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DESCRIPTION 

PARTIALLY SATURATED NI _MOGEN-CONTAINING 

HETEROCYCLIC COMPOUND 

TECHNICAL FIELD 

[0001] 	The present invention relates to novel prolyl hydroxylase (hereinafter also referred 

to as PHD) inhibitors, in particular, prolyl hydroxylase 2 (hereinafter also referred to as 

PHT)2) inhibitors. 

BACKGROUND ART 

[0002] 	Erythrocytes in the blood are responsible for oxygen transport throughout the body 

and play an important role in maintaining oxygen levels constant in vivo. 	If, on account of 

bleeding due to certain kinds of disease, as well as to accidents or surgical operations, the 

erythrocyte counts or hemoglobins level in the blood decrease, a sense of fatigue, dizziness, 

shortness of breath and other anemic symptoms will develop. 	In anemia, the entire body 

will be exposed to oxygen deficiency and under such hypoxic conditions, the living body 

performs a compensatory reaction, in which the hematopoietic factor erythropoietin 

(hereinafter also referred to as EPO) which promotes the formation of erythrocytes is 

produced primarily from the kidney to increase the erythrocyte and hemoglobin levels in the 

blood, thus helping to ameliorate anemia. 	However, in certain kinds of disease, this 

erythropoietic action of erythropoietin is impaired and chronic anemia persists. 	For 

example, in patients with renal failure who have disorder in the kidney, it is known that the 

above-described mechanism for erythropoietin production under hypoxic conditions fails to 

work properly, causing them to present with a type of anemia (renal anemia) which is 

characterized by reduced erythrocyte counts and hemoglobin levels (see Non-Patent 

Documents 1 and 2). 

[0003] 	The treatment of renal anemia and the anemia that accompanies cancer 

chemotherapy or medication of patients with HIV infection is currently carried out by 

erythropoiesis stimulating agents (ESA) such as genetically recombinant human 
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erythropoietin preparations. 	The ESA greatly contributes to improving a patient's quality of 

life by increasing the erythrocyte counts and hemoglobin levels sufficiently to ameliorate the 

symptoms that accompany anemia. 	On the other hand, however, the currently available 

ESAs are all biologics in the form of expensive injections, so it is desired to develop an orally 

administrable pharmaceutical drug for the treatment of anemia. 

[0004] 	A recent study has reported that erythropoietin also has an action for protecting 

tissues such as hearts and brains placed under the hypoxic conditions that accompany anemia. 

Therefore, orally administrable ESA preparations have the potential to find a wide range of 

applications covering not only renal and other types of anemia that result from various causes 

but also a diversity of ischemic diseases (see Non-Patent Document 3). 

[0005] 	A substance that may be mentioned as a factor that increases the production of 

erythropoietin is a hypoxia-inducible factor (hereinafter also referred to as HIF). 	The HIF is 

a transcription factor including an a-subunit the degradation of which is regulated by changes 

in oxygen density and a f3-subunit that is expressed constantly. 	Prolyl hydroxylases (PHD- 

1, -2 and -3) are known as factors that regulate the degradation of HIF's a-subunit (141F-a). 

Under normal oxygen pressure conditions, the proline residues of HIF-a are hydroxylated by 

these prolyl hydroxylases and the HIF-a is rapidly degraded by proteasome. 	Under hypoxic 

conditions, on the other hand, the activity of prolyl hydroxylases is lowered, so the 

degradation of HIE-a is suppressed, thus promoting the transcription of the erythropoietin- 

and other HIF-responsive genes. 	Consequently, by inhibiting the prolyl hydroxylases, the 

stabilization of HIF-a is promoted, making it possible to increase the production of 

erythropoietin (see Non-Patent Documents 1, 2 and 4). 

[0006] 	The compounds of the present invention provide means for inhibiting the activities 

of those prolyl hydroxylases to increase the amount of erythropoietin, thereby treating 

anemia. 	As another benefit, not only anemia but also various other ischemic diseases (e.g. 

brain stroke, myocardial infarction, and ischemic renal disorder) and diabetic complications 

(nephropathy, retinopathy, and neuropathy) can also be treated or prevented or improved or 

mitigated in symptoms by administering the compounds of the present invention (see Non- 
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Patent Document 5). 

[0007] 	Common PHD inhibitors reported to date include 4-hydroxyisoquinoline derivatives 

(see Patent Document 1), 5-hydroxy-3-oxo-2,3-dihydro-IH-pyrazole derivatives (see Patent 

Document 2), 4-hydroxy-2-oxo-1,2-dihydroquinoline derivatives (see Patent Document 3), 3-

hydroxypyridine derivatives (see Patent Document 4), 2-oxo-2,3-dihydroindole derivatives 

(see Patent Document 5), etc. but compounds having the structures according to the present 

invention have not been disclosed. 	Also reported to date include are 6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydropyrimidine derivatives (see Patent Document 6), 4-hydroxy-6-oxo-1,6-

dihydropyrimidine derivatives (see Patent Document 7), 5-hydroxy-3-oxo-2,3-

dihydropyridazine derivatives (see Patent Document 8), 6-hydroxy-4-oxo-4H-1,3-dioxin 

derivatives (see Patent Document 9), 4-hydroxy-2-oxo-1,2,5,7-tetrahydrofluoro[3,4- 

b]pyridine derivatives 	Patent (see 	Document 10), 4-hydroxy-2-oxo-1,2-dihydropyridine 

derivatives (see Patent Documents 11 and 12), etc. but compounds having the structures 

according to the present invention have not been disclosed. 
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SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0010] 	An object of the present invention is to provide superior PHD 2 inhibitors. 

SOLUTION TO PROBLEM 

[0011] 	The present inventors conducted intensive studies with a view to attaining the 

above-stated object and found as a result that compounds represented by the following 

general formula (I) or (I') have a superior PHD 2 inhibitory effect. 

[0012] 	Briefly, the present invention is directed to: 

[0013] 	(1) providing a compound represented by the following general formula (I') 

[0014] 	[Formula 1] 
OH 0 

Vlk)LN#4 y4 ‘ 4  

NCO R3  
I 

YN.R2  

(I') 

(wherein in formula (I'), 

W represents the formula -CR"R16-, the formula -CR"R12CRI3R14-, or the 

formula -C1-12C1217R18CH2-; 

R15  represents a hydrogen atom, C14 alkyl, or phenyl; 
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,-.16 x 	represents a hydrogen atom or C14 alkyl; 

provided that R15  and R16, together with the adjacent carbon atom, optionally form C3.8 

cycloalkane; 

-- II K 	represents a hydrogen atom, a fluorine atom, C14 alkyl, or phenyl; 

R12  represents a hydrogen atom, a fluorine atom, or C14 alkyl; 

provided that Ru  and R12, together with the adjacent carbon atom, optionally form C3.8 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  represents a hydrogen atom, carbamoyl, C14 alkyl (the C14 alkyl is optionally substituted 

by one group selected from the group consisting of hydroxy, C1..3  alkoxy, and di-C1.3  

alkylamino), halo-C14  alkyl, phenyl, pyridyl, benzyl, or phenethyl; 

R14  represents a hydrogen atom, C14 alkyl, or halo-C14  alkyl; 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C3-8 

cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to 

8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered 

saturated heterocycle containing a nitrogen atom is optionally substituted by one or two 

groups which are the same or different and are selected from the group consisting of methyl, 

benzyl, phenylcarbonyl, and oxo); 

provided that said R12  and R13, together with the adjacent carbon atoms, optionally form C34 

cycloalkane; 

R17  represents a hydrogen atom or C14 alkyl; 

R18  represents a hydrogen atom or C14 alkyl; 

provided that R"  and R18, together with the adjacent carbon atom, optionally form C34 

cycloalkane; 

Y represents a single bond or C1_6 alkanediyl (the C1.6  alkanediyl is optionally substituted by 

one hydroxy, and one of the carbon atoms in the C1.6  alkanediyl is optionally substituted by 

C3-6 cycloalkane-1,1-diy1); 

R2  represents a hydrogen atom, C1.6 alkyl, C3.8 cycloalkyl {the C34 cycloalkyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 



- 6 - 

group consisting of C1.6  alkyl (the C1-6  alkyl is optionally substituted by one phenyl), phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom and halo-C1,6  alkyl), C1_6 alkoxy [the C1 _6  alkoxy is optionally substituted by 

one group selected from the group consisting of C3_8 cycloalkyl, phenyl (the phenyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1.6  alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], C3.8 

cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6  alkyl, C3-8 cycloalkyl, and halo-C1.6 alkyl), and 

pyridyloxy (the pyridyloxy is optionally substitduted by one group selected from the group 

consisting of a halogen atom, C1-6 alkyl, C3.8 cycloalkyl, and halo-C1-6 alkyl)}, phenyl (the 

phenyl is optionally substituted by one to three groups which are the same or different and 

are selected from group a3 of substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl, 

imidazolyl, isoxazolyl, oxazolyl [the pyrazolyl, imidazolyl, isoxazolyl, and oxazolyl are 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of C1.6  alkyl and phenyl (the phenyl is optionally substituted by 

one group selected from the group consisting of a halogen atom and C1.6 alkyl)], thiazoyl [the 

thiazoyl is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of C1_6  alkyl, phenyl (the phenyl is optionally 

substituted by one group selected from the group consisting of a halogen atom and C1_6  

alkyl), and morpholinol, pyridyl (the pyridyl is optionally substituted by one or two groups 

which are the same or different and are selected from group a5 of substituents), pyridazinyl, 

pyrimidinyl, pyrazinyl [the pyridazinyl, pyrimidinyl, and pyrazinyl are optionally substituted 

by one group selected from the group consisting of C1.6 alkyl, halo-C1_6 alkyl, C34 cycloalkyl, 

phenyl, C1_6  alkoxy (the C1.6 alkoxy is optionally substituted by one C3.8 cycloalkyl), and 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, CI-6 alkyl, and C3-8 cycloalkyl)], benzothiophenyl, quinolyl, 

methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two 

fluorine atoms), 4- to 8-membered saturated heterocyclyl containing a nitrogen atom [the 4- 
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to 8-membered saturated heterocyclyl containing a nitrogen atom is optionally substituted by 

one group selected from the group consisting of pyrimidinyl, phenyl-C1.3  alkyl, C3.8 

cycloallcyl-C13  alkylcarbonyl, and phenyl-C13  alkoxycarbonyl], or the following formula (I") 

[0015] 	[Formula 2] 

-CONR5  CH2 -126 	(I" ) 

[wherein in formula (I"), 

R5  represents a hydrogen atom or Ci _3  alkyl, and R6  represents phenyl (the phenyl is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

Ci_6 alkyl, halo-C1_6 alkyl, and phenyl)], 

group a3 of substituents consists of hydroxy, cyano, carboxy, a halogen atom, C1.6 alkyl {the 

C1.6  alkyl is optionally substituted by one group selected from the group consisting of C34 

cycloalkyl, phenyl, C1_6 alkoxy [the C1_6 alkoxy is optionally substituted by one C3-8 

cycloalkyl (the C34 cycloalkyl is optionally substituted by one C1_6 alkyl)], phenoxy (the 

phenoxy is optionally substituted by one C1_6 alkyl), and pyridyloxy (the pyridyloxy is 

optionally substituted by one group selected from the group consisting of C1 _6 alkyl and halo- 

C1.6  alkyl)}, halo-C1_6  alkyl, C34 cycloalkyl (the C34 cycloalkyl is optionally substituted by 

one or two halogen atoms), C34 cycloalkenyl (the C3.8 cycloalkenyl is optionally substituted 

by one or two halogen atoms), phenyl (the phenyl is optionally substituted by one to three 

groups which are the same or different and are selected from group a4 of substituents), 

thienyl (the thienyl is optionally substituted by one C1_6  alkyl), pyrazolyl (the pyrazolyl is 

optionally substituted by one C1 .6 alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of hydroxy, C1.6 alkyl, and C1.6 alkoxy), pyridyl (the pyridyl is optionally 

substituted by one group selected from the group consisting of carboxy, hydroxy, amino, a 

halogen atom, C1.6 alkyl, halo-C1 _6  alkyl, C34 cycloalkyl, C1_6  alkoxy, halo-C1.6  alkoxy, and 

C1 _6  alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally substituted by one amino), 

quinolyl, C1.6  alkoxy [the C1.6 alkoxy is optionally substituted by one group selected from the 

group consisting of carboxy, hydroxy, carbamoyl, C3.8 cycloalkyl (the C34 cycloalkyl is 



- 8 - 

optionally substituted by one C1.6  alkyl), phenyl (the phenyl is optionally substituted by one 

group selected from the group consisting of hydroxy, a halogen atom, C1.6  alkyl, halo-C1.6 

alkyl, C1 _6  alkoxy, halo-C1.6  alkoxy, and di-C1.6  alkylamino), pyridyl (the pyridyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1_6  alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two C1.6  alkyls), 

pyrazolyl (the pyrazolyl is optionally substituted by one or two C1_6  allcyls), thiazoyl (the 

thiazoyl is optionally substituted by one C I -6  allcyl), indazolyl (the indazolyl is optionally 

substituted by one C1.6  alkyl), benzotriazolyl, imidazothiazoyl, and di-Q.6  alkylamino], halo- 

C1.6  alkoxy, C2-6 alkenyloxy, C3_$  cycloalkoxy, phenoxy (the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, C1.6  alkyl, halo-C1.6 alkyl, C1.6  alkoxy, and halo-C1-6 

alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1-6 alkyl, halo-Q.6  alkyl, and C3.8  cycloalkyl), 

pyrimidinyloxy, piperazinyl (the piperazinyl is optionally substituted by one C1_6  alkyl), 

mono-C1.6  alkylaminocarbonyl (the C1.6  alkyl in the mono-C1.6  alkylaminocarbonyl is 

optionally substituted by one group selected from the group consisting of carboxy, hydroxy, 

di-C1.6  alkylamino, pyridyl, phenyl, and 2-oxopyrrolidinyl), di-C1.6  alkylaminocarbonyl 

(where the two C1.6  alkyls in the di-C1.6  alkylaminocarbonyl, together with the adjacent 

nitrogen atom, optionally form a 4- to 8-membered saturated heterocycle containing a 

nitrogen atom), C1-6 alkylsulfanyl, and C1-6 alkylsulfonyl; 

group a4 of substituents consists of carboxy, cyano, hydroxy, sulfamoyl, a halogen atom, C1.6  

alkyl, halo-C1.6 alkyl, C3.8  cycloalkyl, phenyl, C1.6 alkoxy, halo-C1.6 alkoxy, C1-6 

allcylcarbonyl, di-C1.6  alkylaminocarbonyl, C1.6  alkylsulfonyl, mono-C1.6 alkylaminosulfonyl 

(the C1.6  alkyl in the mono-Q.6 alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1.6  alkylaminosulfonyl; 

group a5 of substituents consists of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, C1.6 alkoxy 

[the C 1  .6 alkoxy is optionally substituted by one group selected from the group consisting of 

C3.8  cycloalkyl (the C3  .g  cycloalkyl is optionally substituted by one C1.6  alkyl) and phenyl 
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(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom and C1.6  alkyl)], halo-C1.6  alkoxy, phenyl (the phenyl is optionally substituted 

by one group selected from group a6 of substituents), pyridyl, phenoxy [the phenoxy is 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of a halogen atom, cyano, C1.6 alkyl, halo-C1 _6 alkyl, C34 

cycloalkyl, C1.6  alkoxy (the C1.6  alkoxy is optionally substituted by one phenyl), and halo-C1 _ 

6 alkoxy], pyridyloxy (the  pyridyloxy is optionally substituted by one C1.6 alkyl), and 

phenylsulfanyl (the phenylsulfanyl is optionally substituted by one halogen atom); 

group a6 of substituents consists of a halogen atom, C1_6 alkyl, halo-C1.6 alkyl, C34 

cycloalkyl, C1.6 alkoxy, and halo-C1.6 allcoxY; 

Y4  represents C14  allcanediy1; 

R3  represents a hydrogen atom or methyl; 

R4  represents -COOH, -CONHOH, or tetrazolyl); 

or a pharmaceutically acceptable salt thereof 

[0016] 	(2) In another mode, the present invention is directed to providing the compound 

according to (1) wherein in the aforementioned general formula (I'), 

Y4  is methanediyl, 

R3  is a hydrogen atom, 

R4  is -COOH, 

or a pharmaceutically acceptable salt thereof 

[0017] 	(3) In another mode, the present invention is directed to providing the compound 

according to (2) wherein in the aforementioned general formula (1'), 

W is the formula -CR15R16-, and the compound is represented by general formula (I'-1): 

[0018] 	[Formula 3] 
OH 0 

R lc N  .---.,,OH 
R16  H 	11 

0 
N

,....
0 

 
1 

Y-.. 
R2 
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(I'-1) 

(wherein in formula (I'-l), 

R' is a hydrogen atom, C14 alkyl, or phenyl, 

R16  is a hydrogen atom or C14 alkyl, 

provided that R15  and R16, together with the adjacent carbon atom, optionally form C34 

cycloalkane) , 

or a pharmaceutically acceptable salt thereof. 

[0019] 	(4) In another mode, the present invention is directed to providing the compound 

according to (2) wherein in the aforementioned general formula (I'), 

W is the formula -CRIIR12CRI3R14-, and the compound is represented by general formula (I'- 

2): 

[0020] 	[Formula 4] 
OH 0 

RII k 
R12\ 

 
---'' 	''''''- 

j, 	OH 
N 

3 ,, 14-".„ 
N  ,R....k..+ 

0 H  

Y.. R
2  

(I'-2) 

(wherein in formula (I'-2), 

R11  is a hydrogen atom, a fluorine atom, C14 alkyl, or phenyl, 

R12  is a hydrogen atom, a fluorine atom, or C14 alkyl, 

provided that R11  and R12, together with the adjacent carbon atom, optionally form C34 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  is a hydrogen atom, carbamoyl, C14 alkyl (the C14 alkyl is optionally substituted by one 

group selected from the group consisting of hydroxy, C1.3 alkoxy, and di-C1.3 alkylamino), 

halo-C1-4 alkyl, phenyl, pyridyl, benzyl, or phenethyl; 

R14  is a hydrogen atom, C14 alkyl, or halo-C1.4  alkyl, 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C34 

cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to 



8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered 

saturated heterocycle containing a nitrogen atom is optionally substituted by one or two 

groups which are the same or different and are selected from the group consisting of methyl, 

benzyl, phenylcarbonyl, and oxo), 

provided that the aforementioned 12'2  and R13, together with the adjacent carbon atoms, 

optionally form C34 cycloalkane), 

or a pharmaceutically acceptable salt thereof 

[0021] 	(5) In another mode, the present invention is directed to providing the compound 

according to (4) wherein in the aforementioned general formula (I'-2), 

Y is a single bond or C1.6  alkanediyl (one of the carbon atoms in the C1.6 alkanediyl is 

optionally substituted by C3_5 cycloalkane-1,1-diy1), 

R2  is C34 cycloalkyl (the C34 cycloalkyl is optionally substituted by one or two groups 

which are the same or different and are selected from the group consisting of C1.6  alkyl (the 

C1.6  alkyl is optionally substituted by one phenyl), phenyl (the phenyl is optionally 

substituted by one halo-C1.6  alkyl), C1-6 alkoxy [the C1_6 alkoxy is optionally substituted by 

one group selected from the group consisting of C34 cycloalkyl, phenyl (the phenyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1.6  alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], C34 

cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, CI-6 alkyl, C34 cycloalkyl, and halo-C1.6 alkyl), and 

pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1.6  alkyl, C34 cycloalkyl, and halo-C1.6 alkyl)}, phenyl (the 

phenyl is optionally substituted by one to three groups which are the same or different and 

are selected from the aforementioned group a3 of substituents), naphthyl, indanyl, 

tetrahydronaphthyl, pyrazolyl [the pyrazolyl is optionally substituted by one or two groups 

which are the same or different and are selected from the group consisting of C1.6  alkyl and 

phenyl (the phenyl is optionally substituted by one C1-6 alkyl)], imidazolyl (the imidazolyl is 

optionally substituted by one group selected from the group consisting of C1.6  alkyl and 
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phenyl), isoxazolyl [the isoxazolyl is optionally substituted by one phenyl (the phenyl is 

optionally substituted by one halogen atom)], oxazolyl (the oxazolyl is optionally substituted 

by one or two groups which are the same or different and are selected from the group 

consisting of C1.6 alkyl and phenyl), thiazoyl (the thiazoyl is optionally substituted by one 

group selected from the group consisting of C1 _6  alkyl, phenyl, and morpholino), pyridyl (the 

pyridyl is optionally substituted by one or two groups which are the same or different and are 

selected from the aforementioned group a5 of substituents), pyridazinyl [the pyridazinyl is 

optionally substituted by one C1 _6  alkoxy (the C1-6 alkoxy is optionally substituted by one C3-8 

cycloalkyl)], pyrimidinyl [the pyrimidinyl is optionally substituted by one group selected 

from the group consisting of halo-C1_6 alkyl, C3_8 cycloalkyl, phenyl, and phenoxy (the 

phenoxy is optionally substituted by one C1_6  alkyl)], pyrazinyl [the pyrazinyl is optionally 

substituted by one group selected from the group consisting of C1.6  alkoxy (the C1 _6  alkoxy is 

optionally substituted by C34 cycloalkyl) and phenoxy (the phenoxy is optionally substituted 

by one group selected from the group consisting of a halogen atom, C1_6 alkyl, and C34 

cycloalkyl)], benzothiophenyl, quinolyl, or methylenedioxyphenyl (the 

methylenedioxyphenyl is optionally substituted by one or two fluorine atoms), 

or a pharmaceutically acceptable salt thereof 

[0022] 	(6) In another mode, the present invention is directed to providing the compound 

according to (5) wherein in the aforementioned general formula (I'-2), 

R11  is a hydrogen atom, 

R12  is a hydrogen atom, 

R13  is a hydrogen atom, 

R14  is a hydrogen atom, 

Y is methanediyl, 

R2  is 

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl 

[the phenyl is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen 
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atom, C _6 alkyl, halo-C1_6  alkyl, C3.8 cycloalkyl, phenyl, C1.6 alkoxy, halo-C1:6  alkoxy, C1.6 

alkylcarbonyl, di-C1_6 alkylaminocarbonyl, C1.6 alkylsulfonyl, mono-C1_6 alkylaminosulfonyl 

(the C1.6 alkyl in the mono-Ch6  alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1.6  alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group 

selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C1_6 alkyl, 

halo-C1 _6  alkyl, C3.8 cycloalkyl, C1.6  alkoxy, and C1_6 alkylsulfonyl), phenoxy (the phenoxy is 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of a halogen atom, C1.6 alkyl, C1.6 alkoxy, and halo-CI:6  alkoxy), 

and pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6 alkyl, halo-CI:6 alkyl, and C3_8 cycloalkyl), and may 

further be substituted by one halogen atom} ; 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom, C1.6 alkyl, halo-CI:6  alkyl, C3-8 cycloalkyl, C1.6 alkoxy, and halo-CI:6  alkoxy), 

pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the 

same or different and are selected from the group consisting of a halogen atom, cyano, C1.6 

alkyl, halo-C1.6  alkyl, C3.8 cycloalkyl, C1:6  alkoxy (the C1.6 alkoxy is optionally substituted by 

one phenyl), and halo-C1.6  alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted 

by one C1_6  alkyl), and may further be substitduted by one group selected from the group 

consisting of a halogen atom and C1:6 alkyl); or 

pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.6 alkyl, and C3.8 cycloalkyl), 

or a pharmaceutically acceptable salt thereof 

[0023] 	(7) In another mode, the present invention is directed to providing the following 

compound according to (1): 

N-{ [4-hydroxy-2-oxo-1-(4-phenoxybenzy1)-1,2,5,6-tetrahydro-3-pyridinyl] carbonyl } glycine; 

N-[(4-hydroxy-1- { [6-(4-methylphenoxy)-3-pyridinyl]methyl }-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl Jglycine; 
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N-({ 4-hydroxy-2-oxo- 1 - [(6-phenoxy-3 -pyridinyOmethyl]-1 ,2,5,6-tetrahydro-3-

pyridinyl)carbonyl)glycine; 

N-({ 1 44-(4-fluorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl) carbonyl)glycine; 

N-( {4-hydroxy- 1 44-(4-methylphenoxy)benzy1]-2-oxo- 1,2,5,6-tetrahydro-3 - 

pyridinyl) carbonyl)glycine; 

N- [(1- { [6-(4-cyanophenoxy)-3 -pyridinyl]methyl 1 -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyllglycine; 

N-( {4-hydroxy-2-oxo- 1 44-(2-pyrimidinyloxy)benzy1]-1,2,5,6-tetrahydro-3 - 

pyridinyl } carbonyl)glycine; 

N- [( 1- { [6-(4-fluorophenoxy)-3-pyridinyl]methyl)-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyl]glycine; 

N- [(1 - { [6-(4-chlorophenoxy)-3-pyridinyl]nethyl)-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinypearbonyl]glycine; 

N-{ [4-hydroxy-2-oxo-1-({644-(trifluoromethyl)phenoxy]-3 -pyridinyl 1 methyl)-1,2,5,6-

tetTahydro-3 -pyridinyl] carbonyl } glycine; 

N-[(4-hydroxy-1-{ [6-(3-methylphenoxy)-3-pyridinyl]methyl)-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(1-{ [6-(3-fluorophenoxy)-3-pyridinyl]methy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyecarbonyl]glycine; 

N-({4-hydroxy-114-(3-methylphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyOglycine; 

N-({ 1 44-(3-fluorophenoxy)benzy1]-4-hydroxy-2-oxo- 1,2,5,6-tetrahydro-3 - 

pyridinyl) carbonyl)glycine; 

N-[(1 - { [5-(4-fluorophenoxy)-2-pyridinyl]rnethyll-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyOcarbonyliglycine; 

N-[(4-hydroxy- 1 - { [5-(4-methylphenoxy)-2-pyridinyl]rnethy11-2-oxo- 1,2,5 ,6-tetrahydro-3 - 

pyridinyecarbonyl] glycine; 
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N-({ 1 44-(4-chlorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5 ,6-tetrahydro-3-

pyridinyl} carbonyl)glycine; 

N-[(4-hydroxy-1-{4-[(6-methy1-3-pyridinyl)oxy]benzyl } -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyliglycine; 

N-[(1- {[6-(2-fluorophenoxy)-3-pyridinyl]methy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(4-hydroxy- 1-{ [6-(2-methylphenoxy)-3-pyridinyflmethy1}-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-({114-(2-fluorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl} carbonyl)glycine; 

N-({4-hydroxy-1 -[4-(2-methylphenoxy)benzy1]-2-oxo-1,2,5 ,6-tetrahydro-3 - 

pyridinyl} carbonyl)glycine; 

N-[(1- { [6-(3-chlorophenoxy)-3-pyridinyl]nethy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyliglycine; 

N-{ [4-hydroxy-2-oxo-1-({6-[3-(trifluoromethyl)phenoxy]-3-pyridinyl} methyl)-1,2,5,6-

tetrahydro-3-pyridinyl] carbonyl } glycine; 

N-({4-hydroxy-1 4443 -methoxyphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3 - 

pyridinyl } carbonyl)glycine; 

N- { [4-hydroxy-2-oxo-1 -( {6-[3 -(trifluoromethoxy)phenoxy]-3 -pyridinyl }methyl)-1,2,5,6-

tetrahydro-3 -pyridinyl] carbonyl } glycine; 

N-[(1- {44(5 -fluoro-2-pyridinyl)oxylbenzyl) -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-{(1- (4-[(5-chloro-2-pyridinypoxy]benzyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-{(1-{[6-(4-cyclopropylphenoxy)-3-pyridinyl]methyl} -4-hydroxy-2-oxo- 1,2,5 ,6-tetrahydro- 

3 -pyridinyecarbonyl]glycine; 

N-[(4-hydroxy-1-{4-[(5-methyl-2-pyridinyl)oxy]benzyl } -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 
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N- {[4-hydroxy-2-oxo-1-(4- { [5-(trifluoromethyl)-2-pyridinyl] oxylbenzy1)-1,2,5,6-tetrahydro- 

3-pyridinyl] carbonyl } glycine; 

N-{[4-hydroxy-1-({5-methy1-6-{(6-methyl-3-pyridinyeoxy]-3-pyridinyllmethyl)-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinylicarbonyl)glycine; 

N- [( 1- { [5-(4-chlorophenoxy)-2-pyridinyl]nethyl)-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyliglycine; 

N-[(4-hydroxy-1- { [6-(3-methoxyphenoxy)-3-pyridinythnethyl 1 -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)earbonyliglycine; 

N-[(1- { 4- [(6-chloro-3 -pyridinyeoxy]benzyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3 - 

pyridinyOcarbonyl]glycine; 

N-{[4-hydroxy-2-oxo-1-({544-(trifluoromethyephenoxy]-2-pyridinyl}methyl)-1,2,5,6-

tetrahydro-3-pyridinyllcarbonyl} glycine; 

N- { [4-hydroxy-2-oxo-1 -(4- { [6-(trifluoromethyl)-3 -pyridinyl]oxy) benzy1)-1,2,5,6-tetrahydro- 

3 -pyridinyl] carbonyl } glycine; 

N- [(1- { [6-(3 -chloro-4-methylphenoxy)-3 -pyridinyl]nethyl)-4-hydroxy-2-oxo- 1,2,5,6-

tetrahydro-3 -pyridinyl)carbonyl]glycine; 

N-[(1-1[6-(3-fluoro-4-methylphenoxy)-3-pyridinyl]methyl)-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glyeine; 

N-[(1-{ [6-(4-fluoro-3-methylphenoxy)-3-pyridinyl]methyl)-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinypcarbonyliglycine; 

N- [(1- { [6-(4-ethylphenoxy)-3-pyridinyl]nethy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyliglycine; 

N-[(4-hydroxy-2-oxo- 1- {[6-(4-propylphenoxy)-3-pyridinyl]rnethyl} -1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(4-hydroxy- 1- { [6-(4-isopropylphenoxy)-3-pyridinyl]methyl)-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N- [(4-hydroxy- 1- { [5-(4-methylphenoxy)-2-pyrazinyl]methyl} -2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyl]glycine; 
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N-({114-(3,4-dimethylphenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinylIcarbonyl)glycine; 

N-[(1-{[5-chloro-6-(4-methylphenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N-{(1-{[5-fluoro-6-(4-methylphenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinyOcarbonyl]glycine; 

N-[(1-{4-[(5-cyclopropy1-2-pyridinyl)oxy]benzy1}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyl]glycine; 

N-[(4-hydroxy-1-{[2-(4-methylphenoxy)-5-pyrimidinyl]methy1}-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyl]glycine; 

N-[(1-{[6-(4-chlorophenoxy)-5-methy1-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinyecarbonyl]glycine; 

N-[(1-{[5-(4-chlorophenoxy)-2-pyrazinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyl]glycine; or 

N-[(1-{[5-(4-cyclopropylphenoxy)-2-pyrazinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro- 

3-pyridinyl)carbonyl]glycine, 

or a pharmaceutically acceptable salt thereof 

[0024] 	(8) In another mode, the present invention is directed to providing a compound 

having the aforementioned general formula (1'), wherein 

W is the formula -CRIIRI2CRI3R14-, and the compound is represented by general formula (I): 

[0025] 	[Formula 5] 
OH 0 

IRF ,---L, N 	OH 

R13, _. Ei 	0 
N 	0 R14 
1 

Y. R2 

(I) 

(wherein in formula (I), 

RH  is a hydrogen atom, CIA  alkyl, or phenyl, 
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R12  is a hydrogen atom or C1_4 alkyl, 

provided that R11  and R12, together with the adjacent carbon atom, optionally form C3.2 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  is a hydrogen atom, C1.4 alkyl, halo-CIA  alkyl, phenyl, benzyl, or phenethyl, 

R14  is a hydrogen atom or Ci_4 alkyl, 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C34 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom, 

provided that the aforementioned R12  and R13, together with the adjacent carbon atoms, 

optionally form C34 cycloalkane; 

Y is a single bond or C1.6 alkanediyl (one of the carbon atoms in the Ci_6 alkanediyl is 

optionally substituted by C3.6 cycloalkane- 1 , l -diy1); 

R2  is C34 cycloalkyl (the C34 cycloalkyl is optionally substituted by one group selected from 

the group consisting of phenyl and benzyl), phenyl (the phenyl is optionally substituted by 

one to three groups which are the same or different and are selected from group al of 

substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the pyrazolyl is substituted by 

one phenyl (the phenyl is optionally substituted by one C1.6  alkyl) and may further be 

substituted by one C1.6  alkyl], imidazolyl (the imidazolyl is substituted by one phenyl), 

isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally substituted by 

one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and may further be 

substituted by one C1.6  alkyl), thiazoyl (the thiazoyl is substituted by one phenyl),  pyridyl 

[the pyridyl is substituted by one group selected from the group consisting of phenyl, 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, cyano, C1.6 alkyl, halo-C1.6 alkyl, C34 cycloalkyl, C1..6 alkoxy, 

and halo-C1 _6 alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one 

halogen atom)], pyrimidinyl (the pyrimidinyl is substituted by one group selected from the 

group consisting of cyclohexyl and phenyl), benzothiophenyl, quinolyl, or 

methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two 

fluorine atoms); 
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group al of substituents consists of a halogen atom, C1.6 alkyl {the C1-6 alkyl is optionally 

substituted by one group selected from the group consisting of C3.8 cycloalkyl, phenyl, and 

C1_6  alkoxy [the C1.6 alkoxy is optionally substituted by one C3.3 cycloalkyl (the C3.3 

cycloalkyl is optionally substituted by one C1.6 alkyl)] 1, halo-C1.6 alkyl, C3.8 cycloalkyl, 

phenyl (the phenyl is optionally substituted by one to three groups which are the same or 

different and are selected from group a2 of substituents), thienyl, pyrazolyl (the pyrazolyl is 

optionally substituted by one C1.6 alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally 

substituted by one or two C1.6 alkyls), pyridyl (the pyridyl is optionally substituted by one 

group selected from the group consisting of Ci.6 alkyl, halo-C1.6  alkyl, C1.6 alkoxy, and halo- 

C1.6 alkoxy), quinolyl, C1.6 alkoxy [the C1.6 alkoxy is optionally substituted by one group 

selected from the group consisting of C3_8 cycloalkyl and phenyl (the phenyl is optionally 

substituted by one group selected from the group consisting of a halogen atom and C1.6 

alkyl)], halo-C1.6  alkoxy, C2.6 alkenyloxy, C3.3 cycloalkoxy, phenoxy (the phenoxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1.6 alkyl, halo-C1.6 alkyl, C1-6 alkoxy, and halo-C1.6 alkoxy), pyridyloxy (the pyridyloxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1.6 alkyl, and halo-C1.6 alkyl), and C1.6 alkylsulfanyl; 

group a2 of substituents consists of a halogen atom, cyano, hydroxy, C1.6 alkyl, halo-C1.6  

alkyl, phenyl, C1.6 alkoxy, halo-C1.6 alkoxy, C1.6 alkylcarbonyl, and di-C1.6  

alkylaminosulfonyl), 

or a pharmaceutically acceptable salt thereof. 

[0026] 	(9) In another mode, the present invention is directed to providing a medicine 

comprising the compound according to any one of (1) to (8) or a pharmaceutically acceptable 

salt thereof as an active ingredient. 

[0027] 	(10) In another mode, the present invention is directed to providing a PHD2 

inhibitor comprising the compound according to any one of (1) to (8) or a pharmaceutically 

acceptable salt thereof as an active ingredient. 

[0028] 	(11) In another mode, the present invention is directed to providing an EPO 
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production promoter comprising the compound according to any one of (1) to (8) or a 

pharmaceutically acceptable salt thereof as an active ingredient. 

[0029] 	(12) In another mode, the present invention is directed to providing a drug for 

preventing or treating anemia comprising the compound according to any one of (1) to (8) or 

a pharmaceutically acceptable salt thereof as an active ingredient. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0030] 	The present invention has made it possible to provide compounds having a superior 

PHD2 inhibitory effect. 

DESCRIPTION OF EMBODIMENTS 

[0031] 	The present invention provides compounds having a superior PEID2 inhibitory effect 

that are represented by general formula (I) or (I'), or pharmaceutically acceptable salts 

thereof 

[0032] 	On the following pages, the compounds of the present invention are described in 

greater detail but it should be understood that the present invention is by no means limited to 

the following illustrations. 

[0033] 	As used herein, symbol "n" refers to normal, "s" or "sec", secondary, "t" or "tert", 

tertiary, "c", cyclo, "o", ortho, "m", meta, and "p", para. 

[0034] 	The "halogen atom" refers to a fluorine atom, a chlorine atom, a bromine atom, and 

an iodine atom. 

"C1.3  [0035] 	The 	alkyl" refers to linear or branched alkyl having one to three carbon atoms. 

Specifically, methyl, ethyl, n-propyl, and isopropyl are referred to. 

[0036] 	The "C1.4 alkyl" refers to linear or branched alkyl having one to four carbon atoms. 

Specifically, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and tert-butyl are 

referred to. 

[0037] 	The "C1.6  alkyl" refers to linear or branched alkyl having one to six carbon atoms, 

and examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-

butyl, n-pentyl, isopentyl, neopentyl, 2-methylbutyl, n-hexyl, isohexyl, etc. 

[0038] 	The "halo-C14  alkyl" refers to linear or branched alkyl having one to four carbon 
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atoms, with substitution by a halogen atom. 	The number of substitutions by a halogen atom 

is preferably from one to three, and a preferred halogen atom is a fluorine atom. 	Examples 

include monofluoromethyl, difluoromethyl, trifluoromethyl, 1-fluoroethyl, 1,1-difluoroethyl, 

2-fluoroethyl, 2-fluoro-2-methylpropyl, 2,2-difluoropropyl, 1-fluoro-2-methylpropan-2-yl, 

1,1-difluoro-2-methylpropan-2-yl, etc. 

[0039] 	The "halo-C1.6  alkyl" refers to linear or branched alkyl having one to six carbon 

atoms, with substitution by a halogen atom. 	The number of substitutions by a halogen atom 

is preferably from one to five, and a preferred halogen atom is a fluorine atom. 	Examples 

include monofluoromethyl, difluoromethyl, trifluoromethyl, 1-fluoroethyl, 1,1-difluoroethyl, 

1,1,2,2,2-pentafluoroethyl, 2-fluoroethyl, 2-fluoro-2-methylpropyl, 2,2-difluoropropyl, 1-

fluoro-2-methylpropan-2-yl, 1,1-difluoro-2-methylpropan-2-yl, 1-fluoropentyl, 1-

fluorohexyl, etc. 

[0040] 	The "C3.6  cycloalkane" refers to cyclic alkane having three to six carbon atoms. 

Examples include cyclopropane, cyclobutane, cyclopentane, and cyclohexane. 

[0041] 	The "C3.8  cycloalkane" refers to cyclic alkane having three to eight carbon atoms. 

Examples include cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, and 

cyclooctane. 

[0042] 	The "C3.8  cycloalkyl" refers to cyclic alkyl having three to eight carbon atoms. 

Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and 

cyclooctyl. 

[0043] 	The "C3.8  cycloalkenyl" refers to cyclic alkenyl having three to eight carbon atoms. 

Examples include cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, 

and cyclooctenyl. 

[0044] 	The "4- to 8-membered saturated heterocycle containing an oxygen atom" refers to a 

4- to 8-membered monocylic saturated heterocycle containing one oxygen atom in the ring. 

Examples include oxetane, tetrahydroftuan, tetrahydropyran, etc. 

[0045] 	The "4- to 8-membered saturated heterocycle containing a nitrogen atom" refers to a 

4-to 8-membered monocylic saturated heterocycle containing one nitrogen atom in the ring. 
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Examples include azetidine, pyrrolidine, piperidine, etc. 

[0046] 	The "4- to 8-membered saturated heterocyclyl containing a nitrogen atom" refers to 

a 4-to 8-membered monocylic saturated heterocyclic group containing one nitrogen atom in 

the ring. 	Examples include azetidinyl, pyrrolidinyl, piperidinyl, etc. 

[0047] 	The "C1.3  alkoxy" refers to linear or branched alkoxy having one to three carbon 

atoms. 	Specifically, methoxy, ethoxy, n-propoxy, and isopropoxy are referred to. 

[0048] 	The "C1.6  alkoxy" refers to linear or branched alkoxy having one to six carbon 

atoms. 	Examples include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, 

sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy, 2-methylbutoxy, n-

hexyloxy, isohexyloxy, etc. 

[0049] 	The "halo-C1.6  alkoxy" refers to linear or branched alkoxy having one to six carbon 

atoms, with substitution by a halogen atom. 	The number of substitutions by a halogen atom 

is preferably from one to five, and a preferred halogen atom is a fluorine atom. 	Examples 

include monofluoromethoxy, difluoromethoxy, trifluoromethoxy, 1-fluoroethoxy, 1,1-

difluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, 3,3,3-

trifluoropropoxy, 1,3-difluoropropan-2-yloxy, 2-fluoro-2-methylpropoxy, 2,2-

difluoropropoxy, 1-fluoro-2-methylpropan-2-yloxy, 1,1-difluoro-2-methylpropan-2-yloxy, 

4,4,4-trifluorobutoxy, etc. 

[0050] 	The "C2.6 alkenyloxy" refers to a group of such a structure that oxy is bound to 

linear or branched alkenyl having two to six carbon atoms. 	Examples include ethenyloxy, 

(E)-prop-1-en-l-yloxy, (Z)-prop-1-en-1 -yloxy, prop-2-en-l-yloxy, (Z)-but-2-en-l-yloxy. (Z)-

pent-3-en-l-yloxy, (Z)-hex-4-en-l-yloxy, (Z)-hept-5-en-l-yloxy, and (Z)-oct-6-en-l-yloxy, 

etc. 

[0051] 	The "C3-8  cycloalkoxy" refers to cyclic alkoxy having three to eight carbon atoms. 

Examples include cyclopropoxy, cyclobutoxy, cyclopentyloxy, cyclohexyloxy, 

cycloheptyloxy, and cyclooctyloxy. 

[0052] 	The "di-C1..3  alkylamino" refers to amino having the aforementioned "C1.2  alkyl" as 

two substituents which are the same or different. 	Examples include dimethylamino, 
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diethylamino, di(n-propyl)amino, di(isopropyl)amino, ethylmethylamino, methyl(n-

propyl)amino, etc. 

[0053] 	The "di-C1 _6  alkylamino" refers to amino having the aforementioned "Ci_6  alkyl" as 

two substituents which are the same or different. 	Examples include dimethylamino, 

diethylamino, di(n-propyl)amino, di(isopropyl)amino, ethylmethylamino, methyl(n-

propyl)amino, etc. 

[0054] 	The "C1.6  alkylcarbonyl" refers to a group of such a structure that carbonyl is bound 

to the aforementioned "C1_6  alkyl". 	Examples include methylcarbonyl, ethylcarbonyl, n-

propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, isobutylcarbonyl, sec-butylcarbonyl, 

tert-butylcarbony, n-pentylcarbonyl, isopentylcarbonyl, neopentylcarbonyl, 2-

methylbutylcarbonyl, n-hexylcarbonyl, isohexylcarbonyl, etc. 

[0055] 	The "mono-C1.6  alkylaminocarbonyl" refers to a group of such a structure that 

carbonyl is bound to amino having the aforementioned "C1.6  alkyl" as a single substituent. 

Examples include methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl, 

isopropylaminocarbonyl, n-butylaminocarbonyl, isobutylaminocarbonyl, sec-

butylaminocarbonyl, tert-butylaminocarbonyl, n-pentylaminocarbonyl, n-

hexylaminocarbonyl, etc. 

[0056] 	The "di-Ci_6 alkylaminocarbonyl" refers to a group of such a structure that carbonyl 

is bound to amino having the aforementioned "C1.6  alkyl" as two substituents which are the 

same or different. 	Examples include dimethylaminocarbonyl, di(n-propyl)aminocarbonyl, 

di(isopropyl)aminocarbonyl, ethylmethylaminocarbonyl, methyl(n-propyl)aminocarbonyl, 

etc. 

The two C1.6 alkyls in the di-C1_6 alkylaminocarbonyl, together with the adjacent 

nitrogen atom, may optionally form a 4- to 8-membered saturated heterocycle containing a 

nitrogen atom. 

[0057] 	The "C1.6  alkylsulfanyl" refers to a group of such a structure that sulfanyl is bound 

to the aforementioned "C1.6  alkyl". 	Examples include methylsulfanyl, ethylsulfanyl, n-

propylsulfanyl, isopropylsulfanyl, isobutylsulfanyl, n-hexylsulfanyl, etc. 
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[0058] 	The "Ch6  alkylsulfonyl" is a group of such a structure that sulfonyl is bound to the 

aforementioned "C1.6  alkyl". 	Examples include methyl sulfonyl, ethylsulfonyl, n-

propylsulfonyl, isopropylsulfonyl, isobutylsulfonyl, n-hexylsulfonyl, etc. 

[0059] 	The "mono-C1 _6  alkylaminosulfonyl" refers to a group of such a structure that 

sulfonyl is bound to amino having the aforementioned "C1,6  alkyl" as a single substituent. 

Examples include methylaminosulfonyl, ethylaminosulfonyl, n-propylaminosulfonyl, 

isopropylaminosulfonyl, n-butylaminosulfonyl, isobutylaminosulfonyl, sec-

butylaminosulfonyl, tert-butylaminosulfonyl, n-pentylaminosulfonyl, n-hexylaminosulfonyl, 

etc. 

[0060] 	The "di-C1 _6  alkylarninosulfonyl" refers to a group of such a structure that sulfonyl 

is bound to amino having the aforementioned "C1.6  alkyl" as two substituents which are the 

same or different. 	Examples include dimethylaminosulfonyl, diethylaminosulfonyl. di(n-

propyl)aminosulfonyl, di(isopropyl)aminosulfonyl, ethylmethylaminosulfonyl, methyl(n-

propyl)aminosulfonyl, isopropyl(methyl)aminosulfonyl, etc. 

[0061] 	The "C14  alkanediyl" refers to a divalent hydrocarbon group of such a structure that 

one hydrogen atom has been removed from an alkyl group having one to four carbon atoms. 

Examples include methanediyl, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,1-diyl, propane- 

1,2-diyl, propane-1,3-diyl, propane-2,2-diyl, butane-1,4-diyl, 2-methylpropane-1,2-diyl, etc. 

Among these, methanediyl, ethane-l,l-diyl, ethane-l,2-diyl, propane-l,l-diyl, propane-1,2- 

diyl, propane-1,3-diyl, and propane-2,2-diyl are C1.3 alkanediyls. 

The "C1.6  alkanediyl" refers to a divalent hydrocarbon group of such a structure that 

one hydrogen atom has been removed from an alkyl group having one to six carbon atoms. 

Examples include methanediyl, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,l-diyl, propane- 

1,2-diyl, propane-1,3-diyl, propane-2,2-diyl, butane-1,4-diyl, 2-methylpropane-1,2-diyl, 

pentane-1,5-diyl, hexane-1,6-diyl, etc. 

[0062] 	The "C3.6  cycloalkane-1,1-diy1" refers to a divalent cyclic hydrocarbon group of 

such a structure that one hydrogen atom has been removed from a cycloalkyl group having 

three to six carbon atoms. 	Examples include cyclopropane-1,1-diy-1, cyclobutane-1,l-diyl, 
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cyclopentane-1,1-diyl, and cyclohexane-1,1-diyl. 

The "phenyl-C1.3  alkyl" refers to the aforementioned "C1.3  alkyl" having a phenyl 

group as a substituent. 	Examples include benzyl, phenethyl, and phenylpropyl. 

The "C3.8  cycloalkyl-C1-3  alkylcarbonyl" refers to a group of such a structure that the 

aforementioned cycloalkyl group having three to eight carbon atoms binds a carbonyl group 

via the aforementioned C1.3  alkyl. 	Examples include cyclopropylmethylcarbonyl, 

cyclopropylethylcarbonyl, cyclobutylmethylcarbonyl, cyclopentylmethylcarbonyl, 

cyclohexylmethylcarbonyl, etc. 

The "phenyl-C1.3  alkoxycarbonyl" refers to a group of such a structure that a phenyl 

group binds a carbonyl group via the aforementioned C1-3 alkoxy. 	Examples include 

phenylmethoxycarbonyl, phenylethoxycarbonyl, and phenylpropoxycarbonyl. 

[0063] 	Preferred modes of the compounds of the present invention are as follows. 

A preferred case of W is the formula -CR15R16- or the formula -CRI1R12CRI3R14-. 

[0064] 	When W represents the formula -CRI5R16_, 

one preferred case of R15  is a hydrogen atom or C1.4 alkyl, with a more preferred 

case of R15  being a hydrogen atom or methyl, and an even more preferred case of R15  being a 

hydrogen atom; 

one preferred case of R16  is a hydrogen atom or C14 alkyl, with a more preferred 

case of R16  being a hydrogen atom or methyl, and an even more preferred case of R16  being a 

hydrogen atom; 

another preferred case of R15  and R16  is such that the R15  and R16, together with the 

adjacent carbon atom, form C3-8 cycloalkane, with a more preferred case of R15  and R16  being 

such that the R15  and R16, together with the adjacent carbon atom, form cyclobutane, 

cyclopentane, or cyclohexane. 

[0065] 	When W represents the formula -CRI IR12cRI3R14_, 

one preferred case of R11  is a hydrogen atom or C14 alkyl, with a more preferred 

case of R" being a hydrogen atom or methyl, and an even more preferred case of R" being a 

hydrogen atom; 
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one preferred case of R12  is a hydrogen atom or C14 alkyl, with a more preferred 

case of R12  being a hydrogen atom or methyl, and an even more preferred case of R12  being a 

hydrogen atom; 

another preferred case of R11  and R12  is such that the R11  and R12, together with the 

adjacent carbon atom, form C3.2 cycloalkane or a 4- to 8-membered saturated heterocycle 

containing an oxygen atom, with a more preferred case of R11  and R12  being such that the RH  

and R12, together with the adjacent carbon atom, form C3.6 cycloalkane, and an even more 

preferred case of RH  and R12  being such that the R11  and R12, together with the adjacent 

carbon atom, form cyclopropane; 

one preferred case of R13  is a hydrogen atom, C14 alkyl, or halo-C14  alkyl, with a 

more preferred case of R13  being a hydrogen atom or methyl, and an even more preferred 

case of R13  being a hydrogen atom; 

one preferred case of R14  is a hydrogen atom or C14 alkyl, with a more preferred 

case of R14  being a hydrogen atom or methyl, and an even more preferred case of R14  being a 

hydrogen atom; 

another preferred case of R13  and R14  is such that the R13  and R14, together with the 

adjacent carbon atom, form C34 cycloalkane, a 4- to 8-membered saturated heterocycle 

containing an oxygen atom, or a 4- to 8-membered saturated heterocycle containing a 

nitrogen atom (wherein the 4- to 8-membered saturated heterocycle containing a nitrogen 

atom is optionally substituted by one or two groups which are the same or different and are 

selected from the group consisting of methyl, benzyl, phenylcarbonyl, and oxo), with a more 

preferred case of R13  and R14  being such that the R13  and 12.14, together with the adjacent 

carbon atom, form C3.6 cycloalkane, an even more preferred case of R13  and R14  being such 

that the R13  and R14, together with the adjacent carbon atom, form cyclopropane, 

cyclobutane, cyclopentane, or cyclohexane, and a particularly preferred case of R13  and R14  

being such that the R13  and R14, together with the adjacent carbon atom, form cyclopropane. 

[0066] 	A preferred case of Y is a single bond or C1.6  alkanediyl (one of the carbon atoms in 

the C1 _6  alkanediyl is optionally substituted by C3.6 cycloalkane-1,1-diy1), with a more 
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preferred case of Y being a single bond, methanediyl, ethane-1,1-diyl, propane-1,l-diyl, 

propane-2,2-diyl, cyclopropane-1,1-diyl, or ethane-1,2-diyl, with an even more preferred case 

of Y being a single bond or methanediyl, and a particularly preferred case of Y being 

methanediyl. 

[0067] 	Preferred modes of R2  are described below under (1) to (4). 

[0068] 	(1) A preferred case of R2  is C3.8 cycloalkyl {the C3.8 cycloalkyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of C1.6 alkyl (the C1_6 alkyl is optionally substituted by one phenyl), phenyl 

(the phenyl is optionally substituted by one halo-C1.6  alkyl), C1.6 alkoxy [the Ci_6 alkoxy is 

optionally substituted by one group selected from the group consisting of C3.8 cycloalkyl, 

phenyl (the phenyl is optionally substituted by one group selected from the group consisting 

of a halogen atom and C1,6  alkyl), and pyridyl (the pyridyl is optionally substituted by one 

halogen atom)], C3-8 cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1-6 alkyl, C3-8 cycloalkyl, and 

halo-C1.6  alkyl), and pyridyloxy (the pyridyloxy is optionally substituted by one group 

selected from the group consisting of a halogen atom, C1.6 alkyl, C3_8 cycloalkyl, and halo- 

C1.5 alkyl)), phenyl (the phenyl is optionally substituted by one to three groups which are the 

same or different and are selected from group a3 of substituents), indanyl, isoxazolyl [the 

isoxazolyl is optionally substituted by one phenyl (the phenyl is optionally substituted by one 

halogen atom)], oxazolyl (the oxazolyl is optionally substituted by one or two groups which 

are the same or different and are selected from the group consisting of C1-6 alkyl and phenyl), 

thiazoyl (the thiazoyl is optionally substituted by one group selected from the group 

consisting of C1_6 alkyl, phenyl, and morpholino), pyridyl (the pyridyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 

aforementioned group a5 of substituents), pyrimidinyl [the pyrimidinyl is optionally 

substituted by one group selected from the group consisting of halo-C1.6 alkyl, C3-8 

cycloalkyl, phenyl, and phenoxy (the phenoxy is optionally substituted by one C1.6 alkyl)], 

pyrazinyl [the pyrazinyl is optionally substituted by one group selected from the group 
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consisting of C1.6  alkoxy (the Ch6  alkoxy is optionally substituted by one C3.8 cycloalkyl) and 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1.6  alkyl, and C3.8 cycloalkyl)], or benzothiophenyl; 

[0069] 	(2) A more preferred case of R2  is 

C3.8 cycloalkyl {the C3.8 cycloalkyl is optionally substituted by one or two groups which are 

the same or different and are selected from the group consisting of phenyl (the phenyl is 

optionally substituted by one halo-C 1-6 alkyl), C1.6  alkoxy [the C1.6 alkoxy is optionally 

substituted by one group selected from the group consisting of C3_8 cycloalkyl, phenyl (the 

phenyl is optionally substituted by one group selected from the group consisting of a halogen 

atom and C1.6 alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1.6 alkyl, C3.8 cycloalkyl, and halo-C1.6  alkyl), and pyridyloxy 

(the pyridyloxy is optionally substituted by one group selected from the group consisting of a 

halogen atom, C1.6 alkyl, C3-8 cycloalkyl, and halo-C1.6  alkyl) }; 

phenyl (the phenyl is optionally substituted by one to three groups which are the same or 

different and are selected from the group consisting of a halogen atom, 01,6 alkyl {the C1-6 

alkyl is optionally substituted by one group selected from the group consisting of C3.8 

cycloalkyl, phenyl, C I -6 allcoxy [the C1.6 alkoxy is optionally substituted by one C3.8 

cycloalkyl (the C3.8 cycloalkyl is optionally substituted by one C1.6 alkyl)], phenoxy (the 

phenoxy is optionally substituted by one C1.6 alkyl), and pyridyloxy (the pyridyloxy is 

optionally substituted by one group selected from the group consisting of C1.6 alkyl and halo- 

C1.6 alkyl)}, halo-C1. alkyl, 03_8 cycloalkyl (the C3.8 cycloalkyl is optionally substituted by 

one or two halogen atoms), phenyl [the phenyl is optionally substituted by one to three 

groups which are the same or different and are selected from the group consisting of carboxy, 

cyano, hydroxy, sulfamoyl, a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, C3.8 cycloalkyl, 

phenyl, C1.6 alkoxy, halo-C1.6  alkoxy, C I .6 alkylcarbonyl, di-C1.6  alkylaminocarbonyl, C I -6 

alkylsulfonyl, mono-C1.6 alkylaminosulfonyl (the C1.6 alkyl of the mono-C1-6 

alkylaminosulfonyl is optionally substituted by one hydroxy), and di-C1.6 
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alkylaminosulfonylb thienyl (the thienyl is optionally substituted by one C1.6 alkyl), 

pyrazolyl (the pyrazolyl is optionally substituted by one C1.6 alkyl), isoxazolyl, thiazoyl (the 

thiazoyl is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of hydroxy, C1_6 alkyl, and C1.6  alkoxy), pyridyl (the 

pyridyl is optionally substituted by one group selected from the group consisting of carboxy, 

hydroxy, amino, a halogen atom, C1_6 alkyl, halo-C1.6 alkyl, C3-8 cycloalkyl, C1-6 alkoxy, 

halo-C1.6  alkoxy, and C1.6  alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally 

substituted by one amino), quinolyl, C1 _6  alkoxy [the C1 _6  alkoxy is optionally substituted by 

one group selected from the group consisting of C3.5  cycloalkyl (the C34 cycloalkyl is 

optionally substituted by one C1 _6 alkyl), phenyl (the phenyl is optionally substituted by one 

group selected from the group consisting of hydroxy, a halogen atom, C1.6  alkyl, halo-C1-6 

alkyl, C1.6  alkoxy, halo-C1_6  alkoxy, and di-C1.6  alkylamino), pyridyl (the pyridyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1.6  alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two C1 _6  alkyls), 

pyrazolyl (the pyrazolyl is optionally substituted by one or two C1.6 alkyls), thiazoyl (the 

thiazoyl is optionally substituted by one C1.6  alkyl), indazolyl (the indazolyl is optionally 

substituted by one C1_6  alkyl), benzotriazolyl, imidazothiazoyl, and di-C1.6  alkylamino], halo- 

C1_6  alkoxy, C2.6 alkenyloxy, C34 cycloalkoxy, phenoxy (the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, C1.6 alkyl, halo-C1 _6  alkyl, C1 _6 alkoxy, and halo-C1-6 

alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1 _6 alkyl, halo-C1.6 alkyl, and C34 cycloalkyl), C1.6  

alkylsulfanyl, and C1.6 alkylsulfonyl); 

pyridyl {the pyridyl is optionally substituted by one or two groups which are the same or 

different and are selected from the group consisting of a halogen atom, C1 _6 alkyl, C1.6  alkoxy 

[the C1 _6  alkoxy is optionally substituted by one group selected from the group consisting of 

C34 cycloalkyl (the C34 cycloalkyl is optionally substituted by one C1-6 alkyl), phenyl (the 

phenyl is optionally substituted by one group selected from the group consisting of a halogen 
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atom and C1-6  alkyl)], halo-C1.6 alkoxy, phenyl (the phenyl is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1-6 alkyl, halo-C1-6 alkyl, C3-8 

cycloalkyl, C1_6 alkoxy, and halo-C1_6 alkoxy), pyridyl, phenoxy [the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, cyano, C1.6 alkyl, halo-C1.6  alkyl, C3.8 cycloalkyl, C1-6 

alkoxy (the C1.6 alkoxy is optionally substituted by one phenyl), and halo-C1.6  alkoxy], and 

pyridyloxy (the pyridyloxy is optionally substituted by one C1-6 alkyl)}; or 

pyrazinyl [the pyrazinyl is optionally substituted by one group selected from the group 

consisting of C1.6 alkoxy (the Cl..6 alkoxy is optionally substituted by one C3-8 cycloalkyl) and 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1.  alkyl, and C3-8 cycloalkyl)]; 

[0070] 	(3) An even more preferred case of R2  is 

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl 

[the phenyl is optionally substituted by one to three groups which are the same or different 

and are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen 

atom, C1 _6  alkyl, halo-C1.6  alkyl, C3.8 cycloalkyl, phenyl, C1-6 alkoxy, halo-C1.6  alkoxy, C,.6 

alkylcarbonyl, di-C1.6  alkylaminocarbonyl, CI-6 alkylsulfonyl, mono-C1.6  alkylaminosulfonyl 

(the Ch6 alkyl of the mono-C1.6  alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1.6  alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group 

selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C1.6 alkyl, 

halo-C1.6 alkyl, C3.8 cycloalkyl, C1.6 alkoxy, halo-C1.6 alkoxy, and C1.6 alkylsulfonyl), C1.6 

allcoxy [the C1.6 alkoxy is substituted by one group selected from the group consisting of C3.8 

cycloalkyl (the C3.8 cycloalkyl is optionally substituted by one C1.6 alkyl), phenyl (the phenyl 

is optionally substituted by one group selected from the group consisting of hydroxy, a 

halogen atom, C1.6 alkyl, halo-C1.6 alkyl, C1.6  alkoxy, halo-C1.6  alkoxy, and di-C1.6  

alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the 

group consisting of a halogen atom and C1.6 alkyl), oxazolyl (the oxazolyl is optionally 

substituted by one or two C1.6 alkyls), pyrazolyl (the pyrazolyl is optionally substituted by 



- 31 - 

one or two C1 _6  alkyls), thiazoyl (the thiazoyl is optionally substituted by one C1.6 alkyl), 

indazolyl (the indazolyl is optionally substituted by one C1-6 alkyl), benzotriazolyl, 

imidazothiazoyl, and di-C1.6 alkylamino], halo-C1_6 alkoxy, C3-8 cycloalkoxy, phenoxy (the 

phenoxy is optionally substituted by one or two groups which are the same.or different and 

are selected from the group consisting of a halogen atom, C1.6  alkyl, halo-C1.6  alkyl, C1-6 

alkoxy, and halo-C1.6 alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, and 

C3_8 cycloalkyl), C1.6 alkylsulfanyl, and C1-6 alkylsulfonyl and may further be substituted by 

one halogen atom}; 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of Ch6 

alkoxy [the C1.6 alkoxy is substituted by one group selected from the group consisting of C3-8 

cycloalkyl (the C3.8 cycloalkyl is optionally substituted by one C1.6 alkyl), phenyl (the phenyl 

is optionally substituted by one group selected from the group consisting of a halogen atom 

and C1-6  alkyl)], halo-C1.6  alkoxy, phenyl (the phenyl is optionally substituted by one group 

selected from the group consisting of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, C3-8 

cycloalkyl, C1.6 alkoxy, and halo-C1.6  alkoxy), pyridyl, phenoxy [the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, cyano, C1_6 alkyl, halo-C1  6 alkyl, C3.8 cycloalkyl, CI -6 

alkoxy (the C1.6 alkoxy is optionally substituted by one phenyl), and halo-C1.6  alkoxy], and 

pyridyloxy (the pyridyloxy is optionally substituted by one C1_6 alkyl) and may further be 

substituted by one group selected from the group consisting of a halogen atom and C1-6 

alkyl}; or 

pyrazinyl [the pyrazinyl is substituted by one group selected from the group consisting of C1.6 

alkoxy (the C1.6 alkoxy is substituted by one C3_8 cycloalkyl) and phenoxy (the phenoxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1.6 alkyl, and C3.8 cycloalkyl)]; 

[0071] 	(4) A particularly preferred case of R2  is 

phenyl [the phenyl is substituted by one group selected from the group consisting of phenoxy 
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(the phenoxy is optionally substituted by one or two groups which are the same or different 

and are selected from the group consisting of a halogen atom, C1.6 alkyl, C1,6 alkoxy, and 

halo-C1,6  alkoxy) and pyridyloxy (the pyridyloxy is optionally substituted by one group 

selected from the group consisting of a halogen atom, C1,6 alkyl, halo-CF  .6  alkyl, and C3-8 

cycloalkyl) and may further be substituted by one halogen atom]; 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom, C1.6  alkyl, halo-C1.6 alkyl, C3.8 cycloalkyl, C1_6  alkoxy, and halo-C1.6  alkoxy), 

pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the 

same or different and are selected from the group consisting of a halogen atom, cyano, C1_6 

alkyl, halo-Ci,6  alkyl, C3.3 cycloalkyl, C1,6  alkoxy (the C1.6 alkoxy is optionally substituted by 

one phenyl), and halo-C1.6  alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted 

by one C1,6 alkyl) and may further be substituted by one group selected from the group 

consisting of a halogen atom and C1,5  alkyl} ; or 

pyrazinyl substituted by one phenoxy (the phenoxy is optionally substituted by one group 

selected from the group consisting of a halogen atom, C1_6 alkyl, and C3.8  cycloalkyl). 

[0072] 	In the above case, preferred groups in group a3 of substituents are 

a halogen atom, C1 _6  alkyl {the C1,6  alkyl is optionally substituted by one group selected from 

the group consisting of C3.8 cycloalkyl, phenyl, C1.6 alkoxy [the C1,6  alkoxy is optionally 

substituted by one C3-8 cycloalkyl (the C34  cycloalkyl is optionally substituted by one CI-6 

alkyl)], phenoxy (the phenoxy is optionally substituted by one C14 alkyl), and pyridyloxy 

(the pyridyloxy is optionally substituted by one group selected from the group consisting of 

C1.6  alkyl and halo-C1,6 alkyl)}, halo-C1.6  alkyl, C34 cycloalkyl (the C34 cycloalkyl is 

optionally substituted by one or two halogen atoms), phenyl (the phenyl is optionally 

substituted by one to three groups which are the same or different and are selected from 

group a4 of substituents), thienyl (the thienyl is optionally substituted by one C1-6 alkyl), 

pyrazolyl (the pyrazolyl is optionally substituted by one C1.6 alkyl), isoxazolyl, thiazoyl (the 

thiazoyl is optionally substituted by one or two groups which are the same or different and 
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are selected from the group consisting of hydroxy, Ci_6 alkyl, and C1.6 alkoxy), pyridyl (the 

pyridyl is optionally substituted by one group selected from the group consisting of carboxy, 

hydroxy, amino, a halogen atom, C1.6 alkyl, halo-C1.6 alkyl, C34 cycloalkyl, C1.6 alkoxy, 

halo-C1 _6  alkoxy, and C1.6  alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally 

substituted by one amino), quinolyl, C1-6 alkoxy [the C1-6 alkoxy is optionally substituted by 

one group selected from the group consisting of carboxy, hydroxy, carbamoyl, C34 

cycloalkyl (the C34 cycloalkyl is optionally substituted by one C1.6 alkyl), phenyl (the phenyl 

is optionally substituted by one group selected from the group consisting of hydroxy, a 

halogen atom, C1.6 alkyl, halo-C1.6 alkyl, C1 _6  alkoxy, halo-C1.6  alkoxy, and di-C1-6 

alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the 

group consisting of a halogen atom and C1.6 alkyl), oxazolyl (the oxazolyl is optionally 

substituted by one or two C1 _6  alkyls), pyrazolyl (the pyrazolyl is optionally substituted by 

one or two C1.6  alkyls), thiazoyl (the thiazoyl is optionally substitduted by one C1.6  alkyl), 

indazolyl (the indazolyl is optionally substituted by one C1.6  alkyl), benzotriazolyl, 

imidazothiazoyl, and di-C1_6  alkylamino], halo-C1_6 alkoxy, C2 	alkenyloxy, C34 

cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one or two groups which are 

the same or different and are selected from the group consisting of a halogen atom, C1.6  alkyl, 

halo-C1 _6  alkyl, C1 _6  alkoxy, and halo-C1.6 allcoxY),  pyridyloxy (the pyridyloxy is optionally 

substituted by one group selected from the group consisting of a halogen atom, C1_6 alkyl, 

halo-C1.6  alkyl, and C34 cycloalkyl), C1.6 alkylsulfanyl, and C1.6 alkylsulfonyl; 

in the above case, preferred groups in group a4 of substituents are carboxy, cyano, 

hydroxy, sulfamoyl, a halogen atom, C1_6 alkyl, halo-C1.6  alkyl, C34 cycloalkyl, phenyl, C1-6 

alkoxy, halo-C1.6 alkoxy, C1-6 alkylcarbonyl, di-C1_6  alkylaminocarbonyl, C1_6 alkylsulfonyl, 

mono-C1_6 alkylaminosulfonyl (the C1.6 alkyl of the mono-C1.6 alkylaminosulfonyl is 

optionally substituted by one hydroxy), and di-C1.6  alkylaminosulfonyl; 

[0073] 	Preferred groups in group a5 of substituents are a halogen atom, C1-6 alkyl, C1-6 

alkoxy [the C1-6 alkoxy is optionally substituted by one group selected from the group 

consisting of C3-8 cycloalkyl (the C34 cycloalkyl is optionally substituted by one C1.6 alkyl), 
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phenyl (the phenyl is optionally substituted by one group selected from the group consisting 

of a halogen atom and C1.6  alkyl)], halo-C1.6  alkoxy, phenyl (the phenyl is optionally 

substituted by one group selected from group a6 of substituents), pyridyl, phenoxy [the 

phenoxy is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of a halogen atom, cyan, C1.6  alkyl, halo-C1.6  alkyl, 

C3.8 cycloalkyl, C1.6 alkoxy (the C1.6 alkoxy is optionally substituted by one phenyl), and 

halo-Ci.6  alkoxy], pyridyloxy (the pyridyloxy is optionally substituted by one CI -6  alkyl), and 

phenylsulfanyl (the phenylsulfanyl is optionally substituted by one halogen atom); 

in this case, preferred groups in group a6 of substituents are a halogen atom, C1.6 

alkyl, halo-Ch6  alkyl, C3.5 cycloalkyl, C1.6 alkoxy, and halo-C1 _6  alkoxy. 

[0074] 	A preferred case of Y4  is Ci_3 alkanediyl, with a more preferred case of Y4  being 

methanediyl; 

a preferred case of R3  is a hydrogen atom; and 

a preferred case of R4  is -COOH. 

[0075] 	One preferred mode of the compounds of the present invention is compounds 

represented by the below-mentioned formula (I-c) or pharmaceutically acceptable salts 

thereof: 

[0076] 	[Formula 6] 
OH 0 

R15 	 OH 
R1  s N 

H 0 
NCO 

R2  

(I-c) 

wherein preferred modes of 12.15, R16, and R2  are as described above. 

[0077] 	In this case, a more preferred mode is where R2  is phenyl [the phenyl is substituted 

by one group selected from the group consisting of phenyl (the phenyl is optionally 

substituted by one group selected from the group consisting of a fluorine atom, a chlorine 

atom, and trifluoromethyl), C1.6 alkoxy (the C1.6 alkoxy is substituted by one Cm cycloalkyl), 
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and pyridyloxy (the pyridyloxy is optionally substituted by one trifluoromethyl)]. 

[0078] 	Another preferred mode of the compounds of the present invention is compounds 

represented by the below-mentioned formula (I-a) or pharmaceutically acceptable salts 

thereof 

[0079] 	[Formula 7] 
OH 0 

R ii 	I 
R12-------  

L 	
OH 

'''N 

R13-/-, 	....... 
R14 	N 

H 	O. 
0  

R2  

(I-a) 

wherein preferred modes of 1211, RI2, R13, RI4, and R2  are as described above. 

[0080] 	In this case, a more preferred mode is where RII, R12, RI3, and R14  are all a hydrogen 

atom and where R2  is C3.g cyclohexyl [the C3.5 cycloalkyl is substituted by one C1 -6 alkyl (the 

Ch6  alkyl is substituted by one phenyl)] or phenyl (the phenyl is substituted by one phenoxy). 

[0081] 	Another preferred mode of the compound of the present invention is compounds 

represented 

thereof. 

by the below-mentioned formula (I-b) or pharmaceutically acceptable salts 

[0082] 	[Formula 8] 
01-1 	0 

OH 
R1 	.."-- N 
R

R
1 2-....A-R.„, 

14 
'' 
w 	

0 
LI 

1N `R2 

(I-b) 

wherein preferred modes of R11, R'2, R'3, R14, and R2  are as described above. 

[0083] 	In this case, a more preferred mode is where R11, R12, R13, and R14  are all a hydrogen 

atom and where R2  is 

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl 

[the phenyl is optionally substituted by one to three groups which are the same or different 

and are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen 
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atom, Ch6  alkyl, halo-Cm alkyl, C3.8  cycloalkyl, phenyl, C1.6  alkoxy, halo-C1.6 alkoxy, C1.6 

alkylcarbonyl, di-C1.6  alkylaminocarbonyl, C1 _6  alkylsulfonyl, mono-C1.6  alkylaminosulfonyl 

(the C1.6  alkyl of the mono-C1.6 alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1.6 alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group 

selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C1_6 alkyl, 

halo-C1.6  alkyl, C3.8 cycloalkyl, C1.6 alkoxy, halo-C1.6 alkoxy, and C1,6 alkylsulfonyl), C1.6  

alkoxy [the C1.6 alkoxy is substituted by one group selected from the group consisting of C3.8 

cycloalkyl (the C3_8cycloalkyl is optionally substituted by one C1.6  alkyl), phenyl (the phenyl 

is optionally substituted by one group selected from the group consisting of hydroxy, a 

halogen atom, C1.6 alkyl, halo-C1.6 alkyl, CI-6 alkoxy, halo-C1.6 alkoxy, and di-C1-6 

alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the 

group consisting of a halogen atom and C1.6  alkyl), oxazolyl (the oxazolyl is optionally 

substituted by one or two C1 .6 alkyls),  pyrazolyl (the pyrazolyl is optionally substituted by 

one or two C1.6 alkyls), thiazoyl (the thiazoyl is optionally substituted by one Ci_6 alkyl), 

indazolyl (the indazolyl is optionally substituted by one C1_6 alkyl), benzotriazolyl, 

imidazothiazoyl, and di-C1.6  alkylamino], halo-C1.6  alkoxy, C3.8  cycloalkoxy, phenoxy (the 

phenoxy is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, C1-6 

alkoxy, and halo-C1_6alkoxY), pyridyloxy (the pyridyloxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, and 

C3_8 cycloalkyl), C1.6 alkylsulfanyl, and Q.6 alkylsulfonyl, and may further be substituted by 

one halogen atom}; 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of C1-6 

alkoxy [the Ci.6alkoxy is substituted by one group selected from the group consisting of C3.8  

cycloalkyl (the C3.8 cycloalkyl is optionally substituted by one C1.6  alkyl) and phenyl (the 

phenyl is optionally substituted by one group selected from the group consisting of a halogen 

atom and C1-6 alkyl)], halo-C1 _6 alkoxy, phenyl (the phenyl is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.6  alkyl, halo-C1.6  alkyl, C3-8 
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cycloalkyl, C1,6 alkoxy, and halo-C1_6  alkoxy), pyridyl, phenoxy [the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, cyano, C1.6 alkyl, halo-C1.6 alkyl, C34 cycloalkyl, C1-6 

alkoxy (the C1.6  alkoxy is optionally substituted by one phenyl), and halo-C1,6  alkoxy], and 

pyridyloxy (the pyridyloxy is optionally substituted by one C1,6 alkyl) and may further be 

substituted by one group selected from the group consisting of a halogen atom and C1,6 

alkyl}; or 

pyrazinyl [the pyrazinyl is substituted by one group selected from the 	consisting of CI group 	 -6  

alkoxy (the C1.6  alkoxy is substituted by one C34 cycloalkyl) and phenoxy (the phenoxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1_6  alkyl, and C34 cycloalkyl)]. 

[0084] 	In the above case, an even more preferred mode is where R11, R12, R13, and R14  are 

all a hydrogen atom and where R2  is 

phenyl [the phenyl is substituted by one group selected from the group consisting of phenoxy 

(the phenoxy is optionally substituted by one or two groups which are the same or different 

and are selected from the group consisting of a halogen atom, C1,6  alkyl, C1.6 alkoxy, and 

halo-C1,6  alkoxy) and pyridyloxy (the pyridyloxy is optionally substituted by one group 

selected from the group consisting of a halogen atom, C1,6 alkyl, halo-C1.6 alkyl, and C34 

cycloalkyl) and may further be substituted by one halogen atom]; 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom, C1 _6  alkyl, halo-C1.6  alkyl, C34 cycloalkyl, C1.6  alkoxy, and halo-C1_6  alkoxy). 

pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the 

same or different and are selected from the group consisting of a halogen atom, cyano, C1-6 

alkyl, halo-C1 _6  alkyl, C34 cycloalkyl, C1,6  alkoxy (the C1,6  alkoxy is'  ptionally substituted by 

one phenyl), and halo-C1_6 alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted 

by one C1,6 alkyl) and may further be substituted by one group selected from the group 

consisting of a halogen atom and C1.5 alkyl}; or 
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pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.6  alkyl, and C34 cycloalkyl). 

[0085] 	And other preferred modes of the compounds of the present invention are as 

described below (these modes also apply to the above-mentioned formulas (I-c), (I-a), and (I-

b)). 

One preferred case of Ru  is a hydrogen atom or C14 alkyl, with a more preferred 

case of Ru  being a hydrogen atom or methyl. 

One preferred case of R12  is a hydrogen atom or C1.4  alkyl, with a more preferred 

case of R12  being a hydrogen atom or methyl. 

Another preferred case of Ru  and R12  is where the R11  and R12, together with the 

adjacent carbon atom, form C34 cycloalkane or a 4- to 8-membered saturated heterocycle 

containing an oxygen atom, with a more preferred case of Ru  and R12  being where the 1211  

and R12, together with the adjacent carbon atom, form C3.6 cycloalkane. 

One preferred case of R13  is a hydrogen atom, C1.4 alkyl, or halo-C1.4  alkyl, with a 

more preferred case of R13  being a hydrogen atom or methyl. 

One preferred case of R14  is a hydrogen atom or C14 alkyl, with a more preferred 

case of R14  being a hydrogen atom or methyl. 

And another preferred case of R13  and R14  is where the R13  and R14, together with 

the adjacent carbon atom, form C34 cycloalkane or a 4- to 8-membered saturated heterocycle 

containing an oxygen atom, with a more preferred case of R13  and R14  being where the R13  

and R14, together with the adjacent carbon atom, form C3.6 cycloalkane. 

[0086] 	A preferred case of Y is a single bond or C1.6 alkanediyl (one of the carbon atoms in 

the C1.6  alkanediyl is optionally substituted by C3.6 cycloalkane-1,1-diy1); 

a more preferred case of Y is a single bond, methanediyl, ethane-1,1-diyl, propane- 

1,1-diyl, propane-2,2-diyl, cyclopropane-1,1-diyl, or ethane-1,2-diy1; 

and an even more preferred case of Y is a single bond or methanediyl. 

A preferred case of R2  is C3.8 cycloalkyl (the C34 cycloalkyl is optionally substituted 

by one group selected from the group consisting of phenyl and benzyl), phenyl (the phenyl is 
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optionally substituted by one to three groups which are the same or different and are selected 

from group al of substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the 

pyrazolyl is substituted by one phenyl (the phenyl is optionally substituted by one C1.6  alkyl) 

and may further be substituted by one C1 _6  alkyl], imidazolyl [the imidazolyl is substituted by 

one phenyl], isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally 

substituted by one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and 

may further be substituted by one C16 alkyl), thiazoyl (the thiazoyl is substituted by one 

phenyl), pyridyl [the pyridyl is substituted by one group selected from the group consisting of 

phenyl, phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, cyano, C1.6  alkyl, halo-C1 _6  alkyl, C34 cycloalkyl, C1 _6  alkoxy, 

and halo-C1_6 alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one 

halogen atom)], pyrimidinyl (the pyrimidinyl is substituted by one group selected from the 

group consisting of cyclohexyl and phenyl), benzothiophenyl, quinolyl, or 

methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two 

fluorine atoms); 

in this case, preferred groups in group al of substituents are 

a halogen atom, C1 _6  alkyl {the C1-6 alkyl is optionally substituted by one group selected from 

the group consisting of C34 cycloalkyl, phenyl, and C1.6  alkoxy [the C1_6 alkoxy is optionally 

substituted by one C34 cycloalkyl (the C34 cycloalkyl is optionally substituted by one C1-6 

alkyl)]}, halo-C1_6 alkyl, C34 cycloalkyl, phenyl (the phenyl is optionally substituted by one 

to three groups which are the same or different and are selected from group a2 of 

substituents), thienyl, pyrazolyl (the pyrazolyl is optionally substituted by one C1_6 alkyl), 

isoxazolyl, thiazoyl (the thiazoyl is optionally substituted by one or two C1,6 alkyls),  pyridyl 

(the pyridyl is optionally substituted by one group selected from the group consisting of C1-6 

alkyl, halo-C1_6 alkyl, Cl-6 alkoxy, and halo-C1_6  alkoxy), quinolyl, C1.6 alkoxy [the C1.6  

alkoxy is optionally substituted by one group selected from the group consisting of C34 

cycloalkyl and phenyl (the phenyl is optionally substituted by one group selected from the 

group consisting of a halogen atom and C1 .6 alkyl)], halo-C1 _6  alkoxy, C2.6 alkenyloxy, C34 
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cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6 alkyl, halo-C1.6  alkyl, C1.6 allcoxy, and halo-C1.6 

alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6 alkyl, and halo-C1.6  alkyl), and C1,6  alkylsulfanyl; 

in this case, preferred groups in group a2 of substituents are a halogen atom, cyano, 

hydroxy, Ci.6  alkyl, halo-C1  6 alkyl, phenyl, C1.6  alkoxy, halo-C1_6  alkoxy, C1.6 alkylcarbonyl, 

and di-C1_6  alkylaminosulfonyl. 

[0087] 	The compounds of the present invention are ones having partially saturated, 

nitrogen-containing heterocyclic structures and they may be in the form of their 

pharmaceutically acceptable salts (both types are hereinafter referred to as "compounds of the 

present invention" as appropriate). 

[0088] 	Examples of the pharmaceutically acceptable salts include acid addition salts 

including mineral acid salts such as hydrochloride, hydrobromide, hydroiodide, phosphate, 

sulfate, and nitrate; sulfonic acid salts such as methanesulfonate, ethanesulfonate, 

benzenesulfonate, p-toluenesulfonate, and trifluoromethanesulfonate; organic acid salts such 

as oxalate, tartrate, citrate, maleate, succinate, acetate, trifluoroacetate, benzoate, mandelate, 

ascorbate, lactate, gluconate, and malate; amino acid salts such as glylcine salt, lysine salt, 

arginine salt, ornithine salt, glutamate, and aspartate; inorganic salts such as lithium salt, 

sodium salt, potassium salt, calcium salt, and magnesium salt; and salts with organic bases 

such as ammonium salt, triethylamine salt, diisopropylamine salt, and cyclohexylamine salt. 

The term "salt(s)" as used herein encompass hydrate salt(s). 

[0089] 	The compounds of the present invention have an asymmetric center or asymmetric 

centers in certain cases, where they give rise to a variety of optical isomers. 	Therefore, the 

compounds of the present invention can exist as separate optical isomers (R) and (S), or as a 

racemate or an (RS) mixture. 	In the case of compounds having two or more asymmetric 

centers, they give rise to diastereomers due to their respective optical isomerisms. 	The 

compounds of the present invention encompass mixtures that comprise all these types of 

isomer in any proportions. 	For example, diastereomers can be separated by methods well 
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known to those skilled in the art, say, fractional crystallization, and optically active forms can 

be obtained by techniques in organic chemistry that are well known for this purpose. 	In 

addition, the compounds of the present invention sometimes give rise to geometrical isomers 

such as cis- and trans-forms. 	Further in addition, the compounds of the present invention 

may have tautomerism to give rise to a variety of tautomers. 	The compounds of the present 

invention encompass the-above mentioned isomers, as well as mixtures comprising those 

isomers in any proportions. 

Furthermore, if the compounds of the present invention or salts thereof form 

hydrates or solvates, these are also included in the scope of the compounds of the present 

invention or salts thereof. 

[0090] 	The compounds of the present invention may be administered either independently 

or together with pharmaceutically acceptable carriers or diluents. 

[0091] 	In order to use the compounds of the present invention as medicines, they may 

assume any forms, i.e., as a solid composition, a liquid composition, or other compositions, 

with optimum forms being chosen depending on the need. 	The medicines of the present 

invention can be produced by incorporating pharmaceutically acceptable carriers for the 

compounds of the present invention. 	Stated specifically, commonly used excipients, fillers, 

binders, disintegrants, coating agents, sugar coating agents, pH modifiers, solubilizers, or 

aqueous or non-aqueous solvents, etc. may be added and commonly used pharmaceutical 

formulation techniques may be applied to prepare tablets, pills, capsules, granules, dusts, 

powders, liquids, emulsions, suspensions, injections, etc. 	Examples of the excipients and 

fillers include lactose, magnesium stearate, starch, talc, gelatin, agar, pectin, gum Arabic, 

olive oil, sesame oil, cocoa butter, ethylene glycol, and any other substances commonly used 

as excipients or fillers. 

[0092] 	In addition, the compounds of the present invention may be formulated in 

pharmaceutical preparations by forming inclusion compounds with a, 13 or ry-cyclodextrin or 

methylated cyclodextrin, etc. 

[0093] 	If the compounds of the present invention are used as PHD2 inhibitors and the like, 
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they may be administered either orally or non-orally as such. 	Alternatively, the compounds 

of the present invention may be administered either orally or non-orally as agents that 

comprise them as the active ingredient. 	Example of non-oral administration include 

intravenous, transnasal, percutaneous, subcutaneous, intramuscular, and sublingual 

administrations. 

[0094] 	The dosage of the compounds of the present invention varies with the subject of 

administration, the route of administration, the disease to be treated, the symptoms, and the 

like; for example, if they are to be administered orally to an adult patient presenting with 

anemia, a single dosage typically ranges from 0.1 mg to 1000 mg, preferably from 1 mg to 

200 mg and this dosage is desirably administered once to three times a day, or once every 

two or three days. 

It should be mentioned that the compounds of the present invention have properties 

desirable as pharmaceutical products. 	A property that can be given as an example is one 

that enables avoiding an excessive production of erythropoietin. 

[0095] 	The PHD2 inhibitory effect of the compounds of the present invention can be 

evaluated by known techniques such as the methods described herein under the Tests. 

[0096] 	Hereinafter, the processes for producing the compounds of the present invention are 

described in detail but are not particularly limited to the following illustrations. 	In addition, 

the solvents to be used in reactions may be of any types that will not interfere with the 

respective reactions and they are not particularly limited to the following description. 

[0097] 	On the following pages, the processes for producing the compounds represented by 

formula (I) or (I') — hereinafter sometimes referred to as the compound (I) or the compound 

(I') — are described. 

[0098] 	The compound (I) or (I') can be produced by methods known per se, for example, 

Processes 1 to 10 or modifications thereof. 	It should also be noted that in the respective 

production methods described below, the starting compounds may be used in the form of 

salts and examples of such salts include the aforementioned "pharmaceutically acceptable 

salts." 	In addition, the target compounds may also be obtained in the form of salts and 
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examples of such salts include the aforementioned "pharmaceutically acceptable salts." 

[0099] 	Further in addition, the obtained target compounds may be used in the next step in a 

yet-to-be purified state. 

[0100] 	Compound (I-9) that belongs to the compound (I) or (I') of the present invention can 

be produced by, for example, the following Production Process 1 or modifications thereof. 

Production Process 1: 

[0101] 	[Formula 9] 
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[wherein R", R12, R13, R14, and R2  have the same meanings as defined above; Ra  represents a 

hydrogen atom, methyl, or ethyl; Y2  represents a single bond or C1.5  alkanediyl; PI, P2, and P3  

represent common protective groups for carboxylic acids, as exemplified by the groups 

described in Protective Groups in Organic Synthesis (3rd  Edition, 1999, edited by P. G. M. 

Wuts and T. W. Greene), etc. and specific examples are C1.6  alkyl, benzyl, 4-methoxybenzyl, 

2-(trimethylsilyl)ethyl, etc.] 

[0102] 	[Step 1-1] 

This step is a process for producing compound (I-3) by performing a reductive 

amination reaction using compound (I-l) and compound (I-2). 

Reducing agents that can be used in the reaction include sodium 

triacetoxyborohydride, sodium borohydride, sodium cyanoborohydride, borane-2-picoline 

complex, etc. 	The amount of the reducing agents to be used ranges from one to three 



- 44 

equivalents, preferably from one to two equivalents, relative to one equivalent of compound 

(I-1). 

Solvents that can be used in the reaction include, for example, alcoholic solvents 

such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane; 

halogenated hydrocarbon-based solvents such as methylene chloride and chloroform; 

aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents 

such as N,N-dimethyformamide. 

The reaction of interest can typically be carried out at between 0°C and the reflux 

temperature. 

The thus obtained compound (I-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0103] 	[Step 1-2] 

This step is a process for producing compound (I-5) by reacting compound (I-3) 

with compound (I-4) in the presence of a base. 

Bases that can be used in the reaction typically include, for example, triethylamine, 

pyridine, etc. 	The amount of the bases to be used ranges from one to five equivalents, 

preferably from one to three equivalents, relative to one equivalent of compound (I-3). 

Solvents that can be used in the reaction include, for example, ether-based solvents 

such as tetrahydrofuran and dioxane; halogenated hydrocarbon-based solvents such as 

methylene chloride and chloroform; aromatic hydrocarbon-based solvents such as toluene 

and xylene; and aprotic polar solvents such as ethyl acetate and N,N-dimethyformamide. 

The reaction of interest can typically be carried out at between 0°C and room 

temperature. 

The thus obtained compound (I-5) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0104] 	[Step 1-3] 
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This step is a process for producing compound (I-6) by cyclizing compound (I-5) in 

the presence of a base. 

Bases that can be used in the reaction typically include, for example, sodium 

ethoxide, sodium methoxide, sodium hydride, potassium tert-butoxide, potassium carbonate, 

cesium carbonate, etc. 	The amount of the bases to be used typically ranges from one to five 

equivalents, preferably from two to three equivalents, relative to one equivalent of compound 

(I-5). 

Solvents that can be used in the reaction include, for example, alcoholic solvents 

such as methanol, ethanol, and propanol; ether-based solvents such as tetrahydrofuran and 

dioxane; halogenated hydrocarbon-based solvents such as methylene chloride and 

chloroform; aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic 

polar solvents such as ethyl acetate and N,N-dimethyformamide. 

The reaction of interest can typically be carried out at between 0°C and the reflux 

temperature. 

The thus obtained compound (I-6) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0105] 	[Step 1-4] 

This step is a process for producing compound (1-8) from compound (I-6) and 

compound (I-7). 

Solvents that can be used in the reaction include, for example, ether-based solvents 

such as 1,2-dimethoxyethane, tetrahydrofuran, and dioxane; halogenated hydrocarbon-based 

solvents such as methylene chloride and chloroform; aromatic hydrocarbon-based solvents 

such as toluene and xylene; and aprotic polar solvents such as N,N-dimethyformainide. 

The reaction of interest may employ a base as an additive. 	Examples of the base 

include triethylamine, N,N-diisopropylethylamine, etc. 

This reaction can typically be carried out at between room temperature and the 

reflux temperature. 
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The thus obtained compound (I-8) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0106] 	[Step 1-5] 

This step is a process for producing compound (I-9) by deprotecting compound (I- 

8). 

This reaction can be carried out by, for example, the method described in Protective 

Groups in Organic Synthesis (3rd  Edition, 1999, edited by P. G. M. Wuts and T. W. Greene), 

etc. or modifications thereof. 	Specifically, if P3  is tert-butyl, 4-methoxybenzyl or 

trimethylsilyl, compound (I-9) can be produced using a mineral acid such as hydrochloric 

acid or an organic acid such as acetic acid or trifluoroacetic acid in a solvent such as an ether- 

based solvent, say, tetrahydrofuran or dioxane, a halogenated hydrocarbon-based solvent, 

say, methylene chloride or chloroform, or an aromatic hydrocarbon-based solvent, say, 

toluene or xylene. 	If P3  is benzyl or 4-methoxybenzyl, compound (I-9) can also be 

produced by hydrogenolysis in a solvent such as an alcoholic solvent, say, methanol or 

ethanol, an ether-based solvent, say, tetrahydrofuran or dioxane, a halogenated hydrocarbon-

based solvent, say, methylene chloride or chloroform, or an aromatic hydrocarbon-based 

solvent, say, toluene or xylene in the presence of a catalyst such as palladium-carbon. 	If P3  

is 2-(trimethylsilyl)ethyl, trimethylsilyl, or tert-butyldimethylsilyl, it is also possible to 

produce compound (I-9) by treatment with potassium fluoride, tetrabutylammonium fluoride, 

etc. 	If P3  is methyl, ethyl, or n-propyl, the solvent to be used may be an alcoholic solvent 

such as methanol or ethanol, an ether-based solvent such as tetrahydrofuran or dioxane, an 

aromatic hydrocarbon-based solvent such as toluene or xylene, an aprotic polar solvent such 

as acetonitrile or N,N-dimethylformamide, water, or the like; these solvents may be used in 

admixture at appropriate proportions and the treatment with a base such as lithium hydroxide, 

sodium hydroxide, potassium hydroxide, potassium carbonate, cesium carbonate, etc., can 

also produce compound (I-9). 

The reaction of interest can typically be carried out at between room temperature 
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and the reflux temperature. 

The thus obtained compound (1-9) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0107] 	Compound (II-6) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 2 or modifications 

thereof. 

Production Process 2: 

[0108] 	[Formula 10] 
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[wherein R.11, R12, R13, R14
, 
 Fa, P2,  and P3  have the same meanings as defined above; Rb  

represents a hydrogen atom, phenyl, or benzyl; n represents an integer of 0 to 5]. 

[0109] 	[Step 2-1] 

This step is a process for producing compound (II-2) from compound (I-1) and 

compound (II-1). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-1 of Production Process 1. 

The thus obtained compound (II-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 
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[0110] 	[Step 2-2] 

This step is a process for producing compound (II-3) from compound (11-2) and 

compound (1-4). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-2 of Production Process 1. 

The thus obtained compound (II-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0111] 	[Step 2-3] 

This step is a process for producing compound (II-4) from compound (II-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-3 of Production Process 1. 

The thus obtained compound (II-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0112] 	[Step 2-4] 

This step is a process for producing compound (II-5) from compound (II-4) and 

compound (I-7). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-4 of Production Process 1. 

The thus obtained compound (II-5) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0113] 	[Step 2-5] 

This step is a process for producing compound (II-6) from compound (II-5). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (II-5) can be isolated and purified by known 
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separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0114] 	Compound (III-6) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 3 or modifications 

thereof. 

Production Process 3: 

[0115] 	[Formula 11] 
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p2 

0 R13  R14  
0 R13  R14 	(III - 1 ) 	PLO 	 ( I -4 ) 	F1* 

o 

	

NH 	 N° 1°'.&
o NH 	 Ril R12  y?,.. 	

pll pi2 ,A  
2  

	

R11  R12 	Step 3-1 	 R2 	Step 3-2 	 'R2 	Step 3-3 

	

(I —1) 	 (IQ-2) 	 (1E-3) 

0 	 0 	 0 
P2 	

P3ofi,„„..NR2 	P30 	 I-10-ki 6 	0 
HN 	0 	 HN 	0 

( I -7 ) HO 	0 
HO 	0 	 1" 	HO 	0 

R1 	 Step 3-4 	 Step 3-5 
R12 	

N,
I

3 	
R" 	N, R" 	N 

R12  R14 	
3 	 3  

R12 	- 	 R12  R2 	
Ris R/4  p2 	 R13  R14 R2 

OE -4 ) 	 (IIL-5) 	 ( la —5) 

[wherein R11, R12, R13, RI4
, 
 R2, 

P', r
n2

, 
 and P3  have the same meanings as defined above; L1  

represents a common leaving group, say, a chlorine atom, a bromine atom, an iodine atom, 

metlianesulfonyloxy, p-toluenesulfonyloxy, etc.; Y3  represents C1_6 alkanediyl]. 

[0116] 	[Step 3-1] 

This step is a process for producing compound (III-2) by reacting compound (I-1) 

with compound (III- 1 ) in the presence of a base. 

Bases that can be used in the reaction include, for example, sodium hydroxide, 

potassium tert-butoxide, triethylamine, pyridine, cesium carbonate, potassium carbonate, 

sodium carbonate, sodium hydrogencarbonate, etc. 	The amount of the bases to be used 

ranges from one to three equivalents relative to one equivalent of compound (1-1). 

Solvents that can be used in the reaction include, for example, alcoholic solvents 

such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane; 
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halogenated hydrocarbon-based solvents such as methylene chloride and chloroform; 

aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents 

such as acetonitrile and N,N-dimethyformamide. 

The reaction of interest can typically be carried out at between 0°C and the reflux 

temperature. 

The thus obtained compound (III-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0 1 1 7] 	[Step 3-2] 

This step is a process for producing compound (III-3) from compound (III-2) and 

compound (I-4). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-2 of Production Process 1. 

The thus obtained compound (III-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[01 1 8] 	[Step 3-3] 

This step is a process for producing compound (III-4) from compound (III-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-3 of Production Process 1. 

The thus obtained compound (III-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[01 1 9] 	[Step 3-4] 

This step is a process for producing compound (III-5) from compound (III-4) and 

compound (1-7). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-4 of Production Process 1. 
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The thus obtained compound (III-5) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0120] 	[Step 3-5] 

This step is a process for producing compound (III-6) from compound (III-5). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (III-6) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0121] 	Compound (IV-7) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 4 or modifications 

thereof. 

Production Process 4: 

[0122] 	[Formula 12] 
o 	o 

R2-YI-Nn2 	 ci-)C-Iko-P2 	 o-R2  

O 	R13 	 o RI3  R14  (W-2 ) 	 ( I —4) 	0 R13  Ru 0  
P 	 Pt.° 	 PI,o 11414 	 N 	0 

R" 	Step 4-1 	 R" .61 	Step 4-2 	 Step RI, 	(?, R2 	 R2 
4-3 

(N—Y) 	 (IV-3) 	 (IV-4) 

O 	 0 	 o 
p2 	R3.o...L.NH2 	P3o 	 HOA] 
6 	0 

( 1 —7 ) 	!IN 	0 	 HN 	0 
HO HO 	 HO 	0 

	

N„A 	Step 4-4 	 Step 4-5 
R" 	 N, 	 N -- ri 

	

R13  R14  R2 	 R 	Yi 	 c 	
RN 

	

1213  R14 1 2 	 R13 	R2  

	

R 	 R2  
(IV-5) 	 (IV-6) 	 (IV-7) 

[wherein R", R13, R14
,  R2, Pt, P2, and P3  have the same meanings as defined above; Y' 

represents a single bond or C1,5  alkanediyl (one of the carbon atoms in the C1.6 alkanediyl is 

optionally substituted by C3.5  cycloalkane-1,1-diyl)]. 

[0123] 	[Step 4-1] 
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This step is a process for producing compound (IV-3) by reacting compound (IV-1) 

with compound (IV-2). 

Solvents that can be used in the reaction include alcoholic solvents such as methanol 

and ethanol; ether-based solvents such as tetrahydrofuran and dioxane; halogenated 

hydrocarbon-based solvents such as methylene chloride and chloroform; aromatic 

hydrocarbon-based solvents such as toluene and xylene; aprotic polar solvents such as 

acetonitrile and N,N-dimethyformamide; water, etc; these solvents may be used in admixture 

at appropriate proportions. 

In the reaction of interest, a base or an acid may be used as an additive. 	Examples 

of the base include sodium hydride, potassium tert-butoxide, triethylamine, pyridine, cesium 

carbonate, potassium carbonate, sodium carbonate, sodium hydrogencarbonate, etc. 

Examples of the acid include acetic acid, hydrochloric acid, sulfuric acid, etc. 

The reaction of interest can typically be carried out at between 0°C and the reflux 

temperature; it may even be carried out under irradiation with microwaves. 

The thus obtained compound (IV-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0124] 	[Step 4-2] 

This step is a process for producing compound (IV-4) from compound (IV-3) and 

compound (I-4). 

The reaction of interest may be carried out by a modification of the method 

described in Step 1-2 of Production Process 1. 

The thus obtained compound (IV-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0125] 	[Step 4-3] 

This step is a process for producing compound (IV-5) from compound (IV-4). 

The reaction of interest may be carried out by a modification of the method 
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described in Step 1-3 of Production Process 1. 

The thus obtained compound (IV-5) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0126] 	[Step 4-4] 

This step is a process for producing compound (IV-6) from compound (IV-5) and 

compound (I-7). 

The reaction of interest may be carried out by a modification of the method 

described in Step 1-4 of Production Process 1. 

The thus obtained compound (IV-6) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0127] 	[Step 4-5] 

This step is a process for producing compound (IV-7) from compound (IV-6). 

The reaction of interest may be carried out by a modification of the method 

described in Step 1-5 of Production Process 1. 

The thus obtained compound (IV-7) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0128] 	Compound (V-4) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 5 or modifications 

thereof. 

Production Process 5: 

[0129] 
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[Formula 13] 
o 	 o 	 o 

1'3'0 	 mi_Rc 	P3
-o 	 HO-14-1 

FIN 	0 	(V-2) 	 FIN 	0 	 HN 	0 

HO 	0 	 HO 	0 	 HO 	0 
Step 5-1 	 Step 5-2 

R11 	N 	 R11 	„1‘1 	 RI 	N,„, ."(1 	 1 F212 	 R12 	1\ 	Y1 	 R 

	

RI RN 	 R13  WC, 	 Rte0 
L2 	 R` 	 R` 

(V-1) 	 (V-2) 	 (V-4) 

[wherein RI I , Ict12, R13
, 
 R14, r trI, and P3  have the same meanings as defined above; ring A 

represents phenyl (the phenyl is optionally substituted by one to four groups which are the 

same or different and are selected from the group consisting of a halogen atom, C1.6 alkyl, 

halo-C1.6  alkyl, C3.8 cycloalkyl, C( _6  alkoxy, halo-C1 .6  alkoxy, and C3-8 cycloalkoxy) or 

pyridyl (the pyridyl is optionally substituted by one to three groups which are the same or 

different and are selected from the group consisting of a halogen atom, C1_6 alkyl, C1-6 

alkoxy, and halo-C1..6  alkoxy); L2  represents a common leaving group, say, a fluorine atom, a 

chlorine atom, a bromine atom, an iodine atom, trifluoromethanesulfonyloxy, etc.; MLR' 

represents a metal-containing organometallic compound, wherein MI  represents boronic acid, 

a boronic acid ester, magnesium bromide, magnesium chloride, etc. and Itc  represents C1-6 

alkyl, halo-C1.6  alkyl, C3.8 cycloalkyl, phenyl (the phenyl is optionally substituted by one to 

three groups which are the same or different and are selected from group a2 of substituents), 

thienyl, pyrazolyl (the pyrazolyl is optionally substituted by one C1.6 alkyl), isoxazolyl, 

thiazoyl (the thiazoyl is optionally substituted by one or two C1.6 alkyls), pyridyl (the pyridyl 

is optionally substituted by one group selected from the group consisting of C1_6 alkyl, halo- 

C1.6 alkyl, C1.6 alkoxy, and halo-C1_6 alkoxy), quinolyl, etc.; compound (V-1) can be 

produced by implementing the procedures of the steps in Production Processes 1 to 4]. 

[0130] 	[Step 5-1] 

This step is a process for producing compound (V-3) by performing a coupling 

reaction using compound (V-1) and organometallic compound (V-2). 

If MI  is boronic acid or a boronic acid ester, the reaction of interest is the so-called 

Suzuki-Miyaura coupling reaction and can be carried out by documented processes 
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(Tetrahedron Letters, 1979, 20, 3437-3440; Chemical reviews, 1995, 95, 2457-2483) or 

modifications thereof in the presence of a palladium catalyst and a base. 	If M1  is a Grignard 

reagent such as magnesium bromide or magnesium chloride, compound (V-3) can be 

produced in the presence of a palladium catalyst. 

In this case, a metallic reagent such as indium chloride may be added as appropriate. 

The amount of compound (V-2) to be used in the step under consideration ranges from one to 

five equivalents, preferably from one to three equivalents, relative to one equivalent of 

compound (V-1). 

Palladium catalysts that may be used in the coupling reaction include those which 

are known to skilled artisans, as exemplified by tetrakis(triphenylphosphine)palladium(0), 

bis(dibenzylideneacetone)palladium(0), bis(tri-tert-butylphosphine)palladium(0), 

bis(triphenylphosphine)palladium(II) dichloride, bis(triphenylphosphine)palladium(II) 

acetate and [1,1'-bis(diphenylphosphino)ferrocene]palladium(II) dichloride dichloromethane 

complex (1:1), etc. 	If desired, a palladium(0) catalyst, as generated in the system using 

palladium(II) acetate and a phosphine reagent such as triphenylphosphine or tri(2- 

methylphenyl)phosphine in the presence of a base, may be used for the reaction. 	The 

amount of the palladium catalyst to be used typically varies from 0.01 to 0.5 equivalents, 

preferably from 0.05 to 0.3 equivalents, relative to one equivalent of compound (V-1). 

Bases that can be used include potassium carbonate, cesium carbonate, sodium 

carbonate, sodium hydrogencarbonate, tripotassium phosphate, potassium fluoride, cesium 

fluoride, triethylamine, etc. 	The amount of the bases to be used typically varies from one to 

five equivalents, preferably from one to three equivalents, relative to one equivalent of 

compound (V-1). 

Solvents that can be used in the reaction include alcoholic solvents such as 

methanol, ethanol, and ethylene glycol; ether-based solvents such as tetrahydrofuran, 

dioxane, and 1,2-dimethoxyethane; aromatic hydrocarbon-based solvents such as toluene and 

xylene; aprotic polar solvents such as acetonitrile and N,N-dimethyformamide; water, etc; 

these solvents may be used in admixture at appropriate proportions. 
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In the reaction of interest, a copper compound may be used as an additive. 

Examples of the copper compound include copper(I) iodide, copper(II) acetate, etc. 

The reaction of interest can typically be carried out at between room temperature 

and 180°C; it may even be carried out under irradiation with microwaves. 

The thus obtained compound (V-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0131] 	[Step 5-2] 

This step is a process for producing compound (V-4) from compound (V-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (V-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0132] 	Compound (VI-2) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 6 or modifications 

thereof. 

Production Process 6: 

[0133] 	[Formula 14] 
0 	 o 

HaAl 	 MI-Re 	HOLI 
HN 	0 	 (V-2) 	 FIN 	...,,0 

HO 	 HO 	o Step 6-1 	 --- 
R" 	N 	 Rit.„,. 24  

'Yl 	 'Y1  
)4.S R1 	 RI2  4 A 

R13 Ruo 	 R... R.-0  
L 	 R° 

(VI-1) 	 (VI-2) 

R12 RI3 n
, 

 [wherein RH,, 	, n
14 Y1, ring A, L2, MI , and 12.°  have the same meanings as defined 

above, and compound (VI-1) can be produced by implementing the procedures of the steps in 

Production Processes 1 to 4]. 

[0134] 	[Step 6-1] 
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This step is a process for producing compound (VI-2) from compound (VI-1) and 

organometallic compound (V-2). 

The reaction of interest can be carried out by a modification of the method described 

in Step 5-1 of Production Process 5. 

The thus obtained compound (VI-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0135] 	Compound (VII-6) that belongs to the compound (I') of the present invention can be 

produced by, for example, the following Production Process 7 or modifications thereof. 

Production Process 7: 

[0136] 	[Formula 15] 
0 	 o 	o 

ji,,  ji, 	p2 	 0 	O. 2  ,11, 	..R2 	 , Ra 	Y2 	 CI 	0" 

0 	 ( 1 —2) 	 0 	H 	 ( I —4) 	 0 
P-1,0 	NH2 	 13:,0 	NyRa 	 K

o 	
N
Y

Ra 

R15 R16 	Step 7-1 	R15 R16 w,R2 	Step 7-2 	R15 Ris y.? 	Step 7-3 
R2 

(VI-1) 	 (W-2) 	 (VII-3) 

O 	 0 
Pz 	 0 	 P ,

o 	 HU-H 
0 	0 	Fq,

0-j
NH2  

HN-•G" 0 	 HN 	0 

HO 	0 	( 1 —7) HO 	 HO 	0 1O 
R 5 	N 	 R15 	N 	

RRN R16 	--Ra 	Step 7A 	 Step 7-5 R16 	S 
}—Ra 	 R16 	)--R3  

2  R 	
`I? 	 'ie 

R2 	 R2  
(W-4) 	 (41-5) 	 (VII-6) 

[wherein R'5, R16
,  Ra, R2, Y2, P1, P2, and P3  have the same meanings as defined above]. 

[0137] 	[Step 7-1] 

This step is a process for producing compound (VII-2) from compound (VII-1) and 

compound (I-2). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-1 of Production Process 1. 

The thus obtained compound (VII-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 
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re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0138] 	[Step 7-2] 

This step is a process for producing compound (VII-3) from compound (VII-2) and 

compound (I-4). 

The reaction of interest can be carried out by a modification of the method described 

in Step1-2 of Production Process 1. 

The thus obtained compound (VII-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0139] 	[Step 7-3] 

This step is a process for producing compound (VII-4) from compound (VII-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-3 of Production Process 1. 

The thus obtained compound (VII-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0140] 	[Step 7-4] 

This step is a process for producing compound (VII-5) from compound (VII-4) and 

compound (I-7). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-4 of Production Process 1. 

The thus obtained compound (VII-5) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0141] 	[Step 7-5] 

This step is a process for producing compound (VII-6) from compound (VII-5). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process I. 
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The thus obtained compound (VII-6) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0142] 	Compound (VIII-4) that belongs to the compound (I') of the present invention can 

be produced by, for example, the following Production Process 8 or modifications thereof. 

Production Process 8: 

[0143] 

[Formula 16] 
o 	o 	 H 	0 

0 	- 
HO)  CAN 

H 0 	 0 	 0 H 
	

(VII— 1 ) 
Eto 	N 	Ra 	 P.  &o 	N

Y
R' Y 

	

wawa y2

R2 	Step 8-1 	 h15 RIB y2 	 Step 8-2 ' R2 
(W-2) 	 (VU-2) 

0 	 0 

P3'10) 	 HUAI 
HN 	0 	 HN 	,..,0 

HO 	0 	 HO 	0 

R 	N 	Step 8-3 R1 	N 
R16 	).--Ra 	R16 	)---Ra 

Y2 	 Y'2 
R2 	 R2  

(VII-3) 	 (Vi-4) 

[wherein R'5, RI6,  R'\  R2, Y2, P1,    and P3  have the same meanings as defined above]. 

[0144] 	[Step 8-1] 

This step is a process for producing compound (VIII-2) by performing a 

condensation reaction using compound (VII-2) and compound (VIII-1). 

Reagents that can be used in the condensation reaction include the combination of 1- 

(3-dimethylaminopropy1)-3-ethylcarbodiimide and 1-hydroxybenzotriazole, as well as 1,1'- 

carbonyldiimidazole, propylphosphonic acid anhydride (cyclic trimer), etc. 	The amount of 

the condensation agent to be used varies from one to three equivalents, preferably from one 

to two equivalents, relative to one equivalent of compound (VII-2). 

In the reaction of interest, a base can be used as an additive. 	Examples of the base 
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include triethylamine and so forth. 

Solvents that can be used in the reaction include, for example, alcoholic solvents 

such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane; 

halogenated hydrocarbon-based solvents such as methylene chloride and chloroform; 

aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents 

such as N,N-dimethyformamide. 

The reaction of interest can typically be carried out at between 0°C and the reflux 

temperature. 

The thus obtained compound (VIII-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0145] 	[Step 8-2] 

This step is a process for producing compound (VIII-3) from compound (VIII-2). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-3 of Production Process 1. 

The thus obtained compound (VIII-3) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0146] 	[Step 8-3] 

This step is a process for producing compound (VIII-4) from compound (VIII-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (VIII-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0147] 	Compound (IX-4) that belongs to the compound (I) or (I') of the present invention 

can be produced by, for example, the following Production Process 9 or modifications 

thereof 
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Production Process 9: 

[0148] 	[Formula 17] 
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'vl 	Step 9-3 	Ril
i2 	

NN,\.1  R  

	

R13  R14  R2 	 R13 R74 R2 

(1X-3) 	 (IX-4) 

R, R,  R, R2,1,  — [wherein RI  I, 12 	13 	I4Y 
	P1, and P3  have the same meanings as defined above, and 

compound (IX-1) can be produced by implementing the procedures of Production Processes 

1 to 4]. 

[0149] 	[Step 9-1] 

This step is a process for producing compound (IX-2) by performing a condensation 

reaction using compound (IX-1) and compound (VIII-1). 

The reaction of interest can be carried out by a modification of the method described 

in Step 8-1 of Production Process 8. 

The thus obtained compound (IX-2) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0150] 	[Step 9-2] 

This step is a process for producing compound (IX-3) from compound (IX-2). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-3 of Production Process 1. 

The thus obtained compound (IX-3) can be isolated and purified by known 
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separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0151] 	[Step 9-3] 

This step is a process for producing compound (IX-4) from compound (IX-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (IX-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0152] 	Compound (X-4) that belongs to the compound (I') of the present invention can be 

produced by, for example, the following Production Process 10 or modifications thereof. 

Production Process 10: 

[0153] 	[Formula 18] 
0 	R3 	o 	 o 

P2 	 P:
o
AY4-141A 	R3 oily' 	 Ho-Thy4 O 	o 

(x-2) 	,3,N 	0 	
R3

..r, 	o  
HO 

HO 	O 	 HO 	0 
121 	N. 	Step 10-1 	 Step 10-2 

Y1 
12 	

R" 	
Y1 

N. 	 R11 	N,Nel R 	1  
R13 R14 R2 	 Ri2 	 Ri2 

R13 Ri4 R  
R13  R14  R2 	 2 

(X —1 ) 	 (X-3) 	 (X-4) 
R12, R13, R14

, 
 R2, R3, Y',   Y4, P2. [wherein RH,and P3  have the same meanings as defined 

above, and compound (X-1) can be produced by implementing the procedures of Production 

Processes 1 to 4]. 

[0154] 	[Step 10-1] 

This step is a process for producing compound (X-3) from compound (X-1) and 

compound (X-2). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-4 of Production Process .1. 

The thus obtained compound (X-3) can he isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 
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re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

[0155] 	[Step 10-2] 

This step is a process for producing compound (X-4) from compound (X-3). 

The reaction of interest can be carried out by a modification of the method described 

in Step 1-5 of Production Process 1. 

The thus obtained compound (X-4) can be isolated and purified by known 

separation/purification means, such as concentrating, concentrating under reduced pressure, 

re-precipitation, extraction with solvent, crystallization, chromatography, etc. 

EXAMPLES 

[0156] 	The present invention is described in greater detail by means of the following 

Reference Examples, Working Examples, and Tests but it should be understood that these are 

by no means intended to limit the present invention and may be changed to the extent that 

will not depart from the scope of the present invention. 

[0157] 	The abbreviations used herein denote the following meanings. 

s: singlet 

d: doublet 

t: triplet 

q: quartet 

quin: quintet 

sept: septet 

dd: double doublet 

dt: double triplet 

td: triplet doublet 

m: multiplet 

br: broad 

J: coupling constant 

Hz: Hertz 

CHLOROFORM-d: deuterated chloroform 
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DMSO-d5: deuterated dimethyl sulfoxide 

METHANOL-d4: deuterated methanol 

[0158] 	Proton nuclear magnetic resonance (11-1-NMR) spectrometry was implemented by 

the following Fourier transform NMR spectrometers. 

200 MHz: Gemini 2000 (Agilent Technologies) 

300 MHz: Inova 300 (Agilent Technologies) 

600 MHz: JNM-ECA 600 (JEOL) 

For analysis, ACD/SpecManager ver. 12.01 (product name), ACD/Spectrus 

ProcessorDA, etc. were used. 	Very mild peaks derived from the protons of a hydroxy group, 

an amino group and other species are not reported. 

[0159] 	Mass spectrometry (MS) was implemented by the following spectrometers. 

Platform LC (Waters) 

LCMS-2010EV (Shimadzu) 

LCMS-IT-TOF (Shimadzu) 

GCT (Micromass) 

Agilent 6130 (Agilent) 

LCQ Deca XP (ThermoFisher Scientific) 

The ionization technique used was ESI (electrospray ionization), EI (electron 

ionization), or dual ionization employing ESI and APCI (atmospheric pressure chemical 

ionization). 	Found data are reported. 	Molecular ion peaks are usually observed but in the 

case of compounds having a hydroxy group (-OH), fragment peaks are sometimes observed 

with H2O eliminated. 	In the case of salts, molecular ion peaks or fragment ion peaks of 

their free forms are usually observed. 

[0160] 	Purification by preparative high-performance liquid chromatography (preparative 

HPLC) was conducted under the following conditions. 	It should, however, be noted that in 

the case of compounds having basic functional groups, neutralization or other operations for 

obtaining their free forms may have to be performed when trifluoroacetic acid is used in the 

IIPLC operation. 
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Apparatus: Gilson's preparative HPLC system 

Column: Waters' SunFireTm  Prep C18 OBDTM  (5 µm, 30 x 50 mm) 

Flow rate: 40 mL/min; Detection method: UV 254 nm 

Solvent: Solution A, 0.1% trifluoroacetic acid containing water; Solution B, 0.1% 

trifluoroacetic acid containing acetonitrile 

Gradient: 0 min (Solution A/Solution B = 90/10), 2 min (Solution A/Solution B = 90/10), 

12 min (Solution A/Solution B = 20/80), 13.5 min (Solution A/Solution B = 5/95), 15 min 

(Solution A/Solution B = 5/95) 

[0161] 	Analysis by optical high-performance liquid chromatography (optical HPLC) was 

conducted under the following conditions. 

Apparatus: Agilent 1100 (product of Agilent) 

Column: DAICEL's CHIRALCEL OD-H (5 um, 4.6 x 250 mm) 

Flow rate: 0.5 mL/min; Detection method: UV 254 nm 

Solvent: 0.1% trifluoroacetic acid containing acetonitrile 

[0162] 	Purification by optical preparative high-performance liquid chromatography (optical 

preparative HPLC) was conducted under the following conditions. 

Apparatus-  Gilson's preparative HPLC system 

Column: DAICEL's CHIRALCEL OD (10 pm, 20 x 250 mm) 

Flow rate: 5 mL/min; Detection method: UV 254 nm 

Solvent: 0.1% trifluoroacetic acid containing acetonitrile 

[0163] 	For X-ray crystallography, XR-AXIS RAPID II (Rigaku) was used. 

[0164] 	The optical purity of optically active forms was evaluated in terms of percent 

enantiomeric excess (%ee). 	This parameter was calculated from the following equation 

using the data obtained by optical HPLC. 

{For (R)-form} 

Percent enantiomeric excess (%ee) = 100 x [(R) - (5)] / [(R) + (S)] 

[wherein (R) and (S) represent the absolute configurations of the respective enantiomers, as 

well as their peak areas in optical high-performance liquid chromatography (HPLC)]. 
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Percent enantiomeric excess was similarly determined for the (S)-form. 

The phase separator used was Biotage's ISOLUTE (registered trademark) Phase 

Separator. 

[0165] 	The microwave reactor was Biotage's Initiator. 

[0166] 	Compound names were assigned by means of ACD/Name (ACD/Labs 12.01, 

Advanced Chemistry Development Inc.) 

[0167] 	Elemental analysis was conducted with the following apparatuses. 

240011 (Perkin Elmer) 

vario MICRO cube (elementar) 

MT-6 (Yanaco Analytical Instruments Inc.) 

[0168] 	Ion chromatographic analysis was conducted with the following apparatuses. 

DX500 (Dionex) 

XS100 (Mitsubishi Chemical Corporation) 

ICS3000 (Dionex) 

[0169] 	Melting points were measured with the following apparatus. 

MP-J3 (Yanaco Instrument Development Laboratory) 

[0170] 	In the tables given in the Reference Examples and Working Examples, salt 

information is left blank for some compounds, indicating that they were obtained in the 

of free forms. 

form 

Reference Example 1-1 

Methyl (4-aminotetrahydro-2H-pyran-4-yflacetate hydrochloride 

[0171] 	[Formula 19] 
Me0 	0 

NH2 

HCI 
0 

(1) Synthesis of methyl tetrahydro-4H-pyran-4-ylidene acetate 

[0172] 
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[Formula 20] 
0 

Me0 

To a solution of tetrahydro-411-pyran-4-one (10.0 g) in toluene (200 mL), methyl 

(triphenylphosphoranylidene)acetate was added at room temperature. 	After stirring at 

100°C for 15 hours, the mixture was cooled to room temperature. 	After concentrating under 

reduced pressure, ethyl acetate (200 mL) and n-hexane (200 mL) were added. 	After 

removing the precipitate by filtration, the filtrate was concentrated under reduced pressure. 

The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl 

acetate = 95:5-50:50) to give methyl tetrahydro-4H-pyran-4-ylidene acetate as a colorless oil 

(13.9 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.30 - 2.37 (m, 2 H) 2.95 - 3.05 (m, 2 H) 

3.70 (s, 3 H) 3.71 - 3.81 (m, 4 H) 5.69 (s, 1 H). 

MS ES1/APCI Dual posi: 157[M+H]', 179[M+Na]+. 

(2) Synthesis of methyl (4-aminotetrahydro-2H-pyran-4-yl)acetate 

[0173] 	[Formula 21] 
MeQ 	0 

NFIl 

0--.  

An 8 mol/L ammonia-methanol solution (100 mL) of the compound (13.6 g) 

obtained in step (1) above was stirred in a sealed tube at 90°C for 4 days. 	After being 

cooled to room temperature, the mixture was concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (chloroform:methanol = 

100:0-90:10) to give methyl (4-aminotetrahydro-2H-pyran-4-yl)acetate as a yellow oil (7.09 

g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.44 - 1.56 (m, 2 H) 1.64 - 1.79 (m, 2 H) 

2.45 (s, 2 H) 3.63 - 3.86 (m, 7 H). 
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MS ESIIAPCI Dual posi: 174[M+H]+, 196[M+Na]'. 

(3) Synthesis of the titled compound 

To an ethyl acetate solution (100 mL) of the compound (7.09 g) in step (2) above, a 

4 mol/L hydrogen chloride-ethyl acetate solution (10.2 mL) was added. 	Thereafter, n- 

hexane was added and the mixture was stirred at room temperature for 5 minutes. 	The 

precipitate was recovered by filtration to give the titled compound as a colorless solid 

(5.72 g). 

II-1 NMR (300 MHz, DMSO-d5) 6 ppm 1.76 - 1.85 (m, 4 H) 2.90 (s, 2 H) 3.49 - 3.61 (m, 2 H) 

3.63 - 3.68 (m, 3 H) 3.70 - 3.83 (m, 2 H) 8.35 (br. s., 3 H). 

MS ESI/APCI Dual posi: 174[M+H]+. 

Reference Example 1-2 

tert-Butyl 4-amino-4-(2-methoxy-2-oxoethyl)piperidine- l -carboxylate 

[0174] 	[Formula 22] 
,0 ,0 

NH2  

•-• 	,‹ 0 	0 

Instead of tetrahydro-4H-pyran-4-one, 1-(tert-butoxycarbony1)-4-piperidone (5.00 g) 

was used and treated by the same techniques as in Reference Example 1-1(1) and (2) to give 

the titled compound as a colorless solid (4.65 g). 

IH NMR (600 MHz, CHLOROFORM-d) S ppm 1.45 (s, 9 H) 1.49 - 1.52 (m, 2 H) 1.53 - 1.60 

(m, 2 H) 2.41 (s, 2 H) 3.28 - 3.35 (m, 2 H) 3.58 - 3.68 (m, 2 H) 3.69 (s, 3 H). 

MS ESI/APCI Dual posi: 273[M+H]+. 

Reference Example 1-3 

tert-Butyl 3-amino-3-(2-methoxy-2-oxoethyl)azetidine-l-carboxylate 
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[Formula 23] 

--t:/•-°  
142 

N 

0 	(;)"--< 

(1) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethylidene)azetidine-l-carboxylate 

[0175] 	[Formula 24] 
0 

--1, 	0/"" 
i 

N 

OA° 

Instead of tetrahydro-4H-pyran-4-one, 1-(tert-butoxycarbony1)-4-azetidinone 

(4.90 g) was used and treated by the same technique as in Reference Example 1-1(1) to give 

tert-butyl 3-(2-methoxy-2-oxoethylidene)azetidine-l-carboxylate as a colorless oil (6.21 g). 

1 H NMR (200 MHz, DMSO-d6) S ppm 1.38 - 1.41 (m, 9 H) 3.61 - 3.67 (m, 3 FI) 4.52 - 4.60 

(m, 2 H) 4.66 - 4.73 (m, 2 H) 5.84 - 5.93 (m, 1 H) 

MS ESI/APCI Dual nega: 226[M-El]". 

(2) Synthesis of the titled compound 

To a solution in ethanol (60 mL) of the compound (6.04 g) obtained in step (1) 

above, a solution of 28% ammonia in water was added and the mixture was stirred at 80°C 

for 9 hours. 	After being cooled to room temperature, the reaction mixture was concentrated 

under reduced pressure to give the titled compound as a crude product (8.14 g). 	The titled 

compound was used in the next reaction as it remained the crude product. 

Reference Example 2-1 

Methyl (1-aminocyclobutyl)acetate 

[0176] 	[Formula 25] 
Me0 	0 

NH2  

(1) Synthesis of 1-azaspiro[3.3]heptan-2-one 
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[0177] 	[Formula 26] 
0 

N 

To a solution of methylenecyclobutane (2.35 g) in diethyl ether (34.9 mL), 

chlorosulfonyl isocyanate (4.88 g) was slowly added under cooling with ice and the mixture 

was stirred at room temperature for 30 minutes. 	After successively adding a solution of 

20% sodium thiosulfate in water (43.0 mL) and a solution of 10% potassium hydroxide in 

water (43.0 mL) at 0°C, the mixture was stirred at that temperature for 2 hours. 	Following 

the confirmation that the interior of the reaction system was strongly basic, the mixture was 

extracted with diethyl ether nine times. 	The combined organic layers were dried over 

anhydrous magnesium sulfate and the desiccant was removed by filtration. 	The filtrate was 

concentrated under reduced pressure to give 1-azaspiro[3.3]heptan-2-one as a yellow oil 

(2.71 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.63 - 1.82 (m, 2 II) 2.17 - 2.45 (m, 4 H) 

2.96 - 2.99 (m, 2 H) 5.90 - 6.56 (m, 1 H). 

MS ESI posi: 112[M+Hf, 134[M+Na]+  . 

(2) Synthesis of the titled compound 

To a solution in methanol (60.0 mL) of the compound (2.67 g) obtained in step (1) 

above, conc. sulfuric acid was added slowly. 	After refluxing for an hour, the mixture was 

cooled to room temperature. 	After concentrating the mixture under reduced pressure, ethyl 

acetate was added and the mixture was extracted with 1 mol/L hydrochloric acid twice. 	To 

the combined aqueous layers, potassium carbonate was added at 0°C until pH > 10. 	After 

ten extractions with ethyl acetate, the combined organic layers were dried over added 

anhydrous magnesium sulfate. 	After removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure to give the titled compound as a pale yellow oil (2.82 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.59 - 1.99 (m, 4 H) 2.03 - 2.16 (m, 2 H) 

2.61 (s, 2 H) 3.69 (s, 3 H). 
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MS ESI posi: 144[M+H]', 166[M+Na]'. 

Reference Example 2-2 

Methyl 3-amino-2,2,3-trimethylbutanoate hydrochloride 

[0178J 	[Formula 27] 
Me0 	0 	HCI 

NH2  

( 1 ) Synthesis of 3,3,4,4-tetramethylazetidin-2-one 

[0179] 	[Formula 28] 
0 

NH 

To a solution of 2,3-dimethyl-2-butene (5.76 g) in toluene (46.0 mL), chlorosulfonyl 

isocyanate (5.91 mL) was added at 0°C. 	After being stirred at that temperature for 10 

minutes, the mixture was brought to room temperature. 	After being stirred for 45 minutes, 

the mixture was diluted with added toluene (69.0 mL). 	To a mixture of a solution of 25% 

sodium hydroxide in water (49.1 mL) and benzyltriethylammonium chloride (99.0 mg), the 

reaction mixture was added over a period of one hour. 	The resulting mixture was added 

dropwise to a solution of 25% sodium hydroxide in water and the mixture was stirred at 50°C 

for an hour. 	After being cooled to room temperature, the mixture was extracted with 

toluene twice. 	The combined organic layers were washed with saturated brine and dried 

over added anhydrous magnesium sulfate. 	The desiccant was removed by filtration and the 

filtrate was concentrated under reduced pressure. 	The resulting residue was recrystallized 

with toluene to give 3,3,4,4-tetramethylazetidin-2-one as a colorless solid (5.52 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.22 (s, 6 H) 1.33 (s, 6 H) 5.79 (br. s, 1 H). 

MS ESI/APCI Dual posi: 128[M+Hr, 150[M+Na]+. 

MS ESI/APCI Dual nega: 126[M-H]-. 

(2) Synthesis of the titled compound 

To the compound (5.52 g) obtained in step (1) above, a 2 mol/L hydrogen chloride- 

methanol solution (40.0 mL) was added and the mixture was refluxed for 5 hours. 	Further, 
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a 2 mol/L hydrogen chloride-methanol solution (20.0 mL) was added and the mixture was 

refluxed for 6 hours. 	After cooling to room temperature, toluene (40.0 mL) was added and 

the mixture was concentrated under reduced pressure. 	After cooling the residue to 0°C, the 

precipitate was recovered by filtration and washed with toluene. 	The recovered precipitate 

was dried under reduced pressure to give the titled compound as a colorless solid (4.67 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.36 (s, 6 H) 1.51 (s, 6 II) 3.73 - 3.83 (m, 

3 H) 8.25 - 8.83 (m, 3 H). 

MS ESI/APCI Dual posi: 160[M+H]+, 182[M+Nar. 

Reference Example 2-3 

Methyl 3-amino3-ethylpentanoate hydrochloride 

[0180] 	[Formula 29] 
MeO 	O. 	HCI 

NI-I2  

Instead of 2,3-dimethyl-2-butene, 2-ethyl-1-butene (10.0 g) was used and treated by 

the same technique as in Reference Example 2-2 to give the titled compound as a colorless 

amorphous mass (12.0 g). 

11-INMR (300 MHz, CHLOROFORM-d) 8 ppm 1.06 (t, :1=7.5 Hz, 6 11) 1.79 - 2.02 (m, 4 FI) 

2.80 (s, 2 H) 3.74 (s, 3 H) 8.52 (br. s., 3 H). 

MS ESI/APCI Dual posi: 160[M+H]+, 182[M+Na]+. 

Reference Example 3-1 

Ethyl 3-amino-2,2-difluoropropanoate hydrochloride 

[0181] 	[Formula 30] 
-,_,.0,, 0 	HCI 

F NH2 
F 

To ethanol (12.0 mL), thionyl chloride (0.587 mL) was added at 0°C and the 

mixture was stirred at that temperature for 30 minutes. 	After adding 3-amino-2,2- 

difluoropropionic acid hydrochloride (950 mg) at 0°C, the mixture was refluxed for 4 hours. 

After being cooled to room temperature, the mixture was concentrated under reduced 



- 73 - 

pressure. 	After adding ethyl acetate, the resulting precipitate was removed by filtration. 

The filtrate was concentrated under reduced pressure to give the titled compound as a pale 

brown oil (920 mg). 

IFINMR (300 MHz, CHLOROFORM-d) 6 ppm 1.36 (t, J=7.0 Hz, 3 H) 3.84 (t, J-14.1 Hz, 

2 H) 4.40 (q, J=7.0 Hz, 2 H) 8.70 (br. s., 3 H). 

MS ESI/APCI Dual posi: 154[M+H]+. 

[0182] 	In the following Reference Examples 3-2 and 3-3, a commercial grade of the 

corresponding 0-alanine compounds was used as the starting material and treated by the 

method described in Reference Example 3-1 or a modification thereof to synthesize the 

intended compounds. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Table 1-1 below. 

[0183] 	[fable 1-1] 
Compound 

NO. 
Structure Analytical Data Salt 

intonation 

Reference 
Example 

3-2 

o 	„„,o 

40 

i ll 1112 (300.1111z. CALORCIFOIN-d) 	5 	PPM 1.18 - 1.28 :Cm, '2 II) 
2.65 - 2.93 (a, 	2 II) 	8.06 - 2.11 	(a, 1 H) 	8.40 -.3.53 (io, 	1 
H)-3:74 - 3.91 	(z, 	1 6) 4.89 - 4.20 (ro, 2 H).7.2). 	- 7.38 (ft, 
5 H) 	8.5+ - 8.88 (o, 	3, ii) . 
IIS ESI/APC1 Dual Pool: 208[11+11] 	230N+Nd - 

H C I 

Reference 
Example 

3-3 

..,
,,,L__

_,0 	0 

NH,. 

0 
'H. tIKR (300 VZ, CHL82085511-di 5 ma 1.23 (t, J=7.1 Hz, 3E) 
1.84 - 2.42 (o , 	2-11) Z.66.- 2.99 Oz. 4 H) 3.51 .- 3.74 (a, 	1 
A) 	4.09 - 4.20 	(m, 	2 . 9) 7.14 	7.30'(a. 	5.5) 	8.66 	(br. 	s., .3 
In. 
HS ASI/APC1 Dual Pool: 22215.11r . 2401+1far. 

HC I 

Reference Example 34 

Methyl (3R)-3-amino-4-hydroxybutanoate hydrochloride 

[0184] 	[Formula 31] 
,0 	0 

INH2  

HO 	HCI 

To a solution of L-P-homoserine (1.00 g) in methanol (8.4 mL), a 4 mol/L hydrogen 

chloride-1,4-dioxane solution (8.4 mL) was added and thereafter the mixture was stirred at 

60°C for 3 hours. 	The reaction mixture was concentrated under reduced pressure to give the 

titled compound as a pale yellow oil (1.42 g). 
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1 H NMR (300 MHz, DMSO-d5) 8 ppm 2.69 (d, J=6.5 Hz, 2 H) 3.34 - 3.60 (m, 2 H) 3.64 (s, 

3 H) 4.27 - 4.57 (m, 1 H). 

MS ESUAPCI Dual posi: 134[M+H]+. 

Reference Example 3-5 

Methyl (3S)-3-amino-4-hydroxybutanoate hydrochloride 

[0185] 	[Formula 32] 
,0_,,0 

.„...,NH2  

Ho) 	HCI 

Instead of L(3-homoserine, D-p-homoserine (1.00 g) was used and treated by the 

same technique as in Reference Example 3-4 to give the titled compound as a pale yellow oil 

(1.42 g). 

'II NMR (300 MHz, DMSO-d6) 8 ppm 2.70 (d, J=6.7 Hz, 2 H) 3.35 - 3.60 (m, 2 H) 3.64 (s, 

3 II) 4.29 - 4.55 (m, 1 H). 

MS ESUAPCI Dual posi: 134[M+H]+. 

Reference Example 4-1 

Ethyl (1-aminocyclopropyeacetate hydrochloride 

[0186] 	[Formula 33] 
..,,,0 	0 	HCI 

NH2  

(1) Synthesis of 3-(benzyloxy)propanenitrile 

[0187] 	[Formula 34] 

410 	..., i 
''CH 

To a suspension of sodium hydride (60% dispersion in mineral oil; 14.6 g) in 

tetrahydrofuran (281 mL), ethylene cyanohydrin (21.0 mL) was added dropwise at 0°C and 

the mixture was stirred at that temperature for 40 minutes. 	After adding benzyl bromide 

(44.4 mL) to the reaction mixture, the resulting mixture was stirred overnight as it was 

brought to room temperature. 	A saturated aqueous solution of ammonium chloride was 
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added to the reaction mixture, which was then extracted with ethyl acetate three times. 	The 

combined organic layers were washed with saturated brine and dried over anhydrous 

magnesium sulfate. 	The desiccant was removed by filtration and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by NH silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to give 3-

(benzyloxy)propanenitrile as a colorless oil (24.7 g). 

1H NMR (300 MHz, CHLOROFORM-d) 3 ppm 2.63 (t, J=6.4 Hz, 2 H) 3.69 (t, J=6.4 Hz, 

2 H) 4.59 (s, 2 H) 7.27 - 7.41 (m, 5 II). 

(2) Synthesis of 1[2-(benzyloxy)ethyl]cyclopropaneamine 

[0188] 	[Formula 35] 

40 
N., 

To a mixture of the compound (24.7 g) obtained in step (1) above, tetraisopropyl 

orthotitanate (49.4 mL) and methoxycyclopentane (306 mL), ethyl magnesium bromide 

(about 3 mol/L, solution in diethyl ether, 102 mL) was added at 0°C and thereafter the 

mixture was stirred at room temperature for 3 hours. 	After adding boron 

trifluoride/diethylether complex (38.8 mL) at 0°C, the mixture was stirred at room 

temperature for 1.5 hours. 	After adding water at 0°C, pH was adjusted to 12 by adding a 

solution of 10% sodium hydroxide in water. 	The reaction mixture was extracted with 

chloroform three times. 	The combined organic layers were washed with saturated brine and 

then passed through a phase separator and concentrated under reduced pressure. 	The 

resulting residue was purified by NH silica gel column chromatography (n-hexane:ethyl 

acetate = 100:0-5:95) and further purified by silica gel column chromatography (n-

hexane:ethylacetate = 90:10-5:95, then chloroform:methanol = 100:0-90:10) to give 142-

(benzyloxy)ethyl]cyclopropaneamine as a pale yellow oil (12.5 g). 

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 0.40 - 0.45 (m, 2 H) 0.53 - 0.59 (m, 2 H) 

1.73 (t, J=6.4 Hz, 2 H) 3.69 (t, J=6.4 Hz, 2 H) 4.52 - 4.55 (m, 2 H) 7.27 - 7.37 (m, 5 H). 
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(3) Synthesis of tert-butyl (1-[2-(benzyloxy)ethyl]cyclopropyl}carbamate 

[0189] 	[Formula 36] 

H 

Thi 
 

N 	0.,.,,,,,, 

0 

To a solution in tetrahydrofuran (130 mL) of the compound (12.5 g) obtained in step 

(2) above, an aqueous solution of sodium hydrogencarbonate (7.8%, 106 g) and di-tert-butyl 

dicarbonate (22.5 mL) were added successively and the mixture was stirred at room 

temperature for 14 hours. 	After adding saturated brine, the mixture was extracted with ethyl 

acetate three times. 	The combined organic layers were washed with saturated brine and 

then passed through a phase separator and concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate -- 

100:0-50:50) to give tert-butyl 1142-(benzyloxy)ethyl]cyclopropyl}carbamate as a colorless 

solid (16.3 g). 

Ifl NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.61 - 0.80 (m, 4 H) 1.41 (s, 9 H) 1.84 (t, 

J=6.3 Hz, 2 H) 3.63 (t, J=6.3 Hz, 2 H) 4.51 (s, 2 H) 4.88 (br. s, 1 H) 7.27 - 7.39 (m, 5 H). 

(4) Synthesis of tert-butyl [1-(2-hydroxyethyl)cyclopropyl]carbamate 

[0190] 	[Formula 37] 
HO 

H 
N,

tr
a< 

0 

To a solution in ethanol (112 mL) of the compound (16.3 g) obtained in step (3) 

above, 20% palladium hydroxide/carbon (3.25 g) was added and the mixture was stirred at 

60°C for 23 hours in a hydrogen atmosphere. 	After being cooled to room temperature, the 

reaction mixture was filtered through Celite (registered trademark). 	The filtrate was 

concentrated under reduced pressure to give tert-butyl [1-(2-

hydroxyethypcyclopropyl]carbamate as a colorless solid (11.1 g). 

11-1 NMR (300 MHz, CHLOROFORM-d) S ppm 0.71 - 0.78 (m, 2 H) 0.79 - 0.87 (m, 2 H) 

1.44 (s, 9 H) 1.60 - 1.66 (m, 2 H) 3.65 - 3.78 (m, 2 H) 4.83 - 4.99 (m, 1 H). 
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(5) Synthesis of (1-[(tert-butoxycarbonypamino] cyclopropyl} acetic acid 

[0191] 	[Formula 38] 
HO 	0 

H 
N 	0,.< 

0 

To a solution in acetonitrile (275 mL) of the compound (11.1 g) obtained in step (4) 

above and 2,2,6,6-tetramethylpiperidin-1-oxyl free radical (602 mg), a sodium phosphate 

buffer (0.67 mol/L, pH 6.7, 206 mL) was added. 	After heating to 35°C, an aqueous solution 

of sodium hypochlorite (0.265%, 32.6 mL) and an aqueous solution of sodium chlorite 

(14.7%, 110 mL) were added simultaneously over a period of 2 hours and the mixture was 

stirred at that temperature for 55 hours. 	The mixture was cooled to room temperature and 

after adding water (400 mL), it was rendered basic with a solution of 2 mol/L sodium 

hydroxide in water. 	The reaction mixture was poured into an aqueous solution of sodium 

thiosulfate (5.75%, 291 mL) at 0°C. 	After washing with diethyl ether (750 mL), the 

aqueous layer was added to 2 mol/L hydrochloric acid (140 mL) for pH adjustment to 

between 2 and 3. 	The mixture was extracted with diethyl ether and ethyl acetate and the 

combined organic layers were washed with saturated brine and dried over anhydrous 

magnesium sulfate. 	The desiccant was removed by filtration and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was crystallized with a liquid 

mixture of n-hexane/ethyl acetate to give (1-[(tert-butoxycarbonyDamino]cyclopropyl} acetic 

acid as a colorless solid (9.45 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 0.73 - 0.83 (m, 2 H) 0.89 - 0.96 (m, 2 H) 

1.45 (s, 9 H) 2.41 -2.82 (m, 2 H) 5.09 - 5.49 (m, 1 H). 

MS ESI/APCI Dual posi: 238[M+Na]t 

MS ESI/APCI Dual nega: 214[M-H]-. 

(6) Synthesis of the titled compound 

To ethanol (34.8 mL), thionyl chloride (1.51 mL) was added at 0°C and the mixture 

was stirred at that temperature for 30 minutes. 	After adding the compound (1.50 g) 

obtained in step (5) above, the mixture was stirred at 75°C for 4 hours. 	After being cooled 
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to room temperature, the mixture was concentrated under reduced pressure to give the titled 

compound as a pale yellow oil (1.41 g). 

ill NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.73 - 0.81 (m, 2 H) 1.30 (t, 3=7.2 Hz, 3 H) 

1.44 - 1.51 (m, 2 H) 2.74 (s, 2 H) 4.23 (q, J=7.2 Hz, 2 H). 

MS ESI/APCI Dual posi: 144[M+H]'. 

Reference Example 5-1 

Ethyl 1-(aminomethyl)cyclopropanecarboxylate 

[0192] 	[Formula 39] 
--„,„„0 0 

NH2  

(1) Synthesis of ethyl 1-cyanocyclopropanecarboxylate 

[0193] 	[Formula 40] 
,,,..„.0 0 

CN 

To a solution of ethyl cyanoacetate (11.8 g) in acetone (83.0 mL), potassium 

carbonate (43.1 g) and 1,2-dibromoethane (39.2 g) were added and the mixture was refluxed 

for 12 hours. After being cooled to room temperature, the reaction mixture was filtered 

through Celite (registered trademark). The filtrate was concentrated under reduced pressure 

and further dried under reduced pressure with heating to give ethyl 1- 

cyanocyclopropanecarboxylate as a red oil (14.2 g). 

11-1NMR (300 MHz, DMSO-d6) 6 ppm 1.23 (t, .1=7.1 Hz, 3 H) 1.57 - 1.62 (m, 2 H) 1.73 - 

1.79 (m, 2 H) 4.19 (q, J=7.I Hz, 2 H). 

(2) Synthesis of the titled compound 

To a solution in ethanol (127mL) of the compound (14.0 g) obtained in step (1) 

above, a Raney nickel catalyst (about 2.8 g) was added. 	In a hydrogen atmosphere, the 

mixture was stirred at room temperature for 12 hours and further stirred at 40°C for 12 hours. 

After being cooled to room temperature, the reaction mixture was filtered through Celite 

(registered trademark) and the filtrate was concentrated under reduced pressure. 	The 
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resulting precipitate was recovered by filtration and washed with ethanol. 	The filtrate was 

concentrated to give the titled compound as a red oil (13.4 g). 

IB NMR (300 MHz, DMSO-d5) 5 ppm 0.82 - 0.88 (m, 2 H) 0.98 - 1.04 (m, 2 H) 1.13 - 1.21 

(m, 3 H) 2.63 - 2.72 (m, 2 H) 4.00 - 4.10 (m, 2 H). 

[0194] 	In the following Reference Examples 5-2 to 5-5, 1,2-dibromoethane was replaced 

a commercial grade of the corresponding dihalogenated alkanes or dihalogenated alkyl 

ethers, which were treated by the method described in Reference Example 5-1 or 

modifications thereof to synthesize the intended compounds. 	The structures of the 

synthesized compounds and their NMR and MS data are shown in Table 2-1 below. 

[0195] 	[Table 2-1] 

by 

Compound 
No. 

Structure Analytical Data sat 
infortnalion 

Reference 
Example 

5-2 

.„,
,,,.

,0 0 

NH, 

'II 14112 (300 Es, C11011010)RX-d) 	6 	pPfn 1.22 - 1.31 	(t. J47.0 
Hz, 	$ II) 	1A6 - 2.39 (in, 3 H) 2.81 	(s, 	2 11) 4.16 (q, 	Ju7.0 
Hz, 	2 ID. 
HS ESIAPCI Dual peal: 172111+11)'. 

Reference 
Example 

53 

.,2,0„ ,.c,e 
 0 

I H NIT (300 Hz, CHLOROFORM-d) 	6'ppm 1.11 - 1.70 (It, fl B) 
1.99 - 2.13 (a. 	2 H) 	2.74 (s, 	2 ID 4.19.(y 	J47.1 Hz, 2 11). 
MS ESI/AP01 Dual east: 18612+10.. 

Reference 
Example 

5-4 

o o 

NHz 

1 NMR (300111a. CHLOHOFORK-4) 	6 to 1.20 - 1,32"(t, 1.7.1 
Hz 	3 II) 	1.38 - 1.67 (a,'10 H) 1.99 - 2.15 (tn, 2 H) 	2.72 (a, 
2 in 4.16 (tr. 17:1 Ha. 21). 
HS ESI/AP01 Dual posh 200I/01W . 2209010. 

Reference 
Example 

5-5 

\/ 1:3  

a-....,..-- 

.,--c)  

111 141(2 (300 1111z, 	CHLOROFORM-d) 	6' um 1.29 -`1.32 (a, 3 II) 
1.42 - 1.54 	(a. 	a 10 	2.00 - 2.14 (a. 2 II) 	2.79 (a. 	2 II) 	3.41 
- 3.55 (23. 	2 11) 	3.80 - 3.20 (tn. 	2 II) 4.23 (a, 347.1 	Ha, 	2 
11). 
113 ESUAPCI Dual POSi : 180.101 . 210[Plia]'. 

Reference 

[0196] 

OHC 4.0 

dichloride 

4-Cyclobutylbenzaldehyde 

Example 6-1 

[Formula 41] 

4-iodobenzaldehyde (500 mg), bis(triphenylphosphine)palladium(II) 

iodide (24.6 mg) and dehydrated tetrahydrofuran (10.0 mL), 

To a mixture of 

(75.6 mg), copper(I) 
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cyclobutylzinc bromide (0.5 mol/L, solution in tetrahydrofuran, 6.46 mL) was added and the 

mixture was stirred in a sealed tube at 60°C for 14 hours. 	After cooling to room 

temperature, the precipitate was removed by filtration through Celite (registered trademark). 

The filtrate was concentrated under reduced pressure and thereafter purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 98:2-90:10) to give the titled compound as 

a colorless oil (225 mg). 

11-1NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.79 - 2.28 (m, 4 H) 2.29 - 2.48 (m, 2 H) 

3.54 - 3.73 (m, 1 H) 7.32 - 7.39 (m, 2 H) 7.74 - 7.87 (m, 2 H) 9.97 (s, 1 H). 

MS ES1/APCI Dual posi: 161[M+Hr. 

Reference Example 6-2 

4'-(Trifluoromethyl)bipheny1-4-carbaldehyde 

[0197] 	[Formula 42] 

OHC 	ir  CF3  0, 

A mixture of 4-bromobenazotrifluoride (10.0 g), 4-formylphenylboronic acid 

(7.33 g), tetrakis(triphenylphosphine)palladium(0) (308 mg), potassium carbonate (30.7 g), 

tetrahydrofuran (300 mL) and water (100 mL) was stirred at 85°C for 2 hours. 	After 

cooling the reaction mixture to room temperature, water was added to it, which was then 

extracted with ethyl acetate twice and the combined organic layers were washed with 

saturated brine. 	After adding anhydrous magnesium sulfate to the organic layers, the 

desiccant was removed by filtration and the filtrate was concentrated under reduced pressure. 

The resulting residue was dissolved in n-hexane (60 mL) with heating and thereafter cooled 

to 0°C. 	The resulting precipitate was recovered by filtration to give the titled compound as 

a gray solid (12.1 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 7.71 - 7.80 (m, 6 H) 7.96 - 8.03 (m, 2 H) 

10.09 (s, 1 fl). 

MS EI posi: 250[M]±. 

Reference Example 6-3 

4'-Fluorobipheny1-4-carbaldehyde 
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[0198] 	[Formula 43] 

OHC . 
	

F • . 

A mixture of 4-bromobenzaldehyde (10.0 g), 4-fluorophenylboronic acid (11.3 g), 

tetrakis(triphenylphosphine)palladium(0) (3.12 g), sodium carbonate (28.6 g), toluene 

(150 mL), ethanol (70.0 mL) and water (70.0 mL) was stirred at 100°C for 12 hours. 	After 

cooling the reaction mixture to room temperature, water was added and extraction with 

toluene was conducted twice. 	The combined organic layers were washed with saturated 

brine and dried over anhydrous magnesium sulfate. 	The desiccant was removed by 

filtration and the filtrate was concentrated under reduced pressure. 	The concentrate was 

purified by silica gel column chromatography (n-hexane:ethyl acetate - 90:10) and after 

adding n-hexane to the residue, the mixture was stirred. 	The precipitate was recovered by 

filtration and dried under reduced pressure to give the titled compound as a colorless solid 

(10.4 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 7.12 - 7.22 (m, 2 H) 7.56 - 7.66 (m, 2 11) 

7.68 - 7.75 (m, 2 H) 7.93 - 7.98 (m, 2 H) 10.06 (s, 1 H). 

MS ESI/APCI Dual posi: 201[M+H]+. 

Reference Example 6-4 

4-Cyclopropy1-3-(trifluoromethyl)benzaldehyde 

[0199] 	[Formula 44] 
CF3  

OHC • 4 

With 4-chloro-3-ftrifluoromethyObenzaldehyde (1.00 g) and cyclopropylboronic 

acid (1.24 g) being used as starting materials, the same technique as in Reference Example 6- 

3 was applied to give the titled compound as a pale yellow oil (900 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.85 - 0.95 (m, 2 H) 1.13 - 1.25 (m, 2 H) 

2.23 - 2.37 (m, 1 H) 7.13 (d, J=8.1 Hz, 1 H) 7.94 (dd, J=8.1, 1.5 Hz, 1 H) 8.12 (d, J=1.5 Hz, 

1 H) 10.00 (s, 1 H). 

MS ESI/APCI Dual posi: 215[M+H]+. 
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MS ESI/APCI Dual nega: 213[M-H]-. 

Reference Example 6-5 

3,3 '-Bipyridine-6-carbaldehyde 

[0200] 	[Formula 45] 

OHC 	/ 	
%__ N

, 

A mixture of 5-bromo-3-pyridinecarboxyaldehyde (1.00 g), 3-pyridylboronic acid 

(991 mg), [1,1'-bis(diphenylphosphino)ferrocene]palladium(II) dichloride dichloromethane 

adduct (220 mg), 2 mol/L sodium carbonate solution in water (5 mL), and N,N-

dimethylformamide (20 mL) was stirred at 120°C for 30 minutes under irradiation with 

microwaves. 

After cooling the reaction mixture to room temperature, water was added to it and 

two extractions were conducted with ethyl acetate. 	The combined organic layers were 

washed with saturated brine and thereafter passed through a phase separator for concentrating 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography (chloroform:methanol = 100:0-95:5) to give the titled compound as a pale 

yellow solid (944 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 7.44 - 7.54 (m, 1 H) 7.93 - 8.00 (m, 1 H) 

8.09 (d, J=1.6 Hz, 2 H) 8.68 - 8.79 (m, 1 H) 8.90 - 8.97 (m, 1 H) 9.03 (t, J=1.6 Hz, 1 H) 10.08 

- 10.19 (m, 1 H). 

Reference Example 6-6 

4-(6-Cyclopropy1-3-pyridinyl) benzaldehyde 

[0201] 	[Formula 46] 
N 

OHC 110 

A mixture of 3-bromo-6-(cyclopropyl)pyridine (2.00 g), 4-formylphenylboronic acid 

(1.82 g), palladium(II) acetate (113 mg), tripotassium phosphate (4.50 g) and ethylene glycol 

(16.8 mL) was stirred at 80°C for 3 hours. 	After cooling the reaction mixture to room 

temperature, water was added to it and two extractions were conducted with ethyl acetate. 
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The combined organic layers were washed with saturated brine and thereafter the crude 

product was adsorbed on diatomaceous earth, with the solvent being distilled off under 

reduced pressure. 	The crude product adsorbed on the diatomaceous earth was purified by 

silica gel column chromatography (hexane:ethyl acetate = 98:2-50:50) to give the titled 

compound as a colorless solid (1.81 g). 

I ll NMR (300 MHz, CHLOROFORM-d) S ppm 1.00 - 1.17 (m, 4 H) 2.03 - 2.16 (m, 1 H) 

7.21 - 7.30 (m, 1 H) 7.66 - 7.83 (m, 3 H) 7.93 - 8.01 (m, 2 H) 8.68 - 8.76 (m, 1 H) 10.06 (s, 

1 1-1). 

MS ESI/APCI Dual posi: 224[M+Hr. 

[0202] 	In the following Reference Examples 6-7 and 6-11, a commercial grade of the 

corresponding halogenated pyridines was used as the starting material and treated by the 

method described in Reference Example 6-6 or modifications thereof to synthesize the 

intended compounds. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Table 3-1 below. 

[0203] 
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[Table 3-1] 
Compound 

No. Structure Analytical Data Sait 
information.  

Reference 
Example 

6-7 

0- 

0 

I II.NIIR (300 11n, CHLOROFORM-d) 	6 ppm LOS (s, 3 A) 6.72 - 
6.80 (m. 	1 H) 7.38 - 7.47 (m, 1 H) 7.68 - 7.72 (m, 	1 H) 7.92 
- 8.00 Cm, 	2 10 8.19 - 8.26 (m, 	2 H) 	10.03 - 10.12 	(re, 	1 H). 
MS ESI/APCI Dual pas): 	2141)1+111'. 

/ 

Reference 
Example 

6-8 

0 	 N 
'H 14112 (300 MHz, CHLOROFORM-d) 	a 	PPM 7.74 - 7.82 (II), Hi) 
7.96 - 8.09 	Cm, 	2 II) 	8.10 - 8.20 (m, 	2 H) 8.63 - 8.75 (m, 1 
ID 10.09 (s, 1 H). 
US ESI/APCI Dual poll: 218111+Hr. 41 	C 

Reference 
Example 

6-9 

'H NUR (300 Rh. CHLOROFORX-d) 6 Pro 3.93 (s. 3 H) 7.27 - 
7.35 	(m. 	1 11) 7.73 - 7.80 (m. 	1 11) 7.91 	- 8.01 	(re, 	2 H) 	8.08 
- 8.17 	Cm, 	2 Ill 8.41 - 8.48 (m, 	1 H) 	10.07 (s, 1 H). 
MS ESI/APC1 	Dual POST: 	2I41.14+Iill. 

0. 	 N ii  

H 
i 
\ 

Reference 
Example 

6-10 

0
- 'ff NH (300 MHz, CHLOROFORM-9) 	6 ppm 3.90 (s, 3.I) 7.25 

7.38 (re, 	2 H) 7.92 - 7.99 (m, 2 H) 	8.07 - 8.17 Cm, 2 H) 	8.31 
- 8.39 (m, 1 H) 40.07'(s, 	1 H). 
MS ESUAPC1 Dual pos1; 21.11.10411'. 

I 

• 
\ 

H 	 - 

Reference 
Example 

6-11 

0.. N 
'H SIR (30071k. CHLOROFORM-d) 6 pro 3.93 (s, 3 H) 8.78 - 
6.89 (m, 	1 H) 7.28 - 7.92 (a. 	1 9) 7.94 - 8.02 (n, 	2 H) 8.10 
- 8.18 	(m, 	2 H) 	8.53 - 8.62 (m. 	1 H):10,08 (s,.1 H). 
MS ESUAPCI Dual porn;.: 21411+Hr. .  - 

0- 

Reference 

[0204] 

OHC 

(1) Synthesis 

[0205] 
Me0 

butyl methyl 

temperature 

minutes 

in the system 

4-Phenylcyclohexanecarbaldehyde 

Example 7-1 

[Formula 47] 

chloride (6.14 g) with tert- 

tert-butoxide (2.32 g) was added, with the 

The mixture was stirred at -10°C for 10 

for an hour. 	A solution of 4- 

(10.0 mL) was added, with the temperature 

mixture was stirred at -10°C for 10 minutes and 

• • 

of [4-(methoxymethylidene)cyclohexyl]benzene 

[Formula 48] 
e 0  

phenylcyclohexanone 

To a mixture of (methoxymethyl)triphenylphosphonium 

ether (30.0 mL), potassium 

in the system being held at -10°C. 

and thereafter stirred at room temperature 

(2.4 0 g) in tetrahydrofuran 

being held at -10°C. 	The 
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thereafter stirred at room temperature for two hours. 	After adding water, the mixture was 

extracted with ethyl acetate. 	The combined organic layers were passed through a phase 

separator and thereafter concentrated under reduced pressure. 	The resulting residue was 

purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-60:40) to give 

[4-(methoxymethylidene)cyclohexyl]benzene as a colorless oil (3.59 g). 

IH NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.36 - 1.53 (m, 2 H) 1.69 - 2.23 (m, 5 H) 

2.56 - 2.70 (m, 1 H) 2.85 - 2.96 (m, 1 H) 3.57 (s, 3 H) 5.80 - 5.83 (m, 1 H) 7.12 - 7.34 (m, 

5 H). 

MS ESI/APCI Dual posi: 203[M+H]+. 

(2) Synthesis of the titled compound 

To a solution in tetrahydrofuran (10.0 mL) of the compound (3.59 g) obtained in 

step (1) above, 3 mol/L hydrochloric acid was added and the mixture was refluxed for 4 

hours. 	After cooling the reaction mixture to room temperature, water was added to it and 

three extractions were conducted with ethyl acetate. 	The combined organic layers were 

washed with water and then concentrated under reduced pressure to give the titled compound 

as a colorless oil (2.75 g). 

I H NMR (300 MHz, CHLOROFORM-d) S ppm 1.13 - 1.62 (m, 4 H) 1.63 - 2.19 (m, 4 H) 

2.23 - 2.40 (m, 1 H) 2.42 - 2.60 (m, 1 H) 7.10 - 7.39 (m, 5 H) 9.65 - 9.82 (m, 1 H). 

MS EI posi: 188[M]+. 

Reference Example 8-1 

4-(Cyclopropylmethoxy)bebzaldehyde 

[0206] 

[Formula 49] OHO 
 .

0 \ 	,„-- ,.., 

To a mixture of 4-hydroxybenzaldehyde (2.00 g), potassium carbonate (4.53 g) and 

acetone (50.0 mL), (bromomethyl)cyclopropane (3.32 g) was added and the mixture was 

refluxed for 9 hours. 	After cooling the reaction mixture to room temperature, the resulting 
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precipitate was removed by filtration through 

concentrated under reduced pressure and, 

silica gel column chromatography (n-hexane:ethyl 

compound as a colorless oil (2.63 g). 

IIINMR (300 MHz, CHLOROFORM-d) 

1.21 - 1.37 (m, 1 H) 3.89 (d, J=7.0 Hz, 2 

1 H). 

MS ESI/APCI Dual posi: 177[M+H]+, 199[M+Nar. 

[0207] 	In the following Reference Examples 

corresponding phenols and halogenated alkanes 

described in Reference Example 8-1 or modifications 

compounds. 	The structures of the synthesized 

shown in Table 4-1. 

[0208] 	[Table 4-1] 

Celite (registered trademark). 	The filtrate was 

by 

H) 

(s, 

are 

thereafter, the resulting residue was purified 

acetate = 90:10-50:50) to give the titled 

5 ppm 0.34 - 0.42 (m, 2 H) 0.62 - 0.73 (m, 2 

H) 6.96 - 7.04 (m, 2 H) 7.80 - 7.86 (m, 2 H) 9.88 

8-2 to 8-5, a commercial grade each of the 

was used and treated by the method 

thereof to give the intended 

compounds and their NMR and MS data 

Compound 
No. 

Structure Analytical Data SA 
traurnaton 

Reference 
Example 

8-2 

'II MIR (300 Wiz. CHLORDSORM-d) 	6 PPED 0.36 -'0.45 (m. 2 11) 
0.65 - 0.78 (4), 	2 ID 	1.27 - 1.42 (m, 1 ID 3.97 (c1,,  Jr7.0 Hz, 
2 H) 7.00 - 7.10 (im, 	III) 7.58 - 7.68 (m, 	2 11) 	9.83 - 9.88 

HS ESI/APCI Dual posi: 196[1111111. 
(m. 	1 H).  

0 

0 IR \ 

F 

Reference 
Example 

8-3 

o /_ 
'II FIR (300 :MHz; CELOROFORH-1/41) 	6 pap OAS - 0.42 (nr, 8`H) 
0.80 - 0.71 	(m, 	2 II) 	1.20 - 1.39 (a, 1 H) 	2.29 (s, 3 H) 	3.92 
1:1, 	7-G.7 Hz. 2 HD 	0.03 - 6.91 	(m. 	1 11) 7.61 - 7.73 (m, 	2 ID 
0.84 ts, 1 ID. 
MS ESI/APCI Dual nos): 191111411', 213N+Hal. 

% 	/,‘ 	0 i, 

‘St 	I 	\.___< 

Reference 
Exam 

8-4
ple  

'11.111(R.(30011Hz, CHLOROFOR1H) 	6ppm 5.11 (s, 2 JD 7.02 - 
7.15 (m, 4 ID 737 - 7.48 (m, 2 11) 	7.79 - 7.90.(a,. 2 ID 	9.90 
(s, 	1 H). 

I
IIS
s 
 ES

Es
l
i
/
/
gC

c
i Doll 

l n
mc

er
st
a

t 2
2

3
2
1
9
[1
1
411;  

0 

\ \ /I-  0 

Reference 
Example 

8-5 

'II MIR (300 Hut  CHLOROFORM-4D 	Saym 5.12 (a, 2 II) 7.02 -- 
7.16 (im, 	2 A) 7.38 (s, 4 H) 7..81 - 7.89 (m, 	2 H) 9.90 (s, 	1 
H). 
IS ESUAPCI Dual posit 247(114-111 4 - 
MS ESI/APC1 Dual nasal 245[11-H]' . 

° 
\ 	 • 

\ 
1-CI 

Reference 9-1 

4-(Cyclobutylmethoxy)benzaldehyde 

[0209] 
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[Formula 50] 

OHC-
i 

To a suspension of sodium hydride (60% dispersion in mineral oil, 0.328 g) in N,N- 

dimethylformamide (15.0 mL), a solution of 4-hydroxybenzaldehyde (1.00 g) in N,N- 

dimethylformamide (5.00 mL) was added at 0°C and thereafter the mixture was stirred at 

room temperature for 30 minutes. 	After adding (bromomethyl)cyclobutane (1.22 g), the 

mixture was stirred at 70°C for 24 hours. 	After cooling the reaction mixture to room 

temperature, 0.5 mol/L hydrochloric acid was added under cooling with ice and three 

extractions were conducted with ethyl acetate. 	The combined organic layers were passed 

through a phase separator and then concentrated under reduced pressure. The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5- 

40:60) to give the titled compound as a colorless oil (1.19 g). 

1H NMR (300 MHz, CHLOROFORM-d) H) 2.08 - 2.26 (m, 2 H) 5 ppm 1.79 - 2.04 (m, 4 

2.72 - 2.91 (m, 1 H) 4.01 (d, J=6.7 Hz, 2 H) 6.88 - 7.07 (m, 2 H) 7.77 - 7.87 (m, 2 H) 9.88 (s, 

1H). 

[0210] 	In the following Reference Examples 9-2 and 9-3, (bromomethyl)cyclobutane was 

replaced by a commercial grade of the corresponding halogenated alkane or halogenated 

cycloallcane and the method described in Reference Example 9-1 or a modification thereof 

was applied to synthesize the intended compounds The structures of the synthesized 

compounds and their NMR and MS data are shown in Table 5-1 below. 

[0211] 	[Table 5-1] 
Compound Structure Sdl 

No. Analytical Data Information 

'H  NXR, (300 HHz, ULDROTORN-d) 	6 PPM 1.29 - 1.44 	(m',.2 H) 
Reference a 

\ 
1.50 - 1.74 (oh 4 H) 1.78 - 1.96 
ID 	3.92 (d, 	J47.0 Hz, 	2 H) 	6.95 - 

(m. 210 
7.83 Go, 

2.30 	- 2.48 (z, 	1 
2 H) 7.79 - 7.86 

Example 
9-2 

0 
\ 11(;1.21,A.)Pc81.8L(7',1023:..2.06ty.u. 

11 

I ll 11161 4300 KHz, CHLOROFORM-d) 	6 PPM 1.54 - 2.06 (o, 8 H) 
a 4.80 - 6.11 	(a:.1 1) 	6.93 - 7.00 (o, 2 3) 7.77 - 7.86 (m, 2 it  

Reference 
Example 

9-3  

11) 	8.87 	(s, 	1 E). 
IS 331/APCI Dual posit 19101+111'. 

b  
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Reference Example 10-1 

4-(Cyclopropoxy)benzaldehyde 

[0212] 	[Formula 51] 

OHC 411 0 

To a mixture of 4-hydroxybenzaldehyde (1.20 g), potassium carbonate (2.04 g), 

potassium iodide (49.0 mg) and N,N-dimethylformamide (9.80 mL), bromocyclopropane 

(1.02 mL) was added and the mixture was stirred at 200°C for 3 hours under irradiation with 

microwaves. 	After being cooled to room temperature, the reaction mixture was poured into 

water and extracted with diethyl ether three times. 	The combined organic layers were 

washed with saturated brine and thereafter passed through a phase separator to be 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound 

as a colorless oil (510 mg). 

III NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.76 - 0.91 (m, 4 H) 3.77 - 3.88 (m, I H) 

7.12 - 7.19 (m, 2 H) 7.80- 7.87 (m, 2 H) 9.90 (s, 1 F1). 

MS ES1/APCI Dual posi: 163[M+H]', 185[M+Nar. 

[0213] 	In the following Reference Examples 10-2 to 10-5, bromo cyclopropane was 

replaced by a commercial grade of the corresponding halogenated alkanes and the method 

described in Reference Example 10-1 or a modification thereof was applied to synthesize the 

intended compounds. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Table 6-1 below. 

[0214] 
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[Table 6-1] 
Compound 

NO, 
Structure Analytical Data son 

informabon 

Reference 
Example 

10-2 

1) 

111.N12( (200 Hz, CHLOROFORM-d) 6 we) 1.63 - 1.82.(m, 	11f) 
1.83 - 1.98 (in, 	1 	Et 	2.11 	- 2.30 (m, 	2 11) 	2.42 - 2.56 	(m, 	2 
11) 4.78 (quirt, 	Jr7.3 Hz, 1 ED 	6.87 - 5.94 is. 	2 H) 7.77 - 
7.85 (m. 	2 H) 2.87 (s, 	1 H). 
MS E$l%APCI Dual posi: 1771.1i+HP, 1991.1t+Nar. H 	

411 

b 

Reference 
Example 

10-3 

0 _ 
111 111IR (800 Hu, CHLOROFORM-d) 	6' ppm 2.37 (9, 3 H) 5.20 Is, 
210 7.08 - 7.15 (a, 	1 8) 7.18 - 7.24 (0. 2'H) 7.30 - 7.36 
(m, 	2 ID 7.57 - 7 66 (m. 2 ID 	9,85 (d. 3o2.2 Hz. 	1 6). 
NS ES1/APC1 Dual post: 26711,11Har. 
MS ESI/APCI Dual sops: 242111-Ht. 

\ 

\ / 	\ e S H 

Reference 
Example 

104 

0 

HINMI? (300 Wks CHLOROFORM-d) 	6' ppm 2.22 (s. 2 H) 5'.14 (s. 
2 -H) 	6.95 - 7.01 (p, 	1 ED 7.D5 - 7,15 (rn, 2"H) 7.38 - 7.45.  

-  (m. 	2 H) 7.67 	7.73 (111, 	2 11) 	9.87 (s, 1 D . 
MS ESI/AP,C1 Dual posl: 245I.M.11 , 267111+lia.H. 
ItS ESI/APCI 	Dual nese: 	2431.11 -1111. H 	411  ° 

. 

Reference 

Example 
10-5 

0 	- 	 F 	' F 
0 	 F / 	I' MS 

'II MIR (no Um, CHLOROFORM-d) ;3 ppm 2.33 (s. 3 I1) 5.171  (a. 
210 	6.94 - 7.01 	(111. 	1 	ED 	7.22 - 7.31 '(1a, 	2 11) 7.44 - 7.52 
(m, 	2 11) 	7.68 - 7.76 	Ori. 	2 10 	9.87 	(s, 	1 11). 
MS ESIAPCI Dual posi: 31111+911 , 3391.11÷Na1 1 . 

ESIZAPCI Dual saga: 30911-51-. 

Reference 

[0215] 

OHC 41, 

(2.2 mol/L, 

temperature 

ethyl acetate 

4-(2-Cyclopropylethoxy)benzaldehyde 

Example 11-1 

[Formula 52] 

(2.84 g), 2-cyclopropylethanol (2.00 g), 

(100 mL), diethyl azodicarboxylate 

at 

H) 

0 
rrr 

triphenylphosphine 

To a mixture  of 4-hydroxybenzaldehyde 

(6.09 g) and tetrahydrofuran 

solution in toluene, 10.5 mL) 

for 4 days. 	After concentrating 

(7.50 mL) and n-hexane (143 

was added and the mixture was stirred at room 

the reaction mixture under reduced pressure, 

mL) were added and the mixture was stirred 

precipitate was removed by filtration through Celite 

concentrated under reduced pressure and, 

room temperature for 15 minutes. 	The 

(registered trademark). 	The filtrate was 

thereafter, the resulting residue was purified 

hexane:ethyl acetate = 95:5-50:50) to give 

1H NMR (300 MHz, CHLOROFORM-d) 

by silica gel column chromatography (n-

the titled compound as a yellow oil (3.34 g). 

6 ppm 0.10 - 0.18 (m, 2 H) 0.46 - 0.55 (m, 2 
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0.78- 0.95 

7.87 (m, 

MS ESI 

[0216] 

corresponding 

were used 

thereof to 

their NMR 

[0217] 

(m, 1 H) 1.67 - 1.76 (m, 2 H) 

2 H) 9.88 (s, 1 H). 

posi: 191[M+H]+. 

In the following Reference Examples 

hydroxybenzaldehydes and 

and treated by the method described 

4.12 (t, J=6.6 Iiz, 2 H) 6.97 - 7.05 (m, 2 H) 7.80 - 

11-2 to 11-11, a commercial grade of the 

a commercial grade of the corresponding alcohols 

in Reference Example 11-1 or modifications 

The structures of the synthesized compounds and 

7-1 and 7-2. 

give the intended compounds. 

and MS data are shown in Tables 

[Table 7-1] 
Compound 

NO. Structure Anal ytical Data Salt 
Informabon 

Reference 
Example 

11-2 

0 
Ill.NIIR MS MHz. CHLOROFORM-d)" 6 Dom 2.69 (s. a 10 8.25 (oi 
2 fl) 	7.08 - 7.14 	(0), 	3 II) 	7.29 	(d, 	.1=7.8 Hz: 	1 11) 7.62 (t, 
Jr.7.8 Hz,- 1 H) 7.81 -'7'.88 	(m. 	2 Hi 	9.89 Cs, 	1 U. 
MS ESUL8C1 Dual DOSti 228114411. 250111W 
gS ESUAPCI Dual nage; 22611-11_11. 

1, 	N- II \ 

K, 
	

/ \  

Reference 
Example 

0 	 F 	F 
91 KKR (300 kHz. CHLOROFORM-di. 5 pPM 2.27 (s, 3 H) 2.59 - 
2.78 (m. 	2 II) 11.30 (t, 	J4.3 Hz, 2 10 	6.91 	(d, J=8.9 Hz, 	1 , 
H) 7.66 - 7.77.  (m. 	2 1) 	9.87 (s. 1 H)., \ AS ESI/APC1 Duel posi: 20311+A1'.

11-3 
_ 	\ 

Reference 
Example 

11-4 

0 	 F 	F 
111 001R""(300 MHz, CHLOROFORM-d). 5 PPM 2.59 -2.85 (m. 2 H) 
4.25 - 4.43 (m, 2.H) 7.00 - 7.15 (m, 1 H) 7.56 - 7.70 Cm, 2 
H) 9.82 - 9.96 (a, 	1-H).. I 441. 	

\ / 

Reference 

11-5 

0 

. I 

i ll MIR (30b MHz. C61DHODORW-(0 	5 PTO 2.84 (a. '3 11) 2..46 (s. 
2. 11) .4.96 (s, 	2 A) 7.11 	(cl, 	.1,.1.4 Hz, 	1 11) 7.80 	(da, 	.1.13.4. 

VS ESI/31801 Dual nosii 2661.19-H1'. 288111+Har. 
MS ESI/APCI Dual near 	

_ 264tM-H1 , 8000K.11-- 

2.0 11z, 1 8) 7.4 ta, Jr.2.011z. 	1 to 	s.se.(s, 1 A7.

Example / 
CI 	.--- 

Reference 
Example 

11-6 

0 
'HAAR (300:1(11z, CHLOROFORM-d) 	5 Dp. 2.n (s. 3':A) 2.42 (s. 
3 11) 	5.08 (s. 2 8) 7123 (d, Jr13.5 Hz. 1 11) 7.78 (dd, j=8.5, 

91 	(cl, 	J=
6  
2.0 Az,

, 
 1 ID 	9.86 (

l
s
.  . 
	1 II). 

2$ ESURCI 	l Dua 	posi 	28111+11.8 	28811(+14al 
MS ESIASPCI Dual 	ea 	• 	284111-111 . 

II . 

01 

Reference 
Example 

11-7 

'll 112 (300  Eh,  CHLOROFORM-d) 	6 ppM 2.59 (s, 3 11) 5.13 (a, 
2 A) 	7.05 - 7.11 	(m. 	2 A) '7.18 - 7.24 (m. 1 H) 7.69 - 7.72 
(m, 1 ID 7.83 - 7.89 Cm, 2 10 8.55 - 8.59 (m, 1 A) 	9.90 (s, 
1 IC. 
MS E61/5PCI Dual cosy: 	2281.19111'. 
VS ESI/APCI Dual aeaa: 2261.8-11.8. 

0 

. 1\4- \‘_  
g 

N 

[0218] 
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Table 7-2] 
Compound 

NO, 
Structure Analytical Data Sall 

information 

Reference 
Example 

11-8 

0 _ 
'H. MIR (300 tillz, CHLOROFORII-d) 	6 mat 2.61 	(s, 3 H) 	5.14 (s. 
2 ID 7.06 - 7.11 (m. 2 H) 7.19 (dd, 3=7.7. 4.8 Hz, 	1 H) 7.71 

Hz,
7
1
5
119,.9

1
2

11
t
)
s
7.

1
85

10
-
.
7.91 (m, 	2 H) 	8.51 	(dd, J=4.8, 	1.7 

Ids ESIAPCI Dual pOSI: 2281.11-11'. 
IS ESI/APCI Dual nega: 2261.6H111- . 

\ 

\\ 

	

/. 

	

\ 

	

i 

 

' 	' 
\ 	
, 

Reference 
Example 

11-9 

0 
'H IIR (POO 1(11z. CHLOROF0R16-4) 	6 DST 5.26 (s, 2"10 7.06 - 
7.12 (m. 	2 II) 7A5 - 7.50 (0. 1 H) 7.72 (dd. J=8.5, 	2.2 Hz, 
1 H) 7.82 - 7.88 (m, 2 H) 8.58 (d, 	3=2.3 Hz, 1 II) 9.90 (s. 	1 
ID 
WS ESUAPC1 Dual pos i , 24811+111'. 

i . 

/- 	

CI 

Reference 
Example 
11-10 

0 
'II NIER 000 Ntlz. CHLOROFORK-d) 	6 PPM 2.46 - 2.60 (m, 3 A) 
5.28 (s, 	2 A) 7.09 - 7.15 (m.. 	2 H) 7.42 - 7.46 (m, 	1 H) 	7.82 
- 7.88 (m, 2 H) 	9.90 (s, 	1 H). 
MS ESI/APCI Dual POSI: 	2341.1+El l.  

\  11 \ 

iIIII 

Reference 
Example 

11-11 

o 
'El ?IUD (SOO MHz. CHLOROFORIRIU i3 	um 5.22 (s,.2 H).;6,86- (d, 
J=4.5 Hz, 	1 II) .7.11 	- 7.17 (m, 	2 A) 7.41 	(d, 	J=4.5 Hz, 	1 	II) 
7.55 (s, 	1 H) 7.81 	- 7.88 	(m. 2 II) 	9.89 	(s. 	1 	II). 
MS ESI/APCI Dual POSi: 259111+H1';

...j/ 

\ 	/-\ 

 \ 	 \ Cr 

Reference Example 12-1 

3-Fluoro-4-(2,2,2-trifluoroethoxy)benzaldehyde 

[0219] 	[Formula 53] OHC 
 •

0 
\-CF3  

(60% dispersion in mineral oil, 0.844 g) in 

(2.11 g) was added at 0°C and 

temperature for 30 minutes. 	To the reaction 

(2.00 g) in N,N-dimethylformamide 

was stirred at room temperature for 30 

acid at 0°C, three extractions were conducted 

layers were passed through a phase separator 

N,N- 

and 

silica 

1 H) 

F 

To a suspension of sodium hydride 

dimethylformamide (30.0 mL), 2,2,2-trifluoroethanol 

thereafter the mixture was stirred at room 

mixture, a solution of 3,4-difluorobenzaldehyde 

(10.0 mL) was added and thereafter the mixture 

minutes. 	After adding 1 mol/L hydrochloric 

with ethyl acetate. 	The combined organic 

thereafter concentrated under reduced pressure. 

gel column chromatography (n-hexane:ethyl 

compound as a colorless oil (2.50 g). 

1H NMR (300 MHz, CHLOROFORM-d) 

The resulting residue was purified by 

acetate = 80:20-30:70) to give the titled 

S ppm 4.52 (q, J=7.9 Hz, 2 H) 7.11 - 7.19 (m, 
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7.63-7.71 (m, 2 14) 9.89 - 9.91 (m, 1 H). 

MS EI posi: 222[M]+. 

[0220] 	In the following Reference Examples 12-2 to 12-9, a commercial grade of the 

corresponding fluorobenzaldehydes and a commercial grade of the corresponding alcohols 

were used and treated by the method described in Reference Example 12-1 or modifications 

thereof to give the intended compounds. 	The structures of the synthesized compounds and 

their NMR and MS data are shown in Tables 8-1 and 8-2. 

[0221] 
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Table 8-1] 
Compound 

No. Structure Analytical Data sot 
sionnaton 

Reference 
Example 

12-2 

0 
1 2 NH (300 Allz, CHLOADFORli-d) 	6 ppm 4.44 (s; 147.9 Ht. 2 11) 
7.04 - 7.11 	(m. 	2-H) 	7.86 - 7.92 (m, 2 1) 	9.93 (s. 	111). 
MS. ESI/APCI Dual cost: 205I11,914 . \ • 0 F 

.\ 
	

F 
F 

Reference 
Example 

12-3 

o 
lILIIIIR (no Wiz, CHLOROFORM -d) 	8 	ppm 4.51 (in, J=7%8 5z. 2 1) 
7.03 - 7.09 (m, 	1 II) 7.78 - 7.82 (6, 1 10 7.94'- 7.98 (m, 	1 
II) 	9.90 	(s. 	1 II). 
ES ESI/APCI Duel Host.: 23951(4-10'. 

\\ 4. 
F 

\ ( F 
CI 	F 

Reference 
Exam* 

12-4 

0 
11 118 (300 211z, CHLOROFORM-a) 	6 PPS 2.01 -:2.20 (m. 2 10 
2.28 - 2.46 (m, 2 ii) 4.11 	(t,, 	J=6.0 Hz, 	2 A) 	6.93 - 7.00 (m, 
2 11) 7.79 - 7.91 	(ro, 	2'11) 	9.90 (s. 	I ID. 
NS ESI/APCI Dual peel: 233N+011 . 

. • 
\, F 

F 
F 

Reference 
Example 

12-5 

0 
Ili IIIHI (300 HES, 0BLOROFOR)lId) 	6 	PPM 2.06 - 2,20:-(m..2 H) 
2.22 - 2.45 (m, 	5 9) 4.13 (t, 	J=6.0 Az, 2 11).6.87 - 6193 (m, 
1 II) 7.65 - 7.75 (in. 	2 ID 	9.88 (s. 	1 11). 
MS ESI/APCI Dual posi: 247(1+111'. • \ 

\ KF  r  F 

Reference 
Example 

12-6 

0 
44 MR (300 43z, 0111.019350104-d) 	6 PPM 2.09 - 2.21 (a, 2 '11) 
2.27 - 2.46 (m. 	2 H) 	4.19 (t. J=6.0 Hz. 2 11) 7.Q2 : 7.10 (rn. 
1 11) 7.59 - 7.67 (m. 	2.11) 	9.85 - 9.88 (m, 1.9). 
MS ES1441361 Dual posi : 251E940'. 

 

	

111  	5 \ 

	

F 	
\ 	/ 

F 
F 

Reference 
Example 

12-7 

0 
0 

'11 NKR (300 kHz, CHLOROFORM-41) 	0 -.PPM 4.62 - 4.72 1m, 2 9) 
4.75 - 4.98 (rn. 	8 H) 7.18 (<1., 	J=8.5 Hz, 	1 A) 7.77 (ad, 
1=8.5, 	2.1 Hs, 	1 II) 7:94 	(d, 	J=2.1 Hz. 	1 II) 	9.88 C. 1 E. 
175 ESI/APOI Dual posi: 235[9+11Y. •  	 

\
F  

F 

Reference
Example 

12-8 

0. 4.67 
ill NKR (800 MHz, CHLOROFORM-d) 6 ppm 2.30 (S, 3;A)'4.59 - 

(m, 	2 If) 4.74 - 4.94 (m. 	3 10 	6.98 - 7.04 (mr, 	1 A) 7.68 
7.74 (m, - 	2 10 	 . 9.88 (s, 	1 ID  

MS ISI/APC1 Dual POSt : 215[I+131't 
• 

4. 
\
F 

F 

[0222] 	[Table 8-2] 
Compound 

No Structure Analytical Data sait 
informthon 

Reference 
Example 

12-9 

0 
ill NH (300 Ills, CHLOHOFORW-d) 	6 	rusa 2.32 (s, 3 5) 4.45 (4, 
J=7.9 H. 	2 II) 	6.83 - - 6.97  (M. 	1 10 7.66"- 7.80 (m. 2 H) 
9.90 	(s. 	1 H). 
AS ESI/APCI Dual peel: 2191.11+HP. 

I 4. 
CF 

Reference Example 13-1 

6[4-(Trifluoromethyl)phenoxylpyridin-3-carbaldehyde 
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[0223] 	[Formula 54] 
OHC.,.. 	CF3  

N
.

0 40 

 

To a solution of 4-hydroxybenzotrifluoride (505 mg) in N,N-dimethylforamide 

(5.00 L), potassium carbonate (474 mg) was added and the mixture was stirred at room 

temperature for 10 minutes. 

Subsequently, 6-bromo-3-pyridinecarboxyaldehyde (580 mg) was added and the 

mixture was stirred at 130°C for 2 hours. 	After cooling the mixture to room temperature, 

water was added to the mixture, which was then extracted with ethyl acetate. 	The combined 

organic layers were washed with water and saturated brine successively and after passage 

through a phase separator, they were concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5- 

70:30) to give the titled compound as a colorless solid (605 mg). 

'H NMR (300 MHz, CHLOROFORM-d) .5 ppm 7.09 - 7.15 (m, 1 H) 7.27 - 7.33 (m, 2 H) 

7.66 - 7.75 (m, 2 H) 8.24 (dd, J=8.5, 2.3 Hz, 1 H) 8.62 (dd, J=2.3, 0.6 Hz, 1 H) 9.99 - 10.02 

(m, 1 H). 

MS ESI/APCI Dual posi: 268[M+H]+. 

[0224] 	In the following Reference Examples 13-2 to 13-36, a commercial grade of the 

corresponding phenols or hydroxypyridines and a commercial grade of the corresponding 

halogenated benzaldehydes or halogenated pyridinecarboxyaldehydes were used and treated 

by the method described in Reference Example 13-1 or modifications thereof to give the 

intended compounds. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Tables 9-1 and 9-5. 

[0225] 
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[Table 9-1] 
Compound 

NO. Structure Analytical Data Salt 
Information 

Reference 
Example 

13-2 

0 %"--7--- '-- 

."--... -../N. 

F 

ill  

I R NAR (300 KHz, CHLOPJ3F0131H) 	6 pre 7.05 (dd, J=8.5, 1.1 
Hz, 	111) 7.09 - 7.18 (a. 	4 H) 	8.20 (dd. J=8.5, 	2.3 b, 	1 H) 
8.61 (ad, 	J=2.3, 0.6 Hz, 	1 ID 	9.99 (s, 	1 H). 
DS ESI/APCI Dual POSI : 218N+Hr . 

MS .551/APCI Dual [MSS: 216(11-111'. 

Reference 
Example 

13-3 

0 -"1----N."--..r.:',,..... 

I 
--..........jp*--..

0 Im 

ci  
'11 'MR (300 Illz, CHLOROFORM d) 	6 ppai 6.97 - 7:24 (ro, -3- H) 
7.33 - 7.45 (a. 	2 ID 	8.21 (dd, J=8.3, 	2.4 Hz, 1 II) 	8.61 	(d, 
J=2.4 Hz, 	1 H) 	9.9D (d. 	Jrd.8 Hz, 1 I3). 
ES ES1/APCI Dual Pegi : 2340(+3]*. 
llrESI/APCI Duel nem: 282[11-131- . 

Reference 
Example 

13-4 

0 'C''''---=- 1 

1 	.. 
'''-nr"-'-o 

et 
I N NIIR on MHz, CHLOROFORM-d) D ppm 2.38, (s. 3-R) 8.80 - 
7,04 (11, 	3 H) 7.09 (dd. 	14.4. 0.9 Hz. 	1 11) 7.27 - 7.30 (m, 
1 II) 	8.18 	(dd, 	.1=8.6, 	2.4 Hz, 	1 H) 	8.84 (.1. 	.1=2.4.2z, 	1 	H) 
9.9D (s, 	1 	. b 
MS FISI/APC1 Dual POSi : 214[10111 . 
MS ,ESI /AICCI 	Dual nests: 212011-1111 . 

Reference 
Example 

13-5 

0 

0 	 F 

'H RH (300 MHz, CHLOPOFORD-d) 	o -PPS 6.85 -"7;13 (m. 4-H) 
7.33 - 7.51 	(m. 	1 II) 	8.22 (dd. J=8:5, 	2.3 Hz, 111) 	8.58 - 
8.70 (m, 	1 ID 	10.00 (d, 	J=0.6 Hz. -1 13). 
WS ESI/APCI Dual posi : 218tH H] 
ES ESI/APCI Dual bps: 216(11-H)". 

Reference 
Example 

13-6 

0 ---`c-----"•''''''''‘`'>1 

I 

-NS(, 

	

0 

F 

'll MR 000 1111z. CHLOROFORM-d) 	6 IS 7.13 (dt...1=8.6, 0.7 
Hz, 	1 H) 7.17 - 7.” (m, 4 H) 8.22 	(dd, 	1=8.8, 2.3 Hz, 	1 H) 
8'.59 (dd. 	J=.2.3, 	0.7 Hz. .1 	H) 	8.99 	(d, 	J=0.7 Hz. 	1 11). 
DS DSI/APCI Dual posi. 218R+1144 . 

Reference 
Example 

13-7 

a'-'?"-k-----  
1 	_,., 

...'"ro 

'HUD (300 Elz, CHLOROFORM-d) 	6 PPM 2.16 (s, 2 H) 6.97 - 
7.04 (m. 	1 1() 7.p5 - 7.11 	(m. 	I H) 7.14 - 7.38 ( n, 	3 II) 	8.18 
(dd, 	.1.8.5. 	2.3 Hz, 	1 II) 	8.61 	(dd, 	J=2,3, 	0.6 Hz, 	1 A) 	9.97 
(s. 	1 	H). 
HS JESIJAPCI Dual posi : .214[11+Hr . 

Reference 
Example 

13-8 

0 c'5"-1-'-,,1 

I 
-•.e.̀-. 

, 	1 
.--"C....-----1 	-- ' a 	 CI 

'H AMR (309 'MHz, CHLOROFORM d) 	6 PPM 7.03- 7411 (ti, 2 II) 
7.21 

	

 J=2.3 	
H) 
	7.2911) 7.34 - 7.41 (m, 

1,11.7 8.
t
21 	(dcl, 	J=8.5, 	.3 liz, 	I PI) 	8.

(
63(dd 	J=23, 	0.6 Hz, 

1 11) 10.00 (d 	1=0.6 Hz 	1 

	

, 	, 	11). 
MS ESI/APCI Dual 	'' 234[1M-Hr . ' 	. 	pus, ' 
his HSI/APCI Dual mesa: 232[l( H]-. 

[0226] 
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[Table 9-2] 
Compound 

No. 
Structure Analytical Data Salt 

informmmn 

Reference 
Example 

13-9 

Oc-7'.-------"-'--, 

'''r 1411 0 
F 

F 

'H 16fR (300 llliz, CHLOROFORM-d) 	6 PPM 7.07 - 7.14 (m, 1 H) 
7.30 7 7.42 (M i  1 II) 7A3 - 7.48 (m. 1 H) 7.50 - 7.63 (0, 	2 
ID 	8.24 (dd. 	Jr8.5. 	2.4 Hz. 	1 H) 	8.62 (dd. J=2.4. 	0.6 Hz, 	1 
H) 	10.01 	(4 	J 0.6 Hz, 	1 H). 

	

, 	= 
US ESI/APCI Dual yogi: 268[9+111'. 

Reference 
Example , 

13-10 

0 i 	
..„ 	 F  

i 	 • 

`11 10113 (800 1411z, CHLOROFOR1+d) 	5 PPM 7.04 - 7.18=('m, 411) 
7.40 - 7:51 	(o, 	1 II) 	8.28 (4d. J48.7, 	2.8.  Hz, 	1 10 8.63 (dd, 
J=.2.3, 	0.0 Hz, 	1 H) 	10.00 (d, 	J=0.6 Hz„1 11). 
1S ESI/APCJ Dual yogi: 284[1+1311. 

Reference 
Example 

13-11 

0 
1 
-..„.....-- 

N 

,...2.--/- 

1 	1 
„,.. 	..-'- 

0 

Ill NI& (300 MHz, 011L0180FORM'cl) 	.5 ram 2.89 (s. 3 - H) 6.94 - 
7.10 Gm; 3 ID 7.19 - 7.31 	(m, 	2 II) 	8.17 (dcl, 	Jr8I6, 	2.4 Rs, 
1 H)"8.62 	(dd, 	1-2.4, 	6.. 6 /12 . 	1 H) 	9.97 	(1, 	1=0.0 11z, 	1 10. 
HS ESI/APCI Dual Post: 214C1+104 . 
MS ESI/APCI Dual fleas: 21211-4- . 

Reference 
Example 

13-12 

0 -.- I. 

0 Si  

I li Ng (81301112, caoRoVoRm-d) 	6 PPM 2.87 (s, 3 H) 6.82 - 
OM (M. 	(1) 0.99 - 7.09 (in 

ID
, 3 H) 7.24 - 7.33 Co. 1 H) 7.79 

- 7.88 (m, 2 H) 	9.92 (s. 	1 	. 
MS ,ESI/APCI Dual 17 OS i : 273[1(tar . 
HS ESI/APCI Dual nega: 21111040( . 

Reference 
Example 
13-13 

0 '''. 	ao 
' 	 F 

MS ESI/APCI Dual post: 217[1+H]'. 

 
'II 1061 (300 Hz, CHLOROFORM-d) 	.5 PPM 6.75 - 6:99 (m, 3.1) 
7.05 - 7.15 (z. 	2 E) 7.29 - 7.42 On, 1 /0 7:83'- 7.91 (m, 	2 
II) 	9.95 	(e. 	I H). 

MS ESI/APCI Dual ne&L: 21511-HT. 

Example 
13-14 

Reference .30 
0 

Ili 

Clei 

. 
0 

0 

'1 11/111 (300 KHz, CHLOROFORI-d) 	6 ppm 9.98 -"7.12 (m. 4 H) 
- 7.42 (m, 2 II) 7.80,- 7.90 (m. 2 A) 	9.93 (s. 	1 H). 

IS ES1P,PCl Dual P OSi : 23301,411. 

Reference 
Example 

13-15 

0 --P%-1-' '''.\'' ,. 
1 

141 ..„<fre...--', 

F 

SI 
O  

II DKR (30614Hz, CHLOROFORM d) 	6 PPM 7.04 - 7.19 (m 	4-11) 
7.29 (ddd, .1=8.7. 2.8. 0.9'10. 1 ID 7.86+1.68 (m, 	ID 
2..49 (d. 	J=2.8 ilz, 	1 H) 1602 (d. 1=0,9 Hz. 	1 I). 
HS BliaCI Dual (Yogi: 218017111% 240[PHar. 
IS ESI/APCI Dual nega: 218EI-111- . 

[0227] 
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[Table 9-3] 
Compound 

No. Structure Analytical Data Salt 
reformarion 

Reference 
Example 

13-16 11101  

0'-57N-------------k3 
1 

N 	5.-„,  .,./... 
0  

'H NE (300 Iffle, CHLOROFORH-c) 6 ppm 2.38 (s, 3 1) 6.93 - 
7.06 	(re, 	2, 11) 	7.17 	- 7.33 	(m, 	3 II) 7.92 (dd. 	.448.7, 	0.9 Hz, 
1 H) 	8.49 (d, 	Jr2.6 Hz, 1 10 	10.01 (d, 	.14.9 Hz, 1 II). 
MS ESI/APCI Dual stisi : 214d1P-HP, 236[)l Na]'. 

Reference 
Example 

13-17 

--- 0 _.,-/I---....„.-- 
1 

40 	
.-----CI•-.„-- 

0 	
N 

'H KIR (300 MHz, CEL0R0FORII*1) 	6 ppm 2.59 (s, 3 H) 7.00 - 
7.10 (n.- 2 H) 7.0 - 7-.24 (m, 	1 H) 7.29 - 7.36 	Cm, 	1 H) 7.81 

7.92 (m, 2 ID 8.36 (d. 1-2.8 Hz, 1 2) 9.94 (s, 1 10. 
HS 1481/APCI 	Dual PoSi : 	2.1.4[11+ilr. 

Reference 
Example 

13-18 101 e 

F 

IFI NAIR (300 MHz, CHLOROFORII-d) 	6 PPM 6.99 - 7.09 (m, 2 14) 
7.13 - 7.30 Go. 	tI 11) 7.77 - 7.92 (m, 	2 2) 	9.93 (s, 	1 H). 
KS ESI/APCI Dual POS1: 217[K+Hr, 
MS ESI/APC! Du-al need: 215[1[-H]-. 

Reference 
Example 

13-19 0 

'9 FR (300- 1012, CIILOROFORI(d) 	6 rum 2.18 (s, 2 14) 6.89 - 
7.04 	(e, 3 II) 7111 	- 7.35 (m. 	311) 7.77 - 7.88 (m, 	2 11). 9.91 
(g, 	1 	11). . 
KS ESC/APCI Dual POS1: 	21.3[11+3].. 
KS ESI/APCI Dual nasal 21101-Hi. 

Reference 
Example 

13-20 

° 

10 0  .------ 

'II 14214 (300 MHz, CHLOROPORIO-d) 	6 PPM 3.80 (se 3.10 6.62 - 

7.11 	(m, 2 II) 7.-27 - 7.34 (n. 	1 H) 7:80 - 7.92 (in, 	2 II) 	9.93 

HS EsI/APCI Dual posi: 229[14+H]'.

6.71 	(m, 2 II) 6.77 (add 	5 8.3,2 4 	0 	Hz 	7.04 C., 	1 	H). 

SSESI/A.FCL Dual nese: 227[M-HT. 

Reference 
Example 

13-21 
10 

o 
----.. 

0-  

0 

t11.11119 (3001132. CHLOROFORM-d) 	6 ppin 	6.84- (dd, 	Jr8.4, 0.8 
Hz, 1 H) 7.60 - 7.23 (m, 5 10 7:42-- 7.58 (m, 1 ID 7.93 (dd, 
3=7.5, 	1.6 Hi. 	L.H) 	10.51 	(d, 	.1=0.8 Its. 	1 )1). 
MS ESI/APCI Dual posi: 217[1,641114 , 229EN+Har. 
MS ES-1/APCI Dual nen: 21.5[0-H]-. 

[0228] 
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[Table 9-4] 
Compound 

No, 
Structure Analytical Data Salt 

information 

Reference 
Example 

13-22 

prai-r--- 
1 	

.SCI 

N., 	„... ,,---....,. 

'H 1110. (300 Hz, CHLOROFORM-a) 	6 -ppm 7.05 Id. 3=9.0 Hz, 2 11) 
7.29 - 7.36 (in, 1 H) 7.37 - 7.45 (m, 2 H) 7.96 (dd, 	J=9.0, 
0.8 112, 	1 H) 	8.51 	(ad. 	J=2.6, 	0.6 Hz, 	1 10 	10.02 (d, 3=0.8 
Hz, 	L H). 
113 ESI/APCI Dual POS1: 22411+10`. 25601+11a.11. 
MS ESI/ILPSI Dual nega: .23211-fir . 

Reference 
Example 
13-23 

0Y 
'111412 (ZOO IHa. CHLOROFORM-a) 	6 pnini 3.82 (s, 3 H) 6.70 - 
6.79.(m, 	2 H) 6.80 - 6.87 (m, 1 11) 7I03 (a. J=8.5 Ilz, I 11) 
7.34 (t. 	.1=8.5 Hz, 	1 :H).8.18 (dd. 	1=8.E, 	2,4 11z. 	1 H) 	8.65 
Odd. 	J=2.4. 	0.7 Hz, 	1 11) 9.98 (8, 	J=0.7 Hz, I"11). 
IS ES1/APSI Dual posi: 230110-1111 . 
WS ESI/APC1 Dual sada: 2291.11-11t. 

Reference 
Example 

3-24 

0- IS 	--' 

Ini-----Si----' 

CI 
'H MIR  (360 1111z, SHLOPOPOPH-d) 	5 PPM 7.10 (d, J=8.5 HZ, 2 II) 
7.36 - 7_42 (m, 	2 H) 7.86 - 7.96 (m, 	2 II).8.24 (dd, 	J=2.4, 
1.2 Hz, 1 II) 	9.96 (s, 1 ID.  
KS HSI/APS] 	Dual posi: 	2341.1141.1*. 

Reference 
Example 
13-25 

F 

---- 0 
	

40  
N 	.„..- 

 

'H HU (300 11Hz, CHLOROFORM-d) 	6 ppm 7.19 (d, 148.511d, 2 LI) 
7.36 - 7.48 (in. 1 11) 7.70 (8, 	J=8.5 Hz, 2 11) 8.00 (cl. 	J=8.5 
Hz, 	1 11) 	8.56 (d, 	J=236 Hz. 	1 11) 	10.05"(d, 	.1.-0.6 Hz, 	1 H). 
NS-. ESIAAPCI Dual posi: 	26811+111', 	2901.11-11a11. 

Reference 
Example 

13-26 

F 

0  

i 	̀-, 

'H 1111R (200 MHz. CHLOROFORM-d) 	5 	PPM 7.11 - 7.23 (m. 2- H) 
7.43 - 7.56 (n, 	1 H) 7.67 -.7.80 (in, 1 11) 7.95 (<1. 	J=8.9 Hz. 
2 H) 	8.49 - 8.57 (rn, 	1 lit) 	9.99 	(s, 	1 H). 
MS ES]/APC1 Dual posi` 2681.14111 . 

Reference 
Example 

13-27 

CI 

0 i,'. 

140 

'111 1013 (300 11Hz, CHLOROFORM-d) 	6 PPM 2.39 (s. 3 H) 6.95 - 
7.09 (m, 	2 H) 7.18- 7.21 	(ai., 	1 H) 7.25 - 7.31 (a, 	1 H) 8.20 
(dd. 	J=8.6, 2.4 Hz, 1 ii) 8.62 fad, 	3=2A. 0.6 Hz, 1 H):9.98 
(s, 	1 	11). 

.  VSHSI/APS( Dual nevi. 248D1-111-  . 

Reference 
Example 
13-28 I 

F 

0 	-'--- 

e 

I1M (300,11z, CHLOROFOR11-d) 6 PPM 2.29 1c1. 3=2.0 Hz, 311) 
6.80 - 6.02 	2 11)'7.00 	7.09 (m  (m. 1 11)7117 - -7.30 (m, 1 
H) 8.13 - 8.27` On, 1.,H) 8-.56 - 8.68 (m.1 IT) 	9.98 Is, 	4 H). 
NS E] posi: 221011. 

[0229] 
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[Table 9-5] 
Compound 

No, Structure Analytical Data Salt 
infomiabon 

Reference 
Example 

13-29 
O.' 	•-, 

I 	I 4°  

'H HER (SOO 811z, CHLDROFOEI-d) 	6 ppm 2.30 (d, J=2.4 liz. 3:A) 
6.89 - 7.14 (m, 	4 H) 	8.19 (dd. 	3=8.6, 	2.4 Hz, 	1 H) 	8.62 (dd, 
3=2.4, 	0.8 Hz, 	1 ID '9.88 (d, 	3=0.6 Hz, 1 H). 
IS ESI/APCI. Dual nesa: 	2801.11-111-. 

Reference 
Example 

13-30 

a --- 	...--' 
I 

li me ow Urn, CHLOROPORII-d) 6 maz 1.24 - 1.31 (m, 3 H) 
2,63 - 2.75 (or. 	2 H)"6.98 - 7.13 (m. 	3 ID 7.23 - 7.32 (m. 2 
H) 3.13 - 8.22 	(m, 	1.11} 8.60 - 8.66 (m, 	1 in 	8.95 - 9.99 (m, 
1.H). 
113 ESII/APCI NMI Mosi I 22811+111. • 

Reference 
Example 

13-31 

3...9.- 	..---- so  
I 

III Illifir (300 HIlz, CHLOROFORM-0 	6 ppm 0.98 (t, 	1=7.4 Hz, 2 ID 
. 	' 	- 1.58 - 1.70 (m 	2 11) 	2..sa 	2.88 (6. 	2 11) 6:95,- 7A4 (m. 3 ' 

H) 7.17 - 7.35 	(m, 	2.H) 8.17 (dd, 	3=8.8, 	2.3 Hz, 	1 ID 8.63 
(dd, J=2.3, 	0.6 Hz, 	JH) 	9.98 (s, 	1 H). 
HS ESI/APC1 Dual posit 	2421.14+11.11. 

Reference 
Example 

13-32 
0 V (dd, 

8 	
.,- 

'H 11116,.(3011 MHz, CHLOHOFOEH-d) 	6 mom 1.28 (ol, 	J=6.8 Hz. 	6 II) 
2.88 - 3.03 (01„1 }1) 	6.99 - 7.04 (m. 1 ID 7.05 - 7.12 (m. 2 
in 7.21 - 7.87 	(m, 	2 H) 	8.17 (dd, 	.1=3.6, 	2.4 Hz, 	1 II) 	8.64 

J=2.4, 	0.0 Hz„ 1,11)' 11) 	9.98 	(s, 	1 H). 
1/3.531/APCI 	Dual posit[ 	242111+11.14 . 

Example 
13-33 

Reference I 
0 	...--- 	------II-IN''''-i 	-----II  

I 

'1.111(6. (300 11Hz, CHLOROFORY-d) 	6' Ppm 2.39 (s, 	3 11) 7.01 	- 
7.09 (m, 2 11) 7.22.- 7:28 (m, 2 H) 8.26 - 827 (s, 1  H) 3.42• 
- 8.48 (m, 1 ID 	9.94 (s, 1 I). .  
ISIESI/APCI Dual mosi: 2481.19iHr. 

Reference 
Example 

13-34 

	

042'1"-----42-"--2, 	rIt9-2--  

	

I 	I 
'cl-'•--'0'".7-. 

1  HEE MO MHz , CHLOROFORM d) 5 DPP 2.39 (s. 3"H) 7.00 - 
7.07 (m, 	2 11) 7.21 - 7.30 Oro 	2 il) 7.91 	(dd. 	3=5.2, 	1.9 Hz, 
1 ID 	8.36 (d. J=1.51 Hz. 	1H) 	9.97 id, 	1=2.6 Hz, 	1 11). 
HS ESI/APCI Dual MOSI: 	23211+11.11. 

Reference 
Example 

13-35 

CI 
f3-'" 

I 

 

'II Ng (300 1111z, CHLOROFORM-d) 	6 Ppm 2.43 (s. 3 ID 7.07 - 
7.14 Cm. 2 H) 7:24 - 7.40 (m, 2 111 8.08 (dd. 	4.2, 0.9 Hi, 
1 	in 	8.90 	(d, 	3=2.3,11z, .1 H) 	9.99 	(s, 	1 I). 
MS WhiPCI Dual mosi: 24311 1(1'. 

Reference 
Example 

13-36 

0 i•f 3  -rsh---- 
I)1 	,....„).---- a 

'H H1111 (200 1111z, CHLOROFORM-d) 6 	ppm 2.45 (s, 3 1) 2.60 (s, 
7.21 - Tit cm, 1.`E) 7.39 - 7.48 (Oh 1 H1 8.01 - 8.06 

(m,. 11) 
 1 H) 	8.36 - 8.41 	(m, 21D 	9.95 (m. 1 ID. 

H3 ESI/APCI Dual posit 2291.11+H.V. 

Reference Example 13-37 

6-(4-Cyclopropylphenoxy)pyridine-3-carbaldehyde 

[0230] 	[Formula 55] 

OHC 	 A 
..... 	ill  

''N<..---‘0 

(1) Synthesis of 6-(4-bromophenoxy)pyridine-3-carbaldehyde 

[0231] 
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[Formula 56] 

	

0 HC -,„--,-;-, 	Br  

... 	-- N 	0 

To a solution of 4-bromophenol (2.79 g) in N,N-dimethylformamide (25.0 mL), 

potassium carbonate (2.45 g) was added and the mixture was stirred at room temperature for 

10 minutes. 	Subsequently, 6-bromo-3-pyridinecarboxyaldehyde (3.00 g) was added and 	the 

mixture was stirred at I30°C for 2.5 hours. 	After cooling the reaction mixture to room 

temperature, water was added to it and extraction was conducted with ethyl acetate. 	The 

combined organic layers were washed with water and saturated brine successively and after 

passage through a phase separator, they were concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

100:0-50:50) to give 6-(4-bromophenoxy)pyridine-3-carbaldehyde as a pale yellow solid 

(3.23 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 7.01 - 7.13 (m, 3 H) 7.51 - 7.61 (m, 2 H) 

8.21 (dd, J=8.6, 2.4 Hz, 1 H) 8.61 (dd, J=2.4, 0.7 Hz, 1 H) 9.99 (d, J=0.7 Hz, 1 H). 

MS ESI/APCI Dual posi: 278[M+H]+. 

(2) Synthesis of the titled compound 

A mixture of the compound (3.22 g) obtained in step (1) above, 2-cyclopropy1- 

4,4,5,5-tetramethy1-1,3,2-dioxaborolane (3.89 g), tetrakis(triphenylphosphine)palladium(0) 

(669 mg), cesium carbonate (11.3 g), toluene (20.0 mL) and water (10.0 mL) was stirred at 

100°C for 6 hours. 	After cooling the reaction mixture to room temperature, the precipitate 

was removed by filtration through Celite (registered trademark). 	To the filtrate, water and 

ethyl acetate were added and extraction was conducted with ethyl acetate. 	The combined 

organic layers were washed with water and saturated brine successively and after passage 

through a phase separator, they were concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0- 

50:50) and further purified by preparative HPLC. 	A saturated aqueous solution of sodium 

hydrogencarbonate was then added and extraction was conducted with ethyl acetate. 	The 
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combined organic layers were passed through a phase separator and thereafter concentrated 

under reduced pressure to give the titled compound as a colorless oil (614 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.65 - 0.76 (m, 2 IT) 0.92 - 1.04 (m, 2 H) 

1.84 - 1.98 (m, 1 H) 6.94 - 7.10 (m, 3 H) 7.11 - 7.20 (m, 2 H) 8.17 (dd, J=8.6, 2.4 Hz, 1 H) 

8.60 - 8.67 (m, 1 14) 9.97 (d, J=0.6 Hz, 1 H). 

MS ESI/APCI Dual posi: 240[M+H]+. 

MS ESPAPCI Dual nega: 238[M-H]-. 

Reference Example 14-1 

4-[(5-Fuoropyridin-2-yl)oxy]benzaldehyde 

[0232] 	[Formula 57] 
OHO 	...,F 

.. 	I 

To a solution of 4-hydroxybenzaldehyde (5.00 g) in N,N-dimethylacetamide 

(60.0 L), potassium carbonate (6.23 g) was added and the mixture was stirred at room 

temperature for 10 minutes. 	Subsequently, 2,5-difluoropyridine (4.71 g) was added and the 

mixture was stirred at 150°C for 64 hours. 	After cooling the reaction mixture to room 

temperature, water was added to it and extraction was conducted with ethyl acetate. 	The 

combined organic layers were washed with water and saturated brine successively and after 

passage through a phase separator, they were concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

100:0-70:30) to give the titled compound as a colorless solid (3.24 g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 6.98 - 7.05 (m, 1 H) 7.21 - 7.29 (m, 2 H) 

7.46 - 7.57 (m, 1 H) 7.89 - 7.96 (m, 2 H) 8.05 - 8.09 (m, 1 H) 9.98 (s, 1 H). 

MS ESI/APCI Dual posi: 218[M+H]+. 

[0233] 	In the following Reference Examples 14-2 to 14-4, a commercial grade of the 

corresponding halogenated pyridines was used and treated by the method described in 

Reference Example 14-1 or modifications thereof to give the intended compounds. 	The 

structures of the synthesized compounds and their NMR and MS data are shown in Table 10- 
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1. 

[0234] 	[Table 10-1] 
Compound 

NO. Structure Analytical Data Sat 
mformaton 

Reference 
Example 

14-2 
-C-- 	

a 
0r--- ---- 	...-(--7"-----  

I 

'A me (800 Hz, caoRoFoRm-dY 6 rOM 6.93 - 7.08 (n, 1 13) 
7.20 - 7.22 nil. 	2 ID'7.86 - 7.78 (m., 1 a) 7.88 - 7.98 (in, 	2 
II) 	8.14 - 8.19 (s 	1 A) 	9.99 (s 	1 H). 
MS ESUAPCI Dual pOSI: 224[11+11).. 

Reference 
Example 

14-3 

	

0 ------"-'--r-% 	.„...,..„,-- 

I 	, 	„.. 
'---..-- 0 	--NZ 

Ili MR (00 KHz, CHLOROFORM-d) 5 um 2.32 (s, 3,H) 6.92 (d, 
.1.47 9 Hs. 	1 	11) 7.18 --'7.36 tin, 2 ID .7.54 - 7.62 	(rn, 	1 H) 
7.85 - 7.95 (m. 	2 II) •8.06 (di, J42.5. 	0.7 Hz, 1 H) 	9.96 (s. 
1 H). 
AS ESI/APCI Dual POSI : alila+111., 236[11+11a]'. 

Reference 
Example 

14-4 

F 

0 /1110 	2,..-4-,.--.,X 

'11 NH (800 Mk, CEOROHORA-d) 	5 OM 7.12 (dt. J--8.0. 0.7 
Hz. 	1 11) 	7 29 - 7.35 fn. 	2 11) 7.84 - 8 01 (n, 	3 11) 	0 41 	- 
8.49 (s. 	111) 10.02:(x, 19). 
AS ESI/APC1 	Dual nosi: 268(11+1331 . 

Reference 14-5 

4-[(5-cyclopropylpyridin-2-yDoxy]benzaldehyde 

[0235] 	[Formula 58] 

11111

OH C  	N '-- 

0 --1-'<-3--  

(1) Synthesis of 4-[(5-bromopyridin-2-yDoxy]benzaldehyde 

[0236] 	[Formula 59] 
OH C 40  	,Br 

0 	-- 

Instead of 2,5-difluoropyridine, 2,5-dibromopyridine (13.5 g) was used and treated 

by the same technique as in Reference 14-1 to give the titled compound as a pale yellow oil 

(12.4 g). 

1 H NMR (300 MHz, CHLOROFORM-d) 5 ppm 6.91 - 6.97 (m, 1 H) 7.24 - 7.32 (m, 2 H) 

7.81 - 7.88 (m, 1 H) 7.90 - 7.98 (m, 2 H) 8.23 - 8.27 (m, 1 H) 9.99 (s, 1 H). 

MS ESI/APCI Dual posi: 277[M+H]+. 

(2) Synthesis of the titled compound 

A mixture of the compound (5.00 g) obtained in step (1) above, cyclopropylboronic 

acid (2.01 g), palladium(II) acetate (201 mg), tripotassium phosphate (13.4 g), 
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tricyclohexylphosphine (0.6 mol/L, solution in toluene, 30.0 mL), toluene (95.0 mL) and 

water (5.0 mL) was stirred at 100°C for 3 hours. 	After cooling the reaction mixture to room 

temperature, water was added to it and two extractions were conducted with ethyl acetate. 

The combined organic layers were washed with saturated brine and thereafter the crude 

product was adsorbed on diatomaceous earth, with the solvents being distilled off under 

reduced pressure. 	The crude product adsorbed on the diatomaceous earth was purified by 

silica gel column chromatography (hexane:ethyl acetate = 95:5-63:37) to give the titled 

compound as a yellow oil (3.89 g). 

I li NMR (300 MHz, CHLOROFORM-d) S ppm 0.64 - 0.74 (m, 2 H) 0.95 - 1.07 (m, 2 H) 

1.82 - 1.97 (m, 1 H) 6.88 - 6.95 (m, 1 H) 7.19 - 7.26 (m, 2 H) 7.37 - 7.45 (m, 1 H) 7.86 - 7.94 

(m, 2 H) 8.02 - 8.09 (m, 1 H) 9.96 (s, 1 H). 

MS ESI/APCI Dual posi: 240[M+H] E. 

Reference Example 15-1 

4-(2-Cyclopropylethyl)benzaldehyde 

[0237] 	[Formula 60] 
OFIC 

IS 
(1) Synthesis of 4-(cyclopropylethynyl)benzaldehyde 

[0238] 	[Formula 61] 

OHC— 	) — K 

To a mixture of 4-bromobenzaldehyde (2.00 g), 

bis(triphenylphosphine)palladium(II) dichloride (228 mg), copper(I) iodide (20.6 mg), N,N-

dimethylformamide (2.00 mL) and triethylamine (15.1 mL), cyclopropylacetylene was added 

and thereafter the mixture was stirred in a sealed tube at 110°C for one minute under 

irradiation with microwaves. 	After being cooled to room temperature, the reaction mixture 

was poured into a saturated aqueous solution of ammonium chloride and extracted with a 

liquid mixture of n-hexane/ethyl acetate (1:1) three times. 	The combined organic layers 

were washed with saturated brine and dried over added anhydrous magnesium sulfate. 	The 
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desiccant was removed by filtration and the filtrate was concentrated under reduced pressure. 

The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl 

acetate = 100:0-60:40) to give 4-(cyclopropylethynyl)benzaldehyde as a brown oil (1.79 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 0.80 - 0.99 (m, 4 H) 1.42 - 1.54 (m, 1 H) 

7.46 - 7.54 (m, 2 H) 7.75 - 7.82 (m, 2 H) 9.98 (s, 1 H). 

MS ESI/APCI Dual posi: 171[M+Hr. 

(2) Synthesis of the titled compound 

To a solution in ethyl acetate (22.0 mL) of the compound (1.79 g) obtained in step 

(1) above, 10% palladium/carbon (179 mg) was added. 	The mixture was stirred at room 

temperature for 22 hours in a hydrogen atmosphere. 	More of 10% palladium/carbon 

(179 mg) was added and the mixture was stirred at room temperature for 3 hours in a 

hydrogen atmosphere. 	The insoluble matter was removed by filtration through Celite 

(registered trademark) 	After concentrating the filtrate under reduced pressure, the residue 

was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to 

give the titled compound as a crude product (1.23 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.01 - 0.08 (m, 2 H) 0.39 - 0.48 (m, 2 H) 

0.60 - 0.77 (m, 1 H) 1.50 - 1.59 (m, 2 H) 2.75 - 2.84 (m, 2 H) 7.30 - 7.39 (m, 2 H) 7.74 - 7.83 

(m, 2 H) 9.97 (s, 1 H). 

MS ESI/APCI Dual posi: 175[M+H]+. 

MS ESI/APCI Dual nega: 173[M-H]". 

Reference Example 16-1 

4-[(2,2-Dimethylpropoxy)methyl]benzaldehyde 

[0239] 	[Formula 62] 

OHC 

(1) Synthesis of 4-(chloromethyl)-N-methoxy-N-methylbenzamide 

[0240] 
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[Formula 63] 
0 

Me„, 
1 7 

III0 OMe 	CI 

To a solution of 4-(bromomethyl)benzoic acid (10.7 g) in chloroform (200 mL), 1- 

(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (10.5 g), 1-

hydroxybenzotriazole monohydrate (8.38 g), N,O-dimethylhydroxylamine hydrochloride 

(4.85 g), and triethylamine (6.94 mL) were added. 	After stirring the mixture at room 

temperature for 53 hours, chloroform (200 mL) was added. 	The mixture was washed 	with a 

saturated aqueous solution of sodium hydrogencarbonate, a saturated aqueous solution of 

ammonium chloride, and saturated brine successively. 	After passage through a phase 

separator, the washed mixture was concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5- 

40:60) to give 4-(chloromethyl)-N-methoxy-N-methylbenzamide as a colorless oil (3.23 g). 

IH NMR (300 MHz, CHLOROFORM-d) 6 ppm 3.37 (s, 3 H) 3.55 (s, 3 H) 4.61 (s, 2 H) 7.39 

- 7.46 (m, 2 H) 7.65 - 7.72 (m, 2 H). 

MS ESI/APCI Dual posi: 214[M+H]+, 236[M+Na]+. 

(2) Synthesis of 4-[(2,2-dimethylpropoxy)methy1]-N-methoxy-N-methylbenzamide 

[0241] 	[Formula 64] 
0 

Me, 
1S 	ill 
OM e 	0,Y,,, 

To a suspension of sodium hydride (60% dispersion in mineral oil, 286 mg) in N,N-

dimethylformamide (23.4 mL), a solution of potassium iodide (70.2 mg) and 2,2-dimethyl- 1- 

propanol (618 mg) in N,N-dimethylformamide (5.00 mL) were added. 	After stirring the 

mixture at room temperature for an hour, a solution in tetrahydrofuran (5.00 mL) of the 

compound (1.00 g) obtained in step (1) above was added. 	After stirring the mixture at room 

temperature for 3 hours, a saturated aqueous solution of ammonium chloride was added. 

Two extractions were conducted with a liquid mixture of n-hexane/ethyl acetate (1:1) and the 

combined organic layers were washed with saturated brine. 	After drying over anhydrous 
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magnesium sulfate, the desiccant was removed by filtration and the filtrate was concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography (n-hexane:ethyl acetate = 100:0-65:35) to give 4-[(2,2-

dimethylpropoxy)methyl]-N-methoxy-N-methylbenzamide as a colorless oil (304 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.93 - 0.97 (m, 9 H) 3.11 - 3.16 (m, 2 H) 

3.36 (d, J=0.3 Hz, 3 H) 3.57 (s, 3 H) 4.56 (s, 2 H) 7.34 - 7.40 (m, 2 H) 7.63 - 7.69 (rn, 2 H). 

(3) Synthesis of the titled compound 

To a solution in tetrahydrofuran (5.93 mL) of the compound (472 mg) obtained in 

step (2) above, diisobutylaluminum hydride (about 1.0 mol/L, solution in n-hexane, 2.64 mL) 

was added at -78°C. 	After stirring the mixture at -78°C for 30 minutes, 1 mol/L 

hydrochloric acid (5.00 mL) was added at that temperature. 	After being stirred at room 

temperature for an hour, the reaction mixture was poured into 1 mol/L hydrochloric acid 

(20.0 mL). 	After three extractions with ethyl acetate, the combined organic layers were 

washed with saturated brine. 	The washed organic layers were passed through a phase 

separator and concentrated under reduced pressure. 	The resulting residue was purified by 

silica gel column chromatography (n-hexane:ethyl acetate = 100:0-90:10) to give the titled 

compound as a colorless oil (302 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 8ppm 0.93 - 0.99 (m, 9 H) 3.16 (s, 2 H) 4.60 (s, 

2 H) 7.48 - 7.53 (rn, 2 H) 7.82 - 7.90 (m, 2 H) 10.01 (s, 1 H). 

Reference Example 16-2 

4- {[(1-Methylcyclopropyl)methoxy]methyl}benzaldehyde 

[0242] 	[Formula 65] 
OHC 	, 	---, 

I 	(35C 
Instead of 2,2-dimethy1-1 -propanol, 1-methylcyclopropanemethanol was used and 

treated by the same technique as in Reference Examples 16-1(2) and 16-1(3) to give the titled 

compound as a colorless oil. 

i ll NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.32 - 0.45 (m, 4 H) 1.18 (s, 3 H) 3.30 (s, 
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2 H) 4.61 (s, 2 H) 7.48 - 7.54 (m, 2 H) 7.83 - 7.90 (m, 2 H) 10.01 (s, 1 H). 

Reference Example 17-1 

4-0,1-Difluoroethypbenzaldehyde 

[0243] 	[Formula 66] 

OHC—( 
 

To a solution of 1-bromo-4-(1,1-difluoroethyDbenzene (1.00 g) in tetrahydrofuran 

(10.0 mL), n-butyl lithium (2.69 mol/L, solution in n-hexane, 1.68 mL) was added at -80°C 

and the mixture was stirred at that temperature for 5 minutes. 	Subsequently, N,N-

dimethylformamide (0.522 mL) was added at -80°C and after stirring the mixture at that 

temperature for 20 minutes, 2 mol/L hydrochloric acid (2.50 mL) was added. 	After 

bringing the reaction mixture to room temperature, two extractions were conducted with 

ethyl acetate and the combined organic layers were washed with water. 	After drying over 

anhydrous magnesium sulfate and the desiccant was removed by filtration; the filtrate was 

then concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-90:10) to give the titled compound 

as a colorless oil (510 mg). 

I FINMR (300 MHz, CHLOROFORM-d) S ppm 1.95 (t, J-18.2 Hz, 3 H) 7.64 - 7.73 (m, 2 H) 

7.92 - 7.98 (m, 2 H) 10.07 (s, 1 H). 

MS EI posi: 170[M]+. 

Reference Example 18-1 

4-(Difluoromethoxy)-3,5-dimethylbenzaldehyde 

[0244] 	[Formula 67] 
F, 
FF 

OFIC . 0 

To a mixture of 4-hydroxy-3,5-dimethylbenzaldehyde (2.00 g), N,N-

dimethylformamide (54.0 mL) and water (6.00 mL), sodium chlorodifluoroacetate (6.09 g) 

and potassium carbonate (3.68 g) were added and the mixture was stirred at 120°C for 4.5 
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hours. 	After cooling the reaction mixture to room temperature, water was added to it and 

two extractions were conducted with ethyl acetate. 	The combined organic layers were 

washed with water four times and thereafter washed with saturated brine. 	After drying over 

anhydrous magnesium sulfate, the desiccant was removed by filtration and the filtrate was 

then concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 97:3-88:12) to give the titled compound as 

a colorless solid (2.53 g). 

I ll NMR (300 MHz, CHLOROFORM-d) 5 ppm 2.35 - 2.41 (m, 6 H) 6.10 - 6.69 (m, 1 H) 

7.59 - 7.64 (m, 2 H) 9.93 (s, 1 H). 

MS ESI/APCI Dual posi: 201[M+H]+. 

Reference Example 19-1 

[3 -(Trifluoromethyl)phenyl] acetaldehyde 

[0245] 	[Formula 68] 

OHC 
	

to 

 CF3  

To a solution of 3-(trifluoromethyl)phenethyl alcohol (2.00 g) in chloroform 

(50.0 mL), Dess-Martin periodinane (4.70 g) was added under cooling with ice. 	After being 

brought to room temperature, the reaction mixture was stirred for an hour. 	Subsequently, a 

saturated aqueous solution of sodium hydrogencarbonate (25.0 mL) and a saturated aqueous 

solution of sodium thiosulfate (25.0 mL) were added and the mixture was vigorously stirred 

for an hour. 	After phase separation, the organic layer was dried over anhydrous magnesium 

sulfate, the desiccant was removed by filtration, and the filtrate was concentrated under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(n-hexane:ethyl acetate = 98:2-85:15) to give the titled compound as a pale yellow oil (1.19 

g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 3.79 (s, 2 H) 7.36 - 7.62 (m, 4 H) 9.77 - 9.81 

(m, 1 H). 

MS ESI/APCI Dual nega: 187[M-11]-. 
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Reference Example 19-2 

[4-(Trifluoromethyl)phenylacetaldehyde 

[0246] 	[Formula 69] 
OHC• 	• 

CF3  

Instead of 3-(trifluoromethyl)phenethyl alcohol, 4-(trifluoromethyl)phenethyl 

alcohol was used and treated by the same technique as in Reference Example 19-1 to give the 

titled compound as a yellow oil. 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 3.79 (s, 2 H) 7.06 - 7.75 (m, 4 H) 9.77 - 9.80 

(m, 1 H). 

MS ESI/APCI Dual nega: 187[M-H]-. 

Reference Example 20-1 

3-Cyclopropy1-4-(trifluoromethypbenzaldehyde 

[0247] 	[Formula 70] 

OHC 	A 
it 

 

41111" CF3  
(1) Synthesis of methyl -3-cyclopropy1-4-(trifluoromethypbenzoate 

[0248] 	[Formula 71] 
0 

Me() 	Op 

CF3  

Instead of 6-(4-bromophenoxy)pyridine-3-carbaldehyde, methyl 4-(trifluoromethyl)- 

3-{[(trifluoromethyl)sulfonyl]oxy}benzoate (see WO 2007/129745) (2.21 g) was used and 

treated by the same technique as in Reference Example 13-37(2) to give methyl 3-

cyclopropyl-4-(trifluoromethyl)benzoate as a colorless oil (1.42 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 0.81 - 0.90 (m, 2 H) 1.04 - 1.14 (m, 2 H) 

2.16 - 2.30 (m, 1 H) 3.93 (s, 3 H) 7.65 - 7.72 (m, 2 H) 7.83 - 7.93 (m, 1 H). 

MS ESI/APCI Dual posi: 245[M+H]+. 

(2) Synthesis of [3-cyclopropy1-4-(trifluoromethyl)phenyl]methanol 
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[0249] 

[Formula 72] 

HO's 0 

CF3  

To a solution in dehydrated tetrahydrofuran (50.0 mL) of the compound (1.42 g) 

obtained in step (1) above, lithium borohydride (380 mg) was added and the mixture was 

stirred at 60°C for 4 hours. 	Subsequently, 1 mol/L hydrochloric acid was added under 

cooling with ice. 	Following extraction with ethyl acetate, the organic layer was washed 

with saturated brine. 	After drying over anhydrous magnesium sulfate and removing the 

desiccant by filtration, the filtrate was concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 98:2- 

75:25) to give [3-cyclopropy1-4-(trifluoromethyDphenyl]methanol as a colorless oil (1.18 g). 

1H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.72 - 0.83 (m, 2 H) 0.97 - 1.10 (m, 2 H) 

1.70 (t, J=5.9 Hz, 1 H) 2.14 - 2.28 (m, 1 H) 4.71 (d, J=5.9 Hz, 2 H) 7.04 (s, 1 H) 7.23 (d, 

J=8.1 Hz, 1 H) 7.60 (d, J=8.1 Hz, 1 H). 

MS ESI/APCI Dual nega: 215[M-1-1]-. 

(3) Synthesis of the titled compound 

The compound (1.18 g) obtained in step (2) above was used as the starting material 

and treated by the same technique as in Reference Example 19-1 to give the titled compound 

as a colorless oil (760 mg). 

'H NMR (600 MHz, CHLOROFORM-d) 6 ppm 0.84 - 0.90 (m, 2 H) 1.08 - 1.15 (m, 2 H) 

2.22 - 2.30 (m, 1 H) 7.54 (s, 1 H) 7.71 - 7.76 (m, 1 H) 7.77 - 7.82 (m, 1 H) 10.04 (s, 1 H). 

MS EI posi: 214[M]+. 

Reference Example 20-2 

3 -Methoxy-4-(trifluoromethyl)benzaldehyde 

[0250] 	[Formula 73] 
OHC a  OMe 

LIP  CF3 



(1) Synthesis of methyl 3-methoxy-4-(trifluoromethyl)benzoate 

	

[0251] 	[Formula 74] 
0 

	

-I 	OMe 
Me0 0  

cF, 

To a solution of methyl 3-hydroxy-4-(trifluoromethyl)benzoate (see WO 

2007/129745) (2.00 g) in N,N-dimethylformamide (9.00 mL), sodium hydride (60% 

dispersion in mineral oil, 545 mg) was added in small portions under cooling with ice. 

After stirring the mixture at room temperature for 30 minutes, methyl iodide (0.849 mL) was 

added. 	After stirring the reaction mixture at room temperature for 2.5 hours, iced water was 

added and two extractions were conducted with ethyl acetate. 	The combined organic layers 

were washed with water three times and thereafter dried over anhydrous magnesium sulfate. 

After removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 95:5-85:15) to give methyl 3-methoxy-4-(trifluoromethyl)benzoate as 

a colorless solid (2.11 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 3.96 (s, 3 H) 3.97 (s, 3 H) 7.60 - 7.72 (m, 

3 H). 

MS EI posi: 234[M]+. 

(2) Synthesis of the titled compound 

The compound (2.11 g) obtained in step (1) above was used as the starting material 

and treated by the same techniques as in Reference Example 20-1(2) and Reference Example 

19-1 to give the titled compound as a pale yellow oil (1.26 g). 

1H NMR (600 MHz, CHLOROFORM-d) S ppm 3.97 - 4.01 (m, 3 H) 7.49 - 7.53 (m, 2 H) 

7.74 - 7.79 (m, 1 H) 10.05 (s, 1 H). 

MS EI posi: 204[M]+. 

Reference Example 20-3 

3-(Difluoromethoxy)-4-(trifluoromethyDbenzaldehyde 
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[0252] 

[Formula 75] 
F 

OHC, 	0-( a 	

F  
el  CF3 

(1) Synthesis of methyl 3-(difluoromethoxy)-4-(trifluoromethyl)benzoate 

	

[0253] 	[Formula 76] 

	

0 	F 
0-/ " 

F Me0 	.0  
CF3  

A suspension of methyl 3-hydroxy-4-(trifluoromethyl)benzoate (see WO 

2007/129745) (2.00g), sodium chlorodifluoroacetate (2.08 g) and potassium carbonate 

(2.51 g) in N,N-dimethylformamide (30.0 mL) was stirred at 100°C for 6 hours. 	After 

cooling the reaction mixture to room temperature, water was added to it and two extractions 

were conducted with ethyl acetate. 	The combined organic layers were washed with water 

three times and thereafter dried over anhydrous magnesium sulfate. 	After removing the 

desiccant by filtration, the filtrate was concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 98:2- 

85:15) to give methyl 3-(difluoromethoxy)-4-(trifluoromethyl)benzoate as a colorless oil 

(1.96 g). 

1HNMR (300 MHz, CHLOROFORM-d) S ppm 3.93 - 4.01 (m, 3 H) 6.28 - 6.87 (m, 1 H) 

7.72 - 7.80 (m, 1 H) 7.92 - 8.02 (m, 2 H). 

MS EI posi: 270[M]+. 

(2) Synthesis of the titled compound 

The compound (1.96 g) obtained in step (1) above was used as the starting material 

and treated by the same techniques as in Reference Example 20-1(2) and Reference Example 

19-1 to give the titled compound as a colorless oil (1.35 g). 

'H NMR (600 MHz, CHLOROFORM-d) S ppm 6.50 - 6.79 (m, 1 H) 7.79 - 7.86 (m, 2 H) 

7.88 - 7.91 (m, 1 I-1) 10.07 (s, 1 H). 
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MS EI posi: 240[M]+. 

Reference Example 21-1 

4-Cyclobuty1-3-(trifluoromethyl)benzaldehyde 

[0254] 	[Formula 77] 
OHC 0  CF3  

111 
(1) Synthesis of 1-[4-bromo-2-(trifluoromethyl)phenyl]cyclobutanol 

[0255] 	[Formula 78] 
Br. 	CF3  

IP 
HO 0 

To a solution of 5-bromo-2-iodobenzotrifluoride (5.00 g) in dehydrated 

tetrahydrofuran (140 mL), n-butyl lithium (2.69 mol/L, solution in n-hexane, 5.30 mL) was 

added at -78°C and the mixture was stirred at that temperature for 25 minutes. 	After adding 

a solution of cyclobutanone (999 mg) in tetrahydrofuran (5.00 mL), the mixture was brought 

to room temperature and stirred for 3 days. 	After adding a saturated aqueous solution of 

ammonium chloride under cooling with ice, two extractions were conducted with ethyl 

acetate. 	The combined organic layers were washed with water and thereafter dried over 

anhydrous magnesium sulfate. 	After removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane ethyl acetate = 98:2-80:20) to give 1-[4-bromo-2-

(trifluoromethyl)phenyl]cyclobutanol as a pale yellow oil (3.00 g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.71 - 1.88 (m, 1 H) 2.20 - 2.49 (m, 3 H) 

2.52 - 2.70 (m, 2 H) 7.29 - 7.35 (m, 1 H) 7.62 - 7.69 (m, 1 H) 7.78 - 7.84 (m, 1 H). 

MS EI posi: 294[M]±. 

(2) Synthesis of 4-bromo-1 -cyclobutyl-2-(trifluoromethyl)benzene 

[0256] 	[Formula 79] 
Br 0  CF3  

• 
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To a solution in chloroform (10.0 mL) of the compound (1.00 g) obtained in step (1) 

above and triethylsilane (406 mg), a solution of boron trifluoride/diethyl ether complex 

(601 rng) in chloroform (4.00 mL) was added at -65°C. 	After being brought to 0°C, the 

mixture was stirred at that temperature for 30 minutes. 	Subsequently, potassium carbonate 

(1.08 g) and water (10.0 mL) were added and the mixture was brought to room temperature. 

After phase separation, the organic layer was dried over anhydrous magnesium sulfate. 

After removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 99:1-90:10) and further purified by NH silica gel column 

chromatography (n-hexane) to give 4-bromo-1 -cyclobuty1-2-(trifluoromethyl)benzene as a 

colorless oil (490 mg). 

I H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.78 - 1.91 (m, 1 H) 1.92 - 2.25 (m, 3 H) 

2.27 - 2.42 (m, 2 H) 3.83 (quin, J=8.5 Hz, 1 H) 7.41 - 7.47 (m, 1 H) 7.59 - 7.67 (m, 1 H) 7.69 

- 7.73 (m, 1 H). 

MS EI posi: 278[Mf. 

(3) Synthesis of the titled compound 

The compound (480 mg) obtained in step (2) above was used as the starting material 

and treated by the same technique as in Reference Example 17-1 to give the titled compound 

as a colorless oil (300 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.82 - 1.97 (m, 1 H) 1.99 - 2.16 (m, 1 H) 

2.16 - 2.33 (m, 2 H) 2.33 - 2.49 (m, 2 H) 3.96 (quin, J=8.6 Hz, 1 H) 7.74 - 7.81 (m, 1 H) 8.00 

- 8.08 (m, 1 H) 8.09 - 8.13 (m, 1 H) 10.03 (s, 1 H). 

MS EI posi: 228[M]'. 

Reference Example 22-1 

3-Cyclobuty1-4-(trifluoromethyDbenzaldehyde 

[0257] 	[Formula 80] 

OHC a  

IP  CF3 



- 115 - 

(1) Synthesis of 1-cyclobuty1-4-nitro-2-(trifluoromethyl)benzene 

[0258] 

[Formula 81] 

AI 

02N II°  0F3  

A mixture of 2-iodo-5-nitrobenzotrifluoride (4.62 g), cyclobutylboronic acid 

(4.15 g), [1,1'-bis(diphenylphosphino)ferrocene]palladium(II) dichloride (4.15 g), cesium 

carbonate (22.6 g), toluene (67.0 mL) and water (33.0 mL) was stirred in a sealed tube at 

80°C for 6 hours. 	After cooling the reaction mixture to room temperature, extraction was 

conducted with ethyl acetate. 	The combined organic layers were dried over anhydrous 

magnesium sulfate and after removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-94:6) to give 1-cyclobuty1-4-nitro- 

2-(trifluoromethypbenzene as a pale yellow oil (1.69 g). 

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 1.84 - 1.99 (nn, 1 H) 2.00 - 2.33 (m, 3 H) 

2.35 - 2.52 (m, 2 H) 3.89 - 4.05 (m, 1 H) 7.74 - 7.81 (m, 1 H) 8.34 - 8.43 (m, 1 H) 8.45 - 8.50 

(m, 1 H). 

MS ESI/APCI Dual nega: 244[M-H]-. 

(2) Synthesis of 4-cyclobuty1-3-(trifluoromethyl)aniline 

[0259] 	[Formula 82] 

. H2N 	F3 

A mixture of the compound (1.69 g) obtained in step (1) above, an iron powder 

(2.14 g), ammonium chloride (442 mg), ethanol (26.0 mL) and water (13.0 mL) was stirred at 

85°C for an hour. 	After being cooled to room temperature, the reaction mixture was filtered 

through Celite (registered trademark). 	To the filtrate, a saturated aqueous solution of 

sodium hydrogencarbonate was added and three extractions were conducted with ethyl 

acetate. 	The combined organic layers were dried over anhydrous magnesium sulfate and 
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after removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 100:0-75:25) to give 4-cyclobuty1-3-(trifluoromethyl)aniline as a pale 

yellow oil (1.34 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.72 - 1.87 (m, 1 H) 1.87 - 2.21 (m, 3 H) 

2.21 - 2.36 (m, 2 H) 3.66 - 3.85 (m, 3 H) 6.78 - 6.86 (m, 1 H) 6.88 - 6.93 (m, 1 H) 7.31 - 7.37 

(in, 1 H). 

MS ESI posi: 216[M+H]+. 

(3) Synthesis of 4-cyclobuty1-2-iodo-5-(trifluoromethypaniline 

[0260] 	[Formula 83] 

I 	ti 

H2N IS CF3  

To a mixture of the compound (1.34 g) obtained in step (2) above, sodium 

hydrogencarbonate (628 mg), chloroform (32.0 mL) and methanol (8.00 mL), a solution of 

iodine monochloride (1.21 g) in chloroform (8.00 mL) was added dropwise at room 

temperature over a period of 30 minutes. 	The resulting mixture was stirred at room 

temperature for two hours. 	After adding a solution of 25% sodium metabisulfite in water 

(20.0 g) under cooling with ice, the mixture was stirred at room temperature for 30 minutes. 

The reaction mixture was extracted with chloroform and the combined organic layers were 

dried over anhydrous magnesium sulfate. 	After removing the desiccant by filtration, the 

filtrate was concentrated under reduced pressure to give 4-cyclobuty1-2-iodo-5-

(trifluoromethyl)aniline as a brown oil (2.08 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.71 - 1.89 (m, 1 H) 1.90 - 2.20 (m, 3 H) 

2.20 - 2.37 (m, 2 H) 3.60 - 3.78 (m, 1 H) 4.12 (br. s, 2 H) 6.92 (s, 1 H) 7.76 (s, 1 H). 

MS ESI posi: 342[M+Hr. 

(4) Synthesis of 2-cyclobuty1-4-iodo-1-(trifluoromethypbenzene 

[0261] 
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[Formula 84] 

I 	If 

le C F3 

To a suspension in acetonitrile (60.0 mL) of the compound (2.08 g) obtained in step 

(3) above and sodium nitrite (2.10 g), conc. sulfuric acid (6.00 mL) was added at 0°C over a 

period of 15 minutes. 	After stirring the mixture at that temperature for an hour, ethanol 

(24.0 mL) was added. 	After being stirred at 100°C for two hours, the reaction mixture was 

stirred overnight at room temperature. 	The reaction mixture was poured into iced water and 

two extractions were conducted with chloroform. 	The combined organic layers were 

washed with a saturated aqueous solution of sodium hydrogencarbonate and thereafter dried 

over anhydrous magnesium sulfate. 	After removing the desiccant by filtration, the filtrate 

was concentrated under reduced pressure and the residue was purified twice by NH silica gel 

column chromatography (with n-hexane only) to give 2-cyclobutyl-4-iodo-l-

(trifluoromethyl)benzene as a colorless oil (1.25 g). 

I ll NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.77 - 1.93 (m, 1 H) 1.95 - 2.26 (m, 3 H) 

2.27 - 2.40 (m, 2 H) 3.81 (quin, J=8.8 Hz, 1 H) 7.26 - 7.31 (m, 1 H) 7.60 - 7.67 (m, 1 H) 7.88 

(s, 1 H). 

(5) Synthesis of the titled compound 

The compound (1.25 g) obtained in step (4) above was used as the starting material 

and treated by the same technique as in Reference Example 17-1 to give the titled compound 

as a colorless oil (660 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.82 - 2.17 (m, 2 H) 2.17 - 2.49 (m, 4 H) 

3.86 - 4.02 (m, 1 H) 7.73 - 7.83 (m, 2 H) 8.09 (s, 1 H) 10.11 (s, 1 H). 

MS EI posi: 228[M]t. 

Reference Example 23-1 

cis-2-Phenylcyclopropanecarbaldehyde 

[0262] 
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[Formula 85] 

A 
oFicr 	 is 
(1) Synthesis of ethyl trans-2-phenylcyclopropanecarboxylate and ethyl cis-2-

phenylcyclopropanecarboxylate 

[0263] 	[Formula 86] 

EtO, 

40 

and 

Et0 	A..  

O'1‘‘ ‘. 
0 	
. 

To a suspension of styrene (3.00 g) and rhodium(II) acetate dimer (40.0 mg) in 1,2-

dichloroethane (29.0 mL), a solution of ethyl diazoacetate (3.03 mL) in 1,2-dichloroethane 

(29.0 mL) was added over a period of 4 hours and the mixture was stirred at room 

temperature for 19 hours. 	The reaction mixture was concentrated under reduced pressure 

and purified by silica gel column chromatography (n-hexane:diethyl ether = 20:1) to give 

ethyl trans-2-phenylcyclopropaneearboxylate as a colorless oil (2.42 g) and ethyl cis-2-

phenylcyclopropanecarboxylate as a colorless oil (1.51 g). 

Ethyl trans-2-phenylcyclopropanecarboxylate 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.24 - 1.36 (m, 4 H) 1.54 - 1.64 (m, 1 H) 

1.86- 1.95 (m, 1 II) 2.47 - 2.58 (m, 1 H) 4.17 (q, J=7.1 Hz, 2 H) 7.06 - 7.13 (m, 2 H) 7.16 - 

7.32 (m, 3 H). 

MS ESI/APCI Dual posi: 191[M+H]-, 213[M+Na]+. 

Ethyl cis-2-phenylcyclopropanecarboxylate 

1 H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.97 (t, J=7.1 Hz, 3 H) 1.28 - 1.37 (m, 1 H) 

1.66 - 1.76 (m, 1 H) 2.02 - 2.14 (m, 1 H) 2.51 - 2.66 (m, 1 H) 3.87 (q, J=7.1 Hz, 2 H) 7.14 - 

7.31 (m, 5 H). 

MS ESI/APCI Dual posi: 191[M+H]', 213[M+Na]'. 

(2) Synthesis of (cis-2-phenylcyclopropyl)methanol 
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[0264] 	[Formula 87] 

HON,„..A.,„„„--„,\,... 
1 	1 -,,,‘,-• 

To a solution in diethyl ether (12.0 mL) of the ethyl cis-2-

phenylcyclopropanecarboxylate (1.51 g) obtained in step (1) above, a suspension of 

aluminum lithium hydride (393 mg) in diethyl ether (12.0 mL) was added at 0°C. 	After 

being brought to room temperature, the mixture was stirred for 2 hours. 	After adding 

sodium sulfate decahydrate at 0°C, the reaction mixture was brought to room temperature and 

stirred for an hour. 	After removing the insoluble matter by filtration, the filtrate was 

concentrated under reduced pressure to give (cis-2-phenylcyclopropyl)methanol as a 

colorless oil (1.21 g). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.84 - 0.94 (m, 1 H) 0.99 - 1.11 (m, 1 H) 

1.42 - 1.58 (m, 1 H) 2.20 - 2.38 (m, 1 H) 3.18 - 3.34 (m, 1 H) 3.41 - 3.55 (m, 1 H) 7.11 - 7.35 

(m, 5 H). 

MS ESI/APCI Dual posi: 171[M+Nar. 

(3) Synthesis of the titled compound 

The compound (1.21 g) obtained in step (2) above was used as the starting material 

and treated by the same technique as in Reference Example 19-1 to give the titled compound 

as a pale yellow oil (1.08 g). 

III NMR (300 MHz, CHLOROFORM-d) S ppm 1.53 - 1.65 (m, 1 H) 1.84 - 1.94 (m, 1 H) 

2.08 - 2.20 (m, 1H) 2.78 - 2.89 (m, 1 H) 7.19 - 7.37 (m, 5 H) 8.63 - 8.71 (m, 1 H). 

MS ESUAPCI Dual posi: 147[M+Hr, 169[M+Na]+. 

Reference Example 23-2 

trans-2-Phenylcyclopropanecarbaldehyde 

[0265] 	[Formula 88] 

OHC • 
The ethyl trans-2-phenylcyclopropanecarboxylate (1.00 g) obtained in Reference 
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Example 23-1(1) was used as the starting material and treated by the same techniques as in 

Reference Example 23-1(2) and Reference Example 19-1 to give a roughly purified product 

(620 mg) containing the titled compound. 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 - 1.59 (m, 1 H) 1.70 - 1.78 (m, 1 H) 

2.13 - 2.23 (m, 1 H) 2.59 - 2.68 (m, 1 H) 7.08 - 7.16 (m, 2 H) 7.18 - 7.34 (m, 3 H) 9.30 - 9.35 

(m, 1 H). 

MS ESI/APCI Dual posi: 147[M-41]*. 

Reference Example 23-3 

2-(4-Fluorophenyl)cyclopropanecarbaldehyde 

[0266] 	[Formula 89] 
A 

OHC 	i I Ili 
sir F 

Instead of styrene, 4-fluorostyrene (10.0 g) was used and treated by the same 

techniques as in Reference Example 23-1(1) and (2) as well as Reference Example 19-1 to 

give the titled compound as a colorless oil (4.48 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.31 - 1.55 (m, 1 H) 1.59 - 1.78 (m, 1 H) 

1.80 - 2.19 (m, 1 H) 2.53 - 2.68 (m, 1 H) 6.91 - 7.16 (m, 4 H) 9.34 (d, J=4.5 Hz, 1 H). 

MS ESI/APCI Dual posi: 165[M+Hr. 

Reference Example 24-1 and Reference Example 24-2 

trans-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-1) and 

cis-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-2) 

[0267] 	[Formula 90] 

OHC 
11 

and 

OHC.--0.- 	, 

To a solution of diethyl isocyanomethylphosphonate (1.47 g) in tetrahydrofuran 

(45.0 mL), n-butyl lithium (2.69 mol/L, solution in n-hexane, 2.99 mL) was added at -78°C 

and thereafter the mixture was stirred at that temperature for 80 minutes. 	After adding a 
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solution of 3-phenylcyclobutanone (1.03 g) in tetrahydrofuran (15.0 mL) at -78°C over a 

period of 30 minutes, the mixture was stirred at room temperature for 4 hours. 	After adding 

cone. hydrochloric acid (12.0 mL) at room temperature, the mixture was stirred at that 

temperature for 18 hours. 	Water was added to the reaction mixture which was then 

extracted with ethyl acetate twice. 	The combined organic layers were washed with 

saturated brine and thereafter dried over anhydrous magnesium sulfate. 	The insoluble 

matter was removed by filtration and the filtrate was concentrated under reduced pressure. 

The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl 

acetate = 99:1-96:4) to give the titled compound of Reference Example 24-1 as a colorless oil 

(160 mg) and the titled compound of Reference Example 24-2 as a colorless oil (390 mg). 

trans-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-1) 

11-1NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.30 - 2.58 (m, 2 H) 2.65 - 2.83 (m, 2 H) 

3.08 - 3.28 (m, 1 H) 3.47 - 3.68 (m, 1 H) 7.17 - 7.38 (m, 5 H) 9.94 - 9.97 (m, 1 I-I). 

cis-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-2) 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 2.30 - 2.49 (m, 2 H) 2.51 - 2.65 (m, 2 H) 

3.13 - 3.29 (m, 1 H) 3.53 - 3.68 (m, 1 H) 7.17 - 7.37 (m, 5 H) 9.71 - 9.75 (m, 1 H). 

Reference Example 24-3 

trans-3-(4-Fluorophenyl)cyclobutanecarbaldehyde 

[0268] 	[Formula 91] 

011C-0,  re F 

Instead of 3-phenylcyclobutanone, 3-(4-fluorophenyl)cyclobutanone (4.63 g) was 

used and treated by the same technique as in Reference Example 24-1 to give the titled 

compound as a colorless oil (720 mg). 

11-1NMR (300 MHz, CHLOROFORM-d) 6 ppm 2.26 - 2.45 (m, 2 H) 2.63 - 2.81 (m, 2 H) 

3.09 - 3.24 (m, 1 H) 3.47 - 3.65 (m, 1 H) 6.94 - 7.07 (m, 2 H) 7.12 - 7.23 (m, 2 H) 9.95 (d, 

J=1.7 Hz, 1 H). 

MS ESI/APCI Dual nega: 177[M-H]'. 

Reference Example 25-1 
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4-Benzylcy-clohexanone 

[0269] 	[Formula 92] 
0 

101  

(1) Synthesis of 9-benzy1-3,3-dimethy1-1,5-dioxaspiro[5.5]undecan-9-ol 

[0270] 

[Formula 93] 

NCO ip  si  
OH 

To a solution of 1,4-cyclohexanedione mono-2,2-dimethyltrimethylenc ketal 

(3.76 g) and zinc chloride (about 1.0 mol/L, solution in diethyl ether, 1.90 mL) in 

tetrahydrofuran (63.0 mL), benzylmagnesium bromide (about 1.0 mollL, solution in 

tetrahydrofuran, 24.7 mL) was added at 0°C and thereafter the mixture was stirred at that 

temperature for 2.5 hours. 	To the reaction mixture, a saturated aqueous solution of 

ammonium chloride was added and three extractions were conducted with ethyl acetate. 

The combined organic layers were washed with saturated brine and thereafter dried over 

anhydrous magnesium sulfate. 	The desiccant was removed by filtration and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 95:5-60:40) to give 9-benzyl-3,3- 

dimethyl-1,5-dioxaspiro[5.5]undecan-9-ol as a colorless solid (1.28 g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.97 (s, 6 H) 1.43 - 1.89 (m, 6 H) 1.95 - 2.13 

(m, 2 H) 2.76 (s, 2 H) 3.41 - 3.58 (m, 4 H) 7.16 - 7.36 (m, 5 H). 

MS ES1/APCI Dual posi: 313[M+Nar. 

(2) Synthesis of the titled compound 

To a solution in toluene (44.0 mL) of the compound (1.28 g) obtained in step (1) 

above, p-toluenesulfonic acid monohydrate (84.0 mg) was added and thereafter the mixture 

was refluxed for 3 hours with a Dean-Stark apparatus. 	After being cooled to room 

temperature, the reaction mixture was concentrated under reduced pressure. 	The resulting 
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residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0- 

50:50). 	A suspension of the resulting purified product (935 mg) and 20% palladium 

hydroxide/carbon (93.5 mg) in methanol (11.3 mL) was stirred at room temperature for 5 

hours in a hydrogen atmosphere. 	The reaction mixture was filtered through Celite 

(registered trademark). 	The filtrate was concentrated under reduced pressure. To a solution 

of the resulting residue (938 mg) in tetrahydrofuran (34.3 mL), 1 mol/L hydrochloric acid 

(9.30 mL) was added at 0°C and the mixture was stirred at room temperature for 14.5 hours. 

After concentrating the stirred mixture under reduced pressure, three extractions were 

conducted with ethyl acetate. 	The combined organic layers were washed with saturated 

brine. 	After passage through a phase separator, the washed organic layers were 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 90:10-50:50) to give the titled compound 

as a colorless oil (225 mg). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.36 - 1.52 (m, 2 H) 1.95 - 2.10 (m, 3 H) 

2.22 - 2.45 (m, 4 H) 2.62 (d, 5=6.7 Hz, 2 H) 7.10 - 7.36 (m, 5 H). 

MS ESI/APCI Dual posi: 189[M+H]', 211[M+Na]+. 

Reference Example 26-1 

1-(Biphenyl-4-yl)propan-l-one 

[0271] 	[Formula 94] 

° 11 411 

(1) Synthesis 	1-(biphenyl-4-yl)propan- 1 of 	 -ol 

[0272] 	[Formula 95] 
HO . . 

To a solution of 4-phenylbenzaldehyde (1.20 g) in diethyl ether (13.2 mL), 

ethylmagnesium bromide (about 3.0 mol/L, solution in diethyl ether, 3.29 mL) was added at 

0°C. 	After stirring the mixture at room temperature for 3 hours, the precipitate was 

recovered by filtration. 	After dissolving the recovered precipitate in a liquid mixture of 
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ethyl acetate and a saturated aqueous solution of ammonium chloride, three extractions were 

conducted with ethyl acetate. 	The combined organic layers were washed with saturated 

brine. 	After passage through a phase separator, the washed organic layers were 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to give 1-(bipheny1-4-

yl)propan-1-ol as a colorless solid (1.27 g). 

IH NMR (300 MHz, CHLOROFORM-d) S ppm 0.96 (t, J=7.4 Hz, 3 II) 1.72 - 1.98 (m, 2 H) 

4.59 - 4.71 (m, 1 H) 7.29 - 7.48 (m, 5 H) 7.54 - 7.63 (m, 4 FI). 

MS EI posi: 212[M]+. 

(2) Synthesis of the titled compound 

To a solution in diethyl ether (30.0 mL) of the compound (1.27 g) obtained in step 

(1) above, manganese(IV) oxide (9.57 g) was added and the mixture was stirred at room 

temperature for 45 hours. 	After removing the insoluble matter by filtration, the filtrate was 

concentrated under reduced pressure. 	To a solution of the resulting residue in acetone 

(60.0 mL), a Jones' reagent {see Org. Synth., Coll. Vol. VI, 542 (1988)} (1.20 mL) was 

added until the color of the Jones' reagent was yet to disappear. 	The reaction mixture was 

concentrated under reduced pressure and ethyl acetate and water were added to the residue. 

Extraction with ethyl acetate was conducted three times and the combined organic layers 

were washed with saturated brine. 	After passage through a phase separator, the washed 

organic layers were concentrated under reduced pressure. 	The resulting residue was 

recrystallized with n-hexane to give the titled compound as a colorless solid (921 mg). 

IH NMR (300 MHz, CHLOROFORM-d) S ppm 1.26 (t, J=7.3 Hz, 3 H) 3.04 (q, J=7.3 Hz, 

2 H) 7.34 - 7.52 (m, 3 H) 7.58 - 7.73 (m, 4 H) 8.00 - 8.09 (m, 2 I-1). 

MS ESI/APCI Dual posi: 211[M+H]+, 233[M+Na]+. 

Reference Example 27-1 

1-(Biphenyl-4-yecyclopropaneamine 

[0273] 
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[Formula 96] 

• H2N 	0  

The compound 4-cyanobiphenyl (2.83 g) was used as the starting material and 

treated by the same technique as in Reference Example 4-1(2) to give the titled compound as 

a pale yellow solid (1.06 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 0.99 - 1.07 (m, 2 H) 1.08 - 1.15 (m, 2 FI) 

7.28 - 7.49 (m, 5 H) 7.51 - 7.62 (m, 4 H). 

MS ESI/APCI Dual posi: 210[M+H]t 

Reference Example 27-2 

1[4-(Trifluoromethyl)phenyl]cyclopropaneamine 

[0274] 	[Formula 97] 
-4 it CFI 

H2N 

The compound 4-(trifluoromethyl)benzonitrile (5.18 g) was used as the starting 

material and treated by the same technique as in Reference Example 4-1(2) to give the titled 

compound as a pale yellow solid (2.92 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.00 - 1.07 (m, 2 H) 1.11 - 1.19 (m, 2 H) 

7.31 - 7.45 (m, 2 H) 7.49 - 7.64 (m, 2 H). 

MS ESI/APCI Dual posi: 202[M+Hr. 

Reference Example 27-3 

2[4-(Trifluoromethyl)phenyllpropane-2-amine 

[0275) 	[Formula 98] 

40 CF3  
H2N 

To a solution of 4-(trifluoromethyl)benzonitrile (3.01 g) in diethyl ether (88.0 mL), 

methylmagnesium bromide (about 3.0 mol/L, solution in diethyl ether, 17.6mL) was added 

and the mixture was stirred at room temperature for 40 minutes. 	To the reaction mixture, 

tetraisopropyl orthotitanate (5.15 mL) was added slowly and thereafter the mixture was 

refluxed for 6 hours. 	After cooling the mixture to 0°C, an aqueous solution of 20% sodium 
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hydroxide was added and the mixture was stirred at room temperature for an hour. 	After 

phase separation, the aqueous layer was extracted with diethyl ether twice. 	The combined 

organic layers were passed through a phase separator and thereafter concentrated under 

reduced pressure. 	The resulting residue was dissolved in 5% hydrochloric acid and washed 

with diethyl ether twice. 	The aqueous layer was rendered basic with an aqueous solution of 

20% sodium hydroxide and extracted with diethyl ether three times. 	The combined organic 

layers were washed with saturated brine and thereafter passed through a phase separator to be 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 95:5-10:90) to give the titled compound as 

a yellow oil (1.81 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.51 (s, 6 H) 7.54 - 7.69 (m, 4 H). 

MS ESI/APCI Dual posi: 204[M+1-1]±. 

Reference Example 28-1 

Methyl (3S)-3-amino-4-methoxybutanoate hydrochloride 

[0276] 	[Formula 99] 
0 0 .-- 	-,G. 

, N H2  
B 
- 	HCI 

I 

(1) Synthesis of tert-butyl [(2S)-1-cyano-3-hydroxypropan-2-yl]carbamate 

[0277] 	[Formula 100] 
H 	r, 
NI(' NC"-:- 

H0 	0  

To a solution of N-a-(tert-butoxycarbony1)-13-eyano-L-alanine (1.00 g) in 

tetrahydrofuran (13 mL), isobutyl chloroformate (674 pt) and triethylamine (716µL) were 

added successively at 0°C and the mixture was stirred at that temperature for 2 hours. 	After 

removing the precipitate by filtration, the filtrate was concentrated under reduced pressure. 

To a mixture of the resulting residue, tetrahydrofuran (13 mL) and water (4 mL), sodium 

borohydride (530 mg) were added and the mixture was stirred at room temperature for 30 
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minutes. 	After adding water, extraction was conducted with ethyl acetate. 	The combined 

organic layers were washed with saturated brine and thereafter passed through a phase 

separator to be concentrated under reduced pressure. 	The resulting residue was purified by 

silica gel column chromatography (n-hexane:ethyl acetate = 80:20-40:60) to give tert-butyl 

[(2S)-1-cyano-3-hydroxypropan-2-yl]carbamate as a colorless oil (650 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.46 (s, 9 H) 2.10 - 2.18 (m, 1 H) 2.63 - 2.78 

(m, 2 H) 3.69 - 3.88 (m, 2 H) 3.89 - 4.03 (m, 1 H) 5.02 (br. s., 1 H). 

MS ESI/APCI Dual posi: 223[M+Na]+. 

(2) Synthesis of tert-butyl [(2S)-1-cyan-3-methoxypropan-2-yl]carbamate 

[0278] 	[Formula 101] 
H 

NC"- "--"Ny'‘'
, 

 `-‹ 

C -  
I 

To a solution in tetrahydrofuran (10 mL) of the compound (650 mg) obtained in step 

(1) above, sodium hydride (60% dispersion in mineral oil, 143 mg) was added under cooling 

with ice. 	After stirring the mixture at the same temperature for 10 minutes, methyl iodide 

(603 pL) was added. 	After stirring the mixture at the same temperature for 30 minutes and 

then at room temperature for an hour, water was added and extraction was conducted with 

ethyl acetate. 	The combined organic layers were passed through a phase separator and 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 90:10-60:40) to give tert-butyl [(25)-1-

cyano-3-methoxypropan-2-yl]carbamate as a colorless oil (247 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.45 (s, 9 H) 2.69 (d, J=6.2 Hz, 2 H) 3.39 (s, 

3 H) 3.41 - 3.49 (m, 1 H) 3.53 - 3.61 (m, 1 H) 4.02 (br. s., 1 H) 4.96 (br. s., 1 H). 

MS ESI/APCI Dual posi: 237[M-FNa]`. 

MS ESI/APCI Dual nega: 213[M-H]'. 

(3) Synthesis of the titled compound 

To a solution in 1,4-dioxane (2.0 mL) of the compound (247 mg) obtained in step 

(2) above, cone. hydrochloric acid (3.0 mL) was added and the mixture was stirred at 100°C 
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for an hour. 	After being cooled to room temperature, the reaction mixture was concentrated 

under reduced pressure. 	The resulting residue was used as the starting material and treated 

by the same technique as in Reference Example 3-4 to give the titled compound as a colorless 

solid (247 mg). 

1H NMR (300 MHz, DMSO-d6) S ppm 2.60 - 2.84 (m, 2 11) 3.30 (s, 3 H) 3.44 - 3.59 (m, 3 H) 

3.64 (s, 3 H). 

MS ESI/APCI Dual posi: 148[M+H]'. 

Reference Example 28-2 

Methyl (3S)-3-amino-4-(dimethylamino)butanoate hydrochloride 

[0279] 	[Formula 102] 
,„0„,;) 

,,,,,NH2  

'N' 	HCI 
I 

(1) Synthesis of (25)-2-[(tert-butoxycarbonypamino]-3-cyanopropyl 4-

methylbenzenesulfonate 

[0280] 	[Formula 103] 
H 

NC---"--" N 	
n

y" 
of.°  

o.ato 

0 

To a solution in chloroform (20 mL) of the compound (820 mg) obtained in 

Reference Example 28-1(1), p-toluenesulfonyl chloride (1.56 g) and triethylamine (1.14 mL) 

were added and the mixture was stirred at room temperature for 3 hours. 	After adding more 

p-toluenesulfonyl chloride (1.56 g) and triethylamine (1.14 mL), the mixture was stirred at 

room temperature for 30 minutes. 	Subsequently, a saturated aqueous solution of sodium 

hydrogencarbonate was added and extraction was conducted with chloroform. 	The 

combined organic layers were passed through a phase separator and thereafter concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 
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chromatography (n-hexane:ethyl acetate = 80:20-40:60) to give (2S)-2-[(tert-

butoxycarbonyl)amino]-3-cyanopropyl 4-methylbenzenesulfonate as a colorless solid 

(1.32 g). 

IH NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.43 (s, 9 H) 2.47 (s, 3 H) 2.63 - 2.71 (m, 

2 H) 4.02 - 4.21 (m, 3 H) 4.86 - 5.01 (m, 1 H) 7.39 (d, J=8.5 Hz, 2 H) 7.81 (d, J=8.5 Hz, 

2 H). 

MS ESI/APCI Dual posi: 377[M+Na]'. 

(2) Synthesis of tert-butyl [(2S)-1-cyano-3-(dimethylamino)propan-2-yl]carbamate 

[0281] 	[Formula 104] 
H 

NC--"----N----°  nil 
'"I‘1" 

I 

To a solution in ethanol (20 mL) of the compound (1.32 g) obtained in step (1) 

above, dimethylamine (about 50%, aqueous solution, 3.92 mL) and triethylamine (519 µL) 

were added and the mixture was stirred at 80°C for an hour. 	After being cooled to room 

temperature, the reaction mixture was concentrated under reduced pressure. 	To the 

resulting residue, a saturated aqueous solution of sodium hydrogencarbonate was added and 

extraction was conducted with ethyl acetate. 	The combined organic layers were washed 

with saturated brine and after passage through a phase separator, they were concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography (chloroform:methanol = 99:1-95:5) to give tert-butyl [(25)-1-cyano-3-

(dimethylamino)propan-2-yl]carbamate as a pale yellow oil (340 mg). 

114 NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.45 (s, 9 H) 2.25 (s, 6 H) 2.31 - 2.55 (m, 

2 H) 2.62 - 2.76 (m, 1 H) 2.78 - 2.91 (m, 1 H) 3.74 - 3.90 (m, 1 H) 4.99 (br. s., 1 H). 

MS ESI/APCI Dual posi: 228[M+H]', 250[M+Na]'. 

MS ESI/APCI Dual nega: 226[M-H]-. 

(3) Synthesis of the titled compound 

The compound (340 mg) obtained in step (2) above was used as the starting material 
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and treated by the same technique as in Reference Example 28-1(3) to give the titled 

compound. 	Note that the titled compound was used in a subsequent reaction as it remained 

a crude product. 

Reference Example 29-1 

Methyl (3-amino-5-oxopyrrolidin-3-yl)acetate 

[0282] 	[Formula 105] 
..„.0 	0 

NH2  

NH 
0 

(1) Synthesis of 2-tert-butyl 1,3-dimethyl 2-cyanopropane-1,2,3-tricarboxylate 

[0283] 	[Formula 106] 
0 

NC 	
0-< 

0 0 

To a solution of tert-butyl cyanoacetate (10.0 g) in toluene (100 mL), sodium 

hydride (60% dispersion in mineral oil, 2.83 g) was added under cooling with ice. 	After 

being stirred at 80°C for an hour, the mixture was cooled to 50°C and methyl bromoacetate 

(6.51 mL) was added slowly. 	After adding tetrahydrofuran (15 mL), the mixture was stirred 

at 80°C for two hours. 	The reaction mixture was cooled with ice and then sodium hydride 

(60% dispersion in mineral oil, 2.83 g) was added. 	After being stirred at 80°C for an hour, 

the mixture was cooled to 50°C and then methyl bromoacetate (6.51 mL) was added slowly. 

Subsequently, tetrahydrofuran (15 mL) was added and the mixture was stirred at 80°C for 

two hours. 	After the reaction mixture to room temperature, a saturated aqueous solution of 

ammonium chloride and water were added and extraction was conducted with ethyl acetate. 

The combined organic layers were washed with water, a saturated aqueous solution of 

sodium hydrogen carbonate, and saturated brine successively and then dried over anhydrous 

magnesium sulfate. 	The desiccant was removed by filtration and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 
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column chromatography (n-hexane:ethyl acetate = 100:0-40:60) to give 2-tert-butyl 1,3-

dimethyl 2-cyanopropane-1,2,3-tricarboxylate as a pale yellow oil (17.8 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.52 (s, 9 H) 2.96 - 3.12 (m, 4 H) 3.74 (s, 

6 H). 

MS ESI/APCI Dual posi: 286[M+H]', 308[M+Nar. 

(2) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethyl)-5-oxopyrrolidine-3-carboxylate 

[0284] 	[Formula 107] 

0-"< 

NH 
0 

To a solution in methanol (70 mL) of the compound (5.00 g) obtained in step (1) 

above, a Raney nickel catalyst (about 7.5 g) was added. 	The mixture was stirred at 70°C for 

8 hours in a hydrogen atmosphere with 0.4 megapascals (MPa). 	After being cooled to room 

temperature, the reaction mixture was filtered through Celite (registered trademark) and the 

filtrate was concentrated under reduced pressure. 	To the resulting residue, diethyl ether 

(50 mL) and hexane (10 mL) were added and the mixture was stirred at room temperature for 

15 minutes. 	The resulting precipitate was recovered by filtration to give tert-butyl 3-(2-

methoxy-2-oxoethyl)-5-oxopyrrolidine-3-carboxylate as a colorless solid (1.75 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.46 (s, 9 H) 2.33 (d, J=17.4 Hz, 1 H) 2.79 - 

2.90 (m, 3 H) 3.35 (dd, J=10.3, 0.8 Hz, 1 H) 3.69 (s, 3 H) 3.84 (dd, J=10.3, 0.8 Hz, 1 H) 5.73 

(br. s., 1 H). 

MS ESI/APCI Dual posi: 258[M+H]', 280[M+Na]t 

(3) Synthesis of methyl (3-{kbenzyloxy)carbonyllamino}-5-oxopyrrolidin-3-ypacetate 

[0285] 	[Formula 108] 
0 0 

NO 	40 
NH

O  

O 

To the compound (3.41 g) obtained in step (2) above, trifluoroacetic acid (30 mL) 



- 132 - 

was added and the mixture was stirred at room temperature for 4 hours. 	After concentrating 

under reduced pressure, chloroform was added to the resulting residue, which was 

concentrated again under reduced pressure. 	To a solution of the resulting residue in 

benzene (50 mL), there were successively added tetrahydrofuran (12 mL), triethylamine 

(3.71 mL), diphenylphosphoryl azide (3.73 mL) and benzyl alcohol (1.79 mL) and the 

mixture was stirred for 4 hours under reflux with heating. 	After cooling the reaction 

mixture to room temperature, ethyl acetate was added to it, which was then washed with 

water, an aqueous solution of 10% citric acid, a saturated aqueous solution of sodium 

hydrogen carbonate, and saturated brine successively and dried over anhydrous magnesium 

sulfate. 	The desiccant was removed by filtration and the filtrate was concentrated under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(chloroform:methanol = 100:0-85:15) to give methyl (3-(Rbenzyloxy)carbonyllamino)-5-

oxopyrrolidin-3-yeacetate as a colorless gum (1.91 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 2.57 (d, J=17.2 Hz, 1 H) 2.78 (d, J=17.2 Hz, 

1 H) 2.91 (d, J=16.2 Hz, 1 H) 3.01 (d, J=16.2 Hz, 1 H) 3.51 (dd, J=10.6, 0.8 Hz, 1 II) 3.67 (s, 

3 H) 3.70 - 3.81 (m, 1 H) 5.08 (s, 2 H) 5.46 (br. s., 1 H) 5.69 (br. s., 1 H) 7.27 - 7.42 (m, 5 H). 

MS ESI/APCI Dual posi: 307[M+H]', 329[M+Nar. 

MS ESPAPCI Dual nega: 341[M+Cl]-. 

(4) Synthesis of the titled compound 

To a solution in methanol (30 mL) of the compound (1.91 g)obtained in step (3) 

above, 20% palladium hydroxide/carbon (191 mg) was added and the mixture was stirred at 

room temperature for an hour in a hydrogen atmosphere. 	The reaction mixture was filtered 

through Celite (registered trademark). 	The filtrate was concentrated under reduced pressure 

to give the titled compound as a colorless oil (1.12 g). 

I HNMR (300 MHz, CHLOROFORM-d) S ppm 2.32 (d, J-16.7 Hz, 1 1-1) 2.47 (d, J---16.7 Hz, 

1 H) 2.61 - 2.75 (m, 2 H) 3.33 (d, J=10.2 Hz, 1 H) 3.46 (d, J=10.2 Hz, 1 H) 3.72 (s, 3 H) 5.72 

(br. s., 1 H). 

MS ESI/APCI Dual posi: 173[M+H]'. 
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Reference Example 29-2 

Methyl (3-amino-l-methy1-5-oxopyrrolidin-3-y1)acetate 

[0286] 	[Formula 109] 
,0 0 

NH2  

N 
0 

(1) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethyl)-1-methy1-5-oxopyrrolidine-3-

carboxylate 

[0287] 	[Formula 110] 
-.o 	°0 

0 

0 	
N

\ 

The compound (4.0 g) obtained in Reference Example 29-1(2) was used as the 

starting material and treated by the same technique as in Reference Example 28-1(2) to give 

tert-butyl 3-(2-methoxy-2-oxoethyl)-1-methy1-5-oxopyrrolidine-3-carboxylate as a pale 

yellow oil (3.74 g). 

IHNMR (300 MHz, CHLOROFORM-d) 8 ppm 1.45 (s, 9 H) 2.39 (d, J=17.3 Hz, 1 H) 2.70 

(d, J=16.6 Hz, 1 H) 2.79 - 2.90 (m, 5 H) 3.32 (d, J=10.6 Hz, 1 H) 3.69 (s, 3 H) 3.86 (d, 

J=10.6 Hz, 1 H). 

MS ESI/APCI Dual posi: 272[M+H]+. 

(2) Synthesis of the titled compound 

The compound (3.74 g) obtained in step (1) above was used as the starting material 

and treated by the same techniques as in Reference Example 29-1(3) and (4) to give the titled 

compound. 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 2.36 - 2.45 (m, 1 H) 2.47 - 2.56 (m, 1 H) 

2.59 - 2.72 (m, 2 H) 2.85 - 2.89 (m, 3 H) 3.33 (d, J=10.4 Hz, 1 H) 3.47 (d, 5=10.4 Hz, 1 H) 

3.72 (s, 3 H). 

MS ESI/APCI Dual posi: 187[M+H]+, 209[M+Na]+. 
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Reference Example 30-1 

Methyl L-a-asparaginate 

[0288] 	[Formula 111] 
__OHO 

c 	N H2 

01:5--N H2 

To a solution of N-a-(9-fluorenylmethoxycarbonyl)-L-aspartic a-amide (744 mg) in 

tetrahydrofuran (8 mL), trimethylsilyldiazomethane (2.0 mol/L, solution in diethyl ether, 1.20 

mL) and methanol (808 µL) were added under cooling with ice. 	After being brought to 

room temperature, the mixture was stirred for 2.5 hours. 	The reaction mixture was then 

concentrated under reduced pressure. 	To a solution of the resulting residue in acetonitrile 

(14 mL), diethylamine (621 µL) was added and the mixture was stirred at room temperature 

for 3 hours. 	The reaction mixture was concentrated under reduced pressure and to the 

resulting residue, diethyl ether was added and the mixture was stirred. 	The resulting 

precipitate was recovered by filtration to give the titled compound as a colorless solid 

(274 mg). 

11-INMR (300 MHz, DMSO-d6) S ppm 2.37 (dd, J=15.6, 8.2 Hz, 1 H) 2.62 (dd, J=15.6, 

5.1 Hz, 1 H) 3.46 (dd, J=8.2, 5.1 Hz, 1 H) 3.58 (s, 3 H). 

MS ESI/APCI Dual posi: 169[M+Na]+. 

Reference Example 30-2 

Methyl D-a-asparaginate 

[0289] 	[Formula 112] 
--OHO 

NH2  

0 	NH2  

Instead of N-a-(9-fluorenylmethoxycarbony1)-L-aspartic a-amide, N-a-(9-

fluorenylmethoxycarbonyl)-D-aspartic a-amide was used and treated by the same technique 

as in Reference Example 30-1 to give the titled compound as a colorless oil. 	Note that the 

titled compound was used in a subsequent reaction as it remained a crude product. 



- 135 - 

Reference Example 31-1 

6-[(1-Methylcyclopropyemethoxy]pyridine-3-earbaldehyde 

[0290] 	[Formula 113] 
, N 

—0 
OHC-1i — 

(1) Synthesis of 6-chloro-N-methoxy-N-methylpyridine-3-carboxamide 

[0291] 	[Formula 114] 
O_, 	

SCI 
O -N 
/ 	\ 

Instead of 4-(bromomethyl)benzoic acid, 6-chloronicotinic acid (6.50 g) was used 

and treated by the same technique as in Reference Example 16-1(1) to give 6-chloro-N-

methoxy-N-methylpyridine-3-carboxamide as a colorless oil (7.55 g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 3.39 (s, 3 H) 3.56 (s, 3 H) 7.39 (dd, J=8.3, 

0.7 Hz, 1 H) 8.03 (dd, J=8.3, 2.3 Hz, 1 H) 8.78 (dd, J=2.3, 0.7 Hz, 1 H). 

MS ESI/APCI Dual posi: 201[M+Hr. 

(2) Synthesis of N-methoxy-N-methy1-6-[(1-methyleyelopropyl)methoxy]pyridine-3-

carboxamide 

[0292] 	[Formula 115] 
0 	i  N 

i 0 
0-N, 	—i 
/ 	\ 

To a solution of potassium tert-butoxide (1.68 g) in tetrahydrofuran (30 mL), a 

solution of 1-methyleyclopropanemethanol (1.29 g) in tetrahydrofuran (5 mL) was added and 

the mixture was stirred at room temperature for 10 minutes. 	After the reaction mixture was 

cooled to 0°C, a solution in tetrahydrofuran (5 mL) of the compound (3.00 g) obtained in step 

(1) above was added and after being brought to room temperature, the reaction mixture was 

stirred for an hour. 	The reaction mixture was then concentrated under reduced pressure and 

the resulting residue was purified by silica gel column chromatography (n-hexane:ethyl 

acetate = 95:5-50:50) to give N-methoxy-N-methy1-6-[(1-

methylcyclopropyOmethoxy]pyridine-3-carboxamide as a colorless oil (2.02 g). 
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II-1 NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.38 - 0.47 (m, 2 H) 0.52 - 0.60 (m, 2 II) 

1.23 (s, 3 H) 3.37 (s, 3 H) 3.58 (s, 3 H) 4.15 (s, 2 H) 6.73 - 6.84 (m, 1 H) 8.00 (dd, J=8.7, 

2.3 Hz, 1 H) 8.60 (dd, J=2.3, 0.7 Hz, 1 H). 

MS ESI/APCI Dual posi: 251[M+H]+. 

(3) Synthesis of the titled compound 

The compound (2.00 g) obtained in step (2) above was used and treated by the same 

technique as in Reference Example 16-1(3) to give the titled compound as a colorless oil 

(1.51 g). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.39 - 0.48 (m, 2 H) 0.53 - 0.62 (m, 2 H) 

1.23 (s, 3 H) 4.20 (s, 2 H) 6.83 - 6.92 (m, 1 H) 8.02 - 8.11 (m, 1 H) 8.52 - 8.63 (m, 1 H) 9.91 

- 9.97 (m, 1 H). 

MS ESI/APCI Dual posi: 192[M+Hr. 

Reference Example 31-2 

6-(2-Cyclopropylethoxy)pyridine-3-carbaldehyde 

[0293] 	[Formula 116] 
, N 

OHC ' ,-0
\ 
 7 

Instead of 1-methylcyclopropanemethanol, 2-cyclopropylethanol (1.29 g) was used 

and treated by the same technique as in Reference Example 31-1 to give the titled compound 

as a colorless oil (1.25 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.08 - 0.18 (m, 2 H) 0.42 - 0.54 (m, 2 H) 

0.75- 0.89 (m, 1 H) 1.63 - 1.75 (m, 2 H) 4.48 (t, J=6.8 Hz, 2 H) 6.77 - 6.88 (m, 1 H) 8.01 - 

8.10 (m, 1 H) 8.58 - 8.67 (m, 1 H) 9.92 - 9.98 (m, 1 H). 

MS ESI/APCI Dual posi: 192[M+H]t 

Reference Example 32-1 

trans 4 (4 Chlorophenoxy)cyclohexanecarbaldehyde 

[0294] 	[Formula 117] 
ONC, 	a  Cl 

1114,1 



- 137 - 

(1) Synthesis of cis-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide 

[0295] 	[Formula 118] 
,,O, N- 

O"'•• CI 
"----"j'OH 

Instead of 4-(bromomethyl)benzoic 	4 hydroxycyclohexanecarboxylic acid, cis 	 acid 

(1.45 g) was used and treated by the same technique as in Reference Example 16-10) to give 

cis-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide as a yellow oil (0.87 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 - 1.74 (m, 4 H) 1.79 - 2.02 (m, 4 H) 

2.65 - 2.79 (m, 1 H) 3.19 (s, 3 H) 3.70 (s, 3 H) 3.99 - 4.08 (m, 1 H). 

MS ESI/APCI Dual posi: 188[M+H]+. 

(2) Synthesis of trans-4-(4-chlorophenoxy)-N-methoxy-N-methylcyclohexanecarboxamide 

[0296] 	[Formula 119] 

) 

0 11.1  

Instead of 2-cyclopropylethanol and 4-hydroxybenzaldehyde, the compound 

(850 mg) obtained in step (1) above and p-chlorophenol (700 mg) were respectively used and 

treated by the same technique as in Reference Example 11-1 to give trans-4-(4-

chlorophenoxy)-N-methoxy-N-methylcyclohexanecarboxamide as a colorless solid (458 mg). 

i ll NMR (300 MHz, CHLOROFORM-d) S ppm 1.37 - 1.75 (m, 4 H) 1.86 - 1.98 (m, 2 H) 

2.16 - 2.29 (m, 2 H) 2.65 - 2.79 (m, 1 H) 3.19 (s, 3 H) 3.72 (s, 3 H) 4.06 - 4.26 (m, 1 H) 6.78 

- 6.88 (m, 2 H) 7.18 - 7.25 (m, 2 H). 

MS ESI/APCI Dual posi: 298[M+H]+. 

(3) Synthesis of the titled compound 

The compound (455 mg) obtained in step (2) above was used and treated by the 

same technique as in Reference Example 23-1(2) to give the titled compound as a pale 

yellow solid (379 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.38 - 1.64 (m, 4 H) 2.01 - 2.21 (m, 4 H) 
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2.25 - 2.39 (m, 1 H) 4.03 - 4.27 (m, 1 H) 6.78 - 6.87 (m, 2 H) 7.18 - 7.26 (m, 2 H) 9.66 - 

(m, 1 H). 

9.72 

MS ESI/APCI Dual nega: 237[M-H]". 

and 

their 

[0297] 	In the following Reference Examples 32-2 to 32-9, a commercial grade of the 

corresponding phenols and a commercial grade of the corresponding alcohols were used 

treated by the method described in Reference Example 32-1 or modifications thereof to 

synthesize the intended compounds. 	The structures of the synthesized compounds and 

NMR and MS data are shown in Table 11-1. 

[0298] 
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Table 11-1] 
Compound Structure No. Information Analytical Data Salt 

Information 

Reference 
Example 

32-2 \lel 

1418 (300 MHz. CHLOROFORM-d) 	6 ppm 1.37 - 1.64 On, 4 Ill 
2.02 - 2.21 	(m. 4 ID 2.24 - 2.37 (m. 4 11) 4.06 - 4.24 	(11, 1 
II) 6.75 - 6.84 	(m. 	21) 7.02 - 7.12 (m, 	2 II) 	9.65 - 	9.71 	(m, 
1.H). 

Reference 
Example 

32-3 

0--.)-.(” 

I MO 

'HIVE (300 MHz, CHLOROFORM d) 	6 ppm 1.21 (t, 347.6 Az, 3;H)'  

1.34 - 1.64 (a, 4 11) 2.00 - 2.39 (m. 	5 ID 2.59 (a. 	.147.6 Hz, 
2 ID 4.08 - 4.24 (m. 	1 A) 6.73 - 6.89 (m, 2 13) 7.05 - 7.15 
(m, 	2 9) 	9.63 - 	9.74.(m, 	1 	I). 

Reference 
Example 

32-4 

--1-7.‘"----- 
 CI 

' 	,K 

'WAR (300 1111z. CHLOROFORM-6) 	5' ppm 1.24 - 1.66 (th, 4 H) 
1.84 - 2.39 Cm, 	5'H) 4.84 - 5.03 (m, 1 11) 6.57 - 6.89 On;1 
II) 7.43 - 7.55 Cm, 	1 ID 8.03 - 8.1114m. 1 Hi 9.62 - 9.72 (m, 
1 	A). 

Reference 
Example 

32-5 

0--"/" - 	N-'''''. 
01.311R (300 MHz, CHLOHOFORlf-d) 	& peso 1.34 - 1.76, (m. 4 ID 
1.99 - 	2.37 	(m, 	611) 4.92 - 6.09 (rn, 	1 11) 	6.63 - 6.73 	(m. 	1 
11) 	6.79 - 6.89 (m. 	1 	II) 	7.49 - 7.61 	(m, 	1 11) 	8.08 - 8.17 	(m. 
1 11) 	9.64 - 9.74 	(m. 	1.H). 
MS ESI/APC1 Dual pfei 	206(a+111 t . 

Reference 
Example 

32-6 

AL 

'8
, 
 N1

2

1

.

8

03

(3_00::z . 0111.

6

070

4

7

0

-

4

(1)_ 5

4. 2

:oi 0.56

1 H

- 0

0

...6

7

6.

8 

 (_m . 2 ll) 
ots - 0.95 (m, 2 ID 1 35 - 1.67 (m, 4 Al 1.76 - 1.91 	(e, .l . 
H) 	. 	a 	(0, 	 (q, 	)6.84 	(M. 
2.H) 	6.96 - 7.02 (m, 	2.H) 	9.66 - 9.72 (m, 1 8). 0 4---;('-" 

ell 

Reference 
Example 

'A NPR (300 MHz. CHLOROF014-4) 	6 ppm 0.52 - 0.0'W, 2 IN 
0.84 - 1.01 (TA, 	2 ED 1.23 - IA (m, 411) 1.72 - 1.92 (m. 1 
A) 1,99 - 2.86 (m, 	5 11) 4.82 - 5.07 6n, 	1 10 6.55 - 6.64 (M, 
1 ID 7.17 - 7.28 (m, 1.H) 7.89 - MO (m, 1 11) 0.60  - 9.72  

IS ESI/APC1 Dual porn): 200k% 

0'1- 	 N 	' 

Reference  
Example 

32.6 

o fr,-C-"-..../`-.., 	.,„,..,.....----,..„ 

I 
.`-#4'<-.13 -- Thli 

II AIR 9200 HHz. CHLOROFORM-d) 	.6 pin 1.21 	(t...147.711z, 3 11) 
1.37 - 1.68 (m. 4 ID 1.90 - 2.38 (m, 	6111) 2-.45 - .2.60 (m„ 2 
11) 4.83 - 5.08 (in, 	1 HY 6.56 - 6.7.0(m, 	1 ED 7.31 - 7.50 tm, 
1 	7.89 - 8.01 (ro, 	1'1) 	9.61 - 9.74 (m. 1 11). ID 
IIS'ESI/APC1 Dual poS(i 23411+111'. 

Reference 
Example 

32-9 

0 
'H AMP. (300 MHz, CHLOROFORM-d) 6 ppm) 0.10 - Om on, a 13) 
0.48 - 0.57 (u. 	2 11) 0.79 - 0.95 (6, 	1 ID 1.74 (4.14.6 Hz, 
2 11) 4.18 (t, .148.6 Ile, 	2 ID 7.28 - 7,35 Cm, 1 10 7.93 - 
8.00 (m, 	1 11) 8.41 - 8.46 (m. 	1 H) 	9.98 - 10.01 	(m, 	1 H). 
113'651/A9CE Dual Ms): 	192111+11.1 4 , 21401+1181*. 

\ 	/ \ 

\-- 

Reference Example 33-1 

5-Methyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carbaldehyde 

[0299] 	[Formula 120] 
N 

OHC 	/ \ 0 
\-0F3 

(1) Synthesis of 5-methyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carboxylic acid 
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[0300] 	[Formula 121] 

O
. 	N 

0 
HO  	\-CF3 

Instead of 3,4-difluorobenzaldehyde, 2-fluoro-3-methylpyridine-5-carboxylic acid 

(2.00 g) was used and treated by the same technique as in Reference Example 12-1 to give 5-

methyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carboxylic acid as a colorless solid (3.57 g). 

'H NMR (300 MHz, DMSO-d6) 5 ppm 2.23 (s, 3 H) 5.09 (q, J=9.0 Hz, 2 H) 8.02 - 8.17 (m, 

1 H) 8.52 - 8.63 (m, 1 H) 13.11 (br. s, 1 H). 

MS ESI/APCI Dual nega: 234[M-H]-. 

(2) Synthesis of N-methoxy-N,5-dimethy1-6-(2,2,2-trifluoroethoxy)pyridine-3-carboxamide 

[0301] 	[Formula 122] 
0 	N 

/I r 	C)  \  0-
\ 	\ - 	--CF3  / 	\ 

The compound (3.57 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 16-1(1) to give N-methoxy-N,5-dimethy1-6-(2,2,2-

trifluoroethoxy)pyridine-3-carboxamide as a colorless oil (2.98 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 2.22 - 2.31 (m, 3 H) 3.37 (s, 3 H) 3.58 (s, 

3 H) 4.81 (q, J=8.5 Hz, 2 H) 7.80 - 7.92 (m, 1 H) 8.37 - 8.49 (m, I H). 

MS ESI/APCI Dual posi: 279[M+H]+. 

(3) Synthesis of the titled compound 

The compound (2.66 g) obtained in step (2) above was used and treated by the same 

technique as in Reference Example 16-1(3) to give the titled compound as a colorless oil 

(2.10 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 2.27 - 2.34 (m, 3 H) 4.76 - 4.96 (m, 2 H) 

7.91 - 8.00 (m, 1 H) 8.41 - 8.51 (m, 1 H) 9.97 (s, 1 H). 

MS ESI/APCI Dual posi: 220[M+H]-. 

[0302] 	In the following Reference Examples 33-2 to 33-8, a commercial grade of the 

corresponding halogenated aryls and a commercial grade of the corresponding alcohols were 
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used and treated by the method described in Reference Example 33-1 or modifications 

thereof to synthesize the intended compounds. 	The structures of the synthesized 

compounds and their NMR and MS data are shown in Table 12-1. 

[0303] 	[Table 12-1] 
Compound 

o, 
Structure Analytical Data sst 

Info rnabon 

Reference 
Example 

33-2 

(I
1\1  

\\ 	1 	\ 

DI 1181? (800 UM, CHLOROFORM-d) 	6 PPM 0.08 - 0.12;(m,, 2 H) 
0 	W. .44 - 0.54 	2 H) 	0.77 - 0.91 (m, 	1 11) 1.66 - 1.77 (m, 2.  
H) 2.21 - 2.28 (m, 3 JO 4.50 (t, 31.6 Hz, 	2 H) 7.98 - 7.90 
Cm. 	1 II) 	8.29 - 8.49 	(in, 	1 	H) 	9.92 	(a, 	1 11). 
WS ESI/APC1 Dual aced l 206011.1 '. 

- 

Reference 
Example 

33-3 

AI NMR (800 14Hz, CFILOROFORM'd) 	6 ppm 0.30 - 0.48 (m, 2 1) 
0.57 - 0.69 (a, 	2 1) '1.18 - 1.40 (m, 1 II) 4.25 (d, 	J=7.3 Hz, 
2 0 	6.80 - 6.92 (m, 	1 11) 7.95 - 8.15 (m, 1 B) 8.60 (d. 
J=2.3 Hz, 	1 H) 	9194 	(s, 	1 H). 
MS.ESUAPCI Dual cosI:   178.111:H1' . 

04-41____0 

-4. 	\-<11 

Reference 
Example 

33-4 

II MIR (300 MHz, CHLOROFORM-d) D ppm 2.37 (s, 8 H) 5.44 (8. 
2 ID 	6.85 - 6.91 (m, 	1,H) 7.17 - 7.23 (m, 2 II) 7.33 - 7.39 
(m, 	2 B) 	8.04 - 8.10 (m. 1 10 	8.63 - 8.66 (m, 	1 11) 	9.95 - 
9
(
.9; 	(m, 	1

.
11)

227
. 	

. 1S- 	I POSI . 	Lirl . 

0{
-N

,__,0 

 

_ 	 / ) 

% / _, 

Reference 
Example 

33-5 

O 
'11 HID (800 MHz, CHLORDFORI'd) 	,5 PpM 6.45 (s, .21176.97' - 176.87 

 642 (m, 1 5) 7.33-  7:44 (m, 4 0 8.06 - 8.12.(m, 1 B) 8.64 
(d, 	J=2.1 Hz, 1 H) 	8.97 (s. 1 ID, 
WS "ESIAP01 Dual pox,: 2,4811+0.r. .  
IS ES1/11801 Dual nega: 2461.00-. 

\ 	/ 	__n 
. 	/ 	- 	, 
. C ' 

Reference 
Example 

33-6 

'11 1013 (300 hi, CHLCIROFORH-d) 	6' ppm 0.07 - 0.24 (nl, 2 11) 
0.49 - 0.57 on, 	a ID 0.75 - 0.93 (m. I II) 1.6.6 - 1.82 (m, 2 
10 4.49 - 4.83 (m, 21) 8.11 (d, J=2:2 Hz, 1'11) 8.61 W. 
J=2.2 Hz. 1 10 	9.93 (s, 1 H). 
113 ESURCE Dual post: 2261.15+11.r. 

0 	N 

.-O - 
DI 

Reference 
Example 

33-7 

0 
ltIltitit (300.811z, 0111.13ROFORI-d) 	5 	opro 0.35 - 0A7 Cm, 	2 11) 
0.61 - 6.73 (m, 21) 1;31 - 1.47 Ctn, 1 ID 4.49 (d. J-7.4 h, 
2 II) 7.10 (dd. 	3=9.1, 0.$ h. 	1 11) 7.$5 (d. 	J=9:1 Hz, 	I H) 
10.24 (d, 	J=D.0 Az, 1.a.). 
HS psi/47C1 Dual POSj : 1791.0111'. 

 - 

\ \  - N/ 

Reference 
Example 

33.8 

0 	N, 
'H NHS (300  MHz. CHIARDFOR0d) 	6 ppM 0.32 - 0.45 (m. 2 11) 
0.58 - 0.73 (m. 	2 H) 	1.22 - 1.41 Cm, 1 li) 4.28 (41. 	J=7.1 Hz, 
211) 	8.32 (a, 141.4 Hz, 	1 H) 	8.72 (d, 	1=1.4 Hz, 	1 11) 10_06 

1 	11). 
ES E81/APC1 Dual posit .1791641111. 

\\ 7 
\(a, 

N .___< 

Reference 

[0304] 
OHC 

(1) Synthesis 

3-Phenylcyclopentanecarbaldehyde 

Example 34-1 

[Formula 123] 

• II 

of (3-phenylcyclopentyl)methanol 
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[0305] [Formula 124] 

Instead of ethyl cis-2-phenylcyclopropanecarboxylate, 3-phenyl- 

cyclopentanecarboxylic acid methyl ester (1.76 g) was used and treated by the same 

technique as in Reference Example 23-1(2) to give (3-phenylcyclopentyl)methanol as a 

colorless oil (1.31 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.26 - 1.48 (m, 2 H) 1.54 - 2.19 (m, 5 H) 

2.29 - 2.49 (m, 1 H) 2.97 - 3.16 (m, 1 H) 3.53 - 3.67 (m, 2 H) 7.12 - 7.35 (m, 5 H). 

MS El posi: 176[M]+. 

(2) Synthesis of the titled compound 

The compound (0.90 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 19-1 to give the titled'compound as a yellow oil (0.90 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.56 - 2.55 (m, 7 H) 2.90 - 3.19 (m, I H) 

7.14 - 7.40 (m, 5 H) 9.65 - 9.78 (m, 1 H). 

[0306] 	In the following Reference Examples 34-2 and 34-3, a commercial grade of the 

corresponding esters was used and treated by the method described in Reference Example 

34-1 or a modification thereof to synthesize the intended compounds. 	The structures of the 

synthesized compounds and their NMR and MS data are shown in Table 13-1. 

[0307] 	[Table 13-1] 
Compound 

No. 
Structure Analytical Data as 

Milt 

Reference 
Example 

34-2 

O- 

I 

HI NN (800 H(I4. CHLOEOFORFd) 6 
8.00 - 2.88 (m. 	5 Hi 4.03 - 4.19 
H) 9.84 - 9.78 4m, 	1 H).. 

mini 1.27 
(in. 	1.H) 

- 1.76 
6.78 - 

(m, 
7.02 

4 11) 
(n), 4 

Reference 
Example 

34-3 

F 

0 

OP 

'H. HER (NO Illim. CHLOROFOR1I-d) 	6 
2.9i, - 2.45 (m,'5`10 4.19 - 4.38 
11) 7.48 - 7.58 Cm, 2 H) 	9.69 	(m, 

ppm 1.41 
(rn. 	1 II) 
1 	H) 	. 

- 1.85 
t.90 - 

(M. 
6.99 

4 H):  
(m, 2 

Reference Example 35-1 

4- { [(6-Methylpyridin-3-yl)oxy]methyl} benzaldehyde 
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[0308] 	[Formula 125] 

OHC • 	 

O 	N 

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, 5-hydroxy-2-

methylpyridine (767 mg) and 4-(chloromethyl)benzyl alcohol (1.00 g) were respectively used 

and treated by the same techniques as in Reference Examples 9-1 and 19-1 to give the titled 

compound as a pale yellow solid (1.65 g). 

1 H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.50 (s, 3 H) 5.17 (s, 2 H) 7.05 - 7.11 (m, 

1 H) 7.14 - 7.20 (m, 1 H) 7.57 - 7.63 (m, 2 H) 7.89 - 7.94 (m, 2 H) 8.25 - 8.29 (m, 1 H) 10.03 

(s, 1 H). 

MS ESI/APCI Dual posi: 228[M+Hr. 

MS ESI/APCI Dual nega: 226[M-H]", 262[M+Cl]'. 

Reference Example 36-1 

cis-4-[(4-Chlorobenzyl)oxy]cyclohexanecarbaldehyde 

[0309] 	[Formula 126] 

OHO- K 	)-0 
CI II 

(1) Synthesis 	4 of ethyl cis 	[(4 chlorobenzyl)oxy]cyclohexanecarboxylate and ethyl trans-4- 

[(4-chlorobenzyl)oxy] cyclohexanecarboxylate 

	

[0310] 	[Formula 127] 
0 

	

1"' 	0 

and 
0 

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, ethyl 4-

hydroxycyclohexanecarboxylate (2.00 g) and 4-chlorobenzylbromide (2.86 g) were 

respectively used and treated by the same technique as in Reference Example 9-1 to give 

ethyl cis-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate as a colorless oil (0.33 g) and ethyl 

trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate as a pale yellow oil (0.47 g). 
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Ethyl cis-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate 

IH NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.29 (t, J=7.1 Hz, 3 H) 1.52 - 1.78 (m, 4 H) 

1.83 - 2.06 (m, 4 FI) 2.30 - 2.50 (m, 1 H) 3.54 - 3.66 (m, 1 H) 4.17 (q, J=7.1 Hz, 2 H) 4.51 (s, 

2 H) 7.25 - 7.40 (m, 4 H). 

Ethyl trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate 

IH NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.17 - 1.57 (m, 7 H) 1.95 - 2.18 (m, 4 H) 

2.20 - 2.35 (m, 1 H) 3.25 - 3.41 (m, 1 H) 4.11 (q, J=7.1 Hz, 2 H) 4.51 (s, 2 H) 7.21 - 7.37 (m, 

4 H). 

(2) Synthesis of {cis-4-[(4-chlorobenzyl)oxy]cyclohexyl}methanol 

[0311] 	[Formula 128] 
HO 

The compound cis-4-[(4-chlorobenzyDoxy]cyclohexanecarboxylate (0.33 g) 

obtained in step (1) above was used and treated by the same technique as in Reference 

Example 23-1(2) to give {cis-4-[(4-chlorobenzyl)oxy]cyclohexyl}methanol as a colorless oil 

(0.29 g). 

I H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.20 - 1.67 (m, 8 H) 1.83 - 2.02 (m, 2 H) 

3.49 (d, J=5.9 Hz, 2 H) 3.59 - 3.67 (m, 1 H) 4.46 (s, 2 H) 7.24 - 7.35 (m, 4 FI). 

(3) Synthesis of the titled compound 

The compound (283 mg) obtained in step (2) above was used and treated by the 

same technique as in Reference Example 19-1 to give the titled compound as a yellow oil 

(257 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 - 1.99 (m, 8 H) 2.20 - 2.35 (m, 1 H) 

3.51 - 3.65 (m, 1 H) 4.47 (s, 2 H) 7.22 - 7.35 (m, 4 H) 9.59 - 9.68 (m, 1 H). 

MS ESI/APCI Dual posi: 275[M+Nar. 

Reference Example 36-2 

trans-4-[(4-Chlorobenzypoxy]cyclohexanecarbaldehyde 

[0312] 
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[Formula 129] 

OH C. 	0 
411 CI 

The ethyl trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate (856 mg) obtained 

in Reference Example 36-1(1) was used and treated by the same techniques as in Reference 

Example 36-1(2) and (3) to give the titled compound as a yellow oil (388 mg). 

1 H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.23 - 1.50 (m, 4 H) 1.98 - 2.31 (m, 5 H) 

3.26 - 3.41 (m, 1 H) 4.52 (s, 2 H) 7.22 - 7.36 (m, 4 H) 9.62 - 9.67 (m, 1 H). 

Reference Example 36-3 

trans-4-[(5-Chloro-2-pyridinyemethoxy]cyclohexanecarbaldehyde 

[0313] 	[Formula 130] 

OHO- 	0, 	i  

+1--/  

Instead of 4-chlorobenzylbromide, 2-(bromomethyl)-5-chloropyridine (5.23 g) was 

used and treated by the same technique as in Reference Example 36-1 to give the titled 

compound as a colorless oil (0.25 g). 

1 H NMR (300 MHz, CHLOROFORM-d) S ppm 1.28 - 1.67 (m, 4 H) 1.99 - 2.31 (m, 5 H) 

3.33 - 3.52 (m, 1 H) 4.65 (s, 2 H) 7.39 - 7.48 (m, 1 I-1) 7.64 - 7.75 (m, 1 H) 8.48 - 8.54 (in, 

1 H) 9.61 - 9.71 (m, 1 FI). 

Reference Example 37-1 

trans-4-Phenoxycyclohexanecarbaldehyde 

[0314] 	[Formula 131] 

0 411  

(1) Synthesis of methyl trans-4-phenoxycyclohexanecarboxylate 

[0315] 	[Formula 132] 
0 

1'0 A illt 

""------ 0 4r 

Instead of 4-hydroxybenzaldehyde and 2-cyclopropylethanol, phenol (1.43 g) and 
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methyl cis-4-hydroxycyclohexanecarboxylate (2.00 g) were respectively used and treated by 

the same technique as in Reference Example 11-1 to give methyl trans-4-

phenoxycyclohexanecarboxylate as a colorless oil (1.33 g). 

'H NMR (600 MHz, CHLOROFORM-d) S ppm 1.43 - 1.65 (m, 4 H) 2.03 - 2.13 (m, 2 H) 

2.15 - 2.23 (m, 2 H) 2.32 - 2.44 (m,1 H) 3.68 (s, 3 H) 4.15 - 4.26 (m, 1 H) 6.86 - 6.97 (m, 

3 H) 7.23 - 7.31 (m, 2 H). 

MS ESI/APCI Dual posi: 235[M+Hr. 

(2) Synthesis of (trans-4-phenoxycyclohexyl)methanol 

[0316] 	[Formula 133] 

HCrir) 	iiM o  ggF 

The compound (1.31 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 23-1(2) to give (trans-4-phenoxycyclohexyl)methanol as 

a colorless oil (897 mg). 

'H NMR (200 MHz, CHLOROFORM-d) S ppm 0.96 -1.70 (m, 6 H) 1.81 - 2.01 (m, 2 H) 

2.10 - 2.31 (m, 2 H) 3.50 (d, J=6.2 Hz, 2 H) 4.04 - 4.27 (m, 1 H) 6.82 - 7.00 (m, 3 H) 7.16 - 

7,35 (m, 2 FI). 

MS ESI/APCI Dual posi: 207[M+H] F. 

(3) Synthesis of the titled compound 

The compound (897 mg) obtained in step (2) above was used and treated by the 

same technique as in Reference Example 19-1 to give the titled compound as a yellow oil 

(801 mg). 

Ili NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.42 -1.64 (m, 4 H) 2.04 - 2.22 (m, 4 H) 

2.27 - 2.37 (m, 1 H) 4.16 - 4.28 (m, 1 H) 6.86 - 6.98 (m, 3 H) 7.23 - 7.33 (m, 2 H) 9.69 (s, 

1 H). 

[0317] 	In the following Reference Examples 37-2 to 37-8, a commercial grade of the 

corresponding phenols and a commercial grade of the corresponding alcohols were used and 

treated by the method described in Reference Example 37-1 or modifications thereof to 
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synthesize the intended compounds. 	The structures of the synthesized compounds and their 

NMR and MS data are shown in Table 14-1. 

[0318] 	[Table 14-1] 
Compound 

No. 
Structure Analytical Data Sat 

information 

Reference 
Example 

37-2 

"---' 	' 	-----P''''----- 
 F 

0-n 
''..-'0 	....e 

'II NH (300 MHz, CHLOROFORM-d)' 6 ppm 1.39 - 1.23 (s, 4 H) 
1.87 - 2.38 (m, 	5 ID -4.83 - 5.02 (m, 	1 11) 6.58"- 6.71 	im, 	1 
If) 7.23 - 7.40 	(in, 	1 	If) 	7.89 - 8.05.(in, 	1 H) 	9.64 - 9.72 	(m, ,E). 

Reference 
Example 

37-3 

4.,-7--.........--' 

I 
/N/ 

'II NKR (300 Hz, 0111.0120FORIkd) 	.5 PPM 1.42 - 1.65 (m, 4 11) 
1.99 - 2.38 (m, 	8 E) 4,88 - 5.04 (m, 1 II) 8.56 - 6.64 	(m, 1 

Ili 7 • 33 - 7.43 	(in, 	1.H) 	7.88 - 7.99 (a, 	1 E) - 9.61 - 9.74 	(ra, 
1 H). 

Reference 
Example 

37-4 il IP 

tli ER (600 Kb, CHLOROFORM d) 8 PPM 1.41 - 2.13 (a, 8 ID 
2.26 - 2.37 (a, 1 H) 4.41 - 4.53 km. L 	mID a 	- 6 .96 fin, 3  
11) 7.23 - 7.30 (m, 	2 ID 	9.63 - 9.70 - (m, 	1 8). 

Reference 
Example 

37-5 

..--- 

HS ESUAPC1 Dual posi 	22401+1111. 

Reference 
Example 

37-6 040 F 

MS ESI/AP01 Dual peal:: 22311+H1`. 

Reference 
Example 

37-7 

F 

....-• 

MS ESVAPCI Dual post: 27401111.1'. 

Reference 
Example 

37-8 

0 
ili NMR-(300 2Ils, CF(ER0E:0161-d) 	6 PPM 0.43 -'0.51 km, 2.E) 
0.52 - 0.62 (in, 	2 6) 1.24 (s. 	3 ID 	3.81 	(s, 2 li) 	6.95 - 7.03 
Cm, 	2 EN 7.79 - 7.88 Cm, 2'11) 9.88 Cs, 1 JO. 
/kS ESI/APCI Dual 34691: .181 011-10*• 

\ 
	

I 	-,...„, /100 	
..., 

Reference 

[0319] 

OHC 4 

(1) Synthesis 

4-( { [6-(Trifluoromethyl)pyridin-3 

Example 38-1 

[Formula 134] 

\ 

-yl]oxylmethyl)benzaldehyde 

of 4-({[6-(trifluoromethyppyridin-3-yl]oxy}methyl)benzonitrile 

O 	;)-C F3  
N 

[0320] 
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[Formula 135] 

NC-1--2 \ 	\ 	---/ 	C F3  
N 

Instead of 4-hydroxybenzaldehyde and bromocyclopropane, 6-

(trifluoromethyl)pyridin-3-ol (1.21 g) and 4-cyanobenzylbromide (1.45 g) were respectively 

used and treated by the same technique as in Reference Example 10-1 to give 4-({[6-

(trifluoromethyl)pyridin-3-yl]oxy}methyl)benzonitrile as a pale brown solid (1.99 g). 

I H NMR (300 MHz, CHLOROFORM-d) S ppm 5.23 (s, 2 H) 7.34 (dd, J=8.7, 2.8 Hz, 1 H) 

7.52 - 7.59 (m, 2 H) 7.64 (d, 1=8.7 Hz, 1 H) 7.69 - 7.77 (m, 2 H) 8.46 (d, J=2.8 Hz, 1 H). 

MS ESI/APCI Dual posi: 279[M+H]+. 

MS ESI/APCI Dual nega: 277[M-H]-. 

(2) Synthesis of the titled compound 

The compound (1.99 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 16-1(3) to give the titled compound as a pale yellow solid 

(980 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 5.26 (s, 2 H) 7.35 (dd, 3=8.8, 3.0 Hz, 1 H) 

7.58 - 7.67 (m, 3 H) 7.91 - 7.98 (m, 2 H) 8.48 (d, J=3.0 Hz, 1 H) 10.05 (s, 1 H). 

MS ESI/APCI Dual posi: 282[M+H]+. 

Reference Example 38-2 

4-({[5-(Trifluoromethyppyridin-2-yl]oxylmethyDbenzaldehyde 

[0321] 	[Formula 136] 

. OHC 	 / 
0-<\  J-CF3 

N ' 
Instead of 6-(trifluoromethyl)pyridin-3-ol and 4-cyanobenzylbromide, 4-

(hydroxymethyl)benzonitrile (1.87 g) and 2-fluoro-5-(trifluoromethyl)pyridine (1.55 g) were 

respectively used and treated by the same technique as in Reference Example 38-1 to give the 

titled compound as a pale yellow solid (1.49 g). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 5.53 (s, 2 H) 6.90 - 6.97 (m, 1 H) 7.58 - 7.65 
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(m, 2 H) 7.82 (dd, J=8.9, 2.3 Hz, 1 H) 7.87 - 7.94 (m, 2 H) 8.40 - 8.47 (m, 1 H) 10.03 (s, 

1 H). 

MS ESI/APCI Dual posi: 282[M+H]+. 

Reference Example 39-1 

trans-4-[(4-Fluorobenzyl)oxy]cyclohexanecaibaldehyde 

[0322] 	[Formula 137] 

OHO- 	0 
to 

 

(1) Synthesis of trans-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide 

[0323] 	[Formula 138] 
/ 

0-N 
OH 

0 

Instead of 4-(bromomethyl)benzoic acid, trans-4-hydroxycyclohexanecarboxylic 

acid (7.21 g) was used and treated by the same technique as in Reference Example 16-1(1) to 

give trans-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide as a colorless oil 

(8.52 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.21 - 1.40 (m, 2 H) 1.49 - 1.68 (m, 2 H) 

1.78 - 1.90 (m, 2 H) 2.00 - 2.13 (m, 2 H) 2.54 - 2.73 (m, 2 H) 3.18 (s, 3 H) 3.57 - 3.74 (m, 

4 H). 

(2) Synthesis of trans-4-{[tert-butyl(dimethypsilyl]oxyl-N-methoxy-N-

methylcyclohexanecarboxamide 

[0324] 	[Formula 139] 
/ 

O-N i 	yi., 	OTBS 
0 

To a solution in N,N-dimethylformamide (91 mL) of the compound (8.52 g) 

obtained in step (1) above, imidazole (4.03 g) and tert-butyldimethylchlorosilane (6.86 g) 

were added and the mixture was stirred at room temperature for 1.5 hours. 	The reaction 

mixture was concentrated under reduced pressure and water was added to the resulting 

residue. 	After extraction with ethyl acetate, the combined organic layers were washed with 
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water and saturated brine. 	The washed organic layers were dried over anhydrous 

magnesium sulfate and after removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-75:25) to give the titled compound 

as a colorless oil (10.5 g). 

'H NMR (200 MHz, CHLOROFORM-d) 8 ppm 0.06 (s, 6 H) 0.88 (s, 9 H) 1.15 - 1.69 (m, 

4 H) 1.71 - 2.08 (m, 4 H) 2.50 - 2.73 (m, 1 H) 3.17 (s, 3 H) 3.48 - 3.75 (m, 4 H). 

(3) Synthesis of trans-4-[(4-fluorobenzyl)oxy]-N-methoxy-N- 

methylcyclohexanecarboxamide 

[0325] 	[Formula 140] 
\ 	/ 
0 -N 

O11'" 
• 

To a solution in acetonitrile (11 mL) of the compound (1.00 g) obtained in step (2) 

above, triethylsilane (579 mg) was added. 	Bismuth tribromide (104 mg) and 4-

fluorobenzaldehyde (617 mg) were added under cooling with ice and the mixture was stirred 

at room temperature for two hours. 	To the reaction mixture, a saturated aqueous solution of 

sodium hydrogencarbonate and ethyl acetate were added and the insoluble matter was 

removed by filtration through Celite (registered trademark). 	The organic layer in the filtrate 

was separated and washed with saturated brine. 	The washed organic layer was dried over 

anhydrous magnesium sulfate and after removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound 

as a colorless oil (0.61 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.23 - 1.43 (m, 2 H) 1.47 - 1.65 (m, 2 H) 

1.79 - 1.93 (m, 2 H) 2.10 - 2.23 (m, 2 H) 2.57 - 2.74 (m, 1 H) 3.18 (s, 3 H) 3.29 - 3.43 (m, 

1 H) 3.70 (s, 3 H) 4.52 (s, 2 H) 6.97 - 7.08 (m, 2 H) 7.25 - 7.36 (m, 2 H). 

(4) Synthesis of the titled compound 

The compound (0.59 g) obtained in step (3) above was used and treated by the same 
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technique as in Reference Example 23-1(2) 

(0.46 g). 

II-I NMR (300 MHz, CHLOROFORM-d) 

3.25 - 3.41 (m, 1 H) 4.52 (s, 2 H) 6.97 - 7.08 

1 H). 

[0326] 	In the following Reference Examples 

corresponding aldehydes was used and treated 

Example 39-1 or modifications thereof to 

structures of the synthesized compounds 

1. 

[0327] 	[Table 15-1] 

to give the titled compound as a yellow oil 

S ppm 1.27 - 1.49 (m, 4 H) 1.97 - 2.34 (m, 5 

(m, 2 H) 7.25 - 7.36 (m, 2 H) 9.62 - 9.70 (m, 

H) 

15- 

39-2 to 39-7, a commercial grade of the 

by the method described in Reference 

synthesize the intended compounds. 	The 

and their NMR and MS data are shown in Table 

Compound 
No. 

Structure Analytical Data Salt 
information 

Reference 
Example 

39-2 

.0 
%, 

In HE (300 MHz. CHIEROHOBH74) 6 PPM 1.22 - 1.49\(m, 4 ID 
1.99 - 2.18 (m, 4 A) 	2.18 - 2.31 ( 	1 1) 3.28 - 7.41 	(ID, 1 
/I) 4.56 (s. 	2 II) 7.23 - 7.39 (m, 5 ID 	9.61 - 9.89 (m, 	I H). 

II 

Reference 
Example 

39-3 

Q.. 111 NMR  (300  H118,  CHLOHOHOIWd) 	6 PpM 0.1.4 - 0.24 (m. 2 10 
(A - 0.59 (m. 	2 ID 	0.96 - 1.13 (in, 	1 1I) 1.17-- 1.43 (m... 4 
ID 1.93 - 2.30 	(in. 	5 ID 	3.14 - 3.33 (m, 3 H) 9.62 - 9.67 (m. 
1 	H). 

0-3 

\ < 

Reference 
Example 

39-4 

0 

a 

III WAR (300 MHz. CHLSHOFORX-(1) 	6 .ppm 1.20 - 1.42 (b, 411) 
1.92 - 2.20 (th, ;5'H) 	2.87 (t, 	J4.3 Hs, 	213) 	2.14 - 3.29 (m, 
1 II) 	2.67 (t, 34.3 Hz, 	2 H) 	7.15 - 7.36 (m, 	E H) 9.61 - 
S.67 	(m, 	1 II). 

Reference 
Example 

39-5 

0 

'II 'RR (309 1111z. CHLORDEORK-(1) 	6' ppm 1.12 - 1.40 •(m, RH). 
1.44 - 1.81 (m, 7 H) 	1.85 - 2.30 (m, 5 H) 348 - 3.22 (m, 1 
H) 3.32 (d. 	J-1.1 Hz. 2 H)9.62 - 9.69 (m. 1,H). 

- \ 	7--- 

\----- 

Reference 
Example 

39-6 

0 
'H NMI? (ZOO Hz, CHLOR020911-d) 	6 ppm 1.21 -1:51 (m, 4 HI 
1.92 - 2.31 	(m, 	5.H) 	2.34 	(s, 	3 ID 3.20 - 3.43 (m, 	1 H) 4.52 
(s, 	2 H) 7.09 - 7.28 (M. 4 II) 	9.81 - 9.68 (M. 	1 B). 

\ 	/  

- ----‘ 	 t 

Reference 
Example 

0 
HI NE (200 Hz. CHLOROFORM-d)" 6 bps 1.17 - 1.77 (m. '6 10 
1.80 - 2.29 	(m. 	9 ID 	3.11 	- 3.33 (m. 1 H) 3.90 -.4.13 (m, 1 
H) 	9.59 - 9.68 	(m. 	1 II). 

b
39-7 
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Reference Example 40-1 

4-(Piperidin-1-ylcarbonyl)benzaldehyde 

[0328] 	[Formula 141] 

° 0 HC 410 

kN
— \ \ 

/ 

To a solution of 4-carboxybenzaldehyde (1.06 g) in chloroform (14.1 mL), 1-(3-

dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride (2.03 g), 1-hydroxybenzotriazole 

monohydrate (1.62 g) and piperdine (1.05 mL) were added. 	After stirring the mixture at 

room temperature for 15 hours, a saturated aqueous solution of ammonium chloride was 

added. 	After extraction with ethyl acetate, the combined organic layers were washed with 

saturated brine. 	The washed organic layers were dried over anhydrous magnesium sulfate 

and after removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 85:15-30:70) to give the titled compound as a colorless oil (1.57 g). 

II-I NMR (300 MHz, CHLOROFORM-d) S ppm 1.50 - 1.53 (m, 2 H) 1.65 - 1.73 (m, 4 H) 

3.24 - 3.35 (m, 2 H) 3.68 - 3.79 (m, 2 H) 7.52 - 7.57 (m, 2 H) 7.90 - 7.96 (m, 2 H) 10.05 (s, 

1 H). 

MS ESI/APCI Dual posi: 218[M+H]t 

MS ESI/APCI Dual nega: 232[M+CII. 

[0329] 	In the following Reference Examples 40-2 to 40-8, a commercial grade of the 

corresponding amines was used and treated by the method described in Reference Example 

40-1 or modifications thereof to synthesize the intended compounds. 	The structures of the 

synthesized compounds and their NMR and MS data are shown in Table 16-1. 

[0330] 
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[Table 16-1] 
Compound Structure 

No. imamabon Analytical Data sdt 

Reference 
Example 

40-2 

0 	 0 
1H 1411% (600 MHz, OLOROFORI/-d) 	6 	PpM i..00 (t, 	J=7.4 Hz, 	311) 
1.88 (an, J=7.4 11z, 	2'H) 	3.42 - 3.47 	le. 	2 10 8.16 (br. s.. 
1 11) 7.88 - 7.92 (a, 2 H) 7.92 - 7.96 (a, 2 10 10.07 (s, 	1 
ED. 
KS ESI/APC1 Dual POS1: 192111+11D. 
MS ESIAPC1 Dual neza: 190111-411, 226141+011-. \ 	 

Reference 
Example 

40-3 

0 
'H 11118 (300 11Hz, DHS0-4) 	6 	PPM 2.63 (br. a.. 	6 H) 	2.03 (u, 
.147.2 Hz, 	2 11) 	2.61 	(br. 	s., 	2 /I) 	7.97 	(d,.148.1 	Hz, 	2 11) 
8.14 	(d, 	J=8.1 Ili, 	2 II) 	9.44 	- 9.67- (m, 	) 11) 10.08 	(s, 	1 I). 
Ks EWER! Dual yes i : 2211)11-1111 . 
1I5 ES1/UPC1 Dual mesa: ano-ar . 11 	111,1 	

\ 

Reference 
Example 

40-4 

0 	 0 
`a 11HR (300 MHz. 011LOROFOR11-d) 	6 ,ppm 2.11 	(s, 3 11) 	3.71 - 
3.81 	(a, 	2 ID 4.29 - 4.37 (ra. 	2 ID 	6.71 	(br. s., 	1 H) 7.88 - 
8.00 (a, 	4 ID 10.09 (s, 1 10. 
MS ESI/APCI 	Dual POS1: 	258186+Ha1'. 
HS ESI/APC1 Dual nage: aow-ar. 

• 

1-111-) / 

Reference 
Example 

40-5 

0 	- 	0 
0 

Taxa. (300 /Allz. CHLOROFORM -d) 	8 PPM 2.01 - 2:20-:(m, 2 II) 
2,42 (t. 	J=8.4 Hz. 	2 II) 	3.38 - 3.73 (m. 	6 11) 7.57 - 7.77 (a, 
1 If) 	7.87 - 8.03 (a, 	4 11) 	10.07 	(s, 1 H). 
ES'ESIAPCI Dual posi: 2831.11+. 140 
lISTSI/APC1 Dual nesa: 	259131-H1`.. 

/ 	HA 	A 
---\\ 	r"-- 

N 
\----- 

Reference 
Example 

40-6 

* El 
4 

_ 	
/% 

Hi lam  lam(-300Iliz. 6111.090FORIN) d PPM 4.Z8 ,(1, J44.5 ID. 2 
7A9 - 7.28 (a, 1 1) 7.29 - 7.39 (a. 1 ID 7.86 - 7.76 (m, 1 
II) 7.77 - 7.8b (m, 	1 JO 7.89 - 8.11 (m, 4 H) 8.52 - 8.64 (a. 
13), I0.09 (s. 1 H). 
Ms ESIAPC1 Dual POS1: 2411.11+111, 2631.1b-Nar. 
HS ESIJAPC1 Dual mega: 23911-11Y. 

Reference 
Example 

40-7 

0 	i1 /4 	0 
'LEHR (300 1,111z. CHLOROFORM-id) 	5 ppm 3.07 - 2.17 (a. 2 H) 
3.88 (dd. J=6.-5, 5.7 Hz, 2 ID 7.16 - 	2:11) 	- 
7.73 (a, 	1 11) 7.82 - 8.01, Di, 	5 ID 	8A7 - 8.87 (m, 1 11) 
10.08 	(s. 	1 	11). 
MS ES1/8961 Dua] POSY. 25511+11.1 4 . 2771.11+IlaY. 
MS ES1/APCI Dual ma: 26311-111- . 

\ / 
< jiiii ----\ 

\ / 

Reference 
Example 

40-8 

0 	 0 

\ 

'11 NPR (3001/1z, CHLOROFDRI-d) 	6 p.m 1.52 (s, 9,86) 4-.16 (d. 
.1.5.0 Hz, 	2 H) 	6:75 (br. s.. 	1 ID 7.96 (a, 4"111 10.09 (s. 1 
H). 
MS 58114861 Duel POSi : 28611+Na f. . 
HS ESI/APCI Dual mesa: 26211I-HY. 

11 	Hif 

0 

Reference Example 41-1 

5-(4-Methylphenoxy)pyrazine-2-carbaldehyde 

[0331] 	[Formula 142] 
OHC 	N,  

i 	001 
N'.1  0 

(1) Synthesis of methyl 5-(4-methylphenoxy)pyrazine-2-carboxylate 

[0332] 
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[Fawnla 143] 
0 

'-0 ,,IN1 .-k- 	Is 

`N--  0 

Instead of 4-hydroxybenzotrifluoride and 6-bromo-3-pyridinecarboxyaldehyde, p-

cresol (833 mg) and methyl 5-chloro-2-pyrazinecarboxylate (1.33 g) were respectively used 

and treated by the same technique as in Reference Example 13-1 to give methyl 544-

methylphenoxy)pyrazine-2-carboxylate as a colorless solid (1.36 g). 

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 2.39 (s, 3 H) 4.01 (s, 3 H) 7.03 - 7.09 (m, 

2 H) 7.18 - 7.33 (m, 2 H) 8.48 (d, J=1.2 Hz, 1 H) 8.83 (d, J=1.2 Hz, 1 H). 

MS ESUAPCI Dual posi: 245[M+H]'. 

(2) Synthesis of the titled compound 

The compound (1.36 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 16-1(3) to give the titled compound as a colorless solid 

(1.10 g). 

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 2.40 (s, 3 H) 7.02 - 7.10 (m, 2 H) 7.22 - 7.31 

(m, 2 H) 8.51 (d, J=1.2 Hz, 1 H) 8.71 (d, J=1.2 Hz, 1 H) 10.08 (s, 1 H). 

MS ESI/APCI Dual posi: 215[M+H]t. 

Reference Example 41-2 

5-(4-Chlorophenoxy)pyrazine-2-carbaldehyde 

[0333] 	[Formula 144] 
OHC 	1‘1, 	CI 

INFO el  

Instead of p-cresol, 4-chlorophenol (2.23 g) was used and treated by the same 

technique as in Reference Example 41-1 to give the titled compound as a pale yellow solid 

(0.45 g). 

11-INMR (300 MHz, CHLOROFORM-d) 3 ppm 7.08 - 7.20 (m, 2 H) 7.36 - 7.49 (m, 2 H) 

8.55 (d, J=1.4 Hz, 1 H) 8.67 - 8.72 (m, 1 I-1) 10.09 (s, 1 H). 

MS ESI/APCI Dual posi: 235[M+H]+. 
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Reference Example 41-3 

5-(4-Cyclopropylphenoxy)pyrazine-2-carbaldehyde 

[0334] 	[Formula 145] 

OHC 	I1 /41 	
st 
	A 

'N'O WI  
(1) Synthesis of 5-(4-bromophenoxy)pyrazine-2-carbaldehyde 

[0335] 	[Formula 146] 
OHC,_,N,, 	

at 
 Br 

N--  0 lir 

Instead of p-cresol, 4-bromophenol (5.01 g) was used and treated by the same 

technique as in Reference Example 41-1 to give 5-(4-bromophenoxy)pyrazine-2-

carbaldehyde as a pale brown solid (1.88 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 7,09 (d, J=9.0 Hz, 2 H) 7.58 (d, J=9.0 Hz, 

2 1-1) 8.55 (d, J=1.2 Hz, 1 H) 8.70 (s, 1 H) 10.09 (s, 1 H). 

MS ESI/APCI Dual posi: 279[M+H]`. 

(2) Synthesis of 2-(4-bromophenoxy)-5-(1,3-dioxolan-2-yl)pyrazine 

[0336] 	[Formula 147] 
rO,  
so 	Ns.,, 	, 	Br 

N'''''0 	'''''.. 

To a solution in toluene (20 mL) of the compound (1.66 g) obtained in step (1) 

above, ethylene glycol (1.11 g) and p-toluenesulfonic acid monohydrate (56.6 mg) were 

added and, thereafter, the mixture was stirred at 140°C for an hour using a Dean-Stark 

apparatus. 	After cooling the reaction mixture to room temperature, a saturated aqueous 

solution of sodium hydrogencarbonate was added to it under cooling with ice and extraction 

was conducted with ethyl acetate. 	The combined organic layers were washed with saturated 

brine and dried over anhydrous magnesium sulfate. 	The desiccant was removed by 

filtration and the filtrate was concentrated under reduced pressure. 	Purification by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-60:40) gave 2-(4-bromophenoxy)- 
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5-(1,3-dioxolan-2-yl)pyrazine as a colorless solid (1.78 g). 

11-INMR (300 MHz, CHLOROFORM-d) 5 ppm 4.01 - 4.24 (m, 4 H) 5.92 (s, 1 H) 7.05 (d, 

J=9.0 Hz, 2 H) 7.48 - 7.59 (m, 2 H) 8.26 - 8.30 (m, 1 FI) 8.40 - 8.44 (m, 1 H). 

MS ESI/APCI Dual posi: 323[M+H]'. 

(3) Synthesis of 2-(4-cyclopropylphenoxy)-5-(1,3-dioxolan-2-yl)pyrazine 

[0337] 	[Formula 148] 
7--0 

\ 	
A 

0 

14111  NCO 

The compound (1.73 g) obtained in step (2) above was used and treated by the same 

technique as in Reference Example 14-5(2) to give 2-(4-cyclopropylphenoxy)-5-(1,3-

dioxolan-2-yl)pyrazine as a brown oil (2.46 g). 

11-INMR (300 MHz, CHLOROFORM-d) 5 ppm 0.65 - 0.74 (m, 2 H) 0.91 - 1.02 (m, 2 H) 

1.84 - 1.98 (m, 1 H) 4.02 - 4.23 (m, 4 H) 5.91 (s, 1 H) 6.98 - 7.07 (m, 2 H) 7.09 - 7.16 (m, 

2 11) 8.26 - 8.30 (m, 1 II) 8.35 - 8.42 (m, 1 H). 

MS ESI/APCI Dual posi: 285[M+H]+. 

(4) Synthesis of the titled compound 

To a solution in acetone (107 mL) of the compound (2.46 g) obtained in step (3) 

above, p-toluenesulfonic acid monohydrate (2.04 g) was added and the mixture was stirred at 

50°C for two hours. 	After cooling the reaction mixture to room temperature, a saturated 

aqueous solution of sodium hydrogencarbonate was added to it under cooling with ice and 

two extractions were conducted with ethyl acetate. 	The combined organic layers were dried 

over anhydrous magnesium sulfate; thereafter, the desiccant was removed by filtration and 

the filtrate was concentrated under reduced pressure. 	The resulting residue was purified by 

silica gel column chromatography (n-hexane:ethyl acetate = 100:0-80:20) to give the titled 

compound as a colorless solid (0.67 g). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.66 - 0.78 (m, 2 H) 0.91 - 1.05 (m, 2 H) 

1.87 - 2.00 (m, 1 H) 7.01 - 7.10 (m, 2 H) 7.12 - 7.20 (m, 2 H) 8.51 (s, I H) 8.71 (s, 1 H) 10.08 

(s, 1 H). 
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MS ESI/APCI Dual posi: 241[M+H]'. 

Reference Example 41-4 

2-(4-Methylphenoxy)pyrimidine-5-carbaldehyde 

[0338] 	[Formula 149] 
OHC„ ,..,, N 	gib  

„it, 
N 0 IV 

(1) Synthesis of 2-chloro-5-(1,3-dioxolan-2-yepyrimidine 

[0339] 	[Formula 150] 
CO 

0 AN 
, JI,  '''N 	CI 

The compound 2-chloropyrimidine-5-carbaldehyde (1.00 g) was used and treated 

the same technique as in Reference Example 41-3(2) to give 2-chloro-5-(1,3-dioxolan-2-

yl)pyrimidine as a pale yellow oil (290 mg). 

by 

IH NMR (300 MHz, CHLOROFORM-d) S ppm 3.96 - 4.21 (m, 4 H) 5.89 (s, 1 H) 8.71 (s, 

2 H). 

MS ESI/APCI Dual posi: 187[M+H]+. 

(2) Synthesis of 5-(1,3-dioxolan-2-y1)-2-(4-methylphenoxy)pyrimidine 

[0340] 	[Formula 151] 
cc 

0 	--- N 

*4A0 

The compound (290 mg) obtained in step (1) above was used and treated by the 

same technique as in Reference Example 13-1 to give 5-(1,3-dioxolan-2-yl)-2-(4-

methylphenoxy)pyrimidine as a colorless solid (380 mg). 

11-1 NMR (300 MHz, CHLOROFORM-d) 5 ppm 2.37 (s, 3 H) 3.97 - 4.19 (m, 4 H) 5.83 (s, 

1 H) 7.04 - 7.10 (m, 2 H) 7.19 - 7.26 (m, 2 H) 8.61 (s, 2 H). 

MS ESI/APCI Dual posi: 259[M+H]'. 

(3) Synthesis of the titled compound 

The compound (380 mg) obtained in step (2) above was used and treated by the 
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same technique as in Reference Example 41-3(4) to give the titled compound as a colorless 

solid (139 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.39 (s, 3 H) 7.09 (d,1=8.3 Hz, 2 H) 7.26 (d, 

J=8.3 Hz, 2 H) 9.01 (s, 2 H) 9.99 - 10.09 (m, 1 H). 

MS ESI/APCI Dual posi: 215[M+11]+. 

Reference Example 42-1 

1-(Pyrimidin-2-yl)piperidine-4-carbaldehyde 

[0341] 	[Formula 152] 
\ 	ND  

OHC 	Nom,. /  
/ 	N • 

(1) Synthesis of [1-(pyrimidin-2-yppiperidin-4-yllmethanol 

[0342] 	[Formula 153] 
HO  	N.) 

N-(, 
c 	

/ 
i 	N 	' 

To a solution of 4-piperidinemethanol (1.00 g) in dimethyl sulfoxide (28.9 mL), 2-

chloropyrimidine (994 mg) and potassium carbonate (2.40 g) were added and the mixture 

was stirred at 100°C for three hours. 	After cooling the reaction mixture to room 

temperature, water was added to it and extraction was conducted with ethyl acetate. 	The 

combined organic layers were dried over anhydrous sodium sulfate and after removing the 

desiccant by filtration, the filtrate was concentrated under reduced pressure to give [1- 

([pyrimidin-2-yl)piperidin-4-yl]methanol as a colorless oil (1.50 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.14 - 1.32 (m, 2 H) 1.72 - 1.89 (m, 3 H) 

2.82 - 2.96 (m, 2 H) 3.53 (d, J=5.9 Hz, 2 H) 4.74 - 4.85 (m, 2 H) 6.41 - 6.47 (m, 1 H) 8.26 - 

8.33 (m, 2 H). 

MS ESI/APCI Dual posi: 194[M+H]+  . 

(2) Synthesis of the titled compound 

The compound (1.50 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 19-1 to give the titled compound as a yellow oil (1.21 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.57 - 1.72 (m, 2 H) 1.94 - 2.05 (m, 2 H) 
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2.49 - 2.61 (m, 1 H) 3.12 - 3.24 (m, 2 H) 4.53 - 4.64 (m, 2 H) 6.48 (t, 7=4.7 Hz, 1 H) 8.31 (d, 

J=4.7 Hz, 2 H) 9.70 (d, J=0.9 Hz, 1 H). 

MS ESI/APCI Dual posi: 192[M+Hr. 

Reference Example 42-2 

1-(Cyclopropylacetyppiperidine-4-carbaldehyde 

[0343] 	[Formula 154] 
\ 	0 

OHC-( N-c_
< 

 

(1) Synthesis of 2-cyclopropy1-1-[4-(hydroxymethyl)piperidin-l-yl]ethanone 

[0344] 	[Fommia 155] 
HO ( 

\N_
IL

ci 

 

Instead of 4-(bromomethyl)benzoic acid and N,O-dimethylhydroxylamine 

hydrochloride, cyclopropylacetic acid (869 mg) and 4-piperidinemethanol (1.00 g) were 

respectively used and treated by the same technique as in Reference Example 16-10) to give 

the titled compound as a colorless oil (1.25 g). 

111 NMR (300 MHz, CHLOROFORM-d) S ppm 0.12 - 0.23 (m, 2 H) 0.51 - 0.60 (m, 2 II) 

0.96 - 1.30 (m, 3 H) 1.54 - 1.90 (m, 3 H) 2.28 (d, J=6.7 Hz, 2 H) 2.47 - 2.65 (m, 1 II) 2.95 - 

3.10 (m, I H) 3.43 - 3.59 (m, 2 H) 3.80 - 3.94 (m, 1 II) 4.60 - 4.76 (m, 1 H). 

MS ESUAPCI Dual posi: 198[M+H]'. 

(2) Synthesis of the titled compound 

The compound (1.25 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 19-1 to give the titled compound as a yellow oil 

(800 mg). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 0.13 - 0.22 (m, 2 H) 0.52 - 0.61 (m, 2 H) 

0.96 - 1.10 (m, 1 H) 1.50 - 1.71 (m, 2 H) 1.88 - 2.03 (m, 2 H) 2.29 (d, J=6.8 Hz, 2 II) 2.45 - 

2.59 (m, 1 H) 2.92 - 3.04 (m, 1 H) 3.11 - 3.25 (m, 1 II) 3.72 - 3.84 (m, 1 II) 4.29 - 4.41 (m, 

1 H) 9.68 (s, 1 H). 

MS ESI/APCI Dual posi: 196[M+H]'. 



- 160 - 

Reference Example 43-1 

1-(Pyrimidin-2-yl)azetidine-3-carbaldehyde 

[0345] 	[Formula 156] 
N — 

0 HC 	N--4. 	,)  
N 

(1) Synthesis of tert-butyl 3-[methoxy(methypcarbamoyl]azetidine-1-carboxylate 

[0346] 	[Formula 157] 
0 	0 
t! CN-4 

0 	0 ( -N 
/ 	\ 

To a solution of 1-(tert-butoxycarbonyl)azetidine-3-carboxylic acid (5.00 g) in 

tetrahydrofuran (62.1 mL), 1,1'-carbonyldiimidazole (6.05 g) was added and the mixture was 

stirred at room temperature for an hour. 	To the reaction mixture, a solution of N,O-

dimethylhydroxylamine hydrochloride (3.64 g) and triethylamine (4.02 g) in acetonitrile 

(62.1 mL) was added and the mixture was stirred at the same temperature for 15 hours. 	The 

reaction mixture was concentrated under reduced pressure and water was added to the 

resulting residue. 	Extraction was conducted with ethyl acetate and the combined organic 

layers were washed with an aqueous solution of 5% citric acid and saturated brine. 	The 

washed organic layers were dried over anhydrous sodium sulfate and after removing the 

desiccant by filtration, the filtrate was concentrated under reduced pressure to give tert-butyl 

3-rmethoxy(methyl)carbamoyllazetidine-l-carboxylate as a pale yellow oil (7.30 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.43 (s, 9 H) 3.21 (s, 3 H) 3.56 - 3.68 (m, 

4 H) 4.00 - 4.09 (m, 2 H) 4.09 - 4.19 (m, 2 H). 

(2) Synthesis of N-methoxy-N-methyl-1-(pyrimidin-2-yflazetidine-3-carboxamide 

[0347] 	[Formula 158] 
0  

CND\  / 0 -N 	N 
/ 	\ 

To a solution in chloroform (24.8 mL) of the compound (7.30 g) obtained in step (1) 

above, trifluoroacetic acid (12.4 mL) was added and the mixture was stirred at room 

temperature for 15 hours and then concentrated under reduced pressure. 	The resulting 
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residue (6.29 g) was used and treated by the same technique as in Reference Example 42-1(1) 

to give N-methoxy-N-methyl-1-(pyrimidin-2-y0azetidine-3-carboxamide as a colorless solid 

(810 mg). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 3.23 (s, 3 H) 3.70 (s, 3 H) 3.80 - 3.96 (m, 

1 H) 4.16 - 4.41 (m, 4 H) 6.51 - 6.59 (m, 1 H) 8.28 - 8.35 (m, 2 H). 

MS ESI/APCI Dual posi: 223[M+H]'. 

(3) Synthesis of the titled compound 

The compound (810 mg) obtained in step (2) above was used and treated by the 

same technique as in Reference Example 16-1(3) to give the titled compound as a colorless 

oil (707 mg). 

MS ESI/APCI Dual posi: 164[M+Hr. 

Reference Example 44-1 

tert-Butyl 4-formy1-2-methyl-1H-imidazole-l-carboxylate 

[0348] 	[Formula 159] 
N 
  

0 HC —C11 

Y ')< 
O 

To a solution of 2-methyl-1H-imidazole-4-carbaldehyde (500 mg) in chloroform 

(15 mL), di-tert-butyl dicarbonate (1.19 g), triethylamine (949 'IL), and 4-

dimethylaminopyridine were added and the mixture was stirred at room temperature for 30 

minutes. 	To the reaction mixture, a saturated aqueous solution of sodium 

hydrogencarbonate was added and extraction was conducted with chloroform. 	The 

combined organic layers were passed through a phase separator and thereafter concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography to give the titled compound as a colorless solid (883 mg). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.64 (s, 9 H) 2.68 (s, 3 H) 7.98 (s, 1 H) 9.85 

(s, 1 H). 

MS ESI/APCI Dual posi: 233[M+Na]+. 

MS ESI/APCI Dual nega: 209[M-H]-. 
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Reference Example 45-1 

1-(4-Cyclohexy1-3-fluorophenyOmethanearnine hydrochloride 

[0349] 	[Formula 160] 
HCI 	F 

H2N 

(1) Synthesis of 4-cyclohexen-l-y1-3-fluorobenzonitrile 

[0350] 	[Formula 161] 
F 

NC 4. . 

To a mixture of 3-fluoro-4-iodobenzonitrile (1.53 g), 1-cyclohexen-1-yl-boronic 

acid (938 mg), bis(triphenylphosphine)palladium(II) dichloride (435 mg) and ethanol 

(9.75 mL), sodium ethoxide (about 20%, solution in ethanol, 5.75 mL) was added and the 

mixture was stirred at 90°C for 15 minutes under irradiation with microwaves. 	After being 

cooled to room temperature, the reaction mixture was poured into water and three extractions 

were conducted with chloroform. 	The combined organic layers were washed with saturated 

brine and passed through a phase separator to be concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

100:0-75:25) to give the titled compound as a pale yellow oil (980 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.63 - 1.84 (m, 4 H) 2.18 - 2.29 (m, 2 H) 

2.30 - 2.41 (m, 2 H) 6.01 - 6.10 (m, 1 H) 7.27 - 7.42 (m, 3 H). 

MS ESI/APCI Dual posi: 224[M+Na]+. 

MS ESI/APCI Dual nega: 236[M+Clf. 

(2) Synthesis of the titled compound 

To a solution in isopropyl alcohol (24 mL) of the compound (980 mg) obtained in 

step (1) above, a solution (3.7 mL) of 4 mol/L hydrogen chloride in 1,4-dioxane and 20% 

palladium hydroxide/carbon (98 mg) were added. 	The mixture was stirred at room 

temperature for 4 hours in a hydrogen atmosphere. 	The reaction mixture was filtered 

through Celite (registered trademark) and the filtrate was concentrated under reduced 
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pressure. 	To a solution of the resulting residue in ethanol (10 mL), a solution (2.0 mL) of 

2 mol/L hydrogen chloride in methanol and 20% palladium hydroxide/carbon (98 mg) were 

added. 	The mixture was stirred at room temperature for 26 hours in a hydrogen atmosphere. 

The reaction mixture was filtered through Celite (registered trademark) and the filtrate was 

concentrated under reduced pressure. 	To the resulting residue, ethanol (5 mL) and diethyl 

ether (50 mL) were added and the mixture was stirred for 15 minutes. 	The resulting 

precipitate was recovered by filtration to give the titled compound as a brown solid (1.06 g). 

'H NMR (300 MHz, DMSO-d6) 8 ppm 1.14 - 1.54 (m, 5 H) 1.63 - 1.86 (m, 5 H) 2.70 - 2.87 

(m, 1 H) 3.99 (s, 2 H) 7.22 - 7.42 (m, 3 H) 8.43 (br. s., 2 H). 

MS ESI/APCI Dual posi: 208[M-FH] E. 

Reference Example 45-2 

1[4-(Arninomethyl)pheny1]-4,4-difluorocyclohexanol hydrochloride 

[0351] 	[Formula 162] 
HCI 

H2N ®

HO 

(1) Synthesis of 4-(4,4-difluoro-1 -hydroxycyclohexyl)benzonitrile 

[0352] 	[Formula 163] 

NC 4i 411 F 

HO 

To a solution of 4-iodobenzonitrile (5.35 g) in tetrahydrofuran (100 mL), 

isopropylmagnesium bromide (about 1 mol/L, solution in tetrahydrofuran, 35 mL) was added 

dropwise at -40°C in an argon atmosphere. 	After stirring the mixture at that temperature for 

an hour, a solution of 4,4-difluorocyclohexanone (4.70 g) in cyclopentyl methyl ether 

(10 mL) was added dropwise. 	The mixture was brought to room temperature over a period 

of 5.5 hours and a saturated aqueous solution of ammonium chloride was added. 	Three 

extractions were conducted with ethyl acetate and the combined organic layers were washed 

with saturated brine and thereafter dried over anhydrous magnesium sulfate. 	The insoluble 

matter was removed by filtration and the filtrate was concentrated under reduced pressure. 
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The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl 

acetate = 95:5-40:60) to give 4-(4,4-difluoro-l-hydroxycyclohexyl)benzonitrile as a colorless 

solid (2.19 g). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.77 - 1.92 (m, 2 H) 2.00 - 2.45 (m, 6 H) 

7.58 - 7.72 (m, 4 H). 

MS EI posi: 237[M]`. 

(2) Synthesis of the titled compound 

The compound (2.19 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 45-1(2) to give the titled compound as a colorless solid 

(1.51 g). 

'H NMR (300 MHz, DMSO-d5) 8 ppm 1.66 - 1.79 (m, 2 H) 1.85 - 2.04 (m, 4 H) 2.09 - 2.36 

(m, 2 H) 3.99 (s, 2 H) 5.28 (s, 1 H) 7.40 - 7.48 (m, 2 H) 7.49 - 7.57 (m, 2 H) 8.32 (br. s., 

3 H). 

MS ESI/APCI Dual posi: 242[M+H]*. 

MS ESI/APCI Dual nega: 276[M+Clf. 

Reference Example 46-1 

11trans-3-(4-Chlorophenoxy)cyclobutyl]methaneamine 

[0353] 	[Formula 164] 
CI 

H2N 	41 

(1) Synthesis of N-benzy1-3-oxocyclobutanecarboxamide 

[0354] 	[Formula 165] 

NH 
“0 

0 

To a solution of 3-oxocyclobutanecarboxylic acid (13.5 g) in tetrahydrofuran 

(135 mL), 1,1'-carbonyldiimidazole (23.0 g) was added under cooling with ice. 	The 

mixture was brought to room temperature and stirred for 90 minutes. 	Benzylamine 
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(15 5 mL) was added and the mixture was stirred at that temperature for 14 hours. 	The 

crude product was adsorbed on diatomaceous earth with the solvent being distilled off under 

reduced pressure. 	The crude product adsorbed on the diatomaceous earth was purified by 

silica gel column chromatography (chloroform:methanol = 100:0-95:5) to 	N-benzyl-3- give 

oxocyclobutanecarboxamide as a colorless solid (16.9 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.89 - 3.10 (m, 1 H) 3.11 - 3.32 (m, 2 H) 

3.41 - 3.67 (m, 2 H) 4.50 (d, J=5.8 Hz, 2 H) 7.25 - 7.42 (m, 5 H). 

MS ESI/APCI Dual posi: 204[M+H]'. 

(2) Synthesis of cis-3-[(benzylamino)methyl]cyclobutanol 

[0355] 	[Formula 166] 

`NH 
\--0-01-1 

The compound (16.9 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example 23-1(2) to give cis-3-[(benzylamino)methyl]cyclobutanol 

as a pale yellow oil (16.2 g). 

1H NMR (300 MHz, DMSO-d5)  S ppm 1.35 - 1.57 (m, 2 H) 1.66 - 1.93 (m, 2 H) 2.12 - 2.36 

(m, 2 H) 2.42 - 2.53 (m, 2 H) 3.69 (s, 2 H) 3.78 - 4.00 (m, 1 H) 7.12 - 7.41 (m, 5 H). 

MS ESI/APCI Dual posi: 192[M+H]'. 

(3) Synthesis of cis-3-(aminomethyl)cyclobutanol 

[0356] 	[Formula 167] 
H2N 

\---0--,OH 

The compound (16.2 g) obtained in step (2) above was used and treated by the same 

technique as in Reference Example 29-1(4) to give cis-3-(aminomethyl)cyclobutanol as a 

colorless oil (10.4 g). 

'H NMR (300 MHz, DMSO-d6) 5 ppm 1.29 - 1.51 (m, 2 I-I) 1.53 - 1.70 (m, 1 H) 2.08 - 2.29 

(m, 2 H) 2.41 - 2.51 (m, 2 H) 3.76 - 3.98 (m, 1 F1). 

(4) Synthesis of tert-butyl [(cis-3-hydroxycyclobutyl)methyl]carbamate 
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[0357] 	[Formula 168] 

O.  
-NH 

0 	\--0-0H 

The compound (10.3 g) obtained in step (3) above was used and treated by the same 

technique as in Reference Example 44-1 to give tert-butyl [(cis-3-

hydroxycyclobutyl)methyl]carbamate as a colorless solid (6.08 g). 

1H NMR (600 MHz, DMS0-4) 6 ppm 1.37 (s, 9 II) 1.37 - 1.49 (m, 2 H) 1.66 - 1.79 (m, 1 H) 

2.08 - 2.23 (m, 2 H) 2.87 - 2.91 (m, 2 H) 3.78 - 3.91 (m, 1 H) 4.82 - 4.94 (m, 1 H) 6.76 (t, 

J=5.4 Hz, 1 H). 

MS ESUAPCI Dual posi: 224[M+Nar. 

MS ESI/APCI Dual nega: 200[M-H]-• 

(5) Synthesis of tert-butyl {[trans-3-(4-chlorophenoxy)cyclobutyl]methyl}carbamate 

[0358] 	[Formula 169] 
CI 

) 0 
>-NH 

0 	O. 

Instead of 4-hydroxybenzaldehyde and 2-cyclopropylethanol, 4-chlorophenol 

(767 mg) and the compound (1.00 g) obtained in step (4) above were respectively used and 

treated by the same technique as in Reference Example 11-1 to give tert-butyl {[trans-3-(4-

chlorophenoxy)cyclobutyl]methyl}carbamate as a colorless solid (1.05 g). 

11-I NMR (600 MHz, CHLOROFORM-d) S ppm 1.45 (s, 9 H) 2.15 - 2.37 (m, 4 H) 2.40 - 2.65 

(m, 1 H) 3.12 - 3.35 (m, 2 H) 4.64 - 4.79 (m, 1 H) 6.63 - 6.76 (m, 2 H) 7.15 - 7.25 (m, 2 H). 

(6) Synthesis of the titled compound 

To a solution in 1,4-dioxane (30 mL) of the compound (0.98 g) obtained in step (5) 

above, a solution (25 mL) of 4 mol/L hydrogen chloride in 1,4-dioxane was added and the 

mixture was stirred at room temperature for 5 hours. 	After adding diethyl ether (120 mL), 

the mixture was stirred for another two hours and thereafter the precipitate was recovered by 

filtration. 	The recovered precipitate was dissolved in an aqueous solution of 1 mol/L 
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sodium hydroxide and chloroform and two extractions were conducted with chloroform. 

The combined organic layers were dried over anhydrous magnesium sulfate and the desiccant 

was removed by filtration. 	The filtrate was concentrated under reduced pressure to give the 

titled compound as a colorless oil (660 mg). 

IH NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.12 - 2.48 (m, 5 H) 2.74 - 2.87 (m, 2 11) 

4.61 - 4.77 (in, 1 H) 6.63 - 6.80 (m, 2 H) 7.12 - 7.27 (m, 2 H). 

[0359] 	In the following Reference Examples 46-2 to 46-4, a commercial grade of the 

corresponding phenols was used and treated by the method described in Reference Example 

46-1 or modifications thereof to synthesize the intended compounds. 	The structures of the 

synthesized compounds and their NMR and MS data are shown in Table 17-1. 

[0360] 	[Table 17-1] 
Compound 

No 
Structure Analytical Data Salt 

informabOn 

Reference 
Example 
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.892km( m2; 11211-) 26..3691 (-In .6.9779 )(m . 

Reference 
Example 

46-3 

F 	F 

HY 

-0 

'HIM (300 Ilk, CHLOROFORM -d) 	6 'MD 2.21 - 2.55 (in. 5'H) 
2.86 (d, 	.121:3 Hz, 2 1) 4.66 - 4.33 (m, 	111)674-691(1,, 
Z H) 	7.39'-755(m, 	2,13) 
HS ESIAPCI Dual DOS i : 246111+111', 2871.1(ilian 

Reference 
Example 

46-4 
. 

'H IIHR (600 MHz. DEO-de ) 	6 	PPM 2.15 - 2.22 (to. 2 H) 2.33 - 
2.42 (m, 	Z B) 2.47 - 2.57 	Cm, 	1 H) 	2.391Id. 	J'27.8 Hz, 	2 H) 
4,82 - 4.93 Cm, 1 H) 2.78 - 6.84 (m. 	1 H) 6 85 - 6.92 Cm, 1 
fl) 9 .97  - 7.02 (m, 	1 If) 7.26 - 7.34 (m. 	1 ID 7.72 - 8.00 (m. 
3 II). 
HS MAKI Dual MOS i ' 21211141'. 

H 1 

Reference Example 46-5 

1- {cis-3-[(4-Chlorobenzyl)oxy]cyclobutyl}methaneamine 

[0361] 	[Formula 170] 
H2  N 

\--0-0 

(1) Synthesis of tert-butyl ({cis-3-[(4-chlorobenzyl)oxy]cyclobutylImethyl)carbamate 

CI 
• 

[0362] 
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[Formula 171] 

) 0 
N H 

0 	\ -0-0\ 
SCI 

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, the compound 

(1.00 g) obtained in Reference Example 46-1(4) and 4-chlorobenzyl bromide (1.02 g) were 

respectively used and treated by the same technique as in Reference 9-1 to give tert-butyl 

({cis-3-[(4-chlorobenzyl)oxy]cyclobutyl)methyl)carbamate as a colorless solid (750 mg). 

II-I NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.44 (s, 9 H) 1.58 - 1.71 (m, 2 H) 1.88 - 2.10 

(m, 1 H) 2.25 - 2.43 (m, 2 H) 3.08 - 3.22 (m, 2 H) 3.81 - 3.95 (m, 1 H) 4.36 (s, 2 H) 7.20 - 

7.37 (m, 4 H). 

(2) Synthesis of the titled compound 

The compound (750 mg) obtained in step (1) above was used and treated by the 

same technique as in Reference Example 46-1(6) to give the titled compound as a colorless 

oil (523mg). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.52 - 1.71 (m, 2 H) 1.77 - 1.95 (m, 1 H) 

2.27 - 2.45 (m, 2 H) 2.72 (d, J=6.7 Hz, 2 H) 3.81 - 4.01 (m, I H) 4.38 (s, 2 H) 7.20 - 7.39 (m, 

4 II). 

MS ESI/APCI Dual posi: 226[M+H]'. 

Reference Example 46-6 

1-[cis-3-(4-Chlorophenoxy)cyclobutyl]methaneamine 

[0363] 	[Formula 172] 
CI 

411  N2N 	„ 
-Q--0 

(1) Synthesis of trans-34( {[(2-methy1-2-propanyl)oxy]carbonyl}amino)methyl]cyclobutyl 4-

nitrobenzoate 

[0364] 
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[Formula 173] 

0 ) 	
N H 

0 	\-- 	0 	
lik NO2  

To a mixture of the compound (2.00 g) obtained in Reference Example 46-1(4), 4-

nitrobenzoic acid (3.32 g), triphenylphosphine (5.21 g) and tetrahydrofuran (50 mL), 

diisopropyl azodicarboxylate (1.0 mol/L, solution in toluene, 10.5 mL) was added and the 

mixture was stirred at room temperature for 16 hours. 	After concentrating under reduced 

pressure, the resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 100:0-75:25) to give trans-3-[({[(2-methy1-2-

propanyl)oxy]carbonyl}amino)methyl]cyclobutyl 4-nitrobenzoate as a colorless solid 

(3.88 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.46 (s, 9 H) 2.24 - 2.45 (m, 4 H) 2.46 - 2.68 

(m, 1 H) 3.21 - 3.33 (m, 2 H) 5.29 - 5.41 (m, 1 H) 8.18 - 8.25 (m, 2 H) 8.26 - 8.32 (m, 2 H). 

(2) Synthesis of tert-butyl[(trans-3-hydroxycyclobutypmethyl]carbamate 

[0365] 	[Formula 174] 

) O.  
N H 

0 	-OH 

To a solution in tetrahydrofuran (100 mL) of the compound (3.88 g) obtained in step 

(1) above, an aqueous solution of 1 mol/L sodium hydroxide (19.9 mL) was added and the 

mixture was stirred at room temperature for 4 hours. 	Extraction was conducted with ethyl 

acetate and after drying the combined organic layers over anhydrous magnesium sulfate, the 

desiccant was removed by filtration. 	With the solvent being distilled off under reduced 

pressure, the crude product was adsorbed on diatomaceous earth. 	The crude product as 

adsorbed on the diatomaceous earth was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 99:1-0:100, then chloroform:methanol = 100:0-90:10) to give tert-

butyl [(trans-3-hydroxycyclobutyl)methyl]carbamate as a colorless solid (1.87 g). 

1H NMR (300 MHz, DMSO-d6) S ppm 1.37 (s, 9 H) 1.72 - 2.00 (m, 4 1-1) 2.01 - 2.22 (m, 1 H) 

2.85 - 3.02 (m, 2 H) 4.05 - 4.23 (m, 1 H) 4.81 - 4.95 (m, 1 H) 6.72 - 6.91 (m, 1 H). 
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(3) Synthesis of the titled compound 

The compound (500 mg) obtained in step (2) above was used and treated by the 

same techniques as in Reference 46-1(5) and (6) to give the titled compound as a colorless oil 

(460 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.71 - 1.90 (m, 2 H) 1.95 - 2.13 (m, 1 H) 

2.50 - 2.68 (m, 2 H) 2.77 (d, J=6.8 Hz, 2 H) 4.43 - 4.60 (m, 1 H) 6.66 - 6.80 (m, 2 H) 7.14 - 

7.26 (m, 2 H). 

MS ESI/APCI Dual posi: 212[M+H]'. 

Reference Example 46-7 

1-{trans-3-[(4-Chlorobenzyl)oxy]cyclobutyl)methaneamine 

[0366] 	[Formula 175] 
HO 

-0  it CI  
The compound (1.30 mg) obtained in Reference Example 46-6(2) was used and 

treated by the same technique as in Reference Example 46-5 to give the titled compound as a 

colorless oil (630 smg). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.91 - 2.34 (m, 5 H) 2.72 (d, J=7.3 Hz, 2 H) 

4.03 - 4.20 (m, 1 H) 4.36 (s, 2 H) 7.20 - 7.38 (m, 4 H). 

MS ESI/APCI Dual posi: 226[M+H]+. 

Reference Example 47-1 

2-{[tert-Butyl(dimethyl)silyl]oxy}-1-(4-iodophenyl)ethaneamine 

[0367] 	[Formula 176] 
H2N 4. 

OTBS 

(1) Synthesis of amino(4-iodophenyl)acetonitrile 

[0368] 	[Formula 177] 
H 2N,  

NC/  

To a solution of 4-iodobenzaldehyde (10.4 g) in methanol (36 mL), tetraisopropyl 
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orthotitanate (50.0 mL) and a solution (50 mL) of 8 mol/L ammonia in methanol were added 

and the mixture was stirred at room temperature for 3.5 hours. 	Trimethylsilyl cyanide 

(5.89 mL) was slowly added to the mixture, which was then stirred at the same temperature 

for 14 hours. 	Iced water was added to the reaction mixture, which was then filtered through 

Celite (registered trademark). 	The filtrate was concentrated under reduced pressure and the 

resulting residue was extracted with ethyl acetate. 	The combined organic layers were 

washed with water and dried over anhydrous magnesium sulfate. 	The desiccant was 

removed by filtration and the filtrate was concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

99:1-25:75) to give amino(4-iodophenyl)acetonitrile as a pale yellow solid (5.05 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 4.87 (s, 2 H) 7.27 - 7.33 (m, 2 H) 7.69 - 7.83 

(m, 2 H). 

(2) Synthesis of amino(4-iodophenyl)acetic acid hydrochloride 

[0369] 	[Formula 178] 
H2N 

NCI 	 1 
• 

O.  

OH 

A suspension in 6 mol/L hydrochloric acid (65 mL) of the compound (5.05 g) 

obtained in Step (1) above was stirred at 105°C for 14 hours. 	After being cooled to room 

temperature, the suspension was stirred at room temperature for an hour and then stirred for 

30 minutes under cooling with ice. 	The resulting precipitate was recovered by filtration to 

give amino(4-iodophenyl)acetic acid hydrochloride as a colorless solid (4.32 g). 

II-INMR (300 MHz, DMSO-do) 6 ppm 4.18 (s, 2 H) 7.08 - 7.30 (m, 2 H) 7.60 - 7.77 (m, 

2 H). 

MS ESI/APCI Dual posi: 278[M+H]+. 

MS ESI/APCI Dual nega: 276[M-FI]". 

(3) Synthesis of 2-amino-2-(4-iodophenyl)ethanol 

[0370] 
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[Formula 179] 
H2N 	 

OH 

To a liquid mixture of lithium borohydride (2.0 mol/L, solution in tetrahydrofuran, 

19.7 mL) and chlorotrimethylsilane (9.97 mL), the compound (4.95 g) obtained in step (2) 

above was added in small portions at room temperature and the mixture was stirred for 16 

hours. 	Under cooling with ice, methanol (3.5 mL) was added to the mixture, which was 

then brought to room temperature and stirred for 15 minutes. 	To the stirred mixture, water 

(19.7 mL), ethyl acetate (39.4 mL), saturated brine (19.7 mL) and sodium hydroxide (1.87 g) 

were added successively and the mixture was stirred at the same temperature for 16 hours. 

The reaction mixture was extracted with ethyl acetate and the combined organic layers were 

dried over anhydrous magnesium sulfate. 	The desiccant was removed by filtration and the 

filtrate was concentrated under reduced pressure to give 2-amino-2-(4-iodophenyl)ethanol as 

a yellow solid (4.70 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 3.43 - 3.59 (m, 1 H) 3.65 - 3.77 (m, 1 H) 

3.94 - 4.10 (m, 1 H) 7.02 - 7.15 (m, 2 H) 7.62 - 7.75 (m, 2 II). 

MS ESI/APCI Dual posi: 264[M+H]+. 

(4) Synthesis of the titled compound 

To a mixture of the compound (4.70 g) obtained in step (3) above, 4-

dimethylaminopyridine (48.2 mg), triethylamine (4.40 mL) and chloroform (63.2 mL), a 

solution of tert-butyldimethylchlorosilane (2.38 g) in chloroform (31.6 mL) was added 

dropwise under cooling with ice and the mixture was stirred at the same temperature for 30 

minutes, and then at room temperature for three days. 	The reaction mixture was 

concentrated under reduced pressure and water and ethyl acetate were then added. 

Extraction was conducted with ethyl acetate and the combined organic layers were dried over 

anhydrous magnesium sulfate. 	The desiccant was removed by filtration and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (chloroform:methanol = 100:0-98:2) to give the titled compound as 
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a pale yellow oil (4.68 g). 

I li NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.02 (s, 6 H) 0.89 (s, 9 H) 3.40 - 3.56 (m, 

1 H) 3.62 - 3.74 (m, 1 H) 3.97 - 4.07 (m, 1 H) 7.06 - 7.20 (m, 2 H) 7.56 - 7.72 (m, 2 H). 

Reference Example A-1 

Methyl [4-(1[4'-(trifluoromethyDbipheny1-4-yl]methyl}amino)tetrahydro-2H-pyran-4-

yllacetate 

[0371] 	[Formula 180] 
Me0 	0 

pH SI 
01- 	IP rp C. 3 

To a solution in chloroform (20 mL) of the compound (500 mg) obtained in 

Reference Example 1-1, the compound (627 mg) obtained in Reference. Example 6-2 was 

added and the mixture was stirred at room temperature for 30 minutes. 	Sodium 

triacetoxyborohydride (654 mg) was added to the mixture which was further stirred at room 

temperature for 12 hours. 	Under cooling with ice, a saturated aqueous solution of sodium 

hydrogencarbonate was added to the mixture, which was then brought to room temperature. 

Three extractions were conducted with chloroform. 	The combined organic layers were 

passed through a phase separator and thereafter concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

80:20-0:100) to give the titled compound as a colorless oil (784 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.66 - 1.76 (m, 4 H) 2.60 (s, 2 II) 3.60 - 3.78 

(m, 7 H) 3.86 - 3.99 (m, 2 H) 4.77 (s, 1 H) 7.45 - 7.52 (m, 2 H) 7.54 - 7.63 (m, 2 H) 7.65 - 

7.73 (m, 4 H). 

MS ESI/APCI Dual posi: 408[M+H]+, 430[M+Nar. 

[0372] 	In the following Reference Examples A-2 to A-485, the compounds obtained in 

Reference Examples 1-1 to 5-5, Reference Examples 28-1 to 30-2, or commercial grades of 

the corresponding 13-alanine esters, as well as the compounds obtained in Reference 

Examples 6-1 to 26-1, Reference Examples 31-1 to 44-1, or commercial grades of the 
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corresponding aldehydes or ketones were used as starting materials and treated by the method 

described in Reference Example A-1 or modifications thereof to synthesize the intended 

compounds. 	The structures of the synthesized compounds and their NMR and MS data are 

shown in Tables 18-1 to 18-69. 

0373] 	[Table 18-1] 
Compound 

No. 
Structure Analytical Data Mdt 

inionnaton 

Reference 
Example 

A-2 

....„,...o 	o 	
41 

H 0 

0 

11.111111 	(300 MHz. 	CHLOROFORM d) 	6 .131F1 1.27 	(t. 	J=7.1 Hz, 	3.11).  
2.98 (s. 	2 II) 3.89 (s,-2 10417(q, J=7.1 Ha, 	2 1 ) 4.56 (d. 
J=6.7 Hz, 	2 li) 4.71 (d, J=6.7 Hz, 2 II) 7.29 - 7.38 cm, 	1 10 

- 	. 	-  7.39 	7A9 (m 	4 II) 7.51 	7.63 (m. 4 H). 
AS ESI/ARCI Dual posi: 3.26IIDIT. 

Reference 
Example 

A-3 

,,,..)3yP 

M 

1 11 NU (300 MHz, CHLOROFORH-d) 	6 Rpm 1.17 (d, 	J=6.8 Hz, 	3.11) 
1.25 (t. 	J=7.1 Hz. 	3 111' 2.57 - 231 	(m, 2 ID 	2.80 - 2.32 (ti, 
1,119 3.79 (s, 2 II) 4.15 (rt. 	J=7.1 Hi, 	2 6) 7.13 - 7.19 (a, 2 
H) 7.32 - 7.86 On, 	2 	. ID 
AS ESI/APCI Dual dash: 30604+Hr , 32801+14ar. 

Reference 
Example 

A4 

....- 	)0 	0 
--.....-- 	')-----, 

H 
N 

ll."-..../ 

111 NH (SOO Alta, CHLOROFORM-d) 	6 som 1.26 (t. J=7.1 Hz, 2 1) 
2.47 - 	2.55 	(Bt. 	2,11) 	2.82 - 2.91 (u, 	?, H) 	3.,75 	(S, 	2 H) 	4.14 
(o, 	J=7.1 Ifz, 2 A) 7.01 - 7.13 (m, 	2 11) 7.56 - 7.70 (m, 	2 
10. 
ItS.ESIJAPCI Dual Post: 33401÷611 , 856111tHar . 

Reference 
Example 

A-5 

Reference  
)'.-i)  

r 
, 

I R NE (300 Ills, CHLOROFORM-a) 	6 PPM 1.26 (t, J=31 Hz, 3 	11) 
2)51 (t, 	J.6.4 Hz, 2 H) 2.86 (t, 1=6.4 Hz, 2 1)3:77 (s, 2, 
ID 4.15 (o. J=7.1 Hz, 21) 	6.98 - 7.02 (m:l. 11) 7.10 - 717' 
(m,1 II) 7.44 - 7.61 	(m, 1 5). . 
MS ESI/aPCI Duel POSI : 30411011r. 326(II.1141 . 

Reference 
Example 

-6 

"..-.)15 

0 

o..._ 
* 

'II AMR (300101z. CHLOROFORPO 	6 PPM 1.25 (t. J=7.1 11z, 3,11) 
2.51 (t, 	.1=6.7 Az, 2,19 2.85 (t )  J=6.7 Az, 2 6)'3:78 (s. 2 
11) 	3.80 (a, 	3.11) 	3.81. As, 3 ID 4.13 	(e, 	J7.1 Hz, 	2 II) 	6.34 
- 6.51 	(to, 	2 11) 	7.13 	(d, 	J=7.9 Hz, 	1 11). 
HS ESI(APCI Dual posit 26801+111`. 

Reference 
Example 

A-7 
?i? 

I II RR (300 MHz, CHLOROFORM-d) 	6 PPM 1.25 (t, J=7.1 Hz. 3- H) 
2.52 (t, 	J=8.6 Az, 2.1) 2.88 (t, 	J=6.8 Hz. 2 H) 13.73 (s, 2 
H) 4.14 (e, 	J=7:1 Hz, 	2 II) 4.52 (dad, 	J5.3, 	1.7, 	1.4 Hz, 	2 
H1 5.28 (ddt, J=1.0-5, 	1.6, 	1.4 Az, 1 10 5.41 (dtd, 1=17.3. 
1.7. 1.6 Az, 	1 10 	6.06 (ddt, 	J47.3, 	10.5. 5.2 Hz, 	1 A) 	6.84 
- 6.90 	(m, 	2 11) 	7.19 - 7.26 	(m, 	2 11). 
HS ESITAPCI Dual Pali: 2640(+01 . 

Reference 
Example 

A8 

,.. 	° 

0 

2 H)'  

'H1012 (300 MHz, C10120FORH-d) 	6 ppm 1.S 	ID - 1.59 Ot, 6 
1.59 - 1.76 (a, 4 H) 	2.53 (s, 	2 H) 	3.67 (s, 	3 II) 	3.68 (s. 	2 
Ft) 	7.10 - 7.26 	(to, 	1'11) 	7.27 - 7.34 	(m, 	2'11) 	7.35 - 7.41 	(m, 

DS ESI/ARCI Dual Pori: 26201-tHl i . 
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[0374] 	[Table 18-2] 
Compound 

No. 
Structure Analytical Data Sall 

informahon 

Reference 
Example 

A-9 

0 	 0  
H le 

• 

!II NH 000 MHz, CHLOROFORM-0 6 ppm 1.29 - 1.59 (m. 6-H) 
1.80 - 1.77 On, 4 ID 2:55 (s. 	2 H) 308 ts, 2 11) 8.72 (s, 2 
ID 7.29 - 7.V 	(m, 	1 in 	7.39 - 7.49 (m, 4 ID 7.51 	- 7.62 (in, 
4111). 
MS ESI/APC1 Dual poei: 328[11b101 . 

Reference 
Example 

A-10 

-.N.23 

H 

II 

'11 11116 	(300,MHz, C111.080F0R11-d) 	6 	wn 	1.13 - 1.83 (m. 	11 H) 
1195 ' 	2.12 	(m, 	2 H) 	2.66 (s. 	2 11) 	3.78 (s, 	2 11) 4.15 (<1. 
J=7.1 Hz, 	2 ED 7.09 - 7.43 (in, 5 A). 
MS ESI/APCI 	Dual post: 278[11+11]!. 

Reference 
Example 

A-11 

-,....,..01.  

* 
11 

'H 1012. (300 Mlle, CHLOROFORM-0 	6 ppm 1.08 - 1.62 (m. 11 /1) 
1.93 - 	2.15 	(m, 	2 H) 	2.69 (s, 	2 33) 	3.92 (s, 	2 II) 4.16,(q, 
.14.1 Hz, 	2 H).  7.34 - 7.54 	(m, 3 11) 7.71 	(s, 1 13) 7.74 - 
7.92 (tn. 3 M. 
MS ESI/APCI Dual POSi : 32601+111*. 

Reference 
Example 

A-12 
 

Q 0 

H 
le  

'H 1032 (200 Rz, CHLOROFORM-4)- 6 	pitto 1.15 - 1.64 (m. 11 H) 
1.99 - 2.14 (n, 	2 11) 	2.70 (s, 	2 10 	3.-81 (s, 	2 10 4.17 (4, 
,1=7.1 Hz, 	2 13) 7.29 - 7:49 (m, 5 H) 7.48 -7.65 (In, 4 HI. 
HS 1 E5I/APC1 Dual post: 352E10111'. 

Example 
A-13 

Reference d   
I-1 	40 	III „,..0....$4 

111 RR (300 .1111z, CHLOROFORM d)- 6 	PPM' 1.51 - 1;90'(m, 8. I0 
2.64 (s. 2 ID 2.70 (s, 3 ID 3.74,  (s. 2 11) 7.28 - 7.37 (a, 1 
H) 7.38 - 7.47 (m, 4 ID 7.49 - 7:62 (m, 4, 11). 
MS MIAPCI Dual POSi 	3 : 	2.0413'  . 

Reference 
Example 

A-14 

0 	411 
H 

Ili 

II MIR (8001111a. CHLOROFORM d) 	S PPM 1.56 - 1.76 (in. 4 10, 
2.58 (a : 2 H)  3 54 	3:70 (m, 5 ID 3.72 Cs, 2 - 	. 	 H) 3.90 - 3.95 
Cm; 2 IP 7.31 - 7:35 (m. 1,10 7.41 - 7.47 fm1 4 H) 7.54 - ' 
7.60 (m, 	4 11). 
MS zsiteci Dual posl: 34004+Hr. 382111+Har. 

Reference 
Example 

A-15 

. 	.0 -,....-- 

0 

...-` 0 

1 	Ili 

'1113(6 (600 MHz, 	CHLOROFORM d) 	6 pmt 1.26 (t, 	.1=7.1.11z, 	3:H) 
1.53 - 1.91 	(m, 	2 H) 	2.07 - 2.13 	(m, 2 11) 	2.75 (s, 	2 ID 	3.50 
(td..1=1.1.5. 	2.3 Hz, 	2:H) 	3 77 - 3.84 	(to, 	4 fl) 	4.21 	(<1. 
J 	Hz. 2 11) 7.31 - 7.37 (m. 3 11) 7.41 - 7.45 (m, 	2 11) 
7.52 - 7.58 (m, 2 ID 7.57 - 7.60 Cm. 2 ID. , 
11S ES1/APC1 Dual post: 35401-110'. 

[0375] 
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Table 18-3] 
Compound 

No. 
Structure Analytical Data Salt 

informatton 

Reference 
Example 

A-16 

zoTO 

H 	01  

TAR (SOO )1liz. CHLOROFORX-d) 	6 ppm 1.74 - 1.87 Oh 2.11.) 
1.97 - 2.19 (iii, 4 H) 	2.75 (s, 	2 H) 	3.70 Cs, 2'H) 3.74 (s, 	2 
H) 	7.29 - 7.37 (m, 	1 H) 7.38 - 7.47 (a, 4 10 	7.61 - 7.61 	(m. 
4 	11). 
VS ESI/APC1 Dual posi.: SIOUHRY . 

Reference 
Example 

A-17 

O. 	
,..-- 

H 

'll MIR 4300 MHz, CHLOROFORM-a) 	O ppm 1.24 (t. 1=7.1 Hz, 3 11) 
1.50 - 1.74 (n, 	6 11) 	1.97 - 2.14 (m, 2 H) 	2.74 (s, 	2 11) 3.83 
(s. 	2 ID 4.14 (<1, 	J=7.1 Hz. 	2 11) 7.28 - 7.48 (m, 5 11) 7.40 - 
7.63 (m. 4 11). 
MS 1831/APC1 	Dud posi: 338[11+11]. . 

Reference 
Example 

A-18 

-4..„,,„...-0 	0 

N 
H 	1111 

Ili RR tS00 1111z, CHLOROFORM d) 	6 ppm 1.24 (t, Js7.1 h. 3:H) 
1.411 - 1.63 (m, 	10 11) 1.98 - 2.13 (0, 	2 II) 2.68 (s. 	2  H) 
3.81 	(s. 	2 H) 4.15'(x, 	3=7.1 Hz. 	2 H) 7.28 - 7.48 (m. 5 IC 
7A9 - 7.62 (m, 4 H). 
HS FZI/APC1 Dual posi: 36611011'. 

Reference 

A-19 

. Example MS 

a 
_„,- 

H 
N ----.. 

III INK (200 311z, CRLOROFOR11-d) 	6 sum 1.27 (t. J=7.1 Hz, 	3 H) 
1.82 - 2.03 (m. 4 11) ,2:29 - 2.52 (m, 2 H) 	2.94 (s. 	2 H) 	3.85 
(s. 	2 H) 4.17 (s, 	J=7.1 Hz. 2 H) 7.29 - 7.48 (m. 5 10 7.50 - 
7.63 (m, 4 H) 

JESI/ 	, 	Dual most • 3 	01+ 	. 

Reference 
Example 

A-20 
---7--. 

n  

H 
\,,N 	0 

111 MIR (200 1411z, CHLOROFORM d) 6 ppm 1.26 4, J=7.1 Hz. 3 11) 
LH (t, J=2.5Bz. 2 11) 2.93 (t. J=8.5 Hz. 2 ID 3.85 (s. 2 
11).4.16 (u. J=T.1 Hz, 311) 7.31 - 7.49 (m, 5 1)/.51 - 7.83 
(IO. 	4 	11). 

as t51/Eci Dual Poet: 28411141'. 

Example 
erence 

A-21 

...„.„...„.0 0 

HH  

'HIE (300.111z, CHLOROFORM-0 a ppm 1.13 - 1.87 (m, 9 118 
DO (s, 2  D) 3'.76.. (9, 2  ID 4.16  (g. Jr7. 2  'HZ. 	2 1)  7.27 -
7,49 (as 5 11) 7.49 - 7.68 (m% 4 H).. 
IS ESIMCI Dual posi 1 312[11+H]', 3$4111+Nal t . 

Reference 
Example 

A-22 

--.......0 	• 

0' 

a 

1 H1(1112 (300 MHz. CHLOROFOR)]-d) 	6 2141 1.26 (t., 	J-/.1 Hz. 3 11) 
2.52 (t,. 	J=6.4 9z, 	2 11) 	2.87 (t, 	J=6.4 Hz, 	2 H) 	3.77 (s, 2 
H) 4.14 (u, J=7.1 Hz, 	2 ID 7.19 - 7.35 (ta, 4 ED. 
Is ESIAPC1 Dual posi: 242[1141]I. 

[0376] 
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[Table 18-4] 
Compound 

NO. 
Structure Analytical Data Salt 

information, 

Reference 
Example 

A-23 

a 
a 

41 1082 (300 MHz, CHLOROFDE/1-d) 	6 PPM 1.26 (t, J=7.1 Hz, 3 11) 
2.53 (t. 	J=6.4 Hz, 	2.H) 	2.89 (t, 	J=8.4 11z, 2 10 3.87 	Cs, 2 
H) 4.15 (n. J4.1 Hz, 2 II) 7.41 - 7.48 (m, 2 H) 7.55 - 7.60 
(m. 	2 11). 
MS ESI/APC1 Dual posit 278[18+81].. 

Referen ce 
Example 

A-24 

<-5-/NN 

-...„. .....„0, ---' ,,,...0 	z 	-' 
H 	l 

,..,_...„.-`-1,,,,2.- 

'H HER (600 MHz, CHLOROFORM D 	6 PPM 1.13 (d. Jm6.2 Hz. 3 H) 
1.26 (t, 	J=7,1 Hz, 3 11) 	2.40 (dd, J=15.1, 	6.0 Hz, 	1 10 	2.46 
- 2.58 (m, 1 H) 3.11 - 3.26 (m, 	1 ID 3.81 (d, J42.9 Hz, 1 
H) 	3.88 (4, 	Jr4.2.9 Hz. 1 11) 4.14 (4, J=7.1 Hz, 2 R) 7.29 - 
7.29, (m. 	1 H) 7.36 - 7.48 Dri, 4 10 7.49 - 7.64 69, 4 ED. 
118 ESI/APCI Dual posit 298118+11r. 

E
Reference

xample 
A-25 

--....zo-,sii 
H' 

',..,....-N ,e) 

'11 1048 (300 1111z$ CHLOROFORM-d) 	5 	Pro 1.25 (t, ,I=7.1 Hz, 	3'1) 
2.53 (t, 	J=6.4 Hz, 	2X11), 2.90 (t, 	J=8.4 Hz, 2 11) 2.81 	(s, 2 
11) 	4.14 (u, 	J=7.1 Hz, 	2 1)7.20 - 	7.38-(m-, 5 H). 
MS ESI/APCI Dual P- 20804+Hr . 081. 

Reference 
Example 

A-26 

...-/' 

, 	n
''--G' 

0 	 ',..., --.-.-'-- 

--#---', ./H 

'H 1849 (000 HID, CHL0130,010,1-4) 	6 'ppm 1.18 (d. J=7.0 Hz, 3 11) 
1.26 (t, 	J4.1 Hz, 	3 ti) 	2.68 - 2.73 (m. 2 10 	2.88 - 2.95 (m, 
1 JO 3.79 - 3.88 (m, 	2 II) 4.15 (4, 	J=7.1 Hz, 	2 10 	7.31 - 
7 .35 cps 	1 H) 7.38 - 7.46 (m, 2 H) 7.40 - 7.46 (m. 2 H) 7.52 
- 7.57 (m. 2 11) 7.57 - 7.61 (m, 	2 ID. 
MS ESI/APCI Dual pOsit.298[11+Hr . 

Reference 
Example 

A-27 

•-,..-1:' 	• 

* 

Of 

41 HMIS (300 MHz, CHLOROFORM d) 	4 PPM 1.26  (4 , J=7.1  2s, 3 2) 
2.51 	(t, 	Js6.4 11z, 	2 H)'2.87 (t, 	J=6.4 Hz, 2 10'3.75 (a, 	2 
ID 4.14 (n, J=7,1 Hz, 2 H) 7.15 - 7.24 (m, 2 10 7.40 - 7.48 
(m, 	2 H). 
MS ESI/APCI Dual 	'' 286D1+11r 

Reference 
Example 

A-28 
411 II 

I ll HE [300 MHz, C111.0110FORIEd) 	6 pre 1.25 (t, .14.1 Hz, 3 11) 
2.54 (1., 	J=6.5 Ha, 	2 H) 	2.98 (t, 	$8.5 Hz, 2 1) 	8.87 (s, 2 
11) 	4.14 (4, 	J=7.1 Hz, 	2 H) 7.28 - 7.84 	On, 9 H). 
MS ESI/APCI Dual Peel: 24[Hri 

Reference 
Example 

A-29 

..„,..„0„,_,..
ip 

H 
%.,,....„..N 	111 

it 

41 10188'(300 MHz, CHLOROFORM-d) 	6 ppm 1.24 (t. 14.1 Hz, 3 ID 
2.40 (t. 	,1=88 Hz. 2'.H) 	2.76 (t, 	J=6.6 Hz. 2 ED 3.73 	(s, 	2 
11) 4.11 (cr. 	J411 Hz. 	2 ID 7.15 - 7.55 Go. 9 ID. • • 
MS ES I/APCI Dual peell 28401+Hr . 

" 

[0377] 



- 178 - 

[Table 18-5] 
Compound 

No. 
Structure Analytical Data Salt 

informadon, 

Reference 
Example 

A-30 

..„.„6„..0 

H 
\/  

'H HUB (300 MHz, CHLOHOFORP-d) 	S1 PPM 0. 95 - 1.19 (m. 2.H) 
1.27 (t, 	J=7 .I 11z, 	3i 1) 1 35 - 1.62 (1). 3 H) 	1.82 - 2.00 (a. 
4 10 2.33 - 2.58 (rat 	5.B) 2.89 (t, 	J=6.5 Hz, 	2 F.) 4.15 	(u. 
J=7,1 Bz, 2 H) 7.12 -7,23 Cut 3 ID 7.23 - 7.33 (m. 2 H). 
KS ESI/APCI Dual posi: 29011010'. 

Reference 
Example 

A-31 

,-, 
`,.. 

i'•,-/ 	ill 

'If ..1111R (200 lifig, CHLOROFORM-d) 	8 	PPM 1.09 - 1 .35 (m. 9 II) 
2.69 (s, 	2 B) 3.84 (s, 2 11) 	4.12 (o, J4.0 Hz, 	2 fl) 7.27 - 
7.49 09, 5 B) 7.56 - 7.63 cm, 4 ID. 
MS ESI/APCI Dual rrosli 212(11+Hr. 

Reference 
Example 

A-32 

N....-Ft°  

L--- 	

ii 

 

Ho 

'H NH (600 Hz, CHLOROHORE-d) 	6 PPM 1.26 (t, J=7.1 Hz, .3 H) 
53 (t, 	J4.4 Hz, 	2-A) 	2.97 (t, 	J=6.4 Hz. 2 II) 2.78 (a. 2 

H
(
)
.,

4
1
.1

n
4
)
(
7
q.

27
S=7

-
1.

7
1

.
112

6
, 

(m
2
. 
 11

4
) 

a
8

)
.9 4 - 7.02 	(m. 4 HI 	7.06 - 7.11 

MS ESI/APC1 Dual POSL: aoopoifi'. 

Reference 
Example 

A-33 

-.„,..,,,D..c

i 

 

lilli alt 

Wir 

'H NE (600 lib. CHLORDFORI-d) 	5 PPM 1.25 et , 3=7.1 Hz, 3.H) 
2.55 (t, 	J46.4 Hz, 	2'-1) 2.94 	(t. 	J=6.4 Hz, 2 H) 	3.97 (s, 2 
H) 4.14 (o. 	4=7.1 Ifz. 2'10 7.41 - 7.48 8m, 3 ID 7.75 (s, 1 
11) 7.78 - 7.84 (d, 	3 II). . 
PS ESI/I,PC/ Dual Nei 1 258(1(+104 . 

Reference 
Example 

A-34 

o 0 o 
H 

Ili 
-..-- 

'H MR 	1/ (600 	11z. CHLOROFORM d) 	5 -mu 1.25 (t, .1=7.0 Hz, 3 ID 
2,54 (t, 	J=6.4 HU, 	2 1) 	2.94 	(t, 	J=6.4 Hz, 2 ID 4.02 (s, 2 
ID 4.14 (u, 	.11.0 Hz,,f H) 7.37 (did, 	J=8.3, 4.1 Hz, 	1 11) 
7.66 (dd, J=8.3. 1.7 Hz, 	1 ID 7.79 (d, 	J=8.3 Hz, 1 ID 7.95 - 
8.05 (is. 	1 9) 8.13 tdd, 	J=8.3. 0.8 Hz, 	1 II) 	8.00 caa, J=4.1, 
1.7 Ilz, 	1 ID. 
MS ESI/APCI Dual POSi 	9591i1+Hr . 

Reference 
Example 

A-35 

.--„..„,..0....,7-0 

iiiiiii---  

/ ilp 

l li IHIR (600 MHz, CHLOROFORM d). 6' PPM 1.23 (4, 	3=7.1 liz, 3'11) 
2.56 (t, J=6.5 Hz: 2'H7 9.02 (t, J-6.5 1z, 2'1) 4.12 (a. 
J.17.1 Hz. 2 ID 4.25 (s, 	21) 7.29-- 7.43 (m, 1 ID 7.45 - 
7.50 (m, 	2.H) 7 .60 - 7 .55 GT, 	1 II) 776 (d. 	J=8.3 Hz, 	1 II) 
7.82 - 7.87 (m, 	1 11) 	8.12 (d, 	J=8.3 Hz% 1 ID. 
113 FS1/11PC1 Dual post: 2581M+11111 . 

Reference 
Example 

A-36 

N/ 

ii..._./a  .,-0 	 --i., 

i---..., _„7 

'H MR (300 Hz, CHLOROFORM-d) 	6 PPM 1.26 (t, 1=7.1 Hz, 3 H) 
2.54 (t, 	14.5 Hz, 2 JD 	2,92 (t, 	J=8.5 Hz. 2 10 3.87 (s. 2 
ID 4.15 (z, 	J=7.1 Hz, 	2 11) 7.19 - 7.25 (m. 1 ID 7.42 (d, 
J=8.1 Hz, 2 H) 7.68 -7.77 	(Ea, 	2 H) 7.90 - 8.91 	(m, 	2 11) 
8.69 (dt. J=4.9: 1.4 Ez, 	I ID, 
PS ESI/APCI Dual posit 285D1+111`. 

[0378] 
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[Table 18-6] 
Compound 

No. 
Structure Analytical Data Salt 

intralation 

Reference 
Example 

A-37 ..- 
0 	410 

H 

NI NH (000 Wiz, CHLOROFORM-a) 	5 PPal 1.26 (t, 7=7.1 Hz, 3 II) 
1.36 (s. 	9 ID 2.55 (t , 	.126.5 Hz, 2 H) 	2.93 (1. 34.5 Hz, 2 
10 3.84 (s. 2 II) 4.15 (c. p7.1 Hz. 2 10 7.34 - 7.40 (m. 2 
ID 7.43 - 7.48 (m, 2 H1 	 10 7.50 - 7.57 	(m, 4 	. 
MS ESI/APCI Dual posi: 940/14 . 1141 

Reference 
Exam le p 

A-38 

.,i,:  
ci, 	

40
H) 

H 
--...„,..-N. 

i H EU (3001.Elz, CHLOROFORM-d). 6'-ppm 1.20 - 1.50 tro. 8'10 
1.89 - 1.94 Go. 	5 H) E/38 - 2.59 (a. 3 ,1) 	2,90 (t, 	J=6.5 Hz, 
2 II) 3.76 	(s , 	2 II) 	4.1,4 	(a, 	J=7.1 Hz. 	2 II) 7.13 - 7.18 	(m, 	2 

7.20 - 7.26 (m, 210  
ES FSI/LPCI Dual posit 290II+Hle. 

Exam le 
Reference 

A-39 

„--itir 

,..,....„
A.,  ,..„,_,0 	?1..„.„..-----„..- 

I" 	H 
Iiii.,_,..N..„<„,,...--,..-le 

1,ii HP (300 MHz, CHLOROFORM -d) 	6 	ppm 1.26 (t, 	J=7.1 Hz, "3 H) 
2.54 (t, 	J=6.3 Hz. 	2 II) 	2,92 (t, 	P6.3 Hz, 2 II) 	3.85 (s, 2 
11) 4.15 (<1 . 	J=7,1 	Hz, 	2 H) 	7.42 - 7.54 lon, 	2 II) 	8.35 - 	8.49 
(m, 2 97 8.77 (a, 2 E). 
MS ESI/APCI Duel post: 286b1+111'. 

Reference 
Example 

A-40 

......, 
11 

yy 

'II 10t2 (200 KHz, CHLOROF0101-d) 	6 	pisfa 1.25 	(t, 	.1=7.1 Ht. 	3 II) 
2.51 (t, 	J=6.5 Hz, 	2 H) 2.88 (t. 	J=6.5 Hz, 	2 II) 	3.76 	(s. 2 
II) 	3.96 (s, 	2 II) 4./3 (a, .1=7.1 Hz. 	2 II) 7.08 - 7.35 	(a, 9 
in. 
ES ESI/APCI Dual posl: 298[11+111'. 

Reference 
Example 

A-41 

,,ii„...0 	
.---0 

11-4 .-- 	'---.... 	N 

;II NEk (300 MHz, CHLOROFORM d) 6 ppm  1.26 (t, J=7.1 Hz, 3 II) 
1.30 - 1.51 	(rn, 	2 10 	1.54 - 1.79 (M. 4 11) 	1.80 - 1.93 Cm. 	2 
11) 	1.93 - 2.06 On, 	2 10: 2.52 (t.- J=6,,4 Hz. 2 H) 	2.78 - 2:96 
(m, 	3 10 	3.77 (a, 2 H) 4,14 (ix, 	J=7.1 Hz. 2' It 	8.62 (s, 	2 
11). 
MS ESIAPC1 Dua) P OS t : 2921M+117'. 

Reference 
Example 

A.42 

-..„.„--0 	_,..0 	--IN 
H 	\ 

'`,..---1\1,--,../'-i-s 

'Er RR (600 MHz. CHLOROFORM ct) 	6 ape i.n (t, .1=7.1 Hz, 3 H) 
2.54 a. 	.1=8.4 Hz, 	2,10 	2.84 (t, 	J=6,4 11z, 2 iil)` 4.04 	(s, 2 
H) 4.15 (c. P7.11Iz; 2.11) 7.37 - 7.45 (m. 3 10 7.65 (s. I 
H) 7.39 - 7.08 (m, 	2-,H),, 
MS SSI/APCE Dual aosil 291110117' . 

Reference 

ExA-43
ample 

-...,...-0 ,,G 

Oda 

Mir 

'E IHR (60D Ifflz, CHLOROFORM d) 	6 ppm 1.25 (t, J=7.1 Hz. 3H) 
1.75 - 1.80 (u., 41).2.5. 2 (t, 	J=6.5 Ili. 	2 H) 	2.71 - 2.77 (m, 
4 11) 2.90 (t, J=6.5 Ilz. 	2 H) 	3.72 (s. 2 11) 4.14 	(a. 	J=7.1 
Hz, 	2 H) 	6.91- 7.05 On, 	3 10. 
MS ESI/APCI 	Dual p OS i : 262[11+111'.Hl l . 

[0379] 
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[Table 18-7] 
Compound 

No. 
Structure Analytical Data 

. 
Salt 

information 

Reference 
Example 

A-44 )---‘ 
L-...\/ 

1 11 11101 (200 Elz, CHLORGFORK-0 	5 	
H) 

 1 	(t., .1=7.2 Hz, 3 II) 
2.33 (s, 	3 II) 2.52 (t. J=6.5 Hz, 	2 H) 	2:86-(t, 	J=6.6 Hz, 2 
H) 	3.76 (s, 	2 H) 4.14 	(rt, J=7.2 Hz, 	2 H) 7.09 - 7.17 (ro, 	2 
A) 7.17 - 7.24 (m. 2 E). 
MS ESIYAPCI Dual pOSi: 222[11+11]. . 

Reference 
Example 

A-45 

--):t 
H 

-_ 
 

a_ 

I F AIR (200 MHz, CHLOROFORM d) 	5 pin 1.25 (t, J=7.0 Hz, 3 ID 
2.52 (t, 	.146.5 Az, 	2 11) 2.82 	(1. 	1=6.5 112 , 	2 II) 	2.74 	(s, 	2 
H) 	3.80 (9. 	3 H) 4.14 (c...1=7.0 Hz. 	2 10 	6:79 - 8.91 	(m, 2 
e) 7.3.7 - 7..30.(m, 	2 ID. 
MS ESI/APCI Dual POSi l 228[10-01 , 

Reference 
Example 

A-46 

``-.2) 	c  
H 
N 

0 tak 

'11 MR. (300 1111z, CHLOROFORII-d) 	5' itpm 1.19 (t, 	J=7.1 Hz, 	3;H) 
2.61 (dd, 	3=15.6, 	5,3 117., 1 11) 2.72 (dd, 	J=1516. 3.8 Hz, .1 
11) 3.54 (d. 	Jr12.1 Hz. 	1 10 3-66 (d, Jr13.1 Hz. 	1 H) 4.01 - .  
4.18 (m. 	2 II) 7.13 - 7.44 (m. 10 I). 
MS ESI/APCI Dual posi : 284111+111. 

Reference 
Example 

A47 

....,....0 	oil 
H 	140 

40 

11 IR (300 MHz, CHLOROFORM d) 	6 um 1.20 (t, J=7.1 Hz, 3':H) 
2.63 (dd: 	3=15.5. 	5.3 Hz. 	1 II) 	2.74 	cold, 	.1=15.5, 	8.8 Hz, 	1 
H) 3.59 (d, 	Jr13.5 Az, 1 II) 	3.70 (d, J4-13.5 He, 	1 1 ) 4.02 - 
4.21 (m, 	1 II) 7:254 7.48 (m, 	10 11) 7.48: t 7.64 (m. 4 H). 
MS ES1/11PCi Duel Post: 360111+113'. 

Reference 
Example 

A-4B 

9-,..---° 	- 	c,) 
H 	40 

'H ma (200 MHz, CHLOROFORM d) 	6 Ppin 1.24 (t, .14.0 Hz, 3,H) 
1.28 - 1.71 	(m, 	6 ID 1.77 - 2.0S (M, 2 11) 	2.61 	- 2.76 (m. 1 
H) 3.03 (dt, 1145, 3.5 112, 1 10 8.76 (d, 	.1.13.2 Hz, 	1 I0 
3.89 (d, J=13:3 Az. 1 10 4.02 - 4.23-(m. 2 10 7.27 - 7.49 
(m, 5 H) 7A9 - 7:64 	ru 	4 90 • 
MS 521/SPOI Dual PO& l' 3$S[11+11].. 

Reference 
Example 

A49 

'',,,-)3 	,,co 
H 	40 

'II Illed (200 HIlz, CHLOROFORM-el) § 	PPM 1.01 - 1.61 (s• 7-10 
1.02 - 1.86 (m, 2 101.88, - 2.02 (0. 1 II) 2:98 - 2.36 (in. 2 
H) 	2.69 - 2.98 (0, 1 H) 	335 (d, 	.1-713.311z, 	1 11) 3.92 (d, 
J=13.3 Hz. 1 II) 4.15 (q, 	J=7.1 Hz, 	211) 7.26; - 7.48 (m, 	5 II) 
r.49 - 7.63 (m. 4 0. 
Ms E5I1AM21 Dual peer.. 328111+11T . 

Reference 
Example 

A-50 

o 
H 

'H AIR' (200 MHz, CHLOROFORM-d) 	5 PPM 1.14 - 1.35 (m, 6 II) 
2.44 - 2.72 	(m. 4 II) 2.83 •- 2.97 (m, 2 H) 	8.77 ('s. 	2 10 	4.14 
(q, 	J=7.0 Az, 2 II) 7.05 - 7.20 (m. 4 ID. 
MS ESI/APC1 Dual POSi: 2380.(+111'. 

[0380] 
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[Table 18-8] 
Compound 

NO. 
Structure Analytical Data Sat 

mcomigOn 

Reference 
Example 

A-51 . 

41 RR 000 MHz, CHLOROFORM d)6 PPM 1.27 (t, J=7.1 Hz, 8 H) 
2.55 (t, 	J=6.4 Az, 	2x10 2.52 (t. 	.1=6.4 Hz. 2 II) 4.03 (s, 2 
H) 4.16 (q. 	J=7.4 Hz. 	2 H) 7.73 - 7.84 (m, 1 H) 7.84 - 7.97 
(ro. 	2 ID. 
VS MI/APCI Nal ptel: 3441144)'. 

Reference 
Example 

A-52 

%-..-P 	a 

a 
l 

'H IIIIR (300 /111z. CHLOROFORIND 	6 	pprO 1.25 (t. Jr7.1 Hz, 31) 
1.31 	cs. 	9 H) 2.53 (t., 	.1=0.5 Hz, 	2 ID 	2.91 (t, 3=6.5 Hz, 2 
ID 	3.77 (s, 	2 II) 4.14 (q. 3=7.1 H. 	2 H) 7.21 - 7.29 (ro. 2 
ID 7.20 - 7.39 (m, 2 H). 
11S MI/AN I Duel POMi : 2641W+HP . 

Reference 
Example 

A-53 

0 	0 

F 

411  
F 

'II RR (300 Hz, CHLOROFORM d) 	6 pini 1.26 (t. .1=7.1 Hz, 3 II) 
2.54 (t. 	3=6.5 Hz, 	2:10:2.93 	(t, 	3=6.5 Ilz, 	2 II): 1.97 	(s. 	2 
H) 4.15 (q. 1=7.1 Hz: 	2 ID 7.30 - 7.38 (s. 1 H) 7.40 - 7.57 
( M . 	i. i) 7.60 - 7.66 (z. 	2H)._  
IISESI/APCI Dual ocisi: 2760H111 . 

Reference 
Example 

4-54 

-.N.,..„-.0 	• 
H 	00 

110  

00 
'H MIR (300-1Hz, CHLOROFORN-d) 	6.iSpm 1.21 (t, 	1=7.1 Hz, 3 11) 
2.95 (dd. 	Jr12.0. 	6.5 Hz. 1 11) 	3.31 	(dd. 	J=12.0. 8.0 Hz. 1 
11) 334 - 3.92 (m, 3 /0 4.02 - 4.27 (m, 2 H) 7.22 - 7.38 (m, 
8 II) 7.39 - 7.47 (m. 	2 11) 7.50 - 7.61 	Cm .  4 HI. 
WS ESI/APC1 Dual POSi: 360[M+104 . 

Reference 
Example 

A-55 

"..At

itL 

 

' is  
TAR?  (300 AlIz. CHLOROFORM d) a ,cam  1.29 (t. ;=7.1 Hz . 3 H) 
2.53 (t. 	J=0.4 Hz, 	2 11)4.90 (t, J=6.4 Hz, 2 11) 	3.86 (s, 2 
H) 4.15 (qi J=7.1 Hz. 2'H) 7.39 - 7.47 (o. 1 ID 7.47 - 7.56 
(m, 	2 V) 7.69 (s, 	1,0). 
HS MI/AFC] Duel Posi: 276[14li• 

Reference 
Example 

A-56 

o 

F 	 F 

'H RR (300 HIlz, CHLOROFORM d). C PPM 127 (t, 3.1.1 Hz, 3H) 
2.54 (t. 	J=6.3 Ez..2 H) 	4.90 (t. 	3'46:3 11z, all) 	3.93 (s, 2 
H) 4.16 (q. J=7:1 Hi, 2 H) 7.76 (s. 1 10 7:84(u, 2 M. 
1(8, Est/Apel Dual POs, ., 344D+RI 4  . 

Reference 
Example 

A-57 

--..„..0 	0 

40)  

'H MIR (300;1111z, CHLOROFORM d) 	15 	ppz 1.25 (t, J=.7.1 Hz, 3 Al 
2.22 - 2.36 (m. 6 H) 2.53 (t, 	J=6.5 Hz, 2 ID 2 .92  (t. 31.5  
Hz. 	2 H) 	3.74 (s, 	2 11)-4.13 (q. 	J=7.1 Hz, 	2 H) 	6.91 - 7.01 
(m, 	2 H) 7.16 (d, 	J=8.41z, 	1. A). 
ES ESI/APC1 Dual past. :. 236[11+131. 

[0381] 
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Table 18-9] 
Compound Structure Data Analytical Inf 

Salt 
bon 

Refample 
erence 

Ex  
A-58 

-,....--CL...4-0 

•-•-....- 

. 

t li HIM (300 l(Hz, CHL01?0FORH-a) 	6 ppm 1.26 (t, J=7.1 Hz, 3 II) 
2.52 (t. 	J=6.5 Hz. 2-H) 	2.89 	(t. 	J=8.5 Hz, 2 II) 	3.78 (s, 2 
H) 	3.81 (s, 	3 ID 4.14 (u. 1=7 .1 Hz, 2 H) 6276 - 6.82 (a, 1 
H) 	6.87 - 6,93 (m, 	2 11) 7.19 - 7.25 On, 1 B). 
US ESI/APCI Dual posi: 23801+111'. 

Reference 
Example 

A-59 

.,,,, ,,,: 	.....o 

0-..„ 

I II NH (300 1Hz, CHL0130FORIR) 	6 ppm 1.25 4, 1=7.1 Hz, 3"H) 
2.33 (s. 	3 ID 2.53 (t, 1=6.5 He. 211) 2.31 th, 	3=8.6 Hz. 2 
H) 	3.71 (s, 2 II) 3.78 (s, 	310 4.13 (u, 	J=7.1 Hz. 	2 H) 	6.63 
- 8.76 (m. 2 H) 	7.18 (d, 	1=8.4 Hz. 	1 H). 
HS ISIAP.C1 Dual post: 262(11+1.0 f  

• 

Reference 
Example 

A-60 

\y a  

41 

'H AIR" (300 Num, CHL0R0FOR11-d) 	5 ppm 1.24 (t, J=7.1 Hz, 3 H) 
1.29 - 1.75 (m. 	10 A) 	2.50 (s, 	2 ID 3.74 (s, 	2 H) 4.13 (a. 
J=7.1 Hz, 	2 H) 7.42 - 7.64 (n, 4 H). 
HS ESI/AP61 Dual posi: 2444111401- . 

Reference 
Example 

A-61 

. \ ..elL,e0 a H 

[I-.....-• 	1 

F 

l ll NIER :(30D -MHz, CHLOROFOSM-d), 6 PPM 1.25 (t, 	J=7.1 Hz, 	3 H) 
1.55 (dad, 	J43.7, 	10:3, 4.4 Hz, 	2 II) 	2.00 - 2.18 (n, 2 H) 
2..70 (s. 2 II) 3.49 (add, 	J=11.8, 	10.9, 	2.4,Hz, 2,H) 	3.73 - 
3.87 (th, 	4 H) 4.19 (u, J=7.1 Hz, 	2 H) 7.41 	(d, 	J=8.1 Hz, 2 
II) 	7.56 (d, 	J=8.1 Hz, 	2 II). 
MS ESI/APCI Dual posi: 34611I+HII . 

Reference 
Example 

A-62 

•-...„,...0-0 

_. 
/ ? 

s--_, 

l'H HMH (308 MHz, CHLOROFOR1H) 	6 ppm 1.25 (t, ..1=7.1 Hz, 3.H) 
2.40 - 2.57 	(0, 	5 11) -2.28 (t. 	J=6.5 Hz, 	2 H) 	2.70 (s. 2 H) 
4.14 (q, 3=7.1 Hz, 2 10 7.18 - 7.30 (m, 4 H). 
US ESI/APCI Dual posy: 254D141111 . 

Reference 
Example 

A-63 

•-..,.--0.-„, 
HH 

....„-U 	, 

11 i 

I H 11113- (200 151z, CHLCROF0131-d) 	6 inpm1.26 (t: J=7,I Hz, 3.11) 
2.52 (t, 	J=6.5 Hz, 	2 lb 	2.33 (t, 	J=.8.5 Hz. 211) 	3.78 	(5, 2 
H).4.15 (a. 	J=7.1 •11z, 	2 II) 	7.16 - 7:25 	(o. 3 II) 	7.33 	(s. 	I 
H). 
IS ESI/APCI Dual posi: 24211I+10'. 

Reference 
Example 

A-64 

o 
H 

* 

0 

'HIM (200 101z, CHLOROFORM-d) 	6 ppm 1.26 (t. J=7.1 Hz. 3H) 
2.51 (t, 	J=8.5 Hz, 	2 )1) 2.96 (t, 	J.6.5 Hz, 	2 ED 	3.76 (s. 2 
HY 4.15 (a, 	3=7.1 	2H)ID 7.16 (dd, J=8.4, 2.2 Hz, 	1 H) 
7.38 (d. 	J=8.4 Hz, 	1 H) 7.44 	(d. J=2.2 Hz, 1 H). 
IS F31/031 Dual posi.: 278fltrlils . 

[0382] 
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[Table 18-10] 
Compound 

No. 
Structure Analytical Data sin 

in(ormation 

Reference 
Example 

A-65 

.,)o....ch 

* i. 
\--I 

I li 14103 (300 MHz, CHLOROFORM-d) 	6 PPM 1.26 (t. 	J=7.1 Hz. 	3.11) 
2.58 ft, 	J=8.3 Hz, 	2 10 	2.88 (t, 	J=6.3 liz, 2'H) 	8,82 (s. 2 
H) 4.15 (q 	.1=7.1 Hz, 	2 H) 7.06 - 7.14 (m, 1 El) 7.18 - 7_35 
(m. 	3 ID.  
VS ESIAPCI Dual post: 292[9441]*. 

Reference 
Example 

A-66 

''..-)3 	. 

4 

o 

'IT 11148 (300 Hz. C111.014080211-d) 	8 	PPM 1.26 (t. 	J=7,1 Hz. 	3 1:1) 
2.53 (t. 	1=6.4 Hz, 	2'H) 	2.82 (t. 	J=6.4.4. 2 /1). 3.80 (a. 2 
H) 4.15 (q, 	.1=7.1 Hz, 	2 H) 7.13 - 7.19 (m. 2 El) 7.32 - 7.37 
(M. 	2 H), 
MS ESI/A8631 Dual Post: 292[11+11]. . 

Reference 
Example 

A-67 

.....,..A.y..0  

C.--8  

z 

o 

'H NH (300 MHz, CHLOROFORM -d) 	5 	,pm1.25 (t, J=7.1 Hz, 3E) 
2.85 (s, 	3 ID 2.51 	(t. J08.5 11z. 	2 II) 2.88 (t, 	J=6.5 HZ, 2 
11) 	3/4 (s. 	2 11) 4.14 (0, J=7.1 DZ, 2 ID 	6.84 (d, 	J=8.5 Hz, 
1 11) 6.97 - 7.04 (m. 2:1) 7.19 (d. 	J=8.1 Hz, 	2 H) 7.67 (dd. 
J=8.5. 	2.4 Hz. 	1 li) Los (d„ 	J=2.4 Hi. 	1 1). 
US E5I/APC1 Dual posi: 315411+811 . 

Reference 
Example 

A-66 

o 
H 

o.-.../ 

1 41 NKR' (300 101z, CHLDROF0811:(1) 	6 rsxn 1.25 (t. J=7,1 Hz, 	8 11) 
1.40 (t. 	J=7.0 Hz, 	3 II) 	2.52 (t, 	J=6.5 Ilz, 2 H) 	2.88 (t, 
Ja8.5 Hz, 2 H) 353 (s. 210 9.02 (q. J7.0 Hz, 2 14) 4.14 
(n. 	J=7.1 Hz, 2 ID 6.82 ,- 6.88 (m, 	2 11) 7.12 - 7.24 (m, 	2 
H). 
HS ESI/APC1 Dual posi: 252(11141i. 

Reference 
Example 

A-69 

/ 
1.1. 

0-0 

'11 NIT (300 101z, CHLOROFORM-d) 	5 PPM 1.26 (t. J=7.1 112, 3 H) 
2.52 (t. 	J=8.4-Hz. 	2 II). 2.88 (t. 	J=8,4 Ili. 2-11) 	3.76 	(s. 	2 
H) 4.14 (n, J=7.1 Hz, 2 Hi 6.87 (d, 1=2. 2  Hi, 1 H) 7.08  - 
7.23 (m, 	3 H) 7.39 - 7.43 (m. 2 H): 7:69 (dd. 	44.3. 2.5 Hz, 
1 	11) 	8.1,1 	(d, 	.14;5 Hz, 	1 11). 
/IS IL§I/APCI Dual 00sir 301E1141'. 

Reference 
Example 

A-70 

--4.-o 
H 

/ 

'11 DR -(300 )1112. CHLOROFORM-d) 	6 ppm 1.28 (t, J=7.2 Hz-, 	2:ll) 
2.54 (t, 	1=6.4 Hz, 	2 to) 2..93 (t, 	J=.6.4 Hz, 2 H) 	2.88 (s, 2 
11)4.15 (a, J=7.2 Hz, 2 ID 7.36 - 7.51 (m, 3 ED 7.67 - 719 
(m,, 	2 10 7.81 - 8-.04 (m. 	2 H) 8.62 (s• 	1 II) - 
IS ESI/APOI Dual POSi: 285WHI. 

Reference 
Example 

A-71 

tf 

N\
111 

II 

CI 	F 

I ll IHR (300 MHz, CHLOROFORM-d) 	6 ppm 1.26 (t, J=7.1 Hz, 2'H) 
2.52 (t. 	J=6.3 Hz, 	2 11) 	2.88 tt. 	1=6.3 Hz, 2 ID 	3.82 (a, 2 

4.15  40, 	3=71  Hz, 2 11) 7.42  - 7.45  (a ,  i7 111 7.67  (s, 1. 
H). 
115 ESE/APC1 Dual POSi: 310411+0*. 

[0383] 
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[Table 18-11] 
Compound 

NO. 
Structure Analytical Data Sdt 

information 

Reference 
Example 

A.72 

-,.„.13 	• 	

0  
Fi 

40 

'II MIR (300 )411z, CHLOROFORM d) 6 	PPrn 1.25 (t, 1=7.1 Hz, 	311) 
2..44 (d, 	3=6.4 Az,, 	2 10 	2.78 (dd. 1=13.5, 	6.8112, 	1 H) 	2.89 

H) (ad, 	3=13.5, 	6.5 Dz, 	1'H) 3.20 - 3.40 (m, 	1 H) 	3.86 (s. 	2 
4.01 - 4.22 (m, 	2 11) 7.18 - 7.37 	(n. 7 II) 7.38 - 7.64 (m, 	7 
H). 
115 ESI/APC1 Dual pOSi : 374[11+H]'. 396IM+Har. 

Reference 
Example 

A-73 

-... 	0 ,..1:1-,...- 	
--- 

H 

	

„ 	.... 40  MS ESI/APOI Dual nos': 388N+HI, 410[11+ lIa]`. 
 

III 1018 (300 1012, CHLOROFORM-d) 	5 	pin 1.25 (t. J=7.1 Hz. 3 11).  
1.70 - 1.96 (m. 2 H)-2.53 (d, 	3=6.2 Hz, 2 ID 2.72 (t. 3=7.9 
Hz, 2 H) 	3.00 - 3:18 (m, 	1'N) 	3.70 - 3.93 (11, 2 H) 4.14 (s. 
J=7.2 Hz, 	2 ID 7.08 - 7.08 (n, 	14 II). 

Reference 
Example 

A-74 

,....,_,....0.„„.._,..-0 

N --- 

''s 
H 

I ll MME( (300 kHz. CHLOROFORM-6) 	6 ppm 1.17 (a, Jr-6.4 Hz, 3 H) 
1.26 (t, 	J4.1 Hz, 	3, ID.2.39 (dd. 1=16.2, 	6.0 113, 	1 H) 	2.51 
(dd, 	3=15.2, 	8.3 Hz, 	1 ED 2.09 - 3.27 (m, 	1 ID 3.74 - 3.96 
(m. 	2 II) 414-(m, 	Jr7.1 Ilz. 	2 ID 7.21 	(ddd. 	3=6.2. 4,2, 2.4 
HZ, 	1 H) 7.44 (d, 	3=8.1 Hz. 	2 H) 7.68 - 7.76 (n. 2 H) 7.91 	- 
7.99 (m. 2 JO 8.68 (at, 	.14.9, 	1.3 Hz, 1 ID. , 
MS ESI/APC1 	Dual POSi: 299[1+11).. 	321(11111a] t • 

Reference 
Example 

A-75 

-.... 

11) 

??'-• F 	, 

'H nR MO az. 81E0808031-d) 	6 PPM 1.16 (d. 3=8.4 Hz,.3 11) 
1.25 Ct. 	34.1 Hz, 	3 ID 2.31 - 2.55 (tc, 	2 H) 	3.94 - 3.23 (m. 

71.8510 868,82-11)31788.52881: 78.8851 461,428kii. jr7  a 
11z, 
	8 81 7.88  - 

MS ESIAPC1 Dual nosy -  2601H+Hil. ,.  
MS E51/1261 Dual nesa: 324(14-CIL 

Reference 
Example 

A-76 

--.....A 

I 

411 

1 11- RR (200 MHz, CHLOHOFORM:-(1) 	Vitnm 1.15 (d, .1=6„4 11z, 3 II) 
1.25 (t. 	J=7.1 Hz„ 3.11) II) 	2.29 - 2.42 	Cm, 4 H) 	2148 (dd. 
J=15.0. 6.7 Hz, 	1 ID 3.04 - 3.24 (m, 	1 H) 	3.24.- 3.86 (m, 	2 
H) 4.13 (t., 	3=7.1 -fiz, 2'H) 7,07 - 7,16 Cm. 2 II) 7.17 - 7.25 
(n, 	2 H)- . 	. 	. 	. 
MS 651/APC1 Dual Peso: 236[11+H]s , 25801+11ar• 

Reference 
Example 

A-77 

"-....,....-°' 	,..,...° 

--''. 

-"... 
H 

111  HIED (300 MHz, CHI.OROFORI:d) 	6 PPM 0.99 - 1.20 Cm., 510 
1.27 (t, J4.1 Hz, 	3 II) 1.38 -1.76 (m, S A) 1.83 -1.99 (nth 
3 II) 2.'25 - 2 40 (m, 	1 H) 2.40 - 2.59 (n, 4.H) 2,99 - 3.14 
(m, 	1 	11) 	4.15 (a, 	3=7.1,Hz. 	2 H) 	7.34 - 7.33 	(ro. 5 I ) • 
MS ES1APCI Dual mosi : 304[11+11]*. 

Reference 
Example 

A-78 
F 4

c, 

i 

 40  40 

F 

'H DR (300 KHz, CHLOROFORM d) 	6 mmm 1.25 (t, .3=7.1 Hz, 31) 
2.51 	(ad, 	3=15:5, 	9.6 Hz, 1 11) 2.71 	(dd. 	3=155, 4.0 Hz, 1 

8(1
)
1). 838118)-78.2788-17m ..491 8(m) , 868112) 87d ..491=-187.8.8868(.1 m1. 481103.. 88  - 4.27 

MS ESI/APC1 Dual posi: 252[H+Hr . 

[0384] 
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Table 18-12] 
Compound 

No. 
Structure Analytical Data Salt 

miartnabon 

Reference 
Example 

A-79 

...,,.2524 

k 

F. 

1 2 HE (300 Hilz, CHLOROFORM-d) 	6 ppm 1.14 - 1.61 On, 11 H) 
1.98 - 2.12 	(m, 	2 H) 	2.65 (s, 	2 H) 3,82 (s. 	2 H).4.15 (q, 
J47.1 Hz, 2 H) 7.41 	(d, J48.1 Hz, 	2H) 7.56 61, 	.14.1 Hz, 2 
ID. 
115 ESIAPCI Dual oath: 344[2+H]'; 3620,(+Har . 

Reference 
Example 

A-80 

..,,,,..o 	o 

\ 

FF 

 

i ll RH (300 211z, 0M-0802018ii-d) 	6 pain 1.26 (t, 347.1 Hz. 3 H) 
1.86 - 2.00 	(m, 	4 H) 2.34 - 2.50 (a. 	2 6) 	2.89 (s, 	2 11) 	8.86. 
(s. 2 11) 4.17 U. J47.1 k, 	2 II) 7.44 (d, 	Jr8.1 Ilz, 	2 II) 
7.57 (d. 	J48.1 Hz, 	2 H). 
MS ESI/APCI 	Dual post: 21611524'. 8380,1Nfall. 

Reference 
Example 

A-81 
 

ii-,,„..- 	0 
H  

4 

l li IIIII2 	(300 IfElz, CHLOROFOP1-d) 	6 	ppm 1.25 (t. 	J47.1 Hz, 	3 H) 
1.29 - 1.52 	(m, 	62) 	1.58 - 1.73 	fli, ,i 10 	2.83 	(s. 	8 H) 	2.51 
(S, 2 8) 	3.63 (s, 2 10 4.12 (4, J47.1 Hz, 	2 ID 7.12 (d. 
..1 47.9 Hz. 	2 II) 7.18 	- 7.28 (m. 	2 11). 
HS ESI/APCI 	Dual 	pOS1 7. 	2221 01+1111 . 

Reference 
Example 

A-82 

-...28...,,c,cm 

k 
F  p 

i ll NUR (800 l(Hz, CHLOROFORIO-d) 	6 ppm 1.21 n 1,29 (in, 9 H) 
1

22.1 22. 2  ID 7.45- H728552,9911,1BAPC4211PD) U2a12254(ssi .: 32094)(14+411.41'4. U. 

Reference 
Example 

A-83 

\..,. 

• 

° 

4 

le 

NI HiR (200 XL, CHLOROF022-d) 	6 ,flaw 1.13 - 1..62- (m, 1110 
1.02 - 2.12 (m. 	2 HD 2.33 (s, 	3 R) 2.64 ,cs. 	2l1)72(5. 2 
10 	4.16 	U. 	.147.0 Hz, 	2 11) 7.08 - 7.-14 (m, 	2"H) 7.14 - 7.20  
(R. 	2 11). 
MS 55 VAPCI Dual posit: 29001421', 312[1(+Har. 

Reference 
Example 

A-84 

A 	 • 
H  

'Ii NKR (800 IcHz . C3LOROF02.11,1) 	6. PPM 1.37 '(S, 9 ID 1.71 (dd. 
Jr6.2, 	4.2 Ilz, 4 II) 	2.59 (s. 	2 II) 	3.60 ---3.77 (ra, 	7 10 	3.84 
- 4.01 On, 2 10 7.38 - 7.85 (m, 8 H). 
HD EDI/APCI Dual cosi,: 398[11+11]*. 418[Hirk]`• 

Reference 
Example 

A-85 

....,.... 	o i ll 2102 (SOO 211z, 6120205022-4) 	5 ipm 1.15 - 1.31 On. 9 10 
2.32 (s, 	3 ID 	2.50 (s, 	2 ID 2.67 	(s, 	2 10 4.14 (4, 	Jr7.1 Hc, 
2 1) 7.11 (d, 	Jr7.3 Hz. 2 H) 7.23 (d. 	Jr7,8 Hz, 	2 H). 
MS ESIAPC1 Dual pool: 25012.+H2. 
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Table 18-13] 
Compound 

No. 
Structure Analytical Data San 

informatton 

Reference 
Example 

A-86 

two 

a,,....„... 
C\--/4- 

H 

'HAIR (300 kHz, CHLOROFORM-d)" 5 PM 1.25 (t, J=7.1 Az. 3 ID 
1.46 - 1.62 (m,.2 II) 	1.92 - 2.14 	(m, 2 H) 	2,331 (s, 	3 H) 	2.70 
(s, 	2 II) 	2 48 (add, J=11.9, 	10.7, 2.3 Hz, 	2 TI) 	3.72 (s, 	2 H) 
2.79 (at. 	J=11.9, 	4.0 Hz, 2 H) 4.19 	(q„J=7.1,1Iz, 	2 1).7.06 
- 7.21 	(m, 4 H). 

US ESH/2251  Dual POSi: 292[101]. . 314[11+1a1'. 

Reference 
Example 

A-87 

--.,. 	0 
, 

H 

CiL2‘1,  

113 int? (no iltiz, CHLOROFORM-0) 	a ppni 1.28 (t, J=7.1 Hz, 3 11) 
1.85 - 1.99 (m, 4 11) 	2.33 (s. 	3 ID 	2.25 - 2.47 (ni., 2 10 2.89 
(s. 	2 II) 3.78 (s. 	2.10 4.16 (q, 	.1=7.1 Hz. 	2 10 7.09 - 7.15 
(m, 	2 1) 7.16 - 7.22 (ro, 	2 E. 
HS ESI/APCI Dual pOSI: 262[11+H1', 294[14+1141 . 

Reference 
Example 

A-88 

-,.,.„,..0 0 
11 HIR. (300 MHz, CHLOROFORM-a) 	6 	man 1.12 - 1.62 (in, 11'11) 

1.95 - 2.12 	Dm. 	2 11) 	2.71 	(s, 	2 11) 	3.98(p,2
6
H) 	4.17 	(a, 

.14 .9 Hz. 	2 H) 7.36 - 7.50 (m, 	3 H) 	7 5 	78 ( 	. 1 8) 
7.84 - 8.02 	(m. 	2 II). 
US ESI/APC1 Dual past: 350+111, 381111÷tfar. 

Reference 
Example 

A-89 

,-..„,...0t

, 

 
H 

') c? 

'11 1012 . (300 MHz, CHLOROFORM-d) 	5 prnn 1.16 (d. J=7.0 "Hz, 3.1) 
1.25 (t. J=7.1 Hz. 2 H) 2.33 (s. 	3 11) 2.55 - 2.75 (Sr2 9) 
2.79 - 2.95 (m, 	I 11) 	3.75 (s, 	2 II) 	4.14 (q,.17.1 	Hz, 	2 H) 
7,10 - 7.22 (m. 4 ID. . 
IS 551/APCI Dual POSI : 235[1!+H]'. 250+11aP. 

Reference 
Example 

A-90 

-....,,,..„,.° • 0 

H 
N  

N---  

`-„,. 

`H AIM (300 !Ha, CHLOROFORM d) 	5 pPM 1.17 (d. Jz8.9 lizi 3.01) 
1.26 (t. 	J=7.1 21z, 	3 II) 	2.54 - 2.77 	(in, 211) 2,82 - 2.98 (i. 
1 H) 3.86 (s, 2 11) 4.15 (a, 	Ja7.1 Hz, 	2H) 7.22 Cada. 	34.3. 
4.9, 2.2 Hz, 1 10 	7.42 (d, 	.1=8.4 Hz. 	211) 7,69-'7.76 (m, 	2'  

8  10 7.95 (d, J4 Hz, 2 H) 	.64 - 3.72 (m, 1 H). 4. 
XS ESI/APC1 Dual posh 299021+101 , 321CH+Hal l . 

Reference 
Example 

A-91 

0,  
-",...," 	'--.., 0 .,-N 

H 	I 	\ 
--......_„-N.,..„,-,---..s.„ 

I ll'NED (.300,191z, CHLOROFORM-a) 	6 ppm 1.17 (d. Jr6.4 Hz, 3;11.) 
1.25 (t, 	J9.1 Ilz, 	3 11) 	2.30 - 2.54 	(m. 2 11) 	3.11 - 3.29 (m, 
1 H) 3.96 - 4 20 (M. 4 11) 7.37 - 7.44 (m. 3 H) 7.64 (s. 1 H) 
7.87 - 7.94 (m, 	2 H). 
MS ES1/APC1 Dual pOSi: 305D+1111 . 327IH+Har. 
WS ESIAPCI Dual nazi: 303111-Hr. 

Reference 
Example 

A-92 

.,„ ,,0 0 

i 	\ 

'll MIR (800 'MHz, CHLOROFORM"-d) 	5 	ppm 1.27 (t. J=7.1 Hz, 3"01) 
1.83 - 2.01 	(m. 4 H) 	2.38 - 2.52 (m. 	2 1)2.95 (s„ 2 )1) 4.04 
(a, 	Ja0.9 Hz 	2 H) 	4,17 (a, 	.14.1 Hz, 	2 11) 7.36 - 7.52 (m, 3 
H) 7.62 - 7.86 (m, 	1 11) 7.86 - 7.98 'Cm, 2 10. 
MS ESI/APC1 Dual nosi: 231111+111', 	3530,1+Har. 
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[Table 18-14] 
Compound 

No. 
Structure Analytical Data Salt 

information 

Referen ce 
Example 

A-93 

------))'-, .-----IN 
H 	i \ 	11 

'11 AIR (300 MHz, CHLOROFORM-d) 	6 PPP 1.18 - 1.34.(m, 9 ID 
2.49 (s, 	2 II) 3.98 (d. 	J4.9 Hz. 	2 ID 	4,18 (a. .12(.0 Hz; 2 
H) 7-36 - 7.47 (a, 	3 H) 7.06 (s. 	1 K) 7.86 -1.95 (ma 2 H). 
MS ESIAPCI Dual liOSI : 319C1IFH14  . 	24111+Nal f . 

Reference 
Example 

A-94 

--,,,,....„.0 ,,,,,...,p0 

0 .„-__,,,, 

..--N 
NN 

'I1 HE (300 MHz, CHLOROFORM-d) 	6 ppm 1.26 Ct. 	Jr7.1 Az, 	3':11).  
1 49 - 1.62 (a; 2 II) 	2.03 - 2.13 (ra, 2 II) 	2.70 Cs, 	2 ID 	3.49 
Cddd, ..1.11.8. 11.0, 2.4 Hz, 	2 ID 	3.80 (dt, J-11.8. 4.2 Hz, 	2 

11) 	4.00 (d. 14.8 Hz. 	2 11) 4.21 	(a, 7s7.1 Hz, 2 H) 7.36 - 
7.50 (m. 	3 ID 7.62 Cs, 1 II) 7.82 - 7.97 	ot, 	2 H). 
MS ESI/APCI Dual posi 1 3611114h 333[11+11al. 

Reference 
Example 

A-95 

0 

H 	i 	ap
i 
 

I II AIR (200 MHz, CHLOROFORli-d) 	6 prro 1.64 - 1.76 (m, 4)t) 
2.56 (s, 2 10 3.55 - 9.78 (m. 	5 H) 	3.83 - 8.98 (to. 4 H) 7.35 
- 7.50 (a, 3 H) 7,07 	(s, 1 ID 7.86 - 8.00 .63, 	2 11). 
ES ESI/APC1 Dual pOSi : 347[1.1+1171 . 36918+110. 

Reference 
Example 

A-96 
11111 le  

2a„,E? 

'H 10(11 (303111z. CHLOROFORM di, 6 saw 1.01 - 1.21 (in, 2 R) 
1.38 - 1.57 	(in, 	3-1I) 	1.62 (dd. 	1.3.2, 4.4 Ili, 4 H) 	1.87 - 
2.03 (m. 4 11) 2.36 (d. Jr6.2 Hz, 	2 H) 2141 - 2.61 	(m. 3 H) 
3.48 - 3.75 Co, 	5 11) 	3.77 - 3.99 	An, 2 I1) 7.Q9 - 7.37 Cm, 	5 
H). 
MS ESI/APCI Dual scth 1 346000', 368111+11a11 . 

Reference 
Example 

A-97 

F 

...„,,,,,0 	0 	..-. 	011 

•.- 

I H .Nlig (300  )IHz r  CHLOROFORM d) 	6 ;ppm 1.18 kal. J4.4 Hz, 3 IP 

7

1
1 

 "

4
11
2

7

0 
3
C

C 

m

t
i. 52

1:7

1 oe 

 1 

79

11
5
:

5

.

3, 

 .. 1

7

1)

. 58

2. 8

61. 

 -

2 

 2
(1
.

H)

98

7

(

.

m

63: 

 2 

7

11

4;

)

,77

3:1

(r0

3

,

-;.

3

2

)

6 (in. 
(m ,. 2 H) 4.15 (a. Tri7 1 11- 	2 11) 7.41 - 

11$ ESIJARCI Dual pOSI: 366(II+Hr, 388D+Har. 

Referen
m

ce 
a Ex 	ple 

A-98 

----.4,--°  

N---  

..--° 
Si 

111 RR (3001111z, CHLOROFORM-d) 	5 MI 1.11 - 1:82: Cm, 11 10 
1.96 - 2.21 XII 	2 JD 	2.67 (s. 	2 A) 	3.82 (s. 	2 H) 4..17 (a, 
J

1

.7

1

:

)

.1 Hz. 2 10 '7.18 - 7.5 (a. 1 H) 7.39 (d. -14.5 Hz, 2 ID 
7.68 - 7.74 (m, 2 H) 7.94 (d, 	J4.4 Hz, 	2 II) 8.62 - 8.74 (to, 

ms'aimpci Dual POSi: 85311+H1'  , 375[1414a]% 

Reference 
Example 

A-99 

--,,
,,

,,,.0 

N--' 

0 

401 

'H RH (300 1111z, CHLOROFORM-d) 	6 ppoi 1.11 - 1,62 (a. 11 ID 
1,96,- 2.21 	(a, 	2 H) 	2.67 (s, 	2 13) 	3.82 (s, 	2 13) 4.17 (a, 
Jr7.1 Hz, 	2 11) 7.18 - 7.25 (a. 1 H) 7.39 (d. 	Js8.5 b. 2 11) 
7.$8 - 7.74 (no, 	2 Al 7.84 (d, 	J.8.4 Hz, 2 11) 8.62 - 8.74 Cm. 
1 	H). 
AS ESIAPCI Dual posit 353111-11111 , 375D1+110. 
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[Table 18-15] 
Compound 

No. 
Structure Analytical Data Sa i nformalt  t,„ 

Reference 

A-100 
Example  

-,,,,,5 

/ 

111 HIM (309 MHz. C111.030601111-d) 	6 	PPM 1.17 (d, 	J=6.7 Hz, 	3 II) 
1.26 (t, 	J=7.1 Hz, 230 2.53 - 2.76 (m, 2,H) 	2.80 - 2.96 GI, 

H
1

) 
 11

7
)
.
3
64
35 

7
(7

6
,
0

2
°0
1D

i 
 4

2
.
B
1
)
3 (c, 	74.1 Hz, 2 H) 7.41 - 7.46 (n, 2 

MS ESI/AK1 Dual -Pori: 290011+11)'. 3120(422V. 

Reference 
Example 

A-101 

\,....--Ch-,./.° 

H 	i 
---------* 

'II 111(2 (300 MHz, CHLOROFORM-d) 	6 	npm 1.18 (d. 	3r7.0 Hz. 	3 11) 
1.26 (t, 	J=7 1 Hz, 	8 11) 2.55 - 2.79 (m, 	2 1)'281 	- 3.01 	(m, 
12.974.06(0. 2'H) 	4.16 Cu, .14.1 HS, 	2 II) 7.39 - 
7.48 (n, 	3 H) 7.64 	(s., 1 	11) 	7.89 ---7.94 	(hi, 	2 H). 
HS ES1/11PC1 Dual nos;: 205111+1114 . 32705diar. 

Reference 
Example 

A-102 

V 
o 	 --. 

H 

0 

III MIR (300 )1Hz, CHLOROFORM-d) 	6 PPM 1.63 - 1.78 (n. 4."H) 
2.59 (s. 	2,H) 	3.62 - 8.71 	(m, 	5 II) 335 (s, 	2 II) 3.93 	(dt, 
J=11.9, 6.2 Hz. 	2 1) 7.18 - 7.25 (m. 1 ID 7.49. (d. 	J=8.2 Hz, 
2 11) 7.65 - 7.81 (m. 2'11) 7.96 (d, .11.2 Hz. 	2.H) 	8.63 - 
8.73 On. 	1 11?. 
ES ESUAPCI Dual Nail 34104+111'. 363(1140. 

Reference 
Example 

A-103 

...-° 	° 

/ F.  

'H 111(2, (300 1111z. CHLOROFORK-d) 	a ;pm 1.61 - 1.77 (m, 4.11) 
2.57 (s, 	2 H) 3.61 - 3.71 	(s, 5 3) 3.74 (s, 2 10 3.82 - 399 
(m, 2 I0 7.48 - 7.54 (a. 	2 II) 7.55 - 7:61 	(n. 2 H). 
IS ESI/ANI Dual POS1: 332111+311 . 354D1-111a1I .   • 

Reference 
Example 
A-104 

-....,,..0 	
if)  

H 
....,......„...N 	

io 
I II HE, (300 MHz, CHLOROFORH-d) 	6 	PPrti 0.99 - 2:40 (n. 15 H) 
239 - 2.97 	(ft. 8 ED 4.09 - 4.22 	(rn, 2'1) 7.11 - 7.35 	(m. 5 
I)- 
WS ESI/APC1 Dual noel:" 3.0411511111 . 

ill IIIIR (300 MHz. CHLOROFORM-d) 	6 	PPM 1.10 (d; 	.1.6:8,11z, 3 II) 

Reference 
Example 
A-105 

.....
?„

,..o 	o 

H 
N  

F 1.26 (t, J=7.1 R2, 3 1) 2.5 	- 2.76 (m, 	2 10 2.83 - 3.00 On, 
1 ID 3.85 (m. 	a .11) 4,16.(a, 	J=7.1. Hz, 2 II) 7.27 - 7.48 (m, 	2 
JD 352 - 7,59 (m. 2 3)1 3.64 - 7.72 (m, 4 ,11). 
112•ESI/AP31 Dual Pori; 36853+311 , 3$10+11a1'. 

Reference 
Example 
A-106 

"--......,..Ai--.° 
H 

\(d. 

'H KR (300 Ifilz, C11102070161-6) 	6 	PPP 1.22 - 1.29 (m.'9"H) 
2.53 (s, 	2 FI) 	3.78 (s. 2 3) 4.15 (a, 	J=7.1 Hz, 	2 .11) 7.18 - 
7.25 (a, 111)742-748(0. 2 10 7.68 - 7.75 (m. 	2 1) 7.94 

	

34.2 Hz, 	2 H) "8.64 - 8.71 (m, 	1 10. 
Its ,ESITAPCI Dual POSI: 31 KPH).  , 385[l+11a] I  . 
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[Table 18-16] 
Compound Structure 

No. informabon Analytical Data salt 

Reference 
Example 
A-107 

-......_,...0 

o.,,..„.„-• 

C'....,..,,N 

2 
H 

N '''''''-''''1 
"- 

I ll NE2 (300 MHz, CHLOROFORM d7 5 ppm 1.26 (t. J=7.1 Hz, 3 H) 
1.44 - 1.64 (m., 	a H) 1.99 - 2.18 (m, 	2 10 	2.72 (s, 	2 (1) 	3.49 
(ddd. 	J=11.8. 	18.9, 2.4 Hz, 	2 11) 	3.74 - 8.86 	(m, 4 If) 4.21 
(a. 	J=7.1 Hz, 2 11) 7.19 - 7.25 (m, 	1 if) 7.39 	(d, 	.08.3 Hz. 	2 
11) 7.65 - 7.81 	(m, 2 10 7.94 (d, .08.3 Hz. 2 10 8.83 - 832 
(m 	I I). 
MS ESIAPCI Dual posi : 2550.011T, 377001fal l . 

Reference 
Example 
A-108 

N 

N-2) 	--° 	 --.. 

H`..._ 411:1  

1 1.1 MR (90C1)61a. CHLOROFORM-d). 6 PPM 1.12 -1.77 (m, 13 H) 
2.53 (a. 2 ID 335 (s. 2,1)"4.14 (a. J=7,2 Hz, 2.1) 7.21 
(dad. 	J=8.1. 4.8..2.4 13z, 1 11) 7.49 (4..0805 liz, 	2 10 7.65 
- 7.79 .(m, 2 H) 7.86 - 8.00 (m, 	2 11) 8.60 - 8.72 (m. 	1 11). 
13.1:31/12C1 Dual posit 853[10101 , 375[1011e]'. 

Reference 
Example 

A-109 

-.,..,."...0 0 

H 	II\ 

%In 	MHz,(300 	CHLOROFORM-d) 	6 PPM 1.20 - 1.76 (m, 13 11) 
2.48 (s, 	2 li) 3.94 (s, 21) 4.15 (a. J=7.1 112, 2 11) 7.32 - 
7.50 (a, 9 11) 7.36; (s. 1 H) 7.85 - 7.96 (m. 	21). 
11SPHI/APS1 Dual pOsi : 359(g+HD, 38100Nai . 
116 ESIMPC1 Dual 'riega: 357[1-11] -. 

Reference 
Example 

A-110 

".....,....C.,C 

• 

--....., 

	

o 

'II 11116 (30q MHz, CHLOROFORM-d) 	6 man 1.27 (t, J=7.1 Hz, 3 H) 
2.53 (t, J=6.8 Hz, 2 H) 2.88 (t, 	1=8.3 Hz, 2 9) 3.66 (s, 2 
H) 4.13(a, 	J=7.1 Hz, 	2..1) 7.16 - 7.25 	(m, 3"H 	7.50 - 7.58 
(m, 	1 	11). 
MS ESI/1291 Dual post: paw+fir.  . 21804÷Har. 

Reference 
Example 
A-111 

• 

• 

164 10tH(300 MHz, CHLOROFORM-A) 	8 pm 0.92 -1.17 (m. 2 11) 
1.28 (t, 	J=7.1 Hz, 	3 H) 1.38 - 1 37 (m, 3 64).1,79.- 2.06 (m, 
8H) 2.31 - 2.56 (m, - 5:11)-2.92 (s, 	2 11) 4.17 (a. 	J=7.1 Hz; 	2 
Ili 7.09 - 7.88 (m, 	8 1). 
MS ESI/AP.C1 Dual pOSi : 	311[11+Ii].. 

Reference 
Example 

A-112 

.N...,23'... °  

1 111131( (3001111z, CHLOROFORM-d) 	5 PPM 1.02 - 1.19. (m, 8 11) 
1.27 (t, 	J=7.1 Hz, 	3 H) 1.36 - 1.64 Cm, 3 I) 1.84 - 2.03 (m, 
41) 2.33 - 2.57 (m, 5 11) 4.14 (q, Jr7.1 Hz, 	2 H) 7:11 - 
T,87 (la, 5 ID. 
IlSES1APCI Dual most: sisuoci. 

Reference 
Example 

A-113 

o 01111118 (300 MHz, CHLDROFORM-d) 	5 ppM 1.28 (t, J=7.1 Hz., 31)'  
2.53 (--. 	J=6.3 Ilz, 	2 31) 2.89 (d, 	Jr6.3 Hz, 2 H) 3.20 	(s. 2 
H) 4.15 (a, 	.1=7.1 Hz. 	2,10 7.30 (d, 	J=9.8 Hz, 1 1) 7.39 (d, 
J=7.5 Hz, 	i I1) 	7.49 - 7.57 (m. 1 E). 
11S ESI/APCI Dual PoSI : 394(10Hr, 3160011e. 
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Table 18-17] 
Compound 

No. 
Structure Analytical Data Salt 

information 

Reference 
Example 
A-114 

-.,„23, 

e-  

0..,,.7- 

---
,„0 

1111 

'H 10413 (300 MHz, CHLOROFORM d) 	6 	ppm 0.92 - 1.16 (m. 2.11) 
1.20 - 	1.32 	(al, 	3 11) 	1.35 - 131 	(n), 	3 fl) 	1.79 - 1.97 	(m, 	4 
H) 	1.97 - 2.18 (tz, 411/ 2.38 - 2.55 (m, 3 11) 	2.67 - 2.79 (m, 
2 11) 3.38 - 3.58 (m, 	2 H) 3.73 - 3.61 GI, 	2 ID 4.06 - 4.29 
(m. 	2 II) 	7.09 - 7.38 	(m, 	5 I3).  
Its ESI/ADCI Dual posi: 360N+111'. 282E10140. 

Example 
A-115 

F 

N..... 	0  
H 	40 

	

TUE (3004Hz. CHLORDFORIf=d) 	6 rpm 1.24 - 1.30. (m, 9 "H) 
(s,"2 

 (m, 2 11) 7.52 - 7.57 (z, 	2 H) 7.66 - 7.68 (m, 	4 H). 
IS ESI/APCI Dual posit 380[1f+Ht , 4014PINHar. 

Reference 
Example 

A-116 

o 

• 

F 
F 

0 	
40 	F 

H 	40 

I FF MIR (30Cf MHz, CHLOROFORM-d).6'p51.27 (t. Jr7:1 Hz. SE) 
1.43 - 1.66 	(m, 	2 6) 	2.00 - 2.18 (m. 2 0) 	2.75 (s, 	2 If) 	3.42 , 
- 3 .66 	(s, 21) 	3.75 - 3.86 (m, 4 II) 4.21 	(q, J=7.1 Ai, 	2 1) 
7.39 (d..1=8.3 it, 	2.11) 7.55 (d, 	)=8.3 Hz, 2 II) 7.80 - 7.77 
(m, 4 10. 
WS WAPCI Dual poSi: 422111+Iir ,•444E11+Nar. 

Reference 
Example 

A-117 

-....,,A,......-0  
C

.
} 

4 F. 

1}1 NKR (800 MHz. CHLOROFORM-d) 6 pm 1.27 (t, 1=7.1 Hz, 3 El) 
2.54 (t, 	J=3,1 Hz, 2.11);2.89 	(t, 	1=6.1 Hz, 	2 1)"3.92 	(s, 2 
11) 	4.16-  eq. 	J9".1Ilz, 	Z•III 7.86 	(d. 	.14.8 Hz, .1. 8) -7.75 - 
7.

, 
 89 (ra, 	2 II). 

MS ESI/APCI Dual p02i: 344tm+HY, 	ef)[K4-liar. 
IS ES1/APCJ Dual neva: 878014511- . 

Reference 
Example

8 
 

A-11 

-- • 	o 
H 

. di  

I ll KIR (300 kHz, CHLOROFORM d) 	6 PM 1.72 - 1.95''(m, 2.H) 
1.95 - 2.16 	On, 4 10 	2:32 (s, 	3 ID 	2.72 (S. 	Z H)':3.65 (9, 	2 
II) 	8.69 (s, 	3 II) 7.07 - 7,15 (n, 	2 H) 7.19 -'7.25 (m, 2 II). 
WS ESIAPCI Dual posit 248E11-i-HY. 	2'70111-Har. 

Reference 

A-119 
Example  

..- 
x. 

4. / 

'H NIT (200 1111z; CHLORIDFORII-d) 	6 Pin 1.74 	1.96.{m.- 	2.11) 
1.90 - 2.15 	(al, 	4 II) 	2.73 (s, 	2 II) 	3.62 (s. 	3 II) 	2.76 (s, 	2 
11) 	7.40 - 7.52 (ni, 	2*}I) 7.52 - 7.82 (m, 2 H). 
113•111/APCI Slot podil 3021/1+111*. 	324Ell+Har. 

Reference 
Example 

A-120 

....„,„,.0 ...,..„5,...0 

H 	I 
N 

0 

111116I (300 MHz 	CHLOROFORM d) 	6 ppm 1.27 (t, J4.1 Hz, 310 
2.97 (s, 2 H) 4.09 - 4.13 No,,,2 ID '4.18 (q. 	Jr7.1 Ha, 2 H) 
4.55 (d, 	.1q6.9 Hz. 	2

)
) 4.69 (d. 	J.,6.9 Ilz. 2 II) 7.35 - 7.49 

(m, 	3 II) 	7.68 (s, 	1 11 	7.84 - 7.57 	(m, 	2 H). 
KS ESI/APCI Dual posit 328D+Hr, 355Difilar. 
VS ESI/Apci Dual mesa: 331(II-Hr. 
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[Table 18-18] 
Compound Structure 

No. infortnalion Analytical Data sal 

Reference 
Example 
A-121 

 

-.........m....csn 

F. 

211 NMR (300 MHz, z, CHLOHOHORM-d) 	6 PPM 1.26 (t, 	2.7.1 Hz. 3 ID 
2.96 	(s, 	2 H) 	3.92 (s 	2 H) 	4.16 (a. 	J27.1 Hz, 	2 H) 4.54 	(d, 

7
J=

5
6i9

-
1

7
z
.
,
65

2 H
(a
)

.
4 i6

11
8
)
* .14.9 Hz, 2 II) 7.43-- 7.52 (m. 2 H) 

MS ESI/AP01 Dual posi: 	31811Ialr. 

Reference 
Example 

A-122 

-..„...___.,0 	

4111 

'H NIT (200 lb, C31.030FORH-a) 	6 ppm 1.27 (t. J=7.1 Hz. 3 11) 
2.55 (t, 	J=6.4 Hz, 	2 11) 2:92 (t. 	J=8.4. Hz, 	2 ID 	3.64 	(s, 	2 
10 4.16 (n, 	J27.1 Hz, 	a II) 7.10 - 7.20 	(m, 	2'H) 7.34 - 7.49 
(m, 4 H) 7.49 - 7:62 (m. 2 E. 
MS El/APOI Dual posi: 302111+H1', 324111/30 . 

Reference 
Example 
A-123 

....„_„.0.....0 	 40  

-\)11 	
101 

F 

'II NH (300 ;MHz, CHLOROFORM-d) 	6 min 1.28 (t, J27.1 Hz. 3 H) 
2.55 (t. 	J=6.5 Hz, 2 3) 2.92 (t. .I=6,5 Hz, 	2-H) 	3.89 (s, 	2 
11) 	4.15 (n, 	J27.1 Hz, 23) 7.08 - 7.17 (n. 	2.H) 7.12 - 7.32 
On, 2 H) 7.34 - 7.46 (m, 	1 E) 7.46 -.7.58 (m, 21). 
MS ESI/AKI Dual posi: 321/191111 , 342I/FINar. 

Reference 
Example 
A-124 

---.....-M',..,,, 
H 

•....,..111 	II 

F 

'H NE (300 MHz, CHLOROFORM-d) 	5 ppm 1.26 (t, J=7.1 Ha, 3 II) 
2,55 (t, 	.=8.5 Hz, 	2 II) 2.92 (t, 	.1=6.5 Hz, 	2 ID 	3.89 (a. 	2 
E) 4.15 (a, 	J=7.1 Hz, 2 H) 7.23 - 7.48 (m. 6.H) 7.53 - 7.60 

11(SILE2SI/113)E.  I Dual Pest: 30204+11i. 324(11+Hal l . 

Reference 
Example 

A-125 

N.,..A....." 
I .......-n. 

I II NE (300 MHz. CHLOROFORM d) 	6 pon 1.27 (2. .121.1 Hz, 3 ID 
2.63 (t. J=1.3 Hz, 2 ED 2.88 (t, 	J26.3 Hz, 2 ID 3.84 (s, 	2 
11) 4.16 (q, 11=7.1 Hz, 	2 H) 7.29 - 7.26 On, 	1 II) 7.51 	(s. 	1 
II) 7.63 (d, 	J=7.9 Hz, 11). 
E 	/E31 AEI Dual pas!: 310fEET, 332(11+Nal l . 

Reference 
Example 

A-126 4 F
F 

 

F 

111 HE (300 WIlz, CHLOROF01111-0,  6 PPM 1.26 (t, J=7.1 Hz. 8 H) 
2.46 	(s, 	3 II) 	2.53 	(t, 	J2615 Hz, 	2 11) 2.88 (t., J=6.5 Hz. 	2 
H) 	3.81 	(6, 	2 3) 	4.14 	(9, 	J=7.1 11z, 	21) 7.28 (d. 	.127.13 Hz. 
1 H) 7.38 (a, 	J=7.6 Hz, I H) 7.56 (s. 1 E). 
MS HSf/APOI Dual DOS': 290111i11]', 212[E+Ha]. . 

Reference 
Example 

A-127 

0 	 --.... 
H 

41 

'Haft (300 Illz, CHDDROFORH-d) 	5' ceps 137 - 1.97 (m. 2 1) 
1.98 - 2.18 (x), 	4 1);2.75 (a, 	2 ID 3.70 (z. 	3 11) 336 (s,. 2  
H) 7.21 	(ddd, ,J=.6.

,
3, 4.8, 	2.4 k. 	1 111 7.40 - 7.51 	(m, 2 H) 

7.67 - 7.80 (m. 	2H) 7.89 - 7.99 (m, 	2 H) 	8.63 - 8.73 (0), 1 
M). 
MS ESI/AP01 Dual POS i : 31111K1'  . 

[0391] 
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Table 18-19] 
Compound 

No. 
Structure Analytical Data Salt 

dm-matron 

Reference 
Example 
A.128 

z0 	0 	
N 

H 

It 

111 14118 (3D0 14Hz, CHLOROFORM d) 	6 pm L78 -1.94 (ni, 2 H) 
L95 -: 2.18 (0. 4 H) 232 (s. 2 10 3.71 Cs, 3 H) 3.88 - 4.00 
(m, 2 H) 7.34 - 7.49 Di, 3 ID' 7.62 - 3.66 (m, 1 H) 7.85 - 
7.97 (in. 	2 H). 
MS ESI/APCI 	Dual pOSi: 217[11+101 , 	33901+Ila7'. 
HS 	1/APCI Dual nasal 315[1(-lit. 

Reference 
Example 

A-129 

',...„....-0-......-cl 	

40  
H 	io 

0 

I II MR (300 1(11z. CHLOROFOR1I-d) 	6 PPM 1.04 - 1.20 (m,"2 ID 
1.27 (t, 	J=7.1 	Hs. 	3 1[).1.87 	- 1.59 (s, 	3 10 	1.85 - 2.00 (9). 
4 H) 2.38 - 2.58 (m. 	3.1() 2,90 (s, 	a H) 938 (a. J=7.1 Hz. 	2 
11) 	4.51 	(d, 	Jr6.8 Hz, 	2 H) 	4.63 	(6..1=8.8 Ils. 	2 11) 	7.15 - 
7.23 (re, 3 II) 7.33 - 7.33 (re. 	2 M. 
HS ESE/APCI Dual pOSI: 332[2+112'. 

Reference 
Example 

A-130 

-..9°....9.-(3 	
40 	c 

A 	411 

• 

I ll 1NR (300 1111z, CHLOROFORM-d) 	6 pod 1.27 (t, 3=7.1 Hz, 3 ID 
2.99 (s. 2 H) 2.91 	(s', 2 10 4.17 (u, Jr7 .7 ID, 	2 1) 4.56 (.9. 
J96..7 Hs. 	2 11) 	4.71 	(6.3'6.7 Hz. 	2 11) 	7.42.- 7.51 	(m. 	2 II) 
7.50 - 7.60 (s. 	2 11) 7.88 (s, 	4 H). 
NS. ESI/APC1 Dual POSi : 294[1+H11 . 

Reference 
Example 
A-131 

,......A 	0 

/ 
113 ESI/APC1 Dual newt 346[1346[1+C17:- .  

'H 11112 (300 MHz. CHLOROFORM d) 	6 Pros 1.25 (t. 	J.7.1 Hz, 3 ID 
2.53 (t. 	Jr6.3 Hz, 	2 11) 2.89 (t, 	Jr6.3 Hz, 2'1() 	3.93 (s, 2 
ED 	4.1. 5 (q. 	.1r7.1 Hz, 2 H) 7.15 - 7.41 	(m. 2 H). • 
US ESI/ARCI Dual post 	312[11+11]., 334(14+11e. 

Reference 
Example 

A-132 

0 

F  

F F  

I P RR (800 MHz. 31110110515121i-d) 	6 ppm 1.24 (t..1=7.1 Hz, 3 H) 
2.52 (a, 	Jr6.4 Hz, 	2.1() 2.86 (t. 	3s6.4 Ja. 2'H) 	3.94 (s, 2 
H) 4.13 (q, 	J47.1 Hz, 	2 HI 7.11 - 7.23 (a, 2 1). 
HS ESIIAPOI Dual pOsi: 312(11+11r. 	3310(tHal t . 

Reference 
Example 

A-133 

----A? 	0 

a 

1 11 N1ili (300 MHz, 019.0110E089-91) 	6 'PPID 1.25 (t,,:1=7.1 Hz; 	311) 
2.53 (t, 	J=6.9 Hz, 2 11) 	2.89 	(t, 	J=8.9 .13s. 	2 "11) 	3.89 (s. 	2 
H) 4.14 (u. 	J97.1 ID. 	2"H) 	5.67 - 6.12 (0.'1 H) 7.12 - 7.22 
(m, 	2 a) 7.3o - 7.41 	(m, 	2 H). 
HS 'ESIAPCI Dual posi : 324(111].  , 316[1(4ar. 

Reference 
Example 

A-134 

,„h) 	0 

H 
• 

'II MI5 (300 MHz, CHLOROFORM-) 	6 PPM 1.01 - 1.18 (tn. 2 H) 
1.38 -.1.57 	(n. 	3 II) 	1.71 - 	2.10 	(0, 	10 II) 	2.38; (a, 	396.4 
Hs, 	2 11) 	2.40 - 2.55 (m. 	1 /0 	2.65 (s.,2 10 	3.68 (s. 	3 f1) 
7 13 - 7.23 (s. 3 	7.24 - 7.32 D. 2 11). 
WS ESIAPCI Du 	

ID
al POOl : 316[1(+H]'. 
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[Table 18-20] 
Compound 

NO. Structure Analytical Data Salt 
informabon 

Reference 
Example 
A-135 

--- 
o 

/iq 

'If MIR (300 )1Hz, CHLOROFORM-2) 	6 	Plan 1.27 (t, J=7.1 Hz. 3 II) 
1.36 	(s, 	9 11) 	2.98 	(a. 	2 A) 	2.83 (s, 	2 11) 4.17 	(ci, 	J.7.1 Hz. 
2 14) 	4.55 (d, 	.1.6.7 Hz. 2 H) 	4.70 (1. 	J=6.7. Hz, 	2 H) 7.37 - 
7.49 (m, 	4 H) 7.49 -7.59 (v), 4 H). 
MS ESI/APC1 Dual 13081: 	382(41+111', 404114+11a1'. 

Reference 
Example 

A-136 

---,,--

hi 

 

.e? 
F 

'El HIP (600 11112,,CHLOROPOR11-1) 	5 ppM 1.25 (t, 	J7.0 Ffz, 3 ID 
2.56 (t, 	J=6.4 Hz, 	2 11) 2.91 	(t. 	J=6.4 Hz, 	2.11; 3.81 	(s, 	2 
1) 4.14 (4, 	J=7.0 Hz, 	2 11) 6.98 - 7.04 (m. 	2 II) 7.37 - 7.32 
(m, 	2 H). 
MS HSI/MCI Dual posi: 22618+11f , 34811011er .  

Reference 
Example 
A-137 

:-....° 

11 

'11 111112 (600 Hz, CHLOROFORM d) 	6 PPM 1.25 (t. 	J=7.1 Hz. 3 II) 
2.53 (t. 	Jr6,4 Hz, 	2 II) 2.89 (t. 	J.6.4 	(s, 	2 
H) 4.14 (q. 	1=7.1 Hz. 811) 7.43 - 7.51 (m. 2 H) 7.52

67 
 - 7.60 

(m 	 ,. 	 . MS. 2 H). 
ESI/APCI Dual poSi'l 32601+111'. 348EM+Nar. 

Reference 
Example 

A-1313 

rl 

z- 

'H MIR (600 11z. CHLOROF,ORX-d) 	6 ma 1.25 (t. J=7.2 Hz, 3 11) 
1.29 - 130 (m. 	10 II) L50 (s. 	2 II) 	3.79 (s, 	2 Hi 	4.13 (q, 
J=7.2 Hz, 2 ID 7.63 (d, 2=8.3 Hz; 1 11) 7;89 - 7.99 (m, 	1 II) 
8.72 (d. 1 H). 
HS ESI/APCI Dual posi: 34511144114 , 3671114tHar. 
KS ESI/APC1 Dual !lead: 379[PC11". 

Reference 
Example 
A-139 

,may 	o 

/ 

F. 

'WINS (600 illz, CHLOROFOR11-d) 	6 PPM 1.22-(t..1=7.0 Hz„ 3.11) 
1.20 - 1.79 (MC 	10 ii) 	2.51 (s, 	2 ii) 	3.85(s. 	2 H) 4.12 cq. 
J=7.0 Hz, 2 H) 7.62 (2. 1=8.3 Hz, 	1 11) 7:87 (dd, 	J=8.3. 	2.1 
Hz. 1 H) 	8.70 (d, jr2.I Hz. 	1 10. , 
MS ESI/APC1 [trial posil 34501+Hr. 3127P1+Har. 

Reference 
Example 

A-140 

-..,a 	a 1/1111(11 MO Illizi, CHLOROFORM d) 	6 ppM 1.14 - 1.34'(m, 5 A) 
1.41 - 1.55 (m. 8 H) 1.07 - 1.21 (M. 	2 H) 	1.88 - 1.99 (m. 	1 
H) 2.07 - 2.16 (m; 	1 H) 2.18 - 2.29 (f, 	1 11) 	2.75 (td, 
1=10.7, 	3.7 Hz. 	1 11) 	336 (d. 	J=13.8 132, 1 11) 3.93 (d. 
.1=-13.8 Hz, 	1 li) 	4,09 - -4.17 (m. 2 H) 7.42 Id, J=7.8 112, 	2 10 
7.55 (d, 	1=7.8 Ilz.r 2 H). 
115 ESI/APCI Dual posi: 330f11+10 4 , 	252[11+11a1 . 

Reference 
Example 
A-141 

-%'97%:j 

sr 

'11 1116 (300 Ilk. CHLOROFORM-d) 	8 	ppal 1.16 (2. Jr6.5 Hz. 3 II) 
L25 	(t. 	J=7.1 Hz, -3 H) 2.54 - 2.73 (41, 	2 II) 	2'.73 - 2.93 (m, 
1 II) 	3.74 (s. 	2 ID 4.14, (m, 	.1.7.1 Hz, 	2 li) 7.16 - 7.22 (m,'2 
ID 7.41 - 7.48 (m, 	2 11). 
115 ES1/APCI 	Dual pOSi l 	30001+111', 	322f/1+1181'. 

[0393] 



- 194 - 

[Table 18-21] 
Compound 

No. 
Structure Analytical Data Sall 

information 

Reference 
Example 
A-142 

l'a.,--a.-.5) 

--...,"
H  

41 NH (300 MHz, CHI,OHOFORA-d) 	6 PPM 1.25 (t. J=7.1 Bz, 3 H) 
2.54 (i, 	J=6.4 Az, 	2'A) 2.88 (t, 	J=6.4 Hz, 	2- A) 	3.82 (d, 
J=0.9 Hz, 2 11) 4.14 (q, J=7.1 Hz. 	2 11) 7.06 - 7.44 (m, 	3 II). 
MS ES1/APC1 Dual pOSI: 304[1+1]., 8261H+lia . 
MS ESI/AP41 Dual peps: 338E11+01T. 

Reference 
Example 
A-143 

....„,..0 	& 111 MIR (300.11Hz, CELORDFORN-d) 	6 'Pim 1.20 (t, J=7.1 	z. a ID 
1.84 	(d. 	J=6.7 Hz. 	3 ID 2.42 - 2.50 	5n, 	2 10 	2.59 - 2.70 (w. 
1 II) 	2.70 - 2.82 (m; 1.H) 	3.84 	(q, J=0.7 Hz, 	1 ID 4.14 (a. 
J=7.1 Hz, 2 H) 7.44 (d. J=8,1 Hz, 	2 II) 758 (d, 	J=8.1 Hz, 2 
D.  
MS ESI/APCI 	Dual 	posi: 	2900I+111'. 312[11+11a]'. 

Reference 
Example 
A-144 

----.0 	o 'H KKR (300 MHz, CH1DEOPORM-d) 	6 spa 0.70 - 0,83 (a, 2 A) 
1.13 - 1.37 (m. 5 10 2.89 	(s. 	2 H) 3.87 (s. 	2'H) 4.12 (A. 
J=7.0 Hz, 2 H) 7.39 - 7.48 (m, 2 11) 	7.52.- 7.62 (m, 2 H). 
MS ESUAPCI Dual posj: 262(9+11y, 

Reference 
Example 
A-145  

,........0 	0 
H 

/ 

'll MIR (300 1111z, CHLOROFORM d) 	6 ppm 1.15 Ad, •J=6.4 Hz, 3 H).  
1.25 (t. 	J=7.1 Hz, 	3 El) 2.37 (dd, 	J=12.2. 	5.9 11z, 	1 II) 2.46 
(dd. 	1=15.2. 7.0 Hz. 1.H) 	8.02 - 8 23 (tn. 	1 H),3.71 (d. 
J=13.5 11$, 	1 ft) 	3.79 (d, 	J=I8.5 Hz, 	1 14) 4,13 (¢, 	J=7.I Ilz, 
2 11) 7.15 - 7.25 (a,:2 BI 7,36 - 7.48 (m, 2 10. 

Reference 
Example 

A-146 

0 

%%CI) 

Ill'HYR (800 1111z. CHLOROFORM-d) 	S PPM 1.18 (d, 	J=8.4 Hz, 8 H) 
1.26 (t, 	J=7.1 11z, 3 11)4.39 (.11, 	.1=16.2, 	5.8 Hz, 	1 H) 2.47 
((Id, 	.145.2, 7.0 Hz. 1 11) 304 - 3.22 (m. 1 H) 	3.76 (d, 
J=13.2 H7, 	1 H) 	3,84 (d, 	J=13.2 Hz. 	1 11) 4.14 Cu, 	J=7.1 Hz, 
2 H) 	7.10 - 7.21, (a. 	2.A) 	7.30 - 7.42 (a, 	2.11). 
IS ESI/APC1 Dual Posl : 306111+1111 . 

Reference 
Example 
A-147 

--,,,...0 	, 
H 
:

MS 

er. 

'Id HIM (300 1110, CHLOROFORM d) 	6 	PPM 1..12 - .1.85 .(th, 970 
2.49 	(s, 	2 H) 	367 	(a. 	2 H) 4.14 	(4, 	,1=7.1.H'z, 	2 11) 7.18 - 
7.28 (m. 	2 10 7.38 - 7.48 (s. 	2 H). 

ES1,(APCI Dual 	posit 	3141196111. 

Reference 
Example 
A-148 

---P c
.

. 

 

n 

NI 11118 (300 MHz, CHLOROFORIdd) 	6 ppm 1.14 	1.34 (11). 9'H) 
2.50 (s, 	2 H) 	3.72 	(s, 	2 II) 4.14 (it, 	J=7.1 Hz, 	2.9) 7.10 - 
7.20 (In. 	2 II) 7.32 - 7.45 (t. 410. 
IIS ESI/APCI Dual posi: 910C1+HT. 
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[Table 18-22] 
Compound Structure 

No. information Analytical Data sax 

Reference 
Example 

A-149 

a 

0.--LE  
F 

'H 18IR (30D MHz, CHLOROFORM-d) 	6 PPM 1.28 (t,.3=7.1 1z, 3 H) 
2.54 	(t, 	J=6.3 11z, 	2 11) 	2.88 	(t, 	J=3.3 Hz, 	2:11)-2.80 	(s, 	2 
H) 	4.15 (q, 	J=7.1 Hz, 	2 H) 	6.96 - 7.05 	(m, 2 11) 7.10 (d, 
J=0.9 Hz, 	1 H). 
MS ESI/APCI Dual soli: 288[1011]1 , 3100440. 

Reference 
Example 
A-150 

0 

41 

I ll NH (300 1411z, CEL0k0FORH-d) 	5 	Pam 0.82 (1., J4.9 Ha.  3  1) 
1.23 (d. 	J=6.3 Hz. 	6'11) 1.52 - 1_81 (m. 2 JD 2.834 - 2.49 (in. 
2 II) 2.53 - 2.78 (m. 	2 li) 3.57 (t, 	J=6.8 Hz. 1.H) 	5.01 	(sat, 
.4=6.3 Hz; 1 	H) 7.41 	(d, J=8.1 Hz, 2 11) 	7.57 (d, 	34.1 Hz, 2 
H). 
MS ESI/AHCI Dual A OS i : 318[1Dr, 340[1+11/61 . 

Reference 
Example 

A-151 

....p,c5
H..? 

°H4 

01 lAIR (300 Hz, CHLOROFORM-d) 	6 PPM 130 - 1 .25  (01 . 2'11) 
1.95 - 2.18 (m, 4 H) 	2,72 (s, 	2 11) 	3.65. 	.76 (m, 	5 ID 7.15 
(d. J=8.4 Hz. 2 ID 7.37 (6. J=8.4 Hz, 211). 
MS ESI//iPCI Dual posi: 318001111 . 	340(11+Har. 

Reference 
Example 

A-152 

0 

H 

I li NHR (200 MHz, CHLOROFORM d) 	6 PPM 1.74 - 1.94 (m, 2 H) 
1.95 - 2.14 	(m. 4 H) 	2.71 (s, 	2 11) 	3.65 (s, 	2 II) 3.68 (s, 	3 
11) 7.20 - 7.25 (m, 	2'-H) 7.40 - 7.45 (m, 2 1). 
HS ESI/APC1 Dual POSi : 3/2310111', 334D1ttlar. 

Reference 
Example 

A-153 

H 

01 RR (sog Iffiz, 041011003611-d) 	6 Pt41 1.53 - 1.99, (m, 8 ID 
2.62 (s, 	2 H) 8.88 (s, 	3 H) 3.76 (s, 2 II) 7.41 - 7.53 (n. 	2 
H) 7.51 - 7.60 (m. 2 HY. 
XS ES1/APCI Dual Posi: 316115IHY, 33801+Hal'. 

Reference 
Example 
A-154 

-...,..4) 
H 

ci 

'H"MIR (301) MHz, CELOROF0211-d) 	6 PPM 1.13 -1.34.041, '8,'B) 
2.50 (5, 2 ID 8.69 (s, 2 H) 4.14 (cr. 34.1 Hz, 21) 7.20 - 
7.33 3m, 4 ID. 

Reference 
Example 

A-155 

\.° 	° H  

/ 
-- 

01  

01 1410? 0300 I(Ilz, CHLOROFORM-d) 	t3 p5th 1.22 (s, 6 10 1.26 Cl. 
J4,1 11z, 	3 11) 	2.48 (s, 	2 H) 	3.68 (s, 	2 H) 4.15 	(4, 	1=7.1 
Hz, 	2 11) 	7.19 (dd, 	.17-8.2, 	2.1 Hz. 	1 11) 	7.86' (d, 	J=8.2 Hz, I 
11) 	7.48 (d, 	.1=2.1 Hz, 	1 H). 
MS ESI/APC1 Dual POSI : 304[11+H)*. 

[0395] 
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Table 18-23] 
Compound 

NO. 
Structure Analytical Data Salt 

informaDon 

Reference 
Example 
A-156 

N....A  t 
i 

 

o,-.14 

'II 11119 (300 1AHz. CHLOROFORM-d) 	6 PPM 1.26 (t. J=7.1 Hz, 	8.R) 
2.53 (t. 	J4.4 Hz, 	2 10 	2.88 (t, 	J=6.4 Hz, 2 11) 3.79 (s, 2 
II) 4.15 (a, 	.1=7.1 Hz, 	2 ID 7.19 - 7.30 (m, 2 13) 7.47 (s. 1 
ID. 
HS ESIAPC1 Dual posi : 326111+11(11, 	343E/14911. 

Reference 
Example 

A-157 

-,,.0 	0 
H 

4 • F 

sr 

DI IR (300 Hliz, CHLOHOFORH-d) 	6 PPM 1.26 (t, 3=7,1 Hz, 3 - H) 
2.52 (t, 	.14.9 Hz, -2 H) 	2.87 (t. 	.14.3 Hz, 2 10 	3.80 (s, 2 
ID 4.1'5 (m, 14.1 Hz, 2 H) 7.19 - 7.24 (m, 1 II) 7,30 - 7.24 
(m, 	1 H) 7.41 	(d, 	J=8.2 Hz, 1 10. 
MS ESIJAPC1 Dual stsi r 	326D1+1111 , 	348[11114a]' . 

Reference 
Example 
A-158 

a 

0 

'H HIT (300 -101z, CHLOROFORM-d) 6 	ppm 1.06 - 1.39 (m, 9:'H) 
2-.50 (s, 	2 II) 3.70 	(s, 2 11) 4.14 (m; J=7.0 Hz, 	2-10 	6.14 - 
6.78 (m, 	1 II) 7.03 - 7.15 (m, 	2 H) 7.33 -1.37 	(ii, 	2 H).  
VS Ell/APCI Dual moth I 302EK+1111 , 324E1+Har. 

Reference 
Example 

A-159 

........2t 
H  

..? 
CI 

'II HIM (S00 tillz, CBLOROFOR11-d) 	6 ppm 1.16 (d. J=6..5 Hz. 3 El) 
1.25 (t, 	1=7.1 Hz. 	3 ID 	2.53 - 2.74 	(m, 2 II) 	2.75 - 2.95 (m. 
1 11) 3.75  (c , 2  ID 	4 .14- (<1, 	34.1  Hs, 	9  10 7.22 - 7.31 	(m, 4 
H). 
MS .ESIAPCI Dual Peal: 258[X+11]. , 2713DI+Nal'. 

Reference 
Example 
A-160 

\.):).."  

,),...) 

0H). 

Cl 

'um (300 MHz. CHLOROFORM d) 	6 Sum 1.17 (a, J.6.8 Hz, 3 H) 
1.25 (t, .14.1 Hz, 	3 11) 	2.55 - 2.71 	(m, 2 II) 2.77 - 2.92 (um 
1 ID 3.74 (s, 2 10 4.15 (a, 	34.1 Hz, 	2 II) 7.15' (dd, 	.1=8.1, 
2.1 Hz;  1 H) 7.38 (41. 	J=8.1 Hz, 	1 H) 7 43 (6.1=2.1. Az, 	1 

us ESI/APC1 Dual POSi: 290[11+H]' . 	3121114d'. 

Reference 
Example 
A-161  

`,.23 

/ 

a 

-......81 'H

F  

'It RR (300 xi., CHLOROFORM-d) 	5 PPM 1.22 (s, 6 H) 1,26 (t, 
14.1 Hz, 	3 II) La .(s. 2 11) 3.70 (s, 2 10/4.16  (11• J4 .1  
Az. 	2 H) 7.19 - 7.32 (rft, 	2 H) 7.46 - 7.55-(m, 1 M. 
HS ESI/APCI Dual POSi ; 35401+111'. 

Reference 
Example 
A-162 

H 

ill )4 

01 

MR (300 allz. CHLOROFORX-d) 	6 ppm 1.21 (s., 	6-H) 	1.25 (t, 
J4.1 Hz, 	3 H) 	2A8 (s, 	2 H) 	3.72 (s, 	2 11) 4.14 (a, 	J=7.1 
Hz, 2 10 7.22 - 7.28,(m. 1 H) 7.34 - 7.42 (rn, 2 H). 
MS EsI/APC1 	Dual posit 354(,1+1111 . 

[0396] 
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[Table 18-24] 
Compound 

NO. 
Stmclure Analytical Data Salt 

donation 

Referen ce 
Example 
A-163 

0 

ry  <? 

?;) 

ci 

'H NH (300 11/Iz, CHLOROFORM-d) 	6 PPM 1.78 - 1.94 (m. 2 11) 
1.95 - 2.16 	Cm, 	4 II) 	2.72 (s, 	2 II) 	3.86 (s..2 A) 3.68 (s. 	3  
II) 7.27 - 7.29 (m, 	4 H). 
IS ESI/APCI Dual uusi: 26801411r. 	290111Elfar. 

Reference 
Example 
A-164 

H  ...-°-4,-C 

' Cl 

I II RR (300 MHz, CHLOROFORM-0 	6 PPM 1.22 - 1.92 (m, 211) 
1.94 - 2.14 (m, 4 H) 231 (s. 2 II) 8.86 (s. 2 0 3.60 (s, 3 
II) 	7.18 (dd, 	J48.2, 	2.0 Hz, 	1 II) 	7.37 	(d, 	J48.2 Hz, 	1 H) 
7.47 (d, 	J=2.0 Hz, 	1'11). 
IS ESI/APCI Dual posi i 302D+1111 , 324[11+114 4 . 

Reference 
Example 
A-165 

moo_ . 
H 

\ 

4 

I.11 KR (800 Hz, CHL0ROF0RM-c1) 	6 ppm 1.24 (s, - 6 A) 1.26 (t, 
J=7.0 Hz, 3 0 	1.65 - 1.83 (m. 	8 11) 2.51 	(s, 	2 II) 	3.74 (s, 	2 
H) 	4.14 (a, 	J=7.0 Hz. 	2 11) 7.39 - 7.46 (m. 4 11). 
115,ESI/APC) 	Dual 	uosi : 	300111+111*, 	322Cli+Nall. 

Reference 

EA  -166
xample 

-...„_.,..0  

-- 

13-- 

I ti }113, (600 MHz. CHLOROFORM-d) 	6 PPni 1.22 (s, 6 11) 1.26 (t, 
J=7.0 Hz, 	3 II) 2.49 (s, 	2 II) 	3.67 (s, 	2 II) 3.86 (s, 	3 ID 
4.1,4 (a, 	J=7.0 Hz, 2 11)-  8.93 (d. 	1=8.7 11z, 1 10 	7.22 - 7.26 
(m. 2 0. 
161331/n7M Dual yosi: 350[1+H1', 372[11+Har. 

Reference 
Example 

A-167 

---...,9 	.-.° 

--( 

I t NIIR (600 KHz, CHLOROFORM -3) 	6 	ppoi 1.28 (s, '8 II) 1.26 (t, 
J47.0 Hz. 3 II) 2.28 IS, 8 11) 2.50 (s. 	2 II) 	3.82 (s. 	2 II) 
4.15 (a, 	J=7..0 Hz, 	2 H)' 6.14 - 6.42 (m, 	1 11)7-.04 	(s, 2 II). 
NS ESI/Appi Dual poa l : 330D111314 . 352N+Har. 

Reference 
Example 

A-166 

--„,.....0 

l  

a 

I II HER (800 MHz, CHL0R0FORIL0, 6 ppm 1.14 (a. J-6.4 Hz, 81) 
1 .26(t . 	J=7.1 111, 	3 H)i 2.27 	(dd, J=15.2, 	5.8 Hz, 	1 H) 	2.40 
(dd, J=15.2, 	7.0 Hz. 	1 11) 3.04 - 3.20 (m, 1 II) 	3172 (d. 
J=13.2 Hz, 1 ID 	3.80 (d, 	J413.2 Hz, 	1 El) 4.13 (a. J=7.1 Hz, 
2 I1) 7.17 - 7.37 (in, k11). 
MS ESI/APCI Dual posi: 258[M+0'. 

Reference 
Example 
A-169 

0 	• 
H 

41 

mi 

IA MIR (200 kHz, CHLOROFOR14-d) 	6 PPM 1.14 (a, .14.4 Hz. 3H) 
1.26 (t. 	J47.1 Hz, 	3 II) 	2.31 	- 2.62,(m, 	2 11) 3.05 - 3.15 (m. 
1 II) 3.71 	(d, J-19.6 Hz., 	1 H) 	3.79 (d. 	1=13.6 Hz, 	1 ID 4.14 
(a, 	J=7.2 Hz, 2 H) 7.17 (dd. 	.148,2. 	2.0 Hz. 	1 H) 7.27 (d, 
Jr8.2 Hz, 	1 H) 7.45 (d. J-42.0 Az, 	1 H). 
1S'ES1,13831 Dual POSi : 2901641'. 
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[Table 18-25] 
Compound 

No. 
Structure Analytical Data 5,Information 

Reference 
Example 

A-170 

•.,_,..-0 	0 

F 

0 

Ill. AR (300 11Hz, CHLOROFORY-d) 	6 WO 1.11 - 1.31 (m, 3 II) 
2.50 (t, J=6.4 Hz, 	2 11) 	2.76 - 2.98 tin, 	6 10 	4.02 - 4.21 (m, 
2 11) 7.36 	- 7.52 (m. 	4 I). 
HSi ESI/AP01 Dual nod: 290211+Hr, 312fHla7t . 

Reference 
Example 
A-171 

. 

* 

61-F  

9-192 (aoo IL. CHLOROF011ll-d) 	5 PPM 1.06 - 1.21 (to, 9'N) 
2.64 (s. 	2 ID 8.95 	(s, 	2 H) 	4.13 (q. J=7.1 Hz, 	2.11) 7.35 - 
7.50 (m, 	2 II) 7.49 - 7.64 (m, 	2 ID. 
IS ESIAPCI Dual posi: 304[11+37`, 326Ditllar. 

Reference 
Example 

A-172 

„QT.° 

.- C". j 

V 

111.111112 (800 MHz, CHLOROFORM-d) 	6 	wen 1.11 	- 1.15 (m, 6,11) 
1.23 - 1.28 (m, 	6 11) 	3.59 - 3.73 (m, 2 II) 	3.80 (s. 	2 H) 7.44 
- 7.51 	(m, 2 H) 7.51 - 7.58 Da, 	2 11). 
WS ESIAPCI 	Dual posit 318111+111', 	34001+118]*. 

Reference 
Example 
A-173 

°li 

SO 
F 

'H HE (300 MHz, CHLOR0f012li-d) 	6 	apm 1.23 (t, J=7.1 Hz, 	3:H) 
3.04 	(t, 	J=7.0 Hz; 	2'11) 3.18 - 8.44 	(m, 8 ID .4.16 	(n, 3.47.1 
9.. a ID 7.39 (a. 	.14.9 Hz, 	2 H) 7.59 	(d, 	.1=7.9 Hz, 	2 I). 
IS ESI/APCI Dual posi: 290D1+Hr. 
WS 	1/APCI Dual mesa: 32411+Slr. 

Reference 
Example 

A-174 

,./-----....--F  

\A`-.-5---0 	..„4:-....„.---nk.„,..-. 	: 

H 
',...,..„...11  ,...../<KN......." 

H IIIIH (300 /fflz. CHI.OROFORN-d)- 6 cam 1.18 (d, ..1=6.4 Hz. 3 ID 
1.26 (t. 	"J=7.1 11z; 	3 II) 	2.40 	(ad 	J=15.2. 	5.8 Hz. 	1 Ii)' 2.50 
(d(ln a15.3, 7:0 Hz. 	1'11) 2.10 - 3.28 (m. 	I ID 	3:75 - 3.84 
(m, 2 H) 4.14 (n, 	4=7.1 Ilz. 2 11) 7.07 -7.16 (m.'2 9) 7.38 - 
7.42 (m, 2 H) 7.46 - 7.57 (m. 4 I). 
HS. ESIASCI Dual POSi : 3161M+Hl e  . 3380118r . 

Reference 

A-175 

F 

.
ZI 	...„.0 	 le 

il
Example 	 H 

ill RR (300 Ifalz. CHLOROFOntd) 	6 .mpm 1.72 - 1.98 (m, 2 11) 
1.98 - 2.20 (m: 4 ID 2.75 (s, 2 H) 3.70 (s, 3 II) 3174 (s, 2 
ID 7.02 - 7.18 On, 	2 11) 7.35 - 7.45 (o, 2.11) 7.45 - 7.60 (m, 
4 11). 
IIS ESIAPCI Dual peal :328[1.+1]',   35001+Na7'. 

Reference 
Example 

A-176 

.....„p 	0 

F 

111 NH (300 kHz, 	CHLOROFORM-d) 	6 ppm 1.15 - 1.35 (m, 2 II) 
2,24 - 2.31 	(m. 	3 11) 	2.51 (s, 	2 ID 	2.85 (s, 	2 11).4.15 (n, 
3r6.9 Hz, 	2 H) 	6.85 - 7.06 (m, 1 10 7.06 - 7.24 	(m. 	2 11). 
XS ESI/A1101 Dual peal: 268[111]4 . 

[0398] 
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[Table 18-26] 
Compound Shucture Analytical l DataNo. informalon 

Sall 

Reference 
Example 
A-177 

---.../3-......-o 

-.\,..

.._;\)_....h 

 

of 

I n Nu (300 MHz, CHLOROFORY-d) 	8 pm 1.17 - 1,32 .(in, 9H) 
2..35 (s. 	3 ID 	2,50-Cs, 	2 H) 	3.66 	(s, 2 11) 	4.14 	(q, 	J=7.1 Ha, 
21) 7.08 - 7.17 (m, 	1 1:1) 7.20 - 7.36 (n, 	2 9). 
HS ESI/AP0,1 Dual posi.: 284D4+911 , 306D1.11ar. 

Reference 
Example 
A-178 

0 
H 

I 	
It 

F 	F  

'II 1E12 (300 9112, CHLOR02029-01) 	6 	PIM 1.24 (t, 	.14.1 Hz, 3 H) 
2.86 - 2.47 	(m. '2 II) 	2,69 - 2.95 	(m. 	211) 	2.12 - 3.35 (m, 	1 
I0 	3.36 (s, 	2 9) 4.02`- 4.21 	(m. 2 11) 7.13 - 7.19 (6. 2 fl) 
7.21 - 7.38'(m, 	5 II) 7.48 - 7.58 (m. 2 H). 
MS 1131/APC1 Dual posi : 366[1+H]'. 

Example 
A-179 

.1 	o 

F 

Reference 

 
If NILE (SOO MHz, CHLOHOF0H-d) 	6 pan 0.93 (t. 3=7.4 Hz.  Si!) 
1.42 - 1.65 	(m, 	2 II) 	2.35 - 2.56 	(tn. 	2 /1) 	2..88 - 3.04 	(m, 	1 
H) 	3.67 (s, 	3 H) 3.85 (s , 2 H) 7.43 - 7A9 (a, 2 9) 7.54 -
7.60 (in. 2 11).

) 

 

MSESI/APC1 	Dual post: 290(11+111'. 	312[11+19j'. 

Reference 
Example 

A-180 

A 0 
d. 

ill 

'H 10111 (300 11Bm. CHLOROFORK-d) 	6 	PPM 0.89 (t, 	J=7.5 Hz. 6 II) 
1.35 - 1.65 (m, 4 11) 	2.47 (s. 2 H) 964 - 3.74 GIL 5 10 7.38 
- 7.85 (m, 4 11). 
HS ESIAPCI Dual posi: 218[14+H]' . 840[2+11a]*. 

Reference 
Example 

A-181 

\.7° 	1:3 

/ 

--- 

1 91M (300 Illiz, 0111.0ROFOR11-d)' 'q 	Pam 1.22 (s. 	6 11) 	1.28 (t, 
.1.4.E Hz, 	3 II) 	2.22 - 2.25 (m, 3 II) 	2.49 (a, 	2;H) 2,87 	(s, 	2 
H), 4.14 (a, 	.14.1 Hz. 	2 1) 	6.97 - 7.13 (il, 	3 11). 
FIS'ESI/APC1 Dual nomi: 268(8+11)'. 

Reference 
Example 
A-182 

.-.,..13 	° 

l 

 

F 

NT MIR (300, Hz, CHLOROFORM-d) 	d ape 1.24 (t, J77.1 Hz. 3 9) 
1.68 	1.94 (ni, 	2.1) 	2.42 - 2.60 Iml 2 111 2.70 (t. J=9.0 Hz, 
2 ED 2.95 - 3.13 (6, 	1 11) 3.80 - 3.87 (m. 	2. ID 4.13 (q, 
J=7.1 Hz. 	2 H) 7.11 -.7t22 (m, 3 0 7.23 - 7.31 	(m, 2 H) 
7.40 - 7.40 (m, 	2 11) 7.53 - 7.59 (m. 2 11). 
X$ ISI/APC1 Dual oast: 380[1+H]'. 402[11+Na]'. 

Reference 
Example 

A-183 

...,.. .„,0 	0 

\ 

'11 NUR (300 111z. CHLOROFORM-d) 	6 PPM 1 20 - 1.30 (m, 9 11) 
1.96 - 2.12 (m, 	2 II) 	2.21 - 2.42 (m. 2 9) 	2.50 (s. 	2 ID 	3.65 
(s, 	2 H) 	3.03 - 4.06 (m. 	2 H) 4.14 	(q, ..1=7.1 h. 2 II) 6.80 - 
8.86 (m, 	2 11) 7.23 - 7.29 (m, 	2 H). 
HS ESIfillitl Dual POSi : 862R+Hr. 

[0399] 
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[Table 18-27] 

Compound 
No. Structure AnalyticalData Spit 

Information 

Reference 
Example 11S 
A-184 

 

-.....,,,..0..." 

0-../"-i  

111 MB (30 	MHz. CHLOFORY-d) 	6 WM 1.12 	(or, 9 ID 
1.95 	

0 
- 2.13 (m. 	2 II) 

RO  
2.14 	2.44 (m. 	5 H) 	2.51 	Cs, 	2 H) 	3.62 

(s, 	2 ID 	3.91 - 4.07 (m. 	2 11) 4.14 	(m, 	J=7.2 Hz, 2 II) 6.63 - 
6.83 (tn, 	1 H) 7.01 - -7:20 Cm, 	2 H). 

l/AKI Dual posi: 376[1(+14]'. 

Reference 
Example 

A-185 

,-....-P--.9 

.e-11-c 

 

0-C 

'H NH (300 101a, CHLOROFORlf-d) 	6 ppM 1.12 -1.36 (ll. 9 9) 
J 2.49 is; 2 10 3.65. (s, 2 H) 4.15 (m, 	=7.2 Hz, 	2 H) 4.48 - 

4.68 (m. 	5 ID 6.99 - 7.10 (of, 	1 II) 7.17 - 7.25 (m. 	1 ID 7.39 
7.45. 	(m. 	I ID. 

MS F.SI/APCI Dual POSI: 3641111-1111 . 	386E14+11a1• . 

Reference 
Example 

A-186 

...° 

4 
0 

'11 HEIR 9300 MHz, CHLOROFORM-d') 	6 IS 1.15 - 1.39 Cm, 9 10 
2.22 (s, 8 10 2.51 (s. it 3.63 (a, 2 10 4.15 (m, J=7.1 Hz. 
2.11).4.50 - 4.68 (m, 5.11) 6.80 - 8.85 (m. 	1 10 7.09 - 7.18 
(m. 	2 11). 
MS ,ESI/APCI Dual POSi: 344011-10. , 366 flf+Na11. 
AS ESI/APCI Dual nese: 2421M-10- , 378[M+Cl]". 

Reference 
Example 
A-187 

......,....P 	' 

/ 

'H to (NO )U1z. CHLOROFORM d); 6 pprn 0.70 - 0.83, (m, 2'H) 
0.96 -. 1.07 (m, 	2 ID 	1.26 (t, 	.1=7.1 Hz, 3 H) 	2.10 - 2.27 (m. 
1 10 2.52 (t, J=6.4 Hz, 2 10 2.87 (t, -;=6.4 Hz, 2 II) 3.70 
(3, 	2 10 4.15 (m, .J=7.1 Hz. 	2 ED 	6.99 (s, 1.1) 7.17 - 7.21 
(m, 	1 ID 7.55 (ol, 	J=7.8 Hz, 	1 E). 
NS ESI/APCI Dual poSI : 31609frrill  . 338fH*Nal t . 

Reference 
Example 
A-188 

',...-D 

41 •/ 

111 NKR (-600 )1Hz, CHLOROFORM-d) 	6 PPM.  1.11 - 1.34 (m. 9 11) 
2.50 (s. 2 11) 3.76 (a. 2 11) 	3.91 	(s, 8 II) 4.14 (d. 	J=7.3 Hz, 
2 ID 6.98 (d,, )=7.8,Hz, 	1 A) 7.06 (s. 	1 10 7.43 - 7.51 (m, 	1 
11). 
116 F1S1/12C1 Dual posi: 334110111'. 3561X+Har. 
ITS ESI/APCT Dual nen': 363E1+C11- . 

Reference 
Example 
A-189 

....„,,,o 	b 

/ 	)--,- 

F F  

'H H1R-(800 MHz. CHLOROFORM :8) 	ff PPM 1.06  - 1-34 {m. '9'N') 
2 '49 '(x, 	2 H) 8.78 (s, 2 ID 	4.15 (41, J=7.3 liza 2 H) 	6.34 - 
6 74 (m 	1 El) 7.29 - 7.32 (m, 1 II) 7:34, (s, 	1 ID 7.69 (d, , 	. 
J=8.9 Hz, 	1 H). 
MS 	

. 
MIAPCI Dual pesi : 37011+11].. 

Reference 

A-190 
Example  

--„....0,.#00 
H 
1 

F Its 

-- 

'H UR (300 11112, C111.01113F021f-d) 	6 ppm 1.17 - 1.32 (in, 9 ID 
2.50 (s, 	2 11) 	8.70 i's, 	2 Al 3.78 C. 3 H) 4.14 (m, 	1=7.1 Hz, 
2 H) 6.52 - 6.75 (m, 3 1). 

HSI/APC1 Dual PCSi: 28401+111'. 306011-16/1 • 
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[Table 18-28] 
Compound 

No, 
Structure Analytical Data 

Salt 
idonnaton 

Reference
ample Ex  

A-191 

t.....,P 

/ 

41 

0-... 

11 N1CR 	(300 11119, CALOROFIDBK-d) 	6 mem 1.20 	- 1.30 	(A, 9 B) 
2.49 Cs, 	2 11) 3.65 	(s, 2 13) 	3.87 (s. 3 5) 	4.15 (4. 	J=73 Hs, 
2 H) 6.85 - 6.92 (m. 	1 H) 7.01 - 7.15 (m, 	2 I). 
MS Efir/APC1 Dual posi l .284[14+Hr. 306(11+11a]. 

Reference 
Example 
A-192 

•-..21) 	c) 
H 

41 ; 

o 

I ll IDIR (300 Th. CHLOROFORM-d) 	6 	mom 1.13 - 1.33 (m. 9.- H) 
2.49 .(s, 	2 H) 3.64 	(s,...2 11) 	3.88 	(s, 	3 9) 	4.15 	(q. 	J=7.1 112, 
2 II) 8.87 (d. J48.4 Hz, 1 H) 7.17 - 7/3  (m. 	1 1) 7.38 (d, 
J=2.2 Hz, 	1 Ii). 
HS ESIAPC1 Dual posi: 20004+1131 , 32211I+War. 

Reference 
Example 
A-193 

....,_,,o 	o 'IF HID (300 MHz, CHLOROFORM d) 	6 Fpm 1.16 - 1.22 (m. 9 II) 
2.20 (s, 	2 ID 2.51 	(s,,2 ID 	3.62 ,(s, 2 11) 	3.81 	(s. 	3 II) 4.14 
D4, 	J=7.3 Hz, 	2 ID 	6.73 - 6.79 (n. 	1 II) 7.09 - 7.19 (m, 	2 
II). 
HS ESI/APCI Dual posi: 28001+V. 

Reference 
Example 

A-194 

0 I II 1911? (300 MHz, CHLOROPORH=d) 	6 ppm 0.82 - 1.00 (m. 6 H) 
1/7 (t. J=7.1 Hz, a II) 	1.87 - 2.02 (M.,. 1.H) - 2:26 - 2.44 (m, 
LE) 2/1 	ald, 	.1=11.8. 4.0 Hz. 1 H).2.90 	(dd. .1411.8. 10.0 
Hz, 	1 H) 	3.74 - 3.84 (n, 2 II) 4.11 -4.22 (m, / 11) 7.28 - 
7.47 (m, 2 ID 7.52 - 7.61 (m, 	2 ID. 
115 ESIAPCI Dual p0S1: 3/.911+HT . 

Reference 
Example 
A-195 

-,,,)3 

/ 
--- 

o 

III MIR (000.Sz. CHLOROFORM ,d)' 6 pPM 0.29 - 0.38 (m, 2.11) 
0-.58 - 0.69 OIL 	2 ID 	1.19 - 1.31 	(m, 10 H) 	2.50 (s, 2 H) 
3.65 (sr 2 II) 3.78 	(d. J=7.1 Hs. 	2 H) 4.14 (0, 	.147.1 Hz. 2 
II) 	6.82 - 6.87 00, 	2 ID 7.22 - 7.27 On. 2 10 • . 
S M 	ESI/APCI Dual posj: 306[1+11]'  . 

Reference 
Example 

A-196 

-...„20 	0 

41 ps  
• -_/- 

I ll NDR (300 Els. CHLOROFORII-d) 	6 ppm 	0.26 - 0.41 (m, 2 10 
0:63 - 0.68 (ni, 	2 ID 	1,14 - 1.34 (m, 10 K) -2.23 (s. 	3 H) 
2.51 	(s, 	2 II) 	3.62 	(s,. -2 II) 	3.79 	(41, 	J46.7 Hz, 	2 ID 	4.14 (q, 
J--.7.1 Hz, 	2 II) 	6.7/(d, 	Jr8.1 Hs, 1 II) 7.04 -1.13 	(m. 	2 ID. 
MS 1St /APCI Dual pOSI: 320[11+11]* . 

Reference 
Example 

A-197 

0 

41 	40 

'11 NUR 9300 MHz, CHLOROFORM d) 	6 mum 0.74 - 0.87 (m, 2'11) 
1.13 - 1.34 	(m, 	5 II) 	2.74 (s, 	2.1) 	3.86 (s, 	1 II) 	4.13 (<1. 
J47.1 118, 	2 ID 7/9 - 7.37 (m, i H) 7.37 - 7.47 Cm, 4 ID 
7.52 - 7.62 	(D, 	4 H). 
MS ESI/APCI Dual pOS1: 210[H+Hr. 232N+Ilar. 
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Table 18-29] 
Compound 

No. 
Structure Analytical Data Sea 

information 

Reference 
Example 
A-198 

.........p 	o 

N 

* 	C F 

0--7---/CF 

Ili NIT (300 MHz, CHLOROFORIL-4) 	6' ppm 1.22 (s, 6 ID 	1,28 (t, 
J47.1 Hz, 	3 H) 	1.99 - 2.11 	(r, 	2 H) "2 24 	2:44 	(ra, 	2 II) 
2.49 (Sr2 H) 3.65 (s. 2 ID 4.0$ (t, J46.1 HZ. 	2 H) 4.14 (n, 
Jra.1 Hi. 2 H) 	6.83 - 3.92 (m, 1 11)`6 99 - 7.06 (m, 	1 H) 
7.12 (d4, Jr12.1. 10 Hz. 1 I3). 
1/3 ESIAPCI Dual POSI : 380Dd+HP. 402[10-Har. 

Reference 
Example 

A-199 

• o 

I 

4 I 

111 111111 (300 iflIz. CHLOROFORII-d) 	6 ano 	..22 (a, 	8 2) 	1.26 (t. 
14.1 Hz, 	3 11) 	2.34 (s, 3 II) 	2.49 (s, 	2 ID 3.66 	(s. 	2 H) 
4.14 (a. t147.1 Hz, 2'19) 7.05 - 7.23 (m. 211) 7.34 (d, 	24.1 
Hz, 	1 11). 
11S ES1/APC1 Dual posit 284N-qr. 306E13-446'. 

Reference 
Example 
A-200  

s.„,..0 

IA 

l a HIP (300 NE, CHLOROFORM-d). 6 ppm 0.58 - 0.73 (m, 2 H) 
0.86 - 	1.00 	(at, 	2 ID 	1.18 - 1.29 	(ra„9 H) 	1.81'- 1.97 	(m, 	1 
ID 	2.50 (s, 	2 H) 	3.66 (s. 2 II) 4.14 (a, ,J=7.1 Hz,: 2 H) 	6.95 
- 7.10 	(m. 2 H) 7.19-.- 7.25 (m, 	2 H). 
MS ES1APCI Dual post: 27851441r. 

Reference 
Example 
A-201 

.....,..o,,,,..o 
H 

-. 

4 N 

04_4/c  

'H MR (300 MHz, CHLOROFORM-di S awn 0.28 - 0.40 (m, 2 II) 
0.55 - 0.71 	(m. 	2 13), 1.13 - 1.34 	(m. 10 II) 	2.49 	(s, 	2,11) 
3.64 Cs, 	2 H) 3.85 (d, J=7.0 Hz, 	2 ID 4.14 (a, 	J47.1 Hz, 2 
11) 	6.82 - 6.92 	(m. 	1.11) 6.95 - 7.05 (m-,. 	1 11) 7.06 - 7.15 1m, 
111). 
HS. ESIIAPCI Dual easi l 32041113 . 

. 

Reference 
Example 

A-202 

-,.,....,0 

...,-N 

° IP 

'll MAR (300 MHz, CHLOROFORM d) 	6 PPM 1 28 (t 	.J47.0 Hz 	3 H) • • 	. 
2.53 (t. 	.146.5 'Hz, 	2 HT z.99 	(t. 	Sr6.5 'Hz. 2 11)'3.77 (s, 	2 
II) 	4.14 (s, 	J=1.0' Hz, 	a Hi 8.85 - 7.09 (m, 	6 11) 7.21 - 7:35 
(m, 	2 H).  
118 1.51/APCI Dual Peal,: 31856+HT 	3400I+Nar 

	

, 	, 	. 
IS ES1/APC1 Dual nese.: 	1.804-ei- . 

Reference 
Example 
A-203 

',.,,..-° 	0 
H  

/ 
-- 

o  ti 

'14 11114- (310 ilz, CHLOROFORX-d) 	r5'•Onm 1.11 -1.34 Cm. 9"H) 
2.35 (s, 	3 11) 2.49 (s, 2 li) 	3.86 (s, 2 ID 4.14 	(a, 	.147.1 Hz, 
2 ID 6.83 (d, J48.4 Hz, 1 If) 7.00 (3, 1141.3 Hz. 	2,13) 7.18 
(3, 	J=3.3 Hz, 2 11) 7.'71 	(d6, 	J-8 4, 	2.4•Ha, 	1 0) 3.12 (d, 
1.42.4 Hz, 	1 	I). 	' 
HS ESI/APCI Dual posy: 342111+111+, 365119ellai+. 
IS ESI/APCI Dual nasal 34-1D-Ht. 

Reference 
Example 
A-204 

.., „„oxo 4 

y 

 'H14113 (300 aliz. 	ail,0130F01311131 	5 PPM 0.73 - 0- .79'  (M. 2 11) 
1.19 - 1.29 (m, 	5 ID 	2.67 (s, 	2 H) 	3.16 (s, 	2 II) 4.12 (u, 
1=7.1 Hz, 2 H) 717 - 7.24 (m. 2 11) 7.38 - 7,50 (m, 2 II). 
HS RSI/APC1 Dual POSi : 3121$+H]`.`. 
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Table 18-30] 
Compound 

R 
Structure Analytical Data salt 

informaton 

Example 
A-205 

---„,...00  x ) 

- 	f 
-1(--F 

Reference 

 
IT Hie ON MHz, CHLORVFORIt-d) 	6 ppm 0.71 - 0.82 (to, 2 ID 
1.16 - 1.32 (n, 	5 8) 	2.70 (s, 	2 H) 	3.81 (s, 	2 II) 4.12 (a, 
.14.1 Hz. 	2 11) 7.07 - 7.23 	(m. 	2 11) 7.31 	- 7.43 	(to, 	2 11). 
HS ESI/APC/ Dual posi : 318318[11+H]'. 

Reference 
Example 

A-206 

'II NO (300 /111z, CHL0R0FORI0d). 6 ppm 1.26 (t, J=7.1 Hz. 	3 11) 
2.33 (s. 	3 11) 2:53 (t, J=6.5 Hz, 	2 II) 	2.90 (t, 	J=6.5 Hz, 2 
H) 	837 (s, 	2 H) 4.'14 (a, Jo7.1 Hz, 2 10 6.87 - 6.96 (m, 4 
1) 7.09 - 7.16 (rn, 	2 H) 7.22 - 7.29 (m, 2 10. 
ES ESUMMI 	Dual posit: ,314[81+H1', 	336511+11a11. 
gs ES1/APC1 Dual nesa: 312111-811. 

Reference 
Example 

A-207 

-X) 	
/ I------...--p  ---o-- 

H 

-j\I 	
-.., 

* 
110 lin (300 MHz, CHLOROFORM d) 	6 PPM 1.14 - 1.25' (a. 9"1) 
1.75 - 1.90 (a. 	1 H) 	1.90 - Lag (m, 2 II) 	2.25 - 2.38 (rn, 	2 
I1) 	2 -51  (s, 	2 11) 2 .48 - 3.60 	(m, 	1 H) 	3.68 (s, 	2 H) 	4.14 (4. 
J=7.0 Hz, 	2 II) 7.13 - 7.19 On, 2 H) 7.9A - 7:80 	(to, 	2 H). 
ES ESI/ECI Dual posi: 2901101D', 3121/liar. 

Reference 
Example 

A-208 

..."------1- 11"---G 

11, 

A 

„...,p
-  

F 

'H MIR (300 182. CHLOROFORM-d) 	6 PPm 0.65 - 0.82 (m, .2.1).  
0_94 - 1.06 (m, 2 11) 1.25 (t, J=7.1 Hz, 8 H) 2,11 - 2.27 Cm, 
1 11) 	2.52 (t, J=6.4 Hz, 	2 11) 2.88 (t, 	Jr6.4 11z,'2 10 	3.79 
(s. 	2 /1) 	4.14 (a, 	.07.1 Hz, 	2 11) 	6.99 	(d, 	-14.9.11z, 	1 11) 
7.35 - 7.42 (rn, 	1, II) 	7.52 - 7.58 	(s, 1 	k1). 
ES EST posi: 	3161/1-110'. 

Reference 
Example 

A-209 

II---21.k 

'11  NKF3  OW 101z,  C111410F0101-d) 	& ,PPITI 0.58 -0.73 (m. 3 ri) 
0.73 - 0.83 6n 	2 

8110
0.99 	( 

2
in, 2 11) 	1.15 -1.31 (rn, 5 

ID 	1-.15 - 1.93'
. 
 61,  	8.69 (s, 	11) 	3.77 (s. 	2 ID 4.11 (a, 

J=7.1 Hz, 	2 10 	8-.86-- 7.06 (o, 2 11) 7.18 - 7.25 (m, 	2 11). , 
S. JS.] Dual posi; 2740101'],': 

Reference 
Example 
A-210 

---------D 
'I 

t
il 

 

? 

 

CI 

MS ESI/APCI Dual posh 268[11-40.

A-210 

11 01 MIR (300 	11z, 8E080608E-H) 	6 ppm 0.70 - 0.82 ((m, III) 
1,17 - 1.31 	(a, 	6 II) 	2.68 (s, 	2 N) 	3.78 (m, 	2 B) 4.12 (a.  
j=7.1 Hz, 	2 H) 7.22 - 7.34 (m,. 4 H). 

Reference 
Example 

A-211 

----,.....-0-..„, 	N--0 

/ ip 	Ills ES1 

'II 'MICR "(300 1111z, CBLOROF0101-d) 	6 	PPOi 1.13 - 1.34 (a. 0 10 
2.49 (s. 	2 11) 	3.86 	(s. 	2- ,H) 4.15 	(a, 	J=7.1 Hz, "2 11) 	6.67 	(s, 
1 'H) 7.37 - 7.48 (n. 	2 11).  7.65 - 7.7fi (o), 	2 ID.  

POS i . 337 DA+111% 359D+Nar . 
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[Table 18-31] 
Compound 

No. 
Structure Analytical Data Sall Informgon 

Reference 
Example 
A-212 

-......„.„..0..N./.-0 

H 

.1-..--"'-. 
I 

..--'‘,...-- 

'11 11118 (300 11Hz, CHLOHOFORII-d) 	6 	pig 1.20 (a, 	613) 1.27 (t, 
J=7.1 Hz. 	3 H) 	2.09 - 2.23 (a, 2 ID 	2.23 - 2.52' (m, 	511) 
2.76 (d. 	3=7.3 Hz. 	2 10 	3.45 - 3.71 	(a, 1, 11) 	4.15 	(4, 34.1 
Hz, 	2 H) 7.18 - 7.21 	(in, 1 ID 7.22 - 7.36 (m. 410. 
HS PSI peal: 260114•Hr. 

Reference 
Example 

--......,_.-0-....4..--0 

Ii 

y '''',...-' 
us )51 posit 290111+H]'.

A-213 

r. 

'H 001R (300 1111z. CHLORCIFORH-d) 	6 	ppm 1.15 (s, 	8-1D 1.25 (4. 
J=7.1 Hz, 	3 11) 	1.69 - 1.85 (m. 	2 11) 	2.29 - 2.65 (mh 7 ID 
3.28 - 3.51 	(m, 	1 H) 	4.13 (4. 	3=7:1 Hz, 2 ID 	7.13 - 7.23 (m. 
3 11) 7.26 	- 7.33 (m, 	2 I). 

Reference 
Example 

A-214 

•,-r,-.1° 	$ 
H 

.18 

I. 

'11 RR (MO )Hz, CHLOROFORM-d) 6 ppre 0.91 - 1.10 No, 2 10 
1.27 	(t,, J=7.1 	Hz, .3 II) 	1.32 	- 1.79 	(ra, 	6 II) 	1.82 	- 1.93 	(m, 
1..11) 	2.44 	- 2.61 (m. 	4;H) 2.64 - 2.74 	(41, 	1 11) 	2.82 - 2.90 
(m. 	2 H) 4.16 (a. 	J=7.1 Hz. 	2 H) 	6.99.- 7.35 (m. 6 11). 
MS ESI/APC1 Dual pOSI.: 26011010.. 

Reference 
Example 
A-215 

F r  

'H NH (300 MIL CHL0R0F0RW-t0 6 rim 1.14 - 1.33 (m, 9 ID 
2.50 (s. 	2 H) 	3.67 	(s,.2 HI 4.14 	(4. J=7.1 Hz. 2-H) 4.27 - 
4.38 (n, 	2 II) 6.86 -6,91 (in, 	2 H) 	7.28 - 7.33 (is, 	2 10. 
HS E81,4901 Dual peal: 334111+1114 . 

Exam le 
A-216 

Reference  

•-..2pt 

ji 
 

. 

III 14193 (300 11112, CHLORCIFOR11-d) 	5 'ppm 1.26 (t, .1=7.1 Hi, 	3.10 
2.52 (t, 	J=6.4 Hz, 	2 10 	2.87 (t, 	346.4.Hz, 2 H) 	3.74 (s, 2 

8.1 HS, MO 0.93 (a, 7.1 Hz.. 9 , 	= 	H) 	4.39 	(a. 	'.I = a) 4.15 (4 	.1 
J=8.4 Hz, 	1 B) 7.18 (ad, 	J=8.4, 2.2 Hz, 1 11) 	7.39 (t, J=2.3 
Hz, 	1 H). 
115 JESIJAPCI Dual sosil 340[14,H]'. 

Reference 
Example 
A-217 

....,....20 	ID 	,,....- 

I 	--, 
A 

'II UR (300 Ma. CHLOROFORM-d) 	6 ppm 0.44 - 0.62 (m, 2 ED 
0 71 - 0.83 (m, 	2 II) 	1.28 (t, 	J=7.1 Hz, 3'H) 	2.52=(s, 2 H) 
3.86 (s, 	2 11) 4.18 (4, J=7.1 Hz, 	2 H) 7.a9 - 7,47 (rn, 5 II) 
7.49 - 7.61 OE 4 H). 
HS ESUBP01 Dual peal: 31001+01, 33201+Nar. 
Ifs ESIAPCI Dual nese: 34401+011- . 

Reference 
Example 

A-218 

•--,23 	• 

A 

0  

41 NUR-  (300 11112, CHHOROFOR)-d) 	6 ppm 0.45 - 0.57 (a, 2 11) 
0.68 - 0.82 (m, 	2 10 	1.27 (t', 	J=7.1 Hz, 3 H) 	2.49 (s, 2 II) 
3.88 (a. 	2 H) 4.17 	(4, J=7.1 Hz, 	2 1) 7.34 - 7.49 (i, 2 H) 
7.48 - 7.61 	(m, 	2 1). 
HS ESI/AP01 Dual peal: 202D14-111' , 	324[11+Na]'. 
HS ESI/APCI Dual nesa: 80011E-HT • 
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- 205 - 

[Table 18-32] 
Compound 

NO, Structure Analytical Data Sall 
mformabon 

Reference 
Example 
A-219 

-,,,..4 

c-C)_
.ze4 

 

'H 101)2 (300 Ifflz, CHLOROFORM-d) 	6 pnr, 1.18 - 1.31 Cm, 3'H) 
2.47 	- 2.57 	(in. 	2 H) 	2:89 (t. 	J=6.3 Hz, .2 H) 	3.79 ('s. 	2 II) 
4.08 - 4.19 	(m, 	2 H) 	6.98 (d, 	.1.8.4 Hz, 	1 H) 	7.16 - 7.25 	(in, 
2 11) 7.63 - 7.71 Cm, 	2 H) 7.73 (dd, Jr8.4, 	2.5 Hz, 	1 H) 8.13 
(dd. 	Jr2.5. 	0.6 Hz. 	1 H). 
MS ESI/APCI Dual post: 326110E1', 24801-0iar. 
MS ESI/APCI Dual mesa: 	324111-111". 

Reference 
Example Example 
A-220 

'11 1112 (300 )111z, 31111)13:310311-d) 	6 	Aran 1.26 (t . 	J47.1 Hz, 	3 H) 
2.54 (t• Jr6.5 Hz. 	2 -H) 2.98 (t. J=6.5 Hz, 2 HY 3.82 (s, 	2 
H) 4.15 (n 	Jr7.1 Hz 	2 H) 7.03 (t 	J=4.8 Hz 	1,H) 7.10 - , 	, 	 , 	, 
7.19 (m, 	2 H) 7.34 	- 7.43 	(rm. 	2 li) 	8.51 	- 8.59 (ri, 	2 11). 
ES ESIAPC1 Dual pod.: 2021.10H1', 324111+Nar. 

Reference 
Example 

A-221 

--...-1)  

/ 

'II 10114. (300 11Hz, CHLOROFOR)l -4) 	6 ppm Cu,0.99 - 1.07 Cm 	3 H) 
1.20 - 1.29 	(nr. 	9 ID 	1.74 - 1.86 (ra. 	2 II) 	2.50 (s, 	2 H) 	3.65 
(a. 2 H) 	3.88 - 3.96 (m, 2 11) 	4.10 - 4.19 (m.. 2'H) 	6.79 - 
6.87 	(m. 	2 II) 7.22 -:7•,28 	(m, 	2 ID.. 
MS ESI posa : 294111+111'. 

Reference 
Example 
A-222 

 

-.........ot

il 

 

.e?  

'''-( 

1 11213 (300 Ellz. CE1LOROFORE-d) 	6 ,uum 1.20 - 1.36 (nu, 	15 H) 
2.50 (s. 	2 5) 3.64 .(s, 	2 II) 4.14 (4. 	J47.1 Hz, n) 	4.46 - 

- 4.58 (m, 	1 ID 6.78 - 6.86 (m, 	2 II) 	7.20 	7.38 (m. 	2 9). 
MS ESI DOS i : 29415+21'. 

Reference 
Example 

A-223 

'` ../
o
'x,,a7

-o 

H 
N 

I II 	 6 MIR (300 MHz. CHLOROFORM-6) 	pin 0.80 - 0.97 (m. 2 10 
1.13 - 1,19 Cm. 	6 H) 	1.26 (t, 	J=7.1 HZ, 	2 I17 4.30 - 1.41 (m, 
1.10 	1.74 	(dt. 	7+3.9. 4.7 lb, 	1 11) 	2.42 (s. 	2.1) 	2.47 (dd, 
J+11.0, 7.1 Hz, 1 H) 2.70 (dd. 	1=11.D. 3.4 Hz, 1 11) 4.14 Cc, 
Jr7.1 Hz. 	2 ID 7.02 -7.98 (m. 	2 A) 7.11.9.- 7.16 (m. 	1 2) 
7.20 - 7.28 (m. 	2 I). 
25 HSI 	posi: 	2761.11+111'. 

Example 
A-224 

Reference
SO 

.",--A 	o 

N, 
bl 

411 

1111212 (3001111z. 321.01333022-d) 	6 -mrsui 1.26 (t. 3=7.1 Hz, 	311):  
1.39 	(d, 	.0.6.7 Hz, 	3, H) 	2.41 	- 2.54 Itm, 	2 Ill 2.84 - 2.88 	(m, 
2 H) 	3.74 - 3.92 (ro, 	1 II) 	4.14 	(a. 	.347.1 Hz, 	2:H) 7.29 - 
7.48 	(m,-5 II) 7.50 -"'7.67 	Cm, 	4 H). 

Reference 
Example 
A-225 

--.2 -to  
L.--$ 

rE•  

'H 10115.(300111z. CBL0R0F0311-d) 	6 SPOI 0.93 (s. 9 .11) 	1.25 (t. 
..1.7.1 Az, 	3 II) 2.53 (t, 	1=6.5 Hz, 	2 H) 2.90 (t, 	J=6.5 Hz, 2 
11) 3.10 (c. 	2 11) 3.80 (s, 	2 H) 4.14 (c, 	34.1 Hz, 2 H) 4.50 
(s, 	2 H) 7.28 - 7.30 (m, 4 I). 
MS ESIAPCI Dual POSi. 	3081.11+111 , 3 0111+Har. 
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Table 18-33] 
Compound 

No. Structure Analytical Data Salt 
information 

Reference 
Example 

.,„„,
,4 

 

/ 	ii
A-226 

I ll RR (300 Viz, CHLOROFORM d) 6 ppm 0.29 - 0.35 (m, 2,H7 
0.86 - 0.42 (m. 	2 ID 	1.15 (s, 	3 IN 	1.25 (t. 	J=7.1 Hz, 3 ID 
2.52 (I, 	J=6.5 Hz. 	2 ID 	2.89 (I, 	J=0.5 Hz, 2 ID 	3.24 (s, 2 
112

7
3
3
.7
1

9
(0
(
7

,
4
24)

. 
 4.14 (8, J=7.1 Hz, 2 H) 4.51 (s; 2 H) 7.28 

MS ESI/XPCI Dual posit 306[1+111', 	328D10ilfa7'. 

Reference 
Example 
A-227 

i-..„..-R ..ics 
H  

i ll BR (300 MHz, CHLOROFORM-d) 	6 ppm 1.21 - 1/5 (m, 0 /1) 
ID 1.40 It, 	J=7.0 Ha, 	2 	2.50 (s, 	2 R) 	3:65 (s, 2.1) 4.01 Cm, 

J=7.0 Hz, 	2 H) 	4.14 (a. 	J=7.0 57, 2 6) 	6.61  - 6'.66  (m, 2 6) 
7.21 - 7.27 	5n, 	2 10. 
MS ESI/XPCI Dual POSL: 2801114E1'. 

Reference 
Example 
A-228 

-,....-a 
H 

1  

H. 102 (200.14liz, CHLOROFORM-4) 	6 -ppm 0.25 - 0.41 	Cm, 2 ID 
0;54 - 0.69 (m, 	2 H) 1.15 - 1.85 (m, 4 H) 	2.52 (t, 	J=6.5  62,  
2 II) 2.88 (t, J=8.5 Hz, 	2 II) 	3.73 (s. 	2 II) 3.78 (d. 	J=7.0 
Hz, 	2 ID 4.13 (n. 	J=7.1 Hz, 2 H) 	6.82 - 8.89 (m,(2If) 7.18 - 
7.24 	(m. 	2 II). 
MS ESI/APCI Thiel pOSI : 272[M+21'. 

Reference 
Example 
A-229 

o 11 1i1(11 6300 	Hz. CHLOROFORII-d) 	5 	NM 0.60 - 0.75 (m, 2 11) 
0.88 - 	1.01 	(m, 	2 11) 	1.72 - 1.95 	(m, 3 II) 	1.95 -,2.17 (m. 	4 
if) 	2.72 (s, 	2 H) 	3.84 	(s, 2 11) 	3.68 (s. 	3 II) 	6.90 - 7.04 	(m. 
2 11) 7.19 - 7.24 (m,.2 D. 
NS ESI/APCI Dual nosi : 274[11+11]', 25801-t-Ilar. 

Reference 
Example 
A-230 

.',-,)) 	.- 

it 	4 

* 

A 

'H WA (300 Hz. CHLOROFORM d) 	6 PPM 0.63 - 0.21 CIO, 2 ID 
0.90 - OM (rt, 	2'H) 	1.25 (f. 	1=7.1 Ha, 3 II) 1.82 - 1.99 (ro, 
5.11) 2.32 - 2.48 (m, 	2 If) 2.89 (s. 	2 11) 3/5 (s, 2 ID 4.15 
(
ID.
n. 	J=7.1 Hz, 2 11) 	6,95 - 7.07 (m. 	2 II) 7.13,- 7.24 (m, 	2 

AS FSI/APCI 	Duel posi: 288(11+111'. 	31001+14ar. 

Reference 
Example 

A-231 

0 
H  

0 

I14112 (SOO Ea, CHLOROFORM-d) 	6 PPM 1.26 (t, 14.1 Hz. 3;H) 
1.78 - 2.03 (m, 	4 II) 2.05 - 2.21 	(M. 2 11) 	2.52 	(t,, J=6.5 Rs, 
2 11) 2.68 - 2.82 (01; 	1 II) 2.88 (t, 	.1=6.5 Hz. 2E) 	3.73 Cs. 	2 
ID 	3.91 	(cl, 	J=6.7 Hz, 	2 H) 4.14 (m, 	J=7.1 Hs, 2'H) 0.82 - 
6.85 4m, 	2 1{) 7,17 =:7.25 (m, 	2 11). 
IS FSI/APCI Dual POSt: 25200+111'. 

Reference 
Example 
A/32 

-„ 	0 	m 
H 

---../n  

I II MR (300 Eh. CHLOROFORM-d) 	8 PIM 1.13 - 1.36 (M, S 11) 
1.80 - 2.03 (m, 	4 14) 	2.03 -.2.22 (n, 2 H) 	2.50 	(s, 	2 11) 	2.70 
- 2.88 	(m, 	1 II) 	3.65 	(s, 	2'11) 	3.90 4d, 	J=6.7  Hz, 	/It) 4.14 

H).
(ri, 	.14.1 Hz, 2 ID 	6.80 - 6.88 (m, 	2 II) 7.19 - 7.30 	(m, 	2 

HS FSI/APCI Dual posit 22002a141t . 
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Table 18-34] 

Compound 
No. 

Structure Analytical Data Salt 
Information 

Reference 
Example 
A-233 

..,,,...o 

‘ 

a 4 

'11 MIR (300 1111z, MO8050E810 	6 PPM 1.25 (t, J=7:1 Hz, 3 ID 
2,52 (t. 	1=6.5 83, 	2.11). 2.88 	(t, 	J=6:5 Hz, 2 II) 	3.74 (s. 2 
H) 4.14 (n, 	.17.1 Hz, 	2 ID 	5.06 (s, 	2 11) 	6:93 (d, 	J=3.7 Hz, 
2 10 7.20 - 7.25 (m. 	3 II) 7.30 - 7.46 (m, 4 ID. 
MS ESI/AI'V Dual posi: 314(14+HIL 338ilifEar. 
MS ESI/APCI Dual nesa: 31201-111- . 

Reference 
Example 
A-234 

H 

v 

111 1111R (300 KHz. CHLOROFORM-a) 	6 ppm 1.25 (t, J=7.1 Hz, 3 H).....„_,,ct 
., 2.52 (t. 	J=6.5 Hz, 	2 II) 	2.89 (t, 	4=6 

ID 4.14 (m, 	3=7.1 Hz. 	2 11) 5.01 	(s. 	2 11 
6  93 	2 2) 2.74 	Cs. 2  

) 	6.88 - 6.94 (m. 2 
11) 7.02 - 7.11 	(m. 	2H) 7-21 	- 7.26 (m. 2 11) 7.36 -, 7.43 (01, 
2 HL 
11$ ESIRPCI Dual poSt l 3321Y+8Y , 3640I4Har. 
MS ESI/APCI Dual nen: 330R-III-. 

Reference 
Example 

A-235 

.....,,A0 

ci 

I 

111 lin (200 MHz, CHLOROFOPH-d) 	6 cam 1.25 (t. J=7.1 Hz. 3':H) 
2.52 (t. 7=6.5 Ili, 2 II) 	2.88 (t, 	J=6.5 Az, 	2 ID 	8.74 (s, 2 
H) 4.14 (cf, Jr7.1 Hz, 	2 II) 	5.02 (s. 	2 II) 	8.37 - 8.94 	(m, 2 
H) 7.20 - 7.26 (m. 30 7.35 Cs. 4 H). 
II 	75 ESI AP81 Dual nod : 348(1+H1'. 	37604-tlfar. 
HS ESI/APCI Dual nesa: 34601-Hr, 382[14+Cl]- . 

Reference 
Example 

A-236 

.....____O 	0 "..„.„.---- 

H e  

F 

H. MR (300 MHz, CHLOROFORM d) 	6 PPM 1.26 (t, J=7.1 Hz. 3 11) 
1,76 - 1.92 Cu, 1.10 	L.95 -.2.10 'Go, 1 10 	2.10 - 2.27 (m, 	2 
ED 	2.27 - 2.43 (M. 	2 1) 2.53 (t, 	J=6.5 Ilz. 2 El 	2.89 (t, 
J=6.5 Hz, 	2 H) 	3.69 - 4.00 05. 3 II) 4.14 (q. 	J=7.1 Hz, 2 H) 

HS ESI
7.41 - 7.63 On, 	3 11). 

APC1 Dual path: 320[1+1G. 

Reference 
Example 

A-237 

-.....„____,..0.0 

H 

IP IPA (300 MHz. CHLOR0FOR8-0 	6 pia/ 0.83 (a, J=5,5 11z, 1 1) 
0.91 (s, 	3 11) 0.23 (s, 3 11) 	1.02 	(td, 	J=8.4. 	5.5 Hz, 	1 1) 
1.24 (t. 	J=7.1 Hz, 	211)127-141 '(to, 	1 11) 	2.06 (d, 	.1=14.0 
Hz, 	1 ID 	2.14 -.3.28 	(in. 	3 11) 	2.32 (44..1=11.2. 	6.8 Hz, 	1 	II) 
4.08 (q, 	J=7.1 Hz, 	2 II) 7.07 - 7.39 (m. 5 II) . 
MS ESI/APCI Dual Posi ; 2765141'. 

xN.....,,,,..... 	-, ,.....-\,, 

Reference 
Example 
A-238 

F 
F 

\.;:) c 	 F 
H 

--..,4‘1  

111 

'II lilfR (300 MHz, CHLOROFORM-d) 	6 -ppm 1.28 (t. J=7.1 Hz, 3 H) 
1.81 	- 1.93 (m. 	1 ]1),1295." 	2.12 	(m, 	1 n) 	2,13.- 2.26 (m. 	2 
H) 3.26 - 2.41 (m, 	2'E) 	2.55 (t, 	J=6.4 115. 2 El) 	2.91 	(t. 
.4=6 4 Hz, 	2 H) 	3.77 - -.3.93 	(rn, 	3 11)416(q. 	.8.47.1 Hz. 	2 11) 
7.14 - 7.28 (tu. 	1 II) 7.46 - 7.60 	(a, 2 F1). 
HS ISVAPCI Dua] peso: 838[8+81'. 

Reference 
Example 

A-239 

--,,All 

e,/t 

o.._/---cr 

I ll NIR (300.  MHz, C11LORGEDRH-(1) 	6 rpm 0.05 - 0.21 (ra, Z HI 
0,37 - 0.58 (a, 	2 ID 	0.74 - 0.95 (m. 1 11) 	1.25 (t. Jr7.j Hz, 
3 II) 1.67 (q. 3=6.7 Hz, 	2 ID 	2.52 (t, 	J=6.5 Hz. 	2 H) 	2.88 
(t, 	J=6.5 Hz, 	2 11) 	3.73 	(a, 	2 11) 	4.02 	(t, 	.1=6.8 Hz. 	2 II)  
4.14 (m, 	.1=7.1 Hz. 	2 11). 6.61 	- 6.80o 	Cu, 	2,11) 	7.18 - 7.25 Cm. 
2 H). 
NH ESI/APCI Dual posi: 	92111+10'. 
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[Table 18-35] 
Compound 

No. 
Structure Analytical Data Salt 

information 

Reference 
Example 

A-240 

--....2-..ci ..)9 

0---/-c 

113 111fR (300 MHz, CHLOROFORM-d)6' pin 0.05 - 0.20 (m, 	2 H) 
0.40 - 0.54 (4. 	2 ID 	0.75 - 0.92 (m, 	1 ID 1.14 - 1.24 (m, 	9 
H) 	1.64 - 1.72 	(4,, 	2 H) 	2.51 	(s. 	2 II) 	3.65 	Is. 	2 10 	4.03 	(u. 
J=6.8 Hz, 	2 H) 	4.14 	(4. 	J=7.1 Hz, 	2 H) 6.82 - 8.88 	(m, 	2 H) 
7.22 	 2 H). - 7.28 (m, 
MS ESI/APCI 	Dual 	POSI: 	3,301.11+111'. 

 

Reference 
Example 

A-241 

 

--...-D 	.--.6
1 
 

od\-37-0 

'H NER (300 MHz, CHLOROFCRE-d) 	6 um 1,02 - 1.86".(m, 8 	) 
2.43 - 2.57 (m. 4 H) 2.60 - 2/4 (m. 6 11) 4.14 (4.3=7.1 L. 
2 H) 	5.12 (s. 2 li) 7.20 - 7.46 (m, 	5 ID. 
MS ESI/APCI Dual posit 349R(m).. 

Reference 
Example 
A-242 

---,....-t 

' 

® 	
Is. 

'H 111(11 (300 MHz. CHLOROFORN-d) 	6 pmm -0.11 - 0.10 (m.6 H) 
0.34 - 0.48 	(41, 	2 H) 	0.59 - 0.79 (m, 	1 H),1.25 6t. 	J--7.1 Hz, 
3 11) 	1.44 - 1.54 (m, 	2 H) 	2.52 (t, 	J=6.5 Hz, 	2 11) 2.64 - 
2.72 (m, 2 H) 2.89 (t. 	J=6.5 Hz. 2 H) 	3,77 (4. 2'H) 4.14 	(4, 
Jy(.1 Hz, 2 H) 7.11 - 7:18 (m, 2 ID 7.18 - 7.25 (m. 2 H). 
WS ESI/APCI 	Dual posit 	27611+11.1'.-2981E+Haf. 

Reference 
Example 

A-243 

-,.....-n-...) 
4 

-
4..is 

1 RIR (300 11L, CHLOROFORM d) 	6 ppm 0.25 - 0.41 (m. 2 H) 
0.58 - 0.89 (m. 	2 ID 	L25 (t. 	1=7.1 Hz, 	3 H) 	1.83 - 1.99 (m, 
5 H) 	2.31 - 2.47 (m, 	2 ID 	2.88 (4. 	2 H) 	3.73 	(s. 	2 11) 	3.79 
(a, 	J=6.8 Hz. 2 H) 	4.15 (4.3=7.1 Hz, 	2 ID 	0.82 - 6.88 (m, 	2 
H) 7.18 - 7.24 (m, 	2 11). 
MS ESI/APCI Dual Nisi: 3181.111 10*. 

Reference 
Example 
A-244 

H  ..-....--° 

1111 

111 10113 (300 11flz, CHLOROFORM-4) 	6 ppm 0,29 - 0.37 (m. •2 H) 
0.47 - 0.52 	(m, 	2 H) 	0.59 z 0.62 (m, 	2 11) 0.82 - 0.76 	(m. 2 
11) 1.24 - 1.31 	(m, 	4 II) 2.49 (s, 	2 ID 	3/4 is, 2 11) 	3.77 (d. 
J=7.0 Hz. 	2 II) 	4.17 Cc, 	3=7.1 Hz, 2 II) 	6.80 - 6.87 (m. 	2 H) 
7:18 - 7.22 	(m, 	2,M). 
MS HSI /APC1 Dual POS i : 304 DDH.14  . 

Reference 
Example 

A-245 

-.......4t
) 

 

ha-r 

I ll Ile (300 MHz, CHLOROFORM-4) S ppm 1.20 -1.31 (m. 3 H) 
2.43 - 2.58 (m, 	8 II) 	2.32 - 2.92 (m, 	2 H) 3.75 (s. 	2 Hi 4.07 
- 4.19 	(m, 2 ID 	5.87 	(d, J=8.4 Hz, 	1 ID 7..01 	- 7.15 (m, 4 B) 
7.65 - 7.72 Oz. 	1 II) 	8.04 - 8.10 (m. 	1 ID. 
ES ESI/APCI Dual DOS i : 	211)14+M1','4411.11+Mar. 
NS ESI/APCI Dual nasal 31711-111- . 

Reference 
Example 
A-246 

--_-.0. c) 
..1 

°-11n)-m 

111 NKR (300 MHz, CHLOROFORM d) 	6 Lin 1.21 - 1.30 (m. 3 H) 
2.47 - 2.57 (m, 	2 ID 2.82 - 2.92 (m, 2 ID 316 (s, 	2 11) 4.07 
- 4.20 	(m, 	2 H) 	6.89 (dd. 	J=8.4, 	0.8 Hz. 1 ID 7.01 	- 7.10.  
(m, 	2 0) 7.29 - 7.38 (m, 2 H) 7:71 	(dd, 	J=8.5, 2.4 Hz, 	1 11) 
8.09 	(dd, 	J=2.4, 	0.8 Hz. 111). 
MS ESI/APCI Dual P OS i : 	335111+H1', 3671.11+11u1'. 
KS 531/APCI Dual nasal 33301-Ht. 
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[Table 18-36] 
Compound 

No. 
Structure Analytical Data son 

intirmation 

Reference 
Example 
A-247 

-.....,-0 

a-.C
7(,. 

 

''R R (306 11Hz, CHLOROFORM-d) 	8 ppm 1.19 - 1:29 (m, ."S H) NK 
2.48 - 2.58 (in, 	2 IC 	2.85 - 2.94 (m, 2 H) 	3.73 (s, 	2 H) 4.0) 
- 1.22 (m, 2 H) 	6.95 (d. 	J=8.4 Hz 	1 H) 7.19 - 7.29 	(m, 	2 H) 
7.58 - 7.69 	(m, 	2 H) 	7.76 (dd, 	1=8.4, 	2.5 Hz, 	1.11) 	8:12 	(d, 
3=2.5 Hz, 	1 I). 
HS ESI/APCI Dual posit 369[1+111', 891[11+1hr. 

Reference 
Example 

A-248 

-.....,,d 

/ 

'H NMR (300 11Hz. C11501303029-d) 	6 ppm 1.20 - 1.29 (m, 3 ID 
2.30 (s. 	3 li) 	2.49 -•2.57 (tn. 	2 II) 	2.89 (t, 	1=6.4 Hz, 	2 H) 
3.76 (s, 	2 II) 4.08 - 4.19 (m. 2 11) 	6.80 - 5:95 (m. 	3 H) 	6.97 
- 7.05 (n, 	1 	11) 	7.20 - 7.33 	(m, 	1 II) 7.68 	(44, 	3=8.5. 2.5 
Hz, 	1 ID 	8-12 (dd, 	1=2.5 : 0 •8 114, 	1 10  • 
11S ESI/APCI Dual Posit 315(11+101 . 33701+Ne1l . 
WS ESI/RPC1 hi& nen: 313111-111% 

Reference 
Example 
A.249 

..........„0) 
H  
14  

(/ 

'---1/ 

° 41) 

'X IBIR (300 KHz, CHLOROFORM-a) 	8 ppm 1.18 - 1.32 (m, 3 H) 
2.46 - 2.57 (a, 	2 11) 	2.83 - 2.93 (m, 2 H) 	3.77 (s, 	2 10 4.07 

4.18 	Cm, 	2 II) 	6.79 - 7.01 	(4), 	4 H) 7.28 - 7:40 (id, 	I II) 
7.67 - 7.75 	(n, 	1 H)"8.13 (dd. 	1=2.5, 	0.8 Hz, 1.:11).. 
as ISI/APC1 Dual POS i.: 92.9[X+Kr , 341(9+1431'. 
118 ESWAPC1 Dual nega: 317D-Hr. 

Reference 
Example 

A-250 

,,,,,JD ,ro . 

'- C..- 	

_,? 
• 

' 

II INIF(300 kHz. CHLOROFORH-d) 	6 mom 1.21 - 1.31{m, 3'11) 
2.92 (Sr 3 ID 2:54 	(t, J=6.5 Hz, 2 H) 	2.91 	(t, 	123.5 Hz, 2 
H) 	3.78 (s. 	2 ID 4.14 (o, 	327.1 Hz, 	2 ID 	6.73 - 6.84 (al. 2 
11) 	8.86 - 7.00 (o), 	3 ID 7.20 (t. 1=7.9 Hz. 1 II) 7.23 - 7.31 
(a; 2 fl). 
MS ESIJAPCI Dual posi : 314[11+11]', 336[11+11ar. 
NS 	1/APCI Dual neza: 312[11-H]- . 

Reference 
Example 
A-251 

--„,..D .G
, 

 

l 

/111 

i ll me (300 MHz.  8151-0ROFOR11-3) 	6 PPM 1.28 (t, 	J.7.1 Hz, 	3 H) 
2.54 (t, 1r6.5 Hz, 2 10 	2,91 (t, Jr 6.5 lh, 2 10,  3.79 (s. 2 
H) 4.15 Cq 	Jr7.1 Hz 	2 ID 6 62 - 6.72 (a, 1 III 6 73 - 6.82"  
(o), 	2 1) 6.98 - 7.05 	(m, 	2 ID 7.16 -7.36 (m, 3 H). 
WS ESOAPCI Dual posi : S181H+111', 340D1+Har. 
KS ESI/APCI Dual netts.: 316fii-10- . 

Reference 
Example 
A-252 

o 

at., 

'll NIR (300 Hz, CHLOROFORM-d) 	6 ,Pern 1.20 - 1.31 (m, 3;11) 
a.55 (1., 	1=8.5 112, ,2 11) .  2.94 	(t, 	1=6.5 Hz. 	2 11)' .3`.91 	(, 	2 
ID 4.07 - A 22 (m, 2.11) 6 87 	7.11 (m, 4 ID 7.27 n 7.33 (m. 
2 II) 8.32 (d, 	1=2.8 Hz, 	1 H). 
MS ESI/APCE Duel posit 319[91 H]'. 3410(+1far. 
HS ESUAPCI Dual nesal 3171K-Hr. 

Reference 
Example 

A-253 

o 

/ 
--.. 

° * 

l a NH (300 lifiz, CHLOROMElf-d) 	6 PM 1.18 - 1.33(m, 8 H) 
2.34 (s, 	311)246-282(m, 	2 li) 	2.94 (t, 	1E8.8 Hz, 2 11) 
3.90 (s, 	2 II) 4.06 --4.21 (m, 	2 ID 	6.79 - 7.00 (m, 	2 H) 7.10 
- 7.18 (p, 2 H) 7.19 - 7.30 (m. 2 ID 8.32 (dd, 34.6, 0.9 
Hz, 	1 	H). 
NS ESI/APCI Dual posit 315[11+10', 33701+110. 
HS ES1/8PC1 Dual nega: 313[61-H]-. 

[0409] 
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[Table 18-37] 
Compound 

NO. 
Structure Analytical Data Salt 

dorrebon 

Reference 
Exam le p 

A-254 

-,-0  A 

---fl  

tror  

l Il HER (300 MHz. CHLOROFORIR) 6 um 1.25 (t. J=7.1 Hz, 3 H) 
2.50 (t. 	J=3.4 Hz. 	2 11) 	2.86 (t. 	J=6.4 Hz, 2 II) 	3.75 (s, 2 
H) 4.13 (e, 	.1-s7.1 Hz, 2 11) 	6.91 (d, 	J=8.1 Hz, 1 ID 7.31 - 
7.44 (i0, 	2 1) 7.14 - 7.59 (a. 	3 H) 	8.37 (d, 	.1=1.7 Eh, 	1 H). 
9Sall/APC1 Dual nom: 851[11*H]'. 

Reference 
Example 

A-255 

--..„.0.,

c, 

 s

i 

 

-.. 1.? 
/ 

°MO 

'HAM (300 MHz, CHLOROFORM 1) 6 ppm 1.25 (a, Jr7.1 Hz, 3 11) 
1.61 - 1.77 	(ra, 	1 11) 	1.70 - 	1.93 	(m. 	1 11) 	2.07 - 2.24 (m, 	2 
H) 	2.37 - 2.49 	(m, 	2 11) 2.62 Ct. 	3=9.5 Hz. 2 - H) 	2.88 (-1. 
J=6.5 Hz, 2 ID 3.72 fs, 2 ID 4.13 (a, 	J=7.1 Hz, 2 11) 4.52 - 
4.72 (o, 	1 11) 	6:09 - 6.83 (m, 	2 11) 7.16 -7.23 (m, 	2 H). 
NS ESI/APCI Dual posy: 278(11111]', 30005111ar. 

Reference 
Example 
A-256 

--......,...--3-,„>--:° 	-2 -.-N 
H 	ki  ilk  

'------- 

111 MIR (800 )81z, CHLOROFORM-d) 	5 PPM 1.27 (t, 3=7.1 Hz. 3 10 
3.03 Cs, 2 IQ 2.07 (n, 	610 	2.56 (t. 	J=6.5 Az, 	2 10 	2.96 (t, 
.1 =6.5 Hz, 	2 II) 	8.70)(s, 	2 10 4.15 (i, 	.14.1 H2, 	2 II) 7.13 - 
7.41 (e. 	4 H) 7.58 (s, 	111). 
MS.  151/APC1 Dud pass: .  30201÷1111 .. 324D11-Har. 
MS ESIAPC1 Dual nasal 30001-HT. 306011C11- . 

Reference 
Example 
A-257 

yri 

L-" 
/ 

4

11-  NKR (300 MHz, CHLOROFORM d) 	6 PPM 0.70 - 0.82 (m, 4 1) 
1.25 
.1 	

(t. 	J=7.1 Hz. 	3-1) 	2.52 	(t. 	J.13.5 Ilz, 	2 II) 	2.89 (t, 

	

.5 Hz, 	2 H) 	3.64 - 3.78 (m. 3 ID 4.14 	(it 	)=7.1 Hz, 2 H) 
6.97 - 7.03 (m, 	2 II) 	7.20 - 7.25 	(on, 	2 11). 
MS ESI/M1C1 Dual post: 284D1+1111 , 288111=-Nar. 
MS 551/APCI Dual nasal 28201-111-. 

Reference 
Example 
A-258 

• 

ill 

p 	II 1.1 

11 NIIR (300 Iftz. CHLOROFORM-d) 	6 	PpID 1.18 - 1.33 Cm. 3 II) 
2.54 ft, .1=6.5 Ilz. 	2 11) 	2.91 	(t. 	J=6.5 Hz, 2 H) 	3.78 (s, 2 
8) 4,15 (sr, J47.1 Hz. 2 10 0.88 - 7.02 Cm, 4 ID 7.20 - 7.35 
(m. 4 ID. 
HS 1181/erci Dual posit-334[18+H]`, 	35604010* . 
//5 ESL/APCI Dual 	nasal 332[1.1-H]-'. 

Reference 
Example 

A-259  

--.......0 	0 111 NH (300 MHz. CHLOROFORM-d) 	6' RPM 0.44 - 0.55.(m, 2 II) 
030 - 0.69 00, 2 10 0.69 - 0.77 (m, 211)086-'099(m, 2 
ID 	1.27 (t, 	J=7.1 Hz, 3.H) 	1.86 (tt, J=8.5, 	5.1 Hz, 1 1) 
2.49 (s, 	2 ID 9,76 (s, 	2 I1) 4.16 (n. J=7.1 Hz, 	2 1) 6.95 - 
7105 (in, 2 10 7.12 - 7.22 tro, 	2 ID.  . 
MS ESI/IPC1 Dual post: 27401+101  . 

Reference 
Example 
A-260 

...13i3 

Ill- 
.1 	/ 

0-, 

'11111R (300 HEz, CHLOROFORM-1:D 	5 ppm 0.29 - 0.39 (m. 2.1) 
0.57 - 0.69 (m. 	2 II) 	1.17 , 1.34 	(m, 1 10 	1.71 - 1.94 Cm, 	2 
10 	1.95 - 2.16 (m, 4 1) 	1.72 (a, 	2 II) 	3.62 (s. 2.H) 	3.88 (s, 
3'H) 3.75 - 3.80 (m, 	2-H) 6.81 - 6.87 (4). 	2 H) 7.21 	- 7.26 
(m, 	2 II). 
MS ESI/APC1 Dual post: 30401-r1P . 

[0410] 
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[Table 18-38] 
I Compound 
I 	NO. Structure Analytical Data Salt 

infonnabon 

Reference 
Example 

A-261 

..,,2-.),..0 

H  
''.-------N 

'ENE. (SOO 1111z. CRLOROFCRIE-d) 	a 	ppm 1.26 (t. 	7=7.1 Hz. 3 11) 
2.31 	(a, 	3 ID 	2.56 	(t, 	J=6.5 Hz, 	2 11).2.95 (t,. J=6.5 Hz, 	2 
H) 	3.70 (s, 	2 11) 4.15 Cd, J--3.1 Hz, 	2 ID 7.32 - 7.52 (m, 5 
H) 7.59 Cs, 	1 II). 
MS'ESI/APC1 Dual poSi: 	288[11+H]', 	310D11+liar. 

Reference 
Example 
A-262 

•----°-C
1 

 
El 

Oil 

'H RR (300 lib. CHLOROFORM-d) 	8 ppm 1.25 (t, 34.1 Ilz, 3 ID 
2.06 &Olin, 	.14.4, Hz, 	2 10 	2.53 	(4, 	.1=6.5 11z. 2.11) 	2.81 	- 
2.96 (a. 	8 H) 3.78 	(s, 2,41) 4.14 	(4, .147.1 Hz, 	2 11) 7.04 - 
7.10 (m. 	1 H) 7.14 - 7.20 (m, 	2 H). 
HS ESI/AP01 Dual pOSI: 248fEDIIr. 	270111+Nall. 

Reference 
Example 

A-263 

vo o 

"'\ 

. 
i 

I nilAR (30011Hz, CHLOIROFORI-8) 	6 ppm 1.25 (t, .1z7.1 lfz, 3 II) 
JJ=62'I1)  

ID 4.14 (a, 	.1.7.1 Hz. 2 ID 7.28 - 7.35 (m, 2 8) 7.43 (dd, 
,H5.4. 0.5 Hz, 	1 31) 7.75 - 7.79 (m. 	1 H) 7.83 (d, 	.14.4 Hz, 
1 	11). 
IS ESIAPC1 Dual pOSi: 26401+111', 286D1+110. 

Reference 
Example 
A-264 

--,..A., 
,„„), 

d? 

01) 

In HIE (300 MHz, DIILDROYORII-d) 	6 ppm 1.25 (t. J=7.1 Hz, 3 ID 
1.49 - 1.71 	(m, 	2 II) 1/1 - 1.99 (m, 6 1) 	2.52 (t, 	J=6.5 Hz, 
2 H) 2.89 (t. Jr6.5 Hz. 	2 H) 3.72 (s, 	2 }I) 4.13 To. 	14.1 
Hz, 2 II) 4.66 - 4.30 (m,'1 H) 6.74 - 8.89 (m, n) 7.14 -
7.24 (m, 2 H). 
XS ESI/APC1 Dual Dosi:.222[Mq].. 

Reference 
Example 
A-265 

....,,OtD  

5\-.L .  ? 

'II NIT ono MHz, CHLOROFORM d) 	8 ppm 1.07 -1.37 (m, 9'11) 
1 51 	1.94 (m, 8 H) 2.50 (s, 	2 H) 	3.84 (s, 2 JD 4.14 (4. 
14.1 Hz, 2 H) 4.6I- 4.80 (m, 1 H) 	6.77 - 6.34 (m. 2 H) 
7.10 - 7:28 (m, 	2 H). .. 
MS ESI/APC1 Dual posi: 3201X+HI. 

Reference 
Example 

A-266 

A 	° \--y 

L......"'? 

-0- 

11( N1114. (300 )1112. CHLOROFORK-d) 	6 	PPM 1.19 -,1.21 (m, 3 11) 
2.45 - 2.58 (m. 	5,10 	2.83- 	2.95 (m, 7,11) 	3.78 (s. 	2 H) 4.0G 

8 - 4.22 (m, 	2 H) 	.90 - 6.98 	Do. 	2 11) 7.07 - 7.13 (s. 	1 ID 
7.16 - 7.23 (m, 	1 31)1.27 - 7.34 (m, 2 H) 8.29 	(d, 	J=2.8 Hz, 
1 	1.1). 
KS ESI/APCI Dual peal: 3150D-Hr. 

Reference 
Example 

A-267 

.-,D ...0 
n 
N  

of 

'11 NM R'(300 Illiz, CHLOROFORM-d) 	6 	ppm 1.25 (t, 	.14.1 HU, 3"H) .  
2.44 - 2..56 (m, 	2 II) 	3.81 - 2.91 	(m, 	2 H) 	335 (s; 	2 H) 4,14 
(4. 	3=7.1 Hz, 	2 H) 	6,91 - 6.97 (m, 1 11) 7.10 - 7.25 (m. 4 10 
7.67 - 7.75 (m, 	1 H) 	8.05 (dd, J=2.5. 	0.6 Hz. :1 H). 
IS ES1/.11)81 Dual 13051.: 319[1 H1', 	341[)1 Na] 

[0411] 
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[Table 18-39] 
Compound 

No. 
Structure Analytical Data Salt 

InforatiM  

Reference 
Example Example 
A-268 

o -.....-u.....

c.) it 

 

(11) 
/ 

1 

'II HE (300 HHz. CHLOROFORM-d) 	5 BIM 1.18 - 1,33 (m. 3 10 
2.18 (2, 	3 10 2.44 - 2.56 (n, 	2 H) 2.82 - 2.53 (ta, 	2 11) 	3.74 
(s, 	2 H). 4.14 	(a, 	J.47.1 Hz, 	2 1) 	6.81 	(dd, 	J=8.5, 	0.7 Hz, 	1 

8.98 - 7.07 (nr. 	1 II) 7.08 - 7.30 (m. 	S In 	7.67 (dd, 
J=8.5, 2.5 Hz, 	1 H) 3;08 (dd, 	1=2.5, 	0.7 Hz. 	1.A1. 
MS tsrtergi Dual nosh: 315[11+H]'. 337[11+11a]`. 

Reference 
Example 

A-269 

%..„,...4,-0 

o 

I H-1111% (200 KHz, CHLOROFORE-d) 	8 nom 1.17 ($. 6 11) 1.23 (t, 
J=7.1 Hz, 3 10 2.135 (s, 3 II) 2.63 (s, 2 II) 	3/2 (2, 2 11) 
4.11 	M, J=7.1 Hz, 2 ID 8,84 (d, J=8.5 Az, 1 11) 	6.96 - 7.08 
(n, 2 11) 7.12 - 7.23 (m, 	2 II) 7.66 (dd, 	J=9.5, 	2.4 Hz. 1 ID 
2.08 	(41, 	J=2.4 Hz: I H). 
XS 231/11PCI Dual posi: 34201+Hr . 

Reference 
Example 

A-270 

-.......4 

0 III 

13 11112 (300 kHz, CHLOROFORM-d) 	6 porn 0.68 --0:84 (rn. 2 II) 
1.11 	- 1.34 (ro, 	5,11) 2.35 	(s, 	3 H) 	2:69 	(a. 	2 H) 	3.75 	(s, 	?, 
8) 4.11 	(a. J=11.9 Hz, 	2 FE) 	6.85 (d, 	1=8.4 Hz. 1 10 	8.97 - 
7.05 	(rn, 	2 ID 7:15 -..7.22 (m, 	2 H) 7.69 (dd. 	:4.4, 2.4 Hz. 
1 H) 	8.09 (tl, 	J=2.4 41z, 1 H)'. 
LS la51/APCI Dual posit: 341[11+H] . 

Reference 
Example 

A-271 

-...,.....a 	: 

ciyi 
 

"'"‘ 

e 
irr 

11 14IfR (300 31Hz. CHLOROFORM-d) 	6 PPM 1.25 (t, 	1=7.1 Hz, 3 11) 
h73 - 2.00 (m, 4 11) 2.25 - 2.51 4m, 	5 II) 	2.88 (s. 	2 II) 	3.74 
(s. 2 H) 4.15 (a, 	J=7.1 112, 	2 ID 	6.84 (d, 	1=8A Hz. 	1 11) 

MI 	2 H) 7 15 - 7 22 (fit 	2 11) 7c66(dd 	1=8.4,  
2,5 Hz. 	1 II) 	8.08 (d, 	J=2.5 Hz. 1 H). 
IS ESI/APCI Dual posi: 355011-11r. 

Reference 
Example 
A-272 

-..„,..4

\x

l

i 

 
i 

°-)13  

'11 H162(300 Ea, CHLOROFORIV-d) 	a ppM 0.30 - 0.39 (in, 2 H) 
0.58 - 0.39 (in, 2 10 0.34 - 0.92 (oh 	2 If) 	1.22 (t, 	J=7.1 Hz, 
3,11) 	1.25 - 1.94 (m, .3 11) 	2.78 (s, 	2 ID 3.79 (d, J=7.0 Hz, 2 
ID 	3.84 (s. 	2 11)4.11 	(a. 	J=7.1 Hz. 	2 li) 6.83 - 6:91 	(m. 	2 
H) 7.22 - 7 29 (m. 2 II). 
XS ESEJAPCI Dual posi: 304D9101 . 

Reference 
Example 
A-273 

/ 
_ 

 

° 1101  

(d, 	J=2.5 Hz, 	1 11).  

11 HIP (200 MHz, CHLOROFORM-d) 	6 ppni 1.72 - 1.95 (m, 2 11) 
1.36 - 2.16 Gm 4 11) 2.34 	(s. 3 H) 2.72 (s. 	2 H) 	3.84 (z, 2 
11) 	3.68 	(s. 	311) 	6:84 	(d. 	J=8.5 112, 	1 )I) 	6.97 - 7.04 	(m, 	2 
13) 7.M - 7.21 (in. 	210 7.69 (dd. J=8.5, 2:5 Hz, 	1 11) 8.11 

HS ES1/APCI Dual pose: 34101÷Hr . 

Reference 
Example 

A-274 

1C...,,,--C  --..° 

H 	I 

11 MR (300 MHz. CHLOROFORM-d) 6 ppm 1.07 - 1.37 (n, 9 H) 
2.53 (2. 	2 11) 	3.87'- 4.04 (m, 	2 A) 4,15 (4, 	1=7.1 Hz. 	2 H) 
7.15 (2, 	1 11) 7.38,- 7.47  (m. 	3 H) 7.90 - 7.97 (m, 	2 II). 
XS ESIJAPCI Dual posi: 31901+10h 341[X+1,fa]' 

0412] 
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[Table 18-40] 
Compound Structure 

No. inforinaton Analytical Data Salt 

Reference 
Example 
A-275 

•---fiyo 
15......-.*H 	

F 

 

°(t) 

11 NKR (300 MHZ, CHI:OROFORN-d) 	6 ppm 1.15 - 1.32 On, 2 ID 
2.46 - 2.58 (m, 	2 10.2.83 - 2.34 	(m, 2 11) 	2.77 	(s, 2 I1) 4.14 
(a, 	1=7.1 Hz. 2 H) 	6.89 - 6.97 (m, 	2 II) 	6.98 - 7.22 (m, 4 H) 
7.27 - 7.30 (m, 	2 Hi. 
MS ESI/APCI Dual nos11'318111*10, 24001+Har . 
HS ESI/APCI Dual new: 316111-Hi. 

Reference 
Example 

A-276 

e. 

/ 

(01  
/ 

'H MIR (3Q0 Ills, CHLOROF01111-d) 	6 PPM 1.28 (t, 	1=7.1 	Hz. 3 ID 
2.24 (s. 	3 H) 2.47 - 2.57 (m. 	2 11) 	2.86 - 2.93 	(ni. 	2 F) 	3.76 
Cs, 	2 H) 	4.14 (a, 	J7.1 Hz, 	2 II) 	6.79 - 6.92 (m, 	3 11) 7.01 	- 
7.09 (n, 	1 H) 7.11 - 7.19 Cm, 	1 H) 7:21 - 7.28 (m, 	3 ii). 
//3 E51/APO[ 	Nil coal: 814[14÷}13., 	336[11+11e] t . 
IS ESI/AP51 Dual nese: 31258-H1. 

Reference 
Example 

A-277 

o 

/ 

s 
o 

/ 

'1I 111113 (300 kHz, CHLOROFORM-d) 	6 	55m 1.20 - 1.31 	(m. 3.11) 
2.52 (t. 	J=6.4 Hz. 2 1) 2.83 - 2.92 (m, 2 II) 	3.77 (s, 2 II) 
4.14 (4. 	J=7.1 E. 	2 H) ,6.90 (di J=8.4 Hi, 1 II) 	6.98 - 7.07 
Cm, 	1 ID 7.10 - 7.21 (m. 	2 II) 7.27 - 7.35 	(m, 1 H) 7.67 - 
7.75 (m, 1 If) 8.12 (dd, 	.1=2.5, 	0.6 Hz. 	1 H) 
HS ESI/APCI Dual posit 335[1011 , 357 [11+Ha]' . 

Reference 
Example 

A-278 

-.. „-°..., 	9 c} 

/ 
--_ 

3 

I H AR (360 Oz. CHLOROFORM d), 6 Ppm 1.20 - 1.30 (m, 313) 
2.47 - 2.57 	(m, 	2 11) 	2.84 - 3.93 (n. 2 II) 	3.78 (s, 	2 H) 4.15 
(a, 	Jr-7.0 Hz. 2 II) 	6.88 - 8.97 Cm. 	1 ID 7.28 - 7.36 Cm, 	1 H) 
7 -37  - 7 - 56  (zr 	3  11) 7.75 (dap J=8.4, 2.5 Hz, 1 H) 	8.11 	(dd, 
J=2.5. 	0.6 Hz. 	1411. 
113 	I/APCI Duel posy: 269111+1111 . 391 01+14ar . 

Reference 
Example 

A-279 

o 

\ 
0 

0 

'If RE (300 )(Hz, CELOROFORi-d) 	6 ppm 1.26 (1. J=7.1 Hz. 3 H) 
2 47 	2.58 (m, 2 10:2.85 - 2.96 (ro, 210 3.14 - 3.80 (m, S 
BY 4.15 (q 	Jr7.1 112 	2 10 	6.52 - 6.60 Cto 	2 fl) 	6.64 (ddd. , 	, 	 •  
.1=8.3, 	2.4, 	1.0 Hz, 	1 10 	6 83 	7.03 (m, 	2 11)'7.16 - 7.32 
(m. 	3 H). 
MS E61/APQ1 Dual post: 2301K411]., 252111431.  • • 
IS 1381/8861 Dual aega:'828p(-11I. 

Reference 
Example 

A-280 

>1., 
\1 (' 	5 

5....C> 

111 10111 0300 /Hz, CHLOROFORM-d)• 6 pPin 1,20 - 1.31 (m, 3 H) 
2.53 (t, 	J=6:411z, 2 II) 2.84 - 2.93 	(m, 2 11) 	8.77 (s, 2 ID 
4.08 - 4.25 (m. 2 10 2.96 - 6.95 (m, 1 H) 7.00 - 7.12 (m, 3 
H) 7.33 - 7.44 (m, 	1 H} 2 	 , 134 (dd, 	2=8.4, 	2,3 Hz 	1 11) 8.06 - 
2.08 fm. 	1 I1). 
HS ESI/AP61 Dual posit 33501.1111 , 4071N+Nar. 

Reference 
Example 
A-281 

1.--....,-H 

",,Th 
° 0-5= 

l I1 IOW (300 181z, CHLOROFORM-d) 	6 bp0 1.29 - 1.31 (m, S In 
2.46 - 2.58 (m, 	2 0 2.02 (t, 	J=6.5 Hz; 2 ID 	2.81 	(s, 2 10 
4.05 - 4.24 (rn, 	2 11) 	6.79 - 8.93 (m. 1 10 7.01 - 7.12 (m, 	2 
II) 7.30 - 7.48 (m, 	3 11) 8.02 (51, J=2.1 Hz, 1 H). 
12 ESE/APC1 Dual Irani:.319[11÷Hr, 	341[1+Nar. 

0413] 
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[Table 18-41] 
Compound 

N Structure Analytical Data Salt 
informaton 

Reference 
Example 
A-282 

NNA 	' 

0 

I ll NH (800 11112, CHLOROFORM d) 	S. PM 1.26 (t, J=7.1 Hz. 3 H) 
2.54 (t. J4.5 Hz, 2 H) 2.92 (t, 	.14.5 Hz, 2,H) 3381 	(s, 2 
H) 4.15 (q 	3,7.1 Hz. 	2 II) 	6.78 - 6.92 	(m, 1 11) 7.00 - 7.13 
(m, 	2 II) 	7.31 	- 7.42 	(ro, 2 11).7.56 - 7.70'(m, 	1 	II) 	8.12 	(dd. 
Jr2.63 	0.6 Hz, 	1 H). 
MS ESIAPC1  Dual Posi: 336[11+HT, 257[14+Na]. 
MS ESI/APCI Dual nesa: 333[11-111". 

Reference 
Example 
A-283 

1--.25  

0 ®
(s. 

• 

I II NE (300")01z, CHLOROFORM d) 	6 PPIll 1.10 - 1.32 (s, 3 ID 
2.40 - 3.61 	(to, 	2 ID 2.77 - 2.96 (o, 2 11) 	3.84 (s, 	3 11) 4.02 
- 4.21 	(m, 	2  11) 	8.81 	(dd, 34.1, 	1.2 Hi, 	I ID 6.88 - 7.14 
(m. 	5 li) 	7.16 -•7.24 	1 ID 	7.40 (dd, 	.1=7.5, 	1.9 Hz, 	1 11). 
MS ESI/APCI Dual POSi : 918f1f+1111 . 340DIENalf. 

Reference 
Example 

A-284 

-........° 

ill FL" 
0 --_,"' 

'9 14T4 (300 'RItz. CHLOROFORM-0 	6 ppla 1.25 (t, J4.1 Hz, 3 11) 
2.52 (t, 	J=6.3 'Hz, 	2'11) 2.88 (L, 	J=6,3 HZ, 21) 	3.76 (s, 2 
II) 	4.14 (e, 	J4.1 Hz, .,2 II) 	4.34 	(q, 	J 	An. 	2.11) 	6.80 - 
6.95 	(s, 	2 11) 7.17 	- 7.8 (to, 	2 11). 
HS ESI/APCI Dual posi: 308[14+11r. 

Reference 
Example 
A-285 

'''93 'sC
,, j 

 tj 

0-)4  

I li MR (300 MHz, CHLOROFORM d) 	6 pyal 1.26 (t, 	J=7.1 Hz, 3 II) 
2.52 (-1. 	J=6.4 Hi, 	2 H) 2.87 	(t, 	J=6.4 He, 2 14) 	3.75 (a, 2 
H) 4.18 (0, J.-7.1 Hz. 	2'11) 4.40 (n. 	J=8.2 Hz, 	2 11) 	6.94 - 

J 
MS 1361/APCI Dual DOSi: 22415+Hr. 

Reference 
Example 
A-286 

--..-4Dxii 'H 1412(300 Viz. CHLOROFORM-0 	 ,' 6 mom 1.21 - 1.35 (m, 9,11). 
2.54 (a, 	2 11) 	3.84 ts, 	2 10 	4.19 	(q, 	Jr7.1 112; 	2.11) 	6.98 (s, 
1  4) 7 .29  - 7.37  (m. 	1 II) 7.39 - 7.48 (s, 	2 11) 7.80 - 7.89 
(to. 	2, 	ID.  
MS 1151/APC1 Dual Pori: 30211+0', 37;41114-H0'. 
HS.ESIAPCI Dual n€9:'300[9-HP,,336141+C111. 

Reference 
Example 
A-287 

-.......0 	' 

5 	H.  

ft/ 

'11.111R (ZOO -KHz, CHLOROFORM d}  8 NM 1.19 - 1.32 (m. 9 11) 
2.50 (s, 2 11) 4.07 - 4.23 (ro, 4 ID 7.30 - 7.35 (m, 1 ID 7.37 
- 7.45 (m, 3 11) 7.87 um. 34.3. 1.3 Hz. 2 H), 
115 ESL/APC1 Dual POS1: 319114+Hr , 341[1+Hai. 

Reference 

A-288 
Example  

0 

ifs 

111 NIIR 	(309 )1Hz, CHLOROFORM-6) 	6 	Fpm 1.38 - 1.35 (s, 9 II) 
2.52 (s. 	2 li) 3.73•- 3.81 (al, 2 H) 4.15 to, 	J=27.1 Hz, 2 10 
7.78 - 7.51 	(m, 	3 ID 7.60 (s, 1 HI 7.97 - 6.10 (m, 	2 1). 
MS ESUAPCI Dual posit 853[111-8]1 . 	325111+1101 . 

[0414] 
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[Table 18-42] 
Compound 

No 
Structure Analytical Data Salt 

information 

Reference 
Example 
A-289 

......./1....0 

s .. 	f 

Dt-1-'Ci--' 

'H HIE (300 11112, CHLOROFORtf-4) 	8 ppm 0.59 - 0.74 (1). 2 H) 
0.66 - 1.02 (m. 	2 11) 1.25 (4. 	J=7.0 Hz. 	3 H) 	1.0 - 2.01 	(m, 
1 H) 2.51 (t, 	J=6.51100 2 10 2.83 (t. J=6.5 HZ. 	ni) 	3/4 
(s. 	2 H) 4.14 (c.147.0112, 	2 11) 	6.84 (d, 	J8.-4 Hz. 1 H) 
6.98 - 7.04 (0, 	2 ID 7.04 - 7.12 (m, 	2 II) 7.66 (dd, 34.4, 
2.8 Hz. 	1 }1) 	8.10 (d. 	342.2 Hz. 1 H). 
XS ESI/EPCI Dual moth: 341[11431 , 363N+Har. 
)I 	E,1/APCI Dual nesm: 33.9111-10. 

Reference 
Example 
A-290 

o .,,,,,ot 

1 

 

b 
a-_,O,  

'11 Nla (300 lillz, CHLOROF081-d) 	6 PPM 1.26 (t. 3=7.1 Hz, 3 H) 
2.27 (s, 	a ED 2.53 (4. 	3=6.5 Hz, 2 H) 2.82 (t. 	146.5 Hz, 	2 

H)
H) 

7
3
.
. 

0
8
3
0 i s

7
, . 

0
2

0
11)

(31
X . 1

2
5
n
. 
 3

(o/
7..3

3
0
47:1

7
E1
.
h 2

(
2:

2
8

1
.
0
73

7
-
A5

8.84
7 

 (q)
54 

 1.
(rn, 

 

1 II) 	7.96 - 	8.05.  (o. 1 11) 
HS ESIAKI Dual posi: 315N+101 , 38701+11al l . 
MS'ESI/APC1 Dual mesa: 313[1-11T. 

Reference 
Example 
A-291 

2 
..... 

0 
/ 

'11 Milk (300 1thz, CHLOROFORI-6) 	8 PIM 1.27 (4, 	3=7.1 Hz, 3 11) 
2.55 Ct, 	J46.5 Hz, 	2 11) 2,83 (t, 	J46.5 Ilz, 	2 H) 	3.83 (s, 	2 
H) 4.15 (q. 	347.1 Ilz. 	2 11) 6.96 - 7.03 (rn; 	1 11) 	7.08 - 1.14 
(m, 	2 II) 7.85 - 7.43 (m, 	2 H) 7.84 - 7.92 (m, 1:"11) 	8.40 - 
8.47 	(t), 	1 11). 
IS ESITAPCI Dual POSi : 369DA(113'. 38101+Hale. 
XS ESEAPC1 Duai mesa: 367111-H7- , 40308(81r. 

Reference 
Example 

A-292 

-...._.4D 	0  

ici 

40# 

II N11& 	(300 11Hz, CHLOROFORM-d). 6 	P DEO 1.18 - 1.92, (3, 	9 11) 
2.49 (s, 	2 ID 8.17/ (s. 2 11) 3.98 (s, 3 0 4:14 	(u, J47.0 Hz, 
211) 	6.46 (s. 1 ID 7.23 - 7.30 (o), 1 ID 7.33 - 7.40 (m. 2 10 
7.72 - 7.79 (.4, 2 ID. 
1LS ESI/APC1 Dual post:: S1BBH11 • 33801+11ar. 

Reference 
Example 

A-293 

--...--0  

g 

1 

Si 

T H PLR (308 ifilz. CHLOROFORM d) 	*6 	ppm 1.20 - 1.33 8m, 9 .11) 
2.52 Cs. 	2 fl) 	3.78 (s, 	2,11) 	3.83 (s, 3 H) 4.14 (q, 	J47.1 Hz, 
2 ID 	6.27 (s, 	I. II) 	7.33 - 7.50 	(m, 	5"1). 
l6.E,SIAPC1 Dual yosi: 816[M4]', 338111+mar . 

Reference 

A-294 
Example  

....._,..6 	o 

40)  

11114182 (300 11112, CHLOROFORM-d) 	6 .Ppm 1.18 - 1:34  (lb 9  H) 
2.23 (s, 	3 H) 2.58 (s. 2s) 3.81 cs, 20 4.15. (1, J-7.1 11z, 
2 H) 7.36 - 7 48 Cm, ,:3 ID 7 94 - 8:08 (m, 2 11). 
115 ESI/APC1 Dual Posil 31701+1114 , 339I11+Har. 

Reference 
Example 

A-295 

o -...„....,Ai 

idii? 

0--/P  

' li 141111 (300 MHz, CHLOROFORM d) 	6 PPM 0.28 - 0741 (00 3'11) 
0.57 - 0.70 (o. 	2 II) 1.17 (s, 	6 I1) 1.20 - 1.26 (m, 4 11) 	2.63 
(s, 	2 H) 	3.71 	(s, 2 II) 	3.78 871, 3=5.8 Hz, 	2 2).4,12 (m, 
34.1 Hz, 	2 11) 8.81 - 6.87 (m, 	2 II) 7.17 - 7.22 (o, 2 H). 
HS MI/APC1 Dual 	posit 	306101111 . 

0415] 
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Table 18-43] 
Compound 

No 
Structure Analytical Data 	 Sall 

mformabon 

Reference 
Example 
A-296 

',...  ..A 

/ 

'11 RR (800 Hz. CHLOROFORM-d) 	d PPM 0.46 - 0.66 (DI, 2 II) 
0.86 - 0.76 	(m, 	2 11) 	1.27 	(t, 	.147.1 llz, 	3 11) 	2.35 	(s, 	3 II) 
2.49 (s, 	2 11) 3.76 (s,'2 11) 4.17 (q, J=7.0 Hz 	2 ID 	6.82 (d, 
348A Hz, 	1 ID 	6.35 - 7.03 (ni, 2 H) 7.14 - 7.21 	(m. 	2 11) 
7.63 (dd, 	J48.4, 2.5 Hz, 1 41) 	8.08 (d, 	1=2,5 112, 1 1). 
HS ESI/APCI 	Dual mosi: 3411111111*. 

Reference 
Example 

A-297 

-„...0 	0  

, 

im 	„f  

'H NH (300 WHz, CHLOROFORFa) 	6 PPM 1.20 (s, 8 10 1.24 (t. 
J=7•1 Hz, 3 ID 	2.63 (s, 2 II) 	3.77 (s. 	2 14) 4.18 (q, 	1=7.1 
Hz, 	2'H) 7.23 - 7.25 (m. 	2 11) 7.44 - 7.16 (m, 1 ID. 
MS. ESI/APCI 	Dual mosil 354[14+14]1 . 

Reference 
Example 

A-298 

)21 C o  ) 

o,  0: 

NI 11103 (300 1111z, CHLOI(OFORF.:1) 	6 	ppm 1.25 Ct. 	3=7.1 Hz. 	3 13) 
2.36 (6, 	3 10 2.52 (t, 1r6.6 Hz, 2 R) 	2.88 (t, 	?6.5 Hz, 2 
R) 	3.73 (s. 	2 ID 4.13 01. J4 .1 a, 2 10 5.01 	(s, 2 10 6.88 
- 6.85 (oh 2 ID 7.16 - 7 .74 (m. 4 H) 7.29 - 7.35 (m, 2 11). 
MS ESI/APCI Dual mos': 220+81', 350[W+Na]'. 
WS ES1/8PC1 Dual neza: 326[H-11f. 

Reference 
Example 
A-299 

J) 
4  

oi 

0 	-- 

'1I H101 (300 Rilz, CHLOROFDR11-d) 	6 	ppm 1.25 (t, 	.141.1 Hz, 	3 II) 
2.52 (t, 	146.5 Hz, 	2 IN 	2.89 (1,. J46.6 Hz, 2 10 	3.74 (s, 2 
0) 4.14 (q, 	3.7.1 HZ! 	2 11) 	5.00 (s, 	2 H) 	6.83 - 6.95 (m, 2 
ID 7.22 - 7.26 (m, all) 7.28 - 7.32 (m. 3 H) 7.42 - 7.45 (m, 
1 	11). 
MS ESI/APCI Nal pOSIE f 348[11+14r, 870pf+Hal t . 
MS ESUAPC1 Dual neza: 3.46[M-81-  • 382[M CI]-. 

Reference 
Example 

A-300 

-'\,,X)  \/-e°  

H 
'''-..,-"N  \.--"---"-.. 

\./' 

NI NH (300 Ifflz, cHLOROKIRI-d) 	6 PPM 0.98 - 1.34 cat 8 H) 
1.58 - 1.65 (m, 	1 II) 1.67 - 1.79 6a, 211) 	1.80 -1.94 (m. 	2 
11) 	2.36 - 2.54 -(4), 	3'11) 2.90 	(t, 	.1.46.6 Hz, 	2 H) 	4.14 	(q. 
Je7.0 Hz, 	2 I ) . 
IS ESI/APC1 Dual Insi: HOONI-Hr. 

[0416] 
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[Table 18-44] 
Compound 

No, Structure Analytical Data Salt 
information 

Reference 
Example 

A-301 

----- . 
A 	go 	0,- 	,...- 

--r4 

'H AMR  (300 1{119. Ca02060915-3) 	& ppm 1.26 (m, .1=7.1 Hz, 3 H) 
2.32 (s, 	3 H) 2.40 (s, 	8 H) 2.48 - 2,58, Cm, 	2 II) 	2.84 - 2.91 
(a, 	2 11) 	3.78 (s, 	2 101,4,15 (o, 	J.-7/1 Hz, 	2 H) 4.85 	(s, 	2 H)) 
6.92 	(<1. 	1=8.2 Hz. 	1 	H) 7.18 	(dd, 	5=8.2, 	2.2 Hz, 	1 I1) 	7.36 
(1, 	J=2.2 Hz. 	1 A). 
118 ES(/APCI Dual pan: 	367114+141', 28911-tHaN. 
HS ESI/APCI Dual nesa: WM-ILL 

Reference 
Example 

A-302 

0 

------.--• 	 "-.... 
H ..-----.. 

'H H112 (300 MHz. CHLOROFORIK 	6 ppm 0.27 - 0.41 (m, 2H) 
0.54 - 0.8$ (m, 	2 H) 	1.15. - 1.33 (in, 	4'H) 2.24 (s. 	3 il) 	2.44 
- 2.58 (a, 2 11) 	2.82 - 2.97 (m. 	2 II) 	330 (s, 	2 II) 	8,80 (d. 
J=6.7 Hz. 	2 H) 4.13'"(n, 	J=7.1 Hz, 	2 11) 	6,73 (d, J=8.1 Hz, 1 
H) 	6.98 - 7.13 (m, 	2 F1). 
HS ESI/APCI 	Dual posi: 	2921.54+01I. 

Reference 
Example 

A-303 

0  

	

-----'"i0A--" -iN 	''''N 

	

H 	1 

'.:13r 

''H UR (300 MHz, CALOROF9RE-d) 	6 ma 1.26 (t. J=7.1 Hz, 3 I1) 
2.52 (t, 1=6.9 Hz, 	2"-1) 	2.87 (t. 1=6.3 Hz, 	2 11) 	338 (s, 	2 
H) 4.15 (4, 1=7.1 Hz, 	2 11) 7,40 - 7.47 Cm. 	1 H) 	7.53 - 7.80 
(m, 	1 	11) 	3.31 	(d, 	1=2.3 Hz, 	I I). 
VS ESI/APC1 Dual pOSi: 	28711-1-HP. 

Reference 
Example 

A-304 

o 

----13 	 --,. 

it 

111 H12 (300 MHz. CHLOROFORM-d), 6 	ppm 1.22 - 1.32 (m, 	3'H)•  
2.54 	(t, 	J=6.5 Hz. 	2 H)"2.92 (t, J=6.5 Hz, 	2 ID 	3.89 Cs, 	2 
H).4..08 - 4.21 	(m, 	2'H) 7.22 - 7.29 (in, 	1 ID 7.77 (iild, 
J=9.2, 	2.8 Hz, 	1 ID 	8.61•(d,, J=2.3 Hz. 	1..H). 
MS ESI/APCI 	Dual pOSi: 	2671.11-11111. 

Reference 
Example 

1 	A-305 
..-- 
	 HHH  

"-c--ii 	ill 
-----.,....--" 

'H 11112 (300 1612, CHLOROFORII-4) 	6 ppm MO - 2.00 (m, 13 ED 

7
3
:6

5
3
2 	(

id
s
: 
	

d
2

=
11
8
)
4
4
62
.05

. 
	

2
- 

ii
4i2
.
6 (n. 	2 11) 7410 (41. 	J=8.4 Hz, 	2 H) 

MS ESUAPCI Dual posil 	8881.9-/-111'. 

Reference 
Example 

A-306 

0 H 	SO 40 
'-.. 

lik 

111 1/12 (600 11Hz. GHLOROEORK-d). 6 	PPM 1.37 -1.81 (n, 4 It) 
1.81 	- 1.90 (b. 	211) 2AI - 2.12 (rd. 2 11) 3.85 (a. 	2 11) 3.74 

ID Is, 	3 	7.-30 - 7.35 Cm, '1 B) 7.28 - 7.45 (m, 4 11) 7.51 - 
7.60 	(b. 	4 11). 
NS ESI noel: 	310111-H1'. 

Reference 
Example 

A-307 

0 

0 ''' 

H 	(ill 
'''''''\." 

'HHE (300 MHz, CHLQIC0FORX-d) 	VP;mi 0.30 - 0.28 (M. 2 II) 
0.59 - 0,68 (m, 2 10 	11.5 (dz  1=614-Hz, 	3 11).:)..19 - 1.25 (m, 
1 H) 	2.33 - 2.55 (m. 	2'1) 	3.08 - 3.21 	(m, 1 A) 8.67 	(s..3 11) ,  
3.25  - 3.82  (m, 2  10 	3.78 (d, 	J=7.0 11z, 	2 H) 	6.82 - 6.89 (6. 
2 11) 	7.18 - 7.25 (a/ 	2 /1). 
NS ESI/APC1 Dual posi: 27811441J'. 

[0417] 
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[Table 18-45] 
Compound Structure Analytical DataNo. informaton 

sax 

Reference 
Example 

A-3013 

	

0 	H 	
silt 

	

/c) 	

4111) 

'6 NH (600 101z. CHLOROFORN-d) 	6 Nal 1.81 (t, J=7.2 62, 3 11) 
1.90 - 2.13 (m. 4 ID 	2.41 	- 2.49 (m, 	2 A) 3.63 (a. 	2 H) 4.21  
(s, 	1=7.2 Ilz. 2 II) 7.30 - 7.36 (m, 	1 ED 7.39 - 7.46 	(a. 4 ID 
7.52 - 7.60 	(a, 	4 11). 
MS ESI 	porn: 	310111-1114'. 

Reference 
Example 
A-309 

H 	
....)I 

. 	410 	-., 
F 

'H 112 (300 Illz, CHLOROFORM-d) 	6 .ppm 1.19 -1.39 (m, 6 H) 
3.40 (q. 	4=7.1 Hz, 1 E) 	3.V (d, 	.1=12.9 Hz, 	1"H)'3.79 - 3.87 
(re. 	1 H) 	4.21 (q. 	J=7,1 Hz, 2 ID 7.00 (d. 1=8.7 Hz, 	1 10 

	

, 	 , 	. 7.08 - 7.14 	(m 	2 11) 7.40 (d 	J=8.7 Hz 	2 H) 7.83 - 7.93 (a, 
1 ID 	13 •40 - 8.48 (m, 	1 H). 
MS ESI/APCI Dual Peal: 	3691,11•Hr. 391114166.1 1. 
MS ESI/APCI Dual nage: 	367111:111-. 

Reference 

Example 
A-310 

•-••••. 	

o 	
H 	. 	

S  

F 

'II WAR (300 1111z, CHLOROFORM d) 	6 ]npm lhas (., 8 H) 3.65 (a. 
2 H) 	3.75 (s, 3 H) 	6.94 - 7.02 (m. 	1.10 7.19 (d. 	J=8.5 Ilz, 2 
H) 7.41 	(d, 	.1=3.7 Hz, 2 H) 7.81 	- 7.93 (m, 	1 11) 	8.37 - 8.50 
(m. 	1 	H). 
MS ESI/dP01 Dual posi. 	369111+111', 391111+11ar. 
113 ESIAPCI Dud nese: 3671H-111- . 

Reference 
Example 

A-311 

0 
U 	1,1 	110 

'-'13------'-----" 

'II 1111R (300 MHz. 211LORDFOR11-d), 6 	pptil 0.26 - 0.40 (m. 2.11) 
0 66 - 0 7 	(m 	2 ID 1 17 - 1 35 (m, I H) 3.41 Cs 	2 A) 3;62 
- 3.88 (a. 7 H) 	6.86 	(d, 	J=8.6 Hz. 	2 H) 7A5 - 7.30 (m. 	2 
ID. 
KS ES1/11201 Dual sosi : 250111+Hr . 2721./E+Har. 

Reference 
Example 

A-312 

, 
•-.."-c=-\-----------  

----"--.0 	---...-------,% 

II NIAI 	(300,1111z. CHLOROFORIE-d), 6 r5pin 0.27 '-'' 0.42 (on. 	2.11) 
0.54 - 0.73 Cm, 2 ID 1A5 - 1.36 (m, 7 ED 3:24 - 3,43 (m, 1 
H) 3.54 - 3 65 (a, 1 ID 3.66 - 3.84 (m,1 /1),  4.19 (d. 	J=7.1 
Hz. 	211) 	6.82,- 6.91 	(m, 	211) 	7.22 	(d. 	3=8.4.113,• 2 H). ,   
PHEW/Tel Dual peen MI.M1E11, 3001.1i+Ilar. 

Reference 
Example 
A-313 

• ,....._A 

o H 
--.0  

91./111R (300,1111z, CHLOROFORM-d) 	6 ppol 0.29 - 0.37 Cm, 	2 4) 
0.60 - 0.66 	(m, 	2 If) 	1.18 - 1.83 	Cm, 	1 H) 	1.36 	(s, 	6 H) 	8.54- 
Cs, 2 ED 3.74 (s, 8 ED 3.78 (d. J=7.0 Hz, 2 II) 6.85 (d. 
d=8.5 Hz, 2 II) 7.23 (d, J=8.5 Hz, 	2 14). 
115E31/V01 	Dual nosi: 	2781.1.1+111t, 	300111-)Na1t. 

Reference 
Example 
A-314 

o 0 

....A.,. 

	

I 	IP 
H .----...v  

III RR (300 KHz, CE0ROFOR1(-d) 6 ppm 0,26 - 0.44 (m. 2 H) 
0.56 - 0.69 (m, 	2 11) 1,06 - 1.32 (m. 4 11) 2.46 - 2.78 (m, 2 
11)3.37 - 3.51 (m, 	1 ID 	3.53 - 3.631(m, 	1 H)"3:78 (d, J=6.8 
Hz. 	2 H) 	8.97' - 4.19 (m, .3 H) 	6.80 - 8.87 (a. 	2'H) 7.12 - 
7.10 (m, 	2 11) 7.23 - 7.37 (m, 	6 H)• 
AS ESE/APU Dual posit 2541,11+11r, 37819+May.  

AS ES1/APC1 Dual nese: 352111-111-. 

[0418] 
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[Table 18-46] 
Compound 

o. 
Structure Data Analytical info 

Salt 
rmation 

Reference 
Example 
A-315 

o 111 
...--I-uu 

II ., 
V 

'9 UR (300 MHz, CHLOROFORM-d) 	6 rim 0.24 - 0.40 (m, 2 11) 
0.57 - 0.69 (m, 	2 H) 	1.18 (t. 	J=7.1 Hz, 	3 H) 1..22 	1 35 	(m, I H) 	2.51 	- 2.79 (m, 	2 10 	3.38 - 3.51 	Cm, 1 H) 3.54 - 3.63 
(m, 	1 II) 	8.78 (d. 	J=7.1 Hz. 2 H) 4.02 - 4.17 (m. 	3 II) 	6.78 - 
6.92 (m. 	2 11) 7.16 (d, 	J=8.7 Hz, 2 H) 7.23 - 7A2 (m, 	5 11). 
1,13 ESI/APCI 	Dual pest: 	354111+11.1', 	376111 Hai`. 
MS ESI/APC1 Dual nema: 3521.11-10- . 

Referen ce 
Example 
A-316 

.Th0)L-'.-NN. 
i4 	lip 

I) 

in HIM (300 Mliz, CHLOROFORM-d) 	6 ppm 0.20 - 0.38 (m, 3 H) 
0.59 - 0.68 (m, 	2 H) 	1.15 (cl, 	J=6.4 Hz, 	3 10 	1.19 - 1.35 (m, 

2 1 	II) 	2.33 - 2.55 (to, 	H) 	2.08 - 3.21 	(m, 	I 	H)"3.67 	(s, 	3 11) 
3.65 - 3.83 (m, 	2 11) 	3.78 (d. 	3=7.0 Hz, 	2 11) 	6.82 - 6.89 	(m, 
2 H) 7.18 - 7.25 (in, 2 11). 
MSESI/APC1 Dual nes': 	2781.1401.11 . 

Reference 
Example 
A-317 

o 
o 

H  PO 

• • 

1 lairt (300 Hz. CHLOROFORM-d) 	6 ppa) 0.20 - 0.38 CM. 2"111"  
0.59 - 0.60 (m, 	2 II) 	1.20 - 1.34 (m, 	1 H) 1.64 - 1.71 	(m, 4 
H) 2..57"(E, 	2 H) 3.58 - 3.70 (m. 7 II) 	3.79 (d, 	J=7.0 Hz, 	2 
ID 3.85 - 3.95 	(m, .2'H) 	6.83 - 6.90 (m. 	2 111 7.24 - 7.31 	(m. 
211). 
NS ESI/APCI Dual inei: 	3341.11+1111 . 

Reference 
Example 

A-318 

o 
00 

1 
• 

H 	so 
• 1, 

'If NKR (300 NHz. CHLOHOFORH-d) 	6 ono 0.81.- 0.38 (m, 2 II) 
0.60 - 0.68 (m. 	2 ID 	1.19 - 1.35 (Mt  4 41) 2.96 (s, 2 10 	3.74 
- 3.81 	(m. 4 II) 4,11 	- 4,21 (m, 	211)453(d,;=6.8 Hz. 	2.H) 
4.66 	(d, 	J=6.8 Ilz, 	2.11) 	6.82 	- 6.90 (m..2 11) 	7.30 - 7.28 	(m. 
211). 
MS ESI/APC1 Dual peer 3201.11+Hr. 

Reference 
Example 
A-319 

011/4„.„_<.2o 

_.....0,1%.„ 
	

.." it...-.  
Ei 
	40  

® HS 

1II NMID (300.MHz. CHLOROFORM-d) 	6 pup 0.29 - 0.40: (m, 2-,H) 
0.60 - 0.70 	Cm, 	2 H) 	1.17 - 1.24 (m, 0 11) 2.76 - 2.82 (in, 2 
II) 3,48 (dd... 1=8.8. 4.9 Hz, I II) 3.69 (a. 3 ID 3.73 (d, 
J=2.8 Hz, 	2 H) 3.79 (d, 1=6.8 Hz, -2 H) 5.36- 8.53 (m, 1 H) 
6.87 (el. 	.1=8.7 Hz, 	2 H) 7.14 - 7.24 (m, 	2 I). 

ESI/APCI Dual posl: 3070148Th 320iy-,Had'. 

Reference 
Example 

A-320 

834. 	,..o 
o - 	------ 
II 	_ 

	

'Thorlii-'' Th3 	ii 
H 

07",.. 

'11 NKR C300 Ilk, CHIARCIFORH-d) 	6 'min 0.69 - 0'.40 -'(m, 	2!H1 
0.58 - 0.70 (n., 	311) 	1.17 - 1.88 (m, 	1 10,2.76-- 2.94 	(m, 2 
H) 3.43 -"354 (m. 	1 ID 	3.69 (s, 3 H) 	3.73 (4..3=2.6 Hz. 	2 
H) 8.79 (d. 	J=7.0 11Z, 2 II) 	5.42 (br. s., 1 H) 8.80 - 6.94 
(111., 	2 H) 	7.21 (cl, 	J=8.7 11z, 2 H). .    
IS ESI/APC1 Dual post: 	307110+111', 32911.1iNal l . 

Reference 
Example 
A-321 

o 

„..--",.. 
i 

81 	ii, 

'H 111111 (300 11Hz, CHLOROFORM-d) 6 PPM 1.10 - 1.30 Oil. 	1010 
1:57 - 1.78 (11. 1 I1) 	1.20 - 1.91 	(m, 	2 /1) 2.28 - 2.47 (m, 4 
H) 2.80 - 2.93 (m, 	2 11) 4.08 - 4.18 (m, 	2 H) 4.70 - 4.81 	(M. 
2-11) 	6.42 (t, 1=4.8 Hz, 	1 E) 	8.28 (d. 	J=4.3 „Hz, 	2H): 
NS ESI/APCI Dual post: 3211.11+HP . 

[0419] 
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Table 18-47] 
Compound 

No, 
Structure Analytical Data Salt 

informaton 

Referen ce 
Example 
A-322 

o 

...---..- 	
\ 

, 

. 

I  
H N 

0 

'H IDIR (300 MHz. CHLOROFORM-4) 	6 ppm 0.13 - 0.21 (m. 2.8) 
0.51 	- 	0.59 (m. 	2 H) 	0.97 - 1.31 	(a, 	12 11) 	1.53 - 1.69 (in, 	1 
H) 	1.77 - 1.89 (m. 2 ID 	2.24 - 2.29 (a, 	2 II) 	2.37 - 2.46 (m. 
4.11) 2.48 - 2.62 4m, 	LH) 	2.94 - 3.06 (m. 1 II) 3.78 - 3.83 
(a, 1 IN 4.07 - 4.20 (m, 2 H) 4.59 - 4.70 (m, 1 Mb 
MS ESI/APCI 	Dual pOSi: 	3251.1(+H1'. 

Reference 
Example 
A-323 

o 

t.--mi 

•-- 

H -- .--,_ 
V 

al HER (300 MHz, CHLOROFORM-d) 	6' ppm 0.28 - 0.43 1(m, 2 H) 
0.57 - 0.74 (m. 	2 II) 	1.12 - 1.33 (in, 4 H) 	- 2 85  2.47 	(oL, 	2 
H) 3.40 - 8.52 (m. 1 H) 	3.54 - 3.63 (m, 	1 11) 	3.78 (d, 	1=7.0 
Hz, 	2 II) 	3.98 - 4.19 (m, 3 1) 	6.76 - 6.89.(m, 	21): 7.08 	- 
7.19 (m, 	2 H) 7.25 (ddd. 1=7.8, C8, 0.8:Hz, 1.11) 7.73 (It, 
J=.7.8, 	2.0 Hz, 	1 H) 8.48 - $.62 (m. 2 11). 
XS ESI/APCI Dual peal: 3551.11+HP, 877LY+Na1'. 

Reference 
Example 

A-324 

a 	1  

-----c, 

..-- 

Ili 
---s.V 

'II NKR (300 MHz, CHLOROFORM d) 	6 PPm 0.28  - 0 .43  (.). 21) 
0.67 - 0.70 (m, 	2 H) 	1.13 - 1.33 (in, 4 H) 2.53 - 2.81 	(m, 2.  
I1) 3.41 - 8.52 (m, 	1 5) 	3.58 - 3.64 (m. 	1 H5 3.78 (d, 	J=6.8 
Hz. 	211) 	4.02 -'4.18 	(m, 	3.1) 	6.78 - 6.92 Co, 	2 II) 	7.14 	(4. 
3=8.7 Hz, 	2 11) 7.26 - 7.34 (m. 	1 ID 7 .73 cal, 	J=7.9, 1.9 Hz, 
1 to 2.48 - 8,63 (m, 	2 IN. 
MS ESI/APCI Dual peat: 	. 6511+1111 . 37711+1falt. 

Reference 
Example 
A-325 

o 

- 'LL 

'III 

H 	410 
s-,,7  

91 112 1390 HHz. CHLOROFORM d) 5 PPM 0.30 - 0.39 (m. 2 ID 
0.58 - 0.68 (in, 2 Ill 1.19 - 1.34 (m, 	1 H) 2.42 (d. J=6.4 Hz, 
2 H) 	2.68 - 2.91 (m. g Ill 8.21 	- 3.32 (m, 1 11) 3,65 (s. 	3 11) 
3.71 	- 8.81 	(m, 4 H) 8.78 - 6.86 (m. 	211) 7.09 - 7.34 (o, 7 
H). 
MS ESI/APCI 	Dual posit 	3541.10-1111 . 

Reference 
Example 
A-326 

o 

..-1")I  

lb 

N 

SO -.-.-.. 	 
V 

91 Iflat (800 MHz, CHLOROFORM-4) 	6 pPN 0. 3.0 - 0.89 (m, 211) 
0.58 - 0.68 (a. 	2 a) 1.19 - 1.34 (m. 1,II) 2.42 (d, 	JA6.41z, 
2 H). 3.38 - 2.91 (m, 	2 H) 	3.21 - 3.32 (iii, 1 ID 3.65 (s, 	3 H) 

.71 	- 3.81 	Ira. 4 ID 6.78 - 6.86 (m. 2 II) 7:09 - 7.34 	(m. 7 
n). 
MS.  Eal/APC1 Dual ?OS i :, niLitalf .. 

Reference 
Example 

A-327 

0 

,---m-, 

`-•-.......-; 

1  
H 

'11 NKR (300 MHz. CHLOROFORM-4) 	5 .ppm 0.20 - 0.49 (m.  211) 
0.56 - 0.72 Co, 	2 ID 1:10 	1 63 ('m: 9 H) 1.91 - 2.18 (m. 2 
H) 2.64 (s, 	2 11) 3.68 (s. 	5 a) 	3.i4.-:.304 	(m„ 211) 	6.84 (d, 
1=8.7 Hz, 	211) 7.18 (cl, 	J=87 Hz, 2 ID. • 
MS Esitaci Dual posit 332111411', 2541.1Ndia.P. . 

Reference 
Example 
A-328 i 

;I 	IS 
• V 

'11 HMI1 (300 MHz, C11LOR0F0RE-4) 6 Pim 0.25 - 0.40 4m, 2 li) 
0.56 	- 0.69 	(m, 	2,11) 	1.17 - 1.78 (to, 	11 	II) 	2.52 (s, 	2 5) 
3.60 	(s, 	2 II) 3.47 (s, 	Ell) 3.78 (d. 	)=13.8 Hz, 2 ID 6.85 (d, 
.1 =8.7 11E, 	2 11) 7.22 - 7.34 	(in. 	2 11). 
HS ESI/APCI Dual posit 	3321.11.1*, 35411+11a11. 
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Table 18-48] 
Compound Structure No, InformatiOn Analytical Data Salt 

Reference 
Example 

A-329 

v."... 

H 	is 
..--)--i'l  

'H tilll? (300 1,111z, 631930802)1-d) 	5 	PPM PPM 1.18 - 1,83 (m
' 	

9 
11) 2.50 (s, 	2 A) 	3.67 (s, 	2 11) 4.14 (s, 	J-7.1 Hz, 2 ID 4.48 
(a, 	2 A) 	6.87 (d, 	1=8.7 Hz, 	2 II) 7.31 	(d, .1=8..7 Hz, 	2 11). 
HS ESI/APCI 	Dual pool: 	809111+111'.23111(+11a1'. 
MS ESI/APC1 Duel mesa: 307111-111% 

Reference 
Example 
A-330 

o 
In5,./ 

..-----50.---...-_,----.N.," 	 <c.o.-3,, 

13-..,„..----oc.,...• H 	
I 

III NKR (300 HEIz. CHLOROFORM-d) 	6 lam 1.14 (s. 6`H) 1.18 - 
1.45 (m, 	4 II) 	1.59'= 1.79 (m, 4 H) 	1.88,- 3.01 Cm, 	2 ID 2.35 
- 2.44 (ra. 4 ID 	2.82 - 2.94 (M. 	2 H) 	3.48 (s, 	2 11) 4.12 (a. 
..(=7.2 Hz, 	2 II) 7A8 - 7.28 	(m, 	5 H), 
115 ESI/APCI Dual POSi: 3331.11+111'. 

Reference 
Example 

A-331 

o 

.,%. 	___IL.,_. 
 

-0 	"N 	40 
• -----.5,v, 

1111 14HR (300 MHz, CHLOROFORH-d) 	6 	ppm 0.29 - 029 (m. 	2.1 .) 
0.58 - OS/ (M, 	SIC 0:88 - 9.92 (m, 8 ID 1.19 - 1.34 (m, 1 
3) 1.79 - 1.95 (m, 	1 ID' 2.27 - 2.50 (m,2-H) 220 - 2.92 Cm, 
1 ID 	3.67 (s, 3 fl) 	3.70 (s. 2 11) 3.75 - 3.82 Cm, 	2 ID 	6.84 
(d, 	.1=8.7 Hz. 	2 11) 	7.13 - 	7.26 	(n. 	2 11). 
14SESI/APC1 Dual POSi : 806111+413, 82211+11a:11. 

Reference 
Example 

A-332 

o 

'--19  

IS 	in --(---(--\-7  

91 1013 (300 Ilk, CHLOROFORM-d) 	6 PPM 0.29 - 0.39.Cm, 2 ID 
oisa - 0.69 (m. 	2 11) 0.85 - 1.00 (m. d ID 1.18 - 1.35 (m. 1 
ID. 1.78 - 1.95 	(n, 	1 II) 2.26 - 2.50.(m, 	2 1) 	2.81 - 2.95 (In, 
1 H) 3.67 (m, 3 H) 3/0 (s, 2 El) 3.78 (d, J=6.8 Hz, 2 IN 
6.85 (d, 	1=8.4 Hz, 	2 H) 7.22 (d. J=8.4 Hz, 	2 II). 
MS ESIJAPCI Dual posil 	306111+211 , 32801+14a11. 

Reference 
Example 

A-333 

o 

.-------. 	 --. 
1 

..---.,

7 

 

	

NKR (300 1111z. CHW 	E(1 'H 	 ROFOR) 	6 PPM 0.28 7 0.89`(m,, 2 11) 
0-56 - 0.63 (m. 	2 ID 	1.19 - 1.36 (m, 	10 II) 	2.50 (s, 	2 ED 
463 (s. 3 ID 4.02 - 4.20 (a, 4 II) 6.73 (d. 1=8.5 Hz, 1'H) 
2.61 	(dd., 	J=8.5, 2.4 Rz, 1 11) 	8.02 - 8.07 (m, 1 H). 
IS ESI/4861 Dual posil 	307011111*, 329L11+1fa1'. 

Reference 
Example 

A-334 

0 	 

o 'N 
H 	00 

on'(" 

H14108 (300 MHz, CHLOROFORM d) 	6 6pM 0.29 - o.sp, (o, 2 H) 
(/.59 - 0.69 (9, 	2 11) 	1.15 - 1.35 (m, 	1 ID 2.29 - 2.45 (oi. 	1 
H) 2.22 - 275 (01, 1 10 357 	3.7'0:(m, 1 ai 3/0 - 2.74 (m, 
2.13) 	3.79 (d, 146,8 Hz, 	2 A) 4.05 -.4.17 (0.111) 4.29 -. 	II  
4;40 (mj 1 H) 6.87 (d, 1-8.9 Hz. 2 11) 7.20 (d, J=8.9 Hz, 	2 
H), 
liSTSI/AP51 Dual noel: 2$419,,Har. 
HS, ESIAPCI Dual nega: MN-Ht. 

Reference 

A435 
Example 4:1 

o 

(3-C-  	.(5,,, 	N 	Op 
H 

.-- -N 

`II 11141-x(300 MHz. CHLOROFORM-a) 	6 Inpin 0.20 - 	8.39 (n, 	2 II) 
0.68 - 0.69 (51, 	2 H) 1.17 - Las (M, 	1 H) 2.88 (dd 	1=17.5, 
4.714z, 1 	2 A) 2.65 =.73 (m. 1 II) 3.62 ' 3170 (m, 1 ID 3.73 
td, 	.1=1.4 Hz. 2 H) 	3.79.(d. 1=7.0 Hz, 	2 H) 4:10 (dd, J=9.5, 

Hz, 1 H) 	4.26 (dd. 	1=9.5, 	6.1 He, 	1 11) 6.81 - 6.02 (9. 	2 
H)7.15 - 7.24 	(r°, 	Ziff). 
ES KSUAPC1 Dual POSi : 2841M+Har. 

HS ESIYAPGI Dual ncda: 260LI-H1. 

Reference 
Example 

A-336 

----'-o 

-.--e- 5.... 

N---,,,,,..,-- 

'II IIIIR (300 MHz, CHLOROFORM-d) 	6 PPM 1.17 (s, 8 K) 1.22 - 
1.31 	(m, 	3 A) 	2.42 (s, -2 2) 2.71 - 2.81 	(m, 	1 13) 	3.79 - 3,86 
8
.8 

 2 11) 	4.07 - 4.27 	(m, 	6 11) 	6.47 - 6.52 (m, 	1 II) 	8.28 - 
8.32 	(m, 	2 11). 
116 ES1/111161 Dual posi: 293111+Hr. 
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Table 18-49] 
Compound 

No. 
Structure Analytical Data 

Salt 
informabon 

Reference 
Example 
A-337 

13) 	\,/ 	_ 
..------0.----,..--w---..,,.....t11\ 

I 	I 	I H 	19..,..N.,..-..,,...... 

'EMIT (300 kHz, CHLOROFORM-d) 	6 ppm 0.34 - 0.42 (m, 2 II) 
0.59.- 0.67 	(rt. 	2 ID 	1.18 - 1.26 (t., 	9 H) 	1.28 - 1.41 	(ro, 	1 
II) 2.49 (a, 	2 H) 3.38 (a, 	2 H) 4.1'4 (m, 	J.7.1 Hz, 2 H) 4.32 
(d, 	J=7.2 Ha, 2 H) 	6.94 	(1, J=9.0 Hz, 	1 H) 7.50 (d, 	1=9.0 
Hz, 	1 	H). 
11S ESI/APC1 	Dual peal: 	308Dittl1' . 

Reference 
Example 
A-338 

I 

,..,0)
0

....
o 

H 	III 	

----NV 

11I HER (300 MHz, CHLOROFORMl) 	6 pain 0.29 - 0.38 (m, 	2 H) 
0.59 7 0.68 (m. 	2 10 	1.13 - 1.32 (m, 	1 H) 	2.48.- 2.51 	(m, 2 
H) 3.14 - 3.n 	(e, 	1 H) 	3.32 	(s, 3 II) 	3.34 - 3.47 (m. 	2 H) 
3.67 (s, 3 H) 3.70 - 3.82 (to, 4 11) 	6.79 - 6.92 (m. 2 H) 7.17 

7,28 (m, 2 H). 
ES ESUAPCI Dual awl: 308111+111', 3301.11+Man 
ES ESI/APCI Dual seta: 3061.16-H.D. 

Reference 
Example 

A-339 

o 

,....--,..triL 

	

1 
,,yIN 

 

H 	Nsa„......0."..... 

1 /I HER (300 Hz. CHLOROFORM-d) 	6 PPM 0.31 - 0.40 (M. Z II) 
0.57 
3.82 	(s. 	2 11 

0.67 (m 
) 4.10 - 4.17 (m, 4 11) 

2 H) 	1.19 - 1.36 (m,10 H) 	2.51.(s. 	2 H) - 	,  
8.08 NI, J=1.4 Hz. 1 10 

8.19 	(d. 	1=1.4 	Hz. 	1 11). 
MS ESI/APCI Dual peal:. 3080141'. 

Reference 
Example 

A-340 

0 

. 	 ,-. 
HI  

. 	v  

'H BNB (300 MHz, CHLOROFORM-d) 6 ppm 0.27 --0.39 tat. 2 ID 
0.58 - 0.68 (m, 	2 H) 	1.18 - 1.35 (m, 	1 H) 2.15 (s. 	6 H) 	2:16 
- 2.28 (oh 2 .H) 	2.31 	- 2.45 (m. 	2 A) 	2.49 - 2.56 (6, 1 II) 
3.03 - 3.17 	(3, 	1 11) 	3.67 (a. 	3 11) 	3.74 -.3.83 	(m. 	3 II) 	6.85 
(8, J=8.7 Hz, 2 H) 7.16 - 7.24 (m, 	2 H). 
HS, ESI /AFC' 	Dual eosi 1 	321111+1111 . 

Reference 
Example 

A-341 

op ...,

i< 

 

o 

4) 	* 	I. 

'HNKR (800,11112. CHLOROFORV-d) 	6 ape 1.46 (s, 9.H) 1.49 - 
1.57 	trri. 	2 1D 1.64 - 1.76 (r., 	2 II) 	2.49 - 2.57 (m, 	2 ID 	3.27 
- 3.40 (.1. 2 H) 	3.61 - 3.78 (m, 7 ID 722 - 7.26 (m, 1 ID 
7.n - 7.34 (01, 	2 ID 7.35 - 7.39 (m. 2-H). 
MS'ESI/APC1 	Dual eosi: 	3031/111111 , 385131*Ma.11. 

Reference 
Example 

A -342 

(i 	\ / 
....., -̂02K...--Xiq 

H
------....93--s( ,....,., 
 / 

'H NKR (300 MHz, CHL0EDF0RII-c19 	6 PPM 0.06 (s. 6 ID 0.00 (s, 
9'H) 	1.18 	(s. 8 11) 	1.22 	(t, 	3=7.1 Hz. 	3 H) 1.42 	(s..2 II) 
2.66 (t 	J-5 8 H 	2 H) 3.70 (t 	.1-5 8 H 	2 ID 4 13 (a.  
Jr7.1 9z, 	2 ID. 

Reference 
Example 

A-343 

o H 
ii  

''''10 	
..N 

'If IIKR (300 11117, 11130-4) 	6 	nem 1.31 	- 1.46 (a. 10 ID 	2.513 
(s, 	2 1,1) 	2.86 - 2.'96 	(ra, 	2 11) 	3.42 	(s, 	3 ID 4.12 - 4.19 	(m, 
2 II) 	7.41 	- 7.47 (a, 	3 11) 	7.59 - 7.66 	(m, 	2 II) 	9.12 	(be. 	s, 
2 ID, 
ES ESITAPCI Dual posi : 273111+1111 . 

He 1 

0422] 
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[Table 18-50] 
Compound 

No. 
Structure Analytical Data eau 

information 

Reference 

Example 
A-344 

°Yip-I< 

o 
I 

a 	0 iii  

IP 

Ili 11)IR (600 Hz, CHLOROFORM-d) 	6 ppm 1.46 (s. 0 ID 	1.51 - 
1.60 (m, 	2 H) 1.87 -`1.78 	(m. 2 11) 2.52 - 2.60 (m. 	2 H) 3.31 
- 3.42 (m, 2 ID 	364-- 3.79 (m, 	7 ID 7.32 - 1.36 (m. 	1 Ili 
7.41 4 7.47 (m, 4 ID 7.53 - 7.62 (ro, 4 U. 
XS ES1IAPCI Dual posi: 4391M-H11 . 

Reference 
Example 

A-345 
0 	 ..„..- 
 H 

-1-0 

'H HE (300 NE, METHANOL -4) 	6 ppm 1.32 - 1.61 (n, 19 II) 
2.61, (s, 2 H) 3.14 (s, 	2 ED 3.64 (s, 	2 11) 4.38 (s, 	2 H) 7.32 
- 7.41 	(m, 1 H) 7.42 - 7.51 (m, 	2 H) 7.61 - 7.68 b. 	4 11) 
7.71 - 7.77 (m, 	2 I). 
HS ESI/APC1 Dual psi: 	3521.11+11.11 . 

HO I 

Reference 
Example 
A-346 

o yo ....- 

o N 

Tho 
a 	

10 40 

If NH (600 MHz, CHLOROFORH-d) 6 PPM 1.27 (I„ .14.2 b, 811) 
1.45 	(s, 	9 II) 3.79 Ls. 	2 II) 	8.85 (d. 	.149.1 	Hz. 	2 II) 	2.94 	(d, 
J=9.1 Hz, 	2 11  )'4.17 	(o..3=7.2 Hs, 	2 	11) 1.22 - 7.37 	(m, 	1 	11) 
7.39 - 7.47 (0, 	4 H) 7.53 - 7.62 (m, 	4 H). 
HS ESI/4801 Dual posi: 42501+HD, 44701+14aJf. 
HS'ESIARCI Dual mesa: 459[1+C11-.P. 

Reference 
Example 

A-347 

o 
rw 

0 

" 	

A 	111° 	iiii 
411,4 

II 101R (300 kHz, CHLOROFORM-d) 	6 ppm 2.02 - 2.08 (m, 1 11) 
2.39 - 2.48 (m, 	1 H1.2.55 - 2.64 (m, 	1 ED 2.72 - 2.91 	(m. 	2 
ED 	 ID 3.45 - 3.50 (m. 2 	3.72 (s. 3 H) 	3:75 - 3.80 (m. 2 ED 
5.62 (hr. s., 1 ID 7'.35 - 7.47 (m, 	5 11) 7:52 - 7.61 	(m, 	4 
10. 	_ 
HS ESI)APCI Dual posit 38918+11.11 , 36111-Na.D. 
HS'ESI/APOI Dual nevi: 	3731.11+C111. 

Reference 
Example 

A-348 

o 

,,v, „ 

N IP ish. 
tir 

Mi HR (300 Illi. CHLOROFORM-d) 	6 ppm 2.43 4  2.52 (m,, 1.'11) 
2.62 7 2.70 (m, 1 H) 	2.74 - 2.90 (m, 6 ED 3.41 - 3.52 (m, 2 

4 11).13%. 	
H) 	3.88 - 	3.77 (m. 	5 11) 7.32 - 7.47 	(m. 	6 II) 	7.52 - 7.61 	(ii, 

IlS,ESI/APCI Dual posit 	35313+11J', 3751.)1+11a1 1 . 

Reference 
Example 
A-349 

o 

,..-----0  
H 	01 	

N., 

l EI NIIR (300 MHz. CHLOROFORM-d) 	8 PPM 1.27 (4. 1=711 Hz, 3'H) 
2.55 	(t, 	.1.8.4. Hz, 2 11) 	2.93 et, Jt8.4 1b, 	2 11) 	3.88 (s, 	2 
11) 4.16 (4, 14.1 Hz, 2 ED 7.47 - 7.51 (m. 2 ID 7.53 - 7.57 
(m, 	2 ID 	8.95 Cs, 	2 10 	9.20 is,- 1 H). 
NS ESI/APCI Dual pouil 288184111. 

Reference 
Example  

A-350 

o 

..;--0-41---Tht---...-W----1  
H 

1.21 - 1.24 (m, 	15 11) 
Hz, 2 11) 	2.63 (t, 	J4.1 
4.15 	(41, 	34.1 	Hz', 	2 I). 
MS ESI/APCI Dual posit 

'H 1{ MR M (3001(Hz, CHLOROFORM -4) 	6 ' ppm 0.84 	- O 	(m, 3 II) 

	

1.42 - 1.57 (m, 2 11) 	2.54 Ct., 	3=6.5 
Hz. 	2 H) 	2.90 (t. 	.146.5 Hz, 	2 11) 

244111+111'. 

[0423] 
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[Table 18-51] 
Compound 

Ho. 
Structure Analytical Data 

SO 
room:mon 

Reference 
Example 
A-351 

0 	 N.  

IL 	N-1  

'H 14E2 (200 MHz, CHLBR0F0R11-d) 	6 ppm 3.46 (s. 2 ID 3.74 (s, 
3 II) 	3.85 	(s, 211) 7.28 - 7.49 (m, 5 H) 7.52 - 7.63 (0, 4 
II). 
143 ESIAPOI Dual sosi: 2561.11+1111 . 

Reference 
Example 
A-352 

0 

II 
-"---''.101"--11\1" 

H. 

'H. NKR (300 HAI, CHLOROFORM-d) 	61  Dom 0.90 (d, 	.146.7 Hz. 6 ID 
1.26 	(t. 	J4.1 112, 	3 II) 	1.66 - 1.82 (m, 	1 II) 	2.42 (d, 	J=6.8 
Hz. 	2 11) 	2,.48 - 2.54 	(m. 2 II) 	2.83 - 2.89 (2,1, 	2 A) 	4.14 	(ch 
.1=7.1 Hz, 	21). 
HS ESI/APOI Dual posit 174111+31E. 

Reference 
Example 
A-353 

0 
II 

....--"a3---',---irs-Nr- -̂-%N 

H 	L'llj  

'11 IIHR (600 Hz, CHICROFORM-d) 	6 PPM 1,26 (t. 14.2 Hz, 3"H).  
2.53 (t, 	J=6.4 Hz, 	2H) 2.90 (t, 	J=6.4 Az, 	2 111 3.83 (s, 	2 
H) 4.15 (a. 	Jr7.2 Hz, 2 H) 8.72 (s. 2 II) 	9.13 (s. I H). 
MS E$1/APC1 	Dual POSi: 	2101.11+11.11 . 

Reference 
Example 

A-354 

o 

,......"...b 	 ---- H 	1.-- 
It.,,...,„, 

o 

111,14112 (200)111z, CHOROFORM`d)L 6 	Ppra 1.26 (t, 	J=7.2 Hz, 	2 II) 
1.46 - 1.65 (m. 8 10 	2.58 (t, 	J=6.4 Hz, 	2 ID 2.89 (t, 	Jr6.4 
Hz. 2 ED 3.29 - 2.29 (m,.2 H) 	3.66 - 3.75 (ro, 211) 	3.82 (s. 
2 H) 4.15 (a, 14.211z, 2 H) 7.33 - 7.37 (m. 4 ID. 
MS ESI/APC:1 	Dual post:" 31.201+1W, 341111+11a11. 

Reference 
Example 
A-355 

c: 

• 
H 	I 	H 

I {-
111.--,....". 

'II NHR (680 /111z, CHLOROFORM-d1 61  psi 0.98 (t, Ja7.-4 Hz , 2 11) 
1.25 (t.., 	3=7.2 Hz, 	3 H) 1.60 - 1.67 (m. 	2 11) 	2.51 (t. 	JC3.4 
Hz, 	2 H) 2.87 (1. J=6.4 Ez. 2 II) 3.39 - 3,44 (m, 2 II) 3.83 
(a, 2 8) 4.13 (9, J-7.2 ,Hi 	2 H) 8.08 - 611 (m, 1 ID 7.38 - 
7.39 (0). 	2 H) 7.66 - 7.76 Cm. 2 ID.

0 	 MS ESI/APCI Dual aosil 2931.11+HP,116131+NaJ'. 

Reference 
Example 
A-356 

0 	
H 	

\ 

'D 	- 

'A IIME. MO 1111z, CHIDROF012ti-d) 	6 ppm 1.34 (d. J=6.9 Hz, 	3 H) 
3.29 - 3.47 (m, 	1 /1) 	2-67 - 3.77 (m, A II) 2.81- 3.88 (C. 	I 
11) 7 31 - 7 37 (m, 1 ID 7.38 - 7.47 (m. 4 Hi 7.82 - 7.81 	Co, 
)l N). 
MS ESI/APCI 	Dual POSI: 	27001+11.11 . 2921.11-HlaP. 

Reference 
Example 
A-357 

/ 
I , 

0 	
H 

• 
...-^-.0 	 40 

'H NCR (500 MHz. CERSFORM-d) 	6 PPM 1.21 (M, 3 H) 1.38 (s. 
6.)1) 	3.67 (s. 2 H) 4.18 - 4.24 (o. 	2 11) 7.30 - 7.36 	(n. 	I 1) 
7.28 - 7.46 (m, 4 ii) 7.52 -7.60 (o, 	Ali). , 	. 
113 ESIT&PCI Dual POSi : 2981.141.D. 320111+Har. 

[0424] 
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[Table 18-52] 
Compound 

1Jo.. 
structure Analytical Data smt 

information 

Reference 
Exam
A-358

ple 

.--. 

.--... 
ji 	6 	up 

...- 	...."...... 

'H HER (800.161z, 011110ROFCRII-d) 	6 	PPM 1.31 	(t, .14.0 Hz, 	3 H) 
1.37 - 1.53 (m, 	4 H) 	1,60 - 1.88 (m. 	2 H) 1.71 - 1.81 	(m, 	2 
H) 	1.90 - 1.99 (m. 2 () 3.63 	(s. 2 H) 	4.21 	(n, 	Jr7.0  Hz, 	2 .  
HI 7.31 - 7.36 fur, 1 ID 7.38 - 7.48 (n), 	4 II) 7.52 - 7.60 Cp. 
4 11). 
MS ESI/A661 	Dual mos i : 3331/1+111*. 

Reference 
Example 
A-359 

o 410 
 

a 	0 

el  

'H HE (300 MHz. CHLOROFORM d) 	6 pod 3.70 (s, 3 II) 3.77 (s, 
2'R)-4.43 (s, 1 H) 7.28 - 7.49 (m, 	10 II) 7.51. - 7.62 (m, 	4 
ID . 
MS ESI/ARCI 	Dual Posi: 	3321.141111, 	2641.11=Nals. 

Reference 
Example 

A-360 

0 

NJ ....„--,..
0.K.,....--,„ 	is 

H 	
✓
0 

.5•. 
0 

'H 101R (300 Hz, CHLORDFORE-d) 	6 PPM 1.27 Ct, J=7.1 Hz. 3.H) 
2.53 	lt, 	J=6.3 Hz, 	2 10- 2.86 	(t, 	J.6.3 Hz, :2'H)'3.04 (a, 	3 
II) 3.90 (s, 	2 H) 4.15 (q,. Jr7.1 Hz, 2 H) 7.55 (d, Jr6.4 Hz, 
2 II) 7.90 (d, J=8.4 Hz, 	2 H) 
IS 'ESI/APCI 	Dual PPS i : 	2861.11+Hr .

.. 

Reference 
Example 
A-361 ri 	 , 

e --- 

'II HER (300 MHz, CHLOROFORH-d) 	5 som 1.20 - 1.27'(m, 	3  1) 
1.31 - 1.74 	Cm. 	10 II) 2.50 (s, 	2 H) 3.04 (s, 	3 1) 3.78 (s, 	2 
11).4.05 - 4.19 (m. 	2 ID 7.61 	(d, J=8.4 Hz. 	2 ID 7.88 (d, 
t=8.4 Hz, 	2 11). 
KS ESI/APC1 Dual nazi: 2541E+Hr. 

Reference 
Example 

A-362 

Ft,  

I 

o 
a1.1 

'II NUR (-300 Hz. CHLOROFORE-d) 	6 Dm 1.32 (t, J=7.1 Hz, 3 H) 
1.:36.- 2.03 (m. 	10 II) 3.65 (s. 	2 6) 4,22 CE, 	J=7.1 112, 	2 10 
7.41 - 7.50 (m, 	21) 7.61 - 7.60 Cm, 2 11) 7.63 - 7.74 (m,4- 
I). 
11$ ESI/APCI 	Dual POSi : 	4061.19-111-1 , 	428111.11.1al.  

Reference 
Example 

A-363 

 110 
111.11MR,1300 MHz, CHLOROF01711-(1/ 6 nPm 1.17 - 2.03 km, 22 H) 
3.62 	(s., 	2 II) 4.21 	(d. 	J=7.3 Hi, 2 II) 	7.33 	- 7.82 (m, 	61 10. 
NS ESI/APCI Dual POSi.: 3941E+111'. 4113131+Har. 

Reference 
Example 

A-364 

o 

"-----Th 1 	411 	0 
/ 

,, ---, 
0 

'II NUR (3013 MHz-, CHLDROFORk-d) 	8 PPM 1.17 - 1.34 (m, 7 11) 
1.36 - 1.68 (m, 411) 	2.01. - 2.10 (rs, 	2 9) 	2.65 	Cs., 	2 II) 	3.05 
(a. 	3 El) 	3.86 (d, 	2 IT) 4.17 (q. 	J.7.0 Hz, 2 ID 7.51 	(d, 
J=8.4 Hr. 	2 II) 7.88 (d, 14.4 Hz. 	2 ti). 
XS ESI/APCI Dual posi: .35411141', 3761.11+HaJ'. 
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[Table 18-53] 

Compound 
1o, Structure Analytical Data Satt 

information 

Reference 
Example 
A-365 

o 40
.20 

I 	H 	110 
-----0 

II MIR (300 MHz, CHLOROFORM d) 	6 ppm 1.00 - 1.18 (m, 1 II) 
- 1.80 (a, 	16 H) 1.81 - 2.01 	(m, 	4 II) 	2.24 - 2.35 (i, 	1 H ) 2.38 - 2.56 	(to, 	1 H) 	4.18 (a, .147.0 Hz, 	2 ID 7.08 - 7.37 

ro, 	5 	II). 
HS Est743c1 Dual noel: 8441.1E{H2. 3661M+Har. 

Reference 
Example 

A-366 

o 

....--..0.11.,_„,-,..w,---....„.---...._, 	....--- 
H 	

Th,r,

l

N0

L I 
--N  

It NUE (300 11132, 6111.0120F031,1) 	6 	ppm 1.28 (t, 	14.1 Hz. 3.14) 
2 .35 (s, 	3 H) 2.52 (t, 	Jr6.4 H2, 	2 H) 2,56 (s, 3-H) 	2.88 (t, 
J=6.4 Hz, 	2 H) 	2.72 	(s. 	2 H) 	4.14 Ia. 	Jr7.1 I12, 	2 H) 7.17 
d. 	J=8.4 Ha, 1 R) 7.37 (61. 	J=8.4. 2.8 Hz, 	1 H) 7.54 - 7.57 
Ell. 	1 	H) 	7.84 - 7.87 	(m, 	1 II) 	8.34 	(d, 	S=2.8 Ha, 	1 II). 
S-ESI/APCI Dual posi: 3201.11+HP, 3521.11+HW. 

Reference 
Example 
A-367 

0 

.4"--0I  
F 	

I 	so 	F 
H 

F' 

'H liM16 (300 MHz, CIRCHOSORIf-d) 	6 ppm 1.28 - 1.41 (m. 3 11) 
3.21 (t. J=13.3 Hz, 	2 H) 3.87 - 3.87 (m, 2 1) 4.33 (c. 	1=7.1 
Hz. 	2 II) 	7.42 ((1, 	Jr7.9-1Iz, 2 9) 7.59 	(di 	ja.7.9 Hz. 	2 H). 
HS ESIMPCI Dual post: 2121M+H1', 	2241.11tliaJ I. 

Reference 
Example 

A-368 

o 

...----.... --- too 
i41 0.,

i< 
 

0 

'El BM {800 MHz, CHLOROFORM d)- 6 ,PPM 1.26 (t, St7.1 Hz. 3 ID 
1.59 (s, 	9 II) 2.44 - 2.58 (m, 	2 II) 	2.82 - 2.94 (m, 	2 H) 	3.86 
(s, 	2 ID 4.09 - 4.21 	(m, 	2.11) 	7.31 	- 7.42 (m, 	2 II) 	7.90 	-.  
7.98 (m, 	2 H). 
MS Es,/AFC, Dna.] POSi: 30811+1111, 230N+Har. 

Reference 
Example 
A-369 

o 

„...---... 	 ;I 
H 	I 

*--.. 	.- 

... 

HIIIHR (3001thz. CHLOHOFORI-d) 	6 PAM 1.27 a. Jr7.1 Hz, 3 II) 
2.58 (t, 	J=8.5 Hz, 	2 ID '2.08 (t, J=6.5 Hz, 	2 I1) 4.01 (s. 2 
H) 4.16 (a, 747.1 Ha, 2 tl) 7.35 - 7.50 (m, 	2 II) 7.81 - 7.95 
(m. 2 H) 	8.61 - 8.70 (In, 	LH) 	8.73 - 8.89 (m. 	2 H)..  
MS ESI/426( Dual mosi: 28811(+Hf, 308P+HaJ . 

Reference 
Example 

A-370 
.....4"--0 

'II lin (300 MHz, CHLOIROFORE'd) 	6" ssm 1.26 (t, 	.147.1 Hz, 	3 11) 
2.52 (t, 	J=8.5 Ez, 	2 El) 	2.84 - 2.98.(m, 	2,11) 	3.68 (s, 	2 51) 
387 (s, 3 01.14 (or, J4.1 Hz, 2 H) 7.31 (n, 1 tI) 7.41 	Cs, 
I 	H). 
MS ESI/APCI Huai Post: 212114421', 2341H+NaJi. 

Example 
A-371 

0 

ZNCrl-'''''1,17-MNI 
H 	 I .N 

1 11148  (200,MHz, CHLOROFORM-d) 	6 -ppm 1.27 (t, 	J47.1 Hz, 	3.11) 
2.54 (t,, 	Jr8.2 Hz, 2-H7 2.90 (t, 34.2 Hs, 2 H) 	3.83 (d,

Reference Jr .6 Hz, 	2 H) 4.16 (a. 	3:;i7.4 Hz, 	2 II) 	8.88 (s,, 	n). 
HS ESUBPCf Dual DOSL: 27,81M+ILP, 3001.11411a1'. 
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[Table 18-54] 
Compound 

Structure Analyrical Data  Salt 
information 

Reference 
Example 
A-372 

.....m)
:1

,...„.
„....N  

,..)..- 
H 

±\„_. 
/ \ 

HI EH (300 )18z, CHLOROFORM-d) 	5 	ppm 1.26 (t, 	.1=7.1 Hz. 3H) 
1.60 	(s. 	9 H) 	2.47 	-.2,57 	(m, 	2 II) 	2.59 	(s. 	3.H) 	2.92 	(c, 
J=6.7 Hz, 	2 II) 	2.67 (d, 	J=0.9 Hz, 	2 H) 4.14 (u, 	J=7.1 Hz, 	2 
II) 7.18 (s, 1 AL 
MS ESI/APC1 	Dual post: 3121.114111', 3241/1-414ar . 
IIS ESI/APC1 Dual mesa: 	3101.11-111-. 

Reference 
Example  

A-373 

,„----..ip, N 	

1 

 s
>__N

rTho  

R 
Po 

'11 MR (300 Ha. CHEOHOFDRII-d) 	5 ppm 1.26 (t, J=7.1 Hz, 2 H) 
2.51 	(t, 	J=8.5 Hz, 2 ii) 	Las (t. 246.5 Hz. 	2 H) 3.39 - 3.46 
(m, 4 11) 	2.76 - 3.83 (m, 4 3) 3.85 (d, J40.9 Hz, 	2 14) 	4.14 
(a...1=7.1 Hz. 	2 H) 7.00 	(t, 	.1=0.9 Hz, 	1 H). 
115 ESI1APCI Dual post: 	30011+H1*, 322.11+1falt. 

Reference 
Example 
A-374 

0 

1 	/--- 
H 	S 	i 

'H IIHR (300 /111z, CHLOHOFOR11-,1) 	S 	ppm, 1.19 - 1.32 	(m, 	3 ID 
2.38 - 2.45 (a, 	3 H) 	2.49 - 2.58 (m. 	2 11) 2.98 (t, 	.I=6.5 Hz, 
2 H) 	3,98 - 4.10 4m, 	2 H) 	4.10- 	- 4.21 	(to, 2 H) 6.75 - 6.88 
(m. 	1 	II). 
MS ESI/41161 Dual post: 229110E1', 2511.11+Nalt  

Reference 
Example 
A-375 

o 

,...---„,.,.......,..-Th 	40  
H 

t.I.,,,  

'11 10113.1300 MHz. CHLOROFORM-d)- 5 	ppm 1.16 - 1.31 	(m, 	2 II) 
2.35 (s, 3 H) 2.46-7 2.64 (m, 	6 H) 	2.88 (t, 	.146.5 Hz, 	2 H) 
3.11 - 3.28 (m, 	4 II) 	3.12 (s, 	2 ID 	4„07 - 4:19 (m, 	2 H) 	6.80 
- 8.97 	C. 	2 II) 	7.13 -- 7.n (m, 	2 II). 
MS ESI/APCI Dual Past: -82.801+Har- 

Reference 

A-376 

o 

-----Thp 
H 	SO 

13"---'--":The.  
I 

'II 111111 	(300 ilk. 0111311111FORH-d) 	4 	part 1.25 	(t, 	J=7.1 Hz, 	3 H) 
1.88 - 2.01 	(m, 	2 11) 	2.26 	('s, 	6 II) 	2.39 - 2.58 (m, 	4 11) 	2.88 
(t, 	J=6.5 Hz, 2 II) 	3.73 (s, 2 11) 4.00 (t. J=6.5 Hz, 	2 H)Example 4.13 Cu; 	54A Hz, 2 ID' 6.80 - 8.90 - (m, 	2 A) 7.17 - 7.25 (m, 
2 I1). 
HS TSI/ARCI Dual post: 30911+11.1'. 331111+Har. 

Reference 
Example 

A-377 

o 

,,,--.0 
H 

•----0-1--  

'H HMR (300 MHz, caLoRogsnR) 6 opm 1.19 - 1.30 (m, 3.1) 
2:10 (s., 3 11) 2.45 - 2.56 (m. 	2 H) 4.83 - 2.92 (m, 	2 II) 	3.74 
(s. 	2 II) 	4.03.--  4.20 (m, 4 II) 	4.37 - 4.48 (m. 	2 II) 	6.87 	(d. 

Hz, J=8.7 	, 	2 II) 	7.24 	(d. 	.1=8.7 Hz, 	2 H).
,  

MS ESI/APCI Dual posit:310114+1111. 

Reference 
Example 
A-376 

o 

..-----0-1--....----N  
A 	 H 

r k"---N11---  
1 

'H Hp (300 1111z, CHL0183FORII54).6 	ppm 1.26 (t. 	.1=1.1 Hz, 	3 II) 
2.34 	(s, 	6 11) 2.53- 2.67 (m, 4 II) 	2.82 - 2.93'(m, 	2 H) 	3.51 
- 3.83 (m. 	2 11) 	3.85 	(s, 	2 II) 	4.14 	(a, 1=7.1 Hz. 	2 II) 	7.38 
(a. 	J=8.5 Hz. 2 11) 7.79-(d, 	3=8.5 Hz, 	2 II). 
HS ESI/81161 Dual 	822b4t111*, 3441.11+14e. 
HS ES1/31131 Dual mesa: 3201W-H.H. 
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[Table 18-55] 
Compound 

No, 
Structure Analyfical Data ma 

mformaton 

Reference 
Example 
A-379 

o 

--^o 
H 	40 

D ""I''-i< 

Ill ER (300 111.1a,  CHLOROFORM-d) 	6 Pro 1.25 (t, 1=7.1 Hz. 	3 11) 
1.49 	(s, 	9 11) 	2.47 -.2.57 	(tn. 	211) 	3.88 (t, 	J=6.5 Hz, 	2 11) 
3/4 (s, 	2 H) 4.14 (4, 	J=7.1 Hz, 2 11) 4.50 	(s, 2 ED 	6.80 - 
6.91 	(m, 	2 11) 7.18 --7".25 	(m. 	2 H). 
ES ESI/APCI Dual pool: 	228111+1111, 3601.11+11a11. 
115 ESI/APCI Dual nesa: 	33601-111- . 

Reference 
Example 
A-380 

0 

-----tri.-------1, 	0 
H 

• 

p 
„..,,,,Tho  

'A 111i2 (300 1111z, CHLOROFORM-d) 	8 'PPM 1.26 (I, J=7.1 Hz, 	3 H) 
2.10 (s, 	3 ID 2.45 - 2.61 	(m. 	2 II) 	2.83 - 2.94 (m, 2 H) 	3.73 
(CI, 	J=5.5 Hz, a 11) 	3,85 (s, 2 ID 4.14 (a, 	J=7.1. Hz. 	2 ID 
4.25 - 4.35 (m, 	2 11) 	6A3 - 6.60 (m, 	1 11) 7:40 (d, 	J=8.5 Hz, 
2 ID 7.73 (d, .1=8.5 Hz. 	2 11). 
MS ESI/APCI Dual POSi : 3371.11q14 , 359LE+Nar. 

Reference 
Example 

A-381 

o 
--- "o 	"-ri 

	

H 	so - 
I 

o 

18 11148 (300 1111z. CHLOROFORM-6) 6 PPM 1.26 (t, J=7.1 Hz, 3 0) 
2.50 - 2.56 	(m, 	2.11) 2.89 	(t. 	J=6.4 112, 	2`11) 3.86 (s. 	2.11) 
4.15 (4, 	J=7.1 Hz. 	2 11) 4.76 Id, J=4.8 Hz, 2 11) 7.18 - 7.25 
,m, 	1 H) 7.33 (d. 	J=7.8 Hz, 1 11) 7.41 	(d. J=8.4 Ez. 2 IN  
7.56 (br. s. 	1 /1) 7.64 - 7.75 	(m 	1 11) 7.79 - 7 .87 	(al 	2 ID 
8.57 (dt, 	J4.0. 	0.9 11z. 	1 II). 
M5'881/1201 Dual post: 	242110+Els. 2641.1+11a.r. 
ES ESIJAPCI Dual nets: 	3401.11-111". 

Reference 
Example 
A-382 

0 

---"--b-'11.'"----Thu 	40 
H 

I 
o 

-- 
--' 

iii Nu (300 MHz. CHLOROFORM-d)" 6 PPM 1.26 (t. J=7.1 11z, 3 ID 
2.52 (t, 	J=6.4 Hz, 	211) 	2.85- 2.93 (m, 	2 H) 	3.10 (t, 	J=6.4 
Hz, 	2 H) 	3.79 - 3.95( (m, 4 H) 	4.06 - 4.23 (m. 	2 1) 7.11 	- 

ID 	- 7.24 (m, 	2 	7.33 	7.41 	(m. 	2 H) 	7.45 - 7.56 (m, 	1 H) 7.58 
 7.67 (m, 1 11) 7.68 - 7.77 (m, 	211)851-860(a, 1 ID. 

HS .E81/3881 	Dual Posi: 356117+8.1'.'3781.1frEal% 
ES ES1/APCI Dual flees: 	354117-Hr. 

Reference 

A-383 

o 

..----0.-1-... 40 
. 

o A  
91 HER. (300 .1111z: CHLOROFORM-d) 	6 ppm 1.28 (t, 1-t.1 Hz, 	3 H) 
1.98 - 2.14 (m, 211 2.34 - 2.43 Cm. 2 ID 2.52 (t, 3=8.5 Hz, 
2 ID 2.83 - 2.92 (m, 2 11) 3A4 - 3.68 (m, 6 H) 3.84 (s, 2.1) 
4.14 (a, J=7:1 Hz, 	2 ID 7:16 - 7.25 (m, 	1 ID 7.33 - 7.41 {m,

Example 	 2 H) 7.29 - 7.81 (m. '2 8) 
HS,MSI/APC1 Dual POS ..  3SZLiblir - 3841.11+tt 1' 
HS ES1/APCI Dual nese: 3801.11-81'. 

Reference 
Example 
A-384 

o 

,...----,...k.---.4 
H 

40 

0 
I. 

 
a 	

...k 

 

IA RIR (300 MHz, CHL0110FORE-d) 	6 PPM 1.26 (t, J=7.1 Hz, 3 H) 
131 	(a, 	9 11) 2:53' It. J=6A Hz, 2 13) 	2.86 (t. J=6.4 Hz, 2 
El3.85 (s, 2 IN 4.08 - 4,2 (m. 4 ID 6.59 - 6.67 (n), 1 H)  
7.36 - 7.43 (m, 	2 H) 7174 - 7.80 (m, 2 11). 
HS.ESI/APC1 Dual Oasis 	3651.11+1111. 387111+11ar. .. 
ES.ESI/APCI Dual nen,: 363111-81. 

Reference 
Example 
A-385 

0 

--- --NO"J----N 
H 

lll NKR (300 MHz, CHLOROFORM-d) 	6 PPM 0.76 -"0,92 to 	2 11) 
1.15 - 1.317 (m, 4 11) 	1,66 - 1.76 (m. 	1 11) 2:52 (t. 	1=6.5 Hz, 
2 H) 	2.58 - 2.74 (m. 	2 H) 	2.84 - 3.00 (m. 2 II) 4.14 	(a. 
J=7.1 Hz, 	2 H) 	6.23 - 7.09 .(tm, 	4 H). „ 
115 ESI/APCI 	Dual porn!: 	2661.11+111'. 
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[Table 18-56] 
Compound 

No, Structure seer Analytical Data 	 l 	Salt 

Reference 
Example 

A-386 

o 
„,,--...ty-,_„--.,,..-_,- 	 I 

ii 	I N,  I 	0 
• 

'II IIHR (300 MHz, CHLORDFORH-d) 	a inm 1.26 (t, 1=7,1 Hz. 31) 
2.56 (t, 	J=6.8 Hz, 	2 11) 	2.91 - 2.98 (m, 	2 H) 3.92 (s. 	2 H) 
4.15 (d. 	J--7.1 Hz, 	2 - H) 	6.94 (d, J99.0 Hz. '2 II) 7.22 - 7.35 
(m. 	4 H) 	8.31 - 8.36.  (m, 1 H). 
MS ESI/APCI Dual post: 3351.1NH1', 3571.11+11a1 1 . 
MS ESI/APC1 Dual nesa: 3331.14-11- . 

Reference 
Exam* 

A-387 

o 
it 	_ 

-----0--  --- -11
.

-  
H 	

I  
"---10, 

No 	1  ."' 	,. 

'II 1001 (360 MHz, CHLOROFORM-a) 	S pro 1.26 (t..1=7.-1 Hz. 3 II) 
2.48 - 2.95 (m, 	2 3) '2.84 - 2.93 (m., 	2.H) 2.76 Cs. 	2 H) 	3.79 
(s. 	3 H) 4.14 (m, 	J=7.1 Hz, 2 H) 6.64 - B.78 tro, 	3 ID 	6.83"- 
6.90 	(11. 	1 11) 7.25 	- 7.03 	(m, 	1 II) 	7.62 	- 7.76 (us 	1 H) 	8.07 
- 	8.19 (m. 	1 	11). 
HS.ESI/APCI Dual peal: 	231110-HP, 3531.1011/41 4 . 
MS ESI/APCI Dual nes& 3291.11-811. 

Reference 
Example 
4388 

o 

...-""- 	 ---9%.,  
H 	l ,' 	• 

'II NH (300 MHz. CHLOROFORM-d) 	6 .  Si 1.26 (t. 1=7.1 Hz. 3.H) 
2.54 	(t, J=6.5 Hz, 2 11) 2.91 	(t, 1=6.5 Hz, 	2 10 	3.80 (s, 2 
11) 4.15 (m. 	J=7.1 Bz, 2 H) 	6.92 - 7.02 (to. 	2 ID 7.20 - 7_28 
On, 	2 H) 7.01 - 7.28 (m. 2,H) 	2.10 - 8.19 (m, 	1 11). 
HS ESI/APC1 Duul zosi: 33518+1111 ., 35701+/far. 
ES ESI/APC1 Dual nen: 383LX-H.0. 

Reference 
Example 

A-389 

0 	 F  
,,..-..t,JC„--..Thr,.......„...„. 	 --- 

H 	I 	 F 
N n.....„,-....y.--`-, 

'II HP (300 81Iz, CHLOROFORM d). 6 PPoi 1.27 (t. Jr7.1 Hz, 3.1) 
2.57 rt. 	J=8.5 Hz, 2 1t 2.98 (8, J=6.5 Hz, 	2 II) 3.94 (s. 2 
H) 4.16 (m, J=7.1 Hz, 2 ID 6.98 - 7.10 On, 2 ID 7.39 - 7.41 
(m, 	2 ID 7 60 (d, 	J=8.5 Ilz. 2 H) 8.35 - 8.43 (m, 	1 H). 
83 ESI/APC1 Dual post: 	3691.10-1111 , 3911.8111a11. 
113 ESI/A0C1 	Dual 	mega: 	367. 	1.11-11.11. 

Reference 
EA-m

o
lep 

A-39 

0 

.,"---n) 	 Cl 
-- 	 ,-' 

H 	 F 
---.. 

F 

111 BR,  (300 MHz, CHLOROFORM d) 	6 ppm 1.26 (t, 	1=11.1,Hz. 3 II) 
1.82 - 2.03 (m.1 II) 	2.33 - 2.51 (n), 	2 II) 2'.8$ 	(s, 	2 11) 3.78 
(s. 	2 11) 4.12 - 4.25, (m, 2 10 7.22 - 7.30 C. 	2 11) 7.42 - 
7.49 	(rn, 	I I ) 
MS ESI/APCI Dual posit 	3661.11-11111 - 

Reference 
Example 

A-391 

C 

Cti 	isi  
H ...."'"..N 

. 

'HIDER 000 MHz, CHLOROFORM-6Y & -pprn 1..16 - 1.31.1m, 9.1) 
2.68 (s. 	2 H) 	3.33 	(s, 	2'11) 3.93 - 4.02 (n), 	3 ID)4.08 - 4.19 
(m: 	2 11) 	6./8 - 6.85 (m, 1 11) 7.Z - 7.51 (m. 4 11) 7.74 -, 
7.82 (m. 	1 H) 8.3s - 8.42 (m, 1 ID. 
HS ESIMPCI Dual 'peal: 	3431,11+HP, 3651.11+11a11. 

Reference 
Example 

A-392 

9 
..,---..-.} - 	k., 	--"-CThnl 	40  

/ 

	

HI 	 ,27\  • 

'II 1048 (300 1111r. CHLOROFOR1I-d) 	6 ppm 0.73 - 0.81 	(m. 4 11) 
1.18 	(s, 	6 II) 	1.20 - 1.27 	Cm. 	3 /1) 	2.62 - 2:67 (m, 	2 II) 	3.67 
- 8.77 (m, 3 ID 4.07 - 4.17 Cu. 	2 ID 6.95 -/ 7.02 Cm, 2 11) 
7.18 - 7.25 (m. 2 ID. 
IS ESI/APCI Dual posy: 2921.191Hr. 

11 APCI Dual ne: 	280111-.1-. MS ESU 	vi 

[0429] 
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[Table 18-57] 
Compound 

No. 
Structure Analytical Data Fa 

information 

Reference 
Example 
A-393 

o 

...-----0--11-...----44 	rds, 
H 

WI 0 

LH 	(300 KHz, CHLOROFORII-d) 	6 PPM 0.33 - 0.42 (m, 2 II) Ille 
0.57 - 0.70 	(13), 	2 11) 	1.26 	(t, J=7.1 Hz,In  3 11) 	1.26 - 1.39 	(m, 
1 H) 	2.47 - 2.56 (m. 	2 II) 	2.81 - 2.92 (, 2 H) 3.71 	(s, 	2 H) 
3.87 	(d, 	J=8.7 Hz, 	2 11) 4.14 (u, J=7.1 Hz, 	2 ID 	8.86 (d. 
J=8.4 Hz, 1 11) 7.13 	(dd. J=6.4. 	2.1 Hz, 	1 ID 7:33 (d. 	J=2.1 
Hz, 	1 11). 
MS ESI/APCI Dual ROSi: -31219-11. 

Reference 
Example 
A-394 

o 

,-.'- 
H 	is 	

-.... 

.- 	, 

'II NKR (300 MHz, 6111.068E011 -d) 	5 i8rim 1.17 - 1.30 (m, 3.11) 
1.85 - 2.03 (m. 4 H) 	2.30 - 2.50 Cm 	2 H) 	2.931 Cs, 	2 Ed 3.97 

1 (s, 	3 11) 	4,08 - 4.22 Cm. 2 II) 4.75 (S, 2 II) 	&78 - 6.85 (m. 
1 11) 7.35 - 7.52 ( p. 4:11) 7.75 - 7.83 (I». 	1 10 8.35 - 8.41 
(m, 	1 	El). 
MS ES1/6PC1 	Dual pcoi 1 	3551.11+11.11. 

Reference 
Example 
A-395 

o 

-----3.0 
i 	I40 

IF 

'H MLR (300 1111z, CHLOROFORM-4D 	6 ppm 0.62 - 0.7? (m. 2 II) 
0.89 - 0.98 	(m, 2 ID 	418 (s, 	6 9) 	1.23 (t. J=7.1 Hz. 	3 11) 
1.81 - 1.94 	Cm. 	1 9) 2.64 	(s. 	2 9) 	3.74 (s. 	2 (1), 	4.06 - 4.17 
CM, 	2 H) 	6.98 - 7.05 	(m, 	2 11) 7.15 - 7.22'(m, 	2'11).  
KS ESI/41831 Dual posit -  2761.11+HJI . 

Reference 
Example 
A-396 

o 

....."-Th) 	 A it H 	is 
--0 .„-- 

1 IIMR (SOO 811z, C111.01l0F0RH-d) 	S 	Pin 0.71 	- 0.82 Cm, 4-H) 
1.21 - 1.29 (m. 3 II) 	1.81 - 2,03 (m. 4 ID 2:30.- 2.49 (m.'2 
H) 2.89 ts, 	2 li) 3:65 - 3.70 (sm 3 9) 4.16 (s, J=7-0 Sz, 	2  
H) 8.95 - 7.02 (m. 	2 11) 7.18 - 7 .29  (m. 	2 9). 
113 ESI/APCI Dual FMI: [ 30411+Hr , 328 011-lial'. 

Reference 
Example 

A-397 

o 
JI 	_ 

	

----or•--- --At 	it 

	

6 	
Wil  • 	401  

'II NX2 (300 MHz, CHLOROFORM-d) 	6 ppm 1.25 it, .11=7.1 Hz, 3''111 
2.87 (s, 	3 10 2,52 (t.. J=6.6 Ilz, 2 11) 	2189 	(t, J=6.6 Hz, 	2 
111) 	3.74 	(s, 2 11) 4.1:4- (a, 	J=7.1 Hz, 	2 H) 	5.01 	(s., 	2 ID 	6.90 
- 8.98 (a, 2 ED 7.10 - 7.18 Co, 	I H) 7.15 - 7.28 (m. 5 11). 
Ifs ESI/PCI Dual ?Cosi: 328044-111', 	3501.19tNa.V. 
WSESI/AP31 Dual mesa: 3261.11-11.r. 

Reference 
Example 

A-398 

o F 

.."--o 	
H 	

,, 

40 . ,„ 

'.11 11112 	(300 Ifliz, CHLOROFORM-d) 	6 	ppm 1.27 	(t, 	J--7.1 Hz,. 3.14) 
21.55 (t, 	J-413.4 Hz, 1 ID .2.87 - 2.97 (rt, 2 li) ,3.82 (s. 	2 H) 
4.15 (q, 	J4.1 Hz, 	2 11) 13.99 - 7.08 is, 	2 11) '7.27 - 7.43 (01, 
8 ID 7.61 (d, 3d88 Hz 	1 .91) 	8.42 - 8.50 (3, 1 H). . 	. ,   
IISESI/APCI Duel post: 	3631.141111. 3911.1+11a1 1. 
NS ESL /APC1 Dual nes81 	3671.1J-11.1- . 

Reference 
Example 

A-399 

o 

• -. 
H 	

., 

II 998 (SOO MHz, CHLOROFORM-d)' 5 Pim 1.26 (t, 	..1.7.1 Hz. 3 II) 
2.36 (s. SID 2.48 - 2.56 (in, 	2 H) 2.83'.- 2.92 (m, 	2 11) 	3.75 
(s, 	2 ID 4.14 (a, 	J=7.1 Ilz, 	2 11) 	8.32 - 6.90 	(m. 	2 II) 	7:.10.--  
7.27 (b, 	2 ID 7.70 (dd, 	J=8.4, 	2.5 11S., 	1 11) 	840 (dd, 	J=2.5, 
016 13z) I H). 
MS ;ESI/APCI Dual POSi: 34919+111'. 3711.9+Haf. • 
HS ESI/APCI Dual anal 8471.9-111-. 
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[Table 18-58] 
Compound 

No. 
Structure Analytcal Data Sall 

Informalion 

Reference 
Example 
A-400 

o 
II 

....--- 
H 	--- 	ii 

11 NUE (SOO Elm. CILOROF13911-d) 	8 ppm 1.28 (t, 	J=7.1 Hz. 3 II) 
2.20 (d, 	J=1.9 Hz, 	3 11) 	2.46 - 2.57 (ph 	2 II) 	2.83 - 2.92 (m, 
2 H) 	3.73 (s, 2 ID 4.14 	(m, J=7.1 Hz, 	2 H) 	6.76 - 6.94 (m, 	2 
H) 7.11 - 7.22 	(m, 	1 H) 	7.70 	(dd, 	7=8.4, 	2.6 liz, 	1 11) 	8.10 
(dd, 	J=2.5, 	0.6 HZ. 	1 11). 
ES ESI/APCI Dual posi: 	3221.1144', 55511+142r.P. 
ES ESI/APCI Dual netts: 33101-31-. 

Reference 
Example 
A-401 

--...- re- ^tr 	 14 	...„. 
H 

- 

1 H MYR (300 MHz, CILLOROFDRE-d) 	8 ppm 1.20 - 1.31 (m. 3 H) 
2.27 	(d. 	J2.0 142, 3 II) 	2.46 - 2.57 (m, 	311) 	2.83 - 2.92 (m, 
2 ID 	2.75 (s, 2 ID 	4.14 	(m„ J4.1 Hz,, 2 II) 	6.78 - 7.08 (m. 	4 
ID 7.69 (dd, J=8,4, 	2.5 Hz. 1 Et 8.04 - 8-12 (m, 1 H). 
MS ESI/APCI Dual mosil 33310+11.1 e. 355115'14a1.- 
MS ESI/APCI 	Dual mesa: 	3311.11-1I.E. 

Reference 
Example 

A-402 

o 

,...---..cr-
1
--.......--Th,
I

1 	00 
H 

• 0 

0  

DI NKR (am MHz. CHLDROFCRE-d) 	6 pips 1.25 (t. J=7.1 112, 3 H) 
2.52 	(t, 	J46.6 Hz, 	2 Fl) 	2.89 	(t, 	j=6.5 Hz, 	2 II) 	3.74 	(s, 	2 
ID 4.14 (4, J=7.1 Hz. 2. H) 	5.18 (s. 2 10 	8.92.- 0.57 (m, 	2 
ID 7.23 - 7.30 	(a, 4.H) 7.27 - 7.42 (m, 	1 11) 7.53 - 7.58 (m, 
1H). 
MS ESI/APCI Dual POSi: 34004+111'. 370111+Har. 
MS ESI/APCI 	Dual nasal 	3461.6-111-. 

Reference 
Example 

A-403 

o 

..---S01..---"Ill 
H' 40 

- 

'H111iR (200 MHz, CHLOROFORM-d) 	6 	ppra 0.88 --0:45'(m, 2"H)"  
0.49 - 0.58 (m, 	2 1) 1.20 - 1.30 (m, 	6 11) 1.61-.- 1.71 	Cm, 1 
E) 2.51 (t, 	J=6.6 Hz, 2 -11) 	2.26 (t, J=6.6 Hz, 	22) 	3.68 - 
2.75 	(m. 4 H) 4.12 (4, 	J=7.0 Hz, 2 H) 	6.81 - 6,89 (m, 	2 11) 

- 	. 7.15 	7.24 	62 	2 11). 
 

NS ESI/APC1 Dual POSi: 292111+Hf . 

Reference 
Example 

A-404 

o 

,...,--.., 	 , 

H, 	.. 

®

S 

F 

'if lite (300 MHz. CHLOROFORM d)6 	aura 1.21 - 1.31 (to, 3'H).  
2.05 - 2.32 04, 4 ID 	2.85 - 2.62 (m. 	86) 2.83 (41, 	1=7.6 Hz, 
2 II) 2.88 - 2.53.(m, 2.1) 3.42 - 3.67 (to, 1 ID 4.04 - 4.24 
Cm, 2 ID 	6.89 1- 7.06 (m, 211) 7.09 7 7.25 (n, 2 - H). 

ESI/APCI Dual POMI: 2801.11+Hr. 

Reference 
Example 

A-405 

o 

N
H) ..---....cr--....----.. 	40 	

A 	...-- 

I F :HMR-(300 MHz, CHLOROPORM;d) 6 arm 1.20 (t. 34_1 Hz, 3 ID 
2.53 	(t., 	J=6.5 Hz, 	2.H) 	2.89 	(t, 	J=6.8.11z, 	2 11)' 3.75 (s, 	2 

4.14 (m, 	J=7.1 Hz, 2 11) 	5.07 (s, 2 H) 6.83- 6.96 (m, 2 
ID 7.22 - 7.29 (m, 	2 14) 7.29 - 7,36 (nr, 1 11) 7.75 - 7.31 	fin, 
1 	ID 	8.58 	(dd, 	J=4.8., 1.8 Hz, 	1 Il) 8.68 (d, 	J=1.6 Hz, 	1 ID. 
115 ESI/APC1 	Dual posi: 3154,04111', 3871.6411a1'. 
ES ESI/AP81 	Dual mesa: 31301=111- , 3491.11+C11-. 

Reference 
Example 

A-406 

„----.05--.„......--, 	di 
H 
‘11111111 	• 	--. 

7 

'3 11115 (300 kHz, CHLOROFORM d) 	5 Ppm 1.26 (I, 	.147.1 Hz, 2 'H) 
2.52 (t, J=6.5 Hz, 2 H) 2.57 (s, 3 ID 2.83(1, 3=0.5 Hz, 2 
H) 3.74 (s, 	2 H) 4.13.(¢, 	J=7.1 Hz, 2 11) 	5.18 (s. 2 10 	6.89 
- 6.22 (01, 	2 H) 7.07 (6, .147.8 Hz. 	1 11) 7:20 - 7.25 (a, 	2 11) 
7.32 	(d, 	J=78 Ilk, 	111)759(t, 	34.8 Ilz. 1 1). 
IS ESI/APC1 Dual mosi: 	32913+H.11 , 361DI-rlfalt. 

[0431] 
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[Table 18-59] 
Compound 

NO, 
Structure Analytical Data Sag 

information 

Reference 
Example 

A-4D7 

o 
IIII 

^ob---1..: 	so  
H 

• 101  

'H 1111R (300 Hz. CHLOROFORII-d) 	6 ppm 1.26 (t, 3=7.1 Hz, 3 11) 
2.51 	(1. 	d=6.5 Hz. 	2111 	2.87 	(t, 	J=6.5 Hz. 	2 11) 	3.72 (s. 	2 
II) 	4.14 (d, 	3=7.1 Hz, 	2 11) 	5.13 	(a, 	2 11) 	6.89 - 6.97 (m, 	2 
II) 	7.05 - 7.12 	(ir, 	1 H) 	7.32 - 7.46 (m, 	All). 
1(5 1181/1°C! 	Dual cosi: 332110111'. 354111+Har. 
11,6 ESI/APCI 	Dual Heca: 	3301.11-Hr. 

Reference 
Example 
A408 

o 

....--'-ip 
H 

• 
01 Et" 

"r 

'11 10114 (300 MHz, 01105060101-d) 	6 	um 1.25 (t. J=7.1 Hz. 3 H) 
2.62 (t. 	.1=6.5 Hz, 	2 11) 	2.89 	(b, 	J=13.5 Hz. 	2"1) 	3.74 (s, 	2 
II) 4.14 (c1, 	J7.1 Hz, a 10 	5.05 (s, 2 10 	6.89'- 6.95 (m. 	2 
(i) 7.20 - 7.26 	(m, 	4 11) 	7.43 - 7.49 (m, 	2 11). 
HS ESI/APC1 	Dual peer: 	398011 HI • 42111.1011a13. 
Mg ESI/APCI 	Duel liege, 	3961.11-Ht. 432111+C11-. 

' 

Reference 
Example 
A-409 

o  

„.,.- --rek,....---..m 	...., 	It 
9 

,----0 It 

'H HIE (300 KHz, CHLOROFORM-d) 	6 ppm 1.19 - 1.32 (m. SR) 
2.43 - 	2.57 	(rn, 	2 If) 	2.66 	(a. 	J=7.6 Hz, 	2 fl) 	2.79 - 2.96 (m, 
2 11) 	3.75 (a, 2 H) 4.14 (a, J=7.1 Hz. 	2 II) 8.85 61, 	J=8A 
Hz, 	1 H) 6.89 - 7.09 km, 2 H) 7.17 - 7.251(m, 2 H) 7.67 (dd, 
J=8.4, 	2.5 Hz, 	1 A) 	8.10 (dd, 	.1=2.6, 	0.6 Hz, 1 H). 
HS ESIMPCI Dual post: 32911+111`. 

Reference 
Example 
A-410 

II 	_ 

	

---'r----Thu 	'-',. 	1-... 

	

H 	cl_ci 
	1  ..../ H 

'It 14112 (300 MHz. CHLOROFORM-d) 6 	ppm 0.98 (t, 	3=7.4 Hz, 	3 ID 
1.19 - 	1.32 	(n), 	3- H) 	1.60 - 1.74 	(p, 	2 11) 	2.44 - 	2.66 	(m, 	4 
II) 2.79 - 2.90 	(m. 	2 ID 	3.75 (s. 2 11) 4,05 - 4.22 (m, 	2 9) 
6.84 (d. 	J=8.4 Hz. 	1 H) 	0.93 - 7.10 Cm. 	2'H} 7.12 - 7.28 (m, 
2 - H) 	7.67 	(del, 	J=8.4, 	2.5 Hz, 	1 ID 	8.00 - 3.19 (in, 	1 W. 
MS ESIAIDS1 Dua 1 POSE: 343L1L}111 . 

Reference 
Example 
A411 

o 

..."-}---,...-----.----." 
A .--„, SO 

1 /1  MIR (300 11Hz, CHLOROFORM-d) 	6'aam 1.22 - 1.30 (a. 9 II) 
2.46 - 2.67 	(m, 	2 II) 2.79 - 3.90 (in, 	3 H) 3.75 (s. 	2 II) 	4.08 
- 4.20 (m, 2 II) 	6.85 	(d, J=8.4 Hz, 	1 H) 7.04 (d, 	.178.4 Hz, 	2 
6)1.14 - 7.34 (m, 	2,H) 7.67 (dd. 	3=8A, 	2.5 11z,.1 II) 	8.11 
(d. 	J=2.5 Hz, 	1 11). _ 
MS ESI/APCI Dual past: stsLimu.. 

Reference 
Example 
A412 

0 

• H 	I F 
-:ta,„,..,--.. 

'PER (300 kHz, CHLONFOIN-d) 	6 PPM 1.18 - 1.33 (m, 3:1) 
2.25 (s. 	3 II) 2.47 - 12.59 (m, 	2 11) 	2.82 - 2.93 (m. 	2 It) 	3,72 
(s, 2 ID 4.05 - 4.20 (m. 2 H) 4.33 01, J=8.1 Hz, 	2 10 	6.74 
(d, J=8.1 Hz 	1 II) 7.04 - 7.18 (m 	2'1).  
NS ESI/APC1 	Dual mosi: 	32001+111'. 

Reference 
Example 
A413 

.,..---. 
H 

--- • 	40  

111 11112 (300 )1Hz. CHLOROFORM d) 	6 'PPM 1.29 (t, 	3=7.1 Hz, 	3.H) 
2.52 (t, 	9=6.4 Hz, 	2 fl) 	2.88 (t, J=8.4 Hz, 	2 II) 	3.73 (a, 2 
H) 4,14 (it, 	1=7.1 Hz. 2 II) 	5.37 	(a. 2 ID 	6,78 (d, J=8.7 Hz, 
1 H) 7.30 - 7.41 (m, $ H) 7A3 - 7.49 (m,.2 11) 7.50 (dd, 
J=8:7, 	2.5 Hz, 	1.H) 	8:08 (d, 	J=2.5 Hz, 1.1). 
HS ESITAPC1 Dual Pea is 3151.11+HP, 	337111-111a.r. 
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[Table 18-60] 
Compound 

No, 
Structure Analytical Data salt 

information 

Reference 
Example 
A-414 

I) 
-"Thy--  

11 	40 
• 0 

11 111(2 (200 	11z, CHLOROFORM-d) 	6 	cam 1.25 (t, 	1=7.1 Hz, 	311) 11 
 2.27 (s, 	3 ID 2.52 (to 	J=6.5 Hz. 2 H) 	2.89 (t, J=8.5 Hz, 2 

H) 3.71 	(s, 	2 H) 4.14 (a, 	J=7.1 Hz, 2 H) 	5.07 (s, 2 H) 	6.83 

H
(1
.
, 	3=8.2 Hz, 1 H) 7-.04 - 7.14 (m, 	2 13) 7.28 - 7.47 (m, 	5 

11S ESI/APCI Dud POPi: 3281Y+HP, 350111+11ar. 
HRES1/9PCI Duel nega: 3261.11-111- • 

R 
Example 

A-415 

0 
I 

-"lok----‘14- "-----2"1'. 
H 

x ZY 

F 

'PI 10112 (300 HAY, CHLOROFORM-d) 	6 ppm 1.25 (t, 	J=7.1 Hz, 2.11) 
2.48 - 2.55 (m. 	2 11) 	2.56 - 2.70 C. 2 H) 2.88 (t, 	J=6.5 Hz, 
2 H) 3.74 (s. 2 ID 4.07 - 4.22 (m. 4 ID 6.82 - 6.89 (m. 2 -H) 
7-.20 - 7.28 	(m, 	2 H). 
HS ESI/APCI 	Dual POS1: 	320131+111'. 

Reference 
Example 
A-416 

o 

..---,-11-......-The 	00  
H 

• 

8 

'II NH (300 MHz, 011L012080138-41 6 PPM 1.20 -.1.29 (n), 3 H) 
2.20 (8, 3 11) 2.48 - 2.55 (m, 	2 H) 2 86 	2.72 (m, 2 H) 238 
(t, 	J=6.5 Hz. 2 11) 	3.71 	(s, 	2 II) 4.08 - 4,23 	(m,,4 II) 	8.89 - 
6.78 On, 1 H) 7,04 - 7.14 (m, 	2 H). 
HS ESIAPCI foal posi: '2341M+111'. 

Reference 
Example 

A-417 

o 

- ---.0 1C-----.14 • 
hi 	

0 • 

F 

111 11112.? (300 MHz, CHLOROFORM d) 	6 	ppm 1.26 (t. 	J=7.1 Hz, 	2.11) 
2.46 - 2.57 (n, 	2 II) 	2.59 - 2.74 (In, 	2 ID 2:82 - 2.90 (m, 	2 
H) 	2.72 (s, 	2 11) 4.15 (u. 	J=7.1 Hz, 	2 11) 4.25 	(t, 	J=6.8 112, 
2 H) 	6.86 - GAB (En, 	1 to 	6.98 - 7.15 	(m, 2'-H). 
HS ESI/APCI Dual POSi: 33811+111. 

 

Reference 
Example 

A-41 8 

	

...0
1

.„,„ ..,..N 
	N ,, 

	

H 	1 

40  
111 HIR 1.308 MHz, C11013080111-d) 	6 	PPM 1.26 (t, 	J=7.1 Hz, 	3'11) 
2.37 (s. 	2 H) 2.54 (t. 	1=6.5 Hz, 2 H) 	2.9g (t, ..1=6.5 Hz, 	2 
H) 3.90 Ils, 	2 ED 4.14 (u, 	J=7.0 Hz, 2 ID 	8.98 - 7.07 On, 	2 
ID 7.18 - 7.25 (m. 	2 H) 7.93 - 8.19 Cm. 	1 11) 8.34 (d. 	J=1.2 
11.4, 	1 	H). 
112, ESI/APCI Dual pos11 21811+111*. 

Example 

A-419 

Reference . 3.77 

o 

H 	lo 
6 

is 
111.1IHR (300 MHz,CHLOROFORM-d) 	8 urn 1.26 It, ,J=7.1 Ha, 3 11) 
2.23 (s. 	Q H) 238 - 2.70 (m, 	2 II) 	2.91 	(t, 	J-6.5 -Hz. 2 II) 
(s, 2 H) 4.01 - 4.25 (m, 2 H) 0.70 - 8.77 (m, 	1 U) 6.78 _ 6.84 (m. 1 ID 8.87 - 8.99 (m, 	2 H) 7 07'(4. J=8.2 Hz, 1 H) 

7.17 - 7.24 	(m, 	2 H). 
MS. ESI/AP01 Dual posi: 328.i11oly. 

Reference 
Example 
A-420 

o 

moo-̂ o-&-"mi 	a  
A 

-"Pj  • 0 

91 HER (300 )(Hz, CHL0R0F0R1H) 6 um 1.26 (t, J=71111z, 3 H) 
2.35 (s, 	3 H) 2.81 .(t. 	J=6.4 Hz, 2 H) 	2.86 a. .1=6.4 Hz. 	2 
11/2.71 	(s, 	2 H) 4.14.(.q, 	J=7.112., 2 ID 	5:08 (s, 2 H) 	6.89 
- 6.99 	(m, 	2 II) 	7.04 - 7.11 	(m, 	1 H) 	7.18 (d, 	.17.8.0 Hz, 	2:H) 
7.32 (tL 	J=8.8 Hz. 	2.1l). .   	, 
IS.ESI/APCI Dual pOSI: 3461.X+H.11 , 3681X+Hai. 
MS ESI/APC1 Dual neaa: 34401LH1". 
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[Table 18-61] 
Compound 

Not  Structure Analytical Data set 
information 

Reference 
Example 

4-421 

o 

WO • 40 

iii NKR (300 MHZ, CHLOROFORH-d) 	8 	PPM 1.25 (t, 	1=7'.1 Hz, 3.H) 
2.26 (s, 	3 H) 2.52 (t, 	.1r8 5 Hz, 2 H) 	2.89 (t. J=6.5 Hz, 	2 
11) 3.71 (s, 	2 H) 4.14 (a, 	J=7.1 Hz, 2 11) 5.02 (s, 	2 H) 	6.81 
(9, 3=8.2 Hz. 1 ID 7.02 - 7.14 (m, 4 H) 7.36 - 7.44 (6, 	2 
11). 
MS ESI/APCI Dual POSi : 34.611+111', 36811+110. 
11S'ESI/APCI Dual nese: 24411-Hr. 

Reference 
Example 
A422 

o 

---to-1.-------e 
A 	 ,,t

iyi. 

 
I  

l \e 

NI NKR (300 kHz, CHLOROFORM-d) 6 ppm 1.25 (t, J=7.1 Hz, 3 ft) 
227 (a, 8 ID 2.53 (t, J4.5 11z, 2 H) 	2.89 (t, J4.5 Hz, 2 
H) 351 (s. 	2 H) 4-.14 (m, 	J=7.1 Hz, 2 11) 	5.08 (s, 2 II) 	8.80 
(a...1=8.2 Hz, 1 11) 	7.06 - 7.15 	(m. 	2 II) 	7.20 - 7.26 	(m, 	2 H) 
7.44 - 7.50 	(M. 	2 H). 
HS ESITAPCI Dual mosi I 41214+1111 , 4341.11+11a11. 
145 ESI/AP61 	Dual nasal 	4101.11-H.1- , 	4461.11+311-. 

Reference 
Example 
A423 

(ji 
.„..-----,cr.---.,,,,,--... N,..---,,, 

H 
• 

I II IIBB 	(600 .MHz, CHLOROFORM-d) 	6 	DIM 1.00 1.00 - 1-10 (a. 2.H)-  
1.25 (t, 	J=7.2 Hz, 	3 H) 	1.37 - 1.56 (a, 	3 11) 	1.86 - 1.94 (m, 
2 Id) 	2.14 - 	2.23 (ro, 	2 H) 	2.46 - 2.58 	(m, 4 II) 2.87 	(4, 
.1=6.4 Hz, 2 II) 4.10 - 4.20 (m, 	3 H) 6.88 - 8.95 (m. 	3 ID 
7.22 - 7.29 (m, 	2 I). 
HS ESI/APCI Dual sosi: 	3061.15+11'. 

Reference 
Example 
A424 

0 

H 	
'0

40 

111 /IR (200111z, CHLOPOF(31118d) 	6 Dam 1.19 - 1.33 (m. 3:A) 
1.34 --.1.71 	(m, 7 H) 	1.93 - 2.10 (a, 	2 H) 2.44 - 2 58 (m, 4 
ID 2.80 - 2.96 (m. 	2 II) 4.04 - 4.23 (m, 	2 II) 	4.47 - 4.59 (m, 
1 II) 	6.83 - 8.99 (n, 	3-H) 	7.17 - 7.34 	(m..2 II). 
MS ESI/APCI Dual nest: 3061.1511111 . 

Reference 
Example 

A-425 

o 

------vic.------14- 	,..-----14 	is 
H 

m 

i 

'H.108 (300 Hz, CHLOR0FORII-d) 	6 ppm 1.28 (t, Jr7.1 Hz. 2 H) 
2.36 (s, 	3 II) 2.51 	(t, 	J=0.4 Hz, 	2 A) 	2.87 (8., J=0.4 Hz, 	2 
H) 	3.73 (s, 	2 II) 4.16 (m, 	34.1 Hz, 2 ID 8.97. - 7.08 (m. 2 
H) 7.14 - 7.25 (m, 	2 11).7.78 (d. Ja2•2 Hz, 	1 II): 7.92 (9, 
Jr2.2 Hz, 1 ID. 
MS ESI/AP01 	Duel pea 1 : 	2491E+111'. 

Reference 

A426 
Example  ample 

la 

7-...tril.....„---..
r

.,.7,..„„Thi  ...- 	40 
9 

• 

91 LAIR` (300 1111z, CHLOROFOR15-d) 	6 	arm 1.26 (t. 	J=7.1 Hz, 	3 II) 
2.36 (s, 	3 H) 2.52 (t, 	J=6.3 Hz, 2 II) 	2.05/ 	(t. •Jr6.3 Hz,  '2 
6) 2.76 (s. 	2 B) 4.15 (4, 	12'7.1 Hz, 2 H) 	6.99 - 7.09 (m. 	2 
ID 7.15 - 7.25 (T, 2 II) 7.47 - 7.56 (el, 	1 II) 7.82 (d..1=2.0 
Hz, 1 ID. 
DS ESI/APCI Dual InSi: 33311NIF. 

Reference 
Example 
A427 

a 

-"a'lk--- 	40 
H 

m 	
• N-- 

	

H) 7.34 (d; 	Jr2.2 Hz, 1 H). 
 

'If 14BR (300 Ifffz, 0111.0ROFORN-6) 	6 pbm 1.26 (t, 	J=7,1 Hz,-3 HI 
2.32 (s. 3 H) 2 AD (s, 3 H) 2.52 (t, J=8.4 Hz, 2 H) 2.87 (t, 
Jr6.4 h, 2 H) 3.72 (S, 2D) 4.19"(8. 3=7.1 Hz. I H) 4.05 
(a, 	2 H) 7.01 (d, 	.1,8.4 Hz, 1 11) 7.15 (dd, 	Jr8.4, 2.2 Hz. 1 

BS ESI/APCI 	Dual POS.i: 2671.14+111'. 3891.1f+Har. 
AS ESI/APCI Dual nasal 365114-Ht. 
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Table 18-62] 
Compound 

No 
Structure Analytical Data sal 

inforatnon 

Reference 
Example  

A-428 

0 

..............or
k.......„-Th, 	. 	• 

1 
H 

t11 MAR (300 Hz, 0111.0ROFORti-d) 	6 	ppM 1.17 - 1.40 (M. 4 11) 
1.e8 - 1.92 k. 	3 11) 	1.94 - 2.40 (m, 	3 H) 2,46 - 2.57 Cm, 2 
II) 	2.58 - 2.67 (m, 	2 JD 	2.83 - 2.98 (m, 	2 HI 3.00 - 3.17 (m, 
1 11) 4.15 (H, 	J+.7.1 Hz, 2 ID 7.12 - 7.33 (m. 	5I). 
MS ESI/APCI Duel Peal: 2761114-Hr . 

Reference 
Example 
A-429 

o 

H ill 

o 

'H 11112(300 MHz, CHLOROFORM-d) 	6 aS 0.36 - 0.43 Ho, 2 ID 
0.51 - 0:59 (m. 	2 H) 1.19 - 1.29 Cm, 	6 ID 2.51 	(t. 	3=6.4 az, 
2 H) 	2.87 (t, 3+8-.4 Hz. 	2 H) 	3.71 (a, 	2 ID 4.06 Cs. 2 ID 
4.os - 4.18 Cm, 	2 11) 6.75 (d, 	J=8.4 Hz, 1 H) 7.57 (dd, 
3=-8.4, 	2.5 Hz. 	1 117 	8.02 	(d, 	1=2.5 Hz. 	1 I). 
IIS ESE/5901 Dual pOSI: 203(1141W. 

Reference 
Example 

A-430 

o 

....----..--L.."--.14  
H 	I 

--+. 	6 

11 OR (300 101z, CHLOROFORM-d) 	6 ppm 0.06 - 0.10 (m; 2 11) 
0.29 - 0.52 (m. 	2 IC .0.73 - 0.90 (ril. 1 N) 1,20 - 1.82 (m, 3 
11)1.331 - 1.71 	(m, 	2 ID 	2.44 - 2.57 (m, 2 II) 	2.82 - 2.93 (m, 
2.11) 	3.72 	(s 	2 -I) 	4.06 	- 4.20 	(m. 2:H) 	4.34 Ct. 	J=6.8 Hz, 	2 
1,1 	6.70 (d, 	3=8.4 Hz, 	1 H) 	7.57 	(dH, 	3=8.4, 	2.5 Hz, 	1 	11) 
3.01 - 	8.09 	(m. 	11): 
MS.ESIJAPCI Dual poSi: 29301+1111 . 

Reference 
Example 
A-431 

c 

---t-k---N 	so H 
•' 

...,rek...., 

'H 1112 000 1111z, DIISO-d,) 	6 	PPM 1.17 (t. 	3=7.1 Hz, 3 H) 	2.38 
- 2.44 (M. 2 ID •2.46 (s, 	3 ID 	2.64 - 2.71 .(m, 	2 H) 	LOU 	(a, 
2 ID 4.04 (a, 	3=7.1 Ha, 	2 El) 	5.07 	(s, 	2 11) 	8.94 (d. J=8.7 
Hz, 	2 A) 7.21 (d, 	J=8.7 Hz, 2 II) 7.27 	((I, 3=7.9 Hz, 	1 ID 
7.73 	(dd, 	J47.9" 	'2.2 Hz, 	I II) 	8.51 	(d, 	3=2.2 Hz, 	1 E), 
YS ESI/eP61 Dual posi: 1291.1+11% 3511.11+11ar. 
ES ESI/11PCI Dual net: 32711-Hl. 

Reference 
Example 
5-432 

0 

Ii 
..

..-..
0

„.....,...
„,

„.-..,,
iv

...,-,,  

H A 

'II NKR (800 )1Hz, CHLOROFORM -,1) 	6 PPM 0.7? - 0.81 (ni, 2'H) 
0.82 - 0.89 (m, 	2 II) 	1_20 (t, 	.1=7.1 Hz, 	8 11) 2.43 (t. 	3=6.7 
Hz, 2 ED 2.78 (a, 2 ID 2.86 (t. 3=6.7 Hz. 2 ID 4.08 (x. 
1=7.1 Hz, 2 11) 7.14 - 7.24 (m, 	1 11) 7.25 - 7.221 	(m, 4 I). 
IS 'MAPS! Dual P03i: 2481.11,1111. 

Reference 
Example 

A.4133 

1  
0 
II 

,..---..xy,- -..,„......--..., 

H A 

'11 NNW (300 Hz, CHLOROFORM-d) 6 ppo 0.73 - 0.86 Cm. 4 10 
1.21. 	(t, 	2=7.1 Hz, 	3 II) 2 43 (t..14.5 Hi. 	2.H) 	2.76 (s, 	2 
H) 2.85 Ct. 3=6.0 11z, 2 11) 4.09 (q, J1.1 Hz, 2)3,) 7.19 -
7.33 (m, 4 H). 
us ESI/AFCE Dual posit 202D44 /11'. 

Reference 
Example 

A-443 

o 

^

a-jc..--The 	40  
19 

. 	.-- 

11/11116. (300 MHz, D1S0-dd 	6 	ppm 1.17 (t, J=7.1 Hz. 3 11) 	2.38 
- 2.44 	(m. 	2 II) 	2.64 - 2.72 (rp, 	2 II) 	3.61 	Cs, 	2 11) 	4.04 	(q. 
24.1 Hz, 2 ID 5.10 (8. 2 H) 6.95 - 7.92 (m, 211) 7.20 - 
7.27 On. 	e II) 7.77 (a, 	J=7.7, 	1.8 112, 	1 11) 	8,40 (dd. 	3=4.9. 
1.8 	Az. 	1 	I). 	 . 	, 
MS ESI/APCI Dual p 	' • 3291.1+111' 	351L11+11 1* 
HS ESI/AP01 Dual neixa: 32711-H1'. 
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[Table 18-63] 
Compound 

No. 
Structure Analytical Data sox 

mmrmaton 

Reference 
Example 
A-435 

o 

	

-----t-i-....,---ar....."-., 	

41 
H 	[ 	1 

--...."%lo  

91 H116 (300 1311z, CHLOROFORM-d) 	6 	ppm 0.94 -1.13, (m, 2 II) 
1.28 (t, 	J=7.1 h, 	9 13) 1.32 - 1.62 (m. 	3 H) 	1.83 - 1.95 	(m. 
2 11) 	2.06 - 2.21 	(m, 	2 H) 	2.43 - 2.57 	(m, 4 0) 	2.82 - 2.92 
(M. 	2 H) 	8.98 - 4.13 (m, 	1 9) 4.10 - 4.20 (m, 	2 H) 	6.79 - 
6'87 	(in, 	2 H) 8.90 - 6.99 	(ol, 	2 H). • 
HS Esiieci Dual Post: 	3241.114111'. 

Reference 
Example 
A-435 

o F  

/--0 	/-,. 	,- 
H 	 --... 

11/1161 (300,11Elz, CHLOROFORM-d) 	6 	PPM 0.96 - 1.17 (m, 2.H) 
1.27 (t. 	J=7.1 11z, 	3-H) 	1.87 - 1.67 Dm 	3 H)'1".85 - 1.99 	(m, 
2 ID 	2.10 - 2.25 (m, 	2 11) 	2.46 - 2.59 	(in, 	4,.H) 	2.88 	(t. 
J=8.5 Hz, 	2 11) 4.05 - 4 30 (m, 	9 11) 8.87 - 8.99 (m, 	2 ID 
7A5 -- 7.58 (to, 2 h. 
1/9131/APCI 	Dual post: 	3741.14•811 . 

Reference 
Example 
A-437 

o 

„.-----0.--11.-.....---- 4  
H 	0 	I 

111 111(R (300 MHz, CHLOROFORM d) 	6 	PPM 0.58 - 0.71 (m. 2 11) 
0.90 - 1.02 	(m. 	2 11) 	1.23 	(t. 	J=7.1 Hz, 	3 II) 	1.78 - 1.93 	(rot 
1.H) 	2.53 	(t, 1=6.5 Hz, 	2 11) 	2.92 (t. 	J=6.5'Hz, 	2 9) 3.80 
(p. 	2 H) 4.15 (u. 	1=7.1 Hz, 2 H) 6.75 - 3.83 (m, 1 H) 7.00 - 
7.10 (m. 	2 H) 7.28 - 7.38 (m, 	3 II) 	7.97 - 8.08 (m. 	1 I). 
HS FSI/APer Dual PPSi: 3411.11+H.D. 

Reference 
Example 

A-438 

o 

---'0  
IS 	

I 
H

• 	-- l` 
---. 	1  

193 NW (300 MHz, CHLOEOFORH-d) 	6 ,Aem 1.25 (t. J=7.1 11z, 3'9),  
2.52 it, 	1=6.5 Hz, 2 1)'2,88 (t. J=6.5 Hz, 2 H) 	3.74 (s. 	2 

	

4.13 (4, 	3J-r.1 Hz,, 	2 11) 	5.17 	(s, 	2 ID 	6.89 	- 	6.95 (I), 	2 ID  
ID 7.21 - 7.26 (6, 	2 11) 7.48 	(dd, 	J=8.4, 	0.7 Hz, 	1 ID 7.69 
(del, 	J=8.4. 	2.4 Hz, 	1 11) 	8.55 	(dd. 	J=2A, 	0.7'Hz, 	1 II). 
11S,ESIA9PCI Dual POSi: 	3491.1141111 , 371111+19d '. 
MS 5S1iA9t1 Dual mesa: 3471.1-91- , 38301+611-. 

Reference 
Example 
A-439 

o 

..----0.-JC....-----N 	dim  
H 

W • 	\,__ 
N-.1 

91.111? (300.11112, CHL0R0F01313-8) 	6 	PPM 1.25 (t, 	J=7.1 Hz. 	3 ID 
2.0 ((I; .1=1.1 Hz, 	3 LI) 	2.52 	(t, 14.5 Hz. 	2 9) 	2.88 (t, 
S=6.5 Hz. ,2 H) 3.74 (s, 2 ID 	4.14 	(u. 	J=7.1 Hz, 2 H) 5.28, 
(s, .2 H) 	3.93 - 6.98 (m. 2 H) 7.21 - 7.26 to), 	2 H) 7.41 	C. 
J=1.1 	Hz, 	1 H). 
/IS D91/61301 Dual posit 	235011+HP, 3571.11+11a11 . 
gS ESI/API 	Dual nasal 	3331.13-111- . 

Reference 
Example 
A440 

o 
II 

A  
• •̂•-i% 

NS
113 

111 He .t3g0 MHz, 01110R0FORI-d) 	6 PPM 1.25 (t, J=7A Hz, 3,H) 
2.53 (t; 	J=6.5 Ez, 2 II) 2.89 (t, J=6.5 Hz, 3 ID 	3.74 (s, 	2 
H) 4.14 4q. d'27.1 Hz. 2 11) 	5.13 (s, 2 11) 	6.03 (6, J=4.5 Hi, 
1.13) 	6.96 - 7.00 (m, 	2 9) 7.20 - 7.30 	(m, 2.H) 7.39 (6, 
J=4.6 Hz, 1 II) 7.51 	(s5 	1 ID. 

ESUAPCE Dual post: 	36011(411 , 3821.11+11a1 1 . 
Its ESI/gcl, Dual nepa: 3581.11411- . 

Reference 
Example 
A-441 

o 
1 

-r4 
H 	 0 

91,1111% (300 1111z, CHLOROFORM-c1) 	6 ppm 1.20 - 1.30 (m, 	3 11) 
2.37 (s, 	3 13) 2.44 - 5.60 (iii, 	2 H) 	2.83 (t. 	Ji6.3 Hz, 	2 H) 
3.76 Cs, 	2 H1 4.08 - 4.20 (m. 	2 IT) 7.03 -7.12 (m. 	2 11) 7:18 
- 7.26 (m, 2 II) 	8:49 (s, 2 I). 
MS ESDIRCI Dual POSi: 31611+Hr. 
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Table 18-64] 
Compo and Structure Analytical DataBo, informal= 

Sail 

Reference 
Example 
A-442 

o 
II 	II 

10 i  
H 	1 

'''s• 	a 

119 NM 1900 MHz, CH11013011014-4) 	8 	PPM 1.19 - 1.32 (M, 3 H) 
2.05 (s. 	2 A) 2.4 Cs. 	:3 4 2.55 (t, 	..1=3.4 Hz, 2 H) 	2.82 - 
2.98 (m. 2 H) 3.67 - 3.79 (m. 	5 H) 4.06 - 4.22 (m, 2 ID 7.00 
- 7.09 	(m, 2 H) 7.36 - 7.37 (m, 	2 11) 7.56 (d, 	J.1.9 Hz, 	I H) 
7.89 (A, 74.9 Hz, 1 ID. 
Hs esuleci Peal post: 8491.11411., 

Reference 
Exam* 
A-443 

,„...,...
cr 1./.......7  

H 	
L 	

F 
++:1,1--- ,0---)c 

F 

Al N)111 (309 111x, CHLOROFOR11-(1) 	5 	PPM 1.26 (t J 	.14.1 Hz, 	3-1) 
2.22 (s. 	8 H) 2.45 - 2.56 (m, 	2 HY 2.83 - 2.94 (n, 	2 H) 	3.71 
(s. 	2 11) 4.14 (o, 	3=7.1 Hz, 2 H) 4.75 (o, J=8.7 Hz, 	2 HI 
7.41 	- 7.49 	(m, 	1 H) 	7.83 - 7.91 	(m, 	1 11). 
MS ESI/APC1 Dual vo 	is 3211.4+1111 . 

Reference 
Example 
A-444 

o 

-----0-1"-----Ther--  
H 	xi 

N 

Al NE (300 MHz, CHLOROFORW-d) 	6 PPM 0.06 - 0:17 (al, 2 11) 
0.89 - 0.51 	(m, 	2 II) 	0.75 - 0.91 (m. 	1 H) 	1.18.- 1.30 	(m,,3 
if ) 1.61 - 1.74' (m, 	2 11) 	2.15 - 2.22 (m. 	3 11) 	2.47 - 2.58 	(m, 

ED 2 	2.81 	- 2.34 (m. 	2 II) 	3.08 (s. 	2 ID 	4.06 - 4.20 (m, 	2 H)
„,ii, 

 
4.26 (t, 	3=6.8 Hz, 	2 1) 7,35 - 7.41 (m, 	1 H) 7.80 - 7.90 	(rot 
1 	ID. 
MS 521/APC1 Dual POSI: 30711+111. 

Reference 
Example 

A-445 

11 
-p 	r."'"-., 	, - 

H 
8 

AI 111113 	(300 M11z, C1101101101111-4) 	5 	PPM 0.99 -.1.21 	(m. 	2 11) 
1.28 (t, 	34.1 Hz, 	3 H) 	1.33 - 1.62 (m, 	311) 1.81 - 1.94 (m, 
2 11) 	2.09 - 2.24 (m, 	2 ID 2.42 - 2.60 (m, 4 A) 2.87 (t, 
3=6.6 Hz. 	2 H) 4.15 	(o, 	347.1 Hz, 	2 LI) 4.79 - 4.95 (m. 	1 1) 
6.56 - 6.70 (m, 	1 II) 7.22 - 7.37 (m, 	1 II) 7:92 - 8.01 	(m, 1 
I). 
MS. ESI/APCI 	Dual oosi: 	3251.14 4-111% 

Reference 
Example 

A-446 

0 	 CI 

..-....) 
- 	H 	N 

H 

'II NKR (300 lillz, CHL0ROFORH-0) 8 PPM 1.20 (t, 347,1 Hz. 31) 
1.31 	(s, 	6 ft) 2.40 (L 	J=3.5 Hz, 2 H) 	2.71 	(s. 2 H) 	2.80 (t, 
J=6.5 Hz, 	2 H) 4.07 (o, 347.1 Hz, 	2`1) 7,24 - 7.34 (to. 	2 ID 
737 - 7:48 (m, 211). 
HS ESIAPC1 Dual nos:.28411+11.11. 

Reference 
Example 

A-447 

o 

--"ttiri n,-3
.. 

 
19 	I -.... 	

o

..--)N 

TAU (300 KHz, CBLOROFORKA) 	6.  ppm 0.97 - 1.11 (m. 4 11) 
1.26 (t, 	.1.7.1 Hz, 	3 11) 2.01 - 2.16 (m, 	1 H) 	2.54 (t, 3=6.6 
Hz. 	2 H) 2.92 et. 	146.5 Hz, 2 ID 3.85 (s, 2 ID 4.16 (4, 
1=7.1Hz. 2 ID 7.14 -.7.23 (in, 	1 11) 7_37 - 7.44 	(m, 	2 11) 
7.47 - 7.55 (m, 	2 13) 7.67 - 7.77 (m, 	1 11) 8.61 - 8.73 (m. 1 
H). 
DS E$1/APC1 Dual POW 3241.19111 . 

Reference 
Example 
A-448 

o 
------0,1\/'1N  

H 	0 	. 	
•-• 
4., 

$11 1128 (300 az, CHLOROFORM-d) 	6' PPM 1.26 (t, 34.1 Hz, 31) 
2.43 (s, 	8 H) 2.53 (t, 	148:4 Hz, 2 H) 	2.90 (t, 3=6.4 Hz, 2 
11) 3.21 (so 2 11) 4.14 ko, 	34.1 Hz. 2 11) 	5.06 	(s, 2 II) 7.03 
- 7.07 	(m, 	1 II) 7.13 - 7.19 (m. 	1 H) 732 - 7:41 (m, 4 11) 

 8.27 	(m..1 II). 
HS ESIO1Pel Dual posi: 3291.11+4', 3511.1tHar. 
MS ESI/APCI Dual nose: 32711-H11, 3631.11.61.11. 

[0437] 
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[Table 18-65] 
Compound 

No. Structure Analytical Data Salt 
nformabon 

Reference 
Example 
A-449 

o 

••  
H 

4, • 40  

'If HIE (300 MHz, CHLOROFORM-d) 	5 cum 1.26 (t, 3=7.1 Hz, 3 A) 
2.53 (4, 	J=6.5 Hz. 	2 /1) 	2.90 (t, J=6.5 Hz, 	2 ID 	3.81 (s, 	2 
H) 4.14 (el, 	14.1 Hz, 	2 1) 	5.05 (s. 2 H) 	6.94 - 7.01 (m. 	3 
10 7.27 - 7.42 (m. 6 10. 
HS ESJ/APCI 	Dual _most: 	3/41.241.11 1 , 3361.11110.• 
NS ESE/APCI 	Dual nezal 	3121.11-111-, 3481.34-611-. 

Reference 
Example 
A450 

°I .„---.0.4-....,---..„ 

H 	III 
• 
l 

'H NKR  (300  MHz,CHWROFCFR-0) 	5 PPM 1.26 (t. J=7.1 Az. 3 11) 
2.28 (s. 	3 ID 2.52 (t, .1-.6.5 Az, 2 II) 	2.89 (t, 1=6.5 Hz, 	2 
R) 8.81 	(s. 	2 II) 4„1,4 (u. 	J=7.1 Hz, 2 ID 5.02 (s, 2 II) 	6.64 
- 8.90 (4), 2 10 	7,05 - 7.11 	(m. 	2 11) 	7.30 - 7.41 	(m, 	4 11). 
MS E51/11FCI 	Dual posi: 	3281,14+1111 , 3501.144110 4 . 
us ESE/3261 Dual !ma: 3261.11-11-, 36211(+611-. 

Reference 
Example 

A-451 

o 

...---0.--11---4-Thi. 
H 

..-- 0 

'11 MAR (300,11HM, CHLOROFORM9) 6 	mkt 1.26 (t, J=7.1 Hz, 3;H) 
2,25 	(s. 	3 II) 	2.52 (t. 	J=6.5, Ilz, 	2 fl) 2:88 	(t, 	Ja6.5 Hz, 	2 
III 3.73 (s, 	2 Ill) 4.14 	(d. 	J=7.1 Hz, 	2 CI) 	5.32 	(s. 2.11) 	6.76 
(dd. 	J=8.5, 	0.5 11z. 	I 0'7.18 (d, 	1r8.0 Hi. 2 II) 7.25 	(6, 
J=8.0 Hz, 	2 II) 7.58 (dd, J=3.5. 2.4 Hz, 	1 II) 8.06 (dd, 
J=2.4„ 0.5 Hz, 	1 II). 
HS Estnni Dual posit 3291141.11 , 3511.14+Nall. 

Reference 
Exam le p 

A-452 

o 

.--"..°Cim _

0

4  )1 	l 
...- 

'11 AMR (300 MHz, CHLOROFORM d) 	5 ppm 1.26 (t, J=7.1 Hz. 3:A) 
2.52 (t, 	J=6.4 Hz. 2 0) 2.88 (t 	4=8,4 Hz, -2 A) 	3.72 (s, 	2 
if) 4.14 (q. 	J=7,1 liz,3 H) 	5.33 (s, 2 H) 	6.77 (dd. 3=8.5. 
0.5 Hz. 	1 H) 7.31 	- 7.36 (m, 	2 II) 7.36 - 7.42 (m. 2 H) 7.60  
{dd. 	J=8.5, 	2.5 Hz, 	1 II) 3.03 (dd, 	1=2.5, 0.5 Hz, 1 ID. 
Ns ESI/APCI Dual POSI : 3491)4+Hr. 371111+Nar. 
IS ESI/APCI Dual negal 347111 H) 	3831)1+611-. 

Reference 
Example 

A-453 

o 

• 
H 	I 

i 

• 
A 

111./1148 (300 MHz, CHLOROFORM-d) 	6 Ppm' 0.08 - Q.17 (m, 	2.1i) 
0.41 - 0.53 (m, 	2 H) 0.76 - 0,93 (m. 1 II) 1.26 (t, 	J=7.1 Hz, 
3 11) 	1.66 - 1.76 (m. 	2.H) 	2.44 - 2.57 (m, 	IV 2.77 - 2.94 
Cra . 	2 11) 	3.71 (s..2 ED .4.15 (P. 11P7.1 Hz, 2 s) 4.39 - 4.47 
(n. 	2 If) 7.68 (d. 	J2.3 Hz. 1 1.1) 7.94 	(d, 3=2.2 Hz, 	1 II) 
MS ESI/APCI Dual vast: 3271.11+Hf. 

Reference 
Example 
A454 

o 

. 
H 	di 

' 

RDIVR (300111z, CHLOROFORM d) 	S.  ppm 1.26 (t, Jr7.1112, 3 II) 
254 (t. 	S=8:5 Hz. .2 3) 2192 (t. J=6,511z, 2 Hi 3.86 (s. 2 
ID 4.04 Cs 	3 11) 4.15 (a, 	J=7.1 Hz, 2 11) 6.65 - 6.71 	(in, 1 
10 .7..30 - 7.36 (o), 	1 Hi 7.37 - 7,44 (m. 	2 11) 7157 - 7.68 (n. 
1 II) 7.98 - 8.05 (m, 	2 H)1 
ISTSI73P61 Dual Pesil 31511511'. 

Reference 
Example 

A-455 

o 

-.---4„ 

-... 
i+ (M. 

--... 

....-' 	. 

'H NKR me Aliz. CHLOHOFORIEd1 r5 PPM 1.26 (t, J=7.1 Hz; 3 II) 
2,54 	(t. 	J=6.5 Hz, 	211) 2.91 	(t, .1=6.51z. 

 
	2 '1) 3.87 (s. 	2 

H) 4.15 (d. J=711 Hz, 2.11) 7.39 - 7147 (A, 2 ID 17163 - 7.77 

	

2  II) 	7.38 -7.38 	410 . 	3 11) 	8.60 - 8136 (m. 	1. 11). 
HS 631/6261 Dual posi: 3191.11+HP. 

[0438] 
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[Table 18-66] 
Compound 

N0- 
 Structure Anahrtical Data SO sap 

Reference 
Example 
A-456 

0 

----0 	
N 	

I 
 -------_-0  

I 	F 

'11 NOR (300 11Hz. CHLOROFORM -d) 	6 ppm 1.26 (t. J=7.1 Hz, 	3 13) 
2.53 (t. A.4 Hz. 2 H) 2.90 (t. 5=6.4 Hz. 	2 11) 	3.82 (s, 	2 
II) 4.14 (q, 	J=7.1 Hz, 2 ED 	5.15 (s. 2 H) 7.29 - 7.40 (m, 	5 
II) 7.56 - 7.64 (a, 1 II) 8.43 - 8.42 (0, 1 p• 
35 ESI/APCI 	Dual POSI: 	3831.10-11.1*, 405111•Ifar. 
MS ES1/APC1 Dual nen: 381111-111- . 

Reference 
Example 
A-457 

o 

---" "VIL---- -"t(M 
A 	. 

IN 	
-- 

--- 
F 

'II 14118 (300 HIlz, CHLOROFORM-d) 	6 	PPP 1.25 (t. 	J=7.1 Hz. 	3 H) 
2.53 (t. 	5=6.5 Hz, 	2 H) 	2.90 (t, 	J=6:5 Hz, 2 H) 	3.82 (s, 	2 
as 4.14 (q. 	Jr7.1 liz, 2 ED 	5.41 	(s, 2 IV 6.e4 - 6.89 (m. 	1 
H) 7.31 - 7.37 (m. 211) 7.29 - 7.45 (m, 	2 H) 7.74 - 7.80 Cm. 
1.11) 	8.48 - 	8.47 	(m, 	1 11). 
115 ESI/APCI 	Dual cosh: 	3881/43-111', 405151+11a1 4 . 
AS ESI/APC1 	Dual nese. 	31611.1.1-111- . 

Reference 
Example 
A-458 

0 

-----.0--11,--,---w---... 	0,-- 
H 

..-..„,"----T51-„, / 
1 

N  mt,-- 

1111118 (300 MHz. CHLOPOFORX-d) 	6 	PPM 1.28 (t, 	5=7.1 Hz. 	3 ID 
2.54 (t. J=6.5 Hz. 2 ID 2.92 (t. J=6.5 Hz. 2 ID 3.83 - 3.87 
(m. 	2 H) 	3.90 (s 	3 11) 4.15 (q. J=7.1 Hz, 2 H) 7.21 	- 7.20 
(m. 1 H) 7.37 - 7.45 (m, 2 H) 7.62 - 7.71 (m, 1 H) 7.85 - 
7.93 (m, 	2 I1) 8,36 - 8.42 Cm. 	1 IN- 
KS ESI/APC1 	Dual POSi: 	8315111+111 

 

Reference 
Example 
A-459 

0 

„.---c,„---,, 	op  
9 

-. 

.-.' 

'11 /11113 (300 kHz, CHLOROFORM-d) 	5 	PPM 1.24 (t. J=7.1 Hz. 3 ID 
2.63 - 2.76(oh 	2 A) 2.95 - 3.08 (m, 	21) 3.85 'Cs, 3 H) 	3.98 
(s,, 2 H) 4.13 (q, 	J=7.1.11z. 2 H) 7.19 - 7.54 (m, 4 H) 7.85 - 
7.96 	(m. 	2 fl) 	8,28 - 8.34, (m, 	1 fl). 
MS ESI/APC1 Dual P0S1: 	2151.31+H.P. 

Reference 
Example 

A-460 

o 

.^-0,--IL.---1,1N,-.. 
9 

O  ° 	''. 
-.. 

'A tH,IR Mb Hflz, CHLOROFORM-5) 	5 .ppm 1.26 (t. 5=7.1 Hz. 3 13) 
1.31 - 1560 (in, 	5 II) 1.79 - 1.96 (m, 4"11) 2:47 - 2.57 (m, 4 
11) 	2.83 - 2,92 	(m, 	2-11) 	3.57 - 2.65 1m, 	J. 11) 	4.14 (q, 	J=7.1 
Hz, 	2 I3) 	4.45 (s, 	2 I1) 	7.26 - 7.31 	(m, 4 11). 
//6.ES1/APCI 	Dual posy: 	2541)4+1111 . 

Reference 
Example 
A-461 

0 

-- --"VIL-}-sir 
H ' 110 	ip • 

'H NV (300 MHz, CHLOROFCRII-d) 	6 PPM 0.94 - 1.15 (m. 2 - H) 
1.19 - 1.34 	(m. 	4 ID 	1.83 - 1.96 (m, 	2 II) 2.08 - 2.21 	(m. 2 

:)EN4.7-6 217.-.8.i.4 THH°1-8 !.,22,(,.i.2 r4,1:02 - 4.27 6- 
MS ESI/APCI Dual nosi: 34011NI1'. 

Reference 
Example 

A-462 

o 

-r-o--------it 
H 

13 	0 

t li MR (300 MHz, CHLOROFORM d) a ppm 0.85 - 1.04 (tn, 211) 
1.20 - 	1.58 	(m. 	6 11) 	1.77 - 1.91 	(m, 	2'11) 	2.03 - 2.16 	(m, 	2 
H) 2:42 - 2 58 (9. 4 6 .3 2.86 ft, Jr6.4 Hz, 2 ID 	3.20 - 3.35 , 
(P. 	1 H) 4.14 (q, 	J7-.1.Hz, 2 H) 4.51 	(s. 2 A) 7.25 - 7.35 
(m, 	4 11). 
I1S.ESI/APCI 	Dual POSL: 	3541.11-3111'. 

[0439] 



- 240 - 

[Table 18-67] 
Compound Structure Ho, information Analytical Data Salt 

Reference 
Example 

A-463 

0 

,,.."..0)..,..,.--..14 	 ai  
H 

• • elli  

'11 lin (300 He, CALDROF01311-91) 	6 pprn 0.93 - 1.13 (m, 	2 11) 
1.26 (t, 	.14.1 Hz. 	3 H) 1.32 - 1.59 (m. 31) 	1.81 - 1.95 (la. 
2 Al 2.09 - 2.22 (m, 	2 31) 	2.27 (s, 	3 11) 	2A4 - 2.56 On, 4 11) 
2 .81  - 2.82 (m, 	2 11) 	4.01 	- 4.22 (m, 	211) 6.74 - 6.85 (m, 	2 
II) 	7.01 	- 	7.11 	(Fn. 	2'11). 	, 
MS ESI/APC1 Dual peso:. 82011+11.11. 

Reference 
Example 
A-464 

,..-,0)o  
A 
t. 

It HI113 (300 MHz, CHLOROFDRI-d) 	6 min 0.95 - 1.13 (m. 2 H)) 
1.15 - 1.31 	(m. 	6 IN 	1.33 -1.332 (m, 	8 It) 	1:81 --1.95 	(m, 	2 
13) 2.10 - 2.24 (m, 	2 I) 	2.44 - 2.65 (m, 	6 11),  2.82 - 2.92 (m. 
2 II) 	4.03 - 4.22 (m, 3:.11) 	6.77 - 6.86 (in, 	2 II) 7.05 - 7.13 
(in, 	2 [O. 
ES ESITAPC1 Dual psi 	82411(+1W. 

Reference 
Example 
A465 

----"-oi-----49m--
IN 

"' 	 I 
A 	 1 

13 UR (300 MHz, CHLOEOFORH-d 6 ppM 1.0b - 1.18 (m. 2 II) 
1.27 (t, 	Jr7.1 Hz, 	3 	1. 	- 1.62 (n, 	3 H) 	1.80 - 1.04 	(ro, n 
2 ID 	2.07 - 	2.23 Cm, 	2 11) 	2.42 - 2.60 	(n. 4 11) .2.87 	(t. 
J=6.5 Hz, 	8 11) 4.15 (u. 	Jr7.1 Hz. 	2 H) 4:80 7 4.99 (m. 	1 H) 
6.57 - 6.68 (m, 	1 II) 7.10 - 7.W (n, 1 o) 8 00 - 8.11 	(., 	1 
II). 
MS ESUPCI Dud pOMI: 341111+111'. 

Reference 
Example 

A -466 

o 

----'9D-13---- '
8i
, 	CD 

...c. j
afrN 

NS 	SI/APCI Dual mcar: 325101-H- 

Referen ce 
Example 

A-467 

? 
7.")."----Th.r`'(----1 

MS ESE/POI Dual mos 	82,4111+111*. 

Reference 
Example 

A-468 

o 

-----0--jj------e 	 N 	...., 
A 

• - 	
I 	
/ 

111113 (300111m. CHLOROFORM-d) 	6 •mmm 1.02 - 1.20:(a. 2 11) 
1.26 it, 	.897.1 lie, 	3 ID 	1.33 - 1.60 (m, 	3 II) 	1.81 	- 1.94 	lm, 
2 ID 	2.10 - 	275.H)2:43:  - 2.58 (rot 4 PI) 2.82 - 2.92 
(m, 	2 11) 	4,.15 (s..1.97.1 Il m. 	2 119(4.82 - 4.99 	(m, 	1 H) 	6.53 - 
6.64 	(m, 	111)730-741 	(n, 	1 II) 	7.88 - 7.98. (.. 	1 ll). 
H8,'ESI/APCI Dual posit 	221`111+11.P. 

Reference 
Example 
A-469 

o 

..,,,,,..0.-1.L...---.<--. 40  
H 

...-- 	s.. 

N. 

111,14111 (300.1Hz. MOROFORH-d) 	6 	pia 1.28 (t. 3=7.1 Hz, 	3:11) 
2.54 (t. 3=6.5 Hz, 21) 2.91 (t, J=6.5 Hz, 2,H) 3.86 (s, 2 
H) 3.91 (s. 	3 H) 4.15 (or, 	14.1 H_;: 2 11) 	8.72 - 6.80 Or, 1 
1) 7.18 - 7.4 (M, 	1 11) 7.36'- 7.47 (m, 	2 11) 7.87 - 7 95 (m, 
2 IN 	8.96 - 8.55 (m. 	1:11) 
6 ESUAPCI Dual posi: 215131+11.11 . 

[0440] 
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Table 18-68] 
Compound 

No, Structure AnalyticalData salt information 

Reference 
Example 

A-470 

o 

-ran--11"-------m- 
H 

n 

F 

411  

'II 111IR (300 MHz, 011151130FOR11,d) 	6 	ppra 1 . lati- - 1 in 	(m. 	2 ID 
127 (t. 	J4.1 Hz, 311) 1.35 - 1.62 (m, 	3 H) 	1.82 - 1.97 (in, 
2 H) 	2.10 - 2.26 (m. 	2 ED 	2.43 - 2.58 (m, 4 11)'2.82 - 2.93 
( 	 - 	 ID ol, 	2 H) 	4.15 (a. 	J= 7.1 Hz, 2 H) 4.93 	5.10 	(m, 	1 	6.70 - 
6.79 (m, 1 H) 7.08 - 7:79 (m, 1 H) s.8.36- 8.4S Oa, 	1 ID. 
HS ESI/AP01 Dual posit 3751.11+10. 

Reference 
Example 
A4711 

,-"-cl-------tu 
A 

n so  

'II IIHE (300 MHz. CHLOROFORM-d) 	5 ram 0.84 -'1.04 (m, 2.11) 
1.20 - 1.54 	(m, 	6 H) 	1.77 - 1.91 (m, 	2 H) 2.04 - 2.16 (m, 2 
R) 	2.41 - 2.55 (m. 4 111 	2.81 - 2.89 (n, 	2 H) 	3.21 - 3.35 (m, 
1 II) 	4.14 	(4, 	J=7.1 Hz, 	2 H) 	4.51 	(s. 	2 11) 	6.98 - 7.07 	(hi, 	2 
H) 7.25 - 7.36 (in, 	2 10. 
MS ESI/APCI Dual posit 3281.11+110. 

Reference 
Example 
A-472 

o 
I 

,...---.0-J-.....„-----., 
„ 
- 

m....--4..,... 

. 	....j......„*.--' 

'H HI5 (WO Ifflz, CHLOROFORM-d) 	5 ppm 1.02 -1.21.4m, 211).  
1.26 (t, 	7=7A Hz, 	3 10 	1.35 - 1.66 (m, 	3 H) 1.74 - 1.95 (m. 
3 10 	2.11 - 2.25 (m, 	2,11) 	2.44 - 2.60 1.rn, 4; ID 2.80 - 2.94 
(m, 2 ID 4.15 (a. J=7.1 Hz, 2 ID 4.89 - 5,04 (m. 	I H) 6.63 - 
6.71 (rn 	1 ID 6.76 - 6.86 (m, 	1 H) 7:49 - 7.59 (m, 1 ID 848 
- 8.18 	(m. 1 	K). 
MS ES1/4801 Dual posi : Soy 'Irani: . 

Reference 
Example 
A-473 

o 

.......N..crk.,.„„„il 

H 	011 
01  of  

• 

'II IIHR (300 Hz, CHLOROFORM-d) 	6 ppro 1.22 - 1.29' (m, 	3 II) 
2.52 - 2.60 	(m, 	2 HY 2.94 (t. 	.1-6.5 Hz, 	2 11) 	3.92 (s, 	2 ID 

2 ID 7.10 (d 	J=9.0 Hi, 	2 H) 7.38 (d 4.09 - 4.21 	(m. 	 , 	 , 	J=9.0 
Hz, 	2 ID 	8.07 - 8.11 	(rn, 	1 H) 	8.38 	(4, 	1=1.4 Ifz, 	1 I). 
Ms ESIAPCI Dual Posi. 336111+110, 

Reference 
Example 
A.474 

o 

	

...--7•-.0---.......-----N 	.„.... 

	

H 	I 
-'•-• 

ff 'H 	ItH (300 'MHz, CHLOR050101-d) 	6 ,Pin 0.1:19 - 0.17 lm, 2"H)  
0.46 - 0.54 	(m, 	2 II) 0.77 - 0.93 (n, 1 11) 1.28 (t, 	J4.1 Hi. 
3 ID 	1.60 (q, JS6)7 Hz, 	2 11) 	2.58 	(M, J=9.8 Ha- 	211) 2 - 93  
a . J.6.6 Hz. 211) 3.87 Is. 2 ff) 4.06 (t. Jr$.7 Hz, 	2 H) 
4.15 Cu, 	J=7.1 Hz, 	2 ID 7.14 - 7.19 (n, 1 H) 7.21 - 7.25 (m, 
1 9) 8.25 (dd, 	J=2.8, 0.6 Hz, 	1 H). 
VS ESI/APC1 Dual mos is 29300-H0, 315110-11ar. 

Reference 
Example 

A-475 

11 .-,....e,-.. ..... -- 	--,...„- 
H 

• 

A 
' 

0 

'H HE (300 MHz, CHLOROFORM d) 	a -PPR) 0.54 - 0.66 (m, 2 11) 
0.14 - 0.93 (m, 	2 ID 	0.95 - 1.14 (in, 	21) 1.21.- 1.31 	(in, 3 
H) 1.38 - 1.61 	(m, 	3 II) 	1,78 - 1.8S (u. 	9 3)'2.08 - 2.24 (m. 
2 H) 2 43 - 2.57 (m, 4 11) 	2.82 - 2.92 (s, 1 H) 4.01 - 4.22 
Cm, 	3 ID 	6.75 - 6.83 	(m, 	211) 	0.94 -.7.01 tin, 	2 11). 
HS ESI/APCI Dual posit 3461.1 HI I. 

Reference 
Example 

A-476 

o 

,..--,..0..- 	 2 k 

1 10

----.Nr..<1

10 

 
A 

'11 11115"(300 MHz, CHLOROFORM a)' 6 	ppm 0.63 - 0.75 (n, 	2.11) 
0.90 - 1.61 	Oh 2 Hl 	1.26 (t, 	14.1 Hz, 	311) 1:85 - 1.97 (D. 
1 II) 	2.49 - 2.59 (m, 	a t ) 	2.88 - 2.97 (m, 211) 3.90 (s, 	2 ID 
408 - 4.21 	(m, 	2 ID 8.98 - 7.07 (m, 2 H) 7.08-  -1.18 (m, 2 
ID 7.98 - 8.19 	(m, 	1 11) 	8.34 	(d, 	J=1.4 Hi, 	1 ,H). 
VS ESI/APCI Dual posit 3421.11+110. 

[0441] 
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[Table 18-69] 
Compound 

No, 
Structure Analytical Data Salt 

information 

Reference 
Example 

A-477 

o 

...---....-C----.1/",- 
.H- 1 
. 

'11 HER (300 MHz, CHLOROFORM-d) 6 ppm 0.84 - 1.02 (m, 2.11) 
1.20 - 1.54 (m, 6 H) 1.78 - 1.89 (m, 2 ID 2.08 - 2.18 (oh 2 
H) 2.40 - 2.68 (m, 4 ID 2.81 - 2.88 (m. 2 II) 	321 - 3.37 (m, 

II) 4.14 (q, J=7.1 Hz, 	2 ID 4.56 	(s, 	2 H) 7.24 - 7.37 (m. X51  
H). 
ES 681/9801 Dual posit 320IINELD. 

Reference 
Example 

A-478 

o 

-rorr-1---''Th.K.‘-. 
ili 

51 111(2 (300 ME, 0111,013090111-d) 	6 	unm 0.13 - 0.24 (m, 	2.11) 
0.43 - 0.69 (m, 	2 11) 0.62 - 1.12 Do, 	3 ID 1.15 - 1.32 (m, 	5 
HI 1.24 - 1.53 (m, 	1 A) 	1.75 - 1.89 (m. 	2 11) 1.96 - 2.11 	(m. 
2 ID 	240 - 2.56 (m. '4 1) 2 81 - 2.90 (. 2 ED 3.12 - 3.24 
(m, 	I /I) 	3.29 (a, 	1=8.8 lfz, 2 ID 4.14 (.4, J=7.1 Hz. 	2 10. 
HS ESI/APC1 Dual post: 	Z641.11+1111 , 3061515a1'. 

Reference 
Example 

A-479 

o A 
r-̂ m ....- r̂re-"-', 

H 	 i 
. 

I II 11/99 (300 MHz, CHLOROFORM-d) 	6 	PPM 0.52 - 0.86 (m, 2 H) 
0.85 - 0.98 (m, 	2 ID 1.02 - 1.56 (m, 	8 ID 1.76 - 1.94 (m, 3 
85 2 -02  - 2.25  (n. 7 5) 7. 42  - 2.82  Crib 4  In 7.72  - 2.25 2°- 
2 H)-4.06 - 4.24 (ro, 2 H) 4.82 - 4.99 (m. 1 ID 6.54 - 8.63 
(m, 	1 ID 	7.13 - 7.26 Cm, 	1 ID 7.91 - 7.98 (m. 1 II). 
ES ESIIAPCI Dual pOSt: 3471.9+11.6. 

Reference 
Example 

A-480 

o 

....,--...0...-IL----.1e--„cc 	40  
H 

I H 1.1MR (300 MHz, CHLOROFORM-4) 	6 Mama 0.82 - 1.02 (m, 2 11) 
1.12 --1.31 	(m, 	5 ID 	1.33 - 1.53 (m, 1 11) 	1.71 - 1.87 	(m, `2 
11) 1.98 - 2.10 im. 	2 H) 	2.39 - 2.57 (m. 	4 I1) 	2.79 - 2.92 (m. 
4 ID 	3.11 - 8.25 Go. 	1 ID 	8.66 (t, 	J=7.5 Hz, 	2 II) 4.14 (n. 
1-7.1 Hz. 	2 10 7.15 - 7.33 (m. 	5 H). 
HS ESI/APCI Dual posit 	3341.1(+111'. 

Reference 
Example 

A-481 

o 

,....--... ...-o, 
H 

'II NIT (300 1(11z, CHLOROFORM-d) 	5 'lapin 0.80 - 1.04. (m, 	2 11) 
1.12 - 1.30 C. 	6 ID 	1.35 - 1.63 (m, 	6 If) 1.64 - 1.87 fro. 4 
11).1.97 - 2.19 (m, 	3 H) 	2.40 - 2.56'(m, 	4 1() 	2.79 - 2.91 	(m, 
21) 	3.07 - 3.21 (m„ 1 11) 	3.21 (d, 	J=7.3 H7.. 2 ID 4.14 (r1, 
J=7.0 Hz, 	2 I). 
IlS ESI/AP01 Dual POSt: 3121141', 334111+82.1*. 

Reference 
Example 
A482 

,....----) 	,.--%-orm 	mcj ---... 
I 

L-s---)'`o>" 	- 

111„NIIR (200 MHz, CHLOROFORM-d) 	8- ppm 0.94 - 1.60 (M. ll'H) 
1.77 7 1.95 (m, 	2 	2,07 - 2.27 (m, 2 ID 2.40 - 2.85 (m, 6 
11) 	576 - 2.95 (to 

ID  
, 2 5) 4.15 C. J=7.3 Ha. 	2.11) 4.81  - 5.04 

(m, 	1 ID 	6.64 - 387 (m. 1 11) 7.31 - 7.44 (it, 1'11) 7.89 - 
8.00 (m. 	1 H). 
IfS,ES1/1301 Dual pros 	3351.H-11'. 

Reference 
Example 
A-483 

0 

.,....--,0..X..„..----„,...--.... 
A io  

ill 111(1? (200 MHz, CHLORDAORX-d) 6 ppm o/ta - 1.60 (m, 	211) 
1.14 - 1.57 (m. 6 E) 	1.74 - 1.80 (m) 2 11) '2.00- - 2.19 (m. 2, 
11) 	3.33 (s. 	3 11) 	2 40 _- 2 56 	(m, 4 II) 	2:79 -- 2.91 	(ro, 	2 H) 
3.16 - 3.38 (m, 1 H) 4.14 (q. )=7.0 Hz, 2 Hi 4.51 (s, 2 ED 
7.08 - 7.28 	(nn. 	4,I1). 
NS 561,49801 	Dual (mail 	334111+111'. 

Reference 
Example 

A-484 

o 

--"Tho-A,----"',N 
A 	 j----7  

....i---1 

'H 11112 (200 )(Hz, 01101108011K-ol) 	6 	PPM 0.77 -:1.05 (m, 2 1]) 
1.09 - 2.06 (m. 	15 II) 2.08 - 2.29 (M. 	2 ED 2,38 - 2.59 (M. 4 
H) 2.79 - 2.92 (m. 2 ED 	3.07 - 8.29 	10 (m; 1 	3.92 - 4.24 (m, 
3 5) . 
US ESI/APCI 	Dual post: 	2841.11+11.11 . 	306114-11al •. 

Reference 
Example 
A485 

o  

„,----0 	. 
i-: 	_ 

... 
N 

1 
 

'HEM (300 MHz, CHLOE0£0131(-4) 	6 ppM 0.88 - 1.06- (m, 211) 
1.19 - 1.57 	(m, 	8 H) 	1.78 - 1.92 (m, 	2 11) 2.04'- 2.21 	(io, 	2 
ID 2.44 - 2.58 (m, 4 ID 2.88 (t, J=5.4 Hz, 	2 ED 3.24 - 3.45 
(m, 	1 11) 	4.15 (n, 	J=7.0 Hz, 	2 A) 4.64- 	(s, 	2 II) 744 	(d, 
1=8.4 Hz. 	1 ID 7.68 (dd. 1=8.4, 	2 . 3 )32, 	1 10 	8.49 (d, 	J=2.3 
Hz, 	1 A) 
HS ESI/EPCI Dual pea,. 	2551.11+11*. 

Reference Example A-486 

Ethyl N-[1-(4-chloropheny1)-2-propanyl]-0-alaninate 

[0442] 
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[Formula 181] 

0 	 ..„,,,...."..,,,,01 

_.,.---. 	-ic.„---N N  ----„,..---k„,--- 
H 

To a solution of13-alanine ethyl ester hydrochloride (1.00 g) in ethanol (13.5 mL), 

triethylamine (907 uL), 4-chlorophenylacetone (1.32 g), acetic acid (1.5 mL) and borane-2-

picoline complex (1.39 g) were added successively and the mixture was stirred at 60°C for 30 

minutes. 	After being cooled to room temperature, the mixture was concentrated under 

reduced pressure. 	To the resulting residue, a saturated aqueous solution of sodium 

hydrogencarbonate was added and the mixture was extracted with chloroform twice. 	The 

combined organic layers were washed with saturated brine and dried over anhydrous sodium 

sulfate. 	The desiccant was removed by filtration and the filtrate was concentrated under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(chloroform:methanol = 100:0-95:5) to give the titled compound as a yellow oil (1.70 g). 

'H NMR (300 MHz, CHLOROFORM-d) .5 ppm 1.03 (d, J=6.2 Hz, 3 H) 1.22 (t, J=7.1 Hz, 

3 H) 2.40 - 2.49 (m, 2 H) 2.51 - 2.61 (m, 1 H) 2.65 - 2.76 (m, 1 FI) 2.79 - 2.99 (m, 3 H) 4.10 

(q, 3=7.1 Hz, 2 H) 7.06 - 7.15 (m, 2 H) 7.21 -7.29 (m, 2 H). 

MS ESI/APCI Dual posi: 270[M+H]+. 

Reference Example B-1 

Ethyl N-{2[4-(trifluoromethyl)phenyl]propan-2-y1}-(3-alaninate 

[0443] 	[Formula 182] 
Et0 	0 	CF3  

'''.. 	H 	40  
---:--. N 

To a mixture of the compound (1.11g) obtained in Reference Example 27-3, 

methanol (6.00 mL) and water (3.00 mL), ethyl acrylate (0.594 mL) was added and the 

resulting mixture was stirred at 90°C for an hour under irradiation with microwaves. 	After 

being cooled to room temperature, the reaction mixture was poured into water and extracted 

with ethyl acetate three times. 	The combined organic layers were washed with saturated 

brine and thereafter passed through a phase separator for concentrating under reduced 
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pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 95:5-10:90) to give the titled compound as a pale yellow oil (957 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.26 (t, J=7.1 Hz, 3 H) 1.47 (s, 6 H) 2.39 - 

2.49 (m, 2 H) 2.53 -.2.61 (m, 2 H) 4.14 (q, J=7.1 Hz, 2 H) 7.58 (s, 4 H). 

MS ESI/APCI Dual posi: 304[M+H]+. 

[0444] 	In the following Reference Examples B-2 to B-19, the compounds obtained in 

Reference Examples 27-1 to 27-3, Reference Examples 45-1 to 47-1, or commercial grades 

of the corresponding amines, as well as commercial grades of the corresponding acrylic acid 

esters or crotonic acid esters were used as starting materials and treated by the method 

described in Reference Example B-1 or modifications thereof to synthesize the intended 

compounds. 	The structures of the synthesized compounds and their NMR and MS data are 

shown in Tables 19-1 and 19-2. 

[0445] 
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[Table 19-1] 
Compound 

NO. 
Structure Analytical Data smt 

Information 

Reference 
Example 

8-2 

-‘,....,..nt 

IP .., 
LIP 

'H 110  OM MHz, 51110110HORI-41 	5 pPm 1.23 (t. J=7.2 Hz. 3 
II) 	2.51 	(t . 	146.6 Hz. 	2 ID. 2.84 (t, J47.1 Hz. 	2 H) 2.90 - 
2.96 (a.4-H) 4.11-(q. 	3=7.2 Hz; 	2 111) 	7.26 - 7.30 	(n, 	2. 
ID 7.31 - 7.35 (m. 11) 7.41 - 7.46 Cm, 2 H) 7.51 - 7.54 
Go, 	2 H) 	7.56 - 7.80. (m, 	2 11). 
HS 15514APCI 	Dual POSi: 	298[14+11]. . 

Reference 
Example 

8-3 

-..,.......0.......dp 
H 

--,,,,-N 

SW 

'll N1111 (200 MHz, 0110E0F0101-01) 	5 ppM 1.14 - 1.33 (m, 3 H) 
2.34 - 2.59 (m. 2H) 2.64 - 2.97 (m. 6 H) 4.00 - 4.23 Cm. 
z H) 7.08 - 7.38'(m, 5 13). 
119 E8ITAPCI Dual posi: 922041131'. 

Reference 
Example 

B-4 

'N',.." 3 	,}) 

H 
-.....,._,,,N.„..,...„.„-..„ 

'....,....J„...-,-"' 

II 110111 (300 8112. CHLOROFORM-d) 	6 PPM 1.26.(t. 	J=7.1 HZ, 3 
II) 	2.61 (t, 	JL6.4 Hz; 	2 ID 	3.45 (t, 	1=6.4 Hz; 2 II) 4.16 
(q, Jr7.1 Hz, 21) 6.58 - 6.66 (m: 2 H) 6.72.(m, 1 H) 
7.13 - 7.22 	(m, 	2 11)'. 
RS ESIAP01 Dual, nosi: 194D11-Hr. 

Reference 
Example 

13-5 

1"--...---° 	........{3 
H 

1'....-:..-3-N 	ill 	• 

I li HEE (300 Hz. CHLOROFORM-d) 	6' pie 1.26 (t, J=7.1 Hz. 3 
II) 	2.59 ft. 	1-261312. 	2 ID 3.41 	(I, 	Jr6.3 Hz. 2 ID 4.15 
(0, 	J=7.1 Hz, 2 13) 	0119 - 6.44 (m, 	3 H) 6.93 - 7.18 (m, 	4 
II) 	7.28 - 9:39 (rD, 	2 E. 
us E81/APCI Dual posi : 286565-101 . 

Reference 
Example 

B-6 

.......,.._23 	0 

H 

s 

'11,118 (300 ratz„CHLOROPORII-d) 	6 PPM 1..27' (t, 3n7.1 Hz, 3 
11) 	2.62 (t, 	J=6.3 tiz„ 2 H) 	3.43 	(t, 	J=8.3 Ilz, 2 11) 4.17 
(a. J=7.1 52, 2 11) 	6.59 - 6.65 (m, 	2 11) 6.87 - 6.95 51, 4 
H1' 6.97 - 7.04 (m, 	l'H) 7.23 - 7.32 (m. 2 HY. 
ES ESI/APC1 Due] n0ai: 280[1+H]'. 

Example 
B-7 1"...../.11  

\ 	111) 

111 HRH (600 MHz, 011L0ROFORII-d) 	6' Ppm 1.27 (t, J=7.0 Ha, 3 
I) 2 55 (t 	J=6 3 Hz 	2)6 2.97 (t 	J=0.3 Hz: 2 to 3.99 
(s. 	2 11) 4.10 (a. 	.1=7.0 j12. 	2 11) 	6.50 (t, 	J=0.8 Hz. 	1,H) 
7.38 - 7.50 (m. 	3 H) 	7:76 - 7.85 (m, 2 II). 
/1.5 ESI/APC1 Dual posi 1 27501+111'. 

Reference 
Example 

B-8 40 

F 

A 	.......0 

1- 
F 

',.,.„.f\ 

A 

'H 111W (300 tiliz. CHLDEOFORM-d) 	6 PPM 0.76 - 0.90 (m. 1 II) 
0.92 - 1.18 (ra. 	61) 	2.18 - 2.33 (m, 	1 1) 2.33- 2.51 (m, 
1 II) 2.95 - .2.14 (m. 1 H) 	3.64 (s, 	3 11) 7.43 - 7:54 Cm, 	2 
10 	7.52 - 7:83 '(m. 	2 11). 
135 ESI/APCI Dual pOSI: 302[1+H]'. 224[8311ar. 

Reference 
Example 

B-9 

........., 

-......... .... 	.0-.re-'  0 	 ''‘... 

 9 	
Illi 1\ J,- 

A 

itt 11118 (300 Rh, 0111,0110501911-a) 	6 	PPM 0.93 - 1.00 (m. 	2 3) 
1.00 - 1.07 (m; 	a ED 	1.25 (2., 	J=7.1 Hz, 3 11) 	2.46 (1„ 
J=6.5 Hz. 	2 H) 	2.85 (t, 	.14.5 Hz. 2 11) 	4.13 (rt. 	J=7.1 Hz, 
2 H) 7.32 - 7.47 (m, 	5 ID 7.52 - 7.62 (m, 	4 II). 
1L5 6I/AP01 Dual POSi: 310C1:411' , 	232[1141a]1 . 

[0446] 
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[Formula 19-2] 
Compound Structure Analytical DataNo, iation 

Salt 

Reference 
Example 

8-10 

o 

,....--..... 	 F 

H 	40 
lip 

'H 111111 (SOO MHz. 01110120201111-d) 	6 	pre 1.26 (t, 	J=7.L Hz, 	3 ID 
- 1.32 	1.52 (m., 4 H) 	1.69 - 1.91 	On, 	5 ID 2.48 - 2.58 (m, 	2 

ID 2,78 - 2.85 (co, 	1 H) 	2.85 - 2.93 (m, 	2 II) 	3.75 (s, 	2 H) 
4.14 	(c, 	J=7.1 Az, 	2 H) 	2.93 - 7.06 (m, 	2 II) 7,12 - 7.20 (o). 
1 	11). 
MS ESI/APOI 	Dual POSi: 308111+H.11, 3301.1(+Har. 

Reference 
Example 

B-11 

o 

--"^o-11"--------10"-"1 
H 

0 41°  

i 
'H 1112 (300 MHz, CHLOROFORM-in 6 num 1.27 (t. J=7.1 Hz, 0 H) 
2.15 - 2.37 (s. 	4 H) '2.41 	- 2.57 (a,. 3 ID 2.70 - 2.77 (m, 2 
H) 2.84.- 2.96 (ro, 	2 1) M1.15 (rf. 14.1 Hz, 	2 A) 	4.63 - 4.76 
(m, 	1 ID 	8.87 - 8.74 	(a. 	2 H) 	7.16 - 7.24 (a. 2 - A). 

Reference 

B-12 
Example H 

o 

,----..tylc,....----,,en•- t 

40  
! 

'H 11112 	(800 MHz, 9111.02020RA-d) 	6 cam 1.26 (t..)=7.1 Hz, 	3 H) 
1.52 - 1.72 (m, 	2 H) 	1.87 - 2.04 (m. 1 H) 2.32 - 2.45 (a, 	2 
H) 2.45 - 2,54 (a, 2 li) 	2.62 - 2.79 (a. 	2 H).2.81 - 2 .90  (m., 
2 II) 	3.80 - 3.98 (a, 	1,H) 	4.14 	(of, 	J=7.1 Hz. '2 11) 4.37 	(s. 	2 
H) 7.23 - 7.34 	(m, 4.H). 
VS ESI/APCI Dual 185ai: 	326111+H1'.. 

Reference 
Example 

0 

	

-----0---(.
I

..-----y\r----.,..-1 	40  
A 	V_...1 

HI Nlili (300 Xftz, CHLOROFORM d) 	6 	Plaril 1.28 (t, 	3=7.1 Hz, 	3 H) 
1.7s - 1.0 (o, 	2 II) 2.03 - 2.24 (a, 	11D 2.50 (t, 	J=6. 	Hz, 
2 H) 2.55 - 2.67 (a, 2H) 2.88 - 2.70a, 2' in 2.81 - 2.24 
(a. 	2 H) 4.14 (d. 	J=7.1 Hz, 2 ID 4.41 	- 4.59 Ao. 	1 10 	8.85 -

13-13 	 6.79 	(m, 	2 H) 7.13 - 7.25 	(oh 	2 11). 
IIS ESI/APCE Dual posi: 	312(11+1111 . 

Reference 
Example 

B-14 

Io 
,,...--„,.)1...._.----....,,...---. • 

A 

• ® i 

'II AMR (300 MHz, CHLOROFORM d) 	6 PPM 1.28 (t, 	J=7.1 Hz, 3 A) 
1.93 - 2.23 (a. 4 ED 2.28 - 2.56 (m, 3 II) 2.67 (4, 	J4.6 Hz. 
2 fl) 	2.77' 	3.01 3.01 (a. 	2 ID A.03 - 4.23 	(In, 	3'H) 4.38 	(s, 	2 H) 
7.21, - 7.35 	(m. 4 If). 

Reference 
Example 

B-15 
... "0--ILo ,--The.'"` 	40  

H 
• 

'II NH (300 MHz. CHL01208101214-0) 	6 	Pm 1.27 (t, 	J=7.1 Hz, a A) 
10 2.16 - 2.37 	AD, 	7 	'2.41 - 2.61 (6, 	3 II) 2.74 (d, 	.14.5 Hz. 

2 H) 	2.91 	(t. 	J=6.5 Hz. 	a 11) 	4.15 	(rt.. 	J=7.1 Hz, 	2 H) 4.56 - 
4.86 (to, 	1 If) 8.-57 -6.82 bo, 	2 H) 	6.94 - 7.15 (01, 	2 I). 
IS ,ESIYAPCI Dual tonsil 	2921.11•111'. 

Reference 
Example 

B6 

F 0 
1 	

i...- 
-----"1 /4 	 ' 

H 	 ...k...,„..- 
F 

'HHAR (300 1111M, CHLOROFORM-d) 	6 	ppm 1.22 - 1.31 (m, 3 II) 
2:17 - 2.42 (m, 4 /1) 	2144 - 2.60 (m. 3 71) 235 (d, J=7.5 Hz, 
2 ED 	Lei 	(t.. srs.5 Hz, 	2 ,11) 4.-05 - 	.22 %Cm, 	2 1(7 4,64 - 
4.0 (w. 1 H) 6.83.(d. 74.5 Hz, 2 H) 7.51 (8, 7=8.5 Hz, 2 
H).  

115 ESI/APC1 Dual pbsi: 346(11+1111 . 

Example 
B-17 

Reference 
 

o 

,,----'-,.o.--Il---..„..-.-'-. ,,...„o  ' 	 40  
H 

"20 i 

'H 11112 1610 MHz, CHLOROFORII-d) 	6 PPM 1.23 - 1.31 (m, 3 H) 
- 2.24 	(M11, 	4 II) 	.2_47 - 2.54 (al, 	D A) 2.74 (d. 	J=7.4' Hz, 

2 R) 	2.90 (t, J=6.6 Ili, 	2 10 4.15 	(d, 	J=7.2 Hz, 	2 HI 4.88 - 
4.73 	(ult 	1 El) 	6.07 	(641, 	J=8.3, 	2.5 Az, 	1 H) 	6:73 - 6.70 	(m, 
1 El) 	6.88 - 6.93, (m, 	1 ID 	7.13 - 7.19 (m, 1 H). 
HS. ES1/APCE Dual Posi: 31.209111r• 

Reference 
Example 

B-18 

0 

.------0-- 	 40  
H' 

HD 40 
F 

If ' 	NKR (300 MHz, CHLOROFORM-d)' 6 PPM 1.28 (t, 7=7.1 Hz, 3 11) 
1.81 - 1.94 (m, 	2 H)'1.97 - 2.42 (m. 	6 11) 2'•53 (t. 	74.4 Hz, 
2 11) 	2.90 (t. J=8.4 Hz, 	2 11) 	3.80 (s, 	2 ID 4.14 	(1, 	J=7.1 
Hz, 	2 11) 7.29 - 7.36 1m, 2 11) 7.42 - 7.47 (m, 	2 ID. 
115 .ESI/APC1 Dual POS1 : 342111+H1'. 	3641.71+14aD. 
MS ESI/APCE Dual nsa: 3401.11-Ht, 37'6111+611-- 

Reference 
Example 
6-19 

11 IN (300 11112,, CHLOROFORM 1) 6 ppm 0.02 (s
, 	

6 II) 0.88 (s, 
9 - H) 	1.25 	(t, J=7.1 Hz, 	3's) 	2.38 - 2.50 	(m, 	2 11) 	2.61 	- 
2.81 	trn, 2 ID 3.40 - 3.61 	(a, 	1 H) 	3.55 - 3.64 (m. 	1 II) 	3.87 
- 3.76 Cm, 1 	4.13 (c, J=7.1 Hz. 	2 H) 7.11 	(d, 	J=8.1 Hz, 	2 .  
ID 7.64 (d, 	7 

10  
4.1 Hz, 2 11). 

MS ESIIAPCI Dual posit 4781114-111+. 

0-si 	( 
o ....-- 	1 

..----2-0-1---...^1,1-. .. 
H 	J 

Reference Example C-1 
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Ethyl N-(5-phenylpentyI)-f3-alaninate 

[0447] 	[Formula 183] 
Et 0•--.G.-0 	 ..---c<>---;  

H 	 I •-,,,,N 	 '.. 
To a solution of [3-alanine ethyl hydrochloride (2.00 g) in N,N-dimethylformamide 

(65.0 mL), sodium hydride (60% dispersion in mineral oil, 1.15g) was added and the mixture 

was stirred at room temperature for an hour. 	After adding (5-bromopentyl)benzene 

(2.52 mL), the mixture was stirred at 80°C for 4 hours. 	After being cooled to room 

temperature, the reaction mixture was diluted with ethyl acetate and washed with saturated 

brine. 	The organic layer was separated off and dried over anhydrous magnesium sulfate; 

after removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography 

(chloroform:methanol = 100:0-85:15) to give the titled compound as a pale yellow oil (480 

mg). 

I H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.19 - 1.30 (m, 3 H) 1.31 - 1.70 (m, 6 H) 

2.42 - 2.54 (m, 2 H) 2.56 - 2.67 (m, 4 H) 2.81 - 2.92 (m, 2 H) 4.14 (q, J=7.1 Hz, 2 II) 7.10 - 

7.22 (m, 3 H) 7.23 - 7.32 (m, 2 H). 

MS ESI/APCI Dual posi: 264[M+H]'. 

Reference Example D-1 

Ethyl 3-(1[3-(4-chloropheny1)-isoxazol-5-yl]methyl}amino)-3-methylbutanoate 

[0448] 	[Formula 184] 
Et 0 	0 

0 - N 
Th,r1 	,,\ 	ip ci 

(1) Synthesis of 1-(4-chloropheny1)-N-hydroxymethaneimine 

[0449] 	[Formula 185] 
H 0 ' N 	10 

Cl 

To a solution of 4-chlorobenzaldehyde (10.0 g) in chloroform (350 mL), 

hydroxylamine hydrochloride (10.2 g) was added and the mixture was stirred at room 
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temperature for 18 hours in an arogon atmosphere. 	After adding 2 mol/L hydrochloric acid 

(200 mL), three extractions were conducted with chloroform. 	The combined organic layers 

were washed with saturated brine and thereafter dried over anhydrous magnesium sulfate. 

After removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	The resulting residue was crystallized with a liquid mixture of n-hexane and 

chloroform to give 1-(4-chlorophenyl)-N-hydroxymethaneimine as a colorless solid (9.27 g). 

11-1 NMR (300 MHz, CHLOROFORM-d) 5 ppm 7.34 - 7.39 (m, 2 H) 7.48 - 7.54 (m, 2 H) 

8.10 (s, 1 H). 

MS ESUAPCI Dual posi: I 56[M+H]+. 

MS ESI/APCI Dual nega: 154[M-H]-. 

(2) Synthesis of 5-(bromomethyl)-3-(4-chlorophenyl)-isoxazole 

[0450] 	[Formula 186] 
0-N

.. Br 	„• 	ip ., 
To a solution in chloroform (28.5 mL) of the compound (1.85 g) obtained in step (1) 

above, propargyl bromide (1.07 mL) and triethylamine (1.99 mL) were added and then 5% 

sodium hypochiorite in aqueous solution (57.0 mL) was added dropwise at 0°C over a period.  

of 30 minutes. 	The reaction mixture was brought to room temperature and stirred for 5 

hours. 	After separating the aqueous layer, two extractions were conducted with chloroform. 

The combined organic layers were washed with saturated brine and dried over anhydrous 

magnesium sulfate. 	After removing the desiccant by filtration, the filtrate was concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography (n-hexane:ethyl acetate = 99:1-85:15) and reduced to powder with n-hexane, 

thus giving 5-(bromomethyl)-3-(4-chlorophenyl)-isoxazole as a colorless solid (1.01 g). 

1 H NMR (300 MHz, CHLOROFORM-d) S ppm 4.51 (s, 2 H) 6.58 - 6.64 (m, 1 H) 7.38 - 7.52 

(m, 2 H) 7.68 - 7.79 (m, 2 H). 

MS ESI/APCI Dual posi: 271[M+1-1]' . 

(3) Synthesis of the titled compound 
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To a solution of ethyl 3-amino-3-methylbutyrate hydrochloride (333 mg) in 

tetrahydrofuran (4.00 mL), a solution in tetrahydrofuran (2.00 mL) of the compound 

(100 mg) obtained in step (2) above and potassium carbonate (406 mg) were added and the 

mixture was stirred at 60°C for three days. 	After passing the reaction mixture through 

Celite (registered trademark), the filtrate was concentrated under reduced pressure and the 

resulting residue was roughly purified by preparative HPLC. 	To the resulting roughly 

purified product, a saturated aqueous solution of sodium hydrogencarbonate was added and 

extraction was conducted with chloroform. 	The combined organic layers were dried over 

anhydrous magnesium sulfate and after removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 98:2-50:50) to give the titled compound as 

a colorless amorphous mass. 

IH NMR (300 MHz, CHLOROFORM-d) S ppm 1.20 - 1.32 (m, 9 Ti) 2.48 (s, 2 H) 3.92 (d, 

J=0.9 Hz, 2 H) 4.15 (q, J=7.1 Hz, 2 H) 6.48 (t, J=0.9 Hz, 1 H) 7.37 - 7.45 (m, 2 H) 7.69 - 7.77 

(m, 2 H). 

MS ESI posi: 337[M+H]+. 

MS ESI nega: 335[1\4-H]-. 

Reference Example E-1 

2-(Trimethylsilyl)ethyl glycinate 

[0451] 	[Formula 187] 
0 

Me3S1 ..,..„..--,0  A,,, N H2 

(1) Synthesis of 2-(trimethylsilyl)ethyl N-[(benzyloxy)carbonyl]glycinate 

[0452] 	[Formula 188] 
0 

M esSi ,.,.,.,0 N HCbz 

To a mixture of N-[(benzyloxy)carbonyl]glycine (5.33 g), 1-(3-

dimethylaminopropy1)-3-ethylcarbodiimide hydrochloride (5.86 g), 1-hydroxybenzotriazole 

monohydrate (4.68 g) and chloroform (51.0 mL), 2-(trimethylsilyl)ethanol (4.36 mL) was 
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added and the mixture was stirred at room temperature for 8 hours. 	To the reaction mixture, 

2-(trimethylsilyl)ethanol (3.00 mL), 1-(3-dimethylaminopropy1)-3-ethylcarbodiimide 

hydrochloride (2.93 g) and 4-dimethylaminopyridine (312 mg) were added and the mixture 

was stirred at room temperature for 65 hours. 	After pouring the reaction mixture into a 

saturated aqueous solution of ammonium chloride, three extractions were conducted with 

ethyl acetate. 	The combined organic layers were washed with saturated brine and dried 

over anhydrous magnesium sulfate. 	After removing the desiccant by filtration, the filtrate 

was concentrated under reduced pressure and purified by silica gel column chromatography 

(n-hexane:ethyl acetate = 95:5-80:20) to give 2-(trimethylsilyl)ethyl N- 

[(benzyloxy)carbonylJglycinate as a colorless oil (6.64 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.04 (s, 9 IT) 0.96 - 1.06 (m, 2 H) 3.96 (d, 

J=5.6 Hz, 2 H) 4.20-4.30 (m, 2 H) 5.13 (s, 2 ID 5.19 - 5.28 (m, 1 H) 7.28 - 7.41 (m, 5 H). 

(2) Synthesis of the titled compound 

To a solution in ethyl acetate (20.0 mL) of the compound (634 mg) obtained in step 

(1) above, 20% palladium hydroxide/carbon (63.0 mg) was added. 	The mixture was stirred 

at room temperature for an hour in a hydrogen atmosphere. 	After passing the reaction 

mixture through Celite (registered trademark), the filtrate was concentrated under reduced 

pressure to give the titled compound as a pale yellow oil (320 mg). 

IFINMR (300 MHz, CHLOROFORM-d) 8 ppm 0.05 (s, 9 H) 0.89 - 1.07 (m, 2 H) 3.40 (s, 

2 H) 4.13 - 4.29 (m, 2 H). 

Reference Example F-1 

Ethyl N44-(1H-benzotriazol-1-ylmethoxy)benzyl]-[3-alaninate 

[0453] 	[Formula 189] 
0 

-----s0)1"------N 
A 0 
	

N 
1 1̀14 

To a mixture of 1H-benzotriazole-l-methanol (1.22 g), 4-hydroxybenzaldehyde 

(1.00 g), triphenylphosphine (2.26 g) and chloroform (27 mL), diisopropyl azodicarboxylate 
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(1.9 mol/L, solution in toluene, 4.53 mL) was added under cooling with ice. 	After being 

brought to room temperature, the mixture was stirred for 2.5 hours. 	Following the addition 

of triphenylphosphine (1.13 g) and diisopropyl azodicarboxylate (1.9 mol/L, solution in 

toluene, 2.27 mL), the mixture was stirred for an additional 40 minutes. 	To the reaction 

mixture, methanol (165 pLe) and acetic acid (750 pt) were added and the resulting mixture 

was stirred at the same temperature for 20 minutes. 	To the reaction mixture, 13-alanine ethyl 

hydrochloride (1.38 g), triethylamine (1.26µL) and sodium triacetoxyborohydride (2.60 g) 

were added and the mixture was stirred at room temperature for 1.5 hours. 	After adding 

1 mol/L hydrochloric acid, the mixture was washed with diethyl ether. 	To the aqueous 

layer, an aqueous solution of 2 mol/L sodium hydroxide was added to provide a basic pH. 

Following extraction with chloroform, the combined organic layers were washed with 

saturated brine and thereafter passed through a phase separator for concentrating under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound as a colorless oil (1.13 g). 

11-I NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.24 (t, J=7.1 Hz, 3 H) 2.47 - 2.52 (m, 2 H) 

2.81 - 2.87 (m, 2 H) 3.71 (s, 2 H) 4.12 (q, J=7.1 Hz, 2 H) 6.54 (s, 2 H) 6.99 - 7.06 (m, 2 H) 

7.19 - 7.25 (m, 2 H) 7.40 (ddd, J=8.3, 7.0, 1.0 Hz, 1 H) 7.53 (ddd, J=8.3, 7.0, 1.0 Hz, 1 II) 

7.70 (dt, J=8.3, 1.0 Hz, 1 H) 8.07 (dt, J=8.3, 1.0 Hz, 1 H). 

MS ESI/APCI Dual posi: 355[M+H]', 377[M+Na]+. 

MS ESI/APCI Dual nega: 353[M-H]-, 389[M+Cl]-. 

[0454] 	In the following Reference Examples F-2 and F-3, a commercial grade of the 

corresponding alcohols was used as the starting material and treated by the method descried 

in Reference Example F-1 or a modification thereof to synthesize the intended compounds. 

The structures of the synthesized compounds and their NMR and MS data are shown in Table 

20-1. 

[0455] 
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[Table 20-1] 
Compound 

k10: 
Structure Analyticai Data Soft 

infornabon 

Reference 
Example 

F-2 

o 

-̂ o------Thq 
H 	

-- 	-..v.fry 

'11.116R (300 MHz, CHLOROFOEN-d) 	5 	
P 

PM 1.25 (t, 	J=7.1 Hz. 3 11) 
2.23 (s, 	3 A) 2.26 - 2.23 (4, 3 H) 	2.51 (4, 	J=6.5 Hz, 	2 10 
2.87 (4, 	J=6.5 Hz, 	2 11) 	3.73 (s, 2 1) 	4.13 (x, J=7.1 He, 	2 
H) 5.83 (s. 	2 H) 5.86 (s. 	1 11) 6.97 - 7.03 (s, 2 ID 7.12 - 2.26   
HS ESI/APCI Dual posi: 222[Ittlir, 254 Nth' .. 
HS ESIAPCI Dual nee& 330[1[11-. 

Reference 
Example 

F-3 

o 

--^o)--lo  40  
•.. 	-4fr 

r 

'11 NH (300 MHz, CHLOROFORI-d) 	5 PPM 1.26 (t, J47.1 Hz, 2 ED 
2.52 (i. J46.5 Hz 	2 H) 	2.88 (t. 242.5 Ha 	2 II) 	8.75 (s 	2 • ,. 	 • 
II) 4.14 (o. 	J'7.1 Hz, 2 H) 4.24 (s, 3 11) 	5,39 (s, 2 10 	6.95 

7.01 	(m. 	2 II) 7.12 	(dad. 	.1=8.4, 	6.6, 	0.8 Hz, 	1.H) 	7.24 	-.  
7.34 	(4), 	3 II) 7.64 	(dt, 	J=8.4, 	1.1 Hz, 	1 13) 	7.69 	(dt, 	148.8, 
0.9 Hz, 	1 	H). 
HS ESI/APCI Dual posi: 368D+11)1 , 39001+110. 
MS. ESI/ARC1 Dual neza: 	366[11-10- . 402(13+C11-. 

Reference Example G-1 

3-({2-[(2-Methyl-2-propanyDoxy]-2-oxoethyllamino)-3-oxopropanoic 

[0456] 	[Formula 190] 
° 

N 
° 	)n-r

OH 

0 	O.  

(1) Synthesis of benzyl 3-({2-[(2-methy1-2-propanyl)oxy]-2-oxoethyl}amino)-3- 

oxopropanoate 

[0457] 	[Formula 191] 
0 	. 

>,o,A,,, N yThr0 	10 . . 
To a solution of monobenzyl malonate 

(51.5 mL), glycine tert-butyl hydrochloride 

propylphosphonic acid anhydride (cyclic 

8.22 g) were added and the mixture was 

reaction mixture, water was added and extraction 

combined organic layers were dried over 

removed by filtration and the filtrate was 

resulting residue was purified by silica gel 

oxopropanoate as a colorless oil (1.46 g). 

IFINMR (600 MHz, CHLOROFORM-d) 

acid 

(2.00 g) in N,N-dimethylformamide 

(2.07 g), triethylamine (3.13 g) and 

trimer) (48%, solution in N,N-dimethylformamide, 

stirred at room temperature for an hour. 	To the 

was conducted with ethyl acetate. 	The 

anhydrous sodium sulfate. 	The desiccant was 

concentrated under reduced pressure. 	The 

column chromatography (n-hexane:ethyl acetate = 

Hz, 

67:33-50:50) to give benzyl 3-({2-[(2-methyl-2-propanyl)oxy]-2-oxoethyl}amino)-3- 

6 ppm 1.48 (s, 9 H) 3.40 (s, 2 H) 3.97 (d, J=5.0 
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2 H) 5.19 (s, 2 H) 7.31 - 7.40 (m, 5 H) 7.47 - 7.57 (m, 1 H). 

MS ESI posi: 330[M+Na]t 

MS ESI nega: 306[M-11]-. 

(2) Synthesis of the titled compound 

The compound (1.46 g) obtained in step (1) above was used and treated by the same 

technique as in Reference Example E-1(2) to give the titled compound as a colorless oil 

(1.03 g). 

`I-INMR (600 MHz, CHLOROFORM-d) 8 ppm 1.48 (s, 9 II) 3.40 (s, 2 H) 3.99 (d, J=5.0 Hz, 

2 H) 7.28 - 7.41 (m, 1 H). 

MS ESI posi: 240[M+Na]'. 

MS ESI nega: 216[M-H]". 

Reference Example G-2 

3-({3-[(2-Methyl-2-propanyl)oxy]-3-oxopropyllamino)-3-oxopropanoic acid 

[0458] 	[Formula 192] 
H 

>,0-,..k.,-N y•-,
11
,0H 

0 	0 0 

Instead of glycine tert-butyl hydrochloride, 13-alanine tert-butyl hydrochloride 

(1.82 g) was used and treated by the same technique as in Reference Example G-1 to give the 

titled compound as a colorless solid (1.03 g). 

11-I NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.46 (s, 9 H) 2.43 - 2.54 (m, 2 H) 3.32 (s, 

2 H) 3.55 (q, J=6.1 Hz, 2 H) 7.02 - 7.18 (m, 1 H). 

MS ESI/APCI Dual posi: 254[M+Na]+. 

MS ESI/APCI Dual nega: 230[M-H]". 

Reference Example G-3 

3-[(2-Ethoxy2-oxoethyl)amino]-3-oxopropanoic acid 

[0459] 	[Formula 193] 
0 

0,K., N y-,y0H 

0 0 
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To a solution of Meldrum's acid (10.0 g) in acetonitrile (231 mL), glycine ethyl 

hydrochloride (14.5 g) and triethylamine (14.1 g) were added and the mixture was stirred at 

60°C for 5 hours. 	After cooling the mixture to room temperature, ethyl acetate was added 

and extraction was conducted with a saturated aqueous solution of sodium 

hydrogencarbonate. 	To the combined aqueous layers, 1 mol/L hydrochloric acid was added 

and extraction was conducted with ethyl acetate. 	The combined organic layers were dried 

over anhydrous sodium sulfate. 	After removing the desiccant by filtration, the filtrate was 

concentrated under reduced pressure to give the titled compound as a colorless solid (7.95 g). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.30 (t, J=7.2 Hz, 3 H) 3.44 (s, 2 H) 4.10 (d, 

J=5.3 Hz, 2 H) 4.25 (q, J=7.2 Hz, 2 H). 

MS ESI/APCI Dual posi: 190[M+H]'. 

MS ESI/APCI Dual nega: 188[M-H]-. 

Example 1-1 

N-[(4-Hydroxy-2-oxo-1-{[4'-(trifluoromethyl)bipheny1-4-yl]methy1}-9-oxa-l- 

azaspiro[5.5]undec-3-en-3-yecarbonyl]glycine 

[0460] 	[Formula 194] 
OH 0 

.„_.1-1..N 0H 

0, is1-0 
H 	8 

101  
1110 	r.. F3..... 

(1) Synthesis of ethyl 3-([4-(2-ethoxy-2-oxoethyl)tetrahydro-2H-pyran-4-yl] ( [4'- 

(trifluoromethyl)bipheny1-4-yl]methyl}amino)-3-oxopropanoate 

[0461] 	[Formula 195] 
0 

MeO"-IC 0 	0 

ON 0.,,  "ICAO"- 

--. 

JO ... ,... 1 3 
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To a solution in ethyl acetate (11.6 mL) of the compound (770 mg) obtained in 

Reference Example A-1 and triethylamine (287 mg), ethyl malonyl chloride (341 mg) was 

added at 0°C and the mixture was stirred at room temperature for 30 minutes. 	More of 

triethylamine (95.7 mg) was added and following the addition of ethyl malonyl chloride 

(114 mg) at 0°C, the mixture was stirred at room temperature for 30 minutes. 	After adding 

1 mol/L hydrochloric acid, two extractions were conducted with ethyl acetate. 	The 

combined organic layers were passed through a phase separator and thereafter concentrated 

under reduced pressure to give a mixture (1.44 g) comprising ethyl 3-([4-(2-ethoxy-2- 

oxoethyl)tetrahydro-2H-pyran-4-yl] {[4'-(trifluoromethyl)bipheny1-4-yl]methyl}amino)-3- 

oxopropanoate. 

MS ESI/APCI Dual posi: 522[M+H]4, 544[M+Na]+. 

(2) Synthesis of sodium 3-(ethoxycarbony1)-2-oxo-1-{[4'-(trifluoromethyObiphenyl-4- 

yl]methy1}-9-oxa-1-azaspiro[5.5]undec-3-en-4-olate 

[0462] 	[Formula 196] 
Na0 	0 

---LAO'r'- 

0.„.- O N''''''0 

IP 0  
c, 

To a solution in ethanol (24.7 mL) of the mixture (1.43 g) obtained in step (1) 

above, sodium ethoxide (about 20%, solution in ethanol, 1.30 mL) was added and the 

resulting mixture was stirred at an external temperature of 90°C for 4 hours. 	After cooling 

the reaction mixture to room temperature, the precipitate was recovered by filtration to give 

sodium 3-(ethoxycarbonyl)-2-oxo-1-{[4'-(trifluoromethyl)biphenyl-4-yl]methyll-9-oxa-l- 

azaspiro[5.5]undec-3-en-4-olate as a brown solid (534 mg). 

1H NMR (300 MHz, DMSO-d6) 6 ppm 1.14 (t, J=7.1 Hz, 3 H) 1.40 - 1.55 (m, 2 H) 1.74 - 

1.92 (m, 2 H) 2.42 (s, 2 H) 3.37 - 3.46 (m, 2 H) 3.61 -3.71 (m, 2 H) 3.94 (q, J=6.9 Hz, 2 H) 

4.70 (br. s., 2 H) 7.40 (d, J=7.9 Hz, 2 H) 7.65 (d, J=8.1 Hz, 2 H) 7.75 - 7.82 (m, 2 H) 7.84 - 



-256- 

7.92 (m, 2 H). 

MS ESI/APCI Dual posi: 512[M+Na]t 

MS ESI/APCI Dual nega: 488[M-H]-. 

(3) Synthesis of tert-butyl N-[(4-hydroxy-2-oxo-1- {[4'-(trifluoromethyl)bipheny1-4- 

yl] methyl }-9-oxa-l-azaspiro[5.5]undec-3-en-3-y1)carbonyl]glycinate 

[0463] 

r' 0, 

[Formula 197] 
OH 0 

A}L 	0 -,. 	N  mr- 
N 	" 	° 

1101  al  
IP C F3  

To a solution in 1,2-dimethoxyethane (10.2 mL) of the compound (508 mg) obtained 

in step (2) above, triethylamine (100 mg) and glycine tert-butyl hydrochloride (200 mg) were 

added and the mixture was stirred at an external temperature of 90°C for two hours. 	After 

being cooled to room temperature, the reaction mixture was concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n- 

hexane:ethyl acetate = 85:15-20:80) to give tert-butyl N-[(4-hydroxy-2-oxo-1-114'- 

(trifluoromethyl)bipheny1-4-yl]methyl}-9-oxa-l-azaspiro[5.5]undec-3-en-3- 

yOcarbonyl]glycinate as a colorless amorphous mass (329 mg). 

1H NMR (300 MHz, CHLOROFORM-d) 3 ppm 1.47 - 1.53 (m, 9 H) 1.59 - 1.68 (m, 2 H) 

1.99 - 2.16 (m, 2 H) 2.83 - 2.98 (m, 2 H) 3.44 - 3.60 (m, 2 H) 3.79 - 3.93 (m, 2 H) 3.99 - 4.08 

(m, 2 H) 4.84 (br. s., 2 H) 7.31 - 7.41 (m, 2 H) 7.50 - 7.59 (m, 2 H) 7.62 - 7.72 (m, 4 H) 10.12 

- 10.45 (m, 1 H). 

MS ESI/APCI Dual posi: 575[M+H]'. 

MS ESI/APCI Dual nega: 573[M-H]-. 

(4) Synthesis of the titled compound 

To the compound (319 mg) obtained in step (3) above, a solution (6.4 mL) of 

4 mol/L hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at room 
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temperature for 18 hours. 	After concentrating under reduced pressure, ethyl acetate 

(5.00 mL) was added to the residue and with continued stirring, n-hexane (5.00 mL) was 

added. 	After stirring the reaction mixture at room temperature for 30 minutes, the 

precipitate was recovered by filtration to give the titled compound as a colorless solid 

(245 mg). 

1H NMR (300 MHz, DMSO-d6) 5 ppm 1.46 - 1.61 (m, 2 H) 1.89 - 2.10 (m, 2 H) 2.89 - 3.14 

(m, 2 H) 3.41 - 3.56 (m, 2 H) 3.65 - 3.78 (m, 2 H) 3.96 - 4.16 (m, 2 H) 4.74 - 4.93 (m, 2 H) 

7.40 - 7.51 (m, 2 H) 7.63 - 7.74 (m, 2 H) 7.75 - 7.93 (in, 4 H) 9.93 - 10.27 (m, 1 H) 12.76 - 

12.95 (m, 1 H). 

MS ESI/APCI Dual posi: 519[M+H]+, 541[M+Na]+. 

MS ESI/APCI Dual nega: 517[M-H] . 

Example 1-2 

N-([5-(Bipheny1-4-ylmethyl)-8-hydroxy-6-oxo-2-oxa-5-azaspiro[3.5]non-7-en-7-

yl]carbonyl}glycine 

[0464] 	[Formula 198] 
OH 0 

H 	6, 
O 	N 	0 

40 
40 

(1) Synthesis of tert-butyl N-{[5-(bipheny1-4-ylmethyl)-8-hydroxy-6-oxo-2-oxa-5-

azaspiro[3.5]non-7-en-7-ylicarbonylIglycinate 

[0465] 	[Formula 199] 
OH 0 

%.--. 	NO 
N 	0

H 	0  

1401  

110 

Instead of the compound obtained in Reference Example A-1, the compound 



- 258 - 

(1.90 g) obtained in Reference Example A-2 was used and treated by the same techniques as 

in Example 1-1(1) to (3) to give tert-butyl N-{[5-(bipheny1-4-ylmethyl)-8-hydroxy-6-oxo-2-

oxa-5-azaspiro[3.5]non-7-en-7-yl]carbonyl}glycinate as a pale brown solid (2.67 g). 

'H NMR (200 MHz, CHLOROFORM-d) 8 ppm 1.43 - 1.52 (m, 9 H) 3.01 - 3.23 (m, 2 H) 

3.94 - 4.11 (m, 2 H) 4.37 - 4.62 (m, 2 H) 4.74 - 4.93 (m, 2 H) 5.06 - 5.21 (m, 2 H) 7.24 - 7.50 

(m, 5 H) 7.51 - 7.62 (m, 4 H) 9.95 - 10.57 (m, I H). 

MS ESI/APCI Dual posi: 501[M+Na]'. 

(2) Synthesis of the titled compound 

To a solution in chloroform (20.0 mL) of the compound (2.60 g) obtained in step (1) 

above, trifluoroacetic acid (8.00 mL) was added and the mixture was stirred at room 

temperature for 12 hours. 	After concentrating under reduced pressure, ethyl acetate was 

added to the residue. 	With continued stirring, n-hexane was added and the precipitate was 

recovered by filtration to give the titled compound as a pale brown solid (2.18 g). 

'H NMR (300 MHz, DMSO-d5) 8 ppm 3.08 - 3.28 (m, 2 H) 3.93 - 4.12 (m, 2 H) 4.45 (d, 

J=7.1 Hz, 2 H) 4.74 (d, J=7.1 Hz, 2 H) 5.01 - 5.18 (m, 2 H) 7.26 - 7.52 (m, 5 H) 7.57 - 7.71 

(m, 4 H) 9.80 - 10.34 (m, 1 H) 12.89 (br. s., 1 H). 

MS ESI/APCI Dual posi: 423[M+H]+. 

Example 1-3 

N-({4-Hydroxy-5-methy1-2-oxo-144-(trifluoromethoxy)benzy1]-1,2,5,6-tetrahydropyridin-3- 

y1}carbonyl)glycine sodium salt 

[0466] 	[Formula 200] 
OH 0 

''''--tt•-•AN 	ONa 

N '0 	
r, 
‘-' 

L-------,-",,-, 
I 	_, 
.'"-*- '0CF3  

(1) Synthesis of tert-butyl N-({4-hydroxy-5-methy1-2-oxo-1-[4-(trifluoromethoxy)benzy1]- 

1,2,5,6-tetrahydropyridin-3-yll carbonyl)glylcinate 

[0467] 
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[Formula 201] 
OH 0 

,...„ 
' -1---CAN 	0 

LI10 H 	° 

11°  OCF3 

Instead of the compound obtained in Reference Example A-1, the compound 

(1.12 g) obtained in Reference Example A-3 was used and treated by the same techniques as 

in Example 1-1(1) to (3) to give tert-butyl N-({4-hydroxy-5-methy1-2-oxo-1-[4-

(trifluoromethoxy)benzy1]-1,2,5,6-tetrahydropyridin-3-y1}carbonyeglycinate as a colorless 

solid (704 mg). 

III NMR (300 MHz, CHLOROFORM-d) S ppm 1.04 - 1.16 (m, 3 H) 1.42 - 1.56 (m, 9 H) 

2.61 - 2.76 (m, 1 H) 2.93 - 3.07 (m, 1 H) 3.26 - 3.38 (m, 1 H) 3.97 - 4.04 (m, 2 H) 4.50 - 4.68 

(m, 2 H) 7.11 - 7.33 (m, 4 H) 10.13 - 10.57 (m, 1 H). 

MS ESI/APCI Dual posi: 481[M+Na]`. 

MS ESI/APCI Dual nega: 457[M-14]-. 

(2) Synthesis of N-({4-hydroxy-5-methy1-2-oxo-144-(trifluoromethoxy)benzy1]-1,2,5,6- 

tetrahydropyridin-3-yll carbonyl)glycine 

[0468] 	[Formula 202] 
OH 0 

..,.„),...„.,H.L.N..,-....„,OH 
H 

''Is1"-st'0 	
A 
I" 

------:, 

''-'-'7'''OCF3  

To the compound (1.12 g) obtained in step (1) above, a solution (10.0 mL) of 

4 mol/L hydrochloride in 1,4-dioxane was added and the mixture was stirred at room 

temperature for 16 hours. 	After being concentrated under reduced pressure, the reaction 

mixture was purified by preparative HPLC to give N-({4-hydroxy-5-methy1-2-oxo-144-

(trifluoromethoxy)benzy1]-1,2,5,6-tetrahydropyridin-3-yOcarbonyl)glycine as a colorless 

amorphous mass (482 mg). 
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III NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.07 - 1.19 (m, 3 H) 2.53 - 2.78 (m, 1 H) 

2.98 - 3.10 (m, 1 H) 3.33 - 3.41 (m, 1 H) 4.15 - 4.23 (m, 2 H) 4.56 - 4.70 (m, 2 H) 7.15 - 7.23 

(m, 2 H) 7.27 - 7.34 (m, 2 H) 10.13 - 10.50 (m, 1 H). 

MS ESI/APCI Dual posi: 403[M+H]+, 425[M+Na]+. 

MS ES1/APCI Dual nega: 401[M-H]-. 

(3) Synthesis of the titled compound 

To a solution in methanol (3.00 mL) of the compound (321 mg) obtained in step (2) 

above, 1 mol/L sodium hydroxide in aqueous solution (0.798 mL) was added and the mixture 

was stirred at room temperature for 30 minutes. 	The reaction mixture was concentrated 

under reduced pressure. 	To the resulting residue, isopropyl alcohol was added and 

thereafter the mixture was stirred overnight at room temperature. 	The precipitate was 

recovered by filtration to give the titled compound as a pale yellow solid (205 mg). 

I H NMR (300 MHz, METHANOL-d4) 6 ppm 1.10 (d, J=7.0 Hz, 3 H) 2.56 - 2.73 (m, 1 H) 

3.06 (dd, 4=12.6, 7.9 Hz, 1 H) 3.44 (dd, J-12.6, 5.7 Hz, 1 H) 3.89 (s, 2H) 4.58 (d, J=14.9 Hz, 

1 II) 4.70 (d, 4=14.9 Hz, 1 14) 7.16 - 7.30 (m, 2 H) 7.36 - 7.47 (m, 2 H). 

MS ESI/APCI Dual posi: 425[M+Na]t 

[0469] 	Example 1-4 

sodium N-[(1-{[6-(4-Chlorophenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinyl)carbonyl]glycinate 

[0470] 	[Formula 203] 
OH 0 

N 	
ONa 

H 	0 N '--"0 
CI 

I 
N 	0  

(1) Synthesis of 2-methyl-2-propanyl N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyl]methy1}-4-

hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glylcinate 

[0471] 
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[Formula 204] 
OH 0 

NI -e yCh< 

N --.0 H 
	0 

CI 
I 	, 
ri 	0 

Instead of the compound obtained in Reference Example A-1, the compound (1.15 

g) obtained in Reference Example A-246 was used and treated by the same techniques as in 

Example 1-1(1) to (3) to give 2-methyl-2-propanyl N-[(1-{[6-(4-chlorophenoxy)-3-

pyridinyl]methy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl)carbonyllglycinate as a 

pale yellow gum (1.02 g). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 (s, 9 H) 2.50 - 2.67 (m, 2 H) 3.27 - 3.38 

(m, 2 H) 3.95 - 4.07 (m, 2 H) 4.56 (s, 2 H) 6.82 - 6.94 (m, 1 H) 7.04 - 7.14 (m, 2 H) 7.31 - 

7.41 (m, 2 H) 7.63 - 7.74 (m, I H) 8.04 - 8.09 (m, 1 H) 10.07 -10.51 (m, 1 H). 

MS ESI/APCI Dual posi: 510[M+Na]+. 

MS ESI/APCI Dual nega: 486[M-H]-. 

(2) Synthesis of N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine 

To the compound (1.02 g) obtained in step (1) above, a solution (10.0 mL) of 

4 mol/L hydrogen chloride in 1,4-dioxane was added and the mixture was stirred overnight at 

room temperature. 	The resulting precipitate was recovered by filtration and the solid 

obtained was heated upon addition of ethyl acetate. 	After adding acetonitrile, the mixture 

was cooled to room temperature and stirred at that temperature. 	The resulting precipitate 

was recovered by filtration to give a colorless solid (645 mg). 

'H NMR (300 MHz, DMSO-d6) S ppm 2.50 - 2.74 (m, 2 H) 3.37 - 3.49 (m, 2 H) 3.96 - 4.08 

(m, 2 II) 4.48 - 4.62 (m, 2 II) 7.05 (d, J=8.4 Hz, 1 FI) 7.14 - 7.20 (m, 2 H) 7.42 - 7.49 (m, 

2 II) 7.79 (dd, J=8.4, 2.5 Hz, 1 II) 8.07 - 8.14 (m, 1 FI) 9.94 - 10.26 (m, 1 H) 12.87 (br. s., 

1 II). 

MS ESI/APCI Dual posi: 432[M+11]+. 
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MS ESI/APCI Dual nega: 430[M-El]-. 

(3) Crystallization of N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinyecarbonyl]glycine 

To the compound (30 mg) obtained in step (2) above, a liquid mixture of water and 

ethanol (5:4) was added and the resulting mixture was heated on a hot water bath with 80°C 

until it turned to solution, which was thereafter left to stand overnight at room temperature. 

The solvent was distilled off under a nitrogen stream to give a colorless solid (30 mg). 

m.p.: 191°C 

(4) Synthesis of the titled compound 

To a solution in acetone of the compound (645 mg) obtained in step (2) above, 

1 mol/L sodium hydroxide in aqueous solution (1.50 mL) was added and the mixture was 

stirred at room temperature for 30 minutes. 	The resulting precipitate was recovered by 

filtration to give the titled compound as a colorless solid (543 mg). 

I I-I NMR (300 MHz, DMSO-d6) 5 ppm 2.53 - 2.59 (m, 2 H) 3.34 (t, J=7.1 Hz, 2 H) 3.48 - 

3.60 (m, 2 H) 4.52 (s, 2 H) 7.04 (d, J=8.4 Hz, 1 H) 7.12 - 7.21 (m, 2 H) 7.36 - 7.50 (m, 2 H) 

7.79 (dd, 1-8.4, 2.5 Hz, 1 H) 8.09 (d, J=2.5 Hz, 1 H) 10.08 (br. s., 1 H). 

MS ESI posi: 432[M+H]+. 

MS ESI nega: 430[M-K. 

[0472] 	In the following Examples 1-5 to 1-464, the compounds obtained in Reference 

Examples A-8 to A-245, A-247 to A-300, A-343 to A-486, Reference Examples B-1 to B-17, 

Reference Example C-1, Reference Example D-1, Reference Examples F-1 to F-3, or 

commercial grades of the corresponding amines were used as starting materials and treated 

by the methods described in Examples 1-1 to 1-4 or modifications thereof to synthesize the 

intended compounds. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Tables 21-1 to 21-67. 

[0473] 
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[Table 21-1] 
Compound 

No. 
Structure Analytical Data Sae 

msematon 

Example 
1-5 

	

OM 	0 

	

,-$4 ,44 	- 	Gl  

	

C1rlt-Cll' 	r:  I ...- 	L.  

.s-- 

LI )419 (990 Hs. USDA) 	a ppe  LOS - 1.78 Cm, 	10 ID 2.74 
2.90 	Cm, 	2 11) 	3.98 - 4.09 	(m, 	2 ID 	4.86 -  4.59 	Cc. 	2 HI 	7.30 
- 7,49 	Lc, 	5 ro 	7.65 - 7.05 	(m, 	4 ID 1.95 - 	10.24 	Cm. 	1 ID 
12.84 	(br. 	s., 	1 	H). 
S ES1:3911 DU 41 pad f : 449 TH:Na ll, 471191,41'. 

MS 091/1911 Deal mega: 447 (1-10% 

Example 
1-6  

-` 

0 

FMK 1308 M :, 	IDISO-. 	pp= 0.92 	- 	1.13 	Cm, 	10 11) 	10.3! 
Cs, 	2 MI 	S. 93 - 4.03 Cc, 	2 10 4.57 - 4,67 	(a, 	2 8) 	7.20 - 
7.44 	15, 	5 ID 	10.11 - 	10.40 	Cm. 	I 	HI 	12.70 - 	:2.99 	(a. 	1 10. 
MS ESI/APCI Deal cosi: 3130140% 	395111013).. 
HS ESIAPCI Dual neat: 371IM-017. 

Example 
1-7 

11l'  t" 
i.„

tr
.„,

0 
	0 

$......-4 
CMS 

1a,..I 

`11 so Wm MHz, DMSO-ds) 	6 ppm 0.93 - 1.73 (m., 	(0 H) 3.53 ..

C-Igvii  2.41 	(a, 	2 70 	5.19 - 4, ll 	(a, 	710 	4.7D - 4.85 	Cm, 	2 ID 	7.41 
- 	7.66 	Dm 	3 II) 	7.87. - 	7.96 	lm, 	4 H) 	10.16 	- 	10.44 	1e, 	I 	If) 
12.75 	- 	13.01 	(10. 	1 	TO. 

121/APCI Dual mos i ( 423 0010 1, 445 [miller. 
MS ESI/APCI Deal neat: 471N-07-. 

1-8 

r 
Lam'AI-0 

--, 
0 	t 

l'l  

Ill AIR (305 MILL 	.914.511-4) 	6 	nem 1.00 - 1,74 	171. 	10 1) 	5.84 - 
3.39 	(a, 	Z 11) 	3.96 - 4.01 	(a. 	2 ID 	4.58 - 4.71 	(o, 	2 HT 	7.28 
- 7.54 	Ds. 	5 iD 	7.S.4 - 	7.75 	n4, 	4 H) 	It 13 - 10.47 DI, 	1 N)

Example 	 12.61 - 12.11 	(11, 	I 0). 
3 ESIJIYCI Dual pal: 44990911, 471TM411ar. 

315 HSI/OCT Dual ears: 447111-91-_ 

Example 
1-9 

ot, 	q 

1  'Anal 
ec 	° 
tll' -'419 

l 

Q.0-4: 1 

II NMR Mb MHz, 9/190-de) 	a 	ppm 1,48 - 1.94 	41, 	8 119 2.59 
.34 	Cm. 	2 H) 	3.93 - 4.11 	(m, 	2 10 	4.53 - 	4.78 	Cm. 	2 ID 	7.29 

7.51 	(a. 	$ ID 	7.50 	- 7.58 	(a, 	4 0) 	1.92 - 	10.29 	(ti, 	1 	10 
2.67 - 13.15 	1a, 	I 	10. 

IS 037/6911 Dual post: 435 NV4 ', 4576m-way, 

S H.9.1/6911 Dual a48a5 43201-70% 

Example 
1-10 

	

/"'Y'`( 	'Q" 
c
,......t 	l i 	u 

f:_el 

`ll MD MID., 	95190-4)8 	ppm 1.47 - 1.69 	(0. 	2 11) 	1.92 ii A 
3.05 	Cm, 	2 1.0 	2.86 - 5.02 	Da. 	2 212 	3.42 - 3.55 	Cs. 	II 10 	3.63  
- 3.71 	(a, 	2 ID 	2.95 - 4.03 1m, 	2 0) 	4.69 - 4.90 	Cm, 	2 ID 
7.30 - 7.49 4m, 	510 	1.53 - 7.70 Om 	4 10 	9.95 - 	19.26 (n, 	I 
8). 
NS ESIAKI Dual post 461 NM'. 
MS ESI/A911 Dual nesm: 	449111-10 -. 

[0474] 
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Table 21-2] 
Compound 

No. Structure Analytical Data sat 
Warman 

Example 
1-11 

0 	0 0 	

. 

	

40 . 	. 
$ as, 

ir 

111 NM@ (600 MHz, DM.50-4) 	6 ppm 1.19 - 1.40 (m, 2 II) 	1.72 - 
1.89 (m. 2 10 	3.29 - 3_38 (n, 	23) 3.43 - 3.51 	(m, 2 H) 	3.56 
 3.65 (m, 	2 11) 	3.97 - 4.07 Cm. 2 10 	4.58 - 4.75 (m. 	2 II) 

7.32 - 7.50 (m, 	5 H) 7.62 - 7.70 (m, 	4 11) 10.14 	- 10.38 	(m, 
1."H). 
115 ESI/AP61 Dual ppSi: 4511111Hr, 473[14+Nal s . 
1LS ESI/AP01 Dual nega: 449[11-H]- . 

Example 
1-12 

OH 	0 

dl 

Ifr 

111 111(11 (300 1111z. D11861-1a) 	5 	acm 1,58 -.1.95 (m, 	4 II) 	2.28 - 
2.47 (m, 	2 11) 2.76 - 3.08 (m. 	2 11) 3.95 - 4.12 (m. 	2 H) 	4.78 
- 5.02 (m, 	2 11) 7.29 - 7.51 	(m, 5 H) 7.57 - 7.68 (m. 	4 11) 
9.87 - 10.29 (m. 	1 11) 	12.59 = 13.02 (m, 1 It . 
DS ESI/APCI Dual-nosh 421[1!.+H]'.421[1!.+H]'.

LIP  

Example 
1-13 

OH 	0 

CCL1' LMThiP" 

40 S 
Ite 

Ill 111111 (300 MHz, DllS0-4) 	6 ppm 1.23 - 1.94 (m, 	8 5) 	3.15 - 
3.26 (m, 	2 1) 	3.97 - 4.09 	(al, 	2 II) 4.56 - 4.71 	Oy, 	2 10 7.29 
- 7.53 (m, 	5 ID 7.80 - 7.74 (m, 4 11) 	10'13"-"10.41 	68, 1 ID. 
115 ESIAPC1 Dual posi.: 435[11+H]'. 457[X+Ifal. 

Example 

°M 	0 

•a 

la 	° 

101  a„ 
WI 

113 ESIAPPI Nal nese 461[14-Hr.
1-14 

lfl DR (300 kHz, DUS(1-4) .6 ppm 1.12 - 1.60 (m, 10 ID 1.62 - 
1.32 (m, 	2 li) 2.11 	- 2.24 (m, 	2 El) 3.96 - 4.07 (m, 	2 11) 4.54 
- 4.72 (m, 2"H) 7.30 - 7.52(m, 5 11)7.58 - 7.73 Cm, 4 II) 
10.12 - 10.42'(a, 1 11). 
14$ NI/APC1 Dual posi: 4630141W, 485[11+Nar . 

Example 
1-15 

sm 	a 
ys 

1011  is 
- Ur 

I1411161 (300 MHz, DDSQ-d6 ) 	8 pm 1.50- 	2.02 (m, 4 II) 2,12 
2.41 	(m. 	2 10 	3.49 (s, 	2 11) 	3.93 - 4.17 	(m, 	2 10 4.56 - 4.78 
(81. 2 2) 7.28 	7.54 (m. 	5 11) 7.57 - 7.74. (m. 4 10 	10.00 - 
10.44 Cm, 1 11) 12.77 -.13,03 (m. 1 ID. 
MS ESI/APC1 Dual posi: 42/11,1+11 1'.-.498[14+8{m]'. 
M5 HSI/61'61 Dual Berral 4191M-Hr. 

Example 
1-16 

on 	o 

" 

40 
I 

41 11112 (6po KHz, D1130-45) 	6 pPM 2:84 - 2.73 (m. 2 II) 3.06 - 
3.49 (m. 	2 ID 	2.97 - 4.10 (in, 	2 11) 4.55 - 4.71 	(m, 2 11) 7.26 
- 7.51 (m, 	5 ID 7.59 - 7.70 (m, 4 11) 	10.01 - 10.30 (m, 1 11) 
12.97 - 13.04 (m, 1 H). us ESIADCI Dual pOSi: 381D+113*, 403[111a)* . 
IS ESI/APCI Dual nasal 379111-Hr. 

Example 
1-17 

OH 	0 

8 

10  
1
0. 

'II NKR (600 MHz, 31.50-5) 	5 DV]] 1.24 (s, 6 11) 3.16 C. 2 H) 
3.91 - 4.14 (in. 2 11)'4.58 - 4:81 	(m, 	2 H) 7.27 - 7.49 (m, 5 
11) 7.55 - 7.67 (n) , 4 11) SAE - 10.27 (m, 1"H).. 
NS ESI/APCI Dual Post: 409114+Hr , 43110+Nar . 
VS ESI/APC1 Dual nega: 407111-a. 

[0475] 
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[Table 21-3] 
Compound 

NO. 
Structure Analytical Data Salt 

intonation 

Example 
1-18 

	

OH 	0 

	

40 	H 	° 0 

40 , 

: II KYR (300 MHz. CELOROFORII-d) 	6 6pm 2.47 - 2.73 (m, 211) 
3..24 - 3.41 	(re, 	2`11) 4.12 - 4.27 	(a, 	2 II) 4.52 - 4.65 (m. 2 
A) 7.17 - 7.25 (m, 2 11) 7.28 - 7.36 (m, 2 ID 10.07 - 10.50 
(m, 	1 ID. 
HS ESI/APCI Dual peal: 	889[PH].. 861[11+}lar . 
,,, , ESI/APC1 Dual nese: 	33701-111.  

Example 
1-19 

OH 	0 

cr-11-,tryc'H -- 
2' 0  

HC1Y4 

211 102 (000111z,
' 
 CHLOROFORII-d) 	6 ppm 2.57 - L70 (m, 2'I) 

3.31 	- 3.42 (m, 	2 II) 4.17 - 4.23 (01, 	2 fl) 4.59 - 4.74 	(m, 	2 
11) 7.32 - 7.47 (m, 2 11) 7.53 - 7.70 (6, 	2 ID 10.06 - 10.48 
(m, 	1 	I). 
MS ES1/APCI Dual pOSi: 	07301+111% 395[10-11a]' , 
IIS ESI/APC1 Dual mesa: 37101-111'. 

Example 
1-20 

OH 	0 

I 

I II HER (600 11Hz. D1130-4) 	6 	ppm 1.16 (6, J=6.6 Hz. 	3 1) 	2.15 
- 2.38 (m, 	1 11) 	3.02 - 2.14 (m, 1 10 	8.61 - 3.77 (m, 	1 fl) 
3.95 - 4.07 	(m, 	2 II) 4.13 - 4.38 	(m. 	1 11) 	4.96 	- 5.10 	(n, 1 
II) 7.32 - 7.49 (a, 	5 11).7.58 - 7.68 (m, 	4 10 9.91 - 10.24 
(m, 	1 H). 
MS ESI/APCI Dual posi: 395[1+H]', 417[11+841 . 
NS ESI/APCI Dual mesa: 3930I-HP. 

Example 
1-21 

OH 	0 
H 

H 	
o 

40 

'1111/18 (300,Th. CHLOROFORM-4D 	6 	M La Pp-X2::71 (m. 2 ii) 
3.20 - 3.47 (m, 	2 10 4.17 - 4.22 Cm, 	2 II) 4.64 	(s, 	2 10 7.13 
- 7.48 (m. 	5 1) 10.15 - 10.47 	(m, 	1 II). 
HS ESE/APCI Dual POMI: 305DDIO, 32701+110. 
HS ESI/APCI Dual nese: 3031/1-1111 . 

Example 
1-22 

cp -0 

H 
io 	0 

I 

lipe (Goo Itliz, RHSO-410) 	6 PPM 1.09 cd, J.7.0 Hz, 3 g) 2,70 
- 2.90 Cm, 	I 	II) 	3,05'-S3.20 	(m. 1 11) 	3.43 - 3.56 (m, 	1 11) 
3.98 - 4.09 (m, 2 	 ID 4.51 - 4.80 (Oh 2 	7.32 -7.50 (m, 5 10 
H) 7.59 - 7.70 (S, 4 H) 9.99 - 10.28 	(m, 1 H). 

M$ MIAMI Dual posit 396(X+Ig. 417[114.Nar . 
MS ESE/APCI Dual nese: 39.311 Hr. 

Example 
1-23 

OH 	o 

--.. 
o 

1110  . 

11112 (600 1111z, CIILOROPORIf-d) 	6 PPM 2.60 - 2.67 (m, 2 H):  
3.28 - 8.87 (m, 2 10 4.16 - 4.23 (m, 	2 ED 4.54 - 4.60 (m, 2 
3)'7.12 - 7.19 (m, 	2'1) 7.43 - 7.52 (rd, 	2'H) 	10.12 - 10.50 
(m. 	1 11), 
IS ESI/APCI Dual pOSi: 880[1+HY , 405[11+Na]'. 
XS FSI/APCI Dual mesa: 38101-1]'. 

Example 
1-24 

OH 	0 
H 

H 

-- 

40 \ 
J  

'11 102 (300 MHz, DIISO-de).  6 ppm 2.42 - 2.77 (m, 2 1) 3.23 - 
3.51 	On, 	2 11) 	L93 - 4.14 Cm, 	2 11) 	4.58 - 4.84 Cm,, 2 11) 7.23 
- 7.33 (m, 	1 II) 7.33 - 7.51 	(m. 4 	11) 	7.52 - 7.60 (m. 	2 H) 
7.61 	- 7.69 	(m, 	2 II) 	9.90 - 10.34 	(m, 	1 II) 	12:85 (br. 	s., 	1 
II) . 
ZS ESI/AFtil Dual POS.': 	381111+11].. 
MS ESI/APC1 Dual nezai 	379I19-117. 

[0476] 
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[Table 21-4] 
Compound 

No 
Structure Analytical Data Informaalttion 

Example 
1-25 

OH 	0 

ii 	I - 
° 

I 

'A )1118 (300 Ha, 61860-dc) 	q 	ppm 2.0 - 2.78 (m, 2 11) 2.36 - 
3.53 (m, 2 11) 3.93.- 4.09 (m, 	2 11) 4.58 - 4.76 	(m, 	2 II) 7.21 

7.74 (to, 9 11) 	9:96 - 10.31 	Oa, 	1 10 	12.67 - 12.98 (33, 1 
H). 
915 ESI/APC1 Dual pOSi: 381R+HII , 40303+Nar. 
HS ESIAP01 Ihm1 mega: 879[11-11]- . 

Example 
1-26 

OH 	0 

Lot 

qi in (300 Ulla, D1(60-40) 	6 Pm 0.07.- 1.24 Cm. 2 10 1.31 - 
1.56 (re, 	2 ID 1.63 - 1.83 (ID, 	5 A) 	2.41 - me (rn, 	5 11) 	3.37 
- 3.54 	(m. 2 II) 	3.94 - 4,08 (m, 	2 El) 7.09 - 7.35 (m, 	5 H) 
10.02 	- 10.21 (m. 	1 11) 	12.67 - 12.96 (m. 	1 H). 
AS EST/9PM Dual POSi : 582111,-e. 40901+Nar. 
HS ESIAPC1 Dual nega: 313601-103 . 

Example 
1-27 

OH 	4 
•H 

• 
• 

0 
0 

'II HER (SOO Hz, 131190-1.0 ) 	5 	ppm 0.94x- 1.10 (m, 	6 11) 	3,17 	- 
3.24 (na. 2 H) 3.98 - 4.86 (m, 	2 A) 4.59 - 4.70 (a, 	2 11) 	7.31 
- 7.48 (m, 5 In 	7.59 - 7,69 (m, 4 II) 10.09 - 10.37 	(m. 	1 11). 
HS ESI/APCI Dual posi : 409111+10'. 4311)1+110'. 
H5 E51/APCI Dual nags: 407111-HT. 

Example 
1-28 

OH 	0 
H 

H 	o 

40.00 
 

'11 RR (600 Aliz, D/130n4) 	5 ppin 2.44 - 2.71 	(m, 	2 II) 3:34'-.  
3.45 (m. 	2 H) 3.97 - 4.07 Cm, 	2 11) 4.49 - 4.64 Sn, 	2 ID 	6.93 
- 7.04 	(m, 4 ID 	7.09 - 7.17 Cm. 1 11) 7.25 -'7:42.(m, 4 13) 
9.06 - 10,27 (m, I A) 	12.65 -.12.98 (M, 1 E). 
HS ESIAP01 Dual posi: 397013C , 4190(4diar. 
NS Its ES]/APCI Dual mesa: 395711-11r. 

Example 
1-29 

AH 	o 
OH 

H  
o 

00  

43 NIT (600 KHz. D1150ads) 	5 ppm 2.51 - 2.75 (m. 2 10 3.37'- 
8.48 (m, 	2 11) 3 95,- 4,12 (m. 2 10 4.64 - 4,85 (m, 	2 11) 7.40 
- 7.45. (m 	1 II) 7.47 - 7.54 (m 	2 11) 7.81 (s 	1 10 7.86 - 
7.96 (m, 	3 H) 10.02 - 10.31 	(m. 	1 11). 
ISI ESI/APCI Dual pOSi : 3551A+V. 37716+11a. 
1(S lASUAPC1 Dual mega: 35301-Hr. 

Example 
1-30 

	

OH 	0 

	

0 	3ih 
o 

 ric" 

C 

110 

ILI IR (300 .H2. caoRomRx-d) 	15 MO 1.23.-  1.46 (m, 2C 1) 
1.49 " -  1.86 (ro, 4 11) 	2.42 - 2.73 (m, 4 8) 	3.24 -"3.54 (m, 4 
11) 4.08 - 4.22 (m. 	2 11) 7.13 - 7.22 (a, 3 II) 7.23 - 7.21 (m, 
2 13) 10.11 - 10.42 (m. 1 H). 
NS ESI/APC1 Dual noel: 361.0011Y, 383111+Nar. 
11S ESI/AP01 Dual mega: 359114o-- 

Example 
1-31 

	

OH 	0 

OH 

	

0 	6 	' 0 

41 9112"(600 Kb( DASD-d,) 	6 ppm 2.56 - 2.64 (m, 2 II) L79 - 
2.92 (m, 	2 13) 3.36 - 3:47 (a, 	2 A) 	3.53 - 3.69 	(m, 	2 H) 3.96 
- 4.0$ (m. 2 11) 7.31 	-.7.38 (m, 	3 11) 7.42 - 7.48 (m, 	2 11) 
7.58 - 7.63 (a, 	z 11) 7.64 -- 7.67 (m, 2 11) 	9.97 - 10.20 	(m, 	1 
H).. 
MS ESI/APCI. Dual posi : 395111+Hr , 412[H+Na]°. 

MS &S1//1PC' Dual nags: 393(1-HT. 
11) . 

[0477] 
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Table 21-5] 
Compound 

No. 
Structure Analytical Data Salt 

information 

Example 
1-32 

OH 	0 

H o  

• N 

II ' 	IIME. (690 MHz, DMSO-d,) 	6 ppM 2:79-(t. 14.8 Hz. 2 ID 3.52 
(t, 	J=7.0 Ez, 2 la 	3.96 - 4.12 (m. 	2 II) 4.82 - 4.97 	(m, 	2 H) 
7.80 (d, 	1=8.7 Hz, 	1 H) 7.89 - 7.99 (M, 1 ID 	8.14 (s. 1 II) 
8.26 (d, 14.7 Hz, 	1.11). 8.91 - 9.03 On, 	1 10 0.20 (d. J4.5 
Hz. 	1 	H) 	9.98 (hr. 	s., 	1 H). 

MS. ESI/APCI Dual posi: 35811(+Hr . 
HS ESI/APCI Dual nese: 9541Y-RY. 

HO I 

Example 
1-33 

oe 	0 
H 

'II IHIR (600 MHz, 06(50-4) 	6 	ppM 2.42 - 2.65 Dz. 2 10 2.34 - 
3.45 (m, 	2 ID 4.00 8 - 4.10 (m, 	2 H) 	5.00 - 5.13 	(a. 	2 H) 7.39 
- 7.64 (a, 4 H) 7.84 - 7.92 (44 1 H) 7.94 -03 (a, 	1 H) 
8.07 - 8.16 (m, 	1 H) 	9.99 - 10.24 (a, 	1 11) 12.65'- 13.04 (m. 
1 	II). 
MS ESI/APCI Dual POSi: 355414+Hr, 977[M+Her. 
MS ESI/APCI Dual nesa: 359(11-111I. 

ox 	a 

 

Example 
1-34 

z 

I .  

HS ESI/APCI Dual nesa: 317I317[1(-H]- , 
 

'.H RR (600 MHz. CHLOROFORM-d) 	6 pm 2.36 - 2.56 (a. 2 II) 
2.79 - 2.94 (z, 2 H) 3.12 - 3.26 (a. 2 ID 3.55`-- 3.70 Dz, 2 
H) 4.04 - 4.20 (a. 	2 H) 	7.15 - 7.36 (a, 5 11).10.01 -10.19 
(m, 	1 	H). 
MS ESI/APCI Dual posi: 341.10-014 4 . 

Example 
1-35 

OH 	0 

	

11 	a  
O  

t.,, 

l ll HIM (300 MHz, D/LSO-.30 	6 	PPM 2.53 - 2.82 (a, 	2 H) 3.44 
(t 	I=6.8 Hz, 2 II) 	3.93 - 4.12 (rn, 0 H) 4.67 	(s,, 8 H) 7.49 
(a 	.1.4.4 Hz. 2 1) 7.61 - 7.79 (m. 	1 II) 8.07 (cl, Jr8.4 HZ, 	2 
H) 	8.13 - 8.29 (n. 2 H) 8.77 (d, 	14.7 Hz, 1 ID 9.90 - 10.27 
(a, 	1 	11). 
MS ESI/APCI Dual POSi : 38204+11r, 404DItMai. 
HS ESI/APCE Dual nesa: sacu-nr • 

H C 1 

Example 
1-36 

r ociL Y41 	,, " 

'11 la (300 MHz, CHLOROFORM-4- 6 PPM 1.36 (s, 9 ID 2.53 - 
2.71 	(a, 	2 II) 3,33 - 3A4 (rd, 	2 H) 4.17 - 4.24 	(a, 	2 H) 4.63 
- 4.70 (m, 2 R) 7.29 -:7.37 (on 2 a) 7.42 - 7z81 (a, 	6 EN 
10.20 - 10.46 (a. 1 H). 
14$ ESI/APCI Deal posi: 437C/Hill , 459III+Nar. 
HS ESI/APCI Dual nese: 435(1-HT. 

Example 
1-37 

OH 	.0 
p 

1.,A 	" 	li  
0 
	o 

IP sh, 

' B MR (300 MHz, CHLOROFORM-d) 	8 pam 1.18 -1.51 an, 5 111) .  

1.88 - 1.96 	5 II) 	2.41 /- 2.88 	(n, 	3 H) 	3,29 	- 9.41 	(to, 	2 
H) 	4.14 - 4.23 (p, 	2'11) 	4.56 - 4.82 On, 2 HY 7.14 - 7.21 (44, 
4 H) 	10.21 - 10.43 	(rn, 	1 H). 
HS ESI/APCI Dual posit 387411+10...40941Nlar. 
148 Ell/APCI 	Dual nese: 395[1.1-H]- . 

Example 
1-38 

OH 	o 

H
o  

H 

'11'1112 (300 MHz. DMSO-dc) 	6 PPM 2.59 - 2.91 (a, 2 }I) 3.72 - 
3.89 (z. 2 11) 3.97 - 4.10 (a, 2 H) 7.17 -.7:52 (n. 	5 H) 	9.80 
- 10.39 (a, 	I H) 12.57 - 12.07 (, 1 H . 
HS D31/APCI Dual posit 291[M+11]', 313(Ia-Nal. 
KS ESI/APCI Dual nesa: 289111-Hr. 

[0478] 
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Table 21-6] 
Compound 

NO. 
Structure Analytical Data sat 

Informaton 

Example 
1-39 

OH 	o 
41 

4 
0 H 

0 

0  0 

'Elm (300 lillz. 11100-d,) 	6 paw 2450 - 2.87 (m, 	2 H) 3.761-  
3.88 (m, 	2 H) 3.98 - 4.09 (m, 	2 H) 	6.82 - 6.95 (m. 	1 ID 	6.97 
- 7.21 	(m, 5 H) 7.34 - 7.47 (m. 	3 II) 9/77 - 10.40 (m, 1 H) 
12.73 - 12.98 (a, 	1 II). 
MS ESI/APC1 Dual pant: 22,201-4 /0* , 402[11+Na]..  
NS ESI/APCI Dual mesa: 381[2-HT. 

Example 
1-40 

1
7,,
ck 	

at 

Lteitt4P 

Y 
'10 

I ll MIR 1,300 Rh, D1160-4) 	6 ppM 2.60 - 2.90 (n, 2 H) 3.72 - 
3.87 (m, 	2 H) 2.94 - 4.12 (m, 	2 H) 	6.97 - 7.23 (m, 	5 13) 7.25 
- 7.20 (0), 4 H) 	9.83 - 10.38 (m, 	1 H) 	12.72 - is.os (a. 	1 
H). 
SS ESI/APCI Dual POSi : 383R+Hr, 405[114Na] . 
NS ESI/APCI Dual mega: MR-Hr. 

Example 
1-41 

CH 	0 

H (
I

xp

H( 

ir 

'11 13103 (200 MHz, DISO-6s) 	8 pro 2.67 - 2.82 (m. 	2 II) 3.46 - 
.8 .81 	Os, 	2 H) 3.96 - 4.07 (a. 	2 ID 4.62 (s. 	2i1) 7.28 - 7.71 
(m, 	3 11) 	8.24 -.8.55 	(m, 	2 11) 	8.86 	(a, 	2 R) 	3.78 - 	10.08 (iii, 
111). 
HS ESI/APCI Dual pOS4: 383[11+H]', 405(1041011 . 

Example 
1-42 

OH 	o 

-..,0 
H 	

o 

4101  

t li 101133 (300 Rh, CHLOROFORM-a) 	6 PPM 2.50 -'2.67 (m. 2 ID 
3.26 - 3.39 	(io, 	2 H) 	3.96 	(a, 	2 H) 	4.15 - 4.22.(0), 	2 II) 	4.50 
- 4.63 04, 2 H) 7.12.- 7.33 (a. 	9 H) 10.11 - 10.50 (a, 	1 H). 
HS ESI/APCI Dual posit 3950I+0)1 , 417[11+Har. 
IIS ESI/APC1 Dual nesa: 39811-11]-  . 

Example 
1-43 

Example 
1-44 

ax o 

.L.c. 

I ll lIllt (300 MHz 	D/130-3,) .5 man 1.17 - 2.0Q (m. 	10 H) 	2.61 - 
2.92 (a, 	3 11) 	3.50 	(t..1-t7.2 Hz, 	2 11) 	4.01 	(d...1=5.4 Hz, 	2 
H) 4.55 (s. 	2 11) 8.71 .(s. 2 H) 9.93 (br. s.. 1 H). . 
MS ESI/AP01 Dual posit 289111+Hr, 411(E+Har. 
}1St I/APCI Dual need: 387D-111-. H C I 

OH 	0 

H

I) 

 

'II 11E (800 Hu, 13160-4) 	6 ppm 2.67 - 2.77 (o), 	2 11) 3.41. '- 
3.52 (m, 	2 ED 3.96 - 4.11 	(m, 	2 II) 4.72 - 4.91 	(m, 	2 11) 7.33 
- 7.57 (m, 2 R) 7 79 - 7.96 (m, 	3 II) 9.37 - 10.05 (m, 1 H). 
MS ESI/APEI Dual pOS4: 388014111 . 
MS ESI/APCI Dual mega: 386DX-Br. HC 1 

Example 
_ 1-45 

OH 	0 

e 
0 	° 

I u 

'H 14116 (500 ItHz, CHLOROFORM-d) 	6 ppm 2.74 (t, J=7.3 Hz, 2H) 
3.58 (t, 	.1.7.2 Hz, 	2 11) 	4.15 - 4.22 	(ni, 	2 11) 	4.70 - 4.80 (m. 

6.52 - 6.57 (m 	1 11) 7 41 - 7.51 (m, 3 H) 7.74 - 7.83 2 ID 	 , 	. .  
(to, 	2 H) 	9.97 - 10352 (m, 1 13). 
MS ESI/APCI Dual POS4 : 372R+I1r, 394011+11a1*. 
14E ESI/APCI Dual 13 eta : 37004-111 . 

[0479] 
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Table 21-7] 
Compound 

No. Structure Analytical Data smi 
imonomion 

Example 
1.46 

OH 

.5. 	fill  -" 
o

4 

1 	
o  

i 	! 

MI NPR (600 Ms, 114130-4) 	6 pan 1.07 - 1.76 (m, 4 10 2.56 - 
2.75 	(m, 	6 10 	3.25 - 3.40 	(I, 	2 HI 3.97 - 4.07 	(u, 	2 11) 	4.44 
- 	,55 	(a. 	2 in 	6.90 - 7.11 	(m, 	3 it) 	9.98 - 10.27 	(a, 	1 	ID.  
MS ESI/APC1 Dual posh 359DDHIll, 	38104fItal l. 
MS ESI/APC1 Dual mega: 357(M-l0'. 

Example 
147 

OH 	0 

,,,,,jy, ,r, 
 

0 OH 

o 

[......3". 
li 	I 

II:1 AIR (300 MHz, DMS0-4) 	a 	tam 2.28 (s, 3 H) 2.48 - 2.69 
Oa 	2 fl) 	3.06 - 3.61 	(a, 	2 ID 	3.88 - 4.34 N. 	2 11) 	4.36 - 
4.72 	CI, 	2 II) 	7.12 - 7.28 	(m, 	4 ID 	9.79 - 10.41 	Ou, 	1 EC 
12.81 	(br. 	s, 	1 	10. 
MS ESI/APCI Dual posi: 319DIDD I, 3410.51-Nif. 
MS ESI/APCI Dual nega: 31715541)". 

Example 
1.48 

	

ON 	0 

r,..5,)„,,ou 

	

.1 	If 	0 

	

'Nfell o 	Is 

'H MR (300 MHz, 	DMS0-44) 	6 	PPM 2.42 - 2.64 (m. 	2 li) 3.25 - 
3.42 N. 	2 10 3.73 	(s, 	3 ED 	3.94 - 4.08 (m, 	2 ID 4.44 - 4.58 
Oa 	2 AS 6.75 - 7.04 (m, 	2 It) 7.08 - 7.40 Cm, 	210 9.94 - 
10.31 	(e., 	I ID 	12.86 	(hr. 	s, 	1 	P.). 
MS ESI/APCI Dual pos i : 335[84+H]', 	357 08-Nar. 
MS ESI/APCI Dual nega: 3331M-Hill. 

Example 
1-49 

OH 	0 
I 	il 
...,1

2 .,„,„....._,..01-1  
. 	11 	9 o 

[ie 	
u 

.. 

lil MIR (600 MHz, 	CHLOROFORM-d) 	6 	ppm 2.6) - 2.70 (m, 	1 H) 
3.01 - 3.24 	N, 	1 HI 	3.51 	- 343 	(m. 	1 11) 	$1,11 - 4.31 	(m, 	2 
ID 4.53 - 4.59 	(m, 	1 ID 	5.44 - 5.63 9a, 	1 II) 	7.11 - 7.17 	(m. 
2 9) 	7.19 - 7.24 	(1). 	2 10 	7.26 - 7.39 	(a, 	6 10 	10.24 - 10.39 
Cm. 	110. 
MS ESI/APCI Dual post: 381(m+tir, 4031144 213?. 
MS ESI/APCI Dual men: 37904-111. 

Example 
1-50 

OH 	o y
rrom 

 

$ L,e'lla, 

0 

IA MR (600 Wiz. 	CHLOROFORM-d) 	b ppm 2.64 - 2,71 (m. 	I II) 
3.05 - 3.23 (a, 	I II) 	3.59 - 3.79 	(a, 	1 H) 	4.13 - 4.32 	Cm, 	2 
ED 	4.59 - 4.64 	(m, 	I H) 	5.47 - 5.67 (m, 	1 ID 	7.13 - 7.20 	Cm, 
2 R0 	7.27 - 7.40 	(m, 	6 ID 	7.41 - 7.47 	(m. 	2 H) 	7.53 - 7.60 
Cm, 	4 10 	10.28 - 10.42 	(m, 	I ID. 
MS 831/APCI Deal posl: 457N+1111, 	479114+Na1l. 
MS ESI/APCI Nal mega: 95514-t. 

Example 
1-51 

es 

t 	 o 

$ 

IH MR (300 MHz, CHLOROFORM-d) 	6 ppm 1.07 - 1.43 Cm, 3 ID 
1.44 - 1.66 	Cu, 	2 El) 	1.68 - 1.88 Cm. 	2 ED 	2.35 - 2.55 (a, 	1 
II) 	2.76 - 3.09 	(m, 	I ID 	3.25 - 3.95 	(m, 	1 14) 	3.89 - 4.32 	(m, 
3 ID 	5.22 - 5.44 	(a, 	110 	7.29 - 7.49 	+y, 	5 ID 	7.51 	- 7.62 
(m, 	414) 	10.21 - 10.57 	Cm, 	I 	W. 
MS ESI/APCI Dual posi: 435[11+1111, 	457tMett1i. 
MS ESI/APCI Dual mega: 4331M-HT. 

Example 
1-52 

,.... ...2).y....Nrci 
 

I----1. 	o 

0 

ik ; 

'H ttyg (300 MHz. Dms0-dd 	6 	ppn 0.92 - 1.46 Cm. 	9 M 	1.60 - 
1.83 	(m. 	2 II) 	2.05 - 2.78 Da, 	3 ID 3.22 - 3,39 	(m, 	1 10 	3. 98 
- 4.12 	(m, 	2 11) 	4.45 - 4.69 	(m. 	I ID 	4.93 - 5.11 	(m. 	1 10 
7.24 - 7.51 	(m, 	5 ID 	7.58 - 7.70 Cm, 	4 W 	10.09 - 10.42 	(m. 
1 fl) 	12.74 - 12,98 	Cu 	I 10, 
MS ESI/APCI Dual post: 457(M+Na1'. 
MS ES1/APCI Dual nega: 433W-113". 

[0480] 
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Table 21-8] 
Compound 

No 
Structure Analytical Oath SaIt 

information 

Example 
1-53 

OH 	0 
II 

o 

410  

H 

'B 1013 (300 Hz, CHLOROFORM-d) 	6 ppm 1.23 (t, j=7.5 Hz, 3 11) 
2 .50  - 2 .72 (m, 4 H) 	2.27 - 3.40 (m. 2 H) 4.13 - 1.22 (m. 	2 
9) 4.55 - 4.83 (m. 	2 H) 7.15 - 7.21 	(m. 4 II) 	10.14 - 10.46 
(a, 	1 H). 
MS ESI/APCE Dual pos.: 339111+11r • 355N+Hall. 
us BSI/ARCI Dual nen: 331[11-6]-  . 

Example 
1-54 

OH 	a 

ICiXirlDH 

1011 
F 

 

F - 	F 

I II UR "(300 ̀MHz, 0111.02090211-d) 	6 	ppm 2.59 - 2.76 (m, a II) 
2.24 - 3.45 (m. 2 H) 4.15 - 4.35 (m, 2 H) 4.83 - 4.23 (m, 	2 
El) 7.55 (d, 	J=8.2 Hz, 	1 II) 7.72 - 7.86 (m. 1 1) 7.92 	(s, 1 
H) 	9.91 	- 10:67 (m, 1 10: 
HS ESI/APGI Dual nosi: 441.11111% 46301+1far. 
ES ES1/001 Dual nega: 439[14-Hr. 

Example 
1-55 

OH 	0 

r° 

40  , 
I -- 

I II 1012 (300 MHz, CHLOROFORM d) 	6 ppm 1.29 - 1.33 (m, 9 H) 
2.52 - 2.67 (m, 	2 ID 3.30 - 2.41 	Cm, 2 -10 4.15 - 4.23 (m, 	2 
9) 4.56 - 4 83 (m, 2-H) 7.19 (d, 	1=8.6 Hz, 2 H) 7.32 - 7.40 
(s. 	2 H) 	10.21 	- 10.43 (m, 	1 H). 
IN ESUAPCI Dual posh: 361[1(+11l, 383D+Har. 
?IS

, 
 ESI/APCI Dual nese : 	359[1-H]- . 

Example 

1-56 

oH 	0 
H 

a 

F liS, 
101 

I II IBM (300 'MHz, CHLOROFORM-d) 6 ppm 2.55 - 2.74 Cm, 2 10 
3.29 - 3.43 (m, 	2 ID 4.13 - 1.26 	(m. 2 	-.4.90 
10 7.34 - 7.45 (m, 	2 10 7.55 (t. 	J=7.5 Hz, 1 11) 7.61 - 7.76 
(m. 	2 2) 	10.13 - 12.51 	(m. 	1 2). 
MS ESIAPCI Dual pOSI: 273111111 , 39601+11all. 

ESI/APCI Dual mega: 37111-Hi. 

Example 
1-57 

.., 	oN 	a 
-.....,„,..,  ll 

111 NAR (200 KHz, CHLOROFORM-d) 	6 PPM 2.30 - 2,86 (m „3"B) 
4.09 - 4.33 (th, 	2 H) 4.54 - 4.71 	(m. 2 11) 7.0$'- 7.60 (m, 	14 
0) 10.29 - 10:58 (m. 1 H). 
HS ES1/APGI Dual pose: 40701+01*, 470[1Olfa]l . 
HS ESI/aPGI Dual mega: 45519-Hr. 

Example 
1.58 

OH 	0 

I H 	
o 

F 

0 'F  

'H 9101 (200 MHz. CHLOROFORM-d). 	6 ppm 2.54 - 2.70 (n, 2 A) 
3.28 - 3.43 (m. 	2'H) 15.13 - 4.24 (m, 2 H) 4.60 - 4.71 (m. 	2 
H) 7.42 - 7 64 (n, 4 H) ,10.09 - 10.53 (m, 	1 H). 
MS FSI/APGI Dual posh.: 373[11+H]'. 	39511+Nar. 
XS LSI/AVG' Dual neza: 3711W-911. 

Example 
159 

ON 	n 
on 

0 

	

F 0 

 

F 

'Il la (300 Hz, CEILOROFORII-d) 	6 ppm 2.57 - 2.75 (m. 2 II) 
3.33 - 3.46 (m, 2 H) 4.15- 4.27 (m. 2 B) - 4.07 -4.77 (m. 	2 
II) 7.73 (s. 	2 II) 7.79 - 7.86 (n, 	1 II) 	N.00 - 10.65 (s, 	1 
11)- 
MS'ESI/APCI Dual Uclej: 441011-11r, 46301+11al l . 
116 ESI/APCI Dual nap: 439511-11l-  - 

0481] 
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Table 21-9] 

Compound 
NO. 

Structure Analytical Data info Salt 
 

maton 

Example 
1-60 

CH 	0 

	

Ili  o 	
o  

40  

ql MR (300 lillz, CALOROFORK-d) 	6 ppm 2.21 -2.35 (m, 6 H) 
2.45 - 2.70 	(m, 	2 .1) 	3.17 - 3.38 (m, 2 11) 	4.05 - 4.29 (m, 	2 
El) 	4.47 - 4.74 (m, 	2 H) 8.34 - 7.12 (m, 	3 A) 	10.16 - 10.49 
(m, 	1 H). 
AS ES1/8PC1 	Dual 	nosi: 323E11+33., 	355[61-Na]'. 
HS ESI/APC1 Dual nesal 831.[11-N]- . 

Example 
1-61 

OH 	0 

OH 

H 	o 

0  
• 

I A MR (380  A112 . CHLOROFORM d) 	5 rpm 2.51 - 2:68 (m,'2 El> 
3.28 - 3:41 	(m, 	2 II) 	3/4- 3.86 (m, 3 II) 4.09 - 4.28 (m, 2 
H) 	4.59 (s, 	2 11) 	6.77 - 8.89 	(iii, 	3 10 	7.20 - 7.32 	(m, 	1 11) 
10.11 - 10.49 (m, 	1 ID. 

, 	.. 
. EIS ESI/APC1 	Due) 	pi:al 	235tIMil1.  v 	357[11+11e]'.l357[11+11e]'.. 

liS.ESI/APCI Dual nesz: 333[11-H]-. 

Example 
1-62 

OH 	0 

•H 

1110 
0 
 H 

IP 

rEl AR (300 MHz. CALOROFORM-d) 	S nom 2.19 - 2.35 (m, 3 II) 
2.44 - 2.66 	(m, ,2 II) 	3.13 - 3.37 	(m, 2 H) 	3.60 - 3.34 (m, 	3 
11) 	4.12 - 4.28 	(Oh 	2 11) 	4.51) - 4.63 (m. 	2 H) 	8.65 	- 6.81 	(m. 
2 A) 7.00 - 7.13.(m, 	1 010.14 - 10.47 (m, 	1 II). 

Mg Egii8gCl Due) PIM,: 349004H11 , 3711161Mar. 
KS ES128Del Dual nen: 347011-1111 . 

Example 
1-63 

OP 	0 

0 

E li NNE (600 MHz. DlISO-8,) 	6 ppm 1.02 -:1.73 (m, 	I0 El) 2.70.- 
2.98 (m, 	2 ID 3.94:--4.07 (m, 	2 H) 4.73 - 4.91 	(m, 	2 H) 7.45 
- 7.56 (m, 2 11) 7.61 - 7.70 (m, 	2 H) 9.91 - 10.22 (m, 1 11) 
12.76 - 12.93 (th. 	1 H). 
NS F.SI/A7C1 Dual vast : 44118+111' , 463111+HO'. 
WS ESI/A1131 Dual next: 43916-111-. 

Example 
1-64 

OH 	0 .3 

ry°H 

1101 
F 

I M -1E (600,3111z, D1,150-4) 	,r8 arm L.18 - Ln (m, 2 11) 1.71 - 
1.90 (m. 	2 ED 3.83 - 3.41 (a. 	2 11) 	3.44 - 3.52 (m. 	2 11) 	3.68 
- 3.65 (m, 810 	3.96 - 4.09 (m. 2 10 4.66 - 4.76 (m. 2 II) 
7.50 - 7.61 	(th, 2 11) 	7.66 - 7.76 (o. 2 10 	10.08 - 10.35 (in. 
i II) 12.71 - 12:00 On, l.0{). 
AS 521/A2CI Dual P00.1: 443(11*Hr, 40601+Nar. 
KS ESI/APOI Dual near: 441111-Hr. 

Example 
1-65 

OH 	o 

H 

	

....... 	• 

'11 ,111R (600 MHz, DMSO-d0) 	8 ppm =2.48 (s, 3 II) 2.59 -2.59 
(m,-2 II) 3.32.H3.40 (m 	2 II) 9.95 - 4.05 (m. 2.0{) 4.42 - 
4:64 (a, 	11) 7.16 - 7129 (m, 	4 11) 10.00.- 10.24 	(in, 	1 11) . 	. 
12 87 	(Ur. s 	1 11) . 	.. 	., 	. 
Mg Eg1/8881 purl POSi l 351119-111'. 	37301+Na1. 
MS 1181/8PC1 Deal mica: 349I0{-Hr. 

Example 
1-66 

OH 	0 

o 

40  

I li 141111 (300 lffla, CHLOROFORM-d) 	S PPM 2.53 - 2.72 (m,.2 H) 
3.28 -- 3.43 Dm, 	2 Ill 	4.11 - 4.26 (m, 2 H) 4.51 - 4.67 (m, 2 
11) 7.12 - 7.19 (th, 1 - H) 7:20 - 7.35 (m, 	3 ED 	10.07 - 10.50 
(m. 	1 10. 
MS 231/APCI Dual POS I : 339111+11r, 361[11+11a]. 
HE ESI/APDI Dual nasal 2S7[11-Hr • 

0482] 
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[Table 21-10] 
Compound 

No. 
Structure Analytical Data sat 

intimation 

Example 
1.67 

OH 	0 
614 

li 
o 

H 	o 

0  • 

lE1 111111 (300 11112. CHLOROFORM-d) 	6 	PPM 2.50 - 2.73 	(re. 2 II) 
3.26 - 3.42 C. 2 II) 4.07 - 4.28 (m, 2 11) 	4:47 - 4.64 (m, 	2 
11) 	7.03 - 7.17 (m. 	1 ID 7.30 - 7.53 On, 	2 ID 	10.03 - 10.53 
(o, 	1 	II). 
MS FSI/APC1 Dual Pool : 37211(+111*. 295I1I+Har. 
/IS ESI/APC1 Dud mega: 371(II-111i. 

Example 
1-68 

OH 	0 

H  
-,. 

o 

F  , 	'...... 
I „.... 	F 

11 RR (300 MHz. CHLOROFOR1Ed) 	6 PPM 2.51 -"2.77 (m. 2 H) 
3.22 - 3.48 Cm, 	2 H) 	4.09 - 4.27 (m, 2 11) 4.63 (s, 	2 11) 7.08 
- 7.24 	(m, 3 II) 	7.32"- 7.44 (m. 	1 II) 	10,11 - 	10.49 	(m, 	1 II). 
HS E5I/A9O1 	Dual phi: 38911(+4114 , 411 IN+1161.• 
NSESI/APC1 Dual nega:i937[11-111i. 

Example 
1-69 

OH 	0 
H 

Ise  H 

--... 	if
; HS 

..4- 	-...., 

I II RE (300 lillz. CALOACIFORN-d) 	6 PPM 2.54 - 2.70 (m. 2'11) 
3.20 - 3.41 	(n.2 II) 	4.15 - 4.23 (m, 	2 10 4.59 - 4.66 (m. 	2 
3) 7.15 - 7.24 	(m, 	2 II) 7.27 - 7.24 (m, 2 ID 	10.06 - 10.50 
(ril, 	1 	11). 
NS ESI/APO1 Dual phi: Milk', 411[11+Na]'. 

HSI/POI Dual nega:i387B11-11r. 

Example 
1-70 

OH 	0 

- -.-.. 	4y ell  
H
,---  

0 

Lc-
f
l

o 
 40 

'II MIR (600 MHz, CHLOROFORIEd) 	6 PPM 2.36 (S. 8 11) 2.54 - 
2.67 (m, 	2 11) 	3.32 - 3.38 (m, 	2 11) 	4.15 - 4.21 	(m. 	2 11) 	4.52 
- 4.58 0o, 2 A) 	6.84 - 6.90 (m, 	1 B) 6.99 - 7.04 (Rh 	2 3) 
7.17 - 7.22 (M, 	2 II) 7.62 - 7.67 (m. 1 11) 	8.10 	(d. 	J; 2.1 Hz, 
1 	II) 	10.14 - 	10'47 '(a, 	1 	II). 
HS ESI/APCI Dual nosi: 41211141114 . 
IS FHIAPCI Dual nese': aloof-Hr. 

Example 
171  

of 	o 

	

1111  • 	o 

0  .) 

III IIMR (600 Hilz, CHLOROFOR)) 	6 5nm 1.37 -1:45 (m, 2 II) 
2.47 - 2.64 (m. 	2 ID 	3.26 - 3.38 (m, 211) 3.97 - 4.06 (m. 	2 
H) 	4.15 - 4.23 cm. 	2 11) 4.50 - 4.61 	(to. ;2 ED 	6.83 - 6.88 (m,  
2 II) 7.14 	- 7.81,1(5,,,2 II) 10.24 	- 1043 (m,, 1 HY. 
IS ESI/APCI Dual DOSi : '849E11+10 . 371.[M+Har. 
AS E41APCF Dud negai 347111-Hr. 

Example 
1-72  

o 
off 

Illi
N. 

 H  

0 

'Ha (200 Itilz, CHLOROFOR11:0 	6 PPP 6.48 - 2.75 Cm, 2 ID 
3 • 26 - 3•48 (m, 2 II) 4):08- 4.25 (n. 2 II) 	4.45 - 4.66 (ro, 	2 
II) 	6.84 - 6.85 Cm, 	1 Hi 7.10 - 7.18 (ft, 2- HT 7.18 - 7.25 (m. 
1 1) 7-3.6 ,- 1.45 Cm, 	2 II) 7.58 - 1.75 (m. 	1 10 8.03  - 8.23  
(oh 1 10 10.10 --10.50 (nu 1 II). 
AS ESVAPCI Dual posi: 398[11+Iir , 4200I+Har. 
HS ESI/APCI Dual nega: 396[11 Ht. 

Example 
1-73 

0 

0 

G 

'H RR (300 )llz, 01130-4) 	6 	PPM 2.38.- 2.83 (m, 2 II) 	2.50' 
(t, 	J=7.1 Hz. 	2 11) 	4.03 (d. 	Jr5.1 Hz, 	2 11).4.60 - 4.76 (m. 	2 
II) 7:44 - 7.81 	Cm. 	3'1)' 7.34 - 8.15 (m. 4 II) 	8.69 (s. 1 ID 
8.87 - 10.08 	(m, 	1 	11). 
WS ESI/APCI Dual POSI : 3821X+110' . 404[¢+Na]*. 
KS ESI/APCI Dual 12288: 380IH-Hr. 

[0483] 
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[Table 21-11] 

Compound 
NO. 

Structure Analytical Data Salt 
mtormaton 

OH 	0 'El HIE (300 )iHx, CHLOROFORIE-d) 	6 ppm 2.54 - 2.72 (m, 2 II) 
oH 3.29 - 3.43 (m, 	2 10 	4.13 - 4.24 (m, 2 H) 4.55 - 4.68 (n, 	2 

Example 0 
11) 	7.37 - 7.45 	(m, 	1 11) 7.45 - 7.51 	(n, 	1 6)'7.56 - 7.61 	(m, 
I ID 10.03 - 10.56 (m, 11) . 

1-74 'TI 	F MS ESIAPCI Dual post :407[11+61'. 429[U+Na]'. 

10  1  IIS FSIAPCI 	Dual nega: 405[1,1-110- . 

OH 	0 III RH 	(300 )111z, DIAS0-95) 	6 	PPin 2.03 - 2.29 (ro, 	1 1) 	2.65 - 
3.08 (m, 	3 11) 3.97 - 3.88 (m, 	1 H) 	3.96 - 4:22. (m, 	3 II) 	4.96 

Example . 0 	0%.„ 	° 
- 5.16 (so; 1 II) 7.07 - 7.52 (m. 	10 II) 7.58 - 7.70 (in. 4 10 
9.90 - 10.22 On. 1 ID 	12.76 - 12.98 (m, 	1 11). 

1-75 
I 

WS ESIAPCI Dual post : 4710111F , 493[11+11ar • 
MS al/gm Du.1 !toga° 46901-11]1 . 

OH 	0 'DINH (300 kHz, DIES0-416 ) 	6',  PPLci 1,77 - 1.95 (m, 	2 ID 	2.51 -.  
2.75 (ro, 	3 II) 	3.07 '(dd, 	3°17.4, 7.0 Hs, 	1 I1) 	2.50 	(in. 	1 11) 
3.58 - 4.32 (m, 	3 ID 4.98 - 5.12 (tit, 1 11) 7.12 - 7.40 (m, 	8 

Example 
1-76 

H) 7.42 - 7.51 	(m. 2 El) -7.54 - 7.89 (in, 4 II) 	9.90 - 10.2p 
(ro, 	1 	II) 	12.73 - 12.92 (m, 	1 	H). 
HS FSI/A8C1 Dual pass ,% 4850I-tHr . 50701÷Har. 
MS ESI/APCI Dual nen: 483D1-H11 . 

OH 	0 'H 1112 	(600.11112, 	DIESO-dt ) 	6 	PPM 1.17 (d. 	1r13.2 Hz, 	3 11) 	2.37 
H (d, 	Jr17.3 Hz, 	1 1) 3.04 ,- 3.19 (m, 	1 11) 	3.05 - 3.78 	(m, 1 

H) 	3.95 - 4.09 (. 	2, 6) 4.25 (d. 	J=15.7 Hz, 	1 H) 5.07 (d, 
Example o 

1-77 

II 	-,.. 

..1;

m

1:5;7

10

11z

.

, 1 11) 7,51-(d, 	J-T-7• 8  Hz. 	2'H) 7.64 5r• a' • 1 11) 

 

7.89 - 8.36 (m, 4, H) 	8.76 (d, 	Jr4.5 Hz, 1 II) 	9.84 - 10.30 

115,ESI1APC1 Dual POat : 395[Wt11].- , 
IIS ESE/APCI Duel nese: MD-EL 

NC I 

-OH 	0 :nil (300 11Hz, CHLOROFORM-d) .6 ppm 1.15 - 1,31 (m. 3 ID 
226 - 2.41 (n, 1 H) 2.75 - 3.01 	(a, 1 ID 3.49'- 3.63 Cm, 1 
11) 3.92 - 4.25 Cm, 3 ID 5.17 - 5A0 (tn 	1 H) 7.31 - 7.45 (m. 

Example 2 10 7.54 - 7.97 (m, 2 II) 10.05 - 10.41 (in. 	1 I). 
1-78 

01 

EIS ESI/aPCI Dual posit 867[11+Hr, 4090,0414% 
1/5 ESI/APCI Dull mesa: 3851M-Hr. 

oH 	o 'H NUR (300 MHz, CHLOROFORM-d) 4 'ppm 1.16 -124 (m, 3 H') 
2.20 - 2.38 (n, 4 11) 2.70 - 2.98 (m, 	1 fl) 	3.49 - 3.84 (m, 	1 

H'

H) 3.91 - 4.04 (to, 	110 4.15 - 4.23 (m, 2 ED 	5.11 - 5.35 (m, 
Example H 	

o 1 H) 7.09 - 7.20 Oa, 4 10 10.17 - 10.29 (a, 1 E). 
1-79 HS 5S1/81°91 Dual pOSil asuiter .. 35501+Hai. 

40  
ES ES1/22C1 Dual sena: 33101-10l. 

OH 	0 '11 MIR (300 )lElz, CHLOROFORM-d) 	6 	Mai 1.03 - 1.34 (in, 5'H) 
1.36 - 2.01 	(m, 7 H) 	2.26 - 2.75 (m. 3 11) 	2.87 - 3.11 (n, 	1 
H) 3.54 - 3.70 Or, 1 ID 284 - 4.02 On, 1 10 4.08 - 4.21 On, 

Example 2'H) 7.13 - 7.35 (m, 	511)10.15 - 10.35 Cm. 	1 ID. 
1-80 

In° 

HS ESI/APCI Dual nose: 40104411, 42301+11ar. 
MS ESI/APCI Dual nos: 3990I-101 . 

[0484] 
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Table 21-12] 
Compound 

No. Structure Analytical Data Salt 
information 

Example 
141 

a 	

0R 	0 

C 

H 
 

° > °-1C-101 	8 1 

101 
I 

41.108 (300.1(12, CHLOROFORM d) 	6 ppaa 2.62 - 2.05 (m. 213) 
- E58 - 4.36 (m, 4 H) 5.4 	5.81 	(m, 1 ID 727- - 7.49 (m. 5 

It) 7.51 - 7 	10 .64 	(m. 	4 	9.88 - 10.45 (m, 	1 If). 
IS ainspci Dual pout.: 449D+P13., -471[N+Har . 
IS ES1/APCI Dual nesa: 447N-Hi. 

Example 
1-82 

cc 
}xHL.

C. 

(Tom 

 I II lin (200 KHz. CHLOROFORM d) 	6 PPM 0.90 - 1.11 (m,"2 H) 
1.16-1.26 (m, 1 H) 	1.36 - 1.81 (m. 	5 H) 1.67 - 1.86 (in, 	2 10 
3.22 (s, 	2 11) 4.13 - 4.23 (M, 	2 H) 4.60 - 4.73 (m, 2 10 7.37 
- 7,47 	(m. 2 II) 7.53 - 7.74 	(m. 	2 11) 9.99 - 10.52 (ni, I ID. 
MS ESI/APCI Dual nal : 441[P 	. M. 	463Di-iHar. 
NS ESIAPCI Dual nesa: 439111-HI. 

Example 
143 

011 	0 

Clitiit'XICri° 

40 

l.II NKR (300 MHz, CHLOROFORK-d) 	6 ram 1.61 - 1:78 (in, 2 IT) 
1.79 - 2.04 	(m. 	2 H) 	2.38 - 2.57 (m, 	2 ID 	3.28 - 3.37 (m. 	2 
H) 4.13 - 4.22 (m, 	2 H) 4.64 - 4.72'(n, 	2 II) 7,36 - 7.44 (m, 
2 ID 7.57 - 7.66 (n, 	2 II) 10.19 - 10.30 (m, 	1 ID. 
HS ESI/OCI Dual posit. 413413(11]'. 4251101fai. 
HS ES1/APC1 Dual nesa: 411.11-HT. 

Example 
1-84 

OH 	0 

zs 	MH  ) 	.-13."'11 

Ca'  7'.. 	

o 

III NH (300 MHz, D14S0-dd 	6 	55ro 1.02. - 1.81 (m, 10 H) 2.73 - 
2.99 (m, 	2 H) 3.19 (s,"3 II) 	3.96 - 4.89 (m. 	2.0) 4.76 - 4.95 
(m, 	2 H) 	7.49 - 7.62' (m, 	2 II) 7.79 - 7.92 (m, 2:H)'9.88 - 
10.26 (m: 1 IV 	12.73 - 13.02 (m. 	1 II). 
MS ESI/AFICI Dual 

ti
110Si: 41)91Pitar. 

KS E81/APCI Dual 	ca: 385H-11r. 

Example 
1-85 

on 	0 

r. 

10.-11 

OH 	0 

lIl HIAR (300 KHz, CHLOROFORM-d) 	6 PPM 1.16 - 1_37 (m, 6 H) 
2.49 - 2.70 (m, ,2 ID 	4.09 - 4.26 (m. 2 ID 4.62 - 4.79 (m, 	2.  
10 7.34 - 7.43 (m, 2 10 7.49 - 7.66 fro. 2 ID 10.09 - 10A7 
(m. 	1 10. 
NS ESI/APCI Dual posi: 4010I+111' . 423Ilfa+Hr. 
KS ESI/APCI Dual nega:' 399t1l-HT . 

Example 
1-86 

0 I 	
H 

H 
	0 

• 

40  

'H N1@(300`MHz, CHLOROFORM-d) 	6 PPM 0.86 - 1.08 (in, 2-11) 
1.08 - 1.57 (m. 6 ID 	1.61 - 1.82 (m. 2 /1) 2,26 - 2A1 (o: 3 
II) 	3.09 - 3.25 (in. 	2 H) 	4.10 - 4.23 (m, 2 1) 4.49 - 4.66 (m. 
211) 7.11 	- 7.21 	(m. 4:.H) 	10.31 	- 10,66 (I, 	1 II). 
HS ESI/APCI Dual POSI : 287114+Hr . 40901+Har. 
HS,EWAPCI Dual nega: 3855/EC-. 

Example 
1-87 

dtCirr 
Di 	0 I II NKR (300 KHz. 01160-ds) 	6 	isam 1.21 (s, 	9 II) 1.47 - 1.60 

(m, 	2 ID 	1.89 = 2.06 (m. 	2 8) 	2.88 - 3.13 (tn. 2 ID 	3.42 - 
3.57 (m, 	2 10 3.66 = 3.78 (m, 	2 H) 	3.97 - 4.11 	Cm, 	2 II) 4.70 _ ,.88 (m, 2 ED 7.33 - 7.51 (m, 4 H) 7.52 - 7.65 (m. 4 ED 
9.94 - 10.27 	(m, 1 fl) 12.74 - 12.97 (iii, 1 H). 
KS ESI/APCI Dual post.: 597[11]*, buDoliar, 
ES ESI/APCI Dual nema: 5051M-HI. 

[0485] 
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Table 21-13] 
Compound 

No. 
Structure Analylical Data Salt 

intonation 

Example 
1-88 HS 

oli 	o 
cm 

Oil, H 	0 
• 

IPS 

'11 11111(300 Oa, CHLOROFORM-d) 5 PPOI 1.18 - 1.35 (m. 6.9) 
2.83 - 2.37 (m, 	3 II) 	2.42 - 2.67 (m, 2 ID 4.10 - 1.25 (m, 	2 
H) 4.57,- 4.71 	(m. 	2 IV 7.06 - 7.18 (n, 4 H) 	10.21 - 10.46 
(m, 	1 	11). 

ESI/APC1 Dual pos.: 347510101 , 36901+11ar . 
VS ESIAPC1 Dual Hasa: 34501-111". 

Example 
1-89 

o 
OH 	o 

I 

111 	o 
° 

10 

IH '1NR (300 kHz, CHLOROFORM d) 	5 PpM 1.18 - 1.37 (n. 2 14) 
1.94 - 2.07 (m, 	2 H.) 	2.80 - 2.88 (m. 3 ID 	3.17 - 3.30 (m. 	4 
H) 	3.64 - 3.76 (4, 	2 11) 4.19 (4, 	Jr5.6 Hz, 2'H) 	4.54 - 4.61 
(Er, 	2 II) 	7.12 - 7.19 (m. 4 H) 	10.20 - 10.55 OD, 	1 H). 
MS ESI/AP01 Dual POSI : 38951b1Hr , 41101+11ar. 
11S ESIJAP01 Dual nega: 387(11-H)". 

Example 
1-90 

oH 	0 
•H 

H 

`-4 

0 

71 11112 (300 11Hz, 0160-4,) 	5 ppm 1.49 - 1.68 (m, 	2 H) 	1.69 - 
1.89 (m, 	2 H) 2:16.- 2.31 (m, 	5 H) 	2.45 - 2.55 (m, 	2 H) 	9.44 
5d, 	Jr4.0 Az. 2 H) 	4.48 - 4.57 (81, 	2 H) 7.09 - 7.23 (m, 4 
H). 

MS ESI/APCI Dual nega: 357[5-11)-. N a 

Example 
1-91 

a  

' 
OH 	0 

,H  . 
1 	4It 

- 7

4110 

19 MIR 000 Ifflz, D1130=4) 	5 ppm' 1.05 - 1.73 (m. 10 11) 3".35-- 
3.50 (m, 	2 II) 	8.94 - 4.11 (m, 	2 10 	4.76 - 4.94 	( 4, 	2 II) 7.39 , 

}A, ESI/APCI Dual n,eaa : 45401-811.
.55 (15, 3 H) 7.81 - 8.02 (m, 	3 11) 9.98 - 10.43 (a. 	1 ID. 

HC L 

Example 
1-92 

co 	0 
OH 

	

100 . 	0 

0 .  

Ili 1448 (300 .11112, DILSO-44) 	6 ppm 0.90 - 1,B OE  3 10 2.28. 

(s, 	3 II) 	2.86 - 3.02 (in, 	1 H) 	3.21 - 3.58 (m. 4 II) 4.38 - 
4.64 (m, 	2 II) 7.97 - 7.22 (m, 4 11) 	10.07 - 10:30 (a, 	1 H). 

1.15 ESI/AHCI Dual posit 355[11+11ar. 
115 ES I/ELPCI Dud neam: 331[11-Hi. 

N a 

Example 
1-93 

OH 	o 

H  

I 

111 111111 (300 Mb, 	DIISOrds) 	6 	PPs 0:05 - 1.17 (m, 	3 II) 	2.76 - 
2.95 (m. 	1 II) 3.08 - 3.23 (S, 	1 11) 	3.45 - 3.59 (m. 	1 II) 	3.98 
- 4.11 (m. 2 H) 4.54 - 4.83 (m. 	28)1.43-7.6&(g.211) 
7.62 - 7.74 (m. 	1,R) 8.00 - 8.13 (m. 2 II) 8.14 - 8.33 (11, 	2 
II) 	8.73 - 8.82'(m. 	1 I1) 	9.99 - 10.39 (m, 	1 If). 
HS ESI/APCI Duel posit 396(11.101 . 418[11+14ar. 
HS ESI/APC1 Dual nesa: 39411-Hi. 

HC I 

Example 
1-94 

OH 	0 

o 

1  

1111111R (300 11112, DI1S0-4) 	5 	mita 1.16 (4. 	Jr13.4 11z, 	3 10 2.28 
- 2.45 (m, 1 II) 2.94 - 3.15 (m, 	1 ED 3.75 - 3.89 (m. 	1 H) 
3.99 --4.09 (m, 	2 11) 4.45 - 4.60 (n. 1 H) 4„98 - 5.12 (in. 	1 
8) 7.43 - 7.54 (m. 	3 10• 7.85 - 7.98 (n, 3 H) 	9.94 (br. s.. 	1 
II). 
IS EDIPIPCI Dual peal: 402DI-LE).  . 
MS. ESI/AP21 Dual mesa: 40051Hr. 

HC I 

[0486] 
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[Table 21-14] 
Compound 

NO. 
Structure Analytical Data Salt 

infommbon 

Example 
1-95 

OH 	o 

Ilkip 
411., 

H 

LC( . 

'11 HER (300 Ellz. CHLOROFORM-0 	d PPM 1.71 - 1.83 (m, 2 H) 
187 - 2.04 (m. 	2 1) 2.41 	- 2.57 	(or, 	2 11) 	3.42 (s, 	2 10 4.14 
-4.24 (m, 2 11) 435 - 4.86 (m, 2 10 7.39 - 7.46 (m. 3 11) 
7.78 	(s. 	1 H) 7.83 - 7.87 	(m, 	2 H) 	10.10 - 10.27 (m. 	1 H). 
MS ESI/AFCI Dual posi: 4281/1+10', 45001+118r . 
NS ESI/APC1 Dual nega: 42601-1Ill. 

Example 
1-96 

OH 	o 
. 	 H 

.) 	
o 

l 	it 
Sul  

'11 NUR (300 KHz, CHLOROFORM-d) 	5 ppm 1.28 - 1.45 (m, 6 H) 
3.47 - 2.63 (m, 	2 II) 4.12 - 4.26 	Cm. 	2 ID 4.71 - 4.90 (m, 2 
H) 7.34 - 7.51 (m, 	3 11) 7.74 	(a, 	1 11) 7.82 - 7.98 (m, 	2 A) 
10.11 	- 10.51 	(m, 1 11). 
HS ESI/APCI Dual posi: 4101+10., .439[11l1lar . 
MS ESIMPC1 Dual neg.,: 4141/1-11r. 

Example 
1- 97 

o 
OH 	0 

OH 

..)-4 	cl 

I 	if 

'1'11112 (300 VIla, C111.0110F0H1d) 	& 	ppm 1.22 - 1.52 ,(m, 2 ID 
1.90 - 2.15 (m, 	2 1)-3.29.  - 3.39 (m, 2 10 	2.44 - 3.68 (m, 	2 
]) 	3.76 - 3.90 (m, 	2 H) 4.15 - 4.25 (m. 	2 H) 4.77 - 4.86 (m, 
2 II) 7.40 - 7.47 (m, 3.H) 7.79 (s, 1 II) 7.84 - 7.95 (m, 	2 H) 
10.14 - 10.66 (m, 1 f). 
NS SWAPS! Dual posi: 4581)01111 , 48001+Har. 
11S ESI/APC1 Dual nega: 456111-10-. 

Example 
1- 98 o  

OH 	0 

H 
'' 	H 

I 	. 

11.1 Ng 	(300 Ifflz, DHSO-ds) 	6nzim 1:48 -1.67 	(m, 2 II) 1.98.- 
2,17 	(m. 	2 II) 	2.81 	- 3.09 (m, 	2 ID 3.41 - 3,59 (n. 	2 11) 	3.68 
- 3.81 	(m, 	2 II) 	3.99 - 4.13 (m, 2 H) 4.85 - 5.03 (m. 	2 II) 
7.39 - 7.54 (m, 	3 11) 7.81 - 7.99 	(m, 	3 II) 	9.85 - 10.25 (m, 	1 
N) 12.78 - 13.01 	(m. 1,H). 
/16 ESLOSPCI Dual peal: 458D+Hr . 

Example 

obi 	o 

-... 

0 is 

UPI  

MS ESI/APC1 Dual posi: 457[1+H]`.199  

'9 NI(18 (SO IfIlz. MISO-cls) 	appm- 0,99 --1.49 (m, 4 ID 1.51 - 
1.70 (m, 3 II) 	1.72 - 2.09 (m, 	6 11) 2.39-- 2.47 (m. 	1 II) 	2.78 

3.05 (m, 	2 11) 	3.32 - 3.43 (m, 2 11) 	3.44 - a.si (m. 2 11) 
3.70 - 3.87 	(m, 	2-11) 3.92 - 4.10 	(m, 	2 H) 7.05 - 7.35 (m, 5 
II) 	10.03 - 10.21 	(m, 	1 H) 	12.75 - 12.92 (m, 	1H). 

Example 
1-100 

op 	o 

.0  

Laa 

j< 

 

I ll HER (300 EHz, cecoRoFoRx-su 	e! 	ppm 1.20 - 1.32 (m,. 3 1) 
2.33 (dd, J.17.2. 2.1.  Hz, 	1 H) 	2.76 - 3.04 (m. 	1 H) 3.56 - 
3.70 (m, 	1 H) 3.92 - 4.15 Go. 	1 10 4.16 - 4.25 (m, 	2 8) 	6.21 

T7.65242- 7(m.7.41021m), 42.11)2 .1.671O13-(a16.42119s7:15211)-.7.62 (ni, 2 2)  . 
IIS 1SSI/APCI Dual p0Mi: 469111-41?, 485'01+Nal;  . 
115 ESVAPCI Dual mesa: 46101 H]'. 

Example 
1-101 

, 	0 	0 

0 

N. 

 l ll 11/12 (300 MHz, I11S0-4) 	b 	ppm 1.02 - 1.77 (m, 10 H) 3.29 - 
3.60 (m, 	2 II) 2.98 --4:11 	(m, 	2 10 4.57 - 4,80 (m, 	2 H) 7.38 
7 7.57 (m, 	3 11) 7.96 - 8.15 	(m, 4 10 	8163 - 8.76 (in, 	1 II) 
10.08 - 10.42 	z. 	1 11). O 
11S ESIAPCI Dual posi: 4720i+Har. 
NS-ESI/EPCI Dual mesa: 44801-111-. 

HC I 

[0487] 
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[Table 21-15] 
Compound 

NO. 
Structure Analytical Data Salt 

informatan 

Example 
1-102 

OH 	p 

I 	21  

I II MYR (300 MHz, CHLOROFORH-d) 	6 	PPM 1.86 -. 1.81 (m,.2 ID 
1.82 - 2.01 	(0, 2 ID 	2A2 - 2.55 	(m, 2 ID 	3.38 (s, 	2 11) 	.4.14 
- 4.20 (m, 	2 ID 4.62 - 4.78 (m, 	2 11) 7.39 - 7.54 (m. 	2 ID 
7.80 - 7.74 (m, 1 ID 7.79- 8.04 	(m. 3 ID 	8.14 - 8.30 (m, 1 
1) 8.93 - 9.07 (a, 1 ED mu - 10.62 (m, 1 H). 
MS ESI/8PCI Dual oosi: 422091+11ls , 444[111hi- 
AS E31/12C1 Dual mesa: 42,0191-Hi. 

Ta 

Example 
1-103 

...,cL j
os syymi 

; `0 	° 

1101  

Ill 
i ll NU (300 MHz, D1460-4) 	6 	PPM 0.95 - 1,07 (m. 3 ft) 2.48 - 
Z.78 (m, 	1 	2.97 - 3.10 (m, 	I II) 3.38 - 3.45 	(m, 	1 H) 	3.49 
- 3.57 	(m, 2 ID 4.56 --4.75 (m, 	2 II) 7.50 (d, 1=8.2 Hz.- 2 11) 
7.70 (d, 	J=8.2 Hz, 	2H) 10.16 (br. s., 	1 H). 
X9 ESI MI: 	67[1141].. N a 

Example 
1-104 

OH 	0 
H  

H 

'11 DR (300 Viz, DIASO-ds) 	(5 	PPM 0.96 - 1.15 On. 3 ID 	2.63 - 
2.95 (m. 	1 H) 2.11 - 3.24 (m, 	1 H) 	3.47 - 3.62 (m, 	1 II) 	3.95 
- 4.14 (m. 	2 13) 	4.65 - 4.97 	(o. 	2 /I) 7.37 - 7.56.(m, 	3 ID 
7.82 - 7.99 	(n, 	S II) 	9.90 - 10.29 (m, 	1 9). 
IS'ESI 	POS1: 	40211.1+11].. HC I 

Example 
1-105 

c ?cil...,flH 

dr-° 

..... 
--- 

'H MIR (300 Hz. DMSO-d,) 	6 pas 1.45'- 1.59 (m. 2 10 1.88'- '  
2.05 (m, 	2 10 2:87 - 3.17 (m, 	2 II) 3.42 - 2.58 	(m. 	2 II) 	3.63 
- 3.79 (m, 2 Ii) 	3.95 - 4.11 	(m. 2 ID 4.74 - 4.97 (M. 	2 H) 
7.45 - 7.67 (m, 2 10 7.63 - 7.71 	(m, 1 H) 7.97 - 8.08 (m• 2 
ED 	8.13 - 8.32 (S, 	2 H) 	8.72 - 8.81 	Cm. I. in 	9.92 - 10.2e 
(q, 	1 H). 
AS ESI/APCI Dual POSi : 452[11]. . 

Ho 1  

Example 
1-106 

OH 	0 
.x  

H 
, 

0 

IP 

'11 lin (300 Wiz, DEO-do) 	6pum 1.41 - 1-65 (n. 2 It) 1.82 - 
2.04 (m, 2 I1) 2.85 - 3.17 (m, 	2 II) 	3..41 - 3.59 (m, 	2 H)' 3.63 
- 3.80 (m, 2 11) 	3.94 - 4.13 (m, 2 d) 435 - 4.97 (m, 2'H) 
7'.46 - 7.60 (e, 	2 ID 7.61 - 7.78 Cm. 2 Hi 9.01 -10.29 (n, 	1 
11) 	12.63 	- 13.12 (m, 	1 II). 
MS ESI/APCI Dual .POS1: 44300Hr . 
}OS ESI/APCI Dual mesa: 44104+Hr. 

Example 
1-107 

(....% 

'11 NE (300 MHz. CHLOROFORM-d) 6 ppm 0.99 - 2.12 (m,.12-1) 
2.34 - 2.89 (m, 	2 ID 	3.02-  - 357 (m, 4 II) 	4.01.- 4.30 (m, 	2 
H) 	6.94 - 7.48 (n, 	5 1I) 	10.12 - 10.52 Cm, 	1 H). 
IS E31/11PCI Dual P051: 401(11+Hr. 423IX+Har. 
{18 Egueci Dual meta: 39919-0- . 

Example 
1-108 

CH 	o 

Ltrim  

'11 RR (300 Rh. CHLOROFORM-d) 6 rpm 1.03 - 1.21 (m. 3,I1) 
2.52 - 2.82 Cu. 	1 10 	3.07 (dd, J=12.5. 	8.0 112* 	1 ID 	3.40 
(dd, 	J=12.5, 	5.8 Hz,. 1 H) 4.15 - 4.24 (m, 	2 If) 4.59 - 4.74 
(m, 	2 11) 7.32 -"7.43 (11). 	2 11) 7.52 - 732 an, 2 H)"7.60 - 
7.75 (m, 4 II) tail - 10.63 (m. 	1 II). 
NS ESIATal Dual posi: 4631/0-111' • 4851M+Nal'. 
XS ESIAPCI Dual nen: 4611H-Hr. 

[0488] 
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[Table 21-16] 

Compound 
No. 

Structure Analytical Data at informal= 

Example 
1-109 

0i4 	0 

n 

IIIPI 

Itil  as. 

 

'll 182 (200 111s. 01150-4) 	6 ppm 1.25 (s, 	6 H) 2.35 - 2.80 
(m. 	2 10 	3.95 - 4.13 (m, 	2 1) 	4.64- - 4.84 (m. 2 H) 7.42 - 
7.62 (m, 	3 11) 7.97 - 8.21 (m, 	4 H) 8.70 - 8.77 	(m, 	1 10 
10.01 	- 10.28 (to, 	1 I). 
HS ESI/APCI Dual pOSi : 410(11+Hr, 432[1141a]*. 
IS ESI/APCI Dual mesa: 409[E-H]-. 

HC I 

Example 
1-110 

0 0H 	0 
,..-„cott 

Ill MIR (300 1111z, 0/450-(16 ) 	6 	pPM 1.17 - 1.41 	(m, 	2 H) 	1.7o-- 
1.94 (m, 	2 H) 3.36 	(t, J=11.0 Ha, 	2 II) 	3.45 - 3.54 	Cm, 	2 H) 
3.55 - 2.66 (m, 	2 H) 	3.67 - 4.12 	(ol. 2 A) 4.60-- 4.78 (to, 	2 
H) 7.44 - 7.66 (m. 	3 11) 7.38 - 8.21 	(m. 4 H) 	8.74 (<1, 	J=4.8 
Hz. 	1 H) 	10.08 - 10.37 (M. 	r H). 
MS ESI/APCI Dual posit 45211+101 . 
HS. ESJAPCI Dual mega: 45001-111-. 

?IC I 

Example 
1-111 

OH -.. 

cash, 
a" 	',. 

'H' 1082'(300 Hu, 	01.150-da) 	6 ppm 1.08 - 1.80 (tn, 	10 II) 	2.70 - 
3.93 (m. 2 H) 3.92 - 4.14 (m. 2 1) 4.72 - 4.98 (m. 2 H) 7.43 
- 7.59 (m, 2 H) 7.67 - 7.80 Cm. 1 H) 7 96 - 8:13 (m. 2 H) 
8.16 - 8.39 (m, 	2.H) 	8.73 - 8.84 	(m, 1 H) 	9.86- 10.28 (m, 	1 
ED 
MS ESI/APCI Dual pOSi : 450D1+11).  . 

7I C I 

Example 
1-112 • 

OH 	0 

a 

0 H 	
o 

1  

'H. RR (300 MHz. DHSO-cid 	6 PPM 1.08 - 1.89 (m. 10 H) 2:83 
m

4

.

5

2E)4:75 - 5.02 (m, 2'H) 7.40 - 
7.53 Cm. 	2 H) 7.81 - 7'.97 (m. 	3 11) 8.05 ' 10.13 (n. 	1 H). 

.98-1 posit 

(

s Es

m,2

1/

11

A

)

pc

3

1 Dua 

 

m 

	

tiE0 

 

H C L  

Example 
1-113 

0H 	0 

	

(11.1rfo 	° / 

H 

111$ 
-"F 

	

F 	F 

'Al NU (300 t(lZ, CHLOROFORM d) 	a ,pppi 2.52 - 2.79 (m, 211) 
38 (t 	1-7 1 H- 	2'H 	4 08 	4 29 (m 	2 10 4 65 (s 	2 H) 

7.00 - 7.22 cm, 2 H)"7.47 - 7.67 (m, 1 H) 	9.617- -10.41 	(In, 1 
11 ). 
MS ESI/WHI Dual posit 391a*Hr, 413(11.148].. 
WS 861/61181 Dual 'liege: 389111-11f . 

Example 
1-114 

0 	0 

S AE 	
l . 

'UP • 
1,..0

„ 
 

'H RR (300 161z, CHLOROFORM-a) 	6 PPM 1.06 - 1.34' (n, 2 H) 
1.33 - 1.58 (m. 	2 H) 	1.58 - 2.14 	(m, 	9 ID 	2.39 - 2.65 (I, 	8 
H) 	3.21 - 3.60 	(th, 4-10 	4.08 - 4.25 (m, A 10 	7.14 - 7.23 Cm, 
3 a) 7.23 - 7.33 (m."2 In ims - 10.54 (m, 16). 
NS ESI/APCI Dual posi • 4270(nlir , 449[11+Hai. 
Ks ESUAPCI Dual mega: 425118-H]'. 

Example 
1-115 

0H 	0 

... 	h  

o 	p  
La

o 

 

1 I1 NE (300 KHz, CHLOROFORM-5) 	5 PPM 1.08 - 1.53-(m, 10-°A) 
1.81 - 2.02 (m. 	5 H) 	2.41 - 2.61 	(m, 	3 H) -3.29 	(dd, 	J=17.2, 
7.4 Hz, 	2 H) 4-10 - 4.23' (m. 2 H) 7.13 - 7.22 (m, 	3 H) 	7.23 
- 7.33 (m, 2 A) 	10.18 - 10.46 (m. 1 I). 
XS ESI/APC1 Dual 13osi: 415141+AT, 4371H+Har. 
MS ESI/APC[ Dual mega: 413(1I-H]'. 

0489] 
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Table 21-17] 
Compound 

No. 
Structure Analytical Data 9a 

infam0mon 

Example 
1-116 

on 	a 

	

15
,,,t
t 	" II 

r 

 

111 DT (300 MHz, DHSO-de) 	6 ppm 2.54 - 2.64 (m, 2 11) 3.38 - 
3.54 (m, 4 H) 4.67 	(s, 2 H) 7.45 - 7.61 (a, 	2 II) 7.87 (4, 
J40.4 Hz, 1 II) 	10.00 (br. s., 1 ID. 
HS PSI/1961 Dual nesa: 383[440- - 

N a 

Example 
1-117 

0.,....,, 	OH 	0 'H 1616 (300 Elk, DitS0-dc) 	6 PPM 1.02 - 1.23 (m, 2 H) 1.26 - 
1.54 (m) 4 11) 1.62 - 1.99 (m) 	8 11) 	3.22 - 3.41 	(m, 	KO 	3.51 
(s, 	2 II) 	3.56 - 3.81 	(m, 	4 11) 	3.96 -4.05 (a, 	2 IN 7.05 - 
7,36 (m, 	5 H) 	10.19 - 10.31 	(m, 	1 11). 
LS HISI/APCI Dual Peal: 479[11+11ar. 
IS 1451/APCI Duel near: 45504-HT. 

Example 
1-118 

01, 	0 

7i

t

c

t
rcr 

 
'11 RR (300 11Hz, D1130-d,) 	6 PPM 1.25 (s, 	6 II) 2.68 - 2.78 
(m,, 2 11) 	3.95 - 4.08 (a. 	2 II) 4.63 - 4,80 (m, 2 E) 7.39 - 
7..48 (a, 	2 II) 7.64 - 7.74 (in, 	2 II) 	7.76 - 1.84 	(m,• 2 11) 	7:84 
- 7,92 	(m, 	2 ID 	9.98 	- 10.29 	(m, 	1 11).. 
HS ESI/APCI Dual rosi : 4570141fal*. 
VSESI/APCI Dual nesa: 475111-Hi. 

Example 
1-119 

0 	al 	o 

0 

lE 100?- (800 MHz, DHISO-d,) .6 	PPM 1.17 - 1.48 On, 	2 H) 	1.05`- 
1.94 (m, 	2 11) 3.27 - 6.42 (m, 	2 ID 	3.44 - 3.54 	(m, 	2 1) 	3,54 
- 3.69 	(ni, 	2 11) 	3,98 - 4.08 	(m, 	2 11) 4.61 	- 4.75 (m. 	2 11) 
7.44 -7.53 (rn, 2H) 7.70 - 7.78 (m, 2 A) 7.78 - 7.85 (a, 	2 
11) 7.85 - 7.93 (m, 	2 11) 	10.05 - 10.39 (6, 	1'H). 
MS ES1/APCI Dual posi : 541[1(+Na]'. 
IIS ESI/APCI Dual nesa: 517[1{-11]-. 

Example 
1-120 

om m 	

y 

 
H 

.,1

(4, H  0 F 

111,1DIR (800 11/I2, 	CHLOROFORM -6) 	6 ppm 2.53 - 2.80 (4, 2 II) 
3.30 - 3.48 (m, 	2 11) 	4.00 - 4.30 On, 2 1:1) 4.72 (a, 	2 II) 7.60 

307.9 Hz, 1 II) 	7.74 	(a, 	1 II) 7.78 - 7.93 (a, 1 II) 9.75 - 
19.65 	(M, 	1 11). 
116 ESI/APCI Dual posi: 463[11+Ma]'. 
MS ESIAPCI Dual neia: 439[I-Hr. 

Example 
1-121 

OH 	0 

0 
clokrr° 

IP 

Ili NUR (300 KHz, DM60-d,) 	6 PPM 1.57 - 1.90 (m, 4 H) 2.21 -. 
2.45 (m, 	5 H) 2.74 - 3.01 (m, 	2 11) 	3.95 - 4.09 (m, 	2 11) 4.73 
- 4.88 (a, 2 11) 7.08 - 7.23 (m, 4 11) 9.82 - 10.24 (a, 1 ID 
12.78 	- 12.97 (m, 	1 II). 
IIS ESI/APCI Dual posi: 359(11+11r, 38/N1Mar. 

Example 
1-122 

OH 	0 
06:011nnH 

La 

Jr 

'H IBM (300 MHz, DEUTERIUM OXIDE) 	3 PPni 1.60 - 2.09 (a, 4 ID 
2.25 - 2.50 64, 	2 II) 	2.82 - 2.02 (in, 2 I1) 	3.85 -4.01 (a, 	2' 
10 4.81 - 5.04 (m, 	2 ID 7.38 - 7.58 (n, 2 H) 7.63 - 7.82 On, 
2 H). 
HS ESI/APCI 	Dual POSi : .413111+111'. Na 

[0490] 
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[Table 21-18] 
Compound Structure 

No. OfOfaStOn Analytical Data SSE 

Example 
1-123 

OH 	0 

H 
0 

o o 

LC/ it 

I H MIR (300 Az, DEO-de) 	6 PPM 3.10 - 3.28 (m, 2 A) 3.95 -- 
4.12 (m. 	2 ID 4.35 - 4.57 (m. 	2 11) 4.78 - 4.93. (ra. 	2 a) 	5,19 
(e, 	2 11) 	7.38 - 7.56' (m, 	3 11) 	7.81 	- 8.02 	(m, 	3 H) 	9.88 - 
9.83 (131 	1 H). 
MS ES1/APCI Dual Post: 430[11-40'. 452[1(+11a]. 

Example 
1-124 

OH 	0 

II- 	0 

®NS 

'H ER (300 MHz, DEO-ds) 	6 ppm 2.01 - 3.32 Ori, 2 ID 3.92 - 
4.1"1 (m, 	2 ID 4.38 - 4.52 (rn. 	3 H) 4.62 - 4.74 	(ni, 	2 ID 	5.06 
- 5.21 	(s. 2 fl) 7.41 	- 7.75 (m. 4 H) 	9.72 - 10.36 (m. 1 H). 
AS El/AFT1 Dual posi : 415[1(4-H]'. 

ESUAPCI Dual nega l 413[M-HT. 

Example 
1-125 

OH 	0. 
H 

-.. 

40 

:11 HMR (300 )111z, CHLOROFORM-d) 	6 	PPC1 2.58 - 2.73 (in, 2 H) 
3.34 - 3.46 (m, .2 1)  4.14 - 4.20 (m, 2 A) 4.59x- 4.69 (m, 	2 
II) 7.04 - 7.15 (m, 	2 1) 7.33 - 7.48 (in, 4 11) 7.49 - 7.56 (m, 
2 II) 10.11 - 10.50 (m, LI). 
MS ESI/APC1 Dual PbSi :. 42104+Nar. 
MS. 561E081 Dual :toga: 397[8-113I. 

Example 
1-126 

OH 	0 

1
,
):_ctri P"  

F  

'H. HIE (300 /111z, CHLOROFORM-d) 	C PPM 2.53 - 2,75 Am, 2 la 
8.37 - 2.58 On, 	2 	4.09 - 4.22 (m, 2 R) 	4.82 .-.4.77 (m. 	2 
ID 	

ID 
7.08 - 7.17 	60. 	2 11) 7.20 - 7.24 	(M. 2 11) 7.37 - 7.44 (m, 

1 11) 7.47 - 7.55, (ro, 	24) 10.10 - 10.47 (m. 	1 H), 
ES ESIMPCI Dual posr: 417[11+11r, 439(11+Nar. 
MS ESE/A801 Dual naps: 41501-111. 

Example 
1-127 

OH 	0 

o 

40 sib, 

ir 

I ll IDIR (100 Ea. CHLOROFORM d) 	6
' 
 PPM 2.56 - 2.71 	(m1 2 11) 

3.41 - 3.52 (m, 	2 10 '4.13 - 4.22 (rn, 2 10 4.66 -4.74 (m, 	2 
II) 7.2$ - 7.49 (m, 6 10 7.51 	- 7.58 (m, 2 11) 10.12 - 10.45 
(in, 	1 	11). 
N6 1:,81/APCI Dual post: 399[1(41]1 , 421D+Hale . 
AS .81/21E1 Duel nega l• 397[11-101. 

Example 
1-126 

OH 	0 

0 10,63 

10 

ill' 11"R- (38.°50 IV:.  2CIIILD°2413.F1r14).2: Cr 22.11)5 4-.4.2(4s (1;'  H2) F17).10 3.25 	 , 
- 7.35 (m, 1 ID 7.41 (m. 1 H) 7.57 - 7.81 Cm, 1 ID 9.84 - 

(m, 	1 ID. 
ES ESI/APCI Dual POSi : 407(8+117', 429IK+Nal l . 
MS ESI/AP01 Dual nese: 405111-Hi. 

Example 
1-129 

o 0 

F 
 

	

NIR (309
1)

R. CITLOROFOREd) 	6 PPM 2.47 (s. 3 11) 2.53 - 
2.73 (m, 2 1 	3.27 - 3.42 (m, 	2 II) 4.09 - 4.26 	(in, 	2 II) 	4.62 
(s, 	2 10 	7.18 - 7.39 (m, 	.2 H) 7.48 (a, 	1 H) 	9.95 - 10.56 (M. 
1 	11). 

PCI 	Dual P0Si : 387[1'. 	409[IDNa]'. AS ESIE 	 114 
WS 231E1E1 Dual noes: 385($-}11. 

[0491] 
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[Table 21-19] 
Compound 

No. 
Structure Analytical Data Sall 

Infomiatan 

Example 
1-130 

OaCit'13O"  HAN 
0 . 

1 

'11 NH (800 kHz, DI(S0-4) 	6 ppm 1.58 - 1.94 (m, 4 11) 2.29 - 
2.46 Ca. 	2 H) 	2.79 - 3.06 (m, 	2 11) 	3.95 - 4.12 (m, 	2 A) 	4.85 
- 	5.01 	(m. 	2 II) 	7.30 - 7.48 (m, 	2 11) 7.82 - 8.11 	Cm, 	4 11) 
8,62 - 8.70 (m, 1 11) 	9.90 - 10.26 (m, 	1 11). 
MS ESI/AF'CI 	Dual POSi : 422[I1i-H1'. 4440MENa1 . 
HS E81/APC1 Dual nega: 420111-Hr. 

Example 
1-131 

OH 	0 

°H 
 

H 	
o 

Ai 

t il NH (300 MHz, DISO-d.) 	6 ppm 1.63 - 2.02 (m, 4 H) 	2.21 -
2'.50 Cm. 2 A) 2.74 -3:03. (m, 	2 11) 	3.93 - 4.11 (m. 2 H) 4.95 
- 5.10 (m. 2 H) 7.42 - 7.53 (oh 3 10 7.82 - 7.99 (m, 	3 H) 
9.79 - 	10.28 	(m.. 	1 II). 
MS 1581/APCI Dual real: 420[M+11).  • 450D+Har . 

Example 
1-132 

OH. 0 

H 
a 

• alits  

(kr 

tli• IDIR (900 MHz. DISO-dd 	6 PPM 1.00 - 1.6E3 (M. 	5 R) 	1.73 - 
1.93 (m. 4 ID 	2.38 - 2.49 60. 	1 ID 	2.96 -- 8.27 (m. 	2 A) 	3.52 
- 3.74 	(m. 2 II) 	8.92 - 4.11 	(m. 	2 II) 4.83.-- 4.53 (m, 	2 H) 
4.68 - 4.94 (m. 	2 11) 	7.06 - 7.33 (n, 5 11) 9.89 - 10.24 (m, 	1 
H) 	12.67 - 13.09 (m. .l 11). 
MS ESI/APC1 Dual peal.: 42919+111'. 451a1+110. 
118 ES1/APC1 Dual nega: 42716-Hi. 

Example 
1-133 

og 	0 

0 -' 

• HS 

i ll NE (300 KHz, DBS0rd) 	5 ppin 3.06 - 3.42 (m, 2 ID 3.95 - 
4.10 (pi. 	210 4.38 - 4.51 	(m. 	2 A) 4.68 - 4.81 (m, 	2 II) 	5.04 

5.19 (m, 2 H) 7.29 - 7.49 (nh 2 H) 7.66 - 7:76  (m: 	2  ID 
7.77 - 7.92 (m, 4 II) 9.79 - 10.33 (, 1 H). 

ESIAPCI Dual VOSi : 49111141'. 

Example 
1-134 

pH 	a 

o 

40 	..F 

F 	F 

'11 IDER (600 lie, CHLOROFORM-d) 	6 PPM 2.56 - 2.74 (m. 211) 
3.46 (t, 	J4.2 Hz, .2 1).4.13 - 4.28 (m, 	2 H) 	4-85 - 4.78 Cm, 
2 H) 7.12 - 7.30' (m. 	1'11) 7.31 - 7.40 (M. 	1 H) 	9.85 - 10.57 
(m. 	1 H). 
HS ESIAPCI Dual phi: 431515Flfal l . 
IS' ESI/APCI Dual nags: 407511-HT. 

Example 
1-135 

O° 	0 

li 'LCIrdr 	H  c X 

F

. 

IP A_ 

if  

'H IfIrR (600 lillz. CHLOADFORM-d) 	6 	PPM 2.53 - 2.68 (m. 2 II) 
3.46 (t, 	.147.0111z, 	2 li) 4.11 	- 4.19 (m, 2 H)-4.66 - 4.76 (m, 
2 II) 7.16 	- 7.23 (m, 	2 11)) 9.90 - 10.52 	(m. 	1 ID. 
)1S ESI/APC1 Dual posi: 4315A+Hal l . 
)(S.331/5PC! Dual nein: 40711-Hil. 

Example 
1-136 F  

oH 	o 

ocil'Inik  

Ili ...Xis 

'll NU (000 11Hz. ETHANOL-d4) 	S PPM 2.56 - 2.63 Cm, 2 H) 
3.37 (t. 34.2 Hz, 2 H) 3:99 (s. 2 II) 4.94 (s, 2 H) 	0.14 - 
6.42 (m, 	1 ID 7.15 - 7.25 (m. 	2 11) 7.33 - 7.42 (m. 	2 H). 
kS REIAPC1 Dual POSi: 4431E+1(als. 

MS ESI/APC1 Dual nega: 419[11-HT. F 
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Table 21-20] 
Compound 

NO. Structure Analytical Data Salt 
information 

Example 
1-137 

OH 	0 
(...tsicrir,.....)(011 

10 
WO 

1 11 tin (300 Hflz, DASO-dd 	6' 	prim 1.01 - 1.67, (s, 	s H) 	1.64.-- 
2.02 (m. 	8 II) 2.28 7 2.48 (m 
- S.54 (0, 	2 11) 	3.91 - 4.08 (m. 	2 11) 7. 

3 11) 	2.66 	2.98 (m. 	2 A) 	3.35 , 	-  
.06 - 7.34 (m, 	5 II) 

9.99 - 10.18 (m. 	1 H) 	12.66 - 13.03 (m. 1 9). 
11S ES1441751 	Dual nosi : 427(11+11]*. 44916+Nar. 

Example 
1-138 

OH 	0 

ad±ol--lotticH  

IP 
I 

'H MIR (300 MHz, DAS0-4,) 	6 ppm 1.31 (s, 	9 11) 3.29 - 3.34 
(a, 	2 11) 	3.95 - 4.11 (m. 	2 I1) 4.36 - 4.49 (m, 2 11) 4.69 - 

8 
4.81 (m, 	2 ID 5.00 - 5.15 (m. 2 ID 7.30 - 7.42 GI. 	2 II) 7.43 
- 7. 	(m, 2 H) 7:51 - 7.68 (m. 41D 9.84 - 10.33 	10 (m. 	1 	. 
88 ESUAPC1 	Dual PCOA : 479[1511]1 . 	501(11+11a1•. 

Example 
1-139 

rj 	o 

\ 	O R 

	

--..., 	0 

110 

'H 11AR (600 kHz, CHLOROFORM-d) 	6' ppm 2.51 - 2.68 4m. 2 ID 
3.27 - 3.38 (in. 2 10 	4.1.4 - 4.22 (m, 	2 ID 4.53 - 4.65 (m, 	2 
TO 	6.98 - 7.08 	(in, 	2 H)'7.18 - 7.31 (m, 2 11) 	10.08 - 10.53 
(in. 	110. 
11S ESI/APC1 Dual POSI : 345111+llar. 
16 ESI/APCI Dual nega: 32103-10- . 

Example 
1-140 

OH 	0 
cxcemr0H 

, 	c 

La
x
:Je
t 

 

r 

11 Nu (600 11Hz, DHSO-dd 	6 PPIO 2.46 - 2.63 (m, 2 11) 3.31 - 
3.40 (m, 	2 	8.43 -.3.54 (M. 	2 ii) 	4.96 	JD (s. 2 	7.52 (d, 
14.3 Hz 	

ID  
, 2 14) 7.6 (d. J.s.a Hz, 2 H). 

MS ES1/4961 Dual nese: 421.01-111". 
N a 

Example 
1-141 

OR 0 

H 
0  

0 

I  11 NKR (600. MHz. INSO-C1, ) 	6 	ppm 1.07 - 1.21 	(m. 	1 9) 	1.29-- 
1.43 	(to, 	2 10 4.48"- 1.61 	(m, 	5 H) 	1.61 	- 1.71 	(m, 	2 11) 	8.79 
(tin. s.. 2 II) 3.42 - 3.53 (m, 	2 11) 	4.84 (br. s., 2 /) 7.82 
(d, 	J=7.3 Hz, 1 11) 7.95 (eh 	34.8 Hz. 	1 ID 8.71 	(s. 	1 11). 
kg ES1APS1 Dual rim,: 440B-Hi. N a 

Example 
1-142 

OK 	0 

,e-yll  14 

I 	F  
N'r 

'll we (too MHz, DIS0-14,) 	6 	ppm 1.08 - 1.21 	(m, 1 11) 1.81 - 
1.45 (m, 2 H) 1.48 - 1.63 (m, 	5 11) 	1.64 - 1.75 (m. 	2 H) 	2.66  
- 3.09 (m, 	2 II) 	3.95 - 4.08 (m. 	2 ID 4.34 - 4.98 (re. 	2 ID 
7.39 - 7.73 (ro, 	1 II) 7.98 - 8.22 (m. 1 ID 	8.89 	(a. 	1 11) 	9.79 
- 10.27 GE 1 ID. 
IS a.1/APCI Dual nom:44001-Hr . 

Example 
1-143 

cis -trans 

OH 	0 

-Ixft-,nr ° cc 

--- 

mixture 

i ll 111if1 (600 MHz, )(ETHANOL-HO 	6 sem 1.05 - 1.86 (m, 7 A) 
2.03 - 2.46 (a. 	2-H) 3..36 '- 3.44 (m, 1 10 	3.78 - 3.84 (in, 	2 
11) 	4.15 - 4.30 Cu, 	1 10 	5.14 - 5.8 (in, 1 10 7.32 - 7.73 (a, 
411). 
1(3 ESI/8PCI Dual posit 44901+Nar . 
IS ESI/APCI 	Dual ouzo: 425[11-H]- . 

lc a 

[0493] 
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[Table 21-21] 
Compound 

No. 
Structure Analytical Data Salt 

information 

Example 
1-144 

OH 	0 
(,,v......,OH 

tt
i 

 'RI 	8 
o 

0  - 

'11 NE (600 1111z. HETRINOL-d;) 	S PPM 1.09 (d, 1=7.0 Hz, 3 H) 
2.55 - 2.69 (m, 	1 H) 3.04 (dd. 3=12;6, 	S

. 
 Hz, 	1 H) 	3.41 

(dd, 1=12.6, 6.6 HZ, 	1 13) 3.89 (s, 	2,  ED 4.52 (d, Jr15.1 Hz. 
1 H) 4.64 (cl, Jr15.1 Hz, 1 H) 7.24 (d, 	.08,5 Hz, 2 H) 	7.48 
(d, .14.5 Hz, 2 ID. 
MS ESI/APC1 DlIal POth : 419[M+Na]i. 
MS ESI/APCI Dual nesa: 395[M-H'. 

N a 

Example 
1-145 

OH 	o 
.H 

H 	o 
• 

t ari 

F el  ; 

'H 114R (600 MHz, DISO-ds) 	5 	Pla)1 2.49 - 2.64 (m, 2 H) 3.30 - 
3.41'(m, 2 H) 3:49 '(d..14.5 Hz. 	2 II) 4.55 (s, 	2 H) 7.28 (t, 
J=8.1 Hai 	1 II) 	7.29 (dd, 	1=8.1, 	1.7 11z, 	1 1) 	7.54 	(dd, 
j=9.6, 	1.7 Az, 	1 I). 
MS FSI/APCI Dual nese: 3391M-Hr. N a 

Example 
1-146 

OH 	0 

N±:;:infAnH 

lb 

'H NUR ma MHz, CHLOR030121-d) 	6 PPm 1.52 -"1.64 (m, 3 H) 
2A3 - 2.58 (m, 	2 ID 	2.91 - 3.01 	(m, 	13) 	3.23 - 3.35 (n, 	1 
/1) 4.15 - 4.25 (I, 	2 H) 5.83 - 6.09 6

1 
 . 1 n 7.38 - 7.51 (m. 

2 A) 7.56 - 7.67 (m. 2 H) 10.08 - 10.52 (m, 1 10. 
MS ESI/APCI Dual posit 4091/1+11ar. 
VS ESI/AP01 Dual nesa: 685[M-Hr. 

Example 
1-147 

OH 	o 

s' 	II - u 

DI MR (300 MHz, 18160-de ) 	5 PPM 0.62 -.0.96 (a, 2 ID 1.03 - 
1.31 (m, 	2 H) 3.32 - 3.40 (m, 	2 II) 	3.91 - 4.08 	(m, 	2 H) 	4.62 

4.76 (m, 2 11) 7.45 - 7.56 (m, 2 H) 7.68 - 7.80 (la 2 ID 
10_01 	- 10.42 (tn, 	1.11). 

. WS ES1/APCI Dual Peal: 393111+H1', 421111tHal . 
HS ESI/30C1 Dual nesa: 39thfra . 

Example 
1-148 

OH 	0 
H -.. 

H 	o 

Ill HIR (SOO Hz. D1150-4) 	6 POE LOS - -1.16 (m. 3 H) 2.12 - 
2.28 (m. 1 H) 2.77' - 2.97 On, 	1 H) 3 45 	3:64 	(m. 	2 II) 	4.03 .., 
- 4.18 (m, 	1 ID 	4.88 - 5.01 	(m. 	1 11) 7:22 - 7.31 	(m, 	2 1) 
T.45 - 7.57 	On, 	2 11) 	9..90 - 10.19 (rn, 	1 II). 
WS ESI/AKI Dual Aos.i: 297119010'. 419114+1141. N a 

Example 
1-149 

OH 	0 
ow 

..-- 	9 

0  V  

1H INR (300 lfilz, DAS0-41e) 	5 	1>Pm 1.07 - 7.10 (m. 	3 11) 2.15  - 
2.30 (m, 1 10 2.84 - 3:04 (m, 	1 H) 	3.52 - 3.68 (m, 3 H) 4.17 
(a. Jr15.5 Hz, 1 H) 5.00 (d. 	145.5 6z, 1 H) 7.26 - 7.37 (m. 
2 H) 7.38 - 7A8 (n. 2 li) 9.98 - 10.16 On, 1 0. 
MS ESI/APC1 Dual posit 4031)1+H]': N a 

Example 
1-150  

OH 	0 
OH --... 

H 

'II AIR (SOO IllIz, 	DHS0-'ds ) 	S 	PPM 1.21 (s, 	6,H) 2.52 - 2.77 
(m, 	2 II) 	2.94 - 4.11.(m, 	2 It) 4.54 - 4.71 (m, 2".1) 7.20 - 
7,33 (m. 	2 11) 7.42 - 7.58 (m. 	2 H) 	9.98 - 10.27 (m. 	1 11). 
IS ESI/APCI Dual nosi: 411110-HY. 

[0494] 
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Table 21-22] 
Compound 

NO. 
Structure Analytical Data Satt 

information 

Example 
1-151 

CH 	0 

	

1100,-, 	o 

40  

'll AIR (no Allz, D160-lax) 6 ppm L22 (s, 6 11) 2.54 - 2.78 
(m, 	2 ID 	3.92 - 4.09 (m, 	21) 4.50 - 4 77 (in, 2 II) 7.23 - 
7.36 (m, 	2 10 7.86 - 7.48 (m, 	2 ID 	9.95 - 10.27 	(m, 	I 11). 
MS ESI/APCI Dual POSi : 41701:fir. 

Example 
1-152 

OH 	0 
H 

0 

IA 141(2 (300 KHz, DMSO-d,) 	6 PPM L49 - 2:60 Cm, 2 11) 3.27- 
3.38 (m, 	2 H) 3.50 (d, J=45 Hz, 	2 II) 4.66 (s, 	2 II) 7.05 - 
7.22 (m, 	1 II) 7.26 - 7.46 (m. 	2 II) 	9.91 	- 10.24 	(m, 	1 11). 
245 ESI/APCI Dual posi: 38511I+11I. 
MS FSI/APCI Dual aesal 393(11-11I. 

N a 

Example 
1-153 

OP 	0 

	

....
:T
e 	H cre....),A  

H 

	

'1, 	° 

I 

411143 (300 1111z, DXSO-d,) 	6 	plain 0.91 (1, 	J4.2 Hz. 	3 II) 	1.82 

	

2.16 (m, 2 In 	2.22 - 2.47 	(03. 	1 II) 2.79 - 246 (m, 	1 ED 
U.4 - 3.35 (m, 	2 II) 	3A9 (cl. 	J=4.5 Az, 2 11) 	5.67 (lad,, 
J=10.1. 5.9 Hz, 	1 II) 7.55 (a, 	J=8.2 Itz, 2 H) 7.70 (d, J=8.2 
Hz, 	2 H) 	10.10 	(br. s., 	1 H). 
ms- Esifilepi Dual mesa: 39904-H1. 

N a 

Example 
1-154 cc

oi 

y 
 • 

0  • ) < 

'II

ckt4

o lin (300 MHz, CHLOROF0211-d) 	6 PPM 1.63 - 1.87 (in, 2'H) 
1.88 - 2.07 (m, 	2 10 .2.24 - 2.46 Cm. 2 II) 2.76 - 2.98 (m. 2 
11) 4.10 - 4.26 (m. 	2 H) A78 - 4.91 	(m, 2 H) 7.13 - 7.22 (in, 
2 A) 7 .23 - 7.32' (m„2 ID 10.02 - 10.44 (in, 	1 H). . 
MS FSI/APCI Dual posi: 45101+Har. 
MS MI/APCI Dual mega: 427[1-Hr. 

Example 
1-155 

OH 	0 

H 	8 

H lifiR (300 MHz, CHLOROFOR1I-d) 	6 Mom 1.61 - 1.82 (m. 3 II) 
1.87 - 2.02 (M. 2 ID 2:24 - 2.44 (m, 2 11) 2.77 - 2.91 (m, 2 
H) 4.14 - 4.21 	(m. 	2 II) 4.74 - 4.88 	(a, 2.10 7.04 - 7.20 (m, 
2 fi) 7.38 - 7.50 (m, 	2 	- 10 42  (mA) 10.04 	(m, 	1 II), 
HS ES1/6PC1 Dual DOSi : 445Elitifar . 
IIS ESI/DI'CI Dual nese: 421E1I-Hr. 

Example 
1-156 

on 	o 

" N• 	• rThr°  
s 

' 

111  EP (SOO Wiz, C111.0120F0H-d) 	6 PPM 1.53 - 1.93 (m,.8 /I) 
2.59 - 2.75 (m, 2 A) 4.00 - 4.27 (m, 21) 4.58'- 4.75 (m. 2 
H) 7.31 - 7.40 Cm, 	2 ID 7.54 - 7.63 Cm, 2 11) 0.98.- 10.49 
(m. 	1 	H). 
HS ESI/APC1 Duel PPS' : 4490iRIM14 . 
NS ESIAPCI Dual nags: 4250.1-/Ii. 

Example 
1-157 

OH 	0 
OH -.. 

H 

40 

'II NKR 000 Ils e  DASD-dd 	6 	ppm 1.21 Cs, 6 II) 2.52 - 2.76 
(01. 	Z H) 	3.95 - 4.10 Cm, 	2 IL) 4.56 - 4.74 	(m, 2 ID 7.26 - 
7.43 (m. 	4 II) 9.98 - 10.27 	(n, 	1 II) 	12.88 	(br. 	s., 	1 B). 
NS ESI/APCI Dual posi: 887[8+14r. 
AS FSI/APCI Dual mega:365[1-H]'. 

[0495] 
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[Table 21-23] 
Compound 

No. Structure Analytical Data 	sat 
Entormaton 

Example 
1-158 

OH 	0 
. 

00, " 	• 

1 

AO 

1 11 101R (300 MHz. DMSO-cl.) 	6 ppm 1.18 (s, 6E) 2.50 -. 2:68.  
(m, 	2 II) 	3.48 - 3.58 (m, 	2 H) 	4.81 	(s, 	2 A) 7.24 - 7.22 (m, 
1 1) 7.49 - 7.60 (m, 	2 H) 9.92 - 10.24 (a. 1 H). 
MS F3I/APC1 DUB] POSi : 40111.1+Hr. 
MS 	1/414C1 	Dual 	nesal 	299.1.11-1111. N a 

Example 
1-159 

	

OH 	o 
H 

	

Illi 	H 	0 
0 

a   

111,  • 

'H 1012 (600 MHz, CHLOROFORIEd) 	6 PPM 2.57 -.2.71 (rn, 2 H) 
2.34 - 3.41 	(m, 	2 ID 4.15 - 4.22 (m. 2 $).4.57 - 4.63 (m, 	2 
H) 7.18 - 7.24 (m, 	1 11) 7.27 - 7.33 (m, 1 10 	7.37 - 7.41 (m, 
1 II) 	10.01 - 10.58 	(m. 	1 ID. 
MS ESI/APCI Dual POMi : 445115tHar. 
MS ES ILAPCI Dual mesa: 421.111-101 . 

Example 
1-160 

OH 	0 

--...
H  

sh 
 o 

el 

'El NE (800 1111z-, CHLOROFORM-d) 	6 mum 2.55 --.2.69 (m, 2 11) 
3.32 - 3.40 (11, 	2 El) 4.15 - 4.22 (m, 2 11) 4.57 - 4.62 (m, 	2 
fl) 7.15 - 7.21 	(m. 1.10 7.21 	- 7.28 (m, 	1 H) 	7.40. - 7.50 (m. 
1 H) 	9.92 - 10.55 (m. 	1 11). 
MS ESI/APCI Dual posit 445t1011a11 . 
MS all/APCT Dual nasal 421E11-Hr . 

Example 
1-161 

OH 	0 

En( 

0 .:Lp  

113 IIMR (600 MHz, DEO-I,) 	6 	mum 1..17 -.(s. 6 II) 3.29 - 3.36 
On, 	2 ID 3.46 (d. 	J=4.1 Hz, 	2 H) 4.60 (br. s., 	2"H) 7.00 - 
7.40 	(in, 	5 11). 	' 
MS ESI/APC1 Dual posit, 421a4llar. 
MS ESI/APC1 Dual mesa: 387EM-Hr. N a 

Example 
1-162 

OH 	0 
OH 

00  . 

1101 -.01 
 

lElila (600 )111z. METHANOL-4d 	6 ppm 1.03 - 1.18 (in, 3.N) 
2.58 - 2.69 (m, 1 10 3.00 - 3.07 (m. 1 H) 3.38 - 3.44 (m, 	1 
H) 	3.88 (a. 2 10 4.53, (d, 5-15.1 Hz.. 1 II) 4.86 (d,.315.1 
Hz, 	1 11) 	7.25 - 7.38 	(m, 4 11). 
MS ESI/APC1 Dual post: 275[11411311. 
MS ESI/APCI Dual mesa: 351111-10". 

N a 

Example 
1-163 

on 	o 

1110-N. 
dik, h, 

 a 

IP- 

111  WA (601  Kb,  11E1110101,-4) 	6 ppm 1.05 - 1.18 (m, 3 ID 
2.60 - 2.88 (m, 	I 13) 	3.06 (dd, .142.6, 7.6 llz..1 10 	3.44 
(dd, 	,1412.6, 	5.4,11z, 	1 II) 	3.89 Ks, 	2 H) 	4.50 - 4.58 	(m, 	1 H) 
4.81 - 4.88 (m, 	1 10 7,28 (dd, J=8.3, 	2.1 Hz, 1 H) 7.44 - 
7.52 	(m, 	2 11). 
MS ESI/APCI Dual posi: 409E15%r. 
MS FS I/APCI Dual saga; 385[11-11i. 

N 

Example 
1-164 

OH 	0 
•H 

0  

1110 	.. 

III HIT (300 MHz, DRSO,I,) 	8 	PPM 1.18 (s. 6 11) 2.53 - 2.61 
(M. 	2 H) 	3.47 - 3.55 (m, 	2 11) 	4.63 Ks. -2 10 	7.38 (dd. J=8.5, 
2.0E2, 1 II) 7.46 - 7.52 (m. 1 H) 7.56 (4..14.0 Hz, 1 10 
9.99 - 10.19 (ta, 	1 10. 
MS ESI/APCI Dual rust: 4511E+111. 
MS ESI/APCI Dual mesa: 449D-0% 

N a 

[0496] 
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Table 21-24] 
Compound 

No. 
Structure Analytical Data $alt 

informaton 

Example 
1-165 	• 

OH 	0 
NH 

o. 

'H MIR (300 MHz. IMISO-d0) 	6 ppm 1.17 (s. 8 ID 2.50 - 2.59 
(11, 	2 II) 	2.46 - 3.56 (m, 	2 II) 	4.66 	(s, 	2 II) 	7.27 	(ad. 	..I=8.4, 
1.9 HT, 1 li) 	7.0 - 7.50 (m, 	1 11) 7.61 	(M, 	Jr8.4 Hz, 	1 A) 
10.07 	(br. 	s.. 	1 	II). 
MS ES1/1,PCI Dud pOSi : 481[1(4111'. 
MS ESI/APCI Dual nesa: 44911+1-H]1. 

N a 

Example 
1-166 

OH 	0 

Ho 4  
I 

01  

'11 NMI? (300 YHz, METHANOL-d4) 	6 ppm 1.59 - 1.77 (m, 2 H) 
1.78 - 1.94 	(ro, 	2 H) 	2.22 - 2.39 (ra, 2 1) 	2.56 - 2.76 (m, 	2 
H) 	3.87 (s, 	2 H) 	4.85 (s. 2 ID 7.28 (s, 4 H). 
MS ESI/APCI Dual posi : 401[ENa]'. 
HS ESIJAPCI Dual liege: 277[11-H] . N a 

Example 
1-167 

Ai 

OH 	0 
OH --... 	

H 	I 

•••• 
0, 

111 MIR (300 MHz, METHANOL-4) 	6 ppm 1.66 - 1.83 (ro, 2.H) 
1.88 - 1.99 (m, 	2 11) 	2.28 - 2.46 (m, 2 11) 	2.86 (s. 	2 A) 	3.88 
(a, 	2 H) 	4.86 	(s. 	2:11) 7.23 	(dd. 	3=8.2, 	2.2 Hz, 	1.E) 	7.40 - 
7.49 (m. 	2 H), 
MS ESI/APCI 	Dual posi : 435[11+11a]l. 
US ESI/APCI Dual mesa: 411D-Hr. 

Example 
1-168 	: 

off 	0 
,H 

8
1 

SI 
F 

'H lD 	(800 Hz, CHLOROFORM-d) 	6 pp0 1.22 - 1.32 (m, 6'A) 
1.84 - 	1.96 	(m, 	3 11) 	2.51- - 2.66 	(m. 	2 H) 	4.14 	-:4-.22 (m, 	2 
II) 4.64 - 4.77 (m, 	2 11) 7.27 - 7.36 (m, 2 11) 7.41 - 7.50 Cm, 
2 0 1 0.12 - 10.50 (m. 1 E).  
11S ESI/APCI 	Dual posi : 39701+11r, 419[11+11a7'. 
MS ESI/APCI Dual secs: 39501-III. 

Example 
1-169 

OH 	0 
H 

0, 	F 
0 	F 

1 

18 NE (600 KHz, CHLOR01:0123-d) 	6 epm 1.20  - I-31  Cm: 8  in 
2.48 - 2.64 	(m, 	2 A) 	3.82 :: 3.89 On, 3 II) 4.14 - 4.23 (m, 2 
11).4.55 - 4.68 (m, 	2 11) 	6.90 - 8.98 (m. 	1 II) 	7.11 	- 7.22 (m, 
2 9) 10.12 - 10.50 	(m,.1 a). 
MS ESI/APCI Dual pOxi : 417111,1111 . 469.0t+Ilar. 
MS ESI/APC1 Dual neza: 445011-101. 

Example 
1-170 	: 

OH 

0 

 

0 i

r 

 

111 AMR (6001111z, CHLOROFORM-d) 	6 'PM 1.18 - 1.37 (m, 8 II) 
2.17 - 2.35 (m, 	6 11) 	2.48 - 2.69 (p, 2 H) 4.07t 4.25 (m. 	2 
A) 4.48 - 4.67 (m, 	2 ID 	6.09 - 6.48 (a, 1 H) 6.84 - 7.00 (m, 
2 m) 	10.11 - 10.48 	(m. 	1.H). 
HS ESE/APCI Dual posi : 427111+HI, 44911+Har. 
MS ESI/APCI Dual vela: 42501-HI. 

Example 
1-171 

OH 	0 
H ^

p
p

- 
H 	o 

0 

NI RR 	(300 MHz, 	1):430-4) 	6 	ppm :1..06 -1.14 	On, 	3 II) 	2.13. - 
2.25 (m, 	I A) 2.80 - 2.98 (m. 	1 H) 	3.47 - 3.63 	(m, 	3 ti) 4.05 

4.21 	(m, 	1 II) 	4.92 - 5.01 	(m. 	1 H) 7.27 	-:7:43 (m. 	4 H) 
10.05 Abr. s., 	1 H). 
KS ESI/APCI Dual peal: 353[1(+1]4. N a 

[0497] 
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[fable 21-25] 
Compound 

No. Structure Analytical Data Salt 
informaton 

Example 
1-172 

OH 	o 
----• 

a 

II N1I (300 1fHz, CHLOEOFORII-d) 	6 	PPM 1.15 - 1.30 (in, 2 11) 
2.09 - 2.44 	(m, 	1 ID 2.76 - 8.01 	(m. 1 H) 	8.46 - 3.66 (m, 	1 
E) 	3.82 - 4.05 	(m. 	1.'11) 4.07 - 4.25 	(in. 	2 ID, 5.04 - 5.26 	(m, 
1 ID 7.04 - 7.20 (m, 	1 II) 7.21 - 7.49 (m, 	2 FI) 9.97 - 10.33 
(m, 	1 	E). 
HS F.SIMPC1 Dual nos!: 32701+10 . 
HS ESI/APCI Dual nega: 38501-Hr. 

Example 
1-173 

6' 	$ 
Cirri'?" 

I 

III RE (600 HE, DILSO-c16) 	8 PIM 2.29 - 2.50 (m. 2 H) 2.90 
(t. 	J=6.8 Hz. 2 ID 	3.29 - 3.25 (m. 	2 H) 3.45 (d, 	.1=-4.5 Hz, 	2 
II) 	3.57 (br. 	s.. 2 ID 7.46 - 7.70 0m, 4 EN. 
HS ES[/APCI Dual posit 3871111-10*, 4091)1+Ner. 
IS ESI/8PCI Dual nega: 385[II-H]-  . N a 

Example 
1-174 

OH 	0 

-.iL,;(-i. 

40 

'11 14102 (200 MHz, CHLOROFORM-d) 	S pith 0.93 ---1,22 (m. 6 ED 
2.98 - 3.12 (m, 	211) 4.13 - 4.25 (m. 2 H) 4.80 - 4.73 (m, 	2 
II) 7.33 - 7.50 (m. 	2 II) 	7.54 - 7.68 (m. 2 ID 	10.19 - 10.65 
(m, 	1 H). 
IS ESI/APCI Dual pod : 401[1+H]', 423[1+Ha]'. 
18 ESI/APC1 Dual nese: 399[11-F]1. 

Example 
1-175 	• 

OH 	0 

dis 	• 

1111. --.. 	° 

Ili RR' (300 MIT. METHANOL-d;) 	a DPW 1.02 - 1.27 (m, 1.2 ID 
3.32 - 3.93 (m, 2 ID 4.80 - 4.87 (ml 2 H) 7.48 - 7.67 (a, 4 
}D. 
ES HSI/AE.61 Dual posit 42911+1131 . 451[10-11a]I, 
ES ESI/AECI Dual mesa: 427[14-Hr. N a 

Example 
1-176 

DI 	° '11 F11411 (600 11112, DMS0-80) 	q,  ppm 2.41 - 2.53 (m, 	2 H) 	2,84-= 
2.97 (m, 	2 ID 3.29 - 3.86 (m. 	2 11) 	3.44 (d, 	J=4.1 Hz. 2 ID 
3.57 (br. a 	2 11) 7:50,(d. 1=8.0 Hz. 2 11) TA (d, 	.1=8.0 
11x. 	21]). 
NS L•31/APC1 Dual mesa: 38511-11Y. N a 

Example 
1-177 

OH 	0 

.,.
( An-l' 

 H 

I 

IP 

'll 10112 	(600 MHz, ))1(50-ele) 	8 	ppm 1.13 (d, 	406.6 liz, 	3 ID 	2.10 
- 2.34 (m, 1 B) 	2.76 - 3.os cm. 	1 B) 3.51 	(d. J=4.5 Hz, 	B H) 
3.62 (d, 	J=5.0 Hz, 	1 H).4 00 	4.28 (m, 1 ID 5.05 (4, 345.3 
Hz. 	1 11) 	7.24 - 7.32 (m. 	2 11) 7.39 (cl, 	34.811z. 	2 ID 7.61 
(a, 	308.3 Hz. 	2.11) 	7.66. -7.73 	Cm. 	2'10. 
us ES1 posi: 4181WmAr. 
116E51 nag& 411(1-11r. 

N a 

Example 
1-178 	• 

H  daLicr,ro

CH 0 

H 

40 

'11 RR (600 lib. CHLOROFORM-d) 	S ppm 1.70 - 1.82 (m, 2 ID 
1.93 - 2.01 	(m, 	2 11) 	2.36 - 2.46 (m, 2 H) 2.82 - 2.94 (m, 	2 
FE) 4.14 - 4.22 (m, 	2 FD 	4.81 - 4.97 	(m. 2 A) 7.06 - 7.15 (m, 
2 FD 7.27 - 7.34 (m, 	2 H) 7.46 - 7.55 (m, 4 ID 10.03 - 10.46' 
(m, 	1 	11). 
LOS ESI posit 	4391140 4 , 	4611)I+Nal. . . me.: 437[E-Hr. 

[0498] 
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[Table 21-26] 

Compound 
NO. 

Structure Analytical Data Salt 
Infomialkil 

Example 
1-179 

OH 	0 
OH 

'.... 
H 	

o 

--.... 

...-- 

'A HMR (890 Hz, cHLOROFDRM-4) 	'6 ppm 1.17 - 1.39 (m, OH) 
2,12 - 2.33 (m. 	3 E) 2.48 - 2.68 (m. 2 H) 4_10'- 4.25 (m, 	2 
11) 4.50 - 4.67 	(rn, 	2 II) 	6.88 - 7.12 	(m, 	2 1) 	10.17 - 10.44 
(m, 	1 10_ 
IS ESI/APCI Dual post: 265[11i1, 387[H+Ha]'. 
HS 	1 /APCI Duel nese : 383111-111. 

Example 
1-180 	i 

qa 	o 
. 

COL H 

0  . 

'II MIR (300 1111z. DMSO-dc ) 	6 	ppm 1.18 (a, 6 H) 2.31 	(s, 2 II) 
2.39 - 2.62 (m, 	2 H) 	3.47 (d, 	J=4.4 Hz, 2 ID 4.58 (br. s., 	2 
1) 7.13 (d 	J=2.2 Hz, 	1 H) 7.25 (a. 	1 11) 7.32 (d, 	.1=8.2 Hz, 
1 IN 	10.02 (br. 	s., 	1 H). 

 

IfS ESIPIPCI Dual posi : 402[11+Har. 
IS ES1/91,01 	Dual mesa: 279[11-1]- . 

lq a 

Example 
1-181 

PH 	P 

o  

40  

111 MIR (300 1tHz, 	CHLOROFORM-d)' 	6 	bpai 2.33 - 2.48 (ra, 1 /1) 
2.60 - 2.87 (int 	2;N) 	2:91 - 3.04 	(ro, 1 10 	3,46 - 3.61 	(m, 	1 
10 	3.62 - 3.77 	(m, 	1 II) 	4.18 - 4.26 (m, 2 ED 	5.16 - 5.45 (m. 
1 In 7.02 - 7.16 (m, 	2 II) 7.27 - 7.40 (m, 	5 ID 7.55 - 7.64 
(m, 	2 11) 	9.98 - 	10.47 	(im, 	1 H). 
IS ESIMPCI Dual pop!.: 463[30+HY, 4851M+Har . 
HS BSI/AFC' Dual nem: 461[H-H]- . 

Example 

1-182 

OH. 	0 

IP 

'II NH (200 MHz, CEILORO.FORM-d) 	6 PPM 0.92 (t, 1=7.5 Az, 3 11) 
1.82 - 1.75 (m, 	2 II) 2.42 - 2.54 	(m, 1 H) 	2:74 - 2.94 (m, 	1 
II) 	3.22 - 3 53 7 	1 1J 	3 70 - 	 7.5, 
2 H) 5.28 - 5.47'(m• 	1:30) 7.25 - 7.43 (4), 2 H) 7.56 - 7.65 
(m, 	2 H) 	10.01 - 10.28 (,), 1 H). 
HS ESIAPC1 Dual POSi : 401[11ir , 42311+Har. 
US ESIAPCI Dual nesa: 39911-Hr. 

Example 
1-183 	. 

eye 

a 

'11 liMR (200 MHz, CHLOROFORM -d) 	6 PPM 0.74 - 0.34 (m, 8 10 
1.57 - 1.81 	(rn. '4 H) 	2.52 - 2.72 	('m, 2 /I) 	4.10 	- 4.24 (m, 	a 
30) ,4.64 - 4.79 (M, 	2 13) 7.30 - 7.44 	(to, ,2 10 7.4$ - 7.67 (m, 
2 H) 10.09 - 10.34 (al, 1 IQ. 
HS ESI/AHCI Dual sosi : 429E/1+Hr , 451[1i+Nar. 
HS ESIAPCI Dual mesa: 427[30-HI. 

Example 
1-184 	. 

OH 	o 
H .•.. 

0  

I li MR (300 ,MHz, DICSO-ds) 	6 PPor 1 .1,7 (s, 6 H) 2.16 -"2:22 
(m, 	3 II) 	2.49 - 2.59 (mi 	2 a) 	3.43 - 3.58 (m, 2 E).4.59 (s, 
2 II) 6.98 - 7.07 (m, 	2 II) 7.15 - 7.25 (m, 	1 117.9.97 - 10.24 
(m: 1 H). 
NS ESI/APC1 Dual ppsi: 38501+EW. 
Is TWAPCI Dual nesa: 363111-er. 

N a 

Example 
1-185 	. 

ON 	0 

• 
H 

®IS 

."'a 

'H 9019 (300 1113z,. CHLOROFORM-d) 	6 ppm 1.70 - 2.13 (m, 	2 H) 
2.39 - 2.56 (m, 	2 H) 	2.68 - 2.92 (a, 	2 II) 2.21 - 3,35 cm, 	1 
H) 	3.71 - 3.93 (m, 	1 13) 415 - 4.25 (m„2 10 5.17 - 5.37 (m, 
I H) 7..06 - 7.35 (m, 7 II) 7.48 - 7.57 (a, 	2 II) 	10.05 - 10.13 
(m. 	1 H). 

ESUAHCI Dual post: 477[4+11].. 499[11+1441 . 
IS .ESIAPCI Dual mesa: 475111-111. 

[0499] 
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[Table 21-27] 
Compound 

No. 
Structure Analytical Data Sek 

mlormaton 

Example 
1-186 

P:Plit 	0  

	

7aC 	("iiinm 

.-------- 

	

0 	-../ 

 

c
rf 

'H 1118 (300 Ha, CHLOROFORM-d) 	6.PM 1.22 - 1.80 (m, 6 11) 
1.95 - 2.11 	(m. 	2 H) 2.20 - 2.42 (m. 	2 10 	Z.45 - 2.63 (m. 2 
H) 	3.90 - 4.08 (10, 	2 H) 4.12 - 4.26 	(111, 	2 11) 	4.55 - 4.71.(0. 
2 1) 	6.78 - 	6.88 (m, 	2 H) 7.15 - 7.24 (m. 	2 H) 	10.21 - 10.47 
(ro, 	1 	E). 
AS 11611A201 	Dual 	posi: 	4810141193'.  
MS ES1/3PCI Dual nese: 45701-11r. 

Example 
1-187 

01-I 	0 

4i):411-'114  

40  .,..,..„, (c HS 

Inn (300 1111z, CHLOROFORM-d) 	6 ppn1 1.21 - 1.35 (a, 6 ID 
1.07 - 2.13 (m, 	2 H) 	2.17 - 2.24 	(m, 	3 A) 	2.2$ - 2.44 (m, 2 
11) 	2.49 - 2.64 (o. 	2 11) 	2.92 - 4.07 	(m, 	2 11) 	4.14 - 4.24 	(m, 
2 A) 4.53 - 4.66 	(m. 211) 	6.65 - 8.77 (m. 	11) 	6.96 - 7.10 
(m, 2 2) 10.25 - 10.42 (m, 1 II). 
H5 HSI/APC1 Dual posi: 490[6+6a11 . 

ESI/APCI Dual neza: 471[11-H]'.;  

Example 
1-188 

OH 	0 

___71`a 
	OH 

14 o 

1 

IP . 

'H 111,12 (300 MHz, CHLOROFORM-d). 0 ppm 1.26 - 1.30 (m, 61) 
2.52 - 2.68 (m. 	2 H) 4.15 - 4.24 	(m, 	2 H) 4.61 	-4.68 (ro. 5 
H) 4.75 - 4.80 (m, 	2 1I) 7.00 - 7.07 (m, 	1 H) 7.09 - 7.17 (m, 
1 II) 7.27 - 7.33 (m, 	1 II) 	10.10 - 10.36 On, 	1 10. 
AS E•1/11PC1 Dual tonal: MPhil. 
MS ESI/LPCI Dual neza: 4590-11]-. 

Example 
1-189 

OH 	0 
H 

H 

40 .,-L.." 

/ I:I 1I1R (300 MHz. DIIS0-4) .5 pia 1.07 (s. 6 II) 2.10 - am 
(IL 5 11) 	3.43 (<1, 14.4 Hz, 	2 0 4.40 - 4.87 (n, 7 H) 	6.86 - '  
6.99 	(m, 	1 	II) 	6.99 	- 7.11 	(in. 	2 II) 	10.07 - 	10..20 	(m. 	1 II). 
1S W/APC1 Dual pOS11 463[H+Har. 
/IS ESI/APCI Dual neg.: am-Er. N a 

Example 
1-190 	. 

OH 	ri 
11 

1.,0 , 

'11 NH 	(800 1111z, CHLOROFORM-d) 	53 	PPM 0.68 - 0.H1 (111..2 9) 
0.98 - 1.09 	(ro, 	2 II) 	2.15 - 2.25 	(M, 	1 11) 	2.54 	- 2.68 Pro, 	2 
11) 	8.26 - 3.38 (in, 	2 0) 4.15 - 4.25 an, 	2 ED 4.55 - 4,65 On. 
2 H) 	6.92 (s. 	1 II) 7.09 - 7.17 (m, 1 II) /.4.5 - 7.74 (m, 1 II) 

-  9.98 	10.64 (In. 	1 M. 
XS ESIAPC1 Dual posit 4130141r . 
1S ESIAPC1 Dual nen: 411111- Hr . , 

Example 
1-191 

on 	a 

. 

• 

/ II AMR (600 Hz, CHLOHOI:01361-6) 	6 Rpm 1.21 - 1.34 (m, 6 H) 
2.54 - 2.67 4m: 2 11) 3.83 - 3.92 (m, 	3 10 i4.08 - 4.23'(4., 2 
11) 4.61 - 4./8 On, 	2 10 6.84 - 8.95 (n, 2 11) 7.45 - 7.54 OE 
1 11) 	9.99 - 10.45 (m, 	1 H). 
IStS1/APCI Dual peal: 43101+113', 453E1+Har . 
VS ESIA5PCt Dual nasa: 42901-H1. 

Example 
1-192 

7erE -j0Co  nir 

/ II BR (600 kHz, CHLOROFORM-d) 	6 num 1.24 - 1.34 On, 6 H) 
2.55 - 2.69 (n, 	2 11) 4.15 - 4.23 (m, 	2 H) 4.62 --4.77 (m'. 2 
ID 	6.36 - 8.69 (m. 	1 11) 7.16 - 7.29 (m. 	2 ft) 7.58 - 7.67 (n. 
1 H) 	9.01 - 10.55 	(m. 	1 11). 
11$ 15IAAPC1 Dual Posi: 48701+11/ / , 489014-Hai. 
Es ESI/APCI Dual nen: 465[1(-H]- .

r°  

[0500] 
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[Table 21-28] 
Compound 

No. 
Structure Analytical Data sdt 

laarmatan 

Example 
1-193 	, 

OH 	0 
H 

0 . H 0 

N., 

F 	...., 	..., 

'HAIR 000 MHz. CHLOROFORM-a) 	6 pprk 1.22 - 1.30 (n, 6 H) 
2.47 : 2.65 (m, 2 H) 	3.71 - 3.83 (m. 3 ID 	4.09 - 4.25 (in, 	2 
H) 	4.59 - 4.72 	(an, 	2 II) 	8.54 - 6,71 	(m, 2 ED 7.18 - 7.24 (a. 
1 3) 10.17 - 10.42 Cm, 1 ID. 
HS 	1/2.1301 Dual FOSI : 40301+110. 
/IS ESI/11801 Dual nega: 379[)1-2T.

. 

Example 
1-194 	- 

ql 	0 
H 

	

011--. 	0 

li ---• 

Ill 102 (300 MHz, CHLOROFORM-a) 	6 ppm 1.19 - 1.33 (my 8'H) 
2.49 - 2.64 (m, 	2 11) 	2.82 - 3.91 	(a, 	313) 	4.12 - - 4.25 (m. 	2 
H) 4.52 - 4.65 (40, 	2 11) 	8.82 - 7.12 (44. 	3 H) 	10.17 - 10.44 
(al, 	1 	H). 
119 laSIASP01 Dual pasi : 402D14-140. 
VS FSIAP01 Dual nesa: 379[11-Pir . 

Example 
1-195 	. 

	

OH 	0 
.oH 

	

01 	0 

a  c4 

411, ,✓ 

'It 1018 (300 MHz, CHLOROFORM-d) 	6 .  um 1.17 - 1.36 (m. 6 E) 
2.48 - 2.64 (m. 	2 11) 	3.82 	3.93 (m. 	3 H) 	4.14 - 4.26 Cm, ;2 
ID 4.52 - 4.64 (a, 	2 H) 6.84 - 6.92 (t, 1 2) 7.10 - 7.19 (m, 
1 H) 7.25 - 7.32 (m. 	1 II) 	10.18 - 10.45 (in, 	1 11). 
NS ESI/AP01 Dual posi : 419411+11a1. 
HS ESI/AP01 Dual mesa: 38504-11r. 

Example 
1-196 

OH 	0 

,r-ral 

	

/0.N. 	c 

1110 	...." 

i n NYR (200 Wiz, DMSO-dc) 	6 	ma 1.17' (s, 	8 11) 2.12 (s. 3 11) 
2.40 - 2.60 (ra, 	2:H) 	2.45 (d. 	J=4.2 Hz. 2 H) 	3.75 (s, 3 H/ 
4.53 (br. 	a.. 	2 H)-6.84 	(41, 	.14.9 Hz, 	1 II) 7.01 	- 7.12 	(a, 	2 
H). 
MS ESI/APCI Dual peal: 399011+11ar. 
MS HSI/14E01 Dual 'legal 875DI-El. 

N a 

Example 
1-197 

I 	9" 	0 

••••-k'ciXiLud-irD"  

111 HER (600 MHz. CHLOROFORM-d) 	8 'pan 0.73 - 0.80, (m, 3.H) 
0.89 - 0.98 On. 	3 H) 	1:97 - 2.14 (m. 1 /I) 	2A5 - 2.28 (m. 	1 
H) 	3.17 - 3.39 (m, 	1 11) 	3.36 - 3.46 (a, 1 ID 4..12 - 4.27 (a. 
2 11) 4.55 - 4.75 (m, 	2 H) 7.37 - 7.44 (m, 	2 le 7.27 - 7.64 • 
(m. 	2 11) 	10.11 - lot (n. 	1 H). 
MS FSl I/APCI Dual nosil 415111+HT . 
11S EllidP01 Dual mesa:- 412N-Ell- • 

Example 

• 1-198 

ox 	o 

H 

* MS 

•r  ‘...7 

1 H HER. (300 Ifflz, 	CHL0R0F0131(d) 	e ppm 0.28 - 0.38-(m, 2 11) 
0.58 - 0.69 (m, 	2 II) 	1.18 - 1.32 (m, 7 H) 	2.48 - 2.62 (m, 	2 
II) 3.73 - 3.82 (m. 	2 11) 4.12 - 4.23 (ra, 2 ID 4.57 - 4.68 (m, 
2 ID 6.80 - 6.89 (m. 2'H) 7 12 -  7.12 - 7.23 (m, 2 11) 	10.24 - 10.41 
(m, 	1 H). 

HSI/AM Dual posi : 402111÷11r. 
MS ESI/APCI Dual mesa: 4011E-Hr. 

Example 
1-199 

OH 	0 
CH 

4 

• 
0 

110 	..---...7  

'FI NH (800 Pa. 	111850-dc) 	6 	ppm 0..27-- 0.37 	(m, 	2 Fl) 	0.49.- 
020 (a. 	2 11) 1.09.- 1.29 (ro, 	7 II) 	2.14 (s, 	3 ID 2.41 - 2.64 
(m, 	2 ID 	3.45 - 3.53 (a, 	2 H) 	2.74 - 3.83 (m,:2 13) 4.52 (s, 
21) 	6.74 - 6.86 (in, 	Ill) 	6.98 - 7.10 (n. 	2 fl) 	9.94 - 10.38 
(m, 	1 	II). 
MS. ES1/001 Dual posil 417411411 . 
ES ESI/I.E01 Dual neva: 416411-87- . 

N a 

[0501] 
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[Table 21-29] 
Compound 

NO. Structure Analytical Data Salt 
Information 

Example 
1-200 	, 

pH 	7 

l 

-.... 

- 
	

aH 
1 8 NUR (300 MHz. DMSO-ds) 	6 PPM 0.65 - 0.77 (m. 2 ID 1.06"- 
1.15 (a,, 2 II) 3.28 (a, 2 10 	3.52 - 3.59 (a, 	2 ID 4.61 (s, 	2 
H) 7.31 - 7 40 (0, 	3 H) 7.41 	- 7.51 	(lo, 2 10 7.60 - 7.69 (m,, 
4 II) 10.27 (ba. 	a., 1111 
WS ESIAPC1 Dual pOS1 l 487[8+1111. 
WS FSI/APC1 Dual nega: 405111-Hr. 

N a 

Example 
1-201 

HbLiniP" 

off 	0 

401 

111 RR (300 MHz, CHLOROFORII-d) 	6 PPM 1.22 - 1.84 Cm. 6 1.1) 
1.98 - 2:15 (a, 	2 H) g.23 - 2.46 (a 	ID 	2.49 - 2.68 Cm, 	2 . 2 
ID 	3.98 - 4.11 	(m, 	211) 4.14 - 4.27 	(m, 2 11) 	4.52 - 4.66 (m. 
2 /I) 	6.79 - 7.11 	(rn. 	2 ID 10.17 	- 10.45 (m. 	1 I). 
AS ESIAPCI Dual POS1 l 477111+H1'.
lIS ESI/APC1 Dual mega: 475(1.1-Hr. 

Example 
1-202 

OH 	0 

H -... 
H 	

o 
I 

IP
1,, 

I II RR (300 iHz. CHLOROFORM-d) 	6 ppm 1.21 - 1.33 Cm, 6 H) 
2.23 - 2.42 	(a, 	3 H)"2.45 - 	2.88 	(a, 	2 10 	4.12 - 4.28 (iii, 	2 
H) 4.54 - 4.87 	(rap 	2'1) 	6.83 - ?.25 (a. 2 ED 	10.17 - 1C.44 
(M. 	1 H). 
MS ES14001 Dual poS1 : 381[1+111', 	403(liallaI i . 

ESI/APCI Dual nes& nacm-er. 

Example 
1-203 	. 

OH 	0 

.11 
1 

. 	• 
l s 

0 
1r 

'11 NH 	(300 Illia. 0110140F0A11-d) 	6 	I/MM 0.55 -'0.74 (m. 	2,11) 
0.85 - 1.01 (n, 	2 11) 	1.21 - 1.33 Cm, 8 ID 	1.76= 1.94 (m, 	1 
11) 2;45 - 2.66 (a. 	2 II) 4,08 - 4.25 (a. 2 11) 4.54 - 4.73' (7, 
2:  A) 6.95 - 7.06 (a, 	2 H) 7.09 - 7.20 (n. 	2 11) 	10.21 - 10.42 
(to, 	1 	10. 
KS FSIAPCI Dual posit 37311141111 . 395111+Nel i . 
HS ES1/1,14C1 	Dual npga: 371.11-1/71 . 

Example 
1-204 

OH 	0 
OH 

110--, 
F 

1 11,11HR MO Ilk, CHLOROFRA-d) 	6 PPM 0.28 - 0.40 (m, 2 H) 
0.57 - 0.70 (m, 	2 H) 1.17 - r.os Cm, 7 H) 	2.50 - 2.64 ' (7, 	2 
ID 	3.81 - 389(a211)4],0 - 4.23 	(in, 2 10 4.53 - 4.65 (in. 
2 Ill 6.80 	7 10 (m. 	31D 10.15 - 10.42 (m, 	1 11). 
NS ESI/AP01 Dual POS1: 42101*RE. 
NS ESI/ARCI Dual nega: 419110-At. 

Example 
1-205 	' 

off 	o 

H 
-... 	• 

si, 

	•
„: F 

 „...  

III HliFt (300 MHz, CHLOROFORN-d) 	6 PM) 2.53 -2.88 On, 2"11) 
3.31 	- 3.42 (a. 	2 11 )'4115 - 4,.22 	(n, 	2 II) 	4.55 - 4.62 (m,'2 
H) 	6.88 - 7.08 Du, 	8 H) 7.19 - 7.26 (o, 2 H) 10.17 - 10.44  On, 	1 	H). 
MS ESI/APCI Dual 00Si l 415[M*Hr, 437[A+Har 
MS ESI/APCI Dual nese: 41301-11r. 

Example 
1-206 

OH 	0 

H o 

, 	is  

1 11 RR (300 MHz, 011LOROFOR11-4) 	6 num 1.23 - 1.34 (a. 6 ID 
2_35 (a, 	3 II) 2.50 - 2.62'(7, 	2 H) 	4.13 - 4.22 (m. 	2 11) 4.56 
- 4.65 (a, 2 1) 	6.80 - 6.90 (m, 	1 A) 2.95 - 7.06.(7, 	2 ID 
7.L7-7.22 (u, 2 H) 7.110- 7.72 (m, 	1 H) 8.08 - 8.17 	(m. 	1 1) 
10.16, - 	10.48 	(a, 	1 11). . 
MS ES1/11PC1 Dual posit 440(1+111', 462[2+Na1l. 
IS ESI/APC1 Dual nese: 438111-1311 . 

[0502] 



- 292 - 

[Table 21-30] 
Compound 

No. 
Structure Analytical Sala sot 

information 

Example 
1-207 

OH 	0 

A 
H 	

o 

40  a 

I ll ER (300 kHz, CHLOROFORM-0 	6 ppm 0.50 - 0.75 (m, 2 2) 
1.23 - 1.45 (m, 	2 1) 3307'- 3.17 	On, 2 10 	4.14 --  4.23 (m, 	2 
II) 	4.54 - 4.60 (m, 	2 10 	7.10 - 7.12 	(rn, 	2 El) 	7.42 - 7.52 (02, 
2.11) 10.17 - 10.58 (in. 1 E. 
23 	litilitI Dual 	peal: 411(1,5-1111. 
MS 'M /11C1 Dua I Mega.: 409(2-11)i . 

Example 
1-208 	. 

	

CH 	o 
•H 

	

00  	H 	• 

E. 

so
.k 

'It RR (300 2E2. CHLOROFORM-0 	6 ppm 0.52 -"0.78 On t  2 BY 
1.27 	1.47 (m, 	2 11)3,09 - 3.21 	(m, 2 H) 	4.15 - 4.24 (m, 	2 
11) 4.58 - 4.66 On, 	2 II) 7.11 - 7.40 (m, 4 11) 	10A7 - 10.63 
(in, 	1 	ID. 
115 ESI/APCI Dual posi : 415111+11Y. 
HS ESI/APCI Dual nega: 41304-nr. 

Example 
1-209 

OH 	0 

e.... 	cc 

401.0  40 

H -  

11020 (300(lik, D1180-44 	6 ppm 2.28 (s. 311) 2,62 - 2.77 (m. 
,2 II) 3.27 - 3.47 (m, 	2 1) 8.95 - 4.10 (m. 	2 ID 4.46 - 4.64 
(re", 	2 11) 	6.85 - 7.00 	(m. 	4 H) 	7.12 	- 7.21 	(m. 	2 1) 	7.24 
7,34 (m. 	2 ID 	9.97 - 10:28 On 	1 11) 	12.05 (bp. s., 	1 H). 
HS 121/APC1 Dual posi: 411(24104 , 4331/flai l . 
ms ESIAPC1 Dual neaa: 40901-117- . 

Example 
1-210 	. 

ow 	o 
w ii. 	

Ei 

1, 0  

03 aft (300 11112, CHLOROFOR1NO 	6 'ppm 1.07 - 1.20 (m. 3 H) 
1.20 - 1.41 	(m, 	2 II) 	1.49 - 1.72 	(m, 	2 11) 	2.23 - 2.40 (in, 	1 
10 	2.75 - 3.03 	(m, 	1 II) 	3.83 - 4.00 (m. 	1 II) 4.07 - 4.25 (m. 
2 10 7

,
.37 - 7.49 (m, 211) 7.49 - 7.60 (m, 	2 ID 	10.03 - 10.40 

(m. 	1 H). 
ms ESI/APCI Dual posil 413D1,111'. 
MSS  ESI/APCI Dual nerpal 41101-Hr. 

Example 
1-211 

OH 	o 
•H 

i 

-,.. 

5 11113 (600 MHz, CHLOROFORM-d) 	6 ppm 1.23 - 1.31 (m, 8 H) 
1.79 - 1.89 	(ra, 1 Ii.) 	1.95 ' 2.06 	(th, 1 	II) 	2.07 - 2.17 (oh 	2 
A) 	2.26 - 2.37 On 	2 11).2 51 	2:63 (m, 2-11) 	3.46- 3.56 (m, 
1 11) 4.14 - 4.28 (m, 	2 11) 4.80 - 4.70 (m. 	2 1) 7.12 - 7.22 
(m,4 H) 	10.25 - 10.41 (M, 	1: 11). . 
MS esl/APC] Dual posy: 38711141r , 40901+11al l . 
IS,ESI/APC1 Dual nese". 25661-Hi. 

Example 
1-212 

om 	o 

oCloirli 

F
F 

 

11 MIR (600 l(Hz, CHLOROFORM-A) 	o ppm 0.70 - 0.80 (m, 2 H) 
0.99 	1.09 (in, 	2 H) 	2.13 - 2.24 (m, 1 10 	2.53 - 2,68 (m, 	2 
10 	3.29 - 3.29 (m, 	2 11) 4.16 - 4.24 (o, 2 11) 4.65 - 4.64 (m, 
2 10 7.01 (d, J=8.2 Hz, 	1 II) 7.34 (d. 	3.6.6 Hz, 	1 in 7.45 - 
7.52 (ro, 	1 ID 10.06 - 10.54 (m. 1 H). 
MS ESIAPC1 Dual peal: 412[11+C. 
MS ESI/APCI Dual nasal 411[11-11]- . 

Example 
1-213 	• 

CH 	0 111 RR (600 11/1z, CHLOROPORY-d) 	6 ppm 1.33 - 1.43 On, 6 10 
2.51 - 2.71 	(rn, 	2 10 	4.13 - 4.25 (m, 2 H) 4.67 - 4.81 (m..2 
2) 	6.95 - 	11 (oh 1 R) 7.36 - 7.48 (m, 2 II) 7.67 - 7.79 (m, 
2 11) 	9.96 - 10.55"(m. 	1 H). 
MS ESI/APCI 	Dual pposit 434[M+Ill l , 456[111-Ear. 
NS ESI/APC1 Dual nen: 432111-Hi. 
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Table 21-31] 

Compound 
No Analytical Data anon Intormation 

Example 
1-214 	. 

OH  OH 	0 

e 	° 

Sty 

'0 102 (300 MHz. CHLOROFORM-3) 	d pcm 0.49 - 1.03 (a,, 6 ID 
1.25 - 1.42 (a. 	2.10 	1)82 - 1.94 61. 	1 10 3.07 - 3.16 (a, 	2 
10 4.16 - 4.21 On. 	2 11) 4.55 - 4.61 (m. 	2 A) 	6.99 - 7.08 	(a, 
2 1) 7.10 - 7.19 (m. 2 -A) 10.27 - 10.55 (a. 	1 10. 
NS ESI/APC1 Dual posi: 271(1(40% 
HS ESI/APCI Dual nets: 3691/1-HI. 

Example 
1-215 	• 

OH 	0 

o 	o 

I ll PE (300 MHz, CIILOROFORM-0 	6 PPM 0.51 - 0.76 (m. 2 ID 
1.27 - 1.45 (a, 	2 10 3.09 - 3.17 (n. 	2 II) 4.17 - 4.23 (m, 2 
11) 4.56 - 4.63 (m, 	2 1).7.15 - 7.38 (m, 	4 9) 	10.20 - 10.59 
(m, 	I ID. 
HS ESI/APCI Dual PO2l 1 	365[11+10'. 
HS ESI/KPCI Dual nese: 3661/1-HY. 

Example 
1-216 

OH 	0 

ohr 
H 	

o 
/'0  

, 
\ / 14-0 

111 NKR (600 MHz. CHLOROFORM-0 	6 PPM 1.20 - 1.43 (n, 6 11) 
2.47 - 2.68 (m. 	2 6) 4.04 - 4.29 (m, 	2 ID 4.66 - 4.84 (a, 2 
10 	6.46 - 6.65 '(m, 1 fl) 7.37 - 7.48 (m, 	2 10 7.62 - 7.77 (m. 
2 111 10.06 " 16.54 (m. 1 W. 
MS FSI/APCI 	Dual 	POSil 4240111131, 456[11+11a]l . 
HS ESI/APC1 	Dual 	nese: 432[11-11]- . 

Example 
1-217 

OH 	0 
. 

'CI 

'11 102 (600 MHz, CHLOROFORM-4) 	6 pain 1.30 - 1.38 (a, SID 
2.21 	- 2.31 	(rft. 4 A) 2.47 - 2.57 (n, 	2 H) 2.57 - 2.69 	(a, 1 
H) 	3.68 - 3.74 (m, 	311) 4.14 - 4.21 	(in, 	2 H) 7.15 - 7.22- (m. 
1:11) 7.22 - 7.27 On, 2'01) 7.28 - 7.34.(a. 	2 ED 	10.33 (br. 
s., 	1 	H). 
MS ESILAPCI Dual POSil 297/1-2/', 40901+Mar. 
NS zsrApci Dual nes& 385[K-11]- . 

Example 
1-218 	, 

,a  

Ili-. 	° 

0. 

I n 11112 (600 kHz, CHLOROFORM-d) 	8 PPM 1.29 - 1.36 (m, 6.11) 
1.23 - 1.97 tni,. 	2 fa 2.45 - 2.58 (ni, 	5 10 3.24 - 3.36 (a, 1 
11).3.39 	- 3 	 .1 .49 (m, 	2 ID 4.17 Oda. 	.10.1. 6.6 Hz, 2 II) 745 
- 7.28 Om, 	3 11) 	7.27 - 7.33 	(tn, 	2 II) 	10.17 	- 10.37 	(n), 	I 	ID. 
HSI/SI/AP-CI 	Dual POGil '387N+11]* . 409[11+11a]l . 
MS E01/APCI Dual nesa: 38501-11. 

Example 
1-219 

oa 	o 
1-1 

,0 .  

,- 

I IIIIKE (300 KHz, CHIDROFORE-d) 	6 PPM 1.32 - 1.51 (n. 4 11) 
2.52 - 2.76 (o; 2 a) 3.51`- 3.69 (m, 	2 II) 4.04 - 4.24 	On), 2 
11) 7.23 - 7.37 Cm. 	311) 7.38 - 7.47'{m, 	2 II) 7.49 - 7.58 (n. 
4 11) 	10.11 - 16.46 (m, 1 W. 
Et ESIAPCI Dull pogi: 407[11+H]'. 
MS ISI/APCI Dual mesa: 405D1-11I. 

Example 
1-220 	, 

CLILoCc" a  (-1A" 

1::?

0 

 

'11 NH (8190 MHz, METHANOL I) 6 ppm 1.06 - 1.27 (a, 1 ID 
1.35 - 2.11 	(a, 	8 11) 	2.44 	- 2.83 	(a, 	3 1) 	2.73 	(d. 	.148.1 Hz, 
I I1) 	3.30 - 3.54 	(m. 	2.1) 	8.82 - 3.91 (oh 	2-A) 	4.22 - 4.45 
(a. 	1 	10 	7.08 	- 7.33 	(m, 	5 I). 
HSESI/APCI Dual post. : 387[K+Hr , 40911ItHar. 
MS ES1/APCI Dual nes& 385[11-HT. 

N a 

[0504] 
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[Table 21-32] 
Compound 

No, 
Structure Analytical Data Sall 

information 

Example 
1-221 

as 	0 
Jyi  

II 
a 

40 
IL 

'Hi HER (800 MHz, EHLOROF0214-d) 	6 	ppm 1.17 - 1.32 (m, 	E H) 
2.47 - 2.65 	(m, 	i 10 4.10 - 4.25 (in, 	2 11) 4.25 - 4.40 	Cm, 	2 
H) 4.57 - 4.70 (m, 	2 H) r  6.85 - 6.94 (m. 	2 5) 7.19 - 7.25 	(m, 
2 H) 10.21 - 1044(m, I I). 
MS ESI/APCI Dual posi: 4311.1:11', 45311%1% 
DS ESI/001 Dual nega: 429LIA-E1:. 

Example 
1-  222 

m 	o 
. 

. 	o 

40 , 
1 	

fcf 
 

'H HRH (MO MHz. METHAHOL-da) 	6 ppm 2.51 - 2.86 (in, 2 H) 
0.30 - 3.40 (m, 2 H) 3.89(s, 2 El) 4.50 - 4.86 (m. 4 ID 7.07 
- 7.16 (re. 	1 H) 7.20 - 7.32 (m. 	1 H) 7.34 - 7.44 	(m, 	1 H). 
ES ESI/APCI Dual posi: 43711+10% 45911+110 4. 

N a 

Example 
1-223 

OH 	0 

I 	p 

	

Villit+ 	0 

0  
I). 

 

'11 EAR MO MHz, DESO-d,) 	6 ppm 0.58 - 0.84 (m. 2 H) 0.84:-.  
1.04 (9, 2 10 2.41 - 2.68 (m, 	2 H) 8.97 -4.13 (a, 2 H) 4.46 

-  - 4.60 Cm. 2  H) 7.31'- 7 42 (m. 	3 ID 7.42 	7.51 	(in, 2 11) 
7.58 - 7.69 (in. 4 H) 9.88 - 10.34 (m, 	1 H) 	12.89 (br. s., 1 

MD USURP! Dual P0Si l 4071.3+la1'. 

Example 
1-224 

a 

--, 
El 

0 

'H NOR. (300 kHz, CHLOROFORE-d) 	6 pem 0.57 - 0.77 (m. 2 H) 
0.85 - 1.00 (ni, 	2 11) 	2.40 - 2.64 (M, 	2 H) 4.12 - 4.29 	(rn, 	2 
ID 4.57 (s. 2 10 7.30.- 7.40 (m. 2 ID 7.55 - 1.63 (a. 	2 H) 
10.00 - 10.15 (m, 1 H). 
1S ES1/APCI Dual posi : 9991.1DH1'. 421115%11. 

Example 
1-225 

OH 	0 

----.. 

	

... 	40 	'' 

'11 HER (300 MHz. CHLOROFORM-d) 	6 ppm 2.54 - 2.74 (is, 2 H) 
3.31 - 3.46 (m. 	2 H) 4.13 - 4.25 (m, 	2 E) 4.54 - 4.65 (n. 2 
H) 7.00 (d, 	1=8.5 Hz,ii l 11) 7.17 - 7.20 (m, 	2 H) 7.62 - 7.73 
(ro, 	2 H) 7.79 (dd. 	J=8.5. 	2.5 Hz, 	1 H) 8.16 (d. 	1=2.5 Hz, 1 
11) 10.11 	(m. 	1 	H). 
15ESUAP01 Baal posit 42311+111'. 
ES ESI /AFC ( Dual Pegs.: 4211/1-131- . 

ao 1 

Example 
1-226 

ql 	o 

HrtroH 

00 
 . in. 

'H NKR (300 MHz, DUSO-d,) 	6 ppm 3.38 - 2.72 (m, 2 H) 3:40 
(t, 	1=7.1 Hz  i 2 H) .3.73, (d, J=4.8 	. 	2 H) 4.59 C. 	2 H) 
7.11 - 7.20 (m, 	

h
2 10 7.26 (t, 	J=4.8 Hz, 	I II) 7.85 ((I, 	.1=8.5 

Hz, 	2 H) 	8.64 (d. 	J=4.8 Hz. 2 H) 9.97 i - 10.14 	(m. 1 H). 
ES ESI/APC1 Dual pasi: 39901+11.1% 
1S ESI/APCI Dual nags: 397{1-H1'. 

N a 

Example 
1-227 

0x 	0 

-AHH-11ricH 
I, 

0
,13 

 

'H 1111R (800 Ella, CIILOROFORM-0 	6 ppm 0,98 - 1.07 Cm. 3. H) 
1.22 - 1.29 	(ro, 	6 H) 	1.71 	- 1.881m, 	2 II) 2.50 - 2.61 	(m, 	2 
H) 3.85 - 3.94 	Cm. 	2 H) 	4.10 - 4.22 (m. 2 II) 4.58 - 4.66 Cm. 
2 H) 	6.79 - 6.88 (m, 	2 H) 7.13 - 7.23 (m, 2 HI 10.22 - 10.38 
(m. 	1 	H). 
ES ES1/),P01 Dual pOS1: 89111+H1`, 41311-Nar. 
ES ESI/APCI Dual nese: 8801.1-H.P. 
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[Table 21-33] 
Compound 

No. 
Structure Analytical Data Salt 

information information 

Example 
1-228 

	

off 	9 

	

11100 	m 	
o 

0  .). 

III H118 (300 Hz, CHLOROFTffill-d) 	6 plan 1.23 - 1.29 (m, 6 ID 
Las - 1.35 (m. 	6.H) 	2.51 - 2.62 (rn, 2 ID 4.12 - 4.22 (m. 	2 
ID 4.44 - 4.67 (m, 1 ED 4.58 - 4.37 (m, 2 H) 6.76 - 6.88 (m, 
2 ID 7.10 - 7.24 Cm, 	2 11) 10.23 - 10.40 (m, 	1,11). . 
HS ESI/APC1 Dual posi 1 3911H+HI', 4130E40'. 
IS .231/APC1 Dual nese: 38903-111- . 

Example 
1-229 

111  -..z
cv, 

 

i 

0 

131 1116 '(300 MHz, 	DHS0-4) 	6 ppm 0.86 - 1.07 (in, 	2 II) 	1.24 - 
1.81 (m. 	6 II) 1.29 - 1.37 (m, 	1 H) 	1.89 - 1.99 (m. 	1 H) 	2.43 

	

2.54 (m, 2 H) 	3.37 - 3.46 (m, 2 H) 3.46 7 3.53 cm, 	2 ID 
6.97 - 7.14 	(m, 	8 II) 	7.16 - 7.27 	(m, 2 II) 10.11 	(lar. 	s., 	1 
If). 

 

_ 
116 alieci Dual posi: S7DED+Hr. 

MS ESIAPC1 Dual neaa: 37101-113". 

Example 
1-230 	' 

o a 
i 

 , 	° 

'13 NUR (300 Iliz, 	CHLOROFDRIf-d) 	6 "ppm 1.45 - 1.138 (ro, 3'.H) 
2:41 - 2.62 	(ro, 	2 1) 2.06'-  3.11 	(m, 	1 H) 	3..21 	- 3.37 (m, 	1 
1) 4.17 - 4.35 GI, 	2.1)) 	5.34 - 6.1:3 (m. 1 H) 7.30 - 7.49 (m, 
5 ID 7.52 - 7.64 (m. 4 11) 10.19 - 1050 (a, 	1 H). 
MS ESI/APC1 Dual POS 	10' i: 39503•, 417fiNglall. 
MS ESI/APCI Dual nega: -393[M 11] - . 

Example 
1-231 l. 

.. 	. 
kr CH  Y 

° 

/ 

'13 HER' (300 -11Hz, CROROFORE-8)- 6 'ppel 1.60 - 1.79 (m, 6.H) 
2.55 - 2.79 (m, 	2 6).8-50 7 3.85 (O, 2 11) 	3.96 - 4.16 Cm, 	2 
10 7.41 (6, 	1.8.1 a. 	2 11) 7.51 - 7.65 	(m, 	2 11) 	9.77 - 10.51 
(ai, 	1 	H). 
US E61/001 Dual poSi: 401.114+81'..422[3+11al i  
IS IFSI/APCI Dual we.: 390D4-13T. 

Example 
1-232 

CH 	0 
bm 

o 

Z I 	)( 

'H NUR (300 1413z, CHLOROFORIC-d) 	6 ppm 0.93 (s, 8 II) 2.47 - 
2.68 (m, 	2 11) 3.06 - 0.17 (m. 	2 11) 	0.27 - 3.43 	(M. 	i II) 4.15 
- 4.25 (m, 21) 4.61 	(s, 2 10 4.56 T 4.66 (ro, 2 ID 7.21 - 
7,27 (m, 	2 13) 7:28- 7.86 (m,. 2 II) 10:13 -10.413 (m, 	1 H). 
136 HSI/3331 Dual post 	doquer. 427Dbiar. 
ES E81/6PCI Dual nese: 403[H-Hr. 

Example 
1-233 	• 

OH 	0 
,H  

'-i-, 
. 

• 

101 	o 

I lIIIHR. (300 Ex, II:ETHANOL-ad 	6 um 0.27- - 0.34 (m, 2 l[,) 
0.35 - 0.42 	(n, 	2 11) 	1.13 (s, 	3 11) 	2.50 - 2.61 	(co, 	2 II) 	3.23 
- 3.27 (m, 3 ID 	3.33 - 3.38 (m.,.2 13) 3.39 (u, 2. 11) 	4 .39  (9, 
2 H) 4.82 (s, 2 ID 7.24 - 7.35 (m. 4 I). 
MS ESIAPC1 Dual posi: 40301+111' . 425[11+11d . 
NS. ESI/APC1 Dual nega: 401D-82-. 

N a 

Example 
1-234 	. 

OH 	0 

Y `H
'Ypfl 

. 	a 

.-- 

--- 	.4-.. 

i ll RR (100 IL, 011.0H0F01311-d) 	6 Anni 1,20 - 	J.29 .61, 6 ID 
1.35 - 1.44 (rn, 	3 H) 	2,47 - 2.63 (m, 2 H) 	3.96 - 4,06 (m., 	2 
II) 4.13 - 4.23 (3), 	2 2) 4 58 2 4.67 (ru, (H) 	6.78 - 6.88 (m, 
2 H) 7.12 - 7.24 (m..2 13) 10.24 - 10.38 	(M. 	1 II) 
36 ESIAPCI Dual nosi : 3771/1*1131. 
NS' ESIAPCI Dual mesa." 375N-Hr. 

[0506] 



- 296 - 

[Table 21-34] 
Compound 

NO. 
Structure Analytical Data Salt 

information 

Example 
1-235 	; 

OH 	0 

'‘,... 	,i 	H 
H 	

o 

L-110 

	

-‘.; 	--",s7  

'll HIIR (300 MHz, CHLOROFORM-d) 	5 	NMI 0.30 - 0.38'(in, '2',H) 
0,58 - 0.70 (m, 	2 11) 1.16 - 1.35 cm. 1 Ill 	2.49 - 2.64 (m. 	2 
ID 	3.25 - 3.37 (m. 2 H) 	3.74 - 3.82 (m, 2 ID 4.14 - 4.22 (m, 
2 9) 4.50 - 4.58(m. 	2 11) 6,81.- 6.91 	Du, 	2 H) 7.15 - 7.21 
(m 	2 ID 	10.16 - 10.42 (0. 	1 H). 
MS .E.SIAPC1 Dud post: 3760;041r. 
MS ESI/APCI Dual nosa: snu-er. 

Example 
1-236 

op 	o 
..., 	,,......ys H 

0  

Crp.,
v 

 

'H litiR (330 )[Hz, CHLOROFORIC-d) 	8 ppm 0.60 - 0.71 (ol, 2 H) 
0.85 - 1.01 	(m, 	2 II) 	1.82 - 2.02 (m; 5 3) 2.27 - 2.49 (m, 	2 
H) 	2.77 - 2.82 (m, 	2 H) 4.10 - 4.22 (m, 2 11) 4.74 : 4.86 (01, 
2 H) 6.96 - 7.07 (m. 	2 II) 7.07 - 7.16 (m. 	2 93, 10.12 - 10.40 
(n, 	1 	11). 
HS E431/APC1 Dual posi : 38501+HP . 
MS ES1/APC1 Dual nese': 38301-Hi- . 

Example 
1-237 

OH 	0 
H 

tt---- 

40 

i n 11(6-(200 ItHm, CHLOROFORWC) 	5 ppm 0,64 - 0.72 (il, 2 H) 
0:91 - 1.02 (m, 	2 10 	1.51 - 2.02 (rt. 5 10 	2.34 -2.54 (m, 	2 
H) 	3.27 - 3.34 (e, 	2 11) 	4.15 - 4.23 (m. 2 1) 4.55 - 4.60 (m. 
2 IL) 7.00 - 7:09 (m, 2 H) 7.12 - 7.20 (m. 	2 10 	10.29 - 10.58 
(m. 	1 	H). 
MS BI/APCI Dual post: 38504141r . 
US ESI/APCI Dual mesa: 383114-11I. 

Example 
1-238 

OH 	o 

I 

b 	0  

I 

'II 109( (300 Mk. CHLOROFOR1f-d) 	6 ,Ppm 1.77 - 2:22 (m, .6 H) 
2.47 - 2.66 (m, 2 10 2.89 r 2.94 (m. 1 H) 3.26- 3.38 (m, 	2 
11) 	ass - 3.96 	(o, 	I 1) 	4.15 - 4.22 (m. 2 ti) 4.56 (s, 2 11) 
8.83 - 6.92 6a, 2 I)  7.13 -- 7.23 (m, 2 ID 10.18`- 10.43 (m, 
1 	H). 
MS ESI/APC1 Dual poci : 389DP HT . 
HS ESIAPCI Dual mesa: 3870i-HT. 

Example 
1-239  

OH 	o 

N---Iro 

0 
. 	• 

I lf NIB (300CH2. CHLOH0g01111-d), 5 PPM 1.22 - 1.29 -1(m; 6,11) 
1.76 - 2.03 (M. 4 11) 2.04 - 2.21 	(n). 2 ID 	2.47 --2.62 (m, 2 
11) 2.88 - 2.83 (m. 	1 II) 	3.8C - 3.93 (m. 2 11) 41a - 4.23.(m, 
2 11) 4.53 - 4.68 (m. 2 11) 6S8 -13.80 (to, 	2'11) 7.12 - 7.24 
On. 	2 10 10.27 - 10.42 (m, 	I H). 
MS ESINICI Dual post.:; 	417(14+H7'.
)13 ESIMPCI Dual mesa: 41501-11)- . 

Example 
1-240 	. 

OH 	o 

LICLo---D 

'11 RR (300 nu, CHLOROFORM d) 	a ppm 2.46 -4.68 (p. '2'H) 
3.24 - 3.40 (M, 	2 ID 4.09 - 4.26 (fil, 2 H) 4.49 - 4.63 (m, 	2 
ID 	5.05 (s, 	2 II) 6.90 7 8.98 (m. 	2 H) 7.15 - 7.22 DM, 2 10 
7.28 - 7.46 (m. 	5 11) 10.21 - 10.45 (m, 	1 11). 
MS ESI/APC1 Dual posi: 41101+11) , 433[1111a] 	. 
//S MI/APCI Dual nesa: 4091/4-Hr . 

Example 
1-241 

OH 	0 

yH & 

a 
%-\ 

'A 11149 (300 MHz. HMSO-4d 	51 	;WM 2.40 - 2.69 	(m, 2 H) 	3'.23 - -.  
3,40 (m. 	2 11) 3.93 - 4.07 (m, 	2 H) 	4.43 - 4.58 	(oh 2 II) 	5.06 
(s, 	2 ID 	6.89 - 7.04 (m, 	2 9) 7.14 r 71.29,(ra, 4 11) 7.42 - 
7.56 (111. 	2 H) 	10.00 - 10.26 	(m, 	1 H). 
1f3 E31/APCI Dual posi: 429D+Br, 451[I+Na]'. 
US E91/8PCI Dual nese: 42701-Hi - 
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Table 21-35] 
Compound 

No, 
Structure Analytical Data Mt 

information 

Example 
1-242 

ON 	a 

. 	° 

II 

0 t 

'11 111113 (300 MHz, CHLOROFORM-d) 	6 pint  2.49 - 2.68 	(m, 	2 ID 
3.25 - 3.40 (m, 	2 H) 	4.12 - 4.24 (to, 	2"H) 4.50 -.4.60 (s. 2 
H) 4.97 - 5.03 (m, 	2 ID 	6.38 - 6.96 (m, 	3 H) 7.15 - 7.23 (m, 
2 H) 7.30 	(s, 4 II) 	10.21 - 10.44 (a, 	1 H). 
ES ESIA(PCI Dual Post: 44611-t111', 467110180. 
MS ESI/OPCI Dual nega: 4431.11-H.P. 

Example 
1-243 

a 	a 

6 	I 

411  , 
V 

'H 1111 '(300 1411z, 01110130F013141) 	8 	ppm 1.74 -"2,45 (a, 6 I:0 
2.64 (t, 	347.1 Hz, 	2 H) X2.34 (t, .347.1 Hz. 	2 H) 	3.77 -.3.98 
(a, 1 H) 4.14.- 4.27 (to, 2 H) 4.56 - 4.68 (m. 	2 H) 7.37 - 
7.50 	(m, 	2 II) 7.50 -"7.64 	(a. 	1 H) 	10.08 - 10.55 	(m, 	1 	H). 
ES ESIteu Dua I posit 4271.10111 . 
1S ESI/APCI. Dual nega: 42511-11.1- . 

Example 
1-244 

	

a. 	ci 

. 

	

- 	6 
I 4 

V 

0 

'11 HME (800"MHz. DHSC-510 ) 	6 	PPM 0.92 - 1.26 (a. 8 II) 	1.27 - 
1.46 	(a, 	1 10 2.13 - 2.28 (rip. 	1 H) 	2.30 - 2A9 (m, 2 ID 	2.83 
- 3.00 (in r 1,9) 	3.08 - 3.25 (in, 	1 II) 	3.54 (d, 	34.4 Hz, 	2 ID 
7.13 - 7.41 	(m, 	5 11) .10.15 	(1>r. 	s., 	1 	H). 
US ESI/APCI Dual P1JSi : 3731)1+H1'. 
MS ESI/APCI 	Dual nesa: 	3711.11-11.1- . 

N a 

Example 
1-245 

CH 	0 

'4.. 

140 	e-F 
1-'3' 

4, 

'H 1111E (300 MHz 	DHSO-d ) 	6 	PPM 1.69 - 2.37 (to 	6 H) 	2:48"-"  
2.52 (m. 2 H) 3.82 (t. Jr6.9 Hz. 2 ID 8.54 (3, 344.4 Hz, 2 
ID 3.78 (quin, 	3.8.5 Ilz, 1 H) 4.59 - .4.74 (m. 2 H) 7.27 (d. 
Jr8.1 Hz, 	1 H) 7.46 - 7.75 (m, 2 ID 10.11 (br. s.. 	1 H). 
IS ESI/APCI Dual posi: 4270d+101. 
WS ESI/APCI Dual nega: 42503-11.1). 

N a  

Example 
1-246 

	

OH 	0 
n 

	

1110 	, 

10 , 
 

'il NIAR (300 1111z, DESI3-dd 	.5 mint 0.06'- 13:16 (m. 	2 H) 	0.37'- 
0.47 (m, 	2 H) 0.7 	- 0:924 	(m, 1 ED 1.55 - 1:67 (m, 2 9) 2.43 _ 2.55 (m, 2 ID 	3,20 - 9.31 (m. 2 H) 	3A9 - 8.57 (m. 2 ID 
3.93 - 4.05 (in, 	2 11) 4.43 (s, 	2 ID 	6.83 - 8.94 (m, 	2 H) 7.11 
- 7.25 (in. 	2 11) 	10.11 	(br. 	s.. 	1 	H). , 
HS ESI/APCI Dual posit 38911+11.0. 
HS ESI/APCI Dual nega: 387111-Hi'. 

N a 

Example 
1-247 

OH 	0 

•--, ^
p
er

(m, H 

1011 	
A 

HI 14913 oop )(Hz, Dco-d0) 	6 	ppm 0.06 -0.15 (tn, 2 ED 0.36 - 
0.43 OE. 2 ID 0.73 - 0.91 (m. 1 H) 1.1.0 (s, 6 10 1.52 - 1.67 

2 H) 2.48 - 2.50 (m. 2 H) 3.43 - 8.54 (to, 	2 ID 3.92 - 
4.03 (m, 	2 H) 4.56 	(s. 	2 H) 6.79 - 6.93 (m, 	2 H5 7.14 - 7.27 
(m. 	2 9) 	9.95 - 10.26 (ta, 	1 U. 
IS ESI/APCI Dual POSi: 41711+1111. 
ES 261/OPCI Dual mega: 415111-H1- . 

N a 

Example 
1.248 

OH 	0 

-rYt1H  
a 

4 	3 	40 
o 

'II IIRE (300 kHz,-METHANOL-d,) 	6 	PPM 1.06 - 1.26 (m, 2 11) 
1.61 - 7

3
7- (m. 	2 9) 	1.81 	- 2.00 (ta, 	1 H. 2.61 (t, 	347.2 Hz, 

2 ID 	2.7 	- 2.94 (tn. 	2 H) 	3.80 - 3.34 (m. 	2 H) 3.45 (t. 
Jr7.1 	Hz, 	2 H) 	3.94 	(s, 	2 13) 	4.08 - 4.21 	(tn, 2 H) 5.10 (s. 	2 
H) 7.24 - 7.38 	(m, 	5 H). 
HS ESI/APCI Dual posi: 44619+1111 . 4681M+Hal. 
HS ESI/APCI Dual sena: 444111--H1-. 

N a 
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[Table 21-36] 
Compound 

No 
Structure Analytical Data San 

Entonnaton 

Example 
1-249 

011 	0  

C. 	0 
r 

'II N112 (800 Hz, IfETHANOL-da) 	5 	npnr-0.02, - 0.0$ (m, 2 H) 
0.88 	- 0.44 	(m, 	2 A) 	0.59 - 0.79 (m, 	1 II) 	1.39.- 1.54 	(m, 	2 
11) 2.66 (t. 	J=7.2 Hr. 2 II) 	2.62 - 2.74 (m, 	2.H) 	L31 - 3.35 
(ra, 	2 A) 	3.89 (S, 	2 II) 	4.58 (s, 	2 H) 7.11 - 7.24 	On, 4 D. 
ES ESI/APCI Dual nosi: 	3731.11+Hr. 
NS HSI APE! Dual mega: 37111-11.1- . 

N a  

Example 
1-250 

OH 	0 

0 

-- 
... 

III 111(2 (300 MHz, 11160-4) 	6 	PPM 0.'26 - 0.38 (m. 	2 10 0.48 - 
0.61 	In. 	2 El) 	1.11 	- 1.32 	(m, 	1 H) 	1.48 - 1.95 Om, 	4 ID 	2.18 
- 2.34 	Ini, 2 A) 	3.32 	(s, 2 II) 	3.47 - 3:56 (m, 2 11) 3.73 - 
3.82 	Cm. 	2 II) 4.50 (s, 	2 H) 	6.89 (d, 	J=8.7 Hz, 	2.1) 7.21 	(0, 
J=8.7 Hz, 	2 H). 
MS ESI/APCI Dual posi: 41511+Hr. 
HS ESI/APC1 Dual nage: 413111-211. 

N a  

Example 
1-251 

OH 	0 

I,,
r
,-„

, 
 

10•0 

'H 111f8 (300 MHz, DISO-do) 	S 	PPM 0.27 - 0.34 (m, 	2 H) 0.51 -.  
0.83 	(m. 4 H) 	0.81 - 0.92 (Sr 2 ID 	1.12 - 1.27 Cm. 	1. H) 	2.39 
- 2.68 (m. 	8.42 	3.49 (m. 	2 H) 3.73 - 3.81 	(m, 	2 11) 
4.29 	(s, 	2 11) 	6.81 	- 6.88 	(m, 	2 11) 	7.12 - 7.20 (m. 	2 11). 
MS ESI/APC1 Dual POST: 4011.11EHJI. 
ES ESI/APCI Dual nasal 3031114111. 

Example 

1-252 

OH 	0 
px 

bl 
0 

F 

	

'-# 	. 0 

'H 11142 (300 Ellz, DISO-(1,) 	S 	op 2.59 ° 2 - 74  (111 • 	2  H) 	3.41  
(t, 	J=7.1 Hz, 2 H) 4.02 (d, 	3=5.8 Hz, 	2 H) 4.54 	(s. 	2 II) 
7.02 	(d. 	J=8.5 Hz, 	1 H) 7.12 - 7.30 (m, 4 II) 7.78 (dd, 
14.5, 2.3 Hz, 	1 11) 	8.09 (0, 	J=2.8 Rs, 1 11) 	10.00 (br. s.. 	1 
II) . 

15 ESE/APCI Dual post: 416114E1f. 
MS ESI/APC1 Dual nege..41411-Hr. 

HO I 

Example 
1-253 

OH 	0 
ox 

o 	° 

'14 RIR (300 MHz, DIISO-ds) 	6 	Rim 0,95 - 1.81 (m, 	10 11) 2.68 - 
2.83 	(m, 2 ID 4.09 - 4.24 	(m, 	2 11) 4.70 - 4.82 (m. 	2 H) 7114 
- 7.38 (m. 5 H) 	10.17 - 10.38 (m, 	1 H). 
NS ESI/APCI Dual POS i : 	3731)1+111', 3951.1(+11a1'. 
11S ESI/APCI Dual nasa: 	3711.11-1111. 

Example 
1-254 

OH 	0 

bf 
---, 

 ¢ 

I 	I 

'11 NUR (SOO 1111z, DES0-(15) 	6 	PPM 2.36 - 2:48 (m; 2 11) 	3.20 - 
3.37 	(m, 	2 H) 3.51 	(d, 	J=4.4 Hz, 2 11) 4.53 (s,'2 11) 7.11 	(0. 
Jr8.4 Hz, 	1 II) 7'.38' (d, 	J=8.5 Az, 2 E) 7.67 - 7.90 (n. 	3 H) 
8.13 	(d, 	J=2.2 Hz, 	1 II) 	10.11 	(br. 	s., 	1 R). 
is ESI/APC1 Dual nosi: 466111+111'. 
AS LSI/AFC' Dual mega: 4641.11-11.1". 

3.‘1 a 

Example 
1-255 

Pe 	a 
OH 

	

110,m 	1) 

0  0 

l lf NU (300 Mllz, DII.S0-4) 	8 PPM 2. 81 (s. 	3-.H) 2.60 - 2.78 
(m, 	2 II) 	3.42 (1.. 	J=7.1 	Hz, 	2 11) 4.02 (d, 	146.5 Ez, 	2 11) 
4.54 	(s. 	211) 6.77 - 7 o7 	un, 4 ID 7.19"- 7.35 Cm, 	1 11) 	7.77 
(dd, 	348.5, 	2.5 Hz. 	1 H) 8.11 	(d..1-42.5 Hz. 	1 ID 	10.00 (br. 
a., 	1 	II). 
15 ESI/APCI Dual nosi: 4121.14÷111'. 
NS ESI/APCI Dual nega: 4101.14-H1-. 

HO I 
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Table 21-37] 
Compound 

NO 
Structure Analytical Data Sall 

informabOO 

Example 
1-256 

OH 	0 

--, 	 H 

t---Na 
	

° 

,, 
I 	I 

NI 1411R (200 10Hz, D1SO-ds ) 	6 PPM 2.41 - 2.33 (n, 	2 H) 3.34 
(t, 	J=7.1 Hz, 2 H) 	3.19 (di 	J=4.4 Hz, 	2 H) 4.53 (s, 	2 H) 
6.89 - 7..13 	(in, 	4 H) 	7.34 - 7.54 	(m, 	1 	H) 	7.80 	(ad, 	J=13.5. 
2.4 Hz, 	1 /I) 	8.12 (d, 	5=2.4 Hz, 	1 H) 	10.05 (be. 	s., 	1 13). 
HS ESI/5DC1 	Dual Post: 418[8+81.. 
NS ESI/APCI Dual nega: 414(H-Hr . 

N a 

Example 
1-257 

OH 	0 
• 

H 

0 . 0 

1110 

 

-o 	' 

'1111M11(300 1Allz, D1190-4) 	6 	PPM 2.28 (s. 	311) 2.53 - 2.53 
(ro, 	2 H) 	3.31 	(t. 	5=9.9 Hz. 	2 H) 	3.50 	(d, 	Jr4.4,Hz, 	2 11) 
4.54 (s, 	2 H) 6.70 - 6.85 (m, 	2 H) 	6.88 - 7.02 	(m, 	3 H) 	7.17 
- 7,36 	(a, 	3 11) 	10.09 	(5r. s.. 	1 H). 
IS ESI/APCI Dual posit 411.[M+HT. 
IS ESI/APC1 Dual nese: 40901-Ei1- . 

Example 
1-258 

OH 	0 
•H 

	

.,.. 	
H  

40 . 40 

'It RR (300 MHz. DHS9-(1,) 	6 	nnm 2.50 - 2.57 Min 2.H)  S.25 -.  
2.35 (m, 	2 H) 2.47 	ld, J=4.5 Hz, 	2 H) 4.56 (s, 2.1) 6.77 - 
7.00 (in. 	3 11) 7.01 - 7.07 (m. 	2 11) 7.27 - 7.47 	(m. 	3 H) 
10.08 	(br. s., 	1 H). 
IIS ESIAPC1 	Dual nosi 1 415311-31111. 
NS ESI/APCI Dual nega: 4133I-H1'. 

1‘7 a 

Example 
1-259 

OH 	0 

-.. 	 H 

`tii 	
H 	

0 

,Hrra
, 
 I '', 

'H. NKR (300 Vilz, DaSO-ds ) 	5 	PPM 2.50 - 2.57 (11, 	2 H) 	3".36-- 
3.64 (m, 	4 ID 4..63 (s, 2 H) 7.07 - 7.16 (to, 2 ID 7.20 - 7.43 
(rn, 	4 10 	8.30 (d. 	Jrz.e Hz, 	1 H) 	10.04 	(br. 	s.. 1.H). 
IS ISD/APCI Dual posit 41601+Hr. 
IS ESI/APC1 Dual nesa: 444D-Hr. 

N a 

Example 
1-260 	, 

OH 	o 
pr  

1 HE (SOO MHz, DILSO-d.) 	6 PPM 2.29 Ds, 3.1) 2.54 - 2.57 
(m, 2 H) 8.28 - 3.49 (a 	411) 4.62 (s, 	2 10 8.88 - 7.01 (in. 
2.H) 7.21 	(dd, 	5=8.7, 	0.6 Hz, 	2 11) 7.24 - 7.39.(m, 	2 H) 	8.27 
(d, 	J=2.8 Hz, 1 13) 	10.03 	(br. 	s., 1 11). 
Its ESI/ARCI 	Dual nosi: 412[11÷1,1]'. 
85 .ESIJAPCI Duel nem: 410(14-Ha. 

N a 

Example 
1-261 

off 	o 
....., 	,..,..,„„, 	..„ DH 

li 	g 

I 	 a •-.. 	.  

I ll 'RR (300 "IHz, DEO-ds) 	6 PPIO 2A7 -.2.54 (a, 2 ID 3.27 - 
3.35 (m, 	2 11) 3.42 (d, 5=4.2 Az, 	2 H) 	4.51 (st 	2 H) 7.05 (d, 
.1.48.2 Hz, 	1 	11) 	7.50 - 7.83 	(m. 	5 H) 	8.92 - 8.39 	(m, 	1 11). 
MS: ES1/81)C1 Dual nosi: 448(61]'. 
VS ESI/ADC1 Dual saga: 446[11-11)1 . II a 

Example 
1-262 

OH 	0 

H  

0  .1-7 

H 

'11 1003 (300 1012. DDS0-4) 	6 PPM 1.52 --1.82 (m, 2 H) 1.90 - 
2.11 (in, 2 il) 2.34 - 2.50 (m, 	4 II) 1.17 - 3.47 (m,,4 H) 4.47 
(s. 	2 H) 4.58 - 4.78 (m, 	1 11) 	8.71 	- 3.84 	(to, 2 H) 7.10 - 
7.25 (m. 	2 11). 
HS ESI/APC1 Duel post: 375[1f-HY. 
I1S- ESI/APCI Dual mega: 37301-111". 

N a 

[0510] 
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Table 21-38] 

Compound Structure 
No. Informaton Analytical Data saz 

Example 
1-263 

6

L

ic
ricii 

 'El 1018 (200 MHz. 111180-a,) 	5 	ppm 1.93 (s, 	3 H) 2.03 	(s, 3 H) 
2.49 - 2.52 (m. 	2 li) 	3.29 - 3.26 	(n, 2 H) 	3.45 	(d, 	J4.2 Hz, 
2'11) 4.45 (s: 2 II) 7.23 - 7.45 (m, 4H) 7.57 (p, 1 ID. 
MS WPC! Dual nose: 399D1+101  . 
VS ESIAPC1 Dual nesa: 3971H-113-. 

N a 

Example 
1-264 

OR 	0 

Ti 	0 

0  A 

II NE (300 1(1z, METHANOL-d,) 	5 	PPM' 0.62 - 0.71 (m, 2 10 
0.71 - 0.81 	(m, 	2 H) 	2.55 (t, 	J=7.2 Hz, 2 H) 	3.21 - 3.36 (m, 
2'11) 3.72 	3.80 (a. 1 H)3.89 (s. 	2 H) 4.55 (s. 2 11) 6.95 - 
7.06 (rn. 	2 10 7:17-- 7.28 (m. 	2 11). 
NS ESI/APCI Dual pOSI: 3611E.Hr . 
NS ESI/APCI Dual nese: 359C1-111- . 

N a 

Example 
1-265 	. 

OH 	0 

---.. 	 H 

o 

o: 

0  . 40 

1 11 180R (200 Ifilz, DliS0-d,) 	8 	ppm 2.52 - 2.67 (m, 	2 14) 	3.21 
(t. 	J-7.1 Hz, 2 H) 	3.50 (d, 	1=4.5 Hz, 	2 R) 4.55 (s, 	2 (1) 
6.96 - 7.06 1m, 4 ID 7.27 - 7.34 Cm, 2 10 7.37 - 7.45 (m, 	2 
11) 	10.09 	(Sr. 	a., 	1. 	117. 
IS ESI/PPCI Dual posi: 43101-HT . 
as ESI/AP.C1 Dual nesa: 429E14-Hi. 

N a 

Example 
1-266 

OH 	0 
OH 

p 	1d - 

40 
• 

'H 1008. (300 Hz, 	DMSO-cle ) 	6 	ppm 0.53-- 0.70 (m, 	4 11) 	0.80 - 
0.98 (e, 	4 H) 1.81 	- 1.94 (e, 	1 11) 	2.38 - 2.47 	(1) 	2 10 	2.42 

3.50 (m, 	2 10 	4.41 	(s, 	2 10 	8.95 - 7.06 (m, 	2 11) 7.08 - 
7.17 	(e, 	2 13). 
MS ESI/APC1 Dual posi : 371[11+H]'-. 
KS ESIL4PC1 Dual nem: 36911-Hr. 

PT a 

Example 
1-267 

OR 	0 

Xill 	0 H 0 3.77 

.....s. 

I II IR (200 1111z, Dlea0-4) 	6 	ppm 0:2„5 - 0.34 	(m, 2 H) 0.48 - 
am (m, 2 H) 1.12 - 1.29 (m. 1 H) 1.53 - 1.86 (m. 4 H) 2.21 
- 2.39 (m, 	2 10 	2.72 - 2.82 	(m. 	2'11) 3.38 - 2.47.(m,, 2 1) 

(d, 	Jr7.0 Hz, 	2 H) 4.73 (s, 	2 11) 	6.85 (d, 	.1=8.9 Hz, 2 
1) 7.17 (a..14,9 Hz, 	2 11). 
KS ESI/APC1 Dual p011: 41501+RY . 
HS ESI/APC1 Dual nesa: 413D1-H3". 

N a 

Example 
1-268 	: 

o 

T H H14R. (200 MHz. DESO-d6) 	6 	ppm 2.31 (s, 	3 H) 2.49 - 2.51 
(m, 2 H) 3.31 - 3.27 (m, 2 11) 3.46 (d, 34.5 Hz, 2 ID 4.44 
(s,.2 ID 7.39 -7.45 (ra, 1 11) 7.48 - 7.53 	(u), 443) 7.59 	(s. 
1 	I ) . 
MS, ESI/APC1 Dual 88si: 3.8501÷1131. 
KS Ml/APEI Dual mesa: 383[11-H]" . 

 N a 

Example 
1-269 

.D 

	

.... 	 CH 

	

t 	H 

00 

'11 MYR (300 Ea, NETFANOL-c4) 	6 	ppm 2.05 (ruin, 3r7.5 Ilz,,2 
ID 	2.45 - 2.60 (m, 	2 H) 	2.84 - 2.92 (M, 4 H) 	2.30 - 3.31 	(m, 
2 H) 3.89 	(s, 2 El) 	4.57 (s, 	2 1I) 	6.98 - 7.08 (a, 1 11) 7.10 - 
7 2; 	(m, 	2 H). 
NS ESI/APCI 	Dual posi : 345111+1311. 
HS ESI/APC1 Dual nese: 343114-Hr. 

N a 

[0511] 
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Table 21-39] 
Compound 

NO. 
&motors Analytical Data SO 

informaon 

Example 
1-270 	.

• 

OH 	0 
OH 

	

OK. 	° 

0  \ 

I ll.  AIR (300 KHz, ItETHANOL-d,) 	6 	pin 2.43 - 2.63 (m, 2 H) 
3.32 - 3.40 (m, 	2, H)-3:90 (s, 2 10 434 (s, 	2 If) 7.27 - 7.37 
(m. 	2 5) 7.52 - 7.58 (n, 	1 11) 7.75 - 7.79 (m, 1 11) 7.62 - 
7.89 (m, 	1 H). 
113 ESIAP01 Dual POSE : Mik+1131  . 
118 ESIAPCI Dual nein: 859(11-111'. 

Na 

Example 
1-271 

old 	o 
„yoH 

0 

1-.. 

..-, 	lam/

cm 

III KIR (300 Hz, 19150-ds) -6 	ppm 1.47 - 1.76 (m, 	6 11) 1.80 - 
1.98 (m. 	2 11) 2.44 - 2.51 (m, 	2 H) 	3.20 - 3.31 	(m, 	211) 	3.46 
- 2.54 	(m, 	2 H) 	4.4'7' (s, 	2 11) 	4.71 	- 4.83 (a, 	1 11) 	6.80 - 
629 (m, 	2 H) 7.11 --7:23 Em, 	2 II) 	10.11 	(hr. s., 	1 EL 
MS ES1/3301 	Dual 0013E: 889[11÷11)1. 
IS ESIAP01 Dual saga: 387D1-811. 

N a 

Example 
1-272 

o 
H --.. 

H 
ti 

--- 	) 

11:1 WE (300 MHz, D1150-41,) 	6' ppm 1.17 (s, 	6 11) 1.48 -.1..76 
(m, 	6 H) 	1.80 - 1.97.(m, 	2.11) 	2.43 - 2.62 	(in. 	2 ID 	3.43 - 
3.52 (m. 	2 ID 4.55 	(s, 2 H) 4.72 - 4.80 (m, 	1 11) 6.77 - 6.88 
(m. 	2 H) 7.14 - 7.23 (oh 	211). 
IfS'Esinyed Dual nazi: 417L15H1'. 
WS ESI/APCI Dual neza: 415[E-H]'. 

N a 

Example 
1-273 	• 

OH 	0 
nott 
\(s, 

o 

aO'' 

 

'11 MAR (900 kHz. DILS0-c16 ) 	6 ppm 2.45 (s. 3 H) 2.56 - 2.71 
(m, 2 H) 	3.31 - 3.60 (6, 2 10 8.95 (d„1-.5.4 Hz, 2 ID 4.58 

2.11) 	6.99 (<1, 	J=8.7 Hz, 	2 ED 7.19 - 7.41 (m, 4-H) 8.24 
(d, 	J=2.8 Hz, 1 H) 	10.08 (br. s., 1 H). 
WS ESI/APCI Dual posit 412[M+H]'. 
IS E.51/8801 Dua1 'Jena: 41.001-111- . 

N a  

Example 
1-274 	-1 

OH 	o 

cc-clinal 

	

„...,.0 	° 

'1 102 (300 KHz, DESO-d ) 	& ppm 2.50 - 2.59 (n), 2 11) 3.27 - 
3"38 	(m, 	2 II) 	3.48 	(ci, 	J.4.5 Hz, 	2 ID 	4.51 	(s, 	2 II) 	7.10 
(dd. 348.5. 	0.6 Hz. 	1 II) 7.18 :7.42 (a. 	4 H)-7.79 (dd, 
j=t3.5, 	2.5 Ha, 	1 10,8.03 	(d, 	.1=2.5 Hz, 	1 II) 	10.03 (br. 	s., 	1 

11). 
MS 111/APCI Dual posi: 416[-114-11]* . 
115 FSI/AP01 Dual fan: 414a-HT. 

N a  

Example 
1-275 	. 

OH 	0 

-.... 	 H 

° 

I 

'11 RR (208  l(Iz,  51(60-4) 	6 pinn 'LOB (S, 3 ID 2.52 --2.59 
(co, 2 H) 3.28 - 3.38.94. 2 ID 	3.51 	(d, 	J4.5 Hz, 2 ID 4.51 
(s, 	2 H) 6.98 (dd, 	Jr182, 	8.5 Hs, 2 II) 7.08 - 7.38 (m. 	3 1) 
7.75 (dd, 	J=85, 	2:4 Hz, 	1 }I) 	8.04 	(d, 	J.2.4 Hz. 1 11) 10.06 
(bras., 1 H). 
XS ESI/APCI 	Dual POSE.: 442111+Hil  . 
115 ESIAP01 Dual nesa: 410[11-H]- . 

N a 

Example 
1-276 

OH 	o 
RH 

N., 

	

-..... 	• 

1,--. 	

• 0  . 0 

113 NE 	(300 Lifiz, DES0-13,) 	6 	PpER 1.05 (s, 	6 11) 2.31 	(s, 3 E) 
3.10 (s, 	2 H) 3.41 - 3.48 (01, 	2 II) 	4.52 (s, 	2 H) 6.90 - 7.05 
(m. 3,11) 	7.20 (d, 	.1=8:1 	Ili, 	2 ID 	7.77 (dd. 	148.4, 	2.6 Hz, 	1 
11) 	8.09 (d, 	J.2.6 Hz, 	1 	11). 
KS ESI/AP.C1 Dual 1/051: 440[1+Hr. 
HS ESI/APCI Dual nada: 4381H-H]- . 

N a 

[0512] 
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[Table 21-40] 
Compound 

No. 
Structure Analytical Data Sam 

information 

Example 
1-277 

loll 	o 
H 

II NU (300 lifiz, DAS0-4) 	6 	PPM 0.58 - 0.78 (r), 	2 ID 0.99'- 
.15 (Mr 2 11) 2.31 	(s, 	3 A) 	3.20 (s, 2 II) 	3.49 (2. 	2 ID 4.51 
s, 	2 H) 	8.87 - 7.06 (a, 	8 11) 7.20 (d, 	.14.2 Az. 2 H) 7.73 

(ad, J=8.5, 	2.4 Hz, 1.H) 	8.05 (a, J=2.4 Hz, 	1 ID 10.08 - 
10.35 	(to, 	1 	11). 
HS ESI/APC1 Dual posit.498011+11r. 
NS ESI/APC1 Dual nen: 43611I-Hr. 

N a 

Example 
1-278 	. 

c3:,_

om 0 
cH 

 

ni 
Th 

...- 

• ° 

I II AIR (200 MHz, INISO-60 ) 	5 	PPM L.46 - 1.64 (m, 	2 H) 1.69-- 
1.97 (m, 2 10 2.14 - 2.38 Dr. 	5 ID 3.20 - 3.40 (a. 2 A) 3.42 
- 3.53 (m. 2 ID 4.53 (m, 	2 H) 	8.89 - 7.03 (m, 2 ID 7.14 - 
7.25 (m.'2 H) 7.76 (dd, 	.1=8.4, 2.2 HZ. 	I ED 	8.10 (d, 	.I.2.2 
Hz. 	I 	II) 	10.13 - 10.33 (m. 	1 H). 
NS E31/APCI Dual posit 45211-334 . 
XS lESI/APCI Dual nen: 45001-111". 

lq a 

Example 
1-279 

OH 	0 
OH 

0 	
0 

(II. 
• 1r 

I E MR (3001Hz, 1913041,) 	6 pprIO 0.24 --0.36 (mh 2 H) 0.49 - 
0.75 (m. 	4 H) 1.112-- 1.12 (m. 	2 Ni 	1.13 - Lza tin, 	1 A) 	3.13 
(s, 	2 II) 	3.51 (d, 	J=4.5 Hz, 2 H) 	3.73 	(d, 	J=7.0 Hz. 	2 II) 
4.48 (m. 	2 11) 6.81 - 8.92 (m. 	2 II) 7.12 - 7.23 (m, 	2 H) 
10.12 - 10.34 (m. 1 H). 
HS ESI/APCI Dual p0SI ; 40101+HE. 
NS ESI/ADCI Dual neaa: 3990I-HE. 

Example 
1-280 	, 

OH 	0 
H 

	

4110 6 	o 

0 • 0 

' ll HER (300 MHz. DMS0=ds) 	6 iarm 1.59 - 1.90 (m. 4 H) 2.19 - 
2.37 (n. 	5 II) 	2.70 (a. 	2 II) 	3.46 	(d. 	.1-4.2 Hz. 	2 11) 	4.76 (s. 
2 	I) 6.85 - 7.04 (m, 	3'H) 7.15 - 7.24 	(m. 	2 H) 	7:71 	(dd, 
J=8.4, 	2.5 Hz, -1 H) 8.:05 (d, 	.5.2.5 Hz, 	1 10 	9.93'- 10.07 (n, 
1 	11).' 
HS ESI/APCI Dual posit 4521/40'. 
IS ESI/APCI Dual nen: 4501X-HT. 

Example 
1-281 

4otrbruH
ri. o 

kI74‘b 
mb 

I ll ME,(209 11119, IIEHIVOL-64) 	6 PPM 1. 217  (0. 6 10 2.6.4 (m, 2 
11) 	8.89 (s, 	2 11) 4.82 (s. 2 Al 7.38 (a. 1 4) 7.41 - 7.50 (m, 
3 II) 7.88 - 7.98 ;(m. 	2 H). 
IS'ESI/APCI Dual posit 418111+101 . 
HS ESE/APCI Dual nasal 41419-HE. 

N a 

Example 
1-282 

& o 
au 

La9 

F  

g RR (300 122. DESO-d,) 	6 PPM 2:53 - 2.58 (m, 2 1),3.30 
(t, 	J57:I Hz, 	2 H) 	3.51 	(d, 	J=4.5 Hz, 	2 II) 4.53 	(s, 	211) 
6.90 - 6,98 .(rn, 	2 ED 7.11,- 7.32 (m, 	5 H) 7.33-- 7.43 (m, 	1 
BY 10.09 	(br. s., 	1 .11). 
AS £31/APCI Dual POSi ; 415(nit  • 
MS ESinirti Dual nasal 413111-Hr. 

N a 

Example 
1-283 	: 

OH 	0 
H 

I 

0  . 1 

I rMe (SOO kHz, 19/.60A) 	S ppm 2.17 (m, 3 11) 2.53 - 2.57 
(M. 	2 1:1) 	3.26 - 3,34 	(n, 	2 11) 	3.50 	(d, 	1=4.4 Hz, 	2 II) 4.52 
(s. 	2 ID 	6.81 - 6.93 - (m, 	3 11) 7.05 - 7.13 (m. 1 ID 7.16 - 
7.34 (m. 4 H) 10.02 (w..., 1 H). 
MS ESP/APCI Dual rami: 4111940'. 
MS ESI/APCI Dual nets: 4090:1-HE. 

N a 

[0513] 
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[Table 21-41] 
Compound 

No Structure Analytical Data eau 
information 

Example 
1-284 

OH 	0 

--, 
Ho  -14 

.-...i)  
40 

'H RR (300 Ilfz, DASO-d,) 	6 	ppm 2.53 - 2.60 (m, 2 11) 	3.35 
(t, 	J=6.9 Hz. 2 10 .3.51 	(d, 	J4.5 Az, 	2 H) 4.53 (s, 	2 11) 
6.98 - 7.17 (m. 	2 H) 7.23 - 7.32 	tini, 2 ID 7.36 - 7.50 (m. 	1 
H) 	7.80 (dd. 	J=8.4. 2.5 Hz, 	1 ID 	8.07 - 8.17 (m, 	1 H) 	10.07 
(br. 	s., 	1 	11). 
MS EST/11C1 Dual Pos2: 432114+HY. 
MS ES1.02C1 Dual nese: 430111-U. 

N a 

Example 
1-285 	• 

OH 	0 
H 

0 . 0 

InIUR (300 Hz, DMS0-136) 	5 	ppm 2.54 --2.84 (m. 2 11) 	3.27 
(t. 	34.1 Hz. 2 'II) 	2.63 (d, 	J=4.8 Hz. 	2 H) 4.54 	(s.- 2 H) 
7.11 	(dd, 	Jr-8.4, 	0.6 Az, 	1 II) 	7.38 - 7.71 	(re, 4 II) 	7.76 - 
7.89 	(rn, 	1 H) 	8.11 	(d, 34.9 Az, 	1 11) 	10.06 	(br. s., 	1 	11). 
MS ISI/APCI Dual pOS1: 466[14+0].. 
ES ESIAPC1 Dual nags: 464[14-111-. 

N a 

Example 
1-286 

OH 	0 

H 	
H 

o o 

, 

1 2 AMR (20til Wiz, DESCI-d,) 	6 	ppm 2.40 - 2.50 (tn. 	2 ID 	9.29 
(t, 	3=7.1 Hz, 2 il) 	3.49 (a. 	34.5 Hz. 	2 10 	3.73 (s. 	3 H) 
4.54 (s, 	2 II) 644 - 6.61 (n, 	2 H) 	6.70 (add, 	3=8.3, 	2.4, 
0.9 Hz, 	1 H) 	6.91 	-.7.05 	(m, 	2 A) 7.18 - 7.34 (tn. 	2 11) 	10.10 
tbr. s., 	1 H). 
Its Esiithei Dual posit 427[14-Eflr . 
IS ES1/APCI Dual neaa: 425131-S]- . 

N a 

Example 
1-287 

OH 	0 

o 
H  

 

-- 4111 	F 

'II NUR (200 WIZ, DES10-0g) 	5 ppm 2.50-- 2.57 (m, 2 ID 	3.34 
(t, 	J=7.1 Hz, 	2 -II) 	3.51 	(d, 	J4.5 Hz, 	2 II) 4.54 	(s, 	2 11) 
7.07 (d..141.6 Hz. 	1 II) 7.14 - 7.28 (m, 3 ID 7.46 - 7.60 (n. 
1 H) 7.81 	(ld. 	J=8.4, 	2.5 Hz. 1 11) 	8.12 (d. 	3=1.9 Ha, 1 11) 
10.07 	(br. s., 	1 11). 
MS ESIAPCE Dual posi: 482[11+A]'. 
IS ESIAPCI Dual nese.: 480113-412- . 

N a 

Example 
1-288 

OH 	o 
-... 

	

H 	
H 

'in- 

	

le 	I 

Ift Mfg (300 liFiz, D1,150-,1,) 	6 	ppm 2.'50 - 2.58 (m, 	2 11) 	3.33 
(t, 	J=7.1 Hz. 2 11) 	3.49 (d, 	34.5 Az. 	2 Fl) 4.56 (s, 	2 11) 
7.02 - 7.16 (m, .3 H) 7.27,- 7.36 (m. 	2 II) 7.75 -7.88 (m, 1 
A) 	8.11 - 8.18 (m, 	1 10 10.09 (br. s., 	1 10. 
HS ESIAHC1 Dual p051,: 416[1-HP . , 
HS F.SI/APC1 Dual nega : 414[14-H]- .ril 

N a 

Example 
1-289 

OH 	o 
•H N... 

H 
-.... 	o 

0 	'' . 

In MICR (200 Hz, D1130-4) 	5 	ppm 2.60 - 2.78 (m, 2 1) 3.42 ,  
(t, 	J=7.1 Hz, 2 11) 4.02 (d. 3=5.6 Hz, 	2 11) 4.59 (s. 	2 II) 
7.03 -7.18 (m. 31) 7.28 - 7.38 (m, 2 H) 7.95 (dd, 	J=8.8, 
2.8 Hz, 	1 1) 	8119. (dd. 	J=2.8. 	0.6 Hz, .1"111) 	10.07 (1r. s., 	1 
ID. 
MS ESIAPCI Dual posi: 422[PH]'. 
ES ESI/APC1 Dual peas: 420[1-HI. 

HC I 

Example 
1-290 	. 

OH 	0 

--- 

40 	. 
...- 

TH lin (200 MHz, DMSO-dc) 	5 pm 2.50 - 2.59 (rn, 2 H) 3.36 
(t. 3=7.1 Hz, 2 ID 8.50 (d, 3.4.6 Hz. 2 H) 4.57 (s, 	2 ID 
6.86 (dd, 	5=8.1, 1.1 Ha, 	1.0) 	6.94 - 7.07 	(m, 2 11)7.10 - 
7.37 (n, 	5 H) 10.04 (5r. 	s.. 	110. 
HS ESI/APCI Dual posit 41611ftlir . 
IS ESIAPCI Dual neaa: 413[/1-11]- . 

N a 

[0514] 
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Table 21-42] 

Compound 
NO 

Structure Analytical Data Salt 
nformallon 

Example 
1-291 

OH 	0 

OH 

° 

IP 
-ThcCr 

I n 10111 (300 MHz, D1150-4,) 	6 PPM 2.44 - 2.56 (m, 	2 ID 	3.20 - 
3.31 	(m, 	2 H) 3.46 - 3.53 (m, 	2 H) 	4.51 (s, 	2 H) 4.65 - 4.80 
(m. 	2 II) 	6.98 - 7.07 (m, 	2. ID 7.19 - 7.30 On. 2 ED 	9.94 - 
10.24 	(m, 	1 	H). 
KS MI/APCI 	Dual •yogi: 403511+1111. 
KS ESI/APCI Dual mega: 401111-HT. 

N a 

Example 
1-292 

OH 	0 

H (m. 
(5C:DMCH 

SO 

'A NKR (300 MHz, DICSO-d0) 	& PPS 2.50 - 2.58 lm. 2 ID 3.25 - 
3-35 (m. 	2 H) 3.45 - 3.53 cm, 	2 11) 4.50 (s. 	2 ,11) 4.75 - 4.88 

	

2 H) 7.04 - 7.30 6, 3 IQ 	9.93 - 10.19 (m. 	1 H). 
HS El/APC1 Dual posit 42101+10'. 
HS ESIAPCI Dual nega: 419[E-RT. N a 

Example 
1-293 	. 1.,--.. 

t.
: 

r 
b
8  

'H 111111 	(300 1111z, HETHAHOL-d,) 	5 	ppm 1.22 (s, 	6 II) 	2.65 (s, 	2 
H) 4.06 (s, 	2 II) 4.69 	(s, 2 ID 7.15 (s, 	1 2) 7.38 - 7.54 (m, 
3 ID 7.79 - 7.88 (au 	2 11). 
MS ESI/APCI Dull posi: 39901+Hr. 
HS ESI/aPC1 Dual nega: 397[M-Hr. 

Example 
1-294 

am 	o 

4(n ° 

Ye 
N-V_ 

U 

'H NKR (200 Rh. D/1.60-4) 	5 	gm 1.29 (s. 6 H). 2.54 -.2.65 
Cm , 	2 10 	3.49 (d. 	J0.4.5 Hz, 	2 10 4.,90 (s, 	21 ) 7.29 - 7.38 
(s. 	1 H) 7.39 - 7.40 (61, 	2 H) 7.90 - 7.98 (n. 2 II) 	8.00 	(s, 
1 11) 	9.89.- 10.12 	(n, 	1 H). 
KS RSI/APC1 Dual POSi: 416[litli]i. 
WS ESI/APCI Dual nags:-414111-Hi. 

N a 

Example 
1-295 	. 

----r 0 

0 

'A, MYR (300 MHz, ILETH8N01.-dl) -6.  num 1.40 (s, 6 H) 	2,62 (s, 2 
A) 	3.89 (s, 	2 A) 4.61 	(s, 	2 11) 7.45 - 7.52-(m,. 3 ID 	7.86 (s, 1 ED 7.27 - 6.04 (m, 	2'11). 
MS ESI/APC1 Dual posy: 42100friff . 
/16 ESI/APCI 	Dual mega: 388[11-11]-. N a 

Example 
1-296 

OH 	0 

	

1100`-. 	o 

• 
..-- 
-.. 	. 	al 

111 1411R 000 1111z, DiSO-dg) 	6 6122 O.64 - 0.73 (m, 2 A) 0.87 - 
1.01 (m, 	2 H) 	1.82 - 2.00 (in, 	1 ID 2.50 - 2.58 	(m. 	2 11) 	8.22 
- 3.39 6n, 2 ID 	3:47 (d, 	104.4 Hz, 	2 11) 4,51 (s, 2 H) 6.86 - 
7.03 (m, 3 H) 70f- 7.19 (m, 	2 II) 7.74 (d6, 	J=8.4, 	2.6 Hz, 
1 H) 8.06 (d. 14.6 Hz, 1 II) 	9.90 - 10.20 (m, I R). 
MS ESI/APCI Dual poi: 4381K+1111 . 
MS SWAPS! Dual mega; 430-117- . 

N a 

Example 
1-297 

OH 0 
OH -... 

H 
	

0 

...." 	al 	̀... 
i 	I 

'SHUR (300 kHz. D160-4) 5 arm 2.24 (s, 3 11) 2.54 - 2.66 
(al, 	2 H) 	3.37 (t, 	J=7.1 Ilz, 	2 H) 	3.72 (xl, J=5.0 Hz, 	2 A) 
4.57 (s, 	2 H) 8.92 (d. J=8.4 Hz, 	1 El) 7.01 - 7.09 	(m. 	2 H) 
7.25 - 7.34 (m, 	2 R) 7.67 (Ed, 	J=8.4, 	2.5; 0.8 Hz. 	1 H) 
7.97 	(dt, 	J=2.5, 	0.6 Hz, 	1 11) 	10.01 	- 10.19 (in, 	1 JD. 
HS ESIIAPCI Dual POSi : 412CINIr. 
IS 1DSIAPC1 Dual ngga: inotx-Hr. 

N a 

[0515] 
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[Table 21-43] 
Compound 

NO. 
Structure Analytical Data sec 

infommtron 

Example 
1-298 	- 

OH 

',. 
H 
	o 

F__I 

	

4

r 	''.., 

. 

'A HU (100 1(11z, DISO-d.) 	S ppm 2.58 - 2.81 (m. 	2 H) 3.44 
(t. 	J7.3 Hz, 	2 1) 	4.03 (d, 	.1=5.8 Hz. 	2 H) 4.61 	(s, 	2 11) 
7.15 - 7.21 	(m. 	2 II) 	7.24 (d, 	J=3.7 Hz, 	1 H) 7.37 (d, J=8.7 
Hz. 	2 10 	8.12 - 8.28 (m, 	1 ID 	8.56 (dd, 	.1=1.8, 	0.9 Hz, 	1 11) 
10.07 	(br. s., 	1 11). 
MS ESI/APCI Dual peel: 4860I+11]'. 
MS ESI/APCI Dual nega: 464D-H3". 

PIC I 

Example 
1-299  

mi 	u. 
ry

rAry

°ou 

-7  L
.
:

(

2 

8 
 

1 11 of? (300 1111z. 	0100-d.) .6 	ppm 1.21 (s, 6 11) 	2.78 - 2.89 
(m. 	2 11) 	3.35 (s, 	3 II) 4.01 	(d, 	J4.5 Hz, 	2 II) 4.65 (br. s., 
2 H) 6.60 (br. 8., 	1 10 7.20 - 7.29 (m, 1 H) 7:31 - 7.39 (m, 

- 2 H) 7.72 	7.80 (m, 	2 1) 9.93 - 10.06 On. 	1 11). 
IS ESIAPC1 Dual peel: 41301+Hr. 
IS ESI/APCI Dual nega: 41101-10- . 

H C I 

Example 
1-300 	i 

OH 	0. 

)...-- 

/ 

'11 NIOR (300 Hz. DISO-d0 ) 	6 ppm 1.29 (s, 61) 2.64 - 2.76 
(m. 	211 	3,81 (s, 	3 II) 3.96 - 4.06 (m, 	2 H) 4.49 - 4.65 	(m. 
2 II) 	6.28 (ur. 	s., 	1 	II) 7.36 - 7.56 	(m, 	5.I1) 	10.02 - 10.20 
(rn, 	1 	II). 
IS ESIAPCI Dual noel: 413(W+III. 
MS ESI/OCI Dual nega: 411[X-1]- . 

HC I 

Example 
1-301 

I 	' 

TJE) 

I II IIKR (300 Ifflz, 	0860-dg ) 	6 	HIM 1.36 (s, 	6 Et) 2.22 (s, 3 II) 
2.50 - 2.80 (m, 	2 113 4.04 (d, 	J=5.8 Hz, 	Z H) 4.70 (br. s., 	2 
H) 7.44 - 7.57 (to, 	3 II) 7.85 - 7.94 (in, 	2 H) 	10.00 (br. s., 
1 	I). 
IS laSI/APPI Dual p021: 4140(+11].. 
MSESI/APC1 Dual nest: 412114-E". 

HC I 

Example 
1-302 

OH 	0 
oa 

l Il MIR (300 MHz, 	01/30-d.) 	6 	ppm . 0.20 - 0.35 (m, 	2 1) 	0:51 - 
0.60 (m. 	2 II) 0.95 (s, 6 II) 	1.12 - 1.30 (m, 	1 A) 2.96 - 3.07 
(m. 	2 li) 	3.40 - 3.48 (m. 2 11) 	3.78 (d, 	J=7.0 Hz, 2 10 4.48 
(s. 	2 H) 	6.87 (d. 	J=8.5 Hz, 	2 El) 7.21 	(d, 	J=8.5.Hz, 	2 H). 
HS ESI/APC1 Dual Foal.: 403(14eli)'. 
11$ ES.1/APC1 	Dual nest': 40101-111- . 

N a  

Example 
1-303 	; 

OH 	a 
.H  

o 

- ® 
 

IA RR (300 MHz, DIS0-4) 	6 piPM 0.64 (s. 2 II) 0.89 (s, 2 H) 
2.31 	(s, 	3 /I) 	2.45 (s, 	2.II) 	3.66 	(d, 	J=4.,5 Hz, 	2 11) 	4.43 (s, 
2 H) 	6.90 - 6.96 (m, 	1 li) 6.97 - 7.03 (m, 	2.11) 7.15 - 7.25 
Cm, 	2 II) 7.86 - 7.77 (m, I 10 8.02 - 8.10 (m, 1 10 9.93 - 
10.20 	(m, 	1 H). 
ms ESIAPC1 Dual posi: 438[H*HY . 
NS ESUIPCI Dual nese: 4361I-H]`. 

N a 

Example 
1-304 

.,. 	o 

H6  
 

a 

'II NKR (300 KHz, DVS0-4) -6 ppm 1.01 (s. 6 ID 3.15 (s, 2 II) 
3.40 - 3.49 .(a, 	2 /0 4.59 (s, 	2 H) 7.36 - 7.45 (m, 	1 10 7.51 
- 7.58 	(m, 	1 	II) 	7.60 - 7.64 	(m, 	1 H) 9.95 - 10.48 	On, 	1 	II). 
IS ESI/APCI Dual posi : '451D+1134 . 
V ESI/APCI Dual mega: 44901-Hr. 

0516] 
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[Table 21-44] 
Compound 

NO. 
Structure Analytical Data salt 

mformabon 

Example 
1-305 	, 

OH 	0 

Cle litThri 	°PH  

0  

' 	IP 

'9 IIHR (300 MHz, METHANOL-&) 	6 PPM 2:33 (s. 3 3) 2.41 - 
2.63 Oh 	2 10 3.27 - 3.33 (m. 	2 H) 3.88 (s, 2 10 4.54 (s, 	2 
13) 5.01 	(s, 	2 ED 5.94 	(3. 	J=8.7 H. 2 ED 7.12 - 7.25 (m, 4 
ID 7.39 (d , 	.1=8.1 112..2H). , 
113 ESIAAP01 	Dual posit 42501+111 . 
VS ESI/AP01 Dual neva: 42301-Hr. 

Example 
1-306 

OH 	0 

acklirMIAR 

®HS 

I 0 
115 ESl/APC1 Dual nega: 44st443[$-H7-. 

 

'II RR (300 1311s, HETHAHOL-4,1) 	6 	ppm 2.44 - 2.63 (rn, 2 H) 

3.29 - 3.33 	On. 	2 33) 	3.89 (s, 	2 13) 	4.55 (s, 	2 33) 5.07 	(s, 	2 
If) 6.93 - 6.99 (rx, 	2 11) 	7,24 (cl, J=8.7 Ili, 2'10 7:27 - 7.33 
(m, 	1 3I) 7.33 - 7.28 On. 210 7.45 	(s, 	1 H). 

ES1/3301 Dual post: 445[H+Hr. 

Example 
1-307 

OH 	0 

.., 

-14 	
o 

o ES 

'II liMR (300 Nits, CRLOROFORK-d) 	6 ppm 1.00 - 1.20 (in, L 9.) 
1.25 - 1.50 (a, 4 H) 	1.61 - 1.92 (m, 5 }I) 	2,47'-.2.67 (m, 	2 
1) 3.25 - 3.45 On, 	2 H) 4.12 - 4.22 (m, 2 H) 4.21 - 4.53 (m, 
111) 10.20 - 10:47 (m. 11). 
ES ESIMPCI Dual posit 297['1+11T, $15N+Har . 

ESIAPCI Dual near: 2950/-Hr. 

[0517] 
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[Table 21-45] 
Compound 

NO 
Structure Analytical Data Salt 

mformaton 

Example 
1-308 

OH 	o 

H 

H 
0 

H 

'II 1411H (300 Hz, DASD-d6 ) 	6 MI 2.35 - 2.66 (a. 	2 H) 3.18 - 
2.40 	(io, 	2 II) 	3.99 	(d, 	Jr5.8 Hs, 	2 H) 	9.91 	- 10.02 	(ra, 	1 	H). 
HS ESI/APCI 	Dual 	near,: 	2131.11-111- . 

Example 
1-309 

OH 	O' 

H 

H 
0 

• 

'H HIT (300 MHz, DMSO-dc) 	6 arm. 2:62 - 2.75 (m, 2 H)"2:84 - 
2.98 (m, 	3 II) 3.34 - 3.48 (m. 	2 H) 	3.95 - 4.03 (m. 	2 H) 
10.02 - 10.17 (m, 	1 11). 

: 	251llar. HS ESIIAPCI Dual pod 	1,E 
HS ESI/APCI 	Dual nesa: 	2271.11-151- . 

Example 
1-31D 

k:, 	0 	0 

a 

) 

'H IIKR (300 1(11z, 1/160-dc) 	6 	ppm 1.16 - 1.47 (m. 	10 11) 	2.31 
(s, 	2 H) 	3.08 (s. 	2 H) 3.96 (d, 	.17-5.7 Hz, 2 II) 4.67 	(s, 	2 H) 
7.22 - 7.39 	(m, 	5 11) 	8.86 (to 	J=5.7 Hz, 	1 H) 12:78 (br. s, 	1 
H). 
MS ESI/APCI Dual posi:. 387111+111% 40911+11a1). 
I1S ESI/APC1 	Dual 	nega: 	38511.1-111- . 

Example 
1311 

.i. 	. 

HI  

'H HU (600 kHz, 111130-4) 	6 	ppm 1.55 - 1.66 (m. 	2 H) 	2.02 - 
2.18 (in, 	2 H) 2.83"- 2.92 	(m, 	2 ID 	2.94 - 3.07 (m, 4 H) 	3.83 
- 3.77 	(m, 	2 II) 4.56 - 4.81 	(nn, 	2 H) 7.24 --7.35 (to, 	3 II) 
7.41 	(t, .1=7.8 Hz. 	2 H). 7.54 - 7.61 (a, 	4.11) 	10.03 - 10.13 
(n. 	1 H). 
MS ESI/APCI Dual posit 4501.11+113'. 
HS ESI/APCI Dual ingot 44811-1Elf t . 

Example 
1-312 

0 	OH 
HO 	

a 

III HIM (300 MHz, 010:1-dd 	6 Am 1.11 - 1,53 (m, 10 H) 2.34 
(s. 	2 H) 	3.11 (m. 	2 II) 	3.97 (a, 	J=5.8 Hz, 2 11)'4.71 	(s. 	2 11) 
7.31 - - 7..41 (in, 	3 ID 	7.42 - 7.51 	(ro, 2 H) 7.60 - 7.70 (Fn. 4 
H) 8.88 U. 	305.5 As, 1 H). 
MS ESI/APC1 Dual POSi: 463111+11.1) , 4851.11+11a1 . 
IS ES1/APCI Dual ne.ga: 4819:-Hr. 

Example 
1-313 

OH 	D 

0 

HI 11112 WOO Xliz. 61160-dd 	6 	POO 2.42 - 2.48 (m, 	2 H) 3.82 - 
3.93 (m, 	2 H) ).95 - 4.04 	(m, 	2 II) 4.22 - 4.80 (m. 	2 il) 4.95 
- 5.07 (m, 2 H) 7.29 - 7.89 (m. 	3 H) 7.40 - -7.46 (in, 	2 ID 
7.57 - 7.66 (m, 4 ID 	9.73 - 9.85 (m. 	1 I). ,HC L 

Example 
1-314 

°'-crd5IP1 

91 1111R 0300 MHz, METHANOL -ad 	a DPM 2.30 - 2.44 (m. 1 II) 
- 2.79 - 3.04 (m , 	3 ID 3.40 	3.47 Cm, 	1 ID 3.55t- 3.65 (m, 1 

A) 4.03 (s, 	2 II) 4.69 - 4.81 	(on, 	1 H) 	4.64 - 5.06 (a. 	1 11) 
7.28 - 7.45 	(n), 	5 A) 7.55 - 7.65 (m, 4 H). 
AS ESI/APCI Dual posi: 472111+Ner. 
MS ESI/APCI 	Dual nega: 	4481.11-H1). 

[0518] 
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Table 21-46] 
Compound 

No. Structure Analytical Data Sall 
Information 

Example 
1-315 

.)1 

7 	L'-o

ci 

 
°P 

 

,T 

	1

:& ° 

. 
'H 11NR (300 Hs, 94130-dr) 	r6 	ppm 2'34. - 2.46 (m, 	1 6) 	2:61 - 
2.75 Cm, 	4 H) 2.90 - 3.04 (m, 	1 H) 	8.04 - 3.19 (m, 	1 II) 	3.38 
- 3.57 Cm. 2 H) 3.96- 4.09 (m. 	2 II) 4.57 - 438 (m. 2 H) 
7.81 - 7.40 (m, 	3 11) 7.42 - 7.50 (m. 2 A) 7.58'- 7.88 C. 4 
H) 9.89 - 10.30 	(m, 	1 11). 
MS ESI/APC1 Dual posi: 4861.11+11ar. 
MS ESI/APCI Dual aexa: 462111-1i1. 

Example 
1-316 

aH,„.... 
I 

I 

IR NH (300 Eh, DIISO-d,) 	6 	PPM 2.66 - 2.78 (m, 	2 11) 	2.38.- 
3.46 (m, 	2 ID 3.94 - 4.04 (m, 	2 H) 4.64 Cs, 	2 II) 7.46 	(d, 
Jr8.0 Hz, 	2 H) 7.80 (d. 	1=8.0 Hz, 	2 II) 	8.14 	(s, 	2 II) 9./8 
(a, 	110 	9.99 - 10.08 (m, 	1 9). 
HS ESE/APC1 	Dual posit 	2831.1414111, 4051.11+14e. 
HS ESI/APCI 	Dual nen: 	3811.14-11.11. 

1-317 
Example  

OH 	0 

7'..'-ras H  H 	II 

	

-L r.r-C  0 	
0 

11114119 (300 Hz, CHLOROFORM-d) 	6 ppm 0.79 - 0:98 (ta, 	8 II) 
1 	16 - 1.38 On, 	12 ID 1A4 - 1.65 (in, 	2 ff) 	2.52 - 2.72 im, 	2 
H) 	3.31 - 3.48 (m. 4 H) 4.11 - 4.21 (m, 	2 11) 	10.16 - 10.89 
MS: 	1 H). 

 

MS ES1/APC1 Dual peal , 	341114111', 36381.M+Nal'. 
HS ESI/APC1 Dual nese 389111-111-. 

Example 
1-318 

re 

oll 
0 

/ 

'H EU (500101z, METHANOL-Ad 	6 ppm 3.96 Cs, 2 H) 4.11 (s. 2 
H) 4.64 Cs, 	2 111 7.29 - 7.36 (D, 3 H) 7.39 - 7.45 (m, 	2 ID 
7.57 - 7.63 (m, 4 1), 
MS HSI 	posit 	387048/111. 
MS ESI 	ne83: 	31351.11-11.11. 

Example 
1-319 

OH 	0 

---. 
o 

'H HIM (300, KHz, CHLOROFORM-d) 	6 'PM 0.88 - 1.00'(m, 	6.11).  

1.78 - 2.16 (m, 	1 14) 	2.49 - 2.90 (m, 	2 11) 3.10-- 3.33 (m,,2 
11) 3.33 - 3.60 (m, 	2.11) 4.07 - 4.27 Cm, 	20 10.04 - 19.44 
(in, 	1 	H). 
11$ HSI/Al:CI 	Dual 	pesi : 	27112+111'. 	2981.)1+11a11. 
)I3 ESI/APCI Dual nese: 	269111-111. 

Example 
1-320 

OH 	0 

O 
Cl.N.f.j1-11-Thr 

5 
	

0 

LO 

'101112 C600-MHz. DHSO-de) 	6 	ppm 2:68 --2,78 (rar, 	2 11) 	8.51 
(C, 	.147.2 Hz, 2 H) 3.97'- 4.04 	(m, 	2 H) 	4.59 (s, 	2 11) 	8.77 
(s, 	2 11) 	9,11 (s, 	1 H).  
112 ESI/APC1 Dual posi : 	80711+111', 2291.11+Nal I. 

' MS ESI/APCI Dual nesa: 	3051.15-1111. 
H C L 

Example 
1-321 

-r-°H)i 

(---.) 
'.-.--I 

0 

1H HER (600 1411x. DHS0-46) 	6 	PPM PPM 1.36 - 1.61 	(m. 9 II) 
2.63 - 2.70 (m, 	2 II) 	3.24 - 3.27 (in, 	3 11) 3.83 - 8.39 (m, 2 
11) 3.45 - 3.58 (m, 2 H) 3.91 	- 4.08 Cm, :2 III 4.53 - 4.64 (m, 
2 11) 7.24 - 7.35 (rn, 	4 H) 	0.92 - 10.02 (m, 	1 Hi. 
MS ESI/APCI Dual peai: 4161M+1111, 43811+11a.r. 
65 HSI/APCI Dual nesa: 414111-lir. 

[0519] 
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[Table 21-47] 
Compound 

No. 
Structure Analytical Data Satt 

information . 

Example 
1-322 

OH 	0 

,g° 

	

.....kb 	0 

-.,1 
P 

'El FIHR (600 MHz, 1)18.30-3,1 	6 	pPM 0.84 	(t. 	J47.4 Hz. 	3 H) 	1.44 
- 	1.53 	(in. 	2 ID 	2.61 	-, 	2.68 (n), 	2 H) 	3.13 - 	3.20 	(m. 	2 A) 
3.82 - 3.41 	(m. 	2 11) 	3.93 - 4.03 (m. 	2 ID 4.5.5 - 4.64 (m. 	2 
H) 7.27 - 7.35 (m. 	2 II) 7.74 - 7.30 (n. 	7 9) 	8.38 - 8.41 	(m. 
1 11) 	9.94 - 	10.22 	(n, 	1 	II). 
HS ESI/AP01 	Dual pOSi: 	77019÷11.11 , 41211-111a1'. 
HS ESI/APCI Dual neaa: 3881M-H11. 

Example 
1-323 

wa 	o 

H 	of 
% 

'B HE (600 11z. CHLOROFORM-d) 	6 ppM 1.40 (d, 347.0 Hz, 3 H) 
3.93 - 4.04 	(m. 	1 II) 	4.14 (3, 	Jr15.7 Hs, 	1 H) 4.21 	(m, 	2 H) 
6.13 (d, 	Jr15.7 92, 	1 ID 7.30 	(m. 	2 II) 7.32 - 7.88 Cs, 	1 ID 
7.40 - 7.47 	(m, 2 H) 7.52 - 7.61 	(m, 4 H) 8:22 If, 	J=5.8 Ha, 
1 	II). 
1IS ESI/AP01 	Dua I 	pOSi: 	3811.11+11.1 1 . 
MS.  ESI/APCI 	Dual nen: 	3791.11-11.1'. 

Example 
1-324 

0 	0 
H 

, 
 

'A RIR (800 kHz, CHLOROFORM-3) 	6 ppm 1.32 (s, 6'H} 4.21 (3, 
.166.2 Hz. 	2 H) 	4.60 (s. 	2 ID 7.32 - 7.39 (m. 3 A) 7.43 (to, 	2 
H) 7.53 - 7 60dt 	(m. 	4 11) 	8.27 Cm, 1 H). 
MS ESI/APC1 Dual poSi: 39511+Hr. 
HS ESI/APCI 	Dual ne.sa: 	39311-11.11. 

Example 
1-325 

o 
0 

a 

91-11111/1800 kHz. CHLOROFORM-d): 6 PPM 1.06 - 1:19 (m,::1.H) 
1.58 - 1.81 	(m, 7 11) 	1.87 - 2.00 (m. 	2 H) 4.18 - 4.25 (m. 2 
A) 4.59 (s, 	2 II) 7.29 - 7.37 Fm, 3 H) 7.38 - 7.47 (m, 	2 11) 
7.50 - 7.61 	(m, 4 H) 	8.26 - 3.31 	(m, 	1 H). 
IS ESIMPCI Dual PO2i: 4351I+H.P. 
NS ESI/APC1 Dual nese: 42811(-811. 

Example 
1-326 

Ho 	a 

111 

. 

'11 HIM (600'KHz, CHLOROFORM-4) 	6 NMI 2.68 (d, J415.3 Hz, 1 
Ill 4.21 - 4.27 (m, '2 ID 4.0t Cs, 1 ID 5.23 a J=15:9 Hz, 1 
II) 7.14 - 7.22 (to. 4 JD 7.32 - 7.39 (m, 	1 H) 7.39 - 7.48 On. 
5 If) 7.50 - 7.61 (m,._4 11) 	8.23 - 8.32 (m. 1 ID. 
MS ESIAPCI Dual posit 4431.11+111'. 
MS ESI/APCI Dual nes& 44111/-11.11. 

Example 
1.327 

OH 	0 

D 0  
olt 

'A HMS' (800 Hliz. DIESO-de ) 	6 	men) 2.84 - 2.72 (m. 	2 H) 	3.16 
(s, 	3 11) 3.32 - 3.45 (a. 2.11) 	3.93 - 4.04 	(M, 	2.31) 4.59 - 
4.72 (m. 2 11) 7.47 - 7.56 (m, 2 H) 7.78 - 7.92 cm. 	2 ID 	920 
- 10.29 Co, 	1 II). 
8 ESI/APCI 	Dual uosi: 'o'83111+81', 40511:1liar. 
MS ESI/APC1 Dual nes& 3811.II-H1- . 

Example 
1-328 

i i1  
° 

o 

'ENE (800.11Hz, DILSO-do ). 6 	pprO 1.03 - 1.79 CM, 10 ID 2.5- 
3.00 (m. 2 II) 3.14 - 3.23 (m. 	2 ID 	3.93 - 4.10 (m. 	2 A) 1.77 

	

, 	 , 
_ 4.92 	(re, 	2 H) 	7.48 - 7.62 (m, 	2 111) 7.80 - 7.94 (tn, 	2 11) 
9.87 - 10.26 	(ia, 	1 li) 	12.84 	(br. 	s., 	1 11). 
MS ESI/APC1 Dual peel: 47911I+Nar. 
MS ESI/APCI Dual nesa: 44911-Ht. 

[0520] 
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[Table 21-48] 
Compound 

.N10. 
Structure Analytical Data Salt 

informabon 

Example 
1-329 

Ha 	p 

0\ --AlizicH 

W.  

) 

'H IIIIR (300 111Iz, CHLOROFORM-d) d 	ppm 1.01 - 1.24 (m, 	1 II) 
1.54 - 2.07 (m, 	9 ID 4.20 	(d. 	J=5.9 h, 	3 11) 4.60 (s, 	2 H) 
7.29 - 7.41 	(m. 	2 11) 7.48 - 7.59 (m, 	3 II) 7.59 - 7.73 (m, 4 
H). 8.16 - 9.33 	(r), 	1 	H). 
MS ESIAPCI Dual mosi: 5031101', 52611+11a1'. 
MS ESl/APCI Dual mesa: 50111-H1- . 

Example 
1-330 

HOnjpnr:H  

'II /PM (300 1111i. CHLOROFORM -D.  6 mpm 1.02 - 1.24 (m, 1 H) 
1.29 - 2.10 (m, 	18 H) 4-.19 (d, 	J=5.8 Hz, 	2-A) 4.58 (s, 	2 10 
7.20 - 7.36 	(m, 	2 11) 7.36 - 7.58 (tn. 	6 II) 3.20 - 	8.34 	(m. 	1 

1111SLESI/aPC1 	Dual most: 	4011.M*H11 . 5131.11÷11a1*. 
ES. ESI/APCI Dual nega: 4891.11-HI. 

Example 
1-331 

aN 	0 
CH 

H 	dl 

 IIHR (300 1111z, CHLOROFORY-d) 	6 pprO 0.93 - 1.14 (m, 2 II) 
1 .15 - 1.63 	(m. 	6 H) 	1.71 	- 1.89 fro, 	2 11) 	3.02 - 3.08 	(m. 	3 
II) 	3.24 (s, 	2 II) 	4.14 - 4.23 	(rn, 2 11) 	4.66 	- 4.75 (m, 	2 H) 
7.45 - 7.56 (m. 	2 H) 7.35 - 8.01 Oh 	2 11) 10.14 - 10.69 (m. 
1 H). 
105 ESI/APC1 	Dual post: 	4511.11+H1 4 , 4731.11+11a1*. 
MS ESIAPCI 	Dual nesa: 4491.1/-111- . 

Example 
1-332 

Ha 	0 

ii 

'H NUR (300 MHz. CHLOROFORM-d) 	6 PPM 0.95 - 2.16 (m. 19 II) 
2.37 - 2.58 (In, 	1 II) 	3.00 - 3.19 (m, 	2 H) 4.08 -.4.26 (m, 	2 
H) 7.10 - 7.37 	(m, 5 117 8.12 - 8.34 (m, 1 A). 
MS ESI/Mal Dual post: 4411MdE1' , 4$31K+Ma j I. 

118 ESI/APC1 	Dual 	nega: 4331/1-1411. 

Example 
1-333 

OH 	0 
8 

NNo 

I 	I 

'H DR (SOO kHz. 01/60-d0 ) 	8- mmtn 2.31 (s, 3 H) 	2.47 (s, 3:E) 
2.51 - 2.54 (m, 	2 H) 	3.30 - 3.35 (m. 	2 /1) 3.43 	(d. 	J=4.4 Hz. 
2 H) 4.48 	(s 	2 ID 7.26 - 7.32 (m, 	1 ID 7.48 (dd. J=8.4, 	2.8 
Hz, 	1 11) 7.61 - '7.65 (rd. 1 11) 7.88 - 7.88 (m, 	11U 8 - 27  (4d., 
1=2.8, 	0.5 Hz, 	1 H) 	9.69 - 10.03 (m. 	1 H). 
MS ESI/APCI Dual POSil 427111+H1'. 
MS ES1/11PCI Dual nega: 425111-11- . 

;N a 

Example 
1-334 

a
.y
31

1
„...y, 

LOS 

'H N/2 (300 KHz, D11.99-ds) 	6 	Non 3.49 - 3.74 (m, 2 II) 	3.87 
(d, 	J=5.3 Hz, 2 A) 4.66 (s, 2 11) 7.33 - 7.54 (m. 	2 H) 7.60 - 
7 .74 	(in, 	2 H) 9.99 - 10.20 (m. 	1 ID. 
11S 821/8PCI Duel most: 4091.11+10'. 
MS ESI/APCI Dual nes& 407111-Hr. 

Di a 

Example 
1-335 

ow 	0 

0 
N 

'EINE (SOO MHz, DESO-dc ) 	6 	ppm 2.64 - 2.79 (m, 	2 H) 	3:35-- 
3.49 (m. 	2 II) 3.94 - 4.13 (m, 	2 Ii) 4.57 - 4.76 (m. 	2 	I1) 7.29 
- 7.49 (a, 2 H) 7.83 - 8.01 	(m. 	2 H) 9.93 - 10.30 (m, 	1 H). 
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Table 21-49] 
compound 

NO 
Structure Analytical Data Salt 

inforniaten 

Example 
1-336 

off 	0 
H 

Ili 1112 	(300 1111z, 01150-,16 ) 	6 	ppm 2.73 - 2.86 Cm, 	2 II) 	3.63 
( t , 	..I=7 .1 11Z , 3 II) 4.01 	(d, J1.7 Hz, 	2 H) 	4.82 	(s, 	2 H) 
7.88 (d, 	J=8.2 Hz, 	1 E) 8.11 	(dd, 	J=8.2, 	5.7 Ilz, 1 H) 	8.45 
(d, 	.1=7.8 Hz, 1 IT) 	8.83 - 8.97 (m, 2 H) 	2.12 (d, 	1=2.0 Hz, 	1 
H) 	9.35 (d..1=2.0 Hz. 	1 H) 	9.90 	(br. 	s., 	1 II). 
HS ESI/APCI Dual pOS I : 2831310111 . 

Tic I 

Example 
1-337 

OH 	0 

" 
CiiL11„...°  -011 

CC P 

'Ht HIT (300 MHz. 01160-4) 	6 	ppm 2.62 (br. s.. 2 II) 3.27 6t, 
J=7.1 Hz. 	2 H) 	3.80 	(s. 	3 11) 4.02 	(d. 	J=5.8 Hz, 	2;H) 4.38 
(s. 	2 II) 	7.30 (s, 	1 11) 	7.56 (s, 	1 	11) 	10.09 	(br. 	s., 	1 	H). 
NS ESIAPCI Dual peel: 30901+Hr. HC I 

 

Example 
1-338 

off 	0 

H

- 

tc
r< 

 N  

r 

Di NKR (300 1111z, DIISO-de) 	6 ppm 2.78 (1„ J1.6 Hz, 2 H) 3.52 
3.62 	(m. 	2 H) 	4.01 	(br. 	s.. 	2 H) 	4.69 	(s, 	2 H) 	9.02 (s, 	2'  

H)'9.86 tbr. 	s., 	1 II). 
ISISI/APCI Dull net& 3731.11-H11.H C 

Example 
1-339 

on 	o 
II 	H 

0 

'''K 

11i 11113 (300 MHz, 01130-d0) 	6 	arm 2.53 (s, 3 H)  Z." (1,  J4.1  
Hz. 	2 H) 	3.31 - 	3.52 	(m, 4 11) 	4.00 - 4.09 (n, 	2 II) 	4.49 	-. 
4.68 (n, 	2 H) 7.n - 7.54 	(m, 	1 II) 	9.82 - 10.29 Dr. 	1 ID. 
MS ESI/APC1 Dual cosi: 309L1I+Hr. HC I 

Example 
1-340 

Ham : c 

Lr'1) 
s--( 

0 

vH1122 (300 H25. 01013-d,) 	6 	pp,pa 2.63 - 2.75 (m. 2 ID 3.33- '- 
3.49 (m 	8 H) 236 - 3.76 (m. 4 ID 4.02 (i, 	J1.13 Hz. 2 H) 
4.55 9s: 	211) 7.30 	(s, 	1 H) 	9.91 	(br. 	s,. 	1 11).' 
DS ESIIAPCI 	Dual pear;  	3971.1(+11.1 4 . 
MS ESI/APCI Dual nese: 395111-111- . He I 

Example 
1-341 

.7..'LLH3 s 	-A 

H 

It? 

14' NH 	111 (300z, 11.90-6,) 	6 	ppm 2.34. (d. J=0.9 Hz, 3 H) 	2:61 
- 2.79 (m. 2 H) 	3.42 - 3.82 Dm. 	2 H) 4.02 (d. 	1=5.8 Hz. 	2 II/ 
4.81 	(s, 	2 II) 7.22 is, 	1H) 8.06 - 8.39 (m, 	1 II) 	9.75 - 
10.04 	(m, 	1 	II). 
XS ESI/APCI Dual °psi: 3221241'. 

1-tc I 

Example 
1-342 

OH 	0 

H 

SO 	........, 
1...21... 

'H RIR (300 'MHz, 1)1180-4) 	6 	ppm 2.64 (br. a., 2 H) 2.98 - 
3.20 (m, 4 II) 3.27 - 3.38 (m. 	2 II) 	3.43 - 3.52 (m, 2 H) 	3.57 

J,41:3(a, 	3 H) 	3.79 (d, 	Jrn. 	Hz, 	2 H) 4.02 (d, J=5:6,112, 	2 II) 
4.48 (br. s 	2 H) 	8.97 (d, 	1=8.7 Hz, 	2 II) 7.19 (d. 	J=8.7 
Hz. 	2 H) 	9.94 - 10.84 (m. 	1 H). 
IfS,  E31 /APCI Dual posit 403l2+11.1'. 
WS ESI/APCI Dual mega: 401111-11.1-. 

HC I 

[0522] 
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[Table 21-50] 
Compound 

No 
Structure AnalyticalData Halt 

information 

Example 
1-343 

OR 	0 

11 

'N 	
0 

'M Ila (206  R113 , HMSO-de) 	6 	XI) 1.88 - 2.08 (m, 	2 9) 2.82 
(s. 6 II) 2.97 (br. 	s., 	2 H) 3.29 - 3.39 lm, 4 H) 	3.83 - 4.05 
(m, 4 H) 	4.50 (s, 	2 II) 	6.90 (d, 	J=8.4 Hz, 2 H) 7.22 (d, 
1=8.4 Hz. 	2 H) 	10.08 	(br. s., 	1 H). 
HS ESI/APCI Dual nos]: 4061.11+HY. 
MS ESI/APCI Dual nega: 4041.11-Hr. 

N a 

Example 
1-344 

OH 	a 

* . 

Li 
OH 

11 MT (300 MHz , 1150-516 ) 	6 	ppm 3.20 - 3.33 (m, 4 ID 9.51 
(d. J=4.5 Hz, 2 II) 	3.69 (z , 	J=5.1 Hz, 	2 H) 	3.91 	-4.00 (m, 	2 
H) 4.48 Cs, 	2 /I) 	6..85 - 6.94 	(m, 2 H) 7.15 - 7.24 (m, 	2 H) 
10.09 	(br. s . , 	1 H). 	, 
WS ESI/AFCI 	Dual 	pOSi: 	2,051.141-11.M. N a  

Example 
1-345 

01 	0 

H  0 	
,.......The" 

o I 

I ll HIT on MHz, DliSO-d,) 	6 	ppm 2.69 (t, J=7.1 Hz. 2 H) 2:82'  
(d, 	J=4.8 Hz. 	6 11) 	3.18 - 8.32 (m, 	2 ED 	3.39 (t, 	J=7.1 Hz, 	2 
H) 3.58 - 3.68 (m, 	2 H) 	4.02 (d, J=5.0 Hz, 2 H) 4.57 - 4.71 
(m, 2 II) 	7.38 (1, 	J=8.2 Hz. 2 II) 7.89 (d, 	J=8.2 Hz. 2 11) 
8.72 - 8.87 (m. 	1 Hi 	9.90 - 10.28 (m, 	1 H). 
HS ESI/APCI Dual posit 4190111*. 
118 ESI/APCI 	Dual rtega: 	4171.11-H1- . 

HC I.  

Example 
1-346 

OH 	0 
5 

i 

..-- 

•-... 

Ill NV (30atch. amso-as) 	6 	ppm 2.65 (t, J=7.1 Hz, 2 II) 2.20 
- 3.39 Cm. 2 II) 4.02 (d, J=5.8 Hz, 	2 H) 	4.43 - 4.57 (m, 	2 II) 
4.64- (s. 	2 H) 6.87 	(d. 	J=8.7 Hz. 2 H) 7.21 	(d. J=8.7 Hz. 	2 
II) 	1.0.01 	- 10.27 (m. 	1 	I). 
VS HSI/AFC! Dual pesi: 379131+Hr. • 
XS -HSI/AFC! Dual nega: 	3771.1t-141- . 

Example 
1-347 

OH 	0 
,..-..„).0 H 

11! 
o 

40  ill ".."-M3 H 
 

'H IIMR-(300 KHz, DESO-d ) 	$ 	pprn 2.52 - 2.60 (m. 	2 H) 3.25'- 
3.39 	im, 	4 Hi 3.45 - 3.54 	(m, 	2 II) 	3.58 	(d, 	J=4.5 Hz, 	211) 
4.60 (s,.2 11) 7.3¢ 4d, 	J=8.4 Hz, 2 A) 7.82 ((I, 34.4 Hz, 2 
11) 8.47 (t, 	..1=6.q Hz. 	) 	H) 	10.12 (br. 	s., 	1 II). • • 	• 
IISESI/APCI Dual POSI : MOREY. 
IS ESI/APCI Dual nega: 	39011-11.1". 

N a 

Example 
1-348 

oft 	? 

0 1  0 

o 

'If NMR (300 liHz, DIISIO-d,) 	6 	ppm 1:70 (t, 	J=7.0 Hz, 	2 El) 	3.40 
(t. 	J=7.0 Hz, 2 Hi 	4.0)' 0:I. J=6.8 Hz, 	2 IV 4.84 (s, 	2 11) 
4.73 (H. 	J=5.13 Hz, 	2 01) 7.41 	(d, J=8.2 Hz. 	2 ID Z.73 - 7.87 
(m, 	2 II) 7.92 (d, 	J=8.2 Hz, 2 H) 8.36 (td, 	J=7.8, 1.6 Hz, 1 
II) 8.77 (dd, 	.1=5.5. 	0.9 Hz, 	1 ID 9:33 -. 9.48 (m, 	1 H) 	9.95 - 
10.29 	(m, 	1 	II). 
HS'ESI/APCI Dual posj I 4391.11+1I1'. 
KS ESI/APCI Duel nega: 437111-Ht. 

HC 1 

Example 
1-349 

c

ii-yL 

--- 	pr---g-- 
N 	'-'0 

O 8.79 

yit,t 

o 

'H
.
NIR (300 MHz, WISO-d,) 	6 	ppm 2.69 Ct. 	3=7.0 Hz, 	2 II) 	3.29 

(I 	J=6.4 Hz. 2 a) 	3.38 ft, J=7.0 112. 	2 ID 3.72 	(a. 	J=8.3 
Rz, 	2 il) 	4.02 (d. 	J=5:4 Hz. 2 H) 4.53 - 4.71 	(m, 	2 II) 	7.' 
(1, 	1=8.2 Hz, 	2 H) 	7.75 (id, 	.14.2 Hz, 	2 H) 7.81 	- 7.93 (m. 	2 
H) 	8.41 	(td, 	J=7.8, 	1..6 'Hz 	1 	II) 	8.66 (t. J=5.8 Hz. 	1 	II) 

	

(d, 	J=5.8 Hz, 	1 /1). 9.92 - 	10.27 	(m. 	1 H). 
VS ESI/APCI Dual pOS1: 	4531.11+H.M. 
H$ ESI/APCI Dual nega: 45111-11-. 

HC 1 

[0523] 
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[Table 21-51] 
Compound 

NO. 
Structure Analytical Data Salt 

information 

Example 
1-350 

OH 	0 
H 

0 

o 

	

-.... 	 ti 
0 

'2 HER (300 MHz, D1(30-de ) 	6 	ppm 1.83 - 1.97 (m, 2 H) 2.11 - 
2.22 (m, 	2 H) 2.61 - 2.77 	(m, 	2 II) 	3.28 - 3.46 On, 	8 ID 4.02 
(rt. 	1,5.6 Hz 	2 ID 4.62 	(a. 2 H) 7.36 (d, J=8.2 Hz, 	2 H) 
7.77 (d. 	J=8.2 Hz, 	2 ID 	8,44 - 8.58 (m, 	1 H) 	10.02 (br. s., 
1 ID. 
MS ESI/APCI Dual dos': 45901+111. 
HS E$1/P01 Dual nags: 45712-1111. 

I-IC I 

Example 
1-351 

OH 	0 

-.... 	 H 

-... 	0 

010 	
o 

• 

1 :HMR (300 MHz, HMSO-de ) 	6 PPM. 2.83 - 2.79 (m, 2 H) 3.31 - 
3.47 	(in, 	2 II) 3.91 	(d, 	J=5.9 Hz, 2 H) 	3.97 - 4.10 (m. 	2 A) 
4.56 - 4.73 (rn, 	2 ID 7.38 (d, 	J=8.2 Hz, 	2 H) 7.84 (d. J=2.2 
Hz, 	2 ID 	8.80 (t, 	J=5.8 Hz, 	1 	II) 	9.92 - 10.29 	(m, 	1 H). 
MS ESI/APCI Dual P051: 408111+31'. 
MS HSI/4PM Dual den: 4041/1-H.1- . 

Example 
1-352 

alifil m  d 	l'  

CV' 

(;) 

'H 11113 (300 kHz. D1130-de) 	6 	PPM 0.79 - 1.02 (m, 	2 H) 	1.14 - 
1 	35 	Is, 	I II) 1.80 -'1.97 (m, 	1 H) 	3.04 - 3.71 	lm, 	8 HS 8.85 
- 7.26 	(m, 	4 11) 	9.84.- 10.28 	(m. 	1 ID. 
IIS ESIAPCI Dual pas l: 363La+Br • 
US ESIAPCI Dual news: 3611.11-E1 . 

N a 

Example 
1-353 

OH 	0 

C 	

1 

	

..- 	
0 ot 

H 

'il ilYR (200 kHz. D460-de ) 	6 	PPM 2.52 - 2.61 (m. 2 H) 2:28 - 
3.58 (m, 4 11) 4.64 (s, 	2 H) 7.03 - 7.14 (m, 	2 H) 7.29 - 7.37 
(m. 	1 11) 1.40 - 7.50 (m, 	3 ID 	8.34 (d, 	1=2.8 Hz, 	1 ID 	9.92 - 
10.23 	(or, 	1 	11). 
MS ESI/APC1 	Dual PO91: 4321.11+111'. 
MS, HSI/POI Dual nest,: 430131-1111. 

N a 

Exam ple 
1-354 

off 	o 

cI

L:x,..11.1.,,

g 

 _on 

1-o 

I 

'11 MIR (300 kHz, 01(s3-4) 	6 	PPM 2.66 (br. s., 	2 H) 	3.42 (t, 
je7.1 Hz, 	2 11) 	3.74 (s, 	3 ID 4.02 (a, 	jl=5.6 Hz, 	2 11) 4.55 
(s, 2 8) 6.64 - 8.74 (m, 2 H). 6.75 - BA (m, 1 u) 6.99 cd,  
J=8.4 Hz, 	1 H) 7.30 (t. 	J=8.4 Hz, 	1 II) 7.78 (rid, 	J=8.4, 	2.5 
Hz, 	1 II) 	8.13 (d, 	1=2.5 Hz, 1 ID 10.02 (br. s.. 	I U). 
ms E31/APC1 Dual P051: 429111411 . , 
HS ESI/i1PCI Dual nega: 4261.11-U. 

Ho I  

Example 
1-355 

OH 	0 

H 

L 

La
c,
(7."  

'H /1118 (300 MHz, HMSO-de ) 	6 	PPM 2.43 - 2.49 (m, 	2 11)'2;24- 
2.32 (m, 	2 H) 3.48.(:d, .1=4.5 Hz, 	2 ID 4.55 	(s. 2 II) 7.03 
7.11 	(m, 	2 II) T.22. - 7.35 (m, 	2 ED 7.51 	(d, 	J=1.9 Hz, 	2 11) 
8.20 - 8.22 	(m, 	1 H) 	10.08 	(br. 	s., 1 11). 
HS ESIAPCI Dual c051: 432111+H11 . 
HS ESIAPCI Dual nese: 4301/1-111- . 

N a 

Example 
1-356 

OH 	0 

H 

1110-.. 1 	F 

..,-- 

,. 
I. 	0  

'11 /11(3 (300 kHz, HMSO-de ) 	6 	rpm 2.51 - 2.e9 (m, 2 ID 3.3 	- 
3.52 (m, 4 11) 4.67 (e, 	2 H) 7.19 (A, 	J=8.5 Hz, 2 11) 	7.38 (d, 
1=8.5 Hz, 	1 10 7.58 (dd. .14.5, 	2.8 Hz, 	1 11) 7.70 - 7.81 	(m, 
2 II) 8.41 	(d, J=2.8 Hz, 	1 ID 	9.94 - 10.12 (m, 	1. H). 
MS ESI/APCI Dual PO51: 466111+H1' . 

11S ESI/APC1 	Dual nega: 464111-111., 

N a 

[0524] 
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[Table 21-52] 

Compound 
NO, Structure Analytical Data 

, 

Salt 
information 

Example 
1-357 

OH 	0 
o9 

L I 1F
F 

111  111114 ma viz, E00-4) 	S 	PPM 1. 	- 2.01 (m, 4 11) 	2.18 - 
2.37 (m. 	2 II) 3.37 -:3-48 (m; 4 II) 4.61 -Cs, 	2 H) 7.26 - 7.44 
(m, 	1 11) 	7.51 - 7.62 (01; 	1 A). 
MS ESI/APC1 Dual posi: 4680011.0. 
MS ES1/081 Dual nega: 	4611.11-11.1- . 

N a 

Example 
1-358 

OH 	0 

rl 

I 
I 	...- 

'H MIR (300 HEis, 11)50-41 	(5 	ppm 1.00. (a, 8 II) 3.01 - 3.17 
(a. 	2 II) 	3.38 - 3.49 (a. 	2 II) 	3.89 	(s, 	3 H) 	4.61 	(a• 	2 IF) 
8.85 - 8.95 (m, 	1 I() 7.34 - 7.46 (m, 2 II) 7.58 - 7.69 (m. 	2 
H) 7,95 - 8.05 (m, 	1 II) 	8.43 - 8.51 	(m, 	1 BY. 
MS.281/061 Dual pOSI: 4401Y+11/ .. 
1.13 ESIAPCI 	Dual mega: 4381.11-11.1- . 

N a 

Example 
1-359 

7.... 	0  xtf
ii--- 

 li-{31-1 

0  . -A  

'11:111E1 (20011 11z, DI(SO-dc ) 	6 	pcm 0.57 - 0.82 (In, 	4 H) 	0.97 
(S. 	6 II) 	3.05 (s. 	2-11) 	3.46 (d.,1=4.4 Hz, 2 ID 3.75 - 2.25 
(m. 	1 ti) 4.50 (s, 	211) 	6.95 - 7.06 	(m, 2 IV 7.18 - 7.29 (m, 

NS ESI/3.301 Dual Peat: 	2881)1+H1t. 
us Esiapci Dual n,esa: 38704-111-. 

N a 

Example 
1-360 

-,- 	CliAH  

	

5 	0 

	

, 
	..--...

7 
 

'HINE «600 liftz, 61480-1d 	6 ppm &al - 0.36 (ro, 2 II) 0 .54  - 
0.60 	(o), 	2 11) 1.19 - 1.27 	(m, 	1 H) 	8.22 - 3.3$ (m, 	4 F1) 3.45 
- 3.52 (m, 2 H) 3.89 (d, J.7.0 Az, 2 ID 4A7 (s. 	2 H) 7.05 - 
7.10 	(m, 1 H) 7 17 - 7'.21 	(rn, 	1 H) 	7.31 	- 7.35 (m. 	1 F1). . 
MS HSI posi: 4091.M11'. 
NS 'ES[ nets: 407tH-Ai'! 

N a 

Example 
1-361 

OH 	0 

" I 
-, 	:, 	° 

MO , 

Ar" 

'11 MIR (300.)111s, DMS0-41,) 	6 	ppm 1.59 - 2.01 (m, 	4 II) 	2.19 - 
2138 (m, 	2 II) 3.42 - 3.48 (ra, 2 11) 	3.70 - 322 (m. 2 H), 3.89 
(s, 3 9) 4.84 (s, no 6.90 (d, 	54.5 Hz, 1 11) 7.39 ((I, 
Jr3.2 Az, 	2 II) 7.86 (d, 	1=8.2112, 	2 ID 7.86 - 1.07 (m, 	1 11) 
8.42 - 8.53 (m, 	1 50. 
HS ESIMPCI pal post: 45211+11.11 . 

N a 

Example 
1-362 

). -(1P 

1, 101 
 

11111/OR (800 Hs, H150-dr) 	6 	PPrn 0.57 ' 0.69 cm, 	210 	0.22 - 
1.06 (m, 	8 11) 1.81 -1..15 (m, 	1 H) 	2.91-.3,09 (m,' 2 II) 	3.38 
- S.48 (m, 2 ID 4.51 	(s, 2 II) 	6.98 - 7,07' (m...2 H) 7.12  - 
7.20 	(m, 	2 II).  
IIS,ESE/Pol Dual posit 3730140. 
MS ESE/A361 	Dual neget: 	3711.11-111- . 

Na 

Example 
1-363 

	

OH 	0 
SS 

	

.411. 	• 

0 . 

HI HU (200 NUE, waso-do 6 Maui 0.56 - 0.83 (ro, 4 ID 1A7 -- 
1.96 (m, 4 11) 	2.13 -.2.34 	(m, 	2 II) 	3.40 - 3.49 (m, 	2 10 1j5 
- 1.87 	(In, 1 In 4:51.(x, 2:11) 	6.96 - 7.07 (m,.2.H) 	7.18 - 
7.29 (44 	2 11). Na 

[0525] 



- 315 - 

[Table 21-53] 
Compound 

NO. 
Structure Analytical Data Salt 

Informallon 

Example 
1-364 

OH 	0 
H ..... 

N 

' 	III 

'E NXIt 	(800 tfltz, HETHANOL-4) 	6 	plaM 2-.34 (s, 	3 11) 2.46 - 
2.59 (m, 	2 H) 3.27 - 3.34.(m, 	2 11) 3.89 	(s, 2 ID 4.55 (s, 2 
ID 	5.02 (s, 	2 11) 	8.90 - 6.99 	(in, 	2 ID 7.07 - 7.15 (re. 	1 11) 
7.17 - 7.27 (at .5 11). 
NS ES1/APCI Dual post: 4251H+Hr. 
11S ESI/APC1 Dual nese: 42311-111. 

N a 

Example 
1-365 

OH 	0 
pH 

F 0  2 
-.- 

1 /I NH (300 1411z, 91160-47 6 	ppm 2.51 - 2.56 (m, 	2 H) 3.26 - 
3.35 Cm, 	2 H) 3.49, (d. 	.1=4.5 Hz. 2 H) 4.59 	(s, 2 ID 7.43  - 
7:22 (m, 	2 H) 7.33 --7.44 (m. 	2 H). 7.48 - 7.57 (m, 	I 11) 7.88 
(d, 	J48.9 Hz, 1 ID 	8.55 (d, .14.0 Hz, 	1 H) 	10.09 (br. s., 1 
H). 
us ESI/APCI Dual post: 4661+11r. 
11S EST/APCI Dual nen: 464114-Hr. 

 Na 

Example 
1-366 

ott 	o 

--- 	H 

	

..- 	is 

	

V. 	a lir 

'11 HP (800 MHz, DHSO-dd 	6 	ppm 2.32 (s, 3 H) 2.42 - 2.48 
(m. 	2 /1) 	3.27 - 3.37 (m, 2 H) 	3.48 (d, 	J=4.5 Hz,- 2 ID 4.52 
(s. 	2 H) 	6.98 - 7.01 (m, 2 t) 7.24 	(d. 	.1=2.5 Ez. 	1 11) 7.37 
(d, 	J=8.5 Hz, 1 11) 7.77 (ad, 	.14.5, 2.5 Hz, 111) 	8,09 (d, 
J=2.0 Hz, 	I II) 	10.06 - (d, J=1.2 Hz, 	1 ID. 
HS ESI/APCI 	Dual posit 4461.1(+11r.  
HS ESI/APCI Dual mesa: 4441H-Er. 

N a  

Example 
1-367 

on --o 
OH 

/ 
I 

...,- 	....... 
i 

NI 

	

-' 

11 11112 (300 l(Hz, DHS0-4) 	6 	ppm 2.23 (d, J=1.9 Hz, 3 ID 	2.52 
- 2.57 	(m, 2 11) 	3.28 - 3,37 (m, 2 H) 	3.47 - 3.53 (m, 2 H) 
4:52 (s, 	2 II) 6.88 (dd, 	.1=8.2, 	2.5 Hz. 	1 ID 	6.96 - 7.05 (:n, 
2 11) 	7.29 	(t, 	J4.7 Hz, 	1 II) 	7.77 	(dd, 	.1=8.7, 	2.5 11z, 	1 H) 
8.09 	(d. 	J=1.9 Hz. 	1 /1) 	10.06 	(br... s:, 	1 	ID. 
MS ESUAKI Dual pOSi: 420thaHr. 
115 ESI/APCI Dual neaat 4281.11-131- . 

Na 

Example 
1-368 

OH 	0 

(YLII--eN 

'II MR (300 MHz. DIS0-4) 	6-ppm '2.23.(d, J=1.9 Hz, 3 H) 2.53 
_ 2.59 (m, 2 H) 	3.28 - 3.48 (m, 4 11) 4.51 Cs, 	2 10 	6.94 - 
7.02 	(m, 	2 11) 7.04 - 7.10 	(re, 	1 ID 	7:18 	(t, 	.14.2.11z, 	I 	II) 
7..76 (dd. 	.14.5, 2.5 Hz, 1 li) 	8,07 (d, 	J=2.0 Hz, 	1 ID 	10.64 
(br. 	s., 	1 H).   
HS ESI/APC1 Dual posi: 43011Hi1`. 
HS ES1/1PCI Duel nega: 428N-Ht. 

N a  

Example 
1-369 

H 

01 

' 	110 

'H NE (300 KHz. HETHAHOL-d4) 	6 ppm 2.49 - 2.61 (m, 2 11) 
3.33 - 3.38 	Cm, 	2 II) 	3.89 (s, 	2 /I) 	4.513 (s. 	2./) 	5.16 	(s. 	2 
II) 6.93 - 7.01 	(m. 	2 ID 7.21 	- 7.29 (re, 	2 11) 7.29 - 7.35  (M• 
2 ID 7.39 - 7.48 (m. 1.H) 7.51 - 7.59 Cm. 1 ID. 
HS,ES1/APC1 	Dualpest:445110-Hr. 
HS ESI/APC1 Dual neaa: 4431./1-111-. 

N a 

Example 
1-370 

OH 	0 

....,. 

H o 

40  
1 	V 

9r NKR (600 MHz, DESO-ds) 	6 PPM 0.34 - 0.39 (m. 2 H) 0:47- 
0.52 (s, 	2 II) 1.16 (s, 3 Hi L43 - L54 (m, 2 ID 2.99 - 3.13 
(in, 	2 A) 	3.42, (d. 	J=4.1.11z, 	2 El) 	2.71 	(a, 	2 H) 4.45 (s, 	2 11) 
6.84 (d, 	.14.3 Hz, 	2 ID 7.16 Cd. J=8.3 Hz, 	2 Ill. 
HS ESI post: 3891H+Er, 4111.11+Har. 
MS ESI neat,: 38711-E1-. 

[0526] 
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Table 21-54] 
Com pound 

No 
Structure Analytical Data 

. 	 . 
mfmsamax jori 

Example 
1-371 

OH 	0 
H 

110.o 

C> 

'11 EH (500 lillz, DILSO-4) 	6 	PPM 2:03 - 2.21 (m. 4 II) 2.46 - 
2.54 	(in. 	8 11) 3.28 -,3.39 (o, 	2 10 3.48 --3.50 (m, 	2 H) 	3.50 
_ 3.71 	(n), 	3 11) 	744 - 7.16 (m, 	2 II) 7.24-- 7.36 (m, 2 11) 
9.74 - 10.47 5s, J. U. 
HD ES] /APC1 Dual post: 377 trill' , 389114iNal 1. 
liS ESUAPC1 Dual mega: 37511-111-. 

N a 

Example 
1-372 

ori
ti.1  yr! 

C - MS 

i'D 

, 0150-4) 	6 um 2.43 	2.46 (m, 2 H) 8.33 - z 	 - 11'11011 	(300 lill 
3.85 	(a, 	2 11) 	3.38 -.3.44 	(m, 	2 II) 	4.48 - 4.50 	(in, 	2 9)5.13 
(s, 	2 ID 	6.97 - 7.03 (M. 2 FD 7.20 - 7.-25 (s, 2 II) 7.39 - 
7:45 (a, 	I ID 7.84 - 7.90 (m, 	1 11) 	8.52 - 8.56 (s. 	1 ID 	8.65 
 8.08 	(m, 	1 	II). 

ESI/APCI Dual nazi: 412L11+111'. 
MS ESI/APCI Dual mesa: 4101I-H.R. 

N a 

Example 
1-373 

OH 	0 

o 

0  . 

'H MIR (300 MHz. METHANOL-did 	6, PPM 2.45 - 2.61 (o, 5 2) 
1)32 - 8.34 	rm. 	2 11 	3.89 (s, 	2 10 	4(m5 	2 HI 	5.12 4s, 2 
H) 6.93 - 7.01 	(m.) II)-  7.18 - 7.28 (mi. 	3 flT 7.34 - 7.40 (to, 
1.11) 	7.89 - 7.77 (m,.1 ID. 
MS ESI/APC1 Dual Nei: 42612+111*. 
112 ESI/APC1 Dual nese: 42412-111- i 

N a 

Example 
1-374 

OH 	o 

0 

.- 

.y 

...., 	 H 
'6 MIR (SOO Iills, D1160-4) 	6 Arm 2.40 - 2.49 (m, 	2 H) 2;22--- 
3.29 (m. 	2 II) 3.45 (d. 	1=4.5 Hz, 2 II) 4.47 	W, 2.H) 	5.15 (a, 
211)698-708(ain, 	1 II) 7.09 - 7.17 (m, 1 II) 7.17 - 7.25 
Om, 1 ID 7.29 - 7.50 (m, 5 11). 
MS ESI/APCI Dual PPSi: 4291.11+111'. 
NS ESI/APCI Dual mega: 427LH-III. 

N a 

Example 
1-375 

OH 	a 'HIIMR(800.1(Hz. 050-4) 	6' ppfil 2.41 	- 2,.49 (in, 2 ID 	3.19 
2.28 (a, 	2 In 3.45 (a, 	54.4 Hz, 2 H) 4.43 (s. 2 ID 5.12 (s. 
2 ID 	6.94 - 7.02 (in, 	2'-:H) 7.12 - 7.26 (m, 2 10 .7.34 - 7.42 
(to, 	2 H) 	7.54 - 7.62. (in, 	2 I). 
115 ESI/ARCI Dual POsi: 49511+Hlt. 
IS ESI/APCI Dual mesa: 4931.11-111- . 

N a 

Example 
1-376 

ad 	'o 
ocil

ir
.„..TOrt 

ti
o 
 011 

IR nli? (300  MHz, 01180-dz) 	6 PPM 1.10 (t. Ji.6 Hz, 8 11) 3:40 
- 2.50 (m, 	2 IS 	2.54 - 2.67 (ni, 	2 ID 	3.23 - 3.35 (m, 	2 II) 
3.47 (d, 	Jr4.5 Itz, 2 II) 4.5r Is 	2 II) 6.90 - 7.07 G 	ID 

1 	H). 	

, 	3 

	

7.29 (In, 	2 ID 7.75 (dd. 	114.4, 	2.5 Hs, 	1 11) 	8.07 	(s, N a  

Example 
1-377 

OH 	0 

..^..„..PH 
r-n 8 

1 a  

W . 	
I 

1 NH (300 MHz, 01150-4) 	6 razin 0.91 (t, J=7.3 Hz, 3 H) 1.50 
- 1.69 (m, 	2 R) 	2.49 - 2.62 (m, 4 II) 3.21 - 3.42 (in, 2 11) 
3.49 (d, 	144.4 Hz. 	2 11) 	4.51 	(s, 2 ED 	8.89 - 7,07 (m. 	3 11) 
7,21 	(m, 	.14.5 Hz. 	2 113 7.89 - 2.79 (a. 	1 11) 	8.03 - 8.12 	(m, 
1 	11). 

N a  

[0527] 
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[Table 21-55] 
Compound 

No 
Structure Analytical Data Sett 

InformaSon 

Example 
1-378 

OH 	0 

AN 	H  
Lo 	 1  

,-----,-- 	---..... II I 	j 	-.,-.-- 

111101R (300 KHz, DItS0-4) 	6 	ppm 1.21 	(d.J.7.0 Hz, 6.1) 	2.40 
- 2.50 (M, 2 H) 	2.82 - 2.98 (m, 	1 11) 	3.19 - 3.41 	(m, 2 II) 
3.48 	(d, 	1.4.4 Hz, 	2 A) 4.51 	(s, 2 11) 	8.85 - 7.18 (m, 	3 H) 
7.18 - 7.36 (m. 2 19 7.68 - 7.85 (m, 	1 ID 7.97 - 8.19 (a, 	1 
II). 

N a  

Example 
1-379 

OH 	o 

1
.1 ,, ,,, " 

"- 

1 

L-g<  

'H NER (300 l/Hz, DIISO-rb) 	6 	ppm 2.18 (s. 	2 M 2.41 - 2.55 
(m. 	2 H) 	2.27 (t., 	.7.1 Hz, 	2 H) 3.52 (d, 14.5 Hz, 	2 A) 

	

-. 9.0 Hz, 2 H) 	8.96 - 4.47 (s, 2 H) 4.72 (o. J 7.04(m, 	1 H) 
7.00 	- 7.13 	(1), 	2 H) 	10.10 	(br. 	a.. 	1 	I). 
HS ESI/APCI Dual pOSi: 4171.1411'. 
HS ESI/APCI Dual nega: 41511-11.11. 

N a 

Example 
1-380 

OH 	0 

40 ,D  1 	0 

...-.  

0 

'A AIR (200 1411z, DI1S0-4) 	6 	ppm 2.40 - 2.50 (m. 2 H) 3.24.- 
3.31 	(m. 	2 A) 3.43 (d, 	J4.4 Az, 2 H) 4.49 (s. 2-H) 	5.30 	(s. 
a H) 	6.82 - 6.89 Cm, 	1 ED 7.22 - 7.50 (m, 5 11) 7.62 - 7.69 
(m, 	1 ED 	8.09 - 8.15 	(a. 	1. H). 
MS ES1/APCI Dual POSI: 41211+W. 

IS ESI/APCI Dual nega: 4101/-H1".
N a 

Example 
1-381 

OH 	o 
H 

1 

IS 
' 0 

1 10112 (300 HIlz. DISO-d,) 	6 	ppm 2.18 (s. 3.H) 2.36 - 2.47 
(M. 	2 H) 	3.15 - 3.25 (m., 2 11) 	2.48 (d, .1=4.5 IL 	2 H) 	4.45 

2)
8 	2 ID 	s.oe (s, 	2 II) 	6.91 - 7.01 11) 	7.01

. 	
- 7.11 	(m. 

A 	7.21 - 7.53 (m, 	5 11) 	9.94 - 10.22 Cm. 	L H) 
liS,ESI/APCI Dual Post: 4251.16111 . 
115 ESI/APCI Dual nega: '428111-111- . 

N a 

Example 
1-382 

OH 	0 
tH 

. 1 

Ill NE (3601h, DED-ds) 	if ppm 2.33 - 3.50 (m. 2 ID 2.66 - 
2.86 (m. 	2 II) 3.15 - 3.31 	Go, 	2 111 3.39 - 3.48 (m. 	2 11) 4.18 
(t. 	Jr5.9 Hz, 2H) 4.48 	(s, 2 ED 8.85-6.96 (m, 	2  ID 7.22 
(m, 	2 	A) 	10.06 	(hr. 	a.. 	1. J). 
118 ESI/APCI Dual posi: 4174114111 . 
1115 ESI/i1PC1 Dual nega: 415111-HY. 

N a 

la m8
Exaple 

OH 	0 

41 . ....34 

tH IDAR (300 MHz, DEO-de ) 	6 	pPM 2112 (s. 3 H) 2.43 - 2..55 
(m. 	2 II) 	2.78 (ut. 	141.3, 	5 7 Hz, 2 li) 	3.19,-3.30 cm, 2 ID 
3.49 	(d, 	1.4.5 Hz, 	211)4.18(t, 	1.5.7 Hz, 	ID 4.46 (s. 	2 
11) 

H)
8.86 - 	6.96 	(m, 	1 	H) 	7.03 - 7.11 	(6), 	2 11 

2  
) 	10.08 	(br. s., 

KS ESI/APCI Dual PCCi: 4311/4111'. 
HS ESILAPCI Dual  Dago: 4281M-HY. 

N  a  

Example 
1-384 

OH 	0 

g 

0  .--J4 

'11 ME (300 MHz, DILSO-4) 	6 	ppin 	2.46 - 2.54 (al, 2 H) 2.71 - 
2.91 	(m. 	2 H) 	2.23 - 3.32 (m. 2 11) 3.48 (d, 	J=4 5.Hz. 	2 H) 
4.21 	- 4.29 (m. 	2 11) 4.48 (s, 2 H) 7.01 - 7.24 (m. 	3 11) 
10.06 	(br. 	s., 	111)- 
HS.E31/AP01 Dual posi: 4351141'. 
NS HSI/MCI Dual nega: 4331I-H11 . 

N a 

[0528] 
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Table 21-56] 
Compound 

o 
Structure Analytical Data nfornsion 

Snit 

Ex1-385 
ample 

	

544 	9 
ls> k`---°" . 	A 

	

Ltss.t- 	9  

i 	I 	z.• 	Il 
Lire'',  ' 

'11 XMR 	(590 MHz, 	11MSO-di) 	6 	p,w 2.32 	(s. 	3 11) 	2.40 - 2.50 
Oh 	2 10 	3.13 - 	3.42 	(Si. 	2 11) 	3.42 - 7.53 	(t 	2 II) 	4.64 	(s, 
2 39 	7.02 	- 7. t3 	(a. 	2 ID 	7.18 - 7.27 	(a, 	2 10 	8.03 	- 8.16 
(a, 	1 	.9) 	8.79 -- 3.47 	(a, 	1 	FL 
MS ESI/APCI Dual poi: 4:SNIFF. 
MS ES18,N21 	Dual 	anis: 4111.1.1-83.. 

N 

Example 
1-386 

0H 	0 
t 	1' 

‘6 

„I. 	! K 
"\)-' 	. 

II XMR 	(300 MHz, 	dz.) 	6 	Doe 2.19 (a, 	6 10 	2.40 - 2.50 
1(a. 	2 II) 	3.23 - 3.16 	(a, 	2 11) 	3.44 	(4, 	14,4 Hz, 	2 E) 	4.52 
(z. 	2 ii) 	6.5"0 - 	5.77 	(m, 	1 	ft) 	(5.80 	- 	6.86 	Cm, 	I 	10 	6.86 	- 
5.96 	(n. 	2 11) 	7.07 	- 	7.18 	(a, 	1 	11) 	7.21 	- 	7.32 	(a, 	2 ID. 
.2 ESI/APC1 Dual 	DOS 1 t 	425NIFIV. 
S ESI/APC1 Dual nod: 423N-Er. 

N a 

Example 
1-387 

	

am 	9 
A,. ,L,,,,-,,..,-OH 

1 	I 	it 	8 

	

rA8to 	° 
Th.,..$ 

	

i 	z 
•-•,,,,.„.. 

1 ,J, 

II MR 	(300 MHz, 	DMSO-du) 	5 	porn 2.30 	(s. 	3 ID 	2.49 - 2.54 
(0. 	2 10 	3.24 - 3.20 	(a, 	2 11) 	3.46 	(0, 	14.5 Hz, 	2 11) 	. 
(s, 	2 	II) 	5.10 	(s-. 	2 	JD 	5.99 	- 	7.07 	(1z, 	I 	II) 	7.08 	- 	7.24 
410 	7.73 - 	7.39 	(n. 	2 11) 	9.89 	- 	I D. 17 	(a, 	I 	ID. 

'MS 	F.31/31)(1 	Dual 	pusi: 	4443(11+1[1'.443(11+1[1'. 
S ESIMPCI NM nega: 441N-11r. 

N a 

Example 
1-38g 

9" 	p 

	

.,....1.yy,), 	..., 	,014 
1 	1

, 
	A' 	11 

	

'Y ''' 	° 
1 /4-r ---1,-- 

.‘,....,..e.^....r.,--4.%  
1,..pc.  

11 NMR 	(339 MR:, 	01,150-dz) 	6 	apa 	2.17 	Cs, 	3 Ii) 	2.43  
(n, 	2 3) 	3.21 	- 3.28 	(m, 	2 Hi 	3-49 	(d. 	1,4.4 Ilz, 	2 H) 	4.45 
(s, 	2 	11) 	5.98 	(s, 	2 	10 	5.91 	- 	7.01 	(a, 	I 	II) 	7.02 	- 	7.11 	(11, 

hi 	7.16 - 7.28 	(a, 	2 10 	7.45 - 7.55 	(a, 	2 10 	9.93 - 	ID, 17 
(a. 	1 	10. 
MS ESI/APCI 	Dual 	post: 	443.111+111'. 

1MS ESI/APCI 	Dual nega: 	441 CM-H1 

a 

Example 
1-389 

	

OH 	0 

-,ANA / 	or, ^ 
I 	i 	N NT 
L.,,,,,

0 
	0 

	

l.„ 	
'ti'' 

T 	h 
'.".1 	8 

H MR 	(300 MBa, 	9 . 	ds) 	6 	pp; 	. 	4.44 - 2.49 
(0. 	2 ID 	3.22 - 	7.29 	(a, 	2 11) 	3.46 	id, 	3=4,,S Hz, 	2 Pi 	4.48 
es, 	2 	II/ 	5.13 	(s, 	2 	11) 	6.91 	- 7.01 	(a, 	I 	II) 	7.02 	- 	7.12 	(a, 
1  11) 	7.34 - 	7_47 	(a, 	2 11) 	7.54 - 	7.55 	tr.. 	2 10 	9.92 	- 19.17 
a, 	I 

MS ESI/APC1 Dual 	posi: 509['8+1)'.

‘"tI/' MS n1/m( Dual nega: 507IM-Hi. 

N a 

Example 
1-390 

	

qx 	0 

	

.o

J. 	

Ail 
Trli 

6 

L 

r:l
. 
 10 

0 P1Mli 	(200 9i Hz, 	01180-118) 	5 	ppz. 1.05 - 	1.41 	'Ca, 	4 	H) 	1.58 - 
.79 	(m, 	3 10 2.00 - 2.13 	(a, 	2 10 	2.46 - 2.55 	( 	3 10 	3./9 
3.51 	(a, 	6 ID 	4.17 	- 	4.33 	(Is, 	1 	H) 	6.83 - 6.93 	(a, 	3 H) 

.0 - 7.32 	(a, 	2 1) 	9.91 	- 	10.14 	(a, 	1 	ID. 
MS ESIMPCI Dual Put;: 403N+1131. 
119 ESI/5PCI Dual nega: 401 N-11r- 

N a 

Exam le 
1-391

p 

6H 	o 

,.}.+.,,.,.„.,^.ym, 
I 	Fi 	1,1 

o 

r-1 n..1‘....- 	-\I-AIb.,--* 

'11 NH 	(300 MHz, 	DMS0-(14) 	6 	ppa 1.21 	- 	1.64 	(a. 	5 10 	1.66 - 
1.95 	(a, 	3 10 	2.47 - 	2.56 	(a. 	2 10 	3.19 - 3.45 	Co. 	6 11) 	4.52 
- 4.60 	(a. 	1 	II) 	5.35 	- 	6.95 	(a. 	3 10 	7,21 	- 7.31 	Ca, 	210 
.92 	- 	10.08 	(a, 	I 	HI. 
S 851/AkC1 Dual 	Dos]: 	403[MIIII. 
S ESI/A2C1 Dual 	nega: 	401[11-21-. 

[0529] 
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[Table 21-57] 
Compound 

No. 
Structure Analytical Data Salt 

Information 

Example 

1-392 

	

OH 	0 

r•A\,,k, 	-0 

	

I 	x 
5,,,n ,48.,a 	a 

1MS 

'ft 588R (300 MHz. 	03430-4a) 	0 	pan 2.31 	 2.40 	40 

(m. 	2 1) 	3.16 - 	3.44 	(a. 	2 11) 	3.48 	(4, 	1=4.5 Hz. 	2 H) 	4.50 
(s. 	2 	f!) 	6,94 	- 	7.09 	(o, 	Z 	H) 	7.16 	- 	1-29 	(a. 	2 	H) 	7.92 	- 
7.65 	(a, 	1 	H) 	7.98 - 	8.01 	Cm, 	I 	ID. 

MS ESI/A?C1 	Dual 	;nal: 448 01+10 t . 

	

ESliAPCI Dual 	nega: 444[M-Hr. 

Example 

1-393 

OH 	0 
i 	11 

..- -4....,--- 'le 
i 	l 	9 

,Tr-zo 	0 

1555. 	'58-. 
r 1 

'H A'41 	(300 4/h, 	19/30 	 2.31 	(s. 	3 H) 	2.50 
CL 	2 H) 	3.26 - 3.42 	Cm, 	H) 	3.43 - 1.52 	Cm, 	2 H) 	4.52 	Cs, 
2 	6.59 	- 7.10 	in. 	2 117 	7.I6 - 7.27 	Oa, 	2 111 	1.59 	- 	7.79 
(z, 	I 11) 	7.86 	- 	7.92 	01, 	I 	10- 
MS ESI/APC1 	Dual 	nos I: 	43008411,', 

LS ESI/APCT Dual 	nen: 42314-Hi. 

Example 

1-394 

ow 	0 
A 	o'i 

A' 

)- 

11 6318 	(300 MHz, 	1:9450-46) 	5 	PPM 2.31 	is. 	S II) 	2.35 	(n. 	2 11) 
'51 	- 	2.53 	0o, 	2 II) 	3.29 	- 	3.30 	(m, 	2 H) 	3.43 	HI, 	1554.5 	Hz, 

2 	8) 	4.48 	(s. 	2 H) 	4.95 	(a. 	2 71) 	7.2) 	- 	7.25 	Cm, 	2 13) 	7.32 - 
7.35 	(z, 	1 	:0. 
33 SWARD! Dual 	ass): 4541.115-Hr. 
MS ESI/APC1 Dual 	nega: 422[8-113". 

.N a 

Example 

1-395 

	

914 	o 

-4,.......‘,...11...tr.,--.„..,OH 
I 	i 	H 	a 

15u.'̂‘N5D5 	° 

LY- `5)  
1-.-., 

H 15914 	(600 MHz, 	951510-51/1 	6 	ppm 	1.30 - 	1 AO 	(a, 	I 	0 	1. 52 - 
1.62 	Cm, 	I 	10 	1.65 - 	1.73 	(a, 	3 	11) 	1.74 	- 	5.82 	(m, 	1 	le 	t . S5 
- 	1.94 	(z, 	I 	li) 	2.93 - 	2.13 	(a, 	I 	ll) 	2.44 - 	2.57 	(c, 	3 FO 
3.10 	- 	3.19 	(ra, 	1 	11) 	3.25 - 	3.48 	(n. 	3 	115) 	1.13 	- 7.12 	(11, 	1 
10 	7.22 	- 7.22 	(m, 	4 ID 	9.92 	- 	10.27 	(8, 	1 	I). 

MS ES3/APCI 	Dual 	moa 5 : 	373040114. 
MS ES1/APCI 	Dual 	nega: 	371[8-10"- 

1 

N  

Example 

1-396 

OH 	O. 
11 ._,....,, 	,,. 

II 	I0H 
 

--czz 

CHI A ° 	a 

"-...,- a 

H nal 	(300  Ham. 	DM50-84) 	6 	PPM 	0,29 - 4.41 	(a, 	7 1) 	0.47 
0.55 	in. 	7 11) 	1.15 	(s. 	311) 	2.39 - 2.54 	(0, 	2 11) 	3.49 - 3. 32 
Cm 	2 10 	3.45 	(51, 	7=4.4 Hz, 	2 10 	4.02 	(s, 	2 10 	4.47 	(a, 	2 H) 
5.75 	- 5.84 	Cu. 	I 	10 	7.56 -- 	7,65 	(m, 	III) 	3.01 	- LOS 	(it, 	I 
10 	10.04 	(jr. 	s., 	1 	H). 
MS SSI/APCI Dual 	pas i : 	39901073'• 

 

S E31/3991 Dual nagn: MN-EL 

N 

Example 

1-397 

OH 	0 'H (MR 	(300 MHz, 	D450-4a) 	8 PPM 	0.04 - 9.14 	(m, 	2 60 	9.35 - 
0.47 	(a, 	2 10 	0.69 - 0.86 	(m. 	1 	11) 	1.63 - 	1,66 	(a, 	2 H) 	2.40 

	

2.50 	(m, 	7 ft) 	3.22 - 3,32 (m. 	2 /0 	3.48 	01, 	1=4.5 liz; 	219 
4.21 	- 4.32 	Cm, 	2 10 	4.43 	(a, 	213) 	542 	- 6.81 	(a, 	16) 	7.58 

	

7.65 	(u, 	I 10 	5.05 - 8.11 	in, 	1 	ID 	10.07 	Dm 	s.. 	I 	H). 

MS ESI/APCI Dual posh 390[84111'. 

	

.,5 ESt/APC1 Dual 	nega: 	3$81M-10'. 

hr a 

Example 

1-398 

iOri 	0 
- om  

I. 	.L... 	o 
91 	58  

1.-5' 1-1.1-'54a 

	

tc.... 	^',...7(.% \ 

11...el..... 

\y y 
y 

 
H 7448 (300 MHz, 01260-4) 	a 	PR 2.41 	(a, 	3 a) 	2.43  - 2.54  

, 	2 II) 	3.23 - 3.20 	0. 	2 H) 3.49 	(4, 	J=4.4 Hz. 	2 HI 4.49.   
• 2 11) 	5.07 	(a. 	? 10 	3.95 - 7.02 	in, 	2 H) 	7A7 - 7.24 	Cia, 
ID 	7.27 	(d, 	1=1.6. Hz. 	I 	/1) 	7.74 	(dd. 	I=1.8. 	2.2 	HM.. 	I 	10 

8.51 	(d, 	1,2.2 Ha, 	I 	ID 	9.91 	- 	10.17 	(1, 	1 	1). 

MS 551/91701 	Dual 	pus i : 	426(4113`. 

MS 831/51881 	Dual 	nega: 4241-9-70". 

[0530] 
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Table 21-58] 
Compound 

o 
Strud ure Analytical Data Set 

information 

Example 

1-399 

I. 	IL 

K'Th--1(-- 
t,

i 	
..j. 

ir 	-0,  
o /4\  

,....a.A:5-.., 
II 

on 	o 	

o

- 11 NMR 	(209 8)I:. 	OMSO-c14) 	6 	pan 4.74 - 6.63 	(a, 	211) 	0.87 
Da 	2.19 	- 	2.35 	Im. 	2 li) 	3.04 	- 2.19 	(a, 	2 II) 	3.45 

- 	3.64 	(a, 	10 	7.13 	- 	7.41 	(a, 	5 	H) 	0.70 	- 	10.24 	(s. 	1 	11). 
MS ESI/APCI 	Dual 	peal: 	3457.21411r. 

MS ESI/APCI 	Daal 	nega: 	543[31-177'. N a 

Example 

1-400 

	

401 	? 
,.-5., 	OH 

	

1 	U 	11 
0 

.L 

t' 
di  

II 7rallt 	(300 MHz, 	I4481)-da 	6 	ppm D.73 - 0. 	(a, 	0.98-

4,-,,,4.. .97 	Da, 	7 11) 	2.20 - 	Z. 41 	(a. 	2 M 	3.07 - 	3.'25 	Cu. 	0) 	3.41 
3.0 	Cu, 	4 H) 	7.25 	- 7.41 	Cu. 	4 	10 	9.75 	- 	10.21 	(o, 	1 	10. 

MS 2314/19C1 	Dual 	oos i : 	3794.Mit. 
MS ESI/APCI 	Dual 	nega: 	37741-01"- N a 

Example 

1-401 

9F, 	9 
'0. 	'OH 2.51 

I 	' 	H 	
3a- 

 
",,.4.4.4.0 	' 

1,-„..82,, 
6 	I 
a......5,5,50,...-Thra.k., 

--k), 

HI NSW 	(300 MHz, 	DMS0-14) 	6 	Ppe 2.40 - 	(a, 	2 ii) 2.49 - 

	

Cm. 	3 11) 	L21 - 3.29 	(a4 	2 ID 	3.4 	(d, 	P.4.4 ila. 	2 TO 
.49 	(s, 	2 	II) 	3.11 	(5, 	2 11) 	9.96 	- 	7,05 	(a, 	2 	11) 	7.15 	- 	7.28 

(a, 	3 0) 	7.78 	(04, 	1-1. 0, 	1.7 	Hz. 	1 	II) 	8.40 	(del, 	1=4.8, 	1.7 
2, 	I 	1.1) 	9.98 	- 	10.13 	(m, 	1 	11) 

„S ESI/APO Dual 	pea I , 	426131411.1'. 
MS ESI/APCI 	Dual 	uegtu 	13 418-10i. 

N a 

Example 

1.402 

en 	0 
I 	11 	

," ,-7"--c>.( 	-Ne--, 
I 	1 	n 	4 
'-tr-%o 	° 

1 	
"-,,,s  

W
-

- 

0 NA 	(200 MEI. 	DMSO-d,;) 	6 	ppa 0.99 - 1.42 	(a, 	4 11) 	1.54 
.80 	(P, 	3 	11) 	1.97 - 	2. (4 	(a. 	2 115 	2.40 - 2.63 	(m. 	2 11) 	3.16  

	

3.6s. 	6 H) 	4. 	- 4.30 	(a, 	I 	10 	6.94 - 7.16 	fa, 	4 10 g 4 	0 
.90 - 	10.31 	ie. 	I P3. 
S ESI/APD1 Dual 	posi: 	421 [11)07% 

$ ES 143PCI Dual 	negn: 	419 (74-111I. 

N a 

Example 

1-403 

08 	0 
i 	)1.......-- 	.On a.

z, i 	
1 	91 	i 

--tyl ,a) 	 F 	 17. 

I  .I. 

 

0 8)40 (200 MHz, 	DM50-ds) 	6 	Do 1.06 - 	4 	(a, 	d 3) 
. 83 	(a, 	310 	2.00 - 	2.18 	(n, 	2 11) 	2.40 - 2.63 	( 	2 A) 	3.17  
3.52 	On, 	6 10 	4.20 	- 4.48 	Cu,, 	I 	H) 	7.06 - 7.20 	IL 	2 71) 
61 	-, 	7.73 	(a, 	2 	11.) 	9.91 	- 	10.14 	(m, 	I 	!I). 

MS ESI/APCI Dual posi: 	471145174r. 
S ES I/APCI Dual 	'leen: 	419 (0-01'. 

N a 

Example 

1-404 

OH 	p 
i 

	

"e1 	0 
iji4=o 	° 

007-

ii 	

---, 	.-"Ii's. 

i4-'Kici'lCzi 

11 MR 	(200 MHz, 	DXSO-61) 	6 	ppe 0.51 - 0.73 	Dx. 	7 10 0.89 - 
1.00 	(a. 	110 	1.83 - 	1.99 	(a, 	I 	10 	2.45 - 	2.61 	Cu. 	210 	3.26 
- 3.58 	(a, 	4 117 	4.55 	(5., 	2 10 	6.55 - 	6.94 	(a, 	I 	fl) 	7.00 - 
7.4B 	(a, 	2 (0 	7.23 - 	7.35 	(m, 	2 B) 	7.43 - 7.53 	Co, 	1 	10 	7.93 
- 	8.01 	(a, 	I 	ID 	10.01 	- 	10.19 	(a. 	I 	II). 

S 8314461101 Dual pool: 	438 WHY- 

N a  

Example 

1-405 

OH 	.. 

xm  
1
r- 	

9
ilky`i!c 

a 

	

`5e-tlaM 

/i 	
ii
-  

o 	° 

'----„:7  I 1 
0----,--,i 

4 

111111 	(209 MHz, 	10130-44) 	6 	ppm 2.49 - 2.53 	Da, 	2)0 	3.27 

(I, 	107,1 	Hz 	2 	10 	3.50 	(41, 	)8:4.4 	Hz, 	2 	fl) 	4.49 	(a, 	2 11) 
5.16 	(a, 	2 ir; 	6.04 - 7.03 	(a. 	2 II) 	7.17 	- 7,26 	(a, 	2 A) 	7.66 
(do. 	108.4. 	0.0 Hz, 	I 	H) 	7.97 	(40, 	1=8.4, 	2.5 	Hz, 	I 	1) 	8.63 
(199. 	102.5. 	0.6 	Hz. 	I 	H) 	9.97 	- 	90.17 	Ia. 	I 	ID, 
MS ESI/APC1 	Dual 	pas i 7 	446(0+10'. 

MS ESI/APM 	Dual 	nega: 	4441M-11.F. 

N 

[0531] 
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[Table 21-59] 
Compound 
-Nil 

Structure Analytical Data Salt 
Information 

Example 
1-406 

H 	0 

. 	
a 	

p 

o ° 

s 

,., 	li 

Li--. 

III Mill 	(300 gar. 	0950-44) 	a 	pas 2.43 	(d, 	3=1.1 	Hz, 	3 113 	2.46 
- 	2.52 	(r5, 	2 fo 	3.22 	- 3.31 	(re, 	2 10 	3.48 	(4, 	14.4 Hz, 	2 1) 
4.49 	(4 	210 	5.33 (s, 	2 10 	6.96 - 7.06 	04 	2 10 	7.17 - 7.36 
(a, 	210 	7.49 	(4, 	1-1.2 	Hz, 	I 	H) 	9.96 	- 	13.17 	(a. 	1 	10. 
MS E9 IAPC1 Dual post: 432 (m+ar. 
MS ESIAPCI Dual nega: 4305M-1W. 

N a 

Example 
1-407 

on 	. 
(Cr-karY-c° H 	a 

a 

=..,4==. 

	

!=. 	El 

n0..c  

111!NMR 	(300 MHz, 	D-250-do 	6 	ONO 31.42 - 2.49 	(a, 	2 50 	3.21 - 
3.38 	(a. 	2 50 	3.44 	(4. 	1=4.5 Hz, 	2 H) 	4.45 	(s. 	250 	5.02 	(S. 
2 0) 	6.95 - 7.08 	Da, 	2 II) 	7.15 - 	7.23 	Os, 	2 10 	7.24 	(4. 
1=4.4 Hz, 	I 	II) 	7.84 	(s, 	110 	7.29 	(51, 	1=4.4 Hz, 	i 	73 	9.94 - 
i0.12 	(m, 	1 	0). 
MS E5IAPC1 Dual pas i : 457114431. 
MS ESIAPCI Dual 	nega: 	455,9-111 -.455.9-111 -.-3  

N a 

Example 
1-408 

	

OH 	
? 

y°}1 

	

l! 	15 	6  

tri. 

'11 5TI5 	(600 MHz, 	DM50-4,3 	o 	ppa 2.32 	(a, 	3 10 2.51 	- 2.62 
(a. 	2 II) 	3.32 - 3.40 	(a. 	2 .6) 	3.46 	(d. 	3=4.5 Hz, 	2 8) 	4.50 
(s, 	2 H) 	7.52 - 7.19 	(a, 	2 0) 	7.13 - 	7.26 	(m, 	2 11) 	8.53 	(s, 
2 	10- N a 

Example 
1409 

taH 	0 1 	II t"......!=. 
/(14 

L.. --L. n 	0 

.!=a..-- 	1=-4,-*  
P eck) 

IS NMR 	(600 MHz, 	DMSO-di) 	5 	pp 2.16 	Cl. 	1=6.8 Hz. 	2 13) 	2.26 
(..S. 	3 li) 	2.40 - 2.50 	(m. 	2 10 	2.08 	(I, 	34.6 Hz, 	2 10 	9.43 
(d, 	1=4.1 Hz, 	2 10 	4.44 	(s, 	2 H) 	7.07 	- 7,15 	Cu,, 	2 III 	7.37 - 
7-45 	On, 	2 10 	7.62 	(d. 	1-1.7 Hz, 	110 	7.87 	(d, 	341.1 Hz, 	t 
01 	10.08 	(5, 	144.5 Hl: 	1

61 
 H). 

MS ESIAPCI Dual posit .14 	MCC. 
MS E5IAPC1 Dual nags: 444[M-0)'. 

ri  a  

Example 
1-410 

CH 	0 

,.k;-.rITAH 

	

LIA93 	° 

L t"--N 
c jl 

LK
, 

 

'H Ng (900 MHz, 	DMS0-d) 	6 	pre 	2.17 	(a, 	3 11) 	2.45 - 2.58 
Hz, 	2 /0 	3.26 - 3.36 	(0, 	210 	3.48 - 3.55 	(m. 	2 10 	4.49 	(s. 
2 10 	4.89 - 5.08 	(a. 	2 11) 	7.62 - 7.60 	(a, 	I 	113 	7.9! 	- 8.01 
(m, 	I 	H) 	10-06 	Or. 	a., 	110. 
MS ESI 	Dual posit 	418118011'. AM 
MS ESI/APCI Dual mega: 	416534-1131. 

N a 

Example 
1-411 

' 

o 
o 

N 

•=0---!.....A 

lil OR (300 MHz, 135150-4) 	S 	PM 	9.05 - 0.16 On, 	2 M 9.36 - 
0.48 	(m, 	2 11) 	0.73 - 0.89 	(r!, 	1 H) 	1.55 - 	L67 	(a.. 2 II) 	2.12 
(s, 	3 10 2.42 - 2.54 	(a, 	2 ID 2.23 - 3.34 (a, 	2 10 3.43 - 
3.52 	(m, 	2 E0 	4.23 - 4.35 	(o. 	2 9) 	4.45 	(9. 	2 11) 	7.41 - 7.4? 
(O. 	I 	11) 	7.85 - 7.94 	(m. 	I 	11) 	MSS 	(br. 	S., 	I 	a). 
MS 821/APCI Dual 	nos!: 	404(9+11'•'. 
MS ESIAPC1 Dual nega: 492(M-153". 

N a 

Example 
1-412 

CH 	p 
5  (-1 --.4.^,,,..al 

g 

,-.7----°  
''.1 	II. 

hr!'" 

'H NB 	(aaa MHz, 	0950-4;) 	6 	Pals 0.96 - 1.45 	(o, 	4 1i) 	1.55  - 
1.82 	(a. 	310 	1.90 - 2.17 	(a, 	2 15) 	2.42 	- 2.63 	(c. 	2 11) 	3.15 
- 3.53 	(n, 	6 10 	4.71 	- 4.93 	Cu, 	1 	II) 	6.72 	6. 86 	(a, 	1 	II) 
7.56 - 7.73 	(a, 	I 	fn 	8-03 	- 8.29 	(m, 	1 	11) 	5.90 	- 	10.31 	(a. 	1 
11). 
Ms MAKI Dual pesi: 4229101.31. 
145 ESIAPCI Dual mega: 4205M-HI. 

N a  

[0532] 
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[Table 21-60] 
Compound 

No. 
Structure Analytical Data Salt 

Mbmizthn 

Example 
1-413 

off 	0 

C 	o ° 
11 

 

1 H IIHR (800 MHz, DKSO-do) 	6 	ppm 1.29 (s, 6 11) 	2.15 - 2.31 
(m. 	2 II) 	2.75 - 2.89 	6]. 2 ID 	3.39 - 3.52 (in, 	4 H) 7.33 - 
7.42 (no, 	2 H) 7A4 - 7.54 (a. 	2 fl) 	9.89 - 10.14 (n, 	1 H). 
MS. HSI/PC] 	Dual p021: 	38111141.1• . 
11S,ESI/APCI Dual nega: 379111-Hi. 

Example 
1-414 

OH 	0 

LIP 
a 

V 

'11 HP (300 Hz, DISO-ds) 	6 	num 0.89 - 1.04 (ni, 4 ID 	2.05 - 
2.21 	Cm, 	1 H) 2.42 - 2.61 	(a. 	2 11) 3.20 -3.59 (m, 4 II) 4.61 
(s, 2 H) 7.32 - 7.45 (m, 3 ID 7.59 - 7.71 	(a. 	2 ID 7.85 - 
7.96 	(m, 	1 H) 8.64 -.8.76 (tn, 	I H) 	10.00 - 10.23 	(fn, 	1 /I). 
11S ESI/APC1 Dual pact: 4221),(tHf . N a 

Example 
1-415 

OH 	0 

0  

H 

° 

4 	- 

'H NUR (300 MHz, 0113046 ) 	8 	PPM 2.38 (s, 	3 111 2.47 - 2.53, 
CM, 	2 II) 	3,31 - 	3.38 	(m, 	2 II) 	3.76 	(d, 	J=4.2 Hz, 	2 11) 	4.58 
(s, 	2 10 	5.12 (s, 	2 H)-7.18 (d. 	Jr8.5 Hz. 1 11) 7.27 - 7.37 
(a, 	3 ID 7.38 - 7.46 On, 	2 ID 	8.20 (d, 	J=2.8 Hz, , - 1 11) 	9.95 - 
10.10 	Cm. 	1 	11). 
MS ES1/APC1 	Dual post: 42817+1111 . 
NS ESI/APCI Dual neca: 4241M-H.H. 

N a 

Example 
1-416 

ox 	o 

lilt. 
110  

. 

. 
' Asa 

lir 

'HUH (300 77z, 17190-10 	6 	PPM 2.51 - 2.56 (a, 2 H) 3.25 - 
3.31 	(a. 	2 7) 3.43.(d, 	Jr4.6 Hz, 2 II) 4.56 (s. 2 11) 5.11 	(s. 
2'11) 	6.88 - 7.06 (o, 	3 7) 7.23 - 7.35 	(in, 4 11) 7.42 	(d, 
1=8.2 Hz, 2 ID. 
MS ESI/APC1 Dual noel: 411111+111'. 
MS ESI/APCI Dual noel: :409111°H1'. 

N a 

Example 
1-417 

OH 	0 

Mill 

H  
o 

. 

71 IIHR (800 MHz. D1(30-4) 	6 	PDC 2.22 (s. 3 11) 	2.43 - 2.49 
(te, 2 H) 3-25 - 3.39 (m, 2 10 3.43 (d. 14)4 Hz, 2 II) 4.56 
(s. 	2 H) 5.03 (s, 	2 H) 6.84 - 6.93 (a. 2 ID 7.03 - 7.12 (a, 
2 ID 7.23 - 7.32 (a. 2 ID 7.35 - 7.45 (th, 2 II) 9.87 - 10.07 
(m, 	1 	II). 
HS ESI/ARCI Dual PoSi : 425LPHY. 
MS ESI/ECI Dual nen: 42311Hir . 

N a 

Example 
1-418 

CH 	0 

I 	

l•.I,..0 

H 

0  

II* 

'H la (900  7112 ] 0159-4) 	6 PPM 2A0 (s, a 11) 2.45 - 2.51 
(a, 2 ID 	3.26 - 3.33 (in. 2 H) 	3.47 (rt. 14.5 Hz, 	2 ID 4.49 
is, 2 II) 	5.27 (s, 2 11) 	6.83 (dd, J=8.5. 	0.5 Hz, 	1 II) 7.14 - 
7.20 (oh 	2 11) 7.29 -1.38 Cm. 	2 II) 7.64 (dd, 	J=8.5, 	2.4 HZ. 
1 H) 	8.07 - 8,14 (e' 	1.H) 	9.96 - 10.14 (a. 	1.1). 
XS ESI/AHCI Dual POSi : .4.2317+H1'. 
XS ESI/PCI Dual nega: 4241H-1111. 

N a 

Example 
1-419 

OH 	0 

4 	,...,. 
' 

0. 
 

qi UR (300 Mfli, 11S0-4) 	6' PPM 3.45 - 2.50 (a. 2 El) 3.29 - 
3.38 (m, 	2 ID 3.55 	(d, 	Jr4.2 Hz, 2 ID 4.50 (s, 7. 66 	5.33 (s, 
2 H) 	6.78 - 6.92 (m. 	1:H).7.38 - 7.51 	(m, 4 H) 7.66 (dd, 
J=8.5, 	2.5 Hz, 	1 11) 	8.03 - 8.14 	(m. 1 H) 	9.88 - 10.07 	(a, 1 
ID . 
NS ESI/APD1 Dual post: 44611+Hr. 
MS ESI/APC1 Dual ne,ga: 44417-111- . 

a 
 

N 

[0533] 
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[Table 21-61] 
Compound 

No. 
Structure Analytical Data sst 

information 

Example 
1-420 

' 	OH 	0 

„...Tot1 

1... 	al 

...---„,..„A 

'H IIHR (300 MHz, DILSO-4) 	6 	PPM 	OM - 0.16 (m, 2 11) 0.34 - 
0.49 tali 	2 H) 0.7? - 0.91 	(m. 	1 ID 	1.55 - 1.70 (m, 	2 H) 	2.43 
- 2.57 (m, 2 6) 3.27 - 3.39 (m, 	2 H) 	3.53 7 .3.60 	Cm, 2 H) 
4.32 - 4.42 (m. 2 Al 4.48 (a, 2 li) 7.77 - 7.32 (m, 1 H) 8.05 
- 8.09 (m, 1 H) 10.10 Abr. 	s.. 	1 H). 
IFS ESI/APCI Dual posit 424-113tHr. 
US ESI/APC1 Dual nesa: 4221.11-31- . 

N a  

Example 
1-421 

Os 	0 

H 

',.... 

....- 

1 	x 
 'H NUR, (300 1111z, D41.50-4) 	6 	PPM 2.46-  - 2.53 (m. 	2 H) 	3.33- 

(A. 	.1=7.1 Hz. 	2 H) 	3.50 	(d, 	J=4.4 Ha. 	2 11) 	3.95 	(s, 	3 11) 
4.82 (a. 	2 10 6.73 - 3.81. (m, 	1 H) 7.34 - 7.44 (m, 	2 3) 7.50 
- 7.58 (m, 1 11) 7.71 - 7.83 (m. 	1.H) 	8.00 - 8.11 	(m. 	2 A) 
10.02 - 10.20 (m.1 H). 
11$ ES1/APCI Dual Posit 	412,1)1+Hls. 

N a 

Example 
1-422 

OH 	in 
---.....-0  

3 0 

SO 
1 

NI NH (sop UM) DW20-dg) 	$ 	PPM 2.10 - 2.31 (m, 2 H) 3.12 
(t, 3=8.3 lk, 2 H) 	3.47 	CCJ=4.4 1k. 2 11) 4.59 (s, 2 ID 
7.31 	- 7.43 (m, 	2 II) 7.91 - 8.08 (a, 	4 H) 8.62 - 8.73 (a, 1 
II) 10.14 - 10.25 (m, 	1 IN. 
65.551/APCI Dual POSI: 41.601*Hr. N a 

Example 
1-423 

OH 	0 

Am 	a aV I% m  j 

-- 

0  

IR MR (300 Hz, 91150-dc) 	6 	ppm 2.51 - 2.59 (rn. 2 H) 3.26 - 
3.22 	CS, 	2 A) 3.46 (d. 	3.4.4 Hz, 2 H) 4.58 (s,, 2 ID 	5.27 (s. 
2 H) 7.23 - 7.38 (m, 	2 11) 7.41 - 7.60 Cm, 2 HI 7.68 (cld, 
.141 .5, 	2.7 Hz, 	1 11) 7.80 - 7.91 	Cm, 	1 IQ 	8.49 - 8.54 (m, 	1 
H) 9,89 - 18.11 	(m, 	1 a). 
11S.ESI/6PCI Dual POSI: 	4801.11+111'. 
HS ESI/APCI Dual nese: 478111-1111. 

N a 

Example 
1-424 

OH 	0 

-J
.
-. 	H  

H 
 

Ltt-a...0 	--.. 

14-1R MO Illiz, DASO-cla) 6 Pm 2.41 - 2.49 (m. 2 ID 3.23 - 
3 	i.20 	(m 	2 H) 	3A7 	(d, 	Jr4.4 Hz, 2 H) 	4:56 (8, 2 11) 5.41, (s,  
2 II) 	7.02 - 7.12 (01. 	1 	H) 7.29 	(d..14.1 	Hz, 	2 FI) 7.43 	(d, 
.3 ,.:8.1 	Hz, 	2 H) 	8.04 - 8.14 	(m, 	1 II) 	8.57 -- 8.04 	(m, 	1 H) 
9.98 - 10A5 (in, 1 H). 
HS 551/APCI Dual nes& 47811-Ht. 

N a 

Example 
1-425 

) 

o 

lli HIM (300 MHz. DIASO-d6) 	5 PPM 2.40 - 2.60 (m. 2 II) 	3.33 
(t..34.0 Hz, 2 11) 	3.54 	(d, 34.5 HZ, 	2H) 	2.87 (s, 3 11) 
4.61 	(s, 

	

2 II) 7.27 - 7.40 (m, 2 H) 7.42 - 7.53 (m, 1 H) 7.83 
- 8:04 (m. 3 ID 	8.31 - 8.44 (m. 	1 II) 	10.03 - 10.25 (m. 	1 11). 
11S ESI/APC1 Dual POSi : 	412111+11.6. N a 

Example 

01-1 	0 

1 
.1'o 

Ili

1-426 

.- 

i lila (200 Aliz, DISO-dc) 	6 PPM 2.48 - 2.62 (m, 2 H) 3.34 
(t, 	34.1 Hz 	2 11) 	3.58 (d, 	3=4.5 Hz, 	2 II) 	3.84 (s, 3 11) 
4.62 	(s, 	2 H) 7.29 - 7.42 Cm. 	:3 11) 7.60 - 7.61 (m, 	1 11) 7.81 
- 7.89 (m, 2 H) 	8.21 - 8.31 (m, 	1 11) 	10.08 - 10.23 (m. 	1 H). 
AS ESI/APCI Dual pas/: 412111+111'. N a 

[0534] 
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[Table 21-62] 
Compound 

No, 
Structure Analytical Data 

Salt 
atormatan 

Example 
1-427 

OH 	0
i 
 

..c„ 	-:,......,,OH 
II 

„0 	° 
1  

1 
-"--  

'H 890 	(300 lair, 	DYS0-46). 	6 	ppm L19 - 	1.52 	(o. 	6 10 	1.60 - 
1.77 	Oa, 	I 	11) 	1.78 	- 	1.93 	(a, 	2 	10 	2,38 - 	2.51 	Cc, 	2 	10 	3.14 
- 	3.48 	(n, 	6 13) 	3.53 	- 	3.63 	Os. 	1 	11) 	4.45 	Cs. 	2 ID 	7.31 	- 
7.45 	(a, 	4 	1) 	9.87 - 	10.22 	(o, 	i 	H). 
MS ES1/01181 	Dual 	Peak 	451 [31411.1'. 
MS ESI/A?C! Dual 	ngga: 	449. 131-10 .- 

N a 

Example 
1-428 

cal 	o 
„...1  1 ..14,,,, .4-. , 

 ,..04 
L

i. 
	

,b 
 H 	g 

": 

	

0.' 	ye' 

'11 Mg 	(300 MHz, 	DMSO-da) 	6 	pp2 1.01 - 	1.40 	(a, 	4 /D 	1.55 - 
3.79 	(a, 	3 H) 	1.90 - 	2.13 	(m, 	2 	10 	1.43 	- 	2. fil 	(a, 	2 H) 	3.15 
- 	3.50 	(a, 	611) 	4.17 	- 	4.33 	(a, 	1 	1) 	6.91 	- 	7.60 	Co, 	2 	3) 
7.24 - 	7.33 	(a, 	2 II) 	9.92 	- 	19.30 	(o 	I 	I). 
MS ES1/001 	Dual 	post: 	4371314101'. 
21.5 ES1/APC1 Dual am: 	4355Y-10 1. 

N a 

Example 
1-429 

 

0H 	0 
6 

‘ 

IA 

Ca:-IlolfThi  

'H AMP. 	(300 MHz. 	DMSG-dd 	6 	ppm 0.85 - 	I.27 	(a. 	4 II) 	1-43 
1.74 	(n, 	3 10 	L95 - S. IC 	Cm, 	3 	10 	2.42 	- 2.61 	(Ss, 	2 	ill 	3. 	0 

ID 31 	lo. 	i 	10. 
- 3.48 	(a. 	7 11)4.49 	Cs, 	2 H) 	7.29 - 	7.43 	la. 	4 H) 	9.83 - 

MS ESI/APCI Dual posi: 	401 01+11P. 
MS ESI/APCE Dual 	nega: 	449 [21-8)'• 

 Na 

Example 
1430 

8H 	8 

r I ,a. `-‘p 

1 'I
v 
 "n 

,. 

r 
}-,..- 

Eli 11MR 	(800 MHz, 	DMSD-dr) 	6 	Pam 1.00 - 	1.40 	(01, 	4 9) 	L56 - 
1.79 	Cc, 	3 	10 	1.07 	- 	2.12 	(u, 	2. 8) 	2.21 	Cs. 	3 	11) 	2.44 	- 	2.63 
(o, 	2 H) 	3.13 	- 3.50 	(a, 	6 10 	4.07 	- 4.27 	(a. 	1 	7 ) 	5,75 	- 
6,85 	(m, 	a El) 	0.99 	- 7.10 	(m, 	1 H) 	9. SE - 	10.26 	(n. 	I 	r) . 
MS 8111/3801 Dual 	Pali: 	417 (312111'. 
MS ESI/APC1 Dual 	lien: 	413(m-H?. 

i4 a 

Example 
1.431 

	

9n 	o 
OH 

( 

	

, 	, 	in 

I II MOOR 	(300 MHz, 	0300-4). 	6 	ppm 	LOD - 	1.19 	(11, 	5 1) 	1.20 - 
1.38 	Cc. 	2 	8) 	1.55 - 	1.79 	(m, 	3 	11) 	1.47 	- 	8.13 	(o, 	2 H) 	2.44 
- 2.63 	(r., 	4 	10 	3.15 	- 	3.511 	(n o 	E. in 	4.10 	- 	4.25 	(a, 	1 	10 
6.76 - 	6.87 	(a, 	2 	ll) 	7.01 	- 	7.15 	Cm, 	2 17) 	9.35 	- 	10.16 	(m, 	1 
ID. 
US ESIghn) Deal Pal I : 43110,00'. 
145 510/0201 	Dual 	ntga: 429111-10 -- 

N a  

Example 
1-432 

'4 	0 

--. 	'or--y"" 

	

H 	1 
s.. 	0 	• 

--- 	a 

..0,1‘,...., s' 

	

,,,, 
 

./ 	' 	11  

II HAIR (300 MHz. 1)MS0-4) 	6 	DPP 0.98 - 1.21 	(a, 	2 11) 	1.25
I   1.47 	(a, 	2 10 	1.5/ - 	1.33 	(a. 	3 ID 	1.98 - 2.17 	(a. 	2 10 	2.43 

- 2.62 	(II. 	2 ID 	3.14 	- 3.48 	Ct. 	5 9) 	4.75 - 	4.95 	4,41, 	I 	10 
6.81 	(d, 	iv3.9 lb, 	1 	ii) 	7.36 	(OIL 	14.9. 	1.6 Ea. 	1 1) 	8.19 
(6. 	7v2.5 Es, 	I 	H) 	9.88 - 	10.27 	(o, 	I 	11). 
MS 531/0801 Dual 	ppai: 	43301433'. 
MS 0,81/0881 Dual 	flea: 	430151-H1-,  

N a  

Example 
1433 

OH 	0 

v'ivvvAar 
: 	A-. 	o `-.14, 	vo. 

,,,,,
i  
, 	4.

4,-...,.
:r.

, 5 
 9 

----' .-0-'ie 

	

'5 tin 	(300 Sift, 	D1150-ds) 	6 	ppm 1.22 - 1-97 	(p. 	9 H) 	2.43 - 
.70 	la, 	2 10 	3.18 - 3.51. 	(r). 	4 11) 	3.70 - 	3.86 	(a, 	2 6) 	5.04 

	

5.18 	(a. 	1 	11) 	6.81 	- 	6.93 	Ca, 	1 	11) 	7.57 - 	7.72 	40. 	i 	10 

	

8.06 - 	8.15 	(a, 	1 	11) 	9.98 	- 	10.25 	(a, 	t 	ID. 

	

5 ES EJAPCI Dual 	;Iasi: 	42213040.. 
N a 

[0535] 
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Table 21-63] 
Compound 

No, 
Structure Analytical Data sea 

information 

Example 
1-434 

oa 	..) 
)1, 

1, 	a 	. 
0  ..).-..,0

rTh 	r‘Vf 1,,, r 

111 NW 	(300 1918 	D1150-d,) 	a 	ppm  1.22 - 	1.52 	Cm, 	5 F1) 	1.66 - 
1, 95 	(ui. 	3 11) 	2.25 - 	2.49 	(a, 	2 	ll) 	3.16 	- 	3.47 	(a, 	5 	11) 	1.44 
- 	4.57 	(ci, 	1 	H) 	6.50 	- 	7.00 	(5, 	2 II) 	7.03 	- 	7.15 	(5. 	2 H) 
3.94 	- 	10.17 	(a. 	1 	I). 
115 ESI/aPCI Dual peal: 421 01001 

 Na 

1435 

9)1 	0 

, 	r-n-a" 
....„,-8,, 	- 

c 

U.. 	1! 

310 
 

'a NMI? 	(309 MHz, 	13)120-du) 	0' 	parr 0.98 - 1.20 	55, 	2 ID 	1.23 	- 
.43 	(5., 	2 	ID 	1.56 - 	1.80 	(a. 	3 	11) 	1.98 - 	2.13 	(a. 	2 H) 	2.18 

4.96 	(a, 	I 	Si 	6.64 	(d, 	1-8.4 Hz, 	1 	H) 	7.48 	(dd. 	1=8.4. 	2.0 
so, 	i 	10 	7.39 	- 	7.99 	(a. 	I 	II) 	9.86 - 	10.31 	(a, 	1 	11). 
MS ESI/APCI Dual posl: 41801411r. 
MS 	5.31/888! 	Dual 	Slega: 	410[M-111 -. 

Nor 

Example 
1436 

cm 	p 

ilr'‘lo 
,,,r.c.,* 

1 	119 	(300 MHz, 	1)1120-4) 	0 	pan 2. 	 . 	2 A) 	..31 
t. 	1=6.9 lia, 	2 10 	3.53 	(d. 	J=4 .4 Hz, 	2 H) 	3.90 	(a. 	3 a) 
.62 	(5, 	2 	a) 	0.89 - 	7.01 	(m, 	1 	11) 	7.29 	- 	7.54 	(a. 	2 1) 	7.99 

- 	S.11 	:a, 	2 10 	8.41 	- 	8.55 	(a, 	1 	11) 	10.05 	-- 	10.24 	(g, 	1 	11). 
MS ESI/AVC1 Dual ps i 1 412 OW '. N a 

Example 
1437 

on 
' 	78. 	OH r'y rr 

'5 	
0 

, 	-o 	 r vp 

'''' 	--• 	.-"---a )-411:i:: 

'H MR 	(500 )012. 	0MS0-41) 	0 	PPP 1,00 - 1.24 	(a, 	2 a) 	1.30 - 
1.52 	(m. 	2 	P.) 	1.58 - 	1.85 	(a. 	2 15) 	2.04 	- 2.18 	(a. 	2 11) 	2.44 
- 	9.60 	(m. 	2 ID 	3.16 - 3.56 	lx, 	6904.9! 	- 5.12 	Cm, 	I 	M 
6.39 - 	7.00 	(a. 	1 B) 	7.95 - 	8. II 	(a. 	I fl) 	8.50 - 8.67 	61, 	[ 
ID 	9.99 	- 	10.21 	(a 	1 	10. 
Ms ESI/AMI Dual 	posit 4721.14+11r. 

a 

Example 
1438 

I" 	r!, 	

H / I''  ‘Tr-YQ  

	

--‘..".0 	a 

1..,r-^-, 

L.--Crra, 
IL
F

, 

'11 8M3 On Mlla, 	DM50-d57 	a 	DX: 0.85 - 1.26 	(m, 	0 11) 	1.49 - 
1. 76 	(in, 	3 	H) 	9.94 	- 	2.11 	(a. 	2 	11) 	2.92 	- 2.60 	(a, 	2 	H) 	3.12 
- 3.48 	(a. 	7 10 	4.47 	(s, 	2 11) 	7, O8 - 7.21 	(a. 	2 10 	7.29 - 
7.41 	Cm, 	2 	9) 	9.87 - 	10.23 	(m, 	1 	M. 
MS ES1/6091 	Dual 	po8i: 4.351314/1r. 

	

ESI/APCI 	Dual 	nags, 433[M-H7 -. 

Nor

MS 

Example 
1439 

i 	0 
P 	H 

t 
'arra% N 	' 
L.c0 

I li NMR 	(300 MIlz, 	HMSO-di) 	d 	pOrt 0.96 - 	1.21 	(M. 	. 	1) 	1.26 	- 
1.46 	(a, 	2 9) 	8.68 - 	1.82 	(a, 	310 	2.03 - 2.17 	(m, 	2 	ID 	2.44 
- 2.66 	6. 	2 10 	3.14 - 3.55 	Cm. 	6 in 	4.83 - 5.00 	(g, 	1E) 
6.61 	- 	6.79 	(m. 	I 	9) 	6.87 - 7.92 	(a, 	I 	11) 	7.59 - 	7.73 	(a, 	I 
ID 	8.08 - 	8.20 	(a, 	1 	11) 	9.88 - 10.33 	(ti, 	1 	H). 
MS HI /APO Dual pos i : 4134 (Mar. 

N a  

Example 
1440 

on 	a 
i 	11 

	

r-Akr--Nr 
H 	A 

 e- 

	

"-TA..bo 	- 

L...,..".., 
T 	p 

'H 2MB 	(300 MHz, 	0M50-4) 	d 	pas 2.51 - 2.57 	Cm, 	2 11) 	3.41 - 
.59 	(a. 	4 1) 	4.57 - 4.74 	(a. 	2 !D7.18 - 7.34 	(a, 	7 if) 	7.4C 

- 	7.57 	(a, 	2 11) 	8.14 	Cu, 	1 	11) 	8.45 	(s, 	1 	ft) 	10.00 	(b4. 	a.. 	1 
fn . 
515 851/APC1 Dual pod: 	433 [Par. 
MS ESUAPC1 Dual nega: 9311M-10'. 

N a 

[0536] 
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[Table 21-64] 
i Compound 

MO, 
Structure Analytical Data Sall 

inlormabon 

Example 
1-441 

OH 	9 
-1. 	' 	a 

I 	74.-  f 	H 

	

„..,e4,,...0 
	0 

	

4 A! 	
j ''' 	1 	'-'-- 

‘,..-!--0,- 

'II 8911 	(300 3617. 	DMS0-06) 	C 	ppm 0.06 - 0.10 	(a, 	2 a) 	0.33 - 
0.50 	(m, 	2 	1.1) 	0.72 - 	6.90 	(a, 	I 	11) 	1.62 	(4, 	106.0 Ha, 	2 	1) 
2.51 	- 2.82 	(6, 	2 In 	3.36 - 3. 43 	Si, 	2 10 	3.46 	(th 	i=4.4 117. 
2 H) 	4.07 	(i, 	1=6.6 HZ. 	2 il) 	4,58 	(a, 	Z H) 	7,22 	a 	)-8,5 
Hz, 	1 H) 	7.36 	<a1=8.5, 	3.0 IS, 	1 10 	8.24 	(d. 	1=3.016; 	I 
H) 	9.90 - 	10.10 	(n, 	! 	14). 
'MS 851/109(1 	Dual 	cosi: 	3907919104 
MS ESI/XPei 	Dual 	mega: 	885111.-1114 

N a 

Example 
1-442 

cH 	0 
f 	11 	

I•1  , (-- „ 
6 

11 
--., 

111 NEE 	(300 Milt, 	D14811-0) 	0 	pax O. 46 - U.63 	In, 	2 10 	0.73 	- 
0.93 	(m. 	2 10 	.001 	- 	1.39 	Cc, 	410 	.581 	- 	.701 	(o, 	3 10 	1476 
I- 	1.90 	(34 	1 	11) 	1.96 	- 	2.12 	Su. 	2 	10 	2.44 	- 	2.60 	(E. 	2 	10 
3.16 	- 3,40 	Cc, 	6 If) 	4.08 - 4.25 	(a, 	I 	H) 	6.79 - 5.85 	la, 	2 
10 6.91 - 7.01 (m, 2 H) 9.89 - 19.29 284 1 11). 
915 251/APCI 	Dual nos!: 	4434+117`. 
MS 251/APCI Huai 	nega: 44101-104 

N a  

Example 
, 	1-443 

	

OH 	9 

	

1 5'8 	
ir 

(1  '-I...I-T. 

	

I 	ii 	0 

ll 	ll 	j 

	

''',1,-"..."-Cr 	 IN5 

la WM 	(800 MHz, 	70.155-tid 	6 	ppm 0.60 - 0.73 	le. 	2 10 	0.112 - 
1.01 	(a, 	.2 m 	1.85 	- 	7.02 	(a, 	1 	ID 	2,50 - 	7.66 	(6, 	2 	Hi 	3. 40 
"• 	3.59 	(m. 	4 	H) 	4.64 	(a. 	2 	FI) 	7.01 	- 	7.15 	Sq. 	4 	10 	8.12 	(d, 
1=1.1 Hz, 	I 	il) 	8.44 	(0, 	7-1.4 	Ha, 	I 	10 	9.34 	- 	10.13 	tn. 	I 
3.7. 

IMS ESI/APC4 Dual 	post: 	439(mfar. 
551/4PC1 	Duo I 	nap: 	437111-111-. 

N a 

Example 
1.444 

as 

(49: 	l'!!!!-O  
4 	., 

I 

i 	1 
4.„,...e..., 

'Inif 

III 89111 	(30D MHz. 	DILSO-du) 	a 	pm 0.86 - 	1.05 	Cm, 	2 10 	1.07 	- 
1.29 	Ca. 	2 	fl) 	I.50 	- 	1.75 	(n, 	3 	11) 	1.97 	- 	2.61 	(n. 	'2 	1.11 	1.46 
- 	2.54 	(a, 	2 1) 	3, t a -- 	3.48 	(14 	7 11) 	4.49 	(s, 	2 8) 	7.21 	- 
7.39 	(m, 	5 10 	9.90 - 10.24 	in, 	I 	ID. 
HS ES1/APC1 Dual 	pas!: 	4170111)'. 
85 251/APti1 Dual nesa: 	4150141I. 

N e 

Example 
1-445 

OH 	0 
I 	,....011 ,./..-.. 

6 ah 	o 	
, I 

NR.7 

411 XHR 	(300 Mil:. 	DM50-de) 	a 	ppm 0.07 - 0.17 	(m, 	2 a) 	9.37 - 
0.48 	(n. 	2 11) 	0.85 	- 	1.16 	On, 	5 	ti) 	1.46 - 	1.72 	44 	3 10 	1,88 
- 	2.03 	(m, 	2 il) 	2.43 - 	2.59 	(n, 	2 	!I) 	3.09 	- 3.48 	(a., 	9 in 
9.84 	- 	10.24 	Si}, 	I 	10. 
MS 881/3901 Dual 	posi: 	331[919/04 
MS ESI/APCI Dual nega: 370b1-6: -. 

N a 

Example 
1-446 

oe 	
? OH 

cttin 1 
/1a° 	0  
1.. 	 .11 

(- -"' -i 	e",--  ff 
C"---A•Vik)r" 

16 tiMil 	(300 MHz, '1)3180-0i) 	O 	ppm 0.51 - 0.69 	(424 	a LS 	031 	- 
0-96 	02, 	2 H) 	0.99 - 	1.43 	(a, 	4 a) 	1.55 - 	1.94 	(a, 	4 10 	1.08 
- 2.15 	Cm. 	2 if) 	2. 37 - 	2..52 	(D. 	2 II) 	3.15 - 2.55 	(n. 	6 Hi 
4. 74 	- 4.95 	(D, 	I 	ii) 	5. 67 - 8.7Z 	fn, 	1 ID 	7.26 - 	7. 37 	(0, 	I 
14) 	7.91 	- R. MI 	It 	1 	H) 	10.02 	- 	10.21 	(m. 	1 	11). 
MS 851/9901 Doal 00511 	444N-far. 

N a  

Example 
1-447 

OH 	9 

/xi's: -kar--OH  
I 

9! 
- 	

(7•;., '11  
b 

...---.„,-1,..2 

,a Mal 	(600 afIla, 	99150-44) 	d 	ppm  0.80 - 0.99 	(n, 	2 n7 	1,01 	- 
1.13 	(m. 	2 8) 	1.50 - 	1.69 	(a, 	3 10 	1.91 	- 2.90 	fn. 	210 	2.45 
- 	2.59 	(n, 	2 51) 	2,79 	it, 	1=74 Hz. 	2 II) 	3.10 - 3.22 	(n. 	3 ID 
3.75 	- 	3.41 	(m, 	4 	/1) 	3.60 	(!, 	1.1.2 Hz. 	2 11) 	7.14 - 	7.32 	(a. 

IS H) 	9.39 - 	10.20 	(a. 	I 	M. 
Ims 351759991 	Dual 	posi: 	4131 5146 1. 
NS 651/89101 	Dual 	raga: 	4297...1-H:'. 

N a  

I 	J 
[0537] 
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[Table 21-65] 
Compound 

o. 
Structure Analytical Data Sat 

information 

Example 
1-449 

951 	
0 

 

I 	a
s 
	H 

'377 	'o0  

N 

rMS ,  
i 	? 

'5 N346 	(600 MHz. 	9,450-315) 	6 	0P0 0.87 - 	1.00 	Mil, 	2  II) 	1,02 	- 
1.12 	(13, 	2 	11) 	1.13 	- 	1.22 	(a. 	2 	H) 	1.41 	- 	1.70 	Cu, 	6 	H) 	1.90 
- 	2.06 	(z3. 	3 1) 	2.47 	- 	2.63 	(a. 	2 	31) 	3.07 - 	3.21 	(a, 	3 TO 
2.75 	(4, 	167. D 113, 	2 	11) 	3.27 	- 	3.48 	(n. 	4 	0) 	9.91 	- 	10.25 
(o, 	1 	10. 
MS F.31/31431 	Duel 	nosl: 	409131+112 ). 

ESI/APC1 Dual nega: 407 N.-EL 

N a 

Example 
1-449 

off 	o 

e-At--   .. )1 Cl r 	H 	ii 

	

LH".%0 	° 
1 	

r.0 

1  aA4  

'11 6113 	(600 34Ht. 	133480-47) 	O 	ppm 	1.04 - 	1.18 	(m. 	510 	1.27 - 
1.33 	(a, 	2 	1.0 	1.61 	- 	1.77 	(a, 	3 	1) 	2.02 	- 2.12 	(a. 	2 HI 	2.45 
- 2.60 	(a, 	4 	Hi 	3.14 - 	3.49 	(a, 	6 	10 	4.81 	- 	4.90 	(a, 	1 	9) 
6.66 	(d, 	14.2 Hz. 	I 	H) 	7.52 	(04. 	138,3. 	2.5 III. 	1 ft) 	7.96 
(4, 	162.5 Hs. 	1 	1) 	9.9! 	- 	10.26 	(a, 	1 	H). 
MS ESI/APCI 	Dual 	pus i: 	432011i0'. 
MS ESI/0061 	Dual 	nega: 	43004-41]'. 

N a  

1-450 
Example y  

OH 	0 
i 

(.... 	
1 	

ox 	--I.21 .. 	I  

t 

.s.".-.... 

`,..._,- -,e%.,..7
0

3,.......„ 10 

‘II 	MP. 	(600 MHz, 	DI1S0-433 	a 	pm:, 	0.86 	I, 	Cu, 	2 10 	1.08 
(M, 	2 II) 	1.53 	- 	1.74 	(3, 	3 H) 	1.97 	- 	2.06 	(a, 	210 	2.21 

(s, 	3 10 	2.45 - 2.59 	(a, 	2 10 	3.11 	- 3.41 	(a, 	7 II) 	4.44 	(s 
2 11) 	7.10 - 	7.15 	93, 	2 /0 	7.17 	- 7.22 	Cm. 	2 	10 	9.89 - 10.29  
(a, 	1 	10. 
MS 	ESI/APC1 	Duel 	poll: 	431[21tH7'. 
MS 051/APC1 	Dual 	mega: 	42910-". 

N a 

Example 
1451 

ma 	o 

	

3I 	f.--.. 4. 

	

Lim"La 	b  
3, 	,., 

t,,,:Ncrl--J 

'510 	(600 4Ht, 	0.1.0- 	3, 0.87 - 	0.99 	„ 	2 10 	1.03 
1.14 	Cm, 	1 	91) 	1.33 	- 	1.47 	(n. 	i 	ii) 	1.49 	- 	1.67 	Cr. 	4 	H) 	1.74 
- 	1_84 	C. 	2 10 	1.85 	- 	1.93 	.(E'.. 	2 ID 	2.06 - 	2.17 	Ca, 	2 11) 
2, W - 2.56 	(m. 	2 11) 	3.09 - 3.21 	(a. 	3 H1 	3.25 - 2.50 	(a, 	4 
II) 	2.95 - 4.02 	(0. 	1 	H) 	9.89 - 	/0.27 	Cr., 	I 	ID. 
MS ESI/APCI 	Dual 	pull: 	261 i51;10". 
MS ESI/AFC1 Dual 	mesa: 	379D1-0).". 

Example 
1-452 

OH 	0 

e''''-, 
L 	) y 

ci 

II FOR 	(300 !int 	03(60-0 	8 	PPE 1,07 	(4, 	1-6.7 Ha, 	3 1) 	2.15 
- 	2.30 	Cm. 	2 10 	2.68 - 	2.85 	(a, 	2 10 	3.10 - 3.16 	(ot, 	3 II) 
3.35 - 3.40 	(a, 	2 IT) 	4.74 	- 4.91 	Co, 	1 	ID 	7.19 - 	7.27 	Cm, 	2 
it) 	7.28 - 7.26 	(m, 	2 10 	9.91 	- 	10.09 	Cr, 	1 	10. 
MS ESIA7PCI 	Dull posi: 	.367(54+Hr. 
05 ES1/AP01 Dual 	nega: 	366151-11]-. 

N a 

Example 
1-453 

OH 	9 
1 	.1 .60 

1 
0 

 

	

(P 	ii 

i 	I 

1 14 NOR 	(300 MHz, 	METHANOL-d6 	6 	ppm 0.24 - 1.90 	Cm, 	6 II) 
1.79 	- 	1.91 	(ii, 	5 Di 	2.53 	- 	2.62 	tra, 	2 	H) 	2.76 	- 	2.91 	(a. 	1 
.) 	5.33 - 	3,40 	(o. 	210 	3.89 	Cs. 	2 	10 	4.58 	(s, 	2 /) 	6.92 - 
.01 	(a, 	1 	FO 	7.02 - 1.09 	(n, 	I 	Hi 	7.18 - 	7.28 	Co, 	1 	10, 
5 ES1/APCI Dual 	post: 	4050I+10'. 

.3 ESI/APCI 	Dust 	nega: 	403151-111". 

N a 

Example 
1-454 

-C,IL,,...„,.., 
r 	1 	X 	i 
L'Iro 	o 

i,. 
TX3., 	j, 	li o  

a AMR 	(305 402, 	0050-de) 	6 	ppm 2.04 	- 2.19 	(a, 	2 10 	2.20 - 
3 	(a, 	2 11) 	2.40 - 	2.78 	Co, 	3 11) 	2.04 - 3.67 	On. 	6 10 	4,62 
.03 	(a. 	1 	10 	4.84 	(win, 	4-6. 3 ID, 	1 	II) 	6.61 	- 	7.03 	fro, 	2 

.3 	7.76 - 7_46 	(a, 	2 10 	9.87 - 	;0.27 	(m, 	I 	10. 
409 	0'. 5 EST/AFCI Dual 	posh 	D110 

MS ES1/APCI 	Opal 	nega: 	407(14-10 .. 

a 

[0538] 
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Table 21-66] 
Compound 

No, 
Structure Analytical Data sat 

information 

Example 
1-455 

a

Z 	
pa 

rr 	o 	0 
I 

C2i 
' cv..‘'''''l 

it.,,,.., 

'B Mt 	(300 'Ai1z, 	141450-d,) 	o 	ppm 	1.53 - 	1.54 	(a, 	2 E) 	1.95 - 
2.11 	(r. 	I 	ID 	2.26 - 	2.37 	(.4. 	2 in 	2.44 - 2.53 	(a, 	2 E) 	3.25 
-3.44 	(a, 	410 	3.46 	-3.56 	(a, 	2N) 	3.76 - 	3.92 	(4. 	1 	1) 
4.34 	(s, 	2 11) 	7.24 	- 	7.50 	(a, 	4 	10. 
MS ESI/APC1 	Dual 	oast: 	/23(4+1.11'. 
MS ESUAPC1 Dual 	nega: 	121CD-111 .- 

N a 

Example 
1456 

04 	1 

	

A 	,oti 
-1,. 	11 

o 6 

	

4-- 	

4„.4,,v,m 

---.47. 1  ,-,..-....... 14 

'11 RR 	(300 MHz. 	DMSO-d,) 	41 	0ve 	1.66 - 	1.38 (a, 	2 In 	2.10 - 
2.32 	(a, 	1 	10 	2.41 	- 	2.65 	(a. 	2 11) 	3.29 - 	3.52 	(a. 	8 10 	4.43 
- 4.65 	(m. 	1 	En 	6.78 - 	5.95 	(04 	2 11) 	7.23 - 	7.37 	(e, 	2 10. 

Post: MS E31/4PCi Dual 	4091414Hr. 
MS ESIRPCI Dual 	nega: 	.10751-41". 

Na 

Example 
1457 

OH 

--;"4:)1/4N'''`4A" 
r 	I 	4 	4 
•-•44--110 	

0  

TAR (300 MHz. DM50-45) 	8 	ppm !.92 - 7.03 (n. 4 1) 2.44 - 
2.59 	(a, 	3 	if) 	3.33 	- 3.51 	OA, 	6 In 	4,10 - 4.25 	(a. 	1 	H) 	4.35 
(s. 	2 	II) 	7.22 	- 	7.54 	(a. 	i 	ID. 
MS ESI/AnI Dual pad: 123014413 4. 
MS EWAPCI Dual nega:  421144-413-. N a 

Example 
1458 

O. 	o 
o 

4 
L 41 A 

t 	
0 

1, 	(441; --- 

	

in 	1  k--- -sr-,1   ---• 

it NE 	(600 M114, 	DMSO-dp.) 	,5 	DR 2.04 - 2.16 	(e, 	211) 	2.16 - 
2.29 	le, 	5 10 	2.47 	- 	2.06 	(a, 	3 10 	3.34 	- 3.57 	(a, 	6 El) 	4.75 
- 4.64 	(a. 	1 	II) 	6.65 - 6.74 	(a, 	2 1) 	7.02 - 7.09 	(m, 	2 11).  
MS ESVAPC1 Dual peal: 	389(114111. 
MS ESI/APCI Dual nega: 3€704-417-. 

Na 

Example 
1459 

o 
(TA 

0 	r 

r', 
11 

oN 

61 :44117. 	(600 MHz, 	DM50-dr.) 	a 	ppm 2.10 - 	2.23 	CD, 	2 0) 	2.25 - 
2.37 	

(a.. 	
2 H) 	2.48 - 2.71 	(a, 	2 ID 	3.33 	- 3.45 	(a, 	210 	3.47 

- 2.61 	(.4:, 	4 If) 	4.89 - 	5.00 	(a, 	I 	11) 	7.00 	(d. 	148.7 	Ha. 	2 11) 
7.63 (a, 	44.7 Hz, 	2 in. 
MS ESI/APCI Dual -post: 	443(3.12) *. 
MS ESI/AEC1 Dual nega: 44101-1W. 

a 

Example 
1460 

04 	0 
I 	..,...-... 	04 ...„, 

if 
0  

K.)  
‘---1....„.• 

'N 2436 	(300 MD.:, 	DM50-4,) 	5 	pp 2.06 - 2.20 	(m, 	2 it) 2.20 - 
2.35 	(a, 	'2 11) 	2.40 - 	2.72 	(a, 	3 it) 	3.33 - 3.58 	(at, 	6 14) 	4.52 
- 	4.67 	(a, 	I 	il) 	6.71 - 6.65 	(m, 	1 	13) 	6.86 	- 	6.42 (a. 	1 11) 
5.94 	- 1.02 	(a, 	1 	En 	7.24 	- 	7.35 	(a, 	1 	Si). 
MS ESI/4001 Dual post: 409[M4409[44x}'.

4r1  MS ESI/APC1 Dual nom: 407(11-H7-. 

14 a 

Examle 
1461 

9)1 	11 

c1/4t--k 
(-"‘vo 	b 

{.. "gr.) 
1 	1 
‘-',/ kla".r 

'3 NE (300 MH4, DMSO-d? 6 	pun 2.42 - 	2.49 (a, 	2 Ti 3.19 - 
3,P? 	(a, 	2 	11) 	3.43 	(d, 	1-1.4 Hz, 	2 110 	4_47 	(s, 	2 H) 	6.75 	(s, 
2 H) 	7.04 - 	7.14 	(a, 	2 ID 	7.18 - 7.27 	(a, 	2 ID 	7.41 	- 7.50 
Co, 	I 	II) 	7.57 - 7.66 	Cc 	I 	ID 	7.87 - 	7.96 	(a, 	1 	II) 	.05 - 
8.12 	(a, 	I 	1) 	9.91 	- 	10.09 	(m. 	1 13). 

• 
MS ESI/APC1 Dual 	post: 	452 DON 4, 	474 ili4N44'. 
MS ESIIAPC1 Dual near 4501M-Hr. 

tai a 

0539] 
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[Table 21-67] 

Compound 
No, 

Structure Analytical Data 
S5Jt 

infonnalion 

Example 

1-462 

at/ 	p 
1 	

A
.1 

intT" 

	

''-Ap 	6  

..-- 

Ntrf 

- 8 	(300 MHz. 	05150-46) 	6 	ppm 2.10 	(s, 	3 10 	2.21 	- 	2.21 
(a, 	3 11) 	2.48 	- 	2.54 	(a. 	2 	It) 	3.27, 	- 	3.29 	(a, 	2 /0 	5.44 	id, 
1.84.4 	Ira. 	2 	11) 	4.49 	(a, 	2 	II) 	5.38 	(s. 	2 	10 	5.90 	Cs, 	I 	lit 
7.01 	- 	7.10 	(0. 	2 	11) 	7.17 	- 	7,26 	(a, 	2 	1) 	9.91 	- 	10.00 	(o, 	1 
E). 

M3 ESILAPC1 	Dual 	posi: 	42904+113'. 
.MS ESI/APC1 	Dual 	Olga: 	4271M-ii).. 

hl a 

Example 

1-463 

OH 	0 
, 	/1 / 	̂.... 	AN 

11
11. 	J 

, 

	

% 	
u 

'"), 
-)Kv"--10% i  

4-4 

it MR MO Mlia, 	DMS0-4) 	6 	PPM 2.41 - 2.48 (a, 	2 ID 3.20 - 
3.28 	(a, 	2 II) 	3.46 	(d. 	1=4.4 Ha. 	a 10 	4.18 	Cs, 	3 10 	4.49 	(s, 
1 a) 	5.51 	(s. 	2 11) 	7.02 	- 	7.13 	Oa. 	3 H) 	7.18 - 	7.22 	(b% 	3 ID 
.52 	- 	7.53 	(z. 	1 	li) 	7.77-- 	7.87 	(a, 	1 	10 	9.96 	- 	10.15 	(re, 	I 
, 

MS ESILAPC1 	Dual 	posi; 46516016'. 
MS ESWAPC1 Dual nags: 463/M-11r. 

M) a 

Example 
1-464 

	

OA 	9 

	

r ''' 	H 	.."1/143H  

'Ira 

1"-!-‘, 

L-J.,..-- 

o 

H NMR 	(300 MHz, 	DMSO-d5) 	4 	eon 0.86 	1. 	 ) 	1.49 - 
1.73 	(m. 	2 	11) 	1.97 	- 	2.13 	(4, 	2 	II) 	2.43 	- 	r.:, 	2 	10 	3.13 
- 3.48 	(m, 	7 	1) 	4.57 	(a, 	2 	10 	7.40 	- 	7.52 	1 	11).7,06 	- 
7.91 	(m, 	1 	51) 	3.48 	- 	8.01 	(ft 	1 	33 	9.88 - 	10.26 	(a, 	1 	I). 
MS ES1/APCI 	Dual 	posi: 	4521M47ir. 

MS ES1/65451 	Dual 	nega: 	450[61-13] .. 

Example 

[0540] 

Htier‘c"--. 

Cl --;  

mass (363 

1H NMR 

(m, 2 H) 

- 7.70 (m, 

N-{[1-(4-Biphenylylmethyl)-6-(chloromethyl)-4-hydroxy-6-(hydroxymethyl)-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinylicarbonyllglycine 

same technique 

MS ESI/APCI 

1-465 

[Formula 205] 

cis . .c) 
--k-----11-rstry°E1  

.....
'0  H 
	.0 

N  

IS 
0 

The compound (1.70 g) obtained in Example 1-20) was used and treated by the 

as in Example 1-1(4) to give the titled compound as a pale brown amorphous 

mg). 

(300 MHz, DMSO-d6) 8 ppm 2.61 - 3.08 (m, 2 H) 3.45 - 3.66 (m, 2 H) 3.70 - 3.93 

3.96 - 4.10 (m, 2 H) 4.69 - 4.90 (m, 2 H) 5.46 (br. s., 1 H) 7.28 - 7.51 (m, 5 H) 7.54 

4 H) 9.89 - 10.31 (m, 1 H) 12.73 - 13.04 (m, 1 H). 

Dual posi: 459[M+H]4. 
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Example 1-466 

N-{[1-(3-Chloro-4-hydroxybenzy1)-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl]carbonyl}glycine disodium 

[0541] 	[Formula 206] 
OH 0 

....,k„...R.N OH 
H 	6 

'''N' 
2_,_ 
"0 	2Na 

	

L „,-..,„„„ 	.CI 
1 	, 
.-"--"-"MH 

(1) Synthesis of 2-methyl-2-propanyl N-[(1-{3-chloro-4-[(3,5-dimethyl-1,2-oxazol-4-

yOmethoxy]benzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate 

[0542] 	[Formula 207] 
OH 0 

14-` 

--"1.N'Th-ra--‹ 
H 	0  

‘Th 

isi  Cl 

411" 0 

Instead of the compound obtained in Reference Example A-1, the compound 

(1.36 g) obtained in Reference Example A-301 was used and treated by the same techniques 

as in Example 1-1(1) to (3) to give 2-methyl-2-propanyl N-[(1-{3-chloro-4-[(3,5-dimethy1- 

1,2-oxazol-4-yemethoxy]benzyll-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl)carbonyllglycinate as a pale yellow gum (1.07 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 2.32 (s, 3 H) 2.41 (s, 3 H) 2.51 

-2.66 (m, 2 H) 3.27 - 3.39 (m, 2 H) 4.01 - 4.06 (m, 2 H) 4.54 (s, 2 H) 4.84 - 4.88 (m, 2 H) 

6.90 - 6.97 (m, 1 1-1) 7.16 (dd, J=8.4, 2.2 Hz, 1 H) 7.29 - 7.34 (m, 1 H) 10.13 - 10.51 (m, 1 H). 

MS ESI/APCI Dual posi: 520[M+H]', 542[M+Na]+. 

MS ESI/APCI Dual nega: 518[M-H]'. 

(2) Synthesis of the titled compound 

The compound (1.07 g) obtained in step (1) above was used and treated by the same 
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techniques as in Example 1-1(4) and Example 1-3(3) to give the titled compound as a 

colorless solid (454 mg). 

1H NMR (300 MHz, DMSO-d6) 8 ppm 2.12 - 2.22 (m, 2 H) 3.02 - 3.10 (m, 2 H) 3.46 (d, 

J=4.2 Hz, 2 H) 4.37 (s, 2 H) 6.85 (d, J=8.4 Hz, 1 H) 6.96 (dd, J=8.4, 2.0 Hz, 1 H) 7.12 (d, 

J=2.0 Hz, 1 H) 10.04 - 10.16 (m, 1 H). 

MS ESVAPCI Dual posi: 355[M+H]+. 

MS ESIIAPCI Dual nega: 353[M-11]". 

Example 1-467 

N-({144-(4,4-difluoro-l-cyclohexen-l-yObenzyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyBcarbonyOglycine sodium salt 

[0543] 	[Formula 208] 
OH 0 

,--.L.,____ A N ONa 

'skt 
H 	8 

110 
1111 

F 

(1) Synthesis of 2-methyl-2-propanyl N-({144-(4,4-difluoro-l-hydroxycyclohexyl)benzyl]-4-

hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyBcarbonyOglycinate 

[0544] 	[Formula 209] 
OH 0 off ---N)-1°"-‹ 

0  

OP 
HO 

F 

Instead of the compound obtained in Reference Example A-1, the compound 

(583 mg) obtained in Reference Example B-18 was used and treated by the same techniques 

as in Examples 1-1(1) to (3) to give 2-methyl-2-propanyl N-({144-(4,4-difluoro-l-

hydroxycyclohexyl)benzy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3- 
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pyridinyllearbonyl)glycinate as a colorless solid (226 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 (s, 9 H) 1.82 - 1.94 (m, 2 H) 2.07 - 2.42 

(m, 6 H) 2.62 (s, 2 H) 3.30 - 3.39 (m, 2 H) 4.01 - 4.06 (m, 2 H) 4.61 (s, 2 H) 7.25 - 7.30 (m, 

2 H) 7.43 - 7.50 (m, 2 H). 

MS ESI/APCI Dual posi: 517[M+Na]+. 

MS ESI/APCI Dual nega: 493[M-H]", 529[M+C1]". 

(2) Synthesis of the titled compound 

The compound (226 mg) obtained in step (1) above was used and treated by the 

same techniques as in Example 1-1(4) and Example 1-3(3) to give the titled compound as a 

colorless solid (129 mg). 

'H NMR (300 MHz, DMSO-d5) 6 ppm 2.04 - 2.30 (m, 4 H) 2.59 - 2.80 (m, 4 H) 3.24 - 3.32 

(m, 2 H) 3.47 (d, J=4.4 Hz, 2 H) 4.55 (s, 2 H) 5.95 - 6.04 (m, 1 H) 7.25 (d, J=8.3 Hz, 2 H) 

7.41 (d, J=8.3 Hz, 2 H). 

MS ESI/APCI Dual posi: 421[M+H]+. 

MS ESI/APCI Dual nega: 419[M-H]-. 

Example 1-468 

N-(11-[4-(Cyclopropylmethoxy)-3-methylbenzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl)glycine sodium salt 

[0545] 	[Formula 210] 
OH O 

N 	ONa 

H 	0  
--"N"-akt 

lei  0"--"-v  

(1) Synthesis of ethyl N-(1144-(cyclopropylmethoxy)-3-methylbenzy1]-4-hydroxy-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinyl}carbonyOglycinate 

[0546] 
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[Formula 211] 
OH '0 

--"\L'--) N-r)(°-------  

'N'o H 
0  

Instead of the compound obtained in Reference Example A-1 and glycine tert-butyl 

hydrochloride, the compound (2.10 g) obtained in Reference Example A-302 and glycine 

ethyl hydrochloride (956 mg) were respectively used and treated by the same techniques as in 

Example 1-1(1) to (3) to give ethyl N-({144-(cyclopropylmethoxy)-3-methylbenzy1]-4-

hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl}carbonyl)glycinate as a yellow oil (2.01 g). 

I FI NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.29 - 0.40 (m, 2 H) 0.54 - 0.68 (m, 2 H) 

1.19 - 1.37 (m, 4 II) 2.16 - 2.26 (m, 3 H) 2.44 - 2.64 (m, 2 H) 3.23 - 3.35 (m, 2 H) 3.75 - 3.85 

(m, 2 H) 4.05 - 4.17 (m, 2 H) 4.24 (q,J=7.1 Hz, 2 H) 4.47 - 4.54 (m, 2 H) 6.67 - 6.79 (m, 

1 H) 6.98 - 7.08 (m, 2 II) 10.11 - 10.60 (m, 1 H). 

MS ESI/APCI Dual posi: 417[M+H]+. 

(2) Synthesis of the titled compound 

To a solution in ethanol (37.8 mL) of the compound (1.97 g) obtained in step (1) 

above, 0.5 mol/L sodium hydroxide in aqueous solution (18.9 mL) was added under cooling 

with ice and the mixture was brought to room temperature at which it was stirred for 15 

minutes. 	After the reaction mixture was concentrated under reduced pressure, the resulting 

residue was purified by DIAION (registered trademark) HP20 column chromatography (with 

elution by methanol). 	The eluted fraction was concentrated under reduced pressure and to a 

solution of the resulting compound in water (2 mL), acetone (100 mL) was added and the 

mixture was stirred at room temperature for an hour. 	The precipitate was recovered by 

filtration to give the titled compound as a colorless solid (1.60 g). 

11-1 NMR (300 MHz, DMSO-d5) 6 ppm 0.25 - 0.38 (m, 2 1-1) 0.47 - 0.61 (m, 2 H) 1.11 - 1.28 

(m, 1 H) 2.13 (s, 3 14) 2.34 - 2.50 (m, 2 H) 3.15 - 3.29 (m, 2 H) 3.51 (d, .1=4.5 Hz, 2 H) 3.73 - 
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3.86 (m, 2 H) 4.44 (s, 2 H) 6.84 (d, .1-9.0 Hz, 1 H) 7.00 - 7.06 (m, 2 H) 10.12 (br. s., 1 H). 

MS ESI/APCI Dual posi: 389[M+H]'. 

MS ESI/APCI Dual nega: 387[M-I-1]". 

Example 2-1 

N-({4-Hydroxy-1-[(4'-methylbipheny1-4-yl)methyl]-2-oxo-1,2,5,6-tetrahydropyridin-3-

ylIcarbonyl)glycine 

[0547] 	[Formula 212] 
OH 0 

N.,,,OH 
H 	8 

N'''"-  0 

le 

0 

(1) Synthesis of tert-butyl N-([4-hydroxy-1-(4-iodobenzy1)-2-oxo-1,2,5,6-tetrahydropyridin- 

3-yl]carbonyll glycinate 

[0548] 	[Formula 213] 
OH 0 
X}L --, 	N----1-i-a< 

H 	0 N'N ---•,,-,0 

• , 

Instead of the compound obtained in Reference Example A-1, the compound 

(6.50 g) obtained in Reference Example A-4 was used and treated by the same techniques as 

in Example 1-1(1) to (3) to give tert-butyl N-{ [4-hydroxy-1-(4-iodobenzy1)-2-oxo-1,2,5,6-

tetrahydropyridin-3-yl]carbonyl} glycinate as a colorless solid (7.01 g). 

1H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.48 (s, 9 H) 2.49 - 2.65 (m, 2 H) 3.24 - 3.42 

(m, 2 H) 3.97 - 4.08 (m, 2 H) 4.56 (s, 2 H) 6.98 - 7.08 (m, 2 H) 7.57 - 7.75 (m, 2 H) 10.13 - 

10.51 (m, 1 H). 

MS ESI/APCI Dual posi: 487[M+H]`. 

MS ESI/APCI Dual nega: 485[M-H]-. 
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(2) Synthesis of tert-butyl N-({4-hydroxy-1-[(4'-methylbipheny1-4-yOmethyl]-2-oxo-1,2,5,6-

tetrahydropyridin-3-yOcarbonyl)glycinate 

[0549] 	[Formula 214] 
OH 0 

•-•- 	
. 	0, .

-s„,
.., 

---'y , 	N 
H 	a NCO 

 

1110 

II0 

A mixture of the compound (300 mg) obtained in step (1) above, 4-

methylphenylboronic acid (168 mg), palladium(II) acetate (6.93 mg), tri(2-

methylphenyl)phosphine (18.8 mg), tripotassium phosphate (393 mg), ethanol (8.00 mL) and 

toluene (4.00 mL) was stirred at 90°C for an hour. 	After cooling the reaction mixture to 

room temperature, a saturated aqueous solution of ammonium chloride was added and the 

resulting mixture was concentrated under reduced pressure. 	Water was added and three 

extractions were conducted with chloroform. 	The combined organic layers were passed 

through a phase separator and thereafter concentrated under reduced pressure. 	The resulting 

residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0- 

50:50, then chloroform:methanol = 100:0-90:10) to give tert-butyl N-({4-hydroxy-1-[(4'-

methylbipheny1-4-ypmethyl]-2-oxo-1,2,5,6-tetrahydropyridin-3-yl}carbonyOglycinate as a 

pale yellow solid (485 mg). 

1H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.49 (s, 9 H) 2.39 (s, 3 H) 2.53 - 2.65 (m, 

2 H) 3.37 (m, 2 H) 4.00 - 4.08 (m, 2 H) 4.66 (s, 2 H) 7.25 (d, J=7.8 Hz, 2 H) 7.32 (d, 

J=7.8 Hz, 2 H) 7.44 - 7.50 (m, 2 H) 7.51 - 7.58 (m, 2 H) 10.22 - 10.49 (m, 1 H). 

MS ESI/APCI Dual posi: 473[M+Na]+. 

(3) Synthesis of the titled compound 

The compound (147 mg) obtained in step (2) above was used and treated by the 

same technique as in Example 1-1(4) to give the titled compound as a colorless solid 

(111 mg). 
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1H NMR (600 MHz, DMSO-d6) 6 ppm 2.33 (s, 3 H) 2.46 - 2.72 (m, 2 H) 3.36 - 3.46 (m, 2 H) 

3.98 - 4.07 (m, 2 H) 4.57 - 4.67 (m, 2 H) 7.23 - 7.29 (m, 2 H) 7.32 - 7.40 (m, 2 H) 7.50 - 7.57 

(m, 2 H) 7.58 - 7.65 (m, 2 H) 10.01 - 10.25 (m, 1 H). 

MS ESI/APCI Dual posi: 395[M+1]-1, 417[M+Nar. 

MS ESI/APCI Dual nega: 393[M-1]". 

Example 2-2 

N-({4-Hydroxy-144-(3-methoxy-4-pyridinyl)benzy11-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}earbonyeglycine sodium salt 

[0550] 	[Formula 215] 
OH 0 

N 	0 Na 

N~O
H 	0, 

N 

(I) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-144-(3-methoxy-4-pyridinyebenzy1]-2-

oxo-1,2,5,6-tetrahydro-3-pyridinylIcarbonyOglycinate 

[0551] 	[Formula 216] 
OH Q 

0 .NCO   

410 
N 

A mixture of the compound (1.50 g) obtained in Example 2-1(1), 3-methoxy-4-

pyridineboronic acid pinacol ester (870 mg), [1,1'-

bis(diphenylphosphino)ferrocene]palladium(10 dichloride dichloromethane complex (1:1) 

(126 mg), 2 mol/L sodium carbonate in aqueous solution (3.4 mL) and N,N-

dimethylformamide (12.3 mL) was stirred at 120°C for 20 minutes under irradiation with 

microwaves. 	After cooling the reaction mixture to room temperature, a saturated aqueous 

solution of sodium hydrogencarbonate and ethyl acetate were added and the precipitate was 
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recovered by filtration through Celite (registered trademark). 	Extraction was conducted 

with ethyl acetate and the combined organic layers were concentrated under reduced 

pressure. 	The resulting residue was purified by silica gel column chromatography (n-

hexane:ethyl acetate = 20:80-0:100, then chloroform:methanol = 100:0-80:20) to give 2-

methyl-2-propanyl N-({4-hydroxy-144-(3-methoxy-4-pyridinyl)benzy1]-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinyl}carbonyl)glycinate as a yellow amorphous mass (1.24 g). 

1H NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 (s, 9 H) 2.52 - 2.69 (m, 2 H) 3.32 - 3.45 

(m, 2 H) 3.92 (s, 3 H) 4.00 - 4.07 (m, 2 H) 4.67 (s, 2 H) 7.22 - 7.26 (m, 2 H) 7.32 - 7.38 (m, 

2 H) 7.50 - 7.60 (m, 2 H) 8.28 - 8.35 (m, 1 H) 10.18 - 10.50 (m, 1 H). 

MS ESI/APCI Dual posi: 468[M+Hr. 

(2) Synthesis of the titled compound 

The compound (1.24 g) obtained in step (1) above was used and treated by the same 

techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a 

colorless solid (730 mg). 

111 NMR (300 MHz, DMSO-d6) 8 ppm 2.46 - 2.61 (m, 2 H) 3.35 (t, J=7.1 Hz, 2 H) 3.56 (d, 

J=4.5 Hz, 2 H) 3.89 (s, 3 H) 4.61 (s, 2 14) 7.29 - 7.44 (m, 3 H) 7.50 - 7.60 (m, 2 H) 8.22 - 

8.33 (m, 1 H) 8.45 (s, 1 H) 10.08 - 10.21 (m, I H). 

MS ESI/APCI Dual posi: 412[M+H]+. 

Example 2-3 

N-({4-Hydroxy-144-(2-methoxy-3-pyridinyl)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl)glycine sodium salt 

[0552] 	[Formula 217] 
OHO 

---- 	N -Th ONa  

	

-1‘1--.0 H 
	
' 
n 

	

/10 	07  

N 

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-[4-(2-methoxy-3-pyridinyebenzyl]-2- 
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oxo-1,2,5,6-tetrahydro-3-pyridinylIcarbonyl)glycinate 

[0553] 	[Formula 218] 
OH 0 

0 --, 	N 	.---< 'y 

'N1-..0 H 
	0  

L---->-*', 	0" 

A mixture of the compound (1.00 g) obtained in Example 2-1(1), 2-

methoxypyridine-3-boronic acid (426 mg), palladium(II) acetate (25.0 mg), tripotassium 

phosphate (987 mg) and ethylene glycol (12 mL) was stirred in a sealed tube at 80°C for 4 

hours. 	After cooling the reaction mixture to room temperature, water and ethyl acetate were 

added and the precipitate was recovered by filtration through Celite (registered trademark). 

Extraction was conducted with ethyl acetate and the combined organic layers were 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-20:80) to give 2-methyl-2-propanyl 

N-({4-hydroxy-144-(2-methoxy-3-pyridinyebenzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycinate as a yellow oil (1.10 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 2.52 - 2.68 (m, 2 H) 3.33 - 3.42 

(m, 2 H) 3.97 (s, 3 H) 4.00 - 4.08 (m, 2 H) 4.66 (s, 2 I-I) 6.93 - 7.01 (m, 1 H) 7.29 - 7.36 (m, 

2 H) 7.46 - 7.65 (m, 3 H) 8.09 - 8.21 (m, 1 H) 10.15 - 10.53 (m, 1 H). 

MS ESI/APCI Dual posi: 490[M+Na]+. 

MS ESI/APCI Dual nega: 466[M-H]". 

(2) Synthesis of the titled compound 

The compound (1.10 g) obtained in step (1) above was used and treated by the same 

techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a 

colorless solid (461 mg). 

I I-I NMR (300 MHz, DMSO-d6) 3 ppm 2.41 - 2.61 (m, 2 H) 3.40 - 3.49 (m, 2 H) 3.87 (s, 3 H) 

4.60 (s, 2 H) 7.05 - 7.12 (m, 1 H) 7.29 - 7.39 (m, 2 H) 7.48 - 7.57 (m, 2 H) 7.70 - 7.77 (m, 
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1 H) 8.13 - 8.20 (m, 1 H). 

MS ESI/APCI alai posi: 412[M+H]+. 

MS ESI/APCI Dual nega: 410[M-H]-. 

Example 2-4 

N-({4-Hydroxy-114-(6-methy1-3-pyridinyl)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyeglycine sodium salt 

[0554] 	[Formula 219] 
OH 0 
)A N,_____ONa 

-Th-C)
H 	8 

IS 
.. 

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-144-(6-methy1-3-pyridinyl)benzy1]-2-

oxo-1,2,5,6-tetrahydro-3-pyridinylIcarbonyOglycinate 

[0555] 	[Formula 220] 
011 0.  

tA  WTh-rer\-‹ 
H 	0: .NCO

. 

1111  

,-- 

A mixture of the compound (1.00 g) obtained in Example 2-1(1), 2-picoline-5-

boronic acid pinacol ester (541 mg), tetrakis(triphenylphosphine)palladium(0) (238 mg), 

potassium carbonate (569 mg), toluene (10 mL), ethanol (2 mL) and water (2 mL) was stirred 

at 80°C for 4 hours. 	After cooling the reaction mixture to room temperature, the precipitate 

was removed by passage through Celite (registered trademark) and the filtrate was 

concentrated under reduced pressure. 	The resulting residue was purified by silica gel 

column chromatography (n-hexane:ethyl acetate = 100:0-30:70) to give 2-methyl-2-propanyl 

N-(14-hydroxy-144-(6-methy1-3-pyridinyl)benzy1]-2-oxo-L2,5,6-tetrahydro-3- 
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pyridinyl}carbonyl)glycinate (560 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 2.51 - 2.69 (m, 5 H) 3.31 - 3.44 

(m, 2 II) 4.00 - 4.07 (m, 2 H) 4.67 (s, 2 H) 7.17 - 7.26 (m, 1 H) 7.37 (d, J=8.2 Hz, 2 H) 7.48 - 

7.59 (m, 2 H) 7.72 - 7.81 (m, 1 H) 8.67 - 8.77 (m, 1 H) 10.15 - 10.53 (m, 1 H). 

MS ESI/APCI Dual posi: 452[M+H]', 474[MA-]'. 

MS ESI/APCI Dual nega: 450[M-H]-• 

(2) Synthesis of the titled compound 

The compound (560 mg) obtained in step (1) above was used and treated by the 

same techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a 

colorless solid (254 mg). 

'H NMR (300 MHz, DMSO-d6) S ppm 2.36 - 2.55 (m, 5 H) 3.21 - 3.34 (m, 2 H) 3.50 (d, 

J=4.5 Hz, 2 H) 4.60 (s, 2 I-I) 7.26 - 7.45 (m, 3 H) 7.59 - 7.71 (m, 2 H) 7.89 - 7.99 (m, 1 H) 

8.73 (d, J=2.0 Hz, 1 H) 10.01 - 10.22 (m, 1 H). 

MS ESI/APCI Dual posi: 396[M+11]±. 

MS ESI/APCI Dual nega: 394[M-II]'. 

Example 2-5 

N-Q4-Hydroxy-144-(5-methy1-2-pyridinyebenzyl]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinylIcarbonyl)glycine sodium salt 

[0556] 	[Formula 221] 
OH 0 

-'.-L-----AN 	ONa 

"Wkt 'I 	0  

IP ,....„ N..>  

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-[4-(5-methyl-2-pyridinyl)benzyl]-2-

oxo-1,2,5,6-tetrahydro-3-pyridinyl}carbonyl)glycinate 

[0557] 
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[Formula 222] 
OH 0 

N
.--,i0 

H 	0  
'-' N '''.0 

1
------",k,.. 

N\ 
 

A mixture of the compound (2.00 g) obtained in Example 2-1(1), 5-methylpyridine- 

2-boronic acid N-phenyldiethanolamine ester (2.32 g), potassium carbonate (1.14 g), 

copper(I) iodide (313 mg), tri(2-methylphenyl)phosphine (250 mg), palladium(II) acetate 

(46 mg) and tetrahydrofuran (28.8 mL) was stirred at 95°C for 4 hours. 	After cooling the 

reaction mixture to room temperature, ethyl acetate was added and the precipitate was 

removed by passage through Celite (registered trademark). 	The filtrate was concentrated 

under reduced pressure and the resulting residue was purified by silica gel column 

chromatography (n-hexane:ethyl acetate = 80:20-0:100) to give 2-methyl-2-propanyl N-({4-

hydroxy-114-(5-methyl-2-pyridinyl)benzyl]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyOglycinate as a colorless amorphous mass (1.00 g). 

111 NMR (300 MHz, CHLOROFORM-d) S ppm 1.49 (s, 9 H) 2.37 (s, 3 H) 2.47 - 2.68 (m, 

2 H) 3.25 - 3.40 (m, 2 H) 4.00 - 4.07 (m, 2 H) 4.67 (s, 2 H) 7.31 - 7.42 (m, 2 H) 7.52 - 7.66 

(m, 2 H) 7.87 - 7.99 (m, 2 H) 8.45 - 8.59 (m, I H) 10.14 - 10.53 (m, 1 H). 

MS ESI/APCI Dual posi: 452[M+H]+. 

(2) Synthesis of the titled compound 

The compound (1.00 g) obtained in step (1) above was used and treated by the same 

techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a 

colorless solid (505 mg). 

1H NMR (600 MHz, DMSO-d6)  S ppm 2.29 (s, 3 H) 2.43 - 2.59 (m, 2 H) 3.22 - 3.56 (m, 4 H) 

4.58 (s, 2 H) 7.28 - 7.39 (m, 2 H) 7.60 - 7.69 (m, 1 H) 7.75 - 7.85 (m, 1 H) 7.94 - 8.04 (m, 

2 H) 8.45 (s, 1 H) 9.87 - 10.31 (m, 1 H). 

MS ESI/APCI Dual posi: 396[M+Hr. 
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[0558] 	In the following Examples 2-6 to 2-54, the compound obtained in Reference 

Examples A-4, A-5, A-303, A-304 or A-305 was used as the starting material which, together 

with a commercial grade of the corresponding boronic acids or boronic acid esters, was 

treated by the methods described in Example 2-1(1) and (2) or in step (1) of each of 

Examples 2-2 to 2-5 or modifications thereof, and the compounds thus obtained were further 

treated by the method described in Example 1-1(4), 1-2(2) or 1-3(3) or modifications thereof 

to synthesize the intended compounds. 	The structures of the synthesized compounds and 

their NMR and MS data are shown in Tables 22-1 to 22-8. 	The numerals cited in the 

column "Example" of each table indicate which of the above-noted Examples 2-1 to 2-5 was 

repeated or modified to synthesize the compound of interest. 

[0559] 
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[Table 22-1] 
Compound 

No Structure Analytical Data 
Salt 

information Example 

Example 

2-6 

rs,... 	. 

'H MIR 	(300 MHz, DI150-4) 	6 ppm 2.54 - 	2.77 	(m, 	2 H) 	3.38 (t, 

J.7.1 	Hz, 	2 H) 	3.88 	(a, 	3 11) 	4.03 	(d, 	J=5.6 	Hz, 	2 	IN 	4.58 
(s. 	2 	R) 	7.27 	(d. 	1.8.1 	Hz, 	2 H) 	7•53 	Id, 	3=8.1 	Hz, 	2 1-0 
7.83. (s, 	1 	H) 	8.11 	ts, 	1 	h) 	10.07 	(br. 	p., 	1 	H. 
115 ESI/ APC I Dual POZ I. , 	385(114C. 	4117(1fIliar• 
OS ESI/APOI Dual nega: 	383(11-H)-. 

2.- 1 

Example 

2-7 

OH 	0 

Itc1LII''Ir " 

N NUR (300 411z. 	1)1180-ds) 	6 ppm 2.65 - 2.76 	(m, 	2 H) 	3.35 - 
4-60 	- 	.75 	(n, 	2 11) 	7.40 3- 53 	(m. 	2 	H) 	3.98 - 4.10 	(n. 	2 II) 	4. 

- 7.56 	(n, 	2 H) 7.78 - 7.27 	(m. 	2 11) 7.89 - 7.97 (a, 	1 	H) 
8.58 - 	8.66 	(II, 	1 	H) 	8.75 	- 	8.83 	(m, 	1 	H) 	9.08 	- 8.12 	Cm. 	1 
II) 	9.94 	- 	19.31 	(a, 	1 	H). 
VS ESI/APC1 Dual posl: 	38211401).• 
NS ES1/3361 Dual mega: 	380(3-Hi. 

HC I 2 - 1 

Example 

2-8 

MI 

r-r° 

o n  

'11 NH 	(300 9112,-OHLOROFORM-d) 	5Ppro 	2.54.-  2.60 	(a. 	2 H) 
3.37 	(t, 	J=7.1 	Hz, 	2 H) 	4.16 	- 4.24 	(R. 	2. 8) 	4.59 	- 4.62 (a, 
2 H) 	7.29 	- 7.37 	(m. 	2 H) 	7.41 	- 7.59 	(a, 	2 H) 	8.52 - 	8.57 
(ra. 	1 	11) 	8.65 	- 	8.70 	(a, 	I 	H) 	10.15 	- 	10.47 	(m. 	1 	H)• 
OS ESI/APt/ Dual pesi: 3723110W. 234(11411a• 
VS ESIJ6PC1 Dual mega: 370(1(-Hr- 

2 - 1 

Example 

2-9 

,--)A" 

L eitj.' 

 'NW 	(600 Nflz. 	1/11S0-4) 	0 PDDI 1.20 - 	1.29 	U. 	B 11) 	2.4? - 

2.73 	(m. 	2 1) 	2.90 - 	3.01 	(n, 	1 	H) 	3.37 	- 3.47 	la, 	2 	H).4.00 
- 4.65 	Cu,. 	2 	H) 	4.57 - 4.139 	(m, 	2 	H) 	7.19 - 7.27 	(a, 	1 	H) 
7.31 	- 7.51 	(a. 	5 	HI 7.58 	- 7.67 	(n, 	2 H) 	111.02 - 	10.27 	(to,, 
1 	11) 	12.79 	- 12.00 	(m. 	I 	H). 
NS 331/6901 Dual peal: 423I)4140 1 . 445I1NIer. 
Hs ES1/.APCI Dual 'Ian: 42101-111`. 

Example 

2-10 

°H 	C 

LC:I 

oe 
 'H KKR (800 I1Hz. 0950-,4) 	6 ppm 2.65 - 2.74 (a, 	2 H) 3,39 - 

3.49 	(R., 	2 II) 	d.00 	- 4.10 	(a. 	2 H) 	4.52 - 4.71 	(II. 	2 	H) 	7.35 
- 7.43 	(R, 	3 HI 7.;111 - 7.51 	(a. 	2 H) 	7.88 - 7.74 (a, 	4 H) 
7.76 	(s, 	4 H) 	9.98 	- 	10.33 	(o. 	I 	H). 
US ESIVAPC1 Dual POSI: 4571U+10 . 479(ftNa].. 
VS 351/6361 'Dual negR: 455f M-H1-. 

2,- 1  

Example 

2-11  

OH 	o 
•x 

a 

'H Ho 	(3po MHz, 	CHLOROFORM-4) 	&Ppm 2.54 - 2.69 (A, 	2'H) 
3.23 - 	3.44 	(n, 	2 H) 	4.15 	- 4.23 	(n, 	2 H) 	4.61 	- 4.69 	(m. 	2 

II) 	7.20 	- 7.44 	(d. 	4 4) 	7.45 - 7.57 	(a. 	4 H) 	10.15 	- 	10.46 
(a. 	I 	H). 
OS ESI/61301 Dual posi: 	415[114H]1 , 437I6-Na]'. 
HS ES10201 Dual nese: 41(318-Hi. 

2 - 1 

Example 

2-12 

OH 	0 

a 
-y 

0 

.,-. 

'El lin (300 kHz, D1150-4) 	6 nun. V46 - 2.76 (a. 2 II) 	3.30 - 
3.51 	En, 	2 	H) 	3.74 	- 3.83 	(R. 	3 H) 	3.99 - 4.18 	(In, 	2 	H) 	4.53 
-.4.89 	(m, 	2 H) 	6.96 - 7.07 	(v. 	2 	H) 	7.29 	- 7•40 	(m. 	2 II) 
7.52 - 	7.96 	(m, 	4 H) 	111.00 	- 	19.29 	(R, 	I 	HI 	14.82 	- 	13.06, 
(m, 	) 	H). 
•IS ESI/APC1 Dual 	posit 	411161+Hr, 433(0+Ha) l . 
VS ESI/APCI Dual mega: 409(11-Hi. 

2 - 1 

[0560] 
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[Table 22-2] 
Compound 

No. Structure Analytical Data 
Sall 

aormatron  Example 

Example 
2-13 

OH 	0 

c1I r  i " 

I... 

I 

'11 NKR (600 Dia, 	1/080-4) 	6 PPR 2.47 - 	2.74 	(a, 	2 H) 	3.30 - 

	

.45 	(a. 	2 ID 	3.90 	(a, 	3 	H) 	4.01 	- 4.06 (a., 2 H) 	4.59 	- 4.35 :3
(e, 	2 	H) 	6.90 	- 6.94 	(n. 	I 	H) 	7.38 	- 7.411 	(n, 	2 H) 	7.82 - 
7.66 	(a, 	2 H) 	7.99 	- 8.03 	(a. 	I 	H) 	8..48 - 	8.49 	(a, 	I 	H) 	9.95 
- 	10.29 	(a, 	I 	H). 
OS ESIP,PCI Dual pool: 	41.2tHell)., 	434EII+Na3'• 
OS ESI/APCI Dual nen: 410(0-Hr. 

DIC I 2 - 1 

Example 
2-14 

OH 	0 

C.1011nitis 

--.. 

110  .2 

'H MAR (300 MHz. 	DIASO-ds) 	6 PP. 2.47 - 	2.76 	(a, 	2 H) 	3.37 - 
3.75 	(a, 	2 di) 	3.98 - 4.85 	(n, 	2 1I) 	4.58 - 4.72 	(a. 	2 	H) 	7.43 
Id, 34.2 Hz, 	2 H) 	7.74 	(11, 	34.2 Hi, 	2 IQ 	7.83 - 7.98 	(a, 	4 
H) 	9.96 	- 	10.29 	(m, 	1 H).. 
HS. El }mai: 408[14+111*. 
NS ES) mesa: 404(11-11I. 

2 - 1 

Example 

2-15 

OH 	0 
,w.„-,s.»» 

I 	- 
1 

ili NKR (300 MHz, 	D/ASO-ds) 	6 pill 2.44 - 	2.76 (a. 	8 H) 	3.34 - 
3.49 	(a. 	2 H) 	3-95 	- 4.06 (a, 	2 H) 	4.52 - 4.72 	In, 	2 	H) 	7.36 
- 7.42 (a, 	2 H) 	7.68 - 7.85 (a, 4 	H) 7.87 - 747 (a, 	2 II) 
9.98 	- 10.27 Co. 	I 	H). 
KS ESI POS1,  488[1g+Hr. 
NS 651 new 486111-HI. 

2 - 1 

Example 

2-16 

OH 	9.  

4111)
,. 
 .1t3H C 

ID-CY 
0 

	

WS ESI 	naga: 	421fil421(11-H]-. 
 

'H NOR 	(300 Hu, 	111150-4) 	4 ppn.2.59 	(a, 	3H) 	2.47 - 2.7/ 	(a, 
2 	H) 	3.21 - 3.77 (n., 	2 H) 	3.93 - 4.11 	hip 	2 H) 	4.56 	- 4.73 
(m. 2  H) 	7.35 - 7.4 9 (a, 	2 	H) 7.D5 - 748 	(a, 	4 H) 	7.08 - 
3.99 	(ft, 	2 H) 	9.98 	- 	10.23 	(oh 	1 	H). 
NS EST posit 	4231144/11'. 

Example 

2-17 

OH 	? 
(IxHr011 

H 
ci 

Co

,in 

 

'H NOR 	(300 Mlie, 	DliSO-ds) 	fiuurrt 2.82 	- 	2.79 	(n, 	2 il) 	3.38 	- 
3.56 	(m. 	2 	1) 	3.85 	s, 	3 	6) 	1.98 	- 4.98 (mi. 	2 ID 	4.55 -.4::72.  
(1., 	2 	H) 	6.39 	(d. 	J..1.9 	Ha f 	1 	Fi) 	7.36 	- 7.57 	(a, 	5 	H) 	9.03 	- 
18:22 (a 	1 	H).  • 
liS ESI 	pool: 335W+1414. 2 - 1 

Example 
2-18 

ce, 	ci 

-4--) ar" 

100 
1 

11110NR 	(300 HHz, 	IDASO-da) 	6 pp. 2.60 - 	2.76 	(a, 	2 H) 	3.31 	- 
3.48 	(a, 	2 ID 	3.95 - 4.10 	(n, 	2 H) 	4.53 - 4.69 	(n, 	2.5) 	7.23 
- 7.40 (a, 	2 H) 	9.49 - 7.58 	(a. 	1 	H) 7.59 - 7.75 (a, 	3 HI 
7.80 	- 7.20 	(e., 	I 	Ft) 	9.93 	- 	10.31 	(m, 	I 	10 • • . 
NS ESI 	PORi , 	237(11413.• 
HS ESI newt385(11-HI. 

Example 
2-19 

OH 	0 
H 

)1 

I 

Ill lin 	(300 1,(Hz, 	1:1180-4) 	a pp,. 2.65 - 	2.79 	(a, 	2 H) 	3.40 - 
3.76 	(a. 	2 H) 	2.97 - 4.10 	(a. 	2 5) 	4.61. -.4.77 	(a, 	2 	0 	7.46 
- 7.58 (m. 	2'411 	7.91 - 	8.04 	(m. 	2 	11) 	8.21 	- 	8.32 (a. 	2 11) 
8.83 	- 	8.94 	(n, 	2 	II) 	9.96 	- 	10.31 	(a, 	1 	6). 
VS ESI NISI: 	382[M+His. 
OS ESI nese: 3BOtlf-HI. 

TIC I 2- 1 

[0561] 
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Table 22-3] 
Compound 

No. Structure Analytical Data 
Salt 

informaben  Example 

Example 

2-20 

off 	0 

I 	ii 	

H 

le-% 	° 

>-- 

'H WAR 	(200 11/1z, 	DVSO-clo) 	6 PPM 2.3? 	(u. 	3 H) 	2.57 - 	2:78 (a,,  
5 	H) 	3.36 	-' 3.52 	(a. 	2 	H) 	3.96 - 4.119 	(a, 	2 	H) 	4.55 	- 4.71 
(R3 	2 H) 7.30 	- 	7.49 	(a. 	4 H) 	9.95 	- 	10.11 	(a, 	I 	H). 
US /SI pad: 416[11+H]'• 
HS HI nen: 414L0 -Hi. 2 - 1 

Example 

2-21 

fail  -° 

ci.c).1/
44 

 

H 
	1r

-  'H 10112 (300 MHz, 	MI50-98) 	6 ppm 2.45 - 2.77 	(n, 	2 H) 	3.24 
3.50 'Cm, 	2 	H) 	3.94 - 4.11 	(a, 	2 9) 	4.58 - 	4.77 	(a, 	2 H) 	7.38 
- 2.54 	tn, 	2 H) 	7.73 - 7.87 	(a. 	2 H) 	7.94 	- 	8.04 	(a, 	1 	H) 
8.28 	- 	8.42 	(a, 	1 	H) 	9.04 	- 	9.13 	(a, 	I 	14) 	9.94 	- 	10.32 	(a, 	1 

H). 
MS ES! Podi: 450[H+H).. 
KS ESI nen: 943[9-Hr. 

2 - 1 

Example 

2-22 

n9 	o 

(Y.)11 

0 

'11 NH 	(300 ItHz. 	DHSO-dT) 	6 pia 2.46 - 2.75 	(In, 	2 H1 	3.38 - 
3.40 	(c, 	2 H) 	3.83 	4.09 	(n, 	2 H) 	4.57 - 4.7r (a, 	2 3) 	7.32 
- 7.54 	(m, 	4,H) 	7.58 - 7.94 	(a. 	4 H) 	9.97 - 	10.28 	(a, 	1 	Rh 
US ESI/APC1 Dual psi: 	415111+11 4 . 
HS ESI/APC1 Dual nasa: 41311(-14i. 

	

2 	1  - 

Example 

2-23 

(

15&
,,,r, 

 

I 

0 

l'6 NKR 	(300 11Hz, 	DDSO-do) 	62Jon 2.49 - 2.76 	Cm, 	2 H) 	3.33 - 
3.51 	(m. 	2 	H) 	3.98 	- 4.08 	(a, 	2 	H) 	4.58 - 4.68 	Cr., 	2 H) 	7.35 
- 7.44 	(n, 	2 H) 	7.64 - 7.75 	(a, 	4 	H) 	7.90 	- 7.96 	(a, 	I 	H) 
9.99 	- 	10..27 	(n. 	1 	H). 
MS'ESI/APC1 Dual 	pasi: 	449(11.11).• 
NS ESI/APC1 Dual nada: 	447011-Hr. 

Example 

2-24 

OH o 

,\'rkD1-'Th'''"  
IH KIR (300 MHz, D1460-4) 	bona 2.51 - 2.76 (n. 	2 H) 	3.21 - 
3.51 	(a, 	2 9) 	3.98 - 4.09 (a, 	2 51) 	4.59 - 4.74 	(n. 	2 H) 7.38 
- 7.39 	(0, 	2 H) 	7.67 - 7.95 	(a, 	6 	H) 	1.0.00 - 	10.28 SR, 	1 M. 
NS 951/001 Dual POSI ,  449(NtHr. 
ifs ES1hP61 Dual 	;laza: 	4,17[0. H) 2 -1 

Example 

2-25 

OH 	a 

acj iiini° 'Cl. 

I 

114 MIR 	(30011Hz.1/1160-4) 	15 PPR 2,37 	(a. 	3 H) 	2.48 - 2.75 (n, 
2 11) 	3.34 	- 3.48 	(n. 	2 H) 	3.97 - 4.10 	(a, 	2 H) 	4.53 - 	4.73-  

2 	H) 	7.10 	7 7.23 	(a, 	1 	9) 	7.22 	- 7.50 	(n, 	5 H) 	7.53.-.  
7./1 	(a, 	2,11) 	1.95 	- 	10.30 	(a. 	1 	II). 
Ks ESI/APOI Lual 	POCI: 	295[1011).. 2 - 1 

Example 

2-26 

Mt 	o 

0 

.,, 

'H NU (300 Illizp 01,160-ds) 	6 pm L48 - 2.78 (a. 	2 H1 3.33 - 
3.47 	(a, 	2 H) 	3.82 	(5, 	3 H) 	3.97 - 4.10 Co. 	2 H) 	4.56'- 4.69 
(r, 	2 	11) 	6.88 	- 6.97 (I, 	1 11) 	7.13 	- 7.25 	(a, 	2 10 	7.31 	- 
7.43 	(a, 	3 H) 	7.58 	- 7.70 	(n, 	2 H) 	9.98 - 	10.29 	(a. 	1 	11). 
HS 55118901 Dual Pus,: 4 tinfthr . 
HS E51/6121)1 Dual nap: 	409(11-HI. 

2 - 1 

0562] 
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[Table 22-4] 
Compound 

Structure Analytical Data Example
NO. SS' information 

Example 

2-27 

OH 	0 

I 

-... 

111 UR (300 11Hz, 	111160-c16 ) 	6PPM 2.65 	- 2.78 	(a. 	2 H) 	3.30 - 
3.53 	(a. 	2 	H) 	3.98 	- 9.09 	(ra, 	2 	H) 	4.01 	- 	

- 
4.75 	(m, 	2 H) 	7.43 

- 7.53 	(m, 	2 H) 	7.67 - 7.76 	(m, 	3 	11) 	7.80.7.91 	(n, 	2 	H) 
8.11 	- 	8.25 (a, 	2 	H) 	S.37 	- 	8.43 	(ra, 	I 10 	3.00 	- 8.70 	(a. 	1 
H) 	8.99 	- 	0.07 	(a, 	1 	H) 	11.11 	- 	10.29 	(m, 	1 	H) 

VS ESI/APCI Dual PURI' 	132ilitHr. 
T F A 2 - 1 

Example 

2-28 

OH 	0 'H NKR (300 1,111z. 	0100-do) 	a pp', 2.62 	- 2.75 	(m. 	2 H) 	3.39 - 
3.52 	(nt, 	2 	H) 	3.94 	- 4.13 	(a, 	2 	H) 	4.53 - 4.71 	C. 	2 	H) 	7.19 
- 7.96 	Cr,. 	9 H) 	7.59 - 7.77 	(a, 	4 	H) 	2.99 	- 	1C.30 	(m. 	I 	at 
12.60 	- 	13.01 	(m. 	1 	H). 
HS E5I/APC1 Dual Doss: 	3991M+Hr. 	421fl61sHar• 2 - 1 

Example 

2-29 

OH 	0 '11 61116 	(200 MHz, 	CHLOROFORM-el) 	5 	no 	2.56 - 2.72 (m, 	2 	H) 
1.35 - 3.47 	(mt. 	2 	H) 	4.15 	- 	4.25 	(m. 	2 H) 	4.80 	- 4.08 	(a. 	2 
H) 	7.04 - 7.17 	(a, 	4 H) 	7.32 - 7.41 	(nt, 	F H) 	7.95 	- 7.54 (eh 
2 	11) 	10.08 	- 	10.50 	(n. 	1 	H); 
615 ES IIAPCI Dual PORI , 	439E1140 r. 
ES ESI/APCI Dual mesa: 	415I11-HI. 

2 - I 

Example 

2-30 

OH 	0 

~pM - 
'H NUR (300 MHz, 	01150-4) 	S. PPR 2.68 	(t. 	1-7.1 	Hz, 	2 H) 	3.32 

3.97 	(a, 	2 H) 	3.91 	- 4.14 	(m, 	2 	V) 	4.52 	- 9.70 	(n, 	2 	H) 
B. ad 	(d. 	J=8.4 Hz, 	2 0 	7.32 	(d, 	84.9 Hz, 	2 H) 7.31 - 7.89 
(a, 	4 	H) 	9.53 	(Dr. 	a., 	I 	)11 	3.91 	- 	10.23 	(a. 	1 	H). 
VS 66.1 noon: 3137[H.H1., 	41001411ar. 2 - 1 

[0563] 
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Table 22-5] 
Compound 

No, Structure Analytical Data Sall niurroaliou  Example 

Example 
2-31 

HI RR (300 Via, 	9940-d1) 	.6 	ppm 2.56 - 2.79 (s, 	2 E) 107 - 
3.28 	(a. 	3 1) 	3.36 - 3.52 	(a, 	2 9) 	3.31 	- 4.21 	(s. 	2 ID 	4.57 
- 4.73 	is, 	2 II) 	7.37 	- 7.53 	W, 	2 II) 7.66 - 7.82 	(o. 	2 9) 
7.89 - 3.06 	(t. 	4 H) 	9.34 - 10.33 	(a. 	1 EL 
MS ESI/APCI 	Do; I 	pos I: 	459110111'. 
MS E31/APC1 Dual acga: 4570(-93-. 

2 - 1 

Example 
2-32 

DI 	Pri 

ir- 	--- --, 

1  o 

9 RR (300 70(2, 9930-64) 	0 ppm 2.63 - 176 ta, 2 8) 189 - 
3.05 	(a, 	6 11) 	3.36 - 3.44 	(a, 	2 10 	3.37 - 4.08 WI. 	2 H) 	4.55 

4.71 	W. 	2 B) 	1.36 - 7.42 	(a, 	7 ID 7.49 (d, 	3%11 As. 	2 8.) 
7.70 	Cl, 	1=8.1 	92, 	4 11) 	9.96 - 10.21 	(a, 	i 	H). 
MS ESI/APC1 Dual pool: 462Larli1L 
MS ESI/APCI Dual nags: 450(9-111. 

Example 
2-33 

,---,..04  
1` 0 

° 

\.00, 

HI RR 	(300 )91e. 	CHLOROFORH-d) 	6 	paa 1.110 - 1,26 (a, 	1 II) 
1.64 - 2.08 	(s, 	9 11) 	4.20 	id, 	1=5.3 Az, 	2 10 	4.58 	is, 	2 10 
127 - 7.57 	(a, 	3 9) 8.17 - 8.33 Cr,, 	I ID. 
MS €41/APCE Dual 	posi: 	469(94117'. 
MS 2411APC1 Dua! 	nags: 46718-111". 2 - 2 

Example 
2-34 

of 	9 

Av 

re" 

la MR 	(300 Ma, 	0940-di) 	6 	pop 2.70 (I, 	1-7.2 Hz. 2 H) 3,36 
- 3.55 	(a, 	2 B) 	3.96 - 	4.05 	(a, 	2 B) 	4.54 - 	4.71 	(a, 	2 11) 
7.41 	(d. 	.7=8.4 If:. 	2 11) 	7.54 	- 1.E6 	(a. 	4 11) 	8.01 	id, 	J-3.4. 
11:, 	.2 PS 	9.94 - 90.32 	(n. 	1 	10 	12.91 	(Or. 	a.. 	2 11). 
MS ESIJAPC1 Nat pool: 425(60113'. 
Ms EstiApt r Dua l 	nags: 42301-111. 

2- 2 

Example 
2-35 

in I ,, 	,-......., ..„, 	11 	
6 

0 

„r „,..) 

HI NYE 	(300 911z, 	11940-ds) 	5 	ppm 2.55 - 2.73 	(e. 	2 H) 3.39 	- 
3,49 	(a, 	2 H) 	3.75 - 3.91 	(a, 	5 11) 	4.51 	(s, 	2 ID 	6.96 - 7.10 
W. 	2 10 	7.70 - 	7.79 	(a, 	I II) 	7.82 - 7.91 	(a, 	1 	II) 	7.98 - 
8.03 (a, 	2 10 3.52 - 1.90 	(o, 	I Z. 
MS 951/4121 Deal oral: 41219111r, 
MS ES1.41,C1 Dus t 	rags: 	r4,0(71-111.. 

N 0 2 - 3 

2-36 
Example ,, 

ox 	q  

r f" 

	

1 ,1%, 	0 
1 

'''(.-- 	10...,=0  	
IMS 

Co-sk02, 

ri! 24713 	(300 NU, 	DM50-A5) 	6 	PP21 2.S4 - 2.71 	(a, 	2 ID 	3.38 - 
3.45 	(a. 	2 11) 	3.58 - 3.70 	(a. 	2 II) 	4.64 	(s, 	2 I3) 7.42 - 7.52 
(m, 	2 11) 	7.77 - 7.85 	(p, 	1 9) 	7.94 - 8.03 	Da, 	1 	H) 	3.12 - 
8.25 	(p, 	2 n) 	8.59 - 8.55 	(a. 	I n). 
MS ES1/61,81 Dual 	posi: 	4550449P. 

SSI/APC1 Deal new 45191-511. 
N a 2 - 3 

Example 

2-37 

/I4 '---irmr" 
k 	0 	

0 
 

('`mil 
c.-',...,..-nau. 

...,,dc 

'HMS (200 11112, 	DXSO-ad 	S PIM 138 - 2.60 (a, 2 11) 3.44 
(d. 	1.4.2 112. 	2 9) 	4.51 	(s. 	2 11) 	1 23 - 7.40 (a, 	2 9) 	7.74 - 
7.82 is, 	1 10 7.89 - 7.97 	Co. 	1 ID 	8.07 - 1 IS 	(0. 	2 10 156 
- 8.63 	(a. 	1 /D. 
NS 911/5761 Dual 	aosi: 	40004+93'. 
MS 731/APL) Doll new 39804-81. 

N a 2 -3 

[0564] 
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Table 22-6] 
Com 

N
pound 

Structure Analytical Data 
alt Example 

Example 

2-38 

OH 	0 

I-PH 

i 

'H NUR (300 11Hz. 	D1180-4) 	6 	PPM 2.41 	- 2.61 	(a, 	2 H) 	3.40 - 
3.50 	(5, 	2 	H) 	3.80 	(s, 	3 	H) 	4.67 	(a, 	2 H) 	6.98 	- 7.11 	(a, 	2 
II) 	7.28 	- 7.38 	DR. 	1 	11) 	7.59 	7.72 	(n. 	2 	H) 	7.94 	- 	8.03 	(m. 
I 	H) 	8.74 	- 8.81 	(e. 	I 	H). 
IS ESVAPCI Dual 	pasi: 	412(11401'. 
VS ESILOPCI Dual 	nega: 	410(11-111 . 

N a 2 - 3 

Example 
2-39 

H,...)), 
 

ociLti

ON o 

...
:„.. 
	

, 

	

F 

 

''...< 

'H MIR (BOO 11412. 	D1480-4) 	6 	Pm 2.50 - 2.77 (a. 2 H) 	3:45 - 
3•71 	(o. 	4 	H) 	4.71 	(s. 	2 H) 	7.34 	- 7.55 	(R, 	3 10 1.79 	- 7.92 
(n. 	2 	14) 	8.02 	- 	8.12 	la, 	1 	H) 	8.81 	- 	8.86 	IR, 	1 	41). 

Na 2 - 3 

Example 

2-40 

OH 	0 

.., 

to  

'2 NUR 	(300 11Hz, 	01160-416) 	6 	vin 	2.48 - 2.76 	04., 	2 	H) 	3.37 - 
MI 	(n, 	4 H) 	4.72 Is, 	2 H) 	7.98 - 7.47 (a, 	1 	10 7.79 - 7.00 
(a, 	2 	H) 	7.91 	- 	2.03 	(n, 	2 	H) 	8.08 	- 	8.18 	(r., 	1 	0) 	8.26 	- 
8.09 	(a. 	1 	H). 

Na 2 - 2 

Example 
2-41 

OH 	a 
trioi. 

'H UR (300 I(Hz. DUSO-da) 	6 	ova 2.42 - 2.8$ (a. 2 H) 	3.28 - 
3.52 	(a, 	4 	11) 	3.89 	(a, 	3 	H) 	4.62 Is, 	2 HI 	7.06 - 7.12 	(5, 	1 
II) 	7.2 	- 	O, 	

H) 143 	
- 	 - 

2 li) 	8.8 
	7.3 
17 - 8.

4 
 25

tt 
 (a

1  
, 	1 	

7.37 	7.95 	(a, 	2 	03 	7.73 	7,81 	(a, 
 

DT a 2 - 3 

Example 

2-42 

OH 	o 
pH 

at 

-. 

® N 

'H 1186 (60) 81Hz. 4)1130-do) 	6 	Or. 	2.4,1 	- 2:53 	(a, , 	1 	H) 	3.22 - 
3.40 	(a, 	7 	H) 	4.51 	Is, 	2 	ID 	7.24 	- 	7.29 (R, 	2 	H) 1.3.1 	- 7.36 
(R, 	2 H) 	7.54 	(e. 	1 	H) 	9.85 	- 9.09 	IR, 	I 	HI. 
NS E.SI/APC1 Dual 	peal: 	418(0+01, 

a 2 - 2 

Example 

2-43 

OH 	o 
H 

LN 

. 

'H Illill 	(800 /1Hz, 	D1.160-416) 	6 	PPDI 	2.45 	- 	2.56 	(n, 	2 	H) 	3.21 	- 
2.47 (a, 	4 H) 	4.52 	(o, 	2 H) 	7.20 - 7.26 (I, 	2 11) 7.28 - 7.39 ,.. 	3 .1) 	4:54 	Is, 	I 	IN 	9.81 	- 	10.16 	Cu. 	1 	H). 
HS ESI/APCI Dual 	pool: 	404[H+H]'. 

N a 2 - 2 

Example 

244 

OH 	o 

'N 

..., 

H 
'14 NKR (300 l(Hz, 	DIISO-4) 	& 	PM 2.28 - 2.42 	(t, 	5 H) 	3.21 - 
3.54 	(ii. 	4 H) 	4.66 	Is. 	2 40 	7.25 - 7.36 OD 	3 6) 7.55 	- 7.63 
(n. 	2 H) 	7.93 	- 	3.04 	(a, 	1 	H) 	9.73 	- 	8.90 	(I, 	I 	H) 	10.08 - 
10.20 	(rig 	1 	11). 
115 ESI/APCI Dual nosi: 	398(6+0)'. NA 2 - 3 

[0565] 
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[Table 22-7] 
Compound 

No Strudure Analytical Data Sall ,nformat,„ Example 

Example 
2-45 

OH 	0 

--. - 401  

1H RIR 	(300 iHz, 	01150-4) 	6 	pm 2.36 (s, 	3 1-1) 	2.44 - 2.62 
(u, 	2 	H) 	3.26 	- 3.51 	(a, 	4 	H) 	4.61 	(a. 	2 	H) 	7.24 - 7-35 	(n. 
2 H) 7.70 - 7.80 	(a, 	I 	H) 	7.86 - 8.03 	in, 	3 H) 	8.55 	- 8:61 
(a, 	1 	H) 	9.99 	- 	10.16 	(a, 	1 	H). 
HS ESI/APCI Dual 	0021: 	3961N+EO C. N a 2- 3 

Example 
2-46 

OH 	o 

H 

H 

'H OR (300 MHz. DlISO-d ) 	6 	PM 2.45 - 2.61 	(r. 	2 1)1 3.28 - 
3.59 	(a, 	4 11) 	4.62 	(s, 	2 	H) 	7.48 	- 7.59 	(a, 	2 H) 	7.74.- 7.84 
(a, 	i 	H) 	7.911 	- 	8.111 	(a, 	1 	1) 	845 	- 	8.16 	In, 	2 1-0 	8.91 	(s, 
/ 	H) 	0.99 	- 	10.17 	(s: 	1 	H). 
HS ESI/AE01 Dual post: 	416(8+H)*. N a 2- 3 

Example 
2-47 

OH 	0 

ok. 	) 
'H AIR 	(300 11Hz. THSO-cia) 	.5 	MC 2.40 - 2.58 	(a, 	5 11) 	3.21 
3.88 	Co, 	4 	HI 	4.56 	s, 	2 9) 	6.77 - 6.84 	(e, 	I 	H1 	7.22. 7.34 
(a, 	2 	li) 	7.49 	- 	7.59 	(a. 	2 	Hi 	9.08 	- 	10.21 	(a. 	1 	H). 
Hs 591/001 Dual 	post: 	46110-40'. 

Na 2 - 2 

Example 
248 

OH 	0 

a 

'I 

'14 11110 (300 Hz. 11330-35) 	6 	pp m 0.32 - 0.73 	(a. 2 H) 	0.94 - 
1..05 	(a, 	2 lc 	1.88 	- 2.04 	(m, 	1 	H) 	2.47 - 	2.61 	(a, 	2 	H).2.37 
(t, J=7:0 Hz, 	2 H) 	3•51 	- 	3.59 	(m. 	2 	H) 4-60 	(s, 	2 	H) 	7.13 	- 
7.22 	is, 	2 	H) 	7.70 	- 7.70 Ca r 	1 	H) 	7.84 - 8.00 	is, 	a HI' 8.54 
- 	s.et 	thy, 	d 	141 	11.0e - 	10.18 	(e, 	t 	H). 
KS ESI/AE61 Dual 	pool: 	422(0+13]'. 

Na 2 - 3 

Example 
249 

O 

1 

9 

'11 MIR 	(300 )111z, 	pgso-49) 	6 	PPE 0.36 - 0.75 	(rn, 	2 H) 	0.91 - 
1.03 	(s, 	2-H) 	1.83 	- 2.03 	(a, 	1 	H) 	2.48 - 2.62 	(n, 	2 	/I)_3.34 
(t, J=7.1 	Hz, 	2 	H) 	3.60 111, 	Jo4.5 HE, 	2 H) 	4.60 (s, 	2 H) 
7.08 - 7.20 (m. 	2 H) 7.30 - 7.39 	fa. 	2 ID 	7.48 - 7.65 	(a, 4 
8) 	10.08 	-'10.21 	(a, 	I 	H). 
05 351/8901 Dual p001: 	421IPH1.. 

N:a 2'- 3 

Example 
2-50 

H 	q.  'H 1:410 	(200 alz, 	01150-do) 	0 	spa 0.67 	- 0.78 	Cm, 2 14) 	0.88 - 
IX? 	(a, 	2 H) 	1.90 - 2.U5 	in, 	1 	HI 	2.49 - 2.64 	(a, 	2 )0 	3,36 
- 3.56 (a, 	4=H) 4.68 (a, 	2 H) 7.13 - 7.26 (a. 	2 H) 	7.29 	- 
7.39 	Ca, 	1 	H) 	7.53 - 7.64 	(m. 	2 fl) 	7.92 - 8.0B 	(ix, 	1 H):8.72.  
- 2.84 	(a, 	1 	11) 	9.96 - 	10.16 	(m. 	1 	O. 
KS, 561/AEC1 Dual 	posi: 	422(1149]'. 

NA 2 - 3 

Example 
2-51  

OH 	o 'H N1JR 	(300 gliz, 	10/50-ds) 	6 	pm 2.40 - 2.54 	(rt. 2 H) 	3.34 
(t, 	.1=9.9 	Hz, 	E 	II) 	3.53 	(cl, 	.1=4.5 	Hz, 	2 	H) 	3.63 	(a. 	3 	9) 
4.91 	(s. 	2 	11) 	8.93 	- 7.06 	(a, 	1 	H) 	7.32 - 7.40 	in. 	1 	61 7.58 
- 7.68 	(a, 	2 H) 	7.72 - 1.82 	(n, 	I 	H) 	7.87 	- 7.99 	(a, 	I. H).  
8.55 	- 3.67 	(a, 	1 	H) 	10.05 	- 	10.21 	(s. 	I 	H). 
WS ESI/APCI Dual 	posi: 	412t1141.. 

a 2 - 3 

[0566] 
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[Table 22-8] 
Compound 

No. Structure Analytical Data 
Sdt informabon  Example 

Example 

2-52 

OH 	0 
H 

-- 

'El NUR 	(300 11Hz. 	NiSO-de) 	6 	PPM 	2.53 	- 2.66 	(ra, 	2 11) 	3.91 
(t. J27.1 	Hz, 	2 	H) 	3.62 	(d, 	J=4.7 Hz, 	2 H) 	3.82 	(s, 	3 H) 
4.62 	(a, 	2 	II) 	7.01 	- 7.19 	(a, 	2 	ED 	7.32 - 7.42 	(a. 	1 	H) 	7.66 
- 	7.85 	(.., 	3 	H) 	8.54 	- 	3.66 	(a, 	1 	H) 	'10.02 	- 	10.19 	(m. 	I 	H). 
US ESI/APCI Dual paxi: 412EPHI i. N a 2 - 3 

Example 

2-53 

014 	0 
ct:ciLicial 

top., 

11i NUR 	(300 1111z. 	01160-4) 	5 	pm 2.47 - 2.61 	(a, 	2 H) 	3.34 
a. JF7.0 112, 	2 H) 	3.57 	(d. 	J44.4 Hz, 	2 H) 	3.90 (s, 	3 H) 
4.62 	(a, 	2 	H) 	7.34 	- 7.47 	(in. 	2 HI 	7.57 - 7.65 	(11. 	(H1 1.66 
- 	7.77 	(a, 	2 H) 	8.25 	- 8.31 	(a, 	1 	H) 	8.44 	- 	8.50 	(a. 	I. H) 
1.0.07 	- 	10.22 	(a, 	1 	ID. 
MS ES Dual 	POSi: 	412ilt+Hr. 

DT a 2 - 2 

Example 

2-54 

OR 	0 

-,. 

'ro 

'H MIR (300 MHz. 	11830 -dc) 	6 	PPM 	2.45 - 2.61 	(a, 	2 H) 	3.28-

7°H 	 H) 	7.11 	- 7.23 	(a. 	i El) 7.27 - 7.41 	(a, 	2 H) 	7 	- 7-53. (a. 
8.41 	(a, 	2-H) 	3.49 - 3.60 	(a. 	2 H) 	3.85 	(s. 	3 H) 4.61 	(s, 	2 

2 	II) 	8.30 	- 8.52 	(n, 	2 	H) 	10.00 	- 	10.23 	(e, 	1 	ID. 
MS ESI/APCI Dual MI: 4120/1+111% Dila 2 - 2 

Example 2-55 

N-04-Hydroxy-2-oxo-1-[(4'-sulfamoy1-4-biphenylyl)methyl]-1,2,5,6-tetrahydro-3-

pyridinylIcarbonyl)glycine 

	

[0567] 	[Formula 223] 
OHO 

N.,-,The.OH 

. 	H 	); ..... 	ON 	0 

OS 

o'NH2  

(1) Synthesis of N-([4-hydroxy-(4-iodobenzy1)-2-oxo-1,2,5,6-tetrahydro-3- 

pyridinyl]carbonylIglycine 

	

[0568] 	[Formula 224] 
OH 0 
.._ 	'-'Th--°}1 

H 	6 
0 

1 

	

,...  	^I   

To the compound (5.00 g) obtained in Example 2-10), a solution (50 mL) of 
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4 mol/L hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at 70°C for 

three hours. 	The reaction mixture was cooled with ice and the resulting precipitate was 

recovered by filtration to give N-{[4-hydroxy-1-(4-iodobenzy1)-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl]carbonyl} glycine as a colorless solid (3.37 g). 

'H NMR (300 MHz, DMSO-d6) S ppm 2.65 (br. s., 2 H) 3.37 (t, J=7.1 Hz, 2 H) 4.02 (d, 

J=5.8 Hz, 2 H) 4.53 (s, 2 H) 7.11 (d, J=8.4 Hz, 2 H) 7.62 - 7.81 (m, 2 H) 10.03 (br. s., 1 H). 

MS ESI/APCI Dual posi: 453[M+Na]'. 

MS ESI/APCI Dual nega: 429[M-1-1]-. 

(2) Synthesis of the titled compound 

The compound (100 mg) obtained in step (1) above was used and treated by the 

same technique as in Example 2-2(1) to give the titled compound as a pale yellow solid 

(45.9 mg). 

'H NMR (300 MHz, DMSO-d6) S ppm 2.65 - 2.75 (m, 2 H) 3.37 - 3.49 (m, 2 H) 3.96 - 4.11 

(m, 2 H) 4.59 - 4.71 (m, 2 H) 7.33 - 7.44 (m, 4 H) 7.68 - 7.76 (m, 2 H) 7.81 - 7.93 (m, 4 H) 

9.88 - 10.33 (m, 1 H) 12.85 (br. s., 1 H). 

MS ESI/APCI Dual posi: 460[M+H]1. 

MS ESI/APCI Dual nega: 458N-Hr. 

[0569] 	The compounds of the following Examples 2-56 to 2-61 were synthesized from 

commercial grades of the corresponding boronic acid analogs by the method described in 

Example 2-55 or modifications thereof. 	The structures of the synthesized compounds and 

their NMR and MS data are shown in Table 22-9. 

[0570] 
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[Table 22-9] 
Compound 

hlo, Structure Analytical Data Salt 
infonation 

Example 
2-56 

ax 	0 

.0 ° 

...- 

IN MIR (300111z, DUS0-4,) 	6 	ppm 2:58 - 2.89 (,n. 2 II) 3..38 
(t. 	J=7.0 Hz, 2 II) 	3.67 	(4, J=4.7 Hz. 	2 HI 	4.65 (s, 	2 H) 
7.47 	(4, 	J=8.2 Hz, 	2 H) 7.82 (d, 	J=8.2 Hz, 	2 H) 	8.11 (d. 
.1=8.4 Hz, 	1 H) 	8.42 (eld, 	J=8.4, 	2.2 Hz, 	1 H) 	9.10 (d, 	1=1.6 
Hz, 	I 	II) 	10.114 	(br. 	s., 	1 II). 
HS ESI/aPCI Dual rosi: 4601.M+11.1*. 
HS ESI/APCI Dual nega: 4521.11-11". 

N a 

Example 
2-57 

01-4 	0 

0 

I.,.
1 

 

LOH 

i n MIR (300 11H1, D1120-4) 	8 	DM 2:60 (br. s.. 2 0) 2.82 St 
J=6.3 Az, 	2 H) 	3.28 - 3.47 	(m. 	6 H) 3.64 	(d. 	J=4.7 Hz. 	2 11) 
4.63 (s, 	2 H) 7.42 ('d, 	J=3.2 Hz, 2 H) 7.64 - 7.79 (m, 	3 8) 
7.80 - 7.96 (re, 	4 H) 	1.0.08 	(br. 	a.. 	1 I). 
HS ESI/APCI Dual POSY. 5041841111 . 
NS ESI/APCI Dual mega: 502111-H1-. N a 

Example 
2-58 

OH 	CI 

aLkirlrx" 
a 

'11  IIE (20 MHz, D160-ds) 	6 	ppm 2.60 - 2.78 (m, 2 H) 3.48 
J=7.0 Hz, 2 ID 4.03 (4, 1=5.6 Hz. 	2 II) 436 (s. 	2 ID 

7.46 	(d, 	J  =8.2 Az, 	2 11) 	7.81 	(d, 	J=8.2 Hz, 	2 El) 	8.13 (ad, 
J=9.2, 	0.7 Hz, 	11) 8.29 (dd, 	J48.2, 	2.3 Hz, 1."H) 9.02 (dd, 
J=2.3, 	0.7 Hz, 	1 H) 	10.05 	(hr. 	s.. 	1 II). 
MS ESIAPCI Dual pOSi: 426116+H)'. 
HS ESITAPCI Dual nen: 424111-Ht. 

HC i 

Example 
2-59 

1 	
, 

bl 
Liir 	'c  

1 

TIE 	111 D 	(300z. 19,50-dd 6 ppm 2.69 (br. s., 2 H) 3.22-/ 
3.47 	(nt. 	2 II) 4.03 	(d, 	1=5.6 Hz, 	2 H) 4.62 	(s. 	2.A) 	7.12 	(d, 
1=9.3 Hz, 	1 H) 7 40 (d. 	J=8.2 Hz, 2 Ii) 7.65 (d. 	J=8.2 Hz, 2 
ID 	8.15 - 8.40 	(ra, 	4 11) 	10.05 	(hr. 	s., 	1 H). 
NS ESI/APC1 Dual Moil: 397111+H1+. HC I, 

Example 
2-60 

OR 0 
1-1 

dl 
b 

41 si 

Wil H 

Ill 111E3 (300 MHz., D1160-cl.) 	6 	ppm 2.58 - 2.75 (m, 	2 H) 	3.33 - 
3.45 (rn, 	2 11) 4.03 (4, 	J.8 Hz, 2 ID 4,68 As. 2 ID 	6.58 (d, 
1=9.5 Ha, 	1 H) 7E34 	(d, 	J=8.2 Hz, 	211.)756(d. 	J=8.2 Hz, 2 
iii 7.S1 (d. 	J=2.6 Hz. 1 ID 7.94 	(dd. 	J=9.5: 	2.6 Hz, 	1 ID 
10.07 	(br. 	s., 	1'H).. 
XS ESIA1PCI DUal posi: 398111E3.1% 
115 ESI/APC1 Dual nesal 	39611-111-. 

HC l 

Example 
2-61 

OR 	0 

bl 

4° N 

8. 

111 HIT. (30(rnz, DIISO-dG) 	S 	ppm 2.68 (br. s., 	2 H) 	3.36-
u 	3.47 	(m, 	2 IL) 4.03 (d, 	J=5.6 Hz, 2 H) 4.62 ((, 2 H) 7.41 (d, 

J=8.4 Hz. 2 H) 7.70 (d, J=8.4 Hz. 2 ID 8.93 (a. 2 li) 10.05 
(hr. 	s., 	1 H). 
WS ESIAPCI Dual posi: 398111+H1'.l.. 
KS HSI/APCI Dual nega: 3961.1I-11-. 

HC 1 

Example 3-1 

N-{[1-(4-Cyclopentylbenzy1)-4-hydroxy-2-oxo-E2,5,6-tetrahydropyridin-3-

yl]earbonyllglycine sodium salt 

[0571] 
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[Formula 225] 
OH 0 

%--- 	N-Thr ONa 
H 	0 

N 	0 

(1) Synthesis of tert-butyl N-{{1-(4-cyclopentylbenzy1)-4-hydroxy-2-oxo-1,2,5,6-

tetrahydropyridin-3-yl]carbonyl}glycinate 

[0572] 	[Formula 226] 
OHO 

-A-----ThN---rro-‹ 
0 IN1 	0  

111  

Indium(III) chloride (768 mg) was dried under reduced pressure while it was heated 

with a thermal gun. 	After being left to cool to room temperature, the reaction system was 

internally purged with argon. 	To the reaction system, dehydrated tetrahydrofuran (20.0 mL) 

was added and with stirring at -80°C, cyclopentyl magnesium bromide (2.0 mol/L, solution 

in diethyl ether, 5.23 mL) was added dropwise. 	After being stirred at that temperature for 

30 minutes, the reaction mixture was brought to room temperature and stirred for 45 minutes. 

The compound (1.50 g) obtained in Example 2-1(1) and bis(tri-tert- 

butylphosphine)palladium(0) (788 mg) were added and the mixture was stirred at an external 

temperature of 75°C for two hours. 	After standing to cool to room temperature, methanol 

(5.00 mL) was added and the mixture was stirred for 30 minutes. 	After concentrating under 

reduced pressure, chloroform (30.0 mL) was added and the insoluble matter was removed by 

passage through Celite (registered trademark). 	The filtrate was concentrated under reduced 

pressure. 	The resulting residue was purified by preparative HPLC and further purified twice 

by silica gel column chromatography (chloroform:ethyl acetate = 100:0-85:15) to give tort-

butyl N-{[1-(4-cyclopentylbenzy1)-4-hydroxy-2-oxo-L2,5,6-tetrahydropyridin-3- 
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yllcarbonyl}glycinate as a pale brown oil (600 mg). 

'H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.49 (s, 9 H) 1.51 - 1.61 (m, 2 H) 1.64 - 1.73 

(m, 2 H) 1.75 - 1.84 (m, 2 H) 2.01 - 2.10 (m, 2 H) 2.48 - 2.62 (m, 2 H) 2.93 - 3.03 (m, 1 1-1) 

3.28 - 3.38 (m, 2 H) 3.97 - 4.06 (m, 2 H) 4.58 (s, 2 H) 7.14 - 7.24 (m, 4 H) 10.19 - 10.46 (m, 

1 H). 

MS ESPAPCI Dual posi: 451[M+Na]'. 

(2) Synthesis of the titled compound 

The compound (590 mg) obtained in step (1) above was used as a starting material 

and treated by the same techniques as in Example 1-3(2) and (3) to give the titled compound 

as an orange solid (118 mg). 

11-1 NMR (600 MHz, DMSO-d6) 8 ppm 1.46 - 1.55 (m, 2 H) 1.58 - 1.68 (m, 2 H) 1.70 - 1.80 

(m, 2 H) 1.93 - 2.03 (m, 2 H) 2.48 - 2.60 (m, 2 H) 2.89 - 2.98 (m, 1 H) 3.27 - 3.34 (m, 2 H) 

3.62 - 3.68 (m, 2 H) 4.52 (s, 2 H) 7.13 - 7.25 (m, 4 H) 10.01 - 10.22 (m, 1 H). 

MS ESI posi: 373[M+H]+. 

MS ESI nega: 371[M-K. 

Example 3-2 

N-{[1-(4-Cyclopropylbenzy1)-4-hydroxy-2-oxo-1,2,5,6-tetrahydropyridin-3-

yl]carbonyl}glycine sodium salt 

[0573] 	[Formula 227] 
OH 0 

A-A.  N 	
ON a 

ENO 
 ..,, 	H 	0 

el 

Instead of cyclopentyl magnesium bromide (2.0 mol/L, solution in diethyl ether), 

cyclopropyl magnesium bromide (about 0.7 mol/L, solution in tetrahydrofuran) was used and 

treated by the same technique as in Example 3-1 to give the titled compound as a pale gray 

solid (527 mg). 
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111 NMR (300 MHz, DMSO-d6) S ppm 0.60 - 0.67 (m, 2 H) 0.88 - 0.96 (m, 2 H) 1.81 - 1.95 

(m, 1 H) 2.47 - 2.54 (m, 2 H) 3.20 - 3.30 (m, 2 H) 3.47 - 3.54 (m, 2 H) 4.50 (s, 2 H) 6.97 - 

7.08 (m, 2 H) 7.10 - 7.19 (m, 2 H) 10.08 (br. s., 1 H). 

MS ESI posi: 345[M+Hr, 367[M+Na]'. 

Example 4-1 

N-{[1-(2,4-Dimethoxybenzy0-4-hydroxy-2-oxo-1,2,5,6-tetrahydropyridin-3-

yl]carbonyl)glycine 

[0574] 	[Formula 228] 
OH 0 

	

__.#1.;„__,  AN 	OH 

	

, H 	6 
''N'''''0 

MeO li  OMe 

(1) Synthesis of ethyl N-(2,4-dimethoxybenzy1)-N-(3-ethoxy-3-oxopropanoy1)-13-alaninate 

[0575] 	[Formula 229] 
0 

-0- 	0 	0 
-.. 	K.,..„„11.0....-..„.., 

Me() 11.1  OMe 

Instead of the compound obtained in Reference Example A-1, the compound 

obtained in Reference Example A-6 (8.05 g) was used as a starting material and treated by 

the same technique as in Example 1-10) to give a mixture (13.0 g) containing ethyl N-(2,4-

dimethoxybenzy1)-N-(3-ethoxy-3-oxo-propanoy1)43-alaninate. 

MS ESI/APCI Dual posi: 382[M+Hr, 404[M+Na]+. 

(2) Synthesis of ethyl 1-(2,4-dimethoxybenzy1)-4-hydroxy-2-oxo-1,2,5,6-tetrahydropyridin- 

3-carboxylate 

[0576] 
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[Formula 230] 
OHO 

N----L--.--)1"0"-'- 

'-'NO 

Me0 Si  OMe 

To a solution in ethanol (160 mL) of the mixture (13.0 g) obtained in step (1) above, 

sodium ethoxide (about 20%, solution in ethanol, 20.8 mL) was added and the resulting 

mixture was stirred at an external temperature of 85°C for two hours. 	After cooling to 	room 

temperature, ethyl acetate and 2 mol/L hydrochloric acid were added. 	Extraction was 

conducted with ethyl acetate and the combined organic layers were washed with saturated 

brine. 	After drying over anhydrous magnesium sulfate and removing the desiccant by 

filtration, the filtrate was concentrated under reduced pressure. 	The resulting residue was 

purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5-5:95) to give 

ethyl 	 as a 1-(2,4-dimethoxybenzyl) 4-hydroxy-2-oxo-1,2,5,6-tetrahydropyridin-3-carboxylate 

brown oil (8.20 g). 

1 H NMR (300 MHz, CHLOROFORM-d) S ppm 1.40 (t, J=7.1 Hz, 3 H) 2.55 (t, J=6.6 Hz, 

2 H) 3.33 - 3.44 (m, 2 H) 3.75 - 3.85 (m, 6 H) 4.38 (q, J=7.1 Hz, 2 H) 4.57 (s, 2 II) 6.37 - 

6.50 (m, 2 H) 7.20 - 7.26 (m, 1 H). 

MS ESI/APCI Dual posi: 336[M+H]+. 

MS ESI/APCI Dual nega: 334[M-H]". 

(3) Synthesis of 2-(trimethylsilyl)ethyl N-{[1-(2,4-dimethoxybenzy1)-4-hydroxy-2-oxo- 

1,2,5,6-tetrahydropyridin-3-yl]carbonylIglycinate 

[0577] 	[Formula 231] 
OH 0 

H
--)-(°"-- 'SiMe3 

 
N 	0 	

0 

MOO III°  OMe 

To a solution in l,2-dimethoxyethane (4.60 mL) of the compound (311 mg) obtained 
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in step (2) above, the compound (195 mg) obtained in Reference Example E-1 was added and 

the mixture was refluxed for two hours. 	After being cooled to room temperature, the 

reaction mixture was concentrated under reduced pressure. 	Purification by silica gel 

column chromatography (n-hexane:ethyl acetate = 95:5-65:35) gave 2-(trimethylsilyl)ethyl 

N-{[1-(2,4-dimethoxybenzy1)-4-hydroxy-2-oxo-1,2,5,6-tetrahydropyridin-3-

yl]carbonyl)glycinate as a pale yellow oil (283 mg). 

I li NMR (300 MHz, CHLOROFORM-d) 5 ppm -0.03 - 0.01 (m, 9 H) 0.97 - 1.07 (m, 2 H) 

2.48-2.62 (m, 2 H) 3.33 - 3.43 (m, 2 H) 3.76 - 3.84 (m, 6 H) 4.03 - 4.13 (m, 2 H) 4.22-4.29 

(m, 2 H) 4.52 - 4.59 (m, 2 H) 6.41 - 6.50 (m, 2 H) 7.11 - 7.23 (m, 1 H). 

(4) Synthesis of the titled compound 

To a solution in tetrahydrofuran (3.00 mL) of the compound (283 mg) obtained in 

step (3) above, tetrabutylammonium fluoride hydrate (1 mol/L, solution in tetrahydrofuran, 

0.609 mL) was added and the mixture was stirred at room temperature for 12 hours. 	More 

tetrabutylammonium fluoride hydrate (1 mol/L, solution in tetrahydrofuran, 0.609 mL) was 

added and the mixture was stirred at room temperature for 24.5 hours. 	The solvent was 

concentrated under reduced pressure and the resulting residue was purified by silica gel 

column chromatography (chloroform:methanol = 100:0-80:20). 	To a solution in ethanol of 

the resulting residue, water was added and the mixture was stirred for 60 hours. 	After 

cooling to 0°C, the precipitate was recovered by filtration to give the titled compound as a 

colorless solid (163 mg). 

I FI NMR (200 MHz, DMSO-d6) 5 ppm 2.36 - 2.74 (m, 2 II) 3.22 - 3.43 (m, 2 H) 3.75 (s, 3 H) 

3.79 (s, 3 H) 3.99 (d, J=5.7 Hz, 2 H) 4.37 - 4.52 (m, 2 H) 6.35 - 6.63 (m, 2 11) 7.07 (d, 

J=7.5 Hz, 1 H) 9.91 - 10.22 (m, I H). 

MS ESPAPCI Dual posi: 365[M+H]+, 387[M+Nar. 

MS ESI/APCI Dual nega: 363[M-H]". 

Example 4-2 

N-({4-Hydroxy-2-oxo-144-(prop-2-en-l-yloxy)benzy1]-1,2,5,6-tetrahydropyridin-3-

yOcarbonyl)glyeine 
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[0578] 	[Formula 232] 
OH 0 

„.....t.s..,__ 	N OH 

Isl-.0
H 	8 

10I 0---,----- 
Instead of the compound obtained in Reference Example A-6, the compound 

obtained in Reference Example A-7 (1.34 g) was used as a starting material and treated by 

the same technique as in Example 4-1 to give the titled compound as a colorless solid 

(115 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 2.48 - 2.69 (m, 2 H) 3.24 - 3.40 (m, 2 H) 

4.12 - 4.24 (m, 2 H) 4.47 - 4.61 (m, 4 H) 5.24 - 5.34 (m, 1 H) 5.35 - 5.47 (m, 1 H) 6.05 (ddt, 

1-17.3, 10.5, 5.2 Hz, 1 H) 6.84 - 6.93 (m, 2 H) 7.14 - 7.23 (m, 2 H) 10.06 - 10.49 (m, 1 H). 

MS ESI/APCI Dual posi: 361[M+H]+, 383[M+Na]+. 

MS ESI/APCI Dual nega: 359[M-11]". 

Example 4-3 

N- { [4-Hydroxy-1-(4-hydroxybenzy1)-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl) glycine 

[0579] 	[Formula 233] 
OH 0 

.....--L,AN .ThrOH 

'1\1- 0 H 	° 

Si  OH 

(1) Synthesis of 2-(trimethylsilyl)ethyl N-(11-[4-(allyloxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl)glycinate 

[0580] 
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[Formula 234] 
OH 0 

---C-AN--0------ 'SiMe3  
N-11--- 0 H 
	o 

1° O''' 

Instead of the compound obtained in Reference Example A-6, the compound 

(1.34 g) obtained in Reference Example A-7 was used as a starting material and treated by 

the same techniques as in Example 4-1(1) to (3) to give 2-(trimethylsilyl)ethyl N-({1-[4-

(allyloxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyllcarbonyl)glycinate as a 

pale yellow oil (1.16 g). 

I FI NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.05 (s, 9 H) 0.97 - 1.09 (m, 2 H) 2.45 - 2.64 

(m, 2 H) 3.25 - 3.37 (m, 2 H) 4.05 - 4.16 (m, 2 H) 4.23 - 4.32 (m, 2 H) 4.50 - 4.56 (m, 4 H) 

5.24 - 5.34 (m, 1 H) 5.35 - 5.47 (m, 1 H) 6.05 (ddt, J=17.3, 10.6, 5.3, 5.3 Hz, 1 H) 6.83 - 6.93 

(m, 2 H) 7.14 - 7.22 (m, 2 H) 10.19 - 10.53 (m, 1 H). 

MS ESI/APCI Dual posi: 461[M+H]'. 

MS ESI/APCI Dual nega: 459[M-1-If. 

(2) Synthesis of 2-(trimethylsilyflethyl N-{[4-hydroxy-1-(4-hydroxybenzy1)-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl]earbonyl}glycinate 

[0581] 	[Formula 235] 
OH 0 
A)LN'AC --"-'SiMe3  

._,.. N 	0 
H 	0 

 

ii. OH 
To a solution in tetrahydrofuran (3.8 mL) of the compound (520 mg) obtained in 

step (1) above, tetrakis(triphenylphosphine)palladium(0) (261 mg) and morpholine (492 µL) 

were added and the mixture was stirred at room temperature for 22.5 hours. 	After 

concentrating under reduced pressure, the resulting residue was purified by silica gel column 

chromatography (n-hexane:cthyl acetate = 85:15-55:45) to give 2-(trimethylsilyl)ethyl N-{[4- 
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hydroxy-1-(4-hydroxybenzy1)-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl}glycinate as a 

pale yellow oil (362 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.05 (s, 9 H) 0.96 - 1.12 (m, 2 H) 2.46 - 2.66 

(m, 2 H) 3.24 - 3.37 (m, 2 H) 4.05 - 4.16 (m, 2 H) 4.22 - 4.35 (m, 2 H) 4.54 (s, 2 H) 6.74 - 

6.86 (m, 2 H) 7.10 - 7.19 (m, 2 H) 10.16 - 10.49 (m, 1 H). 

MS ESI/APCI Dual posi: 421[M+H]+, 443[M+Na]+. 

MS ESI/APCI Dual nega: 419[M-H]-, 455[M+CI]-. 

(3) Synthesis of the titled compound 

The compound (362 mg) obtained in step (2) above was used and treated by the 

same technique as in 4-1(4) to give the titled compound as a colorless amorphous mass 

(138 mg). 

'H NMR (300 MHz, DMSO-d6) 6 ppm 2.38 - 2.71 (m, 2 H) 3.25 - 3.36 (m, 2 H) 3.96 - 4.09 

(m, 2 H) 4.39 - 4.54 (m, 2 H) 6.65 - 6.79 (m, 2 H) 7.04 - 7.15 (m, 2 H) 9.25 - 9.46 (m, 1 H) 

10.01 - 10.26 (m, 1 H). 

MS ESI/APCI Dual posi: 343[M+Na]+. 

MS ESI/APCI Dual nega: 319[M-H]-. 

Example 5-1 and Example 5-2 

N-{ [(5 5)-1-(Bipheny1-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-

yl]carbonyllglycine sodium salt (Example 5-1) 

N-{[(5R)-1-(Bipheny1-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-

yl]carbonylIglycine sodium salt (Example 5-2) 

[0582] 
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[Formula 236] 
OH 0 

,..-.„w_0 Na N  
H 	nil 

'''N-- 0 	‘-' 

le 

and 
OH 0 

,„.,, ,,,I ,,jt,N
,,,..,„.0Na 

H 	81  
N'"""-'0 

1110 

The compound (2.00 g) obtained in Example 1-22 was isolated and purified by 

optical preparative HPLC to give a less polar isomer (956 mg, 99.9%ee) and a more polar 

isomer (861 mg, 94.1%ee). 	To a solution of the resulting less polar isomer (956 mg) in 

acetone, 1 mol/L sodium hydroxide in aqueous solution (2.42 mL) was added. 	The 

resulting precipitate was recovered by filtration to give the titled compound of Example 5-1 

as a colorless solid (560 mg, 99.9%ee). 	The aforementioned more polar isomer (861 mg) 

was likewise treated using 1 mol/L sodium hydroxide in aqueous solution (2.18 mL) to give 

the titled compound of Example 5-2 as a colorless solid (393 mg, 98.7%ee). 	The 

compounds of Examples 5-1 and 5-2 were respectively converted to the compounds 

described in Reference Examples X-1 and X-2 cited hereinafter and the absolute 

configuration at position 5 of the 2-oxo-1,2,5,6-tetrahydropyridine ring of each isomer was 

determined by X-ray crystallography. 

N-{[(5S)-1-(Bipheny1-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-

ylicarbonyl}glycine sodium salt (Example 5-1) 

'H NMR (300 MHz, DMSO-d6) 5 ppm 1.03 (d, J=6.8 Hz, 3 H) 2.55 - 2.74 (m, 1 H) 2.96 - 

3.12 (m, 1 H) 3.37 - 3.47 (m, 1 H) 3.53 (d, J=4.5 Hz, 2 H) 4.45 - 4.73 (m, 2 H) 7.29 - 7.40 

(m, 3 H) 7.41 - 7.50 (m, 2 H) 7.59 - 7.70 (m, 4 H) 10.18 (br. s., 1 H). 
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MS ESUAPCI Dual posi: 395[M+Hr. 

MS ESUAPCI Dual nega: 393[M-H]-. 

Optical HPLC retention time: 9.136 min. 

N-{[(5R)-1-(Bipheny1-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3- 

yl]carbonyl}glycine sodium salt (Example 5-2) 

1H NMR (300 MHz, DMSO-d6) 6 ppm 1.03 (d, J=6.8 Hz, 3 H) 2.56 - 2.74 (m, 1 H) 2.97 - 

3.13 (m, 1 H) 3.37 - 3.47 (m, 1 H) 3.53 (d, J=4.5 Hz, 2 H) 4.45 - 4.73 (m, 2 H) 7.29 - 7.40 

(m, 3 H) 7.40 - 7.50 (m, 2 H) 7.59 - 7.72 (m, 4 H) 10.18 (br. s., 1 H). 

MS ESUAPCI Dual posi: 395[M+H]+. 

MS ESUAPC1 Dual nega: 393[M-fi]". 

Optical HPLC retention time: 9.705 min. 

Example 6-1 

N-{[1-(4-Biphenylylmethyl)-4-hydroxy-2-oxo-1-azaspiro[4.4]non-3-en-3- 

yllcarbonyl}glycine 

[0583] 	[Formula237] 
HO 	0 

N O  H 	0  

i \ 

fa 
(1) Synthesis of methyl 1-{(4-biphenylylmethy0[34{2-[(2-methyl-2-propanyBoxy]-2- 

oxoethyl}amino)-3-oxopropanoyl]amino}cyclopentanecarboxylate 

[Formula 238] 
I 

O 0 0 0 
N iC)1'N "Thf `.< H 	0  

OP 
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Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound 

(300 mg) obtained in Reference Example G-1 and the compound (513 mg) obtained in 

Reference Example A-306 were respectively used and treated by the same technique as in 

Reference Example G-1(I) to give methyl 1-{(4-biphenylylmethy0[3-({2-[(2-methyl-2- 

propanyl)oxy]-2-oxoethyl)amino)-3-oxopropanoyflaminolcyclopentanecarboxylate as a 

colorless solid (478 mg). 

'H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.47 (s, 9 H) 1.60 - 1.68 (m, 2 H) 1.71 - 1.80 

(m, 2 H) 1.84 - 1.92 (m, 2 H) 2.44 - 2.50 (m, 2 H) 3.32 (s, 2 H) 3.76 (s, 3 H) 3.93 (d, 

J=5.8 Hz, 2 H) 4.73 (s, 2 H) 7.33 - 7.47 (m, 5 H) 7.56 - 7.63 (m, 4 H) 7.81 - 7.88 (m, 1 H). 

MS ESI posi: 531[M+Na]t. 

(2) Synthesis of the titled compound 

To a solution in ethanol (5.31 mL) of the compound (270 mg) obtained in step (1) 

above, cesium carbonate (346 mg) was added and the mixture was stirred at room 

temperature for an hour. 	The reaction mixture was concentrated under reduced pressure and 

1 mol/L hydrochloric acid was added to the resulting residue. 	Extraction was conducted 

with ethyl acetate and the combined organic layers were dried over anhydrous sodium 

sulfate. 	After removing the desiccant by filtration, the filtrate was concentrated under 

reduced pressure. 	To a solution of the resulting concentrate (253 mg) in chloroform (4.88 

mL), trifluoroacetic acid (2.44 mL) was added and the mixture was stirred at room 

temperature for 15 hours. 	After concentrating under reduced pressure, the residue was 

recrystallized with a liquid mixture of n-hexane and ethyl acetate and the precipitate was 

recovered by filtration to give the titled compound as a colorless solid (335 g). 

'II NMR (600 MHz, DMSO-d6) S ppm 1.67 - 1.84 (m, 6 H) 1.84 - 1.92 (m, 2 H) 3.97 - 4.02 

(m, 2 H) 4.58 (s, 2 H) 7.33 - 7.40 (m, 3 H) 7.43 - 7.48 (m, 2 II) 7.61 - 7.67 (m, 4 H) 8.34 - 

8.41 (m, 1 H). 

MS ESI/APCI Dual posi: 421[M+H]t. 

MS ESI/APCI Dual nega: 419[M-H]". 

Example 6-2 
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N-({(6S)-144-(Cyclopropylmethoxy)benzy1]-4-hydroxy-6-methy1-2-oxo-1,2,5,6-tetrahydro- 

3-pyridinyOcarbonyliglycine sodium salt 

[0584] 	[Formula 239] 
OH 0 

,),..,...,,, _AN Thr0Na 
, 0H 	o 

or' N '-' 

II 0"---7 

To a solution of the compound (400 mg) of Reference Example G-3 in ethyl acetate 

(7.07 mL), the compound of Reference Example A-307 (392 mg), triethylamine (428 mg) 

and propylphosphonic acid anhydride (cyclic timer) (50%, solution in ethyl acetate, 1.35g) 

were added and the mixture was stirred at room temperature for two hours. 	To the reaction 

mixture, a saturated aqueous solution of sodium hydrogencarbonate was added and extraction 

was conducted with ethyl acetate. 	The combined organic layers were dried over anhydrous 

sodium sulfate. 	The desiccant was removed by filtration and the filtrate was concentrated 

under reduced pressure. 	To a solution of the resulting residue (708 mg) in ethanol (7.07 

mL), cesium carbonate (919 mg) was added and the mixture was stirred at room temperature 

for two hours. 	The reaction mixture was concentrated under reduced pressure and I mol/L 

hydrochloric acid was added to the resulting residue. 	Extraction was conducted with 

chloroform and the combined organic layers were dried over anhydrous sodium sulfate. 

After removing the desiccant by filtration, the filtrate was concentrated under reduced 

pressure. 	To a solution of the resulting residue (650 mg) in methanol (2.82 mL), 2 mol/L 

sodium hydroxide in aqueous solution (1.41 mL) was added and the mixture was stirred at 

room temperature for 15 hours. 	To the reaction mixture, 2 mol/L hydrochloric acid was 

added and after the resulting mixture was dissolved in N,N-dimethylformamide, purification 

was conducted by preparative HPLC. 	To a solution of the resulting purified product (170 

mg) in acetone (4.37 mL), 1 mol/L sodium hydroxide in aqueous solution (437 µId) was 

added and the mixture was stirred at room temperature for 10 minutes. 	The reaction 



- 365 - 

mixture was concentrated under reduced pressure and reduced to powder with n-hexane, 

giving the titled compound as a colorless solid (180 mg). 

1H NMR (300 MHz, DMSO-d6) 6 ppm 0.26 - 0.35 (m, 2 H) 0.51 - 0.61 (m, 2 H) 1.08 (d, 

J=6.5 Hz, 3 H) 1.13 - 1.28 (m, 1 H) 2.12 - 2.26 (m, 1 H) 2.75 - 2.93 (m, 1 H) 3.51 - 3.60 (m, 

1 H) 3.60 - 3.66 (m, 2 H) 3.78 (d, J=7.0 Hz, 2 H) 4.05 (d, J=14.9 Hz, 1 H) 4.92 (d, J=14.9 Hz, 

1 H) 6.84 - 6.92 (m, 2 H) 7.17 - 7.26 (m, 2 H) 10.07 (br. s, 1 H). 

MS ESUAPCI Dual posi: 389[M+H]'. 

MS ESI/APCI Dual nega: 387[M-H]-. 

[0585] 	The compounds of the following Examples 6-3 to 6-36 were synthesized from the 

compounds of Reference Examples A-308 to A-340 or A-356 and Reference Example G-1, 

G-2, or G-3 by the method described in Example 6-1 or 6-2 or modifications thereof. 	The 

structures of the synthesized compounds and their NMR and MS data are shown in Tables 

23-1 to 23-5. 

[0586] 
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[Table 23-1] 

Compound 
No 

Structure Analytical Data San 
infoffmnm  

Example 
6-3 

K. 	o 
.._ 

a 

'II NOR (800 1111z, 81130-de ) 	6 	rpm 1.73..- 1.82 (m, 	1 ID 	1.87-- 
1.96 (m. 	1 11) 2.20 - 2.28 (m, 	2 H) 	2.45 - 2.56 (m, 	2 A) 	3.97 
- 4.01 	(m. 	2 11) 	4.75 	(s, 211) 	7.23 - 7.37 (m. 	2"11) 	7.43 - 
7.48 	(m, 	211) 	7.61 	- 7.67 	5n, 	4 11). 
WS ESI/APC1 Duel posh 407114111.1 1 . 
MS ESI/APCI n Dual ne: 405111-111-. 

Example 
64 

o 	
0 ri.0,4 

a 

a 

'If 11118 (300 MHz, CHLOROFORM d) 	6 PPP1 1.37 (d, 	Jr6.8 Hz, 3 ID 
2.68 (t. 	Jz6.1 Hz, 	2 1) 	2.62 - 3.74 (m, 	2 11) 3.94 - 3.99 (m, 
1 11) 	4.08 - 4.17 On, 	1 ID 	5.11 	(d, 	1015.2 Hz. 	1 1) 7.2,6 - 
7.47 (m, 	4 H) 7.51 - 7.60 010, 	5 ID 	8.18 (br. s.. 	I 11). 
11S ES1/APD1 Dual Pod; 	39510+1111. 
11S ESI/APC1 Dual n'eaai 	393111-H1- . 

6-5 

i-o 	0 

SYlitin ir °H  --S/  i, 	4:0 	0 

'11 RH (300 MHz. D1180-d,) 	5 ppm 1,10 (d. 3=6.8 Hz. 3 11) 	3.13 
- 3.21 	On, 1 II) 2,51 	(d, 34.7 Hz, 	2 H) 4.03 (a, 	345.5 Hz, 
1 	ED 	4.85 lal, J=15.5 Hz, 1 ID 7.00 - 7.16 (m, 	2 H) 7.20 (d,

Example 
 

3.8.7 Hz; 	1 H) 7.27 (d, 	3=8.7 Hz, 	2 H) 8.21 Lid,:309.0, 	2.3 
Hz, 	1 ED 	8.56 (dt, 	Ja1.7, 	0.9 Hz, 	I /I) 	8.74 	(t,"34.6 Hz, 1 
11). 
AS EstAuci Dual posh 486111+0. 
VS ESIRPCI Dual mesa: 454{M-Ht. 

N a 

-V 0-0 F 

Example 
6-6 

HO 	o 
OH 4. 	' 

\ 

'11 NKR (300 1111z. D1100-4) 	6 	pro 1.02 (s, 	6 ID 3.84 (d. Jr5.4 
Hz, 	2 ID 4.45 (s. 	2 H) 	7.04 - 7.1'4 (m, 2 H) 7.18 (41, 3=8.7 
Hz, 	1"H) 7,37 (d 	3=8.7 Hz, 2 H) 8.21 	(dd, 	343.7, 2.3 Hz. 1 
11 ) 818 Udi 	3'1.8. 	0.0 11z, 1 ED 3.92 (t. J=5,6 Hz. 	1 11). 
OS HSI/12Di Dual Peso; 480L11+11.D - 
MS ESI/APCI Dual nes& 478111-111- . 

N a 

Example 
6-7 

HO 	° 

(-CALY 

C----L 

1OP 

'11 NM (300 MHz, DXSO-de) 	6' ppm 0.30 UM, J=4.8, 1.6 Hz, 2.  
ID 0.48 - 0.60 Cm, -2 11)'1.11 	- 1.28 	(o), 	1 10 	3.15 - 3.21 	(ti, 

) 	3.65 (d. 3=5.0 az, 21I) 3.77 (d, Jr7.0 112, 	HD 4 .21 
(d, 7, 11 3=12.9 Hz 	2 A) 	8.68 (41.3=8.5 Hz, 	1 H) 	6.84 (d. 3=8.5 
Az, 1 ID 8.97 (d, 	34.5 5z, r A) 7.08 (cl, j=8.5 Hz. 1 H) 

ID 3.72 - 8.80 (m, 	1 	.  
MS ESI/APDI Dual mesa: 36911(-1111. 

N a  

Example 
6-8 

" 	c  

----(1;.kNH'Y 

°- 

'11 AMR (300 HHz. DHSO-ds) 	6 	PPM O'„25 - 0:35 (m, 2 H) 0.50 - 
0.80 	(m. 	2 13) 1.04 	(a. 	3=8.3 Hz , 3 H) 	1.13 - 1.22 (m. 	1 A)
3.02 - 3.14 Cm, 	1 ID 	3.64 - 3.94 (m, 	4 H)4.72 - 4.78 Ira, 2 
H) 6.67 (d, 	.3=8.5"11zi, 1-H) 	6.72 - 6.86 (m. 	1 H) 	8.93 (d, 
J=8.5 H. 	1 H) 7.06 - 7.13 	(m, 	1 11) 3:76-- 8.85 	(m. 	1 11). 
WS ESITAPCI Dual POSi; 	3071)1+Hafi. 

HS ESIADDI Dual mesa: 373D1-1111. 

N a 

Example 
6-9 

Ho 	o 

x 	II 

0  

-ThCli 

\ 

'HIM (300 Hz, 00(50-4) 	6 	prim 0:21 7 0.34 (m. 2 ID 0.49-- 
0.61 	(ro, 	2 11) 	0.94 	Cs, 	7 ID 	2.32 - 2.40 	(ra, 	2 11) 	3.67 - 3.84 
(m. 	26) 	4.26 - 4.41 	(m, 2 11) 	6.58 - 6.67 (m,"1 A) 	6.69 - 
6.85 	(n. 	I H) 7.04 	- 7.15 	(m. 	1 H)' 7.16 - 7.25 (m, 	1 11) 	8.90 
(br. 	A., 	1 11). 
ES ESI/APC1 Dual Pod; 411.15+Na11. 
NS ESI/APCI Dual mesa: 	3371.11-1111. 

N a 

[0587] 
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[Table 23-2] 

Compound 
No, 

Structure Analytical Data Salt 
informabon 

Example 
6-10 

OH 	0 

. 	

x.., 

I  

0 
 .---"-liV 

61 11MR (300 MHz, DIIS0-d8) 	6 	ppm 0.26 - 0.37 cm. z to 0.49 - 
0.64 (m, 	2 11) 1.13 - 1.28 (m, 	1 H) 	2.10 - 3.42 cm, 	4 10 	3.46 
- 3.55 (m, 2 H) 3.78 Cd, J4.0 Hz, 	2 ID 4.85 (d. Jr8.4 Hz. 1 
II) 	5.27 (d, 	Jo15.5 Itz, 	1 II) 	6.86 (d. 	J-8.7 Hz. 	2 11) 	7.12 - 
7.22 	(m, 	4 11) 7.23 - 7.40 	(m, 	3 H) 	10.09 	(br. 	s., 	1 11). 
MS ESI/APC1 Dual POSI: 4611./+Er . 
MS ES1/APCI Dual nes& 4491.11-111". 

.111 a 

Example 
6-11 

ox 	0 

	

„rm. 	H 

rNi, 	 0 

o-- 
Ill 

ir-7 

'II 11112 (300 liHz, DILSO-4) 	6 	pin 0.24 - 0.37 (m. 	2 11) 	0.50 - 
0.61 	Cu. 	2 ID 1.18 - 1.28 Cm, 	1 ID 3.12 - 3.34 Cm. 4 H) 	3.48 
(d. 	34.4 Hz. 2 H) 	3.78. (d, Jr8.8 Hz, 	2 11) 4.65 (d, 14.6 
HZ. 	1 H) 5.27 (d, 	Jr15.1 Hz, 	1 H) 	6.86 id, 	.1=8.7 Hz, 	2 II) 
7.11 - 7.20 (m. 	4 ID 7.32 (m, 	J4.6 Hz, 	3 11) 10.08 (br. 	s., 
1 ID. 
11S ES1/6861 Dual posi: 45111-11111 . 
MS ESI/APCI 	Dual dose: 449111-11.1- . 

N a  

Example 
6-12 

ox 	0 

liii--or 

as  

IP • '-i'N7l 

IHNIAR C300 MHz, DILSO-dc ) 	6 	ppm 0.26 - 0.35 (m, 2 11) 	0.51 - 
0.61 	(m. 	2 11) 1.08 (d. 	1.6.5 Hz. 3 H) 	1.13 - 1.28 (m, 	1 11) 
2.12 - 2.36 (m, 	1 4)-2.75 	2.98 (m, 	1 H) 	3.51 - 2.80 (m, 	1 
H) 3.60 - 3.66 (m, 	2 II) 	3.78 (d. )4.0i Hz. 211) 4.05 (d, 

	

(d, 	2 
H) 7.17 - 326 (m, 	2 II) 10.07 	(bm. 	s, 	1 11). 
XS ES1/APCI Dual pos8: 	3891114111'. 
MS, E91/APC1 Dual nozal. 	3871.14-E.E. 

N a  

Example 
6-13 

o o 

	

H 	d( - 

	

40 	-----c. 

yH 
 '11 HRH (600 liliz‘ DEO-de) 	6 	ppm 0.28 - 0.33 (m, 	2 H) 0.53 - 

0.57 Cu. 	2 10 1.15 - 1.0 (m. 	1 IV 	1.43 - 1.50 (m, 	2 H) 	1.85 
1.94 	(m, 	2 ED 	2.83 - 	2.95 (mi., 	2 11) 	3.41 	- 3.50 (m, 4 11) 

3.64 - 3.78 (m. 	20)377(4)6611311)456 - 4.75 (m, 
2 H) 	6.82 - 6.88 (m. 2.H) 7.17 - 7.23 (1).. 2 H). 
HS ES1/APC1 Dual popi: 44501+111'. 
IS ESI/APCI Dual nesa: 	4431.11-11.E. 

N a 

6-14 
Example 

 

06 	7 

o 

H 
'H 11112 (500 MHz, D1150-dc ) 	6 	PPM 0.28 - 0.23 (m, 	2 11) 	0.53.- 
0.58 	(m. 	2 11) 	1.15 -,1.25 	(m, 	1 II) 	2.97 - 3.18 	(nl, 	2 11) 	8.45 
- 3.52 	(m, 	2 II) 	3.77 	(cl, 	347.0 Hz, 	2 11) 4.31 	(d, 	.1 =77.0 Hz, 	2 , 
6) 4.88 (4. 	.177.0 Hz, 2 0) 487 - 4.98 (m, 	2 ID 8.84 - 8.89 

- (m, 	2 II) 	7.16 	7.21 	(m. 	2 11). 
HS ESIAP81 	Dual posit. 4171-17H11 . 4391.1÷E7-1 1 - 
11,SESI/APC1 Dual 'legal 415(11-111- . 

N a 

Example 
6-15 

6 
II a % 

0 
1 

'II 1111R 1300111z, DECI-dc) 	6 	ppm 0.24 - 0.36 (n, 	2 11) 0.49- 
0.59 	(ni, 	2 1) 	1 	10 	1,21 	(m. 	1 H) 	2.08 	(ad. 	.1=16.1, 8.2 Hz. 
1 II) 2.39 - 2A9. Cm, 	1.4) SAS - 8.58 Cm, 1 11) 330 (d. 
J=5.1 Hz, 	2 11) 	135 (cl, 	.1=7.0 Hz, 	2 11) 	3.84 	(d, 	1.15.1 Hz, 	1 
H) 4.83 (d, .14.5`.1 Hz. 1 H) 8.76 - 6.83 IC 2 II) 8.86 (br. 
s., 	li LI) 7.09 (d. 	Jr8.5 Hz. 	2 II) 	7.52 - 7.61 	(ra. 	1 	H) 	8.71 	- 
8.82 Cm, 1 D. 
HS ESIAM5C1 Dual neaa: 4161.11-H.E. 

N.  a 

Example 
6-16 

a 

-..... 
H 

n 
1 	.^. 

V 

'11 1118 (300 111z, DES0--dc) 	8 	pa 0.25 - 0.89 (m, 	2 11) 	0.50 - 
0,68 (rn, 	2 I) 1.14 - 1.29 (m. 	1 10 	2.89 - 2.70 (m, 2 ID 	3.27 
(d. 	Jr15.4 Hz, 	1 1d-3:45 - 3.58 (m, 1 II) 	3.73 - 3.82 (a, 	2 
11) 4.05 - 4.22 	(m. 	1, 11) 	4.48 - 4.66 (m. 	2 11) 	6.80 - 6.97 	(m, 
3 11) 7.14 (d, 3=8.9 Hz, 	1 n; 7.29 - 7.37 (m, 	2 A) 8.37 (t, 
Jr5.8 Hz, 	1 11) 	11.10 Cs, 1 10 . 
}IS ESI/APC1 Dual posit 4400k+Nar. 

HS. ESI/A651 Dual mega: 416111-4r. 

[0588] 
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Table 23-3] 
Compound Structure 

No. informaDon Analytical Data sat 

Example 
6-17 

9" 	9  
e
r
AN 

( 
rl  

	

--.., 	it  

14.0' 

la 	(600  MHz, 	IIMSO-dr) 	(5 	oph 1.04 - 	1.14 	(a, 	2 II) 	1,26 
6 II) 	1.66 	- 	1,74 	(a, 	2 11) 	1.87 	- 	1.97 	(a. 	I 	ID 	2.80 	(1 

11.8 Hz, 	2 Et) 	3.14 - 	3.27 	(a. 	4 10 	9.45 - 3.61 	(a, 	2 ED 
4.63 - 4.70 	(a, 	2 10 	6.56 	(I, 	1=4.7 Hz, 	I Hl 	8.32 	(d, 	1=4.7 
Hz, 	2 B). 
MS ESI/APCI Dual pOsi: 	4181311t. 

	

MS ESI/APCI Dual 	nega: 416(0-Hr. 

N a  

Example 
6-18 

id 	o 
...-h---,  

0 

o 

'H 11512 	(600 MBa, 	DISO-411) 	6 	Dor 0.06 - 0.13 	(a, 	2 10 	0.40 - 
9.47 	(m, 	210 	0.89 - 	1.02 	(a, 	2 19 	1.03 	- 	2.13 	(a. 	1 	11) 	1.19 
- 	1.30 	(a. 	6 H) 	1.69 - 	1.7J 	(a, 	2 ID 	1.77 - 	1.89 	(m. 	I 10 
2.23 	01, 	1=6.6 Hz, 	2 19 	2.39 - 2.49 	Co, 	I H) 	2.87 - 2.96 	(a. 
I 	ED 	3.09 - 141 	(a. 	4 n) 	3.46 - 3.53 	(a. 	211) 	173 - 3.57 
(a, 	1 	II) 	4.35 	- 	4.44 	(a, 	I 	H). 
MS ESI/APCI Dual 	posI: 	4220010 i. 
MS ESI/APC1 Dual am: 42011/40 -. 

N a 

6-19 
Example

• 

,....10(. 

0 

'B nit (300 MHz. 	DMS0-0 	6 	ppm 8.26 - 0.35 (a. 	2 	0.51 - 
0.61 	(a, 	2 H) 	1.12. - 	1.27 	(m. 	I 31) 	1 13 	- 3.19 	(a, 	210 	3.72 
- 3.83 	(a, 	3 ID 	3.99 - 4.08 	(a, 	2 10 	4.82 - 1.94 	Oz. 	t H) 
5.13 	01, 	1=14.9 Hz. 	10) 	184.01, 	1-48.7 Hz, 	2 H) 	7.14 	- 7.22 
Cr, 	210 	1 35 - 7.43 	(o, 	1 ID 	7.54 - 7.61 	ul, 	i 10 	8.37 - 
141 	(a, 	110 	S.41 - 8.52 	(a, 	I II) 	9.98 - 	I0.12 	Cr. 	t 	11). 
NS ESI/APC1 Dual DOSi: 45200Hr. 
MS E51/APC! Dual nega: 	450131-111". 

 A 
a 

Example 
6-20 

tr..  

os 
 'B 01111 	(300 MHz, 	DMS0-(101 	.5 	ppm 0.26 	0.34 	2 ID 	147 - 

6.68 	(a, 	2 11) 	1.18 - 	1.31 	(a, 	1 	FO 	3.05 - 8.49 	(a, 	2 H) 	3.67 
- 	3.64 	(a, 	3 1) 	3.56 - 4.11 	Cm. 	2 ID 	4.81 	- 4.96 	04, 	1 	H) 
5.07 - 5.15 	(m, 	1 	11) 	6.77 - 	6.93 	(a, 	2 ID 	7.08 - 	7.27 	(m, 	2 
11) 	7.39 	(dd. 	1=8.2, 	5.1 	Ilz, 	16) 	7.57 	(dd, 	3=8.2, 	2.0 Hz, 	1 
H) 	8.32 - 8.56 	(n, 	2 JO 	9.88 - 10.17 	09 	I H). 
MS 651/APC1 Dual posl: 452/0111.- 
MS ESITAPCI Dual aura: 450 01-111-. 

r>\ 

Example 
6-21 

9 

a 

ay 	L-ke-z.. 

'H IIMP. 	(660 MIL 	DIISO-de) 	a 	opt 0.28 - 0.32 (a, 	2 ED 	0.52 - 
0.57 	(a, 	2 ID 	1.14 - 1.23 	(a, 	I ID 	1.99 - 	114 	(m, 	I JD 	2.41 
- 2.53 	(a, 	1 H) 	2.63 - 2.71 	(a, 	1 11) 	2.82 - 2.89 	fa, 	I ID 
3.41 - 3.19 	09 	2 13) 3,52 - 3,62 	(a, 	I H) 3,76 - 2.75 	01, 	2 
H) 	3.31 - 3.93 	(m, 	I 	JD 	4.92 - 5.01 	(a, 	1 H) 	6.85 - 190 	(a, 
2 6) 	7.10 - 7.15 	(a, 	2 11) 	119 - 7.25 	(m, 	310 	7.27 - 7.32 
(a, 	2 lb. 
IS ES1/APCI Dual 0021( 465041t. 
MS E31/APCI Dnal nega: 16801-11r. 

N a  

Example 
6-22 

.... 	
dThrcH 

0 

'4 

's\-7 

lie 	(600 HHz, 	DIISD-ds) 	6 	ppm 0,28 - 0.32 (a, 	2 10 0.82 - 
0.57 	(a, 	2 	II) 	1.14 - 	1.23 	(tz, 	1 	H) 	1.99 - 2.14 	(a, 	1 	H) 	2.41 
- 2.53 	(a, 	1 H) 	2.63 - 2.71 	(a, 	1 6) 	2.82 - 2.89 	(a, 	2 1) 
3.44 - 3.49 	Cm. 	2 10 	3.42 - 3.82 	(o, 	I ID 	3.76 - 3.79 	(a, 	7 
10 	3.8! 	- 3.93 	(a, 	I 8)4.9: - 5.01 	(a, 	11D 	6.85 - 6.90 	(a, 
2 H) 	7.10 - 	7.15 	(a. 	2 10 	7.19 - 7.25 	(a. 	3 ID 	7.27 - 7.32 
(z 	2 ID. 
MS ESI/APCI Dual post: 465I1f81t 
RS ESI/APCI Dual mega: OW-4% 

Na 

Example 
6-23 

re---. V" 	V 
N•--"Vs-e'rr 

.°x
3=4.5 

•LirAh3  

-‘'. 

'B MR (80D MHz, 	D1160-4) 	6 	ppm 6.24 - 0.38 (a. 	2 51) 9.50 - 
0.61 	04, 	2 84 	0.97 	- 	1.68 	(a, 	II 	71) 	3.20 	(s, 	2 H) 	3.51 	(d. 

Hz, 	2 H) 	3.74 	(d, 	14.0 114. 	2 H) 	1.49 	(z, 	2 9) 	5.82 - 
6.95 	On, 	2 19 	7.15 	- 	7.31 	(e, 	2 ID 	10.24 	(br. 	s., 	1 	1). 
MS ESI/APC1 Dual past: 4430000 s. 
MS ESI/APC1 Dual 	near 441 04-119P. 

N a 

[0589] 
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[Table 23-4] 
Compound 

NO, 
ShpOttire Analytical Data Salt 

informaton 

Example 
6-24 

o 
..,oa 

0 

uu 

MI AMR 	(300 MHz, 	DI(IS0-d5) 	0 	ppm 0.23 - 0.36 (o, 	2 11) 	0.49 - 
0.60 	(o, 	2 13) 	0.94 - 	1.71 	(c., 	II 	H) 	2.55 	- 	2.80 	(s, 	2 10 
3.45 	(d, 	1=4.0 Hz, 	2 ID 	3.77 	(d. 	1.6.8 Hz, 	2 H) 	4.63 	Or. 
s., 	2 H) 	6.83 	(d. 	1=8.5 Hz, 	2 11) 	1.18 	(d, 	54.5 Hz, 	2 II). 
MS 581/APC1 Dual post: 443110M'. 
RS ESUAHC1 Dual alga: 441N-111-. 

N a 

Example 

6-25 

on 	o 
OH 

0 
i 	o 

b 

111 NEP, 	(300 MHz. 	DMS0-44) 	A 	ppm I.(7 	Cs, 	6 11) 	2.54 - 2.65 
W. 	2 	10 	3.46 	(d, 	3.4.2 Hz, 	2 1) 	4.38 	(s, 	2 II) 	4.49 - 4.62 
(a. 	2 10 	5.58 	(4, 	)=8.7 Hz, 	2 10 	7.22 	(d, 	J=8.7 Hz, 	2 II) 
7.31 	- 7.41 	(m, 	I 	H) 	7.45 	- 7.54 	Cm, 	I 	ID_ 
MS ESI/APCI 	Dual 	post: 	405FM0134. 
MS ESI/AtC1 Dual 	liega: 	{O4 [M-H)". 

N a 

Example 
6-26 

014 	• 
1  

0 
o 

1.. 	 1 

IR AMR 	(600 MHz, 	0860-45) 	I 	ppm 1.14 - 1.27 	(o, 	8 F1) 	1.53 - 
1.64 	(a, 	3 H) 	1.81 	- 	1.89 	(0 	2 H) 	2.46 - 2.53 	(a, 	1 1) 	2.76 
- 2.83 	Cu, 	2 H) 	3.12 	- 3.28 *(o, 	2 H) 	3.39 - 3,98 	(o. 	4 II) 
7.20 - 7.33 (I, 	5 AL 
MS ESI/APC I Dual 	pus ) : 430[&+H)". 
MS ESI/APCI Dual begs: 428N-10". 

N a 

Example 
6-27 

1-, 	 off 
II 

-..... 

`o 	--„, 
v 

OH 	1 
 

JJT o N 

MI AMR (300 MHz, 	DMS0-ds) 	4 	ppm 0.24 - 0.36 	(m, 	2 II) 	0.49 - 
0.61 	Cu. 	2 10 	0.80 (4, 	1=6.8 Hz, 	3 If) 	0.89 	(d, 	1=6.5 Hz, 	3 
11) 	1.12 	- 	8.28 	(o, 	I 	H) 	1.95 - 2.06 	Ma, 	I 	10 	2.25 - 1.41 	to, 
I 	H) 	2.73 	(br. 	s., 	1 	11) 	3.19 - 3.32 	Co. 	I 	ID 	3.55 	(d, 	.1m4.5 
11z, 	2 60 	3.78 	(d, 	1.7.0 Hz, 	2 11) 	3.95 	(d. 	1s15.2 Hz, 	I 10 
5.12 	(d, 	3=15.2 Hz. 	! 10 	6.76 - 6.84 	Co, 	2 8) 	7.11. 	- 7.28 
(n. 	2 	11) 	9.98 	(br. 	s.. 	110. 
MS 611/4/11 	Dual 	posi: 412[14110 t. 
MS 3.81/41841 Duni 	mega: 	915(14-10". 

a 

Example 
6-28 

OH 	0 

Y1fAH 
ts-e'',o 	° 

L.......-14..., 
, 	ill 	) 
8...„.548.-.' 	,0,........., 

Y 

M1 RR 	(200 MHz, 	DMS0-4) 	I 	ppm 0.26 - 0.34 (31, 	.8 II) 	0.49 - 
0.60 	(n, 	2 ID 	0.80 	(d. 	1.6.8 Hz. 	2 fl) 	0.89 	(d, 	14.8 Hz, 	3 
10 	1.12 - 	1.28 	01, 	1 	10 	1.93 - 2..09 	On, 	I h') 	2.21 	- 	2.41 	Cu. 
I 	II) 	2.58 - 2.86 	(ta. 	1 	H) 	3.19 - 3.28 	Da, 	I 	ID 	3.50 	(4. 
J=4.4 11z. 	2 1) 	3.78 	(O, 	1.7.0 Hz, 	2 H) 	3.86 - 4.02 	Cm, 	I IC 
5.05 - 5.24 	(o, 	1 ID 	8.86 	(d, 	34.7 Ilz, 	2 1) 	7.20 	(d, 	14.7 
Hz, 	2 ID 	9.97 	(br. 	s.. 	I 	ID. 
MS 031/1811 	Dual 	oosi: 417(Mfin'. 
MS ESI/AHCI Dual mega: 415I61-Hi. 

N a 

Example 
6 -29 

? 

1.  -
..
)Hrlicim  

-7-- 	0 	° 

I 

'9 NUR 	(300 MHz, 	DM50-4) 	6 	ppm 0.23 - 0.38 (In, 	2 H) 0.46 -911  
0.61 	(m. 	2 ID 	810 - 	828 	Cm, 	7 R) 	2.6.2 	(br. 	s., 	2 11) 	3.78 
(d. 	1=5.1 	Hz. 	2 11) 	4.05 	(d, 	1=7.0 Hz, 	2 A) 	4.57 	(s, 	2 1) 
6.76 	(d. 	14.5 Hz. 	I 	II) 	7.62 	(dd, 	7.8.5, 	2.5 Hz, 	1 II) 	8.08 
(d, 	1=2.5 Hz, 	1 70 	10.07 	(br. 	s., 	I 	ID. 
MS ESI/APCI Dual 	posi: 	404041101. 
MS ESI/APC1 Dual mega: 402(M-Hi. 

 Na 

Example 
6-30 

	

OH 	0 

	

''‘ 40 	.1Y*411 o 

off 

7 ..0,-........,
y 

 

M11 AMR (300 14141. 	DM50-65) 	6 	Pi% 0.23 - 0.38 	(a, 	2 H) 	0.49 - 
0.83 	(m. 	210 	I. 11 	- 	1.28 	(ra. 	I 	A) 	3.23 - 3.40 	(n, 	2 A) 	3.42 
- 3.52 	(z, 	2 E) 	3.78 	(d, 	1=6.8 Hz, 	2 10 	3.95 - 4.15 	(m, 	1 10  
5:02 	td, 	1=15.1 	Hz, 	2 10 	5.87 	(d, 	74.1 Hs, 	2 H) 	7.13 	((I, 
34.7 Hz, 	2 A) 	9.97 	(br. 	s.. 	( 	11). 
MS ES I/APCI Dual 	prisi: 	405 (M)'. 
MS EST/APC1 Dual nega . 	4021M-81". 

N a 

[0590] 
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Formula 23-5] 
Compound 

NO 
Structure Analytical Data s81 

nformaton 

Example 
6-31 

OH 	0 
i 	It 

: 	-- 11- r 
o 'o 

''--
q
----3= 

C-   .-4-- 

P il nut 	(300 Ho. 	141130-4) 	.1 	pot 7.24 	- 0.37 	(a. 	2 H) 	0.49 - 
0.61 	(a, 	2 	11) 	1.11 	- 	1.28 	(m. 	1 	ill 	3.25 	- 	3.39 	(a, 	2 	EI) 	3.45 
(4. 	1.4.4 Hz. 	2 ID 	3.18 	(d, 	1=7.0 	Hz, 	1 	1) 	3.96 	- 4.13 	(a, 	1 
H) 	4.93 	- Z. 09 	(a, 	2 	8) 	6.82 	- 	6.92 	(a. 	2 A) 	1.19 	4d. 	1=8.5 
Ha, 	2 	11). 
313 ES1/4921 Ns 1 cost: 	4050011r. 
MS ESI/APCI 	Dual 	nega: 403(M-11).. 

941 	o 

 

Example 
6-32 

L. 	I., 	0 
r"T" 1'.  
t.n Auo 

I 'CI 

(Pk) 

P. NMR 	(600 MHz, 	DMSO-00) 	6 	ppu 1.21 	- 	1.37 	(n, 	610 	2.43 - 
2.72 	(a, 	3 11) 	3.26 - 	2.35 	(a. 	210 	3.50 - 	3.62 	(a. 	4 H) 	4.03 
- 4.14 	CE, 	I 	H) 	4.13 	- 	4.37 	(a, 	I 	H) 	6.96 	- 	7.01 	(a, 	1 	H) 
8.38 - 8.44 	(a, 	1 	(1.) 	S. 73 	- 	8.78 	(n. 	3 	M. 
MS liSt/APC1 	Dual 	pool: 	200[Miltr. 
MS 851/APC1 	Dual 	nega: 	3831.)4-111-. 

T FA 
N a 

Example 
6-33 

OH 	P: 
1 	4 

aH .."8).4-reeThr8r- I 	1 	H 	0 

	

-.1"-no 	Q 
I. ....,- 	.-H.,  N 

1... 

	

..." 	,o,-- 
\.7  

II 11911 	(690 MHz, 	11)160-ds) 	6 	ppu 0.34 	- 	0. 38 	(a, 	2 10 	0.54 - 
0.59 	Cc, 	2 	H) 	420 	Cs, 	5 	II) 	1.28 	- 	1.33 	(a. 	I 	II) 	2.43 - 	2.60 
441. 	2 10 	3.37 	- 	3.44 	fa, 	2 H1 	4.24 	(4. 	1=7.4 Hz, 	210 	4.73 - 
4.81 	(a. 	3 	9) 	7.13 	- 	7.19 	(a. 	1 	11) 	7.49 - 	7.56 	Ca. 	1 	In . 
MS ESI/APC! 	Dual 	pool: 	40500+113'. 
MS t5I/APCI 	Dual 	nega: 	413181-10 . 

Example 
6-34 

A: it 
- .0 	11  --b 

	

r 	, 	k 

	

.d--6 	1"---------s li 	
,,,,

1 
c..„,„44.....0,-..,

s7 
 

IN NSW (30D MHz. 	INSO-de 	6 	ppm 0.24 - 0.35 	ft 	2 H) 0.49 - 
0.61 	(m, 	2 H) 	1.12 	- 	1.27 	(s, 	1 	ID 	2.22 - 	2.40 	(a, 	I 	H) 	2.64 
- 	2.90 	(a. 	1 	ft) 	3.21 	(a. 	3 1) 	3.26 - 	3.36 	Cm, 	2 H) 	3.51 	(d, 
1=4.3 	Hz. 	2 11) 	3.34 - 3.63 	(a, 	I 	H) 	3.78 	(4, 	1=7.0 Hz, 	210 
3.93 - 4.14 	fa. 	I 	H) 	4.80 - 	5.03 	tz. 	1 	10 	6.37 	(d, 	14-8.7 III, 
2 11) 	7.20 	(4. 	1=8.7 Ha, 	2 H). 
MS ESIAPCI 	Dual 	poo I : 	41904-1411`. 
MS ESI/APCE Dual 	nage: 417[0-H]. 

Example 
6-35 

on 	o 
I 7% 

o 

181 

lam  "tr 

IN NMR 	00 Nib. 	D938-4a) 	6 	Grit.i 0.31 	- 0.35 	(m, 	270- 
0.66 	(a- 	2 N) 	1.16 - 	1.29 	(8,, 	7a) 	'2.44 - 2.80 4, 	2 11) 	3.40 
(4, 	14.1 	al, 	3 if) 	4.11 	(d, 	1=7.0 Hz, 	2 11) 	4.62 	(Dr. 	a.. 	2 
ID 	8.15 	(s. 	I 	11) 	8.22 	is. 	I 	ID. 
MS E3E/APC1 Dual 	pool: 405 Dithr. 
MS ESD'Aftl Dual ma: 403N-101. 

a 

ple 
6-36 

Exam
I 

II 

N'42-11->e r  
I .,-,,w.ks.0 	0 

r 	i 6.82 
„.44,.. 	, 	'-. 

f 6139. (300 Nib. 	ILIS0-4 	0 	ono 0.24 	40 in. 	2 ID 	0.48 - 
0.61 	(m, 	2 10 	1.07 - 	1-27 	(a, 	1 	H) 	2.09 	(a 	6 10 	2.13 - 2.39 
(©, 	2 H) 	2.01 	- 2.96 	(o. 	2 El) 	3.43 - 3.53 'Co. 	1 	HI 	3.70 - 
3.34 	(al. 	11 ID 	3.99 - 4.16 	(o. 	1 	ID 	4.96 	(4. 	1=14.9 Hz, 	I 	10 

- 	6.94 	(a, 	2 1\ 	7.17 - 	7.27 	Cc, 	2 10. 
MS 881/4461 	Dual posit 432(9411)1. 

	

ESI/ATCI 	Dual 	mega: 43013-. LS 	 M-11 

T F A 
N a 

Example 7-1 

N- { [9-Benzoy1-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3- 

ylicarbonyllglyeine 

[0591] 
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[Formula 240] 
OH 0 

--LYN 	OH 

a N 
N --ka 

H 	O
fl 

0 

(1) Synthesis of 2-methyl-2-propanyl 4-[(4-biphenylylmethyl)(3-ethoxy-3- 

oxopropanoyl)amino1-4-(2-methoxy-2-oxoethyl)-1-piperidinecarboxylate 

[0592] 	[Formula 241] 
0 	0 

'.0- 1L-- --- 0"- 

- 0 -,,, 0 	N.,____. 
-1( 
0 

40 
To a solution of the compound of Reference Example A-344 (3.14 g) and 

triethylamine (1.50 mL) in ethyl acetate (100 mL), ethyl malonyl chloride (1.22 mL) was 

added at 0°C and thereafter the mixture was stirred at room temperature for 30 minutes. 

The insoluble matter was removed by filtration and the filtrate was concentrated under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(n-hexane:ethyl acetate = 90:10-50:50) to give 2-methyl-2-propanyl 44(4- 

biphenylylmethyl)(3-ethoxy-3-oxopropanoyDamino]-4-(2-methoxy-2-oxoethyl)-1- 

piperidinearboxylate as a colorless amorphous mass (3.36 g). 

IH NMR (600 MHz, CHLOROFORM-d) 5 ppm 1.26 (t, J=7.2 Hz, 3 H) 1.38 (s, 9 H) 1.68 - 

1.79 (m, 2 H) 2.69 - 2.81 (m, 2 H) 2.82 - 2.96 (m, 2 H) 3.29 - 3.37 (m, 2 H) 3.39 (s, 2 H) 3.72 

(s, 3 H) 3.80 - 4.04 (m, 2 H) 4.17 (q, .1=7.2 Hz, 2 H) 4.73 (s, 2 H) 7.27 - 7.31 (in, 2 H) 7.34 - 

7.38 (m, 1 H) 7.43 - 7.47 (m, 2 H) 7.56 - 7.63 (m, 4 H). 

MS ESI/APCI Dual posi: 575[M+Nar. 

(2) Synthesis of 3-ethyl 9-(2-methyl-2-propanyl) 1-(4-biphenylylmethyl)-4-hydroxy-2-oxo- 

1,9-diazaspiro[5.5]undec-3-ene-3,9-dicarboxylate 
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[0593] 	[Formula 242] 

k
OH

"--A

0

0"-- 

( N 0 	N.,,..„-- >-' y 	00  0 

0 
To a solution in tetrahydrofuran (70 mL) of the mixture (3.35 g) obtained in step (1) 

above, sodium ethoxide (about 20%, solution in ethanol, 2.5 mL) was added and the mixture 

was stirred with heating under reflux for 4 hours. 	After cooling to room temperature, 2 

mol/L hydrochloric acid was added and extraction was conducted with ethyl acetate. 	The 

combined organic layers were dried over anhydrous magnesium sulfate. 	The desiccant was 

removed by filtration and the filtrate was concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

90:10-40:60) to give 3-ethyl 9-(2-methyl-2-propanyl) 1-(4-biphenylylmethyl)-4-hydroxy-2- 

oxo-1,9-diazaspiro[5.5]undec-3-ene-3,9-dicarboxylate as a colorless amorphous mass (1.87 

zg,). 

IFINMR (600 MHz, CHLOROFORM-d) S ppm 1.41 - 1.46 (m, 12 H) 1.57 (s, 2 H) 1.64 - 

1.75 (m, 2 H) 1.83 - 1.99 (m, 2 H) 2.75 - 2.88 (m, 4 H) 3.91 - 4.18 (m, 2 11) 4.39 - 4.45 (m, 

2 H) 4.64 - 4.95 (m, 2 H) 7.30 - 7.35 (m, 3 H) 7.40 - 7.44 (m, 2 H) 7.49 - 7.53 (m, 2 H) 7.55 - 

7.58 (m, 2 H) 14.00 - 14.18 (m, 1 H). 

MS ESI/APCI Dual posi: 521[M+H]', 543[M+Na]+. 

MS ESI/APCI Dual nega: 519[M-H]-. 

(3) Synthesis of ethyl 1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3- 

ene-3-carboxylate hydrochloride 

[0594] 
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[Formula 243] 
OH 0 

Az--)1'0"--"- 

rr'' '' N''-'0 
H N  

HC I 	-...,5,--,..„--,-„,„....., 

„,,,---- 

To the compound (1.70 g) obtained in step (2) above, a solution (10 mL) of 4 mol/L 

hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at room temperature 

for 68 hours. 	After concentrating under reduced pressure, the resulting residue was 

crystallized with a liquid mixture of diethyl ether and ethyl acetate to give ethyl 1-(4- 

biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-ene-3-carboxylate 

hydrochloride as a colorless solid (983 mg). 

1H NMR (600 MHz, CHLOROFORM-d) 5 ppm 1.40 (t, J=7.1 Hz, 3 1-1) 1.68 - 1.82 (m, 2 H) 

2.55 - 2.66 (m, 2 H) 2.79 - 2.87 (m, 2 II) 2.95 - 3.12 (m, 2 H) 3.36 - 3.43 (m, 2 H) 4.39 (q, 

J=7.0 Hz, 2 H) 4.69 - 5.04 (m, 2 H) 7.28 - 7.32 (m, 1 1-1) 7.33 - 7.37 (m, 2 H) 7.37 - 7.41 (m, 

2 II) 7.46 - 7.53 (m, 4 H) 9.30 - 9.44 (m, 1 II) 9.44 - 9.57 (m, 1 H). 

MS ESVAPCI Dual posi: 421[M±H], 443[M+Na]t 

MS ESI/APCI Dual nega: 419[M-11]-. 

(4) Synthesis of ethyl 9-benzoy1-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9- 

diazaspiro[5.5]undec-3-ene-3-carboxylate 

[0595] 	[Formula 244] 
OH 

A )0L0--',  

1----N  ,N.,,, N 'Th 

di 	• 
To a solution in tetrahydrofuran (6 mL) of the compound (160 mg) obtained in step 

(3) above, benzoyl chloride (59 mg) and triethylarnine (120 mg) were added and the mixture 

was stirred at room temperature for 1.5 hours. 	To the reaction mixture, a saturated aqueous 
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solution of sodium hydrogencarbonate was added and extraction was conducted with ethyl 

acetate. 	The combined organic layers were dried over anhydrous magnesium sulfate. 	The 

desiccant was removed by filtration and the filtrate was concentrated under reduced pressure. 

The resulting residue was purified by NH silica gel column chromatography 

(chloroform:methanol = 98:2-80:20) to give ethyl 9-benzoy1-1-(4-biphenylylmethyl)-4- 

hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-ene-3-carboxylate as a colorless solid (56 mg). 

MS ESI/APCI Dual posi: 525[M+H]+. 

MS ESI/APCI Dual nega: 523[M-1-1]". 

(5) Synthesis of 2-methyl-2-propanyl N-{[9-benzoy1-1-(4-biphenylylmethyl)-4-hydroxy-2- 

oxo-1,9-diazaspiro [5.5]undec-3-en-3-yl] carbonyl} glycinate 

[0596] 	[Formula 245] 
OHO 

L 	0 --- 	N---ii -.< • , 	H 	0 
 N1---0 $0.,,,M11,__,- 

on Ito 
NO 

To a solution in N,N-dimethylformamide (4.0 mL) of the compound (52 mg) 

obtained in step (4) above, glycine tert-butyl hydrochloride (29 mg) was added and the 

mixture was stirred at 90°C for two hours. 	After being cooled to room temperature, the 

reaction mixture was concentrated under reduced pressure. 	The resulting residue was 

purified by silica gel column chromatography to give 2-methyl-2-propanyl N-{[9-benzoy1-1- 

(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3- 

ylicarbonyl}glycinate as a colorless oil (14 mg). 

IFINMR (600 MHz, CHLOROFORM-d) S ppm 1.45 - 1.50 (m, 9 H) 1.61 - 1.90 (m, 3 H) 

2.02 - 2.17 (m, 1 H) 2.75 - 2.95 (m, 3 H) 3.02 - 3.20 (m, 1 H) 3.55 - 3.75 (m, 1 H) 4.00 - 4.06 

(m, 2 H) 4.68 - 4.90 (m, 3 H) 7.27 - 7.46 (m, 10 H) 7.51 -7.59 (m, 4 H) 10.14 - 10.41 (m, 

1 H). 

MS ESI/APCI Dual posi: 610[M+H]', 632[M+Na]t 
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MS ESI/APCI Dual nega: 608[M-H]-. 

(6) Synthesis of the titled compound 

The compound (14 mg) obtained in step (5) above was used and treated by the same 

technique as in Example 1-2(2) to give the titled compound as a colorless solid (6 mg). 

1 H NMR (500 MHz, CHLOROFORM-d) 6 ppm 1.62 - 1.86 (m, 3 H) 2.09 (s, 1 H) 2.79 - 2.96 

(m, 3 H) 3.04 - 3.17 (m, 1 H) 3.57 - 3.74 (m, 1 H) 4.14 - 4.22 (m, 2 H) 4.63 - 4.95 (m, 3 I-1) 

7.27 - 7.47 (m, 10 H) 7.50 - 7.61 (m, 4 H) 10.16 - 10.37 (m, 1 H). 

MS ESI/APCI Dual posi: 554[M+H]', 576[M+Na]+. 

MS ESI/APCI Dual nega: 552[M-1-1]". 

Example 7-2 

N-{[9-Benzy1-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3- 

yl]carbonyl} glycine trifluoroacetate 

[0597] 	[Formula 246] 
OH 0 

TFA OH 

N N 	0 H 	° 

0 	40 40 
(1) Synthesis of ethyl 9-benzy1-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9- 

diazaspiro[5.5]undec-3-ene-3-carboxylate 

[0598] 	[Formula 247] 
OH 0 

---) --)L0-- - 

N,,,  N"') 

0111 	Ili 
10 

To a solution in chloroform (3 mL) of the compound (128 mg) obtained in Example 

7-1(3), triethylamine (77 mg), N,N-dimethylformamide (1 mL) and benzyl bromide (63 mg) 

were added successively and the mixture was stirred at 50°C for two hours. 	After cooling 



- .376 - 

the reaction mixture to room temperature, water was added to it. 	Extraction was conducted 

with chloroform and the combined organic layers were concentrated under reduced pressure. 

The resulting residue was purified by NH silica gel column chromatography 

(chloroform:methanol = 97:3-80:20) to give ethyl 9-benzy1-1-(4-biphenylylmethyl)-4- 

hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-ene-3-carboxylate as a colorless solid (32 mg). 

1H NMR (600 MHz, CHLOROFORM-d) S ppm 1.41 (t, J=7.1 Hz, 3 H) 1.60 - 1.69 (m, 2 H) 

2.02 - 2.15 (m, 4 H) 2.71 - 2.85 (m, 4 H) 3.48 (s, 2 H) 4.39 (q, J=7.1 Hz, 2 H) 4.72 - 4.96 (m, 

2 H) 7.23 - 7.28 (m, 3 H) 7.28 - 7.34 (m, 5 H) 7.39 - 7.43 (m, 2 H) 7.46 - 7.58 (m, 4 H). 

MS ESI/APCI Dual posi: 511[M-41]±. 

MS ESI/APCI Dual nega: 509[M-H]-. 

(2) Synthesis of 2-methyl-2-propanyl N-{[9-benzy1-1-(4-biphenylylmethyl)-4-hydroxy-2- 

oxo-1,9-diazaspiro [5 	-en-3-yl]carbonyl } glycinate .5]undec-3 

[0599] 	[Formula 248] 
OH 0 

'.--C 
	

11 N --.)-1 
H 0  

r'''' N,,.,  N"-Th 

40 	
..._ 	so  

The compound (32 mg) obtained in step (1) above was used and treated by the same 

technique as in Example 7-1(5) to give 2-methyl-2-propanyl N-{[9-benzy1-1-(4- 

biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3-yl]carbonyl}glycinate 

as a colorless oil (32 mg). 

'H NMR (600 MHz, CHLOROFORM-d) 3 ppm 1.46 (s, 9 H) 1.60 - 1.67 (m, 2 H) 1.99 - 2.08 

(m, 2 H) 2.09 - 2.19 (m, 2 H) 2.70 - 2.82 (m, 4 H) 3.30 (s, 2 H) 3.98 - 4.06 (m, 2 H) 4.75 - 

4.86 (m, 2 H) 7.22 - 7.27 (m, 3 H) 7.27 - 7.35 (m, 5 H) 7.39- 7.44 (m, 2 H) 7.48 - 7.58 (m, 

4 H) 10.18 - 10.40 (m, 1 H). 

MS ESI/APCI Dual posi: 596[M+FI]+. 

MS ESI/APCI Dual nega: 594[M-11]-. 
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(3) Synthesis of the titled compound 

The compound (27 mg) obtained in step (2) above was used and treated by the same 

technique as in Example 1-2(2) to give the titled compound as a pale yellow solid (31 mg). 

11-1NMR (600 MHz, METHANOL-d4) 5 ppm 1.95 - 2.03 (m, 2 H) 2.18 - 2.28 (m, 2 H) 3.00 - 

3.27 (m, 4 H) 3.33 - 3.39 (m, 2 H) 3.58 (s, 2 H) 4.07 - 4.13 (m, 2 H) 4.26 (s, 2 H) 7.27 - 7.37 

(m, 3 H) 7.37 - 7.41 (m, 2 H) 7.42 - 7.49 (m, 5 H) 7.53 - 7.59 (m, 4 H). 

MS ES1/APCI Dual posi: 540[M+H]+  . 

Example 7-3 

N4(9-Benzoy1-1-benzy1-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3- 

yl)carbonyl]glycine 

[0600] 	[Formula 249] 
OH 0 

'•-• AN 	OH 

O 	,,... 
H 	a 

-<-15 N 
 

41111 	
IP 

Instead of the compound obtained in Reference Example A-344, the compound 

(1.08 g) obtained in Reference Example A-341 was used and treated by the same technique 

as in Example 7-1 to give the titled compound as a colorless solid (25 mg). 

1H NMR (600 MHz, DMSO-d6) 5 ppm 1.41 - 1.53 (m, 1 H) 1.57 -1.70 (m, 1 H) 1.74 - 1.93 

(m, 2 H) 2.46 - 2.47 (m, 2 H) 2.79 - 2.92 (m, 2 H) 2.98 - 3.09 (m, 2 H) 3.89 - 4.03 (m, 2 H) 

4.70 - 4.82 (m, 2 H) 7.21 - 7.35 (m, 7 H) 7.35 - 7.42 (m, 3 H) 9.92 - 10.20 (m, 1 H). 

MS ESI/APCI Dual posi: 478[M+1-1]+, 500[M+Na]'. 

MS ES1/APCI Dual nega: 476[M-11]". 

Example 8-1 

4-Hydroxy-N-[2-(hydroxyamino)-2-oxoethy1]-1-(4-methoxybenzy1)-2-oxo-1,2,5,6- 

tetrahydro-3-pyridinecarboxamide 

[0601] 
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[Formula 250] 
OH 	Fr 
A---li'l-ThiN IDEI 

11s1-s<0
H 	

° 

s0." 

Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound 

(100 mg) obtained in Example 1-48 and hydroxylamine hydrochloride (31 mg) were 

respectively used and treated by the same technique as in Example G-1(1) to give the titled 

compound as a colorless amorphous mass (62.2 mg). 

1 H NMR (300 MHz, CHLOROFORM-d) S ppm 2.47 - 2.67 (m, 2 H) 3.26 - 3.37 (m, 2 H) 

3.79 (s, 3 II) 4.00 - 4.18 (m, 2 H) 4.47 - 4.59 (m, 2 14) 6.80 - 6.93 (m, 2 H) 7.14 - 7.24 (m, 

2 II) 10.16 - 10.28 (m, I H). 

MS ESI/APCI Dual posi: 350[M+Hr. 

Example 9-1 

N-{[4-Hydroxy-1-(4-methoxybenzy1)-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbony1}-13-

alanine 

[0602] 	[Formula 251] 
OH 0 	0 

a---it'N--"-----LLOH 
, 

N'''<0 

le  0-- 

(1) Synthesis of sodium 5-(ethoxycarbony1)-1-(4-methoxybenzyI)-6-oxo-1,2,3,6-tetrahydro- 

4-pyridinolate 

[0603] 	[Formula 252] 
ONa 

-- -)0 0---'''- 

'- ls1 Ô 
L-------;- 

---,,,-;---.0.- 



- 379 - 

Instead of the compound obtained in Reference Example A-1, the compound 

(12.2 g) obtained in Reference Example A-45 was used and treated by the same techniques as 

in Example 1-1(1) and (2) to give sodium 5-(ethoxycarbony1)-1-(4-methoxybenzyl)-6-oxo- 

1,2,3,6-tetrahydro-4-pyridinolate as a solid (12.5 g). 

'H NMR (300 MHz, DMSO-d6)13 ppm 1.10 - 1.18 (m, 3 H) 2.03 (t, J=6.5 Hz, 2 H) 3.03 (t, 

J=6.5 Hz, 2 H) 3.72 (s, 3 H) 3.94 (q, J=7.0 Hz, 2 H) 4.40 (s, 2 H) 6.79 - 6.93 (m, 2 H) 7.04 - 

7.27 (m, 2 H). 

MS ESI/APCI Dual posi: 306[M+H]+, 328[M+Na]+. 

MS ESI/APCI Dual nega: 3041M-Hr. 

(2) Synthesis of 2-methyl-2-propanyl N-1[4-hydroxy-1-(4-methoxybenzy1)-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl]carbony11-0-alaninate 

[0604] 	[Formula 253] 
OH 0 	0 

"-----C)LN"--"Itt".< 
H , 

"rsi -0 

.1  O' 
The compound obtained in step (1) above and 0 alanine tert-butyl hydrochloride 

(334 mg) rather than glycine tert-butyl hydrochloride were used and treated by the same 

technique as in Example 1-1(3) to give 2-methyl-2-propanyl N-{[4-hydroxy-1-(4-

methoxybenzy1)-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyll-0-alaninate as an oil 

(518 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.48 (s, 9 H) 2.46 - 2.62 (m, 4 H) 3.22 - 3.37 

(m, 2 H) 3.48 - 3.72 (m, 2 H) 3.80 (s, 3 H) 4.47 - 4.61 (m, 2 H) 6.78 - 6.93 (m, 2 H) 9.95 - 

10.41 (m, 2 H). 

MS ESI/APCI Dual posi: 427[M+Na]+. 

MS ESI/APCI Dual nega: 403[M-H]". 

(3) Synthesis of the titled compound 

The compound (518 mg) obtained in step (2) above was used and treated by the 
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same technique as in Example 1-1(4) to 

(283 mg). 

IH NMR (300 MHz, CHLOROFORM-d) 

3.58 - 3.72 (m, 2 H) 3.80 (s, 3 H) 4.46 - 4.62 

2 H) 9.95 - 10.50 (m, 1 H). 

MS ESI/APCI Dual posi: 349[M+11]+, 371[M+Na]+. 

[0605] 	The compounds of the following 

commercial grade of the corresponding amines 

modifications thereof 	The structures of 

data are shown in Table 24-1. 

[0606] 	[Table 24-1] 

give the titled compound as a colorless solid 

S ppm 2.48 - 2.77 (m, 4 H) 3.21 - 3.37 (m, 2 

(m, 2 H) 6.79 - 6.94 (m, 2 H) 7.11 - 7.24 (m, 

Examples 9-2 to 9-4 were synthesized using a 

by the method described in Example 9-1 

the synthesized compounds and their NMR and 

H) 

or 

MS 

Compound Structure Analytical Data Salt 
ormaton 

Example 
9-2 

OH 	7 
rmil, .,r ,,,,,,,,con 

`7(%"a 
c„,-,,,,,, , 

11•-.42- L,Q,-,  

n1 WM 1300 illit, 	0111090 O99-4) 	8 338 1.93 - 2.00 (m 	In 
2.45 	Cl. 	1-7. 1 	Flm' 
	

1 In 	2.54 - 2.63 	Cm. 	2 9) 	2.23 - 	6 	Cm, 
2 in 	3.37 - 3.51 	Co, 	2 H) 	3.75 - 3.66 	(o, 	3 11) 	4.48 	4.60 
(7.1. 	2 9) 	6.81 	- 	3.34 	(m. 	2 H) 	7.14 	- 	7.25 	W. 	2 ID. 
MS ESI/APCI Nal posh 363[M471f. 

Example 14  
9-3  

Lt 	°  

.,.., 

Example 
 

'ff t048 	000 Farm. 	9930-ad 	8 	PK° 1_31 	(4. 	;.=1.I 	az. 	a II) 	2.40 
- 2.59 	(a. 	2 9) 	3.22 	- 3.33 	ra. 	7 Hi 	3.73 	(s. 	3 FI) 	4.96 - 
4.22 	(0, 	1 	JD 	4.48 	(s, 	2 	6.83 - 6.99 	(a, 	2 11) 	?. 15 - 7. 22 W 
tr, 	2 W. N a 

Example 
94 

me 	9.  
-:.. 

``̀ tom  

'II 	R (30031112,04S0-d0 	8 	pp= 1.22 	al, 	146.8 Rs. 	3 H) 	-40 
- 	2.50 	(m, 	2 9 	3.17 	- 3.30 	(m. 	2 II) 	3.73 	ts. 	3 in 	3.78 - 
3.93 	Cm, 	1 	11) 	4.48 	(5. 	7 ID 	6. 80 - 6. 9-6 	(a, 	7 in 	7. 16 - 7. 2,7 

N a 

Example 

methylglycine 

[0607] 
OH 0 
c.  A 

--.. 	..--.0  N  

C----'"--,-
''N---)--  

N-{[4-Hydroxy-1-(4-methoxybenzy1)-2-oxo-1,2,5,6-tetrahydro-3-pridinyl]carbonyll-N- 

9-5 

[Formula 254] 

N  ,OH 
I 	0 

0' 
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(1) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-1-(4-methoxybenzy1)-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl]carbony1}-N-methylglycinate 

[0608] 	[Formula 255] 
OH 0 

/1 A `-- 	Nryo'--< 

T 	
01 

-Th 

-̀ ---;- 0--  

To a solution in 1,2-dimethoxyethane (5.0 mL) of the compound (500 mg) obtained 

in Example 9-1(1), triethylamine (215 mg) and sarcosine tert-butyl hydrochloride (345 mg) 

were added and the mixture was stirred at 50°C for 6 hours. 	After cooling the reaction 

mixture to room temperature, the insoluble matter was removed by passage through Celite 

(registered trademark). 	The filtrate was concentrated under reduced pressure and the 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =- 

100:0-0:100) to give 2-methyl-2-propanyl N-([4-hydroxy-1-(4-methoxybenzy1)-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinyl]carbonyil-N-methylglycinate as a yellow oil (347 mg). 

11-INMR (300 MHz, CHLOROFORM-d) S ppm 1.48 (s, 9 H) 2.49 (t, J=6.7 Hz, 2 H) 3.06 (s, 

3 H) 3.31 (t, J=6.7 Hz, 2 H) 3.80 (s, 3 H) 4.00 (s, 2 H) 4.57 (s, 2 H) 6.81 - 6.91 (m, 2 H) 7.14 

- 7.25 (m, 2 H). 

(2) Synthesis of the titled compound 

The compound (347 mg) obtained in step (1) above was used and treated by the 

same technique as in Example 1-1(4) to give the titled compound as a colorless solid 

(116 mg). 

1H NMR (300 MHz, DMSO-d6) S ppm 2.18 - 2.31 (n, 2 H) 2.80 (br. s., 2 H) 3.14 (t, 

J=6.9 Hz, 2 H) 3.73 (s, 3 H) 4.39 (s, 2 H) 6.84 - 6.90 (m, 2 H) 7.12 - 7.23 (m, 2 H). 

Example 10-1 

N-[(1-{2-[(4-BiphenylylmethyDamino]-2-oxoethy1}-4-hydroxy-6,6-dimethyl-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine sodium salt 

[0609] 
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[Formula 256] 
OH 0 

.„.,, 	N..--.1.i.ONa 

0  
N 	0

H 

I 

o  40 
 

HN 	

„-- 

(1) Synthesis of 2-methyl-2-propanyl N-{[1-(2-{[dimethyl(2-methyl-2-

propanyl)silyl]oxy}ethyl)-4-hydroxy-6,6-dimethyl-2-oxo-1,2,5,6-tetrahydro-3-

pyridinylicarbonyl}glycinate 

[0610] 	[Formula 257] 
OH 0 

•-••- 	N 	n  
H 	0 

N 	0 
1.0TBS 

Instead of the compound obtained in Reference Example A-1, the compound 

(19.7 g) obtained in Reference Example A-342 was used and treaded by the same techniques 

as in Example 1-1(1) to (3) to give 2-methyl-2-propanyl N-{[1-(2-{[dimethyl(2-methyl-2-

propanyesilyl]oxylethyl)-4-hydroxy-6,6-dimethyl-2-oxo-1,2,5,6-tetrahydro-3-

pyridinylicarbonyllglycinate as a pale brown solid (10.9 g). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.04 - 0.09 (m, 6 H) 0.86 - 0.93 (m, 9 H) 

1.31 - 1.37 (in, 6 H) 1.48 (s, 9 H) 2.40 - 2.63 (m, 2 H) 3.40 - 3.58 (m, 2 H) 3.64 - 3.84 (m, 

2 H) 3.94 - 4.09 (m, 2 H) 10.14 - 10.39 (m, 1 H). 

MS ESI/APCI Dual posi: 457[M+H]'. 

(2) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-1-(2-hydroxyethyl)-6,6-dimethyl-2-

oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl}glycinate 

[0611] 	[Formula 258] 
OH 0 a)1- 11 ---y° 

H 	0 
N 	0  

1-,,,0 H 

The compound (5.25 g) obtained in step (1) above was used and treated by the same 
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technique as in Example 4-1(4) to give 2-methyl-2-propanyl N-{[4-hydroxy-1-(2-

hydroxyethyl)-6,6-dimethy1-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyllglycinate as a 

pale yellow oil (3.90 g). 

1H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.34 (s, 6 H) 1.49 (s, 9 H) 2.49 - 2.64 (m, 

2 H) 3.55 - 3.66 (m, 2 H) 3.71 - 3.84 (m, 2 H) 3.98 - 4.06 (m, 2 H) 9.92 - 10.55 (m, 1 H). 

MS ESI/APCI Dual posi: 343 [M+H] '. 

MS ESI/APCI Dual nega: 341[M-H]". 

(3) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-6,6-dimethy1-2-oxo-1-(2-oxoethyl)- 

1,2,5,6-tetrahydro-3-pyridinyl]carbonyllglycinate 

[0612] 	[Formula 259] 
OH 0 

„I
L)I1Thr 

° N 	0 
cp0 

The compound (3.90 g) obtained in step (2) above was used and treated by the same 

technique as in Reference Example 19-1 to give 2-methyl-2-propanyl N-{[4-hydroxy-6,6-

dimethy1-2-oxo-1-(2-oxoethyl)-1,2,5,6-tetrahydro-3-pyridinyficarbonyllglycinate as a pale 

yellow solid (2.55 g). 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.27 - 1.33 (m, 6 H) 1.43 - 1.51 (m, 9 H) 

2.54 - 2.71 (m, 2 H) 3.95 - 4.18 (m, 4 H) 9.52 - 9.61 (m, 1 H) 9.90 - 10.03 (m, 1 H). 

MS ESI/APCI Dual posi: 341[M+H]'. 

MS ESI/APCI Dual nega: 339[M-H]-. 

(4) Synthesis of [4-hydroxy-2,2-dimethy1-5-({2-[(2-methyl-2-propanyeoxy]-2-

oxoethylIcarbamoy1)-6-oxo-3,6-dihydro-1(2H)-pyridinyllacetic acid 

[0613] 	[Formula 260] 
OH 0 

,,, _0 

	

"--

0

N 	Ti  

	

H 	0 
N  

0 

OH 
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To a suspension in ethanol (40 mL) of the compound (1.93 g) obtained in step (3) 

above and silver nitrate (1.93 g), a solution of sodium hydroxide (907 mg) in water (26 mL) 

was added dropwise under cooling with ice and the mixture was stirred at the same 

temperature for 20 minutes. 	To the reaction mixture, ethyl acetate and 2 mol/L hydrochloric 

acid were added and the resulting mixture was brought to room temperature. 	Extraction 

was conducted with chloroform and the combined organic layers were dried over anhydrous 

magnesium sulfate. 	After removing the desiccant by filtration, the filtrate was concentrated 

under reduced pressure. 	The resulting residue was purified by silica gel column 

chromatography (chloroform:methanol = 100:0-85:15, then n-hexane:ethyl acetate = 98:2- 

25:75) to give [4-hydroxy-2,2-dimethy1-5-(12-[(2-methyl-2-propanyfloxy]-2-

oxoethyl}carbamoy1)-6-oxo-3,6-dihydro-1(2H)-pyridinyllacetic acid as a colorless 

amorphous mass (1.79 g). 

IH NMR (300 MHz, CHLOROFORM-d) S ppm 1.31 - 1.38 (m, 6 H) 1.45 - 1.52 (m, 9 H) 

2.54 - 2.70 (m, 2 H) 3.97 - 4.06 (m, 2 H) 4.11 - 4.22 (m, 2 H) 9.79 - 10.54 (m, 1 H). 

MS ESI/APCI Dual nega: 355[M-H]. 

(5) Synthesis of 2-methyl-2-propanyl N-[(1-{2-[(4-biphenylylmethypamino]-2-oxoethyll-4-

hydroxy-6,6-dimethyl-2-oxo-1,2,5,6-tetrahydro-3-pyridinypcarbonyl]glycinate 

[0614] 	[Formula 261] 
OH 0.  

N Thr°X 
H 	0  

N'-'0 
Ly0 	101 
HN 

0  

Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound 

(245 mg) obtained in step (4) above and 4-phenylbenzylamine (189 mg) were respectively 

used and treated by the same technique as in Reference Example G-1(1) to give 2-methyl-2-

propanyl N-[(1-{2-[(4-biphenylylmethyl)amino]-2-oxoethy11-4-hydroxy-6,6-dimethy1-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate as a colorless solid (285 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 1.32 - 1.37 (m, 6 H) 1.45 - 1.50 (m, 9 H) 
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2.51 - 2.63 (m, 2 H) 3.98 - 4.06 (m, 2 H) 4.09 - 4.17 (m, 2 H) 4.44 - 4.54 (m, 2 H) 6.80 - 6.90 

(m, 1 H) 7.29 - 7.38 (m, 3 H) 7.39 - 7A8 (m, 2 H) 7.51 - 7.62 (m, 4 H) 9.85 - 10.62 (m, 1 H). 

MS ESI/APCI Dual posi: 544[M+Na]+. 

MS ESI/APCI Dual nega: 520[M-H]-. 

(6) Synthesis of the titled compound 

• The compound (285 mg) obtained in step (5) above was used and treated by the 

same techniques as in Example 1-3(2) and (3) to give the titled compound as a pale yellow 

solid (237 mg). 

:H NMR (300 MHz, DMSO-d6) S ppm 1.23 (s, 6 H) 2.54 - 2.71 (m, 2 H) 3.46 (d, J=4.4 Hz, 

2 H) 4.01 (s, 2 H) 4.33 (d, J=6.1 Hz, 2 H) 7.29 - 7.39 (m, 3 H) 7.40 - 7.50 (m, 2 H) 7.56 - 

7.70 (m, 4 H) 8.27 - 8.44 (m, 1 H) 9.86 - 10.12 (m, 1 H). 

[0615] 	The compounds of the following Examples 10-2 and 10-4 were synthesized using a 

commercial grade of the corresponding amines by the method described in Example 10-1 or a 

modification thereof. 	The structures of the synthesized compounds and their NMR and MS 

data are shown in Table 25-1. 

[0616] 	[Table 25-1] 
Compound 

NO. 
Structure Analytical Data Salt 

mfarmabon 

Example 
10-2  

A

ta i

H 

 

r 

 

'° 

CH KIR 	(309 kHz, wiso-11,) 	,5' porn 1.25 Ce, 	8.13) 	2,87 - 2.,83 
km; 2 II) 	3A5 - 4.05 (m. 4' II) 4.20 -.4:45 cm. .2 11) 7.40 - 
7.55 (oh 	2 11) 7.81 --7.74 	(m. 	2 10 	8.28 - 8:70 Cm, 	1 11) 	9.84  
-1.0.28 (o, 	I H) 12.58 -1'2.06 Co, 	1 ID. 

Example 
10-4 .21),, 

Le 

THE 	(300 MHz, DYSO-dg) 	8 	PPM 1.13 - 1.30 (b). 6 11) 2.40 - 
2.60 (m. 	2 )1) 246 - 3.04 cm, 	3 13) '3.41 - 3.54 (m. 	2 A) 4.13 
- 4.35(a, 2 A) 	4.44 - 4.88 (m. 	2 II) 7.10 - 7..sa On. 4 H) 
7.33 - 7.45 (n, 1 (1) 	9.71 - 10.24 to. 	1 ID. 
MS ES4/APCI Dual posi: 4441E+Nar. 
NS ESI/APCI Dual nesa:• 4201K-Ht. 

N a 

Example 11-1 

N-({1-[1-(4'-Fuoro-4-biphenyly1)-2-hydroxyethyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycine 

[0617] 
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[Formula 262] 
OH 0 

-----C---IL  N.°14  

-ire ° 

10 	OH 

F le 

(1) Synthesis of methyl N-({142-{[dimethyl(2-methy1-2-propanypsilyl]oxy}-1 -(4-

iodophenyl)ethy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyll carbonyl)glycinate 

[0618] 	[Formula 263] 
HOBO 

.%),,,,, 	
1 
	0 mr.,, 

'-'1‘10 	CI  

I '®

OTBS  

Instead of the compound obtained in Reference Example A-1 and glycine tert-butyl 

hydrochloride, the compound (1.40 g) obtained in Reference Example B-19 and glycine 

methyl hydrochloride (442 mg) were respectively used and treated by the same techniques as 

in Example 1-10) to (3) to give methyl N-({142-{[dimethyl(2-methy1-2-

propanypsilyl]oxyl-1-(4-iodophenyl)ethy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glyeinate as a pale brown solid (1.40 g). 

1 H NMR (300 MHz, CHLOROFORM-d) S ppm 0.09 (s, 6 H) 0.87 (s, 9 H) 2.39 - 2.62 (m, 

2 H) 3.05 - 3.21 (m, 1 H) 3.33 - 3.50 (m, 1 H) 3.78 (s, 3 H) 3.99 - 4.21 (m, 4 H) 5.55 - 5.78 

(m, 1 H) 7.04 - 7.16 (m, 2 H) 7.61 - 7.74 (m, 2 H). 

MS ESI/APCI Dual posi: 589[M+H]+. 

MS ESI/APCI Dual nega: 587[M-H]". 

(2) Synthesis of methyl N-({4-hydroxy-1-[2-hydroxy-1-(4-iodophenyl)ethyl]-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl)glycinate 

[0619] 
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[Formula 264] 
OH 0 

AN--ANThr 

	

H 	0  
\1- 0 

is 	OH 

To a solution in ethyl acetate (67 mL) of the compound (1.32 g) obtained in step (1) 

above, a solution (12.3 mL) of 4 mol/L hydrogen chloride in 1,4-dioxane was added and the 

mixture was stirred at room temperature for an hour. 	Water was then added under cooling 

with ice. 	Extraction was conducted with ethyl acetate and the organic layer was washed 

with saturated brine. 	The washed organic layer was dried over anhydrous magnesium 

sulfate and after removing the desiccant by filtration, the filtrate was concentrated under 

reduced pressure. 	The resulting residue was purified by silica gel column chromatography 

(n-hexane:ethyl acetate = 99:1-0:100) to give methyl N-({4-hydroxy-142-hydroxy-1-(4-

iodophenypethyl]-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl}carbonyl)glycinate as a pale yellow 

amorphous mass (880 mg). 

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 2.35 - 2.62 (m, 2 H) 2.99 - 3.18 (m, 1 H) 

3.26 - 3.46 (m, 1 H) 3.77 (s, 3 H) 3.94 - 4.22 (m, 4 H) 5.58 - 5.80 (m, 1 H) 6.95 - 7.13 (m, 

2 I-1) 7.57 - 7.78 (m, 2 H) 9.95 - 10.56 (m, 1 H). 

MS ESI/APCI Dual posi: 475[M+H]+  . 

MS ESI/APCI Dual nega: 473[M-1-1]". 

(3) Synthesis of methyl N-{[7-hydroxy-3-(4-iodopheny1)-2,3,6,8a-tetrahydro-5H- 

[1,3]oxazolo[3,2-a]pyridin-8-yl]carbonyl}glycinate 

[0620] 	[Formula 265] 
0 	0 

)HL NI 
1 	H 	0  

-MUM 

IP 
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To a solution in acetonitrile (14.8 mL) of the compound (880 mg) obtained in step 

(2) above, propylphosphonic acid anhydride (cyclic trimer) (50%, solution in ethyl acetate, 

5.91 g) was added and the solvent was immediately concentrated under reduced pressure. 

To the resulting residue, acetonitrile (14.8 mL) was added and the mixture was stirred at 

90°C for three hours. 	The reaction mixture was concentrated under reduced pressure and 

chloroform was added to the concentrate. 	With the solvent being distilled off under reduced 

pressure, the crude product was adsorbed on diatomaceous earth. 	The crude product 

adsorbed on the diatomaceous earth was purified by NH silica gel column chromatography 

(chlorform:methanol =100:0-95:5) to give methyl N-{[7-hydroxy-3-(4-iodophenyI)-2,3,6,8a-

tetrahydro-5H41,3]oxazolo[3,2-a]pyridin-8-yl]carbonyl} glyeinate as a colorless solid 

(690 mg). 

I li NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.51 - 2.74 (m, 2 H) 3.11 - 3.37 (m, 2 H) 

3.74 (s, 3 H) 4.12 (d, J=5.6 Hz, 2 H) 4.53 (dd, J=9.2, 8.5 Hz, 1 H) 4.75 (t, J=8.5 Hz, 1 H) 

4.97 - 5.22 (m, 1 H) 7.02 - 7.12 (m, 2 H) 7.73 - 7.83 (m, 2 H) 9.59 (t, J=5.4 Hz, 1 H). 

MS ESI/APCI Dual posi: 457[M+H]+, 479[M+Na]+. 

(4) Synthesis of methyl N-{[3-(4'-fluoro-4-biphenyly1)-7-hydroxy-2,3,6,8a-tetrahydro-5H- 

[1,3]oxazolo[3,2-a]pyridin-8-yl]carbonyl)glycinate 

[0621] 	[Formula 266] 
0 	0 

--1----11-N-Thr  
H 	0 

''N -- \O 

110 

11, 
F 

A mixture of the compound (100 mg) obtained in step (3) above, 4-

fluorophenylboronic acid (66 mg), palladium(II) acetate (6.6 mg), tri(2-

methylphenyl)phosphine (26 mg), potassium carbonate (186 mg), methanol (4.4 mL) and 

toluene (2.2 mL) was stirred in a sealed tube at 90°C for 70 minutes. 	After being cooled to 
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room temperature, the reaction mixture was concentrated under reduced pressure. 	The 

resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 

99:1-0:100, then chloroform:methanol = 100:0-85:15) to give methyl N-{ [3-(4'-fluoro-4-

biphenyly1)-7-hydroxy-2,3,6,8a-tetrahydro-5H-[1,3]oxazolo[3,2-a]pyridin-8-

yl]carbonylIglycinate as a pale brown solid (100 mg). 

'H NMR (300 MHz, CHLOROFORM-d) S ppm 2.56 - 2.76 (m, 2 H) 3.18 - 3.50 (m, 2 H) 

3.74 (s, 3 H) 4.10 - 4.17 (m, 2 H) 4.54 - 4.68 (m, 1 H) 4.88 (t, J=8.5 Hz, 1 H) 5.06 - 5.22 (m, 

1 H) 7.09 - 7.22 (m, 2 H) 7.36 - 7.47 (m, 2 H) 7.50 - 7.66 (m, 4 H) 9.69 (t,.1=5.5 Hz, 1 H). 

MS ESI/APCI Dual posi: 425[M+Hr, 447[M+Na]+. 

(5) Synthesis of the titled compound 

To a solution in tetrahydrofuran (2.4 mL) and methanol (2.4 mL) of the compound 

(100 mg) obtained in step (4) above, 1 mol/L sodium hydroxide in aqueous solution (471 ptL) 

was added and the mixture was stirred at room temperature for 13 hours. 	The precipitate 

was recovered by filtration and dissolved in ethyl acetate and 4 mol/L hydrochloric acid. 

The organic layer was concentrated under reduced pressure and the resulting residue was 

purified by preparative HPLC. 	To a solution of the resulting purified product (45.0 mg) in 

acetone (2 mL), 1 mol/L sodium hydroxide in aqueous solution (105 [IL) was added and the 

mixture was stirred at room temperature. 	The precipitate was recovered by filtration to give 

the titled compound as a colorless solid (40 mg). 

'H NMR (300 MHz, DMSO-d6) S ppm 2.40 - 2.50 (m, 2 H) 3.00 - 3.22 (m, 1 H) 3.37 - 3.51 

(m, 2 H) 3.83 - 4.03 (m, 2 H) 5.11 (br. s., 1 H) 5.68 (br. s., 1 H) 7.21 - 7.35 (m, 2 H) 7.35 - 

7.48 (m, 2 H) 7.55 - 7.76 (m, 4 H). 

MS ESI/APCI Dual posi: 429[M+Hr. 

MS ESVAPCI Dual nega: 427[M-H]-. 

Reference Example X-1 

Synthesis of (5S)-1-(bipheny1-4-ylmethyl)-N- {2-[(4-bromophenyl)amino]-2-oxoethy11-4-

hydroxy-5-methy1-2-oxo-1,2,5,6-tetrahydropyridin-3-carboxamide and determination of its 

absolute configuration by X-ray crystallography 
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[0622] 	[Formula 267] 
OH 0 H 
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110 
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To a solution in N,N-dimethylformamide (1.00 mL) of the compound (60.8 mg) 

obtained in Example 5-1, 4-bromoaniline (39.0 mg), propylphosphonic acid anhydride 

(cyclic trimer) (50%, solution in N,N-dimethylformamide, 135 gL) and triethylamine 

(64.0 pL) were added and the mixture was stirred overnight at room temperature. 	To the 

reaction mixture, 4-bromoaniline (39.0 mg), propylphosphonic acid anhydride (cyclic trimer) 

(50%, solution in N,N-dimethylformamide, 135 µL) and triethylamine (64.0 µL) were further 

added and the mixture was stirred at room temperature for three hours. 	The reaction 

mixture was purified by preparative HPLC to give the residue (43.2 mg). 	The resulting 

residue was crystallized with a liquid mixture of n-hexane, diethyl ether, and ethyl acetate to 

give the titled compound as a colorless solid (25.8 mg, 95.5%ee). 	Part of the resulting solid 

was recrystallized with a liquid mixture of chloroform and methanol and the resulting 

acicular crystal was used in X-ray crystallography. 	As the result, the 2-oxo-l,2,5,6- 

tetrahydropyridine ring of the crystal was determined to have an absolute configuration (S) at 

position 5. 

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.09 - 1.24 (m, 3 H) 2.69 - 2.86 (m, 1 H) 

3.10 (dd, J=12.5, 8.2 Hz, 1 H) 3.44 (dd, J=12.5, 5.8 Hz, 1 H) 4.11 - 4.18 (m, 2 H) 4.60 - 4.73 

(m, 2 H) 7.30 - 7.39 (m, 3 H) 7.40 - 7.48 (m, 6 H) 7.53 - 7.62 (m, 4 H) 8.14 - 8.24 (m, 1 H) 

10.46 - 10.58 (tn, 1 H). 

MS ESI/APCI Dual posi: 548[1VI+H]+. 

MS ESI/APCI Dual nega: 546[M-11]-. 

Optical HPLC retention time: 11.041 min. 

Reference Example X-2 
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Synthesis of (5R)-1 -(bipheny1-4-ylmethyl)-N- { 2- [(4-bromophenyeamino]-2-oxoethyll -4-

hydroxy-5-methy1-2-oxo-1,2,5,6-tetrahydropyridin-3-carboxamide and determination of its 

absolute configuration by X-ray crystallography 

[0623] 	[Formula 268] 

	

OH 0 	H 

--- Al\l"-- -1 	Ill 
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''N 	0 	° 	Br 

lil 
The compound (54.8 mg) obtained in Example 5-2 was used and treated by the same 

technique as in Reference Example X-1 to give the titled compound as a colorless solid 

(33.1 mg, 93.8%ee). 	By subsequent X-ray crystallography, the 2-oxo-1,2,5,6- 

tetrahydropyridine ring of the crystal was determined to have an absolute configuration (R) at 

position 5. 

IHNMR (300 MHz, CHLOROFORM-d) S ppm 1.09 - 1.24 (m, 3 H) 2.55 - 2.82 (m, 1 H) 

3.10 (dd, J=12.5, 8.1 Hz, 1 H) 3.44 (dd, J=12.5, 5.9 Hz, 1 H) 4.12 - 4.18 (m, 2 H) 4.59 - 4.73 

(m, 2 H) 7.31 - 7.40 (m, 3 H) 7.40 - 7.49 (m, 6 H) 7.54 - 7.62 (m, 4 H) 7.97 - 8.23 (m, 1 H) 

10.46 - 10.59 (m, 1 H). 

MS ESI/APCI Dual posi: 548[M+H]+. 

MS ESI/APCI Dual nega: 546[M-H]. 

Optical HPLC retention time: 12.096 min. 

[0624] 	The PHD2 inhibitory activities of compounds of the present invention were 

determined in accordance with Tests 1 and 2 described below. 

Test I 

[0625] 	(1) Expression and preparation of human PHD2 

Human PHD2 was expressed in insect cells (HighFive cells). 	A registered 

sequence of human PHD2 (NM_022051) was introduced into the pFastBacl vector 

(Invitrogen), and the sequence was verified. 	The vector was introduced into Sf9 insect cells 
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(Invitrogen) to acquire human PHD2 baculovirus. 	HighFive insect cells (Invitrogen) were 

infected with this recombinant virus and cultured at 27°C for 72 hours; thereafter, a cell lysis 

solution containing various protease inhibitors was added and the cells were disrupted to 

form a suspension. 	The suspension of disrupted cells was centrifuged at 4°C and 

100,000 xg for 30 minutes and the supernatant was recovered as a cell lysate. 	Analysis by 

Western blotting confirmed that the human PHD2 protein was expressed only in the lysate of 

cells infected with the PHD2 baculovirus. 

(2) Measurement of human PHD2 inhibitory activity 

The activity of human PHD2 enzyme was measured with a substrate which is a 19- 

residue partial peptide based on the sequence of HIF-la. 	Specifically, the conversion of 	2- 

oxoglutarate to succinic acid which would occur simultaneously with the hydroxylation of a 

proline residue in the peptide with the PHD2 enzyme was utilized. 	To be more specific, 

[14C ]-2-oxoglutarate 2-oxoglutarate was added to the reaction system to initiate an enzymatic reaction and 

the [14C]- 2-oxoglutarate remaining after the reaction was bound to 2,4-

dinitrophenylhydrazine (DNPH), with the resulting precipitate being removed by passage 

through a filter. 	Subsequently, radiation counting was conducted on the resulting [14C]- 

succinic acid. 

The enzyme and the substrate were each diluted with a 20 mM tris-hydrochloric acid 

buffer (pH 7.5) containing 6.67 mM KC1, 2 mM MgC12, 13.3 uM iron sulfate, 2.67 mM 

ascorbic acid, and 1.33 mM DTT, whereas each test compound was diluted with dimethyl 

sulfoxide (HMSO). 

A test compound, HIF-la peptide and [14C]-2-oxoglutarate were preliminarily added 

onto 96-well plates and reaction was initiated by adding a human PHD2 enzyme solution 

(4 µg/well). 	After 15-min incubation at 37°C, a DNPH-containing quench solution was 

added and the mixture was allowed to stand at room temperature for 30 minutes. 

Thereafter, an excess of non-radiolabelled 2-oxoglutarate was added and the mixture was 

allowed to stand at room temperature for 60 minutes. 	The resulting precipitate was 

removed by passage through a filter and the radiation count on the [14C]-succinic acid was 
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quantified (with MicroBeta). 	Radiation counting was conducted for each well and the 

human PHD2 inhibitory activity of each test compound was calculated on the basis of the 

values for the substrate-free group and the test compound-free group. 

[0626] 	(3) Results 

The inhibition data of human PHD2 for the test compounds (%, test compound's 

concentration was 1µM) are shown in the following Tables 26-1 to 26-3. 

[0627] 
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[Table 26-1] 
Compound 

No. 
Percent inhibition 

(% at 1 µM) 
Compound 

No. 
Percent inhibition 

(% at 1 1.(M) 
Compound 

No. 
Percent inhibition 

(% at 1 gM) 
D. 1-1 78 Ex. 1-51 58 Ex. 1-101 60 
Ex. 1-2 94 Ex. 1-52 58 Ex. 1-102 67 
Ex. 1-3 74 Ex. 1-53 78 Ex. 1-103 76 
Ex. 1-4 104 Ex. 1-54 60 Ex. 1-104 87 
Ex. 1-5 52 Ex. 1-55 75 Ex. 1-105 78 
Ex. 1-6 50 Ex. 1-56 70 Ex. 1-106 66 
Ex. 1-7 54 Ex. 1-57 58 Ex. 1-107 67 
Ex. 1-8 54 Ex. 1-58 67 Ex. 1-108 60 
Ex. 1-9 88 Ex. 1-59 41 Ex. 1-109 70 

Ex. 	10 93 Ex. 1-60 66 Ex. 1-110 82 
Ex. 1-11 95 Ex. 1-61 58 Ex. 1-111 68 
Ex. 1-12 88 Ex. 1-62 65 Ex. 1-112 68 
Ex. 1-13 64 Ex. 1-63 43 Ex. 1-113 79 
Ex. 1-14 21 Ex. 1-64 80 Ex. 1-114 36 
Ex. 1-15 72 Ex. 1-65 84 Ex. 1-115 49 
Ex. 1-16 94 Ex. 1-66 80 Ex. 1-116 82 
Ex. 1-17 84 Ex. 1-67 84 Ex. 1-117 83 
Ex. 1-18 88 Ex. 1-68 67 Ex. 1-118 77 
Ex. 1-19 86 Ex. 1-69 85 Ex. 1-119 85 
Ex. 1-20 93 Ex. 1-70 104 Ex. 1-120 69 
Ex. 1-21 72 Ex. 1-71 81 Ex. 1-121 66 
Ex. 1-22 95 Ex. 1-72 98 Ex. 1-122 65 
Ex. 1-23 84 Ex. 1-73 99 Ex. 1-123 90 
a 1-24 74 Ex. 1-74 80 Ex. 1-124 72 
Ex. 1-25 72 Ex. 1-75 54 Ex. 1-125 98 
Ex. 1-26 90 Ex. 1-76 40 Ex 1-126 . _ 97 
Ex. 1-27 75 Ex. 1-77 74 Ex. 1-127 92 
Ex. 1-28 94 Ex. 1-78 70 Ex. 1-128 88 
Ex. 1-29 81 Ex. 1-79 64 Ex. 1-129 71 
Ex. 1-30 77 Ex. 1-80 76 Ex. 1-130 • 89 
Ex. 1-31 89 Ex. 1-81 72 Ex. 1-131 93 
Ex, 1-32 78 Ex. 1-82 51 Ex. 1-132 103 
Ex. 1-33 72 Ex. 1-83 54 Ex, 1-133 104 
Ex. 1-34 58 Ex. 1-84 42 Ex. 1-134 86 
Ex. 1-35 81 Ex. 1-85 61 Ex. 1-135 78 
Ex. 1-36 83 Ex. 1-86 48 Ex. 1-136 91 
Ex. 1-37 87 Ex. 1-87 46 Ex. 1-137 78 
Ex. 1-38 48 Ex. 1-88 44 Ex. 1-138 83 
Ex. 1-39 76 Ex. 1-89 69 Ex. 1-139 72 
Ex. 1-40 	• 79 Ex. 1-90 58 Ex. 1-140 79 
Ex. 1-41 89 Ex. 1-91 85 Ex. 1-141 64 
Ex. 1-42 90 Ex.1-92 69 Ex. 1-142 54 
Ex. 1-43 74 Ex. 1-93 80 Ex. 1-143 41 
Ex. 1-44 87 Ex. 1-94 84 Ex. 1-144 76 
Ex. 1-45 82 Ex. 1-95 85 Ex. 1-145 88 
Ex. 1-46 78 Ex. 1-96 82 Ex. 1-146 69 
Ex. 1-47 77 Ex. 1-97 89 Ex. 1-147 84 
Ex. 1-48 67 Ex. 1-98 88 Ex. 1-148 78 
Ex. 1-49 55 Ex. 1-99 71 Ex. 1-149 74 
Ex. 1-50 77 Ex. 1-100 64 Ex. 1-150 63 

[0628] 
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[Table 26-2] 
Compound 

No. 
Percent inhibition 

(% at 1 pM) 
Compound 

No. 
Percent inhibition 

(% at 1 µM) 
Compound 

No. 
Percent inhibition 

(% al 1 µM) 
Ex. 1-151 57 Ex. 1-201 67 Ex. 1-253 45 
Ex. 1-152 82 Ex. 1-202 58 Ex. 1-254 103 
Ex. 1-153 64 Ex. 1-203 61 Ex. 1-255 99 
Ex. 1-154 77 Ex. 1-204 69 Ex. 1-256 101 
Ex. 1-155 82 Ex. 1-205 104 Ex. 1-257 95 
Ex. 1-156 70 Ex. 1-206 95 Ex. 1-258 94 
Ex. 1-157 67 Ex. 1-207 92 Ex. 1-259 92 
Ex. 1-158 67 Ex. 1-208 90 Ex. 1-260 95 
Ex. 1-159 78 Ex. 1-209 102 Ex. 1-261 99 
Ex. 1-160 74 Ex. 1-210 59 Ex. 1-262 88 
Ex. 1-161 62 Ex. 1-211 76 Ex. 1-263 81 
Ex. 1-162 78 Ex. 1-212 82 Ex. 1-264 83 
Ex. 1-163 84 Ex. 1-213 88 Ex. 1-265 98 
Ex. 1-164 49 Ex. 1-214 89 Ex. 1-266 83 
Ex. 1-165 42 Ex. 1-215 85 Ex. 1-267 81 
Ex. 1-166 82 Ex. 1-216 75 Ex. 1-268 78 
Ex. 1-167 80 Ex. 1-217 52 Ex. 1-269 85 
Ex. 1-168 51 Ex. 1-218 52 Ex. 1-270 88 
Ex. 1-169 28 Ex. 1-219 69 Ex. 1-271 91 
Ex. 1-170 35 Ex. 1-220 72 Ex. 1-272 65 
Ex. 1-171 81 Ex. 1-221 66 Ex. 1-273 99 
Ex. 1-172 77 Ex. 1-222 90 Ex. 1-274 92 
Ex. 1-173 64 Ex. 1-223 90 Ex. 1-275 85 
Ex. 1-174 59 Ex. 1-224 BO Ex. 1-276 93 
Ex. 1-175 32 Ex. 1-225 100 Ex. 1-277 108 
Ex. 1-176 74 Ex. 1-227 76 Ex. 1-278 93 
Ex. 1-177 93 Ex. 1-228 71 Ex. 1-279 90 
Ex. 1-178 81 Ex. 1-229 74 Ex. 1-280 109 
Ex. 1-179 44 Ex. 1-230 96 Ex. 1-281 70 
Ex. 1-180 54 Ex. 1-231 65 Ex. 1-282 101 
Ex. 1-181 73 Ex. 1-232 89 Ex. 1-283 99 
Ex. 1-182 77 __Ex. 1-233 91 Ex. 1-284 107 
Ex. 1-183 39 Ex. 1-234 61 Ex. 1-285 106 
Ex. 1-184 59 Ex. 1-235 91 Ex. 1-286 95 
Ex. 1-185 69 Ex. 1-236 84 Ex. 1-287 94 
Ex. 1-186 64 Ex. 1-237 74 Ex. 1-288 90 
Ex. 1-187 47 Ex. 1-238 92 Ex. 1-289 95 
Ex. 1-188 44 Ex. 1-239 74 Ex. 1-290 63 
Ex. 1-189 53 Ex. 1-240 91 Ex, 1-291 75 
Ex. 1-190 84 Ex. 1-241 97 Ex. 1-292 83 
Ex. 1-191 38 Ex. 1-242 100 Ex. 1-293 35 
Ex. 1-192 48 Ex. 1-243 76 Ex. 1-294 51 
Ex. 1-193 67 Ex. 1-244 47 Ex. 1-295 63 
Ex. 1-194 54 Ex. 1-245 80 Ex. 1-296 100 
Ex. 1-195 52 Ex. 1-246 97 Ex. 1-297 86 
Ex. 1-196 41 Ex. 1-247 81 Ex. 1-298 84 
Ex. 1-197 66 Ex. 1-249 103 Ex. 1-299 47 
Ex. 1-196 70 Ex. 1-250 80 Ex. 1-300 30 
Ex. 1-199 65 Ex. 1-251 90 Ex. 1-301 56 
Ex. 1-200 98 Ex. 1-252 104 Ex. 1-302 61 

[0629] 
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[Table 26-3] 

in the 

and the 

that 

of human 

on the 

was 

12.5 

DTT, 

and the 

cells). 

into 

for 48 

as 

with 

a 50 

25 µM 

was 

enzyme 

to 

Compound 
No. 

Percent inhibition 
(% at 1 01) 

Compound 
No. 

Percent inhibition 
(% at 1 04) 

Compound 
No. 

Percent inhibition 
(% at 1 pM) 

Ex. 1-303 102 Ex. 2-12 93 Ex. 2-24 91 
Ex. 1-304 35 Ex. 2-13 92 Ex. 2-25 92 
Ex. 1-305 94 Ex. 2-14 98 Ex. 2-26 90 
Ex. 1-306 94 Ex. 2-15 97 Ex. 2-27 100 
Ex. 1-307 51 Ex. 2-16 102 Ex. 2-28 90 
Ex. 2-1 93 Ex. 2-17 94 Ex, 2-29 101 
Ex. 2-6 68 Ex. 2-18 98 Ex. 2-30 103 
Ex. 2-7 88 Ex. 2-19 96 Ex. 3-1 102 
Ex. 2-8 87 Ex. 2-20 102 Ex. 3-2 87 
Ex. 2-9 78 Ex. 2-21 88 Ex. 4-1 58 
Ex. 2-10 84 Ex. 2-22 95 Ex. 4-2 77 
Ex. 2-11 93 Ex. 2-23 88 Ex. 5-1 93 

Test 2 

(1) Expression and preparation 

Human PHD2 was 

of human PHD2 (NM_022051) 

and the sequence was verified. 

which were cultured at 37°C 

lysis solution containing various 

form a suspension. 	The suspension 

100,000 xg for 30 minutes 

Western blotting confirmed 

[0630] 	(2) Measurement 

The activity of human 

residue partial peptide based 

proline residue in the peptide 

The enzyme and the 

buffer (pH 7.5) containing 

ascorbic acid, and 2.5 mM 

sulfoxide (DMSO). 

A test compound 

plates and reaction was initiated 

of 

expressed 

PHD2 

substrate 

human PHD2 

in human cells (293FT 

was introduced into pcDNA3.1/Hygro(+) 

The vector was introduced 

presence of 5% CO2  gas 

protease inhibitors was added 

of disrupted cells was 

supernatant was recovered 

the human PHD2 protein 

PHD2 inhibitory activity 

enzyme was measured 

sequence of HIF-la; specifically, 

measured by FP (Fluorescence 

were each diluted with 

mM KC1, 3.75 mM MgC12, 

whereas each test compound 

substrate solution were preliminarily 

by adding a human PHD2 

Ex. 5-2 92 

and 

centrifuged 

was expressed 

A registered 

293FT cells 

hours; thereafter, 

the cells 

at 4°C 

a cell lysate. 

in the 

a substrate 

Polarization). 

iron sulfate, 

diluted with 

added 

vector 

sequence 

(Invitrogen), 

(Invitrogen) 

a cell 

were disrupted 

the hydroxylation 

mM tris-hydrochloric 

and 

Analysis by 

cell lysate. 

which is a 19-

of a 

acid 

5 mM 

dimethyl 

onto 384-well 

solution (40 ng/well). 
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After 20-min incubation at 30°C, an EDTA-containing quench solution was added and the 

amount of the proline residues hydroxylated via binding to an added HIF-OH antibody 

solution was quantified by fluorescence polarization. 

The fluorescence polarization of each well was measured and the human PHD2 

inhibitory activity of each test compound was calculated on the basis of the values for the 

compound-free group. 

test 

[0631] 	(3) Results 

The inhibition data of human PHD2 for the test compounds (%, test compound's 

concentration was 1 µM) are shown in the following Tables 27-1 to 27-4. 	For 

representative compounds, their IC50  values (nM) are shown in the following Table 28-1. 

[0632] 
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[Table 27-1] 
Compound 

No. 
I 	Percent inhibition 

(% at 1µM) 
Compound 

No. 
Percent inhibition 

(% at 1 pM) 
Compound 

No. 
Percent inhibition 

(% at 1µM) 
Ex. 1-1 94 Ex. 1-51 73 Ex. 1-101 86 
Ex. 1-2 92 Ex. 1-52 78 Ex. 1-102 83 
Ex. 1-3 78 Ex. 1-53 78 Ex. 1-103 82 
Ex. 1-4 96 Ex. 1-54 71 Ex. 1-104 94 
Ex. 1-5 76 Ex. 1-55 79 Ex 1-105 83 
Ex. 1-6 57 Ex. 1-56 69 Ex. 1-106 72 
Ex. 1-7 68 Ex. 1-57 83 Ex. 1-107 90 
Ex. 1-8 87 Ex. 1-58 71 Ex. 1-108 87 
Ex. 1-9 93 Ex. 1-59 54 Ex. 1-109 77 

Ex. 1-10 92 Ex. 1-60 76 Ex. 1-110 84 
Ex. 1-11 93 Ex. 1-61 71 Ex. 1-111 80 
Ex. 1-12 93 Ex. 1-62 68 Ex. 1-112 90 
Ex. 1-13 81 Ex. 1-63 69 Ex. 1-113 84 
Ex. 1-14 36 Ex. 1-64 81 Ex. 1-114 83 
Ex. 1-15 86 Ex. 1-65 85 Ex. 1-115 83 
Ex. 1-16 92 Ex. 1-66 77 Ex. 1-116 84 
Ex. 1-17 85 Ex. 1-67 89 Ex. 1-117 92 
Ex. 1-18 86 Ex. 1-68 66 Ex. 1-118 87 
Ex. 1-19 81 Ex. 1-69 81 Ex. 1-119 84 
Ex. 1-20 93 Ex. 1-70 95 Ex. 1-120 82 
Ex. 1-21 73 Ex. 1-71 85 Ex. 1-121 71 
Ex. 1-22 85 Ex. 1-72 89 Ex. 1-122 76 
Ex. 1-23 82 Ex. 1-73 90 a. 1-123 93 
Ex. 1-24 84 Ex. 1-74 86 Ex. 1-124 79 
Ex. 1-25 76 Ex. 1-75 84 Ex. 1-125 97 
Ex. 1-26 94 Ex. 1-76 79 Ex. 1-126 98 
Ex. 1-27 89 Ex. 1-77 85 Ex. 1-127 95 
Ex. 1-28 92 Ex. 1-78 78 Ex. 1-128 84 
Ex. 1-29 86 Ex. 1-79 71 Ex. 1-129 80 
Ex. 1-30 83 Ex. 1-80 88 Ex. 1-130 90 
Ex. 1-31 89 Ex. 1-81 64 Ex. 1-131 96 
Ex. 1-32 82 Ex. 1-82 77 Ex. 1-132 94 
Ex. 1-33 84 Ex. 1-83 73 Ex. 1-133 97 
Ex. 1-34 75 Ex. 1-84 67 Ex. 1-134 85 
Ex. 1-35 90 Ex. 1-85 65 Ex. 1-135 78 
Ex. 1-36 85 Ex. 1-86 71 Ex. 1-136 88 
Ex. 1-37 89 Ex. 1-87 86 Ex. 1-137 92 
Ex. 1-38 66 Ex. 1-88 55 Ex. 1-138 97 
Ex. 1-39 86 Ex. 1-89 72 Ex. 1-139 78 
Ex. 1-40 91 Ex. 1-90 63 Ex. 1-140 85 
Ex. 1-41 90 Ex. 1-91 94 Ex. 1-141 62 
Ex. 1-42 94 Ex. 1-92 66 Ex. 1-142 52 
Ex. 1-43 79 Ex. 1-93 81 Ex. 1-143 65 
Ex. 1-44 91 Ex. 1-94 92 Ex. 1-144 85 
Ex. 1-45 88 Ex. 1-95 91 Ex. 1-145 83 
Ex. 1-46 84 Ex. 1-96 86 Ex. 1-146 70 
Ex. 1-47 81 Ex. 1-97 91 Ex. 1-147 88 
Ex. 1-48 79 Ex. 1-98 88 Ex. 1-148 82 
Ex. 1-49 55 Ex. 1-99 92 Ex. 1-149 74 
Ex. 1-50 83 Ex. 1-100 84 Ex. 1-150 71 
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[Table 27-2] 
Compound 

No. 
Percent inhibition 

(% at 1µM) 
Compound 

No, 
Percent inhibition 

(% at 1 µM) 
Compound 

No. 
Percent inhibition 

(% at 1 µM) 
Ex. 1-151 63 Ex. 1-201 73 Ex. 1-251 83 
a. 1-152 83 Ex. 1-202 69 Ex. 1-252 98 
Ex. 1-153 63 Ex. 1-203 69 Ex. 1-253 49 
Ex. 1-154 81 Ex. 1-204 79 Ex. 1-254 96 
Ex. 1-155 83 Ex. 1-205 98 Ex. 1-255 90 
Ex. 1-156 80 Ex. 1-206 93 Ex. 1-256 91 
Ex. 1-157 73 Ex. 1-207 93 Ex. 1-257 89 
Ex. 1-158 75 Ex. 1-208 85 Ex. 1-258 90 
Ex. 1-159 90 Ex. 1-209 95 Ex. 1-259 91 
Ex. 1-160 85 Ex. 1-210 42 Ex. 1-260 92 
Ex. 1-161 62 Ex. 1-211 79 Ex. 1-261 97 
Ex. 1-162 77 Ex. 1-212 85 Ex. 1-262 87 
Ex. 1-163 90 Ex. 1-213 88 Ex. 1-263 83 
Ex. 1-164 66 Ex. 1-214 90 Ex. 1-264 90 
Ex. 1-165 55 Ex. 1-215 86 Ex. 1-265 100 
Ex. 1-166 86 Ex. 1-216 73 Ex. 1-266 89 
Ex. 1-167 88 Ex. 1-217 60 Ex. 1-267 86 
Ex. 1-168 69 Ex. 1-218 62 Ex. 1-268 85 
Ex. 1-169 43 Ex. 1-219 88 Ex. 1-269 89 
Ex. 1-170 45 Ex. 1-220 82 Ex. 1-270 90 
Ex. 1-171 82 Ex. 1-221 73 Ex. 1-271 91 
Ex. 1-172 79 Ex. 1-222 89 Ex. 1-272 82 
Ex. 1-173 78 Ex. 1-223 96 Ex. 1-273 92 
Ex. 1-174 74 Ex. 1-224 90 Ex. 1-274 94 
Ex. 1-175 56 Ex. 1-225 98 Ex. 1-275 94 
Ex. 1-176 BO Ex. 1-226 84 Ex. 1-276 92 
Ex. 1-177 92 Ex. 1-227 75 Ex. 1-277 97 
Ex. 1-178 92 Ex. 1-228 64 Ex. 1-278 94 
Ex. 1-179 49 Ex. 1-229 60 Ex. 1-279 91 
Ex. 1-180 65 Ex. 1-230 95 Ex. 1-280 98 
Ex. 1-181 83 Ex. 1-231 44 Ex. 1-281 77 
Ex. 1-182 71 Ex. 1-232 91 Ex. 1-282 99 
Ex. 1-183 50 Ex 1-233 . 93 Ex. 1-283 97 
Ex. 1-184 60 Ex. 1-234 62 Ex. 1-284 103 
Ex. 1-185 81 Ex. 1-235 93 Ex. 1-285 100 
Ex. 1-186 77 Ex. 1-236 87 a. 1-286 96 
Ex. 1-187 74 Ex. 1-237 84 Ex. 1-287 104 
Ex. 1-188 63 Ex. 1-238 99 Ex, 1-288 91 
Ex. 1-189 60 Ex. 1-239 87 Ex. 1-289 98 
Ex. 1-190 85 Ex. 1-240 97 _ a. 1-290 86 
a. 1-191 45 Ex. 1-241 101 Ex. 1-291 86 
Ex. 1-192 49 Ex. 1-242 101 Ex. 1-292 86 
Ex. 1-193 57 Ex. 1-243 92 a. 1-293 33 
Ex. 1-194 57 Ex. 1-244 50 Ex. 1-294 68 
Ex. 1-195 57 Ex. 1-245 78 Ex. 1-295 74 
Ex. 1-196 48 a. 1-246 92 Ex. 1-296 102 
Ex. 1-197 78 Ex. 1-247 82 Ex. 1-297 94 
Ex. 1-198 79 Ex. 1-248 94 Ex. 1-298 94 
Ex. 1-199 75 Ex. 1-249 94 Ex. 1-299 64 
a. 1-200 99 Ex. 1-250 81 Ex. 1-300 43 
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[Table 27-3] 

Compound 
No. 

Percent inhibition 
(% at 1 µM) 

Compound 
No. 

Percent inhibition 
(% at 1 µM) 

Compound 
No. 

Percent inhibition 
(% at 1 µM) 

Ex. 1-301 75 Ex. 1-351 81 Ex. 1-401 90 
Ex. 1-302 79 Ex. 1-352 91 Ex. 1-402 109 
Ex. 1-303 100 Ex. 1-353 100 Ex. 1-403 102 
Ex. 1-304 72 Ex. 1-354 96 Ex. 1-404 96 
Ex, 1-305 97 Ex. 1-355 98 Ex. 1-405 90 
Ex. 1-306 99 Ex. 1-356 96 Ex. 1-406 86 
Ex. 1-307 60 Ex. 1-357 74 Ex. 1-407 85 
Ex. 1-308 41 Ex. 1-358 88 Ex. 1-408 91 
Ex. 1-309 58 Ex. 1-359 69 Ex. 1-409 98 
Ex. 1-310 59 Ex. 1-360 90 Ex. 1-410 82 
Ex. 1-311 83 Ex. 1-361 93 Ex. 1-411 90 
Ex. 1-312 86 Ex. 1-362 83 Ex. 1-412 87 
Ex. 1-313 96 Ex. 1-363 77 Ex. 1-413 75 
Ex. 1-314 86 Ex, 1-364 97 Ex. 1-414 96 
Ex. 1-315 81 Ex. 1-365 97 Ex. 1-415 94 
Ex. 1-316 87 Ex. 1-366 103 Ex. 1-416 95 
Ex. 1-317 85 Ex. 1-367 105 Ex. 1-417 99 
Ex. 1-318 96 Ex. 1-368 101 Ex. 1-418 98 
Ex. 1-319 42 Ex. 1-369 98 Ex. 1-419 98 
Ex. 1-320 57 Ex. 1-370 84 Ex. 1-420 92 
Ex. 1-321 84 Ex. 1-371 90 Ex. 1-421 99 
Ex. 1-322 77 Ex. 1-372 89 Ex. 1-422 100 
Ex. 1-323 87 Ex. 1-373 85 Ex. 1-423 96 
Ex. 1-324 91 Ex. 1-374 96 Ex. 1-424 97 
Ex. 1-325 90 Ex. 1-375 85 Ex. 1-425 90 
Ex. 1-326 71 Ex. 1-376 100 Ex. 1-426 88 
Ex. 1-327 81 Ex. 1-377 96 Ex. 1-427 95 
Ex. 1-328 63 Ex. 1-378 98 Ex. 1-428 100 
Ex. 1-329 87 Ex. 1-379 84 Ex. 1-429 96 
Ex. 1-330 69 Ex. 1-380 92 Ex. 1-430 95 
Ex. 1-331 75 Ex. 1-381 92 Ex. 1-431 99 
Ex. 1-332 73 Ex. 1-382 83 Ex. 1-432 93 
Ex. 1-333 91 Ex. 1-383 83 Ex. 1-433 76 
Ex, 1-334 96 Ex. 1-384 82 Ex. 1-434 85 
Ex. 1-335 73 Ex. 1-385 93 Ex. 1-435 87 
Ex. 1-336 82 Ex. 1-386 92 Ex. 1-436 85 
Ex. 1-337 66 Ex. 1-387 93 Ex. 1-437 92 
Ex. 1-338 71 Ex. 1-388 92 Ex. 1-438 90 
Ex. 1-339 40 Ex. 1-389 69 Ex. 1-439 81 
Ex. 1-340 69 Ex. 1-390 89 Ex. 1-440 98 
Ex. 1-341 66 Ex. 1-391 82 Ex. 1-441 86 
Ex. 1-342 57 Ex. 1-392 98 Ex. 1-442 98 
Ex. 1-343 51 Ex. 1-393 98 Ex. 1-443 101 
Ex. 1-344 76 Ex. 1-394 83 Ex. 1-444 88 
Ex. 1-345 55 Ex. 1-395 90 Ex. 1-445 75 
Ex. 1-346 80 Ex. 1-396 89 Ex. 1-446 94 
Ex. 1-347 55 Ex. 1-397 90 Ex. 1-447 98 
Ex. 1-348 76 Ex. 1-398 91 Ex. 1-448 92 
Ex. 1-349 74 Ex. 1-399 55 Ex. 1-449 99 
Ex. 1-350 61 Ex. 1-400 72 Ex. 1-450 97 
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[Table 27-4] 
Compound 

No. 
Percent inhibition 

(% at 1 pliA) 
Compound 

No. 
Percent inhibition 

(% at 1µM) 
Compound 

No. 
Percent inhibition 

(% at 1µM) 
Ex. 1-451 82 Ex. 2-28 97 Ex. 6-5 97 
Ex. 1-452 67 Ex. 2-29 95 Ex. 6-6 87 
Ex. 1-453 94 Ex. 2-30 99 Ex. 6-7 86 
Ex. 1-454 95 Ex. 2-31 93 Ex. 6-8 83 
Ex. 1-455 98 Ex. 2-32 85 Ex. 6-9 85 
Ex. 1-456 98 Ex. 2-33 91 Ex. 6-10 76 
Ex. 1-457 94 Ex. 2-34 97 Ex. 6-11 73 
Ex. 1-458 89 Ex. 2-35 96 Ex. 6-12 67 
Ex. 1-459 96 Ex. 2-36 95 Ex. 6-13 	. 81 
Ex. 1-460 92 Ex. 2-37 91 Ex. 6-14 80 
Ex. 1-461 95 Ex. 2-38 92 Ex. 6-15 55 
Ex. 1-462 87 Ex. 2-39 93 Ex. 6-16 26 
Ex. 1-463 99 Ex. 2-40 96 Ex. 6-17 32 
Ex. 1-464 87 Ex. 2-41 93 Ex. 6-18 24 
Ex. 1-465 80 Ex. 2-42 96 Ex. 6-19 72 
Ex. 1-466 77 Ex. 2-43 95 Ex. 6-20 84 
Ex. 1-467 95 Ex. 2-44 96 Ex. 6-21 85 
Ex. 1-468 85 Ex. 2-45 95 Ex. 6-22 88 
Ex. 2-1 88 Ex. 2-46 93 Ex. 6-23 85 
Ex. 2-2 98 Ex. 2-47 100 Ex. 6-24 78 
Ex. 2-3 92 Ex. 2-48 103 Ex. 6-25 49 
Ex. 2-4 88 Ex. 2-49 93 Ex. 6-26 16 
Ex. 2-5 97 Ex. 2-50 99 Ex. 6-27 51 
Ex. 2-6 80 Ex. 2-51 97 Ex. 6-28 42 
Ex. 2-7 91 Ex. 2-52 95 Ex. 6-29 69 
Ex. 2-8 88 Ex. 2-53 97 Ex. 6-30 45 
Ex. 2-9 82 Ex. 2-54 87 Ex, 6-31 44 

Ex. 2-10 79 Ex. 2-55 97 Ex. 6-32 4 
Ex. 2-11 i 	91 Ex. 2-56 92 Ex. 6-33 68 
Ex. 2-12 91 Ex. 2-57 94 Ex. 6-34 70 
Ex. 2-13 87 Ex. 2-58 92 Ex. 6-35 60 
Ex. 2-14 93 Ex. 2-59 97 Ex. 6-36 30 
Ex. 2-15 90 Ex. 2-60 96 Ex. 7-1 97 
Ex. 2-16 93 Ex. 2-61 92 Ex. 7-2 88 
Ex. 2-17 87 Ex. 3-1 95 Ex. 7-3 65 
Ex. 2-18 91 Ex. 3-2 90 Ex. 8-1 16 
Ex. 2-19 93 Ex. 4-1 67 Ex. 9-1 29 
Ex. 2-20 93 Ex. 4-2 81 Ex. 9-2 23 
Ex. 2-21 93 Ex. 4-3 72 Ex. 9-3 1 
Ex. 2-22 94 Ex. 5-1 94 Ex. 9-4 42 
Ex. 2-23 96 Ex. 5-2 90 Ex. 9-5 3 
Ex. 2-24 93 Ex. 6-1 91 Ex. 10-1 34 
Ex. 2-25 96 Ex. 6-2 77 Ex. 10-2 6 
Ex. 2-26 95 Ex. 6-3 96 Ex. 10-4 10 
Ex. 2-27 96 Ex. 6-4 10 Ex. 11-1 96 
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[Table 28-1] 

treating and the 

Compound No. lose 
(nM) Compound No. icso 

(nM) Compound No. IC50 
(n M) 

Ex. 1-4 19 Ex. 1-273 112 Ex. 1-355 52 
Ex. 1-28 88 Ex. 1-274 108 Ex. 1-356 60 
Ex. 1-70 39 Ex. 1-275 99 Ex. 1-365 56 
Ex. 1-72 94 Ex. 1-282 77 Ex. 1-366 19 

Ex. 1-205 59 Ex. 1-283 63 Ex, 1-367 26 
Ex. 1-209 49 Ex. 1-284 40 Ex. 1-368 41 
Ex. 1-225 40 Ex. 1-285 43 Ex. 1-376 22 
Ex. 1-226 409 Ex. 1-286 61 Ex. 1-377 15 
Ex. 1-252 87 Ex. 1-287 45 Ex. 1-378 14 
Ex. 1-254 24 Ex. 1-288 146 Ex. 1-385 54 
Ex. 1-255 66 Ex. 1-289 68 Ex. 1-386 48 
Ex, 1-256 66 Ex. 1-296 15 Ex. 1-392 26 
Ex. 1-257 75 Ex. 1-297 89 Ex. 1-393 32 
Ex. 1-258 63 Ex. 1-298 79 Ex. 1-404 56 
Ex. 1-259 96 Ex. 1-333 92 Ex. 1-408 72 
Ex. 1-260 69 Ex. 1-353 43 Ex. 1-409 25 
Ex. 1-265 24 Ex. 1-354 61 Ex. 1-440 39 

INDUSTRIAL APPLICABILITY 

[0637] 	The compounds of 

by means of the present invention, 

effective for preventing or 

to lessen the burden on patients 

pharmaceutical industry. 

the present invention have a superior 

it becomes possible to provide 

anemia-caused diseases 

and hence contribute to the 

Ex. 1-443 21 

development 

PHD2 inhibitory effect and 

pharmaceuticals that are 

like and this is expected 

of the 
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CLAIMS 

1. 	A compound represented by the following general formula (I') 

[Formula 269] 
OH 0 

y4 
W -k-7-ILN''.  ‘R4  

N"0 
1 

.--., 	R3  

Y... R
2  

(I') 

(wherein in fonnula (I'), 

W represents the formula -CR15R16-, the formula -CRIIR12CRI3R14-, or the formula — 

CI-12CRI2RisCH2-; 

R15  represents a hydrogen atom, Ci4 alkyl, or phenyl; 

R16  represents a hydrogen atom or C14 alkyl; 

provided that R15  and R16, together with the adjacent carbon atom, optionally form C3.4 

cycloalkane; 

R lc 	represents a hydrogen atom, a fluorine atom, C14 alkyl, or phenyl; 

R12  represents a hydrogen atom, a fluorine atom, or C14 alkyl; 

provided that R11  and R12, together with the adjacent carbon atom, optionally form C34 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  represents a hydrogen atom, carbamoyl, C14 alkyl (the C14 alkyl is optionally substituted 

by one group selected from the group consisting of hydroxy, C1_3  alkoxy, and di-C1.3  

alkylamino), halo-C1.4 alkyl, phenyl, pyridyl, benzyl, or phenethyl; 

R14  represents a hydrogen atom, C14 alkyl, or halo-C14 alkyl; 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C34 

cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to 

8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered 

saturated heterocycle containing a nitrogen atom is optionally substituted by one or two 
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groups which are the same or different and are selected from the group consisting of methyl, 

benzyl, phenylcarbonyl, and oxo); 

provided that said R12  and R13, together with the adjacent carbon atoms, optionally form C3.8 

cycloalkane; 

R17  represents a hydrogen atom or C14 alkyl; 

n 18 tc. 	represents a hydrogen atom or C1.4 alkyl; 

provided that R17  and R18, together with the adjacent carbon atom, optionally form C3.8  

cycloalkane; 

Y represents a single bond or C1.6 alkanediyl (the C1-6 alkanediyl is optionally substituted by 

one hydroxy, and one of the carbon atoms in the C1.6 alkanediyl is optionally substituted by 

C3-6 cycloalkane-1,1-diy1); 

R2  represents a hydrogen atom, C1.6 alkyl, C3.8 cycloalkyl {the C3.8 cycloalkyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of C1.6 alkyl (the C1.6 alkyl is optionally substituted by one phenyl), phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom and halo-C1_6 alkyl), C1.6 alkoxy [the C1.6 alkoxy is optionally substituted by 

one group selected from the group consisting of C3_8  cycloalkyl, phenyl (the phenyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1_6 alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], C3_8 

cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6 alkyl, C3.8 cycloalkyl, and halo-C1.6  alkyl), and 

pyridyloxy (the pyridyloxy is optionally substitduted by one group selected from the group 

consisting of a halogen atom, C1,6  alkyl, C3.8 cycloalkyl, and halo-C1.6 alkyl)}, phenyl (the 

phenyl is optionally substituted by one to three groups which are the same or different and 

are selected from group a3 of substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl, 

imidazolyl, isoxazolyl, oxazolyl [the pyrazolyl, imidazolyl, isoxazolyl, and oxazolyl are 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of C1.6 alkyl and phenyl (the phenyl is optionally substituted by 



- 405 - 

one group selected from the group consisting of a halogen atom and C.6 alkyl)], thiazoyl [the 

thiazoyl is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of Cl  _6 alkyl, phenyl (the phenyl is optionally 

substituted by one group selected from the group consisting of a halogen atom and C1,6  

alkyl), and morpholino], pyridyl (the pyridyl is optionally substituted by one or two groups 

which are the same or different and are selected from group a5 of substituents), pyridazinyl, 

pyrimidinyl, pyrazinyl [the pyridazinyl, pyrimidinyl, and pyrazinyl are optionally substituted 

by one group selected from the group consisting of C1.6 alkyl, halo-C1_6 alkyl, C34 cycloalkyl, 

phenyl, C1,6  alkoxy (the C1 ,6  alkoxy is optionally substituted by one C34 cycloalkyl), and 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1,6 alkyl, and C3.8 cycloalkyl)], benzothiophenyl, quinolyl, 

methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two 

fluorine atoms), 4- to 8-membered saturated heterocyclyl containing a nitrogen atom [the 4-

to 8-membered saturated heterocyclyl containing a nitrogen atom is optionally substituted by 

one group selected from the group consisting of pyrimidinyl, phenyl-C1 _3  alkyl, C34 

cycloalkyl-C1_3  alkylcarbonyl, and phenyl-C1_3  alkoxycarbonyl], or the following formula (I") 

[Formula 270] 

—C ON R5  C1-12 — R 6 	( 1 " ) 

[wherein in formula (I"), 

R5  represents a hydrogen atom or C1_3  alkyl, and R6  represents phenyl (the phenyl is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1,6  alkyl, halo-C1_6  alkyl, and phenyl)], 

group a3 of substituents consists of hydroxy, cyano, carboxy, a halogen atom, C1_6 alkyl {the 

C1 _6  alkyl is optionally substituted by one group selected from the group consisting of C3,8  

cycloalkyl, phenyl, C1-5 alkoxy [the C1 ,6  alkoxy is optionally substituted by one C34 

cycloalkyl (the C3.8  cycloalkyl is optionally substituted by one C1.6  alkyl)], phenoxy (the 

phenoxy is optionally substituted by one C1 ,6  alkyl), and pyridyloxy (the pyridyloxy is 

optionally substituted by one group selected from the group consisting of C1.6  alkyl and halo- 
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C1.6  alkyl)}, halo-C1_6 alkyl, C3_8 cycloalkyl (the C34 cycloalkyl is optionally substituted by 

one or two halogen atoms), C34 cycloalkenyl (the C34 cycloalkenyl is optionally substituted 

by one or two halogen atoms), phenyl (the phenyl is optionally substituted by one to three 

groups which are the same or different and are selected from group a4 of substituents), 

thienyl (the thienyl is optionally substituted by one C1.6  alkyl), pyrazolyl (the pyrazolyl is 

optionally substituted by one C1.6  alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of hydroxy, Ci_6 alkyl, and C1.6 alkoxy), pyridyl (the pyridyl is optionally 

substituted by one group selected from the group consisting of carboxy, hydroxy, amino, a 

halogen atom, C1_6 alkyl, halo-C1 _6  alkyl, C34 cycloalkyl, C1.6 alkoxy, halo-C1_6 alkoxy, and 

C1.6  alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally substituted by one amino), 

quinolyl, C1.6  alkoxy [the C1-6 alkoxy is optionally substituted by one group selected from the 

group consisting of carboxy, hydroxy, carbamoyl, C34  cycloalkyl (the C34 cycloalkyl is 

optionally substituted by one C1.6 alkyl), phenyl (the phenyl is optionally substituted by one 

group selected from the group consisting of hydroxy, a halogen atom, C1.6 alkyl, halo-C1-6 

alkyl, C1.6  alkoxy, halo-C1.6  alkoxy, and di-C1_6 alkylamino), pyridyl (the pyridyl is 

optionally substituted by one group selected from the group consisting of a halogen atom and 

C1.6 alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two C1.6 alkyls), 

pyrazolyl (the pyrazolyl is optionally substituted by one or two C1 .6  alkyls), thiazoyl (the 

thiazoyl is optionally substituted by one C1-6 alkyl), indazolyl (the indazolyl is optionally 

substituted by one C1.6  alkyl), benzotriazolyl, imidazothiazoyl, and di-C1 _6  alkylamino], halo- 

C1.6  alkoxy, C24 alkenyloxy, C34 cycloalkoxy, phenoxy (the phenoxy is optionally 

substituted by one or two groups which are the same or different and are selected from the 

group consisting of a halogen atom, C1 _6  alkyl, halo-C1.6 alkyl, C1.6  alkoxy, and halo-C1-6 

alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6 alkyl, halo-C1 _6  alkyl, and C34 cycloalkyl), 

pyrimidinyloxy, piperazinyl (the piperazinyl is optionally substituted by one C1.6 alkyl), 

mono-C1.6 alkylaminocarbonyl (the C1.6 alkyl in the mono-C1.6  alkylaminocarbonyl is 
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optionally substituted by one group selected from the group consisting of carboxy, hydroxy, 

di-C1.6  alkylamino, pyridyl, phenyl, and 2-oxopyrrolidinyl), di-Q.6  alkylaminocarbonyl 

(where the two C1,6  alkyls in the di-Q.6  alkylaminocarbonyl, together with the adjacent 

nitrogen atom, optionally form a 4- to 8-membered saturated heterocycle containing a 

nitrogen atom), C1.6  alkylsulfanyl, and C1.6  alkylsulfonyl; 

group a4 of substituents consists of carboxy, cyano, hydroxy, sulfamoyl, a halogen atom, C1-6 

alkyl, halo-C1,6 alkyl, C3.8 cycloalkyl, phenyl, Ci.6 alkoxy, halo-Q.6  alkoxy, C1-6 

alkylcarbonyl, di-C1-6 alkylaminocarbonyl, C1.6 alkylsulfonyl, mono-C1,6  alkylaminosulfonyl 

(the C1.6 alkyl in the mono-C1_6 alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1 _6 alkylaminosulfonyl; 

group a5 of substituents consists of a halogen atom, C1-6 alkyl, halo-C1_6 alkyl, C1-6 alkoxy 

[the C1.8 alkoxy is optionally substituted by one group selected from the group consisting of 

C3.8 cycloalkyl (the C3-8 cycloalkyl is optionally substituted by one C1.6 alkyl) and phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom and C1-6 alkyl)], halo-C1_6  alkoxy, phenyl (the phenyl is optionally substituted 

by one group selected from group a6 of substituents), pyridyl, phenoxy [the phenoxy is 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of a halogen atom, cyano, C1,6 alkyl, halo-C1_6 alkyl, C3-8 

cycloalkyl, C1.6  alkoxy (the C1.6 alkoxy is optionally substituted by one phenyl), and halo-C1. 

6 alkoxy], pyridyloxy (the pyridyloxy is optionally substituted by one C1.6 alkyl), and 

phenylsulfanyl (the phenylsulfanyl is optionally substituted by one halogen atom); 

group a6 of substituents consists of a halogen atom, C2,6 alkyl, halo-C1.6 alkyl, C34 

cycloalkyl, C1,6 alkoxy, and halo-C1.6 alkoxy; 

Y4  represents C1.4 alkanediyl; 

R3  represents a hydrogen atom or methyl; 

R4  represents -COON, -CONHOH, or tetrazolyl); 

or a pharmaceutically acceptable salt thereof 

2. 	The compound according to claim 1 wherein in the aforementioned general formula 
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(I'), 

Y4  is methanediyl, 

R3  is a hydrogen atom, 

R4  is -COOH, 

or a pharmaceutically acceptable salt thereof. 

3. 	The compound according to claim 2 wherein in the aforementioned general formula 

(r), 

W is the formula -CR15R16-, and the compound is represented by general formula (P-1): 

[Formula 271] 
OH 0 

R15   
R" 

N Thr°11  
H 

NCO 	
0 

 
1 
Y, 

R2 

(I' -1) 

(wherein in formula (P-1), 

R15  is a hydrogen atom, C1-4 alkyl, or phenyl, 

R16  is a hydrogen atom or C14 alkyl, 

provided that R15  and R16, together with the adjacent carbon atom, optionally form C3.g 

cycloalkane) , 

or a pharmaceutically acceptable salt thereof 

4. 	The compound according to claim 2 wherein in the aforementioned general formula 

(I'), 

W is the formula -CRIIR12CRI3R14-, and the compound is represented by general formula (I'- 

2): 

[Formula 272] 
OH 0 

R31   
R12 

N  .c.--,,,,,,,OH 

R137,-, 
R14 	N

..,  
H 	ij, 

0 

Y. 
R2 
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(I'-2) 

(wherein in formula (I'-2), 

R11  is a hydrogen atom, a fluorine atom, C14 alkyl, or phenyl, 

R12  is a hydrogen atom, a fluorine atom, or C14 alkyl, 

provided that Ril  and R12, together with the adjacent carbon atom, optionally form C3.8 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  is a hydrogen atom, carbamoyl, C14 alkyl (the C1.4  alkyl is optionally substituted by one 

group selected from the group consisting of hydroxy, C1.3 alkoxy, and di-C1.3  alkylamino), 

halo-C1.4  alkyl, phenyl, pyridyl, benzyl, or phenethyl; 

R14  is a hydrogen atom, C14 alkyl, or halo-C14  alkyl, 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C3,8 

cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to 

8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered 

saturated heterocycle containing a nitrogen atom is optionally substituted by one or two 

groups which are the same or different and are selected from the group consisting of methyl, 

benzyl, phenylcarbonyl, and oxo), 

provided that the aforementioned R12  and R13, together with the adjacent carbon atoms, 

optionally form C3,8 cycloalkane), 

or a pharmaceutically acceptable salt thereof 

5. 	The compound according to claim 4 wherein in the aforementioned general formula 

(I'-2), 

Y is a single bond or C1.6 alkanediyl (one of the carbon atoms in the C1.6 alkanediyl is 

optionally substituted by C3,6 cycloalkane-l,l-diyl), 

R2  is C3,8 cycloalkyl {the C3.8 cycloalkyl is optionally substituted by one or two groups 

which are the same or different and are selected from the group consisting of C1.6 alkyl (the 

C1.6 alkyl is optionally substituted by one phenyl), phenyl (the phenyl is optionally 

substituted by one halo-C1 .6 alkyl), C1 .6  alkoxy [the C1.6  alkoxy is optionally substituted by 

one group selected from the group consisting of C3.8 cycloalkyl, phenyl (the phenyl is 
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optionally substituted by one group selected from the group consisting of a halogen atom and 

C1 _6  alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], C34  

cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1.6  alkyl, C3_8  cycloalkyl, and halo-C1,6 alkyl), and 

pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, C1_6 alkyl, C3.8 cycloalkyl, and halo-C1-6 alkyl)}, phenyl (the 

phenyl is optionally substituted by one to three groups which are the same or different and 

are selected from the aforementioned group a3 of substituents), naphthyl, indanyl, 

tetrahydronaphthyl, pyrazolyl [the pyrazolyl is optionally substituted by one or two groups 

which are the same or different and are selected from the group consisting of C1.6 alkyl and 

phenyl (the phenyl is optionally substituted by one C1-6 alkyl)], imidazolyl (the imidazolyl is 

optionally substituted by one group selected from the group consisting of C1.6 alkyl and 

phenyl), isoxazolyl [the isoxazolyl is optionally substituted by one phenyl (the phenyl is 

optionally substituted by one halogen atom)], oxazolyl (the oxazolyl is optionally substituted 

by one or two groups which are the same or different and are selected from the group 

consisting of C1.6 alkyl and phenyl), thiazoyl (the thiazoyl is optionally substituted by one 

group selected from the group consisting of C1.6 alkyl, phenyl, and morpholino), pyridyl (the 

pyridyl is optionally substituted by one or two groups which are the same or different and are 

selected from the aforementioned group a5 of substituents), pyridazinyl [the pyridazinyl is 

optionally substituted by one C1.6  alkoxy (the Ci.6 alkoxy is optionally substituted by one C3-8 

cycloalkyl)], pyrimidinyl [the pyrimidinyl is optionally substituted by one group selected 

from the group consisting of halo-C1.6 alkyl, C34  cycloalkyl, phenyl, and phenoxy (the 

phenoxy is optionally substituted by one Ci.6 alkyl)],  pyrazinyl [the pyrazinyl is optionally 

substituted by one group selected from the group consisting of C1.6  alkoxy (the C1.6 alkoxy is 

optionally substituted by C3.8 cycloalkyl) and phenoxy (the phenoxy is optionally substituted 

by one group selected from the group consisting of a halogen atom, C1.6  alkyl, and C34 

cycloalkyl)], benzothiophenyl, quinolyl, or methylenedioxyphenyl (the 

methylenedioxyphenyl is optionally substituted by one or two fluorine atoms), 
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or a pharmaceutically acceptable salt thereof 

6. 	The compound according to claim 5 wherein in the aforementioned general formula 

(r-2), 

R11  is a hydrogen atom, 

R12  is a hydrogen atom, 

R13  is a hydrogen atom, 

R14  is a hydrogen atom, 

Y is methanediyl, 

R2  is 

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl 

[the phenyl is optionally substituted by one or two groups which are the same or different and 

are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen 

atom, C1_6 alkyl, halo-C1.6 alkyl, C34 cycloalkyl, phenyl, C1.6 alkoxy, halo-C1.6 alkoxy, C1.6 

alkylcarbonyl, di-C1..6 alkylaminocarbonyl, C1-6 alkylsulfonyl, mono-C1.6  alkylaminosulfonyl 

(the C-6  alkyl in the mono-C1-6 alkylaminosulfonyl is optionally substituted by one hydroxy), 

and di-C1.6  alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group 

selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C1_6  alkyl, 

halo-C1.6  alkyl, C3.8  cycloalkyl, C1_6 alkoxy, and C1.6 alkylsulfonyl), phenoxy (the phenoxy is 

optionally substituted by one or two groups which are the same or different and are selected 

from the group consisting of a halogen atom, C1.6 alkyl, C1-6 alkoxy, and halo-C1_6 alkoxy), 

and pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the 

group consisting of a halogen atom, C1_6 alkyl, halo-C1.6 alkyl, and C3-8 cycloalkyl), and may 

further be substituted by one halogen atom); 

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl 

(the phenyl is optionally substituted by one group selected from the group consisting of a 

halogen atom, C1.6 alkyl, halo-C1 _6 alkyl, C3_8 cycloalkyl, C1_6 alkoxy, and halo-C1.6 alkoxy), 

pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the 

same or different and are selected from the group consisting of a halogen atom, cyano, CI-6 
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alkyl, halo-C1.6  alkyl, C3.3 cycloalkyl, C1_6  alkoxy (the C1.5 alkoxy is optionally substituted by 

one phenyl), and halo-C1.6  alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted 

by one Ci_6 alkyl), and may further be substitduted by one group selected from the group 

consisting of a halogen atom and C1.5  alkyl}; or 

pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one 

group selected from the group consisting of a halogen atom, C1.5 alkyl, and C34 cycloalkyl), 

or a pharmaceutically acceptable salt thereof 

7. 	The following compound according to claim 1: 

N- { [4-hydroxy-2-oxo-1-(4-phenoxybenzy1)-1,2,5,6-tetrahydro-3-pyridinyl]carbonyll glycine; 

N-[(4-hydroxy-1-{[6-(4-methylphenoxy)-3-pyridinyl]methyll-2-oxo-1,2,5,6-telrahydro-3-

pyridinyl)carbonyl]glycine; 

N-({4-hydroxy-2-oxo-1-[(6-phenoxy-3-pyridinyl)methyl]-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycine; 

N-({144-(4-fluorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyeglycine; 

N-({4-hydroxy-144-(4-methylphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycine; 

N-[(1-([6-(4-cyanophenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-({4-hydroxy-2-oxo-144-(2-pyrimidinyloxy)benzy1]-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycine; 

N-[(1-{[6-(4-fluorophenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(1-{ [6-(4-chlorophenoxy)-3-pyridinyl]methy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N- { [4-hydroxy-2-oxo-14 {644-(trifluoromethyl)phenoxy]-3-pyridinyllmethyl)-1,2,5,6-

tetrahydro-3-pyridinyllcarbonyl}glycine; 

N-[(4-hydroxy-1-{ [6-(3-methylphenoxy)-3-pyridinyl]methy1}-2-oxo-1,2,5,6-tetrahydro-3- 
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pyridinypearbonyliglycine; 

N- [(1- { [6-(3-fluorophenoxy)-3-pyridinyl]methyl 1 -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-({4-hydroxy-144-(3-methylphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl} carbonyl)glycine; 

N-({144-(3-fluorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl 1 carbonyOglycine; 

N-[(1-{ [5-(4-fluorophenoxy)-2-pyridinyflmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(4-hydroxy-1- { [5-(4-methylphenoxy)-2-pyridinyl]methyll -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyliglycine; 

N-({1-[4-(4-chlorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyl)glycine; 

N- [(4-hydroxy-1- {4-[(6-methy1-3-pyridinypoxy]benzyll -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyljglycine; 

N-[(1-{ [6-(2-fluorophenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyl]glycine; 

N-[(4-hydroxy-1-{ [6-(2-methylphenoxy)-3-pyridinyl]methyl}-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonylklycine; 

N-({144-(2-fluorophenoxy)benzy1]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyOglycine; 

N-({4-hydroxy-144-(2-methylphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinylIcarbonyl)glycine; 

N-[(1- { [6-(3-chlorophenoxy)-3-pyridinyl]methy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyliglycine; 

N- { [4-hydroxy-2-oxo-14 {6- [3-(trifluoromethyl)phenoxy]-3-pyridinyl} methyl)-1,2,5,6-

tetrahydro-3-pyridinyl] carbonyl 1 glycine; 

N-({4-hydroxy-1- [4-(3-methoxyphenoxy)benzy1]-2-oxo-1,2,5,6-tetrahydro-3- 
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pyridinyl} carbonyl)glycine; 

N- {[4-hydroxy-2-oxo-1-({613-(trifluoromethoxy)phenoxy]-3-pyridinyl}methyl)-1,2,5,6-

tetrahydro-3-pyridinylicarbonyl} glycine; 

N- [(1- {4- [(5-fluoro-2-pyridinyl)oxy]benzyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N- [(1- {4- [(5-chloro-2-pyridinyeoxy]benzyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyliglycine; 

N-[(1-{ [6-(4-cyclopropylphenoxy)-3-pyridinyl]methyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro- 

3-pyridinyl)carbonyliglycine; 

N-[(4-hydroxy-1-{4-[(5-methy1-2-pyridinyeoxy]benzyl} -2-oxo-12,5,6-tetrahydro-3-

pyridinyecarbonyliglycine; 

N- { [4-hydroxy-2-oxo-1-(4-{ [5-(trifluoromethy0-2-pyridinyl]oxy}benzy1)-1,2,5,6-tetrahydro- 

3-pyridinyl]carbonyl} glycine; 

N-{[4-hydroxy-1-({5-methy1-6-[(6-methy1-3-pyridinyl)oxy]-3-pyridinyl}methyl)-2-oxo- 

1,2,5,6-tetrahydro-3-pyridinylicarbonyll glycine; 

N- [(1- { [5-(4-chlorophenoxy)-2-pyridinyl]methyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(4-hydroxy-1-{[6-(3-methoxyphenoxy)-3-pyridinyl]methy1}-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyecarbonyl]glycine; 

N-[(1-{4-[(6-chloro-3-pyridinyl)oxy]benzyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonylklycine; 

N-{[4-hydroxy-2-oxo-1 -( {514-(trifluoromethyl)phenoxy]-2-pyridinyllmethyl)-1,2,5,6-

tetrahydro-3-pyridinyl]carbonyl }glycine; 

N- { [4-hydroxy-2-oxo-1 -(4-{ [6-(trifluoromethyl)-3-pyridinyl]oxy}benzy1)-1,2,5,6-tetrahydro- 

3-pyridinyl] carbonyl} glycine; 

N-[(1-{[6-(3-chloro-4-methylphenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N-[(1-{ [6-(3-fluoro-4-methylphenoxy)-3-pyridinyl]methyl } -4-hydroxy-2-oxo-1,2,5,6- 
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tetrahydro-3-pyridinyl)carbonyl]glycine; 

N- [(1- { [6-(4-fluoro-3-methylphenoxy)-3-pyridinyl]methy1}-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N-[(1-{[6-(4-ethylphenoxy)-3-pyridinyl]methyll-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glyeine; 

N- [(4-hydroxy-2-oxo-1- { [6-(4-propylphenoxy)-3-pyridinyl]methyl} -1,2,5,6-tetrahydro-3-

pyridinyl)carbonylliglycine; 

N- [(4-hydroxy-1- {[6-(4-isopropylphenoxy)-3-pyridinyl]methyl} -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl] glycine; 

N-[(4-hydroxy-1-{ [5-(4-methylphenoxy)-2-pyrazinyl]methyl } -2-oxo-1,2,5,6-tetrahydro-3-

pyridinypearbonyltlycine; 

N-({114-(3,4-dimethylphenoxy)benzy11-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl}carbonyeglycine; 

N-[(1- {[5-chloro-6-(4-methylphenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N-[(1- { [5-fluoro-6-(4-methylphenoxy)-3-pyridinyl]methyl} -4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N- [(1- {4- [(5-cyclopropy1-2-pyridinyl)oxy]benzyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyliglycine; 

N- [(4-hydroxy-1- {[2-(4-methylphenoxy)-5-pyrimidinyl]methyl} -2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine; 

N-[(1- {[6-(4-chlorophenoxy)-5-methyl-3-pyridinyl]methyl)-4-hydroxy-2-oxo-1,2,5,6-

tetrahydro-3-pyridinyl)carbonyl]glycine; 

N-[(1-{[5-(4-chlorophenoxy)-2-pyrazinyl]methyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyaglycine; or 

N- [(1- { [5-(4-cyclopropylphenoxy)-2-pyrazinyl]methyl 1 -4-hydroxy-2-oxo-1,2,5,6-tetrahydro- 

3-pyridinyl)carbonyl]glycine, 

or a pharmaceutically acceptable salt thereof 
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8. 	A compound having the aforementioned general formula (I'), wherein 

W is the formula -CRIIR12CRI3R14-, and the compound is represented by general formula (I): 

[Formula 273] 
OH 0 

R II 
R I 	---'—‘*------'N -1--y

OH 

R
3- 
14 	'NI 

H 	0 
0 

Y, R2 

(1) 

(wherein in formula (I), 

R11  is a hydrogen atom, C1.4 alkyl, or phenyl, 

R12  is a hydrogen atom or C14 alkyl, 

provided that R11  and R12, together with the adjacent carbon atom, optionally form C34 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom; 

R13  is a hydrogen atom, C14 alkyl, halo-C14  alkyl, phenyl, benzyl, or phenethyl, 

R14  is a hydrogen atom or C14 alkyl, 

provided that R13  and R14, together with the adjacent carbon atom, optionally form C34 

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom, 

provided that the aforementioned R'2  and R13, together with the adjacent carbon atoms, 

optionally form C3.3 cycloalkane; 

Y is a single bond or C1-6 alkanediyl (one of the carbon atoms in the C1.6 alkanediyl is 

optionally substituted by C3.6 cycloalkane-1,1-diy1); 

R2  is C34 cycloalkyl (the C3_8 cycloalkyl is optionally substituted by one group selected from 

the group consisting of phenyl and benzyl), phenyl (the phenyl is optionally substituted by 

one to three groups which are the same or different and are selected from group al of 

substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the pyrazolyl is substituted by 

one phenyl (the phenyl is optionally substituted by one C1.6 alkyl) and may further be 

substituted by one C1_6 alkyl], imidazolyl (the imidazolyl is substituted by one phenyl), 

isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally substituted by 
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one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and may further be 

substituted by one C1.6  alkyl), thiazoyl (the thiazoyl is substituted by one phenyl), pyridyl 

[the pyridyl is substituted by one group selected from the group consisting of phenyl, 

phenoxy (the phenoxy is optionally substituted by one group selected from the group 

consisting of a halogen atom, cyano, C1_6 alkyl, halo-C1 _6 alkyl, C3.8 cycloalkyl, C1.6 alkoxy, 

and halo-C1_6  alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one 

halogen atom)], pyrimidinyl (the pyrimidinyl is substituted by one group selected from the 

group consisting of cyclohexyl and phenyl), benzothiophenyl, quinolyl, or 

methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two 

fluorine atoms); 

group al of substituents consists of a halogen atom, C1.6 alkyl {the C1_6 alkyl is optionally 

substituted by one group selected from the group consisting of C3_5 cycloalkyl, phenyl, and 

Ci_6 alkoxy [the C3.6  alkoxy is optionally substituted by one C34 cycloalkyl (the C3.8 

cycloalkyl is optionally substituted by one C1.6  alkyl)]}, halo-C3.6  alkyl, C3_8 cycloalkyl, 

phenyl (the phenyl is optionally substituted by one to three groups which are the same or 

different and are selected from group a2 of substituents), thienyl, pyrazolyl (the pyrazolyl is 

optionally substituted by one C1-6 alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally 

substituted by one or two C1.6 alkyls), pyridyl (the pyridyl is optionally substituted by one 

group selected from the group consisting of C1.6 alkyl, halo-C1 _6  alkyl, C1.6 alkoxy, and halo- 

C1 _6  alkoxy), quinolyl, C1.6 alkoxy [the C1.6 alkoxy is optionally substituted by one group 

selected from the group consisting of C34 cycloalkyl and phenyl (the phenyl is optionally 

substituted by one group selected from the group consisting of a halogen atom and C1-6 

alkyl)], halo-C1.6  alkoxy, C2-6 alkenyloxy, C34 cycloalkoxy, phenoxy (the phenoxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C1.6  alkyl, halo-C1_6 alkyl, C1.6 alkoxy, and halo-C3-6 alkoxy), pyridyloxy (the pyridyloxy is 

optionally substituted by one group selected from the group consisting of a halogen atom, 

C3-6 alkyl, and halo-C1_6 alkyl), and C3.6 alkylsulfanyl; 

group a2 of substituents consists of a halogen atom, cyano, hydroxy, C1-6 alkyl, halo-C1-6 
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alkyl, phenyl, C1.6 alkoxy, halo-C1.5 alkoxy, C16 alkylcarbonyl, and di-C1.6 

alkylaminosulfonyl), 

or a pharmaceutically acceptable salt thereof 

9. A medicine comprising the compound according to any one of claims 1 to 8 or a 

pharmaceutically acceptable salt thereof as an active ingredient. 

10. A PHD2 inhibitor comprising the compound according to any one of claims 1 to 

or a pharmaceutically acceptable salt thereof as an active ingredient. 

8 

11. An EPO production promoter comprising the compound according to any one of 

claims 1 to 8 or a pharmaceutically acceptable salt thereof as an active ingredient. 

12. A drug for preventing or treating anemia comprising the compound according to 

one of claims 1 to 8 or a pharmaceutically acceptable salt thereof as an active ingredient. 

any 


