
- 1 - DESCRIPTION GLYCINE TRANSPORTER-INHIBITING SUBSTANCES TECHNICAL
FIELD [0001] The present invention relates to compounds having a
glycine transporter-inhibiting action. BACKGROUND ART [0002] The NMDA
receptor, which is one of glutamate receptors, is located on the
nerve cell membranes in the brain and involved in various
neurophysiologic events such as neuronal plasticity, cognition,
attention, and memory. The NMDA receptor has a plurality of
allosteric binding sites, one of which is the glycine binding site
(glycine binding site on NMDA receptor complex). It has been reported
that the glycine binding site on NMDA receptor complex is involved in
the activation of NMDA receptors (Non-Patent Document 1). [0003]
Action potential arriving at the presynaptic terminals of glycinergic
nerves triggers the release of glycine into synaptic clefts. The
released glycine binds to the postsynaptic receptors or the like and
is then removed from the synaptic clefts by transporters. Based on
this fact, glycine transporters are believed to regulate the
functions of NMDA receptors through regulation of the amount of
glycine in the extracellular fluid. [0004] Glycine transporters
(GlyTs) are proteins involved in the reuptake of extracellular
glycine into cells, and two subtypes, GlyT1 and GlyT2, have so far
been identified. GlyT1, which is expressed primarily in the cerebral
cortex, hippocampus, thalamus and the like, has been reported to be
associated with diseases such as schizophrenia, Alzheimer's disease,
cognitive impairment, dementia, anxiety disorders (e.g., generalized
anxiety disorder, panic disorder, obsessive-compulsive disorder,
social anxiety disorder, post-traumatic stress disorder, specific
phobias, acute stress disorder), depression, drug dependence, spasm,
tremor, pain; Parkinson's disease, attention deficit hyperactivity
disorder, bipolar disorder, eating disorder, and sleep disorders
(Non-Patent Documents 2-4). [0005] Compounds having a GlyThinhibiting
action and having an midazolidin-2-one  - 2 - structure have been
reported in the documents shown below (Patent Documents 1 and 2).
These compounds desciibed in Patent Documents 1 and 2 are
characterized in that a phenyl group is attached via amide or
carbonyl to one of the endocyclic nitrogen atoms of the
imidazolidine, while another phenyl group is attached to the other
endocyclic nitrogen atom of the imidazolidine, and that an endocyclic
carbon atom of the imidazolidinone is a spiro carbon atom. CITATION
LIST PATENT DOCUMENTS [0006] Patent Document 1: W02008092878 Patent
Document 2: W02009034062 NON-PATENT DOCUMENTS [0007] Non-Patent
Document 1: Molecular Psychiatry (2004) 9, 984-997 Non-Patent
Document 2: Current Medicinal Chemistry, 2006, 13, 1017-1044
Non-Patent Document 3: Neuropsychopharmacology (2005), 30, 1963-1985
Non-Patent Document 4: Expert Opinion on Therapeutic Patents (2004)
14 (2) 201- 214 SUMMARY OF INVENTION TECHNICAL PROBLEM [0008] The
present invention aims to provide novel compounds or pharmaceutically
acceptable salts thereof which are useful in the prevention or
treatment of diseases such as schizophrenia, Alzheimer's disease,
cognitive impairment, dementia, anxiety disorders (e.g., generalized
anxiety disorder, panic disorder, obsessive-compulsive disorder,
social anxiety disorder, post-traumatic stress disorder, specific
phobias, acute stress disorder), depression, drug dependence, spasm,
tremor, pain, Parkinson's disease, attention deficit hyperactivity
disorder, bipolar disorder, eating disorder, or sleep disorders,
which is based on the glycine uptake-inhibiting action. SOLUTION TO



R4 represents a C16 alkyl group (which may be substituted by 1 to 3
halogen atoms, a C1.6 alkoxy group, a C3_6 cycloalkyl group, or a
phenyl group), a C3.5 cycloalkyl group, or a phenyl group,       R5
and R6 are the same or different, and each represent a hydrogen atom
or a C1,6 alkyl group, and       Al, A2, A3, and A4 are the same or
different, and each represent the formula CH or a nitrogen atom,
provided that one or two of Al, A2, A3, and A4 represent a nitrogen
atom. (2) The compound or pharmaceutically acceptable salt thereof
according to (1), wherein       R' is a hydrogen atom, a halogen
atom, a C1,6 alkoxy group, a haloCi_6 alkyl group, a cyano group, a
heteroaryl group (which may be substituted by a C1_6 alkyl group), a
C1-6 alkyl group, a C1.6 alkylamino group, or the formula CONR7R8 (R7
and R8 are the same or different, and each represent a hydrogen atom
or a C,6 alkyl group), RI. is a hydrogen atom,       R3 is a phenyl
group (which may be substituted by 1 to 3 substituents selected from
halogen atoms, cyano groups, C1.6 alkyl groups, C alkoxy groups, C1,6
alkylamino groups, C1.6 alkylsulfonyl groups, haloC i_6 alkyl groups,
haloCi..6 alkoxy groups, haloC1_6 alkylsulfanyl groups, phenyl
groups, phenoxy groups, heteroaryl groups (which may be substituted
by a C1.6 alkyl group), and the formula -SO2NR9RI (119 and RI are the
same or different, and each represent a hydrogen atom or a CH, alkyl
group)) or a heteroaryl group (which may be substituted by Ito 3
substituents selected from halogen atoms, C15 alkyl groups, C1,6
alkoxy groups, cyano groups, and haloCi_6 alkyl groups), and       R4
is a C1,6 alkyl group (which may be substituted by a C3_6 cycloalkyl
group or a phenyl group) or a phenyl group. (3) The compound or
pharmaceutically acceptable salt thereof according to (1), wherein R4
is a C1_6 alkyl group which may be substituted by 1 to 3 halogen
atoms. (4) The compound or pharmaceutically acceptable salt thereof
according to (1) Or (2), wherein R4 is a CI.6 alkyl group.  - 5 - (5)
The compound or pharmaceutically acceptable salt thereof according to
any one of (1) to (4), wherein R2 is a hydrogen atom, and R5 and R6
are both a hydrogen atom. (6) The compound or pharmaceutically
acceptable salt thereof according to (5), wherein        RI is a
halogen atom, a Cho alkoxy group, a haloC J.6 alkyl group, a cyano
group, a heteroaryl group (which may be substituted by a C1-6 alkyl
group), a C1_6 alkyl group, a C1-6 alkylamino group, or the formula
CONR7R8 (R7 and R8 are the same or different, and each represent a
hydrogen atom or a C1_6 alkyl group), and RI. is a hydrogen atom. (7)
The compound or pharmaceutically acceptable salt thereof according to
any one of (1) and (3) to (5), wherein        RI is a halogen atom, a
CI-6 alkoxy group, a haloC 1_6 alkyl group, a C1.6 alkyl group, or a
C3-6 cycloalkyl group, and        R1' is a hydrogen atom, a halogen
atom, a Ci_6 alkoxy group, a haloCi.6 alkyl group, a C1_6 alkyl
group, or a C3_6 cycloalkyl group. (8) The compound or
pharmaceutically acceptable salt thereof according to any one of (1)
to (7), wherein Rj is attached in the para position. (9) The compound
or pharmaceutically acceptable salt thereof according to any one of
(1) to (8), wherein any one of A', A2, A3 and A4 is a nitrogen atom
or AI and A3 are both a nitrogen atom. (10) The compound or
pharmaceutically acceptable salt thereof according to any one of (1)
to (8), wherein At is a nitrogen atom, A2 and A4 are both the formula
CH, and A3 is the formula CH or a nitrogen atom. (11) The compound or
pharmaceutically acceptable salt thereof according to any one of (1)
and (3) to (10), wherein R3 is a heteroaryl group (which may be



2-[(5S)-3-(5-fluoropyrimidin-2-y1)-2-oxo-5-(propan-2-y0imidazolidin-1
-ylkN-[4- (trifluoromethyppyridin-2-yl]acetamide,
N-(4-cyclopropylpyridin-2-y1)-2- {(5S)-2-oxo-5-(propan-2-y1)-345-
(Milluoromethyl)pyrimidin-2-yl]imidazolidin-l-y1} acetamide,  - 7 -
2-[(5 S)-5-[(2 S)-butan-2-y1]-3
-(5-chloropyrimidin-2-y1)-2-oxohnidazolidin[4-(trifluoromethyl)pyridi
n-2-yl] acetamide,         N-(4-chloropyridin-2-y1)-2-[(5 S)-3 -(5
-chloropyrimidin-2-y1)-2-oxo-5-(propan-2- ypimidazolidin- 1 -yl]
acetamide,         N-(4-chloropyridin-2-y1)-2- {(5
S)-2-oxo-5-(propan-2 -y1)-315- (frifluoromethyppyrimidin-2-yl]
imidazolidin-1 -yll acetamide,
2-[(5S)-3-(5-cyclopropylpyrimidin-2-y1)-2-oxo-5-(propan-2-yflimidazol
idin-1-y1]- N44-(trifluoromethyl)pyridin-2-yl]acetamide,
N-(4-chloropyridin-2-y1)-2-[(5 S)- 3
-(5-cyclopropylpyrimidin-2-y1)-2-oxo-5-(propan2-y0imidazolidin- 1
-yl] acetamide,         24(5 S)-5-[(2 S)-butan-2-y1]-3 -(5
-chloropyrimidin-2-y1)-2 -oxoimidazol idin-1 -yl]
-N(4-cyclopropylpyridin-2-yl)acetamide,         2-[(5 S)-5-[(2
S)-butan-2-y1]-3 -(5 -chloropyrimidin-2-y1)-2-oxofinidazolidin- 1
-yl] -N(4-chloropyridin-2-yflacetamide, 2-[(5 S)-5
-[(2S)-butan-2-y1]-3
-(5-chloropyrimidin-2-y1)-2-oxoimidazolidin-1-y1]-N -(4- ethylp
yridin-2-yOaceta rn i de, N-(4-chloropyridin-2-y1)-2- (5R)-54( 1
S)-1-fluoropropy1]-2-oxo-3 - (trifluoromethyl)pyrimidin-2-yl]imi
dazol idin- 1 -y1 } acetamide, N-(4-chloropyridin-2-y1)-2-
{(5R)-3-(5-chloropyrimidin-2-y1)-5 -[(1 S)- 1-
fluoropropy1]-2-oxoimidazolidin- 1-yll acetamide,
N-(4-cyclopropylpyridin-2-y1)-2- {(5R)-5-[(1 S)-1
-fluoropropy1]-2-oxo-3 - (trifluoromethyl)pyrimidin-2-yl]
imidazolidin- 1-y1} acetamide, 2- {(5R)-5-[(1 S)- 1
-fluoropropy1]-2-oxo-315-(trifluoromethyl)pyrimidin-2- yl]
midazolidin- 1 -y1 } -N[4-(trifluoromethyppyridin-2-yl] acetamide, 2-
{(5R)-3 -(5-chloropyrimidin-2-y1)-5-[(1 S)-1
-fluoropropy1]-2-oxoimidazolidin- 1 - yl
-N-[4-(trifluoromethyppyridin-2-yllacetamide,        2-[(SR)-5-[(1
S)-1 -fluoropropy1]-3-(5 -fluoropyrimidin-2-y1)-2-oxoinuclazolidin-1
- y1]-N[4-(trifluoromethyl)pyridin-2-yl] acetamide,  -8-       2-
{(5R)-3-(5-cyclopropylpyrimidin-2-y1)-5-[(1S)-1-fluoropropyl]-2-
oxoimidazolidin-l-yll -N[4-(trifluoromethyl)pyridin-2-yl]acetamide,
2- {(5R)-3-(5-ethoxypyrimidin-2-y1)-5 -[ (1
S)-1-fluoropropy1]-2-oxoimidazolidin-1- yll
-N[4-(trifluoromethyl)pylidin-2-yl]acetamide,
N-(4-cyclopropy1pyridin-2-y1)-2-
{(5R)-3-(5-ethoxypyrimidin-2-y1)-5-[(1 S)-1 -
fluoropropy1]-2-oxoimidazolidin-1-y1 acetamide,
N-(4-chloropyridin-2-y1)-2- {(5R)-3 -(5-ethoxypyrimidin-2-y1)-5-[(1
S)-1- fluoropropy1]-2-oxoimidazolidin-l-yll acctamide,
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-fluoropyrimidin-2-y1)-2-oxoimidazoli
din-1-ylkN[4-(trifluoromethyppyridin-2-yl]acetamide,       2-
{(5S)-5-[(2S)-butan-2-y1]-2-oxo-345-(trifluoromethyppyrimidin-2-
yl]imidazolidin-1-yll -N-(4-cyclopropylpyridin-2-yOacetamide,
2- {(5S)-5-[(2S)-butan-2-y1]-2-oxo-345-(trifluoromethyl)pyrimidin-2-
yliimidazolidin-1-y1) -N-(4-chloropyridin-2-ypacetamide,       24(5
S)-3-(5-ethoxypyrimidin-2-y1)-2-oxo-5-(propan-2-yeimidazolidin-1-y1]-
N44- (trifluoromethyl)pyridin-2-yl] acetamide,



2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-ethoxypyrimidin-2-y1)-2-oxo
midazolidin-l-y11-N(4-chloropyridin-2-yfiacetamide,
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-cyclopropylpyrimidin-2-y1)-2-oxo
dazolidin-ly1]-N-(4-chloropyridin-2-yfiacetamide,
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-ethoxypyrimidin-2-y1)-2-oxoimidazoli
din-1-y11-N(4-cyclopropylpyridin-2-ypacetamide, and
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-cyclopropylpyrimidin-2-y1)-2-oxoimid
azolidin-ly11-N-(4-cyclopropylpyridin-2-yfiacetamide.  (15) A
pharmaceutical composition comprising, as an active ingredient, the
compound or pharmaceutically acceptable salt thereof according to any
one of (1) to (14).  (16) An agent for preventing or treating
diseases of schizophrenia, Alzheimer's disease, cognitive impairment,
dementia, anxiety disorders, depression, drug dependence, spasm,
tremor, pain, Parkinson's disease, attention deficit hyperactivity
disorder, bipolar disorder, eating disorder, or sleep disorders,
which comprises, as an active ingredient, the compound or
pharmaceutically acceptable salt thereof according to any one of (1)
to (14). ADVANTAGEOUS EFFECTS OF INVENTION [0013] The inventive
compounds have glycine transporter (G1yT1)-inhibiting activity.
DESCRIPTION OF EMBODIMENTS [0014] The term "Cx-y (x and y each denote
a natural number)" as used herein means that the number of carbon
atoms is x to y. [0015] The term "C1..6 alkyl group" as used herein
refers to a straight-chain or branched-chain alkyl group having 1 to
6 carbon atoms, and includes, for example, a methyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl group, an isobutyl
group, a tort-butyl group, a pentyl group, an isopentyl group, and a
hexyl group.  - 10 - [0016] The term "C3_6 cycloalkyl group" as used
herein refers to a cycloalkyl group having 3 to 6 carbon atoms, which
is a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, or a
cyclohexyl group. [0017] The term "C16 alkoxy group" as used herein
refers to a straight-chain or branched-chain alkoxy group having 1 to
6 carbon atoms, and includes, for example, a methoxy group, an ethoxy
group, a propoxy group, an isopropoxy group, a butoxy group, an
isobutoxy group, a pentyloxy group, an isopentyloxy group, and a
hexyloxy group. [0018] The term "Cho alkanoyl group" as used herein
refers to a straight-chain or branched-chain alkanoyl group having 1
to 6 carbon atoms, and includes, for example, a fonnyl group, an
acetyl group, a propanoyl group, a butanoyl group, and a pivaloyl
group. [0019] The term "halogen (halo)" as used herein refers to
fluorine, chlorine, bromine, or iodine. [0020] The term "haloCi_o
alkyl group" as used herein refers to a straight-chain or
branched-chain alkyl group which has 1 to 6 carbon atoms and which
has been substituted by a halogen atom or halogen atoms. The
preferred number of the substituting halogen atom(s) is 1 to 3.
Examples of the haloC1_6 alkyl group include a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, and a trichloromethyl
group. Among these groups, a trifluoromethyl group is preferred.
[0021] The term "Ci_6 alkylamino group" as used herein refers to a
group characterized in that 1 or 2 straight-chain or branched-chain
alkyl groups each having 1 to 6 carbon atoms are attached to an amino
group. Examples of the Ci_6 alkylamino group include a methylamino
group, a dimethylamino group, a diethylamino group, an
N-ethyl-N-methylamino group, and the like. [0022] The term "C1.6
alkylamine" as used herein refers to an amine which has one or two
straight-chain or branched-chain alkyl groups having Ito 6 carbon



- 14 - [0033] Preferred compounds are those wherein R5 and R6 are
both a hydrogen atom.       Preferred compounds are those wherein any
one of A1, A2, A3 and A4 is a nitrogen atom or A1 and A3 are both a
nitrogen atom. More preferred compounds are those wherein A1 is a
nitrogen atom, A2 and A4 are both the formula CH, and A3 is the
formula CH or a nitrogen atom. [0034] The inventive compounds may
contain a plurality of asymmetric centers. Thus, the aforementioned
compounds may exist not only in optically active forms but also in
their racemates. Further, a plurality of diastereomers may also
exist. All of these forms are included in the scope of the present
invention. Individual isomers may be obtained by known methods, for
example, by use of optically active starting materials or
intermediates, by an optically selective reaction or a
diastereoselective reaction in the preparation of intermediates or
final products, or by chromatographic separation or the like in the
preparation of intermediates or final products. If the inventive
compounds form hydrates or solvates, these hydrates or solvates are
also included in the scope of the present invention. Likewise,
pharmaceutically acceptable salts of hydrates or solvates of the
inventive compounds are also included in the scope of the present
invention. [0035] The compounds according to the present invention
may be administered orally or parenterally. The dosage forms are
tablets, capsules, granules, dispersions, powders, lozenges,
ointments, creams, emulsions, suspensions, suppositories, injections
and the like, all of which may be produced by conventional
formulation techniques (for example, the methods set forth in the
15th revised Japanese Pharmacopoeia). These dosage forms may be
selected as appropriate, according to the symptoms and age of
patients and the purpose of treatment. [0036] To produce these
preparations, a composition containing the compound of the present
invention may be blended with one or more pharmacologically
acceptable carriers, namely, excipients (e.g., crystalline cellulose,
starch, lactose, mannitol), binders (e.g., hydroxypropylcellulose,
polyvinylpyrrolidone), lubricants (e.g., magnesium stearate, talc),
disintegrants (e.g., carboxymethylcellulose calcium), and/or various
other pharmacologically  - 15 - acceptable additives. [0037] The
compounds of the present invention may be used in combination with
one or more other therapeutic agents, namely, various antipsychotics,
antidepressants, for example, 5HT3 antagonists, 5HT2 antagonists,
serotonM agonists, NK-1 antagonists, selective serotonin reuptake
inhibitors (SSRis), serotonin noradrenaline reuptake inhibitors
(SNRIs), tricyclic antidepressants, dopaminergic antidepressants, H3
antagonists, 5HT1A antagonists, 5HT1B antagonists, 5HT1D antagonists,
DI agonists, M1 agonists, anticonvulsants, cognitive enhancement
drugs, and other psychoactive drugs. [0038] Examples of other
therapeutic agents that may be used in combination with the compounds
of the present invention include ondansetron, granisetron,
metoclopramide, sumatriptan, rauwolscine, yohimbine, fluoxetine,
citalopram, escitalopram, femoxetine, fluvoxamine, paroxetine,
indalpine, sertraline (registered trademark), zimeldine, venlafaxine,
reboxetine, Milnacipran, duloxetine, imipramine, amitriptiline,
chlomipramine, nortriptiline, bupropion, amineptine, divalproex,
carbamazepine, diazepam, risperidone, olanzapine, ziprasidone,
aripiprazole, quetiapine, perospirone, clozapine, haloperidol,
pimozide, droperidol, chlorpromazine, thioridazine, mesoridazine,



(4)11 [0047] Step 1: Compound (1) and compound (2) where XI is a
halogen atom may be reacted in an inert solvent in the presence or
absence of a base, to obtain compound (3). Alternatively, a Mitsunobu
reaction between compound (1) and compound (2) where X1 is a hydroxyl
group may be performed using either an organophosphorus compound and
an azo compound or a phosphorus ylide reagent, in an inert solvent in
the presence or absence of a base, to obtain compound (3). Examples
of the organophosphorus compound include tiphenylphosphine,
tributylphosphine, and the like. Examples of the azo compound include
azodicarboxylic acid diethyl, azodicarboxylic acid diisopropyl,
azodicarboxylic acid di-tertbutyl, and the like. Examples of the
phosphorus ylide reagent include cyanomethylene tributylphosphorane
and the like.        Step 2: A deprotection reaction described in
Theodora W. Green, Peter G. M. Wuts, "Green's Protective Groups in
Organic Synthesis, Fourth Edition" may be performed to obtain
compound (4).        Step 3: An amidation reaction of compound (4)
with compound (5) may be performed in an inert solvent in the
presence or absence of a base, to obtain the inventive compound [I].
Such an arnidation reaction may be performed in accordance with many
standard procedures known to skilled artisans, and includes, for
example, amidation via a  - 19 - mixed acid anhydride using ethyl
chlorocarbonate, isobutyl chlorocarbonate, pivaloyl chloride or the
like; amidation via an acid chloride using oxalyl chloride, thionyl
chloride or the like; and amidation using a condensing agent such as
1-ethy1-3-(3- dimethylaminopropyl)carbodiimide hydrochloride
(EDCHC1), 1,3- dicyclohexylcarbodiimide (DCC), diphenylphosphoryl
azide (DPPA), diethyl phosphorocyanidate, carbonyldiimidazole (CDI),
0-(7-azabenzotriazol-1-y1)-N,N,N',1\Ptetramethyluronium
hexafluorophosphate (HATU), or benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP
reagent), To perform the amidation reaction using a condensing agent,
an additive such as 1-hydroxybenzotriazole (HOBt) or
hydroxysuccinimide (HOSu) may be used as needed. General production
process 2 [0048] [Formula 4]    (1) [0049] Step 4: Compound (1) and
compound (6) may be reacted in the same manner as shown in Step 1 of
General production process 1, to obtain the inventive compound [I].
Compound (1) mentioned above may be produced in accordance with the
process described below. General production process 3 [0050]  - 20 -
[Formula 5]    (7)(9)(10)    (11)(1) [0051] Step 5: A general
oxidation reaction of an alcohol into an aldehyde may be performed
using an oxidizing agent in an inert solvent to obtain compound (8).
Examples of the oxidation reaction include processes using an
oxidizing agent such as IBX, TEMPO, PCC, or PDC; Swem oxidation; and
the like.       Step 6: Compound (8) and compound (9) may be
subjected to a reductive amination reaction using a reducing agent in
an inert solvent in the presence or absence of an acid, to obtain
compound (10). Examples of the reducing agent include sodium
triacetoxyborohydride, sodium cyanoborohydride, sodium borohydride,
and the like.       Step 7: A deprotection reaction described in
Theodora W. Green, Peter G. M Wuts, "Green's Protective Groups in
Organic Synthesis, Fourth Edition" may be performed to obtain
compound (11).       Step 8: Compound (11) may be cyclized using a
reagent such as triphosgene, phosgene, or carbonyldiimidazole, in an
inert solvent in the presence or absence of a base, to obtain
compound (1).       Compound (1) mentioned above may also be produced



A2 R1 0IRI 'A4 0 N A H2NOH (13)RN R4 Step 9 (12)   NAaAs" A1AtRi. A
,0A /..R1 2 R1 .A4A4  HNN'LH RI. ) Step 10R4 (1) OH (14)  [0053] Step
9: A urea formation reaction may be performed by reacting compound
(12) with, for example, compound (13) or isocyanate in an inert
solvent in the presence or absence of a base, to obtain compound
(14).       Step 10: Compound (14) may be subjected to an
intramolecular cyclization reaction to obtain compound (1). Examples
of the intramolecular cyclization reaction that occurs in this case
include Mitsunobu reactions using either an organophosphorus compound
and an azo compound or a phosphorus ylide reagent. The intramolecular
cyclization reaction may also be performed after conversion of the
hydroxyl group of compound (14) to a leaving group by mesylation,
tosylation, halogenation or the like in the presence of a base.
Compound (1) mentioned above may also be produced in accordance with
the process described below. General production process 5 [0054]
[Formula 7]  0 RN NH R) Step 11(16)Step 12  1_ A 2 _ K1  H2NNH2 R40
(15)  0 HN NH R4)1 (17) 



A3 A4 (19)       H2NNH2 Step 13Step 14 R4 (18)  Step 15    - 22 -
presence or absence of a base, to obtain compound (16).        Step
12: Compound (16) may be reacted with a reducing agent in an inert
solvent to obtain compound (17). Examples of the reducing agent
include lithium aluminum hydride, sodium bis(2-methoxyethoxy)aluminum
hydride, and the like. Further, heating and stirring or use of
aluminum trichloride, as needed, is preferred.        Step 13: The
same process as shown in Step 12 may be perfoimed to obtain compound
(18) from compound (15).        Step 14: The same process as shown in
Step 11 may be performed to obtain compound (17) from compound (18).
Step 15: Compound (17) and compound (19) may be reacted using a
palladium catalyst or a copper catalyst and, if needed, a ligand of
such a metal catalyst, in an inert solvent in the presence or absence
of a base, to obtain compound (1) Examples of the palladium catalyst
include Pd(OAc)2, Pd2(dba)3, Pd(PPh3)4 and the like, and examples of
the copper catalyst include Cul, CuBr and the like Examples of the
ligand of the palladium catalyst include triphenylphosphine,
Xantphos, B1NAP and the like, and examples of the ligand of the
copper catalyst include N,M-dimethylethylenediamine, 1,2-
cyclohexanediamine, phenanthroline, proline and the like. General
production process 6 [0056] [Formula 8]  - 23 - [0057] Step 16:
Compound (20) may be reacted with compound (21) using a metal
catalyst such as palladium, copper, iron or nickel and, if needed, a
ligand, in an inert solvent in the presence or absence of a base, to
obtain the inventive compound [I2]. Compound (21) represents an
organometallic reagent and includes, for example, Grignard reagents
(e.g., RiaMgC1), zinc reagents (e.g., 12.1aZnC1), boron reagents
(e.g., those where Rattached to boric acid or a boric acid ester),
and tin reagents (e.g., RiaSnBu3). Examples of the iron reagent
include tris(2,4-pentanedionato)iron(III), and examples of the nickel
reagent include 1,2-bis(diphenylphosphino)ethane nickel(II) chloride
and the like.         Step 17: Compound (20) may be reacted with, for
example, a C1.6 alkylamine or a hetcroaryl group having an NH group
in the ring, using a metal catalyst such as palladium or copper and,
if needed, a ligand, in an inert solvent in the presence or absence
of a base, to obtain the inventive compound [I3]. General production
process 7 [0058] [Formula 9]    (22)[Ii  [0059] Step 18: The same
process as shown in Step 15 may be performed to obtain the inventive
compound [I] from compound (22). EXAMPLES [0060] Next, the present
invention will be described in more detail by means of Production
Examples, Working Examples and Test Example, but these Examples are
in no way intended to limit the scope of the present invention.
[0061] The microwave reaction apparatus used in the Production
Examples and Working Examples described below was Initiator from
Biotage. [0062] In the Production Examples and Working Examples
below, the "NH silica gel  - 24 - cartridge" and "silica gel
cartridge" used for purification by column chromatography were
Biotage SNAP Cartridge KP-NH and Biotage SNAP Cartridge KP-Sil or
HP-Sil, respectively. [0063] In the Production Examples and Working
Examples below, the "NH silica gel" and "silica gel" used for
purification by preparative thin-layer chromatography (PTLC) were NH2
Silica Gel 60F254 Plate Wako (20 cm x 20 cm) from Wako Pure Chemical
Industries, Ltd. and Silica Gel 60E254 (20 cm x 20 cm) from Merck,
respectively. [0064] In the Production Examples and Working Examples
below, the purification by preparative high-performance liquid



Apparatus: Preparative HPLC System from Gilson, Inc.        Column:
Capcelpak C18 MGII 5 pm 20 x 150 mm from Shiseido, Co., Ltd., or
Waters SunFire Prep C18 OBD 5 p.m 30 x 50 mm         Solvent:
A-liquid (0.1 % trifluoroacetic acid-containing water), B-liquid
(0.1% trifluoroacetic acid-containing acetonitrile)         Gradient
Condition I: 0 min (A-liquid/B-liquid = 90/10), 22 min
(A-liquid/B-liquid = 20/80), 25 min (A-liquid/B-liquid -= 10/90);
flow rate, 20 mL/min         Gradient Condition 2: 0 mm
(A-liquid/B-liquid = 80/20), 20 min (A-liquid/B-liquid = 5/95), 25
min (A-liquid/B-liquid = 1/99); flow rate, 20 mL/min         Gradient
Condition 3: 0 mm (A-liquid/B-liquid = 90/10), 11 min
(A-liquid/B-liquid = 20/80), 12 min (A-liquid/B-liquid = 5/95); flow
rate, 40 mL/min         Gradient Condition 4: 0 mm (A-liquid/B-liquid
= 80/20), 10 min (A-liquid/B-liquid = 5/95), 11 min
(A-liquid/B-liquid = 1/99); flow rate, 40 mL/min Detection method: UV
254 Dm         In the Production Examples and Working Examples below,
mass spectra (MS) were measured under the following conditions:  - 25
-         MS spectra: Shimadzu LCMS-2010EV, Micromass Platform LC, or
Shimadzu LCMS-IT-TOF         In the Production Examples and Working
Examples below, nuclear magnetic resonance spectra (NMR) were used
for structure confirmation. The nuclear magnetic resonance spectra
(NMR) were measured under the following conditions:         NMR
spectra: [1H-NMR] 600 MHz, INM-ECA600 (JEOL Ltd.); 500 MHz, INMECA500
(JEOL Ltd.); 300 MHz, UNITYNOVA300 (Varian Inc.); 200 MHz,
GEMINI2000/200 (Varian Inc.)         The RT (retention time) shown in
Tables 1-9 to 1-26 are values measured with a high-performance liquid
chromatography mass spectrometer (LCMS) under any one of the
conditions shown below. Condition A: Instrument: Agilent 1290
Infinity and Agilent 6150 Column: Waters Acquity CSH C18, 1.7 um,
+2.1 x 50 mm        Solvent: A-liquid (0.1 % formic acid-containing
water), B-liquid (0.1 % formic acid-containing acetonitrile)
Gradient: 0 mm (A-liquid/B-liquid = 80/20), 1.2-1.4 min
(A-liquid/B-liquid = 1/99) Flow rate: 0 8 mL/min, Detection method:
254 nm Condition B: Instrument: Shimadzu LCMS-2010EV Column: Shimpack
XR-ODS, 2.2 um, +2.0 x 30 mm        Solvent: A-liquid (0.1 % formic
acid-containing water), B-liquid (0.1 % formic acid-containing
acetonitrile) Gradient. 0 mm (A-liquid/B-liquid = 90/10), 3 min
(A-liquid/B-liquid = 0/100) Flow rate: 0.6 mL/min, Detection method:
254 um Condition C: Instrument: Agilent 1100 and Micromass Platform
LC Column: Waters SunFire C18, 2.5 urn, +4.6 x 50 nun  - 26 -
Solvent: A-liquid (0.1 % trifluoroacetic acid-containing water),
B-liquid (0.1 % trifluoroacctic acid-containing acetonitrile)
Gradient: 0 mm (A-liquid/B-liquid = 90/10), 0.5 min
(A-liquid/B-liquid = 90/10), 5.5 mm (A-liquid/B-liquid = 20/80), 6.0
min (A-liquid/B-liquid = 1/99), 6.3 min (A-liquid/Bliquid = 1/99)
Flow rate: 1 mL/min, Detection method: 254 inn        In the
Production Examples and Working Examples below, compounds were named
in accordance with ACD/Name (ACD/Labs 12.01, Advanced Chemistry
Development Inc.) Production Example 1
4-(2-Methylpropy1)-146-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-o
ne [0065] [Formula 10] OH(1)(2)OH NH2HN, BocHN,Boc    [0066] (1)
Di-tert-butyl dicarbonate (4.1 g) was added to a solution of
2-amino-4- methylpentan-l-ol (2,0 g) in THE (40 mL), and the mixture
was stirred at room temperature overnight. The reaction mixture was
concentrated under reduced pressure, and the residue was washed with



(ESI pos.) m/z : 240([NI+Na11-) (2) To a solution of tert-butyl
(1-hydroxy-4-methylpentan-2-yOcarbarnate (2.7 g) in HMSO (60 mL) was
added 2-iodoxybenzoic acid (3.5 g), and the mixture was stirred at
room temperature for 3 hr. Water was added thereto, the resulting
insoluble matter was filtered off, and the filtrate was extracted
with ethyl acetate. The organic layer was washed with  - 27 - water
and brine, and dried over anhydrous magnesium sulfate. After the
dessicant was filtered off, the filtrate was concentrated under
reduced pressure to afford a crude product of tert-butyl
(4-methyl-1-oxopentan-2-yecarbamate. 1H NMR (600 MHz, CHLOROFORM-d) d
ppm 0.96- 1.00 (m, 6 H), 1.61 - 1.84 (m, 3 H), 3.42 -4.98 (m, 2 H),
9.60 (s, I H)  (3) The crude product of
tert-buty1(4-methyl-1-oxopentan-2-yecarbamate was dissolved in
chloroform, 2-trifluoromethy1-5-aminopyridine (1.35 g) and sodium
triaeetoxyborohydride (3.52 g) were added thereto, and the mixture
was stirred at room temperature overnight. Saturated aqueous sodium
hydrogen carbonate solution was added to the mixture, followed by
extraction with chloroform and drying over anhydrous magnesium
sulfate. The dissicant was filtered off, and then the filtrate was
concentrated under reduced pressure. The residue was purified by
column chromatography (silica gel cartridge, hexane/ethyl acetate) to
afford tert-butyl
(4-methyl-1-1[6-(trifluoromethyl)pyridin-3-yl]aminolpentan-2-y1)carba
mate (2.58 g). (ESI pos.) m/z : 362([M+H]+)  (4) A solution of 4M
hydrochloric acid in 1,4-dioxane was added to a solution of
tert-butyl 4- methyl-1-
f[6-(trifluoromethypppidin-3-yl]aminolpentan-2-y1)carbamate (2.3 g)
in ethanol (30 mL), and the mixture was stirred at room temperature
overnight. After the reaction mixture was concentrated under reduced
pressure, saturated aqueous sodium hydrogen carbonate solution was
added thereto, followed by extraction with chloroform. After drying
over anhydrous magnesium sulfate, the desiccant was filtered off and
the filtrate was concentrated under reduced pressure. The residue was
dissolved in THF (20 mL) and cooled in ice, triethylamine (2.0 mL)
and triphosgene (0.41 g) were then added thereto, and the resulting
mixture was stirred for 30 min. Saturated aqueous sodium hydrogen
carbonate solution was added thereto, followed by extraction with
ethyl acetate and drying over anhydrous magnesium sulfate. After the
desiccant was filten-ed off, the filtrate was concentrated under
reduced pressure, and the residue was washed with hexane/ethyl
acetate (= 2:1) to affore the title compound (0.58 g).  - 28 - (EST
pos.) nth : 288([M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.97 -
1.03 (m, 6 H), 1.48 - 1.55 (m, 1 H), 1.61 - L66 (m, 1 H), 1.69- 1.79
(m, 1 H), 3.56 (dd, J=8.7, 6.4 Hz, 1 H), 3.94 - 4.01 (m, 1 H), 4.06
-4.11 (m, I H), 5.28 (hr. s., 1 H), 7.64 (d, J=8.7 Hz, 1 H), 8.37
(dd, J=8.7, 2.3 Hz, 1 H), 8.67 (d, J=2.8 Hz, 1 H)        The
following compounds were synthesized according to the similar
procedure.
4-(Propan-2-y1)-146-(trifluoromethyppyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 274([M+H]+)
1-(6-Methoxypyridin-3-y1)-4-propylimidazolidin-2-one (ESI pos.) m/z :
236([M+H]+) Production Example 2
(4S)-4-(Propan-2-y1)-146-(trifluoromethyppyridin-3-yl]imidazolidin-2-
one [0067] [Formula 11]    0 (3) HNCF3 [0068] (1) Pyridine (2 9 mL)
was added to a solution of 2-trifluoromethy1-5-aminopyridine (1.95 g)



- 30 -
(4S)-4-tert-Butyl-146-(trifluoromerhyOpyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 288([M+H]+)
(4S)-4-Ethyl-146-(trifluoromethyl)pyridin-3-yllimidazolidin-2-one
(EST pos.) m/z : 260([M+H]+)
(45)-1-(5-Fluoropyridin-2-y1)-4-(propan-2-yBinildazolidin-2-one (ESI
pos.) m/z 224([M+H]+)
(4S)-1-(6-Bromopyridin-3-y1)-4-(propan-2-yl)imidazolidin-2-one (ESI
pos.) iniz : 284([M+H]+)
(4S)-4-Benzy1-146-(trifluoromethyl)pyridin-3-yl]maidazolidin-2-one
(ESI pos.) m/z : 322([M+H]+)
(45)-4-Propy1-146-(trifluoromerhyl)pyridin-3-yl]hnidazolidin-2-one
(ESI pos.) m/z : 274([M+H]+)
(4S)-1-(6-Bromopyridin-3-y1)-4-tert-butylimidazolidin-2-one (ESI
pos.) m/z : 298([M+H]+)
(45)-4-(Cyclopropylmerhy0-146-(t1-ifluoromethyl)pyridin-3-yllimidazol
idin-2-one (ES1 pos.) m/z : 286([M+H]+)
(4S)-4-Propy1-146-(trifluoromethyl)pyridin-3-ylilmidazolidin-2-one 1H
NMR (200 MHz, DMSO-d6) d ppm 0.82 -0.98 (m, 3 H), 1.23 - 1.64 (m, 4
H), 3.48 - 3.62 (m, 1 H), 3.66- 3.84 (m, 1 II), 3.98 -4.14 (m, 1 H),
7.68 (s, 1 H), 7.81 (d, J=8.79 Hz, 1 H), 8.17- 8.28 (m, 1 H), 8.86-
8.93 (m, 1 H)
(4R)-4-(2-Fluoropropan-2-y1)-146-(trifluoromethyl)pyridin-3-yllimidaz
olidin-2-one (ESI pos.) m/z : 292([M+H]+)
(4R)-4-(2-Methoxypropan-2-y1)-146-(trifluoromerhyl)pyridin-3-yl]imida
zolidin-2-one (ESI pos.) m/z : 304([M+H]+)
(4R)-4-[(1S)-1-Fluoropropy1]-116-(trifluoromerhyl)pyridin-3-yl]imidaz
olidin-2-one  1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.06 - 1.16 (m, 3
H), 1.64- 1.79 (m, 2 H), 3.91 (dd, J=9.29, 5.16 Hz, 1 H), 3.96 - 4.04
(m, 1 H), 4.06- 4.16 (m, 1 H), 4.34 - 4.50 (m, 1 H), 5.45 (hr. s., 1
FI), 7.66 (d, J=8.67 Hz, 1 H), 8.30 - 8.38 (m, 1 H), 8.70 - 8.76 (m,
1 H)  - 31 -
(4S)-4-Cyclopropy1-146-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-o
ne (ESI pos.) tn/z : 272([M+H]+)
(4S)-4-(2-Fluoro-2-methylpropy0-1-[6-(trifluoromethyl)pyridin-3-yl]im
idazolidin-2-one (EST pos.) m/z : 306([M+H]+)
(4S)-4[2-(Benzyloxy)ethy1]-146-(trifluoromethyl)pyridin-3-yl]i
idazolidin-2-one Production Example 3
{(5S)-2-0xo-5-(propan-2-y1)-346-(thfluoromethyl)pyridin-3-yl]imidazol
idin-l-y1 } acetic acid [0069] [Formula 12] [0070] (1) Sodium hydride
(0.53 g) was added to a solution of (4S)-4-(propan-2-y0-146-
(trifluoromethyl)pyridin-3-yllimidazolidin-2-one (5.6 g) in DMF (20
mL), and the mixture was stirred at room temperature for 10 min.
Thereafter, tert-butyl bromoacetate (10 mL) was added portionwise
thereto, and the mixture was stirred at room temperature for 2 hr.
Water and saturated aqueous sodium hydrogen carbonate solution were
added thereto, and the mixture was extracted with chlorofonn. The
organic layer was separated out by phase-separation cartridge
(Biotage, Isolute Phase Separator) and concentrated under reduced
pressure. The residue was purified by column chromatography (silica
gel cartridge, hexane/ethyl acetate) to afford tert-butyl
{(55)-2-oxo-5-(propan-2-y1)-346-
(trifluororaethyl)pyridin-3-yllimidazolidin-l-y1} acetate (802 mg).
(ESI pos.) m/z 388([M+H]+) (2) Trifluoroacetic acid (30 mL) was added
to a solution of tert-butyl



(ESI pos.) m/z : 283([M+H]+) [ (5
S)-3-(6-Bromopyridin-3-y1)-5-tert-buty1-2-oxoimidazolidin-l-yl]
acetic acid (ESI pos.) in/z: 356([M+H]+)
{(5S)-5-(Cyclopropylmethyl)-2-oxo-316-(trifluoromethyl)pyridin-3-ylli
midazolidin-1- yll acetic acid  - 33 - (ESI pos.) nth : 344([1\4+H]+)
{(5S)-2-0xo-5-propy1-3-[6-(trifluoromethyppyridin-3-yl]imidazolidin-1
-y1} acetic acid (ESI pos.) m/z : 332([M+H]+)
R5S)-343-Fluoro-5-(trifluoromethyl)pyridin-2-y1]-2-oxo-5-(propan-2-yf
limidazolidin-1- yl] acetic acid (ESI pos.) inn : 350([M+H]+)
{(5S)-2-0xo-5-(propan-2-y1)-342-(trifluoromethyppyrimidin-5-yl]imidaz
olidin-1-yll acetic acid (ESI pos.) m/z : 333([M+11]+)
[(5S)-3-(5-Methoxypyrimidin-2-y1)-2-oxo-5-(propan-2-ypimidazolidin-1-
yllacetic acid (ESI pos.) m/z : 295([M+H]+)
[(5S)-3-(5-Ethylpyrimidin-2-y1)-2-oxo-5-(propan-2-yeimidazolidin-1-yl
] acetic acid (ESI pos.) rn/z : 293([M+H]+)
{(5S)-5-(2-Methylpropy1)-2-oxo-3-[6-(trifluoromethyppyridin-3-yl]imid
azolidin-1-yll acetic acid (ESI pos.) in/z: 346([M+H]+)
{(5S)-5-tert-Buty1-2-oxo-346-(tiifluoromethyl)pyridin-3-yllimidazolid
in-1-y1 } acetic acid
[(5S)-343-Fluoro-5-(trifluoromethyl)pyridin-2-y1]-5-(2-methylpropy1)-
2-oxoimidazoli din-1- yl] acetic acid (ESI pos.) m/z : 364([M+H]+)
{(5S)-5-Cyclopropy1-2-oxo-346-(trifluoromethyl)pyridin-3-yllim
dazolid n-1-y1} acetic acid (ESI pos.) m/z : 330([M+H]+)
{(5S)-343-Fluoro-5-(tifluoromethyppyridin-2-y1]-2-oxo-5-propylimidazo
lidin-1-yll acetic acid (ESI pos.) m/z : 372([M+Na]+)
{(5R)-5-[(1S)-1-F1uoropropy1]-343-fluoro-5-(tifluoromethy1)pyridin-2-
y1]-2- oxoimidazolidin-1-yll acetic acid (ESI pos.) m/z :
390([M+Na]+)  - 34 -
[(5S)-3-(5-Chloropyrimidin-2-y1)-2-oxo-5-propylimidazolidin-l-yllace
c acid (ESI pos.) m/z : 321([M+Na]+)
{(5S)-5-[(2S)-Butan-2-y1]-343-fluoro-5-(trifluoromethyppyrid
n-2-y1]-2-oxoimidazolidin-lyllacetic acid (ESI pos.) m/z :
364([M+H]+)
[(5S)-5-[(2S)-Butan-2-y1]-3-(5-chloropyrimidin-2-y1)-2-oxoimidazolidi
n-l-yl]acetic acid (EST pos.) m/z : 313([M+111+)
[(5S)-5-[(2S)-Butan-2-y1]-3-(5-fluoropyrimidin-2-y1)-2-oxoimidazol
din-l-yllacetie acid (ESI pos.) nth : 297([M+H]+) {(5S)-5-[(2
S)-Butan-2-y1]-2-oxo-345-(trifluoromethyl)pyrimidin-2-yl]
imidazolidin-1- yll acetic acid (ESI pos.) m/z : 247([M+H]+)
[(5S)-5-[(2S)-Butan-2-y1]-3-(5-chloro-3-fluoropyridin-2-y1)-2-oxo
midazolidin-1 -yl]acetic acid (ESI pos.) in/z 330([M+H]-F)
{(5S)-5-(2-Fluoro-2-methylpropy1)-2-oxo-346-(trifluoromethyl)pyridin-
3-yl]imidazolidin-lyl} acetic acid (ESI pos.) m/z : 364([M+H]+)
Production Example 4
(4S)-4-(Propan-2-y1)-145-(trifluoromethyl)pyrimidin-2-ylilmidazolidin
-2-one [0071] [Formula 13] H2N NH2 (1) HN NH \/ 0 (2) HN NH /  



0 N (3) HN\\N CF3      - 35 - [0072] (1) To a suspension of
L-valinamide hydrochloride (1.0 g) and sodium hydrogen carbonate
(3.03 g) in acetonitrile (100 mL) was added p-nitrophenyl
chlorofoimate (1.32 g), and the mixture was stirred at room
temperature for 3 hr. Water was added thereto, the resulting mixture
was stirred at room temperature overnight, and then acetonitrile was
distilled off under reduced pressure. After extraction with ethyl
acetate, the organic layer was concentrated under reduced pressure.
The residue was purified by column chromatography (silica gel
cartridge, chloroform/methanol) to afford
(5S)-5-(propan-2-yl)imidazolidine-2,4- dione (540 mg). (ESI pos.)
na/z : 143([M+H]+)  (2) To a suspension of lithium aluminum hydride
(290 mg) in diethyl ether (20 mL) was added
(5S)-5-(propan-2-yflimidazolidine-2,4-dione (540 mg) while cooling in
ice, and the mixture was stirred at room temperature overnight. After
cooling in ice, water (1 mL), 4M aqueous sodium hydroxide solution (1
mL), THF (15 mL) and ethanol (2 mL) were added thereto, and the
resulting mixture was stirred at room temperature for 10 min. After
filtration through Celite (registered trademark), the filtrate was
concentrated under reduced pressure to afford
(4S)-4-(propan-2-yl)imidazolidin-2-one (160 mg). (ESI pos.) m/z :
129([M+11]+)  (3) A solution of
(4S)-4-(propan-2-ypitnidazolidin-2-one (100 mg), 2-chloro-5-
trifluoromethylpyrimidine (142 mg), Pd2(dba)3 (40 mg), Xantphos (45
mg) and sodium tortbutoxide (70 mg) in toluene (2 mL) was stirred at
100C for 1 hr. The reaction mixture was purified by column
chromatography (NH silica gel cartridge and silica gel cartridge,
hexane/ethyl acetate) to afford the title compound (47 mg). 1H NMR
(600 MHz, CHLOROFORM-d) d ppm 0.95 - 1.02 (m, 6 H), 1.75 - 1.85 (m, 1
H), 3.50 - 3.61 (m, 1 H), 3.87 (dd, J=11.1, 6.6 Hz, 1 H), 4.18 - 4.26
(m, 1 H), 5.17 (hr. s., 1 H), 8.84 (s, 2 H)        The following
compounds were synthesized according to the similar procedure.
(4S)-1-(5-Ch1oropyrimidin-2-yI)-4-(propan-2-yl)imidazo1idin-2-one
(ESI pos.) miz : 241([M+H]+)  - 36 -
6-[(4S)-2-0xo-4-(propan-2-ypimidazolidin-l-yllpyridine-3-carbonitrile
(ESI pos.) m/z : 231([M+H]+)
(4S)-4-(Propan-2-y1)-145-(trifluoromethyl)pyrazin-2-yllimidazolidin-2
-one (ES1 pos.) m/z : 275([M+H]+)
(4S)-1-(5-Fluoropyrimidin-2-y1)-4-(propan-2-y1)dazolidin-2-one (ESI
pos.) m/z : 225([M+H]+)
(48)-143-Fluoro-5-(trifluoromethyppyridin-2-y1]-4-(propan-2-yeimidazo
lidin-2-one (ESI pos.) rn/z : 292([M+H]+)
(4S)-4-(Propan-2-y1)-142-(trifluoromethyppyrimidin-5-yliimidazolidin-
2-one (ESI pos.) m/z : 275([M+H]+)
(4S)-1-(5-Chloropyridin-2-y1)-4-(propan-2-yeimidazolidin-2-one (ESI
pos.) miz : 240([M+1-1]+)
(4S)-1-(5-Methoxypyrimidin-2-y1)-4-(propan-2-y1) midazolidin-2-one
(ESI pos.) na/z : 237([M+1-1])
(4S)-1-(5-Ethylpyrimidin-2-y1)-4-(propan-2-yeimidazolidin-2-one 



(ESI pos.) ink : 235([M+H]+)
(4S)-143-Fluoro-5-(trifluoromethyl)pyridin-2-y1]-4-(2-methylpropyl)im
idazolidin-2-one 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.95 - 1.01 (m,
6 H), 1.47 - 1.56 (m, 1 H), 1.61 - 1.77 (m, 2 H), 3.76 - 3.85 (m, 1
H), 3.93 -4.03 (m, 1 H), 4.07 - 4.19 (m, 1 H), 5.12 (br. s., 1 H),
7.63 -7.71 (m, 1 H), 8.45 (s, 1 H)
(45)-143-Fluoro-5-(trifluoromethyppyridin-2-y11-4-propylimidazolidin-
2-one (ESI pos.) in/z: 314([Mt-Na]+)
(4S)-1-(5-Chloro-3-fluoropyridin-2-y1)-4-propylimidazolidin-2-one
(ESI pos.) ailz : 258([M+1-1]+)
(4S)-4-(Cyclopropylmethyl)-143-fluoro-5-(trifluoromethyl)pyridin-2-Ai
midazolidin-2-one (ES1 pos.) miz 304([M+11]+) Production Example 5
2-[(5S)-2-0xo-5-propylimidazolidin-1-y1]-N44-(trifluoromethyl)pyridin
-2-yllacetamide  - 37 - [0073] [Formula 14] o-    [0074] (1) A
solution of (2S)-2-aminopentan-l-ol (500 mg) in THF (6 mL) was cooled
in a dry ice-acetone bath under nitrogen atmosphere, and a solution
of 4-methoxyphenyl isocyanate (657 mg) in THF (4 mL) was added
dropwise thereto. After the mixture was stirred for 17 hr while
gradually warming to room temperature, methanol was added thereto,
and the solvent was distilled off under reduced pressure to afford
1-[(2S)-1-hydroxypentan-2- y1]-3-(4-methoxyphenyOurea (1.17 g). (ESI
pos.) in/z : 253([M+H]+) (2) A solution of
1-[(2S)-1-hydroxypentan-2-y1]-3-(4-methoxyphenyOurea (550 mg) and
potasium tert-butoxide (593 mg) in THE (25 mL) was cooled in ice
under nitrogen atomosphere, and a solution of
p-toluenesulfonylchrolide (672 mg) in THE (10 mL) was added dropwise
thereto. After the mixture was stirred for 1 hr while cooling in ice,
water was added thereto, and the resulting mixture was extracted with
chloroform. The organic layer was separated out by phase-separation
cartridge, and the solvent was distilled off under reduced pressure.
The residue was purified by column chromatography (silica gel
cartridge, hexane/ethyl acetate = 88:12 - 0:100), and further
recrystalized from chloroform/hexane. The solid was collected by
filtration to afford (4S)-1-(4-methoxypheny0-4-
propylimidazolidin-2-one (34 mg). In addition, the filtrate was
concentrated under reduced pressure to afford
(4S)-1-(4-methoxypheny1)-4-propylimidazolidin-2-one (254 mg). (ESI
pos.) m/z : 235([M+H]+)  - 38 -  (3) Sodium hydride (60%, 27 mg) was
added to a solution of (4S)-1-(4-methoxypheny1)-4-
propylimidazolidin-2-one (32 mg) in DMF (1.5 mL), and the mixture was
stirred at room temperature for 15 min. To the mixture was added
2-chloro-N44-(trifluoromethyppyriclin2-yllacetamide (39 mg), and the
resulting mixture was stirred for 15 hr. Thereafter, the reaction
mixture was subjected to filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified by
preparative HPLC, and further the resulting solid was washed with
isopropyl ether to afford 2-K5S)-3-(4-methoxyphenyl)-2-oxo-5-
propylimidazolidin-l-y11-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide
(19 mg). (ESI pos.) in/z: 437([M+H]+)  (4) A suspension of
2-[(55)-3-(4-methoxyphenyl)-2-oxo-5-propylimidazolidin-1-yli-N44-
(trifluoromethyl)pyridin-2-yl]acetamide (137 mg) in acetonitrile (3
mL) was cooled in ice, and a solution of ammonium cerium nitrate (340
mg) in water (3 mL) was added dropwise thereto. After stirring the
mixture at room temperature for 2 hr, an additional solution of
ammonium cerium nitrate (100 mg) in water (0.5 mL) was added thereto,



(EST pos.) in/z: 345([M+H]+) Production Example 6
2-[(5S)-2-0xo-5-(propan-2-yHimidazolidin-1-y1]-N-[6-4
uoromethyOpyridin-3- yl]acetamide [0075]  - 40 - [Formula 15] Me0
F3C HN-, 0 N Ottle  (6)        OMe    [0076] (1) To a solution of
L-valine methyl ester hydrochloride (2.6 g) and triethylatnine (1.6
g) in chloroform (30 mL) was added 2,4-dimethoxybenzyl isocyanate
(3.0 g), and the mixture was stirred at room temperature overnight.
After the solvent was distilled off under reduced pressure, the
residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford methyl
N-[(2,4-dimethoxybenzypearbamoy1]-L-valinate (4.2 g). (EST pos.) rn/z
: 325([M+H]+)  (2) A solution of methyl
N-[(2,4-dimethoxybenzyl)carbamoyl]-L-valinate (4.2 g) and
triethylamine (1.3 g) in methanol was stirred while heating to reflux
for 5 hr. After the solvent was distilled off under reduced pressure,
the residue was purified by column chromatography (NH silica gel
cartridge, hexane/ethyl acetate) to afford (5S)-3-(2,4-
dimethoxybenzy1)-5-(propan-2-yDimidazolidine-2,4-dione (4.3 g). (ESI
pos.) rrilz : 293([M+H]+)  (3) Bis(2-methoxyethoxy)aluminum sodium
hydride (65%, solution in toluene) was added to a solution of
(5S)-3-(2,4-dimethoxybenzy1)-5-(propan-2-yl)imidazolidine-2,4-dione
(4.3 g) in THF (300 mL), and the mixture was stirred while heating to
reflux for 3 hr. After cooling in ice, sodium sulfate decahydrate was
added thereto, followed by stirring. After filtration, the solvent
was distilled off under reduced pressure, and the residue was
purified by column  - 41 - chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford (4S)-1-(2,4-
dimethoxybenzy1)-4-(propan-2-y0imidazolidin-2-one (2.4 g).  (4)
Sodium hydride (60%, 380 mg) was added to a solution of
(4S)-1-(2,4-dimethoxybenzy1)- 4-(propan-2-yDimidazolidin-2-one (2.4
g) in DMF (35 mL), and the mixture was stirred for 20 mm. Ethyl
bromoacetate (1.14 mL) was added thereto, and the mixture was stirred
at 90C for I hr. Additional ethyl bromoacetate (1.14 g) and sodium
hydride (60%, 380 mg) were added thereto, and the resulting mixture
was further stirred at 90C for 1 hr. After the solvent was distilled
off under reduced pressure, the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate) to afford
ethyl [(5S)-3-(2,4-
dimethoxybenzy1)-2-oxo-5-(propan-2-yflimidazolidin-l-yljacetate (1.5
g). (ESI pos.) m/z : 365([M+H]+)  (5) An aqueous solution of 2M
sodium hydroxide (2.6 mL) was added to a solution of ethyl
[(5S)-3-(2,4-dimethoxybenzy1)-2-oxo-5-(propan-2-yDimidazolidin-1
-yflacetate (850 mg) in methanol (10 mL), and the mixture was stirred
at room temperature overnight. To the reaction mixture was added 2M
hydrochloric acid (2.6 mL), and the reaction mixture was concentrated
under reduced pressure. DMF (10 mL),
5-amino-2-trifluoromethylpyridine (380 mg), HATU (890 mg), and
diisopropylethylamine (300 mg) were added thereto, and the resulting
mixture was stirred at 80C for 3 hr. The solvent was distilled off
under reduced pressure, and the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate) to afford
2-1(5S)-3-(2,4-dimethoxybenzy1)-2-oxo-5-(propan-2-
y1)imidazolidin-1-y11-N-16-(trifluoromethyl)pyridin-3-yllacetamide
(900 mg). (ESI pos.) m/z : 481([M+14]-0  (6) Trifluoroacetic acid (20
mL) was added to 2-[(5S)-3-(2,4-dimethoxybenzy1)-2-oxo-5-



afford the title compound (310 mg). (ESI pos.) in/z: 331([M+H]+)
Production Example 7 (2R,3S)-2-Amino-3-fluoropentan-1-ol
hydrochloride [0077] [Formula 16] Boc-N 0 OHO's (1)Boc-N 0 /MOH
H2N' /OH (/F HCI       [0078] (1) A solution of tert-butyl
(4R)-4-formy1-2,2-dimethy1-1,3-oxazolidine-3- carboxylate (14.0 g) in
THF (250 mL) was cooled in a dry ice/acetone bath under nitrogen
atmosphere, and ethyl magnesium bromide (24 mL, 3M solution in
diethyl ether) was added dropwise thereto. The resulting mixture was
stirred for 3 hr while elevating the temperature gradually to 0C, and
saturated aqueous ammonium chloride solution was added thereto. The
mixture was separated into phases, the aqueous layer was then
extracted with ethyl acetate, and the organic layer was washed with
water and brine. After drying over anhydrous mapiesium sulfate, the
desiccant was filtered off, and the filtrate was concentrated under
reduced pressure. The residue was purified by column chromatography
(silica gel cartridge, hexane/ethyl acetate = 92:8 - 37:63) to afford
tert-butyl (4R)-4-(1-hydroxypropy1)-
2,2-dimethyl-1,3-oxazolidine-3-carboxylate (11.14 g). (ESI pos.) miz
: 282([M+Na]+) (2) A solution of tert-butyl
(4R)-4-(1-hydroxypropy1)-2,2-dimethyl-1,3-oxazolidine-3- carboxylate
(10.0 g) in chloroform (200 mL) was cooled in ice under nitrogen
atomosphere, diethylaminosulfur trifluoride (6.1 mL) was added
dropwise thereto, and the rnixutere was stirred under cooling in ice
for 1 hr. Saturated aqueous sodium hydrogen carbonate solution was
added thereto, and the resulting mixture was extracted with
chloroform, followed by drying over anhydrous magnesium sulfate. The
desiccant was filtered off, the filtrate was concentrated under
reduced pressure, and then the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate = 95:5 -
60:40) to afford tert-butyl  - 43 -
((4R)-4-[(15)-1-fluoropropyl]-2,2-dimethy1-1,3-oxazolidine-3-carboxyl
ate (4.74 g). IH NMR (600 MHz, CHLOROFORM-d) d ppm 0.91 (t, J=7.22
Hz, 3 H), 1.28 - 1.62 (m, 17 H), 172 -4.01 (m, 3 H), 4.30- 4.63 (m, 1
H) (3) A 5-10% HO/methanol solution (70 mL) was added to tert-butyl
((4R)-4-[(1S)-1-
fluoropropy1]-2,2-dhnethyl-1,3-oxazolidine-3-carboxylate (4.9 g), and
the mixture was stirred at room temperature overnight. The solvent
was distilled off under reduced pressure to afford the title compound
(2.96 g). (ESI pos.) rn/z : 122([M+H]+) Production Example 8
(4R)-4-[(1S)-1-Fluoropropy1]-1-[3-fluoro-5-(trifluoromethyppyridin-2-
yl]imidazolidin-2-one [0079] [Formula 17] H2N4(1)CbzHNOH A/(2) HCI/ F
CbzHN' iNH2  (3)ClozHN HN / / F  NCF3 CF3(4)HN N \ I 



,       [0080] (1) A solution of (2R,3S)-2-amino-3-fluoropentanThol
hydrochloride (2.0 g) in THF (60 mL) was cooled in ice, a solution of
potassium carbonate (4.4 g) in water (6 naL) and a solution of benzyl
chloroformate (2.4 g) in THF (6 mL) were added thereto, and the
mixture was stirred at room temperature overnight. Saturated aqueous
sodium hydrogen carbonate solution was added thereto, followed by
extraction with ethyl acetate and drying over anhydrous magnesium
sulfate. After the desiccant was filtered off, the solvent was
distilled off under reduced pressure, and the residue was purified by
column clu-omatography (silica gel cartridge, hexane/ethyl acetate =
88:12 - 0:100) to afford benzyl
[(2R,3S)-3-fluoro-1hydroxypentan-2-yl]carbamate (2.5 g). 1H NMR (600
MHz, DMSO-d6) d ppm 0.88 (t, J=7.43 Hz, 3 H), 1.45 - 1.65 (m, 2 H),
3.36 - 3.50 (m, 2 H), 3.59 -3.70 (in, 1 H), 4.30 - 4.44 (m, 1 H),
4.65 -4.71 (m, 1 H), 4.95 - 5.04 (m,  - 44 - 2 H), 7.12 - 7.36 (m, 5
H)  (2) A solution of benzyl [(2R,3S)-3-fluoro- 1
-hydroxypentan-2-yl]carbamate (2.4 g) in chloroform (40 mL) was
cooled in ice, triethylamine (2 mL) and methanesulfonyl chloride (0.8
mL) were added thereto, and the mixture was stirred for 30 mm.
Saturated sodium hydrogen carbonate was added thereto, followed by
extraction with chloroform and drying over anhydrous magnesium
sulfate. After the desiccant was filten-ed off, the solvent was
distilled off under reduced pressure, and the residue was dissolved
in DIVIF (40 mL). Sodium azide (3.06 g) was added thereto, and the
mixture was stirred at 60C for 2 hr. Water was added thereto, the
resulting mixture was extracted with ethyl acetate, and the organic
layer was washed with water and brine. After drying over anhydrous
magnesium sulfate, the desiccant was filtered off, and the solvent
was distilled off under reduced pressure. The residue was dissolved
in THF (50 mL), triphenylphosphine (3.59 g) and water (10 mL) were
added thereto, and the resulting mixture was stirred at room
temperature overnight. The solvent was distilled off under reduced
pressure, and the residue was purified by column chromatography
(silica gel cartridge, chloroform/methanol = 98:2 - 80:20) to afford
benzyl R2R,35)-1-amino-3-fluoropentan-2-ylicarbamate (2.34 g). (ESI
pos.) m/z : 255([M+H]+)  (3) Potassium carbonate was added to a
solution of benzyl R2R,3S)-1-amino-3-fluoropentan2-ylicarbamate (2.2
g) and 2,3-difluoro-5-trifluoromethylpyridine (1.74 g) in
acetonitrile (45 mL), and the mixture was stirred at 80C for 5 hr.
The reaction mixture was diluted with ethyl acetate and washed with
water and brine, and then the solvent was distilled off under reduced
pressure. The residue was purified by column chromatography (silica
gel cartridge, hexane/ethyl acetate = 95:5 - 20:80) to afford benzyl
[[(2R,3S)-3-fluoro-1-1[3-
fluoro-5-(trifluoromethyl)pyridin-2-yl]aminolpentan-2-yl]carbamate
(2.95 g). (ESI pos.) in/z : 418([M+H]+)  (4) Sodium hydride (about
60%, 546 mg) was added to a solution of benzyl [(2R,3S)-3-
fluoro-1-1[3-fluoro-5-(trifluoromethyl)pyridin-2-yl]aminolpentan-2-yl
lcarbamate (2.85 g) in THF (35 mL), and the mixture was stined at
room temperature for 6 hr. Water was added  - 45 - to the reaction
mixture, the resulting mixture was extracted with ethyl acetate, and
the organic layer was washed with brine. The solvent was distilled
off under reduced pressure, and the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate = 80:20 -
40:60) to afford the title compound (2.07 g). (PSI pos.) m/z :



(2S)-2-Amino-5-fluoropentan-l-ol hydrochloride [0083] [Formula 19]
BocHNOH >1 HO-7 (1) Boc-N 0 (2) Boo- N 0 (3) H2NOH         [0084] (1)
A solution of tert-butyl [(2S)-1,5-dihydroxypentan-2-yl]carbamate
(9.45 g), 2,2- dimethoxypropane (48 mL) and p-toluenesulfonic acid
monohydrate (0.41 g) in chloroform (100 mL) was stirred at room
temperature for 3 hr. Saturated aqueous sodium hydrogen carbonate
solution was added thereto, and the solvent was distilled off under
reduced pressure. Ethyl acetate was added thereto, and the resulting
mixture was washed with water and brine, followed by drying over
anhydrous sodium sulfate. After the desiccant was filtered off, the
filtrate was concentrated under reduced pressure and purified by
column chromatography (silica gel cartridge, hexane/ethyl acetate =
10:1 - 0:100) to afford tert-butyl
(4S)-4-(3-hydroxypropy1)-2,2-dimethyl-1,3-oxazolidine-3-carboxylate
(3.05 g). (ESI pos.) m/z : 282([M+Na]+) (2) A solution of tert-butyl
(4S)-4-(3-hydroxypropy1)-2,2-dimethyl-1,3-oxazolidine-3- carboxylate
(3.05 g) in chloroform (40 mL) was cooled in a dry ice-acetone bath,
bis(2-  - 47 - methoxyethyeaminosulfur trifluoride (2.77 mL) was
added thereto, and the mixture was stirred at room temperature for 3
hr. Saturated aqueous sodium hydrogen carbonate solution was added
thereto, and the organic layer was washed with water and brine,
followed by drying with anhydrous sodium sulfate. After the desiccant
was filtered off, the filtrate was concentrated under reduced
pressure, and the residue was purified by column chromatography
(silica gel cartridge, hexane/ethyl acetate = 10:1 - 2:1) to afford
tert-butyl
(4S)-4-(3-fluoropropy1)-2,2-dimethyl-1,3-oxazolidine-3-carboxylate
(900 mg). (3) According to the similar procedure as in Production
Example 7 (3), the title compound (580 mg) was obtained from
tert-butyl
(4S)-4-(3-fluompropy1)-2,2-dimethyl-1,3-oxazolidine3-carboxylate (900
mg) as a crude product. Working Example 1
N-(3,5-Difluoropheny1)-2-[3-(6-methoxypyridin-3-y1)-2-oxo-5-propylimi
dazolidin-lyl]acetamide [0085] [Formula 20] HO-e N [0086]
N,N-diisopropylethylamine (0.06 mL), HATU (142 mg), and
3,5-difluoroaniline (48 mg) were added to a solution of
[3-(6-methoxypyridin-3-y1)-2-oxo-5-propylimidazolidin1 -yl]acetic
acid (100 mg) in chloroform (2 mL), and the mixture was stirred at
room temperature overnight. Saturated aqueous sodium hydrogen
carbonate solution was added thereto, followed by extraction with
chloroform and drying over anhydrous magnesium sulfate. After the
desiccant was filtered off, the filtrate was concentrated under
reduced pressure. The residue was purified by column chromatography
(silica gel cartridge, hexane/ethyl acetate) to afford the title
compound (114 mg). Working Example 2
2-12-0xo-5-(propan-2-y1)-346-(trifluoromethyDpyridin-3-yl]imidazolidi
n-l-yll -N 43-  - 48 - (trifluoromethyl)phenyl]acetamide [0087]
[Formula 21]    [0088] Sodium hydride (60%, 22 mg) was added to a
solution of 4-(propan-2-y1)-146-
(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one (50 mg) in DMF (1.5
mL), and the mixture was stirred at room temperature for 15 mm. After
2-chloro-N-[3- (trifluoromethyl)phenyl]acetamide (52 mg) was added
thereto, the resulting mixture was stirred at room temperature for 21
hr. Water and saturated aqueous sodium hydrogen carbonate solution
were added to the reaction mixture, followed by extraction with



[0089] [Formula 22] HO--f.o  0H0 CF3 F CCF3 L'N NN N \/\/ [0090]
Oxalyl chloride (574) and DMF (0.05 mL) were added to a solution of
{(5S)-2-
oxo-5-(propan-2-y1)-346-(trifluoromethyppyridin-3-yllimidazolidin-l-y
ll acetic acid (200 mg) in chloroform (2.5 mL), and the mixture was
stin-ed at room temperature for 1 hr. The reaction mixture was
concentrated under reduced pressure to afford the residue (236 mg).
Half of this residue was dissolved in chloroform (0.5 mL), and
triethylamine  - 49 - (158 KL) was added thereto. A solution of
2-amino-4-trifluoromethylpyridine (40 mg) in chloroform (1 mL) was
added thereto while cooling in ice, and the resulting mixture was
stirred at room temperature for 3 hr. After the reaction mixture was
concentrated under reduced pressure, the residue was purified by
preparative HPLC and PTLC (hexane/ethyl acetate = 1: I) to afford the
title compound (20 mg). Working Example 4
2-[(5S)-3-(6-Cyanopyridin-3-y1)-2-oxo-5-(propan-2-y1)imidazolidin-1-y
11-N43- (trifluoromethyl)phenyl]acetamide [0091] [Formula 23]
[0092] A solution of
2-[(5S)-3-(6-bromopyridin-3-3/1)-2-oxo-5-(propan-2-yDimidazolidin-ly1
]-N43-(trifluoromethyl)phenyl]acetamide (150 mg), zinc cyanide (91
mg), Pd2(dba)3 (8.5 mg), Xantphos (11 mg), and
N,N,W,W-tetramethylethylenediamine (14 uL) in DMF (2 mL) was stirred
under irradiation with microwave at 180C for 30 min Additional zinc
cyanide (91 mg) was added thereto, and the resulting mixture was
stin-ed under the same condition for 30 min. NH silica gel was added
thereto, the mixture was stin-ed, followed by filtration, and the
filtrate was concentrated under reduced pressure. The residue was
purified by preparative HPLC to afford the title compound (47 mg).
Working Example 5 2- {(5S)-2-0xo-5-(propan-2-y1)-346-0
H-pyrazol-1-yppyridin-3-yl]imidazolidin-l-yll-N-P(trifluoromethyl)phe
nyllacetamide [0093]  [0094] A solution of
2-[(5S)-3-(6-bromopyridin-3-y1)-2-oxo-5-(propan-2-yDimidazolidin-ly1]
-N-[3-(trifluoromethyl)phenyl]acetamide (150 mg), pyrazole (105 mg),
trans-1,2- bis(methylamino)cyclohexane (18 mg), copper(I) iodide (12
mg), and cesium carbonate (302 mg) in 1,4-dioxane (2 mL) was stirred
at 120C for 2 hr. After filtration through Celite, the filtrate was
concentrated under reduced pressure. The residue was purified by
preparative HPLC and PTLC (hexane/ethyl acetate = 1:1) to afford the
title compound (74 mg). Working Example 6
2-[(5S)-346-(Dimethylamino)pyridin-3-y1]-2-oxo-5-(propan-2-y0imidazol
idin-1-ylkN43- (trifluoromethyl)phenyllacetamide [0095] [Formula 25]
[0096] A solution of
2-[(5S)-3-(6-bromopyridin-3-y1)-2-oxo-5-(propan-2-yeirnidazolidin-ly1
]-N43-(trifluoromethyl)phenyllacetarnide (250 mg) and dimethyl amine
(2M solution in THF, 1.3 mL), Pd2(dba)3 (24 mg), BINAP (32 mg), and
potassium tert-butoxide (87 mg) in toluene (5 mL) was stirred at 120C
for 2 hr. Water was added thereto, the mixture was extracted with
chloroform, and the organic layer was concentrated under reduced
pressure. The residue was purified by preparative HPLC and PTLC
(hexane/ethyl acetate = I:1) to afford the title compound (34 ing).
- 51 - Working Example 7
2-[(5S)-2-0xo-5-(propan-2-y1)-3-(6-propylpyridin-3-y1) imidazolidin-
I -y1]-N- [3- (trifluoromethyl)phenyl]acetamide [0097] [Formula 26]
F3CF3C  [0098] To a suspension of
2-[(5S)-3-(6-bromopyridin-3-y1)-2-oxo-5-(propan-2-



(24 mg). Working Example 8 N,N-Dimethy1-5-[(4S)-2-oxo-3-(2-oxo-2- [
[3-(trifluoromethyl)phenyl] amino} ethyl)-4-
(propan-2-yDimidazolidin-1-yl]pyridine-2-carboxamide [0099]  [0100]
(1) A suspension of
2-[(5S)-3-(6-bromopyridin-3-y1)-2-oxo-5-(propan-2-
yl)imidazolidin-1-y1]-N-P-(trifluoromethyl)phenyllacetamide (100 mg),
potassium carbonate (43 mg), and Pd(PPh3)4 (24 mg) in DMF/ethanol
(2:1, 2.1 mL) was stirred under atmosphere of carbon monoxide gas at
80C for 1.5 hr. Saturated aqueous sodium hydrogen carbonate solution
was added thereto, the mixture was washed with ethyl acetate, and the
organic layer was washed with water and brine. After concentration
under reduced pressure, the residue was purified by preparative HPLC
to afford methyl 5-[(4S)-2-oxo-3-(2-oxo-2-1[3-
(trifluoromethyl)phenyl] amino}
ethyl)-4-(propan-2-yDimidazolidin-1-yl]pyridine-2- carboxylate (50
mg). (ESI pos.) m/z : 465([M+H]+) (2) To a solution of methyl
5-[(4S)-2-oxo-3-(2-oxo-2-1[3- (trifluoromethyl)phenyl]aminol
ethyl)-4-(propan-2-ypimidazolidin-l-yl]pyridine-2- carboxylate (50
mg) in methanol/water (2:1, 1.5 inL) was added 6M aqueous sodium
hydroxide solution (27 ?AL), and the mixture was stirred at room
temperature for 1 hr, followed by at 60C for 1 hr. After 2M
hydrochloric acid was added thereto to make the mixture acidic, the
resulting mixture was extracted with chloroform. The organic layer
was concentrated under reduced pressure to afford
5-[(45)-2-oxo-3-(2-oxo-2-{[3- (trifluoromethyl)phenyl] amino}
ethyl)-4-(propan-2-yl)imidazolidin-1-yl]pyridine-2-  - 53 -
carboxylic acid (43 mg). (ESI pos.) m/z : 451([M+H]+) (3) According
to the similar procedure as in Working Example 1, the title compound
(33 mg) was obtained from
5-[(45)-2-oxo-3-(2-oxo-2-1[3-(trifluoromethyl)phenyllaminolethyl)-4-
(propan-2-yl)imidazolidin-1-yl]pyridine-2-carboxylic acid (43 mg) and
dimethylamine (solution in THF). Working Example 9
2-[(5S)-3-(5-Fluoropyrimidin-2-y1)-2-oxo-5-propylimidazolidin-l-y1]-N
44- (trifluoromethyppyridin-2-yllacetamide [0101] [Formula 28] F3CF3C
0 0 N3,),,E -1'1 NN [0102] A solution of
245S)-2-oxo-5-propylimidazolidin-1-ylkN44-
(trifluoromethyDpyridin-2-yl]acetamide (70 mg),
2-chloro-5-fluoropyrimidine (33 mg), Pd2(dba)3 (22 mg), Xantphos (24
mg), and sodium tert-butoxide (30 mg) in toluene was stirred at 80C
for 2 hr. Saturated aqueous sodium hydrogen carbonate solution was
added thereto, followed by extraction with ethyl acetate and drying
over anhydrous magnesium sulfate. The desiccant was filtered off, the
solvent was distilled off under reduced pressure, and the residue was
purified by preparative HPLC to afford the title compound (27 mg).
Working Example 10 N-[6-(Difluoromethyl)pyridin-3-y1]-2- {(5
S)-5-(2-methylpropy1)-2-oxo-346- (trifluoromethyppyridin-3-yl]
imidazolidin-l-yl acetamide [0103]  [Formula 29] Me0  RN0 NN  [0104]
(1) Lithium borohydride (27 mg) was added to a solution of methyl
54({(5S)-5-(2-
methylpropy1)-2-oxo-346-(mifluoromethyl)pyridin-3-yl]itnidazolidin-1-
yHacethyftamino]pyridine-2-carboxylate (160 mg) in THF (2 mL), and
the mixture was stirred at room temperature for 18 hr. Saturated
aqueous ammonium chloride solution was added thereto, followed by
extraction with chloroform. The solvent was distilled off under
reduced pressure, and the residue was purified by preparative HPLC to



Working Example 12 N-(6-Cyclopropylpyridin-3-yI)-2-
{(5S)-5-(2-methylpropy1)-2-oxo-346-
(trifluoromethyppyridin-3-yl]imidazolidin- 1acetamide [0107] [Formula
31]   CF30 N NNN N  - 56 - [0108] A solution of
N-(6-bromopyridin-3-y1)-2- {(55)-5-(2-methylpropy1)-2-oxo-346-
(trifluoromethyl)pyridin-3-yllimidazolidin-1-y1)acetamide (50 mg),
cyclopropyl boronic acid (17 mg), palladium acetate (1.1 mg),
triphenylphosphine (2.6 mg), and potassium carbonate (41 mg) in
toluene/water (= 20:1, 1.5 mL) was stirred at 110C for 9 hr.
Additional cyclopropyl boronic acid (35 mg) was added thereto, and
the mixture was further stirred at 110C for 6 hr, followed by at 80C
for 2 hr. The solvent was distilled off under reduced pressure, and
the residue was purified by preparative HPLC. After further
purification by PTLC (NH silica gel, hexane/ethyl acetate = 1:1), the
resulting solid was washed with isopropyl ether to afford the title
compound (2.5 mg). [0109] Tables 1-1 to 1-26 show the structural
formulae and instrumental data of the compounds shown in Working
Examples 1 to 12 and compounds synthesized in manners similar to
those of the exemplified compounds. Each number shown in the column
of "Example" in the tables indicates which one of the above Working
Examples 1 to 12 the synthesis of each intended compound was based
on. The column of "Configuration" shows the configuration of the
carbon atom to which R4 is attached in the inventive compound as
represented by formula [I], and the term "racemate" refers to a
racemic mixture. [0110]  - 57 - [Table 1-1] Compound Example
Structure  confi guraton (ESI pos.) m/z (ESL neg.) m/z 1H-NMR  1 FH0
N c) racemate 405( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.98
(t, J=7.3 Hz, 3 H), 1.33 - 1.42 (m, 2 H), 1.51 - 1.57 (m, 1 H), 1.81
- 1.89 Cm, 1 H), 3.52 Idd, J=8.7, 7.3 " Hz 1 H) 3.77 - 3.86 (m, 2 H),
3.92 (s, 3 H), 3.96 (t, J=8.9 Hz, 1 H), 4.13 (d, J=15.6 Hz, 1 H),
6.53 (if. J=8.7, 2.3 Hz, 1 H), 6.77 (d. J=9.2 Hz, 1 H), 7.09 - 7.15
Cm, 2 H). 8.03 (dd, J=9.2, 2.8 Hz, 1 H), 8.10 (d, 3=2.8 Hz, 1 H),
8.94 (hr. s.. 1 H) 2 2 F F 4r--,-F rx.a;-- o, r= r h racemate 489
([M+H]+)  3 



2 /\ v----", ).-, -1IIF 0 racemate 475([10+Hl+)  4 2 FF \---r \ c,"
IF _ racemate 443( [MrsH] 4)  5  2 FF H \ .r.--JI I o'N-- \ \---) F
)--- racemate 457 ( [M+H]+)  6 2 F H -Nl?,'.> -----.c />----\NT4ifF
o\r F( R 475( [M+H]+)  7 2 F. F 



i0LJ F-...FF F S 475 ( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.89 (d, ..1=6.6 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H), 1.21 - 1.35 (m, 2
H). 2.22 - 2.32 (m, 1 H), 3.60 - 3.71 (m, 1 H), 3.90 - 3.97 (m, 2 H),
3.99 - 4.06 (m, 1 H), 4.08- 4.15 (m. 1 H), 7.34 - 7.39 (m, 1 H), 7.40
- 7.47 (m, 1 H), 7.63 - 7.70 (m, 2 H), 7.85 (s, 1 H). 8.28 - 8.37 (m.
1 H). 8.71 (br. s., 1 H), 8.80 (d, .1=2.9 Hz. 1 H) 8 2  F'' N'" `'
-Cr %_ C 7\ S 529(CM Hi+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.93 -
1.89 (m. 13 H). 3.56 - 3.63 Cm. 1 H), 3.94 - 4.04 Cm. 2 H), 4.07 -
4.16 (m, 2 H), 7.33 - 7.38 Cm, 1 H), 7.36 - 7.44 (m, 1 H), 7.63 -
7.69 (m, 2 H), 7.83 (s. 1 H), 8.27 (dd, J=8.7, 2.5 Hz, 1 H). 8.57 (s,
1 H), 8.81 (d. J=2.5 Hz, 1 H) 9 2 F ,'-----c\r-ii,......,y ',. _1)/-,
-0 - , ' S 469( (M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.86 (d.
J=6.6 Hz, 3 1-0. 1.03 (t, J=7.4 Hz, 3 H), 1.23 - 1.35 Cm, 1 H), 1.37
- 1.47 (m, 1 H), 1.97 - 2.06 (m, 1 H), 3.65 (dd, J=9.5, 6.6 Hz, 1 H),
3,91 It, 3=9.5 Hz, 1 H), 4.01 - 4.06 Cm. 2 H). 4.07 - 4.12 (m, 1 H),
7.35 - 7.40 (m, 1 H), 7.41 - 747 (m, 1 H), 7.64- 7.72 (m, 2 H). 7.86
Cs. 1 H). 8.29 - 8.37 (m, 1 H), 870 (br. s., 1 H), 8.79 (d, J=2.5 Hz,
1 H)  - 58 - 0111Table 1-2] Compound Example Structure Configuration
(Es! pos ) m/z  (ESI neg.) m/z 1H-NMR 10 2 fr--)* F 



o S 489 ([Mz-H]+) (d. J=6.2 Hz, 3 H), 1.03 (d, 3=6.2 Hz, 3 H), 1.46
-I...\ 1H NM R (600 MHz, CHLOROFORM-d) d ppm 1.01 1.88 (m, 3 H), 3.61
(dd, 3=8.9, 7.6 Hz, 1 H), 3.93- 4.02 (m, 2 H). 4.08 - 4.13 (m, 1 H).
4.16 (d, J=15.7 Hz. 1 H), 7.35 - 7.40 (m, 1 H), 7.41 - 7.47 (m, 1 H),
7.64 - 7.71 (m, 2 H). 7.84 (s, 1 H), 8.26 - 8.34 (m, 1 H), 8.53 (hr.
s., 1 H), 8.78 (d. J=2.9 ku. 1 H) 11 2 FF 0 NN .....-F \ri-Nr 0, S
447 ( [M+Na3) 1H NMR (600 MHz, CHLOROFORM-d) d PPm 0.87 (d, 3=7.0 Hz,
3 H), 1.01 (d. 3=7.0 Hz, 3 H), 2.14 - 2.25 (m, 1 H), 3.79 - 3.92 (m,
2 H), 3.99 -4.14 (m. 3 H), 7.28 - 149 (m, 3 H), 7.58 - 7.69 Cm. 1 H),
7.83 (bz. s., 1 H), 8.15 (d, J=2.9 Hz, 1 H), 8.22 - 8.35 (m, 1H),
9.05 (br. s., 1 H) 12 2 F -rv,-. TA S 509 ( [M+HI-z) 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 3.53 (d, J=16.1 Hz. 1 fro, 3.77 (dd, J=9.3, 7.6
Hz, 1 H), 4.16 (d, J=16.5 Hz, 1 H), 4.26 (t. J=9.3 Hz. 1 11), 4.98
(dd. J=9.3, 7.6 Hz, 1 H). 7.22 - 7.40 (m, 7 H), 7.46- 7.52 Cm. 1 H).
7.59 (d, 3=9.1 Hz, 1 H), 7.70 (s,1 H), 7.99 (br. s., 1 H), 8.27 (dd,
J=8.7. 2.5 Hz, 1 H), 8.68 (d. J=2.5 Hz. 1 H) 1 3 2 FF zz---- \
\,2rj0r.J., .,,,,/p"),--- \ \'`j61 S 489( [lv1+1-1]+) 1H NMR (600
MHz, CHLOROFORM-d) d ppm 1.05 Cs. 9 H), 3.63 (dd, 3=9.5. 5.4 Hz, 1
H), 3.72 (dd. J=9.5, 5.0 Hz, 1 H). 4.00 (d, 3=16.1 Hz, 1 H), 4.06 (t.
J=9.5 Hz, 1 H), 4.34 (d, 3=16.1 Hz, 1 H), 7.35- 7.40 rm. 1 H), 7.41 -
7.46 (m. 1 H), 7.66- 7.71 (m, 2 H), 715 (s. 1 H), 8.33 (dd, 3=8.7.
2.5 Hz, 1 H). 8.76 - 8.82 (m, 2 H) 14 2 FF F 0,,,_41.,;,_ \\_.,F
\\ff---.)1., 1,_-"NjF 6\/ C , 



S 461 ( [M+H)+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.00 (t. J=7.4
Hz. 3 H), 1.64- 1.73 (m. 1 H), 1.92 -2.00 (m, 1 H), 3.59 - 3.64 (m, 1
H), 3.90 - 3.96 (m, 1 H). 4.01 (d, 3=15.7 Hz, 1 H), 4.06 - 4.16 (m, 2
H), 7.33 - 7.38 Cm, 1 Hi, 7.40 - 7.46 (m. 1 H), 7.63 - 7.70 (m. 2 H),
7.85 (s, 1 H), 8.32 (dd, 3=8.7, 2.5 Hz, 1 H), 8.56 (hr. s., 1 H),
8.79 (d, 3=2.5 Hz, 1 H) 1 5 2 F 7 \r---c\c-ini0 I' - -47---N11-1N,---
/ -----\ S 485 ([M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d.
J=6.6 Hz, 3 Hi, 1.01 (d, 3=6.6 Hz, 3 H), 2.19 - 2.30 (m, 1 H). 3.58
(dd. J=8.9, 6.4 Hz, 1 H), 3.93 - 3.89 (m, 1 H), 3.90 - 3.95 (m, 1 H),
4.00 - 4.11 (m, 2 H), 7.31 - 7.48 (m, 3 H), 7.64 (d. J=8.3 Hz, 1 H),
725 (s, 1 H), 8.06 -8.15 (m, 1 H). 8.40 (d, J=2.9 Hz. 1 H), 8.84 (hr.
s., 1 H) 1 6 2 --ENI`-'-4 'IN --- V- \ _1,0'F 0\/-- ---S , S 443 (
[M+Hl+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d, 3=7.0 Hz. 3 H),
1.03 (d, 3=6.6 Hz. 3 H). 2.20 - 2.31 (m, 1 H). 3.66 (dd, J=7.8, 5.0
Hz, 1 H), 3.86 - 3.99 (m. 3 H). 4.13 (d. 3=15.7 Hz, 1 H), 6.52- 6.60
(m. 1 H), 7.10 - 7.18 (m. 2 H), 7.69 (d. J=8.7 Hz, 1 H), 8.33 (dd,
J=8.7, 2.5 Hz, 1 H). 8.75 - 8.83 (m, 2 H) 17  F F. ,---z-- ) _'(,,'
'Li z' - \  S 475( [M+1-1]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.90 (d, 3=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.20 - 2.29 (m, 1
H). 3.66 (dd. J=8.5, 5.6 Hz, 1 H), 3.87 - 4.05 (m, 3 H), 4.28 (d.
J=16.1 Hz. 1 H), 7.26 - 7.30 Cm, 1 H), 7.55 - 7.59 (m. 1 H), 7.61 -
7.64 (m, 1 H), 7.68 (d...1=8.7 Hz. 1 H). 8.12 - 8.21 (m, 1 H), 8.36 -
8.45 (m, 2 H), 8.76 (d, 3=2,5 Hz, 1 H) 18 3 FF H0,,,,,N N \ 



/1INN'Ai"-.F Nc_J ---< 1 S 476 ( [M+Hl+) 1H NMR (600 MHz.
CHLOROFORM-d) d ppm 0.92 (d..1=6.6 Hz, 3 H), 1.04 (d, J=6.6 Hz, 3 H),
2.20 0. J=1.0 Hz, 1 H), 3.61 -3.70 (m, 1 H), 3.91 -4.03 (m. 3 H),
4.32 (d, J=16.5 Hz, 1 H), 7.44 (d, J=7.8 Hz, 1 H), 7.67 (d, J=9.1 Hz,
1 H), 7.88 (t, J=8.1 Hz, 1 H). 8.37 (d, J=8.7 Hz, 1 1-1), 8.40 -8.46
(m, 1 H), 8.55 (br. s. 1 H). 8.74 (d, 3=2.5 Hz, 1 H)  - 59 - [0112]
[Table 1-3] Compound Example Structure Configuration (Esi P".) miz
CES1 ea) miz 1H-NMR 19 3 N 9 I,F 0erk7 '- fl-F\ ----( S 476C [M+H]+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91 (d, 3=7.0 Hz, 3 H), 1.04
(d, 3=7.0 Hz, 3 H). 2.19 - 2.25 (m, 1 H), 3.61 - 3.68 (m, 1 H). 3.92
- 3.98 (m, 2 H), 4.06 (d, 3=16.5 Hz, 1 H), 4.23 (d. J=16.5 Hz, 1 H),
7.26 - 7.30 (m, 1 H), 7.66 (d, J=8.7 Hz. 1 H), 8.40 - 843 Cm. 1 H),
644 - 8.48 (m. 2 H), 8.74 (d. J=2.9 Hz, 1 H). 8.85 (br. s., 1 H) 20 4
----"N ___4--- \ N--,_ o , \ S 432( [M+E] +) 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.89 (d, 3=7.0 Hz, 3 LO, 1.04 (d, 3=7.0 Hz, 3 H),
2.23 - 2.31 (m, 1 H). 3,60 - 3.69 (m, 1 H), 3.89 - 4.01 (m, 2 H),
4.04 - 4.14 (m, 2 H), 7.34- 7.41 (m. 1 H), 7.41 - 7.47 (m, 1 Hi, 7.62
- 7.73 (m, 2 H), 7.85 (s. 1 1-1), 8.30 (dd, 3=8.7, 2.5 Hz, 1 H), 8.59
(br. 5., 1 H). 8,81 (d, 3=2.5 Hz. 1 H) 21 5 FF 



i---..) %.,__'77-- \14N---1_'. .3 o'/ \ S 473( [M+H]+) 1H NMR (600
MHz, CHLOROFORM-d) d ppm 0.91 (d, J=6.6 Hz, 3 H), 1.03 (d, 3=6.6 Hz,
3 H), 2.26 (td. J=6.9, 3.1 Hz, 1 H), 3.66 (dd, 3=7.6, 5.2 Hz, 1 H),
3.87 - 3.94 Cm. 2 FO. 3.97 (d, J=15.7 Hz, 1 H), 4.16 (d, 3=15.3 Hz, 1
H), 6.45 "6.49 (m, 1 H). 7.33 - 7.47 (m. 2 H), 7.65 - 7.70 (m, 1 H).
7.71 -7.75 (rn, 1 H). 7.88 (s, 1 H), 7.99 (d, 3=9.1 Hz. 1 H), 8.19-
8.25 (m, 1 H). 8.52 (d, 3=2.5 Hz, 1 H), 8.55 (d, 3=2.5 Hz, 1 H), 8.91
(br. s., 1 H) 22 6 F H0r,....."-N ii--`N---1,,N. L_J S 450( [M+H]+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d, J=6.6 Hz. 3 H), 0.97
(d, J=7.0 Hz. 3 H), 2.14 - 2.25 (m, 1 H), 3.07 (s. 6 1-1), 3.55 (dd,
J=8.5. 6.0 Hz, 1 H), 3.72- 388 (m, 3 H), 4.15 (d, J=15.3 Hz, 1 H),
6.55 (d, 3=9.5 Hz. 1 H), 7.30 - 7.45 (m, 2 H). 7.64 - 7.72 (m. 1 H),
7.80 -7.88 (m, 2 Hi, 8.12 (d, J=2.5 Hz, 1 H), 9.19 (hr. s., 1 H) 23 7
F.F oN h)1--..,,A. 6..\__/ --,,z S 449 ( [M+H3+) 1H NMR (GOO MHz,
CHLOROFORM-d) d ppm 0.88 (d, J=6.6 Hz, 3 H), 0.96 (t, 3=7.2 Hz, 3 H),
1.00 (d, 3=7.0 Hz. 3 H), 1.65 - 1.81 (m. 2 H), 2.15- 2.28 (m, 1 F1).
2.69 -2.80 (m. 2 Hi, 3.55 - 3.65 (m. 1 H), 3.83 - 3.93 (m, 2 H), 3.96
- 4.14 (m, 2 H), 7.05 - 7.18 (m. 1 H). 7.28 - 7.42 (m, 2 H), 7.57 -
7.67 (m, 1 Hi, 7.85 Cs, 1 H), 8.01 - 6.09 (m, 1 H). 8.57 (d. 3=2.5
Hz. 1 H), 9.10 (br. s. 1 H) 24 3 N \ F Li0r,-.Ny_Arr 1,"./!5 o  S
432( [M+F] +)  1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d. 3=7.0
Hz, 3 H), 1.04 (d, 3=7.0 Hz, 3 H), 2.22 - 2.30 (m, 1 H), 3,66 (dd.
3=7.4, 4.5 Hz, 1 H), 3.89 - 4.00 (m, 3 H), 4.16 (d. 31 5.7 Hz, 1 H).
7.38 - 7.45 (m, 2 H), 7.62 - 7.66 (m, 1 H), 7.69 (d. 3=8.7 Hz, 1 H).
7.99 (s, 1 H), 8.32 (dd, 3=8.7, 2.5 Hz, 1 H). 8.81 (d, J=2.5 Hz, 1
H). 8.87 (br. s., 1 H) 25 3 F , ,..,:-......,_ _il0"..,N,>F F"', \-0
-1\,... rc_,/,1l'ir 



o\ _j S 491( [M+H1+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d,
J=7.0 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H), 2.22 - 2.31 (m, 1 H), 3.62 -
3.68 (m, 1 W. 3.90- 3.97 (m. 2 H), 3.99 -4.04 (m, 1 H), 4.08 - 4.14
(m, 1 H), 6.96 - 7.01 (m, 1 H). 7.31 - 7.36 (m, 2 H), 7.59 (s, 1 H),
7.68 (d. 3=9.7 Hz, 1 H), 8.33 (dd. 3=8.7, 2.5 Hz, 1 H), 8.63 (br. s.,
1 H), 8.80 (d, J=2.5 Hz, 1 H) 26 3 F--1-8F \",----\,...AS'i,---- - \
". ,,,hi\i/NN___ 0\ _ J ---ti 5 507( [M+H]+) 1H NMR (600 MHz,
CHLOROFORM-d) d PPm 0.89 (d, 3=6.6 Hz, 3 H), 1.04 (d, 3=7.0 Hz, 3 H),
2.23 - 2.31 (m, 1 H), 3.63 - 3.68 (m, 1 FO. 391 - 3.97 (m, 2 H),
4.00- 4.05 (m. 1 H), 4.10 - 4.14 (m. 1 H), 7.36- 7.43 (m. 2 H), 7.62
- 7.66 (m, 1 Hi, 7.68 (d, 3=8.7 Hz, 1 H), 7.87 (s, 1 H). 8.34 (dd.
3=8.7, 2.5 Hz, 1 H). 8.62 (br. s., 1 W. 8.80 (d. 3=2.5 Hz. 1 H) 27 3
aF \F-----Nr..41 1'\ ----- \ 1l1\\ _./1 0\ liF --- \ S 441 ([M+H]+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d, 34.6 Hz, 3 H). 1.03 (d,
3=7.0 Hz, 3 H). 2.21 - 2.31 (m, 1 H), 3.60 - 3.69 (m, 1 H), 3.89 -
3.96 (m. 2 H). 3.98 - 4.05 Crn, 1 H). 4.07 - 4.14 (m, 1 H), 7.06 -
7.14 (m, 1 H), 7.24 (t, 3=8.3 Hz. 1 H). 7.31 - 7.36 Cm. 1 H). 7.61 -
7.73 (m, 2 H). 8.33 (dd, J=8.7. 2.5 Hz, 1 H), 8.57 (br. s., 1 H),
8.80 (d, 3=2.5 Hz, 1 H)  - 60 - [0113] [Table 1-4] compound Example
Structure Confiduraton (ES pos.) Rile (851 neg.) nye 1H-NMR 28 3
r0risrA___ A . ___IF 



6\/ - \ S 435( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d.
J=6.6 Hz, 3 H). 1.03 (d. J=7.0 Hz, 3 H). 2.23 (s, 3 H), 2.27 - 2.31
(in, 1 H), 2.31 (s, 3 H). 3.63 (dd. J=6.8, 4.3 Hz, 1 H), 3,86 - 3.97
(m, 2 H), 4.01 - 4.14  Cm. 2 H), 6.88 (d, J=7.8 Hz, 1 H), 7.05 (d,
3=7.4 Hz. 1 H), 7.66 (d, 3=8.7 Hz, 1 H), 7.76 (s, 1 H), 8.24 (br. s.,
1 H), 8.27 - 8.34 (m, 1 H), 8.82 (d, 3=2.5 Hz. 1 H) 29 3 _-0F F \_.
_ic,/_bF o 0%/ / '--1 S  4671 ft/1+W+) (d. 3=6.6 Hz, 3 H), 1.02 (d,
3=7.0 Hz. 3 H), 2.19 -I217 (m, 1 H). 3.63 (dd, J=9.1, 6.2 Hz, 1 H),
3.78 (s, 1H NMR (600 MHz, CHLOROFORM-d) d PPrn 0.90 3 H), 3.82 (s' 3
H), 3.87 - 4.03 (m. 3 H), 4.31 (d. 3=16.1 Hz, 1 H), 6.59 (dd, J=8.9,
3.1 Hz, 1 H), 6.79 (d. J=9.1 Hz. 1 H), 7.66 (d, J=9.1 Hz, 1 H), 8.04
(d, J=3.3 Hz, 1 H), 8.36 (dd, 3=8.7. 2,5 Hz, 1 H), 8.45 (br. a, 1 H).
8.81 (d. 3=2.5 Hz. 1 H) 30 3 Fi'-'0,---FNIF Clk,rakric-F
\--L)---\N't.-I F--1----18 i 4--\ \--F F -- \' S 475 ( [1?11+H]+) 1H
NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d. 3=7.0 Hz. 3 H), 1,03 (d.
3=7.0 Hz. 3 H), 2.22 - 2.31 (m, 1 H), 3.60 -3.71 (m. 1 H), 3.89 -
3.98 (m, 2 H), 3.99 - 4.06 (m, 1 H), 4.10 - 4.18 (m, 1 H),7.53 - 7.60
(m, 2 H), 7.63 (d, 3=8,3 Hz. 2 H). 7.68 (d, J=87 Hz. 1 Hi 8.30 (dd,
3=8.7, 2.5 Hz, 1 H), 8.77 - 8.85 (m. 2 H) 31 3 F. /0.."'N,r2,c,..F 1
`\,I//-0.- \,,F I/ ----- \ S 450( [ M+H] +1 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.89 (d. J=6.6 Hz. 3 H), 1.02 (d, J=7.0 Hz, 3 H),
2.23 - 2.32 (m, 1 H), 2.95 (s, 6 H), 3.63 (dd, J=8.7, 5.8 Hz, 1 H),
3.88- 3.98 Cm. 2 H), 3.98 - 4.05 (m, 1 M. 4.07 - 4.13 (m, 1 H). 6.46-
6.52 (m. 1 H), 6.73- 6.78 (m. 1 H), 7.03 (s. 1 H), 7.16 (t, 3=8.3 Hz,
1 H), 7.66 (d, 3=8.7 Hz, 1 H), 8.16 (br. s., 1 H), 8.34 (dd. 3=8.7.
2.5 Hz, 1 H), 8.80 (d, 3=2.5 Hz, 1 H) 32 3 



ogeoF /,-..,, ,;,,,11/,N-1.01'F \ S 485( Und+md+) 1H NM R (600 MHz,
CHLOROFORM-d) d ppm 0.89 (d. J=6.6 Hz, 3 H). 1.04 (d, J=7.0 Hz, 3 H),
2.22 - 2.31 Cm. 1 H), 3.06 (s. 3 H). 3.63 - 3.71 Cm, 1 H). 3.89 -
3.98 (m, 2 H), 4.00 - 4.07 (m, 1 H), 4.10 - 4.18 (m, 1 H), 7.52 (t.
J=8.1 Hz, 1 H), 7.65 - 7.73 Cm, 2 H), 7.83 - 7.90 (m, 1 H). 8.05 -
8.10 Cm. 1 H), 8.31 - 8.37 (m. 1 H), 8.78 - 8.82 (m. 1 H), 8.84 (s, 1
H) 33 2 Dji-Y \- \ii--- \-:N 0h\ ,LF  , S r% ?-,_-/ S 523 ( [M+H1+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 2.84 (dd, J=13.6, 8.7 Hz, 1 H),
3.29 (dd. J=13.6, 5.0 Hz, 1 H), 3.65 (dd, J=9.3. 6.4 Hz, 1 H), 3.93
(t, J=9.1 Hz, 1 H), 4.04 -4.09 (m. 1 H), 4.15 - 4.19 (m, 1 H). 4.23 -
4.31 (m, 1 H), 7.18 - 7.24 (m. 2 H), 7.27 - 7.39 (m, 4 H), 7.41 -
7.48 (m, 1 H), 7.59 - 7.70 (m. 2 H). 7.84 (s, 1 H), 8.15 -8.23 (m, 1
H), 8.36 (br. s., 1 H), 8.74 (d, 3=2.5 Hz, 1 H) 34 2 FF HF
,---,,-..-v-- 6L_, ) S 475( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d
ppm 1.02 (t. J=7.2 Hz, 3 H), 1.36 - 1.48 (m, 2 H), 1.58 - 1.68 (m,1
H), 1.86 - 1.96 (m, 1 H), 3.62 (dd, J=9.1. 7.0 Hz, 1 H). 3.92- 3.98
(m, 1 H), 4.01 (d. 3=16.1 Hz. 1 H). 4.06 - 4.18 (m, 2 H), 7.34 - 7.40
(m, 1 H), 7.40 - 7.47 (m, 1 H), 7.63 - 7.71 (m, 2 H), 7.85 (s. 1 H).
8_31 (dd. J=8.7. 2.5 Hz, 1 H). 8,57 (br. s., 1 H). 8.78 (d. J=2,5 Hz.
1 H) 35 5 FF , N00_00N,Niz`N ,N7 /NN'N0' 3 ---S- , S 507 (. [m+H]e)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91 (d, 3=6,6 Hz, 3 H), 1.04
(d. J4.1) Hz, 3 H), 2.24 - 2.30 (m, 1 H), 3.62 - 3.69 (m, 1 H), 3.89
- 3.96 (m, 2 H), 4.01 (d. 3=15.7 Hz. 1 H), 4.14 (d, 3=15.7 Hz, 1 H),
7.21 (s, 1 H), 7.34 - 7.40 (m. 2 H), 7.42 - 7.47 (m. 1 H), 7.60 -
7.63 (m, 1 H), 7.68 - 7.73 (m, 1 H). 7.86 (s, 1 H), 8.29 (s. 1 H).
8.35 - 8.40 (m, 1 H). 8.49 (d, 3=2.5 Hz, 1 H). 8.86 (br. s., 1 H) 



36 3 F H0r /2-----k\r-,-N-- cr-J 0\/ or\- .\. S 437 CC M+H]+) 1H NMR
(600 MHz, CHLOROFORM-d) d ppm 0.84 (d, J=6.6 Hz, 3 H), 0.98 (d, 3=7.0
Hz, 3 H), 2.17 - 2.27 (m, 1 H), 3.57 - 3.63 (m, 1 H), 3.75 (s, 3 Hi
3.83 - 3.92 (m. 2 H). 3.96 - 4.05 (m, 2 H), 6.61 - 6.65 (m, 1 H),
6.91 - 6.96 (m, 1 H), 7.17 (t. 3=8.3 Hz, 1 H), 7.20 - 7.23 (m. 1 H),
7.62 (d, 3=8.7 Hz, 1 H). 8.25 - 8.32 (m. 2 H), 8.74 (d, 3=2.5 Hz. 1
H)  - 61 - [0114] [Table 1-5] Compound Example Structure Gout-gran
(ESI pos.) mix (Esr neg.) mix 1H-NMR 37 3 (-----, 0...[ `!-----0-34
'\,..3F '-- S 499 ( [M.H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.87
(d. 3=6.6 Hz, 3 H), 1.01 (d, J=7.0 Hz 3 H), 2.17 - 2.30 (m, 1 H),
3.59 - 3.67 (m, 1 H), 3.86 - 3.95 (m, 2 H), 3.99 - 4.11 (m, 2 H),
6.71 - 6.78 (m. 1 H), 7.00 (d, J=7.8 Hz, 2 H), 7.07 - 7.14 (m. 1 H),
7.17 - 7.37 (m. 5 H), 7.66 (d, 3=8.7 Hz, 1 H), 8.33 (dd. J=8.7, 2.5
Hz, 1 H), 8.39 (br. s., 1 H), 8.72 - 8.80 (m. 1 H) 38 3 "N c.* i'-`
.9,-101'9, - -K x , -x.,,,, ..,,_ \_,,, r 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.90 (d, J=7.0 Hz, 3 H), 1.03 (d. 3=7.0 Hz. 3 H),
2.23 - 2.34 (m. 1 H), 2.79 (s. 3 H), 3.62 - 3.67 (m. 1 H), 3.90 -
3.99 Cm, 2 H), 4.10 (s, 2 H). 7.43- 7.53 (m, 2 H), 7.64 - 7.73 (m, 2
H), 7.81 (d, J=7.4 Hz, 1 H), 8.19 - 8.25 (m, 1 H), 8.34 (dd. J=8.7,
2.5 Hz, 1 H). 8.53 (s. 1 H), 8.67 (d, J=5.0 Hz, 1 H), 8.82 (d, J=2.5
Hz, 1 H) 3 9 



3 In) ,...1,- c,......-% A"N \ __21--f .,\ Xxx_ii..X-N---10.0'n
C:,--? --- S 483( (M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d. J=7.0 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H). 2.24 - 2.34 (m, 1 H),
3.65 (dd, 3=8.1, 5.2 Hz. 1 H), 3.89 - 3.99 (m, 2 H). 4.04- 4.14 (m. 2
H), 7.32- 7.47 (m, 5 H). 7.52 Cs. 1 H), 7.56 - 7.60 (m, 2 H), 7.67
(d, 3=8.7 Hz, 1 H), 7.75 (s, 1 H), 8.35 (dd, J=8.7. 2.5 Hz, 1 H).
8.46 (br. s., 1 H), 8.77 - 8.84 (m, 1 H) 40 3 wII, )r----NNN--- 'F
o\/ --- \" S 426 ([M+H]+) 1H NMR (600 MHz. CHLOROFORM-d) d PPm 0.88
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H). 2.20 - 2.29 (m. 1 H),
3.67 (dd. 3=8.7, 5.8 Hz, 1 H), 3.87 - 4.00 (m, 3 H). 4.17 (d, 3=15.7
Hz, 1 H), 7.16 (d, J=5.4 Hz, 1 H), 7.29 - 7.34 (m, 1 H), 7.69 (d,
3=9.1 Hz, 1 H), 8.10 (d, J=5.8 Hz, 1 H), 8.26 - 8.32 (rn, 1 H), 8.82
(d, 3=2.9 Hz, 1 H), 9.17 (br. s., 1 H) 41 3 F l0 IIfr --- F, . - -
\-' \ S 426 ( [M+F] -0 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d,
J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H). 2.22 - 2.31 Cm. 1 H), 3.67
(dd, 3=7.6, 4.3 Hz, 1 H), 3.91 - 3.97 Cm. 2 H), 4.00 (d, J=15.7 Hz, 1
H), 4.16 (d. .1=15.7 Hz, 1 H), 6.92 (dd. 3=8.7. 3.3 Hz, 1 H), 7.68
(d, 3=8.7 Hz, 1 H), 8.09 - 8.16 (m, 1 H), 8.23 - 8.28 (m, 1 H), 8.30
- 8.35 Cm, 1 H), 8.74 (br. s., 1 H), 8.80 (d. J=2.5 Hz, 1 H) 42 3 0F
(>1S...--,-\--r ./..\\/IF t.1---..___-, -\.__/ F---( \ 



S  477 ( INI+Hl+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.94 (d, J=7.0
Hz, 3 H). 1.02 (d, J=7.0 Hz, 3 H), 2.06 - 2.22 (m, 1 H), 3.62 (dd,
J=8.9, 6.4 Hz, 1 H), 3.91 - 3.98 (m 1 H), 4.00 - 4.06 (m 1 H), 4.34
(d, 3=17.8 Hz, 1 H)', 4.86 (d. 3=17.8 Hz, '1 H), 7.36 (d, J=5.0 Hz, 1
H). 7.64 (d. J=9.1 Hz, 1 H). 8.33 - 8.41 (m. 1 H). 8.51 (br. s.. 1
H), 8.76 (d, 3=2.9 Hz, 1 H), 8.86 (d, J=5.0 Hz, 1 H) 43 3 FF
F--,ryH0r__-_rv /N L r Nsirm,_4\F \ 5 482( [M+H]+) 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.88 (d. J=6.6 Hz, 3 H), 1.03 (d, J=6.6 Hz, 3 H).
2.13 - 2.26 (m, 1 H), 3.66 (dd, 3=9.1, 5.8 Hz, 1 H), 3.84 - 4.01 (m.
2 H), 4.11 -4.24 (m, 2 H), 7.37 - 7.46 (m, 1 H), 7.68 (d, 3=8.7 Hz, 1
H), 8.37 - 8.47 (m. 1 H), 8.71 (d, J=2.5 Hz, 1 H), 9.95 (br. s.. 1 H)
44 5 FF/ r--' 0,N1NIN -,::Thr' _.7--- \Nno--1 '-'_X 'D''.__/ 5 487 (
[M+Hi+) 1H NMR (600 MHz. CHLOROFORM-d) d ppm 0.91 (d, J=7.0 Hz, 3 H),
1.03 (d, J=7.0 Hz, 3 H), 2.23 - 2.28 (rn, 1 H), 2.31 (s, 3 H). 3.59 -
3.70 (m, 1 H), 3.85 - 3.95 (m. 2 H), 4.02 (d, 3=15.7 Hz, 1 H), 4.09 -
4.18 Cm. 1 H), 7.29 - 7.33 (m, 2 H), 7.34 - 7.40 (m. 1 H), 7.40 -
7.46 (m, 1 H), 7.66 - 7.75 (m. 1 H), 7.86 (s. 1 H), 8.20 (s. 1 H),
8.34 (dd. J=9.1. 2.9 Hz, 1 H), 8.46 (d, 3=2.9 Hz, 1 H), 8.92 (br. s"
1 H)   FF ii,0 u\/ - \ ' S 487 ( [M+H] +) 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.91 (d. 3=7.0 Hz, 3 1-1). 1.04 (d, J=6.6 Hz, 3
H), 2.23 - 2.31 (m, 1 H), 2.36 (s, 3 H), 3.62 - 3.71 (m, 1 H), 3.90-
3.97 Cm. 2 H), 4.01 (d. 3=15.7 Hz, 1 H), 4.14 (d. J=15.7 Hz, 1 H),
6.90 (s, 1 H), 7.31 - 7.40 (m, 2 H), 7.41 - 7.47 (rn, 1 H), 7.66 -
7.73 (m, 1 H), 7.81 - 7.89 (m, 2 H), 8.39 (dd, J=8.7. 2.9 Hz, 1 H),
8.59 (d, J=2.9 Hz, 1 H), 8.81 (hr. s.. 1 H)  - 62 - [0115] [Table
1-6] Compound Example Structure Corffigura ion 



(E91 pos.) m/z (ESI neg.) miz 1H-NMR 46 7 FN (\._r---N-\---,_ I --- \
S 435 ([M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d, 3=7.0
Hz. 3 H), 1.01 (d, 3=7.0 Hz. 3 H). 1.30 (t, 3=7.6 Hz, 3 H). 2.19 -
2.30 (m, 1 H). 2.62 (q. J=7.4 Hz, 2 H). 3.62 (dd. J=8.5, 6.0 Hz, 1
H),3.81 -3.96 (m. 3 H), 4.16 (d. 3=15.3 Hz, 1 H), 7.18 (d, 34.3 Hz. 1
H), 7.32 - 7.38 (m, 1 H), 7.40 - 7.46 (m, 1 H), 7.65 - 7.71 (m, 1 H),
7.86 (s, 1 H), 8.04 - 8.12 (m. 1 H), 8.56 (d, 3=2.5 Hz. 1 H), 8.99
(br. s., 1 H) 47 7 FF )r-6\ N(112. j N1%/r--- -- \ S 421( [M.H]+) 1H
NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d, 1=7.0 Hz, 3 H), 1.01 (d.
3=7.0 Hz, 3 H), 2.18 - 217 Cm, 1 H), 2.54 (s, 3 H), 3.61 (dd, J=8.3,
5.8 Hz, 1 H), 3.80- 3.96 Cm, 3 H), 4.15 (d, J=15.7 Hz, 1 H). 7.16 (d,
3=8.7 Hz. 1 H), 7,33 - 7.38 (m, 1 H), 7.39- 7.46 (m, 1 H), 7.64- 7.71
(m, 1 H), 7.85 Cs. 1 H), 8.02 - 8.09 (m, 1 H), 8.52 (d, 3=2.5 Hz. 1
H), 8.96 (br. s., 1 H) 48 8 FF 0 &,..,_, -.5 ----< \ S 4781 [M+H1+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d, 3=7.0 Hz, 3 H), 1.02
(d. 3=7.0 Hz, 3 H). 2.21 - 2.29 (m, 1 H), 3.14 (s. 3 H), 3.15 (s, 3
H). 3.61 - 3.67 (m, 1 FO, 3.86 - 3.96 (m, 2 H), 3.98 (d, 3=15,7 Hz, 1
H), 4.14 (d. 3=15.7 Hz, 1 H), 7.34 - 7.39 (m, 1 H). 7.40 - 7.46 (m. 1
H). 7.64 - 7.69 (m, 1 H). 7.73 (d. 3=8.7 Hz, 1 H), 7.86 (s. 1 H),
8.09 - 8.17 (m, 1 H), 8.75 (d. 3=2.5 Hz, 1 H), 8.83 (br. s., 1 H) 49
1 F IIINM__-\ CF 4, N-7"-nr-LNie-iP 0\/ ----,--__ F\ 5 477 ( [NA+H]+)
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d. 3=6.6 Hz, 3 H). 1.03
(d, 3=7.0 Hz. 3 H), 2.17 - 2.28 (m, 1 H), 3.85 - 3.94 (m. 2 H), 4.03
- 4.17 (m, 2 H), 4.27 (d, 3=16.1 Hz, 1 W. 8.40- 8.47 (m. 2 H), 8.82 -
8.87 (m, 3 H) 



50 3 0' ". -----\ S 425 ( [M+H]+) 1H NMR (600 MHz. CHLOROFORM-d) d
ppm 0.88 (d. 3=7.0 Hz, 3 H). 1.02 (d, J=6.6 Hz, 3 H), 2.20 - 2.32 (m.
1 H). 3.56 - 3.67 (m, 1 H), 3.87 - 3.95 (m, 2 H), 3.97 - 4.04 (m, 1
H), 4.05 -4.12 (m, 1 H), 6.96 - 7.06 (m. 2 H). 7,42 - 7.54 (m, 2 H).
7.66 (d, J=8.7 Hz, 1 H), 8.31 (dd. 3=8.7, 2.5 Hz, 1 H), 8.44 (br. s,,
1 H), 8.80 (d. 3=2.5 Hz, 1 H) 51 3 F ,-------9r,-_--9....."-1r \ F
0\/ ---- % S 441 ( [M+H]+) 1H NMR (600 MHz. CHLOROFORM-di d PPm 0.88
(d. 3=7.0 Hz, 3 H), 1.03 (d. 3=7.0 Hz. 3 H). 2.19 - 2.33 (m, 1 H),
3.60 - 3.69 (m. 1 Hi, 3.89 - 3.96 (m, 2 H), 3.97 - 4.04 Cm. 1 H).
4.06 - 4.14 (m, 1 H),7.26 (d, 3=9.1 Hz, 2 H), 7.47 (d, 3=9.1 Hz, 2
1-1). 7.67 (d, J=8.7 Hz. 1 H). 8.32 (dd, J=8.7, 2.5 Hz, 1 H),8.53
(br. s., 1 H), 8.81 (d, 3=2.5 Hz, 1 H) 52 3 '=---cN. r..-ric;
r....,---N // ' riz."..,- \\441Yr\ 12,, _-.4,-,iF ----c , S
4321[M+H1-1) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d, 3=7.0 Hz,
3 H), 1.03 (d, 3=7.0 Hz, 3 H), 2.21 - 2.31 (m, 1 H). 3.66 (dd, J=7.8.
5.0 Hz. 1 H), 3.86 -  4.02 (m, 3 ED, 4.16 (3. 3=15.7 Hz. 1 H), 7.56 -
7.72 (m. 5 H). 8.26 - 5.33 (m, 1 H), 8.83 (d. J=2.5 Hz, 1 H). 8.99
(br. s., 1 H) 53  11-%-',10..., -14""., 44% __-F , o])-----Nc_i;.,
-Fr4, F - \ S 491( [M+141+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0-89
(d, 3=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.21 - 2.34 (m, 1 Hi,
3.61 - 3.69 (m. 1 H), 3.89 - 3.97 (m, 2 H). 4.02 (s, 1 H), 4.08 -
4.15 (m, 1 H). 7.18 (d. 3=8.7 Hz, 2 H), 7.55 (d. 3=9.1 Hz, 2 H), 7.68
(d, 3=8.7 Hz, 1 H). 8.31 (dd. 34.7, 2.5 Hz, 1 H), 8.62 (br. s.. 1 H).
8.81 (d, 3=2.5 Hz, 1 H) 54 



3 A F---(: , S 483 ( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.91 (d, 3=6.6 Hz, 3 H). 1.04 (d. 3=7.0 Hz, 3 H). 2.12- 2.24 (m, 1
1-1). 3.69 (dd, 3=8.9, 6.0 Hz, 1 11). 3.88 - 4.03 (m. 2 H). 4.27 -
4.39 (rn, 2 H). 7.68 (d, 3=9.1 Hz, 1 H), 8.37 - 8.45 (m, 1 Hi. 8.73
(d. 3=2.5 Hz, 1 H)  - 63 - 0116Table 1-71 Ct818009 Example Structure
Con11986an (681 pos.) m/z (ESE neg.) rez 1H-NMR 55 3 0F o N' Nir \
NAN-. N \ li i --A S 438( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d
ppm 0.87  (d, J=6.6 Hz. 3 H). 1.02 (d, J=7.0 Hz, 3 H), 2.20 - 2.29
(m. 1 H), 3.65 (dd. J=8.1. 5.2 Hz. 1 H). 3.87 - 4.01 (m, 6 H), 4.12
(d, J=15.7 Hz, 1 H), 6.94- 6.99 (ne, 1 H), 7.00 - 7.05 (m, 1 H), 7.68
(d, J=8.7 Hz, 1 H). 8.06 (d, J=5.8 Hz, 1 H), 8.30 - 8.37 (m, 1 H).
8.71 (br. s., 1 H), 8.79 (d, J=2.5 Hz, 1 H) 56 3 F NH0N\-F N\NjF S
433 ( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d, J=7.0 Hz,
3 H). 1.04 (d, J=7.0 Hz. 3 H), 2.14 - 2.28 (m, 1 H). 3.67 (dd. 34.3,
5.6 Hz. 1 H). 3.87 - 4.00 (m, 2 H), 4,07 - 4.21 Cm, 2 H), 7.67 (d,
3=9.1 Hz, 1 H), 7.95 (dd. 34.7, 2.5 Hz, 1 H). 8.30 (d, J=9.7 Hz, 1
H), 8.37 -8.45 (m, 1 H), 8.55 - 6.61 (m, 1 H), 3.75 (d. J=2.9 Hz. 1
H), 9.03 (s. 1 H) 57 3 H0r,..0F\0 nNH-4,,, i'F 0xx 



--- \ S 438( E8A+Hl+) 1H NMR (600 MHz. CHLOROFORM-d) d ppm 0.90 (d,
J=7.0 Hz, 3 H), 1.02 (d, J=6.6 Hz, 3 H), 2.18 - 2.27 (m, 1 H), 3.63
(dd, 3=8.5. 5.6 Hz. 1 H), 3.85 (s. 3 H). 3.89 - 4.03 Cm, 3 H), 4.20 -
4.31 (m, 1 H), 6.50 (d. ,J=9.3 Hz, 1 H), 7.54 - 7.60 (m, 1 H), 7.62 -
7.73 (m, 2 H), 8.24 (br. s, 1 H), 8.37 (dd. J=8.7, 2.5 Hz, 1 Hi 8.78
(d, 3=2.5 Hz, 1 H) 58 3 1-Th-k--N 0 00N 0- e0? 4 1,/ , ----c \ S 438
( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (FL Jr7.0 Hz. 3
H), 1.03 (d, 3=7.0 Hz, 3 H), 2.22 - 2.32 (m, 1 W. 3.60 - 3.69 (m. 1
H), 3.88 - 3.97 (m, 5 H), 3.99 - 4.06 Cm. 1 H), 4.08 -4.15 (m, 1 H),
6.73  (d, J=8.7 Hz. 1 H), 7.67 (3. J=9.1 Hz, 1 H), 7.84 (dd, J=8.9,
2.7 Hz, 1 H), 8.22 (d. 3=2.5 Hz, 1 H). 8.31 - 8.39 (m. 2 H), 8.79 (d.
3=2.5 Hz. 1 H)   Ho..,-..N\ F Fr- ---< \ S 476 ( [M+H]+) 1H NMR (600
MHz, CHLOROFORM-d) d ppm 0.89 (d, 3=6.6 Hz, 3 H), 1.04 (d, 3=7.0 Hz,
3 H), 2.21 - 2.33 (m, 1 H), 168 (dd. 3=7.8. 5.0 Hz. 1 H.), 3.88 -
4.05 Cm, 3 H), 4.20 (81. 3=-15.7 Hz, 1 H), 7.64 (d, 3=8.7 Hz. 1 H),
7,69 (d, 3=8.7 Hz, 1 H), 8.25 - 8,35 (rn, 2 H), 8.70 (d. J=2.5 Hz, 1
H), 8.80 (d. J=2.5 Hz, 1 H), 9.10 (s, 1 H) 60 3 / 0F Ha0,,N,>r000Arr
Nr-='-'Li'5 \ S 438( [M+H].) 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.89 (d, J=6.6 Hz. 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.22 - 2.31 (m, 1
H). 3.61 - 3.69 Cm. 1 H). 3.86 (s, 3 H), 3.90 - 3.98 Cm, 2 H), 4.00
-4.05 On 1 H), 4,10 - 4.16 (m, 1 H), 7.68 (d, J=8.7 Hz, 1 H), 7.77 -
7.84 (m, 1 H), 8.08 (d. 3=2.5 Hz, 1 H). 8.15 (d, J=2.1 Hz, 1 H),
8.32- 8.39 (m, 1 H). 8,63 (s, 1 H). 8.78 (d. 3=2.9 Hz, 1 H) 61 3 CIF
H0 \ IT-Nr--10 \le-aNN-- 0\ ___/ 



-1 S 442 ( [NA-FH 3+) 1H NMR (600 MHz, OHLOROFORM-d) d ppm 0.90 (d,
J=7.0 Hz, 3 H), 1.03 (d, 3=7.0 Hz, 3 H), 2.14 - 2.24 (m, 1 H), 3.60 -
3.69 (m. 1 H), 3.89 - 3.99 (m. 2 H), 4.04 (cl, 3=16.5 Hz, 1 1-0, 4.21
(d, J=16,5 Hz, 1 H), 7.04 - 7.10 (m. 1 H), 7.66 (d, 3=8.7 Hz. 1 H),
8.18 (d, J=5.4 Hz, 1 H), 8.24 Is. 1 H), 8.39 - 8.45 Cm, 1 H), 8.67
(br. s, 1 H), 8.73 (d, J=2.5 Hz, 1 H) 62 3 H0 \NN----\\, _-el N/7--I
0\/ , --, F\ s 443( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, 3=7.0 Hz. 3 H), 1.02 (d, .1=7.0 Hz, 3 H), 2.13 - 2,26 (m, 1 H),
3.80 - 191 (m, 2 H).4.00 - 4,14 (m, 2 H), 4.18 - 4.28 (m, 1 H), 7.24-
7.26 (m, 1 H), 8.40 - 8.46 (m, 2 H). 8.58 (s. 2 H), 8.97 (br. s., 1
H) 63 3 F ,.-NH0 -- \NNoo. A ci F . \ S 422 ( [M+H]+) 1H NMR (800
MHz, CHLOROFORM-d) d ppm 0.90 (d. 3=7.0 Hz, 3 H), 1.02 (d. 3=7.0 Hz,
3 H), 2.15 - 2.26 (m, 1 H), 2.36 (s, 3 H), 3.59 - 3.67 (m, 1 H),
3.89 - 4.03 (m, 3 H). 4.25 - 4.32 Cm. 1 H), 6.86 - 6.91 (m, 1 H),
7.65 (d, 3=8.7 Hz, 1 H), 8.00 (hr. s., 1 Hi, 8.13 (d. 3=5,0 Hz, 1 H),
8.40- 8.49 (m. 2 H), 8.72 (d, J=2.9 Hz, 1 H)  - 64 - [0117] [Table
1-8] Compeund Example Structure coltguratot (ESI pos.) nilz (ESI
neg.) miz 1H-NMR 64 3 --F in- NNItij 



F_.- 0\/ S 426 ( [ M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
Cd, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H). 2.17 - 2.27 (m, 1 H),
3.59 - 3.68 (m, 1 H). 3.89 - 3.98 (m, 2 H), 4.03 (d, J=16.5 Hz, 1 Hi
4.22 (d, J=16.1 Hz, 1 H). 7.37 - 7.49 (m, 1 H). 7.66 (d. J=9.1 Hz, 1
H), 8.11 - 8.22 (m, 2 H). 8.43 (dd, J=8.7. 2.5 Hz, 1 H), 8.63 (br.
s., 1 H), 814 Cd, J=2.5 Hz, 1 H) 65 3 F 44H0F NVIC.NilF 0\/ ci---g )
S 442( [ It.4+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91 (d,
J=6.6 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H), 2.14- 2.26 (m. 1 H). 3.61 -
3.69 (m, 1 H), 3.89 - 3.98 (m, 2 H), 4.04 (d, J=16.5 Hz, 1 H), 4.22
Cd, J=16.5 Hz, 1 H), 7.02 -7.10 (m. 1 Hi. 7.66 (d. J=8.7 Hz, 1 H),
8.18 (d, J=5.4 Hz, 1 H), 8.25 (s, 1 H), 8.40 - 8.45 (m, 1 H), 8.69
(br. a, 1 H). 8.74 (d. J=25 Hz. 1 H) 66 3 F F r, /1),--NN_ \__)-x o /
\ S 489 ([M+H]+)  67 3 F 0,...-N\F _.--\- r ), i NN---\...,_?' N' Or
1/ ._ .., \ S 425C (M+F13+) 



1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d, J=7.0 Hz, 3 H), 1.03
(d. J=7.0 Hz, 3 H), 2.21 - 2.32 (m, 1 H), 3.61 - 3.68 (m, 1 H), 3.89
- 3.96 (m, 2 H), 3.98 - 4.04 (m. 1 H), 4.07 - 4.14 (m. 1 H), 6.77 -
6.85 Cm, 1 H), 7.10 - 7.16 (m, 1 H). 7.21 -7.30 (m, 1 H), 7.46 - 7.53
(m, 1 H), 7.68 (d, J=8.7 Hz. 1 H). 8.27 - 8.35 (m. 1 H), 8.60 (br. s,
1 H), 8.80 (d, J=2.5 Hz, 1 H) 68 3 F H0,,N\F --N \ 0 \/ \ S 421 (
[M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d, J=6.6 Hz, 3 H),
1.02 (d, J=7.0 Hz, 3 H), 2.22 - 2.30 (m. 1 Hi 2.34 (s, 3 H), 3.64
(dd. J=7.6, 4.7 Hz. 1 H). 3.87 - 3.98 (m, 2 H), 4.06 (s. 2 H), 6.91
-6.97 (m, 1 H), 7.20 (t, J=7.8 Hz, 1 H). 7.27 - 7.32 Cm, 1 H). 7.35
(s, 1 H), 7.67 (d, J=13.7 Hz, 1 11), 8.25 - 8.38 Cm. 2 H), 8.80 (d,
J=2.5 Hz, 1 H) 69 3 oo '''' S*F H 1,1/ N.,--,'Ha--44,''.--F ,,n
C,...-1(11---N-11-,t,..."( o?,_,/ ---<, ' S 486 ( [M+F]+)  1H NMR
(600 MHz, CHLOROFORM-d) d ppm 0.89 (d, J=7.0 Hz, 3 H), 1.03 (d. J=6.6
Hz, 3 H). 2.19 - 2.29 (m, 1 H), 3.64 (dd, J=.8.7, 5.8 Hz, 1 H), 3.94
- 4,08 Cm, 3 H), 4.18 (d. J=16.1 Hz, 1 H), 5.04 (s, 2 H). 7.34 (t,
J=7.8 Hz, 1 H), 7.54 - 7.60 (m, 1 H), 7.66 (d, J=8.7 Hz, 2 H), 7.93
(s, 1 H), 8.15 - 8.21 (m, 1 H). 8.86- 8.91 (m, 1 H), 8.98 (s. 1 H) 70
3 F r-r4,......"0,--r4\ --F 'i'-----iF o"t __.,, S 433C [M+H]+) 1H
NMR (600 MHz CHLOROFORM-d) d ppm 0.90 (d, 3=7.0 Hz, 3 H), 1.04 (d,
J=7.0 Hz, 3 H). 2.17 - 2.26 (m, 1 H), 3.61 - 3.70 (m. 1 H), 3.88 -
3.99 (m, 2 H). 4.07 -4.13 (m, 1 H). 4.14 -4.21 (m, 1 H), 7.26 - 7.28
Cm. 1 H), 7.66 (d, J=3.7 Hz, 1 H), 8.39 (dd. J=8.9, 2.7 Hz, 1 H),
8.43 -8.49 (m. 2 H), 8.76 (d, J=2.5 Hz, 1 H), 9.00 (br. s., 1 Hi 71 3
1, AN_ ii FLi ---c ' S 



476( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d. J=7.0 Hz,
3 H), 1.03 (d, J=7.0 Hz. 3 H), 2.15 - 2.26 (m, 1 H), 3.5B - 3.69 (m.
1 H). 3.86 - 3.99 (m, 2 H). 4.08 (d. J=16.5 Hz. 1 H), 4.17 - 4.25 (m.
1 H), 7.66 (d, J=9.1 Hz, 1 H), 7.92 (dd. 3=8.7, 2,1 Hz, 1 H), 8.25 -
8.33 Cm, 1 H), 8.41 (dd, J=8.7. 2.5 Hz, 1 H). 8.51 - 8.57 (rn, 1 H),
8.74 (d, J=2.5 Hz, 1 H), 8.90 (br. s., 1 H) 72 3 F 0N,\F --p\ i F d\/
,- ---- , \ S 442 ( [M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d pprn
0.90 (d, J=6.6 Hz. 3 H), 1.03 (d, J=7.0 Hz, 3 H). 2.14 - 2.27 (m, 1
H), 3.58- 3.68 (m, 1 H), 3.88 - 3.99 (m. 2 H), 4.04 (d, J=16.1 Hz, 1
H), 4.21 (d. J=16.5 Hz. 1 H), 7.64 - 7.71 (m, 2 11). 8.10 - 8.19 (m,
1 H), 8.24 (d, J=2.5 Hz. 1 H), 8.43 (dd, J=8.7, 2.5 Hz, 1 H), 8.64
(br. s., 1 H), 8.74 (d. J=2.9 Hz, 1 H)  - 65 - [0118] [Table 1-9]
compound Example Structure Configuration (ESE pos.) m/z RT (min)
condition 73 3 o ---c S 494 (CM+H1+) 1.164 condition A   F 7H
L.,%,,,,,i1,4d.% \ liNA\ .-/?11'F ----\ S 4771[M+H]+) 



1.079 condition A 75 2  0 FFHr F d.0 jgt__1 -- --- X S 499([M+H]+)
1.155 condition A 76 2 FF ------10-- 1PLINTH'-r.N S 500(11%4+W+)
1.126 condon A 77 3 -H---Th/C-it-JC--' 8'i__/ - \ s 477( [ MTH].)
1.066  condition A       78 2 Ini \_Jhr--= 



--\ S 432 ([M+HTF)  2.63 condition C 79 2 o FH ), o S 476([M+H]+)
2.80 condition 0 BO 4 N S 446([M+H]d) 1.081 condition A 81 7 o
H?NH-11\,,, N..---1, S 449( [M1+1]+) 0750 condition A 82  3 F 0'F
1.-- H .,,,,,,,,,,N-- II101. \ -7 --e \ 



S 426 ( [11A+H]+) 1.001 condition A  - 66 - [0119] [Table 1-10]
Compound Example Structure Configuration (ESE pos.) rniz RI (min)
condition 83 a F H71 h w)r-.,i-\-1,' -c, s 438([M+H]+) 0.740
condition A 84 2 0 FF )Cir,------"INI)1 Nc' NN---- \ te--- FI\ __/
-----\ S 441 (DA+Fn+) 1.221 condition A 85 2 o FF _NiCry-F II_  



426( [1\4+H]+) 0.985 condition A 85 3 0 ti....."...z...... -,. X S
446([M+H]+) 1.052 condition A 87  1 F F.." iFo  /ltr-(11 ---,iF
7.--f----y"-r---,,- CO 490( [M+H]+) 1.146 condition A 88 3 1 F o
---ami------.--N-41/4jr1, N ....",.....,:- S 452([M+ffi+) 0.933
condition A 89 3 1'W-F 0 F S 



490( [M+R]+) 1.096 condition A 90 4 a 0r"---?-.--;*N Id-7- F
i/F,,,,......,,0 F S 447( [M+14]+) 1.044 condition A 91  F.,
'tiCtillt----\.,,,iiiF --ic S 476( DA+fill +1 1.037 condition A 92 3
F F---1-__CY.-.;NpC,,,,NF oo ---, \ S 466 ([M+H]+) 1.096 condition A
- 67 - [0120] [Table 1-11] Compound Example Structure. COAgUrafiOn
(ESI pos.) m/z 



RT (mm) condition 93  FF0 ,),..N Fk 0 S 439 (DPW+) 0.922 condition A
94  FF0 o S 437([84+41]+) 0.977 condition A   _F0re, 'IrTh'_.7\ N0
/INN S 450( [M+H]+) 0.702 condition A 96 3 0"Al             H  ,T,NI
..,_, \ S 436(5M+111+) 0.994 condition A   4 



F, o H F ---0 Ij--\ oc--- 1 45 13(554-1H]+)  0.947 condition A 98 3 F
o 1 ---1- / JI 10.--N --<, ' S 4545[121+14H 1.109 condition A 99  ic
irr i,F 6\ --, \ /--- S 456MS4414]-0 1.135 condition A 100  I e'
NQ.,j8' -1 (c 0)-- S 456( E5A+H31-) 1.061 



condition A 101 3 5 HO\--, ,:i)/ A / - S 490([M+1-11+) 1.061
condition A 102 1 --.1--F NIL7NF P--- \ S 427 ( [M+H]+) 1.87
condition C  - 68 - [0121] [Table 1-12] Compound EXaMple Structure
Configuration (Es! non.) m/z RT (min) condition 103 3 0-.F H -'I'N\ o
\ s 454([M.H]+) 1.098 condition A 



104                            , H?Ir-- \ ___/
N.---------(---NA-N_-L" J -I0 N _ e M S 437((M+1-1)+) 0.918 condition
A 105  F uiZ11'F S 500(IM1-1-1]+) 1.076 condition A 106  o
H,,,Ikr2v-F N'Y''VA'N--- \ J,F \ /. s 456([11(1.H]+) 1.90 condition B
107 7 1 F 0I ' )1iF rc [Honor_ '. J- FY- S 450( (M4+17+) 1.48
condition B 



108 11 orcF . -\\,_ gF S 464([M+Fl]+) 114 condition B 109 3 o H F
L-Ink_i 1 ./.\ ---- $ 470((m4,W+) 1.96 condition B 110  i o IdI(I,
cr.,"4N0 S 470( (M+Fl]+) 2.06 condition B III 10 H iF Fo S
486([1v1+ffit) 1.95 condition B 112 10 r= (.C.riirk)F 



o\---( F)-- - S 472 ((M+H)+) 1.88 condition B  - 69 - [0122] [Table
1-13] CAKTOUrd Example Structure Contgureirm (Esi pos.) eve RT (min)
. condition 113 2 F1 rF ,..."...,-.1.c",..dF '3/ 0,.. \ --F S 479 (
[(v1+H]+) 1.92 condition 8 114 12 1 F. 0f."..N....2".....F --c_n i
-4'. j-lar. V /.\---- s 462 ( [M+H]+) 0.813 condition A 



115 3 F 0 H N.H,NF '-r 6  6N.:/ ,IN S 470( [M+Fl] +) 1.081 condition
A 116  g F, H-.-....\\ ....-F 1/)--"'E 'inkii.,N S 456 (CM+H)+) 1.037
condition A 117  0 H alThrIr'N .......,.."-.N0 S 456( [M+1-17+) 1.121
condition A 118 3 FH91,T.:. i--r          -'1 N'IrM(NTI--\'-' a1  S
474 (1 M+H]+) 1.063 



condition A 119 3 HCli N S 508( CIVII-Hlt) 1.113 condition A 120 3
.e)f--3 CF .....e yo .."0F \,,......' / S 486( [M+1-1]+) 1.195
condition A 121 3 1 r;;-- , F I S 466 ( [A4+H] ) 1.079 condition A
122  o \ - , Fr I1C-M\/ CO,r"f S 508([M+1-1]+) 1.92 condition B  - 70
- 



[0123] [Table 1-14] Compud Example   Structure Caturabon (ES1 pos.) m
/z RI (min) condition 123 9 F I 0--- H )_7\-14--"Nr...m \___/ 0, --S
S 443 ( [M+14]+) 1.74 condition B 124   ...,..2.4 0 \/F FA S 474(
IM+1-0+) 1.92 condition B 125 3   HF      ) FF"--FNNNF" k% _...fiF
8\-/ 



S 474( IM+Hi+) 1.024 condition A 126 3 ci  oF r- \ __J ''...0_.../ iF
1,o j < S 440 ( IM+FO+) 1.034 condition A 127 9 F F  F 0  F g \ $ 477
WM-FRP-) 1.87 condition B 128 9 F )1, ,.. F. o W,\'P 0 \J -F \ S 494(
IM-EEO+) 



1.97 condition B 129 9 i F NI! F 9 \ S 477( [M+H]m) 1.82 condition B
130 3   I o F \ s 488( IM+1-13+) 1.073 condition A 131 3  '-',...--4'
o,o_440,FA--F  S 454 aMtHi+) 1.088  condition A 132 3   F
Ny---ii.---,000_.)F 



o\--1 ) $ 476 ([M41-1].) 1.068 condition A  - 71 - [0124] [Table
1-15] ampard Example Structure Configuration (Es] pos.) opis RT
(rnin) .. condition 133  F H icie.,,r_A___F F
oi,....,,",,...._,........,..._i dII'. \ 'C 3 442( [M+11]-44 1.084
condition A 134 3 j)--- \F ..0---.'I-MILS\ 3 4424[M+H]+3 1.003
condition A 135 3 F 0..1--"F 



)1\ l'A F :C H IlbNt_i F2-- S 508([M+H]+) 1.162 condition A 136 3 Jot
' Tr FF.N . 3 474([M+H]44 1.198 1.188 condition A 137 2 :0 --1r'F Fr(
-)\-'-- "F R 494 (CMTHIT) 1.016 condition A 136 3 0 H
"I..".',-.--,--1,\ jF o K. S 490C [M+H]+) 1.230 condition A 139 



2 a o ..""F Na*. R 506 ([N.44H]d) 1.021 condition A 140 3 I sr
----T-21NTT o 4,___. S 470( [M+41]+) 1.193 condition A 141 2 F
H/1---1F-1 N ---N N'T-Th-TiT,T-144----wiTi \___ F R 494 ([NA+11]+)
1.026 condition A 142  F H ,,,,...',..... jF .1, ,-.10-) N7'" S 463(
[M+41i+) 1.010 



condition A  - 72 - [0125] [Table 1-16] amecuad Example Structure
Configurabn (ES[ pos.) rn/z RI (nun)  condition 143  F1 S
488([1\4+Fli+) 1.114 condition A 144 2 F Hyi L-f-------0-Ay-mi-A-NN.
iF -. S 460 ( [m+H)+) 1.131 condition A 145 2 1 F'  0 7CCIA, '0\/
F---- \ S 508( [M+H]) 1.100 condition A 146  F 



oNF r. 1li o\-/1 o" S 454([M+H]t) 1.009 condition A 147  F N
....--,...."...,A. --F N/Itr---c0-1/h F S 466 ([M+Fl]+) 0.965
condition A 148 2 F0_:1,1 F.,./H / ''' .----.NIN---11-...."1/F FI11ci
.....-0 X R 506( [M+Fa+) 1076 condition A 149 2 i F 0
00h"...,...,,,r,"1 /, __ i,0 F "\27'--' ',ill. \__ \ F S 



4941[M+Hl+) 12.16 condition A 150 2 F F0N\F F......./H , .--Y".>1C11
.1,-....-41OF;--- >: R 494 ([M,441-0 1068 condition A 151 2 F,
-,.41\__/ C N S 506( [M+FO-0 1.168 condition A 152 2 F; 0 CiNnr..,Nyl
\ r i....."".."\___./g 'N S 472 ( [M+H]+) 1.133 condition A  - 73 -
[0126] [Table 1-17] Compamd Example Structure 



COiTigUt011 (ESI pos.) m/z AT (mm)  condition 153 2 F. r,F
2C-.....%\--11--1/4r _I/.F FI N0 irF R 512([M+H]+) 1.123 condition A
154  2 7-NN \ -2  460 (CM+113+) 2.27 condition B 155 2 F F0.,41, z;
LN0/- r-CF R 494 ( [121+1-1)+) 1.075 condition A 156  F1 0  , )F 



R 472( [M+FI]+) 0.969 condition A 157  i' I 0 R 484( [M+H]+) 0.924
condition A 158  1 F7H?,rrc:\r, _.01  -..(7----..NA,N_-11\i FNC> S
443( [M+H] 4-) 1.015 condition A 159  o CIli---.)-. Ci H
',-.,--"--7----N----N, 2 S 409 (D)/1.H1+) 0.958  condition A 160  11
--------n--i-ANPri-j\ el i Ls"....."...".N0,--1 S 403( [M+F11.) 0.788
condition A 161 



9 IDN---',....,-F N---LillI 0' .--_ , S 427( [M+F] +) 0.943 condition
A 162 3 H11N'Th F-V-F ht---.-r-r"ii/NNN. il\, st.N0...F -S S 460
aM+FIFE) 1.114 condition A  - 74 - [0127] [Table 1-18] Ccmpound
Example Structure Configuration (Esi pos.) nvz :in ccrntiiann) 163
HOH CI.........N !II  --et S 443( [M+Fl]+) 1.029 condition A 164  



tr4'Thrt"'...-- ttir---ANtr'Air-d.,?.,..,:ki,F F \ S 454( (MH]i0
0,986 condition A 165 3 F 0r,-NNtrir,F -----.'"---7'N4---c_. -IV S
4376[0A+Fl]-") 0,906 A 166 3 F1 H w....\_./'F L.II'1.-/' S
466([M+H].) 0.943 A 167 3 F H ir. ,--\I__Nif\ F -6\ S 449([M-01]+)
0.866 condon A 168 3 AH9, ---,,T.r/N--,tr/---ilCr--(k.,.___IF -A, 



S 448 (6M+1-1]+) condition A 169 9 0 F14A7C-7-FytiAi ---- ---A' S
426([M+Hi+) 1.109 condition A 17D 9 FIF  F.A.......<7,. -ii1"\/I.T--'
-t, S 442 ( (114+H]+) 1.194 A 171 9 /tr-Celr A S 476 ([M+H]f) 1,218
condition A 172 9 Fi......ir -/---,,-----y-N-i- NANN-i 17- -S S
43861121+H].) 1.038 condtion A  



- 75 - [0128] [Table 1-19] Compound Example Structure COISA08 (ESI
pos.) m/z RT (min) condition 173 9 11 ti!INn" -...N\__./ --, S 452
(LM+H]+) 1.107 condition A 174 9 o ti  / F S 460( [M+1-] +) 1.109
condition A 175 9 F /H71,1,iry.F -7--,-----y---,i-----NN---c-F- I1 -
\ , S 427 ( [M+H]+) 0.927 condition A 176 9 



\k- ---------4. ).1--N--- ,,1',LNNr. --S s 424( [M+H]+) 0.861
condition A 177 9 Ho &C--- (,-----'N  IIIN\_,/ -,N0,. - \ 9 432 (
[NAm]+) 0.861 condition A 178 9 A  -,.........",,,,ii,N- i - \ S 399
( [M+1-1]+) 0.643 condition A 179 9 1 oIN--9.N,r_01 211/ 9....Nt_ j \
S 415 ( [114+Hl+) 0.727 condition A 180 9 F 



& ..y,}r1J\-; ---t.pN.14---N---..,-, ih Ntc,t.9 - \ 5 449(1N/1+W+)
0.812 condition A 181 9 ....".1,ill ,,,u j -, \ 5 411( [M+H]+) 0.637
condition A 182 9 rlo ---ni2N-- \Ft,/ ----\ S 409 ( [M+H]+) 0.707
condition A  - 76 - [0129] [Table 1-20] Ccmpound Example Structure
corkuratn (ESI pos.) m/z PT (min) ,i condrton 183 2 oN,--, \,,,
_:,c-B 



P' F ir'ff- ito-' /- S 508( [M4-Fli-t) 2.39 condition B 184 2 H9N--CI
tt.-..". (.1 ( S 457 (11tA-,H]+)  2.18 condition B 185 9 o HB,iCI N
CLIII- Y-''N't '11 \tr \ S 408 ([M+H] +) 1.162 condition A 186 9 ---
\ 7..,-( - \ 5 418 ( EN.441]+) 1.059 condition A 187 9 Hortctc\r-Ci
N___/, ' -`,.....".-110 -t' 



\ S 426 ([A4-tHi+)  1.063 condition A 188 9 Ho I C yThr."N \/N --- s
393 C[M+H]4) 0,864 condition A 189 9 1 H14----%.."-'CI
.`-/--,.-"'.--'N_V_/ el-11---N,ir - \ S 409( (N(1+1-1]*) 0.937
condition A 190 9 F, Ho Cc,N../ if ,F It '.....,"-N S 443( (It/B1M)
0.995 condition A 191 9 ,N.N. - \r-' CI.-.----rHi-- y- 



",......,,N0, ---l( \ S 405 ((M.B]+) 0.852 condition A 192 9 o
01,n(NEIvT N N...---4 ---- \ S 403 ([M+H]+) 0.907 condition A  - 77 -
[0130] [Table 1-21] CC(4)099d Example Structure Conigurabi (ESI pos.)
m/z RT (min) condition 193 9 F51111--4 / -ff---N, \ S 449 ( [NATH)4)
0.991 condition A 194  9 Ajj, ii..._,0 



--c, S 421 t [MTH j+) 0.737 condition A 195  9 0 H lc 4 \ li ---c, $
415 ( [M+H]+) 0.934 condition A 196 3 5 Hp / \--717-1-L"--r-.----cri,
iiiic.);ti0 FA S 480( [AATE1]-1) 2.10 condition B 197 3 F,
H101ri\-----F ..----..i,,toytiyott.Not \N..- \ jF i...-No( S 468 (
[IVITH]+) 2.18 condition B 198 3 Fi H0,J__;F_ F 



Oly7yHym(11,,,pr 'F / /\ S 474 C[M+1-1]+) 2.35 condition B 199
A1.,----zk _el 7'r 1,-ff-----:.7--c,---) --..,N0. / s 4291[M+H]+)
1.79 condition B 200 3 0 H OL,,,N)1N.,CI li / 0 / S 423(INA+HI+) 2.10
condition B 201  oIr \CI H) . YNN NN N 0/( S 4171[1\4+H]+) 1.86
condition B 202 9 0,FV",-.F 



.4---11 R 461 ( [M+W) 0.968 condition A  - 78 - [0 3 ] [Table 1-22]
Compound Example Structure CiarifigtIfahl (Es! pos.) nilz RT (min)
condition 203 9 1 CIHry-CI _......N ---T--y. --11------NIN--ANN--
...-...."."..N0/ /\F R 4271[M+Fl].) 0.908 condition A 204 9 0
I.---.-<-ENly---N, <-.-..-",....0 /F R 433K [M+F] +) 0.914 condition
A 205 9 H 3 a iN:" :IN-- \led 



R 467 ([M+H]+) 0.802 condition A 206 9 cl? &--.C-- ,./111 Nr--
ilNV-N.P.1"-H-CHj `-,N /C/F R 433 ( [M+Hi+) D.716 condition A 207 9 o
,.7"---.,--) R 439 ([M+1-1]+) 0.729 condition A 208 9 H0I I -11----
NN---AN --....'1i10)----iF /----(r R 478( [M+1-114) 1,082 condition A
209 9 ii-',........0 0N,.;__/ri=" /- -lc R 470([M+111-0 



1.087 condition A 210 9 ,Iir-')_R\____ 0 r/ -'  'F R 436 ([1\4+H]+)
1.039 condition A 211 9 H0 NNThe' N .. R 442([M+H]+) 0.860 condition
A 212 9 F,H.HFH./ r'In-AL'H<H.H.H1iNNHHH-K .--/ V F1Ht_HNr- ---i, s
448(LM+Hi+) 1.085 condition A  - 79 - [0132] [Table 1-23] Compound
Example Structure Configuration (ESI pos.) m/z RT (min) 



condition 213 9 0 H  7 - \  414([M+H]+) 1.028 condition A 214 9
N'..14->N.,---1 l?__/" -H--..,,,N ---c, S 421)( [M+1-04)  0.857
condition A 215 9 F.,, 7 FICI(NH'CII: 7---C1F ''-..,...--N0/- r-CF R
495( [M+H]+) 1.024 condition A 216 9 1IiIcrr \r-CI ILI--',/
--..."."...N0 / R 461( [M+1-1]+) 0.968 condition A 217 



9 F-..../..,H110 L.,N0 / R 457( [M+Fli+) 0.893 condition A 218 9 Fo 0
1 F R 445( [M+H]+) 0.903 condition A 219 9 rfH0 FILIjI R 467 (1M+H]+)
0.971 condition A 220 9 I o k,..."..-N R 471( [M+H]+) 0.955 condition
A 221 9 I iir---cl \ --- ILte>, /--NF R 



443( [M+Hi) 0.704 condition A 222 9 -1 110 , ),
CI".....,,..,,,./4.,,,,,c_cv, -.,..114P)..)-1 F-Ap R 437 ([M+H] +)
0.897 condition A  - 80 - [0133] [Table 1-24] CWWJUi Example
Structure Cafgraton (BSI pos.) Flip RT (mm) condition 223 9 a 0 iii
Fii11-Thoi----N----  ).---/ / /- \P R 466(EM+H]+) 1.095 condition A
224 9 )r\--A NP---1 /F 



R 438([1\4+Fi3+) 0.882 condition A 225 9 H s /'F R 432([114+RTii)
1.044 condition A 226 3 0 F....,Fri- Fr-m-Thr y-- ,, - /\ S
441(Di/14T-0T) 2.08 condition B 227 3 1 o tr-S'Hr...F A...........H
1",,,,,,,,,,") S 413([NATH].) 1.66 condition B 228 3 0---F Hi
cL-<:--------.--"y"--- II ----,N0 S 407(DA+HiT) 



1.99 condition B 229  ......N..."...."--, "NU 1 / S 401(EM+H]+) 1.72
condition B 230 9 .11)))Ni----\\,r-iF /- \ R 417(IK4+HD)) 0.636
condition A 231 9 a 0N-01 I CINIly_Th r. \F R 444([MTH)+) 1.030
condition A 232  F. P.,./F iiii..."-N--.. ----,rt-iiiiJF F[II11tf S
491(INATH]+) 2.24 condition B  



- 81 - [0134] [Table 1-25] Cquound Example Structure Coniguraton (Esi
pos.) m/z RI (min) condition 233 3 F 0----irN --r '114-IF S 463
(P'41+1]*) 1.92 condition B 234 3 F GKr.i47(11,14_...k,"".0p (iN---
Gr_< ., S 4571 [M+H]+) 2.18 condition B 235 3 -7.....ffm...."1 0 S
4741[M+H]+) 2.34 condition B 236 9 FR 0 H r- \F--- 0 N. __- ,,,-,=-4 



S 4531[M+H]+) 0.982 cond(tion A 237 9 o --- S 4191[M+1-1]+) 0.923
condition A 238  9 o S 4251 [M+1-1]+) 0.716 condition A 239 3
o0-='-,-GI AY, ir I F / 5 446 ( [M+FIEF) 2.02 condition 8 240 9 a F H
,,,,N II S 4671[M+H]+) 1.048 condition A 



241 9 Frfi11/1"--,,,r. F,---r--1.NN-The.4 3 4631[M+H]*) 1.069
condition A 242 9 F 0.-----F 0 \ .1) S 4431[M4F11+) 1.008 condition A
- 82 - [0135] [Table 1-26] Compound Example Structure Cated00 (ESE
pos.) m/z RT (min) condition 243 9 % ,...Ter" T1 TT--' or ' /3 S 409
( [MTH] +) 0.951 condition A 244 9 



1 ..-4...N.,tiF \_/N- ) S 457([M+14]+) 1.073 condition A 245 9
o iiN. "TT.-'%Ny1.4 lo,:?__./ cA's .2 S 423 (CM+H] +) 1.025 condition
A 246 9 FF H Ny---N T..0 7---( S 462 i [114+H]+) 1.159 condition A
247  li o S 467 ( (1\47HIT)  1.039 condition A 249 9 I o 



k'-I S 433 ( [M+H]+) 0.995 condition A 249 9 or7 \ r ii )n"-:' Nr-i /
S 429([M+H],-) 1.008 condition A 250 9 , ? ---Ny.,-,-' S 439([M7H].)
0 .800 condition A 251 9 A.,..H NilThei 10-,/ Orc,,-' S 435 ( [MM)
0.822 condition A  [0136] The 11-1-NMR data of the following
compounds listed below among those shown in Tables 1-9 to 1-26 are
shown below:  - 83 - Compound 73 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.96 (d, J=7.02 Hz, 3 H), 1.02 (d, J=6.61 Hz, 3 H), 2.12 - 2.30 (m, 1
H), 3.84 - 3.97 (m, 2 H), 4.02 - 4.15 (m, 2 H), 4.17 - 4.28 (m, 1 H),
7.20- 7.27 (m, 1 H), 7.64- 7.74 (in, 1 H), 8.41 - 8.50 (in, 3 H),
8.97 (br. s., I H) Compound 74 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.92 (d, J=6.61 Hz, 3 H), 1.05 (d, J=7.02 Hz, 3 H), 2.19 -2.28 (m, 1
H), 3.63 (dd, J=9.08, 6.19 Hz, 1 H), 3.90 - 4.07 (m, 3 H), 4.32 (d,
J=16.51 Hz, 1 H), 7.28 - 7.31 (in, 1 H), 8.41 -8.48 (m, 2 H), 8.68
(br. s., 1 H), 9.18 (s, 2 H) Compound 93 



1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d, 1=7.02 Hz, 3 H), 1.01
(d, 1=7.02 Hz, 3 H), 2.12 -2.23 (m, 1 H), 3.78 -3.83 (m, 1 H), 3.84-
3.88 (m, 1 H), 3.90 (s, 3 H), 4.03 - 4.08 (m, 1 H), 4.10 - 4.18 (m, 2
H), 7.24 - 7.26 (m, 1 H), 8.34 (s, 2 H), 8.41 - 8.47 (m, 2 H), 9.09
(br. s., 1 H) Compound 94 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, 1=6.61 Hz, 3 H), 1.01 (d, J=7.02 Hz, 3 H), 1.25 (t, J=7.64 Hz, 3
H), 2.15 -2.24 (m, 1 H), 2.61 (q, J=7.84 Hz, 2 H), 3.77 -3.84 (n, 1
H), 3.87 (dd, 1=10.94, 6.40 Hz, 1 H), 4.07 (dd,J=10.73, 9.50 Hz, 1
H), 4.10 - 4.17 (m, 2 H), 7.23 -7.25 (m, 1 H), 8.41 - 8.45 (m, 2 H),
8.48 (s, 2 H), 9.05 (br. s., 1 H) Compound 103 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.89 (d, J=7.0 Hz, 3 H), 1.03 (d, 1=7.0 Hz, 3 H),
1.32 (s, 9 H), 2.13 -2.26 (m, 1 H), 3.66 (dd, J=8.9, 6.0 Hz, 1 H),
3.83 -4.01 (m, 2 H), 4.05 -4.17 (m, 2 H), 6.27 (s, 1 H), 7.68
(d,1=8.7 Hz, 1 H), 8.40 (dd, J=8.7, 2.5 Hz, 1 H), 8.72 (d,1=2.5 Hz, 1
H), 9.32 (hr. s., 1 H) Compound 107 1H NMR (600 MHz, CHLOROFORM-d) d
ppm 0.98 - 1.04 (in, 2 H), 1.29 (t, 1=7.6 Hz, 1 H), 1.72- 1.85 (m, 1
H), 2.76 - 2.86 (m, I H), 3.57 -3.65 (m, 1 H), 3.91 -4.04 (in, 1 H),
4.11 (t, 1=8.9 Hz, 1 H), 4.18 (d, J=16.1 Hz, 1 H), 7.15 -7.29 (m, 2
H), 7.64 - 7.71 (m, 1 H),  - 84 - 8.32 - 8.38 (m, 1 H), 8.52- 8.59
(m, 1 H), 8.73 - 8.77 (m, 1 H) Compound 108  1H NMR (600 MHz,
CHLOROFORM-d) d ppm 1.02 (s, 6 H), 1.57 - 1.67 (m, 2 H), 1.75 - 1.84
(in, 1 H), 2.69 (s, 3 H), 3.58 -3.68 (in, 1 H), 3.91 -4.00 (m, 2 H),
4.08 -4.16 (m, 1 H), 4.21 (d, J=16.1 Hz, 1 H), 7.69 (d, J=9.1 Hz, 1
H), 8.05 (d, J=8.7 Hz, 1 H), 8.15 - 8.22 (m,  1 H), 8.29 - 8.35 (in,
1 H), 8.68 - 8.72 (m, 1 H), 8.76 - 8.80 (m, 1 H), 8.83 - 8.87 (m, 1
H) Compound 112 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.85 -0.98 (m, 6
H), 1.41 - 1.48 (m, 2 H), 1.62- 1.76 (in, 1 H), 3.49 - 3.58 (in, 1
H), 3.80 - 3.91 (m, 2 H), 3.98 - 4.05 (m, 1 H), 4.11 (d, J=15.7 Hz, 1
H), 6.36 - 6.64 (m, 1 H), 7.52 (d, J=8.3 Hz, 1 H), 7.59 (d, J=9.1 Hz,
1 H), 8.09 - 8.24 On, 2 H), 8.53 - 8.58 (m, 1 H), 8.61 (s, 1 H), 8.65
- 8.69 (m, 1 H) Compound 114 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.94 - 0.97 (m, 4 H), 0.97 - 1.03 (m, 6 H), 1.46- 1.53 (m, 1 H),
1.69- 1.83 (m, 2 H), 1.96 - 2.03 (in, 1 H), 3.54 - 3.61 (in, 1 H),
3.90 - 4.00 (m, 2 H), 4.04 - 4.18 (m, 2 H), 7.08 (d, J=8.3 Hz, 1 H),
7.66 (d, J=8.7 Hz, 1 H), 7.86 - 7.93 (n, 1 H), 8.21 (br. s., 1 H),
8.29 -8.36 (m, 1 H), 8.39- 8.43 (n, 1 H), 8.71 - 8.76 (n, 1 H)
Compound 148 1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.22 (s, 3 H), 1.24
(s, 3 H), 3.24 (s, 3 H), 3.60 (dd, J=9.1, 6.2 Hz, 1 H), 196 (dd,
J=9.9, 6.2 Hz, 1 H), 4.02 -4.10 (in, 1 H), 4.26 (d, J=16.5 Hz, 1 H),
4.45 (d, J=16.5 Hz, 1 H), 7.66 (d, J=9.1 Hz, 1 H), 8.41 - 8.47 (m, 2
H), 8.50 (s, 1 H), 8.69 (br. s., 1 H), 8.70- 8.73 (m, 1 H) Compound
152 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.11 -0.24 (in, 2 H), 0.49
-0.61 (m, 2 H), 0.65 -0.76 (n, 1 H), 1.63 - 1.75 (in, 2 H), 3.94 -
4.04 (n, 2 H), 4.04 - 4.10 (m, 1 H), 4.14 - 4.20 (in, 1 H), 4.21
-4.29 (m, 1 H), 7.06 (dd, J=5.4, 1.7 Hz, 1 H), 7.71 (dd, J=9.5, 1.7
Hz, 1 H), 8.17 (d, J=5.4 Hz, 1 H), 8.27 (s, 1 H), 8.48 (s, 1 H), 8.74
(br. s., 1 II) Compound 155  - 85 - 1H NMR (600 MHz, CHLOROFORM-d) d
ppm 1.12 (t, J=7.4 Hz, 3 H), 1.59 - 1.72 (m, 1 H), 1.74- 1.88 (m, 1
H), 3.90 (dd, J=8.5, 6.8 Hz, 1 H), 4.01 -4.17 (m, 2 H), 4.18 - 4.24
(in, 1 H), 4.25 -4.32 (m, 1 H), 4.62 -4.78 (m, 1 H), 7.28 (d, J=5.8
Hz, 1 H), 7.67 (d, J=8.7 Hz, 1 H), 8.36 - 8.42 (m, 1 H), 8.44 - 8.50
(m, 2 H), 8.72 - 8.80 (m, 2 H) Compound 161 1H NMR (600 MHz,
CHLOROFORM-d) d ppm 0.98 (t, J=7.4 Hz, 3 H), 1.32 - 1.48 (m, 2 H),
1.54- 1.63 (m, 1 H), 1.80- 1.89 (m, 1 H), 3.73 -3.84 (m, 2 H), 4.04
(d, J=16.5 Hz, 1 H), 4.20 - 4.28 (m, 2 H), 7.23 -7.25 (m, 1 H), 8.40-



1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.87 (d, J=6.6 Hz, 3 H), 0.99
(t, J=7.4 Hz, 3 H), 1.25- 1.32 (m, 1 H), 1.36- 1.42 (m, 1 H), 1.45
(t, J=7.0 Hz, 3 H), 1.90- 1.96 (m, 1 H), 3.81 -3.86 (m, 1 H), 3.87 -
3.92 (m, 1 H), 4.00 - 4.17 (m, 5 H), 7.05 (dd, J=5.4, 2.1 Hz, 1 H),
8.16 (d, J=5.4 Hz, 1 H), 8.25 - 8.28 (m, 1 H), 8.32 (s, 2 H), 8.95
-8.99 (m, 1 H) Compound 249 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.68
- 0.73 (m, 2 H), 0.86 (d, J=6.6 Hz, 3 H), 0.99 (t, J=7.4 Hz, 3 H),
1.01 - 1.05 (m, 2 H), 1.22- 1.33 (m, 1 H), 1.35- 1.45 (m, 1 H), 1.76-
1.87 (m, 1 H), 1.89- 1.98 (m, 1 H), 3.80 - 3.87 (m, 1 H), 3.88 - 3.93
(m, 1 H), 3.99-  - 86 - 4.18 (m, 3 H), 7.01 -7.06 (m, 1 H), 8.16 (d,
J=5.4 Hz, 1 H), 8.23 - 8.29 (m, 1 H), 8.38 (s, 2 H), 8.95 (br. s., 1
H) Compound 250 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.84 - 0.91 (m,
5 H), 0.98 (t, J=7.4 Hz, 3 H), 1.09- 1.14 (in, 2 H), 1.25 - 1.33 (in,
1 H), 1.36- 1.42 (m, 1 H), 1.44 (t, J=7.0 Hz, 3 H), 1.88- 1.94 (m, 2
H), 3.83 (dd, J=10.5, 6.4 Hz, 1 H), 3.91 -3.96 (m, 1 H), 3.96 - 4.00
(m, 1 H), 4.03 -4.07 (m, 1 H), 4.10 (q, J=6.7 Hz, 2 H), 4.23 -4.30
(in, 1 H), 6.71 -6.75 (m, 1 H), 7.93 - 7.98 (m, 1 H), 8.03 - 8.06 (m,
111), 8.31 (s, 2H) Compound 251 1H NMR (600 MHz, CHLOROFORM-d) d ppm
0.57 - 0.63 (m, 2 H), 0.69 - 0.74 (m, 2 H), 0.76 (d, J=6.6 Hz, 3 H),
0.87 (t, J=7.4 Hz, 3 H), 0.90 -0.95 (m, 2 H), 0.95 - 1.00 (m, 2 H),
1.14- 1.23 (m, 1 H), 1.25- 1.34 (m, 1 H), 1.69- 1.76 (m, 1 H), 1.76-
1.85 (m, 2 H), 3.72 (dd, J=I0.7, 6.6 Hz, 1 H), 3.79 -3.85 (in, 1 H),
3.87 (d, J=16.5 Hz, 1 H), 3.90 -3.96 (m, 1 H), 4.14 (d, J=16.5 Hz, 1
H), 6.60 (dd, J=5.4, 1.2 Hz, 1 H), 7.74 - 7.80 (m, 1 H), 7.97 (d,
J=5.4 Hz, 1 H), 8.28 (s, 2 H), 8.53 (br. s., 1 H) Test Example 1
[Glycine Uptake Inhibition Experiment]        A glycine uptake
experiment was conducted in accordance with the method published in
Neuron, 8, 927-935, 1992. In the experiment, T98G cells (glioma
cells) expressing human type 1 glycine transporter (G1yT1) were used.
The T98G cells were seeded in a 96-well plate at 2.0 z 104 cells/well
and cultured overnight in a CO2 incubator. The test substance was
dissolved in a 100% DMSO solution and then dissolved in a 10 mM HEPES
buffer solution (pH 7.4) containing 150 mM sodium chloride, 1 mM
calcium chloride, 5 mM potassium chloride, 1 mM magnesium chloride,
10 mM glucose and 0 2% bovine serum albumin. After removing the cell
culture medium, the test substance was subjected to a 10-mm
pretreatment. Subsequently, the test substance and [311] glycine
(final concentration: 250 nM) were added to the cells and reaction
was performed at room temperature for 15 minutes. After the end of
the reaction, the extracellular fluid was aspirated with a manifold
to remove excess labeled glycine present outside the cells, and then
- 87 - the cells were lysed with a 0.5 M aqueous sodium hydroxide
solution. The glycine content in the cells was determined by
measuring the radioactivity in the cell lysate with a liquid
scintillation counter. Glycine uptake in the presence of 10 LM
ALX5407 was defined as non-specific uptake, and the value calculated
by subtracting the amount of the non-specific uptake from the total
uptake in the absence of 10 RM ALX5407 was defined as specific
uptake. In addition, glycine uptake inhibitory activity (IC50 value)
was calculated from an inhibition curve at the concentrations of each
test substance ranging from 10-9 to 10 M. [0137] It should be noted
that ALX5407 is an HCI salt of N-R3R)-3-([1,I-bipheny1]-4-
yloxy)-3-(4-fluorophenyl)propy1]-N-methylglycine, [0138] All the
compounds of the Working Examples in the present invention were found
to have IC50 values of less than 10 p,N1. Specific examples of their



R5 and R6 are the same or different, and each represent a hydrogen
atom or a C1,6 alkyl group, and  - 89 -       A1, A2, A3, and A4 are
the same or different, and each represent the formula CH or a
nitrogen atom, provided that one or two of A1, A2, A3, and A4
represent a nitrogen atom. 2.The compound or pharmaceutically
acceptable salt thereof according to claim 1, wherein       R1 is a
hydrogen atom, a halogen atom, a C1,6 alkoxy group, a haloC 1-6 alkyl
group, a cyano group, a heteroaryl group (which may be substituted by
a C1,6 alkyl group), a C1-6 alkyl group, a C1,6 alkylamino group, or
the formula CONR7R8 (R7 and R8 are the same or different, and each
represent a hydrogen atom or a C1,6 alkyl group), 121 is a hydrogen
atom,       R3 is a phenyl group (which may be substituted by 1 to 3
substituents selected from halogen atoms, cyano groups, C1,6 alkyl
groups, Cm, alkoxy groups, C1,6 alkylamino groups, C1.6 alkylsulfonyl
groups, haloCi _6 alkyl groups, haloCi_o alkoxy groups, haloC 1-6
alkylsulfanyl groups, phenyl groups, phenoxy groups, heteroaryl
groups (which may be substituted by a C1,6 alkyl group), and the
formula -SO2NR9R1 (R9 and R' are the same or different, and each
represent a hydrogen atom or a C1,6 alkyl group)) or a heteroaryl
group (which may be substituted by 1 to 3 substituents selected from
halogen atoms, C1.6 alkyl groups, C1.6 alkoxy groups, cyano groups,
and haloC 1.6 alkyl groups), and       R4 is a C1-6 alkyl group
(which may be substituted by a C3_6 cycloalkyl group or a phenyl
group) or a phenyl group. 3.The compound or pharmaceutically
acceptable salt thereof according to claim I, wherein R4 is a C1.6
alkyl group which may be substituted by Ito 3 halogen atoms. 4.The
compound or phmmaceutically acceptable salt thereof according to
claim 1 or 2, wherein R4 is a C16 alkyl group. 5.The compound or
pharmaceutically acceptable salt thereof according to any one of
claims Ito 4, wherein R2 is a hydrogen atom, and R5 and R6 are both a
hydrogen atom. 6.The compound or pharmaceutically acceptable salt
thereof according to claim 5,  - 90 - wherein       RI is a halogen
atom, a C1.6 alkoxy group, a haloCt_o alkyl group, a cyano group, a
heteroaryl group (which may be substituted by a C1.6 alkyl group), a
C1.6 alkyl group, a C1-6 alkylamino group, or the formula CONR7R8 (R7
and R8 are the same or different, and each represent a hydrogen atom
or a C1_6 alkyl group), and RI. is a hydrogen atom. 7.The compound or
pharmaceutically acceptable salt thereof according to any one of
claims I and 3 to 5, wherein        R.1 is a halogen atom, a C1_6
alkoxy group, a haloC14, alkyl group, a C14, alkyl group, or a C3.6
cycloalkyl group, and        RI I is a hydrogen atom, a halogen atom,
a C1.6 alkoxy group, a haloC1-6 alkyl group, a C1_6 alkyl group, or a
C3.5 cycloalkyl group. 8.The compound or pharmaceutically acceptable
salt thereof according to any one of claims 1 to 7, wherein RI is
attached in the para position. 9.The compound or pharmaceutically
acceptable salt thereof according to any one of claims Ito 8, wherein
any one of AI, A2, A3 and A4 is a nitrogen atom or AI and A3 are both
a nitrogen atom. 10.The compound or pharmaceutically acceptable salt
thereof according to any one of claims I to 8, wherein AI is a
nitrogen atom, A2 and A4 are both the formula CH, and A3 is the
formula CH or a nitrogen atom. 11.The compound or pharmaceutically
acceptable salt thereof according to any one of claims 1 and 3 to 10,
wherein R3 is a heteroaryl group (which may be substituted by 1 to 3
substituents selected from halogen atoms, C1.6 alkyl groups, C3.6
cycloalkyl groups, C14, alkoxy groups, cyano groups, C1.6 alkanoyl



- 91 - substituents selected from halogen atoms, C1.6 alkyl groups,
C3_6 cycloalkyl groups, C16 alkoxy groups, cyano groups, C1_6
alkanoyl groups, and haloC1_6 alkyl groups).  13. The compound or
phaimaceutically acceptable salt thereof according to any one of
claims 1 and 3 to 10, wherein R3 is a pyridyl group (which may be
substituted by 1 to 3 substituents selected from halogen atoms, C1-6
alkyl groups, C3-6 cycloallcyl groups, and haloC1_6 alkyl groups).
14. The compound or pharmaceutically acceptable salt thereof
according to claim 1, wherein the compound is selected from the group
consisting of:
2-[(5S)-3-(5-methoxypyrimidin-2-y1)-2-oxo-5-(propan-2-ypimidazolidin-
l-y11-N[4-(trifluoromethyl)pyridin-2-yl]acetamide,
2-[(5S)-3-(5-ethylpyrimidin-2-y1)-2-oxo-5-(propan-2-yeimidazolidin-l-
y1]-N44- (trifluoromethyl)pyridin-2-yl]acetamide,
2-[(5S)-3-(5-chloropyrimidin-2-y1)-2-oxo-5-propylimidazolidin-l-y11-N
44- (frifluoromethyppyridin-2-yllacetamide,
N-(4-chloropyridin-2-y1)-2-[(5S)-3-(5-cMoropyrimidin-2-y1)-2-oxo-5-
propylimidazolidin-l-yllacetamide,
2-[(5S)-3-(5-chloropyrimidin-2-y1)-2-oxo-5-propylimidazolidin-1-yll-N
-(4- ethylpyridin-2-yl)acetamide,
2-[(5S)-3-(5-fluoropyrimidin-2-y1)-2-oxo-5-propylimidazof din-l-y1]-N
(trifluoromethyppyridin-2-yljacetamide,
2-[(5S)-3-(5-fluoropyrimidin-2-y1)-2-oxo-5-(propan-2-yl)imidazolidin-
l-ylkN44- (trifluoromethyl)pyridin-2-yl]acetamide,
N-(4-cyclopropylpyridin-2-y1)-2- {(5S)-2-oxo-5-(propan-2-y1)-345-
(trifluoromethyppyrimidin-2-yllimidazolidin-l-y1 acetamide,
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-chloropyrimidin-2-y1)-2-oxo m
dazolidin-l-y1]-N[4-(trifluoromethyl)pyridin-2-yl]acetamide,
N-(4-chloropyridin-2-y1)-2-[(5S)-3-(5-chloropyrimidin-2-y1)-2-oxo-5-(
propan-2- ypimidazolidin-l-yliacetamide,  - 92 -
N-(4-chloropyridin-2-y1)-2- {(5 S)-2-oxo-5-(propan-2-y1)-3 -
(trifluoromethyl)pyrimidin-2-yl] imidazolidin- 1-y11 acetamide,
2 -[(5 S)-3 -(5 -cyclopropylpyrimidin-2-y1)-2-oxo-5
-(propan-2-yeimidazolidin-1 -y1]- 1444-(tritluoromethyl)pyridin-2-yl]
acetamide, N-(4-chloropyridin-2-y1)-2-[(5 5)-3
-(5-cyclopropylpyrimidin-2-y1)-2-oxo-5 -(propan1-yl] acetamide,
24(5 S)-5-[(25)-butan-2-y1]-3 -(5 -chloropyi
midin-2-y1)-2-oxoimidazolidin-1 -yl]
-N(4-cyclopropylpyridin-2-yflacetamide,
2-[(55)-5-[(25)-butan-2-y1]-3 -(5 -cbloropyr
midin-2-y1)-2-oxoimidazolidin-1 -yl]
-N(4-chloropyridin-2-yl)acetamide,
2-[(55)-5-[(25)-butan-2-y1]-3
-(5-chloropyrimidin-2-y1)-2-oxoimidazolidin- 1
-y11-N(4-ethylpyridin-2-yflacetamide,
N-(4-chloropyridin-2-y1)-2- (5R)-5-[(1 5)- 1-fluoropropy1]-2-oxo-3 -
(trifluoromethyl)pyrimidin-2-yllimidazolidin- 1-yll acetamide,
N-(4-chloropyridin-2-y1)-2- {(5R)-3-(5-chloropyrimidin-2-y1)-5-[(1
S)- 1- fluoropropy1]-2-oxoimidazolidin- 1-yll acetamide,
N-(4-cyclopropylpyridin-2-y1)-2- {(SR)-5-{(1 5)-
1-fluoropropy1]-2-oxo-3 - (trifluoromethyl)pyrimidin-2-yl]
imidazolidin- 1 -y1} acctamide,        2- {(5R)-5-[(1 S)-1
-fluoropropy1]-2-oxo-3 -(trifluoromethyl)pyrimidin-2- yl]
imidazolidin- 1-y11 -N44-(trifluoromethyppyridin-2-yl] acetamide,
2- { (5R)-3 -(5 -chloropyrimidin-2-y1)-5 -[(1 5)-1



N-(5-chloropyridin-2-y1)-2- {(5 S)-2-oxo-5 -propy1-3
45-(tritluoromethyl)pyrimidin-2- yl] nnidazolidin- 1-y1} acetarnide,
N-(5-chloro-6-methylpyridin-2-y1)-2- 1(5 S)-2-oxo-5 -propy1-3 -
(trifluoromethyl)pyrimidin-2-yl] imidazolidin- 1 -y1} acetamide,
N-(5 -chloro-6-methylpyridin-2-y1)-2-[(5 S)-3-(5-chloropyr
midin-2-y1)-2-oxo-5- propylimidazolidin-1-yllacetamide,         2-
{(5
S)-2-oxo-5-(propan-2-y1)-345-(propan-2-yloxy)pyrimidin-2-yllimidazoli
din- 1- yl } -N[4-(trifluoromethyl)pyridin-2-yl]acetamide,  - 94 -
2-R5S)-5-[(2S)-butan-2-y1]-3-(5-ethoxypyrimidin-2-y1)-2-oxoimidazolid
in-1-y1]-1\1- (4-chloropyridin-2-yOacetamide,
2-R5S)-5-[(2S)-butan-2-y1]-3-(5-cyclopropylpyrimidin-2-y1)-2-oxoimida
zolidin-1- ylkN-(4-chloropyridin-2-yflacetamide,
2-R5S)-5-[(2S)-butan-2-y1]-3-(5-ethoxypyrimidin-2-y1)-2-oxohnidazolid
in-l-A-N(4-cyclopropylpyridin-2-yOacetamide, and
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-cyclopropylpyrimid.1-2-y1)-2-oxoimid
azol din-1- yfl-N-(4-cyclopropylpyridin-2-yflacetamide.  15. A
pharmaceutical composition comprising, as an active ingredient, the
compound or phannaceutically acceptable salt thereof according to any
one of claims 1 to 14.  16. An agent for preventing or treating
diseases of schizophrenia, Alzheimer's disease, cognitive impairment,
dementia, anxiety disorders, depression, drug dependence, spasm,
tremor, pain, Parkinson's disease, attention deficit hyperactivity
disorder, bipolar disorder, eating disorder, or sleep disorders,
which comprises, as an active ingredient, the compound or
pharmaceutically acceptable salt thereof according to any one of
claims 1 to 14. 


