN• • 

AX., 0 

ESI-MS 
423 [M+H]+ 

113 
(isomer A) 

1H-NMR (CDCI3) 8:0.29-0.43 (4H, m), 1.12 (3H, s), 2.13-
2.33 (2H, m), 2.91 (1FI, dd, .1= 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.8, 5.5 Hz), 3.26-3.35 (2H, rn,), 3.63 (1H, dd, J= 
10.3, 4.8 Hz), 3.75 (1H. dd, J= 10.6. 6.1 Hz), 4.08 (111, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (111, s), 6.88-
6.95(2H, m), 7.39 (1H, s), 7.42 (1H, dd, = 8.7, 2.4 Hz). 

ESI-MS rrtir 
423 Pul+H1+ 

113 
(isomer 8) 

1H-NMR (CDC13) 5: 0.29-0.43 (4H, in), 1.12 (3H, s), 2.13-
2.33 (2H, m), 2.91 (1H, dd, J= 16.2,4.8 Hz), 3.17 (1H. dd, 
J= 16.8. 5.5 Hz). 3.28-3.35 (2H. m,), 3.63 (1H, dd, J= 
10.3, 4.8 Hz), 3.75 (1H, dd, J=10.6, 6.1 Hz), 4.08 (11-1, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (111, s), 6.86-
E1.95 (2H, m), 7.39 (1H, s), 7.42 (1H, dd, J = 8.7, 2.4 Hz) 

ESI-MS mix: 
423 [M+H]+ 

108 

109 
• • • (isomer A) A„.„.„0..„..CrL,.)_(HN  

a 	0 

HN. • 

~D
v ••0 	0 

Example Structural formula 	 NMR MS 

109 
(isomer B) 

0 	

HN• • • 

1H-MAR (CDCI3) 8: 0.20-0.22 (2H, m), 0.55-0.57 (2H, m), 1.06 (1H, 
m), 2.13-2.29 (2H, m), 2.86 (1H, dd, J . 4.1, 16.8 Hz), 3.04 (2H, dt, J 
= 17.4, 4.4 Hz). 3 16 (SH, dd, J = 16.7, 5.4 Hz), 3.37 (21-1, d, J = 6.9 
Hz), 3.65 (1H, dd, J .10.3, 5.3 Hz). 3.75 (1H, dd, J =10.4, 5.2 Hz). 
4.08 (1H, m), 4.14-4.22 (3H, m), 4.36 (11-I, m), 4.61 (1H, m), 5.72-
5.02 (2H, m), 6.84 (1H, d, J = 5.3 Hz), 6.93 (1H, 6), 7.00-7.01 (2H, 
m). 

1H-IgMR (CDCI3) 6: 0.21 (2H. d, J = 4.5 Hz), 0.56 (2H, 
d. J = 7.9 Hz), 1.06 (1H, m), 2.13-2.29 (21-I, m), 2.86 (1H. 
m), 3.04 (2H, dt, J = 17,3, 4.2 Hz), 3.16 (1H, dd, J = 16.9, 
5.2 Hz), 3.37 (2H, d, J = 6.9 Hz), 3.65 (1H, m), 3.75(1H, 
m), 4.05-4.21 (4H, m), 4.36 (1H, m), 4.61 (1H, m), 5.73-
6.02 (2H, m), 6.84 (1H, d, J = 8.2 Hz), 6.94 (1H, a), 7.01 
(2H, d, J = 8.3 Hz).  
1H-NMR (CDC13) 8 : 0.22 (2H, d, J = 4.7 Hz), 0.56 (2H, 
d, J = 8.0 Hz), 1.07 (1H, m). 2.14-2.29 (2H. m), 2.86 (1H, 
dd, J = 16.8, 3.7 Hz), 3.04 (2H, dt, J = 17.5, 4.3 Hz), 3.16 
(1H, dd, J = 16.7, 5.3 Hz), 3.37 (2H, d, J = 7.0 Hz), 3.65 
(1H, m), 3.76 (1H, m), 4.07 (1H. m), 4.15-4.21 (3H, m), 
4.35 (1H, m), 4.62 (1H, m). 5.73-6.02 (2H, m), 6.84 (1H, 
d, J = 8.4 Hz), 6.94 (11-1, a), 7.01 (2H, d, J = 8.0 Hz). 

ESI-MS miz: 
448 [m+H]4- 

ESI-MS raiz: 
448 [M+H]+ 

ESI-MS mlz: 
448 [Wm+ 

110 
.N H11. 

0 	0 

1H-NMR (CDC18) a: 0.21 (2H, d, J = 4.6 Hz), 0.55 (2H, d, .1= 7.9 
Hz), 1.06 (1H, m), 2.12-2.28 (2H, m), 2.95 (1K, dd, J =16.6, 4.1 Hz), 	I 
3.26 (11-I, dd, J =16.6, 5.3 Hz), 3.36(2H, d, J = 6.8 Hz), 3.64 (1H, 	ESI-MS mfz: 
dd, J = 5.4, 9.0 Hz), 3 75 (11-1, dd, .1= 10.4, 5.2 Hz), 4.02-4.43 (5H, 	481 (M+H]+ 
m), 4.65 (1H, m), 6.02 (1H, s), 5.97(1H,d, J = 8.2 Hz), 7.02 (1H, d, J 

5.1 Hz), 7.15 (1H, ml, 7.64-7.77 (4H, my, 8.64 (1H, d, J = 4.2 Hz). 

111 
(isomer A) 

(isomer 5) 

112 

1H-NMR (CDCI3) 5: 0.19-0.22 (2H, m), 0.53-0.57 (2H, m), 
1.06 (1H, m), 2.12-2.29 (2H, m), 2.95 (1H, dd, J = 16.6, 4.0 
Hz), 3.26 (1H, dd, .1= 16.5, 5.3 Hz), 3.36 (2H, d, J = 6.9 Hz), 
3.64 (1H, dd, J 10.4, 5.2 Hz), 3.75 (1H, dd, J 10.4, 5.2 Hz), 
4.07 (1H, m), 4.16 (1H, m), 4.22-4.26 (2H, m), 4.36 (1H, m), 
4.69 (1H, m), 6.02 (1H, 5), 6.94-7,03 (2H, m), 7.18 (1H, m), 
7.64-7.76 (41-1, m), 8,64 (1H, m). 

1H-NMR (CDCI3) 8 : 0.20-0.23 (2H, m), 0.53-0.58 (2H, rn), 
1.06 (11-I, m), 2.13-2.26 (2H, m), 2.46 (1H, dd, J = 16.5, 4.4 
Hz), 3.26 (1H, dd, J = 16.5, 5.4 Hz), 3.37 (2H, d, = 6.9 Hz), 
3.65 (1H, m), 3.75 (1H, dd, J = 10.4, 5.2 Hz), 4.06 (1H, m), 
4.19 (11-1, m), 4.25-4.26 (2H, m), 4.35 (1H, m), 4.66 OK, My, 
6.02 (11-i, s), 6.96-7.03 (2H, m), 7.18 (1H, m), 7.64-7.76 (4H, 
m), 8.64 (1H, m). 

1H-NMR (CDCI3) : 0.29-0.43 (4H, m), 1.12 (3H, 5), 2.13-
2.33 (2H, m), 2.91 (1H, dd, J. 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.8. 5.5 Hz), 3.28-3.35 (21-1. m.). 3.63 (1H. dd. J= 
10.3, 4.8 Hz), 3.75 (1H. dd, J= 10,6, 6.1 Hz), 4.08 (1H, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, a), 6.88-
6.95 (2H, m), 7.39 (1H, a), 7.42 (1H, dd, J . 8.7, 2.4 Hz). 

ESI-MS rniz: 
461 (M+1-1)-1- 

ESI-MS m/z: 
461 [M+H)+ 

ES!-MS miz: 
423 [M+H]s 

CN 

113 
(Isomer A) HN• • • 

o 	 0 

1H-NMR (CDC13) a: 0.29-0.43 (4H, ra), 1.12 (3H, s), 2.13-
2.33 (2H, m), 2.91 (111, rid, J. 16.2,4.8 Hz), 3.17 (1H, dd, 
J. 16.8, 5.5 Hz), 3.28-3.35 (2H, m,), 3.63 (1H, dd, 
10.3, 4.8 Hz), 3.75 (1H, dd, J= 10.6. 6.1 Hz), 4.08 (1H, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, s), 6.88-
6.95 (2H, m), 7.39 (1H, a), 7.42 (1H, dd, J = 8.7, 2.4 Hz). 

ESI-MS miz: 
423 [Mi-H)+ 

113 
(isomer 13) 

N-N 

(••• 
0 

1H-NMR (CDC13) 8: 0.29-0.43 (4H, m), 1.12 (3H, a), 2.13-
2.33(2H, m), 2.91 (1H, dd, J= 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.8, 5.5 Hz). 3.28-3.35 (2H. m,), 3.63 (1H, dd, J= 

	
ESI-MS 

10.3, 4.8 Hz), 3.75 (1H, dd, J= 10.6, 6.1 Hz), 4.08 (1H. 	423 [M+1-1]+ 
m), 4.18-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, a), 6.88-
(3.95(2H, m), 7.39 (1H, a), 7.42 (114, dd, J = 8.7, 2.4 Hz) 

108 

109 
• • • (isomer A) A„.„.„0..„..CrL,.)_(HN  

a 	0 

HN. • 

~D
v ••0 	0 

Example Structural formula 	 NMR MS 

109 
(isomer B) 

0 	

HN• • • 

1H-MAR (CDCI3) 8: 0.20-0.22 (2H, m), 0.55-0.57 (2H, m), 1.06 (1H, 
m), 2.13-2.29 (2H, m), 2.86 (1H, dd, J . 4.1, 16.8 Hz), 3.04 (2H, dt, J 
= 17.4, 4.4 Hz). 3 16 (SH, dd, J = 16.7, 5.4 Hz), 3.37 (21-1, d, J = 6.9 
Hz), 3.65 (1H, dd, J .10.3, 5.3 Hz). 3.75 (1H, dd, J =10.4, 5.2 Hz). 
4.08 (1H, m), 4.14-4.22 (3H, m), 4.36 (11-I, m), 4.61 (1H, m), 5.72-
5.02 (2H, m), 6.84 (1H, d, J = 5.3 Hz), 6.93 (1H, 6), 7.00-7.01 (2H, 
m). 

1H-IgMR (CDCI3) 6: 0.21 (2H. d, J = 4.5 Hz), 0.56 (2H, 
d. J = 7.9 Hz), 1.06 (1H, m), 2.13-2.29 (21-I, m), 2.86 (1H. 
m), 3.04 (2H, dt, J = 17,3, 4.2 Hz), 3.16 (1H, dd, J = 16.9, 
5.2 Hz), 3.37 (2H, d, J = 6.9 Hz), 3.65 (1H, m), 3.75(1H, 
m), 4.05-4.21 (4H, m), 4.36 (1H, m), 4.61 (1H, m), 5.73-
6.02 (2H, m), 6.84 (1H, d, J = 8.2 Hz), 6.94 (1H, a), 7.01 
(2H, d, J = 8.3 Hz).  
1H-NMR (CDC13) 8 : 0.22 (2H, d, J = 4.7 Hz), 0.56 (2H, 
d, J = 8.0 Hz), 1.07 (1H, m). 2.14-2.29 (2H. m), 2.86 (1H, 
dd, J = 16.8, 3.7 Hz), 3.04 (2H, dt, J = 17.5, 4.3 Hz), 3.16 
(1H, dd, J = 16.7, 5.3 Hz), 3.37 (2H, d, J = 7.0 Hz), 3.65 
(1H, m), 3.76 (1H, m), 4.07 (1H. m), 4.15-4.21 (3H, m), 
4.35 (1H, m), 4.62 (1H, m). 5.73-6.02 (2H, m), 6.84 (1H, 
d, J = 8.4 Hz), 6.94 (11-1, a), 7.01 (2H, d, J = 8.0 Hz). 

ESI-MS miz: 
448 [m+H]4- 

ESI-MS raiz: 
448 [M+H]+ 

ESI-MS mlz: 
448 [Wm+ 

110 
.N H11. 

0 	0 

1H-NMR (CDC18) a: 0.21 (2H, d, J = 4.6 Hz), 0.55 (2H, d, .1= 7.9 
Hz), 1.06 (1H, m), 2.12-2.28 (2H, m), 2.95 (1K, dd, J =16.6, 4.1 Hz), 	I 
3.26 (11-I, dd, J =16.6, 5.3 Hz), 3.36(2H, d, J = 6.8 Hz), 3.64 (1H, 	ESI-MS mfz: 
dd, J = 5.4, 9.0 Hz), 3 75 (11-1, dd, .1= 10.4, 5.2 Hz), 4.02-4.43 (5H, 	481 (M+H]+ 
m), 4.65 (1H, m), 6.02 (1H, s), 5.97(1H,d, J = 8.2 Hz), 7.02 (1H, d, J 

5.1 Hz), 7.15 (1H, ml, 7.64-7.77 (4H, my, 8.64 (1H, d, J = 4.2 Hz). 

111 
(isomer A) 

(isomer 5) 

112 

1H-NMR (CDCI3) 5: 0.19-0.22 (2H, m), 0.53-0.57 (2H, m), 
1.06 (1H, m), 2.12-2.29 (2H, m), 2.95 (1H, dd, J = 16.6, 4.0 
Hz), 3.26 (1H, dd, .1= 16.5, 5.3 Hz), 3.36 (2H, d, J = 6.9 Hz), 
3.64 (1H, dd, J 10.4, 5.2 Hz), 3.75 (1H, dd, J 10.4, 5.2 Hz), 
4.07 (1H, m), 4.16 (1H, m), 4.22-4.26 (2H, m), 4.36 (1H, m), 
4.69 (1H, m), 6.02 (1H, 5), 6.94-7,03 (2H, m), 7.18 (1H, m), 
7.64-7.76 (41-1, m), 8,64 (1H, m). 

1H-NMR (CDCI3) 8 : 0.20-0.23 (2H, m), 0.53-0.58 (2H, rn), 
1.06 (11-I, m), 2.13-2.26 (2H, m), 2.46 (1H, dd, J = 16.5, 4.4 
Hz), 3.26 (1H, dd, J = 16.5, 5.4 Hz), 3.37 (2H, d, = 6.9 Hz), 
3.65 (1H, m), 3.75 (1H, dd, J = 10.4, 5.2 Hz), 4.06 (1H, m), 
4.19 (11-1, m), 4.25-4.26 (2H, m), 4.35 (1H, m), 4.66 OK, My, 
6.02 (11-i, s), 6.96-7.03 (2H, m), 7.18 (1H, m), 7.64-7.76 (4H, 
m), 8.64 (1H, m). 

1H-NMR (CDCI3) : 0.29-0.43 (4H, m), 1.12 (3H, 5), 2.13-
2.33 (2H, m), 2.91 (1H, dd, J. 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.8. 5.5 Hz), 3.28-3.35 (21-1. m.). 3.63 (1H. dd. J= 
10.3, 4.8 Hz), 3.75 (1H. dd, J= 10,6, 6.1 Hz), 4.08 (1H, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, a), 6.88-
6.95 (2H, m), 7.39 (1H, a), 7.42 (1H, dd, J . 8.7, 2.4 Hz). 

ESI-MS rniz: 
461 (M+1-1)-1- 

ESI-MS m/z: 
461 [M+H)+ 

ES!-MS miz: 
423 [M+H]s 

CN 

113 
(Isomer A) HN• • • 

o 	 0 

1H-NMR (CDC13) a: 0.29-0.43 (4H, ra), 1.12 (3H, s), 2.13-
2.33 (2H, m), 2.91 (111, rid, J. 16.2,4.8 Hz), 3.17 (1H, dd, 
J. 16.8, 5.5 Hz), 3.28-3.35 (2H, m,), 3.63 (1H, dd, 
10.3, 4.8 Hz), 3.75 (1H, dd, J= 10.6. 6.1 Hz), 4.08 (1H, 
m), 4.16-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, s), 6.88-
6.95 (2H, m), 7.39 (1H, a), 7.42 (1H, dd, J = 8.7, 2.4 Hz). 

ESI-MS miz: 
423 [Mi-H)+ 

113 
(isomer 13) 

N-N 

(••• 
0 

1H-NMR (CDC13) 8: 0.29-0.43 (4H, m), 1.12 (3H, a), 2.13-
2.33(2H, m), 2.91 (1H, dd, J= 16.2, 4.8 Hz), 3.17 (1H, dd, 
J= 16.8, 5.5 Hz). 3.28-3.35 (2H. m,), 3.63 (1H, dd, J= 

	
ESI-MS 

10.3, 4.8 Hz), 3.75 (1H, dd, J= 10.6, 6.1 Hz), 4.08 (1H. 	423 [M+1-1]+ 
m), 4.18-4.41 (4H, m), 4.63 (1H, m), 6.02 (1H, a), 6.88-
(3.95(2H, m), 7.39 (1H, a), 7.42 (114, dd, J = 8.7, 2.4 Hz) 
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[0892] 

[Table 15] 



_N 	HP1.•.• 

0 

Example 

114 

Structural formula 

HN..• 

F3C,O,X31 0  

MS 

ES!-MS miz: 
437 [M+1-1]+ 

NMR 

1H-NMR (CDCI3) 6: 2.23-2.27 (2H. m), 2.90 (1H. dd, 
J=16.6.4.8 Hz). 3.17 (1H, dd, J=16.7, 5.2 Hz). 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.20-4.31 (3H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.03 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, dd, J=8.5. 1.9 Hz). 

1-114"-  115 
(isomer A) 	Fc O 

1H-NMR (CDCI3) 8: 2.24-2.27 (2H, m), 2.90 (1H, m), 
3.17 (1 H, dd, J=16.8, 5.4 Hz), 3.84-3.97 (4H, m), 4.10 
(1H, m), 4.18-4.31 (3H, m), 4.38 (1H, m), 4.63 (1H, m). 
6.03 (1H, 5), 6.91-6.94 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 
J=8.5 Hz). 

ESI-MS 
437 [M+1-1]+ 

ES$-MS miz: 
437 [Mi-H]+ 

115 
(isomer 8) FaC 	

HN.• • 

,0,-c o  

1H-NMR (CDCI3) 8 2.22-2.27 (2H. m). 2.91 (1H. dd. 
J=16.8. 3.9 Hz), 3.17 (1H, dd, J=16.7.5.0 Hz), 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.19-4.31 (3H, m), 4.37 (1H, m), 
4.64 (1H, m), 6.03 (1H, s), 6.91-6.94 (2H. m), 7.39 (1H, 
s), 7.42 (1H, d, J=8.6 Hz). 

CN 

1H-NMR (CDCI3) 8 : 2.24-2.31 (2H, m), 2.91 (1H. m). 
3.17 (1H, m), 4.06-4.15 (3H, m). 4.21-4.31 (4H, m), 4.41 
(1H, m), 4.63 (1H, m), 6_04 (1H, s), 6.91-6.94 (2H, m), 
7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS 
505 [M+1-1]-1- F3Cy0 

0F3. 

HN• • • 

0"--/  0 

116  

117 

CN 

11-1-NMR (CDCI3) a: 2.23-2.33 (21-I. m), 2.85 (1H, m), 
3.15 (OH, dd, J-16.8, 5.3 Hz), 4.07-4.25 (4H, m), 4.59-
4.61 (4H, m), 6.05 (1H, s), 6.81 (2H, d, J=8.6 Hz), 6.91 

t, J=6.1 Hz), 6.99 (1H, d, J=7.8 Hz), 7.04 (1H, s), 
7.08(1H, dd, J.8.8, 2.4 Hz), 7.60 (1H, t, J=6.9 Hz), 8.13 
(1H, d, J=3.9 Hz). 

1H-NMR (CDCI3) 8: 2.27-2.43 (2H, m). 2.91 (1H, dd, 
J=16.4, 4.5 Hz), 3_18 (1H, m), 4.11-4.17 (2H, m). 4.24-
4.32 (4H, m), 4.55-4.65 (2H, m), 6.06 (1 H, s), 6.91-6.94 
(4H, m), 7.00 (1H, t, J=7.4 Hz), 7.31 (2H, t, J=7.9 Hz), 
7.39 (1H, s), 7.42 (1H, d, J=8.4 Hz). 

1 H-NMR (CDCI3) 6: 2.14 (1H, m), 2.44 (1H, m), 2.90 
(1H, dd, J=16.7, 4.6 Hz), 3.08 (1H, dd, J=14.1, 8.0 Hz), 
3.16 (1H, m), 3.40 (1H, dd, J=14.1, 5.0 Hz), 4.04 (1H, m), 
4,14 (1H, m), 4.224.30 (3H, m), 4.62 (1H, m), 6.00 (1H, 
s), 6.89-6.93 (2H, m), 7.23-7.43 (7H, m). 

118 

119 

ESI-MS miz: 
441 EM+HI-E- 

ESE-MS miz: 
431 [M+11]+ 

ESE-MS miz: 
447 [M+1-11+ 

CI 

120 

1 H-NMR (CDCI3) 8: 2.28-2.37 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.2 Hz), 4.09-4.33 
(6H, m), 4.56-4.62 (2H, m), 6.05 (1H, s), 6.80-6.85 (3H, 
m), 7.01 (1H, d, J=8.0 Hz), 7.04 (1H, s), 7.09 (1H, dd, 
J=8.6, 2.3 Hz), 8.48 (2H, d, J=4.8 Hz)_ 

HN. 

O 	0 

121 

1H-NMR (CDCI3) 5:2.02 (1H, m), 2.26 (1H, m). 2.34 (31-1, 
s), 2.69 (1H, dd, J=13.2, 6.6 Hz), 2.74 (1H, rid, J=13.3, 5.7 
Hz), 2.84 (1H, dd, J=16.8, 4.0 Hz), 3.14 (1H, dd, J=16.9, 5.2 
Hz), 3.54-3.65 (2H, m), 3.97-4.13 (2H, m), 4.18 (2H, d, J=2.8 
Hz), 4.29 (1H, m), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, 
J=8.6 Hz), 6.97 (1H, d, J=7.9 Hz), 7.03 (1H, s), 7.08 (1H, rid, 
J=8.7, 2.3 Hz), 7.30-7.34 (51-1, m). 

ESE-MS miz: 
441 [M.1-1-1]+ 

ESE-MS miz: 
467 [M+H]-1- 

Example Structural formula 

HN- • 

F3C 0 	 0 
114 

EIN" 115 
(isomer A) 	F3C 

O 

NMR 

1H-NMR (CDC13) 8: 2.23-2.27 (2H, m), 2.90 (1H, dd, 
J=16.6, 4.8 Hz), 3.17 (1H, did, J=16.7, 5.2 Hz), 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.20-4.31 (3H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.03 (OH, s), 6.91-8.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, dd, J=8.5, 1.9 Hz). 

1H-NMR (CDC13) 8 : 2.24-2.27 (2H, m), 2.90 (1H, m), 
3.17 (1H, dd, J=16.8, 5.4 Hz), 3.84-3.97 (4H, m), 4.10 
(1H, m), 4.18-4.31 (3H, m), 4.38 (1H, m), 4.63 (1H, rn), 
6.03(1H, s), 6.91-6.94 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 
J=8.5 Hz). 

MS 

ESI-MS m/z: 
437 [M+1-1]+ 

ESI-MS 
437 [M+1-1]-F 

115 	 N_N HN • 
(isomer El) 	Fsc 

1H-NMR (CDCI3) 5: 2.22-2.27 (2H, m), 2.91 (11-1, dd, 
J=16.8, 3.9 Hz), 3.17 (1H, dd, J=16.7, 5.0 Hz), 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.19-4.31 (3H, m), 4.37 (1H, m), 
4.64 (1H, m), 6.03 (1H, s), 6.91-6.94 (2H, m), 7.39 (1H, 
s), 7.42 (1H, d, J=8.6 Hz). 

ESI-MS miz: 
437 [M+H]+ 

cN 

116 

1H-NMR (CDC13) a: 2.24-2.31 (2H, m), 2.91 (1H, m), 
3.17 (1H, m), 4.06-4.15 (3H, m), 4.21-4.31 (4H, m), 4.41 
(1H, m), 4.63 (1H, m), 6.04 (1H, s), 6.91-6.94 (2H, m), 
7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

FS,Cy0 

CF3  

ESI-MS rniz: 
505 [M+H]+ 

__Ns 	1-1N, •• 

N 
117 

1H-NMR (CDC13) a: 2.23-2.33 (2H, m), 2.85 (1H, m), 
3.15 (1H, dd, J=16.8, 5.3 Hz), 4.07-4.25 (4H, m), 4.59-
4.61 (4H, m), 6.05 (111, s), 6.81 (2H, d, J=8.6 Hz), 6.91 
(1H, t, J=6.1 Hz), 6.99 (1H, d, J=7.8 Hz), 7.04 (1H, s), 
7.08(1H, dd, J=8.8,2.4 Hz), 7.60 (1H, t, J=6.9 Hz), 8.13 
(1H, d, J=3.9 Hz). 

118 

1H-NMR (CDC13 ) 8 : 2.27-2.43 (2H, m). 2.91 (1H, dd, 
J=16.4, 4.5 Hz), 3_18 (1H, m), 4.11-4.17 (2H, m), 4.24-
4.32 (4H, m), 4.55-4.65 (2H, m), 6.06 (1 H, s), 6.91-6.94 
(4H, m), 7.00 (1H, t, J=7.4 Hz), 7.31 (2H, t, J=7.9 Hz), 
7.39 (1H, s), 7.42 (1H, d, J=8.4 Hz). 

ESI-MS m/z: 
441 EM+H]-1- 

ESI-MS mfz: 
431 [Mi-H]+ HN••• 

119 

1 H-NMR (CDC13) 5: 2.14 (1H, m), 2.44 (1H, m), 2.90 
(1H, dd, J=16.7, 4.6 Hz), 3.08 (1H, dd, J=14.1, 8.0 Hz), 
3.16 (1H, m), 3.40 (1H, dd, J=14.1, 5.0 Hz), 4.04 (1H, m), 
4,14 (1H, m), 4.22-4.30 (3H, m), 4.62 (1H, m), 6.00 (1H, 
s), 6.89-6.93 (2H, m), 7.23-7.43 (7H, m). 

ES1-MS 
447 [M+11]+ 

CI 

120 

1 H-NMR (CDC13) : 2.28-2.37 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.2 Hz), 4.09-4.33 
(6H, m), 4.56-4.62 (2H, m), 6.05 (1H, s), 8.80-6.85 (3H, 
m), 7.01 (1H, d, J=8.0 Hz), 7.04 (11-I, s), 7.09 (1H, dd, 
J=8.6, 2.3 Hz), 8.48 (2H, d, J=4.8 Hz). N 

HNi 

0 

ESI-MS m/z: 
441 [Mi-H]+ 

ESI-MS miz: 
467 [M +H]+ 

121 

1H-NMR (cDc[3) a:2.02 (1H, m), 2.26 (11-1, m), 2.34 (3H, 
s), 2.69 (1H, dd, J=13.2, 6.6 Hz), 2.74 (1H, dd, J=13.3, 5.7 
Hz), 2.84 (1H, dd, J=16.8, 4.0 Hz), 3.14 (1H, dd, J=16.9, 5.2 
Hz), 3.54-3.65 (2H, m), 3.97-4.13 (2H, m}, 4.18 (2H, d, J=2.8 
Hz), 4.29 (1H, m), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, 
J=8.8 Hz), 6.97 (1H, d, J=7.9 Hz), 7.03 (1H, s), 7.08 (1H, dd, 
J=8.7, 2.3 Hz), 7.30-7.34 (51-1, m). 

HN" 

0 

Example Structural formula 

HN- • 

F3C 0 	 0 
114 

EIN" 115 
(isomer A) 	F3C 

O 

NMR 

1H-NMR (CDC13) 8: 2.23-2.27 (2H, m), 2.90 (1H, dd, 
J=16.6, 4.8 Hz), 3.17 (1H, did, J=16.7, 5.2 Hz), 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.20-4.31 (3H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.03 (OH, s), 6.91-8.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, dd, J=8.5, 1.9 Hz). 

1H-NMR (CDC13) 8 : 2.24-2.27 (2H, m), 2.90 (1H, m), 
3.17 (1H, dd, J=16.8, 5.4 Hz), 3.84-3.97 (4H, m), 4.10 
(1H, m), 4.18-4.31 (3H, m), 4.38 (1H, m), 4.63 (1H, rn), 
6.03(1H, s), 6.91-6.94 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 
J=8.5 Hz). 

MS 

ESI-MS m/z: 
437 [M+1-1]+ 

ESI-MS 
437 [M+1-1]-F 

115 	 N_N HN • 
(isomer El) 	Fsc 

1H-NMR (CDCI3) 5: 2.22-2.27 (2H, m), 2.91 (11-1, dd, 
J=16.8, 3.9 Hz), 3.17 (1H, dd, J=16.7, 5.0 Hz), 3.85-3.98 
(4H, m), 4.09 (1H, m), 4.19-4.31 (3H, m), 4.37 (1H, m), 
4.64 (1H, m), 6.03 (1H, s), 6.91-6.94 (2H, m), 7.39 (1H, 
s), 7.42 (1H, d, J=8.6 Hz). 

ESI-MS miz: 
437 [M+H]+ 

cN 

116 

1H-NMR (CDC13) a: 2.24-2.31 (2H, m), 2.91 (1H, m), 
3.17 (1H, m), 4.06-4.15 (3H, m), 4.21-4.31 (4H, m), 4.41 
(1H, m), 4.63 (1H, m), 6.04 (1H, s), 6.91-6.94 (2H, m), 
7.39 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

FS,Cy0 

CF3  

ESI-MS rniz: 
505 [M+H]+ 

__Ns 	1-1N, •• 

N 
117 

1H-NMR (CDC13) a: 2.23-2.33 (2H, m), 2.85 (1H, m), 
3.15 (1H, dd, J=16.8, 5.3 Hz), 4.07-4.25 (4H, m), 4.59-
4.61 (4H, m), 6.05 (111, s), 6.81 (2H, d, J=8.6 Hz), 6.91 
(1H, t, J=6.1 Hz), 6.99 (1H, d, J=7.8 Hz), 7.04 (1H, s), 
7.08(1H, dd, J=8.8,2.4 Hz), 7.60 (1H, t, J=6.9 Hz), 8.13 
(1H, d, J=3.9 Hz). 

118 

1H-NMR (CDC13 ) 8 : 2.27-2.43 (2H, m). 2.91 (1H, dd, 
J=16.4, 4.5 Hz), 3_18 (1H, m), 4.11-4.17 (2H, m), 4.24-
4.32 (4H, m), 4.55-4.65 (2H, m), 6.06 (1 H, s), 6.91-6.94 
(4H, m), 7.00 (1H, t, J=7.4 Hz), 7.31 (2H, t, J=7.9 Hz), 
7.39 (1H, s), 7.42 (1H, d, J=8.4 Hz). 

ESI-MS m/z: 
441 EM+H]-1- 

ESI-MS mfz: 
431 [Mi-H]+ HN••• 

119 

1 H-NMR (CDC13) 5: 2.14 (1H, m), 2.44 (1H, m), 2.90 
(1H, dd, J=16.7, 4.6 Hz), 3.08 (1H, dd, J=14.1, 8.0 Hz), 
3.16 (1H, m), 3.40 (1H, dd, J=14.1, 5.0 Hz), 4.04 (1H, m), 
4,14 (1H, m), 4.22-4.30 (3H, m), 4.62 (1H, m), 6.00 (1H, 
s), 6.89-6.93 (2H, m), 7.23-7.43 (7H, m). 

ES1-MS 
447 [M+11]+ 

CI 

120 

1 H-NMR (CDC13) : 2.28-2.37 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.9 Hz), 3.15 (1H, dd, J=16.8, 5.2 Hz), 4.09-4.33 
(6H, m), 4.56-4.62 (2H, m), 6.05 (1H, s), 8.80-6.85 (3H, 
m), 7.01 (1H, d, J=8.0 Hz), 7.04 (11-I, s), 7.09 (1H, dd, 
J=8.6, 2.3 Hz), 8.48 (2H, d, J=4.8 Hz). N 

HNi 

0 

ESI-MS m/z: 
441 [Mi-H]+ 

ESI-MS miz: 
467 [M +H]+ 

121 

1H-NMR (cDc[3) a:2.02 (1H, m), 2.26 (11-1, m), 2.34 (3H, 
s), 2.69 (1H, dd, J=13.2, 6.6 Hz), 2.74 (1H, dd, J=13.3, 5.7 
Hz), 2.84 (1H, dd, J=16.8, 4.0 Hz), 3.14 (1H, dd, J=16.9, 5.2 
Hz), 3.54-3.65 (2H, m), 3.97-4.13 (2H, m}, 4.18 (2H, d, J=2.8 
Hz), 4.29 (1H, m), 4.60 (1H, m), 5.99 (1H, s), 6.80 (1H, d, 
J=8.8 Hz), 6.97 (1H, d, J=7.9 Hz), 7.03 (1H, s), 7.08 (1H, dd, 
J=8.7, 2.3 Hz), 7.30-7.34 (51-1, m). 

HN" 

0 
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[Table 16] 



122 	0

N. N HN. 

0 	0 

HN. 

610 

126 
ESI-MS rn/z: 
476 [M1/1-1.H]i- 

.„,,,,cN-N HN,.. 

F3C,0 	)--,-,-.>--io  

1H-NMR (CDCI3) a: 2.17-2.24 (2H, m), 2.86 (1H, dd, J = 
16.7, 3.9 Hz), 3.04 (2H, dt, J =17.3, 4.5 Hz), 3.17 (11-1, 
dd, J = 16.8, 5.4 Hz), 3.84-3.98 (4H, m), 4.05-4.23 (4H, 
m), 4.37 (1H, m), 4.61 (1H, m), 5.73-6.03 (21-1, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, d, J = 71 Hz). 

ESI-MS 
476 [M+H]+ 

127 
(isomer A) 	 N-N MN.. 

1H-NMR (CDCW 8 : 2.16-2.26 (2H, rn), 2.86 (1H, dd, J = 
F 	16.6, 3.6 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 

dd, J = 16.8, 5.5 Hz), 3.84-3.97 (4H, m), 4.06-4.22 (4H, 
m), 4.37 (1H, m), 4.61 (1H, m), 5.73-6.03 (2H, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, d, J = 8.6 Hz). 

127 
(isomer B) 

ESI-MS rn/z: 
476 [fvlsi-]+ 

. 

F 3C 0CL.% 4` 0 

F 
1H-NMR (CDCI3) a 2.17-2.26 (2H, m), 2.86 (1H, dd, J = 

F 	16.7, 4.3 Hz), 3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, 
dd, J = 16.8, 5.5 Hz), 3.84-3.98 (4H, m), 4.05-4.24 (4H, 
rn), 4.36 (1H, m), 4.61 (1H, rn), 5.73-6.03 (2H, m), 6.64 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.03 (2H,m). 

Fa C  

0 
128 

F3C 

ESI-MS rn/z: 
524 [M-1.1A+ 

1H-NMR (CDCI3) 6: 2.22-2_26 (2H, m), 2.85-2.90 (1H, 
m), 3.15-3.21 (1H, m), 3.79-3.98 (6H, m), 4.06-4.14 (1H, 
m), 4.17-4.23 (3H, m), 4.35-4.40 (1 H, m), 4.57 (2H, s), 
4.60-4.64 (1H, m), 6.03 (1H, s), 6.87 (1H, d, J=6.3 Hz), 
7.00-7.05 (2H, m), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

Structural formula NMR 	 MS Example 

1H-NMR (CDCI3) : 2.13 (1H, m), 2.28 (1H, m), 2.50-
2.60 (5H, m), 2.76 (1H, dd, J=13.5, 6.2 Hz), 2.84 (1H, dd, 
J=16.9, 42 Hz), 3.15 (1H, m), 3.72 (4H, t, J=4.6 Hz), 
4.04-4.19 {4H, m), 4.34 (1H, m), 4.60 (1H, m), 6.01 (1H, 

s), 6.81 (1H, d, J=8.7 Hz), 6.99 (111, d, J=8.0 Hz), 7.04 
(1H, s), 7.06 (114, dd, J=8.7, 2.4 Hz). 

ESI-MS m/z: 
433 [M-1.1-i]+ 

DO 	 0 

EtO 

CN 

I
N N 

eto  	0  

1H-NMR (CDCI3) 6: 1.22 (3H, dt, J=7.0, 1.0 Hz), 2.12-
2.28 (2H, m), 2.95 (1H, dd, J=16.7, 4.2 Hz), 3.26 (1H, rid, 
J=16.6, 5.2 Hz), 3.55-3.65 (3H, m), 3.71 (1H, dd, J=10.4, 
5.3 Hz), 4.06(1H, m), 4.17 (1H, m), 4.26 (2H, s), 4.33 
(1H, m), 4.66 (1H, m), 6.02 (1H, s), 6.97 (1H, d, J.8.2 
Hz), 7.02 (1H, d, J=8.1 Hz), 7.18 (1H, m), 7.64-7.76 (411, 
m), 8.84 (1H, d, J=4.3 Hz). 

1 H-NMR (CDCI3) S ; 1,22 (3H, t, J = 7.0 Hz), 2,12-2.25 
(2H, m), 2.95 (1H, dd, J = 16.4, 3.8 Hz), 3.26 (1H, dd, J = 
16.7, 4.9 Hz), 3.55-3.65 (3H, rn), 3.71 (1H, dd, J = 10.5, 
5.3 Hz), 4.07 (1H, m), 4.17 (1H, rn), 4.26 (2H, s), 4.34 
(1H, rn), 4.66 (1H, m), 6.02 (1H, s), 6.96-7.03 (2H, m), 
7.18 (1H, t, J = 6.0 Hz), 7.65 (1H, d, J = 7.8 Hz), 7.70-
7.76 (3H, m), 8.64 (1H, d, J = 4.5 Hz). 

11-1-NMR (C10C13.) 6: 1.22 (3H, t, J = 7.0 Hz), 2.13-2.28 
(2H, m), 2.96 (1H, dd, J = 16.6, 3.9 Hz), 3.26 (1H, dd, J = 
16.6, 5.4 Hz), 3.55-3.65 (3H, m), 3.71 (1H, dd, J = 10.4, 
5.2 Hz), 4.06 (1 H. m), 4.15-4.36 (4H, m), 4.66 (1H, m), 
6.02 (1H, s), 6.96-7.03 (2H, m), 7.18 (1 H, m), 7.65 (114, d, 
J = 7.9 Hz), 7.70-7.76 (3H, m), 8.64 (1H, d, J = 4.0 Hz). 

1H-NMR (Q003) 8 : 1.22 (3H, dt, J = 7.0, 1.0 Hz), 2.13-
2_28 (2H, m), 2.98 (1H, dd, J = 16.7, 4.1 Hz), 3.25 (1H, 
dd, J = 16.7, 5.3 Hz), 3.55-3.65 (3H, m), 3.72 (1H, dd, J = 
10.1, 4.9 Hz), 4.08 (1H, m), 4.15-4.38 (4H, m), 4.66 (1H, 
m), 6.03 (OH, s), 7.02 (2H, d, J = 8.4 Hz), 7.31 (1H, s), 
7.39 (1H, dd, J = 8.5, 2.0 Hz), 7.73 (11-I, d, J = 8.1 Hz), 
7.93 (1H, dd, J = 8.1, 2.2 Hz), 8.89 (1H, d, J = 2.0 Hz). 

123 

124 
(isomer A) 

124 

(isomer B) 

125 

ESI-MS rn/z: 
435 [M+H]-1-  

ESI-MS mtz: 
435 [M+Ill+ 

HN. 

0 	0 

ESI-MS miz: 
435 [M+Hj-t- 

ESI-MS m/z: 
460 [M+11+ 

A HH,- 

0 N--" "0 

123 

F 

F3C 

128 

Example Structural formula 
	

NMR MS 

122 	o"

0 

 

0 

1H-NMR (CDCI3) a : 2.13 (1H, m), 2.28 (1 H, m), 2.50-
2.60 (51-1, m). 2.76 (1H, dd. J=13.5, 6.2 Hz), 2.84 (1H, dd. 
J=16.9, 4.2 Hz), 3.15 (1H. m), 3.72 (4H, t, J=4.6 Hz), 
4.04-4.19 (4H, m), 4.34 (1H, m), 4.60 (1H, m), 6.01 (1H, 
s), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, J=8.0 Hz), 7.04 
(1 H, s), 7.06 (11-I, dd, J=8.7, 2.4 Hz). 

1H-NMR (CDCI3) 8: 1.22 (3H, dt, J=7.0, 1.0 Hz), 2.12-
2.28 (2H, m), 2.95 (1H, dd, J=16.7, 4.2 Hz), 3.26 (1H, dd, 
J=16.6, 5.2 Hz), 3.55-3.65 (31-I, m), 3.71 (1H, dd, J=10.4, 
5.3 Hz). 4.06(1H, m), 4.17 (1H, m), 4.26 (2H, s), 4.33 
(1H, m), 4.66 (1H, m), 6.02 (1H, s), 6.97 (1H, d, J=8.2 
Hz), 7.02 	d, J=8.1 Hz), 7.18 (1H, m), 7.64-7.76 (4H, 
m), 8.84 (1H, d, J=4.3 Hz). 

1 H-NMR (CDCI3] 8; 1.22 (3H, t, J = 7.0 Hz), 2.12-2.25 
(2H, m), 2.95 (1H, dd, J = 16.4, 3.8 Hz), 3.26 (1H, dd, J = 
16.7, 4.9 Hz), 3.55-3.65 (3H, rn), 3.71 (1H, dd, J = 10.5, 
5.3 Hz), 4.07 (1H, m), 4.17 (1H, m), 4.26 (2H, s), 4.34 
(1H, rn), 4.66 (1H, m), 6_02 (1H, s), 6.96-7.03 (2H, m), 
7.18 (1H, t, J = 6.0 Hz), 7.65 (1H, d, J = 7.8 Hz), 7.70-
7.76 (3H, m), 8.64 (1H, d, J = 4.5 Hz). 

ESI-MS rn/z: 
433 [M4H]4- 

ESI-MS rn/z: 
435 [M+H]+ 

124 
(isomer A) 

eta 
N- N 

0 

HN,, . 

Et0 	 0 	 

HN,.. 

F3C,  

1H-NMR (CDCI3] 8: 1.22 (3H, t, J = 7.0 Hz), 2.13-2.28 
(2H, m), 2.96 (1H, dd, J = 16.6, 3.9 Hz), 3.26 (1H, dd, J = 
16.6, 5.4 Hz). 3.55-3.65 (3H, m), 3.71 (1H, dd, J = 10.4, 
5.2 Hz), 4.06 (1H, m), 4.15-4.36 (4H, m), 4.66 (1H, m), 
6.02 (1H, s), 6.96-7.03 (2H, m), 7.18 (1H, m), 7.65 (1H, d, 
J = 7.9 Hz), 7.70-7.76 (3H, m), 8.64 	d, .1= 4.0 Hz). 

1H-NMR (CDCI3) 8 : 1.22 (3H, dt, J = 7.0, 1.0 Hz), 2.13-
2.28 (2H, m), 2.98 (1H, dd, J = 16.7, 4.1 Hz), 3.25 (1H, 
dd, J = 16.7, 5.3 Hz), 3.55-3.65 (3H, m), 3.72 (1H, dd, J = 
10,1, 4,9 Hz), 4.08 (1H, m), 4.15-4.38 (4H, rn), 4.66 (1H, 
m), 6.03 (1H, s), 7.02 (2H, d, .1. 8.4 Hz), 7.31 (1H, s), 
7.39 (1H, dd, J = 8.5, 2.0 Hz), 7.73 (1H, d, J = 8.1 Hz), 
7.93 (1H, dd, J = 8.1, 2.2 Hz), 8.89 (1H, d, J = 2.0 Hz). 

1H-NMR (CDCI3) 8 : 2.17-2.24 (2H, m), 2.86 (1H, dd, J = 
16.7, 3.9 Hz), 3.04 (2H, dl, J = 17.3, 4.5 Hz), 3.17 (1H, 
dd, J = 16.8, 5.4 Hz), 3.84-3.98 (4H, m), 4.05-4.23 (4H, 
m), 4.37 (1H, m), 4.61 (1H, m), 5.73-6.03 (2H, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, d, J = 	Hz). 

ESI-MS rn/z: 
476 [M4H]+ 

124 

(isomer B) 

Eta 

.N 	HN,, 	• _No  

0 	0 

ESI-MS rnlz: 
435 [M41-1+ 

ESI-MS mioz: 
435 [M+H)+ 

ESI-MS rniz: 
460 [M+1-1]4- 125 

126 

127 
(isomer A) 	 HN' 

1H-NMR (CDCI3) 8 : 2.16-2.26 (2H, m), 2.86 (1H, dd, J = 
F 	16.6, 3.6 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 

dd, J = 16.8, 5.5 Hz), 3.84-3.97 (4H, m), 4.06-4.22 (4H, 
rn), 4.37 (1 H, in), 4.61 (1H, m), 5.73-6.03 (2H, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (211, d, J = 8.6 Hz). 

ESI-MS rn/z: 
476 [M-F11+ 

1H-NMR (CDCI3) a: 2.17-2.26 (2H, rn), 2.86 (1H, dd, J = 
16.7, 4.3 Hz), 3.04 (2H, dt, J = 17A, 4.5 Hz), 3.17 (1H, 
dd, J = 16.8, 5.5 Hz), 3.84-3.98 (4H, rn), 4.05-4.24 (4H, 
m), 4.36 (1H. m), 4.61 (1H, rn), 5.73-6.03 (2H, m), 6.64 
(1H, d, .1= 8.3 Hz), 6.94 (1H, s), 7.00-7.03 (21-I,m). 

ESI-MS miz: 
476 [M-i•H]+ 

127 
(isomer B) 	 NN HN,. 

1H-NMR (CDCI3) 8 : 2.22-2_26 (2H, m), 2.85-2.90 (1H, 
m), 3.15-3.21 (1H, m), 3.79-3.98 (6H, m), 4.06-4.14 (1H, 
m), 4.17-4.23 (3H, m), 4.35-4.40 (1H, m), 4.57 (2H, s), 
4.60-4.64 (1H, in), 6.03 (1H, s), 6.87 (1H, d, J=8.3 Hz), 
7.00-7.05 (2H, m), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

ESI-MS mlz: 
524 [M+11+ 

A HH,- 

0 N--" "0 

123 

F 

F3C 

128 

Example Structural formula 
	

NMR MS 

122 	o"

0 

 

0 

1H-NMR (CDCI3) a : 2.13 (1H, m), 2.28 (1 H, m), 2.50-
2.60 (51-1, m). 2.76 (1H, dd. J=13.5, 6.2 Hz), 2.84 (1H, dd. 
J=16.9, 4.2 Hz), 3.15 (1H. m), 3.72 (4H, t, J=4.6 Hz), 
4.04-4.19 (4H, m), 4.34 (1H, m), 4.60 (1H, m), 6.01 (1H, 
s), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, J=8.0 Hz), 7.04 
(1 H, s), 7.06 (11-I, dd, J=8.7, 2.4 Hz). 

1H-NMR (CDCI3) 8: 1.22 (3H, dt, J=7.0, 1.0 Hz), 2.12-
2.28 (2H, m), 2.95 (1H, dd, J=16.7, 4.2 Hz), 3.26 (1H, dd, 
J=16.6, 5.2 Hz), 3.55-3.65 (31-I, m), 3.71 (1H, dd, J=10.4, 
5.3 Hz). 4.06(1H, m), 4.17 (1H, m), 4.26 (2H, s), 4.33 
(1H, m), 4.66 (1H, m), 6.02 (1H, s), 6.97 (1H, d, J=8.2 
Hz), 7.02 	d, J=8.1 Hz), 7.18 (1H, m), 7.64-7.76 (4H, 
m), 8.84 (1H, d, J=4.3 Hz). 

1 H-NMR (CDCI3] 8; 1.22 (3H, t, J = 7.0 Hz), 2.12-2.25 
(2H, m), 2.95 (1H, dd, J = 16.4, 3.8 Hz), 3.26 (1H, dd, J = 
16.7, 4.9 Hz), 3.55-3.65 (3H, rn), 3.71 (1H, dd, J = 10.5, 
5.3 Hz), 4.07 (1H, m), 4.17 (1H, m), 4.26 (2H, s), 4.34 
(1H, rn), 4.66 (1H, m), 6_02 (1H, s), 6.96-7.03 (2H, m), 
7.18 (1H, t, J = 6.0 Hz), 7.65 (1H, d, J = 7.8 Hz), 7.70-
7.76 (3H, m), 8.64 (1H, d, J = 4.5 Hz). 

ESI-MS rn/z: 
433 [M4H]4- 

ESI-MS rn/z: 
435 [M+H]+ 

124 
(isomer A) 

eta 
N- N 

0 

HN,, . 

Et0 	 0 	 

HN,.. 

F3C,  

1H-NMR (CDCI3] 8: 1.22 (3H, t, J = 7.0 Hz), 2.13-2.28 
(2H, m), 2.96 (1H, dd, J = 16.6, 3.9 Hz), 3.26 (1H, dd, J = 
16.6, 5.4 Hz). 3.55-3.65 (3H, m), 3.71 (1H, dd, J = 10.4, 
5.2 Hz), 4.06 (1H, m), 4.15-4.36 (4H, m), 4.66 (1H, m), 
6.02 (1H, s), 6.96-7.03 (2H, m), 7.18 (1H, m), 7.65 (1H, d, 
J = 7.9 Hz), 7.70-7.76 (3H, m), 8.64 	d, .1= 4.0 Hz). 

1H-NMR (CDCI3) 8 : 1.22 (3H, dt, J = 7.0, 1.0 Hz), 2.13-
2.28 (2H, m), 2.98 (1H, dd, J = 16.7, 4.1 Hz), 3.25 (1H, 
dd, J = 16.7, 5.3 Hz), 3.55-3.65 (3H, m), 3.72 (1H, dd, J = 
10,1, 4,9 Hz), 4.08 (1H, m), 4.15-4.38 (4H, rn), 4.66 (1H, 
m), 6.03 (1H, s), 7.02 (2H, d, .1. 8.4 Hz), 7.31 (1H, s), 
7.39 (1H, dd, J = 8.5, 2.0 Hz), 7.73 (1H, d, J = 8.1 Hz), 
7.93 (1H, dd, J = 8.1, 2.2 Hz), 8.89 (1H, d, J = 2.0 Hz). 

1H-NMR (CDCI3) 8 : 2.17-2.24 (2H, m), 2.86 (1H, dd, J = 
16.7, 3.9 Hz), 3.04 (2H, dl, J = 17.3, 4.5 Hz), 3.17 (1H, 
dd, J = 16.8, 5.4 Hz), 3.84-3.98 (4H, m), 4.05-4.23 (4H, 
m), 4.37 (1H, m), 4.61 (1H, m), 5.73-6.03 (2H, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, d, J = 	Hz). 

ESI-MS rn/z: 
476 [M4H]+ 

124 

(isomer B) 

Eta 

.N 	HN,, 	• _No  

0 	0 

ESI-MS rnlz: 
435 [M41-1+ 

ESI-MS mioz: 
435 [M+H)+ 

ESI-MS rniz: 
460 [M+1-1]4- 125 

126 

127 
(isomer A) 	 HN' 

1H-NMR (CDCI3) 8 : 2.16-2.26 (2H, m), 2.86 (1H, dd, J = 
F 	16.6, 3.6 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 

dd, J = 16.8, 5.5 Hz), 3.84-3.97 (4H, m), 4.06-4.22 (4H, 
rn), 4.37 (1 H, in), 4.61 (1H, m), 5.73-6.03 (2H, m), 6.84 
(1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (211, d, J = 8.6 Hz). 

ESI-MS rn/z: 
476 [M-F11+ 

1H-NMR (CDCI3) a: 2.17-2.26 (2H, rn), 2.86 (1H, dd, J = 
16.7, 4.3 Hz), 3.04 (2H, dt, J = 17A, 4.5 Hz), 3.17 (1H, 
dd, J = 16.8, 5.5 Hz), 3.84-3.98 (4H, rn), 4.05-4.24 (4H, 
m), 4.36 (1H. m), 4.61 (1H, rn), 5.73-6.03 (2H, m), 6.64 
(1H, d, .1= 8.3 Hz), 6.94 (1H, s), 7.00-7.03 (21-I,m). 

ESI-MS miz: 
476 [M-i•H]+ 

127 
(isomer B) 	 NN HN,. 

1H-NMR (CDCI3) 8 : 2.22-2_26 (2H, m), 2.85-2.90 (1H, 
m), 3.15-3.21 (1H, m), 3.79-3.98 (6H, m), 4.06-4.14 (1H, 
m), 4.17-4.23 (3H, m), 4.35-4.40 (1H, m), 4.57 (2H, s), 
4.60-4.64 (1H, in), 6.03 (1H, s), 6.87 (1H, d, J=8.3 Hz), 
7.00-7.05 (2H, m), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

ESI-MS mlz: 
524 [M+11+ 

 

223 

 

[0894] 

[Table 17] 



N

MI  

.J.!,  HU. 

F3c 	 HN 

/11- N HN..• 

0 

Structural formula 	 NMR Example MS 

129 
(isomer A) 

----L,V-10  

F30) 	
1H-NkIR (CDCI3) al 2.27 (2H, m), 2.65-2.89 (1H, m), 
3.15-3.21 (1H,m), 3.78-3.97 	m), 4.08-4.12 (1H, m), 
4.20 (3H,m), 4.35-4.38 {111, m), 4.57 (2H, s), 4.62 (1H, 
re), 6.03 (1H, s), 6.87 (1H, d, J=8.5 Hz), 7.01 (1H, d, 
J=6.2 Hz), 7.05 (1H, s), 7.12 (1H, d, J=7.4 Hz). 

ES1-MS rot: 
524 [164+1-1)+ 

129 
(isomer B) 

130 

F5C 

F5C C 

HN, . 

0 

1H-NMR (CDCI3) a: 2_24 (2H, m), 2.85-2.89 (1H, m), 
3.15-3.21 (1H,m), 3.78-3.97 (6H, m), 4.09-4.12 (1H,m), 
4.21 (3H, m), 4.35-4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.03 (1 H, s), 6.87 (1H, d, J=8.3 Hz), 7.01 (1 H, d, 
J=8.2 Hz), 7.05 (1H, s), 7.12 (1H, d, J=8.0 Hz). 

1H-NMR (CDCI3) 6: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J = 5.2, 16.6 Hz), 3.84-3.97 (4H, m), 4.08 
(1H, m), 4.20 (1H, rn), 4.26 (2H, d, J = 2.5 Hz), 4.36 (1H, 
rn), 4.66 (1H, m), 6.03 (11-1, s), 6.97 (1H, d, J = 8.3 Hz), 
7.02 (1H, d, J = 8.0 Hz), 7_18 (1H, rn), 7_65 (1H, d, J = 
7.9 Hz), 7.70-7.76 (3H, rn), 8.64 (1H, d, .1= 4.3 Hz). 

ESI-MS mix: 
524 [M+H]+ 

ESI-MS 
4891M+K+ 

131 
(isomer A) 

131 
(isomer B) 

132 

1H-NMR (CDCI3) 6: 2.16-2.25 (2H, re), 2.96 (1 H, m), 
3.26 (1H, dd, J = 16.5, 5.3 Hz), 3.83-3,97 (4H, re), 4.08 
(1H, m), 4.18 (1H, re), 4.26 (2H, s), 4.3B (1H, m), 4.88 
(1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 (1H, t, J = 
5.6 Hz), 7.64-7.76 (4H, m), 6.64 (11-1, d, J = 4.5 Hz). 

1H-NMR (CDCI3) 5: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J= 16.6, 5.0 Hz), 3.84-3.97 (4H, rn), 4.07 
(1H, m), 4.20 (1H, m), 4.26 (2H, d, J = 3.0 Hz), 4.36 (1H, 
re), 4.66 (1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 
(1H, m), 7.64-7.76 (4H, re), 8.64 (1H, d, J = 4.7 Hz). 

1H-NMR [CDCI3) 6: 2.16-2.27 (2H, m), 2.98 (1H. dd, 
.1=16.7, 4.6 Hz), 3.25 (1H, dd, J=16.7, 5.2 Hz), 3.84-3.98 
(4H, m), 4.10 (1H, m), 4.18-4.31 (3H, m), 4.37 (1FI, m), 
4.68 (1H, m), 6.04 (1H, s), 7.02 (2H, d, J=8.5 Hz), 7.31 
(1H, d, J=2.2 Hz), 7.39 (1H, dd, J=8.5, 2.3 Hz), 7.73 (1H, 
dd, J=8.1, 0.7 Hz), 7.93 (1H, dd, J=8.1,2.3 Hz), 8.89 (1H, 
dd, J-=2.3, 0.7 Hz). 

ESI-MS mit 
489[M+H]-1- 

ESI-MS mit 
489 [M+H]+ 

ESI-MS m/z: 
514 [M+H]4- 

133 N HN-• 

134 
(Isomer A) 

F3co 

CN 

134 
(isomer B) N HH.• • 

1H-NMR (CDCI3) 6.  2 25-2 29 (2H, m), 2.91 (1H, dd, 
J=4.8, 16.5 Hz), 3.17 (1H, dd, J=16.2, 5.1 Hz), 4.11-4.28 
(6H, m), 4.45 (1H, m), 4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, m). 

11-1-NMR (CDCI3) 6: 2.18-2.31 (2H, m), 2.88-2.93 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.01-4.30 (6H, re), 
4.42-4.47 (1H, rn), 4.62-4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, my 

1H-NMR {CDCI3) 6: 2.23-2.30 (2H, m), 2.91 (1H, dd, 
.1=16.5, 4.5 Hz), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.08-4.31 
(6H, m), 4.41-4.47 (1H, rn), 4.63 (1H, m), 6.06 (11-1, s), 
6.91-6.94 (2H, rn), 7.39-7.43 (2H, m). 

ESI-MS miz: 
423 [M+H]+ 

ESI-MS miz: 
4231M+Hti- 

ESI-MS mit 
423 [M+H]-1- 

129 

(isomer B) 

130 

131 
(isomer A) 

131 

(Isomer B) 

F5CO 

N 1-1N-• 

0 	0 

HN..• 

FaCO 	 0 

N HN..• 

F300"rc:tL)\-4'--  0 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) 8: 2.27 (2H, m), 2.85-2.89 (1H, m), 
a15-3.21 (1 Km), 3.78-3.97 (6H, m), 4.084.12 (1H, m), 
4.20 (3H,m), 4.35-4.38 (11-1, m), 4.57 (2H, s), 4.62 (11-1, 
m), 6.03 (1H, s), 6.87 (1H, d, 1=8.5 Hz), 7.01 (1H, d, 

J=8.2 Hz), 7.05 (1H, s), 7.12 	d, J=7.4 Hz). 

1H-NMR (CDCI3) a 2_24 (2H, m), 2.85-2.89 (1H, m), 
3.15-1321 (1H,m), 3.78-3.97 (6H, m), 4.09-4.12 (1H,m), 
4.21 (3H, m), 4.35-4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.03 (1H, s), 6.87 (1H, d, 1=8.3 Hz), 7.01 (1H, d, 
J=8.2 Hz), 7.05 (1H, s), 7.12 (1H, d, 1=8.0 Hz). 

1H-NMR (CDCI3) 8: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, .1 = 5.2, 16.6 Hz), 3.84-3.97 (4H, m), 4.08 
(1H, m), 4.20 (1H, m), 4.26 (2H, d, J = 2.5 Hz), 4.36 (1H, 
m), 4.66 (1H, m), 6.03 (11-I, s), 6.97 (1H, d, J = 8.3 Hz), 
7.02 (1H, d, J = 8.0 Hz), 7_18 (1H, m), 7_65 (1H, d, J = 
7.9 Hz), 7.70-7.76 (3H, m), 8.64 (1H, d, J = 4.3 Hz). 

1H-NMR (CDCI3) 6: 2.16-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J = 16.5, 5.3 Hz), 3.83-3.97 (4H, rn), 4.08 
(1H, m), 4.18 (1H, m), 4.26 (2H, s), 4.36 (1H, m), 4.66 
(1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 (1H, t, J = 
5.6 Hz), 7.64-7.76 (4H, m), 6.64 (11-1, d, J = 4.5 Hz). 

1H-NMR (CDCI3) 8: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J = 16.6, 5.0 Hz), 3.84-3.97 (4H, m), 4.07 
(1H, m), 4.20 (1H, m), 4.26 (2H, d, = 3.0 Hz), 4.36 (1H, 
m), 4.66 (1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 
(1H, m), 7.64-7.76 (4H, m), 8.64 (1H, d, J = 4.7 Hz) .  

1H-NMR (CDCI3) 6: 2.16-2.27 (2H, m), 2.98 (1H, dd, 
1=16.7, 4.6 Hz), 3.25 (1H, dd, .1=16.7, 5.2 Hz), 3.84-3.98 
(4H, m), 4.10 (1H, m), 4.18-4.31 (3H, m), 4.37 (11-1, rri), 
4.68 (1H, m), 6.04 (1H, s), 7.02 (2H, d, J=8.5 Hz), 7.31 
(1H, d, 1=2.2 Hz), 7.39 (1H, dd, J=8.5, 2.3 Hz), 7.73 (1H, 
dd, J=8.1, 0.7 Hz), 7.93 (1H, dd, J=6.1,2.3 Hz), 8.89 (1H, 
dd, 	0.7 Hz). 

129 
(isomer A) 

132 
ES1-MS m/z: 
514 [M+1-1]+ 

1H-NMR {CDCI3) 6 .  2.25-2.29(2H. m), 2.91 (1H, dd, 
1=4.8, 16.5 Hz), 3.17 (1H, dd, J=16.2, 5.1 Hz), 4.11-4.28 
(6H, m), 4.45 (1H, m), 4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, m). 

ESI-MS rn/z: 
423 [M+H]+ 

1H-NMR {CDCI3) 6: 2.18-2.31 (2H, m), 2.88-2.93 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.01-4.30 (6H, m), 
4.42-4.47 (1H, m), 4.62-4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, m). 

ESI-MS miz: 
423 [M+H]-1- 

1H-NMR {CDCI3) 6: 2.23-2.30 (2H, m), 2.91 (1H, dd, 
J=16.5, 4.5 Hz), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.08-4.31 
(6H, m), 4.41-4.47 (1H, m), 4.63 (1H, m), 6.06 (1H, s), 
6.91-6.94 (2H, rn), 7.39-7.43 (2H, m). 

ES1-MS m/z: 
423 [M+H]-1- 

F30 

ES1-MS mhz: 
524 [M+1-1]+ 

ESI-MS 
524 [M+H]i- 

ES1-MS miz: 
469 

ESI-MS rn/z: 
489 [M+H]+ 

ESI-MS rn/z: 
489 [IN+H]i- 

133 

134 
(isomer A) 

134 
(isomer B) 

CN 

Example 

FsC 

F3C 0 	 0 

NCI 
 HN" 

\•0  

MN, . • 

FA 0 	 0 

NrN HN..• 

F9C„0.„,,,r0  0 

129 

(isomer B) 

130 

131 
(isomer A) 

131 

(Isomer B) 

F5CO 

N 1-1N-• 

0 	0 

HN..• 

FaCO 	 0 

N HN..• 

F300"rc:tL)\-4'--  0 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) 8: 2.27 (2H, m), 2.85-2.89 (1H, m), 
a15-3.21 (1 Km), 3.78-3.97 (6H, m), 4.084.12 (1H, m), 
4.20 (3H,m), 4.35-4.38 (11-1, m), 4.57 (2H, s), 4.62 (11-1, 
m), 6.03 (1H, s), 6.87 (1H, d, 1=8.5 Hz), 7.01 (1H, d, 

J=8.2 Hz), 7.05 (1H, s), 7.12 	d, J=7.4 Hz). 

1H-NMR (CDCI3) a 2_24 (2H, m), 2.85-2.89 (1H, m), 
3.15-1321 (1H,m), 3.78-3.97 (6H, m), 4.09-4.12 (1H,m), 
4.21 (3H, m), 4.35-4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.03 (1H, s), 6.87 (1H, d, 1=8.3 Hz), 7.01 (1H, d, 
J=8.2 Hz), 7.05 (1H, s), 7.12 (1H, d, 1=8.0 Hz). 

1H-NMR (CDCI3) 8: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, .1 = 5.2, 16.6 Hz), 3.84-3.97 (4H, m), 4.08 
(1H, m), 4.20 (1H, m), 4.26 (2H, d, J = 2.5 Hz), 4.36 (1H, 
m), 4.66 (1H, m), 6.03 (11-I, s), 6.97 (1H, d, J = 8.3 Hz), 
7.02 (1H, d, J = 8.0 Hz), 7_18 (1H, m), 7_65 (1H, d, J = 
7.9 Hz), 7.70-7.76 (3H, m), 8.64 (1H, d, J = 4.3 Hz). 

1H-NMR (CDCI3) 6: 2.16-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J = 16.5, 5.3 Hz), 3.83-3.97 (4H, rn), 4.08 
(1H, m), 4.18 (1H, m), 4.26 (2H, s), 4.36 (1H, m), 4.66 
(1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 (1H, t, J = 
5.6 Hz), 7.64-7.76 (4H, m), 6.64 (11-1, d, J = 4.5 Hz). 

1H-NMR (CDCI3) 8: 2.18-2.25 (2H, m), 2.96 (1H, m), 
3.26 (1H, dd, J = 16.6, 5.0 Hz), 3.84-3.97 (4H, m), 4.07 
(1H, m), 4.20 (1H, m), 4.26 (2H, d, = 3.0 Hz), 4.36 (1H, 
m), 4.66 (1H, m), 6.03 (1H, s), 6.96-7.03 (2H, m), 7.18 
(1H, m), 7.64-7.76 (4H, m), 8.64 (1H, d, J = 4.7 Hz) .  

1H-NMR (CDCI3) 6: 2.16-2.27 (2H, m), 2.98 (1H, dd, 
1=16.7, 4.6 Hz), 3.25 (1H, dd, .1=16.7, 5.2 Hz), 3.84-3.98 
(4H, m), 4.10 (1H, m), 4.18-4.31 (3H, m), 4.37 (11-1, rri), 
4.68 (1H, m), 6.04 (1H, s), 7.02 (2H, d, J=8.5 Hz), 7.31 
(1H, d, 1=2.2 Hz), 7.39 (1H, dd, J=8.5, 2.3 Hz), 7.73 (1H, 
dd, J=8.1, 0.7 Hz), 7.93 (1H, dd, J=6.1,2.3 Hz), 8.89 (1H, 
dd, 	0.7 Hz). 

129 
(isomer A) 

132 
ES1-MS m/z: 
514 [M+1-1]+ 

1H-NMR {CDCI3) 6 .  2.25-2.29(2H. m), 2.91 (1H, dd, 
1=4.8, 16.5 Hz), 3.17 (1H, dd, J=16.2, 5.1 Hz), 4.11-4.28 
(6H, m), 4.45 (1H, m), 4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, m). 

ESI-MS rn/z: 
423 [M+H]+ 

1H-NMR {CDCI3) 6: 2.18-2.31 (2H, m), 2.88-2.93 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.01-4.30 (6H, m), 
4.42-4.47 (1H, m), 4.62-4.64 (1H, m), 6.06 (1H, s), 6.90-
6.94 (2H, m), 7.39-7.43 (2H, m). 

ESI-MS miz: 
423 [M+H]-1- 

1H-NMR {CDCI3) 6: 2.23-2.30 (2H, m), 2.91 (1H, dd, 
J=16.5, 4.5 Hz), 3.17 (1H, dd, J=16.7, 5.1 Hz), 4.08-4.31 
(6H, m), 4.41-4.47 (1H, m), 4.63 (1H, m), 6.06 (1H, s), 
6.91-6.94 (2H, rn), 7.39-7.43 (2H, m). 

ES1-MS m/z: 
423 [M+H]-1- 

F30 

ES1-MS mhz: 
524 [M+1-1]+ 

ESI-MS 
524 [M+H]i- 

ES1-MS miz: 
469 

ESI-MS rn/z: 
489 [M+H]+ 

ESI-MS rn/z: 
489 [IN+H]i- 

133 

134 
(isomer A) 

134 
(isomer B) 

CN 

Example 

FsC 

F3C 0 	 0 

NCI 
 HN" 

\•0  

MN, . • 

FA 0 	 0 

NrN HN..• 

F9C„0.„,,,r0  0 

 

224 

 

[0895] 

[Table 18] 



F3C0 	

-N HN.. 

HN,  

F3C0.. 0 

Fse.0 	
0  

NN HN.. 

0 

N HN, •• 
ti 

0 	0 

N—N 	1,1,r  

F35 

0 

0 

FyC  

F35 

Fy0 0  0 

x Hry N-N,  

Example Structural formula 	 NMR 	 MS 

136 
(isomer A) 

135 

1H-NMR (CDCI3) a • 2.23-2.28 (2H, m), 2.84-329 (4H, 
m), 4.10-4.25 (6H, m), 4.42-4.45 (1H, m), 4.62 (1H, m), 
5.73-6.05 (2H, m), 6.84 (1H, m), 6.94 (1H, a), 7.00-7.02 
(2H, m) 

1H-NMR (CDC13) 6: 2.28-2.30 (2H, m), 2.81-3.20 (4H, 
m), 4.09-4.26 (6H, m), 4.42-4.49 (1H, m), 4.61-4.63 (1H, 
m), 5.88 (1 H, m), 6.05 (1H, s), 6.84 (1H, m), 6.94 (1H, s), 
7.01 (2H, m). 

ESI-MS miz: 
462 [M4-H]4- 

ES1-MS miz: 
462 [m+Hkp 

1H-NMR (CDCI3) 5: 2.22-2.29 (2H, m), 2.84-3.20 (4H, 
m), 4.07-4.27 (6H, m), 4.41-4.45 (1H, m), 4.61-4.63 (1H, 
m), 5.87 (1H, rn), 6.05 (11-1, s), 6.85 OH, m), 6.94 (1H, s), 
7.01 (2H, m), 

1H-NMR (CDCI3) 5: 2.18-2.25 (2H, m), 2.66 (1H, dd, J = 
16.9, 3.7 Hz), 3.04 (2H, dt, J =17.4,4.4 Hz), 3.17 (11-1. 
dd, J = 16.8, 5.3 Hz), 4.05-4.24 (6H, m), 4.41 	m), 
4.61 (1H, m), 5.73-6.04 (2H, m), 6.30 (1H, t, J=73.5 Hz), 
6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 (2H, m). 

136 

(Isomer B) 

137 

ESI-MS miz: 
462 RA +Hp- 

ESI-MS miz: 
444 

[M+H)i- 

1H-NMR (CDCI3) 6: 2.16-2.29 (2H, m), 2.88 (1H, dd, J = 
16.8, 4,1 Hz), 3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, 
dd, J = 16.7, 5.5 Hz), 4.05-4.25 (6H, m), 4.41 (1H, m), 
4.62 (1H, m), 5.88 (1H, tt, J = 56.7, 4.5 Hz), 6.04 (1H, s), 
5.30 (1H, t, J = 73.4 Hz), 5.84 (1H, d, J = 8.3 Hz), 6.94 
(1H, s), 7.00-7.02 (2H, m). 

1H-NMR (CDC13) 6: 2.17-2.28 (2H, m), 2.86 (1H, m), 
3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, dd, J = 16.8, 5.5 
Hz), 4.05-4.26 (6H, m), 4.40 (1H, m), 4.62 (1H, m), 5.88 
(1H, tt, 	561, 4.5 Hz), 6.04 (1H, a), 6.30 (1H, t, J 
73.4 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(2H, m). 

ESI-MS mix: 
444 1M+Fip• 

ESI-MS miz: 
444 [M+11-1- 

138 
(isomer A) 

138 

somer B) 

139 

140 
(Isomer A) 

140 
(isomer B) 

1H-NMR (CDCI3) 6: 2.16-2.26 (2H, m), 2.87 (1H, dd, J = 
16.8, 3.9 Hz), 3.16 (1H, dd, J= 16.7, 5.3 Hz), 3.82 (2H, q, 
J = 8.8 Hz), 4.05-4 14 (3H, m), 4.20-4.23 	m), 4.41 
(1H, m), 4.57-4.63 (3H, m), 6.04 (1H, s), 6.30 (1H, t, J = 
73.4 Hz), 6.87 (1H, d, J= 8.3 Hz), 7.00-7.05 (2H, m), 
7.12 (1H, d, J = 8.0 Hz). 

1H-NMR (CDCI3) 6: 2.16-2.23 (2H, m), 2.87 (11-1, dd, J = 
16.8, 4.0 Hz), 3.18 (1H, dd. .1 = 16.7, 5.2 Hz), 3.82 (2H, q, 
J = 8.7 Hz), 4.05-4.14 (3H, m), 4.19-4.24 (3H, m), 4.41 
(1H, s), 4.57 {2H, a), 4.63 (1H, m), 6.04 (1H, s), 6.30 (1H, 
t, J = 73.4 Hz), 6.87 (1H, d, J = 8.3 Hz), 7.01 (1H, d, J = 
8.3 Hz), 7.05 (1H, s), 7.12 (1H, dd, = 8.3, 2.0 Hz). 

1H-NMR (CDC13) 6: 2./8-2.27 (2H, m), 2,87 (1H, m), 
3.18 (1 H, dd, J = 16.9, 5.5 Hz), 3.82 (2H, q, J = 8.7 Hz), 
4.05-4.14 (3H, m), 4.20-4.24 (3H, m), 4.40 (1H, m), 4.57 
(2H, s), 4.62 (1 H, m), 6.05 (1H, s), 6.30 (1H, t, J = 73.4 
Hz), 6.88 (1H, d, J = 8.2 Hz), 7.01 (1H, d, J = 8.1 Hz), 
7.05 (1H, a), 7.12 (1H, d, J = 8.1 Hz). 

ESI-MS mix: 
492 [M4H]+ 

ES1-MS miz: 
492 [M-i-H1+ 

ESI-MS miz: 
492 [M+Hfr 

Fac0 

• 

0 

-N 	114 	• • 
0  

F 0 	 0 

N  N\  HN' • 

0 

N"N H,  "Th(N
0  

F35 

F 3 ,C)  

0 

0 

	

--
\ 	N 

• 0 •

N 	H
r  

-•••c) 

F3C 

0')  

Example Structural formula 	 NMR 	 MS 

136 
(isomer A) 

135 

1H-NMR (CDCI3) a : 2.23-2.28 (2H, rn), 2.84-329 (4H, 
m), 4.10-4.25 (6H, m), 4.42-4.45 (1H, m), 4.62 (1H, m), 
5.73-6.05 (211, m), 6.84 (1H, rn), 6.94 (1H, s), 7.00-7.02 
(2H, m) 

1H-NMR (CDC.13) 6:2.25-2.30(2H, m), 2.81-3.20 (4H, 
m), 4.09-4.26 (6H, m), 4.42-4.49 (1H, m), 4.61-4.63 (1H, 
m), 5.88 (1 H, m), 6.05 (1H, s), 6.84 (1H, m), 6.94 (1H, s), 
7.01 (2H, m). 

ESI-MS miz: 
462 IM4-HI+ 

ESI-MS mix: 
462 [M+H]* 

1H-NMR (CDCI3) 5: 2.22-2.29 (2H, m), 2.84-3.20 (4H, 
m), 4.07-4.27 (6H, m), 4.41-4.45 (1H, m), 4.61-4.63(111, 
rn), 5.87 (1H, m), 6.05 (1H, s), 6.85 (1H, rri), 6.94 (11-1, s), 
7.01 (2H, m). 

1H-NMR (CDC13) 6: 2.18-2.25 (2H, m), 2.86 (1H, dd, J 
16.9, 3.7 Hz), 3.04 (2H, dt, J = 17 .4 , 4 .4 Hz), 3.17 (1 H, 
dd, J = 16.8. 5.3 Hz), 4.05-4.24 (6H, m), 4.41 (1H, m), 
4.61 (1H, m), 5.73-6.04 (2H, m), 6.30 (1H, t, J = 73.5 Hz), 
6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 (2H, m). 

1H-NMR (CDCI3) 5: 2.16-2.29 (2H, m), 2.86 (111, dd, J = 
16.8,4.1 Hz), 3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17(1H, 
dd, J = 16.7, 5.5 Hz), 4.05-4.25 (6H, m), 4.41 (1H, m), 
4.62 (1H, m), 5.88 (1H, tt, J = 56.7, 4_5 Hz), 6.04 (1H, s), 
6.30 (1H, t, J = 73.4 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.94 
(1H, s), 7.00-7.02 (2H, m). 

1H-NMR (CDC13) 6: 2.17-2.28 (2H, m), 2.88 (1H, m), 
3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, dd, J = 16.8, 5.5 
Hz), 4.05-4.26 (6H, In), 4.40 (1H, rn), 4.62 (1H, m), 5.88 
(1H, tt, J = 561,4.5 Hz), 6.04 (1H, s), 6.30 (1H, t, J = 
73.4 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(21-1, m). 

138 
(isomer B) 

137 

138 
(isomer A) 

138 
somer B) 

ESI-MS miz: 
462 (Mi-H]E 

ESI-MS 
444 

ESI-MS 
444 [M+Fi]+ 

ESI-MS 
444 [M+H]-1- 

139 

1H-NMR (CDCI3) 5: 2.16-2.26 (2H, rn), 2.87 (1H, dd, J = 
16.8, 3.9 Hz), 3.18 (1H, dd, J = 16.7, 5.3 Hz), 3.82 (2H, q, 
J = 8.8 Hz), 4.05-4 14 (3H, m), 4.20-4.23 (3H, m), 4.41 
(1H, m), 4.57-4.63 (3H, m), 6.04 (1H, s), 6.30 (1H, t, J = 
73.4 Hz), 6.67 (1H, d, J = 8.3 Hz), 7.00-7.05 (2H, m), 
7.12 (1H, d, J = 8.0 Hz). 

1H-NMR (CDC13) 6: 2.16-2.28 (2H, rn), 2.87 (111, dd, J = 
16.8,4.0 Hz), 3.18 (1H, dd, = 16.7, 5.2 Hz), 3.82 (2H, q, 
J = 8.7 Hz), 4.05-4.14 (3H, m), 4.19-4.24 (311, m), 4.41 
(1H, s), 4.57 (2H, s), 4.63 (1H, In), 6.04 (111, s), 6.30 (1H, 
t, J = 73.4 Hz), 6.87 (1H, d, J = 8.3 Hz), 7.01 (1H, d, J = 
8.3 Hz), 7.05 (1H, s), 7.12 (11-1, dd, J = 8.3, 2.0 Hz). 

ES1-MS 
492 [M4.1-1]4 

ESI-MS mix: 
492 IMI-1-11-1- 140 

(isomer A) 

140 
(isomer B) 

11-1-NMR (CDCI3) 6: 2./8-2.27 (2H, m), 2.87 (1H, rn), 
3.18 (1H, dd, J = 16.9, 5.5 Hz), 3.82 (2H, q, J = 8.7 Hz), 
4.05-4.14 (3H, m).4.20-4.24 (3H, m), 4.40 (1H, m), 4.57 
(2H, s), 4.62 (1H, m), 6.05 (1H, s), 6.30 (1H, t, J = 73.4 
Hz), 6.88 (1H, d, J = 8.2 Hz), 7.01 (1H, d, J = 8.1 Hz), 
7.05 (1H, s), 7.12 (1H, d, J = 8.1 Hz). 

ESI-MS miz: 
492 [M+H]-1- 

Fac0 

• 

0 

-N 	114 	• • 
0  

F 0 	 0 

N  N\  HN' • 

0 

N"N H,  "Th(N
0  

F35 

F 3 ,C)  

0 

0 
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N 	H
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Example Structural formula 	 NMR 	 MS 

136 
(isomer A) 

135 

1H-NMR (CDCI3) a : 2.23-2.28 (2H, rn), 2.84-329 (4H, 
m), 4.10-4.25 (6H, m), 4.42-4.45 (1H, m), 4.62 (1H, m), 
5.73-6.05 (211, m), 6.84 (1H, rn), 6.94 (1H, s), 7.00-7.02 
(2H, m) 

1H-NMR (CDC.13) 6:2.25-2.30(2H, m), 2.81-3.20 (4H, 
m), 4.09-4.26 (6H, m), 4.42-4.49 (1H, m), 4.61-4.63 (1H, 
m), 5.88 (1 H, m), 6.05 (1H, s), 6.84 (1H, m), 6.94 (1H, s), 
7.01 (2H, m). 

ESI-MS miz: 
462 IM4-HI+ 

ESI-MS mix: 
462 [M+H]* 

1H-NMR (CDCI3) 5: 2.22-2.29 (2H, m), 2.84-3.20 (4H, 
m), 4.07-4.27 (6H, m), 4.41-4.45 (1H, m), 4.61-4.63(111, 
rn), 5.87 (1H, m), 6.05 (1H, s), 6.85 (1H, rri), 6.94 (11-1, s), 
7.01 (2H, m). 

1H-NMR (CDC13) 6: 2.18-2.25 (2H, m), 2.86 (1H, dd, J 
16.9, 3.7 Hz), 3.04 (2H, dt, J = 17 .4 , 4 .4 Hz), 3.17 (1 H, 
dd, J = 16.8. 5.3 Hz), 4.05-4.24 (6H, m), 4.41 (1H, m), 
4.61 (1H, m), 5.73-6.04 (2H, m), 6.30 (1H, t, J = 73.5 Hz), 
6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 (2H, m). 

1H-NMR (CDCI3) 5: 2.16-2.29 (2H, m), 2.86 (111, dd, J = 
16.8,4.1 Hz), 3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17(1H, 
dd, J = 16.7, 5.5 Hz), 4.05-4.25 (6H, m), 4.41 (1H, m), 
4.62 (1H, m), 5.88 (1H, tt, J = 56.7, 4_5 Hz), 6.04 (1H, s), 
6.30 (1H, t, J = 73.4 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.94 
(1H, s), 7.00-7.02 (2H, m). 

1H-NMR (CDC13) 6: 2.17-2.28 (2H, m), 2.88 (1H, m), 
3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, dd, J = 16.8, 5.5 
Hz), 4.05-4.26 (6H, In), 4.40 (1H, rn), 4.62 (1H, m), 5.88 
(1H, tt, J = 561,4.5 Hz), 6.04 (1H, s), 6.30 (1H, t, J = 
73.4 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(21-1, m). 

138 
(isomer B) 

137 

138 
(isomer A) 

138 
somer B) 

ESI-MS miz: 
462 (Mi-H]E 

ESI-MS 
444 

ESI-MS 
444 [M+Fi]+ 

ESI-MS 
444 [M+H]-1- 

139 

1H-NMR (CDCI3) 5: 2.16-2.26 (2H, rn), 2.87 (1H, dd, J = 
16.8, 3.9 Hz), 3.18 (1H, dd, J = 16.7, 5.3 Hz), 3.82 (2H, q, 
J = 8.8 Hz), 4.05-4 14 (3H, m), 4.20-4.23 (3H, m), 4.41 
(1H, m), 4.57-4.63 (3H, m), 6.04 (1H, s), 6.30 (1H, t, J = 
73.4 Hz), 6.67 (1H, d, J = 8.3 Hz), 7.00-7.05 (2H, m), 
7.12 (1H, d, J = 8.0 Hz). 

1H-NMR (CDC13) 6: 2.16-2.28 (2H, rn), 2.87 (111, dd, J = 
16.8,4.0 Hz), 3.18 (1H, dd, = 16.7, 5.2 Hz), 3.82 (2H, q, 
J = 8.7 Hz), 4.05-4.14 (3H, m), 4.19-4.24 (311, m), 4.41 
(1H, s), 4.57 (2H, s), 4.63 (1H, In), 6.04 (111, s), 6.30 (1H, 
t, J = 73.4 Hz), 6.87 (1H, d, J = 8.3 Hz), 7.01 (1H, d, J = 
8.3 Hz), 7.05 (1H, s), 7.12 (11-1, dd, J = 8.3, 2.0 Hz). 

ES1-MS 
492 [M4.1-1]4 

ESI-MS mix: 
492 IMI-1-11-1- 140 

(isomer A) 

140 
(isomer B) 

11-1-NMR (CDCI3) 6: 2./8-2.27 (2H, m), 2.87 (1H, rn), 
3.18 (1H, dd, J = 16.9, 5.5 Hz), 3.82 (2H, q, J = 8.7 Hz), 
4.05-4.14 (3H, m).4.20-4.24 (3H, m), 4.40 (1H, m), 4.57 
(2H, s), 4.62 (1H, m), 6.05 (1H, s), 6.30 (1H, t, J = 73.4 
Hz), 6.88 (1H, d, J = 8.2 Hz), 7.01 (1H, d, J = 8.1 Hz), 
7.05 (1H, s), 7.12 (1H, d, J = 8.1 Hz). 

ESI-MS miz: 
492 [M+H]-1- 
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CN 

143 
ESI-MS miz: 
437 (WM+ .N HN  

Fu!CO 	0 	0 

1H-NMR (CDC13) 8: 2.03-2.25 (4H, m), 2.91 (1H, m), 
3.17 (111, rn), 4.07-4.31 (6H, m), 4.38 (1H, rn), 4.63 (1H, 
m), 6.01 (1H, m), 6.91-6.94 (2H, m), 7.38 (1H, m), 7.42 
(1H, m). 

144 
(isomer A) 

ESI-MS mit: 
437 (Mi-H14 HN,  

F3C0 	• 0 	0 

1H-NMR (CDC13) 8 2.07-2.24 (4H, rn), 2.91 (1H, m), 
3.17 (1H, dd, J=16.6, 5.2 Hz), 4.07-4.31 (6H, m), 4.38 
(1H, m), 4.63 (1H, m), 6.01 (1H, a), 6.91-6.94 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

144 

(isomer B) 
NL  -N HN, • -  

1 	

Fsee-"-"•'0I  

145 
,N 	HN,  •• 

F 0 	0 	0 

146 
(isomer A) 	 N HN 

b 

146 
(isomer B) 

Example Structural formula 

N-N 

0 

141 

142 
(isomer A) 

N-N 	N,. 

0 

142 

(isomer B) 

NMR 

1H-NMR (CDC13) 8: 2.17-2.24 (2H, m), 2.82-2.88 (31-1, 
m), 3.18 (1H, dd, J = 16.7, 5.3 Hz), 4.00-4.24 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.97-7.33 (2H, m). 

1H-NMR (CDC13) 8: 2.16-2.26 (2H, m), 2.82-2.88 (3H, 
in), 3.16 (1H, dd, J = 16.7, 5.1 Hz), 4.00-4,23 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1Ff, 
d, J = 8.2 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

1H-NMR (CDCW 8: 2.17-2.27 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (11-1, dd, J = 16.6, 5.3 Hz), 4.00-4.25 (8H, m), 
4.40 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

MS 

ESI-MS miz: 
474 1M+HIF 

ESI-MS 
474 [M+H]+ 

1H-NMR (CDC13) 8. 2.09-2.24 (4H, m), 2.90 (1 H, dd, 
J=16.9, 5.0 Hz), 3.17 (1H, dd, J=5.2, 16.7 Hz), 4.06-4.31 
(6H, m), 4.37 (1H, m), 4.63 (1H, s), 6.02 (1H, a), 6.90-
6.94 (2H, m), 7.39 (1H, a), 7.42 (1H, d, J=8.6 Hz). 

1H-NMR (CDC13) 3 : 2.04-2.18 (3H, m), 2.23 (11-1, 
2.91 (1H, m), 3.17 (1H, m), 4.02-4.19 (4H, m), 4.23-4.31 
(2H, m), 4.38 (1H, m), 4.63 (1H, m), 6.01 (1H, m), 6.22 
(1H, m), 6.91-6.94 (2H, m), 7.38 (1H, m), 7.42 (1H, m). 

1H-NMR (CDC13) d : 1.99-2.16 (311, m), 2.23 (1H, m), 
2.91 (1H, dd, J=16.7, 4.8 Hz), 3.17 (1Fr, dd, J=5.2, 16.8 
Hz), 4.02-4.20 (4H, m), 4.23-4.32 (2H, rn), 4.38 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.91- 
6.94 (2H, m), 7.38 (1H, s), 7.42 	dd, J=8.5, 2.0 Hz). 

ESI-MS rofx: 
419 [M+1-1]+ 

1H-NMR (CDC13) 8 : 2.01-2.17 (3H, m), 2.23 (1H, in), 
2.91 (1H, m), 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-4.13 
(3H, m), 4.18 (1H, m), 4.23-4.31 (2H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, 1, J=74.4 Hz), 6.90-
6.93 (2H, m), 7.39 (1H, s), 7.42 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS miz 
419 [M+Fl]+ 

E51-MS mlr 
474 [M+H]+ 

CN 

ESI-MS rniz: 
437 [MsH]s 

ESI-MS m/z: 
419 (WM+ 

CN 

141 

142 
(isomer A) 

142 

(isomer B) 

143 

FaC0 	0 	0 

N 

N.N 	HN, • • 

Fsco 	• 0 	0 

146 
(isomer A) 

	

N 	HW • 

IF 	• cy -/ 	‘30 

Example Structural formula 	 NMR MS 

1H-NMR (CDCI3) a : 2.17-2.24 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.7, 5.3 Hz), 4.00-4.24 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6A8 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.97-7.33 (2H, rn). 

1H-NMR (CDCI3) 8: 2.16-2.26 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.7, 5.1 Hz), 4.00-4.23 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.2 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

1H-NMR (CDCI3) a: 2.17-2.27 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.6, 5.3 Hz), 4.00-4.25 (EH, m), 
4.40 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

1H-NMR (CDCI3} 8: 2.03-2.25 (4H, m), 2.91 (1H, m), 
3.17 (111, rri), 4.07-4.31 (6H, m), 4.38 (1H, rn), 4.63 (1H, 
m), 6.01 (1H, m), 6.91-6.94 (2H, m), 7.38 (1H, m), 7.42 
(1H, m). 

ESI-MS miz: 
437 [M-1.1-1]+ 

ESI-MS mir 
474 [M+H]+ 

ESI-MS miz: 
474 [M+1-1]4 

ESI-MS mix: 
474 1M+HI• 

1H-NMR (CDCI3) 8 2.07-2.24 (41-1, m), 2.91 (1H, M), 
3./7 (1H, dd, J=16.6, 5.2 Hz), 4.07-4.31 (6H, m), 4.38 
(1H, m), 4.63 (1H, m), 6.01 (1H, s), 6.91-6.94 (2H, m), 
7.38 (1 H, s), 7.42 (1 H, d, J=8.7 Hz). 

1H-NMR (CDCI3} a. 2.09-2.24 (4H, rn), 2.90 (1 H, dd, 
J=16.9, 5.0 Hz), 3.17 (1H, dd, J=5.2, 16.7 Hz), 4.06-4.31 
(6H, m), 4.37 (1H, m), 4.63 (1 H, s), 6.02 (1H, s), 6.90-
6.94 (2H, m), 7.39 (1H, s), 7.42 (1H, d, J=8.6 Hz). 

1H-NMR (CDCI3) 3 : 2.04-2.18 (31-1, m), 2.23 (1H, m), 
2.91 (1H, m), 3.17 (1H, m), 4.02-4.19 (4H. m), 4.23-4.31 
(2H, m), 4.36 (1H, m), 4.63 (1H, m). 6.01 (1H. m). 6.22 
(1H, m), 6.91-6.94 (2H, m), 7.38(1H, RI), 7.42 (1H, m). 

ESI-MS m/z 
437 [M+11]-1. 

ESI-MS rrdz: 
437 (MsHls 

ESI-MS rafz: 
419 [M+H]+ 

144 
(isomer A) 

144 

(isomer EI) 

145 
F HN,  • • 

F 

i:N 	0  

1H-NMR (CDCI3) 8: 1.99-2.16 (3H, m), 2.23 (1H, m), 
2.91 (1H, dd, J=16.7, 4.8 Hz), 3.17 (1H, dd, J=5.2, 16.8 
Hz), 4.02-4.20 (4H, m), 4.23-4.32 (2H, m), 4.38 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.91-
6.94 (2H, m), 7.38 (111, s), 7.42 (1H, dd, J=8.5, 2.0 Hz). 

146 
(isomer B) 

N 

F 

1H-NMR (CDCI3) 8 : 2.01-2.17 	m), 2.23 (1H, rn), 
2.91 (1H, m), 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-4.13 
(3H, m), 4.18 (1H, m), 4.23-4.31 (2H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.90-
6.93 (2H, m), 7.39 (1H, s), 7.42 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS rniz: 
419 [M+Hj+ 

ESI-MS miz: 
419 [m+H]+ 

141 

142 
(isomer A) 

142 

(isomer B) 

143 

FaC0 	0 	0 

N 

N.N 	HN, • • 

Fsco 	• 0 	0 

146 
(isomer A) 

	

N 	HW • 

IF 	• cy -/ 	‘30 

Example Structural formula 	 NMR MS 

1H-NMR (CDCI3) a : 2.17-2.24 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.7, 5.3 Hz), 4.00-4.24 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6A8 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.97-7.33 (2H, rn). 

1H-NMR (CDCI3) 8: 2.16-2.26 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.7, 5.1 Hz), 4.00-4.23 (8H, m), 
4.41 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.2 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

1H-NMR (CDCI3) a: 2.17-2.27 (2H, m), 2.82-2.88 (3H, 
m), 3.16 (1H, dd, J = 16.6, 5.3 Hz), 4.00-4.25 (EH, m), 
4.40 (1H, m), 4.61 (1H, m), 6.00-6.48 (3H, m), 6.82 (1H, 
d, J = 8.3 Hz), 6.91 (1H, s), 6.98-7.03 (2H, m). 

1H-NMR (CDCI3} 8: 2.03-2.25 (4H, m), 2.91 (1H, m), 
3.17 (111, rri), 4.07-4.31 (6H, m), 4.38 (1H, rn), 4.63 (1H, 
m), 6.01 (1H, m), 6.91-6.94 (2H, m), 7.38 (1H, m), 7.42 
(1H, m). 

ESI-MS miz: 
437 [M-1.1-1]+ 

ESI-MS mir 
474 [M+H]+ 

ESI-MS miz: 
474 [M+1-1]4 

ESI-MS mix: 
474 1M+HI• 

1H-NMR (CDCI3) 8 2.07-2.24 (41-1, m), 2.91 (1H, M), 
3./7 (1H, dd, J=16.6, 5.2 Hz), 4.07-4.31 (6H, m), 4.38 
(1H, m), 4.63 (1H, m), 6.01 (1H, s), 6.91-6.94 (2H, m), 
7.38 (1 H, s), 7.42 (1 H, d, J=8.7 Hz). 

1H-NMR (CDCI3} a. 2.09-2.24 (4H, rn), 2.90 (1 H, dd, 
J=16.9, 5.0 Hz), 3.17 (1H, dd, J=5.2, 16.7 Hz), 4.06-4.31 
(6H, m), 4.37 (1H, m), 4.63 (1 H, s), 6.02 (1H, s), 6.90-
6.94 (2H, m), 7.39 (1H, s), 7.42 (1H, d, J=8.6 Hz). 

1H-NMR (CDCI3) 3 : 2.04-2.18 (31-1, m), 2.23 (1H, m), 
2.91 (1H, m), 3.17 (1H, m), 4.02-4.19 (4H. m), 4.23-4.31 
(2H, m), 4.36 (1H, m), 4.63 (1H, m). 6.01 (1H. m). 6.22 
(1H, m), 6.91-6.94 (2H, m), 7.38(1H, RI), 7.42 (1H, m). 

ESI-MS m/z 
437 [M+11]-1. 

ESI-MS rrdz: 
437 (MsHls 

ESI-MS rafz: 
419 [M+H]+ 

144 
(isomer A) 

144 

(isomer EI) 

145 
F HN,  • • 

F 

i:N 	0  

1H-NMR (CDCI3) 8: 1.99-2.16 (3H, m), 2.23 (1H, m), 
2.91 (1H, dd, J=16.7, 4.8 Hz), 3.17 (1H, dd, J=5.2, 16.8 
Hz), 4.02-4.20 (4H, m), 4.23-4.32 (2H, m), 4.38 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.91-
6.94 (2H, m), 7.38 (111, s), 7.42 (1H, dd, J=8.5, 2.0 Hz). 

146 
(isomer B) 

N 

F 

1H-NMR (CDCI3) 8 : 2.01-2.17 	m), 2.23 (1H, rn), 
2.91 (1H, m), 3.17 (1H, dd, J=16.8, 5.1 Hz), 4.02-4.13 
(3H, m), 4.18 (1H, m), 4.23-4.31 (2H, m), 4.37 (1H, m), 
4.63 (1H, m), 6.01 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.90-
6.93 (2H, m), 7.39 (1H, s), 7.42 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS rniz: 
419 [M+Hj+ 

ESI-MS miz: 
419 [m+H]+ 
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N HN,  

149 

150 
(isomer A) 

150 

(isomer 6) 

151 

152 
(isomer 6) N HN- 

FaC N 
0 	0 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) 6: 100-2.16 (3H, m), 2.22 (1H, m), 
2.86 (1 H, m), 2.99-3.09 (2H, m), 3.16 (1H, m), 4.02-4.21 
(6H, m), 4.37 (11-1, m), 4.61 (OH, m), 5.72-6.40 (3H, m), 
6.84 (1H, m), 6.94 (1H, m), 7.00-7.02 (2H, m). 

147 
ESI-MS m/z: 
458 [M+H]i- 

1 H-NMR (CDCI3) 3 : 2.00-2.15 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, J=26.2, 4.4 Hz), 3.16 (1H, dd, 
1=16.8, 5.4 Hz), 4.02-4.22 (6H, m), 4.37 (1H, rri), 4.61 
(1H, m), 5.72-6.40 (3H, m), 6.84 (1H, d, J=8.3 Hz), 6.94 
(1H, s), 7.01 {2H, m) 

148 
(isomer A) 

F 0 

ESI-MS miz: 
458 [M+1-1]+ 

1H-NMR (CDCI3) 6: 2.00-2.16 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, 1=26.2, 4.2 Hz), 3.17 (1H, m), 
4.03-4.21 (6H, m), 4.36 (1H, m), 4.62 (1H, m), 5.73-6.40 
(3H, m), 6.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(2H, m). 

148 

(isomer B) 
ESI-MS 
458 [M+H]+ 

1H-NMR (CDCI3) 6: 2.02-2.24 (4H, m), 2.87 (1H, m), 
3.18 (1H, m), 3.79-3.85 (2H, m), 4.02-4.22 (6H, m), 4.37 

m), 4.57-4.63 (3H, m), 6.00 (1H, m), 6.22 (1H, m), 
6.87 (1H, m), 7.00 (1H, my, 7.05 (1H, m), 7.12 (1H, m). 

1H-NMR (CDC13) 6: 2.00-2.30 (4H, m), 2.87 (1H, m), 
3.18 (1H, dd, 1=16.6, 5.1 Hz), 3.82 (2H, q, J=8.7 Hz), 
4.02-4.23 (6H, m), 4.38 (1H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.00 (1H, s), 6.22 (1H, t, J=74.4 Hz), 6.87 (1H, d, 
14.3 Hz), 7.00 (1H, d, 1=7.8 Hz), 7.05 (1H, s), 7.12 (1H, 
d, J=7.8 Hz). 

1H-NMR (CDC13) 8: 2.00-2.25 (4H, m), 2.87 (1H, dd, 
J=17.1, 4.3 Hz), 3.18 (1H, dd, 1=16.8, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.02-4.23 (6H, rn), 4.37 (1H, m), 4.57 (2H, 
a), 4.62 (1H, m), 6.00 (1H, a), 6.22 (1H, t, J=74.4 Hz), 
6.67 (1H, d, J=8.3 Hz), 7.01 (1H, d, 1=7.6 Hz), 7.05 (11-1, 
s), 7.12 (1H, dd, J=8.3, 2.0 Hz). 

1H-NMR (CDCI3) 3:2.14-2.27 (2H, m), 2.84 (1H, dd, 
J=16.5, 4.0 Hz), 3.05-3.26 (5H, m), 4.04-4.22 (5H, m), 
4.28 (1H, m), 4.61 (1H, m), 6.00 (1H, s), 6.81 (1H, d, 
14.7 Hz), 6.98-7.09 (3H, m). 

ESI-MS m/z: 
506 [M+H]i- 

ESI-MS m/z: 
506 [M+H]+ 

ESI-MS m/z: 
445 [M+H]-1- 

1H-NMR (CDCI3) 8: 2.152.23 (2H, m), 2.84 (1H, dd, 
1=17.0, 4.3 Hz), 3.03-3.08 (2H, m), 3.15 (1H, dd, J=16.9, 
5.4 Hz), 3.26 (2H, q,1=9.3 Hz), 4.09 (1H, m), 4.16-4.22 
(3H, m), 4.28 (1H, m), 4.60 (1H, m), 6.01 (1H, s), 6.81 
(1H, d, J=8.7 Hz), 6.99 (11-1, d, 1=7.2 Hz), 7.04 (1H, s), 
7.08 (1H, dd, J=8.7, 2.3 Hz), 

1H-NMR (CDC13) 8: 2.14-2.27 (2H, m), 2.85 (1H, m), 
3.03-3.08 (2H, m), 3.15 (1H, rn), 3.26 (2H, q, J=9.3 Hz), 
4.08 (1H, m), 4.18-4.22 (3H, m), 4.29 (1H, m), 4.61 (1H, 
m), 6.01 (1H, s), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, 
..1=7.8 Hz), 7.04 (11-1, s), 7.0B (1H, dd, J=8.6, 2.4 Hz). 

152 
(isomer A) 	

N-N NH, . 
ESI-MS rniz: 
445 [M+H+ 

ESI-MS rriz: 
445 [M+1-{)+ 

F 0 

HN,,  - (rt..  

0 

ESI-MS m/z: 
506 [M+1-r]+ 

Example 

F 0 	

0 

 

FaC 

FaC 	 0 

0 

0 

F 0 

_N 
0  

F 

FaC 

0)  

r'- 

	

0 	
N 
c)  

N 
( 

	

FA 	 1"11- 0 
0 

FaC\  

0/  

CI 

FIN-• 
FaCJI„..00  

152 
(isomer B) NH- 

FaC N 0 	0 

Example Structural formula NMR 	 MS 

147 

1H-NMR (CDCI3) 6: 2.00-2.16 (3H, m), 2.22 (1H, rn), 
2.86 (1 H, m), 2.99-3.09 (2H, m), 3.16 (1H, m), 4.02-4.21 
(6H. m), 4.37 (1H. m), 4.61 (OH, m), 5.72-6.40 (3H, m), 
6.84 (1H, m}, 6.94 (1H, m), 7_00-7.02 (2H, m). 

ESI-MS 
458[M+H]+ 

1H-NNIR (CDCI3) 6: 2.00-2.15 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, J=26.2, 4.4 Hz), 3.16 (1H, dd, 
J=16.8, 5.4 Hz), 4.02-4.22 (6H, m), 4.37 (1H, m), 4.61 
(1H. en), 5.72-6.40 (3H, m), 6.84(1H, d, J=8.3 Hz). 6.94 
(1H, s), 7.01 (2H, m). 

ESI-MS rniz: 
458 [M+11]+ 

F 0 

1H-NMR (CDCI3] 6: 2.00-2.16 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, J=26.2, 4.2 Hz), 3.17 (1H, m), 
4.03-421 (6H, m), 4.36 (1H, m), 4.62 (1H, m), 5.73-640 
(3H, m), 6.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(2H, m). 

1H-NMR (CDCI3] 6: 2.02-2.24 (4H, m), 2.87 (1H, m), 
3.16 (1H, m), 3.79-3.85 (2H, rn), 4.02-4.22 (6H, m), 4.37 
(1H, rn), 4.57-4.63 (3H, m), 6.00 (1H, rn), 6.22 (1H, m), 
6.87 (1H, rn), 7.00 (1H, m}, 7.05 (1H, m), 7.12 (1H. rn). 

148 
(isomer A) 

148 
(isomer 13) 

149 

ESI-MS mtz: 
458 [M+H]+ 

ESI-MS mlz: 
506 [M+H]+ 

1H-NMR (CDCI3) 6: 2.00-2.30 (4H, m), 2.87 (1H, m), 
3.18 (1H. dd. J=16.6, 5.1 Hz), 3.82 (2H. q, J=B.7 Hz), 
4.02-423 (6H, m), 4.38 (1H, m), 4.57 (2H, s). 4.63 OH 
m), 6.00 (1H, s), 6.22 (1H, 1, .1=74.4 Hz), 6.87 (1H, d, 
J=8.3 Hz), 7.00 (1H, d, J=7.8 Hz), 7.05 (1H, s), 7.12 (1H, 
d. J=7.8 Hz). 

1H-NMR (CDCI3) 6: 2.00-2.25 (4H, m), 2.87 (1H, dd, 
J=17.1.4.3 Hz), 3.18 (1H, dd. J=16.8, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.02-4.23 (6H, rn), 4.37 (1H, m), 4.57 (2H, 
s), 4.62 (11-I, m), 6.00 (1H, s), 6.22 (1H, t, J=74.4 Hz), 
6.87 (1H, d, J=8.3 Hz), 7.01 (1H. d, J=7.6 Hz), 7.05 (1H, 
a). 7.12 (1H. dd, J=8.3, 2.0 Hz). 

1 H-NMR (CDC13) 8: 2.14-2.27 (2H, m), 2.84 (1 H, dd, 
J=16.5, 4.0 Hz), 3.05-3.26 (5H, m), 4.04-4.22 (5H, m), 
4.28 (1H, m), 4.61 (1H, m), 6.00 (1H, s), 6.81 (1H, d, 
J=8.7 Hz), 6.98-7.09 (3H, m). 

150 
(isomer A) 

150 
(isomer B) 

151 

152 	 _N HN..- 
(isomer A) 

1H-NMR (CDCI3) 6: 2.15-2.23 (2H, on), 2.84 (111, dd, 
J=17.0. 4.3 Hz). 3.03-3.08 (2H. rn), 3.15 (1H, dd, J=16.9, 
5.4 Hz), 3.26 (2H, q, J=9.3 Hz), 4.09 (1H, m), 4.16-4.22 
(3H, rn), 4.28 (1H, in), 4.60 (1H, m), 6.01 (1H, s), 6.81 
(1H, d, J=8.7 Hz), 6.99 (11-1, d, J=7.2 Hz), 7.04 (1 H, s), 
7.08 (11-I, dd, J=8.7.2.3 Hz). 

1H-NMR (CDCI3) 6: 2.14-2.27 (2H, m), 2.85 (1H, rn), 
3.03-3.08 (2H. m). 3.15 (1H. m), 3.26 (2H, q, J=9.3 Hz), 
4.08 (1H, m), 4.18-4.22 (31-I, rn), 4.29 (1H, m), 4.61 (1H, 
m), 6.01 (1H, 5), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, 
J=7.8 Hz), 7.04 (1H, s), 7.0B (111, dd, J=8.6, 2.4 Hz). 

ESI-MS m/z: 
506 [M+H]i- 

ESI-MS 
506 [M+H]+ 

ESI-MS m/z: 
445 [M+1-1]+ 

ESI-MS m/z: 
445 [AA +H+ 

ESI-MS m/z: 
445 [M+H]r- 

F 0 

_N 
0  

F 

FaC 

0)  

r'- 

	

0 	
N 
c)  

N 
( 

	

FA 	 1"11- 0 
0 

FaC\  

0/  

CI 

FIN-• 
FaCJI„..00  

152 
(isomer B) NH- 

FaC N 0 	0 

Example Structural formula NMR 	 MS 

147 

1H-NMR (CDCI3) 6: 2.00-2.16 (3H, m), 2.22 (1H, rn), 
2.86 (1 H, m), 2.99-3.09 (2H, m), 3.16 (1H, m), 4.02-4.21 
(6H. m), 4.37 (1H. m), 4.61 (OH, m), 5.72-6.40 (3H, m), 
6.84 (1H, m}, 6.94 (1H, m), 7_00-7.02 (2H, m). 

ESI-MS 
458[M+H]+ 

1H-NNIR (CDCI3) 6: 2.00-2.15 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, J=26.2, 4.4 Hz), 3.16 (1H, dd, 
J=16.8, 5.4 Hz), 4.02-4.22 (6H, m), 4.37 (1H, m), 4.61 
(1H. en), 5.72-6.40 (3H, m), 6.84(1H, d, J=8.3 Hz). 6.94 
(1H, s), 7.01 (2H, m). 

ESI-MS rniz: 
458 [M+11]+ 

F 0 

1H-NMR (CDCI3] 6: 2.00-2.16 (3H, m), 2.22 (1H, m), 
2.86 (1H, m), 3.02 (2H, dt, J=26.2, 4.2 Hz), 3.17 (1H, m), 
4.03-421 (6H, m), 4.36 (1H, m), 4.62 (1H, m), 5.73-640 
(3H, m), 6.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.00-7.02 
(2H, m). 

1H-NMR (CDCI3] 6: 2.02-2.24 (4H, m), 2.87 (1H, m), 
3.16 (1H, m), 3.79-3.85 (2H, rn), 4.02-4.22 (6H, m), 4.37 
(1H, rn), 4.57-4.63 (3H, m), 6.00 (1H, rn), 6.22 (1H, m), 
6.87 (1H, rn), 7.00 (1H, m}, 7.05 (1H, m), 7.12 (1H. rn). 

148 
(isomer A) 

148 
(isomer 13) 

149 

ESI-MS mtz: 
458 [M+H]+ 

ESI-MS mlz: 
506 [M+H]+ 

1H-NMR (CDCI3) 6: 2.00-2.30 (4H, m), 2.87 (1H, m), 
3.18 (1H. dd. J=16.6, 5.1 Hz), 3.82 (2H. q, J=B.7 Hz), 
4.02-423 (6H, m), 4.38 (1H, m), 4.57 (2H, s). 4.63 OH 
m), 6.00 (1H, s), 6.22 (1H, 1, .1=74.4 Hz), 6.87 (1H, d, 
J=8.3 Hz), 7.00 (1H, d, J=7.8 Hz), 7.05 (1H, s), 7.12 (1H, 
d. J=7.8 Hz). 

1H-NMR (CDCI3) 6: 2.00-2.25 (4H, m), 2.87 (1H, dd, 
J=17.1.4.3 Hz), 3.18 (1H, dd. J=16.8, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.02-4.23 (6H, rn), 4.37 (1H, m), 4.57 (2H, 
s), 4.62 (11-I, m), 6.00 (1H, s), 6.22 (1H, t, J=74.4 Hz), 
6.87 (1H, d, J=8.3 Hz), 7.01 (1H. d, J=7.6 Hz), 7.05 (1H, 
a). 7.12 (1H. dd, J=8.3, 2.0 Hz). 

1 H-NMR (CDC13) 8: 2.14-2.27 (2H, m), 2.84 (1 H, dd, 
J=16.5, 4.0 Hz), 3.05-3.26 (5H, m), 4.04-4.22 (5H, m), 
4.28 (1H, m), 4.61 (1H, m), 6.00 (1H, s), 6.81 (1H, d, 
J=8.7 Hz), 6.98-7.09 (3H, m). 

150 
(isomer A) 

150 
(isomer B) 

151 

152 	 _N HN..- 
(isomer A) 

1H-NMR (CDCI3) 6: 2.15-2.23 (2H, on), 2.84 (111, dd, 
J=17.0. 4.3 Hz). 3.03-3.08 (2H. rn), 3.15 (1H, dd, J=16.9, 
5.4 Hz), 3.26 (2H, q, J=9.3 Hz), 4.09 (1H, m), 4.16-4.22 
(3H, rn), 4.28 (1H, in), 4.60 (1H, m), 6.01 (1H, s), 6.81 
(1H, d, J=8.7 Hz), 6.99 (11-1, d, J=7.2 Hz), 7.04 (1 H, s), 
7.08 (11-I, dd, J=8.7.2.3 Hz). 

1H-NMR (CDCI3) 6: 2.14-2.27 (2H, m), 2.85 (1H, rn), 
3.03-3.08 (2H. m). 3.15 (1H. m), 3.26 (2H, q, J=9.3 Hz), 
4.08 (1H, m), 4.18-4.22 (31-I, rn), 4.29 (1H, m), 4.61 (1H, 
m), 6.01 (1H, 5), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, 
J=7.8 Hz), 7.04 (1H, s), 7.0B (111, dd, J=8.6, 2.4 Hz). 

ESI-MS m/z: 
506 [M+H]i- 

ESI-MS 
506 [M+H]+ 

ESI-MS m/z: 
445 [M+1-1]+ 

ESI-MS m/z: 
445 [AA +H+ 

ESI-MS m/z: 
445 [M+H]r- 

 

227 

 

[0898] 

[Table 21] 



153 
(isomer B) 

Example 

153 
(Isomer A) 

Structural formula 

HN, • 

• 0 

FaC)  

0 
154 

(isomer A) 

155 

0 	0 

157 

158 
(isomer A) 

158 
(isomer 13) 

F 

N HN, •• 

••0 	0 

NMR 

1H-NMR (CDC13) 6: 2.10-2.34 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.10 (2H, m), 3.14 (1H, dd, J = 16.7, 5.1 Hz), 
4.08 (1H, m), 4.15-4.21 (3H, m), 4.31 (1H, m), 4.80 (1H, 
m),6.01 (1H, s), 6.81 (1H, d. J = 8.6 Hz), 6.98 (1H, d, J = 
8.3 Hz), 7.04 (1H, s), 7.08 (11-1, d, .1 = 9.0 Hz). 

1H-NMR (CDCI3) S : 2.10-2.34 (4H, m), 2.77-2.90 (5H, 
m), 2.94-3.08 (2H, m), 3.15 (1H, m), 4.08 (1H, m), 4.19 
(3H, d, J = 2.4 Hz), 4.29 (1H, m), 4.61 (1H, m), 6.01 (1H, 
x),6.81 (1H, d, .1= 8.6 Hz), 6.98 (1H, cl..1= 7.8 Hz), 7.04 
(1H, s), 7.08 (11-1, d. J = 9.0 Hz). 

1H-NMR (CDCI3) 6: 2.10-2.33 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.08 (2H, m), 3.18 (1H, dd, J = 16.5, 5.0 Hz), 
3.82 (2H, q, J = 8.7 Hz), 4.08 (1H, m), 4.15-4.20 (3H, in), 
4.30 (1H, m), 4.57 (2H, s), 4.62 (1H, m), 6.01 (1H, s), 
6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 8.1 Hz), 7.04 
(1H, s), 7.12 (1H, d, J 8.0 Hz). 

1H-NMR (CDCI3) 6: 2.20 (1H, in), 2.38 (1H, m), 2.91 
(1H, dd, .017.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
.015.7, 6.3 Hz). 4.09 (1H. m), 4.07-4.17 (1H, m), 4.18-
4.31 (3H, m), 4.63 (1H. m), 6.04 (1H, s), 6.93 (2H, m), 
7.38 (1H, 5), 7.42(1H, d, .8.7 Hz). 

MS 

ESI-MS raiz: 
453 [M+1-11-1: 

ESI-MS miz: 
453 [M-FH]+ 

ESI-MS rn/z: 
531 [M+1-1]t- 

ESI-MS rnfz: 
439 [M+14]-1: 

CN 

156 
(isomer A) 

F3CS 	0 	0 

CN 

156 
(isomer B) 

F3C-S 	 0 

    

1H-NMR (CDCI3) 6: 2.20 OH, m), 2.38 (1H, m), 2.91 
(1H, dd, J=17.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
J=15.7, 6.3 Hz), 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18-
4.31 (3H, m). 4.63 (1H, m). 6.04 (1H, s), 6.93 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

1H-NMR (CDCI3) 6: 2.20 (11-1, m). 2.38 (1H, rn), 2.91 
(1H, dd, .017.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
1=15.7, 6.3 Hz), 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18-
4.31 (3H, m), 4.63 (1H, m), 6.04 (1H, s), 6.93 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

ESI-MS miz: 
439 [M+H]+ 

ESI-MS miz: 
439 [M+1-1]+ 

1H-NMR (CDC13) 6: 2.25-2.38 (2H. m), 2.84 (1H, dd, 
.016.7, 3.5 Hz). 3.15 (1H, dd, 	5_5 Hz), 4.08-4.19 
(3H, Fri), 4.27 (1H, m), 4.38 (1H, m). 4.61 (1H, m), 5.82-
6.10 (2H, m), 6.81 (1H, d, .08.7 Hz), 6.98-7.10 (3H, m). 

1H-NMR (CDC13) 	2.29-2.36 (2H, rn), 2.84 (1H, dd, 
J=16.8, 4.0 Hz), 3.15 (1H, dd, 	5.4 Hz), 4.08-4.30 
(4H, in), 4.38 (1H, m), 4.61 (1H, m), 5.90 (1H. dt, J=82.1, 
3.4 Hz), 6.08 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=8.2 Hz), 7.04 (1H, s), 7.09 (1H, dd, J=8.7, 2A Hz). 

1H-NMR (CDC13) 6: 2.26-2.38 (2H, rn), 2.85 (1H, dd, 
J=16.6, 3.7 Hz), 3.15 (1H, did, .016.6, 5.1 Hz), 4.08-4.38 
(4H, in), 4.38 (1H, m), 4.80 (1H, m), 5.83-6.11 (2H, m), 
6.61 (1H, d, J=8.7 Hz), 6.99 (1H, d, J=7.1 Hz). 7.04 (1H, 
s), 7.09 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS 
384 W1+11+ 

ESI-MS miz: 
384 IM*1-111- 

ESI-MS miz: 
384 [M+11+ 

FaC) 

0 

154 

(isomer A) 

155 

0 

CN 

156 

(isomer B) 
("N., HN, 

FaCS~ 0 

157 

N 	HN, 	• • 

••0 	0 

158 
(Isomer 13) 

158 
(isomer A) 

NMR Example  Structural formula MS 

1H-NMR (GDC13) 6 : 2.10-2.34 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.10 (2H, m), 3.14 (1H, dd, J = 16.7, 5.1 Hz), 
4.08 (1H, m), 4.15-4.21 (3H, m), 4.31 (1H, m), 4.60 (1H, 
m), 6.01 (1H, s), 6.81 (1H, d. J = 8.6 Hz), 6.98 (1H, d, J = 
8.3 Hz), 7.04 (1H, s), 7.08 	d, J = 9.0 Hz). 

ESI-MS rnfz: 
453 [M+111+ 

153 

(isomer A) 

153 
(isomer B) 

HNi• • 

0 

1H-NMR (CDC13) 8: 2.10-2.34 (4H, rn), 2.77-2.90 (5H, 
rn), 2.94-3_08 (2H, m), 3.15 (1H, m), 4.08 (1 H, m), 4.19 
(3H, d, J = 2.4 Hz), 4.29 (1H, m), 4.61 (1H, m), 6.01 (1H, 
x),6.81 (1H, d, .1= 8.6 Hz), 6.98 (11-1, 	= 7.8 Hz), 7.04 
(1 H, s), 7.08 	d. J = 9.0 Hz). 

N N 	HNi• • 

0 

1H-NMR (CDCI3) 8: 2.10-2.33 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.08 (2H, m), 3.18 (11-1, dd, J = 16.5, 5.0 Hz), 
3.82 (2H, q, J = 8.7 Hz), 4.08 (1H, m), 4.15-4.20 (3H, in), 
4.30 (1H, rn), 4.57 (2H, s). 4.62 (1H, m), 6.01 (1H, s), 
6.87 (11-1, d, J = 8.3 Hz), 7.00 (1H, d, J = 8.1 Hz), 7.04 
(1H, s), 7.12 (1H, d, J 8.0 Hz). 

1H-NMR (CDC13) 6: 2.20 (1H, in), 2.38 (1H, m), 2.91 
(1H, dd, .1=17.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
.015.7, 6.3 Hz). 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18-
4.31 (3H, m). 4.63 (1H. m), 6.04 (1H, s). 6.93 (2H. in), 
7.38 (1H, s), 7.42 (1H, d, 	Hz). 

ESI-MS miz: 
439 [M+H]+ 

ESI-MS miz: 
453 IM-FHIF 

ESI-MS rniz: 
531 [M+H]+ 

 

CN 1H-NMR (CDCI3) 8: 2.20 (1H, a)), 2.38 (111, m), 2.91 
(1H, dd, J=17.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
J=15.7, 6.3 Hz), 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18- ESI-MS rntz: 

4.31 (3H. m).). 4.63 (1H. m), 6.04 (1H. s), 6.93 (2H, m), 	
439 [M-FH]+ 

7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

156 
(isomer A) 	 FiNi• • 

FaCS 	 0 

1H-NMR (CDCI3) 6: 2.20 (1H, m). 2.38 (1H, rn), 2.91 
(1H, dd, J=17.7, 4.4 Hz). 3.12-3.22 (2H, m), 3.30 (1H, dd, 
J=15.7, 6.3 Hz), 4.09 (111, m), 4.07-4.17 (1H, m), 4.18-
4.31 (311, m), 4.63 (1H, m), 6.04 (1H, s), 6.93 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

1H-NMR (CDC13) 6: 2.26-2.38 (21-1, m), 2.84 (1H, dd, 
J=16.7, 3.5 Hz). 3.15(1H, dd, .016.9, 5.5 Hz), 4.08-4.19 
(3H, m), 4.27 (1H, ni), 4.38 (1H. m), 4.61 (1H, Fn), 5.82-
6.10 (2H, m), 6.81 (1H, d, J=8.7 Hz), 6.98-7.10 (3H, m). 

ESI-MS rniz: 
439 [M+H]+ 

ESI-MS mlz: 
384 [M-FH]+ 

CI 1H-NMR (CDC13) 6: 2.29-2.36 (2H, re), 2.84 (1H, dd, 
J=16.8, 4.0 Hz), 3.15 (1H, dd..016.8, 5.4 Hz), 4.08-4.30 
(4H, in), 4.38 (1 H, m), 4.61 (1H, m), 5.90 (1H, dt, J=82.1, 
3.4 Hz), 6.08 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=8.2 Hz), 7.04 (1H. s), 7.09 (1H, dd, J=8.7, 24 Hz). 

1H-NMR (CDC13) 6: 2.26-2.38 (2H, m), 2.85 (1H, dd. 
J=16.6, 3.7 Hz), 3.15 (1 H, &I, .016.6, 5.1 Hz), 4.08-4.38 
(4H, in), 4.38 (1H, m), 4.80 (1H, m), 5.83-6.11 (2H, m), 
6.81 (111, d, J=8.7 Hz), 6.99 (111, d, J=7.1 Hz). 7.04 (11-1, 
s), 7.09 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS rniz: 
384 [M+H]+ 

ESI-MS rniz: 
384 [M+H]+ 

FaC) 

0 

154 

(isomer A) 

155 

0 

CN 

156 

(isomer B) 
("N., HN, 

FaCS~ 0 

157 

N 	HN, 	• • 

••0 	0 

158 
(Isomer 13) 

158 
(isomer A) 

NMR Example  Structural formula MS 

1H-NMR (GDC13) 6 : 2.10-2.34 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.10 (2H, m), 3.14 (1H, dd, J = 16.7, 5.1 Hz), 
4.08 (1H, m), 4.15-4.21 (3H, m), 4.31 (1H, m), 4.60 (1H, 
m), 6.01 (1H, s), 6.81 (1H, d. J = 8.6 Hz), 6.98 (1H, d, J = 
8.3 Hz), 7.04 (1H, s), 7.08 	d, J = 9.0 Hz). 

ESI-MS rnfz: 
453 [M+111+ 

153 

(isomer A) 

153 
(isomer B) 

HNi• • 

0 

1H-NMR (CDC13) 8: 2.10-2.34 (4H, rn), 2.77-2.90 (5H, 
rn), 2.94-3_08 (2H, m), 3.15 (1H, m), 4.08 (1 H, m), 4.19 
(3H, d, J = 2.4 Hz), 4.29 (1H, m), 4.61 (1H, m), 6.01 (1H, 
x),6.81 (1H, d, .1= 8.6 Hz), 6.98 (11-1, 	= 7.8 Hz), 7.04 
(1 H, s), 7.08 	d. J = 9.0 Hz). 

N N 	HNi• • 

0 

1H-NMR (CDCI3) 8: 2.10-2.33 (4H, m), 2.76-2.90 (5H, 
m), 2.93-3.08 (2H, m), 3.18 (11-1, dd, J = 16.5, 5.0 Hz), 
3.82 (2H, q, J = 8.7 Hz), 4.08 (1H, m), 4.15-4.20 (3H, in), 
4.30 (1H, rn), 4.57 (2H, s). 4.62 (1H, m), 6.01 (1H, s), 
6.87 (11-1, d, J = 8.3 Hz), 7.00 (1H, d, J = 8.1 Hz), 7.04 
(1H, s), 7.12 (1H, d, J 8.0 Hz). 

1H-NMR (CDC13) 6: 2.20 (1H, in), 2.38 (1H, m), 2.91 
(1H, dd, .1=17.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
.015.7, 6.3 Hz). 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18-
4.31 (3H, m). 4.63 (1H. m), 6.04 (1H, s). 6.93 (2H. in), 
7.38 (1H, s), 7.42 (1H, d, 	Hz). 

ESI-MS miz: 
439 [M+H]+ 

ESI-MS miz: 
453 IM-FHIF 

ESI-MS rniz: 
531 [M+H]+ 

 

CN 1H-NMR (CDCI3) 8: 2.20 (1H, a)), 2.38 (111, m), 2.91 
(1H, dd, J=17.7, 4.4 Hz), 3.12-3.22 (2H, m), 3.30 (1H, dd, 
J=15.7, 6.3 Hz), 4.09 (1H, m), 4.07-4.17 (1H, m), 4.18- ESI-MS rntz: 

4.31 (3H. m).). 4.63 (1H. m), 6.04 (1H. s), 6.93 (2H, m), 	
439 [M-FH]+ 

7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

156 
(isomer A) 	 FiNi• • 

FaCS 	 0 

1H-NMR (CDCI3) 6: 2.20 (1H, m). 2.38 (1H, rn), 2.91 
(1H, dd, J=17.7, 4.4 Hz). 3.12-3.22 (2H, m), 3.30 (1H, dd, 
J=15.7, 6.3 Hz), 4.09 (111, m), 4.07-4.17 (1H, m), 4.18-
4.31 (311, m), 4.63 (1H, m), 6.04 (1H, s), 6.93 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J =8.7 Hz). 

1H-NMR (CDC13) 6: 2.26-2.38 (21-1, m), 2.84 (1H, dd, 
J=16.7, 3.5 Hz). 3.15(1H, dd, .016.9, 5.5 Hz), 4.08-4.19 
(3H, m), 4.27 (1H, ni), 4.38 (1H. m), 4.61 (1H, Fn), 5.82-
6.10 (2H, m), 6.81 (1H, d, J=8.7 Hz), 6.98-7.10 (3H, m). 

ESI-MS rniz: 
439 [M+H]+ 

ESI-MS mlz: 
384 [M-FH]+ 

CI 1H-NMR (CDC13) 6: 2.29-2.36 (2H, re), 2.84 (1H, dd, 
J=16.8, 4.0 Hz), 3.15 (1H, dd..016.8, 5.4 Hz), 4.08-4.30 
(4H, in), 4.38 (1 H, m), 4.61 (1H, m), 5.90 (1H, dt, J=82.1, 
3.4 Hz), 6.08 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=8.2 Hz), 7.04 (1H. s), 7.09 (1H, dd, J=8.7, 24 Hz). 

1H-NMR (CDC13) 6: 2.26-2.38 (2H, m), 2.85 (1H, dd. 
J=16.6, 3.7 Hz), 3.15 (1 H, &I, .016.6, 5.1 Hz), 4.08-4.38 
(4H, in), 4.38 (1H, m), 4.80 (1H, m), 5.83-6.11 (2H, m), 
6.81 (111, d, J=8.7 Hz), 6.99 (111, d, J=7.1 Hz). 7.04 (11-1, 
s), 7.09 (1H, dd, J=8.7, 2.4 Hz). 

ESI-MS rniz: 
384 [M+H]+ 

ESI-MS rniz: 
384 [M+H]+ 

 

228 

 

[0899] 

[Table 22] 



F 

N 

N 14N-. 

0 	0 

N-N 	, 

0 	0 

N-N\  HN, . 

Structural formula NMR 	 MS Example 

160 

159 

161 
(isomer A) 

161 

(isomer B) 

1H-NMR (CDC13) 8: 2.28-2.38 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.7 Hz), 3.150H, dd, J.16_9, 5.4 Hz), 4.08-4 29 
(4H, m), 4.37 (1H, m), 4.60 (1H, rn), 5.90 (1H, dt, J=82.3, 
3.2 Hz), 6.08 (1H, s), 6.76 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=7.8 Hz), 7.19 (1H, s), 7.22 (111, dd, J=8.6, 2.4 Hz). 

1H-NMR (CDCI3) 6: 2.28-2.38 (2H, m), 2.92 (1H, m), 
3.21 (1H, m), 4.12 (1H, m), 4.22-4.42 (4H, m), 4.65 (11-1, 
m), 5.83-6.10 (2H, m), 6.94-6.98 (2H, rn), 7.33 (1H, rn), 
7.39(1H, m). 

1H-NMR (CDC13) 6: 2.25-2.40 (2H, m), 2.92 (1H, dd, 
J=16.9, 4.2 Hz), 3.21 (1H, dd, .1=16.9, 5.4 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.39 (1H, m), 4.65 (1H, in), 5.82-
6.10 (2H, m), 6.94-6.98 (2H, rn), 7.33 (1H, s), 7.38 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDC13) d : 2.28-2.35 (2H, m), 2.92 (1H, dd, 
J=16.3, 4.1 Hz), 3.21 (1H, dd, J=16.4, 5.2 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.38 (11-I, m), 4.65 (1H, in), 5.83-
6.11 (2H, m), 6.94-6.98 (2H, m), 7.33 (1H, 47.39 (1H, d, 
J=8.8 Hz). 

ESI-MS 
428, 430 

(Mi+114- 

ESI-MS rn/z: 
418 [M+11+ 

ESI-MS m/z, 
418 [N1+11]+ 

162 

0 	1H-NMR (CDC13) 	2.24-2.37 (2H, m), 2.87 (1H, m), 
3.18 (1H, m), 3.77-3.86 (2H, m), 4.11 (1H, rn), 4.20-4_21 
(2H, m), 4.26 OH, m), 4.38 (1H, m), 4.57 -4.63 (3H, m), 
5.82-6.10 (211, m), 6.88 (111, m), 7.01 (111, in), 7.05 (111, 
m), 7.12 (1H, m). 

163 
(isomer A) 

163 

(isomer B) 

/—CF3  
1H-NMR (CDCI3) 	2.25-2.37 (2H, m), 2.87 (111, m), 
3.18 (1H, dd, J=16.9, 5.6 Hz), 3.82 (2H, q, J=8.7 Hz), 
4.12 (1H, m), 4.21 (2H, d, J=2.1 Hz), 4.26 (1H, m), 4.38 
(1H, m), 4.57 (2H, a), 4.62 (1H, rn), 5.82-6.10 (2H, in), 
6.88 (1H, d, J=8.4 Hz), 7.01 (1H, d, J=8.1 Hz), 7.05 (1H, 
s), 7.12 (1H, d, J=8.7 Hz). 

1H-NMR (CDC13) 8: 2.26-2.39 (2H, m), 2.87 (1H, dd, 
J=16.5, 4.0 Hz), 3.18 (1H, dd, J=16.7, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.11 (1 H, m), 4.20 (2H, d, J=2.92 Hz), 4.27 
(111, in), 4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, m), 5.82-
6.11 (2H, m), 6.88 (11-1, d, J=8.3 Hz), 7.01 (1H, d, J=8.0 
Hz), 7.05 (1H, s), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

ESI-MS miz: 
418 [M+11]. 

ESI-MS mir 
462 [M+H]+ 

ESI-MS rn/z: 
462 [M+H]+ 

ESI-MS m/z: 
462 [M+H]+ 

F 

HN 

0 

o/—crF 

165 
(isomer A) 

184 

1H-NMR (013013) 8. 2.25-2.13 (2H, m), 2.82-2_88 (3H, 
m), 3.17 (1H, m), 4.00-4.03 (2H, m), 4.074.18 (3H, rn), 
4.27 (1H, m), 4.38 (1H, in), 4.61 (1H, m), 5.82-6.38 (3H, 
m), 6.82 (1H, in), 6.91 (1H, m), 6.99 (1H, rn), 7.03 (1H, 
m). 

1H-NMR (CDC13) 6 2.25-2.37 (2H, rn), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.6, 5.4 Hz), 4.01 (2H, t, .1=7.1 Hz), 
4.09-4.18 (3H, in), 4.27 (1 H, m), 4.38 (1H, m), 4.62 (1H, 
m), 5.82-6.38 (3H, m), 6.82 (1H, d, J=8.3 Hz), 6.91 (111, 
s). 6.99 (1H, d, J=8.4 Hz), 7.03 (1H, d, J=8.0 Hz). 

ESI-MS rn/z: 
444 (M+H]+ 

ESI-MS m/z: 
444 [M+1A+ 

-N 	HN• 	• 

0 	0 

N HN,-

0 

N HN,  

0 \ 10 

N HN, ' • 

0 	0 

of-'3 

HN, '• 

• 0 

Example Structural formula 	 NMR 	 MS 

159 

1H-NMR (CDC13) 6: 2.28-2.38 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.7 Hz), 3.15 (1H, dd, J=16_9, 5.4 Hz), 4.08-4 29 
(4H, rn), 4.37 (1H, m), 4.60 (1H, m), 5.90 (1H, dt, J=82.3, 
3.2 Hz), 6.08 (1H, s), 6.76 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
.1=7.8 Hz), 7.19 (1H, s), 7.22 (11-1. dd, J=8.6, 2.4 Hz). 

ESI-MS raiz: 
428, 430 
(Mt-H)+ 

F 

1H-NMR (CDC13) 2i: 2.28-2.38 (2H, m), 2.92 (1H, m), 
3.21 (1H, m), 4.12 (1H, m), 4.22-4.42 (4H, m), 4.65 (1H, 
m), 5.83-6.10 (2H, m), 6.94-6.98 (2H, m), 7.33 (1H, m), 
7.39 (1H, m). 

ESI-MS rntz 
418 [M+1-1]+ 

160 

161 
(isomer A) 

1H-NMR (CDC13) 6: 2.25-2.40 (2H, in), 2.92 (1H, dd, 
J=16.9, 4.2 Hz), 3.21 (1H, dd, .1=16.9, 5.4 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.39 (1H, m), 4.65 (1H, m), 5.82-
6.10 (211, m), 6.94-6.98 (21-1, m), 7.33 (1H, s), 7.38 (1H, d, 
J=8.6 Hz). 

ESI-MS 
418 [NI-FHp• 

161 

I 	(isomer B) 

1H-NMR (CDC13) 6: 2.28-2.35 (21-1, m), 2.92 (1H, dd, 
J=16.3, 4.1 Hz), 3.21 (1H, dd, J=16.4, 5.2 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.38 (1H, m), 4.65 (1H, m), 5.83-
E1.11 (2H, m), 6.94-6.98 (2H, m), 7.33 (1H, a), 7.39 (1H, d, 
J=8.8 Hz). 

ESI-MS mfz: 
418 [M+H]+ 

/-0Fa 
0 	1H-NMR (CDC13) 8: 2.24-2.37 (2H, m), 2.87 (111, m), 

3.18 (1H, m), 3.77-3.86 (2H, m), 4.11 (1H, m), 4.20-4_21 
(2H, m), 4.26 (1H, m), 4.38 (1H, m), 4.57 -4.63 (3H, m), 

N N EIN  " 
 

5.82-6.10 (2H, m), 6.88 (111, m), 7.01 (1H, m), 7.05 (1H, 
(7;, 	 m), 7.12 (1H, m). 

ESI-MS mt2: 
462 [M-EFI]t• 

/— cFa 
1H-NMR (CDC13) 6 : 225-2.37 (21-1, m). 2.87 (111, m), 
3.18 (1H, dd, J=16.9, 5.6 Hz), 3.82 (2H, q, J=87 Hz), 
4.12 (1H, m), 4.21 (2H, d, J=2.1 Hz), 4.26 (1H, m), 4.38 
(1H, m), 4.57 (21-1, s), 4.62 (1H, m), 5.82-6.10 (211, m), 
6.88 (111, d, J=8.4 Hz), 7.01 (1H, d, J=8.1 Hz). 7.05 (11-1, 
s), 7.12 (1H, d, J=8.7 Hz). 

ESI-MS 
462 [M+H]+ N-N MN, . 

1H-NMR (CDC13) 6: 2.26-2.39 (2H, m). 2.87 (1H, dd, 
J=16.5, 4.0 Hz), 3.18 (1H, dd, J=16.7, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.11 (1 H, m), 4.20 (2H, d, J=2.92 Hz), 4.27 
(11-1, m), 4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, m), 5.82-
6.11 (2H, rn), 6.843 (111, d, J=8.3 Hz), 7.01 (1H, d, J=8.0 
Hz), 7.05 (1H, s), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

ESI-MS 
462 [M+Fl]t- 

162 

163 
(isomer A) 

183 

(isomer B) 

165 
(isomer A) 

164 

1H-NMR (CDGI3) 6. 2.25-2.38 (2H, m), 2.82-2.88 (3H, 
m), 3.17 (1H, m), 4.00-4.03 (2H, m), 4.07-4.18 (3H, m), 
4.27 (1H, m), 4.38 (1H, m), 4.61 (1 H, m), 5.82-6.38 (3H, 
rn), 6.82 (1H, m), 6.91 (111, m), 6.99 (1H, m), 7.03 (1H, 
m). 

1H-NMR (CDC13) 6 • 2.25-2.37 (2H, m), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.6, 5.4 Hz), 4.01 (2H, t, J=7.1 Hz), 
4.09-4.18 (3H, m), 4.27 (1 H, m), 4.38 (1H, m), 4.62 (1H, 
m), 5.82-6.38 (311, m), 6.82 (1H, d, J=8.3 Hz), 6.91 (11-1, 
s). 6.99 (1H, d, J=8.4 Hz), 7.03 (1H, d, J=8.0 Hz). 

ESI-MS raiz 
444 [M+1-1]-s• 

ESI-MS miz: 
444 [M+1-1]+ 

-N 	HN• 	• 

0 	0 

N HN,-

0 

N HN,  

0 \ 10 

N HN, ' • 

0 	0 

of-'3 

HN, '• 

• 0 

Example Structural formula 	 NMR 	 MS 

159 

1H-NMR (CDC13) 6: 2.28-2.38 (2H, m), 2.85 (1H, dd, 
J=16.7, 3.7 Hz), 3.15 (1H, dd, J=16_9, 5.4 Hz), 4.08-4 29 
(4H, rn), 4.37 (1H, m), 4.60 (1H, m), 5.90 (1H, dt, J=82.3, 
3.2 Hz), 6.08 (1H, s), 6.76 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
.1=7.8 Hz), 7.19 (1H, s), 7.22 (11-1. dd, J=8.6, 2.4 Hz). 

ESI-MS raiz: 
428, 430 
(Mt-H)+ 

F 

1H-NMR (CDC13) 2i: 2.28-2.38 (2H, m), 2.92 (1H, m), 
3.21 (1H, m), 4.12 (1H, m), 4.22-4.42 (4H, m), 4.65 (1H, 
m), 5.83-6.10 (2H, m), 6.94-6.98 (2H, m), 7.33 (1H, m), 
7.39 (1H, m). 

ESI-MS rntz 
418 [M+1-1]+ 

160 

161 
(isomer A) 

1H-NMR (CDC13) 6: 2.25-2.40 (2H, in), 2.92 (1H, dd, 
J=16.9, 4.2 Hz), 3.21 (1H, dd, .1=16.9, 5.4 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.39 (1H, m), 4.65 (1H, m), 5.82-
6.10 (211, m), 6.94-6.98 (21-1, m), 7.33 (1H, s), 7.38 (1H, d, 
J=8.6 Hz). 

ESI-MS 
418 [NI-FHp• 

161 

I 	(isomer B) 

1H-NMR (CDC13) 6: 2.28-2.35 (21-1, m), 2.92 (1H, dd, 
J=16.3, 4.1 Hz), 3.21 (1H, dd, J=16.4, 5.2 Hz), 4.12 (1H, 
m), 4.25-4.30 (3H, m), 4.38 (1H, m), 4.65 (1H, m), 5.83-
E1.11 (2H, m), 6.94-6.98 (2H, m), 7.33 (1H, a), 7.39 (1H, d, 
J=8.8 Hz). 

ESI-MS mfz: 
418 [M+H]+ 

/-0Fa 
0 	1H-NMR (CDC13) 8: 2.24-2.37 (2H, m), 2.87 (111, m), 

3.18 (1H, m), 3.77-3.86 (2H, m), 4.11 (1H, m), 4.20-4_21 
(2H, m), 4.26 (1H, m), 4.38 (1H, m), 4.57 -4.63 (3H, m), 

N N EIN  " 
 

5.82-6.10 (2H, m), 6.88 (111, m), 7.01 (1H, m), 7.05 (1H, 
(7;, 	 m), 7.12 (1H, m). 

ESI-MS mt2: 
462 [M-EFI]t• 

/— cFa 
1H-NMR (CDC13) 6 : 225-2.37 (21-1, m). 2.87 (111, m), 
3.18 (1H, dd, J=16.9, 5.6 Hz), 3.82 (2H, q, J=87 Hz), 
4.12 (1H, m), 4.21 (2H, d, J=2.1 Hz), 4.26 (1H, m), 4.38 
(1H, m), 4.57 (21-1, s), 4.62 (1H, m), 5.82-6.10 (211, m), 
6.88 (111, d, J=8.4 Hz), 7.01 (1H, d, J=8.1 Hz). 7.05 (11-1, 
s), 7.12 (1H, d, J=8.7 Hz). 

ESI-MS 
462 [M+H]+ N-N MN, . 

1H-NMR (CDC13) 6: 2.26-2.39 (2H, m). 2.87 (1H, dd, 
J=16.5, 4.0 Hz), 3.18 (1H, dd, J=16.7, 5.4 Hz), 3.82 (2H, 
q, J=8.8 Hz), 4.11 (1 H, m), 4.20 (2H, d, J=2.92 Hz), 4.27 
(11-1, m), 4.37 (1H, m), 4.57 (2H, s), 4.63 (1H, m), 5.82-
6.11 (2H, rn), 6.843 (111, d, J=8.3 Hz), 7.01 (1H, d, J=8.0 
Hz), 7.05 (1H, s), 7.12 (1H, dd, J=8.4, 2.0 Hz). 

ESI-MS 
462 [M+Fl]t- 

162 

163 
(isomer A) 

183 

(isomer B) 

165 
(isomer A) 

164 

1H-NMR (CDGI3) 6. 2.25-2.38 (2H, m), 2.82-2.88 (3H, 
m), 3.17 (1H, m), 4.00-4.03 (2H, m), 4.07-4.18 (3H, m), 
4.27 (1H, m), 4.38 (1H, m), 4.61 (1 H, m), 5.82-6.38 (3H, 
rn), 6.82 (1H, m), 6.91 (111, m), 6.99 (1H, m), 7.03 (1H, 
m). 

1H-NMR (CDC13) 6 • 2.25-2.37 (2H, m), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.6, 5.4 Hz), 4.01 (2H, t, J=7.1 Hz), 
4.09-4.18 (3H, m), 4.27 (1 H, m), 4.38 (1H, m), 4.62 (1H, 
m), 5.82-6.38 (311, m), 6.82 (1H, d, J=8.3 Hz), 6.91 (11-1, 
s). 6.99 (1H, d, J=8.4 Hz), 7.03 (1H, d, J=8.0 Hz). 

ESI-MS raiz 
444 [M+1-1]-s• 

ESI-MS miz: 
444 [M+1-1]+ 
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[0900] 

[Table 23] 



N 	HN.• • 

.."••••F--ro 14-' )--‘-".-  
F 

HN, • 

0 	0 

Br 

171 -N 	HN,  • • 

F]C 

Example Structural formula NMR 	 MS 

165 
(Isomer B) 

1H-NMR (CDC13) a: 226-239 (2H, in), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.7, 5.4 Hz), 4.01 (2H, t, J=7.1 Hz), 
4.07-4.16 (311, m), 4.28 (1H, m), 4.37 (1H, m), 4.61 (1H, 
m), 5.82-6.38 (3H, m), 6.82 (1H, d, J=8.3 Hz), 6_91 (1H, 
s), 6.99 (1H, dd, J=8.4, 2.0 Hz), 7.03 (1H, d, J=7.9 Hz). 

HN,,  

0 	0 

ESI-MS mfr. 
444 (M+H]+ 

ESI-MS mtz: 
394 [M+H]-1. F 	N-N\ FIN.-  

0 

166 

1H-NMR (CDC13) 6: 1.44-1.54 {6H, m), 2.17 (1H, m), 
2.31 (1H, m), 2.84 {1 H, dd, J=16.7, 3.8 Hz), 3.15 (1H, dd, 
J=16.8, 5.3 Hz), 4.03-4.13 (2H, m), 4.19 (2H, d, J=3.0 
Hz), 4.24 (1H, dd, J=12.6, 5.9 Hz), 4_60 (1H, m), 6.03 

s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, J=8.1 Hz), 
7.04 (1H, s), 7.08 (1H, dd, J=8.7, 2.4 Hz). 

CI 

167 

1H-NMR (CDC13) 5: 1.78 (3H, t, J=19.1 Hz), 2.24-2.41 
(2H, m), 2.65 (1H, m), 3.15 (1H, dd, J=16.9, 5.3 Hz), 4.09 
(1H, m), 4.19 (2H, d, J=2.8 Hz), 4.23-4.29 (2H, m), 4.60 
(1H, m), 6.07 (1H, s), 6.81 (1H, d, J=8.7 Hz), 6.99 (1H, d, 
J=8.0 Hz), 7.04 (1H, s), 7.09 (1H, dd, J=8.6, 2.4 Hz). 

168 

1H-NMR (CDC13) 5: 0.91-0.95 (6H, m), 1.44-1.77 (5H, 
m), 2.17-2.26 (2H, m), 2.85 (1H, m), 3.14 (1H, dd, 
J=16.4, 5.2 Hz), 4.01-4.12 (2H, m), 4.15-4.25 (3H, m), 
4.60 (11-1, m), 6.01 (1H, 5), 6.81 (1H, d, J=6.7 Hz), 6.99 
(1H, d, .1=8.0 Hz), 7.04 (1H, s), 7.08 (1H, d, J=8.8 Hz). 

ESI-MS miz: 
398 (M+Fl]+ 

ESI-MS rniz 
420 [M-1-1]+ 

169 	 H8- • 

F8c o 	0 

1 H-NMR (CDCI3) 6: 2.32-2.50 (211, m), 2.84 (1 H, dd, 
J=16.0, 4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.09-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.58-4.62 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.98-7.10 (3H, m). 

ESI-MS mir 
402 [M+Fa+ 

1H-NMR (CDCI3) 6: 2.29-2.51 (2H, m), 2.63 (1H, dd, 
J=16.0, 4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.10-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.57-4.61 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.96-7.12 (3H, m). 

ESI-MS 
402 [M+H)+ 170 

(isomer A) 
N HN.,  

F3C 	

N. 	

0 

1H-NMR (CDCI3) 8 2.29-2.49 (2H, m), 2.64 (1H, dd, 
J=16.0, 4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.10-4.26 
(3H, m), 4.27-4.34 (1H, m), 4.57-4.60 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.95-7.16 (3H, m). 

ES1-MS m/z: 
402 [M+HI+ 

170 
(isomer By .X1:340114".  

FaC 0 

1H-NMR (CDC13) 8: 2.40-2.45 (2H, m), 2.81 (1H, dd, 
J=17.0, 3.9 Hz), 3.16 (1H, dd, ..1=16.7, 5.0 Hz), 4.10-4.23 
(3H, m), 4.26-4.31 (1H, m), 4.56-4.61 (2H, m), 6.13 (1H, 
s), 6.77(1H, d, J= 8.6 Hz), 6.99 (1H, d, J=8.4 Hz), 7.19-
7.24 (2H, m). 

EV-MS mlz: 
446, 448 
[M+1-11+ 

172 

1H-NMR (CDC13) 6: 2.33-2.46 (2H, m), 2.86 (1H, dd. J = 
16.9, 3.4 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 
dd, J = 16.8, 5.7 Hz), 4.10-4.19 (3H, m), 4.27 (1H, m), 
4.55-4.85 (2H, m), 5.88 (1H, tt, J = 56.7, 4.5 Hz), 6.13 
(1H, a). 6.85 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (21-1, d, 
J = 8.4 Hz). 

ESI-MS 
432 [M+H)+ 

cr-N,N,  

Fa  

•-N 	HN. • 
F 

0 

.„...,..t  0H 	N,N HN,  - 

0r 0 

F3C 

HN, ' • 

0 

eN,P1,  1-114, - 

F3C 	 D 

Example Structural formula 	 NMR 	 MS 

1H-NMR (CDCI3) 6: 226-2.39 (2H, in), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.7, 5.4 Hz), 4.01 (2H, t, J=7.1 Hz), 
4.07-4.18 (3H, m), 4.28 (1H, m), 4.37 (1H, m), 4.61 (1H, 
m), 5.82-6.38 (3H, m), 6.82 (1H, d, J=8.3 Hz), 6_91 (1H, 
5), 6.99 (1H, dd, J=8.4, 2.0 Hz), 7.03 (1H, d, J=7.9 Hz). 

HN 

0 

F 
—<F  I 

ESI-MS rnIr 
444 [WM+ 

1H-NMR (CDC13) 8: 1.44-1.54 {6H, m), 2.17 (1H, m), 
2.31 (1H, m), 2.84 (1H, dd, J=16.7, 3.8 Hz), 3.15 (1H, dd, 
J=16.8, 5.3 Hz), 4.03-4.13 (2H, m), 4.19 (2H, d, J=3.0 
Hz), 4.24 (1H, dd, J=12.6, 5.9 Hz), 4.60 (1H, m), 6.03 

s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, J=8.1 Hz), 
7.04 (1H, s), 7.08 (111, dd, J=8.7, 2.4 Hz). 

ESI-MS mlz: 
394 [M+1-1]-1. 

165 
(Isomer B) 

166 

CI 
1H-NMR (CDCI3) -. 1.78 (3H, t, J=19.1 Hz), 2.24-2.41 
(2H, m), 2.85 (1H, m), 3.15 (1H, dd, J=16.9, 5.3 Hz), 4.09 
(1H, m), 4.19 (2H, d, J=2.8 Hz), 4.23-4.29 (2H, m), 4.60 
(1H, m), 6.07 (1H, s),. 6.81 	d, J=8.7 Hz), 6.99 (1H, d, 
J=8.0 Hz), 7.04 (1H, s), 7.09 (1H, dd, J=8.6, 2.4 Hz). 

1H-NMR {CDCI3) 6: 0.91-0.95 (6H, m), 1.44-1.77 (5H, 
m), 2.17-2.28 (21-I, m), 2.85 (1H, m), 3.14 (1H, dd, 
J=16.4, 5.2 Hz), 4.01-4.12 (2H, m), 4.15-4.25 (3H, m), 
4.60 (11-1, m), 6.01 (1H, s), 6.81 (1H, d, J=8.7 Hz), 6.99 

d, J=8.0 Hz), 7.04 (1H, s), 7.08 (1H, d, J=8.8 Hz). 

ESI-MS raiz: 
398 (M+HJ+ 

ES!-MS raiz 
420 [M+1-1]+ 

167 

168 

169 

1 H-NMR (CDCI3) 6: 2.32-2.50 (21-I, m), 2.84 (1 H, dd, 
J=16.0, 4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.09-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.58-4.62 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.98-7.10 (3H, m). 

,N HNC• Fj_ 

F3C 	 0 

ESI-MS re& 
402 [M+1-1]+ 

170 
(Isomer A) 

1H-NMR {CDCI3) 6: 2.29-2.51 (2H, m), 2.B3 (1H, dd, 
J=16.0, 4.6 Hz), 3.15 (11-1, dd, J=17.4, 5.8 Hz), 4.10-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.57-4.61 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.96-7.12 (3H, m). 

N-N Hu.. 

F3C 

ESI-MS 
402 [M+1-11+ 

  

1H-NMR {CDCI3) 6: 2.29-2.49 (2H, m), 2.84 (11-1, dd, 
J=16.0.4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.10-4.26 
(3H, m), 4.27-4.34 (1H, m), 4.57-4.60 (2H, m), 6.13 (11-1, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.95-7.16 (3H, m). 

 

170 
(isomer B) N HN.- 

F 0 

ESI-MS raiz 
402 [M+1-1]-1. 

     

171 

1H-NMR (CDC13) 8: 2.40-2.45 (2H, m), 2.81 (1H, dd, 
J=17.0, 3.9 Hz), 3.16 (1H, dd, J=16.7, 5.0 Hz), 4.10-4.23 
(3H, m), 4.26-4.31 (1H, m), 4.56-4.61 (2H, m), 6.13 (1H, 
s), 5.77 (1H, d, J = 8.6 Hz), 6.99 (1H, d, J=8.4 Hz), 7.19-
7.24 (21-1, m). 

ESI-MS 
446, 448 
1M+Hil+ 

172 

1H-NMR (CDCI3) 6: 2.33-2.46 (21-1, m), 2.86 (1H, dd, J = 
16.9, 3.4 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 
dd, J = 16.8, 5.7 Hz), 4.10-4.19 (3H, m), 4.27 (1H, m), 
4.55-4.85 (2H, m), 5.88 (1H, tt, J = 56.7, 4.5 Hz), 6.13 
(1H, s). 6.85 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (21-I, d, 
J = 8.4 Hz). 

ESI-MS raiz: 
432 (M+11)+ 

•-N 	HN. • 
F 

0 

.„...,..t  0H 	N,N HN,  - 

0r 0 

F3C 

HN, ' • 

0 

eN,P1,  1-114, - 

F3C 	 D 

Example Structural formula 	 NMR 	 MS 

1H-NMR (CDCI3) 6: 226-2.39 (2H, in), 2.82-2.88 (3H, 
m), 3.17 (1H, dd, J=16.7, 5.4 Hz), 4.01 (2H, t, J=7.1 Hz), 
4.07-4.18 (3H, m), 4.28 (1H, m), 4.37 (1H, m), 4.61 (1H, 
m), 5.82-6.38 (3H, m), 6.82 (1H, d, J=8.3 Hz), 6_91 (1H, 
5), 6.99 (1H, dd, J=8.4, 2.0 Hz), 7.03 (1H, d, J=7.9 Hz). 

HN 

0 

F 
—<F  I 

ESI-MS rnIr 
444 [WM+ 

1H-NMR (CDC13) 8: 1.44-1.54 {6H, m), 2.17 (1H, m), 
2.31 (1H, m), 2.84 (1H, dd, J=16.7, 3.8 Hz), 3.15 (1H, dd, 
J=16.8, 5.3 Hz), 4.03-4.13 (2H, m), 4.19 (2H, d, J=3.0 
Hz), 4.24 (1H, dd, J=12.6, 5.9 Hz), 4.60 (1H, m), 6.03 

s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, J=8.1 Hz), 
7.04 (1H, s), 7.08 (111, dd, J=8.7, 2.4 Hz). 

ESI-MS mlz: 
394 [M+1-1]-1. 

165 
(Isomer B) 

166 

CI 
1H-NMR (CDCI3) -. 1.78 (3H, t, J=19.1 Hz), 2.24-2.41 
(2H, m), 2.85 (1H, m), 3.15 (1H, dd, J=16.9, 5.3 Hz), 4.09 
(1H, m), 4.19 (2H, d, J=2.8 Hz), 4.23-4.29 (2H, m), 4.60 
(1H, m), 6.07 (1H, s),. 6.81 	d, J=8.7 Hz), 6.99 (1H, d, 
J=8.0 Hz), 7.04 (1H, s), 7.09 (1H, dd, J=8.6, 2.4 Hz). 

1H-NMR {CDCI3) 6: 0.91-0.95 (6H, m), 1.44-1.77 (5H, 
m), 2.17-2.28 (21-I, m), 2.85 (1H, m), 3.14 (1H, dd, 
J=16.4, 5.2 Hz), 4.01-4.12 (2H, m), 4.15-4.25 (3H, m), 
4.60 (11-1, m), 6.01 (1H, s), 6.81 (1H, d, J=8.7 Hz), 6.99 

d, J=8.0 Hz), 7.04 (1H, s), 7.08 (1H, d, J=8.8 Hz). 

ESI-MS raiz: 
398 (M+HJ+ 

ES!-MS raiz 
420 [M+1-1]+ 

167 

168 

169 

1 H-NMR (CDCI3) 6: 2.32-2.50 (21-I, m), 2.84 (1 H, dd, 
J=16.0, 4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.09-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.58-4.62 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.98-7.10 (3H, m). 

,N HNC• Fj_ 

F3C 	 0 

ESI-MS re& 
402 [M+1-1]+ 

170 
(Isomer A) 

1H-NMR {CDCI3) 6: 2.29-2.51 (2H, m), 2.B3 (1H, dd, 
J=16.0, 4.6 Hz), 3.15 (11-1, dd, J=17.4, 5.8 Hz), 4.10-4.24 
(3H, m), 4.25-4.32 (1H, m), 4.57-4.61 (2H, m), 6.13 (1H, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.96-7.12 (3H, m). 

N-N Hu.. 

F3C 

ESI-MS 
402 [M+1-11+ 

  

1H-NMR {CDCI3) 6: 2.29-2.49 (2H, m), 2.84 (11-1, dd, 
J=16.0.4.6 Hz), 3.15 (1H, dd, J=17.4, 5.8 Hz), 4.10-4.26 
(3H, m), 4.27-4.34 (1H, m), 4.57-4.60 (2H, m), 6.13 (11-1, 
s), 6.81 (1H, d, J = 9.2 Hz), 6.95-7.16 (3H, m). 

 

170 
(isomer B) N HN.- 

F 0 

ESI-MS raiz 
402 [M+1-1]-1. 

     

171 

1H-NMR (CDC13) 8: 2.40-2.45 (2H, m), 2.81 (1H, dd, 
J=17.0, 3.9 Hz), 3.16 (1H, dd, J=16.7, 5.0 Hz), 4.10-4.23 
(3H, m), 4.26-4.31 (1H, m), 4.56-4.61 (2H, m), 6.13 (1H, 
s), 5.77 (1H, d, J = 8.6 Hz), 6.99 (1H, d, J=8.4 Hz), 7.19-
7.24 (21-1, m). 

ESI-MS 
446, 448 
1M+Hil+ 

172 

1H-NMR (CDCI3) 6: 2.33-2.46 (21-1, m), 2.86 (1H, dd, J = 
16.9, 3.4 Hz), 3.04 (2H, dt, J = 17.4, 4.4 Hz), 3.17 (1H, 
dd, J = 16.8, 5.7 Hz), 4.10-4.19 (3H, m), 4.27 (1H, m), 
4.55-4.85 (2H, m), 5.88 (1H, tt, J = 56.7, 4.5 Hz), 6.13 
(1H, s). 6.85 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (21-I, d, 
J = 8.4 Hz). 

ESI-MS raiz: 
432 (M+11)+ 

 

230 

 

[0901] 

[Table 24] 



N 

HN, .• 

F3C 

0 

CH 

0 

CN 

Structural formula 

F 

_N 	HN, .• 

F3C CP 0  

NMR 	 MS 

1H-NMR (CDCI3) 6: 2.34-2.45 (2H, m), 2.86 (1H, m), 
3.04 (2H, dt, J =17.3, 4.5 Hz), 3.18 (1H, dd, J = 16.9, 5.3 
Hz), 4.12-4.20 (3H, m), 4.25 (1H, m), 4.58-4.62 (2H, m), 
5.88(1H, m), 6.13 (1H, s), 6.85(1H, d, J = 8.4 Hz), 6.94 
(1H, s), 7.02 (2H, d, J = 8.8 Hz). 

ESI-MS 
432 W+HI+ 

Example 

173 
(isomer A) 

173 

(isomer B) 

174 

175 

1H-NMR (CDCI3) 6: 2.35-2.74 (2H, m), 2.86 (1H, dd, J 
= 166, 3.8 Hz), 3.04 (2H, dt, J = 17.4, 4.5 Hz), 3.17 (1H, 
dd, ..1= 16.7, 5.4 Hz), 4.10-4.19 (3H, m), 4.29 (1H, m), 
4.53-4.65 (2H, m), 5.88 (1H, tt, J = 56.7, 4.5 Hz), 6.13 
(1H, 5), 6.85 (1H, d, J = 8.3 Hz), 5.94 (1H, s), 7.01 (2H, 
dd, 	= 8.4, 2.0 Hz). 

1H-NMR (CDCI3) 6: 2.35-2.46 (2H, rc), 2.98 (1H, dd, 
J=18.3, 4.0 Hz), 3.26 (1H, dd, J=17.1, 5.7 Hz), 4.10-4.19 
(1H, m), 4.24-4.31 (3H, m), 4.55-4.61 (1H, m), 4.66-4.68 
(1H, m), 6.15 (1H, s), 7.01-7.04 (2H, m), 7.32 (1H, s), 
7.39 (1H, dd, J = 8.6, 2.4 Hz), 7.73 (1H, d, J=8.1 Hz), 
7.93 (1H, dd, J=6.0, 2,1 Hz), 8.89 (11-I, d, J=1.8 Hz). 

1H-NMR (CDCI3) 8: 2.33-2.47 (2H, m), 2.59 (3H, s), 2.97 
(1H, dd, J=15.6, 3.0 Hz), 3.25 (1H, dd, J=16.6, 5.2 Hz), 
4.12-4.19 (1H, m), 4.25-4.31 (3H, m), 4.54-4.60 (1H, m), 
4.65-4.68 (1H, m), 6.14 (1H, s), 6.98 (1H, d, J=8.4 Hz). 
7.05 (1H, d, J=7.8 Hz), 7.19 (1H, d, J=8.1 Hz), 7.33-735 
(1H, m), 7.71 (1H, dd, ,1=8.1, 2.1 Hz), 8.67 (1H, d, J=1.3 
	Hz). 

1H-NMR (CDCI3) 8: 2.33-2.46 (2H, m), 2.96 (1H, dd, 
J.16.3, 3.3 Hz), 3.25 (1H, dd, J=16.2, 5.4 Hz), 4.05 (3H, 
s), 4.12-4.19 (1H, m), 4.25-4.30 (3H, m), 4.54-4.61 (1H, 
m), 4.66-4.68 (1H, m), 6.14 (1H, s), 6.98-7.05 (2H, m), 
7.21 (1H, s), 7.26-7.30 (1H, m), 8.66 (2H, d, J=1.3 Hz). 

ESI-MS raiz: 
432 [M1-1-1]+ 

ESI-MS rrdz: 
470 im+Fq+ 

ESI-MS 
459 [M+H]+ 

ESE-MS raiz: 
476 [WM+ g, 

0 

1H-NMR (CDCI3) 6: 1.42 (6H, s), 2.08 (2H, t, J=6.5 Hz), 
2.84 (1H, dd, J=17.3, 4.2 Hz), 3_14 (1H, dd, J=16.5, 5.3 
Hz), 4.10 (2H, t, J=6.5 Hz), 4.19 (2H, d, J=3.1 Hz), 4.60-
4.61 (1H, m), 5.97 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.97-
7.09 (3H, m). 

EV-MS miz: 
362 [M+1-1]+ 

HN 
0 

176 

177 

178 

1H-NMR {CDCI3) 6: 1.42 (6H, s), 2.08 (2H, t, J=6.5 Hz), 
2.91 (1H, dd, J=17.0, 4.8 Hz), 3.17 (1H, dd, J=17.0, 5.8 
Hz), 4.10 (2H, t, J=5.5 Hz), 4.26-4.32 (2H, m), 4.62-4.65 
(1H, m), 5.97 (1H, s), 6.91-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.5 Hz). 

ESI-MS rrdz: 
353 [M+1-11+ 

179 

180 

1H-NMR (CDCI3) 8: 1.42 (8H, d, J=3.7 Hz), 2.08 (2H, t, 
J=6.4 Hz), 2.98 (1H, dd, J=16.1, 4.0 Hz), 3.25 (1H, 
J=16.5. 5.3 Hz), 4.09 (2H, t, J=6.9 Hz), 4.23-4.31 (2H, m}, 
4.664.67 (1H, m), 5.98 (1H, s), 7.02 (2H, d, J=8.5 Hz), 
7.31 (1H, s), 7.39 (11-1, dd, J=8.5, 2.1 Hz), 7.73 (1H, d, 
J=8.1 Hz), 7.93 (1H, dd, J=8.1, 2.3 Hz), 8.89 (11-1, d, 
J=1.6 Hz). 

1H-NMR (CDCI3) 6: 1.66-1.75 (1H, m), 1.91-2.04 (1H, 
m), 2.09-2.27 (4H, rn), 2.36 (2H, m), 2.90 (1H, dd, 
J=16.1, 5.0 Hz), 3.16 (1H, dd, J=17.0, 5.0 Hz), 4.10 (2H, 
t, J=6.3 Hz), 4.21-4.32 (2H, m), 4.63 (111, m), 8.00 (1H, 
s), 6.88-6.95 (2H, m), 7.313 (11i, s), 7.42 (1H, d, J=8.4 Hz). 

N 	• 

141="°  

ESI-MS miz: 
430 [M+1-1]-1- 

ESf-MS trdz: 
365 [M+1-1]+ 

HN, • 

F3C . 	\ ❑ 

ES1-MS mlz: 
432 [M-E-H]+ 

ESI-MS mlz: 
470 [M+1-11+ 

1H-NMR (C0C13) 8: 2.35-2.74 (2H, m), 2.86 (1H, dd, J 
= 16.9, 3.8 Hz), 3.04 (2H, dt. J = 17.4, 4.5 Hz), 3.17 (1H, 
dd, ..1= 167, 5.4 Hz), 4.10-4.19 (3H, m), 4.29 (1H, m), 
4.53-4.65 (2H, m), 5.88 (1H, tt, .1 = 56.7, 4.5 Hz), 6.13 
(1H, s), 6.85 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, 
dd, J = 8.4, 2.0 Hz). 

1H-NMR (CDC13) 6: 2.35-2.46 (2H, m), 2.98 (1H, dd, 
J=16.3, 4.0 Hz), 3.26 (1H, dd, J=17.1, 5.7 Hz), 4.10-4.19 
(1H, m), 4.24-4.31 (3H, m), 4.55-4.61 (1H, rn), 4.66-4.68 
(1H, m), 6.15 (1H, 5), 7.01-7.04 (2H, m),7.32 (1H, s), 
7.39 (1H, dd, J = 8.6, 2.4 Hz), 7.73 (1H, d, J=8.1 Hz), 
7.93 (1H, dd, .1=8.0, 2,1 Hz), 8.89 (11-1, d, J=1.8 Hz). 

1H-NMR (CDC13) 8: 2.33-2.47 (2H, m), 2.59 (3H, s), 2.97 
(1H, dd, J=15.6, 3.0 Hz), 3.25 (1H, dd, J=16.6, 5.2 Hz), 
4.12-4.19 (1H, m), 4.25-4.31 (3H, rn), 4.54-4.60 (1H, m), 
4.65-4.68 (1H, m), 6.14 (1H, s), 6.98 (1H, d, J=8.4 Hz), 
7.05 (1H, d, J=7.8 Hz), 7.19 (1H, d, J=8.1 Hz), 7.33-7.35 
(1H, m), 7.71 (1H, dd, .1=8.1, 2.1 Hz), 8.67 (1H, d, J=1.3 
	Hz). 

ES1-MS mlz: 
459 [m+H]+ 

1H-NMR (CDC13) a: 2.33-2.46 (2H, m), 2.96 (1H, dd, 
J=16.3, 3.3 Hz), 3.25 (1H, dd, .1-,16.2, 5.4 Hz), 4.05 (3H, 
s), 4.12-4.19 (1H, m), 4.25-4.30 (311, m), 4.54-4.61 (1H, 
rn), 4.66-4.68 (1H, m), 6.14 (1H, s), 6.98-7.05 (211, m), 
7.21 (1H, s), 7.26-7.30 (1H, m), 8.66 (21-1, d, J=1.3 Hz). 

ESI-MS mlz; 
476 [Whi]+ 

HO . 

FsC. 0 	❑ 

F3C 

r-N_N g,,. 

0 

CN 

Example Structural formula 	 NMR 	 MS 

1H-NMR (CDC13) 45: 2.34-2.45 (2H, m), 2.86 (1H. m), 
3.04 (2H, dt, J = 17.3, 4.5 Hz), 3.18 (1H, dd, J =16.9, 5.3 
Hz), 4.12-4.20 (3H, m), 4.26 (1H, m), 4.58-4.62 (2H, m), 
5.88 (1H, m), 6.13 (1H, s), 6.65 (1H, d, J = 8.4 Hz), 6.94 
(1H, s), 7.02 (2H, d, J = 8.8 Hz). 

173 
(isomer A) 

ES1-MS mlz: 
432 [M-1-1-1]-1- 

173 
(isomer B) 

174 

175 

176 

177 

1H-NMR (C0C13) 6: 1.42 (61-1, s), 2.08 (2H, t, J=6.5 Hz), 
2.84 (1H, dd, J=17.3, 4.2 Hz), 3.14 (1H, dd, J=16.5, 5.3 
Hz), 4.10 (2H, t, J=6.5 Hz), 4.19 (2H, d, J=3.1 Hz), 4.60-
4.61 (1H, m), 5.97 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.97-
7.09 (31-1, m). 

1 H-NMR (CDC13) 8: 1.42 (6H, s), 2.08 (2H, t, J=6.5 Hz), 
2.91 (1H, dd, J=17.0, 4.8 Hz), 3.17 (1H, dd, J=17.0, 5.6 
Hz). 4.10 (21-1, t, J=5.5 Hz), 4.26-4.32 (2H, m), 4.62-4.65 
(1H, m), 5.97 (1H, 5), 6,91-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.5 Hz). 

178 FIN,• • 

0 

ES1-MS mlz: 
362 [M+1-1]+ 

ES1-MS mlz: 
353 [M+F1]+ 

179 

180 

1H-NMR (CDCI3) 6: 1.42 (6H, d, J 3,7 Hz), 2.08 (211, t, 
J=6.4 Hz), 2.98 (1H, dd, J=16.1, 4.0 Hz), 3.25 (1H, dd, 
J=16.5. 5.3 Hz), 4.09 (2H, t, .1=6.9 Hz), 4.23-4.31 (2H, rn), 
4.66-4.67 (1H, m), 5.98 (1H, s), 7.02 (2H, d, J=8.5 Hz), 
7.31 (1H, s), 7.39 (1H, dd, J=8.5, 2.1 Hz), 7.73 (1H, d, 
J=8.1 Hz), 7.93 (1H, dd, J=8.1, 2.3 Hz), 8.89 (1H, d, 
J=1.6 Hz). 

1H-NMR (CDC13) 6: 1.66-1.75 (1H, m), 1.91-2.04 (1H, 
m), 2.09-2.27 (41-1, rn), 2.36 (2H, m), 2.90 (1H, dd, 
J=16.1, 5.0 Hz), 3.16 (1H, dd, J.17.0, 5.0 Hz), 4.10 (2H, 
t, J=6.3 Hz), 4.21-4.32 (2H, m), 4.63 (1H, rn), 6.00 (1H, 
s), 6.88-6.95 (2H, m), 7.3B (1H, s), 7.42 (1H, d, J=8.4 Hz). 

N
~_

N HN  

ESI-MS 
430 [M+11]+ 

ESE-MS mfz: 
365 [M*H1+ 

HN, • 

F3C . 	\ ❑ 

ES1-MS mlz: 
432 [M-E-H]+ 

ESI-MS mlz: 
470 [M+1-11+ 

1H-NMR (C0C13) 8: 2.35-2.74 (2H, m), 2.86 (1H, dd, J 
= 16.9, 3.8 Hz), 3.04 (2H, dt. J = 17.4, 4.5 Hz), 3.17 (1H, 
dd, ..1= 167, 5.4 Hz), 4.10-4.19 (3H, m), 4.29 (1H, m), 
4.53-4.65 (2H, m), 5.88 (1H, tt, .1 = 56.7, 4.5 Hz), 6.13 
(1H, s), 6.85 (1H, d, J = 8.3 Hz), 6.94 (1H, s), 7.01 (2H, 
dd, J = 8.4, 2.0 Hz). 

1H-NMR (CDC13) 6: 2.35-2.46 (2H, m), 2.98 (1H, dd, 
J=16.3, 4.0 Hz), 3.26 (1H, dd, J=17.1, 5.7 Hz), 4.10-4.19 
(1H, m), 4.24-4.31 (3H, m), 4.55-4.61 (1H, rn), 4.66-4.68 
(1H, m), 6.15 (1H, 5), 7.01-7.04 (2H, m),7.32 (1H, s), 
7.39 (1H, dd, J = 8.6, 2.4 Hz), 7.73 (1H, d, J=8.1 Hz), 
7.93 (1H, dd, .1=8.0, 2,1 Hz), 8.89 (11-1, d, J=1.8 Hz). 

1H-NMR (CDC13) 8: 2.33-2.47 (2H, m), 2.59 (3H, s), 2.97 
(1H, dd, J=15.6, 3.0 Hz), 3.25 (1H, dd, J=16.6, 5.2 Hz), 
4.12-4.19 (1H, m), 4.25-4.31 (3H, rn), 4.54-4.60 (1H, m), 
4.65-4.68 (1H, m), 6.14 (1H, s), 6.98 (1H, d, J=8.4 Hz), 
7.05 (1H, d, J=7.8 Hz), 7.19 (1H, d, J=8.1 Hz), 7.33-7.35 
(1H, m), 7.71 (1H, dd, .1=8.1, 2.1 Hz), 8.67 (1H, d, J=1.3 
	Hz). 

ES1-MS mlz: 
459 [m+H]+ 

1H-NMR (CDC13) a: 2.33-2.46 (2H, m), 2.96 (1H, dd, 
J=16.3, 3.3 Hz), 3.25 (1H, dd, .1-,16.2, 5.4 Hz), 4.05 (3H, 
s), 4.12-4.19 (1H, m), 4.25-4.30 (311, m), 4.54-4.61 (1H, 
rn), 4.66-4.68 (1H, m), 6.14 (1H, s), 6.98-7.05 (211, m), 
7.21 (1H, s), 7.26-7.30 (1H, m), 8.66 (21-1, d, J=1.3 Hz). 

ESI-MS mlz; 
476 [Whi]+ 

HO . 

FsC. 0 	❑ 

F3C 

r-N_N g,,. 

0 

CN 

Example Structural formula 	 NMR 	 MS 

1H-NMR (CDC13) 45: 2.34-2.45 (2H, m), 2.86 (1H. m), 
3.04 (2H, dt, J = 17.3, 4.5 Hz), 3.18 (1H, dd, J =16.9, 5.3 
Hz), 4.12-4.20 (3H, m), 4.26 (1H, m), 4.58-4.62 (2H, m), 
5.88 (1H, m), 6.13 (1H, s), 6.65 (1H, d, J = 8.4 Hz), 6.94 
(1H, s), 7.02 (2H, d, J = 8.8 Hz). 

173 
(isomer A) 

ES1-MS mlz: 
432 [M-1-1-1]-1- 

173 
(isomer B) 

174 

175 

176 

177 

1H-NMR (C0C13) 6: 1.42 (61-1, s), 2.08 (2H, t, J=6.5 Hz), 
2.84 (1H, dd, J=17.3, 4.2 Hz), 3.14 (1H, dd, J=16.5, 5.3 
Hz), 4.10 (2H, t, J=6.5 Hz), 4.19 (2H, d, J=3.1 Hz), 4.60-
4.61 (1H, m), 5.97 (1H, s), 6.81 (1H, d, J=8.6 Hz), 6.97-
7.09 (31-1, m). 

1 H-NMR (CDC13) 8: 1.42 (6H, s), 2.08 (2H, t, J=6.5 Hz), 
2.91 (1H, dd, J=17.0, 4.8 Hz), 3.17 (1H, dd, J=17.0, 5.6 
Hz). 4.10 (21-1, t, J=5.5 Hz), 4.26-4.32 (2H, m), 4.62-4.65 
(1H, m), 5.97 (1H, 5), 6,91-6.94 (2H, m), 7.39 (1H, s), 
7.42 (1H, d, J=8.5 Hz). 

178 FIN,• • 

0 

ES1-MS mlz: 
362 [M+1-1]+ 

ES1-MS mlz: 
353 [M+F1]+ 

179 

180 

1H-NMR (CDCI3) 6: 1.42 (6H, d, J 3,7 Hz), 2.08 (211, t, 
J=6.4 Hz), 2.98 (1H, dd, J=16.1, 4.0 Hz), 3.25 (1H, dd, 
J=16.5. 5.3 Hz), 4.09 (2H, t, .1=6.9 Hz), 4.23-4.31 (2H, rn), 
4.66-4.67 (1H, m), 5.98 (1H, s), 7.02 (2H, d, J=8.5 Hz), 
7.31 (1H, s), 7.39 (1H, dd, J=8.5, 2.1 Hz), 7.73 (1H, d, 
J=8.1 Hz), 7.93 (1H, dd, J=8.1, 2.3 Hz), 8.89 (1H, d, 
J=1.6 Hz). 

1H-NMR (CDC13) 6: 1.66-1.75 (1H, m), 1.91-2.04 (1H, 
m), 2.09-2.27 (41-1, rn), 2.36 (2H, m), 2.90 (1H, dd, 
J=16.1, 5.0 Hz), 3.16 (1H, dd, J.17.0, 5.0 Hz), 4.10 (2H, 
t, J=6.3 Hz), 4.21-4.32 (2H, m), 4.63 (1H, rn), 6.00 (1H, 
s), 6.88-6.95 (2H, m), 7.3B (1H, s), 7.42 (1H, d, J=8.4 Hz). 

N
~_

N HN  

ESI-MS 
430 [M+11]+ 

ESE-MS mfz: 
365 [M*H1+ 

 

231 

 

[0902] 
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N NW. 

0-" --  ❑ 

_N HN..• 

0 

/—CF3  

FaC7,\' 
0 	o 

F35 

</Th ❑ 	11 Me'  
0 

F5 

❑ 

F5 

0 
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181 

1H-NMR (CDCI3) 6: 2.88 (1H, dd, J=16.2, 4.0 Hz), 3.20 
(1H, dd, J=16.9, 4.3 Hz), 4.15-4.21 (3H, m), 4.57-4.65 
(2H, rn), 5.98 (1H, s), 6.18 (1H, dt, J=12.4, 3.2 Hz), 6.86-
6.91 (2H, m). 7 05-7 07 (2H. m), 7.13 (1H, t, J=7.4 Hz), 
7.37-7.44 (5H, m). 

ESI-MS 
362 [M4H]+ 

ESI-MS 
409 [MsH1+ 182 

1H-NMR (CDCI3) 6: 2.91 (1H, dd, J=16.6, 4.5 Hz), 3.18 
(1H, dd, J=17.1, 4.1 Hz), 4.18 (IH, m), 4.24-4.33 (2H, m), 
4.59-4.68 (2H, m), 5.99 (1H, a), 6.20 (1H, dt, J=12.5, 1.8 
Hz), 6.91-6.98 (2H, m), 7.36-7.45 (7H, m). 

11-1-NMR (CDCIs) (5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, J=9.5 Hz) 4.57 (2H, s), 4.63 (1H. m), 5.50 (1H, m), 
6.03 (1H, s), 8.88 (IH, d, J=8.8 Hz), 7.00 (11-1, d, J=6.8 
Hz), 7.05 (1H, s), 7.12 (1H, d, J = 8.8 Hz). 

IH-NMR (CDCI3) 5: 2_86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(IH, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, Jr- 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, J=9.5 Hz) 4.57 (2H, s), 4.63 (1H, m), 5.50 (1H, m), 
6.03 (1H, s), 6.88 (1H, d, J=6.8 Hz), 7.00 (1H, d, J=6.8 
Hz), 7.05 (1H, s), 7.12 (1H, d, J = 8.8 Hz). 

1H-NMR {CDCI3} 6: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m). 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, J=9.5 Hz) 4.57 (2H, s), 4.63 (1Ft, m), 5.50 (1H. m), 
6.03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (1H, d, J.6.8 
Hz), 7.05 (1H, s), 7.12 (1H, d, J = 8.8 Hz). 

FsC—C
N  

IL 

/—CF3  
0 

EEl-MS 
466 (M+H)4- 

ESI-MS 
466 [M+H]+ 

ESI-MS mfz 
466 prIsi-o. 

183 

184 
(isomer A) 

184 
(isomer B) 

1H-NMR (CDCI3) 6: 0.15-0.19 (2H, m), 0.50-0.57 (2H, 
m), 1.02 (1H, m), 2.87 (1H. m), 3.18 (1H, m). 3.36 (2H, 
dd, J = 6.9, 3.8 Hz), 3.73-3.85 (4H, m), 4.14-4.20 (3H, 
m), 4.31 (1H, dt, J = 13.6, 4.4 Hz), 4.57 (2H, s), 4.63 (1H, 
m), 5.41 (1H, m), 5.91 (1H, s), 6.87 (1H, d, J = 8.3 Hz), 
7.60-7.14 (214, m), 7.11 (1H, dd, J = 8.3.2.1 Hz). 

1H-NMR (CDCI3) 6: 0.14-0.23 (2H, m), 0.49-0.57 (2H, 
m), 1.02 (1H, m), 2.87 (1H, dd, J = 16.8, 4.3 Hz), 3.18 
(11-1, dd, J = 16.6, 5.3 Hz), 3,36 (2H, d, .1 = 6.9 Hz), 3.73-
3.85 (4H, m), 4.14-4.21 (3H, m), 4.30 (1 H, t, J ,= 9.2 Hz), 
4.56 (2H, 0, 4.63 (1H, rn), 5.41 (IH, m), 5.90 (1H, s), 
6.87 (11-1, d, J= 8.3 Hz), 7.00-7.04 (2H, m), 7.11 (1H, dd, 
	J = 8.4, 2.0 Hz). 	  

1H-NMR (CDCI3) 8: 0.19 (2H, s), 0.54 (2H, d, J = 7.8 
Hz), 1.03 (1H, m), 2.86 (1H, m), 3.18 (1H, dd, J = 16.6, 
5.0 Hz), 3.37 (2H, d, J = 6.9 Hz), 3.74-3.85 (4H, m), 4.16-
4.20 (3H, m), 4.29 (1H, t, J = 9.1 Hz), 4.57 (2H, a), 4.63 
(1H, m), 5.40(1H, m), 5.90 (1H, a), 6.87 (1H, d, J = 8.3 
Hz), 7.00 (1H, d, J = 8.2 Hz), 7.04 (11-1, s), 7.11 (1H, s). 

ESI-MS miz: 
482 [M-i•H]+ 

ESI-MS rn/z: 
482 (M+H]+ 

ESI-MS rn/z: 
482 [M-th]t- 

185 

186 
(isomer A) 

186 
(Isomer B) 

187 

1H-NMR (CDCI3) 6: 2.84-2.89 (1H, m), 3.15-3.21 (1H, 
m), 3.20 (1H, d, J=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89-
3.99 (4H, m), 4.15-4,21 (3H, m), 4.31 (1H. dt, J=14.1, 4.3 
Hz), 4.57 (1H, s), 4.63 (IH, m), 5.42 (1H, m), 5.92 (11-1, 
a), 6.87 (1H, d, J=8.4 Hz), 7.00-7.04 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

ESI-MS rn/z: 
510 [M-H-l]+ 
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1H-NMR (CDCI3) 5 : 2.88 (1H, dd, J=16.2, 4.0 Hz), 3.20 

(1H, dd, J=16.9, 4.3 Hz), 4.15-4.21 (3H, m), 4.57-4.65 
(2H, m), 5.98 (1H, s), 6.18 (1H, dt, J=12A, 3.2 Hz), 6.86-
6.91 (2H, m), 7.05-7.07 (2H, m), 7.13 (1H, t, J=7.4 Hz), 
7.37-7.44 (5H, m). 

ESI-MS miz, 
362 [M+H14. 

N 	RN- • 

182 

1H-NMR (CDCI3) 5 211 (1H, dd, J=16.6, 4.5 Hz), 3.18 
(1H, dd, J=17.1, 4.1 Hz), 4.18 (1H, m), 4.24-4.33 (2H, m), 
4.59-4.68 (2H, m), 5.99 (1H, a), 6.20 (1H, dt, J=12.5, 1.8 
Hz), 6.91-6.98 (2H, m), 7.36-7.45 (7H, m). 

ESI-MS re& 
409 [M-PH]+ 

_N HN, .• 

1H-NMR (CDCI3) (5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 

(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1 H, t, J=9.5 Hz) 4.57 (2H, a), 4.63 (1H, m), 5.50 (1H, re), 
6.03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (1H, d, J=6.8 
Hz), 7.05 (1H, a), 7.12 (1H, d, J = 8.8 Hz). 

_N HNr.• 

‘O 

183 

184 
(isomer A) 

1H-NMR (CDCI3) 5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 

4.16-4.25 (211, m), 4.36 (1 H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, J=9.5 Hz) 4.57 (2H, s), 4.63 (1H, m), 5.50 (1H, m), 
6_03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (111, d, J=6.8 
Hz), 7.05 (1H, s), 7.12 (1H, d, J = 8.8 Hz). 

184 

(isomer B) 

185 

1H-NMR (CDCI3) 5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, .1=9.5 Hz) 4.57 (2H, a), 4.63 (1H, m), 5.50 (1H, m), 

6.03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (1H, d, J=6.8 
Hz), 7.05 (1H, a), 7.12 (1H, d, J = 8.13 Hz). 

1H-NMR (CDCI3) 	0.15-0.19 (211, m), 0.50-0.57 (2H, 
m), 1.02 (1H, m), 2.87 (1H, re), 3.18 (1H, re), 3.36 (2H, 
dd, J = 6.9, 3.8 Hz), 3.73-3.85 (4H, m), 4.14-4.20 (3H, 

m), 4.31 (1H, dt, J= 13.6, 4.4 Hz), 4.57 (2H, a), 4.63 (1H, 
m), 5.41 (1H, m), 5.91 (1H, a), 6.87 (1H, d, J = 8.3 Hz), 
7.00-7.14 (2H, m), 7.11 (1H, dd, J = 8.3, 2.1 Hz). 

ESI-MS 
466 [M+H)+ 

ESI-MS 
466 1M+HIA- 

ESI-MS nth: 
466 tm+i-Ip 

ESI-MS mfz: 
482 (N14•H)4- 

F3C 	1H-NMR {CDCI3) 6: 0.14-0.23 (2H, m), 0.49-0.57 (2H, )  

m), 1.02(1H, m), 2.87 (1H, dd, J = 16.8, 4.3 Hz), 3.18 
0 

(1H, dd, J= 16.6, 5.3 Hz), 3.36 (2H, d, J = 6.9 Hz), 3.73- 
3.85 (4H, m), 4.14-4.21 (3H, m), 4.30 (1H, t, J = 9.2 Hz), 

4.56 (2H, s), 4.63 (1H, m), 5.41 (1H, m), 5.90 (1H, a), 
6.87 (1H, d, J= 8.3 Hz), 7.00-7.04 (2H, m), 7.11 (1H, dd, 
J = 8.4, 2.0 Hz).  

O 

ESI-MS miz: 
482 [M+11-1- 

186 
(isomer A) 

186 
(Isomer 8) 

187 

1H-NMR (CDCI3} 8: 0.19 (2H, a), 0.54 (2H, d, J = 7.8 
Hz), 1.03 (1H, re), 2.86 (1H, m), 3.113 (1H, dd, J = 16.6, 
5.0 Hz), 3.37 (2H, d, J = 6.9 Hz), 3.74-3.85 (4H, m), 4.16-
4.20 (3H, m), 4.29 (1H, t, J = 9.1 Hz), 4.57 (2H, s), 4.63 

(1H, m), 5.40(1H, m), 5.90 (1H, s), 6.87 (1H, d, J = 8.3 
Hz), 7.00 (1H, d, J = 8.2 Hz), 7.04 (1H, a), 7.11 (1H, a). 

1H-NMR (CDCI3) 8: 2.84-2.89 (1H, m), 3.15-3.21 (1H, 
m), 3.20 	d, J=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89- 
3.99 (4H, m), 4.15-4.21 (31-1, m), 4.31 (1H, dt, J=14,1, 4.3 
Hz), 4.57 (1H, s), 4.63 (1H, m), 5.42 (1H, m), 5.92 (1H, 
a), 6.87 (1H, d, J=8.4 Hz), 7.00-7.04 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

ESI-MS m/z: 
482 [M+K+ 

ESI-MS rniz: 
510 [M+H]+ 

CF3  

HN,.• 

0 	o 

4-N HN,,- 
F3C7,s

/4- 
 
0 	o 

F3C 

0 

F3C  

FsC 

F3C 

0 

O 

Example Structural formula 
	

NMR 
	

MS 

181 

1H-NMR (CDCI3) 5 : 2.88 (1H, dd, J=16.2, 4.0 Hz), 3.20 

(1H, dd, J=16.9, 4.3 Hz), 4.15-4.21 (3H, m), 4.57-4.65 
(2H, m), 5.98 (1H, s), 6.18 (1H, dt, J=12A, 3.2 Hz), 6.86-
6.91 (2H, m), 7.05-7.07 (2H, m), 7.13 (1H, t, J=7.4 Hz), 
7.37-7.44 (5H, m). 

ESI-MS miz, 
362 [M+H14. 

N 	RN- • 

182 

1H-NMR (CDCI3) 5 211 (1H, dd, J=16.6, 4.5 Hz), 3.18 
(1H, dd, J=17.1, 4.1 Hz), 4.18 (1H, m), 4.24-4.33 (2H, m), 
4.59-4.68 (2H, m), 5.99 (1H, a), 6.20 (1H, dt, J=12.5, 1.8 
Hz), 6.91-6.98 (2H, m), 7.36-7.45 (7H, m). 

ESI-MS re& 
409 [M-PH]+ 

_N HN, .• 

1H-NMR (CDCI3) (5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 

(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1 H, t, J=9.5 Hz) 4.57 (2H, a), 4.63 (1H, m), 5.50 (1H, re), 
6.03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (1H, d, J=6.8 
Hz), 7.05 (1H, a), 7.12 (1H, d, J = 8.8 Hz). 

_N HNr.• 

‘O 

183 

184 
(isomer A) 

1H-NMR (CDCI3) 5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 

4.16-4.25 (211, m), 4.36 (1 H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, J=9.5 Hz) 4.57 (2H, s), 4.63 (1H, m), 5.50 (1H, m), 
6_03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (111, d, J=6.8 
Hz), 7.05 (1H, s), 7.12 (1H, d, J = 8.8 Hz). 

184 

(isomer B) 

185 

1H-NMR (CDCI3) 5: 2.86 (1H, dd, J= 16.8, 5.2 Hz), 3.19 
(1H, dd, J= 16.8, 5.6 Hz), 3.82 (2H, dd, J= 17.8, 9.7 Hz), 
4.16-4.25 (2H, m), 4.36 (1H, dd, J= 10.5, 5.5 Hz), 4.50 
(1H, t, .1=9.5 Hz) 4.57 (2H, a), 4.63 (1H, m), 5.50 (1H, m), 

6.03 (1H, a), 6.88 (1H, d, J=8.8 Hz), 7.00 (1H, d, J=6.8 
Hz), 7.05 (1H, a), 7.12 (1H, d, J = 8.13 Hz). 

1H-NMR (CDCI3) 	0.15-0.19 (211, m), 0.50-0.57 (2H, 
m), 1.02 (1H, m), 2.87 (1H, re), 3.18 (1H, re), 3.36 (2H, 
dd, J = 6.9, 3.8 Hz), 3.73-3.85 (4H, m), 4.14-4.20 (3H, 

m), 4.31 (1H, dt, J= 13.6, 4.4 Hz), 4.57 (2H, a), 4.63 (1H, 
m), 5.41 (1H, m), 5.91 (1H, a), 6.87 (1H, d, J = 8.3 Hz), 
7.00-7.14 (2H, m), 7.11 (1H, dd, J = 8.3, 2.1 Hz). 

ESI-MS 
466 [M+H)+ 

ESI-MS 
466 1M+HIA- 

ESI-MS nth: 
466 tm+i-Ip 

ESI-MS mfz: 
482 (N14•H)4- 

F3C 	1H-NMR {CDCI3) 6: 0.14-0.23 (2H, m), 0.49-0.57 (2H, )  

m), 1.02(1H, m), 2.87 (1H, dd, J = 16.8, 4.3 Hz), 3.18 
0 

(1H, dd, J= 16.6, 5.3 Hz), 3.36 (2H, d, J = 6.9 Hz), 3.73- 
3.85 (4H, m), 4.14-4.21 (3H, m), 4.30 (1H, t, J = 9.2 Hz), 

4.56 (2H, s), 4.63 (1H, m), 5.41 (1H, m), 5.90 (1H, a), 
6.87 (1H, d, J= 8.3 Hz), 7.00-7.04 (2H, m), 7.11 (1H, dd, 
J = 8.4, 2.0 Hz).  

O 

ESI-MS miz: 
482 [M+11-1- 

186 
(isomer A) 

186 
(Isomer 8) 

187 

1H-NMR (CDCI3} 8: 0.19 (2H, a), 0.54 (2H, d, J = 7.8 
Hz), 1.03 (1H, re), 2.86 (1H, m), 3.113 (1H, dd, J = 16.6, 
5.0 Hz), 3.37 (2H, d, J = 6.9 Hz), 3.74-3.85 (4H, m), 4.16-
4.20 (3H, m), 4.29 (1H, t, J = 9.1 Hz), 4.57 (2H, s), 4.63 

(1H, m), 5.40(1H, m), 5.90 (1H, s), 6.87 (1H, d, J = 8.3 
Hz), 7.00 (1H, d, J = 8.2 Hz), 7.04 (1H, a), 7.11 (1H, a). 

1H-NMR (CDCI3) 8: 2.84-2.89 (1H, m), 3.15-3.21 (1H, 
m), 3.20 	d, J=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89- 
3.99 (4H, m), 4.15-4.21 (31-1, m), 4.31 (1H, dt, J=14,1, 4.3 
Hz), 4.57 (1H, s), 4.63 (1H, m), 5.42 (1H, m), 5.92 (1H, 
a), 6.87 (1H, d, J=8.4 Hz), 7.00-7.04 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

ESI-MS m/z: 
482 [M+K+ 

ESI-MS rniz: 
510 [M+H]+ 

 

232 

 

[0903] 

[Table 26] 



H 
FaC 	

0 
	

N. 

MS 

ESI-MS mlz: 
510 [Mt-H]+ 

NMR 

1H-NMR (CDCI3) 	2.83-2.90 (111, m), 3.15-3.23 (1H, 
m), 3.20 (1H, d, J=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89-
3.97 (4H, m), 4.15-423 (3H, m), 4.30 (1H, dt, J=14.1, 4.3 
Hz), 4.57 (1H, s), 4.65 (1H, m), 5.42 (1H, m), 5.92 (1H, 
s), 8.87 (1H, d, ,J=8.4 Hz), 6.99-7.05 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

Structural formula 

F35 

0 

FaC 

0)  

N—N 11 
F3C 

0 

F3C 

1H-NMR (CDC13) 8 : 2.85-2.91 (1H, m), 3.14-3.25 (1H, 
m), 3.20 (1H, d, J=5.2 Hz), 3.81 (2H, q, J=8.8 Hz), 3.89-
3.98 (4H, m), 4.16-4.23 (3H, ni), 4.30 (1H, dt, J=4.3, 14.1 
Hz), 4.58 (1H, s), 4.65 (1H, m), 5.42 (1H, m), 5.92 (1H, 
s), 6.86 (1H, d, J=8.4 Hz), 6.99-7.06 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDC13) 6: 2.82-2.88 (3H, m), 3.16 (1H, dd, J = 
16.7, 5.3 Hz), 3.89-4.03 (6H, m), 4.16-4.21 (3H, m), 4.32 
(1H, dt, J = 9.3, 4.4 Hz), 4.61 (1H, in), 5.41 (1H, m), 5.92 
(1H, s), 6.19 (1H, t, J = 74.8 Hz), 6.81 (1H, d, .1= 8.4 Hz), 
6.90 (1H, s), 6.97-7.03 (2H, m). 

ESI-MS 
510 [M+H1+ 

ESI-MS mlz: 
492 [Mt-H]+ 

1H-NMR (COGIO 6: 2.82-2.88 (3H, m), 3,16 (1H, dd, J 
16.6, 5.4 Hz), 3.89-4.03 (6H, m), 4.16-4.20 (3H, m), 4.33 
(1H, t, J = 9.3 Hz), 4.61 (1H, m), 5.42 (1H, m), 5.92 (1H, 
s), 6.19 (1H, t, J = 74.13 Hz), 6.81 (1H, d, J =13.3 Hz), 6.90 
(1H, s), 6.97-7.03 (2H, m). 

1H-NMR (CDCW 6: 2.81-2.88 (3H, m), 3.16 (1H, dd, J = 
16.7, 5.5 Hz), 3.90-4.03 (6H, m), 4.18-4.21 (3H, m), 4.31 
(1H, t, J = 9.3 Hz), 4.61 (1H, m), 5.41 (1H, m), 5.92 (1H, 
s), 6.19 (1H, t, = 74.8 Hz), 6.81 (1H, d, J = 8.3 Hz), 6.90 
(1H, s), 6.97-7.02 (2H, rn). 

11-1-NMR (COC13) 6: 2.86 (1H, rn), 3.15-3.31 (3H, in), 
3.91-3.98 (4H, m), 4.20 (3H, d, J=2.3 Hz), 4.33 (1H, m), 
4_63 (1H, rn), 5.42 (1H, m), 5.92 (1H, s), 6_135 (1H, d, 
J=8.3 Hz), 6_98-7.08 (3H, in). 

1H-NMR (CDC13) 6: 2.86 (1H, dd, J=17.2, 3.6 Hz), 3.18 
(1H, dd, J=16.9, 5.1 Hz), 3.26 (2H, q, J=10.8 Hz), 3.89-
3.97 (4H, m), 4.20 (3H, s), 4.33 (1H, t, J=9.5 Hz), 4.63 
(1H, rn), 5.42 (1H, rn), 5_92 (1H, s), 6.85 (1H, d, J=8.4 
Hz), 6.97 (1H, s), 7.01 (1H, d, J=7.3 Hz), 7.05 (1H, 
J=8.2 Hz). 

1H-NMR (CDCI3) 6 : 2.59 (3H, s), 2.96 (1H, m), 3.26 (1H, 
rn), 3.88-3.96 (4H, m), 4.17 (1H, m), 4.26-4.30 (3H, m), 
4.67 (1H, rn), 5.41 (1H, m), 5.92 (1H, a), 6.98-7.03 (2H, 
m), 7.73-7.76 (2H, ro), 8.45 (1H, 5), 8.83 (1H, s). 

1H-NMR (00013) 6: 2_58 (3H, s), 2.96 (1H, d, J=17.0 
Hz), 3.28 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.96 (4H, m), 
4.16 (1H, t, J=8.0 Hz), 4.27-4.34 (3H, m), 4.67 (1 H, s), 
5.41 (1H, s), 5.92 (1H, s), 6.99 (1H, d, J=6.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.76 (2H, m), 8.45 (1H, a), 8.83 
(1H, a). 

194 
(isomer A) 

190 
(isomer A) 

190 
(isomer B) 

192 
(isomer B) 

193 

191 

ESI-MS mlz: 
492 EM+H]+ 

ESI-MS mlz: 
492 [M+H]+ 

ESI-MS mlz: 
480 lMi-F11+ 

ESI-MS mlz: 
480 [M+H1+ 

ESI-MS adz: 
490 EM+Hp- 

ES1-MS mlz: 
490 [M+1-1]+ 

Example 

188 
(isomer A) 

188 
(isomer B) 

189 

1-0 0 
FC ❑ 0 

N 1'4\  

faC 

F3c/---0/"—r 0-- 

-N N 
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rN-N 

F3C 
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F3C 
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N-N H 
F3C/-"- * 0 

0 

F3C 

F30 	• 
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F
F 

0 

NN H 

0 
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F3C/-C)  • 0-1--e'  

0 
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N HN,  

r0  
F3C 

Example Structural formula NMR 

1H-NMR (CDC13) 6: 2.83-2.90 (1H, m), 3.15-3.23 (1H, 
m), 3.20 (1H, d, .1=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89-
3.97 (4H, rn), 4.15-4.23 (3H, m), 4.30 (1H, dt, J=14.1, 4.3 
Hz), 4.57 (1H, a), 4.65 (1H, m), 5.42 (11-1, m), 5.92 (1H, 
a), 8.87 (1H, d, J=8.4 Hz), 8.99-7.05 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDCI3) 6: 2.85-2.91 (1H, rrt), 3.14-3.25 (1H, 
m), 3.20 (1H, d, J=5.2 Hz), 3.81 (2H, q, J=8.8 Hz), 3.89-
3.98 (4H, m), 4.18-4.23 (3H, m), 4.30 (1H, dt, J-4.3, 14.1 
Hz), 4.58 (1H, s), 4.65 (1H, m), 5.42 (1H, m), 5.92 (1H, 
s), 6.88 (1H, d, J=8.4 Hz), 6.99-7.06 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

188 
(isomer A) 

188 

(isomer B) 

189 

190 
(isomer B) 

1H-NMR (CDCI3) 8.2.82-2.88 (3H, m), 3.18 (1H, dd, J = 
16.7, 5.3 Hz), 3.89-4.03 (6H, m), 4.16-4.21 (3H, m), 4.32 
(1H, dt, J = 9.3, 4.4 Hz), 4.61 (1H, m), 5.41 (1FI, m), 5.92 

s), 6.19 (1H, t, J = 74.8 Hz), 6.61 (1H, d, J = 8.4 Hz), 
6.90 (1H, s), 6.97-7.03 (2H, m). 

1H-NMR (CDC13) : 2.82-2.88 (3H, m), 3.16 (1H, dd, J 
16.6, 5.4 Hz), 3.89-4.03 (6H, m), 4.16-4.20 (3H, m), 4.33 
(1H, t, J = 9.3 Hz), 4.61 (1H, rn), 5.42 (1H, m), 5.92 (1H, 
s), 6.19 (1H, t, J = 74.13 Hz), 6.81 (1H, d, J =13.3 Hz), 6.90 
(1H, s), 6.97-7.03 (2H, m). 

1H-NMR (CDC13) 6: 2.81-2.88 (3H, m), 3.16 (1H, dd, J 
5.5 Hz), 3.90-4.03 (6H, m), 4.18-4.21 (3H, m), 4.31 

(1H, t, ✪ = 9.3 Hz), 4.61 (1H, m), 5.41 (1H, m), 5.92 (1H, 
a), 6.19 (1H, t, ..1= 74.8 Hz), 6.81 (1H, d, J = 8.3 Hz), 6.90 
(1H, s), 6.97-7.02 (2H, m). 

190 
(isomer A) 

191 

cr,1 	1H-NMR (C0C13) : 2.86 (1H, m), 3.15-3.31 (3H, in), 
3.91-3.98 (4H, m), 4.20 (3H, d, J=2.3 Hz), 4.33 (1H, rn), 
4.63 (1H, rn), 5A2 (1H, m), 5.92 (1H., 5), 6.65 (1H, d, 
J=8.3 Hz), 6.98-7.08 (3H, m). 

192 
(isomer B) 

1H-NMR (CDCI3) 6: 2.86 (1H, dd, J=17.2, 3.6 Hz), 3.18 
(1H, dd, J=16.9, 5.1 Hz), 3.26 (2H, q, J=10.8 Hz), 3.89-
3.97 (4H, m), 4.20 (3H, s), 4.33 (1H, t, J=9.5 Hz), 4.63 
(1H, rn), 5.42 (1H, rn), 5.92 (1H, s), 6.85 (1H, d, J=8.4 
Hz), 6.97 (1H, s), 7.01 (1H, d, J=7.3 Hz), 7.05 (1H, d, 
J=8.2 Hz). 

MS 

ESI-MS mlz: 
510 [M+1-11+ 

ESI-MS mlz: 
510 IM+H]+ 

ESI-MS 
492 [M+1-1]+ 

ESI-MS mlz: 
492 [M+1-1]+ 

ESI-MS mlz: 
492 [M+Hp- 

ESI-MS mlz: 
480 (M-1-11+ 

ESI-MS mlz: 
480 [M4.F11+ HN, . 

Cr'''il 
F3C 

193 

1H-NMR (COCI3) 6 : 2.59 (3H, s), 2.96 (1H, m), 3.26 (1H, 
m), 3.88-3.96 (4H, m), 4.17 (1H, m), 4.26-4.30 (3H, rn), 
4.67 (1H, m), 5.41 (1H, m), 5.92 (1H, a), 6.95-7.03 (2H, 
m), 7.73-7.76 (2H, in), 8.45 (1H, s), 8.83 (1 H, s). 

ES[-MS mlz: 
490 1M+111+ 

NN- 

/-0 0 
F3C ❑ 0 

194 
(isomer A) 

1H-NMR (C1JCI3) ✖✚ 2.58 (3H, s), 2.98 (1H, d, J=17.0 
Hz), 3.28 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.96 (4H, m), 
4.16 (1H, t, J=I3.0 Hz), 4.27-4.34 (3H, in), 4.67 (1H, s), 
5.41 (1H, s), 5.92 (1H, a), 6.99 (1H, d, J=8.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.78 (2H, m), 8.45 (1H, s), 8.83 
(1H, s). 

ESI-MS mlz: 
490 [Mi-HI+ 

N-N\  

F3C 

F3C 

❑ 

N-N H 
F3C/-"- * 0 

0 

F3C 

F30 	• 
0 

F
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0 

NN H 
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H 
F3C/-C)  • 0-1--e'  

0 

F.,_.0.7 ---\''''N-M1\1 	0,r  
F3C 

0 

N HN,  

r0  
F3C 

Example Structural formula NMR 

1H-NMR (CDC13) 6: 2.83-2.90 (1H, m), 3.15-3.23 (1H, 
m), 3.20 (1H, d, .1=5.16 Hz), 3.82 (2H, q, J=8.8 Hz), 3.89-
3.97 (4H, rn), 4.15-4.23 (3H, m), 4.30 (1H, dt, J=14.1, 4.3 
Hz), 4.57 (1H, a), 4.65 (1H, m), 5.42 (11-1, m), 5.92 (1H, 
a), 8.87 (1H, d, J=8.4 Hz), 8.99-7.05 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDCI3) 6: 2.85-2.91 (1H, rrt), 3.14-3.25 (1H, 
m), 3.20 (1H, d, J=5.2 Hz), 3.81 (2H, q, J=8.8 Hz), 3.89-
3.98 (4H, m), 4.18-4.23 (3H, m), 4.30 (1H, dt, J-4.3, 14.1 
Hz), 4.58 (1H, s), 4.65 (1H, m), 5.42 (1H, m), 5.92 (1H, 
s), 6.88 (1H, d, J=8.4 Hz), 6.99-7.06 (2H, m), 7.11 (1H, d, 
J=8.6 Hz). 

188 
(isomer A) 

188 

(isomer B) 

189 

190 
(isomer B) 

1H-NMR (CDCI3) 8.2.82-2.88 (3H, m), 3.18 (1H, dd, J = 
16.7, 5.3 Hz), 3.89-4.03 (6H, m), 4.16-4.21 (3H, m), 4.32 
(1H, dt, J = 9.3, 4.4 Hz), 4.61 (1H, m), 5.41 (1FI, m), 5.92 

s), 6.19 (1H, t, J = 74.8 Hz), 6.61 (1H, d, J = 8.4 Hz), 
6.90 (1H, s), 6.97-7.03 (2H, m). 

1H-NMR (CDC13) : 2.82-2.88 (3H, m), 3.16 (1H, dd, J 
16.6, 5.4 Hz), 3.89-4.03 (6H, m), 4.16-4.20 (3H, m), 4.33 
(1H, t, J = 9.3 Hz), 4.61 (1H, rn), 5.42 (1H, m), 5.92 (1H, 
s), 6.19 (1H, t, J = 74.13 Hz), 6.81 (1H, d, J =13.3 Hz), 6.90 
(1H, s), 6.97-7.03 (2H, m). 

1H-NMR (CDC13) 6: 2.81-2.88 (3H, m), 3.16 (1H, dd, J 
5.5 Hz), 3.90-4.03 (6H, m), 4.18-4.21 (3H, m), 4.31 

(1H, t, ✪ = 9.3 Hz), 4.61 (1H, m), 5.41 (1H, m), 5.92 (1H, 
a), 6.19 (1H, t, ..1= 74.8 Hz), 6.81 (1H, d, J = 8.3 Hz), 6.90 
(1H, s), 6.97-7.02 (2H, m). 

190 
(isomer A) 

191 

cr,1 	1H-NMR (C0C13) : 2.86 (1H, m), 3.15-3.31 (3H, in), 
3.91-3.98 (4H, m), 4.20 (3H, d, J=2.3 Hz), 4.33 (1H, rn), 
4.63 (1H, rn), 5A2 (1H, m), 5.92 (1H., 5), 6.65 (1H, d, 
J=8.3 Hz), 6.98-7.08 (3H, m). 

192 
(isomer B) 

1H-NMR (CDCI3) 6: 2.86 (1H, dd, J=17.2, 3.6 Hz), 3.18 
(1H, dd, J=16.9, 5.1 Hz), 3.26 (2H, q, J=10.8 Hz), 3.89-
3.97 (4H, m), 4.20 (3H, s), 4.33 (1H, t, J=9.5 Hz), 4.63 
(1H, rn), 5.42 (1H, rn), 5.92 (1H, s), 6.85 (1H, d, J=8.4 
Hz), 6.97 (1H, s), 7.01 (1H, d, J=7.3 Hz), 7.05 (1H, d, 
J=8.2 Hz). 

MS 

ESI-MS mlz: 
510 [M+1-11+ 

ESI-MS mlz: 
510 IM+H]+ 

ESI-MS 
492 [M+1-1]+ 

ESI-MS mlz: 
492 [M+1-1]+ 

ESI-MS mlz: 
492 [M+Hp- 

ESI-MS mlz: 
480 (M-1-11+ 

ESI-MS mlz: 
480 [M4.F11+ HN, . 

Cr'''il 
F3C 

193 

1H-NMR (COCI3) 6 : 2.59 (3H, s), 2.96 (1H, m), 3.26 (1H, 
m), 3.88-3.96 (4H, m), 4.17 (1H, m), 4.26-4.30 (3H, rn), 
4.67 (1H, m), 5.41 (1H, m), 5.92 (1H, a), 6.95-7.03 (2H, 
m), 7.73-7.76 (2H, in), 8.45 (1H, s), 8.83 (1 H, s). 

ES[-MS mlz: 
490 1M+111+ 

NN- 

/-0 0 
F3C ❑ 0 

194 
(isomer A) 

1H-NMR (C1JCI3) ✖✚ 2.58 (3H, s), 2.98 (1H, d, J=17.0 
Hz), 3.28 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.96 (4H, m), 
4.16 (1H, t, J=I3.0 Hz), 4.27-4.34 (3H, in), 4.67 (1H, s), 
5.41 (1H, s), 5.92 (1H, a), 6.99 (1H, d, J=8.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.78 (2H, m), 8.45 (1H, s), 8.83 
(1H, s). 

ESI-MS mlz: 
490 [Mi-HI+ 

N-N\  

F3C 

 

233 
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194 
(isomer B) 

?ki-1• 	HP14. 

F3C 

N-Nx  HN, •• 

Example Structural formula NMR 	 MS 

1H-NMR (CDC13) 8: 2.58 (3H, s), 2.96 (1H, d, J=17.0 
Hz), 3.26 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.96 (4H, m), 
4.16 (1H, t, J=8.0 Hz), 4.27-4.34 (3H, m), 4.67 (1H, s), 
5.41 (1H, s), 5.92 (1H, s), 6.99 (1H, d, J=8.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.76 (2H, m), 8.45 (1H, a). 8.83 
(1H, s). 

ESI-MS 
490 EM4-1-11+ 

1H-NMR (CDCI3) 8: 2.87 (1H, dd. J = 16.9, 3.7 Hz), 3.18 
dd, J = 16.7, 5_2 Hz), 3.82 (2H, q, J = 8.7 Hz), 4.14-

4.32 (5H, m), 4.38 (1H, dt, .1= 4.2, 14.2 Hz), 4.57 (2H, s), 
4.63 (1H, m), 5.48 (1H, s), 5.94 (1H, s), 6.87 (1H, d, J = 
8.3 Hz). 7.00-7.05 (2H. m), 7.12 (1H, d, J = 8.4 Hz). 

1H-NMR [CDCI3) 6: 2.87 (1H, dd, J = 17.0. 3.8 Hz), 3.18 
(1H, dd, J = 16.7, 5.4 Hz), 3.82 (2H, q, J = 8.7 Hz), 4.15-
4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.57 (2H, s), 4.63 
(1H, m), 5.49 (11-1, m). 5.95 (1H. s), 6.87 (11-1, d. J=8.3 
Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 1.9 Hz). 

1H-NMR (CDCI3) 8 : 2.87 (1H, dd, J = 16.6, 4.1 Hz), 3.18 
(1H, dd, J = 16.8, 5.4 Hz), 3.82(2K, q, J = 8-7 Hz). 4.14-
4.31 (5H, m), 4.40 (1H. dd, J = 10.0, 9.0 Hz), 4-57 (2H, 
s), 4.63 (1H, m), 5.49 (1H, m), 5.95 (1H, a), 6.87 (1 H, d, 
J=8.3 Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 2.0 
Hz).  

1H-NMR (CDCI3) 6: 2.85 (1H, dd, J =18.8, 3.8 Hz), 3.04 
(2H, dt, J = 17.4, 4.3 Hz), 3.17 (1H, dd, J = 16.7, 5.2 Hz), 
4.11-4.32(5H, m), 4.40 (1H, dt, J = 9.5, 4.1 Hz), 4.62 
(1H, m), 5.48 (1H, m), 5.81 (1H, tt, J = 84.9, 4.5 Hz), 5.95 
(1H, s), 6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, 
J= 7.8 Hz). 

196 
(isomer A) 

196 
(isomer B) 

195 

197 

1H-NMR (CDCI3) 1.1: 2.85 (1H, m), 3.04 (2H, dt, J = 17.4, 
4.5 Hz), 3.17 (1H, dd, J = 16.7, 5.4 Hz), 4.15-4.31 (5H, 
m), 4.40 (1H, m), 4.52 (1H, m), 5.49 (1H, m), 5.81 (1H, tt, 
J = 85.0, 4.5 Hz), 5.95 (1H, s), 6.84 (1H, d, J = B.3 Hz), 
6.94 (1H, s), 7.00-7.02 (2H, m). 

198 
(isomer A) 

1H-NMR (CDCI3) 6: 2.85 (1H, dd, J = 17.1, 4.0 Hz), 3.04 
(2H, dl, J = 17.4, 4,5 Hz), 3.17 (1H, dd, J = 16.9, 5.4 Hz). 
4.16-4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.62 (1H, m), 
5.48 (1H, m), 5.81 (1H, tt, J = 85.1, 4.6 Hz), 5.95 (11-1, a), 
6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, 	= 7.9 
Hz). 

1H-NMR (CDCI3) a: 2.90 (1H, dd, J = 16.6, 4.6 Hz), 

• 

-N HNC , . 
3.08-3.24 (5H, m), 4.12 (1H, m), 4.28 (2H, m). 4.36-4.41 
(1H, m), 4.64 (1H. m), 5.51 (1H, m), 5.93 (1 H, s), 6.91- 
6.94 (2H, m), 7.39 (1H, s), 7.43 (1H, d, J = 8.5 Hz). 

1H-NMR (CDCI3) 6: 2.90 (1H, m), 3.08-3.24 (5H, m), 
4.12 (1H, m), 4.28 (2H, s), 4.39 (1H, t, J = 9.2 Hz), 4.64 

1 ;4 
HN (1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.91-6.94 (2H, m). 

7.38 (1H. s). 7.42 (11-1. d, J = 8.6 Hz). 
I-5 • 0- 	0 

198 
(isomer B) 

199 

200 
(isomer A) 

/—CF3  
0 

0 

/—CF3 . 

0 

• 

F300 0-  O 

N HN, . 

F3C0 	 \\O 

F3.00 

F3co 

F3C 

ESE-MS rniz: 
496 [M1-H]4- 

ESI-MS rofz: 
496 [M+1-1]+ 

ESI-MS 
496 [M+1-1]-i- 

ES1-MS miz: 
448 [M+His 

ES1-MS miz: 
446 [WM+ 

ESI-MS mfz: 
448 [M+H]+ 

ESI-MS mlz: 
439 [M+FI]i• 

ES1-MS 
439 EM+Hp- 

F3C 

200 
(isomer A) _N HM• 

- 	\0 
F3C 

Example Structural formula NMR 	 MS 

0 
196 

(isomer B) 
N.4,_.07.• • 

F3C0 0 	0 

197 N 	HNC ,  • 

FaCO Or o' l  

198 
(isomer A) 

N-N 	HM11, • • 

F3C0 * UC 

198 
(isomer B) 

194 
(isomer B) 

195 

/—CFs 
0 

196 
(isomer A) 

HNP• 

F3C0 ❑ 	0 

r3co 

1H-NMR (CDC13) 	2.58 (3H, s), 2.96 (1H, d, J=17.0 
Hz), 3.26 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.98 (4H, m), 
4.16 (1H, t, J=8.0 Hz), 4.27-4.34 (3H, m), 4.67 (1H, a), 
5.41 (1H, s), 5.92 (1H, s), 6.99 (1H, d, J=8.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.76 (2H, m), 8.45 (1H, s), 8.83 
(1H, s). 

1H-NMR (CDCI3) 8: 2.87 (1H, dd. J = 16.9, 3.7 Hz), 3.18 
(1H, dd, J = 16_7, 5_2 Hz). 3.82 (2H, q, J = 8.7 Hz), 4.14-
4.32 (5H, rn), 4.38 (1H, dt, J = 4.2, 14.2 Hz), 4.57 (2H, s), 
4.63 (1H, m), 5.48 (1H, s), 5.94 (1H, s), 6.87 (1H, d, J = 
8.3 Hz). 7.00-7.05 (2H, m), 7.12 (1H, d, J = 8.4 Hz). 

1H-NMR (CDCI3) 57 2.87 (1H, dd, J = 17.0, 3.8 Hz), 3.18 
(1H, dd, J = 16.7, 5.4 Hz), 3.82 (2H, q, J = 8.7 Hz), 4.15-
4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.57 (2H, s), 4.63 
(1H, m), 5.49 (1H, m). 5.95 (1H. s), 6.87 (11-1, d. J=8.3 
Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 1.9 Hz). 

1H-NMR (CDCI3) 8: 2.87 (111, dd, J = 16.6, 4.1 Hz), 3.18 
(1H, dd, J = 16.8, 5.4 liz), 3 82 (211, q, J = 8.7 Hz). 4 14-
4.31 (5H, m), 4.40 (1H. dd, J = 10.0, 9.0 Hz), 4,57 (2H, 
a), 4.63 (1H, m), 5.49 (1H, m), 5.95 (11-1, a), 6.87 (1 H. d, 
J=8.3 Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 2.0 
Hz). 

1H-NMR (CDCI3) 8: 2.85 (1H, dd, J =18.8, 3.8 Hz), 3.04 
(2H, dt, J = 17.4, 4.3 Hz), 3.17 (1H, dd, J = 16.7, 5.2 Hz), 
4.11-4.32(511, m), 4.40 (1H, dt, J = 9.5, 4.1 Hz), 4.62 
(1H, m), 5.48 (1H, m), 5.81 (1H, tt, J = 84.9, 4.5 Hz), 5.95 
(1H, a), 6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, 
J= 7.8 Hz). 

1H-NMR (CDCI3) 8 : 2.85 (1H, m), 3.04 (2H, dt, J = 17.4, 
4.5 Hz), 3.17 (1H, dd, J = 16.7, 5.4 Hz), 4.15-4.31 (5H, 
m), 4.40 (1H, m), 4.82 (1H, m), 5.49 (1H, m), 5.81 (111, tt, 
J = 85.0, 4.5 Hz), 5.95 (1H, s), 6.84 (1H, d, J = 8.3 Hz), 
6.94 (111, s), 7.00-7.02 (211, m). 

1H-NMR (CDCI3) 8: 2.85 (1H, dd, J = 17.1, 4.0 Hz), 3.04 
(211, dt, J = 17 4, 4.5 Hz), 3.17 (1H, dd, J = 16.9, 5.4 Hz), 
4.16-4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.62 (1H, m), 
5.48 (1H, m),5.81 (1H, tt, J = 85.1, 4.6 Hz), 5.95 (1H, s), 
6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, J. 7.9 
Hz). 

ESI-MS mlz: 
490 [M4-H]-1- 

ESI-MS miz: 
496 [M+I-]+ 

ESI-MS 
496 (M+Hp• 

ESI-MS rniz: 
496 [M+H]i- 

ESI-MS miz: 
448 EM+Hi+ 

ES1-MS raiz: 
448 [M+111+ 

ESI-MS miz: 
448 [M+HI+ 

1H-NMR (C0C10 8 : 2.90 (1H, dd, J = 16.6, 4.6 Hz), 
3.08-3.24 (5H, m), 4.12 (1H, m), 4.28 (2H, m), 4.36-4.41 
(1H, rn), 4.64 (1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.91-
6.94 (2H, m), 7.39 (1H. s), 7.43 (1H, J = 8.5 Hz). 

1H-NMR (CDCI3) 6: 2.90 (1H, m), 3.08-3.24 (5H, m), 
4.12 (1H, m), 4.28 (2H, s), 4.39 (1H, t, J = 9.2 Hz), 4.64 
(1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.91-6.94 (2H, m), 
7.38 (1H, s), 7.42 (111, 	J = 8.6 Hz). 

ESI-MS rniz: 
439[M+H]+ 

ES1-MS miz: 
439 1M+H1+ 

199 

F3C 

200 
(isomer A) _N HM• 

- 	\0 
F3C 

Example Structural formula NMR 	 MS 

0 
196 

(isomer B) 
N.4,_.07.• • 

F3C0 0 	0 

197 N 	HNC ,  • 

FaCO Or o' l  

198 
(isomer A) 

N-N 	HM11, • • 

F3C0 * UC 

198 
(isomer B) 

194 
(isomer B) 

195 

/—CFs 
0 

196 
(isomer A) 

HNP• 

F3C0 ❑ 	0 

r3co 

1H-NMR (CDC13) 	2.58 (3H, s), 2.96 (1H, d, J=17.0 
Hz), 3.26 (1H, dd, J=16.0, 3.8 Hz), 3.88-3.98 (4H, m), 
4.16 (1H, t, J=8.0 Hz), 4.27-4.34 (3H, m), 4.67 (1H, a), 
5.41 (1H, s), 5.92 (1H, s), 6.99 (1H, d, J=8.1 Hz), 7.02 
(1H, d, J=8.1 Hz), 7.73-7.76 (2H, m), 8.45 (1H, s), 8.83 
(1H, s). 

1H-NMR (CDCI3) 8: 2.87 (1H, dd. J = 16.9, 3.7 Hz), 3.18 
(1H, dd, J = 16_7, 5_2 Hz). 3.82 (2H, q, J = 8.7 Hz), 4.14-
4.32 (5H, rn), 4.38 (1H, dt, J = 4.2, 14.2 Hz), 4.57 (2H, s), 
4.63 (1H, m), 5.48 (1H, s), 5.94 (1H, s), 6.87 (1H, d, J = 
8.3 Hz). 7.00-7.05 (2H, m), 7.12 (1H, d, J = 8.4 Hz). 

1H-NMR (CDCI3) 57 2.87 (1H, dd, J = 17.0, 3.8 Hz), 3.18 
(1H, dd, J = 16.7, 5.4 Hz), 3.82 (2H, q, J = 8.7 Hz), 4.15-
4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.57 (2H, s), 4.63 
(1H, m), 5.49 (1H, m). 5.95 (1H. s), 6.87 (11-1, d. J=8.3 
Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 1.9 Hz). 

1H-NMR (CDCI3) 8: 2.87 (111, dd, J = 16.6, 4.1 Hz), 3.18 
(1H, dd, J = 16.8, 5.4 liz), 3 82 (211, q, J = 8.7 Hz). 4 14-
4.31 (5H, m), 4.40 (1H. dd, J = 10.0, 9.0 Hz), 4,57 (2H, 
a), 4.63 (1H, m), 5.49 (1H, m), 5.95 (11-1, a), 6.87 (1 H. d, 
J=8.3 Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, J = 8.3, 2.0 
Hz). 

1H-NMR (CDCI3) 8: 2.85 (1H, dd, J =18.8, 3.8 Hz), 3.04 
(2H, dt, J = 17.4, 4.3 Hz), 3.17 (1H, dd, J = 16.7, 5.2 Hz), 
4.11-4.32(511, m), 4.40 (1H, dt, J = 9.5, 4.1 Hz), 4.62 
(1H, m), 5.48 (1H, m), 5.81 (1H, tt, J = 84.9, 4.5 Hz), 5.95 
(1H, a), 6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, 
J= 7.8 Hz). 

1H-NMR (CDCI3) 8 : 2.85 (1H, m), 3.04 (2H, dt, J = 17.4, 
4.5 Hz), 3.17 (1H, dd, J = 16.7, 5.4 Hz), 4.15-4.31 (5H, 
m), 4.40 (1H, m), 4.82 (1H, m), 5.49 (1H, m), 5.81 (111, tt, 
J = 85.0, 4.5 Hz), 5.95 (1H, s), 6.84 (1H, d, J = 8.3 Hz), 
6.94 (111, s), 7.00-7.02 (211, m). 

1H-NMR (CDCI3) 8: 2.85 (1H, dd, J = 17.1, 4.0 Hz), 3.04 
(211, dt, J = 17 4, 4.5 Hz), 3.17 (1H, dd, J = 16.9, 5.4 Hz), 
4.16-4.32 (5H, m), 4.39 (1H, t, J = 9.4 Hz), 4.62 (1H, m), 
5.48 (1H, m),5.81 (1H, tt, J = 85.1, 4.6 Hz), 5.95 (1H, s), 
6.84 (1H, d, J = 8.4 Hz), 6.94 (1H, s), 7.01 (2H, d, J. 7.9 
Hz). 

ESI-MS mlz: 
490 [M4-H]-1- 

ESI-MS miz: 
496 [M+I-]+ 

ESI-MS 
496 (M+Hp• 

ESI-MS rniz: 
496 [M+H]i- 

ESI-MS miz: 
448 EM+Hi+ 

ES1-MS raiz: 
448 [M+111+ 

ESI-MS miz: 
448 [M+HI+ 

1H-NMR (C0C10 8 : 2.90 (1H, dd, J = 16.6, 4.6 Hz), 
3.08-3.24 (5H, m), 4.12 (1H, m), 4.28 (2H, m), 4.36-4.41 
(1H, rn), 4.64 (1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.91-
6.94 (2H, m), 7.39 (1H. s), 7.43 (1H, J = 8.5 Hz). 

1H-NMR (CDCI3) 6: 2.90 (1H, m), 3.08-3.24 (5H, m), 
4.12 (1H, m), 4.28 (2H, s), 4.39 (1H, t, J = 9.2 Hz), 4.64 
(1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.91-6.94 (2H, m), 
7.38 (1H, s), 7.42 (111, 	J = 8.6 Hz). 

ESI-MS rniz: 
439[M+H]+ 

ES1-MS miz: 
439 1M+H1+ 

199 

 

234 

 

[0905] 
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Example Structural formula 	 hIMR MS 

200 
(isomer13) 

N 
1H-NMR (CDC13) [5:: 2.90 OH, cid, J •-• 17.1, 3.81-1z),. 3.08- 

	c. 	 3.24 (5H. m}, 4.13 (1H, m), 4.28 (2H, s), 4.39 (111. t, J = 
7,--.-N,N, 	H/4 •• 	, 	 9.1 Hz). 4.64 (1H. m), 5.51 (1H, m), 5.93 (11-I, s), 6_90- 

A 	\i'' 	zt.  - 	 6.94 (2H. m), 7.38 (1H, s), 7.42 (1H, d, J =8.8 Hz). -6 	'n --*--- 
r3c/  

ESI-MS m.?z. 
439 [M+Fl1+ 

201 

202 
(isomer A) 

1H-NMR (GOC13) 6 : 0.18 (2H. m), 0.53 (2H, m), 1.02 
N 	(1H, m), 2.18 (2H. m), 2.90 (1H, dd, J=16.6.4.2 Hz), 3_17 

	

/-N-"k 	Il , 	A 	
(1H, dd, J=16.6, 5.0 Hz(, 3.24-3.27 (21-I, m), 3.63 (2H, 1, 

--' 	r 	‘2, 	' 	. 	
' 

l
b 	

1 	
- 	J=4,8 Hz):  4_01 (1H:  t, J=9.6 Hz), 4.23-4.36 (3H, m), 4.64 , 	P- / 	% 

I-- :••-"- -' 	 b 	 (1H, m), 5,45 (1H, m), 5.89 (1H, s), 5,92 (2I-1, d, J=5.4 
Hz), 7.38 (11-I, s), 7.42 (11-I, d, J=8.7 Hz) 

1H-NMR (CDCIO 8: 0.18 (2H, m), 0.52 (2H, m), 1.01 
"1 	(1H. m), 2.10-2_19 (211. mj, 2.90 (1H, dd. J=17.2. 4.6 Hz), 

,, /---- 	3.17 (1H, dd, J=16.4, 4.9 Hz), 3.26 (2H, dd, J=6.8, 2.9 

	

,.,Nril 	1-I,N. 	.,, 	.L._ .,;) 
,.-/ 	1 	-: 	-A.,40 	N_.,0 	Hz), 3.62 (2H, 1, .1=4.9 Hz), 4,01 OH, t. J=8,0 Hz), 4.24- 

p--/ 	-43-'-'"" 	 4.36 (3H, m), 4_64 (1H, m), 5.45 (1H, m):  5_89 (1H:  s): 
C> 	/ 	 13.92 (2H, d, J=8.5 Hz). 7.38 {1H. s). 7.42 (1H, d, J=8.6 

Hz). 

ESI-MS m.1z1 
409 1M+Hli- 

ESIMS miz: 
409 [1v1+1+ 

202 

(isomer  13) 

1H-NMIR (GDC1.3) 8 : 0.18 (21-1, m). 0_52 (2H, m), 1.01 
/ON 	(1H, m), 2.10-2.19 (2H, m), 2_90 (1H, dd, J=17.2, 4.6 Hz), 

3.17 (1H, dd, J=10.4, 4.9 Hz), 3.26 (2H. dd, J=6.8, 2.9 
—N 	H 	1(---:_.) 	Hz), 3.52 (2H, t, J=4_51 Hz):  4_01 (1H:  t, J=6.0 Hz), 4.24- 

,- ... 	 \-4 
4.36 (3H, m), 4.54 (11-I, m), 5.45 (1H, nn), 5.89 (1H, s), 

) 	
6_92 (2H, d, J=8.5 Hz), 7_38 OH, s), 7.42 (1H, d, J=6.6 
Hz). 

SI-MS 
09 	+Fil+ 

203 

cmli 	'I H-NMR (CDCI3) 6 : 0,18 (2H:  m), 0.52 (2H, rn), 1.02 
'(1H,  

, 	Jr 	m). 2.16 (2H. rn), 2.94 (11-I, dd. J=16.6. 4.3 Hz), 3.22- 

< 	
s
1- 	3.27 (3H, m), 3.62 (2H, m), 4.01 (1H, m), 4.05 (3H, s), 

P 	 __,•`_.. 4.25 (2H, m), 4.33 (1H, m), 4.66 (1H, m), 5.45 (11-I, m). 
4.,, 	r--N-N24.. ( 	rt.i 	 5.90 (1H, s), 6.99 (1H, d, J=9 5 Hz), 7.03 (1 H, d, J=7.7 

\k-r-1,,,,i 	b 	-o 	 Hz), 7.19 (1H. s). 7.28 (1H. rn), 8.65 (2H, s). 

ESI-MS miz: 
492 [M+111+ 

ESI-MS m.+Z: 
492 [M+I-Ip- 204 

(isomer A) 

(.)Me 
--:. 	 14---,(' 	1H-NLIR (CDCI,( (5' : 2.21 (2H, rr ), 0.54 .;2H, al; 	1.03;1H, m), 2.17 

1.  	 12H.n1),2.95 (1H. dd. J=16.8. 4.0 Hz), 3.23 (1H 	d, .1.1 Hz;. 3.27 

cm, c J (Lb Hz), 3 83 RH, dd,,i 4.9, 1 6 Hz).1.02 (1H, dd, J 9.0 

y 	1 0.1-1z), 4.05 OR s), 4.26 (2H, d, J=2.4 Hz), 4.13 (1H. dd. J=0.3, 1.4 /-N--NN/-N--N H 	--_,
) 	 Hz). 4.€1( (1H, r1), ..'15..'15(1H. m), 5.91 (1H, s!, (3.96 (1H, I, J 	E1_,1 Hz), ,.., 	

u.-- 	/ ''.. \ 	 7.04 (1 H, d,J=8,0 Hz), 7.20 (1H, s), 7.28 (1H, m), 0.56 (2H, s}.-,,,  

204 

(Isomer B) 

205 

PAD 
;'.> 	

4,41'4-- 	
1H Nr.11,1‘,C11(;10 d 	1.) V 1 (7H, ri . ), 1' 54 (7H, rri) 	1 03 (1H, ni), 7 17 

(211, m}, 2.95 (111. dd. J=16.8:  4.0 I lz), 3.23 (II I 	d, ...1=5.111* 317 
(' 	 ...,- 	(7H, i:..1=6 5 H/), 3 63 (71-1, i11.1, .1=4 0, 1 6 H."). 4 07 OH, Mt ...1=D D. 
b 	 1 9 HZ). 4.03 (3I I, s). 4.26 (211, d..1=2.41Iii. 4.33 Olt dd. J.9.3. 1.4 •• 	 , 
c., 	 5F114..-r 	 Hz), 4.137 (1F1 rn), 5.45 (1H 	my, 5.91 I:" H, E.I, E. M(1H, d, J=6.4 Hz), 

7 04 (1H, d, J=8.0 Hz). 7.20 (1H S), 7.28 (1H, Ml, 8 66 (2H. s. 

ESI-MS m.t : 
492 [M+Fi]+ 

ESI-MS miz: 
492 [M+FIFF 

Al , 	1H-NMR (CUCI.,) 6': 2.19 (2H, m). 2.90 (111, m), 3.22 
r). 	:;,7 	(1H, m), 3.00-3.86 (4H, m), 3.93-3.95 (4H, m), 4.22 (2H, 

/ 	
., 	s), 4_34 (1H, m), 4.64 (1H, m). 5.43 (1H. m), 5.89 (1H, s), ,.___., 

Firg 	,/ 	 6.44 (1H, d, J=2.2 Hz), 6.89 (1H, d, J=8.2 1-1z), 7.02 (11-I, 

Hr..;-s 	 %- 	 m), 7.35 (1H, d. J=2.2 Hz), 7.51-7.54 (2H, m). 

	

1 	 10 	-ri 

	

b-, 	- 

206 
(isomer A) 

I 	1H-N MR (CDCI3,) 8 : 2.18 (211. rn), 2.90 {1 H, dd_ J=16.5. 
N 	3.9 Hz), 3.21 (11-I, dd. J=16.5, 5.2 Hz), 3.79-3.86 (4H, m), 

3.92-3.96 (41-1, m), 4.22 (2H, m). 4.34 (1H, t, J=8.4 Hz), 

	

,..----( 	4.64 (1H, m), 5.43 (1H, m):  5.89 (11-1:  s):  6.44 (1H:  d, ,--r, 	..$ N._14 	Hri.... 	s 	'• 	J=2.2 Hz). 6.39 (1H. d, J=8.4 Hz). 7.112 (1H. d, J=8,1 Hz). 
F3e.- 	j 	1-}- 	%-... 	 7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d. J=2.0 

Hz). 

ESI-MS miz: 
492 [M+11+ 

Example Structural formula NMR MS 

200 
(isomer B) 

N 

_
\

N 	H• 	
e  

FTC 

1H-NMR (CDCI3) 8: 2.90 (1H, dd, J = 17.1, 3.8 Hz), 3.08-
3.24 (5H, m), 4.13 (1H, m), 4.28 (2H, s), 4.39 (1H, t, J = 
9.1 Hz), 4.64 (1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.90- 
6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.8 Hz). 

ESI-MS m/z: 
439 [M+H]+ 

201 

N 

N,. 0  H 	110 

• --- 	
ci 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.53 (2H, m), 1.02 
(1H, m), 2.18 (2H, m), 2.90 (1H, dd, J=16.6, 4.2 Hz), 3.17 
(1H, dd, J=16.6, 5.0 Hz), 3.24-3.27 (2H, m), 3.63 (2H, t, 
J=4.8 Hz), 4.01 (1H, t, J=8.8 Hz), 4.23-4.36 (3H, m), 4.64 
(1H, m), 5.45 (1H, m), 5.89 (1H, s), 6.92 (2H, d, J=8,4 
Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

ESI-MS mlz: 
409 [M+H]+ 

202 
(isomer A) 

N 

....N 	H 	• 	110 
\ 

-- 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.52 (2H, m), 1.01 
(1H, m), 2.10-2.19 (2H, m), 2.90 (1H, dd, J=17.2, 4.6 Hz), 
3.17 (1H, dd, J=16.4, 4.9 Hz), 3.26 (2H, dd, J=6.8, 2.9 
Hz), 3.62 (21-I, t, J=4.9 Hz), 4.01 (1H, t, J=8.0 Hz), 4.24- 
4.36 (3H, m), 4.64 (1H, m), 5.45 (1H, m), 5.89 (1H, s), 
6.92 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 
Hz). 

ESI- M S m 
409 [M+H

/z:  
]+ 

202 

(isomer B) 

N 

N \ HN- • 	Ilk 

•---- 	• 

1H-NMR (CDCI3) 6 : 0.18 (2H, m), 0.52 (2H, m), 1.01 
(1H, m), 2.10-2.19 (2H, m), 2.90 (1H, dd, J=17.2, 4.6 Hz), 
3.17 (1H, dd, J=16.4, 4.9 Hz), 3.26 (2H, dd, J=6.8, 2.9 
Hz), 3.62 (2H, t, J=4.9 Hz), 4.01 (1H, t, J=8.0 Hz), 4.24- 
4.36 (3H, m), 4.64 (1H, m), 5.45 (1H, m), 5.89 (1H, s), 
6.92 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 
Hz). 

ESI-MS m/z: 
409 [m+H]+  

203 

OMe 

Il• 

• 
_.-N 	H - 	. 

\ 
• --- 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.52 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.94 (1H, dd, J=16.6, 4.3 Hz), 3.22-
3.27 (3H, m), 3.62 (2H, m), 4.01 (1H, m), 4.05 (3H, s), 
4.25 (2H, m), 4.33 (1H, m), 4.66 (1H, m), 5.45 (1H, m), 
5.90 (1H, s), 6.98 (1H, d, J=8.5 Hz), 7.03 (1H, d, J=7.7 
Hz), 7.19 (1H, s), 7.28 (1H, m), 8.65 (2H, s). 

ESI-MS mlz: 
492 [M+H]+ 

204 
(isomer A) 

OMe 
Ill• 111 
I  

_A 	H , 	IP 

• ---- 	a 

1H-NMR (CDCI3) 5: 0.21 (2H, m), 0.54 (2H, m), 1.03 (1H, m), 2.17 
(2H, m), 2-95 (1H, dd, J=16_8, 4 0 Hz), 3 23 (1H, d, J=5-1 Hz), 3-27 
(2H, d, J=6.5 Hz), 3.63 (2H, dd, J=4.9, 1.6 Hz), 4.02 (1H, dd, J=9.9, 
1 9 Hz), 406 (3H, s), 4 26 (2H, d, J=2 4 Hz), 4 33 (1H, dd, J=9 8, 1_4 
Hz), 4_67 (1H, m), 5- 45 (1H, m), 5-91 (1H, s), 6- 98 (1H, d, J=8_4 Hz), 
7.04 (1H, d, J=8.0 Hz), 7.20 (1H, s), 7.28 (1H, m), 8.66 (2H, s). 

ESI-MS m/z: 
492 [M+H]+ 

204 

(isomer B) 

• e 

----- 
6  

HNi,  110 

• • 	
• 

1H-NMR (CDCI3) 6 - 021 (2H, m), 0- 54 (2H, rn), 1 -03 (1H, m), 2-17 

(2H, m), 2.95 (1H, dd, J=16.8, 4.0 Hz), 3.23 (1H, d, J=5.1 Hz), 327 
(2H, d, J=6-5 Hz), 3-63 (2H, dd, J=4-9, 1 6 Hz), 4-02 (1H, dd, J=9-9, 
1-9 Hz), 4-06 (3H, s), 426(2H, d, J=2-4 Hz), 4 33 (1H, dd, J=9 8, 1_4 
Hz), 4.67 (1H, m), 5.45 (1H, ml, 5.91 (1H, s), 6.98 (1H, d, J=8.4 Hz), 
7.04 (1H, d, J=8,0 Hz), 7.20 (1H, s), 7.28 (1H, m), 8,66 (2H, s) 

ESI-MS m/z: 
492 [M+H]+ 

205 

,1,11  

/ 

H - 	III 
F3c—,b_ j---(*-0-11_,_ 	• 

1H-NMR (CDCI3) 6: 2.19 (2H, m), 2.90 (1H, m), 3.22 
(1H, m), 3.80-3.86 (4H, m), 3.93-3.95 (4H, m), 4.22 (2H, 
s), 4.34 (1H, m), 4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 
6.44 (1H, d, J=2.2 Hz), 6.89 (1H, d, J=8.2 Hz), 7.02 (1H, 
m), 7.35 (1H, d, J=2.2 Hz), 7.51-7.54 (2H, m). 

ESI-MS m/z: 
492 [M+H]+ 

206 
(isomer A) 

N' / 
- \ 

..N 	HN., 	111, 

	

F3c
\ 	° • --- 	*  

1H-NMR (CDCI3) 8: 2.18 (2H, m), 2.90 (1H, dd, J=16.5, 
3.9 Hz), 3.21 (1H, dd, J=16.5, 5.2 Hz), 3.79-3.86 (4H, m), 

 3.92-3.96 (4H, m), 4.22 (21-I, m), 4.34 (1H, t, J=8.4 Hz), 
4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 6.44 (1H, d, 
J=2.2 Hz), 6.89 (1H, d, J=8.4 Hz), 7.02 (1H, d, J=8.1 Hz), 
7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d, J=2.0 
Hz). 

ESI-MS m/z: 
492 [M+H]+ 

Example Structural formula NMR MS 

200 
(isomer B) 

N 

_
\

N 	H• 	
e  

FTC 

1H-NMR (CDCI3) 8: 2.90 (1H, dd, J = 17.1, 3.8 Hz), 3.08-
3.24 (5H, m), 4.13 (1H, m), 4.28 (2H, s), 4.39 (1H, t, J = 
9.1 Hz), 4.64 (1H, m), 5.51 (1H, m), 5.93 (1H, s), 6.90- 
6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, J = 8.8 Hz). 

ESI-MS m/z: 
439 [M+H]+ 

201 

N 

N,. 0  H 	110 

• --- 	
ci 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.53 (2H, m), 1.02 
(1H, m), 2.18 (2H, m), 2.90 (1H, dd, J=16.6, 4.2 Hz), 3.17 
(1H, dd, J=16.6, 5.0 Hz), 3.24-3.27 (2H, m), 3.63 (2H, t, 
J=4.8 Hz), 4.01 (1H, t, J=8.8 Hz), 4.23-4.36 (3H, m), 4.64 
(1H, m), 5.45 (1H, m), 5.89 (1H, s), 6.92 (2H, d, J=8,4 
Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

ESI-MS mlz: 
409 [M+H]+ 

202 
(isomer A) 

N 

....N 	H 	• 	110 
\ 

-- 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.52 (2H, m), 1.01 
(1H, m), 2.10-2.19 (2H, m), 2.90 (1H, dd, J=17.2, 4.6 Hz), 
3.17 (1H, dd, J=16.4, 4.9 Hz), 3.26 (2H, dd, J=6.8, 2.9 
Hz), 3.62 (21-I, t, J=4.9 Hz), 4.01 (1H, t, J=8.0 Hz), 4.24- 
4.36 (3H, m), 4.64 (1H, m), 5.45 (1H, m), 5.89 (1H, s), 
6.92 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 
Hz). 

ESI- M S m 
409 [M+H

/z:  
]+ 

202 

(isomer B) 

N 

N \ HN- • 	Ilk 

•---- 	• 

1H-NMR (CDCI3) 6 : 0.18 (2H, m), 0.52 (2H, m), 1.01 
(1H, m), 2.10-2.19 (2H, m), 2.90 (1H, dd, J=17.2, 4.6 Hz), 
3.17 (1H, dd, J=16.4, 4.9 Hz), 3.26 (2H, dd, J=6.8, 2.9 
Hz), 3.62 (2H, t, J=4.9 Hz), 4.01 (1H, t, J=8.0 Hz), 4.24- 
4.36 (3H, m), 4.64 (1H, m), 5.45 (1H, m), 5.89 (1H, s), 
6.92 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 
Hz). 

ESI-MS m/z: 
409 [m+H]+  

203 

OMe 

Il• 

• 
_.-N 	H - 	. 

\ 
• --- 	• 

1H-NMR (CDCI3) 6: 0.18 (2H, m), 0.52 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.94 (1H, dd, J=16.6, 4.3 Hz), 3.22-
3.27 (3H, m), 3.62 (2H, m), 4.01 (1H, m), 4.05 (3H, s), 
4.25 (2H, m), 4.33 (1H, m), 4.66 (1H, m), 5.45 (1H, m), 
5.90 (1H, s), 6.98 (1H, d, J=8.5 Hz), 7.03 (1H, d, J=7.7 
Hz), 7.19 (1H, s), 7.28 (1H, m), 8.65 (2H, s). 

ESI-MS mlz: 
492 [M+H]+ 

204 
(isomer A) 

OMe 
Ill• 111 
I  

_A 	H , 	IP 

• ---- 	a 

1H-NMR (CDCI3) 5: 0.21 (2H, m), 0.54 (2H, m), 1.03 (1H, m), 2.17 
(2H, m), 2-95 (1H, dd, J=16_8, 4 0 Hz), 3 23 (1H, d, J=5-1 Hz), 3-27 
(2H, d, J=6.5 Hz), 3.63 (2H, dd, J=4.9, 1.6 Hz), 4.02 (1H, dd, J=9.9, 
1 9 Hz), 406 (3H, s), 4 26 (2H, d, J=2 4 Hz), 4 33 (1H, dd, J=9 8, 1_4 
Hz), 4_67 (1H, m), 5- 45 (1H, m), 5-91 (1H, s), 6- 98 (1H, d, J=8_4 Hz), 
7.04 (1H, d, J=8.0 Hz), 7.20 (1H, s), 7.28 (1H, m), 8.66 (2H, s). 

ESI-MS m/z: 
492 [M+H]+ 

204 

(isomer B) 

• e 

----- 
6  

HNi,  110 

• • 	
• 

1H-NMR (CDCI3) 6 - 021 (2H, m), 0- 54 (2H, rn), 1 -03 (1H, m), 2-17 

(2H, m), 2.95 (1H, dd, J=16.8, 4.0 Hz), 3.23 (1H, d, J=5.1 Hz), 327 
(2H, d, J=6-5 Hz), 3-63 (2H, dd, J=4-9, 1 6 Hz), 4-02 (1H, dd, J=9-9, 
1-9 Hz), 4-06 (3H, s), 426(2H, d, J=2-4 Hz), 4 33 (1H, dd, J=9 8, 1_4 
Hz), 4.67 (1H, m), 5.45 (1H, ml, 5.91 (1H, s), 6.98 (1H, d, J=8.4 Hz), 
7.04 (1H, d, J=8,0 Hz), 7.20 (1H, s), 7.28 (1H, m), 8,66 (2H, s) 

ESI-MS m/z: 
492 [M+H]+ 

205 

,1,11  

/ 

H - 	III 
F3c—,b_ j---(*-0-11_,_ 	• 

1H-NMR (CDCI3) 6: 2.19 (2H, m), 2.90 (1H, m), 3.22 
(1H, m), 3.80-3.86 (4H, m), 3.93-3.95 (4H, m), 4.22 (2H, 
s), 4.34 (1H, m), 4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 
6.44 (1H, d, J=2.2 Hz), 6.89 (1H, d, J=8.2 Hz), 7.02 (1H, 
m), 7.35 (1H, d, J=2.2 Hz), 7.51-7.54 (2H, m). 

ESI-MS m/z: 
492 [M+H]+ 

206 
(isomer A) 

N' / 
- \ 

..N 	HN., 	111, 

	

F3c
\ 	° • --- 	*  

1H-NMR (CDCI3) 8: 2.18 (2H, m), 2.90 (1H, dd, J=16.5, 
3.9 Hz), 3.21 (1H, dd, J=16.5, 5.2 Hz), 3.79-3.86 (4H, m), 

 3.92-3.96 (4H, m), 4.22 (21-I, m), 4.34 (1H, t, J=8.4 Hz), 
4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 6.44 (1H, d, 
J=2.2 Hz), 6.89 (1H, d, J=8.4 Hz), 7.02 (1H, d, J=8.1 Hz), 
7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d, J=2.0 
Hz). 

ESI-MS m/z: 
492 [M+H]+ 

 

235 

 

[0906] 



209 
(isomer S) N,. 

F3c0—,  
0 

210 

F3C0 

211 
(isomer A) 

211 
(Isomer 13) 

0 
FaCJ  

NMR 	 MS 

1H-NMR (CDCI3) 6: 2.16 (2H, m). 2.90 (1H, dd, J=16.5r  
3.9 Hz), 3.21 (1H, dd. J=16.5, 5.2 Hz), 3.79-3.88 (4H, rn), 
3.92-3.96 (414, m), 4.22 (2H, m), 4.34 (1H, t, J=8.4 Hz), 
4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s). 6.44 (11-1. d, 
J=2.2 Hz), 6.89 (1H, d, J=8.4 Hz), 7.02 (1H. d. J=8.1 Hz), 
7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d, J=2.0 
Hz). 

1H-NMR (CDCI3) 6: 2.18 (2H, m), 2.95 (1H, d, J=17.4 
Hz), 3.26 (1H, dd, J=17.0, 4.2 Hz), 3.80-3.86 (4H, m), 
3.96 (1H, t. J=13.2 Hz), 4.26 (2H, s), 4.33 (1H, t, J=9,1 

	
ESF-MS retz: 

Hz). 4.66 (1H. m), 5.42 (1H, m). 5.89 (1H, a), 6.96 (1H, d, 	489 [M+1-1]+ 
.1=8.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H, 1, J=5.4 Hz), 
7.65 (1H, d, J=7.6 Hz), 7.70-7.75 (3H, m), 8.65 (1H, s). 

Example 

206 
(isomer B) 

207 
(isomer A) 

F3C- 

Structural formula 

ESI-MS mix: 
492 [M+11+ 

207 
(isomer B) 

1H-NMR (CDCI3) 5: 2.18 (2H, m), 2.95 (11-I, d, J=17.4 
Hz), 3.26 	dd, .1=17.0, 4.2 Hz), 3.80-3.86 (4H, m), 
3.96 (1H, t, J=8.2 Hz), 4.26 (2H, s), 4.33 (1H, t, 
Hz). 4.66 (1H, m). 5.42 (1H, m), 5.89 (1H, a), 6.96 (1H, d, 
J=6.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H, 1, J=5.4 Hz), 
7.65 (1H, d, .1=7.8 Hz), 7.70-7.75 (3H, m), 8.65 (1H, s). 

N
}---

HNC
N
hJ  

.• ESI-MS rnlz: 
489 [M+1-1]+ 

1H-NMR (CDCI3) 6: 2.27 (2H, m), 2.90 (1H, dd, J=4.5, 
16.7 Hz), 3.17 (1H. dd. J.16.7, 5_0 Hz), 3.95 (1H, rn), 
4.15-4.28 (414, m), 4.40 (1H, m), 4.63 (1H, m), 5.44 (1H, 
m), 5.92 (1H, s), 6.93 (2H, d, J=8.4 Hz), 7.38 (11-1, a), 
7.42 (1H, dd, J=8.5. 1.7 Hz). 

208 

F3C0 
0 

ESI-MS miz: 
423 [M4Hp. 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.90 (1H, dd, J=16.5. 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
.1=9.9, 7.6 Hz), 4.15-4.25 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, .1=8.4 Hz), 4.64 (1H, m), 5.45 (1H, m), 5.92 (1H, s), 
6.91 (1H, s). 6.93 (1H. d. J=8.4 Hz), 7.38 (1H, s). 7.42 
(1H, d, J=8,5 Hz). 

209 
(isomer A) F8C0-2- 

0 

ESI-MS rrif 
423 [M+H]+ 

1H-NMR (CDC13) 	2.28 (2H, m), 2.90 (1 H, dd, .1.16.5, 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
J=9.9, 7.6 Hz), 4.15-425 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, J=8.4 Hz), 4.64 (1 H, m). 5.45 (11-1. m), 5.92 (1H, s), 
6.91 (1H, s), 6.93 (1H, d, J=8.4 Hz), 7.38 (1H, s), 7.42 
(1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) 8: 2.26 (2H, rn). 2.85 (1H. dd. J=16.7, 
3.9 Hz), 3.04 (3H, dt, J.17.4, 4.6 Hz), 3.17 (1H, dd, 
.1.16.8, 5.4 Hz), 3.94 (1 H, m), 4.12-4.26 (3H, m), 4.39 
(1H, m), 4.62 (1H, m), 5.43 (1H. m), 5.88 (1H, m), 5.92 
(1H, s), 6.81 (1H, q, J=8.5 Hz). 6.93 (114, s), 6.97-7.02 
(2H, m). 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.85 (1H, dd, J=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (111. t, J=7.7 Hz), 4.15-4.26 (4H, 
m). 4.40 (1H. t. J=9.1 Hz), 4.62 (1H, m), 5.44 (1H, m), 
5.88 (1H, m), 5,92 (1H, s), 6.84 (1H, d, J=8.3 Hz), 6.93 
(1H, s), 7.01 (2H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 5: 2.26 (2H, m), 2.66 (1H, dd, .1=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (1H, t, J=7.7 Hz). 4.15-4.26 (4H, 
m), 4.40 (1H, 1. J=9.1 Hz). 4.62 (1H, m). 544 (1H, m), 
5.88 (1H, m), 5.92 (1H, s), 6.84 (1H, d, J=8.3 Hz), 6.93 
(1H, a), 7.01 (2H, d, J=8.2 Hz). 

ESI-MS miz: 
423 [M+111+ 

ESI-MS relz: 
462 1M+1-11+ 

ES1-MS miz 
482 [M+H]+ 

ESI-MS raiz: 
482 [M*F1]-1. 

NMR 

1H-NMR (CDCI3} 	2.16 (2H, m). 2.90 (1H, dd, J=16.5, 
3.9 Hz). 3.21 (1H, dd. J=16.5, 5.2 Hz), 3_79-3.86 (4H, m), 
3.92-3.96 (4H, m), 4.22 (2H, re), 4.34 (1H, t, J=8.4 Hz), 
4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 6.44 (1H, d, 
J=2.2 Hz), 6.89 (1H, d, J=8.4 Hz), 7.02 (1H, d, J=8.1 Hz), 
7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d, J=2.0 
Hz). 

1H-NMR (CDCI3) 6: 2.18 (2H, m), 2.95 (1H, d, J=17.4 
Hz), 3.28 (1H, dd, J=17.0, 4.2 Hz), 3.80-3.66 (4H, m), 
3.96 (1H, I, J=13.2 Hz), 4.26 (2H, s), 4.33 (1H, t, J=9,1 
Hz), 4.66 (1H. m), 5.42 (1H, m), 5.89 (1H, s), 6.96 (1H, d, 
.1=8.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H, 1, J=5.4 Hz), 
7.65 (1H, d, J=7.6 Hz), 7.70-7.75 (3H, m), 8.85 (1H, s). 

1H-NMR (CDCI3) a : 2.18 (2H, m), 2.95 (1H, d, J=17.4 
Hz), 3.26 (1H, dd, J=17.0, 4.2 Hz), 3.80-3.86 (4H, m), 
3.96 (1H, t, J=8.2 Hz), 4.26 (2H, s), 4.33 (1H, t, J=9.1 
Hz). 4.66 (1H, m). 5.42 (1H, In), 5.89 (1H, s), 6.96 (1H, d. 
J=8.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H. t, J=5.4 Hz). 
7.65 (1H, d, .1=7.6 Hz), 7.70-7.75 (3H, m), 8.65 (1H, 8). 

206 
(Isomer B) 

Example Structural formula MS 

208 

209 
(Isomer A) 	Feo_.1-7(0  )=1„..,,y)--1 

N -N1‘ 	N 

CN 
H 

F3C0---/ 
0 

209 
(Isomer 13) 

210 

F3C0 

211 
(isomer A) 

211 
(Isomer B) 

1H-NMR (CDCI3) 8: 2.27 (2H, m), 2.90 (1H, dd, J=4.5, 
16.7 Hz), 3.17 (11-I. dd. J=16.7, 5_0 Hz), 3.95 (1H, rn), 
4.15-4.28 (4H, m), 4.40 (1H, m), 4.63 (1H, m), 5.44 (1H, 
m), 5.92 (1H, a), 6.93 (2H, d, J=8.4 Hz), 7.38 (114, a), 
7.42 (1H, dd, J=8.5, 1.7 Hz). 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.90 (1H, dd, J=16.5. 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
J=9.9, 7.6 Hz), 4.15-4.25 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, J=8.4 Hz), 4.64 (1H, m), 5.45 (1H, m), 5.92 (1H, s), 
6.91 (1 H, s). 6.93 (1H, d, J=8.4 Hz), 7.38 (1H, s). 7.42 
(11-1, d, J.3.5 Hz). 

1H-NMR (CDC13) a: 2.28 (2H, m), 2.90 (1H, dd, J=16.5, 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
J=9.9, 7.6 Hz), 4.15-4.25 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, J=8.4 Hz), 4.64 (1 H, m), 5.45 (1H, m), 5.92 (1H, s), 
6.91 (1H, s), 6.93 (1H, d, J=8.4 Hz), 7.38 (1H, s), 7.42 
(1H, d, J=8.5 Hz). 

1H-NMR (CDC13) 8:2.26 (2H, m). 2.85 (1H. dd. J=16.7, 
3.9 Hz), 3.04 (3H, dt, J.17.4, 4.6 Hz), 3.17 (1H, dd, 
..1=16.8, 5.4 Hz), 3.94 (1 H, m), 4.12-4.26 (3H, m), 4.39 
(1H, m), 4.62 (1H, m), 5.43 (1H, m), 5.88 (1H, m), 5.92 
(1H, s), 6.81 (1H, q, J=8.5 Hz), 6.93 (114, s), 6.97-7.02 
(2H, m). 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.85 (1H, dd, J=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (1H, t, J=7.7 Hz), 4.15-4.26 (4H, 
m), 4.40 (1H. t, J=9.1 Hz), 4.62 (1H. m), 5.44 (1H, m), 
5.88 (1H, m), 5,92 (11-1, s), 6.84 (1H, d, J=8.3 Hz), 6.93 
(1H, s), 7.01 (2H, d, J=8.2 Hz). 

1H-NMR (CDCI3) a: 2.26 (2H, m), 2.85 (1 H, dd, .1=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (1H, t, J=7.7 Hz), 4.15-4.26 (4H, 
m), 4.40 (1H, t, J=9.1 Hz), 4.62 (1H. rn). 5.44 (1H, m), 
5.88 (1H, m), 5.92 (1 H, s), 6.84 (1 H, d, J=8.3 Hz), 6.93 
(1H, s), 7.01 (2H, d, J=8.2 Hz). 

ESI-MS miz: 
423 IM4H1-1. 

ESI-MS rniz: 
423 (M+1-11+ 

ESI-MS rolz: 
423 [M+1-]+ 

ES1-MS miz: 
462 [M+H]-1- 

ESI-MS m./z: 
462 (M-1•H]+ 

0 
F3C 

HN"• 
F3C-\ 

0 

ry 	HN,.• 

0 
F3C--/  

ry 
NN  

O 

ESI-MS mir 
462 [M+H]+ 

207 
(isomer A) 

207 
(isomer B) 

ESI-MS rola: 
492 [M+11+ 

ESI-MS rniz: 
489 [M+H]i• 

ESI-MS 
489 [M+1-11+ 

NMR 

1H-NMR (CDCI3} 	2.16 (2H, m). 2.90 (1H, dd, J=16.5, 
3.9 Hz). 3.21 (1H, dd. J=16.5, 5.2 Hz), 3_79-3.86 (4H, m), 
3.92-3.96 (4H, m), 4.22 (2H, re), 4.34 (1H, t, J=8.4 Hz), 
4.64 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 6.44 (1H, d, 
J=2.2 Hz), 6.89 (1H, d, J=8.4 Hz), 7.02 (1H, d, J=8.1 Hz), 
7.35 (1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d, J=2.0 
Hz). 

1H-NMR (CDCI3) 6: 2.18 (2H, m), 2.95 (1H, d, J=17.4 
Hz), 3.28 (1H, dd, J=17.0, 4.2 Hz), 3.80-3.66 (4H, m), 
3.96 (1H, I, J=13.2 Hz), 4.26 (2H, s), 4.33 (1H, t, J=9,1 
Hz), 4.66 (1H. m), 5.42 (1H, m), 5.89 (1H, s), 6.96 (1H, d, 
.1=8.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H, 1, J=5.4 Hz), 
7.65 (1H, d, J=7.6 Hz), 7.70-7.75 (3H, m), 8.85 (1H, s). 

1H-NMR (CDCI3) a : 2.18 (2H, m), 2.95 (1H, d, J=17.4 
Hz), 3.26 (1H, dd, J=17.0, 4.2 Hz), 3.80-3.86 (4H, m), 
3.96 (1H, t, J=8.2 Hz), 4.26 (2H, s), 4.33 (1H, t, J=9.1 
Hz). 4.66 (1H, m). 5.42 (1H, In), 5.89 (1H, s), 6.96 (1H, d. 
J=8.0 Hz), 7.02 (1H, d, J=7.6 Hz), 7.18 (1H. t, J=5.4 Hz). 
7.65 (1H, d, .1=7.6 Hz), 7.70-7.75 (3H, m), 8.65 (1H, 8). 

206 
(Isomer B) 

Example Structural formula MS 

208 

209 
(Isomer A) 	Feo_.1-7(0  )=1„..,,y)--1 

N -N1‘ 	N 

CN 
H 

F3C0---/ 
0 

209 
(Isomer 13) 

210 

F3C0 

211 
(isomer A) 

211 
(Isomer B) 

1H-NMR (CDCI3) 8: 2.27 (2H, m), 2.90 (1H, dd, J=4.5, 
16.7 Hz), 3.17 (11-I. dd. J=16.7, 5_0 Hz), 3.95 (1H, rn), 
4.15-4.28 (4H, m), 4.40 (1H, m), 4.63 (1H, m), 5.44 (1H, 
m), 5.92 (1H, a), 6.93 (2H, d, J=8.4 Hz), 7.38 (114, a), 
7.42 (1H, dd, J=8.5, 1.7 Hz). 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.90 (1H, dd, J=16.5. 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
J=9.9, 7.6 Hz), 4.15-4.25 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, J=8.4 Hz), 4.64 (1H, m), 5.45 (1H, m), 5.92 (1H, s), 
6.91 (1 H, s). 6.93 (1H, d, J=8.4 Hz), 7.38 (1H, s). 7.42 
(11-1, d, J.3.5 Hz). 

1H-NMR (CDC13) a: 2.28 (2H, m), 2.90 (1H, dd, J=16.5, 
4.4 Hz), 3.17 (1H, dd, J=16.6, 5.0 Hz), 3.95 (1H, dd, 
J=9.9, 7.6 Hz), 4.15-4.25 (3H, s), 4.28 (1H, m), 4.40 (1H, 
t, J=8.4 Hz), 4.64 (1 H, m), 5.45 (1H, m), 5.92 (1H, s), 
6.91 (1H, s), 6.93 (1H, d, J=8.4 Hz), 7.38 (1H, s), 7.42 
(1H, d, J=8.5 Hz). 

1H-NMR (CDC13) 8:2.26 (2H, m). 2.85 (1H. dd. J=16.7, 
3.9 Hz), 3.04 (3H, dt, J.17.4, 4.6 Hz), 3.17 (1H, dd, 
..1=16.8, 5.4 Hz), 3.94 (1 H, m), 4.12-4.26 (3H, m), 4.39 
(1H, m), 4.62 (1H, m), 5.43 (1H, m), 5.88 (1H, m), 5.92 
(1H, s), 6.81 (1H, q, J=8.5 Hz), 6.93 (114, s), 6.97-7.02 
(2H, m). 

1H-NMR (CDCI3) 6: 2.26 (2H, m), 2.85 (1H, dd, J=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (1H, t, J=7.7 Hz), 4.15-4.26 (4H, 
m), 4.40 (1H. t, J=9.1 Hz), 4.62 (1H. m), 5.44 (1H, m), 
5.88 (1H, m), 5,92 (11-1, s), 6.84 (1H, d, J=8.3 Hz), 6.93 
(1H, s), 7.01 (2H, d, J=8.2 Hz). 

1H-NMR (CDCI3) a: 2.26 (2H, m), 2.85 (1 H, dd, .1=17.1, 
3.4 Hz), 3.04 (2H, td, J=17.4, 4.4 Hz), 3.17 (1H, dd, 
J=16.4, 5.0 Hz), 3.94 (1H, t, J=7.7 Hz), 4.15-4.26 (4H, 
m), 4.40 (1H, t, J=9.1 Hz), 4.62 (1H. rn). 5.44 (1H, m), 
5.88 (1H, m), 5.92 (1 H, s), 6.84 (1 H, d, J=8.3 Hz), 6.93 
(1H, s), 7.01 (2H, d, J=8.2 Hz). 

ESI-MS miz: 
423 IM4H1-1. 

ESI-MS rniz: 
423 (M+1-11+ 

ESI-MS rolz: 
423 [M+1-]+ 

ES1-MS miz: 
462 [M+H]-1- 

ESI-MS m./z: 
462 (M-1•H]+ 

0 
F3C 

HN"• 
F3C-\ 

0 

ry 	HN,.• 

0 
F3C--/  

ry 
NN  

O 

ESI-MS mir 
462 [M+H]+ 

207 
(isomer A) 

207 
(isomer B) 

ESI-MS rola: 
492 [M+11+ 

ESI-MS rniz: 
489 [M+H]i• 

ESI-MS 
489 [M+1-11+ 
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[Table 30] 



N‘ 	, 
FWD 	0.--ls,„1 

0 

N'
N 

Fl 

F3C0--/-7C-1 

213 
(isomer A) 

213 

(isomer B) 

214 

215 
(Isomer A) 

0 

215 

(isomer B) 	0 	N  H 

0 
• 0 

N 

N 
F3C0 

0 

216 F - 

0 

F 
217 	F - 

(isomer A) 

• 0 

217 	F___<F 

(isomer B) 	0 

NMR Structural formula MS Example 

212 

1H-NMR (CDC13) a : 2.25 (2H, m), 2.90 (1H, m), 3.22 

(1H, m), 3.93 (4H, m), 4.15-4.23 (4H, m), 4.38 (1H, m), 

4.64 (1H, m), 5.42 (11-#, m), 5.91 (1H, s), 6.44 (1H, d, 
J=1.9 Hz), 6.89 (1H, d, J=7.6 Hz), 7.02 (1H, m), 7.35 (1H, 

d, J=2.0 Hz), 7.52-7.54 (21-1. m). 

ESI-MS mfz 
478 IM+H]+ 

1H-NMR (CDCI3) 8: 2.25 (2H, m), 2.90 (1H, dd, J=16.4, 

3.6 Hz), 3.22 (1H, dd, J=16.8, 5.0 Hz), 3.90-3.94 (4H, m), 

I 	4.14-4.25 (4H, m), 4.39 (111, dd, J=8.3, 1.6 Hz), 4.64 (1H, 

m), 5.43 (11-1. m), 5.91 (1H, a). 6.44 (1H, d, 	Hz), 

6,89 (1H, 5, J=8.0 Hz), 7.02 (1H, d, J=8.2 Hz), 7,35 (1H, 

el, J=2.2 Hz), 7.51 (OH, s), 7.54 (1H, 5, J=2.1 Hz). 

ESI-MS 
478 IM-F Hp- 

1H-NMR (CDCI3) 6: 2.25 (2H, m), 2.90 (1H, dd, J=3.6, 
16.4 Hz), 3.22 (1H, dd, .1=16.8, 5.0 Hz), 3.90-3.94 (4H, 

m), 4.14-4.25 (4H, m), 4.39 (1H, dd, J=6.3, 1.6 Hz), 4.64 

(1H, m), 5.43 (1H, m), 5.91 (1H, s), 6.44 (1 H. d, J=2.2 

Hz), 6.89 (1H. d, J=6.0 Hz), 7.02 (1H, d, J=B.2 Hz), 7.35 
(1H, d, J=2.2 Hz), 7.51 (1H, s), 7.54 (1H, d,....1=2.1 Hz). 

1H-NMR (COC13 ) 	2.12.2.32 (2H, rn), 2.87 (1H, dd, J= 168, 4.2 
Hz), 5.18 (1H, dd, J.16.6, 6.0 Hz). 3.80 (1H, d. J=8.2 Hz), 3.54 (1H, 

d, J.5.2 Hz), 3.94 (1H, dd. J. 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, J.9.5. 8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(1H, m),5.91 (1H, s), 6.22 (1H, t., J. 73,9 Hz), 6.87 (1H, d, J.8.5 
Hz), 7.01 (1H, d, J.1,8 Hz), 7.04 OH, s), 7.11 (1H, dd, J = 8,5, 1.5 
Hz) 

1H-NPAR (C0C13) 8 : 2.12-232 (2H, m), 2.57 11-1, dd. J=16.8, 4.2 
Hz), 3.18. (1H, dd, J.16.8, 6.0 Hz), 3.80 (1H, d, J.B.2 Hz), 3.84 (1H, 

J-,8.2 Hz), 3.94 (1H, dd, J= 10.8, 7.9 Hz), 4.03-4.13 (2H, rn), 4.20 
(2H, m), 4.38 (1I4, dd, J=9.5.8.6 Hz), 4.56 (2H, s), 4.53 (1H, rn), 5.43 
(1H, m), 5.91 (11-1, s), 522 (1H, t. J.73.9 Hz), 5.87 (1H, d, J.8.5 
Hz), 7.01 (1H, 5, J.7.8 Hz), 7.04 (1H, s), 7.11 (1H, dd, J = 8.5, 1.5 
Hz). 

1H-NMR (CDCIA 8: 2.12-2.32 (2H, m), 2.87 (1H, dd, J= 16.8, 4.2 
Hz), 3.18 (1H, 85, .1.16.6, 6.0 Hz), 3.80 (1H, d, J.8.2 Hz), 3.84 (1H, 
d, J.8.2 Hz), 3.94 (1H, dd, J. 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, 	8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(1H, m), 5.91 (1H, 8), 6.22 (1 H,1, J. 73.9 Hz), 6.57 (1H, 5, J.5.5 Hz), 
7.01 (1H, d, J.7.8 Hz), 7,04 (1H, 8), 7.11 (1H, dd, J a  6.5, 1.5 Hz). 

ESI-MS mir 

478 [M+H]+ 

ESI-MS mfr. 
492 [M+H]+ 

ESI-MS 
492 RA+ HP- 

ESI-MS mlz: 
492 [M+H]s 

1H-NMR (CDCI3) 15: 2.13-2.31 (2H, m), 2.80-2.90 (3H, 

m). 3.16 (1H, dd, J=16.B. 5.6 Hz), 3.92-4.14 (5H, m). 4.18 

(2H, m), 4.37 (1H, t, J=9.2 Hz), 4.61 (1H, m), 5.42 (11-1, 
m), 5.91 (1H, s), 6.19 (1H, t, .1=72.3 Hz), 6.22 (1H, t, 

J=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H, s), 6.95-

7.05 (2)-1. m). 

1H-NMR (CDCI3) 8: 2.13-2.31 (2H, m), 2.80-2.90 (3H, 

m), 3.16 (1H, dd, J=16.8. 5.6 Hz), 3.92-4.14 (5H, m), 4.18 

(2H, m), 4.37 (1H, t, J=9.2 Hz), 4.61 (1H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (1H, t, J=72.3 Hz), 6.22 (1H, t, 

.1=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H. s), 6.95-

7.05 (2H, m), 

1H-NMR (CDCI3) 8: 2.13-2.31 (2I-1, m), 2.80-2.90 (311, 

m), 3.16 (1 H, dd...1.16.8_ 5.6 Hz), 3.92-4.14 (5H, m), 4.18 

(2H, m), 4.37 (1H, I, J=9.2 Hz), 4.61 (11-1, m), 5.42 (1H, 

m), 5.91 (1H, s), 6.19 (1H, t, J=72.3 Hz), 6.22 (1H, t, 

J=72.3 Hz), 6.81 (1 H. d, J=8.0 Hz), 6.91 (1H, s), 6.95-

7.05 (2H, m) 

ESI-MS 
474 [M-FI-11+ 

ESI-MS mhz 
474 [M+H]+ 

ESI-MS rolz-. 
4741M+Fli+ 

213 
(isomer A) 

213 

(isomer B) 
ESI-MS 
478 [M+H]+ H 

F300- 7f-/-1, 
Nr. 

0 

1H-NMR (CDCI3) 8: 2.25 (2H, m), 2.90 (1H, dd, J=3.6, 
16.4 Hz), 3.22 (1H, dd, .1.16.8, 5.0 Hz), 3.90-3.94 (4H, 
m), 4.14-4.25 (4H, m), 4.39 (1H, dd, J=8.3, 1.8 Hz), 4.64 
(1H, m), 5.43 (1H, m). 5.91 (1H, s), 6.44 (1H, d, J=2.2 
Hz). 6.89 (1H. d, J=8.0 Hz), 7.02 (1H, d, J=B.2 Hz), 7.35 
(1H, d, J=2.2 Hz), 7.51 (11-1, s), 7.54 (1H, d 	Hz). 

Example 

1H-NMR (CDCI3) 8: 2.25 (2H, m), 2.90 (1 H, m), 3.22 
(1H, m), 3.93 (4H, m). 4.15-4.23 (4H, m), 4.38 (1H, m), 
4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, s), 6.44 (1K, d, 
J=1.9 Hz), 6.89 (1Ft, d, J=7.6 Hz), 7.02 (1H, m), 7.35 (1H, 
d, J=2.0 Hz), 7.52-7.54 (2H, m). 

ESI-MS mirz: 
478 IM+H]+ 

1H-NMR (CDC.13) 8: 2.25 (2H, m), 2.90 (1H, dd, J=16.4, 
3.6 Hz), 3.22 (1H, dd, J=16.8, 5.0 Hz), 3.90-3.94 (4H, m), 
4.14-4.25 (4H, m), 4.39 (1H, dd, J=8.3, 1.6 Hz), 4.64 (1H, 
m), 5.43 (1H. m), 5.91 (1H, s). 6.44 (1H. d, J=2.2 Hz), 
6.89 (1H, d, J=8.0 Hz), 7,02 (1H, d, J=8.2 Hz), 7,35 (1H, 
d, J=2,2 Hz), 7.51 (1H, s), 7.54 (1 H, d, J=2.1 Hz). 

ESI-MS 
478 (M+F11+ 

1H-NMR (CDCI3) 	12-2.32 (21-1, rn), 2.87 (1H, dd, ...1.16.8. 4.2 
Hz), 3.18 (1H. dd, J=16.6, 6.0 Hz). 3.50 (1H, d. J43.2 Hz), 3.54 (1H, 
d, J=8.2 Hz), 3.94 (1H, dd. J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, 	8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(1H, m), 5.91 (1H, 3), 6.22 (1H, t., J. 73.9 Hz), 6.87 (1H, d, J.8.5 
Hz), 7.01 (1H, d, J=7.8 Hz), 7.04 (1H, 5), 7.11 (1/1, dd, J = 8.5, 1.5 
Hz) 

1H-NMR (CDCI3) 8 : 2.12-232 (2H, m), 2.67 (1H, dd, 	16.8, 4.2 
Hz), 3.18 (1H, 4d, J=16.8, 6.0 Hz), 3.80 (1H, d, J=8.2 Hz), 3.84 (1H, 
d, J.5.2 Hz), 3.94 (1H, dd, J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (114, dd, J=9.5.5.5 Hz), 4.56 (21-1, s), 4.63 (1H, rn), 5.43 
(1H, m). 5.91 (1H, 5), 822 (1H, t. J= 73.9 Hz), 8.87 (1H, d, J=8.5 
Hz), 7.01 (1H, d, J=7.8 Hz), 7.04 (1H, 4), 7.11 (1H, dd, J = 8.5, 1.5 
Hz). 

1H-NMR (CDC13) 8: 2.12-2.32 (2H, m), 2.87 (1H, dd, J. 16.5, 4.2 
Hz), 3.18 (1H, dd, J.16.5, 6.0 Hz), 3.80 	d, J.8.2 Hz), 3.84(1H, 
d, J=8.2 Hz), 3.94 (1H, dd, J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, J.-9.5. 8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(11-r, m), 5.91 (1H, 5), 6.22 (1H, I, J= 73.9 Hz), 6.87 (11-1, d, J.5.5 Hz), 
7.01 (1H, 4, .1.7.8 Hz), 7.04 (1H, s), 7.11 (114, dd, J 8.5, 1.5 Hz). 

/—CF3  
0 

214 

CF3  

215 
(isomer A) 

ef—CF3 

215 	I F---(F  

(isomer B) 	0 

• 0- 

ESI-MS mlz: 
492 [M+11+ 

ESI-MS 
492 (14+H]+ 

ESI-MS mlz 
492 [M+F]s 

1H-NMR (CDCI3) 8: 2.13-2.31 (2H, m), 2.80-2.90 (3H, 
m). 3.16 (1H, dd, J=16.B. 5.6 Hz), 3.92-4.14 (5H. m). 4.18 
(2H, m). 4,37 (1H, t, J=9.2 Hz), 4,61 (1H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (1H, t, .1=72.3 Hz), 6.22 (1H, t, 
J=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H, s), 6.95-
7.05 (2H. m). 

216 
ESI-MS mIZ: 
474 [M+H]4' 

1H-NMR (CDCI3) 8 : 2.13-2.31 (2H, m), 2.80-2.90 (3H, 
m), 3.16 (1H, dd, J=16.8. 5.6 Hz), 3.92-4.14 (5H, m), 4.18 
(2H, m), 4.37 (1H, t, J=9.2 Hz). 4.61 (1 H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (lti, t,.1=72.3 Hz), 6.22 (1H. t, 
J=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H. s), 6.95-
7.05 (21-t, m), 

1H-NMR (CDCI3) 8: 2.13-2.31 (2H, m), 2.80-2.90 (31-1, 
m), 3.16 (1H, dd. J=16_8_ 5 6 Hz), 3.92-4.14 (5H, m), 4.16 
(2H, m), 4.37 (1E1,1, J=9.2 Hz), 4.61 (1H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (1H, t, J=72.3 Hz), 6.22 (1H, t, 
J=72.3 Hz), 6.81 (1H. d, J=8.0 Hz), 6.91 (1H, s), 6.95-
7.05 (2H, m) 

217 
(isomer A) 

217 
(isomer B) 

ESI-MS miz: 
474 IM+F11+ 

ESI-MS rolz: 
474 [m+H]+ 

212 H 

F300 	0—'=,--"V 
0 

F—(0  

--- 	0 
0 

Structural formula NMR 	 MS 

N HM• 

0 
0 

213 
(isomer A) 

213 

(isomer B) 
ESI-MS 
478 [M+H]+ H 

F300- 7f-/-1, 
Nr. 

0 

1H-NMR (CDCI3) 8: 2.25 (2H, m), 2.90 (1H, dd, J=3.6, 
16.4 Hz), 3.22 (1H, dd, .1.16.8, 5.0 Hz), 3.90-3.94 (4H, 
m), 4.14-4.25 (4H, m), 4.39 (1H, dd, J=8.3, 1.8 Hz), 4.64 
(1H, m), 5.43 (1H, m). 5.91 (1H, s), 6.44 (1H, d, J=2.2 
Hz). 6.89 (1H. d, J=8.0 Hz), 7.02 (1H, d, J=B.2 Hz), 7.35 
(1H, d, J=2.2 Hz), 7.51 (11-1, s), 7.54 (1H, d 	Hz). 

Example 

1H-NMR (CDCI3) 8: 2.25 (2H, m), 2.90 (1 H, m), 3.22 
(1H, m), 3.93 (4H, m). 4.15-4.23 (4H, m), 4.38 (1H, m), 
4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, s), 6.44 (1K, d, 
J=1.9 Hz), 6.89 (1Ft, d, J=7.6 Hz), 7.02 (1H, m), 7.35 (1H, 
d, J=2.0 Hz), 7.52-7.54 (2H, m). 

ESI-MS mirz: 
478 IM+H]+ 

1H-NMR (CDC.13) 8: 2.25 (2H, m), 2.90 (1H, dd, J=16.4, 
3.6 Hz), 3.22 (1H, dd, J=16.8, 5.0 Hz), 3.90-3.94 (4H, m), 
4.14-4.25 (4H, m), 4.39 (1H, dd, J=8.3, 1.6 Hz), 4.64 (1H, 
m), 5.43 (1H. m), 5.91 (1H, s). 6.44 (1H. d, J=2.2 Hz), 
6.89 (1H, d, J=8.0 Hz), 7,02 (1H, d, J=8.2 Hz), 7,35 (1H, 
d, J=2,2 Hz), 7.51 (1H, s), 7.54 (1 H, d, J=2.1 Hz). 

ESI-MS 
478 (M+F11+ 

1H-NMR (CDCI3) 	12-2.32 (21-1, rn), 2.87 (1H, dd, ...1.16.8. 4.2 
Hz), 3.18 (1H. dd, J=16.6, 6.0 Hz). 3.50 (1H, d. J43.2 Hz), 3.54 (1H, 
d, J=8.2 Hz), 3.94 (1H, dd. J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, 	8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(1H, m), 5.91 (1H, 3), 6.22 (1H, t., J. 73.9 Hz), 6.87 (1H, d, J.8.5 
Hz), 7.01 (1H, d, J=7.8 Hz), 7.04 (1H, 5), 7.11 (1/1, dd, J = 8.5, 1.5 
Hz) 

1H-NMR (CDCI3) 8 : 2.12-232 (2H, m), 2.67 (1H, dd, 	16.8, 4.2 
Hz), 3.18 (1H, 4d, J=16.8, 6.0 Hz), 3.80 (1H, d, J=8.2 Hz), 3.84 (1H, 
d, J.5.2 Hz), 3.94 (1H, dd, J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (114, dd, J=9.5.5.5 Hz), 4.56 (21-1, s), 4.63 (1H, rn), 5.43 
(1H, m). 5.91 (1H, 5), 822 (1H, t. J= 73.9 Hz), 8.87 (1H, d, J=8.5 
Hz), 7.01 (1H, d, J=7.8 Hz), 7.04 (1H, 4), 7.11 (1H, dd, J = 8.5, 1.5 
Hz). 

1H-NMR (CDC13) 8: 2.12-2.32 (2H, m), 2.87 (1H, dd, J. 16.5, 4.2 
Hz), 3.18 (1H, dd, J.16.5, 6.0 Hz), 3.80 	d, J.8.2 Hz), 3.84(1H, 
d, J=8.2 Hz), 3.94 (1H, dd, J= 10.8, 7.9 Hz), 4.03-4.13 (2H, m), 4.20 
(2H, m), 4.38 (1H, dd, J.-9.5. 8.6 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 
(11-r, m), 5.91 (1H, 5), 6.22 (1H, I, J= 73.9 Hz), 6.87 (11-1, d, J.5.5 Hz), 
7.01 (1H, 4, .1.7.8 Hz), 7.04 (1H, s), 7.11 (114, dd, J 8.5, 1.5 Hz). 

/—CF3  
0 

214 

CF3  

215 
(isomer A) 

ef—CF3 

215 	I F---(F  

(isomer B) 	0 

• 0- 

ESI-MS mlz: 
492 [M+11+ 

ESI-MS 
492 (14+H]+ 

ESI-MS mlz 
492 [M+F]s 

1H-NMR (CDCI3) 8: 2.13-2.31 (2H, m), 2.80-2.90 (3H, 
m). 3.16 (1H, dd, J=16.B. 5.6 Hz), 3.92-4.14 (5H. m). 4.18 
(2H, m). 4,37 (1H, t, J=9.2 Hz), 4,61 (1H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (1H, t, .1=72.3 Hz), 6.22 (1H, t, 
J=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H, s), 6.95-
7.05 (2H. m). 

216 
ESI-MS mIZ: 
474 [M+H]4' 

1H-NMR (CDCI3) 8 : 2.13-2.31 (2H, m), 2.80-2.90 (3H, 
m), 3.16 (1H, dd, J=16.8. 5.6 Hz), 3.92-4.14 (5H, m), 4.18 
(2H, m), 4.37 (1H, t, J=9.2 Hz). 4.61 (1 H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (lti, t,.1=72.3 Hz), 6.22 (1H. t, 
J=72.3 Hz), 6.81 (1H, d, J=8.0 Hz), 6.91 (1H. s), 6.95-
7.05 (21-t, m), 

1H-NMR (CDCI3) 8: 2.13-2.31 (2H, m), 2.80-2.90 (31-1, 
m), 3.16 (1H, dd. J=16_8_ 5 6 Hz), 3.92-4.14 (5H, m), 4.16 
(2H, m), 4.37 (1E1,1, J=9.2 Hz), 4.61 (1H, m), 5.42 (1H, 
m), 5.91 (1H, s), 6.19 (1H, t, J=72.3 Hz), 6.22 (1H, t, 
J=72.3 Hz), 6.81 (1H. d, J=8.0 Hz), 6.91 (1H, s), 6.95-
7.05 (2H, m) 

217 
(isomer A) 

217 
(isomer B) 

ESI-MS miz: 
474 IM+F11+ 

ESI-MS rolz: 
474 [m+H]+ 

212 H 

F300 	0—'=,--"V 
0 

F—(0  

--- 	0 
0 

Structural formula NMR 	 MS 

N HM• 

0 
0 
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F 

 

F 

N 

0 

F —( 
F 

_f_cN-N, 
O 0 0 

N 	HN,.• 	• 

0— • 	'•--- 13 

N HN  

0.-7 01\0 

F 

Structural formula NMR 	 MS Example 

219 
(isomer A) 

218 

219 

(isomer El) 

220 

221 
(isomer A) 

221 

(isomer B) 

O 

N-N\  1114, • 

223 
(isomer A) 

F 

223 
(isomer B) ,N 	• • 

• \\O 

F- 
_ F 

1H-NMR (CDCI3) 6: 2.11-2.31 	m), 2.85 (1H, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, J=17.2, 5.0 Hz), 3.17 (1H, 
dd, J=16.8, 5.2 Hz), 3.95 (1H. dd, J=10.9.8.5 Hz), 4.03-
4.14 (2H, m), 4.18 (2H, m), 4.38 (1H. dd, J=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, .1= 56.8, 4.3 
Hz), 5.91 (1H, s), 8.22 (1H, t, J=74.2 Hz), 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H, s). 6.98-7.04 (2H. m). 
1H-NMR (CDCI3) 8: 2.11-2.31 (2H, m), 2.85 (1H, dd, 
J=17.0, 4.0 Hz), 3.04 (2H. td. J=17.2, 5.0 Hz), 3.17 (1H, 
dd, J=16.8.5.2 Hz). 3.95 (1H, dd, J=10.9. 8.5 Hz), 4.03-
4.14 (2H, m), 4.18 (2H, m), 4.38 (1H, dd, J=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, .1= 56.8, 4.3 
Hz), 5.91 (1H, s), 6.22 (1H, t, J=74.2 Hz), 6.64 (1H, d, 
J=8,6 Hz), 6.93 (11-1, s), 6.98-7.04 (2H, m). 

1H-NMR (CDCr3) 6: 2.11-2.3/ (2H, m), 2.85 (1H, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, ..1=17.2, 5.0 Hz), 3.17 (1H, 
dd, J=16.8, 5.2 Hz), 3.95 (11-1, dd, J=10.9. 8.5 Hz), 4.03-
4.14 (2H, m), 4.18 (21-1, m), 4.38 (1H, dd, .1=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, J-= 58.8, 4.3 
Hz), 5.91 (1H, s), 6.22 (1H, t, J=74.2 Hz), 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H, s), 6.98-7.04 (2H, m). 

1H-NMR (CDCI3) B : 2.12-2.31 (2H, m), 2.88 (1H, dd, 
J=17.2, 3.3 Hz), 3.20 (1H, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t, 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, s), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, s), 7.23 (1H, d, J=8.4 Hz), 7.51 (1H, 
s), 7.67 (1H, s).  
1H-NMR (CDCI3) 6 : 2.12-2.31 (21-1, m), 2.88 (1H, dd, 
J=17.2, 3.3 Hz), 3.20 (1H, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, rn), 4.044.13 (2H, m), 4.21 (2H, rn), 4.36 (1 H, t, 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, s), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, s), 7.23 (1H, d, J=8.4 Hz), 7.51 (1H, 
s), 7.67 (1H, s) 

1H-NMR (CDCI3) a :112-2.31 (2H, m), 2.88 (1H, dd, 
J=17.2, 3.3 Hz), 3.20 (1H, dd, J=17.1. 4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H. t, 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, s), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, s), 7.23 (1H, d, J=8.4 Hz), 7.51 (1H, 
s), 7.67 (1H, s). 

1H-NMR (CDCI3) 8: 2.13-2.30 (2H, m), 2.97 (1H, dd, 
J=17.2, 3.4 Hz), 3.27 (/H, dd, J=16.0_ 3.4 Hz), 3.93 (1H, 
dd, J=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.28 (2H, rn), 4.37 
(1H, t, J=9.3 Hz), 4.68 (1H, m), 5.43 (11-1, m), 5.91 (1H, s), 
6.22 (1H, t, J=73.8 Hz), 6.96-7.04 (2H, rn), 7.75-7.62 (2H, 
m), 845 (1H, a), 8.58 (1H, a), 8.96 (1H, s) 

1H-NMR (CDCI3) a: 2.13-2.30 (2H, rn), 2.97 (1H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, .1=16.0. 3A Hz), 3.93 (1H, 
dd, J=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.26 (2H, m), 4.37 
(1H, 1, J=9.3 Hz), 4.68 (1H, m), 5.43 (IH, rn), 5.91 (1H, s), 
6.22 (1H, t, J=73.8 Hz), 6.98-7.04 (2H, rn), 7.75-7.82 (2H, 
m), 8.45 (11-I, s), 8.56 (1H, s), 8.96 (1H, a), 

• 1H-NMR (CDCI3) 6 2.13-2.30 (2H, m), 2.97 (1H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, J=16.0. 3.4 Hz), 3.93 (1H, 
dd, J=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.26 (2H, m), 4.37 
(1H, 1, J=9.3 Hz), 4.68 (1H, m), 5.43 (1H, m), 5.91 (1H, s), 
6.22 (1 H, 1, J=73.8 Hz), 6.98-7.04 (2H, m), 7,75-7.82 (2H, 
m), 8.45 (111, s), 8.58 (1H, s), 8.96 (11-1, s), 

ESI-MS m/z: 
444 [M+H]-1- 

ESI-MS m/z: 
444 [M+H]4- 

ESI-MS m/z: 
444 [M+H]i- 

ESI-MS m/z: 
460 [M+H]+ 

ESI-MS m/z: 
460 [M+H]i- 

ESI-MS m/z: 
460 [m+1-1]+ 

ESI-MS m/z: 
458 [M+H]-1- 

ESI-MS m/z: 
458 [M+H]+ 

ESI-MS m/z: 
458 [M+H]+ 

Example 

218 
N 

1:1  

ESI-MS mlz: 
444 [M+1-1]+ 

219 
(isomer A) 

FIN,,. 

❑J 	0 

ESI-MS mlz: 
444 [M+11]+ 

219 
(isomer B) 

ESI-MS mlz: 
444 [M+H]+ 

N HN••• 

0 0 0 

Structural formula 

220 ESI-MS m/z: 
460 [M+H]+ 

221 
(isomer A) 

ESI-MS mlz: 
460 [M+H].1- 

221 
(isomer B) 

ESI-MS m/z: 
460 [M+H]+ 

11-1-NMR (CDCI3) 6: 2.12-2.31 (211, m), 2.88 (111, dd, 
J=17.2, 3.3 Hz). 3.20 (1H, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t, 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, a), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, s), 7.23 (1 H, d, J=8.4 Hz), 7.51 (1 H, 
a), 7.67 (1H, s) 

1H-NMR (CDCI3) 8 : 2.12-2.31 (2H, m), 2.88 (1H, dd, 
J=17.2, 3.3 Hz), 3.20 (IH, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t. 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (111, s), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d. J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7./5 (1H, a), 7.23 (1H, d, J=8.4 Hz), 7.51 (1H, 
s), 7.67 (111, s). 

1H-NMR (CDCI3) 6: 2.13-2.30 (2H. m), 2.97 (111, dd, 
J=17.2. 3.4 Hz), 3.27 (OH, dd, J=16.0_ 3.4 Hz), 3.93 (1H, 
dd, J=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.28 (2H, m), 4.37 
(1H, t, J=9.3 Hz), 4.68 (1H, m), 5.43 (1H, m), 5.91 (1H, a), 
6.22 (1H, t, J=73.8 Hz), 6.98-7.04 (2H, m), 7.75-7.62 (2H, 
m), 8_45 (111, a), 8.513 (11-I, a), 8.96 (1H, a) 

ESI-MS mlz: 
458 [M+1-1]+ 

223 
(isomer A) 

ESI-MS m/z: 
458 [M+H]+ 

1H-NMR (CDCI3) : 2.13-2.30 (2H, m), 2.97 (1H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, .1=16.0. 3A Hz), 3.93 (1H, 
dd, J=9.6.8.2 Hz), 4.01-4.14 (2H, 11), 4.28 (211, m), 4.37 
(1H, t, J=9.3 Hz). 4.68 (1H, m), 5.43 (IH, m), 5.91 (IH, s), 
6.22 (111, t, J=73.8 Hz). 6.98-7.04 (2H, m), 7.75-7.82 (2H, 
m), 8.45 (111, 8), 8.58 (IH, a), 8.96 (1H, a), 

NMR 	 MS 

223 
(isomer B) 

ESI-MS mlz: 
458 [M+H]+ 

I H-NMR (CDCI3) 8 : 2.13-2.30 (2H, m), 2.97 (1 H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, J=16.0. 3.4 Hz), 3.93 (1H, 
dd, .1=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.28 (211, m), 4.37 
(111, 1, J=9.3 Hz), 4.68 (1H, m), 5.43 (1H, m), 5.91 (1H, s), 
6.22 (1 H, t, J=73.8 Hz), 6.98-7.04 (2H, m), 7,75-7.82 (2H, 
m), 8.45 (1H, s), 8.58 (1 H, s), 8.96 (1H, s), 

1H-NMR (CDC13) a: 2.11-2.31 (2H, m), 2.85 (1H, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, .1=17.2, 5.0 Hz), 3.17 (1H, 
dd, J=16.8, 5.2 Hz), 3.95 (1H. dd, J=10.9.8.5 Hz), 4.03-
4.14 (2H, m), 4.18 (2H, m), 4.38 (1H. dd, .1=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, J= 56.8, 4.3 
Hz), 5.91 (1H, s), 6.22 (1H, t, J=74.2 Hz), 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H. a), 6.98-7.04 (2H. m). 	 
1H-NMR (CDCI3) 6: 2.11-2.31 (2H, m), 2.85 (1H, dd, 
..1=17.0, 4.0 Hz), 3.04 (2H, td, J=17.2, 5.0 Hz), 3.17 (1H, 
dd..1=16.8, 5.2 Hz), 3.95 (1H, dd, J=10.9. 8.5 Hz), 4.03-
4.14 (2H, rri), 4.18 (2H, m), 4.38 (1H, dd, J=10.2, 8.3 Hz), 
4.82 (111, m), 5.39-5.47 (111, m), 5.88 (111, tt, .1= 56.8, 4.3 
Hz), 5.91 (1H, a), 6.22 (1H, t, J=74.2 Hz), 6.64 (1H, d, 
J=8.6 Hz), 6.93 (1H, s), 6.98-7.04 (2H, m). 
1H-NMR (CDCI3) 6: 2.11-2.31 (2H, m), 2.85 (IH, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, J=17.2, 5.0 Hz), 3.17 (111, 
dd, J=16.8, 5.2 Hz). 3.95 (111, dd, J=10.9.8.5 Hz). 4.03-
4.14 (2H, m), 4.18(211, m), 4.30 (1H, dd, .1=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, J= 58.8, 4.3 
Hz), 5.91 (1H, a). 6.22 (1H, t, J=74.2 Hz). 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H, s), 6.98-7.04 (2H, m). 

IH-NMR (CDCI3) B : 2.12-2.31 (2H, m), 2.88 (11-I, dd, 
J=17.2, 3.3 Hz), 3.20 (1H, dd, J=17.1. 4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t, 
J=9.4 Hz), 4.64 (IH, m), 5.42 (1H, m), 5.91 (1H. a), 6.22 
(1H, t, J=74,5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, a), 7.23 (1H, d, J=8.4 Hz), 7.51 (111, 
s), 7.67 (1H, a).  

N-N\  HN.,• 

O 	0 

NN 	N'• 
0—/ 0 

HN, 

N HNC 

F 

F 

F—
F 	

 

Example 

218 
N 

1:1  

ESI-MS mlz: 
444 [M+1-1]+ 

219 
(isomer A) 

FIN,,. 

❑J 	0 

ESI-MS mlz: 
444 [M+11]+ 

219 
(isomer B) 

ESI-MS mlz: 
444 [M+H]+ 

N HN••• 

0 0 0 

Structural formula 

220 ESI-MS m/z: 
460 [M+H]+ 

221 
(isomer A) 

ESI-MS mlz: 
460 [M+H].1- 

221 
(isomer B) 

ESI-MS m/z: 
460 [M+H]+ 

11-1-NMR (CDCI3) 6: 2.12-2.31 (211, m), 2.88 (111, dd, 
J=17.2, 3.3 Hz). 3.20 (1H, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t, 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (1H, a), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, s), 7.23 (1 H, d, J=8.4 Hz), 7.51 (1 H, 
a), 7.67 (1H, s) 

1H-NMR (CDCI3) 8 : 2.12-2.31 (2H, m), 2.88 (1H, dd, 
J=17.2, 3.3 Hz), 3.20 (IH, dd, J=17.1.4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t. 
J=9.4 Hz), 4.64 (1H, m), 5.42 (1H, m), 5.91 (111, s), 6.22 
(1H, t, J=74.5 Hz), 6.87 (1H, d. J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7./5 (1H, a), 7.23 (1H, d, J=8.4 Hz), 7.51 (1H, 
s), 7.67 (111, s). 

1H-NMR (CDCI3) 6: 2.13-2.30 (2H. m), 2.97 (111, dd, 
J=17.2. 3.4 Hz), 3.27 (OH, dd, J=16.0_ 3.4 Hz), 3.93 (1H, 
dd, J=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.28 (2H, m), 4.37 
(1H, t, J=9.3 Hz), 4.68 (1H, m), 5.43 (1H, m), 5.91 (1H, a), 
6.22 (1H, t, J=73.8 Hz), 6.98-7.04 (2H, m), 7.75-7.62 (2H, 
m), 8_45 (111, a), 8.513 (11-I, a), 8.96 (1H, a) 

ESI-MS mlz: 
458 [M+1-1]+ 

223 
(isomer A) 

ESI-MS m/z: 
458 [M+H]+ 

1H-NMR (CDCI3) : 2.13-2.30 (2H, m), 2.97 (1H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, .1=16.0. 3A Hz), 3.93 (1H, 
dd, J=9.6.8.2 Hz), 4.01-4.14 (2H, 11), 4.28 (211, m), 4.37 
(1H, t, J=9.3 Hz). 4.68 (1H, m), 5.43 (IH, m), 5.91 (IH, s), 
6.22 (111, t, J=73.8 Hz). 6.98-7.04 (2H, m), 7.75-7.82 (2H, 
m), 8.45 (111, 8), 8.58 (IH, a), 8.96 (1H, a), 

NMR 	 MS 

223 
(isomer B) 

ESI-MS mlz: 
458 [M+H]+ 

I H-NMR (CDCI3) 8 : 2.13-2.30 (2H, m), 2.97 (1 H, dd, 
J=17.2, 3.4 Hz), 3.27 (1H, dd, J=16.0. 3.4 Hz), 3.93 (1H, 
dd, .1=9.6. 8.2 Hz), 4.01-4.14 (2H, m), 4.28 (211, m), 4.37 
(111, 1, J=9.3 Hz), 4.68 (1H, m), 5.43 (1H, m), 5.91 (1H, s), 
6.22 (1 H, t, J=73.8 Hz), 6.98-7.04 (2H, m), 7,75-7.82 (2H, 
m), 8.45 (1H, s), 8.58 (1 H, s), 8.96 (1H, s), 

1H-NMR (CDC13) a: 2.11-2.31 (2H, m), 2.85 (1H, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, .1=17.2, 5.0 Hz), 3.17 (1H, 
dd, J=16.8, 5.2 Hz), 3.95 (1H. dd, J=10.9.8.5 Hz), 4.03-
4.14 (2H, m), 4.18 (2H, m), 4.38 (1H. dd, .1=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, J= 56.8, 4.3 
Hz), 5.91 (1H, s), 6.22 (1H, t, J=74.2 Hz), 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H. a), 6.98-7.04 (2H. m). 	 
1H-NMR (CDCI3) 6: 2.11-2.31 (2H, m), 2.85 (1H, dd, 
..1=17.0, 4.0 Hz), 3.04 (2H, td, J=17.2, 5.0 Hz), 3.17 (1H, 
dd..1=16.8, 5.2 Hz), 3.95 (1H, dd, J=10.9. 8.5 Hz), 4.03-
4.14 (2H, rri), 4.18 (2H, m), 4.38 (1H, dd, J=10.2, 8.3 Hz), 
4.82 (111, m), 5.39-5.47 (111, m), 5.88 (111, tt, .1= 56.8, 4.3 
Hz), 5.91 (1H, a), 6.22 (1H, t, J=74.2 Hz), 6.64 (1H, d, 
J=8.6 Hz), 6.93 (1H, s), 6.98-7.04 (2H, m). 
1H-NMR (CDCI3) 6: 2.11-2.31 (2H, m), 2.85 (IH, dd, 
J=17.0, 4.0 Hz), 3.04 (2H, td, J=17.2, 5.0 Hz), 3.17 (111, 
dd, J=16.8, 5.2 Hz). 3.95 (111, dd, J=10.9.8.5 Hz). 4.03-
4.14 (2H, m), 4.18(211, m), 4.30 (1H, dd, .1=10.2, 8.3 Hz), 
4.62 (1H, m), 5.39-5.47 (1H, m), 5.88 (1H, tt, J= 58.8, 4.3 
Hz), 5.91 (1H, a). 6.22 (1H, t, J=74.2 Hz). 6.84 (1H, d, 
J=8.6 Hz), 6.93 (1H, s), 6.98-7.04 (2H, m). 

IH-NMR (CDCI3) B : 2.12-2.31 (2H, m), 2.88 (11-I, dd, 
J=17.2, 3.3 Hz), 3.20 (1H, dd, J=17.1. 4.7 Hz), 3.90-3.98 
(4H, m), 4.04-4.13 (2H, m), 4.21 (2H, m), 4.36 (1H, t, 
J=9.4 Hz), 4.64 (IH, m), 5.42 (1H, m), 5.91 (1H. a), 6.22 
(1H, t, J=74,5 Hz), 6.87 (1H, d, J=8.0 Hz), 7.04 (1H, d, 
J=8.8 Hz), 7.15 (1H, a), 7.23 (1H, d, J=8.4 Hz), 7.51 (111, 
s), 7.67 (1H, a).  

N-N\  HN.,• 

O 	0 

NN 	N'• 
0—/ 0 

HN, 

N HNC 

F 

F 

F—
F 	
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F5 

O 

224 
(isomer 13) N-N 	N... 

F5 

226 	 -N HN, • • 

(isomer B) 
HN 

F3C--/  

N HN- 227 

HN 
▪ ❑ 

228 
(isomer A) 

N HNC.. 

HN 
FsC 

228 
(isomer B) 

_N  HNC. 

HI 
F3C-)  

229 

HN 

F2C  

Example MS NMR Structure! formula 

224 
(isomer A) 

F 

1H-NMR {CDCI3) 	2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (IH, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, m), 
3.96 (1H, t. J=8.9 Hz), 4.20 (2H, s), 4.34 (1H, t, J=9.0 
Hz), 4.56 (2H, s), 4.62 (1H, s), 5.44 (1H, I, J=7.1 Hz), 
5.84 (1H, J=55.I Hz), 5.89 (IH, s), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, s). 7.11 (1H, d, 
J=8.2 Hz). 
1H-NMR (CDCI3) 6: 2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (1H, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, rn), 
3.96 (1H, t, J=6.9 Hz), 4.20 (2H, a), 4.34 (1H, t, J=9.0 
Hz), 4.56 (2H, a), 4.62 (1H, s), 5.44 (1H, t, J=7.1 Hz), 
5.84 (IH, t, J=55.1 Hz), 5.89 (1H, s), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, s), 7.11 (1H, d, 
J=8.2 Hz). 

ES1-MS m/z: 
506 EM+11]-1- 

ES1-MS mix: 
506 [M+H]4- 

225 

HN 

FaC__J  

N HN, • 

•-•••1---,d 

1H-NMR (CDCI3) 8:1.96 (1H. m), 2.13 (1H, m), 2.84 
(1H. dd, J=3,7, 16.9 Hz), 2.96 (2H, m), 3.14 (IH, m), 3.20 
(2H, m), 3.93 (IH, m), 4.19 (2H, d, J=2.7 Hz), 4.35 (IH, 
rn), 4.60 (IH, m), 5.43 (IH, m), 5.89 (1H, s), 8.80 (1H, d, 
J=S.7 Hz), 6.98 (1H, d, J=7.3 Hz), 7.03 (1H, s), 7.08 (1H, 
dd, J=137, 2.9 Hz). 

ESI-MS miz: 
445 [M+H]+ 

226 
(isomer A) 

HN 

r3c 

N 	HN. ,• 

1H-NMR (CDCI3) 	1.91-1.99 (1H, m), 2.08-2.17 (1H, 
in), 2.78-2.90 (1H, m), 2.93-3.02 (2H, m), 3.11-3.23 (3H, 
m), 3.93 (1H, t. J=9.1 Hz), 4.18 (2H, m), 4.36 (1H, t, 
J=9.1 Hz). 4.60 (1H, m). 5.44 (1H, m), 5.89 (1H, s), 6.80 
(IH, d, J=8.8 Hz), 6.99 (1H, d, J=8.0 Hz), 7.03 (IH, a), 
7.08 (1H, d, J=8.8 Hz). 

ESI-MS miz: 
445 [M+H]+ 

1H-NMR (CDCI3) 5:1.91-1.99 (IH, m), 2.08-2.17 (1H, 
m). 2.81-2.86 (1H, rn). 2.95-2.98 (2H, m). 3.12-3.21 (3H, 
m), 3.93 (1H, t, J=8.8 Hz), 4.18 (2H, s), 4.35 (1H, t, J=9,2 
Hz), 4.61 (1H, rn), 5.43 (1H, m). 5.89 (1H, s), 6.80 (1H, d, 
J=8.7 Hz), 6.98 (1 H, d,.1=7.8 Hz), 7.04 (IH, s), 7.08 (IH, 
d, J=8.7 Hz). 

1H-NMR {CDCI3) 	1.96 (1H, m), 2.11 (IH, m), 2.25 
(3H, s), 2.82 (111, m), 2.97 (2H, m), 3.12-3.23 (3H, in), 
3.93 (1H, m), 4.16 (2H, d, J=2,7 Hz), 4.35 (1H, m), 4.60 
(1H, m), 5.42 (IH, m), 5.89 (1H, s), 6.76 (IH, d, J=8.3 
Hz), 6.86 (1H, s), 6.93 (1H, d, J=8.2 Hz), 7.03 (1 H, d, 
J=8.0 Hz). 

ESI-MS mix: 
445 [M+H]-1- 

ESI-MS mix: 
425 [M+11]+ 

IH-NMR (CDCI3) :1.90.1.96 (1H, m), 2.05-2,09 (1H, 
m), 2.26 (3H, s), 2.80-2.94 (1H, rn), 2.89-3.02 (2H, 
m),3.11-3.23 (3H, rn), 3.91 (1H, t, J=8.9 Hz), 4.16 (2H, 
m). 4.35 (1H, t. J=9.1 Hz), 4.60 (1H, m), 5.43 (1H, m), 
5.88 (1H, s), 6.77 (1H, d, J=8.3 Hz). 6.65 (1H. s) 6.93 
(1H, d, J=8.3 Hz), 7.03 (1H, d, J=8.5 Hz). 

ESi-MS mix: 
425 [M+H]+ 

ES1-MS 
425 (Mi-H1+ 

ESI-MS rritz: 
479 [M+H]-1- 

1H-NMR (CDCI3) 6: 1.93-2.00 (1H, m), 2.07-2.25 
(1H,m), 2.25 (3H. s), 2.78-2.94 (1H, m), 2.90-3.02 (1H, 
m), 3.12-3.23 (1H, m), 3,93(1H, t, J=8.9 Hz), 4.16 (2H. 
m), 4.34 (IH, t. J=9.1 Hz), 4.60 (1H, rn), 5.42 (IH, m,), 
5.89 (1H, a), 6.76 (1H, d, J=8.2 Hz), 6.86 (1H, s), 6.93 
(IH, d, J=8.2 Hz), 7.02 (I H, d, J=8.3 Hz). 

I H-NMR {CDCI3) 6 : 1.95 (1 H, m), 2.11 (1H, m), 2.88-
3.01 (3H, m), 3.16-3.23 (3H, m), 3.93 (1H, in), 4.25 (2H, 
d, J=2.6 Hz), 4.35 (1H, m), 4.65 (1H, rn), 5.44 (1H, m). 
5.90 (1H, s). 6.93-6.97 (2H, rn), 7.33 (1H, a), 7.38 (IH, d, 
J=8.8 Hz). 

FaC 

N 
F.deo 	• ❑ 0 

F5 

c)- 0  

Ct 

HN 

FaC 

N  HN..• 

N HN, .• 

HN 
F3C _J  

MN 
FaC 

0 	❑ 

HN -N 
228 

(isomer B) 

229 

N HN,.. 227 

228 
(isomer A) 

N 

HN-FC:j4\1'  ° 
F,C 

HI 

Example MS NMR Structural formula 

224 
(isomer A) 

1H-NMR (CDC13) 6: 2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (1H, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, m), 
3.96 (1H, t, J=8.9 Hz), 4.20 (2H, a), 4.34 (1H, t, J=9.0 
Hz), 4.56 (2H, a), 4.62 (1H, a), 5.44 (1H, I, J=7.1 Hz), 
5.84 (1H, t, .1=55.1 Hz), 5.89 (1H, s), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, a), 7.11 (1H, d, 
J=8.2 Hz).  

1H-NMR (CDCI3) 6: 2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (1H, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, m). 
3.96 (1H, t, J=8.9 Hz), 4.20 (2H, a), 4.34 (1H, t, J=9.0 
Hz). 4.56 (2H, s). 4.62 (1H. a). 5.44 (1H, t, J=7_1 Hz), 
5.84 (1H, t, J=55.1 Hz), 5.89 (1H, a), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, a), 7.11 (1H, d, 
J=8.2 Hz). 

1H-NMR (CDC13) 6:1.96 (1H. m), 2.13 (1H, m), 2.84 
(1H. dd, J=3.7. 16.9 Hz), 2.96 (2H, m), 3.14 (1H, m), 3.20 
(2H, m), 3.93 (1H, m), 4.19 (2H, d, J=2.7 Ha), 4.35 (1H, 
m), 4.60 (1H, m), 5.43 (1H, m), 5.89 (1H, a), 6.80 (1H, d, 
J=8.7 Hz), 6.98 (1H, d, J=7.3 Hz), 7.03 (1H, a), 7.08 (1H, 
dd, J=137, 2.9 Hz). 

ESI-MS rnlz: 
506 [M+H]+ 

MAAS miz: 
506 [M+H]+ 

224 

(isomer B) 

F  

225 

1H-NMR (CDCI3) 6: 1.91-1.99 (1H, m), 2.08-2.17 (1H, 
m), 2.78-2.90 (1H, m), 2.93-3.02 (2H, m), 3.11-3.23 (3H, 
m), 3.93 (1H. t. J=9.1 Hz), 4.18 (2H, m), 4.36 (1H, t, 
J=9.1 Hz). 4.60 (1H. m), 5.44 (1H, m), 5.89 (1H, a), 6.80 
(1H, d, J=8.8 Hz), 6.99 (1H, d, J=8.0 Hz), 7.03 (1H, a). 
7.08 (1H, d, .1=-8.8 Hz). 

ESI-MS miz: 
445 [M+H]+ 

ESI-MS mlz: 
445 [M+H]+ 

1H-NMR (CDCI3) 6:1.91-1.99 (1H, m), 2.08-2.17 (1H, 
m). 2.81-2.86 (1H, m), 2.95-2.98 (2H, m), 3.12-3.21 (3H, 
m), 3.93 (1H, t, J=8.8 Hz). 4.18 (2H, a), 4.35 (1H, t, J=9.2 
Hz), 4.61 (1H, m), 5.43 (1H, m). 5.89 (1H, a), 6.80 (1 H, d. 
J=8.7 Hz), 6.98 (1H, d, J=7.8 Hz), 7.04 (1H, s), 7.08 (1H, 
d, J=8.7 Hz). 

ESI-MS raiz: 
445[M+1-1]+ 

226 
(isomer A) 

226 

(isomer B) 
HN  

FaC 

1H-NMR (CDCI3) 6: 1.96 (1H, m), 2.11 (1H, m), 2.25 
(3H, a), 2.82 (1H, m), 2.97 (2H, m), 3.12-3.23 (3H, m), 
3.93 (1H. m), 4.16 (2H, d, J=2.7 Hz), 4.35 (1H, m), 4.60 
(1 H, m), 5.42 (1H. m), 5.89 (1H, a), 6.76 (1H, d, J=8.3 
Hz), 6.86 (111, a), 6.93 (1H, d, J=8.2 Hz), 7.03 (1H, d, 
J=8.0 Hz). 

ESI-MS miz: 
425 [M+11]+ 

1H-NMR (co03) :1.90-1.96 (1H, m), 2.05-2.09 (1H, 
m), 2.26 (3H, s), 2.80-2.94 (1H, m), 2.89-3.02 (2H, 
m).3.11-3.23 (3H, m), 3.91 (1H, t, J=8.9 Hz), 4.16 (2H, 
m), 4.35 (1 H, t, J=9.1 Hz), 4.60 (1 H. m), 5.43 (1H, rn), 
5.66 (1H, a), 6.77 (11-1, d, J=8.3 Hz), 6.65 (1H, a) 6.93 
(1H, d, J=8.3 Hz), 7,03 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) 6: 1.93-2.00 (1H, m), 2.07-2.25 
(1H,m), 2.25 (3H, a), 2.78-2.94 (1H, m), 2.90-3.02 (1H, 
m), 3.12-3.23 (1H, m), 3.93(1H, t, J=8.9 Hz), 4.16 (2H, 
m), 4.34 (1H, t, J=9.1 Hz), 4.60 (1H, m), 5_42 (1H, m,), 
5.89 (1H, s), 6.76 (1H, d, J=8.2 Hz), 6.86 (1H, a), 6.93 
(1H, d, J=8.2 Hz), 7.02 (1H, d, J=8.3 Hz). 

1H-NMR {CDCI3) 6 : 1.95 (1H, m), 2.11 (1H, m), 2.88-
3.01 (3H, m), 3.16-3.23 (3H, m), 3.93 (1H, rn), 4.25 (2H, 
d, J=2.6 Hz), 4.35 (1H, m), 4.65 (1H, m), 5.44 (1H, m), 
5.90 (1 H, a), 6.93-6.97 (2H, m), 7.33 OK a), 7.38 (1H, d, 
J=8.8 Hz). 

ESI-MS 
425 [M+111+ 

ESI-MS m/z: 
425 [M+1-11+ 

ESI-MS miz: 
479 [M+H]+ 

FaC 

N 
F.deo 	• ❑ 0 

F5 

c)- 0  

Ct 

HN 

FaC 

N  HN..• 

N HN, .• 

HN 
F3C _J  

MN 
FaC 

0 	❑ 

HN -N 
228 

(isomer B) 

229 

N HN,.. 227 

228 
(isomer A) 

N 

HN-FC:j4\1'  ° 
F,C 

HI 

Example MS NMR Structural formula 

224 
(isomer A) 

1H-NMR (CDC13) 6: 2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (1H, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, m), 
3.96 (1H, t, J=8.9 Hz), 4.20 (2H, a), 4.34 (1H, t, J=9.0 
Hz), 4.56 (2H, a), 4.62 (1H, a), 5.44 (1H, I, J=7.1 Hz), 
5.84 (1H, t, .1=55.1 Hz), 5.89 (1H, s), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, a), 7.11 (1H, d, 
J=8.2 Hz).  

1H-NMR (CDCI3) 6: 2.17 (2H, m), 2.87 (1H, d, J=15.7 
Hz), 3.18 (1H, dd, J=16.4, 4.3 Hz), 3.63-3.85 (6H, m). 
3.96 (1H, t, J=8.9 Hz), 4.20 (2H, a), 4.34 (1H, t, J=9.0 
Hz). 4.56 (2H, s). 4.62 (1H. a). 5.44 (1H, t, J=7_1 Hz), 
5.84 (1H, t, J=55.1 Hz), 5.89 (1H, a), 6.87 (1H, d, J=8.2 
Hz), 7.01 (1H, d, J=8.2 Hz), 7.04 (1H, a), 7.11 (1H, d, 
J=8.2 Hz). 

1H-NMR (CDC13) 6:1.96 (1H. m), 2.13 (1H, m), 2.84 
(1H. dd, J=3.7. 16.9 Hz), 2.96 (2H, m), 3.14 (1H, m), 3.20 
(2H, m), 3.93 (1H, m), 4.19 (2H, d, J=2.7 Ha), 4.35 (1H, 
m), 4.60 (1H, m), 5.43 (1H, m), 5.89 (1H, a), 6.80 (1H, d, 
J=8.7 Hz), 6.98 (1H, d, J=7.3 Hz), 7.03 (1H, a), 7.08 (1H, 
dd, J=137, 2.9 Hz). 

ESI-MS rnlz: 
506 [M+H]+ 

MAAS miz: 
506 [M+H]+ 

224 

(isomer B) 

F  

225 

1H-NMR (CDCI3) 6: 1.91-1.99 (1H, m), 2.08-2.17 (1H, 
m), 2.78-2.90 (1H, m), 2.93-3.02 (2H, m), 3.11-3.23 (3H, 
m), 3.93 (1H. t. J=9.1 Hz), 4.18 (2H, m), 4.36 (1H, t, 
J=9.1 Hz). 4.60 (1H. m), 5.44 (1H, m), 5.89 (1H, a), 6.80 
(1H, d, J=8.8 Hz), 6.99 (1H, d, J=8.0 Hz), 7.03 (1H, a). 
7.08 (1H, d, .1=-8.8 Hz). 

ESI-MS miz: 
445 [M+H]+ 

ESI-MS mlz: 
445 [M+H]+ 

1H-NMR (CDCI3) 6:1.91-1.99 (1H, m), 2.08-2.17 (1H, 
m). 2.81-2.86 (1H, m), 2.95-2.98 (2H, m), 3.12-3.21 (3H, 
m), 3.93 (1H, t, J=8.8 Hz). 4.18 (2H, a), 4.35 (1H, t, J=9.2 
Hz), 4.61 (1H, m), 5.43 (1H, m). 5.89 (1H, a), 6.80 (1 H, d. 
J=8.7 Hz), 6.98 (1H, d, J=7.8 Hz), 7.04 (1H, s), 7.08 (1H, 
d, J=8.7 Hz). 

ESI-MS raiz: 
445[M+1-1]+ 

226 
(isomer A) 

226 

(isomer B) 
HN  

FaC 

1H-NMR (CDCI3) 6: 1.96 (1H, m), 2.11 (1H, m), 2.25 
(3H, a), 2.82 (1H, m), 2.97 (2H, m), 3.12-3.23 (3H, m), 
3.93 (1H. m), 4.16 (2H, d, J=2.7 Hz), 4.35 (1H, m), 4.60 
(1 H, m), 5.42 (1H. m), 5.89 (1H, a), 6.76 (1H, d, J=8.3 
Hz), 6.86 (111, a), 6.93 (1H, d, J=8.2 Hz), 7.03 (1H, d, 
J=8.0 Hz). 

ESI-MS miz: 
425 [M+11]+ 

1H-NMR (co03) :1.90-1.96 (1H, m), 2.05-2.09 (1H, 
m), 2.26 (3H, s), 2.80-2.94 (1H, m), 2.89-3.02 (2H, 
m).3.11-3.23 (3H, m), 3.91 (1H, t, J=8.9 Hz), 4.16 (2H, 
m), 4.35 (1 H, t, J=9.1 Hz), 4.60 (1 H. m), 5.43 (1H, rn), 
5.66 (1H, a), 6.77 (11-1, d, J=8.3 Hz), 6.65 (1H, a) 6.93 
(1H, d, J=8.3 Hz), 7,03 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) 6: 1.93-2.00 (1H, m), 2.07-2.25 
(1H,m), 2.25 (3H, a), 2.78-2.94 (1H, m), 2.90-3.02 (1H, 
m), 3.12-3.23 (1H, m), 3.93(1H, t, J=8.9 Hz), 4.16 (2H, 
m), 4.34 (1H, t, J=9.1 Hz), 4.60 (1H, m), 5_42 (1H, m,), 
5.89 (1H, s), 6.76 (1H, d, J=8.2 Hz), 6.86 (1H, a), 6.93 
(1H, d, J=8.2 Hz), 7.02 (1H, d, J=8.3 Hz). 

1H-NMR {CDCI3) 6 : 1.95 (1H, m), 2.11 (1H, m), 2.88-
3.01 (3H, m), 3.16-3.23 (3H, m), 3.93 (1H, rn), 4.25 (2H, 
d, J=2.6 Hz), 4.35 (1H, m), 4.65 (1H, m), 5.44 (1H, m), 
5.90 (1 H, a), 6.93-6.97 (2H, m), 7.33 OK a), 7.38 (1H, d, 
J=8.8 Hz). 

ESI-MS 
425 [M+111+ 

ESI-MS m/z: 
425 [M+1-11+ 

ESI-MS miz: 
479 [M+H]+ 

 

239 

 

[0910] 

[Table 33] 



F 

0 232 
(isomer A) 

/-.1"-N-N\  

F3C—/ 

234 
(isomer B) 

235 

NIMR 	 MS 

1H-NMR (CDCI3) 6 1.91-1.99 (111, m), 2.08-2.17 (1H, 
m), 288-3.00 (3H, m), 3.16-3_23 (3H, m), 3-90-3.92 (1H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.33-4.37 (1H, m), 4.61-4.68 
(1H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (2H,m), 
7.33 (1H, s), 7.38 (1H, d, J=8.7 Hz). 

1H-NMR {CDCI3) 6 : 1.91-1.99 (1H, m), 2.08-2.17 (1H, 
m), 2.92-3.02 (3H, m), 3.16-3.23 (3H, m), 3.90-3.92 (1H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.33-4.37 (1H, m), 4.61-4.68 
(1 H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (2H,m), 
7.33 (1H, s), 7.38 (1H, d, J=8.7 Hz). 

N HM. 

-- ❑- 

HN 

F3C' 

HN 
F3C 

231 
N,r  

F3C—/ 	 0 

Structural formula Example 

230 
(isomer A) 

230 
(isomer B) 

1H-NMR (CDCI3) 6: 1.96 (1H, m), 2.13 (1H, m), 2.84-
3.01 (3H, m), 3.15-3.24 (311, m), 3.81 (2H, q, J=8.7 Hz), 
3.93 (1H, m), 4.20 (2H, d, J=2.8 Hz), 4.35 (1H, m), 4.56 
(2H, s), 4.62 (1H, m), 5.42 (1H, m), 5.89 (1H, s), 6.87 
(1H, d, J=8.3 Hz), 7.00 (1H, d, J=13.6 Hz), 7.04 (1H, m), 
7.11 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS mlz: 
479 [M+HI+ 

ESI-MS 
479 [M+11]+ 

ESI-MS raiz: 
523 [M+1-11+ 

1H-NMR (CDCI3) 6: 1.97 	m), 2.12 (1H, m), 2.84- 
3.03 (3H, m), 3.15-3.24 (3H, m), 3.81 (2H, q, J=8.7 Hz), 
3.93 (1H, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, t, J=9.0 
Hz), 4.57 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, 
s), 6.87 (1H, d, J=8.3 Hz), 7.00 (1H, d, J=8.0 Hz), 7.04 
(1H, s), 7.11 (1H, d, J=8.2 Hz). 

ESI-MS raiz: 
523 [M+H]+ 

1H-NMR (CDC13) 8: 1.97 (1H, m), 2.12 (1H, m), 2.84-
3.03 (311, m), 3.15-3.24 (3H, m), 3.81 (2H, q, J=8.7 Hz), 
3.93 (11I, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, t, J=9.0 Hz), 
4.57 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 
6.87 (11-1, d, J=8.3 Hz), 7.00 (1H, d, J=8.0 Hz), 7.04 (1H, 
s), 7.11 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 6: 1.80-1.90 (1H, m), 1.98-2.08 (1H, 
m), 2.67-2.88 (3H, m), 3.12-3.18 (1H, m), 3.56-3.62 (4H, 
m), 3.89-3.94 (1H, m), 4.18 (2H, m), 4.33-4.38 (1H, m), 
4.58-4.63 (1H, m), 5.35-5A2 (1H, m), 5.88 (1H, s), 6.80 
(1H, d, J=8.7 Hz), 6.96-7.00 (1H, m), 7.03 (1H, d, J=1.8 
Hz), 7.08 (1H, dd, J=18.6, 2.6 Hz), 

1H-NMR (CDCI3) 6: 1.86 (1H, m), 1.99-2.04 (1H, m), 
2.89-2.86 (3H, m), 3.15 (111, dd, J=16.7, 5.1 Hz), 3.57-
3.63 (4H, m), 3.91 (1H, t, J=9.0 Hz), 4.19 (2H, s), 4.36 
(1H, t, J=9.1 Hz), 4.61 (111, m), 5.37-5.40 (111, m), 5.89 
(1H, s), 6.80 (1H, d, J=8.13 Hz), 6.97-7.09 (3H, m). 

1H-NMR {CDCI3) 6: 1.87 (1H, m), 2.02-2.08 (111, m), 
2.75-2.86 (3H, m), 3.15 (1H, dd, J=17.1, 5.3 Hz), 3.57-
3.64 (411, m), 3.92 (1H, t, J=8.8 Hz), 4.18 (2H, s), 4.35 
(1H, t, J=9.1 Hz), 4.61 (1H, m), 5.35-5.42 (1H, m), 5.89 
(1H, s), 6.80 (1H, d, J=8.8 Hz), 6.96-7.09 (3H, m). 

1H-NMR {CDCI3) 6: 1.85-1.87 (1H, m), 1.98-2.05 (1H, 
m), 2.73-2.93 (311, m), 3.1E1-323 (1H, m), 3.55-3.63 (4H, 
m), 3.89-3.94 (1H, m), 4.25-4.26 (2H, m), 4.33-4.38 (11I, 
m), 4.64-4.68 (1H, m), 5.36-5.41 (1H, m), 5.89 (1H, s), 
6.93-7.00 (2H, m), 7.33-7.39 (2H, m). 

0 

(isomer B) 

234 
(Isomer A) 

Fa0 

232 	 0 

F _f____CrN\Utr• 
F  >CN 	 -\\ a 

233 

ESI-MS miz: 
523 [M+Hj+ 

ES1-MS miz: 
439 [M+Fl]+ 

ESI-MS rnlz: 
439 [M+H]+ 

ESI-MS rniz: 

439 [M+Hj+ 

ESI-MS m/z: 
473 [M+H]+ 

/-___N-N 	11, 
HN b—k.„2-11  

F3C—,  

(isomer B) 
✮❅✍✮ ❅✎ 

FCC 	 0 

235 -1,11 VI, . 
F>CN  

233 H 

0 

234 
(isomer B) 

Structural formula 

N 	HN, .• 
N' 

• 
HN 

F3C-1  

NIMR 	 MS 

1 H-NMR (CDCI3) 6 1.91-1.99 (11-1, m). 2.08-2.17 (1H, 
m), 2.88-3.00 (3H, m), 3.16-3_23 (3H, m), 3_90-3.92 (1 H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.334.37 (1H, m), 4.61-4.68 
(1H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (2H,m), 
7.33 (1H, s), 7.38 (1H, d, J=6.7 Hz). 

ESI-MS mix: 
479 [M+1-11+ 

230 
(isomer A) 

230 

(isomer B) 

HN 
F3C—i  

231 

N,. 

rac—' 	 0 

1H-NMR {CDCI3) 6 1.91-1.99 (1H, m), 2.08-2.17 (1 H, 
m), 2.92-3.02 (3H, m), 3.16-3.23 (3H, m), 3.90-3.92 (1H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.33-4.37 (1H, m), 4.61-4.68 
(1 H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (21-1,m), 
7.33 (1H. s), 7.38 (OH. d. J=8.7 Hz). 

1H-NMR (CDCI3) 6: 1.96 (1H, m), 2.13 (1H, m), 2.84-
3.01 (3H, m), 3.15-3.24 (3H, m), 3.81 (2H, q. J=8.7 Hz), 
3.93 (1H. m), 4.20 (2H, d, J=2.8 Hz), 4.35 (1H, m), 4.56 
(2H, s), 4.62 (1H, m), 5.42 (1H, rn), 5.89 (1H, s), 6.87 
(1H, d, J.8.3 Hz), 7.00 (1H, d, J=8.6 Hz), 7.04 (1H, m), 
7.11 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS miz: 
4791M+K+ 

ESI-MS mix: 
523 [M-I-H1+ 

1H-NMR (CDCI3) 6: 1.97 (1H, rn). 2.12 (1H, m), 2.84-
3.03 (3H, m), 3.15-3.24 (31-1. m). 3.81 (2H, q. J=8.7 Hz), 
3.93 (1H, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, 1., .J.9.0 
Hz), 4.57 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, 
s), 6.87 (OH, d, J=8.3 Hz), 7.00 (1H, d, J=8.0 Hz). 7.04 
(1H, s), 7.11 (1H, d, J=13.2 Hz). 

ESI-MS miz: 
523 [M+Hi-i- 

1H-NMR (CDCI3) 6 : 1.97 (1H, m), 2.12 (1H, m), 2.84-
3.03 (3H, m). 3.15-3.24 (3H, m), 3.81 (2H, q, J=8.7 Hz), 
3.93 (11-1, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, t, J=9.0 Hz). 
4.57 (2H, 5), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 
6.87 (1H, d, J=8.3 Hz), 7.00 (1 H, d, J=8.0 Hz), 7.04 (1H, 
s), 7.11 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 6: 1.85-1.87 (1H, m), 1.98-2.05 (1H, 
m), 2.73-2.93 (3H, m), 3.15-3.23 (1 H, m), 3.55-3.63 (4H, 
m), 3.89-3.94 (11-1, m), 4.25-4.26 (2H, m). 4.33-4.38 (11-1, 
ro), 4.64-4.66 (1H, m), 5.36-5.41 (1 H, m), 5.89 (1H, s), 
6.93-7.00 (2H, m), 7.33-7.39 (2H, m). 

ESI-MS miz: 
523 [M-1-H]-1- 

ESI-MS 
473 [M+Hli- 

232 
(isomer A) 

F351 

0 

FaC 

232 	 0 

234 
(isomer A) 	 N,.. 

0 

1H-NMR (CDCI3) 6: 1.80-1.90 (11-1, m), 1.98-2.08 (1H, 
m), 2.67-2.88 (3H, m), 3.12-3.18 (1H, m), 3.56-3.62 (4H, 
m), 3.89-3.94 (1H, m), 4.18 (2H, m), 4.33-4.38 (1 H, m), 
4.58-4.63 (1H, m). 5.35-5.42 (1H, m), 5.88 (1H, s), 6.80 
(1H, d, J=8.7 Hz), 6.96-7.00 (1 H, m), 7.03 (1H, d, J=1.8 
Hz), 7.08 (1H, dd, J=18.6, 2.6 Hz). 

1H-NMR (CDCI3) 6: 1.86 (1H, m), 1.99-2.04 (1H, m), 
2.69-2.86 (3H, m), 3.15 (1 I-1, dd, J=16.7, 5.1 Hz), 3.57-
3.63 (4H, m), 3.91 (1H, t, J=9.0 Hz), 4.19 (2H, s), 4.36 
(1H, t, ..1.9.1 Hz), 4.61 (1H, m), 5.37-5.40 (11-1, m), 5.89 
(1H, a), 6.80 (1H, d, J=8.8 Hz), 6.97-7.09 (3H, m). 

1H-NMR (CDCI3) 6 : 1.87 (1H, m), 2.02.2.08 (1H, m). 
2.75-2.86 (3H, m), 3.15 (1H, dd, J=17.1, 5.3 Hz), 3.57-
3.84 (4H, m), 3.92 (1H, t, J=8.8 Hz), 4.18 (2H, s), 4.35 
(1H. t. J=9.1 Hz). 4.61 (1H, rn). 5.35-5.42 (1H, m), 5.89 
(1H, s), 6.80 (1H, d, J=8.8 Hz). 6.96-7.09 (3H, ro), 

ESI-MS mix: 
439 [M+HI-F 

ESI-MS 
439 [M+H]-4- 

ESI-MS miz: 
439 [M+H]+ 

Example 

/-___N-N 	11, 
HN b—k.„2-11  

F3C—,  

(isomer B) 
✮❅✍✮ ❅✎ 

FCC 	 0 

235 -1,11 VI, . 
F>CN  

233 H 

0 

234 
(isomer B) 

Structural formula 

N 	HN, .• 
N' 

• 
HN 

F3C-1  

NIMR 	 MS 

1 H-NMR (CDCI3) 6 1.91-1.99 (11-1, m). 2.08-2.17 (1H, 
m), 2.88-3.00 (3H, m), 3.16-3_23 (3H, m), 3_90-3.92 (1 H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.334.37 (1H, m), 4.61-4.68 
(1H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (2H,m), 
7.33 (1H, s), 7.38 (1H, d, J=6.7 Hz). 

ESI-MS mix: 
479 [M+1-11+ 

230 
(isomer A) 

230 

(isomer B) 

HN 
F3C—i  

231 

N,. 

rac—' 	 0 

1H-NMR {CDCI3) 6 1.91-1.99 (1H, m), 2.08-2.17 (1 H, 
m), 2.92-3.02 (3H, m), 3.16-3.23 (3H, m), 3.90-3.92 (1H, 
m), 4.25 (2H, d, J=2.9 Hz), 4.33-4.37 (1H, m), 4.61-4.68 
(1 H, m), 5.44 (1H, m), 5.90 (1H, s), 6.93-7.00 (21-1,m), 
7.33 (1H. s), 7.38 (OH. d. J=8.7 Hz). 

1H-NMR (CDCI3) 6: 1.96 (1H, m), 2.13 (1H, m), 2.84-
3.01 (3H, m), 3.15-3.24 (3H, m), 3.81 (2H, q. J=8.7 Hz), 
3.93 (1H. m), 4.20 (2H, d, J=2.8 Hz), 4.35 (1H, m), 4.56 
(2H, s), 4.62 (1H, m), 5.42 (1H, rn), 5.89 (1H, s), 6.87 
(1H, d, J.8.3 Hz), 7.00 (1H, d, J=8.6 Hz), 7.04 (1H, m), 
7.11 (1H, dd, J=8.5, 2.0 Hz). 

ESI-MS miz: 
4791M+K+ 

ESI-MS mix: 
523 [M-I-H1+ 

1H-NMR (CDCI3) 6: 1.97 (1H, rn). 2.12 (1H, m), 2.84-
3.03 (3H, m), 3.15-3.24 (31-1. m). 3.81 (2H, q. J=8.7 Hz), 
3.93 (1H, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, 1., .J.9.0 
Hz), 4.57 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, 
s), 6.87 (OH, d, J=8.3 Hz), 7.00 (1H, d, J=8.0 Hz). 7.04 
(1H, s), 7.11 (1H, d, J=13.2 Hz). 

ESI-MS miz: 
523 [M+Hi-i- 

1H-NMR (CDCI3) 6 : 1.97 (1H, m), 2.12 (1H, m), 2.84-
3.03 (3H, m). 3.15-3.24 (3H, m), 3.81 (2H, q, J=8.7 Hz), 
3.93 (11-1, t, J=8.2 Hz), 4.20 (2H, s), 4.34 (1H, t, J=9.0 Hz). 
4.57 (2H, 5), 4.63 (1H, m), 5.43 (1H, m), 5.89 (1H, s), 
6.87 (1H, d, J=8.3 Hz), 7.00 (1 H, d, J=8.0 Hz), 7.04 (1H, 
s), 7.11 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 6: 1.85-1.87 (1H, m), 1.98-2.05 (1H, 
m), 2.73-2.93 (3H, m), 3.15-3.23 (1 H, m), 3.55-3.63 (4H, 
m), 3.89-3.94 (11-1, m), 4.25-4.26 (2H, m). 4.33-4.38 (11-1, 
ro), 4.64-4.66 (1H, m), 5.36-5.41 (1 H, m), 5.89 (1H, s), 
6.93-7.00 (2H, m), 7.33-7.39 (2H, m). 

ESI-MS miz: 
523 [M-1-H]-1- 

ESI-MS 
473 [M+Hli- 

232 
(isomer A) 

F351 

0 

FaC 

232 	 0 

234 
(isomer A) 	 N,.. 

0 

1H-NMR (CDCI3) 6: 1.80-1.90 (11-1, m), 1.98-2.08 (1H, 
m), 2.67-2.88 (3H, m), 3.12-3.18 (1H, m), 3.56-3.62 (4H, 
m), 3.89-3.94 (1H, m), 4.18 (2H, m), 4.33-4.38 (1 H, m), 
4.58-4.63 (1H, m). 5.35-5.42 (1H, m), 5.88 (1H, s), 6.80 
(1H, d, J=8.7 Hz), 6.96-7.00 (1 H, m), 7.03 (1H, d, J=1.8 
Hz), 7.08 (1H, dd, J=18.6, 2.6 Hz). 

1H-NMR (CDCI3) 6: 1.86 (1H, m), 1.99-2.04 (1H, m), 
2.69-2.86 (3H, m), 3.15 (1 I-1, dd, J=16.7, 5.1 Hz), 3.57-
3.63 (4H, m), 3.91 (1H, t, J=9.0 Hz), 4.19 (2H, s), 4.36 
(1H, t, ..1.9.1 Hz), 4.61 (1H, m), 5.37-5.40 (11-1, m), 5.89 
(1H, a), 6.80 (1H, d, J=8.8 Hz), 6.97-7.09 (3H, m). 

1H-NMR (CDCI3) 6 : 1.87 (1H, m), 2.02.2.08 (1H, m). 
2.75-2.86 (3H, m), 3.15 (1H, dd, J=17.1, 5.3 Hz), 3.57-
3.84 (4H, m), 3.92 (1H, t, J=8.8 Hz), 4.18 (2H, s), 4.35 
(1H. t. J=9.1 Hz). 4.61 (1H, rn). 5.35-5.42 (1H, m), 5.89 
(1H, s), 6.80 (1H, d, J=8.8 Hz). 6.96-7.09 (3H, ro), 

ESI-MS mix: 
439 [M+HI-F 

ESI-MS 
439 [M+H]-4- 

ESI-MS miz: 
439 [M+H]+ 

Example 

 

240 

 

[0911] 

[Table 34] 



Example Structural formula 

236 
(Isomer A) 

236 

(isomer B) 

237 

238 
(isomer A) 

238 

(isomer B) 

239 

OCF 

OCF, 

240 
(isomer B) 

CF3- 

241 
(isomer A) 

F\,„F 

NMR MS 

1H-NMR (CDCI3) 6: 1.87 (1H, m), 1.99-2.06 (1H, m). 
2.75-2.93 (3H, m), 3_18-3.23 (1H, m), 3.60 (4H, my, 3.91 
(1H, t, J=8.9 Hz), 4.26 {2H, s), 4.36 (1H, t, J=9.0 Hz), 
4.65 (1H, m), 5.38-5.46 (1H, m), 5.89 (1H, s), 6.93-6.97 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=8.8 Hz). 

1 H-NMR (CDCI3) 6: 1.86 (1H, m), 1.98-2.08 (1H, m), 
2.74-2.93 (3H, m), 3.18-3.23 (1H, rn), 3.60 (41-1, m), 3.92 
(1H, t, ...1=8_8 Hz), 4.25 (2H, a), 4.35 (1H, t, J=9.0 Hz), 
4.65 (1H, my, 5.35-5.44 (1H, m), 5.89 (1H, s), 6.93-6.95 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=9.2 Hz). 

1H-NMR (CDCI3) 8 1.85-1.87 (1H, m}, 2.02-2.05 (1H, 
m), 2.75-2.87 (5H, my, 3.12-3.19 (1H, m), 3.55-3.61 (3H, 
m), 3.88-3.94 (1H, m), 4.01 (2H, t, J=7.2 Hz), 4.11-4.18 
(3H, m), 4.31-4.38 (1H, m), 4.60-4_61 (1H, m), 5.36-5.40 
(1H, m), 5.89 (1H, 5), 6.19 (1H, t, J=74.7 Hz), 6.81 (1H, 
dd, J=8.2, 2.1 Hz), 6.90 (1H, s), 6.97-7.01 (2H, my. 

11-1-NMR (CDCI3) 6: 1H-NMR (CDCI3) 1.81-1.86 (1H, 
m}, 1.93-2.13 (1H, m), 2.69-2.94 (5H, m), 3.08-3.13 (2H, 
m), 3.58 (2H, t, J=11.9 Hz), 3.76 (1H, t, J=11.9 Hz), 3.91 
(1H, m), 4.01 (2H, t, J=7.1 Hz), 4.18 (2H, s), 4.35 (1H, 
m), 4.61 (1H, s), 5.41 (1H, rn,), 5.89 (1H, s), 6.19 (1H, t, 
.1=74.8 Hz), 6.81 (1H, d, J=8.2 Hz), 6.90 (1H, s), 6.97-
7.02 (2H, m). 

1H-NMR (CDCI3) 8 1.81-1.86 (1H, m), 2.13-1.93 (1H, 
m), 2.81-2.93 (5H, m), 3.08-3.13 (2H, m), 3.59 (2H, t, 
J=11.9 Hz), 3.77 (1H, t, J=11.9 Hz), 3.92 (1H, m), 4.01 
(2H, I, J=7.1 Hz), 4.18 (2H, s), 4.34 (1H, m), 4.61 (1H, a), 
5.40 (1H, m), 5.89 (1H, 5), 6.19 (1H, I, J=74.7 Hz), 6.81 
(1H, d, J=8.6 Hz), 6.90 (1H, s), 6.97-7.02 (2H, m) 

1H-NMR (CDC13) 8: 1,86-1.87 (1H, m), 2.01-2.06 (1H, 
m), 2.73-2.92 (5H, m), 3.14-3.19 (1 H, m), 3.55-3.63 (4H, 
m), 3.87-3.99 (1H, m), 4.10 (2H, t, J=7.3 Hz), 4.18 (2H, 
s), 4.32-4.38 (1H, my, 4.61-4.62 (1H, m), 5.37-5.39 (1H, 
m), 5.89 (1H, s), 6.82 (1H, d, J=8.3 Hz), 6.89 (1H, s), 
6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 6: 1.86-1.87 (1H, m), 2.01-2.04 (1H, 
my, 2.79-2.03 (5H, m), 3.08-3.13 (1H, m), 3.59 (41-1, t, 
J=11.5 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (2H, t, J=9.1 Hz), 
4.18 (2H, s), 4.35 (1H, t, J=9.1 Hz), 4.61 (11-1, rn), 5.38 
(1H, m), 5.89 (1H, s), 6.82 (1H, d, .1=8.1 Hz), 6.89 (1H, 
s), 6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 6 : 1.86-1.87 (1H, m), 2.01-2.04 (1H, 
m), 2.70-2.96 (5H, m), 3.08-3.16 (1H, m), 3.59 (4H, t, 
J=11.9 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (1H, t, J=7.26 
Hz), 4.18 (2H, ay, 4.34 (1H, t, J=9.1 Hz), 4.61 (1H, m), 
5.37 (1H, m), 5.89 (1H, s), 6.82 (1H, d., J=8.3 Hz), 6.90 
(1H, s), 6.90-7.10 (2H, m). 

1H-NMR (CDCI3) 8 1.98 (1H, m), 2.10 (1H, m), 2.22-
2.32 (2H, m), 2.60-2.76 (4H, m), 2.83-2.94 (3H, m), 3.15-
3.30 (3H, m), 3.93 (1H, t, J = 8.9 Hz), 4.20 (2H, s), 4.36 
(1H, t, J = 8.9 Hz), 4.62 (1H, m), 5.40 (1H, m), 5.89 (1H, 
s), 6.85 (1H, d, J = 8.2 Hz), 6.97-7.06 (3H, m). 

ESE-MS mlz. 
473 [M+H]+ 

ESI-MS mlz: 
473 (M+H]+ 

ESI-MS rulz: 
499 1M41-1]+ 

ESI-MS mir 
499 [M-Fm+ 

ESI-MS rniz: 
517 (M+H)+ 

ESI-MS rniz: 
517 [MsFiki• 

ESI-MS rritz 
517 [M+H]+ 

ESI-MS rn/z: 
501 [M-PH]-1. 

ESI-MS miz: 
499 [M+1-1]-1- 

HN,. 
1,4  

— 0 
0 

F--\./N--' • .0 

239 

240 
(Isomer A) 1114'' 

14,  

240 
(isomer B) 

241 
(isomer A) 

238 

(isomer B) 

r  Example Structural formula 
	

NMR MS 

236 
(isomer A) 

1H-NMR (CDCI3) 6: 1.87 (1H, m), 1.99-2.06 (1H, m), 
2/5-2.93 (3H, m), 3.18-3.23 (1Ft, m), 3.60 (4H, m), 3.91 
(1H, t, J=8.9 Hz), 4.26 {2H, a), 4.36 	t, J=9.0 Hz), 
4.65 (1H, m), 5.38-5.46 (1H, m), 5.89 (1H, s), 6.93-6.97 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=8.8 Hz). 

ESE-MS mlz: 
473 1M+Hp- 

236 
(isomer B) 

1H-NMR (CDCI3) 6: 1.86 (1H, m), 1.98-2.08 (1H, m), 
2.74-2.93 (3H, m), 3.18-323 (1H, m), 3.60 (4H, m), 3.92 
(1H, t, J=8.8 Hz), 4.25 (2H, a), 4.35 (1H, t, J=9.0 Hz), 
4.65 (1H, m), 5.35-5.44 (1H, m), 5.89 (1H, s), 6.93-8.95 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=92 Hz). 

ESI-MS mlz: 
473 (M+1-11+ 

1H-NMR (CDCI3) 8: 1.85-1.87 (1H, m), 2.02-2.05 (1H, 
m), 2.75-2.87 (5H, m), 3.12-3.19 (1H, m), 3.55-3.61 (3H, 
m), 3.88-3.94 (1H, m), 4.01 (2H, t, J=7.2 Hz), 4.11-4.18 
(3H, m), 4.31-4.38 (1H, rn), 4.60-4.61 (1H, m), 5.36-5.40 
(1H, m), 5.89 (1H, 5), 6.19 (1H, t, J=74.7 Hz), 6.81 (1H, 
did, J=8.2, 2.1 Hz), 6.90 (1H, s), 6.97-7.01 (2H, m). 

1H-NMR (CDCI3) 6: 1H-NMR (CDCI3) 1.81-1.88 (1H, 
m), 1.93-2.13 (1H, m), 2.69-2.94 (5H, m), 3.08-3.13 (2H, 
m), 3.58 (2H, t, J=11.9 Hz), 3.76 (1H, t, J=11.9 Hz), 3.91 
(1H, m), 4.01 (2H, t, J=7.1 Hz), 4.18 (2H, s), 4.35 (1H, 
m), 4.61 (1H, s), 5.41 (1H, rn,), 5.89 (1H, s), 6.19 (1H, t, 
J=74.8 Hz), 6.81 (1H, d, J=8.2 Hz), 6.90 (1H, s), 6.97-
7.02 (2H, m). 

F 	1H-NMR (CDCI3) a 1.81-1.86 (1H, m), 2.13-1.93 (1H, 
m), 2.81-2.93 (5H, m), 3.08-3.13 (2H, m), 3.59 (2H, t, 
J=11.9 Hz), 3.77 (111, t, J=11.9 Hz), 3.92 (1H, m), 4.01 
(2H, I. J=7.1 Hz), 4.18 (2H,. s), 4.34 (1H, m), 4.61 (1H, s), 
5.40 (1H, m), 5.89 (1H, s), 6.19 (1 Ft, t, J=74.7 Hz), 8.81 
(1H, d, J=8.6 Hz), 6.90 (11-1, s), 6.97-7.02 (2H, m) 

1H-NMR (CDCI3) 8: 1.86-1.87 (1H, m), 2.01-2.06 (1H, 
m), 2.73-2.92 (5H, m), 3144,19 (1H, m), 3.55-3.63 (4H, 
m), 3.87-3.99 (1H, ml, 4.10 (2H, t, J=7.3 Hz), 4.18 (2H, 
s), 4.32-4.38 (1H, m), 4.61-4.62 (1H, m), 5.37-5.39 (1H, 
m), 5.89 (11-1, s), 6.82 (1H, d, 	Hz), 6.89 (1H, s), 
6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 6: 1.86-1.87 (1H, m), 2.01-2.04 (114, 
m), 2.79-2.03 (5H, m), 3.08-3.13 (1H, m), 3.59 (4H, t, 
J=11.5 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (2H, t, J=9.1 Hz), 
4.18 (2H, s), 4.35 (1H, t, .1=9.1 Hz), 4.61 (1H, m), 5.38 
(1H, m), 5.89 (1H, a), 6.82 (1H, d, J=8.1 Hz), 6.89 (1H, 
s), 6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 8: 1.86-1.87 (1H, rri.), 2.01-2.04 (1H, 
m), 2.70-2.96 (5H, m), 3.08-3.16 (1H, m), 3.59 (4H, t, 
J=11.9 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (11-1, t, J=7.26 
Hz), 4.18 (2H, s), 4.34 (1H, t, J=9.1 Hz), 4.61 (1H, m), 
5.37 (1H, m), 5.89 (1Ft, s), 6.82 (1H, d, J=8.3 Hz), 6.90 
(1H, s), 6.90-7.10 (2H, m). 

1H-NMR (CDCI3) a 1.98 (1H, m), 2.10 (1H, m), 2.22-
2.32 (2H, m), 2.60-2.78 (4H, m), 2.83-2.94 (3H, m), 3.15-
3.30 (3H, m), 3.93 (1H, t, J = 8.9 Hz), 4.20 (2H, s), 4.36 
(1H, t, J = 8.9 Hz), 4_62 (1H, m), 5.40(1H, m), 5.89(1H, 
a), 6.85 (1H, d, J = 8.2 Hz), 6.97-7.06 (3H, m). 

237 

238 
(isomer A) 

ESI-MS mlz: 
499 (M+H]+ 

ESI-MS mlz: 
499 (M+H]+ 

ESI-MS mlz: 
499 [M+1-1]+ 

ESI-MS mlz: 
517 (M+H]+ 

ESI-MS mlz: 
517 [M+H]+ 

ESI-MS mlz: 
517 (M+1-1)+ 

ESI-MS mlz: 
501 [M41-1]+ 

HN,. 
1,4  

— 0 
0 

F--\./N--' • .0 

239 

240 
(Isomer A) 1114'' 

14,  

240 
(isomer B) 

241 
(isomer A) 

238 

(isomer B) 

r  Example Structural formula 
	

NMR MS 

236 
(isomer A) 

1H-NMR (CDCI3) 6: 1.87 (1H, m), 1.99-2.06 (1H, m), 
2/5-2.93 (3H, m), 3.18-3.23 (1Ft, m), 3.60 (4H, m), 3.91 
(1H, t, J=8.9 Hz), 4.26 {2H, a), 4.36 	t, J=9.0 Hz), 
4.65 (1H, m), 5.38-5.46 (1H, m), 5.89 (1H, s), 6.93-6.97 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=8.8 Hz). 

ESE-MS mlz: 
473 1M+Hp- 

236 
(isomer B) 

1H-NMR (CDCI3) 6: 1.86 (1H, m), 1.98-2.08 (1H, m), 
2.74-2.93 (3H, m), 3.18-323 (1H, m), 3.60 (4H, m), 3.92 
(1H, t, J=8.8 Hz), 4.25 (2H, a), 4.35 (1H, t, J=9.0 Hz), 
4.65 (1H, m), 5.35-5.44 (1H, m), 5.89 (1H, s), 6.93-8.95 
(2H, m), 7.33 (1H, s), 7.38 (1H, d, J=92 Hz). 

ESI-MS mlz: 
473 (M+1-11+ 

1H-NMR (CDCI3) 8: 1.85-1.87 (1H, m), 2.02-2.05 (1H, 
m), 2.75-2.87 (5H, m), 3.12-3.19 (1H, m), 3.55-3.61 (3H, 
m), 3.88-3.94 (1H, m), 4.01 (2H, t, J=7.2 Hz), 4.11-4.18 
(3H, m), 4.31-4.38 (1H, rn), 4.60-4.61 (1H, m), 5.36-5.40 
(1H, m), 5.89 (1H, 5), 6.19 (1H, t, J=74.7 Hz), 6.81 (1H, 
did, J=8.2, 2.1 Hz), 6.90 (1H, s), 6.97-7.01 (2H, m). 

1H-NMR (CDCI3) 6: 1H-NMR (CDCI3) 1.81-1.88 (1H, 
m), 1.93-2.13 (1H, m), 2.69-2.94 (5H, m), 3.08-3.13 (2H, 
m), 3.58 (2H, t, J=11.9 Hz), 3.76 (1H, t, J=11.9 Hz), 3.91 
(1H, m), 4.01 (2H, t, J=7.1 Hz), 4.18 (2H, s), 4.35 (1H, 
m), 4.61 (1H, s), 5.41 (1H, rn,), 5.89 (1H, s), 6.19 (1H, t, 
J=74.8 Hz), 6.81 (1H, d, J=8.2 Hz), 6.90 (1H, s), 6.97-
7.02 (2H, m). 

F 	1H-NMR (CDCI3) a 1.81-1.86 (1H, m), 2.13-1.93 (1H, 
m), 2.81-2.93 (5H, m), 3.08-3.13 (2H, m), 3.59 (2H, t, 
J=11.9 Hz), 3.77 (111, t, J=11.9 Hz), 3.92 (1H, m), 4.01 
(2H, I. J=7.1 Hz), 4.18 (2H,. s), 4.34 (1H, m), 4.61 (1H, s), 
5.40 (1H, m), 5.89 (1H, s), 6.19 (1 Ft, t, J=74.7 Hz), 8.81 
(1H, d, J=8.6 Hz), 6.90 (11-1, s), 6.97-7.02 (2H, m) 

1H-NMR (CDCI3) 8: 1.86-1.87 (1H, m), 2.01-2.06 (1H, 
m), 2.73-2.92 (5H, m), 3144,19 (1H, m), 3.55-3.63 (4H, 
m), 3.87-3.99 (1H, ml, 4.10 (2H, t, J=7.3 Hz), 4.18 (2H, 
s), 4.32-4.38 (1H, m), 4.61-4.62 (1H, m), 5.37-5.39 (1H, 
m), 5.89 (11-1, s), 6.82 (1H, d, 	Hz), 6.89 (1H, s), 
6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 6: 1.86-1.87 (1H, m), 2.01-2.04 (114, 
m), 2.79-2.03 (5H, m), 3.08-3.13 (1H, m), 3.59 (4H, t, 
J=11.5 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (2H, t, J=9.1 Hz), 
4.18 (2H, s), 4.35 (1H, t, .1=9.1 Hz), 4.61 (1H, m), 5.38 
(1H, m), 5.89 (1H, a), 6.82 (1H, d, J=8.1 Hz), 6.89 (1H, 
s), 6.96-7.01 (2H, m). 

1H-NMR (CDCI3) 8: 1.86-1.87 (1H, rri.), 2.01-2.04 (1H, 
m), 2.70-2.96 (5H, m), 3.08-3.16 (1H, m), 3.59 (4H, t, 
J=11.9 Hz), 3.91 (1H, t, J=8.7 Hz), 4.10 (11-1, t, J=7.26 
Hz), 4.18 (2H, s), 4.34 (1H, t, J=9.1 Hz), 4.61 (1H, m), 
5.37 (1H, m), 5.89 (1Ft, s), 6.82 (1H, d, J=8.3 Hz), 6.90 
(1H, s), 6.90-7.10 (2H, m). 

1H-NMR (CDCI3) a 1.98 (1H, m), 2.10 (1H, m), 2.22-
2.32 (2H, m), 2.60-2.78 (4H, m), 2.83-2.94 (3H, m), 3.15-
3.30 (3H, m), 3.93 (1H, t, J = 8.9 Hz), 4.20 (2H, s), 4.36 
(1H, t, J = 8.9 Hz), 4_62 (1H, m), 5.40(1H, m), 5.89(1H, 
a), 6.85 (1H, d, J = 8.2 Hz), 6.97-7.06 (3H, m). 

237 

238 
(isomer A) 

ESI-MS mlz: 
499 (M+H]+ 

ESI-MS mlz: 
499 (M+H]+ 

ESI-MS mlz: 
499 [M+1-1]+ 

ESI-MS mlz: 
517 (M+H]+ 

ESI-MS mlz: 
517 [M+H]+ 

ESI-MS mlz: 
517 (M+1-1)+ 

ESI-MS mlz: 
501 [M41-1]+ 

 

241 

 

[0912] 

[Table 35] 



MS 

ESI-MS 
501 (M+H]+ 

E5i-ms miz: 
501 (M-FHl+ 

ESI-MS miz: 
501 1M+Hki• 

1-1N, • • 

0 
—/S  F  

244 
(isomer By 

1H-NMR (CDCI3) 6: 2.07 (1H, m), 2.25 (1H, m). 2.81-
2.95 (3H, m), 3.07-3.20 (3H, m), 3.91 (1H, dd, J=9.9, 7.6 
Hz), 4.28 (2H, m), 4.38 (1H, t, J=8.5 Hz), 4.64 (1H, m). 
5.44 (1H, m). 5.91 (1H, s), 6,90 (11-1, s), 6.93 (1H, d, 
J=8.4 Hz), 7.38 (1H. s), 7.42 (1H, d, J=8.7 Hz). 

/H-NMR (CDCI3) 6: 2.07 (1H, m), 2.25 (11-1, m), 2.81-
2.95 (3H, m), 3.07-3,20 (3H, m), 3.91 (1H. dd, J=9.9, 7.6 
Hz), 4.28 (2H, m), 4.38 (1H, t, J=8.5 Hz), 4.64 (1H, rn), 
5.44 (1H, m), 5.91 (1H, s), 6.90 (1H, s), 6,93 (1H, d, 
J=8,4 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

1H-NMR (CDCI3) 6: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
m), 2,89 (1H, dd, J=17.3.5.7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz). 3.68 (2H, m), 3.77-3 93 (3H, m), 4.22-4.29 (2H, 
rn), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, m), 5.34 (11-1, m), 
5.89 (1H, s), 6.88-6.94 (2H, m), 7.38 (11-1, s), 7.42 (111, d, 
J=8.7 Hz), 

1H-NMR (CDCI3) 6: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
m), 2.89 (1H, dd, J=17.3. 5.7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (31-1. m). 4.22-4.29 (2H, 
m), 4.34 (IH, 1, J=8.7 Hz). 4.64 (1H, m), 5.34 (1H,m), 5.89 
(1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz), 

1H-NMR (CDCI3) 6: 1.69-1.92 (2H. m),1,92-2,09 (211. 
m). 2.89 (1H, dd, .1=17.3. 5.7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (3H, m), 4.22-4.29 (2H, 
m). 4.34 (1H, t. J=8.7 Hz), 4.64 (1H, rn), 5.34 (1H,m), 5.89 
(1H, a). 6.88-6.94 (2H. en). 7.38 (1H, s). 7.42 (1H, d, 
..1=8.7 Hz) 

ESI-MS rniz: 
451 [Mi-H]/- 

ESI-MS raiz: 
453 IM4H)-1. 

ESI-MS mtz 
453 [M+1-11+ 

ESI-MS m(z: 
451 [M41-114 

ESI-MS rniz: 
451 [M+H)* 

246 
(isomer B) 

/-0  
53C 

CN 

244 
(isomer A) N 

S 	 0 
F3C 

CN 

CN 

246 
(isomer A) 

F3C 

N,1,t 

245 

Example 

CF1  

241 
(isomer B) 	F  

242 

(isomer By 

Structural formula NMR 

1H-NMR (CDC1$) 6: 1.99 (1H, m), 2.11 (1H, m), 2.22-
2.33 (2H, m), 2.63 (1H, m), 2.69-2.77 (3H, m), 2.83-2.98 
(3H. m), 3.15-3.30 (3H, m). 3.94 (1H, t, J = 8.8 Hz). 4.20 
(2H, a). 4.35 (1H. t. J = 9_0 Hz), 4.62 (1H, m), 5.39 (1H, 
m), 5.89 (1H, s), 6.85 (1H, d, J =8.3 Hz), 6.97-7.06 (3H, 
rn). 

1H-NMR (CDC13) 6:1.92-2.14 (6H, m), 2.55-2.64 (6H, 
m). 2.91 (1H. iri), 3.20 (1H, m), 3.94 (1H, t, J = 8,8 Hz), 
4,25 (2H, d, J = 2.8 Hz), 4.35 (1H. t, ..1= 9.1 Hz). 4.65 
(1H, m), 5.39 (1H, m), 5.89 (1H, s), 6.93-6.97 (2H, m), 
7.33 (1H, s), 7.38 (111, d..J 8.4 Hz). 

I H-NMR (CDCI3) d : 1.93-2,17 (6H, m). 2.56-2.61 (6H. 
rn), 2.91 (1H, dd, J = 16.9. 4.1 Hz), 121 (1H, dd, J = 
17.0, 5.2 Hz), 3.95 (1H, t, d = 8.9 Hz), 4.25 (2H, d, J = 2.6 
Hz), 4.34 (1H, t, J = 9.0 Hz), 4.65 (1H, rn), 5.38 (1H, m), 
5.89 (1H, a). 6.93-7.00 (2H, m), 7.33 (1H, s). 7.38 (1H, d. 
J = 9.0 Hz). 

1H-NMR (CDCI3) 6: 2.07 (1H, m), 2.26 (1H, m). 2.82-
2.94 (3H, m), 3.08-3.20 (3H. m). 3.91 (1H, m), 4.28 (2H, 
s), 4.38 (IH, m), 4.64 (1H, m), 5.44 (1H, m). 5.91 (1H, s). 
8.93 (2H, d, J=8.5 Hz), 7.38 (111, s), 7.42 (1H, m). 

243 
ESI-MS rn/z: 
453 [M4H]* 

CN 

CF3  

242 
(isomer A) 

242 

(isomer B) 

CN 

244 
(isomer A) • 14_1N  

81  U 	0 

ON 

14  

F3C 

245 

Example Structural formula MS NMR 

1H-NMR (CDCI3) 8: 1.99 (1H, m), 2.11 (1H, m), 2.22-
2.33 (2H, m), 2.63 (1H, m), 2.69-2.77 (3H, m), 2.83-2.98 
(3H, m), 3.15-3.30 (3H, rn). 3.94 (1H. t...1= 8.8 Hz). 4.20 
(2H, s), 4.35 (1H, t, J = 9_0 Hz), 4.62 (1H, m), 5.39 (1H, 
m), 5.89 (1H, s), 6.85 (1H, d, J =8.3 Hz), 6.97-7.06 (3H, 
11). 

1H-NMR (CDCI3) 5:1.92-2.14 (6H, m), 2.55-2.64 (8H, 
m),2.91 (1H, m), 3.20 (1H, m), 3.94 (1H, t, J = 8.8 Hz), 
4,25(2H,d, J= 2.8 Hz), 4.35 (1H, t, J = 9.1 Hz), 4.65 
(1H, m), 5.39 (1H, m), 5.89 (1H, s), 6.93-6.97 (2H, m), 
7.33 (1H, s), 7.38 (1H, d, .1= 8.4 Hz). 

1H-NMR (CDCI3) 5: 1.93-2.17 (6H, m), 2.56-2.61 (6H, 
rn), 2.91 (1H, dd, J = 16.9, 4.1 Hz), 3.21 (1H, dd, J = 
17.0, 5.2 Hz), 3.95 (1H, t, .1= 8.9 Hz), 4.25 (2H, d, J = 2.6 
Hz), 4.34 (1H, t, J = 9.0 Hz), 4.65 (1H, m), 5.38 (1H, m), 
5.89 (1H, s), 6.93-7.00 (2H, m), 7.33 (1H, s), 7.38 (111, d, 
J = 9.0 Hz). 

ESI-MS rn/z.: 
501 [M+H]+ 

ESI-MS m/z: 
501 [M+1-114 

ESI-MS rn/z: 
501 [M+H]s 

  

CN 1H-NMR (CDCI3) 5: 2.07 (1H, m), 2.26 (1H, m), 2.82-
2.94 (3H, m), 3.08-3.20 (3H, m), 3.91 (1H, m), 4.28 (2H, 
s), 4.38 (1H, m), 4.64 (1H, m), 5.44 (1H, m), 5.91 (1H, s), 
8.93 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, m). 

 

243 
,N 

F3c-1  

ESI-MS miz: 
453 [M+HI+ 

1H-NMR (CDCI3) 8: 2.07 (1H, m), 2.25 (1H, m), 2.81-
2.95 (3H, m), 3.07-3.20 (3H, m), 3.91 (1H, dd, J=9.9, 7.6 
Hz), 4.28 (2H, m), 4.38 (1H, t, J=8.5 Hz), 4.64 (1H, m), 
5.44 (1H, m), 5.91 (1H, s), 6.90 (1H, s), 6.93 (111, d, 
J=8.4 Hz), 7.38 (11-1, s), 7.42 (1H, d, J=8.7 Hz). 

ESI-MS rtt/z: 
453 (M4H)+ 

    

CN 1H-NMR (CDCI3) 5: 2.07 (1H, m), 2.25 (1H, m), 2.81-
2.95 (3H, m), 3_07-3.20 (3H, m), 3.91 (1H, dd, J=9.9, 7.6 
Hz), 4.28 (2H, rtt), 4.38 (11-1, t, J=8.5 Hz), 4.64 (1H, m), 
5.44 (1H, m), 5.91 (1H, s), 6,90 (1H, s), 6,93 (1H, d, 
J=8.4 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

 

244 

(isomer B) 

5'f3A: 
F 3C— 

ESI-MS miz: 
453 [M+H]+ 

       

1H-NMR (CDCI3) 5: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
rn), 2.89 (1H, dd, J=17.3.5.7 Hz) 3.18 (1H, dd, J=14.3 
,5.2 Hz), 3.68 (2H, m), 3.77-3 93 (3H, m), 4.22-4.29 (2H, 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, m), 5.34 (11-1, m), 
5.89 (1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz), 

ESI-MS rtt/z: 
451 [M+H]+ 

1H-NMR (CDCI3) 8: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
m), 2.89 (1H, dd, J=17.3. 5.7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (3H, m), 4.22-4.29 (2H. 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, rn), 5.34 (1H,m), 5.89 
(1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz), 

ESI-MS rn/z: 
451 [M+H]+ 

246 
(isomer A) 

/-0 
F3c 

CN 
1H-NMR (CDCI3] 5: 1.69-1.92 (2H, m),1,92-2.09 (2H, 
m), 2.89 (1H, dd, .1=17.3. 5_7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (3H, m), 4.22-4.29 (2H, 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, m), 5.34 (1H,m), 5.89 
(1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz) 

ESI-MS m/z: 
451 [M+H]+ 

246 
(isomer B) 

F30 

CF3  

242 
(isomer A) 

242 

(isomer B) 

CN 

244 
(isomer A) • 14_1N  

81  U 	0 

ON 

14  

F3C 

245 

Example Structural formula MS NMR 

1H-NMR (CDCI3) 8: 1.99 (1H, m), 2.11 (1H, m), 2.22-
2.33 (2H, m), 2.63 (1H, m), 2.69-2.77 (3H, m), 2.83-2.98 
(3H, m), 3.15-3.30 (3H, rn). 3.94 (1H. t...1= 8.8 Hz). 4.20 
(2H, s), 4.35 (1H, t, J = 9_0 Hz), 4.62 (1H, m), 5.39 (1H, 
m), 5.89 (1H, s), 6.85 (1H, d, J =8.3 Hz), 6.97-7.06 (3H, 
11). 

1H-NMR (CDCI3) 5:1.92-2.14 (6H, m), 2.55-2.64 (8H, 
m),2.91 (1H, m), 3.20 (1H, m), 3.94 (1H, t, J = 8.8 Hz), 
4,25(2H,d, J= 2.8 Hz), 4.35 (1H, t, J = 9.1 Hz), 4.65 
(1H, m), 5.39 (1H, m), 5.89 (1H, s), 6.93-6.97 (2H, m), 
7.33 (1H, s), 7.38 (1H, d, .1= 8.4 Hz). 

1H-NMR (CDCI3) 5: 1.93-2.17 (6H, m), 2.56-2.61 (6H, 
rn), 2.91 (1H, dd, J = 16.9, 4.1 Hz), 3.21 (1H, dd, J = 
17.0, 5.2 Hz), 3.95 (1H, t, .1= 8.9 Hz), 4.25 (2H, d, J = 2.6 
Hz), 4.34 (1H, t, J = 9.0 Hz), 4.65 (1H, m), 5.38 (1H, m), 
5.89 (1H, s), 6.93-7.00 (2H, m), 7.33 (1H, s), 7.38 (111, d, 
J = 9.0 Hz). 

ESI-MS rn/z.: 
501 [M+H]+ 

ESI-MS m/z: 
501 [M+1-114 

ESI-MS rn/z: 
501 [M+H]s 

  

CN 1H-NMR (CDCI3) 5: 2.07 (1H, m), 2.26 (1H, m), 2.82-
2.94 (3H, m), 3.08-3.20 (3H, m), 3.91 (1H, m), 4.28 (2H, 
s), 4.38 (1H, m), 4.64 (1H, m), 5.44 (1H, m), 5.91 (1H, s), 
8.93 (2H, d, J=8.5 Hz), 7.38 (1H, s), 7.42 (1H, m). 

 

243 
,N 

F3c-1  

ESI-MS miz: 
453 [M+HI+ 

1H-NMR (CDCI3) 8: 2.07 (1H, m), 2.25 (1H, m), 2.81-
2.95 (3H, m), 3.07-3.20 (3H, m), 3.91 (1H, dd, J=9.9, 7.6 
Hz), 4.28 (2H, m), 4.38 (1H, t, J=8.5 Hz), 4.64 (1H, m), 
5.44 (1H, m), 5.91 (1H, s), 6.90 (1H, s), 6.93 (111, d, 
J=8.4 Hz), 7.38 (11-1, s), 7.42 (1H, d, J=8.7 Hz). 

ESI-MS rtt/z: 
453 (M4H)+ 

    

CN 1H-NMR (CDCI3) 5: 2.07 (1H, m), 2.25 (1H, m), 2.81-
2.95 (3H, m), 3_07-3.20 (3H, m), 3.91 (1H, dd, J=9.9, 7.6 
Hz), 4.28 (2H, rtt), 4.38 (11-1, t, J=8.5 Hz), 4.64 (1H, m), 
5.44 (1H, m), 5.91 (1H, s), 6,90 (1H, s), 6,93 (1H, d, 
J=8.4 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.7 Hz). 

 

244 

(isomer B) 

5'f3A: 
F 3C— 

ESI-MS miz: 
453 [M+H]+ 

       

1H-NMR (CDCI3) 5: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
rn), 2.89 (1H, dd, J=17.3.5.7 Hz) 3.18 (1H, dd, J=14.3 
,5.2 Hz), 3.68 (2H, m), 3.77-3 93 (3H, m), 4.22-4.29 (2H, 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, m), 5.34 (11-1, m), 
5.89 (1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz), 

ESI-MS rtt/z: 
451 [M+H]+ 

1H-NMR (CDCI3) 8: 1.69-1.92 (2H, m),1.92-2.09 (2H, 
m), 2.89 (1H, dd, J=17.3. 5.7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (3H, m), 4.22-4.29 (2H. 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, rn), 5.34 (1H,m), 5.89 
(1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz), 

ESI-MS rn/z: 
451 [M+H]+ 

246 
(isomer A) 

/-0 
F3c 

CN 
1H-NMR (CDCI3] 5: 1.69-1.92 (2H, m),1,92-2.09 (2H, 
m), 2.89 (1H, dd, .1=17.3. 5_7 Hz) 3.18 (1H, dd, J=14.3 
.5.2 Hz), 3.68 (2H, m), 3.77-3.93 (3H, m), 4.22-4.29 (2H, 
m), 4.34 (1H, t, J=8.7 Hz), 4.64 (1H, m), 5.34 (1H,m), 5.89 
(1H, s), 6.88-6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, d, 
J=8.7 Hz) 

ESI-MS m/z: 
451 [M+H]+ 

246 
(isomer B) 

F30 

 

242 

 

[0913] 

[Table 36] 



ON 

NN 

F3C0
E—f7c— /-1 

0 

CN 

CH 

Example MS NMR Structural formula 

247 
(isomer A) 

1H-NMR (CDCI3) 8: 1.81-2.06 (4H, 11), 2.89 (1H, dd, 
J=17.0 ,5.7 Hz), 3.18 (1H, dd, J=17.3. 5.4 Hz), 3.90 (1H, 
dd, J=9.9 ,7.5 Hz), 3.98-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4 68 (1H, m), 5.28-5.37 
(1H, m), 5.90 (1H, a), 6.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J=8.7, 1.8 Hz), 

1H-NMR (CDCI3) 6: 1.81-2.06 (4H, m). 2.89 (1H, dd, 
J=17.0 ,5.7 Hz), 3.18 (1H, dd, J=17.3.5.4 Hz), 3.90 (1H, 
dd, J=9.9 .7.5 Hz), 3.98-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4.68 (1H, m), 5.28-5.37 
(1H, m), 5.90 (1H, s), 6.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz). 7.38 (1 H. s). 7.42 (1H. dd. J=8.7, 1.8 Hz) 

247HN.•- 
(isomer B) 

0 F3C0
1  

248 
(isomer A) 

1H-NMR (CDCI3) 6: 1.73-2.10 (4H, m). 2.89 (1H, dd, 
J=16.7 4.3 Hz), 3.17 (1H, dd, J=17.4.5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H. rn). 4.34 (1H. t. J=8.7 Hz). 4.68 
(1H, m), 5.32 (1H, m), 5.90 (1H, s), 6.21 (1E1, I, J=75.0 
Hz), 6.88-6.95 (1H, m), 6.89 (1H, m), 7.38 (1H, s), 7.42 
(1H, dd, J=8.7, 1.8 Hz), 

E8I-MS rniz: 
437 [M+H]t 

ESI-MS m/z: 
437 IM-FHP- 

ESI-MS miz: 
419 [M+H]+ 

N

F 

 

1H-NMR (CDCI3) 6: 1.73-2.10 (4H, IT), 2.89 (1H, dd, 
J=16.7 4.3 Hz), 3.17 (11-I, dd, J=17.4. 5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H, m), 4.34 (1H, t, J=8.7 Hz), 4.68 
(1H, m). 5.32 (1H, m), 5.90 (1H, s). 6.21 (1H, t, J=75.0 
Hz), 6.88-6.95 (1H. m), 6.89 (1H. m), 7.38 (1H, s), 7.42 
(1H, dd, J=8.7, 1.8 Hz) 

1H-NMR (CDCI3) 6: 2.94-2.98 (1H,m), 3.23-3.26 (1H, 
m), 4.09-4,38 (4H, m), 4.72 (1H, m), 5.21 (2H, t. J=8.2 
Hz), 6.41 (1H, m), 6.97 (1H, m), 7.22-7.42 (2H, m), 7.57-
7.77 (2H, m). 

1H-NMR (CDCI3) 6: 1.69-1.71 (6H, m), 2.80 (1H,$), 2.99-
3.03 (1H, rn), 3.22-3.27 (1H, m). 4.07 (2H, m). 4.23-4.41 
(2H. my, 4.70 (1H, s), 6.43 (1H, s), 6.92-6.99 (1H, m), 
7.31-7.40 (3H, m), 7.58 (1H, s). 

1H-NMR (CDC13) 	1.86 (1H, m), 2.11-2.29 (3H, m), 
2.92 (1H, d, J=16.9 Hz), 3.18 (11-{, dd, J=16.6, 5.2 Hz), 
4.15 (1H, t, J=13.2 Hz), 4.24-4.32 (2H, m), 4.39 (1H, d. 
J=14.6 Hz), 4.62-4.69 (2H, m). 6.27 (1H, s). 6.93-6.96 
(2H, m), 7.34-7.44 (7H, m). 

248 

(isomer B) 

249 

250 

251 

252 

1H-NMR (CDCI3) 6: 2.13-2.26 (2H, m), 2.89-2.96 (1H, 
m). 3.15-3.20 (1H, rn), 4.02-4.06 (1H, m). 4.11-4.18 (1H. 
m), 4.23-4.28 (3H, m), 4.41-4.47 (1H, m), 4.64.4.66 (2H, 
m), 6.30 (1H, s), 6.89-7.00 (2H, m), 7.39-7.44 (2H, m). 

11-1-NMR (CDCI3) 6: 2.10-2.26 (2H, m), 2.88-2.93 (1H. 
m), 3.18 (1H, dd, J=16.8, 5.1 Hz), 4.05 (1H, d, J=12.4 
Hz), 4.13-4.18 (1H, rn), 4.23-4.31 (3H, m), 4.41-4.47 (1H, 
m), 4.64 (2H, m), 6.30 (1H, s), 6.90 (1H, d, J=7.3 Hz), 
6.94 (1H, d. J=8.5 Hz), 7.40 (1H, s). 7.43 (1H, d, J=8.6 
Hz). 

253 
(isomer A) Nip  1-1N- 

0 

   

ESI-MS rn/z: 
419 [M+1-1]1- 

ESI-MS rn/z: 
420 [M+H]+ 

ESI-MS miz: 
448 [M+H]+ 

ESI-MS m/z: 
415 [M+11]4- 

ESI-MS rn/z: 
4231M+H+ 

ESI-MS m/z: 
423 [M-FH]+ 

ON 

NH 

F3C°F—LTCP" 
 

CN 

O 

N 

N 

ON 

N 	HN, • 

0 0 

Structural formula MS Example NMR 

247 
(isomer A) 

1 H-NMR (CDCI3) 8: 1.81-2.06 (4H, m), 2.89 (1H, dd, 
J=17.0 5.7 Hz), 3.18 (1H, dd, J=17.3. 5.4 Hz), 3.90 (1H, 
dd, J=9.9 ,7.5 Hz), 198-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4.68 (1H, m), 5.28-5.37 
(1H, m), 5.90 (1H, s), 6.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J=8.7, 1.8 Hz), 

1H-NMR (CDCI3) 8: 1.81-2.06 (411, m), 2.89 (1H, dd, 
J=17.0 ,5.7 Hz), 3.18 (1H, dd, J=17.3.5.4 Hz), 3.90 (1H, 
dd, J=9.9.7.5 Hz), 3.98-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4.68 (1H, rn), 5.28-5.37 
(1H, m), 5.90 (1H, s), 8.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J=8.7, 1.8 Hz) 

247 	I 	 N-N 
(isomer B) 

F3C0
/0121 

ESI-MS rn/z: 
437 [M+H]. 

ESI-MS m/z: 
437 IM-FHP,  

248 
(isomer A) 

1H-NMR (CDCI3) 8: 1.73-2.10 (4H, rn), 2.89 (1H, dd, 
J=16.7 ,4.3 Hz), 3.17 (111, dd, J=17.4.5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H, rn), 4.34 (1H, t. J=8.7 Hz), 4.68 
(1H, m), 5.32 (1H, m), 5.90 (1H, s), 6.21 (1H, t, ..1=75.0 
Hz), 6.88-6.95 (1H, m), 6.89 (1H, m), 7.38 (1 H, a), 7.42 
(111, dd, J=8.7, 1.8 Hz), 

ESI-MS miz: 
419 [M+-1]+ 

248 

(isomer B) 

250 

249 

1H-NMR (CDCI3) 	1.73-2.10 (411, rn), 2.89 (1H, dd, 
.1=16.7 ,4.3 Hz), 3.17 (1H, dd, J=17.4. 5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H, m), 4.34 (1H, t, J=8.7 Hz), 4.68 
(IH, m), 5.32 (1H, m), 5.90 (1H, s), 6.21 (1H, t, J=75.0 
Hz). 6.88-6.95 (1H, m), 6.89 (1H, m), 7.38 (1H, s), 7.42 
(1H, dd, 	1.8 Hz) 

1H-NMR (CDCI3) 8: 2.94-2.98 (1H,m), 3.23-3.26 (1H, 
m), 4.09-4.38 (4H, m), 4.72 (1H, m), 5.21 (2H, t, J=8.2 
Hz), 6.41 (1H, m), 6.97 (1H, rn), 7.22-7.42 (2H, m), 7.57-
7.77 (2H, m). 

1H-NMR (CDCI3) 8:1.69-1.71 (6H, m), 2.80 (1H,$), 2.99- 
3.03 (111, m), 3.22-3.27 	m), 4.07 (2H, rn), 4.23-4.41 
(2H, m), 4.70 (1H, s), 6.43 (1H, s), 6.92-6.99 (1H, m), 
7.31-7.40 (3H, m), 7.58 (1H, a). 

ESI-MS m/z: 
419 [M+H]+ 

ESI-MS rn/z: 
420 [M+H]+ 

ESI-MS rniz: 
448 [M+1-1]+ 

1H-NMR (C0C13) 	1.86 (1H, m), 2.11-2,29 (3H, m), 
2.92 (1H, d, J=16.9 Hz), 3.18 (1H, dd, J=16.6, 5.2 Hz), 
4.15 (1H, t, J=13.2 Hz), 4.24-4.32 (211, m), 4.39 (111, d, 
J=14.6 Hz), 4.62-4.69 (211, m), 6.27 (111, s), 6.93-6.96 
(2H, m), 7.34-7,44 (7H, m), 

251 ESI-MS rn/z: 
415 [M+H]+ 

252 

1H-NMR (CDCI3) 8: 2.13-2.26 (2H, m), 2.89-2.96 (1H, 
m), 3.15-3.20 (1H, m), 4.02-4.06 (1H, m), 4.11-4.18 (1H, 
m), 4.23-4.28 (3H, rn), 4_41-4.47 (1H, m), 4.64-4.66 (2H, 
m). 6.30 (1H, s), 6.89-7.00 (2H, m), 7.39-7.44 (2H, m). 

ESI-MS miz 
423[M+11]+ 

253 
(isomer A) 

1H-NMR (CDCI3) 8: 2.10-2.26 (2H, m), 2.88-2.93 (1H, 
m), 3.18 (1H, dd, J=18.8, 5.1 Hz), 4.05 (1H, d, J=12.4 
Hz), 4.13-4.18 OH, m), 4.23-4.31 (3H, m), 4.41-4.47 (1 H, 
m), 4.64 (2H, m), 6.30 (1H, s), 6.90 (1H, d, J=7.3 Hz), 
6.94 (1H, d, J=8.5 Hz), 7.40 (111, s), 7.43 (1 H, d, J=8.6 
Hz). 

ESI-MS rnlz: 
423 [M+H]+ 

ON 

NH 

F3C°F—LTCP" 
 

CN 

O 

N 

N 

ON 

N 	HN, • 

0 0 

Structural formula MS Example NMR 

247 
(isomer A) 

1 H-NMR (CDCI3) 8: 1.81-2.06 (4H, m), 2.89 (1H, dd, 
J=17.0 5.7 Hz), 3.18 (1H, dd, J=17.3. 5.4 Hz), 3.90 (1H, 
dd, J=9.9 ,7.5 Hz), 198-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4.68 (1H, m), 5.28-5.37 
(1H, m), 5.90 (1H, s), 6.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J=8.7, 1.8 Hz), 

1H-NMR (CDCI3) 8: 1.81-2.06 (411, m), 2.89 (1H, dd, 
J=17.0 ,5.7 Hz), 3.18 (1H, dd, J=17.3.5.4 Hz), 3.90 (1H, 
dd, J=9.9.7.5 Hz), 3.98-4.09 (2H, m), 4.28 (2H, m), 4.36 
(1H, dd, J=10.3, 7.4 Hz), 4.59-4.68 (1H, rn), 5.28-5.37 
(1H, m), 5.90 (1H, s), 8.89 (1H, m), 6.93 (1H, d, J=8.0 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J=8.7, 1.8 Hz) 

247 	I 	 N-N 
(isomer B) 

F3C0
/0121 

ESI-MS rn/z: 
437 [M+H]. 

ESI-MS m/z: 
437 IM-FHP,  

248 
(isomer A) 

1H-NMR (CDCI3) 8: 1.73-2.10 (4H, rn), 2.89 (1H, dd, 
J=16.7 ,4.3 Hz), 3.17 (111, dd, J=17.4.5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H, rn), 4.34 (1H, t. J=8.7 Hz), 4.68 
(1H, m), 5.32 (1H, m), 5.90 (1H, s), 6.21 (1H, t, ..1=75.0 
Hz), 6.88-6.95 (1H, m), 6.89 (1H, m), 7.38 (1 H, a), 7.42 
(111, dd, J=8.7, 1.8 Hz), 

ESI-MS miz: 
419 [M+-1]+ 

248 

(isomer B) 

250 

249 

1H-NMR (CDCI3) 	1.73-2.10 (411, rn), 2.89 (1H, dd, 
.1=16.7 ,4.3 Hz), 3.17 (1H, dd, J=17.4. 5.8 Hz), 3.86-3.99 
(3H, m), 4.22-4.32 (2H, m), 4.34 (1H, t, J=8.7 Hz), 4.68 
(IH, m), 5.32 (1H, m), 5.90 (1H, s), 6.21 (1H, t, J=75.0 
Hz). 6.88-6.95 (1H, m), 6.89 (1H, m), 7.38 (1H, s), 7.42 
(1H, dd, 	1.8 Hz) 

1H-NMR (CDCI3) 8: 2.94-2.98 (1H,m), 3.23-3.26 (1H, 
m), 4.09-4.38 (4H, m), 4.72 (1H, m), 5.21 (2H, t, J=8.2 
Hz), 6.41 (1H, m), 6.97 (1H, rn), 7.22-7.42 (2H, m), 7.57-
7.77 (2H, m). 

1H-NMR (CDCI3) 8:1.69-1.71 (6H, m), 2.80 (1H,$), 2.99- 
3.03 (111, m), 3.22-3.27 	m), 4.07 (2H, rn), 4.23-4.41 
(2H, m), 4.70 (1H, s), 6.43 (1H, s), 6.92-6.99 (1H, m), 
7.31-7.40 (3H, m), 7.58 (1H, a). 

ESI-MS m/z: 
419 [M+H]+ 

ESI-MS rn/z: 
420 [M+H]+ 

ESI-MS rniz: 
448 [M+1-1]+ 

1H-NMR (C0C13) 	1.86 (1H, m), 2.11-2,29 (3H, m), 
2.92 (1H, d, J=16.9 Hz), 3.18 (1H, dd, J=16.6, 5.2 Hz), 
4.15 (1H, t, J=13.2 Hz), 4.24-4.32 (211, m), 4.39 (111, d, 
J=14.6 Hz), 4.62-4.69 (211, m), 6.27 (111, s), 6.93-6.96 
(2H, m), 7.34-7,44 (7H, m), 

251 ESI-MS rn/z: 
415 [M+H]+ 

252 

1H-NMR (CDCI3) 8: 2.13-2.26 (2H, m), 2.89-2.96 (1H, 
m), 3.15-3.20 (1H, m), 4.02-4.06 (1H, m), 4.11-4.18 (1H, 
m), 4.23-4.28 (3H, rn), 4_41-4.47 (1H, m), 4.64-4.66 (2H, 
m). 6.30 (1H, s), 6.89-7.00 (2H, m), 7.39-7.44 (2H, m). 

ESI-MS miz 
423[M+11]+ 

253 
(isomer A) 

1H-NMR (CDCI3) 8: 2.10-2.26 (2H, m), 2.88-2.93 (1H, 
m), 3.18 (1H, dd, J=18.8, 5.1 Hz), 4.05 (1H, d, J=12.4 
Hz), 4.13-4.18 OH, m), 4.23-4.31 (3H, m), 4.41-4.47 (1 H, 
m), 4.64 (2H, m), 6.30 (1H, s), 6.90 (1H, d, J=7.3 Hz), 
6.94 (1H, d, J=8.5 Hz), 7.40 (111, s), 7.43 (1 H, d, J=8.6 
Hz). 

ESI-MS rnlz: 
423 [M+H]+ 

 

243 

 

[0914] 

[Table 37] 



CN 

254 F3C
O  

—\. 

Example 

253 
(isomer 6) 

Structural formula 	 NMR 	 MS 

1H-NMR (CDCI3) 6 : 2.09-2.26 (2H, m), 2.88-2.94 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.2 Hz), 4.03 (1H, d, J=11.0 
Hz), 4.13-4.19 (1H, m), 4.24-4.32 (3H, m), 4.41-4.48 (1H, 
m), 4.64 (2H, m), 6.30 (1H, a), 6.92-6.96 (2H, m), 7.39 
(1H, s), 7.43 (1H, dd, J=13.5, 2.0 Hz). 

1H-NMR (CDCI3} 6: 2.05-2.07 (2H, m), 2.90 (1H, m), 
3.18 (1H, m), 3.92-4.18 (6H, m), 4.244.31 (2H, rn), 4.41-
4.44 (1H, m), 4.63 (1H, m), 6.27 (1H, s), 6.89-6.95 (2H, 
m), 7.38-7.44 (2H, m). 

FaCO 

ESI-MS miz: 
423 [M+H]+ 

ESI-MS rniz: 
437 [M+H]+ 

  

Cr4 1H-NMR (CDCI3) 8 . 2.06-2.07 (2H, m), 2.90 (1H, dd, 
J=4.8, 16.9 Hz), 3.18 (1H, dd, J-16.8, 5.3 Hz), 3.92-4.17 
(6H, m), 4.24-4.31 (2H, m), 4.40-4.46 (1H, m), 4.63 (1H, 
m), 6.27 (1H, s), 6.90 (1H, d, J=7.9 Hz), 6.93 (1H, d, 
J=8.4 Hz), 7.39 (1H, s), 7.43 (1H, d, J=8.5 Hz). 

 

255 

(isomer A) F3.0 
ESI-MS 
437 (M4H)+ 

256 
(isomer A) _C-N.-1,),:(AIN• • 

❑ 

1H-NMR (CDCI3) 6: 2.05-2.07 (2H, m), 2.85 (1H, d, 
.1=17.1 Hz), 3.14 (1H, dd, J=17.3, 5.0 Hz), 3.89-4.01 (4H, 
m), 4.09-4.19 (4H, m), 4.41-4.46 (1H, m), 4.61 (1H, m), 
6.26 (1H, s), 6.82 (11-1, d, J=8.7 Hz), 6.99-7.10 (3H, m). 

ESI-MS miz: 
446 [M+H]+ 

256 
(isomer B) 

FaCTh 

1H-NMR (CDCI3) 	2.06-2.07 (2H, m), 2.82-2.87 (1H, 
m), 3.15 (1H, dd, J=16.8, 4.7 Hz), 3.88-4.19 (8H, m), 
4.39-4.46 (1H, m), 4.61 (1H, m), 6.26 (1 H. s), 6.81 (1H, d, 
J=13.5 Hz), 6.97-6.99 (1H, m), 7.05 (1H, s), 7.09 (1H, d, 
J=8.6 Hz). 

ESI-MS rntz: 
446 [M+H]i- 

257 
(isomer A) FaC—\ HN,' • 

1H-NMR (CDCI3) 8 : 2.06-2.07 (2H, m), 2.84-2.94 (1H, 
m), 3.15-3.24 (1H, m), 3.91-4.19 (6H, m), 4.25-4.27 (2H, 
m), 4.41-4.46 (1H, m), 4.64 (7H, s), 6.27 (1H, s), 6.95 
(2FI, d, J=8.2 Hz), 7.34 (1H, s), 7.39 H, d, J=13.9 Hz). 

ESI-MS rniz: 
480 [M+1-1]+ 

1H-NMR (CDCI3) el: 2.05-2.07 (2H, m), 2.90-2.95 (1H, 
m). 3.20 (1H, dd, J=16.1, 5.2 Hz), 3.914.18 (6H, m), 4.26 
(2H, m), 4.40-4.46 (1H, m), 4.65 (OH, m), 6.26 (7H, s), 
6.94-6.98 (2H, m), 7.33 (1H, s), 7.39 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) : 1.86-1.94 (2H, m), 2.11-2.20 (2H, 
m), 2.97 (1H, m), 3.26 (1H, dd, J=16.8, 5.5 Hz), 4.18-4.30 
(7H, m), 4.70 (1H, m), 6.65 (1H, s), 6.98 (1H, d, J=8.4 
Hz), 7.36-7.46 (3H, rn), 7.60 (1H, s). 

1H-NMR (CDCI3) 6: 3.01-3.18 (1H, m), 3.18-3.29 (1H, 
m), 4.09-4.46 (6H, m), 4.71 (1H, m), 4.97 (2H, m), 6.06 
(1H, s), 6.98 (1H, d, 3=8.8 Hz), 7.33-7.61 (3H, m), 7.62 
(1H, s) 

ESI-MS mfz 
480 [M+H]+ 

ESI-MS 
448 [M+H]+ 

ESI-MS rafz: 
434 [M+H]+ 

ON 

N 

F 3C— 	 • • 

0 
0 

0 

Wry HN,  

N 

Example 

253 
(isomer 0) 

Structural formula 	 NMR 	 I 	MS 

ESI-MS rn/z: 
423 [M+1-1]+ 

F3C0C

N HN,  • 
/L 

0 

1H-NMR (CDCI3) 6 : 2.09-2.26 (2H, m), 2.88-2.94 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.2 Hz), 4.03 (1H, d. J=11.0 
Hz), 4.13-4.19 (1H, m), 4.24-4.32 (3H, m), 4.41-4.48 (1H, 
m), 4.64 (2H, m), 6.30 (11-I, a), 6.92-6.96 (2H, m), 7.39 
(1H, s), 7.43 (1H, dd, J=13.5, 2.0 Hz). 

254 
	

F30— 	-  

1H-NMR (CDCI3) 6: 2.05-2.07 (2H, in), 2.90 (1H, m), 
3.18 (1H, m), 3.92-4.18 (6H, 1-0,4.244.31 (2H, rn), 4.41-
4.44 (1H, m), 4.63 (1 H, rn), 6.27 (1H, s), 6.89-6.95 (2H, 
m), 7.38-7.44 (2H, rn). 

CN 

HN ESI-MS miz: 
437 [N1+I1]+ 

255 
(isomer A) 

1H-NMR (CDCI3) 8 . 2.06-2.07 (2H, m), 2.90 (1H, dd, 
J=4.13, 16.9 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 3.92-4.17 
(6H, m), 4.24-4.31 (2H, m), 4.40-4.46 (1H, m), 4.63 (1H, 
m), 6.27 (1H, s), 6.90 (1H, d, J=7.9 Hz). 6.93 (114, d, 
J=8.4 Hz), 7.39 (1H, s), 7.43 (1H, d, J=8.5 Hz). 

ESI-MS mfz: 
437 [M+H]+ 

256 
(isomer A) 

11-i-NMR (CDCI3) 6: 2.05-2.07 (2H, m), 2.85 (1H, cl, 
J=17.1 Hz), 3.14 (1H, dd, J=17.3, 5.0 Hz), 3.894.01 (4H, 
m), 4.09-4.19 (4H, m), 4.41-4.46 (1H, m), 4.61 (1H, rn), 
6.26 (1H, a). 6.82 (1H, d, J=8.7 Hz), 6_99-7.10 (3H, m). 

ESI-MS m/z: 
446 [M+1-i]+ 

256 
(isomer B) 

1H-NMR (CDCI3) a: 2.06-2.07 (2H, m), 2.82-2.87 (1H, 
m), 3.15 (1H, dd, J=16.8, 4.7 Hz), 3.88-4.19 (8H, m), 
4.39-4.46 (1H, m), 4.61 (1H, m), 6.26 (1 H, s), 6.81 (1H, d, 
J-8.5 Hz), 6.97-6.99 (1H, m), 7.05 (1H, a), 7.09 (1H, d, 
J=8.6 Hz). 

ESI-MS rn/z: 
446 [M1/14 N-N\  

257 
(isomer A) 

257 
(Isomer B) 

1H-NMR (CDCI3) 6: 2.06-2.07 (2H, m), 2.84-2.94 (1H, 
m), 3.15-3.24 (1H, m), 3.91-4.19 (6H, rn), 4.25-4.27 (2H, 
m), 4A1-4.46 (1H, m), 4.64 (1H, s), 6.27 (1H, s), 6_95 
(2H, d, J=8.2 Hz), 7.34 (1H, s), 7.39 (1H, d, ..1=8.9 Hz). 

H-NMR (CDCI3) 6: 2.05-2.07 (2H, m), 2.90-2.95 (1H, 
rn), 3.20 (1H, dd, J=16.1, 5.2 Hz), 3.91-4.18 (6H, m), 4.26 
(2H, rn), 4.40-4,46 (1H, rn), 4.65 (1H. m), 6.26 (1H, s). 
6.94-6.98 (2H, m), 7.33 (1H, s), 7.39 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 6: 1.86-1.94 (2H, m), 2.11-2.20 (2H, 
rn), 2.97 (1H, m), 3.26 (1H, dd, J=16.8, 5.5 Hz), 4.18-4.30 
(7H, m), 4.70 (11-1, rn), 6.65 (1H, s), 6.98 (1H, d, J=8.4 
Hz), 7.36-7.46 (3H, in), 7.60 (1H, a). 

ESI-MS miz: 
480 [M+1-1]+ 

ESI-MS mlz: 
480 [M+1-1]+ 

ESI-MS miz: 
448 [M+H]+ 

1H-NMR (CDCI3) 6:3.01-3.18 (1H, m), 3.18-3.29 (1H, 
m), 4.09-4.46 (6H, m), 4.71 (1H, rn), 4.97 (2H, m), 6.06 
(1H, s), 6.98 (1H, d, J=8.8 Hz), 7.33-7.61 (3H, rn), 7.62 
(1H, s) 

 

ESI-MS mhz: 
434 (11A+Frj+ 

   

ON 

N 

F 3C— 	 • • 

0 
0 

0 

Wry HN,  

N 

Example 

253 
(isomer 0) 

Structural formula 	 NMR 	 I 	MS 

ESI-MS rn/z: 
423 [M+1-1]+ 

F3C0C

N HN,  • 
/L 

0 

1H-NMR (CDCI3) 6 : 2.09-2.26 (2H, m), 2.88-2.94 (1H, 
m), 3.17 (1H, dd, J=16.7, 5.2 Hz), 4.03 (1H, d. J=11.0 
Hz), 4.13-4.19 (1H, m), 4.24-4.32 (3H, m), 4.41-4.48 (1H, 
m), 4.64 (2H, m), 6.30 (11-I, a), 6.92-6.96 (2H, m), 7.39 
(1H, s), 7.43 (1H, dd, J=13.5, 2.0 Hz). 

254 
	

F30— 	-  

1H-NMR (CDCI3) 6: 2.05-2.07 (2H, in), 2.90 (1H, m), 
3.18 (1H, m), 3.92-4.18 (6H, 1-0,4.244.31 (2H, rn), 4.41-
4.44 (1H, m), 4.63 (1 H, rn), 6.27 (1H, s), 6.89-6.95 (2H, 
m), 7.38-7.44 (2H, rn). 

CN 

HN ESI-MS miz: 
437 [N1+I1]+ 

255 
(isomer A) 

1H-NMR (CDCI3) 8 . 2.06-2.07 (2H, m), 2.90 (1H, dd, 
J=4.13, 16.9 Hz), 3.18 (1H, dd, J=16.8, 5.3 Hz), 3.92-4.17 
(6H, m), 4.24-4.31 (2H, m), 4.40-4.46 (1H, m), 4.63 (1H, 
m), 6.27 (1H, s), 6.90 (1H, d, J=7.9 Hz). 6.93 (114, d, 
J=8.4 Hz), 7.39 (1H, s), 7.43 (1H, d, J=8.5 Hz). 

ESI-MS mfz: 
437 [M+H]+ 

256 
(isomer A) 

11-i-NMR (CDCI3) 6: 2.05-2.07 (2H, m), 2.85 (1H, cl, 
J=17.1 Hz), 3.14 (1H, dd, J=17.3, 5.0 Hz), 3.894.01 (4H, 
m), 4.09-4.19 (4H, m), 4.41-4.46 (1H, m), 4.61 (1H, rn), 
6.26 (1H, a). 6.82 (1H, d, J=8.7 Hz), 6_99-7.10 (3H, m). 

ESI-MS m/z: 
446 [M+1-i]+ 

256 
(isomer B) 

1H-NMR (CDCI3) a: 2.06-2.07 (2H, m), 2.82-2.87 (1H, 
m), 3.15 (1H, dd, J=16.8, 4.7 Hz), 3.88-4.19 (8H, m), 
4.39-4.46 (1H, m), 4.61 (1H, m), 6.26 (1 H, s), 6.81 (1H, d, 
J-8.5 Hz), 6.97-6.99 (1H, m), 7.05 (1H, a), 7.09 (1H, d, 
J=8.6 Hz). 

ESI-MS rn/z: 
446 [M1/14 N-N\  

257 
(isomer A) 

257 
(Isomer B) 

1H-NMR (CDCI3) 6: 2.06-2.07 (2H, m), 2.84-2.94 (1H, 
m), 3.15-3.24 (1H, m), 3.91-4.19 (6H, rn), 4.25-4.27 (2H, 
m), 4A1-4.46 (1H, m), 4.64 (1H, s), 6.27 (1H, s), 6_95 
(2H, d, J=8.2 Hz), 7.34 (1H, s), 7.39 (1H, d, ..1=8.9 Hz). 

H-NMR (CDCI3) 6: 2.05-2.07 (2H, m), 2.90-2.95 (1H, 
rn), 3.20 (1H, dd, J=16.1, 5.2 Hz), 3.91-4.18 (6H, m), 4.26 
(2H, rn), 4.40-4,46 (1H, rn), 4.65 (1H. m), 6.26 (1H, s). 
6.94-6.98 (2H, m), 7.33 (1H, s), 7.39 (1H, d, J=8.2 Hz). 

1H-NMR (CDCI3) 6: 1.86-1.94 (2H, m), 2.11-2.20 (2H, 
rn), 2.97 (1H, m), 3.26 (1H, dd, J=16.8, 5.5 Hz), 4.18-4.30 
(7H, m), 4.70 (11-1, rn), 6.65 (1H, s), 6.98 (1H, d, J=8.4 
Hz), 7.36-7.46 (3H, in), 7.60 (1H, a). 

ESI-MS miz: 
480 [M+1-1]+ 

ESI-MS mlz: 
480 [M+1-1]+ 

ESI-MS miz: 
448 [M+H]+ 

1H-NMR (CDCI3) 6:3.01-3.18 (1H, m), 3.18-3.29 (1H, 
m), 4.09-4.46 (6H, m), 4.71 (1H, rn), 4.97 (2H, m), 6.06 
(1H, s), 6.98 (1H, d, J=8.8 Hz), 7.33-7.61 (3H, rn), 7.62 
(1H, s) 

 

ESI-MS mhz: 
434 (11A+Frj+ 
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[0915] 

[Table 38] 



Structural formula 

HN" .  

0 

F8C 

r•-•\ N-N 

260 

261 

NMR 	 MS 

1H-NMR (CDC13) 8 : 2.92-2.96 (111, m), 3.19-3.26 (1H, 
m), 4.07-4.35 (6H, m), 4/1 (1H, m), 4.99 (2H, s), 6.96 
(1H, m), 7.10 (1H, m), 7.31-7.43 (2H,m), 797-714 (2H, 
m), 8.21 (1H, m), 8.98 (1H, m). 

1H-NMR (CDC13) 6: 2.35-2.41 (2H, m), 2.80-2.88 (3H, 
m), 2.96 (2H, t, J=5.6 Hz), 3.15 (1H, dd, J=17.0, 5.2 Hz), 
3.72 (2H, s), 4.14 (2H, 1,  J=5.4 Hz), 4.19 (2H, d, J=2.9 
Hz), 4.58-4.67 (1H, m), 6.53 (1H, s), 6.81 	d, J=8.6 
Hz), 6.99-7.13 (3H, m). 

Example 

ESI-MS rniz: 
445 (Mi-H14- 

ESI-MS miz: 
429 [M+H]+ 

262 

1H-NMR (CDC13) 8: 2.32-2.45 (2Hr  m), 2.81-2.97 (51-1, 
m), 3.13 (1H, dd, J=17.4, 5.8 Hz), 3.73 (2H, s), 4.11-4.18 
(4H, m), 4.65-4.73 (1H, m), 6.54 (1H, s), 6.81 (1H, 
J=8.1, 1.1 Hz), 6.95-7.10 (3H, m). 

ESI-MS mix: 
429 [M-1-1-1]+ 

263 Hp..• 

0 

TH-NMR (CDCI3) 8 0_04-0.10 (2H, m), 0.43-0.49 (2H, 
m), 0.65-0.75 	m), 1.45 (2H, q, J=8.0 Hz), 2.64 (2H, t, 
J=7.7 Hz), 2.81-2.96 (3H, m), 3.15 (1H. dd, J=16.8, 5.1 
Hz), 3.68 (2H, s), 4.13 (2H, t, J=5.5 Hz), 4.17-4.20 (2H, 
m), 4.59-4.65 (1H, m), 6.50 (1H, s), 6.78-6.84 (1H, m), 
6.97-7.14 (3H, m). 

E51-MS rolz: 
401 [M+H]+ 

HN 

1 H-NMR (CCFCW : 0.08 (2H, q, J=5.7 Hz), 0.46 (2H, q, 
J=6.8 Hz), 0.66-0.73 (111, m), 1.42-1.49 (2H, m), 2.64 
(2H, t, J=7.6 Hz), 2.90-2.94 (3H, m), 3.15.3.25 (1H, m), 
3.68 (2H, s), 4.13 (2H, t, J=8.6 Hz), 4.22-4 28 (2H, m), 
4.61-4.67 (1H, m), 6.51 (1H, s), 6.93-7.02 (2H, m), 7.33-
7.41 (2H, m). 

E5I-MS miz; 
435 [M+1-1]+ 

265 

266 

267 

268 

L 

1H-NMR (Coci,) 6: 1.47-1.71 (2H, m), 1.88-1.98 (2H, 
m), 2.18-2.23 (2H, m), 2.77 (2H, t, J=5.3 Hz), 2.90-2.96 
(1H, m), 3.00-3.03 (2H, m), 3.18-3.23 (111, m), 3.52 (2H, t, 
J=5.3 Hz), 3.76 (2H, s), 3.89-3.96 (1H, m), 4.14 (2H, t, 
J=5.6 Hz), 4.21-4.29 (2H, m), 4.66 (1H, m), 6.51 (111, s), 
6.94-7.00 (2H, m), 7.33 (1H, s), 7.38 (1H, d, J=9.7 Hz). 

1H-NMR (CDC's) 6:1.47-1.76 (2H, m), 1.90-1.95 (2H, 
m), 2.19-2.21 (2H, m), 2.77 (2H, I, J=5.4 Hz), 2.86-2.91 
(1H, m), 3.01 (2H, t, J=5,6 Hz), 3.16-3.21 (1H, m), 3.52 
(2H, t, J=5.3 Hz), 3.76 (2H, s), 3.82 {2H, q, J=8.3 Hz), 
3.93 (1H, m), 4.12-4.21 (4H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.51 (1H, s), 6.87 (1H, d, J=8.4 Hz), 7.02-7.13 (3H, 
m).  

1H-NMR (CDC13) : 2.03 (1H, m), 2.87-3.05 (2H, m), 
3.11-3.24 (4H, rn), 4.03-3.08 (2H,m), 4.21-4_30 (3H, m), 
4.66 (1H, m), 6.90-9.85 (1H, m), 7.06-7.09 (1H, m), 7.21 
(1H, s), 7.31 (1H. m), 7.44-7.77 (2H, m), 8.18 (1H, m), 
9.00 (1H,m). 

1H-NMR (CDCI3) 6: 2.92 (3H, m), 3.17 (1H, dd, J=16.8, 
5.0 Hz), 3.67 (4H, m), 4.12 (2H, m), 4.23-4.32 (2H, m), 
4.64 (1H, m), 6.49 (1H, s), 6.92-6.97 (2H, m), 7.03 (2H, t, 
J=8.1 Hz), 7.31 (2H, t, J=6.3 Hz), 7.38 (1H, s), 7.42 (1H, 
d, J=8.6 Hz). 

ESI-MS raiz: 
465 [M+Fi]-i- 

ESI-MS morz: 
509 [M+H]-F 

ESI-MS miz: 
526 [M+H]+ 

ESI-MS mlz: 
432 [M+H]+ 

-'- -N HN- 

0 

HN 

RN- 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDC13) 	2.92-2.96 (11-1, m), 3.19-3.26 (1H, 
m), 4.07-4.35 (6H, m), 4.71 (1H, m), 4.99 (2H, s), 6.96 
(1H, m), 7.10 (1H, m), 7.31-7.43 (2H,m), 7.67-714 (2H, 
m), 8.21 (1H, m), 8.98 (1H, m). 

1H-NMR (CDC13) : 2.35-2.41 (2H, m), 2.80-2.88 (3H, 
m), 2.96 (2H, t, J=5.6 Hz), 3.15 (1H, dd, J=17.0,5.2 Hz), 
3.72 (2H, s), 4.14 (2H, t, J=5.4 Hz), 4.19 (2H, d, J=2.9 
Hz), 4.59-4.67 (1H, m), 6.53 (1 H, s), 6.81 (1H, d, J=8.6 
Hz), 6.99-7.13 (3H, m). 

1H-NMR (CDC13) 6: 2.32-2.45 (2H, m), 2.61-2.97 (511, 
m), 3.13 (1H, dd, J=17.4, 5.8 Hz), 3.73(2H, s), 4.11-4.18 
(4H, m), 4.65-4.73 (1H, m), 6.54 (1H, s), 6.81 (11-1, dd, 
J=8.1, 1.1 Hz), 6.95-7.10 (3H, m). 

260 

ESI-MS mlz: 
429 [M+F1]+ 

TH-NMR (CDC13) 8: 0.04-0.10 (2H, m), 0.43-0.49 (2H, 
m), 0.65-0.75 (1H, m), 1.45 (2H, q, J=8.0 Hz), 2.84 (2H, 1, 
J=7.7 Hz), 2.81-2.96 (3H, m), 3.15 (1H, dd, J=16.8, 5.1 
Hz), 3.68 (2H, s), 4.13 (2H, t, J=5.5 Hz), 4.17-4.20 (2H, 
m), 4.59-4.65 (1H, m), 6.50 (1H, s), 6.78-6.84 (1H, m), 
6.97-7.14 (3H, m). 

263 ESI-M5 miz: 
401 [M+HI+ 

1 H-NMR (CDC13) 6: 0.08 (2H, q, J=5.7 Hz), 0.46 (2H, q, 
J=6.6 Hz), 0.66-0.73 (111, m), 1.42-1.49 (2H, m), 2.64 
(2H, t, J=7.6 Hz), 2.90-2.94 (3H, m), 3.15-3.25 (111, m), 
3.68 (2H, a), 4.13 (2H, t, J=8.6 Hz), 4.22-4.26 (2H, m), 
4.61-4.67 (1H, m), 6.51 (111, s), 6.93-7.02 (2H, m}, 7.33-
7.41 (211, m). 

1H-NMR poci,) d : 1.47-1.71 (2H, m), 1.88-1.98 (2H, 
m), 2.18-2.23 (2H, m), 2.77 (2H, t, J=5.3 Hz), 2.90-2.96 
(1H, m), 3.00-3.03 (2H, m), 3.18-3.23 (1H, m), 3.52 (211, t, 
J=5.3 Hz), 3.76 (2H, s), 3.89-3.96 (1H, m), 4.14 (2H, t, 
J=5.6 Hz), 4.214.29 (2H, m), 4.66 (1H, m), 6.51 (111, s), 
6.94-7.00 (2H, m), 7.33 (1H, a), 7.38 (1H, d, J=9.7 Hz). 

1H-NMR (CDC13) 6:1.47-1.76 (2H, m), 1.90-1.95 (2H, 
m), 2.19-2.21 (2H, m), 2.77 (2H, 1, J=5.4 Hz), 2.86-2.91 
(1H, m), 3.01 (2H, t, J=5.6 Hz), 3.16-3.21 (1H, m), 3.52 
(2H, t, J=5.3 Hz), 3.76 (2H, s), 3.82 (2H, q, J=.13,3 Hz), 
3.93 (1H, m), 4.12-4.21 (4H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.51 (1H, s), 6.87 (1H, d, J=8.4 Hz), 7.02-7.13 (31-1, 
m).  

1H-NMR (CDC13) 6: 2.03(1H, m), 2.87-3.05 (211, m), 
3.11-3.24 (4H, m), 4_03-3.08 (2H,m), 4.21-4_30 (3H, m), 
4.68 (1H, m), 6.90-9.85 (1H, m), 7.06-7.09 (1H, m), 7.21 
(1H, s), 7.31 (1H, m), 7.44-7.77 (2H, m), 8.18 (1H, m), 
9.00 (1H,m). 

264 

265 

ESI-MS miz: 
435 EM+Hli- 

ES1-MS miz: 
465 IM +Hp- 

ESI-MS rniz: 
509 [M1-1-1]+ 

ESI-MS raiz: 
526 [M+H]+ 

1H-NMR (CDCI3) 6: 2.92 (3H, m), 3.17 (1H, dd, J=16.8, 
5.0 Hz), 3.67 (4H, rn). 4.12 (2H, m). 4.23-4.32 (2H, m), 
4.64 (1H, m), 6.49 (1H, a), 6.92-6.97 (2H, m), 7.03 (2H, t, 
J=8.1 Hz), 7.31 (2H, t, J=6.3 Hz), 7.38 (1H, s), 7.42 (1H, 
d, J=8.6 Hz). 

268 HN,  

N 	 0 

ES[-MS miz: 
432 [M+11]4- 

HN 

ESI-MS miz: 
445 [M+H]-1- 

ESI-MS 
429 [M+H]-E 261 

262 

0 

266 

267 

F80 

1=1. 
0"-\.-NN.„1\HNr" 

-'- -N HN- 

0 

HN 

RN- 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDC13) 	2.92-2.96 (11-1, m), 3.19-3.26 (1H, 
m), 4.07-4.35 (6H, m), 4.71 (1H, m), 4.99 (2H, s), 6.96 
(1H, m), 7.10 (1H, m), 7.31-7.43 (2H,m), 7.67-714 (2H, 
m), 8.21 (1H, m), 8.98 (1H, m). 

1H-NMR (CDC13) : 2.35-2.41 (2H, m), 2.80-2.88 (3H, 
m), 2.96 (2H, t, J=5.6 Hz), 3.15 (1H, dd, J=17.0,5.2 Hz), 
3.72 (2H, s), 4.14 (2H, t, J=5.4 Hz), 4.19 (2H, d, J=2.9 
Hz), 4.59-4.67 (1H, m), 6.53 (1 H, s), 6.81 (1H, d, J=8.6 
Hz), 6.99-7.13 (3H, m). 

1H-NMR (CDC13) 6: 2.32-2.45 (2H, m), 2.61-2.97 (511, 
m), 3.13 (1H, dd, J=17.4, 5.8 Hz), 3.73(2H, s), 4.11-4.18 
(4H, m), 4.65-4.73 (1H, m), 6.54 (1H, s), 6.81 (11-1, dd, 
J=8.1, 1.1 Hz), 6.95-7.10 (3H, m). 

260 

ESI-MS mlz: 
429 [M+F1]+ 

TH-NMR (CDC13) 8: 0.04-0.10 (2H, m), 0.43-0.49 (2H, 
m), 0.65-0.75 (1H, m), 1.45 (2H, q, J=8.0 Hz), 2.84 (2H, 1, 
J=7.7 Hz), 2.81-2.96 (3H, m), 3.15 (1H, dd, J=16.8, 5.1 
Hz), 3.68 (2H, s), 4.13 (2H, t, J=5.5 Hz), 4.17-4.20 (2H, 
m), 4.59-4.65 (1H, m), 6.50 (1H, s), 6.78-6.84 (1H, m), 
6.97-7.14 (3H, m). 

263 ESI-M5 miz: 
401 [M+HI+ 

1 H-NMR (CDC13) 6: 0.08 (2H, q, J=5.7 Hz), 0.46 (2H, q, 
J=6.6 Hz), 0.66-0.73 (111, m), 1.42-1.49 (2H, m), 2.64 
(2H, t, J=7.6 Hz), 2.90-2.94 (3H, m), 3.15-3.25 (111, m), 
3.68 (2H, a), 4.13 (2H, t, J=8.6 Hz), 4.22-4.26 (2H, m), 
4.61-4.67 (1H, m), 6.51 (111, s), 6.93-7.02 (2H, m}, 7.33-
7.41 (211, m). 

1H-NMR poci,) d : 1.47-1.71 (2H, m), 1.88-1.98 (2H, 
m), 2.18-2.23 (2H, m), 2.77 (2H, t, J=5.3 Hz), 2.90-2.96 
(1H, m), 3.00-3.03 (2H, m), 3.18-3.23 (1H, m), 3.52 (211, t, 
J=5.3 Hz), 3.76 (2H, s), 3.89-3.96 (1H, m), 4.14 (2H, t, 
J=5.6 Hz), 4.214.29 (2H, m), 4.66 (1H, m), 6.51 (111, s), 
6.94-7.00 (2H, m), 7.33 (1H, a), 7.38 (1H, d, J=9.7 Hz). 

1H-NMR (CDC13) 6:1.47-1.76 (2H, m), 1.90-1.95 (2H, 
m), 2.19-2.21 (2H, m), 2.77 (2H, 1, J=5.4 Hz), 2.86-2.91 
(1H, m), 3.01 (2H, t, J=5.6 Hz), 3.16-3.21 (1H, m), 3.52 
(2H, t, J=5.3 Hz), 3.76 (2H, s), 3.82 (2H, q, J=.13,3 Hz), 
3.93 (1H, m), 4.12-4.21 (4H, m), 4.57 (2H, s), 4.63 (1H, 
m), 6.51 (1H, s), 6.87 (1H, d, J=8.4 Hz), 7.02-7.13 (31-1, 
m).  

1H-NMR (CDC13) 6: 2.03(1H, m), 2.87-3.05 (211, m), 
3.11-3.24 (4H, m), 4_03-3.08 (2H,m), 4.21-4_30 (3H, m), 
4.68 (1H, m), 6.90-9.85 (1H, m), 7.06-7.09 (1H, m), 7.21 
(1H, s), 7.31 (1H, m), 7.44-7.77 (2H, m), 8.18 (1H, m), 
9.00 (1H,m). 

264 

265 

ESI-MS miz: 
435 EM+Hli- 

ES1-MS miz: 
465 IM +Hp- 

ESI-MS rniz: 
509 [M1-1-1]+ 

ESI-MS raiz: 
526 [M+H]+ 

1H-NMR (CDCI3) 6: 2.92 (3H, m), 3.17 (1H, dd, J=16.8, 
5.0 Hz), 3.67 (4H, rn). 4.12 (2H, m). 4.23-4.32 (2H, m), 
4.64 (1H, m), 6.49 (1H, a), 6.92-6.97 (2H, m), 7.03 (2H, t, 
J=8.1 Hz), 7.31 (2H, t, J=6.3 Hz), 7.38 (1H, s), 7.42 (1H, 
d, J=8.6 Hz). 

268 HN,  

N 	 0 

ES[-MS miz: 
432 [M+11]4- 

HN 

ESI-MS miz: 
445 [M+H]-1- 

ESI-MS 
429 [M+H]-E 261 

262 

0 

266 

267 

F80 

1=1. 
0"-\.-NN.„1\HNr" 

 

245 

 

[0916] 

[Table 39] 



N-N\  

Structural formula 
	

NMR MS Example 

1H-NMR (CDCI3} 8: 2.61 (4H, m), 2.89-2.99 (3H, m), 
3.18 (1H, dd, J=16.8, 4.9 Hz), 3.75 (2H, s), 4.14 (2H, t, 
.1=5.5 Hz), 4.24-4.32 (2H, m), 4.65 (1H, m), 6.53 (1H, s), 
6.92-7.00 (4H, m), 7.16 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 
J=8.4 Hz). 

1H-NMR (CDCI3) 8: 0.93 (6H, d, J=6.6 Hz), 1.82 (1H, 
m), 2.29 (2H, d, J=7.4 Hz), 2.86-2.96 (3H, m), 3.17 (1H, 
dd, J.16.5, 5.2, Hz), 3.63 (2H, s), 4.12 (2H, t..1=5 6 Hz), 
4.23-4.32 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 
(2H, m), 7.38-7.43 (2H, m). 

269 

270 

ESI-MS 
446 [M+1-1]+ 

ESI-MS rehz 
380 [M+1-11# 

OMs 
N 	 HN,  • • 

aft-N  

1H-NMR (CDCI3) :1.45-1.62 (4H, m), 1.74 (2H, m), 
1.93 (2H, m), 2.75 (1H, t, J=7.5 Hz), 2.89-2.98 (3H, m), 
3.17 (1H, dd, J=16.7, 4.9 Hz), 3.73 (2H, m), 4.13 (2H, t, 
J=5.6 Hz), 4.25-4.33 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 
6.92-6.95 (2H, m), 7.38 (1H, s), 7.42 (1H, dd, J=8.4, 1.9 
Hz). 

1H-NMR (C003) 8: 1.20 (9H, s), 2.75 (2H, t, .1=5.8 Hz), 2.91 
(1H, dd, J=17.6, 5.7 Hz), 3.03 (2H, t, J=5.3 Hz), 3.20 (1H, dd, 
J=16.5, 5,6 Hz), 3.55 (2H, t, J=5.8 Hz), 3.77 (2H, a), 4.13 (2H, 
t. J=5.5 Hz), 4.20-4.27 (2H, m), 4.65 (1H, m), 6.50 (1H, s), 
6.56 (1H, I, J=56.8 Hz), 6.93 (1H, d, J=8.4 Hz), 7.01 (1H, d, 
J=7.6 Hz), 7.22 (1H, s), 7.29 (1H, s). 

1H-NItAR (CDCI3) 8: 2.85 (1H, dd, J=16.8, 4.3 Hz), 3.05 
(2H, 1., J=4.8 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.80 (4H, 
d. J=3.1 Hz), 3.92 (3H, s), 4.13-4.22 (4H, m), 4.61 (1H, 
m), 6.50 (1H, s). 6.65 (1H, d, J=•8.2 Hz), 6.80 (1H, d, 
.1=8.6 Hz), 6.98 (1H, d, J=7.2 Hz), 7.02-7.04 (2H, m), 
7.08 (1H, dd, 	2.5 Hz), 7.56 (1H, t, J=7.8 Hz). 

271 

2/2 

273 

ESI-MS 
392 [M+1-1]-1- 

ESI-MS miz: 
449 (M+H)+ 

ESI-MS m/z: 
454 [M+H]+ 

274 

1H-NMR (CDC13) 5: 2.85 (1H, dd, J=16.8, 4.2 Hz), 3.00 
(2H, t, J=5.5 Hz), 3.07 (2H, m), 3.15 (1H, dd, J=16.8, 5.2 
Hz), 3.84 (2H, s), 4.15 (2H, t, J=5.5 Hz), 4.19 (2H, dd, 
J=4.4,1.8 Hz), 4.51 (2H, t, J=5.5 Hz), 4.61 (1H, m), 6.5/ 
(1H, m), 6.76 (1H, d, J=8.4 Hz), 6.81 (1H, d, J=8.7 Hz), 
6.88 (111, m), 7.01-7.04 (2H, m), 7.08 (1H, dd, J=6.7, 2.6 
Hz), 7.58 (1H, m), 8.14 (1H, ddd, J=5.0, 2.0, 0.7 Hz). 

ESI-MS nItz 
454 (M+H]+ HN, 

0--„N 	0 

275 

1H-NMR (CDCI3) 8 :2.79-2.84(1K, m), 3.10-3.23 (5H, 
m), 3.86 (2H, s), 4.15 (2H, d, J=2.7 Hz), 4.19-4.23 (2H, 
m), 4,55-4.61 (1H, m), 6.83-7.04 (4H, m), 7.10-7.15 (111, 
m), 7.27-7.35 (5H, m). 

ESI-MS mlz.: 
457 [M+H]+ 

F3C 

276 

1H-NMR (CDCI3) 	2.84-2.89 (1H, m), 3.19 (1H, dd, 
J=17.3, 5.2 Hz), 3.80-3.85 (4H, m), 4.08-4.13 (2H, m), 
4.20 (2H, m), 4.62-4.64 (1H, m), 4.69 (1H, s), 4.83 (1H, 
s), 6.52-6.60 (1H, m), 6.86-6.92 (2H, m), 6.99-7.07 (2H, 
m), 7.14 (1H, t, J=7.0 Hz), 7.21-7.35 (5H, m). 

ESI-MS m/z: 
417 [M-PH]A- r

e—.N—N\  HN, .• 

0 

277 

1H-NMR (CDCI3) 8: 2.86 (1H, dd, J=16.9, 4.0 Hz), 3.19 
(1H, dd. J=17.0. 5.8 Hz), 3.65 (2H, t. J=5.6 Hz), 4.16-4.20 
(4H, m), 4.40 (2H, s), 4.60-4.65 (1 H, m), 6.59 (1H, a), 
6.87-6.92 (2H, m), 7.02-7.07 (2H, m), 7.14 (1H, t, J=8.9 
Hz), 7.73 (1H, t, J=7.9 Hz), 7.90 (1H, d, J=8.2 Hz), 8.01 
(1H, d, J=7.9 Hz), 8.08 (1H, s). 

ESI-MS rti/z: 
507 [M41-1)-1- ree-NeN\  HN,- 

_N 	0 

.-". N HN" 
---- 	0  

HN, •• 

HN, 

F50 H 	— 
0 

Structural formula 	 NMR Example 

269 

1H-NMR (CDCI3) 8: 2.61 (4H, m), 2.89-2.99 (3H, m), 
118 (1H, dd, J=16.8, 4.9 Hz), 3.75 (2H, s), 4.14 (2H, t, 
J=5.5 Hz), 4.24-4.32 (2H, m), 4.65 (1H, m), 6.53 (1H, a), 	ESI-MS  mlz 
6.92-7.00 (4H, m), 7.16 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 	

446 [M+H]+ 
 

J=8.4 Hz). 

MS 

270 

1H-NMR (CDCI3) : 0.93 (6H, d, J=6.6 Hz), 1.82 (1H, 
m), 2.29 (2H, d, J=7.4 Hz), 2.86-2.96 (3H, m), 117 (1H, 
dd, J.16_5, 5.2, Hz), 3.63 (2H, s), 4.12 (2H, t, .1=5.6 Hz), 
4.23-4.32 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 
(2H, m), 7.38-7.43 (2H, m). 

ESI-MS miz: 
380 [M+1-1]+ 

1H-NMR (CDCI3) :1A5-1.62 (4H, m), 1.74 (2H, m), 
1.93 (2H, m), 2.75 (1H, t, J=7.5 Hz), 2.89-2.98 (3H, m), 

HN" -  
3.17 (1H, dd, J=16.7, 4.9 Hz), 3.73 (2H, m), 4.13 (2H, t, 
J=5.6 Hz), 4.25-4.33 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 

0 	 6.92-6.95 (2H, m), 7.38 {1H, s), 7.42 (1H, dd, J=8.4, 1.9 
Hz). 

CN 

271 ESI-MS 
392 [M+H]+ 

272 

273 

1H-NMR (CDCI3) 8: 1.20 (91-I, s), 2.75 (2H, t, 	Hz), 2.91 
dd, J=17.6, 5.7 Hz), 3.03 (2H, t, J=5.3 Hz), 3.20 	dd, 

J=16.5, 5_6 Hz), 3.55 (2H, t, 3=5.8 Hz), 3.77 (2H, s), 4.13 (2H, 
t, J=5.5 Hz), 4.20-4.27 (2H. m), 4.65 (1H, m), 6.50 (1H, a), 
6.56 (1H, I, J=58.6 Hz), 6.93 (1H, d, J=8.4 Hz), 7.01 (1H, d, 
J=7.6 Hz), 7.22 (1H, s), 7.29 (1H, s). 

1 H-NMR (CDCI3) 8: 2.85 (1H, dd, J.16.8, 4.3 Hz), 3.05 
(2H, t, J=4.8 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.80 (4H, 
d, J=3.1 Hz), 3.92 (3H, s), 4.13-4.22 (4H, m), 4.61 (1H, 
m), 6.50 (1H, s). 6.65 (1H, d, J=6.2 Hz), 6.80 (1H, d, 
J=8.6 Hz), 6.98 (1H, d, J=7.2 Hz), 7.02-7.04 (2H, m), 
7.08 (1H, dd, J=8.7, 2.5 Hz), 7.56 (1H, 1, J-7.8 Hz). 

ESI-MS miz: 
449 (M-I,H)4 

ESI-MS mir 
454 [M+1-1],  

274 

275 

1H-NMR (CDC)3) 8 : 2.65 (1H, dd, J=16.8, 4.2 Hz), 3.00 
(2H, t, J=5.5 Hz), 3.07 (2H, m), 3.15 (1H, dd, .1=16.8, 5.2 
Hz), 3.84 (2H, s), 4.15 (2H, t, J=5.5 Hz), 4.19 (2H, dd, 
J=4.4,1.8 Hz), 4.51 (2H, t, J=5.5 Hz), 4.61 (1H, m), 6.5/ 
(1H, m), 6.76 (1H, d, J=8.4 Hz), 6.81 (111. d, J=8.7 Hz), 
6.86 (11-I, m), 7.01-7.04 (2H, m), 7.08 (1H, dd, J=8.7, 2.6 
Hz), 7.58 (1H, m), 8.14 (1H, ddd, J=5.0, 2.0, 0.7 Hz). 

1H-NMR (CDCI3] 8 :2.79-2.64(1K, m), 3.10-3.23 (5H, 
m), 3.86 (2H, s), 4.15 (2H, d, J=2.7 Hz), 4.19-4.23 (2H, 
m), 4.55-4.61 (1H, m), 6.83-7.04 (4H, m), 7.10.7.15 (1H, 
m), 7.27-7.35 (5H, m). 

HNC , . 

Qom. 	D 

FaC 

ESI-MS mlz 
454 [M+H)+ 

ESI-MS mlz.: 
457 [Msi-g-i- 

276 

1H-NMR (CDCI3) 8: 2.84-2.89 (1H, m), 3.19 (1H, dd, 
J=17.3, 5.2 Hz), 3.80-3.85 (4H, m), 4.08-4.13 (2H, m), 
4.20 (2H, m), 4.62-4.64 (1H, m), 4.69 (1H, s), 4.83 (1H, 
s), 6 52-6.60 (1H, m), 6.86-6.92 (2H, m), 6.99-7.07 (2H, 
m), 7.14 (1Ft, I, J=7.0 Hz), 7.21-7.35 (5H, m). 

r,,N-N\  
0 

N  0 

0 

ESI-MS mfr. 
417 [M*1-1]+ 

277 

1H-NMR (CDCI3) 8: 2.86 (1H, dd, J=16.9, 4.0 Hz), 3.19 
(1H, dd, J=17.0, 5.8 Hz), 3.65 (2H, t, J=5.6 Hz), 4.16-4.20 
(4H, m), 4.40 (2H, a), 4.60-4.65 (1 H, m), 6.59 (1 H, a), 
B.87-6.92 (2H, m), 7.02-7.07 (2H, m), 7.14 (1H, t, J=8.9 
Hz), 7.73 (1H, t, J=7.9 Hz), 7.90 (1H, d, J=8.2 Hz), 8.01 
(1H, d, J=7.9 Hz), 8.08 (1H, s). 

ESI-MS mit 
507 [M+H]+ 

.-". N HN" 
---- 	0  

HN, •• 

HN, 

F50 H 	— 
0 

Structural formula 	 NMR Example 

269 

1H-NMR (CDCI3) 8: 2.61 (4H, m), 2.89-2.99 (3H, m), 
118 (1H, dd, J=16.8, 4.9 Hz), 3.75 (2H, s), 4.14 (2H, t, 
J=5.5 Hz), 4.24-4.32 (2H, m), 4.65 (1H, m), 6.53 (1H, a), 	ESI-MS  mlz 
6.92-7.00 (4H, m), 7.16 (2H, m), 7.39 (1H, s), 7.42 (1H, d, 	

446 [M+H]+ 
 

J=8.4 Hz). 

MS 

270 

1H-NMR (CDCI3) : 0.93 (6H, d, J=6.6 Hz), 1.82 (1H, 
m), 2.29 (2H, d, J=7.4 Hz), 2.86-2.96 (3H, m), 117 (1H, 
dd, J.16_5, 5.2, Hz), 3.63 (2H, s), 4.12 (2H, t, .1=5.6 Hz), 
4.23-4.32 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 
(2H, m), 7.38-7.43 (2H, m). 

ESI-MS miz: 
380 [M+1-1]+ 

1H-NMR (CDCI3) :1A5-1.62 (4H, m), 1.74 (2H, m), 
1.93 (2H, m), 2.75 (1H, t, J=7.5 Hz), 2.89-2.98 (3H, m), 

HN" -  
3.17 (1H, dd, J=16.7, 4.9 Hz), 3.73 (2H, m), 4.13 (2H, t, 
J=5.6 Hz), 4.25-4.33 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 

0 	 6.92-6.95 (2H, m), 7.38 {1H, s), 7.42 (1H, dd, J=8.4, 1.9 
Hz). 

CN 

271 ESI-MS 
392 [M+H]+ 

272 

273 

1H-NMR (CDCI3) 8: 1.20 (91-I, s), 2.75 (2H, t, 	Hz), 2.91 
dd, J=17.6, 5.7 Hz), 3.03 (2H, t, J=5.3 Hz), 3.20 	dd, 

J=16.5, 5_6 Hz), 3.55 (2H, t, 3=5.8 Hz), 3.77 (2H, s), 4.13 (2H, 
t, J=5.5 Hz), 4.20-4.27 (2H. m), 4.65 (1H, m), 6.50 (1H, a), 
6.56 (1H, I, J=58.6 Hz), 6.93 (1H, d, J=8.4 Hz), 7.01 (1H, d, 
J=7.6 Hz), 7.22 (1H, s), 7.29 (1H, s). 

1 H-NMR (CDCI3) 8: 2.85 (1H, dd, J.16.8, 4.3 Hz), 3.05 
(2H, t, J=4.8 Hz), 3.15 (1H, dd, J=16.8, 5.3 Hz), 3.80 (4H, 
d, J=3.1 Hz), 3.92 (3H, s), 4.13-4.22 (4H, m), 4.61 (1H, 
m), 6.50 (1H, s). 6.65 (1H, d, J=6.2 Hz), 6.80 (1H, d, 
J=8.6 Hz), 6.98 (1H, d, J=7.2 Hz), 7.02-7.04 (2H, m), 
7.08 (1H, dd, J=8.7, 2.5 Hz), 7.56 (1H, 1, J-7.8 Hz). 

ESI-MS miz: 
449 (M-I,H)4 

ESI-MS mir 
454 [M+1-1],  

274 

275 

1H-NMR (CDC)3) 8 : 2.65 (1H, dd, J=16.8, 4.2 Hz), 3.00 
(2H, t, J=5.5 Hz), 3.07 (2H, m), 3.15 (1H, dd, .1=16.8, 5.2 
Hz), 3.84 (2H, s), 4.15 (2H, t, J=5.5 Hz), 4.19 (2H, dd, 
J=4.4,1.8 Hz), 4.51 (2H, t, J=5.5 Hz), 4.61 (1H, m), 6.5/ 
(1H, m), 6.76 (1H, d, J=8.4 Hz), 6.81 (111. d, J=8.7 Hz), 
6.86 (11-I, m), 7.01-7.04 (2H, m), 7.08 (1H, dd, J=8.7, 2.6 
Hz), 7.58 (1H, m), 8.14 (1H, ddd, J=5.0, 2.0, 0.7 Hz). 

1H-NMR (CDCI3] 8 :2.79-2.64(1K, m), 3.10-3.23 (5H, 
m), 3.86 (2H, s), 4.15 (2H, d, J=2.7 Hz), 4.19-4.23 (2H, 
m), 4.55-4.61 (1H, m), 6.83-7.04 (4H, m), 7.10.7.15 (1H, 
m), 7.27-7.35 (5H, m). 

HNC , . 

Qom. 	D 

FaC 

ESI-MS mlz 
454 [M+H)+ 

ESI-MS mlz.: 
457 [Msi-g-i- 

276 

1H-NMR (CDCI3) 8: 2.84-2.89 (1H, m), 3.19 (1H, dd, 
J=17.3, 5.2 Hz), 3.80-3.85 (4H, m), 4.08-4.13 (2H, m), 
4.20 (2H, m), 4.62-4.64 (1H, m), 4.69 (1H, s), 4.83 (1H, 
s), 6 52-6.60 (1H, m), 6.86-6.92 (2H, m), 6.99-7.07 (2H, 
m), 7.14 (1Ft, I, J=7.0 Hz), 7.21-7.35 (5H, m). 

r,,N-N\  
0 

N  0 

0 

ESI-MS mfr. 
417 [M*1-1]+ 

277 

1H-NMR (CDCI3) 8: 2.86 (1H, dd, J=16.9, 4.0 Hz), 3.19 
(1H, dd, J=17.0, 5.8 Hz), 3.65 (2H, t, J=5.6 Hz), 4.16-4.20 
(4H, m), 4.40 (2H, a), 4.60-4.65 (1 H, m), 6.59 (1 H, a), 
B.87-6.92 (2H, m), 7.02-7.07 (2H, m), 7.14 (1H, t, J=8.9 
Hz), 7.73 (1H, t, J=7.9 Hz), 7.90 (1H, d, J=8.2 Hz), 8.01 
(1H, d, J=7.9 Hz), 8.08 (1H, s). 

ESI-MS mit 
507 [M+H]+ 

 

246 

 

[0917] 

[Table 40] 



N 	0  

rm-N\  HN, • 

CI 

OMe 

NMR MS Structural formula Example 

1H-NMR (CDC13) 8: 2.93 (1H, dd, J=16.6, 5.0 Hz), 3.19 
(1H, dd, J=16.8, 5.1 Hz), 3.65 (2H, t, J=6_0 Hz), 4.22 (2H, 
t, J=5.4 Hz), 4.24-4.33 (2H, m), 4.36 (2H, s), 4.64-4.66 
(1H, m), 6.63 (1H, s), 6.92-7.03 (6H, m), 7.39-7.44 (2H, 
m). 

1H-NMR (CDCI3) 5: 2.95-3.03 (1H, m), 3.24-3.31 (1H, 
m), 3.64 (2H, t, J=6.1 Hz), 4.23 (2H, t, J=5.1 Hz), 4.27-
4.32 (2H, m), 4.36 (2H, s), 4.67-4.72 (1H, m), 6.64 (1H, 
s), 6.93-7.11 (6H, m), 7.29-7.38 (3H, m), 7.81 (1H, td, 
J=8.0, 1.9 Hz), 8.55 (1H, dd, J=4.8, 1.5 Hz), 8.79 (1H, d, 
J=2.0 Hz). 

1H-NMR (CDCI3) 8: 2.86 (1H, dd. J=16.8, 3.9 Hz), 3.16 
(1H, dd, J=16.8, 5.3 Hz), 4.21 (2H, m), 4.25 (4H, m), 4.63 
(1H, m), 4.82 (2H, s), 6.68 (1H, s), 5.70 (1H, d, J=9.0 
Hz), 6.81 (1H, d, J=8.7 Hz), 7.04-7.10 (3H, m), 7.73 (1H, 
dd. J=9.0, 2.3 Hz). 8.47 (1H, d. J=2.1 Hz). 

278 

279 

280 
ESI-MS rniz: 
435 [M+H]+ 

281 

1H-NMR pocio 8: 1.16 (9H, m). 2.85 (1H, dd, J=16.5, 
4.0 Hz), 2.97 (2H, td, J=5.7, 2.1 Hz), 3.15 (1H, dd, 
J=16.7, 5.5 Hz), 3.81 (2H, s), 4.10 (2H, t, J=5.4 Hz), 4.17-
4.22 (2H, m), 4.59-4.63 (1H, m), 6.50 (1H, s), 6.79-6.81 
(1H, m), 6.98-7.09 (3H, rn). 

N 	0 

ESI-MS rritz: 
389 (M411)+ 

282 

1H-NMR (CDCI3) 8: 0.91 (2H, rn). 1.05 (2H, rn), 2.89 
(1H, dd, J=16.7, 5.0 Hz), 2.98 (2H, t, J=5.5 Hz), 3.15 (1H, 
dd, J=16.6, 5.2 Hz), 3.71 (2H, s), 4.05 (2H, t, J=5.5 Hz), 
4.20-4.31 (2H, m), 4.62 (1H, rn), 6.47 (1H, s), 6.89-6.92 
(2H, m), 7.04 (2H, t, J=8.6 Hz), 7.30 (2H, m), 7.37 (1H, 
s), 7.40 (1H, d, J=8.7 Hz). 

ESI-MS rn& 
458 [Ml-H]* 

283 

284 

285 

286 

K•e."-N,-N 

F3C I 

N r'N-N 
N 

1H-NMR (CDCI3) 8: 0.84 (1H, m), 0.94 (1H, m), 1.06 

HN 

0 

HN 

CI 

(1H, m), 1.15 (2H, m), 1.26 	H, m), 2.87 (1H, m), 3.15 
(1H, dt, J=16.7, 5.6 Hz), 3.37 (1H, t, J=5.2 Hz), 4.04 (2H, 
rn), 4.13 (1H, s), 4.19 (2H, m), 4.62 (1H, m), 6.81 (1H, 
m), 6.97-7.10 (4H, m). 

1H-NMR (CDCI3) 8 : 0.77 (2H, m), 0.84 (2H, rn), 2.34 
(2H, m), 2.85 (1H, dd, J=16.9, 3.9 Hz), 3.12-3.17 (3H, rrt), 
3.88 (2H, a), 4.03 (2H, t, J=5.4 Hz), 4.19 (2H, m), 4.61 
(1H, m), 6.50 (1H, s), 6.80 (1H, d, J=8.7 Hz), 6.99-7.09 
(3H, m). 

ESI-MS 
441 [M+H]+ 

ESI-MS mit 

0 

455 [M+H]+

HN" 

1H-NMR (CDCI3) 8: 1.50 (6H, s), 2.82-2.68 (3H, rn), 
3.15 (1H, dd, J=11.4, 5.5 Hz), 3.86 (2H, s), 4.04 (2H, t, 
J=5.5 Hz), 4.19 (2H, m), 4.62 (1H, rn), 6.50 (1H, s), 6.80 
(1H, d, J=8.7 Hz), 7.00-7.09 (3H, m), 7.17 (1H, m), 7.65-
7.67 (2H, m), 8.57 (1H, dt, J=4.6.1.3 Hz). 

ESI-MS rniz: 
452 [M+H]+ 

0 

1H-NMR (CDCI3) 	: 0.88-1.09 (51-1. m), 2.87-2.97 (1H, 
m), 3.04 (1H, t, J=5.5 Hz), 3.17 (111, m), 3.76-3.61 (2H, 
m), 3.94 (3H, s), 4.06 (1H, t, J=5.4 Hz), 4.11 (1H, m), 4.21-
4.34 (2H, m), 4.63 (1H, m), 6.67-6.73 (2H, in), 6.93 (2H, t, 
J=9.1 Hz), 7.04-7.11 (1H, m), 7.37-7.44 (2H, rn), 6.07-
8.14 (1H, rn). 

ESI-MS 
471 [MsF1]+ 

rte
,. 

\•0 

CI 

HN,, • 

F3C 

Example Structural formula 
	

NMR MS 

278 

1H-NMR (CDCI3) 8: 2.93 (1H. dd. J=16.6, 5.0 Hz), 3.19 
(1H, dd, J=16.8, 5.1 Hz), 3.65 (2H, t, J=61 Hz), 4.22 (2H, 
t, J=5.4 Hz), 4.24-4.33 (2H, m), 4.36 (2H, s), 4.64-4.68 

(1H, m), 6.63 (1H, s), 6.92-7.03 (6H, m), 7.39-7.44 (2H, 
m). 

N 	0 

279 

1H-NMR (CDCI3) S: 215-3.03 (1H, m), 3.24-3.31 (1H, 
m), 3.64 (2H, t, J=6.1 Hz), 4.23 (2H, 1, J=5.1 Hz), 4.27-

4.32 (2H, m), 4.36 (2H, s), 4.67-4.72 (1H, m), 6.64 (1H, 

s). 6.93-7.11 (6H, m), 7.29-7.38 (3H, m). 7.81 (1H. td. 

J=8.0, 1.9 Hz), 8.55 (1H, dd, J=4.8, 1.5 Hz), 8.79 (1H, d, 
J=2.0 Hz). 

N~J 10 

280 

1H-NMR (CDC13) 8: 2.86 (1H, dd. J=16.8, 3.9 Hz), 3.16 
(1H, &I, J=16.8, 5.3 Hz), 4.21 (2H, HI), 4.25 (4H, m), 4.63 

(1H, m), 4.82 (2H, s), 6.68 (1H, s), 6.70 (1H, d, J.9.0 

Hz), 8.81 (1H, d, J=8.7 Hz), 7.04-7.10 (3H, m). 7.73 (1 H, 
dd, J=9.0, 2.3 Hz), 8.47 (1H. d, J=2.1 Hz). 

ESI-MS 
435 [M-i-Hp• (-_N H".. 

N N 0 

281 

1H-NMR pow 8: 1.16 (9H, m), 2.85 (1H, dd, J=16.5, 
4.0 Hz), 2.97 (2H, td, J=5.7, 2.1 Hz), 3.15 (1H, dd, 

J=16.7, 5.5 Hz), 3.81 (2H, s), 4.10 (2H, t, J=5.4 Hz), 4.17-

4.22 (2H, rn). 4.594.63 (1H, m), 6.50 (1H, s), 6.79-6.81 

(1H, m), 6.98-7.09 (3H. m). 

ESI-MS rnfz: 
389 [M41-I]+ 

282 

1H-NMR (CDCI3} 8: 0.91 (2H, m). 1.05 (2H, m), 2.89 
(1H, dd, J=16.7, 5.0 Hz), 2.98 (2H, t, J=5.5 Hz), 3.15 (1H, 
rid, J=16.6, 5.2 Hz), 3.71 (2H, s), 4.05 (2H, t, J=5.5 Hz), 	ESI-MS rritz 
4.20-4.31 (2H, m), 4.62 (1H, m), 6.47 (1H, s), 6.89-6.92 	458 (11.41+11]+ 

(2H, m), 7.04 (2H, t, J=8.6 Hz), 7.30 (2H, m), 7.37 (1H. 

s), 7.40 (1H, d, J=8.7 Hz). 

283 

1H-NMR (CDCI3) 8: 0.84 (1H, m), 0.94 (1H, m). 1.06 
(1H, m), 1.15 (2H, m), 1.26 (1H, rn). 2.87 (1 H. m), 3.15 
(1H, dt, J=16.7, 5.6 Hz), 3.37 (1H, t, J=5.2 Hz), 4.04 (2H, 

rn), 4.13(1H, s), 4.19 (2H, m), 4.62 (1 H, m),6.81 (1H, 

m), 6.97-7.10 (4H, m). 

ESI-MS mlz: 
441 [M+H]+ 

(--N1 HN•• • 

F3CxN  
0 

1H-NMR (CDCI3) 3: 0.77 (2H, m), 0.84 (2H, rn), 2.34 

(2H, m), 2.85 (1H, dd, J=16.9, 3.9 Hz), 3.12-3.17 (3H, rrt), 

3.88 (2H, s), 4.03 (2H, t. J=5.4 Hz), 4.19 (2H, m), 4.61 

(1H, m), 6.50 (1H, s), 6.80 (1H, d, J=8.7 Hz), 6.99-7.09 
(3H, m). 

ESI-MS m/m 
455 [M+1-1]+ 

re"-N—N HN, • • 
I 

\O 

1H-NMR (CDCI3) 8 : 1.50 (6H, s), 2.82-218 (3H, m). 
3.15 (1H, dd, J=11.4, 5.5 Hz), 3.86 (2H, s), 4.04 (2H, t, 

J=5.5 Hz), 4.19 (2H, m), 4.62 (1H, rrt), 6.50 (1H, s), 8.80 

(1H, d, J=8.7 Hz), 7.00-7.09 (3H. m), 7.17 (1H, m), 7.65-

7.67 (2H, m), 8.57 (11i, dt, J=4.6,1.3 Hz). 

1H-NMR (CDCI3) : 0.88-1.09 (5H. m). 2.87-2.97 (1H. 
m), 3.04 (1H, t, J=5.5 Hz), 3.17 (1}-1, m), 3.76-3.81 (2H, 

m), 3.94 (3H, s), 4.06 (1H, t, J=5.4 Hz), 4.11 (1 H, m), 4.21-

4.34 (2H, m). 4.63 (1H, m), 6.87-6.73 (2H, m), 6.93 (2H, t, 

J=9.1 Hz), 7.04-7.11 (1H. m), 7.37-7.44 (2H, m), 6.07-

8.14 (11-1, m). 

ESI-MS rniz: 
471 [M+1-1], 

ESI-MS rnlz: 
452 [M+1-1]+ 

OMe 

NH... • 

Nv  0 

rte
,. 

\•0 

CI 

HN,, • 

F3C 

Example Structural formula 
	

NMR MS 

278 

1H-NMR (CDCI3) 8: 2.93 (1H. dd. J=16.6, 5.0 Hz), 3.19 
(1H, dd, J=16.8, 5.1 Hz), 3.65 (2H, t, J=61 Hz), 4.22 (2H, 
t, J=5.4 Hz), 4.24-4.33 (2H, m), 4.36 (2H, s), 4.64-4.68 

(1H, m), 6.63 (1H, s), 6.92-7.03 (6H, m), 7.39-7.44 (2H, 
m). 

N 	0 

279 

1H-NMR (CDCI3) S: 215-3.03 (1H, m), 3.24-3.31 (1H, 
m), 3.64 (2H, t, J=6.1 Hz), 4.23 (2H, 1, J=5.1 Hz), 4.27-

4.32 (2H, m), 4.36 (2H, s), 4.67-4.72 (1H, m), 6.64 (1H, 

s). 6.93-7.11 (6H, m), 7.29-7.38 (3H, m). 7.81 (1H. td. 

J=8.0, 1.9 Hz), 8.55 (1H, dd, J=4.8, 1.5 Hz), 8.79 (1H, d, 
J=2.0 Hz). 

N~J 10 

280 

1H-NMR (CDC13) 8: 2.86 (1H, dd. J=16.8, 3.9 Hz), 3.16 
(1H, &I, J=16.8, 5.3 Hz), 4.21 (2H, HI), 4.25 (4H, m), 4.63 

(1H, m), 4.82 (2H, s), 6.68 (1H, s), 6.70 (1H, d, J.9.0 

Hz), 8.81 (1H, d, J=8.7 Hz), 7.04-7.10 (3H, m). 7.73 (1 H, 
dd, J=9.0, 2.3 Hz), 8.47 (1H. d, J=2.1 Hz). 

ESI-MS 
435 [M-i-Hp• (-_N H".. 

N N 0 

281 

1H-NMR pow 8: 1.16 (9H, m), 2.85 (1H, dd, J=16.5, 
4.0 Hz), 2.97 (2H, td, J=5.7, 2.1 Hz), 3.15 (1H, dd, 

J=16.7, 5.5 Hz), 3.81 (2H, s), 4.10 (2H, t, J=5.4 Hz), 4.17-

4.22 (2H, rn). 4.594.63 (1H, m), 6.50 (1H, s), 6.79-6.81 

(1H, m), 6.98-7.09 (3H. m). 

ESI-MS rnfz: 
389 [M41-I]+ 

282 

1H-NMR (CDCI3} 8: 0.91 (2H, m). 1.05 (2H, m), 2.89 
(1H, dd, J=16.7, 5.0 Hz), 2.98 (2H, t, J=5.5 Hz), 3.15 (1H, 
rid, J=16.6, 5.2 Hz), 3.71 (2H, s), 4.05 (2H, t, J=5.5 Hz), 	ESI-MS rritz 
4.20-4.31 (2H, m), 4.62 (1H, m), 6.47 (1H, s), 6.89-6.92 	458 (11.41+11]+ 

(2H, m), 7.04 (2H, t, J=8.6 Hz), 7.30 (2H, m), 7.37 (1H. 

s), 7.40 (1H, d, J=8.7 Hz). 

283 

1H-NMR (CDCI3) 8: 0.84 (1H, m), 0.94 (1H, m). 1.06 
(1H, m), 1.15 (2H, m), 1.26 (1H, rn). 2.87 (1 H. m), 3.15 
(1H, dt, J=16.7, 5.6 Hz), 3.37 (1H, t, J=5.2 Hz), 4.04 (2H, 

rn), 4.13(1H, s), 4.19 (2H, m), 4.62 (1 H, m),6.81 (1H, 

m), 6.97-7.10 (4H, m). 

ESI-MS mlz: 
441 [M+H]+ 

(--N1 HN•• • 

F3CxN  
0 

1H-NMR (CDCI3) 3: 0.77 (2H, m), 0.84 (2H, rn), 2.34 

(2H, m), 2.85 (1H, dd, J=16.9, 3.9 Hz), 3.12-3.17 (3H, rrt), 

3.88 (2H, s), 4.03 (2H, t. J=5.4 Hz), 4.19 (2H, m), 4.61 

(1H, m), 6.50 (1H, s), 6.80 (1H, d, J=8.7 Hz), 6.99-7.09 
(3H, m). 

ESI-MS m/m 
455 [M+1-1]+ 

re"-N—N HN, • • 
I 

\O 

1H-NMR (CDCI3) 8 : 1.50 (6H, s), 2.82-218 (3H, m). 
3.15 (1H, dd, J=11.4, 5.5 Hz), 3.86 (2H, s), 4.04 (2H, t, 

J=5.5 Hz), 4.19 (2H, m), 4.62 (1H, rrt), 6.50 (1H, s), 8.80 

(1H, d, J=8.7 Hz), 7.00-7.09 (3H. m), 7.17 (1H, m), 7.65-

7.67 (2H, m), 8.57 (11i, dt, J=4.6,1.3 Hz). 

1H-NMR (CDCI3) : 0.88-1.09 (5H. m). 2.87-2.97 (1H. 
m), 3.04 (1H, t, J=5.5 Hz), 3.17 (1}-1, m), 3.76-3.81 (2H, 

m), 3.94 (3H, s), 4.06 (1H, t, J=5.4 Hz), 4.11 (1 H, m), 4.21-

4.34 (2H, m). 4.63 (1H, m), 6.87-6.73 (2H, m), 6.93 (2H, t, 

J=9.1 Hz), 7.04-7.11 (1H. m), 7.37-7.44 (2H, m), 6.07-

8.14 (11-1, m). 

ESI-MS rniz: 
471 [M+1-1], 

ESI-MS rnlz: 
452 [M+1-1]+ 

OMe 

NH... • 

Nv  0 

 

247 

 

[0918] 

[Table 41] 



Example Structural formula 	 NMR MS 

287 

1H-NMR (CDCI3) 8: 1.24-1.28 (1H, m), 2.24-2.28 {1H, 
-N ri.„... 	 m}, 2.87-2.91 (1H, m), 3.16-3.22 (1H, dd, J=16.7. 5.5 	ESI-MS miz: 

Hz), 4.05-4.31 (4H, m), 4.48-4.64 (2H, m), 5.92 (1H, s), 	375 [M+F-1]-1- 10 	ti 	o 	
6.87-7.15 (6H, m), 7,32-7.37 (4H, m). 

Example Structural formula NMR 	 MS 

287 
IF 1H-NMR (CDCI) 8: 1.24-1.28 (1H, m), 2.24-228 OH, 

- 	WI' ' N.,.... 41 . 	 m), 2.87-2.91 (1H, m), 3.16-3.22 OH, r18, ..1=16.7, 5.5 	ESI-MS miz: 

	

o 	 Hz), 4.05-4.31 (4H, m), 4A8-4.64 (2H, m), 892 (1H, s), 	375 [M+H]+ 
* 	HN 	 637-7.15 (6H, m), 732-7.37 (4H, m). 

Example Structural formula NMR 	 MS 

287 
IF 1H-NMR (CDCI) 8: 1.24-1.28 (1H, m), 2.24-228 OH, 

- 	WI' ' N.,.... 41 . 	 m), 2.87-2.91 (1H, m), 3.16-3.22 OH, r18, ..1=16.7, 5.5 	ESI-MS miz: 

	

o 	 Hz), 4.05-4.31 (4H, m), 4A8-4.64 (2H, m), 892 (1H, s), 	375 [M+H]+ 
* 	HN 	 637-7.15 (6H, m), 732-7.37 (4H, m). 
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 [0919] 

 The compound of Example 291 was synthesized from the compound of Example 9 by a 

method similar to Step 1 in Reference Example 3. 

 [0920] 



 

0s04, Na104, 2,6-Lutidine 
1,4-Dioxane, H2O, tBuOH 

 

F3C 

Step 1 

F3C 

NaN3, TfOH 
MeCN 

 

Step 2 
N HN 
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OH 

  

 

NaBH4  
Me0H 

UIEA 
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Step 1 Step 2 

 

CI 
	

OE[ 

NaOEt 
EtOH 

Step 3 -N 	I-IN 

 

0s04, Na104, 2,6-Lutidine 
1,4-Dioxene, H20, tBuOH 

	3.. 

 

   

F3C 

Step 1 
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Step 2 
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CI 
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Step 3 
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0s04, Na104, 2,6-Lutidine 
1,4-Dioxene, H20, tBuOH 

	3.. 

 

   

F3C 

Step 1 

 

F3C 

NC 
NaN3, TfOH 
MeCN 

Step 2 

   

OH 

  

  

NaBH4  
Me0H 

McCI, DIEA 
DCM 

----T-__- 

----'"--'Ng  F3C 

HN Step 1 Step 2 

 

CI 
	

OEt 

F3C 

NaOEt 
EtOH 

Step 3 

F3C 
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 The compound of Example 292 was synthesized from the compound of Example 9 by a 

method similar to Step 1 to Step 3 in Reference Example 3. 

 [0921] 

 The compound of Example 293 was synthesized from the compound of Example 9 by a 

method similar to Step 1 in Reference Example 3. 

 [0922] 

 The compound of Example 294 was synthesized from the compound of Example 293 

under the scheme depicted in the figure below.  

 [0923] 

[Chem 234] 

 

 [0924] 

 The compound of Example 295 was synthesized by a method similar to Example 11. 

 [0925] 

 The compound of Example 296 was synthesized from the compound synthesized in 

Step 1 in Example 294 under the scheme depicted in the figure below. 

 [0926] 

[Chem 235] 

 



CI 
	

CN 

HN 

, N- 
- 

Na CN 
DMS0 

Step 1 HN 

FaC "s—". 	0 

CN 

Zn(CN)2, Pd{FPh3)4  
CMF 

Step F5C —1, 0  

HN •• 

F3C FaC 

HN1.• 

0 
CN 

Zn(CN)2, Pd(PPh3)4 
DMF 

Step 1 

HN.. 

F3C 	 0 

CI 
	

CN 

HN 

0 

NaCN 
CMS° 

Step 1 

FaC 

HN1.• 

0 
CN 

Zn(CN)2, Pd(PPh3)4 
DMF 

Step 1 

HN.. 

F3C 	 0 

CI 
	

CN 

HN 

0 

NaCN 
CMS° 

Step 1 
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 [0927] 

 The compound of Example 297 was synthesized form the compound synthesized in 

Step 2 in Example 296 under the scheme depicted in the figure below. 

 [0928] 

[Chem 236] 

 

 [0929] 

 The compound of Example 298 was synthesized by methods similar to those described 

in Example 1 and Example 3. 

 [0930] 

 The compound of Example 299 was synthesized by a method similar to Example 15. 

 [0931] 

 The compound of Example 300 was synthesized from the compound synthesized in 

Example 14 under the scheme depicted in the figure below. 

 [0932] 

[Chem 237] 

 

 [0933] 

 The compound of Example 301 was synthesized from the compound synthesized in 

Example 14 by a method similar to Example 29. 

 [0934] 

 The compound of Example 302 was synthesized from the compound synthesized in 

Example 14 by a method similar to Step 2 in Reference Example 3. 

 [0935] 

 The compound of Example 303 was synthesized by a method similar to Example 16. 

 [0936] 

 The compound of Example 304 was synthesized by a method similar to Example 16. 

 [0937] 

 The compound of Example 305 was synthesized by methods similar to those described 



Mnrphollne. K2CO3  
DM F 

Step 

Morpholine, K2CO3  
DMF 

Step 1 

o' 
1.,_,N,...,,,,,,,...- 

I --...„--,-..- 

\
o 

Morpholine, K2CO3  
DMF 

Step 1 

o' 
1.,_,N,...,,,,,,,...- 

I --...„--,-..- 

\
o 
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in Example 18 and Reference Example 43. 

 [0938] 

 The compound of Example 306 was synthesized by methods similar to those described 

in Example 18 and Reference Example 65. 

 [0939] 

 The compound of Reference Example 75 (shown in the figure below.) was synthesized 

by a method similar to Example 26. 

 [0940] 

[Chem 238] 

 

 

 [0941] 

 The compound of Example 307 was synthesized from the compound synthesized in 

Reference Example 75 under the scheme depicted in the figure below. 

 [0942] 

[Chem 239] 

 

[0943] 

 The compound of Example 308 was synthesized by a method similar to Example 307. 

[0944] 

 The compound of Example 309 was synthesized by a method similar to Example 307. 

[0945] 

 The compound of Example 310 was synthesized by a method similar to Example 307. 

 [0946] 

 The compound of Example 311 was synthesized by a method similar to Example 307. 

 [0947] 

 The compound of Example 312 was synthesized by methods similar to those described 

in Example 307 and Example 102. 



r:-----.--,, 
-,.. 	' 

N— I 

OL]\  

CH 
NaH 
DMF 
_.. 

Step 1 

?  
OH 

NaH 
DMF 

---Th.„-N 
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?  
OH 
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---Th.„-N 

FAN 	N-.1 a 	 Step 1 

\% 
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 [0948] 

 The compound of Example 313 was synthesized from the compound synthesized in 

Reference Example 75 under the scheme depicted in the figure below. 

 [0949] 

[Chem 240] 

 

 [0950] 

 The compound of Example 314 was synthesized by a method similar to Example 27. 

 [0951] 

 The compound of Example 315 was synthesized by a method similar to Example 26. 

 [0952] 

 The compound of Example 316 was synthesized by a method similar to Example 26. 

 [0953] 

 The compound of Example 317 was synthesized by a method similar to Example 29. 

 [0954] 

 The compound of Example 318 was synthesized by a method similar to Example 30. 

 [0955] 

 The compound of Example 319 was synthesized by methods similar to those described 

in Example 41, Example 168 and Example 157. 

 [0956] 

 The compound of Example 320 was synthesized by methods similar to those described 

in Example 29 and Example 157. 

 [0957] 

 The compound of Example 321 was synthesized by a method similar to Example 41. 

 [0958] 

 The compound of Example 322 was synthesized from the compound synthesized in 

Step 1 in Example 42 under the scheme depicted in the figure below. 

 [0959] 

[Chem 241] 
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 [0960] 

 The compound of Example 323 was synthesized by a method similar to Example 62. 

 [0961] 

 The compound of Example 324 was synthesized by a method similar to Example 43. 

  [0962] 

 The compound of Example 325 was synthesized by methods similar to those described 

in Example 62 and Step 3 in Example 41. 

 [0963] 

 The compound of Example 326 was synthesized by methods similar to those described 

in Example 43 and Example 45. 

 [0964] 

 The compound of Example 327 was synthesized by a method similar to Example 325. 

 [0965] 

 The compound of Example 328 was synthesized by a method similar to Example 49. 

 [0966] 

 The compound of Reference Example 76 (3-(2-chlorophenyl)-3-fluoropyrrolidine 

hydrochloride) was synthesized under the scheme depicted in the figure below. 

 [0967] 

[Chem 242] 
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 [0968] 

 The compound of Example 329 was synthesized from the compound of Reference 

Example 21 and the compound of Reference Example 76 by a method similar to Step 3 in 

Example 56. 

 [0969] 

 The compound of Example 330 was synthesized by a method similar to Example 62. 

 [0970] 

 The compound of Example 331 was synthesized by a method similar to Example 62. 

 [0971] 

 The compound of Example 332 was synthesized by methods similar to those described 

in Reference Example 18, Example 58 and Example 3. 

 [0972] 

 The compound of Example 333 was synthesized by methods similar to those described 

in Example 59 and Example 45. 

 [0973] 

 The compound of Reference Example 77 (shown in the figure below.) was synthesized 

by a method similar to Reference Example 4. 

 [0974] 

[Chem 243] 

 

[0975] 

 The compound of Example 334 was synthesized from the compound of Reference 

Example 21 and the compound of Reference Example 77 by a method similar to Step 3 in 

Example 100. 
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[0976] 

 The compound of Example 335 was synthesized by methods similar to those described 

in Example 43 and Example 45. 

 [0977] 

 The compound of Example 336 was synthesized by a method similar to Example 43. 

 [0978] 

 The compound of Example 337 was synthesized by a method similar to Example 43. 

  [0979] 

Compound of Reference Example 78 ((R)-N-(Chroman-3-yl)-3-phenyl-5,6,7,8-

tetrahydroimidazo[1,2-a]pyrazine-2-carboxamide) was synthesized under the scheme depicted in 

the figure below. 

 [0980] 

[Chem 244] 

 

 [0981] 

 The compound of Example 338 was synthesized from the compound of Reference 

Example 78 by a method similar to Reference Example 69. 

 [0982] 

 The compound of Example 339 was synthesized from the compound of Reference 

Example 78 by a method similar to Step 1 in Reference Example 1. 

 [0983] 

 The compound of Reference Example 79 (6-phenyl-5, 6-dihydro-8H-imidazo[2, 1-
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c][1,4]oxazine-2-carboxylic acid) was synthesized under the scheme depicted in the figure 

below.  

 [0984] 

[Chem 245] 

 

 

 The compound of Example 340 was synthesized from the compound of Reference 

Example 79 by a method similar to Step 3 in Example 100. 

[0985] 

 The compound of Example 341 was synthesized by a method similar to Example 64 and 

Reference Example 24. 

 [0986] 

 The compound of Reference Example 80 (shown in the figure below.) was synthesized 

by a method similar to Step 1 and Step 4 in Reference Example 3. 

 [0987] 

[Chem 246] 
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 [0988] 

 The compound of Example 342 was synthesized by methods similar to those described 

in Example 66 and Reference Example 80. 

 [0989] 

 The compound of Example 343 was synthesized by methods similar to those described 

in Example 66 and Reference Example 52. 

 [0990] 

 The compound of Example 344 was synthesized by methods similar to those described 

in Example 64 and Reference Example 1. 

 [0991] 

 The compound of Example 345 was synthesized by methods similar to those described 

in Example 64 and Reference Example 43. 

 [0992] 

 The compound of Example 346 was synthesized by methods similar to those described 

in Example 64 and Reference Example 43. 

 [0993] 

 The compound of Example 347 was synthesized by a method similar to Example 69. 

 [0994] 

 The compound of Example 348 was synthesized by methods similar to those described 

in Example 69 and Reference Example 1. 

 [0995] 

 The compound of Example 349 was synthesized by a method similar to Example 70. 

 [0996] 

 The compound of Example 350 was synthesized by a method similar to Example 70. 

  [0997] 

 The compound of Example 351 was synthesized by a method similar to Example 70. 

  [0998] 

 The compound of Example 352 was synthesized by a method similar to Example 70. 

  [0999] 

 The compound of Example 353 was synthesized by a method similar to Example 70. 

  [1000] 

 The compound of Example 354 was synthesized by a method similar to Example 70. 
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  [1001] 

 The compound of Example 355 was synthesized by a method similar to Example 70. 

  [1002] 

 The compound of Example 356 was synthesized by a method similar to Example 70. 

 [1003] 

 The compound of Example 357 was synthesized from the compound of Example 71 by 

a method similar to Step 1 in Reference Example 27. 

 [1004] 

 The compound of Example 358 was synthesized by methods similar to those described 

in Example 70 and Reference Example 1. 

 [1005] 

The compounds of Example 359 and Example 360 were obtained by separating the 

compound of Example 70. 

 [1006] 

 The compound of Example 361 was synthesized from the compound of Example 82 by 

a method similar to Step 2 to Step 3 in Example 296. 

 [1007] 

 The compound of Example 362 was synthesized by methods similar to those described 

in Example 70 and Reference Example 1. 

 [1008] 

 The compound of Example 363 was synthesized by a method similar to Example 70. 

 [1009] 

 The compound of Example 364 was synthesized by methods similar to those described 

in Example 70 and Reference Example 24. 

 [1010] 

 The compound of Example 365 was synthesized by a method similar to Example 361. 

 [1011] 

 The compound of Example 366 was synthesized by methods similar to those described 

in Example 70 and Reference Example 24. 

 [1012] 

 The compound of Example 367 was synthesized by methods similar to those described 

in Example 70 and Reference Example 1. 

 [1013] 
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 The compound of Example 368 was synthesized from the compound of Example 82 by 

methods similar to Step 2 in Example 296 and Step 1 in Example 122. 

 [1014] 

 The compound of Example 369 was synthesized from the compound of Example 82 by 

a method similar to Step 2 to Step 3 in Example 296. 

 [1015] 

 The compound of Example 370 was synthesized from the compound of Example 82 by 

a method similar to Step 2 to Step 3 in Example 296. 

 [1016] 

 The compound of Example 371 was synthesized by methods similar to those described 

in Example 70 and Reference Example 1. 

 [1017] 

 The compound of Example 372 was synthesized by methods similar to those described 

in Example 70 and Reference Example 24. 

 [1018] 

 The compound of Example 373 was synthesized by methods similar to those described 

in Example 169 and Reference Example 24. 

 [1019] 

 The compounds of Example 374 were obtained by separating the compound of Example 

373. 

 [1020] 

 The compound of Example 375 was synthesized by a methods similar to those described 

in Example 169 and Reference Example 73. 

 [1021] 

 The compound of Example 376 was synthesized by a methods similar to those described 

in Example 169 and Reference Example 23. 

 [1022] 

 The compound of Example 377 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 27. 

 [1023] 

 The compound of Example 378 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 27. 

 [1024] 

 The compound of Example 379 was synthesized from the compound synthesized in step 
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1 in Example 120 under the scheme depicted in the figure below. 

 [1025] 

[Chem 247] 

 

 [1026] 

 The compound of Example 380 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 27. 

 [1027] 

 The compound of Example 381 was synthesized from the compound synthesized in 

Step 1 in Example 117 by a method similar to Example 157. 

 [1028] 

 The compound of Example 382 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 27. 

 [1029] 

 The compound of Example 383 was synthesized by methods similar to those described 

in Example 177 and Reference Example 28. 

 [1030] 

 The compound of Example 384 was synthesized by methods similar to those described 

in Reference Example 34, Example 85 and Reference Example 24. 

 [1031] 

 The compound of Reference Example 81 (6,6-difluoro5-methyl-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid) was synthesized under the scheme depicted in 

the figure below. 

 [1032] 

[Chem 248] 
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 [1033] 

 The compound of Example 385 was synthesized from the compound of Reference 

Example 81 and the compound of Reference Example 1 by a method similar to Step 3 in 

Example 100. 

 [1034] 

 The compound of Example 386 was synthesized from the compound synthesized in 

Step 3 in Example 100 under the scheme depicted in the figure below. 

 [1035] 

[Chem 249] 
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 [1036] 

 The compound of Reference Example 82 (1-cyclopropylpropane-1,3-diol) was 

synthesized under the scheme depicted in the figure below. 

 [1037] 

[Chem 250] 

 

 [1038] 

 The compound of Example 387 was synthesized from the compound of Reference 

Example 82 by methods similar to those described in Example 159 and Reference Example 1. 

 [1039] 

 The compound of Example 388 was synthesized by methods similar to those described 

in Reference Example 82, Example 159 and Reference Example 24. 

 [1040] 

 The compound of Example 389 was synthesized by a method similar to Example 85. 

 [1041] 

 The compound of Reference Example 83 (5-((tert-butyldiphenylsilyl)oxy)-1-
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phenylpent-1-yn-3-ol) was synthesized under the scheme depicted in the figure below. 

 [1042] 

[Chem 251] 

 

 [1043] 

 The compound of Example 390 was synthesized from the compound of Reference 

Example 83 by methods similar to those described in Example 85 and Reference Example 24. 

 [1044] 

 The compound of Example 391 was synthesized from the compound of Example 171 by 

methods similar to those described in Example 82 and Example 83. 

 [1045] 

 The compound of Example 392 was synthesized from the compound of Example 171 by 

a method similar to Step 2 in Example 117. 

 [1046] 

 The compound of Example 393 was synthesized by methods similar to those described 

in Example 85 and Reference Example 24. 

 [1047] 

 The compound of Example 394 was synthesized by methods similar to those described 

in Reference Example 83, Example 85 and Reference Example 24. 

 [1048] 

 The compound of Example 395 was synthesized by methods similar to those described 

in Reference Example 82, Example 159 and Reference Example 1. 

 [1049] 

 The compound of Example 396 was synthesized from the compound of Example 171 by 

a method similar to Step 1 in Reference Example 3. 

 [1050] 

 The compound of Example 397 was synthesized from the compound of Example 396 by 

methods similar to those described in Step 1 in Reference Example 45 and Step 2 in Reference 

Example 44. 

 [1051] 

 The compound of Reference Example 84 ((R)-6-(3-methoxy-3-ethylbut-1-yn-1-

yl)chroman-3-amine) was synthesized from the compound synthesized in Step 1 in Reference 
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Example 2 under the scheme depicted in the figure below. 

 [1052] 

[Chem 252] 

 

 [1053] 

 The compound of Example 398 was synthesized by methods similar to those described 

in Example 169 and Reference Example 84. 

 [1054] 

 The compound of Example 399 was synthesized by a method similar to Example 391. 

 [1055] 

 The compound of Example 400 was synthesized from the compound of Example 398 by 

a method similar to Step 2 in Example 1. 

 [1056] 

 The compound of Example 401 was synthesized by methods similar to those described 

in Example 169, Reference Example 45 and Example 122. 

 [1057] 

 The compound of Example 402 was synthesized by methods similar to those described 

in Reference Example 83, Example 85 and Reference Example 43. 

 [1058] 

 The compound of Example 403 was synthesized by methods similar to those described 

in Example 177 and Reference Example 65. 

 [1059] 

 The compound of Example 404 was synthesized by methods similar to those described 

in Reference Example 83, Example 85, Reference Example 3 and Reference Example 1. 

 [1060] 

 The compound of Example 405 was synthesized from the compound synthesized in 
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Step 6 in Example 159 and the compound of Reference Example 80 by a method similar to Step 

8 in Example 70. 

 [1061] 

 The compound of Reference Example 85 was synthesized by methods similar to those 

described in Reference Example 83, Example 85 and Reference Example 1. 

[Chem 253] 

 

 [1062] 

The compounds of Example 406 and Example 407 were obtained by separating the 

compound of Reference Example 85. 

 [1063] 

 The compound of Example 408 was synthesized by methods similar to those described 

in Example 85 and Reference Example 24. 

 [1064] 

 The compound of Example 409 was synthesized by a method similar to Example 157. 

 [1065] 

 The compound of Example 410 was synthesized by a method similar to Example 100. 

 [1066] 

 The compound of Example 411 was synthesized by methods similar to those described 

in Example 117 and Reference Example 24. 

 [1067] 

 The compound of Example 412 was synthesized by a method similar to Example 114. 

 [1068] 

The compound of Example 413 was synthesized by methods similar to those described 

in Example 100 and Reference Example 1. 

 [1069] 

The compound of Example 414 was synthesized by methods similar to those described 

in Example 100 and Reference Example 28. 

 [1070] 

The compound of Example 415 was synthesized from the compound synthesized in 

Step 1 in Example 117 by a method similar to Step 1 to Step 2 in Example 122. 

 [1071] 
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The compound of Reference Example 86 (2,3,5,6,6',7'-hexahydrospiro [pyran-4,5'-

pyrazolo[5,1-b][1,3]oxazine]-2'-carboxylic acid) was synthesized under the scheme below. 

 [1072] 

[Chem 254] 

 

 [1073] 

 The compound of Example 416 was synthesized from the compound of Reference 

Example 86 and the compound of Reference Example 1 by a method similar to Step 8 in 

Example 70. 

 [1074] 

 The compound of Example 417 was synthesized from the compound synthesized in 

Step 1 in Example 386 under the scheme depicted in the figure below. 

 [1075] 

[Chem 255] 

 

 [1076] 

 The compound of Example 418 was synthesized from the compound synthesized in 

Step 3 in Example 100 under the scheme depicted in the figure below. 

 [1077] 

[Chem 256] 
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 [1078] 

 The compound of Reference Example 87 (5-(hydroxymethyl)-5-methyl-6,7-dihydro-

5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid) was synthesized under the scheme depicted 

in the figure below. 

 [1079] 

[Chem 257] 

 

 [1080] 

 The compound of Example 419 was synthesized from the compound of Reference 

Example 87 by methods similar to Step 3 to Step 4 in Example 100. 

 [1081] 

 The compound of Example 420 was synthesized from the compound of Reference 

Example 37 and the compound of Reference Example 1 by a method similar to Example 133. 

 [1082] 

 The compound of Example 421 was synthesized from the compound of Reference 

Example 37 and the compound of Reference Example 32 by a method similar to Example 133. 

 [1083] 

 The compound of Example 422 was synthesized by a method similar to Example 114. 

 [1084] 

The compounds of Example 423 and Example 424 were obtained by separating the 

compound of Example 422. 
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 [1085] 

 The compound of Example 425 was synthesized by methods similar to Example 100, 

Reference Example 2 and Step 1 in Reference Example 27. 

 [1086] 

 The compound of Example 426 was synthesized by a method similar to Example 425. 

 [1087] 

 The compound of Example 427 was synthesized by a method similar to Example 425. 

 [1088] 

 The compound of Example 428 was synthesized by a method similar to Example 425. 

 [1089] 

 The compound of Example 429 was synthesized by a method similar to Example 425. 

 [1090] 

 The compound of Example 430 was synthesized by a method similar to Example 425. 

 [1091] 

 The compound of Example 431 was synthesized by a method similar to Example 425. 

 [1092] 

 The compound of Example 432 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 43 by a method similar to Step 5 to Step 6 

in Example 85. 

 [1093] 

 The compound of Example 433 was synthesized from the compound of Reference 

Example 41 and the compound of Reference Example 43 by a method similar to Step 6 in 

Example 85. 

 [1094] 

 The compound of Example 434 was synthesized by methods similar to those described 

in Reference Example 49, Example 85 and Reference Example 24. 

 [1095] 

 The compound of Example 435 was synthesized by methods similar to those described 

in Example 434 and Reference Example 60. 

 [1096] 

 The compound of Example 436 was synthesized from the compound of Reference 

Example 36 by methods similar to those described in Reference Example 84 and Step 5 to Step 6 

in Example 85. 

 [1097] 
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 The compound of Example 437 was synthesized by methods similar to those described 

in Example 384 and Reference Example 48. 

 [1098] 

 The compound of Example 438 was synthesized by methods similar to those described 

in Example 384 and Reference Example 44. 

 [1099] 

 The compound of Example 439 was synthesized by methods similar to those described 

in Example 384, Example 157 and Reference Example 24. 

 [1100] 

 The compound of Example 440 was synthesized by methods similar to those described 

in Example 122 and Reference Example 44. 

 [1101] 

 The compound of Example 441 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 52 by a method similar to Step 5 to Step 6 

in Example 85. 

 [1102] 

 The compound of Example 442 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 1 by a method similar to Step 5 to Step 6 

in Example 85. 

 [1103] 

 The compound of Example 443 was synthesized by a method similar to Example 98. 

 [1104] 

 The compound of Example 444 was synthesized by a method similar to those described 

in Example 85 and Example 69. 

[1105] 

 The compound of Example 445 was synthesized by methods similar to those described 

in Example 183 and Reference Example 2. 

 [1106] 

 The compound of Example 446 was synthesized from the compound synthesized in 

Reference Example 68 by methods similar to those described in Example 249 and Reference 

Example 1. 

 [1107] 

 The compound of Example 447 was synthesized by methods similar to those described 

in Example 183 and Reference Example 65. 
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 [1108] 

 The compound of Example 448 was synthesized from the compound synthesized in 

Step 1 in Example 187 by a method similar to Example 225. 

 [1109] 

 The compound of Reference Example 88 (ethyl 2-(1,1-difluoro2-hydroxyethyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxylate) was synthesized from the compound synthesized 

in Step 4 in Reference Example 81 under the scheme depicted in the figure below. 

 [1110] 

[Chem 258] 

 

 [1111] 

 The compound of Example 449 was synthesized from the compound of Reference 

Example 88 by methods similar to those described in Reference Example 33 and Step 6 in 

Example 85. 

 [1112] 

 The compound of Example 450 was synthesized from the compound synthesized in 

Step 1 in Example 187 by methods similar to those described in Step 2 in Example 117 and Step 

2 to Step 3 in Example 100. 

 [1113] 

 The compound of Example 451 was synthesized from the compound synthesized in 

Step 5 in Reference Example 55 by methods similar to those described in Reference Example 35 

and Step 5 to Step 6 in Example 85. 

 [1114] 

 The compound of Example 452 was synthesized from the compound synthesized in 

Step 1 in Example 187 by methods similar to those described in Example 225 and Reference 

Example 24. 

 [1115] 
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 The compound of Example 453 was synthesized from the compound synthesized in 

Step 1 in Reference Example 187 by methods similar to those described in in Reference Example 

35 and Step 5 to Step 6 in Example 85. 

 [1116] 

 The compound of Example 454 was synthesized from the compound of Reference 

Example 50 by a method similar to Step 3 in Example 100. 

 [1117] 

 The compound of Example 455 was synthesized by methods similar to those described 

in Example 451 and Reference Example 24. 

 [1118] 

 The compound of Example 456 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 60 by a method similar to Step 3 in 

Example 100. 

 [1119] 

 The compound of Example 457 was synthesized by methods similar to those described 

in Example 243 and Reference Example 56. 

 [1120] 

 The compound of Example 458 was synthesized from the compound synthesized in 

Step 1 in Example 187 by methods similar to Step 1 in Example 225, Reference Example 64, 

Reference Example 43 and Step 3 in Example 100. 

 [1121] 

 The compound of Example 459 was synthesized by methods similar to those described 

in Example 187 and Reference Example 48. 

 [1122] 

 The compound of Example 460 was synthesized by methods similar to those described 

in Example 203 and Reference Example 59. 

 [1123] 

 The compound of Example 461 was synthesized by methods similar to those described 

in Example 203 and Reference Example 56. 

 [1124] 

 The compound of Example 462 was synthesized by methods similar to those described 

in Reference Example 38, Reference Example 65 and Step 3 in Example 100. 

 [1125] 

 The compound of Example 463 was synthesized by methods similar to those described 
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in Example 185 and Reference Example 80. 

 [1126] 

 The compound of Example 464 was synthesized by methods similar to those described 

in Reference Example 49, Reference Example 50, Reference Example 24 and Step 3 in Example 

100. 

 [1127] 

 The compound of Example 465 was synthesized by methods similar to those described 

in Reference Example 49, Example 85 and Reference Example 24. 

 [1128] 

 The compound of Example 466 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [1129] 

 The compound of Example 467 was synthesized by methods similar to those described 

in Example 465 and Reference Example 60. 

 [1130] 

 The compound of Example 468 was synthesized from the compound of Reference 

Example 50 and the compound of Reference Example 29 by a method similar to Step 3 in 

Example 100. 

 [1131] 

 The compound of Example 469 was synthesized from the compound of Reference 

Example 50 and the compound of Reference Example 1 by a method similar to Step 3 in 

Example 100. 

 [1132] 

 The compound of Example 470 was synthesized by methods similar to those described 

in Reference Example 49, Example 85 and Reference Example 24. 

 [1133] 

 The compound of Example 471 was synthesized by similar methods described in 

Reference Example 49, Example 85 and Reference Example 48. 

 [1134] 

 The compound of Example 472 was synthesized by similar methods described in 

Reference Example 49, Example 85 and Reference Example 44. 

 [1135] 

 The compound of Example 473 was synthesized by similar methods described in 
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Reference Example 49, Example 85 and Reference Example 59. 

 [1136] 

 The compound of Example 474 was synthesized by similar methods described in 

Reference Example 49, Example 85 and Reference Example 60. 

 [1137] 

 The compound of Example 475 was synthesized by similar methods described in 

Reference Example 49, Example 85 and Reference Example 53. 

 [1138] 

 The compounds of Example 476 and Example 477 were synthesized by similar methods 

described in Example 241 and Reference Example 43. 

 [1139] 

 The compound of Example 478 was synthesized by similar methods described in Step 1 

in Example 224 and Reference Example 48. 

 [1140] 

 The compound of Example 479 was synthesized by similar methods described in Step 1 

in Example 224 and Reference Example 52. 

 [1141] 

 The compound of Example 480 was synthesized by similar methods described in 

Example 251 and Reference Example 1. 

 [1142] 

 The compound of Example 481 was synthesized by similar methods described in 

Example 258 and Reference Example 1. 

 [1143] 

 The compound of Example 482 was synthesized by methods similar to those described 

in Example 254 and Reference Example 44. 

 [1144] 

 The compound of Reference Example 89 (4-((tert-butyldiphenylsilyl)oxy)-2-

(trifluoromethyl)butan-1-ol) was synthesized under the scheme depicted in the figure below. 

 [1145] 

[Chem 259] 
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 [1146] 

 The compound of Example 483 was synthesized from the compound of Reference 

Example 89 by methods similar to those described in Step 2 to Step 6 in Example 85 and 

Reference Example 24. 

 [1147] 

 The compound of Example 484 was synthesized by a method similar to Example 259. 

 [1148] 

 The compound of Example 485 was synthesized by a method similar to Example 259. 

 [1149] 

 The compound of Example 486 was synthesized by methods similar to those described 

in Example 16 and Reference Example 43. 

 [1150] 

 The compound of Example 487 was synthesized from the compound of Reference 

Example 72 by a method similar to Step 1 in Example 266. 

 [1151] 

 The compound of Example 488 was synthesized from the compound of Reference 

Example 72 by a method similar to Step 1 in Example 266. 

 [1152] 

 The compound of Example 489 was synthesized by methods similar to those described 

in Example 487 and Reference Example 24. 

 [1153] 
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 The compound of Example 490 was synthesized from the compound of Reference 

Example 72 by a method similar to Step 1 in Example 266. 

 [1154] 

 The compound of Example 491 was synthesized by methods similar to those described 

in Example 263 and Reference Example 24. 

 [1155] 

 The compound of Example 492 was synthesized by methods similar to those described 

in Example 268 and Reference Example 3. 

 [1156] 

 The compound of Example 493 was synthesized from the compound of Reference 

Example 71 by a method similar to Step 1 in Example 266. 

 [1157] 

 The compound of Example 494 was synthesized from the compound of Reference 

Example 71 by methods similar to those described in Reference Example 69 and Example 157. 

 [1158] 

 The compound of Example 495 was synthesized by methods similar to those described 

in Reference Example 69, Example 157 and Step 2 to Step 3 in Example 261. 

 [1159] 

 The compound of Example 496 was synthesized by methods similar to those described 

in Reference Example 69 and Step 2 to Step 3 in Example 261. 

 [1160] 

 The compound of Example 497 was synthesized by a method similar to Example 268. 

 [1161] 

 The compound of Example 498 was synthesized by a method similar to Example 268. 

 [1162] 

 The compound of Example 499 was synthesized by a method similar to Example 269. 

 [1163] 

 The compound of Example 500 was synthesized by a method similar to Example 283. 

 [1164] 

 The compound of Example 501 was synthesized by a method similar to Example 283. 

 [1165] 

 The compound of Example 502 was synthesized by methods similar to those described 

in Example 283 and Reference Example 24. 

 [1166] 
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 The compound of Example 503 was synthesized by methods similar to those described 

in Example 283 and Reference Example 24. 

 [1167] 

 The compound of Example 504 was synthesized from the compound of Reference 

Example 69 by methods similar to those described in Step 2 to Step 3 in Example 261 and 

Reference Example 48. 

 [1168] 

 The compound of Example 505 was synthesized from the compound of Reference 

Example 69 by methods similar to those described in Step 2 to Step 3 in Example 261 and 

Reference Example 44. 

 [1169] 

 The compound of Example 506 was synthesized by methods similar to those described 

in Example 261 and Reference Example 43. 

 [1170] 

 The compound of Example 507 was synthesized by methods similar to those described 

in Example 261 and Reference Example 44. 

 [1171] 

 The compound of Example 508 was synthesized by a method similar to Example 278. 

 [1172] 

 The compound of Example 509 was synthesized by methods similar to those described 

in Example 275 and Reference Example 1. 

 [1173] 

 The compound of Example 510 was synthesized by a method similar to Example 276. 

 [1174] 

 The compound of Example 511 was synthesized by a method similar to Example 277. 

 [1175] 

 The compound of Example 512 was synthesized by methods described in those similar 

to Example 64 and Reference Example 43. 

 [1176] 

 The compound of Example 513 was synthesized by a method similar to Example 259. 

 [1177] 

 The compound of Example 514 was synthesized by a method similar to Example 259. 

 [1178] 
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 The compound of Example 515 was synthesized by methods similar to those described 

in Example 259 and Reference Example 1. 

 [1179] 

 The compound of Reference Example 90 (3-(6-ethylpyridin-2-yl)-6,7-dihydro-4H-

pyrazolo[5,1-c][1,4]oxazine-2-carboxylic acid) was synthesized from the compound synthesized 

in Step 1 in Example 259 under the scheme depicted in the figure below. 

 [1180] 

[Chem 260] 

 

 [1181] 

 The compound of Example 516 was synthesized from the compound of Reference 

Example 90 by a method similar to Step 3 in Example 100. 

 [1182] 

 The compound of Example 517 was synthesized by a method similar to Example 259. 

 [1183] 

 The compound of Example 518 was synthesized by a method similar to Example 259. 

 [1184] 

 The compound of Example 519 was synthesized from the compound of Example 514 

under the scheme depicted in the figure below. 

 [1185] 

[Chem 261] 
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 [1186] 

 The compound of Example 520 was synthesized from the compound of Example 519 by 

a method similar to Example 114. 

 [1187] 

 The compound of Example 521 was synthesized from the compound of Example 519 

under the scheme depicted in the figure below. 

 [1188] 

[Chem 262] 

 

 [1189] 

 The compound of Example 522 was synthesized from the compound synthesized in 

Step 2 in Example 519 under the scheme depicted in the figure below. 

 [1190] 

[Chem 263] 
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 [1191] 

 The compound of Example 523 was synthesized from the compound of Example 519 

under the scheme depicted in the figure below. 

 [1192] 

[Chem 264] 

 

 [1193] 

 The compound of Reference Example 91 (3-(6-methylpyridin-2-yl)-4,5,6,7-

tetrahydropyrazolo[1, 5-a]pyrimidine-2-carboxylic acid) was synthesized under the scheme 

depicted in the figure below. 

 [1194] 

[Chem 265] 
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 [1195] 

 The compound of Example 524 was synthesized from the compound of Reference 

Example 91 and the compound of Reference Example 43 by a method similar to Step 3 in 

Example 100. 

 [1196] 

 The compound of Example 525 was synthesized by methods similar to those described 

in Reference Example 91, Reference Example 44 and Step 3 in Example 100. 

 [1197] 

 The compound of Example 526 was synthesized under the scheme depicted in the figure 

below. 

 [1198] 

[Chem 266] 
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 [1199] 

 The compound of Example 527 was synthesized from the compound synthesized in 

Step 2 in Example 519 by a method similar to Step 1 in Reference Example 52. 

 [1200] 

 The compound of Example 528 was synthesized by methods similar to those described 

in Steps 1 to 3 in Example 259 and Example 260. 

 [1201] 

 The compounds of Reference Example 92 ((3S)-3-amino-6-(trifluoromethyl)chroman-4-

ol (isomer A and isomer B)) were synthesized under the scheme depicted in the figure below. 

 [1202] 

[Chem 267] 
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 [1203] 

 The compound of Example 529 was synthesized from the compound synthesized in 

Step 1 in Example 259 and the compound synthesized in Reference Example 92 (isomer A) by 

methods similar to those described in Step 2 to Step 4 in Example 259. 

 [1204] 

 The compound of Example 530 was synthesized from the compound synthesized in 

Step 3 in Example 259 under the scheme depicted in the figure below. 

 [1205] 

[Chem 268] 

 

 

 [1206] 

 The compound of Example 531was synthesized from the compound synthesized in Step 

3 in Example 259 under the scheme depicted in the figure below. 

 [1207] 

[Chem 269] 
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 [1208] 

The compound of Example 532 was synthesized by methods similar to those described 

in Reference Example 34, Example 85 and Reference Example 24. 

 [1209] 

The compound of Example 533 was synthesized by methods similar to those described 

in Reference Example 34, Example 85 and Reference Example 43. 

 [1210] 

The compounds of Reference Example 93 (5-(difluoromethyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid (isomer A and isomer B)) were synthesized from 

the compound synthesized in Step 5 in Example 159 under the scheme depicted in the figure 

below. 

 [1211] 

[Chem 270] 

 

 [1212] 

The compounds of Example 534 (isomer A and isomer B) were synthesized from the 
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compound of Reference Example 93 (isomer A) and the compound of Reference Example 92 

(isomer A) by a method similar to Step 6 in Example 85. 

 [1213] 

The compound of Example 535 was synthesized from the compound of Example 534 

(isomer A) under the scheme depicted in the figure below. 

 [1214] 

[Chem 271] 

 

 [1215] 

The compound of Example 536 was synthesized from the compound of Example 534 

(isomer A) by a method similar to Example 114. 

 [1216] 

The compound of Example 537 was synthesized from the compound synthesized in 

Step 7 in Example 70 by a method similar to Step 3 in Example 100. 

 [1217] 

The compound of Reference Example 94 (1-((2,4-

dihydroxybutoxy)methyl)cyclopropane-1-carbonitrile) was synthesized under the scheme 

depicted in the figure below. 

 [1218] 

[Chem 272] 

 

 [1219] 

The compound of Example 538 was synthesized from the compound of Reference 
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Example 94 by a method similar to Example 85. 

 [1220] 

 The compound of Reference Example 95 (ethyl 6-((bezyloxy)methyl)-6,7-dihydro-5H-

pyrazolo[5,1-b][1,3]oxazine-2-carboxylate) was synthesized under the scheme depicted in the 

figure below. 

 [1221] 

[Chem 273] 

 

 [1222] 

 The compound of Example 539 was synthesized from the compound of Reference 

Example 95 by methods similar to those described in Example 100 and Reference Example 43. 

 [1223] 

 The compound of Example 540 was synthesized by methods similar to those described 

in Reference Example 34, Example 169 and Reference Example 24. 

 [1224] 

 The compound of Example 541 was synthesized by methods similar to those described 

in Example 449 and Reference Example 24. 

 [1225] 

 The compound of Example 542 was synthesized from the compound of Reference 

Example 37 by a method similar to Step 3 in Example 100. 

 [1226] 

 The compound of Reference Example 96 (4-((tert-butyldiphenylsilyl)oxy)-2-

methylbutan-1-ol) was synthesized under the scheme depicted in the figure below. 

 [1227] 

[Chem 274] 
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 [1228] 

 The compound of Example 543 was synthesized from the compound of Reference 

Example 96 by methods similar to those described in Example 85 and Reference Example 44. 

 [1229] 

 The compound of Example 544 was synthesized from the compound of Example 534 

under the scheme depicted in the figure below. 

 [1230] 

[Chem 275] 

 

 

 [1231] 

 The compound of Example 545 was synthesized by a method similar to Example 543. 

 [1232] 

 The compound of Example 546 was synthesized from the compound of Example 534 

(isomer A) in a method similar to Step 1 in Reference Example 37. 

 [1233] 

 The compounds of Example 547 (isomer A and isomer B) were synthesized by 

separating the compound of Example 540. 

 [1234] 

 The compound of Reference Example 97 (6-(((2,2,2-trifluoroethyl)amino)methyl)-6,7-

dihydro-5H-pyrazolo[5,1-b][1,3]oxazine-2-carboxylic acid) was synthesized from the compound 

of Reference Example 95 under the scheme depicted in the figure below. 

 [1235] 

[Chem 276] 
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 [1236] 

 The compound of Example 548 was synthesized from the compound of Reference 

Example 95 by a method similar to Step 6 in Example 85. 

 [1237] 

 The compound of Reference Example 98 (6-(trifluoromethyl)-3,4-dihydro-2H-

pyrano[3,2-b]pyridin-3-amine hydrochloride) was synthesized under the scheme depicted in the 

figure below. 

 [1238] 

[Chem 277] 
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 [1239] 

 The compound of Example 549 was synthesized by methods similar to those described 

in Example 90 and Reference Example 98. 

 [1240] 

 The compound of Example 550 was synthesized from the compound synthesized in 

Step 7 in Example 70 and the compound of Reference Example 98 by a method similar to Step 8 

in Example 70. 

 [1241] 

 The compound of Example 551 was synthesized from the compound of Reference 

Example 93 (isomer A) by a method similar to Step 6 in Example 85. 

 [1242] 

 The compounds of Example 552 (isomer A and isomer B) were obtained by separating 

the compound of Example 532. 

 [1243] 

 The compound of Example 553 was synthesized by methods similar to those described 

in Example 538 and Reference Example 43. 

 [1244] 

 The compounds of Example 554 (isomer A and isomer B) were obtained by separating 

the compound of Example 553. 

 [1245] 

 The compound of Reference Example 99 (6-((2,2,2-trifluoroethoxy)methyl)-5,6,7,8-

tetrahydropyrazolo[5,1-b][1,3]oxazepine-2-carboxylic acid) was synthesized under the scheme 

depicted in the figure below. 

 [1246] 

[Chem 278] 
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 [1247] 

 The compound of Example 555 was synthesized from the compound of Reference 

Example 99 by a method similar to Step 3 in Example 100. 

 [1248] 

 The compound of Example 556 was synthesized from the compound of Reference 

Example 99 and from the compound of Reference Example 43 by a method similar to Step 3 in 

Example 100. 

 [1249] 

 The compound of Example 557 was synthesized from the compound of Reference 

Example 99 and from the compound of Reference Example 48 by a method similar to Step 3 in 

Example 100. 

 [1250] 

 The compound of Example 558 was synthesized from the compound of Reference 

Example 33 and the compound of Reference Example 92 (isomer A) by a method similar to Step 

8 in Example 70. 

 [1251] 

 The compound of Example 559 was synthesized from the compound of Reference 
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Example 33 and the compound of Reference Example 92 (isomer B) by a method similar to Step 

8 in Example 70. 

 [1252] 

 The compound of Example 560 was synthesized from the compound of Reference 

Example 50 and the compound of Reference Example 92 (isomer A) by a method similar to Step 

8 in Example 70. 

 [1253] 

 The compound of Example 561 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 92 (isomer A) by a method similar to Step 

7 to Step 8 in Example 70. 

 [1254] 

 The compounds of Example 562 were obtained by separating the compound synthesized 

by methods similar to those described in Step 3 to Step 5 in Reference Example 34, Example 169 

and Reference Example 24. 

 [1255] 

 The compounds of Example 563 (isomer A and isomer B) were obtained by separating 

the compound of Example 538. 

 [1256] 

 The compound of Reference Example 100 (2-((tetrahydro-2H-pyran-4-yl)methyl)-2,3-

dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid) was synthesized under the scheme depicted in 

the figure below. 

 [1257] 

[Chem 279] 
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 [1258] 

 The compound of Example 564 was synthesized from the compound of Reference 

Example 100 and the compound of Reference Example 48 by a method similar to Step 8 in 

Example 70. 

 [1259] 

 The compound of Example 565 was synthesized from the compound of Reference 

Example 100 and the compound of Reference Example 24 by a method similar to Step 8 in 

Example 70. 

 [1260] 

 The compound of Reference Example 101 ((R)-6-iodochroman-3-amine) was 

synthesized from the compound synthesized in Step 1 in Reference Example 1 under the scheme 

depicted in the figure below. 

 [1261] 

[Chem 280] 

 

 [1262] 

 The compound of Example 566 was synthesized from the compound of Reference 

Example 93 (isomer A) and the compound of Reference Example 101 by a method similar to 

Step 8 in Example 70. 

 [1263] 

 The compound of Example 567 was synthesized by methods similar to those described 

in Reference Example 34, Example 85 and Reference Example 48. 

 [1264] 

 The compound of Example 568 was synthesized from the compound of Example 534 

(isomer B) by a method similar to Example 535. 

 [1265] 

 The compound of Example 569 was synthesized from the compound synthesized in 

Step 3 in Example 187 and the compound of Reference Example 92 (isomer A) by methods 

similar to those described in Step 8 in Example 70 and Example 535. 

 [1266] 

 The compound of Example 570 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 92 (isomer A) by methods similar to those 
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described instep 7 to Step 8 in Example 70 and Example 535. 

 [1267] 

 The compound of Example 571 was synthesized from the compound of Reference 

Example 33 by a method similar to Step 8 in Example 70. 

 [1268] 

 The compounds of Example 572 (isomer A and isomer B) were obtained by separating 

the compound of Example 555. 

 [1269] 

 The compound of Example 573 was synthesized by a method similar to Example 70. 

 [1270] 

 The compound of Example 574 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 4 by a method similar to Step 5 to Step 6 

in Example 85. 

 [1271] 

 The compounds of Example 575 (isomer A and isomer B) were obtained by separating 

the compound of Example 559. 

 [1272] 

 The compounds of Example 576 (isomer A and isomer B) were obtained by separating 

the compound of Example 560. 

 [1273] 

 The compounds of Example 577 (isomer A and isomer B) were obtained by separating 

the compound of Example 565. 

 [1274] 

 The compound of Reference Example 102 (2-((cyclopropylmethoxy)methyl)-2,3-

dihydroimidazo[2,1-b]oxazole-6-carboxylic acid) was synthesized under the scheme depicted in 

the figure below. 

 [1275] 

[Chem 281] 
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 [1276] 

 The compound of Example 578 was synthesized from the compound of Reference 

Example 102 and the compound of Reference Example 1 by a method similar to Step 8 in 

Example 70. 

 [1277] 

 The compounds of Example 579 (isomer A and isomer B) were synthesized from the 

compound of Reference Example 93 (isomer A) and Reference Example 92 (isomer A) by 

methods similar to those described in Step 8 in Example 70 and Example 114. 

 [1278] 

 The compound of Reference Example 103 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 1 in Example 259 by a method similar to Reference 

Example 91. 

 [1279] 

[Chem 282] 

 

 [1280] 

 The compound of Example 580 was synthesized from the compound of Reference 

Example 103 and the compound of Reference Example 92 (isomer A) by a method similar to 

Step 3 in Example 100. 

 [1281] 

 The compound of Example 581 was synthesized from the compound of Reference 
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Example 90 and the compound of Reference Example 92 (isomer A) by a method similar to Step 

3 in Example 100. 

 [1282] 

 The compound of Example 582 was synthesized from the compound synthesized in 

Step 8 in Example 252 under the scheme depicted in the figure below. 

 [1283] 

[Chem 283] 

 

 [1284] 

 The compound of Example 583 was synthesized by methods similar to those described 

in Step 3 to Step 5 in Reference Example 34, Example 85 and Reference Example 43. 

 [1285] 

 The compound of Example 584 was synthesized by methods similar to those described 

in Step 3 to Step 5 in Reference Example 34, Example 85 and Reference Example 1. 

 [1286] 

 The compound of Example 585 was synthesized by methods similar to those described 

in Step 3 to Step 5 in Reference Example 34, Example 85 and Reference Example 24. 

 [1287] 

 The compound of Example 586 was synthesized by methods similar to those described 

in Step 3 to Step 5 in Reference Example 34, Example 85 and Reference Example 48. 
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 [1288] 

 The compound of Example 587 was synthesized using the compound of Reference 

Example 92 (isomer A) by a method similar to one described in Example 199. 

 [1289] 

 The compound of Example 588 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 92 (isomer A) by a method similar to Step 

8 in Example 70. 

 [1290] 

 The compound of Example 589 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 92 (isomer B) by a method similar to Step 

8 in Example 70. 

 [1291] 

 The compounds of Example 590 (isomer A and isomer B) were obtained by separating 

the compound of Example 564. 

 [1292] 

 The compound of Reference Example 104 (shown in the figure below.) was 

synthesized from the compound synthesized in Step 7 in Example 245 by methods similar to 

those described in Example 114 and Step 7 in Example 70. 
 [1293] 

[Chem 284] 

 

 [1294] 

 The compound of Example 591 was synthesized from the compound of Reference 

Example 104 and the compound of Reference Example 92 (isomer A) by a method similar to 

Step 8 in Example 70. 

 [1295] 

 The compound of Example 592 was synthesized from the compound of Reference 

Example 104 and the compound of Reference Example 92 (isomer B) by a method similar to 

Step 8 in Example 70. 

 [1296] 

 The compound of Example 593 was synthesized from the compound of Reference 

Example 92 (isomer A) by a method similar to Example 268. 

 [1297] 
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 The compound of Example 594 was synthesized from the compound of Reference 

Example 92 (isomer A) by methods similar to those described in Example 268 and Example 261. 

 [1298] 

 The compound of Example 595 was synthesized from the compound synthesized in 

Step 6 in Example 201 and the compound of Reference Example 92 (isomer A) by a method 

similar to Step 8 in Example 70. 

 [1299] 

 The compound of Example 596 was synthesized from the compound synthesized in 

Step 6 in Example 201 and the compound of Reference Example 92 (isomer B) by a method 

similar to Step 8 in Example 70. 

 [1300] 

 The compounds of Example 597 (isomer A and isomer B) were obtained by separating 

the compound of Example 569. 

 [1301] 

 The compounds of Example 598 (isomer A and isomer B) were obtained by separating 

the compound of Example 570. 

 [1302] 

 The compound of Example 599 was synthesized using the compound of Reference 

Example 92 (isomer B) by a method similar to Example 90. 

 [1303] 

 The compounds of Example 600 (isomer A and isomer B) were obtained by separating 

the compound of Example 588. 

 [1304] 

 The compounds of Example 601 (isomer A and isomer B) were obtained by separating 

the compound of Example 557. 

 [1305] 

 The compounds of Example 602 (isomer A and isomer B) were obtained by separating 

the compound synthesized from the compound of Reference Example 99 and Reference 

Example 44 by a method similar to Step 3 in Example 100. 

 [1306] 

 The compounds of Example 603 (isomer A and isomer B) were obtained by separating 

the compound of Example 591 

 [1307] 

 The compound of Reference Example 105 was synthesized from the compound 
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synthesized in Step 2 in Example 245 under the scheme depicted in the figure below. 

 [1308] 

[Chem 285] 

 

 [1309] 

 The compound of Reference Example 106 (shown in the figure below) was synthesized 

from the compound of Reference Example 105 by a method similar to one described in Step 5 to 

Step 8 in Example 245. 

 [1310] 

[Chem 286] 

 

 [1311] 

 The compounds of Example 604 (isomer A and isomer B) were obtained by separating 

the compound synthesized using the compound of Reference Example 106 and Reference 

Example 24 by a method similar to Step 8 in Example 70. 

 [1312] 

 The compound of Example 605 was synthesized from the compound of Reference 

Example 100 and Reference Example 44 by a method similar to Step 8 in Example 70.  

 [1313] 

 The compound of Reference Example 107 (shown in the figure below) was synthesized 

by methods similar to those described in Step 3 to Step 5 in Reference Example 34 and Step 1 to 

Step 5 in Example 85. 

 [1314] 

[Chem 287] 

 

 [1315] 

 The compound of Example 606 was synthesized from the compound of Reference 

Example 107 and the compound of Reference Example 44 by a method similar to Step 8 in 
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Example 70. 

 [1316] 

 The compound of Example 607 was synthesized using the compound of Reference 

Example 106 and the compound of Reference Example 92 (isomer A) by a method similar to one 

described in Step 8 in Example 70. 

 [1317] 

 The compounds of Example 608 (isomer A and isomer B) were obtained by separating 

the compound of Example 607. 

 [1318] 

 The compound of Example 609 was synthesized using the compound of Reference 

Example 106 and the compound of Reference Example 92 (isomer B) by a method similar to 

Step 8 in Example 70. 

 [1319] 

 The compounds of Example 610 (isomer A and isomer B) were obtained by separating 

the compound of Example 609. 

 [1320] 

 The compound of Reference Example 108 (shown in the figure below) was synthesized 

by a method similar to the compound of Reference Example 107. 

 [1321] 

[Chem 288] 

 

 [1322] 

 The compound of Example 611 was synthesized from the compound of Reference 

Example 108 and the compound of Reference Example 1 by a method similar to one described in 

Step 8 in Example 70. 

 [1323] 

 The compound of Example 612 was synthesized from the compound of Reference 

Example 108 and the compound of Reference Example 43 by a method similar to one described 

in Step 8 in Example 70. 

 [1324] 

 The compound of Example 613 was synthesized from the compound of Reference 

Example 108 and the compound of Reference Example 92 (isomer A) under the scheme depicted 
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in the figure below. 

 [1325] 

[Chem 289] 

 

 [1326] 

 The compound of Example 614 was synthesized from the compound of Reference 

Example 108 and Reference Example 92 (isomer B) by a method similar to Example 613. 

 [1327] 

 The compounds of Example 615 (isomer A and isomer B) were obtained by separating 

the compound of Example 606. 

 [1328] 

 The compounds of Example 616 (isomer A and isomer B) were obtained by separating 

the compound of Example 592. 

 [1329] 

 The compound of Reference Example 109 ((3S)-3-amino-4-fluorochroman-6-

carbonitrile) was synthesized under the scheme depicted in the figure below. 

 [1330] 

[Chem 290] 
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 [1331] 

 The compounds of Example 617 (isomer A, isomer B, isomer C and isomer D) were 

obtained by separating the compound synthesized from the compound of Reference Example 33 

and the compound of Reference Example 109 by a method similar to Step 8 in Example 70. 

 [1332] 

 The compound of Reference Example 110 (6-bromo-2-((cyclopropylmethoxy)methyl)-

2-methyl-2,3-dihydropyrazolo[5,1-b]oxazole) was synthesized under the scheme depicted in the 

figure below. 

 [1333] 

[Chem 291] 

 

 [1334] 

 The compound of Reference Example 111 (shown in the figure below.) was synthesized 

from the compound of Reference Example 110 by a method similar to one described in Step 8 to 

Step 10 in Reference Example 79. 
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 [1335] 

[Chem 292] 

 

 [1336] 

 The compound of Example 618 was synthesized from the compound of Reference 

Example 111 and the compound of Reference Example 24 by a method similar to one described 

in Step 8 in Example 70. 

 [1337] 

 The compound of Example 619 was synthesized from the compound of Reference 

Example 111 and the compound of Reference Example 48 by a method similar to one described 

in Step 8 in Example 70. 

 [1338] 

 The compound of Reference Example 112 (shown in the figure below.) was synthesized 

by methods similar to those described in Step 3 to Step 5 in Reference Example 34 and Step 1 to 

Step 5 in Example 85. 

 [1339] 

[Chem 293] 

 

[1340] 

 The compound of Example 620 was synthesized from the compound of Reference 

Example 112 (isomers A) and the compound of Reference Example 43 by a method similar to 

one described in Step 8 in Example 70.  

[1341] 

 The compound of Example 621 was synthesized from the compound of Example 588 by 

a method similar to one described in Example 535. 

[1342] 

 The compounds of Example 622 (isomer A and isomer B) were obtained by separating 

the compound of Example 605. 

[1343] 

 The compound of Reference Example 113 (shown in the figure below.) was synthesized 
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by a method similar to one described in Reference Example 100. 

[1344] 

[Chem 294] 

 

[1345] 

 The compound of Example 623 was synthesized from the compound of Reference 

Example 113 and the compound of Reference Example 24 in a method similar to one described 

in Step 8 in Example 70.  

[1346] 

 The compound of Reference Example 114 (4-((tert-butyldiphenylsilyl)oxy)-1-(2,2-

difluoroethoxy)butan-2-ol) was synthesized under the scheme depicted in the figure below. 

[1347] 

[Chem 295] 

 

[1348] 

 The compound of Reference Example 115 (shown in the figure below) was 

synthesized from the compound of Reference Example 114 by methods similar to those 

described in Step 2 to Step 5 in Example 85. 
[1349] 

[Chem 296] 

 

[1350] 

 The compound of Example 624 was synthesized from the compound of Reference 

Example 115 and the compound of Reference Example 92 (isomer B) by methods similar to 

those described in Step 8 in Example 70 and Step 2 in Example 613. 
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[1351] 

 The compound of Example 625 was synthesized from the compound of Reference 

Example 70 and the compound of Reference Example 92 (isomer A) by methods similar to those 

described in Step 7 to Step 8 in Example 70 and Step 2 in Example 613. 

[1352] 

 The compound of Reference Example 116 (shown in the figure below) was synthesized 

by a method similar to one described in Reference Example 4. 

[1353] 

[Chem 297] 

 

[1354] 

 The compound of Example 626 was synthesized from the compound synthesized in 

Step 5 in Example 169 and the compound of Reference Example 116 by a method similar to one 

described in Step 8 in Example 70. 

[1355] 

 The compound of Example 627 was synthesized from the compound of Reference 

Example 36 and the compound of Reference Example 116 by a method similar to one described 

in Step 7 to Step 8 in Example 70. 

[1356] 

 The compound of Example 628 was synthesized from the compound of Reference 

Example 104 and the compound of Reference Example 116 in a method similar to one described 

in Step 8 in Example 70.  

[1357] 

 The compound of Example 629 was synthesized from the compound of Reference 

Example 55 and the compound of Reference Example 116 in a method similar to one described 

in Step 8 in Example 70.  

[1358] 

 The compound of Example 630 was synthesized from the compound of Reference 

Example 108 and the compound of Reference Example 44 in a method similar to one described 

in Step 8 in Example 70.  

[1359] 

 The compound of Example 631 was synthesized from the compound of Reference 
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Example 112 (isomers A) and the compound of Reference Example 44 in a method similar to 

one described in Step 8 in Example 70.  

[1360] 

 The compound of Example 632 was synthesized from the compound of Reference 

Example 89 by methods similar to those described in Step 2 to Step 6 Example 85 and Reference 

Example 44. 

[1361] 

 The compound of Example 633 was synthesized from the compound of Reference 

Example 89 by methods similar to those described in Step 2 to Step 6 Example 85 and Reference 

Example 48 

[1362] 

 The compound of Example 634 was synthesized from the compound of Reference 

Example 99 and the compound of Reference Example 92 (isomer A) by methods similar to those 

described in Step 8 in Example 70 and Step 2 in Example 613. 

[1363] 

 The compound of Example 635 was synthesized from the compound of Reference 

Example 115 and Reference Example 44 in a method similar to one described in Step 8 in 

Example 70.  

[1364] 

 The compounds of Example 636 (isomer A and isomer B) were obtained by separating 

the compound of Example 595. 

[1365] 

 The compound of Reference Example 117 (shown in the figure below.) was synthesized 

using the compound of Reference Example 92 (isomer A) by a method similar to one described 

in Step 1 to Step 2 in Example 268. 

[1366] 

[Chem 298] 

 

[1367] 

 The compound of Example 637 was synthesized from the compound of Reference 

Example 117 by methods similar to those described in Step 1 in Example 261 and Step 2 in 

Example 613. 
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[1368] 

 The compound of Example 638 was synthesized from the compound of Reference 

Example 112 (isomers B) and the compound of Reference Example 44 in a method similar to 

one described in Step 8 in Example 70. 

[1369] 

 The compound of Example 639 was synthesized from the compound synthesized in 

Step 6 in Example 201 and the compound of Reference Example 116 in a method similar to one 

described in Step 8 in Example 70.  

[1370] 

 The compound of Example 640 was synthesized from the compound of Reference 

Example 106 and the compound of Reference Example 116 in a method similar to one described 

in Step 8 in Example 70. 

[1371] 

 The compounds of Example 641 (isomer A and isomer B) were obtained by separating 

the compound of Example 587. 

[1372] 

 The compound of Example 642 was synthesized from the compound of Reference 

Example 117 by methods similar to those described in Reference Example 69 and Step 2 in 

Example 613. 

[1373] 

 The compound of Example 643 was synthesized from the compound of Reference 

Example 117 by a method similar to Reference Example 637. 

[1374] 

 The compound of Reference Example 118 (shown in the figure below.) was synthesized 

by a method similar to Step 1 in Example 267. 

[1375] 

[Chem 299] 

 

[1376] 

 The compound of Example 644 was synthesized from the compound of Reference 

Example 118 and the compound of Reference Example 43 by a method similar to one described 

in Step 7 to Step 8 in Example 70. 

[1377] 
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 The compound of Example 645 was synthesized from the compound of Reference 

Example 118 and the compound of Reference Example 92 (isomer B) by methods similar to 

those described in Step 2 to Step 3 in Example 100 and Step 2 in Example 613. 

[1378] 

 The compound of Reference Example 119 (shown in the figure below.) was synthesized 

using the compound of Reference Example 92 (isomer B) by methods similar to one described in 

Step 1 to Step 2 in Example 268. 

[1379] 

[Chem 300] 

 

[1380] 

 The compound of Example 646 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Reference Example 69 and Step 2 in 

Example 613. 

[1381] 

 The compound of Example 647 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Step 1 in Example 261 and Step 2 in 

Example 613. 

[1382] 

 The compound of Example 648 was synthesized from the compound synthesized in 

Step 5 in Example 169 and the compound of Reference Example 109 by a method similar to one 

described in Step 8 in Example 70. 

[1383] 

 The compound of Example 649 was synthesized from the compound of Reference 

Example 89 by methods similar to those described in Step 2 to Step 6 in Example 85 and 

Reference Example 109. 

[1384] 

 The compound of Example 650 was synthesized from the compound synthesized in 

Step 6 in Example 201 and the compound of Reference Example 109 by a method similar to Step 

8 in Example 70. 

[1385] 

 The compound of Reference Example 120 (shown in the figure below.) was synthesized 
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by a method similar to one described in the compound of Reference Example 107. 

[1386] 

[Chem 301] 

 

[1387] 

 The compound of Example 651 was synthesized from the compound of Reference 

Example 120 and the compound of Reference Example 44 by a method similar to Step 8 in 

Example 70. 

[1388] 

 The compound of Example 652 was synthesized from the compound of Reference 

Example 117 by a method similar to Reference Example 69. 

 [1389] 

The compound of Example 653 was synthesized by methods similar to those described 

in Example 268 and Reference Example 43. 

 [1390] 

 The compound of Example 654 was synthesized from the compound of Example 652 by 

a method similar to one described in Step 2 in Example 613. 

 [1391] 

 The compound of Example 655 was synthesized by methods similar to those described 

in Reference Example 82, Example 159 and Reference Example 44. 

 [1392] 

 The compound of Reference Example 121 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 3 in Reference Example 92 by methods similar to those 

described in Step 1 and Step 3 in Reference Example 1 and Step 2 in Example 613. 

[1393] 

[Chem 302] 

 

 [1394] 

 The compound of Example 656 was synthesized from the compound synthesized in 

Step 8 in Example 252 and the compound of Reference Example 121 under the scheme depicted 

in the figure below. 
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[1395] 

[Chem 303] 

 

[1396] 

 The compound of Reference Example 122 (2-((2-(2,2,2-trifluoroethoxy)ethoxy)methyl)-

2,3-dihydropyrazolo[5,1-b]oxazole-6-carboxylic acid) was synthesized from the compound 

synthesized in Step 1 in Example 187 under the scheme depicted in the figure below. 

[1397] 

[Chem 304] 

 

[1398] 

 The compound of Example 657 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 43 by a method similar to Step 3 in 

Example 100. 

 [1399]  



N 

0 

F3C--".0----..N___0  N-N 0  

0
...k.....)._,, 

OH 

F3C--".0----..N___0  N-N 0  

0
...k.....)._,, 

OH 
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 The compound of Example 658 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 1 by a method similar to Step 3 in 

Example 100. 

 [1400] 

 The compound of Example 659 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 24 by a method similar to Step 3 in 

Example 100. 

 [1401] 

 The compound of Example 660 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 92 (isomer A) by a method similar to 

Step 3 in Example 100. 

 [1402] 

 The compound of Example 661 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 44 by a method similar to Step 3 in 

Example 100. 

 [1403] 

 The compound of Reference Example 123 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 1 in Example 100 by a method similar to Reference 

Example 122. 

[1404] 

[Chem 305] 

 

[1405] 

 The compound of Example 662 was synthesized from the compound of Reference 

Example 123 and the compound of Reference Example 1 by a method similar to Step 8 in 

Example 70. 

[1406] 

 The compound of Example 663 was synthesized from the compound of Reference 

Example 123 and the compound of Reference Example 43 by a method similar to Step 8 in 

Example 70. 

 [1407] 

 The compound of Example 664 was synthesized from the compound of Reference 

Example 123 and the compound of Reference Example 24 by a method similar to Step 8 in 
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Example 70. 

 [1408] 

 The compound of Example 665 was synthesized from the compound of Reference 

Example 123 and the compound of Reference Example 92 (isomer B) by methods similar to 

those described in Step 8 in Example 70 and Step 2 in Example 613. 

 [1409] 

 The compound of Example 666 was synthesized by methods similar to those described 

in Example 268 and Reference Example 43. 

 [1410] 

 The compound of Example 667 was synthesized from the compound of Reference 

Example 118 and the compound of Reference Example 44 by methods similar to those described 

in Step 7 to Step 8 in Example 70. 

 [1411] 

 The compound of Example 668 was synthesized from the compound of Reference 

Example 120 and the compound of Reference Example 48 by a method similar to Step 8 in 

Example 70. 

 [1412] 

 The compound of Example 669 was synthesized by methods similar to those described 

in Example 268 and Reference Example 43. 

 [1413] 

 The compound of Example 670 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Step 1 in Example 261 and Step 2 in 

Example 613. 

 [1414] 

 The compound of Example 671 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Reference Example 69 and Step 2 in 

Example 613. 

 [1415] 

 The compound of Example 672 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Reference Example 69 and Step 2 in 

Example 613. 

 [1416] 

 The compound of Example 673 was synthesized from the compound of Reference 

Example 119 by methods similar to those described in Reference Example 69 and Step 2 in 



N-N 

7-- 
FC 	 OH 

0 N  ,,-N 0 
7---/   

F3C/-0 
	0 
	 OH 

0 N  ,,-N 0 
7---/   

F3C/-0 
	0 
	 OH 
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Example 613. 

 [1417] 

 The compound of Example 674 was synthesized by methods similar to those described 

in Reference Example 82, Example 159 and Reference Example 48. 

 [1418] 

 The compound of Example 675 was synthesized from the compound of Reference 

Example 122 and the compound of Reference Example 92 (isomer B) was synthesized by a 

method similar to Step 3 in Example 100. 

 [1419] 

 The compound of Example 676 was synthesized from the compound of Example 660 by 

a method similar to one described in Step 2 in Example 613. 

 [1420] 

 The compound of Example 677 was synthesized from the compound of Reference 

Example 117 by a method similar to Reference Example 69. 

 [1421] 

 The compound of Example 678 was synthesized from the compound of Reference 

Example 117 and the compound of Example 119 by methods similar to those described in 

Reference Example 69 and Step 2 in Example 613. 

 [1422] 

 The compound of Example 679 was synthesized from the compound synthesized in 

Step 6 in Example 254 and the compound of Reference Example 92 (isomer B) by methods 

similar to those described in Step 8 in Example 70 and Step 2 in Example 613. 

 [1423] 

 The compound of Reference Example 124 (shown in the figure below.) was synthesized 

from the compound synthesized in Step 8 in Example 252 by a method similar to Reference 

Example 122. 

[1424] 

[Chem 306] 

 

[1425] 

 The compound of Example 680 was synthesized from the compound of Reference 

Example 124 and the compound of Reference Example 43 by a method similar to Step 8 in 

Example 70. 
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[1426] 

 The compound of Example 681 was synthesized from the compound of Reference 

Example 124 and the compound of Reference Example 92 (isomer A) by a method similar to 

Step 8 in Example 70. 

[1427] 

 The compound of Example 682 was synthesized from the compound of Reference 

Example 124 and the compound of Reference Example 1 by a method similar to Step 8 in 

Example 70. 

[1428] 

 The compound of Example 683 was synthesized from the compound of Reference 

Example 99 and the compound of Reference Example 92 (isomer A) by methods similar to those 

described in Step 3 in Example 100 and Step 2 in Example 613. 

 [1429] 

 In the tables below, on the compounds synthesized in Example 291 to Example 683, 

chemical structures and instrumental analysis data are shown. 

[1430] 

[Table 42] 



Slruc [Aral formula NMR 	 MS Example 

291 

1H-NMR (CDCk) d 1.94 (114, m), 2.33 (1H, m), 2.65-
2.85 (3H, m). 2.98-3.08 (2H, m), 3.98 (1H, m), 4.074.30 
(3H. m), 4.55 (1H, m), 6.85 (1H, dd, J=1.2. 7.4 Hz), 6.90 
(1H, d. J=8.0 Hz), 7.07 OH, d,...1=8.4 Hz), 7.19 (1H, t, 
J=7.8 Hz), 7.27-7.42 (6H, rr). 

ESE-MS miz: 
442 [M+H]. 

292 
,N 

1' 	I 

1H-NMR (CDCI3) S. 1.97 (1H, m) 2 34 (1H m), 2.75-
2.86 (2H, m), 2.96-3.10 (2H, m), 3.27 (1H, m), 4.00 (1 H. 
1. J=12A Hz), 4.14 (1H., m). 4.24-4.31 (2H. m), 4.66 (1H., 
rn). 6.64 (1H. 1, J=55.6 Hz), 7.00 (1H, d, J=8.0 Hz), 7.10 
(1H. d, J=7.4 Hz), 7.19-7.21 (2H, m), 7.47 (1H, s). 

ESI-MS /viz: 
416 [M+I-1]-4- 

293 
N HN 

Fsc 

294 

'-0 

p.sc; 	 b 

295 	 -N 11N—, 

—d 

4,0Et 

Ala 	
SN Hr.4--t ci

.  

  

297 

 

   

   

1H-NMR (C9C13) 67 1.94 (1H, m), 2.34 (1H, m), 2.82 
(3H, m), 3.05 (1H, m), 3.14 (1 H, dd. J=5 8, 16.9 Hz), 3.99 
(1H, t, J=11.6 Hz), 4.15 (2H, m), 4.28 (1H, dd, 
12.5 Hz), 4.68 (1H, riq, 5.30 (1H, dd, J=1.2, 11.0 Hz), 
5.53 	dd, J=1.3, 17.4 Hz). 6.79 (2H. rr), 7.11 (2H, m), 
7.22 (11-I, d, J=7.9 Hz), 7.46 (1H, s). 

1H-NMR (CDCI2) d . 1.96 (1H, m), 2.33 (1 H, m), 2.74-
3.08 (4H. m), 3.20 (1H, m). 3.96(1H. m), 4.11-4.31 (3H, 
rrp), 4.66 (1H, m), 6.36-7.27 (4H, m), 7.47 (1H, m). 

1H-14MR (CDC.13) 3 1.20 (3H, t, J=7.6 Hz), 1.94 (1H, m), 
2.33 (IH, m), 2.55 (2H, q, J=7.6 Hz), 2.74-2.86 (3H. m):  
3.115 (1H, mj, 3.16 (1H, m), 5.149 (1H, m), 4.12 	H, m). 
4.19 (IH. m), 4.27 (1H, m), 4.60 (1 H. m), 6.79 (1 H, d, 
J=8.3 Hz), 6.87 (114, 5),6.95 (11-1, dd, J=2.1, 0.3 Hz), 7.20 
(1H. d. J=8.0 Hz), 7.45 (1H, s). 

1H-NMR (COW 6: 1.23 (311, 1. J=7.0 Hz), 1.95 (1H, m). 
2.34 (1H, m). 2.79-2.37 	m), 3.06 (1H, m). 3.17 (1H, 
dd, .1=5.7. 16.9 Hz). 3.53 (2H. q, J=7.0 Hz), 3.99 (1H, I, 
J=11.8 Hz). 4.11 (1H, m), 4.20-4,30 (2H, m),4.42 (2H, s), 
4.65 (1H, n1), 6.84 (1H, d, J=8.1 Hz), 6.95 (1H, d, J=6.5 
Hz), 7.11 (1H, t, J=7.8 Hz), 7.21 (1H, m), 7.48 (11-1, s). 

1H-NMR (COCO a: 1.95 (1H, m, ), 2.34 (1H, m), 2.75-
2.85 (3H, m). 3.03-3_11 (2H, m), 3.59 (2H, s), 4.00 (1H, t, 
J=10.9 Hz), 4.13-4.30 (3H, m), 4.68 (1H, m), 6.910 (1H, d. 
J=8.2 Hz). 7.01 (11-1. d. J=7.2 Hz), 7.17 (1H, t, J=7.9 Hz), 
7.23 (1 H, d, .1=8.4 Hz), 7.45 (1 HI, s). 

ES1-MS m/z: 
392 [hl+H]+ 

ESI-MS m/z: 
391 [M+1-1]-1- 

ESI-MS rrpfz: 
394 [M+H] 

ESI-MS muz: 
424 [M+H]+ 

ESI-MS 
405 [161+1-1]. 

296 

299 

Br 
	

H-E4MR (CDCI3.) 6: 1.93 (1H, m), 2.32 (1H, m),2.75- 
4.71 (11H, m), 5.26 (1H, m), 5.65 (1H, d, J=8.6 Hz), 7.08 ESE-MS m/z: 

%.) (1H, s), 7,15 (114, dd, J=2.3. 8.7 Hz), 7.22-7.32 (5H, I-0, 534 (M+1-1)-1- 
7.48 (1H, s). 

IH-NMR (CDC-13) $ 	1.95 (1H, m). 2.34 (1H. m), 2.68 

N HN • \ 
(1H, m), 2.80-2.91 (2H, m). 3,09-3.17 (2H. m), 3.70 (1H, 
t, J=11 B Hz), 3.91 (1H, dd, J=4.2, 13.0 Hz), 4.08-4.20 831.-M3 m.'z: 

-f" b (2H, m), 4.54 (1H, m), 6.85-6.90 (2H, m), 7.03 (1H, t, 442 [Ill+H]+ 
J=8.1 Hz), 7."..2 (1H, t. J=7.7 Hz), 7.29 (1H, ii, J=8.4 Hz), 
7.39-7.50 (5H, r). 

ESI-MS rn/z. 
424 [M+H]+ 

ESI-MS rniz: 
405 IM+F11+ 

ESI-MS mlz: 
534 [M+H]+ 

ESI-MS rn/z: 
442 [M+H]+ 

Example Structural formula NMR 	 MS 

292 

293 

294 

1H-NMR (CDCI3) d : 1.94 (11-I, m), 2.33 (1H, m), 2.65-
2.85 (3H, m), 2.98-3.08 (21-I, m), 3.98 (1H, m), 4.07-4.30 
(3H, m), 4.55 (1H, m), 6.85 (1H, dd, J=1.2, 7.4 Hz), 6.90 
(1H, d, J=8.0 Hz), 7.07 (1H, d, J=8.4 Hz), 7.19 (1H, t, 
J=7.8 Hz), 7.27-7.42 (6H, m). 

1H-NMR (CDCI3) 6: 1.97 (1H, m), 2.34 (1H, m), 2.75-
2.86 (2H, m), 2.95-3.10 (2H, m), 3.27 (1H, m), 4.00 (1H. 
t. J=12.4 Hz), 4.14 (1H, m), 4.24-4.31 (21-1, m), 4.66 (1H, 
m), 6.64 (1 H, t, J=55.6 Hz), 7.00 (11-I, d, J=8.0 Hz), 7.10 
(1H, d, J=7.4 Hz), 7.19-7.21 (2H, m), 7.47 (1H, s). 

1H-NMR (CDCI3) : 1.94 (1H, m), 2.34 (1H, m), 2.82 
(3H, m), 3.05 (1H, m), 3.14 (1 H, dd, J=5.8, 16.9 Hz), 3.99 
(1H, t, J=11.6 Hz), 4.15 (2H, m), 4.28 (1H, dd, J=5.7, 
12.5 Hz), 4.66 (1H, m), 5.30 (1H, dd, J.1.2, 11.0 Hz), 
5.63 (IN, dd, J=1.3, 17.4 Hz), 6.79 (21-1, m), 7.11 (21-1, rn), 
7.22 (1H, d, J=7.9 Hz), 7.46 (1H, s). 

1H-NMR (CDCI3) S: 1.96 (1H, m), 2.33 (1 H, m), 2.74-
3.08 (4H, m), 3.26 (1H, m), 3.96(1H, m), 4.11-4.31 (3H, 
m), 4.66 (1H, m), 6.86-7.27 (4H, m), 7.47 (1H, m). 

291 
ESI-MS m/z: 
442 [M+1-1]-1- 

ESI-MS m/2: 
416 [M+H]+ 

ESI-MS rn/z: 
392 (M+H]+ 

ESI-MS m/z: 
391 [M+H]-1- 

295 

1H-NMR (CDCI3) : 1.20 (3H, t, J=7.6 Hz), 1.94 (11-I, m), 
2.33 (1H, m), 2.55 (2H, q, J=7.6 Hz), 2.74-2.86 (3H, m), 
3.05 (1H, m), 3.16 (1H, m), 3.99 (1 H, m), 4.12 (1H, m), 
4.19 (1H, rn), 4.27 (1H, m), 4.60 (1 H, m), 6.79 (1H, d, 
J=8.3 Hz), 6.87 (1H, s), 6.95 (1H, dd, J=2.1, 8.3 Hz), 7.20 
(1H, d, J=8.0 Hz), 7.45 (1H, s). 

ESI-MS rn/z: 
394 [M+H]+ 

296 

FyC 

297 

298 

299 

F30 -"Cr(  0 

/
Br 

1H-NMR (CDCI3) 	t23 (3H, t, J=7.0 Hz), 1.95 (1H, m), 
2.34 (1H, m), 2.79-2.87 (3H, m), 3.06 (1H, m), 3.17 (1H, 
dd, J=5.7, 16.9 Hz), 3.53 (2H, q, J=7.0 Hz), 3.99 (1H, 1, 
J=11.8 Hz), 4.11 (1H, m), 4.20-4.30 (2H, m), 4.42 (21-1, s), 
4.65 (1H, m), 6.84 (1H, d, J=8.1 Hz), 6.95 (1H, d, J=6.5 
Hz), 7.11 (1H, t, J=7.8 Hz), 7.21 (1H, m), 7.46 (1H, s). 

1H-NMR (CDC13) 8 : 1.95 (1H, m, ), 2.3.4 (1H, m), 2.75-
2.85 (3H, m), 3.03-3.11 (2H, m), 3.59 (21-1, s), 4.00 (11-1, 
J=10.9 Hz), 4.13-4.30 (3H, m), 4.68 (1H, m), 6.90 (1H, d, 
J=8.2 Hz), 7.01 (1H, d, J=7.2 Hz), 7.17 (1H, t, J=7.9 Hz), 
7.23 (1H, d, J=8.4 Hz), 7.46 (1 H, s). 

1 H-NMR (CDCI3) 5 : 1.93 (1H, m), 2.32 (1H, m), 2.75-
4.71 (11H, m), 5.26 (1 H, m), 6.65 (1H, d, J=8.6 Hz), 7.08 
(1H, s), 7.15 (11-1, dd, J=2.3, 8.7 Hz), 7.22-7.32 (5H, m), 
7.48 (1H, s). 

1H-NMR (CDCI3) 6: 1.95 (1H, m), 2.34 (1H, m), 2.68 
(1H, m), 2.80-2.91 (2H, rn), 3.09-117 (2H, m), 3.70 (111, 
t, J-11.8 Hz), 3.91 (1H, dd, J-4.2, 13.0 Hz), 4.08-4.20 
(2H, m), 4.54 (1H, m), 6.85-6.90 (2H, m), 7.03 (1 H, t, 
J=6.1 Hz), 7.12 (1H, t, J=7.7 Hz), 7.29 (114, d, J=8.4 Hz), 
7.39-7.50 (5H, m). 

ESI-MS rn/z. 
424 [M+H]+ 

ESI-MS rniz: 
405 IM+F11+ 

ESI-MS mlz: 
534 [M+H]+ 

ESI-MS rn/z: 
442 [M+H]+ 

Example Structural formula NMR 	 MS 

292 

293 

294 

1H-NMR (CDCI3) d : 1.94 (11-I, m), 2.33 (1H, m), 2.65-
2.85 (3H, m), 2.98-3.08 (21-I, m), 3.98 (1H, m), 4.07-4.30 
(3H, m), 4.55 (1H, m), 6.85 (1H, dd, J=1.2, 7.4 Hz), 6.90 
(1H, d, J=8.0 Hz), 7.07 (1H, d, J=8.4 Hz), 7.19 (1H, t, 
J=7.8 Hz), 7.27-7.42 (6H, m). 

1H-NMR (CDCI3) 6: 1.97 (1H, m), 2.34 (1H, m), 2.75-
2.86 (2H, m), 2.95-3.10 (2H, m), 3.27 (1H, m), 4.00 (1H. 
t. J=12.4 Hz), 4.14 (1H, m), 4.24-4.31 (21-1, m), 4.66 (1H, 
m), 6.64 (1 H, t, J=55.6 Hz), 7.00 (11-I, d, J=8.0 Hz), 7.10 
(1H, d, J=7.4 Hz), 7.19-7.21 (2H, m), 7.47 (1H, s). 

1H-NMR (CDCI3) : 1.94 (1H, m), 2.34 (1H, m), 2.82 
(3H, m), 3.05 (1H, m), 3.14 (1 H, dd, J=5.8, 16.9 Hz), 3.99 
(1H, t, J=11.6 Hz), 4.15 (2H, m), 4.28 (1H, dd, J=5.7, 
12.5 Hz), 4.66 (1H, m), 5.30 (1H, dd, J.1.2, 11.0 Hz), 
5.63 (IN, dd, J=1.3, 17.4 Hz), 6.79 (21-1, m), 7.11 (21-1, rn), 
7.22 (1H, d, J=7.9 Hz), 7.46 (1H, s). 

1H-NMR (CDCI3) S: 1.96 (1H, m), 2.33 (1 H, m), 2.74-
3.08 (4H, m), 3.26 (1H, m), 3.96(1H, m), 4.11-4.31 (3H, 
m), 4.66 (1H, m), 6.86-7.27 (4H, m), 7.47 (1H, m). 

291 
ESI-MS m/z: 
442 [M+1-1]-1- 

ESI-MS m/2: 
416 [M+H]+ 

ESI-MS rn/z: 
392 (M+H]+ 

ESI-MS m/z: 
391 [M+H]-1- 

295 

1H-NMR (CDCI3) : 1.20 (3H, t, J=7.6 Hz), 1.94 (11-I, m), 
2.33 (1H, m), 2.55 (2H, q, J=7.6 Hz), 2.74-2.86 (3H, m), 
3.05 (1H, m), 3.16 (1H, m), 3.99 (1 H, m), 4.12 (1H, m), 
4.19 (1H, rn), 4.27 (1H, m), 4.60 (1 H, m), 6.79 (1H, d, 
J=8.3 Hz), 6.87 (1H, s), 6.95 (1H, dd, J=2.1, 8.3 Hz), 7.20 
(1H, d, J=8.0 Hz), 7.45 (1H, s). 

ESI-MS rn/z: 
394 [M+H]+ 

296 

FyC 

297 

298 

299 

F30 -"Cr(  0 

/
Br 

1H-NMR (CDCI3) 	t23 (3H, t, J=7.0 Hz), 1.95 (1H, m), 
2.34 (1H, m), 2.79-2.87 (3H, m), 3.06 (1H, m), 3.17 (1H, 
dd, J=5.7, 16.9 Hz), 3.53 (2H, q, J=7.0 Hz), 3.99 (1H, 1, 
J=11.8 Hz), 4.11 (1H, m), 4.20-4.30 (2H, m), 4.42 (21-1, s), 
4.65 (1H, m), 6.84 (1H, d, J=8.1 Hz), 6.95 (1H, d, J=6.5 
Hz), 7.11 (1H, t, J=7.8 Hz), 7.21 (1H, m), 7.46 (1H, s). 

1H-NMR (CDC13) 8 : 1.95 (1H, m, ), 2.3.4 (1H, m), 2.75-
2.85 (3H, m), 3.03-3.11 (2H, m), 3.59 (21-1, s), 4.00 (11-1, 
J=10.9 Hz), 4.13-4.30 (3H, m), 4.68 (1H, m), 6.90 (1H, d, 
J=8.2 Hz), 7.01 (1H, d, J=7.2 Hz), 7.17 (1H, t, J=7.9 Hz), 
7.23 (1H, d, J=8.4 Hz), 7.46 (1 H, s). 

1 H-NMR (CDCI3) 5 : 1.93 (1H, m), 2.32 (1H, m), 2.75-
4.71 (11H, m), 5.26 (1 H, m), 6.65 (1H, d, J=8.6 Hz), 7.08 
(1H, s), 7.15 (11-1, dd, J=2.3, 8.7 Hz), 7.22-7.32 (5H, m), 
7.48 (1H, s). 

1H-NMR (CDCI3) 6: 1.95 (1H, m), 2.34 (1H, m), 2.68 
(1H, m), 2.80-2.91 (2H, rn), 3.09-117 (2H, m), 3.70 (111, 
t, J-11.8 Hz), 3.91 (1H, dd, J-4.2, 13.0 Hz), 4.08-4.20 
(2H, m), 4.54 (1H, m), 6.85-6.90 (2H, m), 7.03 (1 H, t, 
J=6.1 Hz), 7.12 (1H, t, J=7.7 Hz), 7.29 (114, d, J=8.4 Hz), 
7.39-7.50 (5H, m). 
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304 -t)- 	
❑ 

0- F3c- 

cFi  

„J•).  
305 6 

306 

.CC, 

Example 	 Structural formula 	 NMR 	 MS 

1H-N 	(cnci,j) a • 1.96 (1H, m). 2 34 (11-I, m), 2.76- 
2.84 (2H, m), 2.90 (1H, dd, J 4.9, 16.3 Hz), 3.08 (1H, 
m), 3.17 (1H, m), 4.00 (1H, mj, 4.20-4.32 (3H, m), 4.63 
OH, m1, 6.92 (111.11, J 8.6 Hz). 7.11 (1H. d. 	7.7 Hz), 
7.38 (1H. s), 7.42 (1H, dd, J = 2.0, 6.5 Hz), 7.47 (1 H, s). 

111-NMR (CDCI3) : 1.74-1,78 (2H, m), 1.90 (1H, m). 
2.32 (1H, M). 2.71-2.62 (2H, m), 2,86 (1H, dd, J = 4.6, 
16.5 Hz), 2.99-3.11 (2H, m). 3.16-3.22 (2H. m), 3.45-3,52 
(2H, m), 3.76 (1H, m), 4.11-4.23 (3H, m), 4.59 (1H. m), 
4.75 (1H,I, J = 7.0 Hz), 6.06-6.91 (2H, m), 7.96 H, d, J 
= 7.6 Hz), 7.13 (1H, m), 7.40 (1H, d, J = 7.3 Hz). 

309 

301 

FIN• 
'-'0 r.  

I IN 

Fo 	
b 

 

ESI-MS mfz 
391 [Mi-H]+ 

ESI-MS 
424 [Mi-H]+ 

302 	
f 

' 

HP' 
...,„zi-r-̀'13  303 

Me0"  

1H-NMR (CDCW 8 : 1.91 (1H:  m), 2.32 (OH, m), 2.71-
2 90 (31-1, m), 3.97 (1H, m), 3.18 OH, m), 3.91 (1H, t, J 
11.6 Hz), 4.18 (1H, ,n), 4.23 (1H, rn}, 4.33 (OH, dd, J = 
5.4, 12.5 Hz), 4.50 H, m), 5.53 (1H, d, J = 12.3 Hz), 
6.72 (1H, d, ..1= 18.4 Hz), 6.86-6.91 (2H, m), 7.05 (1H, d, 
J = 7.2 Hz), 7.13 (11-I. m). 7.30-7.38 (2H. rr). 

1H-NMR (C.DC13) 3 ; 1.93-1.94 (4H, m), 2.84-2.89 (3H. 
m), 3.15 (1H, dd, J = 5.5, 16.5 Hz), 3.91 (31-1, s), 4.04-
4.05 (2H, re), 4.11 (1H, m), 4.22 (1H, m), 4.55 (1H, 
6.72 (1 H, dd. J = 0.8, 8.2 Hz), 6.85-6.89 (2H, m). 7.04 
(1H, d, J = 1.0, 7.4 Hz), 7.12(1H, m), 7.44 (1H, d, J =13.0 
Hz), 7.55 (1H, dd. J 0.0, 7.4 Hz), 7.66 (1H, ad, J = 7.4 
8.2 Hz). 

ESI-MS 
392 [Ml-H]4- 

ESI-MS raiz: 
405 [M 1-11]- 

1H-NMR (COCO 8: 1.82-1.95 (441, m), 2.79-2.96 (OH, 
m), 3.13 (1H. dt, = 5.4. 15.9 Hz), 3.51 (1H, m)., 3.57 

m), 4.03-4.22 (2H, m), 4,38 (1H, m), 4.51 (1H, m) 
521 (1H, m), 6.85-6.90 (2H, m), 7.04 (1H, m), 7.09-7.14 
(OH, m), 7.35 (1H, t J = 7_8 Hz), 7.83 (1H, m), 812 (1H, 
dt, J = 1.6, 5.0 Hz). 

1H-NMR (CDC13) d : 1.94 (4H, m). 2.89-2.93 (3H, m), 
3.16 (1H. m), 4.02 (2H. ra). 4.16 (1H, m), 4.26 (1H. m). 
4.56 (1H, m), 6.93 (1H, d, 4=8.6 Hz), 7.26-7.38 (3H, m), 
7.47 (1H. m), 7 78 (1H, 4, J=7.9 Hz), 7.91 (1H, d, J=8.2 
Hz), 8.63 (1H, d, J=4.1 Hz). 

1H-NMR (Mal) 6. 1.93 (3H, m), 2131-2.92 (5H, m 
3.12 OH, dd..I=5 2, 16.7 Hz), 4.01-4.21 (7H, m), 4.54 
(1 H, m), 6.81 (1H, d,..1=8.3 Hz), 6.88 (1H, 6), 6.96 (1H, d, 
J=7.7 Hz), 7.24-7.26 (1H m), 7.48 (1H, d, J=7.8 Hz), 
7.78 (111, d. J=7.7 Hz), 7.92 (1H, d. J=7.8 Hz), 8.63 (1H, 
d. J=4.8 Hz). 

ESI-MS 
472 [M4-1-1]* 

ESI-MS 
443 [m+H]i• 

ESI-MS m,'= 
487 [Mt-H]'- 

N, 	 b 

1H-NMR (CDC13) a: 2.01-4.64 (22H, m), 6.51-6.61 (2H, 
m), 7.23-7.35 (5H, m), 7.46-7.51 (2H, m). 

ESI-MS rnizz 
458 [M-1-F1],- 

307 

1H-NMH (CDCI3) S. 1.22-1.28 (3H, m,),2.01-4.61 (17H, 
m), 6.26 (1H, dd. J-3.6, 8.3 Hz), 6.48 (1H, t, J=6.7 Hz), 
7 24-7.51 (7H, m). 

308 	
H  

ESI-MS rri/ 
415 [M-I-H] 

Example Structural formula 	 NMR 	 MS 

300 
ESI-MS 
391 [M+H]+ 

F3 301 ESI-MS 
424 [M+H]+ 

1H-NMR (CDCI3) 8: 1.74-1.78 (21-1, m), 1.90 (1H, m), 
2.32 (1H, rn), 2.71-2.82 (2H, m), 2.86 (1H, dd, J = 4.6, 
16.5 Hz), 2.99-3.11 (2H, m), 3.16-3.22 (2H, m), 3.46-3.52 
(21-1, m), 3.76 (1H, m), 4.11-4.23 (3H, m}, 4.59 (1H, m), 
4.75 (1H, t, J = 7.0 Hz), 6.86-6.91 (2H, m), 7.06 (1 H, d, J 
= 7.6 Hz), 7.13 (1H, m), 7.40 (1F1, d, J = 7.3 Hz). 

1 H-NMR (CDCI3 ) 8 : 1.96 (1H, m), 2.34 (1H, m), 2.76-
2.84 (2H, m), 2.90 (1H, dd, J - 4.9, 16.3 Hz), 3.06 (1H, 
m), 3.17 (1H, m), 4.00 (1H, m), 4.20-4.32 (3H, m), 4.63 
(1H, m), 6.92 (11-I, d, J = 8.6 Hz), 7.11 (1H, d, J = 7.7 Hz), 
7.38 (1H, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz), 7.47 (1 H, s). 

302 
ESI-MS 
392 [M+H]+ 

1H-NMR (CDCI3) 8: 1.91 (1H, m), 2.32 (11-I, rn), 2.71-
2.90 (3H, m), 3.07 (1H, m}, 3.18 (1H, m), 3.91 (1H, t, J = 
11.6 Hz), 4.15 (11-1, m), 4.23 (1H, m), 4.33 (111, dd, J = 
5.4, 12.5 Hz), 4.59 (1 H, m), 5.53 (1H, d, J = 12.3 Hz), 
5.72 (1H, d, J = 18.4 Hz), 6.86-6.91 (21-1, m), 7.05 (1H, d, 
J = 7.2 Hz), 7.13 (1H, m), 7.30-7.38 (21-1, m). 

303 
ESI-MS 
405 [M+H]+ 

1H-NMR (CDCI3) 8: 1.934.94 (4H, m), 2.84-2.89 (31-1, 
m), 3.15 (11-1, dd, J = 5.5, 16.5 Hz), 3.91 (3H, s), 4.04-
4.05 (21-I, m), 4.11 (1H, m), 4.22 (1H, m), 4.55 (11-1, m), 
6.72 (1H, dd, J = 0.8, 8.2 Hz), 6.85-6.89 (2H, m), 7.04 
(1H, d, J = 1.0, 7.4 Hz), 7.12 (1H, m), 7.44 (11-I, d, J = 8.0 
Hz), 7.55 (1H, dd, J = 0.8, 7A Hz), 7.66 (1H, dd, J - 7.4, 
8.2 Hz). 

304 
ESI-MS 
472 [M+H]+ 

1H-NMR (CDCI3) 8: 1.82-1.95 (4H, m), 2.79-2.96 (3H, 
m), 3.13 (1H, dt, J = 5.4, 16.9 Hz), 3.51 (1H, m), 3.87 
(1H, m), 4.03-4.22 (2H, m), 4.38 (11-I, m), 4.51 (1H, rn), 
5.21 (1H, m), 6.85-6.90 (2H, m), 7.04 (1H, m), 7.09-7.14 
(2H, m), 7.36 (1H, t, J = 7.8 Hz), 7.83 (1H, m), 8.22 (1H, 
dt, J = 1.6, 5.0 Hz). 

305 
ESI-MS 
443 [M+H]+ 

1H-NMR (CDCI3) 8: 1.94 (4H, m), 2.89-2.93 (3H, m), 
3.16 (1H, m), 4.02 (2H, m), 4.16 (1H, rn), 4,26 (1H, m), 
4.56 (1H, m), 6.93 (1H, d, J=8.6 Hz), 7.26-7.38 (3H, m), 
7.47 (1H, m), 7.78 (1H, t, J=7.9 Hz), 7.91 (11-1, d, J=B.2 
Hz), 8.63 (1H, d, J=4.1 Hz). 

OF, 1H-NMR (CDCI3) 8 : 1.93 (3H, m), 2.81-2.92 (51-1, m), 
3.12 (1H, dd, J=5.2, 16.7 Hz), 4.01-4.21 (7H, m), 4.54 
(1H, m), 6.81 (1H, d, J=8.3 Hz), 6.88 (1H, s), 6.96 (1H, d, 
J=7.7 Hz), 7.24-7.26 (1H, m), 7.48 (1H, d, J=7.8 Hz), 
7.78 (1H, d, J=7.7 Hz), 7.92 (11-I, d, J=7.8 Hz), 8.63 (1H, 
d, J=4.8 Hz). 

ESI-MS raiz: 
487 [M+H]+ 306 

307 
ESI-MS 
458 [M+H]+ 

1H-NMR (CDCI3) 8 : 2,01-4.64 (22H, m), 6.51-6.61 (2H, 
m), 7.23-7.35 (5H, rn), 7.46-7.51 (2H, m). 

308 
ESI-MS 
416 [M+H]+ 

1H-NMR (CDCI3) 	1.22-1,28 (31-I, m,), 2.01-4.61 (17H, 
m), 6.26 (11-I, dd, J-3.6, 8.3 Hz), 6.48 (1H, t, J=6.7 Hz), 
7.24-7.51 (7H, m). 

Example Structural formula 	 NMR 	 MS 

300 
ESI-MS 
391 [M+H]+ 

F3 301 ESI-MS 
424 [M+H]+ 

1H-NMR (CDCI3) 8: 1.74-1.78 (21-1, m), 1.90 (1H, m), 
2.32 (1H, rn), 2.71-2.82 (2H, m), 2.86 (1H, dd, J = 4.6, 
16.5 Hz), 2.99-3.11 (2H, m), 3.16-3.22 (2H, m), 3.46-3.52 
(21-1, m), 3.76 (1H, m), 4.11-4.23 (3H, m}, 4.59 (1H, m), 
4.75 (1H, t, J = 7.0 Hz), 6.86-6.91 (2H, m), 7.06 (1 H, d, J 
= 7.6 Hz), 7.13 (1H, m), 7.40 (1F1, d, J = 7.3 Hz). 

1 H-NMR (CDCI3 ) 8 : 1.96 (1H, m), 2.34 (1H, m), 2.76-
2.84 (2H, m), 2.90 (1H, dd, J - 4.9, 16.3 Hz), 3.06 (1H, 
m), 3.17 (1H, m), 4.00 (1H, m), 4.20-4.32 (3H, m), 4.63 
(1H, m), 6.92 (11-I, d, J = 8.6 Hz), 7.11 (1H, d, J = 7.7 Hz), 
7.38 (1H, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz), 7.47 (1 H, s). 

302 
ESI-MS 
392 [M+H]+ 

1H-NMR (CDCI3) 8: 1.91 (1H, m), 2.32 (11-I, rn), 2.71-
2.90 (3H, m), 3.07 (1H, m}, 3.18 (1H, m), 3.91 (1H, t, J = 
11.6 Hz), 4.15 (11-1, m), 4.23 (1H, m), 4.33 (111, dd, J = 
5.4, 12.5 Hz), 4.59 (1 H, m), 5.53 (1H, d, J = 12.3 Hz), 
5.72 (1H, d, J = 18.4 Hz), 6.86-6.91 (21-1, m), 7.05 (1H, d, 
J = 7.2 Hz), 7.13 (1H, m), 7.30-7.38 (21-1, m). 

303 
ESI-MS 
405 [M+H]+ 

1H-NMR (CDCI3) 8: 1.934.94 (4H, m), 2.84-2.89 (31-1, 
m), 3.15 (11-1, dd, J = 5.5, 16.5 Hz), 3.91 (3H, s), 4.04-
4.05 (21-I, m), 4.11 (1H, m), 4.22 (1H, m), 4.55 (11-1, m), 
6.72 (1H, dd, J = 0.8, 8.2 Hz), 6.85-6.89 (2H, m), 7.04 
(1H, d, J = 1.0, 7.4 Hz), 7.12 (1H, m), 7.44 (11-I, d, J = 8.0 
Hz), 7.55 (1H, dd, J = 0.8, 7A Hz), 7.66 (1H, dd, J - 7.4, 
8.2 Hz). 

304 
ESI-MS 
472 [M+H]+ 

1H-NMR (CDCI3) 8: 1.82-1.95 (4H, m), 2.79-2.96 (3H, 
m), 3.13 (1H, dt, J = 5.4, 16.9 Hz), 3.51 (1H, m), 3.87 
(1H, m), 4.03-4.22 (2H, m), 4.38 (11-I, m), 4.51 (1H, rn), 
5.21 (1H, m), 6.85-6.90 (2H, m), 7.04 (1H, m), 7.09-7.14 
(2H, m), 7.36 (1H, t, J = 7.8 Hz), 7.83 (1H, m), 8.22 (1H, 
dt, J = 1.6, 5.0 Hz). 

305 
ESI-MS 
443 [M+H]+ 

1H-NMR (CDCI3) 8: 1.94 (4H, m), 2.89-2.93 (3H, m), 
3.16 (1H, m), 4.02 (2H, m), 4.16 (1H, rn), 4,26 (1H, m), 
4.56 (1H, m), 6.93 (1H, d, J=8.6 Hz), 7.26-7.38 (3H, m), 
7.47 (1H, m), 7.78 (1H, t, J=7.9 Hz), 7.91 (11-1, d, J=B.2 
Hz), 8.63 (1H, d, J=4.1 Hz). 

OF, 1H-NMR (CDCI3) 8 : 1.93 (3H, m), 2.81-2.92 (51-1, m), 
3.12 (1H, dd, J=5.2, 16.7 Hz), 4.01-4.21 (7H, m), 4.54 
(1H, m), 6.81 (1H, d, J=8.3 Hz), 6.88 (1H, s), 6.96 (1H, d, 
J=7.7 Hz), 7.24-7.26 (1H, m), 7.48 (1H, d, J=7.8 Hz), 
7.78 (1H, d, J=7.7 Hz), 7.92 (11-I, d, J=7.8 Hz), 8.63 (1H, 
d, J=4.8 Hz). 

ESI-MS raiz: 
487 [M+H]+ 306 

307 
ESI-MS 
458 [M+H]+ 

1H-NMR (CDCI3) 8 : 2,01-4.64 (22H, m), 6.51-6.61 (2H, 
m), 7.23-7.35 (5H, rn), 7.46-7.51 (2H, m). 

308 
ESI-MS 
416 [M+H]+ 

1H-NMR (CDCI3) 	1.22-1,28 (31-I, m,), 2.01-4.61 (17H, 
m), 6.26 (11-I, dd, J-3.6, 8.3 Hz), 6.48 (1H, t, J=6.7 Hz), 
7.24-7.51 (7H, m). 
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MS NMR Example 	 Structural formula 

11-144MR (CDC131 a 1.904.75(20H, m), 6.20 (111. dd, 
J-3.7. 8.4 Hz). 6.52 (1H. I, J-6.6 Hz). 7.26 (7H. s). 309 

ESI-MS 
444 [11+H]+ 

1 

1H-NMR (ICDC13) 6. 1_97-2.04 (EH, rn), 2.16-229 (3H, 

m), 231-3.07 (2H, rn), 3.21 (1H, m), 3.40-3.41 (4H, m), 

3.69 (1H. m 1, 3.90 (1H, m), 3.99-4.64 (4H, m). 6_23 (1H, 
dd, J=3.9. 8,3 Hz). 6.43 (1H, t, J=6.7 Hz), 7,22-7.41 (OH, 
m), 7.49 (111, d. J=13.2 Hz). 

310 ESI-MS mix: 
442 [M+1-1]+ 

1H-NMR (CEIC13) 6: 1.25 (5H, d, .1=6.16 Hz), 2.01-4.84 

(20H, m), 6.51 (1H, dd. J=3.5, 8.6 Hz), 6.66 (1H, t..1=6.6 
Hz). 7.22-7.35 (5H, m), 7 43-7.53 12H, m). 

311 ESI-MS 
466 [M+H].1- 

11 I-NMR (CDCI3) a: 1.14.4.62 (28H, m), 6.49 (11i t. 
J=6.6 Hz). 6.54 (111. dd, J=3.6. 8.5 Hz). 7.227.35 (5H, rn), 
7.41 (11-I, m), 7.49 (1H d, J=13.4 Hz). 

312 ESI-M5 
465 f/.1-"H]i- 

J 
rN 

1 H-NMR (CDC13) 8 : 2,05-5.52. (19H, m), 6.70 (1H. rr 1. 
6.84 (1H. m), 7.24-7-33 (5H m), 7.50 (1H, d, J=14.4 Ha 

7.68 (1H, m) 
313 

ESI-MS rniz: 
445 [M+Hli- 

H-NMR (CDCW 5 72.20-2.36 (2H, m), 7.86-2.05 (2H, rn), 
2.99-3.06 (111, m), 3.19 (111, dd, 	16.6 Hz). 3.46 (1H. rn), 
4.14 (1H, del, J=5.5, 10.5 Hz), 426 (1H, dd, J=1.9, 10.7 Hz), 
434 (2H, d. J=8.0 Hz). 4.63 (1H, rn), 6.56-6 90 (2H, m), 7.96 
I1H, d, J=7.5 Hz), 7.12 (111, t, .V7.7 Hz), 1 .22 (1H, d, 
Hz), 7.44 (1H. d, ..1=7.8 Hz), 7.49 (1H, sj, 7.81 (1H, d, J=7.8 
I-Iz), 7.65 (1H, t, 	Hz)- 

314 
ESI-MS rruz 
443 [M-FH]+ 

1H-NMR (CDC13) 8 • 1 85-2.34 (6H:  m), 2.74-3.14 (2H, 
in), 3.43 (1H;  ni), 3.09 (1H, (Ts), 4.13-4.25 (4H, rri), 8.37 

(0.5H, m), 5.15 [0.4H, m), 7.05-7.22 (2H, m), 728-7.62 

(511, m), 7.86 (1H, rn). 

315 ESI-MS nvz: 
441 [M+H]+ 

1H-NMR (CDC/3) 3 2.17-2.42 (3H, rn). 2.94 (1H, rn), 
3.07-3.18 (OH, ro), 3.42 (1H, rn). 3.54 (1H. m), 3.63-3.76 
(1H, m), 3.82-3.97 (2H, rrO, 4.05 (3H, d. J=4.4 Hz), 4.16 

(1H, m), 4.36 (2H, m), 4.59 (1H, m), 7.23-7.36 (5H, rn), 

7.50 (1H, dd, 	123 Hz), 7_84 (1H, d, .1=5.2 Hz), 

8.40 (1H, s). 

316 
551-MS rni z: 
471 [M-FH]+ 

SF3 

1H-NMR (CDC's) 8 : 1.56-1.74 (3H, (s), 1.97-2.12 (3H, 

rn). 2.33 (1H, m), 2.62-2.79 (3H, m), 2.98 (111, m). 3.41 
(1H, m), 3.56-3.73 (2H, m), 3.83-4.18 (6H, rn). 4.45 (1H, 

m). 6.70 (1H, dd, J=3.1, 8.4 Hz), 7.22-7 34 (511, m), 7.39-
7.48 (2H, rn), 7.95 (1H, rn). 

317 
ESI-MS 
43111,11*K4 

WC( 

MS Example Structural formula NMR 

1H-NMR (CDCI3) : 1.98-4.76 (20H, m), 6.20 (1H, dd, 
J=3.7, 8.4 Hz), 6.52 (1H, t, J=6.6 Hz), 7.26 	s). 

1H-NMR (CDCI3) 	L97-2.04 (6H, m), 2.16-2.39 (3H, 
m), 2.81-3.07 (2H, m), 3.21 (1H, m), 3.40-3.41 (41-1, m), 
3.69 (1H, m), 3.90 (1H, m), 3.99-4.64 (41-1, m), 6.23 (1E-1, 
dd, J=3.9, 8.3 Hz), 6.43 (11-1, t, J=6.7 Hz), 7.22-7.41 (61-1, 
m), 7.49 (11-1, d, J=13.2 Hz). 

1H-NMR (CDCI3) B : 1.26 (6H, d, J=6.16 Hz), 2.01-4.64 
(20H, m), 6.51 (1H, dd, J=3.5, 8.5 Hz), 6.56 (1H, t, J=6.6 
Hz), 7.22-7.35 (5H, m), 7.43-7.53 (2H, m). 

ESI-MS mlz: 
486 [M+H]+ 

309 

310 

311 

1H-rsviR (CDCI3) 8 : 1.144.62 (28H, rn), 6.49 (1H, t, 
J=6.6 Hz), 6.54 (1H, dd, J=3.6, 8.5 Hz), 7.227.35 (51-1, m), 
7.41 (1H, m), 7.49 (1H, d, J=13.4 Hz). 

ESI-MS m/z: 
486 [M+H]+ 312 

1 H-NMR (CDCI3) S : 2.05-5.54 (19H, m), 6.70 (1H, m), 
6.84 (1H, m), 7.24-7.33 (5H, m), 7.50 (1H, d, J=14.4 Hz), 
7.58 (1H, m). 

ESI-MS m/z: 
445 [M+H]+ 313 

1H-NMR (CDCI3) a: 2.20-2.36 (2H, m), 2.86-2.95 (2H, m), 
2.99-3.06 (1H, m), 3.19 (1H, dd, J=5.7, 16.5 Hz), 3.46 (1H, m), 
4.14 (1H, dd, J=5.5, 10.8 Hz), 425 (1H, dd, J=1.9, 10.7 Hz), 
4.34 (2H, d, J=8.0 Hz), 4.63 (1H, m), 6.86-6.90 (2H, m), 7.96 
(1H, d, J=7.5 Hz), 7.12 (1H, 1, J-7.7 Hz), 7.22 (1H, d, J=6.6 
Hz), 7.44 (1H, d, J=7.8 Hz), 7.49 (1H, s), 7.61 (1H, d, J=7.8 
Hz), 7.86 (1H, 1, J=7.8 Hz). 

314 ESI-MS m/z: 
443 [M+H]+ 

1H-NMR (CDCI3) a: 1.85-2.34 (6H, m), 2.74-3.14 (2H, 
m), 3.43 (1H, m), 3.89 (1H, m), 4.13-4.35 (4H, m), 5.37 
(0.6H, m), 6.15 (0.4H, m), 7.05-7.22 (21-1, m), 7.28-7.62 
(5H, rn), 7.86 (1H, rn). 

1H-NMR (CDCI3) : 2.17-2.42 (3H, rn), 2.94 (1H, m), 
3.07-3.18 (1H, in), 3.42 (1H, m), 3.54 (1H, m), 3.63-3.75 
(1H, m), 3.82-3.97 (2H, rn), 4.05 (3H, d, J=4.4 Hz), 4.16 
(1H, m), 4.35 (2H, m), 4.59 (1 H, m), 7.23-7.35 	m), 
7.50 (1H, dd, J=2.0, 12.3 Hz), 7.64 (11-1, d, J=6.2 Hz), 
8.40 (1H, s). 

1H-NMR (CDCI3) a : 1.55-1.74 (3H, rn), 1.97-2.12 (3H, 
m), 2.33 (1H, m), 2.62-2.79 (3H, m), 2.98 (1H, m), 3.41 
(1H, m), 3.56-3.73 (21-1, rn), 3.83-4.18 (6H, rn), 4.45 (1H, 
m), 6.70 (1H, dd, J=3.1, 8.4 Hz), 7.22-7.34 (51-1, rn), 7.39-
7.46 (2H, m), 7.98 (1H, m). 

ESI-MS m/z: 
441 [M+H]+ 

ESI-MS m/z: 
471 [M+H]+ 

ESI-MS m/z: 
431 [M+H]+ 

ESI-MS mlz: 
444 [M+H]+ 

ESI-MS mlz: 
442 [M+H]+ 

315 

316 

317 

MS Example Structural formula NMR 

1H-NMR (CDCI3) : 1.98-4.76 (20H, m), 6.20 (1H, dd, 
J=3.7, 8.4 Hz), 6.52 (1H, t, J=6.6 Hz), 7.26 	s). 

1H-NMR (CDCI3) 	L97-2.04 (6H, m), 2.16-2.39 (3H, 
m), 2.81-3.07 (2H, m), 3.21 (1H, m), 3.40-3.41 (41-1, m), 
3.69 (1H, m), 3.90 (1H, m), 3.99-4.64 (41-1, m), 6.23 (1E-1, 
dd, J=3.9, 8.3 Hz), 6.43 (11-1, t, J=6.7 Hz), 7.22-7.41 (61-1, 
m), 7.49 (11-1, d, J=13.2 Hz). 

1H-NMR (CDCI3) B : 1.26 (6H, d, J=6.16 Hz), 2.01-4.64 
(20H, m), 6.51 (1H, dd, J=3.5, 8.5 Hz), 6.56 (1H, t, J=6.6 
Hz), 7.22-7.35 (5H, m), 7.43-7.53 (2H, m). 

ESI-MS mlz: 
486 [M+H]+ 

309 

310 

311 

1H-rsviR (CDCI3) 8 : 1.144.62 (28H, rn), 6.49 (1H, t, 
J=6.6 Hz), 6.54 (1H, dd, J=3.6, 8.5 Hz), 7.227.35 (51-1, m), 
7.41 (1H, m), 7.49 (1H, d, J=13.4 Hz). 

ESI-MS m/z: 
486 [M+H]+ 312 

1 H-NMR (CDCI3) S : 2.05-5.54 (19H, m), 6.70 (1H, m), 
6.84 (1H, m), 7.24-7.33 (5H, m), 7.50 (1H, d, J=14.4 Hz), 
7.58 (1H, m). 

ESI-MS m/z: 
445 [M+H]+ 313 

1H-NMR (CDCI3) a: 2.20-2.36 (2H, m), 2.86-2.95 (2H, m), 
2.99-3.06 (1H, m), 3.19 (1H, dd, J=5.7, 16.5 Hz), 3.46 (1H, m), 
4.14 (1H, dd, J=5.5, 10.8 Hz), 425 (1H, dd, J=1.9, 10.7 Hz), 
4.34 (2H, d, J=8.0 Hz), 4.63 (1H, m), 6.86-6.90 (2H, m), 7.96 
(1H, d, J=7.5 Hz), 7.12 (1H, 1, J-7.7 Hz), 7.22 (1H, d, J=6.6 
Hz), 7.44 (1H, d, J=7.8 Hz), 7.49 (1H, s), 7.61 (1H, d, J=7.8 
Hz), 7.86 (1H, 1, J=7.8 Hz). 

314 ESI-MS m/z: 
443 [M+H]+ 

1H-NMR (CDCI3) a: 1.85-2.34 (6H, m), 2.74-3.14 (2H, 
m), 3.43 (1H, m), 3.89 (1H, m), 4.13-4.35 (4H, m), 5.37 
(0.6H, m), 6.15 (0.4H, m), 7.05-7.22 (21-1, m), 7.28-7.62 
(5H, rn), 7.86 (1H, rn). 

1H-NMR (CDCI3) : 2.17-2.42 (3H, rn), 2.94 (1H, m), 
3.07-3.18 (1H, in), 3.42 (1H, m), 3.54 (1H, m), 3.63-3.75 
(1H, m), 3.82-3.97 (2H, rn), 4.05 (3H, d, J=4.4 Hz), 4.16 
(1H, m), 4.35 (2H, m), 4.59 (1 H, m), 7.23-7.35 	m), 
7.50 (1H, dd, J=2.0, 12.3 Hz), 7.64 (11-1, d, J=6.2 Hz), 
8.40 (1H, s). 

1H-NMR (CDCI3) a : 1.55-1.74 (3H, rn), 1.97-2.12 (3H, 
m), 2.33 (1H, m), 2.62-2.79 (3H, m), 2.98 (1H, m), 3.41 
(1H, m), 3.56-3.73 (21-1, rn), 3.83-4.18 (6H, rn), 4.45 (1H, 
m), 6.70 (1H, dd, J=3.1, 8.4 Hz), 7.22-7.34 (51-1, rn), 7.39-
7.46 (2H, m), 7.98 (1H, m). 

ESI-MS m/z: 
441 [M+H]+ 

ESI-MS m/z: 
471 [M+H]+ 

ESI-MS m/z: 
431 [M+H]+ 

ESI-MS mlz: 
444 [M+H]+ 

ESI-MS mlz: 
442 [M+H]+ 

315 

316 

317 

 

315 

 

[1433] 

[Table 45] 



Example 

318 

Structural formula NMR 

1H-NMR (CDCI3) 7 1.39-2.36 (141-I, m), 2.76 (1H, m), 
3.03-3.08 (2H, m}, 3.49 (1H, m), 3.70 (1H, rr), 3.94-4.11 
(2H, in), 4.37 (1H, rn), 4.77 (0.6H, ril), 5.21 (0.4H, m), 
7.20-7.31 (5H, m), 7.43 (1H:  m). 

MS 

ESI-MS mix: 
414 pri.H14 

/ 

319 

320 
	 N /4r4  

321 
	

HN• 

H4.• 
322 

-11F1 

FIN IN 
 

324 324 

HN 
325 

0F3  

1H-NMR (CDCf.j) 	0.94-1.05 (6H, m), 1.83-2 18 (8H, 
m), 2.54-3.20 (5H, in), 3.80 (1H, m), 4_08 (1H, m):  4.24 
(1H, m), 4.58-5.42 (2H. En), 8.65-5.9U (2H, ml, 7.05 (1H, 
d, J=7.4 Hz). 7.12 (1H, t. J=7.7 Hz), 7.18 (1H.d.J=7.6 
Hz), 7,43 (1H, m). 

1H-NMR (MC13) FS': 1.33 (3H, s). 1.39 (3H, a), 1.49-1.76 
(5H, m), 1.96 (1H, m), 2_07 (1H, m), 2.73 (1H, m), 2.84-
2.96 (2H. m), 3.18 (1H, dd, J=5.5, 16.5 Hz), 3.50 (1H. t, 
J=11.1 Hz), 4.06-415 (2H:  m),424 (1H, d, J=10.0 Hz), 
4.62 (1H, m), 6.85•6.90 (2H, m), 7.05 (111, d, J=7.4 Hz), 
7.12 (1H. t, J.7.7 Hz). 7.18 (1H, 1, J=8.0 Hz), 7.40 (1H, 
s). 

1H-NMR (C0C1s) 8: 1.98 (1H, m), 2.20 (1H. m), 2.76- 
2.99 (3H, m), 3.18 	dd, J = 5.6, 16.6 Hz), 3.71-3.82 
(2H, m), 3.96-4.15 (6H, m), 4 24 (1H, dd, J=2.3. 10.7 
H7),4.67 (1H, m), 8.85-6 90 (2H, rn), 7.05 OH, (1..1= 7.4 
Hz), 7.12 (1H, 1, J = 7.7 Hz), 7.18 (1 H, d, J=7.9 Hz), 
7.41 (1H, a) . 

1H-NLIFE (CD(11,) 	: 1.74 (1H, m), 1.87 (1H, rn), 2.73 
(1H, in), 2.84 (SH, d, J=1.7 Hz), 2.88 (1H. tn), 2,95 (1H, 
m), 3.16 (TH, td, j=5.4, 16.5 H7), S.83111-1, rn), 4_01 (1H, 
dd:  J=5.5„ 12.3 Hz):  4.13 (1H, rn), 4.22 (1H, m), 4.39 (1H, 
m), 4.81 	m), 6.84-6.91 (2H, m), 7.04 (1H, t, J=6.9 
Hz), 7.10-7.17 (2H, m), 7.35 (1H, a), 7.55-7.59 (2H, m), 
7.65 (1H. m), 7.82-7.65 (2H, m). 

1H-NMR (CDC.I.J) 8-  2.18 (3H, s), 3.07 (2H. 1, .1=7.1 Hz), 
3.49 (1H, d, J=18.6 Hz). 3.57 (1H, t, J=7.2 Hz), 3.76 (2H. 
q, J=5.8 Hz), 4.05-4.10 (3H, m), 7.05 (111, m), 7.12 (1H, 
m), 7.7-7.27 (2H, m), 7.32-7.39 (6H, m), 7.43 (1H, a), 
7.64 (1H, d, J=7.8 1-14 8.25 (1H, 5). 

1H-NMR (CDCI3) 	2.97 (2H, t, J=7.2 Hz), 3,65-3.70 
(2H, m). 4.'8-4.31 (3H, m), 4A2-4.47 (2H, m, ), 7.11 (1H, 
m), 7.40-7.53 (5H, m), 7.68 (1H, d,..1=7.8 Hz), 7.71 (1H, 
(I,. J=7.9 Hz), 7.95 (1H, t, J=7.7 Hz). 

1H-NMR (CDC13) 8: 2,15 (3H, s), 2.90 (2H, 1: .1=7.3 Hz), 
3.51 (11-1, m). 3.57-3.68 (4H, rn), 4.04-4.13 (4H, m), 6.83 

m), 5.95 (1 H, m), 7.07-7.11 (4H. m), 7.26 (1H, m), 
7.31-7.35 (2H. m), 7.43 (1H, s). 

1H-NMR(COCIa) S : 2,27 (3H, s), 2.97 (2H, t, .1=7 3 Hz), 
3.67 (2H, q, J=7.0 Hz), 3.33 (1H, d, J=16.1 Hz), 4.03 (1H, 
d, J=16.1 Hz). 4.10 (1H, m). 4.314.42  (2H, m), 7.11 (1H, 
m). 7.42-7,51 	m), 7.67-7.71 (2H, Fr), 7.95 (1H, I. 
J=7.7 Hz). 

ES1-MS 
386 [1,A+Fl1k 

ESI-MS mt: 
386 [P,A+1-11+ 

ES]-MS m!z: 
428 [1.1+H1+ 

ESI-MS miz: 
167 [M+HI+ 

ESI-MS mfz 
484 [M-FH1+ 

ES1-MS 
496 [M+111+ CF3 

1H-NMR (CDCI3) 8 : 2.27 (3H, s), 2.97 (2H, t, J=7.3 Hz), 
3.67 (2H, q, J=7.0 Hz), 3.83 (1H, d, J=16.1 Hz), 4.03 (1H, 
d, J=16.1 Hz), 4.18 (1 H, m), 4.31-4.44 (2H, m), 7.11 {1H, 
m), 7.42-7.51 (5H, m), 7.67-7.71 (2H, m), 7.95 (11-I, t, 
J=7.7 Hz). 

MS 

ESI-MS m/z: 
414 [M+H]+ 

ESI-MS m/z; 
386 [M+H]+ 

ESI-MS m/z: 
386 [M41-1]+ 

ESI-MS m/z: 
426 [M+H]+ 

ESI-MS m/z: 
467 [M+H]+ 

ESI-MS m/z: 
484 [M+11+ 

ESI-MS Fritz: 
498 1M+Hi+ 

cp 

325 
HN • 	\ • 

F3 

326 

Structural formula NMR 

11-1-NMR (CDCI3) 8: 1.39-2.36 (14H, m), 2.76 (1H, m), 
3.03-3.06 (2H, m), 3.49 (1H, m), 3.70 (1H, m), 3.94-4.11 

m), 4.37 (1H, m), 4.77 (0.6H, m), 5.21 (0.4H, m), 
7.20-7.31 (5H, m), 7.43 (1H, m). 

1H-NMR (CDCI3) 8 ; 0.94-1.06 (6H, m), 1.63-2.16 (611, 
in), 2.54-3.20 (5H, m), 3.80 (1H, rn), 4.08 (11-1, in), 4.24 
(1H, m), 4.58-5.42 (2H, m), 6.85-6.90 (2H, rn), 7.05 (1H, 
d, J=7.4 Hz), 7.12 (11-1, t, J=7.7 Hz), 7.18 (1H, d, J=7.6 
Hz), 7.43 (1H, m). 

319 

1>n---"Cr1:14r4- C53)  

1H-NMR (CDCI3) : 1.33 (3H, s), 1.39 (3H, s), 1.49-1.76 
(5H, m), 1.96 (1H, m), 2.07 (1H, ni), 2.73 (1H, rn), 2.84-
2.96 (2H, m), 3.18 (111, dd, J=5.5, 16.5 Hz), 3.56 (1H, t, 
J=11.1 Hz), 4.06-4.15 (2H, m), 4.24 (11-1, d, J=10.6 Hz), 
4.62 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.4 Hz), 
7.12 (1H, t, J=7.7 Hz), 7.18 (1H, d, J=8.0 Hz), 7.40 (1H, 
s). 

320 

1H-NMR (CDCI3) 8: 1.98 (1H, m), 2.20 (1H, m), 2.76-
2.99 (31-1, m), 3.18 (1H, dd, J = 5.6, 16.6 Hz), 3.71-3.82 
(2H, m), 3.96-4.15 (61-1, m), 4.24 (11-1, dd, J= 2.3, 10.7 
Hz), 4.62 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, J = 7.4 
Hz), 7.12 (1H, 1, J = 7.7 Hz), 7.18 (1H, d, J = 7.9 Hz), 
7.41 (1H, s) . 

321 

1H-NMR (CDCI3) 8 1.74 (1H, rn), 1.87 (1H, m), 2.73 
(1H, m), 2.84 (3H, d, J=1.7 Hz), 2.88 (1H, m), 2.96 (1H, 
m), 3.18 (1 H, td, J=5.4, 16.5 Hz), 3.83 (111, m), 4.01 (1H, 
dd, J=5.5, 12.3 Hz), 4.13 (1H, m), 4.22 (1H, m), 4.39 (1H, 
m), 4.61 (1H, m), 6.84-6.91 (2H, m), 7.04 (111, t, J=6.9 
Hz), 7.10-7.17 (2H, rn), 7.35 (11-1, s), 7.55-7.59 (2H, m), 
7.65 (1H, m), 7.82-7.85 (2H, m). 

1H-NMR {CDCI3) 6: 2.16 (3H, s), 3.07 (2H, t, J=7.1 Hz), 
3.49 (1H, d, J=15.6 Hz), 3.57 (1H, t, J=7.2 Hz), 3.76 (2H, 
q, J=6.8 Hz), 4.05-4.10 	rn), 7.05 (1H, m), 7.12 (1H, 
m), 7.7-7.21 (2H, rn), 7.32-7.39 	m), 7.43 (1H, s), 
7.64 (1H, d, J=7.8 Hz), 8.25 (1H, s). 

322 

323 

1H-NMR {CDCI3) 6: 2.97 (2H, t, J=7.2 Hz), 3.65-3.70 
(2H, rn), 4.18-4.31 (3H, m), 4.42-4.47 (2H, m, ), 7.11 (1H, 
m), 7.40-7.53 (5H, m), 7.68 (1H, d, J=7.8 Hz), 7.71 (1H, 
d, J=7.9 Hz), 7.95 (1H, t, J=7.7 Hz). 

1 H-NMR (CDCI3) : 2.16 (3H, s), 2.90 (2H, t, J=7.3 Hz), 
3.51 (1H, m), 3.57-3.68 (4H, m), 4.04-4.13 (4H, m), 6.83 
(1H, rn), 6.95 (1H, m), 7.07-7.11 (4H, rn), 7,26 (1 H, m), 
7.31-7.35 (2H, m), 7.43 (1H, s). 

324 
F3  

F 

Example 

318 

CF3 

1H-NMR (CDCI3) 8 : 2.27 (3H, s), 2.97 (2H, t, J=7.3 Hz), 
3.67 (2H, q, J=7.0 Hz), 3.83 (1H, d, J=16.1 Hz), 4.03 (1H, 
d, J=16.1 Hz), 4.18 (1 H, m), 4.31-4.44 (2H, m), 7.11 {1H, 
m), 7.42-7.51 (5H, m), 7.67-7.71 (2H, m), 7.95 (11-I, t, 
J=7.7 Hz). 

MS 

ESI-MS m/z: 
414 [M+H]+ 

ESI-MS m/z; 
386 [M+H]+ 

ESI-MS m/z: 
386 [M41-1]+ 

ESI-MS m/z: 
426 [M+H]+ 

ESI-MS m/z: 
467 [M+H]+ 

ESI-MS m/z: 
484 [M+11+ 

ESI-MS Fritz: 
498 1M+Hi+ 

cp 

325 
HN • 	\ • 

F3 

326 

Structural formula NMR 

11-1-NMR (CDCI3) 8: 1.39-2.36 (14H, m), 2.76 (1H, m), 
3.03-3.06 (2H, m), 3.49 (1H, m), 3.70 (1H, m), 3.94-4.11 

m), 4.37 (1H, m), 4.77 (0.6H, m), 5.21 (0.4H, m), 
7.20-7.31 (5H, m), 7.43 (1H, m). 

1H-NMR (CDCI3) 8 ; 0.94-1.06 (6H, m), 1.63-2.16 (611, 
in), 2.54-3.20 (5H, m), 3.80 (1H, rn), 4.08 (11-1, in), 4.24 
(1H, m), 4.58-5.42 (2H, m), 6.85-6.90 (2H, rn), 7.05 (1H, 
d, J=7.4 Hz), 7.12 (11-1, t, J=7.7 Hz), 7.18 (1H, d, J=7.6 
Hz), 7.43 (1H, m). 

319 

1>n---"Cr1:14r4- C53)  

1H-NMR (CDCI3) : 1.33 (3H, s), 1.39 (3H, s), 1.49-1.76 
(5H, m), 1.96 (1H, m), 2.07 (1H, ni), 2.73 (1H, rn), 2.84-
2.96 (2H, m), 3.18 (111, dd, J=5.5, 16.5 Hz), 3.56 (1H, t, 
J=11.1 Hz), 4.06-4.15 (2H, m), 4.24 (11-1, d, J=10.6 Hz), 
4.62 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, J=7.4 Hz), 
7.12 (1H, t, J=7.7 Hz), 7.18 (1H, d, J=8.0 Hz), 7.40 (1H, 
s). 

320 

1H-NMR (CDCI3) 8: 1.98 (1H, m), 2.20 (1H, m), 2.76-
2.99 (31-1, m), 3.18 (1H, dd, J = 5.6, 16.6 Hz), 3.71-3.82 
(2H, m), 3.96-4.15 (61-1, m), 4.24 (11-1, dd, J= 2.3, 10.7 
Hz), 4.62 (1H, m), 6.85-6.90 (2H, m), 7.05 (1H, d, J = 7.4 
Hz), 7.12 (1H, 1, J = 7.7 Hz), 7.18 (1H, d, J = 7.9 Hz), 
7.41 (1H, s) . 

321 

1H-NMR (CDCI3) 8 1.74 (1H, rn), 1.87 (1H, m), 2.73 
(1H, m), 2.84 (3H, d, J=1.7 Hz), 2.88 (1H, m), 2.96 (1H, 
m), 3.18 (1 H, td, J=5.4, 16.5 Hz), 3.83 (111, m), 4.01 (1H, 
dd, J=5.5, 12.3 Hz), 4.13 (1H, m), 4.22 (1H, m), 4.39 (1H, 
m), 4.61 (1H, m), 6.84-6.91 (2H, m), 7.04 (111, t, J=6.9 
Hz), 7.10-7.17 (2H, rn), 7.35 (11-1, s), 7.55-7.59 (2H, m), 
7.65 (1H, m), 7.82-7.85 (2H, m). 

1H-NMR {CDCI3) 6: 2.16 (3H, s), 3.07 (2H, t, J=7.1 Hz), 
3.49 (1H, d, J=15.6 Hz), 3.57 (1H, t, J=7.2 Hz), 3.76 (2H, 
q, J=6.8 Hz), 4.05-4.10 	rn), 7.05 (1H, m), 7.12 (1H, 
m), 7.7-7.21 (2H, rn), 7.32-7.39 	m), 7.43 (1H, s), 
7.64 (1H, d, J=7.8 Hz), 8.25 (1H, s). 

322 

323 

1H-NMR {CDCI3) 6: 2.97 (2H, t, J=7.2 Hz), 3.65-3.70 
(2H, rn), 4.18-4.31 (3H, m), 4.42-4.47 (2H, m, ), 7.11 (1H, 
m), 7.40-7.53 (5H, m), 7.68 (1H, d, J=7.8 Hz), 7.71 (1H, 
d, J=7.9 Hz), 7.95 (1H, t, J=7.7 Hz). 

1 H-NMR (CDCI3) : 2.16 (3H, s), 2.90 (2H, t, J=7.3 Hz), 
3.51 (1H, m), 3.57-3.68 (4H, m), 4.04-4.13 (4H, m), 6.83 
(1H, rn), 6.95 (1H, m), 7.07-7.11 (4H, rn), 7,26 (1 H, m), 
7.31-7.35 (2H, m), 7.43 (1H, s). 

324 
F3  

F 

Example 

318 

 

316 

 

[1434] 

[Table 46] 



Structural formula NMR MS Example 

1l I-N MR (CDCI3) 	:1.40-1.50 	m), 1.77 (21-1. m), 
2.06 (1H, rr.), 2.10 (3H, s), 2.80 (2H, t, J=7.3 Hz), 3.42. 
3.68 (6H, m), 3.79 (2H, d, 	Hz), 4.08-4.13 (5H, m), 
6.74-6.79 (2H, en), 6.83 (1H, d, J=7.7 Hz), 7.12 (1H. 
J=6.2 Hz], 7 21 (1H, t, J=7.8 Hz), 7.33-7.40 (5H, rn), 7.44 
(1H: s). 

327 

11-1-NIVR (CDCI3) 9 : 0.91 (9H, s). 1.2341.28 (211, m). 
1.39 (1H, rn). 1.48-1.54 (2H, m), 2.87 (1H. dd, J.5.0, 
16.4 Hz). 2.99 OH, m), 3.18 (1 H, rn), 3.61 (1H, m), 3.95-
4.04 (2H, m). 4.11-4.16 (2H, m), 4.24 (11-1, d, J=10-8 Hz), 
4.62 (1H, m), 6.85-6.90 (2H, my, 7.05 (1H, d, .1=7.6 Hz), 
7_12 (1H, in); 7.17 (1H, m), 7.43 (1H, s). 

HN' 328 

1H-NMR (GDCla) 8: 1.26 (2H, rn), 2.16 (1H, rn). 2.20 
(1H,. s), 2.38 (1H, in), 2.65-8.10 (1H, m), 3.46-3.63 (2H, 
44.07-428 (4H, m), 4.394.53 (1H, m), 4.64-4.77 (1H, 
1'4 7.23-7.43 (811. rm), 7.52 (1H, rn), 7.70 (111, dd, J=2.0, 
7,4 Hz). 

329 ESI-MS mfz: 
435 (M+H]i• 

f 

1H-NMR (CDC13) : 2.18 (3H, s), 3.51-3.61 (2H, rn), 
4.08-4.23 (4H, rn), 4.56-4.00 (2H, m), 5.03 (1H, m), 5.50 
(1H, m), 6.99 (1H, d, J=8.4 Hz), 7.30 (1H, d, J=7.3 Ha), 
7.34-7.41 (5H. rn), 7.46 (1H. s), 7.75 (1H, t, J=7.0 Hz)- 

ESI-MS rnfz:. 
450 (M+H]+ 

_i— P  

	

- --t 	44—', \ , 

11. 	

bF, 
330 	 ---N"'"7-14, ..0- 

„..1..„N--/- 1 

--...4-' 

1H-NMR (CDCI3} 5 2.19 (3H, s), 3.52-3.62 (2H, m), 
4.044_16 (51-I, m). 7.33-7.42 (7H, rn), 7_57 (11-I, 1..1=7.8 
Hz], 7.71 (1H, d, J=7.9 Hz), 7.78 (1H. d. k7.8 Hz), 7.82 
(1H, ))). 

F - 

331 	 nr 	H,14--( 	• — , 
VF 

ES1-MS m.r.L 
465 [M+1-1]+ 

1H-NMR (CDCI,) 8: 2-20 (3H, s}, 3.06-3.11 (4H, rn), 
3.14-3.70 (4H, nn), 4.07-4.25 (4H, my. 7.32-7.61 (10H, m). 

ICI ~r 

332 
ESI-MS miz: 
'143 [M1.1+H]i- \CF3 N- 

1H-NMR (CDCI3) 8 : 2.29 (3H: s), 3.58 (1H, m), 3.87 (1H, 
d, J=16.1 Hz). 3.90-4.14 (2H, rn), 4.20 (11-1, rr)). 4 40 (1H, 
m), 5.70 (1H, dd, 	47.6 	7.45 (1H, nl), 7.53 (1H, 
s). 7.51-7.55 (2H: m), 7.56-7.63 (2H, m), 7.67-7.73 (3H, 
(11)., 7.56 (1 H, 1, 	Hz). 

ESI-MS mdrzi 
516 [M+1-1]+ 333 

11 1 

1H-NMR (CDC13) 8: 2_17-2.19 (3H, rn), 3.01-3.95 (5H, 
rn), 4.08-4.31 (4H, m), 4.67-5.05 (1H, rn). 6.95-7.25 (4H, 
rn), 7.35-7 40 (5H, mj, 7.46 (1H, s). 

• % 

334 

1H-NMR (CDCI3) 	2.16-2.31 (5H, m), 3.53-3.58 (2H, 
m), 3.77-3.95 (2H, m), 4.024.20 (4H. n1). 4.30-4.40 (2H, 
rn), 5.71 (1H, rn), 6.08 H d, J=8.3 Hz), 7.22-7.25 (2H, 
m), 7.30 (1H, rn), 7.43 k"1-1. m), 7.40 (1H, d, ..I=6.3 Hz), 
7.70 (1H, t, J=7.8 Hz). 

ESI-MS 
556 (M+H) 4- 

335 
F3t 

Structural formula 

F3C0 

Example 

327 

NMR 

1H-NMR (CDCI3) &: 1.40-1.50 (2H, m), 1.77 (2H, m), 
2.06 (1H, m), 2.18 (31-1, s), 2.88 (21-1, t, J=7.3 Hz), 3.42-
3.68 (6H, m), 3.79 (21-1, d, J=6.5 Hz), 4.08-4.13 (5H, m), 
6.74-6.79 (2H, m), 6.83 (1H, d, J=7.7 Hz), 7.12 (1H, t, 
J=6.2 Hz), 7.21 (1H, t, J=7.8 Hz), 7.33-7.40 (5H, rn), 7.44 
(1H, s). 

MS 

328 

1H-NMR (CDCI3) : 0.91 (9H, s), 1.23-1.28 (2H, rn), 
1.39 (11-I, m), 1.48-1.54 (2H, m), 2.87 (1H, dd, J=5.0, 
16.4 Hz), 2.99 (114, m), 3.18 (1H, m), 3.61 (1H, m), 3.95-
4.04 (2H, m), 4.11-4.16 (2H, m), 4.24 (1H, d, J=10.8 Hz), 
4.62 (11-1, rn), 6.85-6.90 (2H, rn), 7.05 (1H, d, J=7.6 Hz), 
7.12 (1H, m), 7.17 (1H, m), 7.43 (1H, s). 

HN 

F 

1H-NMR (CDCI3) 8 : 1.26 (2H, m), 2.16 (11-1, rn), 2.20 
(1H, a), 2.38 (1H, m), 2.85-3.10 
m), 4.07-4.28 (4H, m), 4.394.53 

(1H, m), 3.48-3.63 
(1H, m), 4.64-4.77 

(2H, 
(1H, 

m), 7.23-7.43 (8H, m), 7.52 (1H, m), 7.70 (114, dd, J=2.0, 
7.4 Hz). 

1H-NMR (CDCI3) 8: 2.18 (3H, s), 3.51-3.61 (2H, m), 
4.08-4.23 (4H, m), 4.58-4.60 (2H, rn), 5.03 (1H, rn), 5.50 
(1H, m), 6.98 (11-1, d, J=8.4 Hz), 7.30 (11-1, d, J=7.3 Hz), 
7.34-7.41 (5H, m), 7.46 (1H, s), 7.75 (1H, t, J=7.6 Hz). 

1H-NMR (CDCI3) : 2.19 (3H, s), 3.52-3.62 (2H, m), 
4.04-4.16 (5H, in), 7.33-7.42 (7H, m), 7.57 (11-I, t, J=7.8 
Hz), 7.71 (1H, d, J=7.9 Hz), 7.76 (1H, d, J=7.8 Hz), 7.82 
(1H, s). 

1H-NMR (CDCI3) 6 : 2.20 (3H, s), 3.06-3.11 (4H, m), 
3.44-370 (4H, m), 4.07-4.25 (4H, rn), 7.32-7.61 (10H, m). 

1H-NMR (CDCI3) 8 : 2.29 (3H, s), 3.58 (1 H, ni), 3.87 (1H, 
d, J=16.1 Hz), 3.99-4.14 (2H, m), 4.20 (1H, m), 4.40 (1H, 
rn), 5.70 (11-1, dd, J=6.6, 47.8 Hz), 7.45 (1H, m), 7.53 (1H, 
s), 7.51-7,55 (2H, m), 7.59-7.63 (2H, m), 7.67-7.73 (314, 
ni), 7.96 (1H, t, J=7.8 Hz). 

1H-NMR (CDCI3) : 2.17-2.19 (3H, m), 3.01-3.95 (5H, 
m), 4.08-4.31 (4H, m), 4.67-5.05 (1H, rn), 6.95-7.25 (4H, 
m), 7.35-7.40 (5H, m), 7.46 (1H, s). 

1H-NMR (CDCI3) a: 2.19-2.31 (5H, m), 3.53-3.68 (2H, 
m), 3.77-3.95 (21-1, in), 4.02-4.20 (4H, rn), 4.30-4.40 (2H, 
m), 5.71 (1H, m), 6.88 (1H, d, J=8.3 Hz), 7.22-7.25 (2H, 
m), 7.30 (1H, m), 7.43 (1H, m), 7.48 (1H, d, J=8.3 Hz), 
7.70 (1H, t, J=7.8 Hz). 

329 

330 

331 

332 

333 
F3 

334 

335 

ESI-MS raiz: 
439 [M+H]+ 

ESI-MS 
4581M+H1+ 

ESI-MS 
465 [M+H]+ 

ESI-MS 
443 [M+H]+ 

ESI-MS 
516 [M+H]+ 

ESI-MS rniz: 
556 (M+HI+ 

Structural formula 

F3C0 

Example 

327 

NMR 

1H-NMR (CDCI3) &: 1.40-1.50 (2H, m), 1.77 (2H, m), 
2.06 (1H, m), 2.18 (31-1, s), 2.88 (21-1, t, J=7.3 Hz), 3.42-
3.68 (6H, m), 3.79 (21-1, d, J=6.5 Hz), 4.08-4.13 (5H, m), 
6.74-6.79 (2H, m), 6.83 (1H, d, J=7.7 Hz), 7.12 (1H, t, 
J=6.2 Hz), 7.21 (1H, t, J=7.8 Hz), 7.33-7.40 (5H, rn), 7.44 
(1H, s). 

MS 

328 

1H-NMR (CDCI3) : 0.91 (9H, s), 1.23-1.28 (2H, rn), 
1.39 (11-I, m), 1.48-1.54 (2H, m), 2.87 (1H, dd, J=5.0, 
16.4 Hz), 2.99 (114, m), 3.18 (1H, m), 3.61 (1H, m), 3.95-
4.04 (2H, m), 4.11-4.16 (2H, m), 4.24 (1H, d, J=10.8 Hz), 
4.62 (11-1, rn), 6.85-6.90 (2H, rn), 7.05 (1H, d, J=7.6 Hz), 
7.12 (1H, m), 7.17 (1H, m), 7.43 (1H, s). 

HN 

F 

1H-NMR (CDCI3) 8 : 1.26 (2H, m), 2.16 (11-1, rn), 2.20 
(1H, a), 2.38 (1H, m), 2.85-3.10 
m), 4.07-4.28 (4H, m), 4.394.53 

(1H, m), 3.48-3.63 
(1H, m), 4.64-4.77 

(2H, 
(1H, 

m), 7.23-7.43 (8H, m), 7.52 (1H, m), 7.70 (114, dd, J=2.0, 
7.4 Hz). 

1H-NMR (CDCI3) 8: 2.18 (3H, s), 3.51-3.61 (2H, m), 
4.08-4.23 (4H, m), 4.58-4.60 (2H, rn), 5.03 (1H, rn), 5.50 
(1H, m), 6.98 (11-1, d, J=8.4 Hz), 7.30 (11-1, d, J=7.3 Hz), 
7.34-7.41 (5H, m), 7.46 (1H, s), 7.75 (1H, t, J=7.6 Hz). 

1H-NMR (CDCI3) : 2.19 (3H, s), 3.52-3.62 (2H, m), 
4.04-4.16 (5H, in), 7.33-7.42 (7H, m), 7.57 (11-I, t, J=7.8 
Hz), 7.71 (1H, d, J=7.9 Hz), 7.76 (1H, d, J=7.8 Hz), 7.82 
(1H, s). 

1H-NMR (CDCI3) 6 : 2.20 (3H, s), 3.06-3.11 (4H, m), 
3.44-370 (4H, m), 4.07-4.25 (4H, rn), 7.32-7.61 (10H, m). 

1H-NMR (CDCI3) 8 : 2.29 (3H, s), 3.58 (1 H, ni), 3.87 (1H, 
d, J=16.1 Hz), 3.99-4.14 (2H, m), 4.20 (1H, m), 4.40 (1H, 
rn), 5.70 (11-1, dd, J=6.6, 47.8 Hz), 7.45 (1H, m), 7.53 (1H, 
s), 7.51-7,55 (2H, m), 7.59-7.63 (2H, m), 7.67-7.73 (314, 
ni), 7.96 (1H, t, J=7.8 Hz). 

1H-NMR (CDCI3) : 2.17-2.19 (3H, m), 3.01-3.95 (5H, 
m), 4.08-4.31 (4H, m), 4.67-5.05 (1H, rn), 6.95-7.25 (4H, 
m), 7.35-7.40 (5H, m), 7.46 (1H, s). 

1H-NMR (CDCI3) a: 2.19-2.31 (5H, m), 3.53-3.68 (2H, 
m), 3.77-3.95 (21-1, in), 4.02-4.20 (4H, rn), 4.30-4.40 (2H, 
m), 5.71 (1H, m), 6.88 (1H, d, J=8.3 Hz), 7.22-7.25 (2H, 
m), 7.30 (1H, m), 7.43 (1H, m), 7.48 (1H, d, J=8.3 Hz), 
7.70 (1H, t, J=7.8 Hz). 

329 

330 

331 

332 

333 
F3 

334 

335 

ESI-MS raiz: 
439 [M+H]+ 

ESI-MS 
4581M+H1+ 

ESI-MS 
465 [M+H]+ 

ESI-MS 
443 [M+H]+ 

ESI-MS 
516 [M+H]+ 

ESI-MS rniz: 
556 (M+HI+ 

 

317 
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[Table 47] 



Exam* Structural formula MMR 	 MS 

336 

1H-FIMR (CDC18) 	2.17-2.28 (3H, m), 3.81-3.99 (3H, 
m), 4.11-4.37 (6H, m), 5.58 (1H, d, J=19.5 Hz). 6.50 (1H, 
t, J=55.6 Hz), 6.80 (1H, d, J=7.4 Hz), 7.21 (: H:  t, J-7.4 
Hz), 7.33-7.46 (3H, rill  7.55 (1H, (1, .1=7.2 Hz), 7.88 (1H: 
t, J=7.8 Hz). 

HAf "N  • 	
'0F3  

1H-NLIR (CDC13) 	2.09 (1H, m), 3.32 t1H, hi, J=2.7, 
11.7 Hz), 3.96 (1H. t, J=11.0 Hz). 4.09-4.35 (OH, m), 4.62 
(1H. d, J=10.5 Hz), 4.77 (1H. m), 5.39-5.51 (1H, m), 7.23 
(1H, dd, J.1.0, 8.0 Hz), 7.35-7.51 (5H. m), 7.56 (1H, a), 
7.60 	t, 1=7.6 Hz), 7.73 M-1,4 

0̀ —'r-A '• r —
N- 

.CN " 	• 
N  

H 	 'CFs 

—1\1 	H 

344 	 A. 
FIN: 

1H-NMR (COCIB) 5: 2.83 (1H, dd. J=4.9, 16.2 Hz), 3.07 
(2H, t, J=5.3 Hz), 3.13 (1H, dd, J=5.6, 16.7 Hz), 3.18-3.25 
(2H, m), 3.80 (2E1.1, J=5.3 Hz.), 3.99 (2H, s), 4.09-4.20 
(2H, m), 4.54 (1H, rn), 6.85-6.94) (2H, al), 7.04 (1H, 
.1=7.3 Hz), 7.12 (1 H, t, J=7.5 Hz), 7.29 (1H, d, J=8.2 Hz), 
7.41-7.44 (511, m). 

1H-NMR (CDC43) 5:2.84 (1H, m), 3.15 OH, dd, J=5.7, 
17.0 11z), 3.854.95 (21 I, rn), 3.94 (111, m), 4.04 (111, m), 
4.15-4.17 (21-1, Tr), 4.55 (1H, m), 4.91 (2H, a), 6.87-6.91 
(2H, m), 7.05 (1H:  d, 	Hz), 7.14 (1 H, t, J=7.6 Hz):  
7.33 (1H, m), 7.42-7.49 (51-1. m). 

1H-MMR (CDC13) 	1.24-1.48 (2H, m), 2.81 (1H, m), 
3.18 (1 H, m), 4.33-4.65 (4H.  in), 4.85-5.06 (2H, m), 6.85-
6.93 (2H, in), 7.02-7.23 (3H:  m), 7.36-7.51 (5H, m), 7.63 
(1H, m). 

1H-N MR (CDCI3) 5 : 2.91 (1 H, dd, J = 5.1, 16.8 Hz), 3.10 
(111, dd, J = 5.1, 16.61 Iz), 4.05 (21I, 1,1 = 5.0 Itz), 4.20-
4.31 )4H. rr.), 4.55 (1H, m). 4.82 (2H, a). 6.93 (1H, d, 
8.5 Hz), 7.31 (1H, d, J = 8.0 Hz), 7.36 (1H, 3), 7.41-7.43 
(2H:  m), 7.77 (1H, t. J = 7.8 Hz), 8.12 (1H, d, J = 7.7 Hz). 

1H-NMH (CDC10 5:0.60 (2H, d, J = 4.9 Hz), 0.88 (2H, 
d. J = 8.4 Hz), 1.81 (1H, m), 2.82 (1H, m). 3.12 (1H, dd, J 
= 5.5, 16.6 Hz), 4.02 (2H, t, J = 4.9 Hz), 4.10.4.20 (4H, 
rn), 4.54 (1H, m), 4.84 (2H, 3), 6.77-6.78 (2H. m), 6.84 
(1H, d, .1= 8.5 Hz), 7.28 (1H, m), 7.54 (1H, d, J = 8.0 Hz), 
7 79 (1H, t, .1= 7.8 Hz), 5.08(111, d, J= 7.7 Hz), 8.62 
(1H, d, J = 4.3 Hz). 

1H-NMR (CDC13) tr: 2.86 (1H. dd,J= 4.8, 16.7 Hz). 3.15 
(1H, cici, J = 5_5, 16.5 Hz), 3.26 (2H, rl, J = 10.6 Hz), 4.02 
(2H, t,.1 = 5.2 Hz), 4.13-4.23 (4H, m), 4.56 (1H. un), 4.84 
(2H, a), 6.85 (1H, d, J = 8.4 Hz), 6.97 (1H, a), 7.05 (1 H. d, 
J = 7.9 Hz), 7.20 (1H, m), 7.55 (1H, d, .1 = 8.2 Hz), 7.80 
(1H, dt...11 = 1.8, 7.8 Hz). 8.07 (1H, d, J = 7.9 Hz). 8.61 
(1H, m). 

1H-NMR (CCCI3) 8: 2.90 (1H, dd, J = 3.9, 16.9 Hz), 3.19 
(1H:  dd, J = 5.3, 16.9 Hz):  4.11 (2H, J = 5.2 Hz), 4.23-
4.25 (4H, I1), 4.63 (1H, m]. 4 83 (2H, s), 6.54 (1H, s,). 
6.83 (1H, d, J = RA Hz), 7.05-7.11 (2H. rn), 7.68-7.89 
(2H, m), 14.4 (1H, s.). 

340 

341 

342 

343 

ESI-MS rnir 
435 [Mi-H11- 

ESI-MS raiz: 
417 [M+1-1]+ 

ESI-MS raiz: 
459 [M+1-1] 

ESI-MS miz.. 
463 [M4-H1+ 

ESI-MS 
524 [M1-14]+ 

ESI-MS friz: 
541 [M-1-F111- 

ESI-MS raiz: 
457 [M+11,1+. 

ESI-MS raiz: 
471 [M+1-111- 

337 

338 

339 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 5: 2.17-2.28 (31-1, m), 3.81-3.99 (3H, 
m), 4.11-4.37 (6H, m), 5.68 (1H, d, J=19.5 Hz), 6.50 (1H, 
t, J=55.6 Hz), 6.80 (1H, d, J=7.4 Hz), 7.21 (1H, t, J=7.4 
Hz), 7.33-7.46 (3H, rn), 7.50 (1H, d, J=7.2 Hz), 7.68 (1H, 
t, J=7.8 Hz). 

336 
ESI-MS 
524 [M+H]+ 

ESI-MS 
541 [M+H]+ 

ESI-MS 
457 [M+H]F 

ESI-MS 
471 [M+H]+ 

1 H-NMR (CDCI3) 8: 2.09 (1H, m), 3.82 (1 H, Id, J=2.7, 
11.7 Hz), 196 (1H, t, J=11.0 Hz), 4.09-4.35 (6H, m), 4.62 
(1 H, d, J=10.5 Hz), 4.77 (1H, m), 5.39-5.51 (1H, m), 7.23 
(1 H, dd, J.1.0, 8.0 Hz), 7.35-7.51 (51-I, rn), 7.56 (1H, s), 
7.60 (1H, t, J=7.6 Hz), 7.73 (1H, s). 

1H-NMR (CDCI3) 6: 2.83 (11-I, dd, J=4.9, 16.2 Hz), 3.07 
{2H, t, J=5.3 Hz), 3.13 (1H, dd, J=5.6, 16.7 Hz), 3.18-3.25 
(2H, m), 3.80 (2H, t, J=5.3 Hz), 3.99 (2H, s), 4.09-4,20 
(2H, m), 4.54 (1H, rn), 6.85-6.90 {2H, m), 7.04 (1H, d, 
J=7.3 Hz), 7.12 (1H, t, J=7.5 Hz), 7.29 (1H, d, J=8.2 Hz), 
7.41-7.44 (5H, m). 

1H-NMR (CDCI3) 8: 2.84 (1H, m), 3.15 (1H, dd, J=5.7, 
17.0 Hz), 3.85-3.95 (2H, m), 3.94 (1H, m), 4.04 (1H, m), 
4.15-4.17 (2H, m), 4.55 (1 H, m), 4.91 (2H, s), 6.87-6.91 
(2H, rn), 7.05 (1H, d, J=7.4 Hz), 7.14 (1H, 1, J=7.6 Hz), 
7.33 (1H, m), 7.42-7.49 (5H, m). 

1H-NMR (CDCI3) 6: 1.24-1.48 (2H, rn), 2.81 (1H, m), 
3.16 (1H, m), 4.03-4.65 (4H, m), 4.85-5.08 	rn), 6.85- 
6.93 (2H, m), 7.02-7.23 (3H, m), 7.36-7.51 (5H, rn), 7.68 
(1H, m). 

337 

338 

339 

340 

N 	1H-NMR (CDCI3) $: 2.91 (1H, dd, J = 5.1, 16.6 Hz), 3.16 
(1H, dd, J = 5.1, 16.6 Hz), 4.05 (2H, t, J = 5.0 Hz), 4.20-
4.31 (4H, m), 4.55 (1H, m), 4.82 (2H, s), 6.93 (1 H, d, J = 
8.5 Hz), 7.31 (1H, d, J = 8.0 Hz), 7.38 (1H, s), 7.41-7.43 
(2H, rn), 7.77 (1H, t, J = 7.8 Hz), 8.12 (1H, d, J = 7.7 Hz). 

341 ESI-MS mlz 
436 [M+H]+ 

1H-NMR (CDCI3) d : 0.60 (2H, d, J = 4.9 Hz), 0.88 (2H, — 
d, J = 8.4 Hz), 1.81 (1H, m), 2.82 (1H, m), 3.12 (1H, dd, J 
= 5.5, 16.6 Hz), 4.02 (2H, t, J = 4.9 Hz), 4.10-4.20 (4H, 
m), 4.54 (1H, rn), 4.84 (2H, s), 6.77-6.78 (2H, rn), 6.84 
(1H, d, J = 8.5 Hz), 7.28 (1H, m), 7.54 (11-1, d, J = 8.0 Hz), 
7.79 (1H, t, J = 7.8 Hz), 8.08 (1H, d, J = 7.7 Hz), 8.62 
(1H, d, J = 4.8 Hz). 

342 ESI-MS wiz 
417 INI+H1+ 

1H-NMR (CDCI3) 6 : 2.86 (11-1, dd, J = 4.8, 16.7 Hz), 3.15 
(1H, dd, J = 5.5, 16.5 Hz), 3.26 (2H, q, J = 10.8 Hz), 4.02 
(2H, t, J = 5.2 Hz), 4,13-423 (4H, m), 4.56 (1H, m), 4.84 
(2H, s), 6.85 (1H, d, J = 8.4 Hz), 6.97 (11-I, s), 7.05 (1H, d, 
J = 7.9 Hz), 7.26 (1H, m), 7.55 (1H, d, J = 8.2 Hz), 7.80 
(1H, dt, J = 1.8, 7.8 Hz), 8.07 (1H, d, J = 7.9 Hz), 8.61 
(1H, m). 

343 

F3 

ESI-MS miz 
459 [M+H]+ 

1H-NMR (CDCI3) 5: 2.90 (1H, dd, J = 3.9, 16.9 Hz), 3.19 
(1H, dd, J = 5.3, 16.9 Hz), 4.11 (21-I, t, J = 5.2 Hz), 4.23-
4.25 (4H, m), 4.63 (1H, m), 4.83 (2H, s), 6.54 (1 H, s,), 
6.83 (1H, d, J = 8.6 Hz), 7.05-7.11 (2H, m), 7.68-7.69 
(2H, m), 14.4 (1H, s). 

344 

CI 

ESI-MS miz 
400 [M+H]+ 

Structural formula 	 NMR 	 MS Example 

1H-NMR (CDCI3) 5: 2.17-2.28 (31-1, m), 3.81-3.99 (3H, 
m), 4.11-4.37 (6H, m), 5.68 (1H, d, J=19.5 Hz), 6.50 (1H, 
t, J=55.6 Hz), 6.80 (1H, d, J=7.4 Hz), 7.21 (1H, t, J=7.4 
Hz), 7.33-7.46 (3H, rn), 7.50 (1H, d, J=7.2 Hz), 7.68 (1H, 
t, J=7.8 Hz). 

336 
ESI-MS 
524 [M+H]+ 

ESI-MS 
541 [M+H]+ 

ESI-MS 
457 [M+H]F 

ESI-MS 
471 [M+H]+ 

1 H-NMR (CDCI3) 8: 2.09 (1H, m), 3.82 (1 H, Id, J=2.7, 
11.7 Hz), 196 (1H, t, J=11.0 Hz), 4.09-4.35 (6H, m), 4.62 
(1 H, d, J=10.5 Hz), 4.77 (1H, m), 5.39-5.51 (1H, m), 7.23 
(1 H, dd, J.1.0, 8.0 Hz), 7.35-7.51 (51-I, rn), 7.56 (1H, s), 
7.60 (1H, t, J=7.6 Hz), 7.73 (1H, s). 

1H-NMR (CDCI3) 6: 2.83 (11-I, dd, J=4.9, 16.2 Hz), 3.07 
{2H, t, J=5.3 Hz), 3.13 (1H, dd, J=5.6, 16.7 Hz), 3.18-3.25 
(2H, m), 3.80 (2H, t, J=5.3 Hz), 3.99 (2H, s), 4.09-4,20 
(2H, m), 4.54 (1H, rn), 6.85-6.90 {2H, m), 7.04 (1H, d, 
J=7.3 Hz), 7.12 (1H, t, J=7.5 Hz), 7.29 (1H, d, J=8.2 Hz), 
7.41-7.44 (5H, m). 

1H-NMR (CDCI3) 8: 2.84 (1H, m), 3.15 (1H, dd, J=5.7, 
17.0 Hz), 3.85-3.95 (2H, m), 3.94 (1H, m), 4.04 (1H, m), 
4.15-4.17 (2H, m), 4.55 (1 H, m), 4.91 (2H, s), 6.87-6.91 
(2H, rn), 7.05 (1H, d, J=7.4 Hz), 7.14 (1H, 1, J=7.6 Hz), 
7.33 (1H, m), 7.42-7.49 (5H, m). 

1H-NMR (CDCI3) 6: 1.24-1.48 (2H, rn), 2.81 (1H, m), 
3.16 (1H, m), 4.03-4.65 (4H, m), 4.85-5.08 	rn), 6.85- 
6.93 (2H, m), 7.02-7.23 (3H, m), 7.36-7.51 (5H, rn), 7.68 
(1H, m). 

337 

338 

339 

340 

N 	1H-NMR (CDCI3) $: 2.91 (1H, dd, J = 5.1, 16.6 Hz), 3.16 
(1H, dd, J = 5.1, 16.6 Hz), 4.05 (2H, t, J = 5.0 Hz), 4.20-
4.31 (4H, m), 4.55 (1H, m), 4.82 (2H, s), 6.93 (1 H, d, J = 
8.5 Hz), 7.31 (1H, d, J = 8.0 Hz), 7.38 (1H, s), 7.41-7.43 
(2H, rn), 7.77 (1H, t, J = 7.8 Hz), 8.12 (1H, d, J = 7.7 Hz). 

341 ESI-MS mlz 
436 [M+H]+ 

1H-NMR (CDCI3) d : 0.60 (2H, d, J = 4.9 Hz), 0.88 (2H, — 
d, J = 8.4 Hz), 1.81 (1H, m), 2.82 (1H, m), 3.12 (1H, dd, J 
= 5.5, 16.6 Hz), 4.02 (2H, t, J = 4.9 Hz), 4.10-4.20 (4H, 
m), 4.54 (1H, rn), 4.84 (2H, s), 6.77-6.78 (2H, rn), 6.84 
(1H, d, J = 8.5 Hz), 7.28 (1H, m), 7.54 (11-1, d, J = 8.0 Hz), 
7.79 (1H, t, J = 7.8 Hz), 8.08 (1H, d, J = 7.7 Hz), 8.62 
(1H, d, J = 4.8 Hz). 

342 ESI-MS wiz 
417 INI+H1+ 

1H-NMR (CDCI3) 6 : 2.86 (11-1, dd, J = 4.8, 16.7 Hz), 3.15 
(1H, dd, J = 5.5, 16.5 Hz), 3.26 (2H, q, J = 10.8 Hz), 4.02 
(2H, t, J = 5.2 Hz), 4,13-423 (4H, m), 4.56 (1H, m), 4.84 
(2H, s), 6.85 (1H, d, J = 8.4 Hz), 6.97 (11-I, s), 7.05 (1H, d, 
J = 7.9 Hz), 7.26 (1H, m), 7.55 (1H, d, J = 8.2 Hz), 7.80 
(1H, dt, J = 1.8, 7.8 Hz), 8.07 (1H, d, J = 7.9 Hz), 8.61 
(1H, m). 

343 

F3 

ESI-MS miz 
459 [M+H]+ 

1H-NMR (CDCI3) 5: 2.90 (1H, dd, J = 3.9, 16.9 Hz), 3.19 
(1H, dd, J = 5.3, 16.9 Hz), 4.11 (21-I, t, J = 5.2 Hz), 4.23-
4.25 (4H, m), 4.63 (1H, m), 4.83 (2H, s), 6.54 (1 H, s,), 
6.83 (1H, d, J = 8.6 Hz), 7.05-7.11 (2H, m), 7.68-7.69 
(2H, m), 14.4 (1H, s). 

344 

CI 

ESI-MS miz 
400 [M+H]+ 

 

318 

 

[1436] 

[Table 48] 



Example Structural formula NMR MS 

345 

. 	...--Il P H   
A. 	

1 .... 
() 
L 	--- 1 	-, 

IP 

.,„_ 	/.....,,..,C,  

	

‘,..._ N
3-46 	 'Ir . 	) ..,, 

- a 	"Cr F,c..„.5.3-1, 3,  

r.L,,,-3 

1H-NMR (CDC-1.3) 8 : 2.92 (1H. d, J = 5.2. 15.6 Hz). 3.18 
O H. dd, J = 5.3. '6.5 Hz). 3.92 (3H, 3).4.02 (2H, I. J = 
5.0 Hz), 4.18-4.29 (4H, m), 4.61 (1H, m), 4.82 (2H, s). 
6.93 OH. d, J = 8.6 Hz), 7.08 (1H, s), 7.31 (1H, s), 7.37 
(1H, d, J = 8.8 Hz), 7.41 (1H, s), 7.48 (1H, d, J = 8.0 Hz). 

1H-NMR (CDC13) 6: 2.89 (111. m), 3.15 (1H. dt, J = 5.3. 
17.4 Hz), 3.62 (1H. m). 3.97-4.05 (3H, m), 4.11-4.23 (2H, 
m), 4.40 (1H. m). 4.53 OH, m1.4.79-4.59 (2H. m), 5.22 
(1H, m), 6.94 (1H. d,..1 = 8.6 Hz), 7.14 (11-1, dd, J = 5.0. 
7.4 Hz), 7.20-7.39 (3H. m), 7.$7 (1H, m), 8.25 (1H, dd, J 
= 1.7, 4.9 Hz)_ 

ESI-MS miz: 
448 [M+H]i- 

ESIA/S nit]: 

543 [M+H]+ 

ESI.MS ma: 
374 [M+H]i• 

347 nr 
N 	

' 

,---....) 

1H-NMR (CDCW .5: 1.70-1.95 (2H, m), 2.03-2.08 (2H, 
m), 2.70 (2H, I, .1=0.3 Hz), 2.81 (1H, m), 3.12 (1H, 1d,c 
J=5.3, 16.8 Hz), 4.11-4.21 OH, m), 4.50 (1H, m), 6.82- 
6.92 (2H, rn), 6.95 (11-1, d, J=7.5 Hz), 7.02 (1H, d, .1=7.6 
Hz), 7.12 (1H, t, J=7,4 Hz). 7.34 (4H, d, J=3.9 Hz), 7.46 
(1H, m). 

348 

rs 

\-r?Q'll"  C -1 'w 

No 

a 

Me0"- 

1H-NMR (CDC13) 8 : 1.84-1.57 (21-1, m), 1.99-2.09 (2H, 
m), 2.83 (1H. m). 2,99 (2H, t, J = 6.4 Hz), 3.13 (1H, m). 
3.90 (3H, 3), 4.05-4.19 (4H. m), 4.58 (1H, m), 6.60 (1H. d, 
..I = 8.4 Hz), 6.79 (1H, m), 7.01-7.07 (2H, m), 7_30 (1H, d, 
J = 7.8 Hz), 7.38 (1H, II, .1= 7.4 Hz), 7 57 (1H, t, J = 7.8 
Hz). 

ESI-MS mi/: 
439 [M+H]i- 

349 
---- 	• 	' 

'--....0, 

rycY)--%r4NAN
ESI-MS 

1H-NMR (CDC13) 8: 2.40-2.44 (2H, rn), 2.88 (1H, dd. 
J=3.7. 16.7 Hz), 3,20 (1H, dd. J=5.3. 16.9 Hz). 4.17-4.24 
(4H. m). 4.64 (1H, m), 5.26 OH, m). 6.09 OH, a). 6.87-
6.92 (2H, m), 7.06 (2H, 1 J=6.7 Hz), 7.14 (1H, t, J=7.7 
Hz). 7_37-7.43 (5H, rn). 

mizr 
378 IM-1-11]+ 

ESI-MS rn.+Z: 
350 

ra 

'''''r 	3 C 	

cF 

„---. 

-..,.-4  

442 [M+H]+
,  

1H-NMR (CC)C13) 6 : 2.05-2.46 (4H, m), 3.444.29 7H, 
m), 5.25 [1H. m), 5,09 (1H, m). 7.31-7.53 (9H, m), 

351 

352 

MeCk 
.7--\ 

'`,_N.,..- 	H14—  

1
tr

L,-: 

I 

F 
.•=i, 

/—S. 1 ,-----.14,-tt 	HN 	( 	, 
\_d 

6 

1H-NMR (CDC13) 8: 2.39-2.46 (2H, m), 2.79 (1H. dd. 
J=3,9. 17.3 Hz), 3.00 (1H, dd, J=5.9. 17.7 Hz), 3.30-3.82 
{3H, PH. m].4,10-4.22 (4H. m). 4,62 (1H, m), 5.26 (1H, m), 
6.09 (1H:  3). 6.45-6.55 (2H, m) 7.00-7.12 (2H, m), 7.36- 
7.44 (5H:  m). 

1H-NMR (CCIC13) 8: 2.40-2.46 (2H, rn), 2.57 (1H. dd. 
J=3.7.16.8 Hz), 3.17 (1H, dd, J=5.7, 17.1 Hz). 4.15-4.26 
(4H, rn), 4.61 (1H, m), 5.27 OH, m), 6.09 (1H, s), 6.77 
NH, m), 6.82-6.64 (2H, m), 7,04 (1H, d, J=8.1 Hz), 7.35-
7.44 (5H, m) 

ESI.MS Fralz: 

406 [M+H] + 

ESI-MS raiz: 
394 IM-1-H1-1- 

353 

BF 

)--\ 

,----,.. j  -N.. 	Flr•im 	--, 

J 	.'—i. 	̀d .,..."  , 	 , 

1H-NMH (CDC13.) 5: 2.41-2.46 (211, m), 2.87 (1H, al), 
3.11 (1H, dd, J=6.3, 1/.8 Hz), 4.10-4.21 (41-I, m1, 4.68 
( 11-1, m), 5.27 (1 H, m), 9.11 (1H. s), 6.86 (1H, d, .1=6.2 
Hz), 7.02 (211,1, J=5.0 Hz), 7.19 (1H, d. J=7.8 Hz), 725- 
7.44 (5H, ra). 

ESI-MS rniz: 
454, 458 
[Pd-FH]-F 

Example Structural formula NMR MS 

345 

U---N 	H 	 F3  1H-NMR (CDCI3} S: 2.92 (11-1, d, J = 5.2, 16.6 Hz), 3.18 
(1H, dd, J = 5.3, 16.5 Hz), 3.92 (3H, s), 4.02 (2H, t, J = 
5.0 Hz), 4.18-4.29 (4H, m), 4.61 (1H, m), 4.82 (2H, s), 
6.93 (1H, d, J = 8.6 Hz), 7.08 (1H, s), 7.31 (1H, s), 7.37 
(1H, d, J = 8.8 Hz), 7.41 (1H, s), 7.48 (1H, d, J = 8.0 Hz). 

E51-MS miz:  
448 [M+H]+ 

 

346 

H 	 F3 
N"el. 

F3 	• 

N 

1H.NMR (CDCI3) 6 : 2.89 (1H, m), 3.15 (1H, dt, J = 5.3, 
17.4 Hz), 3.62 (11-I, m), 3.97-4.05 (3H, rri), 4.11-4.23 (2H, 
m), 4.40 (1H, m), 4.53 (1H, m), 4.79-4.89 (2H, m), 5.22 
(1H, m), 6.94 (1H, d, J = 8.6 Hz), 7.14 (11-1, dd, J = 5.0, 
7.4 Hz), 7.29-7.39 (3H, m), 7.87 (1 H, m), 8.25 (1H, dd, J 
= 1.7, 4.9 Hz). 

ESI-MS miz: 
543 [M+H]+ 

347 

_c_u8c),.,t.-N FIN—CP 

1 H-NMR (CDCI3) 6: 1.79-1.85 (21-1, m), 2.03-2.08 (2H, 
m), 2.70 (2H, I, J=6.3 Hz), 2.81 (1H, m), 3.12 (1H, dd, 
.1=5.3, 16.8 Hz), 4.11-4.21 (4H, m), 4.56 (11-1, m), 6.82- 
6.92 (2H, m), 6.95 (111, d, J=7.5 Hz), 7.02 (1H, d, J=7.6 
Hz), 7.12 (1H, t, J=7.4 Hz), 7.34 (4H, d, J=3.9 Hz), 7.46 
(1H, m). 

ESI-MS miz: 
374 [M+H]+ 

348 

H 

(111;S:S.CI • 

• Hz).-  

C13)). 2%91.(842H-.1t. J7 !26H4, m),iiz  ), 1.99-2.093.13(1H ,(2mH), 1H) .2- N M83R ((iCHD.m  m , 

3.90 (3H, s), 4.06-4.19 (4H, m), 4.58 (1H, m), 6.60 (1H, d, 
J = 8.4 Hz), 6.79 (1H, m), 7.01-7.07 (2H, m), 7.30 (1H, d, 
J = 7.8 Hz), 7.38 (1H, d, J= 7.4 Hz), 7.57 (1H, t, J = 7.8 

ESI-MS m/z: 
439 [M+H]+ 

349 

1H-NMR (CDCI3) 6: 2.40-2.44 (2H, m), 2.88 (1H, dd, 
J=3.7, 16.7 Hz), 3.20 (1H, dd, J=5.3, 16.9 Hz), 4.17-4.24 
(4H, m), 4.64 (1H, m), 5.26 (1H, m), 6.09 (1H, s), 6.87- 
6.92 (2H, m), 7.06 (2H, t, J=6.7 Hz), 7.14 (1H, t, J=7.7 
Hz), 7.37-7.43 (5H, m). 

ESI-MS rn/z: 
376 [M+H]+ 

350 
F3 

N 

0 

1H-NMR (CDCI3) 8 : 2.05-2.46 (4H, m), 3.44-4.29 (7H, 
m), 5.28 {1H, m), 6.09 (1H, m), 7.31-7.53 (9H, m). 

ESI-MS rolz: 
442 [M+H]+ 

351 

Me 

H 

1H-NMR (CDCI3) 6: 2.39-2.46 (2H, m), 2.79 (1H, dd, 
J=3.9, 17.3 Hz), 3.00 (1H, dd, J=5.9, 17.7 Hz), 3.80-3.82 
(3H, m), 4.10-4.22 (4H, m), 4,62 (1H, m), 5.26 (1H, m), 
6.09 (1H, s), 6.45-6.55 (2H, m), 7.00-7.12 (21-1, m), 7.36-
7.44 (5H, m). 

ESI-MS miz: 
406 [M+H]+ 

352 H 

1H-NMR (CDCI3) 8: 2.40-2.46 (2H, m), 2.87 (I H, dd, 
J=3.7, 16.8 Hz), 3.17 (1H, dd, J=5.7, 17.1 Hz), 4.15-4.26 
(4H, m), 4.61 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.77 
(1H, m), 6.82-6.84 (21-1, m), 7.04 (1H, d, J=8.1 Hz), 7.35- 
7.44 (5H, m). 

ESI-MS raiz: 
394 [M+H]+ 

353 

r 

H 

r ."--- 	0 0 

1 H-NMR (CDCI3) a: 2.41-2.46 (2H, m), 2.87 (1H, m), 
3.11 (1H, dd, J=6.3, 17.8 Hz), 4.104.27 (4H, m), 4.68 
(1 H, m), 5.27 (1H, m), 6.11 (1 H, s), 6.86 (1H, d, .1=8.2 
Hz), 7.02 (2H, t, J=8.0 Hz), 7.19 (1H, d, J=7.8 Hz), 7.36- 
7.44 (51-1, m). 

ESI-MS rniz: 
454, 456 
[M+H]+ 

Example Structural formula NMR MS 

345 

U---N 	H 	 F3  1H-NMR (CDCI3} S: 2.92 (11-1, d, J = 5.2, 16.6 Hz), 3.18 
(1H, dd, J = 5.3, 16.5 Hz), 3.92 (3H, s), 4.02 (2H, t, J = 
5.0 Hz), 4.18-4.29 (4H, m), 4.61 (1H, m), 4.82 (2H, s), 
6.93 (1H, d, J = 8.6 Hz), 7.08 (1H, s), 7.31 (1H, s), 7.37 
(1H, d, J = 8.8 Hz), 7.41 (1H, s), 7.48 (1H, d, J = 8.0 Hz). 

E51-MS miz:  
448 [M+H]+ 

 

346 

H 	 F3 
N"el. 

F3 	• 

N 

1H.NMR (CDCI3) 6 : 2.89 (1H, m), 3.15 (1H, dt, J = 5.3, 
17.4 Hz), 3.62 (11-I, m), 3.97-4.05 (3H, rri), 4.11-4.23 (2H, 
m), 4.40 (1H, m), 4.53 (1H, m), 4.79-4.89 (2H, m), 5.22 
(1H, m), 6.94 (1H, d, J = 8.6 Hz), 7.14 (11-1, dd, J = 5.0, 
7.4 Hz), 7.29-7.39 (3H, m), 7.87 (1 H, m), 8.25 (1H, dd, J 
= 1.7, 4.9 Hz). 

ESI-MS miz: 
543 [M+H]+ 

347 

_c_u8c),.,t.-N FIN—CP 

1 H-NMR (CDCI3) 6: 1.79-1.85 (21-1, m), 2.03-2.08 (2H, 
m), 2.70 (2H, I, J=6.3 Hz), 2.81 (1H, m), 3.12 (1H, dd, 
.1=5.3, 16.8 Hz), 4.11-4.21 (4H, m), 4.56 (11-1, m), 6.82- 
6.92 (2H, m), 6.95 (111, d, J=7.5 Hz), 7.02 (1H, d, J=7.6 
Hz), 7.12 (1H, t, J=7.4 Hz), 7.34 (4H, d, J=3.9 Hz), 7.46 
(1H, m). 

ESI-MS miz: 
374 [M+H]+ 

348 

H 

(111;S:S.CI • 

• Hz).-  

C13)). 2%91.(842H-.1t. J7 !26H4, m),iiz  ), 1.99-2.093.13(1H ,(2mH), 1H) .2- N M83R ((iCHD.m  m , 

3.90 (3H, s), 4.06-4.19 (4H, m), 4.58 (1H, m), 6.60 (1H, d, 
J = 8.4 Hz), 6.79 (1H, m), 7.01-7.07 (2H, m), 7.30 (1H, d, 
J = 7.8 Hz), 7.38 (1H, d, J= 7.4 Hz), 7.57 (1H, t, J = 7.8 

ESI-MS m/z: 
439 [M+H]+ 

349 

1H-NMR (CDCI3) 6: 2.40-2.44 (2H, m), 2.88 (1H, dd, 
J=3.7, 16.7 Hz), 3.20 (1H, dd, J=5.3, 16.9 Hz), 4.17-4.24 
(4H, m), 4.64 (1H, m), 5.26 (1H, m), 6.09 (1H, s), 6.87- 
6.92 (2H, m), 7.06 (2H, t, J=6.7 Hz), 7.14 (1H, t, J=7.7 
Hz), 7.37-7.43 (5H, m). 

ESI-MS rn/z: 
376 [M+H]+ 

350 
F3 

N 

0 

1H-NMR (CDCI3) 8 : 2.05-2.46 (4H, m), 3.44-4.29 (7H, 
m), 5.28 {1H, m), 6.09 (1H, m), 7.31-7.53 (9H, m). 

ESI-MS rolz: 
442 [M+H]+ 

351 

Me 

H 

1H-NMR (CDCI3) 6: 2.39-2.46 (2H, m), 2.79 (1H, dd, 
J=3.9, 17.3 Hz), 3.00 (1H, dd, J=5.9, 17.7 Hz), 3.80-3.82 
(3H, m), 4.10-4.22 (4H, m), 4,62 (1H, m), 5.26 (1H, m), 
6.09 (1H, s), 6.45-6.55 (2H, m), 7.00-7.12 (21-1, m), 7.36-
7.44 (5H, m). 

ESI-MS miz: 
406 [M+H]+ 

352 H 

1H-NMR (CDCI3) 8: 2.40-2.46 (2H, m), 2.87 (I H, dd, 
J=3.7, 16.8 Hz), 3.17 (1H, dd, J=5.7, 17.1 Hz), 4.15-4.26 
(4H, m), 4.61 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.77 
(1H, m), 6.82-6.84 (21-1, m), 7.04 (1H, d, J=8.1 Hz), 7.35- 
7.44 (5H, m). 

ESI-MS raiz: 
394 [M+H]+ 

353 

r 

H 

r ."--- 	0 0 

1 H-NMR (CDCI3) a: 2.41-2.46 (2H, m), 2.87 (1H, m), 
3.11 (1H, dd, J=6.3, 17.8 Hz), 4.104.27 (4H, m), 4.68 
(1 H, m), 5.27 (1H, m), 6.11 (1 H, s), 6.86 (1H, d, .1=8.2 
Hz), 7.02 (2H, t, J=8.0 Hz), 7.19 (1H, d, J=7.8 Hz), 7.36- 
7.44 (51-1, m). 

ESI-MS rniz: 
454, 456 
[M+H]+ 
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354 N  N 41 

0 	0  
F 

355 

Structural formula NMR 	 MS 

11-1-NMR (COCO a : 2.41-2.45 (2H, m), 2.92 (1H, dd. 
J=3.8, 17.0 Hz), 3.17 (1H. dd. J=5.4, 17.1 Hz). 4.11-4.31 
(411, m), 4.65 (11-1. rn), 5.27 (11 I, m), 6.09 (1H. s), 6.59 
(1H, m), 6.73 (1H. m), 7.07 (1H, C. J.7.9 Hz), 7.36-7.52 
(5H, m). 

1H-NMR (C1DCI3) 8: 2.40.2.45 (2H, rn), 2.86 (1H, dd, 
J=4.1, 16.8 Hz), 3.16 (1H, dd. J=4.9, 16.5 Hz). 4.184.23 
(4H, m), 4.62 (1H. m), 5.27 (1H, m). 619 (1 H, a). 6 81 
(1H, d, J=8.6 H..), 7.08-710 (3H, ail 7 36•7.44 (5H, ni). 

F 

356 	 . 	N 	?-.N• 	) 

- 0 

1H-NMR (COCIO 8 : 2.41-2.45 (2H, rn), 2.88 (1H, dd, 
J=4.7, 17.1 Hz), 3.10 (1H, dd, J-5.8, 17.2 Hz). 4.18-4.23 
(4H, m), 4.65 (1H, m), 5.27 (1H, m), 6.10 (1H, s). 6.63-
5.70 (2H, m), 7.01 (1H, m), 7.09 (1H, m). 7,36-7.44 (5H, 
m), 

E.51-MS rn/z: 
394 1M+HIP 

1H-NMR (cacia) 8: 2.34.2.50 (2H, m), 5.99 (1H, dd, 
J.4.2, 16.7 Hz), 3.27 (1H, dd. J=5.1, 16.4 Hz), 4.11-4.31 
(4H, m), 4.69 (1H, m), 5.56 (11-1, m), 6.13 (1H, s). 7.02-
7.13 (3H, m), 7.18-7.23 (1H, m), 7.20 (1H, a), 7.36 (1H, 
m), 7.47 (1H, qd, J=1.6, 6.0 Hz), 8.90 (1H:  a), 9.16 OH, 
a). 

357 
F r- 

b 

ESI-MS 
472 1M+HI+ 

CI 

	 \ 

359 	 F 	Htt 

CI 

N 

1H-NMR (CDC13)8:2.40-2.47121-I. m), 2.86 (1H, dd, 
J.7, 16.8 Hz), 3.16(1H, dd, J=5.2,16.5 Hz), 4.20-4,30 
(41-1, m), 4.59-4.84 (1H, m), 6.29-5.33 (1H, in), 6.11 (1H, 
s), 6.82 (1H, d, J=8.7 Hz). 7.01-7.10 (3H, m), 7,37 (1H, 
dd, .1=4.8, 7.9 Hz), 7.70 (1H. d. J=8.7 Hz), 8.04-6.86 (2H, 
m), 

1H-NMR (CDCI3) 5 : 2.34-2A8 	m), 2_02 (1H, m):  
3.18 (1H, m), 4.14-4.33 (4H, m}, 4.65 (1H, m), 5.58 (1H, 
m), 6.12(1H, a), 6.93-6.96 (2H, rn), 7.10 (1H, t, .1=0 4 
Hz):  7.21 (1H, t, J=7.4 Hz), 7.34-7.48 (4H, ni). 

1H-NMR (COCO 8:2.29-2.50 (2H, rn), 2.86 (1H, m), 
3.16 (1H, m)). 4..14-4.32 (4H, m), 4.65 (1H, m), 5.56 (1H, 
m), 0.12 (1H, s), 6.93-6.96 (2H, r1), 7.11 (1H, m), 7.21 
(1H, rn), 7.33-7.49 (4H, rn) 

1H-NMR (CDCI3) 5:2.34-2.48 (2H, rn), 2.88 (1H, dd, 
J=4.2, 16.7 Hz), 3.19 (1H, dd, J=5.4, 16.9 Hz), 3.38 (3H. 
s), 4.12-427 (4H, m):  4.38 (2H, s), 4.64 (1H, m), 5.55 
(1H, d, J=9.5 Hz), 6.10 (1H, 	8.86 (1H, d, J=8.3 Hz), 
7.03-7.12 (4H. m), 7.20 H, 1, .1=7.7 Hz):  7.35 (1H, 
J=7.0 Hz), 7.47 (1H, t, .1=7.6 Hz). 

1H-NMR (CDCI3) 5:2.38 (1H, m), 2.52(1H, m), 2.86 
(1H, m), 3.16 (1H, dd, J = 5.3, 18.9 Hz), 4.17-4.31 (4H, 
m), 4.62 (1H:  m), 5.34 (1H, di, J = 2.8, 10.1 Hz), 8.16 
(1H, s), 6.81 (1H, o, J = 8.7 Hz), 6.97-7.10 (31-1, m), 7.55 
(1H, d, J = 5.0 Hz), 7.73 (1H, s), 3_80 (1H, d, .1 = 5.0 Hz)_ 

358 

362 

ES1-MS mtz: 
411 IM+HI+ 

ESI-MS Inez. 
4191M+I-11+ 

ESI-MS mh 
419 IM-1-H1+ 

ES1-MS 
438 IM+H1+ 

ESI-MS m/2. 
4791M-FH1+ 

Example 

ES I-MS m/z• 
412 IM HP 

mez 
4101M+HI+ 

Structural formula NMR 

1H-NMR (CDCI3) 8: 2.41-2.45 (2H, m), 2.92 (1H, dd, 
J=3.8, 17.0 Hz), 3.17 (1H, dd, J=5.4, 17.1 Hz), 4.11-4.31 
(4H, m), 4.65 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.59 
(1H, m), 6.73 (1H, m), 7.07 (1H, d, J=7.9 Hz), 7.36-7.52 
(5H, m). 

1H-NMR (CDCI3) 8 : 2.40-2.46 (2H, m), 2.86 (1H, dd, 
J=4.1, 16.8 Hz), 3.16 (1H, dd, J=4.9, 16.5 Hz), 4.18-4.23 
(4H, m), 4.62 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.81 
(1H, d, J=8.6 Hz), 7.00-7.10 (31-1, m), 7.36-7.44 (5H, m). 

1H-NMR (CDCI3) : 2.41-2.46 (2H, m), 2.88 (11-I, dd, 
J=4.7, 17.1 Hz), 3.10 (1H, dd, J=5.8, 17.2 Hz), 4.18-4.23 
(4H, m), 4.65 (1H, m), 5.27 (1H, rn), 6.10 (1H, s), 6.63-
6.70 (2H, m), 7.01 (1H, m), 7.09 (1H, m), 7.36-7.44 (5H, 
m), 

1H-NMR (CDCI3) d : 2.34-2.50 (2H, m), 5.99 (1H, dd, 
J=4.2, 16.7 Hz), 3.27 (1H, dd, J=5.1, 16.4 Hz), 4.11-4.31 
(4H, m), 4.69 (1H, m), 5.56 (1H, m), 6.13 (1H, s), 7.02-
7.13 (3H, m), 7.18-7.23 (1H, m), 7.29 (1H, s), 7.36 (1H, 
m), 7.47 (11-1, qd, J=1.6, 6.0 Hz), 8.90 (1H, s), 9.16 (1 H, 
s). 

Example 

354 

355 

356 

357 

MS 

ESI-MS 
412 [M+H]+ 

ESI-MS 
410 [M+H]+ 

ESI-MS m/z: 
3941M+H]+ 

ESI-MS 
472 1M+HP- 

OMe 

1H-NMR (CDCI3) a: 2.40-2.47 (21-1, m), 2.86 (1H, dd, 
J=3.7, 16.8 Hz), 3.16 (1H, dd, J=5.2, 16.5 Hz), 4.20-4.30 
(4H, m), 4.59-4.64 (1H, m), 5.29-5.33 (1H, m), 6.11 (1H, 
s), 6.82 (1H, d, J=8.7 Hz), 7.01-7.10 (3H, m), 7.37 (1 H, 
dd, J=4.8, 7.9 Hz), 7.76 (1H, d, J=8.7 Hz), 8.64-8.66 (21-I, 
m). 

1H-NMR (CDCI3) (5: 2.34-2.48 (21-1, m), 2.92 (1H, m), 
3.18 (1H, m), 4.14-4.33 (41-I, m), 4.65 (1H, m), 5.56 (1H, 
m), 6.12 (1H, s), 6.93-6.96 (2H, m), 7.10 (1H, t, J=9.4 
Hz), 7.21 (1H, I, J=7.4 Hz), 7.34-7.48 (4H, m). 

1H-NMR (CDCI3) 8 : 2.29-2.50 (21-1, m), 2.88 (1H, m), 
3.18 (1H, m), 4..14-4.32 (4H, m), 4.65 (11-1, m), 5.56 (11-I, 
m), 6.12 (11-1, s}, 6.93-6.96 (2H, m), 7.11 (1H, m), 7.21 
(1H, m), 7.33-7.49 (4H, m). 

1H-NMR (CDCI3) 	2.34-2.48 (2H, m), 2.88 (11-1, dd, 
J=4.2, 16.7 Hz), 3.19 (1H, dd, J=5.4, 16.9 Hz), 3.38 (3H, 
s), 4.12-4.27 (4H, m), 4.35 (2H, s), 4.64 (1H, m), 5.55 
(1H, d, J=9.5 Hz), 6.10 (1H, s), 6.86 (1H, d, J=8.3 Hz), 
7.03-7.12 (4H, m), 7.20 (1 H, t, J=7.7 Hz), 7.35 (1H, q, 
J=7.0 Hz), 7.47 (1H, t, J=7.6 Hz). 

1H-NMR (CDCI3) : 2.38 (1FI, m), 2.52 (1H, m), 2.86 
(1H, m), 3.16 (1H, dd, J = 5.3, 16.9 Hz), 4.17-4.31 (4H, 
m), 4.62 (1H, m), 5.34 (1H, dt, J = 2.8, 10.1 Hz), 6.16 
(1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.97-7.10 (3H, m), 7.55 
(1H, d, J = 5.0 Hz), 7.73 (1H, s), 8.80 (1F1, d, J = 5.0 Hz). 

358 

359 

360 

361 

362 

ESI-MS 
411 [M+H]+ 

ESI-MS 
4191M+H1+ 

ESI-MS m/z: 
419 IM+H]+ 

ESI-MS mizr 
4381M+HP- 

ES1-MS m/z: 
479 IM+H]+ 

Structural formula NMR 

1H-NMR (CDCI3) 8: 2.41-2.45 (2H, m), 2.92 (1H, dd, 
J=3.8, 17.0 Hz), 3.17 (1H, dd, J=5.4, 17.1 Hz), 4.11-4.31 
(4H, m), 4.65 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.59 
(1H, m), 6.73 (1H, m), 7.07 (1H, d, J=7.9 Hz), 7.36-7.52 
(5H, m). 

1H-NMR (CDCI3) 8 : 2.40-2.46 (2H, m), 2.86 (1H, dd, 
J=4.1, 16.8 Hz), 3.16 (1H, dd, J=4.9, 16.5 Hz), 4.18-4.23 
(4H, m), 4.62 (1H, m), 5.27 (1H, m), 6.09 (1H, s), 6.81 
(1H, d, J=8.6 Hz), 7.00-7.10 (31-1, m), 7.36-7.44 (5H, m). 

1H-NMR (CDCI3) : 2.41-2.46 (2H, m), 2.88 (11-I, dd, 
J=4.7, 17.1 Hz), 3.10 (1H, dd, J=5.8, 17.2 Hz), 4.18-4.23 
(4H, m), 4.65 (1H, m), 5.27 (1H, rn), 6.10 (1H, s), 6.63-
6.70 (2H, m), 7.01 (1H, m), 7.09 (1H, m), 7.36-7.44 (5H, 
m), 

1H-NMR (CDCI3) d : 2.34-2.50 (2H, m), 5.99 (1H, dd, 
J=4.2, 16.7 Hz), 3.27 (1H, dd, J=5.1, 16.4 Hz), 4.11-4.31 
(4H, m), 4.69 (1H, m), 5.56 (1H, m), 6.13 (1H, s), 7.02-
7.13 (3H, m), 7.18-7.23 (1H, m), 7.29 (1H, s), 7.36 (1H, 
m), 7.47 (11-1, qd, J=1.6, 6.0 Hz), 8.90 (1H, s), 9.16 (1 H, 
s). 

Example 

354 

355 

356 

357 

MS 

ESI-MS 
412 [M+H]+ 

ESI-MS 
410 [M+H]+ 

ESI-MS m/z: 
3941M+H]+ 

ESI-MS 
472 1M+HP- 

OMe 

1H-NMR (CDCI3) a: 2.40-2.47 (21-1, m), 2.86 (1H, dd, 
J=3.7, 16.8 Hz), 3.16 (1H, dd, J=5.2, 16.5 Hz), 4.20-4.30 
(4H, m), 4.59-4.64 (1H, m), 5.29-5.33 (1H, m), 6.11 (1H, 
s), 6.82 (1H, d, J=8.7 Hz), 7.01-7.10 (3H, m), 7.37 (1 H, 
dd, J=4.8, 7.9 Hz), 7.76 (1H, d, J=8.7 Hz), 8.64-8.66 (21-I, 
m). 

1H-NMR (CDCI3) (5: 2.34-2.48 (21-1, m), 2.92 (1H, m), 
3.18 (1H, m), 4.14-4.33 (41-I, m), 4.65 (1H, m), 5.56 (1H, 
m), 6.12 (1H, s), 6.93-6.96 (2H, m), 7.10 (1H, t, J=9.4 
Hz), 7.21 (1H, I, J=7.4 Hz), 7.34-7.48 (4H, m). 

1H-NMR (CDCI3) 8 : 2.29-2.50 (21-1, m), 2.88 (1H, m), 
3.18 (1H, m), 4..14-4.32 (4H, m), 4.65 (11-1, m), 5.56 (11-I, 
m), 6.12 (11-1, s}, 6.93-6.96 (2H, m), 7.11 (1H, m), 7.21 
(1H, m), 7.33-7.49 (4H, m). 

1H-NMR (CDCI3) 	2.34-2.48 (2H, m), 2.88 (11-1, dd, 
J=4.2, 16.7 Hz), 3.19 (1H, dd, J=5.4, 16.9 Hz), 3.38 (3H, 
s), 4.12-4.27 (4H, m), 4.35 (2H, s), 4.64 (1H, m), 5.55 
(1H, d, J=9.5 Hz), 6.10 (1H, s), 6.86 (1H, d, J=8.3 Hz), 
7.03-7.12 (4H, m), 7.20 (1 H, t, J=7.7 Hz), 7.35 (1H, q, 
J=7.0 Hz), 7.47 (1H, t, J=7.6 Hz). 

1H-NMR (CDCI3) : 2.38 (1FI, m), 2.52 (1H, m), 2.86 
(1H, m), 3.16 (1H, dd, J = 5.3, 16.9 Hz), 4.17-4.31 (4H, 
m), 4.62 (1H, m), 5.34 (1H, dt, J = 2.8, 10.1 Hz), 6.16 
(1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.97-7.10 (3H, m), 7.55 
(1H, d, J = 5.0 Hz), 7.73 (1H, s), 8.80 (1F1, d, J = 5.0 Hz). 

358 

359 

360 

361 

362 

ESI-MS 
411 [M+H]+ 

ESI-MS 
4191M+H1+ 

ESI-MS m/z: 
419 IM+H]+ 

ESI-MS mizr 
4381M+HP- 

ES1-MS m/z: 
479 IM+H]+ 
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Example Structural formula 	 NMR 	 MS 

363 

314 

E3I-MS mla 
415 [M+1-1J+ 

ESI-MS mlz 
419 WA-Hi+ 

1H-NMR (CDCI3) 6: 2.31-2.48 (2H, m), 3.21 (1H, m), 
3.41 (1H, RI). 4.10-4.37 (411, rn), 4.84 (1H, m), 5.84 OH, 
n1), 6.12 (1H, s), 7.09 (1H, m):  7.17-7.22 (2H, m), 7.31- 
7.18 	m), 7.92 (1H, d, J=9.2 Hz), 8.12 H, d, J=8.5 
Hz), 8.80 (1H, 0, J=4.2 Hz). 

11-1-NMR (C0C1) 	2.38-2.44 (2H:  m), 2.92 (1H, dd, J = 
4.8, 16.5 Hz):  3.18 (1H, dd, J 5.1. 16.7 Hz), 4.17-4_32 
(4H, rd), 4.65 H, m), 5_25 (1H, m), 6.(19 (1 H. s), 6.93-
6.95 (2H, m), 7.11 (2H, t, J = 8.6 Hz), 7.36-7.44 (4H, m). 

365 
j 

ESI-MS mir 
4661M+1-1]-1- 

1H-NMR (CDCW a. 1.18 (3H, t, J=7.0 Hz), 1.41 (3H, d, 
OEt 	J.5.4 Hz), 2.35-2.49 (2H, m), 2.88 (1H, dd. J=4.3, 16.9 

11z), 3.19 (1H, dd, J=5.5, 16.9 Hz), 3.36 (2H, q, J=7.0 
Hz), 4.15-4.27 (4H. m, J=4 93 Hz), 4.32 (1H. q. J=6.5 
Hz), 4 64 (1H, RI), 5_56 (1 H, m), 6.12 (1H, s), 6.85 (1H, d, 
J=8.4 Hz), 7.00 (1 H, s), 7.00-7.13 (3H. m), 7.21 (1H, m), 
738 (1 H, LI, J=7.1 Hi'), 7 47 (1H, I, J=7 0 Hz) 

CI 

367 

368 

El 

ES1-MS mfr. 
441 [M+H]+ 

ESI-MS rn/z: 
493 [M+H]+ 

1H-NMR (CDC9 6: 2.24 OH, m). 2.54 (1H, m), 2.86 
(1H, dd, J=4.2, 16.8 Hz). 3.16 (1H, dd. J=5.2, 16 8 Hz), 
3.99 (3H, s), 4.08-4.15 (2H, m), 4.18-4.26 (2H, m), 4.62 
(1H, m), 5.47 (1H, d, J=9.5 Hz), 6.11 (1H, d). 6.81 (11-1, d. 
.18.6 Hz), 8.95 (1H, m), 7.01-7.10 (31-1, rri), 7.70 (1H. d, 
J=7.4147), 8.16 (1H, do  J=5.0 Hz). 

1H-NMR (CDCks) 5: 2.39-2.49 (6H., In), 2.57 (1H, 
3.18 	m), 3.40 (2H, s), 3.70-3.72 (4H, ra), 410-4.28 
(4H, rn), 4.63 (1H, m), 5.56 (1 H, m), 6.12 (1H. s), 6.83 
(1 H. 6...1=83 Hz), 7,01-7.":3 (4H, m), 7,21 (1H, rrk), 7.35 

rrl), 7.47 (1M, rri). 

1N-A, H14.  

369 

370 

371 

tif 

1H-NMR (CDCI3) 8; 2.35-2.51 (91-1. m), 2.85-2.92 (2H, 
m), 3.19 (11-1, m). 3.49-3.64 (31-1, m), 	(5H, m). 
4.63 (1H, m). 5.56 (1H, m). 5.11 (11-1, s), 6.87 (1H, d. 
1=8.3 Hz), 7.03 ;1 H, d, J=7.9 Hz), 7.08-7.23 (4H, m), 
7 36 (1H, m), 7.47 (1H, 1, J=7.4 Hz). 

1H-NMR (CDC(;) 4: 2.34-2.47 (2H, rn), 2.88 (OH, m), 
2.96 (3H, s), 3.130 (31-1, s), 3.19 (1H, m):  4.10-4.26 (6H, 
m), 4.50 (2H, 	4.62 (1H, rn), 5.56 (1H, ra), 6.11 (1H, s), 
6.86 (1H, d, J=5.2 Hz), 7.03-7.15 (4H. rn), 7.21 (1H, 1, 
J=7.8 Hz), 7.36 (1H, ra), 7.47 (111, t, J.7.6 HE). 

1H-NMR (CDCI3) d: 2.35-245 (2H, m), 2.86 (1H, m), 
3.16 (1H, dd, J=4_8, 17.1 Hz), 3.95 (3H, s), 4.20-4.24 
(4H, in). 4 62 (1H, rn), 6.22 (1H. d. J=9.8 Hz), 6.07 (1H, 
n), 6.51 (2H, rn), 7.00-7.13 (3H, m), 7.63 (1H, d, .1=8.2 
Hz). 8.19 (1H, s). 

ESIAIS 
495 [M+Hi-F 

ESI.M$ raiz' 
509 1M+Hti- 

851-MS raiz 
441 [M+H1+ 

prd 

/ (-5 (CDC13) 8 : /29 (111, dt, J = 2.2, 14.5 liz). 2.86- 
2.98 (2H, m), 3.18 (1H, 66, J 	4.9. 16.8 Hz). 4,194.32 

I 	1:.) A \ 	0  (4H, rn), 4.65 	m), 5.60 (1H, d, J =11.9 Hz), 6.05 
b (1H, s), 6.93-6_98 (4H, rn) 7 33-7 44 (3H, m). 

366 
ES1-MS 
437 [M-1-H]+ 

NMR 	 MS Example Structural formula 

CI 
1H-NMR (CDCI3.) ; 2.35-2.45 (2H, m), 2.86 (1H, rib 
3.16 (1H, dd, J=4.8, 17.1 Hz), 3.95 (3H, s), 4.20-4.24 
(4H, m), 4.62 (1H, rn), 5.22 (1H, d, J=9.8 Hz), 6.07 (1H, 
s), 6.81 (2H, rn), 7.00-7.13 (3H, rn), 7.63 (1H, d, .1=8.2 
Hz), 8.19 (1H, s). 

1H-NMR (CDCI3) : 2.31-2.48 (2H, m), 3.21 (111, m), 
3.41 (111, m), 4.10-4.37 (4H, m), 4.84 (111, m), 5.54 (11-1, 
m), 6.12 (1H, s), 7.09 (1H, m), 7.17-7.22 (2H, m), 7.31-
7.48 (4H, m), 7.92 (1H, d, J=9.2 Hz), 8.12 (1H, d, J=8.5 
Hz), 8.80 (1H, d, J=4.2 Hz). 

1 H-NMR (CDCI3) ; 2.38-2.44 (2H, m), 2.92 (1H, dd, J = 

4.8, 16.6 Hz), 3.18 (1 H, dd, J W  5.1, 16.7 Hz), 4.17-4.32 
(4H, m), 4.65 (1H, m), 5.25 (1H, m), 6.09 (1H, s), 6.93-
6.95 (2H, m), 7.11 (2H, t, J = 8.6 Hz), 7.36-7.44 (411, rn). 

11-1-NMR (CDCI3) : 1.18 (31-1, t, J=7.0 Hz), 1.41 (3H, d, 
J=6.4 Hz), 2.35-2.49 (2H, m), 2.88 (1H, dd, J=4.3, 16.9 
Hz), 3.19 (1H, dd, J=5.5, 16.9 Hz), 3.36 (2H, q, J=7.0 
Hz), 4.15-4.27 (411, m, J=4.93 Hz), 4.32 (1H, q, J=6.5 
Hz), 4.64 (1H, m), 5.56 (1 H, m), 6.12 (1H, s), 6.85 (1H, d, 
J=8.4 Hz), 7.00 (1 H, s), 7.00-7.13 (311, m), 7.21 (1H, m), 
7.36 (1H, q, J=7.1 Hz), 7.47 (1H, t, J=7.0 Hz). 

1H-ntmR (CDCI3) 	2..29 (1H, dt, J = 2.2, 14.5 Hz), 2.86- 
2.98 {2H, rn), 3.18 (11-1, dd, J - 4.9, 16.8 Hz), 4.19-4.32 
(4H, m), 4.65 (1H, m), 5.60 (1H, d, J = 11.9 Hz), 6.05 
(1H, s), 6.93-6.98 (4H, m), 7.33-7.44 (3H, m). 

1H-NMR (CDCI3) 	2.24 (1H, m), 2.54 (1H, m), 2.86 
(1H, dd, J=4.2, 16.8 Hz), 3.16 (1H, dd, J=5.2, 16.8 Hz), 
3.99 (311, s), 4.08-4.15 (2H, m), 4.18-4.26 (2H, m), 4.62 
(1H, m), 5.47 (1H, d, J=9.5 Hz), 6.11 (1H, s), 6.81 (1H, 
J-8.6 Hz), 6.95 (1H, m), 7.01-7.10 (3H, m), 7.70 (11-I, 
J=7.4 Hz), 8.16 (1H, d, J=5.0 Hz). 

1H-NMR (CDCI3) : 2.39-2.49 (611, m), 2.87 (111, m), 
3.18 (1H, rn), 3.40 (2H, s), 3.70-3.72 (4H, m), 410-4.28 
(4H, m), 4.63 (1H, m), 5.56 (1H, m), 6.12 (1H, s), 6.83 
(1H, d, J=8.3 Hz), 7.01-7.13 (4H, m), 7.21 (1H, m), 7.36 
(1H, m), 7.47 (1H, m). 

1H-NMR (CDCI3) : 2.35-2.51 (91-1, m), 2.86-2.92 (211, 
m), 3.19 (1H, m), 3.49-3.64 (3H, m), 4.11-4.28 (5H, m), 
4.63 {1H, m), 5.56 (1H, m), 6.11 (111, s), 6.87 (1H, d, 
J=8.3 Hz), 7.03 (1H, d, J=7.9 Hz), 7.08-7.23 (4H, rn), 
7.36 (1H, m), 7.47 (1H, t, J=7.4 Hz). 

1H-NMR (CDCI3) : 2.34-2.47 (211, m), 2.88 (1H, m), 
2.96 {3H, 	3.00 (3H, s), 3.19 (1H, m), 4.10-4.26 (6H, 
m), 4.50 (2H, s), 4.62 (111, rn), 5.56 (1H, in), 6.11 (1H, s), 
6.86 (1 H, d, J=8.2 Hz), 7.03-7.15 (4H, rn), 7.21 (111,1, 
J=7.8 Hz), 7.36 (1H, m), 7.47 (1H, t, J=7.6 Hz). 
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ESI-MS rniz: 
445 [M+H]+ 

ESI-MS 
419 [M+H]+ 

ESI-MS 
466 [M+H]+ 

ESI-MS m/z; 
437 IM+Hp- 

ESI-MS raiz: 
441 [M+11]+ 

ESI-MS 
493 [M+H]+ 

ESI-MS 
495 [M+H]+ 

ESI-MS 
509 [M+F1]-F 

ES1-MS m/z• 

441 (M+H)± 

Et 

NMR 	 MS Example Structural formula 

CI 
1H-NMR (CDCI3.) ; 2.35-2.45 (2H, m), 2.86 (1H, rib 
3.16 (1H, dd, J=4.8, 17.1 Hz), 3.95 (3H, s), 4.20-4.24 
(4H, m), 4.62 (1H, rn), 5.22 (1H, d, J=9.8 Hz), 6.07 (1H, 
s), 6.81 (2H, rn), 7.00-7.13 (3H, rn), 7.63 (1H, d, .1=8.2 
Hz), 8.19 (1H, s). 

1H-NMR (CDCI3) : 2.31-2.48 (2H, m), 3.21 (111, m), 
3.41 (111, m), 4.10-4.37 (4H, m), 4.84 (111, m), 5.54 (11-1, 
m), 6.12 (1H, s), 7.09 (1H, m), 7.17-7.22 (2H, m), 7.31-
7.48 (4H, m), 7.92 (1H, d, J=9.2 Hz), 8.12 (1H, d, J=8.5 
Hz), 8.80 (1H, d, J=4.2 Hz). 

1 H-NMR (CDCI3) ; 2.38-2.44 (2H, m), 2.92 (1H, dd, J = 

4.8, 16.6 Hz), 3.18 (1 H, dd, J W  5.1, 16.7 Hz), 4.17-4.32 
(4H, m), 4.65 (1H, m), 5.25 (1H, m), 6.09 (1H, s), 6.93-
6.95 (2H, m), 7.11 (2H, t, J = 8.6 Hz), 7.36-7.44 (411, rn). 

11-1-NMR (CDCI3) : 1.18 (31-1, t, J=7.0 Hz), 1.41 (3H, d, 
J=6.4 Hz), 2.35-2.49 (2H, m), 2.88 (1H, dd, J=4.3, 16.9 
Hz), 3.19 (1H, dd, J=5.5, 16.9 Hz), 3.36 (2H, q, J=7.0 
Hz), 4.15-4.27 (411, m, J=4.93 Hz), 4.32 (1H, q, J=6.5 
Hz), 4.64 (1H, m), 5.56 (1 H, m), 6.12 (1H, s), 6.85 (1H, d, 
J=8.4 Hz), 7.00 (1 H, s), 7.00-7.13 (311, m), 7.21 (1H, m), 
7.36 (1H, q, J=7.1 Hz), 7.47 (1H, t, J=7.0 Hz). 

1H-ntmR (CDCI3) 	2..29 (1H, dt, J = 2.2, 14.5 Hz), 2.86- 
2.98 {2H, rn), 3.18 (11-1, dd, J - 4.9, 16.8 Hz), 4.19-4.32 
(4H, m), 4.65 (1H, m), 5.60 (1H, d, J = 11.9 Hz), 6.05 
(1H, s), 6.93-6.98 (4H, m), 7.33-7.44 (3H, m). 

1H-NMR (CDCI3) 	2.24 (1H, m), 2.54 (1H, m), 2.86 
(1H, dd, J=4.2, 16.8 Hz), 3.16 (1H, dd, J=5.2, 16.8 Hz), 
3.99 (311, s), 4.08-4.15 (2H, m), 4.18-4.26 (2H, m), 4.62 
(1H, m), 5.47 (1H, d, J=9.5 Hz), 6.11 (1H, s), 6.81 (1H, 
J-8.6 Hz), 6.95 (1H, m), 7.01-7.10 (3H, m), 7.70 (11-I, 
J=7.4 Hz), 8.16 (1H, d, J=5.0 Hz). 

1H-NMR (CDCI3) : 2.39-2.49 (611, m), 2.87 (111, m), 
3.18 (1H, rn), 3.40 (2H, s), 3.70-3.72 (4H, m), 410-4.28 
(4H, m), 4.63 (1H, m), 5.56 (1H, m), 6.12 (1H, s), 6.83 
(1H, d, J=8.3 Hz), 7.01-7.13 (4H, m), 7.21 (1H, m), 7.36 
(1H, m), 7.47 (1H, m). 

1H-NMR (CDCI3) : 2.35-2.51 (91-1, m), 2.86-2.92 (211, 
m), 3.19 (1H, m), 3.49-3.64 (3H, m), 4.11-4.28 (5H, m), 
4.63 {1H, m), 5.56 (1H, m), 6.11 (111, s), 6.87 (1H, d, 
J=8.3 Hz), 7.03 (1H, d, J=7.9 Hz), 7.08-7.23 (4H, rn), 
7.36 (1H, m), 7.47 (1H, t, J=7.4 Hz). 

1H-NMR (CDCI3) : 2.34-2.47 (211, m), 2.88 (1H, m), 
2.96 {3H, 	3.00 (3H, s), 3.19 (1H, m), 4.10-4.26 (6H, 
m), 4.50 (2H, s), 4.62 (111, rn), 5.56 (1H, in), 6.11 (1H, s), 
6.86 (1 H, d, J=8.2 Hz), 7.03-7.15 (4H, rn), 7.21 (111,1, 
J=7.8 Hz), 7.36 (1H, m), 7.47 (1H, t, J=7.6 Hz). 
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ESI-MS rniz: 
445 [M+H]+ 

ESI-MS 
419 [M+H]+ 

ESI-MS 
466 [M+H]+ 

ESI-MS m/z; 
437 IM+Hp- 

ESI-MS raiz: 
441 [M+11]+ 

ESI-MS 
493 [M+H]+ 

ESI-MS 
495 [M+H]+ 

ESI-MS 
509 [M+F1]-F 

ES1-MS m/z• 

441 (M+H)± 

Et 
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[Table 51] 



372 

373 

Example Structural formula 

pN 

5 	 d 
FaC` 

1—Nt. 

 

11:.1( 
FaiG-j't) 

cI 
e- - 

'6_4" 
11

lip 
.14.  o/ 

1H-NMR (CDC13) 8: 1.39 (1H, 1. J=8.5 Hz), 2.26 (1H, rd), 
2.56 (1H, m), 2.92 (11-1, dd, J=4.3, 15.2 Hz), 3.18 (1H, dd, 
J=4.7, 10.1 Hz), 4.12 (111, m), 4.19-4.33 (3H, m), 4.44 
4211, rn), 4.65 (1H, m), 5.49 (1H, d, J=9.2 Hz), 6.12 (1H, 
s), 6.91-5.95 (3H, m). 7.39 (11-1, a), 7.43 (1H, d, J=8.8 
Hz), 7.68 (1H, d. .J.8 Hz), 8.14 (111, d, J=4.6 Hz). 

1H-N MR (CDC-13] 	2.41-2.46 (2H, m), 2.91 (1H, dd, 
J=4.5, 16.8 Hz), 3.15 (1H:  dd, J=6.3, 15.5 Hz), 4_15 OH, 
m):  4.25-4.31 4311, ni), 4.57-4.56 (2H, m), 6.14 (1H:  a), 
6.90-8.95 (2H, rri), 7.26-7.44 (1H, m). 

1H-N MR (CDCkj) 	241-2.46 (2H, m), 2.91 (1H. dd, 
J=4.5, 16.6 Hz), 3.18 (1H:  dd, 	15_5 H4 4_15 (1H, 
m), 4.25-4.31 43H, m), 4.57-4.56 (2H, m), 6.14 OH:  s), 
6.90-6.95 (2H, rn), 7.26-7.44 (1H, m). 
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ESI-MS 
446 [M-1-H] 

ES!-MS 
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MS NMR 

7=,  
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378 

1H-NMR (CDC13) 6: 2.37-2.46 (2H, m), 2.96 (1H, dd, 
J=3.9,16.5 Hz), 3.26 (11-1, dd..1=5.2,16.8 Hz), 4.15 (11-1, 
m), 4.26-4.30 (3H, m), 4.57 (IH, m), 4.67 (1H, m], 6.14 
(1H, s), $.99 (1H, 44, J=6.41 Hr), 7.05 (1H, 41, J=6.0 Hz), 
7.29-7.35 (3H, m). 7161 (1 H, 1d, J=2.0:  7.9 Hz), 8.55 (1H, 
dd, J=1.4, 4.8 Hz), E1.79 (111, d, J=1.8 Hz). 

1H-NMR (CDC13) d : 2.37-2.46 (2H:  m), 2.96 (1H, m), 
3 75 (1H, m). 4 14 (1H, m), 4.24-4.31 (3H, m). 4 57 (1H, 
m), 4.68 (1H. rn), 6.14 (1H, s), 6.99 (1 H, d, J=13.5 Hz), 
7.03 (111, d, J=8.0 Hz). 7.37 (1H, s). 7.45 (3H, d, J=6.2 
Hz), 8.61 (211, d, J=6.1 Hz). 

11-1-NMR (CDC.13) 8: 2.41-2.45 (2H, m), 2.92 (1H, m), 
3.24 (1H, nil), 3.98 (3H, s), 4.11-429 (4H, m). 4.57-4.67 
4211, m), 6.14 (1H, s), 6.93-6.97 (2H, rrs), 7.08 (1H, 
J=8.1 Hz), 7.36 (1H, m), 7.56 (1H. dd. J=1.8. 7.3 Hz). 
8.13 (1H, dd, J=1.7, 4.9 Hz). 

1H-NMR (CDC13) r7: 2.35-2.45 (2H, rn), 2.94 (1H, m), 
3 25 (1H, dd. J=5 1,16.5 Hz), 3.97(311, a). 4 15 (1H, m), 
4.24-4.30 (3H, m), 4_57 (1H, m). 4.66 (1H. 31). 6.14 OH, 
a), 6.79 41 H, d, J-8.6 Hz), 6.95 (1 H, d, -1-8.4 Hz), 7.06 
(1H, d, J=7.9 Hz), 7.21. (1H, s), ?.30 (1H, m), 7.72 (1H, 
dd. J=2.6. 8.6 Hz), 0.32 (111, d, J=2.2 Hz). 

111-NMR CDC13) 8: 2.79-2.87 (3H, m), 3.15 (1H, dd, J = 
5.6, 16.8 Hz), 4.14 (2H, I, J = 6.3 Hz):  4.19 (2E1,1, J = 2.8 
Hz), 4.46 (1H, a), 4.61 (1H. m), 4.82 (1H, d, J = 1.7 Hz), 
0.16 (1H, 	6.81 (1H, 1, J = 8.8 H.-), 8.99 (1H, LI, J = 6.3 
Hz), 7.04 (1H. s), 7.08 (1H, dd, J 2.4, 8.7 Hz). 

1H-NMR(CDC13) 8 : 2.37-2 46 (f-H, m), 2.94 (1H, m), 
3.24 (1H, m), 4.11-4.29 (81-1, m), 4.55-4.65 (2H, m), 6.14 
(1H, a), 6.95(1H. d. J=6.5 Hz), 7.01 (11-1, d, J=7.9 Hz), 
7.14 (1H, s), 7.23 (1H m), 8.47 (2H, s). 
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380 

ESI-MS miz: 
445 [M+H]A- 

ES1-MS 
445 [M+H]+ 

ES1-M5 rn/z: 
475 (M+H)-1- 

ESI-MS 
475 [M+H]+ 

E81-MS miz: 
348 [M4-14]-r 

ES!-MS rniz: 
501 [14.1+H]+ 

Structural formula MS NMR 

Fy 

F3 	

HN. 

.0'Co 

F3C 

X.1  

1H-NMR (CDCI3) 8 : 1.39 (1H, t, J=6.5 Hz), 2.26 (1H, m), 
2.55 (1H, m), 2.92 (1H, dd, J=4.3, 16.2 Hz), 3.18 (1H, dd, 
J=4.7, 16.1 Hz), 4.12 (1H, m), 4.19-4.33 (3H, rn), 4.44 
(2H, m), 4.65 (1H, m), 5.49 (1H, d, J=9.2 Hz), 6.12 (1H, 
s), 6.91-6.95 (3H, m), 7.39 (1H, s), 7.43 (1H, d, J=8.8 
Hz), 7.68 (1H, d, J=6.8 Hz), 8.14 (1H, d, J=4.6 Hz). 

11-1-NMR (CDCI3) 6: 2.41-2.46 (2H, m), 2.91 (1H, dd, 
J=4.5, 16.6 Hz), 3.18 (111, dd, J=5.3, 16.5 Hz), 4.15 (1H, 
m), 4.25-4.31 (3H, m), 4.57-4.66 (2H, m), 6.14 (1H, s), 
6.90-6.95 (2H, m), 7.26-7.44 (1H, m). 

1H-NMR (CDCI3) 6: 2.41-2.46 (2H, m), 2,91 (1H, dd, 
J=4.5, 16.6 Hz), 3.18 (1H, dd, J=5.3, 16.5 Hz), 4.15 (1H, 
m), 4.25-4.31 (3H, m), 4.57-4.66 (2H, m), 6.14 (1H, s), 
6.90-6.95 (2H, m), 7.26-7.44 (1H, m). 

11-I-NMR (CDCI3) 8:2.37-2.46 (2H, m), 2.96 (11-1, dd, 
J=3.9, 16.8 Hz), 3.26 (1H, dd, J=5.2, 16.8 Hz), 4.15 (1H, 
m), 4.26-4.30 (31-1, m), 4.57 (1H, m), 4.67 (1H, m), 6.14 
(1H, s), 6.99 (1H, d, J=8A Hz), 7.05 (1H, d, J=8.0 Hz), 
7.29-7.35 (3H, m), 7.81 (1 H, td, J=2.0, 7.9 Hz), 8.55 (1 H, 
dd, J=1.4, 4.8 Hz), 8.79 (1H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 8 : 2.37-2.46 (21-1, m), 2.96 (11-1, m), 
3.26 (1H, m), 4.14 (1H, m), 4.24-4.31 (3H, m), 4.57 (1H, 
m), 4.68 (1H, m), 6.14 (11-1, s), 6.99 (1H, d, J=8.5 Hz), 
7.03 (1H, d, J=8.0 Hz), 7.37 (1H, s), 7.45 (3H, d, J=6.2 
Hz), 8.61 (21-1, d, J=6.1 Hz). 

1H-NMR (CDCI3) 8: 2.41-2.45 (2H, m), 2.92 (1H, m), 
3.24 (1H, m), 3.98 (3H, s), 4.11-4.29 (4H, m), 4,57-4.67 
(21-1, m), 6.14 (1H, s), 6.93-6.97 (2H, m), 7.08 (1H, d, 
1--8.1 Hz), 7.36 (1H, m), 7.56 (1H, dd, J-1.8, 7.3 Hz), 
8.13 (1H, dd, J=1.7, 4.9 Hz). 

1H-NMR (CDCI3) 8: 2.36-2.46 (2H, m), 2.94 (1H, m), 
3.25 (1H, dd, J=5.1. 16.6 Hz), 3.97 (3H, s), 4.15 (1H, m), 
4.24-4.30 (3H, m), 4.57 (1H, m), 4.66 (1H, m), 6.14 (1H, 
s), 6.79 (1H, d, J=8.6 Hz), 6.96 (1H, d, J=8.4 Hz), 7.06 
(1H, d, J=7.9 Hz), 7.21 (1H, s), 7.30 (1H, m), 7.72 (11-I, 
dd, J.-2.6, 8.6 Hz), 8.32 (1 H, d, J=2.2 Hz). 

1H-NMR (CDCI3) a: 2.79-2.87 (3H, m), 3.15 (1H, dd, J = 
5.6, 16.8 Hz), 4.14 (2H, 1, J = 6.3 Hz), 4.19 (2H, d, J = 2.8 
Hz), 4.46 (1 H, s), 4.61 (1H, m), 4.82 (1H, d, J = 1.7 Hz), 
6.10 (1H, s), 6.81 (1H, d, J = 8.6 Hz), 6.99 (11-1, d, J = 6.3 
Hz), 7.04 (1H, s), 7.08 (1H, dd, J = 2.4, 8.7 Hz). 

1H-NMR (CDCI3) 8: 2.37-2.46 (4H, m), 2.94 (1H, in), 
3.24 (11-1, m), 4.11-4.29 (8H, m), 4.55-4.65 (2H, m), 6.14 
(1H, s), 6.95 (111, d, J=8.6 Hz), 7.05 (1I-1, d, J=7.9 Hz), 
7.14 (1H, s), 7/3 (1H, m), 8.47 (2H, s). 

380 ESI-M5 
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Example 
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ESI-MS miz: 
446 [M+H]+ 

ESI-MS 
393 [M+H]+ 

ESI-MS miz: 
445 [M+H]+ 

ESI-MS m/z: 
445 [M+H]+ 

ESI-MS 
475 [M+H]+ 

E5I-MS m/z: 
475 [M+H]+ 

ESI-MS m,/z: 
346 [M+H]+ 
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Structural formula MS NMR 

Fy 

F3 	

HN. 

.0'Co 

F3C 

X.1  

1H-NMR (CDCI3) 8 : 1.39 (1H, t, J=6.5 Hz), 2.26 (1H, m), 
2.55 (1H, m), 2.92 (1H, dd, J=4.3, 16.2 Hz), 3.18 (1H, dd, 
J=4.7, 16.1 Hz), 4.12 (1H, m), 4.19-4.33 (3H, rn), 4.44 
(2H, m), 4.65 (1H, m), 5.49 (1H, d, J=9.2 Hz), 6.12 (1H, 
s), 6.91-6.95 (3H, m), 7.39 (1H, s), 7.43 (1H, d, J=8.8 
Hz), 7.68 (1H, d, J=6.8 Hz), 8.14 (1H, d, J=4.6 Hz). 

11-1-NMR (CDCI3) 6: 2.41-2.46 (2H, m), 2.91 (1H, dd, 
J=4.5, 16.6 Hz), 3.18 (111, dd, J=5.3, 16.5 Hz), 4.15 (1H, 
m), 4.25-4.31 (3H, m), 4.57-4.66 (2H, m), 6.14 (1H, s), 
6.90-6.95 (2H, m), 7.26-7.44 (1H, m). 

1H-NMR (CDCI3) 6: 2.41-2.46 (2H, m), 2,91 (1H, dd, 
J=4.5, 16.6 Hz), 3.18 (1H, dd, J=5.3, 16.5 Hz), 4.15 (1H, 
m), 4.25-4.31 (3H, m), 4.57-4.66 (2H, m), 6.14 (1H, s), 
6.90-6.95 (2H, m), 7.26-7.44 (1H, m). 

11-I-NMR (CDCI3) 8:2.37-2.46 (2H, m), 2.96 (11-1, dd, 
J=3.9, 16.8 Hz), 3.26 (1H, dd, J=5.2, 16.8 Hz), 4.15 (1H, 
m), 4.26-4.30 (31-1, m), 4.57 (1H, m), 4.67 (1H, m), 6.14 
(1H, s), 6.99 (1H, d, J=8A Hz), 7.05 (1H, d, J=8.0 Hz), 
7.29-7.35 (3H, m), 7.81 (1 H, td, J=2.0, 7.9 Hz), 8.55 (1 H, 
dd, J=1.4, 4.8 Hz), 8.79 (1H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 8 : 2.37-2.46 (21-1, m), 2.96 (11-1, m), 
3.26 (1H, m), 4.14 (1H, m), 4.24-4.31 (3H, m), 4.57 (1H, 
m), 4.68 (1H, m), 6.14 (11-1, s), 6.99 (1H, d, J=8.5 Hz), 
7.03 (1H, d, J=8.0 Hz), 7.37 (1H, s), 7.45 (3H, d, J=6.2 
Hz), 8.61 (21-1, d, J=6.1 Hz). 

1H-NMR (CDCI3) 8: 2.41-2.45 (2H, m), 2.92 (1H, m), 
3.24 (1H, m), 3.98 (3H, s), 4.11-4.29 (4H, m), 4,57-4.67 
(21-1, m), 6.14 (1H, s), 6.93-6.97 (2H, m), 7.08 (1H, d, 
1--8.1 Hz), 7.36 (1H, m), 7.56 (1H, dd, J-1.8, 7.3 Hz), 
8.13 (1H, dd, J=1.7, 4.9 Hz). 

1H-NMR (CDCI3) 8: 2.36-2.46 (2H, m), 2.94 (1H, m), 
3.25 (1H, dd, J=5.1. 16.6 Hz), 3.97 (3H, s), 4.15 (1H, m), 
4.24-4.30 (3H, m), 4.57 (1H, m), 4.66 (1H, m), 6.14 (1H, 
s), 6.79 (1H, d, J=8.6 Hz), 6.96 (1H, d, J=8.4 Hz), 7.06 
(1H, d, J=7.9 Hz), 7.21 (1H, s), 7.30 (1H, m), 7.72 (11-I, 
dd, J.-2.6, 8.6 Hz), 8.32 (1 H, d, J=2.2 Hz). 

1H-NMR (CDCI3) a: 2.79-2.87 (3H, m), 3.15 (1H, dd, J = 
5.6, 16.8 Hz), 4.14 (2H, 1, J = 6.3 Hz), 4.19 (2H, d, J = 2.8 
Hz), 4.46 (1 H, s), 4.61 (1H, m), 4.82 (1H, d, J = 1.7 Hz), 
6.10 (1H, s), 6.81 (1H, d, J = 8.6 Hz), 6.99 (11-1, d, J = 6.3 
Hz), 7.04 (1H, s), 7.08 (1H, dd, J = 2.4, 8.7 Hz). 

1H-NMR (CDCI3) 8: 2.37-2.46 (4H, m), 2.94 (1H, in), 
3.24 (11-1, m), 4.11-4.29 (8H, m), 4.55-4.65 (2H, m), 6.14 
(1H, s), 6.95 (111, d, J=8.6 Hz), 7.05 (1I-1, d, J=7.9 Hz), 
7.14 (1H, s), 7/3 (1H, m), 8.47 (2H, s). 

380 ESI-M5 
501 [M+H]+ 

F3C 

Example 

372 

373 

ESI-MS miz: 
446 [M+H]+ 

ESI-MS 
393 [M+H]+ 

ESI-MS miz: 
445 [M+H]+ 

ESI-MS m/z: 
445 [M+H]+ 

ESI-MS 
475 [M+H]+ 

E5I-MS m/z: 
475 [M+H]+ 

ESI-MS m,/z: 
346 [M+H]+ 

374 

375 

376 

377 

378 

379 
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NMR MS Example 	 SiruOural formula 

381 

1-4  

H 	
. 

14- 

j> I. —'•0  

GN 

384 ) 

L 
H14 , 

II  

FI 

1H-NMR (CDC13) 	2.24-2.31 (2H, m). 2.65 (1H, m), 
3.15 (1H, dd, J = 5.3. 16.9 Hz), 4.084.26 	rn), 4.42 
(1 H. m), 4.57-4.63 (211, m), 4.70 (1H, rn), 6.05 (1H, s), 
6.81 {1H, d, J = 8.7 Hz), 7.00 {1 H, d, J = 7.4 Hz), 7.04 

s), 7.05 (1H, 61, J = 2.3, 5.6 Hz). 

1H-NMR (CDCI3) 4: 2.41 (2H, m). 2.95 (1H, m), 3.26 

(1H, dd, 	17.2 Hz), 4.12 (1H, m), 4.27 (3H. m), 4.56 
(1H, m), 4.66 (1H, in), 6.13 (1H, s), 6.96-7.03 (2H, m). 
7.16 (1H, RI), 7.64-7.76 (41I, rri.), 8.64 (111, d, J=4.4 11z). 

1H. NMR (cocio a: 1.41 (5H, d. J=2.9 Hz), 2.07 (2H. 1, 

J=7.3 Hz), 2.96 (1H, dd, J=4.4, 16.7 Hz), 3.26 	dd, 

J=5.2, 16.6 Hz), 4.08 (2H, 1, J=6.5 Hz). 4.25-4.26 (2H. 
m). 4.66 (1H, m), 5.97 (1H, s). 6.97 (1H, d, J=8.2 Hz), 
7.02 (1 H, d. J=6.3 Hz), 7.18 (1H, ,„ 	Hz), 7.64-7.76 
{4H, m), 8.64 (1H. d. J=4.8 Hz). 

1H-NMR (CDCIa) 4: 2.04 (1H, m), 2.16 (1H, m), 2.59 
(1H, dd, J=61, 16.1 Hz), 3.05 (1H, 5, J=16.2 Hz), 3.41 
(1H. m). 3.89 OH, m), 4.02 (1H, m), 4.13 (1H m). 4.21-
4.30 (211, m), 4.35 (111, In), 4.62 (111, m), 6.00 (111. s), 
6 85-6.93 (2H. m). 7.02 (1H. s). 7.30 (2H, s). 7.37-7.67 
(3H, rn)- 

1H-NMR {C.D.C11) 8 1.53 (3H, d, J=6.6 Hz), 2.84 {1H, 
m), 3.15 (1H, dd, J=5.0, 16.7 Hz), 4.11-4.23 (2H, m), 
4.30-4.49 (3H, rn), 4.60 (1H, IA, 9.09 (1H, 8), 6.82 (1H, d, 
J=8.7 Hz), 6_93 (1H, 	7.04 (11-1, s), 7.09 (1H, my 

382 

383 

385 

ES I-MS m/z: 
366 [WI IV 

ES I-MS ma 
445 IM+HI+ 

ES I-MS ri/z: 
433 1M4-1114- 

ES I-MS rid: 
384 IM-FH14 

cW 

386 
.

era' r0 
FA" 

CI 

382 	
0 

14?  

1H-NMR (CDC.13) 8: 2.41(1H, m). 2.55(11-I, m). 2.98(1H, 
dd, J=16.7.4.4 Hz), 3.17(1H. dr C, J=16.7 Hz), 4.17-
4.34(4H, m), 4.64(1H, m), 5.22(1H, m), 6.12(1H:  s), 
6 94(1H, d, J=8.5 Hz), 6.95(1H, m), 7.39(1H, m), 
7.43(1H, dd, J=8.5, 2214). 

1H-NMR (CDC13) : 0.35 (1H. m). 0.55 {1H, m), 0.62-
0.76 (2H, rn). 1.12 (1H, m), 2.18-2.32 (2H, m). 2.34 (1H, 
m). 3.14 (1H, m). 3.50 (1H. m), 4.05 (1H, m).=.18-4.19 
(3H, rn). 4.60 (1H. m). 6.00 OH, s). 6.80 (111. d. J=5.6 
Hz]:  6.98 (1H, d, 	Hz). 7.04 (1H, s), 7.08 {1H, rn). 

1H-NMR (CDC13.) 5 1.86-2.14 (8H, m), 2.58 	rn), 
2.90 (1H. rn), 3.17 OH, rri), 4.00-4.15 (3H, m), 4.22-4.31 
(2H:  m), 4.133 {1H, m), 6.00 (1H, 5), 6 .92-6.94 (2H, m), 
7.38 (1H:  s), 7.42 (1 H, d, J=3.5 Hz). 

1H• NMR (CDC.13) 4:0.98(3H, I., J=7.2 Hz), 141-163.(3H, 

m), 1.711(11-f, m), 2.05(1H, nr), 2.17(1H, m), 2.84(1H, dd, 

J=16.6,1.1 Hz), 3.14(1H, dd, .1=16.8. 5.3 Hz). 4.00-
126(5H, m)„ 4.60(1H, m). 5.98{1H. s), 6.80(11-1, 5, J=8.6 
Hz), 6.99(1H. m), 7.030 H. rn), 7.07(1H, dd. J=8.6.2.2 
Hz). 

387 

388 

ES1-MSM/Z: 
417 [WPM+ 

ES I-MS ma: 
374 IM*H.1+ 

ES I-MS r-1/7 
376 IM+H1+ 

NMR 

1H-NMR (CDCI3) d: 2.24-2.31 (2H, m), 2.85 (1H, m), 
3.15 (1 H, dd, J = 5.3, 16.9 Hz), 4.08-4.26 (4H, m), 4.42 
(1 H, m), 4.57-4.63 (2H, m), 4.70 (1H, m), 6.05 (1H, s), 
6.81 (1H, d, J = 8.7 Hz), 7.00 (1H, d, J = 7.4 Hz), 7.04 
(1 H, s), 7.08 	dd, J = 2.3, 8.6 Hz). 

1H-NMR (CDCI3) : 2.41 (2H, m), 2.95 (1H, m), 3.26 
(1H, dd, J=5.5, 17.2 Hz), 4.12 (1H, m), 4.27 (3H, m), 4.66 
(1H, m), 4.66 (1H, m), 6.13 OH, s), 6.96-7.03 (2H, m), 
7.18 (11-1, m), 7.64-7.76 (4H, m), 8.64 (1H, d, J=4.4 Hz). 

1H-NMR (CDCI3) : 1.41 (6H, d, J=2.9 Hz), 2.07 (2H, t, 
J=7.3 Hz), 2.96 (1H, dd, J=4.4, 16.7 Hz), 3.26 (11-I, dd, 
J=5.2, 16.8 Hz), 4.08 (2H, t, J=6.5 Hz), 4.25-4.26 (2H, 
rn), 4.66 (1H, m), 5.97 (1H, s), 6.97 (1H, d, J=8.2 Hz), 
7.02 (1 H, d, J=8.3 Hz), 7.18 (1H, t, J=6.1 Hz), 7.64-7.76 
(4H, m), 8.64 (11-I, d, J=4.8 Hz). 

1H-NMR (CDCI3} d: 2.04 (1H, m), 2.16 (1H, m), 2.59 
(1H, dd, J=6.7, 16.1 Hz), 3.05 (1H, d, J=16.2 Hz), 3.41 
(1H, m), 3.89 (1H, m), 4.02 (11-1, m), 4.13 (1H, m), 4.21-
4.30 (2H, m), 4.35 (1 H, m), 4.62 (1H, rn), 6.00 (1H, s), 
6.86-6.93 (2H, m), 7.02 (1H, s), 7.30 (2H, s), 7.37-7.67 
(3H, m). 

1H-NMR (CDCI3) 5: 1.53 (3H, d, J=6.6 Hz), 2.84 (1H, 
m), 3.15 (1H, dd, J=5.0, 16.7 Hz), 4.11-4.23 (2H, m), 
4.30-4.49 (3H, rn), 4.60 (111, m), 6.09 (11-1, s}, 6.82 (1H, d, 
J=8.7 Hz), 6.98 (1H, m), 7.04 (1H, s), 7.09 (11-I, rn). 

1H-NMR (CDCI3) : 2.41(1H, m), 2.55(11-I, rn), 2.98(1H, 
dd, J=16.7, 4.4 Hz), 3.17(1H, br d, J=16.7 Hz), 4.17-
4.34(4H, m), 4.64(1H, m), 6.22(1H, m), 6.12(1H, s), 
6.94(1H, d, J=8.5 Hz), 6,95(1H, m), 7.39(1H, m), 
7.43(1H, dd, J=8.5, 2.2 Hz). 

1H-NMR (CDCI3) : 0.35 (1H, m), 0.55 (1H, m), 0.62-
0.76 (2H, m), 1.12 (1 H, m), 2.18-2.32 (2H, m), 2.84 (1H, 
m), 3.14 (1H, m), 3.50 (1H, m), 4.05 (1H, m), 4.18-4.19 
(3H, m), 4.60 (1H, m), 6.00 (1H, s), 6.80 (11-1, d, J=8.6 
Hz), 6.98 (1H, d, J=7.6 Hz), 7.04 (1 H, s), 7.08 (1H, rn). 

1H-NMR (CDCI3) 6: 1.86-2.14 {8H, m), 2.58 (11-1, rn), 
2.90 (1H, m), 3.17 (1H, m), 4.00-4.15 (3H, m), 4.22-4.31 
(2H, m), 4.63 (1H, m), 6.00 (1H, a), 6.92-6.94 (211, m), 
7.38 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

11-1-NMR (CDCI3) : 0.98(3H, t, J=7.2 Hz), 1.41-168.(3H, 
m), 1.78(1H, m), 2.05(1H, m), 2.17(1H, m), 2.84(1H, dd, 
J=16.8, 4.1 Hz), 3.14(1H, dd, J=16.8, 5.3 Hz), 4.00-
4.26(5H, m)„ 4.60(1H, m), 5.98(11-1, s), 6.80(1H, d, J=8.6 
Hz), 6.99(1 I-1, m), 7.03(1 H, m), 7.07(1H, dd, J=8.6, 2.2 
Hz). 

MS 

ESI-MS m/z: 
366 [M+H]+ 

ESI-MS m/z: 
445 [M+1-1]+ 

ESI-MS m/z: 
433 po+N+ 

ESI-MS m/z: 
384 [M+H]+ 

ESPVIS m/z: 
417 [M+H]+ 

ESI-MS m/z: 
374 [M+H]+ 

ESI-MS m/z: 
376 [M+H]+ 

Example Structural formula 

381 

382 

F3 

383 

N 

384 

385 

N 

386 

F3 

387 

388 

389 

NMR 

1H-NMR (CDCI3) d: 2.24-2.31 (2H, m), 2.85 (1H, m), 
3.15 (1 H, dd, J = 5.3, 16.9 Hz), 4.08-4.26 (4H, m), 4.42 
(1 H, m), 4.57-4.63 (2H, m), 4.70 (1H, m), 6.05 (1H, s), 
6.81 (1H, d, J = 8.7 Hz), 7.00 (1H, d, J = 7.4 Hz), 7.04 
(1 H, s), 7.08 	dd, J = 2.3, 8.6 Hz). 

1H-NMR (CDCI3) : 2.41 (2H, m), 2.95 (1H, m), 3.26 
(1H, dd, J=5.5, 17.2 Hz), 4.12 (1H, m), 4.27 (3H, m), 4.66 
(1H, m), 4.66 (1H, m), 6.13 OH, s), 6.96-7.03 (2H, m), 
7.18 (11-1, m), 7.64-7.76 (4H, m), 8.64 (1H, d, J=4.4 Hz). 

1H-NMR (CDCI3) : 1.41 (6H, d, J=2.9 Hz), 2.07 (2H, t, 
J=7.3 Hz), 2.96 (1H, dd, J=4.4, 16.7 Hz), 3.26 (11-I, dd, 
J=5.2, 16.8 Hz), 4.08 (2H, t, J=6.5 Hz), 4.25-4.26 (2H, 
rn), 4.66 (1H, m), 5.97 (1H, s), 6.97 (1H, d, J=8.2 Hz), 
7.02 (1 H, d, J=8.3 Hz), 7.18 (1H, t, J=6.1 Hz), 7.64-7.76 
(4H, m), 8.64 (11-I, d, J=4.8 Hz). 

1H-NMR (CDCI3} d: 2.04 (1H, m), 2.16 (1H, m), 2.59 
(1H, dd, J=6.7, 16.1 Hz), 3.05 (1H, d, J=16.2 Hz), 3.41 
(1H, m), 3.89 (1H, m), 4.02 (11-1, m), 4.13 (1H, m), 4.21-
4.30 (2H, m), 4.35 (1 H, m), 4.62 (1H, rn), 6.00 (1H, s), 
6.86-6.93 (2H, m), 7.02 (1H, s), 7.30 (2H, s), 7.37-7.67 
(3H, m). 

1H-NMR (CDCI3) 5: 1.53 (3H, d, J=6.6 Hz), 2.84 (1H, 
m), 3.15 (1H, dd, J=5.0, 16.7 Hz), 4.11-4.23 (2H, m), 
4.30-4.49 (3H, rn), 4.60 (111, m), 6.09 (11-1, s}, 6.82 (1H, d, 
J=8.7 Hz), 6.98 (1H, m), 7.04 (1H, s), 7.09 (11-I, rn). 

1H-NMR (CDCI3) : 2.41(1H, m), 2.55(11-I, rn), 2.98(1H, 
dd, J=16.7, 4.4 Hz), 3.17(1H, br d, J=16.7 Hz), 4.17-
4.34(4H, m), 4.64(1H, m), 6.22(1H, m), 6.12(1H, s), 
6.94(1H, d, J=8.5 Hz), 6,95(1H, m), 7.39(1H, m), 
7.43(1H, dd, J=8.5, 2.2 Hz). 

1H-NMR (CDCI3) : 0.35 (1H, m), 0.55 (1H, m), 0.62-
0.76 (2H, m), 1.12 (1 H, m), 2.18-2.32 (2H, m), 2.84 (1H, 
m), 3.14 (1H, m), 3.50 (1H, m), 4.05 (1H, m), 4.18-4.19 
(3H, m), 4.60 (1H, m), 6.00 (1H, s), 6.80 (11-1, d, J=8.6 
Hz), 6.98 (1H, d, J=7.6 Hz), 7.04 (1 H, s), 7.08 (1H, rn). 

1H-NMR (CDCI3) 6: 1.86-2.14 {8H, m), 2.58 (11-1, rn), 
2.90 (1H, m), 3.17 (1H, m), 4.00-4.15 (3H, m), 4.22-4.31 
(2H, m), 4.63 (1H, m), 6.00 (1H, a), 6.92-6.94 (211, m), 
7.38 (1H, s), 7.42 (1H, d, J=8.5 Hz). 

11-1-NMR (CDCI3) : 0.98(3H, t, J=7.2 Hz), 1.41-168.(3H, 
m), 1.78(1H, m), 2.05(1H, m), 2.17(1H, m), 2.84(1H, dd, 
J=16.8, 4.1 Hz), 3.14(1H, dd, J=16.8, 5.3 Hz), 4.00-
4.26(5H, m)„ 4.60(1H, m), 5.98(11-1, s), 6.80(1H, d, J=8.6 
Hz), 6.99(1 I-1, m), 7.03(1 H, m), 7.07(1H, dd, J=8.6, 2.2 
Hz). 

MS 

ESI-MS m/z: 
366 [M+H]+ 

ESI-MS m/z: 
445 [M+1-1]+ 

ESI-MS m/z: 
433 po+N+ 

ESI-MS m/z: 
384 [M+H]+ 

ESPVIS m/z: 
417 [M+H]+ 

ESI-MS m/z: 
374 [M+H]+ 

ESI-MS m/z: 
376 [M+H]+ 

Example Structural formula 
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394 

Mock. ji  

/ON 

I 

') °Me 

398 

111-NH1R (CDCI3) 71.52 (6H, s), 2,33-2.46 (2H, m), 
2.53 (1H, m), 3.14 (1H, m), 3.41 (3H, a), 4.10-4.29 (4H, 
m), 4.554.63 (2H, m), 6_12 (1H, s), 6.81 (11-I. d. J=8.4 
Hz), 6.96 (1H, d, J=7.7 Hz), 7 17 (1H, s). 7.21 (1H, d, 
.1=5.5 Hz). 

M.  
9C' 1:71' 

Example 	 Structural formula 

pN 

390 

391 

393 

a' 

395 Hp) 

\—C)  

7—, 

c; 	
!, 

	

=,•""a'" 	0 

EF 

NM R 

1H-NIAR (coc13) 3 : 2.42(1H, m), 2.53(1H, m). 2.91(1H, 
cd, J=15.7, 4.7 Hz), 3.14(1H, dd, J=15.7, 52 Hz), 4.10-
4.32(3H, m), 4.37(1H, M), 4.64(1H, m), 5.34(1H, m), 
6.10(1H, a), 6.93(1H, d, J4.5 Hz), 6.94(1H. m),13.95(1H, 
a), 7.27-7.45(7H, m). 

H-NMR (CDCI3) 3: 0.22 (2H, m), 0.54 (2H. q. J=5,1 
Hz), 1.10 (11-1, m), 2A2-2.43 (2H, m):  2.36 (1H, d, J=17.1 
Hz), 3.18 (114, dd. J=5.2, 16.8 1-1z). 3.31 (2H, d, J=7.0 
Hz), 4.13-4.28 (Alt m), 4_42 (2H, s), 4.59 (2H, m), 5.13 
OH, a), 6.85 (111. )1..1=5.2 Hz), 7.00-7.115 (2H, m), 7.12 
(1H, 8, J=7.8 Hz). 

1H-N MR (COW 6 2.41-2.44 (2H, m), 2.88 (1H. d, 
J=13.5 Hz), 3.20 (1H, dd, J=5_1, 17.2 Hz), 4.10-4 30 (4H, 
rri), 4.56-4.83 (2H, m), 5.27 (214, s), 6.13 (1H, s), 8.79 
(1H:  d:  J-5.2 Hz), 0.87-13.90 (2H, m), 7.05 (1H, d, .k7.7 
Hz), 7.18 (1H, a), 723 (1H, r4). 7.58 (1H, t, J=6.8 Hz), 
8.18 (1H, d, J=4.4 Hz). 

1H-NMR (C1DC13) 8: 1.02(311, d, J.5.5 Hz), 1.05(3H, d, 
J=5.7 Hz), 1.99(1H, m), 2.01-2.28(2H, m,o, 2.99(1H, dd, 
.1=16.6, 4.7 Hz). 3,17(1H. di, J=16.7, 5.1 Hz), 3.92(1H, 
m), 4.05(1H, m), 4.11-0.34(3H, m), 4.63(1H, m), 5.99(1H, 
a), 6.93(1H, d, J=8.5 Hz), 6.94(1H, n-), 7.30(111. a), 
7.42(1H, d, ..18.5 Hz). 

11-1-14MR (CDCI3) 8, 1.41(3H, m), 1.42(3H, m), 2.39(1H, 
2_49(1H. m), 2.91(1H, dd, J=16.8, 4.e Hz), 3.17(1H, 

dt, J=16.6. 4.5 Hz). 3.28(3H, m), 4.17(1H, m), 4.21-
4.35(3H, m) 4.640H. rn), 5.17(1H, M), 6.07(1H, a). 
6.93(1H, n) 6.94(1H. d. J=6.6 Hz), 7.38(1H, m), 
7A2(11-1, d, .1=6.6 Hz). 

1H-NMR ;CDCH) 8: 1.17-2.213(9H, rn), 2.54(1H, hr 
J=16.8 Hz), 8.15(1H, dd, J=15.8, 5.2 Hz), 1.42(2H, m), 
3.97(2H, m), 4.034.22(4H, m), 4.30(1H, m), 4.60(1H, m), 
5.98(1H, s), 6.80(1H, d, J=8.6 Hz), 6.96(1H, m). 7.04(1H, 
s), 7.08(111, dd, J=8.6, 2.2 Hz). 

1H-NIMR (CDCI3) 8 • 2.36-2.47 (2H, m), 2.85 (1H, m), 
3.18 (1H, m), 4.104 29 (4H, m), 4.54-4,64 (2H, m), 5.13 
(11-E, d, 	Hz), 5.60 (1H, 6, J.17.6 Hz), 6.13 (1H, s), 
6_6'2 (1H, dd, J=10.9, 17.5 Hz), 6.54 	d, J=5.5 Hz), 
7.03 (1H, d, J=7.9 Hz), 7.10 (1H, s), 7.21 (1H, d, J=8.4 
Hz). 

1H-NMR (CDC1,1) 8 : 2.33-2.45 (2H, m), 2.81-2.57 (2H, 
m), 8.15 (1H, dd, J - 5.4, 16.7 Hz), 3.47 (1H, t, J - 5.5 
Hz), 3.67 (1H, rn), 336-3.84 (3H, m), 4.10-4.20 (3H, m), 
426 (1H, m). 4.54-4.62 (2H, m). 6.13 (1 H, a), 5.81 (1H, d, 
J = 0.3 Hz), 6.91 (111, s), 7.00 (211, dd. J = 8.2, 17.9 Hz.). 

396 

397 

MS 

ESI-MS nitz: 
425 [M 

E31-MS mhz: 
452 Nth)* 

ESI-M S 
475 [M+H)* 

ESI-MS nitz: 
367 [104-H1,  

ESI-MS 
.121 [M+Hph 

ESI-MS 
432 [M-1+1]-,  

ESI-MS rn/Z: 
394 [Mi-H? 

C.S1-MS rn/Z 
494 [1101+H P- 

Example Structural formula 

oN 
. 	K 

' 

)-- / 	, ---- '0 	• 	0 ,-.,....:-..,. 

390  
,,,

4.32(3H, N NI''', 	o H!N/
E  

NMR 

1H-NMR (CDCI3) 8: 2.42(1H, m), 2.53(1H, m), 2.91(1H, 
dd, J=16.7, 4.7 Hz), 3.14(1 H, dd, J=16.7, 5.2 Hz), 4.16- 

m), 4.37(1H, m), 4.64(1H, m),  5.34(1H, m),  
6.10(1H, s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 6.95(1H, 
s), 7.27-7.45(7H, m). 

391 

0 
 

N' 	HN, 
--- 

F30 

1H-NMR (CDCI3) a : 0.22 (21-1, m), 0.54 (21-1, q, J=6.1 
Hz), 1.10 (1H, m), 2.42-2.43 (2H, m), 2.86 (1 H, d, J=17.1 
Hz), 3.18 (1H, dd, J=5.2, 16.8 Hz), 3.31 (2H, d, J=7.0 	E 
Hz), 4.13-4.28 (4H, m), 4.42 (2H, s), 4.59 (2H, m), 6.13 
(1H , s), 6.135 (1 H, d, J=8.2 Hz), 7.00-7.06 (2H, m), 7.12 
(1H, d, J=7.8 Hz). 

392 
• 

F3C.X0-  

114-NMR (CDCI3) 6: 2.41-2.44 (2H, m), 2.88 (1H, d, 
J=13.5 Hz), 3.20 (1H, dd, J=5.1, 17.2 Hz), 4.10-4.30 (4H, 
m), 4.56-4.63 (2H, m), 5.27 (2H, s), 6.13 (11-1, a), 6.79 	E 
(11-1, d, J=8.2 Hz), 6.87-6.90 (2H, m), 7.05 (1 H, d, J=7.7 
Hz), 7.18 (1H, s), 7.23 (1H, m), 7.58 (1H, t, J=6.8 Hz), 
8.18 (1H, d, J=4.4 Hz). 

393 

N 

N 	HN /, 	S-) 
'.- 0 ---- • o 

1H-NMR (CDCI3) 8: 1.02(3H, d, J=6.8 Hz), 1.05(3H, d, 
J=6.7 Hz), 1.99(1H, m), 2.01-2.23(2H, m), 2.90(1H, dd, 
J=16.6, 4.7 Hz), 3.17(114, dt, J=16.7, 5.1 Hz), 3.92(1H, 	E 
m), 4.05(1H, m), 4.114.34(3H, m), 4.63(1H, m), 5.99(1H, 
a), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 7.38(1H, s), 
7.42(1H, d, J=8.5 Hz). 

394 

N 

N 	HN 1.1- 	0 

Me• 	
--- 

,...- 	• • 6.93(1H, 

11-1-NMR (CDCI3) 8 71.41(3H, m), 1.42(3H, m), 2.30(1H, 
m), 2.46(1H, m), 2.91(1H, dd, J=16.6, 4.6 Hz), 3.17(1 H, 
dt, J=16.6, 4.6 Hz), 3.26(3H, m), 4.17(1H, m), 4.21- 	E 
4.35(3H, m), 4.64(1H, rn), 5.17(1H, m), 6.07(1H, a), 

m), 6.94(1H, d, J=8.6 Hz), 7.38(1H, m), 
7.42(1H, d, J=8.6 Hz). 

1H-NMR (CDCI3) 8: 1.17-2.26(9H, m), 2.84(1H, hr d, 
J=16.8 Hz), 3.16(1H, dd, J=16.8, 5.2 Hz), 3.42(2H, m), 
3.97(2H, m), 4.03-4.22(4H, m), 4.30(1H, m), 4.60(1H, m), 	E 

5.98(1H, s), 6.80(11-1, d, J=8.6 Hz), 6.96(1H, m), 7.04(1H, 
s), 7.08(1H, dd, J=8.6, 2.2 Hz). 

395 

Pi 

4. ...---., 	N-14 	HN. 0 

	

0  ...,.„_,-(0 	0 

396 4. 
1‘1) t. 	• 

F aC.----' 

1H-NMR (CDCI3) 8: 2.36-2.47 (2H, m), 2.86 (1H, m), 
3.18 (1H, m), 4.10-4.29 (4H, m), 4.54-4.64 (214, m), 5.13 
(1H, d, J=11.0 Hz), 5.60 (1H, d, 1.17.6 Hz), 6.13 (1H, s), 	E 
6.62 (1H, dd, J=10.9, 17.5 Hz), 6.84 (1H, d, J=8.5 Hz), 	: 
7.03 (1H, d, J=7.9 Hz), 7.10 (1H, s), 7.21 (1 H, d, J=8.4 
Hz). 

1 H-NMR (CDCI3) 8 : 2.33-2.45 (2H, m), 2.81-2.87 (21-I, 
m), 3.16 (1H, dd, J = 5.4, 16.7 Hz), 3.47 (1H, t, J = 5.5 

3.67 (1H, m), 3.76-3.84 (3H, m), 4.10-4.20 (3H, m), 	E,  
4.26 (1H, m), 4.54-4.62 (2H, m), 6.13 (1H, s), 6.81 (1H, d, 
J = 8.3 Hz), 6.91 (t H, s), 7.00 (2H, dd, J = 8.2, 17.9 Hz). 

1H-NMR (CDCI3) 8 : 1.52 (6H, s), 2.38-2.46 (2H, m), 
2.83 (1H, m), 3.14 (1H, m), 3.41 (3H, a), 4.10-4.29 (4H, 

4.55-4.63 (2H, m), 6.12 (1H, s), 6.81 (1H, d, J=8.4 
Hz), 6.96 (1H, d, J=7.7 Hz), 7.17 (1H, s), 7.21 (1H, d, 
J=8.5 Hz). 

397 

pFa  

P / 

•
Hz), 

F3 	• 	: 	• 

398 

OMe 

/ 

li
m), 

HN• 0 
a 

F3 	• 

MS 

SI-MS mlz: 
25 [M+H]+ 

SI-MS mlz: 
52 [M+H]+ 

SI-MS mlz: 
75 [M+H]+ 

SI-MS mlz: 
67 [M+H]+ 

SI-MS m/z: 
21 [M+H]+ 

SI-MS mlz: 
32 [M+Hl+ 

SI-MS mlz: 
94 [M+H]+ 

SI-MS mlz: 
94 [M+H]+ 

Example Structural formula 

oN 
. 	K 

' 

)-- / 	, ---- '0 	• 	0 ,-.,....:-..,. 

390  
,,,

4.32(3H, N NI''', 	o H!N/
E  

NMR 

1H-NMR (CDCI3) 8: 2.42(1H, m), 2.53(1H, m), 2.91(1H, 
dd, J=16.7, 4.7 Hz), 3.14(1 H, dd, J=16.7, 5.2 Hz), 4.16- 

m), 4.37(1H, m), 4.64(1H, m),  5.34(1H, m),  
6.10(1H, s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 6.95(1H, 
s), 7.27-7.45(7H, m). 

391 

0 
 

N' 	HN, 
--- 

F30 

1H-NMR (CDCI3) a : 0.22 (21-1, m), 0.54 (21-1, q, J=6.1 
Hz), 1.10 (1H, m), 2.42-2.43 (2H, m), 2.86 (1 H, d, J=17.1 
Hz), 3.18 (1H, dd, J=5.2, 16.8 Hz), 3.31 (2H, d, J=7.0 	E 
Hz), 4.13-4.28 (4H, m), 4.42 (2H, s), 4.59 (2H, m), 6.13 
(1H , s), 6.135 (1 H, d, J=8.2 Hz), 7.00-7.06 (2H, m), 7.12 
(1H, d, J=7.8 Hz). 

392 
• 

F3C.X0-  

114-NMR (CDCI3) 6: 2.41-2.44 (2H, m), 2.88 (1H, d, 
J=13.5 Hz), 3.20 (1H, dd, J=5.1, 17.2 Hz), 4.10-4.30 (4H, 
m), 4.56-4.63 (2H, m), 5.27 (2H, s), 6.13 (11-1, a), 6.79 	E 
(11-1, d, J=8.2 Hz), 6.87-6.90 (2H, m), 7.05 (1 H, d, J=7.7 
Hz), 7.18 (1H, s), 7.23 (1H, m), 7.58 (1H, t, J=6.8 Hz), 
8.18 (1H, d, J=4.4 Hz). 

393 

N 

N 	HN /, 	S-) 
'.- 0 ---- • o 

1H-NMR (CDCI3) 8: 1.02(3H, d, J=6.8 Hz), 1.05(3H, d, 
J=6.7 Hz), 1.99(1H, m), 2.01-2.23(2H, m), 2.90(1H, dd, 
J=16.6, 4.7 Hz), 3.17(114, dt, J=16.7, 5.1 Hz), 3.92(1H, 	E 
m), 4.05(1H, m), 4.114.34(3H, m), 4.63(1H, m), 5.99(1H, 
a), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 7.38(1H, s), 
7.42(1H, d, J=8.5 Hz). 

394 

N 

N 	HN 1.1- 	0 

Me• 	
--- 

,...- 	• • 6.93(1H, 

11-1-NMR (CDCI3) 8 71.41(3H, m), 1.42(3H, m), 2.30(1H, 
m), 2.46(1H, m), 2.91(1H, dd, J=16.6, 4.6 Hz), 3.17(1 H, 
dt, J=16.6, 4.6 Hz), 3.26(3H, m), 4.17(1H, m), 4.21- 	E 
4.35(3H, m), 4.64(1H, rn), 5.17(1H, m), 6.07(1H, a), 

m), 6.94(1H, d, J=8.6 Hz), 7.38(1H, m), 
7.42(1H, d, J=8.6 Hz). 

1H-NMR (CDCI3) 8: 1.17-2.26(9H, m), 2.84(1H, hr d, 
J=16.8 Hz), 3.16(1H, dd, J=16.8, 5.2 Hz), 3.42(2H, m), 
3.97(2H, m), 4.03-4.22(4H, m), 4.30(1H, m), 4.60(1H, m), 	E 

5.98(1H, s), 6.80(11-1, d, J=8.6 Hz), 6.96(1H, m), 7.04(1H, 
s), 7.08(1H, dd, J=8.6, 2.2 Hz). 

395 

Pi 

4. ...---., 	N-14 	HN. 0 

	

0  ...,.„_,-(0 	0 

396 4. 
1‘1) t. 	• 

F aC.----' 

1H-NMR (CDCI3) 8: 2.36-2.47 (2H, m), 2.86 (1H, m), 
3.18 (1H, m), 4.10-4.29 (4H, m), 4.54-4.64 (214, m), 5.13 
(1H, d, J=11.0 Hz), 5.60 (1H, d, 1.17.6 Hz), 6.13 (1H, s), 	E 
6.62 (1H, dd, J=10.9, 17.5 Hz), 6.84 (1H, d, J=8.5 Hz), 	: 
7.03 (1H, d, J=7.9 Hz), 7.10 (1H, s), 7.21 (1 H, d, J=8.4 
Hz). 

1 H-NMR (CDCI3) 8 : 2.33-2.45 (2H, m), 2.81-2.87 (21-I, 
m), 3.16 (1H, dd, J = 5.4, 16.7 Hz), 3.47 (1H, t, J = 5.5 

3.67 (1H, m), 3.76-3.84 (3H, m), 4.10-4.20 (3H, m), 	E,  
4.26 (1H, m), 4.54-4.62 (2H, m), 6.13 (1H, s), 6.81 (1H, d, 
J = 8.3 Hz), 6.91 (t H, s), 7.00 (2H, dd, J = 8.2, 17.9 Hz). 

1H-NMR (CDCI3) 8 : 1.52 (6H, s), 2.38-2.46 (2H, m), 
2.83 (1H, m), 3.14 (1H, m), 3.41 (3H, a), 4.10-4.29 (4H, 

4.55-4.63 (2H, m), 6.12 (1H, s), 6.81 (1H, d, J=8.4 
Hz), 6.96 (1H, d, J=7.7 Hz), 7.17 (1H, s), 7.21 (1H, d, 
J=8.5 Hz). 

397 

pFa  

P / 

•
Hz), 

F3 	• 	: 	• 

398 

OMe 

/ 

li
m), 

HN• 0 
a 

F3 	• 

MS 

SI-MS mlz: 
25 [M+H]+ 

SI-MS mlz: 
52 [M+H]+ 

SI-MS mlz: 
75 [M+H]+ 

SI-MS mlz: 
67 [M+H]+ 

SI-MS m/z: 
21 [M+H]+ 

SI-MS mlz: 
32 [M+Hl+ 

SI-MS mlz: 
94 [M+H]+ 

SI-MS mlz: 
94 [M+H]+ 
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[1442] 

[Table 54] 



Structural farmula N MR 

400 

0Mo 

, N 	HN 

• 

401 

CFA  

402 

o 

PC F, 

c 

403 
HN• 

CI 

404 
N- N

µ 
 

,L>  

405 "y--/ r H  Lej 

406 

CI 

•••%, 
/ 

407 
,b 	• • 0 

' 	NO" 

1H-NMR (CDCI) 5: 1.50 (1H, m), 1.71 (1H, q, J=10.1 
Hz), 1.97 (2H, m). 2.22 (2H, m), 2.40 (2H, m), 2.55 (114, 
m), 3.18 (1H, rn), 4.01 (1H, m), 4.11-4.28 (3H, m), 4.56-
4.62 (2H m), 6.12 (1H, s), 6.84 (1H, d..1=6 3 Hz), 7.02 
(1H, m), 7.05 (114, s), 7.10 (1H, d, J=7.7 Hz) 

1 H-NMR (CDC13) 5: 1.20 (6H, s), 1,71-1.75 (2H. rn), 
2.36-2.40 (2H, m), 2.52-2.50 (2H, m), 2.83 (1H, m), 3.10 
(1H. m), 3.22 (3H. s), 4.10-4.17 (3H, m), 4.28 (1H, m), 
4.57-4 61 (2H, m), 6.13 (1H, s), 6.80 (1H, cl...1=8.3 Hz), 
0.88 (1H, s), 3.96 OH, 	J=9.0 Hz), 7.04 ('H:  d:  1=7.9 
Hz:F. 

1H-NIMR ILDC13) S .  2.37-2.43 (2H, m), 2.58-2.92 (4H, 
m), 3.13-3.24 (2H, in), 3.54 (4H, L, J=12.5 He), 4.11.428 
(4H, m). 4.57-4.66 (21, m), 6.13 (1H, s), 6.81 (1H, m), 
6.81 (1H, m), 6.96 (1H, d, J=,.4 Hz), F.03 (1.H. d, J=8.2 
Hz). 

1H-N MR (CCPC13) 5: 0.68(2H, m), 0.30(2H, m), 1.25(1H, 
m). 2.24(1H, m), 2.39(1H, m), 2.92(1H, br d, J=16.6 Hz), 
3.20(1H, dd, J=16.6, 5.3 Hz), 4.12(1H, m), 4.19-4.28(3H, 
m), 4.65{1H, rn), 5.04(1H, m),6.05(114, a), 8.95(1H, d, 
J=8.6 Hz), 6.97(1H, m), 7.33(1H, a), 7.38(111, d, 
Hz). 

H-NMR (CDCIg) : 1.42-1.44 (61-1, d, J=2.1 Hz), 2.08 
(2H, t, 	Hz), 2.82-2.92 (3H, rn), 3.16 (1H, dd, 
16.6 Hz), 4.08.4.12 (4H, m), 4 17.4.22 (2H, m), 4.61 (1H, 
ir:), 5.97 (1H, a), 6_82 (1H, d, J=8.3 Hz), 6.90 (1H, 
6.964.02 (1H, m). 

1H-NMR (CEIC13) 8: 2.09-2.44(4H, m), 2.84(1H. dd, 
J=18.8, 4.2 Hz), 3.1.5(114, rid, J=16.8, 4.6 Hz), 4.46- 
4.24(3H, 	4.44(1 H, m), 4 61 (1 H, m), 4.63(1H, ne), 
6.01(1H, s).,, 6.12(1H, tdd, J=56., 6.5. 2.9 Hz), 6.81(1H, d, 
.1=8.7 Hz), 0.99(1H. m). 7.04(1H, m), 7.08(1H, dd, 
2.611z) 

1H-NMR (coci z ) d: .50-0.62 (2H: m), 0.87-0.91 (2H, 
m), 1.81 (1H, m), 2.24-2.38 (2H, m), 2.62 (1H, tr), 3.15 
(1H, m), 4.07-4.20 (3H, m), 4.27 (1 H, m), 4.37 (1H, m), 
4.60 (1H, m), 5.89 (1H, dt:  J=3.4, 82.0 Hz):  6.08 (1H, s):  
6.77-8.79 (2H, m), 6.85 (1H:  dd, d=2.1, 8 5 Hz), 7.04 (1H, 
4, J=8.2 

1H-NMR (C0C13) e: 0.68(2H, in), 0.79(2H, 	1.23(/H, 
m), 2.24(1H.m), 2.33(1H, M), 2.85(1H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5,4 Hz), 4.13(1H, m). 4.19(1H, 
m),4.25(11-1, m), 4.61(1H, m). 5.04(1H, m), 5.41(1H, rn), 
6.04(1H, s), 6.81(1H. d. J=8.7 Hz), 7.00(1H, m). 7.04(1H, 
m.), 7.05(1H. dd, J.8.7, 2 5 -1.z). 

1H-NMR (cnco 	0.68(2H, rn), 0.70(2H, m), 1.23(1H, 
m), 2.24(1H,m), 2_38(1H. m), 2.85(1H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 6.4 Hz), 4.13(1H, m), 4.19(1H, 
m), 4.26(1H. m), 4.61(1H, m), 5.04(1 H, m). 5.41(1H. m), 
0.04(1H, s). 6.81(111 d. J=8.7 Hz), 7.00(114, re), 7.04(1H, 
m), 7.08(1H, dd, J=8.7. 2.5 Hz). 

ESI-MS m17: 
468 [M+H]+ 

ESI-MS 
487 [10+H],  

ESI-M3 rritz: 
432 [161+H]+ 

ESI-MS wiz 
440 [M+H]. 

ESI-MS min 
398 [M1.1+1-1].. 

ESI-MS rulz: 
390 11)3+H1*. 

ESI-MS mlz 
398 1M1HP 

ESI-MS m12 
398 [M+H]+ 

Example 

399 

FnC 

MS 

ESI-MS mIr 
452 [M+1/]1- 

N 	H. 

0 

F 

HN. 

cr1- 0 

d 

Structural formula 

F3 

NMR 

1H-NMR (CDCI3) 6: 1.50 (1H, m), 1.71 (1H, q, J=10.1 
Hz), 1.97 (2H, m), 2.22 (2H, m), 2.40 (2H, m), 2.85 (1H, 
m), 3.18 (1H, m), 4.01 (1H, m), 4.11-4.28 (6H, m), 4.56-
4.62 (2H, rn), 6.12 (1H, s), 6.84 (1H, d, J=8.3 Hz), 7.02 
(1H, m), 7.05 (1H, s), 7.10 (1H, d, J=7.7 Hz). 

Example 

399 

400 

F 

1H-NMR (CDCI3) 6: 1.20 (611, s), 1.71-1.75 (21-1, rn), 
2.36-2.46 (2H, m), 2.52-2.56 (2H, m), 2.83 (1H, rn), 3.16 
(1H, m), 3.22 (3H, s), 4.10-4.17 (3H, m), 4.28 (111, m), 
4.57-4.61 (2H, m), 6.13 (1 H, s), 6.80 (1H, d, J=8.3 Hz), 
6.88 (1F1, s), 6.96 (1H, d, J=9.0 Hz), 7.04 (1H, d, J=7.9 
Hz). 

HN 

1H-NMR (CDCI3) 	2.37-2.43 (2H, m), 2.58-2.92 (4H, 
m), 3.13-3.24 (2H, m), 3.54 (4H, t, J=12.5 Hz), 4.11-4.28 
(4H, m), 4.57-4.60 (2H, m), 6.13 (1H, s), 6.81 (1H, rn), 
6.87 (1H, m), 6.96 (11-1, d, J=7.4 Hz), 7.03 (1H, d, J=8.2 
Hz). 

111-NMR (CDCI3) 6: 0.68(2H, rn), 0.80(2H, m), 1.25(11-1, 
m), 2.24(1H, m), 2.39(111, rn), 2.92(1H, br d, J=16.6 Hz), 
3.20(1H, dd, J=16.6, 5.3 Hz), 4.12(1H, m), 4.19-4.26(3H, 
m), 4.65(1H, m), 5.04(1H, m), 6.05(1H, s), 6.95(1H, d, 
J=8.6 Hz), 6.97(111, m), 7.33(1H, s), 7.38(1H, d, J=8.6 
Hz). 

1H-NMR (CDCI3) a: 1.42-1.44 (6H, d, J=2.1 Hz), 2.08 
(2H, t, J=6.5 Hz), 2.82-2.92 (3H, m), 3.16 (1H, dd, J=5.6, 
16.6 Hz), 4.08-4.12 (AH, m), 4.17-4.22 (2H, m), 4.61 (1H, 
m), 5.97 (1H, s), 6.82 (1H, d, J=8.3 Hz), 6.90 (1H, s), 
6.96-7.02 (1H, m). 

401 

402 

403 

F 

1H-NMR (CDCI3) : 2.09-2.44(4H, m), 2.84(1H, dd, 
J=16.8, 4.2 Hz), 3.15(1H, dd, J=16.8, 4.6 Hz), 4.06-
4.24(3H, m), 4.44(1H, m), 4.61(1H, m), 4.63(1H, m), 
6.01(1H, s), 6.12(111, tdd, J=56., 6.5, 2.9 Hz), 6.81(1H, d, 
J=8.7 Hz), 6.99(1H, m), 7.04(1H, m), 7.08(1H, dd, J=8.7, 
2.6 Hz) 

1H-NMR (CDCI3) 6 : 0.58-0.62 (211, m), 0.87-0.91 (2H, 
m), 1.61 (1H, m), 2.24-2.38 (2H, m), 2.82 (1H, m), 3.15 
(1H, m), 4.07-4.20 (31-1, rn), 4.27 (1H, m), 4.37 (1H, m), 
4.60 (1H, m), 5.89 (1H, dt, J=3.4, 82.0 Hz), 6.08 (111, s), 
6.77-6.79 (2H, m), 6.85 (1H, dd, J=2.1, 8.5 Hz), 7.04 (1H, 
d, J=8.2 Hz). 

1H-NMR (CDCI3) a 0.68(2H, rn), 0.79(2H, rn), 1.23(1H, 
m), 2.24(1H,m), 2.38(1H, rn), 2.85(1H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(111, m), 4.19(1H, 
m), 4.26(11-1, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(11-1, d, J=8.7 Hz), 7.00(1H, m), 7.04(1H, 
m), 7.08(111, dd, .1=8.7, 2.5 Hz). 

1H-NMR (CDCI3) : 0.68(2H, m), 0.79(211, m), 1.23(1H, 
m), 2.24(111,m), 2.38(11-1, rn), 2.85(1 H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(11-1, m), 4.19(1H, 
m), 4.26(111, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(111, d, J=8.7 Hz), 7.00(1H, m), 7.04(1H, 
m), 7.08(1H, dd, J=8.7, 2.5 Hz). 

404 

405 

406 

407 

MS 

ESI-MS m/z: 
452 [M+H]+ 

ES1-MS m/z: 
468 [M+H]+ 

ESI-MS m/z: 
487 [M+H]+ 

ESI-MS m/z: 
432 [M+H]+ 

ESI-MS rn/z: 
440 [M+H]+ 

ESI-MS m/z: 
398 [M+F1]+ 

ESI-MS m/z: 
390 [M+H]+ 

ESI-MS rn/z: 
398 [M+H]+ 

ESI-MS m/z: 
398 [M+H]+ 

N 	H. 

0 

F 

HN. 

cr1- 0 

d 

Structural formula 

F3 

NMR 

1H-NMR (CDCI3) 6: 1.50 (1H, m), 1.71 (1H, q, J=10.1 
Hz), 1.97 (2H, m), 2.22 (2H, m), 2.40 (2H, m), 2.85 (1H, 
m), 3.18 (1H, m), 4.01 (1H, m), 4.11-4.28 (6H, m), 4.56-
4.62 (2H, rn), 6.12 (1H, s), 6.84 (1H, d, J=8.3 Hz), 7.02 
(1H, m), 7.05 (1H, s), 7.10 (1H, d, J=7.7 Hz). 

Example 

399 

400 

F 

1H-NMR (CDCI3) 6: 1.20 (611, s), 1.71-1.75 (21-1, rn), 
2.36-2.46 (2H, m), 2.52-2.56 (2H, m), 2.83 (1H, rn), 3.16 
(1H, m), 3.22 (3H, s), 4.10-4.17 (3H, m), 4.28 (111, m), 
4.57-4.61 (2H, m), 6.13 (1 H, s), 6.80 (1H, d, J=8.3 Hz), 
6.88 (1F1, s), 6.96 (1H, d, J=9.0 Hz), 7.04 (1H, d, J=7.9 
Hz). 

HN 

1H-NMR (CDCI3) 	2.37-2.43 (2H, m), 2.58-2.92 (4H, 
m), 3.13-3.24 (2H, m), 3.54 (4H, t, J=12.5 Hz), 4.11-4.28 
(4H, m), 4.57-4.60 (2H, m), 6.13 (1H, s), 6.81 (1H, rn), 
6.87 (1H, m), 6.96 (11-1, d, J=7.4 Hz), 7.03 (1H, d, J=8.2 
Hz). 

111-NMR (CDCI3) 6: 0.68(2H, rn), 0.80(2H, m), 1.25(11-1, 
m), 2.24(1H, m), 2.39(111, rn), 2.92(1H, br d, J=16.6 Hz), 
3.20(1H, dd, J=16.6, 5.3 Hz), 4.12(1H, m), 4.19-4.26(3H, 
m), 4.65(1H, m), 5.04(1H, m), 6.05(1H, s), 6.95(1H, d, 
J=8.6 Hz), 6.97(111, m), 7.33(1H, s), 7.38(1H, d, J=8.6 
Hz). 

1H-NMR (CDCI3) a: 1.42-1.44 (6H, d, J=2.1 Hz), 2.08 
(2H, t, J=6.5 Hz), 2.82-2.92 (3H, m), 3.16 (1H, dd, J=5.6, 
16.6 Hz), 4.08-4.12 (AH, m), 4.17-4.22 (2H, m), 4.61 (1H, 
m), 5.97 (1H, s), 6.82 (1H, d, J=8.3 Hz), 6.90 (1H, s), 
6.96-7.02 (1H, m). 

401 

402 

403 

F 

1H-NMR (CDCI3) : 2.09-2.44(4H, m), 2.84(1H, dd, 
J=16.8, 4.2 Hz), 3.15(1H, dd, J=16.8, 4.6 Hz), 4.06-
4.24(3H, m), 4.44(1H, m), 4.61(1H, m), 4.63(1H, m), 
6.01(1H, s), 6.12(111, tdd, J=56., 6.5, 2.9 Hz), 6.81(1H, d, 
J=8.7 Hz), 6.99(1H, m), 7.04(1H, m), 7.08(1H, dd, J=8.7, 
2.6 Hz) 

1H-NMR (CDCI3) 6 : 0.58-0.62 (211, m), 0.87-0.91 (2H, 
m), 1.61 (1H, m), 2.24-2.38 (2H, m), 2.82 (1H, m), 3.15 
(1H, m), 4.07-4.20 (31-1, rn), 4.27 (1H, m), 4.37 (1H, m), 
4.60 (1H, m), 5.89 (1H, dt, J=3.4, 82.0 Hz), 6.08 (111, s), 
6.77-6.79 (2H, m), 6.85 (1H, dd, J=2.1, 8.5 Hz), 7.04 (1H, 
d, J=8.2 Hz). 

1H-NMR (CDCI3) a 0.68(2H, rn), 0.79(2H, rn), 1.23(1H, 
m), 2.24(1H,m), 2.38(1H, rn), 2.85(1H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(111, m), 4.19(1H, 
m), 4.26(11-1, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(11-1, d, J=8.7 Hz), 7.00(1H, m), 7.04(1H, 
m), 7.08(111, dd, .1=8.7, 2.5 Hz). 

1H-NMR (CDCI3) : 0.68(2H, m), 0.79(211, m), 1.23(1H, 
m), 2.24(111,m), 2.38(11-1, rn), 2.85(1 H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(11-1, m), 4.19(1H, 
m), 4.26(111, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(111, d, J=8.7 Hz), 7.00(1H, m), 7.04(1H, 
m), 7.08(1H, dd, J=8.7, 2.5 Hz). 

404 

405 

406 

407 

MS 

ESI-MS m/z: 
452 [M+H]+ 

ES1-MS m/z: 
468 [M+H]+ 

ESI-MS m/z: 
487 [M+H]+ 

ESI-MS m/z: 
432 [M+H]+ 

ESI-MS rn/z: 
440 [M+H]+ 

ESI-MS m/z: 
398 [M+F1]+ 

ESI-MS m/z: 
390 [M+H]+ 

ESI-MS rn/z: 
398 [M+H]+ 

ESI-MS m/z: 
398 [M+H]+ 

 

325 

 

[1443] 

[Table 55] 



N 

114- -4: 	-▪  d si)  

CI 

[ ‘!, 6.,0  • 0 

Example  Structural formula 	 NMR 	 MS 

0E1 

1H-NMR (CDCI3) 8: 0,68(2H, m), 0,78(2H, m), 25(1H, 
m), 2.24(1H,m), 2.38(1H, m), 2.85(1H, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8. 5.4 Hz). 4.13(1H, m), 4.19(1H, 
m), 4,26(1H. m), 4.61(111, m). 5.04(111, mt., 5.41(111, m), 
8,04(1H, a), 6.131(1H, c, J=6 7 Hz), 7.00(1H, m), 7.04(1H. 
m), 7.08(1H, dd, J=8.7, 2.5 Hz). 

1H-NMR (CDCI3) 5 1.25-1.31 (3H, m), 2.23-2.37 (2H:  

m). 2.34 (11-1, rr.), 3.14 (11-1, dd, J = 5.3, 16.3 Hz), 375 
(1H, m), 3.95-4.13(2H, m), 4.18-4 2.9 (4H, m), 4.69 (1H, 
m), 5.43 (1H, m), 6.05 (1H, d„ J - 1.0 Hz):  6.81 (1H, d, J 
= 8.5 Hz), 5.69 (1H, d, J = 7.4 Hz), 7.04 (1H, a), 7.08 (1H, 
&I, .1= 2.4. 8.7 Hz). 

498 

409 

ESI-MS mtz: 
398 E8lA-H14 

E514.15 mix: 
410 [M-H4J+ 

410 

1H-tal R (CDCW 	1.68-1.77 (2H, m), 1.82-1.95 (2H. 
m), 2.01-2.06 (2H, m), 2.15-2.29 (2H. m), 2.58 (1H, ml, 
2.90 (1H. rn), 3.17 (1H, 	3A9 	d, J 6.7 Hz), 3.62 
(1H, rn). 3.72 (1H, m). 4.07 (1H, m), 4.16-4.35 (4H, m). 
4.63 (1H, m). 6.02 (114, 3), 6.90-6.94 (2H, m), 7.36 (114, 

7A2 (1H, d, J=8.5 Hz). 

ESI-MS mlz: 
423 (1k.4-4-HI-F 

,CN 

411 
[• "r 
	N 

H
▪ 	s 

FIJ 

A 
-N 

F 
F 	 - 0  

1H-14MR (COCI3) 8: 2.27-2.35 (211, m), 2.91 (1H, m), 
3.17 (1H. m), 4.13 (1H, m), 4.22-4.31 (3H, m), 4.58-4.64 
(4H, m), 6.05 (1H, 3), 6,81 (1H, d, J=6.3 Hz), 6.90-6.94 
(3H, m), 7.39 (1H, a), 7.42 (1H, rn), 7.61 (1H, m), 3_13 
(1H, dd J=1.3,4.9 Hz). 

1H-NMR (CDCI3) : 2.24-2.26 (2H, m). 2.91 (1H, m), 
3.17 (1H, m), 3.64-3.93 (2H. m), 4.00-4.13 (31-1, m), 4.19-
4.31 (3H, m), 4_37 (1H, m), 4 63 OH, m1, 6.03 (1H, 9), 
5.91-6.94 (2H, m), 7.39 (1H, a), 7.42 (11-1, cl, J43.6 Hz). 

412 

ESI-MS mf7- 
432 [M-441+ 

ESI-MS 
487 [IM-441+ 

8pt 
N--"tt._ 

CI 	
1H-NIAR icociil 8:1-24-1.300H, m), 1.51-1.64 (211, m), 1.66 [111, 
611, 2.17-226 (211, rn), 2.84 (1H, dd, 	3.9, 16.6 Hz), 3.14 (18. 
J = 5.5. 16.9 Hz), a 35-3.41 (4H, rn). 3.63 (1H, 	J - 4.9, 1C.3 Hz), 
3 72 (1H, 	= 4 9, 10.6 1-1Z), 3.97(2H. 51, J = 3.7, 11 2 HZ). 4.108 
(1H, m), 4.18-4.21 (aH, rn), 4.33 114, cm), 4.66 OH, rr1, 6.01 11H, s), 
6.81 (1H, d,..1= 8.7 Hz). 6.99 (1H, el, .1= 8.3 Hz). 7.04 { 1H, s}, 7.08 
(1H, dd, J = 2A, 6.6 Hz). 

831-MS miz: 
482 [M+1-11+ 

413 

414 

11-1-NN1R {CD.C19) a! 0.17-223 121.1, m), 280 {111, CS. J = 9.6, 16.7 
Hz). 3.95 (1H, dd, J 4.5, 15.6 Hz), 3.03 {1H, m1, 3.38 {1H, m), 3.67 

• ,—( 	[1H. M), 3.74-3.78 (3H, nip. 3.97 (1H, t, J = 9.13 HO, 4.11 (1H. rn), 
831-MS miz: 4.20-4.26 (21-I, m), 4.33-4.38 (51-1, m), 4.46 (2,4, t.  J = 8.9 Hz}, 4.66 

N • t r, 	=s4 H7), 4.64 (114, m), 4.75-4.82 (4H, m 6.76 (1H, s), 	547 [10+M+ 
, 

cr I 	 6.91 (1H, d, .1= 8.5 Hz), 7.16 (1H, t, J = 5.9 Hz), 7.64-7 77 (4H, m),
•••• O 8.64 (11H_ 61, J = 4.7 Hz). 

415 

416 

11-141MR (CDCI3) 8: 1.24 (3H, 8), 1.25 (3H, 51, 2.14 (1H, 
m). 2.31-2.34 (3H, m), 2.41-2.56 (3H, m), 2.68 (1H, dd. J 
= 5.5, 13.3 Hz). 2.64 (1H, dd, = 4.1. 16.9 Hz), 31411H, 
dd, J = 4.3, 16 13 Hz). 3.74 (2H, t, .1= 4.8 Hz), 4.03 (1H, 
m), 4.15-4.19 (314, mj, 4.31 (1hl, m), 4.60 (1H, m), 6.00 
(1H, a), 8.81 (1H, d, J = 8.7 Hz), 6.09 	n)), 7.04 (1H, 
s), 7.98 (1H, m). 

1H-NMR (Mai) 81 1.66-1.61(48, m), 1.66(2H, m), 
2.811(1H, dd, .1=16.8. 4.2 Hz), 3.76(1H, did, .1=16.8, 5.6 
Hz), 3.71-3.81(OH, m), 3.82-3.97(3H, di), 4.19(28. m), 
4.62(1H, m). 6.11(1H, s), 6.81(1H, d, .1=8.1 Hz), 6.99(1H, 
m), 7.04(1H. rn), 7.09(1H, br d, J=8.1 Hz). 

ES1-MS mfz: 
481 [M-441+ 

E51-115 rat: 
404 EM-Hi+ 

Example Structural formula NMR MS 

ESI-MS miz: 
398 [M+Hp- 

408 / N  
,%_ni- 	_7::-  

1H-NMR (CDCI3) 8: 0.68(211, m), 0.79(2H, m), 1.23(11-1, 
m), 2.24(11-1,m), 2.38(1H, m), 2.85(11-1, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(1H, m), 4.19(1H, 
m), 4.26(1H, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(11-1, d, J=8.7 Hz), 7.00(1 H, m), 7.04(1H, 
m), 7.08(11-1, dd, J=8.7, 2.5 Hz). 

409 

1 

. 

• 

N 	H 

\• • . 

OEt 

1H-NMR (CDCI3) 8: 1.25-t31 (3H, m), 2.23-2.37 (211, 
m), 2.84 (1H, m), 3.14 (11-1, dd, J = 5.3, 16.8 Hz), 3.75 
(1 H, m), 3.95-4.13 (214, m), 4.18-4.29 (4H, m), 4.60 (1H, 
m), 5.43 (1H, m), 6.05 (1H, d, J - 1.0 Hz), 6.81 (111, d, J 
= 8.6 Hz), 6.99 (1H, d, J = 7.4 Hz), 7.134 (1H, s), 7.08 (1H, 
dd, J = 2.4, 8.7 Hz). 

ESI-MS miz: 
410 [M+H]+ 

410 

N 

• N__N 	H 
• 

11-1-NMR (CDCI3) 8 : 1.68-1.77 (2H, m), 1.82-1.95 (2H, 
m), 2.01-2.06 (2H, m), 2.15-2.29 (2H, m), 2.58 (1H, m), 
2.90 (1H, m), 3.17 (1H, m), 3.49 (2H, d, J=6.7 Hz), 3.62 
(1 H, m), 3.72 (1H, m), 4.07 (1H, m), 4.16-4.35 (4H, m), 
4.63 (1H, m), 6.02 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS miz7 
423 [M+H]+ 

ESI-MS raiz. 
432 [M+H]+ 

ESI-MS miz: 
467 [M+H]+  

E51-MS mir. 
462 [M+1-1]+ 

411 
H 

N 
/ 	• 	 ,. 

. 

1H-NMR (CDCI3) 8: 2.27-2.36 (211, m), 2.91 (1H, m), 
3.17 (1H, m), 4.13 (1H, m), 4.22-4.31 (3H, m), 4.58-4.64 
(4H, m), 6.05 (1H, s), 6.81 (1 H, d, J=8.3 Hz), 6.90-6.94 
(3H, m), 7.39 (1H, s), 7.42 (1 H, m), 7.61 (1H, m), 8.13 
(1H, dd, J=1.3, 4.9 Hz). 

412 

N 

HN  Aft,  N 

111111 - 	
. 

F 	 0 

1H-NMR (CDCI3) a: 2.24-2.26 (2H, m), 2.91 (1H, m), 
3.17 (1H, m), 3.84-3.93 (2H, m), 4.00-4.13 (314, m), 4.19- 
4.31 (311, m), 4.37 (1H, m), 4.63 (1H, m), 6.03 (11-1, s), 
6.91-6.94 (2H, m), 7.39 (11-I, s), 7.42 (1H, d, J=13.6 Hz). 

413 

CI 

. 

1-114 	• 

s 	• 	• 

111-NmR (coci3) d: 1.24-1.38 (2H, m), 1.61-1.64 (2H, m), 1.86 (1H, 
m), 2.17-2.26 (2H, m), 2.64 (11-1, dd, J = 3.9, 16.6 Hz), 3.14 (1H, dd, 
.1 = 5.5, 16.9 Hz), 3.35-3.41 (4H, m), 3.63 (1 H, dd, J = 4.9, 10.3 Hz), 
3.72 (1H, dd, J = 4.9, 10.5 Hz), 3.97 (2H, dd, J = 3.7, 11.2 Hz), 4.08 
(1H, m), 4.18-4.21 (3H, m), 4.33 (1H, m), 4.60 (1H, m), 6.01 (1H, s), 
6.81 (1H, d, J = 8.7 Hz), 6.99 (1H, d, J = 8.3 Hz}, 7.04 (1H, s), 7.08 
(1H. dd, J = 2.4, 8.6 Hz). 

414 
..d? 

Hz), 3.06 (1H, dd, J = 4.5, 15.6 Hz), 323 (1H, m), 3.38 (1H, m), 3.67 
(1H, m), 3.74-3.78 (3H, m), 3.97 (1H, I, J = 9.8 Hz), 4.11 (1H, m), 
41.142-0-4N M.26R  ( (C2DHC, mi  ' )1, 8; 32  3.  -4732  8. 2  (3311, 

(2H,

m )r n, 4) '.425.8(8214(1, Ht, ' Jd d= .8j.0=  Hz),6,  41.55: 
(2H, t, J = 6.1 Hz), 4.64 (11-1, m), 4.78-4.82 (4H, m), 5.70 (1H, s), 
6.91 (1H, 4,.3 = 8.5 Hz), 7.16 (1H, 1, J = 5.9 Hz), 7.64-7.77 (4H, m), 
8.64 (1H, el, J=47 Hz). 

E51-MS m/z: 
547 [M+H]+ 

415
N 

 HN 

0 

11-1-NMR (CDCI3) 8: 1.24 (3H, s), 1.25 (311, s), 2.14 (1H, 
m), 2.31-2.34 {3H, m), 2.41-2.56 (3H, m), 2.68 (1H, dd, J 
= 5.5, 13.3 Hz), 2.84 (1H, dd, J = 4.1, 16.9 Hz), 3.14 (1H, 
dd, J = 4.3, 16.8 Hz), 3.74 (2H, 1, J = 4.13 Hz), 4.08 (1H, 
m), 4.15-4.19 (3H, m), 4.31 (1H, m), 4.60 (1H, m), 6.00 
(1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.99 (1H, m), 7.04 (1H, 
s), 7.08 (1H, m). 

ESI-MS raiz: 
461 11'0+N+ 

ESI-MS miz: 
404 [M+Hp- 

416 
• 

cC-43111)Z" 	
• 

1H-NMR (CDCI3) a : 1.69-1.91(4H, m), 1.96(2H, m), 
2.86(1H, dd, J=16.8, 4.2 Hz), 3.76(1H, dd, J=16.8, 5.6 
Hz), 3.71-3.81(31-1, m), 3.82-3.97(311, m), 4.19(2H, m), 
4.62(1H, m), 6.11(11-1, s), 6.81(11-1, d, J=8.1 Hz), 6.99(1H, 
m), 7.04(11-1, m), 7.09(1H, br d, J=13.1 Hz). 

Example Structural formula NMR MS 

ESI-MS miz: 
398 [M+Hp- 

408 / N  
,%_ni- 	_7::-  

1H-NMR (CDCI3) 8: 0.68(211, m), 0.79(2H, m), 1.23(11-1, 
m), 2.24(11-1,m), 2.38(1H, m), 2.85(11-1, dd, J=16.8, 4.2 
Hz), 3.15(1H, dd, J=16.8, 5.4 Hz), 4.13(1H, m), 4.19(1H, 
m), 4.26(1H, m), 4.61(1H, m), 5.04(1H, m), 5.41(1H, m), 
6.04(1H, s), 6.81(11-1, d, J=8.7 Hz), 7.00(1 H, m), 7.04(1H, 
m), 7.08(11-1, dd, J=8.7, 2.5 Hz). 

409 

1 

. 

• 

N 	H 

\• • . 

OEt 

1H-NMR (CDCI3) 8: 1.25-t31 (3H, m), 2.23-2.37 (211, 
m), 2.84 (1H, m), 3.14 (11-1, dd, J = 5.3, 16.8 Hz), 3.75 
(1 H, m), 3.95-4.13 (214, m), 4.18-4.29 (4H, m), 4.60 (1H, 
m), 5.43 (1H, m), 6.05 (1H, d, J - 1.0 Hz), 6.81 (111, d, J 
= 8.6 Hz), 6.99 (1H, d, J = 7.4 Hz), 7.134 (1H, s), 7.08 (1H, 
dd, J = 2.4, 8.7 Hz). 

ESI-MS miz: 
410 [M+H]+ 

410 

N 

• N__N 	H 
• 

11-1-NMR (CDCI3) 8 : 1.68-1.77 (2H, m), 1.82-1.95 (2H, 
m), 2.01-2.06 (2H, m), 2.15-2.29 (2H, m), 2.58 (1H, m), 
2.90 (1H, m), 3.17 (1H, m), 3.49 (2H, d, J=6.7 Hz), 3.62 
(1 H, m), 3.72 (1H, m), 4.07 (1H, m), 4.16-4.35 (4H, m), 
4.63 (1H, m), 6.02 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J=8.5 Hz). 

ESI-MS miz7 
423 [M+H]+ 

ESI-MS raiz. 
432 [M+H]+ 

ESI-MS miz: 
467 [M+H]+  

E51-MS mir. 
462 [M+1-1]+ 

411 
H 

N 
/ 	• 	 ,. 

. 

1H-NMR (CDCI3) 8: 2.27-2.36 (211, m), 2.91 (1H, m), 
3.17 (1H, m), 4.13 (1H, m), 4.22-4.31 (3H, m), 4.58-4.64 
(4H, m), 6.05 (1H, s), 6.81 (1 H, d, J=8.3 Hz), 6.90-6.94 
(3H, m), 7.39 (1H, s), 7.42 (1 H, m), 7.61 (1H, m), 8.13 
(1H, dd, J=1.3, 4.9 Hz). 

412 

N 

HN  Aft,  N 

111111 - 	
. 

F 	 0 

1H-NMR (CDCI3) a: 2.24-2.26 (2H, m), 2.91 (1H, m), 
3.17 (1H, m), 3.84-3.93 (2H, m), 4.00-4.13 (314, m), 4.19- 
4.31 (311, m), 4.37 (1H, m), 4.63 (1H, m), 6.03 (11-1, s), 
6.91-6.94 (2H, m), 7.39 (11-I, s), 7.42 (1H, d, J=13.6 Hz). 

413 

CI 

. 

1-114 	• 

s 	• 	• 

111-NmR (coci3) d: 1.24-1.38 (2H, m), 1.61-1.64 (2H, m), 1.86 (1H, 
m), 2.17-2.26 (2H, m), 2.64 (11-1, dd, J = 3.9, 16.6 Hz), 3.14 (1H, dd, 
.1 = 5.5, 16.9 Hz), 3.35-3.41 (4H, m), 3.63 (1 H, dd, J = 4.9, 10.3 Hz), 
3.72 (1H, dd, J = 4.9, 10.5 Hz), 3.97 (2H, dd, J = 3.7, 11.2 Hz), 4.08 
(1H, m), 4.18-4.21 (3H, m), 4.33 (1H, m), 4.60 (1H, m), 6.01 (1H, s), 
6.81 (1H, d, J = 8.7 Hz), 6.99 (1H, d, J = 8.3 Hz}, 7.04 (1H, s), 7.08 
(1H. dd, J = 2.4, 8.6 Hz). 

414 
..d? 

Hz), 3.06 (1H, dd, J = 4.5, 15.6 Hz), 323 (1H, m), 3.38 (1H, m), 3.67 
(1H, m), 3.74-3.78 (3H, m), 3.97 (1H, I, J = 9.8 Hz), 4.11 (1H, m), 
41.142-0-4N M.26R  ( (C2DHC, mi  ' )1, 8; 32  3.  -4732  8. 2  (3311, 

(2H,

m )r n, 4) '.425.8(8214(1, Ht, ' Jd d= .8j.0=  Hz),6,  41.55: 
(2H, t, J = 6.1 Hz), 4.64 (11-1, m), 4.78-4.82 (4H, m), 5.70 (1H, s), 
6.91 (1H, 4,.3 = 8.5 Hz), 7.16 (1H, 1, J = 5.9 Hz), 7.64-7.77 (4H, m), 
8.64 (1H, el, J=47 Hz). 

E51-MS m/z: 
547 [M+H]+ 

415
N 

 HN 

0 

11-1-NMR (CDCI3) 8: 1.24 (3H, s), 1.25 (311, s), 2.14 (1H, 
m), 2.31-2.34 {3H, m), 2.41-2.56 (3H, m), 2.68 (1H, dd, J 
= 5.5, 13.3 Hz), 2.84 (1H, dd, J = 4.1, 16.9 Hz), 3.14 (1H, 
dd, J = 4.3, 16.8 Hz), 3.74 (2H, 1, J = 4.13 Hz), 4.08 (1H, 
m), 4.15-4.19 (3H, m), 4.31 (1H, m), 4.60 (1H, m), 6.00 
(1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.99 (1H, m), 7.04 (1H, 
s), 7.08 (1H, m). 

ESI-MS raiz: 
461 11'0+N+ 

ESI-MS miz: 
404 [M+Hp- 

416 
• 

cC-43111)Z" 	
• 

1H-NMR (CDCI3) a : 1.69-1.91(4H, m), 1.96(2H, m), 
2.86(1H, dd, J=16.8, 4.2 Hz), 3.76(1H, dd, J=16.8, 5.6 
Hz), 3.71-3.81(31-1, m), 3.82-3.97(311, m), 4.19(2H, m), 
4.62(1H, m), 6.11(11-1, s), 6.81(11-1, d, J=8.1 Hz), 6.99(1H, 
m), 7.04(11-1, m), 7.09(1H, br d, J=13.1 Hz). 
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[Table 56] 



GN 

422 HN" 

Icp 

F3C- 

Pli 

rHN

"  423 

424 

Example Structural formula NMR 

1H-NMR (CDC1,3„) 5: 2.25(1H, m). 2.43(1H, m), 2.82(1H, 
dd, J=16.6. 3.6 Hz), 3.10(1H, dd, J="6.6, 5.0 Hz), 
4.1311H, m), 4.12-4.25(3H, m). 4.38(2H, m), 4.54(1H, m), 
5.05(1H, bra), 6.06(1K a) 6.86(1H, d. J=5-5 Hz), 
6.98(1H, d, 1=7.8 Hz), 7.31(1H, m), 7.35(1H, d, .1=8 5 
H7) 

11-1-NMR (CDC13) 5 2.43(2H, m), 2.41(2H, m), 2.91(1H, 
dd: J=16.7. 4.5 Hz). 3.17(1H, dd, J=16.7. 5.3 Hz), 
3.66(1H. dd, J=10.7, 5.1 Hz), 3.72-3.79(3H, m), 4.02-
4.34(5H. m), 4.63(1H, m), 5.92(1H, s), 6.91(1H. m), 
6.92(1H:  d:  J=8.7 Hz), 7.38(1 H, rn), 7.42(1H, d, J=8.7 Hz). 

„CH 

419 	 / 

CI 

r 	4'1  F3CO3  

1H-NMR (CDCI3) 6 0.17-018 (21-1, m),150-0.53 (2H, 
rn), 1.00 (1H, m), 1.40 (3H, m), 2.94 (1H, rn), 2.35 (1H, 
m), 2.91 H, m), 3.17 (1H, m), 3 31-3.35 (2H. m), 3.48-
3.56 (2H, nil 4.04-4.18 (2H, m), 4.22-4.31 (21-1, in), 4.63 

m), 5.99 (1H, s), 6.92-9.94 (2H, m), 7_38 	s), 
7.42 (1H, d, J=8.5 Hz). 

1H-NIAR (C0C12) 6 . 2.23-2.28 (2H, m), 2.34 (1H, m), 
3.15 (1H, m), 4.09-4.26 (6H, m), 4.44 (1H, rn), 4.81 (1H, 
ml, 6.05 (1H, s), 6.81 (1H. d. J=8.6 Hz), 6.99 (1H. d. 
J=6.611z), 7.04 (111, s), 7.08 (1H, o, J=8.71lz). 

1 H-NMR (CDCI3) S: 2.23-2.29 (2H, m), 2.96 (1H m), 
3,2611 H, dd, J=5.4, 16.7 Hz), 4.11-4.25 (6H, m) 4.44 
(1 H, m), 4.66 (IH, m), 6.06 (1H, s). 6.99 (1H, d, J=8.3 
Hz), 7.04 (1 H, 4...1=7 6 Hz), 7.20 (1H, s), 7.29 (2H, m), 
8.65 (2H a) 

1H-roAR (cDcy 3: 2.26(1H, m). 2.30(1H, rn), 2.91(1H, 
dd, J=16.8, 4.6 Hz), 2.98(1H, dd, J='4.8, 5.7 Hz), 
3.06(1H, dd, J=14.8, 6.0 Hz), 3.11-3.30(3H. m), 4.11(1 H. 
m), 4.06-4.33(3H, m), 4A0(1H, m), 4.84(1H, m), 6.63(1H, 
s), 6.93(1H, d, .1=6.5 Hz), 5.94(1H, m):  7.36(1H, rn), 
7.42(1H, dd, .1=8.5, 2.2 Hz). 

ESI-MS mIz 
423 [L14-11](- 

ES1-MS rril= 
432 [M+H] 

ESI-MS rniz: 
506 [101-1-1]1- 

ES1-MS mIz 
453 (M+H]+ 

1H-NMR (CI>C13  i S . 2.15,2.36(2H, m), 2.91(111, dd, 
J=16.8, 4.6 Hz), 2.98(1H, dd, J=14.0, 6.0 1-12), 3.06(1H. 
dd. J=14.0, 6.0 HZ), 3.12-3.29(3K m), 4,10(1H, rn), 4.16-
4_36(3H, m), 4.39{1H, m), 4.63(1H, m), 6.93(1H, s), 
6.93(1H, d. J=8.5 Hz), 6.94(1H, m), 7 38(IH, s), 7,42(1H, 

J,8.5 Hz). 

ESI-MS 
453 [Ikl+H]+ 

111-NAIR. (CDC13) 5: 2.15-2.38(2H, m), 2.91(111, dd, 
J=16.8, 4.6 Hz), 2.913(1H. dd, J=14.0, 6.0 Hz), 3.06(1H. 
dd. J=14.0, 6.9 Hz), 3.123.29(3H, m), 4.19(1H, rn), 4.15-
4.36(3H, m), 4.390H, m), 4.63(1H, m), 6.03(1H, s), 
6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 7 38(1H, a), 7.42(1H, 
(1,, J=8.5 He). 

ESI-MS rnie: 
453 [M+11]1- 

11141MR (CPO,/ 6; 0.21 (2H. d. J-4.6 Hz). 0.55 [2H. d. JA3.0 Hz), 
1.06 11H, m), 2.13-2.2912H, in), 2.97 {1H, rri), 326 (1H. dd. J=5.2, 
16.0 Hz). 3.37 H. d,J=13.6 Hz.)., 6.65 (1H, dd, J 2, 0.0 Hz). 3.75 

dd, J=5.6, 10.5 Hz). 4.01 (1H, m), 4.10 OH, rn), 4213 (2H, rd, 
4.55 NI, m).4.67 (Th. m), 6.02 (111. 4), 0.721111, d, 	Hz), 7.02 
(2H, rn1, 7.78 (1H, s), 8.a5 (1H, d, 	HA, 8.58 OH, t, J43.7 Hz), 
8:96 {IH. d, J412 Hz). 

ES1-MS 
462 [M-4-1-1]1- 

pH 

425 

417 	 -•---"LNI-A HP 
0 

CF, 

— 

wN hr" 

ESI-MS 
423 (M+1-1]+ 

ESI-MS rniz: 
451 [MI-H]- 

420 

PN 

CN 

418 

Fes.,•. 
 

N 

NMR 

1H-NMR (CDCI3) 8 : 2.25(1H, m), 2.43(IH, m), 2.82(1H, 
dd, J=16.6, 3.6 Hz), 3.10(111, dd, J=16.6, 5.0 Hz), 
4.13(1H, m), 4.12-4.25(3H, rn), 4.38(2H, m), 4.54(1H, m), 
5.05(1H, br s), 6.06(1H, s), 6.86(1H, d, J=8.5 Hz), 
6.98(1H, d, J=7.8 Hz), 7.31(1H, m), 7.35(1H, d, J=8.5 
Hz). 

MS 

ESI-MS 
423 (M+H]+ 

1H-NMR (CDCI3) 6 : 2.43(2H, m), 2.41(2H, m), 2.91(1H, 
dd, J=16.7, 4.6 Hz), 3.17(1H, dd, J=16.7, 5.3 Hz), 
3.66(1H, dd, J=10.7, 5.1 Hz), 3.72-3.79(3H, m), 4.02-
4.34(5H, m), 4.63(1H, m), 6.02(1H, s), 6.91(1H, m), 
6.92(1H, d, J=8.7 Hz), 7.38(1H, m), 7.42(1H, d, J=8.7 Hz). 

418 ESI-MS 
451 [M+H]+ 

1H-NMR (CDCI3) 6: 0.17-0.18 (2H, m), 0.50-0.53 (2H, 
m), 1.00 (1H, m), 1.40 (3H, m), 2.04 (1H, rn), 2.35 (1H, 
m), 2.91 (1H, m), 3.17 (1H, m), 3.31-3.35 (2H, m), 3.48-
3,56 (2H, in), 4.04-4.18 (21-1, m), 4.22-4,31 (2H, m), 4.63 
(1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 7.38 (1H, s), 
7.42 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) a: 2.23-2.28 (2H, m), 2.84 (1H, m), 
3.15 (1H, m), 4.09-4.26 (6H, m), 4.44 (1H, m), 4.61 (IH, 
rn), 6.05 (11-1, s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=6.6 Hz), 7.04 (1H, s), 7.08 (1H, d, J=8.7 Hz), 

419 

420 F3C 

ESI-MS 
423 (M+H]+ 

ESI-MS 
432 [M+H]+ 

N 

F3C 

F3C 

CN 

-N 	N. 

1 H-NMR (CDCI3) 8 2.23-2.29 (2H, m), 2.96 (1H, m), 
3.25 (1 H, dd, J=5.4, 16.7 Hz), 4.11-4.25 (6H, rn), 4.44 
(1H, m), 4.66 (1H, m), 6.06 (1H, s), 6.99 (1H, d, J=8.3 
Hz), 7.04 (1 H, d, J=7.6 Hz), 7.20 (1H, a), 7.29 (2H, m), 
8.65 (2H, a). 

1H-NMR (CDCI3) 6 : 2.26(1H, m), 2,300 H, m), 2.91(1H, 
dd, J=16.8, 4.6 Hz), 2.98(11-I, dd, J=14.8, 5.7 Hz), 
3.06(1H, dd, J=14.8, 6.0 Hz), 3.11-3.30(3H, m), 4.11(1H, 
m), 4.06-4.33(31-1, rn), 4.40(1H, m), 4.64(1H, m), 6.03(1H, 
s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 7,38(1 H, m), 
7.42(1H, dd, J=8.5, 2.2 Hz). 

1H-NMR(CDCI3) 8:2.15-2.38(2H, m), 2.91(1H, dd, 
J=16.8, 4.6 Hz), 2,913(1H, dd, J=14.0, 6.0 Hz), 3.06(1H, 
dd, J=14.0, 6.0 Hz), 3.12-3.29(3H, m), 4.10(11-1, m), 4.16-
4.38(3H, m), 4.39(1H, rn), 4.63(1H, m), 6.03(1H, s), 
6.93(1H, d, J=8.5 Hz), 6.94(1H, rn), 7.38(1 H, s), 7.42(1H, 
d, J=8.5 Hz). 

1H-NMR (CDCI3) 8:2.15-2.38(2H, m), 2.91(1H, dd, 
J=16.8, 4.6 Hz), 2.98(1H, dd, J=14.0, 6.0 Hz), 3.06(1H, 
dd, J=14.0, 6.0 Hz), 3.12-3.29(3H, m), 4,10(1H, m), 4.16-
4.36(3H, m), 4.39(1H, rn), 4.63(1H, m), 6.03(1H, a), 
6.93(1H, d, J=8.5 Hz), 6.94(1H, rn), 7.38(1H, s), 7.42(1H, 
d, J=8.5 Hz). 

1H-NMR (CDCI3) 4:0.21(2H, d, ..1=46 Hz), 0.55 (2H, d, J=8.0 Hz), 
1.0611H, m), 2.13-2.29 (2H, m), 2.97 (1H, my, 3.26 (1H, dd, J=5.2, 
16.6 Hz), 3.37 (2H, d, J=6.9 Hz), 3.65 (1H, dd, J=5.2, 9.0 Hz), 3.75 
(1H, dd, J=5.3, 10.5 Hz). 4.07 (1H, m), 4.18 (1H. m). 428 (2H. in), 
4.35 (1H, m), 4.67 (1 H, m), 6.02 (1H, s.), 6.72 (1 H, d, J=7.9 Hz), 7 02 
(2H, m), 7.78 (1H, s), 8.45 (1H, d, .1=2.4 Hz), 8.58 (1H, t, J=3 7 Hz), 
8.9611H, d, J=12 Hz). 

ESI-MS 
506 [M+H]+ 

ESI-MS 
4531M+HP- 

ESI-MS 
453 [M+H]+ 

ESI-MS 
453 [M+H]+ 

ESI-MS 
462 [M+H]+ 

Example 

417 

Structural formula 

CF3  

421 

422 

423 

424 

425 

N 

NMR 

1H-NMR (CDCI3) 8 : 2.25(1H, m), 2.43(IH, m), 2.82(1H, 
dd, J=16.6, 3.6 Hz), 3.10(111, dd, J=16.6, 5.0 Hz), 
4.13(1H, m), 4.12-4.25(3H, rn), 4.38(2H, m), 4.54(1H, m), 
5.05(1H, br s), 6.06(1H, s), 6.86(1H, d, J=8.5 Hz), 
6.98(1H, d, J=7.8 Hz), 7.31(1H, m), 7.35(1H, d, J=8.5 
Hz). 

MS 

ESI-MS 
423 (M+H]+ 

1H-NMR (CDCI3) 6 : 2.43(2H, m), 2.41(2H, m), 2.91(1H, 
dd, J=16.7, 4.6 Hz), 3.17(1H, dd, J=16.7, 5.3 Hz), 
3.66(1H, dd, J=10.7, 5.1 Hz), 3.72-3.79(3H, m), 4.02-
4.34(5H, m), 4.63(1H, m), 6.02(1H, s), 6.91(1H, m), 
6.92(1H, d, J=8.7 Hz), 7.38(1H, m), 7.42(1H, d, J=8.7 Hz). 

418 ESI-MS 
451 [M+H]+ 

1H-NMR (CDCI3) 6: 0.17-0.18 (2H, m), 0.50-0.53 (2H, 
m), 1.00 (1H, m), 1.40 (3H, m), 2.04 (1H, rn), 2.35 (1H, 
m), 2.91 (1H, m), 3.17 (1H, m), 3.31-3.35 (2H, m), 3.48-
3,56 (2H, in), 4.04-4.18 (21-1, m), 4.22-4,31 (2H, m), 4.63 
(1H, m), 5.99 (1H, s), 6.92-6.94 (2H, m), 7.38 (1H, s), 
7.42 (1H, d, J=8.5 Hz). 

1H-NMR (CDCI3) a: 2.23-2.28 (2H, m), 2.84 (1H, m), 
3.15 (1H, m), 4.09-4.26 (6H, m), 4.44 (1H, m), 4.61 (IH, 
rn), 6.05 (11-1, s), 6.81 (1H, d, J=8.6 Hz), 6.99 (1H, d, 
J=6.6 Hz), 7.04 (1H, s), 7.08 (1H, d, J=8.7 Hz), 

419 

420 F3C 

ESI-MS 
423 (M+H]+ 

ESI-MS 
432 [M+H]+ 

N 

F3C 

F3C 

CN 

-N 	N. 

1 H-NMR (CDCI3) 8 2.23-2.29 (2H, m), 2.96 (1H, m), 
3.25 (1 H, dd, J=5.4, 16.7 Hz), 4.11-4.25 (6H, rn), 4.44 
(1H, m), 4.66 (1H, m), 6.06 (1H, s), 6.99 (1H, d, J=8.3 
Hz), 7.04 (1 H, d, J=7.6 Hz), 7.20 (1H, a), 7.29 (2H, m), 
8.65 (2H, a). 

1H-NMR (CDCI3) 6 : 2.26(1H, m), 2,300 H, m), 2.91(1H, 
dd, J=16.8, 4.6 Hz), 2.98(11-I, dd, J=14.8, 5.7 Hz), 
3.06(1H, dd, J=14.8, 6.0 Hz), 3.11-3.30(3H, m), 4.11(1H, 
m), 4.06-4.33(31-1, rn), 4.40(1H, m), 4.64(1H, m), 6.03(1H, 
s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, m), 7,38(1 H, m), 
7.42(1H, dd, J=8.5, 2.2 Hz). 

1H-NMR(CDCI3) 8:2.15-2.38(2H, m), 2.91(1H, dd, 
J=16.8, 4.6 Hz), 2,913(1H, dd, J=14.0, 6.0 Hz), 3.06(1H, 
dd, J=14.0, 6.0 Hz), 3.12-3.29(3H, m), 4.10(11-1, m), 4.16-
4.38(3H, m), 4.39(1H, rn), 4.63(1H, m), 6.03(1H, s), 
6.93(1H, d, J=8.5 Hz), 6.94(1H, rn), 7.38(1 H, s), 7.42(1H, 
d, J=8.5 Hz). 

1H-NMR (CDCI3) 8:2.15-2.38(2H, m), 2.91(1H, dd, 
J=16.8, 4.6 Hz), 2.98(1H, dd, J=14.0, 6.0 Hz), 3.06(1H, 
dd, J=14.0, 6.0 Hz), 3.12-3.29(3H, m), 4,10(1H, m), 4.16-
4.36(3H, m), 4.39(1H, rn), 4.63(1H, m), 6.03(1H, a), 
6.93(1H, d, J=8.5 Hz), 6.94(1H, rn), 7.38(1H, s), 7.42(1H, 
d, J=8.5 Hz). 

1H-NMR (CDCI3) 4:0.21(2H, d, ..1=46 Hz), 0.55 (2H, d, J=8.0 Hz), 
1.0611H, m), 2.13-2.29 (2H, m), 2.97 (1H, my, 3.26 (1H, dd, J=5.2, 
16.6 Hz), 3.37 (2H, d, J=6.9 Hz), 3.65 (1H, dd, J=5.2, 9.0 Hz), 3.75 
(1H, dd, J=5.3, 10.5 Hz). 4.07 (1H, m), 4.18 (1H. m). 428 (2H. in), 
4.35 (1H, m), 4.67 (1 H, m), 6.02 (1H, s.), 6.72 (1 H, d, J=7.9 Hz), 7 02 
(2H, m), 7.78 (1H, s), 8.45 (1H, d, .1=2.4 Hz), 8.58 (1H, t, J=3 7 Hz), 
8.9611H, d, J=12 Hz). 

ESI-MS 
506 [M+H]+ 

ESI-MS 
4531M+HP- 

ESI-MS 
453 [M+H]+ 

ESI-MS 
453 [M+H]+ 

ESI-MS 
462 [M+H]+ 

Example 

417 

Structural formula 

CF3  

421 

422 

423 

424 

425 

 

327 

 

[1445] 

[Table 57] 



Example Structural formula NMR 	 MS 

425 

1 
i 

— 

II 	
L, .0, 

1H-NMR (CDCI3) 8 : 0.21 (2H, rd), 0.65 (2H, d, J3.8 
Hz), 1.06 (1H, m), 2.15-2.27 (2H, m), 2.89 (1H. m), 3.21 
(1H, m} 3 37 (2H, d, J=8.3 Hz), 3.65 (1H, m), 3 74 (' H, 
m), 2.93 (3H, ti), 4.118 (1H, m), 4.18-4 27 (3H, m), 4.35 	ESI-MS rniz: 

(1H, m), 4 f34 (1H, al), 6.01 (1H, a), 8.44 (1H, «;, 8.139 	
464 [M-Ht+ 

(1H, d, J=8.6 Hz), 7.02 (1H, 3, J=6.2 Hz), 7.35 (1H, s),  
7.52-7.54 (2H, m). 

427 

4 
J 	1 

„. 

g\--..i 

1H-1).1MR (CDC1.3) 8 : 0_21 (2H:  d, J=4/ Hz), 0.55 (214, d,..1=7.5 
Hz), 1.06 (1H, m), 2.21 (21-I, m). 193 (11-1 dd. J1.4:1, 16.5 Hz), 
3.24 (1H, 3d, J=4.9, 17.6 Hz), 3.37 (2H, d, J=7.0 Hz), 3.64 
OH, del, J.5.1, 10.0 Hz), 3.75 (11-1 dd:  J.4.8, 10.5 Hz), 4.07 	E31-MS rniz: 

(1H, m), 4.17-424 (2H, m), 4.35 (1H, m), 4.66 (1H, m), OM 	
467 rM+141-1- 

91 11H, s), 6 94 (1 H, d, J..3 Hz), 7.02(1H, d, J.8 1 Hz). 7.39 
(1H, s), 7.66-1.66 (2H, di). 8.6511H, 5). 

428 

429 

o 

r 5  
i' 

...-... 	/ 

•-...--12"-...—u---  

4 
14.)4 

1:\---kt-_. 	

..------„, 	-<'' 

1H-NMR (CI-103) a : 0.21 (21-1 (1, J.4.7 Hz), 0.55 (2H, d, J=8.1 
Hz), 1.08 (114, m), 2.21 (2H:  -ri;:  2.92 (1H. dd:  J.3.9, 17.0 Hz), 
3.21 (1H. 3d, J.5.1. 16.71Lz1, 3.37 (2H, d, J.43 Hz), 3.65 
(pH, m), 3.75 (1H. dd, J-4.9, 10.414z). 4.08 (1H, rn), 4.19 (1H, 	ESI-MS miz: 

m). 4_24 (21-1, In), 4.36 (1H, rn), 4.65 (1H, m), 6.63 OH, 4), 6.92 	467 [0.111-H]* 

8.5 Hz), 7.02 (1H, d, J=8.1 Hz), 7.26 (1H, a), 7.25 
11 H, dd, J=2.1, 8.4 Hz), 7.96 (1H, s), 8.70 (1H, s). 

1H-NMR (CDCb) 8 : 0.21 (2H. d, J.5.0 Hz), 0.5.5 (2H, d, J.7.9 
Hz), 1.06 (1H, rn), 121 (21-1, Tr), 2,92 (11-1 rn), 3.22 (1H, nn), 
3.37 (2H c1, J.7.0 Hz), 3.64 (1H. dd, J=5.7. 10.3 Hz), 3.75 

ES1-MS muz: (1H, dd, J.5.2, 10.4 Hz), 4.08 (1H, m), 4.16-4.24 (GH, m), L.35 
465 [M-FH1-r (1H, m):  4.65 (1H, m), BM (1H, a), 6.93 (1H:  d, J=8-4 Hz), 

7.02 (1H. d,..1.13.6 Hz), 7.49 (1H, s), 7.52 OH, d, .1.6.5 Hz), 
7.72 (1H, s). 

430 

,,..cr-, 

- 	, 
_..d 

,-----. 
...0. 	f 

1 	--"-tr- 
4 

1H-NMR (a3e10 a : 0.21 (2H. d. J.4.6 Hz), 9.56 (2H, d, J.7.3 
H0,1.96 (114. rri), 2.12-2.29 (2H, rn), 2.99 (1H, dd, J=3.8, 15.5 
Hz), 320 (111, dd, J=5.3. '16.7 Hz), 3.37 (21, d, .1.5-6411), 3.05 
(1H, dd. J•5.3, 10.4 Hz):  3_75 (1H, dd, J.5.2, 10.4 HZ), 4.03 	E8I-MS rr/z: 
(1H, m), 4.17-4.24 (3H, m), 4.35 (1H, rn), 4.64 (1H, m), .1.72 	532 [MtH]. 
(2H, q, J.3.4 Hz), 6.02 (1H, a). 6.89(1H, d, J.8.4 Hz), 7.04 
(1H, d, J=8.1.1 Hz), 7.17 (1H, 5), T.2411H, a), 7.05 (1H. s), 7.70 
(1H, s). 
11-1.-NMR (COCI3) 8: 0.21 (2H, 0, J=3.9 Hz), 0.55 (2)1, d, 
J=7.2 Hz), 1.06 (1H, m), 2.17.2.25 (2H, m). 2.58 (3H, s). 
2.97 (1H. m), 3.26 (1H, dd, J-5.2, 16.2 Hz), 3.37 (2H, d. 
J=6.8 Hz), 3.65 (1H, dd. J=4.5, 9.9 Hz). 3.75 (1H, dd, 	F51-MS miz:

476 [M+1-1}+ 
J=5.3, 10.8 Hz). 4.07 (1H,m), 4_17 (1H, m). 4.26 (2H, m), 
4.35 (1H, m), 4.67 (1H, m), 5.02 (1H, 5), 5.98-7.03 (2H, 
m), 7.73 (1H, s), 7.76 (1H, s), 8.45 (1H, s), 8.83 (1H, a). 

431 

1\--.....0......-117)1-.1-A 

432 

433 

PF3 

r 
---k,,,... 

H 	_,</,14"-  \\_ 

(:1j'1/4T -SD 

F30- -- 

CFa  
..--t \ 

F 	
..---Iel 	HN 

" 	
- ( \ __ci 

	

.1. 	.., 	., 

	

_., 	ID 
''''-1 	17 F''''' Q''/ 

)1H-NMR (CDCI3) 8: 2.25(2H. M), 2.91(1 H, dd, J=16.8, 
4.2 Hz), 3.20(11-I. dd, J=16.8. 5.2 Hz}, 3.83-4.00(4H, m), 

ESI-MS 4.10(1H. m), 4.17-4.30(3H. m), 4.37(1H, m), 4.64(1H, m), 	
IM-r HI-1-  450 

6.03(1H. s), 6.95(1H, C. J=8.1 Hz), 6.98(1H, m), 7.33(1H, 
s), 7.38(1H, 3, J=8.1 Hz). 

1H-NMR (CDCW 8: 1.45-1.47 (31-1. m), 2.06 (1H, m), 
2.17 (1F1, m), 2.87 (1H, m). 3.17 (11-1, m), 3.26 (2H, q, 

ESIMS nil z: 
10.8 Hz), 4.07 (1H, rn), 4.14-4.22 (3H, rn), 4.35 (111, 

m), 
 .. 	

462 pi-Hi+ , 4.62 (1H, m), 5.99 (1H:  s), 6.86 (1H, d. J=5.4 Hz), 
0.97-7.06 (3H:  m). 

434

CF. 

qN 
-(., 

Ai 	....._ 
u  , ..--  r 

-.. 	H 

....,  

1H-NMR (C0C13) t: 0.76(211, m), 1.04(2H. m), 2.24(2H, 
m), 2.91(1H, dd, J=16.7, 4.8 Hz), 3.12(1H, dd, J=16.7, 
5.211z), 3.62-3.71(311, rn), 3.76 (11-1, dd, J=9.8.4.6 I-Ii). 	ESI-MS m/z: 
4,08(1H, m), 4.21(1H. m), 4.28(2H, m), 4.34(1H. m), 	477 [M 1 Hp 
4.63(1H, m), 6.01(1H. s), 5.89-6.96(2H. m), 7.38(1H, m). 
7.42(1H, del, J=8.5, 2.i Hz). 

Example Structural formula NMR MS 

426 

N 
A 	• 

li 1H-NMR (CDCI3) 6: 0.21 (2H, m), 0.55 (2H, d, J=6.8 
Hz), 1.06 (1H, m), 2.18-2.27 (2H, m), 2.89 (1H, m), 3.21 
(1H, m), 3.37 (2H, d, J=6.3 Hz), 3.65 (1H, m), 3.74 (11-I, 
m}, 3.93 (31-1, s), 4.06 (1H, m), 4.16-4.22 (3H, m), 4.35 
(1H, m), 4.64 (1H, m), 6.01 (1H, s), 6.44 (11-1, s), 6.89 
(1H, d, J=8.6 Hz), 7.02 (1H, d, J=6.2 Hz), 7.35 (1H, s), 
7.52-7.54 (2H, m). 

ES1-MS mix: 
464 [M+H]+ 

 

427 

,L).„,„. • 

11-1-NMR (CDCI3) 6 : 0.21 (2H, d, J=4.7 Hz), 0.55 (2H, d, J=7.5 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.93 (11-1, dd, J-4.0, 16.5 Hz), 
3.24 (1H, dd, J=4.9, 17.0 Hz), 3.37 (211, 0, J=7.0 Hz), 3.64 
OH, dd, J=5.1, 10.0 Hz), 3.75 (1H, dd, J=4.8, 10.5 Hz), 4.07 
(1H, m), 4.17-4.24 (2H, m), 4.35 (1H, m), 4.66 (1H, m), 6.02 
(1H. s), 6.94 (1H, d, J=9.3 Hz), 7.02 (1H, d, J=8.1 Hz), 7.39 
(1H, s), 7.66-7.68 (2H, m), 8.85 (1H, s). 

ESI-MS ma: 
467 [M+H]+ 

428 

A 	• • 

H 	.. 

• 

N, 1H-NMR (CDCI3) 6 : 0.21 (21-I, d, J=4.7 Hz), 0.55 (2H, d, J=8.1 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.92 (1H, dd, J=3.9, 17.0 Hz), 
3.21 (1H, dd, J=5.1, 16.7 Hz), 3.37 (2H, d, J=6.6 Hz), 3.65 
(1H, m), 3.75 (1H, dd, J=4.9, 10.4 Hz), 4.08 (1H, m), 4.19 (1H, 
m), 4.24 (2H, m), 4.36 (1H, m), 4.65 (1H, m), 6.03 (1H, s), 6.92 
(1H, d, J=8.5 Hz), 7.02 (1H, d, J=8.1 Hz), 7.26 (1H, s), 7.35 
(1H, dd, J=2.1, 8.4 Hz), 7.96 (1H, s), 8.70 (1H, s). 

ESI-MS ma:  
467 [M+H]+ 

429 

1,N., 
1H-NMR (CDCI3) 8 : 0.21 (2H, d, J=5.0 Hz), 0.55 (2H, d, J=7.9 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.92 (1H, m), 3.22 (1H, m), 
3.37 (2H, d, J=7.0 Hz), 3.64 (1H, dd, J=5.7, 10.3 Hz), 3.75 
(1H, dd, J=5.2, 10.4 Hz), 4.08 (1H, m), 4.16-4.24 (6H, m), 4.35 
(1H, m), 4.65 (1 H, m), 6.02 (1H, s), 6.93 (1H, d, J=8.4 Hz), 
7.02 (1H, d, J-8.6 Hz), 7.49 (1H, s), 7.52 (1H, d, J=8.5 Hz), 
7.72 (1H, s). 

ES1-MS mlz:  
465 [M+H]+  

430 
N_N  H 

rcF3  

N 

11-1-NMR (CDCI3) 6: 0.21 (2H, d, J=4.6 Hz), 0.55 (2H, d, J=7.9 
Hz), 1.06 (1H, m), 2.12-2.29 (2H, m), 2.90 (11-I, dd, J=3.8, 16.5 
Hz), 3.20 (111, dd, J=5.3, 16.7 Hz), 3.37 (2H, d, J=6.8 Hz), 3.65 
(1H, dd, J=5.3, 10.4 Hz), 3.75 {1H, dd, J=5.2, 10.4 Hz), 4.08 
(1H, m), 4.17-4.24 (3H, m), 4.35 (1H, m), 4.64 (1H, m), 4.72 
(2H, q, J=8.4 Hz), 6.02 (1H, s), 6.89 (1H, d, J=8.4 Hz), 7.04 
(1H, 6, J=8.0 Hz), 7.17 (1H, s), 7.24 (1H, s), 7.65 (1H, s), 7.78 
(1H, s). 

ESI-MS mlz: 
532 [M+H]-1 

431 

61__ 

—N 

1H-NMR (CDCI3) 6: 0.21 (21-1, d, J=3.9 Hz), 0.55 (2H, d, 
...I=7.2 Hz), 1.06 (1H, m), 2.17-2.28 (21-1, m), 2.58 (3H, a), 
2.97 (1H, m), 3.26 (1H, dd, J-5.2, 16.2 Hz), 3.37 (21-1, d, 
J=6.8 Hz), 3.65 (1H, dd, J=4.8, 9.9 Hz), 3.75 (1H, dd, 
J=5.3, 10.8 Hz), 4.07 (1H, m), 4.17 (1H, m), 4.26 (2H, m), 
4.35 (1H, m), 4.67 (1H, m), 6.02 (1H, s), 6.98-7.03 (2H, 
m), 7.73 (1H, s), 7.76 (1H, s), 8.45 (1H, s), 8.83 (1H, s). 

ESI-MS ma: 
476 [M+H]+ 

432 

F3C 	• 	• 

____ 

H ,.. 

"•• 

F3  
1H-NMR (CDCI3) 6: 2.25(2H, m), 2.91(1H, dd, J=16.8, 
4.2 Hz), 3.20(1H, dd, J=16.8, 5.2 Hz), 3.83-4.00(4H, m), 
4.10(111, m), 4.17-4.30(3H, m), 4.37(1H, m), 4.64(111, m), 
6.03(1H, s), 6.95(1H, d, J=8.1 Hz), 6.98(1 H, m), 7.33(1H, 
s}, 7.38(1H, d, J=8.1 Hz). 

E51-MS mlz: 
480 [{1/1:1-H]+ 

 

433 
F 

F 	• 	.  

HN. 

• 

iicF3  1H-NMR (CDC13) 6 : 1.46-1.47 (3H, m), 2.06 (1H, m), 
2.17 (1H, m), 2.87 (1H, m), 3.17 (1H, m), 3.26 (2H, q, 
J=10.8 Hz), 4.07 (1H, m), 4.14-4.22 (3H, m), 4.35 (11-1, 
m), 4.62 (11-1, m), 5.99 (11-t, s), 6.85 (11-1, d, J=8.4 Hz), 
6.97-7.06 (31-1, m). 

ESI-MS ma: 
462 [M+H]+ 

434 

F  ,L„....Q  k  N ,(:_3 
1H-NMR (CDCI3) 6: 0.76(2H, m), 1.04(21-1, m), 2.24(2H, 
m), 2.91(1H, dd, J=16.7, 4.8 Hz), 3.12(1H, dd, J=16.7, 
5.2 Hz), 3.62-3.71(3H, m), 3.76 (1H, dd, J=9.8, 4.6 Hz), 
4.08(1H, m), 4.21(1H, m), 4.28(2H, m), 4.34(1H, m), 
4.63(1H, m), 6.01(1H, s), 6.89-6.96(2H, m), 7.38(1H, m), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

ESI-MS ma: 
477 [M+H]+  

Example Structural formula NMR MS 

426 

N 
A 	• 

li 1H-NMR (CDCI3) 6: 0.21 (2H, m), 0.55 (2H, d, J=6.8 
Hz), 1.06 (1H, m), 2.18-2.27 (2H, m), 2.89 (1H, m), 3.21 
(1H, m), 3.37 (2H, d, J=6.3 Hz), 3.65 (1H, m), 3.74 (11-I, 
m}, 3.93 (31-1, s), 4.06 (1H, m), 4.16-4.22 (3H, m), 4.35 
(1H, m), 4.64 (1H, m), 6.01 (1H, s), 6.44 (11-1, s), 6.89 
(1H, d, J=8.6 Hz), 7.02 (1H, d, J=6.2 Hz), 7.35 (1H, s), 
7.52-7.54 (2H, m). 

ES1-MS mix: 
464 [M+H]+ 

 

427 

,L).„,„. • 

11-1-NMR (CDCI3) 6 : 0.21 (2H, d, J=4.7 Hz), 0.55 (2H, d, J=7.5 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.93 (11-1, dd, J-4.0, 16.5 Hz), 
3.24 (1H, dd, J=4.9, 17.0 Hz), 3.37 (211, 0, J=7.0 Hz), 3.64 
OH, dd, J=5.1, 10.0 Hz), 3.75 (1H, dd, J=4.8, 10.5 Hz), 4.07 
(1H, m), 4.17-4.24 (2H, m), 4.35 (1H, m), 4.66 (1H, m), 6.02 
(1H. s), 6.94 (1H, d, J=9.3 Hz), 7.02 (1H, d, J=8.1 Hz), 7.39 
(1H, s), 7.66-7.68 (2H, m), 8.85 (1H, s). 

ESI-MS ma: 
467 [M+H]+ 

428 

A 	• • 

H 	.. 

• 

N, 1H-NMR (CDCI3) 6 : 0.21 (21-I, d, J=4.7 Hz), 0.55 (2H, d, J=8.1 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.92 (1H, dd, J=3.9, 17.0 Hz), 
3.21 (1H, dd, J=5.1, 16.7 Hz), 3.37 (2H, d, J=6.6 Hz), 3.65 
(1H, m), 3.75 (1H, dd, J=4.9, 10.4 Hz), 4.08 (1H, m), 4.19 (1H, 
m), 4.24 (2H, m), 4.36 (1H, m), 4.65 (1H, m), 6.03 (1H, s), 6.92 
(1H, d, J=8.5 Hz), 7.02 (1H, d, J=8.1 Hz), 7.26 (1H, s), 7.35 
(1H, dd, J=2.1, 8.4 Hz), 7.96 (1H, s), 8.70 (1H, s). 

ESI-MS ma:  
467 [M+H]+ 

429 

1,N., 
1H-NMR (CDCI3) 8 : 0.21 (2H, d, J=5.0 Hz), 0.55 (2H, d, J=7.9 
Hz), 1.06 (1H, m), 2.21 (2H, m), 2.92 (1H, m), 3.22 (1H, m), 
3.37 (2H, d, J=7.0 Hz), 3.64 (1H, dd, J=5.7, 10.3 Hz), 3.75 
(1H, dd, J=5.2, 10.4 Hz), 4.08 (1H, m), 4.16-4.24 (6H, m), 4.35 
(1H, m), 4.65 (1 H, m), 6.02 (1H, s), 6.93 (1H, d, J=8.4 Hz), 
7.02 (1H, d, J-8.6 Hz), 7.49 (1H, s), 7.52 (1H, d, J=8.5 Hz), 
7.72 (1H, s). 

ES1-MS mlz:  
465 [M+H]+  

430 
N_N  H 

rcF3  

N 

11-1-NMR (CDCI3) 6: 0.21 (2H, d, J=4.6 Hz), 0.55 (2H, d, J=7.9 
Hz), 1.06 (1H, m), 2.12-2.29 (2H, m), 2.90 (11-I, dd, J=3.8, 16.5 
Hz), 3.20 (111, dd, J=5.3, 16.7 Hz), 3.37 (2H, d, J=6.8 Hz), 3.65 
(1H, dd, J=5.3, 10.4 Hz), 3.75 {1H, dd, J=5.2, 10.4 Hz), 4.08 
(1H, m), 4.17-4.24 (3H, m), 4.35 (1H, m), 4.64 (1H, m), 4.72 
(2H, q, J=8.4 Hz), 6.02 (1H, s), 6.89 (1H, d, J=8.4 Hz), 7.04 
(1H, 6, J=8.0 Hz), 7.17 (1H, s), 7.24 (1H, s), 7.65 (1H, s), 7.78 
(1H, s). 

ESI-MS mlz: 
532 [M+H]-1 

431 

61__ 

—N 

1H-NMR (CDCI3) 6: 0.21 (21-1, d, J=3.9 Hz), 0.55 (2H, d, 
...I=7.2 Hz), 1.06 (1H, m), 2.17-2.28 (21-1, m), 2.58 (3H, a), 
2.97 (1H, m), 3.26 (1H, dd, J-5.2, 16.2 Hz), 3.37 (21-1, d, 
J=6.8 Hz), 3.65 (1H, dd, J=4.8, 9.9 Hz), 3.75 (1H, dd, 
J=5.3, 10.8 Hz), 4.07 (1H, m), 4.17 (1H, m), 4.26 (2H, m), 
4.35 (1H, m), 4.67 (1H, m), 6.02 (1H, s), 6.98-7.03 (2H, 
m), 7.73 (1H, s), 7.76 (1H, s), 8.45 (1H, s), 8.83 (1H, s). 

ESI-MS ma: 
476 [M+H]+ 

432 

F3C 	• 	• 

____ 

H ,.. 

"•• 

F3  
1H-NMR (CDCI3) 6: 2.25(2H, m), 2.91(1H, dd, J=16.8, 
4.2 Hz), 3.20(1H, dd, J=16.8, 5.2 Hz), 3.83-4.00(4H, m), 
4.10(111, m), 4.17-4.30(3H, m), 4.37(1H, m), 4.64(111, m), 
6.03(1H, s), 6.95(1H, d, J=8.1 Hz), 6.98(1 H, m), 7.33(1H, 
s}, 7.38(1H, d, J=8.1 Hz). 

E51-MS mlz: 
480 [{1/1:1-H]+ 

 

433 
F 

F 	• 	.  

HN. 

• 

iicF3  1H-NMR (CDC13) 6 : 1.46-1.47 (3H, m), 2.06 (1H, m), 
2.17 (1H, m), 2.87 (1H, m), 3.17 (1H, m), 3.26 (2H, q, 
J=10.8 Hz), 4.07 (1H, m), 4.14-4.22 (3H, m), 4.35 (11-1, 
m), 4.62 (11-1, m), 5.99 (11-t, s), 6.85 (11-1, d, J=8.4 Hz), 
6.97-7.06 (31-1, m). 

ESI-MS ma: 
462 [M+H]+ 

434 

F  ,L„....Q  k  N ,(:_3 
1H-NMR (CDCI3) 6: 0.76(2H, m), 1.04(21-1, m), 2.24(2H, 
m), 2.91(1H, dd, J=16.7, 4.8 Hz), 3.12(1H, dd, J=16.7, 
5.2 Hz), 3.62-3.71(3H, m), 3.76 (1H, dd, J=9.8, 4.6 Hz), 
4.08(1H, m), 4.21(1H, m), 4.28(2H, m), 4.34(1H, m), 
4.63(1H, m), 6.01(1H, s), 6.89-6.96(2H, m), 7.38(1H, m), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

ESI-MS ma: 
477 [M+H]+  
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[1446] 

[Table 58] 



Example Simi:tura' formula NM R MS 

435 

r.."  

.--rt  

	

("--- 4, N 	7 .._ 

	

,23,_..ko...-.6--,, 	1-j 

r9.7,40,17,(,,, ,3,),::40..476.(Hz21H, 
3727 ( 11 H , dd. H  J,  1

5, .26.251.(32HH,z7). 

3 62-3 (19(1H m), 1 76(11-1 cidd -J=-10 1, 4 4, O 5 Hi), 4,07{1H, 
• • 	• 	' 	• — 	. 	' m), 4.19(111, rn.), 426-4.29011, m), 4.33(111, ri), 4.67011. m), 
5.41(1H, en), 8.01(1H, 5). 8.97-7.05(2H, m), 7.75-7.62(2H, m), ,

0F0  7,  (I H, m), 8.45(1H, d, J.2.5 Hz), 8.58(1H, dd, J =2.5.1.6 
Hz), E1.96(1H. d, J=1.5 Hz). 

ESI-MS m/z-
530 [M+ H]+ 

436 

	

N u 	1))) 	t 

	

63C-..„0.....}...D..-,.. 	0 

1H-NMR (CDCI3) 6: 2_24(2H, m), 2.84(1H, dt, -.1=16.9, 
3.3 Hz), 2.98(1H, m), 3.15(1H. dd, J=16.8, 4.9 Hz), 3.78- 
3.99(4H, m), 4,10(1H, m), 4.17-4.26(3H, m), 4.37(1H, m), 
4.60(1H, m,), 6.03(1H. s), 6.78(1H, dd. J=22.7, 8.2 Hz). 
6.97(1H, t, J=8.2 Hz), 7.23(111, m), 7.23(1H, odd, J=22.7, 
8.2, 2.8 Hz). 

ESI-MS mi.z. 
436 [MI-H1+ 

437 

I 
._\,.•'--'.. 

HH e  .• 
0 

- - 	--a ( - ,—.1 

1H-NMR (CDC13) 5: 1.50 OH, ITO. 171 (1H, m), 1.67- 
1.75 (2H, m), 7.19-2.23 (4H, m), 2.8611H, rn), 2.99-3.09 
(2H, m), 3.18 OH, m), 3.52 (1H, (n). 3.62 (1H, In), 3.95-  

-4 4.12 (2H, m), 4.17.21 (3H, m), 4.31 (1H. m), 4:61 (1H, 
m), 5.72-6.02 (2H, m), 8.84 (1H, d, J=8.2 Hz), 8.94 (1H, 
s). 7.00-7.02 (2H, m). 

ESI-MS miz: 
44E1 IM*H1+ 

438 

FgO\  
; 

/0 
--(,. 

	

/ 	%, 

	

,,,,--.14...ti, 	NN.. •,rTh," 	" 

0. 	.1- 	1.,..7 	
,.__.d 

.r---,. 	- 	cr 
[...J  

1H-NMR (CDC13) 8: 1.50 (11-1, m). 1.71 (1H, m), 1.89-
1,98 (2H, in). 2.17-2.22 (4H, m), 2.87 (1H, m), 3,18 (1H, 
ml, 3.52 (1H, m), 3.62 (1H, m), 3.82 (2H, q, J=8.8 Hz), 
3.95-4.11 (2H, rn), 4.16-4 23 (3H, m), 4.32 (1H. m), 4.57 
(2H, s), 4.82 CH, m), 6.02 (1H, s), B.87 (1H, 8, J=8.2 
Hz), 7.00 OH, d, ...17.2 Hz), 7.04 (1H, s), 7.12 (114, d, 
J4.5 Hz). 

E51-MS moz: 
496 IM+H14. 

439 

ON 

/—<".. 
 HR. • 

„..0„1,...—/kb 
I -7 ❑ 

F-'----  

1H-NMR (CDCI3) 8: 2.15-227(2H, m), 2.28-2.58(4H, m), 
2.90(1H, dd, J=16.5, 4.6 Hz), 3.18(1H, dd, J=18.5, 5.2 
Hz), 3.55(1H, dd, J=10.4, 4.7 Hz), 3.63(1H. dd, ..1=19.4, 
6.2 Hz), 4.08(1H, m), 4.15-4.41(5H, m), 4.63(1H, m), 
5 20[1H, m), 6.03(1H, s), 5.89-6.38{2H, m). 7 38(1H, s), 
7.42(1H, 8, J=8.8 Hz). 

ESI-MS rn/z.  
427 IM*H1+ 

440 

441 ,(. 

FA 
) 

_/—\ 
. 	;'=--i 

I -,;:-..0„,-_,/ 	• CS 

FaQ 

-''''N-1‘. 	kV" 
I---,,,  FaC------0.-------yy 	- '--' :1 

1H-NMR (CDGial 5 : 2.17-19 (21-1, m), 2_85-2.91 (3H, m), 
3.18 (1H, dd, J=5.4, 18.7 Hz), 5.68-3.74 (4H, m), 3.82 
(2H. q. J=8.7 Hz), 4.05-4.20 (5H, m), 4.57 (2H. s), 4.62 
(1 H. rn), 6.00 (1H, 3), 8.87 (1H, d, -J]..6 Hz), 7.00 (1H, cl, 
J=8.2 Hz), 7.05 (111, s). 7.12 (111, d, J=6.4 Hz). 

1H-NMR (CDC13) 8: 2.24 (2H, m), 2.87 (1H, dd, J=4.5. 
17.4 Hz), 3.15-3.31 (31-1, m), 3,64-3,96 (4H, m), 4.09 (1H, 
m). 4.16-4.22 (3H. m), 4.37 OH, m). 4.62 (1H, m), 6.03 
(1H, s). 6.86 (1H. cl. ,8,3 Hz), 6.98-7.9E. (3H, m). 

ESI-MS md: 
517 IM-1-H1+ 

ESI-MS mtz7 
494 IM1 H14  

ESI-M8 moz: 
4451M+1-11+ 442 

1  

....----..,_\_ Ithi• .-.,1 

F,C,. 	1--,/ 	''b 
0"- 

1H-NMR (CDC13) 45: 2.20-2.26 (2H, m). 2.84 (1H, Id, J = 
4 Z 16.9 Hz), 3.14 (1H, dd, J = 5.4, 16.8 Hz), 3.84-3.98 
(4H, m), 4.09 (1 H. rn), 4.18-4.24 (3H, m), 4.37 (1H. m), 
4 110 (1H, m), 8.02 (11-1. N), 6.81 (1H, 8, J = 8.7 Hz), 6.99 
(1H, d, J = 7.8 Hz), 7.04 (1H, d, J 	2.5 Hz), 7.08 (1H, dd, 
J = 2.6. 8.7 Hz). 

443 ,-"--.14--R 	HP' . 
Ia. 	,L)--  „ 0- 	,, 

1H-NMR (CDCI3) 5: 2.17-2.25 (2H, m), 2.87 (I H, my, 
3.18 (1H, m), 3.66 (1H, m), 3.74 (1H, m), 4.08 (1H, m), 
4.14-4.22 (311. en), 4,36 (11-1, rn), 4,604.62 (3H. m), 6.02 
(11-1. s), 6.86-6.91 (2H, m), 7.01-7.07 (2H, m), 7.13 (1H, t, 
.J.=7.7 Hz), 7.29-7.38 (5H, m), 

ESI-MS mizr 
420 IM.1-H1+  

Example Structural formula NMR MS 

1H-NMR (CDCI3} 8: 0.75(2H, my, 1.04(2H, m), 2.21(2H, m), 
2.97(1H, dd, J=16.6, 4.4 Hz), 3.27(1H, dd, J=16.6, 5,3 Ha 
3.62-3.69(3H, my, 3.76(1H, ddd, J=10.1, 4.4, 0.5 Hz), 4.07(1H, 

435 m), 4.19(1H, m), 4.26-4.29(1H, my, 4.33(1H, m), 4.67(1H, m), E51-MS mlz:  
5.41(1H, m), 6.01(111, s), 6.97-7.05(2H, my, 7.75-7.82(2H, m), 530 [M+1-11+  
7.01(1H, m), 8.45(1H, d, J=2.5 Hz), 8.58(1H, dd, J =2.5, 1.6 

A 	. • -  • Hz), 8.96(1H, d, J=1.5 Hz). 

1H-NMR (CDCI3) 6:2.24(2H, In), 2.84(1H, dt, J=16.9, 
3.3 Hz), 2.98(1H, m), 3.15{1H, dd, J=16.8, 4.9 Hz), 3.78- 
3.99(4H, m), 4.10(111, m), 4.17-4.26(3H, m), 4.37(1 H, m), ESI-MS m/z: 436 

H 	,N. 4.60(1 H, m,), 6.03(11-1, s), 6.78(1H, dd, J=22.7, 8.2 Hz), 436 [M+Hl+ 

F3 C...0.......„.. 
6.97(1 H, t, J=8.2 Hz), 7.23(1H, m), 7.23(1H, ddd, J=22.7, 
8.2, 2.6 Hz). 

1H-NMR (CDCI3) 8: 1.50 (1H, m), 1.71 (1H, m), 1.67- 
1.75 (2H, m), 2.19-2.23 (4H, m), 2.86 (1H, m), 2.99-3.09 

437 H 
(21-1, m), 3.16 (1 H, m), 3.52 (1H, m), 3.62 (1 H, m), 3.95- 
4.12 (21-1, rn), 4.17-4.21 (3H, rn), 4.31 (1H, m), 4.61 (1H, 

ESI-MS m/z: 
448 (M+HI+ 

• . m), 5.72-6.02 (2H, m), 6.84 (1H, d, J=8.2 Hz), 6.94 (1 H, 

✩●● ✎ • a), 7.00-7.02 (2H, m). 

F3G 1H-NMR (CDCI3) 6: 1.50 (1H, m), 1.71 (1H, m), 1.89- 
1.98 (211, m), 2.17-2.22 (4H, m), 2.87 (1H, m), 3.18 (1H, 
m), 3.52 (1H, m), 3.62 (1H, rn), 3.82 (2H, q, J=8.8 Hz), 

438 3.95-4.11 (2H, m), 4.16-4.23 (3H, m), 4.32 (111, m), 4.57 ESI-MS mlz: 

HN (211, s), 4.62 (1H, m), 6.02 (1H, a), 6.87 (1 H, d, J=8.2 
496 [M+1-11+ 

• Hz), 7.00 (11-1, d, J=7.2 Hz), 7.04 (1H, s), 7.12 (1H, d, 
1 •• J=8.5 Hz). 

N 1H-NMR (CDCI3) 6: 2.15-2.27(211, m), 2.28-2.58(4H, m), 
2.90(111, dd, J=16.5, 4.6 Hz), 3.16(1H, dd, J=16.5, 5.2 

439 HN- Hz), 3.55(1H, dd, J=10.4, 4.7 Hz), 3.63(111, dd, J=10.4, 
5.2 Hz), 4.08(1H, m), 4.15-4.41(5H, rn), 4.63(1H, m), 

ESI-MS mlz: 
427 [M+H]+ 

• - 5.20(11-1, m), 6.03(1H, s), 6.89-6.96(2H, m), 7.38(1H, s), 
7.42(11-1, d, J=8.8 Hz). 

F3  
1H-NMR (CDCI3) 6: 2.17-19 (2H, m), 2.85-2.91 (3H, m), 

• 3.16 (1H, dd, J=5.4, 16.7 Hz), 3.68-3.74 (4H, m), 3.82 
440 (21-1, q, J=8.7 Hz), 4.05-4.20 (5H, m), 4.57 (2H, s), 4.62 ESI-MS mlz: 

F M. (1H, m), 6.00 (11-1, s), 6.87 (1H, d, J=8.6 Hz), 7.00 (111, d, 
517 [M+H]+ 

F • J=8.2 Hz), 7.05 (1H, s), 7.12 (1H, d, J=8.4 Hz). 

Fg  

1H-NMR (CDCI3) 6: 2.24 (211, rn), 2.87 (1H, dd, J=4.5, 
17.4 Hz), 3.15-3.31 (3H, m), 3.84-3.98 (4H, m), 4.09 (1H, E$l-M5 m/z: 

441 m), 4.16-4.22 (311, m), 4.37 (1H, m), 4.62 (1H, m), 6.03 494 [M+1-]+ 
• (1H, s), 6.86 (111, d, J=8.3 Hz), 6.98-7.06 (3H, m). 

F 	• • --- 

1  1H-NMR (CDCI3) a: 2.20-2.26 (2H, m), 2.84 {1H, dd, J = 
4.2, 16.9 Hz), 3.14 (1H, dd, J = 5.4, 16.8 Hz), 3.84-3.98 
(4H, m), 4.09 (11-1, m), 4.18-4.24 (3H, m), 4.37 (1H, myES1-MS m/z: 

442 s1,  4.60 (1H, m), 6.02 (1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.99 446 [M-F1-11+ 

. F3 	• • (1H, - d, J = 7.8 Hz), 7.04 (1H, d, J = 2.5 Hz), 7.08 (1H, dd, 
J = 2.6, 8.7 Hz). 

1H-NMR (CDCI3) 6: 2.17-2.25 (2H, rn), 2.87 (1H, m), 

443 H 	- 
3.18 (1H, rn), 3.66 (1H, m), 3.74 (1H, m), 4.06 (1H, m), 
4.14-4.22 (3H, m), 4.36 (1H, m), 4.60-4.62 (311, m), 6.02 551-MS mlz: 

II. 	• 
(1E-1, s), 6.86-6.91 (2H, m), 7.01-7.07 (2H, m), 7.13 (1H, t, 

 420 [M+1-11+ 

J=7.7 Hz), 7.29-7.38 (51-1, rn). 

Example Structural formula NMR MS 

1H-NMR (CDCI3} 8: 0.75(2H, my, 1.04(2H, m), 2.21(2H, m), 
2.97(1H, dd, J=16.6, 4.4 Hz), 3.27(1H, dd, J=16.6, 5,3 Ha 
3.62-3.69(3H, my, 3.76(1H, ddd, J=10.1, 4.4, 0.5 Hz), 4.07(1H, 

435 m), 4.19(1H, m), 4.26-4.29(1H, my, 4.33(1H, m), 4.67(1H, m), E51-MS mlz:  
5.41(1H, m), 6.01(111, s), 6.97-7.05(2H, my, 7.75-7.82(2H, m), 530 [M+1-11+  
7.01(1H, m), 8.45(1H, d, J=2.5 Hz), 8.58(1H, dd, J =2.5, 1.6 

A 	. • -  • Hz), 8.96(1H, d, J=1.5 Hz). 

1H-NMR (CDCI3) 6:2.24(2H, In), 2.84(1H, dt, J=16.9, 
3.3 Hz), 2.98(1H, m), 3.15{1H, dd, J=16.8, 4.9 Hz), 3.78- 
3.99(4H, m), 4.10(111, m), 4.17-4.26(3H, m), 4.37(1 H, m), ESI-MS m/z: 436 

H 	,N. 4.60(1 H, m,), 6.03(11-1, s), 6.78(1H, dd, J=22.7, 8.2 Hz), 436 [M+Hl+ 

F3 C...0.......„.. 
6.97(1 H, t, J=8.2 Hz), 7.23(1H, m), 7.23(1H, ddd, J=22.7, 
8.2, 2.6 Hz). 

1H-NMR (CDCI3) 8: 1.50 (1H, m), 1.71 (1H, m), 1.67- 
1.75 (2H, m), 2.19-2.23 (4H, m), 2.86 (1H, m), 2.99-3.09 

437 H 
(21-1, m), 3.16 (1 H, m), 3.52 (1H, m), 3.62 (1 H, m), 3.95- 
4.12 (21-1, rn), 4.17-4.21 (3H, rn), 4.31 (1H, m), 4.61 (1H, 

ESI-MS m/z: 
448 (M+HI+ 

• . m), 5.72-6.02 (2H, m), 6.84 (1H, d, J=8.2 Hz), 6.94 (1 H, 

✩●● ✎ • a), 7.00-7.02 (2H, m). 

F3G 1H-NMR (CDCI3) 6: 1.50 (1H, m), 1.71 (1H, m), 1.89- 
1.98 (211, m), 2.17-2.22 (4H, m), 2.87 (1H, m), 3.18 (1H, 
m), 3.52 (1H, m), 3.62 (1H, rn), 3.82 (2H, q, J=8.8 Hz), 

438 3.95-4.11 (2H, m), 4.16-4.23 (3H, m), 4.32 (111, m), 4.57 ESI-MS mlz: 

HN (211, s), 4.62 (1H, m), 6.02 (1H, a), 6.87 (1 H, d, J=8.2 
496 [M+1-11+ 

• Hz), 7.00 (11-1, d, J=7.2 Hz), 7.04 (1H, s), 7.12 (1H, d, 
1 •• J=8.5 Hz). 

N 1H-NMR (CDCI3) 6: 2.15-2.27(211, m), 2.28-2.58(4H, m), 
2.90(111, dd, J=16.5, 4.6 Hz), 3.16(1H, dd, J=16.5, 5.2 

439 HN- Hz), 3.55(1H, dd, J=10.4, 4.7 Hz), 3.63(111, dd, J=10.4, 
5.2 Hz), 4.08(1H, m), 4.15-4.41(5H, rn), 4.63(1H, m), 

ESI-MS mlz: 
427 [M+H]+ 

• - 5.20(11-1, m), 6.03(1H, s), 6.89-6.96(2H, m), 7.38(1H, s), 
7.42(11-1, d, J=8.8 Hz). 

F3  
1H-NMR (CDCI3) 6: 2.17-19 (2H, m), 2.85-2.91 (3H, m), 

• 3.16 (1H, dd, J=5.4, 16.7 Hz), 3.68-3.74 (4H, m), 3.82 
440 (21-1, q, J=8.7 Hz), 4.05-4.20 (5H, m), 4.57 (2H, s), 4.62 ESI-MS mlz: 

F M. (1H, m), 6.00 (11-1, s), 6.87 (1H, d, J=8.6 Hz), 7.00 (111, d, 
517 [M+H]+ 

F • J=8.2 Hz), 7.05 (1H, s), 7.12 (1H, d, J=8.4 Hz). 

Fg  

1H-NMR (CDCI3) 6: 2.24 (211, rn), 2.87 (1H, dd, J=4.5, 
17.4 Hz), 3.15-3.31 (3H, m), 3.84-3.98 (4H, m), 4.09 (1H, E$l-M5 m/z: 

441 m), 4.16-4.22 (311, m), 4.37 (1H, m), 4.62 (1H, m), 6.03 494 [M+1-]+ 
• (1H, s), 6.86 (111, d, J=8.3 Hz), 6.98-7.06 (3H, m). 

F 	• • --- 

1  1H-NMR (CDCI3) a: 2.20-2.26 (2H, m), 2.84 {1H, dd, J = 
4.2, 16.9 Hz), 3.14 (1H, dd, J = 5.4, 16.8 Hz), 3.84-3.98 
(4H, m), 4.09 (11-1, m), 4.18-4.24 (3H, m), 4.37 (1H, myES1-MS m/z: 

442 s1,  4.60 (1H, m), 6.02 (1H, s), 6.81 (1H, d, J = 8.7 Hz), 6.99 446 [M-F1-11+ 

. F3 	• • (1H, - d, J = 7.8 Hz), 7.04 (1H, d, J = 2.5 Hz), 7.08 (1H, dd, 
J = 2.6, 8.7 Hz). 

1H-NMR (CDCI3) 6: 2.17-2.25 (2H, rn), 2.87 (1H, m), 

443 H 	- 
3.18 (1H, rn), 3.66 (1H, m), 3.74 (1H, m), 4.06 (1H, m), 
4.14-4.22 (3H, m), 4.36 (1H, m), 4.60-4.62 (311, m), 6.02 551-MS mlz: 

II. 	• 
(1E-1, s), 6.86-6.91 (2H, m), 7.01-7.07 (2H, m), 7.13 (1H, t, 

 420 [M+1-11+ 

J=7.7 Hz), 7.29-7.38 (51-1, rn). 

 

329 

 

[1447] 

[Table 59] 



Example Structural formula NNW MS 

444 ESI-MS 
424 rHJ+ 

ESI-MS rniz: 
433 [M I HI I 

• 445 	
----N.1* I I,P4 

, 

1H-NNAR (CDC13 ) Li. 2.84(1H, tiro, J=16.9 Hz), 3.10(1H, 
dd, J=16.9, 52 Hz), 4.15-4.24(2H, m), 4.36(1 H. dd, 
J=10.7. 5.5 Hz). 4.52(1H, t, J=9.5 Hz). 4.60(1H, m), 
5.50(1H, m), 6.02(1H, m), 6.76(1H, d, J=8.6 Hz), 
6 97(1H, d, J=8.0 Hz). 7.19(1H, mi. 7.22(1H, br d, J.8.8 
Hz). 

CI 

HN' 
446 

ES I-MS m/z: 
362 'MINI* 

1 H-NMR (CDCI3) d : 1.53(3H, m), 1.54(311, s), 2,09(3H, 
s), 2.76(1H, dd. J=16.8, 4,0 Hz), 3.07(1H, dd, J=16.8, 5.3 
Hz), 3.87(2H, s), 4.11(2H, m). 4.51(1 H. m), 6.72(1H. d, 
J=8.6 Hz), 6.89-6.97(2H, rn), 7.00(1H. br d, J=6.4 Hz). 

1H-N MR (CDC13) 6 : 1.46 (3H. d. J*.2 Hz), 2.04 (1 
m):  2.22 (1H, m), 2.80 (11-1. m), 3.09 (1H, m), 4.10-4.25 
(4H, m), 4.39 (1H, m), 4.58 (1H, m), 6.77 (1H, (1, J=8.7 
Hz), 6.92 	H, d, .1=7.7 Hz), 7.00 (1H, s), 7.07 (1H, ti, 
J=8.7 Hz). 7.22 (1H, m), 7.31-734 (2H, rn), 7.51 (2H, d, 
.1-7.8 Hz). 

CF3  

447 

F0—f., 

E51-MS rniz: 
466 [NA+H]l. 

11-1-14MR (CDCI.3) a 2.84(1H. dt, J-16.7, 4.0 Hz), 
2.90(1H. 1, J=7.2 Hz), 3.17(1H. dd, J=18.7, 5.4 Hz), 
4.11(2H. 1, J=7.2 Hz), 4.14-4.24(2H, m). 4.36(1H. m), 
4.51(1H. m), 4.61(1H, m). 5.50(1H, rn.). 5.02(1H, s). 
6.83(1H. kir d, J=, 8.3 Hz), 6.00(1H. br 	6.98(1H, dd. 
J.8.5, 2.0Hz), 7.01(1H, m). 

C1 

448 

1 H-NMR (C0C13) a: 1.62 (1H, s), 2.83 (1H, m), 3.06 (1H. 
m), 3.15 (1H, dd. J = 5.3,16.811z), 3.25 (3H, s). 4.11- 
4.113 (311, m), 4.29 (11-1, dt, J = 2.7, 9.11-12), 4.61 (111, m). 
5.38 (1H, m). 5.90 (1H, s), 6.80 (1H, c, J 8.7 Hz), 6.99 

J = 5.0 Hz), 7.04 (1H, s), 7.08 (1 H, dd, .1= 2.2, 8.7 
Hz). 

ESI-MS 
431 (M+H)-F 

449 

1N-NMR (CDC.13) 	0.18-0.22 (2H, m), 1154 (2H, 1, 
J=8.9 Hz). 1.02 (1H, m), 2.84 (1 H, m), 3.15 (1H, rn), 3.32-
3.41 (2H, m), 3.77-3.98 (2H, m), 4.19 (2H, s), 4.38 (1H, 
rr1). 4.46 (111, ra), 4,61 	rn), 5.59 (1H, m). 5.95 (111, 
s), 6.81 (1 H, c, J=8.8 Hz). 6.99 (1H, d, J.4.2 Hz), 7.04 
OK 3), 7.08 (1H, d, J=8.8 Hz). 

ES1-1,018 
454 [M4-11]-1- 

450 ESI-MS rniz. 
4181M*1-1]. 

d 

I H-NMR (CIDC13) 8 : 2.90 (1H, m), 3.18 (1H, dd, J = 5.3:  
16.5 Hz), 4.22-4.31 (3H, m), 4 40 (1H, J = 9.5 Hz), 4.62- 
4.73 (2H, rn), 5.65(1H. rn), 5.93 (1H, s), R.75 (1H, 	J = 
4.9, 83 Hz), 6.92-6.94 (3H, rn), 7.38 (111, s), 7.42 (1H. d, 
J = 8.5 Hz), 7.80 (1H, L. J = 	Hz), 8.12 (1H, m). 

0I 

) 

r N " 
 yN /  

• Kfr  

451 ESI-MS mix: 
414 IM+Hj+ 

IH-NMR (CDC13) 5 2.40 (1H, m), 2.48 (1H:  m), 2.83 
(1H, d, J=16.9 Hz), 3.14 (11-1. dd, J=5.1, 18.9 Hz), 3.76 
(1 H, rn), 4.18 (2H, K), 4.26 (1H, rn), 4.38 )2H, rn), 4.59 
(1H, el), 5.15 (1H, m), 5.90 (1H, s), 6.2611H, s). 6.79 
(1H, d, J=8.6 Hz), 6.98 (1H, d, J=7.0 Hz), 7.03 (11-1. s), 
7.07 (1H, d, J-8.8 Hz), 7.42 (1H, s), 7.54 (1H.$). 

CN 

452 f y,r-fi1 L.c( 
ESI-MS mfr. 
450 [IA 

1H-NFOR (CPC13) 5; 1.06 (3H, t, J = 7.1 Hz), 2.80 (.2H, q, 
7.I Hz), 2.9C (1H, dd, J .4.4, 16.6 Hz). 3.01 (1H, m). 

3.08-3.20 (4H, m), 4.13 (11-1, m), 4.23-4.31 (3H, m), 4.64 
(1H, m):  5.34 (1H, m), 5.90 (1H, s), 6.92-6.04 (2H, rn):  
7.38 (1H, sl, 7.42 (1H, d, J = 9.6 I4z). 

o 

N 

Structural formula NMR MS Example 

444 

1H-NMR (CDCI3) S: 1.46 (3H, d, J=6.2 Hz), 2.04 (1H, 
m), 2.22 (1H, m), 2.80 (1H, m), 3.09 (1H, m), 4.10-4.25 
(4H, rn), 4.38 (1H, m), 4.58 (1H, m), 6.77 (1H, d, J=8.7 
Hz), 6.92 (1H, d, J=7.7 Hz), 7.00 (1H, s), 7.07 (1H, d, 
J=8.7 Hz), 7.22 (1H, m), 7.31-7.34 (2H, m), 7.51 (2H, d, 
J=7.8 Hz). 

ESI-MS m/z: 
424 [M+H]+ 

445 

446 

1H-NMR (CDCI3) 8 : 2.84(1H, br d, J=16.9 Hz), 3.16(1H, 
dd, J=16.9, 5.2 Hz), 4.15-4.24(2H, m), 4.36(1H, dd, 
J=10.7, 5.5 Hz), 4.52(11-1, t, J=9.5 Hz), 4.60(1H, m), 
5.50(1H, rn), 6.02(1H, m), 6.76(1H, d, J=8.6 Hz), 
6.97(1H, d, J=8.0 Hz), 7.19(1H, m), 7.22(1H, br d, J=8.8 
Hz). 

1H-NMR (CDCI3) 8 : 1.53(3H, m), 1.54(3H, s), 2.09(3H, 
s), 2.76(1H, dd, J=16.8, 4.0 Hz), 3.07(11-1, dd, J=16.8, 5.3 
Hz), 3.87(21-I, s), 4.11(2H, m), 4.51(1H, m), 6.72(11-I, cl, 
J=8.6 Hz), 6.89-6.97(2H, m), 7.00(1H, br d, J=6.4 Hz). 

ESI-MS m/z: 
433 [M+H]+ 

ESI-MS m/z: 
362 [M+H]+ 

HN 
F3C 

447 

F3  

FaC 	 0 

1H-NMR (CDCI3) : 2.84(1H, dt, J=16.7, 4.0 Hz), 
2.90(1H, t, J=7.2 Hz), 3.17(1H, dd, J=16.7, 5.4 Hz), 
4.11(2H, t, J=7.2 Hz), 4.14-4.24(2H, m), 4.36(1H, m), 
4.51(11-I, m), 4.61(1H, m), 5.50(1 H, m,), 6.02(11-1, s), 
6.83(1H, br d, J=, 8.3 Hz), 6.90(1H, br s), 6.98(1H, dd, 
J=8.5, 2.0Hz), 7.01(1H, m). 

ESI-MS 
466 [M+H]+ 

1H-NMR (CDCI3) 8 : 1.62 (1H, s), 2.83 (1H, m), 3.06 (1H, 
m), 3.15 (1H, dd, J = 5.3, 16.8 Hz), 3.25 (3H, s), 4.11-
4.18 (3H, m), 4.29 (1H, dt, J = 2.7, 9.1 Hz), 4.61 (1H, m), 
5.38 (1H, m), 5.90 (1H, s), 6.80 (1 H, d, J = 8.7 Hz), 6.99 
(1H, d, J = 5.0 Hz), 7.04 (1H, s), 7.08 (1H, dd, J = 2.2, 8.7 
Hz). 

1H-NMR (CDCI3) S: 0.18-0.22 (21-I, m), 0.54 (21-I, t, 
J=8.9 Hz), 1.02 (1H, m), 2.84 (1 H, m), 3.15 (1H, m), 3.32-
3.41 (2H, m), 3.77-3.98 (2H, m), 4.19 (2H, s), 4.38 (1H, 
m), 4.48 (1 H, m), 4.61 (1H, m), 5.59 (111, m), 5.95 (1H, 
a), 6.81 {1 H, d, J-8.8 Hz), 6.99 (1H, d, J=4.2 Hz), 7.04 
(1H, s), 7.08 (1H, d, J=8.8 Hz). 

1H-NMR (CDCI3) 8 : 2.90 (1H, m), 3.18 (1H, dd, J = 5.3, 
16.5 Hz), 4.22-4.31 (3H, m), 4.40 (1H, t, J = 9.5 Hz), 4.62-
4.73 (3H, m), 5.65 (1H, rn), 5.93 (1H, s), 6.75 (1H, dd, J = 
4.9, 8.3 Hz), 6.92-6.94 (3H, m), 7.38 (1H, s), 7.42 (1H, d, 
J = 8.5 Hz), 7.60 (1H, t, J = 7.7 Hz), 8.12 (1H, m). 

ESI-MS m/z: 
431 [M+H]+ 

ESI-MS 
454 [M+H]+ 

ESI-MS 
418 [M+H]+ 

448 

449 

450 

1H-NMR (CDCI3) : 2.40 (1H, m), 2.48 (1H, rn), 2.83 
(1H, d, J=16.9 Hz), 3.14 (1 H, dd, J=5.1, 16.9 Hz), 3.76 
(11-1, m), 4.18 (2H, s), 4.26 (1H, m), 4.38 (2H, m), 4.59 
(11-1, m), 5.15 (1H, m), 5.90 (1H, s), 6.26 (1H, s), 6.79 
(1 H, d, J=8.6 Hz), 6.98 (1 H, d, J=7.0 Hz), 7.03 (1H, s), 
7.07 (1H, d, J=8.8 Hz), 7.42 (1 H, s), 7.54 (1H, s). 

1H-NMR (CDCI3) 8 : 1.06 (3H, t, J = 7.1 Hz), 2.80 (2H, q, 
J = 7.1 Hz), 2.90 (1H, dd, J = 4.4, 16.6 Hz), 3.01 (1H, m), 
3.08-3.20 (41-I, m), 4.13 (1H, m), 4.23-4.31 (3H, m), 4.64 
(1H, m), 5.34 (1H, m), 5.90 (1 H, s), 6.92-6.94 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J = 8.6 Hz). 

451 

452 

ESI-MS m/z: 
414 [M+H]+ 

ESI-MS m/z: 
450 [M+H]+ 

o 

N 

Structural formula NMR MS Example 

444 

1H-NMR (CDCI3) S: 1.46 (3H, d, J=6.2 Hz), 2.04 (1H, 
m), 2.22 (1H, m), 2.80 (1H, m), 3.09 (1H, m), 4.10-4.25 
(4H, rn), 4.38 (1H, m), 4.58 (1H, m), 6.77 (1H, d, J=8.7 
Hz), 6.92 (1H, d, J=7.7 Hz), 7.00 (1H, s), 7.07 (1H, d, 
J=8.7 Hz), 7.22 (1H, m), 7.31-7.34 (2H, m), 7.51 (2H, d, 
J=7.8 Hz). 

ESI-MS m/z: 
424 [M+H]+ 

445 

446 

1H-NMR (CDCI3) 8 : 2.84(1H, br d, J=16.9 Hz), 3.16(1H, 
dd, J=16.9, 5.2 Hz), 4.15-4.24(2H, m), 4.36(1H, dd, 
J=10.7, 5.5 Hz), 4.52(11-1, t, J=9.5 Hz), 4.60(1H, m), 
5.50(1H, rn), 6.02(1H, m), 6.76(1H, d, J=8.6 Hz), 
6.97(1H, d, J=8.0 Hz), 7.19(1H, m), 7.22(1H, br d, J=8.8 
Hz). 

1H-NMR (CDCI3) 8 : 1.53(3H, m), 1.54(3H, s), 2.09(3H, 
s), 2.76(1H, dd, J=16.8, 4.0 Hz), 3.07(11-1, dd, J=16.8, 5.3 
Hz), 3.87(21-I, s), 4.11(2H, m), 4.51(1H, m), 6.72(11-I, cl, 
J=8.6 Hz), 6.89-6.97(2H, m), 7.00(1H, br d, J=6.4 Hz). 

ESI-MS m/z: 
433 [M+H]+ 

ESI-MS m/z: 
362 [M+H]+ 

HN 
F3C 

447 

F3  

FaC 	 0 

1H-NMR (CDCI3) : 2.84(1H, dt, J=16.7, 4.0 Hz), 
2.90(1H, t, J=7.2 Hz), 3.17(1H, dd, J=16.7, 5.4 Hz), 
4.11(2H, t, J=7.2 Hz), 4.14-4.24(2H, m), 4.36(1H, m), 
4.51(11-I, m), 4.61(1H, m), 5.50(1 H, m,), 6.02(11-1, s), 
6.83(1H, br d, J=, 8.3 Hz), 6.90(1H, br s), 6.98(1H, dd, 
J=8.5, 2.0Hz), 7.01(1H, m). 

ESI-MS 
466 [M+H]+ 

1H-NMR (CDCI3) 8 : 1.62 (1H, s), 2.83 (1H, m), 3.06 (1H, 
m), 3.15 (1H, dd, J = 5.3, 16.8 Hz), 3.25 (3H, s), 4.11-
4.18 (3H, m), 4.29 (1H, dt, J = 2.7, 9.1 Hz), 4.61 (1H, m), 
5.38 (1H, m), 5.90 (1H, s), 6.80 (1 H, d, J = 8.7 Hz), 6.99 
(1H, d, J = 5.0 Hz), 7.04 (1H, s), 7.08 (1H, dd, J = 2.2, 8.7 
Hz). 

1H-NMR (CDCI3) S: 0.18-0.22 (21-I, m), 0.54 (21-I, t, 
J=8.9 Hz), 1.02 (1H, m), 2.84 (1 H, m), 3.15 (1H, m), 3.32-
3.41 (2H, m), 3.77-3.98 (2H, m), 4.19 (2H, s), 4.38 (1H, 
m), 4.48 (1 H, m), 4.61 (1H, m), 5.59 (111, m), 5.95 (1H, 
a), 6.81 {1 H, d, J-8.8 Hz), 6.99 (1H, d, J=4.2 Hz), 7.04 
(1H, s), 7.08 (1H, d, J=8.8 Hz). 

1H-NMR (CDCI3) 8 : 2.90 (1H, m), 3.18 (1H, dd, J = 5.3, 
16.5 Hz), 4.22-4.31 (3H, m), 4.40 (1H, t, J = 9.5 Hz), 4.62-
4.73 (3H, m), 5.65 (1H, rn), 5.93 (1H, s), 6.75 (1H, dd, J = 
4.9, 8.3 Hz), 6.92-6.94 (3H, m), 7.38 (1H, s), 7.42 (1H, d, 
J = 8.5 Hz), 7.60 (1H, t, J = 7.7 Hz), 8.12 (1H, m). 

ESI-MS m/z: 
431 [M+H]+ 

ESI-MS 
454 [M+H]+ 

ESI-MS 
418 [M+H]+ 

448 

449 

450 

1H-NMR (CDCI3) : 2.40 (1H, m), 2.48 (1H, rn), 2.83 
(1H, d, J=16.9 Hz), 3.14 (1 H, dd, J=5.1, 16.9 Hz), 3.76 
(11-1, m), 4.18 (2H, s), 4.26 (1H, m), 4.38 (2H, m), 4.59 
(11-1, m), 5.15 (1H, m), 5.90 (1H, s), 6.26 (1H, s), 6.79 
(1 H, d, J=8.6 Hz), 6.98 (1 H, d, J=7.0 Hz), 7.03 (1H, s), 
7.07 (1H, d, J=8.8 Hz), 7.42 (1 H, s), 7.54 (1H, s). 

1H-NMR (CDCI3) 8 : 1.06 (3H, t, J = 7.1 Hz), 2.80 (2H, q, 
J = 7.1 Hz), 2.90 (1H, dd, J = 4.4, 16.6 Hz), 3.01 (1H, m), 
3.08-3.20 (41-I, m), 4.13 (1H, m), 4.23-4.31 (3H, m), 4.64 
(1H, m), 5.34 (1H, m), 5.90 (1 H, s), 6.92-6.94 (2H, m), 
7.38 (1H, s), 7.42 (1H, d, J = 8.6 Hz). 

451 

452 

ESI-MS m/z: 
414 [M+H]+ 

ESI-MS m/z: 
450 [M+H]+ 
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Example 

453 

N 

Structural formula 

GI 

- N 

o 

ON 

454 N 9 	r.-N-N 	FIN n' " 
•.—..' 	; 	,...--... 	'..--ti 

pN 

455 N 	HN 

N • 

N 	• 

‘5.  

/--`• 
456 

HN 	•,\ 

0 0 
F 

457 (Cr3 

458 

b 

P, 

459 
) 

HN• 
c, 
0 "b 

F30 

480 H  

0- 

461 
Ff  

N., 

14-41  
trz 

7 

NMR 

1H-NMR (CDC(3) d : 2.32 (1H, dd, J = 3..6, 17.1 Hz), 3_13 
(111, dd, J = 5.2, '6.8 Hz), 4.12-4.18 (3H. m), 4.33 (11-k, 
m), 4.55-4.59 pH. rn). 5.63 (1H. m), 5.89 (1 H, m), 6.27 
(1H. d. J = 2.0 Hz), 6.80 (1H, C. J = 8.6 Hz), 6.95 (1H. d. 
J= 7.6 Hz), 7.03 (1H, s), 7.07 (1H, d, J = 8.7 Hz), 7.47 
(1H, s). 7.52 (1H, 3). 

1H-NMR (CDC13) .5: 0.18 (OH, 5), 0.54 (2H, d, J = 7.8 
Hz), 1.02 (1H, s). 2.90 (1H. dd, J = 4.4, 16.5 HZ). 3.17 
(1H, m), 3.37 (2H, dd. J = 3.2, 6.9 Hz). 3.77-3.79 (2H, m), 
4.18 (1H. m), 4.23-4.33 (3H, *4.64 (1H, m), 5.41 (1H, 
m). 5.91 (1H, s) 6 93 (2H. d. J = 8.4 Hz). 7.38 (1H. s), 
7.42 (1H, d. J = 8.6 Hz). 

1H-NMR (CDC12) : 2.44(1H, m) 2.52(1 H, m), 2.89(1H, 
br d, J=16.8 Hz), 3.17(1H, dd, J=16.7, 5.1 Hz), 3.83(1H, 
m). 4.27(2H, m), 4.33(1H, m). 4.40(2H, m), 4.63(1H, m), 
521(1H, m). 5.93(1El. s), 6.91(1H, m), 6.921111, d, J=0.6 
Hz), 7.37(1H. s), 7A2(1H, d, J=8.6 Hz), 7.70(1H, m), 
7,74(1H, s). 

1H-14MR (C1303) 3: 2.19 (2H, ra), 2.97 (1H, dd, .1=4.5, 
16.7 Hz), 3.27 (1H, dd. J=5.6, 172 Hz). 3.83 (4H, rn), 
3.95 (1H, m), 4.28 12H. s), 4.34 (1H, m), 4:66 (1H, m), 
5.44 (1H, m), 5.90 r H. s), 7.00 (211, d, J=7.7 Hz). 7.77 
(1H. s), 7.80 (1H, s), 8.45 (1H, d, J=1.9 Hz), 8.58 (1H, s), 
9.96 (1H, s). 

1H-NMR (CDCI3) 	2.05 (1H, m), 2,24 (1H, m), 2.84- 
2.92 {3H, rn), 3.11 (2H, m), 3.22 (1H. dd, J=4.4. 17.2 Hz), 
3.86-3.93 (411,m), 422 (2H, m), 4.36 (1H, m), 4.64 (1H, 
m), 5.41 (1H, rn), 5.89 (1H, s), 6.44 (1H, d, .1=2.0 Hz]:  
6.89 (1H, d, J=8.2 Hz), 7.02 (1H, m), 7.35 (111. d..1=2.0 
Hz), 7.51 (1H. s), 7.54 (1H, s). 

1H-NMR (CDC13) 6 : 1.18(SH, m), 1.20(3H, m), 2.33(2H, 
m), 2.49(2H, m), 2.73(2H, m), 2.91(1H, dd, J=16.7, 3.9 
Hz), 3.21(1H, dd. J=16.7. 5.3 Hz). 3.70(2H. m), 4.11-
4.35(4[ rn), 4.66(11.1, m). 5.40(1H, m). 5.89(1H, s), 
6.94(1H, 0, J-8.5 Hz). 6.98(1 H. m), 7.33(1H, s), 7.38(1H, 
C. J=8.5 Hz). 

1H-NMR (CDC13) : 2.85 (1H, rn). 3 04 (2H, dl, J =4.5. 
17.4 Hz), 3.17 (1H, dd, J =5,5 16.8 Hz), 3 99-3.98 (4H. 
m):  4.16-4.21 (311, m), 422 (111, dt, .1= 4.0, 9.3 Hz), 4.62 
(1H, m), 5.41 (1H, m). 5.88 (1)1, 0, ,J= 4.5, 56.3 Hz), 5.92 
(1H, s). 6.84 (1H, d, J = 8.4 Hz), 6.93 (1H, s). 7.01 (2H. 
J= 8.0 Hz). 

1H-NMR (CDC12) 3: 0.18 (2H, m), 0.52 (OH, m), 1.02 
(1H, m), 2.16 (OH, m), 2.83 (1H, m], 3.20 (1H, dd, J=5.0, 
16.9 Hz), 3.26 (2H, d, J=6.6 Hz). 3.62 (2H, m), 3.93 (3H. 
s). 4.00 (1H, rn). 4.21 (2H. s), 4.33 (1H. m), 4.64 (1H, rn), 
544 (1H, m), 5.89 (1H, s), 637 (1H, d, J=8.4 Hz), 7.04 
(1H, d, 3=13.5 Hz). 7.15 (1H. m), 7.22 (1H. d, J=8.3 Hz), 
7.51 (1H, s), 7.67 (1 H, s)- 

1H-NMR (CD1013) d 6 18 (2H, m), 0.53 (2H, m):  1.02 
(1H, in), 2 16 (2H, m), 2.89 (1H, m), 3.19-3.27 (3H, m), 
3.6.2 (2H, m). 3.93 (3H, s]:  3.99 (1H, m), 4.22 (2H, m), 
4.62 (1H, m). 4.54 (1H, m), 5.44 (1H, m), 5.88 (1H, s), 
5.44 (1H, d, J=2.1 Hz), 6.89 (1H, 9, J=8.2 Hz). 7.02 (1H, 
8, J=7.8 liz), 7.35 (1H, C. J=2.0 Hz), 7.51-7.53 (2H, m). 

MS 

ESI-MS 
400 [M4-11)1- 

ESI-MS rniz: 
395 [MI-1] 

ESI-MS rniz: 
473 [M4F1]-1- 

ESI-MS rniz: 
490 [NI H] 

ESI-MS miz: 
508 [M11.1].). 

ESI-MS 
481 [M41-1]-1- 

ESI-MS raiz: 
462 [M+H]i- 

ESI-MS rniz: 
464 [M4-H]4- 

ESI-MS rniz: 
464 [M+114- 

Example 

453 

Structural 

U 

formula NMR MS 

1H-NMR (CDCI3) a : 2.82 (1H, dd, J = 3.6, 17.1 Hz), 3.13 
(1 H, dd, J = 5.2, 16.8 Hz), 4.12-4.18 (3H, m), 4.33 (1H, 
m), 4.55-4.59 (3H, m), 5.63 (1H, m), 5.89 (1H, m), 6.27 
(1 H, d, J = 2.0 Hz), 6.80 (1 H, d, J = 8.6 Hz), 6.95 (1H, d, 
J = 7.6 Hz), 7.03 (1 H, s), 7.07 (1H, d, J = 8.7 Hz), 7.47 
(I H, s), 7.52 (1H, s). 

ESI-MS miz: 
400 [M+H]+ 

454 \ MN,   

N 
1H-NMR (CDCI3) 8: 0.18 (21-1, s), 0.54 (2H, d, J = 7.8 
Hz), 1.02 (11-1, s), 2.90 (1H, dd, J = 4.4, 16.5 Hz), 3.17 
(11-1, m), 3.37 (2H, dd, J = 3.2, 6.8 Hz), 3.77-3.79 (2H, m), 
4.18 (11-1, m), 4.23-4.33 (3H, m), 4.64 (1H, m), 5.41 (1H, 
m), 5.91 (1H, s), 6.93 (2H, d, J = 8.4 Hz), 7.38 (1H, s), 
7.42 (11-1, d, J = 8.6 Hz). 

ESI-MS miz: 
395 [M+H]. 

455 

F 

N  HN" 

ON 
1H-NMR (CDCI3) 8:2.44(1H, m), 2.52(1H, m), 2.89(1H, 
br d, J=16.8 Hz), 3.17(1H, dd, J=16.7, 5.1 Hz), 3.83(1H, 
m), 4.27(2H, m), 4.33(1H, m), 4.40(2H, m), 4.63(1H, m), 
5.21(1H, m), 5.93(1 F1, s), 6.91(1H, m), 6.92(1H, d, J=8.6 
Hz), 7.37(1H, s), 7.42(1H, d, J-8.6 Hz), 7.70(1H, m), 
7.74(1H, s). 

ESI-MS miz: 
473 [M+H]+ 

456 

FsC 

N-N + Hi 	ill.' 

. 

/ 
N 

.3.96 

1H-NMR (CDCI3) 6: 2.19 (2H, m), 2.97 (1H, dd, J=4.5, 
16.7 Hz), 3.27 (1F1, dd, J=5.6, 17.2 Hz), 3.83 (4H, m), 

(1H, m), 4.28 (2H, s), 4.34 (1H, m), 4.68 (11-1, m), 
5A4 (1H, m), 5.90 (1H, s), 7.00 (2H, d, J=7.7 Hz), 7.77 
(1H, s), 7.80 (1H, s), 8.45 (1H, d, J=1.9 Hz), 8.58 (1H, s), 
8.96 (1H, s). 

ESI-MS miz: 
490 [M+H]+ 

457 Fs 

• 

_-_-,, 
H 

I 

rl'15 

\ 

1H-NMR (CDCI3) 8 ; 2.05 (1H, m), 2.24 (1H, m), 2.84- 
2.92 (3H, m), 3.11 (2H, m), 3.22 (1H, dd, J-4A, 17.2 Hz),  
3.86-3.93 (4H, m), 4.22 (2H, m), 4.36 (1H, m), 4.64 (1H, 
m), 5.41 (1H, m), 5.89 (1H, s), 6.44 (1H, d, J=2.0 Hz), 
6.89 (11-1, d, J=8.2 Hz), 7.02 (1H, m), 7.35 (1H, d, J=2.0 
Hz), 7.51 (1H, s), 7.54 (11-1, -S). 

ESI-MS raiz: 
508 [M+H]+ 

ESI-MS mhz:  
481 [M+H]+ 458 

—\C) 

nr--_, H 	- 
• 

F3 1H-NMR (CDCI3) 8: 1.18(3H, rn), 1.20(3H, m), 2.33(2H, 
m), 2.49(2H, m), 2.73(2H, m), 2.91(1H, dd, J=16.7, 3.9 
Hz), 3.21(1H, dd, J-16.7, 5.3 Hz), 3.70(2H, m), 4.11- 
4.35(4H, m), 4.66(1H, m), 5.40(1H, m), 5.89(1 H, s), 
6.94(1H, d, J=8.5 Hz), 6.98(1H, m), 7.33(1H, s), 7.38(1H, 
d, J=8.5 Hz). 

459 

• 
F 3 

N 

• ___ 

HN• • 

• 

F  1H-NMR (CDCI3) 8: 2.85 (1H, m), 3.04 (2H, dt, J = 4.5, 
17.4 Hz), 3.17 (1H, dd, J = 5,5 16.6 Hz), 3.89-3.98 (4H, 
m), 4.16-4.21 (3H, m), 4.32 (1H, dt, J = 4.0, 9.3 Hz), 4.62 
(1H, m), 5.41 (11-I, m), 5.88 (1H, tt, J = 4.5, 56.3 Hz), 5.92 
(1H, s), 6.84 (1H, d, J = 8.4 Hz), 6.93 (1H, s), 7.01 (2H, d, 
.1 = 8.0 Hz). 

ESI-MS rniz: 
462 [M+1-1]+ 

460 

0 
N--N H  I" , 

• 

\ 

1H-NMR {CDCI3) 8: 0.18 (2H, m), 0.52 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.88 (1H, m), 3,20 (1H, dd, J=5.0, 
16.9 Hz), 3.26 (2H, d, J=6.6 Hz), 3.62 (2H, m), 3.93 (3H, 
s), 4.00 (1H, m), 4.21 (2H, s), 4.33 (1H, m), 4.64 (1H, m), 
5.44 (1H, rn), 5.89 (1H, s), 6.87 (1H, d, J=8.4 Hz), 7.04 
(1F1, d, J=8.5 Hz), 7.15 (1H, m), 7.22 (1H, d, J=8.3 Hz), 
7.51 (1H, s), 7.67 (1H, a). 

ESI-MS m 
]
i z 
+ 464 [M+H
:  

461 

1H-NMR (CDCI3) 8: 0.18 (2H, m), 0.53 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.89 (1H, m), 3.19-3.27 (3H, m), 
3.62 (2H, m), 3.93 (3H, s), 3.99 (1H, m), 4.22 (2H, m), 
4.32 (1H, m), 4.64 (1H, m), 5.44 (1H, m), 5.88 (1H, s), 
6.4.4 (1H, d, J=2.1 Hz), 6.89 (1H, d, J=8.2 Hz), 7.02 (1H, 
d, J=7.8 Hz), 7.35 (IH, d, J=2.0 Hz), 7.51-7.53 (2H, m). 

ESI-MS miz: 
464 [M+H]+ 

Example 

453 

Structural 

U 

formula NMR MS 

1H-NMR (CDCI3) a : 2.82 (1H, dd, J = 3.6, 17.1 Hz), 3.13 
(1 H, dd, J = 5.2, 16.8 Hz), 4.12-4.18 (3H, m), 4.33 (1H, 
m), 4.55-4.59 (3H, m), 5.63 (1H, m), 5.89 (1H, m), 6.27 
(1 H, d, J = 2.0 Hz), 6.80 (1 H, d, J = 8.6 Hz), 6.95 (1H, d, 
J = 7.6 Hz), 7.03 (1 H, s), 7.07 (1H, d, J = 8.7 Hz), 7.47 
(I H, s), 7.52 (1H, s). 

ESI-MS miz: 
400 [M+H]+ 

454 \ MN,   

N 
1H-NMR (CDCI3) 8: 0.18 (21-1, s), 0.54 (2H, d, J = 7.8 
Hz), 1.02 (11-1, s), 2.90 (1H, dd, J = 4.4, 16.5 Hz), 3.17 
(11-1, m), 3.37 (2H, dd, J = 3.2, 6.8 Hz), 3.77-3.79 (2H, m), 
4.18 (11-1, m), 4.23-4.33 (3H, m), 4.64 (1H, m), 5.41 (1H, 
m), 5.91 (1H, s), 6.93 (2H, d, J = 8.4 Hz), 7.38 (1H, s), 
7.42 (11-1, d, J = 8.6 Hz). 

ESI-MS miz: 
395 [M+H]. 

455 

F 

N  HN" 

ON 
1H-NMR (CDCI3) 8:2.44(1H, m), 2.52(1H, m), 2.89(1H, 
br d, J=16.8 Hz), 3.17(1H, dd, J=16.7, 5.1 Hz), 3.83(1H, 
m), 4.27(2H, m), 4.33(1H, m), 4.40(2H, m), 4.63(1H, m), 
5.21(1H, m), 5.93(1 F1, s), 6.91(1H, m), 6.92(1H, d, J=8.6 
Hz), 7.37(1H, s), 7.42(1H, d, J-8.6 Hz), 7.70(1H, m), 
7.74(1H, s). 

ESI-MS miz: 
473 [M+H]+ 

456 

FsC 

N-N + Hi 	ill.' 

. 

/ 
N 

.3.96 

1H-NMR (CDCI3) 6: 2.19 (2H, m), 2.97 (1H, dd, J=4.5, 
16.7 Hz), 3.27 (1F1, dd, J=5.6, 17.2 Hz), 3.83 (4H, m), 

(1H, m), 4.28 (2H, s), 4.34 (1H, m), 4.68 (11-1, m), 
5A4 (1H, m), 5.90 (1H, s), 7.00 (2H, d, J=7.7 Hz), 7.77 
(1H, s), 7.80 (1H, s), 8.45 (1H, d, J=1.9 Hz), 8.58 (1H, s), 
8.96 (1H, s). 

ESI-MS miz: 
490 [M+H]+ 

457 Fs 

• 

_-_-,, 
H 

I 

rl'15 

\ 

1H-NMR (CDCI3) 8 ; 2.05 (1H, m), 2.24 (1H, m), 2.84- 
2.92 (3H, m), 3.11 (2H, m), 3.22 (1H, dd, J-4A, 17.2 Hz),  
3.86-3.93 (4H, m), 4.22 (2H, m), 4.36 (1H, m), 4.64 (1H, 
m), 5.41 (1H, m), 5.89 (1H, s), 6.44 (1H, d, J=2.0 Hz), 
6.89 (11-1, d, J=8.2 Hz), 7.02 (1H, m), 7.35 (1H, d, J=2.0 
Hz), 7.51 (1H, s), 7.54 (11-1, -S). 

ESI-MS raiz: 
508 [M+H]+ 

ESI-MS mhz:  
481 [M+H]+ 458 

—\C) 

nr--_, H 	- 
• 

F3 1H-NMR (CDCI3) 8: 1.18(3H, rn), 1.20(3H, m), 2.33(2H, 
m), 2.49(2H, m), 2.73(2H, m), 2.91(1H, dd, J=16.7, 3.9 
Hz), 3.21(1H, dd, J-16.7, 5.3 Hz), 3.70(2H, m), 4.11- 
4.35(4H, m), 4.66(1H, m), 5.40(1H, m), 5.89(1 H, s), 
6.94(1H, d, J=8.5 Hz), 6.98(1H, m), 7.33(1H, s), 7.38(1H, 
d, J=8.5 Hz). 

459 

• 
F 3 

N 

• ___ 

HN• • 

• 

F  1H-NMR (CDCI3) 8: 2.85 (1H, m), 3.04 (2H, dt, J = 4.5, 
17.4 Hz), 3.17 (1H, dd, J = 5,5 16.6 Hz), 3.89-3.98 (4H, 
m), 4.16-4.21 (3H, m), 4.32 (1H, dt, J = 4.0, 9.3 Hz), 4.62 
(1H, m), 5.41 (11-I, m), 5.88 (1H, tt, J = 4.5, 56.3 Hz), 5.92 
(1H, s), 6.84 (1H, d, J = 8.4 Hz), 6.93 (1H, s), 7.01 (2H, d, 
.1 = 8.0 Hz). 

ESI-MS rniz: 
462 [M+1-1]+ 

460 

0 
N--N H  I" , 

• 

\ 

1H-NMR {CDCI3) 8: 0.18 (2H, m), 0.52 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.88 (1H, m), 3,20 (1H, dd, J=5.0, 
16.9 Hz), 3.26 (2H, d, J=6.6 Hz), 3.62 (2H, m), 3.93 (3H, 
s), 4.00 (1H, m), 4.21 (2H, s), 4.33 (1H, m), 4.64 (1H, m), 
5.44 (1H, rn), 5.89 (1H, s), 6.87 (1H, d, J=8.4 Hz), 7.04 
(1F1, d, J=8.5 Hz), 7.15 (1H, m), 7.22 (1H, d, J=8.3 Hz), 
7.51 (1H, s), 7.67 (1H, a). 

ESI-MS m 
]
i z 
+ 464 [M+H
:  

461 

1H-NMR (CDCI3) 8: 0.18 (2H, m), 0.53 (2H, m), 1.02 
(1H, m), 2.16 (2H, m), 2.89 (1H, m), 3.19-3.27 (3H, m), 
3.62 (2H, m), 3.93 (3H, s), 3.99 (1H, m), 4.22 (2H, m), 
4.32 (1H, m), 4.64 (1H, m), 5.44 (1H, m), 5.88 (1H, s), 
6.4.4 (1H, d, J=2.1 Hz), 6.89 (1H, d, J=8.2 Hz), 7.02 (1H, 
d, J=7.8 Hz), 7.35 (IH, d, J=2.0 Hz), 7.51-7.53 (2H, m). 

ESI-MS miz: 
464 [M+H]+ 

 

331 

 

[1449] 

[Table 61] 



ESI-MS m/2( 
478 [M+H)+ 

1H-NMR (0:213) 5. 2_82-2.92 (SH, m), 3.16 (1H, dd, .1 = 
5.0, 16.5 Hz). 4.08-4.24 (7H, m). 4.36 (1H, m), 4.61 (1H, 
m), 5.46 (1H. m), 5.93 (1H, s), 6.35 (1H, dt..1= 5.6,'09.3 
Hz), 6.82 (1H, d. J = 8.3 Hz), 6.90 (1 H. s), 6.97-7.33 (2H, 
m). 

465 
(— 0 F  

Example 	 Structural formula 

0CF, 

462 

F 	
/14- 	\ —0/  , 

r.jk• 
—0 Cr "

F  

NMR 	 Ma 

1H-NMR (CDCI3) 8 0.15-0.21 (2H:  m), 0.51-0.52 (4H, 
m), 0.88-0.91 (2H:  m), 1.02 (1H, m), 1.81 (1H, m), 2 81 
(1H, d, J = 15.6 Hz), 3 14 (1H, m), 3.37 (2H, dd, J = P.7, 

119 Hz), 3.73-8.82 {2H, rn):  4.14-4.19 {3H, m):  4.29 (1H, 

dt, J = 4.0, 92 Hz), 4.63 {1 H, m), 5.40 (1H, rn), 5.90 (1H, 

m), 6.76-6.76 (2H, m), 6.84 (1 H, dd, J = 	BA Hz), 7.02 
(111. m). 

1H-NMR (CDCI3) 8 1.63.1.72 (2)4, m) 1.77.1.93 (2H, 
rn) 1 96-2.04 (2H, m) 2 53 (1H, m), 2.90 	m), 3.17 
(1H dd, J = 5 1, 16.7 Hz), 3.47-3.50 (2H, m), 3.74-3.75 
(2H ni), 4.17 (1H, in), 423-4.31 (SH, ern, 4.64 (1H, m), 

5.39 (1H. m), 5.91 (1H, s}. 6.91-6.94 {2H, m) 7.38 (1H, 

s). /.42 (1H, d, J = 8.5 Hz). 

ESI-MS mlz: 
410 [M+HI-r 

ESI-MS mez: 
409 [M+11+ 

1H-NMR (CDC13) 6: 0.72(2H, m), 1.02(2H, m), 2.17(21-I, 
m), 2.89(1H. dd, J=17.3, 4.5 Hz), 3.17(1H, dd, J=17.3. 
5.1 Hz), 3.47(1H, dd:  J=10.8, 6.4 Hz), 3.59(1H, d, J=10.6 

Hz), 3.58-3.88RH. m), 4.01(1H, dd. J=0.8, 9.4 Hz), 4.24-
4.29(2H, M). 4 34(1H, mj, 4.135(11-1. rn), 5.42(1K, rn), 

5.89(1H, s), 6.88-8.97{2H, rn), 7.38(1H, s), 7.42(1H, dd, 

J=8.4, 2.0 Hz). 

1H-NMR (CDCI;3) : 2.19 (2H, m), 2.84 (1H, d, J=15.4 
Hz), 3.03 (.2H, t, J.17.3 Hz), 3.16 (1H, dd, .1.4.7, 17.1 

Hz), 	(411, my, 3.90 (1H, my, 4.15 (2H. 5),4.35 
(1H, m), 4.61 (1H, m), 5.43 (1H, m), 5.73-6.02 (21-I, m). 
e.e3 (;H. dd. J-.1.8, 8.2 Hz), 6.93 (1H, s), 7.00 (2H, d, 
J=8.3 Hz). 

861-m5 Est: 
477 IM+H1+ 

ESI-MS m/z: 
476 (MI.Hp- 

1H-NMR (C0C1,) 8 (171(7H, rn), 1.01(7k, rn), 7.16(7H, m), 

2.97(1H, dd J=16.9, 3.7 Hz), 3.27(1H. dd, J=16.9, 5.2 Hz), 
3.47(1H, dd, J-11.0.6.2 Hz), 3.55(1H, dd. J-11.0, 1.8 
3.57-3.89(2H, rn), 3.99(1H, rr.), 4.24-4.29(1H, rn), 4.32(1H, rn), 

4.58(1H, m), 5.41(1H, rn), 5.89(1H, s), 6.97-7.05(2H, rn), 7.78- 
7.87{7H, m), 7.01(1H, rn). 6.45(1H. 	Hz), 8.58(1H, t, 
.J.1.6 Hz], 0.96{1H, d, J=1.2 Hz). 

467 
ESI-MS mtz: 
530 [N1+1-11+ 

1H-NMR (CDCEJ) 8: 0.15-0.20 (2H, m), 0.50-0.57 (2H, 
m),1.02 {1H, rn), 2.95 (1H, m), 3.25 (1H, dd, J = 4.7, 

16.6 Hz), 3.36 (2H, 1, J = 6_6 Hz), 3.75-3.81 (2H, m), 4_05 

(3H, s), 4.18 (1H, rn), 425-4.33 (3H, m), 4.67 (1H, m), 

5.41 (1H. m). 5.92 (1H, s). 5.95 (1H. d. J = 8.4 Hz), 7.03 
(1H, m), 7.19 (1H, s). 7.29 (1H, m). 8.66 (2H. s). 

1H-NMR {CDC13) 	0.15-3.21 (2H, m), 0.51-3.57 (2H, 

m), 1.02 OH, m), 2.84 (1H, d, J = 16.8 Hz), 3.15 (1H. dd, 
J = 5.4, 15.6 Hp, 3.37 (2H, dd, J = 3.2, 8.9 Hz), 3.74-
3.02 (2H, m), 4.15-4.19 (3H, m), 4.30 (1H, m). 4.51 (1H,  
m), 5.41 (1H, m), 5.92 (111, s), 6.80 (111, d, J = 8.7 Hz). 
7.00-7.09 (3H. m). 

1H-NMR (CDCW 5: 1.49 (1H, m), 1.69 (1H, m), 1.82-
1.89 (2H, m), 2.08-2.19 (4H, m), 2.90 (1H. m), 3.17 (1H, 
m), 3.50 (2H,1, J=5.5 Hz), 3.59 (TH. I, J=7.3 Hz), 4.00 
(1H, t, J=8.4 Hz), 4.27-4.35 (31-1. m), 4.64 (1H, m), 5.43 
(1H, m), 5.89 (1H, 0, 6.92 (2H, d, J=8.4 Hz), 7,38-7.43 
(2H, m) 

ESI-MS rn/z• 
409 rtil 

468 

CI 

<q% 
	 / 

—CL4-  'N 
469 

470 -k-, _/---(14-1'!„,._ 

pRile 

463 
N 

6'0 

(,) 

464 

[ j  
0 

PH 

465 	 H 	C, 
 

' 

ESI-MS m/z: 
478 [M+Hi+ 

581-M8 rner. 
404 (M+I IP- 

F3 

462 

\_ 
HN 

Fl  

N 

(CF3  

0 

Ms 

NMR 	 MS Example 
	

Structural formula 

1 H-NMR (CDCI3) a : 2.82-2.92 (3H, m), 3.16 (1H, dd, J = 
5.0, 16.5 Hz), 4.08-4.24 (7H, m), 4.36 (1H, m), 4.61 (1H, 
m), 5.46 (1H, m), 5.93 (1H, s}, 6.36 (1 H, dt, J = 5.6, 109.3 
Hz), 6,82 (1H, d, J = 8.3 Hz), 6.90 (11-I, s}, 6.97-7.03 (2H, 
m). 

ESI-MS m/z: 
478 [M+H]+ 

1H-NMR (CDCI3) : 0.15-0.21 (2H, m), 0.51-0.62 (4H, 
m), 0.86-0.91 (2H, m), 1.02 (1H, m), 1.81 (1H, m), 2.81 
(1H, d, J = 15.6 Hz), 3.14 (11-I, m), 3.37 (2H, dd, J = 2,7, 
6.9 Hz), 3.73-3.82 (2H, rn), 4.14-4.19 (3H, m), 4.29 (1H, 
dt, J = 4.0, 9.2 Hz), 4.60 (1H, m), 5.40 (1H, m), 5.90 (1H, 
m), 6.76-6.78 (2H, m), 6.84 (1H, dd, J = 2.0, 8.4 Hz), 7.02 
(1H, m). 

ESI-MS 
410 [M+H]+ 463 

 

1H-NMR (CDCI3} : 1.63-1.72 (2H, m), 1.77-1.93 (2H, 
m), 1.96-2.04 (2H, m), 2.53 (1H, m), 2.90 (1H, m), 3.17 
(1H, dd, J = 5.1, 16.7 Hz), 3.47-3.50 (2H, m), 3.74-3.75 
(2H, m), 4.17 (1 H, m), 4.23-4.31 (3H, m), 4.64 (1H, m), 
5.39 (1H, m), 5.91 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J = 8.5 Hz). 

ESI-MS m/z: 
409 [M+H]+ 464 

<-- 

N 

4 465 

466 

11-1-NMR (CDCI3) d : 0.72(21-i, m), 1.02(2H, 9'), 2.17(2H, 
m), 2.89(11-1, dd, J=17.3, 4.5 Hz), 3.17(11-I, dd, J=17.3, 
5.1 Hz), 3.47(1H, dd, J=10.8, 6.4 Hz), 3.59(1H, d, J=10.6 
Hz), 3.58-3.68(2H, m), 4.01(11-1, dd, J=9.8, 9.4 Hz), 4.24-
4.29(211, m), 4.34(111, m), 4.65(1H, rn), 542(1H, m), 
5.89(1H, s), 6.86-6.97(2H, rn), 7.38(1H, s), 7.42(1H, dd, 
J=8.4, 2.0 Hz). 

1H-NMR (CDCI3) : 2.19 (2H, m), 2.84 (1H, d, J=15.4 
Hz), 3.03 (2H, t, 	Hz), 3.16 (1 H, dd, J=4.7, 17.1 
Hz), 3.80-3.86 (4H, m), 3.96 (1H, m), 4.18 (2H, s), 4.35 
(1H, m), 4.61 (1H, m), 5.43 (1 H, m), 5.73-6.02 (2H, m), 
6.83 (1H, dd, J=1.8, 8.2 Hz), 6.93 (1 H, s), 7.00 (2H, d, 
J=8.3 Hz). 

ESI-MS mlz: 
477 [M+H]+ 

ESI-MS mfz: 
476 [Mid-1]# 

1H-NMR (CDCI3) : 0.71(2H, m), 1.01(2H, m), 2.16(2H, m), 
2.97(1H, dd J=16.9, 3.7 Hz), 3.27(1H, dd, J=16.9, 5.2 Hz), 
3,47(1H, dd, J=11.0, 6.2 Hz), 3.55(1H, dd, J=11.0, 1.6 Hz), 
3.57-3.69(2H, m), 3.99(1H, m), 4.24-4.29(1H, m), 4.32(1H, m}, 
4.68(1H, m), 5.41(11-1, m), 5.89(1H, s), 6.97-7.05(2H, m), 7.78-
7.82(2H, m), 7.01(18, m), 8.45(1H, d, J=2.5 Hz), 8.58(1H, t, 
J=1.8 Hz), 6.96(1H, d, J=1.2 Hz). 

1H-NMR (CDCI3) 6 : 0.15-0.20 (2H, m), 0.50-0.57 (2H, 
m), 1.02 (1H, m), 2.95 (1H, m), 3.25 (1H, dd, J = 4.7, 
16.6 Hz), 3.36 (2H, t, J = 6.6 Hz), 3.75-3.81 (2H, m), 4.05 
(3H, s), 4.18 (1H, m), 4.25-4.33 (3H, m), 4.67 (1H, m), 
5.41 (1 H, m), 5.92 (1H, s), 6.98 (1H, d, J - 8.4 Hz), 7.03 
(1H, m), 7.19 (1H, s), 7.29 (1H, m), 8.66 (2H, s). 

11-I-NMR (CDCI3) 5 : 0.15-0.21 (2H, m), 0.51-0.57 (2H, 
rn), 1.02 (1H, m), 2.84 (1H, d, J = 16.6 Hz), 3.15 (1H, dd, 
J - 5.4, 16.6 Hz), 3.37 (21-1, dd, J - 3.2, 6.9 Hz), 3.74-
3.82 (2H, rn), 4.15-4.19 (31-1, m), 4.30 (1H, m), 4.61 (1H, 
m), 5.41 (1 Ft, m), 5.92 (1H, s), 6.80 (1H, d, J = 8.7 Hz), 
7.00-7.09 (3H, m). 

ESI-MS m/z: 
530 [M+H]+ 

ES I-MS miz: 
478 [M4-H]+ 

ESI-MS m/z: 
404 [M+H]+ 

467 

468 

469 

N 
1H-NMR (CDCI3) : 1.49 (1H, m), 1.69 (11-I, m), 1.62-
1.89 (21-1, m), 2.06-2.19 (4H, m), 2.90 (1 H, m), 3.17 (1H, 
m), 3.50 (2H, t, J=5.5 Hz), 3.89 (1 I-1, t, J=7.3 Hz), 4.00 
(1H, t, J=8.4 Hz), 4.27-4.35 (3H, m), 4.64 (1H, m), 5.43 
(1H, m), 5.89 (11-1, s), 6.92 (2H, d, J=8.4 Hz), 7.38-7.43 
(2H, rn). 

470 ESI-MS rn/z: 
409 [M+H]+ 

F3 

462 

\_ 
HN 

Fl  

N 

(CF3  

0 

Ms 

NMR 	 MS Example 
	

Structural formula 

1 H-NMR (CDCI3) a : 2.82-2.92 (3H, m), 3.16 (1H, dd, J = 
5.0, 16.5 Hz), 4.08-4.24 (7H, m), 4.36 (1H, m), 4.61 (1H, 
m), 5.46 (1H, m), 5.93 (1H, s}, 6.36 (1 H, dt, J = 5.6, 109.3 
Hz), 6,82 (1H, d, J = 8.3 Hz), 6.90 (11-I, s}, 6.97-7.03 (2H, 
m). 

ESI-MS m/z: 
478 [M+H]+ 

1H-NMR (CDCI3) : 0.15-0.21 (2H, m), 0.51-0.62 (4H, 
m), 0.86-0.91 (2H, m), 1.02 (1H, m), 1.81 (1H, m), 2.81 
(1H, d, J = 15.6 Hz), 3.14 (11-I, m), 3.37 (2H, dd, J = 2,7, 
6.9 Hz), 3.73-3.82 (2H, rn), 4.14-4.19 (3H, m), 4.29 (1H, 
dt, J = 4.0, 9.2 Hz), 4.60 (1H, m), 5.40 (1H, m), 5.90 (1H, 
m), 6.76-6.78 (2H, m), 6.84 (1H, dd, J = 2.0, 8.4 Hz), 7.02 
(1H, m). 

ESI-MS 
410 [M+H]+ 463 

 

1H-NMR (CDCI3} : 1.63-1.72 (2H, m), 1.77-1.93 (2H, 
m), 1.96-2.04 (2H, m), 2.53 (1H, m), 2.90 (1H, m), 3.17 
(1H, dd, J = 5.1, 16.7 Hz), 3.47-3.50 (2H, m), 3.74-3.75 
(2H, m), 4.17 (1 H, m), 4.23-4.31 (3H, m), 4.64 (1H, m), 
5.39 (1H, m), 5.91 (1H, s), 6.91-6.94 (2H, m), 7.38 (1H, 
s), 7.42 (1H, d, J = 8.5 Hz). 

ESI-MS m/z: 
409 [M+H]+ 464 

<-- 

N 

4 465 

466 

11-1-NMR (CDCI3) d : 0.72(21-i, m), 1.02(2H, 9'), 2.17(2H, 
m), 2.89(11-1, dd, J=17.3, 4.5 Hz), 3.17(11-I, dd, J=17.3, 
5.1 Hz), 3.47(1H, dd, J=10.8, 6.4 Hz), 3.59(1H, d, J=10.6 
Hz), 3.58-3.68(2H, m), 4.01(11-1, dd, J=9.8, 9.4 Hz), 4.24-
4.29(211, m), 4.34(111, m), 4.65(1H, rn), 542(1H, m), 
5.89(1H, s), 6.86-6.97(2H, rn), 7.38(1H, s), 7.42(1H, dd, 
J=8.4, 2.0 Hz). 

1H-NMR (CDCI3) : 2.19 (2H, m), 2.84 (1H, d, J=15.4 
Hz), 3.03 (2H, t, 	Hz), 3.16 (1 H, dd, J=4.7, 17.1 
Hz), 3.80-3.86 (4H, m), 3.96 (1H, m), 4.18 (2H, s), 4.35 
(1H, m), 4.61 (1H, m), 5.43 (1 H, m), 5.73-6.02 (2H, m), 
6.83 (1H, dd, J=1.8, 8.2 Hz), 6.93 (1 H, s), 7.00 (2H, d, 
J=8.3 Hz). 

ESI-MS mlz: 
477 [M+H]+ 

ESI-MS mfz: 
476 [Mid-1]# 

1H-NMR (CDCI3) : 0.71(2H, m), 1.01(2H, m), 2.16(2H, m), 
2.97(1H, dd J=16.9, 3.7 Hz), 3.27(1H, dd, J=16.9, 5.2 Hz), 
3,47(1H, dd, J=11.0, 6.2 Hz), 3.55(1H, dd, J=11.0, 1.6 Hz), 
3.57-3.69(2H, m), 3.99(1H, m), 4.24-4.29(1H, m), 4.32(1H, m}, 
4.68(1H, m), 5.41(11-1, m), 5.89(1H, s), 6.97-7.05(2H, m), 7.78-
7.82(2H, m), 7.01(18, m), 8.45(1H, d, J=2.5 Hz), 8.58(1H, t, 
J=1.8 Hz), 6.96(1H, d, J=1.2 Hz). 

1H-NMR (CDCI3) 6 : 0.15-0.20 (2H, m), 0.50-0.57 (2H, 
m), 1.02 (1H, m), 2.95 (1H, m), 3.25 (1H, dd, J = 4.7, 
16.6 Hz), 3.36 (2H, t, J = 6.6 Hz), 3.75-3.81 (2H, m), 4.05 
(3H, s), 4.18 (1H, m), 4.25-4.33 (3H, m), 4.67 (1H, m), 
5.41 (1 H, m), 5.92 (1H, s), 6.98 (1H, d, J - 8.4 Hz), 7.03 
(1H, m), 7.19 (1H, s), 7.29 (1H, m), 8.66 (2H, s). 

11-I-NMR (CDCI3) 5 : 0.15-0.21 (2H, m), 0.51-0.57 (2H, 
rn), 1.02 (1H, m), 2.84 (1H, d, J = 16.6 Hz), 3.15 (1H, dd, 
J - 5.4, 16.6 Hz), 3.37 (21-1, dd, J - 3.2, 6.9 Hz), 3.74-
3.82 (2H, rn), 4.15-4.19 (31-1, m), 4.30 (1H, m), 4.61 (1H, 
m), 5.41 (1 Ft, m), 5.92 (1H, s), 6.80 (1H, d, J = 8.7 Hz), 
7.00-7.09 (3H, m). 

ESI-MS m/z: 
530 [M+H]+ 

ES I-MS miz: 
478 [M4-H]+ 

ESI-MS m/z: 
404 [M+H]+ 

467 

468 

469 

N 
1H-NMR (CDCI3) : 1.49 (1H, m), 1.69 (11-I, m), 1.62-
1.89 (21-1, m), 2.06-2.19 (4H, m), 2.90 (1 H, m), 3.17 (1H, 
m), 3.50 (2H, t, J=5.5 Hz), 3.89 (1 I-1, t, J=7.3 Hz), 4.00 
(1H, t, J=8.4 Hz), 4.27-4.35 (3H, m), 4.64 (1H, m), 5.43 
(1H, m), 5.89 (11-1, s), 6.92 (2H, d, J=8.4 Hz), 7.38-7.43 
(2H, rn). 

470 ESI-MS rn/z: 
409 [M+H]+ 

 

332 

 

[1450] 

[Table 62] 



Example Structural ktMtila 	 NMR 	 MS 

1'4 

1H-NMR (CDCI3) 6 1.51 (1H, m), 1.69 (1H, rn), 1.62- 
F 	1.90 (2H, m), 2.05-2.21 (4H, m), 2_65 (1H, dd, J=3.9, 

16.4 Hz), 3.06 (2H, dl, J=4.5, 28.1 Hz), 3.17 (1H, dd, 
J=5.4, 16.5 Hz), 3.48-3.50 (2H, in), 3.90(1H, m), 3.99 
(1 H, rill 4.19 (2H, s), 4.33 (1H, m), 4.62 (1H, n-1), 5.41 
(1 H, rn), 5.73-6.02 (2H, m), 863 (1H, id, JA3.3 Hz), 6.93 

(1H, s), 7.00 (2H, d, 3=6.2 Hz). 

1H-NMR (CDCI3) a : 1.49 (1H, in), 1,70 (1RM). 1.83-
1.90 (2H, m). 2.07-2.19 (4H. m), 2.86 (1H. m), 3.16 (1H, 
m), 3.49-3,51 (2H, rn). 3.81 (2H, q, J=8.6 Hz), 3_89 (1H, t. 

.J=7.1 Hz), 3_99 	rn), 4.20 (211., a), 4.32 (1H, dl, Jr4.2. 
9_0 Hz), 4_56 (2H, s), 4.63 (1H, m) 5.43 (1H, m), 5.89 

(1H, s), 87 (1H, d, J=8 5 Hz), 7 00 (1H, d, J=7.7 Hz), 
7_64 (1H, s), 7_11 (1H, d, J=8.2 Hz) 

1H-NMR (CDC13) 	.59 (1H, m), 1.66 (1H, m), 1.80- 

ff•J 	1.89 (2H, m), 2.04-2,21 (4H, m). 2.88 (1H, dd, J=3.9, 
16.7 Hz), 3.29 (1H dd, J=5.3, 16_7 I-1z), 3_45-3_51 (2H, 

., <. m), 4264 (1H, m), 5.42 (1H, m), 5.69 (1H, s), 6.87 (1H. d. % 	' 
0 	 J=8.4 Hz), 7.04 (1H, d, J=8.1 Hz), 7.14 (1 H, d, J=1.3 Hz), 

7.23 (1H, dd, J=2.2, 8.4 Hz), 7.51 (1H, s), 7337 (1 H, s) 

1H-NMR (CDCI3) 	1.51 (1H, m), 1.68 (1H, m), 1.82- 
1,89 (2H, in), 2.05-2.21 (4H, m), 2.97 (1 H, rn), 3.27 (1H. 

rn), 3,48-3.51 (2H, m), 3.89 (1H, m), 3.98 (1H. m). 4.27-

4 35 (3H, m), 4,68 (1H, m) 5.42 (1H, en). 5.89 (1H, 3). 
6.99-7.02 (2H, rn), 7.78-7.80 (2H, m), 8.45 (1H, d, J=2.5 
Hz), 8.58 (1H, t J=2.0 Hz), 6.06 (1H, d, J=1.4 Hz). 

1H-NMR(CDCi3) 5 1.51 (1H, m), 1.69 (1H, m). 1.82-

1_89 (2H, m). 2_05-2.18 (4H. m). 2.50-2.59 (3H, m), 2.96 

(111, m), 3.26 (111, dd, J=5_3, 16.8 Hz), 3.48-3.50 (211, m), 
3.89 (1H, m). 3.98 (1H, m), 4.20-4.34 (3H, m), 4.67 (1H, 
m), 5.43 (1H. rn), 5.89 (1H, s), 6.97-7.03 (2H, m), 7.73-
7_75 (2H, m) 6.45 (1H, 5) 83 (1H, s) 

1H-NMR (COC13) 	1.98 (1H. m), 2.10 (1H, m), 2.21- 
2.32 (2H, m), 2.62 (1H, m), 2.69-2.76 (31-1, .m), 2.66-2.94 
(3H, m), 3.20 (1H, dd. J = 5.1, 16.6 Hz), 3.93 (1H, t, J 
6.8 Hz), 4.26 (2H, s), 4.36 (1H, t, J = 9.0 Hz). 4.65 (1H, 

rm). 5.40 (1H, rn), 5_89 (1H, 9). 6.93-7.00 (2H: m), 7_33 
(1H, s), 7.38 (1H, d, J = 8.6 Hz). 

1H-NMR (CDCI3) 3 : 1.99 (1H, m). 2.11 (1H. m), 2,22- 
CF:, 	2.33 (2H, rn), 2.63 (1H, m), 2.69-2.77 (2H, m):  2.66-2.93 

H 	,--- e ' % 	(3H. m), 3.21 (1H, dd, 3 = 5.6, 16.81-La 3.94 (1H, t, J = 
"i•• -•" 	.% .,:s' 9.0 Hz), 4.25 (2H. d. 3 = 2.6 Hz), 4.35 (1H, t, J = 9.1 Hz), 

' - 
4.65 (1H, m), 8,39 (1H, rn), 5.89 OH;  s), 6.93.6.98 (2H, 
m), 7.33 (1H, s). 7.38 (1H, d, J B.E1 H.z). 

1H-NMR (CDCI3) i5": 2.17 (2H, m), 2.85 (1H, dd. J=3.4, 

16.7 Hz), 3.03 (2H. id, J=4.3, 17.4 Hz). 3.17 (1H, dd. 

J=5.2, 16.7 Hz), 3.53-3.75 (4H, rn ). 3.97 (1H, m). 4.19 
(2H, s), 4.34 (1H, m), 4.61 (1H, m), 5,43 (1H, m). 5.70-
6.03 (3H, m), 6.63 (1H, d, J=6.3 Hz), 6.93 (1H, s), 7.01 

(2H, d. J-8.0 Hz). 

1H-NMR (C0C13) 6:2.16 (2H, m), 2.86 (1H, m), 3.15-
3.30 (3H, m), 3.63-3.75 (4H, m), 3.9/ (1H, m), 4.20 (2H, 
s), 4.35 (1H. in). 4.62 (1H. m), 5.43 (1H, m). 5.84 (1 H, 
rn), 5.90 (1H, s), 6,85 (1H, d, J=8.4 Hz), 6.97-7.05 (OH, 
m). 

m), 3,88-4.01 (5H, m), 4.21 (2H, d, 3=2.8 Hz), 4.32 (1H, 
 ,•-- -,.. . 

ESI-MS mez: 
448 [M+H1+ 

E51-MS irdz: 
496 IM+H1+ 

ESI-MS mizr 
487 [Mt HI+ 

ES I-MS m/z. 
487 im+H)-1- 

471 

O 

472 

N 

473 (---- 
L...1 	 H 

474 

475 
/4. 

F F 
475 

g. F 
477 	‘,' --%. 	— 	ti 

N.--7 

	

_,, 	b 

478 	Fj 

F 	0- 

479 
F 

• 

Fri  

F 
F 

HN-•• 

0 

FyCi 

ti 

ES I-MS rn/z. 
464 IMi-H11- 

ESI-MS mlz 
462 [M+HI+ 

ES I-MS ROZ7 
476 [MI HI+ 

ES I-M5 m/z: 
458 IM 4  Hp- 

ESI-MS rniz: 
476 IM-1-H)+ 

Example 

471 

Structural formula NMR MS 

'Ci3 	/-___('N-N 
---' 	b 

1H-NMR (CDCI3) 8: 1.51 (1H, m), 1.69 (1H, m), 1.82-
1.90 (2H, m), 2.05-2.21 (4H, m), 2.85 (1H, dd, J=3.9, 
16.4 Hz), 3.06 (2H, dt, J=4.5, 26.1 Hz), 3.17 (1H, dd, 
J=5.4, 16.5 Hz), 3.48-3.50 (2H, m), 3.90 (1H, m), 3.99 
(1H, m), 4.19 (2H, s), 4.33 (1H, m), 4.62 (1H, m), 5.41 
(1H, m), 5.73-6.02 (2H, m), 6.83 (1H, d, J=8.3 Hz), 6.93 
(1H, s), 7.00 (2H, d, J=8.2 Hz). 

ESI-MS miz: 
448 [M+1-11+ 

472 

F3Q 
..) 

Q 

.. cq 	\ 

0 	"---- 	• 

1H-NMR (CDCI3) 8: 1,49 (1H, m), 1.70 (1H, m), 1.83- 
1.90 (21-1, m), 2.07-2.19 {4H, m), 2.86 (1 H, m), 3.18 (11-I, 
m), 3.49-3.51 (21-1, m), 3.81 (2H, q, J=8.8 Hz), 3.89 (1H, t, 
J=7.1 Hz), 3.99 (1H, m), 4.20 (2H, s), 4.32 (1H, dt, J=4.2, 
9.0 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 
(1H, s), 6.87 (11-1, d, J=8.5 Hz), 7.00 (11-1, d, J=7.7 Hz), 
7.04 (1H, s), 7.11 (11-1, d, J=8.2 Hz). 

ESI-MS m/z: 
496 [M+H]+ 

473 

ri‘i 
i. 

H 
9 0—/ --(X--C' 

1H-NMR (CDCI3) 8: 1.50 (1H, m), 1.68 (1H, m), 1.80-
1.89 (2H, m), 2.04-2.21 (4H, m), 2.88 (1H, dd, J=3.9, 
16.7 Hz), 3.20 (1H, dd, J=5.3, 16.7 Hz), 3.48-3.51 (2H, 
m),), 3.88-4.01 (5H, m), 4.21 (2H, d, J=2.8 Hz), 4.32 (1H, 
m), 4.64 (1H, m), 5.42 (1H, m), 5.89 (1H, s), 6.87 (1H, d, 
J=8.4 Hz), 7.04 (1 H, d, J=8.1 Hz), 7.14 (1 H, d, J=1.3 Hz), 
7.23 (1H, dd, J=2.2, 8.4 Hz), 7.51 (1H, 5), 7.67 (1H, s). 

ESI- MS 
464 [M+H]+ 

ESI-MS miz: 
462 [M+H]+ 

ESI-MS  miz: 
476 [M+H]+ 

474 4:-(7 	 4, .0„. 
0-4,,,,--12. 

1H-NMR (CDCI3) a : 1.51 (1H, rn),1 .68 (1H, rn), 1.82-
1.89 (21-1, rn), 2.05-2.21 (41-1, m), 2.97 (1 H, m), 3.27 (1H, 
m), 3.48-3.51 (21-1, m), 3.89 (1H, m), 3.98 (1H, m), 4.27- 
4.35 (3H, rn), 4.68 (1H, m), 5.42 (1H, rn), 5.89 (1H, s), 
6.99-7.02 (2H, m), 7.78-7.80 (2H, m), 8.45 (1H, d, J=2.5 
Hz), 8.58 (1H, t, J=2.0 Hz), 8.96 (1H, d, J=1,4 Hz). 

1H-NMR (CDCI3) 8: 1.51 (1H, m), 1.69 (1H, in), 1.82-
1.89 (21-1, m), 2.05-2.18 (4H, m), 2.50-2.59 (3H, m), 2.96 
(1H, m}, 3.26 (1H, dd, J=5.3, 16.8 Hz), 3.48-3.50 (21-1, m), 
3.89 (1M, m), 3.98 (1H, m), 4.20-4.34 (3H, m), 4.67 (1H, 
m), 5.43 (1H, m), 5.89 (1H, s), 6.97-7.03 (2H, m), 7.73- 

 

7.75 (2H, m}, 8.45 (11-1, s), 8.83 (11-I, s). 

475 

. 

1\ i 0111 

476 

F3  

F'•••54.. .__%..."-.. 	r l  . 

OO 

1H-NMR (CDCI3) 8 : 1.98 (1H, m), 2.10 (1H, m), 2.21-
2.32 (2H, m), 2.62 (1H, m), 2.69-2.76 (3H, m), 2.86-2.94 
(3H, m), 3.20 (1H, dd, J = 5.1, 16.8 Hz), 3.93 (1H, t, J = 
8.8 Hz), 4.26 (2H, s), 4.36 (1H, t, J = 9.0 Hz), 4.65 (1H, 
m), 5.40 (1H, m), 5.89 (111, s), 6.93-7.00 (2H, m), 7.33 
(1H, s), 7.38 (1H, d, J = 8.6 Hz). 

ES1-MS miz: 
487 [M+H]+ 

477 

3 

Fb4__/___,,c,,4_ 	H 
/ 

—0 

1H-NMR (CDCI3) 8: 1.99 (1H, m), 2.11 (1H, m), 2.22-
2.33 (2H, m), 2.63 (1H, m), 2.69-2.77 (3H, m), 2.86-2.93 
(3H, m), 3.21 (1H, dd, J = 5.5, 16.8 Hz), 3.94 (1H, t, J = 

„I 9.0 Hz), 4.25 (2H, d, 	= 2.6 Hz), 4.35 (1H, t, J = 9.1 Hz), 
4.65 (1H, m), 5.39 (1H, m), 5.89 (1H, a), 6.93-6.96 (2H, 
m), 7.33 (1H, s.), 7.38 (1H, d, J = 8.6 Hz). 

ESI-MS miz: 
487 [M+H]+ 

478 

F 

F 

. 	 0* Hni.. 
• 

• --- - r  

1H-NMR (CDCI3) 8: 2.17 (2H, m), 2.85 (1H, dd, J=3.4, 
16.7 Hz), 3.03 (2H, Id, J=4.3, 17.4 Hz), 3.17 (1H, dd, 
J=5.2, 16.7 Hz), 3.63-3.75 (4H, m), 3.97 (1H, m), 4.19 
(2H, s), 4.34 (1H, m), 4.61 (1H, m), 5.43 (1H, m), 5.70- 
6.03 (3H, m), 6.83 (1H, d, J=8.3 Hz), 6.93 (1H, s), 7.01 
(2H, d, J=8.0 Hz). 

ESI-MS ['ph: 
458 [M+H]+  

ESI-MS mit: 
476 [M+H]+ 479 

F 

F 
4.s), 

0 	nr- 	H 
0 

1H-NMR (CDCI3) 5:2.18 (2H, m), 2.86 (1H, m), 3.15- 
3.30 (3H, m), 3.63-3.75 (4H, m), 3.97 (1H, m), 4.20 (2H, 

4.35 (1H, m), 4.62 (1H, m), 5.43 (1H, m), 5.84 {1 H, 
m), 5.90 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.97-7.06 (3H, 
m). 

Example 

471 

Structural formula NMR MS 

'Ci3 	/-___('N-N 
---' 	b 

1H-NMR (CDCI3) 8: 1.51 (1H, m), 1.69 (1H, m), 1.82-
1.90 (2H, m), 2.05-2.21 (4H, m), 2.85 (1H, dd, J=3.9, 
16.4 Hz), 3.06 (2H, dt, J=4.5, 26.1 Hz), 3.17 (1H, dd, 
J=5.4, 16.5 Hz), 3.48-3.50 (2H, m), 3.90 (1H, m), 3.99 
(1H, m), 4.19 (2H, s), 4.33 (1H, m), 4.62 (1H, m), 5.41 
(1H, m), 5.73-6.02 (2H, m), 6.83 (1H, d, J=8.3 Hz), 6.93 
(1H, s), 7.00 (2H, d, J=8.2 Hz). 

ESI-MS miz: 
448 [M+1-11+ 

472 

F3Q 
..) 

Q 

.. cq 	\ 

0 	"---- 	• 

1H-NMR (CDCI3) 8: 1,49 (1H, m), 1.70 (1H, m), 1.83- 
1.90 (21-1, m), 2.07-2.19 {4H, m), 2.86 (1 H, m), 3.18 (11-I, 
m), 3.49-3.51 (21-1, m), 3.81 (2H, q, J=8.8 Hz), 3.89 (1H, t, 
J=7.1 Hz), 3.99 (1H, m), 4.20 (2H, s), 4.32 (1H, dt, J=4.2, 
9.0 Hz), 4.56 (2H, s), 4.63 (1H, m), 5.43 (1H, m), 5.89 
(1H, s), 6.87 (11-1, d, J=8.5 Hz), 7.00 (11-1, d, J=7.7 Hz), 
7.04 (1H, s), 7.11 (11-1, d, J=8.2 Hz). 

ESI-MS m/z: 
496 [M+H]+ 

473 

ri‘i 
i. 

H 
9 0—/ --(X--C' 

1H-NMR (CDCI3) 8: 1.50 (1H, m), 1.68 (1H, m), 1.80-
1.89 (2H, m), 2.04-2.21 (4H, m), 2.88 (1H, dd, J=3.9, 
16.7 Hz), 3.20 (1H, dd, J=5.3, 16.7 Hz), 3.48-3.51 (2H, 
m),), 3.88-4.01 (5H, m), 4.21 (2H, d, J=2.8 Hz), 4.32 (1H, 
m), 4.64 (1H, m), 5.42 (1H, m), 5.89 (1H, s), 6.87 (1H, d, 
J=8.4 Hz), 7.04 (1 H, d, J=8.1 Hz), 7.14 (1 H, d, J=1.3 Hz), 
7.23 (1H, dd, J=2.2, 8.4 Hz), 7.51 (1H, 5), 7.67 (1H, s). 

ESI- MS 
464 [M+H]+ 

ESI-MS miz: 
462 [M+H]+ 

ESI-MS  miz: 
476 [M+H]+ 

474 4:-(7 	 4, .0„. 
0-4,,,,--12. 

1H-NMR (CDCI3) a : 1.51 (1H, rn),1 .68 (1H, rn), 1.82-
1.89 (21-1, rn), 2.05-2.21 (41-1, m), 2.97 (1 H, m), 3.27 (1H, 
m), 3.48-3.51 (21-1, m), 3.89 (1H, m), 3.98 (1H, m), 4.27- 
4.35 (3H, rn), 4.68 (1H, m), 5.42 (1H, rn), 5.89 (1H, s), 
6.99-7.02 (2H, m), 7.78-7.80 (2H, m), 8.45 (1H, d, J=2.5 
Hz), 8.58 (1H, t, J=2.0 Hz), 8.96 (1H, d, J=1,4 Hz). 

1H-NMR (CDCI3) 8: 1.51 (1H, m), 1.69 (1H, in), 1.82-
1.89 (21-1, m), 2.05-2.18 (4H, m), 2.50-2.59 (3H, m), 2.96 
(1H, m}, 3.26 (1H, dd, J=5.3, 16.8 Hz), 3.48-3.50 (21-1, m), 
3.89 (1M, m), 3.98 (1H, m), 4.20-4.34 (3H, m), 4.67 (1H, 
m), 5.43 (1H, m), 5.89 (1H, s), 6.97-7.03 (2H, m), 7.73- 

 

7.75 (2H, m}, 8.45 (11-1, s), 8.83 (11-I, s). 

475 

. 

1\ i 0111 

476 

F3  

F'•••54.. .__%..."-.. 	r l  . 

OO 

1H-NMR (CDCI3) 8 : 1.98 (1H, m), 2.10 (1H, m), 2.21-
2.32 (2H, m), 2.62 (1H, m), 2.69-2.76 (3H, m), 2.86-2.94 
(3H, m), 3.20 (1H, dd, J = 5.1, 16.8 Hz), 3.93 (1H, t, J = 
8.8 Hz), 4.26 (2H, s), 4.36 (1H, t, J = 9.0 Hz), 4.65 (1H, 
m), 5.40 (1H, m), 5.89 (111, s), 6.93-7.00 (2H, m), 7.33 
(1H, s), 7.38 (1H, d, J = 8.6 Hz). 

ES1-MS miz: 
487 [M+H]+ 

477 

3 

Fb4__/___,,c,,4_ 	H 
/ 

—0 

1H-NMR (CDCI3) 8: 1.99 (1H, m), 2.11 (1H, m), 2.22-
2.33 (2H, m), 2.63 (1H, m), 2.69-2.77 (3H, m), 2.86-2.93 
(3H, m), 3.21 (1H, dd, J = 5.5, 16.8 Hz), 3.94 (1H, t, J = 

„I 9.0 Hz), 4.25 (2H, d, 	= 2.6 Hz), 4.35 (1H, t, J = 9.1 Hz), 
4.65 (1H, m), 5.39 (1H, m), 5.89 (1H, a), 6.93-6.96 (2H, 
m), 7.33 (1H, s.), 7.38 (1H, d, J = 8.6 Hz). 

ESI-MS miz: 
487 [M+H]+ 

478 

F 

F 

. 	 0* Hni.. 
• 

• --- - r  

1H-NMR (CDCI3) 8: 2.17 (2H, m), 2.85 (1H, dd, J=3.4, 
16.7 Hz), 3.03 (2H, Id, J=4.3, 17.4 Hz), 3.17 (1H, dd, 
J=5.2, 16.7 Hz), 3.63-3.75 (4H, m), 3.97 (1H, m), 4.19 
(2H, s), 4.34 (1H, m), 4.61 (1H, m), 5.43 (1H, m), 5.70- 
6.03 (3H, m), 6.83 (1H, d, J=8.3 Hz), 6.93 (1H, s), 7.01 
(2H, d, J=8.0 Hz). 

ESI-MS ['ph: 
458 [M+H]+  

ESI-MS mit: 
476 [M+H]+ 479 

F 

F 
4.s), 

0 	nr- 	H 
0 

1H-NMR (CDCI3) 5:2.18 (2H, m), 2.86 (1H, m), 3.15- 
3.30 (3H, m), 3.63-3.75 (4H, m), 3.97 (1H, m), 4.20 (2H, 

4.35 (1H, m), 4.62 (1H, m), 5.43 (1H, m), 5.84 {1 H, 
m), 5.90 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.97-7.06 (3H, 
m). 

 

333 

 

[1451] 

[Table 63] 



.CI 

460 
‘N- N, 	4 

481 

488 

Example Structural formula MS NMR 

11-1-NMR (CDCW. a: 1.88 (1H, m),. 2.03-2.25 (3H, rn), 
2_85 (1H, m), 3.15 (1H, m), 4.14 (11-0. S=12.3 Hz), 4.20 
(2H, d, J=2.9 Hz), 4.40 (1H, d, J="4.4 Hz), 4.59-4.69 (2H, 
m), 6.26 (1H, s), 6.82 (1H, m), 7.00-7.05 (2H, m), 7.09 
(1H, d, J=8.7 Hz), 7.36-7.41 (6H. m). 

ES1-MS mf7: 
424 [1.4+H]+ 

1H-NMR (CDC1,3) a • 1 88 (2H, ml, 2.06 (2H,m), 2.76-
2_81 (1H, m), 3.08.3.13 (1H, ro), 4.04 (2H, M), 4.15 (2H, 
m), 426 (2H,m), 4.57 (1H, m). 6.77 (114, m), 6.92 (1 H. d, 
J=8.20 Hz), 7.00 (1H, s), 7.07 (1H, d, J=8.20 Hz), 7.27 
(1H, m), 7.13-7.35 (2H, m), 7.44-7.47 (2H, m). 

ES1-81S mfz: 
424 IN1+1.11+ 

FsC

cs 

482 

ON 

483 	FC-2( 	 ( 

484 

485 

HNC') 

11-1-NMR (CDC13) 	2.05-2.07 (2H, m), 2.86 OH, M), 
3.18 (11I, m). 3.83 (2H, q, J=8.8 14 3.91-4.16 (6H, m), 
4,21 (2H, s), 4,43 (1H, m), 4.57 (2H, s), 4.61 (1H, m), 
626 (1H, s), 6.88 (1H, d, J=8.9 Hz). 7.01-7.05 (2H m), 
7.12 (11-1, 61, J=7.9 Hz). 

1H-NMR (CDC13) 3:1.91 {1H m), 2.30 (1H, m}, 2 82 
(.1H, itt}, 2 91 OH, rn), 3.1E1 (1H, m). 3 BO (1H, m), 4_09 

m), 4.27-4.29 (2H, m), 4.45 (1H, nn), 4.58 (1H, ). 
4.64 (1H, ), 6.28 (1H, 8), 6.91-7.00 (2H, m). 7.39 (1H, s), 
7.43 (1 H, m). 

1H-NMR (CDC1) d 2.96 (1H, m), 3.22 (1H, rn), 3.91 
(3H. s), 4.13 (2H, d, J=4.9 Hz), 4.19 (2H. d, J=5.0 Hz), 
4.28 (21-1, s}, 4.66 (1H, m), 5.17 (2H, s), 6.60 	d, 
J=8.6 Hz). 6.95 (11-1, d, J=8,8 Hz), 7,34 (214, s), 7.39 (11-I, 
d, J=8.6 Hz), 7.60 (1H, t, J=7.9 11z), 7.91 (1H, 6, J=7.5 
Hz). 

1H-NMR (CDC23.) S : 2.94-2.99 (1H, m), 3.20-3.211{1H, 
m}, 4.13 (2H, m), 4.18 (2H, m):  4.29 (2H, m), 4.64 (1H, 
m)., 5.11 (2H, s). 6.913 (1H,m), 7.15 (1 H, m), 7.35-7.41 
(3H, m), 7.66 (11-1, m), 8.34 	m). 

1H-NMR (CDG1u) fri 	(2H, rn), 2.94-2.95 (1H, 
m):  3.22-3.28 (1 H, rr), 4.15-4.19 (2H, m), 4.30 (2H, m), 
4.44-4.46 (2H, m), 4.69 (1H, m}, 6.56 (1H, m), 6.97 (1H, 
d, .1.8.5 Hz). 7.44-7.58 (311. m), 7.64-7.69 (2H, m). 

487 	F, 
F F 	

N 	1'4 

,11

❑
-  0  0 

1H-NMR (CDCI2) 3.2.88 (1H, m), 3.16-3.26 (5H, m), 
3.95 (2H, s), 4.13-4.16 (2H, m), 4.19-4.21 (2H, m), 4.64 

m), 6.53 (I H, s). 8,87-6.92 (2H, rn), 7.06 (2H, d, 
J=7.71-1z), 7.13 (1 hi, t, J=7.811z). 

ES1-M5 mtz: 
431 [M4/41+ 

11t-NMR (C13C13) 3 2.20-2.39 (311. m), 2.65-2.74 (411, 
m). 2.85-2.93 (3H, rn). 3.19 (1H, dd, J=5.1, 16.6 Hz), 3.68 
(2H, s), 4.12 (2H, 	Hz), 4.16-4.24 (21-1, mj, 4.64 
(1H, m). 8.51 (1H, s), 6.87-6.92 (2H, m), 7.04-7.07 (2H, 
m), 7.13 11 H, t, J=7.7 Hz). 

ESI-MS mfz: 
403 [M+ H]+ 

CI 

ES1-M S mfz: 
524 [M-F1-1]+ 

ES1-MS rnfz: 
407 [S,14F1]-k 

ESJ-MS mfz: 
476 [M+H]+ 

EU-MS mfz: 
479 [M4H]+ 

ES14M8 mfz: 
434 [M+H]+ 

Example Structural formula NMR MS 

CI 

480 
n,__N 	H 	,. 

\ 	
., 

c :1 	/ 

1111 
	o  

2.86 (1H, m), 3.15 (1H, m), 4.14 (11-1, t, J-12.3 Hz), 4.20 
ESI-MS m/z: (2H, d, J=2.9 Hz), 4.40 (1H, d, J=14.4 Hz), 4.59-4.69 (2H, 
424 [M+1-1]+ 

m), 6.26 (1H, s), 6.82 (1H, m), 7.00-7.05 (2H, m), 7.09 
(1H, d, J=8.7 Hz), 7.35-7.41 (6H, m). 

481 

Cl 
/ 

N--N 	H  Co'‘,71)-  

0  

1H-NMR (CDCI3) 6: 1.88 (21-1, m), 2.06 (21-1,m), 2.76-
2.81 (11-1, rn), 3.06-3.13 (1H, m), 4.04 (2H, m), 4.15 (211, 
m), 4.26 (2H,m), 4.57 (111, rn), 6.77 (1H, m), 6.92 (1H, d, 	ESI-MS rn/z: 

J=8.20 Hz), 7.00 (1H, s), 7.07 (1H, d, J=8.20 Hz), 7.27 	
424 [M+1-0+ 

 
(1H, m), 7.13-7.35 (2H,m), 7.44-7.47 (2H, m). 

482 

F20 

! 	'1,1 - NII  
E30---/° 	\_... .,...0„)--_.( 

0 

1H-NMR (CDCI3) 6:2.05-2.07 (2H, m), 2.88 (1H, m), 
3.18 (1H, m), 3.83 (2H, q, J=8.8 Hz), 3.91-4.16 (6H, m), 
4.21 (21-1, s), 4.43 (1H, m), 4.57 (2H, s), 4.61 (1H, m), 
6.26 (11-1, s), 6.88 (1H, d, J=8.9 Hz), 7.01-7.05 (2H, rn), 
7.12 (11-1, d, J=7.9 Hz). 

1H-NMR (CDCI3) 6: 1.91 (1H, m), 2.30 (1 H, m), 2.82 
(1H, m), 2.91 (11-I, m), 3.18 (1H, m), 3.80 (1H, m), 4.09 
(1H, m), 4.27-4.29 (2H, m), 4.45 (1H, m), 4.56 (11-1, ), 
4.64 (1H, ), 6.28 (1H, a), 6.91-7.00 (2H, m), 7.39 (1H, s), 
7.43 (1H, rn). 

ESI-MS m/z: 
524 [M+H]+ 

ESI-MS mz: 
407 [M+H]

/
+ 483 

CN 

E3C 

484 

ipFa 

N N 	() 
0.,,r_. 	 l--  

o 

Me 

1H-NMR (CDCI3) 6: 2.96 (111, m), 3.22 (1H, m), 3.91 
(3H, s), 4.13 (2H, d, J=4.9 Hz), 4.19 (2H, d, J=5.0 Hz), 
4.28 (211, s), 4.66 (1H, m), 5.17 (2H, s), 6.60 (1H, d, 
J=8.6 Hz), 6.95 (1 H, d, J=8.8 Hz), 7.34 (2H, s), 7.39 (1 H, 
d, J=8.6 Hz), 7.60 (1H, t, J=7.9 Hz), 7.91 (1H, d, J=7.5 
Hz). 

ESI-MS rn/z: 
475 [M-1-1-1]+ 

485 

F3  

C 	
\ 	

H 	111, 

.., 

1 

4, 

 1H-NMR (CDCI3) 6: 2.94-2.99 (1H, m), 3.20-3.26 (1H, 
m), 4.13 (2H, In), 4.18 (2H, In), 4.29 (2H, m), 4.64 (1H, 	ESI-MS m/z: 
m), 5.11 (21-1, s), 6.96 (1H,m), 7.15 (1 H, m), 7.35-7.41 	479 [WI-1-]+ 
(3H, m), 7.66 (1H, m), 8.34 (1H, rn). 

486 

./CF3  

N -N ,, 	 __.."; 

• .. 

H 

1H-NMR (CDCI3) 6: 2.30-2.55 (2H, m), 2.94-2,95 (1 H, 
m), 3.22-3.28 (1H, m), 4.154.19 (2H, m), 4.30 (2H, m), 
4.44-4.46 (2H, m), 4.69 (1H, m), 6.56 (1H, m), 6.97 (1H, 
8, J=8.5 Hz), 7.44-7.58 (3H, m), 7.64-7.69 (2H, m). 

ESI-MS m/z: 
434 [M+H]+ 

4137 
H 

• 

1H-NMR (CDCI3) 6: 2.88 (1H, m), 3.16-3.25 (5H, m), 
3.95 (2H, s), 4.13-4.16 (2H, m), 4.19-4.21 (2H, m), 4.64 
(1H, m), 6.53 (1 H, s), 6.87-6.92 (2H, m), 7.06 (2H, d, 
J=7.7 Hz), 7.13 (1H, t, J=7.8 Hz). 

11-I-NMR (CDCI3) 6: 2,20-2.39 (3H, m), 2.65-2.74 (4H, 
m), 2.85-2.93 (3H, m), 3.19 (1H, dd, J=5.1, 16.6 Hz), 3.66 
(211, s), 4.12 (2H, t, J=5.6 Hz), 4.164.24 (211, m), 4.64 
(111, m), 6.51 (1H, s), 6.87-6.92 (211, m), 7.04-7.07 (2H, 
m), 7.13 (1H, t, J=7.7 Hz). 

M+H]  

ESI-MS m/z: 
431 [M+11+ 

ESI-MS 	
+ 403 [ 

4138 

F 	 --,,, 
F  r")4--..„. N4 

N 

Example Structural formula NMR MS 

CI 

480 
n,__N 	H 	,. 

\ 	
., 

c :1 	/ 

1111 
	o  

2.86 (1H, m), 3.15 (1H, m), 4.14 (11-1, t, J-12.3 Hz), 4.20 
ESI-MS m/z: (2H, d, J=2.9 Hz), 4.40 (1H, d, J=14.4 Hz), 4.59-4.69 (2H, 
424 [M+1-1]+ 

m), 6.26 (1H, s), 6.82 (1H, m), 7.00-7.05 (2H, m), 7.09 
(1H, d, J=8.7 Hz), 7.35-7.41 (6H, m). 

481 

Cl 
/ 

N--N 	H  Co'‘,71)-  

0  

1H-NMR (CDCI3) 6: 1.88 (21-1, m), 2.06 (21-1,m), 2.76-
2.81 (11-1, rn), 3.06-3.13 (1H, m), 4.04 (2H, m), 4.15 (211, 
m), 4.26 (2H,m), 4.57 (111, rn), 6.77 (1H, m), 6.92 (1H, d, 	ESI-MS rn/z: 

J=8.20 Hz), 7.00 (1H, s), 7.07 (1H, d, J=8.20 Hz), 7.27 	
424 [M+1-0+ 

 
(1H, m), 7.13-7.35 (2H,m), 7.44-7.47 (2H, m). 

482 

F20 

! 	'1,1 - NII  
E30---/° 	\_... .,...0„)--_.( 

0 

1H-NMR (CDCI3) 6:2.05-2.07 (2H, m), 2.88 (1H, m), 
3.18 (1H, m), 3.83 (2H, q, J=8.8 Hz), 3.91-4.16 (6H, m), 
4.21 (21-1, s), 4.43 (1H, m), 4.57 (2H, s), 4.61 (1H, m), 
6.26 (11-1, s), 6.88 (1H, d, J=8.9 Hz), 7.01-7.05 (2H, rn), 
7.12 (11-1, d, J=7.9 Hz). 

1H-NMR (CDCI3) 6: 1.91 (1H, m), 2.30 (1 H, m), 2.82 
(1H, m), 2.91 (11-I, m), 3.18 (1H, m), 3.80 (1H, m), 4.09 
(1H, m), 4.27-4.29 (2H, m), 4.45 (1H, m), 4.56 (11-1, ), 
4.64 (1H, ), 6.28 (1H, a), 6.91-7.00 (2H, m), 7.39 (1H, s), 
7.43 (1H, rn). 

ESI-MS m/z: 
524 [M+H]+ 

ESI-MS mz: 
407 [M+H]

/
+ 483 

CN 

E3C 

484 

ipFa 

N N 	() 
0.,,r_. 	 l--  

o 

Me 

1H-NMR (CDCI3) 6: 2.96 (111, m), 3.22 (1H, m), 3.91 
(3H, s), 4.13 (2H, d, J=4.9 Hz), 4.19 (2H, d, J=5.0 Hz), 
4.28 (211, s), 4.66 (1H, m), 5.17 (2H, s), 6.60 (1H, d, 
J=8.6 Hz), 6.95 (1 H, d, J=8.8 Hz), 7.34 (2H, s), 7.39 (1 H, 
d, J=8.6 Hz), 7.60 (1H, t, J=7.9 Hz), 7.91 (1H, d, J=7.5 
Hz). 

ESI-MS rn/z: 
475 [M-1-1-1]+ 

485 

F3  

C 	
\ 	

H 	111, 

.., 

1 

4, 

 1H-NMR (CDCI3) 6: 2.94-2.99 (1H, m), 3.20-3.26 (1H, 
m), 4.13 (2H, In), 4.18 (2H, In), 4.29 (2H, m), 4.64 (1H, 	ESI-MS m/z: 
m), 5.11 (21-1, s), 6.96 (1H,m), 7.15 (1 H, m), 7.35-7.41 	479 [WI-1-]+ 
(3H, m), 7.66 (1H, m), 8.34 (1H, rn). 

486 

./CF3  

N -N ,, 	 __.."; 

• .. 

H 

1H-NMR (CDCI3) 6: 2.30-2.55 (2H, m), 2.94-2,95 (1 H, 
m), 3.22-3.28 (1H, m), 4.154.19 (2H, m), 4.30 (2H, m), 
4.44-4.46 (2H, m), 4.69 (1H, m), 6.56 (1H, m), 6.97 (1H, 
8, J=8.5 Hz), 7.44-7.58 (3H, m), 7.64-7.69 (2H, m). 

ESI-MS m/z: 
434 [M+H]+ 

4137 
H 

• 

1H-NMR (CDCI3) 6: 2.88 (1H, m), 3.16-3.25 (5H, m), 
3.95 (2H, s), 4.13-4.16 (2H, m), 4.19-4.21 (2H, m), 4.64 
(1H, m), 6.53 (1 H, s), 6.87-6.92 (2H, m), 7.06 (2H, d, 
J=7.7 Hz), 7.13 (1H, t, J=7.8 Hz). 

11-I-NMR (CDCI3) 6: 2,20-2.39 (3H, m), 2.65-2.74 (4H, 
m), 2.85-2.93 (3H, m), 3.19 (1H, dd, J=5.1, 16.6 Hz), 3.66 
(211, s), 4.12 (2H, t, J=5.6 Hz), 4.164.24 (211, m), 4.64 
(111, m), 6.51 (1H, s), 6.87-6.92 (211, m), 7.04-7.07 (2H, 
m), 7.13 (1H, t, J=7.7 Hz). 

M+H]  

ESI-MS m/z: 
431 [M+11+ 

ESI-MS 	
+ 403 [ 

4138 

F 	 --,,, 
F  r")4--..„. N4 

N 
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[Table 64] 



0 

H 

F 

Example Strut.:tura! formula NMR 	 MS 

1H-NMR (CDC10 6: 2.92 (1H, dd. J=4.8, 113.5 Hz). 3.15-
3,26 (5H, m), 3.96 (2H, 0,4.16 (21-1, t, J=5.5 Hz), 4.24-
4.32 (2H. m). 4.64 (1H. m), 6.54 (1H, s). 6.92-6.96 (2H. 
m), 7.39-7.44 (2H, m). 

459 ESI-MS mtz: 
456 [M- H]+ 

490 

1H-NMR. (00013) a: 0.15-0.23 (4H, m), 0.38-0.46 (4H, 
m), 0.63-0.68 (2H, m), 1.26 (1H, m). 2.52 (211, d, 
Hz), 2.69.2.93 (3H, m). 3.18 (1H, m). 3.68 (2H. 3), 4.11 
(2H, I. J=5 5 Hz). 4.184.22 (2H, m), 4.63 (1H. m), 6.40 
(1H, s), 6.86-6.91 (2H, m), 7.04-7.07 (2H, m), 7.12 [1H, t., 
J=8.0 Hz). 

ESI-MS mix: 
407 [M-H-I]+ 

,CN 

/-----14-41, 

CI 

1H-NAIR (CDCI„) 6 [1.06 (2H, q, J=5.0 Hz), 0.44-0.45 
(2H, m), 0.76 (1H, m). 1.45 (.2H, q. J=7.3 Hz). 2.65 (2H. 1, 
J=7.6 Hz), 2.89-2.94 pH, ro, MT (1H, dd, J=5.5, 16,6 
1-1z), 3.66 (21-1, s), 4.13 (2H. 1, J=5.6 Hz), 4.22-4.32 (2H, 
m), 4.64 (1H, r-n), 6.51 (1H, s), 6.92-6.95 (2H. m), 7.38-
7.43 (2H, m). 

1H-NMR (CIDC13) 6: 2.91 (1H. m), 3.00 (2H, in), 3.19 
(1H, m), 3.75 (2H, d,,14.9 Hz), 3.87 (2H, d, J=5.4 Hz), 
4.15 (2H. m), 4.23 (2H. m), 4.63 (1H, m), 6.40-6.70 (2H, 
m), 5.92 (1 H. t, J=7.8 Hz), 7.01 (1H, m), 7.23 (311, m). 
7.41 (1H, 1, J=5.8 Hz), 7.69 (1H, m), 8.58 (1H m) 

1H-NMR (CDCI„) 	2.86 (1H, [JILJ=3.9, 18.9 Hz), 3.01- 
3.03(4-H, m), 3.06-3.18 11 H, m), 3.80 (2H, s], 4.15 (2H, 
J=55 Hz). 4.19 (211, d. J=2 8 Hz), 4.61 (1H:  m), 9.54 OH, 
5), 6.81 (1H, d, J. .-13.7 Hz), 7.01-7.10 (3H, m). 

491 

492 

493 

ESI-MS rritz: 
392 [M-H]i• 

ESI-MS mfr 
440 [M* H]+ 

1H-NMR (CDC43) 6: 0.88 (1H, m). 1.27 (2H. m). 1.99 
(1H, rri), 2.47 (2H, m), 2.66 (1H, m). 2.86-3.08 (4H, m), 
3 16 (1H, m), 3.71 [2H, s), 4 134.32 (3H, m). 4 63 (1H, 
rri), 8.52 (1H, d, J=11.3 Hz), 6.82 (1H, m), 7115 (2H, ni), 
7.29 (1 H, a). 

1H-NMR (CDC1& 6: 0.59 (2H, m). 0.68 (2H. m). 1.40 
(1H, m), 2.86 (1H, dd, J=4.2, 17.1 Hz), 2.99 (2H, t, 
J=13.2 Hz), 3.15 (3H, m), 3.01 (2H, s), 4.14 (2H, t, J=5.5 
Hz), 4.19 (2H, rl, J=3.0 Hz), 4.62 (1H, rn). 6.52 (1H, a), 
6.81 (1H, d, J=8.6 Hz), 7.01-7.10 (3H, m). 

494 

495 

(-74 -N 1 
— 

60 
 

 

p 
rr 

E.S1-1613 
437 [10+H]+ 

rniz: 
437 [M-HJ+ 

496 

497 

1H-NMR (CD%) S : 1.58-1.66 (4H, m), 1.76-1.91 (2H, 
m), 2.05 (2H. m). 2.30 (1H. m), 2.44 (2H, m). 2.88-2.94 
(3H, m), 3.17 (1H, dd, J=62, 16.7 Hz), 3_65 (2H, s), 4.12 
(2H, t, J=5.5 Hz), 4.22-4 32 (2H, m), 4.64 (1H, m), 6.51 
(1H, a), 6.92-6.96 (2H, iii), 7.38 (1H, a), 7.42 (1H, dd, 
.1=2.1, 8.5 Hz). 

1H-NMR (CDCI„) S . 2.91 (1H, dd, J.4_5, 1E3 Hz), 2.97 
(2H:  t, J=6.0 Hz), 3.17 (1H, dd, J=5.2,18.7 Hz), 3.72 (21-1, 
s). 3.79 (2H. s). 4.13 (2H, 1..1=5.2 Hz). 4.22-4.32 (2H. 11). 
4.63 (1H. ri), 6.56 (1H, s). 6.92 (1 H. d, J=8.5 Hz). 6.95 
(1H, d, J=7.8 Hz), 7.07 (1H, m), 7.14 (1H, td, J=1.1, 7.5 
Hz). 7.29 (1H, m), 7.37-7.43 (3H, In). 

. 

b o 

eCN 

-'I‘t -14 	4 

881-MS mix: 
406 [M-H]+ 

ESI-MS mlz: 
432 Civi+HI+ 

CN 

NMR 	 MS Example 
	

Structural formula 

489 

1H-NMR (CDCI3) S : 2.92 (1H, dd, J=4.8, 16.5 Hz), 3.15-
3.26 (5H, m), 3.96 (211, s), 4.16 (2H, t, J=5.5 Hz), 4.24-
4.32 (2H, m), 4.64 (11-1, m), 6.54 (1H, s), 6.92-6.96 (2H, 
m), 7.39-7.44 (2H, m). 

ESI-MS m/z: 
456 [M+H]+ N N 

490 

1H-NMR (CDCI3) 8 : 0.15-0.23 (4H, m), 0.38-0.46 (411, 
m), 0.63-0.68 (2H, m), 1.26 (1H, m), 2.62 (21-1, d, J=6.6 
Hz), 2.89-2.93 (311, m), 3.18 (1H, m), 3.68 (2H, s), 4.11 
(2H, t, J=5.5 Hz), 4.18-4.22 (2H, m), 4.63 (1H, m), 6.49 
(1H, s), 6.86-6.91 (211, m), 7.04-7.07 (2H, m), 7.12 (1H, t, 
J=8.0 Hz). 

ESI-MS m/z: 
407 [M+H]+ 

492 	 µ _ c---1:3-F  

1H-NMR (CDCI3) d: 0.06 (2H, q, J=5.0 Hz), 0.44-0.48 
(211, m), 0.70 (11-1, m), 1.45 (2H, q, J=7.3 Hz), 2.65 (21-1,1, 
J=7.6 Hz), 2.89-2.94 (3H, m), 3.17 (1H, dd, J=5.5, 16.6 
Hz), 3.68 (2H, s), 4.13 (2H, t, J=5.6 Hz), 4.22-4.32 (2H, 
m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.95 (2H, m), 7.38-
7.43 (211, m). 

1H-NMR (CDCI3) S : 2.91 (1H, m), 3.00 (211, m), 3.19 
(1H, m), 3.75 (211, d, J=4.9 Hz), 3.87 (211, d, J=5.4 Hz), 
4.15 (2H, m), 4.23 (211, m), 4.63 (1H, m), 6.40-6.70 (2H, 
m), 6.92 (1 H, t, J=7.8 Hz), 7.01 (1H, m), 7.23 (31-I, m), 
7.41 (1H, 1, J=5.8 Hz), 7.69 (11-1, m), 8.58 (1H, m). 

1H-NMR (CDCI3) 6: 2.85 (1H, dd, J=3.9, 16.9 Hz), 3.01-
3.03 (4H, m), 3.06-3.18 (1H, m), 3.80 (2H, s), 4.15 (2H, t, 
J=5,5 Hz), 4.19 (2H, d, J=2.8 Hz), 4.61 (111, m), 6.54 (1H, 
s), 6.81 (11-1, d, J=8.7 Hz), 7.01-7.10 (3H, m). 

491 

493 

ESI-MS m/z: 
392 [M+H]+ 

ESI-MS m/z: 
440 [M+1-1]+ 

494 

1H-NMR (CDCI3) a: 0.88 (1H, m), 1.27 (2H, m), 1.99 
(1H, m), 2.47 (2H, m), 2.66 (1H, m), 2.85-3.08 (4H, m), 
3.16 (1 H, m), 3.71 (2H, s), 4.13-4.32 (3H, m), 4.63 (1H, 
m), 6.52 (1H, d, J=11.3 Hz), 6.82 (1H, m), 7.05 (2H, m), 
7.29 (1 H, s). 

ESI-MS re(z: 
437 [M+H]+ 

495 

1H-NMR (CDCI3) 	0.59 (2H, m), 0.68 (2H, m), 1.40 
(11-1, m), 2.86 (1H, dd, J=4.2, 17.1 Hz), 2.99 (2H, t, 
J=13.2 Hz), 3.15 (3H, m), 3.91 (2H, s}, 4.14 (2H, t, J=5.5 
Hz), 4.19 (2H, d, J=3.0 Hz), 4.62 (1H, m), 6.62 (111, s), 
6.81 (111, d, J=8.6 Hz), 7.01-7.10 (311, m). 

ESI-MS m/z: 
437 [M+H]+ 

496 

1H-NMR (CDCI3) : 1.58-1.66 (4H, m), 1.76-1.91 (2H, 
m), 2.05 (211, rn), 2.30 (1 H, m), 2.44 (2H, m), 2.88-2.94 
(3H, m), 3.17 (1H, dd, J=5.2, 16.7 Hz), 3.65 (2H, s), 4.12 
(2H, t, J=5.5 Hz), 4.22-4.32 (211, m), 4.64 (1H, m), 6.51 
(1H, s), 6.92-6.96 (21-I, m), 7.38 (1H, s), 7.42 (111, dd, 
J=2.1, 8.5 Hz). 

ESI-MS miz: 
406 [M+I-11+ 

497 

1H-NMR (CDCI3) 	2.91 (1H, dd, J=4.5, 16.3 Hz), 2.97 
(211, t, J=6.0 Hz), 3.17 (111, dd, J=5.2, 16.7 Hz), 3.72 (2H, 
s), 3.79 (211, s), 4.13 (2H, 1, J=5.2 Hz), 4.22-4.32 (2H, rn), 
4.63 (1H, m), 6.50 (11-1, s), 6.92 (1H, d, J=8.5 Hz), 6.95 
(111, d, J=7.8 Hz), 7.07 (1H, m), 7.14 (1H, td, J=1.1, 7.5 
Hz), 7.29 (1H, m), 7.37-7.43 (3H, m). 

ESI-MS m/z: 
432 [M+H]+ 

CN 

NMR 	 MS Example 
	

Structural formula 

489 

1H-NMR (CDCI3) S : 2.92 (1H, dd, J=4.8, 16.5 Hz), 3.15-
3.26 (5H, m), 3.96 (211, s), 4.16 (2H, t, J=5.5 Hz), 4.24-
4.32 (2H, m), 4.64 (11-1, m), 6.54 (1H, s), 6.92-6.96 (2H, 
m), 7.39-7.44 (2H, m). 

ESI-MS m/z: 
456 [M+H]+ N N 

490 

1H-NMR (CDCI3) 8 : 0.15-0.23 (4H, m), 0.38-0.46 (411, 
m), 0.63-0.68 (2H, m), 1.26 (1H, m), 2.62 (21-1, d, J=6.6 
Hz), 2.89-2.93 (311, m), 3.18 (1H, m), 3.68 (2H, s), 4.11 
(2H, t, J=5.5 Hz), 4.18-4.22 (2H, m), 4.63 (1H, m), 6.49 
(1H, s), 6.86-6.91 (211, m), 7.04-7.07 (2H, m), 7.12 (1H, t, 
J=8.0 Hz). 

ESI-MS m/z: 
407 [M+H]+ 

492 	 µ _ c---1:3-F  

1H-NMR (CDCI3) d: 0.06 (2H, q, J=5.0 Hz), 0.44-0.48 
(211, m), 0.70 (11-1, m), 1.45 (2H, q, J=7.3 Hz), 2.65 (21-1,1, 
J=7.6 Hz), 2.89-2.94 (3H, m), 3.17 (1H, dd, J=5.5, 16.6 
Hz), 3.68 (2H, s), 4.13 (2H, t, J=5.6 Hz), 4.22-4.32 (2H, 
m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.95 (2H, m), 7.38-
7.43 (211, m). 

1H-NMR (CDCI3) S : 2.91 (1H, m), 3.00 (211, m), 3.19 
(1H, m), 3.75 (211, d, J=4.9 Hz), 3.87 (211, d, J=5.4 Hz), 
4.15 (2H, m), 4.23 (211, m), 4.63 (1H, m), 6.40-6.70 (2H, 
m), 6.92 (1 H, t, J=7.8 Hz), 7.01 (1H, m), 7.23 (31-I, m), 
7.41 (1H, 1, J=5.8 Hz), 7.69 (11-1, m), 8.58 (1H, m). 

1H-NMR (CDCI3) 6: 2.85 (1H, dd, J=3.9, 16.9 Hz), 3.01-
3.03 (4H, m), 3.06-3.18 (1H, m), 3.80 (2H, s), 4.15 (2H, t, 
J=5,5 Hz), 4.19 (2H, d, J=2.8 Hz), 4.61 (111, m), 6.54 (1H, 
s), 6.81 (11-1, d, J=8.7 Hz), 7.01-7.10 (3H, m). 

491 

493 

ESI-MS m/z: 
392 [M+H]+ 

ESI-MS m/z: 
440 [M+1-1]+ 

494 

1H-NMR (CDCI3) a: 0.88 (1H, m), 1.27 (2H, m), 1.99 
(1H, m), 2.47 (2H, m), 2.66 (1H, m), 2.85-3.08 (4H, m), 
3.16 (1 H, m), 3.71 (2H, s), 4.13-4.32 (3H, m), 4.63 (1H, 
m), 6.52 (1H, d, J=11.3 Hz), 6.82 (1H, m), 7.05 (2H, m), 
7.29 (1 H, s). 

ESI-MS re(z: 
437 [M+H]+ 

495 

1H-NMR (CDCI3) 	0.59 (2H, m), 0.68 (2H, m), 1.40 
(11-1, m), 2.86 (1H, dd, J=4.2, 17.1 Hz), 2.99 (2H, t, 
J=13.2 Hz), 3.15 (3H, m), 3.91 (2H, s}, 4.14 (2H, t, J=5.5 
Hz), 4.19 (2H, d, J=3.0 Hz), 4.62 (1H, m), 6.62 (111, s), 
6.81 (111, d, J=8.6 Hz), 7.01-7.10 (311, m). 

ESI-MS m/z: 
437 [M+H]+ 

496 

1H-NMR (CDCI3) : 1.58-1.66 (4H, m), 1.76-1.91 (2H, 
m), 2.05 (211, rn), 2.30 (1 H, m), 2.44 (2H, m), 2.88-2.94 
(3H, m), 3.17 (1H, dd, J=5.2, 16.7 Hz), 3.65 (2H, s), 4.12 
(2H, t, J=5.5 Hz), 4.22-4.32 (211, m), 4.64 (1H, m), 6.51 
(1H, s), 6.92-6.96 (21-I, m), 7.38 (1H, s), 7.42 (111, dd, 
J=2.1, 8.5 Hz). 

ESI-MS miz: 
406 [M+I-11+ 

497 

1H-NMR (CDCI3) 	2.91 (1H, dd, J=4.5, 16.3 Hz), 2.97 
(211, t, J=6.0 Hz), 3.17 (111, dd, J=5.2, 16.7 Hz), 3.72 (2H, 
s), 3.79 (211, s), 4.13 (2H, 1, J=5.2 Hz), 4.22-4.32 (2H, rn), 
4.63 (1H, m), 6.50 (11-1, s), 6.92 (1H, d, J=8.5 Hz), 6.95 
(111, d, J=7.8 Hz), 7.07 (1H, m), 7.14 (1H, td, J=1.1, 7.5 
Hz), 7.29 (1H, m), 7.37-7.43 (3H, m). 

ESI-MS m/z: 
432 [M+H]+ 
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[Table 65] 



502 	 N 

503 

CN 

504 

505 

506 
	

H 
r 

'>.. 

Example Structural formula NMR MS 

498 

,CN 

, - 	.-----,N  _pi 
-4. 	I 	

- 	-- ,- -, -0 , 

1H-NMR (cacy 6 : 1.72 (21•I, m), 1,81-1.97 (2H, In). 
2.10 (2H, m), 2.53-2.63 (3H, m), 2.86-2.96 (3H, m), 3.17 
OH, dd, J=5.2, 16.51-1z). 3.63 (2H, 0,4.11 (2H. t, J=5.6 
Hz):  4.22-4.32 (2H, m), 4.64 (11-1. m), 6.50 (1H, s), 6.93 
(1H, d, J=8 5 Hz), 0.95 (1H, s), 7.38 (tH, s), 7.42 (1H, dd, 

 

J=2.0, 8.5 Hz). 

ES1-MS rniz: 
392 [M+H]+ 

499 

_,,CN 

r'') 	, 
4'):- 	,,, 	/.,......_1„...,H;- 	

Pi-. ( 
— 	

-_,f _.-N 	-,< 
NC 	 b 

1H-NMR (CDC11) 5 : 2.89-2.97 (3H, re)), 3.18 (1H, dd. 
J=62, 16.7 Hz), 3.73 (21-1, s), 3.89 (2H, s), 4.14 pH, 1. 
J=5.4 Hz), 4.23-4.33 (2H, m), 4.55 (1H, m), 6.50 (1H, 5), 
6.93 (111,1-1, J=8.6 H4,11.97 (1H, rl, J=7.8 Hz), 7.38-7.43 
(3H, m). 7.54 (1H, t, J=7.5 Hz), 7.67 (1H, d, J=7.8 Hz), 
7.76 (1 H, d, J=7.8 Hz). 

Esi..ms mia: 
462 [M+H]-1. 

500 

I 

r'''M11 
' _A 	r--14- 	:il 	i-, 	' ,,. 	, 	-N 	j..,,:k --‹ 	. 	.. ---, %\-- 	••-.- 	\---E( _L.. 	 b 

1H-raiR (CDC13) 57 1.14 (4H, m), 2.34 (1H, dd, J=4.5, 
17 0 Hz), 3.14 (1H, dd, J=5.3, 16 9 Hz), 3.24 (2H, t, J=5 3 
Hz), 3.96 (2H, s), 4.07 (2H, t, .1•=5.5 Hz), 4.14-4.21 (2H, 
m)., 4.60 (1H, m), 8A7 (1H, s), 6.80 (1H. d, -1=8.7 Hz), 
6.97-7.08 (3H, m), 7.17 (1H, m), 7.28 (1H, s), 7.65 (1H, 
ul, J-=1.8, 7.7 Hz), 8.58 (1H, d, J=3.9 Hz). 

Esi_ms rniz: 
450 [M+14J+ 

501 

FN 
Fs 	

" 	r---N--N 
..---T-N, 	

,/--- , 	, 
-( /- ;_./ 

‘,.. 	'---c  ..., 

1H-NMR (CDC13) 5: 1.50 (6H, s), 2.84 (2H, 1 J=.5.2 Hz), 
2.92 (1H, dd, J=5.0. 16.7 Hz), 3.17 (1H, dd, J=5.1. 18.7 
Hz), 3.66 (1H, g), 4.04 (2H, 1..1=5.2 Hz), 4.23-4.32 (2H, 
m), 4.54 {1H, m), 6_51 OH, s), 6.52-6_86 (2H, m), 7.17 
(1H, q, J=3.7 Hz), 7.38 (1H, s), 7.42 (1H, d, J41.6 Hz), 
7.60 (2H. 6. J=3.7 Hz), 8.57 (1H, d, J-4.6 Hz), 

Esi_ms mit 
443 [M-FHJ+ 

--....- 
gN 

,.. 

1F1-NMR (CDC13) 5: 0.04 (2H, rn), 0.47 (2H, m), 0.73 
(1H, m), 1.17 (6H, s), 1.41 (2H, d, J=6.4 Hz), 2.91 (1H. 
rid ..4_9_ 18 4 Hz) 2.98 12H. 1 J=fi 3 Hz1 3.17 f1H_ dd. FC LUC rya, 

420 [M-Ht + .1=5.2. 16_5 Hz), 3.83 (2H, s), 4.08 (21-1, t, J=5.4 Hz), 4.22-
4.33 (2H, m), 4.64 (1H, 1-0, 6.51 (11-1, s), 8.92-6 96 (2H, 
m), 7.38 (1H, s). 7.42 (1H, dd. J=1.7, 8.5 Hz). 

1114,1MR (CDC40 	2.25-2.38 (2H, rn), 2.91 (11I, dd. 
J.4.9, 16.5 Hz), 3.12-3.2013H, rn), 3.89 (2H, 5), 4.03 

H, t,..1=5.2 Hz), 4.23-4,31 (3H. m), 4.64 (1H, rri), 6.51 
(1H, 0, 6.92-6 94 (2H, m L. 7.38 (1H, s), 7.42 (1H d 
J=8 4 Hz) 

1H-NMR (CDC13) 8 : 0.06 (2H, q, J=5.0 Hz), 0.43-0.48 
(2H, m), 0.71 (1H, inn ), 1.45 (2H, q, J=7 4 Hz), 2.64 (2H, t, 
J=7.6 Hz), 2.04-2.93 (3H, m), 3.06 (2H, dl:  .1=4.5, 20.1 
Hz), 3.17 (1H, dd, J=5.5, 16.7 Hz), 3.68 (2H, s), 4.11- 
4.23 (4 H. m), 4.03 (1H, m), 5.88 (111, En), 6.51 	s), 
0.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.90-7.05 (2H, m). 

1 H-NMR (GDC'2) : 0.06-0.07 (2H, m), 0.40.47 (2H, 
m), 0.70 (1H, m), 1.45 (2H, q, J=7.4 Hz), 2.64 (2H, t, 
.1.7.6 Hz), 2.80-2.93 (3H, m). 3.18 (111, in), 3.68 (2H. s), 
3.81 (2f I, q. J48.13 I Iz), 4.13 Pit t, J=5,6 Hz), 4.20.4.24 
(2H, m), 4.57 (2H. s), 4.64 (1H, m), 6.51 (1H. s), 6.87 
(1H, d, J=8.6 Hz), 7.02-7.05 (2H. m), 7.11 (1H, d, J=8.1 
Hz). 

1H-NMR (CDC15) 	2.32-244 (2H, m). 2.80-2.84 (2H, 
rn):  2.90-2.97 (31-1, rn), 3.18-322 (1H, rn), 3.72 (2H, s), 
4.114.16 (2H. m), 4.26 (2H, m), 4.66 (1H, m), 6.53 (1H, 
sj, 6.93-7.00(2H, m), 7.33 (1H, 0, 7.39-7.45 (1H, m). 

PSI-MS mi.? 
446 [M-1-1]+ 

ESI-MS 
431 [M-FH.1+ 

ES1-MS rniz: 
479 [Min] 

ESI-MS 
463 [M+H]+ 

Example Structural formula NMR MS 

498 

N 
ti oN.....c 

1H-NMR (CDCI3) 5: 1.72 (211, m), 1.81-1.97 (2H, m), 
2.10 (2H, m), 2.53-2.63 (3H, m), 2.86-2.96 (3H, m), 3.17 
(1H, dd, J=5.2, 16.5 Hz), 3.63 (2H, s), 4.11 (2H, t, J=5.6 
Hz), 4.224.32 (2H, m), 4.64 (1 H, m), 6.50 (1H, s), 6.93 
(1H, d, J=8.5 Hz), 6.95 (111, s), 7.38 (1H, s), 7.42 (1H, dd, 
J=2.0, 8.5 Hz). 

ESI-MS miz: 
392 [MA-H1+ 

1H-NMR (CDCI3) 8: 2.89-2.97 (3H, m), 3.18 (11-I, dd, 
N J=5.2, 16.7 Hz), 3.73 (2H, s), 3.89 (21-I, s), 4.14 (2H, 1, 

499 

Fill\---h(---Cql".CFC 

J=5.4 Hz), 4.23-4.33 (2H, m), 4.65 (1H, m), 6.50 (1H, s), 	ESI-MS mit: 
6.93 	d, J=8.5 Hz), 6.97 	d, J=7.8 Hz), 7.38-7.43 	482 (1H, 	 (1H, 	 [M+H]+ 
(3H, m), 7.54 (11-1, t, J=7.5 Hz), 7.67 (1H, d, J=7.8 Hz), 
7.76 (1H, d, J=7.8 Hz). 

1H-NMR (CDCI3) 5: 1.14 (4H, m), 2.84 (1H, dd, J=4.5, 
I 17.0 Hz), 3.14 (1H, dd, J=5.3, 16.9 Hz), 3.24 (2H, t, J=5.3 

500 
----- 	ri Hz), 3.96 (2H, s), 4.07 (2H, t, J=5.5 Hz), 4.14-4.21 (21-1, ESI-MS mt.: 

'N___O41.. m), 4.60 (1H, m), 6.47 (1H, s), 6.80 (1I-1, d, J=8.7 Hz), 450 1M+H)+ 
o 6.97-7.08 (3H, m), 7.17 (1H, m), 7.28 (11-1, s), 7.65 (1H, 

td, J=1.8, 7.7 Hz), 8.58 (1H, d, J=3.9 Hz). 

1H-NMR (CDCI3) 5: 1.50 (6H, s), 2.84 (2H, t, J=5.2 Hz), 
N 2.92 (1H, dd, J=5.0, 16.7 Hz), 3.17 (1H, dd, J=5.1, 16.7 

501 --"O 	r---..14_, 	H Hz), 3.86 (1H, s), 4.04 (2H, 1, J=5.2 Hz), 4.23.4.32 (2H, ESI-MS mit: t>c   
N)..„)---, 	— m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 (2H, m), 7.17 443 1M+H)+ 

(1H, q, J=3.7 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 Hz), 
7.66 (2H, d, J=3.7 Hz), 8.57 (1H, d, J=4.6 Hz). 

1H-NMR (CDCI3) a: 0.04 (2H, m), 0.47 (2H, m), 0.73 
0N (1H, m), 1.17 (6H, s), 1.41 (2H, d, J=6.9 Hz), 2.91 (1H, 

502 
r ,N__. 	H...  dd, J=4.9, 16.4 Hz), 2(98 	t, J=5.8 Hz), 3.17 (1H, dd, 	ESI-MS  

NN -10—C J=5,2, 16.5 Hz), 3.83 (2H, a), 4.08 (2H, t, J=5.4 Hz), 4.22- 	420 1M+1-11+ 
4.33 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 (2H, 
m), 7.38 (1H, s), 7.42 (1 H, dd, J=1.7, 8.5 Hz). 

N 1H-NMR (CDCI3) 8: 2.25-2.38 (2H, m), 2.91 (1H, dd, 
J=4.9, 16.5 Hz), 3.12-3.20 (3H, m), 3.89 (2H, s), 4.03 

503 

	

r''N—N 	Ia. 
F3C-- \a---N, 	1,,_. 

(1H, t, J=5.2 Hz), 4.23-4.31 (3H, m), 4.64 (1H, m), 6.51 
(1H, s), 6.92-6.94 (2H, m), 7.38 (1H, s), 7.42 (11-1, d, 

ESI-MS mit: 
446 [M+Hp- 

J=8.4 Hz). 

1H-NMR (CDCI3) 5: 0.06 (2H, q, J=5.0 Hz), 0.43-0.48 
(2H, m), 0.71 (1H, m), 1.45 (2H, q, J=7.4 Hz), 2.64 (2H, t, 
J=7.6 Hz), 2.8.4-2.93 (3H, m), 3.06 (2H, dt, J=4.5, 26.1 	ESI-MS mit: 504 

r--N_ _N 	HNNN Hz), 3.17 (11-I, dd, J=5.5, 16.7 Hz), 3.68 (2H, s), 4.11- 	431 [M+1-1]4- 
v.,-/---N._,N...__ 4.23 (4H, m), 4.63 (1H, m), 5.88 (1H, m), 6.51 OH, a), 

6.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.00-7.05 (2H, m). 

1H-NMR (CDCI3) 5: 0.06-0,07 (2H, m), 0.45-0.47 (2H, 
m), 0.70 (11-1, m), 1.45 (2H, q, .J=7,4 Hz), 2.64 (2H, I, 
J=7.6 Hz), 2.86-2.93 (3H, m), 3.18 (1H, m), 3.68 (2H, s), 

505 3.81 (2H, q, J=8.8 Hz), 4.13 (2H, t, J=5.6 Hz), 4.20-4.24 	ESI-MS int: 

r-- t-,,i 	H 	—7. 	-- (21-1, m), 4.57 (2H, a), 4.64 (1H, m). 6.51 (1H, s), 6.87 	
479 [M+H)-1- 

Q___/ 
\7------N _N,_.  ,,,_ (1H, d, J=8.6 Hz), 7.02-7.05 (2H, m), 7.11 (1H, d, J=8,1 

Hz). 

1H-NMR (CDCI3) 5: 2.32-2.44 (2H, m), 2.80-2.84 (2H, 
m), 2.90-2.97 (3H, m), 3.18-3.22 (1H, m), 3.72 (2H, s), 	ESI-MS miz: 506 --\.N 	H. r 4.11-4.16 (2H, in), 4.26 (2H, m), 4.66 (1H, m), 6.53 (1H, 	463 [M+H]v F3C-N---AN__- -..1..,,,,---<1 	
s), 6.93-7.00(2H, m), 7.33 (1H, s), 7.39-7.45 (1H, m). 

Example Structural formula NMR MS 

498 

N 
ti oN.....c 

1H-NMR (CDCI3) 5: 1.72 (211, m), 1.81-1.97 (2H, m), 
2.10 (2H, m), 2.53-2.63 (3H, m), 2.86-2.96 (3H, m), 3.17 
(1H, dd, J=5.2, 16.5 Hz), 3.63 (2H, s), 4.11 (2H, t, J=5.6 
Hz), 4.224.32 (2H, m), 4.64 (1 H, m), 6.50 (1H, s), 6.93 
(1H, d, J=8.5 Hz), 6.95 (111, s), 7.38 (1H, s), 7.42 (1H, dd, 
J=2.0, 8.5 Hz). 

ESI-MS miz: 
392 [MA-H1+ 

1H-NMR (CDCI3) 8: 2.89-2.97 (3H, m), 3.18 (11-I, dd, 
N J=5.2, 16.7 Hz), 3.73 (2H, s), 3.89 (21-I, s), 4.14 (2H, 1, 

499 

Fill\---h(---Cql".CFC 

J=5.4 Hz), 4.23-4.33 (2H, m), 4.65 (1H, m), 6.50 (1H, s), 	ESI-MS mit: 
6.93 	d, J=8.5 Hz), 6.97 	d, J=7.8 Hz), 7.38-7.43 	482 (1H, 	 (1H, 	 [M+H]+ 
(3H, m), 7.54 (11-1, t, J=7.5 Hz), 7.67 (1H, d, J=7.8 Hz), 
7.76 (1H, d, J=7.8 Hz). 

1H-NMR (CDCI3) 5: 1.14 (4H, m), 2.84 (1H, dd, J=4.5, 
I 17.0 Hz), 3.14 (1H, dd, J=5.3, 16.9 Hz), 3.24 (2H, t, J=5.3 

500 
----- 	ri Hz), 3.96 (2H, s), 4.07 (2H, t, J=5.5 Hz), 4.14-4.21 (21-1, ESI-MS mt.: 

'N___O41.. m), 4.60 (1H, m), 6.47 (1H, s), 6.80 (1I-1, d, J=8.7 Hz), 450 1M+H)+ 
o 6.97-7.08 (3H, m), 7.17 (1H, m), 7.28 (11-1, s), 7.65 (1H, 

td, J=1.8, 7.7 Hz), 8.58 (1H, d, J=3.9 Hz). 

1H-NMR (CDCI3) 5: 1.50 (6H, s), 2.84 (2H, t, J=5.2 Hz), 
N 2.92 (1H, dd, J=5.0, 16.7 Hz), 3.17 (1H, dd, J=5.1, 16.7 

501 --"O 	r---..14_, 	H Hz), 3.86 (1H, s), 4.04 (2H, 1, J=5.2 Hz), 4.23.4.32 (2H, ESI-MS mit: t>c   
N)..„)---, 	— m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 (2H, m), 7.17 443 1M+H)+ 

(1H, q, J=3.7 Hz), 7.38 (1H, s), 7.42 (1H, d, J=8.6 Hz), 
7.66 (2H, d, J=3.7 Hz), 8.57 (1H, d, J=4.6 Hz). 

1H-NMR (CDCI3) a: 0.04 (2H, m), 0.47 (2H, m), 0.73 
0N (1H, m), 1.17 (6H, s), 1.41 (2H, d, J=6.9 Hz), 2.91 (1H, 

502 
r ,N__. 	H...  dd, J=4.9, 16.4 Hz), 2(98 	t, J=5.8 Hz), 3.17 (1H, dd, 	ESI-MS  

NN -10—C J=5,2, 16.5 Hz), 3.83 (2H, a), 4.08 (2H, t, J=5.4 Hz), 4.22- 	420 1M+1-11+ 
4.33 (2H, m), 4.64 (1H, m), 6.51 (1H, s), 6.92-6.96 (2H, 
m), 7.38 (1H, s), 7.42 (1 H, dd, J=1.7, 8.5 Hz). 

N 1H-NMR (CDCI3) 8: 2.25-2.38 (2H, m), 2.91 (1H, dd, 
J=4.9, 16.5 Hz), 3.12-3.20 (3H, m), 3.89 (2H, s), 4.03 

503 

	

r''N—N 	Ia. 
F3C-- \a---N, 	1,,_. 

(1H, t, J=5.2 Hz), 4.23-4.31 (3H, m), 4.64 (1H, m), 6.51 
(1H, s), 6.92-6.94 (2H, m), 7.38 (1H, s), 7.42 (11-1, d, 

ESI-MS mit: 
446 [M+Hp- 

J=8.4 Hz). 

1H-NMR (CDCI3) 5: 0.06 (2H, q, J=5.0 Hz), 0.43-0.48 
(2H, m), 0.71 (1H, m), 1.45 (2H, q, J=7.4 Hz), 2.64 (2H, t, 
J=7.6 Hz), 2.8.4-2.93 (3H, m), 3.06 (2H, dt, J=4.5, 26.1 	ESI-MS mit: 504 

r--N_ _N 	HNNN Hz), 3.17 (11-I, dd, J=5.5, 16.7 Hz), 3.68 (2H, s), 4.11- 	431 [M+1-1]4- 
v.,-/---N._,N...__ 4.23 (4H, m), 4.63 (1H, m), 5.88 (1H, m), 6.51 OH, a), 

6.84 (1H, d, J=8.3 Hz), 6.94 (1H, s), 7.00-7.05 (2H, m). 

1H-NMR (CDCI3) 5: 0.06-0,07 (2H, m), 0.45-0.47 (2H, 
m), 0.70 (11-1, m), 1.45 (2H, q, .J=7,4 Hz), 2.64 (2H, I, 
J=7.6 Hz), 2.86-2.93 (3H, m), 3.18 (1H, m), 3.68 (2H, s), 

505 3.81 (2H, q, J=8.8 Hz), 4.13 (2H, t, J=5.6 Hz), 4.20-4.24 	ESI-MS int: 

r-- t-,,i 	H 	—7. 	-- (21-1, m), 4.57 (2H, a), 4.64 (1H, m). 6.51 (1H, s), 6.87 	
479 [M+H)-1- 

Q___/ 
\7------N _N,_.  ,,,_ (1H, d, J=8.6 Hz), 7.02-7.05 (2H, m), 7.11 (1H, d, J=8,1 

Hz). 

1H-NMR (CDCI3) 5: 2.32-2.44 (2H, m), 2.80-2.84 (2H, 
m), 2.90-2.97 (3H, m), 3.18-3.22 (1H, m), 3.72 (2H, s), 	ESI-MS miz: 506 --\.N 	H. r 4.11-4.16 (2H, in), 4.26 (2H, m), 4.66 (1H, m), 6.53 (1H, 	463 [M+H]v F3C-N---AN__- -..1..,,,,---<1 	
s), 6.93-7.00(2H, m), 7.33 (1H, s), 7.39-7.45 (1H, m). 
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[1454] 

[Table 66] 



Example 

597 

Structural formula 	 NMR 

Fab 
1H-NMR (C.IDC13) 3: 2.32-2.45 RH, m), 2.77-2 99 (3H, 

0 	m), 2.95 (21-1. m), 3.18-.3 21 (1H, m), 3.72 (2H, s), 3.78- 
3.69 {2H, m), 4.1(3-4.17 (2H. ni), 4.21 (2H, m), 4.57 (2H. 

' 
rTh.1--ti11. 	7 0 

	

a ), 4.84 (1H, m), 6.53 (1H, a), 8.88 (1H, d, .V8.3 Hz), 

Fab \ --+),___J-.,_)---( 	\ 	 7.00-7.05 (2H, m), 7.12 OK d, J=8.3 Hz). 

'AS 

ESI-IMS mtz: 
507 [M+H]+ 

508 

..„-„ 	1H-NMH (CE/Gla) 5: 2.89 (11-1, m), 3.21 (1H. m), 3.65 
,----1.4- 	 .5 1 	 (2H, t, J=5.5 Hz), 4.21-4.23 (4H, m), 4.36 (2H, s), 4.66 

N,..---,„,"

.._ 
‘... 	 (1H, m), 6.63 (1H, s), 6.87-6.95 (4H, rn), 6.96-7.16 (5H, fTh- 	'- 

--4. F 	,.....- 	 b 	
m). 

ESI-MS mix: 
393 Itl+H1+ 

509 

1H-NMR (COCIO 8: 2.77 OH, m), 3.06-3.23 (SR m),. 
N 	tti 	• FA.. 	_ 14 	••?. , 	• _ 	.-_, 	3..M (2H, a), 4.10-4.24 (4H, m), 4_56 (1H, m), 6.77 (1H, d, 

'' 'Si 	b 	 J=8.7 Hz), 6.90 {I H, d, J=8.8 Hz), 7.00 (1H, m), 7.07 [1H, 

dd, J=2.3, 8.5 Hz), 7.30-7.37 (5H, m). 

ESI-MS mix: 
491 [1..4-041+ 

ES1 	rule; 
431114+1+ 

ES14015 mkt: 
507 Rb1+ HI+ 

510 
MS  

1H-NMR (C0C.10 8: 2.71 (2H, q, J=8.1 Hz). 2.88 (1H, 

r
,--', .0 	

1—Th 	m1, 2.97-3.01 (2H, m), 3.20 {1H, dd. J.5.5, 16.8 Hz), 3.77 
L, 	:

_", ._....- 	
,---, `k. 	m_ 	,---'5  

-, ----.. 	„, 	r 	_ 	+• 
_, 	

(1H, m), 3.99-4.09 (3H, m), 4.21 (2H, d, J.3.0 Hz), 4.59 

	

- -,...---,•,,, 	6 	N-__cf 	
(1H, s), 4.64 (1H, 4).4.130 OH. s), 6.56 (1 H. m), 6.87- 

0.92 (2H, m), 7.06-7.07 (2H, m). 7.12-7.24 (6H. m). 

511 

..-..,-.. 
	 11-1-NMR (COCIO 8: 2.67 (11i. dd, J=4.1. 16.511z), 3.19 

/ 	i 	N 	H 	— 	
(1H, dd, 	(2H, 	Hz), L.19-4.21 

N-- if  
`'6..-- 	, 	>-- .,, 	'. 	 (4H, m), 4.56 (2H. s), 4.63 OK m), 6.58 (1H, s), 6.87- 

	

- 	., 	. _ 
4 	 0 	 6.92 (2H, m), 7.04-7.07 (2H, m). 7.14 (1H, m), 7.75-7.76 

(2H, m), 7.93 (1H, n1), B.23 (11-I, m). 

512 

.CFs .._ 	, 	 1H-NMR (CDC]) 87 2.37 (3H, s), 2.97 (114, m), 3.23 (1H, 

	

F.---,,,, 	II-. ,(— 	 dd, i = 4.9, 15.8 Hz), 4.09.4.10 (2H. m), 4.20-4.21 (2H, 

	

'---6--,--, 	‘, 	- 	 m1, 4.28 (2H, a), 4.66 (1H, m.), 4.E12 (2H, s). 5.33 (1H, s), -d 
0 

	

..,-,. 	 6.96 (1 I-1, d, J = 8.5 Hz), 7.34 (1H, s), 7.39 (1H, d, J = 8.2 
Ham? 	 Hz), 7.4 9 (1H, 8), 7.63 (1H, d, J = 7.8 Hz). 

ESI-MS miz:  
448 [M+ H]+ 

513 

P n 
H 	[ 	 1H N MR (CDC1) 3 7 2.94-2 99 (114, rri), 3.243.28{9H, 

,..
( „- 	

41, 
---,;, 

)4" ' 
L

s), L.12 (21-1, m), 4.18-4.21 (2H, pr ), 4.29 (2H, m). 4.64- 
--,,_-,..:, 

c 	b 	 4.69 (1H, m), 5.12 (2H, s), 6.73-5.7-7(1H, ra), 6.86-7.110 
.. 	 (11-1. m),), 7.35-7.43 (3H, m), 7.76-7.82 (1H, m), 8.24-8.29 

re 	', 
' 	 (1H, m). 

F..:,....; 

46.3  NI
S 

 -H-1
Mt:  

ES'I 	1 

514 

,CF, 

	

.-_--,' 

	
11-1-NMR (CDC:13) 8: 2.94-2.99 (111, m), 3.20-3.25 OH, 

--- 	' r 
.._,

-14 	/. . 	. 
a 	 % 	') --O. 	 m]. 4.13 (2H, m), 4.18 {2H, m). 4.29 (2H, m), 4.62-4.70 
.—y 	--.6 	 (1H. m), 5.11 (2H, s), 5.95-6.99 (1H. m), 7.14-7.15 (1H, 

N
,----e

y 

9 	
m), 7.35-7.41 (3H. m), 7.64-7.68 (1H, m), 8.32-8..35 (1H, 

1 	, 	 m). 

Cr 

m 

Ni----.. 	1 	.. 	
1H-NMR (CDC13) 8:2.87-2.90(1H. 11), 3.10-3,19 OH, 

N 	1 
m). 4.06-4.28 (6H. m), 4.46-4.51 (1H, m), 5.00 (2H, 3), 

° 	
6.73-6,82 (1H, m). 7.00-7.11 (3H, m), 7.69-7.79 (2H, m), 

8.30 (1H, rn), 8.81 {1H, m). 
',...... 

ES1-M5 mtz: 
479 [1,,,t-FH]+ 

e31-ms r•ifz: 
411 [M+H]+ 515 

Example Structural formula NMR MS 

ESI-MS rniz: 
507 [M+Hp- 507 

ra  

0 

J 
f-----N-N, 	4 	, 

F3C--N----N, r̀ot 

111-NMR (CDCI3) 8:2.32-2.45 (2H, m), 2.77-2.90 (31-1, 
m), 2.95 (2H, m), 3.16-3.21 (1H, m}, 3.72 (21-1, s), 3.78- 
3.88 (2H, m),, 4.10.4.17 (2H, m), 4.21 (21-1, m), 4.57 (2H, 
s), 4.64 (1H, m), 6.53 (1H, s), 8.88 (1H, d, J--8.3 Hz), 
7.00-7.05 (2H, m), 7.12 (1H, d, J=8.3 Hz). 

508 
N— 	H AEA 

* 	

\ 

. Irv'  

1H-NMR (CDCI3) 8: 2.89 (1H, m), 3.21 (1H, m), 3.65 
(2H, t, J=5.5 Hz), 4.21-4.23 (4H, m), 4.36 (2H, s), 4.65 
(1H, m), 6.63 (1H, s), 6.87-6.95 (4H, m), 6.98-7.16 (5H, 
m}. 

ESI-MS m/z: 
393 [M+F1]-1- 

509 

CI 

N N 	H 	- 
F30.,,, A.4  

0 

1H-NMR (CDCI3) 8: 2.77 (I H, m), 3.06-3.23 (5H, m), 
3.86 (2H, s), 4.10-4.24 (4H, m), 4.56 (1E-1, m), 6.77 (1H, d, 
J=8.7 Hz), 6.90 (1H, d, J=8.6 Hz), 7.00 (1H, m), 7.07 (1H, 
dd, J=2.3, 8.5 Hz), 7.30-7.37 {5H, m). 

1H-NMR (CDCI3) 8: 2.71 (2H, q, J=8.1 Hz), 2.88 (1H, 
m), 2.97-3.01 (2H, m), 3.20 (1H, dd, J=5.5, 16.8 Hz), 3.77 
(1H, m), 3.99-4.09 (3H, m), 4.21 (2H, d, J=3.0 Hz), 4.59 
(1H, s), 4.64 (I H, m), 4.80 (I H, s), 6.56 (1H, m), 6.87- 
6.92 (21-1, m), 7.06-7.07 (21-I, m), 7.12-7.24 (6H, m). 

IH-NMR (01:1013) 8: 2.87 (1H, dd, J=4.1, 16.5 Hz), 3.19 
(1H, dd, J-5.3, 16.6 Hz), 3.82 (2H, t, J-5.5 Hz), 4.19-4.21 
(4H, m), 4.50 (2H, s), 4.63 (1H, m), 6.58 (1H, s), 6.87-
6.92 (2H, m), 7.04-7.07 (2H, m), 7.14 (1H, m), 7.75-7.78 
(2H, m), 7.93 (1H, m), 8.23 (1H, m). 

507 [M+1-1]+
F 

ESI-MS mlz: 
491 [M+H]+ 

E51-MS miz: 
431 [M+H]+ 

ESI-MS miz: 

510 r---N-N 	H 

• . 

511 
H 

_N 
0 

512 

F 
H 

/ 
. 

H  

114-NM H (CDCI3) 6: 2.37 (3H, a), 2.97 (1H, m), 3.23 (1H, 
dd, J = 4.9, 16.8 Hz), 4.09-4.10 (2H, m), 4.20-4.21 (21-I, 
m), 4.28 (2H, s), 4.66 (11-I, rn), 4.82 (21-I, s), 6.33 (1H, s), 
6.96 (1H, d, J = 8.5 Hz), 7.34 (11-1, s), 7.39 (114, d, J = 8.2 
Hz), 7.49 (1H, s), 7.63 (1H, d, J = 7.8 Hz). 

ESI-MS miz: 
448 [1 41+1-1]+ 

 

513 

Fn 
H 

• • 4.69 . 
...- 

F 

1H-NMR (CDCI3) 8:2.94-2.99 (1H, m), 3.20-3.26 (1H, 
s), 4.12 (21-1, rn), 4.18-4.21 (2H, m), 4.29 (2H, m), 4.64- 

(11-1, m), 5.12 (2H, s), 6.73-6.77(1H, rn), 6.96-7.00 
(111, m), 7.35-7.43 (3H, m), 7.76-7.82 (11-1, m), 8.24-8.29 
(1H, m). 

ESI-MS miz: 
463 [M+11+ 

514 .4 	. 

N

Y 	

0 

1H-NMR (CDCI3) 8: 2.94-2.99 (1H, rn), 3.20-3.25 (1H, 
m), 4.13 (21-1, m), 4.18 (2H, m), 4.29 (2H, m), 4.62-4.70 
(1H, m), 5.11 (2H, s), 6.95-6.99 (1H, m), 7.14-7.16 (11-1, 
rn), 7.35-7.41 (31-I, m), 7.64-7.68 (1H, m), 8.32-8.35 (11-1, 
m). 

1H-NMR (CDCI3) 8: 2.87-2.90 (11-1, m), 3.10-3,19 (1H, 
m), 4.06-4.28 (6H, m), 4.464.51 (1H, m), 5.00 (2H, s), 
6.73-6.82 (11-1, m), 7.00-7.11 {3H, m), 7.69-7.79 (211, m), 
8.30 (1H, m), 8.81 {1H, m). 

ESI-MS miz: 
479 [M+H]+ 

ESI-MS miz: 
411 [M-E1-1]+ 515 

CI 
A/  1.4..-N  

• 

N 

Example Structural formula NMR MS 

ESI-MS rniz: 
507 [M+Hp- 507 

ra  

0 

J 
f-----N-N, 	4 	, 

F3C--N----N, r̀ot 

111-NMR (CDCI3) 8:2.32-2.45 (2H, m), 2.77-2.90 (31-1, 
m), 2.95 (2H, m), 3.16-3.21 (1H, m}, 3.72 (21-1, s), 3.78- 
3.88 (2H, m),, 4.10.4.17 (2H, m), 4.21 (21-1, m), 4.57 (2H, 
s), 4.64 (1H, m), 6.53 (1H, s), 8.88 (1H, d, J--8.3 Hz), 
7.00-7.05 (2H, m), 7.12 (1H, d, J=8.3 Hz). 

508 
N— 	H AEA 

* 	

\ 

. Irv'  

1H-NMR (CDCI3) 8: 2.89 (1H, m), 3.21 (1H, m), 3.65 
(2H, t, J=5.5 Hz), 4.21-4.23 (4H, m), 4.36 (2H, s), 4.65 
(1H, m), 6.63 (1H, s), 6.87-6.95 (4H, m), 6.98-7.16 (5H, 
m}. 

ESI-MS m/z: 
393 [M+F1]-1- 

509 

CI 

N N 	H 	- 
F30.,,, A.4  

0 

1H-NMR (CDCI3) 8: 2.77 (I H, m), 3.06-3.23 (5H, m), 
3.86 (2H, s), 4.10-4.24 (4H, m), 4.56 (1E-1, m), 6.77 (1H, d, 
J=8.7 Hz), 6.90 (1H, d, J=8.6 Hz), 7.00 (1H, m), 7.07 (1H, 
dd, J=2.3, 8.5 Hz), 7.30-7.37 {5H, m). 

1H-NMR (CDCI3) 8: 2.71 (2H, q, J=8.1 Hz), 2.88 (1H, 
m), 2.97-3.01 (2H, m), 3.20 (1H, dd, J=5.5, 16.8 Hz), 3.77 
(1H, m), 3.99-4.09 (3H, m), 4.21 (2H, d, J=3.0 Hz), 4.59 
(1H, s), 4.64 (I H, m), 4.80 (I H, s), 6.56 (1H, m), 6.87- 
6.92 (21-1, m), 7.06-7.07 (21-I, m), 7.12-7.24 (6H, m). 

IH-NMR (01:1013) 8: 2.87 (1H, dd, J=4.1, 16.5 Hz), 3.19 
(1H, dd, J-5.3, 16.6 Hz), 3.82 (2H, t, J-5.5 Hz), 4.19-4.21 
(4H, m), 4.50 (2H, s), 4.63 (1H, m), 6.58 (1H, s), 6.87-
6.92 (2H, m), 7.04-7.07 (2H, m), 7.14 (1H, m), 7.75-7.78 
(2H, m), 7.93 (1H, m), 8.23 (1H, m). 

507 [M+1-1]+
F 

ESI-MS mlz: 
491 [M+H]+ 

E51-MS miz: 
431 [M+H]+ 

ESI-MS miz: 

510 r---N-N 	H 

• . 

511 
H 

_N 
0 

512 

F 
H 

/ 
. 

H  

114-NM H (CDCI3) 6: 2.37 (3H, a), 2.97 (1H, m), 3.23 (1H, 
dd, J = 4.9, 16.8 Hz), 4.09-4.10 (2H, m), 4.20-4.21 (21-I, 
m), 4.28 (2H, s), 4.66 (11-I, rn), 4.82 (21-I, s), 6.33 (1H, s), 
6.96 (1H, d, J = 8.5 Hz), 7.34 (11-1, s), 7.39 (114, d, J = 8.2 
Hz), 7.49 (1H, s), 7.63 (1H, d, J = 7.8 Hz). 

ESI-MS miz: 
448 [1 41+1-1]+ 

 

513 

Fn 
H 

• • 4.69 . 
...- 

F 

1H-NMR (CDCI3) 8:2.94-2.99 (1H, m), 3.20-3.26 (1H, 
s), 4.12 (21-1, rn), 4.18-4.21 (2H, m), 4.29 (2H, m), 4.64- 

(11-1, m), 5.12 (2H, s), 6.73-6.77(1H, rn), 6.96-7.00 
(111, m), 7.35-7.43 (3H, m), 7.76-7.82 (11-1, m), 8.24-8.29 
(1H, m). 

ESI-MS miz: 
463 [M+11+ 

514 .4 	. 

N

Y 	

0 

1H-NMR (CDCI3) 8: 2.94-2.99 (1H, rn), 3.20-3.25 (1H, 
m), 4.13 (21-1, m), 4.18 (2H, m), 4.29 (2H, m), 4.62-4.70 
(1H, m), 5.11 (2H, s), 6.95-6.99 (1H, m), 7.14-7.16 (11-1, 
rn), 7.35-7.41 (31-I, m), 7.64-7.68 (1H, m), 8.32-8.35 (11-1, 
m). 

1H-NMR (CDCI3) 8: 2.87-2.90 (11-1, m), 3.10-3,19 (1H, 
m), 4.06-4.28 (6H, m), 4.464.51 (1H, m), 5.00 (2H, s), 
6.73-6.82 (11-1, m), 7.00-7.11 {3H, m), 7.69-7.79 (211, m), 
8.30 (1H, m), 8.81 {1H, m). 

ESI-MS miz: 
479 [M+H]+ 

ESI-MS miz: 
411 [M-E1-1]+ 515 

CI 
A/  1.4..-N  

• 

N 

 

337 

 

[1455] 

[Table 67] 



Example Structural formula 
---, 

NMR MS 

516 

CN 
t" 

r---. 	H (-C.  

,-cs• 
b 

_ m)  .. 

1H-F1MR (CDC13) tr: 1.30 (3H, 1 J7.50 Hz), 2.79 (2H, q. 
J=7.60 Hz), 2.92-2.97 (1H, m), 3.15-3.21 (1H, m), 4,13- 
4.20 (4H, m), 4.23-4.33 (2H, m), 4.64 (114, m), 5.08 (2H, 
a), 6.91-6.93 (1H, m), 7.134-7.02 (1H, m), 7.38-7.43 (2H, 
m), 7.55-7.58 (1H, m), 7.66-7.64 (1 H, m.). 7.90-7.92 (1H, 

ESI-MS rrvi: 
436[1%44-1]* 

517 

rTh 

-, 	0,• 
	' 
	•r-• 

r-  ..( 

,01,...,. 	0 . 

tr-31 

1H-NMR (LX1C1s) 8:2.91 (1H, dd,. J=3.3, 16.91-17), 3.17 
(1 H, ad, J=5.3, 17.0 Hz). 4.114.28 (OH, rn), 4.62 (1H, in), 
4.87 (2H, s), 6.91 (1H, d, .1=13.6 Hz), 7.07 (1H. cl. J-7.6 
Hz), 7.31 (1H, a), 7.36 (I H, d, J=9.5 Hz), '7,t1 (1H, m), 
73 J=8.4  3 (1H, dd, J=1,7, 8A Hz), 7.82 (1H, d, 	Hz), P.86 
(1H, s), 8.16 (11i, d, J=7.5 Hz), 8.91 (1H, m). 

ESI-MS rniz: 
495 [M+1-1]+ 

518 

3 

CNA 	-l- 
a 	, 	1 1:('`-- , 1 ,...- 	)--- 	_ 

1.14HI 61), 

1 H-HMH (COCO d: 2.99 (1 H, m), 3.22 (1H, dd, J=5.7, 
17.1 Hz), 3.78 (3H. a), 4.10-4.12 (2H, rn). 4.22-4.21 (2H, 
m), 4.26-4.35 (2H, m). 4.71 (1H, rn), 4.97 (2H, s), 6.63 
(1H, d, J=2.3 Hz). 6.93 (1H, d, Jq3.4 Hz), 7.31-7.38 (3H. 

2.62 (1H, d, J=7.9 Hz). 

ES !-MS raiz: 
8 44 	IM-1+1]+ 

519 

C .,F 

--'4,', -,. 	., 	- ( 	.,, k 	z). 	H \ /- ,„... 
-0 

14 .-I 

bic,,,''',/ 

1H-NMR (CDC13) 9 • 2 97 (1H, dd, J=40, 16.7 Hz), 3.22 

9-
(IN, (19, J=5.3, 19.9 F1/), 3.46 (1H, m), 4.1164.15 (2H, r6), 
4.1421 (2H, rn), 4.28 (2H:  61), 4.65 pH, m), 4.75 (2H:  
a), atm (2H, s), 6.95 (IN, d, J-8.6 Hz), 7.11 OK d. J-7.7 
Hz), 7.34-7.40 (3H, m), 7.72 (1H, t, J=7.9 Hz), 6.013(1H, 
d, J=7.8 Hz). 

ESl-MS rruz: 
475 [M+H]+ 

520 

F. 

H. 	(...._ 	, 

	

Q,-4.. 	
..", 	•,,_ 

..- 

	

)-- 	0 

	

ri 	1,' 

Fse----• 0---13''.i9 

 

1H-NWR (00C1..3) 8: 2.96 (1H, dd, J=4.2, 15.8 Hz), 3.22 
(1H, dd, ,1=0.3, 16.7 Hz). 3.94 (2H, my 4_11-4.14 pH, rn)., 

4.18-4.21 (2H, m), 4.28 (2H, a, J.3.2 Hz), 4 66 (1H, m.), 
4.75 (2H, a), 5.05 (2H, a), 5.95 (1H, d, J=8.8 Hz), 7.29 
(I H, 9, J=7.5 Hz), 7.34 (1H. a), 7.36-7.40 (2H, m). 7 76 
(1 H, t, J=7.8 Hz), 8.18 (1H, d, J=8.0 Hz). 

ES1-MS RI/a: 
557 IM+K4 

621 

1,F, 

- 7--" 

	

(C.- 	(,._ ci)i ...-- 

, 

	

_ 	.. 

11-1-141AR (CDCIa.) 8: 1.55 (6H, s), 2.97 (1H, dd, J.4.3, 
16.6 Hz), 3.22 OH, dd, J=5.3:  16_3 Hz), 4_13-4.15 (2H, 
m), 4.18-4.21 (2H, m), 4.29 (2H, m), 4.58 (1 H, s), 4.65 
(1H, m), 5.05 (2H, a), 6.96 (1H, d, J=8,5 Hz), 7.22 (1H. 
s), 7.25 (1H, dd, J=0.8, 7.8 Hz), 7.35 (1H, s), 7.39 (1H. d, 
J=6.9 Hz), 7.74 (1H, t, J=7.9 Hz), 8.13 (1H. dd, J=0.8, 7.9 
Hz), 

ES!-MS raiz: 
503 [M+H]-1,  

622 

_s Fa  
r----  ),HI 	I-1 	./..- 

6,.._._ 	--'14".  I 	_ad 

4,1` 	
'0 	'-'0  

Ho..1 ..iN3 

l'.  

I H-NMR (CC4113) 6 	2.97 (1H, dd, J=4.5:  17.0 Hz), 3.21 
(1H, dc1, J=5.2, 113.8 Hz), 3.46 (2H, s), 4.11-4.28 (7H, m), 
4.54-4.68 (3H, 61), 5.135 (2H:  a), 8.05 (1H, d:  J=8.5 Hz), 
7.26-7.28 OH, m), 7.34 (1H, a), 7.38 (1H. m), 7.50 (1H, d, 
J=7.7 Hz), 7.73 (1H, 1, J=7.8 Hz), 8.07 (16, d. J=7.9 Hz). 

ESE-MS miz: 
489 [M+H]i• 

523 

,CF3 

H 
ry. 	$ 	N"-[  
c ,....--,,,,() 	%-._.or 

- 
'f 	) 

FNC-, / 

1H-NIVIR (CDCIpj 8: 2.67 (1H:  dd, J=4.3, 16.8 Hz), 3.23 
(1 H, dd, J=5.4, 16.7 Hz).  3.55 (2H, rn), 4.11-4.14 (2H, rn), 
1.18-4.20 (2H, m), 4.29 (2H, a, J=3.3 Hz), 4.65 (1H, m), 
5.07 (2H. s), 6.96 (1H. 6..1=8.6 Hz), 7.15 (1H, cl, J=7.6 
Hz), 7.30 (1H, d, J=9.0 Hz), 7.35 (1H, s), 7.39 (1H, d, 
J=8.5 Hz), 7.71 (1H, t, J=7.3 Hz), 6,31 (1H, d. J=0.0 Hz). 

ESI-MS miz; 
527 [M+11+ 

524 

1 
s 

--... 
---M 	N 	H 

	

.,,. 	, 

-C 	" 	'- i c 
H 	‘b 	-or 

FL- 7
\ 

1H-NMR (CDC's) 3 : 2.18 (2H. m). 2.50 (3H, s), 2.93- 
2.99 (1H. m), 3,19-3.25 (1H, q, J=7.34 Hz), 3.46 (2H, m), 
4.09 (2H. m), 4,21-4.33 (2H, m), 4.62-4,69 (11-I, m), 6.85 
(1H, rn), 6.95 (1H, rn), 7.23 (1H, m), 7.21-7,38 (2H, my 
7.47 (1H, s), 7.54 (1H, m), 8.32 (1H, m). 

E51-5 min:; 
458 [M+H]+ 

Example Structural formula NMR MS 

516 

H 
• 

N 1H-NMR (CDCI3) 8: 1.30 (31-1, t, J=7.60 Hz), 2.79 (2H, q, 
J=7.60 Hz), 2.92-2.97 (1H, m), 3.15-3.21 (1H, m), 4.13- 
4.20 (4H, m), 4.23.4.33 (2H, m), 4.64 (1H, m), 5.06 (2H, 
s), 6.91-6.93 (1H, m), 7.00-7.02 (11-I, m), 7.38-7.43 (2H, 
m), 7.55-7.58 (1H, m), 7.60-7.64 (1 H, m), 7.90-7.92 (1H, 
m). 

ESI-MS mlz: 
430 [M+H]+ 

517 

i 	H 
k 	N 

• 

NN 

k 

3 
1 H-NMR (CDCI3) a: 2.91 (1H, dd, J=3,3, 16.9 Hz), 3.17 
(1 H, dd, J=5.3, 17.0 Hz), 4.11-4.28 (6H, m), 4.62 (1H, m), 
4.87 (2H, s), 6.91 (1H. d, J=8.6 Hz), 7.07 (1H, d, ...1=7.6 
Hz), 7.31 (1 H, s), 7.36 (1 H, d, J=8.5 Hz), 7.41 (1H, m), 
7.73 (1 H, dd, J=1.7, 8.4 Hz), 7.82 (1H, d, J=8.4 Hz), 7.86 
(1 H, s), 8.16 (1H, d, J=7.5 Hz), 8.91 (1H, m). 

ESI-MS mlz: 
495 [M+1-1]+ 

518 

H 

• 

/ 

• m), 

F3  

1H-NMR (CDCI3) 8: 2.99 (1H, m), 3.23 (1H, dd, J=5.7, 
17.1 Hz), 3.78 (3H, s), 4.10-4.12 (2H, m), 4.22-4.24 (2H, 

4.26-4.35 (2H, m), 4.71 (1H, m), 4.97 (2H, s), 6.63 
(1H, d, J=2.3 Hz), 6.93 (11-1, d, J=8.4 Hz), 7.31-7.38 (3H, 
m), 8.62 (11-1, d, J=7.9 Hz). 

ESI-MS mlz:  
448 [WH]+ 

519 

H 
• 

• 

H• 

CF, 1H-NMR (CDCI3) 8 : 2,97 (1H, dd, J=4.0, 16.7 Hz), 3.22 
(1H, dd, J=5.3, 16.9 Hz), 3.46 (1H, m), 4.10-4.15 (2H, m), 
4.19-4.21 (2H, m), 4.28 (2H, m), 4.65 (1H, m), 4.75 (2H, 
s), 5.04 (2H, s), 6.95 (1H, d, J=8.6 Hz), 7.11 (1H, d, J=7.7 
Hz), 7.34-7.40 (3H, m), 7.72 (1H, t, J=7.8 Hz), 8.08 (1H, 
d, J=7.8 Hz). 

ESI-MS rot: 
475 [M+H]+ 

520 

F 

(---,,,,__N  
• 

\ 
• - 

H 

• 

F3 (H-NMR (CDCI3) a : 2.96 (1H, dd, 	16.8 Hz), 3,22 
(1H, dd, J=5.3, 16.7 Hz), a94 (2H, m), 4.11-4.14 (2H, m), 
4.18-4.21 (2H, m), 4.28 (2H, d, J=3.2 Hz), 4.65 (1H, my, 
4.75 (2H, s), 5.05 (2H, s), 6.95 (1H, d, J=8.6 Hz), 7.29 
(1 H, d, J=7.6 Hz), 7.34 (1H, s), 7.36-7.40 (2H, my 7.75 
(1 H, t, J=7.8 Hz), 8.18 (1H, d, .1=8.0 Hz). 

ESI-MS mlz: 
557 [M+H]+ 

521 

N— 	H 
• 

• 

• (1 

F3  1H-NMR (CDCI3) 8: 1.55 (6H, s), 2.97 (1H, dd, J=4.3, 
16.8 Hz), 3.22 (1 H, dd, J=5.3, 16.8 Hz), 4.13-4.15 (2H, 
m), 4.18-4.21 (2H, m), 4.29 (2H, m), 4.58 (1H, s), 4.65 

H, m), 5.05 (2H, s), 6.96 (1 H, d, J=8.5 Hz), 7.22 (1H, 
s), 7.25 (1H, dd, J=0.8, 7.8 Hz), 7.35 (1H, s), 7.39 (1H, d, 
J=6.9 Hz), 7.74 (1H, t, J=7.9 Hz), 8.13 (1H, dd, J=0.8, 7.9 
Hz). 

E51-MS mlz:  
503 [M+H]+  

522 

H 
• 

• 
N' 

H. 

F3 
1H-NMR (CDCI3) 8: 2.97 (1H, dd, J=4.5, 17.0 Hz), 3.21 
(11-1, dd, J=5.3, 16.8 Hz), 3.46 (2H, s), 4.11-4.28 (7H, m), 
4.54-4.68 (3H, m), 5.05 (2H, s), 6.95 (1H, d, J=8.5 Hz), 
7.26-7.28 (1H, m), 7.34 (1H, s), 7.38 (1H, m), 7.50 (1H, d, 
J=7.7 Hz), 7.73 (1H, t, .1=7.8 Hz), 8.07 (1H, d, J=7.9 Hz). 

ESI-MS mlz:  489 [M-4-1]+ 
 

523 

H 
• ,, 

... 
• 

N 

'--- F3 

• 

F3 11-I-NMR (CDCI3) 8: 2.97 (1H, dd, J=4.3, 16.8 Hz), 3.23 
(1 H, dd, J=5.4, 16.7 Hz), 3.55 (2H, m), 4.11-4.14 (2H, m), 
4.18-4.20 (2H, m), 4.29 (2H, d, J=3.3 Hz), 4.65 (1H, m), 
5.07 (2H, s), 6.96 (1H, d, J=8.6 Hz), 7.15 (1H, d, J=7.6 
Hz), 7.30 (1 H, d, .1=-9.0 Hz), 7.35 (1H, s), 7.39 (1H, d, 
J=8.5 Hz), 7.71 (1H, t, J=7.8 Hz), 8.31 (1H, d, J=8.0 Hz). 

ESI-MS mlz: 
527 [M+Fl]+ 

524 

N 	H 

N 

\4.09 
H• (1H, 

CF, 
1H-NMR (CDCI3) 8 : 2.18 (2H, m), 2.50 (3H, s), 2.93- 
2.99 (1H, m), 3.19-3.25 (1H, q, J=7.34 Hz), 3.46 (2H, m), 

(2H, m), 4.21-4.33 (2H, m), 4.62-4.69 (1H, m), 6.85 
m), 6.95 (1H, m), 7.23 (1H, m), 7.21-7,38 (2H, m}, 

7.47 (1H, a), 7.59 (1H, m), 8.32 (1H, m). 

ESI-MS mlz: 
458 [M+H]+ 

Example Structural formula NMR MS 

516 

H 
• 

N 1H-NMR (CDCI3) 8: 1.30 (31-1, t, J=7.60 Hz), 2.79 (2H, q, 
J=7.60 Hz), 2.92-2.97 (1H, m), 3.15-3.21 (1H, m), 4.13- 
4.20 (4H, m), 4.23.4.33 (2H, m), 4.64 (1H, m), 5.06 (2H, 
s), 6.91-6.93 (1H, m), 7.00-7.02 (11-I, m), 7.38-7.43 (2H, 
m), 7.55-7.58 (1H, m), 7.60-7.64 (1 H, m), 7.90-7.92 (1H, 
m). 

ESI-MS mlz: 
430 [M+H]+ 

517 

i 	H 
k 	N 

• 

NN 

k 

3 
1 H-NMR (CDCI3) a: 2.91 (1H, dd, J=3,3, 16.9 Hz), 3.17 
(1 H, dd, J=5.3, 17.0 Hz), 4.11-4.28 (6H, m), 4.62 (1H, m), 
4.87 (2H, s), 6.91 (1H. d, J=8.6 Hz), 7.07 (1H, d, ...1=7.6 
Hz), 7.31 (1 H, s), 7.36 (1 H, d, J=8.5 Hz), 7.41 (1H, m), 
7.73 (1 H, dd, J=1.7, 8.4 Hz), 7.82 (1H, d, J=8.4 Hz), 7.86 
(1 H, s), 8.16 (1H, d, J=7.5 Hz), 8.91 (1H, m). 

ESI-MS mlz: 
495 [M+1-1]+ 

518 

H 

• 

/ 

• m), 

F3  

1H-NMR (CDCI3) 8: 2.99 (1H, m), 3.23 (1H, dd, J=5.7, 
17.1 Hz), 3.78 (3H, s), 4.10-4.12 (2H, m), 4.22-4.24 (2H, 

4.26-4.35 (2H, m), 4.71 (1H, m), 4.97 (2H, s), 6.63 
(1H, d, J=2.3 Hz), 6.93 (11-1, d, J=8.4 Hz), 7.31-7.38 (3H, 
m), 8.62 (11-1, d, J=7.9 Hz). 

ESI-MS mlz:  
448 [WH]+ 

519 

H 
• 

• 

H• 

CF, 1H-NMR (CDCI3) 8 : 2,97 (1H, dd, J=4.0, 16.7 Hz), 3.22 
(1H, dd, J=5.3, 16.9 Hz), 3.46 (1H, m), 4.10-4.15 (2H, m), 
4.19-4.21 (2H, m), 4.28 (2H, m), 4.65 (1H, m), 4.75 (2H, 
s), 5.04 (2H, s), 6.95 (1H, d, J=8.6 Hz), 7.11 (1H, d, J=7.7 
Hz), 7.34-7.40 (3H, m), 7.72 (1H, t, J=7.8 Hz), 8.08 (1H, 
d, J=7.8 Hz). 

ESI-MS rot: 
475 [M+H]+ 

520 

F 

(---,,,,__N  
• 

\ 
• - 

H 

• 

F3 (H-NMR (CDCI3) a : 2.96 (1H, dd, 	16.8 Hz), 3,22 
(1H, dd, J=5.3, 16.7 Hz), a94 (2H, m), 4.11-4.14 (2H, m), 
4.18-4.21 (2H, m), 4.28 (2H, d, J=3.2 Hz), 4.65 (1H, my, 
4.75 (2H, s), 5.05 (2H, s), 6.95 (1H, d, J=8.6 Hz), 7.29 
(1 H, d, J=7.6 Hz), 7.34 (1H, s), 7.36-7.40 (2H, my 7.75 
(1 H, t, J=7.8 Hz), 8.18 (1H, d, .1=8.0 Hz). 

ESI-MS mlz: 
557 [M+H]+ 

521 

N— 	H 
• 

• 

• (1 

F3  1H-NMR (CDCI3) 8: 1.55 (6H, s), 2.97 (1H, dd, J=4.3, 
16.8 Hz), 3.22 (1 H, dd, J=5.3, 16.8 Hz), 4.13-4.15 (2H, 
m), 4.18-4.21 (2H, m), 4.29 (2H, m), 4.58 (1H, s), 4.65 

H, m), 5.05 (2H, s), 6.96 (1 H, d, J=8.5 Hz), 7.22 (1H, 
s), 7.25 (1H, dd, J=0.8, 7.8 Hz), 7.35 (1H, s), 7.39 (1H, d, 
J=6.9 Hz), 7.74 (1H, t, J=7.9 Hz), 8.13 (1H, dd, J=0.8, 7.9 
Hz). 

E51-MS mlz:  
503 [M+H]+  

522 

H 
• 

• 
N' 

H. 

F3 
1H-NMR (CDCI3) 8: 2.97 (1H, dd, J=4.5, 17.0 Hz), 3.21 
(11-1, dd, J=5.3, 16.8 Hz), 3.46 (2H, s), 4.11-4.28 (7H, m), 
4.54-4.68 (3H, m), 5.05 (2H, s), 6.95 (1H, d, J=8.5 Hz), 
7.26-7.28 (1H, m), 7.34 (1H, s), 7.38 (1H, m), 7.50 (1H, d, 
J=7.7 Hz), 7.73 (1H, t, .1=7.8 Hz), 8.07 (1H, d, J=7.9 Hz). 

ESI-MS mlz:  489 [M-4-1]+ 
 

523 

H 
• ,, 

... 
• 

N 

'--- F3 

• 

F3 11-I-NMR (CDCI3) 8: 2.97 (1H, dd, J=4.3, 16.8 Hz), 3.23 
(1 H, dd, J=5.4, 16.7 Hz), 3.55 (2H, m), 4.11-4.14 (2H, m), 
4.18-4.20 (2H, m), 4.29 (2H, d, J=3.3 Hz), 4.65 (1H, m), 
5.07 (2H, s), 6.96 (1H, d, J=8.6 Hz), 7.15 (1H, d, J=7.6 
Hz), 7.30 (1 H, d, .1=-9.0 Hz), 7.35 (1H, s), 7.39 (1H, d, 
J=8.5 Hz), 7.71 (1H, t, J=7.8 Hz), 8.31 (1H, d, J=8.0 Hz). 

ESI-MS mlz: 
527 [M+Fl]+ 

524 

N 	H 

N 

\4.09 
H• (1H, 

CF, 
1H-NMR (CDCI3) 8 : 2.18 (2H, m), 2.50 (3H, s), 2.93- 
2.99 (1H, m), 3.19-3.25 (1H, q, J=7.34 Hz), 3.46 (2H, m), 

(2H, m), 4.21-4.33 (2H, m), 4.62-4.69 (1H, m), 6.85 
m), 6.95 (1H, m), 7.23 (1H, m), 7.21-7,38 (2H, m}, 

7.47 (1H, a), 7.59 (1H, m), 8.32 (1H, m). 

ESI-MS mlz: 
458 [M+H]+ 
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[Table 68] 



533 

F 
it 

NMR Example 	 Structurar formula 

, 
525 

H 

526 

0 	H 	CF 
N 

527 

6F, 

11-1-.NMR (C.003) 8: 2.14-2.20 (2H, m), 2.89-2.94 (1H, 
m), 3.18-3.23 (1 H, m), 3.44 (2H,m), 3.78-3.86 (2H, m). 
4.07-4.11 (2H, m), 4.24 (2H, m). 4.59 (2H, s), 4.60-4.66 
(OH, m), 6.63-6.88 (1H, m), 6.96-6.99 (1H, m), 7.04-7.06 
(1H, m), 7.10-7.21 (1H, m), 7.31-7.49 (2H,m), 7.62-7.66 
(1H, m). 8.40-8.41 (1H, m), 8 51-8.53 (1H, m). 

1H-NMR (COCO IS: 2_96 (1H, d, J,16.8 Hz), 3.24 (1H, 
d, J=16.1 Hz), 3.90 (2H, 5), 4.19-4.43 (6H, m), 4.69 (1H, 
s), 6.96 (1H, d, J=8.0 Hz), (.39-722 (6H, m). 

1H-1,1MR (CDCy 	2.97 (1 m), 3.23 (1H, m), 4.07- 
4.37 (6H, m), 4.65 (1H, m), 412-5.09 (4H, m), 6.97 (1H, 
d, J=8.8 Hz), 7.26-7.41 (4H, m), 7.82 (1H, t, J=7.8 Hz), 
8.31 (1H, m). 

MS 

ESI-MS rTifz: 

488 [M,H)-F 

ESI-M5 mtz: 
520 [M-I-1)+ 

ESI-MS 
543 [NI-H1+ 

528 

TH-NMR (C1:1C0 S: 2.03 (2H, m), 2.87 (1/-1, d, J=18.1 
Hz), 3.18 (1H:  dd,....1=5.8, 15.5 Hz), 4.05 (2H, m), 4.21 
(11-1, d, J=5.5 Hz), 4.28 (1H, m]. 454 (2H, m), 4.68 (3H, 
m), 6.94 (1H, (1, J=8.5 Hz), 7.14 (1H, m), 7.32 (1H, 5). 
729 (1ii, d,..1.82 Hz), 7.48 (1H, d,.1=7.9 Hz), 7.71 (1H, 
id, J=1.8, 7.8 Hz), MG (1H,. d, J=4_1 Hz),..3.24 (1H, d, 
J=7.6 Hz). 

11-1..NMR (CDC13) 6 : 2.86 (11-1, d, J=4.8 Hz), 3.91 (3H, s), 
4.13•4.15 (2H, m), 4.21-4.27 (3H, m). 4.38 (1H, dd, 
J=3.8, 11.0 Hz), 4.67 (11-1, m), 4.96 (1H, I, J=3.1 Hz), 5.18 
1211, d, J=3.0 Hz), 6.61 (111, d, J=7.7 Piz), 6.98 (1F!, cl, 
J=8.8 Hz), 7.49 (1H. d. J=10.6 Hz), 7.55 (1H, d, 3=7.7 
Hz), 7.60 (1H, t, J=7.9 Hz), 7.66 (1H, d, J-1.6 Hz), 7.87' 
(1 H, d. J=7.8 Hz). 

E.51-M 5 miz: 
459 [11.4.,H1+ 

lip 	..CF1 

CF, 

CN 

71-4.4.% _ /4 	." 
532 	 ••• 

) -8 

GF 

N -H FP1.1 

•••• 
0  

11-[-NMR ocncy 	7.92 (1H, m), 3.22 (1H, m), 4 01- 
4.13 (4H, m),4.28 (2H, (I, J=12.7 Hz), 4.50-4.85 (2H m), 
4.82 (1H, d, J.15.4 Hz), 6.02 (1 H, s), 6.53 (1H, m), 6.95 
(1H, d, J=8.2 Hz), 7.16 (1H, s), 7.27-7.40 (3H, m), 7.68 
(2H, s). 8.45 (1H, s). 

1H-NMR (CDCE3) 4 2.95 (1H, dd, J=4.1, 16.6 Hz), 3_07 
(4H, s), 3.23 (1H, dd, J=5.4, 16.7 Hz), 3.93-3.EI6 (2H, m), 
4.02-4.05 (2H, m), 4.28 (2H, m), 4.36 (2H, s), 4.67 (1H, 
m), 6.96 (11-1, d, J=8.5 Hz), 7.05-7.12 (3H, m), 7.35 (1 H, 
s), 7.39 (1H, d, J]..8 Hz), 7.53 (11-1, td, J=1.8, 7.6 Hz), 
6.52 (1H, m), 

1H-NMR (GOCi3) 8 . 0.71(2H, m), 1.11(2H, m), 2.16-
2.38(2H, m) 2 90(1H, dd, J=16_6, 5.9 Hz), 3.17(1H, dd, 
J=16 6, 5.3 Hz), 3.77-3.84(3H, ml, 3,89(1H. dd, 
J=10 5,5.1 Hz), 4.10(1H, m), 4.16-1.33(3H, m), 4.39(1H, 
m), 4.63(1H, m), 6.03(1H, s), 5.92(1 H, m), 6.93(1H, d, 
J=8.5 Hz), 7.39(1H. m), 7.42(1H, dd. J=8.5, 2.0 Hz), 

1H-NMR (G1DC13) 8: 1.11(2H, m), 2.16-2.40(2H, m), 
2.92(1H, dd, J=16.13, 4.4 Hz). 3.-.9(1H, dd. J=16.7, 5.3 
Hz), 3.72-3.84(3H, m), 3.88(1H, dd, J=10.5.5.1 Hz), 
4_09(1H, r1), 4.16-4.29(3H, m),4.39(11-1, m), 4.65(1H, m), 
6_03(1H, s), 6.05(1H:  d:  J=8.6 Hz), 6.97(1H, m), 7.33(1 H, 
m), 7.38(1H, d, J=8.6 Hz). 

530 

531 ESI-MS mtz: 
473 [M--11+ 

mtz: 
427 [WI.,.Hyb 

ESI-MS mfz: 
470 [M-H1'+ 

ESI-MS mir 
991 [M-H)4 

ES1-M5 rat: 
9/5 [M-HJ+ 

529 	 0 

N 	• 

Mea.  

MS NMR Example Structural formula 

1H-NMR (CDCI3} 8: 2.14,2.20 (2H, m), 2.89-2.94 (11-1, 
m), 3.18-3.23 (1 H, m), 3.44 (2H,m), 3.78-3.86 (211, m), 
4.07-4.11 (2H, m), 4.24 (211, m), 4.59 (2H, s), 4.60-4.66 
(2H, m), 6.83-6.88 (11-1, m), 6.96-6.99 (1H, m), 7.04-7.06 
(1H, m), 7.10-7.21 (1H, m), 7.31-7.40 (2H,m), 7.62-7.66 
(1H, m), 8.40-8.41 (1H, m), 8.51-8.53 (1H, rn), 

1H-NMR (CDCI3) 	2.96 (1H, d, J=16.8 Hz), 3.24 (1H, 
d, J=16.1 Hz), 3.90 (2H, s), 4.19-4.43 {6H, m), 4.69 (1H, 
s), 6.96 (1H, d, J=8.0 Hz), 7.30-7.62 (6H, m). 

1H-NMR (CDCI3) 6: 2.97 (1H, m), 3.23 (1H, m), 4.07-
4.37 (6H, m), 4.65 (11-1, m), 4.92-5.09 (4H, m), 6.97 (1H, 
d, J=8.8 Hz), 7.26-7.41 (4H, m), 7.82 (1H, t, J=7.8 Hz), 
8.31 (11-1, m). 

1H-NMR (CDCI3) 6: 2.03 (211, m), 2.87 (1H, d, J=18.1 
Hz), 3.18 (1H, dd, J=5.8, 16.5 Hz), 4.05 (2H, m), 4.21 
(1H, d, J=5.5 Hz), 4.28 (1H, m), 4.54 (2H, m), 4.68 (3H, 
m), 6.94 (111, d, J=8.5 Hz), 7.14 (1H, m), 7.32 (114, s), 
7.39 (1H, d, J=8.3 Hz), 7.48 (1H, d, J=7.9 Hz), 7.71 (1H, 
td, J=1.8, 7.8 Hz), 8.19 (1H, d, J=4.1 Hz), 8.84 (11-I, d, 
J=7.6 Hz). 

1H-NMR (CDCI3) 8: 2.86 (111, d, J=4.8 Hz), 3.91 (3H, s), 
4.13-4.15 (21-1, m), 4.21-4.27 (311, m), 4.38 (11-1, dd, 
J=3.13, 11.0 Hz), 4.67 (111, m), 4.96 (11-I, t, J=8.1 Hz), 5.18 
(2H, d, J=3.0 Hz), 6.61 (111, d, J=7.7 Hz), 6.98 (1H, d, 
J=8.8 Hz), 7.49 (1H, d, J=10.6 Hz), 7.55 (1H, d, J=7.7 
Hz), 7.60 (1H, t, J=7.9 Hz), 7.66 (1H, d, J=1.6 Hz), 7.87 
(1H, d, J=7.8 Hz). 

11-1-NMR (CDCI3) : 2.92 (1H, m), 3.22 (1H, m), 4.01-
4.13 (4H, m), 4.26 (2H, d, J=12.7 Hz), 4.59-4.65 (2H, m), 
4.82 (1H, d, J=15.4 Hz), 6.02 (1H, s), 6.53 (111, m), 6.95 
(111, d, J=8.2 Hz), 7.16 (1H, s), 7.27-7.40 (3H, m), 7.68 
(2H, s), 8.45 (1H, s). 

1 H-NMR (CDCI3) 6 : 2.95 (1H, dd, J=4.1, 16.6 Hz), 3.07 
(41-I, s), 3.23 (1H, dd, J=5.4, 16.7 Hz), 3.93-3.96 (2H, m), 
4.02-4.05 (211, m), 4,28 (2H, rn), 4.35 (2H, s), 4.67 (1H, 
m), 6.96 (1H, d, J=8.5 Hz), 7.05-7.12 (3H, m), 7.35 (1 H, 
s), 7.39 (111, d, J=8.6 Hz), 7.53 (1H, td, J=1.8, 7.6 Hz), 
8.52 (1H, m). 

526 

527 

528 

529 

525 

ESI-MS 
475 [M+H]+ 

ESI-MS 
473 [M+H]+ 

N 	1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16- 
2,36(2H, m), 2.90(1H, dd, J=16.8, 5.0 Hz), 3.17(1 H, dd, 
J=16.6, 5.3 Hz), 3.77-3.84(3H, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, rn), 4.39(1H, 
m), 4.63(1H, m), 6.03(1H, s), 6.92(1H, m), 6.93(111, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

CF, 	1H-NMR (CDCI3} : 1.11(211, m), 2.16-2.40(2H, m), 
2.92(1H, dd, J=16.8, 4.4 Hz), 3.19(1H, dd, J=16.7, 5.3 
Hz), 3.72-3.84(3H, m), 3.88(111, dd, J=10.5,5.1 Hz), 
4.09(1H, m), 4.16-4.29(311, m), 4.39(1H, m), 4.65(111, m), 
6.03(1H, s), 6.95(1H, d, J=8.6 Hz), 6.97(1H, m), 7.33(1 H, 
m), 7.38(1 H, d, J=8.6 Hz). 

532 

533 

/—CFs  

530 

531 

ESI-MS 
488 [M+H]+ 

ESI-MS mlz: 
529 [M+H]+ 

ESI-MS 
543 [M+Fl]+ 

ESI-MS 
459 [M+H]+ 

ESI.MS mlz: 
491 [M+H]+ 

ESI-MS 
427 [M+H]+ 

ESI-MS 
470 [M+H]+ 

MS NMR Example Structural formula 

1H-NMR (CDCI3} 8: 2.14,2.20 (2H, m), 2.89-2.94 (11-1, 
m), 3.18-3.23 (1 H, m), 3.44 (2H,m), 3.78-3.86 (211, m), 
4.07-4.11 (2H, m), 4.24 (211, m), 4.59 (2H, s), 4.60-4.66 
(2H, m), 6.83-6.88 (11-1, m), 6.96-6.99 (1H, m), 7.04-7.06 
(1H, m), 7.10-7.21 (1H, m), 7.31-7.40 (2H,m), 7.62-7.66 
(1H, m), 8.40-8.41 (1H, m), 8.51-8.53 (1H, rn), 

1H-NMR (CDCI3) 	2.96 (1H, d, J=16.8 Hz), 3.24 (1H, 
d, J=16.1 Hz), 3.90 (2H, s), 4.19-4.43 {6H, m), 4.69 (1H, 
s), 6.96 (1H, d, J=8.0 Hz), 7.30-7.62 (6H, m). 

1H-NMR (CDCI3) 6: 2.97 (1H, m), 3.23 (1H, m), 4.07-
4.37 (6H, m), 4.65 (11-1, m), 4.92-5.09 (4H, m), 6.97 (1H, 
d, J=8.8 Hz), 7.26-7.41 (4H, m), 7.82 (1H, t, J=7.8 Hz), 
8.31 (11-1, m). 

1H-NMR (CDCI3) 6: 2.03 (211, m), 2.87 (1H, d, J=18.1 
Hz), 3.18 (1H, dd, J=5.8, 16.5 Hz), 4.05 (2H, m), 4.21 
(1H, d, J=5.5 Hz), 4.28 (1H, m), 4.54 (2H, m), 4.68 (3H, 
m), 6.94 (111, d, J=8.5 Hz), 7.14 (1H, m), 7.32 (114, s), 
7.39 (1H, d, J=8.3 Hz), 7.48 (1H, d, J=7.9 Hz), 7.71 (1H, 
td, J=1.8, 7.8 Hz), 8.19 (1H, d, J=4.1 Hz), 8.84 (11-I, d, 
J=7.6 Hz). 

1H-NMR (CDCI3) 8: 2.86 (111, d, J=4.8 Hz), 3.91 (3H, s), 
4.13-4.15 (21-1, m), 4.21-4.27 (311, m), 4.38 (11-1, dd, 
J=3.13, 11.0 Hz), 4.67 (111, m), 4.96 (11-I, t, J=8.1 Hz), 5.18 
(2H, d, J=3.0 Hz), 6.61 (111, d, J=7.7 Hz), 6.98 (1H, d, 
J=8.8 Hz), 7.49 (1H, d, J=10.6 Hz), 7.55 (1H, d, J=7.7 
Hz), 7.60 (1H, t, J=7.9 Hz), 7.66 (1H, d, J=1.6 Hz), 7.87 
(1H, d, J=7.8 Hz). 

11-1-NMR (CDCI3) : 2.92 (1H, m), 3.22 (1H, m), 4.01-
4.13 (4H, m), 4.26 (2H, d, J=12.7 Hz), 4.59-4.65 (2H, m), 
4.82 (1H, d, J=15.4 Hz), 6.02 (1H, s), 6.53 (111, m), 6.95 
(111, d, J=8.2 Hz), 7.16 (1H, s), 7.27-7.40 (3H, m), 7.68 
(2H, s), 8.45 (1H, s). 

1 H-NMR (CDCI3) 6 : 2.95 (1H, dd, J=4.1, 16.6 Hz), 3.07 
(41-I, s), 3.23 (1H, dd, J=5.4, 16.7 Hz), 3.93-3.96 (2H, m), 
4.02-4.05 (211, m), 4,28 (2H, rn), 4.35 (2H, s), 4.67 (1H, 
m), 6.96 (1H, d, J=8.5 Hz), 7.05-7.12 (3H, m), 7.35 (1 H, 
s), 7.39 (111, d, J=8.6 Hz), 7.53 (1H, td, J=1.8, 7.6 Hz), 
8.52 (1H, m). 

526 

527 

528 

529 

525 

ESI-MS 
475 [M+H]+ 

ESI-MS 
473 [M+H]+ 

N 	1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16- 
2,36(2H, m), 2.90(1H, dd, J=16.8, 5.0 Hz), 3.17(1 H, dd, 
J=16.6, 5.3 Hz), 3.77-3.84(3H, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, rn), 4.39(1H, 
m), 4.63(1H, m), 6.03(1H, s), 6.92(1H, m), 6.93(111, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

CF, 	1H-NMR (CDCI3} : 1.11(211, m), 2.16-2.40(2H, m), 
2.92(1H, dd, J=16.8, 4.4 Hz), 3.19(1H, dd, J=16.7, 5.3 
Hz), 3.72-3.84(3H, m), 3.88(111, dd, J=10.5,5.1 Hz), 
4.09(1H, m), 4.16-4.29(311, m), 4.39(1H, m), 4.65(111, m), 
6.03(1H, s), 6.95(1H, d, J=8.6 Hz), 6.97(1H, m), 7.33(1 H, 
m), 7.38(1 H, d, J=8.6 Hz). 

532 

533 

/—CFs  

530 

531 

ESI-MS 
488 [M+H]+ 

ESI-MS mlz: 
529 [M+H]+ 

ESI-MS 
543 [M+Fl]+ 

ESI-MS 
459 [M+H]+ 

ESI.MS mlz: 
491 [M+H]+ 

ESI-MS 
427 [M+H]+ 

ESI-MS 
470 [M+H]+ 
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[1457] 

[Table 69] 



Example Structural formula N MR MS 

534 
(isomer A) 

HQ,  . 	...,Cry 

--- 	. 	% f-- 	14 	7.— 
r 	".._ $ 3), 

1H-NMR (CDC1u) NT 2.23-239 (2H, m). 3 18 (1H, s). 
4.12 (1H, my, 4_18-4.26 (2H, di), 4.33-4.44 (2H:  m), 4.63 
(1 H, m), 4.81 (1H, d, J . 3.5 Hz), 5137 (1H, m), 8.10 (1H, 

6.9/ (1H, d, .1= 8.6 Hz), v.30 (1H, d, I = 8.8 Hz), (.48 
(1H, dd..1= 2.1. 6.6 Hz), 7.58 (1H, d, J = 1.6 Hz). 

M. ES1-MSir 
434 [1).1+H]+ 

534 
(isomer 8) 

535 

536 

HO 	/CF3 

__,, N 	H 
) 1).....)„..cr. 	,5___16 	,... 

0'1 	/CF' 

r---- 	H 	,.--'' 	\ 
F. 	..0. 	N.-..( 	"" 

‘o- 	\b 	'.-C1' 

F.3,R 

CF 

--, 	 • 
r  ro--J-->y 

1H-NMR (CDCI3) 5 	2.24-2.39 (2H, m), 3.12 (1H. 3), 
4.12 (1H, m), 4.23-4.32 (2H, (n), 4.34-4.46 (2H, rn):  4.50 
OH. dd,  J = 2.2, 11.3 Hz), 4.76 (1H, t, J = 3.8 Hz), 5.96 
(111, m) 8.08 (1H, s), 9.97-7.03 (2H, m), 7.49 [1H, dd, J = 
2.1, 8.7 Hz), 7.65 (1H, d, J = 1.8 Hz). 

1H-NM R (CDCI3) 6: 2.30(2H, m), 3.42(3H, m), 4.10(1H, 
m), 4.16-4.33(5H. m), 4.64(1H, ml, 5.92(1H, td, J., 54.6, 

.1 3.4 Hz), 6.09(1H, 3), 6.90(1H, d, 	-9.0 Hz), 7.12(1H, m), 
7.44(1H, d, .1=9.0 Hz), 7.45(11-1, s). 

1H-NMR (CDC13) a 1 1.56E3H. m), 1.88(SH, m), 2.33(1H, 
m), 4.67-4.44(3H, m), 4.49(1H. m), 5.96(1H, cd, J-19.3, 
3.4 Hz), 6.06(1H, s), 7.04(1H, m), 7.05(1H, d, J=8.6 Hz), 
7.52(1H, dd, J=6.6. 2.0 Hz):  7.55(1FI, m). 

E51-MS rniz: 
434 y+H]+ 

E51-PASimi• 
448 yiH]f 

£51-MS evz 
516 361-FH)-F 

537 7 	̀ 	H 	__"--"CF4 
.. 	

\'1.0.,,,'—/ 

,..,-) 

1H-NMR (CDCI3) (T: 2.33-2.50 (2H, m), 4.10-4.29 (2H, 
m), 4.34-4.37 (2H, m), 4.43-4.47 (21-1, m), 4.86 (1H, rn), 
5.58 (1H, m), 5.86 (1H, 3), 6.13 (1H:  3), 7.11 (1H, m), 
7 20-7.39 (3H, m), 7.47 (1H, m) 

881-MS miz: 
452 [M+H1+ 

538 

•-.. 	H 	% 

.._ 0  
9 

)-CN 
`a 

1H-NMR (C0C13) 6: 0.98{2H, tr), 1.32(2H, m), 2.18-
2.36(2H, in), 2.8511H, dd, J=16.8.4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddcl, J=10.5, 4S, 
1.2 Hz), 3.83(1H, dd, J=10.5, 8.1 Hz), 4.10(1H, m), 4.16-'!-L18 
4.28(3H, mj, 4.38(1 H, m),4.61(11-1, m), 8.01(1111 3), 
8.81(1H, (I, J=8,7 Hz), 6.9911 H, d, J=7.8 Hz), 7.040H, d:  
.1.2.8 Hz). 7.68(1H, dd:  .1.8.7, 2.8 Hz). 

!viz: 
443 [1).4+H)+ 

539 

CF, 

/ 	r'-'11-Pt 	El•-•(--c) 
'..."-- 	‘- -Of 

7----"rr' 581-MS 

1H-NMR (CDCI3) 5 : 0.17-0.21 12H, m), 0.50-0.56 (2H, 
m), 1.02 (1H. m), 2.60 {1H, m), 2.92 (1H, 31), 3.20 (1H, 
dd, J = 5.4, 16.7 Hz), 3,28 (2H, Oct, J = 2.8, 6.8 Hz), 3.51 
(2H, dd, J = 2.1, 6.5 Hz), 4.00 OH, rn), 4.15-4.21 (2H. rn), 
4.24-4.26 (2H, m), 4.34 (1H, dd, J = 3.1, 11.2 Hz), 4.64 
(1H, m), 802 (111, s), 8.94-8.97 (211, rri), 7.33 (1H, s), 
7_38 (1H, m). 

miz: 
452 N+H14- 

540 
-.....4  P 4  

--...N_, 	ri-p4.  
--( .-1,,,,-- 	' N 
I 	

, t 

11 E-NMR (COCO 8: 1.47(3H, m). 1.51(311, m), 2.17(111:  
m), 2.31{1H, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, J=15.7, Si Hz), 4.08-4.13(2H. m), 4.21-4.34(3H, m), 
4.63(1H. m), 6.04(1H, s), 6.92(1H, d, J=8.5 Hz), 6.96(1H, 
m), 7.38(1H. d. J=2.0 Hz), 7A2(111, del, J=8.5, 2.0 Hz). 

ESI-MS rei17: 
385 [164+H1+ 

541 

N 
f. H 	,--  I 

/ 	''' 

!---"Ci--r‘ ¢¢ 

1H-NMR (CDC13) a : 0.16-0.22 (2H. m), 0.51-0.58 (2H, 
m). 1.01 (1H, in), 2.90 (1H„ dd..1 .4.7, 16.6 Hz), 3.17 
(1H, m), 3.32-3.42 (2H, m), 3,77-3.98 (2H. m).4.23-420 
(2H, m), 4.38 (1H, m),4A9 (1H, dd, J = 6.2, 10.5 Hz), 
4.63 (1H, m), 6.59 (1H, my, 5_96 (1H, 3), 6.90-6.94 (2H, 
m), 7.38 (1H, 3), 7.43 (1H, dd, J = 1.8, 8.6 Hz). 

851-MS wiz, 
445 [10+H]+ 

Example Structural formula NMR MS 

534 
(isomer A) 

H 
Ho F3 1H-NMR (CDCI3) 8: 2.23-2.39 (2H, m), 3.18 (1H, s), 

4.12 (1H, m), 4.18.4.26 (2H, m), 4.33-4.44 (21-I, m), 4.63 
(1H, m), 4.91 (1H, d, J . 3.5 Hz), 5.97 (1H, m), 6.10 (1H, 
s), 6.97 (1H, d, J = 8.6 Hz), 7.30 (1H, d, J = 8.8 Hz), 7.48 
(1H, dd, J = 2.1, 8.6 Hz), 7.58 (1H, d, J = 1.6 Hz). 

ESI-MS miz: 
434 [M+H]+ 

534 
(isomer B) 

H 
H' 

F 

F 	• 434 

1H-NMR (CDCI3) 8: 2.24-2.39 (2H, m), 3.12 (1H, s), 
4.12 (1H, m), 4.23-4.32 (2H, m), 4.34-4.46 (2H, m), 4.50 
(1H, dd, J = 2.2, 11,3 Hz), 4.76 (1H, t, J = 3.8 Hz), 5.96 
(1H, m), 6.08 (1H, s), 6.97-7.03 (2H, m), 7.49 (1H, dd, J = 
2.1, 8.7 Hz), 7.65 (1H, d, J = 1.8 Hz). 

ESI-MS mlz: 
[M+H]+ 

535 
N_N  

. ---.„ 

H 
s Fa  1H-NMR (CDCI3) 8: 2.30(2H, m), 3.42(3H, m), 4.10(1H, 

m), 4.16-4.33(5H, m), 4.64(1H, m), 5.92(1), td, J=,54.5, 
3.4 Hz), 6.09(1H, s), 6.90(1H, d, J-9.0 Hz), 7.12(1H, m), 
7.44(1H, d, J=9.0 Hz), 7.45(1H, s). 

ESI-MS miz: 
448 [MA-H]+ 

536 
N-N F 	* 

H 

F 

• 

F 
1 H-NMR (CDCI3) a : 1.56(3H, m), 1.68(3H, m), 2.33(1H, 
m), 4.07-4.44(3H, m), 4.49(1H, m), 5.95(1H, dd, J=49.3, 
3.4 Hz), 6.06(1H, s), 7.04(1H, m), 7.05(1H, d, J=8.6 Hz), 
7.52(1H, dd, J=8.6, 2.0 Hz), 7.55(1H, m). 

ESI-MS miz: 
516 [M+H]+ 

537 N  
F 

Ilk 	• 

H 

0 

F3 1H-NMR (CDCI3) 8: 2.38-2.50 (2H, m), 4.10-4.29 (2H, 
m), 4.34-4.37 (2H, m), 4.43-4.47 (2H, m), 4.86 (1H, m), 
5.58 (1H, m), 5.86 (1H, s), 6.13 (1H, s), 7.11 (1H, m), 
7.20-7.39 (3H, m), 7.47 (1H, m). 

ESI-MS wiz: 
452 [M+H]+ 

538 

N 

. 	"-- 
• 
N 

A 

H 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J=10.5, 4.8, 
1.2 Hz), 3.83(1 H, dd, J-10.5, 5.1 Hz), 4.10(1H, in), 4.16- 
4.28(3H, m), 4.38(1H, m), 4.61(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, d, J=7.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI-MS miz: 
443 [M+H]+ 

539 V 	S H 

: 	• 

F 

®(2H, 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.50-0.56 (2H, 
m), 1.02 (1H, m), 2.60 (1H, m), 2.92 (1H, m), 3.20 (11-1, 
dd, J = 5.4, 16.7 Hz), 3.28 (2H, dd, J = 2.8, 6.8 Hz), 3.51 

dd, J - 2.1, 6.5 Hz), 4.00 (1H, m), 4.15-4.21 (2H, m), 
4.24-4.26 (2H, m), 4.34 (1H, dd, J = 3.1, 11.2 Hz), 4.64 
(1H, m), 6.02 (1H, s), 6.94-6.97 (2H, m), 7.33 (1 H, s), 
7.38 (1H, m). 

ESI-MS miz:  
452 [M+H]+ 

540 N H  

• 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(1H, m), 2.91(1H. dd, J=16.7, 4.7 Hz), 3.17(1 H, 
dd, J=16.7, 5.3 Hz), 4.084.13(2H, m), 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 6.92(1 H, d, J=8.5 Hz), 6.96(1H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

385 
ESI-MS

[M+H]  
miz+: 

541 
FF 

O• 	4 	• 

H 

N 
1H-NMR (CDCI3) 8: 0.16-0.22 (2H, m), 0.51-0.58 (2H, 
m), 1.01 (1 H, m), 2.90 (1H, dd, J = 4.7, 16.6 Hz), 3.17 
(1H, m), 3.32-3.42 (2H, m), 3.77-3.98 (2H, m), 4.23-4.30 
(2H, in), 4.38 (1H, m), 4.49 (1H, dd, J= 6.2, 10.5 Hz), 
4.63 (1H, m), 5.59 (1H, m), 5.96 (1H, s), 6.90-6.94 (2H, 
m), 7.38 (1 H, s), 7.43 (1H, dd, J = 1.8, 8.5 Hz). 

ESI-MS miz: 
445 [M41-1]+ 

Example Structural formula NMR MS 

534 
(isomer A) 

H 
Ho F3 1H-NMR (CDCI3) 8: 2.23-2.39 (2H, m), 3.18 (1H, s), 

4.12 (1H, m), 4.18.4.26 (2H, m), 4.33-4.44 (21-I, m), 4.63 
(1H, m), 4.91 (1H, d, J . 3.5 Hz), 5.97 (1H, m), 6.10 (1H, 
s), 6.97 (1H, d, J = 8.6 Hz), 7.30 (1H, d, J = 8.8 Hz), 7.48 
(1H, dd, J = 2.1, 8.6 Hz), 7.58 (1H, d, J = 1.6 Hz). 

ESI-MS miz: 
434 [M+H]+ 

534 
(isomer B) 

H 
H' 

F 

F 	• 434 

1H-NMR (CDCI3) 8: 2.24-2.39 (2H, m), 3.12 (1H, s), 
4.12 (1H, m), 4.23-4.32 (2H, m), 4.34-4.46 (2H, m), 4.50 
(1H, dd, J = 2.2, 11,3 Hz), 4.76 (1H, t, J = 3.8 Hz), 5.96 
(1H, m), 6.08 (1H, s), 6.97-7.03 (2H, m), 7.49 (1H, dd, J = 
2.1, 8.7 Hz), 7.65 (1H, d, J = 1.8 Hz). 

ESI-MS mlz: 
[M+H]+ 

535 
N_N  

. ---.„ 

H 
s Fa  1H-NMR (CDCI3) 8: 2.30(2H, m), 3.42(3H, m), 4.10(1H, 

m), 4.16-4.33(5H, m), 4.64(1H, m), 5.92(1), td, J=,54.5, 
3.4 Hz), 6.09(1H, s), 6.90(1H, d, J-9.0 Hz), 7.12(1H, m), 
7.44(1H, d, J=9.0 Hz), 7.45(1H, s). 

ESI-MS miz: 
448 [MA-H]+ 

536 
N-N F 	* 

H 

F 

• 

F 
1 H-NMR (CDCI3) a : 1.56(3H, m), 1.68(3H, m), 2.33(1H, 
m), 4.07-4.44(3H, m), 4.49(1H, m), 5.95(1H, dd, J=49.3, 
3.4 Hz), 6.06(1H, s), 7.04(1H, m), 7.05(1H, d, J=8.6 Hz), 
7.52(1H, dd, J=8.6, 2.0 Hz), 7.55(1H, m). 

ESI-MS miz: 
516 [M+H]+ 

537 N  
F 

Ilk 	• 

H 

0 

F3 1H-NMR (CDCI3) 8: 2.38-2.50 (2H, m), 4.10-4.29 (2H, 
m), 4.34-4.37 (2H, m), 4.43-4.47 (2H, m), 4.86 (1H, m), 
5.58 (1H, m), 5.86 (1H, s), 6.13 (1H, s), 7.11 (1H, m), 
7.20-7.39 (3H, m), 7.47 (1H, m). 

ESI-MS wiz: 
452 [M+H]+ 

538 

N 

. 	"-- 
• 
N 

A 

H 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J=10.5, 4.8, 
1.2 Hz), 3.83(1 H, dd, J-10.5, 5.1 Hz), 4.10(1H, in), 4.16- 
4.28(3H, m), 4.38(1H, m), 4.61(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, d, J=7.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI-MS miz: 
443 [M+H]+ 

539 V 	S H 

: 	• 

F 

®(2H, 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.50-0.56 (2H, 
m), 1.02 (1H, m), 2.60 (1H, m), 2.92 (1H, m), 3.20 (11-1, 
dd, J = 5.4, 16.7 Hz), 3.28 (2H, dd, J = 2.8, 6.8 Hz), 3.51 

dd, J - 2.1, 6.5 Hz), 4.00 (1H, m), 4.15-4.21 (2H, m), 
4.24-4.26 (2H, m), 4.34 (1H, dd, J = 3.1, 11.2 Hz), 4.64 
(1H, m), 6.02 (1H, s), 6.94-6.97 (2H, m), 7.33 (1 H, s), 
7.38 (1H, m). 

ESI-MS miz:  
452 [M+H]+ 

540 N H  

• 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(1H, m), 2.91(1H. dd, J=16.7, 4.7 Hz), 3.17(1 H, 
dd, J=16.7, 5.3 Hz), 4.084.13(2H, m), 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 6.92(1 H, d, J=8.5 Hz), 6.96(1H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

385 
ESI-MS

[M+H]  
miz+: 

541 
FF 

O• 	4 	• 

H 

N 
1H-NMR (CDCI3) 8: 0.16-0.22 (2H, m), 0.51-0.58 (2H, 
m), 1.01 (1 H, m), 2.90 (1H, dd, J = 4.7, 16.6 Hz), 3.17 
(1H, m), 3.32-3.42 (2H, m), 3.77-3.98 (2H, m), 4.23-4.30 
(2H, in), 4.38 (1H, m), 4.49 (1H, dd, J= 6.2, 10.5 Hz), 
4.63 (1H, m), 5.59 (1H, m), 5.96 (1H, s), 6.90-6.94 (2H, 
m), 7.38 (1 H, s), 7.43 (1H, dd, J = 1.8, 8.5 Hz). 

ESI-MS miz: 
445 [M41-1]+ 
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[1458] 

[Table 70] 



Example Structural formula N MR MS 

542 

--'14 -N 
FA„(...., 	/ 	). _,F,, 

0-*--/ 	o   

_ 	-a 

11-r-NMR (CDC13) 6: 2.27-2.40 (3H, m), 2.59 (1H, m), 
2.89 (1H, dd, .15.1, 17.2 Hz), 3.38-3.48 (2H, m), 3.96 
(1H, m). 4.18-4.30 (5H. m), 4.48 (1H, m), 6.06 (1H, s), 
6.73 OH, m), 6.95-7.05 (3H, m). 

E51-MS mix; 
445 [M+H]+ 

543 

ur-c!1  

r)1--+I 	- 
I. 	.,.,.> 	-...,-. 
- a- 

1H-NIAR (CDC13) 5. 0.96-1.00 (3H, m), 1.98 (1H, m), 
2.19 (1H, m), 2.85-2.96 (2H, m), 3.18 (1H, m). 3.44 (1H, 
m), 3.83 (2H, dq, .1=1.4, 11.7 Hz), 4.04 OH, m), 4.17-4.23 
(3H, rn), 4.29 (111, T), 4.57 (211, s), 4.82 (111, m), 6.22 
(11-1, s), 6.88 (1H, c, J=8.3 Hz), 7.01 (1H, m), 7.05 (1H, 
s), 7.12 (1H, dd, J=2.1, 8.3 Hz). 

ES1-MS rniz: 
440 [M4-1-1]+ 

544 
H( ) 	-(CF' 

jr-,,N_N 
F. 	r 	 -..1 3),..tr 	.). 	%  

1H-NMR (CDCO S : 1.06(3H, d, J=7.4 Hz), 1.88(1H, m), 
2.06(1H, m). 2.35(2H, m), 4.13(1H, m), 423-4.31(2H, m), 
4 33-4.45(2H, m), 4.52(1H, dd. J=10.8. 3.0 Hz), 4.64(1H, 
ni), 5.97(11-1. Id, J=, 55.1, 3.4 Hz), 6.10(1H:  s), 6 .76(1H, 
d, .1-0.2 Hz), 6.90(1H, 8.6 Hz), 7.49(1H, dd, J=3.6, 1.8 
Hz), 7.79(1H, d, J=1.8 14z). 

Es.14,48 miz: 
4,6 2 U1,1-1J+ 

545 

-fix 

N...V-̀1,1 41 	1-41 -. P- 	; 
%... 	- -,:r-  

1H-NMR (COCO e : 0.63 (2H, E, J=5.2 Hz), 0.58 (2H, I, 
.1=5.3 Hz), 1.65 (2H, m):  2.88 (1H, m), 3.18 (1H, dd, 
J=5.4, 16.1 Hz), 3./4 (2H, s), 3.82 (21-1, q, J=8.7 Hz), 4.21- 
4.24 (4H. m), 4.57 (2H, s), 4.64 (1H, m), 6.24 (1H, s), 
6.86 (1H, d, J=13.3 Hz), 7,00-7.05 (2H. m). 7.12 (1H, dd, 
J=2.0. 8.3 11z). 

ES1-MS mix: 
452 [M+11].1- 

546 

F3.1:41

--- 	

,_ 	3 

• re 	,' 	1 
4_,/ 

11I-NMR (CDC13) 8: 2.39(2F1, m), 4.18(1H, m), 4.27(1H, 
m), 4.31-4.47(3H, m), 4.85(1H, m), 5.39(1H, d, J-3.1Hz). 
5.98(1H, td, J=, 55.1, 3.5 klz), 6.11(1H, s), 7.01(1H, C. 
J=8.6 Hz), 7.04(1 H. ft!), 7 55(1H. m), 7.57(1H, d, J=13.6 
Hz). 

ESI-MS rniz: 
502[M441]-1- 

547 
(isomer A) 

(isomer 13) 

N 

..r-M.,i--8 	H / 	,, 
Ri.,,),,,f,r.,0_ 

N 

3.. 7.-  . 	/ F --f . 
1.- 	0 	

,. 

547 ESI-M8 

1H-NMR (CDCI3.) 5: 1.47(3H, m), 151(3H, m), 2_17(1H, 
m), 2.31(1H, m), 2.91(1H, dd, J=18.7, 4.1 Hz), 3.17(1H, 
cd. J-16.7, 5.3 Hz), 4.08-4.13(2H, m). 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 6,92(1H. d. J=8.5 Hz), 6.96(1H. 
m). 7.38(1H. d. J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

1H-NMR (COCIO ft: 1.47(3H, m), 1.51(3H, m). 2.17(1H, 
m), 2.31(1H, m):  2.91(1H, del, J=15.7, 4.7 Hz), 3.17(1H, 
dd, J-16.7, 5.3 Hz),. 4_08-4.13(2H, m), 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 8.92(1H, d. J=6.5 Hz), 6.96(1 H, 
in), 7.36(1H, d, J=2.0 Hz), 7.42(11-1, dd, J=3.3, 2.0 H4. 

ESI-MS raiz: 
385 [M+11]-1- 

miz: 
385 [(.4444]+ 

548 

,,C1 
Fp-str-- 	_ 

r" 1-14  
C 	1,,,,,, 	..._0' 

1H-NMR (CDC1a) 8: 1.37 (11-1. m), 2.38 (1H, m), 2.80- 
2.90 (3H, m), 3.1t. -3.24 (31-I, m), 3.93 (1H, m), 4.11-4.24 
(4H, m), 4.35 (1H, dd, J = 3.0, 11.1 Hz), 4.60 (1H, m}, 
6.01 1.1H, s). 8.81 (1H, d, J = 6.7 Hz), 6.98 OH, d, J = 8.9 
Hz), 7.04 OH, d, J = 2A Hz), 7.08 (1H. dd, J = 2.5, 8.7 
Hz). 

ES1-MS miz: 
445 [1,404]+ 

549 

.a1s 
,N,=(' 

r ---N- 	,I.( 	j. 

0  

1H-NMR (CDC13) 8: 1.06(3H, t, J=7.5 Hz), 1.67-1.88(2H, 
m). 2.07(1 H, m). 2.18(1H, m). 3.10(1H, dd, J=17,5, 4.5 
Hz). 3.39(11-1. dd,, .1=17.6, 6.5 Hz), 4.02-4.19(3H, m), 4.22- 
4.36(2H, m). 4.75f 1H, m), 6.00(1H, s). 6.90(1H. d, J=7.7 
Hz), 7.28(1H, Id, J=8.5 Hz), 7.48(1 H, d, J=8.5 Hz). 

n7 [M-1-)11
mi

+
z  

Example Structural formula NMR MS 

542 
F3C• 

H 1H-NMR (CDCI3) 8: 2.27-2.40 (3H, m), 2.59 (111, m), 
2.89 (1H, dd, J=5.1, 17.2 Hz), 3.39-348 (2H, m), 3.96 
(1H, m), 4.16-4.30 (5H, m), 4.48 (1H, m), 6.06 (1H, s), 
6.73 (1H, m), 6.96-7.05 (3H, m). 

446 [M+H]+

i 

ESI-MS mal 

543 

• 

H 

CF3 
1H-NMR (CDCI3) 8: 0.96-1.00 (3H, m), 1.96 (1H, m), 
2:19 (1H, m), 2.85-2.96 (2H, m), 3.18 (1H, m), 3.44 (1H, 
m), 3.83 (2H, dq, J=1.4, 11.7 Hz), 4.04 (1H, m), 4.17-4.23 
(3H, m), 4.29 (1H, m), 4.57 (2H, a), 4.62 (1H, m), 6.22 
(1H, s), 6.88 (1H, d, J-8.3 Hz), 7.01 (1H, m), 7.05 (1H, 
s), 7.12 (1H, dd, J=2.1, 8.3 Hz). 

ESI-MS raz: 
440 [M+Fi]i- 

544 • N—N 

No 
H 

F3 
1H-NMR (CDCI3) 8: 1.06(3H, d, J=7.4 Hz), 1.88(1 H, m), 
2.06(1H, m), 2.35(2H, m), 4.13(11-1, m), 4.23-4.31(2H, m), 
4.33-4,45{2H, m}, 4.52(1 H, dd, J=10.8, 3.0 Hz), 4.64(1H, 
m), 5.97(1 H, td, J=, 55.1, 3.4 Hz), 6.10(1H, s), 6.76(1H, 
d, J=9.2 Hz), 6.99(1H, 8.6 Hz), 7.49(1H, dd, J=8.6, 1.8 
Hz), 7.79(1H, d, J=1.8 Hz). 

ESI-MS miz: 
462 [M+H]+ 

545 --N H 

• 

a 

CF3  
111-NMR (CDCI3) 8: 0.58 (211, t, J=5.2 Hz), 0.68 (2H, I, 
J=5.3 Hz), 1.66 (2H, m), 2.88 (1 H, rn), 3.18 (1H, dd, 
J=5.4, 16.7 Hz), 3.74 (211, s), 3.82 (2H, q, J=8.7 Hz), 4.21- 
4.24 (4H, rn), 4.57 (2H, s), 4.64 (1H, m), 6.24 (11-1, s), 
6.88 (1H, d, J=8.3 Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, 
J=2.0, 8.3 Hz). 

452 [M+H]+r 
ESI-MS  miz: 

546 R N—N 

F3C 0 

H 

F3 1H-NMR (CDCI3) 45 : 2.39(2H, m), 4.18(1H, m), 4.27(111, 
m), 4.31-4.47(3H, in), 4.85(1H, rn), 5.39(1H, d, J=3.1Hz), 
5.98(1H, td, J=, 55.1, 3.5 Hz), 6.11(111, 5), 7.01(1H, d, 
J=8.6 Hz), 7.04(1H, m), 7.56(1H, m), 7.57(1H, d, J=8.6 
Hz). 

ESI-MS miz: 
502 [M+H]+ 

 

547 
(isomer A) . 

-- 

Hal) 

' 	lir • 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(11-1, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, J-16.7, 5.3 Hz), 4.08-4.13(211, m), 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 6.92(1H, d, J=8.5 Hz), 6.96(1 H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

385 [I,M-1-1]+
• 

ESI-MS miz: 

547 
(isomer 9.) F 

. 

N--N H 

+. 
• 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(111, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, J=16.7, 5.3 Hz), 4.084.13(211, m), 4.214.34(3H, m), 
4.63(11-1, m), 6.04(1H, s), 6.92(1 H, d, J=8.5 Hz), 6.96(1 H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

ESI-MS miz: 
385 [M+1-1p- 

548 
F3C---,  

H 

• 

H .  
i 

111-NMR (CDCI3) 8: 1.37 (111, m), 2.38 (1H, m), 2.80-
2.90 (3H, m), 3.11-3.24 (3H, m), 3.93 (11-1, m), 4:11-4.24 

m), 4.35 (111, dd, J = 3.0, 11.1 Hz), 4.60 (1H, m), 
6.01 (1 H, s), 6.81 (1 H, d, J = 8.7 Hz), 6.98 (1H, d, J = 8.0 

7.04 (111, d, J = 2.4 Hz), 7.06 (1H, dd, J = 2.5, 8.7 
Hz). 

445 [M+1-1]+
• Hz), 

ESI-MS miz: 

549 H 

F3  
1H-NMR (CDCI3) 15 : 1.06(3H, t, J=7.5 Hz), 1.67-1.88(2H, 
m), 2.07(1H, m), 2.18(1H, m), 3.10(1H, dd, J=17.6, 4.5 
Hz), 3.39(1H, dd, J=17.6, 6.5 Hz), 4.02-4.19(3H, m), 4.22- 
4.36(2H, m), 4.75(1H, m), 6.00(1H, s), 6.90(1H, d, J=7.7 
Hz), 7.28{1H, d, J=8.5 Hz), 7.48{1H, d, J=8.5 Hz). 

E51-MS mia.: 
397 [M+H]+ 

 

Example Structural formula NMR MS 

542 
F3C• 

H 1H-NMR (CDCI3) 8: 2.27-2.40 (3H, m), 2.59 (111, m), 
2.89 (1H, dd, J=5.1, 17.2 Hz), 3.39-348 (2H, m), 3.96 
(1H, m), 4.16-4.30 (5H, m), 4.48 (1H, m), 6.06 (1H, s), 
6.73 (1H, m), 6.96-7.05 (3H, m). 

446 [M+H]+

i 

ESI-MS mal 

543 

• 

H 

CF3 
1H-NMR (CDCI3) 8: 0.96-1.00 (3H, m), 1.96 (1H, m), 
2:19 (1H, m), 2.85-2.96 (2H, m), 3.18 (1H, m), 3.44 (1H, 
m), 3.83 (2H, dq, J=1.4, 11.7 Hz), 4.04 (1H, m), 4.17-4.23 
(3H, m), 4.29 (1H, m), 4.57 (2H, a), 4.62 (1H, m), 6.22 
(1H, s), 6.88 (1H, d, J-8.3 Hz), 7.01 (1H, m), 7.05 (1H, 
s), 7.12 (1H, dd, J=2.1, 8.3 Hz). 

ESI-MS raz: 
440 [M+Fi]i- 

544 • N—N 

No 
H 

F3 
1H-NMR (CDCI3) 8: 1.06(3H, d, J=7.4 Hz), 1.88(1 H, m), 
2.06(1H, m), 2.35(2H, m), 4.13(11-1, m), 4.23-4.31(2H, m), 
4.33-4,45{2H, m}, 4.52(1 H, dd, J=10.8, 3.0 Hz), 4.64(1H, 
m), 5.97(1 H, td, J=, 55.1, 3.4 Hz), 6.10(1H, s), 6.76(1H, 
d, J=9.2 Hz), 6.99(1H, 8.6 Hz), 7.49(1H, dd, J=8.6, 1.8 
Hz), 7.79(1H, d, J=1.8 Hz). 

ESI-MS miz: 
462 [M+H]+ 

545 --N H 

• 

a 

CF3  
111-NMR (CDCI3) 8: 0.58 (211, t, J=5.2 Hz), 0.68 (2H, I, 
J=5.3 Hz), 1.66 (2H, m), 2.88 (1 H, rn), 3.18 (1H, dd, 
J=5.4, 16.7 Hz), 3.74 (211, s), 3.82 (2H, q, J=8.7 Hz), 4.21- 
4.24 (4H, rn), 4.57 (2H, s), 4.64 (1H, m), 6.24 (11-1, s), 
6.88 (1H, d, J=8.3 Hz), 7.00-7.05 (2H, m), 7.12 (1H, dd, 
J=2.0, 8.3 Hz). 

452 [M+H]+r 
ESI-MS  miz: 

546 R N—N 

F3C 0 

H 

F3 1H-NMR (CDCI3) 45 : 2.39(2H, m), 4.18(1H, m), 4.27(111, 
m), 4.31-4.47(3H, in), 4.85(1H, rn), 5.39(1H, d, J=3.1Hz), 
5.98(1H, td, J=, 55.1, 3.5 Hz), 6.11(111, 5), 7.01(1H, d, 
J=8.6 Hz), 7.04(1H, m), 7.56(1H, m), 7.57(1H, d, J=8.6 
Hz). 

ESI-MS miz: 
502 [M+H]+ 

 

547 
(isomer A) . 

-- 

Hal) 

' 	lir • 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(11-1, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, J-16.7, 5.3 Hz), 4.08-4.13(211, m), 4.21-4.34(3H, m), 
4.63(1H, m), 6.04(1H, s), 6.92(1H, d, J=8.5 Hz), 6.96(1 H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

385 [I,M-1-1]+
• 

ESI-MS miz: 

547 
(isomer 9.) F 

. 

N--N H 

+. 
• 

N 1H-NMR (CDCI3) 8: 1.47(3H, m), 1.51(3H, m), 2.17(1H, 
m), 2.31(111, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, J=16.7, 5.3 Hz), 4.084.13(211, m), 4.214.34(3H, m), 
4.63(11-1, m), 6.04(1H, s), 6.92(1 H, d, J=8.5 Hz), 6.96(1 H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

ESI-MS miz: 
385 [M+1-1p- 

548 
F3C---,  

H 

• 

H .  
i 

111-NMR (CDCI3) 8: 1.37 (111, m), 2.38 (1H, m), 2.80-
2.90 (3H, m), 3.11-3.24 (3H, m), 3.93 (11-1, m), 4:11-4.24 

m), 4.35 (111, dd, J = 3.0, 11.1 Hz), 4.60 (1H, m), 
6.01 (1 H, s), 6.81 (1 H, d, J = 8.7 Hz), 6.98 (1H, d, J = 8.0 

7.04 (111, d, J = 2.4 Hz), 7.06 (1H, dd, J = 2.5, 8.7 
Hz). 

445 [M+1-1]+
• Hz), 

ESI-MS miz: 

549 H 

F3  
1H-NMR (CDCI3) 15 : 1.06(3H, t, J=7.5 Hz), 1.67-1.88(2H, 
m), 2.07(1H, m), 2.18(1H, m), 3.10(1H, dd, J=17.6, 4.5 
Hz), 3.39(1H, dd, J=17.6, 6.5 Hz), 4.02-4.19(3H, m), 4.22- 
4.36(2H, m), 4.75(1H, m), 6.00(1H, s), 6.90(1H, d, J=7.7 
Hz), 7.28{1H, d, J=8.5 Hz), 7.48{1H, d, J=8.5 Hz). 

E51-MS mia.: 
397 [M+H]+ 

 

 

341 

 

[1459] 

[Table 71] 



551 
F 	

1.1 

F 

552 
(isomer A) b 

,e F 
ti 

Moo 

CN 

Exaniple 	 Strunlural formula 	 NAAR 	 MS 

,N • 
550 	 7  r .N 

--"\ c) 	• 

1H-NMR (COCO 8: 2.39("H, m), 2.48(1H, m), 3.12(1 H, 
dd, J=17.6, 4.8 Hz), 3.40('1 H. dd, J=17.6, 5.6 Hz), 4.13-
4.37(4H, rn), 4.T7(1H, m), 5.57(11-1, dd, J=9.5, 2.4 Hz), 
6.13(1H, s), 6.94(1H. d, J=7.4 Hz), 7.11(1H, dd, J=10.2, 
8.51-1z), 7.21(1H, d, J=7.4Hz), 7 29(1H, d, J=8.5 Hz), 
7.37(1H. m), 7 44-7.52(2H, rp). 

H-NMR (CDCI3) : 2.34(2H, m), 2.98(1H, dd, J=17.7, 
4.4 Hz), 3.11(1H, dd, J=17.7, 5.3 Hz), 3.83(3H, s), 4.19-
4.32(311, m), 4.39(1H, ro): 4 66(1H, m), 5.97(1H. td, .J=, 
54.3, 3.4 Hz), 8-09(1H, s), 7_91(1H, d, J=5.3 Hz), 
6.73(1H, d, J=8.8 Hz), 5.92(1 H, d, J=7.2 Hz), 7.38(1H, d, 
J=8.8 Hz). 

1H-NMR (CDCI3) a: 9.71(2H, m). 1.11(2H, m), 2.16-
2.36(2H, m), 2.g0(1H, dd, J=16.8, 5.0 Hz), 3.17(1H, dd, 
J=16.5:  5 3 Hz), 3.77-3.84(3H, m), 3.39(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.18-4.33(3H, m), 4.39(1H, 
rn), 4.83(1H, m), 8.33(1H, s), 5.92(1 H, m), 8.93(1H, d, 
J=8.5 Hz), 7.39(1H, ro), 7.42(1H, dd, 	2.0 Hz). 

ES1-MS retz: 
463 [M+1-1]- 

ES1-MS 
445 [M +H]* 

ESI-M9 mk: 
427 [M+H]+ 

552 
(isomer B) 

1H-NMR (CDCI3,) 8 r 9.71(2H, rn), 1 11(2H, m), 2.18.-
2.36(2H, m), 2.90(1H, dd, .1=16.8, 5.9 Hz), 3.17(1H, dd, 
J=16.5, 5.3 Hz), 3.77-3.84(3H:  rn), 3.39(1H, dd, 
J=10.5,5.1 Hz), 4.10(1 H, m), 4.16-4.33(3H, m), 4.39(1H, 
re), 4.63(1H, m), 6.03(1H, s), 8.92(1H, m), 8.93(1H, d, 
J=8.5 Hz), 7.39(1H, ra), 7.42(1H, dd, J=8.5, 2.0 Hz). 

ESI-M S mtz: 
427 [161+H]-,  

r--) -N 	1,11 
553 	 ••••,./- 

1H-NMR (CDCI3) 5: 0.913(2H, m), 1.31(2H, M), 2.16-
2.39(2H, m),2.93(11-1. dd, J=16.8. 4.6 Hz), 3.19(1H, dd. 
J=16.7, 5.4 Hz), 3.54(2H. m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, 1=10,4,4.8 Hz), 4,11(1H, m), 4.17-
4.29(3H, re), 4.39(1H, m). 4.64(1H, m), 6.02(1H. s), 
6.94(1H, d, J=8.5 Hz), 6.98(1 H, d, J=7.9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.35(1H, dd, J=8.5, 1.4 Hz) 

ESI-MS 
477 (M+-11,  

554 
(Ismer A) 

1H-r..Mk(CDC13) 	0.98(2H, m), 1.31(2H, m), 2.16- 
2.39(2H, m), 2.93(1H, dd, J=16.8, 4.6 Hz). 3.19(1H, dd, 
J=10.7, 5,4 Hz), 3.54(2H. m), 3.74(1H, dd J=20.4. 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz). 4.11(1)-, m), 
4.29(3H, m), 4.39(1H, m). 4.64(1H, m), 6.02(1H. s), 
6 94(11-1, d. J=8.5 Hz), 6.98(1 H. d, J=7.9 Hz), 7.33(1H, d, 
J=1 4 Hz), 7 38(1H, dd, J=8.5, 1.4 Hz) 

ES(-MS 
477 [10 FH)i 

584 
	 r N 

_N 
A 

(isomer B) 

CN 

555 r  --r 

FA/—(1 	rx 	(  

1H-NMR (CDCI3) : 0.96(2H, m), 1.31(2H, m), 2.16-
2.39(2H, re), 2.93(1H, dd, J=16.8. 4.6 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.54(2H, m), 3.74(1H, dd J=20.4. 5.0 
Hz), 3.84(1H, dd, J=10.4.4.8 Hz), 4.11(1H, m), 4.17-
4.29(3H, m), 4.39(1H, m):  4 64(1H, m), 6.02(1H:  s), 
13,94(9-1, d, J=8.5 Hz), 6.98(1H, d, J=7.9 Hz), 7.33(1H. d. 
.1=1.4 He), 7.33(1H, dd, J=8.5, 1.4 Hi.). 

1H-NMR (CDG1a) 8 : 1.74 (1H, m), 2_02 H, m), 2.39 
(1H, m), 2.91 (1H, dd. J=4.4, 18.4 Hz), 3.17 (1H, dd, 
J=5.3, 16.1 Hz), 3.59-'3.69 (2H, m), 3.74-3.85 (3H, m), 
4.09 (1H, m), 4.23-4.33 (4H, m), 4.64 (1H, m), 6.24 (1H, 
s), 6.90-0.95 (2H, m), 7.39 (11-I, s), 7.43 (1H, dd, J=2,1, 
8.5 Hz). 

1H-NMR (CDCI3) 5:1.73 (1H, m), 2.00 (1H, rn), 2.37 
(1H, m), 2.92 (1H, dd. J=3.4, 16.2 Hz), 3.20 (11-1, dd, 
J=5.2, 16.9 Hz), 3.68-3.68 (2H, m), 3.73-3.85 (3H, m), 
4 09 (1H, m), 4.22-4.33 (4H, m), 4.65 (1H, m), 6.24 (1H. 
s), 6.94-6.98 (2H, m), 7.33 (1H, s), 7.38 (1H, d, J=8.13 Hz). 

556 
F,,c -0  

ESUMS 
477 [10+H)- 

ES!-MS miz: 
451 [M+H]4  

ES1-M9 nVz: 
493 r101+Hi-, 556 

552 
(isomer A) 

552 
(isomer B) 

553 

554 
(isomer A) 

554 
(isomer B) 

555 

Fa _ 

Structural formula NMR 	 MS Example 

550 

1H-NMR (CDCI3) 8: 2.39(1H, m), 2,48(1H, m), 3.12(1H, 
dd, J=17.6, 4.8 Hz), 3.40(11-1, dd, J=17.6, 5.6 Hz), 4.13-
4.37(41-1, rn), 4.77(11-1, m), 5.57(11-1, dd, J=9.5, 2.4 Hz), 
6.13(1H, s), 6.94(1H, d, J=7.4 Hz), 7.11(1H, dd, J=10.2, 
8.5 Hz), 7.21(11-1, d, J=7.4Hz), 7.29(1H, d, J=8.5 Hz), 
7.37(1H, m), 7.44-7.52(2H, m). 

ESI-MS 
463 [M+1-11+ 

551 

1H-NMR (CDCI3) 8: 2.34(2H, m), 2.98(11-1, dd, J=17.7, 
4.4 Hz), 3.11(1H, dd, J=17.7, 5.3 Hz), 3.83(3H, s), 4.19-
4.32(31-I, m), 4.39(1 H, m), 4.66(1H, m), 5.97(114, td, J=, 
54.8, 3.4 Hz), 6.09(1 H, s), 7.01(1H, d, J=8.6 Hz), 
6.73(1H, d, J=8.8 Hz), 6.92(1H, d, J=7.2 Hz), 7.38(1H, d, 
J=8.8 Hz). 

ESI-MS 
448 [M+H]+ 

1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16-
2.36(2H, m), 2.90(1H, dd, J=16.8, 5.0 Hz), 3.17(1H, dd, 
J=16.6, 5.3 Hz), 3.77-3.84(3H, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, m), 4.39(1H, 
m), 4.63(11-1, m), 6.03(1H, s), 6.92(1H, m), 6.93(1H, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16-
2.36(21-I, m), 2.90(1k, dd, J=16.8. 5.0 Hz), 3.17(1H, dd. 
J=16.6, 5.3 Hz), 3.77-3.84(31-1, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, m), 4.39(1H, 
m), 4.63(1H, m), 6.03(1H, s), 6.92(1H, m), 6.93(1H, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

11-f-NMR (CDCI3) a 0.98(211, m), 1.31(2H, m), 2,16-
2.39(2111. m), 2.93(1 H, dd, J=16.8, 4.6 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.54(2H, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-I, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.5 Hz), 6 98(1H, d, J=7,9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.31(21-1, m), 2.16-
2.39(2H, m), 2.93(1 H, dd, ..116.8, 4.6 Hz), 3.19(11-1, dd, 
J=16.7, 5.4 Hz), 3.54(21-1, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-1, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6 94(11-1, d, J=8.5 Hz), 6 98(1H, d, J=7.9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.31(2H, m), 2.16-
2.39(2H, m), 2.93(1 H, dd, J=16.8, 4.6 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.54(2H, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-1, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.5 Hz), 6.98(1H, d, J=7.9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 	  

1H-NMR (CDCI3) 8: 1.74 (1H, m), 2.02 (1H, m), 2.39 
(1H, m), 2.91 (1H, dd, J=4.4, 16.4 Hz), 3.17 (11-1, dd, 
J=5.3, 16.7 Hz), 3.59-3.68 (211, m), 3.74-3.85 (31-1, m), 
4.09 (1H, m), 4.23-4.33 (4H, m), 4.64 (1H, m), 6.24 (1H, 
s), 6.90-6.95 (2H, m), 7.39 (1 H, s), 7.43 (1H, dd, J=2.1, 
8.5 Hz). 

1H-NMR (CDCI3) 8: 1.73 (1 H, m), 2.00 (1H, m), 2.37 
(1H, m), 2.92 (1H, dd, J=3.4, 16.2 Hz), 3.20 (1H, dd, 
J=5.2, 16.9 Hz), 3.60-3.68 (2H, m), 3.73-3.85 (3H, m), 
4.09 (1H, m), 4.22-4.33 (4H, m), 4.65 (11-I, to), 6.24 (1 H, 
s), 6.94-6.98 (2H, rn), 7.33 (1H, s), 7.38 (1H, d, J=8.6 Hz). 

ESI-MS 
427 [M+HI+ 

ESI-MS rn(z! 
427 [M+I-1]+ 

ESI-MS 
477 [M+HI+ 

ESI-MS 
477 [M+H]+ 

ESI-MS 
477 [M+F1]+ 

ESI-MS 
451 [M+H]-1- 

ESI-MS 
493 [M-FH]+ 556 

552 
(isomer A) 

552 
(isomer B) 

553 

554 
(isomer A) 

554 
(isomer B) 

555 

Fa _ 

Structural formula NMR 	 MS Example 

550 

1H-NMR (CDCI3) 8: 2.39(1H, m), 2,48(1H, m), 3.12(1H, 
dd, J=17.6, 4.8 Hz), 3.40(11-1, dd, J=17.6, 5.6 Hz), 4.13-
4.37(41-1, rn), 4.77(11-1, m), 5.57(11-1, dd, J=9.5, 2.4 Hz), 
6.13(1H, s), 6.94(1H, d, J=7.4 Hz), 7.11(1H, dd, J=10.2, 
8.5 Hz), 7.21(11-1, d, J=7.4Hz), 7.29(1H, d, J=8.5 Hz), 
7.37(1H, m), 7.44-7.52(2H, m). 

ESI-MS 
463 [M+1-11+ 

551 

1H-NMR (CDCI3) 8: 2.34(2H, m), 2.98(11-1, dd, J=17.7, 
4.4 Hz), 3.11(1H, dd, J=17.7, 5.3 Hz), 3.83(3H, s), 4.19-
4.32(31-I, m), 4.39(1 H, m), 4.66(1H, m), 5.97(114, td, J=, 
54.8, 3.4 Hz), 6.09(1 H, s), 7.01(1H, d, J=8.6 Hz), 
6.73(1H, d, J=8.8 Hz), 6.92(1H, d, J=7.2 Hz), 7.38(1H, d, 
J=8.8 Hz). 

ESI-MS 
448 [M+H]+ 

1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16-
2.36(2H, m), 2.90(1H, dd, J=16.8, 5.0 Hz), 3.17(1H, dd, 
J=16.6, 5.3 Hz), 3.77-3.84(3H, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, m), 4.39(1H, 
m), 4.63(11-1, m), 6.03(1H, s), 6.92(1H, m), 6.93(1H, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

1H-NMR (CDCI3) 8: 0.71(2H, m), 1.11(2H, m), 2.16-
2.36(21-I, m), 2.90(1k, dd, J=16.8. 5.0 Hz), 3.17(1H, dd. 
J=16.6, 5.3 Hz), 3.77-3.84(31-1, m), 3.89(1H, dd, 
J=10.5,5.1 Hz), 4.10(1H, m), 4.16-4.33(3H, m), 4.39(1H, 
m), 4.63(1H, m), 6.03(1H, s), 6.92(1H, m), 6.93(1H, d, 
J=8.5 Hz), 7.39(1H, m), 7.42(1H, dd, J=8.5, 2.0 Hz). 

11-f-NMR (CDCI3) a 0.98(211, m), 1.31(2H, m), 2,16-
2.39(2111. m), 2.93(1 H, dd, J=16.8, 4.6 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.54(2H, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-I, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.5 Hz), 6 98(1H, d, J=7,9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.31(21-1, m), 2.16-
2.39(2H, m), 2.93(1 H, dd, ..116.8, 4.6 Hz), 3.19(11-1, dd, 
J=16.7, 5.4 Hz), 3.54(21-1, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-1, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6 94(11-1, d, J=8.5 Hz), 6 98(1H, d, J=7.9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 

1H-NMR (CDCI3) 8: 0.98(2H, m), 1.31(2H, m), 2.16-
2.39(2H, m), 2.93(1 H, dd, J=16.8, 4.6 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.54(2H, m), 3.74(1H, dd J=20.4, 5.0 
Hz), 3.84(1H, dd, J=10.4,4.8 Hz), 4.11(11-1, m), 4.17-
4.29(3H, m), 4.39(1 H, m), 4.64(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.5 Hz), 6.98(1H, d, J=7.9 Hz), 7.33(1H, d, 
J=1.4 Hz), 7.38(1H, dd, J=8.5, 1.4 Hz). 	  

1H-NMR (CDCI3) 8: 1.74 (1H, m), 2.02 (1H, m), 2.39 
(1H, m), 2.91 (1H, dd, J=4.4, 16.4 Hz), 3.17 (11-1, dd, 
J=5.3, 16.7 Hz), 3.59-3.68 (211, m), 3.74-3.85 (31-1, m), 
4.09 (1H, m), 4.23-4.33 (4H, m), 4.64 (1H, m), 6.24 (1H, 
s), 6.90-6.95 (2H, m), 7.39 (1 H, s), 7.43 (1H, dd, J=2.1, 
8.5 Hz). 

1H-NMR (CDCI3) 8: 1.73 (1 H, m), 2.00 (1H, m), 2.37 
(1H, m), 2.92 (1H, dd, J=3.4, 16.2 Hz), 3.20 (1H, dd, 
J=5.2, 16.9 Hz), 3.60-3.68 (2H, m), 3.73-3.85 (3H, m), 
4.09 (1H, m), 4.22-4.33 (4H, m), 4.65 (11-I, to), 6.24 (1 H, 
s), 6.94-6.98 (2H, rn), 7.33 (1H, s), 7.38 (1H, d, J=8.6 Hz). 

ESI-MS 
427 [M+HI+ 

ESI-MS rn(z! 
427 [M+I-1]+ 

ESI-MS 
477 [M+HI+ 

ESI-MS 
477 [M+H]+ 

ESI-MS 
477 [M+F1]+ 

ESI-MS 
451 [M+H]-1- 

ESI-MS 
493 [M-FH]+ 

 

342 

 

[1460] 

[Table 72] 



Example Structural formula NMR MS 

557 r 
\ 
,- 

--  
/ 

Ni.4.-•( 

,_-,._1-  \ - 	- 
F 

1H-NMR (CD(:43) 8: 1.73 (1H, m). 2.02 (1HL my, 2.38 
OH, m), 2.87 (1H, m), 3.95 (1H, m). 3.02-3.08 (2H, m), 
3.19 {1H, m), 3.64-3.68 (2H, (e), 3.72-3.82 {3H, m), 4_08 
OH, m), 4.19 (2H, s), 4.28-4.33 (2H, m).  4.61 (1H, m), 
6.85 (1H, ill, 4.7, 53.7 Hz), 11.23(1H, s.), 0.8.5 (1H, d, 
J,8.4 Hz), 6.93 (1H, s), 7.01 (211, d, .1.13.1 Hz). 

Esi_ms mfz, 
490 IM+H1-F 

558 

HQ 	..CFs  

	

.7\ 	
kt 	

,.. 	' 

1  

	

-4 	s., 
-'''.•'?--  

11-1-NMR(C.I0C(3) 3: 0.20-0.24 (2H„ m), 0.54-0.58 (2H, 
m), 1.07 {1H, m), 2.08-2.27 (2H, m), 3.37 (2H, d, J = 6.9 
Hz), 3.53 (1H, m), 3.65 {1H, (m), 3.76 {1H, dd, J = 5.2, 
10.4 Hz), 3.M -0.23 (3H, m), 4.31-4.39 {2H, m), 4.62 {1H, 
m), 4.91 {1H, t, J = 4.0 Hz), 6.94 (11-1, s), 6_96 OH, d, J = 
8_5 Hz), 7.32 (1H, d, .1= 8.1 Hz), 7.47 (1H, dd, J =2_1, 
8.8 Hz), 7.55 (1H. s). 

E SI-MS me7.  
468 /M+I-1)-1- 

569 

580 

7..)._tii.),,,cF 

..A,..._ 	r".(4.-N 	,AH,.. 
43'-...-- -",,a.. 	-(:. 	,_.0.1" 

0 

Hq_

9 

/CF3 

?&X--'  _7-N-N 	..  
--°Kil.--d—  

1H-NMR (CDC13) 3 : 0.10-0.23 (2H, m), 0.54-0.57 (2H, 
m), 1.06 (1H, m). 1.61 (1H. s), 2.10-2.30 {2H. m), 3.36 
{2H, dd, J = 1.0, 6.9 Hz), 3.65 (1H. m), 3.75 (1H, dd, J = 
5.1. 10.5 I lz), 4.07 (1H, al, 4.18 (1[1. rri), 4.28-4.38 (21-I, 
m), 4.44 (111, rc). 4.49 (11-1, d, J = 11.4 Hz), 4.76 {1H, s), 
6.01 (1H, s), 7.01 (2H, d, J = 8.5 Hz), 7.48 (1H, d, J = 7.9 
Hz):  7.65 (1H, d, J = 1.9 Hz)- 

1H-NMR (CDC13) 44: 0.17-020 (2H, m), 0.52-0.57 (2H, 
in 	

-4
), 1.03 (1H, Fr), 3.07 (1H, r(6, 327 (2H:  dcf, .1 = 1.3, 6.9 

Hz), 3_74-3.82 (2H, m):  4.14.36 (4H, m), 4.54 (1H. m), 
1.92 (1H, s), 5.41 (1H, m), 5.92 (1H, d, J = 2.2 Hz), 6.97 
(1H, d. J = 8.0 Hz), 7.26 (1H, m), 7.48 (1H, dd, J = 2.1, 

 

6.7 Hz), 7.02 (1H, cl, J = 8.4 Hz). 

ESI-MS Fmk: 
458 !NCI' HP 

Esi_ms, rroz: 
454 IM-kH)-1. 

551 

Hq 	F3  
--, 	 % r 	t.,--q 	i F sc„,...0........._,  
a--"k'-V. 	.---0 	--'.. 

1H-NMR (CDCW S: 2.15-2.25 (2H, .m), 3.54 (1H, m), 
3.8-4-3_98 (4H, m), 4.65-4.23 (3H, m), 4.32-4.40 (2H, m), 
4.62 (111. m), 4.91 (161,1, J = 41.1 Hz), 6.05 (1H, d, J = 1.0 
Hz), 6.07 (1H, cl, J = 8.6 Hz), 7.32 (1H, d, J = 8.7 Hz), 
7.48 (1H. dd, .J = 2.0, 8.7 Hz), 7,53 (1H, 5). 

1H-NMR (CDCl.) 8: 2.19{1H, m), 2.36(1H, m), 2.50(1H, 
m), 2.71(1H, m), 2.91(1H, dd, J=15.7. 4.7 Hz), 3.17(1H, 
dd. J=18.8.5 2 H7), 4.00-4.33(4H, m) 4.63{11-1, Mi 
4,62(1H, m), 8_03(1H, s), 5.92(1H, (1, J-8.5 Hi), 6.94(1H. 
m), 7.38(1H, d,.1=2.0 Hz), 7.42(1H, dd, J=8.5„ 2.0 Hz). 

EV-MS 
4961M+H/z: )-1,  

ESI-MS mlz: 
4071M-(H1* 562 

,ON 
/----i 

--1--r‘ 	.1 4/---  -.) ,--- 	
—'' 	L- Hi 	 e) 

563 
(isomer A) 

C. 
/----Al 

	

C 	

H 	4
--= 	r 	)." 	 2--,- 
) 	cr'----  

r -0 
A:  CH 

1H-NMR (CADCO 8 : 0.98(2H, m), 1.32(2H, m). 2.18-
2.36(2H, m), 2.35(1H, cd, J=15.8,4.3 Hz), 3.1441H, dd, 
,16 7, 5.3 Hz), 3.55(2H, n6, 3.75(1H. ddd. J=10.5:4.8, ,, 

1.2 Ht)383 1H, rid, J=16.5,5.1 Hz]4.10( 1H, to)4.15- .( ,  
4.213(3H, m), 4.36(1H, m), 4.51(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, d, J=7.8 Hz), 1.04(1H, 6, 
J=2.6 Hz), 7.080H, dd, J3.7, 2.6 Hz). 

E53-MS mtz: 
443 IM-r-HIS 

563 
Owner 13) 

---. 	H 	.?--- 	IrC. 
.1 	rt 	PI- ( 	'' i 

1---Ne'"--/-i, 	-11 
rzi 

A-CN 

1H-NMR (coci,) a . 0.418(2H, (n), 1.32(2H, m). 2.18- 
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.85(2H. m), 3.76{1H. Md. J-10.5,4.8, 

1.21-1z), 3.83(1H, dd, .1=10.5,5.1 Hz), 4.10(1H, in), 4.16- 
4.28(3H, m), 4.38(1H, in), 4.61(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, Id J=7.8 Hz), 7.04(1H, Id 
J=2.6 Hz), 7.08(1H. dd. J=8.7. 2.6 Hz). 

ESI-MS miz: 
443 IM-5-H)4- 

564 

F 
r 

H 
7 --(-1 

r-\ 	b -'-,,. 	ci 
b--1) 

1H-NMR (C0C13) a: 1.30-1.45 (2H, m). 1.63-1.74 (3H, 
m), 1.85 (1H. m).1 .97 (1H. m). 225 (1H, dd..' = 4.1. 
16_9 Hz). 3.04 (2H. dt, .11= 4_5, 17.4 Hz), 3.17 (1H, dd, ..1 = 
5.5, 16.8 Hz), 3.39-3.4412H, m), 3.85 OH, rn), 3.95-4.01 
(2H, m), 4.19 (2H, d, J= 2.9 Hz), 4.34 (1H, m1,4.62 (1H:  
In), 5.38 (1H, in), 5.88 (1H, rn), 5.89 (1H, s), 5.83 (1H, 0, 
.1 = 8.3 Hz), 5.93 (1H, s), 7.06 (OH, d, J =- 8.2 Hz). 

ESI-MS mfz: 
448 IM+H1+ 

Example Structural formula NMR MS 

557 NM- 

• • 
F3  

1H-NMR (CDCI3) 8 : 1.73 (11-I, m), 2.02 (1H, m), 2.38 
(1H, m), 2.87 (1H, m), 3.05 (1H, m), 3.02-3.08 (2H, m), 
3.19 (1H, m), 3.64-3.68 (2H, m), 3.72-3.82 (3H, m), 4.08 
(1H, m), 4.19 {2H, s), 4.28-4.33 (2H, m), 4.61 (1H, m), 
5.88 (1H, dt, 4.7, 53.7 Hz), 6.23 (1H, s), 6.85 (1H, d, 
J=8.4 Hz), 6.93 (11-I, s), 7.01 (2H, d, J=13.1 Hz). 

ESI-MS raiz: 
490 [M+H]-1- 

558 

H 

4 	 H 
• 

• 

,, 0-3   

1 H-NMR (CDCI3) 5: 0.20-0.24 (2H, m), 0.54-0.58 (2H, 
m), 1.07 (1H, m), 2.08-2.27 (2H, m), 3.37 (2H, d,  Jr  6.9 
Hz), 3.53 (1H, m), 3.65 (1H, m), 3.76 (1H, cid, J = 5.2, 
10.4 Hz), 3.93-4.23 (3H, m), 4.31-4.39 (2H, m), 4.62 (1H, 
m), 4.91 (1H, t, J =4.0 Hz), 6.04 (1H, s), 6.96 (1H, d, J = 
8.6 Hz), 7.32 (1H, d, J = 8.1 Hz), 7.47 (1H, dd, J = 2.1, 
8.6 Hz), 7.55 (1H, s). 

ESI-MS m/z: 
468 [M-H-1)-1- 

559 

H • 

6N.-• 	
H 

• 

F3 

1H-NMR (CDCI3) 5: 0.19-0.23 (2H, m), 0.54-0.57 (2H, 
m), 1.06 (1H, m), 1.61 (1H, s), 2.10-2.30 (2H, m), 3.36 
(2H, dd, J = 1.6, 6.9 Hz), 3,65 (1H, m), 3.75 (1H, dd, J = 
5.1, 10.5 Hz), 4.07 (1H, in), 4.18 (1H, m), 4.213-4.38 (2H, 
m), 4.44 (1H, m), 4.49 (1H, d, J = 11.4 Hz), 4.76 (1H, s), 
6.01 (1H, s), 7.01 (2H, d, J = 8.5 Hz), 7.48 (1H, d, J = 7.9 
Hz), 7.65 (1H, d, J = 1.9 Hz). 

ESI-MS miz: 
468 1M+Hyt. 

560 

H• 

• • 

4iii 

F3 
11-I-NMR {CDCI3) 5: 0.17-020 (2H, m), 0.52-0.57 (2H, 
in), 1.03 (1H, rn), 3.07 (1H, m), 3.37 (2H, dd, J = 1.3, 6.9 
Hz), 3.74-3.82 (2H, m), 4.14-4.36 (4H, rn), 4.64 (1H, m), 
4.92 (1H, s), 5.41 (1H, m), 5.92 (1H, d, J = 2.2 Hz), 6.97 
(1H, d, J = 8.6 Hz), 7.28 (1H, m), 7.48 (1H, dd, J = 2.1, 
8.7 Hz), 7.62 (1H, d, J = 8.4 Hz). 

ESI-MS rritz: 
454 IM+H)+ 

561 

H 
H 	" 

F3C...,_, N, 

F3 1H-NMR (CDCI3) 5: 2.15-2.25 (2H, m), 3.54 (1H, m), 
3.84-3.98 (4H, in), 4.05-4.23 (3H, m), 4.32-4.40 (2H, m), 
4.62 (1H, m), 4.91 (1H, t, J = 4.0 Hz), 6.05 (1H, d, J = 1.0 
Hz), 6.97 (1H, d, J = 8.6 Hz), 7.32 (1H, d, J ,r 8.7 Hz), 
7.48 (1H, dd, J = 2.0, 8.7 Hz), 7.53 (1H, s). 

ESI-MS rnlz: 
496 [M+H]-1- 

562 
ci11:X---,C 

F, 

N 1H-NMR (CDCI3) 5 : 2.19(1H, m), 2.36(1H, m), 2.50(1H, 
m), 2.71(1H, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, 3=16.8, 5.2 Hz), 4.09-4.33(4H, m), 4.53(11-1, m), 
4.62(1 H, m), 6.03(1H, s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=13.5, 2.0 Hz). 

ESI-MS mlz: 
I-1 407 [M+11+ 

563 
(isomer A) 

H 
* 

• . 1 

CN 
di 

1H-NMR (CDCI3) S: 0.98(2H, m), 1.32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J=10.5,4.8, 
1.2 Hz), 3.83(1H, dd, J=10.5,5.1 Hz), 4.10(1H, m), 4.16- 
4.28(3H, m), 4.38(1H, in), 4.61(111, in), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, d, J=7.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, Jr.8.7, 2.6 Hz). 

ESI-MS raiz. 
443 [M+-1)F 

563 
(Isomer B)

•  

H 
* 

• .•  

N 4 

1H-NMR (CDCI3) S: 0,98(2H, m), 1,32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J-10.5,4.8, 
1.2 Hz), 3.83(1H, dd, J=10.5,5.1 Hz), 4.10(1H, rii), 4.16- 
4.28(3H, m), 4.38(1H, m), 4.61(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8,7 Hz), 6.99(1H, d, J=7,8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI-MS m17: 
443 1M+H1+ 

564 N-N 	H  „.. 

1H-NMR (CDCI3) 5: 1.30-1.45 (2H, m), 1.63-1.74 (3H, 
m), 1.86 (1 H, m), 1.97 (1H, m), 2.85 (1H, dd, J = 4.1, 
16,9 Hz), 3.04 (2H, dt, J = 4.5, 17.4 Hz), 317 (1H, dd, J = 
5.5, 16.8 Hz), 3.39-3.44 (2H, m), 3.85 (1H, m), 3.95-4.01 
(2H, in), 4.19 (2H, d, J = 2.9 Hz), 4.34 (1H, m), 4.62 (1H, 
m), 5.38 (1 H, m), 5.88 (1H, m), 5.89 (1H, s), 6.83 (1H, d, 
J = 8.3 Hz), 6.93 (1H, s), 7.00 (2H, d, J = 8.2 Hz). 

ESI-MS mtz: 
448 IM+HI+ 

Example Structural formula NMR MS 

557 NM- 

• • 
F3  

1H-NMR (CDCI3) 8 : 1.73 (11-I, m), 2.02 (1H, m), 2.38 
(1H, m), 2.87 (1H, m), 3.05 (1H, m), 3.02-3.08 (2H, m), 
3.19 (1H, m), 3.64-3.68 (2H, m), 3.72-3.82 (3H, m), 4.08 
(1H, m), 4.19 {2H, s), 4.28-4.33 (2H, m), 4.61 (1H, m), 
5.88 (1H, dt, 4.7, 53.7 Hz), 6.23 (1H, s), 6.85 (1H, d, 
J=8.4 Hz), 6.93 (11-I, s), 7.01 (2H, d, J=13.1 Hz). 

ESI-MS raiz: 
490 [M+H]-1- 

558 

H 

4 	 H 
• 

• 

,, 0-3   

1 H-NMR (CDCI3) 5: 0.20-0.24 (2H, m), 0.54-0.58 (2H, 
m), 1.07 (1H, m), 2.08-2.27 (2H, m), 3.37 (2H, d,  Jr  6.9 
Hz), 3.53 (1H, m), 3.65 (1H, m), 3.76 (1H, cid, J = 5.2, 
10.4 Hz), 3.93-4.23 (3H, m), 4.31-4.39 (2H, m), 4.62 (1H, 
m), 4.91 (1H, t, J =4.0 Hz), 6.04 (1H, s), 6.96 (1H, d, J = 
8.6 Hz), 7.32 (1H, d, J = 8.1 Hz), 7.47 (1H, dd, J = 2.1, 
8.6 Hz), 7.55 (1H, s). 

ESI-MS m/z: 
468 [M-H-1)-1- 

559 

H • 

6N.-• 	
H 

• 

F3 

1H-NMR (CDCI3) 5: 0.19-0.23 (2H, m), 0.54-0.57 (2H, 
m), 1.06 (1H, m), 1.61 (1H, s), 2.10-2.30 (2H, m), 3.36 
(2H, dd, J = 1.6, 6.9 Hz), 3,65 (1H, m), 3.75 (1H, dd, J = 
5.1, 10.5 Hz), 4.07 (1H, in), 4.18 (1H, m), 4.213-4.38 (2H, 
m), 4.44 (1H, m), 4.49 (1H, d, J = 11.4 Hz), 4.76 (1H, s), 
6.01 (1H, s), 7.01 (2H, d, J = 8.5 Hz), 7.48 (1H, d, J = 7.9 
Hz), 7.65 (1H, d, J = 1.9 Hz). 

ESI-MS miz: 
468 1M+Hyt. 

560 

H• 

• • 

4iii 

F3 
11-I-NMR {CDCI3) 5: 0.17-020 (2H, m), 0.52-0.57 (2H, 
in), 1.03 (1H, rn), 3.07 (1H, m), 3.37 (2H, dd, J = 1.3, 6.9 
Hz), 3.74-3.82 (2H, m), 4.14-4.36 (4H, rn), 4.64 (1H, m), 
4.92 (1H, s), 5.41 (1H, m), 5.92 (1H, d, J = 2.2 Hz), 6.97 
(1H, d, J = 8.6 Hz), 7.28 (1H, m), 7.48 (1H, dd, J = 2.1, 
8.7 Hz), 7.62 (1H, d, J = 8.4 Hz). 

ESI-MS rritz: 
454 IM+H)+ 

561 

H 
H 	" 

F3C...,_, N, 

F3 1H-NMR (CDCI3) 5: 2.15-2.25 (2H, m), 3.54 (1H, m), 
3.84-3.98 (4H, in), 4.05-4.23 (3H, m), 4.32-4.40 (2H, m), 
4.62 (1H, m), 4.91 (1H, t, J = 4.0 Hz), 6.05 (1H, d, J = 1.0 
Hz), 6.97 (1H, d, J = 8.6 Hz), 7.32 (1H, d, J ,r 8.7 Hz), 
7.48 (1H, dd, J = 2.0, 8.7 Hz), 7.53 (1H, s). 

ESI-MS rnlz: 
496 [M+H]-1- 

562 
ci11:X---,C 

F, 

N 1H-NMR (CDCI3) 5 : 2.19(1H, m), 2.36(1H, m), 2.50(1H, 
m), 2.71(1H, m), 2.91(1H, dd, J=16.7, 4.7 Hz), 3.17(1H, 
dd, 3=16.8, 5.2 Hz), 4.09-4.33(4H, m), 4.53(11-1, m), 
4.62(1 H, m), 6.03(1H, s), 6.93(1H, d, J=8.5 Hz), 6.94(1H, 
m), 7.38(1H, d, J=2.0 Hz), 7.42(1H, dd, J=13.5, 2.0 Hz). 

ESI-MS mlz: 
I-1 407 [M+11+ 

563 
(isomer A) 

H 
* 

• . 1 

CN 
di 

1H-NMR (CDCI3) S: 0.98(2H, m), 1.32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J=10.5,4.8, 
1.2 Hz), 3.83(1H, dd, J=10.5,5.1 Hz), 4.10(1H, m), 4.16- 
4.28(3H, m), 4.38(1H, in), 4.61(111, in), 6.01(1H, s), 
6.81(1H, d, J=8.7 Hz), 6.99(1H, d, J=7.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, Jr.8.7, 2.6 Hz). 

ESI-MS raiz. 
443 [M+-1)F 

563 
(Isomer B)

•  

H 
* 

• .•  

N 4 

1H-NMR (CDCI3) S: 0,98(2H, m), 1,32(2H, m), 2.18-
2.36(2H, m), 2.85(1H, dd, J=16.8, 4.3 Hz), 3.14(1H, dd, 
J=16.7, 5.3 Hz), 3.55(2H, m), 3.76(1H, ddd, J-10.5,4.8, 
1.2 Hz), 3.83(1H, dd, J=10.5,5.1 Hz), 4.10(1H, rii), 4.16- 
4.28(3H, m), 4.38(1H, m), 4.61(1H, m), 6.01(1H, s), 
6.81(1H, d, J=8,7 Hz), 6.99(1H, d, J=7,8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI-MS m17: 
443 1M+H1+ 

564 N-N 	H  „.. 

1H-NMR (CDCI3) 5: 1.30-1.45 (2H, m), 1.63-1.74 (3H, 
m), 1.86 (1 H, m), 1.97 (1H, m), 2.85 (1H, dd, J = 4.1, 
16,9 Hz), 3.04 (2H, dt, J = 4.5, 17.4 Hz), 317 (1H, dd, J = 
5.5, 16.8 Hz), 3.39-3.44 (2H, m), 3.85 (1H, m), 3.95-4.01 
(2H, in), 4.19 (2H, d, J = 2.9 Hz), 4.34 (1H, m), 4.62 (1H, 
m), 5.38 (1 H, m), 5.88 (1H, m), 5.89 (1H, s), 6.83 (1H, d, 
J = 8.3 Hz), 6.93 (1H, s), 7.00 (2H, d, J = 8.2 Hz). 

ESI-MS mtz: 
448 IM+HI+ 

 

343 

 

[1461] 

[Table 73] 



--- ("11-  N. 

568 

567 

568 

Example Structural formula MAR 

1H.NIAR (CDCI3) 5 : 1.31.1.45 (2H, m), 1.63.1.74 (3H, 
m), 1.87 (1H, m), 1.99 (1H, m), 2.90 (1 H, m), 3.17 (1H, 
dd, J 	16.6 Hz), 3.38-3A5 (2H, m), 3.85 (1H:  m), 
3.95-4.91 (2H, m), 4.26-428 (2H, m), 4.34 (1H, m), 4.83 
(1H, oil 5.39 (1H, ru), 5.89 (1H, s), 6.90-8.94 (21H, 
7.38 (1H, s), 7.42 (1H, dd, J 2.0, 9.5 Hz). 

(CDCI3) O. 2.25-2.40 (2H, rn). 2.93 (1H, m), 
3.14 (1H, dd, J = 5.3, 16.8 Hz), 4.06-4.22 (3H, m), 4.27 
(1H, m), 4.38 (1H. m), 4.60 (1H, m), 5.96 (1H, m), 6.08 
(1H, s). 6.65 (1H, 	J = 8.6 Hz). 6.98 (1F1, rt, .1= 7.9 Hz), 
7.37 (1H, 3). 7.40 (1H, dd, J.. 2,1, 8.6 Hz). 

1H-NMR i:CDOg) 8: a 70(21-I, ro), 1.10(2H, rn), 2.14-2.33(2H, 
m), 2.98(1H, dd, J-17A. 4.4 Hz), 3.04(2H, Id, 17.4, 4.5 Hz), 
3 15(1H, dd, .187. 5.5 Hz), 3 75-3.85(3H, m), 3.88(1H, dd, 
J..10.0.5.1 Hz), 4.08{1H. m), 4.14.4.27(3H, m), 4.39(11-1, 
4.81(1H. (T), 5.88(1H, it, J,58.4, 4.8 Hz), 6.02(1H. s), 8.83(1H, 
c, J.8.3 Hz). 6:04(1H:  d, J-28 1-1.2}, 7.00(1H, dd, J.8.3, 2.0 
Hz), 7.03(1H. m). 

H-NMR (CDCI3) : 2.36(2H, m), 3A9(3H, m). 4.18(1H. 
m):  4.24-4.46(5H, m), 4.87(1H, rn),. 5.98(1F1:  Id, J=, 54.3, 
3.5 Hz), 6.10(1H, s.), 6.97(1H, d, J=8.3 Hz]. 7 21(1H, d, 
J=8.5 Hz), 7.51(1H, d, ,1=8.3 Hz), 7.52(1H, (0. 

ESI-MS 
448 [M+1-1]4- 

1H-14MR (CDCI3) a 3.49 (311, d, J = 1.1 1Iz). 1.914,00 
(4H, m), 4.21-4.20 (31-I. m), 4.34-4 40 (2H, m), 4_70 (OH, 
RI), 5.44 (1H, m), 5.04 (1H, s), 9.97 (1H, d, J = 9.0 Hz), 
7.20 (1H, d, J = 8.8 Hz), 7.50-7.51 (2H, m). 

1 H-NMR (CDC13) 5: 2.23-2.29 (2H, m), 3.49 (3H, 3), 
3.86-3.99 (4H, m), 4.14 (1H, m), 4.244.32 (3H, rn), 4.34 
(1H, d, J = 3.6 Hz), 4.39 (1H, m), 4.70 (1H, m). 8.05 (1H, 
s), 6.97 (1H. d. J = a2 Hz), 7.21 (1H, d, J = 8.4 Hz), 7.50-
7.51 (2H, my_ 

1H-NMR (CDCI3) 8: 0.22(2H, m), 0.55(2H, m), 1.06(1H, 
m), 1.46(1H, m), 2_09-2.33(2H, rn), 3.35-3.39(2H, m), 
3.66(144, rn), 3.76(1H, rn), 3 06-4.31(3.5H, ro), 4.31-
4.49(2H, tn), 4.80(0.5H:  m), 4.87(0.5H, m), 4.84(0.5H, m), 
5.09(0.511, s), 5.04(.0.5H, s), 9.78-9.80(1H. rn), 7.03(1H, 
m), 7.14-7.22(1H, m), 7.24-7.37(1H, m). 

1H-NMR (CDC13) 6: 1.73 (1H, m), 2.01 (1H, m), 2.38 
(1H, m), 2.91 (1H. dd., J=5.0, 17.0 Hz), 3.17 (1H, dd, 
J=4.9, 18.8 Hz), 3.59-3.87 (2H, m),. 3.74-3.85 (3H, m), 
4.09 (1H, m), 4,24..4.34 (4H, rn), 4.83 (1H, m), 6.24 (1H, 
s), 6.01-7.043 (211. tn), 7.39 (111, s), 7.43 (1H, dd, J=2.0, 
8.5 Hz). 

1H-HMR (COCO 5: 1.74 (1H. m), 2.01 (1H, r)), 2.38 
(1H, m), 2.90 (1H. 	16.5 Hz). 3.17 (1H, dd, 
J=5.2, 16.7 Hz), 3.60-3.68 (211, m), 3_75-3.85 (3H, m), 
4.09 (1H, m), 4.23-4.33 (4H, rn), 4.843 (11-1, m), 6.24 (1H, 
a), 6.90.6.94 (2H. m), 7.39 (1H, 0, 7.43 (1H, dd, J=2.0, 
8.5 Hz). 

ES1-MS 
498 ji,l+H]+ 

ESI-MS miz: 
510 [M+H]i• 

ESI-MS 
434 [161-i-H]i- 

ESI-MS 
451 [1,1+H]+ 

miz: 
451 [rul+H]i• 

CN 

565 

MS 

ESI-MS 
409 [M+H]i• 

ES1-MS miz: 
476 (1)1+H] 

ESI-MS rolz: 
466 [14+1-1]1- 

FA 

cr, 

570 

ritc0 

N - 

572 
(Isomer B) 

F,C 

HQ 

571 
1,_0/ 

CN 

572 
(IsnmEir A) 

N 

- 
F 

569 

Example Structural formula 

569 

572 
(Isomer A) 

F3Cr-° 	0 -A 

CN 

NMR 

1H-NMR (CDCI3) 6: 1.31-1.45 (2H, m), 1.63-1.74 (3H, 
m), 1.87 (1H, m), 1.99 (1H, m), 2.90 (1 H, m), 3.17 (1H, 
dd, J = 5.2, 16.6 Hz), 3.38-3.45 (2H, m), 3.85 (1H, m), 
3.95-4.01 (2H, m), 4.26-4.28 (2H, tn), 4.34 (1H, m), 4.63 
(1H, m), 5.39 (1H, m), 5.89 (11-I, s), 6.90-6.94 (2H, m), 
7.38 (11-I, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) : 2.25-2.40 (2H, m), 2.83 (1H, m), 
3.14 (1F1, dd, J = 5.3, 16.8 Hz), 4.08-4.22 (3H, m), 4.27 
(1F1, m), 4.38 (1H, m), 4.60 (1H, m), 5.96 (1H, m), 6.08 
(1H, a), 6.65 (1H, d, J = 8.6 liz), 6.98 (1H, d, J = 7.9 Hz), 
7.37 (1H, s), 7.40 (1H, dd, J = 2.1, 8.6 Hz). 

1H-NMR (C003) : 0.70(2H, m), 1.10(2H, m), 2.14-2.33(2H, 
m), 2.86(1H, dd, J=17.4, 4.4 Hz), 3.04(2H, td, 17.4, 4.5 Hz), 
3,16(1H, dd, J=16,7, 5.5 Hz), 3.75-3.85(3H, m), 3.88(1H, dd, 
J=10.6,5.1 Hz), 4.08(1H, m), 4.14-4.27(3H, m), 4.39(1H, m), 
4.61(1H, m), 5.88(1H, tt, J=56.4, 4.6 Hz), 6.02(1H, a), 6.83(1H, 
d, J=8.3 Hz), 6.94(1H, d, J=2.0 Hz), 7.00(1H, dd, J=8.3, 2.0 
Hz), 7.03(1H, m). 

1H-NMR (CDCI3) 8: 2.36(2H, m), 3.49(31-1, rn), 4.18(1H, 
rn), 4.24-4.46(5H, m), 4.67(11-I, m), 5.98(1H, td, J=, 54.3, 
3.5 Hz), 6.10(1H, s), 6.97(11-1, d, J=8.3 Hz), 7.21(1H, d, 
J=8.5 Hz), 7.51(1H, d, J=8.3 Hz), 7.52(1FI, in). 

1H-NMR (CDCI3) a: 3.49 (3H, d, J = 1.1 Hz), 3.91-4.00 
(4H, m), 4.21-4.29 (3H, m), 4.34-4.40 (2H, in), 4.70 (1H, 
m), 5.44 (1H, m), 5.94 (1H, s), 6.97 (1H, d, J = 9.0 Hz), 
7.20 (1H, d, J = 8.6 Hz), 7.50-7.51 (2H, m). 

1 H-NMR (CDCI3) 8 : 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-3.99 (4H, m), 4.14 (1H, m), 4.24-4.32 (3H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.39 (1H, m), 4.70 (1H, m), 6.05 (1H, 
s), 6.97 (1H, d, J = 9.2 Hz), 7.21 (1H, d, J = 8.4 Hz), 7.50-
7.51 (2H, m). 

570 

MS 

ESI-MS 
409 IM+HP- 

ES1-MS rn/z: 
476 

ESI-MS rn/z: 
466 [M+H]+ 

ESI-MS m/z. 
448 IM+1-1]+ 

ESI-MS m/z: 
496 IM+H)+ 

ESI-MS m/z: 
510 fM+Flp- 

1H-NMR (CDCI3) a : 0.22(2H, m), 0.55(2H, rn), 1.06(1H, 
m), 1.46(1H, rn), 2.09-2.33(2H, m), 3.35-3.39(2H, m), 
3.66(1H, m), 3.76(1H, rn), 3.96-4.31(3.51-1, m), 4.31-
4.46(2H, m), 4.60(0.5H,m), 4.67(0.5H, m), 4.84(0.5H, m), 
5.99(0.51-1, s), 6.04(0.5FI, s), 6.78-6.89(1H, m), 7.03(1H, 
rn), 7.14-7.22(1H, m), 7.24-7.37(1H, m). 

ESI-MS rn/z: 
434 [M+H]+ 

1H-NMR (CDCI3) 8: 1.73 (1H, m), 2.01 (1H, m), 2.38 
(1H, m), 2.91 (1H, dd, J=5.0, 17.0 Hz), 3.17 (1H, dd, 
J=4.9, 16.8 Hz), 3.59-3.67 (21-I, m), 3.74-3.85 (3H, m), 
4.09 (1H, m), 4.24-4.34 (4H, rn), 4.63 (1H, m), 6.24 (1H, 
s), 6.91-7.00 (2H, m), 7.39 (1H, s), 7.43 (11-1, dd, J=2.0, 
8.5 Hz). 

ESI-MS rn/z: 
451 [M+1-1]+ 

1H-NMR (CDC13) 8: 1.74 (1H, m), 2.01 (1H, m), 2.38 
(1H, m), 2.90 (1H, dd, J=4.8, 16.5 Hz), 3.17 (1FI, dd, 
J=5.2, 16.7 Hz), 3.60-3.68 (2H, m), 3.75-3.85 (3H, m), 
4.09 (1H, m), 4.23-4.33 (4H, m), 4.63 (1H, m), 6.24 (1H, 
s), 6.90-6.94 (2H, in), 7.39 (1H, s), 7.43 (1H, dd, J=2.0, 
8.5 Hz). 

572 	cr_or,cvcr  
(Isomer 6) 

F3 

ESI-MS m/z.  
451 [M+H]+ 

Example Structural formula 

569 

572 
(Isomer A) 

F3Cr-° 	0 -A 

CN 

NMR 

1H-NMR (CDCI3) 6: 1.31-1.45 (2H, m), 1.63-1.74 (3H, 
m), 1.87 (1H, m), 1.99 (1H, m), 2.90 (1 H, m), 3.17 (1H, 
dd, J = 5.2, 16.6 Hz), 3.38-3.45 (2H, m), 3.85 (1H, m), 
3.95-4.01 (2H, m), 4.26-4.28 (2H, tn), 4.34 (1H, m), 4.63 
(1H, m), 5.39 (1H, m), 5.89 (11-I, s), 6.90-6.94 (2H, m), 
7.38 (11-I, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) : 2.25-2.40 (2H, m), 2.83 (1H, m), 
3.14 (1F1, dd, J = 5.3, 16.8 Hz), 4.08-4.22 (3H, m), 4.27 
(1F1, m), 4.38 (1H, m), 4.60 (1H, m), 5.96 (1H, m), 6.08 
(1H, a), 6.65 (1H, d, J = 8.6 liz), 6.98 (1H, d, J = 7.9 Hz), 
7.37 (1H, s), 7.40 (1H, dd, J = 2.1, 8.6 Hz). 

1H-NMR (C003) : 0.70(2H, m), 1.10(2H, m), 2.14-2.33(2H, 
m), 2.86(1H, dd, J=17.4, 4.4 Hz), 3.04(2H, td, 17.4, 4.5 Hz), 
3,16(1H, dd, J=16,7, 5.5 Hz), 3.75-3.85(3H, m), 3.88(1H, dd, 
J=10.6,5.1 Hz), 4.08(1H, m), 4.14-4.27(3H, m), 4.39(1H, m), 
4.61(1H, m), 5.88(1H, tt, J=56.4, 4.6 Hz), 6.02(1H, a), 6.83(1H, 
d, J=8.3 Hz), 6.94(1H, d, J=2.0 Hz), 7.00(1H, dd, J=8.3, 2.0 
Hz), 7.03(1H, m). 

1H-NMR (CDCI3) 8: 2.36(2H, m), 3.49(31-1, rn), 4.18(1H, 
rn), 4.24-4.46(5H, m), 4.67(11-I, m), 5.98(1H, td, J=, 54.3, 
3.5 Hz), 6.10(1H, s), 6.97(11-1, d, J=8.3 Hz), 7.21(1H, d, 
J=8.5 Hz), 7.51(1H, d, J=8.3 Hz), 7.52(1FI, in). 

1H-NMR (CDCI3) a: 3.49 (3H, d, J = 1.1 Hz), 3.91-4.00 
(4H, m), 4.21-4.29 (3H, m), 4.34-4.40 (2H, in), 4.70 (1H, 
m), 5.44 (1H, m), 5.94 (1H, s), 6.97 (1H, d, J = 9.0 Hz), 
7.20 (1H, d, J = 8.6 Hz), 7.50-7.51 (2H, m). 

1 H-NMR (CDCI3) 8 : 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-3.99 (4H, m), 4.14 (1H, m), 4.24-4.32 (3H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.39 (1H, m), 4.70 (1H, m), 6.05 (1H, 
s), 6.97 (1H, d, J = 9.2 Hz), 7.21 (1H, d, J = 8.4 Hz), 7.50-
7.51 (2H, m). 

570 

MS 

ESI-MS 
409 IM+HP- 

ES1-MS rn/z: 
476 

ESI-MS rn/z: 
466 [M+H]+ 

ESI-MS m/z. 
448 IM+1-1]+ 

ESI-MS m/z: 
496 IM+H)+ 

ESI-MS m/z: 
510 fM+Flp- 

1H-NMR (CDCI3) a : 0.22(2H, m), 0.55(2H, rn), 1.06(1H, 
m), 1.46(1H, rn), 2.09-2.33(2H, m), 3.35-3.39(2H, m), 
3.66(1H, m), 3.76(1H, rn), 3.96-4.31(3.51-1, m), 4.31-
4.46(2H, m), 4.60(0.5H,m), 4.67(0.5H, m), 4.84(0.5H, m), 
5.99(0.51-1, s), 6.04(0.5FI, s), 6.78-6.89(1H, m), 7.03(1H, 
rn), 7.14-7.22(1H, m), 7.24-7.37(1H, m). 

ESI-MS rn/z: 
434 [M+H]+ 

1H-NMR (CDCI3) 8: 1.73 (1H, m), 2.01 (1H, m), 2.38 
(1H, m), 2.91 (1H, dd, J=5.0, 17.0 Hz), 3.17 (1H, dd, 
J=4.9, 16.8 Hz), 3.59-3.67 (21-I, m), 3.74-3.85 (3H, m), 
4.09 (1H, m), 4.24-4.34 (4H, rn), 4.63 (1H, m), 6.24 (1H, 
s), 6.91-7.00 (2H, m), 7.39 (1H, s), 7.43 (11-1, dd, J=2.0, 
8.5 Hz). 

ESI-MS rn/z: 
451 [M+1-1]+ 

1H-NMR (CDC13) 8: 1.74 (1H, m), 2.01 (1H, m), 2.38 
(1H, m), 2.90 (1H, dd, J=4.8, 16.5 Hz), 3.17 (1FI, dd, 
J=5.2, 16.7 Hz), 3.60-3.68 (2H, m), 3.75-3.85 (3H, m), 
4.09 (1H, m), 4.23-4.33 (4H, m), 4.63 (1H, m), 6.24 (1H, 
s), 6.90-6.94 (2H, in), 7.39 (1H, s), 7.43 (1H, dd, J=2.0, 
8.5 Hz). 

572 	cr_or,cvcr  
(Isomer 6) 

F3 

ESI-MS m/z.  
451 [M+H]+ 
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[1462] 

[Table 74] 



CF. 

575 
(Isomer 13) 

576 
(Isomer A) 

N. 	- 

576 
• 

/ 0 
N 

(Isome,  B) 

 

0 

Example Structural formula MAR 	 MS 

H0 rr  

573 	
. 

574 	 _ 
	1 

„+, 

H-NMIR (CDCI3) 6: 2.44(2H, m), 4.11-4.67(5H, m), 
4.53(0_5H. m), 4.65(0,5H, m), 4.75(0.51-1: m), .4.92(0.51-1, 
m):  5.56(1H, m), 6.06-6.14(1H, m). 6.92-7.01(1H, m), 
7.04-7.15(2H, m), 7.16-7.22(11-1, m), 7.37{1H, m), 7 42-
7.54(2H, ni 7.70(1H, m) 

1H-NIVR {(_713C13) 3.2.25{2H, m), 2.78-2.91(1H, m), 2.95-
3.17(1H, m), 3.84-3.99(4H, rn), 4.02-4.40(5H, m), 4.51-
4.74(1H, m), 6.04(1H, s), 6.82(1 H, m), 6.95-7.03(2H, m), 
7.08(1H, r5). 

881-MS mtz 
435 (WHIP 

ESI-MS rn/z: 
440 [M+Hp- 

1H-N6,41/. (CDC13) 8: 0.20-0.24 (2H:  m), 5.64-0.59 (2H:  
m), 1.07 (1H, m), 2.11-2.30 (2H, m), 3.25 OH, sj, 3.38 
(2H, d, J = 6.9 Hz), 3.65 (1H, dd, J = 5.2, 10.4 Hz), 3.76 
(1H, dd, J = 5.2, 10 4 Hz), 4.04-4.25 (3H, in), 4.33-4.40 
(2H, m), 4.64 {1 H, m), 4.91 (1H. s), 6.04 {1H, s), 6_97 
(1H, d, J = 8.6 Hz), 7.29 (11-1, rn), 7.48 (1H, dd, J = 2.1, 
8.6 Hz). 7.59 (1 H, s). 

1H.NMR (CDCI3) 87 0.20-0.24 (2H, m), 0.534.59 (2H, 
m), 1.07 (1H, m), 2.15-229 (2H, m), 3.23 (1H, s), 3.38 
(2H, d, J = 5 9 Hz), 3.66 (1H, dd, J = 5.2, 10.5 Hz), 3.76 

dd, J = 6.1, 10.5 Hz):  4.04 (1H, m), 4.16-4.23 (2H, 
m), 4.33-4.39 (2H, m), 4.84 (1H, 54), 4.92 (1H, s), 6.04 
(1H, s), 6.97 (11-1, d, J = 8.6 Hz), 7.29 (1H, in), 7.48(1H, 
dd, J = 2.1, 3.6 Hz), 7.60 (1H, s). 

1H-8161R (CDCI3) 8: 0.17-0.21 (OH, rn), 0.52-0.57 (2H, 
m), 1.03 (1H, m), 2.95 (1H, s), 3.37 (2H, d, J =8.9 Hz), 
3.75-3.83 (2H, m), 4.17-4.23 (2H, m), 4.29-4.35 (2H, m), 
4.65 (1 H. m), 4.93 (1H, s). 5,42 (1H, m), 5.92 (1H, s), 
6.97 OH, d, J • 3.6 Hz), 7.25 (1H, m), 7.48 (1H, dd, J • 
2.2,8.6 Hz), 7.65 (1H, d, J = 2.0 Hz). 

1H-NPAR (005.13) 3 : 0.17-0.21 (2H, m), 0.52-0.57 (2H, 
m), 1.03 (1H, m), 3.03 (1H, s), 3.30 (2H, d, J = 6.9 Hz). 
3.79 (2H, dd, J = 1.5, 4.7 Hz), 4.17-4.36 (4H. m), 4.64 
(1H, m), 4.92 (1H, t, J • 4,0 Hz), 5.41 (1H, m), 5.92 (1H. 
s), 6.97 (1H, d, J = 8.6 Hz), 7.28 (1H, m), 7.48 (1H, dd, J 
= 2.0, 8.8 Hz), 7.62 (1H, 	J 1.6 Hz). 

Hq 
575 

(Isomer A( 

0 
ESI-MS mem 
468 [M+)11-) 

Ea-MS m/z: 
468 [M+)1,1* 

ESI-MS 
454 [M+H)4- 

ESI-ME mlz: 
454 [M+ H)+ 

.1:24 

577 	 -N H < 

(Isomer A) 	 0 
	

—o  

577 	 H  
(Isomer B) 	 C) 

a - 

578 	 _/k1  N 
a  

1H-NAAR (CDC13) : 1.31-1.45 (2H, rn), 1.62-1.74 (3H, 
51), 1.87 (1H, m), 1_98 (1H, m), 2.90 (1H, dil, J = 4.7, 
16_7 Hz), 3.17 (1H, dd, J 5.1, 16.8 Hz), 3.41 (2H, di. J 
2.2, 11.8 Hz), 3.85 (1H, dd, J = 7.9, 9.0 Hz), 3.95-4.01 
(21-I, m), 4.26-4.37 (3H, m), 4.64 (1H, m), 5.39 (1H, m), 
5.89 (1H, s), 6.30-6.64 (2H, m), 7.38 (1H. d. J = 1.8 Hz), 
7.42 (1H, dd, J = 2.', 8.5 Hz). 

1H-NMR (CDCI3) 3 : 1.31-1.46 (2H, 51), 1.63-1.75(3H, 
ill), 1.87 (111, m), 1.99 (1H, m), 2.90 (1H. dd, J = 4.5, 
16.9 Hz), 3.17 (1H, dd, J = 5_4, 15.9 Hz), 3.42 (1H, dt, J = 
2.2, 11.8 Hzl, 3.85 {1H, dd, J 8.0, 9.8 Hz), 3.95-4_01 
(2H, m), 4.26-4 36 (3H, m), 4.64 (1H, m), 5.38 (11-I, rn), 
5.89(1H, s), 8.311-13_94 (2H, ni), 7.33 (1H, d, = 1_13 Hz), 
7.42 (1H, dd, J - 2.0, 8.5 Hz). 

1 H-NMR (CDCI3) : 0.14-019 (21-I, m), 0.49-0.56 (2H, 
m), 1.00 [1H, m), 2.82 (11-E, d, J =4.6, 16.7 Hz), 3.12 (1H, 
m), 3.33-3 38 (2H, m), 3.76-3.78 (2H, m), 4.11-4.15 (2H, 
n1), 4.18-4.25 (311, in), 4.57 (1H, rn), 5.35 (1H, in): 8.78 
(1H, d, J = 8.7 Hz), 7.02-7.08 (3H, m), 7.27 OK s). 

FI 

ESI-MS mez: 
409 IM-FHp• 

831-MS mrz: 
409 IM+HI+ 

851445 rnlz: 
404 [1..4+Hk) 

Example 	 Structural formula NMR MS 

cN 1H-NMR (CDCI3) a : 2.44(2H, m), 4.11-4.67(5H, m), 

F 
_/ 4.53(0.5H, m), 4.65(0.5H, m), 4.75(0.5H, in), .4.92(0.5H, 

ESI-MS m/z: 573 m), 5.56(1 H, rn), 6.06-6.14(1H, m), 6.92-7.01(1H, rn), 
435 [M+H]+ 

. 	."- 7.04-7.15(2H, m), 7.16-7.22(1H, m), 7.37(1H, m), 7.42- 
7.54(2H, m), 7.70(1H, m). 

CI 1H-NMR (CDCI3) 6: 2.25(2H, m), 2.78-2.94(1 H, m), 2.95- 

574 	 N--N 	H 
F3 	. 

3.17(1H, m), 3.84-3.99(4H, m), 4.02-4.40(5H, m), 4.51- 
4.74(1H, m), 6.04(1H, s), 6.82(1H, m), 6.95-7.03(2H, m), 

ESI-MS mfz: 
446 [M+H]+ 

• 7.09(1H, m). 

1H-NMR (CDCI3) 8: 0.20-0.24 (2H, m), 0.54-0.59 (2H, 
m}, 1.07 (1H, in), 2.11-2.30 (2H, m), 3.25 (1H, s), 3.38 

HO F  (2H, d, J = 6.9 Hz), 3.65 (1 H, dd, J = 5.2, 10.4 Hz), 3.76 

111. 
575 	 H ESI-MS (1H, dd, J = 5.2, 10.4 Hz), 4.04-4.26 (3H, m), 4.33-4.40 rn/z: 

(Isomer A) 	— 	._._. --_.(N.  (2H, m), 4.64 (1H, m), 4.91 (1H, 5), 6.04 (1H, s), 6.97 
468 [M+H]+ 

0 (1H, d, J = 8.6 Hz), 7.29 (1H, m), 7.48 (1H, dd, J = 2.1, 
8.6 Hz), 7.59 (1H, s). 

11-I-NMR (CDCI3) 8: 0.20-0.24 (2H, m), 0.53-0.59 (2H, 

Ho  , /CF,  m), 1.07 (1H, m), 2.15-2.29 (2H, m), 3.23 (1H, s), 3.38 
(2H, d, J = 6.9 Hz), 3.66 (1 H, dd, J = 5.2, 10.5 Hz), 3.76 

575 N ESI-MS m/z: --N 
(Isomer B) 	4-....-0.,,cr,)  ,:;-_, 

o 

(1H, dd, J = 5.1, 10.5 Hz), 4.04 (1H, m), 4.18-4.23 (21-1, 
m), 4.33-4.39 (2H, m), 4.64 (1H, m), 4.92 (1H, s), 6.04 

468 [M+H]+ 

(11-I, s), 6.97 (1H, d, J = 8.6 Hz), 7.29 (1H, m), 7.48 (1H, 
dd, J = 2.1, 8.6 Hz), 7.60 (1H, s). 

1 H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.52-0.57 (2H, 
H CF, m), 1.03 (1H, m), 2.95 (1H, s), 3.37 (2H, d, J = 6.9 Hz), 

576 	 H 3.75-3.83 (2H, m), 4.17-4.23 (2H, m), 4.29-4.36 (2H, rn), ESI-MS mfz: 
(Isomer A) 	. 	. 4,65 (1 H, m), 4.93 (1 H, s), 5.42 (1H, m), 5,92 (1H, s), 454 [M4-H]+ 

4 6.97 (I H, d, J = 8.6 Hz), 7.25 (IH, m), 7.48 (1H, dd, J = 
2.2, 8.6 Hz), 7.65 (11-I, d, .1 = 2.0 Hz). 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.52-0.57 (2H, 
CF3 m), 1.03 (1H, rn), 3.03 (1H, s), 3.38 (2H, d, J = 6.9 Hz), 

576 	 _N 	H 3.79 (2H, dd, J = 1.5, 4.7 Hz), 4.17-4.36 (4H, m), 4.64 ESI-MS m/z: 
(Isomer B) 	. 	. (1H, m), 4.92 (1H, t, J = 4.0 Hz), 5.41 (11-I, m), 5.92 (1H, 454 [M+H]+ 

If s), 6.97 (1H, d, J = 8.6 Hz), 7.28 (1H, rn), 7.48 (1H, dd, J 
1 = 2.0, 8.8 Hz), 7.62 (I H, d, J = 1.6 Hz). 

IH-NMR (CDCI3) S: 1.31-1,45 (2H, m), 1.62-1.74 (3H, 
N  rn), 1.87 (1H, m), 1.98 (1H, m), 2.90 (1H, dd, J = 4.7, 

16.7 Hz), 3.17 (1H, dd, J = 5.1, 16.8 Hz), 3.41 (2H, dt, J = 
577 2.2, 11.8 Hz), 3.85 (1H, dd, J = 7.9, 9.8 Hz), 3.95-4.01 ESI-MS mlz: 

(Isomer A) 409 [M+H]+ 
(2H, m), 4.26-4.37 (3H, m), 4.64 (1H, m), 5.39 (11-1, m), 
5.89 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, d, J = 1.8 Hz), 
7.42 (1H, dd, J = 2.1, 8.5 Hz). 
1H-NMR (CDCI3) 8: 1.31-1.46 (2H, m), 1.63-1.75 (3H, 

N m), 1.87 (1H, m), 1.99 (1H, in), 2.90 (1H, dd, J = 4.5, 
Hz), 3.17 (11-1, dd, J = 5.4, 16.9 Hz), 3.42 (1H, dt, J = 

577 ® 16.9 
2.2, 11.8 Hz), 3.85 (1H, dd, J = 8.0, 9.8 Hz), 3.96-4.01 ESI-MS m/z: 

(Isomer B) 409 [M+H]+ 
• (2H, m), 4.26-4.36 (3H, m), 4.64 (I H, m), 5,38 (11-1, m), 

O 5.89 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, d, J = 1.8 Hz), 
7.42 (11-1, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) 6: 0.14-0.19 (2H, m), 0.49-0.56 (2H, 
m), 1.00 (1H, m), 2.82 (1H, d, J =4.6, 16.7 Hz), 3.12 (1H, 

578 m), 3.33-3.38 (2H, m), 3.76-3.78 (2H, m), 4.11-4.15 (2H, ESI-MS m/z:  
. m), 4.18-4.25 (2H, m), 4.57 (1H, m), 5.35 (1H, m), 6.78 

404 [M+H]+ 

(11-I, d, J = 8.7 Hz), 7.02-7.08 (3H, m), 7.27 (1H, s). 

Example 	 Structural formula NMR MS 

cN 1H-NMR (CDCI3) a : 2.44(2H, m), 4.11-4.67(5H, m), 

F 
_/ 4.53(0.5H, m), 4.65(0.5H, m), 4.75(0.5H, in), .4.92(0.5H, 

ESI-MS m/z: 573 m), 5.56(1 H, rn), 6.06-6.14(1H, m), 6.92-7.01(1H, rn), 
435 [M+H]+ 

. 	."- 7.04-7.15(2H, m), 7.16-7.22(1H, m), 7.37(1H, m), 7.42- 
7.54(2H, m), 7.70(1H, m). 

CI 1H-NMR (CDCI3) 6: 2.25(2H, m), 2.78-2.94(1 H, m), 2.95- 

574 	 N--N 	H 
F3 	. 

3.17(1H, m), 3.84-3.99(4H, m), 4.02-4.40(5H, m), 4.51- 
4.74(1H, m), 6.04(1H, s), 6.82(1H, m), 6.95-7.03(2H, m), 

ESI-MS mfz: 
446 [M+H]+ 

• 7.09(1H, m). 

1H-NMR (CDCI3) 8: 0.20-0.24 (2H, m), 0.54-0.59 (2H, 
m}, 1.07 (1H, in), 2.11-2.30 (2H, m), 3.25 (1H, s), 3.38 

HO F  (2H, d, J = 6.9 Hz), 3.65 (1 H, dd, J = 5.2, 10.4 Hz), 3.76 

111. 
575 	 H ESI-MS (1H, dd, J = 5.2, 10.4 Hz), 4.04-4.26 (3H, m), 4.33-4.40 rn/z: 

(Isomer A) 	— 	._._. --_.(N.  (2H, m), 4.64 (1H, m), 4.91 (1H, 5), 6.04 (1H, s), 6.97 
468 [M+H]+ 

0 (1H, d, J = 8.6 Hz), 7.29 (1H, m), 7.48 (1H, dd, J = 2.1, 
8.6 Hz), 7.59 (1H, s). 

11-I-NMR (CDCI3) 8: 0.20-0.24 (2H, m), 0.53-0.59 (2H, 

Ho  , /CF,  m), 1.07 (1H, m), 2.15-2.29 (2H, m), 3.23 (1H, s), 3.38 
(2H, d, J = 6.9 Hz), 3.66 (1 H, dd, J = 5.2, 10.5 Hz), 3.76 

575 N ESI-MS m/z: --N 
(Isomer B) 	4-....-0.,,cr,)  ,:;-_, 

o 

(1H, dd, J = 5.1, 10.5 Hz), 4.04 (1H, m), 4.18-4.23 (21-1, 
m), 4.33-4.39 (2H, m), 4.64 (1H, m), 4.92 (1H, s), 6.04 

468 [M+H]+ 

(11-I, s), 6.97 (1H, d, J = 8.6 Hz), 7.29 (1H, m), 7.48 (1H, 
dd, J = 2.1, 8.6 Hz), 7.60 (1H, s). 

1 H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.52-0.57 (2H, 
H CF, m), 1.03 (1H, m), 2.95 (1H, s), 3.37 (2H, d, J = 6.9 Hz), 

576 	 H 3.75-3.83 (2H, m), 4.17-4.23 (2H, m), 4.29-4.36 (2H, rn), ESI-MS mfz: 
(Isomer A) 	. 	. 4,65 (1 H, m), 4.93 (1 H, s), 5.42 (1H, m), 5,92 (1H, s), 454 [M4-H]+ 

4 6.97 (I H, d, J = 8.6 Hz), 7.25 (IH, m), 7.48 (1H, dd, J = 
2.2, 8.6 Hz), 7.65 (11-I, d, .1 = 2.0 Hz). 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.52-0.57 (2H, 
CF3 m), 1.03 (1H, rn), 3.03 (1H, s), 3.38 (2H, d, J = 6.9 Hz), 

576 	 _N 	H 3.79 (2H, dd, J = 1.5, 4.7 Hz), 4.17-4.36 (4H, m), 4.64 ESI-MS m/z: 
(Isomer B) 	. 	. (1H, m), 4.92 (1H, t, J = 4.0 Hz), 5.41 (11-I, m), 5.92 (1H, 454 [M+H]+ 

If s), 6.97 (1H, d, J = 8.6 Hz), 7.28 (1H, rn), 7.48 (1H, dd, J 
1 = 2.0, 8.8 Hz), 7.62 (I H, d, J = 1.6 Hz). 

IH-NMR (CDCI3) S: 1.31-1,45 (2H, m), 1.62-1.74 (3H, 
N  rn), 1.87 (1H, m), 1.98 (1H, m), 2.90 (1H, dd, J = 4.7, 

16.7 Hz), 3.17 (1H, dd, J = 5.1, 16.8 Hz), 3.41 (2H, dt, J = 
577 2.2, 11.8 Hz), 3.85 (1H, dd, J = 7.9, 9.8 Hz), 3.95-4.01 ESI-MS mlz: 

(Isomer A) 409 [M+H]+ 
(2H, m), 4.26-4.37 (3H, m), 4.64 (1H, m), 5.39 (11-1, m), 
5.89 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, d, J = 1.8 Hz), 
7.42 (1H, dd, J = 2.1, 8.5 Hz). 
1H-NMR (CDCI3) 8: 1.31-1.46 (2H, m), 1.63-1.75 (3H, 

N m), 1.87 (1H, m), 1.99 (1H, in), 2.90 (1H, dd, J = 4.5, 
Hz), 3.17 (11-1, dd, J = 5.4, 16.9 Hz), 3.42 (1H, dt, J = 

577 ® 16.9 
2.2, 11.8 Hz), 3.85 (1H, dd, J = 8.0, 9.8 Hz), 3.96-4.01 ESI-MS m/z: 

(Isomer B) 409 [M+H]+ 
• (2H, m), 4.26-4.36 (3H, m), 4.64 (I H, m), 5,38 (11-1, m), 

O 5.89 (1H, s), 6.90-6.94 (2H, m), 7.38 (1H, d, J = 1.8 Hz), 
7.42 (11-1, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) 6: 0.14-0.19 (2H, m), 0.49-0.56 (2H, 
m), 1.00 (1H, m), 2.82 (1H, d, J =4.6, 16.7 Hz), 3.12 (1H, 

578 m), 3.33-3.38 (2H, m), 3.76-3.78 (2H, m), 4.11-4.15 (2H, ESI-MS m/z:  
. m), 4.18-4.25 (2H, m), 4.57 (1H, m), 5.35 (1H, m), 6.78 

404 [M+H]+ 

(11-I, d, J = 8.7 Hz), 7.02-7.08 (3H, m), 7.27 (1H, s). 
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[Table 75] 



0Fa 

581 	
O. 	>-- to 

582 

N 	11 /- 
585 

\r`A`o-'‘,-;-O. 

ON 

NMR 	 MS 

1H-NMR (COCO 4:2.39(2H, m), 4.06-4.15(1H, m), 
4.20(1H. rs), 4.33-4.40(2H, m). 4.42(1H, m). 4.78(1H, 31), 
5.51(1H. dd, J=54.9, 2.0 Hz), 6.00(1H, m), 6.13(1H, 3). 
7.02(1H, d, Jr .6 Hz), 7.17(1 H. d, J=8 8 Hz), 7.58(1}, d, 
.1=8.6 Hz), 7.63(1H, m). 

Structural formula 

N N... 	' 
or 

ESI-MS rniz: 
435 [M+11]-1- 

1H-NMR (CDC13) 6:2.17-2.44(2H, rn).4.11(1H:  m), 
4.24(1H, m), 4.33-4.48(3H, m), 4.70(1H, m), 5.42(1H, dd, 
..1=54.9, 2.0 Hz), 5.95(1H. my 8.08(1H. s), 5.93(1H, d, 
J=8.5 Hz), 7.08(1H, d, J=8.6 Hz), 7.58(1H, d, J=8.6 Hz), 
7.55(1H. m). 

ESI-MS mix: 
436 [M+H]1- 

• 
„a_ _s• 

0 

HO 
4. -- 

II 

1H-NMR (CDCIJ) 672.53 (3H, s), 3.31 (1H, s). 4 07-4.35 
(5H, rn 4_67 (11-1, m), 4.94 (11-1, ri, J=3.8 Hz), 5.03 (2H, 
s), 6.95 (1H, d, J=5.6 Hz), 7.01 (1H, d, .1=7.5 Hz), 7.47 
(' H, dd, .1=2.1, 8.7 Hz). 7.60 (1 H. t, J=7.6 Hz), 7.63 (1H, 
d, J=1.8 Hz), 7.77 (1H. d, J=7.9 Hz), 8.05 (111, d, J=8.0 
Hz). 

ESI-MS rniz• 
475 [M + H] 

Example 

579 
(Isomer A) 

579 
(isomer B) 

580 

1H-NMR (COCO ; 1.30 (3H, 1, J=7.6 Hz) 2.60 (2H, q, 
J=7.6 Hz), 3.91 (1 H, 0,4.12-4.37 (6H, m). 4.67 (1H, m), 
4.95 (1H, m), 5.09 (2H. d. J=3.3 Hz), 6.99 (2H, m). 7.48 
(1H, dd, J=2.3, 8.7 Hz), 7.61 (1H, 1, J=7.8 Hz). 7.65 (1H, 
RI), 7.80 (1H, d, J=8.4 Hz). 7.91 (1H, d, J=7.7 Hz). 

1H-Mufti (CDC12.) 	: 4.1.98 (3H, di, J=3.5, 11.4 Hz). 1.26- 
1.61 (2H. m), 1.89 (1 H, m), 1.91 (1H, m), 2.22 (1H. cl. 

Hz), 192 OH, rn) 320 (1H, rn), 3.71 (1H, dd, 
J=4.8, 12.2 Hz), 4.02 (1H, (1, .1=12.3 Hz), 4.15 (1H, in), 
4.25 (2H, s), 4.33 (1H, 01). 4.55 (1H, in, J-4.0 Hz), 625 
(1H, s), 8.94-7.90 (2H, m), 7.33 (1H, s), 7.39 (1H, d. 
.W3.5 Hz). 

ESI-MS 
489 [M4K+ 

ESI-MS 
426 [M4-11] 

1H-N1a]R (CDCI3) 8r 1.41-1.61(3H, m), 1.88(2H, m), 
2.08(1 H. m), 2.19(1H, ts), 2.92(1H, dd, J=18 7, 4.4 Hz), 
3.20(1H. rid, .1,15.7, 4.9 Hz), 3.41(2H, "A 3.95(1H, rn), 
4.04(3H. in), 4.14-4.29(3H, m). 4.54(1H, IT). 5.99(1H, s), 
6.94(1H. d. J=8.5 Hz), 5.97(1H, m), 7.33(1H, rn), 
7.37(1H. d. J=8.5 Hz). 

ESI-MS rn/z: 
452 [M+H]-I- 583 

1H-NMR (CDCI3) 6 • 1.41-1.54(3H, m), 1.58(2H, m), 
2.06(1H. in), 2.20(1H, im), 2.84(111, dd, J=18.3, 4.4 Hi), 
3.15(1H. dd, J=15.3, 4,9 Hz). 3.41(21-1, nn.), 32940 H, 
4.04(3H. m), 4.14-4.25(3H, rn). 4.59(1H, m), 5.98(1H, s), 
6.80(1H. d. J=8.7 Hz), 6.99(1H, m), 7.94(1H, d, J=2.1 
Hz), 7.013(1H, d, J=8.7 Hz). 

1H-148IR (CDCI3) 8 .  1.44-1.53(3H, m), 1.58(2H, m), 
2.07(1H, m), 2.20(1H, rn), 2.50(1H, dd, J=18 7, 4.7 Hz), 
3.17(1H. dcl, J=15.7, 4.6 Hz), 3.41(2H, my, 3.98.1.1H, Fin?, 
4.05(3H, m), 4.14-4.34(3H, m), 4.64(1H, rrr). 6.01)(1H, s), 
6.93(1H. d. J=8.5 Hz), 6.94(1H, rn), 7.38(1H, ci, J=2.9 
Hz), 7.42(1H. dd, J=8.5. 2.0 Hz). 

554 N N 

0 

cI 

O 
ESI-MS mix: 
415 [),1+H)+ 

ESI-MS mix: 
409 (M+H)+ 

F 

585 	 7 1 I r 	 '--- • 
6 j 	- 

1H-NMR (CDCI3) a : 1.45-1.83(3H. m). 1.89(2H, 31), 
2.07(1H, m), 2.19(1H, m). 2.90(1H, dd, J=16.7, 4.2 Hz), 
3.04(2H, td, J=17.4. 4.4 Hz), 3.16(1H, do, J=16.7, 4.5 
Hz), 3.42(2H, m), 3.04(1k, m), 4,04(3H, m), 4.13-
4.24(3H r  in), 4.61(1Hr  m), 5.8a0 H, 6, J=53.3, 4.5 Hz), 
5.99(1H, s), 6.83(1H, d, J=5.3 Hz), 6.95(1H, d, J=1.8 Hz), 
7.00(1H, dd, J=8.3, 1.6 Hz), 7.03(1H, m). 

ESI-MS mix: 
448 [M+H]+ 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) 6 2.39(21-I, rn), 4.06-4.15(1H, m), 
4.20(1H, m), 4.33-4.40(21-1, rn), 4.42(1H, m), 4.78(1H, m), 
5.51(1H, dd, J=54.9, 2.0 Hz), 6.00(1H, m), 6.13(1 H, s), 
7.02(1H, d, J=8.6 Hz), 7.17(1H, d, J=8.8 Hz), 7.58(1H, d, 
J=8.6 Hz), 7.63(111, m). 

ESI-MS m/z: 
436 [M+H]+ 

0 

1H-NMR (CDCI3) 6: 2.17-2.44(2H, m), 4.11(11-1, m), 
4.24(1H, m), 4.33-4.48(3H, m), 4.70(1H, m), 5.42(1H, dd, 
J=54.9, 2.0 Hz), 5.95(1H, m), 6.08(1H, s), 6.93(1H, d, 
J=8.8 Hz), 7.08(1H, d, J=8.6 Hz), 7.58(1H, d, J=8.6 Hz), 
7.65(1H, m). 

1H-NMR (CDCI3) a : 2.53 (3H, s), 3.31 (1H, s), 4.07-4.35 
(6H, m), 4.67 (1H, m), 4.94 (1H, d, J-3.6 Hz), 5.03 (2H, 
s), 6.95 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=7.6 Hz), 7.47 
(1H, dd, J=2.1, 8.7 Hz), 7.60 (1H, t, J=7.8 Hz), 7.63 (1H, 
d, J=1.8 Hz), 7.77 (1H, d, J=7.9 Hz), 8.05 (1H, d, J=8.0 
Hz). 

1H-NMR (CDCI3) 6 : 1.30 (3H, t, J=7.6 Hz), 2.80 (2H, q, 
J=7,6 Hz), 3.01 (1H, s), 4.12-4.37 (6H, m), 4.67 (1H, m), 
4.95 (1H, rn), 5.09 (2H, d, J=3.3 Hz), 6.99 (2H, m), 7.48 
(1H, dd, J=2.3, 8.7 Hz), 7.61 (1H, t, J=7.8 Hz), 7.65 (1H, 
rn), 7.80 (1H, d, J=8.4 Hz), 7.91 (1H, d, J=7.7 Hz). 

1H-NMR (CDCI3) 6: 0.98 (3H, dt, J=3.6, 11.4 Hz), 1.26-
1.61 (2H, rn), 1.80 (1H, m), 1.91 (1H, m), 2.22 (1H, d, 
J=4.7 Hz), 2.92 (1H, m), 3.20 (1H, m), 3.71 (1H, dd, 
J=4.8, 12.2 Hz), 4.02 (1H, d, J=12.3 Hz), 4.15 (1H, m), 
4.25 (2H, s), 4.33 (1H, m), 4.65 (1H, m, J=4.0 Hz), 6.26 
(1H, s), 6.94-7.00 (2H, m), 7.33 (11-1, s), 7.39 (1H, d, 
J=8.5 Hz). 

582 HO- 
ESI-MS m/z: 
426 1141+1-1]+ 

Example 

579 
(isomer A) 

579 
(isomer B) 

580 

581 

ESI-MS m/z: 
436 [M+H]+ 

ESI-MS m/z: 
475 [M+H]+ 

ESI-MS raz: 
489 [M+H]+ 

583 

1H-NMR (CDCI3) 6: 1.41-1.61(311, m), 1.88(2H, m), 
2,08(1H, m), 2.19(1H, m), 2.92(1H. dd, J=16.7, 4.4 Hz), 
3.20(1 H, dd, J=16.7. 4.9 Hz), 3.41(2H, m), 3.95(1H, m), 
4.04(3H, m), 4.14-4.29(3H, m), 4.64(1H, m), 5.99(1H, s), 
6.94(1 H, d, J=8.5 Hz), 6.97(1H, rn), 7.33(1H, m), 
7.37(1 H, d, J=8.5 Hz). 

ESI-MS m/z: 
452 [M+H]+ 

584 

1H-NMR (CDCI3) 6: 1.41-1.64(3H, m), 1.88(2H, m), 
2 06(1H, rn), 2.20(1H, m), 2.84(111, dd, J=16.3, 4.4 Hz), 
3.15(1 H, dd, J=16.3, 4.9 Hz), 3.41(2H, m), 3.94(1H, m), 
4.04(3H, rn), 4.14-4.25(3H, m), 4.59(1H, m), 5.98(1H, s), 
6.80(1 H, d, J=8.7 Hz), 6.99(1H, rn), 7.04(1H, d, J=2.1 
Hz), 7.08(1H, d, J=8.7 Hz), 

ESI-MS in/z: 
418 [M+H]+ 

585 

586 

1H-NMR (CDCI3) 6: 1.44-1.63(311, m), 1.88(2H, m), 
2 07(1H, m), 2.20(1H, m), 2.90(1H, dd, J=16.7, 4.7 Hz), 
3.17(1 H, dd, J=16.7, 4.6 Hz), 3.41(2H, m), 3.96(1H, m), 
4.05(3H, m), 4.14-4.34(3H, m), 4.64(1H, m), 6.00(1H, s), 
6.93(1 H, d, J=8.5 Hz), 6.94(1H, m), 7.38(1H, d, J=2.0 
Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

1H-NMR (CDCI3) 6: 1.45-1.63(3H, m), 1.89(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.90(1H, dd, J=16.7, 4.2 Hz), 
3.04(2H, td, J=17.4, 4.4 Hz), 3.16(1H, dd, J=16.7, 4.8 
Hz), 3.42(2H, m), 3.94(1H, m), 4.04(3H, m), 4.13-
4.24(311, m), 4.61(1H, m), 5.88(1H, tt, J=53.3, 4.5 Hz), 
5.99(1H, s), 6.83(1H, d, J=8.3 Hz), 6.95(1H, d, J=1.8 Hz), 
7.00(1H, dd, J=8.3, 1.8 Hz), 7.03(111, m). 

ESI-MS m/z: 
409 [M+H]+ 

ESI-MS m/z: 
448 [M+H]+ 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) 6 2.39(21-I, rn), 4.06-4.15(1H, m), 
4.20(1H, m), 4.33-4.40(21-1, rn), 4.42(1H, m), 4.78(1H, m), 
5.51(1H, dd, J=54.9, 2.0 Hz), 6.00(1H, m), 6.13(1 H, s), 
7.02(1H, d, J=8.6 Hz), 7.17(1H, d, J=8.8 Hz), 7.58(1H, d, 
J=8.6 Hz), 7.63(111, m). 

ESI-MS m/z: 
436 [M+H]+ 

0 

1H-NMR (CDCI3) 6: 2.17-2.44(2H, m), 4.11(11-1, m), 
4.24(1H, m), 4.33-4.48(3H, m), 4.70(1H, m), 5.42(1H, dd, 
J=54.9, 2.0 Hz), 5.95(1H, m), 6.08(1H, s), 6.93(1H, d, 
J=8.8 Hz), 7.08(1H, d, J=8.6 Hz), 7.58(1H, d, J=8.6 Hz), 
7.65(1H, m). 

1H-NMR (CDCI3) a : 2.53 (3H, s), 3.31 (1H, s), 4.07-4.35 
(6H, m), 4.67 (1H, m), 4.94 (1H, d, J-3.6 Hz), 5.03 (2H, 
s), 6.95 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=7.6 Hz), 7.47 
(1H, dd, J=2.1, 8.7 Hz), 7.60 (1H, t, J=7.8 Hz), 7.63 (1H, 
d, J=1.8 Hz), 7.77 (1H, d, J=7.9 Hz), 8.05 (1H, d, J=8.0 
Hz). 

1H-NMR (CDCI3) 6 : 1.30 (3H, t, J=7.6 Hz), 2.80 (2H, q, 
J=7,6 Hz), 3.01 (1H, s), 4.12-4.37 (6H, m), 4.67 (1H, m), 
4.95 (1H, rn), 5.09 (2H, d, J=3.3 Hz), 6.99 (2H, m), 7.48 
(1H, dd, J=2.3, 8.7 Hz), 7.61 (1H, t, J=7.8 Hz), 7.65 (1H, 
rn), 7.80 (1H, d, J=8.4 Hz), 7.91 (1H, d, J=7.7 Hz). 

1H-NMR (CDCI3) 6: 0.98 (3H, dt, J=3.6, 11.4 Hz), 1.26-
1.61 (2H, rn), 1.80 (1H, m), 1.91 (1H, m), 2.22 (1H, d, 
J=4.7 Hz), 2.92 (1H, m), 3.20 (1H, m), 3.71 (1H, dd, 
J=4.8, 12.2 Hz), 4.02 (1H, d, J=12.3 Hz), 4.15 (1H, m), 
4.25 (2H, s), 4.33 (1H, m), 4.65 (1H, m, J=4.0 Hz), 6.26 
(1H, s), 6.94-7.00 (2H, m), 7.33 (11-1, s), 7.39 (1H, d, 
J=8.5 Hz). 

582 HO- 
ESI-MS m/z: 
426 1141+1-1]+ 

Example 

579 
(isomer A) 

579 
(isomer B) 

580 

581 

ESI-MS m/z: 
436 [M+H]+ 

ESI-MS m/z: 
475 [M+H]+ 

ESI-MS raz: 
489 [M+H]+ 

583 

1H-NMR (CDCI3) 6: 1.41-1.61(311, m), 1.88(2H, m), 
2,08(1H, m), 2.19(1H, m), 2.92(1H. dd, J=16.7, 4.4 Hz), 
3.20(1 H, dd, J=16.7. 4.9 Hz), 3.41(2H, m), 3.95(1H, m), 
4.04(3H, m), 4.14-4.29(3H, m), 4.64(1H, m), 5.99(1H, s), 
6.94(1 H, d, J=8.5 Hz), 6.97(1H, rn), 7.33(1H, m), 
7.37(1 H, d, J=8.5 Hz). 

ESI-MS m/z: 
452 [M+H]+ 

584 

1H-NMR (CDCI3) 6: 1.41-1.64(3H, m), 1.88(2H, m), 
2 06(1H, rn), 2.20(1H, m), 2.84(111, dd, J=16.3, 4.4 Hz), 
3.15(1 H, dd, J=16.3, 4.9 Hz), 3.41(2H, m), 3.94(1H, m), 
4.04(3H, rn), 4.14-4.25(3H, m), 4.59(1H, m), 5.98(1H, s), 
6.80(1 H, d, J=8.7 Hz), 6.99(1H, rn), 7.04(1H, d, J=2.1 
Hz), 7.08(1H, d, J=8.7 Hz), 

ESI-MS in/z: 
418 [M+H]+ 

585 

586 

1H-NMR (CDCI3) 6: 1.44-1.63(311, m), 1.88(2H, m), 
2 07(1H, m), 2.20(1H, m), 2.90(1H, dd, J=16.7, 4.7 Hz), 
3.17(1 H, dd, J=16.7, 4.6 Hz), 3.41(2H, m), 3.96(1H, m), 
4.05(3H, m), 4.14-4.34(3H, m), 4.64(1H, m), 6.00(1H, s), 
6.93(1 H, d, J=8.5 Hz), 6.94(1H, m), 7.38(1H, d, J=2.0 
Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

1H-NMR (CDCI3) 6: 1.45-1.63(3H, m), 1.89(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.90(1H, dd, J=16.7, 4.2 Hz), 
3.04(2H, td, J=17.4, 4.4 Hz), 3.16(1H, dd, J=16.7, 4.8 
Hz), 3.42(2H, m), 3.94(1H, m), 4.04(3H, m), 4.13-
4.24(311, m), 4.61(1H, m), 5.88(1H, tt, J=53.3, 4.5 Hz), 
5.99(1H, s), 6.83(1H, d, J=8.3 Hz), 6.95(1H, d, J=1.8 Hz), 
7.00(1H, dd, J=8.3, 1.8 Hz), 7.03(111, m). 

ESI-MS m/z: 
409 [M+H]+ 

ESI-MS m/z: 
448 [M+H]+ 
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Structural formula 

H 	A V 
iu, r" 

Fa 

 

0 
0 

r 

Example 

587 

NMR 

1H-NMR (CDC13) 6: 2.99 (1H, m), 3.09-3.15 (2H, rn), 
3.21 (2H. q. J = 9.7 Hz). 4.11 (1H. m). 4.20 (1H, m), 4.33-
4.41 (2H, m), 4.64 (1H, m), 4.92 (1H, s), 5.51 (1H, m), 
5.94 (11-1, d, J = 1.9 Hz). 6.97 (1H, d, J = 8.6 Hz). 7.29 
(1H, m), 7.49 (1H, dd, J = 2 2, B.7 Hz), 7.63 (1H, dd. J = 
1.8, 6.5 Hz). 

MS 

ESI-MS miz: 
498 [M-1-11+ 

588 

1H-NMR (COCO 6: 2.18-222 (2H, di), 3.01 (1H, r11), 
3.81-3.87 (4H, mj, 3_97 (111, m), 4.20 (1H, t, J = 9.6 Hz), 
4.35 (2H, dd. J = 3.6,10.3 Hz), 4.64 (1H, ra), 4.92 (1H, 
m), 5.45 (1H, m), 5.91 (1H, s), 6.97 (1H. d. J = 8.7 Hz), 
729 (1H, m), 7,48 (1H, dd, J = 2.1, 8.6 Hz), 7.62 	s). 

HO 	.CFS 
ESI-MS 
496 [M4-11]4- 

589 

1H-NMR (CDCI) a 2.15-2.23 (2H, m), 3.49 (1H, m), 
3.79-3.96 (4H, m), 3.96 (1H. m), 4.28-4.37 (2H, 11), 4.47-
4.51 (2H, m). 4.75 (1H, m), 5.43 (111, rn). 5.89 (11-1. s), 
6.99-7.82 (2H„ m). 7.48 (1H. dd, J = 2.1. 8.6 Hz). 7.64 
(1H. s). 

CF HO 	3  
H 

\„1' 
F20— 

ESI-MS mir 
496 [M+ -]4 

590 
{Isomer A/ 

590 
(isomer B) 

1H-NMR [0D 1) 	1.32.1A5 (211., m), 1.63-1.7A (3H, n(1), 143 (1H. 
rn). 1.96 (1H, m), 2,35 (1H, dd,J= 4.1, 1i1.7 Hz I, 3.04 1211, dt, J = 
4.5, 17.4 HZ), 3.17 (11-1, 90, J = 5.5, 180 HZ), 3.41 (2H, 85, J = 2.2, 
11.8 HZ), 3.84 (1H, 29, J = 7.8, 9.7 Hz), 3.95-4.99 (211. /A 4.14 (211. 
0. J = 2-4 11Z). 4.34 (111, dd, J = 8.2, 9.7 11711, 4-12 OH, n9. 538111  I. 
rn).  5.99 (111, m), 5.89 (111, s), 6.93 Olt d, J = 8_311z), 6.93 (111, 1), 
7.91 (2H. 4. J 8.1 Hz). 

1H,HMR (CDC1s) 8' 1.31.1A9 (2H rn), 1.83.1.7 4 	m), 	(1H, 
rn) 1.99 (1H, di), 2.85 (111, 99, ...1= 4.9. 13-1 lz), 3.04 (211, 68, J 
4.5, 17.4 Hz). 3.17 (111, 09, J - 5.3, '6.8 Hz), 3.45 (2H, 	2.1, 
17.7 Hz), 3.85 (1H, dd. J =13.6, 9.7 He). 3.25-1.90 (211. -0), 4.19 (2H. 
d, J = 2 8 He) 4.33 (111, dd, J = 8 2. 9.7 He). 1.62 (111, Ir.). 5.37(1H, 
rn) 5.87 (1H, m), 589(1H. 0,0.83 (1H. 4. J = 93 Ha 0.90 (1H. s). 
7.99 (2H 9, J = 0.4 Hz). 

1H-NMR (CDC1.3.) : 1.34(2H, rn), 1.99(2H. m), 3.26(1H, 
m) 3.69(2H. m), 3.774.01(3H, rn), 4.17-4.36(3H, m). 
4,61(111, m), 4.91(111, t, J=4.2 I lz), 5,32(111. m), 5.69(1H. 
m). 6.94(1H, d, 	Hz), 7.29(1H, d, J=8.3 Ft). 
7.47(1H, dd, J=8.7, 1.9 Hz), 7.61(1H, m) 

CF8 

,7% 

591 	 N, 	
—d 1  

F-,C;  

ESI-MS mir 
448 [M+1-1] -F 

ESI-MS rniz: 
496 [M41-1]+ 

EEl-MS miz: 
510 [M 

,CFa  

592 	 -Ci 
,• 

11Q 	_,,Fs 

593 
	

-% 	H '15, 11  

0 

_,,CFa 

894 
	

J 	rra 	N • 
H 

- 
-"j  

1H-NMR (CDC.13.) 5: 1.81(2H, m), 1.99(2H, m), 3.53(1H, 
m).  3 68(2H, m), 3.77-3.93(3H, m), 4.26-4.37(3H, m), 
4.4.5(111, 1-88)(, 4,49(11, a)), 4.7.91:1H, 1, J=3.9 	5.32(1H, 
m). 5.87(111, s), 7.00(1H, 9,.1-8.7 Hz]. 7.01(1H, m), 
7.48(1H, dd, .1=8.7, 1.9 Hz), 7.64(1H, d, J=2.0 Hz). 

1H-NMR (CDC13) 5. 0.05-0.08 (2H, m), 0.45-0.48 (2H, 
m), 0.71 (1H, m), 1.45-1.51 (2H, m), 2.64-2.68 (2H, m). 
2.66 (1H, d, J=4.3 Hz). 2.93-2.94 (2H, m), 3.69 (2H, d, 
J=4.2 Hz), 4.15-4.25 (31-1, m). 4.35 (1H, m), 4.67 (191, m), 
L.93 (1H, m). 6.53 (111, s). 6.97 (1H. m), 7.28 (1K, m), 
7.49 (1H, m). 7.63 (111. rn). 

1H-NMR (CDC13) 	2.38-2.42 (2H, nn), 2.79-2.88 (3H, 
m), 2.913-2.99 (2H, m), 3.74 (2H, s), 4.17-4.24 (3H, r11), 
426 (1H. dd, J=3.8, 11.5 Hz), 4.67 (1H, m), 4.94 (1H, 1, 
J=3.9 Hz), 6.55 OH, s), 6.98 (1 H, rr.), 7.30 (1 )1, m). 7.50 
(1H, m), 7.64 (1H, m). 

ESI-MS 41Jz: 
510 

ESI-MS mil: 
451 [WM] I- 

ESI-MS mix: 
478 [M+1]+ 

Example Structural formula NMR MS 

587 

H• 	Fa  

N N 	
H 

	

• • 	• 

1H-NMR (CDCI3) 8: 2.99 (11-1, m), 3.09-3.15 (2H, m), 
3.21 (21-1, q, J = 9.7 Hz), 4.11 (1H, m), 4.20 (1H, m), 4.33- 
4.41 (21-1, m), 4.64 (1H, m), 4.92 (1H, s), 5.51 (1H, m), 
5.94 (1H, d, J = 1.9 Hz), 6.97 (11-1, d, J = 8.6 Hz), 7.29 
(11-1, in), 7.49 (1H, dd, J = 2.2, 8.7 Hz), 7.63 (1H, dd, J = 
1.8, 6.5 Hz). 

498 [MI-H]+
F3Cf-  

ESI-MS mlz: 

588 
H 	

F3 

H 

F3C---/°---/ 

1H-NMR (CDCI3) 8: 2.18-2.22 (2H, m), 3.01 (1H, rn), 
3.81-3.87 (41-1, m), 3.97 (1H, m), 4.20 (1H, t, J = 9.8 Hz), 

ESI-MS mlz: 4.35 (2H, dd, J = 3.6, 10.8 Hz), 4.64 (1 H, m), 4.92 (1H, 
496 [M+Fi]-i-

m), 5.45 (1H, m), 5.91 (11-1, a), 6.97 (11-1, d, J = 8.7 Hz), 
7.29 (1H, m), 7.48 (1H, dd, J = 2.1, 8.6 Hz), 7.62 (111, s). 

589 H,,,.'p4.51 
H.F3 379-3.86 

• 
F 	 i •  

• 

1H-NMR (CDCI3) 8: 2.15-2.23 (2H, m), 3.49 (1H, m), 
(4H, m), 3.96 (1H, m), 4.28-4.37 (2H, m), 4.47- 

(2H, m), 4.75 (1H, m), 6.43 (1H, m), 5.89 (1H, s), 
6.99-7.02 (21-1, m), 7.48 (1H, dd, J = 2.1, 8.6 Hz), 7.64 
(1H, s). 

ES1-MS m/z: 
496 [M+H]+ 

ESI-MS mlz: 
448 [M+HJ-F 

ESI-MS mlz: 
496 [M+H]+ 

590 
(isomer A) 

590 
(isomer B) 

F 

s 
4 

• 

1H-NMR (CDCI3) 8: 1.30-1.45 (2H, m), 1.63-1.74 (3H, m), 1.86 (1 H, 
m), 1.98 (1H, m), 2.85 (1H, dd, J = 4.1, 16.7 Hz), 3.04 (2H, dt, J = 
4.5, 17.4 Hz), 3.17 (11-1, dd, J = 5.5,16.8 Hz), 3.41 (2H, dt, J = 2.2, 
11.8 Hz), 3.84 (1H, dd, J = 7.9, 9.7 Hz), 3.95-4.00 (2H, m), 4.19 (.2H, 
d, J = 2.9 Hz), 4,34 (1H, dd, J = 8.2, 9.7 Hz), 4.62 (1H, m), 5.38 (1H, 
m), 5.88 (1H, m), 5.89 (1H, s), 6.83 (1H, d, J = 8,3 Hz), 6.93 (1H, s), 
7.01 (2H, d, J = 8.1 Hz). 

1H-NMR (CDCI3) 8: 1.31-1.46 (2H, m), 1.63-1.74 (3H, m), 1.86 (1H, 
m), 1.99 (1H, m), 2.85 (1H, dd, J = 4.0,16.7 Hz), 3.04 (2H, dt, J = 
4.5, 17.4 Hz), 3.17 (111, dd, J = 5.3, 16.8 Hz), 3.40 (2H, dt, J = 2.1, 
17.7 Hz), 3.85 (1H, dd, J = 8.0, 9.7 Hz), 3.95-4.00 (21i, m), 4.10 (2H, 
d, J = 2,8 Hz), 4.33 (1H, dd, J = 8.2, 9.7 Hz), 4.62 (1H, m). 5.37 (1H. 
4)), 5.87 (1H, 41), 5.89 (1H, 6), 6.83 (111, d, J= 8,3 Hz), 6.93 (1H, s), 
7.00 (2H, d, J = 8.4 Hz). 

F 

14 
_/W. __,<N" ' 

(__) 	 o 	
• 

0 

F3  
H 

N 	HN.• 591 	 N 
cr  .-. 

F3  d 

1H-NMR (CDCI3) 6 : 1.84(2H, m), 1.99(2H, m), 3.26(1H, 
m), 3.69(2H, m), 3.77-4.01(3H, m), 4.17-4.36(3H, rn), 
4.61(111, in), 4.91(1H, t, J=4.2 Hz), 5.32(1H, m), 5.89(1H, 
m), 6.94(1H, d, J=8.6 Hz), 7.29(1H, d, J=8.3 Hz), 
7.47(1H, dd, J=8.7, 1.9 Hz), 7.61(1H, rn). 

ESI-MS mlz: 
510 [M+H]+ 

F3  
Hi 	406  

• 
—• 

F3C 

592 	 HN.• OW 

1H-NMR (CDC)3) 6 : 1.81(2H, m), 1.99(2H, m), 3.53(1H, 
m), 3.68(2H, m), 3.77-3.93(3H, m), 4.26-4.37(3H, m), 
4,44(1H, rn), 4,49(1H, m), 4.75(111,1, J=3.9 Hz), 5.32(1H, 
m), 5.87(1H, s), 7.00(1H, d, J-8.7 Hz), 7.01(1H, m), 
7.48(1H, dd, J=8.7, 1.9 Hz), 7.64(1H, d, J=2.0 Hz). 

ES1-MS mlz: 
510 [M+H]+ 

593 

CF3 
---.  c 14_44 	El,.  

1H-NMR (CDCI3) 8: 0.05-0.08 (2H, m), 0.45-0.48 (2H, 
m), 0.71 (1H, m), 1.45-1.51 (2H, m), 2.64-2.68 (2H, m), 
2.86 (1H, d, J=4.8 Hz), 2.93-2.94 (2H, m), 3.69 (2H, d, 
J=4.2 Hz), 4.15-4.25 (3H, m), 4.35 (1H, m), 4.67 (1H, m), 
4.93 (111, m), 6.53 (1H, s), 6.97 (1H, m), 7.28 (1H, m), 
7.49 (1H, m), 7.63 (1H, m). 

1H-NMR (CDCI3) 8: 2,36-2,42 (2H, m), 2.79-2.66 (3H, 
m), 2.96-2.99 (2H, m), 3.74 (2H, s), 4.17-4.24 (3H, rn), 
4.36 (1H, dd, J=3.8, 11.5 Hz), 4.67 (1H, m), 4.94 (11-1, t, 
J=3.9 J=3.9 Hz), 6.55 (1H, s), 6.98 (1H, m), 7.30 (1H, m), 7.50 
(1H, m), 7.64 (1H, m). 

ESI-MS mlz: 
451 [M+H]+ 

ESI-MS mlz: 
478 [M+H]+ 594 

H• 	CF3 

H 	

. Fa 

Example Structural formula NMR MS 

587 

H• 	Fa  

N N 	
H 

	

• • 	• 

1H-NMR (CDCI3) 8: 2.99 (11-1, m), 3.09-3.15 (2H, m), 
3.21 (21-1, q, J = 9.7 Hz), 4.11 (1H, m), 4.20 (1H, m), 4.33- 
4.41 (21-1, m), 4.64 (1H, m), 4.92 (1H, s), 5.51 (1H, m), 
5.94 (1H, d, J = 1.9 Hz), 6.97 (11-1, d, J = 8.6 Hz), 7.29 
(11-1, in), 7.49 (1H, dd, J = 2.2, 8.7 Hz), 7.63 (1H, dd, J = 
1.8, 6.5 Hz). 

498 [MI-H]+
F3Cf-  

ESI-MS mlz: 

588 
H 	

F3 

H 

F3C---/°---/ 

1H-NMR (CDCI3) 8: 2.18-2.22 (2H, m), 3.01 (1H, rn), 
3.81-3.87 (41-1, m), 3.97 (1H, m), 4.20 (1H, t, J = 9.8 Hz), 

ESI-MS mlz: 4.35 (2H, dd, J = 3.6, 10.8 Hz), 4.64 (1 H, m), 4.92 (1H, 
496 [M+Fi]-i-

m), 5.45 (1H, m), 5.91 (11-1, a), 6.97 (11-1, d, J = 8.7 Hz), 
7.29 (1H, m), 7.48 (1H, dd, J = 2.1, 8.6 Hz), 7.62 (111, s). 

589 H,,,.'p4.51 
H.F3 379-3.86 

• 
F 	 i •  

• 

1H-NMR (CDCI3) 8: 2.15-2.23 (2H, m), 3.49 (1H, m), 
(4H, m), 3.96 (1H, m), 4.28-4.37 (2H, m), 4.47- 

(2H, m), 4.75 (1H, m), 6.43 (1H, m), 5.89 (1H, s), 
6.99-7.02 (21-1, m), 7.48 (1H, dd, J = 2.1, 8.6 Hz), 7.64 
(1H, s). 

ES1-MS m/z: 
496 [M+H]+ 

ESI-MS mlz: 
448 [M+HJ-F 

ESI-MS mlz: 
496 [M+H]+ 

590 
(isomer A) 

590 
(isomer B) 

F 

s 
4 

• 

1H-NMR (CDCI3) 8: 1.30-1.45 (2H, m), 1.63-1.74 (3H, m), 1.86 (1 H, 
m), 1.98 (1H, m), 2.85 (1H, dd, J = 4.1, 16.7 Hz), 3.04 (2H, dt, J = 
4.5, 17.4 Hz), 3.17 (11-1, dd, J = 5.5,16.8 Hz), 3.41 (2H, dt, J = 2.2, 
11.8 Hz), 3.84 (1H, dd, J = 7.9, 9.7 Hz), 3.95-4.00 (2H, m), 4.19 (.2H, 
d, J = 2.9 Hz), 4,34 (1H, dd, J = 8.2, 9.7 Hz), 4.62 (1H, m), 5.38 (1H, 
m), 5.88 (1H, m), 5.89 (1H, s), 6.83 (1H, d, J = 8,3 Hz), 6.93 (1H, s), 
7.01 (2H, d, J = 8.1 Hz). 

1H-NMR (CDCI3) 8: 1.31-1.46 (2H, m), 1.63-1.74 (3H, m), 1.86 (1H, 
m), 1.99 (1H, m), 2.85 (1H, dd, J = 4.0,16.7 Hz), 3.04 (2H, dt, J = 
4.5, 17.4 Hz), 3.17 (111, dd, J = 5.3, 16.8 Hz), 3.40 (2H, dt, J = 2.1, 
17.7 Hz), 3.85 (1H, dd, J = 8.0, 9.7 Hz), 3.95-4.00 (21i, m), 4.10 (2H, 
d, J = 2,8 Hz), 4.33 (1H, dd, J = 8.2, 9.7 Hz), 4.62 (1H, m). 5.37 (1H. 
4)), 5.87 (1H, 41), 5.89 (1H, 6), 6.83 (111, d, J= 8,3 Hz), 6.93 (1H, s), 
7.00 (2H, d, J = 8.4 Hz). 

F 

14 
_/W. __,<N" ' 

(__) 	 o 	
• 

0 

F3  
H 

N 	HN.• 591 	 N 
cr  .-. 

F3  d 

1H-NMR (CDCI3) 6 : 1.84(2H, m), 1.99(2H, m), 3.26(1H, 
m), 3.69(2H, m), 3.77-4.01(3H, m), 4.17-4.36(3H, rn), 
4.61(111, in), 4.91(1H, t, J=4.2 Hz), 5.32(1H, m), 5.89(1H, 
m), 6.94(1H, d, J=8.6 Hz), 7.29(1H, d, J=8.3 Hz), 
7.47(1H, dd, J=8.7, 1.9 Hz), 7.61(1H, rn). 

ESI-MS mlz: 
510 [M+H]+ 

F3  
Hi 	406  

• 
—• 

F3C 

592 	 HN.• OW 

1H-NMR (CDC)3) 6 : 1.81(2H, m), 1.99(2H, m), 3.53(1H, 
m), 3.68(2H, m), 3.77-3.93(3H, m), 4.26-4.37(3H, m), 
4,44(1H, rn), 4,49(1H, m), 4.75(111,1, J=3.9 Hz), 5.32(1H, 
m), 5.87(1H, s), 7.00(1H, d, J-8.7 Hz), 7.01(1H, m), 
7.48(1H, dd, J=8.7, 1.9 Hz), 7.64(1H, d, J=2.0 Hz). 

ES1-MS mlz: 
510 [M+H]+ 

593 

CF3 
---.  c 14_44 	El,.  

1H-NMR (CDCI3) 8: 0.05-0.08 (2H, m), 0.45-0.48 (2H, 
m), 0.71 (1H, m), 1.45-1.51 (2H, m), 2.64-2.68 (2H, m), 
2.86 (1H, d, J=4.8 Hz), 2.93-2.94 (2H, m), 3.69 (2H, d, 
J=4.2 Hz), 4.15-4.25 (3H, m), 4.35 (1H, m), 4.67 (1H, m), 
4.93 (111, m), 6.53 (1H, s), 6.97 (1H, m), 7.28 (1H, m), 
7.49 (1H, m), 7.63 (1H, m). 

1H-NMR (CDCI3) 8: 2,36-2,42 (2H, m), 2.79-2.66 (3H, 
m), 2.96-2.99 (2H, m), 3.74 (2H, s), 4.17-4.24 (3H, rn), 
4.36 (1H, dd, J=3.8, 11.5 Hz), 4.67 (1H, m), 4.94 (11-1, t, 
J=3.9 J=3.9 Hz), 6.55 (1H, s), 6.98 (1H, m), 7.30 (1H, m), 7.50 
(1H, m), 7.64 (1H, m). 

ESI-MS mlz: 
451 [M+H]+ 

ESI-MS mlz: 
478 [M+H]+ 594 

H• 	CF3 

H 	

. Fa 

 

347 

 

[1465] 

[Table 77] 



FSC 

597 
(Isomer B) 

598 
( sumer A) 

581-MS raiz: 
510 IM-1441+ 

1 H-NMR (CDC:13) 5 223-2.29 (2H, m), 3_49 (3H, s), 
3.86-4.00 (4H, m). 4.14 (1H, m), 4.25-4.32 (3H, mj. 4.34 

d, J = 3.6 Hz), 4.39 (1H, m), 4.70 (1H, FrO, 6.05 (1H, 
s), 6.97 (1H, d, J = 2 Hz), 7.21 (1H, d, = 13.8 Hz), 7.49-
7.51 (21-I. en). 

r, 

(,
—o

.  
F 30 ..0 

S 
598 

[isomer B) 

599 

N--14 

Example 	 Structural formula 	 NMIR 	 MS 

1H-NMR (CDCy 5: 0.17-0.21 (2H, m), 0.51-0.56 (2H, 
m), 1.03 (1H, m), 2.10-2.23 (2H, el), 3.10 (1H, m), 3.27 

HO 	.,_ __,,CF. 	(2H, d, J = 6.9 Hz), 3.93 (2H, t, J = 6.1 Hz), 3.99 (1 H, m). 
595 	 '''P..1--N. 	. 

b- 	

...) -< - 	) 	4.20 (1H, dd, J = 9.1, 10.6 Hz), 4.31-4.36 (2H, m), 4.84 
--' 
	̀.4" 
,—.0,."-- 
	

(1H, m), 4.92 (1H,. s). 5.46 (11-/. m), 5.90 (1H, s), 6.97 
(1H, d, J = 0.6 Hz), 7.29 (1H, s), 7.48 (1H, dd, J = 2.1. 6.7 
Hz), 7.62 (1H, s). 

ESI.MS mlz 
468 [M+H]A- 

1H.NMR (CDCI3) a 0.150.20 (2H, m), 0.48.0.55 (2H, 
m), 1.02 (1H, rc), 2.09-2.22 (2H. m), 3.21-3.33 (3H, m), 
3.62 (21-1: q. J = 5.5 Hz). 4.00 (1H, m), 4.28-4.35 (2H. m), 
4.44 (1H:  m), 4.50 (1H, dd, J = 1.8, 11.4 Hz), 4.75 (1H, 
s), 5.45 (1H, p). 5.88 (1H, s), 6.98-7.01 (2H, m), 7.48 
(114, m), 7.64 (1H, s) 

ESI-MS 
468 IM-FH1+ 

597 
.••• (iemeer A) 

`6.- 

1H-NMR (CDCy 5: 3.49 (3H, s), 3.94 (2H, q, J = 8.5 
Hz), 3.99 (2H, d, J = 4.2 Hz), 4.234.29 (3H, m),4.S4- 
4.39 (2H, m), 4.70 (1H, m), 5.44 (1H, m), 5.94 	s), 
8.97 (1H, LI, J =8-6 117), 7.20 (1H, d, J =8.2 H7), 7.40-
7.52 (2H, m), 

1H-NMR (CDCI3) 5: 3.49 (3H, s). 3.94 (2H, g, J = 8.5 
Hz), 3.99 (211, d, .1= 4.2 I iz), 4.214.29 (31-1, m), 4.32. 
4.41 (2H. m), 4.69 (1H, m). 5.44 (1H, m), 5.94 (1 H, s), 
6.97 (1H. d, J = 9,0 Hz). 7.20 (1 H. d, J = 8,4 Hz), 7.49-
7.51 (2H, m). 

551-MS miz: 
496 [M+H)+ 

ESI-MS rniE 
.495 IM-P1-01- 

1 H-NMR (CpC13) 512.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-3.99 (4H, m), 4.15 (1H, m), 4.24-4.32 (3H, m), 4.34 
(1H, d. J = 3.6 Hz). 4.39 (1H. m), 4.70 (1H, 11). 6.05 (1H. 
s), 6.97(IH, d, J = 9 3 Hz), 7.21 (1H, d, J = 8.0 Hz), 7.51)-
7.51 (2H, m). 

ESI-MS raiz: 
510 [M+1-1]+ 

H-NMR (CDCI3) 5 : 1.06(3H, t, J=7,5 Hz). 1.72(11-1, m). 
1.81(1K, m), 2.01("H. m), 2.13(1H, m), 3.84(1K, m). 
4.00(1H. m), 4.04-4.25(3H. m), 4,35(1 H. dd. J=10.7, 3.5 
Hz), 4.62(1H, m), 4.90(1H. t. J=3.9 Hz). 6.02(1H, s). 
5.92(1H, d, J=8.6 Hz), 7.34(1H, d, J=8.1 Hz), 7.47(1H, 
dd, .1=8.7. 2.1 Hz), 7.51(1H, d, J=2 1 Hz). 

ESI-MS mlz: 
412 [M+14)+ 

FIQ,  _4.053  
600 	 H 

( sumer A) 	o r fr4" 
ir,50 	 -/ 16 

1H-NMR (CDC12) 5 2.16-2.25 (2H, m), 2.92 (1H, m), 
3.79-3.87 (4H. m), 3.98 (1H, t, J = 8.9 Hz), 4.21 (1H, dd.  
J = 8.8, 10.8 Hz), 4.33-4.39 (2H, m), 4.65 (1H, m), 4.93 
(1H, s), 5.46)1H, m), 5.91 (1H, s), 6.97 (1H. [1..1= 8.5 
Hz), 7.27 OK m), 7.48 (1H, dd, J = 2.1, 8.7 Hz). 7.64 
(1H, s). 

ESI-MS raiz: 
496 CM-11V- 

1H-N1MR (Q0C10 512.15-2.26 (2H, m), 2.97 (1H, re), 
3.81-3.57 (4H, m), 3.99 (1H, 	= 	10.1 Hz), 4.20 
(1H, dd, J = 9.0, 10.8 Hz), 4.33-4.37 (2H, m), 4.64 (11-I, 
m), 4.92 (1H, s). 5.45 (1H. m). 5.91 (1H, s). 6.97 (1H. d, J 
=13,6 Hz). 7.25 (1H, m), 7.48 (1H, dd, J = 2.1, 8.7 Hz), 
7.62 (1H, d, J = 1.7 Hz). 

ESI-MS 
496 Irvi+1-0+ 

600 
[isomer B) 

F5c— 

01=3  
HQ  

, 

• -N.,, 	t.... ./ H 	:--„., 	45  

'0- 	,-,/ - - '' 	\  
596 

N- _ 

6 

595 

596 
ESI-MS 
468 [M+H1+ 

1H-NMR (CDCI3) S: 0.15-0.20 (2H, m), 0.48-0.55 (2H, 
m), 1.02 (1H, m), 2.09-2.22 (2H, m), 3.21-3.33 (3H, m), 
3.62 (21-1, q, J = 5.5 Hz), 4.00 (114, m), 4.28-4.35 (2H, m), 
4.44 (11-1, m), 4.50 (1H, dd, J = 1.8, 11.4 Hz), 4.75 (1H, 
s), 5.45 (111, m), 5.88 (1H, s), 6.98-7.01 (2H, m), 7.48 
(1H, rn), 7.64 (1H, s), 

597 
(isomer A) 

N—N 
597 

(isomer B) 
F3C 

CF3  

ESI-MS mlz: 
510 [M+1-1.1+ 

598 
(Isomer A) 

F3C

HN•  

1H-NMR (CDCI3) d: 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-4.00 (4H, m), 4.14 (1H, m), 4.25-4.32 (3H, m), 4.34 
(1 H, d, J = 3.6 Hz), 4.39 (1H, rn), 4.70 (1H, m), 6.05 (1 H, 
s), 6.97 (1H, d, J = 9.2 Hz), 7.21 (1H, d, J = 8.8 Hz), 7.49-
7.51 (2H, m). 

599 ESI-MS mlz: 
412 [M+Hl+ 

H-NMR (CDCI3) d: 1.06(3H, t, J=7.5 Hz), 1.72(1H, m), 
1.81(1H, m), 2.01(1H, m), 2.13(1H, m), 3.84(1H, rn), 
4.00(1H, m), 4.04-4.25(3H, m), 4.35(1H, dd, J=10.7, 3.5 
Hz), 4.62(1H, m), 4.90(1H, I, J=3.9 Hz), 6.02(1H, s), 
6.92(1H, d, J=8.6 Hz), 7.34(1H, d, J=8.1 Hz), 7.47(1H, 
dd, J=8.7, 2.1 Hz), 7.51(1H, d, J=2.1 Hz). 

ESI-MS mlz: 
496 [M+1-11+ 

600 
(isomer A) 

F3  

	

I 	1H-NMR (CDCI3) 6: 2.15-2.25 (2H, m), 2.92 (1H, m), 

	

CF3 	3.79-3.87 (4H, m), 3.98 (1 H, t, J = 8.9 Hz), 4.21 (1H, dd, 
J = 8.8, 10.8 Hz), 4.33-4.39 (2H, m), 4.65 (1H, m), 4.93 

	

I 	(1H, s), 5.46 (1H, m), 5.91 (1H, s), 6.97 (1H, d, J = 8.5 
Hz), 7.27 (1H, m), 7.48 (1H, dd, J = 2.1, 8.7 Hz), 7.64 
(1H, s). 

600 
(isomer- 5) 

F3C 0- 11  
O 

Example Structural formula 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.51-0.56 (2H, 
m), 1.03 (1 H, m), 2.10-2.23 (2H, m), 3.10 (1H, m), 3.27 
(2H, d, J = 6.9 Hz), 3.63 (2H, t, J = 6.1 Hz), 3.99 (1H, rn), 
4.20 (1H, dd, J = 9.1, 10.6 Hz), 4.31-4.36 (2H, m), 4.64 
(1 H, m), 4.92 (1H„ s), 5.46 (1 H, m), 5.90 (1H, s), 6.97 
(1H, d, J = 8.6 Hz), 7.29 (1H, s), 7.48 (1H, dd, J = 2.1, 8.7 
Hz), 7.62 (11-1, s). 

ESI-MS 
468 [M+Hi+ 

NMR 	 MS 

1H-NMR (CDCI3) d : 3.49 (31-1, s), 3.94 (2H, g, J = 8.5 
Hz), 3.99 (211, d, J = 4.2 Hz), 4.23-4.29 (3H, m), 4.34-
4.39 (2H, m), 4.70 {1H, m), 5.44 (1H, m), 5.94 (1H, s), 
6.97 (1H, d, J = 8.6 Hz), 7.20 (1H, d, J = 8.2 Hz), 7.49-
7.52 (2H, m). 

ESI-MS 
496 [M+111+ 

1H-NMR (CDCI3) : 3.49 (311, s), 3.94 (2H, q, J = 8.5 
Hz), 3.99 (211, d, J = 4.2 Hz), 4.21-4.29 (3H, m), 4.32-
4.41 (2H, m), 4.69 (iH, m), 5.44 (1H, m), 5.94 (11-1, s), 
6.97 (1H, d, J = 9.0 Hz), 7.20 (1H, d, J = 8.4 Hz), 7.49-
7.51 (2H, m). 

ESI-MS mlz: 
496 [M+1-1+ 

CF3  

598 
(Isomer By HN. 

F3C 	

• 

* 	 0 

1 H-N MR (CDCI3) S: 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-3.99 (4H, m), 4.15 (1H, m), 4.24-4.32 (3H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.39 (1H, rn), 4.70 (1H, m), 6.05 (1H, 
s), 6,97 (1H, d, J = 9.3 Hz), 7.21 (1H, d, J = 8.6 Hz), 7.50-
7.51 (2H, m). 

ESI-MS mlz: 
510 [M+H+ 

H 

1H-NMR (CDCI3) 612.16-2.26 	m), 2.97 (11-1, m), 
3.81-3.87 (411, m), 3.99 (1H, dd, J = 7.8, 10.1 Hz), 4.20 
(1H, dd, J = 9.0, 10.8 Hz), 4.33-4.37 (2H, m), 4.64 (1H, 

I 	m), 4.92 (1H, s), 5.45 (1H, m), 5.91 (1H, s), 6.97 (111, d, J 
= 8.6 Hz), 7.28 (1H, m), 7.48 (1H, dd, J = 2.1, 8.7 Hz), 
7.62 (1H, d, J = 1.7 Hz). 

ESI-MS 
496 [M+HJ+ 

595 

596 
ESI-MS 
468 [M+H1+ 

1H-NMR (CDCI3) S: 0.15-0.20 (2H, m), 0.48-0.55 (2H, 
m), 1.02 (1H, m), 2.09-2.22 (2H, m), 3.21-3.33 (3H, m), 
3.62 (21-1, q, J = 5.5 Hz), 4.00 (114, m), 4.28-4.35 (2H, m), 
4.44 (11-1, m), 4.50 (1H, dd, J = 1.8, 11.4 Hz), 4.75 (1H, 
s), 5.45 (111, m), 5.88 (1H, s), 6.98-7.01 (2H, m), 7.48 
(1H, rn), 7.64 (1H, s), 

597 
(isomer A) 

N—N 
597 

(isomer B) 
F3C 

CF3  

ESI-MS mlz: 
510 [M+1-1.1+ 

598 
(Isomer A) 

F3C

HN•  

1H-NMR (CDCI3) d: 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-4.00 (4H, m), 4.14 (1H, m), 4.25-4.32 (3H, m), 4.34 
(1 H, d, J = 3.6 Hz), 4.39 (1H, rn), 4.70 (1H, m), 6.05 (1 H, 
s), 6.97 (1H, d, J = 9.2 Hz), 7.21 (1H, d, J = 8.8 Hz), 7.49-
7.51 (2H, m). 

599 ESI-MS mlz: 
412 [M+Hl+ 

H-NMR (CDCI3) d: 1.06(3H, t, J=7.5 Hz), 1.72(1H, m), 
1.81(1H, m), 2.01(1H, m), 2.13(1H, m), 3.84(1H, rn), 
4.00(1H, m), 4.04-4.25(3H, m), 4.35(1H, dd, J=10.7, 3.5 
Hz), 4.62(1H, m), 4.90(1H, I, J=3.9 Hz), 6.02(1H, s), 
6.92(1H, d, J=8.6 Hz), 7.34(1H, d, J=8.1 Hz), 7.47(1H, 
dd, J=8.7, 2.1 Hz), 7.51(1H, d, J=2.1 Hz). 

ESI-MS mlz: 
496 [M+1-11+ 

600 
(isomer A) 

F3  

	

I 	1H-NMR (CDCI3) 6: 2.15-2.25 (2H, m), 2.92 (1H, m), 

	

CF3 	3.79-3.87 (4H, m), 3.98 (1 H, t, J = 8.9 Hz), 4.21 (1H, dd, 
J = 8.8, 10.8 Hz), 4.33-4.39 (2H, m), 4.65 (1H, m), 4.93 

	

I 	(1H, s), 5.46 (1H, m), 5.91 (1H, s), 6.97 (1H, d, J = 8.5 
Hz), 7.27 (1H, m), 7.48 (1H, dd, J = 2.1, 8.7 Hz), 7.64 
(1H, s). 

600 
(isomer- 5) 

F3C 0- 11  
O 

Example Structural formula 

1H-NMR (CDCI3) 8: 0.17-0.21 (2H, m), 0.51-0.56 (2H, 
m), 1.03 (1 H, m), 2.10-2.23 (2H, m), 3.10 (1H, m), 3.27 
(2H, d, J = 6.9 Hz), 3.63 (2H, t, J = 6.1 Hz), 3.99 (1H, rn), 
4.20 (1H, dd, J = 9.1, 10.6 Hz), 4.31-4.36 (2H, m), 4.64 
(1 H, m), 4.92 (1H„ s), 5.46 (1 H, m), 5.90 (1H, s), 6.97 
(1H, d, J = 8.6 Hz), 7.29 (1H, s), 7.48 (1H, dd, J = 2.1, 8.7 
Hz), 7.62 (11-1, s). 

ESI-MS 
468 [M+Hi+ 

NMR 	 MS 

1H-NMR (CDCI3) d : 3.49 (31-1, s), 3.94 (2H, g, J = 8.5 
Hz), 3.99 (211, d, J = 4.2 Hz), 4.23-4.29 (3H, m), 4.34-
4.39 (2H, m), 4.70 {1H, m), 5.44 (1H, m), 5.94 (1H, s), 
6.97 (1H, d, J = 8.6 Hz), 7.20 (1H, d, J = 8.2 Hz), 7.49-
7.52 (2H, m). 

ESI-MS 
496 [M+111+ 

1H-NMR (CDCI3) : 3.49 (311, s), 3.94 (2H, q, J = 8.5 
Hz), 3.99 (211, d, J = 4.2 Hz), 4.21-4.29 (3H, m), 4.32-
4.41 (2H, m), 4.69 (iH, m), 5.44 (1H, m), 5.94 (11-1, s), 
6.97 (1H, d, J = 9.0 Hz), 7.20 (1H, d, J = 8.4 Hz), 7.49-
7.51 (2H, m). 

ESI-MS mlz: 
496 [M+1-1+ 

CF3  

598 
(Isomer By HN. 

F3C 	

• 

* 	 0 

1 H-N MR (CDCI3) S: 2.23-2.29 (2H, m), 3.49 (3H, s), 
3.86-3.99 (4H, m), 4.15 (1H, m), 4.24-4.32 (3H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.39 (1H, rn), 4.70 (1H, m), 6.05 (1H, 
s), 6,97 (1H, d, J = 9.3 Hz), 7.21 (1H, d, J = 8.6 Hz), 7.50-
7.51 (2H, m). 

ESI-MS mlz: 
510 [M+H+ 

H 

1H-NMR (CDCI3) 612.16-2.26 	m), 2.97 (11-1, m), 
3.81-3.87 (411, m), 3.99 (1H, dd, J = 7.8, 10.1 Hz), 4.20 
(1H, dd, J = 9.0, 10.8 Hz), 4.33-4.37 (2H, m), 4.64 (1H, 

I 	m), 4.92 (1H, s), 5.45 (1H, m), 5.91 (1H, s), 6.97 (111, d, J 
= 8.6 Hz), 7.28 (1H, m), 7.48 (1H, dd, J = 2.1, 8.7 Hz), 
7.62 (1H, d, J = 1.7 Hz). 

ESI-MS 
496 [M+HJ+ 

 

348 

 

[1466] 

[Table 78] 



"N-N 

602 
(isomer A) 

603 
(isomer A) 

-d 
1-30 

Example 

601 
(isomer A) ‘N- 	ri• 

A,7-- 0  

Structural formula 

501 
(15onier 13) H r-  

0 •--43 FgC 

F3q 

FyC 

802 
(isomer B) 

F3C 
-8 

CN 

i (v 	e' -) 

CN 

 
O- 1 	\- 

b 

604 
( isomer A) 

51.14 
(isomer 13) 

FaG 

505 
H 

NMR 

1H-NMR (C1003) 8: 1.73 (1H.  m), 1.99 (IH, m), 2.38 
(1H, m), 2.65 (1H, dd, J=4A, 16,19 W.), 3.04.(2H, di, 
.11,.4.5, 17.4 Hz), 3.17 (1H, dd, J-5.4, 16.8114 3.59-3.67 
(2H, m), 3.14-3.85 (3H, m), 1.08 (1H, m), 4.18-4.19 (2H, 
m), 4.28-4.34 (2H, m), 4.61 (1H, my, 5.81 (1H, tt, J=4.5, 
85.1 Hz), 6.23 OK s), 6.135 (111, d, J=8.3 Hz), 6.94 (111, 
s), 7.01 (2H, dd, .1=2.2, 8.4 Hz). 

1H-NMR (COCIn) 8 : 1.73 (1H, m), 2.90 (1H, m), 2.38 
rn). 2.86 (1H, dd, J=4.4, 16.7 Hz), 2.99-3.09 (21-1, m, 

J=7.9 Hz), 3.17 (11-1, dd, J=5.1, 16.8 Hz), 3.58-3.67 (2H, 
m), 3.73-3.85 (3H, m). 4.09 (1H. 11), 4.18-4.19 (21-I, m), 
4.25,1.34 (2H, my 4.61 (1H. m), 5.0 (1 H. tt. J=4.5, 56.8 
Hz), 6.23 (1H, s), 6.85 (1H, d, J=5.3 Hz1, 6.94 (1H, s), 
7.00-7.04 (2H, my 

1H-NMR (C1:3C13) 8: 1.73 (1H, m), 2.00 (1H, rts), 2.38 
(1H, m), 2.87 (1H, dd, J=1.3. 16.8 Hz), 3.18 (1H, 
.1=5.4, 16.6 Hz), 3.59-3.67 (2H, rn), 3.75-3.85 (5H. m), 
4.08 (1H, my 4.20 (2H, d, J=2.9 Hz), 4,274.33 (2H. rn), 
4.57 (2H. 0, 4.62 (11-1, m), 6.23 (1H, 0, 638 (1H, d, 
J=8.3 Hz). 7.01 (1H. cl..I=8.8 Hz), 7.05 (1H, m). 7.12 (1H. 
dd, J=2.1, 8.4 Hz). 
1H-111/fR (CDtg r.-02(11,1, m), 1.911 (11 m), 
(1H, rn), 2.88 (1H, dd. J=4.1, 16.4 Hz). 3.18 (1H, dd. 
J=5.3, 16,8 Hz), 3.58-3.66 (2H, m), 3.73-3.86 (5H, m), 
4.09 (1H, my 4.21 (2H, d, J=2.8 Hz), 4.27-4.33 (2H. rn), 
4.57 (2H, s). 4.62 (1 H, m), 6.23 (1H, 3). 6.56 (1H, d, 
J=5.31-14 7.00-7.08 (21-1, m), 7.12 (1H, dd. J=2.0:  9.4 
Hz). 

1H-NMR (CDC%) 	1,54(2H, rn), 1.99(2H, m). 3.42(1H, 
J=4,9 Hz), 3.69(2H, m),3.77-3.87(3H. my 4.20(1H, dd. 

J=10.7. 9.2 Hz). 4.27(1H, dd. J=10.7.9.8 Hz). 4.34(1H. 
dd, J=10.5, 3.0 Hz), 4.61(11-1, m):  4.91(1H, 1, J=4.2 Hz):  
5.32(1H, nn), 5.89(1 H, s), C 94(1H, d, J=8.12. Hz), 7.2911H, 
d, J=9.3 Hz), 7 47(1H, rid, J=8.7, 1.9 He), 7_61(1H, d, 
.1=1.9 Hz). 

1H-NMR (COCO 8: 1.64(2H, m).. 1.99(2H. m), 3.42(1H, 
d, J=4,9 Hz), 3,69(2H, m),3.77-3.87(3H, m). 4.17-
4.28(2H, my 4.34(1H, dd:  J=10.8, 3.0 Hz). 4.61(1H, m), 
1.51(11-I, t. J=4 2 Hz), 5.32(1H, m), 5 130(1H, 	6.94(11-1, 
d, J=8.8 Hz), 7.29(1H, d, J=8.3 Hz];  7.47(1H, dd, 
1,9 Hz), 7.51(1H, d, .1=1 .9 Hz). 

MO 

ESI•MS 
490 I.N1+ HI+ 

ESI-MS md: 
490 IM4-1114- 

ESI-MS 
538 1M4H14 

603 
(isomer R1 

1-19 
H 

11, 	14 ' 

ESI-MS Fitz: 
538 INIFFIlt 

ESI-MS in/z. 
510 IM+H14- 

ESI-MS mlz-
510 IM- 141+ 

1H-14MR (CE1C13) 8: 1.79(2H, m), 1.99(2H, m), 2.89(1H. 
dd, .1=16.8, 4.5 Hz), 3.17(1H, dd, .1=16.9, 5.1 Hz), 3.52-
3.73(4H, m). 3.89(1H, dd, J=9.8, 7.7 Hz), 4.23-4,30(2H, 
m), 4.33(1(1. dd, J=9.6.8.3 Hz). 4.64(1H, m), 5,313(111, 
m), 5.85(1H, It, .1=55.4, 4.0 Hz), 5.139(1H. s), 6.92(1H, d, 
J=7.7 Hz), 6.93(1H, 8, J=0.5 Hz):  7.39(11-1, d, J=2.1 Hz), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

1H-NMR (COCIO 5: 1.79(2H, m). 1.99(2H. m), 2.89(1H, 
dd. J=16.8. 4.5 Hz), 3.17(1 H, dd. J=16.9. 5.1 Hz). 3.52-
3.73(46, rn.), 3.80(1H, dd, J=9.3, 7.7 Hz), 423-4.30(2H, 
m), 4.33(16, dd, J=9.8, 8,3 Hz), 4.64(1H, m), 5.38(1H, 
nt), 5.85(1H, 11, J=55.4, 4.0 Hz), 8.89(1H, s), 5.92(1H, d, 
J=7.7 Hz), 5,93(1H, 0, .1=55 Hz], 7.38(1H, 8, J=2.1 Hz), 
7.42(16, dd, .1=8.5, 2.1 Hz). 

ESI-MS 
433 [MINE.  

ESI-MS 
433 IM4H1-t- 

1H-HMR (CDC10 5: 1.33-1.43 (2H. rn), 1.62.1.75 (IN, m), 
1.8€ (1H, rri), 1.98 (1H, n), 2.85 (1H, dd, J = 4.0, 15.7 Hz), 
3.18 (1H, dd, J = 5.5, 16.6 Hz). 3.41 (2H, t, J = 11.21-1z). 3.73-
157 (3H, m), '3.974,01 (21-), rn), 4.29 (2H, d, J = 2.9 Hz). 4.35 
(1H, m), 4.65 (2H, 51,4.53 (1H, m), 5.3.8 (1H, m), 5.89 (114, s), 
6.57 (111, 	3= 5.3-1), 7.00(11-,8,3.7.5 Hz), 7.04 (1H, s), 
7.11 (1H, dd, J - 2.0,8.4 Hz). 

ESI-MS rn/z. 
496 IM4H1 

Structural formula NMR Example 

601 
(isomer A) 

MS 

ESI-MS mlz: 
490 [M+H]+ 

601 
(isomer B) 

ESI-MS 
490 [M+H]+ 

602 
(isomer A) 

602 
(isomer B) 

ESI-MS 
538 [M+ H]+ 

ESI-MS 
538 [M+H]+ 

603 
(isomer A) 

ESI-MS 
510 [M+H]+ 

F3 C 

603 ESI-MS 
510 [M+H]+ (isomer B) 

1H-NMR (CDCI3) 6: 1.84(2H, m), 1.99(2H, m), 3.42(1H, 
d, J=4,9 Hz), 3.69(2H, m),3.77-3.87(3H, m), 4.17-
4.28(2H, m), 4.34(1H, dd, J=10.8, 3.0 Hz), 4.61(111, m), 
4.91(1H, 1, J=4.2 Hz), 5.32(1H, m), 5.89(1H, s), 6,94(1H, 
d, J=8.6 Hz), 7.29(1 H, d, J=8.3 Hz), 7.47(1H, dd, J=8.7, 
1.9 Hz), 7.61(1H, d, J=1.9 Hz). 

1H-NMR (CDCI3) : 1.79(2H, m), 1.99(211, m), 2.89(1H, 
dd, J=16.8, 4.5 Hz), 3.17(1H, dd, J=16.9, 5.1 Hz), 3.52-
3.73(4H, m), 3.89(1H, dd, J=9.8, 7.7 Hz), 4.23-4.30(2H, 
rn), 4.33(11-I, dd, J=9.8, 8,3 Hz), 4.64(1H, m), 6,38(1H, 
m), 5.85(1H, tt, J=55.4, 4.0 Hz), 5.89(1H, s), 6.92(1H, d, 
J=7.7 Hz), 6.93{1H, d, J=8.5 Hz), 7.38(1H, d, J=2.1 Hz), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

1H-NMR (CDCI3) 	1.79(2H, m), 1.99(2H, rn), 2.89(1H, 
dd, J=16.8, 4.5 Hz), 3.17(1H, dd, J=16.9, 5.1 Hz), 3.52-
3.73(4H, m), 3.89(1H, dd, J=9.8, 7.7 Hz), 4.23-4.30(2H, 
m), 4.33(1H, dd, J=9.8, 8,3 Hz), 4.64(1H, m), 5,38(1H, 
in), 5.85(1H, tt, J=55.4, 4.0 Hz), 5.89(1H, s), 6.92(111, d, 
J=7.7 Hz), 6.93(1H, d, J=8.5 Hz), 7.38(1H, d, J=2.1 Hz), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

ESI-MS 
433 [M+H]+ 

ESI-MS 
433 [M+H]+ 

IH-NMR (CDCI3) 8: 1.33-1.43 (2H, m), 1.62-1.75 (3H, m), 
1.86 (1H, m), 1.98 (1H, m), 2.86 (1H, dd, J - 4.0, 16.7 Hz), 
3.18 (1H, dd, J = 5.6, 16.6 Hz), 3.41 (2H, 1, J = 11.2 Hz), 3.78-
3.87 (3H, m), 3.97-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.33 
(1H, m), 4.56 (2H, s), 4.63 (1H, m), 5.38 (1H, m), 5.89 (1H, a), 
6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 7.5 Hz), 7.04 (1H, s), 
7.11 (1H, dd, J = 2.0, 8.4 Hz). 

ESI-MS mlz: 
496 [M+H]+ 

1H-NMR (CDCI3) 8: 1.73 (1H, rn), 1.99 (1H, m), 2.38 
(1H, m), 2.86 (1H, dd, J=4.4, 16.9 Hz), 3.04 (2M, dt, 
J-4.5, 17.4 Hz), 3.17 (1H, dd, J=5.4, 16.8 Hz), 3.59-3.67 
(2H, m), 3.74-3.85 (3H, in), 4.08 (1H, m), 4.18-4.19 (2H, 
m), 4.28-4.34 (211, m), 4.61 (1H, m), 5.81 (1H, tt, J=4.5, 
85.1 Hz), 6.23 (1H, s), 6.85 (1H, d, J=8,3 Hz), 6.94 (1H, 
s), 7.01 (2H, dd, J=2.2, 8.4 Hz). 

1H-NMR (CDCI3) 8: 1.73 (1H, m), 2.00 (1H, in), 2.38 
(1H, m), 2.86 (1H, dd, J=4.4, 16.7 Hz), 2.99-3.09 (2H, m, 
J=7.9 Hz), 3.17 (1H, dd, J=5.4, 16.8 Hz), 3.58-3.67 (2H, 
m), 3.73-3.85 (3H, m), 4.09 (1H, m), 4.18-4.19 (2H, m), 
4.28-4.34 (211, m), 4.61 (1H, m), 5.88 (1H, tt, J=4.5, 56.8 
Hz), 6.23 (1H, s), 6.85 (1H, d, J=8.3 Hz), 6.94 (1H, s), 
7.00-7.04 (2H, m). 

F 

11-I-NMR (CDCI3) a: 1.73 (1H, in), 2.00 (1H, m), 2.38 
(1H, m), 2.87 (1H, dd, J=4.3, 16.8 Hz), 3.18 (1H, dd, 
J=5.4, 16.6 Hz), 3.59-3.67 (2H, m), 3.75-3.85 (5H, m), 
4,08 (1H, in), 4.20 (2H, d, J=2.9 Hz), 4.27-4.33 {2H, m), 
4.57 (2H, a), 4.62 (1H, m), 6.23 (1H, s), 6.88 (1H, d, 
J=8.3 Hz), 7.01 (1H, d, J=8.8 Hz), 7.05 (1H, m), 7.12 (1H, 
dd, J=2.1, 8.4 Hz). 
1H-NMR (CDCI3) 8 : 1.72 (1H, m), 1.99 (1H, m), 2.38 
(11-1, m), 2.88 (1H, dd, J=4.1, 16.4 Hz), 3.18 (1H, dd, 
J=5.3, 16.8 Hz), 3.58-3.66 (2H, m), 3.73-3.86 (5H, m), 
4.09 (1H, in), 4.21 (2H, d, J=2.8 Hz), 4.27-4.33 (2H, m), 
4.57 (2H, s), 4.62 (1H, m), 6.23 (1H, s), 6.88 (1H, d, 
J=8.3 Hz), 7.00-7.05 (2H, in), 7.12 (1H, dd, J=2.0, 8.4 
Hz). 

1H-NMR (CDCI3) 	1,84(2H, in), 1.99(2H, m), 3.42(1H, 
d, J=4,9 Hz), 3.69(2H, m),3.77-3.87(3H, m), 4.20(1H, dd, 
J=10.7, 9.2 Hz), 4.27(1H, dd, J=10.7, 9.8 Hz), 4.34(1H, 
dd, J=10.8, 3.0 Hz), 4.61(1H, m), 4.91(1H, 1, J=4.2 Hz), 
5.32(1H, m), 5.89(1H, s), 6.94(1H, d, J=8.6 Hz), 7.29(1H, 
d, J=8.3 Hz), 7.47(1H, dd, J=8.7, 1.9 Hz), 7.61(111, d, 
J=1.9 Hz). 

F- 

604 
(isomer A) 

604 
(isomer B) 

605 

Structural formula NMR Example 

601 
(isomer A) 

MS 

ESI-MS mlz: 
490 [M+H]+ 

601 
(isomer B) 

ESI-MS 
490 [M+H]+ 

602 
(isomer A) 

602 
(isomer B) 

ESI-MS 
538 [M+ H]+ 

ESI-MS 
538 [M+H]+ 

603 
(isomer A) 

ESI-MS 
510 [M+H]+ 

F3 C 

603 ESI-MS 
510 [M+H]+ (isomer B) 

1H-NMR (CDCI3) 6: 1.84(2H, m), 1.99(2H, m), 3.42(1H, 
d, J=4,9 Hz), 3.69(2H, m),3.77-3.87(3H, m), 4.17-
4.28(2H, m), 4.34(1H, dd, J=10.8, 3.0 Hz), 4.61(111, m), 
4.91(1H, 1, J=4.2 Hz), 5.32(1H, m), 5.89(1H, s), 6,94(1H, 
d, J=8.6 Hz), 7.29(1 H, d, J=8.3 Hz), 7.47(1H, dd, J=8.7, 
1.9 Hz), 7.61(1H, d, J=1.9 Hz). 

1H-NMR (CDCI3) : 1.79(2H, m), 1.99(211, m), 2.89(1H, 
dd, J=16.8, 4.5 Hz), 3.17(1H, dd, J=16.9, 5.1 Hz), 3.52-
3.73(4H, m), 3.89(1H, dd, J=9.8, 7.7 Hz), 4.23-4.30(2H, 
rn), 4.33(11-I, dd, J=9.8, 8,3 Hz), 4.64(1H, m), 6,38(1H, 
m), 5.85(1H, tt, J=55.4, 4.0 Hz), 5.89(1H, s), 6.92(1H, d, 
J=7.7 Hz), 6.93{1H, d, J=8.5 Hz), 7.38(1H, d, J=2.1 Hz), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

1H-NMR (CDCI3) 	1.79(2H, m), 1.99(2H, rn), 2.89(1H, 
dd, J=16.8, 4.5 Hz), 3.17(1H, dd, J=16.9, 5.1 Hz), 3.52-
3.73(4H, m), 3.89(1H, dd, J=9.8, 7.7 Hz), 4.23-4.30(2H, 
m), 4.33(1H, dd, J=9.8, 8,3 Hz), 4.64(1H, m), 5,38(1H, 
in), 5.85(1H, tt, J=55.4, 4.0 Hz), 5.89(1H, s), 6.92(111, d, 
J=7.7 Hz), 6.93(1H, d, J=8.5 Hz), 7.38(1H, d, J=2.1 Hz), 
7.42(1H, dd, J=8.5, 2.1 Hz). 

ESI-MS 
433 [M+H]+ 

ESI-MS 
433 [M+H]+ 

IH-NMR (CDCI3) 8: 1.33-1.43 (2H, m), 1.62-1.75 (3H, m), 
1.86 (1H, m), 1.98 (1H, m), 2.86 (1H, dd, J - 4.0, 16.7 Hz), 
3.18 (1H, dd, J = 5.6, 16.6 Hz), 3.41 (2H, 1, J = 11.2 Hz), 3.78-
3.87 (3H, m), 3.97-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.33 
(1H, m), 4.56 (2H, s), 4.63 (1H, m), 5.38 (1H, m), 5.89 (1H, a), 
6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 7.5 Hz), 7.04 (1H, s), 
7.11 (1H, dd, J = 2.0, 8.4 Hz). 

ESI-MS mlz: 
496 [M+H]+ 

1H-NMR (CDCI3) 8: 1.73 (1H, rn), 1.99 (1H, m), 2.38 
(1H, m), 2.86 (1H, dd, J=4.4, 16.9 Hz), 3.04 (2M, dt, 
J-4.5, 17.4 Hz), 3.17 (1H, dd, J=5.4, 16.8 Hz), 3.59-3.67 
(2H, m), 3.74-3.85 (3H, in), 4.08 (1H, m), 4.18-4.19 (2H, 
m), 4.28-4.34 (211, m), 4.61 (1H, m), 5.81 (1H, tt, J=4.5, 
85.1 Hz), 6.23 (1H, s), 6.85 (1H, d, J=8,3 Hz), 6.94 (1H, 
s), 7.01 (2H, dd, J=2.2, 8.4 Hz). 

1H-NMR (CDCI3) 8: 1.73 (1H, m), 2.00 (1H, in), 2.38 
(1H, m), 2.86 (1H, dd, J=4.4, 16.7 Hz), 2.99-3.09 (2H, m, 
J=7.9 Hz), 3.17 (1H, dd, J=5.4, 16.8 Hz), 3.58-3.67 (2H, 
m), 3.73-3.85 (3H, m), 4.09 (1H, m), 4.18-4.19 (2H, m), 
4.28-4.34 (211, m), 4.61 (1H, m), 5.88 (1H, tt, J=4.5, 56.8 
Hz), 6.23 (1H, s), 6.85 (1H, d, J=8.3 Hz), 6.94 (1H, s), 
7.00-7.04 (2H, m). 

F 

11-I-NMR (CDCI3) a: 1.73 (1H, in), 2.00 (1H, m), 2.38 
(1H, m), 2.87 (1H, dd, J=4.3, 16.8 Hz), 3.18 (1H, dd, 
J=5.4, 16.6 Hz), 3.59-3.67 (2H, m), 3.75-3.85 (5H, m), 
4,08 (1H, in), 4.20 (2H, d, J=2.9 Hz), 4.27-4.33 {2H, m), 
4.57 (2H, a), 4.62 (1H, m), 6.23 (1H, s), 6.88 (1H, d, 
J=8.3 Hz), 7.01 (1H, d, J=8.8 Hz), 7.05 (1H, m), 7.12 (1H, 
dd, J=2.1, 8.4 Hz). 
1H-NMR (CDCI3) 8 : 1.72 (1H, m), 1.99 (1H, m), 2.38 
(11-1, m), 2.88 (1H, dd, J=4.1, 16.4 Hz), 3.18 (1H, dd, 
J=5.3, 16.8 Hz), 3.58-3.66 (2H, m), 3.73-3.86 (5H, m), 
4.09 (1H, in), 4.21 (2H, d, J=2.8 Hz), 4.27-4.33 (2H, m), 
4.57 (2H, s), 4.62 (1H, m), 6.23 (1H, s), 6.88 (1H, d, 
J=8.3 Hz), 7.00-7.05 (2H, in), 7.12 (1H, dd, J=2.0, 8.4 
Hz). 

1H-NMR (CDCI3) 	1,84(2H, in), 1.99(2H, m), 3.42(1H, 
d, J=4,9 Hz), 3.69(2H, m),3.77-3.87(3H, m), 4.20(1H, dd, 
J=10.7, 9.2 Hz), 4.27(1H, dd, J=10.7, 9.8 Hz), 4.34(1H, 
dd, J=10.8, 3.0 Hz), 4.61(1H, m), 4.91(1H, 1, J=4.2 Hz), 
5.32(1H, m), 5.89(1H, s), 6.94(1H, d, J=8.6 Hz), 7.29(1H, 
d, J=8.3 Hz), 7.47(1H, dd, J=8.7, 1.9 Hz), 7.61(111, d, 
J=1.9 Hz). 

F- 

604 
(isomer A) 

604 
(isomer B) 

605 
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[Table 79] 



CF3  608 
(Isomer A) 

F 

HQ 

N. 	N • ( 

N 

608 
(isomer H) 

110 	 CF3 

H 
N • 	)__2" 

609 
.CF, HQ 

610 
(isomer A) 

HQ 	CF3 

/ 
0 

610 
(isomer B) 

F 

`-- 0 

	

HQ 	CF3 
H' 

'11-141;.,. 	N • ( 	' 
-0 

Example 	 Structural formula 

606 
N 

F F ---(' 

, 

, CF HQ 	..., _.., 	1  607 	 Th, _ 
•-• N H \'-r-.1  \ I --• 	iN ( ) ...0 
Q --4- -....7 -1 	L- - o '  

o  

NW? 

1H-NMR (CDC1.3) 8: 1.44-1.68(3H, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(11-1, dd, J=16.7.4.2 Hz), 
3.17(11-1, dd, J=16.7, 5.4 Hz), 3.35-3.45(21-1, m). 3.79(1H, 
d, J=8.7 Hz);  3.8.5(1 H, d, J=8.7 Hz), 3.94(1H, m), 3.99-
4.08(3H, m), 4.14-4.24(31-1, rn), 4.57(2H, s), 4,62(1H, m), 
5.98(11-1, s), 8.94(1H, d, J=13.5 Hz). 6.87(111, d, J=8.3 Hz), 
7.05(111, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

1H-NMR (CDC13) 	1.80(211, m), 2.00(2H, rn), 3.55- 
3.72(4H, m), 3.75(1H. rn), 3.83-3.96(1H, m), 4.07-
4.24(2H, m), 4.34(11-1, dd, J=10.7. 3.6 Hz), 4.63(1H, m), 
4.92(1H, m), 5.33(111, m), 5.66(1H, tt, J=55.6, 4.0), 
5.86(1H, 5). 6_96(1H, d. J=8.5 Hz), 7.28(11-1, rre), 7.48(1H:  
dd, J=8.6, 1.8 Hz), 7.60(0.5H, d, J=1.8 Hz), 7.63(0.5H, d, 
J=1.8 Hz). 

MS 

ES I-MS m/z: 
496 [M+11]-1- 

ES I-MS Ritz 
492 11/1+1-11+ 

11-1-NMR (CC1C15) 6: 1,80(2H, m). 2.00(211, m), 3,36(1H. 
br s), 3.55-3.72(4H, m1. 3.84(1H, dd, .1=9.9. 7.7 Hz), 
4,15-4.39(31-1, rn), 4.62(1H, m), 4.92(11-1, m), 5.33(111, m), 
5.86(11-1, tt, J556,40),J=55.6, 	5.89(1H, s), 6.96(1H, d, 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7,63(111, d, J=1.6 Hz). 

1H-NMR (CDC13) 6: 1.80(2H, m), 2.00(21-1, rn), 3.44(1H, 
br s), 3.55-3.72(4H, rn) 3_84(1H, dd, .1=9.9, 7.7 Hz), 
4.15-4.39(31-I, m), 4.62(1H, m). 4.92(1H, rn), 5.33(1H, m), 
5 86(111, lt, J=556,40),J=55.6, 	5.89(1H, s), 6.96(11-1, d, J=8.6 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6. 1.8 Hz), 
7.63(111, d, .1=1.8 Hay 

1H-NMR (CDC13) (7: 1.57-1.80(2H, m), 1.90(2H, m), 
3,46-3.65(4H, m), 3.74-3.85(2H, m), 4,204.30(2H, rn), 
4.38(1H, m), 4.67(1H, rn), 4.92(1H, m), 5.25(1H, m), 
5.78(1H, m), 5.80(11-1, s), 6.93(1H, d, J=8.6 Hz), 6.96(1H. 
m), 7.40(11-1, dd. J=8.6, 1.8 Hz). 7.58(111, m). 

1H-NMR (CDC13 ' :1.60(2H, m), 2.00(21-1 m), 3.55-
3.72(4H, m). 3.84(1H, br s), 3.84(111, dd, J=9.9, 7.7 Hz), 
4.20(1H, dd, J=10.8, 9.1 Hz), 4.29(1H, dd, 	8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, rn), 4.92(1H, m1, 
5_33(1H. m), 5.86(1H. tt, J=55.5. 4.0), 5.69(1H, s). 
6_96(1H, d, J=8.6 Hz), 7.28(11-1, d, .1=8.1 Hz), 7.48(111, 
dd, J=8.6, 1.8 Hz), 7.63(11-1, d, J=1.8 Hz). 

1H-NMIR (CIDC.:13)-671,80(2H, m), 2.00(21-1, m), 3.55-
3.72(4H, m), 3.84(111, dd, ,1=9.9. 7.7 Hz), 4.06(1H, br s), 
4_20(1H, dd. J=1118, 9.1 Hz), 4.29(1H, dd, J=13.7, 8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, m), 4.92(1H, m), 
5.33(1H. m), 5.86(1H. tt, J=55.6. 4.0), 5.59(1H, s). 
6.96(1H, d, J=8.6 Hz), 7.28(111 d, J=8.1 Hz), 7A8(1H, 
dd, J=8.6, 1.6 Hz), 7.63(11-1, d, J=1.8 Hz). 

ES1-MS 
492 IM+H1+ 

ES I-MS rnIc. 
492 [M+H]-1- 

ES I-MS 
492 [M+1-1]+ 

ES I-MS mfz. 
492 [Mill+ 

ES1-MS 
492 IM+H1+ 

11 

611 	 N N..7N) 
1 	 0 -1  

b 

11-1-NMR (CDC13) (7: 1.66(111, m), 1.90-2.29(3H, m), 
2.56(1H, m), 2.84(1H, dd, J=16.9, 4.2 Hz), 3.14(1H, dd. 
J=18.8, 5.3 Hz), 3,60-3.99(4H, m), 4.00-4.23(5H. m), 
4.60(1H m), 5.97-6.01(1H, m), 6.94(1H, d, J=8.5 Hz), 
7.90(1H. d. J=8.7 Hz), 7.03(1H, d, J=2,5 Hz), 7.07(1H, 
dd, J-8.5, 2.5 Hz). 

11-1-NMR (C0C13) (7: 1.66(111, m), 1.90-2.29(3H, m), 
2.55(111, rn), 2.91(1H, dd, J=16.8, 4.4 Hz), 3.19(11-I, dd. 
J=15.8, 5.2 Hz), 3.60-3.99(4H, rn), 4.00-4.29(5H. m), 
4.64(1H m), 5.98-6.02(1H, m), 6.94(1H, d, .1=8.5 Hz), 
6.98(1H, d, J=7.8 Hz), 7.33(1H, d, J=1,8 Hz), 7.36(1H, 
chi, J=8,5, 1.8 Hz), 

CF3 

612 	 14.-  s 	45' ), 
,101, 	b 	0 

ES I-MS miz: 
404 [M+1-1]-1- 

ES I-MS m/z- 
438 [M+1-1]+ 

Example Structural formula NMR MS 

606 

ill • 
\ 
• 

F3 

• 

41* 

1H-NMR (CDCI3) a: 1.44-1.66(3H, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 
3.17(1 H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 
d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99- 
4,08(3H, m), 4.14-4,24(3H, m), 4.57(2H, s), 4.62(1H, m), 
5.98(1 H, s), 6.94(1 H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 

 

7.05(1 H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

ESI-MS mlz: 
496 [M+H]+ 

607 

• 
N-4 

H s 	CF, 

ri, dal, 

Mr 
• 

1H-NMR (CDCI3) 6 : 1.80(2H, m), 2.00(2H, m), 3.55-
3.72(4H, m), 3.76(1 H, m), 3.83-3.96(1 H, m), 4.07-
4.24(2H, m), 4.34(1H, dd, J=10.7. 3.6 Hz), 4.63(1H, m), 
4.92(1H, m), 5.33(1H, m), 5.66(1H, tt, J=55.6, 4.0), 
5.86(1H, s), 6.96(1H, d, J=8.6 Hz), 7.28(1H, m), 7.48(1H, 
dd, J=8.6, 1.8 Hz), 7.60(0.5H, d, J=1.8 Hz), 7.63(0.5H, d, 
J=1.8 Hz). 

ES1-MS miz:  
492 [M+H]+ 

608 

F 

(Isomer A) * 

F 

• 

• 
--N 

HO 	F3 

NH  AK 

\• 	Illir 

1H-NMR (CDCI3) 8: 1.80(2H, m), 2.00(2H, m), 3.36(1H, 
br s), 3.55-3.72(4H, m), 3.84(1H, dd, J=9.9, 7.7 Hz), 
4.15-4.39(3H, m), 4.62(1H, m), 4.92(1H, m), 5.33(1H, m), 
5.86(1H, 	, J=55.6, 4.0), 5.89(1H, s), 6.96(1H, d, J=8.6 tt 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.63(1H, d, J=1.8 Hz). 

ESI-MS miz: 
492 [M+H]+ 

608 
(isomer B) 

F 
F 

• 

• - 

HO 	F3 

Halli 
••47 

1H-NMR (CDCI3) S: 1.80(21-I, m), 2.00(2H, m), 3.44(1H, 
br s), 3.55-3.72(4H, m), 3.84(1H, dd, J=9.9, 7.7 Hz), 
4.15-439(3H, m), 4.62(1H, m), 4.92(1H, m), 5.33(1H, m), 
5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 6.96(1H, d, J=8,6 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.63(1H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 6: 1.57-1.80(2H, m), 1.90(2H, m), 
m), 3.74-3.85(2H, m), 4.20-4.30(2H, m), 

m), 4.67(1H, m), 4.92(1H, m), 5.25(1H, m), 
5.78(1H, m), 5.80(1H, s), 6.93(1H, d, J=8.6 Hz), 6.96(1H, 
m), 7.40(1H, dd, J=B.6, 1.8 Hz), 7.56(1H, m). 

ESI-MS miz: 
492 [M+H]+ 

ESI-MS mlz: 
492 [M+H]+ 

• 

609 4.38(1H, 
N 

• 3.46-3.65(4H, 
HO 	F3 

H N, 

. 
0 

610 
(isomer A) 

• 

• 

• HO 

.
a  

N-4  14 10 

• 

1 H-NMR (CDCI3) 6 : 1.80(2H, m), 2.00(2H, m), 3.55-
3.72(4H, m), 3.84(1H, br s), 3.84(1H, dd, J.-9.9, 7.7 Hz), 
4.20(1H, dd, J=10.8, 9.1 Hz), 4.29(1H, dd, J=8.7, 8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, m), 4.92(1H, m), 
5.33(1H, m), 5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 
6.96(1H, d, J=8.6 Hz), 7.28(1H, d, J=8.1 Hz), 7A8(1H, 
dd, J=8.6, 1.8 Hz), 7.63(1H, d, J=1.8 Hz). 

ES1-MS miz: 
492 [M+H]+ 

610 
(isomer B) 

E 

• 
0 

-N \ 

F 

H• 	CF3 

110 . 

1H-NMR (CDCI3) 6: 1.80(2H, m), 2.00(2H, m), 3.55- 
m), 3.84(1H, dd, J=9.9, 7.7 Hz), 4.06(1H, br s), 

4.20(1H, dd, J=10.8, 9.1 Hz), 4.29(1H, dd, J=6.7, 8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, m), 4.92(1H, m), 
5.33(1H, m), 5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 
6.96(1H, d, J=8.6 Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, 
dd, ..1=8.6, 1.8 Hz), 7.63(1H, d, J=1.8 Hz). 

ESI-MS miz: 
492 [M+H]+ 

611 

• 
• 

CI 

• 

1H-NMR(CDCI3) 8: 1.66(1H, m), 1.90-2.29(3H, m), 
2.56(1H, m), 2.84(1H, dd, J=16.9, 4.2 Hz), 3.14(1H, dd, 
J-16.8, 5.3 Hz), 3.60-3.99(4H, m), 4.00-4.23(5H, m), 
4.60(1H, m), 5.97-6.01(1H, m), 6.94(1H, d, J=8.5 Hz), 
7.00(1H, d, J=8.7 Hz), 7.03(1H, d, J=2.5 Hz), 7.07(1H, 
dd, J-8.5, 2.5 Hz). 

ESI-MS miz: 
404 [M+HIF 

ESI-MS mir 
438 [M+HI+ 612 

• • • 

H 

• 

.cF3  

\ 

1H-NMR (CDCI3) 6: 1.66(1H, m), 1.90-2.29(3H, m), 
2.55(1H, m), 2.91(1H, dd, J=16.8, 4.4 Hz), 3.19(1H, dd, 
J=16.8, 5.2 Hz), 3.60-3.99(4H, m), 4.00-4.29(5H, m), 
4.64(1H, m), 5.98-6.02(1H, m), 6.94(1H, d, J=8.5 Hz), 
6.98(1H, d, J=7.8 Hz), 7.33(1H, d, J=1.8 Hz), 7.38(1H, 

 

dd, J=8.5, 1.8 Hz). 

Example Structural formula NMR MS 

606 

ill • 
\ 
• 

F3 

• 

41* 

1H-NMR (CDCI3) a: 1.44-1.66(3H, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 
3.17(1 H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 
d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99- 
4,08(3H, m), 4.14-4,24(3H, m), 4.57(2H, s), 4.62(1H, m), 
5.98(1 H, s), 6.94(1 H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 

 

7.05(1 H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

ESI-MS mlz: 
496 [M+H]+ 

607 

• 
N-4 

H s 	CF, 

ri, dal, 

Mr 
• 

1H-NMR (CDCI3) 6 : 1.80(2H, m), 2.00(2H, m), 3.55-
3.72(4H, m), 3.76(1 H, m), 3.83-3.96(1 H, m), 4.07-
4.24(2H, m), 4.34(1H, dd, J=10.7. 3.6 Hz), 4.63(1H, m), 
4.92(1H, m), 5.33(1H, m), 5.66(1H, tt, J=55.6, 4.0), 
5.86(1H, s), 6.96(1H, d, J=8.6 Hz), 7.28(1H, m), 7.48(1H, 
dd, J=8.6, 1.8 Hz), 7.60(0.5H, d, J=1.8 Hz), 7.63(0.5H, d, 
J=1.8 Hz). 

ES1-MS miz:  
492 [M+H]+ 

608 

F 

(Isomer A) * 

F 

• 

• 
--N 

HO 	F3 

NH  AK 

\• 	Illir 

1H-NMR (CDCI3) 8: 1.80(2H, m), 2.00(2H, m), 3.36(1H, 
br s), 3.55-3.72(4H, m), 3.84(1H, dd, J=9.9, 7.7 Hz), 
4.15-4.39(3H, m), 4.62(1H, m), 4.92(1H, m), 5.33(1H, m), 
5.86(1H, 	, J=55.6, 4.0), 5.89(1H, s), 6.96(1H, d, J=8.6 tt 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.63(1H, d, J=1.8 Hz). 

ESI-MS miz: 
492 [M+H]+ 

608 
(isomer B) 

F 
F 

• 

• - 

HO 	F3 

Halli 
••47 

1H-NMR (CDCI3) S: 1.80(21-I, m), 2.00(2H, m), 3.44(1H, 
br s), 3.55-3.72(4H, m), 3.84(1H, dd, J=9.9, 7.7 Hz), 
4.15-439(3H, m), 4.62(1H, m), 4.92(1H, m), 5.33(1H, m), 
5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 6.96(1H, d, J=8,6 
Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.63(1H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 6: 1.57-1.80(2H, m), 1.90(2H, m), 
m), 3.74-3.85(2H, m), 4.20-4.30(2H, m), 

m), 4.67(1H, m), 4.92(1H, m), 5.25(1H, m), 
5.78(1H, m), 5.80(1H, s), 6.93(1H, d, J=8.6 Hz), 6.96(1H, 
m), 7.40(1H, dd, J=B.6, 1.8 Hz), 7.56(1H, m). 

ESI-MS miz: 
492 [M+H]+ 

ESI-MS mlz: 
492 [M+H]+ 

• 

609 4.38(1H, 
N 

• 3.46-3.65(4H, 
HO 	F3 

H N, 

. 
0 

610 
(isomer A) 

• 

• 

• HO 

.
a  

N-4  14 10 

• 

1 H-NMR (CDCI3) 6 : 1.80(2H, m), 2.00(2H, m), 3.55-
3.72(4H, m), 3.84(1H, br s), 3.84(1H, dd, J.-9.9, 7.7 Hz), 
4.20(1H, dd, J=10.8, 9.1 Hz), 4.29(1H, dd, J=8.7, 8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, m), 4.92(1H, m), 
5.33(1H, m), 5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 
6.96(1H, d, J=8.6 Hz), 7.28(1H, d, J=8.1 Hz), 7A8(1H, 
dd, J=8.6, 1.8 Hz), 7.63(1H, d, J=1.8 Hz). 

ES1-MS miz: 
492 [M+H]+ 

610 
(isomer B) 

E 

• 
0 

-N \ 

F 

H• 	CF3 

110 . 

1H-NMR (CDCI3) 6: 1.80(2H, m), 2.00(2H, m), 3.55- 
m), 3.84(1H, dd, J=9.9, 7.7 Hz), 4.06(1H, br s), 

4.20(1H, dd, J=10.8, 9.1 Hz), 4.29(1H, dd, J=6.7, 8.3 Hz), 
4.34(1H, dd, J=10.7. 3.6 Hz), 4.62(1H, m), 4.92(1H, m), 
5.33(1H, m), 5.86(1H, tt, J=55.6, 4.0), 5.89(1H, s), 
6.96(1H, d, J=8.6 Hz), 7.28(1H, d, J=8.1 Hz), 7.48(1H, 
dd, ..1=8.6, 1.8 Hz), 7.63(1H, d, J=1.8 Hz). 

ESI-MS miz: 
492 [M+H]+ 

611 

• 
• 

CI 

• 

1H-NMR(CDCI3) 8: 1.66(1H, m), 1.90-2.29(3H, m), 
2.56(1H, m), 2.84(1H, dd, J=16.9, 4.2 Hz), 3.14(1H, dd, 
J-16.8, 5.3 Hz), 3.60-3.99(4H, m), 4.00-4.23(5H, m), 
4.60(1H, m), 5.97-6.01(1H, m), 6.94(1H, d, J=8.5 Hz), 
7.00(1H, d, J=8.7 Hz), 7.03(1H, d, J=2.5 Hz), 7.07(1H, 
dd, J-8.5, 2.5 Hz). 

ESI-MS miz: 
404 [M+HIF 

ESI-MS mir 
438 [M+HI+ 612 

• • • 

H 

• 

.cF3  

\ 

1H-NMR (CDCI3) 6: 1.66(1H, m), 1.90-2.29(3H, m), 
2.55(1H, m), 2.91(1H, dd, J=16.8, 4.4 Hz), 3.19(1H, dd, 
J=16.8, 5.2 Hz), 3.60-3.99(4H, m), 4.00-4.29(5H, m), 
4.64(1H, m), 5.98-6.02(1H, m), 6.94(1H, d, J=8.5 Hz), 
6.98(1H, d, J=7.8 Hz), 7.33(1H, d, J=1.8 Hz), 7.38(1H, 

 

dd, J=8.5, 1.8 Hz). 

 

350 

 

[1468] 

[Table 80] 



CF. 

H 
614 	 • 

0 

F3C.  

615 
(isomer A) 

615 
(Isomer 13) 	

8-44  

'o 

Example 
	

Structural formula 

7 

613 
Th< 
b 	Cf 

..0 Fy 

817 
- 

(isomer A) 	
N N 

 

FAN 

- 
0 

 

CH 

t"--'N-N  

0 

817 
(isomer B) 

    

617 
(Isomer C) 

 

F. 
) 

 

   

616 
(isomer A) 

1H-NMR (CDCI3) 6: 1.6(1H, m), 
2.58(111, m), 3.58-4.20(8H, rn), 4 
4.87(1H, m), 5.33-5.62(111, m), 5 
6.95(0.5H, m), 7.00-7.10(1H, m), 
7.68(1H, m) 

1H-NMR (CDCI3) 6: 1.6(1H, rn), 
2.56(1H, m), 3.58-4.20(8H, m), 4 
4.87(1H, m), 5.33-5.62(1H, rn), S 
6.93(0.5H, m), 6.99-7.09(1H, m), 
7.68(1H, m). 

MS 

ESI-MS m/= 
456 [M+H]+ 

ESI-MS moz: 
456 [M4-11+ 

ESI-MS miz.: 
496 [M1-11]+ 

11i-NIMR (CDC13) 6: 1.44-1.66(31{, m), 1.82-1.97(211, m). 
2.67(1H. (n), 2.19(1H, m), 2.87(11-I, dd, J=18.7, 4.2 Hz), 
3.17(1H, dd, J=16.7, 5.4 Hz). 3.35-3.45(2H, m), 3.79(1H, 
(.1. J=8.7 Hz), 3,85(1H, d, J=8.7 Hz), 3.94(1H, rn), 3.99-
4.08(3H, m), 4.14-4.24(3H, m), 4.57(2H, s), 4.62(1H, rn), 
5.98(1H. s) 6.94(1H, d, ..1.8.5 Hz). 6.87(1H, d. J=6.3 Hz), 
7.05(1H. d, J=1_8 Hz), 7,12(1H. dd. J=8.3, 1.8 Hz). 

1H-14MR (CDCIA) 6: 1.44-1_66(3H, m), 1.82-1.97(2H, m), 
2.07(1H. m). 2.19(1H, m), 2.87(1H, dd. J=16.7, 4.2 Hz), 
3.17(1H, dd, J=16.7, 5.4 Hz), 3_35-3.45(2H, ml, 3.79(1H. 
d..1=8.7 Hz). 3,85(1H, d. J=8.7 Hz), 3.94(1H, rn), 3.99-
4.08(3H, m), 4.14-4_24(3H, m), 4.57(2H, s), 4.62(1H, m), 
5.98(1H. s). 6.94(1H, d. .1=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 
7.05(1H d, J.1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

11-1-14MR (CDCI3) 6 : 1.70-1.92(2H, m), 1.96-2.07(2H, 
rn). 3,60-3.75(2H, rn), 3.80(2H, m), 3.86(1H. m). 4.07(1H, 
br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(11-1, m), 
521(111, rn), 5.87(1H. s), 6.96(1H, d. J=6.6 Hz). 7.03(1H, 

.1=7.6 Hz), 7.48(1)1, dd, J=8.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

NMR 

1.137-2.33(311, m), 
.21-4.50(2H, m), 4.65- 

m), 
7.18(0,5H, m), 7.55- 

1.87-2.33(3H, m), 
.21-4.50(2H, m), 4.65-
.95-6.07(1H, m). 
7_18(0.5H, rn), 7.56- 

616 
(isomer 8) 

111-NM R (CDCI3) S : 1.70.1.92(2H, m), 1.96-2.07(2H, 
m), 3.80-3.75(2H, rn), 3.86(2H, m), 3.88(1H, rn) 4_07(11-1, 
br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(1H, m), 
5.31(1H, rn), 5.87(1H, e), 6.96(1H, d. J=5.6 Hz), 7.03(1H, 
d, J=7.6 Hz), 7.48(1H, dd, J=13.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

F3q 

H

HR 

-O 

F2c, 

HO 
H N.. 

1H-NMR (CDC13) 6: 0.23(2H, m), 0.57(2H, m). 1.07(1H. 
m), 2.14-2.37(2H, m), 3.39(2H, d, 	Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, 1=10.2, 5.2 Hz), 4,05-
4.48(6H, m), 4.62-4_98(1H, ni), 5.48(1H, cici, .1=54.2, 1.7 
1-12). 6.06(1H, s), 7.02(1H. d, J=8.8 Hz), 7.16(1H, rn), 
7 60(1H. dl, .1=8.8, 1.7 Hz), 7.68(1H, t, J=1.7 Hz). 

1H-NMR (CDCI3) 6: 0.23(21-1, m), 0.57(2H. m). 1.07(1H, 
rn), 2.14-2.37(21-I, m), 3.39(2H, cl, 	Hz), 3.68(1H, dd, 
J=10.2. 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H m), 4 62-4_98(1H, m), 5.48(1H, dd, .1=54.2, 1.7 
Hz). 6.06(111, s), 7.02(1H. d, J=8.13 Hz), 7.16(1H, m), 
7 60(1H, dl, .1=8.8, 1_7 Hz), 7_68(1H, t, J=1.7 Hz). 

1H-NIMR (CDCI3) 6: 0.23(21-1, m), 0.57(2H, m), 1.07(1H, 
m), 2.14-2.37(211, m). 3.39(2H, d. J3..9 Hz), 3.68(1H. dd. 
J=10.2, 5.2 Hz), 3.7841H, dd, J-=10.2. 5.2 Hz), 4.05-
4.48(5H. m). 4.62-4.98(1H. m), 5.48(1H. dd, J=54.2, 1.7 
Hz), 6_06(1H, s), 7.02(1H. d, J=8.8 Hz), 7.16(1H, m), 
7.60(1H. dl. J=8.8, 1.7 Hz), 7.88(1H. t.. J=1.7 Hz), 

ESI-MS mlz 
496 [M+11]+ 

CSI-MS m/z: 
510 [M+H]+ 

ESI-MS md: 
510 [Mi-H]+ 

ESI-MS ma: 
427 [M+H]+ 

ESI-MS roc: 
427 [M+H]+ 

ESI-MS miz: 
427 [M+H]+ 

F3q.  

0/  

F3C\ 
	

CF3  

613 

614 

NMR 

1H-NMR (CDCI3) 6 : 1.6(1H, m), 
2.56(1H, m), 3.58-4.20(8K, m), 4. 

4.87(1H, m), 5.33-5.62(1H, m), 5. 
6.95(0.5H, m), 7.00-7.10(1H, m), 
7.68(1H, m). 

1H-NMR (CDCI3) 6 : 1.6(1H, m), 

2.56(1H, m), 3.58-4.20(8H, m), 4. 

4.87(1H, m), 5.33-5.62(1H, m), 5. 
6.93(0.5H, m), 6.99-7.09(1H, m), 
7.68(1H, m). 

CF3  

  

MS 

ES1-MS m/z: 
456 [M+H]+ 

ES1-MS mlz: 
456 [M+H]+ 

1.87-2-33(3H, m), 
21-4.50(2H, m), 4.65-

96-6.07(1H, m), 
7.18(0.5H, m), 7.55- 

1.87-2.33(3H, m), 

21-4.50(2H, m), 4.65-

96-6.07(1H, m), 
7.18(0.5H, m), 7.56- 

Structural formula Example 

615 
(isomer A) 

615 
(isomer B) 

11-1-NMR (CDCI3) 6:1.44-1.66(3K, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 

3.17(1H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 

d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99-
4.08(3H, m), 4.14-4.24(3H, m), 4.57(2H, s), 4.62(1H, m), 

5.98(1H, s), 6.94(1H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 
7.05(1H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

1H-NMR (CDCI3) 8 : 1.44-1.66(3H, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 
3.17(1H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 

d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99-
4.08(3H, m), 4.14-4.24(3H, m), 4.57(2H, s), 4.62(1H, m), 
5.98(1H, s), 6.94(1H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 
7.05(1H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

1 H-NMR (CDCI3) 6 : 1.70-1.92(2H, m), 1.96-2.07(2H, 
m), 3.60-3.75(2H, m), 3.80(2H, m), 3.88(1H, m), 4.07(1H, 

br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(1 H, m), 
5.31(1H, m), 5.87(1H, s), 6.96(1H, d, J=8.6 Hz), 7.03(1H, 
d, J=7.6 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

11-1-NMR (CDCI3) 6 : 1.70-1.92(2H, m), 1.96-2.07(2H, 
m), 3.60-3.75(2H, m), 3.80(2H, m), 3.88(1H, m), 4.07(1H, 
br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(1 H, m), 

5.31(1H, m), 5.87(1H, s), 6.96(1H, d, J=8.6 Hz), 7.03(1H, 

d, J=7.6 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

616 
(isomer A) 

616 
(isomer B) 

ES1-MS mlz: 
496 [M+H]+ 

ES1-MS mlz: 
496 [M+H)+ 

ESI-MS rn/z: 
510 EM+Hi-r- 

ESE-MS mlz: 
510 [M+H]+ 

617 
(isomer A) 

1H-NMR (CDCI3) : 0.23(2H, m), 0.57(2H, m), 1.07(1H, 

m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1 H, m), 5.48(1H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 

7,60(1H, dt, J=8.8, 1.7 Hz), 7,68(1H, t, J=1.7 Hz). 

ES1-MS mlz: 
427 [M+H]+ 

1H-NMR (CDCI3) 8: 0.23(2H, m), 0.57(2H, m), 1.07(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(11-1, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1H, m), 5.48(1H, dd, J=54.2, 1.7 

Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1H, dt, J=8.8, 1.7 Hz), 7.68(1H, t, J=1.7 Hz). 

1H-NMR (CDCI3) : 0.23(2H, m), 0.57(2H, m), 1.07(1H, 

m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.79(1H, dd, J=10.2, 5.2 Hz), 4.05-

4.48(5H, m), 4.62-4.98(1H, m), 5.48(1H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1H, dt, J=8.8, 1.7 Hz), 7.68(11-1, t, J=1.7 Hz). 

617 
(isomer B) 

617 
(isomer C) 

0 

ESI-MS mlz: 
427 [M+H]+ 

ESI-MS m/z: 
427 [M+H]+ 

F3q.  

0/  

F3C\ 
	

CF3  

613 

614 

NMR 

1H-NMR (CDCI3) 6 : 1.6(1H, m), 
2.56(1H, m), 3.58-4.20(8K, m), 4. 

4.87(1H, m), 5.33-5.62(1H, m), 5. 
6.95(0.5H, m), 7.00-7.10(1H, m), 
7.68(1H, m). 

1H-NMR (CDCI3) 6 : 1.6(1H, m), 

2.56(1H, m), 3.58-4.20(8H, m), 4. 

4.87(1H, m), 5.33-5.62(1H, m), 5. 
6.93(0.5H, m), 6.99-7.09(1H, m), 
7.68(1H, m). 

CF3  

  

MS 

ES1-MS m/z: 
456 [M+H]+ 

ES1-MS mlz: 
456 [M+H]+ 

1.87-2-33(3H, m), 
21-4.50(2H, m), 4.65-

96-6.07(1H, m), 
7.18(0.5H, m), 7.55- 

1.87-2.33(3H, m), 

21-4.50(2H, m), 4.65-

96-6.07(1H, m), 
7.18(0.5H, m), 7.56- 

Structural formula Example 

615 
(isomer A) 

615 
(isomer B) 

11-1-NMR (CDCI3) 6:1.44-1.66(3K, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 

3.17(1H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 

d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99-
4.08(3H, m), 4.14-4.24(3H, m), 4.57(2H, s), 4.62(1H, m), 

5.98(1H, s), 6.94(1H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 
7.05(1H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

1H-NMR (CDCI3) 8 : 1.44-1.66(3H, m), 1.82-1.97(2H, m), 
2.07(1H, m), 2.19(1H, m), 2.87(1H, dd, J=16.7, 4.2 Hz), 
3.17(1H, dd, J=16.7, 5.4 Hz), 3.35-3.45(2H, m), 3.79(1H, 

d, J=8.7 Hz), 3.85(1H, d, J=8.7 Hz), 3.94(1H, m), 3.99-
4.08(3H, m), 4.14-4.24(3H, m), 4.57(2H, s), 4.62(1H, m), 
5.98(1H, s), 6.94(1H, d, J=8.5 Hz), 6.87(1H, d, J=8.3 Hz), 
7.05(1H, d, J=1.8 Hz), 7.12(1H, dd, J=8.3, 1.8 Hz). 

1 H-NMR (CDCI3) 6 : 1.70-1.92(2H, m), 1.96-2.07(2H, 
m), 3.60-3.75(2H, m), 3.80(2H, m), 3.88(1H, m), 4.07(1H, 

br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(1 H, m), 
5.31(1H, m), 5.87(1H, s), 6.96(1H, d, J=8.6 Hz), 7.03(1H, 
d, J=7.6 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

11-1-NMR (CDCI3) 6 : 1.70-1.92(2H, m), 1.96-2.07(2H, 
m), 3.60-3.75(2H, m), 3.80(2H, m), 3.88(1H, m), 4.07(1H, 
br s), 4.27-4.34(2H, m), 4.43-4.54(2H, m), 4.75(1 H, m), 

5.31(1H, m), 5.87(1H, s), 6.96(1H, d, J=8.6 Hz), 7.03(1H, 

d, J=7.6 Hz), 7.48(1H, dd, J=8.6, 1.8 Hz), 7.64(1H, d, 
J=1.8 Hz). 

616 
(isomer A) 

616 
(isomer B) 

ES1-MS mlz: 
496 [M+H]+ 

ES1-MS mlz: 
496 [M+H)+ 

ESI-MS rn/z: 
510 EM+Hi-r- 

ESE-MS mlz: 
510 [M+H]+ 

617 
(isomer A) 

1H-NMR (CDCI3) : 0.23(2H, m), 0.57(2H, m), 1.07(1H, 

m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1 H, m), 5.48(1H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 

7,60(1H, dt, J=8.8, 1.7 Hz), 7,68(1H, t, J=1.7 Hz). 

ES1-MS mlz: 
427 [M+H]+ 

1H-NMR (CDCI3) 8: 0.23(2H, m), 0.57(2H, m), 1.07(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(11-1, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1H, m), 5.48(1H, dd, J=54.2, 1.7 

Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1H, dt, J=8.8, 1.7 Hz), 7.68(1H, t, J=1.7 Hz). 

1H-NMR (CDCI3) : 0.23(2H, m), 0.57(2H, m), 1.07(1H, 

m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.79(1H, dd, J=10.2, 5.2 Hz), 4.05-

4.48(5H, m), 4.62-4.98(1H, m), 5.48(1H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1H, dt, J=8.8, 1.7 Hz), 7.68(11-1, t, J=1.7 Hz). 

617 
(isomer B) 

617 
(isomer C) 

0 

ESI-MS mlz: 
427 [M+H]+ 

ESI-MS m/z: 
427 [M+H]+ 

 

351 

 

[1469] 

[Table 81] 



Example Structural formula 

H 

tr 

C.) 

N 

621 

cFa 
hieS • 

•c. 	0  

N  •NI 	FIN 
622 

(isomer A) 

N  N FIN 

0 

622 
(isomer H) 

H 
N 

0 

624 N N 

1414AR 

111-NMH (CDCI3) 6: 0.23(2H, m), 0_57(2H, m), 1.07(11-1, 
m), 2.14-2.37(2H, m), 3.39(211r  d, J=6.9 Hz), 3.68(111, dd, 
J=10.2, 5.2 Hz), 3.78(11-1, dd, .J=10.2, 5.2 Hz), 4.05-
4.48(511, m), 4.62-4.98(1H, m), 5.48(1H, dd, J=54.2, 1.7 
Hz), 6.06(111, s), 7.02(1H, d. J=8.8 Hz). 7.16(1H, m). 
7.60(111, dt, J=8.8, 1.7 Hz), 7.68(1H, t, J=1,7 Hz), 

O 

F1C 

1 H-NMR (C13013) 6: 0.11-0.20 (2H, m), 0.48-0.55 (211, 
m), 0.99 (1k1, m), 1.60 (3H, s), 2.90 (1H, dd, .1= 4.5, 16.8 
Hz), 3.17 (1H, dd, = 5.2, 16.8 Hz), 3.35 (21-1. dd. J = 3.9, 
6.8 Hz), 3.58 (11-1, dd, J = 2.0,10.4 Hz), 3.64 (111, dd, J = 
3.6, 10.4 Hz), 3.89 (1H, dd, J = 1,9, 9.8 Hz), 4.23-4.35 
(3H, m), 4.64 (1H, m), 5.88 (1H, s), 6.93 (2H, d. .J = 8.5 
Hz), 7.36 (1H, s), 7.42 (111, dd, 	2.0, 8,5 Hz). 

11-1-NMR (00013) 8 : 0.11-0.20 (2H, m), 0.46-0.55 (2H, m). 
0.99 (11-4 m), 1.60 (311, s), 2.85 (111, dd, J = 4.2, 16.8 Hz), 3.04 
(2H, dt, J = 4.5, 17.4 Hz), 3.17 (111, dd, J = 5.4, 16.8 Hz, ), 
3.34 (2H. dd. J = 4.5, 6.8 lIz), 3.56-3.65 (211, ml, 3.89 (1)1, dd, 
J = 3.8, 9.8114, 4.19 (2H, s), 4.32 (111, dd, 	3,4, 9.8 Hz), 
4,62 (1H. m), 5.72-6.03 (211. m). 6.83 (111, d, J = 8.3 Hz). 6.93 
(1H, s), 7.00 (2H, dr), J = 2.0, 8 2 Hz). 

1 H-NMR (CDCI3) 5: 2.13(1H, Tr), 2.32(1H, m), 2.91(1H, 
dd, J=16.8, 4.4 Hz), 3.19(1H, rid, J=16.8, 5.4 Hz), 3.60-
3.91(7H, ml, 4.07(111, m), 4.15.4.30(411, m), 4.64(11-1, 
6 1:14(1H s) 6_04(1H, d, J=8.6 Hz), 6.96(1H, d, J=8.0 Hz), 
7.32(1H, d, J=1.8 Hz), 7.38(1H. dd, .1=8.6, 1.8 Hz). 

1H-NMR (CDCI3) 3 : 2.17-2.28 (2H, m), 3.49 (31-1, s), 
3.81-3.88 (4H, m), 4.02 (1H, m), 4.25-4.29 (211, m), 4.34 

d, 1= 3.6 Hz), 4.41 (11-1, m), 4_69 (111. m), 5.46 (111, 
m), 5.92 (1H, s), 6.97 (111, d, J = 9.3 Hz), 7.21 (1H, d. J 
8.4 Hz), 7.49-7.51 (2H, m). 

CN 

ESI-MS mlz: 
510 

1H-NMR (00013) 8: 1.30-1.45 (2H, m). 1.63-1.74 (3H. m), 
1.85(111, m), 1.98 (1H. m), 2.86 (1H, m). 3.18 (1H, dd. J 35.5, 
16.7 Hz), 3.41 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.86 (31-1, m), 
3.95-4.01 (2H. m), 4.20 (2H. 	J 2.9 Hz), 4.34 (1H, dd, J 
6.2, 9.7 Flz), 4.56 (2H, s). 4.62 (1H. m), 5.38 (1H, m), 5.69 (1H, 
5), 6.67 (1H, d. J = 6.3 Hz), 7.00 (1H, d, J= 8.2 Hz), 7.04 (1H, 
5), 7.11 (1H, dd, J = 2.0. 8.3 Hz). 

ESI-MS raiz: 
496 1M +Hi+ 

1H-NMR (CDCI3) 5: 1.31-1.45 (2H, m), 1.63-1.74 (3H. m), 
1.86 (1H, m), 1.99 (1H, m), 2.86 (1H, m), 3.18 (1H, cid, J = 5.5, 
16.8 Hz), 3.42 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.87 (3H, m), 
3.95-4.01 (2H, m), 4.26 (2H. J = 2.9 Hz), 4.34 (1H, dd, J = 
8.2, Si Hz), 4.56 (2H, s), 4.62 (1H, m), 5.37 (1H, m), 5.89 (1H, 
8.), 6.87 	d, J = 8.3 Hz), 7.00 (1H. d. J = 7.9 Hz). 7.04 (1H, 
s), 7.11 (1H, dd, J = 2.0, 8.3 Hz). 

E51-MS 
496 IM + HI+ 

1 H-NMR (00013) 5: 1.23-1.38 (4H, rn), 1.45-1.54 (3H, 
m), 1.82-1.97 (21-I, m), 2.90 (1H, dd, J 4.5, 17.0 Hz). 
3.17 (111, dd, J = 5.2, 16.6 Hz), 3.37 (2H, t, .11= 11.7 Hz), 
3.88 (1H, m), 3.96 (2H, dd, J = 4.0, 11.3 Hz). 4.24-4.34 
(3H, m), 4.64 (1H, m), 5.27 (1H, m), 6.89 (1H, s), 6.90-
6.94 (2H, m), 7.38 (1H s), 7.42 (11-1 dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) 6: 2.18-2.31(2H, m). 3.70-3.92(4H, m), 
4.02-4.21(2H, m), 4.2'2-4.46(3H, m), 4.65-4.83(1H, m), 
5.35-5.59(1H, ri1), 5.70-8.06(1H. m), 6.03(0.5H, s), 
6.07(0.5H, s), 6.93(0.511, m). 7.03(0.5H. m). 7.07(0.5H, 
m). 7.16(0.5H, m), 7.53-7.69(2H, rn). 

CN 

MS 

ES1-MS 
427 [M+H]-F 

616 

619 

620 

ESI-MS mlz: 
409 1M + 

ESI-MS mlz; 
446 IM±H1-- 

ESI-M8 miz: 
454 [M+H]A- 

C 
8 

N  N HN 

C 	a 

ESI-MS mlz: 
423 IM4- 

ESI-MS mlz: 
480 [M+H], 

617 
(isomer 0) 

CN 

623 

C 
• _ 

H..  

0 

F3  

H 

-7  
0 0  

N 

F,C 

F3 

cp_N  HN 

Structural formula MS NMR 

1H-NMR (CDCI3) 8: 0.23(2H, m), 0.57(2H, m), 1.07(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1 H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1H, m), 5.48(1 H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1 H, (It J=8.8, 1.7 Hz), 7.68(1H, t, J=1.7 Hz). 

ESI-MS m/z: 
427 [M+H]+ 6\_ 

1 H-NMR (CDCI3) a : 0.11-0.20 (2H, m), 0.46-0.55 (2H, 
m), 0.99 (1 H, m), 1.60 (3H, s), 2.90 (1H, dd, J = 4.5, 16.8 
Hz), 3.17 (1H, dd, J = 5.2, 16.8 Hz), 3.35 (2H, dd, J = 3.9, 
6.8 Hz), 3.58 (1H, dd, J = 2.0, 10.4 Hz), 3.64 (1H, dd, J = 
3.6, 10.4 Hz), 3.89 (1H, dd, J = 1.9, 9.8 Hz), 4.23-4.35 
(3H, m), 4.64 (1H, m), 5.88 (1H, s), 6.93 (2H, d, J = 8.5 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) d : 0.11-0.20 (2H, m), 0.46-0.55 (2H, m), 
0.99 (1 H, m), 1.60 (3H, s), 2.85 (1H, dd, J = 4.2, 16.8 Hz), 3.04 
(2H, dt, J = 4.5, 17.4 Hz), 3.17 (1H, dd, J = 5.4, 16.8 Hz, ), 
3,34 (2H, dd, J = 4.8, 6.8 Hz), 3.56-3.65 (2H, m), 3.89 (1H, dd, 
J = 3.8, 9.8 Hz), 4.19 (2H, s), 4.32 (1H, dd, J = 3.4, 9.8 Hz), 
4.62 (1 H, m), 5.72-6.03 (2H, m), 6.83 (1H, d, J = 8.3 Hz), 6.93 
(1H, s), 7.00 (2H, dd, J = 2.0, 8.2 Hz). 

Example 

617 
(isomer D) 

618 

619 

ESI-MS m/z: 
409 (M+H]+ 

ESI-MS m/z: 
448 [M+H]+ 

620 

1H-NMR(CDCI3) a : 2.13(1H, m), 2.32(1H, m), 2.91(1H, 
dd, J=16.8, 4.4 Hz), 3.19(1H, dd, J=16.8, 5.4 Hz), 3.60-
3.91(7H, m), 4.07(1H, m), 4.15-4.30(4H, m), 4.64(1H, m), 
6.04(1H, s), 6.94(1H, d, J=8.6 Hz), 6.98(1H, d, J=8.0 Hz), 
7.32(1H, d, J=1.8 Hz), 7.38(1H, dd, J=8.6, 1.8 Hz). 

621 

1H-NMR (CDCI3) 8 : 2.17-2.28 (2H, m), 3.49 (3H, s), 
3.81-3.88 (4H, m), 4.02 (1H, m), 4.25-4.29 (2H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.41 (1H, m), 4.69 (1H, m), 5.46 (1H, 
m), 5.92 (1H, s), 6.97 (1H, d, J = 9.3 Hz), 7.21 (1H, d, J = 
8.4 Hz), 7.49-7.51 (2H, m). 

ESI-MS re/z: 
454 [M+1-1]+ 

ESI-MS m/z: 
510 [M+1-1]+ 

ESI-MS m/z: 
496 [M+H]+ 

ESI-MS m/z: 
496 [M+H]+ 

ESI-MS m/z: 
423 [M+I-1]+ 

622 
(isomer A) 

622 
(isomer B) 

623 

1H-NMR (CDCI3) /5: 1.30-1.45 (2H, m), 1.63-1.74 (3H, m), 
1.85 (1H, m), 1.98 (1 H, m), 2.86 (1H, m), 3.18 (1H, dd, J = 5.5, 
16.7 Hz), 3.41 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.86 (3H, m), 
3.95-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.34 (1H, dd, J = 
8.2, 9.7 Hz), 4.56 (2H, s), 4.62 (1H, m), 5.38 (1H, m), 5.89 (1H, 
s), 6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 8.2 Hz), 7.04 (1H, 
s), 7.11 (1H, dd, J = 2.0, 8.3 Hz). 

1H-NMR (CDCI3) : 1.31-1.45 (2H, m), 1.63-1.74 (3H, m), 
1.86 (1H, m), 1.99 (1H, m), 2.86 (1H, m), 3.18 (1H, dd, J = 5.5, 
16.8 Hz), 3.42 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.87 (3H, m), 
3.95-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.34 (1H, dd, J = 
8.2, 9.7 Hz), 4.56 (2H, s), 4.62 (1H, m), 5.37 (1H, m), 5.89 (1 H, 
s), 6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 7,9 Hz), 7,04 (1H, 
s), 7.11 (1H, dd, J = 2.0, 8.3 Hz). 

1H-NMR (CDCI3) 8: 1.23-1.38 (4H, m), 1.45-1.54 (3H, 
m), 1.82-1.97 (2H, m), 2.90 (1H, dd, J = 4.5, 17.0 Hz), 
3.17 (1H, dd, J = 5.2, 16.6 Hz), 3.37 (2H, t, J = 11.7 Hz), 
3.88 (1H, m), 3.96 (2H, dd, J = 4.0, 11.3 Hz), 4.24-4.34 
(3H, m), 4.64 (1H, m), 5.27 (1H, m), 5.89 (1H, s), 6.90-
6.94 (2H, m), 7.38 (1 H, s), 7.42 (1 H, dd, J = 2.0, 8.5 Hz). 

624 

1H-NMR (CDCI3) 8: 2.18-2.31(2H, m), 3.70-3,92(4H, m), 
4.02-4.21(2H, m), 4.22-4.46(3H, m), 4.66-4.83(1H, m), 
5.35-5.59(1H, m), 5.70-6.06(1H, m), 6.03(0.5H, s), 
6.07(0.5H, s), 6.93(0.5H, m), 7.03(0.5H, m), 7.07(0.5H, 
m), 7.18(0.5H, m), 7.53-7.69(2H, m). 

ESI-MS mlz: 
480 [M+1-1]+ 

H..  

0 

F3  

H 

-7  
0 0  

N 

F,C 

F3 

cp_N  HN 

Structural formula MS NMR 

1H-NMR (CDCI3) 8: 0.23(2H, m), 0.57(2H, m), 1.07(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1 H, dd, J=10.2, 5.2 Hz), 4.05-
4.48(5H, m), 4.62-4.98(1H, m), 5.48(1 H, dd, J=54.2, 1.7 
Hz), 6.06(1H, s), 7.02(1H, d, J=8.8 Hz), 7.16(1H, m), 
7.60(1 H, (It J=8.8, 1.7 Hz), 7.68(1H, t, J=1.7 Hz). 

ESI-MS m/z: 
427 [M+H]+ 6\_ 

1 H-NMR (CDCI3) a : 0.11-0.20 (2H, m), 0.46-0.55 (2H, 
m), 0.99 (1 H, m), 1.60 (3H, s), 2.90 (1H, dd, J = 4.5, 16.8 
Hz), 3.17 (1H, dd, J = 5.2, 16.8 Hz), 3.35 (2H, dd, J = 3.9, 
6.8 Hz), 3.58 (1H, dd, J = 2.0, 10.4 Hz), 3.64 (1H, dd, J = 
3.6, 10.4 Hz), 3.89 (1H, dd, J = 1.9, 9.8 Hz), 4.23-4.35 
(3H, m), 4.64 (1H, m), 5.88 (1H, s), 6.93 (2H, d, J = 8.5 
Hz), 7.38 (1H, s), 7.42 (1H, dd, J = 2.0, 8.5 Hz). 

1H-NMR (CDCI3) d : 0.11-0.20 (2H, m), 0.46-0.55 (2H, m), 
0.99 (1 H, m), 1.60 (3H, s), 2.85 (1H, dd, J = 4.2, 16.8 Hz), 3.04 
(2H, dt, J = 4.5, 17.4 Hz), 3.17 (1H, dd, J = 5.4, 16.8 Hz, ), 
3,34 (2H, dd, J = 4.8, 6.8 Hz), 3.56-3.65 (2H, m), 3.89 (1H, dd, 
J = 3.8, 9.8 Hz), 4.19 (2H, s), 4.32 (1H, dd, J = 3.4, 9.8 Hz), 
4.62 (1 H, m), 5.72-6.03 (2H, m), 6.83 (1H, d, J = 8.3 Hz), 6.93 
(1H, s), 7.00 (2H, dd, J = 2.0, 8.2 Hz). 

Example 

617 
(isomer D) 

618 

619 

ESI-MS m/z: 
409 (M+H]+ 

ESI-MS m/z: 
448 [M+H]+ 

620 

1H-NMR(CDCI3) a : 2.13(1H, m), 2.32(1H, m), 2.91(1H, 
dd, J=16.8, 4.4 Hz), 3.19(1H, dd, J=16.8, 5.4 Hz), 3.60-
3.91(7H, m), 4.07(1H, m), 4.15-4.30(4H, m), 4.64(1H, m), 
6.04(1H, s), 6.94(1H, d, J=8.6 Hz), 6.98(1H, d, J=8.0 Hz), 
7.32(1H, d, J=1.8 Hz), 7.38(1H, dd, J=8.6, 1.8 Hz). 

621 

1H-NMR (CDCI3) 8 : 2.17-2.28 (2H, m), 3.49 (3H, s), 
3.81-3.88 (4H, m), 4.02 (1H, m), 4.25-4.29 (2H, m), 4.34 
(1H, d, J = 3.6 Hz), 4.41 (1H, m), 4.69 (1H, m), 5.46 (1H, 
m), 5.92 (1H, s), 6.97 (1H, d, J = 9.3 Hz), 7.21 (1H, d, J = 
8.4 Hz), 7.49-7.51 (2H, m). 

ESI-MS re/z: 
454 [M+1-1]+ 

ESI-MS m/z: 
510 [M+1-1]+ 

ESI-MS m/z: 
496 [M+H]+ 

ESI-MS m/z: 
496 [M+H]+ 

ESI-MS m/z: 
423 [M+I-1]+ 

622 
(isomer A) 

622 
(isomer B) 

623 

1H-NMR (CDCI3) /5: 1.30-1.45 (2H, m), 1.63-1.74 (3H, m), 
1.85 (1H, m), 1.98 (1 H, m), 2.86 (1H, m), 3.18 (1H, dd, J = 5.5, 
16.7 Hz), 3.41 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.86 (3H, m), 
3.95-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.34 (1H, dd, J = 
8.2, 9.7 Hz), 4.56 (2H, s), 4.62 (1H, m), 5.38 (1H, m), 5.89 (1H, 
s), 6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 8.2 Hz), 7.04 (1H, 
s), 7.11 (1H, dd, J = 2.0, 8.3 Hz). 

1H-NMR (CDCI3) : 1.31-1.45 (2H, m), 1.63-1.74 (3H, m), 
1.86 (1H, m), 1.99 (1H, m), 2.86 (1H, m), 3.18 (1H, dd, J = 5.5, 
16.8 Hz), 3.42 (2H, dt, J = 2.2, 11.8 Hz), 3.78-3.87 (3H, m), 
3.95-4.01 (2H, m), 4.20 (2H, d, J = 2.9 Hz), 4.34 (1H, dd, J = 
8.2, 9.7 Hz), 4.56 (2H, s), 4.62 (1H, m), 5.37 (1H, m), 5.89 (1 H, 
s), 6.87 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 7,9 Hz), 7,04 (1H, 
s), 7.11 (1H, dd, J = 2.0, 8.3 Hz). 

1H-NMR (CDCI3) 8: 1.23-1.38 (4H, m), 1.45-1.54 (3H, 
m), 1.82-1.97 (2H, m), 2.90 (1H, dd, J = 4.5, 17.0 Hz), 
3.17 (1H, dd, J = 5.2, 16.6 Hz), 3.37 (2H, t, J = 11.7 Hz), 
3.88 (1H, m), 3.96 (2H, dd, J = 4.0, 11.3 Hz), 4.24-4.34 
(3H, m), 4.64 (1H, m), 5.27 (1H, m), 5.89 (1H, s), 6.90-
6.94 (2H, m), 7.38 (1 H, s), 7.42 (1 H, dd, J = 2.0, 8.5 Hz). 

624 

1H-NMR (CDCI3) 8: 2.18-2.31(2H, m), 3.70-3,92(4H, m), 
4.02-4.21(2H, m), 4.22-4.46(3H, m), 4.66-4.83(1H, m), 
5.35-5.59(1H, m), 5.70-6.06(1H, m), 6.03(0.5H, s), 
6.07(0.5H, s), 6.93(0.5H, m), 7.03(0.5H, m), 7.07(0.5H, 
m), 7.18(0.5H, m), 7.53-7.69(2H, m). 

ESI-MS mlz: 
480 [M+1-1]+ 

 

352 

 

 [1470] 

[Table 82] 



F30 

629 

630 -N H 

631 

632 
HN 

ESI-MS 
494 [M+H]-1- 

F3C 	I '`;)- 
', 

_CF, 	1H-NMR (CDCfa) 6: 1.91 (1H, m). 2.30 (11-1, m), 2.78- 
2.90 (2H, m), 3.19 (111, dd, J=5.1, 17.0 1-1z), 3.76-3.86 
(3H. m), 4.08 (11-1, m), 4.20-4.21 (21-1, m), 4.45 (1H. m). 

.▪ 	5P 4.53-4.57 (3H, m), 4.62 (1H, m), 6.28 (1H, s), 6.88 (1H, d, 
I 	J=8.4 Hz), 7.00-7.06 (2H, m), 7,12 (11-I, dd, J=2.1, 8.3 

I-17)- 

F F  

H /- 
/14-1  

F3C 

62B 

•-0 

N 

b- 

11-1-NMR (CDG13) 	1.69-1.94(2H, m), 1.95-2.11(2H, m), 
2.92(11-1, dd, J=16.8, 3.6 Hz). 3.10(1H, dd, J=16.8, 5.7 
Hz), 3.82(2H, m), 3.69(21-I, m), 3.89(1H, m), 4.10-
4.21(21-1 m). 4.34(1H, m), 4.64(11-1, tr), 5.33(1H, rm), 
5 89(1N, s), 6.61(1H, m). 6_94(1H, q.J=9 3 Hz), 6.98(1H. 
rri). 

1H-NEAR (COCIa) : 2.14-2.24(2H, m), 2.91(1H. dd, 
J=16.8, 3.9 Hz). 3.10(11-1, dd, ..1=16.8. 5.6 Hz), 3.78-
3.88(4H, m), 3.98(11-1, m), 4.10-4.21(2H, m), 4.36(1H m), 
4,64(1H, m), 5.45(11-1, m), 5.91(1H, s). 6.61(11-1, m). 
6.94(1H, q, J=9.3 Hz), 6.99(1H, m) 

1H-NMR (C13Ct3) 	1.69(11-1, m), 1.91-2.31(3H, m), 
2.57(11-1, m). 2,68(1H, dd, J=16.7, 4,3 Hz). 3.19(11-1, dd, 
J=16.7, 5.4 Hz), 3.60-4 26(111-1, m), 4.55-4.72(3H, m), 
5.98-6.04(1H, m), 6.88(1H, rn), 7.04(1H, m), 7.06(1H, s), 
7 13(1H, m)- 

11-1-NM R (CDC13) S : 2.16(1H, m), 2.40(1H, m), 2.88(111, 
dd. J=16,7, 4.3 Hz), 3,95(1H, dd, J=16,7, 5.4 Hz), 3,48-
3.90 (8H, m), 3.99-4.28(6H, m), 4.58(2H, s), 4.63(1H, m), 
6.02(11-1, s), 6.88(1H, m), 7.04(111, m), 7,07(1H, s). 

13(11-I, m). 

ES1-MS raiz: 
462 [M41-1]+ 

ESI-MS mk: 
448 [M+H1+ 

ES I-MS raiz: 
482 [M+HJ+ 

1H-NMR (CDC13) 5 : 1.91 (1H, m), 2.30 (1H, m), 2.78-
2.88 (2H. m), 3.04 (21-I, dt. J=4.5, 17.5 Hz), 3.17 (1H, dd. 
.1=5.4, 16.7 Hz), 3.80 (1H, m), 4.10 (1H, m), 4_19 (214, d, 
.1=2.8 Hz). 4.46 (1H, m), 4.55 (1H, m), 4.62 (1H, m), 5.88 
(11-1, m), 6.28 (1H, s), 6.85 (11-I, d, J=3.4 Hz), 6,94 (1H, 
5), 7.00-7.02 (2H, m). 

ES1-MS mtz: 
446 [M+1-1]+ 

ES]-MS mk: 
498 [M*1-1]* 

Exam* 

625 

Structural formula 

F 

N 	Nt•  

NMR 

1H-NM 	(CDC13) 6 : 1.45-1.57 (1H, m), 1.613-1,75 (21-1, 
m), 1-87-1.99 (2H, m), 2-16-2.25 (2H, m), 2-74-2.61 (2H, 
m), 2.93-3.07 (2H, m), 3.49-3.55 (2H, m), 3.73-3.79 (2H, 
rn), 3,88-3.98 (1H. m), 4,09-4.15 (1H, m), 4.21 (1H, m), 
4.35-4.45 (1H, m), 4.69-4.86 (1H, m), 5.38-5.59 (11-1, m), 
6.51-6.55 (1H. m). 8.95-7.22 (21-1, m). 7.57-7.65 (21-1, m). 

11-I-NMR (CDC13) 8 : 2.35-2.54(2H, m), 2.92(1 H, dd, 
J=16.8, 3.9 Hz), 3.11(1H, dd, 1=16.8 5.7 Hz), 4.10- 

626 NNE 4.2' (31-1, m), 4.27(1H, m), 4.53-4.69(2H, m), 6.14(1H, s), 
F3C 

0 6 62(1H m). 8.96(1H, q. J=9_3 Hz) 7_00(1H. m). 

11-1-NMR (CDC13) 5 : 2.19-2.29(2H, m), 2 92(1H dd, 
J=16.8, 4.1 Hz). 3.11(11-1, dd, J=16.8. 5.7 Hz), 3.83- 

627 H  3.99(4H, m), 4.06-4.2514H, m), 4.37(1H, m), 4.83(1H m), 
6,04(1H, s). 6.61(1H. m), 6.94(1H, q, J=9.3 Hz), 7.00(111, 
m).  

MS 

ES I-MS rrifz: 
483 [M+H]+ 

ESI-MS 
404 [M+I 

ES1-MS raiz: 
448 [M+H)+ 

F 

633 
N 	1-1N. 

0 

• H 

NMR MS Example 
	

Structural formula 

1H-NMR (CDCI3) 6 : 1.45-1.57 (1H, m), 1.68-1.75 (2H, 
m), 1.87-1.99 (2H, m), 2.16-2.25 (2H, m), 2.74-2.81 (2H, 
m), 2.93-3.07 (2H, m), 3.49-3.55 (2H, m), 3.73-3.79 (2H, 
m), 3.88-3.98 (1H, m), 4.09-4.15 (1H, m), 4.21 (1H, m), 
4.35-4.45 (1H, m), 4.69-4.86 (1H, m), 5.38-5.59 (1H, m), 
6.51-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

1H-NMR (CDCI3) 6: 2.35-2.54(2H, m), 2.92(1H, dd, 
J=16.8, 3.9 Hz), 3.11(1H, dd, J=16.8, 5.7 Hz), 4.10-
4.21(3H, m), 4.27(1H, m), 4.53-4.69(2H, m), 6.14(1H, s), 
6.62(1H, m), 6.95(1H, q, J=9.3 Hz), 7.00(1H, m). 

625 

626 

ESI-MS mlz: 
483 [M+H]+ 

ES1-MS mlz: 
404 [M+11]+ 

627 

 

1H-NMR (CDCI3) : 2.19-2.29(2H, m), 2.92(1H, dd, 
J=16.8, 4.1 Hz), 3.11(1H, dd, J=16.8, 5.7 Hz), 3.83-
3.99(4H, m), 4.06-4.25(4H, m), 4.37(1H, m), 4.63(1H, m), 
6.04(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 7.00(1H, 
m). 

ESI-MS mlz: 
448 [M+H]+ 

1H-NMR (CDCI3) 6: 1.69-1.94(2H, m), 1.95-2.11(2H, m), 
2.92(1H, dd, J=16.8, 3.6 Hz), 3.10(1H, dd, J=16.8, 5.7 
Hz), 3.82(2H, m), 3.69(2H, m), 3.89(1H, m), 4.10-
4.21(28, m), 4.34(1H, m), 4.64(1H, m), 5.33(1H, m), 
5.89(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 6.98(1H, 
m). 

1H-NMR (CDCI3) 	2.14-2.24(2H, m), 2.91(1H, dd, 
J=16.8, 3.9 Hz), 3.10(1H, dd, J=16.8, 5.6 Hz), 3.78-
3.88(4H, m), 3.98(1H, m), 4.10-4.21(2H, m), 4.36(1H, m), 
4.64(1H, m), 5.45(1H, m), 5.91(1H, s), 6.61(1H, m), 
6.94(1H, q, J=9.3 Hz), 6.99(1H, m). 

1H-NMR (CDCI3) 6: 1.69(1H, m), 1.91-2.31(3H, m), 
2.57(1H, m), 2.88(1H, dd, J=16.7, 4.3 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.60-4.26(1111, m), 4.55-4.72(3H, m), 
5.98-6.04(1H, m), 6.88(1H, m), 7.04(1H, m), 7.06(1H, s), 
7.13(1H, m). 

1H-NMR (CDCI3) 8:2.16(1H, m), 2.40(1H, m), 2.88(1H, 
dd, J=16.7, 4.3 Hz), 3.95(1H, dd, J=16.7, 5.4 Hz), 3.46-
3.90 (8H, m), 3.99-4.28(6H, m), 4.58(2H, s), 4.63(1H, m), 
6.02(1H, s), 6.88(1H, m), 7.04(111, m), 7.07(1H, s), 
7.13(1H, m). 

1H-NMR (CDCI3) 8: 1,91 (1H, m), 2.30 (1H, m), 2.78-
2.90 (2H, m), 3.19 (111, dd, J=5.1, 17.0 Hz), 3.76-3.86 
(3H, m), 4.08 (1H, m), 4.20-4.21 (2H, m), 4.45 (11-1, m), 
4.53-4.57 (3H, m), 4.62 (1H, m), 6.28 (1H, s), 6.88 (1H, d, 
J=8.4 Hz), 7.00-7.06 (2H, m), 7.12 (1H, dd, J=2.1, 8.3 
Hz). 

1H-NMR (CDCI3) 8 : 1.91 (1H, m), 2.30 (1H, m), 2.78-
2.88 (2H, m), 3.04 (2H, dt, J=4.5, 17.5 Hz), 3.17 (1H, dd, 
J=5.4, 16.7 Hz), 3.80 (1H, m), 4.10 (1H, m), 4.19 (2H, d, 
J=2.8 Hz), 4.46 (1H, m), 4.55 (1H, m), 4.62 (1H, m), 5.88 
(1H, m), 6.28 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.94 (1H, 
s), 7.00-7.02 (2H, m), 

ESI-MS mlz: 
462 [M+H]+ 

ESI-MS mlz: 
448 [M+H]+ 

ESI-MS mlz: 
498 [M+H]+ 

ESI-MS mlz: 
446 [M+H]+ 

ESI-MS mlz: 
482 [M+H]+ 

ESI-MS mlz: 
494 [M+H]+ 

NMR MS Example 
	

Structural formula 

1H-NMR (CDCI3) 6 : 1.45-1.57 (1H, m), 1.68-1.75 (2H, 
m), 1.87-1.99 (2H, m), 2.16-2.25 (2H, m), 2.74-2.81 (2H, 
m), 2.93-3.07 (2H, m), 3.49-3.55 (2H, m), 3.73-3.79 (2H, 
m), 3.88-3.98 (1H, m), 4.09-4.15 (1H, m), 4.21 (1H, m), 
4.35-4.45 (1H, m), 4.69-4.86 (1H, m), 5.38-5.59 (1H, m), 
6.51-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

1H-NMR (CDCI3) 6: 2.35-2.54(2H, m), 2.92(1H, dd, 
J=16.8, 3.9 Hz), 3.11(1H, dd, J=16.8, 5.7 Hz), 4.10-
4.21(3H, m), 4.27(1H, m), 4.53-4.69(2H, m), 6.14(1H, s), 
6.62(1H, m), 6.95(1H, q, J=9.3 Hz), 7.00(1H, m). 

625 

626 

ESI-MS mlz: 
483 [M+H]+ 

ES1-MS mlz: 
404 [M+11]+ 

627 

 

1H-NMR (CDCI3) : 2.19-2.29(2H, m), 2.92(1H, dd, 
J=16.8, 4.1 Hz), 3.11(1H, dd, J=16.8, 5.7 Hz), 3.83-
3.99(4H, m), 4.06-4.25(4H, m), 4.37(1H, m), 4.63(1H, m), 
6.04(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 7.00(1H, 
m). 

ESI-MS mlz: 
448 [M+H]+ 

1H-NMR (CDCI3) 6: 1.69-1.94(2H, m), 1.95-2.11(2H, m), 
2.92(1H, dd, J=16.8, 3.6 Hz), 3.10(1H, dd, J=16.8, 5.7 
Hz), 3.82(2H, m), 3.69(2H, m), 3.89(1H, m), 4.10-
4.21(28, m), 4.34(1H, m), 4.64(1H, m), 5.33(1H, m), 
5.89(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 6.98(1H, 
m). 

1H-NMR (CDCI3) 	2.14-2.24(2H, m), 2.91(1H, dd, 
J=16.8, 3.9 Hz), 3.10(1H, dd, J=16.8, 5.6 Hz), 3.78-
3.88(4H, m), 3.98(1H, m), 4.10-4.21(2H, m), 4.36(1H, m), 
4.64(1H, m), 5.45(1H, m), 5.91(1H, s), 6.61(1H, m), 
6.94(1H, q, J=9.3 Hz), 6.99(1H, m). 

1H-NMR (CDCI3) 6: 1.69(1H, m), 1.91-2.31(3H, m), 
2.57(1H, m), 2.88(1H, dd, J=16.7, 4.3 Hz), 3.19(1H, dd, 
J=16.7, 5.4 Hz), 3.60-4.26(1111, m), 4.55-4.72(3H, m), 
5.98-6.04(1H, m), 6.88(1H, m), 7.04(1H, m), 7.06(1H, s), 
7.13(1H, m). 

1H-NMR (CDCI3) 8:2.16(1H, m), 2.40(1H, m), 2.88(1H, 
dd, J=16.7, 4.3 Hz), 3.95(1H, dd, J=16.7, 5.4 Hz), 3.46-
3.90 (8H, m), 3.99-4.28(6H, m), 4.58(2H, s), 4.63(1H, m), 
6.02(1H, s), 6.88(1H, m), 7.04(111, m), 7.07(1H, s), 
7.13(1H, m). 

1H-NMR (CDCI3) 8: 1,91 (1H, m), 2.30 (1H, m), 2.78-
2.90 (2H, m), 3.19 (111, dd, J=5.1, 17.0 Hz), 3.76-3.86 
(3H, m), 4.08 (1H, m), 4.20-4.21 (2H, m), 4.45 (11-1, m), 
4.53-4.57 (3H, m), 4.62 (1H, m), 6.28 (1H, s), 6.88 (1H, d, 
J=8.4 Hz), 7.00-7.06 (2H, m), 7.12 (1H, dd, J=2.1, 8.3 
Hz). 

1H-NMR (CDCI3) 8 : 1.91 (1H, m), 2.30 (1H, m), 2.78-
2.88 (2H, m), 3.04 (2H, dt, J=4.5, 17.5 Hz), 3.17 (1H, dd, 
J=5.4, 16.7 Hz), 3.80 (1H, m), 4.10 (1H, m), 4.19 (2H, d, 
J=2.8 Hz), 4.46 (1H, m), 4.55 (1H, m), 4.62 (1H, m), 5.88 
(1H, m), 6.28 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.94 (1H, 
s), 7.00-7.02 (2H, m), 

ESI-MS mlz: 
462 [M+H]+ 

ESI-MS mlz: 
448 [M+H]+ 

ESI-MS mlz: 
498 [M+H]+ 

ESI-MS mlz: 
446 [M+H]+ 

ESI-MS mlz: 
482 [M+H]+ 

ESI-MS mlz: 
494 [M+H]+ 
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HO Gr3  

t. N
m 
 hH4. -  

0 
C 

6 1  
Hq /63 ( H • • 

Example 

634 

635 

Structural formula NMR 

63.0 

F 
F 

N  -N 
•••r,. 

hl 

H14. 

MN"' 

C 

rte. 

6 

,•=•' 

r20,  

1H-NIMR (CDCI3) 6: 1.77 (1H. m), 2.03 (1H. m), 2.37 
(1H, m), 3.58-4.85 (1111, m), 5 47 (1H, rn), 6.25 (1H. m), 
6.91-7.19 (2H, m), 7.57-7.66 (2H, m). 

11-1-NMR (CDC10 S : 2.16-2.27(2H ml, 2.87(1H, dd, 
J=16.7.4.3 Hz). 3.18(1H, dd, J=16.7. 5.4 Hz), 3.71-
3.86(6H, m), 4.02-4.25(1H, m), 4.36(1H m), 4.57(21-I, s), 
4.62(1H, m). 5.70-6.06(11-1, m), 6.02(1H. s). 6.87(1H. d, 
J=8.3 Hz), 7.01(1H, rn), 7.04(1H, d, J=1.8 Hz), 7.12(1H, 
dd, J=8.6, 1.8 Hz). 

MS 

ESI-MS mlz: 
512 [M+11]-1- 

ESI-MS m/z: 
506 [M+1-1]+ 

1H-14MR (CDCI3) 6: 0.17-0.21 (2H. m), 0.49-0.56 (2H, 
m), 1.03 (1H, m), 2.09-2.23 (211, m), 3.08 (1H, s), 3.23-
3.31 (2H, rn), 3.60-3.66 (211, m), 3.98 (11-1, m), 4.21 (1H. 
dd, J = 8.9, 10.9 Hz), 4.31-4.36 (2H, m), 4.64 	m), 
4.92(111,d, .1= 3.8 Hz), 5.46 (1H, m), 5.90(111, s), 6.96 
(1H. d, .1= 8.6 HL). 728 (1H. a), 7.48 (1H, dd. J =2.2. 8.6 
Hz), 7_63 (1 H, a). 
1H-NMR (CDCI3) 6: 0.18.0.21 (2H, rn), 0.52-0.56 (2H, 
m), 1.03 (1H, m), 2.10-2.24 (2H. m), 3.09 (1H. s), 3.24-
3 31 (211, rn), 3.62-3.55 (21-1, m), 4.01 (1H, dd, J = 7 9, 
10.0 Hz), 4.20 (1H. dd, J = 9.1, 10.8 Hz), 4.28-4.36 (2H, 
m), 4.64 (1H, m), 4.92 (1H, d, .1= 3.8 Hz), 5.45 (11-1, rn), 
5.90 (1H, s), 6.97 (1H, d, J = 8.6 Hz), 7.29 (1H, s), 7.48 
(1H, dd, J = 2.1, 8.7 Hz), 7.81 (1H, 	J = 1.9 Hz). 

636 
(isomer A) 

636 
(isomer 9) 

6F1  

CSI-MS m/z: 
468 [M+1-1]+ 

ESI MS m/z. 
408 [M+1-11+ 

637 

—: \ 1H-NMR (CDCI3) 	68-1.71 (3H, rn), 1 84-1 91 (31-4, 
m), 2.83 (1H, m), 3.10-3.16 (2H, m), 3.38-3.46 (2H, m), 

• o 3.90.4.54 (6H, m). 4_68-4.86 (1H, m), 5.38-5.59 (11-1, m), 
6.56-6.60 (11-/, m), 6.96-7.22 (2H, rn), 7.57-7.65 (211, ml. 

CFS  

11-1-NMR (CDCI3) 6: 2.13(11-1, m), 2.34(1H. m), 2.88(1H, 
dd, J=16 7, 4.3 Hz), 	3 95(1H, dd, .1=16.7, 5 4 Hz), 3.46- 

638 3.90 (8H, m). 3,59-4.28(6H. m), 4.58(2H, s), 4.63(11-1, m), 
1 
0 

4 
b 

\-6 05(1H, s), 	88(111. m), 7.04(11-1, m), 7.07(1H, s), 
7.13(1H, m). 

1H-NMR (CIDC10 8 : 0.18(211, m), 0.53(2H. m). 1.02(1H, 
m), 2.06-2.25(2H, rn), 2.92(111, dd. J=16.8, 3.9 Hz), 
3.10(111, dd, J=16.8, 5.7 Hz), 3.22-131(2H. m), 3.58- 

639 44;, 3.66(2H, m), 4.02(1H, m), 4.09-4.21(211, m), 4.34(1H, m), 
4.63(1H, rn), 5.45(111, m), 5.90(111, s), 6.61(1H, m), 
6.94(1H, q..1=9 3 Hz), 6.99(1I-1, m). 

F. F.  iFF NMR (CDCI3) r : 1.70-1.89(2H, m), 1.90-2.06(2H, m), 

H 2.92(11-1, dd, J=16.8. 3.6 Hz), 3.10(1H, dd, J=18.8, 5.7 

640 b_ rq--r  Hz), 3.55-3.71(4H, m), 3.89(1H, m), 4_09-4.21(2H, m), 
4.33(11-1, ml, 4.64(11-1, m), 5.33(1H, In), 5.613-6.02(111, rn), 
5.69(111, s), 6.81(1H, m), 6.94(1H:  q, J=9.3 Hz), 6.98(1H, 
m). 

11-1-NMR (CDCI3) 6: 2.95 (1 II, s), 3.14 (211, 1, ..1= 5.4 

HO Hz), 3.21 (2H q, J = 9.8 Hz), 4.42 (1H, dd J = 7.1, 10.1 
541 Hz), 4.20 (1H. dd. J = 0.0, 10.8 Hz). 4.33-4.39 (2H, m), 

(isomer A) 6/  b 4.64 (1H, m), 4.92 (1H, d, J = 3.8 Hz), 5.51 (1H, m), 5.95 / -
FfC  0 (1H, 3). 6.97(111,d, J = 8.7 Hz), 7.29 (1H, s), 7.49 (1H, 

dd, .1= 2_1, 8.6 Hz), 7.62 (1H, d, .1= 1.13 Hz). 

ESI-MS m/z: 
469 [M+H]+ 

ESI-MS mlz: 
498 [M+H]+ 

ESI-MS ni/L: 
420 [M-1-1-1]+ 

ES1-MS m/z: 
444 [M4-1-1)+ 

ES1-MS mlz: 
498 [M+H]+ 

N HN 

V 

Example Structural formula NMR 	 MS 

1H-NMR (CDCI3) a: 1.77 (1H, m), 2.03 (1H, m), 2.37 
(1H, m), 3.58-4.85 (11H, m), 5.47 (1H, m), 6.25 (1H, m), 
6.91-7.19 (2H, m), 7.57-7.66 (2H, m). 

1H-NMR (CDCI3) a : 2.16-2.27(2H, m), 2.87(1H, dd, 
J=16.7, 4.3 Hz), 3.18(1H, dd, J=16.7, 5.4 Hz), 3.71-
3.88(6H, m), 4.02-4.25(4H, m), 4.36(1H, m), 4.57(2H, s), 
4.62(1H, m), 5.70-6.06(1H, m), 6.02(1H, s), 6.87(1H, d, 
J=8.3 Hz), 7.01(1H, m), 7.04(1H, d, J=1.8 Hz), 7.12(1H, 
dd, J=8.6, 1.8 Hz). 

634 

F3C 

635 

ESI-MS miz 
512 [M+H]+ 

ESI-MS m/z: 
506 [M+H]+ 

636 
(isomer A) 

636 
(isomer B) 

1H-NMR (CDCI3) S : 0.17-0.21 (2H, m), 0.49-0.56 (2H, 
m), 1.03 (1H, m), 2.09-2.23 (2H, m), 3.08 (1H, s), 3.23-
3.31 (2H, m), 3.60-3.66 (2H, m), 3.98 (1H, m), 4.21 (1H, 
dd, J = 8.9, 10.9 Hz), 4.31-4.36 (2H, m), 4.64 (1H, m), 
4.92 (1H, d, J = 3.8 Hz), 5.46 (1H, m), 5.90 (1H, s), 6.96 
(1H, d, J = 8.6 Hz), 7.28 (1H, s), 7.48 (1H, dd, J = 2.2, 8.6 
Hz), 7.63 (1H, s). 
1H-NMR (CDCI3) a : 0.18-0.21 (2H, m), 0.52-0.56 (2H, 
m), 1.03 (1H, m), 2.10-2.24 (2H, m), 3.09 (1H, s), 3.24-
3.31 (2H, m), 3.62-3.65 (2H, m), 4.01 (1H, dd, J = 7.9, 
10.0 Hz), 4.20 (1H, dd, J = 9.1, 10.8 Hz), 4.28-4.36 (2H, 
m), 4.64 (1H, m), 4.92 (1H, d, J = 3.8 Hz), 5.45 (1H, m), 
5.90 (1H, s), 6.97 (1H, d, J = 8.6 Hz), 7.29 (1H, s), 7.48 
(1H, dd, J = 2.1, 8.7 Hz), 7.61 (1H, d, J = 1.9 Hz). 

CF, 

0 

F3 

ES1-MS m/z: 
468 [M+H]+ 

ESI-MS mlz: 
468 [M+11+ 

637 

1H-NMR (CDCI3) 8 1.68-1.74 (3H, m), 1.84-1.91 (3H, 
m), 2.83 (1H, m), 3.10-3.16 (2H, m), 3.38-3.46 (2H, m), 
3.90-4.54 (6H, m), 4.68-4.86 (1H, m), 5.38-5.59 (1H, m), 
6.56-6.60 (1H, m), 6.96-7.22 (2H, m), 7.57-7.65 (2H, m). 

----N\  HI+ ES1-MS m/z: 
469 [M+H]+ 

638 

1H-NMR (CDCI3) 8: 2.13(1H, m), 2.34(1H, m), 2.88(1H, 
dd, J=16.7, 4.3 Hz), 3.95(1H, dd, J=16.7, 5.4 Hz), 146-
3.90 (8H, m), 3.59-4.28{6H, m), 4.58(2H, s), 4.63(1 H, m), 
6.05(1H, s), 6.88(1 H, m), 7.04(1H, m), 7.07(1H, s), 
7.13(1H, m). 

/—CF3  
0 

ES1-MS m/z: 
498 [M+H]+ 

639 

1 H-NMR (CDCI3) 8 : 0.18(2H, m), 0.53(2H, m), 1.02(1 H, 
m), 2.06-2.25(21-1, m), 2.92(1 H, dd, J=16.8, 3.9 Hz), 
3.10(1H, dd, J=16.8, 5.7 Hz), 3.22-3.31{2H, m), 3.58-
3.66(2H, m), 4.02(1H, m), 4.09-4.21(2H, m), 4.34(1H, m), 
4.63(1H, m), 5.45(1H, m), 5.90(1H, s), 6.61(1H, m), 
6.94(1H, q, J=9.3 Hz), 6.99(1H, m). 

ESI-MS m/z: 
420 [M+H]+ 

640 

641 
(isomer A) 

1H-NMR (CDCI3) 8 : 1.70-1.89(2H, m), 1.90-2.06(2H, m), 
2,92(11-1, dd, J=16.8, 3.6 Hz), 3.10(1H, dd, J=16.8, 5.7 
Hz), 3.55-3.71(4H, m), 3.89(1H, m), 4.09-4.21(2H, m), 
4.33(1H, m), 4.64(1H, m), 5.33(1H, m), 5.68-6.02(11-I, m), 
5.89(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 6.98(1H, 
m). 

1 H-NMR (CDCI3) 8 : 2.95 (1H, s), 3.14 (2H, t, J = 5.4 
Hz), 3.21 (2H, q, J = 9.8 Hz), 4.12 (1H, dd, J = 7.1, 10.1 
Hz), 4.20 (1 H, dd, J = 9.0, 10.8 Hz), 4.33-4.39 (2H, m), 
4.64 (1H, m), 4.92 (1H, d, J = 3.8 Hz), 5.51 (1H, m), 5.95 
(1H, s), 6.97 (1H, d, J = 8.7 Hz), 7.29 (1H, s), 7.49 (1H, 
dd, J = 2.1, 6.6 Hz), 7.62 (1H, d, J = 1.8 Hz). 

N-N H. 

Fs 	 0 

ES1-MS m/z: 
444 [M+H]+ 

ESI-MS m/z: 
498 [M+H]+ 

N HN 

V 

Example Structural formula NMR 	 MS 

1H-NMR (CDCI3) a: 1.77 (1H, m), 2.03 (1H, m), 2.37 
(1H, m), 3.58-4.85 (11H, m), 5.47 (1H, m), 6.25 (1H, m), 
6.91-7.19 (2H, m), 7.57-7.66 (2H, m). 

1H-NMR (CDCI3) a : 2.16-2.27(2H, m), 2.87(1H, dd, 
J=16.7, 4.3 Hz), 3.18(1H, dd, J=16.7, 5.4 Hz), 3.71-
3.88(6H, m), 4.02-4.25(4H, m), 4.36(1H, m), 4.57(2H, s), 
4.62(1H, m), 5.70-6.06(1H, m), 6.02(1H, s), 6.87(1H, d, 
J=8.3 Hz), 7.01(1H, m), 7.04(1H, d, J=1.8 Hz), 7.12(1H, 
dd, J=8.6, 1.8 Hz). 

634 

F3C 

635 

ESI-MS miz 
512 [M+H]+ 

ESI-MS m/z: 
506 [M+H]+ 

636 
(isomer A) 

636 
(isomer B) 

1H-NMR (CDCI3) S : 0.17-0.21 (2H, m), 0.49-0.56 (2H, 
m), 1.03 (1H, m), 2.09-2.23 (2H, m), 3.08 (1H, s), 3.23-
3.31 (2H, m), 3.60-3.66 (2H, m), 3.98 (1H, m), 4.21 (1H, 
dd, J = 8.9, 10.9 Hz), 4.31-4.36 (2H, m), 4.64 (1H, m), 
4.92 (1H, d, J = 3.8 Hz), 5.46 (1H, m), 5.90 (1H, s), 6.96 
(1H, d, J = 8.6 Hz), 7.28 (1H, s), 7.48 (1H, dd, J = 2.2, 8.6 
Hz), 7.63 (1H, s). 
1H-NMR (CDCI3) a : 0.18-0.21 (2H, m), 0.52-0.56 (2H, 
m), 1.03 (1H, m), 2.10-2.24 (2H, m), 3.09 (1H, s), 3.24-
3.31 (2H, m), 3.62-3.65 (2H, m), 4.01 (1H, dd, J = 7.9, 
10.0 Hz), 4.20 (1H, dd, J = 9.1, 10.8 Hz), 4.28-4.36 (2H, 
m), 4.64 (1H, m), 4.92 (1H, d, J = 3.8 Hz), 5.45 (1H, m), 
5.90 (1H, s), 6.97 (1H, d, J = 8.6 Hz), 7.29 (1H, s), 7.48 
(1H, dd, J = 2.1, 8.7 Hz), 7.61 (1H, d, J = 1.9 Hz). 

CF, 

0 

F3 

ES1-MS m/z: 
468 [M+H]+ 

ESI-MS mlz: 
468 [M+11+ 

637 

1H-NMR (CDCI3) 8 1.68-1.74 (3H, m), 1.84-1.91 (3H, 
m), 2.83 (1H, m), 3.10-3.16 (2H, m), 3.38-3.46 (2H, m), 
3.90-4.54 (6H, m), 4.68-4.86 (1H, m), 5.38-5.59 (1H, m), 
6.56-6.60 (1H, m), 6.96-7.22 (2H, m), 7.57-7.65 (2H, m). 

----N\  HI+ ES1-MS m/z: 
469 [M+H]+ 

638 

1H-NMR (CDCI3) 8: 2.13(1H, m), 2.34(1H, m), 2.88(1H, 
dd, J=16.7, 4.3 Hz), 3.95(1H, dd, J=16.7, 5.4 Hz), 146-
3.90 (8H, m), 3.59-4.28{6H, m), 4.58(2H, s), 4.63(1 H, m), 
6.05(1H, s), 6.88(1 H, m), 7.04(1H, m), 7.07(1H, s), 
7.13(1H, m). 

/—CF3  
0 

ES1-MS m/z: 
498 [M+H]+ 

639 

1 H-NMR (CDCI3) 8 : 0.18(2H, m), 0.53(2H, m), 1.02(1 H, 
m), 2.06-2.25(21-1, m), 2.92(1 H, dd, J=16.8, 3.9 Hz), 
3.10(1H, dd, J=16.8, 5.7 Hz), 3.22-3.31{2H, m), 3.58-
3.66(2H, m), 4.02(1H, m), 4.09-4.21(2H, m), 4.34(1H, m), 
4.63(1H, m), 5.45(1H, m), 5.90(1H, s), 6.61(1H, m), 
6.94(1H, q, J=9.3 Hz), 6.99(1H, m). 

ESI-MS m/z: 
420 [M+H]+ 

640 

641 
(isomer A) 

1H-NMR (CDCI3) 8 : 1.70-1.89(2H, m), 1.90-2.06(2H, m), 
2,92(11-1, dd, J=16.8, 3.6 Hz), 3.10(1H, dd, J=16.8, 5.7 
Hz), 3.55-3.71(4H, m), 3.89(1H, m), 4.09-4.21(2H, m), 
4.33(1H, m), 4.64(1H, m), 5.33(1H, m), 5.68-6.02(11-I, m), 
5.89(1H, s), 6.61(1H, m), 6.94(1H, q, J=9.3 Hz), 6.98(1H, 
m). 

1 H-NMR (CDCI3) 8 : 2.95 (1H, s), 3.14 (2H, t, J = 5.4 
Hz), 3.21 (2H, q, J = 9.8 Hz), 4.12 (1H, dd, J = 7.1, 10.1 
Hz), 4.20 (1 H, dd, J = 9.0, 10.8 Hz), 4.33-4.39 (2H, m), 
4.64 (1H, m), 4.92 (1H, d, J = 3.8 Hz), 5.51 (1H, m), 5.95 
(1H, s), 6.97 (1H, d, J = 8.7 Hz), 7.29 (1H, s), 7.49 (1H, 
dd, J = 2.1, 6.6 Hz), 7.62 (1H, d, J = 1.8 Hz). 

N-N H. 

Fs 	 0 

ES1-MS m/z: 
444 [M+H]+ 

ESI-MS m/z: 
498 [M+H]+ 
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1H-NMR (CDCI3) B : 1.26-1.84 (5H. m), 2.47 (2H, m), 

r"- '1:4--N 
..--..._...N.,,,,,,>-- 

6. 	.' 

F,, 
H 	)- 

/CF3  
,..  
1.1....<" ----$. 	,e,  

,_ ci'- '" 
0 

3.02 (2H, m), 3.36-3.44 (2H, m), 3.76 (2H. m), 3.98 (2H, 
m), 4.09-4.46 (4H. m), 4.69-4.87 (1H, rn), 5.38-5.58 (1H, 
m), 6.53-6.58 (1H, m), 6.95-7 22 (2H, m), 7.57-7 65 (2H, 
m). 

1H-NMR (CDCI3) 6 , 2.89-2.95 (2H, m), 3.65-3.71 (2H, 
m), 3.84 (1H, rr), 4.09-4.44 (5H. m), 4.69-4.82 (4H, m), 
5.39-5.59 (11-1, m), 6.55-6_59 (11-1, m), 6.96-7.23 (2H, m), 
7.57-7.66 (21-1, m). 

642 

643 

CE3 

ESI-MS miz: 
483 [M+H]+ 

ESI-MS m/z: 
441 [N1+6]+ 

644 

F3 
F,  

Hr4- 	.)• 
0 

F3C. 

645 

Example 

641 
(Isomer B) 

Structural formula 

HQ 	CF3  

N 	H 
• --"'" N • 

/- -Si 	 — 
F3C 	 0  

NMR 	 MS 

1H-NMR (CDCI3) 	2.95 (1H, s), 3.13 (2H, dd, J = 1.9, 
5.6 Hz), 3.21 (2H, q, J = 9.7 Hz). 4.12 (1H, rn), 4.20 (1H, 
dd, J = 0 9, 10.9 Hz):  4.33-4.41 (21-t, m), 4.64 (1H, m), 	ESI-MS m/z: 
4.93 (1H, d. J = 3.8 Hz). 5.51 	H. m), 5.94 (1H, s), 6.97 

	
498[M+1-1]+ 

(11-1, d, = 8.6 Hz), 7.28 (1H, s), 7.49 (1H, dd, = 2.2, 6.7 
Hz), 7.64 (11-1, d. J = 1.9 Hz), 

PP a 
F 

646 

„—, • 

1H-NIVIR (CDCI3) 6: 2.83 (2H, t, J=5.2 Hz), 2.93 (1H, dd, 
J=4.7. 17.4 Hz), 3.03 (21-1, rn), 3.21 (1H, dd, J=5.5, 16.8 
Hz), 3.78 (2H, s), 3.81-3.90 (41-1, m), 4.14 (2H, m), 4.26 
(2H, m), 4.66 (16, m), 6.52 (1H. 5). 6 95 (11-1. d, J=8.5 
Hz) 7.00 (1H, d, 3=8.5 Hz), 7.33 (11-I, s), 7.38 (1H, d, 
J=8.6 Hz). 

1H-NMR (CDCI3) 6: 2.81-2.88 (2H, m), 2.95-3.09 (21-I, 
m), 3.71-3.91 (6H, m), 4.09-4.49 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 6.51-6 56 (1H, m).6.95-7.22 (2H, 
m), 7.57-7.65 (2H, m). 

1H-NMR (CDCI3) 6 2.42-2.53 (11-1, m), 2.63-2.80 (21-1, 
m), 2.91-3.08 (3H, m), 3.69-3.85 (2H, m). 4.08-4.57 (5H, 
m), 4.66-4.86 (2IH. m), 5.04-5.13 (1H, m), 5.38-5.58 (11-1. 
m), 6.48-6.55 (11-1, m). 6.95-7.22 (21-1, m). 7.57-7.65 (2H, 
m). 

ESI-MS miz: 
493 [M+1-1]+ 

ESI-MS 
611[1111+H]+ 

ESI-MS miz: 
455 [M+H]i 

647 

648 . N 	HN N 

F3C.' 

F,, 
 

649 
r 	—N Hpu• ( 

E3C- 	mo 	
\ 0 

- 	173  

Cis 	
1H-NMR (CDCI3) 6 : 2.31-2.46 (21-1, m), 2.79-3.02 (4H, 
m), 3.70-3.76 (2H, rn), 4.09-4.48 (4H, rn), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 6.53-6.57 (1H, m), 6.95-7.22 (2H, 
rn), 7.57-7.65 (2H, m) 

CN 
	

1H-NMR (CDCI3) 5 : 2.39-2.54(211, m),4.06-4.28(2H:  m), 
4.28-4.46(2H, m), 4.62(1H, m). 4.78(1H, m), 5.50(1H, dd. 
3=54.1, 1.8 Hz), 6.17(16, s), 7.02(1H, d, J=8.6 Hz), 
7.15(1H, d, J=8.8 Hz), 7.61(1H, dt, J=8.6, 2.0 Hz), 
7.68(1H, t, J=2.0 Hz). 

CN 	1H-NMR (CDCI3) 	1.91-2.33(2H, m), 2.36(1H, m), 
2.85(1H, m), 3.86(1H, m), 4.07-424(2H. m), 4.39(1H, m), 
4.48-4.64(111, m), 4.79(1H, rn). 5_50(1H. dd, 3=54.0, 1.8 
Hz), 6.32(1H, s), 7.02(1H, d, J=8.6 Hz), 7.15(1H, d, J=8.8 
Hz), 7.61(1H. dt, J=8.6, 2.0 Hz). 7.69(111 1, J=2.0 Hz). 

ESI-MS miz: 
481 [M+H]+ 

ESI-MS m/z: 
411 [MA-1-1]+ 

ESI-MS mi= 
425 [M+H]+ 

Example MS NMR Structural formula 

641 
(isomer B) 

642 

1H-NMR (CDCI3) : 2.95 (1H, s), 3.13 (2H, dd, J = 1.9, 
5.6 Hz), 3.21 (2H, q, J = 9.7 Hz), 4.12 (1H, m), 4.20 (1H, 
dd, J = 8.9, 10.9 Hz), 4.33-4.41 (2H, m), 4.64 (1 H, m), 
4.93 (1H, d, J = 3.8 Hz), 5.51 (1H, m), 5.94 (1H, s), 6.97 
(1H, d, J = 8.6 Hz), 7.28 (1H, s), 7.49 (1H, dd, J = 2.2, 8.7 
Hz), 7.64 (1H, d, J = 1.9 Hz). 

1H-NMR (CDCI3) 6: 1.26-1.84 (5H, m), 2.47 (2H, m), 
3.02 (2H, m), 3.36-3.44 (2H, m), 3.76 (2H, m), 3.98 (2H, 
m), 4.09-4.46 (4H, m), 4.69-4.87 (1 H, m), 5.38-5.58 (1 H, 
m), 6.53-6.58 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 
m). 

ESI-MS m/z: 
498 [M+1-1]-1- 

ES1-MS mlz: 
483 [M+1-1]+ 

643 

3 1H-NMR (CDCI3) 6: 2.89-2.95 (2H, m), 3.65-3.71 (2H, 
m), 3.84 (1H, m), 4.09-4.44 (5H, m), 4.69-4.82 (4H, m), 
5.39-5.59 (1 H, m), 6.55-6.59 (1 H, m), 6.96-7.23 (2H, m), 
7.57-7.66 (2H, m). 

ES I-MS mlz: 
441 [M+H]+ 

644 

1H-NMR (CDCI3) 6: 2.83 (2H, t, J=5.2 Hz), 2.93 (1H, dd, 
J=4.7, 17.4 Hz), 3.03 (2H, m), 3.21 (1H, dd, J=5.5, 16.8 
Hz), 3.78 (2H, s), 3.81-3.90 (4H, m), 4.14 (2H, m), 4.26 
(2H, m), 4.66 (1 H, m), 6.52 (1 H, s), 6.95 (1 H, d, J=8.5 
Hz), 7.00 (1H, d, J=8.5 Hz), 7.33 (1H, s), 7.38 (1H, d, 
J=8.6 Hz). 

ESI-MS rn/z. 
493 [M+H]-E 

1H-NMR (CDCI3) 6: 2.81-2.88 (2H, m), 2.95-3.09 (2H, 
m), 3.71-3.91 (6H, m), 4.09-4.49 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 6.51-6.56 (1H, m), 6.95-7.22 (2H, 
m), 7.57-7.65 (2H, m). 

1H-NMR (CDCI3) : 2,42-2.53 (1H, m), 2.63-2.80 (2H, 
m), 2.91-3.08 (3H, m), 3.69-3.85 (2H, m), 4.08-4.57 (5H, 
m), 4.66-4.86 (2H, m), 5.04-5.13 (1H, m), 5.38-5.58 (1H, 
m), 6.48-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 
m). 

645 

646 

ESI-MS m/z. 
511 [M+H]+ 

ES1-MS mlz: 
455 [M+H]+ 

647 

F3C✓7N~ 
 

1-IN , 

0 

1H-NMR (CDCI3) : 2.31-2.46 (2H, m), 2.79-3.02 (4H, 
m), 3.70-3.76 (2H, m), 4.09-4.48 (4H, m), 4.69-4.87 (1 H, 
m), 5.38-5.59 (1H, m), 6.53-6.57 (1H, m), 6.95-7.22 (2H, 
m), 7.57-7.65 (2H, m). 

ESI-MS m/z 
481 [M+1+ 

CN 

CN 

1H-NMR (CDCI3) : 2.39-2.54(2H, m),4.06-4.28(2H, m), 
4.28-4.46(2H, m), 4.62(1H, m), 4.78(1H, m), 5.50(1H, dd, 
J=54.1, 1.8 Hz), 6.17(1H, s), 7.02(1H, d, J=8.6 Hz), 
7.15(1H, d, J=5.8 Hz), 7.61(1H, dt, J=8.6, 2.0 Hz), 
7.68(1H, t, J=2.0 Hz). 

1H-NMR (CDCI3) 6: 1.91-2.03(2H, m), 2.36(11-1, m), 
2.85(1H, m), 3.86(1H, m), 4.07-4.24(2H, m), 4.39(11-1, m), 
4.48-4.64(1H, m), 4.79(1H, m), 5.50(1H, dd, J=54.0, 1.8 
Hz), 6.32(1H, s), 7.02(1H, d, J=8.6 Hz), 7.15(1H, d, J=8.8 
Hz), 7.61(1H, dt, J=8.6, 2.0 Hz), 7.69(1H, t, J=2.0 Hz). 

648 

649 

ES1-MS m/z: 
411 (114+H)+ 

ESI-MS m/z 
425 [Mi-H]+ 

Example MS NMR Structural formula 

641 
(isomer B) 

642 

1H-NMR (CDCI3) : 2.95 (1H, s), 3.13 (2H, dd, J = 1.9, 
5.6 Hz), 3.21 (2H, q, J = 9.7 Hz), 4.12 (1H, m), 4.20 (1H, 
dd, J = 8.9, 10.9 Hz), 4.33-4.41 (2H, m), 4.64 (1 H, m), 
4.93 (1H, d, J = 3.8 Hz), 5.51 (1H, m), 5.94 (1H, s), 6.97 
(1H, d, J = 8.6 Hz), 7.28 (1H, s), 7.49 (1H, dd, J = 2.2, 8.7 
Hz), 7.64 (1H, d, J = 1.9 Hz). 

1H-NMR (CDCI3) 6: 1.26-1.84 (5H, m), 2.47 (2H, m), 
3.02 (2H, m), 3.36-3.44 (2H, m), 3.76 (2H, m), 3.98 (2H, 
m), 4.09-4.46 (4H, m), 4.69-4.87 (1 H, m), 5.38-5.58 (1 H, 
m), 6.53-6.58 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 
m). 

ESI-MS m/z: 
498 [M+1-1]-1- 

ES1-MS mlz: 
483 [M+1-1]+ 

643 

3 1H-NMR (CDCI3) 6: 2.89-2.95 (2H, m), 3.65-3.71 (2H, 
m), 3.84 (1H, m), 4.09-4.44 (5H, m), 4.69-4.82 (4H, m), 
5.39-5.59 (1 H, m), 6.55-6.59 (1 H, m), 6.96-7.23 (2H, m), 
7.57-7.66 (2H, m). 

ES I-MS mlz: 
441 [M+H]+ 

644 

1H-NMR (CDCI3) 6: 2.83 (2H, t, J=5.2 Hz), 2.93 (1H, dd, 
J=4.7, 17.4 Hz), 3.03 (2H, m), 3.21 (1H, dd, J=5.5, 16.8 
Hz), 3.78 (2H, s), 3.81-3.90 (4H, m), 4.14 (2H, m), 4.26 
(2H, m), 4.66 (1 H, m), 6.52 (1 H, s), 6.95 (1 H, d, J=8.5 
Hz), 7.00 (1H, d, J=8.5 Hz), 7.33 (1H, s), 7.38 (1H, d, 
J=8.6 Hz). 

ESI-MS rn/z. 
493 [M+H]-E 

1H-NMR (CDCI3) 6: 2.81-2.88 (2H, m), 2.95-3.09 (2H, 
m), 3.71-3.91 (6H, m), 4.09-4.49 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 6.51-6.56 (1H, m), 6.95-7.22 (2H, 
m), 7.57-7.65 (2H, m). 

1H-NMR (CDCI3) : 2,42-2.53 (1H, m), 2.63-2.80 (2H, 
m), 2.91-3.08 (3H, m), 3.69-3.85 (2H, m), 4.08-4.57 (5H, 
m), 4.66-4.86 (2H, m), 5.04-5.13 (1H, m), 5.38-5.58 (1H, 
m), 6.48-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 
m). 

645 

646 

ESI-MS m/z. 
511 [M+H]+ 

ES1-MS mlz: 
455 [M+H]+ 

647 

F3C✓7N~ 
 

1-IN , 

0 

1H-NMR (CDCI3) : 2.31-2.46 (2H, m), 2.79-3.02 (4H, 
m), 3.70-3.76 (2H, m), 4.09-4.48 (4H, m), 4.69-4.87 (1 H, 
m), 5.38-5.59 (1H, m), 6.53-6.57 (1H, m), 6.95-7.22 (2H, 
m), 7.57-7.65 (2H, m). 

ESI-MS m/z 
481 [M+1+ 

CN 

CN 

1H-NMR (CDCI3) : 2.39-2.54(2H, m),4.06-4.28(2H, m), 
4.28-4.46(2H, m), 4.62(1H, m), 4.78(1H, m), 5.50(1H, dd, 
J=54.1, 1.8 Hz), 6.17(1H, s), 7.02(1H, d, J=8.6 Hz), 
7.15(1H, d, J=5.8 Hz), 7.61(1H, dt, J=8.6, 2.0 Hz), 
7.68(1H, t, J=2.0 Hz). 

1H-NMR (CDCI3) 6: 1.91-2.03(2H, m), 2.36(11-1, m), 
2.85(1H, m), 3.86(1H, m), 4.07-4.24(2H, m), 4.39(11-1, m), 
4.48-4.64(1H, m), 4.79(1H, m), 5.50(1H, dd, J=54.0, 1.8 
Hz), 6.32(1H, s), 7.02(1H, d, J=8.6 Hz), 7.15(1H, d, J=8.8 
Hz), 7.61(1H, dt, J=8.6, 2.0 Hz), 7.69(1H, t, J=2.0 Hz). 

648 

649 

ES1-MS m/z: 
411 (114+H)+ 

ESI-MS m/z 
425 [Mi-H]+ 

 

355 

 

 [1473] 

[Table 85] 
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HO, 
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„Cr3  
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HN  

,,CF1 N s 	• 	• 
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CF)  

CI 

CF 
3 	 N H 
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Example 	 Structural formula 	 NMR 	 MS 

F 	CN 

650 

1H-NMR (CDC12) 6: 0.23(2H, m), 0.57(2H. m), 1.08(1H, 
m), 2.14-2.37(2H, m), 3.39(21-i, d, J=6.9 Hz), 3.68(1H, dd. 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2. 5.2 Hz). 4.05-
4.48(5H, m), 4 69-4.85(1H, nt), 5.48(1H, dd, J=54.0, 2.0 
Hz), 6.06(111, s), 7.01(1H, d. J=6.6 Hz), 7.16(1H. d, J=8.9 
Hz), 7.60(1H, dt, J=8_8, 2.0 Hz), 7.68(1H, t, J=2.0 Hz). 

ES1-MS 
427 [M+H]+ 

CF3  
1 H-NMR (CDC13) 6: 1.86-1.99(3H, m), 2.03-2.18(2Ff, m), 
2 70-2.90(1H, m). 3.16(1H, m), 3,77-4 24(11H, m), 4.46-
4.65(3H, m), 5.80-6.04(1H, m), 6.86(1H, dd, J=8.2, 
7 0Hz), 7.02(1H, m), 7.04(1H, br s), 7.12(1H, m). 

U3 
	1H-NMR (CDCI3) 4 : 0.20 (2H, m), 0.55 (21-1 m), 1.07 

m), 2.82 (21-1, t, J=5A Hz), 2.98-3.06 (31-1, m), 3.31 
(21-1, do  .1=6.9 Hz), 3.66 (2H, t, J=5.4 Hz), 3.79 (2H, Cl, 
J=3.9 Hz), 4.16-4.24 (3H, m), 4.35 (11-1, m), 4.66 (11-1, m), 
4,93 (1H, t, J=4.2 Hz), 6.53 (lb, s), 6.97 (1F1, d, J=8.4 
Hz), 7.29 (1H, m), 7.48 (1H. m), 7.63 (11-1, m). 

ESI-M mtz: 
482 [Mi-F1]+ 

ESI-M 5 rnfz: 
481 [M+H]+ 

654 

F 

pF3  

'4) 

C.F3  

,e 
• 

1H-NMR (CDCI3) 	: 1.29 (2H, rn), 1.68 (2H, m). 1.78 
(1H, m), 2.40 (21-I, d, J=7.2 Hz), 2.89-2.95 (3H, m), 3.21 
(1H, dd, J=5.3, 16.5 Hz), 3.39 (2H, td, J=1.9, 11.8 Hz). 
3.65 (2H, s), 3.97 (2H, dd, J=3.5, 12_0 Hz), 4.12 (21-1, t t  
J=5.4 Hz), 4.22-4.29 (2H. m), 4.66 (1H, m), 6.51 (1H. s), 
6.95 (11-1, d, J=8.6 Hz), 7.00 (1H, d, J=7.9 Hz), 7.33 (1H, 
s), 7.38 (1H, Cl, J=8.7 Hz), 

1H-NMR (CDCI3) 8 : 0.17-0.23 (2H, rn), 0.51-0.58 (2H, 
m), 1 06 (1H, m), 2.78-2.84 (2H, m), 2.95-3.08 (21-I, m), 
3.29-3.33 (21-1, m), 3.63-3.71 (2H. m), 3.75-3.81 (2H, m), 
4.094.45 (4H, m), 4.69-4.87 (1H, rn), 5.38-5.59 (1H, m), 
6.51-6.55 (1H, m), 6.95-7.22 (2H. m), 7.57-7.65 (2H. m). '0' • 

N 

ESI-MS Ritz: 
465 [M+H]+ 

ESI-MS miz: 
483 [M+H]+ 

651 

652 

663 

655 

1H-NN1R (CDC12) 6: 1.24-1.42 (2H, m), 1.49 (1H. m), 
1.63 (1H, m), L89-1.93 (3H, m), 2.00-2.19 (21-1, rn), 2.87 
(1H, dd, J = 4.0, 16.9 Hz), 3.18 (1H, dd, J = 5.6, 17.0 Hz). 
3.39-3.45 (2H, m), 3.82 (2H, 9, ,J= 8.7 Hz), 3.98-3.98 

m), 4.02-4.22 (41-1, m), 4.29 (1H, m), 4.55-4.63 (31-1, 
m). 5.99 (1H, s), 6.87 (11-1, d. J = 5.3 Hz). 7.00-7.04 (21-I, 
m), 7.11 (1H, dd. J = 1.9, 8.3 Hz). 

ESI-MS mk: 
510 [M+1-1]-1- 

1H-NMR (CDC13) 6 : 0.93-1.01 (3H, m), 1.52-1.63 (211, 
m), 1 75-1.99 (211, m), 2.29 (1H, m). 3.72 (1H, m), 3.99-
4.47 (51-1, m). 4.76 (1H, m). 5.43 (0.41-1, m), 5.51 (0.61-1, d, 
J = 54.4 Hz), 6.25 (0.41, s), 6.29 (0.6H, s) 6.91-7.19 
(21-1, m), 7.52-7.66 (2H, m). 

ESI-MS rniz 
144 [M+11+ 

1H-NMR (CDCI1) 6: 2.138 (1H. m), 3.19 (1H, m), 3.70-
3.85 (8H, m), 4.14-4.33 (4H, m), 4.64 (1H, m), 5.40 (lb, 
rn), 5.91 (1H, s), 6.93-6.97 (2H, m), 7.33 (1H, s), 7.38 
(1H, m). 

ESI-MS 
510 [M+H]+ 

1H-NMR (CDC12) 6 : 2.83 (1H, dd, J 4.2, 16.9 Hz), 3.14 
(1H, dd, J=5.3, 16_5 Hz), 3_71-3.85 (RH, m), 4.14-4.19 
(3H, m), 4.30 (1H, dt, J=2.9, 9.31-1z), 4.60 (1H, m), 5.41 
(11-1, m), 5.90 (1H, s), 6.80 (1H, m), 6.99 (1H, m), 7.03 
(1H, ra), 7.08 (1H, rn). 

ES1-MS mks 
476 [M+H]F 

656 

657 

658 

Example Structural formula 	 NMR MS 

650 , 

F 	CN 
,. 

H 
N-N, 	N 

r, 	P--/ t_>-.___., 	, 
6 

1H-NMR (CDCI3) a : 0.23(2H, m), 0.57(2H, m), 1.08(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05- 
4.48(5H, m), 4.69-4.85{1H, m), 5.48(1H, dd, J=54.0, 2.0 
Hz), 6.06(1H, s), 7.01(1H, d, J=8.6 Hz), 7.16(1H, d, J=8.9 
Hz), 7.60{1H, dt, J=8.6, 2.0 Hz), 7.68(1H, t, J=2.0 Hz). 

1H-NMR (CDCI3) a : 1.86-1.99(3H, m), 2.03-2.18(2H, m), 
2.70-2.90(1H, m), 3.15(1H, m), 3.77-4.24(11H, m), 4.46- 
4.65(3H, m), 5,80-6.04(1H, m), 6.86(1H, dd, J=8.2, 
7.0Hz), 7.02(1H, m), 7.04(1H, br s), 7.12(1H, m). 

ESI-MS mlz: 
427 [M+1-11+ 

ESI-MS mlz: 
482 [N1+11]+ 651 

CF3  

N-N 	HAP. 	\ _ 

	

0.)„.„)( 0 	0 

652 

F3 

H• 
\ 	/ 

• 
FIN' 

• 
o.------N 

I H-NMR (CDCI3) 8: 0.20 (2H, m), 0.55 (2H, m), 1.07 
(1H, m), 2.82 (2H, t, J=5.4 Hz), 2.98-3.06 (3H, m), 3.31 
(2H, d, J=6.9 Hz), 3.66 (2H, t, J=5.4 Hz), 3.79 (2H, d, 
J=3.9 Hz), 4.16-4.24 (3H, m), 4.35 (1H, m), 4.66 (1H, m), 
4.93 (1H, t, J=4.2 Hz), 6.53 (1H, s), 6.97 (1H, d, J=8.4 
Hz), 7.29 (1H, m), 7.48 (1H, m), 7.63 (1H, m). 

ESI-MS mlz: 
481 [M+H]+ 

653 

GF3  

41?-14  	(-o N 	---- 	0 CC 

1H-NMR (CDCI3) 8: 1.29 (2H, m), 1.68 (2H, m), 1.78 
(1H, m), 2.40 (2H, d, J=7.2 Hz), 2.89-2.95 (3H, m), 3.21 
(1H, dd, J=5.3, 16.5 Hz), 3.39 (2H, td, J=1.9, 11.8 Hz), 
3.65 (2H, s), 3.97 (2H, dd, J=3.5, 12.0 Hz), 4.12 (2H, t, 
J=5,4 Hz), 4.22-4.29 (2H, m), 4.66 {1H, m), 6.51 (1H, s), 
6.95 (1H, d, J=8,6 Hz), 7.00 (1H, d, J=7.9 Hz), 7.33 (1H, 
s), 7.38 (1H, d, J=8.7 Hz). 

1H-NMR (CDCI3) a: 0.17-0.23 (2H, m), 0.51-0.58 (2H, 
m), 1.06 (1 H, m), 2.78-2.84 (2H, m), 2.95-3.08 (2H, m), 
3.29-3.33 (2H, m), 3.63-3.71 (2H, m), 3.75-3.81 (2H, m), 
4.09-4.45 (4H, m), 4.69-4.87 (1H, m), 5.38-5.59 {1H, m), 
6.51-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

483 M
M  MS

N 

ESI-MS mlz: 
465 [Mili+ 

483 [M+
m/z:
H1+ 

ESI-MS mlz: 
510 [M+H]+ 

654 

cF3 

\ / r-----,N . 	,,, 	N- H/ 

,vro N-"•• 	--) 

655 

F3C 

\ / 
N 	HN- 

• \ 	• ____. 
• • 

1H-NMR (CDCI3) a : 1.24-1.42 (2H, m), 1.49 (1H, m), 
1.63 (1H, m), 1.69-1.93 (3H, m), 2.00-2.19 (2H, m), 2.87 
(1H, dd, J = 4.0, 16.9 Hz), 3.18 (1H, dd, J = 5.6, 17.0 Hz), 
3.39-3.45 (2H, m), 3.82 (2H, q, J = 8.7 Hz), 3.96-3.98 
(2H, m), 4.02-4.22 (4H, m), 4.29 (1H, m), 4.55-4.63 (3H, 
m), 5.99 (1H, s), 6.87 (1H, d, J = 8.3 Hz), 7.00-7.04 (2H, 
m), 7.11 (1H, dd, J = 1.9, 8.3 Hz). 

656 HN- 

F3  
F 	— 

/ 
N 	 • 

• • 

1H-NMR (CDCI3) a : 0.93-1.01 (3H, m), 1.52-1.63 (2H, 
m), 1.75-1.99 (2H, m), 2.29 (1H, m), 3.72 (1H, m), 3.99- 
4.47 (5H, m), 4.76 (1H, m), 5.43 (0.4H, m), 5.51 (0.6H, d, 
J = 54.4 Hz), 6.25 (0.4H, s), 6.29 (0.6H, s), 6.91-7.19 
(2H, m), 7.52-7.66 (2H, m). 

444 [M+H]+

H•  

ESI-MS mlz: 

657 

3 

CF3 	o___(0,. 11.4H 
1H-NMR (CDCI3) a : 2.88 (1H, m), 3.19 (1H, m), 3.70- 
3.85 (8H, m), 4.14-4.33 (41-I, m), 4.64 (1H, m), 5.40 (1H, 
m), 5.91 (1H, s), 6.93-6.97 (2H, m), 7.33 (1H, s), 7.38 
(1H, m). 

1H-NMR (CDCI3) a : 2.83 (1H, dd, J=4.2, 16.9 Hz), 3.14 
(OH, dd, J=5.3, 16.5 Hz), 3.71-3.85 (8H, m), 4.14-4.19 
(3H, m), 4.30 (1H, dt, J=2.9, 9.3 Hz), 4.60 (1H, m), 5.41 
(1H, m), 5.90 (1H, s), 6.80 (1H, m), 6.99 (1H, m), 7.03 
(1H, m), 7.08 (1H, m). 

ESI-MS mlz: 
510 [M+H]+ 

ESI-MS m/z: 
476 [M+H]+ 658 

CI 

,CF3 	N- H 	 IP 47)__/--10 	. 	, • 
• 

Example Structural formula 	 NMR MS 

650 , 

F 	CN 
,. 

H 
N-N, 	N 

r, 	P--/ t_>-.___., 	, 
6 

1H-NMR (CDCI3) a : 0.23(2H, m), 0.57(2H, m), 1.08(1H, 
m), 2.14-2.37(2H, m), 3.39(2H, d, J=6.9 Hz), 3.68(1H, dd, 
J=10.2, 5.2 Hz), 3.78(1H, dd, J=10.2, 5.2 Hz), 4.05- 
4.48(5H, m), 4.69-4.85{1H, m), 5.48(1H, dd, J=54.0, 2.0 
Hz), 6.06(1H, s), 7.01(1H, d, J=8.6 Hz), 7.16(1H, d, J=8.9 
Hz), 7.60{1H, dt, J=8.6, 2.0 Hz), 7.68(1H, t, J=2.0 Hz). 

1H-NMR (CDCI3) a : 1.86-1.99(3H, m), 2.03-2.18(2H, m), 
2.70-2.90(1H, m), 3.15(1H, m), 3.77-4.24(11H, m), 4.46- 
4.65(3H, m), 5,80-6.04(1H, m), 6.86(1H, dd, J=8.2, 
7.0Hz), 7.02(1H, m), 7.04(1H, br s), 7.12(1H, m). 

ESI-MS mlz: 
427 [M+1-11+ 

ESI-MS mlz: 
482 [N1+11]+ 651 

CF3  

N-N 	HAP. 	\ _ 

	

0.)„.„)( 0 	0 

652 

F3 

H• 
\ 	/ 

• 
FIN' 

• 
o.------N 

I H-NMR (CDCI3) 8: 0.20 (2H, m), 0.55 (2H, m), 1.07 
(1H, m), 2.82 (2H, t, J=5.4 Hz), 2.98-3.06 (3H, m), 3.31 
(2H, d, J=6.9 Hz), 3.66 (2H, t, J=5.4 Hz), 3.79 (2H, d, 
J=3.9 Hz), 4.16-4.24 (3H, m), 4.35 (1H, m), 4.66 (1H, m), 
4.93 (1H, t, J=4.2 Hz), 6.53 (1H, s), 6.97 (1H, d, J=8.4 
Hz), 7.29 (1H, m), 7.48 (1H, m), 7.63 (1H, m). 

ESI-MS mlz: 
481 [M+H]+ 

653 

GF3  

41?-14  	(-o N 	---- 	0 CC 

1H-NMR (CDCI3) 8: 1.29 (2H, m), 1.68 (2H, m), 1.78 
(1H, m), 2.40 (2H, d, J=7.2 Hz), 2.89-2.95 (3H, m), 3.21 
(1H, dd, J=5.3, 16.5 Hz), 3.39 (2H, td, J=1.9, 11.8 Hz), 
3.65 (2H, s), 3.97 (2H, dd, J=3.5, 12.0 Hz), 4.12 (2H, t, 
J=5,4 Hz), 4.22-4.29 (2H, m), 4.66 {1H, m), 6.51 (1H, s), 
6.95 (1H, d, J=8,6 Hz), 7.00 (1H, d, J=7.9 Hz), 7.33 (1H, 
s), 7.38 (1H, d, J=8.7 Hz). 

1H-NMR (CDCI3) a: 0.17-0.23 (2H, m), 0.51-0.58 (2H, 
m), 1.06 (1 H, m), 2.78-2.84 (2H, m), 2.95-3.08 (2H, m), 
3.29-3.33 (2H, m), 3.63-3.71 (2H, m), 3.75-3.81 (2H, m), 
4.09-4.45 (4H, m), 4.69-4.87 (1H, m), 5.38-5.59 {1H, m), 
6.51-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

483 M
M  MS

N 

ESI-MS mlz: 
465 [Mili+ 

483 [M+
m/z:
H1+ 

ESI-MS mlz: 
510 [M+H]+ 

654 

cF3 

\ / r-----,N . 	,,, 	N- H/ 

,vro N-"•• 	--) 

655 

F3C 

\ / 
N 	HN- 

• \ 	• ____. 
• • 

1H-NMR (CDCI3) a : 1.24-1.42 (2H, m), 1.49 (1H, m), 
1.63 (1H, m), 1.69-1.93 (3H, m), 2.00-2.19 (2H, m), 2.87 
(1H, dd, J = 4.0, 16.9 Hz), 3.18 (1H, dd, J = 5.6, 17.0 Hz), 
3.39-3.45 (2H, m), 3.82 (2H, q, J = 8.7 Hz), 3.96-3.98 
(2H, m), 4.02-4.22 (4H, m), 4.29 (1H, m), 4.55-4.63 (3H, 
m), 5.99 (1H, s), 6.87 (1H, d, J = 8.3 Hz), 7.00-7.04 (2H, 
m), 7.11 (1H, dd, J = 1.9, 8.3 Hz). 

656 HN- 

F3  
F 	— 

/ 
N 	 • 

• • 

1H-NMR (CDCI3) a : 0.93-1.01 (3H, m), 1.52-1.63 (2H, 
m), 1.75-1.99 (2H, m), 2.29 (1H, m), 3.72 (1H, m), 3.99- 
4.47 (5H, m), 4.76 (1H, m), 5.43 (0.4H, m), 5.51 (0.6H, d, 
J = 54.4 Hz), 6.25 (0.4H, s), 6.29 (0.6H, s), 6.91-7.19 
(2H, m), 7.52-7.66 (2H, m). 

444 [M+H]+

H•  

ESI-MS mlz: 

657 

3 

CF3 	o___(0,. 11.4H 
1H-NMR (CDCI3) a : 2.88 (1H, m), 3.19 (1H, m), 3.70- 
3.85 (8H, m), 4.14-4.33 (41-I, m), 4.64 (1H, m), 5.40 (1H, 
m), 5.91 (1H, s), 6.93-6.97 (2H, m), 7.33 (1H, s), 7.38 
(1H, m). 

1H-NMR (CDCI3) a : 2.83 (1H, dd, J=4.2, 16.9 Hz), 3.14 
(OH, dd, J=5.3, 16.5 Hz), 3.71-3.85 (8H, m), 4.14-4.19 
(3H, m), 4.30 (1H, dt, J=2.9, 9.3 Hz), 4.60 (1H, m), 5.41 
(1H, m), 5.90 (1H, s), 6.80 (1H, m), 6.99 (1H, m), 7.03 
(1H, m), 7.08 (1H, m). 

ESI-MS mlz: 
510 [M+H]+ 

ESI-MS m/z: 
476 [M+H]+ 658 

CI 

,CF3 	N- H 	 IP 47)__/--10 	. 	, • 
• 

 

356 

 

 [1474] 

[Table 86] 



pr, 

F 

Example Structural formula NMR MS 

659 

111-NMR (00013) 5: 2.89 (1H, dd, J=4.4, 16.9 Hz) 3.17 
dd, J=5.3, 16.8 Hz), 3.71-3.86 (8H, m), 4.18-4.33 

(411, m), 4 53 (1H, rn), 5.41 (1H, m) 5_91 (1H, s) 6.92-
6.94 (21-1. m), 7.36 (11-I, s), 7.42 (1H, m). 

ESI-MS rn/z: 
467 fM*H1* 

660 

661 

HC 	cr 3 
H  

F3 	„ --e w-rt 	N ..( 
0 

Fsq 

,CF; 

0 	 •S'  

1H-NMH (013013) 6: 2.88 (1H, d, J=4 9 Hz), 3.74-3.76 
(4H, m), 3.80-3.67 (411, m), 4.17-4.25 (2H. m), 4.30-4.35 
(211. rn). 4 85 (1H, m), 4.92 (1H, rn), 5.42 (1H, rn), 5.92 
(1H, s), 6.97 (1H, d, J=8.7 Hz), 7.24 OH, m), 7.48 (1H, 
rn), 7.85 (1H. m). 

1H-NMR (CDC13) 5 : 2.34 (11-1, rn), 3.16 (1H, m), 3.71-
3.85 (10H. m), 4.09-4.32 (4H, m), 4.56-4.64 (3H, m). 5.40 
(1H, rn), 5.90 (1H, s), 6.86 	m), 6.99-7.14 (3H, m). 

ESI-MS raz: 
526 [M4-1-1]+ 

ESI-MS mfz: 
554 rhil-E-H1+ 

662 

CF 	 PI 

FIN.. 

1H-NMR (00013) S: 2.14-2.27(21, m), 2.84(11, dd. 
J=17.6, 4.61-1z), 3.14(1H, dd. J=17.8, 7.7Hz), 3.72(3H, m), 
3.79(311. m). 3.88(21. m). 4.04-4.13(1H. m), 4.15-
4.26(3H. m), 4.36(1H, m). 4.60(1H, m), 6.02(11, 8), 

6.81(11-1, d, J=8.7 Hz), 7.00(1H, d, J=6.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz) 

ESI-MS rn/z 
190 (M+H]+ 

663 

111-NMR (CDCI3) 	2.14-2.28(211 rn), 2.92(111, dd, 
J=16,6, 4.4Hz), 3.20(11-1, dd, J=16.6, 5.3Hz), 3.72(3H, rn), 
3.79(311 m), 3.88(21-I, my 4.04-4 13(1H, m), 4.15-
4.29(31-1, m), 4.35(1H, m), 4.63(1H, m), 6.02(11-1, s), 
6.94(1H. d..1=8.6 Hz). 6.97(1H, d, J=7.8 Hz). 7.33(1H. d, 
.1=1.8 Hz), 7.36(1H, dd, J=8.6, 1_8 Hz). 

F3 

	
PF3  

''PZP 
11, ". 

6--j-a--L/  

ESI-MS mtz: 
524 [M+F1]+ 

664 

1H-NMR (00013) 5: 2.14-2.28(211, m). 2.92(111, dd. 
J=16 6, 5.1Hz), 3.15(1H, dd J=16.6 5.4Hz), 3 72(3H, m), 
3.79(311. m), 3.89(211, m), 4.04-4.13(1H. m), 4.15-
4.29(3H, m), 4 36(1H, m), 4.6.3(1H, m), 6.02(1H, s), 
6.93(1H, d, J=8.4 Hz), 6.94(111, m), 7.38(1H, d. J=2.0 
Hz), 7.42(11, dd, J=8.5, 2.0 Hz] 

C
Fa  

ESI-MS m/z 
481 (164+H]+ 

1H-NNIR (CDCI3) S : 2.12-2.32(2H, m), 3.66-3.97(9H, m). 
'D 
	

4.03-4.21(211, m), 4.22-4.27(311, m), 4.63-4 87(1H, rn), 
5.33-5.61(111, m), 6.01(0.5H, s), 6.06(0.511, s), 6.94(0,5H, 

OP 
	 rn), 6.99-7.10(1H, rn), 7.18(0.511, m), 7.54-7.67(11, m). 

665 ESI-MS miz: 
542 [M-FH]+ 

666 

1H-NMR (CDC13) 8 : 2.81 (2H, t, J=5.3 Hz). 2.93 (1H, dd, 
J=4.5, 16.8 Hz), 3.02 (2H, td, J=2.0. 5.4 Hz). 3.21 (1H, 
rid. J=5.4, 16.8 Hz). 3.66-3.77 (6H, m), 4.14 (211,1, J=5.5 
Hz), 4.21-4.30 (2H, m), 4.55 (111, m), 5.88 (11-1, rn) 6_52 
(1H, s), 5.95 (1H, d, J=6.6 Hz), 7.00 (1H, d, J=7.8 Hz), 
7.33 (1H, s), 7.38 (11-1, m), 

ESI-MS rn/z: 
475 [M+H]+ 

867 

1H-NMR (00013) : 2.82-2.91 (3H, m), 3.02 (2H, d, 
J=5.6 Hz), 3.18 (11-1 dd, J=5.0, 17.0 Hz), 3.77-3.90 (BH, 
m), 4.14 (2H,1, J=5.6 Hz), 4.17-4.24 (211, m), 4,57 (211. 
s), 4.64 (1H, m), 6.52 (1H, s), 6.87 (111, d, J-8.3 Hz). 
7.05 (2H, s), 7.12 (1H, dd, J=1.9, 8.4 Hz). 

ESI-MS 
537 [M+H]+ 

CN 

j_CF3 	 13,  

3 

Example Structural formula 
	

NMR MS 

659 

1H-NMR (CDCI3) 6: 2.89 (1H, dd, J=4.4, 16.9 Hz), 3.17 

(1H, dd, J=5,3, 16.8 Hz), 3.71-3.86 (8H, m), 4.18-4.33 
(4H, m), 4.63 (1H, m), 5.41 (1H, m), 5.91 (1H, s), 6.92-
6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, m). 

ESI-MS mlz: 
467 [WM+ 

1H-NMR (CDCI3) a 2.88 (1H, d, J=4.9 Hz), 3.74-3.76 
(4H, m), 3.80-3.87 (4H, m), 4.17-4.23 (2H, m), 4.30-4.35 

(2H, m), 4.65 (1H, m), 4.92 (1H, m), 5.42 (1H, m), 5.92 
(1H, s), 6.97 (1H, d, J=8.7 Hz), 7.24 (1H, m), 7.48 (1H, 
m), 7.65 (1 H, m). 

1H-NMR (CDCI3) 6: 2.84 (1 H, m), 3.16 (1H, m), 3.71-

3.85 (10H, m), 4.09-4.32 (4H, m), 4.56-4.64 (3H, m), 5.40 

(1H, m), 5.90 (1H, s), 6.86 (1H, m), 6.99-7.14 (3H, m). 

660 

661 

ESI-MS miz: 
526 [M+1-1)+ 

ESI-MS m/z: 
554 [M+ H]+ 

662 

1H-NMR (CDCI3) 6:2.14-2.27(2H, m), 2.84(1H, dd, 

J=17.8, 4.6Hz), 3.14(1H, dd, J=17.8, 7.7Hz), 3.72(3H, m), 
3.79(3H, m), 3.88(2H, m), 4.04-4.13(1H, m), 4.15-
4.26(3H, m), 4.36(1H, m), 4.60(1H, m), 6.02(1H, s), 

6.81(1H, d, J=8.7 Hz), 7.00(1H, d, J=8.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI MS rn/z: 
490 [1\4+N+ 

1H-NMR (CDCI3) 6: 2.14-2.28(2H, m), 2.92(1H, dd, 

J=16.6, 4.4Hz), 3.20(1H, dd, J=16.6, 5.3Hz), 3.72(3H, m), 
3.79(3H, m), 3.88(2H, m), 4.04-4.13(1H, m), 4.15-

4.29(3H, m), 4.36(1H, m), 4.63(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.6 Hz), 6.97(1H, d, J=7.8 Hz), 7.33(1H, d, 
J=1.8 Hz), 7.38(1H, dd, J=8.6, 1.8 Hz). 

1H-NMR (CDCI3) 6: 2.14-2.28(2H, m), 2.92(1H, dd, 
J=16.6, 5.1Hz), 3.15(1H, dd, J=16.6, 5.4Hz), 3.72(3H, m), 
3.79(3H, m), 3.89(2H, m), 4.04-4.13(1H, m), 4.15-
4.29(3H, m), 4.36(1H, m), 4.63(1H, m), 6.02(1H, s), 

6.93(1H, d, J=8.4 Hz), 6.94(1H, m), 7.38(1H, d, J=2.0 
Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

663 

N 

664 

ESI-MS m/z: 
524 [M 

ESI-MS miz: 
481 [M+H]+ 

665 

666 

667 

1H-NMR (CDCI3) a : 2.12-2.32(2H, m), 3.66-3.97(9H, m), 

4.03-4.21(2H, m), 4.22-4.27(3H, m), 4.63-4.87(1H, m), 
5.33-5.61(1H, m), 6.01(0.5H, s), 6.06(0.511, s), 6.94(0.5H, 

m), 6.99-7.10(1H, m), 7.18(0.5H, m), 7.54-7.67(1H, m). 

1H-NMR (CDCI3) : 2.81 (2H, t, J=5.3 Hz), 2.93 (1H, dd, 

J=4.5, 16.8 Hz), 3.02 (2H, td, J=2.0, 5.4 Hz), 3.21 (1H, 

dd, J=5.4, 16.8 Hz), 3.66-3.77 (6H, m), 4.14 (2H, t, J=5.5 

Hz), 4.21-4.30 (2H, m), 4.65 (1H, m), 5.88 (1H, m), 6.52 
(1 H, s), 6.95 (1 H, d, J=8.6 Hz), 7.00 (1 H, d, J=7.8 Hz), 

7.33 (1H, s), 7.38 (1H, m). 

1 H-NMR (CDCI3) 6: 2.82-2.91 (3H, m), 3.02 (2H, d, 
J=5.6 Hz), 3.18 (1H, dd, J=5.0, 17.0 Hz), 3.77-3.90 (8H, 
m), 4.14 (2H, t, J=5.6 Hz), 4.17-4.24 (2H, m), 4.57 (2H, 

s), 4.64 (1H, m), 6.52 (1H, s), 6.87 (1H, d, J-8.3 Hz), 
7.05 (2H, s), 7.12 (1H, dd, J=1.9, 8.4 Hz). 

ESI-MS miz: 
542 [M+ H]+ 

ESI-MS m/z: 
475 [M+H]÷ 

ESI-MS m/z: 
537 [M+ H]+ 

CN 

j_CF3 	 13,  

3 

Example Structural formula 
	

NMR MS 

659 

1H-NMR (CDCI3) 6: 2.89 (1H, dd, J=4.4, 16.9 Hz), 3.17 

(1H, dd, J=5,3, 16.8 Hz), 3.71-3.86 (8H, m), 4.18-4.33 
(4H, m), 4.63 (1H, m), 5.41 (1H, m), 5.91 (1H, s), 6.92-
6.94 (2H, m), 7.38 (1H, s), 7.42 (1H, m). 

ESI-MS mlz: 
467 [WM+ 

1H-NMR (CDCI3) a 2.88 (1H, d, J=4.9 Hz), 3.74-3.76 
(4H, m), 3.80-3.87 (4H, m), 4.17-4.23 (2H, m), 4.30-4.35 

(2H, m), 4.65 (1H, m), 4.92 (1H, m), 5.42 (1H, m), 5.92 
(1H, s), 6.97 (1H, d, J=8.7 Hz), 7.24 (1H, m), 7.48 (1H, 
m), 7.65 (1 H, m). 

1H-NMR (CDCI3) 6: 2.84 (1 H, m), 3.16 (1H, m), 3.71-

3.85 (10H, m), 4.09-4.32 (4H, m), 4.56-4.64 (3H, m), 5.40 

(1H, m), 5.90 (1H, s), 6.86 (1H, m), 6.99-7.14 (3H, m). 

660 

661 

ESI-MS miz: 
526 [M+1-1)+ 

ESI-MS m/z: 
554 [M+ H]+ 

662 

1H-NMR (CDCI3) 6:2.14-2.27(2H, m), 2.84(1H, dd, 

J=17.8, 4.6Hz), 3.14(1H, dd, J=17.8, 7.7Hz), 3.72(3H, m), 
3.79(3H, m), 3.88(2H, m), 4.04-4.13(1H, m), 4.15-
4.26(3H, m), 4.36(1H, m), 4.60(1H, m), 6.02(1H, s), 

6.81(1H, d, J=8.7 Hz), 7.00(1H, d, J=8.8 Hz), 7.04(1H, d, 
J=2.6 Hz), 7.08(1H, dd, J=8.7, 2.6 Hz). 

ESI MS rn/z: 
490 [1\4+N+ 

1H-NMR (CDCI3) 6: 2.14-2.28(2H, m), 2.92(1H, dd, 

J=16.6, 4.4Hz), 3.20(1H, dd, J=16.6, 5.3Hz), 3.72(3H, m), 
3.79(3H, m), 3.88(2H, m), 4.04-4.13(1H, m), 4.15-

4.29(3H, m), 4.36(1H, m), 4.63(1H, m), 6.02(1H, s), 
6.94(1H, d, J=8.6 Hz), 6.97(1H, d, J=7.8 Hz), 7.33(1H, d, 
J=1.8 Hz), 7.38(1H, dd, J=8.6, 1.8 Hz). 

1H-NMR (CDCI3) 6: 2.14-2.28(2H, m), 2.92(1H, dd, 
J=16.6, 5.1Hz), 3.15(1H, dd, J=16.6, 5.4Hz), 3.72(3H, m), 
3.79(3H, m), 3.89(2H, m), 4.04-4.13(1H, m), 4.15-
4.29(3H, m), 4.36(1H, m), 4.63(1H, m), 6.02(1H, s), 

6.93(1H, d, J=8.4 Hz), 6.94(1H, m), 7.38(1H, d, J=2.0 
Hz), 7.42(1H, dd, J=8.5, 2.0 Hz). 

663 

N 

664 

ESI-MS m/z: 
524 [M 

ESI-MS miz: 
481 [M+H]+ 

665 

666 

667 

1H-NMR (CDCI3) a : 2.12-2.32(2H, m), 3.66-3.97(9H, m), 

4.03-4.21(2H, m), 4.22-4.27(3H, m), 4.63-4.87(1H, m), 
5.33-5.61(1H, m), 6.01(0.5H, s), 6.06(0.511, s), 6.94(0.5H, 

m), 6.99-7.10(1H, m), 7.18(0.5H, m), 7.54-7.67(1H, m). 

1H-NMR (CDCI3) : 2.81 (2H, t, J=5.3 Hz), 2.93 (1H, dd, 

J=4.5, 16.8 Hz), 3.02 (2H, td, J=2.0, 5.4 Hz), 3.21 (1H, 

dd, J=5.4, 16.8 Hz), 3.66-3.77 (6H, m), 4.14 (2H, t, J=5.5 

Hz), 4.21-4.30 (2H, m), 4.65 (1H, m), 5.88 (1H, m), 6.52 
(1 H, s), 6.95 (1 H, d, J=8.6 Hz), 7.00 (1 H, d, J=7.8 Hz), 

7.33 (1H, s), 7.38 (1H, m). 

1 H-NMR (CDCI3) 6: 2.82-2.91 (3H, m), 3.02 (2H, d, 
J=5.6 Hz), 3.18 (1H, dd, J=5.0, 17.0 Hz), 3.77-3.90 (8H, 
m), 4.14 (2H, t, J=5.6 Hz), 4.17-4.24 (2H, m), 4.57 (2H, 

s), 4.64 (1H, m), 6.52 (1H, s), 6.87 (1H, d, J-8.3 Hz), 
7.05 (2H, s), 7.12 (1H, dd, J=1.9, 8.4 Hz). 

ESI-MS miz: 
542 [M+ H]+ 

ESI-MS m/z: 
475 [M+H]÷ 

ESI-MS m/z: 
537 [M+ H]+ 

 

357 
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Example 

672 

Structural formula NMR 

1H-N1MR (CID013) d : 1_86-2.40(5H, m), 2.71-2.85(2H. m), 
2.96-3.20(3H, m), 3.15(1H, m), 3.76-4.24(7H, m), 4.43-
4.45(1H, m), 5.69-6.03(11-1, m). 5.99-6.03(1H, m), 
6.133(1H, m), 6.93(1H, br s), 6.97-7.06(2H, m). 

1H-NMR (CDC13) 8 : 1.63 (11-1, m), 2.04 (1H, m), 2.46-
2.55 (3H, my, 237-2.99 (3H, m), 3.21 (1H, dd. J=5.5, 
16.6 Hz), 3.56 (1H, dd, J=4.8, 8_7 Hz), 3.69 (2H, t, J=4.3 
Hz), 3.75 (1H, q, J=8.2 Hz), 3.82-3.90 (2H, m), 4.13 (2H, 
t, J=5.5 Hz), 4.22-4.29 (2H, m), 4.66 (1H, m), 6.52 (11-I, 
s), 6.95 (1H, d, J=8.6 Hz), 7.00 (1H, d, J=8.0 Hz), 7.33 
(1H, s), 7.38 (1H, d, J=8.5 Hz)_ 

1 H-N MR (017012) 8 : 1.87-1.99 (1H, m), 2.08-2.19 (1H, 
m). 2.81-3.07 (21-1, m). 3.25 (11-1, m), 3.52-4.04 (61-1, m). 
4.09-4.48 (41-1, m), 4.69-4.85 (1H, m), 5.38-5.59 (1H, my, 
6.52-6.56 (11-1, m), 6.95-7.22 (2H, m), 7.57-7.65 (21-1, m). 

1H-NMR (CDC1s) 8 : 1.15-1.19 (6H, m), 2.75-2.82 (2H, 
m), 2.96-3.08 (21-1, m), 3.64-3.65 (3H, m), 3.74-3.80 (2H, 
m), 4.09-4.45 (41-1, rn), 4.694.87 (1H, rn), 5.38-5.59 (1H, 
rn). 6.50-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 
m). 

MS 

CK 

- 	.-Y0 

-̀o 

.---. 
--',.__-01,__)., 

<„1 
- 

CF3  
F 

, . 	„ 
Hpi \ 

F 	!==,-/ 
II 	i-- 	', 

.,;, 	ci---.0' 
b 	

) 

CF 

ESI-MS mlz: 
434 [M+I-1]+ 

ESI-MS ml?: 
451 [M+1-1]+ 

ESI-MS 
455 [M+H]+ 

ESI-MS mlz: 
471 [M+HI+ 

11-1-NMR (C10013) 8 : 1.18-1.30 	1.64 
1.81-1.95 (21-I, m), 2.33-2.46 (2H, m), 2.78-3.00 (211, m), 
3.13-3.21 (11-I, m), 3.38-3.46 (1H, m). 3.56-3.73 (2H, m), E81-MS mlz: 
3.83-3.98 (21-1, m), 4.07-4 47 (41-1, m), &69-4.87 (1 H, m), 483 [M+Hi+ 
5.3E-5.59 (1H, rn), 6.50-6.54 (11-1, m), 6.95-7.22 (21-1, my, 
7.57-7.55 (21-i, m) 

668 

669 

670 

C7, 

HN 

(2H, m), (1H, m), 

1H-NMR (CDC11) 8: 1.63 (1H, m), 2.03 (1H, m), 2.48- 
2.57 (3H, m), 2.87-2.99 (2H, m). 3.54-3.91 (6H. m), 4.09- ESI-MS mlz: 
4_45 (4H. m), 4.68-4.87 (1H, m). 5_38-5.59 (16, m), 6.51- 469 [M+Hp- 
6.55 (1H, m), 6.95-7.22 (2H, m). 7.57-7.65 (2H, m). 

673 

11-144MR (CDC13) 8 : 1.24-1.42 (2H, m), 1.49 (11-1, m), 
1,62 (1H, m), 1.71 (1H, m), 1.76-1,93 (2H, m), 2.00-2.19 
(211, m), 2.86 (1H:  in). 3.04 (2H, dl, J = 4.4, 17.4 Hz), 
3.16 (1H, dd, J = 5.3, 17.0 Hz), 3.42 (2H, tt, J = 1.6, 11.8 
Hz), 3.95-3.99 (2H, m), 4.03-4.21 (4H, m), 4.30 (11-1. m), 
4.61 (1H, m), 5.88 (1H, tt, J = 4.5, 56.7 Hz), 5.99 (1H, s), 
6.84 (1H, d, I = 8.3 Hz), 6.93 (1H, a), 6.99-7.01 (211, m). 

674 ESI-MS adz: 
452 [M+HI+ 

675 
o - 

F3C—N 

676 	(r. 
\—cp 

HR 

HN. 
\-0 

(CF3  m  1H-NMR (C1303) 8: 3.39 (14, m), 3.71-3.85 (8H, m), 
4.18 (1H, m), 4.26-4.32 (1H, m), 4.42 (1H, IT), 4.49 (1H, 
m), 4.74 (1H, m). 5.40 (1H. m). 5.89 (1H, a). 6.99-7.02 
(2H, m), 7.46 	m), 7.65 (1H, m). 

ESI-MS mlz: 
526 [M+H]-1- 

F 
FF3 

1H-NMR (CDClay 8: 3.72-3.91 (131-1, m), 4.07-4.44 (4H, 
m), 4.68-4.84 (11-1, m):  5.36-5 58 (211, m), 5.92 OH, my:  
6.39-7.13 (2H, m), 7.57-7.65 (21-1, m). 

ESI-MS 
528 [M+H]-E 

b 

Example Structural formula 	 NMR MS 

668 

F 

F 	1H-NMR (CDCI3) 8: 1.86-2.40(5H, m), 2.71-2.88(2H, m), 

\ 	 2.96-3.20(3H, m), 3.15(1 H, m), 3.76-4.24(7H, m), 4.43- 
N 	HN . 	 4.45(1H, m), 5.69-6.03(1H, m), 5.99-6.03(1H, m), 

• 
6.83(1H, m), 6.93(1 H, br a), 6.97-7.06(2H, m). 

414 	. 

ESI-MS m/z: 
434 [M+H]+ 

669 

1H-NMR (CDCI3) 8: 1.63 (1H, m), 2.04 (1H, m), 2.46- 
F3 	(3H, m), 2.87-2.99 (3H, m), 3.21 (1H, dd, J=5.5, 

16.6 Hz), 3.56 (1H, dd, J=4.8, 8.7 Hz), 3.69 (2H, t, J=4.3 
\ 	 Hz), 3.75 (1H, q, J=8.2 Hz), 3.82-3.90 {2H, m), 4.13 (2H, 

D

. 

 CO-..„.„,N 	
t, J=5.5 Hz), 4.22-4.29 (2H, m), 4.66 (1H, m), 6.52 (1H, 
s), 6.95 (1H, d, J=8.6 Hz), 7.00 (1H, d, J=8.0 Hz), 7.33 
(1H, s), 7.38 (1H, d, J=8.5 Hz).  

ESI-MS 
451 [M+

m/z:
1-1]-1- 

ESI-MS miz: 
455 [M+H]+ 670 

F3 
F 	

4I 	

1H-NMR (CDCI3) 8 : 1.87-1.99 (1H, m), 2.08-2.19 (1H, 

ry 	NM. 	 m), 2.81-3.07 (2H, m), 3.26 (1H, m), 3.62-4.04 (6H, m), 
• 4.09-4.48 (4H, m), 4.69-4.85 (1H, m), 5.38-5.59 (1H, m), 

6.52-6.56 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

671 

1H-NMR (CDCI3) 8: 1.15-1.19 (6H, m), 2.75-2.82 (2H, 
F 	CF3  m), 2.96-3.08 (2H, m), 3.54-3.65 (3H, m), 3.74-3.80 (2H, 

, j,,0_,N_Nr-- Lt . 	lip 	m), 4.09-4.45 (4H, m), 4.69-4.87 (1H, m), 5.38-5.59 (1H, 
m), 6.50-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 

. 	 m). 

ESI-MS 
471 [M+

miz:
H]+ 

ESI-MS m/z: 
483 [M+H]+ 

ESI-MS rritz: 
469 [M+H]+ 

672 

1H-NMR (CDCI3) 8: 1.18-1.30 (2H, m), 1.64 (1H, m), 
CF3 	

1.81-1.96 (2H, in), 2.33-2.46 (2H, m), 2,78-3,00 (2H, m), F 

. 	
3.13-3.21 (1H, m), 3.38-3.46 (1H, m), 3.56-3.73 (2H, m), 

Pa,Nr21-,)-"iN\ 	HN 	

3.83-3.98 (2H, al), 4.07-4.47 (4H, m), 4.69-4.87 (1H, m), 
5.38-5.59 (1H, m), 6.50-6.54 (1H, m), 6.95-7.22 (2H, m), 
7.57-7.65 (2H, m). 

673 

CF3  1H-NMR (CDCI3) .5: 1.63 (1H, m), 2.03 (1H, m), 2.48- 
-- 	2.57 (3H, m), 2.87-2.99 (2H, m), 3.54-3.91 (6H, m), 4.09- 
\ / 

	

Ht,, 	0 	 4A5 (4H, m), 4.68-4.87 (1H, m), 5.38-5.59 (1H, m), 6.51- 

	

--„,.-1---1-A 	 6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, my 

674 

1H-NMR (CDCI3) 8: 1.24-1.42 (2H, m), 1.49 (1H, m), 
F 	1.62 (1H, m), 1.71 (1H, m), 1.76-1.93 (2H, m), 2.00-2.19 
F 	(2H, m), 2.86 (1H, m), 3.04 (2H, dt, J = 4.4, 17.4 Hz), 
. 	3.16 (1H, dd, J = 5.3, 17.0 Hz), 3.42 (2H, tt, J = 1.8, 11.8 

....N 	HN.• 	 Hz), 3.95-3.99 (2H, m), 4.03-4.21 (4H, m), 4.30 (1H, m), 

	

(a/CNo)j-(0 	. 	 4.61 (1H, m), 5.88 (1H, tt, J = 4.5, 56.7 Hz), 5.99 (1H, s), 
6.84 (1H, d, J = 8.3 Hz), 6.93 (1H, s), 6.99-7.01 (2H, m). 

E45621-MS 

675 

F3C--\ 	 CF3 1Ff-NMR (CDCI3) 8 : 3.39 (11i, m), 3.71-3.85 (8H, m), 
4.18 (1H, m), 4.26-4.32 (1H, m), 4.42 (1H, m), 4.49 (1H, 

	

0 	N 	HN.-- 	 m), 4.74 (1H, m), 5.40 (1H, m), 5.89 (1H, s), 6.99-7.02 

	

\_ 	jr4-__)--\K0 	 (2H, m), 7.48 (1H, m), 7.65 (1H, m). 

ESI-MS miz: 
526 [M+H]+ 

676 

	

F3c-,,, 	 F3 

	

0 	 1 H-NMR (CDCI3) 8: 3.72-3.91 (8H, m), 4.07-4.44 (4H, 
m), 4.68-4.84 (1H, m), 5.36-5.58 (2H, m), 5.92 (1H, m), 	ESI-MS mtz: 

	

N_N Mi.. 	 528 [M+H]+ 

	

-(0 	. 	
6.89-7.13 (2H, m), 7.57-7.65 (2H, m). 

Example Structural formula 	 NMR MS 

668 

F 

F 	1H-NMR (CDCI3) 8: 1.86-2.40(5H, m), 2.71-2.88(2H, m), 

\ 	 2.96-3.20(3H, m), 3.15(1 H, m), 3.76-4.24(7H, m), 4.43- 
N 	HN . 	 4.45(1H, m), 5.69-6.03(1H, m), 5.99-6.03(1H, m), 

• 
6.83(1H, m), 6.93(1 H, br a), 6.97-7.06(2H, m). 

414 	. 

ESI-MS m/z: 
434 [M+H]+ 

669 

1H-NMR (CDCI3) 8: 1.63 (1H, m), 2.04 (1H, m), 2.46- 
F3 	(3H, m), 2.87-2.99 (3H, m), 3.21 (1H, dd, J=5.5, 

16.6 Hz), 3.56 (1H, dd, J=4.8, 8.7 Hz), 3.69 (2H, t, J=4.3 
\ 	 Hz), 3.75 (1H, q, J=8.2 Hz), 3.82-3.90 {2H, m), 4.13 (2H, 

D

. 

 CO-..„.„,N 	
t, J=5.5 Hz), 4.22-4.29 (2H, m), 4.66 (1H, m), 6.52 (1H, 
s), 6.95 (1H, d, J=8.6 Hz), 7.00 (1H, d, J=8.0 Hz), 7.33 
(1H, s), 7.38 (1H, d, J=8.5 Hz).  

ESI-MS 
451 [M+

m/z:
1-1]-1- 

ESI-MS miz: 
455 [M+H]+ 670 

F3 
F 	

4I 	

1H-NMR (CDCI3) 8 : 1.87-1.99 (1H, m), 2.08-2.19 (1H, 

ry 	NM. 	 m), 2.81-3.07 (2H, m), 3.26 (1H, m), 3.62-4.04 (6H, m), 
• 4.09-4.48 (4H, m), 4.69-4.85 (1H, m), 5.38-5.59 (1H, m), 

6.52-6.56 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

671 

1H-NMR (CDCI3) 8: 1.15-1.19 (6H, m), 2.75-2.82 (2H, 
F 	CF3  m), 2.96-3.08 (2H, m), 3.54-3.65 (3H, m), 3.74-3.80 (2H, 

, j,,0_,N_Nr-- Lt . 	lip 	m), 4.09-4.45 (4H, m), 4.69-4.87 (1H, m), 5.38-5.59 (1H, 
m), 6.50-6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, 

. 	 m). 

ESI-MS 
471 [M+

miz:
H]+ 

ESI-MS m/z: 
483 [M+H]+ 

ESI-MS rritz: 
469 [M+H]+ 

672 

1H-NMR (CDCI3) 8: 1.18-1.30 (2H, m), 1.64 (1H, m), 
CF3 	

1.81-1.96 (2H, in), 2.33-2.46 (2H, m), 2,78-3,00 (2H, m), F 

. 	
3.13-3.21 (1H, m), 3.38-3.46 (1H, m), 3.56-3.73 (2H, m), 

Pa,Nr21-,)-"iN\ 	HN 	

3.83-3.98 (2H, al), 4.07-4.47 (4H, m), 4.69-4.87 (1H, m), 
5.38-5.59 (1H, m), 6.50-6.54 (1H, m), 6.95-7.22 (2H, m), 
7.57-7.65 (2H, m). 

673 

CF3  1H-NMR (CDCI3) .5: 1.63 (1H, m), 2.03 (1H, m), 2.48- 
-- 	2.57 (3H, m), 2.87-2.99 (2H, m), 3.54-3.91 (6H, m), 4.09- 
\ / 

	

Ht,, 	0 	 4A5 (4H, m), 4.68-4.87 (1H, m), 5.38-5.59 (1H, m), 6.51- 

	

--„,.-1---1-A 	 6.55 (1H, m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, my 

674 

1H-NMR (CDCI3) 8: 1.24-1.42 (2H, m), 1.49 (1H, m), 
F 	1.62 (1H, m), 1.71 (1H, m), 1.76-1.93 (2H, m), 2.00-2.19 
F 	(2H, m), 2.86 (1H, m), 3.04 (2H, dt, J = 4.4, 17.4 Hz), 
. 	3.16 (1H, dd, J = 5.3, 17.0 Hz), 3.42 (2H, tt, J = 1.8, 11.8 

....N 	HN.• 	 Hz), 3.95-3.99 (2H, m), 4.03-4.21 (4H, m), 4.30 (1H, m), 

	

(a/CNo)j-(0 	. 	 4.61 (1H, m), 5.88 (1H, tt, J = 4.5, 56.7 Hz), 5.99 (1H, s), 
6.84 (1H, d, J = 8.3 Hz), 6.93 (1H, s), 6.99-7.01 (2H, m). 

E45621-MS 

675 

F3C--\ 	 CF3 1Ff-NMR (CDCI3) 8 : 3.39 (11i, m), 3.71-3.85 (8H, m), 
4.18 (1H, m), 4.26-4.32 (1H, m), 4.42 (1H, m), 4.49 (1H, 

	

0 	N 	HN.-- 	 m), 4.74 (1H, m), 5.40 (1H, m), 5.89 (1H, s), 6.99-7.02 

	

\_ 	jr4-__)--\K0 	 (2H, m), 7.48 (1H, m), 7.65 (1H, m). 

ESI-MS miz: 
526 [M+H]+ 

676 

	

F3c-,,, 	 F3 

	

0 	 1 H-NMR (CDCI3) 8: 3.72-3.91 (8H, m), 4.07-4.44 (4H, 
m), 4.68-4.84 (1H, m), 5.36-5.58 (2H, m), 5.92 (1H, m), 	ESI-MS mtz: 

	

N_N Mi.. 	 528 [M+H]+ 

	

-(0 	. 	
6.89-7.13 (2H, m), 7.57-7.65 (2H, m). 
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677 

679 

Structural formula NMR MS 

ES I-MS mix: 
509 EM+111+ 

ES I-MS m/z: 
493 [M+Hi+ 

0f.9 
N H 

H 

0 

F \ 
CFy 

-- 

- , 
 

111 NMR (CDC13) 8. 2.85 (2H, t, J=5.2 Hz), 302-3.08 
m), 3.78-3.90 (6H, rn). 4.16 (2H, rn), 4.22 (1H, m), 

4.35 (1 It m), 4.68 (1H, rn), 4.92 (1H, t, J=4 2 Hz), 	54 
(111, a), 6.97 (111, d, .1.8.6 Hz), 7.30 (1H, d, J=8.3 Hz), 
7.48 (11-I. dd, J=2.2. 8.6 Hz). 7_62 (1H, 

1H-NMR (CDCI3) 8 8:279-2.86(2H, m), 2.97-3_08 (2H, 
m), 3.65-3.80 (6H, m), 4.08-4.47 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 5.72-6.04 (1111 m), 6.51-6.55 (11-1, 
m), 6.95-7.22 (211, m). 7.57-7.65 (2H, m). 

F ,CF3 11-1-NMR (013Cla) 8 : 2.01-2.15 (2H, m). 3.90-4.21 (7111 

F3C-- 

Example 

678 

4 /1  
4.34-1.54 	4.76 	5.43 	5.51 m), (2H, m), (1 H, m), (0.4H, m). 

(0.6H, m), 6.26 (0.4H, a). 6.30 (0.611, s), 6.90-7.18 (2H. 
m), 7.57-7.60 (21-1, m). 

ES I-MS m/z: 
498 (Mill+ 

680 
Q 	N N 	.(-14 	7 

0 

ii-NMR (CIDCID 6 : 1.96-2.07(211, rn), 2.92(1H, dd, 
J-=•16.7, 6.1 Hz), 3.21(1H, tar d, J.16.7 H4 3.73-
4.17(10H, m), 4.19-4.28(2H, m), 4.42(111, m), 4.65(1H, 
m), 6.49(1H, s), 6.92-7.02(2H, m), 7.33(1H, br s), 
7.39(1H, m) 

681 

682 

1H-NMR (CDCW 8: 1.96-2.11(2H, m). 3.03-3.19(1H, m), 
3.69-3.85(5H, m), 3,57-4.25(611, m), 4,29-4.47(21-1, m). 
4.64(1H, m), 4_92(1H, m), 6 25-6.26(1H, m), 6.97(1-1, d, 
J=6.6 Hz), 7.25-7.32(1H, m), 7.48(1H, dd, .J=8.6. 1.8 Hz), 
7.64(1H, d...i =1 8 Hz). 

1H-NMR (C DCI3) 6: 1.96-2.11(2H, rn), 2.85(1H, rn), 
3.15(1 I-1, m). 3.72-3.83(5H, m), 3.85-4,23(7H, m), 
4.40(1 H, m), 4 60(1H. rn), 6.24(1H, s), 6.81(1H, dd, 
J=8.6, 2.0 Hz), 6.99(1H, m), 7.04(1H, m), 7.08(1 H, m). 

ES I-MS m/z: 
524 EM-t-h1+ 

ES I-MS m/z: 
540 [M44-1+ 

ESI-MS rrt/z: 
496 

F310,  

FA 

683 	 N N, 

FaC 
 • ° 

1H-NM11 (CDC13) 3 : 1.75 (1H, rn), 2.02 (1 I-I, m), 2.39 
(1H, m), 2.79 (1H, dd, J=4.7, 18.5 Hz), 3.62-3.67 (2H. m), 
3.76-3.86 (3H. m). 4,13 (1H, m), 4.21 (111, m). 4.33-4.36 
(3H, m), 4.65 (1H, rn), 4.93 (1H, bra), 6.25 (1h, s), 6.9( 
(1 H d, si=a.6 Hz), 7.26-7.31 (1H, m), 7.49 (1H, m), 7.65 
(1H, s). 

ESI-MS m/z: 
510 ftit1+Hi+ 

F 

F 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) : 2.85 (2H, t, J=5.2 Hz), 3.02-3.08 
(3H, m), 3.78-3.90 (6H, m), 4.16 (2H, m), 4.22 (1H, m), 
4.35 (1H, m), 4.66 (1H, m), 4.92 (1H, t, J=4.2 Hz), 6.54 
(1H, s), 6.97 (1H, d, J=8.6 Hz), 7.30 (1H, d, J=8.3 Hz), 
7.48 (1H, dd, J=2.2, 8.6 Hz), 7.62 (1H, s). 

677 ESI-MS rn/z: 
509 [M+H]+ 

1H-NMR (CDCI3) : 2.79-2.86 (2H, m), 2.97-3.08 (2H, 
m), 3.65-3.80 (6H, m), 4.08-4.47 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 5.72-6.04 (1H, m), 6.51-6.55 (1H, 
m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

678 ESI-MS m/z: 
493 [M+H]+ 

1 H-NMR (CDCI3) : 2.01-2.15 (2H, m), 3.90-4.21 (7H, 
m), 4.34-4.54 (21-I, m), 4.76 (1H, m), 5.43 (0.4H, m), 5.51 
(0.6H, m), 6.26 (0.4H, s), 6.30 (0.6H, s), 6.90-7.18 (2H, 
m), 7.57-7.65 (2H, m). 

679 ESI-MS m/z: 
498 [M+H]+ 

1H-NMR (CDCI3) 8 : 1.96-2.07(2H, m), 2.92(1H, dd, 
J=16.7, 6.1 Hz), 3.21(1H, br d, J=16.7 Hz), 3.73-
4.17(10H, m), 4.19-4.28(2H, m), 4.42(1H, m), 4.65(1H, 
m), 6.49(1H, s), 6.92-7.02(2H, m), 7.33(1 H, br s), 
7.39(1 H, m). 

1H-NMR (CDCI3) 6: 1.96-2.11(2H, m), 3.03-3.19(1H, m), 
3.69-3.85(5H, m), 3.87-4.25(6H, m), 4.29-4.47(2H, m), 
4.64(1 H, m), 4.92(1H, m), 6.25-6.26(1 H, m), 6.97(1H, d, 
J=8.6 Hz), 7.25-7.32(1H, m), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.64(1 H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 8: 1.96-2.11(2H, m), 2.85(1H, m), 
3.15(1 H, m), 3.72-3.83(51-1, m), 3.85-4.23(7H, m), 
4.40(1H, m), 4.60(1H, m), 6.24(1H, s), 6.81(1H, dd, 
J=B.6, 2.0 Hz), 6.99(1H, m), 7.04(1 H, m), 7.08(1H, m). 

680 

681 

682 

1H-NMR (CDCI3) 	1.75 (1H, m), 2.02 (1H, m), 2.39 
(1H, m), 2.79 (1H, dd, J=4.7, 18.5 Hz), 3.62-3.67 (2H, m), 
3.76-3.86 (3H, m), 4.13 (1H, m), 4.21 (1H, m), 4.33-4.36 
(3H, m), 4.65 (1H, m), 4.93 (1H, brs), 6.25 (1H, s), 6.97 
(1H, d, J=8.6 Hz), 7.26-7.31 (1H, m), 7.49 (1H, m), 7.65 
(1H, s). 

683 ESI-MS 
510 [M+H]+ 

Example 

ESI-MS m/z: 
524 [M+H]+ 

ESI-MS m/z: 
540 [M+H]+ 

ESI-MS miz: 
490 [M+H]+ 

F 

F 

Structural formula NMR 	 MS 

1H-NMR (CDCI3) : 2.85 (2H, t, J=5.2 Hz), 3.02-3.08 
(3H, m), 3.78-3.90 (6H, m), 4.16 (2H, m), 4.22 (1H, m), 
4.35 (1H, m), 4.66 (1H, m), 4.92 (1H, t, J=4.2 Hz), 6.54 
(1H, s), 6.97 (1H, d, J=8.6 Hz), 7.30 (1H, d, J=8.3 Hz), 
7.48 (1H, dd, J=2.2, 8.6 Hz), 7.62 (1H, s). 

677 ESI-MS rn/z: 
509 [M+H]+ 

1H-NMR (CDCI3) : 2.79-2.86 (2H, m), 2.97-3.08 (2H, 
m), 3.65-3.80 (6H, m), 4.08-4.47 (4H, m), 4.69-4.87 (1H, 
m), 5.38-5.59 (1H, m), 5.72-6.04 (1H, m), 6.51-6.55 (1H, 
m), 6.95-7.22 (2H, m), 7.57-7.65 (2H, m). 

678 ESI-MS m/z: 
493 [M+H]+ 

1 H-NMR (CDCI3) : 2.01-2.15 (2H, m), 3.90-4.21 (7H, 
m), 4.34-4.54 (21-I, m), 4.76 (1H, m), 5.43 (0.4H, m), 5.51 
(0.6H, m), 6.26 (0.4H, s), 6.30 (0.6H, s), 6.90-7.18 (2H, 
m), 7.57-7.65 (2H, m). 

679 ESI-MS m/z: 
498 [M+H]+ 

1H-NMR (CDCI3) 8 : 1.96-2.07(2H, m), 2.92(1H, dd, 
J=16.7, 6.1 Hz), 3.21(1H, br d, J=16.7 Hz), 3.73-
4.17(10H, m), 4.19-4.28(2H, m), 4.42(1H, m), 4.65(1H, 
m), 6.49(1H, s), 6.92-7.02(2H, m), 7.33(1 H, br s), 
7.39(1 H, m). 

1H-NMR (CDCI3) 6: 1.96-2.11(2H, m), 3.03-3.19(1H, m), 
3.69-3.85(5H, m), 3.87-4.25(6H, m), 4.29-4.47(2H, m), 
4.64(1 H, m), 4.92(1H, m), 6.25-6.26(1 H, m), 6.97(1H, d, 
J=8.6 Hz), 7.25-7.32(1H, m), 7.48(1H, dd, J=8.6, 1.8 Hz), 
7.64(1 H, d, J=1.8 Hz). 

1H-NMR (CDCI3) 8: 1.96-2.11(2H, m), 2.85(1H, m), 
3.15(1 H, m), 3.72-3.83(51-1, m), 3.85-4.23(7H, m), 
4.40(1H, m), 4.60(1H, m), 6.24(1H, s), 6.81(1H, dd, 
J=B.6, 2.0 Hz), 6.99(1H, m), 7.04(1 H, m), 7.08(1H, m). 

680 

681 

682 

1H-NMR (CDCI3) 	1.75 (1H, m), 2.02 (1H, m), 2.39 
(1H, m), 2.79 (1H, dd, J=4.7, 18.5 Hz), 3.62-3.67 (2H, m), 
3.76-3.86 (3H, m), 4.13 (1H, m), 4.21 (1H, m), 4.33-4.36 
(3H, m), 4.65 (1H, m), 4.93 (1H, brs), 6.25 (1H, s), 6.97 
(1H, d, J=8.6 Hz), 7.26-7.31 (1H, m), 7.49 (1H, m), 7.65 
(1H, s). 

683 ESI-MS 
510 [M+H]+ 

Example 

ESI-MS m/z: 
524 [M+H]+ 

ESI-MS m/z: 
540 [M+H]+ 

ESI-MS miz: 
490 [M+H]+ 
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[1477]  

Test Example 1: Human Nav1.7 inhibitory activity evaluation 

 A cell line in which human Nav1.7 and human Navβ1 subunits were stably expressed in 

HEK293A cells was used.  Dulbecco's Modified Eagle Medium (DMEM) supplemeted with 

10% fetal bovine serum, 600 µg/ml geneticin, and 2 µg/ml blasticidin S were used as  culture 

medium under the conditions of 37°C and 5% CO2 in T175 flasks to carry out culturing.  When 

60-80% confluence was reached, the cells were detached and a cell suspension of about 0.5-

5.0x106 cells / mL was prepared.  The amount of current through human Nav1.7 was recorded 

using a fully automatic patch clamp device QPatch16X (Sophion Biosciences) at room 

temperature.  As the extracellular solution, the solution of 145 mM NaCl, 4 mM KCl, 1 mM 
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MgCl2, 2 mM CaCl2, 10 mM Glucose, 10 mM 4-(2-hydroxyethyl) -1-piperazine ethanesulfonic 

acid (HEPES) at pH 7.4 was used.  As the intracellular solution, the solution of 135 mM CsF, 

1/5 mM glycol ether diaminetetraacetic acid (EGTA)/CsOH, 10 mM HEPES, 10 mM NaCl at pH 

7.3 was used.  The test compounds were dissolved in dimethyl sulfoxide (DMSO) and diluted 

with the extracellular solution to attain the DMSO concentration of 0.1% at the time of assay. 

 [1478] 

 The current response was obtained at a sampling frequency of 25 kHz, and noise was 

removed with a 3 kHz low-pass filter.  The holding potential was -100 mV.  Correction of the 

leakage current was carried out by applying a step pulse of -120 mV before the test pulse.  In 

order to investigate inhibitory action of the test compound, the following test pulse was given: 

Namely, after depolarizing pulse of -10 mV was applied for 50 milliseconds, it was fixed at -120 

mV for 500 milliseconds; a potential at which about 30-40% of the channel was inactivated was 

maintained for 15 seconds, then fixed again at -120 mV for 100 milliseconds, and finally a -10 

mV depolarization pulse was given for 50 milliseconds.  Test pulses were given before and after 

the test compound addition. 

 The inhibitory activity of the test compound was determined based on the amount of 

inward current generated by the second depolarization pulse, and the 50% inhibitory 

concentration (IC50) was calculated from the concentration-response curve.  IC50 values are 

shown in Tables 89 to 98 below. 

 Compounds with IC50 values of less than 1 µM are indicated by the letter “A”, and 

compounds with IC50 values less than 10 µM are indicated by the letter “B”. 

 Meanwhile, unless otherwise stated, “Example“ in the table refers to the compound 

intended for production in each Example; for example, the evaluation result for Example 1 

shows the evaluation result of the compound intended for production in Example 1. 

[1479] 

Test Example 2: Human Nav1.5 inhibitory activity evaluation 

 A cell line in which human Nav1.5 was stably expressed in HEK293 cells was used.  

DMEM supplemeted with 15% fetal bovine serum, 500 µg/ml geneticin, 100 units/ml penicillin, 

100 µg/ml streptomycin, 20 mM HEPES was used as  culture medium under the conditions of 

37°C and 5% CO2 in T175 flasks to carry out culturing.  When 60-80% confluence was 

reached, a cell suspension of about 0.5-5.0x106 cells/mL was prepared.  The amount of current 

through human Nav1.5 was recorded using a fully automatic patch clamp device QPatch16X at 

room temperature.  As the extracellular solution, 145 mM NaCl, 4 mM KCl, 1 mM MgCl2, 2 

mM CaCl2, 10 mM Glucose, and 10 mM HEPES at pH 7.4 was used.  As the intracellular 
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solution, 135 mM CsF, 1/5 mM EGTA/CsOH, 10 mM HEPES, and 10 mM NaCl at pH 7.3 was 

used.  The test compounds were dissolved in DMSO and diluted with the extracellular solution 

to attend  the DMSO concentration of 0.1% at the time of assay. 

 [1480] 

 The current response was obtained at a sampling frequency of 25 kHz, and noise was 

removed with a 3 kHz low-pass filter.  The holding potential was -80 mV.  Correction of the 

leakage current was carried out by applying a step pulse of -100 mV before the test pulse.  In 

order to investigate human Nav1.5 inhibitory effect of the test compound, test pulses imitating 

the action potential of cardiomyocytes were continuously given 20 times.  The test pulses were 

given before and after the test compound addition. 

[1481] 

 The inhibitory activity of the test compound was determined based on the amount of 

inward current generated by the 20th depolarization pulse, and the 50% inhibitory concentration 

(IC50) was calculated from the concentration-response curve. 

 The IC50 values of inhibitory action of the test compounds are shown in Tables 89 to 98 

below. 

 Compounds with an IC50 value of less than 1 µM are indicated by the letter “A”, 

compounds with an IC50 value of 1 µM or more and less than 3 µM are indicated by the letter 

“B” and compounds with an IC50 value of 3 µM or more is indicated by the letter “C”. 

[1482] 

Test Example 3: Effect on acute pain  

 Six-week old male ICR mice were used for the test.  Test compounds were orally 

administered at 1-10 mg/kg and the mice were habituated to a clear observation cage for 60 

minutes.  The mice were lightly restrained under no anesthesia and 20 µL of 80 µg/mL (0.8% 

ethanol-saline) capsaicin solution was injected subcutaneously into the plantar surface of rihgt 

hind paw of mice.  The mice were returned to the observation cage and, from just after that, the 

duration of pain-related behavior (licking, shaking) occurring in the right hind limb was 

measured as the reaction time for 5 minutes. 

 The inhibition rate of the test compound was determined by the following calculation 

formula. 

 

 Test compound inhibition rate (%) = 100 × [1- (response time of test compound 

administered group/ response time of vehicle control group)] 
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 The effect of the test compound on an acute pain is shown in Table 99 below.  

Compounds with an inhibition rate of 30% or more are indicated by the letter “A”, and 

compounds with an inhibition rate of 20% or more and less than 30% are indicated by the letter 

“B” and compounds with an inhibition rate of 10% or more but less than 20% is indicated by the 

letter “C”. 

[1483] 

Test Example 4: Effect on a neuropathic pain 

 Five-week old male ICR mice were used for the test.  The skin and muscles were 

incised to expose the sixth lumbar vertebra under isoflurane anesthesia, and the right transverse 

process was removed.  The L5 spinal nerve was isolated from the surrounding tissue to cut out, 

and then the incision site was sutured. 

 The 50% pain threshold of the plantar surface was determined by referring to the 

method of Chaplan SR et al.  (J Neurosci Methods 1994, 53: 55-63) using von Frey filaments 

(0.008 g, 0.02 g, 0.04 g, 0.07 g, 0.16 g, 0.4 g and 0.6 g).  First, the mice were placed in a 

measurement case with a lattice scaffold and habituatedd until the animal settled; 0.07 g of 

filament was pressed against the plantar surface for about 3 seconds. If withdrawal behavior was 

observed, the filament with the stimulation intensity one level lower was used to apply 

stimulation, and conversely, if the withdrawal behavior was not detected, the filament with the 

stimulation intensity one level higher was used to apply stimulation.  By repeating this 

operation, starting from 2 times before and after the presence or absence of escape behavior 

changed, the results for a total of 6 times were recorded, to calculate a 50% pain threshold using 

the following calculation formula. 

 

50% pain threshold (g)= (10[Xf+κδ]/10000) 

 

 Xf is the value of the stimulus intensity of the filament used in the last stimulation (log 

value), κ is the value derived from the pattern of presence/absence of withdrawal behavior for 6 

times, and δ is the difference in stimulus intensity (log value) between the filaments used (here 

0.365). 

 Animals that showed as a 50% pain threshold of the affected limb plantar surface of 

0.16 g or more before the surgery and 0.08 g or less after 1 week after the surgery were used as 

allodynia-developed animals for evaluation of the test substance. 

 Each of the present inventive compounds, for example, Example 70, isomer A of 

Example 103, isomer A of Example 134, isomer A of Example 161, Example 288, and Example 



Example NaV1.7 IC5c  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 IC50  

1 B C 38 B C 
2 (isomer A) A B 39 (isomer A) B B 
2 (isomer B) A 

A 
C 39 (isomer B) B C 

3 B 40 B C 
4 B C 41 B C 
5 A B 42 B 
6 B B 43 B C 

7 (isomer A) A B 44 B C 
7 (isomer B) A C 45 B 

8 A C 46 B B 
9 (isomer A) B C 47 B C 
9 (isomer B) A C 48 B C 

10 B 49 B C 
11 A C 50 B 

A B 12 A B 51 
13 B 52 A B 
14 B C 53 B 
15 A 54 B 
16 A A 55 A B 
17 A B 56 B 
18 A 57 A A 
19 A A 58 B C 
20 A A 59 B C 
21 A A 60 B C 
22 B C 61 B C 
23 B C 62 B C 
24 A 63 B 
25 B B 64 B A 
26 B C 65 A A 
27 A A 66 B A 
28 B C 67 A A 
29 B B 68 B C 
30 B C 69 B 
31 A 70 A B 
32 B B 71 A A 
33 A B 72 A C 
34 
35 

B 
A 

C 
B 

73 
74 (isomer A) 

B 
A C 

36 A C 74 (isomer B) A 
37 B C 75 A C 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

1 B C 38 B C 
2 (isomer A) A B 39 (isomer A) B B 
2 (isomer B) A C 39 (isomer B) B C 

3 A B 40 B C 
4 B C 41 B C 
5 A B 42 B 
6 B B 43 B C 

7 (isomer A) A B 44 B C 
7 (isomer B) A C 45 B 

8 A C 46 B B 
9 (isomer A) B C 47 B C 
9 (isomer B) A C 48 B C 

10 B 49 B C 
11 A C 50 B 
12 A B 51 A B 
13 B 52 A B 
14 B C 53 B 
15 A 54 B 
16 A A 55 A B 
17 A B 56 B 
18 A 57 A A 
19 A A 58 B C 
20 A A 59 B C 
21 A A 60 B C 
22 B C 61 B C 
23 B C 62 B C 
24 A 63 B 
25 B B 64 B A 
26 B C 65 A A 
27 A A 66 B A 
28 B C 67 A A 
29 B B 68 B C 
30 B C 69 B 
31 A 70 A B 
32 B B 71 A A 
33 A B 72 A C 
34 B C 73 B 
35 A B 74 (isomer A) A C 
36 A C 74 (isomer B) A 
37 B C 75 A C 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

1 B C 38 B C 
2 (isomer A) A B 39 (isomer A) B B 
2 (isomer B) A C 39 (isomer B) B C 

3 A B 40 B C 
4 B C 41 B C 
5 A B 42 B 
6 B B 43 B C 

7 (isomer A) A B 44 B C 
7 (isomer B) A C 45 B 

8 A C 46 B B 
9 (isomer A) B C 47 B C 
9 (isomer B) A C 48 B C 

10 B 49 B C 
11 A C 50 B 
12 A B 51 A B 
13 B 52 A B 
14 B C 53 B 
15 A 54 B 
16 A A 55 A B 
17 A B 56 B 
18 A 57 A A 
19 A A 58 B C 
20 A A 59 B C 
21 A A 60 B C 
22 B C 61 B C 
23 B C 62 B C 
24 A 63 B 
25 B B 64 B A 
26 B C 65 A A 
27 A A 66 B A 
28 B C 67 A A 
29 B B 68 B C 
30 B C 69 B 
31 A 70 A B 
32 B B 71 A A 
33 A B 72 A C 
34 B C 73 B 
35 A B 74 (isomer A) A C 
36 A C 74 (isomer B) A 
37 B C 75 A C 
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290, increased the 50% pain threshold at a dose of 10 mg/kg or less in single oral administration, 

and showed antiallodynic effect. 

[1484] 

[Table 89] 

 

[1485] 

[Table 90] 



Example NaV1.7 IC50  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 1050  

76 A C 110 A 0 
77 A C 111 (isomer A) A B 
78 B C 111 (isomer B) A B 
79 B C 112 A 0 
80 A 0 113 (isomer A) A B 
81 A C 113 (isomer B) A A 
82 B 114 B C 
83 A B 115 (isomer A) B C 
84 B C 115 (isomer B) B 
85 A C 116 A 
86 A C 117 A A 
87 B C 118 A A 
88 A 119 A 
89 A 120 B 
90 A B 121 B 
91 B C 122 B C 

92 (isomer A) A C 123 B C 
92 (isomer B) A C 124 (isomer A) A 0 

93 A 124 (isomer B) B C 
94 A B 125 B 0 

95 (isomer A) A C 126 A B 
95 (isomer B) 

96 
A C 127 (isomer A) A C 
A B 127 (isomer B) A C 

97 (isomer A) A 128 A B 
97 (isomer B) A C 129 (isomer A) A C 

98 A 129 (isomer B) A B 
99 A 130 B C 

100 B C 131 (isomer A) A B 
101 (isomer A) A C 131 (isomer B) B 0 
101 (isomer B) B C 132 B 

102 A C 133 A B 
103 (isomer A) A C 1 34 (isomer A) A B 
103 (isomer B) B C 134 (isomer B) B C 

104 A 135 A B 
105 A A 136 (isomer A) A A 
106 A 136 (isomer B) A B 
107 B 137 A C 
108 A B 138 (isomer A) A 

109 (isomer A) A B 138 (isomer B) B 
109 (isomer B) B 0 139 A C 

Example NaV1.7 IC50  flaV1.5 1050  Example NaV1.7 1050 NaV1.5 1050 

76 A C 110 A C 
77 A C 111 (isomer A) A B 
78 B C 111 (isomer B) A B 
79 B C 112 A C 
80 A C 113 (isomer A) A B 
81 A C 113 (isomer B) A A 
82 B 114 B C 
83 A B 115 (isomer A) B C 
84 B C 115 (isomer B) B 
85 A C 116 A 
86 A C 117 A A 
87 B C 118 A A 
88 A 119 A 
89 A 120 B 
90 A B 121 B 
91 B C 122 B C 

92 (isomer A) A C 123 B C 
92 (isomer B) A C 124 (isomer A) A C 

93 A 124 (isomer B) B C 
94 A B 125 B C 

95 (isomer A) A C 126 A B 
95 (isomer B) A C 127 (isomer A) A C 

96 A B 127 (isomer B) A C 
97 (isomer A) A 128 A B 
97 (isomer B) A C 129 (isomer A) A C 

98 A 129 (isomer B) A B 
99 A 130 B C 
100 B C 131 (isomer A) A B 

101 (isomer A) A C 131 (isomer B) B C 
101 (isomer B) B C 132 B 

102 A C 133 A B 
103 (isomer A) A C 134 (isomer A) A B 
103 (isomer B) B C 134 (isomer B) B C 

104 A 135 A B 
105 A A 136 (isomer A) A A 
106 A 136 (isomer B) A B 
107 B 137 A C 
108 A B 138 (isomer A) A 

109 (isomer A) A B 138 (isomer B) B 
109 (isomer B) B C 139 A C 

Example NaV1.7 IC50  flaV1.5 1050  Example NaV1.7 1050 NaV1.5 1050 

76 A C 110 A C 
77 A C 111 (isomer A) A B 
78 B C 111 (isomer B) A B 
79 B C 112 A C 
80 A C 113 (isomer A) A B 
81 A C 113 (isomer B) A A 
82 B 114 B C 
83 A B 115 (isomer A) B C 
84 B C 115 (isomer B) B 
85 A C 116 A 
86 A C 117 A A 
87 B C 118 A A 
88 A 119 A 
89 A 120 B 
90 A B 121 B 
91 B C 122 B C 

92 (isomer A) A C 123 B C 
92 (isomer B) A C 124 (isomer A) A C 

93 A 124 (isomer B) B C 
94 A B 125 B C 

95 (isomer A) A C 126 A B 
95 (isomer B) A C 127 (isomer A) A C 

96 A B 127 (isomer B) A C 
97 (isomer A) A 128 A B 
97 (isomer B) A C 129 (isomer A) A C 

98 A 129 (isomer B) A B 
99 A 130 B C 
100 B C 131 (isomer A) A B 

101 (isomer A) A C 131 (isomer B) B C 
101 (isomer B) B C 132 B 

102 A C 133 A B 
103 (isomer A) A C 134 (isomer A) A B 
103 (isomer B) B C 134 (isomer B) B C 

104 A 135 A B 
105 A A 136 (isomer A) A A 
106 A 136 (isomer B) A B 
107 B 137 A C 
108 A B 138 (isomer A) A 

109 (isomer A) A B 138 (isomer B) B 
109 (isomer B) B C 139 A C 
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[1486] 

[Table 91] 



Example NaV1.7 1050  NaV1.5 IC50  Example NaV1.7 1050  NaV1.5 IC,- D 
140 (isomer A) A C 167 A B 

140 (isomer B) A B 168 B C 

141 A C 169 A B 

142 (isomer A) A B 170 (isomer A) A B 
142 (isomer B) A C 170 (isomer B) A A 

143 A C 171 A B 

144 (isomer A) A 172 B C 
144 (isomer B) A C 173 (isomer A) A C 

145 A C 173 (isomer B) B 
146 (isomer A) B 174 A C 

146 (isomer B) A C 175 B C 
147 A C 176 B 

148 (isomer A) A 177 A B 

148 (isomer B) A C 178 B C 
149 A B 179 B 

150 (isomer A) A 180 B 
150 (isomer B) A B 181 A C 

151 A B 182 B C 

152 (isomer A) A C 183 	_ L_ 	B 
152 (isomer B) A C 184 (isomer A) A 1=1 

153 (isomer A) A B 184 (isomer B) B 
153 (isomer B) A 185 A C 

154 (isomer A) B 186 (isomer A) B C 

155 B C 186 (isomer B) A B 
156 (isomer A) A 0 187 A C 

156 (isomer B) B 188 (isomer A) A A 

157 B C 188 (isomer B) A C 
158 (isomer A) A C 189 A C 

158 (isomer B) B 190 (isomer A) A C 
159 A C 190 (isomer B) A 

160 A C 191 A 
161 (isomer A) A C 192 (isomer B) 

193 

A 

13 161 (isomer B) B 

162 A C 194 (isomer A) B 
163 (isomer A) A B 194 (isomer B) A C 

163 (isomer B) B 195 A C 
164 A C 196 (isomer A) A B 

165 (isomer A) A 196 (isomer B) A C 

165 (isomer B) B 197 A C 
166 A 198 (isomer A) B 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

140 (isomer A) A C 167 A B 
140 (isomer B) A B 168 B C 

141 A C 169 A B 
142 (isomer A) A B 170 (isomer A) A B 
142 (isomer B) A C 170 (isomer B) A A 

143 A C 171 A B 
144 (isomer A) A 172 B C 
144 (isomer B) A C 173 (isomer A) A C 

145 A C 173 (isomer B) B 
146 (isomer A) B 174 A C 
146 (isomer B) A C 175 B C 

147 A C 176 B 
148 (isomer A) A 177 A B 
148 (isomer B) A C 178 B C 

149 A B 179 B 
150 (isomer A) A 180 B 
150 (isomer B) A B 181 A C 

151 A B 182 B C 
152 (isomer A) A C 183 B 
152 (isomer B) A C 184 (isomer A) A B 
153 (isomer A) A B 184 (isomer B) B 
153 (isomer B) A 185 A C 
154 (isomer A) B 186 (isomer A) B C 

155 B C 186 (isomer B) A B 
156 (isomer A) A C 187 A C 
156 (isomer B) B 188 (isomer A) A A 

157 B C 188 (isomer B) A C 
158 (isomer A) A C 189 A C 
158 (isomer B) B 190 (isomer A) A C 

159 A C 190 (isomer B) A 
160 A C 191 A 

161 (isomer A) A C 192 (isomer B) A 
161 (isomer B) B 193 B 

162 A C 194 (isomer A) B 
163 (isomer A) A B 194 (isomer B) A C 
163 (isomer B) B 195 A C 

164 A C 196 (isomer A) A B 
165 (isomer A) A 196 (isomer B) A C 
165 (isomer B) B 197 A C 

166 A 198 (isomer A) B 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

140 (isomer A) A C 167 A B 
140 (isomer B) A B 168 B C 

141 A C 169 A B 
142 (isomer A) A B 170 (isomer A) A B 
142 (isomer B) A C 170 (isomer B) A A 

143 A C 171 A B 
144 (isomer A) A 172 B C 
144 (isomer B) A C 173 (isomer A) A C 

145 A C 173 (isomer B) B 
146 (isomer A) B 174 A C 
146 (isomer B) A C 175 B C 

147 A C 176 B 
148 (isomer A) A 177 A B 
148 (isomer B) A C 178 B C 

149 A B 179 B 
150 (isomer A) A 180 B 
150 (isomer B) A B 181 A C 

151 A B 182 B C 
152 (isomer A) A C 183 B 
152 (isomer B) A C 184 (isomer A) A B 
153 (isomer A) A B 184 (isomer B) B 
153 (isomer B) A 185 A C 
154 (isomer A) B 186 (isomer A) B C 

155 B C 186 (isomer B) A B 
156 (isomer A) A C 187 A C 
156 (isomer B) B 188 (isomer A) A A 

157 B C 188 (isomer B) A C 
158 (isomer A) A C 189 A C 
158 (isomer B) B 190 (isomer A) A C 

159 A C 190 (isomer B) A 
160 A C 191 A 

161 (isomer A) A C 192 (isomer B) A 
161 (isomer B) B 193 B 

162 A C 194 (isomer A) B 
163 (isomer A) A B 194 (isomer B) A C 
163 (isomer B) B 195 A C 

164 A C 196 (isomer A) A B 
165 (isomer A) A 196 (isomer B) A C 
165 (isomer B) B 197 A C 

166 A 198 (isomer A) B 
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 [1487] 

[Table 92] 



Example NaV1.7 IC50 NaV1.5 IC50 Example NaV1.7 IC50  NaV1.5 ICED 

198 (isomer B) A C 224 (isomer B) A B 

199 B C 225 A B 

200 (isomer A) B C 226 (isomer A) A C 

200 (isomer B) A C 226 (isomer B) A B 

201 A B 227 A B 

202 (isomer A) A C 228 (isomer A) A C 

202 (isomer B) A A 228 (isomer B) B 

203 A C 229 A B 

204 (isomer A) A C 230 (isomer A)1 A C 

204 (isomer B) A B 230 (isomer B) B 

205 B C 231 A C 

206 (isomer A) A 232 (isomer A) A 

A 

B 

C 206 (isomer B) A C 232 (isomer B) 

207 (isomer B) A B 233 A A 

208 A A 234 (isomer A) A C 

209 (isomer A) B 234 (isomer B) A A 

209 (isomer B) A A 235 B 

210 A 236 (isomer A) A B 

211 (isomer A) A 236 (isomer B) A B 

211 (isomer B) A A 237 A 

212 A 0 238 (isomer A) A 

213 (isomer A) A C 238 (isomer B) A 

213 (isomer B) A C 239 A 

214 A B 240 (isomer A)1 B 

215 (isomer A) A B 240 (isomer B) B 

215 (isomer B) A B 241 (isomer A) A 

216 A 242 (isomer A) A 

217 (isomer A) A B 242 (isomer B) A 

217 (isomer B) A A 243 A C 

218 A C 244 (isomer A) A B 

219 (isomer A) B C 244 (isomer B) A A 

219 (isomer B) A B 245 A B 

220 B B 246 (isomer A) A B 

221 (isomer A) B 0 246 (isomer B) A C 

221 (isomer B) A B 247 (isomer A) A B 

222 A C 247 (isomer B) A B 

223 (isomer A) B 248 (isomer A) A B 

223 (isomer B) A B 248 (isomer B) B 

224 (isomer A) A C 249 B 

Example NaV1.7 1050  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 1050 

198 (isomer B) A C 224 (isomer B) A B 

199 B C 225 A B 
200 (isomer A) B C 226 (isomer A) A C 

200 (isomer B) A C 226 (isomer B) A B 

201 A B 227 A B 

202 (isomer A) A C 228 (isomer A) A C 
202 (isomer B) A A 228 (isomer B) B 

203 A C 229 A B 

204 (isomer A) A C 230 (isomer A) A C 
204 (isomer B) A B 230 (isomer B) B 

205 B C 231 A C 

206 (isomer A) A 232 (isomer A) A B 

206 (isomer B) A C 232 (isomer B) A C 

207 (isomer B) A B 233 A A 

208 A A 234 (isomer A) A C 

209 (isomer A) B 234 (isomer B) A A 
209 (isomer B) A A 235 B 

210 A 236 (isomer A) A B 

211 (isomer A) A 236 (isomer B) A B 

211 (isomer B) A A 237 A 

212 A C 238 (isomer A) A 

213 (isomer A) A C 238 (isomer B) A 

213 (isomer B) A C 239 A 
214 A B 240 (isomer A) B 

215 (isomer A) A B 240 (isomer B) B 

215 (isomer B) A B 241 (isomer A) A 

216 A 242 (isomer A) A 

217 (isomer A) A B 242 (isomer B) A 

217 (isomer B) A A 243 A C 
218 A C 244 (isomer A) A B 

219 (isomer A) B C 244 (isomer B) A A 

219 (isomer B) A B 245 A B 

220 B B 246 (isomer A) A B 
221 (isomer A) B C 246 (isomer B) A C 

221 (isomer B) A B 247 (isomer A) A B 

222 A C 247 (isomer B) A B 

223 (isomer A) B 248 (isomer A) A B 
223 (isomer B) A B 248 (isomer B) B 

224 (isomer A) A C 249 B 

Example NaV1.7 1050  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 1050 

198 (isomer B) A C 224 (isomer B) A B 

199 B C 225 A B 
200 (isomer A) B C 226 (isomer A) A C 

200 (isomer B) A C 226 (isomer B) A B 

201 A B 227 A B 

202 (isomer A) A C 228 (isomer A) A C 
202 (isomer B) A A 228 (isomer B) B 

203 A C 229 A B 

204 (isomer A) A C 230 (isomer A) A C 
204 (isomer B) A B 230 (isomer B) B 

205 B C 231 A C 

206 (isomer A) A 232 (isomer A) A B 

206 (isomer B) A C 232 (isomer B) A C 

207 (isomer B) A B 233 A A 

208 A A 234 (isomer A) A C 

209 (isomer A) B 234 (isomer B) A A 
209 (isomer B) A A 235 B 

210 A 236 (isomer A) A B 

211 (isomer A) A 236 (isomer B) A B 

211 (isomer B) A A 237 A 

212 A C 238 (isomer A) A 

213 (isomer A) A C 238 (isomer B) A 

213 (isomer B) A C 239 A 
214 A B 240 (isomer A) B 

215 (isomer A) A B 240 (isomer B) B 

215 (isomer B) A B 241 (isomer A) A 

216 A 242 (isomer A) A 

217 (isomer A) A B 242 (isomer B) A 

217 (isomer B) A A 243 A C 
218 A C 244 (isomer A) A B 

219 (isomer A) B C 244 (isomer B) A A 

219 (isomer B) A B 245 A B 

220 B B 246 (isomer A) A B 
221 (isomer A) B C 246 (isomer B) A C 

221 (isomer B) A B 247 (isomer A) A B 

222 A C 247 (isomer B) A B 

223 (isomer A) B 248 (isomer A) A B 
223 (isomer B) A B 248 (isomer B) B 

224 (isomer A) A C 249 B 
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[1488] 

[Table 93] 



Example NaV1.7 1Cbo  NaV1.5 IC,u  Example NaV1.7 1Cbj 	NaV1.5 ICbo  

250 B 268 A 	C 
251 A C 269 A 
252 A C 270 B 

253 (isomer A) B 271 B 
253 (isomer B) B 272 9 C 
255 (isomer A) B 273 A C 
256 (isomer A) A C 274 B 
256 (isomer B) A B 275 A B 
257 (isomer A) A C 276 B C 
257 (isomer B) A C 277 B C 

258 A A 278 A B 
259 A 279 A C 
260 A C 280 B A 
261 A A 281 B C 
262 B C 282 A B 
263 A B 283 A A 
264 A 284 A A 
265 A C 285 A B 
266 A C 286 B 
267 B A 287 B 	C 

Example NaV1.7 IC50  NaV1.5 IC 50  Example NaV1.7 IC 50  NaV1.5 IC5c, 

250 B 268 A C 

251 A C 269 A 

252 A C 270 B 

253 (isomer A) B 271 B 

253 (isomer B) B 272 B C 

255 (isomer A) B 273 A C 

256 (isomer A) A C 274 B 

256 (isomer B) A B 275 A B 

257 (isomer A) A C 276 B C 

257 (isomer B) A C 277 B C 

258 A A 278 A B 

259 A 279 A C 

260 A C 280 B A 

261 A A 281 B C 

262 B C 282 A B 

263 A B 283 A A 

264 A 284 A A 

265 A C 285 A B 

266 A C 286 B 

267 B A 287 B C 

Example NaV1.7 IC50  NaV1.5 IC 50  Example NaV1.7 IC 50  NaV1.5 IC5c, 

250 B 268 A C 

251 A C 269 A 

252 A C 270 B 

253 (isomer A) B 271 B 

253 (isomer B) B 272 B C 

255 (isomer A) B 273 A C 

256 (isomer A) A C 274 B 

256 (isomer B) A B 275 A B 

257 (isomer A) A C 276 B C 

257 (isomer B) A C 277 B C 

258 A A 278 A B 

259 A 279 A C 

260 A C 280 B A 

261 A A 281 B C 

262 B C 282 A B 

263 A B 283 A A 

264 A 284 A A 

265 A C 285 A B 

266 A C 286 B 

267 B A 287 B C 
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[1489] 

[Table 94] 



Example NaV1.7 1050  NaV1.5 1050  Example NaV1.7 IC50  NaV1.5 1050 

291 B C 331 B B 

292 A B 332 B C 

293 B 333 B C 
294 B 0 334 B B 
295 A C 335 B 

296 B 336 B B 
297 B 337 B C 
298 A B 338 B C 

299 A 339 B 
300 B 340 B C 

301 B 341 A 

302 B 342 A 
303 A B 343 A B 

304 B 0 344 A 
305 A B 345 A B 

306 A 346 B 
307 B B 347 B 
308 B B 	 348 A 

309 B 349 A B 

310 B 350 B C 
311 B C 351 A C 

312 B C 352 A C 
313 B C 353 B C 

314 A 354 B 
315 B 355 A 

316 B B 356 A C 
317 B C 357 A C 
318 B C 358 B C 
319 B 359 A C 
320 B 360 A C 
321 B C 361 A C 
322 B 362 B C 

323 B 363 B 

324 B C 364 A B 

325 A C 365 B 

326 B C 366 A B 

327 B 0 367 A 
328 B B 368 13 

329 A 369 B 
330 B 370 B 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 1050  NaV1.5 IC50  

291 B C 331 B B 

292 A B 332 B C 
293 B 333 B C 

294 B C 334 B B 

295 A C 335 B 
296 B 336 B B 
297 B 337 B C 

298 A B 338 B C 

299 A 339 B 

300 B 340 B C 
301 B 341 A 

302 B 342 A 
303 A B 343 A B 

304 B C 344 A 

305 A B 345 A B 

306 A 346 B 

307 B B 347 B 

308 B B 348 A 

309 B 349 A B 

310 B 350 B C 
311 B C 351 A C 

312 B C 352 A C 
313 B C 353 B C 

314 A 354 B 
315 B 355 A 

316 B B 356 A C 

317 B C 357 A C 

318 B C 358 B C 
319 B 359 A C 

320 B 360 A C 

321 B C 361 A C 

322 B 362 B C 

323 B 363 B 

324 B C 364 A B 

325 A C 365 B 

326 B C 366 A B 

327 B C 367 A 

328 B B 368 B 

329 A 369 B 
330 B 370 B 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 1050  NaV1.5 IC50  

291 B C 331 B B 

292 A B 332 B C 
293 B 333 B C 

294 B C 334 B B 

295 A C 335 B 
296 B 336 B B 
297 B 337 B C 

298 A B 338 B C 

299 A 339 B 

300 B 340 B C 
301 B 341 A 

302 B 342 A 
303 A B 343 A B 

304 B C 344 A 

305 A B 345 A B 

306 A 346 B 

307 B B 347 B 

308 B B 348 A 

309 B 349 A B 

310 B 350 B C 
311 B C 351 A C 

312 B C 352 A C 
313 B C 353 B C 

314 A 354 B 
315 B 355 A 

316 B B 356 A C 

317 B C 357 A C 

318 B C 358 B C 
319 B 359 A C 

320 B 360 A C 

321 B C 361 A C 

322 B 362 B C 

323 B 363 B 

324 B C 364 A B 

325 A C 365 B 

326 B C 366 A B 

327 B C 367 A 

328 B B 368 B 

329 A 369 B 
330 B 370 B 
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[1490] 

[Table 95] 



Example NaV1.7 1050  NaV1.5 1050  Example NaV1,7 IC50  NaV1.5 IC50 

371 A 411 A C 

372 A 412 A B 
373 B C 413 A 

374 A C 414 B 
375 A C 415 A B 

376 B 416 B 
377 B 417 B 

378 B C 418 B 
379 A 419 B 
380 B 420 A 

A C 381 B 421 

382 B C 422 B C 
383 A C 423 A 
384 A 424 B 
385 B 425 A C 

386 A C 426 B C 
387 A 427 A B 
388 A 428 A C 
389 A B 429 B C 
390 B 430 A 

391 A C 431 A 

392 A B 432 A B 
393 B 433 A 

394 B 434 A 
395 A 435 A 

396 A 436 A 
397 A 437 A B 
398 B 438 A 
399 A 439 B 

400 A C 440 B 

401 B C 441 A 
402 A C 442 A 

403 A 443 A 

404 A 444 A 

405 A 445 A C 

406 A 446 B 
407 A 447 A C 

408 B 448 A B 
409 A 449 A 

410 A 450 B C 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

371 A 411 A C 

372 A 412 A B 
373 B C 413 A 
374 A C 414 B 
375 A C 415 A B 

376 B 416 B 
377 B 417 B 
378 B C 418 B 

379 A 419 B 

380 B 420 A 

381 B 421 A C 
382 B C 422 B C 

383 A C 423 A 
384 A 424 B 

385 B 425 A C 
386 A C 426 B C 
387 A 427 A B 

388 A 428 A C 
389 A B 429 B C 
390 B 430 A 
391 A C 431 A 

392 A B 432 A B 
393 B 433 A 

394 B 434 A 

395 A 435 A 

396 A 436 A 

397 A 437 A B 
398 B 438 A 
399 A 439 B 

400 A C 440 B 

401 B C 441 A 
402 A C 442 A 
403 A 443 A 

404 A 444 A 

405 A 445 A C 

406 A 446 B 
407 A 447 A C 
408 B 448 A B 
409 A 449 A 
410 A 450 B C 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 IC50  NaV1.5 ICso 

371 A 411 A C 

372 A 412 A B 
373 B C 413 A 
374 A C 414 B 
375 A C 415 A B 

376 B 416 B 
377 B 417 B 
378 B C 418 B 

379 A 419 B 

380 B 420 A 

381 B 421 A C 
382 B C 422 B C 

383 A C 423 A 
384 A 424 B 

385 B 425 A C 
386 A C 426 B C 
387 A 427 A B 

388 A 428 A C 
389 A B 429 B C 
390 B 430 A 
391 A C 431 A 

392 A B 432 A B 
393 B 433 A 

394 B 434 A 

395 A 435 A 

396 A 436 A 

397 A 437 A B 
398 B 438 A 
399 A 439 B 

400 A C 440 B 

401 B C 441 A 
402 A C 442 A 
403 A 443 A 

404 A 444 A 

405 A 445 A C 

406 A 446 B 
407 A 447 A C 
408 B 448 A B 
409 A 449 A 
410 A 450 B C 
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[1491] 

[Table 96] 



Example NaV1,7 IC50  NaV1.5 IC50  Example NaV1.7 IC 5e, NaV1.5 IC5o 

451 A 

B 

B 491 B C 

C 452 492 B 
453 B 493 A B 

454 B C 494 A B 
455 A 495 A C 

456 A B 496 A B 

457 A C 497 A C 
458 A 498 A 

459 A C 499 A B 
460 A C 500 B B 

461 A B 501 B 
462 A C 502 B B 
463 A 503 B 
464 A C 504 A B 

465 A 505 A 

466 A B 506 A B 
467 A 507 A C 

468 A C 508 A 
469 A 509 B _ 
470 A B 510 B 
471 A 511 B 

472 A 512 B 
473 A 513 A 

474 A 514 A 

475 A 515 A 
476 A 516 B 

477 A 517 B 
478 A 518 A B 

479 A 519 B 
480 B 520 A 

481 A C 521 A 
482 A 522 A 

483 B 523 A 
484 A 524 B 
485 A 525 B 
486 A 526 B 
487 A B 527 A 

488 B C 528 B 
489 

490 

B C 529 A 

B C 530 B C 

Example NaV1.7 IC50  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 IC5o 

451 A B 491 B C 

452 B 492 B C 
453 B 493 A B 
454 B C 494 A B 
455 A 495 A C 
456 A B 496 A B 
457 A C 497 A C 
458 A 498 A 
459 A C 499 A B 

460 A C 500 B B 

461 A B 501 B 
462 A C 502 B B 
463 A 503 B 

464 A C 504 A B 

465 A 505 A 

466 A B 506 A B 
467 A 507 A C 
468 A C 508 A 
469 A 509 B 
470 A B 510 B 
471 A 511 B 
472 A 512 B 
473 A 513 A 
474 A 514 A 
475 A 515 A 

476 A 516 B 
477 A 517 B 
478 A 518 A B 
479 A 519 B 

480 B 520 A 
481 A C 521 A 

482 A 522 A 
483 B 523 A 

484 A 524 B 
485 A 525 B 

486 A 526 B 

487 A B 527 A 

488 B C 528 B 
489 B C 529 A 
490 B C 530 B C 

Example NaV1.7 IC50  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 IC5o 

451 A B 491 B C 

452 B 492 B C 
453 B 493 A B 
454 B C 494 A B 
455 A 495 A C 
456 A B 496 A B 
457 A C 497 A C 
458 A 498 A 
459 A C 499 A B 

460 A C 500 B B 

461 A B 501 B 
462 A C 502 B B 
463 A 503 B 

464 A C 504 A B 

465 A 505 A 

466 A B 506 A B 
467 A 507 A C 
468 A C 508 A 
469 A 509 B 
470 A B 510 B 
471 A 511 B 
472 A 512 B 
473 A 513 A 
474 A 514 A 
475 A 515 A 

476 A 516 B 
477 A 517 B 
478 A 518 A B 
479 A 519 B 

480 B 520 A 
481 A C 521 A 

482 A 522 A 
483 B 523 A 

484 A 524 B 
485 A 525 B 

486 A 526 B 

487 A B 527 A 

488 B C 528 B 
489 B C 529 A 
490 B C 530 B C 
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[1492] 

[Table 97] 



Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1,7 IC50  NaV1.5 IC5o 

531 B B 566 A 

532 B C 567 A 

533 A 568 A C 

534 (isomer A) B 569 A 

534 (isomer B) B 570 A 

535 A C 571 B 

536 B 572(isomer A) B C 
537 B 572(isomer B) B C 

538 A C 573 B 
539 B 574 A 

540 A B 575(isomer A) A B 
541 A C 575(isomer B) B 

542 B 576(isomer A) A C 

543 B C 576(isomer B) A C 

544 B 577(isomer A) B 

545 A 577(isomer B) B 
546 A 578 B 

547 (isomer A) B C 579(isomer A) A B 

547 (isomer B) B 579(isomer B) A 

548 B 580 A 

549 B 581 A 

550 A 582 B 

551 B 583 A 

552 (isomer A) B C 584 A 

552 (isomer B) B 585 B 

553 B 586 A 
554 (isomer A) A C 587 B 

554 (isomer B) B 588 A 

555 A 589 B 

556 A 590(isomer A) A 

557 A 590(isomer B) A 

558 A 591 A 
559 B 592 B 

560 A 593 B B 
561 B 594 B 

562 B 595 A 

563 (isomer A) B B 596 A 

563 (isomer B) A C 597(isomer A) A C 

564 B 597(isomer B) A B 

565 A 598(isomer A) A 

Example NaV1,7 1050  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 1050  

531 B B 566 A 

532 B C 567 A 
533 A 568 A C 

534 (isomer A) B 569 A 
534 (isomer B) B 570 A 

535 A C 571 B 

536 B 572(isomer A) B C 
537 B 572(isomer B) B C 
538 A C 573 B 
539 B 574 A 

540 A B 575(isomer A) A B 

541 A C 575(isomer B) B 
542 B 576(isomer A) A C 
543 B C 576(isomer B) A C 

544 B 577(isomer A) B 
545 A 577(isomer B) B 
546 A 578 B 

547 (isomer A) B C 579(isomer A) A B 
547 (isomer B) B 579(isomer B) A 

548 B 580 A 
549 B 581 A 

550 A 582 B 
551 B 583 A 

552 (isomer A) B C 584 A 

552 (isomer B) B 585 B 

553 B 586 A 

554 (isomer A) A C 587 B 

554 (isomer B) B 588 A 

555 A 589 B 
556 A 590(isomer A) A 

557 A 590(isomer B) A 

558 A 591 A 

559 B 592 B 

560 A 593 B B 
561 B 594 B 

562 B 595 A 

563 (isomer A) B B 596 A 

563 (isomer B) A C 597(isomer A) A C 
564 B 597(isomer B) A B 

565 A 598(isomer A) A 

Example NaV1,7 1050  NaV1.5 1050  Example NaV1.7 1050  NaV1.5 1050  

531 B B 566 A 

532 B C 567 A 
533 A 568 A C 

534 (isomer A) B 569 A 
534 (isomer B) B 570 A 

535 A C 571 B 

536 B 572(isomer A) B C 
537 B 572(isomer B) B C 
538 A C 573 B 
539 B 574 A 

540 A B 575(isomer A) A B 

541 A C 575(isomer B) B 
542 B 576(isomer A) A C 
543 B C 576(isomer B) A C 

544 B 577(isomer A) B 
545 A 577(isomer B) B 
546 A 578 B 

547 (isomer A) B C 579(isomer A) A B 
547 (isomer B) B 579(isomer B) A 

548 B 580 A 
549 B 581 A 

550 A 582 B 
551 B 583 A 

552 (isomer A) B C 584 A 

552 (isomer B) B 585 B 

553 B 586 A 

554 (isomer A) A C 587 B 

554 (isomer B) B 588 A 

555 A 589 B 
556 A 590(isomer A) A 

557 A 590(isomer B) A 

558 A 591 A 

559 B 592 B 

560 A 593 B B 
561 B 594 B 

562 B 595 A 

563 (isomer A) B B 596 A 

563 (isomer B) A C 597(isomer A) A C 
564 B 597(isomer B) A B 

565 A 598(isomer A) A 
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[1493] 

[Table 98] 



Example NaV1.7 ICFn  NaV1.5 ICro  Example NaV1,7 1051 	NaV1.5 IC50  

598 (isomer B) A B 625 A 
599 A 626 B 

600 (isomer A) B 627 B 
600 (isomer B) A B 628 A 
601 (isomer A) B 629 A 
601 (isomer B) B C 630 	 A 
602 (isomer A) A C 631 	i 	A 
602 (isomer B) A 632 	 A 
603 (isomer A) A 633 A 
603 (isomer B) A C 634 A 
604 (isomer A) A B 635 A 
604 (isomer B) B 636 (isomer A) A 

605 A 636 (isomer B) A 
606 A 637 B 
607 A 638 B 

608 (isomer A) A C 639 A 
608 (isomer B) A C 640 A 

609 B 641 (isomer A) B 
610 (isomer A) A C 641 (isomer B) B 
610 (isomer 13) B 642 B 

611 A 643 B 
612 B 644 A 
613 A 645 A 
614 A 646 A 

615 (isomer A) A B 647 A 
615 (isomer B) A C 648 B 
616 (isomer A) A B 649 B 
616 (isomer B) B 650 A 
617 (isomer A) A C 651 A 
617 (isomer B) B 652 B 
617 (isomer C) B C 653 B 
617 (isomer D) B 654 A 

618 B 655 A 
619 B 656 B 
620 A 657 A 
621 A 658 A 

622 (isomer A) A C 659 B 
622 (isomer B) A C 660 B 

623 A 661 A 
624 A 662 A 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 [C50  NaV1.5 IC5o 

598 (isomer B) A B 625 A 
599 A 626 B 

600 (isomer A) B 627 B 
600 (isomer B) A B 628 A 
601 (isomer A) B 629 A 
601 (isomer B) B C 630 A 
602 (isomer A) A C 631 A 
602 (isomer B) A 632 A 
603 (isomer A) A 633 A 
603 (isomer B) A C 634 A 
604 (isomer A) A B 635 A 
604 (isomer B) B 636 (isomer A) A 

605 A 636 (isomer B) A 
606 A 637 B 
607 A 638 B 

608 (isomer A) A C 639 A 
608 (isomer B) A C 640 A 

609 B 641 (isomer A) B 
610 (isomer A) A C 641 (isomer B) B 
610 (isomer B) B 642 B 

611 A 643 B 
612 B 644 A 
613 A 645 A 
614 A 646 A 

615 (isomer A) A B 647 A 
615 (isomer B) A C 648 B 
616 (isomer A) A B 649 B 
616 (isomer B) B 650 A 
617 (isomer A) A C 651 A 
617 (isomer B) B 652 B 
617 (isomer C) B C 653 B 
617 (isomer D) B 654 A 

618 B 655 A 
619 B 656 B 
620 A 657 A 
621 A 658 A 

622 (isomer A) A C 659 B 
622 (isomer B) A C 660 B 

623 A 661 A 
624 A 662 A 

Example NaV1.7 IC50  NaV1.5 IC50  Example NaV1.7 [C50  NaV1.5 IC5o 

598 (isomer B) A B 625 A 
599 A 626 B 

600 (isomer A) B 627 B 
600 (isomer B) A B 628 A 
601 (isomer A) B 629 A 
601 (isomer B) B C 630 A 
602 (isomer A) A C 631 A 
602 (isomer B) A 632 A 
603 (isomer A) A 633 A 
603 (isomer B) A C 634 A 
604 (isomer A) A B 635 A 
604 (isomer B) B 636 (isomer A) A 

605 A 636 (isomer B) A 
606 A 637 B 
607 A 638 B 

608 (isomer A) A C 639 A 
608 (isomer B) A C 640 A 

609 B 641 (isomer A) B 
610 (isomer A) A C 641 (isomer B) B 
610 (isomer B) B 642 B 

611 A 643 B 
612 B 644 A 
613 A 645 A 
614 A 646 A 

615 (isomer A) A B 647 A 
615 (isomer B) A C 648 B 
616 (isomer A) A B 649 B 
616 (isomer B) B 650 A 
617 (isomer A) A C 651 A 
617 (isomer B) B 652 B 
617 (isomer C) B C 653 B 
617 (isomer D) B 654 A 

618 B 655 A 
619 B 656 B 
620 A 657 A 
621 A 658 A 

622 (isomer A) A C 659 B 
622 (isomer B) A C 660 B 

623 A 661 A 
624 A 662 A 

 

372 

 



Example NaV1.7 ICH  NaV1.5 1050  Example NaV1.7 IC5c  NaV1.5 IC5o 

663 A 674 B 

664 B 675 B 

665 A 676 A 

666 B 677 B 

667 A 678 A 

668 B 679 A 

669 B 680 B 

670 A 681 B 

671 A 682 B 

672 A 683 B C 

673 A 

Example Inhibition rate (%) 

37 B 

40 B 
44 A 
48 A 
60 B 
61 B 
70 A 

74 (isomer A) A 
92 (isomer A) A 
92 (isomer B) A 

101 (isomer A) C 
103 (isomer A) A 
115 (isomer A) A 
129 (isomer A) A 
134 (isomer A) A 
144 (isomer B) A 
161 (isomer A) A 
204 (isomer A) A 
213 (isomer B) B 
244 (isomer A) B 

260 A 
288 A 
289 C 
290 A 

Example NaV1.7 1050  NaV1.5 1050  Example NaV1.7 IC50  NaV1.5 IC5o 

663 A 674 B 

664 B 675 B 

665 A 676 A 

666 B 677 B 

667 A 678 A 

668 B 679 A 

669 B 680 B 

670 A 681 B 

671 A 682 B 

672 A 683 B C 

673 A 

Example Inhibition rate (%) 

37 B 
40 B 
44 A 
48 A 
60 B 
61 B 
70 A 

74 (isomer A) A 
92 (isomer A) A 
92 (isomer B) A 

101 (isomer A) C 
103 (isomer A) A 
115 (isomer A) A 
129 (isomer A) A 
134 (isomer A) A 
144 (isomer B) A 
161 (isomer A) A 
204 (isomer A) A 
213 (isomer B) B 
244 (isomer A) B 

260 A 
288 A 
289 C 
290 A 

Example NaV1.7 1050  NaV1.5 1050  Example NaV1.7 IC50  NaV1.5 IC5o 

663 A 674 B 

664 B 675 B 

665 A 676 A 

666 B 677 B 

667 A 678 A 

668 B 679 A 

669 B 680 B 

670 A 681 B 

671 A 682 B 

672 A 683 B C 

673 A 

Example Inhibition rate (%) 

37 B 
40 B 
44 A 
48 A 
60 B 
61 B 
70 A 

74 (isomer A) A 
92 (isomer A) A 
92 (isomer B) A 

101 (isomer A) C 
103 (isomer A) A 
115 (isomer A) A 
129 (isomer A) A 
134 (isomer A) A 
144 (isomer B) A 
161 (isomer A) A 
204 (isomer A) A 
213 (isomer B) B 
244 (isomer A) B 

260 A 
288 A 
289 C 
290 A 
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[1494] 

[Table 99] 

 

[Industrial applicability] 

 [1495] 

 The present inventive heteroaromatic amide derivative represented by the general 

formula (I) or the general formula (I-E2) or a salt thereof has a strong Nav1.7 inhibitory effect 
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and a lower Nav1.5 inhibitory effect, so that it is useful as an active ingredient of a therapeutic 

agent and/or prophylactic for various diseases associated with Nav1.7 with less concern about 

side effects derived from Nav1.5.  For example, the present inventive heteroaromatic amide 

derivative or a salt thereof is useful as an analgesic for various diseases with pain. 
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CLAIMS 

[Claim 1] 

 A heteroaromatic amide derivative represented by the general formula (I) or salt thereof: 

[Chem 1] 

 

[wherein,  

X1-X2 is N-C or C-N,  

 Y1, Y2, Y3 and Y4 are, independently each other, a single bond, -CH2-, -CH2CH2-, -

CR4aR4b-, -CR4aH-, -CR4bH-, -CH2CR4aR4b-, -CH2CR4aH-, -NR4c-, -NH-, -S-, -SO2-, or -O-,  

 Z1 is a single bond, -CR7aR7b-, -O-, -S-, -NH-, -NR7a-, -NR7a CH2-, -CH2NR7a-, -CO-, or 

-SO2-,  

 ring A is a 3- to 7-membered monocyclic aromatic ring, or a 8- to 12-membered 

bicyclic aromatic ring,  

 R1a and R1b are, independently each other, a hydrogen atom, a halogen atom, a hydroxy 

group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a C1-

C4 haloalkoxy group, a C3-C7 cycloalkyl group, a C1-C4 alkoxy-C1-C4 alkyl group, or a C1-C4 

haloalkoxy-C1-C4 alkyl group,  

 R2 is a hydrogen atom, a halogen atom, a hydroxy group, a cyano group, an optionally 

substituted C1-C6 alkyl group, an optionally substituted C1-C6 haloalkyl group, an optionally 

substituted C2-C6 alkenyl group, an optionally substituted C2-C6 alkynyl group, or an optionally 

substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic ring,  

 R3a, R3b and R3c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a 

hydroxy group, an optionally substituted C1-C6 alkyl group, an optionally substituted C1-C6 

haloalkyl group, an optionally substituted C1-C6 alkoxy group, an optionally substituted C1-C6 



L1  (I-A) 
R8a 

L 1  	R8b (I—A) 

R8c 

R8a 

L 1  	R8b (I—A) 

R8c 

 

376 

haloalkoxy group, an optionally substituted C1-C4 alkoxy-C1-C4 alkyl group, an optionally 

substituted C1-C4 haloalkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 

haloalkyl group, an optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group, an optionally 

substituted C1-C6 alkylcarbonyl group, an optionally substituted C1-C6 alkoxycarbonyl group,  

an optionally substituted C1-C6 alkylcarbonyloxy group, an optionally substituted C1-C6 

haloalkylcarbonyl group, an optionally substituted C1-C6 haloalkoxycarbonyl group, an 

optionally substituted C1-C6 haloalkylcarbonyloxy group, an optionally substituted C3-C7 

cycloalkyl group, an optionally substituted heterocycloalkyl group, an optionally substituted C3-

C7 cycloalkyloxy group, an optionally substituted heterocycloalkyloxy group, an optionally 

substituted C2-C6 alkenyl group, an optionally substituted C2-C6 alkenyloxy group, an optionally 

substituted C2-C6 alkenyloxy-C1-C4 alkyl group, an optionally substituted C2-C6 alkenyloxy-C1-

C4 haloalkyl group, an optionally substituted C2-C6 alkynyl group, an optionally substituted C2-

C6 alkynyloxy group, an optionally substituted C2-C6 alkynyloxy-C1-C4 alkyl group, an 

optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkyl group, an optionally substituted C1-C4 

alkoxy-C1-C4 alkoxy group, an optionally substituted C1-C4 haloalkoxy-C1-C4 alkoxy group, an 

optionally substituted C2-C6 alkenyloxy-C1-C4 alkoxy group, an optionally substituted C2-C6 

alkynyloxy-C1-C4 alkoxy group, an optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkoxy 

group, an optionally substituted C2-C6 alkynyloxy-C1-C4 haloalkoxy group, an optionally 

substituted C1-C6 alkylthio group, an optionally substituted C1-C6 haloalkylthio group, an 

optionally substituted C1-C4 alkylthio-C1-C4 alkyl group, an optionally substituted C1-C4 

haloalkylthio-C1-C4 alkyl group, an optionally substituted C1-C4 alkylthio-C1-C4 haloalkyl group, 

an optionally substituted C1-C4 haloalkylthio-C1-C4 haloalkyl group, an optionally substituted 

C1-C6 alkylsulfonyl group, -(CH2)pNRa1Ra2 (Ra1 and Ra2 are, independently each other, a 

hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and p is 0, 1, or 2.), or a group 

represented by the general formula (I-A) 

[Chem 2] 

 

{wherein,  

 ring B is a saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring,  

 L1 is a single bond, -CRa3Ra4-, -O-, -NRa1-, -CRa3Ra4O-, -OCRa3Ra4-, -CH2CH2-, -
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CH=CH-, -C≡C-, or -CH2OCH2- (Ra3 and Ra4 are, independently each other, a hydrogen atom, a 

C1-C4 alkyl group, or a C1-C4 haloalkyl group.),  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group.},  

 R4a, R4b and R4c are, independently each other, a halogen atom, a cyano group, a 

cyanomethyl group, a formyl group, a nitro group, a carboxamide group, a hydroxy group, an 

optionally substituted C1-C6 alkyl group, an optionally substituted C1-C6 haloalkyl group, an 

optionally substituted C1-C6 alkoxy group, an optionally substituted C1-C6 haloalkoxy group, an 

optionally substituted C1-C4 alkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 

haloalkoxy-C1-C4 alkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 haloalkyl group, an 

optionally substituted C1-C4 haloalkoxy-C1-C4 haloalkyl group, an optionally substituted C1-C6 

alkylcarbonyl group, an optionally substituted C1-C6 alkoxycarbonyl group, an optionally 

substituted C1-C6 alkylcarbonyloxy group, an optionally substituted C1-C6 haloalkylcarbonyl 

group, an optionally substituted C1-C6 haloalkoxycarbonyl group, an optionally substituted C1-C6 

haloalkylcarbonyloxy group, an optionally substituted C3-C7 cycloalkyl group, an optionally 

substituted heterocycloalkyl group, an optionally substituted C3-C7 cycloalkyloxy group, an 

optionally substituted heterocycloalkyloxy group, an optionally substituted C2-C6 alkenyl group, 

an optionally substituted C2-C6 alkenyloxy group, an optionally substituted C2-C6 alkenyloxy-C1-

C4 alkyl group, an optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkyl group, an optionally 

substituted C2-C6 alkynyl group, an optionally substituted C2-C6 alkynyloxy group, an optionally 

substituted C2-C6 alkynyloxy-C1-C4 alkyl group, an optionally substituted C2-C6 alkynyloxy-C1-

C4 haloalkyl group, an optionally substituted C1-C4 alkoxy-C1-C4 alkoxy group, an optionally 

substituted C1-C4 haloalkoxy-C1-C4 alkoxy group, an optionally substituted C2-C6 alkenyloxy-

C1-C4 alkoxy group, an optionally substituted C2-C6 alkynyloxy-C1-C4 alkoxy group, an 

optionally substituted C2-C6 alkenyloxy-C1-C4 haloalkoxy group, an optionally substituted C2-C6 

alkynyloxy-C1-C4 haloalkoxy group, an optionally substituted C1-C6 alkylthio group, an 

optionally substituted C1-C6 haloalkylthio group, an optionally substituted C1-C4 alkylthio-C1-C4 

alkyl group, an optionally substituted C1-C4 haloalkylthio-C1-C4 alkyl group, an optionally 

substituted C1-C4 alkylthio-C1-C4 haloalkyl group, an optionally substituted C1-C4 haloalkylthio-

C1-C4 haloalkyl group, a pentafluorosulfanyl group, -(CH2)qNRb1Rb2 (Rb1 and Rb2 are, 

independently each other, a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and 

q is 0, 1, 2, or 3.), or a group represented by the general formula (I-B) 



Rgc 

(1—B) 

R9  

0-B) 

R9  

0-B) 
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[Chem 3] 

 

{wherein,  

 ring C is a saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring, or a saturated, partially saturated or unsaturated 7- to 12-membered bicyclic ring,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CONRc (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRcCO (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2SO (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2SO2 (CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2SO2NRc (CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2NRcSO2 (CR10eR10f)r3(CR10gR10h)r4-  

 (Rc is a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group,  

 R10a, R10b, R10c, R10d, R10e, R10f, R10g, and R10h are, independently each other, a hydrogen 

atom, a halogen atom, a C1-C4 alkyl group, or a C3-C7 cycloalkyl group,  

 R10a and R10b optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10c and R10d optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10e and R10f optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 R10g and R10h optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring,  

 r1, r2, r3 and r4 are, independently each other, 0, 1, or 2.),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a formyl group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a 



(1—C) 

R'1_____;:-----)1-1- 	(I—D) 
Rod 

D)  L3'2' (I-C) 

R4  -e.,...211-, 	(I-D) 

R4d 

D)  L3'2' (I-C) 

R4  -e.,...211-, 	(I-D) 

R4d 
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C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group, a C1-C4 

haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl 

group, a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl 

group, a heterocycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyloxy group, a 

C2-C6 alkenyl group, -(CH2)sNRd1Rd2 (Rd1 and Rd2 are, independently each other, a hydrogen 

atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group, and s is 0, 1, or 2.), or the general formula 

(I-C) 

[Chem 4] 

 

{wherein,  

 ring D is a 3- to 7-membered monocyclic ring optionally substituted by a halogen atom, 

a hydroxy group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, or a C1-C4 

haloalkoxy group,  

 L3 is a single bond, or an oxygen atom.}.} or  

 R4a and R4b optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring, or  

 R4a and R4b optionally together form the general formula (I-D): 

[Chem 5] 

 

 (R4d and R4e are, independently each other, a hydrogen atom, a halogen atom, or a C1-C4 alkyl 

group, or R4d and R4e optionally form, together with the carbon atom bonded thereto, a 3- to 7-

membered monocyclic ring) (with a proviso that at least one of Y1, Y2, Y3, and Y4 is -CR4aR4b-, -

CR4aH-, -CH2CR4aR4b-, or -CH2CR4aH- when R2 is a hydrogen atom.),  

 R5a, R5b, R5c, R6a, R6b, and n fulfill either one of the following constitutions (i) and (ii),  

{ (i) R5b and R5c together form a single bond, -CH2-, -OCH2-, -CH2O-, -CH2S-, -SCH2-, -

CH2NRe1-, -NRe1CH2-, -CH2CH2-, -CONRe1-, -NRe1CO-, -CRe1Re2O-, or -OCRe1Re2- (Re1 and 

Re2 are a hydrogen atom or a C1-C4 alkyl group.), and  

 R5a is a hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 

cycloalkyl group, a heterocycloalkyl group, a C3-C7 cycloalkyl-C1-C4 alkyl group, a 

heterocycloalkyl-C1-C4 alkyl group, or an aralkyl group, and  

 R6a and R6b, independently each other, are a hydrogen atom, a halogen atom, a hydroxy 
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group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, or a 

C1-C4 haloalkoxy group, and  

 n is 1 or 2. 

 (ii) R5a and R6a together form -CH2-, -CH2CH2-, -CH2CRe1Re2-, -CRe1Re2CH2-, -CH2CH2CH2-, -

CH2CH2O-, -CH2CH2CH2O- (Re1 and Re2 are the same as the definition given in the (i).), and  

 R5b is a hydrogen atom, a C1-C4 alkyl group, or a C1-C4 haloalkyl group,  

 R5c and R6b are a hydrogen atom, a halogen atom, a hydroxy group, a C1-C4 alkyl group, 

a C1-C4 haloalkyl group, a C1-C4 alkoxy group, a C1-C4 haloalkoxy group or,  

alternatively, R5c and R6b together form -(CH2)t-, -O (CH2)t-, -(CH2)tO-, -(CH2)tO(CH2)u-, -

(CH2)tNRe3(CH2)u-, -(CH2)tCONRe3(CH2)u-, or -(CH2)tNRe3CO(CH2)u- (t and u are, 

independently each other, 0, 1, 2, or 3, Re3 is a hydrogen atom or a C1-C4 alkyl group.), and 

 n is 1.} 

 (with a proviso that Y1, Y2, Y3 and Y4 do not together form -CH2NR4aHCH2CH2- when R5a, 

R5b, R5c, R6a, R6b, and n fulfill the constitution in the (ii) above.),  

 R7a and R7b are, independently each other, a hydrogen atom, a halogen atom, or a C1-C4 

alkyl group.]. 

 [Claim 2] 

 The heteroaromatic amide derivative or salt thereof according to claim 1, wherein in the 

general formula (I),  

 Y1, Y2, Y3 and Y4 together form 

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-,  

-OCH2CH2-, -OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCR4aR4bCH2CH2CH2-,  

-OCH2CR4aHCH2CH2-, -OCH2CR4aR4bCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-, -CH2CH2OCH2-, -CH2CR4aHOCH2- 

-CH2CH2CH2CH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2CR4aHCH2-, -CH2CH2CR4aR4bCH2-,  

-CH2SCH2CH2-, -CH2SO2CH2CH2-,  

-NHCH2CH2CH2-, -NR4cCH2CH2CH2-, -NR4cCR4aHCH2CH2-,  

-NHCR4aHCH2CH2-,  

-CH2NR4cCH2CH2-, -CH2NR4cCR4aHCH2-, -CH2NHCR4aHCH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2- (R4a, R4b and R4c are the 

same as the definition given in Claim 1.),  

 R2 is a hydrogen atom, a halogen atom, a hydroxy group, a cyano group, or an 
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optionally substituted saturated, partially saturated or unsaturated 3- to 7-membered monocyclic 

ring (with a proviso that R2 is a hydrogen atom when X1-X2 is C-N and Y1, Y2, Y3 and Y4 

together form -OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-.), (with a proviso that ring C is not a 

phenyl ring when X1-X2 is N-C, Y1, Y2, Y3 and Y4 together form -CH2CR4aHCH2CH2-, R2 is a 

hydrogen atom, R4a is a group represented by the general formula (I-B), and L2 is a single bond.). 

[Claim 3] 

 The heteroaromatic amide derivative or salt thereof according to Claim 1 or 2, wherein 

in the general formula (I),  

 X1-X2 is C-N,  

 Y1, Y2, Y3 and Y4 together form 

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2- (R4a, R4b 

and R4c have the same definition as given in Claim 1.),  

 R5a, R5b, R5c, R6a, R6b, and n fulfill the constitution (i) in Claim 1. 

[Claim 4] 

 A heteroaromatic amide derivative or salt thereof represented by the general formula (I-

E2): 

[Chem 6] 

 

 

 



 

382 

 

[wherein,  

X1, X2, Y1, Y2, Y3, Y4, R1a, R1b, R2 have the same definition as given in Claim 1,  

 Z2-Z3 is -CH2-, -OCH2-, -CH2O-, -SCH2-, -CH2S-, -CH2NRf1-, -NRf1CH2-, -CH2CH2-, -

CONRf1-, -NRf1CO-, -OCRf1Rf2-, or -CRf1Rf2O- (Rf1 and Rf2 are a hydrogen atom, a C1-C4 alkyl 

group, or a C1-C4 haloalkyl group.),  

 R5a is a hydrogen atom, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C3-C7 

cycloalkyl group, a heterocycloalkyl group, a C3-C7 cycloalkyl-C1-C4 alkyl group, a 

heterocycloalkyl-C1-C4 alkyl group, or an aralkyl group,  

 R6a and R6b are, independently each other, a hydrogen atom, a halogen atom, a hydroxy 

group, a cyano group, a C1-C4 alkyl group, a C1-C4 haloalkyl group, a C1-C4 alkoxy group, or a 

C1-C4 haloalkoxy group,  

 Z4 is C-R11a or a nitrogen atom,  

 R11a is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a formyl 

group, a nitro group, a carboxamide group, a hydroxy group, a C1-C6 alkyl group, a C1-C6 

haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl 

group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C3-C7 cycloalkyl group, a C2-C6 alkenyl group, a 

C2-C6 alkenyloxy group, a C2-C6 alkynyl group, or a C2-C6 alkynyloxy group,  

 R11b has the same definition as given to R3b in Claim 1,  

 R11c has the same definition as given to R3c in Claim 1 

 (with a proviso that at least one of Y1, Y2, Y3, or Y4 is -CR4aR4b-, -CR4aH-, -CH2CR4aR4b-, -

CH2CR4aH-, or -NR4c- (R4a, R4b and R4c have the same definition as given in Claim 1.) when R2 

is a hydrogen atom.).]. 

[Claim 5] 

 The heteroaromatic amide derivative or salt thereof according to Claim 4, wherein in the 

general formula (I-E2),  

 X1-X2 is C-N,  

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aR4bCH2CH2-, -OCH2CH2-,  

-OCR4aHCH2-, -OCR4aR4bCH2-,  

-OCH2CH2CH2CH2-, -OCR4aHCH2CH2CH2-, -OCH2CR4aHCH2CH2-,  

-CH2OCH2CH2-, -CH2OCH2CH2CH2-,  

-CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-, -CH2CH2CR4aHCH2-,  

-NHCH2CH2CH2-, -NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2- 
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 (R4a, R4b and R4c have the same definition as given in Claim 1.),  

(with a proviso that R2 is a hydrogen atom when X1-X2 is C-N and Y1, Y2, Y3 and Y4 together 

form -OCR4aHCH2CH2- or -OCR4aR4bCH2CH2-.). 

[Claim 6] 

 The heteroaromatic amide derivative or salt thereof according to Claim 4 or 5, wherein 

in the general formula (I-E2),  

 Z2-Z3 is -CH2O-,  

 R6a and R6b, each independently, are a hydrogen atom, a fluorine atom, a hydroxy group 

or a methoxy group,  

 R11a and R11c are each a hydrogen atom. 

[Claim 7] 

 The heteroaromatic amide derivative or salt thereof according to any one of Claims 4 to 

6, wherein in the general formula (I-E2),  

 X1-X2 is C-N,  

 Y1, Y2, Y3 and Y4 together form  

-OCR4aHCH2CH2-, -OCR4aHCH2-,  

-OCR4aHCH2CH2CH2-, -CH2CR4aHCH2CH2-,  

-NR4cCR4aHCH2CH2-, -NHCR4aHCH2CH2-, or -CH2NR4cCH2CH2-,  

 R4a is a halogen atom, a hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 

alkyl group optionally substituted by a hydroxy group, a C1-C6 haloalkyl group, a C1-C6 

haloalkyl group optionally substituted by a hydroxy group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a C1-C4 

haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 haloalkyl group, 

a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C1-C6 alkoxycarbonyl 

group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyl group 

optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a heterocycloalkyl group, a 

C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-C1-C4 alkyl group, a C2-C6 

alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen atom, a C2-C6 alkynyl group, a 

C2-C6 alkynyl group optionally substituted by a halogen atom or a methoxy group, a C2-C6 

alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy group, a C1-C6 alkylthio group, 

a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, a C1-C4 haloalkylthio-C1-C4 

alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same definition as given in Claim 1.), or 

the general formula (I-B) 

[Chem 7] 
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{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  

 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4 (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in Claim 1.),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in Claim 1.).}. 

[Claim 8] 

 The heteroaromatic amide derivative or salt thereof according to Claim 4, wherein in the 

general formula (I-E2),  

 X1-X2 is N-C,  

 Y1, Y2, Y3 and Y4 together form  

-CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-, -CH2CR4aR4bCH2CH2-,  

-CH2CH2NR4cCH2-, -CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2- (R4a, R4b and R4c have the 

same definition as given in Claim 1.),  

 (with a proviso that ring C is not a phenyl ring when Y1, Y2, Y3 and Y4 together form -

CH2CR4aHCH2CH2-, R2 is a hydrogen atom, R4a is a group represented by the general formula 

(I-B), and L2 is a single bond.). 

[Claim 9] 

 The heteroaromatic amide derivative or salt thereof according to Claim 4 or 8, wherein 

in the general formula (I-E2),  
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 Z2-Z3 is -CH2O-,  

 R6a, R6b, and R11c are each a hydrogen atom,  

 R11a is a hydrogen atom or a halogen atom. 

[Claim 10] 

 The heteroaromatic amide derivative or salt thereof according to any one of Claims 4, 8 

and 9, wherein in the general formula (I-E2),  

 X1-X2 is N-C,  

 Y1, Y2, Y3 and Y4 together form  

-CH2CR4aHOCH2-, -CH2CR4aHCH2CH2-, -CH2CH2NR4cCH2-,  

-CH2CR4aHNR4cCH2-, or -CH2CR4aHNHCH2-,  

 R4a and R4c, each independently, are a halogen atom, a hydroxy group, a cyano group, a 

C1-C6 alkyl group, a C1-C6 alkyl group optionally substituted by a hydroxy group, a C1-C6 

haloalkyl group, a C1-C6 haloalkyl group optionally substituted by a hydroxy group, a C1-C6 

alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl group optionally 

substituted by a C1-C4 haloalkoxy group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-

C1-C4 haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, 

a C1-C6 alkoxycarbonyl group, a C1-C6 haloalkylcarbonyl group, a C3-C7 cycloalkyl group, a C3-

C7 cycloalkyl group optionally substituted by a halogen atom or a C1-C4 haloalkyl group, a 

heterocycloalkyl group, a C2-C6 alkenyl group, a C2-C6 alkenyloxy group, a C2-C6 alkenyloxy-a 

C1-C4 alkyl group, a C2-C6 alkenyloxy-C1-C4 alkyl group optionally substituted by a halogen 

atom, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a halogen atom or 

a methoxy group, a C2-C6 alkynyloxy-C1-C4 alkyl group, a C1-C4 haloalkoxy-C1-C4 alkoxy 

group, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, a C1-C4 alkylthio-C1-C4 alkyl group, 

a C1-C4 haloalkylthio-C1-C4 alkyl group, -(CH2)qNRb1Rb2 (q, Rb1 and Rb2 have the same 

definition as given in Claim 1.), or the general formula (I-B) 

[Chem 8] 

 

{wherein,  

 ring C is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, a 

thiazolyl, a triazolyl, a pyridyl, a pyrazinyl, a pyridazinyl, or a pyrimidinyl,  
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 L2 is a single bond, -CH=CH-, -C≡C-,  

-(CR10aR10b)r1(CR10cR10d)r2(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2O(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2NRc(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2CO(CR10eR10f)r3(CR10gR10h)r4-,  

-(CR10aR10b)r1(CR10cR10d)r2S(CR10eR10f)r3(CR10gR10h)r4-, or  

-(CR10aR10b)r1(CR10cR10d)r2SO(CR10eR10f)r3(CR10gR10h)r4- (R10a, R10b, R10c, R10d, R10e, R10f, R10g, 

R10h, r1, r2, r3, r4 and Rc have the same definition as given in Claim 1.),  

 R9a, R9b and R9c are, independently each other, a hydrogen atom, a halogen atom, a 

hydroxy group, a cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy 

group, a C1-C6 haloalkoxy group, a C1-C6 alkoxycarbonyl group, a heterocycloalkyloxy group, 

or -(CH2)sNRd1Rd2 (s, Rd1 and Rd2 have the same definition as given in Claim 1.).}. 

[Claim 11] 

 The heteroaromatic amide derivative or salt thereof according to any one of Claims 4 to 

10, wherein in the general formula (I-E2),  

 R11b is a hydrogen atom, a halogen atom, a cyano group, a cyanomethyl group, a formyl 

group, a nitro group, a carboxamide group, a hydroxy group, a C1-C6 alkyl group, a C1-C6 

haloalkyl group, a C1-C6 alkoxy group, a C1-C6 haloalkoxy group, a C1-C4 alkoxy-C1-C4 alkyl 

group, a C1-C4 alkoxy-C1-C4 alkyl group optionally substituted by a dimethylaminocarbonyl 

group or a dimethylamino group, a C1-C4 haloalkoxy-C1-C4 alkyl group, a C1-C4 alkoxy-C1-C4 

haloalkyl group, a C1-C4 haloalkoxy-C1-C4 haloalkyl group, a C1-C6 alkylcarbonyl group, a C2-

C6 alkenyl group, a C2-C6 alkynyl group, a C2-C6 alkynyl group optionally substituted by a 

halogen atom, a C1-C6 alkylthio group, a C1-C6 haloalkylthio group, -(CH2)pNRa1Ra2 (p, Ra1 and 

Ra2 have the same definition given in Claim 1.), or a group represented by the general formula (I-

A) 

[Chem 9] 

 

{wherein,  

 ring B is a C3-C7 cycloalkyl, an azetidinyl, a pyrrolidinyl, a piperidyl, a piperazinyl, a 

morpholino, a phenyl, a pyrrolyl, a furyl, a thienyl, an imidazolyl, a pyrazolyl, an oxazolyl, an 

isoxazolyl, a thiazolyl, an isothiazolyl, a triazolyl, a tetrazolyl, a pyridyl, a pyrazinyl, a 
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pyridazinyl, or a pyrimidinyl,  

 L1 is a single bond, -CH2-, -CH2O-, -OCH2-, -CH2CH2-, or -CH2OCH2-,  

 R8a, R8b and R8c are, independently each other, a hydrogen atom, a halogen atom, a 

cyano group, a C1-C6 alkyl group, a C1-C6 haloalkyl group, a C1-C6 alkoxy group, a C1-C6 

haloalkoxy group, a C3-C7 cycloalkyl group, a C3-C7 cycloalkyloxy group, a heterocycloalkyl 

group, a heterocycloalkyloxy group, a C2-C6 alkenyl group, or a C2-C6 alkynyl group}. 

[Claim 12] 

 The heteroaromatic amide derivative or salt thereof according to Claim 4, wherein the 

compound represented by the general formula (I-E2) (the asterisks (*) in the sturctural formulae 

denote that the stereo of the corresponding asymmetric carbon has a single steric structure.) is 

any one of the following: 

[Chem 10] 

 

 [Chem 11] 
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. 

[Claim 13] 

 A pharmaceutical composition containing the heteroaromatic amide derivative or salt 

thereof according to any one of Claims 1 to 12. 
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[Claim 14] 

 A pharmaceutical composition for preventing or treating a disorder associated with 

voltage-gated sodium channel Nav1.7, containing as an active ingredient the heteroaromatic 

amide derivative or salt thereof according to any one of Claims 1 to 12. 

[Claim 15] 

 A preventing or treating agent for a disorder with pain, a disorder with pruritus, a 

disorder associated with autonomic nerves, containing as an active ingredient the heteroaromatic 

amide derivative or salt thereof according to any one of Claims 1 to 12. 

[Claim 16] 

 A preventing or treating agent for a disorder with pain, containing as an active 

ingredient the heteroaromatic amide derivative or salt thereof according to any one of Claims 1 

to 12. 

[Claim 17] 

 An analgesic agent containing as an active ingredient the heteroaromatic amide 

derivative or salt thereof according to any one of Claims 1 to 12. 

[Claim 18] 

 A preventing or treating agent for nociceptive pain or neuropathic pain, containing as an 

active ingredient the heteroaromatic amide derivative or salt thereof according to any one of 

Claims 1 to 12. 

[Claim 19] 

 Use of the heteroaromatic amide derivative or salt thereof according to any one of 

Claims 1 to 12 for manufacturing a pharmaceutical composition used for preventing or treating 

pain. 

[Claim 20] 

 Use of the heteroaromatic amide derivative or salt thereof according to any one of 

Claims 1 to 12 for manufacturing an analgesic agent.  


