
DESCRIPTION HETEROCYCLIC COMPOUND Technical Field
[0001] 5The present invention relates to a novel
heterocyclic compound, which is useful as an agent for
the prophylaxis or treatment of diabetes,
hyperlipidemia and the like; and the like. [0002]
[Background of the Invention] /aRetinal binding
protein 4 (hereinafter sometimes to be abbreviated as
"RBP4') is known to be a sole blood retinol transport
protein mainly produced in the liver. [0003]
In recent years, moreover, RBP4 is suggested to be a
factor inducing insulin resistance, as shown below.
(1) Since RBP4 expression increases in the adipocytes
of GLUT4 knockout mouse showing insulin resistance,
RBP4 is suggested to be a potential adipocytokine
inducing insulin resistance (see Nature 436, 356-362
(2005) (non-patent document. 1)). Za (2) RBP4
overexpression mouse shows hyperglycemia and
hyperinsulinemda, and RBP4 knockout mouse shows
promotion of glucose tolerance and insulin sensitivity
as phenotype (see Nature 436, 356- 362 (2005)
(non-patent document 1)).    (3) Mouse bred on a
high-fat diet shows 'ugh blood RBP4 value, which 25 is
correlated with. induction of insulin resistance (see
Nature 436, 356-362 (2005) (non-patent document 1)).
(4) Disease model mouse showing diabetes and obesity
pathology such as ob/ob mouse, 1113-Hspl
overexpression (adipose tissue specific) mouse, MC4R
knockout mouse, GLUT4 knockout (adipose tissue and o
skeletal muscle specific) mouse and the like also
shows high blood RBP4 value (see Nature 436, 356-362
(2005) (non-patent document 1)).  (5) It has been
reported that blood RBP4 concentration and insulin
sensitivity and sugar disposal rate are inversely
correlated in human. The glucose infusion rate
decreases as the blood RBP4 35, concentration
increases in euglycemic hyperinsulinemic glucose clamp
test (see Cell Metab., 6, 79-87 (2007) (non-patent
document 2)).  (6) While exercise is known to improve
insulin sensitivity, an extremely high correlation
between such an improving effect and  lowering of
blood RBP4 concentration is shown (see N. Engl. J.
Med., 354, 2552-2563 (2006) (non-patent document 3)),
(7) WO 2005/059564 (patent reference 1) describes that
a compound that controls RBP4 activity is useful for
the treatment of insulin 's resistance. [0004] 



RBP4 is stably present in blood in the form of a
complex resulting from the binding of retinal and TTR
(transthyretin). When RBP4 is dissociated from TTR and
becomes free, it is decomposed in lo and excreted from
the kidney comparatively rapidly. Fenretinide, a
retinal derivative, inhibits the binding of R3P4 and
retinal, and consequently inhibits formation of a
complex with Tim It is known that administration of
fenretinide to animal induces lowering of blood RBP4
(see Biochim, Biophys. Acta, 1294, 48.-996) (non- 15
patent document 4)).         From such foregoing
findings, a compound that inhibits formation of a
complex of PBP4 and TTR by inhibiting the binding of
RBP4 and retinal is expected to lower blood RBP4
concentration and consequently induce correction of
hyperglycemia and improvement of insulin resistance.
As mentioned above, a compound capable of lowering
blood RBP4 concentration can be a therapeutic drug for
diabetes. [0005] In recent years, moreover, a report
has documented that blood 25 RBP4 value and blood TO
(triglyceride) or LDL cholesterol value positively
correlate in human, and blood RBP4 value negatively
correlates with HDL cholesterol value (see J.
Atheroscier. Thromb., 13, 209-215 (2006) (non-patent
document 5), N. Engl, J. Med., 355, 1392-1395 (2006)
(non-patent document 6), Diabetes, 56 (Supplement 30
1), A378 (1477-9) (2007) (non-patent document 7)),
thus suggesting relationship between RBP4 and lipid
metabolism.        In view of the above, a medicament
having an action to lower blood RBE4 value
(concentration) (also referred to as "RBP4 lowering
action" in the present specification) (also referred
to as "R594 35 lowering agent" in the present
specification) can be an agent for the prophylaxis or
treatment of hyperlipidemia.        As mentioned
above, a medicament having an action to lower blood
RBP4 value (concentration) (also referred to as "RBP4
lowering  action" in the present specification) (also
referred to as "RBP4 lowering agent" in the present
specification) can be widely applicable to
lifestyle-related diseases (diabetes, hyperlipidemia
and the like). 5 [0006]        As the compound having
a structure similar to that of the compound of the
present invetirion, the following compounds are known.
1) WO 03/031984 (patent document 2) discloses the
following compound. [0007]     [0008]  2) Zhongguo
Yaoke Daxue Xuebao (1991), 22(6), 33043 (non-patent
document 8) discloses the following compound. [0009]
RO2C_C.B. 



4 CAS registry No.: 143247-34-1 [0010] 3) The
following compounds are registered in the STN
database. [0011]  CAS registry Nb.: 736168-64-2   CAS
registry No.: 452358-00-8 N 0 CAS registry No.:
1094556-59-8 k L2    41 us 2004/116417 (patent
document 3) discloses the following s compound. [0013]
[0014] wherein /0 R1 is an aromatic ring group (the
aromatic ring group is optionally substituted by
halogen, C2_4 alkoxy, C2_4 alkyl (including cyclic
alkyl), C1_4 alkylthio, nitro, trifluoromethyl,
trifluoromethoxy, methylenedioxy, an optionally
substituted nitrogen-containing heterocyclic group and
the like); 15 R2 is hydrogen, C1..3 alkyl (optionally
substituted by an optionally rifled carboxylic acid)
or the like; and R3 and R4 are independently hydrogen
or C1_.4 alkyl. 5) WO 2006/043064 (patent document 4)
discloses the o compounds. 20 [0015]  



[0016]    6) WO 95/33719 (patent document 5) discloses
the following compounds 5 [0017]   \CE2-0O213
Cf:12.-.C.02E.    [0018]  7) EP 200415 A (patent
document 6) discloses the following compounds. [0019]
CH2- CO21-! [0020]  8) JP-A-02-053780 (patent document
7) discloses the following compound. in [0021]
However, it has not been reported that the
above-mentioned compound has a RBP4 lowering action.
Is Citation List Patent Documents [0023]   Patent
document. 1: WO 2005/059564 Patent document 2: NO
03/031984 Patent document 3: US 2004/116417 Patent
document 4: WO 2006/043064 Patent document 5: NO
95/33719 Patent document 6: EP 200415 A Patent
document 7: JP-A-02-053780 Non-Patent Documents 



[0024] 10 Non-Patent document 1: Nature 436, 356-362
(2005) Non-Patent document 2: Cell Metab., 6, 79-87
(2007) Non-Patent document 3: N. Engl. J. Med., 354,
2552-2563 (2006) Non-Patent document 4: Biochim.
Biophys. Acta, 1294, 48-54 (1996) Non-Patent document
5: j. Atheroscler. Ihromb., 13, 209-215 (2006) 15
Non-Patent document 6: N. Engl. J. Med., 355,
1392-1395 (2006) Non-Patent document 7: Diabetes,
56(Supplement 1), A378 (1477-P) (2007) Non-Patent
document 8: Zhongguo Yaoke Daxue Xuebao (1991), 22(6),
330-3 20 Summary of the Invention Problems to be
Solved by the Invention [0025]         The present
invention aims to provide a compound having a P.BP4
lowering action and useful as a medicament for the
prophylaxis or 25 treatment of diabetes,
hyperlipideria and the like. Means of Solving the
Problems [0026]        As a result of the intensive
studies of the compounds having a 23P4 lowering
action, the present inventors have surprisingly found
, compounds represented by the following foLmula (I),
a salt thereof or a prodrug thereof has a superior
RBP4 lowering action, which resulted in the completion
of the present invention. Accordingly, the present
invention relates to compound represented by the
formula 35 [0027]   [0025] wherein rini A is a
5-membered non-aromatic heterocycle optionally further
substituted by one sUbstituent; 5 ring B is an
optionally further substituted benzene ring; and X is
a bond, 0, 01-120, 00132, CH2, (cH2) 21 Sp 0H25, SCH,,
5 (0)0H25 (0) r 



S(0)CH2r 51(0)2, 0125(0)2 or S(0)2CH2, provided that
i(33,5R)-1-[4-(trifluoromethyl)benzy1]-5-[4- 10
(trifluoromethyllphenyl]pyrrolidin-3-yilacetic acid,
i(35,5R)-1-[2,5-bis(trifluoromethyl)benzyl]-5-[4-
(trifluoromethyl)phenyi]pyrrolidin-3-yflacetic acid,
acetic acid, 15
(2-oxo-1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-yl)ac
atic acid,
13-[4-fluoro-3-(trifluoromethyl)pheny1]-4-oxo-1,3-oxaz
olidin-5- yllacetic acid,
i4-oxo-3-[3-(trifluoromethyl)pheny1]-1,3-oxazolidin-5-
yllacetic acid,
{3-[2-chloro-5-(trifluoromethyl)pheny1]-4-oxo-1,3-thia
zolidin-5 20 yllacetic acid, and
15-oxo-1-[3-(trifluoromethyl)pheny1]-4,5-dihydro-1H-py
razol-3- yflacetic acid are excluded, or a salt
thereof; 25 [0029] [2] the compound of the
above-mentionedwherein X it 0, CH20, OCH2, CH" 5,
CE95, 5CH2, 5 (0) or S (0)2; [3] the compound of the
above-mentioned [1], wherein ring     benzene ring
optionally further substituted by 1 to 3 substituents
30 selected from  (a) a halogen atom,  (b) a 01_6
alkyl group optionally substituted by 1 to 3 halogen
atoms, and  (c) a 01_6 alkoxy group optionally
substituted by 1 to 3 halogen atoms; [4] the compound
of the above-mentioned [1], wherein ring A is a
5-membered non-aromatic heterocycle optionally further
substituted by one substituent selected from a C1-6
alkyl group and an  oxo group; [5] the compound of the
above-mentionedwherein ring A is a pyrrolidine ring or
a tetrahydrofuran ring, each of which is optionally
further substituted by one oxo group; 



5 [6] the compound of the above-mentioned 'wherein
ring A is a 5-membered non-aromatic heterocycle
optionally further substituted by one substituent
selected from a 0.1_5 alkyl group and an oxo group;
ring B is a benzene ring optionally further
substituted by 2 to 3 substituents selected from  (a)
a halogen atom,  (b) a C1_6 alkyl group optionally
substituted by 1 to 3 halogen atoms, and  (c) a Ci_6
alkoxy group optionally substituted by 1 to 3 halogen
15atoms; and X is 0, CH20, OCH2, CH2, 3, CH2S, SCH2,
S(0) or S(0)2; [7] the compound of the above-mentioned
[1], wherein ring A is a pyrrolidine ring or a
tetrahydrofuran ring, each of which is optionally
further substituted by one oxo group; 20 ring B is a
benzene ring further substituted by 1 to 3
substituents selected from  (a) a halogen atom,  (b) a
C1-6 alkyl group optionally substituted by 1 to 3
halogen atoms, and    (c) a 01_6 alkoxy group
optionally substituted by 1 to 3 halogen atoms; and X
is bond; [0030] [8] the compound of the
above-mentioned [1], wherein 30 ring A is a 5-membered
non-aromatic heterOcycle optionally further
substituted by one substituent selected from a C1_6
alkyl group and an oxo group; ring B is an optionally
further substituted benzene ring; and X is 0, St or
Cli9; 35 [9] ({(3S)-1-[3,5-bis
t_ifluoromethyliphenyl]pyrrolidin-3- ylloxy)acetic
acid or a salt thereof; [10]
([1-[4-ohloro-3-(trifluoromethyl)phenyl]pyrro14din-3-
yllsulfanyl)acetic acid or a salt thereof;   3-;
(2R,53)-5-[3,5-bis(trifluoromet
yl)phenyl]tetrahydrofmran-2- .ropanoic acid or a salt
thereof; [0031] 



[12] a prodrug of the compound of the above-mentioned
[1]; 5 [13] a medicament comprising the compound of
the above-mentioned. [1] or a prodrug thereof;  [14]
the medicament of the above-mentioned .131 which is a
retinol binding protein 4 lowering agent;    [15] the
medicament of the above-mentioned [13], which is an
agent /0 for the prophylaxis or treatment of a retinal
binding protein 4- associated disease;  [16] the
medicament of the above-mentioned [which is an agent
for the prophylaxis or treatment of diabetes;    [17]
a. method of lowering retinol binding protein 4 n a
mammal, 15 which comprises administering an effective
amount of the compound of the above-mentionedor a
prodrug thereof to the mammal;  [18] a method for the
prophylaxis or treatment of diabetes in a mammal,
which comprises administering an effective amount of
the compound of the above-mentioned [1] or a prodrug
thereof to the 20 MaMMal;  [19] use of the compound of
the above-mentioned 1] or a prodrir thereof for the
production of a retinol binding protein 4 lower"
agent;  [20] use of the compound of the
above--mentioned [1] or a prodrug /25 thereof for the
production of an agent for the prophylaxis or
treatment of diabetes; and the like [0032] As another
embodiment, the present invention. relates to 20 [21]
a compound represented by the formula [0033] [0034]
wherein 35 ring A' is an optionally further
substituted 5-membered non-aromatic  heterocycle; ring
B is an optionally further substituted benzene ring;
and X is a bond, 0, CH20, OCR?, CH2, (CM,),, S, CH2S,
SCH2, S(0), C. 5(0), S(0)CH2, S(0)2, CH2S(0)2 or S(0)
2C112, 5 provided that 



({1-[315-bis(trifluoromethyl)pheny
-2,5-dioxoimida2olidin-4- yllsulfanyl)acetic acid. ;
3-f5-oxo-2-thioxo-1-[3-(triflucromethyl)phenyi]imida2o
lidin-4- ylipropanoic acid; 10
([2,5-dioxo-1-[3-(trifluoromethyl)ohenyl]pyrrolidin-3-
yllsulfanyl)acetic acid ; and
([2,5-dioxo-1-[4-(trifluoromethyl)p-enyl]pyrrolidin-3-
yl)sulfanyl)acetic acid are excluded, ls or a salt
thereof; [22) the compound of the above-mentioned
[21], wherein ring A' is a 5-mothered non-aromatic
heterocycle optionally further substituted by one
substituent solonted from a C1_5 alkyl group and an
oxo group;  [23] a prodrug of the compound of the
above-mentioned [21];  [24] a medicament comprising
the compound of the above-mentioned [21] or a prodrug
thereof;  [25] the medicament of the above-mentioned
[24], which is a retinol binding protein 4 lowering
agent;      [26] the medicament of the above-mentioned
[24], which is an agent 25 for the prophylaxis or
treatment of diabetes; and the like. [0035] [Detailed
Description of the Invention]            The
definition of each symbol in the formula I) and the 30
formula (I') is described in detail in the following.
The "halogen atom" in the present specification means,
unless otherwise specified, a fluorine atom, a
chlorine atom, a bromine atom or an iodine atom. The
"C1_3 alkylenedioxy grouthe present specification 35
means, unless otherwise specified, methylenedioxy,
ethylenedioxy or the like. [0036] The alkyl group" in
the present specification means,  unless otherwise
specified, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, 1- ethvipropyl, hexyl, isohexyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl,
3,3-dimethylbutyl, 2-ethylbutyl or the like.
The "Ca.+" alkoxy group" in the present specification
means, unless otherwise specified, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxv, sec-butoxy,
tert-butoxy or the like. [0037] 



The "C1_6 alkoxy-c rbonyl group" in the present
specification 10 means, unless otherwise specified,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonvl,
tert-butoxycarbonyl or the the.         The "(71A
alkyl-carbonyl group" in the present specification
means, unless otherwise specified, acetyl, propanoyl,
butanoyl, isobutancyl, pentamoyl, isopentanoyl,
hexanoyl or the like. 15Ther                    "-6-14
aryl-carbonyl group" in the present specificatior
means, unless otherwise specified, ben2oyi,
naphthylcarbonyi, biphenylcarbonyl or the like, [0038]
The "C1_6. alkyithio group" in the present
specification means, 20 unless otherwise specified,
methylthio, ethylthio, propylthio, isoproPylthio,
butylthib, ibobutylthio, sec-butylthib, tertbutvithio,
pentylthio, isopentylthio, neopentylthio, 1-
ethylpropyithio, hexylthio, isohexylthio,
1,1-dimethylbutylthio, 2,2-dimethylbutylthio,
3,3-dimethylbutylthio, 2-ethylbutylthio or 25 the
like.         The "C.1..6 alkylsulfinyl group" in the
present specification means, unless otherwise
specified, methylsulfinyl, etnylsulfinyl,
propyisulfinyl, isopropyisuifinyi, butylsulfinyl,
isobutylsulfinyl, sec-butylsulfinyl,
tert-butylsulfinyl, pentylsulfinyl, o
isopentyisulfinyl, neopentyisulfinyi,
1-ethylpropyisuifinyl, hexylbulfinyl,
isohexylsulfinyl, 1,1-dimethylbutyisuifinyl,2-
dimethylbutyisulfinyi, 3,3-dimethylbutylsulfinyl, 2-
ethylbutylbulfinyl or the like.         The "(7.1_6
alkylsulfonyl group" in the present specification
means, unless otherwise specified, methylsulfonyl,
ethylsulfonyl,    opyisulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec-butylsnifonyi,
tert-butylsulfonyi, pentyisulfonyi, isopentyisulfonyi,
neopentylsulfonyi, 1-ethylpropyisulfony
hexylsulfonyi, isohexylsulionyl,
1,1-dimethylbutylsulfonyl,- dimethylbutyisulfonyi,
3,3-dimethylbutylsulfonyl, 2- ethylbutylsulfonyl or
the like. [0039]         Ring A is a 5-membered
non-aromatic heterocycle optionally further
substituted by one substituent.         Examples of
the "5-membered non-aromatic heterocycle" of the
"5-membered non-aromatic heterocycle optionally
further substituted by one substituent" for ring A
include pyrrolidine, pyrroline, lo imidazolidine,
imidazoline, pyrazolidine, pyrazoline, oxazolidine,
oxazoline, thiazolidine, thiazoline,
1,1-dioxidothiazolidine, 1,1- dioxidothiazoline,
isoxazolidine, isoxazoline, isothiazolidine,
isothiazoline, 1,1-dioxidoisothiazolidine,
1,1-dioxidoisothiazoline, tetrahydrofuran,
dihydrofuran, tetrahydrothienyl, dihydrothienyl, 15
1,1-dioxidotetrahydrothienyl,
1,1-dioxidodihydrothienyi, dioxolyi, dioxolanyl and
the like. Of these, pyrrolidine, imidazolidine,
tetrahydrofuran and 1,1-dioxidoisothiazolidine are
preferable, pyrrolidine and tetrahydrofuran are
moreable, and pyrrolidine is particularly preferable. 



20 [0040]         Ring A optionally has, besides ring
B and X. group, one substituent at substitutable
position. Examples of the substituent include a C3_10
cycloalkyl group (e.g., cyclopropyl, cyclohexyl); 25
(2) a C6_14 aryl group (e.g., phenyl, naphtbyl)
optionally substitute( by 1 to 3 substituents selected
from  (a) a C1.4 alkyl group optionally substituted by
1 to 3 halogen atoms,  (b) a hydroxy group, 30(c) a
CI_G alkoxy group optionally substituted by 1 to 3
halogen atoms, and (d) a halogen atom,  (3) an
aromatic heterocyclic group (e.g., thienyl, furyl,
pyridyl, pyrazolyi, imidazolyi, tetrazolyi, oxazolyi,
thiazolyi, oxadiazolyl, 35 thiadiazoly1) optionally
substituted by 1 to 3 substituents selected from  (a)
a 01_6 alkyl group optionally substituted by 1 to 3
halogen atoms,   (b) a hydroxy group,  (c) a C1_6
al.kbxy group optionally substituted by 1 to 3 halogen
atoms, and  (d) a halogen atom;  (4) a non-aromatic
heterocyclic group (e.g., tetrahydrofuryl,
morpholinyl, thiomorpholinyl, piperidinyl,
pyrrolidinyl, piperazinyl) optionally substituted by 1
to 3 substituents selected from          (a) a C1_6
alkyl group uptionally substituted by 1 to 3 halogen
10atoms,          (b) a hydroxy group,  (c) a C1_6
alkoxy group optionally substituted by 1 to 3 halogen
atoms,          (d) a halogen atom, and 15(e) an oxo
group;  (5) an amino group optionally mono- or
di-substituted by substituent(s) selected from (a) a
C1_6 alkyl group optionally substituted by 1 to 3
halogen atoms, 



20(b) a C1_6 alkyl-carbonyl group optionally
substituted by 1 to 3 halogen atoms, (a) a C6_14
aryl-carbonyl group optionally substituted by 1 to 3
halogen atoms,         (d) a C1_6 alkoxy-carbonyl
group optionally substituted by 1 to 3 25halogen
atoms, (e) a C1_6 alkylsulfonyi group (e.g.,
methylsulfbnyl, ethylsulfonyi, isopropyisulfonyl,
butyisulfonyl, pentylsulfonyl) optionally substituted
by 1 to 3 halogen atoms,     (f) a carbamoyl group
optionally mono- or di-substituted by 30alkyl group(s)
optionally substituted by 1 to 3 halogen atoms, and
(g) an aromatic heterocyclic group (e.g., thienyl,
furya pyridyl, pyrazolyi, imidazolyl, tetraxolyl,
oxazolyi, thiazolyl, oxadiazolyi, thiadiazoly11; 35
(6) a C1.6 alkyl-carbonyl group optionally
substituted0 halogen atoms; (7) a Ci..6
alkoxy-carbonyl group optionally substituted by 1 to 3
substituents selected from  (a) a halogen atom, (b) a
C1_6 alkoxy group, and (c) a C6_14 aryl. group (e.g.,
phenyl)    (8) a CI_G alkyisulfonyl group (e.g.,
methylsulfonvi, ethylsulfonvl, 5 isopropylsulfonvi)
optionally substituted by 1 to 3 halogen atoms;  (9) a
carbamoyl group optionally mono- or di-substituted by
substituent(s) selected from  (a) a C1-6 alkyl group
optionally substituted by 1 to 3 halogen atoms, 10(b)
a C1-6 alkyisulfoly1 group (e.g., methylsulfonyl,
ethylsulfonyi, isopropyisulfonyl, butylsulfonyl,
pentylsulfonyl) optionally substituted by 1 to 3
halogen atoms, (c) a C6_14 arylsulfonyl. group (e.g.,
phenylsulfonyl) optionally         substituted by an
aromatic heterocyclic group (e.g., thienyl, isfuryl,
pyridyl, pyrazolyi, imidazolyl, tetrazolyl, oxazolyl,
thiazolyl, oxadiabolyl, thiadiazolyl), and  (d) an
aromatic heterocyclic group (e.g., thienyl, furyl,
pyridyl, pyrazolyl, imidazolyl, tetrazolyl, oxazolyi,
thiazolyl, oxadiazolyl, thiadiazolyl); 



(10) a thiocarbamovl group optionally mono- or
di-substituted by C1_6 alkyl group(s) optionally
substituted by 1 to 3 halogen atoms;  (11) a sulfamovl
group optionally mono- or di-substituted by C1-6 alkyl
group Cs) optionally substituted by 1 to 3 halogen
atoms; (12) a carboxy group; (13) a hydroxy group;
(14) a C1_6 alkoxy group optionally substituted by 1
to 3 substituents selected from (a) a halogen atom,
(b) a carboxy group, 30(c) a C1_6 alkoxy group,  (d) a
C1_6 alkoxy-carbonyl group optionally substituted by 1
to 3 C6_14 aryl group (e.g., phenyl), and  (e) an
amino group optionally mono- or di-substituted by
substituent(s) selected from a C1_6 alkyl group and a
C3y.6 alkoxycarbonyl group; (15) a C2_6 alkenyloxy
group (e.g., ethenyloxy) optaonally substituted by 1
to 3 halogen atoms; (16) a. C7_13 aralkyloxy group
(e.g., benzyloxy);  (17) a C6.44 arvioxy group (e.g.,
phenyloxy, naphthyloxy); (18) a C.1..6
alkyl-carbonyloxy group (e.g., acetyloxy,
tartbutylcarbonylOxy);    (19) a C6_14 aryl-carbonyl
group optionally substituted by 1 to 3 5 substitments
selected from  (a) a halogen atom, and  (b) a C1.
alkyl group optionally substituted by 1 to 3 halogen
atoms; (20) a non-aromatic heterocyclylcarbonyl group
(e.g., 10 pyrrolidinylcarbonyl, morpholinylcarbonyi,
thicmorpholinyloarbonyl,
1-oxidothiomorpholinylcarbonyl) optionally substituted
by 1 to 3 substituents selected from a CI._6 alkyl
group optionally substituted by 1 to 3 halogen atoms;
(21) a mercapto group; lc (22) a Cl._6 alkyithio group
(e.g., methylthio, ethylthio) optionally substituted
by 1 to 3 substituents selected from (a) a halogen
atom, and (b) a el..6 alkoxy-carbonyi group; (23) a
C7.43 aralkylthio group (e.g., benzylthio); 



20 (24) a C6.44 arylthio group (e.g., phenyithio,
naphthylthio); (25) a cyano group; (26) a nitro group;
(27) a halogen atom; (28) a C1.:3 alkylenedioxy group;
25 (29) an aromatic neterocyclylcatbonyi group (e.g.,
pyrazolylcarbonyl, pyrazinylcarbonyl,
isoxazolylcarbonyl, pyridylcarbonyl,
thiazolyicarbonyl) optionally substituted by 1 to 3
substituents selected from a C1..6 alkyl group
optionally substituted by I to 3 halogen atoms; 30
(30) a formyl group; (31) a C alkyl group optionally
substituted by 1 to 3 substituents selected from (a) a
halogen atom, (b) a carboxy group, 35(c) a hydroxy
group, (d) a C1,6 alkoxv-carbonyl group, (e) a 01_6
alkoxy group, and (f) an amino group optionally mono-
or di-substituted by CI.,6  alkyl group(s);  (32) a
02_10 alkenyl. group (e.g., ethenyl, 1-propanyl)
optionally substituted by 1 to substituents selected
from (a) a halogen Ut.Lfl (b) a carboxy group, (d) a
hydroxy group,          (d) a 0.6 alkoxy-carbonyl
group, (e) a C,_6 alkoxy group,          (f) an amino
group optionally mono- or di-substituted by C.1..6
ioalkyl group(s), and  (g) a non-aromatic heterocyclic
group (e.g., tetrahydrofuryl, morpholdmyl,
thlomorpholinyl, piparidinyi, pyrrolidinyl,
piperazinyl, thiazolidinyl) optionally substituted by
1 to 3 substituents selected. from 15(i) a C1-6 alkyl
group optionally substituted by 1 to 3 halogen 



atoms, (ii) a hydroxy group,  (1.1.1) a. 0,..6 alkoxy
group optionally substituted by 1 to halogen atoms,
20(iv-) a halogen atom and (v) an oxo group;  (33) a
0713 aralkyl group (e.g., benzyl) optionally
substituted by 1 to 3 substituents selected from (a) a
03_5 alkyl group optionally substituted byhalo n
25atoms, (b) a hydroxy group, (c) a CI_E alkoxy group,
and (d) a halogen atom, (34) an oxo group, 30 and the
like. [0041]         As t. e substituent, a Cj.6 alkyl
group and an oxo group are preferable, and an oxo
group is particularly preferable. [0042] 35Ring A is
preferably a 5-membered non-aromatic heterocycle
(preferably pyrrolidine, imidazolidine,
tetrahydrofuran, 1,1- dioxidoisothiazolidine)
optionally further substituted by one substituent
selected from a 01-6 alkyl group and an oxo group,
more  preferably a 5-membered non-aromatic heterocycle
(preferably pyrrolidine, imidazolidine,
tetrahydrofuran, 1,1- dioxidoisothiazolidine)
optionally further substituted by one oxo group, more
preferably pyrrolidine or tetrahydrofuran, each of
which is optionally further snhstituted by one oxo
group, particularly preferably pyrrolidine not
substituted by substituent other than ring B and X
group. [0043] Ring A' is an optionally further
substituted 5-membered non- 



10 aromatic heterocycle.        Examples of the
"5-membered non-aromatic heterocycle' of the
"optionally further substituted 5-membered
non-aromatic heterocycle" for ring A' include those
similar to the "5-membered non-aromatic heterocycle"
of the "5-membered non-aromatic heterocycle optionally
is further substituted by one substituent" for ring A.
Of these, pyrrolidine, imidazolidine, tetrahydrofuran
and 1,1- dioxidoisothiazolidine are preferable,
pyrrolidine and tetrahydrofuran are more preferable,
and pyrrolidine is particularly preferable./ 20 [0044]
Ring A' optionally has, besides ring E. and X group, 1
to 3 substituents at substitutable position(s).
Examples of the substituent include those exemplified
as the "substituent" that the "5-membered non-aromatic
heterocycle" of the "5-membered non- 25 aromatic
heterocycle optionally further substituted by one
substituent" for ring A optionally has. When the
number of the substituents is not less than 2, the
respective substituents may be the same or different.
[0045] 30As the substituent, a C1_6 alkyl group and an
oxo group are preferable, and an oxo group is
particularly preferable. [0046]        Ring A' is
preferably a 5-membered non-aromatic heterocycle
(preferably byrrolidine, imidazolidine,
tetrahydrofuran, 1,1- 35 dioxidoiaothiazolidine)
optionally further substituted by one substituent
selected from a Ci.." alkyl group and an oxo group,
more preferably a 5-membered non-aromatic heterocycle
(preferably pyrrolidine, imidazolidine,
tetrahydrofuran, 1,1-  dioxidoisothiazolidine)
optionally further substituted by one oxo group, more
preferably pyrrolidine or tetrahydrofuran, each of
which is optionally further substituted by one oxo
group, particularly preferably pyrrolidine not
substituted by substituent other than .5 ring B and X
group. [0047] Ring B is an optionally:Liner
substituted benzene ring.         Ring B optionally
has, besides ring A and a trifluoromethyl group, 1 to
4 substituents at substitutable position. EXamples of
the substituent include those exemplified as the
"substituent" (excluding an oxo group) that the
"5-membered non-aromatic heterocycle" of the
"5-membered non-aromatic heterocycle optionally
further substituted by one substituent" for ring A
optionally has. When the number of the substituents is
not less than 2, the is respective substituents may be
the sane or different. [0048] As the substituent, (1)
a halogen atom (preferably a fluorine atom, a chlorine
atom, a bromine atom), 20 (2) a C1-6 alkyl group
optionally substituted by I to 3 halogen atoms
(preferably a fluorine atom),     (3) a Cl_6 alkoxy
group optionally substituted by 1 to 3 halogen atoms,
(4) a cyano group, 



(5) an amino group optionally mono- or di-substituted
by 25 substituent(s) selected from  (a) a C1_6 alkyl
group optionally substituted by ; to 3 halogen atoms,
and  (b) C16 alkyisulfonyl group optionally
substituted by 1 to 3 halogen. atoms, 30 (6) a
non-aromatic heterocyclylcarbonyl group (e.g.,
thiomorpholinylcarbonyl,
1-oxidothiomorpholinylcarbonyl) optionally substituted
by 1 to 3 substituents selected from a Cl..6 alkyl
group optionally substituted by 1 to 3 halogen atoms
and the like are preferable. [0049]        Ring B is
preferably a benzene ring optionally further
substituted by 1 to 4 substituents selected from (1) a
halogen atom (preferably a fluorine atom, a chlorine
atom,  a bromine atom),  (2) a C1_6 alkyl group
optionally substituted. by I to3halogen atoms
(preferably a fluorine atom) (preferably
trifluoromethvl),         (3) a C1_6 alkoxy group
(preferably methoxy) optionally 5substituted by 1 to 3
halogen atoms,  (4) a cyano group,  (5) an amino group
optionally mono- or di-substituted by substituent(s)
selected from             (a) a C1_6 alkyl group
(preferably methyl) optionally 10substituted by 1 to 3
halogen atoms, and _6 alkylsulfonyl group (preferably
methylsulfony1) optionally substituted by 1 to 3
halogen atoms, and  (6) a non-aromatic
heterocyclylcarbonyl group (e.g.,
thiomorpholinylcarbonyl,
1-oxidothiomorpholinyloarboxyl) 15optionally
substituted by 1 to 3 substitvents selected from a
C1_G alkyl group optionally substituted by 1 to 3
halogen. atoms. [0050] Ring B is more preferably a
benzene ring optionally further substituted by 1 to 4
substituents selected from a halogen atom 



20 (preferably a fluorine atom, a chlorine atom, a
bromine atom) and a Ci_G alkyl group optionally
substituted by 1 to 3 halogen atoms (preferably a
fluorine atom) (preferably trifluoromethyl). [0051] As
another embodiment, ring B is more preferably a
benzene 25 ring optionally further substituted by 1 to
3 substituents selected from  (1) a halogen atom
(preferably a fluorine atom, a chlorine atom, a
bromine atom),      (2) a C1_6 alkyl group optionally
substituted by 1 to 3 halogen 30atoms. (preferably a
fluorine atom) (preferably trifluoromethyl), and  (3)
a (7.11:_5 alkcxy group (preferably methoxy)
optionally substituted by 1 to 3 halogen atoms. [0052]
35In the embodiment, ring B is more preferably a
benzene ring further substituted by 1 to 3
substituents selected from (1) a halogen atom
(preferably a fluorine atom, a chlorine atom, a
bromine atom),   (2) a C1r_5 alkyl group optionally
substituted by 1 to 3 halogen atoms (preferably a
fluorine atom) (preferably rifluoromethyl), and  (3) a
01_6 alkoxy group (preferably metboxy) optionally
substituted by 1 to 3 halogen atoms. [0053]         In
the embodiment, ring B is further more preferably a
benzene ring further substituted by one substituent
selected from          (1) a halogen atom (preferably
a fluorine atom, a chlorine atom, 10a bromine atom),
(2) a C1_6 alkyl group optionally substituted by 1 to
3 halogen atoms (preferably a fluorine atom)
(preferably tr 1_ethyl), and          (3) a C1_6
alkoxy group (preferably metboxy) optionalty 



15substituted by 1 to 3 halogen atoms, wherein the
substituent is bonded to the -position and the
trifluoromethyl group bonded to ring B is bonded to
the 5-position, with the bonding position of ringthe
1-position. [0054] 20That is, ring B is further more
preferably a benzene ring represented by the formula:
[0055] ret       OF [0056] 25wherein RA is  (1) a
halogen atom (preferably a fluorine atom, a chlorine
atom, a bromine atom), (2) a C1_6 alkyl group
optionally substituted by 1 to 3 haic 30atoms
(preferably a fluorine atom) (preferably trifluorometh
) Of  (3) a C1_6 alkoxy group (preferably methoxy)
optionany substituted by 1 to 3 halogen atoms.
Ring B is particularly preferably a benzene ring
represented 35 by the formula:  0F3 [0058] wherein RA
is  (1) a halogen atom (preferably a fluorine atom, a
chlorine atom, a bromine atom) or     (2) a C1_6 alkyl
group optionally substituted by 1 to 3 halogen atoms
(preferably a fluorine atom) (preferably
trifluoromethyl). 10 [0059] X is a bond, 0, 0120,
OCI12, CH2, ( CH2 ) 2rr CH2S 5CH2, 3(0), 



CH2S(0), 3(0)CH2, S(0)2, CH2S(0)2 or S(0)2CH2. [0060]
X is preferably a bond, 0, CH2, 5, CH2S, 5CH2, (0) or
S (0) 2r 15 more preferably 0, CH2 or Sy [0061]
As another embodiment, X is preferably 0, CH20, OCH2,
CH2, S, CH2S, 3CH2, 3(0) or 3(0)2, more preferably 0,
CH20, CH2, Si, 5CH2,(0) or 3(0)2, 20,As another
embodiment, X is preferably a bond. [0062]
Preferable examples of compound (I) include the
following compounds. [Compound I-A] 25A compound
represented by the formula: [00631    [0064] wherein
ring A is a 5-membered non-aromatic heterocycle
(preferably pyrrolidine, imidazolidine,
tetrahydrofuran, 1,1- dioxidoisothiazolidine)
optionally further substituted by one  substituent
selected from a Ci_6 alkyl group and an oxo group;
ring B is a benzene ring optionally further
substituted by 1 to 4 substituents selected from a
halogen atom (preferably a fluorine atom, a chlorine
atom) and a Cl_E; alkyl group optionally substituted s
by 1 to 3 halogen atoms (preferably a fluorine atom)
(preferably trif uoromethyl); and X is 0, 5 or CH2 or
a salt thereof. 



[0065] ip [Compound 1-B] A compound represented by the
formula: [0066]  [0067] 15 wherein ring A is a
5-membered non-aromatic heterocycle (preferably
pyrrolidine, imidazolidine, tetrahydrofuran, 1,1-
dioxidoisothiazolidine) optionally further substituted
by one substituent selected from a C1..6 a.Lkvl group
and an oxo group; ring B is a benzene ring optionally
further substituted by 1 to 4 substituents selected
from  (1) a halogen atom (preferably a fluorine atom,
a chlorine a bromine atom),          (2) a C1_6 alkyl
group optionally substituted by 1 to 3 halogen 25atoms
(preferably a fluorine atom) (preferably
trifluoromethyl),  (3) a C1-6 alkoxy group (preferably
methoxy) optionally substituted by 1 to 3 halogen
atoms,  (4) a cyano group,  (5) an amino group
optionally mono- or di-substituted by substituent(s)
selected from  (a) a C1_5 alkyl group (preferably
methyl) optionally substituted by 1 to 3 halogen
atoms, and        (b) a C1_5 alkylsulfonyl group
(preferably methylsulfbnyl) optionally substituted by
1 to 3 halogen atoms, and is(6) a non-aromatic
heterocyclylcarbonyl group (e.g_,
thiomorpholinlzbonyl, 1-oxidothiomorpholinylcarbonyl)
optionally substituted by 1 to 3 substituents selected
from a r alkyl group optionally substituted by 1 to 3
halogen atoms; and X is bond, 0, CH20, OCH2, CH2,
(CH2)2r S, CH2S, 3CH2, 3(0), CH2S(0), S S(0)CH2,
S(0)2, CH2S(0)2 or S(0)2CH2, provided t'rat
f4-oxo-3-[3-(trifluoromethyl)pheny1]-1,
thiazLsn-5-yliacetic acid, 12-oxo-1-[3-
trifluoromethyl)phenyl]pyrrolidin-3-yllacetic acid, 



10
(3-[4-fluoro-3-(trifluoromethyl)ohenv1]-4-oxo-1,3-oxaz
olidin-5- yllacetic acid,
{4-oxo-3-[3-(trifinoromethyl)pheny1]-1,3-oxazolidin-5-
yl}acetic ac
f3-[2-chloro-5-(trifluoromethyl)phenyl]-4-oxo-1,3-thia
zolidin-5- yllacetic acid, and 15
f5-oxo-1-[3-(trifluorome
hyl)pheny1]-4,5-dihydro-1H-py.."..,:o1-3- yl}acetic
acid are excluded, or a salt thereof. [0068] 20
[Compound I-C] A compound represented by the formula:
[0069]    [0070] 25 wherein ring A is a 5-membered
non-aromatic heterocycle (preferably pyrrolidine,
imidazolidine, tetrahydrofuran, 1,1-
dioxidoisothiazolidine) optionally further substituted
by one substituent selected from a Cl_e alkyl group
and an oxo group; ring B is a benzene ring optionally
further substituted by 1 to 3 substituents selected
from  (a) a halogen atom (preferably a fluorine atom,
a chlorine atom, a bromine atom),  (b) a C1_6 alkyl
group optionally substituted by 1 to 3 halogen atoms
(preferably a fluorine atom) (preferably
tilfauoromethyl),  and  (c) a C1_6 alkoxy group
(preferably methoxy) optionally substituted by 1 to 3
halogen atoms; and    X is 0, CM), OCH2, CH2, B, CH2S,
SCH2, 5(0) or S(0)2, 5 or a salt thereof. [0071]
[Compound I-D] A compound represented by the formula: 



--00(.11 U?  [0073] wherein ring A is a pyrrolidine
ring or a tetrahydrofuran ring, each of which is
optionally further substituted by one oxo group; 15
ring B is a benzene ring further substituted by 1 to 3
substituents selected from  (a) a halogen atom
(preferably a fluorine atom, a chlorine atom, a
bromine atom),      (b) a (.21_6 alkyl group
optionally substituted by 1 to 3 halogen 2a.atoms
(preferably a fluorine atom) (preferably
tri.fanoromethyl), and  (c) a r           .1-6 alkoxy
group (preferably methoxy) optionally substituted by 1
to 1 halogen atoms; and X is bond, 25 or a salt
thereof. [0074] [Compound I-E] A compound represented
by the formula: [0075]     [0076] wherein  



ring A is a 5-membered non-aromatic heterocycle
(preferably pyrrolidine, imidazolidine,
tetranydrofuran, dioxidoisothiazolidine) optionally
further substituted by one substituent selected from a
C2,.6 alkyl group and an oxo group; ring B is an
optionally further substituted benzene ring; and X is
0, S or CH2, or a salt thereof. [0077] [Compound I-F]
A compound represented by the formula: [0078]
[0079] wherein /5 ring A is a pyrrolidine ring or a
tetrahydrofuran ring, each of which is optionally
further substituted by one oxo group; ring B is a
benzene ring represented by the formula: [0080] CF3
[0081] wherein RA is  (1) a halogen.o (preferably a
fluorine atom, a chlorine atom, a bromine atom),  (2)
a C1:-6 alkyl group optionally- substituted by 1 to 3
halogen atoms (preferably a fluorine atom) (preferably
trifluoromethyl) or  (3) a C1E alkoxy group
(preferably methoxy) optionally substituted by 1 to 3
halogen atoms; and    is bond, 0, CH20, OCH2, CH2'
(CH))), B, CH25, SCH2, B(0), CH2H(0), S(0)C,, 5(0)2,
CH2B(0)2 or S(0)2CB2, or a salt thereof.  



[0082] [Compound I-G]
-(1(38)-l-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3
-ylloxy)acetic acid or a salt thereof. 5
-({1-[4-chloro-3-(trifluoromethyl)phenyilpyrrolidin-3-
yllsulfanyl)acetic acid or a salt thereof.
3-f(2R,53)-5-[3,5-bis(trifluoromethyl)phen-
tetrahydrofuran-2- yllpropanoic acid or a salt
thereof. [0083]        As a salt of the compound
represented by the formula (I) or the formula (I'), a
pharmacologically acceptable salt is preferable.
Examples of such salt include salts with inorganic
base, salts with organic base, salts with inorganic
acid, salts with organic acid, salts with basic or
acidic amino acid, and the like. isPreferable examples
of the salt with inorganic base include alkali metal
salts such as sodium salt, potassium salt and the
like; alkaline earth metal salts such as calcium salt,
magnesium salt and the like; aluminum salt: ammonium
salt and the like. Preferable examples of the salt
with organic base include 20 salts with
trimethylamine, triethylamine, pyridine, picoline,
ethanolamine, diethanolamine, triethanolamine,
tromethamine[tris(hydroxymethyl)methylamine],
tert-butylamine, cyclohexylamine, benzylamine,
dicyclonexylamine, N,Ndibenzylethylenediamine and the
like. 25Preferable examples of the salt with inorganic
acid include salts with hydrochloric acid, hydrobromic
acid, nitric acid, sulfuric acid, phosphoric acid and
the like.         Preferable examples of the salt with
organic acid include salts with formic acid, acetic
acid, trifluoroacetic acid, ohthalic 30 acid, fumaric
acid, oxalic acid, tartaric acid, ma:Laic acid, citric
acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-tolueneaulfonic acid and the
like.         Preferable examples of the salt with
basic amino acid include salts with arginine, lysine,
ornithine and the like. 35Preferable examples of the
salt with acidic amino acid include salts with
asoartic acid, giutamic acid and the like. [0084] A
prodrug of the compound represented by the formula (I)
or  the formula (I') (hereinafter, to be also referred
to as compound (I) collectively) means a compound
which is converted to compound (1) by a reaction due
to an enzyme, an gastric acid, etc. under the
physiological condition in the living body, that is, a
compound 5 which is converted to compound (I) by
oxidation, reduction, hydrolysis, etc. according to an
enzyme; a compound which is converted to compound (I)
by hydrolysis etc. due to gastric acid, etc. Examples
of the prodrug of compound (I) include io a compound
wherein an amino group of compound (I) is acylated,
alkylated or phosphorylated (e.g., a compound wherein
an amino group of compound (1) is eicosanoylated,
alanylated, pentylaminocarbonylated,
(5-methy1-2-oxo-1,3-dioxolen-4-
yl)methoxycarhonylated, tetrahydrofuranylated,
pyrrolidylmethylated, Is pivaloy/oxymethylated or
tert-butylated); 



a compound wherein a hydroxy group of compound (I) is
acylated, alkylated, phosphorylated or borated (e.g.,
a compound wherein a hydroxy group of compound (I) is
acetylated, palmitcylated, propanoylated,
pivaloylated, succinylated, fumarylated, alanylated 20
or dimethylaminomethylcarbonylated); a compound
wherein a carboxyl group of compound (1) is esterified
or amidated (e.a., a compound wherein a carboxyl group
of compound (I) is ethyl esterified, phenyl
esterified, carboxymethyl esterified,
dimethylaminomethyl esterified, pivaloyloxymethyl
esterified, 25 ethoxycarbonyloxyethyl esterified,
phthalidyl esterified,
(5-methyl2-oxo-1,3-dioxplen-4-yi)methyl esterified,
cyclohexyloxycarbonylethyl esterified or
methylamidated) and the like. These compounds can be
produced from compound (I) by a method known per se.
30 [0085]         A prodruo for compound (I) may also
be one which is converted to compound (I) under a
physiological condition, such as those described in
IYAKUHIN no KAIHATSU, Development of Pharmaceuticals,
Vol. 7, Design of Molecules, p. 163-198, Published by
HIROKAWA 35 SHOTEN, 1990. [0086]        Compound (I)
may be a. solvate (e.g., hydrate) or a non-solvate
(e.g., anhydride).    In addition, compound (I) may be
labeled with an isotope (e.g., 14C, 35S, 125I) and the
like.         Furthermore, a deuterium converter
wherein 111 is converted to 21-i(D) is also
encompassed in compound (I). [0087]         Compound
(I) or a prodrug thereof (hereinafter someti-es to be
abbreviated simply as the compound of the present
invention) has low toxicity, and can be used as an
agent for the prophylaxis or treatment of various
diseases mentioned below in a mammal (e.g., human,
mouse, rat, rabbit, dog, cat, bovine, horse, swine,
monkey) directly or in the form of a pharmaceutical
composition by admixing with a pharmacologically
acceptable carrier and the like. [0088] Here, examples
of the pharmacologically acceptable carrier is include
various organic or inorganic carrier substances
conventionally used as preparation materials, which
are added as excipient, lubricant, binder or
disintegrant for solid dosage forms; as solvent,
solubilizing agent, suspending agent, isotonicity
agent, buffer or soothing agent for liquid
preparation, and the like. Where 20 necessary,
preparation additives such as preservative,
antioxidant, colorant, sweetener and the like can also
be used. [0089]         Preferable examples of the
excipient include lactose, sucro D-mannitol,
D-sorbitol, starch, pregelatinized starch, dextrin,
crystalline cellulose, low-substituted
hydroxypropylcellulose, sodium carboxymethylcellulose,
gum arabic, pullulan, light anhydrous silicic acid,
synthetic aluminum silicate and magnesium
aluminometasilicate. 



Preferable examples of the lubricant include magnesium
stearate, calcium stearate, talc and colloidal silica.
f0090)         Preferable examples of the binder
include pregelatinized starch, sucrose, gelatin, gum
arahic, meLhylcellulose, carboxymethylcellulose,
sodium carboxymethylcellulose, crystalline 35
cellulose, sucrose, D-mannitbl, trehalose, dextrin,
pullulan, hydroxypropylcellulose,
hydroxypropylmethylcellulose and polycinylpyrrolidone.
Preferable examples of the disintegrant include
lactose,  sucrose, starch, carboxvmethylcellulose,
calcium carboxymethylcellulose, sodium croscarmellose,
sodium carboxymethylstarch, light anhydrous silicic
acid and low-substituted hydroxvpropylcellulose. 5
[0091]       Preferable examples of the solvent
include water for injection, physiological brine,
Ringer's solution, alcohol, propylene glycol,
polyethylene glycol, sesame oil, corn oil, olive oil
and cottonseed oil. iDPreferable examples of the
solubilizing agent include polyethylene glycol,
propylene glycol, D-mannitol, trehalo e, benzyl
benzoate, ethanol, trisaminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate,
sodium salicylate and sodium acetate. [0092]
Preferable examples of the suspending agent include
surfactants such as stearyltriethanolamine, sodium
lauryl sulfate, lauryi aminopropionic acid, lecithin,
benzalkonium chloride, benzethondum chloride, glyceryl
monostearate and the like; 20 hydrophilic polymers
such as polyvinyl alcohol, polyvinylpyrrolidone,
sodium carboxymethylcellmlose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose,
hydroxvpropylcellulose and the like; polysorbates and
polyoxyethylene hydrogenated castor oil. 25Preferable
examples of the isotonicity agent include sodium
chloride, glycerol, D-mannitol, D-sorbitol and
glucose. [0093]         Preferable examples of the
buffer include buffers such as phosphate, acetate,
carbonate, citrate and the like. 30Preferable examples
of the soothing agent include be yl alcohol Preferable
examples of the preservative include paraoxybenzoat
es, chlorobutanol, benzyl alcohol, phenethyl alcohol,
dehydroacetic acid and sorbic acid. 35Preferable
examples of the antioxidant include sulfite, ascorbate
and the like. 



Preferable examples of the colorant include aqmeous
food tar colors (e.g., food colors such as Food Red
No. 2 and No. 3, Food  Yellow No. 4 and No. 5, Food
Blue No. 1 and No. 2, etc.), water insoluble lake dye
(e.g.., aluminum salt of the above-mentioned aqueous
food tar color) and natural dye (e.g., 13-carotene,
chlorophyll, ferric oxide red).         Preferable
examples of the sweetening agent include sodium
saccharin, dipotassium glyovrrhizinate, aspartame and
stevia. [0094]         Examples of the dosage form of
the above-mentioned pharmaceutical composition include
oral preparations such as tablets 10 (inclusiVe of
sugar-coated tablets, film-coated tablets, sublingual
tablets, orally disintegrating tablets), capsules
(inclusive of soft capsules, microcapsules), granules,
powders, troches, syrups, emulsions, suspensions,
films (e.g., orally disintegrable films) and the like;
and parenteral agents such as injections (e.g., 15
subcutaneous injections, intravenous injections,
intramuscular injections, intraperitoneal injections,
drip infusions), external preparations (e.g., dermal
preparations, ointments), suppository (e.g., rectal
suppositories, vaginal suppositories), pellets, nasal
preparations, pulmonary preparations (inhalants), eye
drops and the 20 like. These may be safely
administered orally or parenterally (e.g., topically,
rectally, intravenously administered).         These
preparations may be release control preparations
(e.g., sustained-release microcapsule) such as
immediate-release preparation, sustained-release
preparation and the like.        A pharmaceutical
composition can be produced by a method conventionally
used in the technical field of pharmaceutical
preparation, for example, the method described in the
Japanese Pharmacopoeia and the like. [0095]        The
content of the compound of the present invention in a
pharmaceutical composition is about 0.01 to 100 wt%,
preferably about 2 to 85 wt%, of the total
composition.        While the dose of the compound of
the present invention varies depending on the subject
of administration, administration route, disease and
the like, it is, for example, about 1 to 1000 mg,
preferably about 3 to 300 mg, more preferably about 10
to 200 mg, in an amount of the compound of the present
invention as an active ingredient of an oral
preparation for administration to an adult   (body
weight about 60 kg) as a prophylactic or therapeutic,
drug for diabetes, and the dose can be administered in
one to several portions a day. [0096] 5During
production of an oral preparation, coating may be
applied as necessary for the purpose of masking of
taste, enteric property or durability.
Examples of the coating base to be used for coating
include sugar coating base, aqueous film coating base,
enteric film coating 10 base and sustained-release
film coating base. [0097]        As the sugar coating
base, sucrose is used Moreover, one or more kinds
selected from talc, Precipitated calcium carbonate,
gelatin, gum arabic, pullulan, carnauba wax and the
like may be used 1.5 in combination.         Examples
of the aqueous film coating base include cellulose
polymers such as hydroxypropyl cellulose,
hydroxypropvimethyl cellulose, hydroxyethyl cellulose,
methylhydroxyethyl cellulose etc.; synthetic polymers
such as polyvinylacetal diethylaminoacetate, 



20 aminoalkyl methacrylate copolymer E [Eudragit E
(trade name)], polyvinylpyrrolidone etc.; and
polysaccharides such as pullulan etc. [0098]
Examples of the enteric film coating base include
cellulose polymers such as hydroxypropylmethyl
cellulose phthalate, 25 hydroxypropylmethyl cellulose
acetate succinate, carboxymethylethyl cellulose,
cellulose acetate phthalate etc.; acrylic polymers
such as methacrylic acid copolymer L [Eudraclit L
(trade name)], methacrylic acid copolymer LD [Eudragit
L-30D55 (trade name)], methacrylic acid copolymer S
[Eudragit S (trade name)] etc.; and 30 naturally
occurring substances such as shellac etc.
Examples of the sustained-release film coating base
Include cellulose polymers such as ethyl cellulose
etc.; and acrylic polymers such as aminoalkyl
methacrylate copolymer RS [Eudragit RS (trade name)],
ethyl acrylate-methyl methacrylate copolymer 35
suspension [Eudragit NE (trade name)] etc. [0099]
The above-mentioned coating bases may be used after
mixing with two of more kinds thereof at appropriate
ratios. For coating,  for example, a light shielding
anent such as titanium oxide, red ferric oxide and the
like can be used. [0100] The compound of the present
invention shows low toxicity (e.g., 5 acute toxicity,
chronic toxicity, genetic toxicity, reproductive
toxicity, cardiotoxicity, carcinogenicity and the
like) and a few side effects. Therefore, it can be
used as an agent for the prophylaxis or treatment or a
diagnostic of various diseases in a mammal (e.g.,
human, bovine, horse, dog, cat, monkey, mouse, rat).
10 [0101]         The compound of the present
invention has a superior RBP4 (retinoh-binding protein
4) lowering action. Accordingly, the compound of the
present invention is useful as an agent for the
prophylaxis or treatment of the diseases and
conditions related to 15 an increase in RBR4.
The compound of the present invention can be
specifically used as an agent for the prophylaxis or
treatment of obesity, diabetes (e.g., type 1 diabetes,
type 2 diabetes, gestational diabetes, obese
diabetes), hyperlipidemia (e.g., hypertriglyceridemia,
20 hypercholesterolemia, high LDL-cholesterolemia, low
HDLcholesterolemia, postprandial hyperlipemia),
hypertension, cardiac failure, diabetic complications
[e.g., neuropathy, nephropathy, retinopathy, diabetic
cardiomyopathy, cataract, macroangiopathy, osteopenia,
hyperosmolar diabetic coma, infections (e.g., 25
respiratory infection, urinary tract infection,
gastrointestinal infection, dermal soft tissue
infections, inferior limb infection), diabetic
gangrene, xerostomia, hypacusis, cerebrovascular
disorder, peripheral blood circulation disorder],
metabolic syndrome (pathology having three or more
selected from hypertriglyceridemia 30 (TG), low HDL
cholesterol (HDL-C), hypertension, abdomen obesity and
impaired glucose tolerance), sarcopenia and the like.
[0102]        For diagnostic criteria of diabetes,
Japan Diabetes Society reported new diagnostic
criteria in 1999. 35According to this report, diabetes
is a condition showing any of a fasting blood glucose
level (glucose concentration of intravenous plasma) of
not less than 126 mg/d1, a 75 g oral glucose tolerance
test (75 g OGTT) 2 hr level (glucose concentration of



intravenous plasma) of not less than 200 mg/di, and a
non-fasting blood glucose level (glucose concentration
of intravenous plasma) of not less than 200 mg/d1, A
condition not falling under the above-mentioned
diabetes and different from "a condition showing a
fasting blood glucose level (glucose concentration of
intravenous plasma) of less than 110 mg/di or a 75 g
oral glucose tolerance test (75 g OGIT) 2 hr level
(glucose concentration of intravenous plasma) of less
than 140 mg/d1" (normal type) is called a "borderline
type". [0103] 10In addition, ADA (American Diabetes
Association) in 1997 and WHO in 1998 reported new
diagnostic criteria of diabetes.        According- to
these reports, diabetes is a condition showing a
fasting blood glucose level (glucose concentration of
intravenous plasma) of not less than 126 mg/di and a
75 g oral glucose tolerance /5 test 2 hr level
(glucose concentration of intravenous plasma) of not
less than 200 mg/di.        According to the
above-mentioned reports, impaired glucose tolerance is
a condition showing fasting blood sugar level (glucose
concentration of intravenous plasma) of less than 126
mg/di and a 75 g oral glucose tolerance test 2 hr
ievel .(glucose concentration of intravenous plasma)
of not less than 140 mg/di and less than 200 mg/di.
According to the report of ADA, a condition showing a
fasting blood glucose level (glucose concentration of
intravenous plasma) of not less than 110 mg/di and
less than 126 mg/di is called IFG 25 (Impaired Fasting
Glucose). According to the report of WHO, among the
IFG (Impaired Fasting Glucose), a condition showing a
75g oral glucose tolerance test 2 hr level (glucose
concentration of intravenous plasma) of less than 140
mg/di is called IFG (Impaired Fasting Glycemia).
[0104]        The compound of the present invention
can also be used as an agent for the prophylaxis or
treatment of diabetes, borderline type, impaired
glucose tolerance, IFG (Impaired Fasting Glucose) and
IFG (impaired Fasting Glycemia), as determined
according to the abovementicned new diagnostic
criteria. Moreover, the compound of the present
invention can prevent progress of borderline type,
impaired glucose tolerance, IFG (Impaired Fasting
Glucose) or IFG (Impaired Fasting Glycemia) into
diabetes.  [0105]         The compound of the present
invention can also be used as an agent for the
prophylaxis or treatment of osteoporosis, cachexia
(e.g., carcinomatous cachexia, tuberculous cachexia,
diabetic cachexia, hembpathic cachexia,
endocrinopathic cachexia, infectious cachexia or
cachexia induced by acquired immunodeficiency
syndrome), fatty liver, polycystic ovary syndrome,
renal disease (e.g., diabetic nephropathy,
glomerulonephritis, glomerulosclerosis, nephrosis
syndrome, hypertensive nephrosclerosis, terminal renal
10r), muscular dystrophy, myocardial infarction,
angina pectoris, cerebrovascular disorder (e.g.,
cerebral infarction, cerebra/ apoplexy), Alzheimer's
disease, Parkinson's disease, anxiety, dementia,
insulin resistance syndrome, syndrome X,
hyperinsulinemia, sensory abnormality in
hyperinsulimemis, tumor 15 (eg" leukemia, breast
cancer, prostate cancer, skin cancer), irritable bowel
syndrome, acute or chronic diarrhea, inflammatory
disease (e.g., rheumatoid arthritis, spondylitis
deformans, osteoarthritis, lumbago, gout,
postoperative or posttraumati inflammation, swelling,
neuralgia, pharyngolaryngitis, cystitis, 20 hepatitis
(including nonalcoholic steatohepatitis), pneumonia,
pancreatitis, enteritis, inflammatory intestine
disease (including inflammatory colitis), ulcerative
colitis, stomach mucosainjury (including stomach
mucosainjury caused by aspdrin)), small intestine
mucosainjury, malabsorption, testis dysfunction,
visceral obesity syndrome, sarcopenia or age-related
macular degeneration.        The compound of the
present invention can further be used for secondary
prevention or suppression of progression of the
above-mentioned various diseases (e,g., cardiovascular
events such as myocardial infarction and the like). 30
[0106]        With the aim of enhancing the action of
the compound of the present invention or decreasing
the dose of the compound and the like, the compound
can be used in combination with other medicaments such
as therapeutic agents for diabetes, therapeutic agents
for diabetic complications, therapeutic agents for
hyperlipidemia, antihypertensive agents, antiobesity
agents, diuretics, antithrombotic agents and the like
(hereinafter to be abbreviated as concomitant drug).
The time of administration of the compound of the
present invention and that of the concomitant drug are
not limited, and they may be administered
simultaneously or in a staggered manner to the
administration subject. In addition, the compound of
the present invention and the concomitant drug may be
administered as two kinds of preparations containing
respective active ingredients or a single preparation
containing both active ingredients. [0107] The dose of
the concomitant drug can be appropriately determined
based on the dose employed clinically. In addition,
the 



10 mixing ratio of the compound of the present
invention and the concomitant drug can be
appropriately determined according to the
administration subject, administration route, target
disease, condition, combination, and the like. For
example, when the administration subject is a human,
the concomitant drug may be used 15 in an amount of
0.01 to 100 parts by weight per 1 mart by weight of
the compound of the present invention. [0106]
Examples of the therapeutic agents for diabetes
include insulin preparations (e.g., animal insulin
preparations extracted it.0 from pancreas of bovine or
swine; human insulin preparations genetically
synthesized using Escherichia coli or yeast; zinc
insulin; protamine zinc insulin; fragment or
derivative of insulin (e.g., INS-I), oral insulin
preparation), insulin sensitizers (e.g., pioglitazone
or a salt thereof (preferably hydrochloride), 25
rosigiitazone or a salt thereof (preferably maleate),
Tesaglitazar, Ragsglitazar, Muraglitazar,
Edaglitazone, Metaglidasen, Naveglitazar, AMG-131,
THR-0921, TAX-379), a-glucosidaize /1.114bitors (e.g.,
voglibose, acarbose, miglitol, emiglitate), biguanides
(e.g., metformin, bufbrmin or a salt thereof (e.g.,
hydrochloride, fum.trate, so succinate)), insulin
secretagogues [e.g., sulfonylurea (e.g., tolbutamide,
glibenciamide, gliolazide, chlorpropamide, tolazamide,
abetchexamide, glyolopyramide, glimepiride, glipizide,
glybuzole), repaglinide, nateglinide, miti Lde or a
calcium salt hydrate  thereof], dipeptidyl peptidase
IV inhibitors (e.g., Alogliptin,
Sitagliptin, Saxagliptin, T-6666, TS-021), p3 agonists
(e.g., AJ-9677), GER40 agonists, GLP-1 receptor
agonists [e.g., GLP1, GLP-1MR agent, NN-2211, A0-2993
(exendin-4), 8I4-51077, Aib(8,35)hGLP-1(7,37)NH2,
CJC-1131], amvlin agonists (e.g.,  pramlintide),
phosphotyrosine phosphatase inhibitors (e.g., sodium
vanadate), ' coneogenesis inhibitors (e.g., glycogen
phosphorylase inhibitors, glucose-6-phosphatase
inhibitors, glucagon antagonists), SGLUT
(sodium-glucose cotransporter) inhibitors (e.g.,
T-1095), alp- 5 hydroxysteroid dehydrogenase
inhibitors (e.g., BVT-3498), adiponectin or agonist
thereof, IKK inhibitors (e.g., AS-2868), leptin
resistance improving drugs, somatostatin receptor
agonists, glucokinase activators (e.g., Ro-28-1675),
GIP (Glucose-dependent insulinotropic peptide) and the
like. 10 [0109]        Examples of the therapeutic
agent for diabetic, complications include aldose
reductase inhibitors (e.g., tolrestat, epalrestat,
zenarestat, zopolrestat, minalrestat, fidarestat,
CT-112), neurotrophic factors and increasing drugs
thereof (e.g., NGF, NT-3, 15 BDNE, neurotrophin
production/secretion promoting agents (e.g., 4-
(4-chloropheny1)-2-(2-methy1-1-imidazoly1)-5-[3-(2-
methylphenoxy)propylloxazole) described in W001/14372,
TAK-583), nerve regeneration promoters (e.g., Y-128),
PKC inhibitors (e.g., ruboxistaurin mesylate), AGE
inhibitors (e.g., A1T946, pimagedine, 20
pyratexanthine, N-phenacylthiazolium bromide (ALT766),
ALT-711, EX0- 226, pyridorin, pyridoxamine), active
oxygen scavengers (e.g., thioctic acid), cerebral
vasodilators (e.g., tiapuride, mexiletine),
eomatostatin receptor agonists (e.g., BIM23190),
apoptosis signal regulating kinase-1 (ASK-1) inhibitor
and the like, 25 [0110]         Examples of the
therapeutic agent for hyperlipidemia include statin
compounds (e.g., cerivastatln, pravastatin,
simvastatin, lovastatin, atorvastatin, fluvastatin,
itavastatin, rosuvastatin, pitavastatin or a salt
thereof (e.g., sodium salt, calcium salt)), 30
sgualene synthase inhibitors (e.g., lapaquistat
acetate), fibrate compounds (e.g., bezafibrate,
clofibrate, simfibrate, clinofibrate), ACAT inhibitors
(e.g., Avasimibe, Eflucimibe), anion exchange resins
(e.g., colestyramine), probucol, nicotinic acid drugs
(e.g., nicomol, niceritrol), ethyl icosapentate,
phytosterols (e.g., soysterol, oryzanol) and the like.
[0111]         Examples of the antihypertensive agent
include anaiotensin converting enzyme inhibitors
(e.g., captopril, enalapril, delapril),  



angiotensin II antagonists (e.g., candesartan
cilexetil, losar eprosartan, valsartan, telmisartan,
irbesartan, tasosartan, 1-[[2'-
(2,5-dihydro-5-oxo-4H-1,2,4-exadiazol-3-ylibiphenyl-4-
y1lmethy1]-2- ethoxy-1H-benzimidazole-7-carboxylic
acid, TAK-491), calcium 5 antagonists (e.g.,
manidipine, nifedipime, amiodipine, efonidipine,
nicardipine), potassium channel openers (e.g.,
levcromakalim, L27152, AL 0671, NIP-121), cionidine
and the like. [0112] Examples of the antiobesity agent
include central nervous 10 system antiobesity drugs
(e.g., dexfenfluramine, fenfluramine, phentermine,
sibutramine, amfepramone, dexamphetamine, mazindol,
phenylpropanolamine, clobenzorex; MCH receptor
antagonists (e.g., S8-568849; SNAP-7941; compound
described in W001/82925 and W001/87834); neuropeptide
Y antagonists (e.g., C2-422935); 15 cannabinoid
receptor antagonists (e.g., SR-141716, SR-147778);
ghrelin antagonist; llp-hydroxysteroid dehydrogenase
inhibitors (e.g., BVT-3498)), pancreatic lipase
inhibitors (e. g., orlistat, cetilistat), 33 agonists
(e.g., AJ-9677, AZ40140), anorectic peptides (e.g.,
leptin, CNTF (c:neurotrophic factor)), 20
cholecystokinfn agonists (e.g., lintitript,
FPL-15849), anorexigenic agents (e.g., P-57) and the
like. [0113]         Examples of the diuretics include
xanthine derivatives (e.g., theobromine sodium
salicylate, theobromine calcium salicylate), 25
thiazide preparations (e.g., ethiazide,
cyclopenthiazide, trichloromethiazide,
hydrochlorothiazide, hydroflumethiazi-e
benzyihydrochlorothiazide, penflutizide, polythiazide,
methyclothiazide), antialdosterone preparations (e.g.,
spironolactone, triamterene), carbonic anhydrase
inhibitors (e.g., 30 acetazolamide),
chlorobenzenesulfonamide agents (e.g., chlortalidone,
mefruside, indapamide), azosamide, isosorbide,
ethacrynic acid, piretanide, bumetanide, furosemide
and the like. [0114] Examples of the antithrombotic
agent include heparin (e.g., 35 heparin sodium,
heparin calcium, dalteparin sodium), warfarin (e.g.,
warfarin potassium), anti-thrombin drugs (e.g.,
aragatroban, dabigatran), thrombolytic agents (e.g.,
urokinase, tisokinase, alteplase, nateplase,
monteplase, pariteplase), platelet aggregation
inhibitors (e.g., ticlopidine hydrochloride,
cilostazol, ethyl icosapentate, beraprost sodium,
sarpogrelate hydrochloride), prasugrel, E5555,
SHC530348), EKa inhibitors (e.g., TAX-442,
rivaroxaban, apixaban, DU-156, YM150) and the like- 5
[0115] In the following, the production methods of
compoundof the present invention are explained.
Compound (I) can be produced according to a method
known per se, for example, a method described in
detail below, or a method 10 analogous thereto. Each
symbol in the reaction schemes, RI, R2,X2, L and ring
C are as defined above below. Unless otherwise
specified, the other symbols are as defined above.
[0116] 15R1 is a hydrogen atom or a
carboxyl-protecting group. 



Specific examples of the carboxyl-protecting group
include those mentioned below. Of these, a Cl_6 alkyl
group optionally substituted by 1 to 3 halogen atom; a
C7_20 aralkyl group (e.g., benzyl, trityl) optionally
substituted by 1 to 5 substituents selected from a 20
halogen atom, a C1_5 alkoxy group, a nitro group and
the like; and the like are preferable.        [(2is a
protecting group for amine Specific examples of the
protecting group for amine include those similar to
the amino-protecting group mentioned below. 25 [0117]
XI is 0 or S. X2 is CH2, 0 or S. La, L2 and L3 are
independently a leaving group. Preferable specific
examples of Ll include a halogen atom 30 (preferably
chlorine, bromine, iodine), a C1_6 alkylsulfonyloxy
group optionally substituted by 1 to 3 halogen atoms
(e.g., methanesulfbnyloxy, ethanesulfbnyloxy,
trifluoromethanesulfonyloxy), an arylsulfonyloxy group
optionally having substituent(s) (e.g.,
benzenesulfbnyloxy, p-toluenesulfonyloxy) and the
like. 35Preferable specific examples of L2 include a
dialkylphos .o o group (preferably a dimethylphosphono
group, a diethylphosphono group), a
triphenylphosphonium group and the like. Preferable
specific examples of Li liclude a dihydroxyhoranl
group, a dialkoxyboranyi group (preferably
4,4,5,5-tetramethy1- 1,3,2-dioxaboran-2-y1),
trialkylstannyl group (preferably trimethylstannyi
group, n-tributyistannyl group) and the like. [0118]
Ring C is a 5-membered aromatic heterocycle or
unsaturated heterocycle. Examples of the 5-membered
aromatic heterocycle include thiophene, furan,
pyrrole, imidazole, pyrazole, triazols, tetrazole,
thlazole, isothiazole, thiadiazole, oxazole,
isoxazole, oxadiazole and the like. Examples of the
5-membered unsaturated heterocycle 10 include a ring
having at least one double bond, from among those
exemplified as the "5-membered non-aromatic
heterocycle" of the "optionally further substituted
5-membered non-aromatic heterocycle" for ring A.
Specific examples of ring C include furan, pyrrole and
the 15 like. [0119]         In the following
production methods, the "ether solvents", "halogenated
hydrocarbon solvents", "aromatic solvents", "nitrile
solvents", "ester solvents", "amide solvents", "ketone
solvents", 20 "sulfoxide solvents", "alcohol
solvents", "organic acid solvents" means the
followings. [0120]         Examples of the "ether
solvents" include diethyl ether, tetrahydrofuran
(THE), 1,4-dioxane, 1,2-dimethoxyethane and the like.
25Examples of the "halogenated hydrocarbon solvents"
include dichloromethane, chloroform,
1,2-dichloroethane, carbon 



tetrachloride, 1,1,2,2-tetrachloroethane and the like.
Examples of the "aromatic solvents" include benzene,
toluene, xylene, pyridine, mesitylene and the like.
30Examples of the "nitrile solvents" include
acetonitri e propionitrile and the like.
Examples of the "ester solvents" include ethyl
acetate, methyl acetate and the like. Examples of the
"amide solvents" include N,N-dimethylformamide 35
(DMF), N,N-dimethylacetamide, N-methyipyrrolidone and
the like. Examples of the "ketone solvents" include
acetone, methylethyl ketone and the like. Examples of
the "sulfoxide solvents" include dimethyl  sulfoxide
(DMS0) and the like.         Examples of the "alcohol
solvents" include methanol, ethanol, isopropanol,
tert-butanol and the like. Examples of the "organic
acid solvents" include formic acid, 5 acetic acid,
trifluoroacetic acid, methanesulfonic acid and the
like. [0121] Unless otherwise specified, the starting
material compound in the following production methods
is commercially available, or can     be produced
according to a method known per se or a method
analogous 10 thereto.         The compound as a
starting material may be used in a form of a salt.
Examples of the salt include those similar to the
above-mentioned salt of the compound represented by
the formula (I). [0122] 15 (Production Method A)
Of compound (I) of the present invention, a compound
represented by the following formula (ia) or (ib)
(compound (Ia) or compound (Ib)) can be produced, for
example, according to the following Reaction Scheme 1.
20 (Reaction Scheme I) [0123]  



HO    [0124] In this production method, comp-1(Ia) or
compound (lb) can be produced from compound (Ha) by
the following steps. Step 1A: a step of obtaining
compound (I7,7a) by subjecting compound (Ile) to an
alkylation reaction with compound (IIIa); Step 2A: a
step of obtaining compound (Ia) by removingwhich is
the carboxyl-protecting group of compound (iVa);
Step 3A: a step of obtaining compound (Va) by
subjecting the hydroxy ap group of compound (lie) to a
halogenation or sulfonic-esterification reaction; Step
4A: a step of obtaining compound (VIIa) by subjecting
compound (Va) to an alkylation reaction with compound
(Vie);     Step 23: a step of obtaining compound (Ib)
by removing Rl which is 15 the carboxyl-protecting
group of compound (VIIa). [0125] Each step is
explained in detail in the following. (Step 1A)
Compound (We) can be produced by reacting compound
(Ilia) with 20, compound (IIIa) in the presence of a
base.  Examples of the base include amines (e.g.,
triethylamine, N,N-     sopropylethylamine, pyridine,
4-dimethylaminopyridine, 1,5-
diazabicyclo[5.4.0]-7-undecene); alkali metal
carbonates (e.g., potassium carbonate, sodium
carbonate, cesium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate); alkali metal phosphates
(e.g., tripotassium phosphate, trisodium phosphate);
alkali metal acetates (sodium acetate, potassium
acetate); alkali metal hydrides (e.g., sodium hydride,
potassium hydride); alkali metal hydroxides (e.g.,
sodium hydroxide, potassium hydroxide); 20 alkali
metal Ci_.6 alkoxic(e.g., sodium methoxide, sodium
tart- butoxide, potassium tert-butoxide) and the like.
Of these, sodium hydride, sodium carbonate, potassium
tert-butoxide and the like are preferable.
The amount cu. the base to be used is generally 0.1 to
100 15 equivalents, preferably 1 to 10 equivalents,
per 1 equivalent of compound (ha)         Specific
examples of compound (IIIa) include methyl
bromoacetate, tert-butyl bromoacetate, sodium
chloroacetate and the like. nflCompound (Ma) may be
commercially available product, or can 



be produced according to a method known per se or a
method analogous thereto.         The amount of
compound (IIIa) to be used is generally 1 to 100
equivalents, preferably 1 to' -lents, per 1 equivalent
of compound (IIa).         This reaction is carried
out without solvent or in an inert solvent. Examples
of the inert solvent include ether solvents,
halogenated hydrocarbon solvents, nitrile solvents,
aromatic solvents, ester solvents, amide solvents,
water and the like. These 0 solvents may be used in a
mixture of two or more kinds thereof at an appropriate
ratio. Of these, tetrahydrofuran, acetonitrile, N,N-
.4.methylformanide, N,N-dimethylaceta-'de, dimethyl
suLifoxide and the like are preferable.        Where
necessary, a phase-transfer catalyst (e.g.,
tatrabutylammonium bromide, tetrabutylamrnociuxn
hydrogensul fate etc.) may be used for this reaction.
The amount of the phase-transfer catalyst to be used
is generally 0.01 to 0.5 equivalents, preferably 0.01
equivalents to  0.1 equivalents, per 1 equivalent of
compound (Ile).         The reaction temperature of
this reaction is generally about 30"C to 200C,
preferably 50C to 120C. The reaction time of this
reaction is generally 0.5 hr to 24 5 hr. Compound
(lie) can be produced according to a method known per
se (e.g., USP 5670656; WO 2006/21401; WO 2004/110994)
or a method analogous thereto. [0126] lo (Step 2A) The
removal of the protecting groupof compound (IVa) is
carried out according to a method known per se, for
example, the method described in Protective Groups in
Organic Synthesis, John Wiley and Sons (1980) and the
like. Examples of the removal of the 15 protecting
group include a method using a acid, a base and the
like, and the like. [0127] (Step 3A) Compound (Va) can
be produced by converting the hydroxy group 



20 of compound (Tie) into a halogen atom using a
halogenating reagent.        Examples of the
halogenating reagent include thionyl chloride, thionyl
bromide, phosphorus trichloride, phosphorus
pentachloride, phosphorus oxychloride, carbon
tetrabromide and the like. The amount of the
halogenating reagent to be used is generally 25 1 to
NO equivalents, preferably 1 to 10 equivalents, per 1
equivalent of compound (IIa).        This reaction is
generally carried out in an inert solvent (e.g., ether
solvents, halogenated hydrocarbon solvents, aromatic
solvents etc.) or without solvent. These solvents may
be used in a ao mixture of two or more kinds thereof
at an appropriate ratio. Of these, tetrahydrofuran,
toluene, carbon tetrachloride and the like are
preferable.        The reaction temperature of this
reaction is generally -20'c to 200C, preferably 0C to
100C, The reaction time of this reaction is generally
0,5 hr to 24      Compound (Va) can also be produced
by converting the hydroxy oup of compound (ha) into an
optionally halogenated C1_5  alkylsulfonyloxy group,
an arylsulfonyloxy group optionally having
substituent(s) (e.g., benzenesulfonyloxy,
p-toluenesulfonyloxy) and the like, usinp an
optionally halogenated C.1..6 alkylsulfonyl chloride
(e.g., methanesulfonyl chloride, ethanesulfonyl
chloride, trifluoromethanesulfon chloride), an
arylsulfonyl chloride optionally having
substituent(s)benzenesulfonyl chloride, p-
toluenesulfonvi chloride) and the like.         The
amount of the optionally halogenated 01"6
alkylsulfonyi chloride or arylsulfonyl chloride
optionally having substituent(s) 10 to be used is
generally 1 to 10 equivalents, preferably 1 to 5
equivalents, per 1 equivalent of compound (Eta).
This reaction is generally carried out in an inert
solvent (e.g., ether solvents, halogenated hydrocarbon
solvents, aromatic solvents, amide solvents etc.) or
without solvent. These solvents 15 may be used in a
mixture of two or more kinds thereof at an appropriate
ratio. Of these, tetrahydrofuran, toluene, carbon
tetrachloride, N,N-dimethylformamide and the like are
preferable. Where necessary, a base may be used for
this reaction. Examples of the base include amines
(e.g., triethylamine, N,N- a diisopropylethylamine,
pyridine, 4-dimethylaminopvridine); alkali metal
carbonates (e.g., potassium carbonate, sodium
carbonate, cesium carbonate); alkali metal phosphates
(e.g., tripotassium phosphate, trisodium phosphate);
alkali metal. hydrides (e.g., sodium hydride,
potassium hydride); alkali metal hydroxides (e.g.,
sodium :8 hydroxide, potassium hydroxide) and the
like. Of these, pyridine, triethylamine, potassium
carbonate, tripotassium phosphate, sodium hydride and
the like are preferable.          The amount of the
base to be used is generally 1 to 100 equivalents,
preferably 2 to 1.0 equivalents, per 1 equivalent of
sc compound (ha). The reaction temperature of this
reactionIly -20C to 200C, preferably 0C to 200C. The
reaction time of this reaction is, for example, 0.5 hr
to 46 hr. 



[0128] (Step 4A)        Compound (VIIa) can be
produced by reacting compound (Va) with compound (Via)
in the presence of a base.           Examples of the
base include amines (e.g., triethylamine,
N,Ndiisopropyiethyiamine, pyridine,
4-dimethylaminopyridine, 1,0-
diamabicyclo15.4.0]-7-undecene); alkali metal
carbonates (e.g.,        ium carbonate, sodium
carbonate, cesium carbonate, sodium hydrogencarbonate,
potassium hydrogenoarbonate); alkali metal phosphates
(e.g., tripotassium phosphate, trisodium phosphate);
alkali metal acetates (sodium acetate, potassium
acetate); alkali metal. hydrides (e.g., sodium
hydride, potassium hydride); alkali metal hydroxides
(e.g., sodium hydroxide, potassium hydroxide); 10
alkali metal C1_6 alkoxides (e.g., sodium methoxide,
sodium tertbutoxide, potassium tert-butoxide) and the
like. Of these, sodium hydride, sodium carbonate,
potassium tert-butoxide and the like are preferable.
The amount of the base to be used is generally 1 to
100 15 equivalents, preferably 1 to 10 equivalents,
per 1 equivalent of compound (Va),         Specific
examples of compound (Via) include ethyl
thioglycolate, ethyl glyoolate and the like,
Compound (Via) may be commercially available product,
or can be produced according to a method known parse
or a method analogous thereto.         The amount of
compound (Via) to be used is generally 1 to 10
equivalents, preferably 1 to 5 equivalents, per 1
equivalent of compound (Va),         This reaction is
ca:r:red out without solvent or in an inert solvent.
Examples of the inert solvent include ether solvents,
halogenated hydrocarbon solvents, nitrile solvents,
aromatic solvents, ester solvents, amide solvents,
water and the like. Th=. solvents may be used in a
mixture of two or more kinds thereof at an appropriate
ratio. Of these, tetrahydrofuran, acetonitrile,
N,Ndimethylformamide, N,N-dimmthylacetamide, dimethyl
sulfoxide and the like are preferable. Where
necessary, a phese-tr catalyst (e.o.,
tetrablitylernonium bromide, tetrabutylammonium
hydrogensul fate etc .) may be used for this reaction.
The amount of the phase-transfer catalyst to be used
is generally 0.01 to 0.5 equivalents, preferably 0.01
equivalents to 0.1 equivalents, per 1 equivalent of
compound (Va).          The reaction temperature of
this reaction is generally about 3000 to 200C,
preferably 50C to 120C. The reaction time of this
reaction is generally 0.5 hr to 24 hr. [0129 (Step 2B)



Compound (Ib) can be produced from compound (Ma) under
the conditions and method similar to those exemplified
in Step 2A. [0130] 10 (Production Method B)        Of
compound (I) of the present invention, a compound
represented by the following formula (Ic) (compound
(Ic)) can be produced, for example, according to the
following Reaction Scheme 2. (Reaction Scheme 2) is
[0131]    Xo [0132]         In this production method,
compound (Ic) can be produced from compound (Villa) or
compound (XIIa) by the following steps. 20 Step 5A: a
step of obtaining compound (Xa) by subjecting compound
(Villa) to the Wittig reaction or Horner-Emmons
reaction with compound (IXe.);  Step 6A: a step of
obtaining compound (Xia) by subjecting compound (Xa)
to a hydrogenation reaction; Step 58: a step of
obtaining compound (XIIIa) by subjecting compound
(Xila) to the Wittig reaction or Horner-Emmons
reaction with 5 compound (IXb); Step 6B: a step of
obtaining compound (XIa) by subjecting compound
(XIIIa) to a hydrogenation reaction; Step 2C: a step
of obtaining compound (Ic) by removing RI which is the
carboxyl-protecting group of compound (Xia). 10 [0133]
Each step is explained in detail in the following.
(Step 5A)          Compound (Xa) can be produced as E
form, Z form or a mixture of E form and Z form by
subjecting compound (Villa) to the Wittig 15 reaction
or Horner-Emmons reaction with compound (IXa).
The Wittig reaction or Horner-Emmons reaction is
generally carried out using a base according to a
method known per se (e.g., J. Chem. Soc. Perkin Trans.
1, 2895 (1996), 5th edition, klikken Kagaku Koza, 13
vol., 118-139 pages (2005), Maruzen). 20Specific
examples of compound (IXa) include alkylphosphonic
acid diester (e.g., ethyl diethylohosphonoacetate,
tert-butyl diethylphosphonoacetate) or
triphenylphosphine ylides (e.g.,
(ethoxycarbonylmethyl)triphenvlphosphonium bromide,
(tertbutoxycarbonylmethyl)triphenylphosphonium
chloride) and the like. 25Compound (IXa) may be
commercially available product, or can 



be produced according to a method known per se or a
method analogous thereto.         The amount of
compound (IXa) to be used is generally 0.8 to 10
equivalents, preferably 0.8 to 3 equivalents, per 1
equivalent of .30 compound (Villa).         Examples
of the base include amines (e.g., triethylam
diisopropylethylamine, pyridine,
4-dimethylaminopyridine, 1,8-
diazabicyclo[5.4.0]-7-undecene); alkali metal
carbonates (e.g., potassium carbonate, sodium
carbonate, cesium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate); alkali metal phosphates
(e.g., tripotassium phosphate, trisodium phosphate);
alkali metal acetates (sodium acetate, potassium
acetate); alkali metal hydrides (e.g., sodium hydride,
potassium hydride); alkali  metal hydroxides (e.g.,
sodium hydroxide, potassium hydroxide); alkali metal
C1.6 alkoxides (e.g., sodium methoxide, sodium
textbutoxide, potassium tert-butoxide); organic
lithiums (e.g., n- butyllithiam, sec-butyllithium,
tert-butyllithium); metal amides 5 (-.g.,
lithiumdiisopropylamide, potassium hexamethyl
disilazide) and the like. Of these, sodium hydride,
sodium carbonate, potassium tert-butoxide,
n-butyllithinm and the like are preferable.
The amount of the base to be used is 1 to 5
equivalents, more preferably 1 to 2 equivalents, per 1
equivalent of compound (Villa). iv This reaction is
carried out in an inert solvent (e.g., those
exemplified in Step 1A), These solvents may be used in
a mixture of two or more kinds thereof at an
appropriate ratio. Of these, diethyl ether,
tetrahydrofuran, acetonitrile, N,N-dimethylformamide,
ethanol and the like are preferable. 15This reaction
is preferably carried out in an inert gas such as dry
argon, dry nitrogen and the like.         The reaction
temperature of this reaction is generally about - 78C
to 150C, preferably -78C to 100C. The reaction time of
this reaction is generally 0.5 to 24 hr. 20Compound
(VIIIa) can be produced according to a method known
per se (e.g., Synth. Commun. 16, 1343 (1986); J. Am.
Chem. Soc. 99, 7020 (1977); WO 2005/92099) or a method
analogous thereto. [0134] (Step 6A) 25Compound (XIa)
can be produced by subjecting compound (Xa) to a
hydrogenation reaction.        The hydrogenation
reaction is generally carried out using a catalyst
according to a method known per se (e.g., Jikken
Kagaku Koza (Courses in Experimental Chemistry), 15
vol., oxidation and 30 reduction (II), 333-448 pages
(1977), Maruzen).        Examples of the catalyst
include palladium carbon, palladium carbon-ethylene
diamine complex, palladium black, platinum dioxide,
Raney-nickel, Raneycobalt and the like. Of these,
palladium carbon, palladium carbon-ethylene diamine
complex, platinum dioxide and the like are preferable.
The amount of the catalyst to be used is generally 5
to 1000 wt%, preferably 5 to 300 wrelative to compound
(Xa). In the hydrogenation reaction, instead of
hydrogen gas, 



various hydrogen source (e.g., formic acid, ammonium
formate, triethylarmonium formate, sodium phosphinate,
hydrazine) may be used.         The amount of the
hydrogen source to be used is generally 1 to 10
equivalents, preferably 1 to 5 equivalents, per 1
equivalent of compound (Xa).         This reaction is
carried out in an inert solvent (e.g., those
exemplified in Step 1A), organic acid solvents and the
like. These solvents may be used in a mixture of two
or more kinds thereof at an appropriate ratio. Of
these, methanol, ethanol, acetic acid, is
tetrahydrofuran, ethyl acetate and the like are
preferable.         Where necessary, this reaction may
be carried out under pressurization. When pressurized,
the pressure is generally 2 to 10 atm, preferably 2 to
5 atm.         The reaction temperature of this
reaction is gene/ally about - 20C to 100C, preferably
0C to 80C,         The reaction time of this reaction
is generally 0.5 to 100 hr, preferably 0.5 to 50 hr.
[0135] (Step 5B)         Compound (XIIIa) can be
produced from compound (XIIa) and compound (nth) under
the conditions and method similar to those exemplified
in Step 5A. Compound (XIIa) can be produced according
to a method known per se (e.g., Bioorg. Med. Chem. 11,
145 (2003); J. Org. Chem. 54, 25 220 (1989); J. Org.
Chem, 49, 2500 (1984)) or a method analogous thereto.
Compound (11(b) may be coitatiercially available
product (e.g., 2-
(ethoxycarbonyl)ethyltriphenylphosphonium bromide), or
can also be synthesized according to a method known
per se (e.g., 4th edition, as Jikken Kagaku Kozo, 19
vol., 57-61 pages (1992), Maruzen) or a method
analogous thereto.  [0136] (Step 6B) Compound (XIa)
can also be produced from compound (XIIia) as under
the conditions and method similar to those exemplified
in Step GA. (Step 2C) Compound (Ic) can be produced
from compound (XIa) under the  conditions and method
[0137] (Production Method Of compound 



similar to those exemplified in Step 2A.  represented
by the following formula (Ic) (compound (Ic)) can also
be produced, for example, according to the following
Reaction Scheme 3. (Reaction Scheme 3) [01313]
[0139]         In this production method, compound
(Ic) can be produced from compound (XIVa) by the
following steps.   Step 7A: a step of obtaining
compound (XVIIa) by subjecting compound 15 (XiVa) to
an aryl coupling reaction with arylboronic acid
derivative (XVI); Step 50: a step of obtaining
compound (XVIIIa) by subjecting compound (XVIIa) to
the Wittig reaction or Horner-Emmons reaction with
compound (IXa); 20 Step 50: a step of obtaining
compound (XVa) by subjecting compound   (XIVa) to the
it lc; reaction or Horner-Emmons reaction with
compound (IXe); Step 75: a step of obtaining compound
(XVIIIa) by subjecting    compound (XVa) to an aryl
coupling reaction with arylboronic acid 5 derivative
(XVI); Step GC: a step of obtaining compound XIa) by
subjecting compound (XVIIIa) to a hydrogenation
reaction; Step 2C: a step of obtaining compound (Ic)
by removing Al which is the carboxyl-protecting group
of compound (XIa). 10 [0140] Each step is explained in
detail in the following. (Step 7A)         Compound
(XVIIa) can be produced by subjecting compound (XIVa)
to an aryl coupling reaction with compound (XVI). 



isThe amount of compound (XVI) to be used is generally
1 to 10 equivalents, preferably 1 to 5 equivalents,
per 1 equivalent of compound (XIVa).         The aryl
coupling reaction is generally carried out using a
transition metal catalyst in the presence of a base
according to a 20 method known per se (e.g., 5th
edition, Jikken Kagaku Koza, 18 vol., 327-351 pages
(2005), Maruzen; Chem. Rev., 102, 1359 (2002)).
Examples of the transition metal catalyst include
palladium complexes (e.g.,
tetrakis(triphenvlphosphine)palladium(0),
dichlorobis(triphenylphosphine)palladium(II), 25
bis(dibenzylideneacetone)palladium(0), palladium(II)
acetate, palladium(II) chloride), nickel complexes
(e.g., dichloro[1,2-
bis(diphenylphosphino)ethane]nickel(ii), bis(1,5-
cyclooctadiene)nickel (0)) and the like. Of these,
tetrakis(triphenylphosphine)palladium(0) is
preferable. 30The amount of the transition metal
catalyst to be used is generally 0.00001 to 5
equivalents, preferably 0.0001 to 1 equivalent, per 1
equivalent of compound (XIVa).       For advantageous
progression of this reaction, a phosphine igand to the
transition metal catalyst may be co-used. 35Examples
of the phosphine ligand include triphenylphosphine,
,ris(2-methylphenyl)phosphine,
1,2-his(diphenvlphosphino)ethene,
1,3-bis(diphenylphosphino)propane, 1,1'-
bis(diphenylphosphino)ferrocene and the like
The amount of the phosphine ligand to be used is
generally 1 to 50 equivalents, preferably- 2 to 20
eouivalents, per 1 equivalent of the transition metal
catalyst.          Examples of the base include those
exemplified in Step 5A. Of 5 these, sodium carbonate,
cesium carbonate, potassium tert-butoxide and the like
are preferable.         The amount of the base to be
used is generally 1 to 20 equivalents, preferably 1 to
10 equivalents, per 1 equivalent of compound (XIVa).
/0This reaction is carried out in an inert solvent
(e.g., those exemplified in Step 1A). These solvents
may be used in a mixture of two or more kinds thereof
at an appropriate ratio. Of these, dimethoxyethane,
tetrahydrofuran,.benzene, toluene,
N,Ndimethylformamide, water and the like are
preferable. 15This reaction is preferably carried out
in an inert gas such as argon, nitrogen and the like.
The reaction temperature of this reaction is generally
about. 10C to 200C, preferably 50C to 150C.
The reaction time of this reaction is generally 0.5 to
100 hr, 20 preferably 5 to 80 hr.         Compound
(XIVa) may be commercially available product, or can
be produced according to a method known per se (e.g.,
Can. J. Chem. 68, 1305 (1990)) or a method analogous
thereto. Compound (XVI) may be commercially available
product, or can 25 be produced according to a method
known per se (e.g., 5th edition, Jikken Kagaku Koza,
18 vol., 95-102, 183-188 pages (2005), Maruzen; US
2003/0225106) or a method analogous thereto. [0141] 



(Step 5C) 30Compound (XViiia) can be produced from
compound (XVIIa) and compound (iXa) under the
conditions and method similar to those exemplified in
Step ak. (Step 5D)          Compound (XVa) can be
produced from compound (XiVa) and 35 compound (IXa)
under the conditions and method similar to those
exemplified in Step 5A. (Step 73) Compound (XVilia)
can also be produced from compound (XVa) and
compound (XVI) under the conditions and method similar
to those exemplified in Step 7A. (Step 6C)
Compound (XIa) can be produced from compound (XVIIIa)
under the conditions and method similar to those
exemplified in Step 6A. [G142] (Production Method D)
Of compound (I) of the present invention, a compound
represented by the following formula (Id) (compound
(Id)) can be 10 produced, for example, according to
the following Reaction Scheme 4- (Reaction Scheme 4)
[0143] COORI Ma    XVIa HO Ed 



[0144] isIn this production method, compound (Id) can
be produced from compound (XiXa) or compound (X.X.Va)
by the foLLowing steps. Step 5E: a step of obtaining
compound (XXa) by subjecting compourd (XIXa) to the
Wittig reaction or Horner-Emmons reaction with
compound (IXa);  Step 6D: a step of obtaining'
compound (XXIa) by subjectingNand (XXa) to a
hydrogenation reaction; Step ID: a step of obtaining
compound (XXia) by subjecting compound (XXVa) to an
alkylation reaction with compound (IIIa); s Step 3B: a
step of obtaining compound (XVia) by subjecting the
hydroxy group of compound (XXVa) to a halogenation or
sulfonicesterification reaction.; Step 43: a step of
obtaining compound (XXIa) by subjecting compound
(XVIa) to an alkylation reaction with compound (Via);
10 Step BA: a step of obtaining compound (XXIIa) by
removing R2 which is the protecting group for amine of
compound (XXIa); Step 9A: a step of obtaining compound
(XXIVa) hy subjecting compound (XXIIa) to the Buchwald
reaction with compound (XXIIIa);     Step 2D: a step
of obtaining compound (Id) by removing RI which is 15
the carboxyl-protecting group of compound (XXIVa).
[0145] Each step is explained in detail in the
following. (Step 5E)          Compound (XXa) can be
produced from compound (XiXa) and 20 compound (IXa)
under the conditions and method similar to those
exemplified in Step SA.        Compound (XiXa) may be
commercially available product. Alternatively,
compound (XiXa) can also be produced according to a
method known per se (e.g., WO 2004/5255; WO
2005/49602) or,a method 25 analogous thereto, [0146]
(Step 60)        Compound (XXIa) can be produced from
compound (XXa) under the conditions and method similar
to those exemplified in Step 6A. 30 (Step 1B) Compound
(XXIa) can also be produced from compound (XXVa) and
compound (Ma) under the conditions and method similar
to those exemplified in Step I 



(Step 3B) 35Compound (XVIa) can be produced from
compound (XXVa) under the conditions and method
similar to those exemplified in Step 3A, Compound
(XXVa) may be commercially available product.
Alternatively, compound (XXVa) can also be produced
according to a  method known per se or a method
analogous thereto. (Step 43) Compound (XXla) can also
be produced from compound (XVia) and    compound (Via)
under the conditions and method similar to those 5
exemplified in Step 4A. [0147] (Step SA)         The
removal of the protecting group R2 of compound (XXia)
can be carried out according to a method known per se,
for example, the 10 method described in Protective
Groups in Organic Synthesis, John Wiley and Sons
(1980) and the like. Examples of the removal of the
protecting group R2 include a method using a acid, a
base and the like, hydrogenation and the like. [0148]
15 (Step 9A) Compound (XXIVa) can be produced by
subjecting compound (XXIIa) to the Buchwald reaction
with compound (XXIIIa). The amount of compound
(XXiiia) to be used is generally 1 to 10 equivalents,
preferably 1 to 5 equivalents, per 1 equivalent of 20
compound (XXIIa).         The Suchwald reaction is
generally carried out using a transition metal
catalyst in the presence of a base according to a
method known per se (e.g., Org. Synth. 78, 23 (2000);
Org. Lett. 5, 2413 (2003)). 25Examples of the
transition metal catalyst include palladium complexes
(e.g., tris(dibenzylideneacetone)dipalladium(0),
palladium(II) acetate, 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(II),
bis(dibenzylideneacetone)palladium(0)) and the like.
Of these, 30 tris(dibenzylideneacetone)dipalladium(0)
and palladium(II) acetate are preferable. 



The amount of the transition metal catalyst to be used
is generally 0.00001 to 5 equivalents, preferably
0.0001 to 1 equivalent, per 1 equivalent of compound
(XXIIa). 35For advantageous progression of this
reaction a phosphine li.gand to the transition metal
catalyst may be co-used.         Examples of the
phosphine ligand include 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl,
9,9-dimethy1-4,5-  bis(diphenylphosphino)xanthene and
the like.         The amount of the phosphine ligand
to be used is generally 1 to 50 equivalents,
preferably 2 to 20 equivalents, per 1 equivalent of
the transition metal catalyst. 5Examples of the base
include amines (e.g., triethylamine,
diisopropylethylamine, pyridine,
4-dimethylaminopyridine, 1,8-
diazabicyclo[5.4.0]-7-undecene,
1,3,4,6,7,8-hexahydro-l-methy1-2Hprimido[1,2-a]pyrimid
ine); alkali metal carbonates (e.g., potassium
carbonate, sodium carbonate, cesium carbonate, sodium
10 hydrogencarbonate, potassium hydrogencarbonate);
alkali metal phosphates (e.g., tripotassium phosphate,
trisodium phosphate); alkali metal acetates (sodium
acetate, potassium acetate); alkali metal hydrides
(e.g., sodium hydride, potassium hydride); alkali
metal hydroxides (e.g., sodium hydroxide, potassium
hydroxide); Is alkali metal C.1r6 alkoxides (e.g.,
sodium methoxide, sodium tartbutoxide, potassium
tert-butoxide); organic lithiums (e.g., nbutyllithium,
sec-butyllithium, tert-butyllithium); metal amides
(e.g., lithiumdiisopropylamide, potassium hexamethyl
disilazide) and the like. Of these, cesium carbonate,
sodium methoxide, sodium tart- 20 butoxide, potassium
tert-butoxide, tripotassium phosphate,
1,3,4,6,7,8-hexahydro-1-methy1-2H-primido[1,2-a]pyrimi
dine and the like are preferable.          The amount
of the base to be used is generally 1 to 20
equivalents, preferably 1 to 10 equivalents, per 1
equivalent of 25 compound =flap.         This reaction
is carried out in an inert solvent (e.g., those
exemplified in Step 1A). These solvents may be used in
a mixture of two or more kinds thereof at an
appropriate ratio. Of these, dimethoxyethane, dioxane,
tetrahydrofuran, benzene, toluene, N,N- 30
dimethylformamide and the like are preferable.
This reaction is preferably carried out in an inert
gas such as argon, nitrogen and the like inert gas.
The reaction temperature of this reaction is generally
about 30C to 200C, preferably 50C to 150C. 35The
reaction time of this reaction is generally 0.5 to 100
hr, preferably 5 to 80 hr.         Compound (XXiiia)
may be commercially available product, or can be
produced according to a method known per se or a
method  analogous thereto. [0149] 



(Step 2D)           Compound (Id) can be produced from
compound (XXIVa) under the 5 conditions and method
similar to those exemplified in Step 21k. [0150]
(Production Method E)         Of compound (I) of the
present invention, a compound represented by the
following- formula (Ie) (compound (le) can be 10
produced, for example, according to the following
Reaction Scheme (Reaction Scheme 5) [0151]-  4 B OFIi
354-OF a ..,-s.deproteotion ( )  ( \  .) St9P2E . s I
\ i-----0 i HO XXVII6to  [0152] 15In this production
method, compound (ie) can be produced from compound
(XXVIia) by the following steps. Step 101k: a step of
obtaining compound (XXVIIIa) by subjecting compound
(XXVIIa) to an alkylation reaction with compound (Mb);
Step 2E: a step of obtaining compound (Ie) by removing
PI which is 20 the carboxyl-protecting group of
compound (XXVIIIa). [0153] Each step is explained in
detail in the following. 



(Step 10A)            Compound (XXVIIIa) can be
produced reacting compound (XXVIIa) 25 with compound
(IIIb). Where necessary, a base may be used for this
reaction. Examplesof the base include those
exemplified in Step 11k. Of these, sodium hydride,
sodium carbonate, potassium carbonate, potassium
tert-butoxide, potassium hexamethyl disilazide and the
30 like are preferable.  The amount of the base to be
used is generally 0.1 to 100 equivalents, preferably 1
to 10 equivalents, relative to compound (XXVIla).
Specific examples of compound (nib) include methyl 3-
5 bromopropionate, tert-butyl 3-chloropropionate,
methyl 3- chloropropionate and the like.
Compound (IIIb) may be commercially available product,
or can be produced according to a method known per se
or a method analogous thereto. soThe amount of
compound (IIIb) to be used is generally 1 to 100
equivalents, preferably 1 to 5 equivalents, per 1
equivalent of compound (XXVIIa).        This reaction
is carried out without solvent or in an inert solvent.
Examples of the inert solvent include those
exemplified in 15 Step 1A. Of these, tetrahydrofuran,
acetonitrile, N,Ndimethylformamide,
N,N-dimethylacetamide, dimethyl sulfoxide and the like
are preferable.          Where necessary, a
phase-transfer catalyst (e.g., tetrabutylammonium
bromide, tetrabutylammonium hydrogensulfate etc.) 20
may be used for this reaction. The amount of the
phase-transfer catalyst to be used is generally 0.01
to 0.5 equivalents, preferably 0.01 equivalents to 0.1
equivalents, per 1 equivalent of compound (XXVIia).
The reaction temperature of this reaction is generally
-78C 25 to 200C, preferably -78C to 120C. The reaction
time of this reaction is generally 0.5 hr to 24 hr.
Compound (XXVIM) can be produced according to a method
known     per se (e.g., Tetrahedron Lett. 29, 2525
(1988); USP6, 211, 199; 30 Synthesis 11, 1.023 (1991))
or a method analogous thereto. [0154] (Step 2E) 



Compound (le) can be produced from compound (XXVITIIa)
under the conditions and method similar to those
exemplified in Step 2A. [0155] (Production Method F)
Of compound (I) of the present invention, a compound
represented by the following formula (If) (compound
(If)) and a  compound represented by the following
formula (Ig) (compound (Ig)) can be produced, for
example, according to the following Reaction Scheme 6.
(Reaction Scheme 6) 5 [0156]    XXIXa [0157]
In this production method, compound (If) or compound
(Ig) can be produced from compound (XXIXa) by the
following steps.  10 Step 11A: a step of (XXIXa) to an
oxida Step 113: a step of compound (XXIXa) to Step 2F:
a step of 25 the carboxyl-protec Step 2G: a step of
obtaining compound (XXXe) by subjecting compound ion
reaction; obtaining compound (XXXI: by subjecting an
oxidation reaction;   ning compound (If) by removing
RI which is c group of compound (=a); obtaining
compound (Ig) by removing R1 which is  the
carboxyl-protecting group of compound (XXXIa). [0158] 



Each step is explained in detail in the following. 20
(p 11A) Compound (XXXa) can be produced by subjecting
compound .XIXa)  to an oxidation reaction.         The
oxidation reaction can be generally carried out using
an oxidant according to a method known per se (e.g.,
5th edition, Jikken Kagaku Koza, vol. 17, page 205
(2005), Maruzen) or a method 5 analogous thereto.
Examples of the oxidant include m-chloroperbenzoic
acid, oxone-persulfate compound, benzoyl peroxide,
bis(trimethylsilyl)peroxide, dimethyldioxirane,
hydrogen peroxide and the like.         The amount of
the oxidant to be used is generally about 1 to about
10 equivalents, preferably about 1 to 1.2 equivalents,
per 1 equivalent of compound (XXIXa).         This
reaction can be carried out, for example, in the
presence of a catalytic amount of titanium
tetraisopropoxide, sodium tartrate, 15 sodium
tungstate, phenylphosphonic acid, a quaternary ammonia
salt and the like.         The amount of the catalyst
to be used is generally 0.001 to 0.1 equivalents, per
1 equivalent of compound (XXIXa). This reaction is
generally carried out in an inert solvent 20 (e.g.,
halogenated hydrocarbon solvents, ester solvents,
nitrile solvents, ether solvents etc.) or without
solvent. These solvents may be used in a mixture of
two or more kinds thereof at an appropriate ratio. Of
these, dichloromethane, ethyl acetate, acetonitrile
and the like are preferable. 25The reaction
temperature of this reaction is generally about 0C to
100C, preferably 0C to 60C. The reaction time of this
reaction is, for example, 0.5 hr to I day. Compound
(XXIXa) can be produced according to the 30
aforementioned Step 42k, Step 92k and the like. [0159]
(Step 11E)         Compound ()Gala) can be produced by
subjecting compound (XXIKa) to an oxidation reaction
in the same manner as in Step 112k. (Step 2F)
Compound (If) can be produced from compound (XXXa)
under the conditions and method similar to those
exemplified in Step 2A. (Step 2G)  



Compound. (Ig) can be produced from compound (=Ia.)
under the conditions and method similar to those
exemplified in Step 2A. [0160] (Production Method G)
Of compound (I) of the present invention, a compound
represented by the following formula (Ih) (compound
(Ih)) can be produced, for example, according to the
following Reaction Scheme 7. (Reaction Schema 7)
[0161]            In this production method, compound
(Ih) can be produced from compound (XXVIIa) by the
following steps. Step 10B; a step of obtaining
compound (=Cie) by subjecting 15 compound (XXVIIa) to
an alkylation reaction with compound (IIIa); Step 2H;
a step of obtaining compound (ih) by removing RI which
is the carboxyl-protecting group of compound (XXXIia).
[0163] Each step is explained in detail in the
following. 20 (Step 10E)        Compound (XXXIIa) can
be produced from compound (XXVIIa) under the
conditions and method similar to those exemplified in
Step 10A. (Step 211)            Compound (Ih) can be
produced from compoand (XXXI a) under the 25
conditions and method similar to those exemplified in
Step 2A. [0164] (Production Method H) Of compound (I)
of the present invention, a compound represented by
the following formula (Ii) (compound (Ii)) can he 30
produced, for example, according to the following
Reaction Scheme 8. (Reaction Scheme 8)  [0165] XXXffla



I B k A / Rip XXXIVe    [0166]          In this
production method, compound (ii) can be produced from
compound (XTTa), compound (XXXVa) or compound
(XXXVIIa) by the following steps. Step SF: a step of
obtaining compound (XXXIIIa) by subjecting compound
(XIIa) to the Wittig reaction or Horner-Emmons
reaction with compound (IXa); 10 Step 6E: a step of
obtaining compound (XXXIVa) by subjecting compound
(XXXTTIa) to a hydrogenation reaction; Step 7C: a step
of obtaining compound (XXXVIa) by subjecting compound
(XXXVa) to an aryl coupling reaction with compound
(XVI); Step 6F: a step of obtaining compound (XXXIVa)
by subjecting 15 compound (XXXVIa) to a hydrogenation
reaction; Step 21: a step of obtaining compound (Ii)
by removing Ri which is the_carboxyl-protecting group
of compound (XXXIVa); Step 12A: a step of obtaining'
compound (Ii) by subjecting the cyano group of
compound (XXXVIia) to hydrolysis. 20 [0167]
Each step is explained in detail in the following.
(Ste SF)          Compound (XXXIIIa) can be produced
from compound ()ale) under the Crions and method
similar to those exemplified in Step 511. (Step 6E)
Compound (XXXIVa) can he produced from compound
XXIIIa) .5 under the conditions and method similar to
those exemplified in Step 6A. (Step 7C) 



Compound. (XXXSTIa) can be produced from compound
(XXXVa) under the conditions and method similar to
those exemplified in Step 7A. Compound (XXXVa) may be
commercially available product. Alternatively,
compound (XXXVa) can also be produced according to a
method known per se (e.g., US 2007/244094) or a method
analogous thereto. (Step 6F)        Compound (XXXIVa)
can also be produced from compound (XXXVIa) under the
conditions and method similar to those exemplified in
Step 6A. (Step 21)            Compound (Ii) can be
produced from compound (XXXIVa) under the 20
conditions and method similar to those exemplified. in
Step 2A. [0168] (Step 12A)        The hydrolysis of
the cyano group of compound (XXXVIIa) can be carried
out according to a method known per se (e.g., 4th
edition, 25 Jikken Kagaku Koza, 22 vol., 12-13 pages,
5th edition, Jikken Kagaku Koza, 16 vol., 15-16 pages)
and the like. Examples of the hydrolysis of the cyano
group include a method using an acid, a base and the
like         Compound (XXXVIIa) can be produced
according to a method known per se (e.g., J.
Heterocycl. Chem. 22, 129 (198); OSP 5145865) or a
method analogous thereto. [0169] (Production Method 1)
Of compound (1) of the present. i:nvent.ion, a
compound represented by the following formula
((compound (Ij)) can be produced, for example,
according to the following Reaction Scheme 9.
(Reaction Scheme 9) [0170)   deprotection Step2J
[0171]  



In this production method, compound (Ij) can be
produced from compound (hie) or compound (Va) by the
following steps. 5 Step 4C: a step of obtaining
compound (XXXVIIIa) by subjecting compounda to an
alkylation reaction with compound (nib); Step 4D: a
step of obtaining compound (XXXVIIIa) by subjecting
compound (Va) to an alkylation reaction with compound
(lib); Step 20.: a step of obtaining compound (Ij) by
removing Ri which is 10 the carboxyl-protecting group
02 ..,vmound (XXXVIIia). [0172]         Each step is
explained in detail in the following. (Step 4C)
Compound (XXXVIIia) can be produced from compound (ha)
15 compound (IIIb) under the conditions and method
similar to those exemplified in Step 1A. [0173] (Step
4D)          Compound (XXXVIIIa) can also be produced
from compound (Va) 20 and compound (VIb) under the
conditions and method similar to those exemplified in
Step 4A.  Specific examples of compound (Vib) include
ethyl 3- mercaptopropionate, tert-butyl
3-hydroxypropionate and the like.         Compound
(VIb) may be commercially available product, or can be
produced according to a method known per se or a
method analogous S thereto. [0174] (Step 2j)
Compound (Ij) can be produced from compound (XXXVIIIa)
under the conditions and method similar to those
exemplified in Step 2A. Is [0175] (Production Method
J)         Of compound (I) of the present invention, a
compound represented by the following formula (Ik)
(compound (Ikr) can be produced, for example,
according to the following Reaction Scheme 10. 15
(Reaction Scheme 10) [0176]   



ri-k) C F3 Step4F \--:::-.--'-- ...7 ZN," sa 7 .. -, '
A..-Xv COORI '\,( \Via i I Ma [01771               In
this production method, compound (Ik) can he produced
fro 20 compound (XXXIXa) or compound (XLia) by the
following steps. Step 4E: a step of obtaining compound
(Xlia) by subjecting compound  (XXXIXa) to an
alkylation reaction with compound (iiia); Step 4F: a
step of obtaining compound (Y.1,a) by subjecting
compound (XLIa) to an alkylation reaction with
compound (Via); Step 2K: a step of obtaining compound
(ik) by removing RI s the carboxyl-protecting group of
compound (Xia). [0178] Each step is explained in
detail in the following. (Step 4E) Compound (XT.,a)
can be produced from compound (XXXIXa) and 



10 compound (iiia) under the conditions and method
similar to those exemplified in Step 1A.
Compound (XXXIXa) can be produced according to a
method known per se (e.g., Tetrahedron 63, 3049
(2007); Chem. Pharm. Bull. 47, 1549 (1999)) or a
method analogous thereto. 75 (Step 4F)        Compound
(XLa) can also be produced from compound (XIIa) and
compound (Via) under the conditions and method similar
to those exemplified in Step 4A. Compound (XLIa) can
be produced according to a method known 20 per se
(e.g., WO 2005/61470) or a method analogous thereto.
(Step 2K)        Compound (Ik) can be produced from
compound (Xia) under the conditions and method similar
to those exemplified in Step 2A. [0179] 25 (Production
Method K) Of compound (I) of the present invention, a
compound represented by the following formula (I1)
(compound (I1)) can be produced, for example,
according to the following Reaction Scheme 11.
(Reaction Scheme 11) 30 [0180]  CFs aa 'CFsWAtig
mactionc A ) Horner-Emmons medico Step5I      0-41
Xbile        In this production method, compound (II)
can be produced from compound (XIIa), compound (Villa)
or compound (XLVa) by the 5 following steps. Step 50:
a step of obtaining compound (XLIIs) by ubjecting
compound (Xiia) to the Wittig reaction or
Horner-Emmons reaction with compound (IXc); 



Step 60: a step of obtaining compound (XLIIIa) by
subjecting 1.0 compound (XLIIa) to a hydrogenation
reaction; Step 5H: a step of obtaining compound
(XLIVa) by subjecting compound (Villa) to the Wittig
reaction or Horner-Emmons reaction with compound
(IX1-,);     Step 6H: a step of obtaining compound
(XLIIIa) by subjecting as compound (XLIVa) to a
hydrogenation reaction; Step 51: a step of obtaining
compound (XLVia) by subjecting compound   (XLVa) to
the Wittig reaction or Horner- mmons reaction with
compound (iXe); Step 61: a step of obtaining compound
(XLIIia) by subjecting compound (XLVIa) to a
hydrogenation reaction; 5 Step 2L: a step of obtaining
compound (I1) by removing R1 which is the
carboxyl-protecting group of compound (XLIIIa). [0182]
Each step is explained in detail in the following.
(Step 5G), 10Compound (XLIIa) can be produced from
compound (X La) and compound (IXc) under the
conditions and method similar to those exemplified in
Step 5E.          Specific examples of compound (IXc)
include commercially available
[3-(ethoxycarbonyl)propyl]triphenylphosphonium bromide
and 15 the Like.         Compound (IXc) may be
commercially available product, or can be produced
according to a method known per se or a. method
analogous thereto. (Step 6G) 20Compound (XLIIIa) can
be produced from compound (XLIIa) under the conditions
and method similar to those exemplified in Step 6B.
(St1          Co pound (XLIVa) can be produced from
compound. (Villa) and compound (IXb) under the
conditions and method similar to those 25 exemplified
in Step 5A. (Step 6H)        Compound (XIIIIa) can
also be produced from compound. (XLIVa) under the
conditions and method similar to those exemplified in
Step 6A. 30 (Step 51)        Compound (=la) can be
produced from compound (XLVa) and compound (IXa) under
the conditions and method similar to those exemplified
in Step SA.          Compound (XLVa) can be produced
according to a method known 35 per se (e.g.,
Tetrahedron Lett. 38, 603 (1997); WO 2003/76424; WO
2005/85232) or a method analogous thereto. (Step 61) 



Compound (XLIIia) can also be produced from compound
XLVIa)  under the conditions and method similar to
those exemplified in Step 6A. (Step 2L)
Compound (I1) can be produced from compound (fliiia)
under the 5 conditions and method similar to those
exemplified in Step 2A. [0183] (Production Method 1,)
Of compound (I) of the present invention, a compound
represented by the following formula (in) (compound
(Im)) can be 10 produced, for example, according to
the following Reaction Scheme 12. (Reaction Scheme 12)
[0184] a OF3 \ XXVIla 13 -3.--- 1..-'COORI Mt    depro
ction Ni Step2MN   On ho  



Stepl 00    0=k XLVIla   [0185] 15In this production
method, compound (In) can be produced from compound
(XXVIIa) by the following steps. Step 10C: a step of
obtaining compound (XLVIT.a) by subjecting compound
(XXVIIa) to an alkylation reaction with compound
(iiic); Step 2M: a step of obtaining compound (Lm) by
removing Ri which is 20 the carboxyl-protecting group
of compound (XLVIIa). [0186] Each step is explained in
detail in the following. (Step 10C) Compound (XLVIIa)
can be produced from compound (XXVIIa) and 25 compound
(IIIc) under the conditions and method similar to
those exemplified in Step 10A. (Step 2M)
Compound (In) can be produced from compound.(XLVIIa)
under the conditions and method similar to those
exemplified in Step 2A. so [0187]  (Production Method
M) Of compound (I) of the present invention, a
compound represented by the following formula (In)
(compound (In)) and a compound represented by the
following formula (lo)pound (I0)) 



can be produced, for example, according to the
following Reaction Scheme 13. (Reaction Scheme 13)
[0188] 10 [0169)         In this production method,
compound (In) or compound (Io) can be produced from
compound (XLVIIIa) by the following steps. Step 11C: a
step of obtaining compound (XLIXa) by subjecting
compound XLVilla) to an oxidation reaction; Step 11D:
a step of obtaining compound (La) by subjecting
compound (XLVIIia) to an oxidation reaction; Step 2N:
a step of obtaining compound (In) by removing Ri which
is the carboxyl-protecting group of compound (XLIXa);
Step 20: a step of obtaining compound (lc) by removing
Ri which is 2:0 the carooxyl-protecting group of
compound (Ia).  [0190] Each step is explained in
detail in the following. (Step 110) Compound (XLIXa)
can be produced by subjecting compound s (XLVIIIa) to
an oxidation reaction in the same manner as in Step
11A. Compound (XLVIIIa) can be produced according to
Step 40, Step 40 and the like. (Step 11D)
Compound (La) can be produced by subjecting compound
(XLVIIIa) lo to an oxidation reaction in the same
manner as in Step 11A. (Step 2N)         Compound (In)
can be produced from compound (XLIXa) under the
conditions and method similar to those exemplified in
Step 2A. (Stec 20) 15Compound (lo) can be produced
from compound (La) under the conditions and method
similar to those exemplified in Step 2A. [0191]
(Production Method N) Of compound (I) of the present
invention, a compound 



20 represented by the following formula (Ip) (compound
(Ip)) and a compound represented by the following
formula (Ig) (compound (1.q)) can be produced, for
example, according to the following Reaction Scheme
14. (Reaction Scheme 14) 25 [0192]  li [0193]
In this production method, compound (ip) or compound.
(Ici) can be produced from compound (Ida) by the
following steps. Step 11E: a step of obtaining
compound (1=a) by subjecting compound (Lie) to an
oxidation reaction; Step 11F: a step of obtaining
compound (LIIIa) by subjecting compound (LIa) to an
oxidation reaction;     Step 2P: a step of obtaining
compound (Ip) by removing R/ which is 10 the
carboxyl-protecting group of compound (Lila); Step 2Q:
a step of obtaining compound (Ig) by removing RI which
is the carboxyl-protecting group of compound (LIIIa).
[01941 step is explained in detail in the following.
15 (Step 11E)         Compound (Lila) can be produced
by subjecting compound (Lie) to an oxidation reaction
in the same manner as in Step 11A.         Compound
(Lie) can be produced according to Step 4E, Step 4F
and the like.  (Step 11F)        Compound (IJIIa) can
be produced by subjecting compound (LIa) to an
oxidation reaction in the same manner as in Step 11A.
(Step 2P) 5Compound (Ip) can be produced from compound
(Lila) under the conditions and method similar to
those exemplified in Step 2A. (Step 2Q)
Compound (Ig) can be produced from compound (=la)
under the conditions and method similar to those
exemplified in Step 2A. 10 [0195] 



(Production Method 0)        Of compound (I) of the
present invention, a compound represented by the
following formula (Ir) (compound (Ir)) and a compound
represented by the following formula (Is) (compound
(Is)) 15 can be produced, for example, according to
the following Reaction Scheme 15. (Reaction Scheme 15)
[0196]  Bucheraid4-CFFareactionMa  N" Step9BSterile
Step2R XXI9\to H7- 11L0 IVb  81-0 COORI 'Nt<5;  N
NH,(NN)ci4 N,dePriAildit)fl P '' Via ' 



LVStep4G\ SteP2SN.  X' I Vb\ F-tO i RL-0HO VIM [0197]
In this production method, compound (IIb) can be
produced from compound (XXIII) or compound (LV), and
compound (Ir) or compound (Is) can be produced from
compound (IIb), by the following steps. Step 93: a
step of obtaining compound (IIb) by subjecting
compound (XXIII) to the Buchwald reaction with
compound (LIV); Step 13A: a step of obtaining compound
(lib) by reacting compound (LV) with compound (LVI); o
Step 1C: a step of obtaining compound (IVb) by
subjecting compound (lib) to an alkyl& ion reaction
with compound (IIIa); Step 2R: a step of obtaining
compound (Ir) by removing RI which is the
carboxyl-protecting group of compound (iVb);   Step
3C: a step of obtaining compound (Vb) by subjecting
the hydroxy 15 group of compound (DI) to a
halogenation or sulfonicesterification; Step 4G: a
step of obtaining compound (VIIb) by subjecting
compound (Vb) to an alkylatibn reaction with compound
(Via);  Step 23: a step of obtaining compound (Is) by
remoyiwhich is the carboxyl-protecting group of
compound (VIIb). [0298] Each step is explained in
detail in the following. 5 (Step 9B)         Compound
(IIb) can be produced from compound (XXIII) and
compound (LIV) under the conditions and method similar
to those exemplified in Step 9A.          Compound
(XXIII) may be commercially available product, or can
10 be synthesized according to a method known per se
or a method analogous thereto.         The racemate or
optically active foLm of compound (LIV) may be
commercially available product, or can be produced
according to a method known per se or a method
analogous thereto. 



[0199] (Step 13A)        Compound. (IT.b) can also be
produced from compound (LV) and compound (LVI)
according to a method known per se (e.g., EP 757051;
Org: Lett. 7, 2409 (2005)). 20Compound (LV) and
compound (LV1) may be commercially available product,
or can be synthesized according to a method known per
se or a method analogous thereto. [0200] (Step 1C)
25Compound (IVb) can be produced from compound (ilo)
and compound (IIIa) under the conditions and method
similar to those exemplifled in Step 1A. (Step 2R)
Compound (ir) can be produced from compound (IVb)
under the 30 conditions and method similar to those
exemplified in Step 2A. (Step 3C)        Compound (Vb)
can be produced from compound (lIb) under the
conditions and method similar to those exemplified in
Step 3A. (Step 4G) 35Compound (VIIb) can be produced
from compound (Vb) and compound (Via) under the
conditions and method similar to those exemplified in
Step 4A. (Step 2S)          Compound (Is) can be
produced from compound (VIIb) under the conditions and
method similar to those exemplified in Step 2A. [0201]
(Production Method P) 5Of compound (I) of the present
invention, a compound represented by the following
formula (it) (compound (It)) can be produced, for
example, according to the following Reaction Scheme
16. (Reaction Scheme 16) [0202]  



In this production method, compound (It) can be
produced from compound (LV) by the following steps.
Step 14A: a step of obtaining compound (Vc) by
subjecting compound 15 (LV) to amidation with compound
(LVIIa), and then subjecting the resulting compound to
an intramolecular ring closure reaction; Step 4H: a
step of obtaining compound (VIIc) by subjecting
compound (Vc) to an alkylation reaction with compound
(Via);     Step 2T: a step of obtaining compound (It)
by removing RI which is 20 the carboxyl-protecting
group of compound (Viic). [0204] Each step is
explained in detail in the (Step 14A) Compound (Vc)
can be produced from compound (LV) and compound
(LVIIa) according to a method known per se (e.g., US
2003/87909),        Compound (IVIia) may be
commercially available product, or can be produced
according to a method known per se or a method
analogous thereto. (Step 4H) 30Compound (ViIc) can be
produced from compound (1-c) and compound (Via) under
the conditions and method similar to those
exemplified in Step 4A. (Step 2T)        Compound (It)
can be produced from compound (VIIc) under the
conditions and method similar to those exemplified in
Step 2A. [0205] (Production Method Q) Of compound (I)
of the present invention, a. compound   represented by
the following formula (iu) (compound (Iu)) can be
produced, for example, according to the following
Reaction Scheme 17. /r/ (Reaction Scheme 17) 



[0206]    Wittig reaction or Homer-Emmons reaction
Step5,1  N, () hydrogenation 0 Step6J a lisc 0 R- 0
XbXib   a +-GF , deprotection 0 Stepal r-ta 7 HO lu
[0207] 



In this production method, compound (iu) can be
produced from 15 compound (LV) by the following steps
Step 14B: a step of obtaining compound. (LVIII) by
subjecting compound (LV) to sulfonamidation with
compound (LVIIb), and then subjecting the resulting
compound to an intramplecular ring closure reaction;
:2:0 Step 15A: a step of obtaining compound (VIIIb) by
subjecting compound (IVIII) to formviation; Step 50-:
a step of obtaining compound (Xb) by subjecting
compound. (VIIIb) to the Wittig reaction or
Borne-Emmons reaction with  compound (IXa); Step 6J: a
step of obtaining compound (Xfb) by subjecting
compound (Xb) to a hydrogenation reaction.    Step 2U:
a step of obtaining compound (Iu) by removing R1 which
is 5 the carboxyl-protecting group of compound (Xib).
[0208] Each step is explained in detail in the
following. (Step 14B)         Compound (LVIII) can be
produced from compound (LV) and compound (IVIIb)
according to a method known per se (e.g., WO
2003/106405).         Compound (LVIib) may be
commercially available product, or can be produced
according to a method known per se or a method
analogous thereto. 15 [0209] (Step 15A)
Compound (Viiib) can be produced by subjecting
compound (LVIII)to formylation. The formylation is
carried out by reacting compound (LVIII) 20 with a
formylating agent which is a electrophile in the
presence of a organic metal reagent which is a base,
according to a method kficAa per se (e.g., Tetrandron
Lett- 24, 1647 (1983); 5th edition, Jikken Kagaku
Koza, vol. 15, pages 78-87 (2003), Maruzen), or a
method analogous thereto. 25Preferable examples of the
organic metal reagent include organic lithium reagents
(n-butyl lithium, sec-butyl lithium, tertbutyl
lithium, lithium diisopropylamide, lithium hexamethyl
disilazide). The amount of the organic metal reagent
to be used is 30 generally 1 to 10 equivalents,
preferably 1 to 5 equivalents, per 1 equivalent of
compound (IMI). Specific examples of the formylating
agent include formaldehyde, formate (ethyl formate and
the like), N,N- dimethylformamide, N-formylpiperidine
and the like. These may be 



35 commercially available product, or can be produced
according to a method known per se or a method
analogous thereto. The amount of the formylating agent
to be used is generally 1 to 10 equivalents,
preferably 1 to 3 equivalents, per 1 equivalent of
compound (LVIII).        This reaction is carried out
in an inert solvent (e.g., those exemplified in Step
1A). These solvents may be used in a mixture of two or
more kinds thereof at an appropriate ratio. Of these,
diethyl ether, tetrahydrofuran and the like are
preferable.        This reaction is preferably carried
out in an inert gas such as dry argon, dry nitrogen
and the like.        The reaction temperature of this
reaction is generally about - 78C to 80C, preferably
-78C to 40C. The reaction time of this reaction is
generally 0.5 to 16 hr. [0210] (Step 5J)
Compound (Kb) can be produced from compound (V1IIb)
and compound (IXa) under the conditions and method
similar to those 15 exemplified in Step 5A, (Step 6J)
Compound (XIb) can be produced from compound (Kb)
under the conditions and method similar to those
exemplified in Step 6A, (Step 213)        Compound
(Iu) can be produced from compound (Xib) under the
conditions and method similar to those exemplified in
Step 2A, [0211] (Production Method R)        Of
compound (I) of the present invention, a compound
represented by the following formula (Iv) (compound
(Iv)) can be produced, for example, according to the
following Reaction Scheme 18. (Reaction Scheme 18)
[0212]  Li ,...-?,_"..000R18)N:1- CFv. lab NiC't
SteplODNStf$02V RO \ \-sto 



XXVItei  n this production method, compound (Iv) can e
produced from  compound (IV) by the following steps.
Step 16A: a step of obtaining compoundVib) by
subjecting compound (LV) to ureation with compound
(LIX), and then subjecting the resulting compound to
an intramolecular ring closure reaction; 5 Step 100: a
step of obtaining compound (XXVIIa) by subjecting
compound (XXVib) to an alkylation reaction with
-ompound (IIIb); Step 2V: a step of obtaining compound
(Iv) by removing Ri which is the carboxyl-protecting
group of compound (XXViia). [0214] 10Each step is
explained in detail in the following. (Step 16A)
Compound. (XXVIh) can be produced from compound (LV)
and compound (LIX) according to a method known per se
(e.g., WO 2004/)558).         Compound (LIX) may be
commercially available product, or can be produced
according to a method tnown per se or a. method
analogous thereto. (Step 100)          Compound
(XXVIIa) can be produced from compound (XXVIb) and Po
compound (IIIb) under the conditions and method
similar to those exemplified in Step 10A. (Step 2V)
Compound (Iv) can be produced from compound (XXVIIa)
under the conditions and method similar to those
exemplified in Step 2A. 25 [0215] (Production Method
S)        Of compound (I) of the present invention, a
compound represented by the following formula (Iw)
(compound (Iw)) can be produced, for example,
according to the following Reaction Scheme 19. 30
(Reaction Scheme 19) [02161  [0217] 



In this production method, compound (Iw) can be
produced from compound (LV) by the following steps. 5
Step 17A: a step of obtaining compound (XVIIb) by
reacting compound (LV) with compound (LX); Step 5K: a
step of obtaining compound (XVIIIb) by subjecting
compound (XVIIb) to the Wittig reaction or
Horner-Emmons reaction with compound (IXa); /a Step
6K: a step of obtaining compound (XIc) by subjecting
compound (XVIIIb) to a hydrogenation reaction; Step
2W: a step of obtaining compound (Iw) by removing R1
which is the carboxyl-protecting group of compound
(XIc). [0218] 15Each step is explained in detail in
the following. (Step 17A) Compound (XVIIb) can be
produced from compound (LV) and compound (LX)
according to a method known per se (e.g., J. Med.
Chem. 38, 4950 (1995)). 20Compound (LX) may be
commercially available product, or can be  produced
according to a method known per se or a method
analogous thereto. (Step 5K)          Compound
(XVIIIb) can be produced from compound (XVIT.b) and 5
compound (1-Xa) under the conditions and method
similar to those exemplified in Step 5A. (Step 6K)
Compound (Xic) can be produced from cOmpound (XVI 13)
under the conditions and method similar to those
exemplified in Step 6A. (Step 2W) Compound (1w) can be
produced from compoundunder the conditions and method
similar to those exemplified in Step 2A. [0219]
(Production Method T) 15Of compound (1) of the present
invention, a compound represented by the following
formula (Tx) (compound (Ix)) can be produced, for
example, according to the following Reaction Scheme
20. (Reaction Scheme 20) 



[0220]    [0221]        In this production method,
compound (1x) can be produced from compound (XIVb) by
the following steps.  Step 5L: a step of obtaining
compound (XVb) by subjecting compound (XIVb) to the
Wittig reaction or Horner-Emmons reaction with
compound (IXa); Step 7D: a step of obtaining compound
(XVIIIc) by subjecting s compound (XVb) to an aryl
coupling reaction with compound (XVI); Step EL: a step
of obtaining compound (XId) by subjecting compound
(XVIIIc) to a hydrogenation reaction; Step 2X: a step
of obtaining compound (Ix.) by removing al which is
the carboxyl-protecting group of compound (XId).
[0222]        Each step is explained ir detail in the
following... (Step 5L)          Compound (XVb) can be
produced from compound (XIVb) and compound (IXa) under
the conditions and method similar to those 15
exemplified in Step 5A.        Compound (XIVb) may be
commercially available product, or can be produced
according to a method known per se or a method
analogous thereto. (Step 70) 20Compound (XVIIIc) can
be produced from compound7b) and compound (XVI) under
the conditions and method similar to those exemplified
in Step 7A. (Step EL)        Compound (XId) can be
produced trom compound. (XVIIic) under the conditions
and method similar to those exemplified in Step GA.
(Step 2X)        Compound (Ix) can be produced from
compound (XId) under the conditions and method similar
to those exemplified in Step 2A. [0223] 30 (Production
Method U)        Of compound (I) of the present
invention, a compound represented by the following
formula (Iy) (compound (Iy)) can be produced, for
example, according to the following Reaction Scheme
21. (Reaction Scheme 21) [0224] 



sor"N. L2COOR1 Ufa II H -CIEs Wittig reaction or '
Horner-Emmons reactionNhydrogenation  a-(
')------------ '/ SthoSM    or-K OH [0225]         In
this production method, compound (Iy) can be produced
from compound (lib) by the following steps. 5 Step
18A: a step of obtaining ketone form (XIIb) by
subjecting the hydroxy group of compound (lib) to an
oxidation reaction; Step 5M: a step of obtaining
compound (X(XIIIb) by subjecting compound (XIIb) to
the Wittig reaction or Horner-Emmons reaction with
compound (IXa); 10 Step 6M: a step of obtaining
compound (XXXIVb) by subjecting compound (XXXIIIb) to
a hydrogenation reaction; Step 2Y: a step of obtaining
compound (Iy) by removing 31 which is the
carboxyl-protecting group of compound (XXXIVb). [0226]
15Each step is explained in detail in the following. 



(Step 18A)         Compound (XIIb) can be produced by
subjecting compound (lib) to an oxidation reaction
according to a method known per se (e.g., 3ioorg. Med.
Chem. 11, 145 (2003)). 20 (Step 5M)         Compound
(XXXIIIb) can be produced from compound (XIIb) and
compound (IXa) under the conditions and method similar
to those exemplified in Step 5A. (Step 6M) 25Compound
(XXXIVb) can be produced from compound (XXXIIIb)
under the conditions and method similar to those
exemplified in Step 6A. (Step 2Y) Compound (Iy) can be
produced from compound (XXXIVb) under the 5 conditions
and method similar to those exemplified in Step 2A.
[0227] (Production Method V) Of compound (I) of the
present invention, a compound represented by the
following foiwula (Iz) (compound (Iz)) can be 10
produced, for example, according to the following
Reaction Scheme 22. (Reaction Scheme 22) [0228]
[0229] 15In this production method, compound (Iz) can
be produced from compound (LXI) by the following
steps. Step 19A: a step of obtaining compound (LXII)
by reacting compound (LXI) with compound (IIIa);
Step 20A: a step of obtaining compound (XXVIc) by
subjecting the 20 cyano group of compound (LXII) to an
intramolecular ring closure reaction due to a
reduction reaction; 



Step 10E: a step of obtaining compound (XXXIb) by
subjecting compound (XXVIc) to an alkylation reaction
with compound (IIIa); Step 2Z: a step of obtaining
compound (Iz) by removing Rl which is 25 the
carboxyl-protecting group of compound (XXXIb). [0230)
Each step is explained in detail in the following.
(Step 19A)        Compound (LXII) can be produced by
subjecting compound (Lxi) to an alkylation reaction
with compound (Hie) according to a method known per se
(e.g., Tetrahedron 53, 5501 (1997); WO 2004/55016).
Compound (LXI) may be collmercially available product,
or can be produced according to a method known per se
or a method analogous thereto, (Step 20A) Compound
(XXVT can be produced by subjecting compound (I) /0 to
an intramolecular ring closure reaction due to a
reduction ction according to a method known per se
(e.g., USP 6211199). 10E)          Compound (XXXIb)
can be produced from compound. (XXVic) and compound.
(Ma) under the conditions and method similar to those
25 exemplified in Step 10A. (Step 22)        Compound
(Iz) can be produced from compound (XXXIb) under the
conditions and method similar to those exemplified in
Step [0231]        In the compounds obtained by each
reaction mentioned above, a functional group in the
molecule can also be converted to an object functional
group by combining chernlcal reactions known per se.
Here, examples of the chemical reaction include
oxidation reaction, reduction reaction, alkylation
reaction, acvlation reaction, 25 ureation reaction,
hydrolysis, amination reaction, esterification
reaction, aryl coupling reaction, deprotection
reaction and the like. [0232]        In the
above-mentioned production methods, when the starting
compound has an amino group, a carboxyl group, a
hydroxy group or a carbonyl group as a substituent, a
protecting group generally used in peptide chemistry
and the like may be introduced into these groups. By
removing the protecting group as necessary after the
reaction, the object compound can be obtained. [0233]
Examples of the amino-protecting group include a
formyl group, a C1..6 alkyl-carbonyl group (e.g.,
acetyl, propanoyl), a (71..6 alkoxycarbonyl group
(e,g., methoxycarbonyl, ethoxycarbonyl), a benzoyl
group, a C7_43 aralkyl-carbonyl group (e.g.,
benzylcarbonyl), a C7.43  aralkyloxy-carbonyl group
(e.g., benzvioxvcarbonyl, 9-
fluorenylmethozycarbonyl), a C7_13 araikvi group
(e.g., benzyl, benzhydryl), a trityl group, a
phthaloyl group, a N,N- 



dimethylaminomethylene group, a trisubstituted silyl
group (e.g., 5 trimethylsilyl, triethylsilyi,
dimethylphenylsilyl, tertbutyldimethylsilyl,
tert-butyldiethylsily1), a C2_6 alkenyl group (e.g.,
1-ally1) and the like. These groups are optionally
substituted by 1 to 3 substituents selected from a
halogen at C1..6 alkoxy group, a nitro group and the
like. JO [0234]        Examples of the
carboxyl-protecting group include a C1_6 alkyl group,
a C7_20 aralkyl group (e.g., benzyl, trityl), a phenyl
group, a trisubstituted silyl group (e.g.,
trimethylsilyi, triethylsilyl, dimethylphenylsilyl,
tert-butyldimethylsilyl, tart- butyldiethylsily1), a
C2_6 alkenyl group (e.g., 1-allyl.) and the like.
These groups are optionally substituted by 1 to 5
substituents selected fromalogen atom, a C1-6 alkoxy
group, a nitro group and the like. [0235] 20Examples
of the hydroxyl-protecting group include a Cl..6 alkyl
group, a phenyl group, a trityl group, a C.7_13
aralkyl group (e.g., benzyl), a formyl group, a C1
alkyl-carbonyl group (e.g., acetyl, propanoy1), a
benzoyl group, a C7..12 aralkyl-carbonyl group (e.g.,
benzylcarbonyl), a 2-tetrahydropyranyl group, a
2-tetrahydrofuranyl 25 group, a trisUbstituted silyl
group (e.g., trimethylsilyi, triethylsilyl,
dimethylphenylsilyl, tert-butyldimethylsilyl,
tertbutyldiethylsily1), a C2..6 alkenyl group (e.g.,
1-ally1) and the like. These groups are optionally
substituted by 1 to 3 substituents selected from a
halogen atom, a Cl..6 alkyl group, a C alkoxy group,
30 a nitro group and the like. [0236]        Examples
of the carbonyl-protecting group include a cyclic
acetal (e.g., 1,3-dioxane), a non-cyclic acetal (e.g.,
di-C1_6 alkyl acetal) and the like. 35 [0237]
in addition, these protecting groups may be introduced
or removed according to a method known per se, for
example, the method described in Protective Groups in
Organic Synthesis, John Wiley and  Sons (1980) and the
like. Examples of the method include a method using
acid, base, ultraviolet rays, hydrazine,
phenylhydrazine, sodium N-methyldithiocarbamate,
tetrabutylammonium fluoride, palladium acetate,
trialkyisily1 halide (e.g., trimethylsilyl iodide, 3
trimetnyisilyi bromide etc.) and the like, a reduction
method and the like. [0238] 



The compound of the present invention obtained by each
of the above-mentioned production methods can be
isolated and purified 10 according to a means known
per se, such as solvent extraction, liquid conversion,
solvent transfer, crystallization, reorystallization,
chromatography and the like. On the other nand, the
starting compound may be directly used as a starting
material of the next step in the form of a reaction
mixture without isolation. 15 [0239] When the compound
of the present invention contains an optical isomer, a
stereoisomer, a regloisomer or a. rotamer, these are
also encompassed in the compound of the present
invention, and can be obtained as a single product
according to synthesis and separation Po methods known
per se. For example, when the compound of the present
invention contains an optical isomer, an optical
isomer resolved from this compound is also encompassed
in the compound of the present iition. The optical
isomer can be produced by a method known per se. 25
[0240] The compound of the present invention may be a
crystal.        Crystals of the compound of the
present invention (hereinafter sometimes to be
abbreviated as the crystals of the present invention)
can be produced by crystallization according to JO
crystallization methods known per se.        In the
present specification, the melting point means that
measured using, for example, a micromelting point
apparatus (Yanako, MP-5000 or Buohi, B-545), a DSC
(differential scanning calorimetry) device (SEIKO,
EXSTAR6000) or the like. 35In general, the melting
points vary depending on the measurement apparatuses,
the measurement conditions and the like. The crystal
in the present specification may show different values
from the melting point described in the present
specification, as  long as they are within each of a
general error range.         The crystal of the
present invention is superior in physicochemical
properties (e.g., melting point, solubility,
stability) and biological properties (e.g.,
pharmacokinetics 5 (absorption, distribution,
metabolism, excretion), efficacy expression), and thus
it is extremely useful as a medicament. [0241] 



The present invention is explained in more detail in
the following by referring to Reference Examples,
Examples, 10 Experimental Examples and Formulation
Examples, which are not to be construed as limitative.
The LC-MS analysis in the Reference Examples and
Examples were performed under the following
conditions. [0242] Is measurement device: Waters LC-MS
system HPLC part: Aailent HP 1100 MS part: M cromass
ZMD column: OAF-CELL PAK C18 UG1 0, S-3pm, 1.5 x 35 mm
(Shiseido Co., Ltd.) 20 solvent: SOLUTION A; 0.05%
trifluoroacetic acid-containing water, SOLUTION- le;
0.04% trifluoroacetic acid-containing acetonitrile
gradient cycle: 0.00 min (SOLUTION A/soLulaoN
3=90/10), 2.00 min (SOLUTION A/SOLUTION 3=5/95), 2.75
min (SOLUTION A/SOLUTION E-5/95), 2.76 mm n (SOLUTION
A/SOLUTION 3-90/10), 3.60 min (SOLUTION 25 A/SOLUTION
3=90/10) injection volume: 2 4, flow rate: 0.5 mi/min,
detection method: UV220 nm MS conditions ionization
method: ESI [0243] 30 Reference Example 1
1-[3,5-bis(trifluoromethyl)phenyi]py olidin-3- ol
A solution of 3,5-bis(trifluoromethyl)phenyl bromide
(21.1 g), 3-hydroxypyrrolidine (6.53 g),
tris(dibenzylideneacetone)dipalladium(0) (1.47 g),
()-2,2'- bis(diphenylphosphino)-1,1'-biraphthyl (1.99
g) and sodium tertbutoxide (10.6 g) in toluene (140
mi) was stirred under an argon gas atmosphere at 100'C
for 18 hr. After cooling to room temperature, ter was
added to the reaction mixture, and the mixture was  



extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 5 95:5
- 70:30) to give the title compound (13.2 g, yield
61%) as colorless crystals. 'H-NMR (300 MHz,
CDC13)5:1.82 (hr, 1 H), 2.08 - 2.25 (m, 2 H), 3.30 -
3.34 (in, 1 H), 3.39 - 3.46 (m, 1 H), 3.52 - 3.60 (au,
2 H), 4.64 - 4.68 (n, 1 H), 6.85 (s, 2 H), 7.11 (s, 1
H). 20 [0244] Reference Example 2 ethyl ({1-[3,5-
bis(trifluoromethyl)phenyl]ovrrolidin-3-ylisulfanyl)ac
etate         To a solution of
1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin3-01 (13.2
g) obtained in Reference Example 1 in pyridine (70
NIL) 15 was added p-toluenesulfonyi chloride (9.7 g),
and the mixture was stirred at room temperature for 18
hr. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was 20 concentrated. To the obtained residue
were added ethyl thioglvcolate (6.13 g), potassium
carbonate (13.0 g) and N,N-dimethylformamide  (180
mL), and the mixture was stirred at 120C for 3 hr.
After cooling to room temperature, water was added to
the -action mixture, and the mixture was extracted
with ethyl acetate. The organic layer 25 was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 100:0 - 80:20) to
give the title compound 30 (6.83 g,yield 39%)as a
colorless oil. 'H-NMR(300 MHz,CDC14,5:1.31(t,J = 7.2
Hz, H),2.44-2.50(m,1 H),3.29-3.34(m,1
-3.45(m,1H),3.51-3.56(u,1H),3.69 3H),2.09 H),3.32(s,
-3.80(m, - 2.13(m, 2H),3.37 2H),4.21 1 (q,  = 7.2 Hz,
2 H), 6.84 (s, 2 H), 7.12 (s, 1 H). 



[0245] 35 Reference Example 3 methyl (11-[3,5-
bis(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfonyl)ac
etate         A solution of
(f1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin3-y1
ulfanyi)acetic acid (500 ma) obtained in Example 1,
methyl  iodide (93 pi) and potassium carbonate (500
mg) in N,Ndimethylformamide (5 ml) was stirred at room
temperature for 18 hr. -Water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The organic layer was washed with 5
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated.
To a solution of the obtained residue in
dichloromethane (25 ml) was added mchloroperbenzoic
acid (642 mg), and the mixture was stirred at room
temperature for 3 hr. To the reaction mixture was
added aqueous lo potassium carbonate solution, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by NH-silica gel column chromatography
(hexane:ethyl acetate 90:10 - 80:20) to give 15 the
title compound (400 mg, yield 71%) as colorless
crystals. 'H-N& (300 MHz, CDC13)6: 2.52 - 2.61 (-m, 1
H), 2.64 - 2.71 (m, 1 H), 3,48 - 3.56 (m, 1 H), 3.62 -
3.69 (m, 1 H), 3.85 (s, 3 H), 3.77 - 3.90 (m, 2 H),
4.07 - 4.08 (m, 2 H), 4,35 - 4.39 (m, 1 H), 6.90 (s, 2
H), 7.20 (s, 1 H). 20 [0246] Reference Example 4 ethyl
({1-[3,5-bis(trifluoromethyl)pheny1]-2-
oxopyrrolidin-3-yllsulfanyl)acetate To a solution of
3,5-bis(trifluoromethyl)aniline (17.0 g) and
triethylamine(13.9 ml) in tetrahydrofuran (500 ml) was
added 2,4- 25 dibromobutancyl chloride (10.0 ml), and
the mixture was stirred at room temperature for 3 hr.
Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated. The obtained 30 residue was
dissolved in N,N-dimethylformamide (400 ml,), sodium
hydride (3.2 g) was added to the solution at 0C, and
the mixture was stirred at room temperature for 3 hr.
Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over 35
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated. To the obtained residue
were added ethyl thioglycolate (9.13 g), potassium
carbonate (13.8 g) and N,N-dimethylfoimamide (500 mi),
and the mixture was stirred at 60C for 3 hr. After
cooling to room temperature, water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the 5 residue was purified by silica gel column
chromatography (hexane/ethyl acetate 95:5 - 80:20) to
give the title compound (19.5 g, yield 64%) as a
colorless oil. 1H-NMR (300 MHz, CDC13)6: 1.29 (t,= 7.2
Hz, 3 H), 2.04 - 2.16 (m, 1 H), 2.63 - 2.70 (m, 1 H),
3.36 - 3.41 (m, 1 H), 3.84 - 4.08 (m, 4 H), 4.21 (g, U
= 7.2 Hz, 2 H), 7.65 (s, 1 H), 8.14 (s, 2 F.h 



[0247] Reference Example 5 ethyl
({1-[3,5-bis(trifluoromethyl)pheny1]-2-
oxopyrrolidin-3-yl}sulfinyl)acetate A solution of
ethyl ({1-13,5-bis(trifluoromethyl)pheny13-2- 15
oxopyrrolidin-3-yl}sulfanyl)acetate (3.0 g) obtained
in Reference Example 4 and m-chloroperbenzoic acid
(1.7 g) in dichloromethane (25 ml) was stirred at room
temperature for 18 hr. To the reaction mixture was
added aqueous sodium hydrogensuifite solution, and the
mixture was extracted with ethyl acetate. The organic
layer was 20 washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(hexane/ethyl acetate 90:10 - 70:30) to give the title
compound (1.8 g, yield 58%) as a colorless oil. 25
1H-NMR (300 MHz, CDC13)5: 1.26 - 1.35 (m, 3 H), 2.58 -
2.94 (m, 2 H), 3.88 - 4.79 (m, 7 H), 7.64 - 7.69 (m, 1
H), 813- 8.15 (m, 2 H). [0248] Reference Example 6
e([1-[3,5-bis(trifluoromethyl)pheny1]-2-
oxopyrrolidin-3-yllsulfonyl)acetate 30A solution of
ethyl (i1-[3,5-bis(trifluoromethyl)pheny1]-2-
oxopyrrolidin-3-ulfanyl)acetate (3.0 g) obtained in
Reference Example 4 and m-chloroperbenzoic acid (3.48
g) in dichloromethane (50 mL) was stirred at room
temperature for 18 hr. To the reaction mixture was
added aqueous sodium hydrogensuifite solution, and the
35 mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(hexane/ethyl acetate  90:10 - 80:20) to give the
title compoundyield 50%) as a colorless oil. 1H-NMR
(300 MHz, CDC13)5:1.34 (t, J = 7.2 Hz, 3 H)- 2.75 (m,
1         2.88 - 2.99 (m, 1 H), 3.95-4.19 (m, 3 H),
4.31 (q, J = 7.2 Hz, 5 2 H), 4.89 - 5.01 (s, 2 H),
7.71 (s, 1 H), 8.12 (s, 2 FA). [0249] Reference
Example 7 1-[3-fiuoro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-ol The title
compound (6.2 g, yield 24%) was obtained from 1-
bromo-3-fluoro-2-(trifluoromethyl)benzene and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1. 



1H-NMR (300 MHz, =13)5:1.83 (br, 1 H), 1.93 - 2.01 (m,
1 H), 2.10 2.21 (m, 13.15 - 3.23 (m, 2 H), 3.51 - 3.63
(m, 2 H), 4.50 (hr,     1 H), 6.60 - 6.66n, 1 H), 6.76
- 6.79 (m, 1 H), 7.25 -7.32 (m, 1 15 H). [0250]
Reference Example 8 ethyl ({1-[3-flucro-2-
(trifluoromethyllphenyl]pyrrolidin-3-yllsulfanyl)aceta
te          The title compound (1.43 g, yield 16%) was
obtained from l-[320
fluoro-2-(trifluoromethyl)phenyl]pyrrolidin-3-ol
obtained in Reference Example 7 by a method similar to
that in Reference Example 2 1H-14MR (300 MHz,
CDC106:1.28 (t, Cl - 7.2 Hz, 3 H), 1.90 - 1.97 (E4 1
H), 2.33 - 2.39 (m, 1 H), 3.19 - 3.25.(m, 1 H), 3.28
(s,3.35 25 - 3.43 (m, 2 H), 3.54 - 3.59 (m, 1 H), 3.65
- 3.70 (m, 14.21 (q, J = 7.2 Hz, 2 H), 6.61 - 6.67 (m,
1 H), 6.74 - 6.77 (m, 1 H), 7.26 - 7.32 (m, 1 H).
[0251] Reference Example 9 1-[2,4-bis(tr
uoromethyl)phenyl)pyrroin-3- 30 01 The title compound
(6.84 g, yield 45%) was obtained from 1-
bromo-2,4-bis(trifluoromethyl)benzene and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1. 1H-NMR (300 MHz, =13)5:1.78 .(br,
1 H), 2.05 - 2.17 (m, 2 H), 3.32 - 3.45 (m, 2 H), 3.69
- 3.77 (m, 2 H), 4.58 - 4.59 (m, 1 H), 6.93 (d, J =
8.7 Hz, 1H), 7.55 (d, j = 8.7 Hz, 1 H), 7.81 (s, 1 Eh
[0252] Reference Example 10 ethyl-[2,4-
bis(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfanyl)ac
etate         The title compound (5.81 g, yield 64%)
was obtained from 1- [2,4-bis(trifluoromethyl)
phenyl]pyrrolidin-3-ol obtained in Reference Example 9
by a method similar to that in Reference Example 5 2.
1H-NMR (300 MHz, CD-13)6: .29 (t, Jr= 7.2 Hz, 3 H),
1.98 - 2.04 (m, 1 H), 2.35 - 2,42 (m, 1 H), 3.30 (s, 2
H), 3.37 - 3.43 (m, 1 H), 3.50 - 3.65 (m, 3 H), 3.80 -
3.86 (m, 1 H), 4,20 (q, J= 7,2 Hz, 2 H), 6.91 (d,==
9.0 Hz, 1 H), 7.56 (cad, J- 9.0, 1.5 Hz, 1 H), 7.80
(d, 



10 LT = 1.5 Hz, 1 H). [0253] Reference Example 11
ethyl ({1-[2,4-
bis(trifluoromethyl)phenyllpyrrolidin-3-yllsulfonyl)ac
etate The title compound (1.2 g, yield 74%) was
obtained from ethyl 15
({1-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin-3-yl)su
lfanyi)acetate obtained in Reference Example 10 by a
method similar to that in Reference Example 6. 20
1H-NMH(300 MHz,CDC13)5:1.34(t,= 7.2 Hz,3 H),2.42 -
2.61 H),3.47-3.62(m,2H),3.82(d,3'=7.2Hz,2H),4.02(d,
7.2 Hz,2H),4.19-4.32(m,3H),7,10-7.13(m,1H),7.63
7.66(m,1H),7.84(s,1H). (m,2 = -  [0254] Reference
Example 12 ethyl 3-(pyrrolidin-3-yl)propanoate To a
solution of ethyl diethylphosphonoacetate (15.9 g) in
25 tetrahydrofuran (200 ML) was added sodium hydride
(60% in oil, 2.88 g) at room temperature, and the
mixture was stirred for 30 min- To the reaction
mixture was added benzyl
3-formylpyrrolidine-1carboxylate (15.0 g) and the
mixture was stirred for 4 hr. Water was added to the
reaction mixture, and the mixture was extracted with
30 ethyl acetate. The organic layer was washed with
water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated and the residue was dissolved in methanol
(500 mL), palladium hydroxide/carbon (2.0 g) was
added, and the mixture was stirred under a hydrogen
atmosphere (3 atm) at 40C. for 4 35 hr. The reaction
solution was allowed to cool to room temperature, the
reaction system was substituted by nitrogen, filtered,
and the solvent was evaporated to give the title
compound (8.0 g, yield 73%) as a colorless oil.
'H-NMR(300 MHz,CDC13)5.1.26(t, J = 7.2 Hz, 



3 )1.45 -1.57 (m, 1 H),1.69-1-62(m,2H),2.04 2.26(m,2
H), 2.31-2.36(m, 2 H), 2,65 -2.72(m,1 H),3.06- 3.73
(m,3H), 4.12 (d,Ci- 7.2 Hz, 2  H),6.57(br,1 H).
5 [0255] Reference Example 13 ethyl 3-{1-[4-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllpropanoate 



The title compound (5.0 g, yield 61%) was obtained
from 4- bromo-l-chloro-2-(trifluoromethyl)benzene and
ethyl 3-(pyrrolidin-3- 15 yl)propanoate obtained in
Reference Example to that in Reference Example 1.
IH-NMR(300 MHz,CDC13)5:1.53(t,J = 7.2 Hz,
H),1.77-1.85(m,2H),2.14-2.24(m,1 2.91(t,J
e:8.4Hz,1H),3.23-3.46(m,
2H),6.51-6.55(m,1H),6.73-6.74(m" H). [0256] 12 by a
method similar 3H),1.65 -1.75(m, H),2.27-2.42(m,3
3H),4.14(q,J =7.2 1H),7.23-7.25(m, 1 H), Hz, 1
Reference Example 14 ethyl 3-{1-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllpropanoate
20The title compound (895 mg, yield 13%) was obtained
from 1- bromo-2-chloro-3-(trifluoromethyl)benzene and
ethyl 3-(pyrrolidin- yl)propanoate obtained in
Reference Example 12 by a method similar to that in
Reference Example 1- 1H-NMR(300 MHz,0D013)5:1.26(t,J -
7.2 Hz, 25H),1.78-1.85(m,2H),2,10-2.27(m,2
3.18-3.23(m,1H),3.27-3.34(m,1H), 



3.53-3.61(m,1 H),4.14(q,J = 7.2Hz,2
H),7.17-7.20(m,2H.). 3 H),1.57-1.64(m,1
H),2,35-2,40(m,2H), 3.37- 3.43(m,1 H),
H),7,02-7.06(m,1  [0257] 30 Reference Example 15
tert-butyl ({1-[3,5-
bis(trifluoromethyflphenyl]pyrroli.dim-3-yl}oxy)acetat
e        A suspension of sodium hydride (oil 60%, 1.34
g) in tetrahydrofuran (50 mi) was ice-cooled. A
solution of 1-[3,5-
bis(trifluoromethyl)phenyl]pyrrolidin-3-ol (5.0 g)
obtained in 35 Reference Example 1 in tetrahydrofuran
(100 ml) was added dropwise, and the mixture was
stirred for 30 min. To the mixture was added
tert-butyl bromoacetate (0.59 g), and the mixture was
stirred at 55C for 16 hr. The reaction mixture was
allowed to cool to room  temperature, saturated
aqueous ananonium chloride (10 ml) was added and the
mixture was partitioned between ethyl acetate (200 ml)
--water (200 mL), The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was 5 concentrated
under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(hexane/ethyl acetate 100:0 - 70:30) to give the title
compound (3.35 g, yield 49%) as a pale-yellow oil.
1H--N MR (300 MHz, CDC13)6:1,48 (s, 9H), 2.02 - 2.37
(im, 2H), 3.35 - 10 3.61 (m, 411), 4.03 (s, 211), 4.28
- 4,40 (m, 1H), 6.85 (s, a), 7.11 (s, 1H). [0258]
Reference Example 16
1-[3,5-bis(trifluoromethyl)phenyl]imidazolidin2-one
15To a solution of 3,5-bis(trifluoromethyl)aniline
(21.1 g) and triethylamine (13.9 mix) in toluene (200
mI) was slowly added 2- chloroethyl isocyanate (10.0
o) at 0C, and the mixture was stirred at 60C for 4 hr.
To the reaction solution was added ethyl acetate, and
the mixture was washed with water and saturated brine,
dried 0 over anhydrous sodium sulfate, and
concentrated under reduced pressure. The residue was
dissolved in N,N-dimethylformamide (250 ml), sodium
hydride (4.0 g) was slowly added at 0C, and the
mixture was stirred at room temperature for 3 hr. To
the reaction solution was added ethyl acetate, and the
mixture was washed with water and 25 saturated brine,
and dried over sodium sulfate. The solvent was
concentrated under reduced pressure to give the title
compound as a white solid (7.0 g, yield 26%). 



1H-NMR (300 MHz, CDC13)6:3.46 (t, J7.8 Hz, 2 H), 3.99
(t, J = 7.8 Hz, 2 H), 7.45 (s, 1 H), 7.61 (s, 1 H),
8.19 (s, 2 H), [0259] Reference Example 17 ethyl
3-f3-[3,5-bis(trifluoromethyl)pheny1]-2-
oxolmidazolidin-l-yl}propancate         To a solution
of 1-[3,5-
bis(trifluoromethyl)phenyllimidazolidin-2-one (0.30 g)
obtained in Reference Example 16 and ethyl
3-bromopropionate (214 mg) in N,Ndimethviformamide (5
nil) was added sodium hydride (60% in oil, 48 mg) at
room temperature, and the mixture was stirred at 100C
for 16 hr. To the reaction mixture were added ethyl
3-bromopropionate (100  mg) and sodium hydride (60% in
oil, 15 mg), and the mixture was stirred at 100C for 4
hr. The reaction mixture was allowed to cool to room
temperature, saturated aqueous ammonium chloride (10
ml,) was added, and the reaction mixture was
concentrated under reduced pressure. To the obtained
residue was added water, and the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
under reduced pressure. The obtained residue was
purified by silica gel column chromatography 10
(hexane:ethyl acetate 60:40 - 20:80) to give the title
compound (181 mg, yield 45%) as a colorless oil.
1H-NMR (300 MHz, CDC13)6: 1.27 (t, J= 7.19 Hz, 3 H),
2.64 (t, 6.63 Hz, 2H)3.52 - 3.72 (m, 4 H), 3.80 - 4.02
(m, 2 H), 4,17 (g, = 7.19 Hz, 2 H), 7.51 (s, 1 H),
8.04 (s, 2 H). 15 [0260] Reference Example 18
(38)-1-[3,5-
bis(trifluoromethyl)phenyi]pyrIblidin-3-01        A
solution of 3,5-bis(triflucromethyl)phenyl bromide
(44.0 (S)-3-hydroxypyrrolidine hydrochloride (17.8 g),
20 tris(dibenzylideneacetone)dipalladium(0) (5.88 g),
()-2,2'- bis(diphenylphosphino)-1,1/-binaphthyl (8.00
g) and sodium tertbutoxide (36.0 g) in toluene (280
ml,) was refluxed with stirring under an argon gas
atmosphere for 16 hr. After cooling to room
temperature, water was added to the reaction mixture,
and the .25 mixture was extracted with ethyl acetate.
The organic layer was washed with saturated brine,
dried over anhydrous sodium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(petroleum ether:ethyl acetate 20:1 - 2:1) to give the
title compound (12.0 g, yield 28%) $0 as a white
solid. 1H-N(300 MHz, CDC13)6:1.67 (hr, Iii), 2.08 -
2.36 (m, 2 H), 3.28 - 3.38 (m, 1 H), 3.38 - 3.50 (m, I
H), 3.50 - 3.65 (m, 2 H), 4.55 - 4.81 (m, 1 H), 6.87
(s, 2 H), 7.13 (s, 1 H). [0261j 35 Reference Example
19 (3R)-1-[3,5-
bis(trifluoromethyl)phenyl]pirrolidin-3-ol        A
plxerl solution of 3,5-bis(triflunromethyl)phenyl
bromide (22.0 g), (R)-3-hydroxypyrrolidine
hydrochloride (9.23 g),  palladium(II) acetate (0.84
g), ()-2,2f-bis(diphenylphosphino)- 1,1'-binaphthyl
(4.68 g) and cesium carbonate (73.4 q) in toluene (300
nI)-1,4-dioxene (100 mi) was stirred under an argon
gas atmosphere at 80*C for 16 hr. The solid was
filtered off, and the filtrate was washed with
saturated brine and water, dried over anhydrous sodium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (petroleum ethenethyl acetate 10:1 -
3:1) to give the title compound (13.7 g, yield 61%) as
a white solid. 10 1-7.-NMn (300 MHz, CDC13)5:1.74 (hr,
1 H), 2.06 - 2.31 (m, 2 H), 3.23 - 3.38 (m, 1 H), 3.39
- 3.50 (m, 1 H), 3.50 - 3.66 (m, 2 H), 4.61 - 4.73 (m,
1 H), 6.87 (s, 2 H), 7.12 (s, 1 H). 



[0262]     Reference Example 20 4-[3,5-bis
lflinronethvl)ohenyl]fbian-2- 15 carhaldehyde
A solution of 3,5-bis(trifluoromethyl)phenylporonic
acid (6.84 g), 4-bromb-2-furaidehyde (5.0 g), 2M
aqueous sodium carbonate solution
(71.4tetrakis(triphenylphosphine)palladium(0) (1.65 g)
in 1,2-dimethoxyethane (300 ml) was stirred under an
argon gas 20 atmosphere at 90C for 16 hr. After
cooling to room temperature, the reaction mixture was
concentrated, water was added, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was 25 purified by
silica gel column chromatography (hexane:ethyl acetate
96:2 - 90:10) to give the title compound (7.26 g,
yield 82%) as a white solid. TH-NMR (300 MHz,
CDC13)(5:7.58 (s, 1 H), 7.86 s, I H),7.932 H), 8.09
(s, 1 H), 9.76 (s, 1 H). 30 [0263] Reference Example
21 ethyl (2E)-3-f4-[3,5-
his(trifluoromethyl)phenyl)furan-2-yilprop-2-enoate
To a solution of
4-[3,5-bis(trifluoromethyl)pheny1]furan-2-
carbaldehyde (2.70 g) obtained in Reference Example 20
and ethyl diethylphosphonoacetate (2.16 g) in
tetrahydrofuran (50 mI) was added sodium hydride (60%
in oil, 456 mg) at room temperature, and the mixture
was stirred for 1 hr. To the reaction mixture was
added saturated aqueous ammonium chloride (10 mI), and
the mixture was  concentrated under reduced pressure.
To the obtained residue was added water, and the
mixture was extracted with ethyl acetate. The organic
laver was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated to 5 give a pale-yellow
solid. This was recrystallized from hexane-ethyl
acetate to give the title compound (2.51 g, yield 76%)
as a white solid. 1H-NMR (300 MHz, CDC13)5:1.34 (t, J
= 7.16 Hz, 3 H), 4,27 (q,=     7.10 Hz, 2 H), 6.42 (d,
j = 15.8 Hz, 1 H), 6.93 (s, 1 H), 7.46 (d., 10 = 15.8
Hz, 1 H), 7.80 (s, 1 H), 7.88 (s, 3 H). [0264]
Reference Example 22 ethyl 37{4-[3,5-
bis(trifluoromethyl)phenyl]tetrahydrofuran-2-ylipropan
cate To a solution of ethyl (2E)-3-f4-[3,5- 15
bis(trifluoromethyl)phenyl]furan-2-yl)prop-2-encate
(500 mg) obtained in Reference Example 21 in a mixed
solvent of ethanol (5 mL) and ethyl acetate (10 mL)
was added 10% palladium/carbon (containing water
(50%), 50 mg), and the mixture was stirred under a
hydrogen atmosphere Cl atm) at room temperature for 3
hr. The (.:; reaction system was substituted with
nitrogen and filtered. The solvent was evaporated to
give a stereoisomer mixture of the title compound (510
mg, yield >99%) as a colorless oil. LC-MS ESI(+) m/z:
385 (M+H)+, retention time 2.68 min. [0265] 25
Reference Example 23 1-[4-chloro-3-",
(trifluoromethyl)phenyl]pyrrolidin-3-ol         The
title compound (8.56 q, yield 90%) was obtained from
bromo-4-chloro-3-(triflucromethyl)benzene and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1. 



50 1H-NMR (300 MHz, =13)6:1.67 (hi-, 1 H), 2.02 - 2.29
(m, 2 H), 3.21 - 3.30 (m, 1 H), 3.31 - 3.42 (m, 1 H),
3.44 - 3.58 (m, 2 H), 4.58 - 4.70 (m, 1 H), 6.51 -
6.63 (m, 1 H), 6.77 - 6.82 (m, 1 H), 7.26 - 7.31 (m, 1
H), [0266] 36 Reference Example 24 1-[4-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-y1
4-methylbenzenesulfonate         To a solution of
1-[4-chloro-3- (trifluoromethyl)phenyl]pyrrolidin-3-ol
(3.0 g) obtained in  Reference Example 23 in pyridine
(20 mi) was added p-toluenesulfbnyi chloride (2.8 g),
and the mixture was stirred at room temperature for 16
hr. The reaction mixture was concentrated, water was
added to the residue, and the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane:ethyl acetate- 75:25) to give
the title compound (3.66 g, yield 77%) as white
crystals. 1H-NMR (300 MHz, =13)52.10 - 2.38 (in, 2 H),
2.45 (s, 3 H), 3.28 3.61 (m, 4H), 5.13 - 5.34 (in,
1H), 6.47 -6.55(n, 1 H),6.66- 6.71 (m, 1H), 7.23 -
7.30 (m, 



1H), 7.35 On,2 H), 7.79(in,2H).  [0267] Reference
Example 25 ethyl (i1-[4-chloro-3- is
(triflucromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)aceta
te        To a. solution of 1-[4-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yi
4-methylbenzenesulfonate (3.65 g) obtained in
Reference Example 24 in N,N-dimethylformamide (20
ral.) were added ethyl thioglycolate (1.25 g) and
potassium 20 carbonate (5.92 g), and the mixture was
stirred at 120C for 3 hr. After cooling to room
temperature, the reaction mixture was concentrated,
water was added, and the mixture was extracted with
ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate 25 was
concentrated, and the residue was purified by silica
gel column chromatography (hexane:ethyl acetate 95:5 -
80:20) to give the title compound (2.95 g, yield 92%)
as a yellow oil.  'H-NMR(300 MHz,CDC13)5:1.31(t,J= 7.1
Hz, 3H),1.97-2.16(m, 1  H),2.35-2.51 (m,1 H), 3.16 -
3.41 (m, 4 H), 3.41 



-3.54 (m, 1 H), 30 3.62-3.76(in, 2H), 4.22 (q, J=,7.1
Hz, 2 H), 6.53 - 6.61 (m, 1   H),6.74-6.80 (m,1 H),
7.23 - 7.34 (m, 



1 H).       [0268] Reference Example 26 1-[2-chloro-3
(trifluoromethyl)phenyl]pyrrolidin-3-01 and 1
(triflucromethyl)phenylipyrrolidin-3-ol        A
mixture of
1-[2-chloro-3-(trifaucromethyl)phenyl]pyrrolidic3-01
and 1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-ol was
obtained as a brown oil (8.08 g, yield 90%) from
1-bromo-2-chloro-3-   (trifluoromethyl)benzene and
3-hydroxypyrro1idine by a method similar to that in
Reference Example 1. This was used for the next
reaction without performing further purification.
[0269] S Reference Example 27 1-[2-chloro-3-
(trifluoromethy1)pheny1]pyrrolidin-3-y1
4-methylbenzenesulfonate and
1-(3-(trifluoromethyl)phenyllpyrrolidin-3-y1 4-
methylbenzenesulfonate A mixture of
1-[2-chloro-3-(trifluoromethyl'phenyl]pyrrolidin- 10
3-y1 4-methylbenzenesulfonate and 1-[3-
(trifluoromethyl)phenyl]pyrrolidin-3-y1
4-methylbenzenesulfonate was obtained as white
crystals (3.35 g, yield 69%) from a mixture of 1-
[2-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-01
and 1-[3- (trifluoromethyl)phenyl]pyrrolidin-3-ol
obtained in Reference 15 Example 26 by a method
similar to that in Reference Example 24. This was used
for the next reaction without performing further
purification. LC-MS ESI(+) m/z: 386 (M+R)+, retention
time 2.74 min; 420 (M+H)., retention time 2.74 mm.
20[0270] Reference Example 28 ethyl ({1-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yl)sulfa)acetate
The title compound (1.08 g, yield 61%) was obtained as
a yellow oil from a mixture of 1-[2-chloro-3- 25
(trifluoromethyl)phenyl]pyrrolidin-3-y1
4-methvibenzenesulfonate and
1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-yi 4-
methylbenzenesulfonate obtained in Reference Example
27 by a method similar to that in Reference Example
25. 1H-NMR (300 MHz, =13)6:1.24 - 1.34 (m, 3 H), 1,89
- 2.04 m, 1 H), 30 2.33 - 2.47 (m, 1 H), 3,27 - 3.41
(m, 3 H), 3.42 - 3.55 (m, 2 H), 3.55 - 3,68 (m, 1 H),
3.76 - 3.86 (m, / H), 4.15 - 4.25 (m, 2 H), 7.04 -
7.13 (m, 1 H), 7.19 - 7.29 (m, 2 H). 



[0271] Reference Example 29 ethyl (f1-(3- 35
(trifluoromethvi)phenvl]pyrrolidin-3-yl)sulfanyi)aceta
te         The title compound (267 mg, yield 17%) was
obtained as a yellow oil from a mixture of
1-[2-chloro-3- (trifluoromethyl)phenyl]pyrrolidin-3-y1
4-methyibenzenesi o te and
1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-yi 4-
methylbenzenesulfonate obtained in Reference Example
27 by a method similar to that in Reference Example
25. 1H-NMR (.300 MHz, CDC13)6:1.31 (t, J- 7.2 Hz, 3
H), 1.99 - 2.14 (m, 1 H,), 2.36 - 2.52 (m, 1 H), 3.21
- 3.44 (m, 4 H), 3.44 - 3.57 (m, 1 H), 3.61 - 3.79 (m,
2 H), 4.22 (q, J = 7.2 Hz, 2 H), 6.60 - 6.74 (m, 2 H),
6.87 - 6.97 (m, 1H), 7.26 - 7.35 (m, 1 H). [0272]
Reference Example 30
1-[2,5-bis(trifluoromethyl)phenvi]pyrrolidin-3- /o ol
A solution of 2,5-his(trifluoromethyl)phenyl bromide
(4.45 g), 3-hydroxypyrrolidine (1.2 g), palladium(II)
acetate (0.16 g), ()-
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (0.87 g)
and cesium carbonate (13.6 g) in toluene (74 mi) was
stirred under an argon gas Is atmosphere at 80C for 16
hr. The reaction mixture was allowed to cool to room
temperature, water was added, and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica 20 gel column
chromatography (hexane:ethyl acetate 90:10 - 75:25) to
give the title compound (3.79 a, yield 91%)as an
orange oil.   1H-NMR (300 MHz, =145:1.72(d, J = 4.9
Hz, 1H),1.95 -2.10(m, 1
H),2.10-2.24(m,1H),3.21-3.43(m,2 H),3.60-3.78(m,2 H), 



4.48-4.65(m"1H),7.01--7.16(m,1H), 7.16 -7.23(m,1H),
25 7.63.-7.74(m,1H).    [0273]    Reference Example 31
ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enoate
To a solution (200 ml) of ethyl
diethylphosphonoacetate (10.5 g) in
N,N-dimethylformamide was added sodium hydride (60% in
oil, ao 1.87 g), and the mixture was stirred under a
nitrogen atmosphere at room temperature for 15 min. To
this solution was added a solution of
5-bromo-2-furaldehyde (7.45 g) in
N,N-dimethylformamide (40 mi), and the mixture was
stirred under a nitrogen atmosphere at room
temperature for 1 hr. The reaction was quenched with
saturated 35 ammonium chloride solution (50 m1) and
the reaction solution was partitioned between ethyl
acetate (900 ML) and water (900 mli). The organic
layer was washed with water and saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The
filtrate was  concentrated under reduced pressure and
the obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 90:10 - 85:15) to
give the title compound (10.0 g, vie96%) as a
pale-yellow solid.         (300 MHz, =13)5:1.32 (t, j
= 7.2 Hz, 3 H), 4.24 (q, J=7.2 Hz, 2 H), 6.31 (d, J.e
1.5,6 Hz, 1 H), 6.40 (d, 3- 3.4 Hz, 1 H), 6.54 (d,
3=3.6 Hz, 1 H), 7.31 (d, J-15.8 Hz, 1 H). [0274] 



Reference Example 32 ethyl (2E)-3-(5-[3,5- 10
bis(trifluoromethyl)phenyl]furan-2-yliprop-2-enoate
To a mixture of ethyl
(2E)-3-(5-bromofuran-2-yl)prop-2-enoate (10.0 g)
obtained in Reference Example 31, 3,5-
his(trifluoromethyl)phenyiboronic acid (11.0 g) and
224 sodium carbonate (102 ml) in dimethoxyethane (500
MI) was added 15
tetrakis(triphenylphosphine)palladium(0) (2.00 g)
under an argon gas atmosphere, and the mixture was
stirred at 110T. for 9 hr, and then at 95'c for 15 hr.
The reaction solution was allowed to cool to room
temperature, concentrated, and partitioned between
ethyl acetate (500 mL) and water (500 mL). The ethyl
acetate layer was washed with 20 water and saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated under reduced
pressure and the obtained residue was purified by
silica gel column chromatography (hexane:ethyl acetate
90:10 - 85:15) to give the title compound (13.2 g,
yield 85%) as a pale-yellow solid. 25 'H-NMR (300 MHz,
=13)5:1.35 (t, J = 7.0 Hz, 3 H), 4.29 (q, J - 7.2 Hz,
2 H), 6.49 (d, 3- 15.9 Hz, 1 H), 6.74 (d, 3 = 3.8 Hz,
1 H), 6.92 (d, 3 = 3.4 Hz, 1 H), 7.46 (d, 3 = 15.9 Hz,
1 H), 7.79 (s, 1 H), 8.10 (s, 2 H). [027.5] 32
Reference Example 33 ethyl 3-{5-[3,5-
bis(trifluoromethyl)phenyl]tatrahydrofuran-2-yl)propan
cate        A solution of ethyl '(2E)-3-15-[3,5-
bis(trifluoromethyl)phenyl]furan-2-y1)prop-2-enoate
(13.1 g) obtained in Reference Example 32 and 10%
palladium/carbon "i (containing water (50%), 3.48 g)
in ethanol-tetrahydrofuran (3:1, 320 ml) was stirred
under a hydrogen atmosphere (1 atm) at room
temperature for 2 days. The reaction solution was
diluted with ethyl acetate and filtered through silica
gel. The silica gel was washed  with ethyl acetate
(500 mL), the filtrate and washing were combined, and
the solvent was removed under reduced pressure to give
the title compound (13.2 g, yield 99%) as a colorless
oil. 1H-NMR (300 MHz, =13)5:7.78 (s, 3H), 4.96 (t, J =
7.3 Hz, 1H), 4.15 (q, 3-- 7.2 Hz, 21-), 4.07 (t, J -
7.3 Hz, 1H), 2.63-2.32 (m, 313), 2.20-2.09 (m,, 1H),
2.05-1.96 (m, 211), 1.88-1.60 (m, 211), 1.26 (t, - 7.1
Hz, 311). [0276]     Reference Example 34 1-13, 5--his
(trifluoromethyl)phenyl] -111 pyrrole10 3-carbaidehyde



A solution of 3,5-bls(trifluoromethyl)anili(3.58 g)
and 2,5-dlmethoxy-3-tetrahydrofurancarbaidehyde (2.50
g) in acetic acid (16 miL) was stirred at 90C for 30
min. After cooling to room temperature, the reaction
solution was concentrated under reduced 25 pressure,
and the residue was partitioned between ethyl acetate
and saturated sodium hydrogencarbonate solution. The
ethyl acetate layer was washed with water and
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
under reduced pressure and the obtained residue was
purified by silica gel .?:o column chromatography
(hexane:ethyl acetate 70:30) to give the title
compound (2.44 g, yield 51%) as a pale-yellow solid.
1H-124R (300 MHz, =13)5:6.90 (dd, j - 3.1, 1.6 Hz, 1
H), 7.18 (t, J - 2.4 Hz, 1 H), 7.75 (d, 3 = 2.3 Hz, 1
7.88 (s, 3 H), 9.91 (s, 1 H). 25 [0277] Reference
Example 35 ethyl (2E)-3-f1-[3,5-
bis(trifluoromathyl)pheny1]-1H-pyrrol-3-yalprop-2-enba
te        To a solution (35 mL) of ethyl
diethylphosphonoanetate (1.77 g) in
N,N-dimethylformamide was added sodium hydride (60% in
oil, 30 0.32 g), and the mixture was stirred under a
nitrogen atmosphere at room temperature for 15 min. To
the solution was added a solution of
1-[3,5-bis(trifluoromethyl)pheny1]-1H-pyrrole-3-carbal
dehyde (2.20 g) obtained in Reference Example 34 in
N,N-dimethylfbrmamide (10 ml) and the mixture was
stirred under a nitrogen atmosphere at room
temperature for 1 hr. The reaction was quenched with
saturated ammonium chloride solution (10 MI) and the
reaction solution was partitioned between ethyl
acetate (120 mi) and water (120 mw). The organic layer
was washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated under reduced pressure. The
obtained solid was triturated with hexane to give the
title compound (2.37 g, yield 88%) as a white solid.
IH-NMR (300 MHz, CDC13)5:1.33 (t, J = 7.2 Hz, 3 H),
4.25 (q, J = 7 Hz, 2 H), 6.22 (d, j = 15.8 Hz, 1 H),
6.65 (dd, J2.9, 1.4 Hz, 1 H), 7.14 (t, J - 2.4 Hz, 1
H), 7.34 (t, J - 1.9 Hz, 1 H), 7.64 (d, J = 15.8 Hz, 1
H), 7.75 - 7.85 (m, 3 H). [0278] au Reference
Exampleethyl 3-[1-[3,5-
his(trifluoromethyl)phenyl]pyrrolidin-3-yflpropanoate
A solution of ethyl (2E)-3-{1-[3,5- bis(ti
Luoromethyl)pheny1]-1H-pyrrol-3-yllprop-2-enoate (0.60
g) obtained in Reference Example 35 and 10%
palladium/carbon 15 (containing water (50%), 0.17 g)
in ethanol-tetrahydrofuran (4:1, 20 ml) was stirred
under a hydrogen atmosphere (1 atm) at room
temperature for 16 hr. The reaction solution was
filtered through celite, and the filtrate was
concentrated- The residue was purified by silica gel
column chromatography (hexane:ethyl acetate 90:10) to
give the title compound (0,47 g, yield 77%) as a white
solid. 1H-NMR(300 MHz,CDC13)6:1.28(t, J7.2 Hz, 3
H),1.68-1.75(m, 1 



H),1.78-1.87(m, 2H), 2,20 - 2,27 (m, 1 H), 2.30
-2.50(m,3 H), 2.98(c,J =8.6Hz, 1H), 3.23 -3.63 (m, 3
H), 4.16 (q,J = 7.2 Hz, 2H),6.83(s,2H), 7,09 (s,1 H).



,[0279] Reference Example 37 ' [3, 5-bis( ifluoromet
yi)ph y1]-3- chloropropanesulfonamide         A
solution of 3-ch o opropanesulfonyl chloride (5.0 g)
and 3,5-his(trifluoromethyl)aniiine (6.47 g) in
pyridine (50 mL) was 50 stirred at room temperature
for 16 hr. The reaction solution was concentrated
under reduced pressure, and the residue was
partitioned between ethyl acetate and 1N hydrochloric
acid. The organic layer was washed with water and
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
under 35 reduced pressure and the obtained residue was
purified by silica gel column chromatography
(hexane:ethyl acetate 95:5 - 60:40) to give the title
compound (7.20 g, yield 69%) as a pale-brown solid,
'H-NM?. (300 MHz, CDC13)6:2.29 - 2.42 (m, 2 H), 3.37
(t, J = 6.1 Hz, 2  H), 3.68 (t, J = 7.5 Hz, 2 H), 7.66
(s, 2 H), 7.69 (s, 1 H). [0280] Reference Example 38
2-[3,5- his(trifluoromethyl)phenyl]isothiazolidine
1,1-dioxide To a solution of
N-5-bis(trifluoromethyl)phenyll-3-
chloropropanesulfonamide (7,10) obtained in Reference
Example 37 in N,N-dimethylformamide (100 ml,) was
added sodium hydride (60% in oil, 0.84 g), and the
mixture was stirred at room temperature for 3 hr. To
the reaction mixture was added saturated
ammonium.chloride and lo the solution was partitioned
between ethyl acetate and water. The organic layer was
washed with water and saturated brine, dried over
anhydrous magnesium sulfate, and filtered The filtrate
was concentrated under reduced pressure and the
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 25 90:10 - 40:60)
to give the title compound (2.44 g, yield 38%) as a
pale-brown solid, 'E-NMR (300 MHz, CDC13)6:2.62 (t, J
- 7.3 Hz, 2 H), 3.45 (t, J = 7,3 Hz, 2 H), 3,86 (t, J
= 6.6 Hz, 2 H), 7.62 (s, 17.64 (s, 2 H). [0281] 20
Reference Example 39 2-[3,5-
bie(trifluoromethyl)phenyl]isothiazolia-5-carbaidehyc
1, 



dioxide A solution of 2-[3,5-
bis(trifluoromethyl)phenyl]isothiaz 4 '4-dioxide (1.77
g) 25 obtained in Reference Example 38 in
tetrahydrofuran (60 m1) was cooled to -78C under an
argon atmosphere, and a solution (1.1 mol/L, 14.5of
lithium hexamethyldisilazide in tetrahydrofutan was
added dropwise. This was stirred for 30 min, ethyl
formate (0.59 g). was added and he mixture wased at
7BCfor 1 hr, and at room temperature for 16 hr. To the
reaction mixture was added saturated aRuconium
chloride solution, the mixture was concentrated under
reduced pressure and the residue was partitioned
between ethyl acetate and water. The ethyl acetate
layer was washed with water and saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated under reduced pressure and
the obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 90:10 - 30:70) to
give the title compound (1.63 g, yield 85%) as a
pale-yellow amorphous form.  This was used for the
next reaction without performing further purification
and identification. [0282] Reference Example 40 ethyl
(2E)-3-{2-[3,5- :$
bis(trifluoromethyl)pheny1]-1,1-dioxidoisothiazolidin-
5-yllprop-2- enoate        To a solution (10 ml.) of
ethyl diethylphosphonoacetate (1.01 g) in
NIN-dimethylformamide was added sodium hydride (60% in
oil, 0.18 g) and the mixture was stirred under a
nitrogen atmosphere at 10 room temperature for 15 min.
To the solution was added a solution of 2- [3. 5-Ha
(trifluoromethyl)phenyl]
isothiazolidine-5-carbaidehyde 1,1-dioxide (1.63 g),
obtained in Reference Example 39 in
N,Ndimethylformardde (6 mI), and the mixture was
stirred under a nitrogen atmosphere at room
temperature for 1 hr. The reaction was is quenched
with saturated ammonium chloride solution and the
reaction solution was partitioned between ethyl
acetate and water. The organic layer was washed with
water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure, the obtained
residue was 20 purified by silica gel column
chromatography (hexane:ethyl acetate 90:10 - 40:60)
and the obtained yellow solid was recrystallized from
hexane-ethyl acetate to give the title compound (0.43
g, yield 22%) as a pale-yellow solid. 25 1H-NMR(300
MHz,CDC13)6:1.32(t,J- 7.2 Hz,3 H),2.48 - 2.68
H),2.67-2.85(m,1H),3.79-3.92(..m,2H),4.06-4.22(m,
4.26(q,J = 7.2 Hz,2 H),6.23(d,J- 15.5 Hz,1 H),6.90(dd,
15.5,3.5Hz,1H),7,65(s,3H). [0283] 



(m, 1 j  1 H),     Reference Example 41 ethyl
3-I2-[3,5-bis(trifluoromethyl)phenyl]- o
1,1-dioxidoisothiazolidin-5-yllpropanoate         A
solution of ethyl. (2E)-3-{2-[3,5-
bis(trifluoromethyl)pheny1]-1,1-dioxidoisothiazolidin-
5-yllprop-2- enoate (0.32 g) obtained in Reference
Example 40 and 20% palladium hydroxide carbon
(containing water (50%), 0.10 g) in ethanol- 35
tetrahydrofuran (3:1, 20 ml) was stirred under a
hydrogen atmosphere  (4 atm) at 50C for 8 hr. The
reaction solution was filtered with a membrane filter
(Advantec, 0.5 pra), and the filtrate was concentrated
to give the title compound (0.29 g, yield 91%) as a
white solid.    NMR (300 MHz, CDC1.46:1.28 Ct, J = 7.2
Hz, 3 H), 2.08 - 2.43 (m, 3 H), 2.58 - 2.75 (m, 3 9),
3.44 - 3.65 (m, 1 H), 3.72 - 3.85 (m, 2 H), 4.17 (q, J
= 7.2 Hz, 2 H), 7.611 H), 7.63 (s, 2 H) 5 [0284]
Reference Example 42 l- [2'        The title compound
(3.72 g, yield 67%) was obtained from
(trifluoromethyl)phenyl bromide and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1. 10 1H-NMR (300 MHz, CDC13)6:1.87
(d, J = 6.1 Hz, 1 H), 1.92 - 2.07 (m, 1 H), 2.10 -
2.28 (m, 1 H), 3.04 - 3.31 (m, 2 H), 3.39 - 3.67 (m, 2
H), 4.41 - 4,59 (m, 1 H), 6.96 (t, J = 7.6 Hz, 1 Hi,
7.08 (d, J = 8.3 Hz, 1 H), 7.35 - 7.46 (m, 1 H), 7.59
(m, 1 H). [0285] 15 Reference Example 43
1-[3-(trifluorometh )phenyl]pyrrolid4n-3-01 The title
compound (2.67 g, yield. 54%) was obtained from 3-
(trifiuoromethyl)phenyl bromide and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1, 1H-NMR (300 MHz, =13)5:1.67 (br.
s, 12.06 - 2.32 (m, 2 H), 20 3.24 - 3.33 (m, 1 H),
3.33 - 3.46 (m, 1 H), 3.47 - 3.65 (m, 2 H), 4.52 -
4.70 (m, 1 H), 6.616.81 (m, 2 H), 6.91 (d, J = 7.6 Hz,
1 94, 7.30 (t, J = 8.0 Hz, 1 H), 



[0286] Reference Example 44
1-[4-(trifluoromethyl)phenyl]pyrrolidin-3-01
The title compound (2.71 g, yield 55%) was obtained
from 4- (trifluoromethyl)phenyl bromide and
3-hydroxypyrrolidine by a method similar to that in
Reference Example 1. 1H-NMR (300 MHz, CDC13)6:1.67 (d,
J - 3,8 Hzi), 2.02 - 2.30 (m, 2   H), 3.25 - 3,34 (m,
1 H), 3.36 - 3.45 (m, 1 9), 3.47 - 3.63 (m, 2 H), 30
4.64 (br. s, 1 H), 6.55 (d, J - 8.7 Hz, 2 H.), 7.44
(d, J= 8.7 Hz, 2 H). [0287] Reference Example 45 ethyl
3-[3,5-bis(trifluoromethyl)pheny1]-3- cyanooropanoate
35A solution of
3,5-bis(trifluoromethyl)phenylacetonitr le (8.20 g) in
tetrahydrofuran (80 mi) was cooled to -78C under an
argon gas atmosphere, and a solution (1.9 M, 17.3 mi)
of sodium hexamethyldisilazane in tetrahydrofuran was
added dropwise. After  the completion of the dropwise
addition, the solution was stirred at 10C for 15 min,
and cooled to -78C again. To the solution was added
ethyl hromoacetate (5.48 g), and the mixture was
stirred at room temperature for 16 hr. The reaction
solution was partitioned 5 between ethyl acetate and
water, and the ethyl acetate layer was washed with
water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure and the obtained
residue was purified by silica gel column
chromatography (hexane:ethyl acetate 100 : 0 - 70 :
30) to 10 give the title compound (7.50 g, yield 67%)
as a brown oil.         (300 MHz, CDC13)5:1.25 (t, J =
7.2 H2, 3 H), 2.81 - 2.99 (m, 1 H), 3.01 - 3.19 fm, 1
H), 4.19 (q, 2 H), 4.47 (t, J - 7.2 Hz, 1 H), 7.87 (s,
2 H), 7.90 (s, 1 H). [0288] 15 Reference Example 46
4-[3,5-his xifli.crome yl phenyl]pyrrolidin-2- one
To a solution of ethyl
3-[3,5-his(trifluoromethyl)pheny1]-3- cyanopropanoate
(7.40 g) obtained in Reference Example 45 and dichloro
cobalt hexahydrate (10.4 g) in methanol (300 mi,) was
added 20 sodium horohydride (12.4 g) while the
reaction solution was maintained at not more than 30C,
and the mixture was stirred at room temperature for 18
hr. The reaction solution was concentrated under
reduced pressure, and the residue was partitioned
between ethyl acetate and water. The ethyl acetate
layer was washed with water and 25 saturated brine,
dried over anhydrous magnesium sulfate, and filtered.
The filtrate was concentrated under reduced pressure
and the obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate 50 : 50 -
0 : 100) to give the title compound (2.67 g, yield
41%) as a white solid. 30-NMR (300 MHz, CDC13)6:2.43 -
2.56 (m, 1 H), 2.75 - 2.89 (m, 1 H), 3.38 - 3.54 (m, 1
H), 3.74 - 3.96 014 2 H), 6.23 (hr. s, 1 H), 7.71 2
H), 7.81 (s, 1 H). [0289] Reference Example 47 methyl
{4-[3,5-hie(t-uoromethyl)chenyl]-2- 



35 oxopyrrolidin-l-yllacetate        To a solution of
4-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin2-one
(0.70 g) obtained in Reference Example 46 in
E,Ndimethylformamide (10 MD) was added sodium hydride
(60% in oil, 0.1.0  g) under ice-cooling, and the
mixture was stirred for 30 min. To the solution was
added a solution of methyl bromoacetate (0.54 g) in
N,N-dimethylfermemide (5and the mixture was stirred at
room temperature for 4 hr. The reaction was Quenched
with saturated 5 ammonium chloride solution and the
solution was partitioned between ethyl acetate and
water. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated under reduced
pressure and the obtained residue was purified by
silica gel column chromatography Jo (hexane:ethyl
acetate 90 : 10 - 50 : 50) to give the title compound
(0.65 g, yield 75%) as a as a pale-brown oil. 1H-NMR
(300 MHz, 01)013)6:2.48 - 2.67 (m, 1 H), 2.84 - 3.04
(m, 1 H.), 3.56 - 3.66 (m, 1 1-1), 3.72 - 3.83 (m, 1
H), 3.77 (s, 3 H), 3.86 3.97 (m, 1 H), 3.99 - 4.10 (m,
1 H), 4.21 - 4.37 (m, 1 H), 7.76 (s, 15 2 H), 7.81 (s,
1 H). [0290] Reference Example 48 1-[3
5-bis(trifluoronethyl)phenyl]pyrrolidin-3- one To a
solution of
1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin- 20 3-01
(5.0 g) obtained in Reference Example 1 and
triethylamine (16.9 g) in dimethyl sulfoxide (50 ml)
was added pyridine-sulfur trioxide complex (7.98 g)
under ice-cooling, and the mixture was stirred at 0C
for 30 min, and then at room temperature for 20 hr.
The reaction solution was partitioned between ethyl
acetate and water, and the 5 organic layer was washed
with water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure and the obtained
residue was purified by silica gel column
chromatography (hexane:ethyl acetate 90 : 10 - 4060)
to give the title compound (3.51 g, yield 71%) as a
brown oil. IH-NRIR. (300 MHz, 01)013)6:2.82 (t, J =
7.6 Hz, 2 H), 3.80 (t, J - 7.5 Hz, 4 H), 6.98 (s, 2
H), 7.28 (s, 1 H). [0291] Reference Example 49
ethyl/Z)-{1-[3,5- 35
bis(trifluoromethyliphenyl]pyrrolidin-3-ylidene}ethano
late         To a solution (15 m1) of ethyl
diethylphosphonoacetate (1.24 a) in
N,N-dimethylformmuide was added sodium hydride (60% in
oil, 0.22 g), and the mixture was stirred at room
temperature under a  nitrogen atmosphere for 15 min.
To the solution was added 1-[3,5-
bis(trifluoromethyl)phenyl]pyrrolidin-3-one (1.50 g)
obtained in Reference Example 48 in
N,N-dimethylformamide (10 ml) and the mixture was
stirred at room temperature under a nitrogen
atmosphere 5 for 1 hr, The reaction was quenched with
saturated ammonium chloride solution (10 ml) and the
reaction solution was partitioned between ethyl
acetate and water. The organic layer was washed with
water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure and 10 the
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 90:10 - 60:40) to
give the title compound (1.13 g, yield 61%, E form, Z
form mixture) as a e-yellow oil. 



LC/MS ESI(4-) m/z: 386 (M+H)c retention time 2.11 min;
386 (MeH)', 15 retention time 2.29 min. [0292]
Reference Example 50 ethyl i1-[3,5-
bie(trifluoromethyl)phenyl]pyrrolidin-3-y/lacetate A
solution of ethyl (2E/Z)-{1-[3,5- 20
bis(trifluoromethyl)phenyl]pyrrolidin-3-ylidene)ethano
ate (0.70 g) obtained in Reference Example 49 and 10%
palladium/carbon (containing water (50%), 0.20 g) in
ethanol-tetrahydrofuran (3:1, 320 ml) was stirred
under a hydrogen atmosphere (1 atar) at room
temperature for 16 hr. The reaction solution was
diluted with ethyl 25 acetate, and filtered through
silica gel. Silica gel was washed with ethyl acetate
(500 ml), and the filtrate and washing were combined.
The solvent was evaporated under reduced pressure to
give the title compound (13.2 g, yield 99%) as a
colorless oil. 111-NMR (300 MHz, CDC1-3)5:1.29 (t, J =
7.2 Hz, 3 H), 1.67 - 1.90 (m, 1 30 H), 2.19 - 2.38 (m,
1 H), 2.41 - 2.59 (m, 2 H), 2.68 - 2.88 (m, 1 H), 2.97
- 3.09 (m, 1 H), 3.29 - 3.50 (m, 2 H), 3.55 - 3.66 (m,
1 H), 4.18 (g, J = 7.2 Hz, 2 H), 6.84 (s, 2 H), 7.10
(s, 1 H). [0293] Reference Example 51 methyl
3-((1-[3,5- ,-4s(trifieoromethyl)phenyl]pyrrolidin-1-:
1,anyl)propanoate         The title compound (0.46 g,
yield 18%) was obtained from 1-
[3,5-bis(trifleoromethyl)phenyl]pyrrolidin-3-ol
obtained in Reference Example 1 and methyl
3-mercaptopropionate by a method  similar to that in
Reference Example 2. 1H-NMR (300 MHz, CDC:13)5:1.98 -
2.17 (m, 1 H), 2.34 - 2.53 (m, 1 2.60- 2.71(m, 2H),
2.34-2.95 (m, 2H), 3.23 - 3.35 (m, 1 H), 3.36-3.46(m, 



1H), 3.47 -3.64 (m, 2H), 3.68 - 3.80 (m, 4H),  6.84
(s, 2 H), 7.13 (s, 1 H). [0294] Reference Example 52
1-[4-fluoro-2- (trifluoromethyl)phenyl]pyrrolidin-3-01
A solution of
1-bromo-4-fluoro-2-(trifluoromethyl)benzene (4.6 ao
g), 3-hydroxypyrrolidine (1,5 g), palladium(II)
acetate (193 mg),
()-2,2F-bis(diphenylphosphino)-1,1'-binaphthyl (1.07
g) and cesium carbonate (16.8 a) in toluene (90 m1)
was stirred under an argon gas atmosphere at 85C for
16 hr, After cooling to room temperature, water was
added to the reaction mixture, and the mixture was is
extracted with ethyl, acetate. The organic laver was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 90:10
- 65:35) to give the title compound (3.58 g, yield
84%) as a 4 yellow oil. 1H-NMR (300 MHz, CDC13)5:1.88
- 2.03 (m, 2 H), 2,14 - 2,30 (m, 1 H), 3.00 - 3.17 (m,
2 H), 3.33 - 3.41 (m, 1 H), 3,41 - 3.52 (m, 2 H), 4,48
(hr. s, 1 H), 7.08 - 7,23 (Eh 2 H), 7.28 - 7.37 (m, 1
H). [0295] 25 Reference Example 53 1-[4-flhoro-3-
(trifluoromethy1)phenyl]pyrrolidin-3-ol         A
solution of
4-bromo-l-fluoro-2-(trifluoromethyl)benzene (10 g),
3-hydroxypyrrolidine (3.56 g), palladium(ii) acetate
(462 mg),
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (2.57
a) and cesium carbonate (26,8 g) in toluene (220 ml)
was stirred under an argon gas atmosphere at 90C for
16 hr. After cooling to room temperature, the reaction
mixture was filtered through celite, and the celite
was washed with ethyl acetate. The filtrate and
washing were combined and the solution was washed with
water and saturated brine, dried 35 over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20
- 25:75) to give the title compound (5.91 g, yield
58%) as a pale-yellow oil.  h-NMR(300
MHz,0DC13)6:1.72(d, H),3,25(d,J - 10.2 Hz,1 H), 



3.40-3.59(m,2H),4.63(br. (t,J = 9.4Hz,1 H). J = 3.4
Hz,1 H),2.00 - 2.29(m,2 3.33(td,J - 8.8,3.6 Hz,1H),
s,1H),6.54-6.70Om,27.05  [0296] Reference Example 54
1-P2-fluor (trifluoromethyl)phenyllpyrrolidin-3-ol
A solution of
1-bromo-2-fluoro-4-(trifluoromethyl)benzene (4,6 g),
3-hydroxypyrrolidine (1.5 g), palladium(II) acetate
(137 mg), lo
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (1.07
g) and cesium carbonate (16.8 g) in toluene (90 m12)
was stirred under an argon gas atmosphere at 85C for
16 hr. After cooling to room temperature, water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with Is saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 90:10
- 65:35) to give the title compound (2.62 g, yield
66%) as a 03 gray solid. 1H-15R(300
MHz,CDC13)6:1.63(d,J - 4.5 Hz,1 H),1.96 - 2.22
H),3.40-3.57(.m,2H),3.61-3,81(m"2H),4.51-4,66(m,
6.64(t,J= 9.1Hz,1 H),7.15-7.25(m,2 H). (m, 1 2 H),
[0297] Reference Example 55 1-[2-fluoro-5 25
(trifluoromethyl)phenyl]pyrrolidin-3-01 



A solution of
2-bromo-l-fluoro-4-(trifluoromethyl)benzene (4.6 g),
3-hydroxypyrrolidine (1.5 g), palladium(II) acetate
(193 mg),
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (1,07
g) and cesium carbonate (16.8 g) in toluene (90 ml)
was stirred under an argon gas 30 atmosphere at 85C
for 16 hr. After cooling to room temperature, water
was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The oraanic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 90:10
- 65:35) to give the title compound (2.12 g, yield
49%) as a brown oil. 1H-NMR (300 MHz, CDC13)6:1.67 (d,
J - 4.3 Hz, 1 H), 1.96 - 2.23(m, 2  H), 3.35 - 3.49
(in, 2 H), 3.56 - 3.76 (m., 211), 4.49 - 4.65 (m, 1
H), 6.79 - 6.88 (m, 1 H.), 6.88 - 6.96 (n., 1 H), 6.97
- 7.10 (m, 1 H). [0298] Reference Example 56
1-[2-fluoro-3- (trifluoromethyl)phenyl]pyrrolidin-3-ol
2-Fluoro-3-(trifluoromethyl)aniline (5.0,4-
dibromohutan-2-ol (6.7 g) were stirred at 100C for 3
hr. After cooling to room temperature, to the reaction
mixture was added saturated aqueous sodium carbonate
solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 50:50) to
give the title compound (1.9 g, yield 27%) as a Is
pale-yellow solid. 1H-NMR (300 MHz,CDC13)61.70 d,J =
3.8 Hz,1 H),1.94-2.24(in, H), 3.34- 3.52 (m,2H), 3.60
-3.77 (m,2 H), 4.58 (hr.s,1 H), 6.83 (t, (In,J=8.3, 



J = 8.0 Hz, 8.3 Hz,1 1H). H), 6.90(m, j = 7.6, 6.1
Hz,1 H), 7.04  20 [0299] Reference Example 57
1-[2,4-his(trifluorometh 1)phenyl]pyrroli n-3- ol
A solution of 1-hromo-2,4-bis(trifluo oethyl)benzene
(4.45 g), 3-hydroxypyrrolidine (1.2 g), palladium(II)
acetate (156 mg), ()-
2,2'-bis(diphenylphosphino)-1,1'-hinaphthyl (846 mg)
and cesium carbonate (13.6 e) in toluene (74 m1) was
stirred under an argon gas atmosphere at 85C for 16
hr. After cooling to room temperature, water was added
to the reaction mixture, and the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:1.0 - 65:35)
to give the title compound (3.28 g, yield 79%) as a
brown oil. 1E-NMR (300 MHz, =13)6: orJ = 4.2 Hz, 1 H),
1.97 - 2.25 (m, 2 H), 3.24-3.54(m, 2 H), 3.64
-3.88(m,2 H),4.49-4.70(m, 1 



H), 6.94 (d,J = 9.1 Hz, 1 H), 7.56 (dd,J=8.7, 1.9 Hz,1
H),7.82 (s,  H).          [0300] Reference Example 58
N-[3-br 0-5-(triflmoromethyliphenyllacetamide
To a solution of 3-bromo-5-(trifluoromethyl)aniline
(10 g) in pyridine (50 mi) was added acetic anhydride
(5.6 g) at 0C, and the 5 mixture was stirred at room
temperature for 16 hr. The reaction mixture was
concentrated, 1M hydrochloric acid was added, and the
mixture was extracted with ethyl acetate. The organic
laver was washed with IM hydrochloric acid, saturated
aqueous sodium hydrogencarbonate solution, and
saturated brine, dried oVer 10 anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
to give the title compound (12.9 g, yield quant.) as a
white solid. 



'H--N MR (300 MHz, =13)6:2.21 (s, 3 H), 7.36 (b)9 (s,
1 H), 7.68 (s, 1 H), 7.99 (s, 1 H). 15 [0301]
Reference Example 59 N-[3-bromo-5-(tr lo o
thyl)pheny1]-Nmethylacetamide        To a solution of
N-[3-bromo-5- (trifluoromethyl)phenyllacetamide (6.6
g) obtained in Reference 20 Example 58 in DMF (71 mi)
was added sodium hydride (60% in oil, 1.22 a) at 0C.
The reaction mixture was stirred at room temperature
for 10 min, methyl iodide (4.98 g) was added, and the
mixture was stirred at room temperature for 16 hr. To
the reaction mixture was added saturated aqueous
ammonium chloride solution, and the mixture 25 was
concentrated, and partitioned between water and ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated to give the
title compound (6.37 g, yield 92%) as a yellow oil. 30
1H-NMR (300 MHz, CDC12),5:1.96 (br. s, 311), 3.(5, 3
H), 7.43 (sr 1 H), 7.58 (s, 1 H), 7.74 (s, 1 H).
[0302] Reference Example 60 N-[
-(3-hydroxypyrrolidin-1 y1)-5-
(trifluoronathyl)phenyll-N-methylacetamide 35A
solution of N-[3-bromo-5-(trifluoromethyl)pheny1]-N-
methylacetamide (6.37 g) obtained in Reference Example
59, 3- hydroxypyrrolidine (1.7 g), palladium(II)
acetate (219 mg), ()-
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (1.2 g)
and cesium  carbonate (19 g) in toluene (100 mi) was
stirred under anas atmosphere at 85C for 16 hr. After
cooling to room temperature, water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The organic layer was washed with .4:
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel col=
chromafbaraphy (hexane/ethyl acetate 34:66'- 0:100) to
give the title compound (5.02 g, yield 85%) as a
pale-yellow solid. 'H-NMR (300 MHz, CDC13)6:1.92 (s, 3
H), 2,01 - 2.31 (m, 3 H), 3.25 (s, 3 H), 3.27 - 3.34
(m, 1 H), 3,34 - 3.46 (m, 1 H), 3.46 - 3.61 (m, 2 H),
4.66 (br. s, 1 H), 6.46 (s, 1 H), 6.70 - 6.74 (m, 2
H). [0303] Reference Example 61 4-i[3-bromo-5- Is
(trifluoromethyl)phenyfloarbonyl)thiomorploline
A solution of 3-bromo-5-(trifluoromethyl)benzoic acid
(10 g), thiomorpholine (5.0 g), HOBt (7.4 g) and EDCI
(9.26 a) in acetonitrile (113 m1) was stirred at room
temperature for 16 hr. To the reaction mixture was
added saturated aqueous sodium hydrogencarbonate
solution, and the mixture was extracted with ethyl
acetate: The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated to give the
title compound (12.3 g, yield 94%) a yellow oil.
1H-NMR (300 MHz, CDC13)6:2.61s, 2 H), 2.73 (br. s, 2
H), 3.66 (br. s, 2 H), 4.11 (br. s, 2 H), 7.55 - 7.59
(a, 1 H), 7.69 - 7.72 (m, 1 H), 7.81 - 7.84 (m, 1 H). 



[0304]     Reference Example 62
1-[3-(thiomorpholin-4-yicarbony1)-5-
.(trifluoromethyl)phenyl]pyrrolidin-3-01        A
solution of 4-[(3-bromo-5-
(trifluoromethyl)phenyl]carbonyl)thiomorpholine (5.0
g) obtained in Reference Example 61,
3-hydroxypyrrolidine (1.35 g), palladium (11) acetate
(158.5 mg),
()-2,2'-bis(diphenylphosphino)-1,1r-binaphthyl , (884
mg) and cesium carbonate (13.8 g) in toluene (71 mi)
was stirred under an argon gas atmosphere at 90C for
16 hr. After cooling to room temperature, water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer  was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 50:50
- 0:100) to give the title compound S (5.56 g, yield
quant.) as a pale-yellow solid. 1H-NMR (300 MHz,
C0013)5:1.94 (d, J= 4.2 Hz, 1 H), 2.01 - 2.27 (m, 2
H), 2.57 (br. s, 2 H), 2.73 (hr. s, 2 H), 3.22 - 3.33
(m, 1 H), 3,33 - 3.46 (m, 1 H), 3.46 - 3.58 (m, 2 H),
3.66 (bre s, 2 H), 4.01 (hr. Sr 2 H), 4.57 - 4.72 (in,
1 H), 6.65 (s, 1 H), 6.75 (s, 1 H), 6.84 (s, lc 1 H).
[0305] Referents Exam63 4-([3-bromo-5-
(trifluoromethyl)phenyl]carbonylithiomorpholine
1-oxide To a solution of 4-f[3-hromo-5- 25
(trifluoromethyl)phenyl]carbonyl]thiomorpholine (4.5
g) obtained in Reference Example 61 in acetone (170
ml) was added aqueous solution (170 m10 of Oxone
(registered trade mark:, 7,8 g) at 0C, and the mixture
was directly stirred at 0C for 1 hr. The reaction
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered- The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(hexane/ethyl acetate 60:40 - 0:100) to give the title
compound (2.99 g, yield 84%) as a pale-yellow
amorphous form. 25 1H-NMR (300 MHz, CDC13)6:2.88 (hr.
s, 4 H), 3.70 (hr. s, 1 H), 4,12 (br. s, 2 H), 4.59
(hr. s, 1 H), 7,60 - 7.64 (m, 1 H), 7.73 - 7e77 (m, 1
H), 7.85 - 7.89 (m, 1 H.). [0306]     Reference
Example 64
1-{3-[(1-oxidothiomorpholin-4-yl)carbonyl]-5- 30
(trifluoromethyl)phenyllpyrrolidin-3-ca        A
solution of 4-;(3-bromo-5-
(trifluoromethyl)phenylTcarbohyllthiomorpholine
1-oxide (2.99 g) obtained in Reference Example 63,
3-hydroxypyrrolidine (774 mg), palladium(II) acetate
(91 mg), ()-2,2'-his(diphenylphosphinc)-1,1'-
binaphthyl (504 mg) and cesium carbonate (7.9 g) in a
mixed solvent of toluene (40 irat) and DMF (15 ml) was
stirred under an argon gas ai:mosphere at 80C for 16
hr. After cooling to room temperature, the reaction
mixture was concentrated, water was added to the
residue,  and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (ethyl 5 acetate/methanol 100:0 -
80:20) to give the title compound (2.10 g, yield 69%)
as a white solid. 1H-NMR (300 MHz, CDC13)5:1.87 (d, 1
H), 2.06 - 2.27 (m, 2 H), 2.96 (bre s, 4 H), 3e30 (d,
J - 10.6 Hz, 1 H), 3.41 (td, J- 8.7, 3.4 Hz, 1 H),
3.47 - 3.62 (1E, 2 H), 3.77 (br. s, 1 H), 4.12 (hr. s,
2 H), 10 4.57 (bre s, 1 H), 4.62 - 4.74 (111, 1 H),
6.68 (s, 1 H), 6.79 (s, 1 H), 6.86 (s, 1 H). 



[0307] Reference Example 65 N-D-bromo-5-
(trifluoromethyl)phenyllmethanesulfonamide 15To a
solution of 3-broon-5-(trifluoromethyl)aniline (10 g)
in pyridine (50 ml,) was added methanesulfonyl
chloride (5.73 g) at 0C, and the mixture was stirred
at room temperature for 16 hr. The reaction mixture
was concentrated, saturated aqueous sodium
hydrogencarbonate solution was added, and the mixture
was extracted 20 with ethyl acetate. The organic layer
was washed with 1M hydrochloric acid and saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated to give the
title compound (13,4 g, yield quant.) as a pale-yellow
solid. 1H-NMR (3 00 MHz, =13)5:3.10 (s, 3 H), 6,71 -
7.05 (m, 1 H), 7.39 (s, 1 H), 7.53 - 7.62 (m, [0308]
Reference Example 66 N-[3-bromo-5-(trifluoromethyl)
eny1]-Nmethylmethanesulfonamide 30To a solution of
N-D-bromo-5-
(trifluoromethyl)phenylimethanesulfonamide (6.77 g)
obtained in Reference Example 65 in DMF (65 ml) was
added sodium hydride (60% in oil, 1.1 g) at 0C. The
reaction mixture was stirred at room temperature for
10 min, methyl iodide (4.53 g) was added, and the 35
mixture was stirred at room temperature for 16 hr. To
the reaction mixture was added saturated aqueous
ammonium chloride solution, and the mixture was
concentrated, and partitioned between water and ethyl
acetate. The organic layer was washed with saturated
brine,  dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated to give the
title compound (7.19 g, yield quant ) as a yellow oil.
'W-NMR (300 MHz, CDC13)5:2.90 Cs, 53.36 (3, 3 H), 7.58
(s, 1 H), 7.68 (s, 1 H), 7.74 (s, 1 H). [0309]
Reference Example[3-(3-hydroxypyrrolidin-1-y1)-5-
(trifluoromethyl)pheny1]-N-methylmethanesulfonamide A
solution of N-[3-bromo-5-(trifluoromethyl)phenyl]-N-
/0 methylmethanesulfonamide (7.19 g) obtained in
Reference Example 66, 3-hydroxypyrrolidine (1.71 g),
palladium(II) acetate (221 mg), ()-
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (1.23 g)
and cesium carbonate (19.3 g) in toluene (100 mi) was
stirred under an argon gas atmosphere at 85C for 16
hr. After cooling to room temperature, Is water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexanefethyl acetate 20
33:67 - 0:100) to give the title compound (5.45 g,
yield 82%) as a brown amorphous fo 1H-NMR (300 MHz,
00013)5:1.91 (br. s, 1 H), 2.06 - 2.30 (m, 2 H), 2.86
(s, 3 H), 3.26 - 3.34 Cm, 1 H), 3.32 (s, 3 H), 3.34 -
3.62 (m, 3 H), 4.59 - 4.70 (m, 1 H), 6.66 (s, 1 H),
6,75 (s, IN), 6.80 Cs, 1 25 H). [0310] 



Reference Example 68 1-[3-bromo-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ol
3-Bromo-5-(trifluoromethyl)aniline (5.0 q) and 1,4- so
dibromobutan-2-ol (4.83 g) were stirred at 100C for 3
hr. After cooling to room temperature, to the reaction
mixture was added saturated aqueous sodium carbonate
solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and 35
filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 50:50) to
give the title compound (5.6 g, yield 22%) as a brown
oil.  IH-NMR (300 MHz, CDC13)6:1.66 (br. s, 1 H), 2.08
- 2.27 (m, 2 H), 3.23 - 3.32 (n, 1 H), 3.38 (td, J =
8.8, 3.4 Hz, 1 H), 3.44 - 3.59 (m, 2 H), 4.65 (hr. s,
1 H), 6.65 (s, 1 H), 6.80 (t, J - 1.9 Hz, 1 H), 7.02
(s, 1 H). [0311] Reference Example 69 1-[3-methoxy-5-
(trifluoromethyflyhenyl]pyrroladin-3-01
3-Methoxy-5-(trif1uoromethy1)ani1ine (15.0 g) and 1,4-
dibromobutan-2-ol (18.3 g) were stirred at 100C for 3
hr. After lo cooling to room temperature, to the
reaction mixture was a saturated aqueous sodium
carbonate solution, and the fliixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was is purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 50:50) to
give the title compound (9.57 g, yield 47%) as an
orange oil. 1H-NMR (300 MHz, CDC13)5:1.64 (d, J - 4.7
Hz, 1 HI, 2.06 - 2.27 (im, 2 H), 3.23 - 3.32 (m, 1 H),
3.32 - 3.43 (m, 1 H), 3.46 - 3.59 (m, 2 H), 3.82 (s, 3
H), 4.55 - 4.69 (m, 1 H), 6.20 (t, J - 2.3 Hz, 1 H),
6.40 (s, 1 H), 6.47 (s, 1 H). [0312] Reference Example
70 1-[3-chloro-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ol 25A solution
of 1-bromo-3-chlororifluoromethylThenzene (5.0 g),
3-hydroxypyrrolidine (1.85 g), palladium(II) acetate
(21.7 mg),
()-2,2'-bis(diphenylphosphino)-1,1'-hinaphthyl (1.2 g)
and cesium. carbonate (18.8 g) in toluene (96 mi) was
stirred under an argon gas atmosphere at 85C for 16
hr. After cooling to room temperature, 30 water was
added, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80:20 - 10:90) to
gave the .3s title compound (4.11 g, yield 80%) as a
brown oil. 1H-NYIR (300 MHz, 0D013)5:1.65 (d, J = 3,8
Hz, 1 H), 2.00 - 2.29 (m, 2 H), 3.19 - 3.32 (n, 1 H),
3.38 (td, J= 8.7, 3.4 Hz, 1 H), 3.45 - 3.60 (m, 2 H),
4,58 - 4.721 H), 6.611 H), 6.63 - 6.68  1 H), 6.88 (s,
1 H). [0313] 



Reference Example 71 1-f3-fluoro-5-
(trifluoromethvi)phenvi]pyrrolidin-3-01        A
solution of
1-bromo-3-fluoro-5-(trifluoromethvi)benzene (10.0 g),
3-hydroxvpvrrolidine (3.58 g), palladium(II) acetate
(461 mg),
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (2,56
g) and cesium carbonate (26.7 g) in toluene (222 mi)
was stirred under an argon gas atmosphere at 90C for
16 hr. After cooling to room 10 temperature, the
reaction mixture was filtered through celite, and the
celite was washed with ethyl acetate. The filtrate and
washing were combined and the solution was washed with
water and saturated brine. This was dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by is silica gel column chromatography
(hexane/ethyl acetate 98:2 - 20:80) to give the title
compound (10.65 g, yield quant ) as a brown oil. -
[0314] Reference Example 72 (38) -1- [4-chloro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-ol A solution of
1-bromo-4-chloro-2-(trifluoromethyl)benzene 25 (15.0
g), (3S)-pyrrolidin-3-ol (5.0 g), palladium(II)
acetate (561 mg),
()-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (3.11
g) and cesium carbonate (37.8 g) in toluene (280 mL)
was stirred under an argon gas atmosphere at 100C for
18 hr. After cooling to room temperature, water was
added to the reaction mixture, and the 30 mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 95:5 -
80:20) to give the title compound (12.4 g, yield 81%)
as a colorless oil. 1B-NMR (300 MHz,CDC13)5:1.92 -
2.04(m, 2H),2.10-2.22(m,1H), 3.17 - 3.24 (m, 2 H),
3.50 -3.61 (n, 2 H), 4.51 



(hr. s,1 H),6.96 (d, J = 9.0 Hz, 1H), 7.31 - 7.35 (n,
1 H), 7.54 -7.55 (rt" 1H).  [0315] Reference Example
73 [2-methoxy-3-(trifluoromethyl)phenyllboronic acid
and [3-methoxy-2-(trifluoromethyl)phenyl]boronic acid
To a solution of 1-methoxy-2-(trifluoromethyl)benzene
(6.30 g, 35.8 mmol) in THE (150 11th) was added n-EuLi
(21.0 mi, 2.50 M hexane solution, 53.7 mmol), and the
mixture was stirred at room temperature for 1 hr. The
solution was cooled to -78C,1- methylethyl)borate
(8.08 g, 43.0 mmol) was added, and the mixture was
stirred at -78C for 0.5 hr. The reaction solution was
allowed lo to cool to room temperature and stirred for
16 hr. The mixture was acidified with IN hydrochloric
acid and extracted with ethyl acetate (300 mIL). The
extract was dried over anhydrous sodiura sulfate,
filtered, and concentrated under reduced pressure to
give a mixture (6.52 g, yield 83%) of
[2-methoxy-3-(trifluoromethyl)pheny 15 acid and
[3-methoxy-2-(trifluoromethyl)phenyl]boron1c acid.
[0316] Reference Example 75
-cyano-3-(trifluoromethyl)phenyl]boronic acid
To a solution2,2,6,6-tetramethylpiperidine (0.99 g,
7.02 



mmol) in TI-IF (25 mi) was added n-BuLi (2,80 nth, 2.5
M hexane 20 solution, 7.02 mmol) at -10C. After
stirring for 10 min, this solution was cooled to -78C,
tris(1-methylethyl)borate (1.58 g, 8.4 mmol) was
added, and the mixture was stirred for 5 min. To this
solution was added a solution of
2-(trifluoromethyl)benzonitrile (1.00 g, 5.85 mmol) in
THF (10 mi), and the mixture was stirred at - 25 78C
for 2 hr. The reaction solution was allowed to warm to
room temperature, the reaction was quenched with
acetic acid, and the solvent was evaporated under
reduced pressure. Ethyl acetate was added to the
residue, the precipitated solid was filtered off, and
the filtrate was concentrated to give the title
compound (3,14 g) as air., a mixture. This was used
for the next reaction without performing further
purification and identification_ [0317] Reference
Example 76 ethyl (2E)-3-{5-[3-fluoro-5-
(trifluoromethyl)phenyl]furan-2-vi)prop-2-enoate 3,t5A
solution of ethyl
(2E)-3-(5-brompfuran-2-vi)prop-2-enoate (0.64 g, 2.62
mmol) obtained in Reference Example 31, [3-fluoro-5-
(trifluoromethyl)phenyl]boronic acid (0.60 g, 2,88
lasol), tetrakis(triphenylphosphine)palladium (0.15 g,
0.13 mmol) and 2M  sodium carbonate solution (6,56
rah, 13.1 mmol) in N,Ndimethylacetamide (30 ml) was
stirred under an argon atmosphere for 16 hr. After
cooling the reaction solution to room temperature, the
solid was filtered off, and the filtrate was
concentrated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (petroleum ether/ethyl acetate 100:0 -
95:5) to give the title ,olmvodnd (0.62 g, yield 72%)
as a yellow solid. 1H-NMR (300 MHz, =13)5: 1.35 (t, J
= 6.9 Hz, 3H), 1.27 (g, J - 7.2 Hz, 211), 6.45 (d, J =
15.6 Hz, IH), 6.71 (d, J = 3.9 Hz, 1H), 6.84 10 (d, J
= 3.6 Hz, 1R), 7.26 (m, IH), 7.45'd, 3 = 15.9 Hz, 1H),
7.58 7.72 (s, 1H). [0318] Reference Example 77 ethyl
3-f5-[3-f uoro-5-
(trifluoromethyl)phenyl]tetrahydrofutan-2-yl)propenoat
e 15A solution of ethyl'-3-15-f3-fluoro-5-
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate (0.62
g, 1,89 mmol) obtained in Reference Example 76, and
palladium hydroxide (10% on carbon, 30 mg) in methanol
(100 m1) was stirred under a hydrogen atmosphere at
room temperature for 16 hr. After confirmation of the
completion of the reaction by TIA2., the reaction
solution was filtered and concentrated under reduced
pressure. The residue was purified by silica gel
column chromatography (petroleum ether/ethyl acetate
95:5) to give the title compound (0.55 g, yield 88%)
as a yellow oil. 25 1H-NMR (300 MHz, CD013)6: 1.26 (t,
J - 7.2 Hz, 3H), 1.61 - 1.85 (m, 2H), 1.97 - 2 04 (m,
2H), 2.12 - 2.20 (m, 1H), 2.36 - 2.47 (m, 1H),
2.50-2.60 (m, 2H), 4.05 - 4.19 (m, 3H), 4.96 (t, J -
7.4 Hz, IN), 7.78 (s, 311). [0319] 30 Reference
Example 78 ethyl (2E)-3-{5-[3 methoxy-5-
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate
A solution of ethyl
(2E)-3-(5-bromofuran-2-yl)prop-2-encate (0.61 g, 2.50
mmol) obtained in Reference Example 31, [3-methoky-5-
(trifluoromethyl)phenyl]boronic acid (0.50 g, 2.27
mmol), 



35 tetrakis(triphenylphosphine)palladium (0.26 g, 0.23
mmol) and 2 M sodium carbonate solution (5.68 ml, 11.4
mmol) in N,Ndimethylacetamide (25 mi) was stirred
under an argon atmosphere for 16 hr. After cooling the
reaction solution to room temperature, the  solid was
filtered off, and the filtrate was concentrated under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (petroleum
ether/ethyl acetate 98:2 - 95:5) to give the title
compound (0.53 g, yield 68%) as a yellow solid. S 1
-NMR (300 MHz, C0013)5: 1.34 (t, J = 7.2 Hz, 3H), 3.91
(s, 3H), 4.27 (q, J = 7.2 Hz, 2H), 6,44 (d, J - 15.6
Hz, 1H), 6.70 (d, J 3.6 Hz, 1H), 6.80 (d, J = 3.6 Hz,
1H), 7.06 (s, IH), 7.38 (s, 1H), 7.45 (d, J = 15.6 Hz,
1H), 7.52 (s, IH). [0320] lo Reference Example 79
ethyl 3-{5-[3-methoxy-5-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)propanoat
e        A solution of ethyl (2E)-3-f5-[3-methoxy-5-
(trifluoromethyflphenyllfbren-2-y1}prop-2-enoate (0.48
g, 1.41 mmol) obtained in Reference Example 78 and
palladium (10% on carbon, 50 mg) in methanol (50 mil)
was stirred under a hydrogen atmosphere at room
temperature for 16 hr. After confirmation of the
completion of the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure to give the title compound (0.49 g,
yield>99%) as a colorless oil. 1H-NMR (300 MHz,
0D013)6: 1.26 (t, 3 = 7.2 Hz, 3H).84 (m, 2H), 1.94 -
2.01 (g, J = 7.5 Hz, 2H), 2.06 - 2.13 (m, IH), 2.27 -
2.35 (m, 1H), 2.42 - 2.56 (m, 2H), 3.84 (s, 3H), 4.03
- 4.07 (m, 1H), 4.13 (g, J = 7.2 Hz, 2H), 4.87 (t, J -
7.5 Hz, IH), 6.70 (s, 1H), 7.07 (s, IH), 7.15 (s, 1E).
25 [0321] Reference Example 80 ethyl
(2E)-3-{5-[4-methoxy-3-
(trifluorrthyl)phenvi]furan-2-yl}prop-2-enoate A
solution of ethyl (2E)-3-(5-bromofuran-2-y1)onoate
(0,61 g, 2.50 mmol) obtained in Reference Example 31,
[4-methoxy-3- (trifluoromethyl)phenyl]boronic acid
(0.50 g, 2.27 mmol),
tetrakas(triphenylphosphine)palladium (0.26 g, 0,23
mmol) and 2M sodium carbonate solution (5.68 ri, 11.4
mmol) in N,Ndimethylacetamide (25 mi) was stirred
under an argon atmosphere for 16 hr. After cooling the
reaction solution to room temperature, the solid was
filtered off, and the filtrate was concentrated under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (petroleum
ether/ethyl acetate 98:2 - 95:5) to give the title
compound (0.46 g, yield 60%) as a yellow solid.
all-NMR (300 MHz, =13)5: 1.34 (t, J = 7.2 Hz, 3H),
3.95 (s, 3H), 4.27 (q, 3 = 7.2 Hz, 2H), 6.39 (d, j =
15.6 Hz, 1H), 6.65 - 6.68 (m, 2H), 7.04 (d, J = 8.7
Hz, IH), 7.43 (d, J = 15.6 Hz, 1H), 7.84 (dd, J = 8.7,
2.1 Hz, 1H), 7.89 (d, 32.1 Hz, 1H). .5 [0322]
Reference Example 81 ethyl 3-[5-[4-methoxy-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)propanoat
e        A solution of ethyl (2E)-3-{5-[4-methoxy-3-
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate (0.39
g, 1.15 mmol) lo obtained in Reference Example 80 and
palladium (10% on carbon, 40 mg) in methanol (25 ml,)
was stirred under a hydrogen atmosphere at room
temperature for 16 hr. After confirmation of the
completion of the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure to give the title compound (0.40 15 g,
yield>99%) as a colorless oil. 1H-NMR (300 MHz,
CDC13)6: 1-25 (t, J = 7.2 Hz, 3H), 1.59 - 1.78 (in,
2H), 1.93 - 2.00 (m, 2H), 2.06 - 2.14 (m, 1H), 2.23 -
2.33 (m, 1H), 2.44 - 2.52 (m, 2H), 3.88 (s, 3H), 4.01
- 4.05 (m, 1H), 4_14 (q, J = 7.2 Hz, 2H), 4.80 (t, 3-
7.2 Hz, 1H), 6.96 (d, 3- 8.4 Hz, 1H), 29, 7.46 (dd, J
= 8.4, 1.8 Hz, 15), 7.51 (d, J = 1.8 Hz, 1H). [0323] 



Reference Example 82 ethyl (2E)-3-{5-[2-fluoro-3-
(trifluoromethyl)phenyl]furan-2-yl]prop-2-enoate
A solution of ethyl
(2E)-3-(5-bromoturan-2-yl)prop-2-enoate (0.65 g, 2.64
mml) obtained in Reference Example 31, [2-fluoro-3-
(trifluoromethyl)phenyl]boronic acid (0.50 q, 2.40
mmol), tetrakis(triphenylphosphine)palladium (0.28 g,
0.24 mmol) and 2M sodium carbonate solution (6.00 ml,
12.0 mmol) in N,Ndimethylacetamide (25 ml) was stirred
under an argon atmosphere for 3q 16 hr. After cooling
the reaction solution to room temperature, the solid
was filtered off, and the filtrate was concentrated
under reduced pressure. The obtained residue was
purified by silica gel column chromatography
(petroleum ether/ethyl acetate 98:2 - 95:5) to give
the title compound (0.36 (1, yield. 46%) as a yellow
solid. 1H-NMR (300 MHz, CDC13)o: 1.34 (t, J - 7.2 Hz,
3H), 4,27 (q, J = 7.2 Hz, 2H), 6.44 (d, 3 = 15.9 Hz,
1H), 6.74 (d, J = 3.6 Hz, IH), 6.99 (t, J = 3.6 Hz,
1H), 7.32 (t, J = 7,8 Hz, IH), 7,45 (d, 3 = 15.9 Hz,
1H), 7.54 (t, J = 6.9 Hz, 111), 8.08 (t, J = 6.9 Hz,
1H).  [0324] Reference Example 63 ethyl
3-{5-[2-fluoro-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanoat
e        A solution of ethyl (2E)-3-0-[2-fluoro-3-
(trif1uoromethyl)pheny1]furen-2-yi)prop-2-enoate (0.36
g, 1.10 mmol) obtained in Reference Example 82 and
palladium (10% on carbon, 40 mg) in methanol (25 mL)
was stirred under a hydrogen atmosphere at room
temperature for 26 hr. After confirmation of the
completion of the reaction. by TLC, the reaction
solution was filtered and 10 concentrated under
reduced pressure to give the title compound (0.28 g,
yield 76%) as a colorless oil. 1H-NMR (300 MHz, =13)5:
2_25 (t, J = 7,2 Hz, 3H), 1.59 - 1.68 (m, 1H), 1-71 -
1.81 (m, IN), 1.96 - 2.03 (m, 2H), 2.05 - 2.15 (m,
111), 2.42 - 2.60(m, 311), 4.02 - 4.11 (m, IH), 4.14
(q, J - 7.2 Hz, 211), 25 5,14 (t, J = 6.9 Hz, IH),
7.22 (t, 3 = 7.8Hz, 1H), 7.48 (t, J = 6.6 Hz, 111),
7.72 (t, J = 7.8 Hz, 111).. [0325] Reference Example
84 ethyl (2E)-3-{5-[3-
(trifluoromethyl)phenyl]furan-2-yl)prop-2-enoate 20A
solution of ethyl
(2E)-3-(5-bromofuran-2-y1)prop-2-enoate (1.42 g, 5.79
mmbl) obtained in Reference Example 31, [3-
(trifluoromethyl)phenyl]boronic acid (1.00 g, 5.26
hmol), tetrakis(triphenylphosphine)palladium (0.61 g,
0.53 rmol) and 2M sodium carbonate solution (13.2
xrJ., 26.4 mmol) in N,N- 25 dimethylacetamide (50 ML)
was stirred under an argon atmosphere for 16 hr. After
cooling the reaction solution to room temperature, the
solid was filtered off, and the filtrate was
concentrated under reduced pressure. The obtained
residue was purified by silica gel column
chromatography (petroleum ether/ethyl acetate 98:2 -
95:5) to give the title compound (0.96 g, yield 59%)
as a yellow solid. [0326] Reference Example 85 ethyl
3-15-[3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl]propanoat
e A solution of ethyl (2E)-3-{5-[3- 5
(trifluoromethyl)phenyl]furan-2-yl)prop-2-enoate (0.36
g, 1.10 mmol) obtained in Reference Example 84 and
palladium (10% on carbon, 40 mg) in methanol (25 mi)
was stirred under a hydrogen atmosphere at room
temperature for 2 hr. After confirmation of the
completion of 



the reaction by TLC, the reaction solution was
filtered and concentrated under reduced pressure to
give the title compound (0.73 g, yield. 75%) as a
colorless oil. 3 1H-NMR(300 MHz,CDC13)6:
211),1,95-2.08(m,2H), 2.48-2.54(m,211),4.04 4.90(t,J
=6.9 Hz,1H), 1.25(t,J - 7.2 Hz, 2.16-2.30(m,111),
-4.09(m,IH),4_24 7.43-7.58(m,411). 311.),1.65-1.82(Mr
2.40-2.46(m,111), (q,J = 7.2Hz,2H),  [0327] Reference
Example 86 ethyl (2E)-3-{5-[2-cyano-3-
rifluoromethyl)phenyl]furan-2-yllprop-2-encate A
solution of ethyl
(2E)-3-(5-bromofuran-2-yl)nrop-2-enoate (1.30 g, 5.32
mmol) obtained in Reference Example 31, [2-cyano-3-
(trifluoromethyl)phenyl]boronic acid (3.14 g, 5.85
mmol) obtained in Reference Example 75,
tetrakis(triphenylphosphine)palladium (0.62 g, 15 0.53
mmol) and 2M sodium carbonate solution (13.3 ml, 26.6
mmol) in N,N-dimethylacetamide (50 ml) was stirred
under an argon atmosphere for 16 hr. After cooling the
reaction solution to room temperature, the solid was
filtered off, and the filtrate concentrated under
reduced pressure. The obtained residue was purified by
silica gel 20 column chromatography- (petroleum
ether/ethyl acetate 98:2) to give the title compound
(0.70 g, yield 39%) as a yellow solid. [0328]
Reference Example 87 ethyl 3-f5-.2-cyano-3-
(trifluoromethyl)phenyljtetrahydrofuran-2-ylipropanoat
e         A solution of ethyl (2E)-3-{5-[2-cyano-3-
(trifluoromethyl)phenyl]furan-2-yilprop-2-enoate (0.70
g, 2.08 mmol) obtained in Reference Example 86 and
palladium (10% on carbon, 70 mg) in methanol (50 nil)
was stirred under a hydrogen atmosphere at room
temperature for 16 hr. After confirmation of the
completion of 30 the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure to give the title compound (0.34 g, yield
48%) as a colorless oil. 



[03291 Reference Example 88 ethyl (2E)-3-i5-[4-f
uoro-3- 35
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate
A solution of ethyl
(2E)-3-(5-bromofuran-2-yajprop-2-encate (0.65 g, 2,64
mmol) obtained in Reference Example 31, 14-fluoro-3-
(trifluoromethyl.)phenyl]boronlc acid (0.50 g, 2.40
mmol),  tetrakie(triphenylphosphine)palladium (0.28 g,
0.24 mmol) and 2M sodium carbonate solution (6.56 ML,
13.1 mmol) in N,Ndimethylacetamide (25 m1) was stirred
under an argon atmosphere for 16 hr. After cooling the
reaction solution to room temperature, the solid was
filtered off, and the filtrate was concentrated under
reduced pressure. The obtained residue was purified by
silica gel column chromatography (petroleum
ether/ethyl acetate 98:2 - 95:5) to give the title
compound (0.60 g, yield 76%) as a yellow solid. 1H-NMR
(300 MHz, 0E013)5: 1.34 (t, J - 7.2 Hz, 3H), 4.27 (q,
3 = 7.2 le Hz, 2H), 6.42 (d, 3 - 15.9 Hz, 1H), 6.69
(d, J = 3.6 Hz, 1H), 6.74 (d, J = 3.6 Hz, 1H), 7.24
(t, J - 9.3 Hz, 1H), 7.43 (d, J = 15.9 Hz, 1H), 7.83 -
7.92 (m, 2H). [0330] Reference Example 89 ethyl
3-{5-[4-fluozo-3- 15
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)propanoat
e        A solution of ethyl (2E)-3-{5-[4-11uoro-3-
(trifluoromethyl)phenyl]furan-2-yilprop-2-enoate (0.60
g, 1.83 mmol) obtained in Reference Example 88 and
palladium (10% on carbon, 60 mg) in methanol (25 ml,)
was stirred under a hydrogen atmosphere at zo room
temperature for 20 hr. After confirmation of the
completion of the reaction by TLC, the reaction
solution was filtered and 25 concentrated under
reduced pressure to give the title compound (0.54 g,
yield 88%)as a colorless solid. 1H-NMR(300
MHz,0E013)5:5 1.27(t,3 = 7.2 Hz,3H),1-62 - 1.71(m,
3H),1.97(q,3='12.9 Hz,2H),2.08-2.17(m,1H),2.29
-2.36(m, 2H),4.04- 4,08(m,1H),4.15(q,3 = 7.2
Hz,2H),4.87(t,J -6.9 Hz,1H),7.16(t,J - 9.6
Hz,1H),7.51-7.57(m,2H).  [0331] Reference Example 90
ethyl (2E)-3-f5-[2-methoxy-3- 30
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate
Reference Example 91 ethyl (2E)-3-15-[3-methoxy-2-
(trifluoromethyl)ohenyl]furan-2-yllprop-2-enoate A
solution of ethyl(5-bromofuran-2-yl)prop-2-enoate
(4.20 g, 17.1 mmol) obtained in Reference Example 31,
a mixture 



35 (6.52 e, 29.6 mmol) of
[2-methoxy-3-(tzifluoromethyl)phenyl]boronic acid and
[3-methoxy-2-(trifluoromethyl)phenyl]boronic acid
obtained in Reference Example 73,
tetrakis(triphenylphosphine)palladium (0.60 g, 0.52
mmol) and 2M sodium carbonate solution (35 mi, 70
mmol) in  N,N-dimethylacetamide (100 mL) was stirred
under an argon atmosphere for 16 hr. After cooling the
reaction solutions to room temperature, the solid was
filtered off, and the filtrates were concentrated
under reduced pressure. The obtained residues were
purified by 5 silica gel column chromatography
(petroleum ether/ethyl acetate 98:2 - 95:5) to give
the title compounds both as yellow solids. ethyl
(2E)-3-[5-[2-methoxy-3-(trifluoromethyl)phenyl]furan-2
- vilprop-2-enoate (3.08 g, yield 53%): 1H-N4R (300
MHz, CDC13)6: 1.35 (t, j - 7.2 Hz, 3H), 3.81 (s, 3H),
10 4.27 (q, J = 7.2 Hz, 2H), 6.43 (d, J = 15.6 Hz,
1H), 6.75 (d, j 3.6 Hz, 1H), 7.07 (d, J = 3.6 Hz, IH),
7.29 (t, J = 7.8 Hz, 1H), 7.47 (d, J - 15.6 Hz, 1H),
7.57 (dd, J = 7.8, 1.2 Hz, IH), 8.04 (dd, J= 7.8, 1.2
Hz, 1H);     ethyl
(2E)-3-{5-[3-methoxy-2-(trifluoromethyl)phenyl]furan-2
- 15 yllprop-2-enoate (0.32 g, yield 5.5%): 1H-NMR
.(300 MHz, 00013)6: 1.32 (t, J = 7.2 Hz, 3H), 3.94 (s,
3H) 4.25 (q, J - 7.2 Hz, 2H), 6.33 (d, J = 15.2 Hz,
1H), 6.53 (d, J 3.2 Hz, IN), 6.66 (d, J - 3.2 Hz, 1H),
7.10 (t, J = 8.8 Hz, 2H), 7.44 (d, J - 15.2 Hz, 1H),
7.50 (t, J = 8.0 Hz, 1H). 2.0[0332] Reference Example
92 ethyl 3-15-[2-methoxy-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)propanoat
e        A solution of ethyl (2E)-3-{5-[2-methoxy-3-
(trifluoromethyl)phenyllfuran-2-yl)prop-2-enoate (0.80
g, 2.35 mmol) zo obtained in Reference Example 90 and
palladium (10% on carbon, 80 mg) in methanol (50 mI)
was stirred under a hydrogen atmosphere at room
temperature for 5.5 hr. After confirmation of the
completion of the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure. The residue was purified by so silica gel
column chromatography (petroleum ether/ethyl acetate
30:1 - 10:1) to give the title compound (0.34 g, yield
42%) as a colorless oil. 1H-NMR (300 MHz, CD1.26 (t, J
= 7.2 Hz, 3H), 1.64 - 1.79 (m, 2H), 1.96 - 2.04 (m,
211), 2.07 - 2.17 (m, 1H), 2.35 - 2.42 (m, 1H), 3S
2.45 - 2.54 (m" 2H), 3.85 (s, 3H), 4.01 - 4.05 (m,
1H), 4.14 (q, J 7.2 Hz, 2H), 5.17 (t, J - 6.9 Hz, IH),
7.24 (t, J = 7.2 Hz, 1H), 7.50 (dd, J = 7.8, 1.5 Hz,
1H), 7.70 (dd, J = 7.8, 1.5 Hz, 1H). [0333]  Reference
Example 93 ethyl 3-{5-[3-methoxy-2-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanoat
e        A solution of ethyl (2E)-3--(5-[3-methoxy-2-
(trifluoromethyl)phenyl]furan-2-yl)prop-2-enoate (0.30
g, 0.88 mmol) 5 obtained in Reference Example 91 and
palladium (10% on carbon, 120 mg) in methanol (30 mI)
was stirred under a hydrogen atmosphere at room
temperature for 16 hr. After confirmation of the
completion of the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure. The residue was purified by 10 silica gel
column chromatography (petroleum ether/ethyl acetate
30:1 - 10:1) to give the title compound (0.17 g, yield
56%) as a 



colorless oil. 1H-NMR (300 MHz, =13)5: 1.27 (t, J =
7.2 Hz,3H), 1.51 -1.58(m,  1H), 1.67 -1.72(m,1H), 1.99
- 2.08(m,3H),2.40 - 2.59(m, 3H), 15 3.88 (s, 3H),
3.98- 4.02 (m, 1H), 4.15 (q,J - 7.2 Hz, 2H), 



5.29 -  5.33 (m, 1H), 6.92(d,J = 7.6 Hz, 1H), 7.40-
7.47 (m, 2H).    [0334] Reference Example 94
5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
carbaldehyde 20A solution of
5-bromofuran-2-carbaldehyde (2.54 g, 14.5 mmol),
[3,5-bis(trifluoromethyl)phenyl]boronic acid (3.93 g,
15.2 niniol), tetrakis(triphenylphosphine)palladium
(0.59 g, 0.51 mmol) and 2M sodium carbonate solution
(36 mi, 72 mmol) in THE' (150 ml) was stirred under an
argon atmosphere for 16 hr. The reaction solution 5
was allowed to cool to room temperature and
concentrated under reduced pressure, and the residue
was partitioned between ethyl acetate and water. The
organic layer was washed with water and saturated
brine, dried over anhydrous magnesium sulfate
filtration, and concentrated. The residue was purified
by silica gel column 30 chromatography (ethyl
acetate), and the obtained solid was disrupted in
hexane to give the title compound (4.46 g, yield>99%)
as a pale-yellow solid. LC/MS(ESI+)m/z: 309 (M+H)+.
[0335] Reference Example 95
{5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
yl)methanol         To a solution of
5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
carbaldehyde (5.69 g, 18.5 mmol) obtained in Reference
Example 94 in ethanol (170 ml) was added sodium
borohydride (1.40 g, 36.9 mmol),  and the mixture was
stirred at room temperature for 1 hr. The reaction
solution was concentrated under reduced pressure, and
the obtained residue was partitioned between ethyl
acetate and water. The organic layer was washed with
water and saturated brine, dried 



s over anhydrous magnesium sulfate filtration, and
concentrated. The obtained residue was purified by
silica gel column chromatography (hexane/ethyl acetate
90:10 - 50:50) to give the title compound (5.02 g,
yield 87%) as a white solid.       1H-NMH (300 MHz,
0DC13)6: 1.81 (t, j = 6.1 Hz, 1 R), 4.72 (d, J - 6.1
10 Hz, 2 H), 6.46 (d, J = 3.4 Hz, J. H), 6.80 (d, 3'--
3.4 Hz, 1 B.), 7.74 (s, 1 H), 8.07 (s, 2 H). [0336]
Reference Example 96 ethyl ((5-[3,5-
-S(trifluoromethyl)phenyl]furan-2-ylimethoxy)acetate
isTo a solution of
15-13,5-his(trifluoromethyl)phenyllfuran-2-
.1:ethanol (1.00 g, 3.22 mmol) obtained in Reference
Example 95 in N,N-dimethylformamide (30 mi) was added
sodium hydride (60% in oil, 0.14 g, 3.55 mmol), and
the mixture was stirred at room temperature for 15
min. To the solution was added a solution of ethyl 20
hromoacetate (0.59 g, 3.55 mmol) in
N,N-dimethylformamide (5 mI), and the mixture was
stirred at room temperature for 30 min and at 80C for
5 hr. The reaction solution was allowed to cool to
room temperature, poured into saturated ammonium
chloride solution (100 mh), and the mixture was
extracted with ethyl acetate (100 m1). The 25 ethyl
acetate layer was washed with water and saturated
brine, dried over anhydrous magnesium sulfate,
filtered, and concentrated under reduced pressure. The
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 30:70) to
give the title compound (0.42 g, yield 33%) as a
yellow oil. 'H-NMR (300 MHz, 0DC13)6: 1.29 (t, J - 7.2
Hz, 3 H), 4.16 (s, 2 H), 4.24 (q, J = 7.1 Hz, 2 H),
4!68 (s, 2 H), 6.52 (d, 3'- 3.4 Hz, 1 H), 6.81 (d, J =
3.0 Hz, 1 H), 7.74 (s, 1 H), 8.07 (s, 2 H). [0337]
Reference Examplt.. 97 ethyl ({5-[3,5- 2s
bis(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)met
oxy)acetate        A solution of ethyl
({5-[3,5-bis(trifluoromethyflphenyl]furan2-yllmethoxy)
acetate (0.40 g, 1.01 mmol) obtained in Reference
Example 96 and palladium (10% on carbon, containing
water (50%), 100  mg) in ethanol (20 mi) was stirred
under a hydrogen atmosphere at room temperature for 16
hr. After confirmation of the completion of the
reaction by alc, the reaction solution was filtered
and concentrated under reduced. pressure. The residue
was purified by 5 silica gel column chromatography
(hexane/ethyl acetate 90:10 - 40:60) to give the title
compound (0.29 g, yield 72%) as a colorless oil. 20
1H-NMR(300 MHz,CDC13)6:1.28(t, 3 H),2.29 - 2.55(m,1
H),3.65 4,20 -4,28(m,2H),4.29- 4.43
H),7.76(s,1H),7.86(s,2H). J - 7.2 Hz,3 H),1.75 - 2.21
-3.85(m,2H),4.19(s,2 H), (m,1 H),5.03(t,J = 7.3 Hz, 



(m, 1  [0338] Reference Example 98
2-[3,5-bis(trifluoromethyl)pheny1]-5-
(chloromethyl)furan 15To a solution of
f5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
yllmethanol (8.26 g, 26.6 mmol) obtained in Reference
Example 95 in THF (130 :EL) was added thionyl chloride
(4.76 g, 39.9 mmol) at 0C, and the mixture was stirred
for 30 min. The reaction mixture was further stirred
at room temperature for 3 hr and concentrated under 20
reduced pressure, and the residue was partitioned
between ethyl acetate and water. The organic laver was
washed with saturated sodium hydrogencarbonate
solution and saturated brine, dried over anhydrous
magnesium sulfate, filtered, and concentrated to give
the title compound (8.43 g, yield 96%) as a white
solid. 25 1H-NMR (300 MHz, CDC13)5:4.67 (s, 2H), 6.53
(d, J = 3.4 Hz, 1H), 6.80 (d, J - 3.4 Hz, 1H), 7.76
(s, 1H), 8.07 (s, 2H). [0339] Reference Example 99
{5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
ylJacetonitrile 30A solution of
2-[3,5-bis(trifluoromethyl)pheny1]-5-
(chloromethyl)furan (8.40 g, 25.6 mmol) obtained in
Reference Example 98, potassium cyanate (3.33 g, 51.1
mmol) and 18-crown-6 (6.76 g, 25.6 mmol) in
acetonitrile (250 rr-,L) was stirred at hr and at room
temperature for 8 hr. The reaction solution was 35
concentrated under reduced pressure, and the residue
was partitioned between ethyl acetate and water. The
organic layer was washed with saturated brine, dried
over anhydrous magnesium sulfate, and filtered, and
the filtrate was concentrated under reduced pressure.
The residue was purified byica gel column
chromatography  (hexane/ethyl acetate 90:10 - 30:70),
and the obtained yellow -owes washed with hexane to
give the title compound (3.92 g, 48%) as a yellow
solid. 'H-NMR (300 MHz, =13)5:3.89 (s, 2H), 6.51 (d,
J= 3.8 Hz, IH), 6.82 = 3.8 Hz, 1H), 7.76 (s, 1H), 8.04
(s, 2H). 340] Reference Example 100
15-[3,5-bis(uoromethyl)phenylifuran-2- yliacetic acid 



10A solution of
15-(3,5-bis(trifluoromethyl)phenyl]furan-2-
cetonttrile (1.90 g, 5.95 mmol) obtained in Reference
Example 99 and 8M sodium hydroxide solution (5 mi, 40
mmol) in ethanol (20 mi) was heated under reflux for
40 min. The reaction solution was allowed to cool to
room temperature, and concentrated under reduced 15
pressure. The residue was adjusted to pH 2 with 6M
hydrochloric acid under ice-cooling, and partitioned
between ethyl acetate and water. The organic layer was
washed with saturated brine and dried over anhydrous
magnesium sulfate filtration, and the filtrate was
concentrated under reduced pressure. The obtained
dark-brown solid 40 was recrystallized from
toluene-hexane to give the title compound (1.43 g,
71%) as pale-brown crystals. 1H-NI R (300 MHz,
DMSO-d6)6:3.82 (s, 2H), 6.49 (d, J = 3.4 Hz, IH), 7.37
(d, J3.4 Hz, 1H), 7.96 (s, 1H), 8.25 (s, 2H), 12.67
(br. s, 1H). 25 [0341] Example 1
(f1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yi)sulfanyi)acetic acid [0342]  [0343        A
solution of ethyl (11-[3,5-
bis(trifluoromethyi)phenyl]pyrrol'd'
-3-ylisulfanyllacetate (6.80 g) obtained in Reference
Example 2 and lithium hydroxide monohydrate   (1.38 g)
in tetrahydrofuran (100 mL)-water (100 mL) was stirred
at room temperature for 3 hr. The reaction mixture was
adjusted to pH 5 with aqueous 6N hydrochloric acid
solution, and extracted with ethyl acetate. The
organic layer was washed with saturated brine, dried 4
over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated to give the title compound
(4.27 g, yield 68%) as colorless crystals. H-NMk. (300
MHz, CDC2.05 - 2.17 (m, 1 H), 2.43 - 2.54 (m, 1 H),
3.30 - 3,35 (n, 1 H), 3.37 (s, 2 H), 3,41 - 3.46 (m, 1
H), 3.52 - 20 3.59 (in, 1 H), 3.70 - 3.81 (n, 2 H),
6.84 (s, 2 H), 7.13 (s, 1 H), 11.82 (hr, 1 H). [0344]
Example 2 ({1-[3,5-bis(trifluoromethyl)phenyl]py
rolidin-3- yllsulfinyl)acetic acid is [0345]  H
(0-,46]         A solution of
({1-[3,5-bis(trifluoromethyl)phenyl)pyrrolidin3-yllsul
fany1)acetic acid (500 mg) obtained in Example 1 and
mchloroperbenzoic acid (321 mg) in dichloromethane (25
ml) was stirred at room temperature for 2 hr. The
solvent was evaporated and the residue was purified by
preparative HPLC (instrument: Gilson Inc., High
throughput purification system; column; YMC Combiprep
ODS-A, S-5 pm, 50 x 20 mm; solvent: SOLUTION A; 0.1%
trifluoroacetic 



25 acid-containing water, SOLUTION B; 0.1%
trifluoroacetic acid-containingtonitrile; gradient
cycle: 0.00 min (SOLUTION  A/SOLUTION B = 90/10), 1.00
min 4.20 mdm (SOLUTION A/SOLUTION B A/SOLUTION B -
10/90), 5.50 min 5.60 min (SOLUTION A/SOLUTION B
detection method: UV 220 mu) to yield 90%). 1H-NMR
(300 MHz, DMSO 6)5: 2.25  (SOLUTION A/SOLUTION B -
90/10), = 10/90), 5.40 min (SOLUTION (SOLUTION
A/SOLUTION B = 90/10), and = 90/10); flow rate: 25
miimin; give the title compound (471 mg, - 2.19 (m, 1
H), 2.40 - 2.48 (m, 1 135  H), 3.36 - 3.52 (m, 3 H),
3.66 - 3.72 (m, 1 H), 3.78 - 3.82 (m, 2 H), 4.02 -
4.09 (m, 1 H), 7.08 - 7.17 (m, 3 H), 13.24 (br, 1 H).
[0347] Example 3 (f1-[3,5-bis(thyl)phe a]pyrrol -
sulfonyi)acetic acid [0348]  OH [0349] The title
compound (245 mg, yield 66%) was obtained from lo
methyl
(f1-[3,5-bis(trifluoromethyl)phenyi]pyrrolidin-3-
yilsulfonvi)acetate obtained in Reference Example 3 by
a method similar to that in Example 1. 1H-NMR (300
MHz, DMSO-d05: 2.44 - 2.47 (m, 2 H), 3.46 - 3.56 (s, 2
H), 3.72 - 3.81 (m, 2 H), 4.37 - 4.53 (m, 3 H), 7.10
(s, 2 H), 7.1.9 Is(S, 1H), 13.56 (br, 1 H). [0350]
Examplei1-[3,5-bis(trifluoromethyl)phenyl]-2-oxopyrrol
idir 



yllsulf yl)acetic acid [0351]  [0352] The title
compound (1.0 g, yield 77%) was obtained from et vi
([1-[3,5-his(trifluoromethyl)pheny1]-2-oxopyrrolidin-3
-     yllsuifanyi)acetate obtained in Reference
Example 4 by a method ;F.!: similar to that in Example
1. 1H-NMR (300 MHz, DMSO-d5): 1.97 - 2.06 (m, 1 H),
2.54 - 2.66 (s, 1 H), 3.45 - 3.68 (m, 2 H), 3.95 -
4.0; (m, 2 H), 7.88 (s, 1 H), 8.32 (s, 2 H), 12.69
(hr, 2 H). [0353]  Example 5
(11-[3,5-bis(trifluoromethyl)phenyi]-2-
xopyrrolidin-3- yl)sulfinyl)acetic acid [0354]  [0355]
The title compound (120 mg, yield 41%) was obtained
from ethyl
((1-[3,5-bis(trifluoromethyl)phenyl]-2-oxopyrrolidin-3
- yilsulfinyljacetate obtained in Reference Example 5
by a method similar to that in Example 1. 'H-NMR (300
MHz, 0MSO-d6)6: 2.43 - 2.68 (m, 2 H), 3.67 - 3,72 H),
4.00 - 4.34 (m, 4 E), 7.92 (s, 1 H), 8.34 (s, 2 H),
13.35 (hr, H). [0356] Example 6
({1-[3,5-buoromethyl)pheny1]-2-oxopyrrolidin-3 15
yl)sulfonyl)acetic acid [0357]  OH The title compound
(520 mg, yield 69%) was obtained from ethyl 



26
(f1-[3,5-his(trifluoromethyl)phenyl]-2-oxopyrrolidin-3
- yilsulfonvi)acetate obtained in Reference Example 6
by a method similar to that in Example 1. 1- -14.-NMR
(300 MHz, DMSO-d6)5: 2.34 - 2.62 (m, 2 H), 4.04 - 4.14
(m, 2 H), 4.44 - 4.49 Cm, 1 H), 4.69 - 4.74 (m, 1 H),
4.94J= 7.8 Hz, 25 1N), 7.96 (s, 1 II), 8.33 (s, 2 H),
13.631 H). [0359] Example 7
({1-[3-fluoro-2-(trifluoromethyl)phenp rolidin-3-
yl}sulfanyl)acetic acid  [0360]  OH [0361]        The
title compound (101 mg, yield 31%) was obtained from
ethyl H1-[3-fluoro-2-(trifluoromethyl)phenyl]
pyrro1idin-3- yilsulfanyl)anetate obtained in
Reference Example 8 by a method 10 similar to that in
Example 1. 1H-1MR(300 MHz,CDC1.3)5:1.89 3.17-3.27(m,1
H),3.33(s, 3.71(m,1 H),6.61-6.68(m, 7.33(m,1
H),9.15(br,1H). - 2.05 2H), 1H), (..m, 3.38 



6.74 1H),2.35'- -3.44(m, -6.77(m, 2.43 2H), 1H), (m,1
H), 3.52 - 7.19 -  [0362] Example 8 ((1
'2,4-bis(triflnoromethyl)phenyl]pyrrolidin-3-
yllsulfonyl acetic acid 15 10363]  H [0364] The title
compound (535 mg, yield 81%) was obtained from
ethyl({1-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin-3-
20 yllaulfonyl)acetate obtained in Reference Example
11 by a method similar to that in Example 1.
'H-NMR(300 MHz,CDC13.)5:2.45 - 2.62(m,2
H),3.45-3.64(m,2 H),  



3.82(d,J = 7.2 Hz,2H),4.15-4.03(m, 2H),4.17-4.26(m,1
H),7.14(d,J = 8.7 Hz,1 H),7.28(br,1 H),7.66(d,J = 8.7
Hz, 25 1H),7.86(s,1 H).   [0365]    Example 9
(f1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
ylloxy)acetic acid [0366]   OH [0367]
tert-Butyl
(11-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl)oxy)acetate (3.35 g) obtained in Reference Example
15 was dissolved in trifluoroacetic acid (6.5 ml,),
and the solution was stirred at room temperature for 3
hr. To the reaction mixture was added toluene (10 HI),
and the mixture was concentrated under reduced
pressure. Water (30 ml) was added to the obtained
residue, and the mixture was adjusted to pH 4 with
saturated sodium 



is hydrogencarbonate solution and extracted with ethyl
acetate (30 ml x2). The extract was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
under reduced pressure to give a brown solid, which
was recrystallized from hexane-ethyl acetate to give
the title compound 25 (1.85 g, yield 641) as a white
solid. 1H-NMR (300 MHz, =13)5: 2.09 - 2.42 (m, 2H),
3.38 - 3.65 (m, 4H), 4.21 (s, 2H), 4.33 - 4.45 (m.,
IH), 5.86 (s, 211), 7.14 (s, 111). [0368] Example 10
(11-[3,5-bis(trifluoromethyl)phenyl]py o
ylisulfanyi)acetic acid [0369] OH [0370]
(f1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yi)sulfanyi)acatic acid (210 mg, two kinds of
racemates) obtained in Example I was subjected to
chiral preparative HPLC (column: CHIRUPAK P.8.(BF001)
50 mm IDx500 =I; solvent: hexane/2- propanol/formic
acid=970/30/1 (v/v/v); flow rate: 80 ml/mm; detection
method: UV 220 nm: temperature: 25C) to give a
compound 30 (tR1) having a shorter retention time,
which was recrystallized from  ethyl acetate-hexane to
give the title compound (68.5 mg, yield 33%). 1H-NMR
(300 MHz, DMSO-d6)5: 1.94 - 2.03 (m, 1 H), 2.35 -
2.51(m, 1 H), 3.30 - 3,53 (m, 5 H), 3.65 - 3.80 (m, 2
H.), 7.01 (s, 2 H), 7.12 (s, 1 H), 12.67 (br, 1 H).
[0371] Example 11
({1-[3,5-bis(trifluoromethy1)phenyl]pyrrolidin-3-
ylisulfanyl)acetic acid [0372] H [0373]
((1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yllsulfanyl)acetic acid (210 mg, two kinds of
racerate) obtained in Example I was s,lbjected to
chiral preparative HPLC (column: CHIRALPAK AS(HF001)
50 mm IDx500 mmI4 solvent: hexane/2- 15
propanol/formic acid-970/30/1 (v/v/v); flow rate: 80
MI/min; detection method: UV 220 nm; temperature: 25C)
to give a compound (tR2) having a longer retention
time, which was recrystallized from ethyl
acetate-hexane to give the title compound (65.6 mg,
yield 31%). 1H-NMR (300 MHz, EIMSO-d05: 1.94 - 2.03
(m, 1 H), 2.35 - 2.51 (m, 1 H), 3.30 - 3.53 (m, 5 H),
3.65 - 3.80 (m, 2 H), 7.01 (s, 2 H), 7.12 (s, I H),
12.67 (br, I H). [0374] 



Example 12 calcium
(f1-[2,4-bis(trifluoromethy1)phenyl]pyrro1idin-3-
yllsulfanyl)acetate 25 [0375]    [0376] A solution of
ethyl (f1-[2,4- b (
ifluoromethyl)phenyl]pvrrolidin-3-yl}sulfanyiacetate
(1.30 g)  obtained in Reference Example 10 and lithium
hydroxide monohydrate (419 mg) in
tetrahydrofuran-water (1:1, 400 mi) was stirred at
room temperature for 1 hr. The reaction mixture was
adjusted to pH 5 with 1N aqueous hydrochloric acid
solution, and the mixture was extracted 5 with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and
filtered, and the filtrate was concentrated to give a
colorless oil (1.11 g). The colorless oil (1.11 g) was
dissolved in methanol (50 ml), aqueous solution (10
ml) of potassium hydrogencarbonate (297 mg) was added,
/o and the mixture was stirred at room temperature for
1 hr. The solvent was evaporated and the residue was
dissolved in methanol (50 mi). Aqueous solution (10
mi) of calcium chloride (161 mg) was added, and the
mixture was stirred at room temperature for 1 hr. The
solvent was evaporated and the residue was dissolved
in 15 tetrahydrofuran (20 mi). The insoluble material
was filtered off, and the filtrate was concentrated to
give the title compound (1.00 g, yield 86%) as
colorless crystals.       1H-NMR (300 MHz,
DMSO-d6)6:1.03 - 1.05 (m, 1 H), 1.88 - 1.94 (m, 1 H),
3.17 - 3.80 (m, 6 H), 7.10 (d, J = 9.0 Hz, 1 H), 7.69
(d, J = 9.0 Hz, 20 1 H), 7.75 (s, 1 H). [0377] Example
13
3-{1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-
yl)propanoic acid [0376]  25OH [0379]        The title
compound (2.66 g, yield 60%) was obtained from ethyl
3-{1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-
yllpropanoate obtained in Reference Example 13 by a
method similar to that in 30 Example 1. 



1H-NMR (300 MHz, CDC13)8: 1.5B - 1.67 (m, 3 H), 2.10 -
2.12 (m, 1 H), 2.23 - 2.34 (m, 3 H), 2.89 (t, J = 8.4
Hz, 1 H), 3.19 - 3.46 (m, 3 H), 6.72 - 6.77 (m, 2 H),
7.37 - 7.40 (m, 1 H), 12.08 (s, 1 H).  [0380] Example
14 3-(1-[2-chloro-3-(trifluoromethyl)phenyl]pyrrolidi
17-3- yllpropanoic acid [0381]  H [0382]         The
title compound (532 mg, yield 66%) was obtained from
ethyl 3-(1-[2-chloro-3-(trifluoromethyl)phenyl]pyr
olidin-3-yl)propanoate obtained in Reference Example
14 by a method similar to that in 10 Example 1H-NMR
(300 MHz DMSO-d6) 6:1.4B -1.54 (m,1 H), 1,56 -1.73(m,
2 H), 2.01-2.23(m, 2 H),2.27- 2.32(m" 2H), 3.15 (t,J =
9.6 Hz, 1  



H),3.24-3.38 (m,2H),3.48-3.56 (m,1 H), 7.247.26(m, 2
H), 7.33-7,38(m, /H),12.07(s,1H).       13 [0383]
Example 15
3-f3-[3,5-bis(trifluorome1]-2-oxoimidazolidin-
l-yilpropanoic acid [0384]  a 0 Lep  OH 



[0385]        The title compound (108 mg, yield. 79%)
was obtained from ethyl
3-(3-[3,5-bis(trifluoromethyl)pheny1]-2-oxoimidazolidi
n-1- yilpropanoate obtained in Reference Example 17 by
a method similar to that in Example 1. 25 1H-NF' R
(300 MHz, =13)5: 2.61 - 2.78 (m, 2 H), 3.56 - 3 72 (m,
4 H), 3.81 - 3.95 (m, 27.52 (s, 1 H), 8.03(s, 2 H).
[0386] Example 16 (f(33)
1-[3,5-his(trifluoromethyl)phenyl]pyrrclidin-3-
ylloxy)acetic acid [0387]  011 [0388]        A
solution of (3S)-1-[3,5-
bis(trifluoromethyl)phenyl]pyrrolidin-3-ol (9.60 g)
obtained in Reference Example 18 in
N,N-dimethylformamide (20 mi) was added to a
suspension of sodium hydride (60% in oil, 1.80 g) in
N,Ndimethylfolmamide (200 mia) at 60C. After stirring
for 30 min, JO sodium chloroacetate (7.50 g) and
tetrabutylammonium bromide (1.03 g) were added, and
the mixture was stirred at 60C for 16 hr. The reaction
mixture was allowed to cool to room temperature, and
water was added. The mixture was adjusted to pH 2 with
concentrated hydrochloric acid, and the mixture was
ext.d with ethyl acetate. 15 The organic layer was
dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(petroleum ether/ethyl acetate 1:10), and
recrystallized from hexane-acetone to give the title
compound (5.82 g, yield 51%) as a white solid. 1H-!MR
(300 MHz, DMS0-d)5: 2.06 - 2.16 (m, 2 H), 3.33 - 3.54
(m, 4 H), 4.10 (3, 2H), 4.31 - 4.36 (m, 1 H), 7.01 (s,
2 H), 7.11 (s, 1 H), 12.64 (s, 1H). 97.2% cc,=
+5.9*(c=0.54, Me0H, 22C) [0389]     Example 17
({(3R)-1-[3,5-bi (trif1uoromethyl)pheny1]pyrrolidin-3-
2S yl)oxy)acetic acid [0390]  OH [0391] A solution of
(3R)-1 " 



bis(trifluoromethyl)phenyl]pyrrolidin-3-ol (7.45 g)
obtained in Reference Example 1.9 in
N,N-dirsthylfoimamide (20 mi) was added to a
suspension of sodium hydride (60% in oil, 1.50 g) in
N,Ndimethylformamide (200 mix) at 60C. After stirring
for 30 min, sodium chloroacetate (3.48 g) and
tetrabutylammonium bromide (0.80 g) were added, and
the mixture was stirred at 60C for 1 hr. The reaction
mixture was allowed to cool to room temperature, and
the reaction was quenched with cooled water. The
reaction mixture was diluted with water and adjusted
to pH 2 with concentrated 10 hydrochloric acid, and
the mixture was extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate
and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (ethyl acetate), and recrystallized
from hexane-acetone to give the title compound (5.82
15 g, yield 64%) as ayhite solid. 1H-NMH (300 MHz,
DMSO-d)5: 2.07 - 2.16 (m,4 - 3.5 (m, 4 H), 4.10 (s,
2H), 4.33 - 4.35 (m, I H), 7.01 (s, 2 H), 7.11 (s, 1
H), 12.65 (s, IH). 99.1% ee, [a], - -5.9(c-0.56, Me0H,
22C) [0392] Example 18
({1-[3,5-bis(trifluoromethyl)phenyi]pyrrolidin-3-
ylisuifinyacid [0393]    OH [0394] 25To a solution of
optically resolved tR1 (AS, 300 mg) of ({1- [3, 5-.bis
(trifluorornethyl)phenyl] pyrrolidin-3-yl}sulfanyl)
acetic acid obtained in Example 10 in acetone (10
mlli) was added aqueous solution (5 ml,) of
Oxone-persulfate compound (500 mg) at 0C, and the
mixture was stirred at 0C for 1 hr. The reaction
mixture was extracted with $a ethyl acetate, and the
organic layer was dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated
to give the title compound (291 mg, yield 93%) as a
white solid. 1H-NMR (300 MHz, DMSO-d6)5: 2.26 - 2.53
(m, 2 H), 3.37 - 3.60 (m, 3  H), 3,61 - 3.92 (,H3.97
--4.10 (m, 1 H), 7.08 (s, 1 H), 7.14 (s, 1 H.), 7.18
(s, 1 H), 13.26 (br, 1 H). 



[0395] Example 19
({1-[3,5-bis(trifluoromethyl)phenyl]pyrrol ylfsulf
ryllacetic acid [0396] F  OH {0397) To a solution of
optically resolved tR2 (AS, 300 mg) of ({1- 10
[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfan
yl)acetic acid obtained in Example 11 in acetone (10
ml) was added aqueous solution (5 ml) of
Oxone-persulfate compound. (500 mg) at 0C, and the
mixture was stirred at 0C for 1 hr. The acetone was
evaporated under reduced pressure, and the precipitate
was collected by filtration. is The precipitate was
washed with water and hexane to give the title
compound (311 mg, yield 99%) as a white solid- H-NMR
(300 MHz, Dr.480-d05: 2.09 - 2.55 (m, 2 H), 3.39 -
3.60 (m, 3 H), 3.60 - 3.90 (.m, 3 H), 3.98 - 4-11
(m,7.08 (s, 1 H), 7.14 (s, 1 H), 7.18 (s, 1 H), 13.24
(br, 1 H). 20 [0398] Example 20 (f1-[3,5-bis(uoromethy
3.dienyl]pyrrolidi 3- yllsulfonyi)acetic acid [0399]
OH 25 [0400]
'3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yllsulfonyl)acetic acid (390 mg, two kinds of
racemates) obtained in Example 3 was subjected to
chiral preparative HPLC (column: CHIRALCEL Oj 50 mm
IDx500 mmL; solvent: hexaneiethanolitrifluoroacetic
acid=800/200/1 (v/v/v); flow rate: 60  



ml/min; detection method: UV 220 nut; temperature:
35C) to give a compound (tR1) having a shorter
retention time, which was recrystallized from ethyl
acetate-hexane tO give the title compound (143.7 mg,
yield 37%). 5 1H-NMR (300 MHz, DMSO-d6)5: 2.36 - 2.48
(m, 2 H), 3.40 - 3.61 (m, 2 ,H), 3.66 - 3.92 (m, 2 H),
4.27 - 4.54 (m, 3 H), 7.11 (s, 2 H), 7.20 (s, 1 H),
13.60 (Or, 2 H). [0401] Example 21
(0.-[3,5-bis(trifluaromethyl)phenyl]pyrrolidin-3- 10
yllsulfonyi)acetic acid [0402] FF OH [0403]
(i1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3- 15
yllsulfonyl)acetic acid (390 mg, two kinds of
racemates) obtained in Example 3 was subjected to
chiral preparative HPLC (column: CHIRALCEL OJ 50 mm
IDx500 mmI; solvent: hexane/ethanol/trifluoroacetic
acid=800/200/1 (v/v/v); flow rate: 60 mi/min;
detection method: UV 220 nm; temperature: 35C) to give
a 20 compound (tR2) having a longer retention time,
which was recrystallized from ethyl acetate-hexane to
give the title compound (136.6 mg, yield 35%).
1H-NMR (300 MHz, DMSO-U5: 2.34 - 2.57 (m, 2 H), 3.40 -
3.63 (m, 2 H), 3.67 - 3.69 (m, 2 H), 4.28 - 4.60 (m, 3
H), 7.11 (s, 2 H), 7.20 25(Se 1 II), 13.57 (br, 1 H).
[0404] Example 22
3-f4-[3,5-Ois(trifluoromethyl)phenyl]tetrahydrofuran-2
- yl)propanoic acid [0405]   [0406]         The title
compound (239 mg, yield 79%) was obtained from ethyl
3-f4-[3,5-his(trifluoromethyl)pheny1]tetrahydrofuran-2
-yl}propanoate 5 obtained in Reference Example 22 by a
method similar to that in Example 1 as a stereo isomer
mixture. LC/MS ESI(+) wiz: 357 (M+H)+, retention time
2.34 min. [0407] Example 23
(i1-[3,5-his(trifluoromethy1)pheny1]pyrrolidin-3- 



10 yllsuifiny )acetic acid [0406] t. 0 H [0409]
({1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3- 15
yllsulfinyljacetic acid (234 mg, mixture of two kinds
of diastereomers) obtained in Example 19 was subjected
to chiral preparative HPLC (column: CHIRALPAK AD-H 20
mm ID x 250 mmi; solvent: carbon
dioxide/methanol/trifluoroacetic acid-600/200/0.
.(v/v/v); flow rate: 50 ml/min; detection method: UV
2'3 254 am; temperature: 359C) to give a compound
(tR1) having a shorter retention time as the title
compound (128.4 mg, yield 55%). 1H-NMR (300 MHz,
DM60-d6)5: 2,36 - 2.46 (m" 2 H), 3.40 - 3.62 (m, H),
3.63 - 3.75 (m" 211), 3.75 - 3.92 (m, 1 H), 4.05 (d, J
= 14.7 Hz, 1 H), 7.08 (s, 2 H), 7.16 (s, 1 H). 25
[0410] Example 24
(0.-[3,5-his(trifluoromethyl)phenyl]pyrrolidin-3-
yl)sulfinyl)acetic acid [0411]   OH [0412]
({1-[3,5-Bis(trifluoromethyl)phenyl3pyrrolidin-3-
yl}sulfinyl)acetic acid (234 mg, mixture of two kinds
of s diastereomers) obtained in Example 19 was
subjected to chiral preparative HPLC (column:
CHIRALPAK AD-H 20 mm IDx250 =I; solvent: carbon
dioxide/methanol/trifluoroacetic
acid=800/200/0.2(v/v/v); flow rate: 50 ml/min;
detection method: UV 254 nm; temperature: 35C)     to
give a compound (tR2) having a longer retention time
as the title iocompound(101.2 mg,yield 43%). 



1H-NMR(300 MHz,DMSO-d6)6:2.07 - 2.26(m,1 H),2.31-
2.47(m,1 H), 3.37 -3.58(m,2 H), 3.58 -3.72 (m, 1H),
3.72 -3.83(m,3H), 4.03 (d,J - 14.7 Hz, 1H), 7.14 (s, 2
H), 7.17 (s,1H),13.25(br, 1H).      



15 [0413] Example 25
({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl)sulfinyl)acetic acid [0414]  OH 20 [0415]
({1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
ylIsulfinyl)acetic acid (197 mg, mixture of two kinds
of diastereomers) obtained in Example 18 was subjected
to chiral preparative HPLC (column: CHIRALPAK AD-H 20
mm ID x 250 mmi; 25 solvent: carbon
dioxide/methanol/trifluoroacetic acid=850/150/0.15
(v/v/v); flow rate: 50 ml/min; detection method: UV
254 nm; temperature: 35C) to give a compound (tR1)
having a shorter retention time as the title compound
(83.5 mg, yield 42%).  NN (300 MHz,DMSO-d6)5:2.08 -
2.25 (m, 1H), 2.31-2..46(m,1H), 3.37 -3.58(m,2 H),
3.58- 3.72 (14 1H), 3.73 



-3.85(m,3 H), 4.04 (d,J - 14.4 Hz, 1 H), 7.14 (s,2 H),
7.17 (s,1 H),13.23(br, 1 H).         [0416] Example 26
(f1-[3,5-bis(trifluoromethyl)phenyl]Pyrrolidin-3-
yl}suifinyl)acetic acid [0417]  [0418]
(0.-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic acid (197 mg, mixture of two kinds
of diastereomers) obtained in Example 18 was subjected
to chiral preparative HPLC (column; CHIRALPAR AD-H 20
rm 10x250 mini; solvent: 



15 carbon dioxide/methanol/trifluoroacetic
acid=850/150/0.15 (v/v/v); flow rate: 50 ml/min;
detection method: UV 254 nm; temperature; 35C) to give
a compound (tE.2) having a longer retention time as
the title 20 compound(102,9 mg,yield 52%). 1H-NMR(300
MHz,DMSO-d6)5;2.30 - 2.47(m,2 3.61-3.75(m,2 H),3,75-
3,90(m,1 H), H),7.08(s,2H),7.18(s,1H),13.24(br,
H),3.38-3.61(m, 4.04(d,J = 14.8 Hz, 1H). 3H), 1
[0419] Example 27 calcium ({1-[4-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yl)oxy)acetate
[0420]    [0421]          A yellow oil (0.42 a) was
obtained from 1-[4-ch1oro-3-
(trifluoromethvi)phenyl]pyrrolidin-3-01 obtained in
Reference .30. Example 23 by a method similar to that
in Example 17. The yellow oil   (0.18 g) was dissolved
in methanol (5 md.,), aqueous solution (5 mi,) of
potassium hydrogencarbonate (56.9 mg) was added, and
the mixture was stirred at room temperature for 1 hr.
The solvent was evaporated and the residue was
dissolved in methanol (5 wI). Aqueous solution 5 (5
mL) of calcium chloride (31.5 mg) was added, and. the
7,11xture was stirred at room temperature for 1 hr.
The solvent was evaporated and 



the residue was dissolved in ethyl acetate (20 ml,).
The insoluble material was filtered, and the filtrate
was concentrated to give the title compound (155 mg,
yield 68%) as yellow crystals. 10 1H-NMR (300 MHz,
DMSO-d06:1.93 - 2.16 (m, 2 H), 3.21 - 32 H), 3.35 -
346 (m,. 2 H), 3.70 (s, 211), 4.25 - 4.48 (m, 1 H),
6.69 - 6.82 (m, 2 H), 7.29 - 7.47 (m, 1 H). [0422]
Example 28 ({1-[4-chloro-3-(trifluorom h
)ohenyl]pyrrolidan-3- is yllsulfanyl)acetic acid
[0423]  OH [0424] The title compound (2.30 g, yield
89%) was obtained from ethyl o
(i1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-
yl)sulfanyl)acetate obtained in Reference Example 25
by a method similar to that in Example 1. 1H-NMR (300
MHz, CDC13)5:2.00 - 2.17 (m, 1 H), 2.37 - 2.54 (m, 1
H), 3.22 - 3.55 (m, 5 H), 3.63 - 3.78 (m, 2 H), 6.52 -
6.62 (m, 1 H), 25 6.74 - 6.81 (m, 1 H), 7.27 - 7.32
(in, 1 H). [0425] Example 29 (11-[4-chloro-3ifluorome
yl)phenyl]pvt , yl)sulfinyl)acid [0426]  30OH  [0927]
MHz, (m, 



(1m, DMSO-d6)6:2.01- 2.22 3 H),3.52-3.85(m,
2H),7.40-7.50(m, (m,1 3H), 1H). H),2.22 - 2.45(m,
3.94-4.10(m,1H), 1 H),     0- 1/2 Ca 2+  [0430]
15(0.-[4-Chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3
- yllsulfanyl)acetic acid (246 mg) obtained in Example
28 was dissolved in methanol (10 mi), aqueous solution
(10 mi) of potassium hydrogencarbonate (72.4 mg) was
added, and the mixture was stirred at room temperature
for 1 hr. The solvent was evaporated and the 2'
residue was dissolved in methanol (10 mi). Aqueous
solution (10 ml) of calcium chloride (40.1 mg) was
added, and the mixture was stirred at room temperature
for 1 hr. The solvent was evaporated and the residue
was dissolved in ethyl acetate (20 mi). The insoluble
material was filtered, and the filtrate was
concentrated to give the 25 title compound (172 mg,
yield 66%) as yellow crystals.     'H-NMR (300 MHz,
DMSO-d6)5:1.85 - 3.21 (m, - 6.82 (m, [0431] 30 Example
31 potassium ({1-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfanyl)aceta
te 



[0432]   [0433]         A solution of ethyl
((1-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfanyl)aceta
te (1.02 g) obtained in Reference Example 28 and IN
aqueous lithium hydroxide solution (20 ml) in
tetrahydrofuran (20 mi.) was stirred at room
temperature for 3 hr. The reaction mixture was
adjusted to pH 5 with 1N aqueous hydrochloric acid
solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
10 brine, dried over magnesium sulfate and filtered,
and the filtrate was concentrated to give a yellow oil
(893 mg). The yellow oil (160 mg) was dissolved in
methanol (5 m1), aqueous solution (10 ml.) of
potassium hydzooencarbonate (49.5 mg) was added, and
the mixture was stirred at room temperature for 1 hr.
The solvent was evaporated to 15 give the title
compound (136 mg, yield 68%) as yellow crystals.
1H-NMR (300 MHz, DMSO-dE)5:1-73 - 1.89 (m, 1 H), 2.15
- 2.32 (m, 1 H), 2.97 (s, 2 H), 3.21 - 3.29 (m, 1 H),
3.38 - 3.46 (m, 2 H), 3.47 - 3.58 (m, 1 H), 3.66 -
3.74 (m, 1 H), 7.23 - 7.28 (m, 1 H), 7.28 - 7.32 (m, 1
H), 7.32- 7.42 (:, 1 H). .2.0[0434] Example 32
(11-[3-(trifluoromethyl)phenyi]pyrrolidin-3-
yllsulfanyl)acetic acid [0435] F .F  0 14
The title compound (104 mg, yield 54%) was obtained
from ethyl
({1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-y1}sulfany
1.)acetate obtained in Reference Example 29 by a
method similar to that in Example 1. 30 1H-NMR (300
MHz, CDC13)6:2.01 - 2.15 (m, 1 H), 2.39 - 2.54 (m, 1
H),  3.21-3.33(m,1H),3.33 - 3.45(m, 1H),3,38(s, 



2 H), 3.45 - 3.59(In,IH),3.61-3.83 (m,211),
6.60-6.71(m, 1 H), 6.72 (s,  1 H), 6e87 - 6e98 (m., 1
H), 7.27 - 7.36 (m, 1 H). [0437] 5 Example 33
(J1-[2,5-his(trifluoromethyl)phenyl]pyrrolidin-3-
ylloxy)acetic acid 0001 OH [0439]         The title
compound (110 mg, yield 28%) was obtained from 1-
[2,5-bis(trifluoromethyl)phanyl]pyrrolidin-3-01
obtained in Reference Example 30 by a method similar
to that in Example 17. 1H-NMR (300 MHz, =13)6:2.16 -
2.23 (m, 2 H), 3.29 - 3.48 (m, 2 H), 3.58 - 3.76 (m, 2
H), 4.08 - 4.25 (m, 2 H), 4.29 - 4.38 (m, 1 H), 15
7.07 - 7.15 (m, 1 H), 7.18 (s, 1 H), 7.63 - 7.78 (m, 1
H). [0440] Example 34 3-f5-[3,5-b
(trifluoromethyl)phenyl]tetrahydrofuran-2-
yllpropanoic acid [0441]  



20F0'11 [0442]        A solution of ethyl 3-(5-[3,5-
bis(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropan
oate (13.4 g) obtained in Reference Example 33 and 1M
lithium hydroxide solution (103 NI) in ethanol (340
mi) was stirred at room temperature for 4 hr. The
reaction mixture was adjusted to pH 3 with 1N
hydrochloric acid, and concentrated under reduced
pressure, and the residue was partitioned between
ethyl acetate and water. The organic layer was washed
with saturated brine, dried over anhydrous magnesium
sulfate, o and filtered. The filtrate was
concentrated, and the obtained  colorless solid was
recrystallized from hexane to  compound (10.56 g,
yield 66%, .Lacemate of cis form)as colorless
crystals. 1H-NMR(300 MHz,CDC5:1.55 - 1.902 H),1.94-
2.08(m,2 H), 5 2.08 - 2.24 (m, 1H),2.30 -2.50(m,1
H),2.50 - 2.70(m,2 H),  4.02-4.19 [0443] (m, 1H),-4.97
(t,J = 7.3 Hz,1H),7.78(s,3 H).  Example 35
3-{(28,5R)-5-[3,5-  



bis(trifluoromethyl)phenyl]tetrahydrofuran-2--1
-ropenoic acid 10 [0444]        OH  [0445]
3-i5-5-Bis(trifluoromethyl)phenyljtetrahydrofuran-2-
yllpropanoic acid (25.0 g, racemate of cis form)
obtained in Example 15 34 was subjected to chiral
preparative HPLC (column: CHIRkLPAR AS 50 mm ID*500
=I; solvent: hexane/ethanol/acetic acid-990/10/1
(v/v/v); flow rate: 80 ml/min; detection method: UV
220 nm; temperature: 30C) to give a compound (tR1)
having a shorter retention time, which was
recrystallized from hexane to give the title compound
(12.25 g, 0recovery rate 98%). 'H-NMR(300
MHz,CDC12)5:1.55 - 1_90(m,2 H),1.94 - 2.08(m,2 H),
2.08-2.24(m,1 H),2.30-2.50(m,1 H),2.50-2.70(m,2H),
4.02-4.19(m,1 H),4.97(t,J = 7.3 Hz,1 H),7.78(s,3H).
[0446] 25 Example 36 3-[(2R,5S)-5-[3,5-
bis(trifluoromethyl)phenyl]tetrahydrofura1}propanoic
acid [0447]  



0 koH  ,044
303-(5-[3,5-Bis(trifluoromethyl)phenyl]tetrahydrofuran
-2-  ylipropancic acid. (25.0 g, racemate of cis form)
obtained in Example 34 was subjected to chiral
preparative HPLC (column: CHIRALPAK AS 50 mm ID*500
mmt; solvent: hexane/ethanol/acetic acid-990/10/1
(v/v/v); flow rate: 80 ml/min; detection method: UV
220 nm; temperature: 30C) to give a compound (tR2)
having a longer retention time, which was
recrystallized from hexane to give the title compound
(12.25 g, recovery rate 96%). 1H-NMR (300 MHz,
CDC13)6:1.55 - 1.90 (m, 2 H), 1-94 - 2.08 (m, 2 H),
2.08 - 2.24 (m, 1 H), 2.30 - 2.50 (m, 1 H), 2.50 -
2.70 (m, 2 H), lo 4.02 - 4.19 (m, 1 H), 4.97 (t, J =
7.3 Hz, 1 H), 7.78 (s, 3 H). [0449] Example 37
3-{1-[3,5-bis(triflucromethyl)phenyl]pyrrolidin-3-
yllpropanoic acid [0450]  15rOH [0451]        The
title compound (0.13 g, yield 47%) was obtained from
ethyl
3-f1-[3,5-bis(trifluoromethyflphenyllpyrrolidin-3-yllp
ropanoate obtained in Reference Example 36 by a method
similar to that in Example 34, 1H-NMR (300 MHz,
H),2.20-2.41 6.98(s,2H), DMSO-d6)5:1.54- 1.80(m,3 H),
(m,3H),2.67-3.04(m,1H), 7.08(s,1H),12.13(br.s,1 H).
1.99 3.36 - 2.22 -3.60 



(m, (m, 3 H),  [0452] 25 Example 38
3-{2-[3,5-bis(trifluoromethyl)pheny1]-1,11
dioxidoisothiazolidin-5-yllpropanoic acid [0453] F
The title compound (0.23 g, yield 92%) was obtained
from ethyl
3-{2-[3,5-bia(trifluoromethyl)pheny1]-1,1-dioxidoisoth
iazoliAin-5- y11propanoate obtained in Reference
Example 41 by a method similar to that. in Example 34.
5 IH-NMR (300 MHz, DMSO-d6)5: 1.82 - 2.24 (mi 3 H),
2.43 - 2.53 (m, 2 H), 2.54 - 2.70 (m, 1 H),,3.60 -
3.78 (m, 1 H), 3.82 - 3.96 (m, 2 H), 7.73 (s, 2 H),
7.82 (s, 1 H), 12.35 (s, 1 H).     Example 39
calcium-[2-(triflnorome yl)phenyl]py olidi 3 10
ylloxy)acetate [0456]  1/2 Ca 21- [0457]   A brown oil
(1.06 g, 60%) was obtained from 1-[2-
zsluoromethyl)phenyl]pyrrolidin-3-ol obtained in
Reference Example 42 by a method similar to that in
Example 17. The title compound (0.90 g, yield 90%) was
obtained as a pale-brown solid from the brown oil
(0.94 o) by a method similar to that in Example 27.
1H-N (300 MHz, DMSO-d6)5: 



1.78 - 2.11(m, 2 H),3.19(m,2H),3.29 - 3.61 (m,2H),
3.72 (s,2 H), 4.30 (br. s,1H),6.76-6.96(m, 1
H),6.98-7,16 (m,1 H),7.32 -7.49 (m, 1 H),7.47-7.68(m,1
H).  [0458] Example 40 calcium
({1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-
yfloxy)acetate 104:5'91 



1/2 Ca 2+ [0460]   A brown oil (1.15 g, 66%) was
obtained from 1-[3-
(trifluoromethyl)phenyl]pyrrolidin-3-ol obtained in
Reference so Example 43 by a method. similar to that
in Example 17. The title  compound (0.90 g, yield 90%)
was obtained as a pale-brown solid from the brown oil
by a method similar to that in Example 27, 1- Ji-NNR
(300 MHz,DMSO-d0o:1.86 - 2.16cm,
H),3.73(s,2H),4.36(hr.s,111),6.67 Hz,1H),6.84(d,J=7.6
Hz,1H),7.33(tl, 2H), (s,1 J=7.8 3.04 H), Hz,  - 3.52
6,75 (d, 1 H). (m,4 J-8.7  [0461] Example 41
({1-[4-(trifluoromethyl)phrrolidin-3-vlloxv)acetic
acid 



[0462]  10OH [0463]         Thele compound (1.10 g,
63%) as a pale-yellow solid was obtained from
1-[4-(trifluoromethyl)phenyl]pyrrolidin-3-ol obtained
in Reference Example 44 by a method similar to that in
Example 17. 15 1H-NMR (300 MHz, 0D013)5:2.07 - 2.39
(m, 2 H), 3.31 - 3.66 (m, 4 H), 4.19 (s, 2 H), 4.30 -
4.47 (m, 1 H), 6.55 (d, J - 8.7 Hz, 2 H), 7.45 (d, J =
8.7 Hz, 2 H). [0464]     Example 42
3-(1-[4-(trifluoromethyl)phenyl]pyrrolidin-3-ylipropan
oic Zd acid [0465] F- -F-  N LIM I? 0 H [0466] In a
microwave reaction container were added ethyl 3- 25
(pyrrolidin-3-yl)propanoate (0.15M dimethoxyethane
solution, 800 1114 120 nmol) obtained in Reference
Example 12, 1-bromo-4- (trifluoromethyl)benzene (0.36M
dimethoxyethane solution, 800 JAL; 288 gmol), sodium
tert-butoxide (16.9 MCI] 168 gmol), ()-2,2'-
bis(dlphenylphosphino)-1,1f-binaphthyl (4.0 mg; 6.0
nmol), and ths(dibenzylideneacetone)dipaaladium(0)
(2.8 mg; 3.0 gmol) at room.  temperature in this
order, the container was filled with argon and sealed
and 'dieted in a microwave reaction apparatus at 120C
for 6 min. After completion of the reaction, water (2
ml) was added to the reaction mixture, and the mixture
was extracted with ethyl 5 acetate (3 ml) to separate
an organic layer. Ethyl acetate was evaporated under
reduced pressure, and the residue was dissolved in
dimethyl sulfoxide (1 mL) and purified by preparative
BPIC to give a high purity fraction containing an
ethyl ester form of the title compound. The solvent
was evaporated, and the obtained residue was io
dissolved in ethanol (400 pl.). 1M Aqueous sodium
hydroxide solution (400 uL: 400 limol) was added at
room temperature, and the mixture was stirred for 16
hr. The mixture was neutralized with IM hydrochloric
acid (400 1.1I: 400 praol), and purified by
preparative HPLC (instrument: Gilson Inc., High
throughput purification system; 



15 column: Combiprep Hydrosphere C18, 19x50 mm (YMC);
solvent: SOLUTION A; 0.1% trifluoroacetic
acid-containing water, SOLUTION B; 0.1%
trifluoroacetic acid-containing acetonitrile; gradient
cycle: 0,00 min (SOLUTION A/SOLUTION B=96/2), 1,00 min
(SOLUTION A/SOLUTION B-96/2), 5,20 min (SOLUTION
A/SOLUTION 3=60/40), 5.40 min (SOLUTION A/SOLUTION
3=5/95), 6.40 min (SOLUTION A/SOLUTION 3-5/95), 6.50
min (SOLUTION A/SOLUTION B-96/2), and 6.60 ran
(SOLUTION A/SOLUTION B=98/2); flow rate: 20 ml/min,
detection method: UV220 rm0 to give the title
compound. yield: 2.0 mg 25 LC-MS analysis:
purity>99.9% LC/MS ESI(F) m/z: 288 (M+H)+ [0467]
Example 43 3-(1-[3-
trifluoromethyl)phenyl]pyrrolidin-3-ylloropanoic acid
OH [0469]         The title compound was obtained from
ethyl 3-(pyrrolidin-3- yl)propanoate obtained in
Reference Example 12 and 1-bromo-3-
(trifluoromethyl)benzene by a method similar to that
in Example 42. 0.6 mg LC-MS analysis: purity>99.9%
LC/MS ESI(+) m/z: 288 (M+H)+ gr.[0470] Example 44
3-11-[4-fluoro-3-(trifluorom thyl)phenyl]pyrrolidiu-3-
yllpropano c acid [0471]  3-Th1/4_4 OH 10 [0472]
The title compound was obtained from ethyl
3-(pyrrolidin-3- yl)propanoate obtained in Reference
Example 12 and
1-bromo-4-flnoro3-(trifluoromethyl)benzene by a method
similar to that in Example 42. yield: 0.9 mg 15 LC-MS
analysis: purity>99.9% LC/MS ESI(+) m/z: 306 (M+11)+
[0473] 



Example 45
3-{1-[2-fluoro-4-(trifluoromethyl)phenyljpyrrolidin-3-
y1)propanoic acid [0474]  H [0475]         The title
compound was obtained from ethyl 3-(pyrrolidin-3-
yl)propanoate obtained in Reference Example 12 and
1-bromo-2-fluoro- 25 4-(trifluoromethyl)benzene by a
method similar to that in Example 42. Yield: 0.8 mg
LC-MS analysis: purity>99.9% LC/MS ESI(+) m/z: 306
(M+1-)' [0476]  Example 46
3-{1-[3fluoro-4-(trifluoromethyl)phenyllpyrrolidin-3-
yllpropanoic acid [0477] F LF H [0478]        The
title compound was obtained from ethyl
3-(pyrrolidin-3- yl)propanoate obtained. in Reference
Example 12 and
1--bromo-3-fiuoro-4-(trifluoromethyl)henzene by a
method similar to that in Example 42. yield: 1.2 mg 10
LC-MS analysis: purity>99,9% LC/ME ESI(+) m/z: 306
(M+H). [0479] Example 47
3-{1.-[3-facro-2-(triflucromethyl)phenyi]py rolidin-3-
yllpropanoic acid 15 [0480] FF  



[0481] H  The title compound was obtained from ethyl
3-(pyrn-3-   yi)propanoate obtained in Reference
Example 12 and 1-bromo-3-fluoro20
2-(trifluoromethyl)benzene by a method similar to that
in Example 42. yield: 0.7 mg LC-MS analysis:
purity>99.9% LC/MS ESI(+) m/z: 306 (M+R)f [0482] 2$
Example 48
{4-[3,5-bfluoromethyl)pheny1]-2-oxoolidin-l- yl)acetic
acid [0483]   0 0 [0484]         The title compound
(0.41 g, 79%) was obtained as a white solid from
methyl
(4-[3,5-bis(trifluoromethyl)pheny1]-2-oxopyrrolidin-1-
yl)acetate obtained in Reference Example 47 by a
method similar to that in Example 34. H-NMA (500 MHz,
DM60-c6)5: 2.392.49 (m, 1 H), 2.75 - 2.93 (m, 1 H),
3.43 - 3.57 (m, 1 H), 3.75 - 3.90 (m, 2 H), 3.90 -
4.13 (m, 2 H), 7.93 (s, 1 H), 8.12 (s, 2 H), 12.90
(br. s, 1 H). 20 [0485) Example 49
i1-[3,5-his(trifluoromethvl)pheny py
rolidin-3-yllacetic acid [0486]          The title
compound (0.33 g, 74%) was obtained as a pale-red
solid from ethyl
f1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yi)acetate obtained in Reference Example 50 by a
method similar to that in Example 34. 1H-NVM (300 MHz,
DMSO-d05: 1.57 - 1.91 (m, 1 H), 2.04 - 2.28 (m, 1 H),
2.38.- 2.46 (m, 2 H), 2.54 - 2.74 (m, 1 H), 2.91 -
3.12 (m, 1 H), 3.26 - 3.39 (m, 1 H), 3.39 - 3.51 (m, 1
H), 3.51 - 3.60 (m, 1 6), 



6.96 (s, 2 H), 7.10 (s, 1 H), 12.23 (s, 1 H). [0488]
25 Example 50 3-(f1-[3,5 bis(tr luoromethyl)phe
il]pyrm:-3- yllsulfanyl)propancic acid [0469]   [0490]
The title compound (0.32 g, 77%) was obtained as a
pale-yellow solid from methyl
3-(A1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin3-ylis
ulfanyl)propanoate obtained in Reference Example 51 by
a method sinilar to that in Example 34. 'H-NMR (300
MHz, DMSO-d6)5: 1.83 - 2.01 (m, 1 H) 2.232.45 (m, 1
H), 2.56 (t like, 2 H), 2.75-- 2.84 (m, 2 H), 3.17 -
3.30 (m, 1 H), 3.34 - 3.54 (m, 2 H), 3.55 - 3.67 (m,
1. H), 3.73 - 3.84 (m, 1 H), lo 7.03 (s, 2 H), 7,12
(s, 1 H), 12.30 (s, 1 H). [0491] Example 51
(11-[4-fluoro-2 (trifluoromethyl)phenyl]pyrrolidin-3-
' ,xy)ecetic acid [0492]    [0493]           To a
solution of 1-14-fluoro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-ol (500 mg)
obtained in Reference Example 52 in DMF (20 ml) was
added sodium hydride (60% in 20 oil, 120 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetete (350 trig) and
tetrabutylammoniura bromide (97 mg), and the mixture
was further 



stirred at 60C for 1 hr. The reaction mixture was
allowed to cool to room temperature, water was added
and the mixture was 25 concentrated. The residue was
diluted with ether, and the mixture was extracted with
iM sodium hydroxide. The aqueous layer was waShed with
ether, and acidified with 6M aqueous hydrochloric acid
solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium  sulfate, and
filtered. The filtrate  was concentrated, and the
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80:20 - 0:1.00)to
give the title compound (85 mg, yield 14%)as a
gray-white solid. 5 'H-ENTMR(300 MHz,CDC13)6:2.06 -
2.26(m,2 H),3,37 - 3.50 (m, 1H),  3.50-3.66(m,2
H),3.66-3.78(m,1 H),4,18(s, 2H), 4.28 -  4.38(n,1
H),6.72-6.89(114I H),6.89-6.99(m, 7.11(m,1 H). 1H),
6.99 - lo 



[0494] Example 52 potassium ([1-[4-fluoro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yi)oxy)acetate
[0495]  [0496] ISA solution of 1-[4-fluoro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-ol (6.0 g)
obtained in Reference Example 53 in THF (45 ml) was
added to a suspension of sodium hydride (60% in oil,
2.9 g) in THF (300 MA at 60C. After stirring for 30
min, to the reaction mixture were added sodium 20
chloroacetate (4.21 g) and tetrabutylamunnium bromide
(776 mg), and the mixture was further stirred at 60C
for 9 hr. The reaction mixture was allowed to cool to
room temperature, water was added, and the mixture was
concentrated. The mixture was acidified with 1M
aqueous hydrochloric acid solution, and the mixture
was extracted with ethyl acetate. The organic layer
was washed with saturated e, dried over anhydrous
magnesium sulfate, and filtered. The ate was
concentrated, and the residue was purified by silica
:olumn chromatography (hexane/ethyl acetate 90:10 -
0:100) to give a brown oil (6.27 g). The obtained oil
(4.81 g) was diluted 30 with methanol (100aqueous
solution (100 ml) of potassium hydrogencarbonate (1.65
g) was added, and the mixture was concentrated. The
residue was diluted with methanol (100 mli), aqueous
solution (100 mL) of calcium chloride (956 mg) was
added,  and the mixture was concentrated. The residue
was diluted with ethyl acetate, and filtered. The
filtrate was concentrated to give the title compound
(4.95 g, yield 77%) as a yellow amorphous form. 'H-NMR
(300 MHz, DMSO-d5)5: 1.93 - 2.16 (m, 2 H), 2.99 -3.33
(m, 3 



H), 3.33 - 3.44 (m, 1 H), 3.76 (s, 2H), 4.22 - 4.42
(m, 1 H), 6.62  (dd, J = 5.7, 3.0 Hz, 1 H), 6.74 (dt,
J - 9.0, 3.4 Hz, 1 H), 7.24 (t, J = 10.0 Hz, 1 H).
[0497] Example 53 potassium ({1-[2-fluoro-4- 20
(trifluoromethyl)phenyl]pyrrolidin-3-ylloxy)acetate
[0498]  F , [0499] To a solution of 1-[2-fluoro-4- is
(trifluoromethyl)phenyl]pyrrolidin-3-ol (500 mg)
obtained in Reference Example 54 in DMF (20 ml.) was
added sodium hydride (60% in oil, 120 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (351 mg) and
tetrabutylammonium bromide (97 mg), and the mixture
was further 20 stirred at 60C for 1 hr. The reaction
mixture was allowed to cool to room temperature, water
was added, and the mixture was concentrated. The
residue was diluted with ether, and the mixture was
extracted with IN sodium hydroxide. The aqueous layer
was washed with ether, and acidified with 6M aqueous
hydrochloric acid solution, 25 and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20
- 0:100) to give a yellow oil (311 mg). The obtained
oil (310 mg) was diluted with methanol (20 ml),
aqueous solution (20 it]) of potassium
hydrogencarbonate (101 mg) was added, and the mixture
was concentrated to give the title compound (352 mg,
yield 51%) as a yellow amorphous form. 1H-NMR (300
MHz, DMSO-d5)5: 1.82 - 2.13 (m, 2 H), 3.40 - 3.46 (m,
2  H), 3.49 - 3.81 (m, 4 H), 4.20 - 4.48 (m, 1 H),
6.60 - 6.93 (m, 1 I), 7.20 - 7.53 (m, 2 H). [0500)
Example 54 calcium (11-[2- luoro-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ylloxy)acetate
05011 '3 0- 1!2 Ca [0502] To a solution of
1-[2-fluoro-5- 



io (trifluoromethyl)phenyl]pyrrolidin-3-el (500 mg)
obtained in Reference Example 55 in DME (45 wi) was
added sodium hydride (60% in oil, 120 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (351 mg) and
tetrabutylammonium bromide (97 mg), and the mixture
was further 15 stirred at 60C for 1 hr. The reaction
mixture was allowed to cool to room temperature, water
was added, and the mixture was concentrated. The
residue was diluted with ether, and the mixture was
extracted with 1M sodium hydroxide. The aqueous layer
was washed with ether, and acidified with 6M aqueous
hydrochloric acid solution, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20
- 0:100) to give a yellow oil (105 mg). 25 The
obtained oil (100 mg) was diluted with methanol (10
ml), aqueous solution (10 ml) of potassium
hydrogencarbonate (33 mg) was added, and the mixture
was concentrated. The residue was diluted with
methanol (10 ml), aqueous solution (10 ml) of calcium
chloride (18 mg) was added, and the mixture was
concentrated. The residue was diluted with ethyl
acetate, and filtered. The filtrate was concentrated
to give the title compound (69 mg, yield 11%) as a
yellow amorphous form.  'H-NMR (300 MHz, DMSO-d)5:1.81
- 2.11 (m, 2 H), 3.06 - 3.19 (m, 2 H), 3.25 - 3.37 (m,
1 H), 3.37 - 3.50 (m, 1 H), 3.66 (s, 2 H), 4.23 -
4.37 (m, 1 H), 7.00 - 7.317.31 - 7.54 (m, 2 H). [0503]
Example 55 potassium (i1-(2-fluoro-3-
(trifluoromethyl)phenvlipyrrolidin-3-ylioxy)asetate 5
[0504] F,,cF F,F [0505]         To a solution of
1-[2-f1uoro-3- (trifluoromethyl)phenyl]pyrrolidin-3-ol
(500 mg) obtained in io Reference Example 56 in DMF
(20 ml) was added sodium hydride (60% in ciii, 120 mg)
at 60C. After stirring for 30 min, to the reaction
mixture were added sodium chloroacetate (351 mg) and
tetrabutylammonium bromide (97 mg), and the mixture
was further stirred at 60C for 1 hr. The reaction
mixture was allowed to cool is to room temperature,
water was added, and the mixture was concentrated. The
residue was diluted with ether, and the mixture was
extracted with 1M sodium. hydroxide. The aqueous layer
was washed with ether, and acidified with 6M aqueous
hydrochloric acid solution, and the mixture was
extracted with ethyl acetate. The organic layer 20 was
washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20
- 0:100) to give a yellow oil (130 mg). The obtained
oil (80 mg) was diluted with methanol (10 ri), aqueous
25 solution (10 ml) of potassium hydrogencarbonate (26
mg) was added, and the mixture was concentrated to
give the title compound (1.00 ma, yield 14%) as a
yellow amorphous form. 114-NMR (300 MHz, DMSO-d6)6:
1.80 - 2.08 (m, 2 H), 3.35 - 3.39 (m, 2 



H), 3.40 - 3.62 (m, 4 H), 4.24 - 4.38 (m, 1 H), 6.79 -
6.95 (m, 1 H), 30 6.95 - 7.05 (m, 1 H), 7.06 - 7.23
(m, 1 H). [0506] Example 56 calcium ({1-[2,4-his(t_
:luoromethvl)phenyl]pyr olidin-3- yl)oxy)asetate
[0507]   [0508]        To a solution of
l-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin3-ol (500
mg) obtained in Reference Example 57 in DMF (20 ml)
was added sodium hydride (60% in oil, 100 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chicroacetate (292 mg) and
tetrabutylarnonium bromide (81 mg" and the mixture was
further stirred at 60C for 1 hr. The reaction mixture
was allowed to cool to room temperature, water was
added, and the mixture was ID concentrated. The
residue was diluted with ether, and the mixture was
extracted with IM sodium hydroxide. The aqueous layer
was washed with ether, and acidified with 6M aqueous
hydrochloric acid solution, and the mixture was
extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous
magnesium 7 5 sulfate, and filtered- The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography  (hexane/ethyl acetate 80:20
- 0:100) to give a yellow oil (162 mg). The obtained
oil (160 mg) was diluted with methanol (10 u01,),
aqueous solution (10 ml) of potassium
hydrogencarbonate (45 mg) was added, 20 and the
mixture was concentrated. The residue was diluted with
methanol (10 sr"), aqueous solution (10 mL) of calcium
chloride (25 mg) was added, and the mixture was
concentrated. The residue was diluted with ethyl
acetate, and filtered. The filtrate was concentrated
to give the title compound (188 mg, yield 30%) as a 25
yellow amorphous form. 1H-NMR (300 MHz, DMSO-d6)5:1.95
- 2.04 (m, 1 H), 2.04 - 2.1.7 (m, 1 H), 3.15 - 3.45
(m, 4 H), 3.45 - 3.69 (m, 2 H), 4.34 (hr. s, 1 H),
7.09 (d, J = 9.0 Hz, 1 H), 7.70 (d, J = 8.H), 7.77 (s
[0509) 0 Example 57 ({1-[3-(methylamino)-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ylloxy)acetic
acid [0510]   [0511] To a solution of
N-[3-(3-hydroxypyrrolidin-l-y1)-5-
(trifluoromethyl)ohenyl]-N-methylacetemide (1.0 g)
obtained in 



s Reference Example 60 in DMF (33 mL) was added sodium
hydride (60% in oil, 198 mg) at 60C. After stirring
for 30 min, to the reaction mixture were added sodium
chloroacetate (578 mg) and tetrabu ylammonium broxdde
(160 mu), and the mixture was further stirred at 60C
for 1 hr. The reaction mixture was allowed to cool io
to room temperature, water was added, and the mixture
was concentrated. The residue was diluted with ether,
and the mixture was extracted with 1M sodium
hydroxide. The aqueous layer was washed with ether,
and acidified with 614 aqueous hydrochloric acid
solution, and the mixture was extracted with ethyl
acetate. The organic layer 15 was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80;20 - 0100) to
cave a yellow oil (17 mg). The obtained oil was
diluted with THF (1114 aqueous lithium 20 hydroxide
solution (1 ML) was added, and the mixture was stirred
at room temperature for 5 hr. The reaction mixture was
acidified with 114 hydrochloric acid, and the mixture
was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
2:.t. concentrated to give the title compound (7.7 mg,
yield 0.7%) as a pale-yellow oil. 1H-NMR (300 MHz,
CDC13)5:2.13 - 2.27 (n, 2 H), 2.85 (s, 3 H)3.31 - 3,62
(m, 5 H), 4.16 (Sr 2 H), 4.31 - 4.41 (m, 1 H), 5.87
(s, 1 H), 6.16 (s, 1 H), 6.22 (s, 1N). [0512] Example
58 [(1-{3-[(l oxidothiomorpholin-4-yl)carbony1]-5-
(trifluoromethyl)phenyllpyrrolidin-3-yl)oxylacetic
acid [0513]   [0514]        To a solution of
1-I3-[(1-oxidothicmorpholin-4-y1)carbonyl]-5-
(trifluoromethyl)phenyllpyrrolidin-3-ol (700 mg)
obtained in 5 Reference Example 64 in DMF (35 miL) was
added sodium hydride (60% in oil, 112 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (325 mg) and
tetrabutylammonium bromide (90 mg), and the mixture
was further stirred at 60C. for 1 hr. The reaction
mixture was allowed to cool lo to room temperature,
water was added, and the mixture was concentrated. The
residue was diluted with ether, and the mixture was
extracted with 1M sodium hydroxide. The aqueous layer
was washed 



with ether, and acidified with 6M aqueous hydrochloric
acid solution, and the mixture was extracted with
ethyl acetate. The organic laver 15 was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (ethyl acetate/methanol 90:10 - 50:50)
to give the title compound (67 mg, yield 8%) as a
yellow amorphous form. 20"H-NMR(300 MHz,CDC13)5:2.08 -
2.22(m,1 H),2.22- 2.37 (m,1H), 2.97 (br. s,4
H.),3.32-3.61(m, 4H),3.78(br,s, 1 H),4,11(hr. s,2 H),
4.16 (d,J = 1.9 Hz,2 H), 4.32-4.40(m,1 H), 4.56(hr.
s,3. H), 6.63 (s,1H),6.78(s,1 H),6.87(s,IH).  



(0515) 25 Example 59 calcium [(1-(3-[
athy1(methylsulfonyi)amino]-5-
(trifluoromethvi)phenyijpyrrolidin-3-yfloxy]acetate
[0516] 0   0- 112 Car  [0517]        To a solution of
N-[3-(3-hydroxypyrrolidin-l-y1)-5-
(trifluoromethyl)pheny1]-N-methylmethanesulfonamide
(1.0 g) obtained in Reference Example 67 in DMF (30
ml,) was added sodium hydride (60% in oil, 177 mg) at
50C. After stirring for 30 min, to the reaction
mixture were added sodium chioroacetate (516 mg) and
tetrabutylammonium bromide (143 mg), and the mixture
was further stirred at 50C for 3 hr. The reaction
mixture was allowed to cool to room temperature, water
was added, and the mixture was zo concentrated. The
residue was diluted with ether, and the mixture was
extracted with 1M sodium hydroxide. The aqueous layer
was washed with ether, and acidified with 6M aqueous
hydrochloric acid solution, and the mixture was
extracted with ethyl acetate. The organic laver was
washed with saturated brine, dried over anhydrous
magnesium .25 sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography  (hexane/ethyl acetate 80:20
- 0:100). The residue was purified by preparative HPLC
(instrument: Gilson Inc. High throughput purification
system; column: INC Combiprep ODS-A, S-5 pm, 50x20 am;
solvent: SOLUTION A; 0.1% trifluoroacetic
acid-containing water, SOLUTION B; 0,1%
trifluoroacetio acid-containing acetonitrile; gradient
cycle: 0.00 min (SOLUTION A/SOLUTION B-90/10), 1.00
min (SOLUTION A/SOLUTION B=90/10), 4.20 min (SOLUTION
A/SOLUTION 5=10/90), 5.40 min (SOLUTION A/SOLUTION
5-10/90), 5.50 min (SOLUTION 25 A/SOLUTION 5-90/10),
5.60 min (SOLUTION A/SOLUTION B-90/10); flow rate: 25
ri/min; detection method: UV 220 nm) to give a yellow
oil (108 mg). The obtained oil (61 mg) was diluted
with methanol (5 ml), aqueous solution (5 mL) of
potassium hydrogencarbonate (16 mg) was added, and the
mixture was concentrated. The residue was diluted 30
with methanol (5 mL), aqueous solution (5 ml) of
calcium chloride (9 mg) was added, and the mixture was
concentrated. The residue was diluted with ethyl
acetate, and filtered. The filtrate was concentrated
to give the title compound (71 mg, yield 6%) as a
yellow amorphous form. 35 1H-NMR (300 MHz,
DMSO-d6)6:1.99 - 2.15 (:m, 2 H), 2.97 (s, 3 H), 3.25
(s, 3 H), 3,27 - 3.37 (m, 3 H), 3.37 - 3.49 (m, 1 H),
3.68 (s, 2 H), 4.33 - 4.43 (m, 1 H), 6,62 - 6.69 (m, 1
H), 6.' (s, 1 H), 6.89 (s, 1 H).  



[0516] Example 60
({1-[3-hromo-5-(4tifluoromethyllphenyl]pyrrolidin-3-
yljoxy)acetic acid [0519]  F N / OH  [0520]        To
a solution of 1-[3-bromo-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ol (500 mg)
obtained in Reference Example 68 in DMF (16 ml) was
added sodium hydride (60% in io oil, 97 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (282 mg) and
tetrabutylammonium bromide (78 mg), and the mixture
was stirred at 60C for 1 hr. The reaction mixture was
allowed to cool to room temperature, water was added,
and the mixture was concentrated- The is residue was
diluted with ether, and the mixture was extracted with
1M sodium hydroxide. The aqueous layer was washed with
ether, and acidified with 6M aqueous hydrochloric acid
solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, 20 and
filtered. The filtrate was concentrated, and the
residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80:20 - 0:100).
The residue was purified by preparative HPLC
(instrument.: Gilson Inc. High throughput purification
system; column: YMC Combiprep ODS-A, S-5 mm, 50x20 mm;
solvent: SOLUTION A; 25 0,1% trifluoroacetic
acid-containing water, SOLUTION B; 0.1%
trifluoroace+-acid-containing acetonitrile; gradient
cycle: 0.00 min (SOLUTION A/SOLUTION 3-90/10), 1.00
min (SOLUTION A/SOLUTION 3=90/10), 4.20 min (SOLUTION
A/SOLUTION 3=10/90), 5.40 min (SOLUTION A/SOLUTION
3=10/90), 5.50 min (SOLUTION A/SOLUTION 3=90/10), and
30 5.60 min (SOLUTION A/SOLUTION B-90/10); flow rate:
25 mL/mdfc detection method: UV 220 nm) to give the
title compound (27.6 yield 5%) as a yellow oil.
111-NMR (300 MHz, CDC13)5:2.08 - 2.33 (n, 2 H), 3:7 -
3.62 (m, 4 H), 4.18 (s, 2 H), 4.32 - 4.45 (m, 1 H),
6.64 (s, 1 H), 6.80 (s, 1 H),  7.03 (s, [0521] Example
61
({1-[3-methoxy-5-(trifluoromethyl)phenyl]pyrrolidin-3-
ylloxy)acetic acid [0522]  [0523] 



To a solution of 1-[3-methoxy-5-
(trifluoromethyl)phenyl]oyrrolidin-3-61 -(1.68 g)
obtained in lo Reference Example 69 in UHF (129 mi)
was added sodium hydride (60% in oil, 386 mg.) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (1.12 g) and
tetrahutylammonium bromide (311 mg), and the mixture
was stirred at 60C for 3 hr. The reaction mixture was
allowed to cool to room 25 temperature, water was
added, and the mixture was concentrated. The residue
was diluted with ether, and the mixture was extracted
with iM sodium hydroxide. The aqueous layer was washed
with ether, and acidified with 6M aqueous hydrochloric
acid solution, and the mixture was extracted with
ethyl acetate. The organic layer was 20 washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 50:50 - 0:100) to
give the title compound (1.86 g, yield 91%) as a white
solid. 25 1H-NMR (300 MHz, CDC13)6: 2.08 - 2,35 (m, 2
H), 3.32 - 3.59 (m, 4 H)i 3.82 (s, 3 H), 4.19 (a, 2
H), 4.32 - 4.41 (m, 1 H), 6.16 - 6.24 (m, 1 H), 6.39
(a, 1 H), 6.481 H). [0524] Example 62
(f1-[3-(thiomorpholin-4-ylcarbonyl)-5- se
(trifluoromethyl)phenyl]pyrrolidin-3-)acetic acid
[0525]    OH [0526]          To a solution of
1-[3-(thiomorpholin-4-ylcarbony1)-5-
(trifluoromethyl)phenyl]pyrrolidin-3-01 (1.0 g)
obtained in Reference Example 62 in DMF (37 ml,) was
added sodium hydride (60% in oil, 166 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (484 mg) and
tetrabutylammonium bromide (134 mg), and the mixture
was stirred at 60C for 2 hr, and further at 80C for 1
hr. The reaction mixture 10 was allowed to cool to
room temperature, water was added, and the mixture was
concentrated. The mixture was acidified with 1M
aqueous hydrochloric acid solution, and the mixture
was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was 15
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 50:50
- 0;100) to give the title compound (519 mg, yield
45%) as a yellow amorphous form. 1H-NMR (300 MHz,
CDC13)5: 2.08 - 2.39 (m, 2 H), 2.58 (br. s, 2 H), 2.74
(br. s, 2 H), 3.34 - 3.59 (m, 4 H), 3.70 (hr. s, 1 H),
4.09 (b s, 2 H), 4.16 (s, 2 H), 4.30 - 4.41 (in, 1 H),
4.66 (br. s, 1 H), 6.68 (s, 1 H), 6.75 (s, 1 H), 6.34
(s, 1 H). [0527] Example 63
((1-[3-chloro-5-uoromethyl)phenyl]pyrrolidin-3-
yfloxy)acetic acid 



25 [0528]  N'\_0 p / OH [05 29]        To a solution
of 1-13-chloro-5-
(triflucromethyl)phenyl]pyrrolidin-3-ol (1.0 g)
obtained in  Reference Example 70 in DMF (38 ri) was
added sodium hydride (60% in oil, 226 mg) at 60C.
After stirring for 30 min, to the reaction mixture
were added sodium chloroacetate (657 ma) and
tetrabutylammonium bromide (123 mg), and the mixture
was stirred at 60'C for 2 hr, and then at 80'C for 2
hr. The reaction mixture was allowed to cool to room
temperature, water was added, and the mixture was
concentrated. The residue was diluted with ether, and
the mixture was extracted with 1M sodium hydroxide.
The aqueous laver was washed with ether, and acidified
with 6M aqueous 10 hydrochloric acid solution, and the
mixture was extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was
purified by silica gel column chromatography
(hexane/ethyl acetate 80:200:100) to give the 15 title
compound (77.2 mg, yield 6%) as a brown oil. 1H-NMR
(300 MHz, CDC13)6:2.06 - 2.38 (m, 2 H), 3.26 - 3.64
(n, 4 H), 4.18 (s, 2 H), 4.30 - 4.42 (m, 1 H), 6.60
(s, 1 H), 6.64 (s, 1 H), 6.89 (s, 1 H). [0530] 2.0
Example 64
({1-[4-fluoro-3-(trifluoromethyl)phenyl]pyrrolidin 3
ylloxy)acetic acid [0531] F, ,F l'F  0 7 OH  [0532]
25A solution of 1-[4-f'u-
(trifluoromethyl)phenyl]pyrrolidin- 3--ol (3.29 g)
obtained In Reference Example 53 in THF (30 ME) was
added to a suspension of sodium hydride (60% in oil,
1.58 o) in THE' (160 ml,) at 60C. After stirring for
30 min, to the reaction mixture were added sodium 30
chloroacetate (2.31 g) and tetrabutylammonium bromide
(427 mg), and the mixture was further stirred at 60C
for 2 hr. The reaction mixture was allowed to cool to
room temperature, water was added, and the mixture was
concentrated. The mixture was acidified with 1M
aqueous hydrochloric acid solution, and the mixture
was extracted  



with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 0:100) to
s give the title compound (3.18 g, yield 78%) as a
gray-white solid- 1H-NMR (300 MHz, CDC13)5: 2.08 -
2.33 (m, 2 H), 3.26 - 3.60 (m, 4.19 (s, 2 H), 4.32 -
4.43 (m, 1 H), 6.55 - 6.71 (m, 2 H), 7.05 (t, - 9.4
Hz, 1 H). [0533] io Example 65 ({1-[3-fluoro-5-
rifluoromethyl)phenyllpyrtol-- -3- ylioxy)acetio acid
[0534]  [0535] 15A solution of 1-[3-fluoro-5-
(trifluoromethyl)phenvi]pyrrolidin-3-(2.46 g) obtained
in Reference Example 71 in THF (30 mi) was added to a
suspension of sodium hydride (60% in oil, 1.18 g) in
THF (110 n)60C. stirring for 30 mm,the reaction
mixture were added sodium diloroacetate (1.72 g) and
tetrabutylammonium bromide (320 mg), and the mixture
was further stirred at 60C for 2 hr. The reaction
mixture was allowed to cool to room temperature, water
was added, and the mixture was concentrated. The
mixture was acidified with 1M aqueous hydrochloric
acid solution, and the mixture was extracted 25 with
ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80:20 - 0:100) to
give the title compound (2.83 g, yield 93%) as a white
solid- 1H-NMR (300 MHz, CDC13)5: 2.08 - 2.36 (m, 2 H),
3.33 - 3.60 (m, 4 H), 4.19 (s, 2 H), 4.38 (tt, J =
4.8, 2.4 Hz, 1 H), 6.36 (dt, J = 11.3, 2.3 Hz, 1 H),
6.52 (s, 1 H), 6.62 (d, J - 8.7 Hz, 1 H). [0536]
Example 66 ({(3.8)-1-[4-chloro-2-(trifluoromethyl)phe
l]pyrroi in-  3-ylloxy)acetic acic [0537]   OH 



[0536]        A solution of (35)-1-[4-chloro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-ol (2.66 g) obt
Reference Example 72 in THF (23 MI) was added to a
suspension of sodium hydride (60% in oil, 1.2 g) in
THE' (120 mi) at 60'C. After stirring for 30 min, to
the reaction mixture were added sodium 10
chloroacetate (1.75 g) and tetrabutylammonium bromide
(323 mg), and the mixture was further stirred at 60C
for 7 hr. The reaction mixture was allowed to cool to
room temperature, water was added, and the mixture was
concentrated. The mixture was acidified with 1M
aqueous hydrochloric acid solution, and the mixture
was extracted 15 with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20
- 0:100) to give the title compound (1.38 g, yield
43%) as a yellow solid. 20 1H-NMR (300 MHz, CDC13)5:
2.05 - 2.24 (m, 2 H), 3.18 - 3.40 (m, 2 H), 3.44 -
3.65 (m, 2 H), 4.05 - 4.25 (m, 2 H), 4.27 - 4.37 (m, 1
H), 6.97 (d, J = 8.7 Hz, 1 H), 7.35 (dd, J = 8.9, 2.4
Hz, 1 H), 7(d, J = 2.6 Hz, 1 H). [0539] 25 Example 67
3-{5-[3-fluoro-5-(trifiomethvflphenyl]tetrahydrofuran-
2-yl)propanoic acid [0540]
(triflunromethyl)phenyl]tetrahvdrofuran-2-yllpropenoat
e (0.55 g, 1.65 mmol) obtained in Reference Example 77
and lithium hydroxide (0.20 g, 8.23 mmol) in
ethanol/water (20 ml,i5 ml) was stirred at room
temperature for 4 hr. The reaction solution was
adjusted to pH 2 with iM hydrochloric acid, and
concentrated under reduced pressure, and the residue
was partitioned between ethyl acetate and water. The
organic layer was washed with water and saturated
brine, dried over anhydrous sodium sulfate, filtered,
and the filtrate was concentrated under reduced
pressure. The obtained white solid was Jo
recrystallized from hexane to give the title compound
(0.32 g, yield 63%) as a white solid. 1H-NMR (300 MHz,
CD013)5: 1.66-1,84(m, 2H), 1.96 - 2.03(m, 2H), 2.07-
2.53(m, 211),2.57 



(q,J - 7.2 Hz, 2H), 4.04 -4.13(m, 111), 4.91(t,J- 7.2
Hz,1H), 7.19 - 7.26(m, 2H), 7.35 (s,1H).   15 [0542]
Example 68 3-{5-[3-methoxy-5-
(trifluoromethyl)phenyl]tetrahT f 1 -yl}propanoic acid
[0543]  20 [0544]         A solution of ethyl
3-15-[3-methoxy-5-
(trifluoromethyl)phenyl]tetrehydrofuran-2-yllpropanoat
e (0.47 g, 1.36 mmol) obtained in Reference Example 79
and lithium hydroxide (0.17 g, 4.08 mmol) in
ethanol/water (20 mi/5 mr.,) was stirred at 25 room
temperature for 2 hr. The reaction solution was
concentrated, and the residue was partitioned between
ethyl acetate and water. The aqueous layer was
adjusted to pH 2 with 2M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound (0.34 g,
yield 79%) as a white solid- 1H-NMR (300 MHz, DC13)5:
1.62 -1.69(m,1H), 



1,75 -1.86(m,1H), 1.98(t,J = 8.7 Hz,2H), 2.07
-2.17(m,1H), 2.31-2.38(m,1H), 2.53 -2.61(m, 2T,I,3.85
(s, ),4.06-4.10 (m"1B),4.90(t,3=  7.2 Hz, 1H), 7.01
(s, 1H), 7.08IH), 7.1.5 (s, 111). [0545] Example 69
3-(5-[4-methoxy-3-
(trifluoromethyl)phenyl]tk.hydrofuran-2-yl)propanoic
acid 4 [0546] (0.15 g, 3.47 mmol.) in ethanol/water
(20 mi/5 MI) was stirred at room temperature for 2 hr.
The reaction solution was concentrated, and the
residue was partitioned between ethyl acetate and
water. The aqueous laver was adjusted to pH 2 with 2M
hydrochloric acid, and 15 the Plxture was extracted
with ethyl acetate. The organic laver was dried over
anhydrous sodium sulfate, and filtered, and the
filtrate was concentrated under reduced pressure to
give the title compound (0.25 g, yield 88%) as a white
solid. 1H-NMR (300 MHz, CDC13)6: 1.64 - 1.81 (m, 2H),
1.98 (q, J = 7.2 Hz, 20 21-1), 2.1.1 - 2.17 (m., IN),
2.24 - 2.33 (m, IN), 2-51 - 2.59 (m, 2H), 3.89 (s,
31), 4.04 - 4.14 (m, 1H), 4.64 (t, 3 = 7.2 Hz, 1H),
6,97 (d, = 8.4 Hz, IN), 7.46 - 7.52 (m, 2H). [0548) 



Example 70 3-[2- uoro-3-(trifluoromethyl)phenyl]t rahr
pfur- 25 2-yllpropanoic acid [05491 A solution of
ethyl 3-15-[2-fluoro-3- (tri. a
romethyl)phenyl]tetrahvdrofuran-2-yllpropanoate (0.55
g, 1.64 mmol) obtained in Reference Example 83 and
lithium hydroxide  (0.21 g, 4.93 mmol) in
ethanol/water (20 m1/5 m1) was stirred at room
temperature for 2 hr. The reaction solution was
concentrated, and the residue was partitioned between
ethyl acetate and water. The aqueous layer was
adjusted to pH 2 with 2M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound (0.40 g,
yield 79%) as a white solid. 1H-NME (300 MHz, CDC13)5;
1.61 - 1.68 (m, l ), 1.70 - 1.62 (m, 1H), 10 1.96 -
2.05 (m, 211), 2.09 - 2.18 (m, 111)2.40 - 2.IH), 2.57
2.68 (In, 2H), 4.04 - 4.11 (m, 111), 5.16 (t, J = 7.6
Hz, 111), 7.20  7.25 (m, 1H), 7.48 - 7.53 (m, 1H),
7.69 - 7.74 (m, 15). [0551]     Example 71
3-(5-[3-(trifluoromethyl)phenyl]tetrahydrofuran-2- 15
yllpropanoic acid [0552]         A solution of ethyl
3-15-[3- (trifluoromethyl)phenyl]tetrahydrofuran-
-yllpropanoate (0.73 g, 2.33 mmol) obtained in
Reference Example 85 and lithium hydroxide (0.29 g,
7.00 mmol) in ethanol/water (20 mi/5 ml) was stirred
at room temperature for 2 hr. The reaction solution
was concentrated, and the residue was partitioned
between ethyl acetate and water. The 25 aqueous layer
was adjusted to pH 2 with 2M hydrochloric acid, and
the mixture was extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate,
and filtered, and the filtrate was concentrated under,
reduced pressure to give the title compound (0.66 g,
yield 98%) as a white solid. 1H-NMR (300 MHz, COC13)6:
1.62 - 1.74 (m, 111), 1.80 - 1.86 (m, 15), 1.96 -
2.03(m, 2H), 2,13 - 2.19 (m, 1H), 2.30-2.41(m, 1H),
2.53 



-2.61(m,2H), 4.07 -4.14(m, 1H), 4.92 (t,J - 7.2 Hz,
15), 7.44-  7.54 (m, 35), 7.58 (s, 1H). [0554] Example
72 3-15-[2-cyano-3-(tromethyl)phenyl]tetrahydrofuran-
2-ylloropanoic acid [0555]          A solution of
ethyl 3-(5-[2-cyano-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanoat
e (0.34 g, 1.00 haiol) obtained in Reference Example
67 and lithium hydroxide (0.13 g, 3.00 mmol) in
ethanol/water (15 mI/4 ml) was stirred at room
temperature for 2 hr. The reaction solution was
concentrated, lo and the residue was partitioned
between ethyl acetate and water. The aqueous layer was
adjusted to pH 2 with 2M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound 15 (0.29
g, yield. 91%) as a white solid, 1H-NMR (300 MHz,
CDC13)6: 1.64 - 1.81 (m, 2H), 2.02 - 2.09 2.16 - 2.24
(m, 1H), 2.50 - 2.70 (m, 311), 4.10 - 4.15 (m, 111),
5.29 (t, J= 7.2 Hz, 1H), 7.69 - 7.71 (m, 211), 7.88 -
7.91 (m, 111). [0557] 20 Example 73 3-15-
[4-fluoro'-3- (trifluoromethyl) phenyl]
tetrahydrofuran2-yl }propanoic acid [0556] F. bH 



[0559] A solution of ethyl 3- 5-[4-fluoro-3-
_uoromethyljphenyiltetrahydrofuran-2-yllpropanoate
(0.52 g, 1.56 mmol) obtained in Reference Example 69
and lithium hydroxide (0.20 g, 4.76 mmol) in
ethanol/water (20 ni/5 niI,) was stirred at room
temperature for 2 hr. The reaction solution was
concentrated, 30 and the residue was partitioned
between ethyl acetate and water. The aqueous layer was
adjusted to pH 2 with 2M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The organic
layer was  dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound (0.42 g,
yield 88%) as a yellow oil. 1H-NME (300 MHz, CDC13)5:
1.60 - 1.80 (m, 2H), 1-95 - 2.02 (m, 2H), 2.09 - 2.13
(.m, 1H), 2.29 - 2.38 (m, IH), 2.46 - 2.59 (m, 2H),
4.04  4.14 (m, IN), 4.67 (t, J = 7.2 Hz, 1H), 7.12 -
7.18 (m, IN), 7.50  7.56 (m, 2H). [0560] Example 74
3-{5-(2-methoxv-3- Is
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl)propanoic
acid [0561]  [0562] A solution of ethyl
3-{5-[2-methoxy-3- Is
(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanoat
e (0.34 g, 0.98 mmol) obtained in Reference Example 92
and lithium hydroxide (0.12 g, 2.94 mmol) in
ethanol/water (20 m1/5 ml,) was stirred at room
temperature for 2 hr. The reaction solution was
concentrated, and the residue was partitioned between
ethyl acetate and water. The 20 aqueous layer was
adjusted to pH 2 with 2M hydrochloric acid, and the
mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound (0.42 g,
yield 88%) as a yellow oil. 25 1H-NMR (300 MHz,
CDC1)5: 1.64 - 1-83 (m, 2H), 1.99 - 2.06 (m, 2H), 2.10
- 2.17 (m, 1H), 2.37 - 2.48 (m, IH), 2.54 - 2.65 (m,
2H), 3.87 (s, 3H), 4.03 - 4.11 (m, 1H), 5.20 (t, J =
7.2 Hz, 1H), 7.22 (t, J = 7.8 Hz, 1H), 7.51 (dd, J -
7.8, 1.5 Hz, 1H), 7.70 (dd, J = 7.8, 1.5 Hz, 1H). aS
[0563] Example 75 3-{5-[3-methoxy-2-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanoic
acid [05641   



[0565]        A solution of ethyl 3-I5-[3-methoxy-2-
(triflmoromethyl)phenyl]tetrahydrofuran-2-yl}propanoat
e (0.21 g, 5' 0.61 mmol) obtained in Reference Example
93 and lithium hydroxide (76 mg, 1-82 mmol) in
ethanol/water (15 mL/5 ML) was stirred at room
temperature for 2 hr. The reaction solution was
concentrated, and the residue was partitioned between
ethyl acetate and water. The aqueous layer was
adjusted'to pH 2 with 2M hydrochloric acid, and io the
mixture was extracted with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, and
filtered, and the filtrate was concentrated under
reduced pressure to give the title compound (0.19 g,
yield 97%) as a yellow solid. 111 NKR (300 MHz,
CDC13): 6 1.52 - 1.60 (m, 1H), 1.66 - 1.77 (m, 1H), 15
2.02 - 2.11 (m, 3H), 2.41 - 2.53 (m, 1H), 2.56 - 2.65
(m, 2H), 3.88 (s, 311), 3.98 - 4.07 (m, IH), 5.30 -
5.36 (m, 1H), 6.92 (d, J = 7.8 Hz, 1H), 7.39 - 7.49
(tii, 2H). [0566] Example 76 3-{(2R,58)-5-[3,5- ,0 bis
(trifluoromethyl) phenyl] tetrahydrofuran-2-yl
}propanoate tromethamine salt [0567]  --OH
+14,3N---41(---011 "-OH -00C [0568 25To a solution of
3-{(2R,-[3,5-
bie(trifluoromethyl)phenyl]tetrahydrofuran-2-
Ipropanoate (3.00 g, 8.42 mmobtained in Example 36 in
methanol (60 ml) was added a solution of tromethamine
(1.02 g, 8.42 mmol) in water (5 m1), and  the mixture
was stirred at room temperature for 2 hr. The solution
was concentrated under reduced pressure, and the
obtained solid was dissolved in ethyl acetate/toluene
(10:1, 50 InI), and concentrated under reduced
pressure. The obtained solid was disrupted in 5
diisopropyl ether to give the title compound (3.79 g,
yield 94%) as a white solid. Mp 110 C. Anal. Calcd.
for C.I9H25$06F6: C, 47.80; H, 5.28; N, 2.93. Found:
C, 47.61; H, 5.47; N,2.99. [0569] Example 77
({5-[3,5-bis(trmmethyl)phen ] e ahydrofuran-2- 20
yl)methoxy)acetic acid 



[0570]  -OH [05711 A solution of ethyl (f5-[3,5- is
bis(trifluoromethyl)phenyl]tetrahydrofuran-2-yllmethox
y)acetate (0.28 g, 0.70 mmol) obtained in Reference
Example 97 and 1M lithium hydroxide solution (2.1 mi,
2.1 mmol) in ethanol (10 mi) was stirred at room
temperature for 3 hr. The reaction solution was
adjusted to pH 3 with 1M hydrochloric acid, and
concentrated under reduced 20 pressure. The residue
was partitioned between ethyl acetate and water, and
the organic layer was washed with saturated brine,
dried over anhydrous magnesium sulfate, and -altered.
The filtrate was concentrated under reduced pressure
to give the title compound (0.23 g, yield 88%) as a
white solid. 25 1H-NMR (300 MHz, CDC13)6: 1.77 - 2.01
(m, 2 H), 2.08 - 2.22 (m, 1 H), 2.31 - 2.57 (m, 1 H),
3.64 - 3.78 (m, 1 H), 3.78 - 3.89 (m, 1 H), 4.24 (s, 2
H), 4.28 - 4.43 (m, 1 H), 5.04 (t, u- 7.0 Hz, 1 H),
7.78 (s,1 H),7.84(s,2H).    [0572] 20 Example 78
f5-[3,5-bis(trifluorometh )phenyl]tetrahydrofuran-2-
ylIacet , aca [0573]  FN,  [0574]        A solution of
(5-[3,5-bis(trifluoromethyl)ohenyl]furan-2- yi)acetic
acid (1.23 g, 3.64 mmol) obtained in Reference Example
100 .5 and palladium (10% on carbon, containing water
(50%), 0.36 o) in ethanol (30 mi) was stirred under a
hydrogen atmosphere at room temperature for 16 hr,
After confirmation of the completion of the reaction
by TLC, the reaction solution was filtered, and
concentrated under reduced pressure. The residue was
purified by 20 silica gel column chromatography
(hexane/ethyl acetate 50:50), and 



the obtained solid was washed with hexane to give the
title compound  (1.01 g,yield 81%)as a pale-yellow
solid.     'H-NM R (300 MHz,DM80-d6)5:1.60 - 1,85(m,
2H), 2.05 - 2.25(m, IH),  2.34- 2.48 (m, 1H), 2.53 -
2.63(m,2H), 4.30 -4.48 (m,1H), 5.04 15 (t,J - 7.0 Hz,
1H), 



7.99 (s,1H),8.03(s,2H),12.27 (br.s, 1H).  [0575]
Experimental Exa        The action of the compound of
the present invention to inhibit the binding between
RB24, and retinal and TTR was evaluated using 20 the
Retinol-RBP4-TTR ELISA (human type ELISA) system shown
below. [0576] 1A: Cloning of human REP4 gene and human
TTR gene        Human REIN gene was cloned by a PCR
reaction using human Universal cDNA (Clontech,
QUICK-Clone cDNA) as a template and the following
primer set. RBPU:
5'-ATATGGATCCACCATGAAGTGGGTGTGGGCGCTC-3'NO: 1) RE PL:
5'-ATATGCGCCCGCCTACAAAAGGTT1:CT1YTCTGATCTGC-3' (SEQ ID
NO: 2)        The PCR reaction was performed according
to the protocol attached to Pyrobest polymerase
(TAYARA Sal= CO., LTD.). The obtained PCR product was
subjected to agarose gel (1%) electrophoresis, and an
about 0.6 kb DNA fragment containing RBP4  gene was
recovered from the gel and digested with restriction
enzymes BamiiI and NotI. The DNA treated with the
restriction enzymes was subjected to agarose gel (1%)
electrophoresis, an about 0.6 kb DNA fragment was
recovered and ligated to plasmid pcDNA3.1(t) 5
(Invitrogen) digested with restriction enzymes Demi-II
and NotI to give an expression plasmid
pcDNA3.1(+)/hRBP4. The base sequence of the fragment
inserted into this plasmid was confirmed to have
matched with the object sequence.          Human TTR
gene was cloned by a PCP. reaction using human small
io intestine cDNA (Clontech, QUICK-Clone cDNA) as a
template and the following primer set. TTRU:
5"-ATATGGATCCACCATOGCTTCTCATCGTCTGICTCC-3' (SEQ ID NO:
3) TTRL: is 5'-ATATGCGGCCGCTCATTCCTTGGGATTGGTGACGA-3'
(SEQ ID NO: 4)         The PCR reaction was perfoluted
according to the protocol attached to Pyrobest
polymerase (TAKARA SHUZ0 CO,, LTD.). The obtained PCR
product was subjected to agarose gel (1%)
electrophoresis, a 0.5 kb DNA fragment containing TTR
gene was 20 recovered from the gel, and digested with
restriction enzymes BaMHI and Nati. The DNA. treated
with the restriction enzymes was subjected to
agaros(1%) electrophoresis, an about 0.5 kb DNA
franLent 



was recovered and Ligated to plasmid ocDNA3.1(+)
(Invitrogen) digested with restriction enzymes Benin
and NotI to give an 25 expression plasmi d
pcDNA3.1(+)/hTTR. The base sequence of the fragment
inserted into this plasmid was confirmed to have
matched with the object sequence. [0577] 1B:
Construction of human RBP4-His expression plasmid
30EcoRI site was introduced into the 3' end of hRBP4
gene by PCR reaction using the expression olasmid
ocDNA3.1(4.)/hRBP4 prepared in the above-mentioned lA
as a template and the following primer set. CMVP:
5'-TGGGAGGTCTATAT-PGAGCTCG-3' (SEQ ID NO: 5) 35
RBPECO: 5'-ATATGAATTOTTCCTTGGGATTGGTGAC-3 (SEQ. ID NO:
6) The PCR reaction was performed according to the
protocol attached to Z-Taq polymerase (TAKARA SHOED
CO., LTD.). The obtained  PCR product was purified
using QIAquick PCR purification Kit (QTAGEN), and
digested with restriction enzymes Hamill and EcoRi.
The DNA treated with the restriction enzymes was
subjected to agarose gel (1%) electrophoresis, the
obtained about 0.6 kb DNA was 6, recovered and ideated
to niasmid ncDNA3.1(+) (Invitrogen) digested with
restriction enzymes Bar= and EcoRI to give
pcDNA3.1(+)/hRBR4- Eco having EcoRI site at the 3' end
of laRBP4 gene.        EcoRI site was introduced into
the hTTR gene 3' end by PCR reaction using expression
plasmid pcDNA3.1(+)/hTTR prepared in the 20
above-mentioned lA as a template and CMVP and TTRECO
primer set. TTRECO:
5'-ATATGAATTCCAAAAGGTTTOTTTCTGATC-3' (SEQ ID NO: 7)
PCR reaction was performed according to the protocol
attached to Z-Taq poiymerase (TAEARA SHUEO CO., LTD.).
The obtained. PCR 15 product was purified using
QiAquick PCR purification Kit (QTAGEN), and digested
with restriction enzymes BamHI and EcoRI. The DNA
treated with the restriction enzymes was subjected to
agarose gel (1%) electrophoresis, the obtained about
0.6 kb DNA was recovered and ligated to plasmid
pcDNA3.1(+) (Invitrogen) digested with 2.0 restriction
enzymes BamHI and EcoRI to give pcDNA3.1(+)/hTTR-Eco
having EcoRi site at the 3' end of hTTR gene.
TTR-His expression plasmid pcDNA3.1(+)/h_R-His having
His tag added to the C-terminal of human TTR was
prepared by inserting a synthetic gene fragment
containing His tag sequence prepared by .25 annealing
the following oligo DNA to EcoRi and NotI sites of the
above-mentioned pcDNA3.1(.1-)/hTTR-Eco. EISEND:
51-AATTCCATCATCATCATCATCACTAGGC-3' (SEQ ID NO: 8) 



HISENL: .30 51-GGCCGCCTAGTGATGATGATGATGATGG-3' (SEQ ID
NO.: 9)         HISENU and HISENL were each dissolved
in TE buffer (50 W.) at a concentration of 25
pmole/gL, heated at 94C for 5 min and cooled gradually
to room temperature to give a synthetic gene fragment
containing His tag sequence, pcDNA3.1(+)/hTTR-Eco was
digested with J5 EcoRI and NotI, the DNA treated with
the restriction enzyme was subjected to agarose gel
(1%) electrophoresis, the obtained about 5.9 kb DNA
was recovered, the synthetic gene segment containing
the His tag sequence was ligated thereto to give
TTR-His expression  plasm:id ocDNA3.1(+)/hTTR-His
having His tag added to the C-te_minal of human TTR.
REF4-His expression plasmid pcDNA3.1(+)/hREP4-His
having His tag added to the C--terminal of human RBP4
was produced according to the following steps.
pcDNA3.1(+)/hRBP4-Eco was digested with restriction
enzymes EcoRI and DraIII, subjected to agarose gel
(1%) electrophoresis, and the obtained about 6.0 kb
DNA was recovered. pcDNA3.1(+)/hTTR-His was digested
with restriction enzymes EcoRI and DraTTI, subjected
to agarose gel (1%) electrophoresis, and the obtained
about 0.6 kb DNA was recovered. The both DNA fragments
were ligated to give RBP4-His expression plasmid
pcDNA3.1(+)/hRBP4-His having His tag added to the
C--terminal of human RBP4. [0578] Is 1C: Preparation
of human REP4-His Human RBP4-His was expressed using
FreeStyle293 expression system (Invitrogen) and
expression plasmid pcDNA3.1(+)/hRBP4-His prepared in
the above-mentioned 1B. According to the protocol
attached to the FreeStyle293 expression system, 600 ml
of culture medium was used for the expression. After
transfection and culture for 3 days, the culture
supernatant containing secreted/expressed hREP4-His
was recovered. The culture supernatant was repeatedly
concentrated using VIVACELL250 (molecular weight cut
off 10K, VIVASCIENCE) and diluted with 20 mM Tris (pH
8), whereby the buffer 2.5 was substituted. The liquid
was passed through TOYOPEARL DEAE-650M column (1 cm ID
x 10 cm, Tosch Corporation) equilibrated with 20 mM
Tris buffer (pH 8) at- a flow rate of 2.5 roldmin to
allow adsorption and human REP4-His fraction was
obtained by elution with 0-0.35M NaCl gradient. The
fractions were concentrated to about 5 ml using
Vivaspin 20 (molecular weight cut off 10K,
VIVASCIENCE). The concentrated solution was passed.
through HiLoad 26/60 Superdex 200 pg column (2.6 am ID
x 60 cm, GE Healthcare) equilibrated with TES (pH 7.4)
and elated with TES (pH 7.4). The fractions containing
human RBP4-His were collected and concentrated to
about 8 ml using Vivaspin 20 (molecular weight cut off
10K, VIVASCIENCE). About 8 mg of human REP4-His was
obtained from 600 alL of the culture medium. [0579]
ID: Preparation of human TTR  Human TTR was expressed
using FreeStyle293 expression system    ivitrogen) and
expression plasmid poDNA3.1()/hTTR prepared in the
above-mentioned 1A. According to the protocol attached
to the FreeStvle293 expression system, 600 mi of
culture medium was used 'for the expression. After
transfeotion and culture for 3 days, the culture
supernatant containing secreted/expressed human TTR
was recovered. The culture supernatant was repeatedly
concentrated using VIVACELL250 (molecular weight cut
off 10K, VIVASCIENCE) and diluted with 20 mM Tris (pH
8), whereby the buffer was substituted. The 10 liquid
was passed through TOYOPEARL DEAE-650M column (I am ID
x 10 cm, Tosoh Corporation) equilibrated with 20 mM
Tris buffer (pH 8) at a flow rate of 2.5 mi/min to
allow adsorption and human TTR fraction was obtained
by elution with 0-0.55M NaCl gradient. This fraction
was repeatedly concentrated using Vivaspin 20
(molecular weight cut Is off 10K, VIVASCIENCE) and
diluted with 20 mM Tris (pH 8), whereby the buffer was
substituted. The liquid was passed through HiLoad Q
Sepharose HP column (1.6 am ID x 10 cm, GE Healthcare)
equilibrated with 20 mM Tris buffer (pH 8) at a flow
rate of 1.0 mIdmin to allow adsorption and human TTR
fraction was obtained by elution with 0- 20 0.4M NaC1
gradient. The fractions were concentrated to about 5
mi using Vivasbin 20 (molecular weight cut off 10K,
VIVASCIENCE). The concentrated solution was passed
through HiLoad 26/60 Superdex 75 pg column (2.6 am ID
x 60 am, GE Healthcare) equilibrated with PBS (pH 7.4)
and eluted with PBS (pH 7.4). The fractions containing
human TTR were collected and concentrated to about 5
niL using Vivaspin 20 (molecular weight cut off 10K,
VIVASCIENCE). About 6 mg of human TTR was obtained
from 600 niL of the culture medium. [0580] 



1E: Preparation of human TTR-biotin soHuman TTR
prepared in the above-mentioned 11) was labeled with
biotin using Biotinylation Kit (Sulfo-Osu) (DWINDO
LABORATORIES) according to the protocol attached to
the kit, whereby human TTRbiotin was prepared. Human
TTR 5.0 mg was repeatedly concentrated using Vivaspin
6 (molecular weight cut off 10K, VIVASCIENCE) and is
diluted with 50 mM NaHCO3, whereby the buffer was
substituted. The liquid was diluted with 50 mM NaHCO3
to human TTR concentration of 2.0 moimi, then aqueous
Biotin-(ACS)2 Sulfo-OSu solution (10 mg/m1J) pLL)
prepared when in use was added and the mixture was
reacted  at 25C for 2 hr. The solution after the
reaction was passed through NAP-25 column (GE
Healthcare) equilibrated. with PBS (pH 7.4), eluted
with PBS (pH 7.4), and an eluate (3.5 mL) containing
human'TTRbiotin was collected. .3[0581] Experimental
Example 2 Binding assay by Retinol-BBP4-TTR ELISA
The binding assay was performed by an ELISA system
(RetinalRBP4-TTR ELISA) for detecting retinol-RBP4-TTR
conjugate by 10 streptavidin - biotin reaction.
His-tagged human RBP4 used was prepared in the
above-mentioned IC.        Biotinylated human TTR used
was prepared in the above-mentioned 1E. 15Streptavidin
(20 gl) (10 pg/nil Streptavidi type II (Wako Pure
Chemical Industries, Ltd.), 10 mM Tris-HC1 (pH 7.5),
10 mM NaC1) was added to a 384 well black maxisorp
plate (Nunc), and the plate was subjected to
centrifugation (1000 rpm, 1 min) and coated overnight
at 4C. The plate was washed twice with PEST (PBS,
0.05% Tween 20, 20 100 p1/well) and blocked with 25%
Block Ace (Snow Brand Milk Products Co., Ltd.., PBS,
100 gl/well). The plate was subjected to
centrifugation (1000 rpm, 1 min) and incubated at room
temperature for 4 hr or overnight at 4C. The plate was
washed twice with PEST (PBS, 0.05% Tween 20, 100
p1/well), and biotinylated human TTR zs (stock
solution concentration 1.3 mg/ma) diluted 1000-fold
with PBST was added at 20 p1/well. The plate was
subjected to centrifugation (1000 rpm, I min) and
stood still at room temperature for 1.5 hr or
overnight at 4C. The plate was washed 3 times with
PEST (100 p1/well), and His-tagged human PEN (stock
solution concentration 0.96 majud) diluted 4000-fold
with a reaction buffer (50 mM Tris-HC1, 150 mM NaC1,
0.005% Tween 20, 1 mM DTT, 0.1% BSA) was added at 10
p1/well. The dilution series (8 doses from 10 mM,
200-fold concentration.) of the compound was prepared
with DMSO, and 1 gl of each was added to a reaction
buffer (200 pi) containing retinal (0.5 35 gM)
(Sigma-Aldrich. Co.). reaction buffer (200 gl)
containing retinol and added with DMSO was used as a
positive control, and reaction buffer (200 gl) free of
retinol and added with DMSO was used as a negative
control. Mixed solutions of retinol and the  compound
were added to the plate at 15 g1/well. The mixture was
stirred in a platemixer, subjected to centrifugation
(1000 rpm, 1 min) and reacted at room temperature for
2 hr. A 35% Block Ace solution diluted with the
reaction buffer was added at 10 Rl/well, 



s centrifuged (1000 rpm, 1 min) and reacted at room
temperature for 30     . The plate was washed 3 times
with PEST (100 Rl/well) and SuperSignal ELISA Panto
Maximum Sensitivity Substrate reagent (PIERCE) was
added at 30 RI/well, and the luminescence was measured
by a platereader (Wallac). IDThe binding activity rate
of the compound was determined by 100x (test compound
value-negative control value)/(positive control
value-negative control value). The binding inhibitory
activity  (iCsc) was calculated from the binding
activity rate at each compound concentration using a
graph drawing software, Prism (GraphPad 15 Software
Inc.). The results are shown below. [0582] Table 1
Example No. himan RBP4 binding inhibitory
activity(IC50 nM)  1 45    16  1027  1113  1326  



4  39   15 320   16   1720  27  140  34 26   46
...........................................210  5081
[0563] From the above results, it is clear that the
compound of the 20 present invention inhibits binding
of RBP4 with retinal and TTR[0584] Experimental
Example 3 



A blood RBP4 lowering action of the compound of the
present invention was evaluated using C57B1/6J mouse.
25Male 7- to 15-week-old C57B1/6,11 mace (Charles
LaboratoriesJapan Inc.) were individually bred for
acclimation 4  4-6 days under conditions with free
access to CE-2 n1d foorl (CLEA Japan, Inc.), and
grouped based on the body weight (5 per group), The
next day of grouping, blood samples were collected
from the orbital venous plexus, and plasma was
separated (0 hr value). s Thereafter, the test
compounds (Examples 1, 13, 15, 16, 17, 27 and 34) were
orally administered at a dose of 50 mg/kg (solvent:
0,5% methylcellulose solution (10 mL/kg)). At 4, 7 and
24 hr after administration of the compounds, blood
samples were collected from the orbital venous plexus,
and plasma was separated- A 0.5% 10 methylcellulose
solution (10 milkg) was orally administered to the
control group.         The RBP4 level of the collected
plasma was measured by ELISA. RBP4 was quantified by
the following steps using a rabbit. anti-mouse RBP4
polyclonal antibody (Hokudo Co., Ltd). A 96 well ELISA
plate is was coated with 50 mg/m1 of the antibody
(100and stood at 4C overnight. After blocking with
BlockAce (DAINIPPON PHARMACEUTICAL CO., LTD.), mouse
RBP4 or a sample (100 I.L) was added and the plate was
stood at room temperature for 2 hr. After washing with
P35-0.5% Tween 20, HRB-labeled anti-RBP4 antibody
(prepared by labeling RBP4 po polyclonal antibody
(Hokudo Co., Ltd) with HRP (DOJINDO LABORATORIES)) was
added by 100 RI, and the plate was stood at room
temperature for 1 hr. After washing, TMB (Dako
Cytomations) was added, and the mixture was stood at
room, temperature for 20 min to allow color
development, and the reaction was quenched with 2N
'.S. sulfuric acid. Thereafter, the absorbance at A450
nm was measured on a platereader. The amount of change
from the initial value of each animal was determined
as a relative value from the control group (% of
initial/Control) at each time point. The results are
shown in the following in mean  standard deviation
(n=5). [0585] Table 2 Example No.
RBP4(%initial/Control) 0 hr later 7 hr  later  24 hr
later  1 10020.2442.53  36.03.2 73.819.3  13  



100.0+10.9 154.5+1.2 56.52,5  106.63.9 ", 15 4
100.04.4 __L51.01.4  49.01.1 58.22.7  16 I100.011.0
39.50.6 39.6t0.4 37.50.4 17 100.0t7.1 42.20.6
40.5+0.2 38.60.8 27 100.042.156.21.7 56.01.6 59. 62. 1
100.05.637.4+2.4 34.82.6 



107 .415. 3  [0586]         All of the above-mentioned
compounds showed lower levels than the control group
at 4 hr and the lowest level at 7 hr after
administration by single oral administration. These
results show that the compound of the present
invention has a blood RBP4-lowering action. [0587]
Experimental Example 4 10A hypoglycemic action of the
compound of the present invention was evaluated using
Zucker fa/fa rats. [0588] Experimental Example 4A Male
19-week-old Zucker fa/fa rats (Takeda Pharmaceutical
15 Company Limited) were bred in group on CE-2 solid
food (CLEA Japan, Inc.) until 12-week-old, thereafter
bred on high-fat diet D06110702 (LSG Corporation) for
acclimation under conditions with free access to food.
At 19-week-old, the rats were grouped based on the
body weight, blood glucose level, glycated hemoglobin
level and blood 4 RBP4 level value (6 per group).
Thereafter, the test compound (Example 34) was orally
administered at a dose of 30 mg/kg (solvent: 0.5%
methvlcellulose solution (5 mi/kg)) for 2 weeks. After
24 hr of the final administration of the compound,
blood samples were collected from the tail vein, and
plasma was separated. Using the 25 collected plasma,
(1) R3P4 concentration, (2) glycated hemoglobin level
and (3) blood glucose level were measured. (1) was
quantified according to the protocol described in
Experimental Example 3. (2) was measured using Tosoh
Corporation automatic glycohemoglobin analyzer
(HLC-723GHbV A1c2.2 or HLC-723G7GHbV Alc2.2), and (3)
was 30 measured using Hitachi full-automatic analyzer
(7070 or 7080), respectively.         A 0.5%
methylcellulose solution (5 mi/kg) was orally
administered to the control group. As a result, the
blood RBP4 concentration, glycated hemoglobin change
and blood glucose level a5 showed significant decrease
by the oral administration (30 mg/kg) of the compound
(Example 34) for 2 weeks. The results are shown in the
following in meanstandard deviation (n=6). In the
following Table, glycated hemoglobin change is
obtained by subtracting the value  before
administration from that after administration. [0589]
Table 3     



blood glucose 1 level (mg/dL)  1   



Ran (pg/mI)   glycated hemoglobin change (%)
control128.610.2 Example 34] 5.20. 



0 0+0.13    303.295.6        1.72+0.52   157.250.6
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The compound of the present invention showed a
significant decrease in the glycated hemoglobin and
blood glucose level in correlation with a decrease in
the blood RBP4 concentration. 10591J 10 Experimental
Example 4E        Male 25-week-old Zucker fa/fa rats
(Takeda Pharmaceutical Company Limited) were
acclimation bred in groups on CE-2 solid food (CLEA
Japan, Inc.) up to 12 weeks of age, thereafter on
high-fat diet D06110702 (LSG Corporation), with free
access to food. At 25 Is weeks of age, the rats were
grouped based on the body weight, blood glucose level,
glycated hemoglobin level and blood RBP4 level (5 per
group). Then, test compounds (Examples 16 and 17) were
orally administered at a dose of 10 mg/kg (solvent:
0.5% methylcellulose solution (3 rI/kg)) for 2 weeks.
At 24 hr from the final 20 administration of the
compounds, blood samples were collected from the tail
vein, and plasma was separated. Using the collected
plasma, (1) RBR4 concentration, (2) glycated
hemoglobin level and (3) blood glucose level were
measured. (1) was quantified according to the protocol
described in Experimental Example 3. (2) was measured
using Tosoh Corporation automatic glycohemoglobin
analyzer (HLC-723GH1V A1c2.2 or SLC-723G7GHbV A1c2.2),
and (3) was measured using Hitachi full-automatic
analyzer (7070 or 7080).        A 0.5% methylcellulose
solution (3 mLikg) was orally administered to the
control group. The results are shown below in
meanstandard deviation (n=5). In the following Table,
glycated hemoglobin change is obtained by subtracting
the value before administration from that after
administration.  [0592j Table 4 [0593]        The
compound of the present invention showed a significant
decrease in glycated hemoglobin and blood glucose
level in correlation with a decrease in blood RBP4
concentration. [0594] Formulation Example 1
(production of capsules)  10 1) compound of Example
130 mg 



2) finely divided powder cellulose10 mg 3) lactose19
mg 4) magnesium  stearate1 mg total 60 mg 151), 2), 3)
and 4) are mixed and filled in a gelatin capsule.
[0595] Formulation Example 2 (production of tablets)
1) compound of Example 230 g 2) lactose50 g 3)
cornstarch15 g 4) calcium carboxymethvlcellulose44 g
5) magnesium stearate 1000 tablets total 140 g The
total amount of 1), 2) and 3) and 4) (30 g) is kneaded
25 with water, vacuum dried, and sieved. The sieved
powder is mixed with 4) (14 g) and 5) (1 g), and
punched by a tableting machine, whereby 1000 tablets
containing 30 mg of the compound of Example 1 per
tablet are obtained. Industrial Applicability 30
[0596]         The compound of the present invention
has a superior RBP4- lowering action, and is useful as
a medicament for the prophylaxis or treatment of the
diseases and conditions mediated by increased REP4,
such as diabetes, hyperlipidemia and the like.  [0597]
This application is based on a patent application No
61/129,032 filed in the USA, the contents of which are
all encompassed in the present specification.  CLAIMS
1. A compound represented by the formula  



3 wherein ring A is a 5-menbered non-aromatic
heterocycle optionally further substituted by one
substituent; ring B is an optionally- further
substituted De zene ring; and    X is a bond, 0, CE20,
OCR" CH2, (CH2)2, S, CH2S, 9CH2, 5(0), CH2S(0), 10
S(0)CH2, S(0)2, CH2S(0)2 or S(0) 2C142, provided that
f(3S,5R)-1-[4-(trifluoromethyi)benzyli-5-[4-
(trifluoromethyl)phenyl]pyrrolidin-3-yilacetic acid,
{(3S,5R)-1-[2,5-bis(trifluoromethyl)benzvii-5-[4- is
(trifluoromethyl)phenyl]pyrrolidin-3-yi)acetic acid,
{4-okc-3-[3-(trifluoromethyl)pheny1]-1,3-thiazolidin-5
-yi)acetic acid,
i2-oxo-1-[3-(trifluoromethyl)phenylipyr-yl}acetic
acid,
f3-[4-fluoro-3-(trifluoromethyl)pheny1]-4-oxo-1,3-oxaz
olidin-5- 20 yllacetic acid,
(4-oxo-3-[3-(trifluoromethyl)pheny1]-1,3-oxazolidin-5-
yllacetic acid,
{3-[2-chloro-5-(trifluoromethyl)pheny1]-4-oxo-1,3-thia
zolidin-5 yliacetic acid, and
{5-oxo-1-[3-(trifluoromethyl)pheny1]-4,5-dihydro-1H-py
razol-3- 25 yl)acetic acid are excluded, or a salt
thereof.     2. The compound of claim 1, wherein X is
0, CH20, OCH2, OH,, S, CH2S, 31 9CH2, 5(0) or 9(0)2.
3. The compound of claim 1, wherein ring B is a
benzene ring optionally further substituted by 1 to 3
substituants selected from (a) a halogen atom, 35(b) a
C1_5 alkyl group optionally substituted by 1 to 3
halogen  atoms, and (c) a C1_6 alkoxy group optionally
substituted. by 1 to 3 halogen atoms. 5 4. The
compound of claim I, wherein ring A is a 5-membered
non-aromatic heterocycle optionally further
substituted by one substituent selected from a C1..6
alkyl group and an OX0 group. 



10 5. The compound of claim 1, wherein ring A is a
pyrrolidine ring or a tetrahydrofuran ring, each of
which is optionally further substituted by one oxo
group. 6. The compound of claim 1, wherein 15 ring A
is a 5-membered non-aromatic heterocycle optionally
further substituted by one substituent selected from a
C1_6 alkyl group and an OX0 group; Ting B is a benzene
ring optionally further substituted by 1 to 3
substituents selected from 20(a) a halogen atom,  (b)
a C1_6 alkyl group optionally substituted by 1 to 3
halogen atoms, and  (c) a C1_6 alkoxy group optionally
substituted by 1 to halogen atoms; and 25 X is 0,
CH20, OCH.2, CH2, 5, CH2S, SCH2, 5(0) or0)20 7. The
compound of claim 1, wherein ring A is a pyrrolidine
ring or a tetrahydrofuran ring, each of which is
optionally further substituted by one oxo group; 30
ring B is a benzene ring further substituted by 1 to 3
substatuents selected from     (a) a halogen atom,
(b) a 01_6 alkyl group optionally substituted by 1 to
3 halogen atoms, and 35(c) a C1. alkoxy group
optionally substituted by 1 to     atoms; and X is
bond.  B. The compound of claim 1, wherein zing A is a
5-membered non-aromatic heterocycle optionally further
substituted by one substituent selected from a (21_6
alkyl group and an oxo grout); 5 ring B is an
optionally further substituted benzene ring; and X is
0, S or CH2. 9.
(f(3S)-1-[3,5-Bis(trifluoromthyl)phenyl]pyrrolidin-3-
ylloxy)acetic acid or a salt thereof. 10
(f1-[4-Chloro-3-(trifluorhyl)phenyllpolidin-3- yl
sulfanyl)acetic acid or a salt thereof. 11.
3-{(2R,5-[3,5-Bi(triflmoromethyl)phenyl]tet
ahydrofuran-2- Is ylipropanoic acid or a salt thereof.



. A prodrug of the compound of claim 1.     13. A
medicament comprising the compound of claim 1 or a
prodrug 20 thereof.  14. The medicament of claim 13,
which.1 binding protein 4 lowering agent.  15. The
medicament of claim 13, which is an agent for the
prophylaxis or treatment of a retinol binding protein
4-associated disease.     16. The medicament of claim
13, which is an agent for the 30 prophylaxis or
treatment of diabetes. 17. A method of lowering
retinol binding protein 4 in a mammal, comprises
administering an effective amount of the compound of
claim 1 or a prodrug thereof to the mammal. 35  18. A
method for the prophylaxis or treatment of diabetes in
a mammal, which comprises administering an effective
amount of the compound of claim 1 or a prodrug thereof
to the mammal.       Use of the compound of claim 1 or
a prodrug thereof for the production of a retinal
binding protein 4 lowering agent. 5 20. Use of the
compound of claim 1 or a prodrug thereof for the
production of an agent for the p ophylaxis-or
treatment of diabetes.  SEQUENCE LISTING <110> Takeda
Pharmaceutical Company Limited <120> HETEROCYCLIC
COMPOUNDS <130> 091393 <150> US 61/129,032 <151>
2008-05-30 <160> 9 <170> Patentln version 3.3 <210> 1
<211> 34 <212> DNA <213> Artificial <220> 



<223> primer <400> 1 atatggatcc accatgaagt gggtegggc
gcto34 <210> 2 <211> 38 <212> DNA <213> Artificial
<220> <223> primer <400> 2 atatgoggcc gootacaaaa
ggtttotttc tgatctgo38  <210> 3 <211> 35 <212> DNA
<213> Artificial <220> <223> primer <400> 3 atatggatcc
accatggott otcatcgtot gotcc35 <210> 4 <211> 35 <212>
DNA <213> Artificial <220> <223> primer 



<400> 4 atatgcggoo gotcattcot tgggattggt gacga35 <210>
5 <211> 26 <212> DNA <213> Artificial <220> <223>
primer <400> 5 tgggaggtct atataagcag agotog26  <210> 6
<211> 28 <212> DNA <213> Artificial <220> <223> primer
<400> 6 atatgaattc ttcottggga ttggtgac28 <210> 7 <211>
30 <212> DNA <213> Artificial <220> <223> primer <400>
7 atatgaatto caaaaggttt etttctgatc30 <210> 8 



<211> 28 <212> DNA <213> Artificial <220> <223>
synthesized oligonucleotide <400> 8 aattocatca
toatcatcat cactaggc28 <210> 9 <211> 28 <212> DNA <213>
Artificial <220> <223> synthesized oligonucleotide
<400> 9 ggccgcctag tgatgatgat gatgatgg28 
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