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DESCRI PTI ON HETEROCYCLI C COVMPOUND Techni cal Field

[ 0001] 5The present invention relates to a novel

het erocyclic conmpound, which is useful as an agent for
the prophylaxis or treatmegtg ch,itlﬁget es,
hyperlipidem a and the |i ke an e like. [0002]

[ Background of the | nVEATERGATCLIEREOMPRINDD| ndi ng
95%&14,,-{;@& einafter sonetines to be abbreviated as
"RBP4') is known to be a sole blood retinol transport
BPB?Ei n mainly produced in the liver. [0003]

| n reepdtpRanE, i MRIRQ¥Al re BBR4 6 SUGSRS! BELdHRRI1Ac compound,
fact or, i nduci ngél nsulin resistance, as. shown bel ow.

4 °h5itic 85 R4 xﬁ?e%%%n&anﬁc?}beagégplilWWé aa.%aﬂnsgt of
o6 akdidE4 kenkawt demis ensheme g keRsahd rthee sk ké ance,

IS suggested to be a potential adi pocytokine
it A ng insulin resistance (see Nature 436, 356-362
(200gro@ndre patentndocument . 1)). Za (2) RBP4
over exﬁéﬁ%%lloﬁdﬂg)l%ieglﬁgggp% gﬁé %%@e% 95] etlmes to be

hyperi nsul'1 ne nDuse S
prloratiatad ofs JRBEGSE isolkepwnced é?ﬁdal Frsld 'brlogénmtmnwlt yransport

E§ot€é1%nﬁl£¥xpﬁ G388udad Lir5 tﬂ§6lz( 6- 362 (2005)

non- pat ent "docunent "Mouse bred on a
PYhilf at diet shows 'ugh bl ood RBP4 val ue, which 25 is

correl f adcwht hyed QUL QR Qf, RBBMIIIN sLE§ESHRNGES 15@@.@ factor
Nat ure 436, 356-362 (2005) (non pat ent docunent 1)).

UGG e R G0 8PS H R0 Cs hati FiPdi BBE"es and obesity

pat fBﬂn@lyRE]MC ﬁx@@e@ﬁ&b 1H§ﬂ§£sesllﬂ;3tlk§ Qidlpocytes of GLUT4
E%GFGXEFGSSIOH ose I, Ssue S eCIfI

G us
ARHGER LS IE an)%xsé%Bﬁ s%ﬁes%?r?&sﬁed to be a
sédretial m’l&idcetspam fiincihic iyl Simsantn t fesilsitkecal &@e Nature 436,

%%\S%Zhlg@ogl ggﬁﬁg%’%en\éaldgemﬁsete ture 436, 356-362

non-'pa cumen It has been
K%)pcRﬁPédovdmprbe@dorRBi@mse omhmrst haperyiy&uedliia nsud i n

EMi %d 39 é}?tiutr %S @rs%okvgvgfr:&%t}ion of glucose

corre ate hunman. i ucose |n?u5|on rate
H@«ﬁr@a§esarais ltnﬁélbm cﬁtﬁdlSRBPﬂl% asc pheraitvipat i(epe Nature 436, 356-

B4ICT @865 anegglcé(&@rgoguﬂw@rlg[)sul i nem ¢ gl ucose cl anp
test (see 2007) (non-pat ent

deese e On(e)hMﬁé’te%ﬁfcuS@@WF R RARdr yedue, which

i@%&rb:@l&@ﬂﬁ htieMi Iyducl ofXbF eIFRLY 1 A1 % 16REHBE aldeRN Nature 436,
rovi n ef f ect and | owering of

e n such an i
g‘?é)@ﬁ 580ﬁ88%f %ﬁqnﬁrn PSUEGWh! {see N. Engl. J.
M2d.Disdade mdol2-R&Es: (sROR6Ng (dieBepad edid dbesientpaihplogy such
%57 WO 2005/ 05??84 atent reference 1) descrjbes that
ﬁﬁBdF\‘HJsteha C oPESEBIF eSS PYi (A 1PS STk e gpecific)
ndssel, r Ba4hrembcgbuti nsudsien GBUTLKnsthamce. (ad0pO4d tissue and

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
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
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RBP4 is stably present in blood in the formof a

conplex resulting fromthe binding of retinal and TTR
(transthyretin). Wien RBP4 is dissociated from  TTR and
PSEQTRS {f 88ooltnls, degompasedoin L a,and. fxer & 8001 0B, wea.
H 3ney corrpara |vePy rap &Py Fenrétini de

3%, Bab2ckfb3vde D@, |nnhrm1tesltt Hecimandi 3¢) of R3P4 and

(At 'W@abG)O?ﬂ)%9§@ES LE%RE' ¥efé¥%'ngétf) fREIRELON 9h+8a compound

conplex wt T|m I'S known at ‘adm nistration of

hatr épnﬁmé %Pémmvltmdme@erf@b\eﬁqrnghefttﬁéﬁc@@nRBm insulin
{seetBhechi m Bi ophys. Acta, 1294, 48.-996) (non- 15

?atent document 4)). From such foregoing

G39diings, a conpound that inhibits formation of a

conpl exsraf ﬁ%mg}dpi@ﬁrﬁy 1h Nt Jit hﬁgtﬁéwefolﬂnnaf g Bhplex

RBP4 and retinal i1s eerct ed to | ower bl o:() RBP4 )
"c%‘h’iéh?? L8 CBR P IGHRE gee S P h e TEBr F B@TSGRYBFEIR) - When

m;meligl yremicaaasd fdwpr OYRMERE betordks firks, r BiSiist dac@uposed in

(RO RCHLIP S RROLR) 3 SRR SEREELE 0L VT Wi prce, o

mtabette@r:{v@@ﬁ)ﬁéz InnhnmenttI;ﬁeansdlﬂeréoREM andr epobitol, and

.ed. 5 RB od 1O.
{b?’fsiegﬁ‘%‘gﬁﬁg‘gl%?@ﬁ%&ﬁﬁg oé’st gr gl \ﬁ%l%g ‘g%%? ?ﬂlﬂ\%el 1is known
datr etimiwistyahiemmt dadréticodeRBPANLZRY e 1 ndERSS] \lewrlng of

§1®oﬁeh§§£3(s%t Blé'@thh@kéﬁﬁ roh val UeohSegsJq (1996) (non-
At heroscier. Thronb., 09- 215 (2006J (non- patent
RFGCHIeMCIENtNG) Engl | J. 'Med., 355, 1392-1395 (2006)

(non- pabantudocyrensif) led@Js)@; es, céﬁp&ﬁao@hsﬂemm%qts

%@AS?S (1477-9) 2007%@?1 on- pat ent docune é
£ A% XLl oREH ﬁ‘nﬂe?'\[}%éﬁ’ RBbﬁbJafrfdlgl Fpf pinding of
%?Hnabﬁalﬁﬁﬂlnol is eﬁ%@cvé@vﬁgiﬁohéﬁ EﬂﬁwﬂeFBEufﬁﬂﬂcéﬁﬁfﬂﬁlon and
avin on to | ower RBE4 val ue .
?&8&8@?@? trIBH)IC? d°EE et Bt P&V e%?éy'cﬁﬁbﬁ FheFPhgrement of
jactil on' reisristtlaacepr esent specifi cati on) (also referred

to aSTA % 55 can r‘lren,g a%SIéq% u gf)%bfer e%eﬁ Fe5ing plood RBP4

speci Pe ‘al a prophy
donganheritioof chypey la phde&pentlc drug fag deatbetersed
%g ¥e, a medi canment having an action to | ower bIood
BP4" val ue (concentration) (also referred to as "RBP4
| ower il@greeRnt o9arfn NAReoFrEsentreppeti fdc gocungnies $bat blood

Heglhels tagdaﬁlocE&B% | owesiag ragentr mLta?oJrgs%%@ai value
speci fication) can be WI dely applicable to

RosEESTSHecPErat & disBuBYEY EFAFabEIS RBﬁﬁp\éﬂqepP&@ﬁ’Pavely
el Becd Wkeh. HBL [BR06kterol valds (e @om@mshaytngrhromb

cture _simlar to that of the conmpound of the
ot T eBhFl ofion Ret vt IGRAAG copotindr-e ok bRt

J_‘B)92V\03§)53/ @31984 ({grapanentlaunmeiht %)) ,dDseboses Elae(Supplement
Vaoke" bard XEEbUT oGy PESER) 43083 o gatntuosesting
mdatienthis) bdtsedroSES4t ared flalph dwhetgbodmpound. [ 0009]
RCQCZJEnBview of the 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 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



4 CAS registry No.: 143247-34-1 [0010] 3) The
foll ow ng conpounds are registered in the STN
dat abase. [0011] CAS registry Nb.: 736168-64-2 CAS

re 4523 N O0.CAS reqgistry No..: .
SGRE o0 RITET RIS IONI 1161 (HAeRE o 25 “RBRs
doenimentag@htdi sol dsesrésentf sbkoidingtsosbnpouibd. wiG013]

0014 reLn I I u
et R g St L BRS R S g gy Py tptcemsa
dral @g@ntﬂﬁﬁ_4 alkoxy, C2_4 al kyl (|nclud|ng cyclic

5 ¥P ClL 4 alkylthio, nitro, trifluoronethyl,
uoronethoxy, met hyl enedi oxy, an optlonally
substrﬁﬁuté@ ¢Ampoygerhatmgan i Hycherervigidrirctyriddy ahd-he
oh\gohhéseaf tlé B%eg&mdm%eg@fbn,%he3f@iieum(;oe&mwﬁidlsyare known.

stituted an optionally rifled carbox%ﬁlc ac

Br Ron s Ve B an e e s eRa Sy ) RAEpERRRITS AL %ﬁé’ﬁ compound.
@oo€i_. 4 al kyl. 5) WD 2006/ 043064 (patent docunent 4)
di scl oses the o conpounds. 20 [0015]

s
N/
" ~
N CF,
0 o
CF
10 B
[0008]

2) Zhongguo Yaoke Daxue Xuebao (1991), 22(6), 330-3 (non-patent

document 8) discloses the following compound.

[0009]
HO2C__CH2 _CH2 E:?::S
15 CAS registry No.: 143247-34-1
[0010]

3) The following compounds are registered in the STN database.
[0011]

F3C

T
S—CH2—CO2zH
CAS registry No.: 736168-64-2
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[ 0016] 6) WO 95/33719 (patent docunent 5) discloses
the foll ow ng conpounds 5 [0017] \ CE2- 0213
Cf:12.-.C 02E [0018] 7) EP 200415 A (patent
docunent 6) discloses the follow ng conmpounds. [0019]
CH2- CO21-! [0020] 8) JP-A-02-053780 (patent docunent
7) di sgfdses the followi ng conpound. in [0021]

Howeve it has not been reported that the
tioned conmpound has a RBP4 | owering action.
on List Patent Docunents [0023] Pat ent

1: WD 2005/ 059564 Patent docunent 2: NO

3 G at ent docunent 3: US 2004/ 116417 Patent
docukeny 4: WO 2006/ 043064 Patent document 5: NO
95/ 33719 Pat-ent a%giurrent 6: EP 200415 A Patent

gE?EL‘A- -

docurent 7: 053480, D0N: 73t ROT . BAGHERN S 6

N
¢
CF3
0
[0012]

4) US 2004/116417 (patent document 3) discloses the following

HO2C__CH2

CAS registry No.: 1094556-59-8

compound.
[0013]

[0014]

wherein

R; is an aromatic ring group (the aromatic ring group is optionally
substituted by halogen, C,, alkoxy, C;; alkyl (including cyclic
alkyl), C;.4 alkylthio, nitro, trifluoromethyl, trifluoromethoxy,
methylenedioxy, an optionally substituted nitrogen-containing
heterocyclic group and the like);

R, is hydrogen, C;-3 alkyl (optionally substituted by an optionally
esterified carboxylic acid) or the like; and

R; and R, are independently hydrogen or C,., alkyl.

5) WO 2006/043064 (patent document 4) discloses the following
compounds.

[0015]



[0024] 10 Non-Patent docunent 1: Nature 436, 356-362
(2005) Non- Patent docunent 2: Cell Metab., 6, 79-87
(2007) Non-Patent docunent 3: N Engl. J. Med., 354,
2552- 2563 (2006) Non-Patent docunent 4: Biochim
Bi ophys. Acta, 1294, 48-54 (1996) Non-Patent docunent
5¥3G._ Atkeroscler. lhronb., 13, 209-215 (2006) 15
Non-Pdocurrent 6: N. Engl. J. Med., 355,

395 eff3docunent 7: Diabetes,
56( Suppl enent| 1), (1477-P) (2007) Non- Pat ent

s aoke Daxue Xuebao (1991), 22(6),

of the Invention Problens to be
Sol ved bye~the I nvention [0025] The present
invention ainms to provide a conmpound having a P. BP4
| owering action and useful as a nedi canent for the
prophyl axi s Q.25 treatnent of diabetes,
hyper #pideria and the |ike. Means of Solving the

Pr obl Asma result of the intensive
stifdi es~of the coppoune havi ng a 23P4 | owering
action, pvent or s have surprisingly found
, compounds§ J €] ed by the followi ng foLnula (1),

a saPtcthereof’ or a prodrug thereof has a superior

RBP4 | owering action, which resulted in the conpletion

ffoitdhe present invention. Accordingly, the present

I nvention relates to conpound represented by the
$lorftru®a/ 38710 0@rLent [GyTEEENRhe; edipolpaps Alles fgllowing compounds.
fooxgnber ed non-aromatic heterocycle optionally further
substituted by one sUbstituent; 5 ring Bis an

optionally further substituted benzene ring; and X is

aFifand, _Q, 01-120, 00132, CH2, (cH2) 21 Sp OH25, SCH,,
5 (0) (0) r

{
0
sf

CH2—CO2H

e

CH2—CO2H

3

CH2—CO2H
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S(0)CH2r 51(0)2, 0125(0)2 or S(0)2CH2, provided that

i (33,5R)-1-[4-(trifluoronethyl)benzyl]-5-[4- 10
(trifluoromethyll phenyl]pyrrolidin-3-yilacetic acid,

i (35,5R)-1-[2,5-bis(trifluoronethyl)benzyl]-5-][4-
(trifluoronmethyl)phenyi]pyrrolidin-3-yflacetic acid,
aE et el d, 15

(2- ox0Q- 3- (trifluoronethyl)phenyl]pyrrolidin-3-yl)ac

13-[4-flyuoro-3-(trifluoronethyl)phenyl]-4-oxo-1, 3- oxaz
ol i di r§5- Caceti ¢ acid,
i 4- oxov3-{ 3-(trifluoronethyl)phenyl]-1, 3-oxazolidin-5-
yl l acetic iod, co2H
{3-[2-chloro-5-(trifluoronethyl)phenyl]-4-o0x0-1,3-thia
zolidin-5 20 yllacetic acid, and
H3918%0- 1-[ 3- (tri fl uor onet hyl ) phenyl] - 4, 5- di hydr o- 1H py
Tazel 2804y Imqekténtaddurbst excCldidedosdy theS@bllowing compounds.
Qﬂﬁ@ of ; 25 [0029] [2] the conmpound of the
-menti onedwherein X it 0, CH20, OCH2, CH' 5,

CE95, 5CH2, 5 (0) or S (0)2; [3] the conmpound of the
abgve-nentioned [1], wherein ring benzene ring
[ further substituted by 1 to 3 substituents
30 sel from (a) a halogen atom (b) a 01 _6
al kyl grfoup 6ptionally substituted by 1 to 3 hal ogen

d __(@c) a 01 _6 al koxy group optionally
Eut

by 1 to 3 halogen atons; [4] the conpound

of the abwyve-nentioned [1], wherein ring Ais a

5- menber ed K= 879t i ¢ heterocycl e optionally further
substituted by one substituent selected froma Cl-6

al kyl group and an oxo group; [5] the conpound of the
f pat i onedwherein ring Ais a pyrrolidine ring or
gr of uran ring, each of which is optionally

CH2—CO2H

[0020]
8) JP-A-02-053780 (patent document 7) discloses the following
compound.

[0021]

HOzC—Cﬁ%

[0022]
However, it has not been reported that the above-mentioned

compound has a RBP4 lowering action.

Citation List

Patent Documents

[0023]
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5 [6] the conpound of the above-nentioned 'wherein
ring Ais a 5-nmenbered non-aronmatic heterocycle
opti onal ly further substituted by one substituent

ted from 1 L kyl group and an oxo group;
: g‘?%m“gnﬁeﬁz&%fsp%&%&q%onal ly further

S

Eiesti floteenby2 2 woo 03/8810%%4 t uent s sel ected from (a)

(%sg)zgéﬁg]ﬂ%&eéﬂ kyl group optionally
g

0
St bR
%ﬁl‘d@@%ydwptoﬁ)t inalPPy/G4RP$Ei t uted by 1 to 3 hal ogen

O CIY

FRAT SOET MG d . hat

%ﬁoo 0551 o

n atons, and (c) a G _6

OoCH2, CH2, 3, CH2S, SCH?,

t he corrpound of the above-nentioned
atentwieFuEieatr e ngEA2P84 dyrrolidine ring or a
dflhahyshakue an. rijmg.-oeagdy@h which is optionally
further substituted by one oxo group; 20 ring Bis a
NosrFarent DRguPeftsher substituted by 1 to 3
p}@bgtjltuents selected from (a) a halogen atom (b) a

onal ly

Na %se é

B badea i

Nmt—[Paﬂatﬂ Yostihedt t2ut edlbyMe]:abo 36 halbegen(xtoans; and X

QDOVG

B CPORIY o, Manai

0% ﬁggggi "R 5 Rk ed

N@@ﬁPatmtatdpcmmiermycb@npt Boowlhytsy RAotahel294, 48-54 (1996)

bgﬁl%i%éﬁﬂ & e

group an

& .Sybsiityent, se! ‘%’éﬁ:&gbf rqn az%—%s (2006)

an ‘ox0 group; ring

an “opt

y
NonrPakents dosumenit éd NenBredle Fi nifed.andS>X is398- 1395of2006
an'—Qate"&& h%]:mﬁér(@ﬁ) %1£€et':ésb' 86 (Sup lement 1), A378 (1477-P)

| uor onet hyl'i phenyl [ pyrrolidin- yl' 1 oxy)acetic
0fﬂ)or a salt t

Nohlpbferthlig E@medrt( tar: i thmg%etzaaka asny! ilﬁeﬁarooleédgnr 322(6),

| I sul fanyl)acetic acid or a salt thereof;
IR3 53)-5-[3,5-bis(trifluoromet
rad]thetnahydﬁaﬁman 2- .ropanoic acid or a salt

é&%ﬁigﬁg 'to gO églved by the Invention
[0025]

t

The present invention aims to provide a compound having a RBP4

her eof ;

[ 10]

lowering action and useful as a medicament for the prophylaxis or

treatment of diabetes, hyperlipidemia and the like.

Means of Solving the Problems
[0026]

RBP4 lowering action,

As a result of the intensive studies of the compounds having a

the present inventors have surprisingly found

compounds represented by the following formula (I), a salt thereof

or a prodrug thereof has a superior RBP4 lowering action, which

resulted in the completion of the present invention.

[1]

Accordingly,

the present invention relates to

a compound represented by the formula

(0027]

CF

3

I

N
B
=

COOH

0
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[12] a prodrug of the compound of the above-nentioned
[1]; 5 [13] a nedicanent conprising the conpound of
t he above-nentioned. [1] or a prodrug thereof; [14]
t he nmedi canent of the above-nentioned .131 which is a
FEeBhol  bi ndi ng protein 4 | owering agent; [15] the
vﬂ‘%d‘ieﬁ:ﬂr‘rent of the above-nentioned [13], which is an

[0 far e hyl axi s or. treatnen of i

BRaPnt o Grarier s aReber ares i Lk B2bIF0 e QprIphety Furene:

sr@drtc:’awm bef om@estmbmwmersml oned [which is an agent

].Il%r Ehﬁ ?OEB¥1%1§XOEuI‘{1§ﬁI Fﬁgétlg:futghag&{zee%e rlnt_{;']'?a]nd

oweri retino rotein 4 n a
chmral borih @hl@lﬁnoeoﬁ@#zlrs@ézradﬁﬁzinstser iCHgsraﬁCBfrf &dPP veCH5 (0) 4

Ss%%ﬁt afio hecgcgmurg} efof Jtg,above- nenti onedor a
prodru t(ereo f he rrarr?ral [18] a nethod for the

BogpAGE bhas or treat ment of diabetes in a mammal ,

\WisG Br oMl €81 AABrBhe£18F1) Banap efsfeati ve amount of
t he corrrpound of the _above- rrentl oned E‘}F]C or a prodr ug
ﬁtl‘?élféB‘P EERKL) DEEIVRNREF £01 10487 3 18d 35F T A TEpound  of

{t(hse akpve- [IIEBt-]bDEﬂﬁﬁ:lﬂlu@fon&thW)ﬁtBéﬂzyﬂ.meﬁeplf for t he
retinol bindjng

ct i on
et P ol T R bl e D <ppe & 4
{aabmte -3 (itohethd rbjneohy ) gireodi Ligl ,/325hub1mlelaﬁnf—6fyl fegetic
a{)r%ductl on of an agent for the prophylaxis or
Featnent of diabetes; and the |ike [0032] As anot her
Eroadi el ( ttrhéllp:@gehhyl)rnlenwilbwrméllé%@shyd}agefm]aud

B-Ge0paw. - 'EaeF@EP?EL%%GmQ&’th'}%hER%}W4aoLQD§3§ ~dx393Hdin-5-

wherein 35 rin I's an optionally furth
Wibsetitasd dp- manbered non-aromati ¢ heterocycle; ring

ﬁiJo§oa@—F§H'tgﬂﬁiﬁd&dﬁéﬁﬁgfyp ?§§liLgﬁ%QaQ@IE&¥H35LyDEacet1c acid,
d Xisahb

ScH el Sc t B porspe Y PhS’(le)]Z‘l'(eF‘ES%o%”}h&Fz%J(ﬁim >
AGLEEtid yiayi ged that

{5-0x0-1-[3-(trifluoromethyl)phenyl]-4,5-dihydro-1H-pyrazol-3-
yllacetic acid
are excluded,
or a salt thereof;
[0029]
[2] the compound of the above-mentioned [1], wherein X is O, CH)O,
OCH,, CH,, S, CH,S, SCH;, S(0) or S(0);;
[3] the compound of the above-mentioned [l], wherein ring B is a
benzene ring optionally further substituted by 1 to 3 substituents
selected from
(a) a halogen atom,
(b) a Ci.¢ alkyl group optionally substituted by 1 to 3 halogen
atoms, and
(c) a Ci¢ 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 C;¢ alkyl group and an
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({1-[315-bis(trifluoronethyl)pheny

-2, 5-di oxoi m da2olidin-4- yllsul fanyl)acetic acid. ;

3-f5-0x0-2-thioxo-1-[3-(triflucromethyl)phenyi]imda2o

|idin-4-_ ylipropanoic acid; 10

(ff?ggo oxo- 1- [ 3- (trlfluoronethyl)ohenyl]pyrrolidin-3-

pll $bbfewmpqpade®fcthmchdoyeimamtloned [1], wherein ring A is a
Lzl 4s (L r ) p-eny r pdin-3-

SHFai i Bkttt o anaap AR R LAY P

Qntepeelly [22)heheswbsipoures ¢y the esoweonent i oned

L 1]the\"@c§{p%hﬁdrbf‘9c1é abJva-mniTRbAES &d 1NOPrRALORL I C

eterocycle optionally further substituted by one
Hgs i %%leﬁnt5*§1@¥%$ﬁ%"d nppofd At coheltgapcygto P tanaadhy further

X2 4 EtHY by[gﬁé SR 0dng: Qfe1bBEe& FHBRUACC.Of aﬁh?l group and an
above-nentioned [21]; [24] a nedicanment conpri sing

P¥Pe 9EBWDOUNd of the above- nent i oned [21] or a prodrug
tiler eofs a pRBketderingdoparmnail19f rifheabsuestiitteaned 1 to 3

4] . which i retinol binding protein 4 [owering
%’é@%%?uents sF%%%“?‘ﬁ TBdi canment of the above- nentioned
[24(|a,) \a,hhmhag'an anom,gent 25 for the prophylaxis or

tre nt, of i ke., [.0035] taile
Desc Ingtljoﬁ l%y?l quﬁveﬁplonﬁqﬁy substltug,e$h1%§qeto lqalogen
defatmlr@bomd)f each synbol in the formula |I) and the 30

for Igé )a1kSxJ€ bed. | &,.detail;d f,al 1;omi,n
Themjhal ogena at ’8%1 él|Cd:1dpt ﬁgtpéhease tlsg%ée% %ngt%n \r?e?agshalogen
unla&Eegsot drt wi se speC| fied, a fluorine atom a

>@|1|sobl f@izét OfaH, 8 O QNENeciBEON@Y,, a8 (d)odicng (@ ,om The
"Cl al y enedi ox gr out he present specifi cation 35
Wéa’ﬁée ¢AReEgdoth ROy EEftieged nEét]hyVlé‘Fﬂé%noxy,

ﬁhayhen@ca @wr@hdﬁ% ki K. o @036} raiiRiralrkydn GriQWp" cddh of

e _present, s i f | on nI ess ot herw se
”é‘d&& t? e‘iftlﬁﬁ‘gﬁfﬁr é “ﬁ%&ﬂ:leﬂe SIpPBRHYPC G CYP:
disgbBt ¥4 ,a %ﬂzbm}é ydL,ngt Eﬁi‘tﬂiﬁﬂ ¥lubspianited, by Sopentybubstituents

Qpenty. - ethvipropyl, hexyl, isohexyl,
S%egé% IrlIbutyl 22d|methylbutyl,
3, 3adi pehddddent ytomz et hyl butyl or the Iike.

Thebgcéurﬂ %%ﬂﬁg zgaru%UBpthEh ﬁ?egﬁl?é%{lhltéﬁ l'hcc%t 50f:10gen

Srwise speci
pr 3R ¢I§bpropoxy but oxy, isobutoxv, sec- butoxy

terts byt @xy %kokPeyddukeopt 0938l y substituted by 1 to 3 halogen
atoms; and

X is bond;

[0030]

[8] 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 C;¢ alkyl group and an

OX0O group;

ring B is an optionally further substituted benzene ring; and

X is 0, S or CH,;

[9] ({(38)-1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-

yl}oxy)acetic acid or a salt thereof;

[10] ({1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-

yl}sulfanyl)acetic acid or a salt thereof;
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The "Cl1_6 al koxy-c rbonyl group” in the present
specification 10 neans, unless otherw se specified,
nethoxycarbonyl ethoxycarbonyl pr opoxycar bonvl ,

t - byt gxy or,

LR R 0RO D e oo ey TS A o uran-
Yibm@pauni@sas:ldt heramsaétspmequed acetyl, propanoyl,

t&gfﬂoyl, i sobut ancyl, pentanoyl, isopentanoyl,

exanoyl or the like. 15Ther "-6-14

B3/ 2carpdrid ofr bup compoune f édentbayretiehtienddorl];

PEANS, meB! &8enet B&ﬁﬂl%gnapﬁgé fdfdouRenNZ0oYhe above—mentloned [1]
napht hyl car bonyi, bi phenyl carbonyl or the l'ike, [0038]
Thet 'PEPAEUT ARYRPRI 0 group” in the present
§IYEJC|tﬁ1éCﬁédﬁém€ﬁ@n§ﬁ t28 HBbRS Bt NerM QQ3§P%ther a retinol

ylthio, ethylthiq, propylthio, isoproPylth

T&R%HnﬁhPBthﬁﬁo6u%9W%qﬁn8 ag@iibut yl t hi b, tertlautV|tlﬂ 0,

pEFTt )thbhhédldaﬁl@ﬁerﬁﬁﬂtlhbl @bof@—@c{é@ﬂﬁ.&ﬁéd‘ll[QS] l-which is an agent

)ﬁt h%&% ?%%}-Iygﬁfcgﬂs hex reé*‘_lﬁélbt: S?m%{' l Lo Ri m.rbc’ling protein 4-
By BPadawed iddpasyt t hi o, 2- ethylbutylthlo or 25 the

e Kk Lfin ou
Lré;]sgﬁte Ige%lcﬁafgggt?%ﬁ%ﬁeg%%e% ;%gss oc%/i{ XEM a5k an agent
Spedihe Euopl‘rrétahw sant ftlrnytmerett m susbetpsl; ,
PIOPYl agkﬁmelf, 1&%&& %P¥é§ ?thi.r%’%o‘wirpémﬁln' a mammal,

I sobutyl sul finyl, sec-butyls
whalgh. ggrpgpsﬁgSf pﬁrparnlsgém.ygsam felfﬁw:tl\@a amount of the compound of

ﬁl@ﬁ%@ﬁréﬂ-ﬁéﬂtﬁbﬂ&h [1r]e@Bth§(£<§iilu Bﬂéreof to the mammal;
sui finyl, hexyl bu

et hyl propyi
EJsBdhé‘xﬂ?FE}EﬂC%/ fRY| the PEORRKELHA I%t *y'F%acHHPPﬁfo Aiabetes in a
Iﬁhmuhyhlbiﬁwlc&mbfisﬂa)é adﬁlﬁlﬂiéﬁhay&bt&ﬂfb&ﬂlwfé N¥loun?2-of the

PRt VorTe BP O LR s R 2 FFEETLS HHRTERT to the

nmmmmi, unl ess ot herw se speC|f|ed met hyl sul f onyl ,

ty I I sopr.apyl sul foonyl
@ﬁgylgﬁl onéﬁ MRS n& { ove§%ctﬁﬁ¥§§shﬁf yF, prodrug
ﬁhﬂﬁEOEUfgﬂ:ﬁmefpnqdchaentyfsanﬂénmyol hiswipeatytswihoAyiowering
%yg qrentyl sul fonyi, 1-ethyl propyisulfony
exyl sul fonyi, isohexylsulionyl,
[R01- graerhyihsucyhmadntond| the chblomehmrmmeéullﬂowu a prodrug
&éegf@&pwhgugyé)&wtflgﬂy&f a?n Hl\ll M Xhéﬁﬂ#éﬁf’ylagis or

the |ike
tr’F@Fi*t&?’é'F’rﬁtq[ élﬁéﬁ*@%cycl e opt| onal I y furt her
a&i&)&hétlﬁ]&d by one substituent. Exanpl es of
td§% '5-menbered non-aromati c heterocycle" of the
fenber ed non-aromatic het erocycl e optionally
furthers aHbsiidd whBddhyert)e taybstd Je€ Nt nvdriiohi Bgldkes to
rroline, | o imdazolidine,

ude r I|d|ne

d%iﬁdgzgﬁ$ﬁ%§ p§?2£ﬁﬁeP§¥ﬂebY;ﬁ?FaESFT?hE oxazol i di ne,
(08301 i ne, thiazolidine, thiazoline,
1, 1- di oxi dot hi azol i di ne, 1, 1- di oxi dot hi azol i ne,
Gflsoxazol i e, isoxazoline, isothiazolidine
i sgthi azo e, 1, 1- d|e¥|d0|soth|azolld|ne

0 OX|oo|sonbfzoI|ne t et rahydr of ur an,
er of ur an aBydr ot hi enyl , di hydrothi enyl, 15
1, 1- di oxi dot et r ahydr ot hi enyl ,
[bﬂgqﬁioxidodihydrothienyi, di oxol yi, dioxol anyl and
the [ike. O these, pyrrolidine, imdazolidine,
whereiRydr of uran and 1, 1- di oxi doi sot hi azol i di ne are

Ahef gr abl an Byt I@ld1dynewpnk A albahyidi@lUE alere®ed non-aromatic
noreabl e, and pyrrolidine is particularly preferable.

10
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20 [ 0040] Ring A optionally has, besides ring

B and X. group, one substituent at substitutable

positi on Exanpl es of the substituent include a C3_10
% Ioa I group (e.g., cyclopropyl, cyclohexyl); 25

f‘ § T2 aryl group (e.g., phenyl, naphthbyl)

opby ahdlsl gn smﬂjslomhﬂllg(fmhér toirFtsubsed theentse seilngct end
r a Cl. I p [ tu b

;1( anas fiogéa:n cgqél @HZ a % 2chgl é{ozup’) §(t3% %?61) Lras

€0 Gl k%w 2gr Gup @bzt pon&(Q)yCIéubstltut ed by 1 to 3

habege akheps, and (d) a hal ogen atom (3) an
aromati c heterocyclic thienyl, fury

ByFT B bb?ffarzlcﬂlyprom?ﬁ éiﬁh%ﬂ%t‘ét F’a‘%ld?’%ﬂlmlé%&ldd}il 4-

thi azawil ) sxadicagel yl; 35 thiadiazol yl) optionall y
substituted by 1 to 3 substltuents sel ected from

S e P PR L A Al SRR R UL AU o
ba}mg@ranal@r&ud (b) a hydrgxy gr?up, (c) a Cl 6I

ut e al ogen
2 g O R O DR P b Eth et b £ 29

hel erldeyel j acgrieupc{®.;g.andt et r ahydr of uryl ,

| h i di .
T72 PRS- {0 BIPE BN DYy REREDH (Mo sainasc

b} S1igabst ] aamricsased ect ed from (a) a ClL 6
Q{gyg ALAUR, uptional ly substituted by 1 to 3 hal ogen
Oat S{ms (b) a hydroxy group, (c) a Cl1 6

9¥k4)>§>¢l§réh$f@§trl onal |y substituted by 1 to 3 hal ogen

?iéwn%he compound 64) t1%e @%b@gfﬁbﬁgfaﬂbdafﬁh]159ﬁéré§h.Qﬁﬁg A’ is a
roup (5) an am no g{ei up optionally nono-

IR RERTFP2EHDH AteHeR 119 okl et ey ffPé‘ﬁli’e(Ia)SuBStltUted
6} _dhealskyht OheuR opldanal kyosubstitatied Byolptéhdan oxo group;

PEQ‘D%Epro&rug '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
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
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 “C;-3 alkylenedioxy group” in the present specification
means, unless otherwise specified, methylenedioxy, ethylenedioxy or
the like.

[0036]

The “Ci-s alkyl group” in the present specification means,

11
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20(b) a C1_6 al kyl -carbonyl group optionally
substituted by 1 to 3 halogen atons, (a) a C6_14
aryl - car bonyl group opti onal ly substituted by 1 to 3

hal ogen at ons, d) a C1_6 al koxy-carbonyl
]cﬁ?% BE}P‘?’EIHa‘IeI §P%‘Eﬂbf§1efjt uhed gy thet 3 P?BH&I'odéﬁprOPyl R il
ﬂ‘idﬁiﬁ:yl(eéeca—lﬁi_yﬁ adétytl—sutipﬁpengpwmdo@egtyl, neopentyl 1-

I I t hyl sul I
SNPEEPY by 1o Bert S-S0V or <bBe ORIy s bey (o B By Puev?
byB—ﬁlmetByltaitQQenZ-aitmlyﬁbutyl oxf xha Tikebanoyl group
ti v b 0
opt i ondid y TanarRl, oy Th B heptat Mebh el S Shans,
lélgl)esanoahmaecSh@cc:eﬁl@dycm@ogmugﬂ(@yg promixeny i sopropoxy,
gdﬂ&%@ pygéﬁh@oxypyééﬁu%h¥bxylrgéé%lghy$xy ?tEﬁgclﬁﬂe’35

oxazol'yi, thiazolyl, oxadiazolyi, thiadiazolyil:
[®374 C1.6 al kyl - carbonyl group optional Iy

subst idHy ed) rﬁik%g§ncégﬂﬁﬁ§l §4dur Gh. tﬁ% present s ec1f1cat10n

al koxy- car bonyl group optionally substituted
RSt PEkFtS OSEPREEd SPRERT19h) mﬁt]h%ffyc?j’éﬁo%h’bmetm)‘y%arbonyl
o xgbkexan gl oupr t-dd ok Ggatbdayl1dr agnd 1igeoup (e. g.,

phenyl G.al kyi sul f onyl u
ety 6o 2 R U B gTo L00 P oS anFofRAgt fication
rmq:ﬂﬂsonahlg/S$l¢InhErwmeedpby1ﬂletd3 3chaybgeropsndEl, b(E8ineayl,
C gr.ou otlona 1 e d| sbstltut dby
R e AR e R o LR L)
opt [ orﬂéuel ycsubstrylmae:ﬂmbyl lgtayp3 hal ‘Jgepratems,spe@fibjcation
| 4 (&9 hy

R R R TR AT R
@aﬁwwéawwl) oppthicoRrakey substituted by 1 to 3

3g@gen atons, (c) a C6_14 arylsulfonyl. group (e.g.,
phenyl sul fonyl ). optionally substituted by an

ar omatThe het-erdidydFhte g?rr@ﬁﬁ"(én ghe pReERt Sppsiffgation means,

anels@ybth@wlaéo kdci dikkdagoing1tnt 6} rezgliyhio Ogﬁbﬁw{:hlo,
f hi azol di apol yl, ,thi adi_azol yl

LSBT LU et o PUEY LRI 2 o SO 00 TH20" (IR YEYL fiyl pert-
mytyilaylic, pemazotyle, iisbgezolythiot, eﬁé@mlltyhthmganel yi,
§€H§3§9L¥§1tﬁ¥é? hg§§Heglb,t{go(¥x%%g£¥ ’1,1—dimethylbutylthio,
2,2-dimethylbutylthio, 3,3-dimethylbutylthio, 2-ethylbutylthio or
the like.

The “Ci_¢ alkylsulfinyl group” in the present specification
means, unless otherwise specified, methylsulfinyl, ethylsulfinyl,
propylsulfinyl, isopropylsulfinyl, butylsulfinyl, isobutylsulfinyl,
sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl,
isopentylsulfinyl, neopentylsulfinyl, l-ethylpropylsulfinyl,
hexylsulfinyl, isohexylsulfinyl, 1,l1-dimethylbutylsulfinyl, 2,2-
dimethylbutylsulfinyl, 3,3-dimethylbutylsulfinyl, 2-
ethylbutylsulfinyl or the like.

The “C;_¢ alkylsulfonyl group” in the present specification
means, unless otherwise specified, methylsulfonyl, ethylsulfonyl,
propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl,
sec-butylsulfonyl, tert-butylsulfeonyl, pentylsulfonyl,
isopentylsulfonyl, neopentylsulfonyl, l-ethylpropylsulfonyl,

12
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(10) a thiocarbanovl group optionally nono- or

di - substi t ut
substi t ut ed

ed by C1 6 al kyl group(s) optionally
by 1 to 3 halogen atons; (11) a sul fanovl

group optionally nmono- or di-substituted by Cl-6 alkyl
Igew&su 9n¥ept Féwawsgaﬁ@wkruﬂea Bimerhy st Havddenyl, 2,2-
ﬁmylﬁé@lsﬁleaﬁﬂoxm grQuRsthy18ht @ SW dbAXY, @oup;

B TSR St

al koxy grou tionally substituted by 1
g@@cfgﬁgfron1(a) a hal ogen at om

(dm39a car boxy group, 30(c) a C1_6 al koxy group, (d) a
Cl 6 alk b t I I, bstit
to_3 %n%zxaf% gn%ﬁ&% lép ogp%%%%tj_g %L{: ‘ci*olt:géilie opbcgonally

amthergs g ioptedriad byensuhxtlmnedt substituted by

bst f
cubst UG SShEct AN £ QB JLOURAM.S of o
ghw@pbezeignonearmmﬁﬂmgxyyteanyghal¢3¢xnnbélytinnaﬂebysqbstltuted
1539 o:r)ieh Qu@h@’m"‘for( 11:§ g ‘r’h 1%;1],1§e aﬁﬁjr%ﬂ.@ﬁye gE} Bpollne,

enzyl oxy (17 .44 arvi oxy group g.
*ﬂ*@ﬁypbkganqnapﬁ;¢%qqigy? qyggyoélq;qp, @yrazoline, oxazolldlne,

Sldowhigar bLQﬁ)éEQl(JydlgfeOUEhiﬁcﬁlneacftijcﬁlS)(ldothlazolldlne, 1,1~
car bony ) (19) a C6_14 ary| -carbon

tartbut 1
6%%%%94&%5/ Js%@fzmﬁlét? 'y 59X3FP 1308, swstﬂlﬁﬁeﬁ%mer
fseatmtaealﬂ‘zfeqrm i&ilo&lﬁa!\.&glﬁﬁa&b@milﬂ'}dl fbdiaxi@bisothiazoline,

al k ro optionally substituted. b | agen .
Grshby It ohR -2t {honallx sub sterBRa R e o vg Py envL,
I(1%@1pxﬂdbﬂy¢ﬁanydﬁﬁﬂm¢bﬁﬂlbdﬂﬂ]dlﬂf&¢ﬂd1hydy¢thmdmymyidioxolyl,
hIC oI|n ony 2
SR Ta5T ol Bhar ey | c2F BBRSF) BRTRAALITY dbdRrTkiciae
&gtrahydrdfuy@bsandLﬂadPslssddnxseahiazwhxdlﬁk aiﬁzﬁrkybrable,

ﬁy %ngfﬁé(gﬂﬂlkgt Eb ﬁ@ Q% & é)p e? %Bg rrolldlne
i SHREbpU D Y Aol sdeaProt

C3y. 6

a nercapto

lio gro

%Sapgrtlﬁ@kdﬂ}wtht%fenﬂbﬁykth|o) optionally substltuted
nabjto 3 substituents selected from(a) a hal ogen
aton] and (b) a el..6 al koxy-carbonyi % OUP (23) a

C7. 43 Bipgl RyPRIiCH2gH 6 U Sre PES 198 HipPt

X group, one

substituent at substitutable position.

Examples of the substituent include

(1) a Cz-y0 cycloalkyl group (e.g., cyclopropyl, cyclohexyl);

(2) a Cg.14 aryl group (e.g., phenyl, naphthyl) optionally substituted
by 1 to 3 substituents selected from

(a) a Ci.¢ alkyl group optionally substituted by 1 to 3 halogen

atoms,

(b} a hydroxy group,

(c) a Ci-¢ 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,

pyrazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, oxadiazolyl,

thiadiazolyl)

from

optionally substituted by 1 to 3 substituents selected

(a) a Cy_¢ alkyl group optionally substituted by 1 to 3 halogen

atoms,

13
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20 (24) a C6.44 arylthio group (e.g., phenyithio,

napht hylthio); (25) a cyano group; (26) a nitro group;

(27) a haI ogen atom (28) a Cl.:3 al kyl enedi oxy group;
g ar omati c_neterocycl yI cat bonyi group (e.g.,

pyr fcﬁfi}'mglr "Byrazi nyl car bonyl ,

ISOX@)Z@I yheaadbmnyl grayr Io@jlllcmlki(ynybbstituted by 1 to 3 halogen

t hi azal ﬁbonyl) optionally substituted by 1 to 3

substltuen S selected froma Cl..6 al kyl group

opt idnal hglegdssteittuted by | to 3 hal ogen atons; 30

(80)a %oﬂ%f@fdat%%eﬁo%}kl@c Gy e g OUEeQPéﬂﬁl%Ehi‘yl

substituted by substituents sel'écted from (a)” a
W@@éﬁn&%'orﬁhlewr@@épb'éxypﬂg?eéaﬁln@&( yraohitimony
SHRURziA6) %p@loﬁai@l;}‘@&ﬁs@ﬁi@&lybygi A3 (st thtnbs selected

al koxy group, and (f) an am no group optionally nono-
Br°i - substituted by C.,6 alkyl group(s); (32) a

02_1H al kepyd1kyar gupurd Q}p@ionﬁilhﬁ@)dbstﬂtlﬁléﬂpﬁﬁyi )to 3 halogen
optionally substituted by 1 to substituents sel ected
fromrRY a hal ogen U.Lfl (b) a carboxy group, (d) a
hydtoxy gyotgxy group, (d) a 0.6 al koxy-carbonyl

£ ou

o obl) sobhomarieg? e S er s prpaisrehy o 1 3 Inatogen

i oadtiopds,group(s), and (g)- a non-aromatic heterocycl iC

gro e e uryl, rmorphol dnyl,
t hi gdr?osapﬁgf‘ erq taq:gl%ggrx%l nyi, pyrrolidi nyI

pi p&lazZrngxo QIIWJQZOI idinyl) optionally subst i t ut ed by

syt %n3aﬁﬂg§tdrBH§n$1§tl%%la§§%erﬁ’onJ—r M did(shubs @i el alkyl

IhiR OB ALY S b @0 BY 1 to 3 halogen
(a) a Ci¢ alkyl group optionally substituted by 1 to 3 halogen
atoms,
(b) a Ci¢ alkyl-carbonyl group optionally substituted by 1 to 3
halogen atoms,
(c) a Cg14 aryl-carbonyl group optionally substituted by 1 to 3
halogen atoms,
(d) a Ci-¢ alkoxy-carbonyl group optionally substituted by 1 to 3
halogen atoms,
(e} a Ci-¢ alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl, isopropylsulfonyl, butylsulfonyl, pentylsulfonyl)
optionally substituted by 1 to 3 halogen atoms,
(f) a carbamoyl group optionally mono- or di-substituted by Ci
alkyl group(s) optionally substituted by 1 to 3 halogen atoms,

and

(g) an aromatic heterocyclic group (e.g., thienyl, furyl, pyridyl,

pyrazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl,
oxadiazolyl, thiadiazolyl);
(6) a Ci-¢ alkyl-carbonyl group optionally substituted by 1 to 3
halogen atoms;
(7) a Ci.¢ alkoxy—-carbonyl group optionally substituted by 1 to 3

substituents selected from

14



atons, (ii) a hydroxy group, (1.1.1) a. O,..6 al koxy
group optionally substituted by 1 to hal ogen at ons,
20(iv-) a halogen atomand (v) an oxo group; (33) a
0713 ?ralk | gro (e.g., benzyl) optionally

subsfi tUEdCBY" 1873 substituents sel ected from (a) a
03_%bhal &yl -cgabkgxyoptbomaldnd substituted byhal o n

25at b y rQup, .Cl _E al koxy group,
and(s()g?a éﬁ%laoagngg%(g(gﬂj pa{l%%%}(g’gr oup, 30 and the
I(Bkea qu@0alfylsulfonyl Agroup ¢e subshetiugulfany), Gtalykyhlfonyl,
s GEOMRLANGuBRRXG GEOLhAT t%rt@krﬂ!eg,b Rd¢8N3 X0 ogen atoms;
roup i's particularly preferable. [004 35Ring A I's
g?bfaeroéﬁpﬁm%ylsgﬁé%e@@d%hl&ﬂ%ﬂmﬁ er hét-wubeyEteted by

coB&farabt ys Pyel @bt & NGom M dazol i dine,
tetrahydrofuran, 1,1- dioxidoisothiazolidine

. ( )
opt i dha 15-6f e Frevd B GPRH b P UEREL SHisst PYuénto 3 halogen
sel eedmed froma 01-6 al kyl group and an oxo group,

nmor preferaply a_5-nmenbered non-aronmtic heterocycle

(bt PPy SYGRLBPNEL SEPRapord 4| ReTyisul FoRyE,

t et eatiyldndfongl, ikpprogylsdldonhgdt uagydbuidig)l, pentylsulfonyl)
optjonal l.y.further substityted ne 0xQ group, nore

pr e#fg?%ﬁjl%lﬁysfurbo%lla}ln%gobry ;i e? ?a%ililc?r 8Pﬁ?a%1f°%<§ach of

whi ¢4) iss Copt iaomdbhyfdnylt beours nfes bl | uttechybyubfenyd¥ooptionally

gr O%stﬂ.@ﬁgég%?r yap&ﬁiﬁrcamaﬁepégfcqlﬂzd#%glpgq%ng 5 thienyl,

substituted by ‘substituent other than'r
15 gr otipry-00431dRingyAaze kylan iopdazialll ytétnadedyl, oxazolyl,

subgi i dAh 64, So-nRARSHEGh NAR: adiazolyl), and
(d) an aromatic heterocyclic group (e.g., thienyl, furyl, pyridyl,

1

o

pyrazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl,
oxadiazolyl, thiadiazolyl);
20 (10) a thiocarbamoyl group optionally mono- or di-substituted by C;
alkyl group(s) optionally substituted by 1 to 3 halogen atoms;
(11) a sulfamoyl group optionally mono- or di-substituted by C;;
alkyl group(s) optionally substituted by 1 to 3 halogen atoms;
(12) a carboxy group;
25 (13) a hydroxy group;
(14) a Cy_¢ alkoxy group optionally substituted by 1 to 3 substituents
selected from
(a) a halogen atom,
(b) a carboxy group,
30 (c) a Ci-¢ alkoxy group,
{(d) a C;¢ alkoxy-carbonyl group optionally substituted by 1 to 3
Ce-14 aryl group (e.g., phenyl), and
(e) an amino group optionally mono- or di-substituted by
substituent (s) selected from a C;-¢ alkyl group and a C,s alkoxy-
35 carbonyl group;
(15) a C,¢ alkenyloxy group (e.g., ethenyloxy) optionally substituted
by 1 to 3 halogen atoms;
(16) a Cq-13 aralkyloxy group (e.g., benzyloxy);
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10 aromati c heterocycle. Exanpl es of the

"5-menbered non-aronmatic heterocycle' of the

"optionally further substituted 5-nenbered

non-aromati c heterocycle" for ring A include_ those

§t 1 12afet0 2EHEO¥ S ITEIB el%ed -noRL SR F CRHIEY ORYEN e

ofsit hecy 5- d‘ﬂﬂdmebefbd’i@ﬂoﬁ_f/ oftRduipC (Bed e eeyel eoopt itenal | y

is further tituted by one substituent” for ring A

eyl g @%grl di ne, im dazolidine, tetrahydrofuran

am B Cs.dieoyi doirdonhi apalupdbpei @arad 1gr efileytaltieed by 1 to 3
I r drofuran are nore preferable,

Méﬁt&?%{‘?ﬁeﬁ%c%& particularly preferable./ 20 [0044]

Ri nga)Aa optpeerldtymhasnd besides ring E. and X group, 1

to ?b)SLéb%t ' té@&tlsg%uﬁ"%%Hbﬁé’fﬂpls%bgeﬁdﬂegng§)1 to 3 halogen

Exanpl es of the substituent 1nclude those exenplified

as ¥HES%substituent” that the "5-nmenbered non-aromatic

23)e 1206881 £ron@fc 1 £ Nee £ RoBPEDEN @ALBART RRudf @émgl c

heterocycle optionally further substjtuted by
B EYRHLOAIROPY L1 RS PRI bGP PG s - PWABR RHfd LnyLcarbonyl,
HEHIRIb tBf orid¥roubsy 1 dadeph§l ) So;ftabnhmsﬁs dubapiutddhey 1 to 3

res tive suhstit ts m sane or diff
OO B e b o Bnt e 21T SRy PP G g g Euted
oxd goo@phareycpr eteisgbl e, and an oxo group is
rtlcularl referabl e. [0046] Ring A is
Sﬁferagfy “heéhber ed non-aromatic het erocycl e
(1) efaeﬁﬂblqimrchmlgjqone (¢ g damekhyll g0, ethylthio) optionally
f N,.l di ne)
SRRy LA e SR FL e By PR TRt U
sel €t edhptegsm atem, "angl kyl group and an oxo group,

rror(aopraet;?r abl ¥hx@-2a FBIHRAr gdoiien- aromati ¢ heterocycle
§ referab grrolldlne i m dazol i di ne,

r&h?dﬁoﬁﬁﬁ Rylthle gr‘?i%%)éledarscﬁelﬂzé(%’ém?j)vne)
ephi anal Ly abyrtniey geulst id. 4l ¢dpyn e i 6XnHhRuR1 tiiy)8
eferably p rroI [ gl ne or tetrahydrofuran, each of
R Fga%?)t ™SHEf Iy further substituted by one oxo
@eup, npard igrsugk |y preferably pyrrolidine not
ZUﬁstiku%ed by .substituent other than .5 ring B and X
E al5| gBls an optionally: Llner
S/stal Cut eﬂ]@eanemw Iggoup, Ring B optionally

E?Q?hb e%' gg% tseﬁg&?c l}tcg {Dla&glr gl%hgy'(e %o%yr%zg?ylcarbonyl
mmzewécaxml r i hedxade 1y hozsebaayeénpbyfidyd casberd. ,
tkﬁ%nger 3 onﬁl?x%éﬁ%nﬁgl sxﬁ%‘s‘h%@é'@)w Iiant ?esubstltuents

non-aromati c heterocycle

G -afERBeF BRI fof-ardieili 6TeeR @r%é?éﬁblbbﬁﬂlbéhawvd by 1 to 3
RdirdqRer asshst i tuted by one substituent” for ring A
hgil onal |y has. \Wen the nunber of the substituents is

Iae§§nf‘Y11ar9r2qu he is respective substituents may be
t319 saog, 1 xgilf fes@ntopt [ OR8]y Asbbbersdasbiyt uertt 3 6lhstituents
a hal ogeg atom (preferably a fluorine atom a chlorine

T3Hi ne aton), 20 (2) a Cl-6 al kyl group

opt(ao)naal hylsgdastaitbnf ed by | to 3 hal ogen atons
(prﬁgerabl¥bafluor|ne aton), (3) a A _6 al koxy
gro p) optlona5f)9 ISiBsti tut ed by 1 to 3 hal ogen atons,
(4) (@ @yapdrgro@poup,

(d)
(e) a Cyg alkoxy group, and
(£)

a Ci;¢ alkoxy-carbonyl group,

an amino group optionally mono- or di-substituted by Ci;
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(5) an am no group optionally nono- or di-substituted
by 25 substituent(s) selected from (a) a Cl1 6 alkyl
group optionally substituted by ; to 3 hal ogen atoms,
and h) C16 al kyi sul fonyl group optionally
sub¥ttufea®{®)i to 3 hal ogen. atons, 30 (6) a

Em)- ar ot bekdretlegocys! yd.gar bethydnygr, olpp{opegy]) optionally
t hi r phol.i nyl carbonyl . .

i&os%qg’é?%‘?ob% pﬁ%l?ﬁ#ég?’%%eﬁlyﬁ ShE T Ealr FY  subst i t ut ed
by lat @ Basodrst iatuents selected froma d..6 alkyl

gro pt.i stituted by 1 to 3 hal ogen atons
and h% f’?%ﬁa{ ?r%‘?@f erabl e. [0049] RingBis

pr ef@r abhydeoyegzever ri ng optionally further

subgdy tuted byl Lo AsyRstidyents sel ected from (1) a
hal ogen atom (preferably a fluorine atom a chlorine

at off) 2aCbs AHikeEYa¥®BHP, (2) a C1_6 al kyl group

opt { ONah! ¥mSMPSrbhiyt §skicBK1ly ti3hal eged -aleBBituted by Ci
(preferably a fluorine atom (preferably
t ri #H00r GREERA)Y, and (3) a C1_6 al koxy group

g plr ef jeraalby-dRirAexy ) nairoenal 1y Goubstd iqut, edebyatlydrofdryl,
al ogen atons, ..(4) a.cyano.group, . .(5). an_anino,.aroup
et R S R Tl T L e M SR

sel eidead zingIn thiazolidinyl(adptaid@hlbyasubstignbeg by 1 to 3

(pref.erabl Xn{rsetslyl ):t%c?tﬁlr%ﬂal |y 10substituted by 1 to 3
a

hal %lbbesr?la ons, Kyl sul fonyl group (preferably

met hyl 6l feoRyd)aloptli oneud wpsabsalwitsedsbitutedobg 1 to 3 halogen
hal ogegtcgrfsorrs, and (6) a non-aronmatic

het erocyc yl car bonyl group (e.g.,

t hi onofPholai RyHERivh GRGER -

1- oxi defshiyoaDE phali kBY, A RRX¥h i JRORY SMsddituted by 1 to 3
substituted by 1 to 3 substitvents selected froma

Cl_G arddhAdegr st opti onal |y substituted by 1 to 3

hal ogepiv)atoAs1oddM020mRi4i B is nore preferably a
benzenza ring ogti onal 'y further substituted by 1 to 4
subst i tUeAfisO%RIFBA from a hal ogen at om

(33) a C;,3 aralkyl group (e.g., benzyl) optionally substituted by 1
to 3 substituents selected from
(a) a Cy_s alkyl group optionally substituted by 1 to 3 halogen
atoms,
(b) a hydroxy group,
(c) a Ci_¢ alkoxy group, and
(d) a halogen atom,
(34) an oxo group,
and the like.
[0041]
As the substituent, a C,¢ alkyl group and an o0Xo group are
preferable, and an oxo group is particularly preferable.
[0042]
Ring 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 C;¢ alkyl group and an oxX0 group, more
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20 (preferably a fluorine atom a chlorine atom a
brom ne atom and a G _G al kyl group optionally
substituted by 1 to 3 halogen atons (preferably a

fluorinpe ato referably trifluoronmethyl). [0Q51
BHOEP CEfbOaPRENEeS P RG-S e & BB el i (g torenly
benzanaizd, rindgapqtidanal | yetfriahiyhesfsshstifit ed by 1 to

. substituents.sel ected, fro ( hal_ogen. .at a

PP S RSy b Gt AR g by one oxo
doraop, neozd grrpferably pRyreliCling ak kidtmghgdpoptinenakdly of which

L a ( r ; -

Y CAEALHLEL, Do oo 0L CRD, B O BT ALY Bptarss
rrgfrrably oyalrkexying ogp §prufigpnabd yosheuhskijuent other than

Optgd anghd ¥ subgbituted by 1 to 3 hal ogen atons. [0052]
35I'n the enbodinent, ring Bis nore preferably a

H¥2éne ring further substituted by 1 to 3

subst igik@nhs selechbeeh di0my( Hhrehdrakeen 1@ 5-membered non-
(preferably a fluorine atom a chlorine atom a

iHE lé‘i‘tyﬂ‘Ff,cYCITZ) a Clr _5 al kyl group optionally
subst iddsmpde HYo £l the S5-hampgesd aiaivarbpsefehabbyo@/cle” of the

e AL ettt T s i) 802 s

substing ud'ed rioyude ttho3ehalogerr atonse ‘[500&8pered non-atamatic

jJrent . I, rthe p a__. .
hReBRREH AN thl O nabErod PRSP e R o Popttonanty
Buitderesufgtdputed by one(dybstikakotyénfat oimg gr-ef F afigse,
| ; ri b ' _atom,
ifz’iﬂ?gg?:%‘f% R G e bt T ona Ty SUEt Frar & by 1 o
q%&ﬂ@g%@ﬁhﬂﬂﬁﬁﬁﬂ@ﬁﬁéﬁé?aEﬁ%i%§aPﬂ90rEXﬁ?O&#@h&e and
{drahoaabitahl ale 6103 breBd¥hble, and pye3db18diek &s particularly

al koxy group (preferably netboxy) optionalty
preferable.

[0044]

Ring A’ optionally has, besides ring B 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-
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]

As the substituent, a C,.¢ 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 pyrrolidine, imidazolidine, tetrahydrofuran, 1,1-
dioxidoisothiazolidine) optionally further substituted by one
substituent selected from a C;¢ alkyl group and an oxo group, more
preferably a 5-membered non-arcmatic heterocycle (preferably

pyrrolidine, imidazolidine, tetrahydrofuran, 1,1-
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15substituted by 1 to 3 hal ogen atons, wherein the
substituent is bonded to the -position and the
trifluoromethyl group bonded to ring B is bonded to

the 5-position, with the bondi n% position of ringthe
4195d Pt p ORI 12490541 RO PRALORRL LYy THEEEET sSUPaF%HétrednBifeone oxo

PrRIEr ably @rd¥eRZBNE dyirng] 1 @piesent &ekdbyydkBeufHy,Mdbkéh of which
erein

L%I"é’&]éﬁn% JanfC‘ﬁFE?BrJd—%szlgu*ﬁ%\gﬁﬁ fe® a‘%"&mgraué'hlp&r‘rthﬁﬂarly
piteigranl Prpnidee i di o not( 2pbst iIELt6dabK WubgE Othgent other than
op ti nallyxsubst|tuted by 1 to 3 haic 30atons

fpre era%lyga %Puorine aton) (preferably trifluoroneth
J0a&71 (3) a C1_6 al koxy group (preferably nmet hoxy)

Opti OE@!}%} %u9§téﬁ l%%%?mpé/ll Eﬁrglr g@lﬂt%'asbenzene ring.

Ri ng parficu y prefer enzene ring
r epr estimoed ostimnaliy h@ﬂln@lealdei)%npOBS@}d whérefgqramethyl

éﬁ)up(, 1)L fo h@'&ﬂ@ﬂlﬂﬁs( RE egtﬁis%gltﬁt&)lfé %@Eh@for@t oﬂia.nﬁsles of
lorine atom a bromne ato Cl 6 alk

@*reo FyCEpt el Fpchidrttheae e%ewlﬁ%%d 335h ébeg‘éﬁfb&ttéﬁ’éent”
(oraf.arabl an axbl yesipe taboMnd prehefddad non-aromatic

%éﬁ;ggggrOWthyéﬁE 1q?kp85 ¥§%;E?bé§%%i hgteggégzle 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.
[0048]
As the substituent,

(1) a halogen atom (preferably a fluorine atom, a chlorine atom, a
bromine atom),
(2) a Cy_¢ alkyl group optionally substituted by 1 to 3 halogen atoms
(preferably a fluorine atom),
(3) a Ci_¢ alkoxy group 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 Cis alkyl group optionally substituted by 1 to 3 halogen

atoms, and

(b) Ci-¢ alkylsulfonyl group optionally substituted by 1 to 3

halogen atoms,
(6) a non-aromatic heterocyclylcarbonyl group (e.g.,
thiomorpholinylcarbonyl, l-oxidothiomorpholinylcarbonyl) optionally
substituted by 1 to 3 substituents selected from a C;¢ 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,
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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 nore preferably 0, CH2 or Sy [0061]
As anot her enbodi nent, X is preferably O,
CH22 Zomepssatahp, 3(0) or 3(0)2, nore preferably 0,
CH202) GHZ,_,Sh1kBCH2o@M )opttiogé D)2, ,sub8t Asutaiiobier to 3 halogen

nmbodi t i f bl. d. 0062 ,
o R S e e e L S T B 6 e (e R ety it Eluoromethyl)
f ol Kdnian@:.¢oaPawydsrofrCoppe etk -yAne 2Bk oowpoiemhlly
' ePLaSEILRYofYd e [0 T3, [ 00531 [0064] wherein

ring Ais ed ‘non-ar ona

(pr et eralsiygnpygrabr di ne,
tet quyaqlr %Hﬁ@ rO:lllpl(_)%'lg_ﬂ

optionally further su

i m dazol i di ne,

CH20, OCH2,

I'¢ heterocycle

dﬁéhg9iﬁ Jﬁ %%obijgﬂﬁ%}ituted by

stituted by one substituent

sel @ehdd PBR{® GElectRkyFoBroup and an oxo group;
ring Biis aacg_qnzﬁ@q gka@ ORIk @8k TELPEY optionally

substi t ut ed

substituents selected froma

, l1to
hal ogeﬁu%stt&ﬁ\u¥ﬁﬁiéiryerla51>y3 PFPgeRi HeP™roAf9a chl ori ne
atom amd |_Ch1kyl sah kyhy Qre@eppOopstamabbyy siasli sut 8chs )

Py 3, LS i ogeh, sLom Lprc 3 gBly

a_fluorine ato

a3ogen 5 I GPS o br

a sabt 4 heneafomatic heterocyclylcarbonyl group (e.g.,

thiomorpholinylcarbonyl, l-oxidothiomorpholinylcarbonyl)

optionally substituted by 1 to 3 substituents selected from a C,¢

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

(preferably a fluorine atom, a chlorine atom,

a bromine atom) and a

Ci-¢ alkyl group optionally substituted by 1 to 3 halogen atoms

(preferably a fluorine atom)

[0051]

(preferably trifluoromethyl).

As another embodiment, ring B is more preferably a benzene

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 Ci¢ alkyl group optionally substituted by 1 to 3 halogen

atoms (preferably a fluorine atom) (preferably trifluoromethyl),

and

(3) a Ci_¢ alkoxy group

(preferably methoxy)

substituted by 1 to 3 halogen atoms.

[0052]

optionally

In 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),
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[0065] ip [Conpound 1-B] A conpound represented by the

formula: [0066] [0067] 15 wherein ring Ais a

5-menbered non-aronmatic heterocycle (preferably

pyrrolidine, imdazolidine, tetrahydrofuran, 1,1-

di oXfHG SothtHedi PaPHR)CRSPPROREY IS7oFt tHES BYibbtha G balogen

by etensubstiétnly sefridradef sodm)a (Gleférabllikyli frotPmethyl),

and_an oxo group; ring Bis a benzene ring optionally

furA@r substituted by 1 to 4 substituents sel ected

frons) (d)c.a hbkogegratmnipipitetaslabing thofy)uopt henaitlym

a chl.ori.ne.a.brom ne at.o (2) a C1_6 al kyl

gr oﬁlf)bsc)tpjtrﬁugﬁgl %/ sﬁBs?i}%amoggnb?/t %o 3 hal ogen 25at ons

(pP=flerably a fluorine atom (preferably

trifl uf’é QRL Q%Léﬁme(n%), 91%'136 18l KOXPheGr AR (pqre%gfélgﬂ} Y3 benzene
y) y substi ogen

met hoxy) optional uted by 1 to 3 _hal
atemsfurthay sulefFanetest dypone (BbsaatupathGegre from

opt i onal Ik 18089-at0h ¢hrSteisbh Ut ed RBY 1 S4Bt UBNEKDrine atom,
selected from (a) a Cl1_5 al kyl group (preferably
met RyPYomsHei 8y substituted by 1 to 3 hal ogen

?t Oltf.fﬁ) aﬁlrbmq_s alkyl gtblp &g€lohaal kyWupukiomEdd 8youpto 3 halogen
prefera

|y nethylsul fbnyl) optionall t t b

P S narg e Htunt, Farhe BEo HoHESTEHae ¢ fruoPomethyl)
het en@cycl yl carbonyl group (e.g_,
t hi rphol i n} zbonyl , 1-0oxi dot hi.omor phol i.nyl ca
opt i?ggaﬂ?:)’/“ss% Sa %f: F b(}jjrfg o YS%EF% e)réJ glé%?%%)t )ed
fr omlestritaltky| bygrlotp dptdlogehl gteubstituted by 1 to 3

] ' ¥ O3_ 1 'oﬁj£% e
?%‘ﬁg%g{‘]t %o%’f@@gﬁ%&il 3?§§,ge%&2°s§‘;§l)g,3§ %(1 oéiL Gt e
St o uorope i) Zronp F@dRAHRo p:’rr(gvinégj hondgd to the 5-position,

&f’ﬁl?xtﬁfesb&%d;(rid ipEEy@{d}IT%tfhﬂﬁdj’fh?%)éthé, l-position.
thiazLsn-5-yliacetic acid, 12-oxo-1-[3-

{P?%4)uor orret hyl ) phenyl ] pyrrol i din-3-yllacetic acid,

That is, ring B is further more preferably a benzene ring
represented by the formula:
[0055]

CF;
[0056]
wherein
R* is
(1) a halegen atom (preferably a fluorine atom, a chlorine atom,
a bromine atom),
(2) a Cj.¢ alkyl group optionally substituted by 1 to 3 halogen
atoms (preferably a fluorine atom) (preferably trifluoromethyl)
or
(3) a Cy¢ alkoxy group (preferably methoxy) optionally
substituted by 1 to 3 halogen atoms.
Ring B is particularly preferably a benzene ring represented

by the formula:
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(3-[4-fluoro-3-(trifluoronethyl)ohenvl]-4-o0xo-1, 3-oxaz
olidin-5- yllacetic acid,

4- 0x0-3-[3-(trifinoromethyl)phenyl]-1, 3-oxazol i din-5-
ir@‘}f’o{"deti c ac
EB-[Z-chI ro-5-(trifluoronethyl)phenyl]-4-oxo0-1,3-thia
i -“yllacetic acid, and 15

hyl yp#eny1l] - 4, 5-di hydro- 1Hpy.."..,:01-3- yl }acetic
acid e excluded, or a salt thereof. [0068] 20

[ Co dnd 1-C] A conpound represented by the fornul a:
[ ORI [0070] 25 wherein ring Ais a 5-nenbered

non- tic heterocycle (preferably pyrrolidine,
in?ﬁ%%%ﬂ?ﬁine, tetrahydrofuran, 1, 1-

di oXi dsi sot hi azol i di ne) optionally further substituted

by ene aS%Q%é;érU%%mS%fé?Ee%QbH oM ,6hife AHdowl 9r@URrine atom,
and an oxo group; ring Bis a benzene ring optionally

f urg HEordaps2Famit @4 by 1 to 3 substituents sel ected

from) @k, 2 dmalyagercdt Apciprel By abbytarfdddobiNe @ @Mhalogen
a chlorine atom

a bromne atom, b) _a Cl1 6 _a| kyl
o GO (PERETT P 8uBstiien By (87 4rTAtgehs b pgonethyl)
(poseflerably a fluorine atom (preferably :
tilfaupronmethyl), . a (ch,a Cl 6 OXy.gr
(pref € abl Eé?%roﬁ/) Egb‘%’i §¥%134| %gub@*? ot 2 ‘%‘;91 {5 S(0)
tBlSagen RUNVECHE;, &Md) 2, CK.3 ©)0,01CH(0) B2, CH2, B, CH2S,

@% 5(0) or S(0)2, 5 or a salt thereof. [0071]

ound I -D] A conpound represented by the fornul a:
X is preferably a bond, O, CH,, S, CH,S, SCH;, S(0O) or S(O),,

more preferably O, CH, or S,
[0061]

As another embodiment, X is preferably O, CH;0, OCH,, CH;, S,
CH,S, SCH,, S(0) or S5(0),, more preferably O, CH,0, CH,, S, SCH;, S(O)
or S(0),,

As another embodiment, X is preferably a bond.
[0062]

Preferable examples of compound (I) include the following
compounds.
[Compound I-A]

.A compound represented by the formula:
[0063]

FEC

COOH

[0064]

wherein

ring A is a 5-membered non-aromatic heterocycle (preferably
pyrrolidine, imidazolidine, tetrahydrofuran, 1,1-

dioxidoisothiazolidine) optionally further substituted by one
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--00(.11 U? [0073] wherein ring Ais a pyrrolidine
ring or a tetrahydrofuran ring, each of which is
optional ly further substituted by one oxo group; 15
ring Bis a benzene ring further substituted by 1 to 3
sssttverhtse lseted tfadnf # dins faKYh HHAUBgRRC ATOAKC group;

ﬁli}{gef_:,ef_gbi Yo 2B 40K ;i oﬁ‘@ﬂfﬁal@ Cmﬁfﬂe‘}es%ﬁﬂtu@ed by 1 to 4
brom ne aton), b) (. 216 al ky

PPt RRTYE §@%§F?%tféamb§/ hplogen %%qnbdeﬁegﬁpaalanﬁ Bl ueming

&ﬂyhgfgréﬁddklﬁefétﬁﬁl Aedad ann), apkef er@dbyoptionally substituted
tri. fanoroneth

, and C r . L1 | ko
R du o(ﬁrl?é?lé’lgﬁg %t‘?ﬁ?t HB&%Q"GS’%VO?M@IV%BBSTW'& Zar%éé/rfbly
#:a flubabmgeiylat osmeg and X is bond, 25 or a salt
)%h%rﬁof 40 4] [ Conpound I-E] A conpound represented
4: [0075] [ 0076] wherein

or a salt thereof.
[0065]
[Compound I-B]
A compound represented by the formula:
[0066]

CF,
@/@ h
|
= xcocm *

[0067]
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 C;¢ alkyl group and an oxXo 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 atom,
a bromine atom),
(2) a Ci¢ alkyl group optionally substituted by 1 to 3 halogen
atoms (preferably a fluorine atom) (preferably trifluoromethyl),
(3) a C;¢ 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 Ci_¢ alkyl group (preferably methyl) optionally
substituted by 1 to 3 halogen atoms, and
(b) a Cy¢ alkylsulfonyl group (preferably methylsulfonyl)
optionally substituted by 1 to 3 halogen atoms, and

(6) a non-aromatic heterocyclylcarbonyl group (e.g.,
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ring Ais a 5-nenbered non-aromatic heterocycle
(preferably pyrrolidine, imdazolidine,

t et ranydr of uran, di oxi doi sothi azolidine) optionally
further substituted by one substituent selected froma

C2, tistagorpho hrstlsashenidn  dxextiuld ompTrip 1By scarponyl)
opt d);?dl%h'ailf/ U aer  stdhs oyt bt €8 Henreperdditd; salkktéd $rom a Cp¢
0, CH2, or a salt thereof. [0077 t% ngound | -

g7

A COHPOUAAoHR FREERE bk BYRoehE TSl o SE05tn whbns; ana
% 007 $bnuhes eion,d,5 dtHRg oft, | S(aH,pYT B9l CHlENesTH,NgS ar) ,a CH,S (0) ,

s By e Mot %o h2 8 gr oup: “ring B is &
benzerd thaxg represented by the fornula: [0080] CF3

H)O JO]—B\Mﬂ§r r1f§Ao etglll egnill?g?g?—gch(leEgi e&]%) #y?be)icetlc

uori ne at 1 Or
&i@l:; - 6 al kyI group optlonally substituted by 1 to 3

pﬁogﬁgggr g%g{%y&gﬁgwe%%x) ﬁlérlé)ﬁ FkPPoﬂtdiHhi;Pf eferabl ¥eig,

rou
(%:T@r—éﬁa%rqfﬁréttﬁe&%or@plﬁtbhb)lHh;isnsfﬂjbs qul@réd3w<a1wtléd3n 5=
@lg&%acag@lrgs and is bond 0, CH20, OCH2, CH2'
BS CHZHO,S(OC,,SOZ
)L’2 %‘ tseéilzmznetay yPRenwl I hedars@zolidin- Yacetic acid,

{3-[2-chloro-5-(trifluoromethyl)phenyl] -4-oxo-1,3-thiazolidin-5-
yl}lacetic acid, and
{5-0x0-1-[3-(trifluoromethyl)phenyl] -4, 5-dihydro-1H-pyrazol-3—
yllacetic acid
are excluded,
or a salt thereof.
[0068]
[Compound I-C]

A compound represented by the formula:

[0069]

CF, °
DRy
\\‘COOH 0

[0070]
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 C;¢ alkyl group and an 0x0 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 Ci-¢ alkyl group optionally substituted by 1 to 3 halogen

atoms (preferably a fluorine atom) (preferably trifluoromethyl),
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[0082] [Compound |-G
-(1(38)-1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3
-yl l oxy)acetic acid or a salt thereof. 5
-({1-[4-chloro-3-(trifluoronethyl)phenyil pyrrolidin-3-
yl 13 fanyl )acetic acid or a salt thereof.
3-f (@Ra53); 55]1](%5@ S SUP bk HOF HTR Jﬂé’iﬁd&lﬂ'@noptlonally
te trahydro uran- gll propanoi ¢ aci d 1%{3 a salt
t heP BT ERBRB Y hadoger A%°M5f ¥He conpound
¥ ey ©semt{2©d bgﬁzt,heﬂg‘,osrrud:@su cof, sh® foar subg,(1'), a
%(har rragg tg%l ally acceptable salt is preferable.
§Béh salt include salts with inorganic
b@&ﬂa] salts with organic base, salts with inorganic
I with organic acid, salts wth basic or
Om%{ogﬁgn% ﬁj acid, and the like. isPreferable exanples
of t her sainpownd lrepmergaric byatke i fretnude: al kal i net al
F@L-; such as sodiumsalt, potassiumsalt and the
al kaline earth met al salts such as cal ci um sal t,
2] salt and the like; alum numsalt: ammoni um
| i ke. Preferable exanples of the salt
ba%e |ncI ude 20 salts with

t'h organ
hyI am ne, g) hi ne, pyridi ne, picoline,
et hanol am ne, di et I%; am ne, triethanol am ne,
t@ﬁgﬁt ham ne[tri s(hydroxymnet hyl ) net hyl anmi ne]j,

“butyl am ne, cycl ohexyl am ne, benzyl am ne,
wheredhonexyl am ne, N, Ndi benzyl et hyl enedi am ne and the

Ilke 25Prefera exanp | es_of .the Wi 1.noy ganj
HAD A AR udjé'rm?%slr\ﬁ A ﬂ drocﬁclegﬁ’1 |f8,rg{‘:y%qu%[$r§fgn&g of

cdh, 1|a| tpiionadid, fistihleyr sw:b%twtdlte@rh)spner pgo amicgpand

f phhe S8l JWhED; tuent

or anl Cc ambofnlzref(r:1 g{r%;gfl?gﬁ%t gg%ﬁl&ce%ag acet i c rtuents
schagtedr Frdmior oacetic acid, ohthalic 30 aci d fumaric
aci th) QX@hi So&fiadomt %fﬁer%§§'§ £1MBr LA GRal, da QlilddiGe atom,
acid, succinic aC|d, mal i ¢ acid, methanesul fonic acid,
bend dHETERE i) aci d, p-tol ueneaul foni ¢ acid and t he

i kep) a ¢ alkerleg%@gbI@t@&ﬂgpiﬁssuafstimeaabp W#d1 3 halogen
baS|c ami no acid_include salts wi th argini s
o1 i PR ToEY| FKBLUOSSPP of Wb lB LRI s CbT LY R omechyl
saldnaM th acidic amno acid include salts wth
aso rtlc aci i utam c ac and the lik 084
o ol S HRS i PEpFeEmeleHy T e SPOrRA SN 1)
or smlfsezlftotemlka/ @l ty» % Hexlegnafitems;t ende al so referred
{o a%oggnpound (I') collectively) neans a conpound
WHiTh 'S’ converted to conmpound (1) by a reaction due
¢ aasaghzimreodn gastric acid, etc. under the

inol ogi cal condition in the living body, that is, a
conpound 5 which is converted to conpound (1) by
bxampeureni-Fleducti on, hydrolysis, etc. according to an
enzyne; Qﬁiﬁ’@%r‘é@éﬁfbd Hycenverd.ag1to conpound (1)
q¥ Qﬁdroly5|s etc. due to gastric acid, etc. Exanples

e prodrug of compound (1) include io a conmpound
erein an_am no group of compound (I) is acylated,
phosphoryl ated (e.g., a conpound wherein
ap \arkno~greup-xof conpound (1) is eicosanoyl ated,
allaRyl/at ed, penﬁxﬁanlnoca;bonylated

pet hy1- 2- oxo- 1,"3QdiHoxol en- 4-

yl ) met hoxycar honyl at ed, tetrahydrofuranyl at ed,
pyaredl i dyl met hyl at ed, |s pival oy/ oxynet hyl ated or

Sl st vl ated)
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a conpound wherein a hydroxy group of conmpound (1) is
acyl ated, al kyl ated, phosphoryl ated or borated (e.g.,
a conmpound wherein a hydroxy group of conpound (1) is
acetyl ated, palmtcylated, propa | at ed
PHRPOYE ot ereBhess ﬂoﬁreﬁomaft&ﬁaP?‘)F/%ﬁoééICi%l eRATareRlvo
%rxdﬂf{alﬂéd ani perEt yhear b@m&h@aeaﬁura@ cmnpound

erein a carbox | group, of eat rbfled

%ﬂO%%ﬁPaa?Eﬂ}aﬁe 3dingy OB y B¥ ¥ ollpy
Qibﬂﬂlfmémﬂdse(lb):teﬁ ftchyh est enkii eghouphemylan 0XO group;

esterjfied neth ester

SRR ehoF il FETeTTt oabEr T Gaoost Daresy PaRgeRs AjPe: 2n
Es:tsera,fse@h: Cab, et hoxycar bonyl oxyet hyl esterifi ed

t_hal i dy. rified,
%gfh%?%grémgég%l 3- dloxplen 4-yi)methyl esterified
E3&17dhexyl oxycar bonyl et hyl esterified or

l,aq1 flatied) and the like. These conpounds can be

pr oduced fronrconpound (1) by a nethod known per se.
30 [ 00B3jompound  repaepeRerUSYE RS dOFpBLRd (1) may al so
bso7@qe which is converted to conpound (I) under a
physi ol ogi cal condition, such as those described in

ENAKUHI N mo\KAI HATSU, Devel opnent of Pharmaceuti cal s,
Vo 7, gn of Mol ecules, p. 163-198, Published by
5 SHOTEN, 1990, [0086] Conpound (1)
¢ a. solvat tl)nydrate) or a non-solvate
J., anhydri de). In addi tion, conpound (1) may be
t ]ed wth an isotope (e.g., 14C, 35S, 1251) and the
i kKe. Furthernore, a deut eri um convert er

WMEEemn 111 is converted to 21-i (D) is also

ﬂp§§5§g>3) B¢ ogpaH r%] a[ QQ%ZLhydrofuranqol%ou@gch of

or ap dru hereop ereinafter soneti-es to be
%ﬂﬁﬂhevﬁaPEﬁ#Qﬂa nyeﬁ$MeﬁeseQﬁﬁyﬁyﬁeddnyrqme presEip/
VLR EON) HAaShOW1XirehiyseARE 5ANHRE rdsRE1aS an
H?ent for the prophylaxis or treatnent of various

dses nentioned below in a mamual (e.g., hunan,
gpuse, rat, rabbit, dog, cat, bovine, horse, smﬁne,

] iITectly or in the formof a pharmaceutica

ion by adm xing with a pharmacol ogical |y
ble carrier and the like. [0088] Here, exanples
of the pharmacol ogically acceptable carrier is include
vari otig organi c or inorganic carrier substances
C@hﬂﬂntronally used as preparation materials, which
are, ﬁ% gd as excipient, lubricant, binder or
dISI egrant for solid dosage forns as sol vent,
sol Rfbitki zi ng agent, suspending agent, isotonicity
agem)’ bHLiS&erP%t%ﬂo‘iﬁk%Jﬁr%BWt fﬂﬁlokiﬂé“aq:om, a chlorine atom,
preparation,” and the Tike. Wiere 20 necessary,
pr epAERMLBA ek )i ves such as preservative,

ant kgx'ad@F%’al 105 88kp @&@Sﬁgﬁﬁj sapdtihe-dd 59 Eatfb & $810gen
be used r ef erable exaq;les

exc HAmsnt PFHEa15de Y| écfjdé"ém?u%\‘%“ D-RERHT13RLY triPfiorometnyl)
D ser bi t ol , starch pregel ati ni zed starch, dextrin,

| | | I ubst.i t ut ed ,
e A ke fetie | GRattety: HeRSwe0ngPELPIT e,

gurmwsahrtatecplﬂy al aa, 3 [Hglyeandysrsousngi | i ci c acid,
LY BetLe &l W LU ) 168! & (@R, MINER)Mscr,, s(0), cs (o),

onetdsr Fcate.
S( )CHzr 5(0),, CH;S(0), or S(0),CH,,

or a salt thereof.
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Pref erabl e exanpl es of the |ubricant include nagnesium
stearate, calciumstearate, talc and colloidal silica.
f 0090) Pref erabl e exanpl es of the binder

I ncl ude pregel ati ni zed starch, sucrose, gelatin, gum
il c, neLhylcellul ose, car boxyrret hyl cel | ul ose,
sa:minpmndalhﬂxyrret hyl cel | ul ose crystalline 35

cel l.ul ose u rrannl t rehal ose xtr|
pE{JI (ﬁ%k ai—’[:h}aﬁ ;%PE%IPEF &%Ehen |1 pyrréll -3- yl}oxy) acetic
ayidt @xyprw]ytl eehgdTel | ul ose and poI yci nyl pyrrolidone.

| d oo R TR A B b R L SRR LR S

Eh]%altiﬁﬁzh)rmtyﬁefﬂm o8l huslse theBeRum cr oscar nel | ose,
Of'éH‘ §§‘)r—l%@i¥,”gtﬂ’5}’é (%E%SEE; (ﬁn!e@ﬁh)aﬂﬂé‘é% Hétx%lﬂy'd%?uran 2-

aci'd and | owslbstitute roxvpropyl Cel | ul osé.

ybogppancic aghdeperalficdtekB#iiAds of the sol vent

'[dee wat er for injection, phyS| ol ogi cal br| ne,

Ri nger's sol ut| on, aI cohol , I ene

pol yethy FoReLGISEaTe SOBaHIOFPERasaPregiY ToF feTyie (D or

aifnd feehtdaseed, Oh|phaﬂaabeiG@iﬂﬁl&yeaéﬁﬁﬁteblefsdjﬁa1s preferable.

qu i1iz] gen |nclu e ene
31 Sngk g%@o?a DGR ?o?a&‘%/r eﬁglf lnor enz }?ase’ salts with
dmsg'mna:t baset lkanok, with sanrooniet hand, aaichlsesi‘em glrganic acid,

éildtest napR! L, e rsé’cdléﬂ’@ gﬁil?oo%%&‘é Sodi tgg‘g%dcé ate,

um sal’ c e an um acet at e.
Pr ef er%mf@rehthpées tdfe tdgspehdiwighatjeengariel bage include

Mafla_&}né{?%f s%li‘EE agcrsteatyhiifd %taﬁén%c%!s@%umsé)&htuﬁhd the like;

aury fate, lauryi am nopropionic acid, |ecithi
BEFRAPRORR TN ERFDF %Peltsbéﬁﬁ}étar?oﬁé&ﬁf‘r%Isé‘lltdema%}}%?éé%“yfalt and

fRNaskear af enidld 508l iakRon 26 hindeophd Idhe pOkyIer's

such as pol yvi nyl al cohol ponV|nyIp£rroI|don

sodi urhXEHCEERYFEIRAPLET | 4 08, Skt AYHE eﬂ‘%ﬁrﬂsce%ase include
Qa/ptrh dsowﬁntmlméelhwélxﬁ)ﬁ@, Iﬁ)éﬂwmh ;aInEyé,cqiyllruamﬁﬁ picoline,
roxvpropyl cel ul ose .and the like: polysorbates and
BTGB A € Ry GEAGL obF LHSPBP - BHme" 25y of or abl 6
'emqﬂheﬂmé trtie (hgot oyimeithyl ageily] amilaide tsotilmylamine,
chl.ori de ce D- manni r L a
%¥clohexy1 EenZylamlnSfe%%ﬁ%ilohgg fﬁmﬁﬁ é ggNthe
Meﬁmylehnﬂmdbamreer saingluthe aJSLk;ehosphat e, acetate,

car bonﬂeef’er%bié CINC. Fﬂgst&f ‘Jél'ekgalt?’q\ﬁ @I[tga%ltéxggpé S&hclude

of the soot Pr ef er abl e
exdrpWash diyctrl@@hbwesce ragadi vbyq'irmblreiﬂec ;?avrléoxyb*ehlsz eﬂCld

§ﬁﬁﬁﬁﬂk°599¥t@ﬁ@gphaﬁﬂgﬁblalﬁﬂthe phenet hyl al coho

dehydroacetic acid and sorbic acid. 35Preferable
exanpl Beefsrabhe fPeRF dahttheneptideridh PF%"*lCa%b?b‘aR%Wde

stk d hethi K&mic acid, acetic acid, trifluorcacetic acid, phthalic
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric
acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like.
Preferable examples of the salt with basic amino acid include
salts with arginine, lysine, ornithine and the like.
Preferable examples of the salt with acidic amino acid include
salts with aspartic acid, glutamic acid and the like.
[0084]

A prodrug of the compound represented by the formula (I) or
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Pref erabl e exanpl es of the col orant include agnmeous

food tar colors (e.g., food colors such as Food Red

No. 2 and No. 3, Food Yell ow No. 4 and No. 5, Food

Bl ue. No. .1 and No. etc.), water_insoluble | ake dye

Flee ormule yif’ ﬁurW%%ﬂJtna’oFFef he-ab6val e FEr8RERR dquées u%ompound

pod:ollaécﬁil\lrélﬁz) a@ch nat dbﬂﬂ)oxﬁiﬁewﬁﬁclg is t3n€autidene, compound

h ferric oxide re
LRt BoLeae g SisdtenrnEh Bt P AT st Qi Ee - undex the
slagciha b cadicpat asisiru ring tly@vlrlrviingl batye, tAspaid,are cangbund

¥1 L 094 S of the .dosa e orn1of
ich is eonverted to c ound g ox1 ation Pn,
e aboveé-nent1T onéd EPiaceut’ cal 03|t|on |nc de

lmy@olpse;sareﬂq onsccsrwblmgaSOtaable@tzsmao a( icnoborsid/eshgfh is

T Ot T by T g P2bl 1<), a3 peLge L ee acid

€%dhcl usi ve of soft capsul es, n1crocapsu|es) gr anul es,
powder Sy anti @6 NSS +nEYH HR$ru e Bl SbifttinaS YEPERSh A8S |
films (e.g., orally disintegrable filns) and the |ike;
%rﬁ?n}?aldéﬁt“é?e&]elag@ht@l§acﬁr%’t§’ of] eetRvRe (&) gis agglated,
§14ﬁflléﬁzaae@ﬁl§3hb8bﬁ@ﬁyl%ﬁ§d |(é1tcf QVQn@é@du&Heﬁlﬁéﬁﬁm an amino group
%Etranusqglar I,nj ections, |ntraper|tone | injections,

PTPREY Hﬁs)‘s SASPRRY L P a PP iRc ®Pe. 9., der mal
pﬁrﬁ:@&éﬁih@fﬂboﬁymmt P rmStHAOSHbRGYL, (3edgc>onreex:t4&I

PROSIi t Or i u itories ets
PRt P B R s PBR TP P el By B Tenviatea,
pirepeoyaoxydiay28tdd log. tehesmtydyptbed) saf el y

r I rall 0 L
FBR LA SR e oR TR BE) Yol %sT% Yaced
Pprlepacadi alwsphyrvated| easkorsdrtr ¢¢ - preparempamsl wherein a

I(ﬁir%xy ?f&l&"o'feéozﬁ;?dﬁﬁs‘hmﬂ QAR &4, Sﬂsﬁnﬁ%ylated
i'mredi at e-rel ease preparati on, sustal ned rel ease
RQPFAPEL Rt aRdvE Y JaitRe, succinylatemhafiaeeykates) alanylated

SOMRAsth{ DMicBR-HE, 08us¢thdds)a method conventional |y
used in the technical field of pharnmaceutica

HrEPRPEEF d’le"erFE)P %)&.ﬁFBPéyltﬂé’uﬁePﬁoW@&lE?u bed isnefherified or
alﬁpﬁmeae(ﬂgar rrat:@@@wuagam?jeﬁe{]lel ki kerbdx3098toup of coﬁliﬂsv@md (I)
cont nd.of the sent _i nvent.i in
ARl ST SomaR ey S T AR5 t: G aeos tiried,
qirefray didhincaieohyl 2 dter8bisd Ypiehldbnodtyokahyl esterlfled

Wil e, the, do f, he co
SASBLLL A oxyernyt, WACLELLAG B8 OL 3o SUIRAER O s metny1 -
Dfoxadi 31T®tcrxatlem=14 yadmenhhgl reasttleomfxmj,te di sease and

u

pibg é%g %QJZicagﬁ?n%l%{tg% g?érregl’,lf%%?egf)%ng%gﬁ%?%ﬁ%out 10
ansl 2be hike-i nThaseamoupeuwds chAe kormyodhndedfinoye cpreeat (I) by a
ndPheRt kR Pedns@ctive ingredient of an ora
&gfparatlon for admnistration to an adult (body

ght about 60 kg) as a prophylactic or therapeutic,
drug foprdiahetRs, camsolme (@PSeafan sbepadHaNivat & etk iddnverted
one to several ﬁ rtlons a, day %0096 SDuring
T SATREYVSh Gf BT & PBV%b%]r%tlu n, © S RY n%Bthés EliesE

dplriedd aish MEARSHAT Yiof HAIHK]B[DUDﬁﬁéﬁagﬁ'fenﬂaﬁkl M@ robceuticals,

At oEPHR Re MRS bane B beb L ghod ot PRgORRR

dHgENdel $fgar coati ng base, aqueous film coating base,
ﬁﬂ% ic filmcoating 10 base and sustai ned-rel ease

I'm coati ng base. [0097] As the sugar coating
base, Comppruse (I3 wmspdodvir soveate ofee gor Implratk) nods a non-solvate
gelect gd J4qmetal ¢, Precipitated cal ci um carbonate,
gelafln gun1arab|c pul I ul an, carnauba wax and the
li ke may be used 1.5 in conbination. Exanpl es
of the aqueous filmcoating base include cellul ose
pol yners such as hydroxypropyl cellul ose,
hydr oxypr opvi net hyl cel |l ul ose, hydroxyethyl cell ul ose,
met hyl hydr oxyet hyl cellul ose etc.; synthetic polyners
such as pol yvi nyl acetal diethyl am noacet ate,
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20 am noal kyl met hacryl ate copol ynmer E [Eudragit E
(trade nane)], polyvinylpyrrolidone etc.; and
polysaccharldes such as pullulan etc. [0098]

Exanpl es the enteric f n1co
ol | PO O OB b T o3y phSBIERet T 2 Lsotope (e.5..,
bl M, 08¢, pithakat e;he23 ikgdr oxypr opyl met hyl cel | ul ose

ol | ul GEVIEERPA o EERDPRNEF LIV EL LB PE ks converted to

sUoh as manco}mpaﬁsadl tn copwoyngr (1 [Eudr acl |t L
{@ e nane)], nethacryllc acid copol yner LD [Eudragit

3 5 (trade nane) ] nethacrﬁllc acid copolyner S
[EudraEﬁqPOSnGtf%ﬁj@rnanﬁﬁqdﬁyBct exgnf Jbepatnafalerysometimes to be

AECHHi2REd SBSH §NEE S U eBmASN @)l 8e §resent 1nvent10n) has low
Exanpl es of the sustai ned-rel ease fil mcoating base

FoEt G caPe agske p‘b?%éﬁsa%mnésf%’f Hye BEPPRyIGeds or
efé:atmealadoﬂo;fawlbﬁs ol yHABES Iswdloaada:salmwahky& mammal (e.g.,

thacr | ate copo r R Eudragjt RS rade nanme
BEF5T areCroT IO o fRRGT 1At BOEGR JREFS s wints monkey)

Sixsepﬁrlg on jrfEuteagoim NE @t p]aﬁenamarreﬁaletc@mpbﬁmsajn by admixing
b Lioned coatin ses_nay_be used af.ter
G B PP PGS, Bl e et

f@ﬁ%ﬁs For coating, for exanple, a light shielding

anent n t
ko i Bt AL ik 06 J RIR £y DD 200 DErier
1 erdertei @ﬁrsqmm@wq ®Xi éneyggrd.cgcarsiegcgubstangasi ty,

SHERINEG oh 9T L ik ¥a Qseliﬁtebﬁrs%rplmta}éer{% OQHELH e added as
di enicity and the

tOXICIt% car di ot oxi Ci carC|nog
PR eand Jali#féﬁﬁ%?déﬂéﬁééc?é diered e, Pt %%ldoélosage forms;
asedlasna) agent1fsind B@eﬁtppéuspaﬁaﬁn@ragbheatf@mon@elay agent,

di nostic of .various diseases 1 n a
M, SR TP AOFSUE 465, LLR ROTRGAEaBuseid e Like. Where
dér-d 0¥} preparatla'm%dd@ﬁ‘pﬁemétmh hh‘lq:rrﬁseﬁeﬂtlve, antioxidant,

bi nd
BRGNP AP BdR6r Of RIS ChED CSmBBRG of the |

pr@&Ednt i nvention is useful as an agent for the

r ophy. t h e
Do A0l LRI TE L b G SRR Bl 1actose, aucrose,
Treancdivpbut-sofbi bel prsésenk, ipnegrifbinized bearch, dextrin,
SPAGIL L ¢al |é’el‘i§§8‘sé‘3 12 @%@éléu%dt Hfdﬂx%?a;ﬂ;mealgﬁose,

treat ment of obesity, diabetées (e.g., typé 1 diabete

19Hem carbprsmeshy hesllaliosnal T ABebts;, SBagban, light nhydrous

& ahatesdia hypathe i demua: 46 &i1iBYperdd ghysesidem a,
20 hyperchol esterol em a, high LDL-chol esterol em a, |ow

HBIEROPe s S dIcRT a, . post prandi al hyperl i peni a),
hyper tMeQabwaerx@mgmeé abt lﬂhe 1abahehiCigode aah®sisim

neuro at nephr o retinopath di_abetic
ARy TR YAy ke A5G bRy gb%‘t%ao‘penl "
hynmﬂosnolar di abetic comsg, |nfect|ons (e.qg.,
respi r?t %r¥ faff eeg:c.talmoTé urf Q:%r yb er 1 I_e tl (?cegelatlnlzed
gastr0|ﬁi sfrmal ection, ‘dera 1S SUe
$tﬁnahb|auﬁmosemfgelaﬂld,lgbmlaﬁahﬁcuométhyﬁcabétlmse,

: u
PSRN PURI R I G BN, crystalline
eretlaBokk e W@ﬁ@n@ﬂf@@@h@bbgytm\aﬂn@e,t Ifeasrdr, myldulan,
1%;:&1%9 fod pa@lwp@gé ringk¥ 684t Aesh Ae 30,1CES) u1d QW AL
chol eS erolﬁé hypertensi on, abdonen obesity and
Ry PEEPY é§@n?olerance) sar copeni a and the |ike.
[ 0102]preferabld@xafb 8800t itheChid Bltedrht dirRhekeS1actose,
Japan Di abetes Society reported new di agnostic
criteria in 1999. 35According to this report, diabetes
is a condition showi ng any of agfasting blood glucose
| evel (glucose concentration of intravenous plasma) of
not less than 126 ng/dl, a 75 g oral glucose tol erance
test (75 g OGIT) 2 hr level (glucose concentration of
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i ntravenous plasm) of not |ess than 200 ng/di, and a
non-fasting bl ood glucose | evel (glucose concentration
of intravenous plasm) of not |ess than 200 ng/dl, A
condi tion not falling under the above-nentioned
RS Ee o L i FPEP BRI P ERo L CaBRa (G0 Bhow ng a
tasddmygebmﬁﬂxélghmm,e soeveh dxpsdeasel lecreesddatd on of
I ) | es han 1 / r

SRR R R BRT bR BB HAY B 4R &
€@panmﬁsea¢dn@bnxvpmqnmiceﬂluluaeavenous pl asma) of |ess
Eaﬁﬂjl4o mg/ d1" (normal type) is called a "borderline

. [0103] 10In addition, ADA (Anerican D abetes
Assoctzrfiegable rexpp@ieanet WHe sAlv9YS inepede ethtiggwfor injection,

ShpaRasti CaChici 8L Rigedr 803188 1 0n, alcohe‘Q copiRdent Oglycol,
t hese reports, di abetes is a conditjon show ng a

%&Mﬁtﬁgl%HQNQ}YQPhCcﬁﬁ?apév%+l(gﬂoﬁéo%%ﬁrceﬁééﬁt? 89 gpttonseed
bit.ravenous plasma) of not |less than 126 ng/di and a

75 oral_glucose tolerance /5 test 2 hr |evel
(gl gco%ré?fégﬁ%%ﬁx&f‘%ﬁs ot ither ?ﬂé’??&&ézb?%sar?&)“to%n?ﬁd{de

ﬂxﬂa&thbaéna?@(lyﬁglﬁlpropylene gﬁl@@:endimgnahmtbe trehalose, benzyl
above nentloneg re orts %Bg r ed Roleran

TTESRETt | TR SR Hot PARPPRY-B"S6d° °les eFSveltr(lel 8%%%“‘1“6'
@Qﬂuumntazuqnmteofswdmumawen:mme,pbasnuw smilbg$st¢land §@6ium
éﬁﬂé%t and a 75 g oral glucose tolerance test 2 hr
I evel .(glucose concentration of intravenous plasnm)
b10%%dt | ess than 140 ng/di and | ess than 200 ng/di.

ACCOT b RlGek B {10RR0EL S tﬁ@%u@eaeaggté%tsﬁﬁu% a
fasting bl ood glucose |evel g ucose concentration_ of
$Wﬁﬁa§§éPEﬁu§W§Pa§ﬁtﬁtﬁﬂryﬁ6¥l¢ of graper1 §ofymi layyl sulfate,
iaﬁﬁ’-ﬁzlt Bt ck2BpiBAtt dsaraléednifG Qeﬁlz(allﬁfeaimdcrﬁ@ﬂa@,g

G ucose According to the re ort o ) anong

heEEeth W&&l%&%@l@ca%&noat%et FBA "s*l?ov?nlﬁ@ a

Marophal i@liQgsers ob@cﬂarase toestird/inralkcenel, (¥14688@1pyrrolidone,

SonGR"LALLARGEly LSBT RLORIR Shlens han 140

ﬁyﬁhaﬁymethylcelIhEbsnnnMandxyﬁtmyheexﬂuimaat i nventi on

agent, far I | axi s or

R e i O B R B USSR S
rftlyosgetoleaeahyer odem@tédl npedtiogdofhst i ng d ucose) and
| FG (i r d
ccor e o T he 2BOeSnent [onoH N aorry o nelude sodium
drlioréfea. g%ﬁé@i{erD mapaitehpdimarbitalhangr gbegnse.
jovwention can prevent progress of borderline type,
| mpai r ed glucose tol erance, |FG (Inpaired Fasting
G ucoSERIBFaR G EARBART if LhSt P ye%l%a biuﬁ%rs such as
slicababes, ac.{e@l@é] carbonate Tr@t&@ﬂ@%‘fﬂj tab lﬂ% present
i nventjon c al so _be used g ent for th
pr oph;fir&!%%a © FFagPhEhtCof 83? Pgs?%entc&e%%i% benzyl
{lecofol . car ci nomat ous cacheX|a tuberculous cachexi a,
dlabe&&% gg eX|a g hc cach g
endocriiopathic CACREST & ?e%ﬁﬁ%?ﬁga Htheica1ar
H&mahexbenzqmﬂasedc&%pnmbqtammﬂj bemenb defdobb&ncgyhenethyl alcohol,
&%&QFQQEQmJ QE{&( i &t rb Ol yGystic ovary syndrone,

enal di sease . 0., et1 ¢ nephropat hy,

gl onerAredarphid ﬁ%@mpg¢$nnﬁ'@hgs@ﬂﬁyqasdsntrwqﬂim65|sulfite,
MQEQ{@,anﬁyEﬁétfﬂg ve nephrosclerosis, termnal renal

Or), nuscul ar dystrophy, ocardi al infarction,
anglngrﬁé@¥%ﬁﬁﬁsexé@Pb%ﬁthggal%91Q§ﬁ§6réﬁﬁlq@§ gaieous food tar
&aoebr ad. 4.nf ap6d | QNorceEEM afs @DOR! Y No. A ZhRI TBN' 3, Food
di sease, Parkinson's di sease, anxi ety, denenti a,

insulin resistance syndrone, syndrone X,

hyperi nsul i nem a, sensory abnaggrality in

hyperinsulinmem s, tunor 15 (eg" |eukem a, breast

cancer, prostate cancer, skin cancer), irritable bowel
syndrone, acute or chronic diarrhea, inflamuatory

di sease (e.g., rheumatoid arthritis, spondylitis
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10 mxing ratio of the conpound of the present

i nvention and the concom tant drug can be

appropriately determ ned according to the

adrg ni stration subjec adm ni stration route, target
Jgé’éi’sao coRdt 1'on, > c 5B i NC - ahEth Ot i %e. etl‘—go(?]] LG

exadipbee Wmdybe(ad;”n nasmnaiumosasmb;fea:hel SbadrdBsnani oned

the con tant d be us 15 jn an rmun of

SBofith o eLED RRMPRERl Henlt ooy GRTIHERT
¢1Irﬂe>r©9hpblmcfearﬁrlth®<1pieese@)t i nventi on. [0106]
Exarrp fggra Bf@? Lgf "‘chégsnete%ekgﬁg mﬁaekﬁ%t ?ﬁflude sodium

i ncl u nsu arations I nsu

ﬁ%@arram oiwomtsasw @dy;:vrﬂufzrl@ﬁt@,am:sp@agam el shev iy -
g1¢; human insulin preparations genetically

synt hesi zed usi ng Escherichia coli east; zinc

i nsul iFxamBLet F ndezieradendarr et ﬁilhégﬁ%?ffe ~glentioned

ﬂ%ﬁm\é@éhﬂﬁ:aqf cbﬂ§é‘§11ﬂoﬁelﬂclud'el\l§ré]) apr‘é’pakat:[&lrg isQch as tablets
&r_n aratlon insulin sensitizers |itazone

255t BT qIA SR er A Sy B UEiaPRe) P is S, Sub1ingual
tasie@s| tazaNg aisnisaratiheresie{pr cfapablys ngirkatejve of soft

Tesagl i t Ragsgl it My
A e L

éIﬁHR—s@@ﬁﬂ.h smzsseﬁagc)ns ;afglus o6 .dai, zerd 1yl #dbittorgrapée gfilms) and
lLi. bgse e ' I [ i guani des

Rt L DR SR

m;hm%ema@ra da; eftimns attatrawenous cimEaEipnsi nntlbapuscular

ﬁﬁcérc%s.@ﬂé)gli %rgﬁf tion@;lgf Pﬁ‘]yédﬁﬁ.gﬁs(edxg.;p lh%% %m d ternal

gl benci am de azi de, chl or propam de azam
RISPRERBXHR dé gg} YRATBBYr amﬁféatgpmwemmtaent@ i GPEP@!%‘-‘COW

o Yhuzel@a1 8Bp8itYdes, n\?ég%ﬂ'a[[”é%os@t%klé—ﬁe @el#ets, nasal
cal ci um sal t h{dr ate ther eof ], pt_i d¥l pepti dase

qn\?piaﬁﬁpcﬁqsor pu @oxbary Rpsazﬁaﬁﬁolqs (J_nhalan , €ye drops and the
KiKkeag| THAsleNma paxa Faifpl i Nadmin®666redl 3821y 0P Pagptd 19y (e.g.,

e..g.,.Al-9677 CGER40 agoni sts, G.P-1 receptor
St b A P e B T RESSLE . ho- 2003
(exendihesé) pré&datatl Oy ,maAi béSréﬁgah@LEeﬂ’(ﬂqu)‘bbﬁratlons (e.g.,

11311, .anmvlin, agoni st pran1|n|de,
ettt it ! iy A00L3L e Rtint 2 RORTHI L dRhese

nEpadat 8)n, 'susbacomgeiredpsse rlinebat@tﬂs:n( engd. thegllymkegen

phospho ik t S

i bi' Bea e iidean QrbostiaP 3l BARkASEy & mechod

qosvor@pgmrgilddogée@ oty &hspbeceriral nhidlia efsplarmpceutical

p-l;r ggg’&lorﬁl Ff'or e@éﬂ’%ﬂ%xy§ﬁ@rn@t%oge@é@fﬁ%%aa§§ the Japanese

ibitors a 8), adi ponectin or agoni s?

l%h@é?léewoqwap hfs tldks- (e. g., AS 2868), leptin

fogsisst ance inproving drugs, somat ost atl n recept or

agoni sts, gl ucokinase activators 8 -28-1675)

G P (GPGcESRERpSAdERE TSGR BFcPﬁ%iﬁI}tdéPV%ﬁlqnhén a

ﬂhalfﬁac?:ﬂ::[cﬁloabmpos1t10nEi(§FaHoﬂ$ ofox hilb gb&r?igﬁ,ublréferably
ent for tic atlonSJncuea ose

al%g)&ﬁcf’ ase § nﬁ’l [t ¢ 2 n.gﬁta& {OMPREY A  "epal rest at

zenar edtiae, tizoplseesf athe romadures todt thémjmsestainvention varies

- eyt ot fac ncr e
%éagié%%g Q'l %Eg %\@}%C&T g é%%égﬁ%tlnogdr% Jhsdcra%_SLon route,
qgmedaetamﬁgecieke,ontpn@nofqmgxargrelﬁ,s a@eug 1 ¥ 1000 mg,

1 1 ( :
ﬂr%f%?%%%%}%%p% o%oyl3l%8)r<r§ r%d%g%:fj@%‘%&¥ gl5‘3@)&0:]%}/012%7220O nge in
FRARTEEY 0 InERG eComRpEner gfu*@w prepenterigveatgon ap apgjctive

n@geaféﬂ@btfoéﬁ §£a19 prepHPOXi 5 @Hf'%ﬂﬁ?ﬁ)ﬁk?&@:&on AGEan adult
|nh| bitors (e.g., AF946 pi magedi ne,

pyr at exant hi ne, N-phenacyl thiazolium br om de (ALT766),
ALT-711, EXO- 226, pyridorin, 3ayri doxam ne), active
oxygen scavengers (e.g., thioctic acid), cerebral
vasodilators (e.g., tiapuride, mexiletine),

eomat ostatin receptor agonists (e.g., BIM3190),

apopt osi s si gnal regul ating Kki nase- 1 (ASK- 1) | nhi bi t or

o a a o
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angiotensin Il antagonists (e.g., candesartan
cilexetil, |losar eprosartan, valsartan, telm sartan,
i rbesartan, tasosartan, 1-[[2'-

d|h dr o- 5- ox H1,2 exadi azol - | - 4-
(e Rt SR A0 e 2ol B S DL OEN i o
amhda,teEAKaxikQ]:he d@éalldamﬁeai’ﬁtragdmtmefﬂ (e. gne to several
ornC [ ne, n| f edi pi ne, am odi pi ne, efoni di pi ne,
R car 8. pi ne% pot assi um channel openers (e.g.,
[@Aslomakal im L27152, AL 0671, NI P-121), cionidine
and t 1 ke I f b t
] UL Cen P et vaUs, T8 Cyat ARar obedi (e be
grelged elwfemssarﬁarﬁqxeth@e@ﬁnmﬁan?ﬁéna%hé@it rﬁaﬁéer enteric

Lgfgg;étrr@ng,quurggigpgﬁrmne dexanphet am ne, mazi ndol,
phenyl pr opanol am ne, cl obenzorex; MCH recg%tor

ant agdriddpdes 2y the%°%@8®49asgwb?9ﬂied ﬁ’pﬁﬂ‘?’lﬁing include
Qﬁf&ﬁf 'cb&ﬂlﬂgn b%@l/ﬁﬁz%%ﬁs aﬂﬂlﬂ%&k&?@%ﬁe, n@u&&ﬁ@p&'ﬁ.ﬂﬁ? coating

Y ant a n| sts 2935); .15 cannabi noi d
*Pae?c‘?eﬁf1 g“%ﬁ ’g%lsea(ss ﬁllm §R2HIRY R8SCsR. 147778) ;
ptoalli n ant agonl st; Il p hydr oxysteroi d dehydrogenase

i nhi bi BVT- pancr eati c I a

i nhi bi% (%ugq"gf °°8F’rn%t %s’e 519°St at )" E’é’g Z%%ﬁ%% g oneor
fexeg k,lnA's] %‘éﬁtedzmmm)alcarmempmatm@pcaﬁesmr( e:agbonate,

%{1 tI:I ﬂ %Bi@eg{]qtﬂlggg Jr?lgflgg )v)a’x %Qd the like may be used

ecys n-agoni st ntrtri
FPLGO!!LSgn@T)mDanor exi geni c agents (e.qg. P 57) and the

like. Q113Ls of the a | %§119fc&é%§n9'w§et ies1hac! W8 uiose
xant hi ne derivatives (e.g., theobrom ne sodi um

RAUVIEFE af &l AiieBRREHIYRECR Rl (Falhisare c yIvarexypapylmethyl

¢diazbde, PRPBKLHIONS k81 8loseSt Rb@ﬂ)}/ﬁﬁydroxyethyl cellulose
cycl opent hi azide, trichl oronethiazid

*h%r'oéh’PB}ﬁ%‘ilrﬁ gf;la@er:hm |aan8?mylécetal diethylaminoacetate,
mﬁbwlhyﬂrmwmbefpiam@aogelyzmnml LﬂEth:tc—ﬁ_ﬁt pol yidticanide) 1,

t hy th ntial dos i
s ad do8s (-6 B PO AR E S R nes Duflolan etc.
[ odeshi tors (e.g., 30 acetazol ami de),

chlor Oé) ngsu% ft%ean%xgeeri%g%gﬁdéoea'tQh gy%eor%@ulg@n&éllulose
mef rusi-dec T ndapam de) . azosam de, i S0s0t i de,

etlhaery nsxgcra@sdhycpwmmppmbnetmyﬂcetalﬂtd@sef priosdiditee

MO&E}? #)Elgn thgilc‘gll QQB'%t%ftet E?cé%‘a‘t&hr&{%%&&ﬁethylethyl

agent arin heparin sodi um
Md&lpﬁecaat@luﬁ?s%iaiqeéﬁéﬁl mh@@duaﬁm etandr ﬁarth( @ogymers such

ﬂ‘@ﬁe@ﬁb@rﬁﬁ@%ﬁh&@opo@%&rtﬁ”[@m&ﬁggﬂf 4o tE8ad- name 1,
ar agat roban, dabi gatran), thronbol gt iC agent S

Rtdieca¥sEC atqlgoRPP%ﬂé@eraFPebﬁ‘%?srégl at el
rﬁ&iﬂa%ﬁb%@,adiaf bb@@l_ﬁﬁe&) S Pﬂ‘.tﬂh%lgﬂ: @oairagat h&ke)] etc.; and
i nhi bi.tors ggﬁ ticl opi di ne hydrochl ride

RATGSLAT RCOGERYH THEABERT U™ B8y SHROSE Shei um

sar pOgIﬂm@ﬂés hyfrcoehk as t dig)ed-pe Bedigr €l Jm E5aiing base include
S 0348 EKa i nhi.bi tor

R gae ot meae, Siah - DeEath pddE H8 ¢ g mcaviie

pisls| sructrhesf ehimwlngl téehgerydate i apodphéods dffudragit RS

u se e
R Ry Bslt LR s B B 0 B AL et mer
KURPAM S pen @eldrf:lmt é\i&arﬂttrede anawe) hoeteescri bed in
il below, or a method 10 anal ogous thereto. Each
synbol in the reaction schenes, R, R2, X2, L and ring
C are B aBPYeraRenaBOved (edaswna Upd T8 Mo Hest Wisge after mixing
wiecihbed: e eihey t@ﬁéﬁmgfSa@ra%p§§ngleéct|enggtmveFor coating,
[0116] 15R1 is a hydrogen atom or
car boxyl - protecti ng group.

e
ge trade name) 1,

32
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Speci fic exanpl es of the carboxyl-protecting group
i ncl ude those nentioned below O these, a O _6 alkyl
group optionally substituted by 1 to 3 hal ogen atom a
C7_20 aral kyl _group enzyl, trityl) optional
Seb<erated y1eht oslg%gbgqx.a(q?g t§u‘§’ela§’cFéHaII”rU6m°él§%' 5
hat Higepxad®mnaathd _bikl kexyogredp, a nitro group and
L&ﬁ(ﬁike; and the like are preferable. [(2is a
qgcting group for am ne Specific exanples of the
pr ot eThd rgpmgoong dﬁ)mhantrmsdmtchuthnﬁﬂmnsehsWsﬁﬂawrtbmicity (e.g.,

am no-protectin Qup. nent i on I 5 .
%\?te t x1cﬂ§/ %mn&c&ﬁ"lgl‘a{ geni xgﬁl t)ﬁ,s Lléegé‘gsz'lctlve
Forcliei e epatdi ook e@ifivng cgr@uppgemei‘er ablldethpeldmei)cand a few
§ @S0 Lhniaciyde 2 haly 88%?400'&3? e%fte%élP'%e

orine, bromne, (odine), a Cl 6 al sul T onyl oxy
@?Qﬁ!}ylepw cm“altlr9a§1[ﬁ¥§1 |°tfulie‘éilqwloit¥<b Warbejeh degages in a
&kl (8B4 hangsuhf bnwiaxy. nethangsy) fhy ! R¥Yiey, mouse, rat).
trlfluoronethanesulfonyloxy) an arylsulfonyloxy gr oup

]dnally havi ng substituent(s) (e.g.
benzenasul-bRpylxys Phé ghreeRas Uiﬁm&h@xyﬁasﬂrad stipérior RBP4
|ike. 35Preferable specific exanples of L2 inc],

ud
G RO pRTELNG BTrDi 4 pr2ferasl §C o Hmet FsATSH 8%5}'1'0&6"3
gdmpqmndaoﬂlﬁﬂehpkpkmnnah@nengi¢njnb ugeful as an agent for the
tr| nyl phosphaonj u rqu the |i ke ferabl e
P Lo RIERERR L a Bl B8 | SEBRLPIAY Setated <o
@maup;easahuiﬁﬁﬁyboranyl group (preferably
4,4 t%% cmé):JL. tﬂ@i %xzeﬁg!}ig)é n%gog %a"r? be sgecifically used

trlalky stan group trimet stan
@ﬁ* ci\I’p agent rﬁdéufcye seranhyllagi oy taﬁ@ltmem; Ioﬁk@bes[mmsqhabetes

unsat ur g?e 2 oriBODES eQY@EOMla%eQQQ erLNGk 81 diabetes, obese

ed heterocycle Exanpl es of the 5-nenbered

Gteaert, Homerdéptianiandpude tYPEpREHE YorGidemia,

h@%ﬂéx@h@leéﬁ@%@éﬁh&, rﬁ)éﬁlaz.ﬁiechdl@b@@ﬂh%mta‘?t 1&20im~
| azol e, i sothiazole, thiadi azole, oxazo

‘FWEESF%le%?adPaiEﬁ@nﬁlﬁalt?P@’qukgemlééanﬁii’@%rﬁnsﬁﬁﬁ' cardiac
BeiMrirber ethustsat obmt edtahebes ory.gl. ¢ ddiropakHgde ephirbgathy,

t | d I b
SEiamatr Py BebehLe S BRI Wortd oAby grac Hoshgiopathy,
beteepenye| elypefrotheldropitiebaaid yohay tirefecsubss i teutged
%? q?%&? f%?% %E&%?“dfing§%f¥é¥ﬁ%c%§f Jé{on, {§ 1ntest nal
peci ifcl ude 1 Ad

€s of rin ur an, rro
iﬁﬁ£CL50hJId@rmP@1&@qt tlssue 1nﬁ$cmhen$(ﬂﬂnﬁwmmgr llmb 1nfectlon),

(ﬁ{aga‘lggg:rgéhﬁ%%"ds?eréé’c%mﬁt hﬁfpa%ﬁél’ ”tc%rebrE‘@ésQQﬁB?t §fsorder,

on sol vent , aronmatl ¢ sol vent ,
B%ﬁl@@ﬁrel blosslt giraplardansdisorgeirtle maHapeAt " syndkemene

§§Hﬁﬂ%m5§ ahég%ngSHﬁiéB“diem§£%\@@1%§ted ‘Bl m0h ertrlglycerldemia
sol v nts ani ¢ aC|d sol vent s" means t

f?ﬁ 'o&PﬂgﬁpL F@fé@fterOl HDLiéQanﬁyggrEﬁnq;ﬁg, %Qqﬂgen obesity and
ﬁﬂﬂa\iQ@HSglddbfébUdBléiﬁdﬂdéyL_ sih@pent gtdmmhydeof ukan
é@g&é 1, 4- dloxane 1, 2- di met hoxyet hane and the I|ike.
nples of the "hal ogenat ed hydrocarbon sol vents"
InC|Lutbrddﬁhbmwiﬂnaihanﬁeriﬂﬂoﬁr@iiﬂdﬂes, Japan Diabetes Society
hl or ogt hane

répor Ig new diagnostic crlgerla in 1999.

According 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/dl, a 75 g oral glucose

tolerance test (75 g OGTT) 2 hr level (glucose concentration of

33
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tetrachloride, 1,1, 2,2-tetrachl oroethane and the |ike.
Exanpl es of the "aromatic solvents" include benzene,
tol uene, xylene, pyridine, nesitylene and the l'ike.
30ExanFIes of the "nitrile solvents"” ¢l ud
AROES B3agPani Shirbri F 8 A AMSEne] meddls Snd a non-fasting
Exaphescafe ttheel egjlricosel santeat raticinude edtwdvenous plasma) of
acetate ate and t | es .of the
TS L APR AT R, R e S FEI Y §208h fHt° above
r(x@l\tﬁ)ane&l dNadhetres hminhchtfaarete; fhslonre‘tah)qopsimtmn cdwowiagmck fasting

Mbeoct Egcos%xﬁgpefhﬁqukcgg Ichu%te§9§%ts‘q V%@tf f:ﬂz%}nggg ?lasma) of

acet one one an
l¢ns 'thanfohd de/dblarert 35 § mualdeletonst ﬁyllera:;mef &rElHe(75 g

&é¥$$ob ﬁPchéﬁQQ k&fﬁ%ose concenﬁ?ﬁ@ﬂ%ﬂ‘%% th££¥% dﬁscﬂbﬁgma) of

sol vents" | nclud t hanol, ethanol, isopropano

e thak akd maﬁelf h@qrrnreé tyBeAnpF e321dRdt fe Dydsahie type”.
feigdisol vents” include formc acid, 5 acetic aC|d
trifluoroacetjc acid, met hanesul f oni ¢ aci d and

li ke. DR} T1HR e 8RR oiAETACER giﬁﬁﬁtFFe%FSQQ%été?%&t%nhé997 and
wred e aPQiIJQI’élpleblﬂQd |Ing|ﬁ Eeaémdtawi Bglwﬁgueﬂmmtebods

is co ci.al l'y ayail abl e, e pr

accor AP0 ot RBGC RIFGA Cer GBo5F° & et AGHa Lion showing a
ﬁHEﬂuDgOHEodH)gﬂheéiﬁ(1evel (gluchhec@nnqmnmadleu;af intravenous

%(a taI ngf rl'%t e%egs a¥1 qgﬁuxi%ﬂ*ll Qng gome Ogr%losﬁ.lﬁlté:bse tolerance

nples 0 € sa I NC hose sim Far
iy €- hentdvede dgSadaseofconbentoatrpouret leprasermusd phgsma) of not

féy% Qgggnﬂq? %F%dl 0122] 15 (Production Method A)

conmpoun t he present |nvent|0n a Conpound
r epr edEweEding tohéheorPGEAGELTIAA aele@latas'orlmeabyed glucose
£mRaued; |aa)::019<§1t9.LQJH3QH8ﬂ1r(<% L)+ £ HeoR! Sekeed evEOr (g1lucose

exanpl e, according to the OMAn Reaction Schene 1.
§queR§5%§%qﬂ1o§ch%ﬁﬁgqepoP519%ﬂsma less than 126 mg/dl and a 75

g oral glucose tolerance test 2 hr level .(glucose concentration of
intravenous plasma) of not less than 140 mg/dl and less than 200
mg/dl. 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/dl and less than 126 mg/dl is called IFG
(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/dl 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 above-
mentioned 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.
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HO [0124] In this production nmethod, conp-1(la) or
conpound (I b) can be produced from conpound (Ha) by
the followi ng steps. Step 1A: a step of obtaining

E@’ qund (17,7a) by subjecting conpound (lIle) to an

ﬁ;ﬁation reaction with conpound (llla); Step 2A: a

st ep afheolbapouny o&om@mséha)lmmtEnnvdeMBohbé sised as an
carboxyl - pr etigr 0 i Va).; .

W TR B BT o R SR BepE N U od s, cachencia

$auy -ecthngiidrethysrapcpeapa griobprofl ommgecheix{d i g abet e

at I | st ike i
RIS AR LA £ LSO AN LR B, Bl Bfcnsons

exsFdAdoy \racheslaniraluepf dey Giearéaed i 18MuRPEHT igippetingyndrome) ,
fMi8) 1iver, %Joqp mﬁé’m@ o%e Ainebhal niddgicompaid (6l b),

by renovin the car boxyl prot ecting
a&%lﬁf n%I-%}FﬁBGEHY'( \ﬂlioﬁl?ru{%@@]rl%%'h géP@ﬁr‘FJsos‘:lerOSls '

@mix@bmsdsyﬂar@ﬂ& Al ﬂype&tbigenfééldegwr@g;le(rSts@@, h@mgal renal

roduce oun

TR (750 L GROTREY 1 TVRPAF I T nd B PECEITY. Grospa

ﬂsmmrlsEX@meesmicdm baserddicl(ade. amenesr{e.ihfarction,

%ercf gh%ogme%cggly rl\llilazhﬁé_mg%p%odol%legtsgylPaamklnSOIP’ysr qu.lsggée,

ghazdli cyotaotiad. Disuliondesiertenreas kaldomget syndrome X,

egc 9nah i@ aY: sel §bH£QnFa%r g?”f'ﬁ% SQ0h 4R inemia, tumor
0 )78 rogenca B

nate, ceslium carpbonat e, um h f bonat e,
tmtgassﬂamwy@n obeerRHY Isenase) pralskate? qREcar pﬁ@gpﬁatlé%r

n(xemg:ablé b RRLAsSHMHBRN0SPhAL &r Lhised WiLPhOSPNate) ammatory
al kali metal acetates (sodium acetate, potassium

desPaeef e Bl k APPUMEIAC AYERTIddS - (8Pepdyldsds (IR TERPEe,

Pedsst A Mi]r h gMagHl kalit, r&is%pbyﬁl%l despdtGaumatic
sodi um hi/dr oxi de ot assi um hydr oxi de 20 al kal i
°ry éf"’ﬁﬂa;&‘%('e D§UTaLH S uRp LRIENIEodrufyStitis,

Héi:fatt-ﬂ.tbs!t etcdedi petrassiluehd Brd sbuhmeiﬁ)tland) b fpﬁhebmkma,
sodi dri de_. sodi.um car.bonat e, Pot ass

m h
TR0t by a8 SN Tiie. FRRLARS ohY o Eraprae o e i iuaing
iffd aametionty colithe) badectotbe usettis genseah Imuddsditpury

. . i.val_ent f I i val . .
(RS Sy RS AE ydoh b LB s sncesine
ecaspliiniunyf, oehpismbtibhl ajedtisl ddefurstthyph, visceral obesity

geetaleopbi{d Jk“‘a)ﬁle Péﬂ&%cﬁééﬁfar !

t
c¢hloroacet at e and the I't ke. nfl Conpound %a naalo e
comerGicarPyread Pabree Rrsdeet, lrmen@aﬁn 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).

[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
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be produced according to a nethod known per se or a
nmet hod anal ogous t hereto. The anount of
compound (ll1la) to be used is generally 1 to 100

equi val ent s refe ly 1_taQ' -lent r e n
B e math rayea that o't cofBRinBY paoddte) BgE timirea
and thieyhnay soladentisarered abmiltentosslwent in Exagplggsred manner

ﬁ£ él@e dﬁf%l%tsfgltygxmsbdgﬂgt:yde %t Qgélﬁ%lnve%éoﬁomgound of the

alogena rocar solvents, nitrile s
Brogaatti GHS@IIM@M gnd ddtee conobmidiang, dewd deysbe Ml@lstered as

wﬁgE%inﬁgd?frﬁ%épbk&tlégée§8ngﬁfﬂldﬁe95§pé§¥ivgeaégﬁﬂ$ hﬂgﬁedlents

m xture of two or nore kinds thereof” at an_ appropriate
Patd Gingle tpreparatiqny maammﬁptacﬁ%ﬂ@t ipgredignys -
{éra@t hyl f or mani de, N, N-di net hyl aceta-'de, di nethyl

suLi foxide and the |Iike are preferable. Wher
necessaty doge phias®et FERSTUE-aght AFY%S C2Peby. aPPrOPrlatelY

a@ttdxaﬁuteulmamnbﬂnum QmsdeemﬁlQiyreabulyrh&mlmQCl lmnaddltlon, the
for_ this reacti

oge etc. used
AL BRGARt i the STRREIE, ahorth Searary SRt Ba qoaqthe
tengerienat | grud. Gdntle @pbreptiatallegntistempriatéraddordinglto the

& ul'nvlas'tegﬁf?g Lupfede SUYRY SR s ROLode LAUL YA EY; Qhse,
oun e Feaction er’rpe
tdmcsttrl@actq:mbunstg@rneraaldl yhaboe . 30F@ ea@OBC, when the

Q&n%fn% %leoﬁpgukﬁ %l[zqg Tﬁﬁm{ﬁact%'eogorﬁ]édmtgﬁt t(ﬂ may be used

reaction Is gener a n‘poun
{miam a@annbeofprooahc@d 190cBRE Pt Heauedesdl KerRin byereight of

éﬁe (&mgoun&ﬁ% 264 06n85en¥0; 2O06/125401; WO 2004/ 110994)
net hod anal ogous thereto. [0126] |o (Step 2A) The

E%Qﬁﬂal of the protecting groupof compound (1Va) is

carri egk a1 eaCEOMHeNghé HaputB thogeddOWs r p@Iab‘éQesf Oficlude
exanpl e, the rrethod descri bed in Profective

B e bag AL PES (o - WP S koS0t KEFUBET LS elfBracted

Frdee pabxaspd e bbvihe dreswysd; Ofmnbhelﬂ@lﬂhopﬁﬂtamg:lons
se_and

FrRR ety e PeREeet orsy T ishye Gitocha (v ke
besyriodupedcdmineonirer tinsglihe frnpdmery qr cdepivative of insulin

(e.g., INS-1), oral insulin preparation), insulin sensitizers (e.g.,
pioglitazone or a salt thereof (preferably hydrochloride),
rosiglitazone or a salt thereof (preferably maleate), Tesaglitazar,
Ragaglitazar, Muraglitazar, Edaglitazone, Metaglidasen, Naveglitazar,
AMG-131, THR-0921, TAK-379), oa-glucosidase inhibitors (e.g.,
voglibose, acarbose, miglitol, emiglitate), biguanides (e.g.,
metformin, buformin or a salt thereof (e.g., hydrochloride, fumarate,
succinate)), insulin secretagogues [e.g., sulfonylurea (e.g.,
tolbutamide, glibenclamide, gliclazide, chlorpropamide, tolazamide,
acetohexamide, glyclopyramide, glimepiride, glipizide, glybuzole),
repaglinide, nateglinide, mitiglinide or a calcium salt hydrate
thereof], dipeptidyl peptidase IV inhibitors (e.g., Alogliptin,
Vildagliptin, Sitagliptin, Saxagliptin, T-6666, TS-021), B3 agonists
(e.g., AJ-9677), GPR40 agonists, GLP-1 receptor agonists [e.g., GLP-
1, GLP-1MR agent, NN-2211, AC-2993 (exendin-4), BIM-51077,

Aib (8,35)hGLP-1(7,37)NH,, CJC-1131], amylin agonists (e.g.,
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20 of conpound (Tie) into a hal ogen atomusing a

hal ogenati ng reagent. Exanpl es of the

hal ogenati ng reagent include thlonyl chl ori de, thionyl

br om de, hos horus trichl oride sphor

PeAftdeht 3t OWGFE&‘? &Wéﬁf‘ﬁgﬁ lngé?b‘b%s (e.g., sodium
‘traﬁddahépmgielcaﬁdocjd’ﬁsllbkmhiﬂi&oﬁﬁm,mtg of gt '@ gen phosphorylase
hal. natln reagent .t o _be used enera 1 .

B EPEL HpEeoaronb dpRSe 1 nh B S50, arhlieBa ahBagonists),
emuﬂTvabemﬂumyhlﬁemﬂmoumuiréhéganter) inhibIlbss r 6act.i,0m-1695) , 11B-

lgf)cf]:%r ggjcé/r Ci%lr LA I%g% h 1@%E5r§°(: gnt £Pr-Ga08 ther

ci'] oge at %r ocarpon so nfS ar ona
adippeattietar. poomrisii ttheueosolwémmhrmése%m aent §Sn%®68) '
P@pﬂ%egesﬁt%nég {Hlﬁ&td«'z&ﬁgoérdd@ QbmdY 8 ak i AdS dhRb80igonists,

at an appropriate ratio. O these, tetrahydrofuran,
gBIapEhBaS T AAFHH RIS dehgor|%2§n86¥5ﬁe fRe(Ghusose-dependent

pehensbl&ic peptldeTh%nHe@l@‘é i1amet enperature of this
reaction is generally -20'c to 200C, preferably OC to
4 The reaction tinme of this reaction is generally
O 5 hreda@p2ds of th@ﬁﬁ@ﬂﬁi&u{:ya) agEt absailik@ept odemed ications

t d . f h nt
ARG R GRS S R e ST S
z&naaeytsu)fzmm¢uoa@tqp;ommnaﬁmesmaabI91daresngt, cr-112),
I‘Beg%‘zéltt ﬁlggculf%%ﬁéf d qgg%%%%ﬁlllél é?@égug:)ﬁ%reof e.g., NGF, NT-3,
BIpE.0 natt%ﬂmheg @mde@tti:orl/ s rgtkon smormehyng cdepitisdée- 9., 4-
Cﬁloloa&%ét?ﬁifs ?Q&é‘tﬁ%'?f %lazgi G)Vl%s%i@iw

| uor oret hanesul fon chlori d
B YV aheeriH) PERP Y ] @ Zepe oc#eﬁqrybﬁ%wrhaoo /14572, aK-583),

Saist &E&&@x(a%hgﬁr%%'éh‘gow ChIYDIZEge PRC inhibitors (e.g.,

t ol uenesul f onvi IorldeE the ik The
BHRSUHE SBRT It &e8ptd dhal PFEnEodeharedl g ALT94G, pinagedine,

B datlosbh 1014, Nhﬂaleéﬂaigrlehlaidalslml B@csmdechb,mrwba ALT-711, EXO-
é#onall haV|nguiubst|tgent 10 to be used is
ei1e PAPTIP T o PYBE GITVAR b (R BP e EYR o1 TOES (-9
ﬂqnudtabeaﬂctﬁ peerdbequiveabetitatofrsc oepoyndigfa)de, mexiletine),
tiQn is eneraII c rrled an_jner .
ven? {(;ln feceREfer 2956 vent s, 9hal ogen3§t9ga h%/puo:boé)%lﬁosnlgnal
5eguhemusg kmnaﬁatlc(Aﬁﬁ—aenishlbytpdeaedﬂuhenﬁsk@t(: ) or
tQﬁut sol vent. These solvents 15 nmay be used in a

xture of two or nore kinds thereof at an appropriate
ratio.E:xgipilpesel thet Ehdéwatreoftir apgentofaenkypegadipbfenia include

' sﬂﬁl%cgbﬁﬁdlgﬁs Ne N di net-hyk forimam gesandathe, |§1Kt§ra§£§t1n,

referabl'e. Were necessary, a base may be used fo
%?tﬁéé%t|%ﬁ9rVE§%ﬁﬁﬂnesféPV%Qﬁﬁtﬁase1?%ﬁﬂsﬁéel%wn49§§V35tatlnr

}Qﬁcagrastﬁfir?tot}yeaﬂéﬁ@ thrBb £ a(digh. $Ops i ekiny) &fﬁlflﬁum salt)),
pyri di ne, 4-di nmet %H?n1nopvr|d|n al kal

net
Eiagomar b ipesg. R To8 Uit b RRE B ot TR Late) , Fibrate
€afdanat e(e QLS| uaxa:mﬂ&emat e3lofdbkaté, nEmd@l bphosphatesfibrate),

. tripotassi um phosphat e, i spdi. um phosphat e
Ao GRS TE T BSoeRe RS E5ERAT PAREH Bithange resins
p@lgasscumimdramdiee abﬁca:luicoﬂretraicdtydnoxadﬁs c(relgg (e.g., nicomol,

sodi um ydro ssi um _hydr oxi de) 5
II”r‘ie ltE)O?)t eegé fp%/‘f‘c? % ? @hH)YVPEFﬁ%g ;S%t%\ss %Steml ¥
quﬂannatenmtmhpolab$4un1phosphate sodi um hydri de and

g qhi ke are preferable. The anmount of the

ase to be used is generally 1 to 100 equivalents,

pr ef erEisimples t@f the éqmlmeéﬁessuﬁeragsnéqmq/lalldenﬁnﬂotensm
é&]\fé‘%@ﬁ?‘%z@zﬁ@) 1nﬂ—:h:ﬁ_tro§§m{é§‘ t%HF@cSp?ztllir €eRb1dd¥iS, delapril),
reactionfly -20C to 200C, pre er ab y 0C to 200 The
reaction tinme of this reaction is, for exanple, 0.5 hr
to 46 hr. 37



10

15

20

25

30

35

[0128] (Step 4A) Compound (VIla) can be
produced by reacting conmpound (Va) with conpound (Via)

in the presence of a base Exanpl es of the
base include am nes (e triethyl am ne,
quq@ltpgw é&yﬁé?ﬁ%%mtﬁe(e 'F%fr'l Siazh%esartan cilexetil, losartan,

dordisaethy) anmiRapysd ditRemi Jaan, irbesartan, tasosartan, 1-[[2’-
0t el oL, B undeceelyy Sl BEL v meenys -
eardgnali-ehere il 482 Cla-Uobatxy3adi adnd)y dRRGEII bamaixen
aa%gllum hydr ogenoar honat e) faI kamle met i‘l hosépha ES: 4ipine

{J g T p(?t ds&i i bjﬁgsp‘ﬁate rPE6di G p%(fjsf)’hét % pine
ra:ldearldupmﬁ)al pates$sites chsonk luwpasetat @, gpot bsgingmekalim, IL-

at ka r , ium
%‘ﬁg,:zl dgi Opggltléslglkﬂm ydrfgée/[?ldlq? C? tgllrrl\‘sat a?gﬁydr oxi des
(@1@] sodi um hydr oxi de, pot assi um hydr oxi de); 10

al kal 'Ex%ﬁi:%s Qe @_h@l g%(ﬂ)%%lé? él;'entsg?lqéﬂm%ghgi(éﬁ%ervous

sodi um tertbutoxide, potassiumtert-butoxide) and the
$yRem @t%%étys@'ﬂ%g@m(ﬁy@lfﬂ gexfeptiuniréasb fduramine,

RS Shine  ahbubiidteleadfdhihent | k:%x%fn@h@fﬁﬁﬁfe@b}n@mndol
The amount of the base to be used is general

I
W%B%&ﬁﬂ%&ﬁéﬁ?s clGPEREPLRsY yMEHt’becf@’teau?%%gé’ﬁtlEts (e.g.,
gerseckseguistarend4Df oppotddiesYalbed 1n w001/8;m|5f BRd

BT F 2t e PBOr 1 OBt R ARG (150 B2 ~422935);

Gompolndid Vieapptay deagonhersci(al &y, mumma @Rrodacie) ;

b d d t
%{re %ﬁE?Iﬁ ro%ﬁg?bgjﬂzﬂac%?a]éé e901ad r?eth R%gnarﬁga 1P£51f1tors
tompeuRd(34%8) ) t cphergsbdci lgpgeﬁenmnlwtyrso(qm , orlistat,
@eqcl‘ilggi:gﬁt ngapgg&%_sq:%l Bffl t oA% Sg% V?\F%BEE’O o}ectlsc

equl va ent act
Rﬁa)trld?éd Ot rwlmbm %FEemlléﬁrYnn%qtﬁephl%oﬁ%ﬁf )i

@@@E&@’@o@nlhhggbﬂﬂtts gelyent; inpet pgs etrBer S entforexigenic
hal ogenat ed hydrocarbon solvents, nitrile sol vents,

agesYrat (@ Bl Vel 5, a8 sHf8rents, ami de sol vents,
veatign and the Ilke Th=. solvents nay be used in a
m xture of _two or nore kinds thereof at_an ap te
rati o EXOFDLRRSY. T8t FuFRAIGR U AL u08e SBHE LIS CBrivatives (e.g.,
ﬁ‘ihdﬂ(ﬂ’irﬁﬁirhylsfodﬁﬁﬁmaj]&cylﬂahhﬂlmﬁbhybmﬂﬁi a:mldeum darethydte) ,
de and %1%; d e.are &referable

ergh. X
J%lélcaé %r%repgrs t S 8¢ ysa E.ceie, cyclopen iazide,
tmitohdbtontgtheardde u rhytnironhl;i@nouheazadmt ylyamobinnahhiazide,

R RN nfl o), PRICRE VESE, R HRLE{ER0 O™

unt o ranst er cat t to be used
meé:hgehetlalalzytde)01amfuaod§swmn¢apeﬁmasratgp@ﬁek%xbzy 0.01

s%l@oﬁ@i§égo%et otglzgm@eq:léh}éfl"_l %&on@@rarﬁqﬁgb¥alrﬁﬂtb1@fbrs (e.qg.,

COfT'pOUI’] he reaction tenperature of

(Vay
39fitazpiafeidedn CHlgEpRaTEeRg SRbMRT368029PF00E g+ chlortalidone,

' ef.8k ab) ﬁn@ggaﬁpdel)ZOGzo;&%.d'e@aQEb%kﬂﬂd@? efthdd¥iy®ic acid,
reaction is generally 0.5 hr to 24 hr. [10129 (Step 2B)

piretanide, bumetanide,” furosemide and the
[0114]

Examples of the antithrombotic agent include heparin (e.g.,
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, pamiteplase), platelet aggregation
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Compound (I b) can be produced from conpound (M) under
the conditions and nethod simlar to those exenplified
in Step 2A [0130] 10 (Producti on Met hod B) o

h I,
e e
{¢x)dpehatde bppreplm soti@umemrrpberela?@@ohmiﬁg:hl@r@ﬁe

21 d e ng f%%%“%c%@ﬁ? ZFXJ R‘aﬁ%i%ssq@eae Dhxl 842,

013 roduction nmet hod,
Jéb‘fﬁgr@efﬁaaru ca)pléahalbe D&rééécé@'ﬂﬁpé)n@ rpsuREkg Vil 1 a) or
eempaund (XIla) by the following steps. 20 Step 5A! a
step of obtaining conmpound (Xa) by subjecting co ound
(Vi |1 2™ thet helA\WHreg %"a@trPGHCHOWEJé?d%%HQmP e (Y fok
tmcgirleeenwidweﬁemom EkXEained.Step 6A: a step of

obt ai n subj ect | conpound, ( Xa)

Lo o MyHRSGBRart offreie T e L shond Hhg Brehod known per
odt domi ugarqﬂrmoarndet(wﬂdl Hajcihibesiubhheddtiaigd behpourd a method
(Kla) tothe Wttig reaction or Horner-Emons

react 3?1 Wih 5" conpound (I Xb); Step 6B: a step of

obt ai rﬁian:gl cympourid EXea)ednrisubjeemeng Ronpourd, x>, L', 17, L’
%x?g Iljl?l J.ae E)éd&é’ qga%t FB?V%%%%hon’Un§E§Q ﬁer@l§é e@pecu‘.led

obt | ng conpoun renmovi ng Rl ch i1s
e k%ciayr 6t AFRY &gar@laélreer édrpeund (Xia). 10 [0133]

sistep is explai ned in detail in the follow ng.
E?t:ep 9A) npound ( Xa) can_be produced as E
form ¥ F%r%n%’rdragﬁﬁl xactlﬁ’lmeoéfa EFSPHY ATRFZeFbi P tHFoup -

SpHjigeti ébganﬁﬂ@ﬁoblﬂ OtHeVichkBdx10-pirbee W g grdp reaatudenthose

or Horn I%Trgmns%%ﬁtlon V\Athmound (1 Xa) 7 substt tuted

“’ﬁfbtJWF Yact Mot 68 Hot ers- & §rPB%c‘ERt&r?nla§ y substitute

e rner-al Byhatﬂafgténedt@w Last:ng, arbasa @&c@p dieng .t Obenzyl, trityl)
t.hod.known pe (e So Per ki iy Trans

PRI WP R 5% Tt R H RagaR e fos Tgh

Najllogen148erd, 3% pageslk(onO@)Qupvaraunenz)o g208peznd ithe like; and the

£X8 gs%pgfeq__%gggund (1 Xa) include al kyl phosphoni c

acid et hyl di et hyl ohosphonoacet at e,
tert- bRit §¢ alinyolgrphes phronpatet @mépeorspecific examples of the

gfdﬂQ&%Qx& BhEQF éﬂfd@e§néfhd¥ those 51mllar to the amino-
(et hoxycarbonyl net hyl ) tri phenvl phosphoni um brom de,

R%@@FE&F%)@F@&Pb@ﬁWWyP?%Wphenyl phosphoni um
chilioni de) and the like. 25Conpound (1Xa) may be
conmer ql aI Ia/ ava| | abl e product, or can

X? is CH,, O or S.

L', 1? and 1L® are independently a leaving group.

Preferable specific examples of L' include a halogen atom
(preferably chlorine, bromine, iodine), a C;¢ alkylsulfonyloxy group
optionally substituted by 1 to 3 halogen atoms (e.g.,
methanesulfonyloxy, ethanesulfonyloxy, trifluoromethanesulfonyloxy),
an arylsulfonyloxy group optionally having substituent(s) (e.g.,
benzenesulfonyloxy, p-toluenesulfonyloxy) and the like.

Preferable specific examples of L? include a dialkylphosphono
group (preferably a dimethylphosphono group, a diethylphosphono
group), a triphenylphosphonium group and the like.

Preferable specific examples of L*® include a dihydroxyboranyl
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be produced according to a nethod known per se or a
nmet hod anal ogous t hereto. The anount of
compound (I Xa) to be used is generally 0.8 to 10
ggﬂ%ﬁ’vgl :ﬁ%ac‘l oQJy%E?éx%Pl ag {ﬁie%e?gﬂiyql qntSSS 1Reetrragnethyl—
éf3»t2h'élll§é%}é0ﬁﬁ%lzuﬂe rﬁrﬁeékzbstglnnyirqremwl ﬁ?ferably
diisaprepydaty b@gh@e,n—WEbﬁi&ﬂ%’tannyl group) and the like.
4-di met hyl am nopyridine, 1,8

bi cycl o[ 5. 4. 0] - 7-undecene) ; al kali mnetal

car bongires c( &s ga , 5-RehBssddMrons PN He@ e r6§OFH 1dMor unsaturated
opat e, sodi um hydro enﬁﬁ&r bonat e,

r bonat sium car
BOTHCE i ny GrOBerCaRbohat o) TeBPRET] TrEPal: pHESHRAESTe include
tmqphentar I potaas Spunrqihkos phadezolkr, | pymhamephas;t&mﬂe), tetrazole,
mef aI acetate dl u Aacet at pot assi
B R R P R R LS BB e DERTR 4, ppatanore
pod ddei ﬂ,mkmydEx@ta)J,esaloIEathe mee#wmxadwt(eel beterocycle

§19<gl&&@ Eyg{ 'hg?lng Oatta um R td%ébfj@ )bonél kﬂém rgﬁltoﬁl; those

OXI ox1de, sbédiu

%@&Pdmfewwes thet : @eﬁlqmereﬁtnq;wmm@el)c hercgamsccle” of the
kg icdlB 1§ Erfhtne - s hEL R ARenBEEs D WL L E4R U heterocycle”
tert-butyllithium; metal amdes 5 (-.g9.,
Fo% migadti sopr opyl ami de, potassi um hexamet hyl
di si | agdede)ianskdnpaeki k€. ridy thes@udeoditdn hydrirdes and the
ioﬁxum carbonat e, potassiumtert-butoxide,

tyllithinmand the |ike are preferable.
Mot sgnount of the base to be used is 1 to 5

i f 1t I "
cqul varent ST ESTBAnE (ST Mo s Feadtreh Falvehts”,
Cearloigeda bad hynlranarlmr tsodobnieit, (ercgnatJICheeEvents”, “nitrile
S&ﬁ}&%fr' & s'tférségfve%)sﬂ Th %es \%}itss"naykgteon%s%gl{r&ts”

a mxture two~ or rmrekn ere
éwelrf@md%tt%ohvante” Oralichise, sq;hvenhay’l’ » €ldrgrnic acid solvents”

ﬁ@gﬂsatangrﬁ%@,an acetonitrile, N, N-dinethylformam de,
et hanol and the ?I ke are preferable. 15This reaction

&2 eferably carried out in an inert gas such as dry

ar gon Ewlestap%e aehd:N@chi&ers” include Hl%th?@céﬂﬂe&
erature of this reaction is generally about

i EByero P Erer 3By - reCc i exaRC ?ﬁellflefalmyeﬁhwwr& Ehe Like:
this reaeples 45 tglenenaidgyanatédt@d&échfboﬁ%qweﬁﬂm include

VLLIa n be duced acgo to a . met hod known
Gl PR ity £t R SF T886) Ca o iam
tCheanch SocideQ9 1, IDQ,(E-(t]a@H@:hldA@eiﬁ%é B Bheorike.net hod

anal o ere [013 Ste A). 25Como

can be%cg%rilggucedtt QChesu%J é%:attl(lﬁgsglovnpr)c}ﬁnd “)&é g ézene) e LUSHS,
Fyidnegepatidiner epetityiene and theheike.dr ogenat| on

reacti rall y e Si a T
ncoor draeere e i ety Mo ARk Bhs et te,
H@gﬁ?@lmzl@ gadutked ika - Experi nent al Chem stry), 15

vol ., mshdati i and SQsﬂédléSUr&ﬂ:s(”l hhe1 33344 1P889€Ste, methyl
(1977) ruzen). Exanpl es of the catalyst

%%PGlea%ltlhéth]ﬁ? car bon, pal | adi um car bon- et hyl ene

di am nxa6pP e thal i\@ﬁildémsbha@ﬂﬁns”pllaumgnmmozﬂhe!@thylfommde

@ ey nickel, Rane balt and the_like.

adwnd&%%}ﬁla%aﬁ%a?urﬁ eeﬁemsé&wﬁeﬁee oer%?mtﬁe like.

conpl exampl @ idTuRhEi OxdtRcaBdltdiesli kechid® pretef@plthylethyl
bce anou t of ge catalyst to be used is generally 5

kS ofﬁoﬁl ¥ pt&ferably 5 to 300 welative to conpound

( Xa) . Examphes yfditagenatl fmxiteasdlivent s’ nsicadieofiimethyl

hydr ogen gas,
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vari ous hydrogen source (e.g., formc acid, amoni um
formate, triethylarnoniumformate, sodi um phosphinate,
hydrazi ne) nay be used. The anmount of the

byfrage is generally 1 to 10

qufova gnt%]g&gdér gbgrgﬁ? ylisi%gfo 5 equivalents, per 1

equi vabemrler ebrgwundl¢Rel. solvents” Thitugdegethamol s ethanol,

ﬁ%ﬂﬂo%%eyt idrraBut YT 288! eIt ike. 9., those
exenpl i f ed in Step 1A), organic acid sol vents and the

li ke. ﬁ’f?é‘?é%o?@éiﬂes“ﬁﬁ?arﬁl@ Bstd SR VanAFktincduge fenic acid,
ety %cKHDdﬁritﬂlﬁbgggc@Elcch@@PrIﬁHi:‘HaﬁEEuIﬁ:tde afhd and the like.
i@ S]i net hanol , ethanol, acetic acid, is

1 hydr of ur an, et hyl acetate and the |ike are
pref eratlleas otherw:LseV\Bﬁécei.ﬂl%GeSﬂ@J Wtatbisg meaetian dﬁmpound in

i ed out nder i zation. When ress ed
B BhLeEine Hrod e rIaDIESRo 531 boMisne Brap r aigbaes i can
Be ginmduced accordheg rieact methdd kpevatpere sef ot ha Snethod analogous
%l%?r%tt' on is gene/ally about - 20C to 100C, preferably
o 80C, The reaction tine of this reaction
i s gerBraalcoyppous tag 208tdntinpredtardllymgy e @s60 i .a form of a
:LQI.]I:’?’s] E)( @555} the sal Xl e 88”%145)8' Is'lfrfg.l r{:ob%he a ove—

produced from conpoun ound ( nth)
e i08Adi 33 dnofak er@ﬁ’@e}n@l”rﬁplr&ﬁelﬂ ?Mséh%x@ﬁ!ﬂullﬁl &9 -
fawSyep 5A. Compound (Xlla) can be produced according
to a nmethod known ’per se (e.g., Bioorg. Med. Chem 11,
&%%’%‘566%1} Mefhogh &) Chem 54, 25 220 (1989); J. Org.
Chem c0,corpOtnd 1@384pF ©ie droB&MOA nIBALOGOUS LBRPOIRA
Iberpg%agpg?%]bér( Q}xﬁn?gll%%lcm c?rtn{u?[rm(]?a)l Y av(a{)l Pcompou.nd (Ia) or
¢a@iphoxyi c aTHonykhebd i riodupaen yoph esatiore, uacbs edtirde ko the
hegsi zed accordl ng to a nmet hod known
§oaﬂo%§§ I?eacsc)iﬁ%' §Shqem(| on, as Ji kken Kagaku Kozo, 19
(Rlactism- Mleymagés (1992), Maruzen) or a nethod
pnalggous thereto. [0136] (Step 6B) Conpound (X a)
can al so be produced from conpound (Xllia) as under
the conditions and nethod simlar to those exenplified
in Step GA. (Step 2C) Conpound (lc) can be produced
from conmpound (Xla) under the conditions and nethod
[0137] (Production Method O conpound
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simlar to those exenplified in Step 2A. represented
by the following fornmula (lc) (conpound (lc)) can al so
be produced, for exanple, according to the follow ng
Reacti on Schenme 3. (Reaction Schene 3) [01313]

[0139] In this producti on-fgt hod, conpound
(lc) can b iced from corrpou @‘r EVa) by the @ CF,
fol |l owi ng tiep~ a stepyof obtaining

an aryl coupting react™n with aryhbor oni emstection ﬁ
derivative Step—50—astep obtatnirng——>
conpound ( XVI | by sstpecting conpound (XSiepm to

conmpound (I aa); 20 Step 50: a step o tai ning
conmpound (XVa) by subjecting conpgiiul (XI'va) to the HO
ildlogérlatlorfceact ion pr Horner-Emons reacti with
PROBHerficItRe) : Stegpda5: a step of obtaini ng conmpound
(XVI Il1a) by subjecting conmpound (XVa) to an aryl
coupling reactionp with arylboronic acid 5 derivative
(XVl); Step CC step of obtaining pound Xl a) by
subj ecting pound (XVilla) to a h ggpat i on @ CF
conpound (I c) :

reaction; S €F; a siiep o “ofcasit'ai niwg
by renmoving A which is t car boxyl -jprotecting group
i s ex{sPatastr i n °

0
the Wttig rgaction or Horner-Emobng reaction with S—:
o}

of conpound la). 10 [014 Each s

detail in tReAfollowing. (Step 7A) Conpound
(XVIla) can produced $8p48ubj ect i ng cerpoundtep3® va) X!
to an aryl COUp'rI ng reaction with conpgund (XVl).
Va 0] %0
R—0 HO
Vila Ib

[0124]

In this production method, compound (Ia) or compound (Ib) can
be produced from compound (ITIa) by the following steps.
Step 1A: a step of obtaining compound (IVa) by subjecting compound
(ITa) to an alkylation reaction with compound (IIIa);
Step 2A: a step of obtaining compound (Ia) by removing R! which is
the carboxyl-protecting group of compound (IVa):
Step 3A: a step of obtaining compound (Va) by subjecting the hydroxy
group of compound (IIa) 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 (VIa);
Step 2B: a step of obtaining compound (Ib) by removing R! which is
the carboxyl-protecting group of compound (VIIa).
[0125]

Each step is explained in detail in the following.
(Step 1A)

Compound (IVa) can be produced by reacting compound (IIa) with

compound (IITa) in the presence of a base.
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i sThe anount of conpound (XVlI) to be used is generally
1 to 10 equivalents, preferably 1 to 5 equivalents,

per 1 equival ent of corrpound (XI'Va) . The aryl
coupl i act| enera car.ried, out u . B
transil?l orﬁﬁrret f cata g%e preserg%eg df %51 Iglélamme’ s

@tm@dpngle‘@yaa@@nmm@ddkmﬂ)m pénegw l@aigopySidine, 1,8~
I n 7- S
&sztab;i’gycfc# l{?;?noh( Cﬁ—%‘ae@?:é‘) Jlaglzcml smsegt% c§é§3mg§ e.q.,
PXERRSHES eArhomate r ayrstitmops Fhsmalke ¢ a2es iyl Carkingde, sodium

Pﬁiﬂo@@héﬁimgexﬁtiﬁl% +h drogencarbonate) ; alkali metal
tetrakis(tri phenv phosphi ne) pal'l adi u

IRPEFEBDI -t pﬁ%%ﬁéé‘ﬁhlﬁ%’@?ﬁ%ﬂ%lt&?ﬁ?ﬂm phosphate) ;
dis(di iaeﬂgayladé@aea@e@sbaewadde&dwn(@tas@amh%héﬂx(tb; ) alkali
I?egteaé.ahya{:gc?ﬁ gl[gnélsl Sllgll%cirq%)e, ppclaf?aksesllum rEPArl)é ?, alkali
e tsy(1d hphﬁdsby:lqmlsosphgno)seﬁham alyidirek edid |p)otabsjsw£m1 Hydroxide) ;

cI ooct% e) nic eldegom and the i O . thes

arlalkfn% 'r?eny P osphl ne% paIsPadl urlf{egf’omde’ S3tun tert-

kputekedablreotaaeihm ’e&nnibut@ildd)eandatisa tlida. netfakhese, sodium

}‘éﬁ{ﬁld)éSt s&cﬂuﬁe CH ébf]‘tc‘e gg@%%%lf QQ%QJ.JCO;( dg’ and the like are

i val ent's, pre era eqw valent, per 1

mﬁeefabbﬁt of conpound (Xl Va). For advant ageous
progr egxi aRoGht tdH %hée@é%lé QB bé‘ Rhespbi @@néx%@'i‘g 601 tt'&eloo
transition netal cataly be co-used. 35Exampl e

%ﬁu%"ﬁée’bﬁ%@, Weﬁér??@%\ﬁdti’ njeq @@@lF?l%yPBﬁo%pﬁﬂuﬁéalent of
cdmp%hadﬂeﬁhw phenyl ) phosphi ne,

1,2-his henvI hi no) et hene,

1, 3- bl%{e I'H‘én‘?ff § P OWBB%%e IIfai include methyl

i cdepbety, peesphitia) besnaoenatandsddiem ckBoroacetate and the
Tr](e anount of the phosphine |igand to be used is

genérally 1 to 50 equivalents, preferably- 2 to 20

eoui vdleapbsnd perIlk) egaly \kad enmm@rfcztaiieyt awushaibllenprm:hwt, or can

EELRNELeq pccording RIATPRERAY xhf BASE SLNL UiecB8 analogous

Yegiettim car bonat e, potassiumtert-butoxi de and the Ii ke
are prﬁ'fc Eﬂpxl.u?t of compoun@QI?fQ)url:to %E EQ@d Q%SSeﬁgrQQ.y 1 to 100
used is generally 1 20 equival ents, preferabl
apidglerves rernrgfeﬁ@t?lyl 1eﬁ9| %ﬁ@ﬁvab?n%nﬁegna E(%lva}ent of
dxPRsar eaed)ion is carried out in an inert solvent

(e.g., those exenplified in Step 1A). These solvents

may b hiSedSR ROt REFISA PWb ‘OrihPHEeSRIHFAE PRetegp inmert
s’i:tlv@ﬂtaDMXf@mf)L@é & ff ahkOinddt tbEs&nt dindetbexateleRanivents,
tetrah ur.an enzen

FH II’fYEFﬁﬁﬁ?b%oé‘ \REY%?tsan&lFﬁJel?usl?évﬁP‘és' EECNSELE

wlafeetablestelﬁiblsezrtsacbmm |stblpgéﬁf£,r abltyrcatd itt@ Dilke. These

L 2R, LNEY a5 such), as,araan. i Lrogen and thed iheeeor at an
“fhe “reaction terrpera ar 81614 h°s réacti 8i'fs generaﬁT
alpoopridOC ntag18000f phefer atbrtyalsﬁﬁdf@raﬁoacetonltrlle, N, N-

ca_lgn%tﬁﬁfﬁ%%%uhker a,g{ dtlgnle§h§%%%ttgﬂfdé S ﬂ%@%@i l%l%aQnﬁé) and the

J(l)klevaye nﬁgﬁ%abbﬁmsr cially avail abl e product, or can

be pr %‘é‘%@dn@&ézs%raq?ngatﬂiaéengi KNoWN, PRS S8 68, 9.,
Can. J. Chem 68 305 (199 I@g or a met hod anal ogous

@ rBYbY L ABIPHA R P YOI - nESt trbus pharEQE A Yy dpaenapt gate etc.

m{yyoggcusecprfo@aehf_s% Repreduced according to a net hod
known er se .0.,.5th edition, Jikken Kagaku Koza,

18 volthe Q%O‘fbtz ot} ghe 1%*Basﬁa§§%ns(f?c¥0§)atamﬁjfénbe uged 1is
g%&@sé@zgmm) tero 8 Rfulogl &l 0gosiSe Adaket 001 [Ldthlents to
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(Step 5C) 30Conpound (XViiia) can be produced from

conpound (XVlIla) and conpound (i Xa) under the

condi tions and rret hod simlar to those exerrpl ified in
n be

U;):Jgdeggega Fomcan oun@uﬁxa*ﬁarj@gﬁdc%p it (1 xa)

under Thwe reentdidn crsparckuret hﬁdtlmsnrlear:ti@l tisogenerally about

?6‘%”% édtﬁg p;lqregtterg8§¥ r50(’§t ecp 15%% Conpound (XVi |i a)

can a om conpound (Xva) and

conpoulite (CX¥FYigmdeémet ot tddadreaonsonand srnaredlsifhl &r to 24
to those exenplified in Step 7A. (Step 6C)

Conpound (Xl a) can be produced from conmpound (XVIIIa

under §¥@oEBAditins2AMNkE FEPABECSiARCPARALIRP tohgsBethod known per

exemlgi.f i esb lsras78t5§@, & 2b 64 A204 00 Pr w6 usioson1 M3 H0drDy method
O‘ corrgound ) of the present invention, a conpound

ﬁt'%rberl?)‘fot‘he followi ng formula (I d) (conpound
(01:136)] can be 10 produced, for exanple, according to
%tle k ng Reaction Schene 4- (Reaction Schene 4)
E ? XVl a HO Ed
The removal of the protecting group R' of 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
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
of compound (IIa) 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
1 to 100 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
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 200°C, preferably 0°C to 100°C.

The reaction time of this reaction is generally 0.5 hr to 24
hr.

Compound (Va) can also be produced by converting the hydroxy

group of compound (ITa) into an optionally halogenated C,_¢
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[0144] isln this production nmethod, conpound (1d) can
be produced from conpound (Xi Xa) or conpound (X X. Va)
by the foLLowi ng steps. Step S5E: a step of obtaining

b bj ect d (XIXa) to t
O T RbE T B8P PorTor - ERFONETVLRY (B Pt Lona1ly having
e@h$KmnmdntK§h)ge.gStemedilneauxiaﬂylokyiﬂnﬁmoﬂuagésulfonyloxy) and
q b ) .
RSO e b P STY BRI, £ e eopus chloriae
é@mpoun@tbaoeaﬂﬂfbyyéthhgaﬁﬁﬂg fdape ewtf uxXVahlem dan
@Lfﬁ’leb&bﬂ@tﬁeﬁ?e%h‘l@@nﬂ %189{@&””‘3& L A1 £8n gt ecfhl%@ldé‘

ep of obtaining ound (XVia) by subjecting
ﬁ%*%@}lgr%‘b“@f s%mwat@w@) It Iaelr?@ln@géhamydn chioride, p-

sel doRiseesbefi fdnGati@) LeacthonikeStep 43: a step of
obt ai ni ng conpound ( XXl a), by subj ecti ng

T 5 R SZARBE T S0P afo R B aGT g 2 Ly kgl fonyL

301 Stiee Bﬁz al\?;hlgshﬁpglojl ﬁmarm&@p@@eﬁ@m h@?ﬂ%ﬂ@ as)ub@htuent (s)
Vi n I C t tectin rou

EER o Saq thrle) By DR LS i B A e R g B S

é@ﬁﬁlﬁa)snhy, spﬁ):j ectad'mgrai@ﬁpouﬂcbo@n}ﬁ}mha) (11@)t he Buchwal d

reaCtl'Pr? ere QcE0S %%”g?xg%sa% a):arrled Sugp D Eﬁlng’}:gpsbolvent

of obtaini ng conp renovi
1(¢'1eg oalebbmylsqdmanes.t i veg ogpo@pEd hydoopothra émaia:)s, aromatic

Eltb(éé %Blb%@(@tel F‘eéjr égtﬂ%@dé (]%%n{:he The e solvents

ovv| hg npoun can
Ip?bd%?cééeﬁ r ¥mac Sapburel ofXtXa)ommere Ok waskp soAde¢d )@é) an
schess 4 Bee condidt. i QHStﬁegenfﬁé¥%cha£6£&¥antOtéiusﬁ%, carbon

exenplified in Ste ound (Xi Xa) may be

E%Fﬁféﬁhé%w%/ AVar ﬁab?féw&nfeaf&%%ld%ﬁ?ér% &pyare preferable.
ConMpounth HeXnX8g s €1y, ak Sioa € npk 084 Gt g6 e r@hl@g rk8c®@ion.

nmet hod_kno pe e (e.qg., WD 2004/ 5255;
S G0n) BRR S8 ok he hEad AncIngr SUCARES far Gt tripThglanine, N, N-
cﬂﬂ pro6Pylethylamifomouidi Xl ﬁ-ﬁmaﬂhﬁ&nﬂhaﬁygﬁﬁnfel) ;;mal kali
ou nder th conditio d met.hod sinmla
SR aEeL3R)s HRTEL a8 RN (C-208n 000 TRLIOE Slerale,
@e@mmy cealporad =0 ; bellprldd meedl fptompbengo ufed g( XMa)poaadsium

t I
?ﬁggﬁqogg éﬁ%gﬁﬁﬁﬁgﬁe%ﬁggéhéggg] 'f%$§1a£5¥51559891&2£“ a5 , sodium
hydride, potassium hydride); alkali metal hydroxides (e.g., sodium

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 1 to 10 equivalents, per 1 equivalent of
compound (IIa).

The reaction temperature of this reaction is generally -20°C

to 200°C, preferably 0°C to 100°C.

The reaction time of this reaction is, for example, 0.5 hr to
48 hr.
[0128]
(Step 4A)

Compound (VIIa) can be produced by reacting compound (Va) with

compound (VIa) in the presence of a base.
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(Step 3B) 35Conpound (XVla) can be produced from
conpound (XXVa) under the conditions and net hod
simlar to those exenplified in Step 3A, Conpound

( XXVva) be ¢ rci al I i | abl e product
o EHTPARS SOOMEOHT (RS i EP ol b phBiffdanine, N, -
@cicopd bpgl 4 thyad amived ,h @ r kaive) perimeeth;rlaalﬂmymdme, 1,8~

SOLPERE TP  CONER ), BORE b OB tB0-11 0.
ratdesithecatodit & odand eattvodtsi nddsdmumt oatbppegep sodium

rermval“éél?& [EeSt&pcaééluqu;y%%ngI?&%o%):e H alkangxjﬂ@S al

protecting dgroup rrpound XXI'a
rhnsrbatear - @dromlpa’(?ééi?%i%g?hpépba%t ﬁééISRWdWﬂP eppRaLe) ;

40018 XR8PA € .ackhgrdd BLDOH Ae3skLb ﬂa@sEﬁI@ta%%ttw@), alkali
G oups in Organic Synthesis, John WIley and Sons

f'(‘%Lt@éO}"Y‘éﬁcfiec%éel Y ke. SOEk‘é‘ﬁp‘TXé’SHSF t?fétarséﬁﬁl%}alllyd&ﬂd?he alkali
Iﬁﬁiﬁueﬁpdéf@(hﬁelguge Rgahl gsa_ud@ r@d&@kb@% @ﬁtalggmra@ydiz;gﬁde) ;
and_the like rogenation_and t j ke.
B4 B AT CoRPEICT iV SO e T B pYdin tert-
sutjxeat) r@mmmrﬁbr&%t@ﬁd@ bhe Bmhwaéd D&aﬁlﬁésﬁﬂ sodium
The anmpun f.cC

PR o PR LRl An G TRy et SRR Garotbg ke ave
xpr@[eeahbdzy 1 to 5 equivalents, per 1 equivalent of 20

COITpOUJﬁ %ljlta) the base IQ‘%@%‘@&Q %&%&%h?@ isto 100

genera Yy carrle out using a transitio
eatigpyerts n oreéeprdyenceo of0 #avavelaicor BEAg teguivalent of

g@[{plagg kppyn per se (e.g., Og. Synth. 78, 23 (2000);
Lett 5, 2413 (2003)) 25Exar\r,pl es of the
t r ansﬁtﬂe&ﬁfh%t%am@é?%u%Fomﬁep%e( gal | fidecepilexes

ﬂzﬂoglycéiaﬁss( dlebﬁplzxdw@sn@@@ etnanehdi padd.adi un( 0),

pal | adi un'% acet ate,
bi s ( di PHERYP thsI&m%‘J}fbeer FB@%%%%B&H%%%@&&.W%L or can

Ha pirdibesz \Wdcdeaear ebboaeppaiddadhont Qor aBdot e metkeéd analogous
% t hese, 30 tris(di benzylideneacetone)di palladi un(0)
68r| adiun(l1) acetate are preferable.
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 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
solvents may be used in a mixture of two or more kinds thereof at an
appropriate ratio. Of these, tetrahydrofuran, acetonitrile, N,N-
dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide and the
like are preferable.

Where necessary, a phase-transfer catalyst (e.g.,
tetrabutylammonium bromide, tetrabutylammonium hydrogensulfate 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).
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The anmount of the transition netal catalyst to be used

is generally 0.00001 to 5 equivalents, preferably

0.0001 to 1 equivalent, per 1 equivalent of corrpound

( XXl 35Fo . advant ageous pr.ogressi on_of this

reactla%) eareﬁﬁ SPhi HFEPFF 2 GHTd Of 0T He TERERE |13ngﬁﬁ‘?%ﬁlly about
ea‘tcaltyszomy B fe@adsed0°C to 120°Exanpl es of the

phosphi inelu 2" - . .

Dy b BRedyPaRo b is) 88 418 Fraskion s seneratly 0.5 br to 24
Bro-di rret hy1-4 5-  bi s(di phenyl phosphi no) xant hene and

tHedgi ke. The anount of the phosphine Iigand

to be used is generally 1 to 50 equivalents,

HETRer2Bbly 2 to 20 equival ents, per 1 equival ent of

the t r@é}lﬁio‘iﬂn@n 1Bt abnCid %ﬁb@hceé@&%ﬂphgﬁp&fndt he1P2S8inder the
i ncl ude ani nes F:%‘PF? triethyl am ne,

G‘PIE%PBEy?I& iz rﬁél.mlé?FIEH’ f&ose exemplified in Step 2A.
{erIhG]et hyI am nopyri di ne, 1, 8-

cI 7- undecene
21'9 é?%z‘ighgdro | -met hyl-2Hprim do[ 1, 2-a] pyrimd
[ ne) enf Ica;lmpomm alI) caf baratpesséet ginvepodi@ssiau ﬁ'bmpound

) r bonat Si bonat e
g%g‘%%?tég%nbeg%@%g%ﬁ “po ag%%u% higdr ogecﬁ’m%\r%ona(t%ééi &n pe
Bt dcicedpefat eyzhmsbﬁhata@sotéugg tot thpofadsiving (Heesphatescheme 2.
tid3dbHmahasrbate) ; al kali netal acetates (sodium
acetate, potassium acetate); alkali netal hydrides
[®L3.], sodium hydride, potassium hydride); alkali
met al hydroxides (e.g., sodium hydroxide, potassium
hydr oxi de) ; LS addeal i met al~C, 1r 6 al koxi dg (e.g.,

u um net hoxixde, sodi um t @Pt b@Fpxi de, po t:Egm @ CF,
yl1ithium
am des

dn,lt oxide); organic lithrums (e.g.,
X aredrbtydtion
Xz &)

butyl\l\rrtt-thhcm-mortert but
g., | it TSBFBpy | ak
‘ | azi hes*e—cesf'um
sodium et hosisd® sodi um tart/ 20 SB5e8%xi de,
t er V- but oxi de, tri potassi um phagphat e,

1,3 4,6,7, 8- hexahydr o- 1- metghyd - 2H-pri m dogfl,2- a] pyri m "
dffe and the |ike are preferable. The anount

of the base to be used is geﬁ‘erallylto 20X Ie
equi val ents, preferably 1 to 10 equival ent per 1

equi val ent of 25 conpound =f| hydrogenstion THi s reacti on

t hose

y be used in

Fd in Spep I8). These
a mxtre of two or nore Kindg
appr gpfN, at e Wittig regtion@F t hese,
tetrarof JV"QH“E"B‘é?fz’%‘ﬁ?" tolugpe, N, 30

di met hyl'§ or e are preferable.

This reaction is plegdeerably carxigd out in an inert

gas such as argon, nitrogen and/the like inert gas.

The ré8ttion tenperature of this reaction is generally

about 30C to 200C, preferably g0C to 150C. 35The

reaction time of this reaction 1s generally 0.5 to 100
Wl32preferably 5 to 80 hr. Conpound (XXiii a)

may b ,

ot oduced Seedraensti Y HerBhe PpRsiieh. (R 588 BE producea trom
qeErRBEd aidleyoes qomepen@. (JIg849py the following steps.

Step 5A: a step of obtaining compound (Xa) by subjecting compound

t her eof
et hoxy gt hane, di oxane,

(VIIIa) to the Wittig reaction or Horner-Emmons reaction with

compound (IXa);
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(Step 2D) Compound (1d) can be produced from
conpound (XXl Va) under the 5 conditions and net hod

simlar to those exenplified in Step 21k. [0150]

Production Method E). O conpound (1), of the
éF"e%eqﬁ‘t’ B ¥t PEnOP G REoBPRP B r Q%t &y pyP19f&ing compound
fiod) aw BghydrageHbaidd ekaceospound (1 e) can be 10

odyced, for exanple, .according.to the follow.ng, .
RESR (on® SKHEmS ( PEGTIiGN SCTREIs{XGE31FY SuPIgtaing comound
8BZr0Fta the Watdeprodeatbonof HornériEmmohsSt&R2Hon gith
éoi S ngb HO XXVI16to [0152] 15In this production
Rethod, om}dund (ie) can be produced from conmpound
£300/16Ba) a byterhe ff ohtaowiing strgEsindSt¥R) 10k sulsy estté pgofompound

i_Ri I by .subj ecti ng conmpound
%apaygt%qgﬁggp%%%&i&i{o#%%%'on wi th compound (M);
Stemp 22E; 2 sstsrepLopbiobindinai pgrrosRgo(fdl PeyemsvimsnByiwigch is

Hhe Wrﬁbx%%;:%@@i@%%' s PTRmBEEANG xgLPUP Of

conpound a). Each step is explained in
82t3311 in the foll ow ng.
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 (VIIIa) to the Wittig
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, Jikken Kagaku
Koza, 13 vol., 118-138 pages (2005), Maruzen).

Specific examples of compound (IXa) include alkylphosphonic
acid diester (e.g., ethyl diethylphosphonoacetate, tert-butyl
diethylphosphonoacetate) or triphenylphosphine ylides (e.g.,
(ethoxycarbonylmethyl) triphenylphosphonium bromide, (tert-
butoxycarbonylmethyl)triphenylphosphonium chloride) and the like.

Compound (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
compound (VIIIa).

Examples of the base include amines (e.g., triethylamine, N,N-
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

48



10

15

20

25

30

35

(Step 10A) Compound (XXVIIla) can be
produced reacting conmpound (XXVlla) 25 with conpound
(I IIb) Where necessary, a base nay be used for this
re tion. Exanpl esof the base jnclude those

PYRFRE ST Sfep 1 BRAlER hKESE 10 @OGAT AR ilysroxide) ;
smhlunmeaasbamqt £1kpaldassieng Gasbanai eetRok &S Wddium tert-

R e T R R
orsted liish geme rsakzl—lyuﬂymlttmﬂxﬁ),o t@urml—hahdﬂnshlmn)e:f e[realalLyalﬂldes
0
g? é‘ §9£%£ﬂﬂ Fggpr§§§l%ﬁhgg n? ||1cﬁg%$%%%§ leléaZlde and

eci'fic exanp
Bh%rle#epréﬁ bha!éee Stoelnvmmqmdsr cwmm@mmatee potassa.um

f@?ﬂlﬁht§x1&gﬂ 9L99E§ﬂlf%ﬂghﬁ éﬂgjthgeliﬁé(%re eferab(]juct

Conpound (111 b) be commercially avall e pro

or cantife aﬁ?%%c%d tﬁ@c}éﬁﬁ i¥§ P® wradethod ﬂmé\mqualsa@ts, more

ﬁ&eﬁérﬁBl?CIjﬁ%nﬁlé&ﬁ&ﬁ&l@h@getébr §ogaﬁiv%ngetofﬁcompound (VIIIa).
compound (1I1b) to be used is generally 1to_ 100
equi valierit £eaprige danFgraiedo OBt dquirhal &S SOpEeY (e-g., those

éXBﬁpl&Eﬁéd nﬁfseé@nmgund fﬁ@@é Ealvents may Hélisddeastd Aixture of
IS carried qut OUt solvent or in an |nert S

| v
P bl BCOIERE P fs PV oPRCPEARS o ROLL- OF thess, diethyl
tharpltétEHhﬁdﬂoiﬂkéﬁyepcéﬁbniﬁrﬂlbesmhN4d5méahylﬂdﬁhamaﬂe, ethanol

%&ﬁl_ttg 1#14 %re a&:lfll_ | f or mami de,

yl-ace am i met hyl sul foxide and the Iike
are pr'l@fl@r aphetion is prefewablz sreuesgdaryt im an inert gas such

fnasg- LEGhR! 8Ly o4 yt?ﬂ&éﬁ%% (€4 Yne G€LL ADUtYl anmoni um

bromide,"tétra ni um hydrogensul fate etc.) 20

may b&hgs E8a¢Hion: KPEPekatcIreont FHE ampeiitorofist fenerally about -
Sg5 typBst t_ is generally 0.01

fﬁg@oéo 1e%u§v?r§%?g%y§ 7%%%% lE%Sf)&l equivalents to 0.1

equi valleénteactyien Il@%ﬁﬁélhéﬁtr%ﬁc%ﬁpb%rﬂfnﬁwwag 5 to 24 hr.

The r mbb@gu t0 sgm@aa]g EHIE tﬁ%f pkm%erdea%%ﬁgm%ﬁ tgeg%etadrﬂom known
-78C 25 to prefera to e reaction
R9TmE€ ot € trir sgi”’égb't iGATHE - g%%eﬂgﬁpy(]&8§ Yhr It >4 CREm. Soc. 99,

TavpousT7 (XKl M ox/arobe) psoduaedhes caradbygud achraeb hod

per se (e.g., Tetrahedron Lett. 29, 2525
@%@); USP6, 211, 199; 30 Synthesis 11, 1.023 (1991))
(itep ARY hod anal ogous thereto. [0154] (Step 2E)

Compound (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
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 wt%, relative to compound (Xa).

In the hydrogenation reaction, instead of hydrogen gas,
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Compound (le) can be produced from conmpound (XXVITII a)
under the conditions and nethod simlar to those
exenplified in Step 2A. [0155] (Production Method F)
Qrﬁﬁﬁpﬁ*jﬂﬁo &n) s@ur&é“e(ep(;eseanleVE@id o@mn@nﬁm%gte,

resented by the follomnng formula (1f) (conpound
EJF S BhYAAERPI W0 FR BT 1 SPFEEB NRRAFEBy e By flyldraRing may be used.
fOrnulfhd|a@buﬁ€CHHJQHBdhfdﬁﬁbbncgébﬂE% RhOSRIGRRd 9 generally 1 to

anpl.e, .accordin follomnn Reactlon Schene 6.
%@Eggﬁ V8he %E%eﬁ%eé% %% iS qXX? 3f£NtG1585F 1 equivalent of
tompduns pxaductlon nethod conpound (If) or conpound
(19) oduced from co

fol | ow ng s{e 10 Sep eflg\B lnst ll&?ral% iﬁﬁi@?ttbe g+ those
oxamid 1S ep Inlstea.$ﬁ pooﬁamxnna@udds¢beﬂnxa)amd)ﬁﬂeemlﬁﬁi These

Qoﬁ;e%ﬂs%a;% ’HQe& J:Qat ¢ gr?epongbrg }§ cp %Ilereof at an

obt ai ni ng ‘conpound subjec I 'ng conpoun
FRPFOPrHALe dtaPni RF @bﬁ%umt(lm(l e@as«mbd emertmg amd
@@I@ayagafmactéam afc@'tQQe Caqlrapeﬂgdll(ﬂ LrQypfe%}\éb@g

which is ¢ group o onpound (=a);
conpOLWﬂTIFI@?c?ﬁFaFQnDVW%ﬁ;rRECEkWQHmaNSbetQﬁ?rled out under

ERSBOXY b a thiopt. € OftieRd p@E H3kPr 1%k ¢ ORRO W s 6XX%X1ia) gehOdD8ly 2 to 10
atm, preferably 2 to 5 atm.

The reaction temperature of this reaction is generally about -
20°C to 100°C, preferably 0°C to 80°C.

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 (IXb) under the conditions and method similar to those
exemplified in Step 5A.

Compound (XITa) can be produced according to a method known
per se (e.g., Bioorg. Med. Chem. 11, 145 (2003); J. Org. Chem. 54,
220 (1989); J. Org. Chem. 49, 2500 (1984)) or a method analogous
thereto.

Compound (IXb) may be commercially available product (e.g., 2-
(ethoxycarbonyl)ethyltriphenylphosphonium bromide), or can also be
synthesized according to a method known per se (e.g., 4th edition,
Jikken Kagaku Koza, 19 vol., 57-61 pages (1992), Maruzen) or a
method analogous thereto.

[0136]
(Step 6R)

Compound (XIa) can also be produced from compound (XIIIa)
under the conditions and method similar to those exemplified in Step
6A.

(Step 2C)

Compound (Ic) can be produced from compound (XIa) under the
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Each step is explained in detail in the follow ng. 20

(p 11A) Conpound (XXXa) can be produced by subjecting

conmpound . Xl Xa) to an oxidation reaction. The
LRI LEAGLAnCAN, e Oeneral Ly LA 59 guly SkRtn.

an oxi dant “accor Jt per S8

30h3edi ti on, Ji kken Kagaku Koza, voI 17 page 205

(3P9%)at Nﬁrﬁéﬁﬂ)d gr a nmethod 5 anal ogous thereto.

éxanp ces:,L t he ox?dant i ncl ude m chl oroper benzoi c

aci d, BkorargerdulFaré tomrprerant beweayiope i xoapound

5 Qéﬁféd@n&%ﬁhy§fﬂﬂeyk%fﬁgéyﬂ d?orﬁﬂﬂEﬁWEMid{éEﬁEBQ (Ic) can also
hydr ogen peroxi de and t amount of

PRePERAGSAL tF Eéa’ﬂ@e% a§caéwé}9a|tpytla%oﬁﬂllfwmg disggtion Scheme
30 eqw val ents, preferably about 1 to 1.2 equivalents,
?g ui_val en of conpound (XXl Xa) . Thi s
%l%ﬁl(? éﬁ%er’l?e ¢arried out, for exanple, in the
poe3Ence of a catal ytic anmount of titanium
tetrai sopropoxi de, sodiumtartrate, 15 sodi um
tungstate, phemdgphosphonic acid, a quaternary ammoni a
salt and the kike. The amount of
be used is generally godrto 0.1 equ
guical ent of conpound i 3
geher al [Witigeatibredl OUt i n_an |ne t soI vent A20 (£, %estion
\ogend By HYHPER Bon v ertaeme ()
(il e sol ygpds, ether v
Ment. These solvents nay be used in a m}
twogor nore kinds thereof a
t kgse, di chl oronet hane,

tenperqture of this react eneral l'y ’_ﬁbout 0C to o

r' tR

ai‘y&oupiner exal’rpl e, 0.b
( XX Xa)

af ot enen |oned Step 42k, Step 92k a
(Stgp 11 Corrpound (5'Ga| a) n be produced by
subj ecting conmpoyrd™~cy¥kKa) t VAn oxi ation reaction
in the same manner gs in Step 112k. (Sttep 2F)

Compound G-if) can be produced fromco und ( XXXa)

acetate, agetg HO

al,,y,cglﬂ,yné Compound
tRE | i ke. [0159]

under th ondi Wit v8acBénthr Met hod sim | o those
exenpl i f i n SpepEmons(réetyy 2G)
0/ StepS5D 0
R—0
XIVa
10 XVa
[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 5C: a step of obtaining compound (XVIIIa) by subjecting

compound (XVIIa) to the Wittig reaction or Horner-Emmons reaction

with compound (IXa):;

20 Step 5D: a step of obtaining compound (XVa) by subjecting compound
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Compound. (1g) can be produced from conpound (=la.)
under the conditions and nethod simlar to those
exenplified in Step 2A. [0160] (Production Method G

PLRATBRUE heel JORA R bbby FoiaBRegtn
¢érpoundantdeg ;pr oduced, for exanple, according to the
{Sub iy e SRS Lo BB LA Y O et tn
¢enrpoupdn (P& )pitodar ext vilr opvebimsogaac{dXVILEY) dyylbheonic acid

&olilQwi g shaRs. Step 10B; a step of obtaining
compound (=C e) by subjecting 15 conpound (XXVlila) to

Areraloky| atitew PEaRRGAGALIRR t PPrEeRpBu LA | PY ajubisicapng Heompound
axiatigR) ofo APHYHPRL G AGBROHEEHiR) by renoving Rl which

i s the carboxyl -protecting group of conpound (XXXIja). ,
Yoo 31 EAcH S8t 8p TRFERPPAI FREWPNRIdEL A PYi Fefdyeng R which 1s
f1d lcawbogyl 2ot St€ihgl QEpup of compeEmDURIaf XXXI | a) can
E@n@r]oduced from conpound (XXVIla) under the

iF'tions and nmethod simlar to those exenplified in

Step IE¥Ah 6Stepis2tiplained in detBdnpautice (foh)owamy be
ggtoeg)ugg from conpoand (XXXl a) under the 25

ondi tions and nmethod simlar to those exenplified in

St ep 2ZRmpp0id4{XVIRrOdot iten phedied Hy ©ibjeompoancbrpopnd (XIVa)

S5 PR AR SO P oL
producE¥, ameintexdnpPerounsc dKUT hg-a et heed dis| gapegplly 1 to 10
£rackh eRt SCheEBBabiyRaaEL | O RGHEIBNE), pbPIEYqXLLEAA 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
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(triphenylphosphine)palladium(0),
dichlorobis (triphenylphosphine)palladium(II),
bis(dibenzylideneacetone)palladium(0), palladium(II) acetate,
palladium(II) chloride), nickel complexes (e.g., dichloroll,2-
bis (diphenylphosphino)ethane]lnickel (II), bis(1,5-
cyclooctadiene)nickel (0)) and the like. Of these,
tetrakis (triphenylphosphine)palladium(0) is 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 (XIVa).

For advantageous progression of this reaction, a phosphine
ligand to the transition metal catalyst may be co-used.

Examples of the phosphine ligand include triphenylphosphine,
tris(2-methylphenyl)phosphine, 1,2-bis(diphenylphosphino)ethane,
1,3-bis (diphenylphosphino)propane, 1,1'-
bis (diphenylphosphino) ferrocene and the like.
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I Bk A/ R p XXXl Ve [0166] In this
producti on net hod, conpound (ii) can be produced from
compound (XTTa), compound ( XXXVa) or conpound

( XXXVI |1 a the follow ng steps. Ste F: a step of

ot at 'Ry B SUSOBIEE) DBy e Lt 3y “BBApbRrAFerally 1
{Xldoapqtovdleat¥ t pregfarenBty i Drroor0 Hequisal En®Nper 1 equivalent
I tion w.th conp nd a 10 Step 6E: a step of

%at% gran51t10n m UJX)%%R‘/E( gtby . .

tairning conpound subj ecti ng conpound
( XXXTB@upt s aomyrlhleogemtuwmudeaﬁ'tdsen@xamdpﬂ@d I sttep SA. Of

“(}%8?%\/ 5@:&9{9 c%ggg %d (: ac)arBXne?‘éngv\P?tch%;%n&P'Eggldnlgutoxide

to an ary coup Ing reaction oun
gndvithe Sl aBF: paeﬁﬁt@blef obt ai ni ng conpound (XXXI Va)

by subjrn%cginaané%mﬁ@%g% (t?sxﬁ%/h?s)edt QSagJﬁéqraqwnﬁtﬂmo

reaction; ep 21: a step of obtaining conpound (Ii

Wlﬁ’éﬂfﬁwﬁhg PRiefﬁmﬂé]W ils Lo hiD EAMpERIANSr oPBEL} r@zugwa%nt of
@ng‘o@ﬁaomud;a()XXXI Va); Step 12A: a step of obtaining

compound (li) by subjecting the cyano, group
CompoutTt S( X1 LSRR §EF o1 20 0TS ]Sogvent (e.g., those

éaard‘plstem ii% exppaixed Tmesiaetsanbemrs mhe Holds@a 0f.a mixture of
can e pr

T%Sote SF g Conpou déXXXI gugh

ot CBNbUTACE) BFE infibr =t MEPCPPOI San Chel had. Lreoe:
simdthakyé thaneos eeexanyplrofieth i beﬁtep:e,S]:blué&.eFN 6E)

SRR LD a0 e Pratucs] Liomatppunl

t hose BXenpeaciion iin SteferBAly(StxpedCput in an inert gas such
as argon, nitrogen and the like.

The reaction temperature of this reaction is generally about
10°C to 200°C, preferably 50°C to 150°C.

The reaction time of this reaction is generally 0.5 to 100 hr,
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
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)

Compound (XVIIIa) can be produced from compound (XVIIa) and
compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.

(Step 5D)

Compound (XVa) can be produced from compound (XIVa) and
compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.

(Step 7B)

Compound (XVIIIa) can also be produced from compound (XVa) and
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Compound. ( XXXSTla) can be produced from conpound
(XXXVva) under the conditions and nethod simlar to
t hose exerrplifi ed in Step 7A Corrpound (XXXVa) may be

cConmer | e prqoduct e

C oMot d?% & eE a|cgagbe<msoaa§ 880?10‘?{]1115’% Gogthose
aptrpdd fkadwin seepser(e. g., US 2007/ 244094) or a net hod
2@@4 Qeys thereto. (Step 6F) Conpound ( XXXI Va)

an al so be produced from conmpound (XXXVIa) under the

condi t¢emppuadd (fdet) hedn sheridraduted tfrogecenmypd K€Ml jaj under
éﬁ@%o%éltiégse%nalr}lethog imilar Q%”PR&JBJ' e&lafn%lfﬂredbgn Step 6A.
Ero duced from conpoun (sXXX ' Va) under the _
&Rt i ons and nethod sinilar to those exenplified. in
bR oh MABba(Step 12A) The hydrol ysis of

the cyano group of conpound (XXXVIla) can be carried

out acorPREED (é)rrﬁf- hidf Pﬁsﬁﬁnfpelrm’%t’(cel'g a cgpppund
ﬁ@t:]ﬁdsgﬂte&%y] lthaEEfblh_agabg Kol a2 21d0| (compdudd (@AYEScan be
sth edi.tion, J n Ka Koza
BreRe” | TRe SRl 68 aﬁal‘;ﬁlg%?g#?@%ﬁﬂo cheme 4.
glkenmlbncisa:lmemnet hod u3| ng an acid, a base and the
L Compound (XXXVIla) can be pr oduced
ccogdlng to a nethod known per se (e.g., J.
Heterocycl/\ Chem 22, 129 (198); OSP 5145865) or a
net hod aRkal @Q@Bls t her et o. [0169] (Productl on Met hod 1)
O conpour® (1) qf the present. i:nvent.ion,
present ed by the foll ovv| ng f or mul a
cior i) ) can be produced, for exanple,

I' Gléagtign o the | | owirexgpatReact i on Schene 9. ,cF
i 9y [B138)sp deprotection Step2J ,‘CF

(o] 2
R
R—0 3 N
XXa deprotection Buchwald reaction
= Zx‘ xz
x? StepBA
Step9A o
L' ~coor o g R0

R Ma R—0 XXIVa
1 XXIla

N Step1B XXla .

deprotection
Z Step2D
Rk Step4B

el \__ Step3B H—x""CooR'
halogenation or \ Vla CF,
sulfonic—esterification R?

[0144]

In this production method, compound (Id) can be produced from
compound (XIXa) or compound (XXVa) by the following steps.
Step 5E: a step of obtaining compound (XXa) by subjecting compound
(XIXa) to the Wittig reaction or Horner-Emmons reaction with

compound (IXa);
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In this production nmethod, conpound (Ij) can be
produced from conpound (hie) or conpound (Va) by the
following steps. 5 Step 4C. a step of obtai ni ng

ST R a1 heaer: e eI CHTSIRG (RTBY. Dy uisBtigs compound
$X d:bdabm;aimgagatnml?maagtw@{xw LI a) by 'S;ij ecting ;
%fé%%n St‘(a ‘09 %Latén‘i}ég éé glﬁlgl @gk%gnpﬂ%uﬂgo%%ﬁ&?}{gycompound
CRfRI g RP a\MkwéhtJrcsl x@apheorca\rlbbxwmmuoﬂeﬂﬂag igroup

Q@e B\“TQué‘lgap( W‘Jdl )_Ln%[gén?p@und XVIa8 g@qh%te%ﬁj_lhé the

ex Ialned in‘detail 1n the follow ng
@gﬁ%‘d BTPURXRY FPrpouRgn (BEVar c‘}d’uée’élalfqgé?ﬁﬁ‘éb?fbcﬂfnéué—ﬁ%f}lc“

dScsammesnthd kkh@didider the conditions and method
simlar to those exenplified in Step 1A [0173;196&Ste

Hegp 4B: a StePCRARRHRIIEROGAIACHRAC K 1R) s BY 8@ geompound
{xama) ceapanind ki Ya) i 20 réﬁdtﬁ&lﬂmltﬁdc&rhﬂdﬁhdum) t he

ondi |ons and od simlar to t empllfle
S0 A T S P S B aBR ST Db ta (O BT adE, which is
‘elteh)plrofﬂectm‘fg:apbmrﬂm anate,oft e:btnp@mttq/ I( XXIa) 7

QX a and_th
S Py PR, SR pl o S 00 BT D R peompound
@ﬁﬁd@deuo adeo deMQaJtd) raan‘ettbrodrllthowmmnds GBI Ta) ;
a oy Q1 74] t . .

%%énﬂ;%%ndgaé% an %ﬁgﬁgguce gim(édgnp un%ﬂovxx}%VR MRyeh 1s
mﬁj@:arbﬁéymercww aﬁaummmmﬁpmql aXXL¥ak hose

pgq_em;llfled in Step 2A. Is [0175] (Production Method
J) npound CLof t he present invention, a

conpOLﬁ'f’chr éﬁ?l%s’esnteéalwet enf BF'FM ﬁé‘ R gt éot"rlk‘;
(cppoeund (1 kr) can be produced for exanpl e,

accor dl%&ot 0 tﬁ@( foll ogin Rgact' o&ogcggmn%mlq% %ISXa and
( React Y BR 8EAeE21 0521 9781‘0 uce P ( )
compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.

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
analogous thereto.

[0146]
(Step 6D)

Compound (XXIa) can be produced from compound (XXa) under the
conditions and method similar to those exemplified in Step 6A.
(Step 1B)

Compound (XXIa) can also be produced from compound (XXVa) and
compound (IIIa) under the conditions and method similar to those
exemplified in Step 1A.

(Step 3B)

Compound (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
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ri-k) CF3 StepdF \--:::-.--"-- . ..7 ZN," sa 7 .. -, '

A .-Xv COORI "\, ( \Viai | M [01771 In

this production method, conpound (1k) can he produced

fr.g 20.conmpaound ( XXXl _Xa) . or . conpound Lia) by the

B RERRES ot 2.5 TRl PERSEM srRtag compound

(¢ampBby subj ecting conmpound (XXXl Xa) to an

al kyl at | agtJ-Qn W ILa}, S 4E:

top ofoBBebARFbla] Bhh ISR ot cBRpdia Airvra) ana
Ad ({3l andep the abry¢lbitdnenan@aetthod sinijar to those

compayrde§ Viakiept &P 2K a step of obtaining conpound
Ei k) by renmoving RI s the carboxyl-protecting group of

dund (Xia). [0178] Each step is explained in
tede Isabn the following. (Step 4E) Conpound (XT., a)
can beTlPer ?:grlfllg\?gl forfos:nhg op%%%ggilgg%o)ég)R rg)% compound (XXIa) can
be 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
protecting group R? include a method using a acid, a base and the
like, hydrogenation and the like.
[0148]
(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
compound (XXIIa).

The Buchwald 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)).

Examples 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,
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).

For advantageous progression of this reaction, a phosphine
ligand to the transition metal catalyst may be co-used.

Examples of the phosphine ligand include 2,2’-
bis (diphenylphosphino)-1,1’-binaphthyl, 9,9-dimethyl-4,5-
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10 conmpound (iiia) under the conditions and nethod
simlar to those exenplified in Step 1A
Compound (XXXl Xa) can be produced according to a

PEL D8 rE Pt dREh 38 cflene JE1L FRECTOR S8 5049
met hodTk @megotse it rtéﬁeplnpspmn(estwn&lil:yo be usedChppaanedally 1
£3<L§@ e&amvﬁéﬁsbeppéﬁ%sw 3 rmogogpeund L | ?e@ﬁ_dequivalent

onmpound (Vi a) Under the conditions and method similar
?6 throdearsddniri el icatslept4A. Conpound (XLl a) can

be proghiedeaCeOrtteNPadd dTREAOShikR@WMIe 2. P@EiS€hylamine, N,N-
%Jsjt ., WO 2005/61470) or .a nmethod anal ogous ther.eto.

sé’é’rékylethylam%m?d&ﬁﬂlﬁ k)4‘€éﬂeﬁéylﬁ|‘“68%3é‘aldflnn8 1,8-
ammﬁnagciaqfﬂxl U?dmuridﬁeeﬁ@ndl 3, ans, 'B,@-hﬁ'ﬁ&lhj&fkoz-ilﬁ'{nba}ﬁyl—ZH—
t 0. t.ho i fi in uctio
REHOR o Z 0t LR RBLTARE 1 FLERLE ABERF SeRRE R FGBE -G Bobassium
cmiqwamel r aptiese nd ggbray e, heesflﬂdni cwb@aﬂ:@r, nslcbdm(xrl 1)
CEATAUNEALAD P8 RS e L AT S mevan
IReeemarcgﬂ Scmnetnﬂgoii&@sp@m&ﬂjosmﬂse aatrle:sgm |rglosphate) ;
Qf%gﬂ oﬂ@tﬁi)aééeggﬁ gﬁ 5%3@&%@ 5%% 51um ac %Rf alkali

ctlon rret , npoun
@%Wlb@ysrb%ﬁmée ﬁromO@éﬁﬁo@Yférl(dXIrl aqta%?eﬁﬁoﬁml(dﬁ Fl a}kall
et LORPAEANE: LKL Ya) g by sbhgur HyRroQWMidY h8RS i umiRRireQide) ;

a_step of obtaining compound (XLI|s) by ubjectin
%H??&&uﬁati‘%(ila) a%]EP"'tlH’@SV\I?tg-g BagdtEh ifthpxide, sodium tert-

B 938 de FNpess sh @At d 1 bWk bRi GO fpeusghid X6rhiums (e.g., n-
butyllithium, sec-butyllithium, tert-butyllithium); metal amides
(e.g., lithiumdiisopropylamide, potassium hexamethyl disilazide) and
the like. Of these, cesium carbonate, sodium methoxide, sodium tert-
butoxide, potassium tert-butoxide, tripotassium phosphate,
1,3,4,6,7,8-hexahydro-l-methyl-2H-primido[l,2-alpyrimidine 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 (XXIIa).

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-
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
30°C to 200°C, preferably 50°C to 150°C.

The 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
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Step 60: a step of obtaining conpound (XLIIla) by
subjecting 1.0 conpound (XLIla) to a hydrogenation
reaction; Step 5H. a step of obtaining conmpound

by, su jecting conmpound (Villa) to the Wttig
%Ié!%\jtotg i 1\c/}i‘e’?—@lglf’ner-Enm)ns reaction w th conpound

((IJM]?—] ) Step 6H. a step of obtaining conmpound
&5%4 by subjecting as conmpound (XLIVa) to a
ogenat| on reaction; Step 51: a step of obtaining

corrpoufﬁmnp(oxnv &5d) b}raaulb? auodnged ompounempouni| VEXI{y under the
&&?dlwl%b gaz{o??n%Eh&ﬁ‘ s‘lﬁnl'I'QEnt% thEEanéerrEﬂEHéH‘ W &Rep on.

ound (1 Xe); Step 61: a step of obtaining conpound
(%_ Qlia) by subjecting conpound (XLVia) to a

hysiRgenst iiinbeagfiion; 5 Step 2L: a step of obtaining
corrpound (Il)%%%/ renmoving RL which is the
[

car box§A -55FBP (o §F ol BFeEeMpdEVanEIQT | PaForprsh]
faotesshepd isy expl ﬁcblrl%duhﬂ ﬂ&hﬁdlb l(ne)t heofnpbl@M (1¢) can be

10Cb d L] a d fron
é{ﬁ‘%‘%ﬁad f% BXF™ %’n &5 ﬁ}f&) (tIOX %fg.é%w#ﬁi%eaﬁ:%&non Scheme 5.

cmaﬂ:tubnnSdmmé fethod simlar to those exenplified in

ﬁsﬁi Speci fic exanpl es of conpound (1 Xc)

nc Jde commercially avail abl e

[ 3- (et hoxycar bonyl ) propyl]tri phenyl phosphonl um brom de

apd. 15 t he Like. Ipund (1 Xc) be
bregi al |y av%b bl e uct’, or can be_peofficed
di hg 'to e od kndwn per se or a. ngthod

G 2e6emp@knd (XAl 11a) can

a mat hod s§i ar to tho exegRhsd i ed i tep 6B.
(Stﬂ ﬁﬁ&é pound (XLI/Va) can be producged from

conpound. (Villa) and conp ung (I Xb) under the

itions and method simlar to those 25 ex ified
in Step 5A. (Step 6H) R—™09 Conpound (XI|IH@®) can
al so be produced from cogpognd. (XLIVa) under the
conditions and nethod simlar to those exerrpﬁ fied in
Bil&216A. 30 (Step 51) Compound (=la) can be
pr oduced ) d X r
R R e
¢ompSueg S&KVIIa) by thecénblmnldlg( XE&®RJ- can be produced

ALO" dhnds t2 .3 pEtHAd kng g €19 ' '
o 38 603%5%?9 &V\%& 003 eszf"24sub€}\o°tlng
SRBS 2 855V 13R) ateretth é‘élk&h%ﬂldﬁlo aga%mwéth (SmReusd) (I11b) ;

Step 2E: a step of obtaining compound (Ie) by removing R' which is

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)
with compound (IIIb).
Where necessary, a base may be used for this reaction.
Examples of the base include those exemplified in Step 1A. Of
these, sodium hydride, sodium carbonate, potassium carbonate,
potassium tert-butoxide, potassium hexamethyl disilazide and the

like are preferable.
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Compound (XLIlia) can al so be produced from conpound
XLVIa) under the conditions and nethod simlar to
those exenplified in Step 6A. (Step 2L)

Compound (1) ca odu ed from conpound idi.a)
under %ee(ag'oé%%oolr}t? aa?r‘?d Prg]?%olbgegl %\ernersq%o%'el to 100
exevplefted P'rlefﬁtéﬂ?l}iiI-YZA. t OB 3jqul Pabehicst, i oaldvstvkeoto 1¢ggmpound
ound (I) of the present invention, a conpound
représented by the following formula (in) (conmpound
(I m) w@Eibéc 1xanpdes cell coppurk aifiie) Hrdoddi meEtyg 3-
o%%b?c‘%i& R@@Hqurg §C§‘-ecrﬂiol8 réﬁ%%%boﬁne%@l@@@ 12)
018 2 OF3 \ a 13 POV CR M T depro
@t%%ﬁpmpmr@ﬁzwd td)ﬁ? Fabke

Compound (IIIb) 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 (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
Step 1A. Of these, tetrahydrofuran, acetonitrile, N,N-
dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide and the
like are preferable.

Where necessary, a ﬁhase—transfer catalyst (e.g.,
tetrabutylammonium bromide, tetrabutylammonium hydrogensulfate 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 (XXVIIa).

The reaction temperature of this reaction is generally -78°C
to 200°C, preferably -78°C to 120°C.

The reaction time of this reaction is generally 0.5 hr to 24
hr.

Compound (XXVIIa) can be produced according to a method known
per se (e.g., Tetrahedron Lett. 29, 2525 (1988); USP6, 211, 199;
Synthesis 11, 1023 (1991)) or a method analogous thereto.

[0154]
(Step 2E)

Compound (Ie) can be produced from compound (XXVIIIa) 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

59



Stepl 00 O=k XLVIla [0185] 15In this production
nmet hod, conpound (I n) can be produced from conpound
(XXVI'1 a) by the foll ow ng steps Step 10C: astep of

AL SOLRRURE LT B BB BE £ER M (1)
¢an ike) prSdlechdZI\/tan @ta@plef mnoacldnnggtmctﬂupomqvumg Bgyaction
(fq{g;n\él Rg R which is 20 the carboxyl-protecting group
0 onpound (XLVIla). [0186] Each step is explained in
tReagtionnSehamef 6) | owi ng. (Step 10C) Conpound ( XLVI I a)
5 E&dsde produced from conpound (XXVIla) and 25 conpound
FI I1c) under the conditions and nethod simlar to
those exenplified in ep. 10A. (Step 2M
Compound (I n) can be @ ] from conpound,
under the conditions angFnethod simlar to the?
exenplified in Step 2A. |so [0187] (Productio
M O conmpound (1) of & present invention,
conmpound represented b

S:o oxidation
XXIXa
ﬁ deprotection a
.0
S (0]

.0 Step2G
Ss
0 -
0 0
R—O0 HO
XXXIa g

[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 obtaining compound (XXXa) by subjecting compound
(XXIXa) to an oxidation reaction;
Step 11B: a step of obtaining compound (XXXIa) by subjecting
compound (XXIXa) to an oxidation reaction;
Step 2F: a step of obtaining compound (If) by removing R! which is
15 the carboxyl-protecting group of compound (XXXa):;
Step 2G: a step of obtaining compound (Ig) by removing R! which is
the carboxyl-protecting group of compound (XXXIa).
[0158]
Each step is explained in detail in the following.
20 (Step 11A)
Compound (XXXa) can be produced by subjecting compound (XXIXa)
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can be produced, for exanple, according to the
followi ng Reaction Schene 13. (Reaction Schene 13)
[0188] 10 [0169) In this production nethod,
or _conpound (10) can be produced from

cog%bﬁﬁad%&i FFgft%£ ‘the following steps. Step 11C a
st ep ofheobixadatign ceaptinnjc@XLbéQQedeyaQUquanrﬁag out using an

Qun lla) t [ eact ,
gﬁfﬁ% HE 9?2%%(%1(% m}%gé) é%%ggén%a}dn ;ﬂ %y&gubj %@P ettPion
éﬁﬁw@uﬁagémquaa)v@o an» oxddatZiogn (£ @0 | Mﬁru&népozl\ﬁ method

AnSiteRuef tiabtaini ng compound (1n) by removing R which
is the carboxyl-p rotectln%n group of conpound (XLI Xa);

Step Zramplefepf dtheopriia @neb%ew&h%?ape@eflémua@d
&onshipe s B aAie0 cbiiSo GRS, 0BXY2 oyl pkeskidygy group of

conmpouynd (la). 0190], Each step is explained in )
n&rllm?ﬁlg¥)rﬁ)e‘lﬁ’6$ P%W’ﬁxj‘e' (Gsrhyigye §untY{EadeRaperoxide
oo the pikduced by subjecting conpound s (XLVIlla) to

an oxi i_on_reac er as in ep

A IR SR AP o AR To B0 e B 5 e Ry (3poue 1 to

Step 40, eGlispl40tancreferbblke.abpSteh thilld).2 equivalents, per 1
ed by subjecting conmpound

%ﬁﬁ%%ﬁ? fic( %¥bggﬁggx@%985§n reaction in the sane

nanneer¥§ reastieqn taA b€ Stagpigfl)out, for exampdeuntn (ihe) presence

S8 b:%teﬁgéy&egnoﬁm%f%mmqm( M%@sogpggéxme sodium tartrate,

conditions and nethod simlar tot e exenplified in

I AUng take ZgyeQMiB@ﬁEE%ﬁﬁiqwaé}dceﬁ1q&étEF@ﬁ%ubéﬂmonla salt

ixompeonpeaind (La) under the condltlons and nethod

simlar to those exenplified in Step [0191]

( Produtts GRONBE Hfd TR e tdgtpobindPy u)Seéf”t Ensratintd- 001 to

O IV ekdiul 98] ert SGOBPOUNG quivalent of compound (XXIXa).

This reaction is generally carried out in an inert solvent

(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.

The reaction temperature of this reaction is generally about
0°C to 100°C, preferably 0°C to B80°C.

The reaction time of this reaction is, for example, 0.5 hr to
1 day.

Compound (XXIXa) can be produced according to the
aforementioned Step 4A, Step SA and the like.
[0159]
(Step 11B) 4

Compound (XXXIa) can be produced by subjecting compound
(XXIXa) to an oxidation reaction in the same manner as in Step 11A.
(Step 2F)

Compound (If) can be produced from compound (XXXa) under the
conditions and method similar to those exemplified in Step 2A.

(Step 2G)
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20 represented by the following formula (Ip) (conmpound
(I'p)) and a conpound represented by the foll ow ng
formula (1g) (compound (1.q)) can be produced, for

exanpl acc ing to the f IIo Reacti o
KGRBETOR SlloRe” 1) IS P OTOA om) P[0 (AT under the
¢qsndlh|19npra;1dimeitbm neitrh ddy tmortposlﬂdedanpﬂlﬁxectonpsuapi_zzx.
Ed cqlog can be produced from conpound (l1da) by the
o]l Wi ng steps. Step 11E: a step of obtaining
Corpgahiior MegpoByGlsubj ecting conpound (Lie) to an
°X' datd On.of ?é‘u}ﬁd o(’1) §Eed§he1 ’Eesé’nt?'tl?ﬁ'vleﬂ&&pt al BbRSbund

npound ITa ubj e ng conpound (Lla) to an

J@ﬁar@éﬁpé r@aé@?of@llo‘ﬂnﬂ mﬁba &Lt digoBpPoyit dith) hgean be
smedad {dP)kxB¥Mpl&MACBIdRHg WBi eRe | 5118w A ‘Reaction Scheme 7.
car boxyl éJI‘Ot ectl ng group of conpound (Lila Step 2Q
EReFCEHOBf ing conpound (1g) by renovi ng Rl whi ch
[®Gldihe car boxyl prot ecting group of conpound (LIIIa).
[01941 step is explained in detail in the foll ow ng.

3 mpound (Lila) can b duced
CFp an oxidatio €Fi on
p 11A ound
(L{e) can be [B?oduced accpr di ngdtPertesttiep 4AE, ep 4F

? ound (31 a) can
gr oduced Eﬁ?‘ bj ect i ng-igonpoun la) to

idation reaction in the sane manner as in Ste 11A

Step 2P) 5Conpound (I p)gedn be produced fro onpound
%a) under the conditionspapd nmethod sinlar tod

those exenplified in Step 2A. (Step 2Q

Compound (1g) can be progf?géd from conpound (3ha)

widen the conditions and nethod simlar to those

exerrpIIinfi gd in O{uc@lZA 1 50195

1s pro on method, conound (Ih) can be produced from

compound (XXVIIa) by the following steps.
Step 10B: a step of obtaining compound (XXXIIa) by subjecting
compound (XXVIIa) to an alkylation reaction with compound (IIIa):;
Step 2H: a step of obtaining compound (Ih) by removing R' which is
the carboxyl-protecting group of compound (XXXIIa).
[0163]

Each step is explained in detail in the following.
(Step 10B)

Compound (XXXITa) can be produced from compound (XXVIIa) under
the conditions and method similar to those exemplified in Step 10A.
(Step 2H)

Compound (Ih) can be produced from compound (XXXIIa) under the
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 be
produced, for example, according to the following Reaction Scheme 8.

(Reaction Scheme 8)
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(Production Met hod 0) O conpound (1) of the
present invention, a conmpound represented by the
following formula (Ir) (conpound (Ir)) and a comnpound
r$£ %sented by the followng formula (Is) (conmpound

{ % 15 can be produced, for exanple, according to
the fol | owzAg~ tion Schene 15. (Reaction Schene 15)
[0196] Bucheral d4- CFFargactionVa N ep9BSterile

Step2R XXl 9\to H7- 11F381-O @ €5 N CF,
Nbb ﬁm*N“@EPPFAlld

omer—-Emmons
reaction hydrogenation deprotection
- 2o
Step5F Step6E Step2l
0 [0}
Xlla OH
Ii
CF‘*i hydrolysis ’ Step12A
LI La
XVI @ CF,
arylcoupling
Step7C °
o 1
O0—R o
0-R' NG
XXXVa
XX XVia XXXVIIa
[0166]

In this production method, compound (Ii) can be produced from
compound (XIIa), compound (XXXVa) or compound (XXXVIIa) by the
following steps.
Step 5F: a step of obtaining compound (XXXIIIa) by subjecting
compound (XIIa) to the Wittig reaction or Horner-Emmons reaction
with compound (IXa);
Step 6E: a step of obtaining compound (XXXIVa) by subjecting
compound (XXXIIIa) 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
compound (XXXVIa) to a hydrogenation reaction;
Step 2I: a step of obtaining compound (Ii) by removing R 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.
[0167]

Each step is explained in detail in the following.

(Step 5F)
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LVSt ep4G SteP2SN. X | Vb\ F-tOi RL-OHO VIM[0197]

In this production nethod, conpound (I1b) can be

produced from conpound (XXII1) or conpound (LV), and
conpound (11 canpound (Is)_can be_produced fro
comoundeetbh) Pl IERE P s bl P Byt SR rTe) under
Shepadiobir rndgredmpbgadil{dd K bjosulskevpihfied in Step 5B.
¢ (XXI'l'l') to the Buchwal d reaction with

compound (LIV); Step 13A: a step of obtaining conmpound

(1ib) grRceadt (REIYerpewm Py Pyydwgeach feegpmmpdupd vV(¥XXIgIa)
Sh&dr the SorliRBoRE AP akRhhE LAAPIHNGD Eh¥B): O¥emplified in Step
subj ecti ng conmpound (lib) to an alkyl & ion reaction

ft h compound (ll1la); Step 2R a step of obtaining

¢orgoung (1r) by renoving RI which is the

car boxyl - protectin roup .of conpoun i Vb); t

50 " Crfan BheA AT L s BERI Yy 0y AfoueR| Hgocva) under
the dopdd okynsl angreethaef seabpotind (Bbge te@efiplified in Step 7A.
hal ogenati on .o fonicesterification;_ Step.4G _a

ot ep ar bl Pdte) BET B BomntS iy 20, piiaeds fbauct.
Borpoandvé Nb) coopamndl (KyK¥e) branr edet iken pwbthcebpoonding to a

: 3..a,step 8] c

PR e e B AP /BT ek bnRYogous
elestigdend (VI Ib). [0298] Each step is explained in

gjgg@ lephn the following. 5 (Step 9B) Compound

I1b) can be produced from conpound (XXl 11) and
conpoUurfFPPERY) (BRdER) t FR cd5Qi PR GO RABA netTo §OBP PR r(XXXVIa)
tfddMese exRIPlbhs 6thd MeShéP HMilar to thosEOERMYIAried in Step
XXI'1l) may be commercially avail abl e product, or can

» be synt hesi zed according to a nmethod known per se

osted e hod anal ogous thereto. The racemate or

optically acti foLm of conmpound. (LI ma

com’re?éc? Y a@)l §8Peb%rpor(?§gf?d o?%@a%/grﬁ%o%\dogﬁé%ﬁva) under the
ewobitdong 4ol aeheddiodiminewntpethose eerplhEidddin Step 2A.
?@laésqgous t hereto.

(Step 123)

The hydrolysis of the cyano group of compound (XXXVIIa) can be
carried out according to a method known per se (e.g., 4th edition,
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 (1985); USP 5145865) or a
method analogous thereto.

[0169]
(Production Method I)

Of compound (I) of the present invention, a compound
represented by the following formula (Ij) (compound (Ij)) can be
produced, for example, according to the following Reaction Scheme 9.
(Reaction Scheme 9)

[0170]
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[0199] (Step 13A) Conpound. (IT.b) can also be
produced from conpound (LV) and conpound (LVI)
according to a method known per se (e.g., EP 757051;
Org: Lett. 7, 2409 (2005)). 20Conpound (LV) and
ound (LV1) may be commercially avail abl e product,

ACFhe synt hesi zed according to a nethod known per
r a method anal@gous thereto. [0200] (Step 10
25Conpound (IVb ca be produced from conmpound (il o)
onpound L( iler the conditions and met hod
m/l ar t those gxemplifled in Step 1A. (Step 2R

ex®ml i fi e@tgpaGSt
can be produced fro onpouno (IIb) under the

from coﬁ‘pound (Vb) and conpouns (Vi a)g,

condi ti ons and nethod simlar t% those exenplifie Xin

Step 4A. (Step 25
produced from conpo
met hod si mi F&PPo

Conpound (Is) can be

d (VIRR) under the conditions/and
hose exempli¥ied in Step 2A q©6201]
d P) 50 conpothd (1) of the preseff
onpoung, repregavmed by the fol l owin
conpoufid (It)) can be produced, for
ccortkhg~to bRe foll owi ng Reaction Schene

[0171]

In this production method, compound (Ij) can be produced from

compound (IIa) or compound (Va) by the following steps.
Step 4C: a step of obtaining compound (XXXVIIIa) by subjecting
compound (IIa) to an alkylation reaction with compound (IIIb);
Step 4D: a step of obtaining compound (XXXVIIIa) by subjecting
compound (Va) to an alkylation reaction with compound (VIDb);
Step 2J: a step of obtaining compound (Ij) by removing R! which is
the carboxyl-protecting group of compound (XXXVIIIa).
[0172]

Each step is explained in detail in the following.
(Step 4C)

Compound (XXXVIIIa) can be produced from compound (IIa) and
compound (IIIb) under the conditions and method similar to those
exemplified in Step 1lA.

[0173]
(Step 4D)

Compound (XXXVIIIa) can also be produced from compound (Va)

and compound (VIb) under the conditions and method similar to those

exemplified in Step 4A.
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In this production nmethod, conpound (It) can be
produced from conpound (LV) by the follow ng steps.
Step 14A: a step of obtaining conmpound (Vc) by

subj ecf i oun LV) to ] on_w
(VI + 5 e Rttt ot oo ine AR PP RERth o
e dapttopned ewitar teru}butpsLﬂﬁhydeaxannplosae@ atid the llke
step : in
compouA LU (bl AP St o, BRLERR D Bratnry or con
b&/irppduced gragyd2my taD @t eptlmd Gbowh rvary seonpommtppti)analogous
5 B¥edegBOVing R which is 20 the carboxyl-protecting
grou of conpound (Viic). [0204] Each step is
9%i4di ned in detail in the (Step 14A) Conpound (\Vc)
csyeoegproduced from conmpound (LV) and conpound
(LVI'lTa accordln to a nmet hod known per se gx
2003/ §7FF9ynd Capoip RFEUEF VI fTaR ﬁalpp%@d ( XVHIa) EHasE
timeneieddns avdi hetll piathied toothesd dxempl Deleeedn Step 2A.
g(%]a rding to a nethod known per se or a nethod
gous thereto. (Step 4H) 30Conpound (Vilc) can be
pmnﬁhweﬂoﬁrMnnnodnpbund (1-c) and conpound (Via) under

te'QinSFf%‘? R8BS BEE BILLA 0hDOSE o comoound |

mebenmcbducemef Fohasdrpofemulyl KEY) ulrdapoum@ (Ik)) can be

G RIS 0 P A soee

15 greachéopr LAventi on : conpound represented by
tdwerefjol 1 owi ng formula (iu) (conpound (lu)) can be
produced, for exanple, according to the follow ng
Reacti on Scheme 17. /r/ (Reaction Schene 17)

CF
L' cooR'
CF,
Step4E @ CFs
deprotectlon °
Step2K 1
X
CF, StepdF R\O 0:2
0 OH
XLa
H. I
x""cooR' k

XLla

3

[0177]
In this production method, compound (Ik) can be produced from
20 compound (XXXIXa) or compound (XLIa) by the following steps.
Step 4E: a step of obtaining compound (XLa) by subjecting compound
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[ 0206] Wttig reaction or Honer-Emmons reaction
Step5,1 N, () hydrogenation O Step6J a lisc O R- O
XbXi b a +-GF , deprotection O Stepal r-ta 7 HOlu

[§§§%§L) to an alkylation reaction with compound (IIIa);
Step 4F: a step of obtaining compound (XLa) by subjecting compound
(XLIa) to an alkylation reaction with compound (VIa);
Step 2K: a step of obtaining compound (Ik) by removing R! which is
the carboxyl-protecting group of compound (XLa).
[0178]
Each step is explained in detail in the following.
(Step 4E)

Compound (XLa) can be produced from compound (XXXIXa) and
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.

(Step 4F)

Compound (XLa) can also be produced from compound (XLla) 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
per se (e.g., WO 2005/61470) or a method analogous thereto.

(Step 2K)

Compound (Ik) can be produced from compound (XLa) under the
conditions and method similar to those exemplified in Step 2A.
[0179]

(Production Method K)
0f compound (I) of the present invention, a compound

represented by the following formula (Il) (compound (Il)) can be

produced, for example, according to the following Reaction Scheme 11.

(Reaction Scheme 11)
[0180]
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15

In this production nmethod, conpound (iu) can be
produced from 15 conpound (LV) by the follow ng steps
Step 14B: a step of obtaining conpound. (LVIII) by
subj ecti ng conmpound (LV) to sul fonam dation with
conpound {,L{/I/kb% and subj ecting the resulting
Lt oé%n qﬁ“ranpp%ur ring closure reaction;

: obt ai ni ng conpound (VII11b) by

: Step 50-:

! 4 Step 2U.
a step of obtaining compound (lu) by renbwing fRerotgptceh
is 5 the garboxyl - prot ectxf"ﬁg group of conmpound (Xib).~

[ 0208] E&Cth-Siepri S exp ned in detail in he Stee2L"
-~

ESRBShar (LVI

preduct, or can be pfoduced
N per se or a nethod
anal/ogous thereto. 15 [0209] (Step nibddnation | Stepsl
Conmpound (Viiib) can be deGed by subj ect i ng
cOfpound (LVI11)to formyl at?on. The formylation is
carried out by reacting c@ound (LVIII) 20 with a
fornylating agent which is a e| ectrophile tg
presence of a organic netal reagefiPRwhich
according to a nethod«kfi cAa per®se (e.g., Tetrandron
Lett- 24, 1647 (1983 ¢h ed;,,;ﬁigggcﬁmloi,kkengaku
Koza, vol. 15, pages™y8-87 (280@)yEmmvksr uzen)
net hod anal ogous thereto. 25PF&®rabl e exanpl
organi c net al reagenncl ude oggapic lithiu
(n-butyl lithium sec-butyl lithium tertbutyk
lithium [ithiumdiigegropylan de, |ithium Rexandt hyl

di si | azi de). The amoynt of the organic netaly{pagent

to be used is 30 generally 1 to 10 equival ents,

refigrably 1 to 5 equivalents, per 1 equival ent of

compound L fic np t f t

agont el tAePETRE e AbIaoar orbeardcl Tyl Y hE s Mhugea £rom
t¢dreobing e)XIIN) N- catinminty [(VBF Tea nmod ecompofupd mj¥Igige byd £ e

AN LRy | ddes . These may be

Step 5G: a step of obtaining compound (XLIIa) by subjecting compound

N eagent s

(XIIa) to the Wittig reaction or Horner-Emmons reaction with
compound (IXc):;

Step 6G: a step of obtaining compound (XLIIIa) by subjecting
compound (XLIIa) to a hydrogenation reaction;

Step 5H: a step of obtaining compound (XLIVa) by subjecting compound
(VIIIa) to the Wittig reaction or Horner-Emmons reaction with
compound (IXb);

Step 6H: a step of obtaining compound (XLIIIa) by subjecting
compound (XLIVa) to a hydrogenation reaction;

Step 5I: a step of obtaining compound (XLVIa) by subjecting compound
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35 commercially avail abl e product, or can be produced
according to a nethod known per se or a nethod

anal ogous thereto. The amount of the fornylating agent
g‘?aé SethS enerall%/):lto 10 e uwalents N
preYer 8|§ 9 WS t39 etfiAAPBnt S Hope 1Er?§’lf&sv5?%%ttl°6‘f L
congauwad (EXaflil 1) . This reaction is carrled out
%pa’kg' &' gtesmo\fenbtélnl%gecgnbose Xl S gétc%Qn?

hese™ sol Vén u I'n"a mx
pomeeUnidn dELY Tear eofadtydamgap@trxmlr lraaetJrcatllo O‘ t hese,

g‘t@};‘! . ?t Qt.eép otfe&g%}?ﬁgql?f H&ﬁgbu%ﬁd (if)e ﬂffe?g%f\;ﬁlg R! which is

pref erable eaction is pre carrie
bt GarbanyiTrRIteghing wrkuasoHrdpraPyeh, (XddyIal  rogen
angsAhe |ike. The reaction tenperature of this
reaction is generally about - 78C to 80C, preferably
- 78C t¥rdbererhts re® ?i”éﬁ*fi titrde btk HFlstF%a'%MSHlP%

gerss alshy 0.5 to 16 hr. [0210] (Step 5J)

Con'pound (Kb) an b roduced from co ound b

and conPEME ? 33 g%’f‘ Rheredichd i'6RS S h&’&} a) and

sompduan t(DXct)h@&Gei:&l@(eﬂﬁHifidiﬁ laAd ShehodAs ifiiStaap t6Jhose
can_be produced from conpound (Kb)

XI b)
ex%%’r l%ﬁgéconétfe?o%]g and nethod similar to those
exenpl $peddicneSimgd e 0 (Simppuld 3)IXc) mclL(da‘rpommelrcmlly

R S SR L R R R A 9?*‘? promide and

SreptiXxa. [0211] (Production Method R)
CO”FJOU&Qn;!ok:}adOiI)E&emepe&?@omh@%{‘éu%avélffﬁmé%?gduct, or can

represented by the following forrmula (Iv) (conpound

be \E)I)Odé‘ﬁﬁdbaec%réélﬁ%éa’ 3 ppteahiPren R GedPAR tethRe analogous

fiod i, ng Reaction Schene 18. (Reaction Schene 18)

%%)212 y...-?2, "..000R18)N. 1- CFv. lab NN Ct
éBNStf$02VRO\ \-sto

Compound (XLIITa) can be produced from compound (XLIIa) under
the conditions and method similar to those exemplified in Step 6B.
(Step 5H)

Compound (XLIVa) can be produced from compound (VIIIa) and
compound (IXb) under the conditions and method similar to those
exemplified in Step 5A.

(Step 6H)

Compound (XLIIIa) can also be produced from compound (XLIVa)
under the conditions and method similar to those exemplified in Step
6A.

(Step 5I)

Compound (XLVIa) can be produced from compound (XLVa) and
compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.

Compound (XLVa) can be produced according to a method known
per se (e.g., Tetrahedron Lett. 38, 603 (1997); WO 2003/76424; WO
2005/85232) or a method analogous thereto.

(Step 6I)
Compound (XLIITIa) can also be produced from compound (XLVIa)
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XXVItei n this production nmethod, conpound (lv) can e
produced from conpound (IV) by the foll ow ng steps.
Step 16A: a step of obt ai ni ng conpoundVi b) by
subj ecting conmpound (LV) to ureation with conp
‘(1}99)() th%n%?%ého%sukﬁn@c{“?ﬂboq [Fe™ 3110 ﬁﬁ"%%r?ﬁ‘&ﬂ‘ﬁalfjoed in SECR
e i ntranol ecular ring closure reaction; 5 Step 100: a
gé e ga obt ai ni ng conpound (XXVI1la) by subj ecting
tt?g’ 4 (XXVib) to an alkylation reaction with
- onpoutthpplihd boEl)Stexp n’é\/pradsatap fabmobdraionndg (Xifieindnder the

VY. b . ’ poey
e v BT L TN T S
Eq®3ai ned |n det ai | |n the following. (Step 16A)
Fgg,gggggon @%@%{{ig% ccan be produced from conpound (LV)

conpoun according to a nethod known per se
(e. g. ,OfWorpDoUyd) 558)of the presemgnpoupdtian, Xp aegPHwd
LYPRELES Iy @H@Jf6¥¥o§1ﬂéOfgﬂﬁhlaofldgancgﬁpéﬁﬂajqﬁﬁﬂ) can be

according to a nmethod tnown per se or a. method
agusquqéﬁépale(EﬁqﬁgrQB@g to the folkgﬂﬁ&guﬁ.actlon Scheme 12.

(R&AVkL 8y aRmbe1pr oduced from conmpound ( XXVI b) and Po
Lgo]]r%p?und (1'1'l'b) under the conditions and net hod
I"i%ar to those exenplified in Step 10A. (Step 2V)
Conpound (Iv) can be prod d from conpound ( XX

jpder the conditi ons and
‘--- CFfi e
gf n’poungﬁ( )

coprpound repre 'ént ed by theNfoll ovmeﬁm?efo mul a

(€ohpound (Tw)) can be predyced, Tor exanpl e,
2Qrdi ng t SHECt ol | owi ng React i ofte8&Merme 19. 30

215] (Production
f the py

ac
(Relaction Schene 19) [02161 /[ 0217]
XXVIla
o} 1 o}
o-R OH
XLVIIa Im
[0185]

In this production method, compound (Im) can be produced from
compound (XXVIIa) by the following steps.
Step 10C: a step of obtaining compound (XLVIIa) by subjecting
compound (XXVIIa) to an alkylation reaction with compound (IIIc);
Step 2M: a step of obtaining compound (Im) by removing R! which is
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
compound (IIIc) under the conditions and method similar to those
exemplified in Step 10A.

(Step 2M)

Compound (Im) can be produced from compound (XLVIIa) under the
conditions and method similar to those exemplified in Step 2A.
[0187]
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In this production nmethod, conpound (Iw) can be
produced from conpound (LV) by the followi ng steps. 5
Step 17A: a step of obtaining conpound (XVIIb) by
reacti ng conpound (LV) with conmpound (LX); Step 5K: a
élfreop?“zﬁcg%t%tﬁf’ﬂgmcowpound (XVI11b) by subjecting
conpounmtl coXdbihdy) (o bhechd pirkgettcd@eOtidd, a compound

Hor ner - ns. reagtion.with conmpo (1.Xa): [ t
R iR G S
conponddrépddskehbed thy ahbhyfoligenayi tormugdac{Ion; (c8mppund (Io))
f, 0 I nJ 0 ; r V| ;

s G i Lo, 8L g e maUn L W O BTN Raceson
fRiare. 1B0218] 15Each step is explained in detail in
e diobhoyiRge ($tep 17A) Conpound (XVI1b) can be
Eroduced from conpound (LV) and conpound (LX)
¢&Fldi ng to a nethod known per se (e.g., J. Med.
Chem 38, 4950 (1995)). 20Conpound (LX) may be

conmerci ally avail abl e praguct, or can be proguced
according to a nethod k c=) @ar se or a nethod CF,
anal ogous thereto. (StepysK) Compound
(XVI'11b) can be produced from conmpound (XVIT.b) Aand 5

conpound (1-Xa) under t gondi t i @epsotegtien net ho

ar to those exenpli

c@n (oxjdetjonc e prodused frorste@npound (XVI S
ungér the conditions and thod simlar to those
exenmplifie n SegPC6A. (Step 2W Conpound (1w) cap be

@r ced from conmpoundundgeAt he,conditions and
m(l ar to Xhose exenplifiedd ™ Step 2A. [0219] OH
(Production
i nveqti on, ound represented by the follow ng
formul a ( T¢gp1{monpound ( ) can be produced, for
ex e, jqaccordin

to the Tollow ng Reaction Schg
20. (Redttion Scheme 20 e, CF,

XLVIlla o deprotection I

Y

.0 Step20 )
S - %
io Y
0 _R' ;iz
o-R o) OH

10 [0189]
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 (XLVIIIa) to an oxidation reaction;

15 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 R! which is
the carboxyl-protecting group of compound (XLIXa);
Step 20: a step of obtaining compound (Io) by removing R! which is

20 the carboxyl-protecting group of compound (La).

71



10

15

20

25

[ 0220] [ 0221] In this production nethod,
conpound (1x) can be produced from conpound (XIVb) by
the following steps. Step 5L: a step of obtaining
conmpound ( XVb) by subjecting conpound (XIVb) to the
Wi%%lg reaction or Horner-Enmons reaction with
conpoudn( k¥&p ;isSkeepldDied iat @pr0fl aht ahenifaglewimppund
S;XVI ”r% by subjecting s conpound (XVb) to an aryl
> i reaction with conpound (XVl); Step EL: a step
of obt@inpiongd c pIaandc{Xlet) pbydstdaj gt $uly) ectipoueeiipound '
C 0 a hydrogenatiqn. react]i %ﬁ]
g)%% I{Ia? n’f%gancc?y‘rrﬁ%ﬁ%qo? Ireaftbon rerrg\g?ng a%o }g 21 %h step 11.
t he catdmpoyhd pUtvEGTa hgeagy deppodduserdpacerrdiXbdyo Step 4C, Step
% %% the 1ike EacCh step is explained ir detail in the
I (Step 5L) Conpound (XVb) can be
p‘ﬁtﬁm@éa)from corrpound (XI Vb) and conpound (I Xa) under
t he Cotﬂgdpbhﬁas Bd c&EtB&%z%hﬁbL.@w %ubf‘@@ﬁn%5compound (XILVIIIa)
exenplified in Step 5A Conmpound (Xl Vb
E@rﬁﬁepémﬁpnavaﬁq:%mrb 1Br BRI cRameoPaRRGT Be HP ¥}
Sy dng to a nethod known per se or a nmet hod

anal ogous thereto. (Step 70), 20 XVI |
be procRRELY"Er b c&%ﬁolﬂ‘gﬁﬁgduﬁﬁ U(‘B?I\/ (%}“ﬁ%%e under the
&&aﬂlctaads tdroN me8R6d Neiiriad rstaridhaset @cetrdpaﬁéledermlstépem.

$ (gg) 7A. (Step EL) Compound (Xl d) can be
;S SHEEd trom compound. (XVIIic) under the conditions

and nmetdmgebusdniar cko bégsmdexedpfidn edmpourst d@a@under the

éoﬁc%.pu%g% (%d d)mea_lrwig% ;g%?rﬁggr( {é)th%"élg Q}?e Q_QH%E SILI'I I

oun condi t1ons an sim
i@lﬂlﬁose exenplified in Step 2A. [0223] 30 (Producti on

Merhad+Yhn Methoa # compound (1) of the present
i nvention, a conpound represented by the follow ng

f or nul @ (IPPoRRBNIIURE ERS PFeEaRt biEVsRbdRed CPBPOUNd

Eéﬁ@eﬁte@wrtﬂbngoiibﬁliﬁ% EQH\H\M Nop Reatinbein®CheI® and a
(Reaction Schene 21) E »1

compound represented by tHe following formula (Ig) (compound (Iq))

can be produced, for example, according to the following Reaction

Scheme 14.

(Reaction Scheme 14)

[0192]
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sor"N. L2COOR1 Ufa Il H-ClEs Wttig reaction or
Fbrner-EnnDns reactlonNhydrogenatlon a- (
B "/ SthoSM or-K OH [ 0225] In
this production nethod, conpound (ly) can be produced
fromconmpound (lib) by the follow ng steps. 5. Step
18A: a step of obtaini ket one form (Xl 1b) [jby CF
subj ecti ng the hydrox d%%of conmpound (I i%p-t 0 &an
oxi dation reaction; Stej 5M a step of obtainjng

compound (X(XII1b) by ectin onpound ( to
the Wttig reaction or ner - E &tPRact i th
conpound (I Xa); 10 Step 6M a ste obt ai ni ng

ound (XXXl Vb) by subj gcting cg‘ﬁb%?md (xxxn b) to

renpvin 1 which is the
,ﬁonpound ( XXXI Vb)o

pegendtdton redcti arSStep 2Y: a step of agbtai ni ng
g
group;g ﬁ% 26]
fpﬁ%lned |n Odetail in the follomnﬁé

Stepl11F

N (o
Lia o deprotection °

Y

Step2Q
O+ O+
° 1 °
0 1
o-R " oH
LIMa Iq

[0193]
In this production method, compound (Ip) or compound (Ig) can
be produced from compound (LIa) by the following steps.
Step 11E: a step of obtaining compound (LIIa) by subjecting compound
(LIa) 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
the carboxyl-protecting group of compound (LIIa);
Step 2Q: a step of obtaining compound (Ig) by removing R! which is
the carboxyl-protecting group of compound (LIIIa).
[0194]
Each step is explained in detail in the following.
(Step 11E)
Compound (LIIa) can be produced by subjecting compound (LIa)
to an oxidation reaction in the same manner as in Step 11A.
Compound (LIa) can be produced according to Step 4E, Step 4F
and the like.
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(Step 18A) Compound (Xl Ib) can be produced by

subj ecting conmpound (lib) to an oxidation reaction

according to a nmethod known per se (e.g., 3ioorg. Med.

Chem 11, 145 (2003)). 20 (Step 5M Compound

(Soem LLB) can be produced from conpound (XIIb) and
CONMPOURShbliXe) imdg; the b@oisglb&a&raswn@wﬁebhmg Séd¥ipoahd (LIa)
to those _exenp in Step St ep 25Corrpi)i|nd

FORRY %}d%‘éﬁnbéeﬁ‘b‘d’@céﬂ Tl?eorﬁa@ﬁnréﬁdﬁ}‘?& 65068 Isltﬁ

ungkgr 2bhe conditions and nmet hod SI m lar to those

exenplified in Step 6A. (St ound

pr ogﬁc(#so&lpf’%% g@h’pgﬁﬂobet g‘&?ﬁ@ﬁ d Jﬁ(ﬂ’gr TS gﬁlofatajl gﬁger Eae
andiingbhechrgi netlasd tsdmﬁmmsetoexenpélefxemdlmlﬁt ép 2fep 2A. :
L&ZZ?]Z{); Production Method V) O conpound (1) of the

Fesen i nvention, a conpound represented by the
foll OW:CIJI@OflUdV\U](a chz)bq covpooert! from) yorrawnbe (BDIIa) under the

%ﬂ%ﬁ‘égs Scrﬁf m@?ﬁ%&@' ?mi‘&foidj'tﬂg £ Ol gliﬂécp"ﬂnngtep 23.

eacti on React i on Sc eme 2
[@229] 15In this production nethod, corrpound (Iz) can

be-f.edusedidihem gormpound (LX) by the fol | owi ng
steps. Step 19A. a step of obtaining conpound §LXII

by redtk |CH§P%‘Hprdl}hd°€ L%e) PHFEPR I dREBRREPTYI Bl gymPound
AR s20fed 1S ERP ﬁllmtlagnfmnuqarmmnokcbwrﬁ day)) and a

SORPRAD) BORAAF TG o Be LT e Teder: IPRE. (b (combSufll (rs))
¢adbet ppoduda@Gt FoN;example, according to the following Reaction
Scheme 15.

(Reaction Scheme 15)

[0196]
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Step 10E: a step of obtaining conpound (XXXl b) by
subj ecting conmpound (XXVlIc) to an al kyl ati on reaction
with conmpound (Illa); Step 2Z: a step of obtaining
compound (1z) by renmoving Rl which is 25 the
car boxyl -pr:pt ecting group of conpound (XXXl b). [0230)
Each step syexplained in detail in the follow ng.
(Step 19A) Compound (LXI1) can
subj ecti ng codpound (Lxi) to an alk
wi th conpodffd (Hiex according to a
(exg. . Tegl;cmﬁdr 2or 5501 (€99%) 1 W0, 2004/ 55016) . !
€nd (ehexiby nay~DHe col | mamci al | y v | ablderqécashuct ,
orycan be _produtedy accor—d*n—ng—t—o—a'-net k
ort'a nmet h§@*%nal ogoys t her &mC (Step 20R) Conpisedrd o
(XA4VT can be prod d by subjecting co d (1) /0to S:o
o}
Ir

an intramol ecul ar mi AY cl osure reactipon/due to a
reduction ctionfccording to a net ho& kpown per se
(e.g.Br~USP 6217199)\ 10E) Conpdund ( XXXI b)
can_be producgd from cagpaiRg. (XXVic) and conpound.
(M) UndéM the condilt suwsas-andicat hod simlar to those
25 exe_r\w;plif ed in Step 10A. (Step 22) Compound
(1z) can PeSpridduced| fg,gapcompound (XXXl b) under the
condi ti ods and net ho S|mlartothose exenplified in
Step [ In the conpounds obt al ned by each

react| on menti oned abqve, a functional "‘~| in the
| ccan al so be nyerted tg an Obj finct i onal CFy
gr ol oy conblnlng cH I'cal HeXctFeaR kngwn per se.
N

Here] exanples of the Nchem cal rgaction ihcl udagpmtm,on
oxi ddfti on react i on, reduction reaction, gl

reactvon, acvlation ction, ZEr4feation r act sRprS X'
hydr ol ysi s, am nation reaction, esterificat

reaction, aryl coupliwg reaction, deprot ect%&m S:o
reaction and the |like. [0232] In zheg HO
above-nenti oned production nethods, when the starting
compound has an ami no group, a carboxyl gr'dup, a Is

hyosgxy group or a carbonyl group as a substituent, a

protectin rou neraII ed i n _peptide che str

and thi? [T ‘g%j Rt POURRCPRRY éé n]é’ %%/{"duced trom
eafimundg (XXET I)r ok ecohpugingr on‘p ,aandecamnyi atr)erozi leempound
reactjon, the objec ou i ne ]
EerBoaiehleat b PR 31000, A% TP o L0ARY scepe.
smmyﬂB Q& OMEBP @fCthﬁIaJnlgybomzam@lnyIIkg)r &yp siejerting compound

‘Z’f)?fl)f[l) tgr %%h%;al@ Jeéq:t gn q\lrl%?lxéé&%(?ﬂﬁyl %Q{IPUp

ycar onyl oxycar bo enzoyl
@t@nui3Aa EHBUEP aﬁaPRSQLn;agb@®Wnoqgﬂou@ﬂQk;Qy reactlng compound

ngﬁrg&&;gu}ld Q%) A3 aral Kyl oxy-car bonyl group
., benzvi oxvcar bon |,

F%r@ny?n%’%%ﬁcﬁ?b@ﬁwnﬂ ce}n@szs AR) R sgperpring compound
(e119). ,tobeﬂzylkyleemaxhyﬁa)dt)ion avith t¥hp@IRUAIIRa) ;

Eht hal oyI group a N N , 1 _
tep 2R: tep of obtaining compound (Ir) by removing R' which is
the carboxyl-protecting group of compound (IVb);

Step 3C: a step of obtaining compound (Vb) by subjecting the hydroxy
group of compound (IIb) to a halogenation or sulfonic-
esterification;

Step 4G: a step of obtaining compound (VIIb) by subjecting compound

(Vb) to an alkylation reaction with compound (VIa);

75



10

15

20

25

30

35

di met hyl am nonet hyl ene group, a trisubstituted silyl
group (e.g., 5 trinmethylsilyl, triethylsilyi,
di et hyl phenyl si I yl, tertbutyldinethylsilyl,

t yl | r e, da,
LPgh 81 S8 A By Rl KOO SR G unin 1o
shpstarbgret-nptect ong sneust P Lmmpouse| eGtIed -from a
had ogen at CL..6 al koxy group, a nitro group and the
I'i ke.” JO [ 0234] . Exanpl es of the o
car box§2chEseBcts ryFPdrotpd iinc Fadrla ic1tBe afadliovgreup,
as€ep 2@y aral kyl group (e.g. benzyl trityl), a phenyl
group, _a trisubstituted S|IyI rou
trinet ?}‘i‘%quln% (T3R); é?ﬁy’P%ﬁfr;ﬂducﬁﬁi MFM%NWFH) and
b&ﬁﬂioﬁdt yL o )meindgk sthey |Gonﬁﬂtion§3 ahy | e eiddy k$ii Val) ;toathose

I_kenyl qroup l-allyl.) and the |ike.
%%r%pell&*%ﬁ %Ij: o%ét onal | y substituted by 1 to 5

subst i Camgruads €XxLitIe dmby ormlcograr @tdny avélidblal hm@uct, or can

, d th k 0235
S5 W BTl SRR ENS L Ll 038 0SSP ety
gholqyoua peretlo-group, a trltyl group, a C 7_13
ar al ky+hé3rr%HQm£@e Gr o %Pgélll)y' a@tifg %IerSPUL)Q/Jﬂp%uQ& (LIV) may be

al kyl - car bonyl group . acet propano
BemrTFagt v yaidalle . pl@dapa} kAt s@arlb@rgnodgpe@pacqc@rghng to a
RENHH GAbROMAEY) sedo2-d eletaby HRRKEERY | tHaheyp, a
2-tetrahydrofuranyl 25 group, a trisUbstituted silyl

(e.g., trimethylsilyi, triethylsilyl,
ds et Imk\phenyl silyl, tert- butyl di met hyl si | yI

Ll Ty T N o PBRE o £- b %ﬁ&ﬁf@ (1) and

safiggtuntiu{ Bl )by ctot@idy swbsat hétrent &nsel ertredef (®I9.93 EP 757051;

| o at.om | kyl group, a C al koxy group,
g%‘g a%%:@ ropgrzgﬁpg) é%%&l)ﬁe' like. [0236] Exanpl es

of t heCmObody[L’\pr @indc tomgpugpdo pVinclydee acayelrictally available

Ao, (G kop Lesfhnangly SomAYS b GEERAL L&Al por s or

¢ rnetd@it aeaogonesehgradoect i ng groups may be i ntroduced

pg2dognoved according to a nethod known per se, for

exaerI e the nmet hod described in Protective Goups in
&ifanile Synt hesis, John Wley and Sons (1980) and the

like. @ﬁ@mh&smfb t RennBd HRGdLREd Ud@macombhad UStPY and

aC| d, ha ul traviol et hydr azi
ﬁ JAAREY n&nd%dfrftﬁncr@ﬁﬁmsc:PPM?&&Psaﬁﬁfuelar to those

é}ﬁinrpabtﬂisldi ammenedmA) uori de, pal |l adi um acet at e,
{é’éeal ?ngi lyl halide (e.g., trimethylsilyl iodide, 3
r nyisilyi bromde etc.) and the like, a reduction
met hodCanpduhtie(1n)kean] BR3Boduced from compound (IVb) under the

conditions and method similar to those exemplified in Step 2A.
(Step 3C)

Compound (Vb) can be produced from compound (IIb) under the
conditions and method similar to those exemplified in Step 3A.
(Step 4G)

Compound (VIIb) can be produced from compound (Vb) and
compound (VIa) under the conditions and method similar to those
exemplified in Step 4A.

(Step 28S)

16



10

15

20

25

30

The conpound of the present invention obtained by each
of the above-nentioned producti on nethods can be
i solated and purified 10 according to a means known

per se, such as_sol vent extract id co s on,
Do e RRLT D) 6P ot PR T PRt e (ST pter the
clrrdinmbog raphyeandd tdiemillaketo (‘ahoséteemdpénfnamcﬁ,n tShep 2A.
ﬁ%}ﬁti ng conpound may be directly used as a starting

erial of the next step in the formof a reaction
fFsaduceion tMedlodi Bol at i on. 15 [ 0239] Wien t he conpound
of theyPILREHEnd ”(‘i‘?an%eC%%é‘éxﬂ? fﬁQeH@IérPala bSRP®ing a

st ereol sonmer, a reg ol somer or a. rotaner, these are

FIRKG SERERMPAS $8E FoLloMeng ofyaidd 6tk Heoppedrshi(It)) can be

bIBRREEONE 0 ANG eBNe P QRIRE ARG AT $hDULRL Y @dHEtion Scheme 16.
according to synthesis and separati on Po nethods known
pEacsdon i egRanpl e, when the conpound of the present
[opo2ntion contains an optical isonmer, an optical

i sonmer resolved fromthis conmpound is al so enconpassed

in the coffpound of the present iition. The optical
i somer ¢ bduced by a net hod kno gr se. 25 @ -
[0240] The npoun dkhe mz&eg dinv o may be a 3

tal . Cr al's* of e conpound, of the 1}
&rt_i nvent i gn (h@r nafter“éonretl w [ @epretaction o
revi atggi@as the cr al's qf, t.he pres i nvepkdton) .
ca *be produced by cr st al li zafl on accordx gto JO X
criy'stal lizati on net hods known per se. >;o In the S‘O
present specificatioff, the nmelti ng poi rg—geans that HO

neasur ed using, for exanple, a mcronel tli@ poi nt
appar atus (Yanako, MP-5000 or Buohi, % a DSC "
(eboxflerential scanning calorinetry) deV| ce (SEI KO,

EXSTARG600 or the I iKke. eneral the nmelt{in
o nt SRy GRS e TRE S Sfte bt Uoysidr of giced £rom

tdwponmas e eyt tenthlllcansg aswdpshe |ike. The crystal

pres ifi.cation ma fferent val ues
TREmLERG S PG pOT A SaRe CRTBEH™E n Y He 2y Eugiot s Ehpound
spBcCithi maida(monamttt angpasnd h@yIaak, windhitheraslipjekctang the
Qeesrt]ﬁ[t‘}.lhg €4, u.'hé”&? an J.ntramolg&%lg yﬁ%?ocggs&géglreaction;

resent -1 nv ntlon IS superitor In ySI [ )
%tre@péﬁtuaasﬁt(e@ gf, olw@lﬂtntlng pavineunds 6Vl | pyysubjecting compound

c"’}bH:B' 1¥)a18034 2Ri @b %a%%ltox?rvﬂl%r EbfSodrf Qvia) ;

g@ar macoki netics 5 (absorption, distribution,

PaBBF | 3 rfitedx ef cehiGripings pomsapde kb le Sy SATOViRN R Hilgch is
ife ic8rBXtyemBbY cbsaidilyrasp o fmedingaumnt (vike241]

[0204]
Each step is explained in detail in the following.
(Step 143)
Compound (Vc) can be produced from compound (LV) and compound
(LVIIa) according to a method known per se (e.g., US 2003/87909).
Compound (LVIIa) may be commercially available product, or can
be produced according to a method known per se or a method analogous
thereto.
(Step 4H)
Compound (VIIc) can be produced from compound (Vc) and

compound (VIa) under the conditions and method similar to those
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The present invention is explained in nore detail in
the following by referring to Reference Exanpl es,
Exarrpl es, 10 Experinental Exanples and Fornul ation
whi ch ar4e}}not to be construed as limtative.
S

%eé‘g@é%wﬁddﬁ’alsﬁi’ n the Reference Exanpl es and
Exaples vvere perfor rred under the follow ng

condlt ons. ] sur.e % t C
Syot el TREEDats) Ra B e EPCIR00rE oo SV BroutBer cne
czmmgbumnc{)hﬁtmELIﬁlﬁAﬂ(aCl‘@) UGps9, e@ﬂ@@ﬂrﬁlqd 5.nx S8&P nAh -
fﬁﬂs eido Co., Ltd.) 20 solvent: SOLUTION A; 0.05%
rifluoroacetic acid-containing water, SOLUTION |e;
Pt 67 [Medhedc@t i ¢ aci d-contai ning acetonitrile
gr adi eid c%ﬁﬁﬁ&@nd 0(19’0051 thel B%QAMn%ﬁQM aQNcompound
3=90/ 10 mn A/ SCLUTI ON 3=5/95),
FRRTEES %ﬁnhtmtmsm}ﬂwmg Efcsvﬂglé? (124)76(°ﬁﬁP?|‘“(d5d_IUﬂ cf\?n Be
g%o%ﬂebﬁl @brS -S0hp0, HRRdihd {SANITEON Gpindy BOhEH1dN Scheme 17.
=90/ 1 netlsmvolurre 2 4, flowrate: 0.5 m/mn,
aé:(’ftlf’ o47) UV220 nm MB condi tions ioni zati on
netdeqd: ESI [ 0243] 30 Reference Exanple 1
1-[3,5-bis(trifluoronethyl)phenyi]py olidin-3- ol

A sol ution ofCGCB bis(trifl onet hyl ) phenyl br omyde
(21.1 9), II54(15' OX¥RYreiol i €6, 53 9), cF
tr| & o benzyP deneacet one) I'ladi um(0) (1.47

0)p 1, 1'ferbiylatigait hyI

() - “®Hi s(di pkmny! phosphi

g) and sodi-umtertbutoxide((18.6 g)—in—toluene 4@

m ) \/w:e;2 stl rr estepfagder an ar @as afwobpphere a o0® C
for (]]L% After cooling to roomtenperature, ter S

added“t o the reaction nmixt WM& and the m xture wasq
VIIb
> > cooR!
X
T e (e
Wittig reaction or
H r—E .
reoar:t?on mmons N\S‘—O hydrogenation N SJ'O deprotection
: < —_— B — -
Step5J Step6J Step2U
o) o
R0
Xb y
[0207]

In this production method, compound (Iu) can be produced from
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 intramolecular ring closure
reaction;
Step 15A: a step of obtaining compound (VIIIb) by subjecting
compound (LVIII) to formylation;
Step 5J: a step of obtaining compound (Xb) by subjecting compound

(VIIIb) to the Wittig reaction or Horner-Emmons reaction with
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extracted wth ethyl acetate. The organic | ayer was

washed with saturated brine, dried over anhydrous

magnesi um sul fate, and filtered. The filtrate was
cgnco%ntrﬁ%fag,_ and the residue was purified by silica

5P Sy Hr omat ogr aphy (hexane/ ethyl acetate 5 95:5
Stet):630) atsteyp wé oOhmiminhecogrpodnx(tl3b2 gybjdatlidg compound

9 , | 'H NVR (300 Mz,
@%ﬁ???@%@"@%ﬁ?ﬁ%ﬁ%%@-- 2. 25((m 2 H), 3.30 -
St 20ina dte) of3oBGiniggaeennpund Hu) Py52emoBngORt alpich is

carBoRdl-pr ot of: _7.11 , 1
ghé.H) 206[%1451 S8 Té%g;ngé %an%l%ﬁﬁggﬁiﬁ%i i-[3, 5S >

bY<&!r i f | uor onet hyl ) phenyl Jovrrolidin-3-ylisul fanyl)ac

etat e gach step I @xp@hidPAnOfetail in the following.
3,93-bis(trifluoromethyl)phenyl]pyrrolidin3-01 (13.2

1-
éﬁéeé’otléphed in Reference Exanple 1 in pyridine (70
Nl L) Idompaanaddsd gyt ednanepubfiornd febhotdri@unl. L) and

and th ] re was stirred at roqomtenperature for

Ftoiae L) aater B Fe 7 BasbPOinaR GFb, Shrd-Ehe "0

290a/U0€40@)s. extracted with ethyl acetate. The organic

| ayer h it h t.yr br.i [ e

anhydr(%ln&,a[1 o\}l}rﬂ;gng%{ urr:) su fﬁee,%ﬁ%r%alﬁ? gr%‘ﬁéﬁ%ﬁgg broquct, or can

$¢ |pnodtieethapzcR@dinm centr acbthd Roovhepagbisai pedh megihddeanalogous
tadded ethyl thioglvcolate (6.13 g), potassium

carbonate (13.0 g) and N, N-di net hyl fornmam de (180

M303]land the nixture was stirred at 120C for 3 hr.

Mgy 168pling to roomtenperature, water was added to

the -action mxture, and the m xture was extracted

with t9pruadet'aidl) TReM g RRPCuGes &Y 29 IR 1R shrpound

Wi isateraireg1btise, dried over anhydrous magnesi um
sulfate, and fjltered. The filtrate was concentrate
e, J8PmYLe

and th WS pUrFFieG s Y E%a%%’tngcﬂoﬂﬂ?]unéj’(wnl)
witto marogmndphyng hexarne ot By | i acet bé e rHphile - iBEh20présgence of

28 s B2 B00 e “obeds! SEESaR S o Lmgthod known
bz, sk) (2,914 ZTebb¢ndronHLe8t 2243, 344 (11983); 5th edition, Jikken
<3 BHD TS, -9, B8, b P Bl
gnajpgos ghereto2 H)y, 7.12 (s, 1 H).

Preferable examples of the organic metal reagent include
organic lithium reagents (n-butyl lithium, sec-butyl lithium, tert-
butyl lithium, lithium diisopropylamide, lithium hexamethyl
disilazide).

The amount of the organic metal reagent to be used is
generally 1 to 10 equivalents, preferably 1 to 5 equivalents, per 1
equivalent of compound (LVIII). '

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
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
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[0245] 35 Reference Exanple 3 nethyl (11-[3, 5-

bi s(trifluoronethyl)phenyl]pyrrolidin-3-yllsulfonyl)ac

etate A sol ution of
1 5- bi | uor onet hyl') phenyl ] pyrrolidin3-yl
Fﬁ%?Pfﬁge@$%I§ fd (500 ma) obtained in Exanple 1,

nmet hyl Thiisodiedet {@8 ipi raanikdpotiasisi wm u:aebtormleeQEO(b g., those

I I for mam r
T T R
Peactd oarenkindse therebft he al epprepwesteexetaet e@fwkh¢pe, diethyl
st @@glt'%;ﬁiro-ﬂlfaﬁ)r Nie | BYQY sWaS, Mashed i th 5
saturated brine, dried over anhydr ous nmagnesi um
sul f at”%?‘lsaﬁéaF’FJrQIérlédPrQ‘fﬁéfaﬁth‘F%Ttl’éeﬂagu%o’ﬁbéﬁt B¢ gas such
49 &ysabydd 0mQf nt Peofbt ahaedhs esikdue in

di chl or onet hane (25 ) was added nthl or oper benzoic
aci d (B¥2 TREFLIUhGMREIATUGUPE Wals SERFTEYP df PBRRfally about -

Y erpes adaree ﬁ:@éfe’iab&y J'7ZB°t:h€o r4@agti on mxture was
car bonate sol uti on,

added ueous, | o pat ass e
ot o g eeak Tut iR oF (T8, T aes: afedorataf ol do 16 bx.
[@31ex] was washed with saturated brine, dried over
?gh dr5 gs magnesi um sul fate, and filtered. The
T was concentrated, and the residue was
puri f i @ahpopnfNHEH) icea elpmrduges TiemorenpeyrapHYIIIb) and
0.209) [
e i b0, T sl QeP PPl B8 wose
%*%mlarfsed i R&ep39®- MHz, CDC13)6: 2.52 - 2.61 (-m 1
é,26§§1 271(m 1H) 3,48 - 356(m 1H) 3.62 -
(m 1 H, 3 H, 3.77 -
4 07 CQAHPGBm?n'(XIQD)I—Fan4b%EPr°dHC%@ f(rr?f“ TOIPBOUD@I ééb sund?r the
&9nditidhs ($nd helthod 28in{i024610 Rebek eatandDianpl eird sekpyéa.
gé(%a&{/z 5-bis(trifluoronethyl)phenyl]-2-
Pbl i di n- 3- yl I sul fanyl )acetate To a sol ution of
3 5- bicsintpbuﬁauomneiahybé qj'ﬂddhlﬂéd(ﬂrhrﬂcgﬂlpandi (XIb) under the
| | am 1 i,n dr of ur 5
R e g i Ar O RSy T TG Bt SegHan
t@%llm xture was stlrred at roomterrperature for 3 hr.
K?}o%{uc‘e@c?n%jeq:%% qtQythe reaction mixture, and the
Xture was extrac{ ed wth ethyl acetate. The organic
| ayer Qfasompshed W)t hfsthaimaeeenbrinventienred ¢empound
Aqtndearsy mones| E'{ﬁﬁmlfngt Corrd fidf efRGpolhe Iv) can be
filtrate was concentrate The obt ai ned 30 residue was
preisededioh MNAUPYP e ¢SATEPERRR dds £0dlaving Reggtipr Scheme 18.
yelydeden (Serer@) 198as added to the solution at 0C, and
the m xture was stirred at roomtenperature for 3 hr.
1 was added to the reaction mixture, and the

m xture was extracted with ethyl acetate, The organic

| ayer was washe vvlth sat urat ed bH"ﬂ? @r eq over 35 oF
aphydr ouscragnes| fateLé\d/ e 3
f

& e vvasu)concen &8: To the obt ai r“sd re LQ&S‘mnn

added_et hyl ¢ hi dgl ycol 0
O{ponate §ta36/8 ) di! N- di rﬂastpiuplfmg}m de (5@€MM ), QY
the mixture was\siirred at 60C for 3 hr. After

casling to roomtenpeHature wat er was adged to the

reaction mxture, angykhe mxture was extr fed with °
ethyl acetate. The organic |ayer was wash@d with HO
saturated brine, dried over anhydrous naghgsi um

sul fate, and filtered. The filtrate was concentrat ed,
Bivd3he 5 residue was purified by silica gel colum
chr omatpghaphyrddiexans/ Rithdd, a6shh@d9919) -caB0bd0prddiced from
give the title conmpound (19.5 g, yield 64% as a

colorless oil. 1H NWR (300 MHz, CDC13)6: 1.29 (t,= 7.2

Hz, 3 H, 2.04 - 2.16 (m 1 H)802.63 - 2.70 (m 1 H),

3.36 - 3.41 (m 1H, 3.84 - 408 (m 4H, 4.21 (g, U

=7.2 H, 2 H, 7.65 (s, 1 H, 814 (s, 2 F.h
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[0247] Reference Exanple 5 ethyl
({1-[3,5-bis(trifluoronethyl)phenyl]-2-
oxopyrrolidin-3-yl}sulfinyl)acetate A solution of

{ wo-bis(trifluoro thyl)pheny13 2- 15
%Hgyouflgiol%m}l rF 3% EuJIIfoany?)rajlt]gaé)t ate (3.0 g) obtained
ShezRe‘liGér eﬂcsat@alﬁ'pbletemnand eangiolpd o pEF e z by cswdgiiegting

Iy d| ( ti

b (P R e D e L E St S0BfRoting
Blerl e sad bibe Sogea g ey droteinsf Eeel o [rdnp opl osag rerction;
St Uln®: WaSs 6%%@9&1\9{'155 %ﬁﬁéhn@cﬁtﬁﬁa TH\? sQIb%%GH?ng

| ayer was 20 washed with Saturated brine, dried over

‘é‘?ﬂﬁf’d’l“é éXWe§PuWF sal}ikﬁ’éﬁ%lorhﬁéaF'F’r?férV@&h Fpepound (IIIb);

§tdg rat: eavwegp@rfcsmaﬁaltmg c&ﬁ&uhae(r@sm}u@em&smg R! which is
urifi silica col umm chrorrato ra

B e B ey LR osE R LAE auRePE cPBPSRC | BT t he e
caamagund (1.8 g, yield 58% as a colorless oil.

1H N 00 CDC13) 5: 35 -

2, 94N(%rﬁ( %’2 SEyP iss e lfl% ip ge"?a’v]—]o in (ngz’t §°1"}°%’§an‘%m 1

Hjter8182)8.15 (m 2 H). [0248] Reference Exanple

e([1-] (1%
oxopyrc:bg& gllhﬁ ?&J#bg F? elhgéace‘%]%aéjf%ffi pl?tulngn(LY) .
eenppundj {LI%), @CEPS@IIFQ ftpu@rlnﬂﬁpﬁykl)mmex] s@-(e.g., WO
oxxisEel 1 di n-3-ul fanyl )acetate (3.0 g) obtained in
Ref erence Exanple 4 and m chl or operbenzoic acid (3.48
g) in AmPRMBRoMeHaRaY (B0 Gerrensr ldty pradlaitler pepsiuct, or can
15@ dakeld %dcdbrrdiﬁg hto aTRethd r]&@ﬁﬁ'ﬂl: HeX bl £ Md%od analogous
%Be ed aqueous sodi um hydrogensuifite solution, and t
IfitRture was extracted with et hyl acetate. The
tgafpmlom ayer was washed with saturated brine, dried

over dr.oys |um ul f at tered
OUTL SRERLSHS GTRENET L B, kB Rieey Sably eigina [DBvIb) and
pangcungd (DEIkei hindar gele cohdihmi calsr enatmghagdhyimilar to those
%’@‘fi’ gﬂg&hﬁ,{ gg zg 90:10 - 80:20) to give the

e conpoun [ 0%

as a colorless oil. 1H NWR
(Be» KMz, CDC13)5134(t, J =7.2 H, 3 H- 2.75(m

}1 31 (qumpo%ng8 Iv)2 c%g ﬁ@p&d&ed 3f1:%§1 éStho&I{B é%xb&la under the

GRrAE tLgns 1ang) meehcri Lgilor Frg thp@24©f}errméﬂér~e@c@ Step 2A.
mle 7 1-[3-fiuoro-2-
trifl uoromathyl) henyl ] pyrrolidin-3-ol The title
Ghéer glerhgd g] el d 24% was obtai ned from 1-
br ono-&F fdopbend- () bE! ey @rfets&yﬁ )ibeRaensn And compound

= hx)é?srsﬁ%:(%gy”o Ifeglfcielok‘%ng PE ?IIvl;r)ll rom‘iagultl }IW)) can be
produced, for example, according to the following Reaction Scheme 19.
(Reaction Scheme 19)

[0216]
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1H NMVR (300 MHz, =13)5:1.83 (br, 1 H), 1.93 - 2.01 (m
1H, 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
S 6.79(m 1 H, 7.25-7.32 (m 1 15 H). [0250]

Ref erence Exanple 8 ethyl ({1-[3-flucrp-2:
(trifluogeeet Pkl pheny! ] pyrrolidin-3- &IISU@@Qlﬁ‘yI)aceta

te etitle cound(l 43 g, Ixaeld 16% ¢@
CF
3

ai.ned from+t=y 320
. enﬁ ] Wigtig ceatdiorner3- ol

oCE; (trifludsid@et h
#ned i n Rgfyerence Exampl e 7 boraenmrEmhoos si il ar toy

that in Reference Exanpl eN2 1H 14T%eeYe800 Mz,

codMthe: 1. 28 (T, O - 7. 4 3 H, L90 — L. 97 (B3 1\ J
19 - 3.25StepPK1 H), 3.28
M4 - 359 (m 1 H), 3.65 /

H, 2.33 - 2838%(m 1 H
(s, 35 25 - 3.43 (m 2H), /
- 370 (m 14.21 (q, J =78 H, 2 H, 6.61 - 6.67 (m
1H, 6.74 - 6.77 (m 1»—% 726-7.32(m 1H. o}
[0251] Reference Exanple Vi [2,4-bis(tr rR—o0

uor onet hyl ) phenyl )pyrroin-3- 30 01 Fhe title conpound

(6.84 g, yield 4b% Jwag obtained f CF XVIb
bronmo- 2, 4-bi s(tr gor offet hyl ) benzene~and®

3-hy roxypyrrolldlne by thod sinilar to that in
Ref' %&?Eé'%(anme . W%’tﬁ =13)5:1.78 . (b
3

*HT*iZTﬁT*‘ z H, 3.327 -(3.45 (m 2 H,
_ 3.51996Ky 2 H) 8 - 4! 1 6.93 (d, J
8.7 Hz, 1H), 7.55 (d) j = 8.7 Hz, 7.81 (s, 1 Eh

[ 0252] Reference Exdnple 10 ethyl -
bi s(trifluoromnethyl) yl ] pyrrolidin- d! sul fanyl ) ac
etate Theitif | e conpound (5. g, yield 64%
was obtained from1-"[2,4-bis(trifluoromethyl)

phenyl ] pyrrolidi n-3d®l obtained in Rgference Exarrpl e 9
by a nethod simlar to that in Reference Exanpl e 2.
1_H2N\1R(300NH2 CD-13)6: .29 (t, Jr= 7.2 Hz, 3 :

1. ’983 gn] t% g\é %ucl_é)lfnl—ﬁlgé?f% bél%%c(% ](IL_IQ % %% &g%dlgced from
GOﬁﬁbqn@ lV}ﬁDY'¢hEOfQIﬂOW1ﬂg7S§BHﬂZ 2 Fﬂ, 6.91 (d, ==
a&%}i%A:1akgte§70§6o££§¥%in%'cghﬁkunﬁ'?X&?belby)regééﬁ%g 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):;
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 R' which is
the carboxyl-protecting group of compound (XIc).
[0218]

Each 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 (19985)).

Compound (LX) may be commercially available product, or can be
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10 LT = 1.5 Hz, 1 H). [0253] Reference Exanple 11

ethyl ({1-]2, 4-

bi s(trifluoronethyl)phenyll pyrrolidin-3-yllsulfonyl)ac

etate The title conpound (1.2 g, yield 749 was

W%Cﬁgdagqqﬁﬂlgghw g gethod known Per se or a method analogous

{{elreft3, 4- bi s(trifl uoronethyl)phenyl]pyrrolidin-3-yl)su

h{}aeﬂjyi g(gcet ate obtained in Reference Exanple 10 by a
t%od®Similar to that in Reference Exanple 6. 20

1H NMH{c3@ouMiiz (:GDCIB) Scdn M(prcdukeﬁ Fizom ddmp2ud@ (XVIIb) and

Sl P 3021 %wgmsﬁ}g% 5] AR, cnose
a‘b{mmfiﬂ} ifh 84€8,9H). (m2 = - [0254] Reference

Ff?‘tl@y)%ﬁ) 12 ethyl 3-(pyrrolidin-3- yl)propanoate To a
sol otion of ethyl diethyl phosphonoacetate (15.9

g)
25 t etGoaRpuRdf (Flen caundaviPyrodacehdden §@@?Wh%l‘fﬂd@) under
£180%h8: P1dns 2n88ndincat sEROM @BPER I c@emdiEildd€in step 6A.
m xture was stirred for 30 mn- To the reaction
h5aPuF®) was added benzyl

3- f?r manﬁ)z‘)ﬁflal '(ﬂi)n@:a%clﬁ’é @&Mﬁ@é&tﬂrbﬁl Qo ovaad (Rh@) under the
m Xt.ure was 1.r or, .
TELLLT 8RS o g e haT rﬁ%(ttgg n@’)%ﬁ?%\%‘? ?Iﬁ 2A.

Bcﬁnet]hyl acet ate The organic | ayer was washed with
th er -an 1on Flr?tfd brine, dried over anhydrous

nesrum sul and filtered. The filtrate was
concerﬁﬂ gopdoamt] ({Iheof egiecdpeewerst dinvsotvad ian campdiandol!

| X r (

lgeg%%(igh dl%?}hé:ﬁrgn %%Hul%q sf%?{u:i?eggﬁnd(e%rogg&%y%\?&x” can be
ritqtispRer Eo BxarRj e atadPCIirgrtd 3% Apllakog &gafin Scheme 20.
Akl o yasral beyed to cool to roomtenperature, the
reacti on systemwas substituted by nitrogen, filtered,
Bf#C% he sol vent was evaporated to give the title
conpound (8.0 g, yield 73% as a colorless oil.

' H NVR(300 MHz L E0CKHHdR'L. 26(t, g = 7.2 Hz L’
IXa > GF @ CF,

Wittig reaction or — 0 XVl
Homer-Emmons
Br ° CHO reaction arylcoupling Z 0
\_/ . / -
StepSL 0 Step7D
Xivb R0 /
XVb ; 0
R—O
XViic
o O
hydrogenation deprotection
_— _—
0
Step6L Step2X
0 0
R0 HO
Xid Ix
[0221]

In this production method, compound (Ix) can be produced from

compound (XIVb) by the following steps.
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3)1.45 -1.57 (m 1 H),1.69-1-62(m2H),2.04 2.26(m 2
H, 2.31-2.36(m 2 H), 2,65 -2.72(m1 H),3.06- 3.73
(n13FD 4.12 (d, G- 7.2 Hz, 2 H), 6 57(br,1 H).
[ 0255] Reference Exanple 13 ethyl 3-{1-[4-chl oro-3-
f?‘?l? fhiof ofetFh b B]H"eﬁﬂl]fiﬁy??r%ﬂqu&]‘ﬁn%wi)l Ib|¥ r 6\6%1?6%1189 Fempemne

(XIVb) to the Wittig reaction or Horner-Emmons reaction with
compound (IXa);
Step 7D: a step of obtaining compound (XVIIIc) by subjecting
compound (XVb) to an aryl coupling reaction with compound (XVI);
Step 6L: a step of obtaining compound (XId) by subjecting compound
(XVIIIc) to a hydrogenation reaction;
Step 2X: a step of obtaining compound (Ix) by removing R' which is
the carboxyl~protecting group of compound (XId).
[0222]

Each step is explained in 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
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 7D)

Compound (XVIIIc) can be produced from compound (XVb) and
compound (XVI) under the conditions and method similar to those
exemplified in Step 7A.

(Step 6L)

Compound (XId) can be produced from compound (XVIIIc) under
the conditions and method similar to those exemplified in Step 6A.
(Step 2X)

Compound (Ix) can be produced from compound (XId) under the
conditions and method similar to those exemplified in Step 2A.
[0223]

(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]
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The title conpound (5.0 g, yield 61% was obtai ned
from4- brono-|l-chloro-2-(trifluoronethyl)benzene and
ethyl 3-(pyrrolidin-3- 15 yl)propanoate obtained in
Ref erence Exanple to that in Reference Exanple 1.

| H NVR(300 MHz, CDC13) 5: 1. 53( .23 €06r2 Hz,

,1.77-1.85(m 2 2.14-2. 24( 2.91(t,
L  1H) , g 23 "k _ 0F3 CFa

‘!o .
“51-6. 55(m 1H)L#6. 73- 6.\ AL fgctiener [ 0256] 12 by a
mef hod sdifetlomr 3H) !1. 65 - 1.redbfam H), 2. 27, 42 fyffogenation N

4. , :.ZT,T.“Zﬁ._Zﬁgm—l—"H), | ——
g (;Z)ethyl 3teePM o chl or 0-§-  StertM

rence anpl e
(tribhuoronethyl)phenyl]pyrrolidin-3-y||8r panoat e
20fhe title conpou (895 ng, yield 13% § obtai ned o
from1- bronp-2-chloro-3-(trifluoromnethyl)denzene and R

et hyl 3-(pyreglidin- yl)propanoate obtained in
Ref er ence o, 12 by a nethod simlar®*®that in XXXIVb
Ref er ence le 1- 1H NVR(300 MHz, 0D0O13)5:1.26(t,J -

7 dgpr¢tpctiop5H) 1. 78- 1. 85(m 2H), 2, 10-2. 27(m 2

3718=3.23(n(1H), 3. 27- 3. 34(m 1H),

StepZY'

0
OH

Iy
[0225]

In this production method, compound (Iy) can be produced from
compound (IIb) by the following steps.
Step 18A: a step of obtaining ketone form (XIIb) by subjecting the
hydroxy group of compound (IIb) to an oxidation reaction;
Step 5M: a step of obtaining compound (XXXIIIb) by subjecting
compound (XIIb) to the Wittig reaction or Horner-Emmons reaction
with compound (IXa);
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 R!' which is
the carboxyl-protecting group of compound (XXXIVb).
[0226]

Each step is explained in detail in the following.
(Step 18A)

Compound (XIIb) can be produced by subjecting compound (IIb)
to an oxidation reaction according to a method known per se (e.g.,
Bioorg. Med. Chem. 11, 145 (2003)).

(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)
Compound (XXXIVb) can be produced from compound (XXXIIIb)
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3.53-3.61(m1 H), 4. 14(q,J = 7. 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(m1 H),

Fyfor((%]?ltags 07?35 Ltl:‘%(g)d RseJ.fmel ggct% %)1% ISTE exempllfled in Step

Eﬂ\s(t r| fl uoronet hyfl phenyl [ pyrroli.dim3-yl}oxy)acetat
A suspension of sodium hydride (oil 60% 1.34

?i I'n tetrahydrofuran (50 m) was ice-cooled. A
sol ut i éampeund.- [By)5can be produced from compound (XXXIVb) under the

@ér?c(ltt'&bfl's UL RRERYA ) ARenY L 1 QY rehgkb difsd1Qki 4P & Step 2a.
obtained in 35 Reference Exanple 1 in tetrahydrofuran
(430911 ) was added dropwi se, and the nixture was

shidduedibRMe3Boli iy TO the m xture was added
tert-butyl bronpacetate , .and the m xture was

stirredt ZmB8Eq o) 18 h"rhe ?ﬁ@s?%tadﬂvﬁﬁtrﬁr}«t Gr E°TRRnd
sdjresedtéd Woahet folloaihgt Bifpeilat Yre) @dihpbatd®dIz)) can be

agqueous apanoni um chl ori d 10, ni s.added
SRR, o AL E 1 PR iEere ey oAbt e96bIgh scnene 22.
{Ramgattépn (20¢mel_P2) The organic | ayer was washed wth
g@%z;érat ed brine, dried over anhydrous magnesi um
and filtered. The filtrate was 5 concentrated

under reduced pressure The obt ai nedudties bithitale Wa s

2Hz,
1.

pu ied by sitw colLum chropato

( ek thy'f? é?gge 10070 -, 70: 3ﬁ§“§;§n,dme thr%Fs
Co‘wound (3.35 @ yi el d 49% % a p e-yel l ow oil.

1H N MR 13)Q: 1, 48

Gcm 2H), 3.3%ee1%A( 3. qqt?.ﬁt "SRR 211)8 4l 28
- 4140 (m 1H, 6.85 (s, a), 7.11 (s, 1H. [0258F |
Reference Exanpl e 16 “

1-[3, A bis(triflugronethyl)phenyl]imdazolidin2- alec
15Teo" a G8PRti on 05 bi s(trifluorong éPnlline
(21.1mg) and tri uene (200

yI ahi negddpfodecBor X)
—chl orget hyl .

0) gtepfde, and t 1 Xt yre wWasep2izi rred at\ 60C for 4 hr.
To the reaction )sojuti/pn was added et acefate, and
the m xture wagp'was ikh wat er and0 sal ed brine,
dried 0 over anhygfaus sSodi um sul fate€, and
concentrated under reduced pressure. The Iz esi due was

1299309 Ived |n N N-di net hyl formanmi de (250 m ), sodium

ydrr de was sl owy added at 0C, and the
m xt uri@ éSsEFWé&l% “ﬁ%ﬁfit eFRERondr $1F)orcag Re prrsiuced from

ddipongaction s9l titd ao1vesiafidedpst hyl acetate, and the
mxtgre was vvashgd w th water and 25 saturated brin

PRod GVEP ShAIMEHTY AATPOTRE LoTanPY vERRCEIg dompound
aoIg ent tiateshponder (7redyced pressure to give the title

§%¥EPQHR9 asSstep ofté% alnigg(ézﬁ%oghdy%§§d1c%6gg'subjecting the
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 R! which is
the carboxyl-protecting group of compound (XXXIb).

[0230]

Each step is explained in detail in the following.
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Fe r%le ﬁP'FS%?‘é%eﬁHﬁ%? T é‘&u&
resgitdue aa raddedtavat me;themdcmolwe pextagr devas, 633 @2t EP9) .

1H NWR (300 MHz, CDC13)6:3.46 (t, J7.8 Hz, 2 H), 3.99

(t, J =7.8H, 2 H, 7.45 (s, 1 H, 7.61 (s, 1 H),

8.19 (s, 2 H), [0259] Reference Exanple 17 ethyl

f3- gAg bi s(trifluoronethyl)phenyl]-2-

XoPmi dazol i di n-1-yl } propancat e To a sol ution

of 1- [Q}),rr@ound (LXII) can be produced by subjecting compound (LXI)

04 sl B kg panoret Lyd e A 1B 20 | FEI&ﬁ?- 906 Adng0c & method

tai ne efer ence Exanp

]Slcb\fﬁoﬁﬁpr%ﬁ)l Gndt e ?(ezcr@hﬁgi;ori P3N, Rﬁi@l‘re(tlt?\Wf brifadodé/ 3 ele) -

nil) vwaspaddedsadi HH&/ I'Wéjrcbgﬁefé.%%l&na@éllabég PBdalc, or can

roomterrperature and the m xture was stirred at 100C

BOPTPEURtd AFGOFRENS ete?ctau BRACHAK KDPE \iRetTe Sadefe P @efkjpd analogous
»axéye@gopr opi onate (100 ng) and sodi um hydride (60%in

%5 ny), and the m xture was stirred at 100C for 4
f’ﬁtepT BA} eaction mixture was all owed to cool to room

t enpercaimbandsabmal) edamwéepuwwﬁmayuammjédmhdecc(mwund (LXII)
geact ion_mxtu

2 PLiSal RS g medperion

ebhyl acetate. The organic |ayer was washed wth
Lo, Sh
aturated brine, dried over anhydrous nmagnesi um
sul f atGempandd f (XdbedcanTire broducede fram cwRosndr SR8 C) and
&J@%ﬁn&e@ﬂcﬁq RRESSULR Jhei 1RLal Bed n{eecabausums&r to those
purified by silica gel colum chromatography 10
‘i"f?@&?&hél%iﬁy]l SseetHtfe 60:40 - 20:80) to give the title

ogpd (181 ny, yield 459@ as a colorless oi
1H NWMR (300 WHz, CDC13 1.27 (t, J=7.19 ﬁ%,
2 64 (QOmpeu%<§ ‘_Ez) Epﬁl ej?rodgc f(rmm goxp@oung ééXXI 01§der the
dﬁdlzlb‘hs a’hdlﬁeﬁﬂod Sihil9r Ho tBokh, exbrplifsed lirHstep 2A.
ﬁ%%é] 15 [0260] Reference Exanple 18

1- [3 5-

bi s(t ridf lther mmidnmld)sphl@tn%ﬁjn]epyby bddcthi me3ctflilon mentionkd above, a

| Ut t h ' :
%%‘f%b%%) ?%r-oﬁly"?d%%x%y”ola | ne h % %%%%g%kﬁgé%;gﬁgogﬁ et
ﬁundinpséulQngmpybychnmha@en@rmnamlpalIzﬂﬁqxﬁpO§ XB5v88pgy,se. Here,
é)ga:%’lgs op't%(edbﬂ Alpﬁegsts(@o)m&l lyx@e bi&ylre(aﬁt%
nd sodi um tert but oxi In to uene
raductier lreeafqtaszéd R asien rneﬁgtaﬁr@leraca'ﬁa‘am@rrajﬁlonr

ﬂémenef@aét%nl%ﬁml%igr £AkE NG 1R R9Bh, esterification
tenperature, water was add ed to the reaction m xture,

EARFEL AR %@lm%?ﬁla?-én%a%eaé%ﬂ?%mtdé?r\ﬂntﬁﬁtje?%ﬁea&?é?%t%nd the like.

s 20r gani c Iayer was washed with saturated brine,

dri ed ove drous _sodi um sul f ate, and |It r

11t ha R BEF Lo AR BEF RS watben the Barting

quiiploih @ chdyy asi hintiso gﬁiouppl a.lmﬁirbbkpl’r&jzﬁgl@aphyhydroxy group or a

{pshpolopmet hers shibdiegetate B0 dec Boldelf UNEADR usea
yco?rpo@na (325. g, yie 'd 2@%’ ‘?s‘bt as V\)ﬁp o

Solpedtiddt-dieBA0t MandCDEd 3) kel m6Y Bdrintirodhce . i@Bo- these

- 1 38 -3
%o%%é( gnc?yz gpn%%ﬁ}%‘%hﬁ éﬁgtgeiﬁ:gég gz?%algf §eies%a§9 gg%erl the
Xeactiorf) the pBI¢st comgpund 028 pe3sbiREiinedence Exanpl e
R)-1-[3, 5-
%0%3% rl)quE)rorreth | ) phenyl ] pirrolidin-3-ol A
pl xer IEXe@P4e? of G%eSaISlfb?@FPFﬁﬁ‘?ﬂWr grevpyingheays formyl group,
er%;rp Qﬁ(jlz%agbsayl (3g%)ou§ he/d;{ Ox¥p¥#y 0! idbPEnoyl), a %14 s alkoxy-

rochlori de 2 [adium(I1l) acetate (
iﬁrboPleggﬂuPbl§(@11ﬂﬂ§ﬁ§Pb¥ﬁ%ﬁ99Pﬁ6) e?PQfYCBF?@Rﬂﬁ:hyP benzoyl
drbuBf g)c.andatasdyunceasdignayeoly Je4gq) behdyalcdeneny1300a ¢, 5
nl)-1, 4-di oxene (100 m) was stirred under an argon
gas at nosphere at 80*C for 16 hr. The solid was
filtered off, and the filtratemas washed with
saturated brine and water, dried over anhydrous sodi um
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel colum
chronatography (petroleun1ethenethy| acetate 10 1 -
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[ 0262] Ref erence Exanple 20 4-[3,5-bis
[ f1inronethvl)ohenyl]fbian-2- 15 carhal dehyde
A solution of 3,5-bis(trifluoronet hyI ) phenyl poroni c

aci 6. 84 br onb- 2- f ur ai deh M
%%ﬂ?-g‘éfﬁngx%d‘ﬁg}&ﬁfléférmt &8 sB1'uPrB OXY arbo’%)’l 8
fﬂ:bréhelm@dho&&térww phlas;plal ne)pgl | gebupr(@) g(1.1Enzg),

rreth t hane stirred r an
bbb B LD L XY DS 200 gficho LB Rk P g (I
mthmgamnmmahylmm@tramgra trheubsEdtuited i dtlugeowas(e.g.,

1 € ~
YL O P RS SRR SR
etsRadmeR L sSavir a’fteera‘r brltﬂeile&hyb%rﬂcﬂén anfydiedisnyl group
[EGNesh LM 1SH)) fah& tr?enqlt(él t eheds gm%pél btd e 18RS 1y

conicentratéd, and the residue was purifié
SRS RoLURR LI BRAL BRENG e aRamEr et 1 P esraaton,
&6; 21x0BP gkBhipl Oa G it@ot HEout éﬂ the eumawad (7.26 g,
ield 82% as a white solid. TH NVR (300 Mz,
%Béf )(5:7.58 (s, 1 H, 7.86s, | H,7.932 H), 8.09
(s, 1 Ebbamp@egﬁoi( S:,helcah‘l)box&@ ~-po2t3lt iRgf @r@ncanExadplae C, ¢ alkyl
21 eth %)‘?rét vl 1
?ﬁ°§]€fr¥f?7 kﬁ’é| 5%1?ny‘|e) Put FE°5Yy1 | Bropies e gdteEyt group, a

fio sabs bl tttiegn sdotyl group (e.g., trJ_methy151lyl triethylsilyl,

Srapigiul e o ORI AR e b am o 20
la#dfleltthylhylcﬁléwhw phosphatkendt areuy 216 g) 1iallyl) and the like.
Fiidls F¥9ﬁ4§§ %&%noﬁ%ﬂyﬂy%ﬁ%ﬁ%é% limtbyfﬁfétﬁa%d@@eﬁts

room tenperature, ‘and the m xture
W@%ﬁir?r&? 1ao aio‘lﬁ*n atgmy hfbcrlea%%]?%‘ry AERERN & W&§ro group and
addedysat urat ed aqueous anmoni um chloride (10 m), and
the m xture was concentrated under reduced pressure.
he obt ai ned residue was added water, and the
m Xt UrExawpsSe X3 a;ekeﬁyawdﬁylepPdﬁea%&at_;a@ﬁoupmelcmﬁ@am C,¢ alkyl
aturated br|n drie

| aver u@‘ hed w # oyer
Htard %Pé’én%?’ﬁﬁﬁ Sui Fé*f%l g&ﬁapf.ﬂh araditaThgt 9roup (.9,
Ifedztyrlat ea vmmwmngﬁasup“,ahedl_g @liyitverkongal exyel | (@wg., acetyl,

I [ df
SRelee T 3, FF0-bPE FR0Pe L Simoana b S0yt Gy Redf o
lwzalmmceuygm,u d. 2—1‘¢¢tNNRY¢€BﬁQ/rWHZl c.@tc@ps) 5: z_—mr(ahydnofuranyl
16, / ,
?role '_grls%bH}:leEutéi %ﬁ] T grouﬁ) &79 46t gm@h%lglﬁil

q-;zletygy},gllyﬂ. 8glpgthyg.p|lzﬂenyjzs:glgll(,Ste:gtﬂ)uty[lg%ep]hylm.lyl tert-
Refauencs Exam) e ;Z?C %t BYlerdf{ 4rbd Sre.g., 1-allyl) and the like.

bi s(trifluor omret hyl henyl ] tet r ahydr of ur an-2-yli propan

Tese T85O S GGt PE%l%TaléVhWbs(tzE)lt%deV [3ts- 31%’b5tltuents
&ul%ttéafht&f amekiydorphesy) 14 w,ana 2l hRbep; 22 @NGakBkoxy group,
(500 ng) obtai ae&1 r}gRefer ence Exanple 21 in a m xed
%(ﬂl\}:éﬂt Ot Pefh X8t) and ethyl acetate (10 i)
veeseadded 10% pal | ad| un1 car bon (cont ai ni ng wat er

(509, , t he ure rred un i
hyar OERTRRBTIGTS. CHOREN RO DO FeRpaRAt T B s SYeLic

dwretaThe¢e (g..,; 1 @adioamesyst emnmascsmsaqettatedewt,hdl Ci¢ alkyl
[ troge f red. The sol vent was evaporated to

{:}qe&ggg &t‘aggglm %%%r%r m xture of the title conmpound (510
mE37yield >99% as a colorless oil. LC-M ESI(+) mz:

385 (%%3d1£ﬁ5r{3nttlhgge tﬂf'g%egt_@x?g rE;lx%upg()1€§§5]be2§ntroduced or
Ref er ence Exanp -14-chlo

J(Etnlolvﬁliu%ﬁccﬂ*f”é*tlﬁw }%rﬁemﬂt 99r1m§>|mdpﬁr Fe| for examplppethe method

ddddrepe@mMPunde£8: B Grodh£lid 80Mn e BRhatNed JbhaMiiley and
brono- 4-chl oro-3-(triflucronethyl)benzene and

3- hydroxypyrrolidine by a method simlar to that in

Ref erence Exanple 1. 88
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50 1H- NMR (300 MHz, =13)6:1.67 (hi-, 1 H, 2.02 - 2.29
(m 2 H, 3.21 - 330(m 1 H, 3.3 - 3.42 (m 1 H),
344-358(m2 ,458-4.70(m1H),6.51-
7 1 . (.26 - 7.3 m 1

[‘(%L?@gjl %ﬂ F‘égf @fﬁ: Ieé %E,D Ty H‘?EW%H&-C%PC(’E‘ & methed

@singla¢¢donmﬂde¢Ihptmﬁnmqppyrfayg dhydﬁa@ihe, phenylhgdrazine,
n Ifon solutlon 0

ST X REDRANERH b B Rare, carrafdedt SRHLLR I torsae,
P8L1rddpmobtai aied |tmlaRe>fl@rlémteh£J>oaiepl(e @3, irripethylsiglyl iodide,
g%ne@h%/l ﬁqg%ﬂl@e te@cu?n%?d“t gnﬁ.k&hl or, !eggc'égmf ggiliod and

hern ure was stirre roomtemmr&ure
Hee Ifke-reaction mixture was concentrated, water was
to the residue, and the m xture was extracted
with ethyl acetate. The organic | ayer was washed wth

sat ur atd PPPAERd (fi E8° RASSRANIRIFOTL ORaefiedingm by each of the
stddeatnent dswbd iphbet&@tonThetfddd ahepsascaanes rgrfdabaellfled

and the residue was purified by si]ica colu
SR URaTBGE A eCRE XHRTePRy | e eRER eis BLTByT (S gRaBLon,

liqnﬂd tbavesipayndo (\dnk6 t gansyfied!, dc¥y¥Salad zubi dre

Jée Hs%ailézlﬁll\lo'\rg é}gpgnagé%f%ghlyiﬁ)n% éhc—iglﬁ(essﬁ (:hﬁ ot'_}Qer hand,
i st@rd¥ng G:dapennd Indy) p6. dbceddlyluged abHp, s7ai23Ing material of
Ehé“%e&glstep in the form of a reaction mixture without isolation.
[0239]

When the compound of the present invention contains an optical
isomer, a stereoisomer, a regioisomer 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
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 invention.

The optical isomer can be produced by a method known per se.
[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
crystallization methods known per se.

In the present specification, the melting point means that
measured using, for example, a micromelting point apparatus (Yanako,
MP-500D or Buchi, B-545), a DSC (differential scanning calorimetry)
device (SEIKO, EXSTAR6000) or the like.

In general, the melting pecints 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
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1H), 7.35 On,2 H), 7.79(in,2H). [0267] Reference
Exanpl e 25 ethyl (il-[4-chloro-3- is
(tr|fIucronethyl)phenyl]pyrrol|d|n 3-yl }sul fanyl )aceta
% a. solution of 1-[4-chloro-3-

9 PISuEP%W&-ﬁ‘?y Y} PrehFRFRY?T & 9GP RERE T TOr range.

4- met hyrhéJeﬁgzeﬂsBLdff enat;&e(s%nfﬁSlgx)emkibal hedsuperior in
ef er N- di I f (

PR R a S BoR Ry R odt BT v (PLIE (oinbduicy,
gmﬂbmiemthémﬁ(hapbogmnai pBorigles aacbtﬂweharmaqnhenaaecs
?éﬂsrorrg 19‘5 ]d?:L%CErEQ\Etl% meéjk;oe_l. ﬁooeid’]:%tEan O(E?flgacy

ature, the Feaction m xture was concentrate
m@ss\m&) added thanditt ke m:t(ltqmeéymee@é{ pace apdiicament .
giwil; acetate. The organic |ayer was washed with
saturat ed brine, dried over anhydrous nmagnesi um
sul f atBie RfE SNt dPBENT PR ¥ |9¥Pdpéngd hastore detail in the

E@DP&F!‘Ltrfgat}:@d re2Bdri e t&HHdRHBS EBdéEnbfLé@,d H¥mpidd Ca

col utm_ chr omat ogr aphy hexane e acet ate 95:
BRSOt br b ETPhes ) SVEONNG Tereaeg, Jhith Samyrot to be

mn:ﬁtrylﬁdd (€] QlllnltatHrENNR(SOO VHz, CDClS)S 1, 31(t J=7.1
3 41 ?%H ‘}%7 g 1%%;%15 in ﬂhe ﬁeference(E%amg?es an&aﬁxamples were
performed under the following conditions.
[0242]
measurement device: Waters LC-MS system
HPLC part: Agilent HP 1100
MS part: Micromass ZMD
column: CAPCELL PAK C18 UG120, S-3um, 1.5 x 35 mm (Shiseido Co.,
Ltd.)
solvent: SOLUTION A; 0.05% trifluorocacetic acid-containing water,
SOLUTION B; 0.04% trifluoroacetic acid-containing acetonitrile
gradient cycle: 0.00 min (SOLUTION A/SOLUTION B=90/10), 2.00 min
(SOLUTION A/SOLUTION B=5/95), 2.75 min (SOLUTION A/SOLUTION B=5/95),
2.76 min (SOLUTION A/SOLUTION B=90/10), 3.60 min (SOLUTION
A/SOLUTION B=90/10)
injection volume: 2 pL, flow rate: 0.5 mL/min, detection method:
Uv220 nm
MS conditions ionization method: ESI
[0243]
Reference Example 1 1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-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’-binaphthyl (1.99 g) and sodium tert-
butoxide (10.6 g) in toluene (140 mL) was stirred under an argon gas
atmosphere at 100°C for 18 hr. After cooling to room temperature,

water was added to the reaction mixture, and the mixture was
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-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 (m1 H,
7.23 - 7.34 (m

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 - 70:30) to give the title compound (13.2 g, yield 61%) as
colorless crystals.
'H-NMR (300 MHz, CDCl;)&:1.82 (br, 1 H), 2.08 - 2.25 (m, 2 H), 3.30 -
3.34 (m, 1 H, 3.39 - 3.46 (m, 1 H), 3.52 - 3.60 (m, 2 H), 4.64 -
4,68 (m, 1 H), 6.85 (s, 2 H), 7.11 (s, 1 H).
[0244]
Reference Example 2 ethyl ({1-[3,5-
bis(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate

To a solution of 1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-
3-0l (13.2 g) obtained in Reference Example 1 in pyridine (70 mL)
was added p-toluenesulfonyl 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
concentrated. To the obtained residue were added ethyl thioglycclate
(6.13 g), potassium carbonate (13.0 g) and N,N-dimethylformamide
(180 mL), and the mixture was stirred at 120°C 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
residue was purified by silica gel column chromatography
(hexane/ethyl acetate 100:0 - 80:20) to give the title compound
(6.83 g, yield 39%) as a colorless oil.
1H-NMR (360 MHz, CDCl3)&:1.31 (t, J = 7.2 Hz, 3 H), 2.09 - 2.13 (m, 1
H), 2.44 - 2,50 (m, 1 H), 3.29 - 3.34 (m, 1 H), 3.32 (s, 2 H), 3.37
- 3.45 (m, 1 H), 3.51 - 3.56 (m,-1 H), 3.69 - 3.80 (m, 2 H), 4.21 (q,
J=7.2 Hz, 2 H), 6.84 (s, 2 H), 7.12 (s, 1 H).
[0245]
Reference Example 3 methyl ({1-[3,5-
bis (trifluoromethyl)phenyl]lpyrrolidin-3-yl}sulfonyl)acetate

A solution of ({1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-
3-yl}sulfanyl)acetic acid (500 mg) obtained in Example 1, methyl
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1 H). [ 0268] Reference Exanple 26 1-[2-chloro-3
(trifluoronethyl)phenyl]pyrrolidin-3-01 and 1
(trifIucrorrethyl)phenylipyrrolidin 3- ol A

TR o 8 p5 2p PS8 BT BRERA 0P 6t 5. o1
ek thy [ 8oxnamiifdeu6r aret Wb ) pinierngd) @yrlrcmml tempeg-aglurgggor 18 hr.

: Meqj QQQ Q&ie@i @5% Q'egc£§orp§nlgctu¥éelaqw9@% ntlrﬁ@re was

br ono- 2- chl or o- 3- (trifluoronethyl)benzene and
?‘Wﬂieiy‘pﬁl’r Gihyl cehyta- nERROArFANHC ARYSD YERarashed with
%ﬁa@@&%@mh&éd oq;alrsamr‘éﬁgdmi@{esﬁhﬁ f04¢ate, and

reaction wt hout performng further purification.
F9568pds F@Fe?%‘b@t&‘&%l‘?nﬁnir?‘?%hl T} G golution of the
c‘ﬁﬂdlfnhtiloﬁmuléy i) Pﬂ&ih)lﬂ:]:@tdé%lﬁmedl(BS 3n)lwas added m-—

net enzenesu e an . .

PP TRt by IRGBRA 135k FB (ihuge iasy stirred at room
tmctpleylabeneeﬁcersel konatre #hdrirehottomfmixture was added aqueous
1-].2- hIor03 r|fI nmet h enyl r i din- .
%p_t{/af % qogénzenelslﬁ% %ha r}g 88 1&%[1']3;1?% &Qé qutr}acil.'gd with
§tthyilf Iag@ta)tmat hyhe phreayi ¢ plysmeml wal$ rwe@hed with saturated brine,

d’i‘l@ﬁt g¥£.pe£[ﬁ1§’ra§§ﬁ% f&gﬁggtﬁﬁ%lﬁ%@éneﬂu@%li\@éf&i The filtrate

crystals 3 roma m xture of -
yau @ﬁnée@trait(e@m Qilllcildrhérréﬁwlaepweﬁyp‘}%ﬁ'%eél Pﬁdlbfﬁ-i?-‘—élca gel

NGk Eﬁror{étrdg%y@; o(rﬁ%kaﬁé)mﬁmlak@yﬂeolgbdw Be@l 20) to give
obtai ned in Réference 15 Exarg)z 26 by a net hod

hemitiate t PeRRd| HARefEr et EXARDI &° ﬁ?loarh?%s WEYSHREY-
1homheadoemhzrecamlgm wi.shout2 par fiar mong , flrtsllneJf 2.71 (m, 1 H),

PUL 520 o SN s A o LS, TSt o o -

2.@[002:‘1‘10]2Rafer4enme- Exasple, 28 st hyl 3§ {-14[. 29chﬂ1,or10H$; 6.90 (s,
trifLugronet hyl ) phenyl ] pyrrolidin-3-yl)sulfa)acetate

érf{g’t Hf?5 gsgrrgoh%'d (1.08 g, yield 619% was obtai ned as
B2l ow oil froma mxture of 1-[2-chloro-3- 25

F(éfrerfehygr Iﬂél l Jfl%n)_[l ] E’¥r%30|5' gﬁQ'(?rJ}’f]luoromethyl)phenyl] ~2-

4-met hvi benzéenesul ate
oxdeyreetidineroshesbylenpheasdaderrol i di n-3-yi  4-

met hy|1bﬁ%2§8@§t’:hd°n06§t§f DhY;Q EEPfinz%%fe%ﬁ;‘?ﬂ%%lﬁﬁ‘@pllel 0 g) and
27 b}{1 a nethod simlar to h I n Reference Exarrp

Hlﬂmle((ééo-ql\n% 1-n13§‘6ra_|p3@40fu11a134 5@911“% Ff2S fdggd 2,4~
dlb%ogﬂbm:ariloy'j) chﬁ@rlzie?’:'}lo @.ofth ,(Bhd 1tHd) midtdde 'wa% 4dirred at
rgo%%enh%éz“ggt%% -f?r ":‘5 hr4 1@telx_c|zlw%% atsq%e-dztp_btheg rﬁgctl n mixture,
ahdl3hennidtude, wds l&ktraétd® «ivh 2thlfl acetate. The organic layer

was washed with saturated brine, dried over anhydrous magnesium

sulfate, and filtered. The filtrate was concentrated. The obtained
residue was dissolved in N,N-dimethylformamide (400 mL), sodium
hydride (3.2 g) was added to the solution at 0°C, 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. To the obtained residue were added ethyl thioglycolate
(9.13 g), potassium carbonate (13.8 g) and N,N-dimethylformamide

(500 mL), and the mixture was stirred at 60°C for 3 hr. After
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[0271] Reference Exanple 29 ethyl (f1-(3- 35

(t rifluoromethvi)phenvl]pyrrolidin-3-yl)sul fanyi)aceta
The titI e compound (267 ng, yield 17% was
as a ye oil froma m xture, of . .

EOT%ngm 81 o5 P PTGttt TR AT T by SeaFRaSE PP mixture,

4ndﬁﬂH¢ymbEwum§n@ss exttracgnd with ethyl acetate. The organic layer

\%‘aé ?w &Eaf JH:Q)rg &Hij.e)cpgg.{]l){é,] Egl X‘%Ire]r en%&ro&(s maPne51um

net h enzenesu onat e obt al n
Ql?lii?]ﬂea aed Hod tsredd afhe ofitliante nwa}faefcerl@miéra@éwpmd the

2033 dlid DR p(uﬁQQeMﬂy 9@?&2’)9@11 céimﬁﬁ 'ch\l'omztgﬁ_y
u gm?@Hnd (19.5

m%%&/eﬁ?m aquta‘sez@zﬁ 5 3 %0/ 2(% te %Ve hBlt
% SI_%LelQGgg% (Gs d col7ora_e'§|§a0121 H)35 ? 60 - H)6 740(2r7n2] 2 ,
i - . m
ERE g R W SAC R oy PR kP?Zlos - 2.16 m,
1- I-[)?,l 2-bBs{t2. |7gl m,rcnn?n)hyla)menw th].r)]y(n;' olr1]| 5 )] n 33.84/ edolos (m, 4
I on O e
4’8%553)? 9. 7d?o§<|ﬁfy 2o F i neegmi ng“[; gy %\d ug% ?
3@234761te (0.16 9), -
h h
%rs%g?ﬁ%%%%ona 4R s B A St ol pllbova 1 —2-
@mnﬂréglm]m}a{h}w]gﬁmygasw@t&t rmsphere at 80C for 16
hr. The J83ct LN AMeXhif & {\&ag3aklxslﬂge(cér£m&®mekﬁy£p&mny1] e

tenperature wat er was ad he m xture
@sapryaépéadw-@hya $iyl faarel agetatPhd3ektdacbtabredudshBaference

18ah ufd Qﬁcﬁiéf@er@éh%’l@\é%&daﬂh)’ﬁ @US$n f@ﬂﬁﬁ%lraﬁéthane (25
ate, and filtered. The filtrate was concentrat ed

%wd Pres PGBt BT FEFPF BB P {120 g CE6) ERFTion
mituTet 088 apityd( Aexans: ebliiin agatragensHMrlle -soihitddh, ténd the
CETRIE NN T N LGRSV E KR
wizshebHyitdh Hatu2aldd mrihe, dried over anhydrous magnesium sulfate,
;sz %‘i_lLQégédz.M ﬂél' I?i’l%‘rg%é SWaL‘és(:g}lgeI@ra%égp_;ﬁc? §:(11ren %eg:lzdue 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.
'H-NMR (300 MHz, CDCl;)&: 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), 8.13 - B8.15 (m, 2 H).
[0248]
Reference Example 6 ethyl ({1-[3,5-bis(trifluoromethyl)phenyl]-2-
oxopyrrolidin-3-yl}sulfonyl)acetate

A solution of ethyl ({1-[3,5-bis(trifluoromethyl)phenyl]-2-
oxopyrrolidin-3-yl}sulfanyl)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 agueous sodium hydrogensulfite 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
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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] Ref erence Exanple 31
et hyl (2E)- 3-(5-bronofuran-2-yl)prop-2-enoate

oyt (200 hyl . .
?éﬁiﬁpﬁogghonogég? ‘%héa (tigi%ycgﬁmpf’ﬁnd (1.6 g, yield 50%) as a
NoMNedieset byl f or mani de was added sodi um hydride (60%in
o mmaQ3do §129) ﬁné‘l”%tf‘ewm (Xt “53—"’/5‘? g1 rar%‘? “5‘d€'f a% 75 (m, 1

nitro en at nosphe room f enperature for
tthi 2861 ut # o1 Was hd@ed3a9§o+u4t|1@n (mf 3 H), 4. 31 (q, J =17.2 Hz,

5 By ong3- £ U aj;dehyde }()7 4579)(§ N1 my, 8.12 (s, 2 H).
N-dlrrethylforrramde m), and the m xture was

ép?‘}gred under a nitrogen at nosphere at room

RefpemabUtgadile ¥ Dri3-HQokeacti on was quenched with
aturated 35 ammoni um chl oride solution (50 nl) and
? {]é’ﬁcff’l?‘% Yoo PHET O R¥ESOpEF 1t 8hed bet ween et hyl

acet at the 2081 M gorairaingat €12 @Q00idld P43 TheadrPaBtified from 1-

saturated_b e, dri
over am%%? ts} gﬁﬁhé@f%ﬁfﬂgﬁ}l}ﬁg?’gnz Py 9 9e$¥€I°x'Vﬁ’é(rr°lldlne
by | & metbodasimidancenttrhattedn Lﬂuﬁlrenedwedlppxeemur e Iand
bt L f| by iC colu _
LS00} Sl cobSpeYRS PUCL LY Sl 08 el g0, 2.1
gide maeltit,| &-dbnmpoinid ((1110 Dy, 9;@'96%3 &8 &, 2 H), 4.50 (br,

PBIJ%)G Sése%bOWGS%'e' im 1 H &é%g-olglz'vﬁgz d3) ﬁ) -17?’.(22d5(t—371é32 (m, 1

Ii>56Hz 1H), 640(d 3 3.4 H, 1H), 654(d,
Bed@ Hz, 1 H), 7.31 (d, J-15.8 Hz, 1 H). [0274]

Reference Example 8 ethyl ({1-[3-fluoro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate

The title compound (1.43 g, yield 16%) was obtained from 1-[3-
fluoro-2- (trifluoromethyl)phenyl]pyrrolidin-3-ol obtained in
Reference Example 7 by a method similar to that in Reference Example
2.
'H-NMR (300 MHz, CDCl;)&:1.28 (t, J = 7.2 Hz, 3 H), 1.90 - 1.97 (m, 1
H), 2.33 - 2.339 (m, 1 H), 3.19 - 3.25 (m, 1 H), 3.28 (s, 2 H), 3.35
- 3.43 (m, 2 H), 3.54 - 3.59 (m, 1 H), 3.65 - 3.70 (m, 1 H), 4.21 (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(trifluoromethyl)phenyl]pyrrolidin-3-
ol

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.
'H-NMR (300 MHz, CDCl;)&:1.78 (br, 1 H), 2.05 - 2.17 (m, 2 H), 3.32 -
3.45 (m, 2 H), 3.6%9 - 3.77 (m, 2 H), 4.58 - 4.59 (m, 1 H), 6.93 (d,
J =28.7Hz, 1 H), 7.55 (d, J = 8.7 Hz, 1 H), 7.81 (s, 1 H).
[0252]
Reference Example 10 ethyl ({1-[2,4-
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Ref erence Exanple 32 ethyl (2E)-3-(5-[3,5- 10
bi s(trifluoronethyl)phenyl]furan-2-yliprop-2-enoate
To a m xture of ethyl

%% trﬁéég?g&%g?xgﬁgﬁ& éﬁg&% ng egoalt} g%ghgl)ga)cetate

hi s(triHd Utaltmamdnxiopphengushogonyxelahﬁdf( MasO ogyasmeti from 1-

ffd'tl %qg Hgl@?o?gﬂgEﬁl() %génﬁ ])erQoﬂcEE’%—%‘l’éX e&t@}.%egsgrg

B@ﬁerr@klps( Exdmpien§| phos phiched pdiniadr uty Chat2i®Refprence Example
spinder an argon gas atnosphere, and the m xture was

tirred at 110T. for 9 hr, and then at 95 c for 15 hr.

MR ebtdY HHZs oFRftlizoh: Wt aFi olved 7t 8 Rool3 Hd.rbot - 2.04 (m, 1

hepenst ure, 426Qﬁceﬂtmat %dzoa(%d @aﬁtité @Pred @%m%n 1 H), 3.50
ethyl acetate wat er . The eth

acet®t &7 a3 dt V\éssgvasl?eésvﬁlﬁ'h 12§)wa‘i‘62r0 éﬁd S ot ur-at éar 2 H),

brgmqa, dmeob.@va&,anhudr Quse nrgnesi i .yl Laseqz,andr)y, 7.80 (d,
ere Th filtrate was concentrated under reduced

% Sar %[)he obt ai ned resi due was purified by

S®253da geI col um chr omat ography (hexane: et hyl acetate

15) ¢t 1th d (13.2 g,
lgefﬁ Hinge piapie 9%1?%%‘3@ P e SoTRoM N R (300 M,

lzqsaot&:l@@rc(methﬁ tpWerQ/lH-IzyrerH)ilnAE»ﬁgl}(sqllfdnyl JBcRthize

i %g é’bmp%gng [%'2 % ::%Iel?i Z{é Edwas?’ obt%g?%a_'}z_fgom ethyl

g_{]H)[’Z ? hf:gsth:lfj:uqa{;omq;hy@)ngenyg]pyrrcflg.zi;n5]3 g]g}sulfanyl)acetate

cﬁﬁia@.'h@&cﬁn RAIRLESERMBYL F b9 E3meXhod similar to that in
bi s(trifluoronethyl)phenyl]tatr ahydr of uran-2-yl ) propan

Reftegence Exampleofution of ethyl ' (2E)-3-15-[3, 5-
mmr(a‘doum@rr&tm yphenyl [Euran- 2-ylppr opuP; enopt e 2.61 (m, 2

13..1 g) oabt Ref.erence Exa Ie 32 nd 10%

Al 1Pa é?um{%a@bg #%)Coﬁté%e i%gwat er (‘*@0/@? Hiy 4g0g) (dr J =

Tre azhanai)t @t.nahyds douran 3101, 7320 +17). 18asmstl Hyed7.63 -
ra rogep,at nosphere (1 atn) at room

r‘gﬂeeér }g J Q% Lsa(yé. Q?_ [ [

faturd 'f or he reaction sol ution was
EﬂZ&s&ﬂed with ethyl acetate and filtered through silica

TBG5eCs, PHrE R, Pl o ash T e & L BTOT RS Canc
t he sdﬂcv@n§OM@qm@éveﬂlmdéﬁth@mmahpm@mmet 6lgive) in

E@aﬁ%&f@fﬁ%‘ﬁpggag rKL]a3w2s9ad&QdeE9d%%@hyﬁ§léngéd%f llﬁséll 2.88
oi | , 7.78 (s,

g gtl_&oozg_pbempgriguzﬁ* apd. I'yegnlquurgjyia)s s}plgqeq tforJ3O min. To

t7ne°> r'élactﬂdil) ,ml%tﬁfae ’4«5’32 abifed HL); 1232&&3,@9 ff&hdllﬁléd-
51196, (m. 211), 1.88-1.60 (m 211) 26

WWS‘H&}W [6{“78]9 andRéP%r%ﬁélrEx‘awSetlﬁei ﬁ%f 45hrh| &ater was
dddeldf toofrareihyt ) phetikthre 1 Ehdpyhe aheddr3- sas haitdabyse with

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 40°C for 4
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.
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A solution of 3,5-bls(trifluoronethyl)anili(3.58 g)
and 2, 5-dl net hoxy- 3-t et rahydrof urancar bai dehyde (2.50
g) in acetic acid (16 mL) was stirred at 90C for 30
ol enper at yr t reacftd on
sol uF‘l (S‘%n&dwa@oéo&r:l@(glgra{ c% %ﬁﬁg‘}r) rgdgcgzd’ zgﬁﬁ)fegségre 1.57 (m, 1
Bhd 1.%8 reditie(mpag Par td.Odoned. Detiweeld Bl hyd.3acetatx (m, 2 H),
n@BS—atzuﬁ.é‘tﬁﬁj sogi um rb\édroﬁefhc%boﬁaée %O'Llétd;?” 5 IN® 2 uz,
acetate layer was washed Welt e
%)a’tuﬁé’ﬂe(ﬂbbrllnél) dri-ed over anhydrous magnesi um
gedfate, and filtered. The filtrate was concentrated
under reduced pressure and t he obtai ned resi due was
Peiemeres ByAmRle 3 ¢fdiyl. 3T bl tldirehhoEPTomat ogr aphy
(mmﬁarem@wym@a&@m pZ/QI@DJ)dﬁIQGgyl(Ppﬁdiﬁnbbﬁé e

conpo 2.44 g, yie 519% as.a pale-yellow solid

1H 124%9( %66 m&m%fg 5(%.%@§" (Hb91‘10 61%} was pbgaiped from 4-

tb-i)qmo?—lél:ﬁh{diro b tJ?.lﬂlddIDmétl‘h'j)l.) b3n25ne€ thnd3eshyl 3-Hpyrdolidin-3-
erenc

@%Sr %ahg%t tc]’%;ﬁlxa%%)lngR?ie e\glcbe ELQJ%glJ %eI)y a me%hod similar
b S(tiartl ﬁ.hummnhylli)m\pﬂlyll 1H pyrrol - 3-yal prop- 2- enba
‘%@gttqﬁ (390,38 ﬁa é‘%liatef"%?’?‘%m} °f7 StAY! 3 1), 1.65 - 1.75 (m, 1

bnoané
rl\|-1d|7ﬁeth$'lff5or(FPan2dIé) mes 14dded- %%d(mnﬂhijfml%@(GO%Mw (m, 3 H),

.@'Sjl' 30 9.3% 9) nLand ghe smoyture mas,stirged 4U'i@elfq J = 7.2 Hz,
ni trogen at nosphere at room tenperature for 15 To

1 HE rs8-atiorf v@és (Bdded)a Sollti 6n76f (m, 1 H), 7. 23 T 7.35 (m, 1
dy[3,5-bis(trifluoronethyl)phenyl]-1H pyrrol e- 3- car bal

ﬁ?e%y_/ge (2.20 g) obtained in Reference Exanple 34 in
i met hyl fbrmam de (10 m) and the m xture was
Bdfigreade umetatpla DI tadgen3at rophalrer&tz+ oom
rature The reacti.on uenched with
étﬁn%ﬁaf) e%me%ﬁPé%%lﬂlpé’FF%% cgl ot V%ﬁg"(ofglnﬁ/?s and the
react itre $akle i aompaasd peddASi e etk ok 18R e nwaet Iogal:alned from 1-

AL LA L) P MBLSL 380 Th SLRPDE MO0

wintpydpansattmghdsived sl Raferermed Ekahplar aéa. bir has method similar

£d Itthg@tgn\r@esfeggﬂggrgg %gg ynder reduced pressure. The
obtained solid was triturated with hexane to give the

IHFW% cthfpfind ¢RE1RID ¢, - 2pi étd B8YY -dstia whille 5T ¢. 1.64 (m, 1
'-,FNIVRS(3013 d\é'lz(m,C@Qlﬁ)@ 1033 1327 I Z 12 HZz 38 H)2.40 (m, 2 m),

1@5 (gd23J 91 Ii)r43r1§|)7 3H)34 7<m14£(fi)r 3 372-43 ﬁ?mar 1 H),
H)s3 7. 8461t m,J1 HL, 9 .12, (&, B = 7.64u£d2 &)7 128-H2.04 (m, 1

}E&aﬁpﬂget h—€/’|203?{l11n% 3;-1%5_ [0278] au Refer ence

[h]2§(7ﬂr| fI uor onet hyl ) phenyl ] pyrrol i di n-3-yfl propanoate
et {1 bi s(ti
%uor e y’fa)m;?l%enb%]tefa p% l {é )5?1 prop-2-enoate (0.60
Ig)s (d;thélmmdbmemhﬁé)‘m‘re@wéépﬁmmmw&salri@xm%etate

[ t 0%,
o et ator PEAT e A SPATRE bOAPR T, fo0 e 2 o
wardenyar pireagého anlﬁosrahex@-(cpoéem &t spborhon of 1-[3,5-
Hl%%?iinr%nfe@.flﬁiﬁpﬂyntylT%fe@ﬁﬁ&h?ﬁ'—&ol @t boé] VR ained in

filtered throu celi trate was
RedfEBRE? aﬁ:"@é}‘Pl?hé Yedrauehyiro Tharnf (K BY) sva5 caldgd| dropwise,

£l WAB £hrmRt Qgs aphy rehexaneoehy! aeetrd §ni%Qul0)wdL added
|ve the title conpound 0,47 g, yield 77% as a white

LAt AUt HNPRC3 0D ez ( 3)'6: gnggihe myxtprepwasgstirred at 55°C
fid)r, 16618r.1 Thé meaktion mixture was allowed to cool to room
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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.

temperature, saturated aqueous ammonium 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
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.
'H-NMR (300 MHz, CDCl;)5:1.48 (s, 9H), 2.02 - 2.37 (m, 2H), 3.35 -
3.61 (m, 4H), 4.03 (s, 2H), 4.28 - 4,40 (m, 1H), 6.85 (s, 2H), 7.11
(s, 1H).
[0258]
Reference Example 16 1-[3,5-bis(trifluoromethyl)phenyl]imidazolidin-
2-one

To a solution of 3,5-bis(trifluoromethyl)aniline (21.1 g) and
triethylamine (13.9 mL) in toluene (200 mL) was slowly added 2-
chloroethyl isocyanate (10.0 g) at 0°C, and the mixture was stirred
at 60°C for 4 hr. To the reaction solution was added ethyl acetate,
and the mixture was washed with water and saturated brine, dried
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 0°C, 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
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%).
'H-NMR (300 MHz, CDCl3)5:3.46 (t, J = 7.8 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-{3-[3,5-bis(triflucromethyl)phenyl]-2-
oxoimidazolidin~1l~yl}propanoate

To a solution of 1-[3,5-
bis (trifluoromethyl)phenyl]imidazolidin-2-one (0.30 g) obtained in
Reference Example 16 and ethyl 3-bromopropionate (214 mg) in N,N-
dimethylformamide (5 mL) was added sodium hydride (60% in oil, 48
mg) at room temperature, and the mixture was stirred at 100°C for 16

hr. To the reaction mixture were added ethyl 3-bromopropionate (100
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,[0279] Reference Exanple 37 ' [3, 5-bis( ifl uoronet
yi ) ph y1]-3- chl or opr opanesul f onam de A
solution of 3-ch o opropanesulfonyl chloride (5.0 Q)

d 3,5-his(triflugronethyl)aniiipe (6.47 g@éin.

G iaenaot Sy mupriss BTtet 190 AF Phomerdugs Rgrure was
fsﬂ;rrﬂea bt .100ve f&act hen mbutéﬁti\baSmmn&emqaat €llowed to cool

r ce ressur t S

Il_‘lg oo ggl%é%e%é:?mgénsaeqhagggce ato{ls é:rgn%%ﬁﬂ?[ C lo dgr (%:O mL) was
a@decdi, ih@ Uregamacticaysnxmzse mshednwma\nademncmrd reduced
ﬁf%égh@%edtﬁylt oﬂ!& g@d°¥§¥ldagh¥£§‘H&&eﬁag£%é¥ Uhd the mixture

fate and ltere e filtrate was concentr at ed
w@maxtsscrc%u@éa prlusls gcetarrt t Ree shvarhedlavesi dae wased with

purified By, H?ﬁe&ﬂﬂve%oﬁﬁﬂyafanﬁQﬁﬁgd&%ﬁ@ﬁhyulfate, and
%hexane ethyl acetate 95:5 - 60: 40) give the title

bisEaAd (Fe260 G yhceras mceagr%ltepﬂa|uedsifowﬁﬂll§&rﬂ| gressure. The
ot dMRa £S89 Qi s %]l&)].éd 2b32%1118a Aé’el( T&bl&mﬁ")chr%mggography

t, J =6.1 Hz, 2 .68 (t, J =7.5 , 2.H, 7.66
iexspeis Shal Gegate Biypd POUbGP) REF ofitc EhiEipios c4gommd (191

2y | 3y5eld1i4$(%briaélajwoanselé1<;d )oﬁh]enyl ]isothiazolidine

et E%‘if?ﬂf*mo‘?‘%%éiﬁtyla herﬂy1 (J 5.7-19 Hz, 3 H), 2.64 (t, J =

ehéoHepr dpanesubR onahi@e (1@7 40) ,0Bt &l ned .PA Ref er nced.17 (q,
Exanph [ e, f.or ge {100 ) was

added gogl un%]ﬁ{yd'r\l?dgél % /lL B gl%lrTb (584 Hm and t he

hP3&0ire was stirred at room tenperature for 3 hr. To

ROE FeRBE LM ;JIlepr g33yas -agdded saturat ed

armoni um chl ori de and | o0 the sol uti on was partitioned

bet edhl et e tayet s vAd By ier éinThePor gani ¢ | ayer was

washedy vgotmtm@ﬁ edf and-5ad Wrakeco Rinidtay 1 fsh 10¥ebmide (44.0 g),
anhydrous nesium sulfate, and filtered The filtrate

fidls S BYTEMEITEa Lty TWaERETprEsbUE hd the
obt AidaBen £ s ddue a weiSorjal) [t Ha EXhdIym$ 0 | cfaegelg) po(iumz 2'

P15 LS %"?ﬁﬁ@v‘ﬁoyspﬁgg%%&ﬁtngﬂ‘frcaﬁ%?yg 0 3580 gt tert-

pat cexikie OWB6 S0Igi) din' 1 INWRe ( BDHD Mz, w@@h&)lﬁxadaam ,stﬂrrlng

s ofZardotbas2ap s§ptm§7f%r4,1g b, 2 3G o doon

F@ﬁp@rrenueeamrtpp:ewgg @dpg Be the reactlon mixture, and the
IPi}&(u%' Lhyangmethyl )phenytlisatliazo!l i ana- carhaidelys: 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%)
as a white solid.
'H-NMR (300 MHz, CDCl;)5:1.67 (br, 1H), 2.08 - 2.36 (m, 2 H), 3.28 -
3.38 (m, 1 H), 3.38 - 3.50 (m, 1 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).
[0261]
Reference Example 19 (3R)-1-[3,5-
bis(trifluoromethyl)phenyl]lpyrrolidin-3-ol

A mixed solution of 3,5-bis(trifluoromethyl)phenyl bromide
(22.0 g), (R)-3-hydroxypyrrolidine hydrochloride (9.23 g),
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di oxi de A solution of 2-[3,5-
bi s(trifluoronethyl)phenyl]isothiaz 4 '4-dioxide (1.77
) 25 obt ai ned in Reference Exanple 38 in

was cooled to -78C under an

r of uran
b e e Bk 8T e P2 PP raRphino) -
IL; Immwfabemwmet(hybahgs)l laadi desium tetsalumer Qf/Bltzarg)vvaﬁ toluene

Thi t f 30
P e PO Byt PR S S48 P s, oo
dBffsphete hen-, gdnd &dr neontt em‘perﬁldﬁewis)rfﬁ]ﬁ:elﬁEd def,t hed the
a.ltg wgg Valéﬁigdv@ftﬁ'ﬁgg%gr%&'%gﬁgg a@ﬁj%ggéym&rleg over
oride ion t'ed Un

sol ut e mxture was concen
arhthidreds predisuy eubfreta/hendefilheredas Thar filtixatedwas

Q&Ké@%gagé&‘,ylanﬁcgﬁét&ﬁﬁgeV@ésegur].-f‘fec?%yElﬁf@e{ %teq column

| ayer was washed water and saturatéd brine,” dried

%maéﬁﬁij%ﬁ’%s@ﬁﬁﬁ?ﬂe%%ﬂuﬁé%ﬁeéthé’l aeriatel 187 bd: SFAe to give

fhd tgiate &@?oeaac e ratgdyudders: s edue ed wﬁ&@&SéUleand
Jphe obtal ned residue_was purified by _sili cg

iy bt b ncofar o2 ot rod- Sommop By, 2.26 -
@1'3/89 (tnhelthI 8.GoMPa@ITd (4, 68, yisld 858 as, @ H), 4.61 -

AL e Smpnots S8y TPt vesgused for Lhe,

a@mSZ]dent i fication. [0282] Ref erence Exanpl e 40 et hyl

NS OB e Ay ey eSO R 2
%alshalleebz)dez enoat e To a solution (10 m . ) of _
et hyl ﬁ's%tlh¥£&bQ§fp|3°gQ@fse(t gglg&%t%l#}u& on:Lc ac:Ld (8.84

NI N- di net hyl f or manm de was a ium 60/o
i 4-9r918°g’c)-f&ﬁal<ti¢iw% %P ul? eJ)waéMswquoeé aﬁ@em a;arbonate

S 1sQesn (At nogpher et xlQ fﬁcﬂﬁeh§m%s€§hlihe) Qilah’éum(ﬁl) (1.65
To the solution was adddasolutlon 2-

q)t rJ1nf Ilu%r%tﬁﬁf(y%W| (300 mL) was stlrred under an argon gas

ds@ishazeldwdignec &&aﬁ@alhgehxgﬁexl cbodli X itde robmbBertPerature, the

bt d Ref Ex
R FoL Ry TS e A8 R o indFFe A5 AdPRyd the mixture

wtd exedactste wiahnétiydgene i tms phies erghnt 60yer was washed with

for . 1.h The_reagction was i.s ¢
évﬁw‘%g %lura ed gﬁ%r%én iUm ¢ ?Ibyé: &% 5B elséh’mangfaﬁ:e' —
fiddetredn Fokufibiraieswpartdriceoheatdiot wedntist melsidue was

;ﬁ&q%’ﬂaﬁ %P%i‘ﬁ@t:gr%%l L&?ﬁﬁ%@%@gg@ggfalp\@%ahﬁw e%gzlf acetate

wat er and sat ur at ous
HegnesPUmBultPageve difg titlercogprome 7-Rer at evigdsl 82%) as a
woneenbiad ed under reduced pressure, the obt ai ned

residue was 20 (E)url fied by silica gel colu

‘En4Rat 0 HpRy (Hrdzbhie’-efhyf: dcéb at & BO: (PO " B0 gopP3 (s, 2 H),

and tbe pbi)gi vedsyed,| awgsol id was recrystallized from
G}ez ne ethyl acetate to give the title conmpound (0. 43
>%%]el d 229 as a pale-yellow solid. 25 1H NVR(300

M:@Bﬁéaz)ﬁn@lazéi ,ekhyl. 2219233 (M) [2,.HA8 - 2. 68

b?s%%?gf%m ggh%? 7?é§ﬁr§j—%"&%§9@4@§e&o ZémQO(dd

15. 5, AcbrzsdH)tibn65€s4-3H),.5-p0283ifluoromethyl) phenyl] furan-2-
carbaldehyde (2.70 g) obtained in Reference Example 20 and ethyl
diethylphosphonoacetate (2.16 g) in tetrahydrofuran (50 mL) 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 mL), and the mixture was
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2-[3,5-bi s(trifluoronethyl)phenyl]- o

m 1) 1H), Ref erence Exanple 41 et hyl
I
1- di oxi doi sot hi azol i di n-5-yl | pr opanoat e A

(
3-
1
S

o PR 2 Bl Sk DT S5 0 T 61 SRS P e vas

5d9dd propr 2-arenaat emba:u&a ¥3s ehttakoesd iwitReéeien@eetate. The
?%?ch%?oe?rbd 20%!%&% i%tu\édge)ﬁl g’ielhgggﬁgp%% over anhydrous
hegetiyr of Ufeie, (8nr1 f12_®emac)1 wﬁée stiltiredeuvaiercoacentrated to

5]:}/% %.gggl@t %Blareggllé“' ?1% é»vgg %Js‘%(al% Qéd f??ﬁ hexane -ethyl

feaction so t|on was fi nbr ane
foehrdnt Ee, 95 tbreaﬂtlam@omh@lﬁd |(&r &t g mars-eéBnteEnt rat edﬂhlte
t91@i.ve the title conpound (0.29 g, yield 91% as a
white solid. 300 MHz, CDCl.46:1.28 G, J = 2
HrNME (§O0 Mgy CD%A J(Tﬁ‘l dtH)d 2.7586-Ha, A5H)m 4§79)<qr J =
3 Yo 1z, 32615) (re 42 |, —725% %gizs5l(m %E)B[ éggil]hl()q 7J46 (d, J
s
E%%eﬁée Efﬁnpﬁ 8&2 (g [5)' 8% (sTﬁg%iltle conpound
(826742 g, yield 67% was obtained from
trifluor | L phenyl. br and

éﬁ %ﬁﬁﬁgxyg g% é?n - f‘gfﬁglﬁ%é sinilar to that in
BEﬂEunaﬁaeofbmanMye)ﬁheﬁMlltbtr@H§d¢3®0rami2 yGﬂEﬁﬁthohtS?

J 7 2.10 -
L9 (%6"1 ]sro%th"l’b?f et ‘(ZE’2 3 Vé%é 39 . 367 (m 2
s (tgiflucrames®yl hphanwl) fusade (il } pgor—27-epoplze (BOG mg)

Jb@a‘-in(ag id Ref%r%n!sl; Edamidle 71 32 a ﬁlék_ﬁd (s'alvén«'d)of &thEno1 (5
[0285] 15 Reference Exa

IgtL)[ anct pERY L GisvaER (Ihahy | ‘]’i)%/raidéﬁfidh% @ﬁéia%lén/tqatrben

COSMAUALNng 2wa6cérg (5w%>e,l ko R4PY amas APl Nedel k&M Rirred under a
1%&rlfluorometh yl)p I bromde and

W&faax@bwrpaera. hje ) a2het8d CEPRE T o TP hat Btn The
Referienceysanmlae dubstitWed (WAB Mizrogeh3phdlfHiktefdBtl. The

§6]§7§%togaér6ev(arﬁor%% ?tgs_bgiyg ?a %:té%e%iiv%éngasr}_&nglcm}%elz_bo’_f the title
domtdupy (11MHmg,6yHdBd 8Pogm a aHeplbrBds{ dild = 7.6 Hz,
ﬂcéﬁg EEI%Q)(ﬁ/sz3§58(ﬁlez; fgtgktion time 2.68 min.
[0265]
Reference Example 23 1-[4-chloro-3-
{trifluoromethyl)phenyl]pyrrolidin-3-ol
The title compound (8.56 g, yield 90%) was obtained from
bromo-4-chloro-3-(trifluoromethyl)benzene and 3-hydroxypyrrolidine
by a method similar to that in Reference Example 1.
'H-NMR (300 MHz, CDCl3)&:1.67 (br, 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]
Reference Example 24 1-[4-chloro-3-
(trifluoromethyl)phenyl]lpyrrolidin-3-yl 4-methylbenzenesulfonate
To a solution of 1-[4-chloro-3-

(trifluoromethyl)phenyl]lpyrrolidin-3-0l1 (3.0 g) obtained in
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[ 0286] Reference Exanple 44
1-[4-(trifluoromethyl)phenyl]pyrrolidin-3-01
The t|t| e conmpound (2.71 g, yield 55% was obtai ned

( r|fluo net h heny br dea _
% ﬁ y%}§/r Ipol i g?ne B%/r)lg (28 Iglfm ?ge?ﬁ) toluenesulfonyl
EZeIm@ncéZ Exanpl end. tm%m:(%@@sm-tzlrn@@cas)ﬁoqn EEmP@Irature

Hzi (
éor 1%? 26 T?ne ge%gt(lon m§%§1§f@3w§% ?J?l)c’eng %@ed Fratér Jrgs added to
ﬂh@z]re(sbriues angd p;[)‘le r@uﬁ:@r@dwaSJ extgagted, w12h|_pt;hy 7 a,spgtate The
bfhandT BafetZias2wbdned G284] s?ﬁfx@ﬁ:@@%1%a”m:§ecff5>v%§:h¥ﬂlhydrous

3-13,5-bis(trifluoronet hyl)phenx - 3- cyanoor opanoat e
lggg{lessép@t wb]rﬁa&e, and filtered e flltra e was concentrated, and

Bnd-Hass Ghé i wdsuU 9ﬁQﬂBiéB’|b)yp B@ny&aa@el Och]Ilﬁnn| ehé&naa{bgg)aphya
tetr ahydr of ur an

LR HEREA FOSHRET S0t - o7 St FRISATE, G Lo Hppound
0% . &0 di, upi slex amel hys ddlﬁthaZﬁﬁEtallB t etrahydr of uran was

se. ec etlo ft drop' B
%gglﬁ?‘ g%&oyﬁ% s%ﬁllﬁ% tb rrlretrzi“’a%1 I%UCZPEP vg %? 3.28
angll clogl édit,0 5.718C a@.ea4n mTol tHe sodutH c6n5ﬁ/a$tnad1déld, 6.66 —
tIhr acet gte_( ), h tyrgy Wes 79 (m, 2
gtﬁr{r ed imﬁ))r oglmatgen'pvgr%?uge or ’12'%? Wﬁ{‘hg Ezaactl on ™ 2 1
§0t@itli on was partitioned 5 between ethyl acetate and

M@fﬂmc@nﬁ(&meeébyét@et(@&e[4%@&&@@ washed with
wat er and saturated brine, dried over anhydrous

ﬁ’ﬁ@rféélpﬁﬁﬁ‘%tiﬂﬂléPéenMd’WFPf-b?Jéﬁ 3-vhesyifamyal acleade

concenﬁg@tgglgap&{ orfeguggqjgroggsgwe and the obt ai ned
resi due was pur colu

e
Hr drreCagraphy PH%%H@yYéFﬁﬁfrdeb gt"é{% e41%ﬁ§hYlBenzeft?SU1f°nate
89)6d @) Lebgiedt hig réddrenconpoipde(74 S g, Nyd ehek 1 Fprmami de

20 %3 948 fldsscgqrny, wedpiyhibey THA B 48 Pigetym

Ehrbchat?® (9,92 ghl), add 4he( hixture %a?2 $¥irrkdHprt 2BT fs; 3 hr.

%@{%}‘ ggﬁ?gni%fol }og%oﬁée%égglzﬁer{y:%?%;?‘?%%& n- SPJC&eAr@JaS

d‘@l@l@ghuecﬂoma@brewmladded, and the mixture was extracted with

iﬁl’[ﬁ %cgfé:’% ri Hléloé ?yigﬂlem{}]wéhe%yaﬂeﬂr%@a@é& brine,

tai ned erence Exanple dichloro

Bird pvaéxéarﬂwdirrapé r(lamlezﬁlgl}l s hatehaprst fi30ered, ) Thastiltrate
psdedne@nspdidan Bk ofdriedestd 2iad ﬁﬁri’\ﬁ.édebglh§lllca 8el column

reaction solution was maintained at not nore than 3
SREPRATEIRTRr GRS W ileacata o8 T § emidr40Ur B fgmerhhe title
Bsmpolh@ 288 iQnyselaitdzan wasa geneentsiat.ed under

CENECT 8 R oEon ETE I Wl of e BBy Heatarh - 2:16 (1

hpyexr.3das E\IaS]hed1 ,WLt h) wai are and.£5 (gt dr Hi ed3b¢.r]1 re3.54 (m, 1 H),
ried qv nhyd esi um sul f at e, d er

%l'hészefl ?t‘?ét @n’ 2 Eigbncre?‘tgr}gt' e‘g uﬁldlérgre u?‘gd Es)r‘L(’e‘;ésu%g61 e 1

Bhd &.Nd ob& Hnhda, r esildud .Ras- pi3idf i(ed byi)si |l i ca gel

g@éé@n chr omat ogr aphy (hexane: ethyl acetate 50 : 50 -

. I00) to give the title conpound (2.67 g, yield
Rafgreaseabxirtle 361 1dl2-3D1NMR {300 MHz, CDC13)6: 2. 43 -
?tﬁ’%l%koﬂeéﬁylé%h@éyl]piyl)rfigliaﬁn—% ’Sli’ar?d %&I_[D?, 375§1(f2n 1

rifiugropethyl)ppeny blrggroRedEt n@é Exarrpl e 47 met hyl
{4-[ 3. b-dhixeGte UoF angbhyh) &henyltr2r1uoromethyl) phenyl]pyrrolidin-

3-0l and 1-[3-(trifluoromethyl)phenyl]lpyrrolidin-3-cl was obtained
as a brown oil (8.08 g, yield 90%) from l-bromo-2-chloro-3-
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35 oxopyrrolidin-1-yllacetate To a solution of
4-13,5-bis(trifluoromethyl)phenyl]pyrrolidin2-one
(0.70 g) obtained in Reference Exanple 46 in

Ndj_met hyl f or mami de (10 MD s added sodi um hydri de
(BB TGP L PED oSG A arY Co FB6t P ARcPY o method

gixi1dre tewashst iimr RdfémncaOEmmpleTQ t hisolals ivoredWESr the next
added 2 sol:utl on of meth rormacetg e .(.0.54 g) in

b
RERE iRl YT T AT M3 arf13r¥rh IS WeE stirred at
r[@bﬁiﬁ]terrperature for 4 hr. The reactl on was Quenched

f&é@euﬁ%ﬁﬁ S 23Mopy | gﬁget$ ofide solution and the

ution was partitiohe ween et hyl acetate and
\Aialfieﬁluom@e‘dngldrpbenylawrrmésdwwél fimegthydbgpzgnegul fonate and
@Lfﬁﬁ(’tr%m&'r&&é‘i‘:‘h ilﬁtkﬁ/ NYsyPRAneshumpulfate, and
tered. The fil e was concentrated under reduced
peEvsieazanestferabtai ned resi due was purified by
Sili CaAgﬁ_thQlQEUBf' mrzoeﬁi@gmplwrﬂﬂddi@iﬁaﬂmqtﬂméhyl]pyrrolidin—
cetate 90 ive the title conpound
?Oy%é‘&etwjeq’%lzfg%u%@on&tﬁsa%d 1lé"brown oil. 1H NVR
(Bﬁﬂfﬂ\zﬂdZom@ﬂl)ﬂJ)$h6an]ﬁkﬁ/rroﬂltﬁﬂn—(&’-l:yl14-|-'Jheth&.184nzexﬁasﬂ4fonate was

CRUINCE VR C YRR e o w o

12+H)hloto23- ¢t 3o fome thyl) ph@nyﬂﬁ p(ysron.ﬁim Byl 78l 1¢$3-

3 .
%F%;Qfl tLD ?%}??’lkgﬁ?%@% ﬁgffp hen 35/? %hg]yér 0 af -edoﬁ% Bfeofegence
Bednnlieog6olpy a method similar to that in Reference Example 24. This
J«ai %s’édbkéﬂ{ﬂé 'n‘éQEof@até%)ib)lp&‘PJHGu]tp%ééffﬂfnﬂhB £ 01
g) obtained In Reference Exanple
PF?JeﬁWItaﬁilne (16.9 @) in dinethyl sulfoxide (50 ni)

m@&@@@@%p%ﬁ;ﬂ @@ssmimﬂ thde@xt d6n GomRl ex74 mi%®8 @20 (M+mH)
under i ce-cool |ng and the m xture was stirred at 0C
h

FRremdom himartd ‘EhBHrat room tenperature for 20 hr.

Thergjeacti on solution was partitioned between et hyl

cetate te d .t 5 organic | ayer was washed
&f%\re\ﬁgfﬁaﬁx%ﬁ@ sgpu?{ikf%dng} h%c(ll’gloF%dé over anhydrous
regindsionomsthyfla paenahibyrirbl edet-3-Yhesii fdnyal ecaveste

concent.r at n ressur d,the_ abtaine

[ esi du‘]téhev\é:g.q,%%rg%npoﬁ% ?fd(ieo g fd I)mwas %tt%lne as a
Ehkkﬂmp@gréphlya(tmexawee etthyt [ Iac;é:tlate 90 : 10 - 4060)
R?%:Q\I\%\GEIIFH&&I-{]F Eﬁeﬁ?{'wglig’lrﬁ% l Xlrﬁetglg;%?@z%sﬁlfonate and
¥ @ﬁrlﬁlwro@%wltmhewllPYIJ-BDMJIziln43H)l 45.98 (s, 2
Jﬁ%%hﬂf%ﬁz%ﬁes{%lf&até 0411l nRef 8 @Ree EXAMREmAPe 27 by a method
et hy -

5+%J(Jta|r| EPUERENEChEEDIRRTR FRYRISI 6F n- 3- yI i dene} et hano

(300 MHZTOCl?CEQBUIJﬂn -(15341)n, 08 gfhyl.89 - 2.04 (m, 1 H),

%%e@tg'ylﬁ'g?ﬁy o:lmq'g gt as A géf]eg()msoal%)m h%/élrzl de (EBEt)%“rnz H)

Bi35 -03288Q)m, And)} he. Td xt Bres was stiyy ed 18t -rom@B (m, 2 H),

Ered‘q)erg;g%e unﬂ \E/'\I/és . tro? {%a(t m),z,pgere for 15 mn.

bz tlri f 1 uor oret hyl ) phenyl ] pyrrolidin-3-one (1.50 g)

' ] feren e, 48 in
ﬁi?@c?ﬁ?rgt %%:&%rerrgrgn %@1}5)1(8?% ;33 and the m xture was
$tifledrame tlognrhenpelmatrapéi dirdSr-vya ) sl fasgénacetate
at nos 0 ac $) 0
ot ur o o Ao RERTor g 8o LT oh (10 H) and Tre e @
yeker oal sbraf ifoRinasrp&it Lt i%‘rﬁ?@éobét%veen et hyl
266116 r SRk 1AY Bheny 118y 880 G 132y er s Was yasbBesb Ml fonate and
wat er and saturated brine, dried over anhydrous
magnesi um sul fate, and filtered. The filtrate was
concentrated under reduced pregzure and 10 the
obt ai ned resi due was purified by silica gel colum
chr omat ogr aphy (hexane: ethyl acetate 90:10 - 60:40) to
give the title conmpound (1.13 g, yield 61% E form Z
formmxture) as a e-yellow oil.
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LC/MS ESI(4-) mz: 386 (MtH)c retention tine 2.11 m n;
386 (MeH)', 15 retention tinme 2.29 mn. [0292]

Ref erence Exanple 50 ethyl i1l-[3, 5-

bi e(trifl uoronethyl heni/l]pyrrolldln 3-y/lacetate A

$olin (tEA T ororamearnyt {avizplgdipp3-vl 4-

Rhbs(ibehk o amabhytd rzﬂﬁayhé@ylrzf ekifdidndd ¥ikigene)oat Bano method
at e.]%%. 70 ohtained in Refer ncE Exanpl e 49 and 10%

ST it koo FOGHERCR| REWBOES (5005, 0.20°0) in
h{—huazaol(3maemmahydm©1f3u5a113(13(ft 3%07mz)Hwas3 shirrtexd - 2.14 (m, 1
nder h en_at pher (1 at, 0 _
én‘pergt6u¥g£$%r QTG ﬂ%’Tﬁe&r eactl on soI utﬂ? 0 44 Sadll
Hi |l B.ed wi 3/ %et(vy| 225 ,adekat 63, and 7i2 ther,ed Hhr o?ugh - 6.74 (m,

iy C I i wa shed thyl acetate
%&fd %)% an%dphgaf gftHr)atz %@ad \7@3#I nlg a’/e?e conbi ned.
7ol vent was evaporat ed under reduced pressure to

8k ¥&-dhhe ﬁk&ﬁpﬂecgﬁ'p?-w%d 5(13s ﬁ%flﬁb?&&&%ﬁpﬁ&lﬁ]pyrrolldln 3-

colorless oil. 111-N

712 Hz, 3 H, 1.67 - 1. 90 (n1 1 30 H, 2 19 - 2.38 (m

1 g') bglg-s4§h.u1:i8n5(9%(22'195—8iéébtsrgzlégr%meaz-h§§éﬁlg@5nyl g):%m:?de97(4 .45 g),

TR TR s 7 @) BRYIRaLgnaaty SceBaty (C1508) ()

252’ZblHXdlﬁﬁﬁﬁyibhﬁﬁﬁﬁﬂhbmee Pxariplagh by Inetohgll g) and cesium
ééﬂﬂgksrZbahogé(ggigéf%%agnﬁ$r¥ﬂ‘ph%%g#%ﬁ*%éqé 2£én-argon gas

atmﬂsihbﬁ%ﬁamw3$°0bfdﬁ nednhfr orhd-reaction mixture was allowed to

L%{l t%l g&%'%ﬁ%&%@@%&?@fﬂﬂg (9' Iahqmc{] tﬁe QIltlxture was

ai ne rence 'Exa
Sxtmactapgt eprlositdrat ecdhyats . nﬂlhleoaxtsacm Iwars vesheadawitly saturated

ﬁ?ﬁﬁﬂ'?ﬁﬁ?eéaﬁyay gngydech%g%ﬂég¥%mNE@lfégg: %ﬁthﬂiﬁ%gea The
Q1¥ppqgegga§rﬁongptrq¢qgg ang. égg gﬁﬁlqu$ﬂwasgp351§p Pﬁ]Slllca
gel column chromatography (hexane:ethyl acetate 80:10 - 75:25) to
give the title compound (3.79 g, yield 91%) as an orange oil.
'H-NMR (300 MHz, CDCl5)&:1.72 (d, J = 4.9 Hz, 1 H), 1.95 - 2.10 (m, 1
H), 2.10 - 2.24 (m, 1 H), 3.21 - 3.43 (m, 2 H), 3.60 - 3.78 (m, 2 H),
4.48 - 4.65 (m, 1 H), 7.01 - 7.16 (m, 1 H), 7.16 - 7.23 (m, 1 H),
7.63 - 7.74 (m, 1 H).
[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,
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 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 (50 mL) and the reaction solution was
partitioned between ethyl acetate (900 mL) and water (900 mL). The
organic layer was washed with water and saturated brine, dried over

anhydrous magnesium sulfate, and filtered. The filtrate was
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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 Exanple 52
1-[4-fl uoro- 2 (trifluoromethyl)phenyl]pyrrolidin-3-01
A sol ution

KB 2EeF IWG seisecs PERT S AYF) D 28R it gegbdue was
g&rlﬁlehyHYORgﬂrﬁérgél(Hdﬂ&mﬁlcﬁithto@fﬁﬂhydlbaidd@ ethyl acetate

1 %
?‘f SR it dlr%)h hYT p1hSs bhi o) T2 7"2%i ipRt iy 1Y ¢1%07°>) 2° 2
lgz)leary@_léemmwar bonate (16.8 a) in toluene (90 nl)
?%%ﬁgtk§§§%&nd€§cﬁ?aq 90N gasal npspher e; gt 8§Cz£°(q J=7.2 Hz,

. After “éoo to roomterrperature wat'er
Addled ét-81t ke, r@&ctlﬁoﬁ B xtluHe; @riP tide ﬁrxt:bﬂeHWasl i, 6.54 (d,

jr@@itzedlvmthﬁélﬂytd acet o 85, Thegprgani c | aver was
washed with saturated brine, dried over anhydr ous

M¥gifési um sul fate, and filtered. The filtrate was
ﬁ@ﬂ‘&%ﬂhéat;e&{np@ngztmyne%mp%%s[Qwifi ed by silica
g cql_umm chr omat ogra;/p hexane/ et acetate 90: 10
g8y T B Y e d Pt oy Aar 0 25876519 el d
84% aso & Ahiyehtowoethyil H2EVRI £ 300 iz fufddck3yb) drdiB 2-encate
03.( 3..00 - 3 17 (m
(ﬁl)o 93, gﬂétam? 41“(’%&fefefll‘fe QFQ&%EP 59'523 Cm 2 4, 48
IQ:hEr(,trs,fllloH)met'hyﬂ)Spheer,lBBrQrEh: 2ckh, (712899 511(3_21\'.( Erpdilum
5 3 fil 0
{% ogngﬁgrb&? en?/r\%]t %h%&é (%0({ A}nL Q% ad%&d

gqﬂnﬂhlgmtcﬁphenylphosphlne palladlum(O (2.00 g) under an argon gas

AR AHR:L TP kB2 UL Yol ) BEARRE dh09Bks, and then

roxybyrroll i ne i1) acet
14@@° or 15 hr. The reactlon solutlon was allowed to cool to room

{émﬁératugéS(égdéaﬁﬂiiﬂéaOSQH&rﬁ@rtltloné&rBH%QEQﬂ'eﬂH§15Zcetate

a) and cesium car bonat e )é}tll n tol uene (220

)
I r 7RG YAtGEr (AN &\Léjon T’é’ﬁs S a%a@GCWF%rwaShed with
W dH andf § £fure@eli Peide) HOOM tRRRPesAhyHust ia@grr@a@fm Shl fate,

m xtuyre was filtered through celite, and the cel.i
T I ERRER ) he Ch e Y Bk R ubd6, $500b8a pressure
avas hihle g olved Eneeio rb ks hick arad pinel fSeduby oni Mas wab hed unht h

er and atu ated br.i dr.i d er ,an dr u
‘\?rh.;rg"ﬁ“eas?" S’EH N J’ | 3T EST ?‘E f’Q/, | t?a % wassgl"e e
tmi@enpma@ed:i @Rd2t e yrleédd&fis% was pupafd-odlbyw sidliida

%elzqrécﬁ?gtfﬂ‘nﬁgroéﬁé 0% aphy (hexanelephyl %C%t at f?é%:(%(’) J=7.2

vet e title conpound (5.91 g,
B8u2 Hs: ab pH ddyell owoPl Hz, h'l—li‘\ll\)/R(QE)b4 (d, J = 3-8 Hz, 1 H),

i, QBC13) 6: 3. 4720, 1HYy 3.226d¢d, -0 10428 bizgd, W) &), 7.79 (s, 1 8),
8.10 (s, 2 H).
[0275]
Reference Example 33 ethyl 3-{5-[3,5-
bis (trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoate
A solution of ethyl (2E)-3-{5-[3,5-
bis (trifluoromethyl)phenyl] furan-2-yl}prop-2-enoate (13.1 g)
obtained in Reference Example 32 and 10% palladium/carbon
(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
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3.40-3.59(m 2H),4.63(br. (t,J = 9.4H,1 H. J = 3.4
Hz,1 H),2.00 - 2.29(m2 3.33(td,J - 8.8,3.6 Hz, 1H),
s,1H), 6.54-6. 700m 27. 05 [0296] Reference Exanple 54

v%}-tggfeg}leylg%cgtgty (uSoOrOOmmLa} ,hylkgept‘%g?‘l\{nlral raglgl ‘!vegslhnl_n%_ vo«lare combined,

dhd0 It REDs Zrfenttonds deefroked | wnleanetlytddb erzenerd 406gys the title

SRS g1 A0 bhP & o BaLbALNTLL) acetate

"HYNIZR 2(300i Blidi pinedy) fedphiso)3Hl, 14 -3 naphdhyl7.G1lHe7 1H), 4.15
nd im bonate (16,8 g)1ih t en )| 2

g\%és%st i ?%Z(#Lﬁng@;' g4n'%ta71r g(;tg)'nﬁ“rgasgélt3 n%lzs'p%ke{r'e %té%%f:@?o?'m' ek

21.80hR : OXf trer 18bel 3 1F-Le9¢ oom LHipek #Bules0 wat-ePHhas! -26 (t, J

addedyi o 44je reaction mxture, and the mxture was

extracted with ethyl acetate. The organic | ayer was
Wi2dBéd with |Is saturated brine, dried over anhydrous

HEBgrestamarbiat & 1and, bidtareds1dheddthyl pireeras-11-pyrrole-
concentrated, and the residue was purified by silica
Yerreat Y <%enr omat ogr aphy (hexane/ et hyl acetate 90: 10

- 65: 3bkotlat ghv o1t Besinild @ roonpator@ th?l Ghigingi €3 b8 g) and
AR PRy R EE Y SR B The s (230 £ In acetic acid
He dLA0wDs Stirme@Ht 3064 -£3r830 i) , Af Sk £066{my to room
e N
uesistkeorowethy| yptHiehgl py magitigiongl Gptween 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
column chromatography (hexane:ethyl acetate 70:30) to give the title
compound (2.44 g, yield 51%) as a pale-yellow solid.
'H-NMR (300 MHz, CDC13)5:6.90 (dd, J = 3.1, 1.6 Hz, 1 H), 7.18 (t, J
= 2.4 Hz, 1 H), 7.75 (d, J = 2.3 Hz, 1 H), 7.88 (s, 3 H), 9.91 (s, 1
H).
[0277]
Reference Example 35 ethyl (2E)-3-{1-[3,5-
bis (trifluoromethyl)phenyl]-1H-pyrrol-3-yl}prop-2-enoate

To a solution (35 mL) of ethyl diethylphosphonocacetate (1.77
g) in N,N-dimethylformamide was added sodium hydride (60% in oil,
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)phenyl] -1H-pyrrole-3-carbaldehyde (2.20
g) obtained in Reference Example 34 in N,N-dimethylformamide (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 mL) and the reaction solution was
partitioned between ethyl acetate (120 mL) and water (120 mL). The

organic layer was washed with water and saturated brine, dried over
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A sol ution of
2-brono-1|-fluoro-4-(trifluoronethyl)benzene (4.6 ),
3- hydroxypyrrolidine (1.5 g), palladiun(ll) acetate

193 , . . .
b SR, g P b RS A E T APt FACTEES oS
gyn@nd reesd umdear betateel pi6s8ury). | Thed ebtieheed Fd1dH)was
[ . 0, at .
PRReglRh ot aekaRl A 990- 0% 91 50 MRS Bl vier
#8%) addedwhite keliéacti on nmi xture, and the m xture was

SKFACYSch Wil EbEN) sarelale, Jhe -0baghl G kyel ¥8Sq, 5 = 7.2

washed wth saturat'ed brine, dried over anhydrous
Ragredi unfstd f@red ankh B _HFerJedi.)rTﬁe65_fi¢_dldrrat7e=v€a§_r 1.4 Hz, 1
gencentr atedy -andgthig, reshdue wasgcpusifiled By, sildcarz . e4 (g, g
gel col um_ chr omat ogra_Pg% &hexane/ et hyl acetate 90: 10
= B5R8Etd Bivd-The ti 8P Bompdind (2.12 g, yield
489s8j1as a brown oil. 1H NMR (300 MHz, CDC13)6:1.67 (d,

- 43 H, 1 H, 1.96 - 2.23(m_2 H), 3.35 - 3.49
%Fﬁ‘?reélcﬁ) Exappde 36zethy] r?r,{%’zgﬁy)f’,‘ 4.49 - 4.65 (m 1
bl s (i fQuer BBy MphdniH 1 by rbHo Bilin-6- Y6 dropandatd , 6. 97
- 7.10, ( H) . 10298 er.ence anpl e 56
1-[ 2-f?‘usom%lél-%é5%(?£r ief%?‘&’lérémgt ﬁyﬁ?phgr% ] pyrrolidin-3-ol
i ugifouBrgnatinfyll upnenetlhy Hy pyridoiln@-Y Bl op-2-enoate (0.60 g)
ﬁf}@:—[l hEHu aﬂéfér%hcé Oro/: VeE & 3t h bk lqtadlﬁJQthrq;ons

r. ter cooling fo roomtenperature, to the reaction
rW@(It’f@_rl@lMSW%tdﬁ-ed%&uroatlédGquuE@@ba@@di%rébymrén (4:1, 20
28] Wds0B+ti ARt tiige M XTHYL oYES a@?ﬁ%%%ﬁéféﬂ_ W &enptdWlroom
acetate. The organic | ayer was washed wi th saturated
BPTRAFALHFF efPOVEr PANnhyYBP otR2GFFEGReZPIHAISD T2t ef114fged through

Eéliterednd The fhihtrate waas ceanaenrttai edrhangeditRe was purified
eilioytas Pl bl e Dt S8 9oL SO 1 soprapp P10 o
giwe theetitld ecppspoaing.@l. §, Gieldel )28 aashird Solid.
SPLER LIPS I (G005 0t T By 10,868 5 75 1,
HB, 77.78m-21H)7 @58 f@hr.3.2D H) 2.51 83, (@, H{) j B£8-32.50 (m, 3 H),
2.98 (¢, J = 8.6 Hz, 1 H), 3.23 - 3.63 (m, 3 H), 4.16 (g, J = 7.2 Hz,
2 H), 6.83 (s, 2 H), 7.09 (s, 1 H).
[0279]
Reference Example 37 N-[3,5-bis(trifluoromethyl)phenyl]-3-
chloropropanesulfonamide

A solution of 3-chloropropanesulfonyl chloride (5.0 g) and
3,5-bis (trifluoromethyl)aniline (6.47 g) in pyridine (50 mL) was
stirred at room temperature for 16 hr. The reaction solution was
concentrated under reduced pressure, and the residue was partitioned
between ethyl acetate and 1IN hydrochloric acid. 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 95:5 - 60:40) to give
the title compound (7.20 g, yield 69%) as a pale-brown solid.
'H-NMR (300 MHz, CDCl3)&:2.29 - 2.42 (m, 2 H), 3.37 (t, J = 6.1 Hz, 2
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= 8.0 H, 83 Hz,1 1H). H, 6.90(m j = 7.6, 6.1
H, 7.04 20 [0299] Reference Exanple 57
his(trifluoronmeth 1)phenyl]pyrroli n-3- ol

J
Hz, 1
1-[2, 4-

al n of 1-hrono- tr|fI et benz n
@ AFB%B eJhdeo%’(for%oPim (152%}*? Ey% rr?’?
acxtoat e (156 ng) , -
lgég rence(&&hggygé)@ ;(3 hiino) -1, 1' - hi napht hyl (846 ng)

d CeST Ut C ohat'e .6 e) in toluene (74 m) was
lsis Medlmmetamlmmyl@aso’atimspt@m ar 1880Xigle 16

hr. Aien cooling be ROPMILEIDRLAlYGE oalen ) BRsAdded

to the reactlon m xt ure, m xture was extracted .
W%%@Fh@ﬂn%@éﬁa@@ﬂldﬁwé7el@)amb@aﬂla%ﬁbr1%§f9\h€§¥?@dEmmle 37 in

ﬁ%ﬁ—l&lﬁ@éﬁyl@drﬁsm@é'ﬁ@ooﬁﬁf v@é&h)ég&é’d*%o@iﬁgﬁe@dﬂﬁde (60% in oil,
ul fate, and filtered. The filtrate was concentrat ed,

%mf&l Ghe P1itHGeMESITR MR Bl 1HgdsP T i KOPTgEPTREARe for 3 hr.
@@rmﬁa&@gé@mmm@x@%gt Mdeca%at@f&e%oaﬂm&mﬁ@h%hde and
%ﬁvethetltle con‘pound 328811#11 799% as a
1BFton RS\ (iS00 RALD S EST 65T Jaceﬁa"ze [Rd yaRgT-
d.r@}llc Paty wBs Wadt)ed FiP¥- vBati&( ghd ZauraBeddbrine, dried over
a&%y&%gng géne51um sulf%&e, and filtered. The filtrate was

concentrated under reduced pressure and the obtained residue was

m|—|-

purified by silica gel column chromatography (hexane:ethyl acetate
90:10 - 40:60) to give the title compound (2.44 g, yield 38%) as a
pale-brown solid.
'H-NMR (300 MHz, CDCl13)&:2.62 (t, J = 7.3 Hz, 2 H), 3.45 (t, J =17.3
Hz, 2 B), 3.86 (t, J = 6.6 Hz, 2 H), 7.62 (s, 1 H), 7.64 (s, 2 H).
[0281]
Reference Example 39 2~[3,5-
bis (trifluoromethyl)phenyl]isothiazolidine-5-carbaldehyde 1,1-
dioxide

A solution of 2-[3,5-
bis (trifluoromethyl)phenyl]isothiazolidine 1,1-dioxide (1.77 g)
obtained in Reference Example 38 in tetrahydrofuran (60 mL) was
cooled to -78°C under an argon atmosphere, and a solution (1.1 mol/L,
14.5 mL) of lithium hexamethyldisilazide in tetrahydrofuran was
added dropwise. This was stirred for 30 min, ethyl formate (0.59 g)
was added and the mixture was stirred at -78°C for 1 hr, and at room
temperature for 16 hr. To the reaction mixture was added saturated
ammonium 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.
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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 Exanple 58
N-[3-br O-5-(triflmoronethyliphenyll acetan de

To a solution of 3-brono-5-(trifluoronethyl)aniline

Thie grsi wshdicdi Hee (BaFtnt jacidenattidtp idc BeF EOEHRPd F el er

$PriFight8dn Maq ABEhtiecRtidxture was stirred at room
tenperature for 16 hr. The reacti on m xture was

entrated, 1M hydrochl oric acid was added, and the
R pelridh e WBxcar@i bl aCtethyM (Pe)e3hyb-pred-ate. The or gani c

L I e
sadateat ed brine, dried oVer 10 anhydrous magnesi um
Ful a0 (RO ILPSt e AP IR RRIL R A .
gohiine Ng¥tdignethylformamide was added sodlum hydrlde (60% in oil,
0.18 g) and the mixture was stirred under a nitrogen atmosphere at
room temperature for 15 min. To the solution was added a solution of
2-[3,5-bis(trifluoromethyl)phenyl]isothiazolidine-5-carbaldehyde
1,1-dioxide (1.63 g) obtained in Reference Example 39 in N,N-
dimethylformamide (6 mL), and the mixture was stirred under a
nitrogen atmosphere at room temperature for 1 hr. The reaction was
guenched 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
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.
'H-NMR (300 MHz, CDCl;)5:1.32 (t, J = 7.2 Hz, 3 H), 2.48 - 2.68 (m, 1
H), 2.67 - 2.85 (m, 1 H), 3.79 - 3.92 (m, 2 H), 4.06 - 4.22 (m, 1 H),
4.26 (qp J = 7.2 Hz, 2 H), 6.23 (d, J = 15.5 Hz, 1 H), 6.90 (dd, J =
15.5, 8.5 Hz, 1 H), 7.65 (s, 3 H).
[0283]
Reference Example 41 ethyl 3-{2-[3,5-bis(trifluoromethyl)phenyl]-
1,1~dioxidoisothiazolidin-5-yl}propanoate

A solution of ethyl (2E)-3-{2-[3,5-
bis(trifluoromethyl)phenyl]-1,1-dioxidoisothiazolidin-5-yl}prop-2-
enoate (0.32 g) obtained in Reference Example 40 and 20% palladium
hydroxide carbon (containing water (50%), 0.10 g) in ethanol-
tetrahydrofuran (3:1, 20 mL) was stirred under a hydrogen atmosphere
(4 atm) at 50°C for 8 hr. The reaction solution was filtered with a
membrane filter (Advantec, 0.5 pm), and the filtrate was
concentrated to give the title compound (0.29 g, yield 91%) as a
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"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]
Ref erence Exanple 59 N-[3-bronmo-5-(tr lo o
t hyl ) phenyl1] - Nret hyl acet ami de To a solution of

wWikit8- belib- 5- (trifl uoronet hyl ) phenyl | acetam de (6.6
lﬁlm@xbtg'ogeﬁﬁin dRe %faefiCQBZQt Exanp} & 5& i g ﬂP}VFz(B% mé 43 (m, 3
was ad sodi um hydrid gdoln oi l, 22
Hhe 2r 88ict i 27 SiRt uF dwas - ?l'rr3ec§5at<mro]orﬁ t'eﬁp%?a‘t@réf’ (m, 2 H),
farm 1Q, g ms 7nethy) J adi de d14.(88 Q)x)vwas.aslded, 2ang. t he
mxture was stirred at roomtenperature for 16 hr. To

40 eaction nixture was added saturat ed aqueous

RITERBHh N B3N & de2 Se!l[at o, £1ab dohdigyt) phm;el]f;‘:@rma]sldln 3-0l

concentra ed, and rtitjaoned bhetwee ter. and .et hyl _
acet atx h%l%rcé’glﬁ ncﬁ a{f"é?gv\%’s y\ﬂ?&?ﬁ §7M{atwﬁssg TS el& ETel &
bmmeuoﬂrmeedlymyﬁmer@rlhydomme ragnesiydrosvpyate idane by a method

fal. ered I rated to give the
imil e c%on'pound %@&Sn@@%ﬁ%% as a yellowoil. 30
lﬂl—NINIVRB(OBOMHM—IzCDCG:DQZ) 88: 1496 ¢bf:1diz,3114), 3-C8, -32.07 (m, 1
7143 ($rogl 7428 1 ; 745 ( _ 7 (m, 2 H),
A 6Refergnc(§|)Ex v 3(64 é‘D31 /%, B.Eb-- 3.67 )
4.(43- hylr 2K yiEyr ﬂ.oH)mq}% );1) @— 7.6 Hz, 1 H), 7.08 (d, J = 8.3 Hz,
{1t f hues anat kgl }phanyh | - N-gethyl aggt.am de 35A
sol Ution of N[ 3- br omo- 5- (trlfluororrethyl)phenyl] N-
H#BRy| acet anmi de (6.37 g) obtained in Reference Exanple

BSFerdncdy=apypyL3 old[@-neri{flubrahetpal) pRdhymdylrkolidin-3-o0l
acet ate (219

m : inad from 3-
el B PHOTBRUEDR{216].- 1, Fiodrndshh fipe pResinge from 3
mdfmesrmthgaubmmbmﬁl@ and 8-elwkneypObnidinealsy a method
stlrred under. an t.nos 5C for 16 hr. After
e ﬁgt? o%raécorlnn?ﬁeerr%erreg gp@ a%\ﬁ/a%ef was added to the
‘HeHMR | (BPONMNE ur@Clantt 1t.168 ihxt wrelwdls, éxtlfact @dBanilth 2 H),
£Uhyl ?C%"} ate 1 The 0!%@”' C3 | Ry Qh, Wasywashed wii ks 45, 2w,

satura bri’ ne dri'ed over anhydrous ‘magnesi um
5B at &; 7%nen f i Her ¢d 61Thed {61 H’ﬂat% Hias 6c@hckht KYated; © Hz, 1
@nd -t B fesijduegWas Puki ﬁLed by silica gel col=

chr onaf bar’aphy (hexane/ethyl acetate 34:66'- 0:100) to
bqaﬁé]the title conpound (5.02 g, yield 85% as a

Ry et |E3A/£rr§>@le| gy 1J‘I!‘4N|\/Rr1ﬂ%rMﬁBthﬁD§h§h§1]]pr_‘Z:oG.$d113—3 ~ol

H, 2,01 -

(m J.Q?F tgt%ﬁ co! oH%dE?ﬁ 7% 5%?%E65Egé %ﬁf eﬁfaﬁpg% from 4-

étﬁﬂilﬁbfométhy% ) bhenidl %&oﬁﬁdeihnH)B ﬁ%&ﬁﬁfypﬁrfdlidnneZby a method
... 0303 ere Exa I [ 3-brono-5- Is

%—%ﬁl%FuB? it hﬁP)%?éWPFSa‘iE’bamﬁyF) thi omor pl ol i ne

A-8@R uticonMat, Elrlen®:-15-6(t (df | Uer Gty )lbé&hzo? PZaci d-30 (m, 2
10 g). thi rpho e ( o)) 1y ( g) d_E

1{)9. 6)28) |§no§a‘1£ge( 6n|htl?’le35(3%1 i %ﬂ gllébrre:idqgt rgoc‘é3 (m, 2 1),

4 ¢rfpdbat s e If 8D, 16. 50 . (dToJthe. ﬁeﬁétl%rﬂ mi Xt &t eldppg = 8.7 Hz, 2
dded saturated aqueous sodi um hydrogencar bonat e

sol ution, and the mixture was extracted with ethyl

BE¥&’at e: The organic | ayer was washed with saturated

B A8 AT ELGhpAKEE 5 AdtiYAr QU3 MABNE$E HH 1S bRk Ehy B Rfenyl ] -3~

filtered. The filtrate was concentrated to give the

EYRNCBTERHPHRNTA (12.3 g, yield 94% a yellow oil.

1H NMR (s3QQ+ Mz, 0 fCRCE 3 H5 (3:16;$$uoﬁolrl'd)thy2 ﬁi&r(yklﬁceﬁonﬁ:rlle (8.30

) ’1n§tg§ra}g{cgg>sf.ura/n %O(Fﬁl' 1wq,.1) rco?l%<_iL to 7-7§£C (ulzﬁdei ﬂ} argon gas

atmosphere, and a solution (1.9 M, 17.3 mL) of sodium

hexamethyldisilazane in tetrahydrofuran was added dropwise. After
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[ 0304] Ref erence Exanple 62

1-[3-(thionorpholin-4-yicarbonyl)-5-

.(trifluoronethyl)phenyl]pyrrolidin-3-01 A

sol ution of 4-[(3-brono-5- o , _

the igomgdrbhat I FphciAPréar bt ohi diisr pROFEIRD pgspstirred at

9@ Cogggﬂfe%l'nn B?ci%o%@%@stgé(aﬁ'@b@al I3111(11. To H:-Iie solution was
d‘%lroxyi)yrro i di ne ( gg), pall adi lIJnTxg g acet ate

bromoacetate (5.48 and was stlrred at

f&om? t%mpbt&t(u:ﬂep hreﬁyi phasp I’UI'HaaO)reicﬂ.Iorb Isbaﬁhichy lwvas &84 tioned

and ces ar bon ) ene
é\rggswe% F?gl@éi %F£ %&8 e@a g ﬁo%pen |ye a'fe%ad:é ?]g'er was
d&sthed wAEh erateao hn@gsattmraberm Hrdmper &t iede oveat Brhywasus
?ne%lm g@fﬁ t% %ﬁﬁ? rkﬂ'té%%‘ée ?ﬁ@dfllt{%a%xvt\vég %o‘ﬁ@émtrated under
racted Wiih é acefa € organi ¢ layer
mmqi ot & 223t oy anét’elda lpbit agned megddesy evasaphydfings by silica gel
%S'cﬂ%ﬁé’qggqgﬁh a(}%xfahlet@lﬁ%ﬂ aIQ@aﬂcé '1"obateoVSﬂS70 : 30) to
concentrat ed, "and ¥ residue was purified by silica
give dc@puﬁhtkmrc(@ﬁm@@ci aghy0 (hrexdrdfeb Tyl agcat ¥ 50150
13-@MR0030d Mg, V@Ddﬂ}%titzlse (eonpaund2Su£ 5. 3561 9 2ydeld2.99 m, 1
uant . éasa ¥e||OWSO|Id 1H-N|\/R(7 2
Tpa e 1L 2 485 P oy Oh 4T ACor (173 He, 1 ),
H)87 2(s572(1b)r, 79902 é—l) 12973 (hr. s, 2 H, 3.22 - 3.33
gg%%ejl : 333-3.46(m 1 H, 3.46 - 3.58 (m 2 H),

(bres, 2 H, 4.01 (hr. Sr 2 H, 4.57 - 4.72 (in,
HefdrenGe 6Bx4{rplel 46)) 4- B, BSbi{ s (trl fiporGudhylsphémy ] pyrolidin-2-
%OeSOS] Ref erents Exan63 4- ([ 3- br ono- 5-

rifluoromethyl)phenyl]carbonylithionorpholine
1- oxi dBo Fo salsblarnt icdnethy-3(3, hrivrt5if PG romethyl) phenyl] -3~

' y/ enyl a1 h 5

fﬂo%{réﬁ B R AT B PR ebent 05 e

ghlnge et dguabydraiel mgﬁ 9170 PR aePlOkdHe ML) was added
(s &Qinsber e dsde (ﬂ@hi( g) Zhﬁleg)th%t rO&+ Rd sbher fanxteE e
was directly stirred hr. The reaction
REItgiacdast ety a@tr%dtlwnt ﬁO &rhypda@@ Fletunheiasr §hhfeed at room
{:é!ﬁ@férra\ﬂﬁﬁe washad wet hrsat tiattednbsbNeciodr Wesl edtentrated under

‘%/drous magnesi um sul fate, and filtered- &/251: thvl
f?‘? Gesh BTGRE T Eon Bt TRt E65 MY e PREST thr@eRaketeen ethy
peutifdeednbywasidr. carigelettol unoetahe on@fcagwaphyashed with water and

%h%%&e/ge}fﬁ%&g érle eqv%?:s%g y%rg?u;s I(I)la rtée?syl V(seu}.Paetet,l taL
ahiorepiedus Ther Mlﬂﬁaﬂd—wmér&wtmed CDCE3) 6e®4®81 @hessure and

'?t?] %b'é)alig?_groes#&ga aa%]pélgkf d%%/ g?ﬁ..}c%§e% ;%37
e romAategraplyy 8@egane lethy)l. afe@306] 50 ! FefePenckO0) to give the

%@lc%mgéund (2.67 g, yleld 41%) as a whlte SOlld
1-{3- [&1 oxXl dothl onor phol i n- g@ car bon
[

I']-
TEATRI G610y EYPORLE 14y 1 31 S8l WosicR + 2-75 p2.89 (m, 1),
sodgiti ansoef a(ﬁabr@n‘p; 5-3.96 (m, 2 H), 6.23 (br. s, 1 H), 7.71
gt rifl uor orret h )ghenyl Tcar bohyl I t hi onor phol i ne
$0x4 é)' bihi ned in Reference Exanpl e 63,
3eiEy_zqr oxypyrrol idine (774 ng), palladiumll) acetate

9 ), -2,2' -hi s(di pheny osphipc)-1,1'-

BRIy A8 o) Tty Bt Lin R BGhat & e oBe gy Rhgny1l -2-
oxoBareal aemtl -gfl }hobteeyre (40 irat) and DMF (15 m) was

stirr unde ar I, ere

hr. After® &Sol lont‘%orqoggsff %15 urue?ro %tr%?lgfc%giﬁpyrmlldm
Piocteur(@ . V\asg)cmemnqs@t:ed Reﬁ/ar@rca/\@sawlbhacﬂ& ont Rheal-

h ur, 0 e
B ron Rl Tl oy B T SRR i BTt &g o 00
brine, dried over anhydrous magnesi um sul fate, and
filtered. The filtrate was congentrated, and the
residue was purified by silica gel columm
chr omat ography (ethyl 5 acetate/nethanol 100:0 -

80:20) to give the title conpound (2.10 g, yi el d 69%
as a white SO|Id 1H NMWR (300 Mz, CDC13)5 .87 (d 1

o~ o~ o~ . e — o~ o~ o~ o~ pm o~
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[0307] Reference Exanple 65 N- D bronp-5-
(trifluoronethyl)phenyl | net hanesul fonam de 15To a

solution of 3-broon-5-(trifluoronethyl)aniline (10 Q)

in pyridine (50 m,) was added net hanesul f onyl

ghlwrdedei ¢&: &®1ghg atar@iCthami ttheenvxs té rvad &ty BPedin. To the
%11&‘1‘6@ &Iggrpa%cﬁguée Jl%rtlag 5% me-'Ela?l r%‘a@@tmét(@r €4 g) in

was concentrate sat ur at ed agueous sodi um
Fyidigenbet fumanade ol umbbn awds tREJBH TR WEheSinkedr &t room

Wasosthast €5 20nWi t hnet il ctaest Al £ qubhensd g@&hcsgayﬂted
was washed with 1M hydrochloric acid and saturate

mcrﬁvéumd\gwe%rweﬁohwar 8l Wé‘gﬁ@%FEﬂﬁl‘s&’l”‘FaP%rt%ﬁ{ined between
fdhenedtaddardd Whitat e vWas 1eRcest 1aledwhe WHshedt Weth saturated

T G O e e

7i D ate wds H)qnc%nﬁﬁat(@i, uidda-b reAub8d-preBRrénand (131@8§>bta1ned

Reference Exa [ifd.u )
Erg AR 1B B R e 1 SRar e B0 £ e Pogbty
Nadxdmeo rbh bl acetate 90 : 10 - 50 : 50) to give the title compound
rd Iuo L) P Li_net e de (6.77 Q)
g@t PNt ‘izh’t)’é’e%e%%;y oo ‘Fﬂé %%F%H%ﬁ!( 65 M) was
@)@ﬂ MZhy@DGJdé5(ZS-(ﬂ% rn20ﬁ57 (m. 1 §), &-84C g (m, 1 H),
Eeactl anell Xi unepyass sbi U§d8§1t (of, 00§ e@@ﬁawr% fﬁ@r 3.86 -
10 min, net hyl i odi de 4 53 vvasad'ed and th
3i %t ufe held) st3-PPed 4act1 r éBm ?éﬁper‘la?hre 437 1% H'r H)To7 76 (s,
phe reaetipn, ni xture was added saturated agueous
anmoni um chl ori de solution, and the m xture was
ntrated, and partitioned between water and et hyl
REfiminge Hhengllegani T- | Bpebi wesr iashednatityl ) shénylapgdrolidin-3-
brine, dried over anhydrous nmagnesium sul fate, and
PPftered. The filtrate was concentrated to give the
t|t| e Tompewddt{dh & §;[¥ielbd squanflyorasehyldipheny bigyrrolidin-

lNN(% ()3853 c%l,za(lng@qx]_b)lé-_‘f% %ce?%xaﬁggq (ag\gog :’._chyz.a.éﬁne (16.9

@bfm einmetlearﬁpllléple% P drbx yRe ﬁéﬁ?@lﬁmdyfjﬁ sulfur trioxide
rﬁﬂlfejqu&o f\{}y'xﬁﬁ@?w&e]—c%m y | gt Bﬁ@%%ﬁ?@%ﬁ%tf\rred at

ution o bronmo-5-(trifluoronethyl)phenyl]-
D’@t ferhy? rr@trhaﬁe@ uttfesnaki teory temgergtusst 4Phet by - The reaction

B?il%l%cﬁagi?dﬂ{ll%léﬁed %eweé@wlr gké€hite abd. Wited),, and the
a

al | adi un( 1 cetate
Organis; éeu%w@rﬁywﬁﬁ%%m%) wa o aﬁfﬂnamrrﬁﬂed( jring.gfiried over
angly GRsls Uik gad Jdenab €1 £ak2., 3aga1 flrltTte—:den&‘hélﬁ:Oltma)teV\BSs

stirred un n ar at nospher r
R SRta o8 GOty TF O SO AEP BHSh AV 67 | L MAPE! Taacue was
pdﬁheﬁetdObyhellmcgebmdmumhucleroxmt@gthphyn (htextnBe vﬁshyl acetate
tracte ace e e I Jayer %)
V\gshzlg) 4W sgﬁoj r:;tﬁé tﬁ?%%e§gﬁlg%?ﬂcgnhyé? W%aeld 11%) as
avigrmesi eAlsul f at e, andflltered The filtrate vvas
%9&“%@6 %ﬂﬁ,aegcihs 368 que was -pu kbiegd fy si OC?C J=1.5

col um r omat y (héxanefethyl acetate 20
88, 67 1) ,06199)( StIOZgH)ve7tI2§ t#t 1% Kenpound (5. 45 g,
% 1? 82% as a brown armrphous fo 1H- NVR (300 MHz,
001 91 (br. s, O(m 2 H, 2.86
@fe@nﬁf Examgle 43, sﬁhx%m ZE/H) {13[3325(5 3 H, 3.34 -
gl:@?tx(lrﬁlugrﬁﬁetkﬁl5ghenﬂ]Egrfrﬁl1ci|-1ﬂ=|)3;-y§1<§i§1e(}%thé-nd‘])ate

15 (So a solution (1% mL of '_el)thy!L gleghylphosphonoacetate (1.24

g) in N,N-dimethylformamide was added sodium hydride (60% in cil,

0.22 g), and the mixture was stirred at room temperature under a
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Ref erence Exanple 68 1-[3-brono-5-
(trifluoronethyl)phenyl]pyrrolidin-3-ol
3-Brono-5-(trifluoronethyl)aniline (5.0 q) and 1,4- so

di bronobut an-2-ol (4.83 g) were stirred at 100C for 3
hirtroatp eztrasehpagy o ABomMT enpertdteuselutipn Wasraddad dnl3/5-

PR Xt WE 91&@%&@%@ SHRhYE et Aqueaus-swedi ynscs:@r b@ﬁ@&ﬁled in
sol ution e m xture was extracted w

RRISTEPES FREPORgAhI® Nal et impidyhaeHEd et h{‘g S é?%dthe

Idthe e d&s esilay@a AN Ry eh OtsnpErgoess Udew iat:e;rogeﬂ SGnosphere
{llte he filtrate was cogcgntr t ed

LiahE: wdepErITTER Y ST eaoaol Co O e oo Smoniun chloride
sdirnaahogr@aplly &hexaeetresdtylonacelatiO®@aiOparti@ibigd tptween

SV DB TRl Sl SRR ARy WP gaces

satirdfed yridiel) drFP dver 218X dreus Imdgne sgmg Ssyltf@tes and

%l%erég 6;%?g%lii9]’.iﬁ)té é4% CO?)Cégt£'£%e<¥ uh')ier Aﬁ:e@i@céafbréssure and

the obtpfned ORBifuRefasr preEl iRkl é136193a19[933 ?ﬁ&‘ﬁ@xy 5-
&ﬂfdrr{altggf% nﬁgkéﬁt@@ﬁﬂzpyiééﬂa%@' 8o 3rPl 60 40) to glve the
hoxy-5-(trifluoroneth %)érnl line (15.0 g) .and 1
@ftdreoﬁ%mw d1ol3 (w8 Y3eY) Esteied 59%6@&%? 3as a

ﬁle_@gggéwldllcool ing to roomtenperature, to the

PRoRRE £ kA1 BNE 538 Pnd EPTT Al oo BTV AL B (%0

wétdntebhytingcet abeninlhe organi c | ayer was washed with
E‘fﬁt#rat ed brine, dried over anhydrous nagnesi um

Ate and filtered. The filtrate was concentrat ed,
mneheermmle PR sethylpdrt f3,&d by silica gel columm

% v&??@%%?‘f%h%‘fﬁ%%&ﬁ/ﬁg%%%%a& T e an
or ange® gidlutieh NNRetBPD MEZ/Z) €DC1P5-1.64 (d, J - 4.7
3(21:4:1%5.1’10 gon%@hyl ?%?e%ﬁ'] H%rgol@)dln332§)’llde%e :]ggtl(dﬂo agie HX ©.70 g)

cp]Bta141eg51n P@f@gepﬁ? Exapple gt D@nct 103 palé.gbgl]il.ﬁ/cafbﬂ)’l

%ﬂ{%a[)&%m lvb‘é)berﬁ (402)(,;S0.20H}) i03iRinFefeteaspiramphe(3:1,
C

344 T BRSO T pIRARA PphYRRGSE AFRRHPeIBA S T 6h Toom
&mperht0p®- forchlboror i fheloferti byl érdsmrtzLeneweﬁs'.«S d11gked with ethyl
%’%é’a%%ﬁg r{iq.ltleg!ecri] eth(rjéugg sgzllc%alglef di léng gaé&e%ag‘g ewashed with
éﬁh;& Acebats{ dispheny) phasphhaoc)i-ltrite amaphthitg (Wer2 g9>mblned
siLu Lcar bonat 1 ) I
0 B SR DBl bl MR L0 T civse
mmpo@htier(l@oblgl,nglelﬂ 9@ eerpecaruiess 30lwat er was

e t Xty act t h _
acetate%]#ﬁﬁg &L, 51591"2@5 Bxtg 7e‘§ whth ethyl 67 - 1.90 (m, 1

eor ani-c aer vvas washed W th saturated

Bri rfe 19dri %d3Ebv(érr énﬁ&dr%tﬂé magnesi @m dufit at%,68and2-88 (m, 1 H),

i'é*ﬁe—r@doﬂh@ f thang\/\ﬂs3C§mC(%ﬂtEaﬁﬁ,d 3.880-thes (m, 1 H),
resi due was puri f silica gel

thtrr ography ({ﬁex%r?@/'ef’-h?fl ffcetzaflé SUIQO(S'lb 90) to
gevezithe . 3s title conmpound (4.11 g, y| eld 80% as a

br own oiI. 1H NYLR )5:1.65 (d, J = 3,8
Rpferpngp Exaggge 5f ’é‘i}%e’ﬂnwglz H)DO%% - 3.32 (n, 1 H),
]813&1(1tfduoﬂeme&h_7{l ﬁuéhﬁﬂpyirdrb:,dlﬁ 45yl}s’311&@n{/mpﬁ>plal)1pate

;‘r El)s _'flg%%] le éompoun% '_B 466 g, y1el6d 61%%)1we'a_g ’ob@,'a%%eésfrom 1-
[3,5-bis (trifluoromethyl)phenyl]pyrrolidin-3-ol obtained in

Reference Example 1 and methyl 3-mercaptopropionate by a method
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Ref erence Exanple 71 1-f3-fl uoro-5-
(trifluoronethvi)phenvi]pyrrolidin-3-01 A

sol ution of

1- brono- 3-fluoro-5-(trifluoronethvi)benzene (10.0 g),
Sim@moxvpmartolihdﬁimreﬁcésﬂwnplpakI adium(l1) acetate

’%ﬁ% 2724 g{lél p Decnly 6phlosgps)hl o 1-71 T b n)apht ?14 R 2 56(m' L
3)6%nd2¢@ki im @afborfaté  2%.99 gii 4 Hol dedd '(232 Sniy, 1 H),

yas; st Brigdpndes;) any angons gas @t Psphenecat- Gof o, 4 1),
16 hr. After coollngto room 10 tenperature, the
¢ eHct(Fon2 it dre3wky fli Ftered through celite, and the

celddie was washed with ethyl acetate. The filtrate and
was hi n vvere ne t he sol uti on was washed with
eetfen Ad® Hc}len?%dl% Eg OFHi% was dried over
antiyd e ysmeEgNephermy g phtasridiand-b11 t ered. The
fi ltrlaédsq\g{a%lgonc qt}r)at ed’4—% d th r(%%"?ﬂ?or\%gthyl)benzene (4.6

puri f |ca geﬁ U ¢hriona
ghemhgﬂeeibypymOELMIe g8. 2 g ,2@>a8ﬂ)9d1um (gEWeatteh;@tﬂ (123 mg),

F%m%?dé %JEdl%%eg%?HO%k)gl )a —ﬁ§n 4512\%]\? Oir)ld-72 9) and cesium
¢arkomiager ohetthgl )p‘hé'wyliu]ap?r fstﬂ F@*I nW%S dtiared|undegnapfargon gas

A‘%\'&H% é &E]lB%E’@df"o (ggl ﬁu' UOB‘?E@% 821.961%0&'{:1 t(é'rtEJeQature,
rroli a i um(
‘a%t@raWQS(g ednﬁ)) the reactlon mlxture, and the mlxture was

éﬁtr?a,c%edbwﬂrdla%wyéd@m&ehl nok- drdamiki napkt Mds (3sddd with

and cesi um car bonat e .8.9) I1n tolyene
%\%@Jr@ttﬁir RE Rf1dEF &t Oé(reﬁoﬁn gﬁnﬂgif}?eﬁl@maféjzlgge’f %]f‘d
18 tredAf tRle €ODEId1G Wesranibcherpesdt uhe, tivatresidas was

B3 PACEBY v TH 8L Y1 CEUBAL BT OPRGCBFAN A PRy SRadT acetate

Naslted Wbt B5)sabougatedher tihele dmr@dumi(e(ﬁ éﬁhgdrso@sld 84%) as a
negnesiym sul fate, and filtered. The filtrate was
toncentrated, and the residue was purlfl ed by silica

e lNMB o 30 Melar ofREloh® sbiPB (hex@heltet AyE) adeiate D505 (m, 1 H),

050 LI, LR, UL
. Pu (- 28 , 2 HO- 2: B (1R, (my, £7H), 3754 Cm7 ¥ Hpr 1 H)
@gjﬂ%] 3.61 (n, 2 H, 4.51
Reference Example 53 1-[4-fluoro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-ol

A solution of 4-bromo-1-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 g) and cesium
carbonate (26.8 g) in toluene (220 mL) was stirred under an argon
gas atmosphere at 90°C 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
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.
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(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 Exanple
73 [ 2-met hoxy-3-(trifluoromnethyl) phenyl | boroni c acid
and [ 3-nmethoxy-2-(trifluoronethyl)phenyl]boronic acid
TFo MR s 61Qf MBR, ¢TDC srfetlhd®y (2- (X [ ﬁr‘bd% t Wyl Yodhzene-22 (m, 2

kB, %02@ (<§35 B="®l) H) THR (%5@3111&11) JWaSs @,d@d enuEuld =),
M hexane sol ut i on, and tT;EeH o G

50
ig‘n‘])& uré 5\%15 Mgt ?rli”e'd 433r o tsem]JeIf‘a(t lfré‘lf or 7 O,

8] ut =on. mag ,coohed to -78C, 1- nethyl et hyl)borate

@QS O% g, 43.0 mmol ) was added, and the m xture was
4%%ed at -78C for 0.5 hr. The reaction sol ution was

Eéﬁamﬁdelmcatn@leom Jt—qzr—ﬁbmntoemaer ature and stirred for
6 e yth IN hydrochloric

g%lil luo Om%(ttrﬂ gi?“c?%?ﬁe?ﬂ% "acetat e (300 mML). The

ext radt asa st den ed @vbromd&@w%dtulﬁlwbmaﬂeyl)benzene (4.6
% |t3e’h§gro gﬁggﬁﬁg@ %&egegpgdgg eé@%?%q%praeée%&s (937 mg),

I'vé a’m X
[£- -ﬂecho]RyS @l@bﬁmﬂHMS@h@MMl)léh {naphthel d(lafd 9) and cesium

J:gh:'ﬂ'@ltalﬂg)(#’ 1&8( Ly i Lt%rlggﬁé hb@@ RAeNYdd ReKoRdE Bfied. an argon gas
[ 0316] ReferenCce Exanple

atgapmhese (2t 8P diosmd b iy ) pﬁéﬁ%ﬂ[ |96t &7 toagpem temperature,
W $AkULdH2 £ 8, thdreatt avRimikkpiperdndi BBe (HL:2%rg, was

g;é¥%cted 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 - 65:35) to give the title compound (2.82 g, yield 66%) as a
gray solid.
lH-NMR (300 MHz, CDCl;)5:1.63 (d, J = 4.5 Hz, 1 H), 1.96 - 2.22 (m, 2
H), 3.40 - 3.57 (m, 2 H), 3.61 - 3.81 (m, 2 H), 4.51 - 4.66 (m, 1 H),
6.64 (t, J=9.1 Hz, 1 H), 7.15 - 7.25 (m, 2 H).
[0297]
Reference Example 55 1-[2-fluoro-5-
{(trifluoromethyl)phenyl]pyrrolidin-3-ol

A solution of 2-bromo-l1-fluoro-4- (trifluocromethyl)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
atmosphere at B85°C for 16 hr. After cooling to room temperature,
water was added tc 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
90:10 - 65:35) to give the title compound (2.12 g, yield 49%) as a
brown oil.
'H-NMR (300 MHz, CDCl;3)5:1.67 (d, J = 4.3 Hz, 1 H), 1.96 - 2.23 (m, 2
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mmol) in TI-1F (25 m) was added n-BuLi (2,80 nth, 2.5

M hexane 20 solution, 7.02 nmol) at -10C. After

stirring for 10 mn, this solution was cooled to -78C,
tris(1l-methylethyl)borate (1.58 g, 8.4 mml) was

mdded3s and .tabe (nj xt e \Bla§65{|3 réd (fior2 F)mi A-490 thies (m, 1 H),

luti d I ut -
§'07(9t ri ?{bﬁor ofre?dlxs?l’) %eﬁgonl il glg(l 8o g6 ¥ 85 rvol Sm'i n
[IGﬂFQB(]lO m) and the mxture was stirred at - 25 78C
F{e%rerg BL g Lhy lée%:t _9p_splditign was allowed to warmto
e

room errpera ure, reacti on was quenched with
ét@étfﬂéome@hYéhﬂhQI}Yé]S’ﬁFv@rﬂdlﬂaé @vapor at ed under

redUC@-F@ﬁ@;@é—@—e(trgtméroﬁﬁ%h?I)%n‘&@inéld(:@d) b0 &he 1,4-
resi due, the precipitated d was filtered off,

and
CiJIWOﬁleW%Ir@ #as (eoh@envest editsedidre PR thof| & e 2 Ater
ﬁnﬁo (Rokdtparstaie, , td thexteddtiofhhbxnwae waedadded
for the next reaction w thout perfaormng_f her
ATATBE S (RORR S T FPFRSton S O Ly Ry oy ture was
xRk ed 76 tet Byhy( 2i0et3+é5- [fBef dtmndcSlayer was washed with

(At oromet L) PRenLLT Mo 2o R 2 cA0mRe?. 124
fﬂE)e—rBd( 5-Tbeoﬁp1tu:raec1e fayigqueept at@mibared (thes4egidpe gas
lefeggl%glﬁﬁg Iﬁn %fc%ﬁ.?%e 15369159& a%]-xar éﬁeiéﬂ@‘e@h?l acetate

boronic acid

$fbc51@| ¥, 5e€®) akpsgwe mnyib}mwﬁpﬁ@dpd|l| gdgum"(edd1§7§) as a

I? Je3yngTpJ)‘) AAd42M  sodi um carbonate sol ution (6,56
]h nmol |nNNd|methyIacetamde (30 m% S
tQ\éf— 2.24 (m, 2

)
é*t‘NMRetﬁQPnH@F P gon' -dlmbSphere 3 briae Th)
§P0l3.Rg Lhe geapt | @rH)S,Obu%oon 3.07r gM2 enped atdur @r.the 1 H),

solid was filtered off nd_t fil rate wa
eohtdht r dtedrufdertis oluélzd ?JT%) i e“Ir Ttﬁé ébgal R A
(esiduesvasizuni fj ed by silica gel colum
g(gzror]'at ography (petroleum ether/ethyl acetate 100:0 -
to give the title ,olmvodnd (0.62 g, yield 72%

méfea:eyleblmmmlel &7 lﬂmmb@smlmor@mhﬁfl phasy J(lpyrgolidin-3-

69Hz 3H), 1.27 (g, J - 7.2 Hz, 211), 6.45 (d, J =
J5 IH), 6.71 (d, J = 3.9 Hz, 1H), 6.84 10 (d, J

3. 6AquluIR)>n g% 26-Huepmot By 4-DAs46r Hf Lupremethygl igenzepg (4.45 ),

%%Fg%yﬁ%llﬁ%e Rp%l%]) Rﬁéﬁ&%&ﬁﬁ ﬁameeazg etdwyhg), (+)-

212 fligéAbpRarWiPPpRRA rér F arideshtidhn- B40 F9t cfh 6581
EadRAatel i an g@f i8tfyluend- 194 i3 f LkOrH-iSred under an argon gas
(trlfluororreth hen Iquran 2y|| pr.op- 2-enoate (0.62
gtmasr@gremet )8 6t A- R@ffé?%rﬁC@lERanb? eFOPE, tEMRFTature,
Patd AdiagM Byl @6 ‘ﬂﬁe (M@t&ﬂn&ﬁi‘m{ie, 3éhdiphel nirettwamwak

was stirred un dro gen_ gt sphe.
éﬁ%’fﬁctt@ﬁpg’r%ﬁ F&Y ?Cﬁtba r. ar,&f%lgfgcon firrrg srg?%%lﬁd with
s ottt iedobr e t hﬁléea@\temlanbydﬂ'du@iZmagltldfﬂalwreauﬂ-f@tﬁr and
ution S, filtered n d
SPLt e Py LeLed Wascsg %&%g@% A dge f@ﬁdl%% was
potiﬁﬂedcbyonm&xny’aphyCanmmrQhEQmﬁb@QhéPhxnGﬂﬁxaaeé%%hxi acetate
Qs t U 5(9,2 1&&%799 as a

132 Lo b1 SRR (00 e e & 156 (.
Browy Alkz, 3H), 1.61 - 1.85 (m 2H), 1. 97 -2 04 (m
Zihovr2 2 1) 66 2a365-= 244k7HQm1 1.97 - 2.25 (m, 2
2 50~ 2. %%O Eﬂ)jémia A 4. 19 4. gg)(t J

H) 4 24 1 A Gs H) 311)64 [ﬂél% @‘0 Refr efic 4.70 (m, 1 H),
Exaqple F8= ethyIHz(,ZE)Hﬁ (A3 (@@t hewy75-1.9 Hz, 1 H), 7.82 (s, 1
trif uoronethyl)phenyl]furan 2-yl | prop-2-enoate

)sol uti on of ethyl
(2E) - 3- (5- br onof ur an- 2-yl ) prop-2-encate (0.61 g, 2.50
nmol ) obtained in Reference Ex l e 31, [3-nethoky-5-
(trifluoronethyl)phenyl]boronitcacid (0.50 g, 2.27
nmol ),
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35 tetrakis(tri phenyl phosphi ne) pal | adi um (0.26 g, 0.23

mol ) and 2 M sodi um carbonate solution (5.68 nm, 11.4

m’ml) in N, Ndi met hyl acetam de (25 m) was stirred

:[' &{] an argon atnosphere for 16 hr. After cooling the
eaction solution to roomtenperature, the solid was

Refermned Bkdmplandstirel F-biromat e (Was fbonceethat achanydépcetamide

reduced, pr €3% £§on13'}e301?£c§&o”%d(£§ 1%‘%0%&@&;&%5&&% bMo g) in

silica gel colum chromatography (petrole

Y hetinet H§P ridetat eadB R ace P Fnhydripleyd St hegt iad @#°C, and the

RoppouNda 6 093184 ¥t eﬂdémfige@ @:.%t@réﬁefALOWGSH}:l dThS deaction

-NVR (300 MHz, C0013)5: 4p = 7.2 Hz, 3.91

lflgxttg:]q) wag %o;nc(e&trgtedq 1§ p.&drciqq)lorgc @4:1(idwa§ a dfsi gand the

Zxtubdd) wab. st radied With élihyﬂ-l'é)c.etétgo ([‘He é'rg*arﬁcle?er was

ﬁghe% W%Eh(]:M WE}WTJO’?}G] an‘}'Ré*FEfPEﬁ%E‘é’( %@&ﬁﬁ?% sf’é'll“m ’

Ejdmdgeﬁcéﬁbir&-tﬁebbnxm&r and saturated brine, dried over

tri Iuororret ph tetrahydrofu panoat

gihydrots Hagng tu}“one% tl?fh ﬁlg’}i/g s F% ‘%Jhox S5ras
(:®m¢efdturete>dreltd1}gﬁkrphérwlﬂ11tbee¢pn2>osam§iprlﬂo 92genm&:tlei @0an8.) as a

.‘[]e% pgol ) obtained in Reference Exanple 78 and
pan i'um {(10% on carbon, 50 ng) in methanol (50 mil)
WerdMB |(3Q%(§1H@nd‘éDC1a ﬁy%l-r&igéﬁrai? Mbsphede &r.rgem H), 7.49 (s, 1
ltlysrrp;erG@tl@ge fan, 16 &4 . (Afteg) confirmation of the

I'et’i on of the reactlon by TLC, the reaction
éQﬁ Jion was filtered and concentrated under reduced
ﬁéﬁa&%ﬁﬁ:e ma:gsl\ée 55 he- (3-blremssP@LRE1 - ABt8yl) phenyl] -N-
%ﬁsﬁ’ >999 a colorless oil. 1H NWR (300 MHz,
PEEtAT 3=17.2 H, 3H.84 (m 2H), 1.94 -

2.01 ('1}}3 a]selitﬁoer,f ﬁHl3—b%.o&6—5—2. 13 (m IH, 2. 27 -

FeSab e Bt tatlo p, f Sktpedly sifience
Exainpl:'ﬂb 58 Hn DBF707] Syl lhps Fd@A Eoditt)hydZids (6% 1E)oil, 1.22
I:% ?_ 5. Fﬁf err%ealr,]?%e Exgrﬁl:ﬂpcu%esxgasetsq%lrred at room temperature for

(Q mzﬂ,umﬁtmsﬂyll)agh@ﬁviq f28r ah-wasylapgedp-ndeibatixyfure was
§1911Lite|dogt oxtoo% QXJR{)&J?@ur% (‘:'gr bfé)rﬂ'i}f urﬁntgeygéa&rﬂ%hemxture was
(0 obtai ned I n Reference Exanple 31,
T@Fi%’etsﬁ‘éwa@d GHP?W%@H@%%WI%I@%%]%PMP@ zidd the mixture
45 20@nBenrAdMBhd , partitioned between water and eth l acetate.
tetrakas(tri henyl phosphi ne) pal | adi u ’Eﬁﬁj(o 26 g,
ThRoI9FIZRHC 21|\ﬂY§6dW%?n EsPEEn4st & SGIEUER (135188' r‘ilrlefll oyer
mrg}d):oua Iﬁﬁdﬂsﬁﬁhhy&m%aﬂ?m f(lléiiﬁfréa }Naﬁe Sillr‘dlraﬁe was
under _an_ar gon re. for I er cop
CER RSO Fore T e GOt STEPHTH & Thar SEreis og) e 2
felltoer edllof f, and the filtrate was concentrated under
feduce sur {2 ed re uri d hy
sHlegllbhga%g&qr ﬁ?:qof u(fer%Cl Ear?ol(r)r%to irgaphy pgkjf o%/%ao s 5! 55 Was (s, 1
Bt her.bét kyl ladietaie’P8s2 1 W5:5) to give the title
Fﬁg%%und (0.46 g, yield 60% as a yellow solid.
MR (300 MHz, =13)5: 1.34 (t, J = 7.2 Hz, 3H),
Reipzepse @@mple 6 qu[3-33—hﬂd@>qa@yrm=bidi@.—39y3()d-,51 =
1@lh|€ro GF 4 (d, J 8 7
@@r ﬂé’@hgl?pﬁénjyl] Nﬁﬁeﬁ}%la%@:amZdQSAr . 324,
2 1 SI)I].')Jthns# G\Id[Bg‘tholnoF@ ‘g_JH)fluogoTl@‘rggé] phenyl] -N-
M@&aas@a@@mbesﬁlg ebbylmsec[ 31l ﬂewéiﬁéymssample 59, 3-
(trifluoroneth henyl Jtetr drof uran ro anoat
b dron BT St b 0B e ot L CIBP 5L Seaanel (£)-
£ t27i-bh v o oy b edretiylo) £ uy Bn-bdnybh rap-(2- en@)ata-hc( Qeaeum
g, 1.15 mmol) | o obtained in Reference Exarrpl e 80 and
pal | adi um (10% on carbon, 40 ng) in nethanol (25 m,)
was stirred under a hydrogen atlsosphere at room
tenperature for 16 hr. After confirmation of the
conpl etion of the reaction by TLC, the reaction
solution was filtered and concentrated under reduced
pressure to gi ve the t|tIe conpound (O 40 15 g,

PN o~~~
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Ref erence Exanple 82 ethyl (2E)-3-{5-[2-fluoro-3-
(trifluoronethyl)phenyl]furan-2-yl]prop-2-enoate

A sol ution of ethyl

(2E) - 3- (5-bronot uran- 2-yl) i)rop -enoate (0.65 g, 2.64
AeFRorgleal Hed)i AnRetlereafic él Bk arpl w23 StiFzed| - g0t argon gas

gﬁﬁds&;‘h‘é?é opetgdrvt ) phienyl jpor ﬁ@{:@r %‘oQ1ﬁ 1§>0 Bom2ediberature,
, tetrakij s%trl henyI hosp um (0.2 ngés

Ua‘?ﬂr iiage] id%ﬁﬁ’d dﬁe&ﬁF ﬁ T%Xté’(f -
42t khoveal »)uurn eShiNdi asitaykac ﬂih&nbﬂ@alﬁz,":_) mize)r was shih¢d®diith
under .an ar phere for. 3 r. After olin
SRS, SR TR L s e ah Fia Y| B
malstefneldt erme 6litrared whhecdndehltaa'eed/va:andonlmsemetsaﬁeei was
%n]gﬁ{l g 1q.:|1%r egé%re%%luip gls (QEQaIY@/%thyl acetate
Bpeia ol éuh@@t rt@rgevehytlheacetbﬁ e309180@nd @SOB)QtWJ@l%BS%) as a
égfeé}tlhgwcscgm und (0.36 (1, yield. 46% as a yeI I ow

1H NVR (300 MHz, CDC13)o: 1.34 St -

4300 (M7, JCBCIR) 9: H92 ARy, 3644 241 3 2—3195 (91rH§ H), 3.25 (s,
i-H)), @ Z4 (da 3% m3 ﬁdylz 3|i;ﬁ @ 29 (d, 1JH¥,3364d-IZ- 3.61 (m, 2

1H), J 15
Hhy 4. 766541’1('( sr31= HB 96 ﬁf (111]) H)s 68~$Qt 6374 8“'9 2HE”
ibBo3] [0324] Reference Exarrpl e 63 et hyl

3-{5-[2-flu - 3-

?“f%‘?rfel[“ﬁSr%’fFé‘t | PhnEnVATPEPFAdr of ur an- 2-yI | pr opanoat
etrlfluoroﬁeﬂqdlubheﬂyb]fcaabbyi/l \2Epxn3=kd13nkl uor o-

trif t hyl enyl [

é, 171 (1"% %b‘%%%ng% rllo ergyugx%g)%glﬁ%})eﬂ%%%§c(QC§nﬁ (10 g)
paicbm!pbniz(met)%Soﬁ chr b’@ﬁit 4?[) fp) endnERAari8l 2¢ 2P i)
%&HEEE?Q ff“iq%e%? vp:a}/sdk?g?Pe@tarED§9&§r€ene>%r5919f@ for 16 hr. To
tenperature ter confirmation of the

tlorrpteacit ben gfixtheerescttiddad pycuretedt #EIgoEgCcEPSHm

BRAMJBBaWBh ftlel LT €0 ANdall eRNGeRtEAL %SU@Qﬁfacted with ethyl
reduced pressure to give the title conpound

(0. 28
§retare760hhea TRt JrAVEEsWaT Mashed NIRRT SB0UMEST bisf)“sr dried

Svo a(nhydr]ous ?na%néglurﬁlé)ulfltéﬁ a’ndlfﬁﬁte(ﬂéd %H?the Fildrate was

;GL(ilasen(té‘aE%d tOZ gé.@(en‘:h%ﬁf:lgélc%@@ung i 2 (3mg,| %elgc{ln%i a yellow
6Q1J- 7.2 Hz, 211), 25514(t J = 6.9 Hz, IH)

350 oo B M) 57 80, 41 e, S g 2, 5.

814retd]yl2 RF)4.31{ %bf3-s, 2 H), 7.55 - 7.59 (m, 1 H) 7 69 - 7.72
rifl.yor t hyl) phepyl ],f an2y|)prop2enoate 20A
b1 R DTyl h o N
QQE)‘I-]B (5- brom)furan 2-y1l) prop-2-enoate (1.42 g, 5 79
eht ﬁﬂ(é}ﬁﬂe' %2 Rf-f =h e(%ﬁgomllgnsﬂ-*yﬂc%rbon 1)
trlfluoromethy en | ]boronic acid (1. %
ol Hluorepeiilg rehddphiné}pal | adl um (0. 61 g,

0.53 r;gmgc)lugggnZM &O.quﬂ?;f:@ﬁ'&l@llate solution (13.2
XrJ 26.4 mml) in N 25 di met hyl acet am de

wé\%l%lﬁoef%%twwea}ﬁl&@g@ﬁn&%}H}slﬁﬁl@if%hcrldﬁem h6 APP%Pmed in
R@lﬂéﬁdﬁ@et ﬂﬁaﬁﬁ@%{ﬂipn?—?'@dibkyﬁyﬁxfbflﬁlamﬂé t @nper gf urgy 1 lkheumn (I11)
sol j tered o nd.the filtrate was ;s
Bortan Tlokes Her FLridioht Lostieny St riRa) g ~binaphthyl
&4 dmye was Cpiﬂ'lhjfnl edriipnhasiel (TR Eg@I) ¢ol toiuene (71 mL) was
chro ra etrol eum et h et hyl etate

L IR e R K S o e%bg Pggopptter

asohuygertbomp@mlueuhpeﬁ:@e@ff] Rafcerem d8danpte 8% etdagtion mixture,

%Itl(%l ulgrl}é%%]i%ylafp }éﬁ/ tteedt vrq%;l y h%%et t3</EI ] pl;hc?pgrr}ggrtllc layer
e A solution of ethyl (2E)-3-{5- [3 5
(trifluoronethyl)phenyl]furan-2-yl) prop-2-enoate (0.36

g, 1.10 mol ) obtained in Reference Exanple 84 and

pal | adi um (10% on carbon, 40 ng) in nmethanol (25 m)

was stirred under a hydrogen atnosphere at room

tenperature for 2 hr. After confirmation of the
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the reaction by TLC, the reaction solution was
filtered and concentrated under reduced pressure to
give the title conmpound (0.73 g, yield. 75% as a

| 1H.N 300 MHz
S0 FRLE8E e Teb A, A SR SR anytnprgoppanpsiun
s f0telz, drid) £ilt@84d., JThe Ai2tkate Hab6<@nO(tmatéd) ,and the

reAS' ggé %%;%“%T%eg(béﬁﬂﬁ éf’{ ?H; 1%%—?5111&1 %8)?:3%@%%5§%nc e

E)@&#p?ée%leﬁﬁ?tai(ez@)o—éo{ﬁ J:208Y afp-g3ve the title compound

4. {5'6;18f %@1@%;);91'&‘@%’%1;“ Hrarelo¥h 1 RF aRadgencate A

sol ution

PR 306 WOt a9 Hhop 2- bribdtie. {1880 4015-32-27 (, 2

r?ﬂrolz%lswbuﬂ neﬂ F;H)Eiefzel‘/@gaﬁ EéanplmdSJ_aBz{ii- cy@goyg 1 H), 3.33
trifluoraqnethy en or oni_c_aci g, 5.

Tl Jn o v’ Pt dr SPelERatpt o 75, 0r- 8, BT, 4.0 .

d,etr akj s{137 phenyt phosphiane) @aéfl a(él um IQ)O, &279, (45 D.1H3 6.84 (s,

PT][@I ) and 2M sodi um car bonate solution (13.3 m, 26.6

nm in N, N-di net hyl acetam de (50 m) was stirred

[L[T&@éﬂ an argon atnosphere for 16 hr. After cooling the

j E%r%: Lon, t0 ,rQo erature, the solid was
%e%%t%}r“g% 0 ,Bt'“f%\néc;LS ta’ge{ [?%C%mg?g concentrated under
feddéeer gregdyli pheritid cobberredhi esinhbelins Jurdiieed by

si | caqggl s2NGQUpR @h Hez&wﬁyohy (petrol eum
et her/ethyl acetate Ive the title conpound

(R;l?éugfoqﬁtéwé B@g@yLé§a q} Rpg@gqg@olﬁggzga obtained in

Me@éﬁé@%x@ﬁ@‘l‘@' 61 84 ﬁEQ‘W)neg M50 I%:)C)Cﬁﬁoagded aqueous solution
(trifluoronethyl)phenyljtetr ahydr of uran pr opanoat

€70 mL) of RxepF uiTVH SEPTRYE Hylade 2mLl. {758[93/%@0 g-and the
H(:thrt'lz.lf:% gﬁ&@@ﬁ&@&t%p%&ﬁgk&é uerF%a][oo@ #6d I@LVEI)E»()P 2Tﬁ@0§éﬁ:dlgn7191xture

, . . 1.Nn I n ererence a
s PAEF T B B D BREC G s H AR N S sBmpaFned with
swasrsted rbecdnandenai Ia:yelrogﬂiydabtms;rﬂwreelam sﬂcfmte, and
%ﬁ@?é?t u&‘ﬁe tgﬁe was A to% J.D‘:-Itlﬁrsirmg:tu% the r%hJe.due was

conpl etion of & feaction react
molidied rbywaslﬁpa tegledodnmdn mmosﬂtwﬂta@@yu mU@ranee(@ubzelj acetate

@rqgsur@ 1to%)9't¥ gihe thietéﬁtl%o%ﬁﬂélﬁd 023899, %iehd 843) as a
489% as a colorl ess .
pale-yellow amorphous form.

'H-NMR (300 MHz, CDCl;)5:2.88 (br. s, 4 H), 3.70 (br. s, 1 H), 4.12
(br. s, 2 H), 4.59 (br. s, 1 H), 7.60 - 7.64 (m, 1 H), 7.73 - 7.77
(m, 1 H), 7.85 ~ 7.89 (m, 1 H).

[0306]

Reference Example 64 1-{3-[(l-oxidothiomorpholin-4-yl)carbonyl]-5-

(trifluoromethyl)phenyl}pyrrolidin-3-ol

A solution of 4-{[3-bromo-5-
{trifluoromethyl)phenyllcarbonyl}thiomorpholine l-oxide (2.99 g)
obtained in Reference Example 63, 3-hydroxypyrrolidine (774 mg),
palladium(II) acetate (91 mg), (£)-2,2’'-bis(diphenylphosphino)-1,1’-
binaphthyl (504 mg) and cesium carbonate (7.2 g) in a mixed solvent
of toluene (40 mL) and DMF (15 mL) was stirred under an argon gas
atmosphere at 80°C for 16 hr. After cooling to room temperature, the

reaction mixture was concentrated, water was added to the residue,
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[ 03291 Reference Exanple 88 ethyl (2E)-3-i5-[4-f
uoro-3- 35
(trifluoromethyl)phenyl]furan-2-yllprop-2-enoate
A solution of ethyl

)thg. Iclsxwziﬁmﬁar%trzwya?pvrl&& sthyt fcetebe 65 The rgpic laver
Hi@'v%alsﬁbaablﬂﬂﬂ slaEuffie%F enciee Emli'éheoxga]r Siﬂéyd’iidw ﬁa@neSJ.um
uoro en ronl c aci 0 2.40
e T e e P PO 8 SabPadiritbers, 98 oo
Beﬁ@ummha paﬁdeMismd|slimLcardmnabEumIahtr:pmatn@ca@&yl\/methyl

:;Ifcse ]éte me‘ghalln%lN'l (5TEt 'B%' et %ngﬁe %}ff rp.n:l nﬁ)touu&epz 10 g,

un Ao argon atnbspheré ter cool
yiesalct i66R) sad @t wbmtée csalddm t enper at ure, the soli d vvas

gﬁge?boo‘}ﬁ{z apt 1t Eg 1 Igt gt goglgemzr ay e ! U@ﬁgy 2.96

ressire. 2 bt ai ne reS| ue was purified
$1P1r-| Sa @eﬂi)'céi @3An (@hrbratl bgp divhy 1 (et rol4durktd, J = 8.7, 3.4 Hz,

?tﬁberéewyl AGet 3he ?3})2 3 9b: ®k.to, g v, thersditde s, 2 0y,
cor%oun 0.60 g, yield 76% as a £el I ow soI [ d 1H NMR
sogoﬁ—.;),54 qz 344(54 o, 17H L B7 fq/9 (s, 1
13),—573gI§ Hz m)2H), 6.42 (d, 3 - 159Hz 1H) 6. 69
3 = 3.6 Hz, 1H), 6.74 (d, J = 3.6 Hz, 1H), 7.24
?07} 9.3 Hz, 1H), 7.43 (d, J = 15.9 Hz, 1H), 7.83 -
e &k e 12>k£mp1[e03301]1— Rebevesecr- Exanpl e 89 et hyl

-{5-[4-fl - 3=
?#Jifﬁhﬁﬁ?%%%fzyﬂ)}ﬂ“ﬁﬁglﬁﬂe]tpg? FHHYIrSF L an- 2 yl ) pr opanoat

e To aAssdhtiororfoB- Etd‘llyJI 562@}311{050{ndtMU@pglgne (10 g) in
trif.luor yI he p t °
LT BEY L EEd QAT B LI RTARI B 68 BF ac v
pad |taegi nhx{UBYoan e‘aqclbmd a‘éorcrﬁyy tempmmlfﬁo@{ 25 fr.) The

iﬂ@écﬁtohr fhed und %sacm&rn%s@e@t RsPher & aat;uéeug OQJB um

enperature for 20 hr. After confirmati on of the

b%ﬁﬂ%ppeﬁb@faq%éo%@m gASb3AdRCE, apRtheegerFoFe was extracted
§9hutelt991\@§e€aﬂet ergf andard: qapef:nxasamehwdmth 1M

reduced pressure tqQ give the title ound (0.5

K}Y%‘[théS%%sa%ide SPSrTaé'éga%Siillb‘lan filﬁ/g) BRyer ( anhydr%us

%&né%&%%@é@lﬁtbzzgﬁ& , B 1xefed. HTh3Hji t-rG2 e- wds Tdfneentrated to
\ q,3="12. : 2.08-2.17 , 2.29

FLVgee LOHS £°GROU DBCI 1R A 1B o753 o pale-yellow

kz1i2H),4.87(t,J -6. 9 Hz 1H),7.16(t,J - 9.6

W%”F‘D %ﬁjfﬁ*? F ({0%315 Reference Bx@mle 0y), 7.39 (s,

@tm)l,f I7u6601°re"tl@?l )phe‘hyH)] furan-2-yl | prop-2-enoate
Re{&yence Exanple 91 ethyl (2E)-3-15-[3-methoxy- 2-
{trlfluororrethyl)ohenyl]furan rop-2-enoate A

I
Befensnea Brammley (665N bl DREPEP AT @Iylfgb@we}hérﬂabm@yll -N-

©ée i@ ndde b FHRLY: @bt ai ned in Reference Exanple 31,

a mxture
To a solution of N-[3-bromo-5-

(trifluorcomethyl)phenyl]methanesulfonamide (6.77 g) obtained in
Reference Example 65 in DMF (65 mL) was added sodium hydride (60% in
oil, 1.1 g) at 0°C. The reaction mixture was stirred at room
temperature for 10 min, methyl iodide (4.53 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 was concentrated, and partitioned between water and

ethyl acetate. The organic layer was washed with saturated brine,
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35 (6.52 e, 29.6 mol ) of

[ 2- met hoxy- 3-(tzifl uoronet hyl ) phenyl ] boroni c acid and
[ 3- met hoxy-2-(trifluoronethyl)phenyl]boronic acid
obtained in Reference Exanple 73,

driedakvey tanhyHenyd presph ufe spAFs iy @Rd( Bibtprgd-0 B filtrate

molc)an@&gtr%%ﬁo% Wihvearhonat@esebd@a (35191, ¢0eld quant.)
nmmol) in N, N-dinethylacetam de (100 nL) was stirred

afnde¥ehHP"arddn at nosphere for 16 hr. After cooling the
HOREH | mosmwtlcmma)ta)zr 00m 4 erpen atsrds (she3sol,i d.v&s(s, 1 H),
filtered, of f ?‘g@% Itrates wer e concentrat ed
1rbGerdst ebidbed” p %e obt ai ned resi dues were
eoief i ed by 5 silica gel col utm chr omat ogr aphy

troe er ta .95:5)_1.q_give
T T L R e
(ﬁE)f-lﬁe{r@ne[MpM]SN(-me‘aHﬂlmetbmWIf}Dphr@iﬁﬁ ] furan-2
. V' | %%%é?%f&g%gfeﬂ-fii QD8.L'Og10 yi Féﬂf&ﬁ&omééﬂ'g&%ﬁ'r&%gq -N-
mh&lmetm@essllfomdqz (7 ?H) 9)60283{1%,? Jn=Refprenne Example 66,
3]-'1'%@7 r@x?éyl(z%llhlﬁe 6(1HE1 &-)"D ,pa'ilQZl&:ﬁirIﬂ ac@t@cé‘lz(zzihhg), (+) -

Tbg.gﬁdlgpenyjzp@os@1gg|%_ﬁl 1|H)bln8p}@t41y(lddl %3_ g7) gngblce?slmn

é‘grbogaﬁ&e (19. 3et;hyin toluene (100 mL) was stirred under an argon

(2E) - 3-{5-[ 3- net hog -(trifluoromnet h% %jggrenrél}_%furan-z
gaqetwrm%ﬁ? 2Leho; éO{d%?rg AFTEFQCE RS T2 H (iR Lemperature,
wa(t%QOWMB‘IZadc(HBiO18) ﬁle ]re32t:(din, mlx‘e'ui’eZ alrlzj, tBe)mix3udd (a5

?{tgracgegs J?H’x e}h§l fﬁg&:ate H)I‘hg %Jéga(nd.c \Jjgye%Jw%s wggl?ﬁ% with
Satlitateqd Qrimed. 8rizd ok, azmyﬂto(la magnesiBm2syater) g and
%Jiﬁ:%tr%& i’rhf5§i'gt]§zt’e {L!;Q %og'xcgllg§§1?4d R%Bﬁrmei'e'g%@gplv%s

Qumfhbdoby)metllwh) mﬂem@umw@w@r@gm@y Ahox3nR/Sisanbaacetate

ol it e 3nd 5¢d.25Mg} >é)1u382%
B8 mu0: 0 i g%e%fﬁﬁ %%en%%o) 5 o0- RN & (0.80 = °

krowp 3moRpRAYS £6T®bt ai ned i n Ref erence Exanple 90 and
pakdadi 309 E0% esticps bony 80r My, iinupthaol §58 i), 2 H),
was stirred under a hydr en at no p]t;%erae ah roon‘g11 4 - 3.62
t dfpdeat ard £ or28. 5 3t te]r Hon t570 thé (zm,
zanpl et bon- of. 7ohemny eachi, o8, &y (EL.Cl Ehe @.0actsprl H), 6.80 (s, 1
solution was filtered and concentrated under reduced
ressure. The residue was purified by so silica gel
caduom chr orrat ogr aphy (petrol eumether/ethyl acetate
0:1 - 10-1 Ve itle conpound (0.34 g, yield
Iiez% repet Eidne1d ggsfoﬁ%r%[‘lr‘lérqfxre (300 MHz, CD1.26 (t, J
e A fAublzomSHy 1) phérdy Ll pyr7el{gin-2Hpl 1.96 - 2.04 (m
211), _ ( 4 1 -
W _32215&@210 g yr%fihgﬂ'ég%eth?lg’énllﬁle 2(5(mg) Ié)nd §S4
dﬂ)I;OMbﬂlﬂaIQ'qZ Q]- 1428Hg) gefe Hirzefdtat Jl&0°@ iitp hrH) After
Zol_cl)?ﬂ.n teo JEO‘OII? t%mbgrat:uil)a zo Shd ddacdion hiftude 5va|§2 added

Hz, 1H). [0333], Reference
E(mtédggqléﬁw| sgd{lgn [cgrﬁg{rahi'(ﬁ(};oéutl n, and the mixture was

éitfﬂafdt@ar R Rythyphesataleet rraday deghnti @nagey | bay daan@@tmth

| ut f eth 2E) - 3-
SRS DRty SR OVRIES 0N A7 RF e ROAF S0 458
g1t 88 . Mmie) f2lobital mzed tondeefreneade dodanhé ersdlidandwas

gg%llfil?e: E]§( ks %ng h%/O P Oge%hra Sﬁe}?f?t h@%ganégeochml) acetate

Q@rnp)er —atb0r 8O f aro g6vartheAttieke cxmlrfporunat (o of vheld 22%) as a
rrH,{etlon of the reaction by TLC, the reaction
ution'was filtered and concentrated under reduced
pressure The residue was purified by 10 silica gel
col uim chromat ography (petrol eurg ether/ethyl acetate
30:1 - 10:1) to give the title conmpound (0.17 g, yield
569 as a
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colorless oil. 1HNWR (300 MHz, =13)5: 1.27 (t, J =
7.2 Hz,3H), 1.51 -1.58(m 1H), 1.67 -1.72(m1H), 1.99
- 2.08(m3H),2.40 - 2.59(m 3H), 15 3.88 (s, 3H),

IR ?‘35302@@, (%L]%_gl’3)64:'11.566( Ay 's,7'12H§_',Z’2.20|é')’— 2.27 (m, 2 H),
3.23 - 3.32 (m, 1 H), 3.38 (td, J = 8.8, 3.4 Hz, 1 H), 3.44 - 3.59
(m, 2 H), 4.65 (br. 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-
(trifluoromethyl)phenyl]pyrrolidin-3-ol

3—Methoxy—s—(trifluoromethyl)aniline (15.0 g) and 1,4~
dibromobutan-2-o0l (18.3 g) were stirred at 100°C 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
80:10 ~ 50:50) to give the title compound (9.57 g, yield 47%) as an
orange oil.
'H-NMR (300 MHz, CDCl;3)5:1.64 (d, J = 4.7 Hz, 1 H), 2.06 - 2.27 (m, 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 (£, 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

A solution of 1-bromo-3-chloro-5-(trifluoromethyl)benzene (5.0
g), 3-hydroxypyrrolidine (1.85 g), palladium(II) acetate (217 mg),
()-2,2" -bis (diphenylphosphino) -1, 1’ -binaphthyl (1.2 g) and cesium
carbonate (18.8 g) in toluene (96 mL) was stirred under an argon gas
atmosphere at 85°C for 16 hr. After cooling to room temperature,
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 give the
title compound (4.11 g, yield 80%) as a brown oil.
'H-NMR (300 MHz, CDCl;3)5:1.65 (d, J = 3.8 Hz, 1 H), 2.00 - 2.29 (m, 2
H), 3.19 - 3.32 (m, 1 H), 3.38 (td, J =8.7, 3.4 Hz, 1 H), 3.45 -
3.60 (m, 2 H), 4.58 - 4.72 (m, 1 H), 6.61 (s, 1 H), 6.63 - 6.68 (m,
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5,29 - 5.33 (m 1H), 6.92(d,J = 7.6 Hz, 1H), 7.40-
7.47 (m 2H). [ 0334] Reference Exanple 94
5-[3,5-bis(trifluoronethyl)phenyl]furan-2-

car bal dehyde 20A sol uti on of

5-Byorfoflr & 2- dar bal dehyde (2.54 g, 14.5 nmol),
[S3B31bi s(trifluoronethyl)phenyl]boronic acid (3.93 g,
15.2 niniol), tetrakis(triphenyl phosphine)palladi um

Refeenge B3P lendt) L alig T2RPEBdum car bonat e sol uti on

Qﬁ%ﬁﬁmuorgﬁefﬁ?ﬂ)bhbﬁWimﬂﬁrﬁélfﬁhﬂﬂ3}omﬁS stirred under an

argon at nasphere r.16 hr he reaction. sol ution

e B SRES Soh ptr DS R R L B Fenzene

¢chmor ), aBetydimaepyredidede ptessupe, maidathen(ESi dgetate (461
pantitiponed hetwee |. gcetat g ciol

Iﬁ’?’;'an@c? Fa%/egblv?/a(gl h%wggﬁé\ﬁg%hm\%gttéfiankgl%%g%q%frlg{ e(& 88 g) and

bes ey cdrbembtydR6anhgidiousoheegeedRenmil| Wasestirred under an

filtration n n LAt he_resi purifi

L bR SR el B F0ee Rl i nlrid s

terpenadyreanthe heaobicn Aédtyes i“@svvﬁél%ﬁrﬁduﬁgéﬂu% celite, and

bexang itQ Ghyedsheathidme e@ﬁ%ﬁ[é%&é@a(:é: 4Ghd, £Yieda83998Q washing
as a pale-yellow solid. LG MS(ESI+)m z: 309

W@%%Siomhéf’%‘?éﬁ@etlzﬁa?ﬁall”éi% was washed with wa1(.év1|:+ '_Qntl saturated
bbided, SThi S (as hkued eichyhnpiyengl hisdeiuA- sulfate, and filtered.

| ) net_hanol To a solutjqn of Do

¥4 U508k o1 cOFRRERGR pHUhET (P8, vas purified by

emh&: dehydelnn GArgmatbrSphyniNexaht A¢tted aneReferd@nge- 20:80)
anpl e 94 in et hanol 7 was .adde di u ;

B, BRyaF P T 0Choout S Rnbt )2 VARG s AT & e ot

S-NMRed3e0 MHgONTDEpEr hilh dbforsd thi) , ThedT eat Hn(m, 2 H),

?%Jr‘t% N Was, £ong nt{%)gdal!@@?{ta,e%uge@.dqr %%ﬁ“l{iﬁ,;/lla%’, 3.45 -

he obt'ained residle was partiti oned between e
ack? atre 2nH) mek-85. ~The! br@anl dllraperS wedt wasfiedl wirt B-3 Hz, 1

wat &g Bndssaf upat gdeghridleg=grias, 1 u).
[0314]
Reference Example 72 (38)-1-[4-chloro-2-
(trifluoromethyl)phenyl]lpyrrolidin-3-ol

A solution of l-bromo-4-chloro-2-{trifluoromethyl)benzene
(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 100°C for 18 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
95:5 - 80:20) to give the title compound (12.4 g, yield 81%) as a
colorless cil.
!H-NMR (300 MHz, CDCl;3)&:1.92 - 2.04 (m, 2 H), 2.10 - 2.22 (m, 1 H),
3.17 - 3.24 (m, 2 H), 3.50 - 3.61 (m, 2 H), 4.51 (br. s, 1 H), 6.96
(d, J = 9.0 Hz, 1 H), 7.31 - 7.35 (m, 1 H), 7.54 -7.55 (m, 1 H).
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s over anhydrous magnesium sul fate filtration, and
concentrated. The obtai ned residue was purified by
silica gel colum chromatography (hexane/ethyl acetate
90:10 - 50:50) to give the title compound (5.02 g,
Mi3dhbd 87% as a white solid. 1H NVH (300 MHz,

Ige%]:é%@e E]xaﬁlablét”w J[d2—m§t140)§’13 1—tﬂ)fluﬂ>rzﬁetﬁg&l éhenﬁl]ﬁboronic

6 (
532141 p@d [13—Bte}:ho>?y-ﬂ4— é:glf]iuqqpme‘ghw pthgn %]kmron[légé%ﬂjd
Referenceg Examploa 86 ﬁln{é)‘_hoﬁf-@-[(%,rﬁfluoromethyl)benzene (6.30 g,
-%Spt gn!angs)grl{ﬁfrg%hg]ngp%pyl sfur ed n-2 éuLl t(EfW)rniceEaé(?M hexane
sfut3oh; Ex( ﬁﬂn&iuoraaﬁettka/ln)lplnenglwéansamrﬁed at room

1: et hanol 0 taig n -
EIRRS P RS “i{)ﬁ ﬁl IN?dI ? hy°| or rramac?e ?gge ngcrcg ggls (1
msathiyl Bt inyldrbodte t € 6(B40iBng pi 43 . 0 mhdl y, wad, 58dedwlapd Hhe mixture

t he _m. X wa ro I nl
was Sti'r]t:%#wgats o?%ﬁ g#\;\egsﬁtgéd gma QFE%% sg%ﬁgohy?a%allowed
tl:n‘ owpdcht atcen( Oemgenptude SHdnpsiyred for 16 hr. Thé mixture was
%1’&1‘%&ggtv§%hf qunﬁyrﬁfd)%hﬁ.érm Jaci@ngnd r@(t‘fb?ﬂ:éﬁ Qﬂ.\&ﬂsethyl acetate

stirred at roomtenperature for 30 min and at . 80C (¥
B W MLThe TheaeXHerts BREItFERAYSHIFHWELOLD SOFFP™ Pl tate,

£0Q0L8 ”pﬁ{cﬁtdéﬁ@enﬂ%lﬂeaduﬂmdgro reahbé@lR@sauP®Midigive a mixture
chi ori de sol ution

t he, ;i xture
B cui o 128t i (2cBr A 206E Rt T RBS S dphgpy 1] boronic
26t aha | RItheRg-nacire dl wd tdmewal &) pleany1$ hd worsitced cid.
b&iqﬁ dried over anhydrous magnesi um sul f at e,

%%red, and concentrated under reduced pressure. The
Réﬁﬁnéueemmxamplelﬂsetﬁ4myaso+3<wxrgélu@xﬂmﬁthyl phenyl]boronic acid
chro ra ( hexang/ et hyl 2
Give CHod SRRSO g o b ey Biag e dd B)ed g, .0
nred 1) oWnoTEE (28 NWVR (a30@dNeg n-(FDGL3)8: 801 Mg £¢> M) hexgng

g‘zjé.g:l(on %%ﬂéigz |_—|)10° Zéfégr s‘:!:lrangl fé%: 18 r!ﬂ)n, thlS

Southpp wa$)Goole@4tg S—781C,|—|)tr1g @ﬂne{@ylgtpyl h[ogg 7] (1 58 g, 8.4

RBedBr easeadx@IPhtd - 19 n@kbYte (2 E8ibredFor 5 min. To this
0|s(tr|fluoronethyl)phenyl]tetrah drof uran

@ql}).)tat@gt Hae added %%Ilafll % QO—T( Hf&,tlmrometgyy genzonltrlle
({%0d 3,55 bw(r&rrollf) | uormmret by fhphenyh] £ e ari%tyi:é netshexyyred at -
acetate 0. 40 1.01 pmol ) _obt ai ned Iﬂl rence . oom
BCanpPE & Tand hsalneadr iR (Sfé@/”tbﬂn ¢%°b8 {8i KRy
t@ﬁ;ﬁra(tﬁ@% tHOReab®ori waet hasrathed26ioh )acwagcsaqm,egnd the
a hydrogen at mospher er -

Ly
aéded itonthy wdxiduthethre@certpi tdledt sohidwe st Filguad off, and
and fClCiQ% pL rv?%seq:gHgglﬁrrart%gu dglv%r %ﬁéu{ﬁ:leTE&nﬁ@LﬁidjL{@ 14 g) as

was ‘puri |ed ca ge col um chr omat ogr aphy

¢ eiestveket thlswes; atsedodo othe @@xsoye%ca'lgpvtélftwtt PRFEorming
EQPRQUN ué@f?@atg_onyéﬁé d 4629 rasard opol orl ess oil. 20

1H NMR(300 MHz, CDC13)6:1.28(t, 3 H),2.29 - 2.55(m 1

Hy3B! 165 4 20 4 28(m2H) 4.29- 4.43

kgfgreZ@@SEiﬁipﬂe 86( s .(28) =37{ 2 [Hz£Buddo-b-75 - 2.21

-3.85 1 = 7. Hz,
(trlfluoromefhyl)p Senyl}'_guraglnb yﬂ)prop E(eﬁoat 3

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enoate

(0.64 g, 2.62 mmol) obtained in Reference Example 31, [3-fluoro-5-
(trifluoromethyl)phenyl]lboronic acid (0.60 g, 2.88 mmol),
tetrakis (triphenylphosphine)palladium (0.15 g, 0.13 mmol) and 2M
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(m 1 [0338] Reference Exanple 98
2-[3,5-bis(trifluoronethyl)phenyl]-5-

(chl oronet hyl )furan 15To a sol ution of
f5-[3,5-bis(trifluoronethyl)phenyl]furan-2-

:yddlmrat baripinatg. 26Llurions (6. smoll) bbilairAed) i i RelNerence

E/fat,gesca'm dJHFBd Jn%? wﬂ)st\&@§eé‘dﬂﬁﬂrt Bh aWgonC Bkl@éé;ﬂﬁre for

C, and the m xture was stirred

Yorza0 HEAT THELMGASES CrPARCLORr o MESCT U HEPRSE PR Lire, the

$1100Q8% t eMperal W, f ahd 3ty randrgoncast cadeshtuaded 2ler
reduced pressure, and the residue was part.i t [ gn]ed {13 1
3 r51 ica ge

TRAREE P ER IV Cac a5t RO BT SRt 87 TUfh &28  HmiTd®
m&ﬂ@dcmdﬂawgtm@ Apes o6l aii hyﬁéﬁmn@arbm 100:0 - 95:5)

sol ytion a at ur at ed br drie £, an
T GHEE| sqdltigt%omﬁouflfie 2"32 gﬁdycglncg\g%t 41 &gﬁow s
‘whaMRi t100 mBApaned. (B, 433§, (i &l & 969/()Hza33131)wrﬂ1 t2é’ (@, 3 =17.2

2l '2%)}% 415H(§N%(3%6%"'%z, ’ et &) b5 2 520 B, 6.

3.4 | ,
(‘3 J1|=|)3 @Hﬁ (8), 27H)26 [(1®83191|)rRéfé$eWaeJEi |% Hgg 1H), 7.58

{,F [134 5-Bi-s{ t(i f{mor onet hyl ) phenyl | f uran- 2-
‘Jacef on| t +i'P& 30A sol ution of

[203{1(§]5 bi s(trifl uoromethyl)phenyl] -5-

ﬁ&ﬂ@r@ﬁ@ﬁ%ﬁEuﬁﬁr&t@@l4@—{h [25£6usF@ls)}- obt ai ned in
Ref erence Exanpl e 98, potassium cyanat “?L))§>3 33 51.1

Hri DL U Aemetalvd ) BRRRYE | £6 T 78R YT o3BT R Tl PFppancate
acetomtsrdlhel&r%ﬁ Eethyi_) zms3s(54[raect1abrdn{5—and at room

t er[p rature f t t
e F e BB o Ry DradBaPE 2 ange P Re a2 et 80 mob
mlmaﬂt it irefedebhet \Fenpee Y4, acdt aablaaindmmmm?lihe(w% on

anlc%bdﬁguln me%?%m?d(fb§?%§ak3£4%%%rQE' ggdrogen

e1°"4n § mRgRes| um'su Ftered,
a‘m;:sphlete ate neas tomesenRtrat etbuddenr r edficew Omﬁésm?%lon of the

Jﬁlﬁsl %§!)Iqu§f \% g gétflo%db?y'i']f@agﬁle P@AéHIBn sol%té.o?ox)ﬂas

omat ogr aph exane/ e cetate 90:10 -
Hnld-earied e:mmom@any@umunémsra;i}&ﬁédpwswrﬂexé“ﬁé fpsidue was

lello
g%?%? A2 E% 4118 c§ %&%ﬁg?iuéﬁ3§%%§?a§g§r@pﬁy5 eVﬁ%léﬁM ether/ethyl

6.51
3eetntg Pp: 1 P})o GBV%zthe 3iglegcompapn 7<°ré5(§r Jr%l,d(g?‘éh as a
{,é:llo&H);llMO] Ref erence Exanple 100

12 D30N SO QUL Yl ) phgnyLifyran: 2-pyliggeti GAclq g5 (n,
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, 1H),
7.78 (s, 3H).
[0319]
Reference Example 78 ethyl (2E)-3-{5-[3-methoxy-5-
(trifluoromethyl)phenyl) furan-2-yl}prop-2-enoate

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enoate
(0.61 g, 2.50 mmol) obtained in Reference Example 31, [3-methoxy-5-
(trifluoromethyl)phenyl]boronic acid (0.50 g, 2.27 mmol),
tetrakis (triphenylphosphine)palladium (0.26 g, 0.23 mmol) and 2 M
sodium carbonate solution (5.68 mL, 11.4 mmol) in N,N-
dimethylacetamide (25 mL) was stirred under an argon atmosphere for

16 hr. After cooling the reaction solution to room temperature, the
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10A sol ution of

15-(3,5-bis(trifluoronethyl)phenyl]furan-2-

cetonttrile (1.90 g, 5.95 mmol) obtained in Reference
Exanpl e 99 and 8M sodi um hydr oxi de solution (5 m, 40
soiold) was Etltamed ¢20 an) Wes fiéaraie waderoredrtgrtedrunder
AQ 0.1 ggg%urgathH%noﬁﬁgfﬂédoQe!@ﬁhéihggmﬁﬂkffie@09§ §£llca gel

roomtenperature, and concentrated under reduced
‘Fﬁjé@@UF]@romﬁW@gFeBlﬁdu(@eWﬁ@l%lﬂl} G&her/ HteYBHE 2= W teh 98M? - 95:3) to

QEQ'Qfﬂl% aehgouden . Egey C%E!L@%Bﬁ@naspélr)liéltllangdlld
et ween eth acetate and water. The or gani.c I oeelr d\évaS3H

WadHRd( 340 §at%@é§j B3 f’ie(%vndj dr i etl Bverianh
aBoNggi, um-sul, fzahe fadyt,r at ionid,apd=t1® o Bk} re)e Was0 (d, J =

concentrat ed r reduce re T i ned
At KZr Sy éollé q1‘0 C{Nasgrgc}%/sﬁ‘grh oé’h%r?‘ ot e s, 1),
1 0iugde- m@(amestmz,gll\m t hes52 i tsl,elBpNpound (1 43 g,
%]as pal e-brown crystals. 1HN R (300 MHz,

d6)6:3.82 (s, 2H), 6.49 (d, J = 3.4 Hz, IH), 7.37
RefferdBcd Bimmple) 79 t9F1( 87 {3 H)3metk&ky -9~ 2H), 12. 67

o TP e T neRg T py BT
yi ) sulk awphyaeetdic eabvl {48421 {51 ngthoxy 5- A

E?%%ﬁ?????fgﬁﬁ?ﬁg%heﬁ iﬁfb%ag 2- yl}prop -2—-enoate (0.48 g, 1.41 mmol)

rro

okgajinedy iy a‘%ﬁﬂerraeeeﬁ 888193)“%5?%%?@6““1 AL 8% GaEROT, S0

fanRl feenaid I( BDhMMWMBﬁdE@%iﬁHﬂ Hﬁﬂ@bﬁﬂ&@ﬁeogedth&Bsghere at

in tetrahydrofuranefloo mL) - wat er J{100 rrL%H ‘%‘Aﬁ‘ajihﬁ“ rr eletlon of

000 SERPEEHPE At et & & -3 t.erTﬁ‘én HIRELD r 8°Was

Kl ushaedidm RHTHCW tie agaeolsn Gsltsllbyﬂdsrocdalsoﬂbtamdj and

sol uti on nd extra ted wth eth acet T,

SryamtEe F%\@é‘}nd\%s PR T RS tur%lt ed%i%'?l Ele\bfe T

@ye,rleadhyﬁ% ous Hagoﬂasnhersssuilate and filtered. The

fi at t iye th t1g,co nd

(144 gfoo"‘@lﬁﬁ (2%(% gs 1‘g%IG ; gsj; cry gt%%s.ﬁl %;E@é‘gséost; s
1CBE2- 05 01 29177 (7-% By, 2H)432. 0f‘2 S (M, ), 2.27 -

'§_D§é) (m 1§5 2”421 Hk 563 §n7 (2%,)323 Ha (% géHy, 346 (M. d7 (m, 1m),

6. 5% @, J2=|:I) > ?1213 fpg 418Ft|)|) (tnf 827(%512:1 Flli ?9@4# 1H)
Ex@mise gH)({lr 13, ?spim{yt.ri fl uoronet hyl ) phenyl ] py
rolidin-3- yIIsqul nyl)acetl c acid is [0345] H

(832246 A sol ution of

£ dedcdch- bis(dlel Bbuetomet( hEb-)MGsn){h}mteradyi—di—nS yl | sul

f an t d le 1 d

R G e s NP be P12 T R ot RIS Bet hane ( 25

n1) was silutted @t athgin { ZIPS-dbdwrfodurdnt2-yllpeop-2-enoate
t d. fi

i

t(hrnﬂg:lwpqmewmfpheaﬂkhor@ylscemlot:dpuh@] g,YIQCZWJﬁrIe

%#u ?1&@neéghésgrpiﬂ@7ba§9$d/i% :(O%L&EI WZQ‘;MEBl])%and 2M

oroacet | .
sodium carbonate solution (5.68 mL, 11.4 mmol) in N,N-

maoapd (0.49

dimethylacetamide (25 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 (0.46 g, yield 60%) as a yellow solid.
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25 acid-containing water, SOLUTION B; 0.1%
trifluoroacetic acid-containingtonitrile; gradient
cycle: 0.00 mn (SOLUTION A/ SOLUTION B = 90/10), 1.00

Forahy TR TS A S Ui ol A SO o RS (= 39

det'ecltd,od wELHodz, RH22®. ﬁa) (d,0dyFeld OO% . 1HH MVRS - 6.68 (m,

0 Mgz 6)57 2. 2
805)10) _él)g//%goh%%d 3| U1‘|O|\|(sgf %illeim’ 88 e,

A/ SA-UTI &Nl Biza 96) 10)- B%ﬁérﬂ%ﬂl@)HZﬁll&N rate:

m)gm]n give the title corrpound (471 nmg, - 2.19 (m 1
40-248§m1135 3.36 - 3.52 (m 3 H),

%e%%fencs Examnhe §1pgthyl 7g{5-B-gethegy3+), 4.02 -

4+ D 1B odde 1) PhO8y 1] tettZh{dRo farkh 2 Jﬁ}%ﬁloﬁ;&ﬁoatle H) .

(b3 Barple, Ll 2 b SO B e ol
¢ﬁfﬁﬁ’ﬁ.|lmbdor(1é_’lﬁ'@lngheiyyb]|fﬁhrﬁﬁ% -yigproptaidmedter i g, 1.15 mmol)
CPrl s st A ERPE PSRy AERGFHFHFR (T op casbon, 40
yg) sl frehhancc d@at ml o biasi Retrren Refler a]mngmwrplagn@spyere at
(R BRS04 1 By N 0D o
Hye rpagpion PYBTILCm the Hpachi@y solutEn Was - 8iljererd apd

é&lce%t'fgiteg ulﬂd%rl SéSiceltbrediRO t6bgsvel k- t{t.o_'l?és%mpound (0.40
Exanpl ei 1-[ 3, 5-bi s(trifl uoronethyl)phenyl]-2-oxopyrr ol
gd|¥1e1d>99 ) as a colorless oil.

'H-NMR (300 MHz, CDCl3)&: 1.25 (t, J = 7.2 Hz, 3H), 1.59 - 1.78 (m,
2H), 1.93 - 2.00 (m, 2H), 2.06 - 2.14 (m, 1H), 2.23 - 2.33 (m, 1lH),
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, J = 7.2 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1H),
7.46 (dd, J = 8.4, 1.8 Hz, 1H), 7.51 (4, T = 1.8 Hz, 1lH).
[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-bromofuran-2-yl)prop-2-enocate
(0.65 g, 2.64 mmol) obtained in Reference Example 31, [2-fluoro-3-
(trifluoromethyl)phenyl]lboronic acid (0.50 g, 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,N-
dimethylacetamide (25 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 (0.36 g, yield 46%) as a yellow solid.
'H-NMR (300 MHz, CDCl3)&: 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, 1H), 6.99
(¢, J = 3.6 Hz, 1H), 7.32 (t, J = 7.8 Hz, 1H), 7.45 (d, J = 15.9 Hz,
1H), 7.54 (¢, J = 6.9 Hz, 1H), 8.08 (t, J = 6.9 Hz, 1H).
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yllsulf yl)acetic acid [0351] [0352] The title
conpound (1.0 g, yield 77% was obtained fromet vi
([1-[3,5-his(trifluoronethyl)phenyl]-2-oxopyrrolidin-3

yIISU|fany|)acetate obt ai ned in Reference
EQ%%HIe 4 by a nethod ;F.!: simlar to that in Exanple
Re felddnNVReE£ 340 eVBIZ eﬂHyE‘BOBd{SE) [2k£QUoro-B-06 (m 1 H),

SR prron D gl st et Bl A i,

(hr, 2Al-$)olukﬁ)615_3§f eErahplaxr)53-{5-[2- fluoro ~— B

x%%?%?b? %% )é5b§%§§ﬁﬁg§ggy%gﬁgﬁlcﬁg%%€OF6§553 835%f0 Y
Jheaitied] &n Rafissende (Bx20phg, 8% iagkddratbydinas (bt aann@érbonr 40

ﬁ%f”9n3hgyﬂanol (25 mL) was stirred under a hydrogen atmosphere at
1-13,5-bis(trifluoronethyl)phenyl]-2-oXxopyrrolidin-3

rog [temperaicader o4 habt difted renReraténe e bagpreugetion of

bye a-dxet hod bsy Ritar o Ahatidd sBXarph:e w‘bs fi‘&N\ﬂ%d( 308
MHz, OMSO d6)6: 2.43 - 2.

gpqgfntrgtgq_%qﬁer4r%§uceﬁ géeigyreltpgglg? §Ee(§1t%? ﬁfggound (0.28
43.B21dhr6s Has R035H]risanple. 6 o
TR T I ac ot okt o Lab7t G The 11 (1D obiibnd- o8 o
(520 Ingl yikelad GRY) 1Mas 1oBS&r rﬁe@Bf (oma)hyR.05 - 2.15 (m, 1H),
2.42 - 2.60(m, 3H), 4.02 - 4.11 (m, 1H), 4.14 (g, J = 7.2 Hz, 2H),
5.14 (t, § = 6.9 Hz, 1H), 7.22 (t, J = 7.8Hz, 1H), 7.48 (t, J = 6.6
Hz, 1H), 7.72 (t, J = 7.8 Hz, 1H).
[0325]
Reference Example 84 ethyl (2E)-3-{5-[3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-encate

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enoate
(1.42 g, 5.79 mmol) obtained in Reference Example 31, [3-
(trifluoromethyl)phenyllboronic acid (1.00 g, 5.26 mmol}),
tetrakis (triphenylphosphine)palladium (0.61 g, 0.53 mmol) and 2ZM
sodium carbonate solution (13.2 mL, 26.4 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
sclid 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 - 85:5) to
give the title compound (0.96 g, yield 59%) as a yellow solid.
[0326]
Reference Example 85 ethyl 3-{5-[3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanocate

A solution of ethyl (2E)-3-{5-[3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enocate (0.36 g, 1.10 mmol)
obtained in Reference Example 84 and palladium (10% on carbon, 40
mg) in methanol (25 mL) was stirred under a hydrogen atmosphere at

room temperature for 2 hr. After confirmation of the completion of
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26
(f1-13,5-his(trifluoronethyl)phenyl]-2-oxopyrrolidin-3
- yilsulfonvi)acetate obtai ned in Reference Exanple 6

hod Si ar_.to th
o0 Tk Dio ey o Aty gb ibrb g Hpcster I,
¢¢nce2tb§ted1umder rhdukedhpragdﬂye Yo Ghive ﬂh§4tKUhe Qompqund (0.73

%3%{3&%1-(1}-3&)}_%55%5 (%)I}Dr’le% 9@11(3 111), 8.33 (s, 2 H),
e R 3(300u ke, X0GLe) 34 l;eaénéw yphehpiz oBRYi k5 - 1.82 (m,

¥y} sdl banyly. @@eéﬂnc 2@9' d2 {£360] 30O,[ Q8611 2.40 - 2.96€m, 1m),

t|tIe conpoun , yield 319 was obtalnedfrom
et¥yr #1124 3| 6Bt o-20 trlfi%rﬁ‘ne yl Yphénidq J = 7.2 Hz, 2H),

pygor qij di n= 35, oyik sulHanyl danetiate ebt auped in
ef erence Exanple 8 by a nethod 10 simlar to that in
le 1. 1H 1MR(300 MHz, CDC1. 3)5:1.89 3.17-3.27(m 1

HYfededd¢ Exadpld( 8% letiy] 6 (B)-B-G8¢ (3-cfad3( Bt 1
D 33L Bty phedidFudtd 22 A prdp-Nen3a 88

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enocate .
(1.30 g, 5.32 mmol) obtained in Reference Example 31, [2-cyano-3-
(trifluoromethyl)phenyllboronic acid (3.14 g, 5.85 mmol) obtained in
Reference Example 75, tetrakis(triphenylphosphine)palladium (0.62 g,
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 was concentrated under
reduced pressure. The obtained residue was purified by silica gel
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-{5-[2-cyano-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoate

A solution of ethyl (2E)-3-{5-[2-cyano-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-encate (0.70 g, 2.08 mmol)
obtained in Reference Example 86 and palladium (10% on carbon, 70
mg) in methanol (50 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 (0.34
g, yield 48%) as a colorless oil.
[0329]
Reference Example 88 ethyl (2E)-3-{5-[4-fluoro-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enoate

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop—-2-enocate
(0.65 g, 2.64 mmol) obtained in Reference Example 31, [4-fluoro-3-
(trifluoromethyl)phenyl]lboronic acid (0.50 g, 2.40 mmol),
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6.74 1H),2.35' - -3.44(m -6.77(m 2.43 2H), 1H, (m1

H, 3.52 - 7.19 - [0362] Exanple 8 ((1
'2,4-bis(triflnoronethyl)phenyl] pyrrol i di n-3-

yl I sul fonyl acetic acid 15 10363] 0364% The title
E@W&ﬁdt{%@nﬁﬁph%@l@em%lqﬂagmob@ &&d Premmmol) and 2M

§«sc![hwn( é&:ﬁanaﬁkeblssiméd uergsrmtlnyh)sphenwlb py# noln-di n- 3-

D Bl L B e o
1$+Hﬁﬁ%éﬁKbﬂWHboﬁDQﬂQhkSréhdﬁion 2obBA(imn2to room temperature, the

gglé% %gésf£¥¥épe% g%f, 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.
H-NMR (300 MHz, CDCl;)&: 1.34 (t, J = 7.2 Hz, 3H), 4.27 (q, J = 7.2
Hz, 2H), 6.42 (d, J = 15.9 Hz, 1H), 6.69 (d, J = 3.6 Hz, 1lH), 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-fluoro-3-
(trifluoromethyl)phenyl] tetrahydrofuran-2-yl}propanoate

A solution of ethyl (2E)-3-{5-[4-fluoro-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enocate (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
room temperature for 20 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 (0.54
g, yield 88%) as a colorless solid.
H-NMR (300 MHz, CDCls3)&:8 1.27 (t, J = 7.2 Hz, 3H), 1.62 - 1.71 (m,
3H), 1.97 (g, J = 12.9 Hz, 2H), 2.08 - 2.17 (m, 1H), 2.29 - 2.36 (m,
2H), 4.04 - 4.08 (m, 1H), 4.15 (g, J = 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-{5-[2-methoxy-3-
(trifluoromethyl)phenyl] furan-2~yl}prop-2-enocate
Reference Example 91 ethyl (2E)-3-{5-[3-methoxy-2-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enoate

A solution of ethyl (2E)-3-(5-bromofuran-2-yl)prop-2-enocate
(4.20 g, 17.1 mmol) obtained in Reference Example 31, a mixture
(6.52 g, 29.6 mmol) of [2-methoxy-3-(trifluoromethyl)phenyl]lboronic
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 mL, 70 mmol) in
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3.82(d,J = 7.2 Hz, 2H), 415403(m 2H),4.17-4.26(m1
H)714(dJ:87Hz H,7.28(br,1 H,7.66(d,J = 8.7
25 1H),7.86(s,1 H).  [0365] Exanpl e 9

FE
ﬁocg(f/’ egg Sét gaérf l& B]g)g;eIrE}/ %ifh ]i? r rn%lelrdarg_a%:—gon atmosphere
fextl&3@uy| After coollng the reactlon solutions to room temperature,
- (44 ).phe JO
(S A e g et ) Bl Lo Lol o cones
1adgm s ediissd | nreg sipe t r The udrtedoeti tesiciugs (B mur}fled by

Qﬂﬁlé&lq%esLOJ:&'IdIerq WeSmaldgh-hERy a(pertgeﬂéﬁn? @%ﬁ@??é‘ﬁ%ﬂ QFeBate 98:2
hr. he reaction m xture was added tol uene ,

and® tfﬁe tﬁ1 (R &hRatleloh cenpeErdsd Pahblers rY@dé@‘édSOhdS
sﬂeﬁs Ue,) -Mﬁr[z@ﬁ&MQY-\amtﬁﬂﬂ%rbﬁeﬁm)9h&ﬁmeﬁran 2-

si due, and the_m xture was ad usted to pH 4
xhivposy 2a5etafiune - 06 9, vield s59):
'H-NMR (300 MHz, CDCl;)&: 1.35 (t, J = 7.2 Hz, 3H), 3.81 (s, 3H),

4.27 (g, 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, 1H), 7.29 (t, J = 7.8 Hz, 1H),
7.47 (d, 3 = 15.6 Hz, 1H), 7.57 (dd, g = 7.8, 1.2 Hz, 1H), 8.04 (dd,
J=17.8, 1.2 Hz, 1H):.
ethyl (2E)-3-{5-[3-methoxy-2-(trifluoromethyl)phenyl]furan-2-
yl}prop-2-enocate (0.32 g, yield 5.5%):
'H-NMR (300 MHz, CDCl;)&: 1.32 (t, J = 7.2 Hz, 3H), 3.94 (s, 3H),
4.25 (q, 3 =17.2 Hz, 2H), 6.33 (d, J = 15.2 Hz, 1H), 6.53 (d, J =
3.2 Hz, 1H), 6.66 (d, J = 3.2 Hz, 1H), 7.10 (t, J§ = 8.8 Hz, 2H),
7.44 (d, 3 = 15.2 Hz, 1H), 7.50 (t, J = 8.0 Hz, 1H).
[0332]
Reference Example 92 ethyl 3-{5-[2-methoxy-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoate

A solution of ethyl (2E)-3-{5-[2-methoxy-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-encate (0.80 g, 2.35 mmol)
obtained in Reference Example 90 and palladium (10% on carbon, 80
mg) in methanol (50 mL) 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
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.
'H-NMR (300 MHz, CDCl;)&: 1.26 (t, J = 7.2 Hz, 3H), 1.64 - 1.79 (m,
2H), 1.%6 - 2.04 (m, 2H), 2.07 - 2.17 (m, 1H), 2.35 - 2.42 (m, 1H),
2,45 - 2.54 (m, 2H), 3.85 (s, 3H), 4.01 - 4.05 (m, 1H), 4.14 (g, J =
7.2 Hz, 2H), 5.17 (t, J = 6.9 Hz, 1H), 7.24 (t, T = 7.2 Hz, 1H),
7.50 (dd, 3 = 7.8, 1.5 Hz, 1H), 7.70 (dd, J = 7.8, 1.5 Hz, 1H).
[0333]
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i s hydrogencarbonate solution and extracted with ethyl
acetate (30 m x2). The extract was washed with
saturated brine, dried over anhydrous nmagnhesi um
sulfate, and filtered. The filtrate was concentrated

Reftraienee dieatpler 83 syl 8- Hivie BeprotW %ol i d, whi ch

V@si f1@6k¥ad @yl éﬁ@lnﬁr]qr@tbglxm%famﬂlzngb@bpaﬂ@t@ ve
thetltle conpound 25 (1,85 ield 641%1 S a white

solid.? ﬁ%Nﬁg%ﬁ%eMlﬁ, Tg % PometBoRs Im 2H),
81;13&11108016&1@11 pHé‘hyl]‘fuZin-(S—ylel}:op-@ Fhoatd. 46.30mg, 0.88 mmol)

la}__gfl[n@dS?%l(]géﬁ 211?: OE‘Z( E.%y?l) {‘py (\)Jln XML L%on, 120

Iytj)l sl fahlyancc €BD cmia)c iwels| @Gﬁgi]ed(}lhfl@ﬂﬂ)]hydrOgen atmosphere at

%ns[ﬂ:%ygnylt?.%a?%%ug%%gﬁt QBXH&M“?QMH&%‘CEQE 5"‘; r‘l:h% completion of

tlaac ewatbsdn dint dlAedtlien rERepisire sblwhsoms gjse i bpneg and
Emdeﬁltr9£§@%'rvf‘e&|%eg &9&%&&1@ Qﬂe‘?‘r‘@é‘ﬁi&)e &V&(‘SBEQPJ;LIéled by

=7 solvent: hexane/2- propanol/formc

%velfld:agrze} wl@@vpbar%atorsrewsr APELTBLFR FrReT (RTNdL PERtate 30:1

metdiag: VG220 tRET +enpesapsii (35€) 4,0 kY8 $6%) as a
compound 30 (tRl) having a shorter retention tine,

ef@sCtecrystal lized from et hyl acetate-hexane to
Bi-vert (@0 d Mikze cmngpandl (268(5 ng yi.el Bz 33%), 1HINWR1.58 (m,

OO 4
51(1:\'[/1%%1 %\@%qﬁo 1H3 g 9?m 25 ri]?“3]36‘#5?) 2 4@0 P22
388 (2,02H)S.3 st} 4 21 2mf S1H), H);leaq,ezr Eb7 . 2 THah) 2H 5.29 -

7 I
%0% ](%l E¥€ (E}erl f (Goromet hyl% dhenyf] pyr r5| |7d|47n gﬂ’ cR

W3@dl fanyl Jacetic acid [0372] H [0373]
éﬁe J1e Ehué’r@@t—ﬁﬂ ?@1%&‘%}&){&{ 1' Ehé‘nﬁ] furan-2-

anyl acetic acid
?%@@rléﬁb)’d%bt ained in Exarrpl e I vvas S, |bj ect ed to

chiralpy pyaparshi ¥ dHBkEnd £oLHIP L RALRMKe AS(BE0Q1)14.5 mmol),
50 mm I Dx500 mm 4 sol vent: hexane/ 2- 15

bwpéeﬁaﬂHbﬂﬁoeoae%&]dmﬁewlbwwmcwf | GwF a¥e: 1986 mmol)
ﬁédﬂnkﬁs (dﬁi;ﬁcéﬂyqphaﬁéﬂ%) pAM 220mnny . $Egenabungiol256)d 2M

to, give oun I R2) _havij ng, a | onger en
I G PRTAIES SPLE AN HPP, Sh e AP p TR (130 was
sceiradenhexans @goh Vai'.rrtohphéztet If@rcmmmndThé&e&cmgon solution

%érﬁela%lslo t%lgo’gth SOOth—Izm g%ggz}sd spoggé?trgqse%id.\nder
Bedifced Bré&fsyum, anﬁl)the7 r@&lt(hsa “@SI-I):arﬂJ.ﬂ;@n@Q b¢twden ethyl
;'get(sd%e( Qfld v!rat@r‘. [%7%11:ganic layer was washed with water and
saturated brine, dried over anhydrous magnesium sulfate filtration,
and concentrated. The residue was purified by silica gel column
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 mmecl) obtained in Reference Example 94 in
ethanol (170 mL) was added sodium borohydride (1.40 g, 36.9 mmol),
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Exanpl e 12 cal ci um
(f1-[2,4-bis(trifluoronethyl)phenyl]pyrrolidin-3-

yl | sul fanyl ) acet at e 25 [ 0375] [0376] A solution of

et hyl 2,4- b

pRq L}%’Fof‘i‘éf NA9 ﬁﬁénwrpr\%ir F i TR SePPeaiuraniPacetdt e ThE

féaéﬂlog)solﬁﬁﬁﬁnnﬁgs|deQQEEféﬁEESuE&éﬂT&éﬂu&@daﬁmbéﬁu&BLLﬁﬂd the
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sol ut’i OK dH{ ure was extrac nh ?
ecletiated. ré’wedtmr g'ammm:efyed bm§l%ashe@blmq0hmtmmedography

| ' Hous e Lfat g
?llﬁ%ﬁ%’e/g{:h% O?cet\éﬁgtgﬁwo ussagest um wilhat £; + @ e onpound

tered,’ trate was concentrated to give a
¢l G Pesyiold 8(7%) 1as () whike @i6rl ess oil (1.11 g) was

di-3eR| Vesh manéﬂS@q% (BQ1m3, ﬁqJJ%OHJSHzSOHUh')O”LI (7120 (d, J = 6.1
m ) of potassium hydr o%encar bonat e n'%% was added,
1o gnd)t he- 1§ xCur & Wes *stier reddat or Q)rrﬁq'e er%ltzhlﬁé forf) ., 7.74

1s hr1. HTheg s®f vent 2was. evapor at ed and t he resi due was

ﬂiﬁ 356§| ved in nmethanol (50 m ). Aqueous solution (10
35 f calciumchloride (161 ng) was added, and the

néf@tnmeevmmﬂer BedetatylrQ@m[zarmerature for 1 hr. The

ent was ey d th |d e ssol ved
B0 U e B SRR | S AL LSk AR B ER0 Vo
vvas fiTe e s@lof—iqn arfd { bhEB3 ,f5-bt s &t 6l lae ropeident paeeryl tfmran-2-

tlthléggilcriy?tog gpgwn&&igfcﬁ%i%%%glprrw%%%r@ﬁce Example 95 in
m—@l@e):ay]lfq)@aer 083Q ML) 1va9 adg_ieggsodllmghy@mdel (aps in oil,

§ ﬂ4‘? §9 ﬁdal g gﬂdlséelglﬁﬁhﬁéjwai sé&ﬂiégségkﬂ%g? t@ﬁperature
a
ar 15 m1n To the solution was added a solu ion of ethy

Brdmroal-4t6hs Of053- G} r3 fésumerrratlbym &h@ﬂwt]h@msﬁhmlda ;35 mL),
g propanoj ¢ acid %0376 ZSQ%EL % The ti.t 4 at
‘b‘%r&éﬁ M WG T EITE9608) T CEBPEF HeFer £ H‘fri“ Snd a
§0°tlf{>ﬂ shQr orrk (ebbtlsorsenet iy hizhkenyl sy el E8bN-t3 room
}Xr%?pge g?%arlgou%?tgal%ﬂgéj slaﬁugggeé(%%%gg%l rg%lll%rzj.‘ge byol%tion (100

, and the mixture was extracted with ethyl acetate (100 mL). The
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 20:10 - 30:70) to give the
title compound (0.42 g, yield 33%) as a yellow oil.

'H-NMR (300 MHz, CDCl3)&: 1.29 (t, J = 7.2 Hz, 3 H), 4.16 (s, 2 H),
4.24 (g, J=17.1 Hz, 2 H), 4.68 (s, 2 H), 6.52 (d, J = 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 Example 97 ethyl ({5-[3,5-
bis(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}methoxy)acetate

A solution of ethyl ({5-[3,5-bis(trifluoromethyl)phenyl]furan-
2-yl}methoxy)acetate (0.40 g, 1.01 mmol) obtained in Reference

Example 96 and palladium (10% on carbon, containing water (50%), 100
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1H NMR (300 MHz, CDC13)8: 1.5B - 1.67 (m 3 H), 2.10 -
212 (m 1 H, 2.23 - 2.34 (m 3 H, 2.89 (t, J =28.4
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] Exanple
mg) 3n( ¢thangdh|(@Pond- (Wesi § 1 urednindsy )phEAYPIPY rirapFriiere at

Hdng'te)ﬁblapa[&ﬁ%ngjaf 2ehd [ 33BLL 6h4i0382lon of the ddiletion of
title conpound rteg ield 66% was obtajned from

Ehhyreagt {qa [ e%%’i?fan ie%/??if%é%wé%%wﬁhwe]rﬁg?r e
SbriHnfr3tyd JHeparQaicRdopted 1ed .| ket es enee whxapplified by
5, 2y e el ar Lo, ot o 20, S AN o
20440) 2004w 2BemitAeHrp@p@ihd 20328 nd, FHp1d31285 a6,d colorless
c?il6. Hz, 1

'H-NMR (300 MHz, CDCl3)&: 1.28 (t, J = 7.2 Hz, 3 H), 1.75 - 2.21 (m,
3 H, 2.29 - 2.55 (m, 1 H), 3.65 - 3.85 (m, 2 H), 4.198 (s, 2 H),
4.20 - 4.28 (m, 2 H), 4.29 - 4.43 (m, 1 H), 5.03 (t, J =7.3 Hz, 1
H), 7.76 (s, 1 H), 7.86 (s, 2 H).

[0338]

Reference Example 98 2-[3,5-bis(trifluoromethyl)phenyl]-5-
(chloromethyl) furan )

To a solution of {5-[3,5-bis(trifluoromethyl)phenyl] furan-2-
yl}methanol (8.26 g, 26.6 mmol) obtained in Reference Example 85 in
THF (130 mL) was added thionyl chloride (4.76 g, 39.9 mmol) at 0°C,
and the mixture was stirred for 30 min. The reaction mixture was
further stirred at room temperature for 3 hr and concentrated under
reduced pressure, and the residue was partitioned between ethyl
acetate and water. The organic layer 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.

'H-NMR (300 MHz, CDCl;)5:4.67 (s, 2H), 6.53 (d, J = 3.4 Hz, 1H), 6.80
(d, § = 3.4 Hz, 1H), 7.76 (s, 1H), 8.07 (s, 2H).

[0339]

Reference Example 99 {5-(3,5-bis(trifluoromethyl)phenyl]furan-2-
yl}acetonitrile

A solution of 2-[3,5-bis(trifluoromethyl)phenyl]-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 mL) was stirred at 0°C for 1
hr and at room temperature for 8 hr. The reaction solution was
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.
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H, 7.33-7,38(m /H),12.07(s, 1H). 13 [0383]

Exanpl e 15

3-f3-[3,5-bis(trifluoronel]-2-oxoi m dazol i di n-
Togingsiepantis Pael 9D 88451 Lifa0 9pdpcoien chromatography
(hexane/ethyl acetate 90:10 - 30:70), and the obtained yellow solid

was washed with hexane to give the title compound (3.92 g, 48%) as a
yellow solid.
'H-NMR (300 MHz, CDCl;)5:3.89 (s, 2H), 6.51 (d, J = 3.8 Hz, 1H), 6.82
(d, J = 3.8 Hz, 1H), 7.76 (s, 1H), 8.04 (s, 2H).
[0340]
Reference Example 100 {5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
yllacetic acid

A solution of {5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
yl}lacetonitrile (1.90 g, 5.95 mmol) obtained in Reference Example 99
and 8M sodium hydroxide solution (5 mL, 40 mmol) in ethanol (20 mL)
was heated under reflux for 40 min. The reaction solution was
allowed to cool to room temperature, and concentrated under reduced
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
was recrystallized from toluene-hexane to give the title compound
(1.43 g, 71%) as pale-brown crystals.
'H-NMR (300 MHz, DMSO-d¢)5:3.82 (s, 2H), 6.49 (d, J = 3.4 Hz, 1H),
7.37 (d, 0 = 3.4 Hz, 1H), 7.96 (s, 1H), 8.25 (s, 2H), 12.67 (br. s,
1H) .
[0341]
Example 1 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid

[0342]
FoF
F
F
F
O
F \_——4
OH
[0343]

A solution of ethyl ({1-[3,5-
bis (trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate (6.80 g)

obtained in Reference Example 2 and lithium hydroxide monohydrate
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[ 0385] The title conpound (108 ng, yield. 79%

was obt ai ned from et hyl
3-(3-[3,5-bis(trifluoronethyl)phenyl]-2-oxoimnm dazol i di

n-1- yil propanoate obtained in Reference Exanpl e 17 by

&l 1At bodisitatirahydrofuran {0 Exdhptater, (280 pi)Nwaspstirred at
4% tgg\%%ﬁa'gu%%isg%g 36:l'1r ZThES&L‘éQ&tJ%nH)an’&ll@ wasgaa dd8d to pH 5
\Fggg@FugyggnﬂNehIGrqégggg}c acid solution, and extracted with ethyl

dedBra- Nidlt brgdasy Qﬂgéf‘w&sphﬁﬁﬂéd PMiACAElivat3d brine, dried
yl l oxy)acetic acid [O

011 LO l§8 A

SHLER Md}fﬁuS( glgynq_SJ[lgl su fate, a iltered. The filtrate was
Sbrdenitichttortengt by | grehenyl ¢ pombelihdi (¢.2704, (BL8@ gB%) as
obt ai.ned in Re erence Exanple 18 in
eI REL F 6 Fani de (20 ni) was added to a
Jsmmans?»mlMﬂt smnlgmhmmﬁde 1 80%(mn DiH),, 2.88 g)2.54 (m, 1 H),

i_met 0 a fher, stisrgin -
#\I or Sggmg% anO sg’di S‘:’m%hl of o%?:ﬂét’ate h@ (n? nd H) 1%, 52
3 AT ablutillfa)mrﬁnﬂlmb?r@m de, (2.H)3 9)84/\/e(rse adfél)eod 7.38d (s, 1 H),
H1e82m(}3(_,urf gjas stirred at 60C for 16 hr. The reaction
m xture Was al'lowed to cool to roomtenperature, and
W%l was added. The mnixture was adjusted to pH 2 with
ﬁ@é}&%t bak ?ﬁ- [@y gtgfﬂﬁfﬂf@uaﬁr&twm Pk 1o} 16 6 MRS 3-
ext. hyl acetate. 15 The organic | ayer was
-‘dH%’dfé%%)aé'fﬁWGrﬁ%d sodi um sul fate and filtered. The
fod49jate was concentrated, and the residue was
purified by silica gel coI um chr omat ogr aphy
(petfral elum et her/ethyl acetate 1:10), and
recrystaFlized from hexane-acetone to give the title
conmpounrg, (5.82 g, yi eld 51% as a white solid. 1H!M

(800 DI\/ISO d) 206-2.16(m 2 H), 3.33 - 3.54
i = 4.31 - 4.36 (m 1H, 7.01 (s,
2 7.11( 12 64 (s, 1H. 97.2% cc,

+5F 9% (¢=0. I\/EO 2C) [0389] Exanpl e 17

({(3R) -1-[ 3, 5 bi (trlff)Tuoromet hyl ) phenyl] pyrrol i di n- 3-
fe%%/é]) oxy) acetic acid [0390] OH [0391] A solution of

A solution of ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-
3-yl}sulfanyl)acetic acid (500 mg) obtained in Example 1 and m-
chloroperbenzoic 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 um, 50 x 20 mm; solvent: SOLUTION A; 0.1% trifluoroacetic
acid-containing water, SOLUTION B; 0.1% trifluorocacetic 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 B = 10/90), 5.40 min (SOLUTION
A/SOLUTION B = 10/90), 5.50 min (SOLUTION A/SOLUTION B = 90/10), and
5.60 min (SOLUTION A/SOLUTION B = 90/10); flow rate: 25 mL/min;
detection method: UV 220 nm) to give the title compound (471 mg,
yield 90%).

'H-NMR (300 MHz, DMSO-dg)d: 2.25 - 2.19 (m, 1 H), 2.40 - 2.48 (m, 1
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bi s(trifluoronethyl)phenyl]pyrrolidin-3-ol (7.45 Q)
obtai ned in Reference Exanple 1.9 in
N, N-di rsthyl foi mam de (20 nmi) was added to a
suspensi on_of sodi um hydride (60%in oil, 1.
W) Noft -Pét hy B f o nflimi defi{ 200 &% %) 3 at2 60cC. 1Af)t'er3 §l8| rr1°‘rf3g2 (m, 2 H),
fios2 30 4nbw, (odi M chloer cagetat@, (8. %8 gB.andbr, 1 H).
tetrabutyl ammoni um brom de (0.80 g) were added and
{f T xture was stirred at 60C for 1 hr. The reaction
maﬂplree 3wasl-al3l, evelk (tai€0abrdrethoOpieipepat tyle diand-
{1}5 l%act%‘o as quecpched with cool ed water. The
Y SRYM 3&0FE & diluted with water and adj ust ed
{@34#1 2 with concentrated 10 hydrochloric acid, and
the F ure was extracted with ethyl acetate. The
organifcH ayer was dried over anhydrous sodiumsulfate
ered. The filtrate was concentrated, and the
resifg was pu5|f|ed by silica gel colum
fchy o K u(@t hé{l acetate), and recrystallized
frbm hexaq;%( mto give the title conmpound (5.82
19 g, vyiel %yhlte solid. 1H NVH (300 Mz,
DI\/BOd)S 207- (m4 - 3.5 (m 4 H, 4.10(s,
iz% 433-435(m | H), 7.01 (s, 2 H, 7.11 (s, 1
12716 tislel clz'&npogﬁd 1984% mg|, ayield 6%5%9 (D obbaidddHrom

( 2
*?311393? Fa BT (G hes Rgr S BHLRDPRE VBRI 3
yl J sulifbhpy peciett a8 3@3]ainedCbh [(33@4En2s Txaapdel Uthyom péthod
| S 300 f 1- [3, 5-.bi
{'Jm Caulct)érgo{rr?}a I%ylg)‘;i ﬁ@ayl pyrr ol |n3|) n03 3(/I{}sul[fanyl) e
BCAMRC (3] dHebt BHSTeds) &y Bxéﬁrm-eZ JO ilm, s étlené- €40 3.56 (s, 2
@(' i) 7vas addeqnagsegus 45§‘7U1'40%3(§>mm3 )H)0f7 10 (s, 2 H), 7.19

one- persul fate’ conpound mg) at O0C, "and the

ﬁﬁrxtluﬁé was- 5§t|(PFed1éi -0C for 1 hr The reaction
phxdgire was extracted with $a ethyl acetate, and the
orgam c Ia r was dried over anhydrous magnes

AT 190 Pk b oo e ey S coH e Lain-3-
§D}sgil\f§nizhﬁaddttlbea@ﬁmound (291 ng, yield 93% as a
mgﬁ solid. 1H NWR (300 MHz, DVMSO-d6)5: 2.26 - 2.53

3.37 - 3.60 (m 3 H), 3,61 - 3.92 (,H3.97
1H, 7.08 (s, 1 H, 7.14 (s, 1 H), 7.18
sF13.26 (br, 1 H).

[0352]

The title compound (1.0 g, yield 77%) was obtained from ethyl
({1-[3,5-bis(trifluoromethyl)phenyl] -2-oxopyrrolidin-3-
yl}sulfanyl)acetate obtained in Reference Example 4 by a method
similar to that in Example 1.

H-NMR (300 MHz, DMSO-d¢)&: 1.97 - 2.06 (m, 1 H), 2.54 - 2.66 (s, 1
H), 3.45 - 3.68 (m, 2 H), 3.95 - 4.05 (m, 3 H), 7.88 (s, 1 H), 8.32
(s, 2 H), 12.69 (br, 1 H).

[0353]
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[ 0395] Exanple 19
({1-[3,5-bis(trifluoronethyl)phenyl]pyrrol ylfsulf
ryllacetic acid [0396] F OH {0397) To a solution of
optically resolved tR2 ,&AS, 300 z 5 - 10 o
Pamplsi §( {14 flBudriohetH ;mmtp%"i RIS e RXARYEHPE -3
yipﬁ@gﬁhylﬁﬁleebiéuﬁed in Exanple 11 in acetone (10
was added aqueous solution (5 m) of
- persul fate conpound. (500 ng) at OC, and the
m xtpre pas stirred at OC for 1 hr. The acetone was
evapor gted under reduced pressure, and the precipitate
was cgll ected by filtration. is The precipitate was
mashi th water and hexane to give the title
31y myOyield 999 as a white solid- H NWR
d05()2 09 - 2.55 (m 2 H), 3.39 -
3.60 (m 3 3. 60~<‘3 90 (.m 3 H, 3.98 - 4-11
(m?7. 08 (s 1H, 7.144s, 1 H, 7.18 (s, 1 H, 13.24
% 20 [ 0398] Exanple 20 (f1-[3,5-bis(uoronethy
0%¥Enyl]pyrrolld| 3- yllsulfonyi)acetic acid [0399]

OH 25 +104Q0} 16 compound (120 mg, 1eld 41%) was obtained from ethyl
5-Bi s(trifluorometh I% hen p¥rrolld|n

T oyt et R by 5@1@9%&1 HRY AL iin-3-

{BCRITEL 8§) ) QltratBesbidinExaip| e f3 rafse Ixampté efl Hyoa method

chlral arative HPLC (columm: CHI RALCEL G 50 mm
Eﬁtﬁugbﬁgeﬁ¥ Iﬁ@& hei et hanol i trifl uoroacetic

hi:—iNleSOWCQ@lﬁkl MEOHAY)G : 2. 6% F 68 60, 2 H), 3.67 - 3.72 (m, 1
H), 4.00 - 4.34 (m, 4 H), 7.92 (s, 1 H), 8.34 (s, 2 H), 13.35 (br, 1
H) .

[0356]

Example 6 ({1-[3,5-bis (trifluoromethyl)phenyl]-2-oxopyrrolidin-3-

yl}sulfonyl)acetic acid

[0357]
F F
F
F ¢ ]
N R n
F \——4
OH
[0358]

The title compound (520 mg, yield 69%) was obtained from ethyl
({1-[3,5-bis(trifluoromethyl)phenyl]-2-oxopyrrolidin-3-
yl}sulfonyl)acetate obtained in Reference Example 6 by a method
similar to that in Example 1.

H-NMR (300 MHz, DMSO-d¢)&: 2.54 - 2.62 (m, 2 H), 4.04 - 4.14 (m, 2
H), 4.44 - 4.49 (m, 1 H), 4.69 - 4.74 (m, 1 H), 4.94 (t, J= 7.8 Hz,
1 H), 7.96 (s, 1 H), 8.33 (s, 2 H), 13.63 (br, 1 H).

[0359]

Example 7 ({1-[3-fluoro-2- (trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid
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m/mn; detection nethod: WV 220 nut; tenperature:
35C) to give a conpound (tRl) having a shorter
retention time, which was recrystallized from et hyl
acet at e-hexane tO give the title conpound (143.7 ny,

O 37% . 5 1H NWMR (300 MHz, DMSO-d6)5: 2.36 - 2.48

2FH), 3.40 - 3.61 (m 2 ,H), 3.66 - 3.92 (m 2 H),
4.54 (m 3 H, 7.11 (s, 2 H, 7.20 (s, 1 H),
(&, 2 H. [0401] Exanple 21

, 9-bis(trifluaronethyl)phenyl]pyrrolidin-3- 10
y sul‘*@&};acet@ c acid [0402] FF OH [ 0403]
(i 1-[ 3%L/Bi s f | uor onet hyl ) phenyl ] pyrrolidin-3- 15

yl I sul fonyl)acetbg acid (390 ng, two kinds of

F@eQat es) obtained in Exanple 3 was subjected to

chiral preparative HPLC (colum: CHI RALCEL QJ 50 mm

| Dx500Fhenitit3e| sREwpEunfielddiemgt haifdid/ BT | s 6RERR]d from ethyl
201 -g4380042R0LL (e ¥ uBromb LIV )RRy BY rFoh MHh-3- _

det ection nethod: WV 220 nm tenperature: 35C) to give

B LEBRYD ATE teF RIPIRAPPRGI R AeSRERPCS St8RPIDIT VN8, bl
whiighrwes trear st Bkdrpaedi1from et hyl acet at e- hexane to

HRRr Posb b rr SRR e 5950 7 it £l °3 ks - 248 me 1 w0
3.68-(m22 M), 1386/ 3.33. 69, (MH)2 B)38 4. 3844 MO6E@ @n 3.52 -
f%lﬂozﬁ“'léxé‘% é.%'js.%% 285} 1 E)74 136997 (R, 11ab) 7 10 -

B-3A-(n3, B-Hi,sC-Abf [or dnBi hyl ) phenyl ] t et r ahydr of ur an- 2

[oé’dz)]pr opanoi ¢ acid [ 0405] [ 0406] The title
compound $239 , yield 79% was obtained from ethyl
Bxamplp38 50 HiJ@r Arpicird kb uenaneshehyaaretld ey ofdiras- 2

vV SREORENQRe ie QPiai ned in Reference Exanple 22 by a
nmethod simlar to that in Exanple 1 as a stereo isoner

M3&3dre. LO M ESI (+) wiz: 357 (MtH)+, retention tine
2.84 mn. [0407] Exanple 23

' hs(trifluoronmethyl)phenyl] pyrrolidin-3-

F

[0364]

The title compound (535 mg, yield 81%) was obtained from
ethyl ({1-[2,4-bis (trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfonyl)acetate obtained in Reference Example 11 by a method
similar to that in Example 1.

'H-NMR (300 MHz, CDCl3)&: 2.45 - 2.62 (m, 2 H), 3.45 - 3.64 (m, 2 H),
3.82 (d, § = 7.2 Hz, 2 H), 4.15 - 4.03 (m, 2 H), 4.17 - 4.26 (m, 1
H), 7.14 (d, J 8.7 Bz, 1 H), 7.28 (br, 1 H), 7.66 (d, J = 8.7 Hz,
1 H), 7.86 (s, 1 H).

[0365]

Example 9 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-

yl}oxy)acetic acid
[0366]
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10 yllsuifiny )acetic acid [0406] t. O H [0409]
({1-[3,5-Bis(trifluoronethyl)phenyl]pyrrolidin-3- 15
ylI'sul finyljacetic acid (234 ng, mixture of two kinds
of dlastereoners) obtai ned in Exanple 19 was subjected
al preparative HPLC (col um: CHI RALPAK AD-H 20
mm | Dix 250 nmi; sol vent: carbon
nethanol/trlfluoroacetlc aci d- 600/ 200/ 0.

(Y ; ow rate: 50 m/mn; detection nethod: W
2' ergature: 359C) to give a conpound
(tR1) hav a Oyter retention tine as the title

conpound (128.4 myPHiel d 559@ 1H NVR (300 MHz,
DNBDJd6)5: 2,36 - 2.46 (nf 2 H), 3.40 - 3.62 (m H),

? 23 ] eé‘lz7%h§££?5 ?élzfjg % %é ﬁl? ﬁ%;l%gb?ﬂyw]?heﬁygg%&&ol‘ldln—3—

YOKY) aexiais é3215 g) obtained in Reference Example 15 was

s scli3ed- ﬂﬂS&Jﬂfﬂﬁ&fBHﬂ%%@Eh%&ﬁdjh%nylﬂdﬁyr%ﬁh'E%é1é%lutlon was

yl)sul finyl)acetic acid [0

TYEIPY, Bt B FPRPRIGTOREL FYT ) ﬁényr@pyh?olrﬁ"—%ﬁtﬁos mixture was

yddesukbi e aaet ht) AGnd (RS4niBur8i wddl@nebnt i G8&er
of . s diastereonewif obtajned in

Exanpl e 19 wa , ,
Larbicect REC 3B Ehi A tSpr épardr’i Vas Fﬁdéd( &8l Hfﬁw:"%tamed residue,
éﬂd.RAbHﬁ&kﬁM}diwag A used 5o i 4sei veniatueatddnsodium
X|de/ t hanol /trif.l uoroaceti
ré’gﬁﬁﬁ? 2?%%"11\?)“ 2 o‘“xﬁthFEed bty PR, acetate (30 ol
x@t.ecThe rextebhbdyasWazbdd naitht eﬂperrea:tetdr brighCdried d¢wer

%ﬁgu% olﬁ%ﬁlle%qu&t &J)f 3? %119@93 d ggg/gfﬂ%a% s

€ | oconpoun ng, yl e
concentrated under reduced pressure to give a brown solid, which was

recrystallized from hexane-ethyl acetate to give the title compound
(1.85 g, yield 64%) as a white solid.

'H-NMR (300 MHz, CDCl;)&: 2.09 - 2.42 (m, 2H), 3.38 - 3.65 (m, 4H),
4.21 (s, 2H), 4.33 - 4.45 (m, 1H), 6.86 (s, 2H), 7.14 (s, 1H).
[0368]

Example 10 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid

[0369]
FuF
F
F
3 N 0
S
£ t::>*— 4
OH
[0370]

({1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
ylisulfanyl)acetic acid (210 mg, two kinds of racemates) obtained in
Example 1 was subjected to chiral preparative HPLC {(column:
CHIRALPAK AS(BF001l) 50 mm IDx500 mmL; solvent: hexane/2-
propanol/formic acid=970/30/1 (v/v/v); flow rate: 80 ml/min;
detection method: UV 220 nm; temperature: 25°C) to give a compound

(tR1l) having a shorter retention time, which was recrystallized from
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1H NVR( 300 MHz, DVBO- d6) 6: 2. 07 - 2.26(m 1 H), 2. 31-
2.47(m1 H), 3.37 -3.58(m2 H), 3.58 -3.72 (m 1H),
3.72 -3.83(m3H), 4.03 (d,J - 14.7 Hz, 1H), 7.14 (s, 2

gghyi7é%étg§éjﬁgia%g'gg(égGe %E%'title compound (68.5 mg, yield 33%).
'H-NMR (300 MHz, DMSO-d¢)&: 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{trifluoromethyl)phenyl]lpyrrolidin-3-
yvl}sulfanyl)acetic acid

[0372]
P oF
F
F
0
)
F \_’-4
OH
[0373]

({1-13,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid (210 mg, two kinds of racemate) obtained in
Example 1 was subjected to chiral preparative HPLC (column:
CHIRALPAK AS (BF001l) 50 mm IDx500 mmL; solvent: hexane/2-
propanol/formic acid=970/30/1 (v/v/v); flow rate: 80 ml/min;
detection method: UV 220 nm; temperature: 25°C) 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%).
'H-NMR (300 MHz, DMSO-d¢)d: 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).

[0374]
Example 12 calcium ({1-[2,4-bis(trifluoromethyl)phenyllpyrrolidin-3-
yl}sulfanyl)acetate

[0375]
F e F
F
] F
N 0
L:;f”s\mﬂq 1/2 Ca2*
-
[0376]

A solution of ethyl ({1-[2,4-
bis (trifluoromethyl)phenyllpyrrolidin-3-yl}sulfanyl)acetate (1.30 g)
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15 [0413] Exanple 25
({1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-
yI)squinyI)acetic acid [0414] OH 20 [0415]

El [3,5-Bis(trifluoronethyl gphenﬁqlligyrrol i di n-3-
PPEatAed Apl Refetance b Rl ey Hive f{ﬂdr‘f’%i\bd%( megghydrate

qh1dimapt ahe@&@fam)ydelaf@mﬁ@at@r Exanpl eod 8uwasasupiieetadat room
to chiral eparative HPLC col um: CH RALPAK AD-H 20
?"H%Fué%o ﬂ% %55 sT&evéﬁi‘ ti0% Bujture was adjusted to pH 5 with

dNoaqLdeeJumehh@delbﬁ:ntl atdrdoacetit idnac adéS&fH M5Rterdl vas extracted
% gl\{/evt)h 1 acg\{:a abree 5%@%;41%@’]@(:12% was was (é dcﬁl)saturated

Yrefipera o give  a tonpsun
haimeg drisbHoster anbyérdusomagneseies sihiatd,t Iaadcﬁrm;md, and the

GE5L A gl S s 1 CHD MEDUOLAT 100 )
395Q¢le§§7gi{1ﬂlqm% g) 3wgB dissolved in methanol (50 mL), agqueous
solution (10 mL) of potassium hydrogencarbonate (297 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 (50
mL). Aqueous solution (10 mL) 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
tetrahydrofuran (20 mL). The insoluble material was filtered off,

and the filtrate was concentrated to give the title compound (1.00 g,
yield B86%) as colorless crystals.

'H-NMR (300 MHz, DMSO-d¢)&: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), 7.62 (d, J = 9.0 Hz,
1H), 7.75 (s, 1 H).

[0377]

Example 13 3-{1-[4-chloro-3-(trifluoromethyl)phenyl]lpyrrolidin-3-

yl}propanoic acid

[0378]
Fi JF
F
Cl
N\:>"\_40
OH
[0379]

The title compound (2.66 g, yield 60%) was obtained from ethyl
3-{1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-yl}propanocate
obtained in Reference Example 13 by a method similar to that in
Example 1.

'H-NMR (300 MHz, CDCl;)&: 1.58 - 1.67 (m, 3 H), 2.10 - 2.12 (m, 1 H),
2.23 - 2.34 (m, 3H), 2.89 (t, J =28.4 Hz, 1 H), 3.19 - 3.46 (m, 3
"), 6.72 - 6.77 (m, 2 H), 7.37 - 7.40 (m, 1 H), 12.08 (s, 1 H).
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-3.85(m3 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] Exanple 26
(f1-[3,5-bis(trifluoronethyl)phenyl]Pyrrolidin-3-
yb3sai finyl)acetic acid [04|17] [0|4]18] g
0.-[3,5-Bis(trifluoroneth enyl ] pyrrolidin
é’ﬁ Sﬁy?j —é@rehla%tiw(iéf/l)ﬁgwrﬁﬁn%wlé PBF“YJV\}(?YLFrﬁéIédm 3~
of }ghcashet ecamias) obt ai ned i n Exanpl e 18 was subj ected
ﬁ&%i ral preparative HPLC (col um; CH RALPAR AD-H 20

x250 mni; solvent:

FeF
F
Cl
NQ"\,J(O
OH
[0382]

The title compound (532 mg, yield 66%) was obtained from ethyl
3—{1—[2—chloro—3~(trifluoromethyl)phenyl]pyrrdlidin—3—yl}propanoate
obtained in Reference Example 14 by a method similar to that in
Example 1.

'H-NMR (300 MHz, DMSO-dg)5:1.48 - 1.54 (m, 1 H), 1.56 - 1.73 (m, 2 H),
2.01 - 2.23 (m, 2 H), 2.27 - 2.32 (m, 2 H), 3.15 (t, J = 9.6 Hz, 1

H), 3.24 - 3.38 (m, 2 H), 3.48 - 3.56 (m, 1 H), 7.24 - 7.26 (m, 2 H),
7.33 - 7.38 (m, 1 H), 12.07 (s, 1 H).

[0383]

Example 15 3-{3-[3,5-bis(trifluoromethyl)phenyl]-2-oxoimidazolidin-
l-yl}propanoic acid

[0384]

-

[0385]

The title compound (108 mg, yield 79%) was obtained from ethyl
3-{3-[3,5-bis (trifluoromethyl)phenyl]-2-oxoimidazolidin-1-
yl}lpropanoate obtained in Reference Example 17 by a method similar
to that in Example 1.

'H-NMR (300 MHz, CDCl;)&: 2.61 - 2.78 (m, 2 H), 3.56 - 3.72 (m, 4 H),
3.81 - 3.95 (m, 2 H), 7.52 (s, 1 H), 8.03 (s, 2 H).

[0386]

Example 16 ({(35)-1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
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15 carbon di oxi de/ net hanol /trifl uoroacetic

aci d=850/150/0.15 (v/v/v); flowrate: 50 m/mn;
detection nethod: UV 254 nm tenperature; 35C) to give
31¢ompeuadiftizi2) having a longer retention tinme as
the title 20 conpound(102,9 ny,yield 52% . 1H NMR(300
W88 BVvBO d6)5;2.30 - 2.47(m2 3.61-3.75(m 2 H), 3, 75-
3,906m 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] | Exampl e 27 cal cium ({1-[4-chl oro- 3-

' onet hyl ) phenyl ] pyrrolidin-3-yl)oxy)acetate

[ 0421] A yellow oil (0.42 a) was

oblai n @Ld4-c loro- 3-

(tgifluoro vi)p.b%yl]pyrrolidi n-3-01 obtained in
Ref erence .30. Exanplg423 by a nethod simlar to that
in Exanple 17. The yel |l ow oil (0.18 g) was dissol ved
[A3%%t hanol (5 nd.,), aqueous solution (5 m,) of

pot assi upxdpRIsACASHoNAt £ 5(56. 9 ny) was added, and
the m xture was stirred at roomtenperature for 1 hr.

he (i enronpidyéy Bpeivat ey r 5o dife 3reki uéOwas obtained in
di s&ne@dEkdingRt hanoh N, N-WA he t AQUBOHSM SR UDDORL)D waB® added to a

nm.) of .calciumchloride (31,5 n was added, and. the
TEnSPE Ghes iy RIS, APt (el Bh Tt ntD. By 4 Ny

dhee 981 ¥ehhai@ie fYaPaiat @d evd. After stirring for 30 min,

sodium chloroacetate (7.50 g) and tetrabutylammonium bromide (1.03

g) were added, and the mixture was stirred at 60°C 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 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 (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.

'H-NMR (300 MHz, DMSO-d¢)d: 2.06 - 2.16 (m, 2 H), 3.33 - 3.54 (m, 4
H), 4.10 (s, 2H), 4.31 - 4.36 (m, 1 H), 7.01 (s, 2 H), 7.11 (s, 1 H),
12.64 (s, 1H). 97.2% ee, [a]lp = +5.9°(c=0.54, MeOH, 22°C).

[0389]

Example 17 ({(3R)-1-[3,5-bis(trifluoromethyl)phenyl]}pyrrolidin-3-

yl}loxy)acetic acid

[0390]
F F
F
F
0
|IO
F 4
OH
[0391]

A solution of (3R)-1-[3,5-
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the residue was dissolved in ethyl acetate (20 m,).
The insoluble material was filtered, and the filtrate
was concentrated to give the title conpound (155 ny,

L 0 LA AT %I
Referemee Pxafple3170iy &, Nodiethyl Z5rmant dég (2¢nmI] kps added to a

@us@%ns:.@nsgf (S%]dl%n %ydrldgg 097 ?170“:“ 11 SH) g) [4 %4%21\1—
Exanple 28 ({1-[4-c Ior03 tri
J iyl Fpyramgidied 420 B mL) say | $&°GH f ddyky a@@mr@nacf@r 30 min,

§ 8423 ch O Hd 424t The ki ?L%M%QH&%&y&aﬁﬁoﬂluﬂ bebflide (0.80

89% was obtained frome

¢} Merg- aftst o234 (the m1ere'\ama@y|syphw_l/|a]tp§9ﬂoﬁpal h-tg. The
ydagaibhanithaeelas ea1ablaknes dorcblReé efcﬁaﬂp ee@éﬂmh@e%and the
br}g %imet hod sim aé t,0 t hat OPL . IH-NWR (300

, &Bdﬁﬁ USTIGHE ug.ti}?c?%e wgﬂ:er2 §17e refcé:&oti x¥ture was
dH)Lut@d2@ith 3uahbr(and EldIJI)lsté’d &® pH32 #8 thnmcoRcddtrated2 -
Dot Tpte i) = Shei 050 Top ol B bR 2corace:
THe phreayi¢ phaver yi9 siribdnyvgmacindyffA26]sodB@OHu1[fe8274nd
ﬁﬁf%erggl 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
g, yield 64%) as a white solid.

'H-NMR (300 MHz, DMSO-d¢)&: 2.07 - 2.16 (m, 2 H), 3.34 - 3.54 (m, 4
H), 4.10 (s, 2H), 4.33 - 4.35 (m, 1 H), 7.01 (s, 2 H), 7.11 (s, 1 H),
12.65 (s, 1H). 99.1% ee, [a]lp = -5.9°(c=0.56, MeOH, 22°C).

[0392]

Example 18 ({1-[3,5-bis(triflucromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic acid

[0393]
FF
F
F
T
S
F \a—4
OH
[0394]

To a solution of optically resolved tR1l (AS, 300 mg) of ({1-
[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-3-yl}sulfanyl)acetic acid
obtained in Example 10 in acetone (10 mL) was added aqueous solution
(5 mL) of Oxone-persulfate compound (500 mg) at 0°C, and the mixture
was stirred at 0°C for 1 hr. The reaction mixture was extracted with
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.

'H-NMR (300 MHz, DMSO-dg)&: 2.26 — 2.53 (m, 2 H), 3.37 - 3.60 (m, 3
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(1m DMSO d6)6:2.01- 2.22 3 H), 3.52-3.85(m
2H),7.40-7.50(m (m21 3H), 1H). H),2.22 - 2.45(m
3.94-4.10(m 1H), 1 H), 0- 1/2 Ca 2+ [0430]

(0, wF4-Chlpro-3-{trnifLkugsronmet byl ) phenyl ] pyrdol i di n-
%P'yl%l'ggl i %'yl i cl{)écugagz 2224'%) Rk dnsoéfén%l@ y 714
28 vad) di s Ved 1 fneflRadol (qrr01lnk), aqueous sol ution
fdfbg7i) of potassium hydrogencarbonate (72.4 ng) was
added, and the _mi xture was stirred at roomtenperature
Foreientd (e [SoPveint (tRaS 1 ezaF6ithY etPheny 1 peroplidin-3-
VESuddenyWRsa @itssodyed i n met hanol (10 m ). Aqueous
g@%eg ion (10 m) of calciumchloride (40.1 ng) was

, and the mxture was stirred at roomtenperature
for Fn The sol vent was evaporated and the residue
was dilssol ved in et hyl acetate (20 m ). The insoluble
mat e was filtered, and the filtrate was
canc ated to give the 25 title conpound (172 ny,

aS, ygl | ow crystal s. "H NMR (300 MHz,

W - 1 (m - 6.82 (m [0431] 30 Exanple
31 potassium ({1-[2-gfl oro- 3-

f¢3dfH| uor omet hyl ) phenyl ] pyrrolidin-3-yllsul fanyl)aceta
te

To a solution of optically resolved tR2 (AS, 300 mg) of ({1-
[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetic acid
obtained in Example 11 in acetone (10 mL) was added aqueous solution
(5 mL) of Oxone-persulfate compound (500 mg) at 0°C, and the mixture
was stirred at 0°C for 1 hr. The acetone was evaporated under
reduced pressure, and the precipitate was collected by filtration.
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, DMSO-d¢)8: 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, 1 H), 7.08 (s, 1 H), 7.14
(s, 1 H), 7.18 (s, 1 H), 13.24 (br, 1 H).

[0398]

Example 20 ({1-[3,5~bis(trifluoromethyl)phenyl]lpyrrolidin-3-
yl}sulfonyl)acetic acid

[0399]
FaF
F
F
S
F =4
OH
[0400]

({1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfonyl)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:
hexane/ethanol/trifluorocacetic acid=800/200/1 (v/v/v); flow rate: 60
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[ 0432] [ 0433] A sol ution of ethyl

((1-[2-chl oro- 3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfanyl)aceta
t

e, (1.02 g% obtained in Reference Exanple 28 and IN |
TH{TESs AP FEHiiom Rythki B <8 G ohelBRF affiye; P>°C) to give a
tetpamlmdd(tHlUr aav{29 anshpruvas ttent bch atimepowhich was

T cti 1.Xt Uk .
SRR I o Bal, N1y RRaERAS R Lokt Wi e B cigre compoun
sttt oa; wirddt Ré%hi xture was extracted with ethyl
L eAt ?300T91ﬁz9:jﬂ\?§8—ﬁeia9:y%r.3&’a5 aghed W &) satyg ?{33%1 (m, 2

10 brine, dried over nmagnesiumsul fate and'fiite

- Bhd 3-R€ fi31Fat® wadlloohedhtT dt-€4 (® G W a? ykl 16w &iff) . 7.20

(893 mm) . 1Fhw yskl owrgil (160 ng) was dissolved in

nmet hanol (5 ml), aqueous solution (10 m.) of

$tUdsi um hydzooencar bonate (49.5 ng) was added, and
EkegngTeXx Ur g{1WGS, St d @618l udadchenaealu gy fy1iliiRe3-
TJ;}e | vent sevacgratedto 15 give the title

¥ rﬁ@%ﬂﬂy 56 Frﬁ,aifj:) |d 68% as yellow crystals.
1e+02VR (300 MHz, DVMSO-dE)5:1-73 - 1.89 (m 1 H), 2.15
- 232 (m 1 H, 2.97 (s, 2 H, 3.21 - 3.29 (m 1 H),

3.3 46 (m 2 H), 3.47 - 3.58 (m 1 H), 3.66 -
3.74 (MF1 H, 7.23 - 7.28 (m 1 H, 7.28 - 7.32 (m 1
H, 7.42 (:, 1 H). .2.0[0434] Exanple 32

lgEl- rifluey on'st hyl ) phenyi ] pyrrol i di n- 3-
y ,@g_\'éa@d[%%] F.F 0 14

The title ¢onpou MM nmg, yield 54% was obtai ned
friom et hyl

({1-[3-(trifluoromet ) phenyl ] pyrrolidin-3-y1}sul fany
iggommget ate obtai ned in Reference Exanple 29 by a

e ot 4 41 80,0 130 LA 10, A5, (300,

¥} suldoRit)RhcdBim ddd)d 3388 mg,3.t4b( KindHpf3r3B4mates) obtained in
Example 3 was subjected to chiral preparative HPLC (column:
CHIRALCEL OJ 50 mm IDx500 mmL; solvent:
hexane/ethanol/trifluorcacetic acid=800/200/1 (v/v/v); flow rate: 60
ml/min; detection method: UV 220 nm; temperature: 35°C) to give a
compound (tR2) having a longer retention time, which was
recrystallized from ethyl acetate-hexane to give the title compound
(136.6 mg, yield 35%).

'H-NMR (300 MHz, DMSO-~d¢)d: 2.34 - 2.57 (m, 2 H), 3.40 - 3.63 (m, 2
H), 3.67 - 3.89 (m, 2 H), 4.28 - 4.60 (m, 3 H), 7.11 (s, 2 H), 7.20
(s, 1 H), 13.57 (br, 1 H).

[0404]

Example 22 3-{4-[3,5-bis(trifluoromethyl)phenyl]tetrahydrofuran-2-
yl}propanoic acid

[0405]
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2 H, 3.45 - 3.59(In,IH),3.61-3.83 (m211),

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 Exanple 33

(J1-¢ hi s(trifluoronethyl)phenyl]pyrrolidin-3-

yll )aeeti c acid 0001 CH [ 0439] The title

co ¥d (110 ng, yield 28% was obtained from 1-

[2 trifluoromethyl)phanyl]pyrrolidin-3-01

bk ] 'eferenc- Exanple 30 by a nethod simlar

to . 1H-NWR (300 MHz, =13)6:2.16 -

2.2 =, 3. . 3.48(m 2 H), 3.58 - 3.76 (m 2
4.08 - 4.25 (m 9HH), 4.29 - 4.38 (m 1H), 15

f.%)@ﬁ]-7 15(m 1H, 7.18 (s, 1 H, 7.63 - 7.78 (m 1

. [OﬁﬁgﬂtlExan&Hm®oﬁﬂd3fﬁi@-h§,5y£e1d 79%) was obtained from ethyl
é %flu L%ﬂ% é%ﬁ% E%T%yf Iﬁgxgﬁgngéﬁydrofuran 2-yl}propanoate
obtained in Reference Example 22 by a method similar to that in
Example 1 as a stereo isomer mixture.

LC/MS ESI(+) m/z: 357 (M+H)*, retention time 2.34 min.

[0407]

Example 23 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic acid

[0408]
FuF
F
F & 2
0O
F 4
[0409]

({1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic 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 mmL;
solvent: carbon dioxide/methanol/trifluoroacetic
acid=800/200/0.2(v/v/v); flow rate: 50 ml/min; detection method: UV
254 nm; temperature: 35°C) to give a compound (tR1l) having a shorter
retention time as the title compound (128.4 mg, yield 55%).

'H-NMR (300 MHz, DMSO-d¢)&: 2.36 - 2.48 (m, 2 H), 3.40 - 3.62 (m, 3
H), 3.63 - 3.75 (m, 2 H), 3.75 - 3.92 (m, 1 H), 4.05 (d, J = 14.7 Hz,
1 H), 7.08 (s, 2 H), 7.18 (s, 1 H).

[0410]

Example 24 ({1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-3-
yl}sulfinyl)acetic acid

[0411]
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20F0' 11 [ 0442] A solution of ethyl 3-(5-[83,5-
bi s(trifluoronethyl)phenyl]tetrahydrofuran-2-yll propan
oate (13.4 g) obtained in Reference Exanple 33 and 1M
l'i t hi um hydroxi de solution (103 NI') in ethanol (340

: Fstlrred at roomtenperature for 4 hr. The

hydr geRori ¢ acid, and concentrated under reduced

: and th residue was partitioned between
Z 3 wagyer. The organic |ayer was washed
W th satur % dried over anhydrous nagnesi um
sUlfate, o and fi d. The filtrate was
concentrated, and th8obtained colorless solid was
fegrystal 1'i zed from hexane to conpound (10.56 g,
yi el 6% Lacemate of cis formas colorless
cryst af & [3HONIR((386 T ierameesyy) phsny Loy Lifin- 3y
21180 mMi Ry Hace®id. 88id (2324md, Mmitthre? 030 twd. oHd# %f

%gasj:eregmeorsr)'z %Fﬁl@%g@séfga%%le %%x‘gq.ﬁs gl:ééctecg"_t')o chlral

Bedpa28t 5% -HP13,(Selumn: CHIRALPAK AD-H 20 mm IDx250 mmL; solvent:
carbon dioxide/methanol/trifluorocacetic acid=800/200/0.2(v/v/Vv);

flow rate: 50 ml/min; detection method: UV 254 nm; temperature: 35°C)
to give a compound (tR2) having a longer retention time as the title
compound (101.2 mg, yield 43%).

'H-NMR (300 MHz, DMSO-dg¢)5:2.07 - 2.26 (m, 1 H), 2.31 - 2.47 (m, 1 H),
3.37 - 3.58 (m, 2 H), 3.58 - 3.72 (m, 1 H), 3.72 - 3.83 (m, 3 H),
4.03 (d, J = 14.7 Hz, 1 H), 7.14 (s, 2 H), 7.17 (s, 1 H), 13.25 (br,
1H) .

[0413]

Example 25 ({1-[3,5-bis(trifluoromethyl)phenyllpyrrolidin-3-
yl}sulfinyl)acetic acid

[0414]
FF
F
F
oo
S
F 4
OH
[0415]

({1-[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: CHIRALPAK AD-H 20 mm ID x 250 mmL;
solvent: carbon dioxide/methanol/trifluorcacetic acid=850/150/0.15
(v/v/v); flow rate: 50 ml/min; detection method: UV 254 nm;
temperature: 35°C) to give a compound (tR1l) having a shorter

retention time as the title compound (83.5 mg, yield 42%).
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bi s(trifluoronethyl)phenyl]tetrahydrofuran-2--1
-ropenoi ¢ acid 10 [0444] CH [0445]
3-i5-5-Bis(trifluoronethyl)phenylj tetrahydrofuran 2-

ropanoi c acid (25,0 racemate of _cis fo
ARk ey Hiex aniic Cei 44 Ofle. Sy dExeb Ay CHPTAr 2:46 (m 180,
@r:e7par at & e(mtiPeCa( cd .ben- THRKRPAR I-AS 3078m 13850Qm, 3 H)

| vent ;. hexane/ et hangl/acet i 0/ 10/.1

ztv%v/ \% ‘?fl olvfl/ ‘ria & ]8%1}1 ﬂa et ett’] g’n%?re{srfo& HQJV 13.23 (bz,
220 .nm tenperature: 300 to g| ve a conmpound (tR1)

idldg a shorter retention tinme, which was
recrystallized fromhexane to give the title conpound
Fxgmeds 46 Orleddverlis Gréfigogomet by NWREe390 1 pyrrolidin-3-
%’stu%?) clet@é scia90(m2 H),1.94 - 2.08(m2 H),

08-2.24(m1 H),2.30-2.50(m 1 H), 2.50-2.70(m 2H),
W49714.19(m1 H),4.97(t,J = 7.3 Hz,1 H), 7.78(s, 3H).
[ 0446] 25 Exanple 36 3- [(2R 5S) - 5- [3 5-
bi s(tr{i Tl uor onet hyl ) phenyl ]t et r ahydr of ur al} pr opanoi c

[0418]

({1-[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: CHIRALPAK AD-H 20 mm IDx250 mmL; solvent:
carbon dioxide/methanol/trifluoroacetic acid=850/150/0.15 (v/v/v);
flow rate: 50 ml/min; detection method: UV 254 nm; temperature: 35°C)
to give a compound (tR2) having a longer retention time as the title
compound (102.9 mg, yield 52%).

'H-NMR (300 MHz, DMSO-d¢)5:2.30 - 2.47 (m, 2 H), 3.38 - 3.61 (m, 3 H),
3.61 - 3.75 (m, 2 H), 3.75 - 3.90 (m, 1 H), 4.04 (d, J = 14.8 Hz, 1
H), 7.08 (s, 2 H), 7.18 (s, 1 H), 13.24 (br, 1 H).

[0419]

Example 27 calcium ({1-[4-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-~yl}oxy)acetate

[0420]
FuF
F
Cl
(D
0~ 1/2 Ca?
[0421)]

A yellow oil (0.42 g) was obtained from 1-[4-chloro-3-
{(trifluoromethyl)phenyl]pyrrolidin-3-0l obtained in Reference
Example 23 by a method similar to that in Example 17. The yellow oil
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0 koH ,044
303-(5-[3,5-Bis(trifluoronethyl)phenyl]tetrahydrofuran
- 2- yIipropancic acid. (25.0 g, racemate of cis forn')

tajned in | e, 34 was._ subj to chiral
D7 o3 Tob SSEDY o e e T BARL s 2GSRI 1 39%8560n (5 o)
ofiigoteskyenthydregyaned rohanel (scot ng) acdsda886d,1Gnl the mixture
I det gct

é%z%vs/t\i)rr?g %erg)t%%lfgen%%ég}ﬂg rkorvgt g:? Cl()qr{g% urr% dlhr%?nézv;fws evaporated
bz ithg ae$m1@ewasequlaﬁdtlmmetMn@h &ﬁag\L) Aqueous solution
E ‘}:[%SB@' L 728G Eﬂf%ﬂ%éa”&tspn%’ ) V&al hfd&e'dt | 8,8 QRO ure was

g, recovery rate H NVR
%IX£E§F631 ggpm.tgmggpqqﬁre2f¢g 1 hrog Thezsggv%nﬁ wgspﬁvaporated and
2hd8enidudbiddNdidsbdved: 1§0ethéa ége{.&‘&ﬁ) 1o mL)2( 5Qhé insoluble

qa?;rﬂél ﬂaqs?llyeygdisgndstpﬁ fqﬁyggg? Tgéaﬁﬁpgegﬁrated to give the
Bi{1k [3mpbolics (165 hgiC el hed®)phaenyd] ﬁ:@!ysﬂlalrs— 3-

opanoi ¢ acj 0450]. .15r 451]
HARE B b Pl Py o8 o GsZoBtaihidd Trawis (v 2 ®),
®t3Byl- 3:46 (m, 2 H), 3.70 (s, 2 H), 4.25 - 4.48 (m, 1 H), 6.69 -

3, |s(t fl thy henyl | pyrrolidin-3-yllp
%osfpzf}mlgétg bt ai° %gd :Jﬁ e’renﬂg "Exanpl e 36 by a net hod
Bi4#2lar to that in Exarrpl e 34, 1H NWR (300 MHz,

M T e IR TN

Jggldanpllacetig agidgO

[0423]
Fu
F
Cl
OH
[0424]

The title compound (2.30 g, yield 89%) was obtained from ethyl
({1-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetate obtained in Reference Example 25 by a method
similar to that in Example 1.

'H-NMR (300 MHz, CDCl3)8:2.00 - 2.17 (m, 1 H), 2.37 - 2.54 (m, 1 H),
3.22 - 3.55 (my 5 H), 3.63 - 3.78 (m, 2 H), 6.52 - 6.62 (m, 1 H),
6.74 - 6.81 (m, 1 H), 7.27 - 7.32 (m, 1 H).

[0425]

Example 29 ({1-[4-chloro-3-(triflucromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic acid

[0426]
FF

Cl
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(m (m 3 H, [0452] 25 Exanple 38
3-{2-[3,5-bis(trifluoronethyl)phenyl]-1, 11
di oxi doi sot hi azol i di n-5-yl | propanoic acid [0453] F
w t|t| e conmpound (0.23 g, yield 929% was obtai ned
et hyl
3-{2- [ Bb-thittaét ¢dridownron® .oy mypheiwit 10%1-wHoxbdalsot Krom ({1-

g‘—;c% Io'?:‘lo?lisbtyl]fiero eg:%ap_ﬁ?febI{%%%?ﬁI? cP gr ef}ﬁ%lfag%fl yacetic
SCid—LONIVRu(laDCInNHzamMQSdB}'& net82d- sjzmzlm(no tha) in Example
g43 - 2.53 (m 2 H), 2.54 - 2.70 (m 1 H),,3. 60 -

78 (m 1H), 3.82-3.96(m 2H), 7.73 (s, 2 H),
"H-gYR ( 6300 MH, Q&S@sie(é 2.01Hy.2.22 [@adphe, 322 - 2.45 (m, 1 H),

galcium pg- (f,r isf bnorone yl m@en(w 18ynp! ixdiog3-10,10 (m, 1 H),
%/I | oxy) acet ate [04‘5 _1 1/ 2 Ca 21- 045'7] A brown ol l

17%6 §; 2609, %a8) obtdi%ned’ f1bnie- f28) -

rsdasqr omat hyl ) phenyl ] pyrrolidi n-3-ol obtained in
Referen Exanple 42 b nethod simlar to that in
%§7°a}ﬂ3ré’mt i(f1el %6%3%‘03_(0. 90 g, yield 90% was
oht:aﬂmedolastr@lp ghenr @ rs 0l dich-B3F@my §lnef dyanaceidte
E&%ﬁ o) by a nethod simlar to that in Exanple 27.
(300 MHz, DMSO- d6) 5:

Cl

o,
\_‘40- 1/2 Ca?*
[0430]

({1-[4-Chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid (246 mg) obtained in Example 28 was
dissolved in methanol (10 mL), aqueous solution (10 mL) 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
residue was dissolved in methanol (10 mL). Aqueous solution (10 mlL)
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 mL). The insoluble
material was filtered, and the filtrate was concentrated to give the
title compound (172 mg, yield 66%) as yellow crystals.

'H-NMR (300 MHz, DMSO-d¢)®:1.85 - 2.01 (m, 1 H), 2.22 - 2.39 (m, 1 H),
3.08 (s, 2 H), 3.11 - 3.21 (m, 1 H), 3.22 - 3.35 (m, 2 H), 3.59 -~
3.72 (m, 2 H), 6.70 - 6,82 (m, 2 H), 7.33 - 7.46 (m, 1 H).

[0431]

Example 31 potassium ({l-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate

[0432]
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1.78 - 2.11(m 2 H),3.19(m2H),3.29 - 3.61 (m2H

3.72 (s,2 H, 4.30 (br. s,1H),6.76-6.96(m 1
H,6.98-7,16 (m1 H),7.32 -7.49 (m 1 H),7.47-7.68(m 1
gﬂ.F [ 0458] Exanple 40 cal ci um

(H&d 3- (trifluoronethyl)phenyl]pyrrolidin-3-

yfll oxy) acetate 104:5' 91

O g
\#4b-K+
[0433]

A solution of ethyl ({1-[2-chloro-3-
(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate (1.02 g)
obtained in Reference Example 28 and 1N aqueous lithium hydroxide
solution (20 mL) in tetrahydrofuran (20 mL) 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
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 mL), aqueous solution (10 mL) of
potassium hydrogencarbonate (49.5 mg) was added, and the mixture was
stirred at room temperature for 1 hr. The solvent was evaporated to
give the title compound (136 mg, yield 68%) as yellow crystals.
'H-NMR (300 MHz, DMSO-d¢)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 (m, 1 H).

[0434]
Example 32 ({1-[3-(trifluoromethyl)phenyl]lpyrrolidin-3-
yl}sulfanyl)acetic acid

[0435]
FF
F

Ot
\#ﬂQOH
[0436]

The title compound (104 mg, yield 54%) was obtained from ethyl
({1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate
obtained in Reference Example 29 by a method similar to that in

Example 1.
H-NMR (300 MHz, CDCl5)&:2.01 - 2.15 (m, 1 H), 2.39 - 2.54 (m, 1 H),
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1/2 Ca 2+ [0460] A brown oil (1.15 g, 66% was
obt ai ned from 1-[ 3-
(trifIuororrethyl)phenyl]pyrrolidin 3-ol obtained in

erence,s by t ho redost _
elexa%p?‘vé %VE)i tlts 3g4rr52'guﬁdg(}8 9? 38 § HSOO 42
das® dbt ail néd, 6336é pal .@3bfowe $0l-i €. $¢ omst: ﬁé bIFIOWng} 16.72 (s,

Vi@ od si r 4 @,t hat rl 7gy1- Ji-NNR
igﬂdd Febhod SR A 19\ halad L BX3EPLE 37n)
4,@.173(5 2H), 4. 36(hr.s, 111) 6 67 Hz, 1H), 6. 84(d, J=7. 6

33(atd, s (E2d o rrolidifd3-
Eﬂanéﬁ)e 333(1 [2(%1-‘% J(tg %1&%2%5]%%%%&@ o1131R23

{j{}lo"[ygaf?ﬂcf [aséFomet hyl ) phrrol i di n-3- vl | oxv) aceti ¢
A 3b ]

FhUF
@ouo
E

F F OH

[0439]

The title compound (110 mg, yield 28%) was obtained from 1-
[2,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-0l obtained in
Reference Example 30 by a method similar to that in Example 17.
H-NMR (300 MHz, CDCl;)%: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),
7.07 - 7.15 (m, 1 H), 7.18 (s, 1 H), 7.63 - 7.78 (m, 1 H).

[0440]
Example 34 3-{5-[3,5-bis(trifluoromethyl)phenyl]tetrahydrofuran-2-

yl}propanoic acid

[0441]
FaF
F
F o o 7
F OH
[0442]

A solution of ethyl 3-{5-[3,5-
bis (trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanocate (13.4 g)
obtained in Reference Example 33 and 1M lithium hydroxide solution
(103 mL) in ethanol (340 mL) 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,

and filtered. The filtrate was concentrated, and the obtained
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[0462] 10CH [0463] Thel e conpound (1.10 g,
63% as a pale-yellow solid was obtained from
1-[4-(trifluoromethyl)phenyl]pyrrolidin-3-o0l obtained
in R ference Exanpl e 44 by a nethod simlar ta th in
P85 135 T A h AR R Y SOLL T OTDIRans tFy Aivs gee Thtle
édmpd&nﬂ)(lﬁ 55lg; Pidd6l @6y, drddemade 18F (s Rord)), aé.@@lerless
&nl 1 FD 6.55 (d, J - 87 Hz, 2 H, 7.45 (d, J =
PRz e . [0464] Exanpl e 42
BL—@MR[ 43C(0c MIHfZL uenCdred HyI5pphehydq dyw r d1H)di A- 34 yt ip08pdm, 2 H),
D1y 2dya5} Al 0408) 7. 3pF= 2 NA-IM, 17 ), H2[9ﬁ6—6]z 78 g, 2 1),
omave reactlon contai ner were a
{p@/?rrol‘ll g9 nm8- | ¥or dp&rodte { G I5M B4 nét bey7et7l$ar€ér 3 H).
Eg,@@lon 800 1114 120 nnol) obtained in Reference
le 12, 1-brono-4- (trlfluoronethyl)benzene (0. 36M
Wlﬁo%e?‘h{a(ﬁé W wilén>-800 JAL; 288 gnol), sodium
Efﬁ@tﬂi@l@é&dﬂétﬁ%ﬁ)éhéﬂ;ﬂhtéﬁ%ﬁﬂyﬂQbfuriﬁJQZyZ}propanoic acid
bls(dlphenylphosphlno) 1, 1f - bi napht hyl (4.0 ng; 6.0
ﬁ%&ﬂ%, and ths(dlbenzyl|deneacetone)d|paaladiun(O)
j:ngF:% O gnol) at room tenperature in this
ord he container was filled with argon and seal ed
and '"dieted in a mcrowave reaction apparatus at 120C

for 67 n. After conpl etion of the reaction, water (2

gl \\Eﬂgreactlon mixture, and the mixture

lx_z\éqs e rac ed) 5 acetate (3 nl) to separate

arF organi c yer. acetate was evapor ated under
ed pressure, and the resi due was dissolved in

di methyl sulfoxide (1 nL) and purified by preparative
BPI C t& igiVé- é—%sdﬁrbé%m-‘spnﬁfcaz%lRil@ndém%\frrrﬁhﬂaraﬁuran 2-

¢1 dopasb ek Jd¥6n12@ d ke thtémateORROLM .folhe Slai@BH in Example
was evapor at ed d the obtained resjidue

i e GBR STk FanoH (EIOBTBRAToE bt b JGE B (RTRALEAK 2S 50
1y droeosiod emsod uebwém(4®ﬁxuhe/éﬁ&doumétlmscmmmo/1 (v/v/v);
roomtenperature, and the, m xture was sm}l rred for

Fow FRES X{ FHé™iBS HREGEFAPT 28 RAE hVY thya%ctrﬁ“‘é’FFéture 30°0)
acigi ve480cdnpdund4 0RIpr deling andshputef irdebyion time, which was

f% %y% %%E¥§EJ4@E m(ﬁ H{qugn%ive t%%opléfg:cbmﬁtéﬁh (12.25 g,

puri |ca Ion sys
recovery rate 98%)

lH-NMR (300 MHz, CDCl3)%: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),
4,02 - 4.19 (m, 1 H), 4.97 (t, J =7.3 Hz, 1 H), 7.78 (s, 3 H).
[0446]

Example 36 3-{(2R,5S8)-5-[3,5-

bis (trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoic acid
[0447]

[0448]
3-{5-[3,5-Bis{trifluoromethyl)phenyl] tetrahydrocfuran-2-
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15 col um: Conbi prep Hydrosphere C18, 19x50 nm ( YMO);
solvent: SOLUTION A; 0.1%trifluoroacetic

aci d-containing water, SCLUTION B; 0.1%

trifluoroacetic acid- conta| ning acetonitrile; gradien
¥Yamerapouo astA (?sfa_%ﬂrd&ﬁsaﬂﬂ@éﬂﬁfd&%f%%)w lﬁﬁdn’r”n BRcmpse
ﬁ@%ﬂh@ﬁé&t@@_w | N rB196¢)aradidd HALT (S&J.MH :ONHIRALPAK AS 50

3500 B0 S HT SPTT O APSELUT O S, &7 95F PGB (v//);

fMdw &S@Wﬂﬂdlﬁﬁﬁg-%t%tﬁaﬁﬁiﬁhodﬂﬂw GZﬁOmﬁ;aﬁ:emperature: 30°C)

SOLUTI ON. A/ SOL Bz98/2) ;. fl te: LN,
FRBP! N AEORB, (OB o 15108 LRGP TP vier which vas
cormpetadlisbcelfdon hdéxamg 26 diGeMBhartibisi sempound (12.25 g,

%&’d 79 %%W%%%F/S ESI(F) nfz: 288 (MH)+ [0467]
anp 3-

HNMR u6Y N RY | 94He g1 ] -Hpr rot i W Am3-31Her dpdhot -&48i dms 2 H)»
é}d)e[ Q4§9i4 (m, 1 H) Thﬁ 3‘0' U@ fPNROUNGaS . obtained from u),

% é yrrol i di n- épr opanoat e obt ai ned i n
refice® EXanpl & '124 a?ﬁd( 1 H), 7.78 (s, 3 H).

(@449‘]I uor onet hyl ) benzene by a rret hod simlar to that

SEEE & 0, £, 1 0P AL B, S B 3%, S

Ql}bkobénéicuoarcadS (trifluoromthyl)phenyl]pyrrolidiu-3-
%{Hbr opano ¢ acid [0471] 3-Thl/4 4 OH 10 [0472]

ditle conpound was obtai ned from et hyl
3- (Pyxrdl i di n-3- yl)propanoate obtained in Reference

1- br orms4-fl noro3-(trifluoromethyl)benzene by a net hod
SEm o that in Exanple 42. yield: 0.9 ng 15 LC M5
Fan ; W% LC/ M5 ESI(+) miz: 306 (M+11)+
[0473]

F OH
[0451]

The title compound (0.13 g, yield 47%) was obtained from ethyl
3-{1-[3,5-bis (trifluoromethyl)phenyl]pyrrolidin-3-yl}propanoate
obtained in Reference Example 36 by a method similar to that in
Example 34.

'H-NMR (300 MHz, DMSO-d¢)&: 1.54 - 1.80 (m, 3 H), 1.99 - 2.22 (m, 1
H), 2.20 - 2.41 (m, 3 H), 2.87 - 3.04 (m, 1 H), 3.36 - 3.60 (m, 3 H),
6.98 (s, 2 H), 7.08 (s, 1 H), 12.13 (br. s, 1 H).
[0452]

Example 38 3-{2-[3,5-bis(trifluoromethyl)phenyl]-1,1-

dioxidoisothiazolidin-5-yl}propanoic acid

[0453]
F =
F
0
F LLI
F ,S’O
N 0
F Lu_)>'~w\=-4q
OH
[0454]
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Exanpl e 45
3-{1-[2-fluoro-4-(trifluoronethyl)phenyljpyrrolidin-3-
yl) propanoic acid [0474] H [0475] The title

conpound was obt ai ned from et hyl pyrrolidin-3-:
yl ) pr op3hdat-écobtmaed i Refer %h @%ahp‘raes Pptaimed from ethyl

3- Ipzo[rmazbidls Lwlﬁluaﬁoxéet&utyaoﬁhmqnet h—}d:)obclﬁﬂzeﬂﬁtlﬁyhzalldln 5-
to that Ex 42._ Vi

Ve RestaRarbe tacagd i o roh ey ifide Al fy @ thsibd similax

tvitirat ipOHR¥GlpleERANpl € 46

%?I proganm [ émlg‘%(fd;ig gk rg%t h,@ 2%23@%"&%r,r9|.%ﬁ2—n'23.'53 (m, 2

Hbtléiﬂon“p@uml tmzasloﬁtajhéiﬂ) frometlmyl 1 H), 3.82 - 3.96 (m, 2 H),
3- ﬁﬁy{sr obi ﬁ'j n ﬁgzyl(gprlomgnogﬁ &phtaiped. in Reference

104 ]orm 3 fluoro 4-(trifluoromethyl)henzene by a

BRLNOG SoNEd A O (t Nat2d B XA cBedRy 1 WG | By dT8 alh-3-
LC%IIEI\%l anal yslsl pd?lt§/2>9(9r9/oLC7|\/|§ﬂr |)3(/d)n%1]zéy dlddin-3

YY) 3PBRTYY Exanpl e 47
304361 [ 3-facro-2-(triflucronethyl)phenyi]py rolidin-3-
yl I prppanoi ¢ acid 15 [0480] FF

o 1/2 Ca?
[0457]

A brown oil (1.06 g, 60%) was obtained from 1-[2-
(trifluoromethyl)phenyl]lpyrrolidin-3-o0l obtained in Reference
Example 42 by a method similar to that in Example 17. The title
compound (0.90 g, yield °20%) was obtained as a pale-brown solid from
the brown oil (0.94 g) by a method similar to that in Example 27.
'H-NMR (300 MHz, DMSO-d¢)d: 1.78 - 2.11 (m, 2 H), 3.19 (m, 2 H), 3.29
- 3.61 (m, 2 H), 3.72 (s, 2 H), 4.30 (br. s, 1 H), 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]lpyrrolidin-3-
yl}oxy)acetate

[0459]
F F
F
NQ'O \_qo
o~ 1/2Ca?
[0460]

A brown oil (1.15 g, 66%) was obtained from 1-[3-
(trifluoromethyl)phenyl]pyrrolidin-3-o0l obtained in Reference
Example 43 by a method similar to that in Example 17. The title
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[0481] H The title conpound was obtai ned from et hyl
3-(pyrn- 3- yi ) propanoat e obtained in Reference
Exanpl e 12 and 1- brono- 3-f | uor 020

fl t hy] enzene met hod mlartoth
Erreyai 'S8, A BEED ey pBepedngp e kA le bk Bhia rom
eher b&ngzﬁ%yos M- tESH( $3mirtfaz: +806a(tMER) Exr@A82p7 2%

1 | 8
Fﬁﬁ% %-Obf R oDrI}qutohyT ) phenyG_L] oxoglfl iRl y0I4) acat

Bioi 3-[9488] 2 HD, 01 [XB48UE. s, 1 H), TéTti(s} &l GOnp6uT d, 3-8.7
}(nzgi ﬁ;l,f*g" &% (¥asyoptajned %%,aﬂ\_dﬂ; te,ssly & fom gy,

(U913, 5- bi s(trifluoromnethyl)phenyl]-2-oxopyrrolidin-1-
Eﬂa}r%@@t &t e qbtal ﬂ?zq.ﬂlﬁo%ﬁh@%ﬁ%@fﬁ%%og—m?xy) acetic

od simlar to that in Exa
IME0- c6)5: 2.392.49 (m 1 H), 2.75 - 2.93 (m 1 H),
Eb4@§]- 3.57 (m 1 H, 3.75 - 3.90 (m 2 H, 3.90 -
13 (m 2 H, 7.93 (s, 1 H, 812 (s, 2 H, 12.90
(o L s, 1 H. 20 [0485) Exanple 49
= & hi s(trifluoromethvl)pheny py
roIi 3-yllacetic acid [0486] The title

conpow 7%/0 was obtained as a pal e-red
solid frcn{;j%rg\ {

f1-[3,5-bis(trifluo onEthyI)phenyI]pyrroI|d|n 3-

yi )acetate obt ai ned 9'h Ref erence Exanpl e 50 by a
fteRdd similar to that in Exanple 34. 1H NVM (300 MHz,

glvgso' E&Qé tle B com%ﬁb%(msié_w 1639 ?Qs a pad8- g@ilélw |§D)lld was
qptfgnf¢nprmH§—[@;gg;lflgoggpqﬁgylhphﬁnylépggrolgglgI3(9& optained

i) RedeBdnce %x@@pién441b§)a method similar to that in Example 17.
'H-NMR (300 MHz, CDCl;3)35:2.07 - 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]lpyrrolidin-3-yl}propanocic

52 (m, 4

acid
[0465]
b F
NQ’L‘QO
OH
[0466]

In a microwave reaction container were added ethyl 3-
(pyrrolidin-3-yl)propanoate (0.15M dimethoxyethane sclution, 800 uL;

120 pmol) obtained in Reference Example 12, 1l-bromo-4-
(0.36M dimethoxyethane solution, 800 puL;
-2,2"-

(trifluoromethyl)benzene

288 pmol), sodium tert-butoxide (16.9 mg; 168 umol), (%)

bis (diphenylphosphino)-1,1’ -binaphthyl (4.0 mg; 6.0 pmol), and

(2.8 mg; 3.0 pmol) at room
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6.96 (s, 2 H, 7.10 (s, 1 H, 12.23 (s, 1 H. [0488]
25 Exanple 50 3-(f1-[3,5 bis(tr |uoronethyl)phe
i I']pyrm-3- yllsulfanyl)propancic acid [0469] [ 0490]

The title conmpound (0. 32 77% was obtained as a
Egméar}@éppgv\}%&qla P¥HA" mTi_;‘.gqalyqontaJ.ner was filled with argon and

§|e§1;ér% Fl)gd51pfa$i1§tﬁ:é&| %?raOmea)th?@aéﬂmr aEgﬂ)aleaﬂm%%t Ib ®0°C for
opanoat e Qbt al I n er.erence
o, Pam tes Iohar T IR a4 Yt F NARTEhgt Sdded to
bz reBNBDam‘JGﬂﬁctui‘e B83and 2h8Imixturd whs 2:233cdé&d (whthlethyl
5 ||ke 2.75--2.84 . -
g%%ﬁ#%? §3 S%a?£§F? ga ?ﬁﬂanjck&a§%? 55E€ﬂ%% %ﬁ%g%%e was
evap@rated7®deﬁ3r84u¢ed prebamrd,o afidOBhe ses2def ,wap g2ssolved in

%?ﬂ thﬁlz Fuor 0- Et%%lrgif uor o@%ﬁle@%%pgr}?%l‘fe HELG to give a

higlkyppadey i Erantiidn] 0FgR2fining [gue3hyl ester formpfzthe title

éSﬁéHﬂ an OﬁhelséfvéﬂﬂJ%ﬁg g%aporated, and the obtalned residue was
(trifluoronethyl)phenyl]pyrrolidin-3-ol

ébﬁglﬁed im Fdapenctd Exanpl éMSQqIF?P@MSOéQ‘G“ myAragsde solution
SO@O@W?th§ a(cﬁg%’ é@ L%Qmousmpéiz‘ﬁu&rg ) &ld 88€ mixture

fter stirrin

he reactio
7 & Ha0E0 HOUPEN] SOQRUIIoEE (aB ey i Leh 1
hedFadubyl aradid yaeo hramade () NOind g ithed My pteparative

ﬁ@f f(1nsgrument Gilson Inc., High throughput purification system;
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=98/2), 1.00 min (SOLUTION A/SOLUTION
B=98/2), 5.20 min (SOLUTION A/SOLUTION B=60/40), 5.40 min (SOLUTION
A/SOLUTION B=5/95), 6.40 min (SOLUTION A/SOLUTION B=5/95), 6.50 min
(SOLUTION A/SOLUTION B=98/2), and 6.60 min (SOLUTION A/SOLUTION
B=98/2); flow rate: 20 mL/min, detection method: UV220 nm) to give
the title compound.

yield: 2.0 mg

LC-MS analysis: purity>99.9%

LC/MS ESI(+) m/z: 288 (M+H)*

[0467]

Example 43 3-{1-[3-(trifluoromethyl)phenyl]lpyrrolidin-3-yl}propanoic

acid
[0468]
FoF
F
N\:>'_\_4<°
OH
[0469]

The title compound was obtained from ethyl 3-(pyrrolidin-3-

yl)propanocate obtained in Reference Example 12 and l-bromo-3-
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stirred at 60C for 1 hr. The reaction m xture was
allowed to cool to roomtenperature, water was added
and the m xture was 25 concentrated. The residue was
diluted with ether, and the m xture was extracted with
i W Sdacapneiferlo RraeeneT vy aduridies Faperamas wWihed Frimple 42.
etdel., oagdpgacidified with 6M aqueous hydrochloric acid
solution, and the m xture was extracted with ethyl
Leafhpealyhts oPganr ¥ 9%y&r was washed with sat urat ed
be ive Esdripdn/ovepsantrdn bus magnesi um sul fate, and
}éé}ored. The filtrate was concentrated, and the
I'due was purified by silica gel colum

Exanquiet agr aptly- [(¢hExana)-6t liyti fHoetrahet!80:) 2Beny Uiplr@0) tdin-3-

jve th .tl e conpound (85 ny, yield 14% as a
gh&r"v%ﬁs?ecsaoﬁ%ﬁdd. 5 ' H ENTMR( 300 MHz, CDC13) 6: 2. 06 -
2028(Im 2 H),3,37 - 3.50 (m 1H), 3.50-3.66(m?2
HE3.66-3.78(m 1 H),4, 18(s, 2H), 4.28 - 4.38(n, 1

: -6.89(1141 H),6.89-6.99(m 7.11(m1 H. 1H
l o

N Q_\_{o

OH

[0472]
The title compound was obtained from ethyl 3-(pyrrolidin-3-

vl)propanoate obtained in Reference Example 12 and l-bromo-4-fluoro-

3-(trifluoromethyl)benzene by a method similar to that in Example 42.

yield: 0.9 mg

LC-MS analysis: purity>99.9%

LC/MS ESI(+) m/z: 306 (M+H)"

[0473]

Example 45 3-{1-[2-fluoro-4- (trifluoromethyl)phenyl]lpyrrolidin-3-

yl}propanoic acid

[0474]
FF
F
F
w:::>__\\__4?
OH
[0475]

The title compound was obtained from ethyl 3-(pyrrolidin-3-

yl)propanoate obtained in Reference Example 12 and l-bromo-2-fluoro-

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+H)"
[0476]
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[ 0494] Exanple 52 potassium ([1-[4-fluoro-3-
(trifluoronethyl)phenyl]pyrrolidin-3-yi)oxy)acetate
[0495] [0496] | SA solution of 1-[4-fl uoro 3-

trifluoromethyl)phenyl rol i din-3-ol %
Lo | 1 Rl &1 Brice bEk i 168 TP SToi) Pats ik pyrgel iin-3-
Eﬂoﬁ: sisspensi on of sodi um hydride (60%in oil,
%f in THF (300 MA at 60C. After stirring for 30
Fﬁ to the reaction m xture were added sodi um 20
chi er dacetate (4.21 g) and tetrabutyl amunni um brom de

(A6 , and the mxture was further stirred at 60C
i or . The reaction m xture was allowed to cool to
r oo erature, water was added, and the m xture was

concent r at'ed. m@ture was acidified wth 1M
aqueous hy chl or+¢€ acid solution, and the m xture
was extracted with ephyl acetate. The organic | ayer
Was;gwashed with saturated e, dried over anhydrous

magnesi um sul fate, and filtered. The ate was
concerileatétile ARFPeHRd rveasi @hBaimad FupPnfidw loy- pyired idin-3-

yﬂl aﬁ@i@%@giﬁé&‘)&n( h@f@zf@fa@t ﬁﬂhﬂ(éetlﬁt @anQ.—i;Qomo 3-fluoro-
give a brown ojl . . The obt ai ped oi

‘t4<tg1f§y°m@etawmwe§s Wt?'l mﬁeﬁlw nSF'mtliach&&ué%E £ lexampie 22,
wid 1at:i 002 (Ia;po m) of potassium hydrogencarbonate (1.65
]%)e_ggas g and, th> o xture was concentrated. The
10 dfé? %1 di PHF & *methanol (100 nli), aqueous
BoiMst iEsm({)lacofan;BOGJf(mabti um chl ori de (956 ng) was
aﬁ g and the m xture was concentrated. The residue
iluted with ethyl acetate, and filtered. The
Exdmplat 67 wasl ledAcBhitarat-ad (t ol fjiveeondichnli) phenledrnywﬁhidin—3-

: ¥ield4779 as a yell ow amor phous form ' H NMR
%@&%%F/Elrzm DMSO-d5)5: 1.93 - 2.16 (m 2 H, 2.99 -3.33

15 (4803
F F
F
F
NQ”\_QO
OH
[0481]

The title compound was obtained from ethyl 3-(pyrrolidin-3-
yl)propanoate obtained in Reference Example 12 and l-bromo-3-fluoro-
20 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+H)*
[0482]
25 Example 48 {4-[3,5-bis(trifluoromethyl)phenyl]-2-oxopyrrolidin-1-
yl}acetic acid
[0483]
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H, 3.33 - 3.44 (m 1 H, 3.76 (s, 2H), 4.22 - 4.42
(m 1H, 6.62 (dd, J =5.7, 3.0 Hz, 1 H, 6.74 (dt,
J-9.0, 3.4 H, 1 H, 7.24 (t, J =10.0 Hz, 1 H).
[0497] Exanpl e 53 potassium ({1-[2-fluoro-4- 20

(tri of onet hyl ) phenyl ] pyrrolidin-3-yl | oxy)acet ate
[0498] | F, [0499] To a solution of 1-[2-fluoro-4- is
(trif onet hyl) phenyl ] pyrrolidin-3-ol (500 ng)

opt a in Reference Exanple 54 in DVF (20 nl.) was
fadgethsgdiumbydri de (60%in oil, 120 ng) at 60C.

After stirning 30 m n, tothe reaction m xture

wer e added Soffi u ldr oacet at e (351 ng) and

tetrabut yl ammgni @am brom de (97 ny), and the m xture

WLl)s(s{lfurther 20 stirred at 60C for 1 hr. The reaction

dre was allowed to cool to roomtenperature, water

was adited tiahe ¢dwpomnstt (r.dlnwas tWicensrelttdnedhas a white solid
| I u h X -1 —

L e o R A e AP A Ty s eraines

y\}a]saqmghedomatlneétierefan@nﬁ:lEeHaﬂPb%l 4N Pl BNPeidgEoRsmilar to

hydr q_glhggglhﬁea%d solution, 25 and the m xture vvas
gxtracted with S‘ﬁ/@@lacet ate. The orgam cla

er
WadMBd (3G MESat B ) &r Zmé2 drd-éd &Verl dhmy rUbs -93 (m, 1
HRInNesizum swWf ake, 1amyd, f3.hseres, ooThe, f bl iy atxrgeas 4.13 (m, 2 H),
concentrat ed, and the residue ga Eurlfl eg by silica
B d§r uhmilohBorét byyr ZpHY (HerdindPEt iyl lafdtate 80: 20

f0485500) to give a yellow oil (311 rTg) The obt ai ned

lgelaadrg:( 3193nP%t Vga?f gzﬁ) rtl?}w tol}ner{?l 22 y(l% yrrindin—3—yl}acetic

dgidt ogencar bonate (101 ng) was added, and the m xture
6goncentrat ed to give the title conpound (352 ny,
W“Z‘i 51%9 as a yell ow anorphous form 1H NVR (300
DVBO-d5)5: 1.82 - 2.13 (m 2 H), 3.40 - 3.46 (m
3F49 - 3.81 (m 4 H, 4.20 - 4.48 (m 1 H),
.93 (m 11), 7.20 - 7.53 (m 2 H). [0500)
b4 cal ci um (11-[2- | uoro-5-
05p11 '3

j 10 yl ) phenyl ] pyrrolidin-3-ylloxy)acetate
Y3 0y 1! 0502] To a solution of
1-f 2-fl uor o=5- H

0]

[0487]

The title compound (0.33 g, 74%) was obtained as a pale-red
solid from ethyl {1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}lacetate obtained in Reference Example 50 by a method similar to
that in Example 34.

'H-NMR (300 MHz, DMSO-d¢)&: 1.57 - 1.81 (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 H),

6.96 (s, 2 H), 7.10 (s, 1 H), 12.23 (s, 1 H).

[0488]

Example 50 3-({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)propanoic acid

[0489]
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1o (trifluoronethyl)phenyl]pyrrolidin-3-el (500 ng)

obtai ned in Reference Exanple 55 in DVE (45 wi) was

added sodi um hydride (60%in oil, 120 ng) at 60C.

After stirring for 30 min, to the reaction m xture

wer eF added sodi um chl oroacetate (351 ng) and

t et r abfity¢l anmoni um brom de (97 ng), and the m xture

was fukther 15 stirred at 60C for 1 hr. The reaction

' as allowed to cool to roomtenperature, water

apd the m xture was concentrated. The

3 di d wth ether, and the m xture was
extracted w 1M i um hydr oxi de. The aqueous | ayer

was washed with ether acidified with 6M aqueous

hydrochl oric acid solGtion, and the m xture was

extracted with ethyl "acetate. The organic | ayer was

ywesdogd with saturated brine, dried over anhydrous

magnesj.um. sul f at e n I ered Th

concen I%attéghea%%ﬂptohegrgd 3%1 77%) Sqrafsf%)%dﬁg%d:@? gale yellow
g@lld: dgirommetindnét 6tr-d3hy léiﬂebtanéﬂe@meth&ét phenygddppprolidin-

I 0 5
g]s%ggaﬁﬁ)qj(r%SSEOX% oBWa du t(lédﬁs\ng?%enn%t ﬁ%%gple 51 by a
‘f)hodaqwbh%r g6l thabniy E@aWJ)e oft-pot assi um

W%Mﬁg?ﬁ‘&ﬁm&nab@sd—%%)mh was- @ldﬁd (mand H)hezrm(wrzezls (m, 1
was concentrate The residue was dil uted

Fet Har?6l (F1bikar) 2 Bhudods sof 4 dR- (467m P+ 6? cé‘1 SPuffr T H)
emori dest18n,Mp) Hyps3 addeds. endnt, he mi xture wes.84 (m, 1 H),
concentrat ed. Th I esi du obrl ute th ethyl
Actt dSe, 2alfityr 1 ?er‘%’d e\/\f?ﬁt ate ‘concentrat ed
{oagive the t|t| e conmpound (69 ng, yield 11% as a

el | orm . '
Yoy B (BT i S 2 -4 (e h%@%?%#agfn :
¢l H)xy)3c8¥7ic &i80 (m 1 H), 3.66 (s, 2 H), 4.23 -
@(&gz(m 1 H, 7.00 - 7.317.31 - 7.54 (m 2 H)y. [0503]

anﬂl e 55 potassium (i1-(2-fluoro-3-
FHhuor onet hyl ) phenvl i pyrrolidin-3-ylioxy)asetate 5

[O F,,CFFF[OSOS] To a solution of
1- , (trighl uoromet hyl ) phenyl ] pyrrolidin-3-ol
(500 ng) \ob a| d#n io Reference Exanple 56 in DM

(2P ntp was added i um hydride (60%in ciii, 120 ng)

at 60C. After stirring for 30 mn, to the react i on
%tUre were added sodi um chl oroacetate (351 ng) and

tetrabfp&ya{ muﬁnbhﬁndﬂ QA defl(xﬂiéong} and the m xture

urt her st | 60C. f ac
%rﬁﬁgt}éﬂ YES6 (?ant 0 roég—&f ﬁger% alned in
mafeefemsmaimtﬂdz SandintM MRt nlk)e msadMamﬁnamdwdrIue (60% in

di l yted w.th ether mxtyre, s
f’rg]%tea‘g i ¢ #)I\fSoglF%?ﬁ HydroR dfjor $§e aqueous areeaCtlon
nva:stwnaas Iwedev\n'iddedetShéium abdogereitfated (BhQ ﬁn%h/ﬁaéueous
aﬁﬁl’c' §?1lnijc§é 37 the Phe i@ WMeSwas furth
g%ﬁ act 8 ﬁ e?(at eﬂgg'he organic Igyer aZSO \Egs =
whbire wtt ﬁO%ﬁatfnratenr br Thee redriéen avigttuaphyal @dsowed to cool

PBOASSH %@QH@I& 38 iabesaged Eha thé tiddarvasas
concentrated, and the residue was purified by sili

§ERCIBIT@RA e hTHRaF BYRShY2T HEXaTERetHYt Sib6t at aéldscs%aomxture

wa:|9 éagg)acﬁ:@dgdrm aMyleQw @yhréﬁllhm .NMJhe Hageobs diayed was washed
Ol t hano

P ST ton 204 29 S P gt By ARG JBRE AP BT So8 selution,
BHd RS maddete waird ekbeadtedt umhvmyaoaceumttreat €thd @rganic layer
t tit 1.00 pm, | d
P S SRR bR R 0, ke lamens
.80 - 2.08 (m 2 H), 3.35 - 3.39 (m 2
162



10

15

20

25

30

H, 3.40 - 3.62 (m 4 H, 4.24 - 438 (m 1 H, 6.79 -

6.95 (m 1 H, 306.95- 7.05(m 1 H, 7.06 - 7.23

(m 1 H. [0506] Exanple 56 calcium ({1-[2,4-his(t_

: 1 uoronet hvl ) phenyl ] pyr olidin-3- yl)oxy)asetate
§0587E, afd308fered. ThEidtsataitwasncohcentrated, and the

:d:2, . 4- Dbl s(f itk yoronet n @bk A 41537 500
e T e RS SR LA T o B! Ak Rbnd
(rexaaddethwlodcarrty dlizd { 609PPh & 19iveobhaditae eepound (85
ot heshiT4d)ngsf 9rg3Q-hise ts@15 8¢ reaction mxture
wer e added sodi um chi croacetate (292 rrq% and .
HeMR (A4 ¥HAoF e orfi-d8 181 28y ™ard Hhem kture fad™ 1 -
fwat bep.sdi@d,ed af, 60@sf or3 shrm, Theiyr,eacis ofs,mM2xHyy €1.28 -

s allo t ol room-_t e re ter
‘\Qgg&edf“’ aﬁqt’h%'ﬁr?x_t Lﬁt"gg 1 IlD%ggn 'Z‘%%Jr_a?egg %evlvaﬁ)’ St
TEas dwe was diluted with ether, and the m xture was
ggltgr‘l\?\gt ed wth I Msodium hydroxi de. The aqueous | ayer

S shed with ether, and acidified wth 6M aqueous
Emegipdehbdroataasidn sollutlkohlueed3the m xt ure was

I ' ._The i r was
B B S e S P S e
AfPesium 7 5 sulfate, and filtered- The filtrate was
caoncentrated, and the residue was purified by silica

gé'-] edl utm chr omat ogr aphy  (hexane/ et hyl acetate 80: 20
g 0:1100) to give a yellow oil (162 ng). The obtai ned
Ot 60 nmg) was diluted wth nmethanol (10 u01,),

solution (10 m) of potassium

arbonate @45 ng) was added, 20 and the

m xture co rated. The residue was diluted with
met hanol (10 sr"), grqueous solution (10 nmL) of cal cium
chloride (25 ng) was added, and the m xture was
torpeéntrat ed. The residue was diluted with ethyl

acet at.ge, filtered, fiktrate was concentrated
to gi vz'g stoﬁgg%{ﬂtlléefeéoi%o%ﬂ%r& 8 ng, yield 30% as a 25

Vet i f3dwo aeme hdd ohery eyt e NVMR(-3001 M-, 0 Bl/BePEE5d11D5
ef%f%ﬁcénﬁxébyié'53-£H1THF2(45%Mbnha§ iadedStésa'sdﬁpéﬁsion of

m 4 H, 3.45- 3.69 (m 2 H), 4.34 (hr. s, 1 H),
Fodigm( Hydyide 960%Hm ofilh) 2.¥.900ipdTHD B0 Fj) It pP°¢s After
$ O509h;0rExX WPk np 7t d {thel 3cd sy hagt @) were added sodium
él%]{c{ffolﬁggg%}rrg t(r}l%/léggg)len%%i] gggggﬁtgrggﬁugéxﬂdxno@éggf é I(0776 mg), and
Mhd Iriknby df DX RYEROF iHiRréd Yak) 69°C for 9 hr. The reaction
%Jtd{rgrlﬁggg? ﬁf'ffé%'e?jojé‘g n('}lolo]l_ [t\lé n:?cgol?ty ltgl(r:q%rea uq:%, (v:!faQexg)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
give a brown oil (6.27 g). The obtained oil (4.81 g) was diluted
with methanol (100 mL), aqueous solution (100 mL) of potassium
hydrogencarbonate (1.65 g) was added, and the mixture was

concentrated. The residue was diluted with methanol (100 mL),

aqueous solution (100 mL) of calcium chloride (956 mg) was added,
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s Reference Exanple 60 in DMF (33 nL) was added sodi um
hydride (60%in oil, 198 ng) at 60C. After stirring

for 30 min, to the reaction m xture were added sodi um

chl oroacetate (578 ng) and tetrabu yl anmoni um br oxdde
{rbBhe)ixtamd vhe qrngenteatgdls e hepidee meeddatutsgcwith ethyl
dQaleNrand e 1EEAGE | OFndT (b UL MRS sALLRVEH h@e80) JiQe the

to roomtenperature, water was added, and the nmixture
ik ec 6PERTHCat 8695 FheYiekd dUS) was alivediet FIBPeEHeOrm-

1ﬁnﬁmh@om Mlisf QDMQ@Sd,Q)Str§C§§d- wi.th Y &oqwnz 99 — 3.33 (m, 3
ydr oxi de. The aqueous er was WaSh%S %h et her1 H . 6.62
I’159r1d3aér°’d*f3i -4 Wt ht 614 aq dfs AYbr dchFori t Hei'® X
ﬁiai utsi ens. "a,nda Johezpmixtyreewas exd,ractes. i t3haekhyll H), 7.24 (t,
51? gani c layer 15 was washed with
elaz’b | dried over anhydrous nagnesi um
[slmlgﬁatte and f||tered The filtrate was concentrated,
he S| . Was, pu y,silica gel colum
Alftenl %%?pop?%)g/gj(‘f\gﬁx(a{ﬁe %ﬁﬁ’ Bratile 80;20 - 0100) to
m&laoy@tdwlbpher(ﬂi png:)oll‘me ahyhiaved acetatfas
ed with THF (1114 aqueous lithium 20 hydroxi de
so4l ution (1 M) was added, and the m xture was stirred
af goomtenperature for 5 hr. The reaction nixture was
ac{dified with 114 hydrochloric acid, and the m xture
@ )

acted with ethyl acetate. The organi c | ayer
was Wast /Wlth satyurated brine, dried over anhydrous
magnelun‘ﬁgw nd filtered. The filtrate was
2:.t. Fconc trat\ﬂ‘(b 'Qj,ve the title conpound (7.7 ny,
yield 0.7% asapaeyellowoil 1H NVR (300 MHz,

m©33)5213-227(n2 ,285(s 3 H3.31 - 3,62

5 41 1 5.87
E;n 1 80%%“%“ °% i%fz él 3% £ (m[051I2-? Exanpl e
Bﬁrl[f@me{@ne[t(dylo)mhdmlﬁ [pamambrwlm-a ql y!-‘)o@ambbrmblqaised in
liéfeéfetnggl%{gﬁpﬁ% %{Zﬁ]‘%ﬁb&%‘p}%d QJLl d!ﬂQs Sadde)ioéxaﬂﬁt?th'yerlde (60% in

acl To a sol ution of
i1, 31 Ieaix iadoBRATGNOR TG ishidc i) Garbdhyhin,5to the reaction

Atk UQE Ameldagh ) phenwl EHYéfd%.'de%Be 3(331 ﬁapoax{fg)

obtained in 5 Reference Exanple 64 Dl\/Fg m L) was

ERIFeRUSBHITAAYE PERCE044 T ﬁ“gdvl anﬁltél%ﬁl)lx prepe@s’ further

Afstegsti rgdepgsd0r 0. Mne EQa&ﬁE%nrﬁ@ﬁiﬁfHWWbeélﬁd%ed to cool
wer e added sodi um chl or oacet a

TR PEBUT IRGRRSHT Gm BTG B eﬁg) andafﬁ)et RErisa UPe
dﬁﬁ:eﬁiuf.‘hh@I SThé rmlahea% diontdd withTheheéraahdothe mixture
RS 80 LR Ri5R%  T OO SR Wil g washes
wigsi cteevasardi lastiddfied huehhéM, aquubmsheydmcmhoelwasmd solution,
a\?mri% rt\?lv%tsﬁg)aﬂxteh w%g/l é}?&lalé%gyv?f@f( iegﬁyl Tahé%t%%‘?o%%e' @i’ﬁnic 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), adqueous
solution (20 mL) 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.

'H-NMR (300 MHz, DMSO-d¢)d: 1.82 - 2.13 (m, 2 H), 3.40 - 3.46 (m, 2
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with ether, and acidified with 6M aqueous hydrochloric

acid solution, and the m xture was extracted with

ethyl acetate. The organic |aver 15 was washed with

saturated brine, dried over anhydrous magnesi um

Bul faane, —ahd ¥ il et efl., Bh&Of +14 148t dmwas BondehPrated3 (m, 1 H),
th sj.du s purified by silica gel columm

?Pr?r:bormt%ég?a%ﬂyg(g?hyl acet at e/ net hanol 90: 10 - 50: 50)

{@®lve the title conpound (67 ng, yield 89 as a

yﬂlﬁzpqw agoLphays tgmz-%Q{i&kd\wR(Boo MHz, CDC13) 5: 2. 08 -
2.22(m1 H 2. 22- 2.37 (m1H), 2. 97 (br. s, 4

it ugponetgyliphenyl 1pyyEehidia-3rvHomy) seetate s, 2 H),
fodB1(d,J = 1.9 Hz,2 H), 4.32-4.40(m1 H), 4.56(hr.
5,3, H), 6.63 (s,1H),6.78(s,1 H),6.87(s, I H).

F

N\ (o)
F J\"f
o 12ca*
[0502]

To a solution of 1-[2-fluoro-5-
(trifluoromethyl)phenyl]pyrrolidin-3-ol (500 mg) obtained in
Reference Example 55 in DMF (45 mL) was added sodium hydride (60% in
oil, 120 mg) at 60°C. 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 60°C 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).
The obtained oil (100 mg) was diluted with methanol (10 mL), agqueous
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¢)&:1.81 - 2.11 (m, 2 H), 3.06 - 3.1% (m, 2 H),
3.25 - 3.37 (m, 1 H), 3.37 - 3.50 (m, 1 H), 3.66 (s, 2 H), 4.23 -
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(0515) 25 Exanple 59 calcium|[(1-(3-]
at hyl( et hyl sul f onyi ) am no] - 5-
(trifluoromethvi)phenyijpyrrolidin-3-yfloxy]acetate
[0516] O 0- 112 Car [0517] To a solution of
N-IB-(3- hyidr,oxy pyr+ ol.i3di fm) -lyH),57.31 - 7.54 (m, 2 H).
E(%g' f]l uor onet hyl ) pheny1] - N- net hyl net hanesul f onam de

.0°g) obtained in Reference Exanple 67 in DMF (30
Pramplea 85 agdedssedi Urh-hydilwheo(80% in oil, 177 ng) at
Mflﬁ‘mrgrﬁeﬁity'lﬁ ﬁh&%;lf %fyrgglf&l@r—ﬂ—?l 14w Beackion
m xture were added 'sodi um chi oroacetate (516 ng) and
t@1%dbut yl ammoni um broni de (143 ng), and the m xture
mas Ffurther stirred at 50C for 3 hr. The reaction
Fure was allowed to cool to roomtenperature, water
atided, and the m xture was zo concentrated. The
due was diluted with ether, and the m xture was

~ th &M sodi um hydr oxi de. The aqueous | ayer
was vva hed ether, and acidified with 6M aqueous
hydrochloric ac@- 0! ut i on, and the m xture was
@aq@ct ed wth ethyl acetate. The organic | aver was

d wwth saturated brine, dried over anhydrous

magnesTaim sgbusidn affel-bhdfupreeted. The filtrate was

Qllnl %E%@&hﬂ%ﬂeﬁ% ﬂﬁ§bg£&_r%@so@uf5dd ad) b ilne@ain

r onat ograp é' exane/ et h acetate 80: 20
Re@r:@@@)a Ewlﬁe§ﬁm s (B r); @aswd%fdeﬁaiihw\}wdﬁpﬂﬁ
&ifSterIénEEf atGGbs@n Af‘@er Higbri A aléghpbitmyr kbl € iAction
system col um: | NC Conb 5&)x20 am

ALt eanATEeNC R TP ToAqarar Bty g8 2

86t RO Rt st 1@mat &l deSQRYThEN BndOtHmixture was further
trifluoroaceti o acid-contai ni ng acetonitrile; g; d| ecp
to cool

shrred tobP i ho¥ SobTTI GReAFSeE LMoL BE ST 16,
b Ne oSOk B &N tAr SOLH AN wBs 94k, , add Z@annmxtm MEISCN

o gTO0r 8- 500k SRR UTT G 25 A ST O & g a0f° ™ixture

ﬁaschxnrac(:esmurthomwscs@_ummm@u@@/ 10%e PHeepUmlayepswas washed
t 2 |
H.f J}:’&gqe ?I?(i 'I%eldgg%ggg%ldéﬂ\oll{sgl Qgﬂg@ust @iyg!rgghlabﬂ&% LeYW solution,

iluted
and rthﬁetnhaﬁ@re @@Snﬁ’;traaﬁ@éomlstfscﬁt@wowe(@tm) §fe organic layer

ROL assihidm Py egenea Lomat ge ( 18- iE) oves gﬁgouﬁﬁﬂagﬁuaglum
m xture was concentrated. The resi due was luted 3

fit R tifet RAAOTLISTRE) | TRGUEBLISTASE! HET iPICE RT3 St a3d the

cab cddam,eBl i ide e 69 i 1Was @Qﬂ&ﬂ).luﬁﬂ%ﬁﬂﬁaﬁbgtwr@ was
Goncencs o Tnespesh e oy g ol L0 S oy, 130 ).
rBe gintainbe ¢il | (@O0cagpowsddf Tdtery w1yhe:h@tr&%)>1as1(a mL) , agqueous
FELLAG T P02 8L S S ML, (o m) g asce
€sd theHmixBuy wasScaﬂce(nnra3e&|)‘;o JyiYE thg ©glenpompdynd (100 mg,
%ﬁgﬁ%(ﬁl% aé’ba ﬁ%l%é 3{140 ?%o%g] ), 6,62 - 6.69 (m 1

'H-NMR (300 MHz, DMSO~dg)5: 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),
6.95 - 7.05 (m, 1 H), 7.06 - 7.23 (m, 1 H).

[0506]

Example 56 calcium ({1-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}oxy)acetate

[0507]
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[ 0516] Exanple 60
({1-[3-hrono-5-(4tifluoromethyllphenyl]pyrrolidin-3-
yljoxy)acetic acid [0519] F N/ OH [0520] To
a solution of 1-[3-brono-5-

(Fréfl uor onet hyl ) phenyl ] pyrrolidin-3-ol (500 np)

obt'ai ned in Reference Exanple 68 in DVF (16 m ) was
Faddg pdi um hydride (60%in io oil, 97 ng) at 60C

Afte |r/1ngfor 30 min, to the reaction nixture
wer e add s Ioroacet ate (282 ng) and
t et Fabut brom de_ (78 ng), and the m xture

vvasttl?red at 60C @on/aCAT. The reaction mixture was
@lslogyed to cool to roomtenperature, water was added,

and the m xture was trated h o

i1 ut 8% 7 FHSEIEr oF ol o REP i R b RERRSRY T SET Y WP REOLicin-

él—i\ﬂﬁscesiwm ydng#rd&id fﬁhﬁehﬂ:_(g:lée@HSE}lﬁp&E MSlnmatﬂe«iz@vimlh was

et her acidified wf Y d

S0 PO TaRCEHGE rhSRPUTS Sits C0 PR 8H BPEn GPHgE Scirring

Baetat ﬁtjn ,The eng an‘uacc:tllay ati xvas e wastre ¢ dae d hs sditugy atlbdroacetate
ri

R B

fieshduesmiasepuet f66d Pyr si hirca Tpel rea¢time mixture was allowed
téjl c%g%t chrr%%plyté g&aa%%/e gt h&y‘:-lterq'cﬁégtaﬁid%g 20na @iel@@xture was

e resridue wa eparative HPLC
¢anvsni oaesd .. T}@ I@@ndllﬁcwasHldgFau ¢f stighpethgiur PPAcERS grxture

\§§/ss %%ﬂa@lggdj mthYM; SRR PE R oS A THe 5a<§ﬁEou50X29eﬂTﬁas washed

sol vent: ON A, 2501%tr|fluoroac§ G ori , _
va:eﬁhd_e@bm:m amq']gac\;vgf.g:fed S@:UTFWCB“EOGS rochloric acid solution,

ixd rthlﬁ%%ﬁoo & ask deg:tf%%}'c%%ﬁxlﬁh%haéﬁn@mdddtbee grradi erganic layer
cycl e: mn . UTILON 3-90[/1
¥ eSeeUTTGR Aﬁéeﬁ}ﬁddaré%@o%éfd Ao B 9%%6.8%86%?““
ﬁ.ﬁ%a;ggl N F10£969 . ﬁhéOerﬂitlra(:SCﬂLaLﬂlo@ﬂcMSGJ:@ﬁl oand the
5.50_ mn Q.
S 880748 P ESALL CRI A7 SCF U R B2 B0 L6 P P S st
ZtSexﬁn/eVrdtlmyldetoed:Bte)rﬁmétOhodO 100) 220 giwHe Loyl i@ tqaré (162 ng) .

ﬁ' L 1?%833%%%%3%9 g?%ut%ﬁ @1%?'rrle@f¥a9!'>_§ 13()3 I7nL) ¢, agueous

3032;1@;11 (40 H)L) @flgot(@s@mmydr@gggcarlzpr@ge(r% :Enq.)b was added,
g&@%hgsmlgttwe Was80d&ntlakld. ThO3rdsSdubOnad]divasplwith

£ thare Lt sy -5 2EReRHS FEFBREIYIIPpRehyA] 7 POIT ditioside (22
MJ_:J Q) 86884 C ¢l €hé OP22hire[ P22 3poncentrated. The residue was
diluted with ethyl acetate, and filtered. The filtrate was
concentrated to give the title compound (188 mg, yield 30%) as a
yellow amorphous form.

1H-NMR (300 MHz, DMSO-d¢)5:1.95 - 2.04 (m, 1 H), 2.04 - 2.17 (m, 1 H),
3.15 - 3.45 (m, 4 H), 3.45 - 3.69 (m, 2 H), 4.34 (br. s, 1 H), 7.09
(d, J = 9.0 Hz, 1 H), 7.70 (d, J = 8.7 Hz, 1 H), 7.77 (s, 1 H).
[0509]

Example 57 ({1-[3-(methylamino)-5-
(trifluoromethyl)phenyl]pyrrolidin-3-yl}oxy)acetic acid

[0510]
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To a solution of 1-[3-nethoxy-5-
(trifluoronethyl)phenyl]oyrrolidin-3-61 -(1.68 g)
obtained in | o Reference Exanple 69 in UHF (129 m)
was added sodi um hydride (60%in oil, 386 ng.) at 60C.
After NHirring for 30 mn, to the reaction mixture
wer e added sodi um chl oroacet ate (1.12 g) and
ghutyyl amoni um brom de (311 ng), and the m xture

ed _at 60C for 3 hr. The reaction m xture was

o oto Bom 25 tenperature, water was
added, and e m re was concentrated. The residue
was diluted with eth®H, and the m xture was extracted
po31n3i M sodi um hydroxi de. The aqueous | ayer was washed

th et her nd, ac h.6M aqu h loric
\glm d s IS8$11 6 h& ﬁqu(t\gui‘%dwgp xf? alcdtqu ﬂ; o
ett:mﬂluacmﬁaﬂ@l) ifhm;o‘lr lgannethdyper tawmisic2d1washedbiathed in
t b h .
ﬁ%#r;?l & “ ere d%@vgﬁ% "i‘rpdt) %9%&&@998&&% dgide (60% in

e was concent r at
afig tise m@)s,latueomS Pird:f isedrbingsifbi c20 geln,cbbure reaction

SHonmt 9gra shga@lnﬁ(@ badoa%@geé eisa@ ﬁg afl 100) to

give the title conpoun yi e as a white
*sema@utzsaxrmnmm ?3@@%16@3@%3) gnd ZhGSle'QU%ES wag fyrther
1rr%d33t G@CSPongnﬂ hé E)D'fhe régctgl%n no'llfgure‘lw%g éﬁlov%d to cool

’%% roPmHyem}@r@gfrﬁ) wa[t@gzzﬁas B@@El’ algk tgie mlxil__l?lre was
Edrledn3rbt & onprphaldiGud- yA£ aihobyd Jwi®h S€her, and the mixture
%sglz%{i lég(r:‘é) twl[l%g)zghesnc}g ]ugly{lyé)r-[a (Jj.lggsgl ?Icg%.ll C(}uasC lgyer was washed
diﬂlﬁ-e(thbrpnmqjhﬁlkjmfﬂedllvaa:mb(BMyé.c_)ue!bus hydrochloric acid solution,
(4 SRR YRt 8 R0 Bho cgganic Lo
wailechsbedi wimth pdtidet b @%—Dﬂ, cidied 166 mgphadr @OCmagnesium

éﬁf rteSt érgﬁ gtfeggdBOTHEnfllttC}aq:Qewarse%%:QﬂtfﬂegdurSnd the

wWere adde um chl or oacet ate (48
retidhlsurys amrodiiash by Griildea (384 crgymn OPRECHFIRMYT e

W?e%ta%e'/é{:ﬁgl b6 fe. 23 bro.amd tYrdhay aateB80G foQ'l 117 mg)

. The reaction mxture 10 was aIIovvedto cool
?Iéfbrﬁbttéhﬁ%ﬁi &idr was @t lsrtefadl e, (Arfth)vh éMn?S?f%RUé \JvéEhlum

epieRnteatedt ibhe ( Inxiéli UR@SV\@&déﬁ;l Qhaltﬁ'ﬂa wikbuddwas stirred at
aqueous hydrochl oric acid solution, and the m

P BEPRA G WTOh Stiyl BStRCECLohaLGE Yan T AyApLtied with
WASHeshRtoMid Ricsal Warmd &demmredwaeob;mtetta@hymmashyl
nesi um.sul f ate nd fi tered |It .
%‘6%0%& r atid CTER ¢ ﬂ@yf NIRRT p"ﬂlrtthf guﬁa e\@%‘rc}:ge’ dried
gedr cohydnowchmamat sgura Ew £ hex ame/ éiht;dreaicet%tt% fBOtr6Qte was

s taghstd U YE L ed i deCOR (P2 F%wa% 7%) as a

EOCEE3100. @ - 2.39 (m 2 H), 2.58 (br. s, 2.74
&Pgngvmsm?o 'F&?Hz',_|)3c§d1 1532 5% (—'le é"7"l)m § IZ)O @“85 %,13*1%) 3.31 -

a@%(erbrﬂé #-Hp, %rG%H(s 411H)- 464375(% ¥H)586’§?§r 1 H),

6316 L)1 £05%7b2Exanml €63
3 chl oro- 5- uoronethyl)phenyl]pyrrol|d|n 3-
5 ly)acetic acid

Example 58 [(1-{3-[(l-oxidothiomorpholin-4-yl)carbonyl]-5-

(trifluoromethyl)phenyl}pyrrolidin-3-yl)oxylacetic acid
[0513]
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25 [0528] N\ _O p/ OHJ[05 29] To a solution
of 1-13-chl oro-5-
(triflucromethyl)phenyl]pyrrolidin-3-ol (1.0 g)
obtained in Reference Exanple 70 in DMF (38 ri) was
added spdigrPhydride (60%in oil, 226 ng) at 60C.
Aftgr Mlng for 30 mn, to the reacti on m xture
5 sodi um chl oroacetate (657 ma) and

tetraghut yl ammoni um brom de (123 ng), and the m xture

@ red at 60'C for 2 hr, and then at 80'C for 2
~Ihe eactlon rEi,xture was allowed to cool to room

t einper atﬂ\lr\e)’ was added, and the m xture was
cdncent r ated {) gsidue was diluted with ether, and
racted with 1M sodi um hydr oxi de.

%’&%‘g xture was ex
gueous | aver was washed with ether, and acidified
with 61 agueousidd dtydr pzhl anmcammOmokphdlmm,—m]m ) ddxbonyl]-5-

xtyre_was .extract wi_t h. et.h ace h [
o e L e T
Re’ﬂfgx@noasEmgﬂesﬁélmrslﬂmat(éﬁp I@ndWﬁsIa@e@dsoémgn hydrlde (60% in

e V‘@ %rdgc‘?”tk teerd st:aL‘gglrEFP%or e§b %Hw%g the reactlon
pur dIn By i 1 omat ogr a
@h%eﬁerﬁﬁdda@eﬁa@m@hzwmﬁt@ 0(3325\/@96 h@ndls title

E@%‘Bﬂ léﬂor&uﬁgbr&ﬁﬁ:{e (6% 89%5 @n@r% nﬁklturé%alyl\/@urther
(30 13)6: 2. 06 - , 3.26 -

f‘ﬁlrr,gdH;lt @0 g;gf@g 1 2ry) | Th@ 3gact14;>n4211{(m1re_[quf a@lwd to cool
garobrw%ﬁ&&u&gy ‘J‘atl@ra Wﬁs 8&1({@” and-l)thé a5§9|]lre7— WQS
anpl e , . . :
BIACATR RO 078 (19 GoF St AYF FRHERN FHYTT 0137 AR mixture
wdd @xrracedd ariati OM[ 81k FydrdxideF The7a@htods0332¢r was washed
ution

£ET) ARUBForBRRyIG SHeRS [V 61t aFeoss. Byppgiiagig, acid solution,
aid giheedixuRefwas egx‘e:a@tadp\ki_a:ts &thpl Tadet(E36 - I\/E)hevvasganic layer
PELRsfoa RSP P Pt U DHCELEE LT, O bpesion

ol fiite, aodthidtecadt i Ghenfiitnesevearse cmsreatsaﬁﬁdurrﬁs@ the

f(:gé 1(Hu%a§3§£ aﬂ&l(f%eélb}g)s i91 gat @élr %Q@ﬂﬁﬁﬁll %M'aggé atﬁ? g@thyl

mXxture was further stirre

Wﬁtaztn%metwlr 88¢19 on i RPUrte Wage athodd e oceRaungdo (67 mg,

{0018 BeIPEL 34 life@.ﬂ.owaérﬂrp\l‘\@ﬁs aglded, and the mxture was
poncentrate The m xture was acidified with 1M

MBS ) dFGe PR 160 i %P Sof ufd oy anid t e 2Ai xt ¥y (M

»e®7 exhrasfed )y, 3.32 - 3.61 (m, 4 H), 3.78 (br. s, 1 H), 4.11 (br.
s, 2 H, 4.16 (d, d=1.9 Hz, 2 H), 4.32 - 4.40 (m, 1 H), 4.56 (br.

s, 1 H), 6.68 (s, 1 H), 6.78 (s, 1 H), 6.87 (5, 1 H).

[0515]

Example 59 calcium [ (1-{3-[methyl (methylsulfonyl)amino]-5-
(trifluoromethyl)phenyl}pyrrolidin-3-yl)oxy]acetate

[0516]

0 12ca*
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with ethyl acetate. The organic | ayer was washed with
saturated brine, dried over anhydrous nagnesi um
sulfate, and filtered. The filtrate was concentrated,
and the residue was purified by silica gel colum
pHrlgimat ogr aphy (hexane/ et hyl acetate 90:10 - 0:100) to

) t 3 g
O o T e T R
Qtlgg'lgm:orgaqlqyl gherg/ll] g—lgﬁzl'(y}ﬁneghqrgascgfoga:pbde 4{13@ g) obtained

14n %fé%né‘e Iﬂ)xzam 1(.5%7' if- B ((@O gLf")waJa@ée(ﬁtsod:Luﬂ Hydrlde (60%
1 H. i 0 Exggple 65 [ 3-fl uoro-5-

i fqléorb?r%tww ?Eh%‘hﬂ | gyesl stlnrengyr%m BBt i P qRpgreaction
10834k wéﬂa’s%@he&5ﬁﬁ@hubhmtd&fceia{:§ fd160m@}y Send

trifl th lid b
A s
?_&H&'S::E%?ié@%wt §t§ld|3umrhyd1h:ced2ea(cﬁﬁ%1l Aivtdre ¥ai8aQowed to cool

rrin or re
T P e HAE SSHERU "Ed B T B SACR A TEby i us
t@taeabud yédnmbng umsbdoen W (@320ted))withndthere @wndt tipe mixture
efxlrﬁgg?éd %Jlltﬁrﬁg S%thIQQFJ&rOX?Eer TEQe &%@JE' ®Hyer was washed

ture was owed t cool” to roomtenperature, water
wﬁl adted; @m:bl atqaélﬁsred HEhnAY piRoaAt hugkerhlpréc acid solution,

M XtHEen as,; &Ckdi f é)?cdra\@'ttea WwiMraguePUS ddeechlm@ei §rganic layer
acid solution, and the m xture was extracted 25 with

AYRSRERUHIE STHEERGaRF P et el o ERBHOY 1o Ragries ium

Satisrat eghdrdin@er&d i ednover taaby dﬁ&l%oﬁagﬂle&iﬂdﬁl and the
sulfate, and filtered. .The filtrate oncen t ed,
Ht iRev? 2 UFdE L RALH B FR Py C8i PIFI&aF 8f“a§%?{ﬂ?%‘

(:rtm@miat/egm@plawe(cbeaamelzet Ryt : Aoet atEhe8@e20due rak0p)rified by

TR TG PR e
ﬁiﬁ&lcaﬁl&ﬁ) s(ymteﬂ H)qllﬁmngM(S Coblprept.BB-At t $-3) pm, 5020 mm;

%o an% %I%N'_% @ 1}6 %gkl%dl:facég:lg"aédafggtaljnllﬁ'); water,

6.62
XA B6 q{l(%sts;flluqma@ntm @czdct:@mfalmpen@@?ﬁﬂrl)lﬁﬁéler

LIRMERT chfre: 3-¥b! RXY)@eebtforel/8ol @A B=06¥i0), 1.00 min
(SOLUTION A/SOLUTION B=90/10), 4.20 min (SOLUTION A/SOLUTION
B=10/90), 5.40 min (SOLUTION A/SOLUTION B=10/90), 5.50 min (SOLUTION
A/SOLUTION B=90/10), 5.60 min (SOLUTION A/SOLUTION B=90/10); flow
rate: 25 mL/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
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.

'H-NMR (300 MHz, DMSO-d¢)&: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), 6.74 (s, 1 H), 6.89 (s,
1 H).
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[ 0536] A solution of (35)-1-[4-chloro-2-

(trifluoronethyl)phenyl]pyrrolidin-3-ol (2.66 g) obt

Ref erence Exanple 72 in THF (23 M) was added to a

suspensi on of sodi um hydride (60%in oil, 1.2 g) in

TeHEE81( 120 mi) at 60' C. After stirring for 30 min, to

e aghi X r N

E drl%aggtg e"f‘(’; E‘%‘? 0 % tetragut y)riarlr)l%“r%ﬁlyh]rﬁ rrrc()Drlnlcélen ’

yBB@(mg)letw@Otlﬁe mxture was further stirred at 60C

t@f104 hr. The reaction mxture was allowed to cool to

roomtenperature, water was added, and the m xture was

concemfrated. The mi xture was acidified with 1M
s_hydrochloric acid solution, and the m xture

act ed 15 with ethyl acetate. The organic |ayer

th sat yr at ed brine, dried over anhydrous

magnesi umsul #e, /and filtered. The filtrate was

cohcentr at ed, an\d/t%%resn due was purified by silica

gel colum chromato phy (hexane/ethyl acetate 80: 20

{082QI00) to give the title conpound (1.38 g, yield

43% NMR (300 MHz, CDC13)5:

205 - %%%%%L& gbflq [$ bt %/CF; (m 2 H. 3.44 -

$t65fl(w¢1rox2e¢19yl)@helsyl]wrzgl%@ﬁnﬁ Py, (30Q7g) gbwined in

lﬁgfegn%z ﬁ‘.gaméﬂe 6§ %F J(lti)mL 7433 4&leha éodl&ﬁ%yd%lée (60% in

hlﬁqﬂ¥539 25 Exangl e 67
31{5 9[73mﬂb u@ﬁr &DSC(t Mfi?bnﬁé?tﬂwﬁ-m) y PPt eiRahpdicae uFeaftion

1%%%{1%33'@ QE@@CHc:ﬁiel@;:‘sﬁd{LQ?]‘@]loroahce&:at? (282 éng)I Iand
ri unr onet Yy eny t et rahvdr of.ur.an- ropenogat
%e%@a Y amﬂowlngﬁ?l)u%t (P B i ANReFF SH uﬁga esgﬁred Ak
anet lebkhi wm., hY’ﬂE@)ﬁeﬁeti&a Zﬁx@urS wax AMDbyed o cool to room
?_t hanol “g’?ée#aaz%zow%? d?;ﬁg; hs’et hé{(ﬁ? e?gvﬁs\?\gg%centrated The
ad;sits.teedrak odphit2dwirt th |e|\121hleytdrm;hltd)m piwoing, wandextracted with
tr aje redu , r hdH‘Eh d
LA SIS A e,
ecg@xﬁl@dl wyer Gmsqwagmdlmphhml@r agid| %ﬁéﬁ@#a@eoﬁnd the

an%{]ﬁ e@zfralg el QL o ANYAY %Lﬂ:ﬁ%usi ogdidimgul frakeorfidienader was

trate was concentrated under reduced
prekedivé th THrt wistainedinthi £618%I9v¢rwaRhYRFous magnesium sulfate,

Eﬁ&rﬁ'fﬂ.tt@lrgﬁze@hérﬁm{k%)ﬁ@nﬁaﬁ @ickatrtdeed,i khe ﬂ@&@@ﬁldue was
g, y| eld 63%9 as a white solid. 1H NI\/R gsgg M cotate

(0.3
eaea%sesi . SELiragdely coymn ghagratosrarlyy, (hs
8093( m 023.-@0)..2 Bife residue was purified by preparative HPLC

(instrument: Gilson Inc. High throughput purification system;

_)_‘_)

column: YMC Combiprep ODS-A, S-5 pm, 50x20 mm; solvent: SOLUTION A;
0.1% trifluorocacetic acid-containing water, SOLUTION B; 0.1%
trifluoroacetic 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 B=10/90), 5.40 min (SOLUTION
A/SOLUTION B=10/90), 5.50 min (SOLUTION A/SOLUTION B=90/10), and
5.60 min (SOLUTION A/SOLUTION B=90/10); flow rate: 25 mL/min;
detection method: UV 220 nm) to give the title compound (27.6 mg,
yield 5%) as a yellow oil.

'H-NMR (300 MHz, CDCl;3)5:2.08 - 2.33 (m, 2 H), 3.28 - 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),
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(9,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]
Exanpl e 68 3-{5-[ 3- net hoxy- 5-
(trifluoromethyl)phenyl]tetrahT f 1 -yl}propanoic acid
T1OB43, 201)[.0544] A sol ution of ethyl
@5:551 [ 3- met hoxy- 5-

ri 1]I uor onret hyl ) phenyl ] t et r ehydr of ur an- 2-yl | pr opanoat
ExafD14 761, ({1-38-matsioxyobt bimidduproiREhe T e BN RIBF &L 7903~
‘?ﬂq”‘w‘f’ {4 gx?aoxi de (0.17 g, 4.08 mmol) in
et’hanol /water (20 m/5 nmr.,) was stirred at 25 room
t&¥Bérature for 2 hr. The reaction solution was
concentrated, and the residue was partitioned between
ethylQacetate and water. The aqueous |ayer was
adjuysted to pH 2 with 2M hydrochloric acid, and the
was extracted with ethyl acetate. The organic
ng}i,qgi ower anhydrous sodium sul fate, and
figd tered, dt filtrate was concentrated under
reduced pressure toHgive the title conmpound (0.34 g,
gd%(]i 79% as a white solid- 1H NWVR (300 MHz, DC13)5:
: -1.69(m 1H),

To a solution of 1-[3-methoxy-5-

(trifluoromethyl)phenyl]pyrrolidin-3-ol (1.68 g) obtained in
Reference Example 69 in DMF (129 mlL) was added sodium hydride (60%
in oil, 386 mg) at 60°C. After stirring for 30 min, to the reaction
mixture were added sodium chloroacetate (1.12 g) and
tetrabutylammonium bromide (311 mg), and the mixture was stirred at
60°C for 3 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
50:50 - 0:100) to give the title compound (1.86 g, yield 91%) as a
white solid.

'H-NMR (300 MHz, CDCl;)&: 2.08 - 2.35 (m, 2 H), 3.32 - 3.59 (m, 4 H),
3.82 (s, 3 H, 4.19 (s, 2 H), 4.32 - 4.41 (m, 1 H), 6.16 - 6.24 (m,
1 H), 6.39 (s, 1 H), 6.48 (s, 1 H).

[0524]

Example 62 ({1-[3-(thiomorpholin-4-ylcarbonyl)-5-
(trifluoromethyl)phenyl]pyrrolidin-3-yl}oxy)acetic acid

[0525]
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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,1,3.85
(s, ),4.06-4.10 (nm'1B), 4.90(t,3= 7.2 Hz, 1H), 7.01
(s, 1H), 7.08IH), 7.1.5 (s, 111). [0545] Exanple 69

3- (5-[ 4~freghoxy- 3-
(t r'%fl g@?g t hyl ) phenyl ] t k. hydr of uran- 2-yl ) pr opanoi ¢
aci d 46] (0.15 g, 3.47 mmol.) in ethanol/water
n/5 M) was stirred at roomtenperature for 2 hr.
ction solution was concentrated, and the
S ST6L partitdoned bet ween et hyl acetate and
ater. The agueoug | aver was adjusted to pH 2 with 2M
h)fdrochl oric acid,ggnd 15 the Plxture was extracted
with ethyl acetate. The organic |laver was dried over
drous sodiumsulfate, and filtered, and the

filtr ﬁ}d’f aV\lésll@ﬁ&ﬁ _Er af(ej B (WRd&torpeducads priesstoryt)e5-
ive e tit co n 0, .2 j e].d 889 S.. ite
(3OS S0 byt -4l gl °5Y iR Rellld
He @G effe Bxample26bizin 2AF21371)mL) 2wds ladded, §Fd{um hytinide (60% in
2.24 - 2.33 (m , -51 -.,2.59 . 3. .
%h5ﬁ 1&§O%gl éﬁ fg&%%]Aﬁﬁ%{ s&;gﬁ}qq:%g% %62@%?,H§? %ﬁ%’reactlon
161 :@iredyere idtlezsodiNm cila®aceTat® (4R4 2B)) . 2fD548)

tetrabutylammonium bromide (134 mg), and the mixture was stirred at

60°C for 2 hr, and further at 80°C for 1 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 50:50 - 0:100) to give the
title compound (519 mg, yield 45%) as a yellow amorphous form.

'H-NMR (300 MHz, CDCl;)&: 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 (br. s, 1 H), 4.09 (br.

s, 2 H, 4.16 (s, 2 H), 4.30 - 4.41 (m, 1 H), 4.66 (br. s, 1 H),
6.68 (s, 1 H), 6.75 (s, 1 H), 6.84 (s, 1 H).

[0527]

Example 63 ({1-[3-chloro-5-(trifluoromethyl)phenyl]pyrrolidin-3-

yl}oxy)acetic acid

[0528]
Cl

F

F
O f
; 4
OH

[0529]

To a solution of 1-[3-chloro-5-

(trifluoromethyl)phenyllpyrrolidin-3-ol (1.0 g) obtained in
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Exanple 70 3-[2- uoro-3-(trifluoronethyl)phenyl]t rahr

pfur- 25 2-yll propanoic acid [05491 A sol ution of

ethyl 3-15-[2-fluoro-3- (tri. a

romet hyl ) phenyl ] t et rahvdr of uran-2-yl | propanoate (0.55

Ry felrefide nbroinp lebT @i ime @MF n (Refré) ense 4BdaApbedid® hxdride (60% in

lejjt]:fglng:g} V\%dr ! g‘gl m&%t%:!‘: ftléf]%l% %?l Z):O Inﬂn, to the reaction

irred at room
nefpeearere afd@lﬁdzscrﬂrlumTﬁlé PEREELBRe sAXt POh NS

CaNGent L el thn i8R dot e gee$l SgMas s Rardhet hoped-babvestirred at

et hyl acetate and water. The aqueous | ayer was
eRfcuser® e, pprR WeRhatMBGdFDe A &FF ¢ THEi geagii@n Réxture was

&M pdudie c¥eSo X tbagd il tepér ity aAgsednatas ddedar ga@u the
| ayer was dried over anhydrous, éodi um

at
P e aS ARPCERETFT9% 1 ot &S EUR Bt aéi‘étoe dﬁr‘ﬁ’aer ether, and
flﬁﬁ m&duﬁé meetta&:tgsdvelt}hem Isbldﬁsum dmdmundde(.o 10e ga,queous

Ryd&¢®r2d Boid2s@hutiod, 1&14 mhelmiaz@lmao was 2e>t‘fH)act2d5Wlth ethyl

%Eeacsaf% ’T}%’_%agé"n]log%agér%%;ﬂé‘&%lt‘i ggtlgateéH)Brlneﬁ dried

vy a.nh?dfmp.ls( magneyiunf @gkfste, angxgh%.jqeéfeyll The filtrate was
g’?xf(gérit%aQé&' féﬂd%ﬂ&%é&hh@h%&'du&%ﬂ@&w Qiyﬂ,@en'g%'l éélumn

ropanoi ¢ acid [ 0552] ol uti on of

ehll%na[tsgrf@w f Ihﬁéia%tﬁw)%ﬁ%trﬂﬂe] @Bf%%hy&r of Ur d’ﬁ’ 9¥Ve the
t ¥ 1 DIeRBpeH € 7002 Ty,9vid18364Mals) a Obtaainnedli n

f | d | dr oxj d
EERCT Ry e Do PSS 5 6028 B, 1

at19 o@m temperatore §.a2 Z2mhrl Hheor eacts ol Bp] W.i6an(s, 1 H),
%/aqt, concg %rat ed, and the residue was partitioned

nedn &t acetate and water. The 25 aqueous | ayer
Was3cadj ust ed to pH 2 with 2M hydrochloric acid, and

r ct.e N
A S ER e T R i e s A
ahbbﬁy Iatcete@ acddd the filtrate vvas concentrat ed under,
giuled pressure to give the title conpound (0.66 g,
|98% as a white solid. 1H NWR (300 MHz, COC13)6:
<gl.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),

DOJ
[0532]

A solution of 1-[4-fluoro-3-

(trifluoromethyl)phenyl]pyrrolidin-3-o0l (3.29 g) obtained in
Reference Example 53 in THF (30 mL) was added to a suspension of
sodium hydride (60% in o0il, 1.58 g) in THF (160 mL) at 60°C. After
stirring for 30 min, to the reaction mixture were added sodium
chloroacetate (2.31 g) and tetrabutylammonium bromide (427 mg), and
the mixture was further stirred at 60°C 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

174



10

15

20

25

30

-2.61(m2H), 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] Exanple
72 3-15-[2-cyano-3-(tronet hyl)phenyl]tetrahydrof uran-

2-yl |l oropanoi c acid [ 0555] A solution of
weityletByl ede2atyan@h8-organic layer was washed with saturated
tHf| oro t of ur 2- t
SHPLETTRY AR L p A chrte? i puseanest e

Eﬁﬂt;mdelW1$uq9mph9tmapeddeaQ@)tng gesgﬁqﬁ)wRﬁtpgrqﬂqed by silica
§%ﬂ“%EHLA%W@H?bmS%égEQﬁh4 Wﬁéx&%%?e%hyifé%été&efguﬂno - 0:100) to

enperature f reacti oh sol ution was
corc aher biteld, crepaing ﬂﬁel?eﬁm dielda8Parti 7 i Gridgwhite solid.

betwrem @) bﬁé& 6@1%1 g€ andgwaterss The aqyeows2é ayer. éoasm, 4 H),

ad usted to mnth 2M hydr o hI aci n
Ufe %d@fe%tP%CTéb “fi (R et gc%fat% q%h@‘o@ggﬁfr705 e
ha¥8[4MH§,dIU§d over anhydrous sodlun1sulfate and

filtgred, and the filtrate was concentrated under

ed pressure to give the title conpound 15 (0.29

Bxantlel d5 00194 3as1womhist ¢t sof livdrohet NNRPR8OYL IMdrrolidin-3~
13)6;. 1.64 - .1.81 (m 2H), 2.02 - 2.09 2.16 - 2.24

%"f)) ?e%l.%d"c-ldz. 70 (m 311), 4.10 - 4.15 (m 111),

BOZRI(t, J= 7.2 Hz, 1H), 7.69 - 7.71 (m 211), 7.88 -

7.91 (m 111). [0557] 20 Exanple 73 3-15-

oro' -3- (trifluoronethyl) phenyl]

tetr rof uran2-yl }propanoic acid [0556] F. bH
] D’o\j
F
OH
[0535]

A solution of 1-[3-fluoro-5-
(trifluoromethyl)phenyl]lpyrrolidin-3-ol (2.46 g) obtained in
Reference Example 71 in THF (30 mL) was added to a suspension of
sodium hydride (60% in oil, 1.18 g) in THF (110 mL) at 60°C. After
stirring for 30 min, to the reaction mixture were added sodium
chloroacetate (1.72 g) and tetrabutylammonium bromide (320 mg), and
the mixture was further stirred at 60°C 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 80:20 - 0:100) to
give the title compound (2.83 g, yield 93%) as a white solid.
ly-NMR (300 MHz, CDCl;)3: 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 ({ (38)-1-[4-chloro-2- (trifluoromethyl)phenyl]pyrrolidin-
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[0559] A solution of ethyl 3- 5-[4-fluoro-3-
_uor onet hyl j phenyi | t et rahydr of uran- 2-yl | propanoat e
(0.52 g, 1.56 mmol) obtained in Reference Exanple 69
and |ithium hydroxide (0.20 g, 4.76 mml) in
ethaal) aettac @20dni /5 nil,) was stirred at room
rature for 2 hr. The reaction solution was
concentrated, 30 and the residue was partitioned
bet ween ét hyl acetate and water. The aqueous |ayer was
' %pHZWith 2M hydrochl oric acid, and the
extracted with ethyl acetate. The organic
| ay /er ed oyer anhydrous sodium sul fate, and
filtered,} an wltrate was concentrated under
reduced p sure ve the title conpound (0.42 g,
yield 88% as a yeI 0|I 1H NVE (300 MHz, CDC13)5:
los®1- 1. 80 (m 2H), 1-95 - 2.02 (m 2H), 2.09 - 2.13

(. m 2 ( - 2.59 (m 2H),

4. 04 .S’fiuf gnﬁ\% (§§)£[4 H}‘ﬁmz" 2 Hz, 1H), 7.12 -
Vtrﬁglpnromeq;hynpsemympser@mdm-n)a—o{ 06BEF Exaghfiadngd in
eﬁe@eﬁgénﬂﬂ \é 32 11§)}‘F]Ft (23 mL) was added to a suspension of

trifluoronmeth phen et rahydrof uran-2-yl ) propanoic
i 03é1jde [((55621}11 Ridel UtZ on 6 BEHY(120 mL) at 60°C. After

Sei2ihg- eBt haxyis; ﬂos the reaction mixture were added sodium
(trifl aoromet hyl E phenyl ] t et rahydr of uran- 2-yl | pr opanoat

ehqroggetaty, <§s7 FREbt &F Frt Gy A R B BB i Pé3 g8g) » and
and ikt hka ma@y‘iﬁgﬁhé&e stQricd Gt 2094 f@i‘ob)hf n The reaction

oom

et hanol / wat 2 was tlrre
P Fal o eaelrleﬁ* 8 H w?ﬂ* % ERmE “FSn (BT was added,
aohaeet nated,e and <tdsm:emesa*dma walse pramttmireonm apétineerd with 1M
eth acet at e .and _wat.er .. _The. 20 equs

eh/oS e VY roc oric. %%1d2m3]l]u%1r Odh%gérfl%%am g¥1§£e \(IX\@% extracted
Wnblt @rtbyﬂt\/a@ematteactr@e wmam:e:t hyyeacv@tsat«vesha’che\rl@hgamtcrated

Lavel WesedrdRd OXAAANDVALONS SSAULUMAY faLe £ @Rdrea. The

trate concentrate ,
Fieduess m%mcentbafgadvea@%etlﬁ trltaél@eﬁm@@nau{{)fl@zi gy silica
éle|d$1§§:@crﬁ%nét¥§£iﬂl‘§/ thlzécax?é/ejeﬁyi\'%ét%(%? Mrlzzo - 9:100) to
glVLe f]pe(ﬁ;rtlﬁ_bcomgo (123289'( mlep.pl) 4332) 55 2 Qelé.SM( ﬁ-Plld
%ﬂ:lgml_s (500 mz?%zﬁzclefrw& 054~ 1:2- dmmlH, H5, %Q(lgt— 3.48 (m, 2 H),
74 ‘13561”1|z 1) ) 7, %&%(adz 2p tE“? %Fg)l’ Zé’ %37 dg 1B
¢ OB63H, Exantd . R2, 3t {H,[ 3- pt hiaxyg2= 8.9, 2.4 Hz, 1 H), 7.56 (4,
trifl ugr rtl.etx_ﬁyl ) phenyl ] tetrahydrof uran-2-yl | pr opan0| c
171

C|&[60

[0539]
Example 67 3-{5-[3-fluoro-5-(trifluoromethyl)phenyl]tetrahydrofuran-

2-yl}propanoic acid

[0540]
F
Ei\
F el
FHF/ ]\D"\ j
OH
[0541]

A solution of ethyl 3-{5-[3-fluoro-5-
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[ 0565] A solution of ethyl 3-15-[3-nethoxy-2-
(triflnoronethyl)phenyl]tetrahydrofuran-2-yl}propanoat

e (0.21 g, 5 0.61 mml) obtained in Reference Exanple

93 and lithiumhydroxide (76 ng, 1-82 mmol) in

etdianabt sty 1 ( 3envil/ SetMahwas feranr2ed 1 hpromeawate (0.55 g,
{eég)%{ngi ro acfagﬁe% J'tl}{lRe?@].eer&%a%&!aﬂﬁlesG/|7,l'|£1f,1@n_l.i%§um hydroxide

concentrate an e resi aue was artitioned betmpen
61130l gac®tZd emahl iwaeshandhiwaigtie bt Mldy Pl wygs stirred at

fﬁgnP%EﬁﬂéEékd}@ oig B r2Mhydreghl Qi Godetibn @BE ddjddted to pH
m xture was extracted with ethyl acetate, The o

rgani c
7 ayieh WshURTGsELovEF Ay dPBHsCRUTRIRR ST rare " Hfiduced pressure,
iﬂ%fﬂﬁ%ggesfﬂﬁé hggtﬂaﬂtﬁﬁﬁéﬁﬁgmﬁétﬁfﬁﬁEﬁﬁmyatSi%%ﬁ?éignd water. The
reduced_pressure tqQ give the title. conpou =19 g._.
R COTORe =g VETIGW-LHh | 1RoF1 TG (300 W e aried over
bizs 6sddimd sullfHiR,( milddded, lah® thel f77tfane ey, 15

%?ﬁoc%fﬁfgt%c_} g%xrgi%gsr %d4én.:%%s‘21{r5ei. (()’]gqe( rl%'sll?:'_%?eé grhégg_s%.ld was
Be @G stal1itdd fGofhd:nelte Fiv@ Hhe tiHle Zomoounds (4932 g, yield

ii, 2H) .. [.0566].Exanple 76 3-{(2R 58)-5-[3,5- ,0 bis
%%%r)i falsu%r%lﬁleﬁehﬁf)}l%%enyl ] tetrahydrofuran-2- gl
IRt eHer obRstlhbd rle 66att 1 {0567 2H)M,Of.95 - 2.03 (m, 2H),
%ltﬁ g—g?.fél o211 5 -H (500¢ 1 6568y25Tena sobaitd anief (m, 1m),

bi B t (i f Puorbretihy | Y¥pnedylPteth-&8y dPofdifan? 23> (s, 1H).
g ppanoate (3.00 g, 8.42 mmobtained in Exanple 36 in
net hanol (60 M) was added a sol ution of tronmetham ne
FRargleq 688320 hioh§thaxYaadfer (5 nl), and the nmixture
\Bsi Sluok-bask 1af1 ) bReRy 1 1eERe Ry dr et rah-2- i} préhensial @cidn
was concentrated under reduced pressure, and the
6Bt ined solid was dissolved in et hyl acet at e/t ol uene
(10: 1,050 Inl), and concentrated under reduced
pressufe. The obtained solid was disrupted in 5
diisE' yl ether to give the title conmpound (3.79 g,
94

yiel %) a white solid. M 110 C Anal. Cal cd.
for” C. HZEE%E&: CO47.80; H, 5.28; N, 2.93. Found:
C £47.61; 4% 4, 2.99. [0569] Exanple 77

({5-[3, 5-bi s(trmet hpH) phen ] e ahydrofuran-2- 20
ngme]t hoxy) acetic acid

A solution of ethyl 3-{5-[3-methoxy-5-
(trifluoromethyl)phenyl] tetrahydrofuran-2-yl}propanoate (0.47 g,
1.36 mmol) obtained in Reference Example 79 and lithium hydroxide
(0.17 g, 4.08 mmol) in ethanol/water (20 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
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.
14_NMR (300 MHz, CDCl3)&: 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, 2H), 3.85 (s, 3H), 4.06 — 4.10 (m, 1H), 4.90 (t, J =
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[0570] -OH [05711 A solution of ethyl (f5-[3,5- is
bi s(trifluoronethyl)phenyl]tetrahydrofuran-2-yll nethox
y)acetate (0.28 g, 0.70 mmol) obtained in Reference
Exanpl e 97 and 1M lithium hydroxi de solution (2.1 m,
2.2 Hmol)) i 17 .8Lhé&mol15) 10799 (saslBt4 rr-éd &%, rldom
rature for 3 hr. The reaction solution was
adjusted to pH 3 with 1M hydrochloric acid, and
Beavrdsst PAtEd Suhderethogiicéd 20 pressure. The resi due
yes; MabtbtdeRedohetymert el ydrorceiate angdryedyic apdd
the organic layer was washed with saturated brine,
over anhydrous magnesi um sul fate, and -altered.
? filtrate was concentrated under reduced pressure
tqgglve the title conmpound (0.23 g, yield 88% as a
Solid. 25 1H-NWR (300 MHz, CDC13)6: 1.77 - 2.01

f(m 2{308-222(m1H) 2.31 - 2.57 (m 1 H,
3. S}m«\ , 3.78 - 3.89 (m 1 H, 4.24 (s, 2
H)F 428 1 H), 504 (t, u- 7.0 Hz, 1 H),
7.78 (s, 1 H), 7 84(§*ZH) [0572] 20 Exanple 78
fﬁi , 5-bis(trifluorometh )phenyl]tetrahydrofuran-2-
ylTacet , aca [0573] FN, [0574] A sol ution of
(5-13,5- E’ml@(iwmfQﬂJGﬂibﬂbtWI5)‘éﬁefﬂ%ﬁlh]°P4Mr&n 2- yi)acetic

?@ffkﬂh%rgégﬂhyl$pﬁén§ﬂ?¥ekr99§&¥d¥ﬁgahrbJ@iﬁﬁk@ﬁﬁﬁ%é@éaqﬁ|@D g,

5 and | Tadi um (10% on carbon, contai nhi ng wat er,
t sopyumod) mt@)mreﬁ Bt REferepsy Exerria S ls #pdr bHEtinde pygroxide

hydrogens ad nagpher &n altnaaenywLiEpenad e sf ar) ]xﬁaé’lrs,tlrred at
After confirmation of the conpl etjon oé}lt he reacti

BPITEERP PR FEalET o "ol LT SRS 1 FPUPELED dRg concentrated,
sonatpt FasetheunderpaaditéedePriessues. etﬂm mestaiiee andswater. The

%%?&:’?:?%?%ﬁ/l%%gié?gfs egi[e)ltgolfol-ll %é%fn‘ QIQPé/rlc 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
(0.25 g, yield 88%) as a white solid.

'H-NMR (300 MHz, CDCl3)&: 1.64 - 1.81 (m, 2H), 1.98 (g, J = 7.2 Hz,
2H), 2.11 - 2.17 (m, 1H), 2.24 - 2.33 (m, 1H), 2.51 - 2.58 (m, 2H),
3.89 (s, 3H), 4.04 - 4.14 (m, 1H), 4.84 (t, 0 = 7.2 Hz, 1H), 6.97 (4,
J = 8.4 Hz, 1H), 7.46 - 7.52 (m, 2H).

[0548]

Example 70 3-{5-[2-fluoro-3-(trifluoromethyl)phenyl]tetrahydrofuran-
2-yl}propanocic acid

[0549]

3

F\T j ; 0
f; i O
OH
[0550]
A solution of ethyl 3-{5-[2-fluoro-3-

(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanocate (0.55 g,

1.64 mmol) obtained in Reference Example 83 and lithium hydroxide
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35

t he obtained solid was washed wth hexane to give the
title conpound (1.01 g,yield 81%as a pal e-yell ow

solid. "HNMR (300 MHz, DVMBO-d6)5:1.60 - 1,85(m

2H), 2.05 - 2.25(m IH), 2.34- 2.48 (m 1H), 2.53 -

20 &3( @y 2493 7m3D) - 4Bhapplfpates, (20 1%/pt D) wap gtipred at

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.
'H-NMR (300 MHz, CDCl,;)5: 1.61 - 1.68 (m, 1H), 1.70 - 1.82 (m, 1H),
1.98 - 2.05 (m, 2H), 2.09 - 2.18 (m, 1H), 2.40 - 2.55 (m, 1H), 2.57
- 2.68 (m, 2H), 4.04 - 4.11 (m, 1H), 5.16 (t, J = 7.8 Hz, 1H), 7.20
- 7.25 (m, 1H), 7.48 - 7.53 (m, 1H), 7.69 - 7.74 (m, 1H).
[0551]
Example 71 3-{5-{3-(trifluoromethyl)phenyl]tetrahydrofuran-2-
yl}propanoic acid
[0552]

f R
F\g/lx;;Lurzo\ 0
F '\7_4\»4{
OH
[0553]
A solution of ethyl 3-{5-[3-
(trifluoromethyl)phenyl] tetrahydrofuran-2-yl}propancate (0.73 g,
2.33 mmol) obtained in Reference Example 85 and lithium hydroxide
(0.29 g, 7.00 mmol) in ethanol/water (20 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
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.
'H~NMR (300 MHz, CDCl;)d: 1.62 - 1.74 (m, 1H), 1.80 - 1.86 (m, 1H),
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, § = 7.2 Hz, 1H), 7.44-
7.54 (m, 3H), 7.58 (s, 1H).
[0554]
Example 72 3-{5-[2-cyano-3-(trifluoromethyl)phenyl]tetrahydrofuran-
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7.99 (s,1H),8.03(s,2H), 12. 27 (br.s, 1H). [0575]

Experi nental Exa The action of the conpound of
the present invention to inhibit the binding between
RB24, and retinal and TTR was eval uated using 20 the
Retli)mabp®BR4= BFRAELI SA (human type ELI SA) system shown

@, [0576] 1A: Coning of human REP4 gene and human
TR gene Human REI N gene was cl oned by a PCR
react’l usi ng human Uni versal cDNA (C ontech,

onecDNA) as a tenplate and the follow ng

pri’mery se o
5FATRTMMGTGXBTGTGXI:@TC—S NO 1) RE PL:
- ATATGCGCCCGCCTACARPAGGTT1: CT1YTCTGATCTGC- 3' (SEQ | D
k\@% 6ﬁ The PCR reaction was perforned according
e prot ocol attached to Pyrobest pol ynerase
( TAYARA sSdlut i@ of leEBy) . 3-Tibe [@btywanred-PCR pr oduct was

S e AR RO PG AR by D Qfﬁ“g%§§§§%%§%gsan34 g
i eQ,Q)mpéU $htmhneHeigdefandnet deompde Wit endesibhigE Jpdroxide
ga(% 'dmo@@dlxll\kgdhanghﬁv% t i eatied W hwé:ﬁ%tirred at

restrlctlon enzynes was subjected to agarose ge
EP@E (teBpRBR s foan2 dout TR GeRBEEMNA FoHaGHRM W ARaSOnCentrated,

ERE QHRr 8ds Atk Iwagapsﬁkﬁtqoab@%atdreaﬁD@%@ll(at:ktéte and water. The
(I'nvitrogen) digested with restrlct|n§r)n enzy mgf L1

ARG L21EF J1F0 "BAI S E8sPhr PHAGrT PYErbohTonic acid, and
ﬁﬁéxﬂﬁitﬁfé)%dﬂ?ﬁaéraa%ﬁﬂ base seguencet®fe.t hehd ragaent layer was
inserted into hIS smd¥}€ conflr to have

ﬂ%& 8aeﬁA?WP% 8u8b % 88& and ereglU and.FPﬁ filtrate
g&n eonasntctored ubyjea RCRced aatHssume use ngivieurhe tsitdlel compound

Eg?zg%ﬁﬁ‘i?ﬁmf é%:l onteeh, . QULCK-C one cDNA) as a

| owm ng prl mer set. TTRU:
@—NMAWT@@A@QB@TTU@ATCG@M@@B 2.08EQ % NGO, 2H),

%) 14 TR'z 2h5 | - RATATERFECCECT CATT O T GGEA BT GG ¢ ;,31H), 5.29

SEQ | 4) The PCR reaction was perfol uted

aecof df ﬁgzt%zrt H&) pr 6t ot ol 7alt adhedfi o P\Aobedt®1 (m, 1H).
pesyerase (TAKARA SHUZO CO,, LTD.). The obtained PCR
Eroduct was subH ected to agarose

rERcophor ebi s, A4l eeneidy | %woggwsmylameam Y Ppppiroturan-

geyie pAapardi ¢ ecaver ed fromthe gel, and digested with
\Rﬁ riction enzymes BalWH and Nati. The DNA. treated

the restriction enzymes was subjected to
0stl1% el ectrophoresis, an about 0.5 kb DNA
fran ent

F/f, O, 5
i N

OH
[0559]

A solution of ethyl 3-{5-[4-fluoro-3-
(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoate (0.52 g,
1.58 mmol) obtained in Reference Example 89 and lithium hydroxide
(0.20 g, 4.76 mmol) in ethanol/water (20 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

the mixture was extracted with ethyl acetate. The organic layer was
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was recovered and Ligated to plasm d ocDNA3. 1(+)
(I'nvitrogen) digested with restriction enzynes Benin

and Notl to give an 25 expression plasm d

PcDNA3. 1(+)/ hTTR. The base sequence of the fragnent

Apbed eari MydREs PIHSM Gulkssecofifd rifgderedhang the filtrate

R chedewt th dd@n@b} edqusequsneeuré 08 givéBihe title compound
Construction_of hurran RBP4- Hi s _expression plasnd

80ty Eitk \i88)i At rod§iLa¥i%ito the 3' end of hRBP4
g&mbyscRCIﬂH&eacmlgma usi m@ t—hE &o(nmeszm)o,n lobasAi2. 02 (m, 2H),

3.1 RBP4 n_th VE&-ITen ed |
80D T Bmih ol and P 5 o Porl g pi T her ad - Cukpshe £, 4.04
5' 4'IIAG(BMSGTIGTA'I4A?E?P&%G@T€G732 HZSEQ@) D 'NQ2 5)738 (m, 1H), 7.30
B?_I%qu ﬁB)TATGAATTOT TCCTTGGGATTGGTGAC-3 (SEQ | D NO.
Cﬁreactl on was perforned according to the
;ﬁﬁ@ﬂdcol attached to Z- Taq pol ynmer ase ( TAKARA SHOED
TD,) 0 _PCR product was purified
u5| lle 4 ?Jl{cs{:qz optal puri f| cation Kit (QrTAGEN), and
dtigle@tuédow’ﬂwlr)@éﬁﬁYﬂﬁ%ﬁabﬁWam i¥}) PARBRERRiacid
ThseONA treated with the restriction enzynmes was
subj ected to agarose gel (1% electrophoresis, the
obta & about 0.6 kb DNA was 6, recovered and i deat ed
an|as cDNA3 1(+) (Invitrogen) digested with
“E nmesOBar = and EcoRl to give
3)1( RB co having EcoRl site at the 3' end
of | aRBP4 gene. OH EcoRl site was introduced into
F TTR gene 3' end by PCR reaction using expression
E asm d pcDNA3. 1(+)/ hTTR prepared in the 20
above-mestliugned ¢A eadhya Beifpll@twedlmkyCOVP and TTRECO

| er T
B s e R O R a2 (88 TR ™) &
PCR8 mzmadt | ovitaiasdpér fRATREENER CBIEEPAG % aiie L pElpt 8t dlydroxide
@btﬂc hedot 95 Zmka a9 PR I?H'é’ﬂﬁ'h%?wa({%a}\% P JFRLEOvas lskrked at

he ‘obt ai ned. P product was purified using

CP P LisE e PERISY rf|°1r| %a&li -onTh 1T AREEN)CL kA AR dﬁfeﬁ’@&entrated

Whd htHeS&EEiﬁﬁé ﬁﬁseﬁﬁ’ﬁmﬁ oBaHbe tednEe o3} 1 aEEgaﬂ\Adnd water. The

treated with the restriction_enzynes S su cted to

3937 Ve 1§8FT (B a@PE%Y‘?dofrﬁoP%st ﬁ%h%%%%égoﬁ‘o%ﬁt“d' and

Ohé& ki tNA WS dx&&édﬁé&&landetﬂ}gafaedt&@e pl asenakganic layer was
3.1 |tro sted Wi, t J4ES 0

gﬁ%é’eé %ﬁ?y %‘%I'l"t 51gi ?/%e’pc gl%(e ﬁ%&the filtrate

hayiaugncEcoRitesd tuadar tdvnced prebsofrehTd R;Jg@nehe title compound

n_pl C 3.1(+)/h_R-H s having
Ta%#&% gggigqﬁ%? g %Sggelgr%gn ‘of human TTR was
iﬁ-é}bﬂar é@lo%yﬂizmsémlsﬁlé al s8/nt-het 8T @endHir agrfént 2.06 (m, 2H),

ont ai ni S 1tAg segpence,prepanasd by =25 anpgeali n
R BLPLTE Hhe o9 PERLCTE" 0, BPRIES. Py pleechin, 3.7

't he
ABovE et Dored HADKAB 1) 15§ htt, co_ T2 SEkDLH) s 1-22 (¢, 3
515 AATTCEATCATGATEAT GATCACEAGES 3iz, ( SEQ IR NO(a8) 7 = 7.8, 1.5

Hz, 1H).
[0563]
Example 75 3-{5-[3-methoxy-2-

(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoic acid
[0564]
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H SENL: .30 51- GGCCGCCTAGTGATGATGATGATGATGG 3" (SEQ I D
NO. : 9) H SENU and HI SENL were each di ssol ved
in TE buffer (50 W) at a concentration of 25
pnol e/ gL, heated at 94C for 5 min and cool ed gradual |y
to’ ro'én}_terrperature to give a synthetic gene fragnent
ni ng Hs tag sequence, pcDNA3.1(+)/hTTR-Eco was
h Ssted with J5 EcoRl and Notl, the DNA treated with
resbrl ction enzyne was subj ect ed to agarose gel
(1% &l et phofesi s, the obtained about 5.9 kb DNA
was r ere he synthetic gene segnent contai ning
the Hs tag seqlmlﬁce was |ligated thereto to give
[OBRsHi s expr ession plasmid ocDNA3.1(+)/hTTR-H s
havi n a 1o naI of human TTR
REF4- F §° Zsz ‘g‘éé’% ‘g‘b’(]asmqs E’ i¥+3/hREP4 Hi s
tmifmgoi-dbr&tmag) Mltetrmdﬁofumm%aﬂ}monmw&he REP£1 g,
uc g
g A e
6tz poesl Eo RinoahdirDreghphol A c{ krl mld Saghr 056 géirred at room

%N%rg:@fé rQRhoresi STh@%aEQ?oQbéd%Juﬁ’:@gn amﬂcoﬁcgni&khted and
was recovered. pcDNA3. 1(+)/hTTR-H s was Lﬁﬂ%gste

Wi Fepedis iwasi BAT eiApred I&%ﬁ?ﬂaﬁﬁlﬁ& &FTrats WeERYr- The
dfueR0ar rgellas(écg@us@eacﬁé qphor Astis, 2N.alﬁ9d1:&ﬁilQh'tlal 8eili, and

about 0.6 kb DNA was recovered. The fragne nts
s BIKFYER S St sxaefeteespa%%h&p?“e%fﬁt&n %s ic 13yer was
PERNAZvAL HyBBRYs HicstihaviuFades 4w fHddeded,0 anldethe filtrate
C -term nal of hu n R P4 0578 s 1C. Pr n
S FORETTREPAS HP’% REPAIE S V\e/astoe l?’%ssed tﬁgﬁg compound
H aeSt;yI €29 OApY esslaogeﬂ/@t emlidnvitr ogen) and
n.pl as c (+) BP prepared i
?Ihe ab vog %ntléegndet ’O'lg\IAA(‘:‘:’%oro!’{Q;I8 G :i‘hl-ﬁ r&o?gc 27 w1,
at2ach2dll ont, h8HFr eb3tly He2 053 e(mpr elé)s'l @n5§yst%rﬁ5 6(}0 #), 3.88
? 't“§ ‘5‘98”‘3‘3"4“6“7""@? 4g¢d 4 0fp LNE LXPEESSHPN.6 AR, 7 = 7.8
rans éction and t'ure for 3 days, the cu ture
Bapdihat Ant9 cort 4P nithg 28eer et ed/ expr essed hREP4- Hi s
giecovered. The culture supernatant was repeatedly
concentrat ed using VI VACELL250 (ol ecul ar wei ght cut
BfamrieK’ 6 \A-VASEY ~l@md diluted with 20 MM Tris (pH
B)s (twhel ebyortdt ybupiary12 £ bt vis/asubstat-2t-gd } pAdymridagsi d
was passed through TOYOPEARL DEAE- 650M colum (1 cmID
SComs ERAPLAR/ S “Cor por ati on) equilibrated with 20 mv
fosesjbuffer (pH 8) at- a flowrate of 2.5 roldmn to
al | ow adsorptgon and human REP4-Hi s fracti on was
obt ai ned by el ufi on { tlh 0-0.35M NaCl gradient. The
fractions we pted to about 5 nm using
Vi vaspin 20 (nollecul ar wei ght cut off 10K,
VI VASCI ). The<oncentrated sol uti on was passed.
t hrou Load 2660 Superdex 200 pg colum (2.6 amID
4 %Heabt/\e re) equilibrated with TES (pH 7. 4)
and elatgg with \TE§3~ (pH 7.4). The fractions containing
human RBP4-H s were coll ected and concentrated to
about 8 ing Vivaspin 20 (nol ecul ar wei ght cut off
1OK VI V. ENCE). About 8 ng of human REP4-H s was
é:ﬁ ned from 600 alL of the culture medium [0579]
| D. Prepar abiepied dfusen(JR,Bs)HeAm) SFTR was expr essed

Sl SR SRR T e D BB o0 o

ab&wememtommdaeMn%campden@G tim thehaprat dE6l mat tvéshedded a
to. the Fr eStvI 93. expressi on syst 6

o8 R rredlﬂorhnev\é%%ed{]‘ ? 2 g’t hSZ 42xgngéé%s%gln%K€£ P e and
transfeotion and culture for 3 days, the culture

super nat ant contai ni ng secr et edfexpressed human TTR

was recovered. The cul ture supernatant was repeatedly
concentrat ed usi ng VI VACELL250 (nol ecul ar wei ght cut

of f 10K, VIVASCIENCE) and diluted with 20 mM Tris (pH

8), vvhereby the buffer was substituted. The 10 Ilqw d

—— et b —p— p— n p— e = h b= o~ b=~ B A p—
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1E: Preparation of human TTR-biotin soHuman TTR

prepared in the above-nentioned 11) was | abeled with

biotin using Biotinylation Kit (Sulfo-Gsu) (DWNDO
LABORATORI ES) according to the protocol attached to

£he Wixturahere sy 1 Roehm tTTREN Gtar@eRat it d9ar édir -HuRem solution

HdR Sl eRUries: LeReAt QY .c§ ONCRRLFa] Qﬂud«lfthago%a)i&}@ﬁl folid was
6. (nol ecul ar wei ght cut off 10K, VI VAS%DENCE)

S
8 $ IR G iR e B InRPREHICASO L WS &8V Lhe b erd §°ncentrated
gHddst irdedtedd phleslikgui !ﬂ'héé\laﬁ)ﬂilllndﬁaﬁbwdt ka5 0disviuNa&CGh

t.0. human R con entrati n of 2.0 noim h aqueq o
B RIHFPPACS) 2 Rultpo? CBL 1081 Ut on CCTOU MY ) D pLtyioia 948) as
armafeeéommn MP UBE °wamdgedanfui tthe mgmztsmee"ﬁwa:s 47.80; H,
eact at, 2 I I r the
%e%%tﬁqgnzwg% ngéélggd (tg’hplgue;g E’I}X ?
Hea$3lhcare) equilibrated. with PBS (pH 7 4), eluted

B 7 e n-2-
e e O L
Ekhrithex?) 8efdingcadsay by Retinol - BBP4- TTR ELI SA
hg7di ndi ng assay was performed by an ELI SA system
Retinal RBP4- TTR ELI SA) for detecting retinol-RBP4-TTR
conjfugatre by 10 streptavidin - biotin reaction.
H s-tagged human RBP4 used was prepared in the
abov enti oned | C Bi oti nyl ated hunman TTR used

re ared in the above-nentioned 1E. 15Streptavidin
§ /n|I Streptavidi type Il (Wako Pure
2?mcal lind strbe Ltd.), 10 MM Tris-HCL (pH 7.5),
10 MM NaCl) was added-g#p a 384 well black naxisorp
pl ate (Nunc), and%éL pl ate was subjected to
Zﬁgygfugatl on (1000 rpm 1 mn) and coated overni ght

The pl ate was washed tw ce with PEST (PBS,

0. OS%FFV\E@nltZQn oD edylpilweld, P-and bl ocked with 25%

gﬁ.QF‘é(r %QOQMﬁr @ﬂgnM]ltlétPQ ﬁer»)—z ﬁt}ﬁethofﬁgcetate
I/ wel I?). The pl at’e was S?ﬂ% ected

é@n@ iFrufat dﬁ“o(liOGBt"i”ﬁ}ﬁd inpR er@ﬁ&eum&?&@eaw%ndr&%%lthwm
heapsrialeUs81 hoford (B 1 GiL O‘Qellnrhlﬂﬂt ah 4€hanthe (Db&ﬁlﬂ Wwas stirred
washed twi ce with PEST_ (PBS, 05% Tween i Siusted t
B/ TRAT -eTRAER BiLSt Fﬂ?l%\tl‘éd hTﬂ?aﬁe?%F%% 5 PB%,‘%“ Yas adjusted to
68| ytWiah CHNERIMMdcal boic kel dpyitm)coticknt ek et0006é 0l bduced

wi th PBST s added at_ 20 1/vve|| The pl at S

BEST Bted 110 CERLANT (st PRRCLO06 r BT e e Ry arapetate and
stoar, sind thatorgaodrt bayeer abareshed &ith hwatorated brine, dried

A S a0 P S ST e

sohcgntortednertyn aefdored pgesm;q@di)o diivert e 4000e fesimpound (0.23
gﬂ édr %gg |9§1 ab%ﬁ‘éé dAQ4mM Tri s-HCL, 150 nmM NaCl,
Tween 20, mv DTT, 0.1% BSA) was added at 10
pﬂl‘/}W@I I(3OQ'H‘@170I| FG@ladﬁ séries £80Holes 2f Hbm A8y 2-22 (m, 1 H),
ZOQIfDIzd 5670n;genlt rHa}tl aned -Of theconpayunds was peewr@d 1 H)
each was added to a reac

of 5
ﬂu?fe?s'( 205 pl‘ﬁ 2c?ont i hi ngr &t Fhval-04. 8¢ GSJg K2, 1H), 7.78

(Si gm)Al drggh(s,Co. yiy.reaction buffer (200 gl)
g |n| ng retinol and added with DVMSO was used as a
E ve control, and reaction buffer (200 gl) free of
Egam;mi 7@nd5ad}j,a}b%uhrﬂv&@rmstnﬁe@hasyh] treggahydepfuran-2-
\Xg? Ceot d solutions of retinol and the conpound

? dlcfe the plate at 15 gl/well. The mixture was
§0b73kd in a pl atem xer, subjected to centrifugation
(1000 rpm 1 mn) and reacted at roomtenperature for
2 hr. A 35% Bl ock Ace solution diluted with the
reaction buffer was added at 10 R /well,
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s centrifuged (1000 rpm 1 mn) and reacted at room
tenperature for 30 . The plate was washed 3 tines
with PEST (100 Ri/well) and Super Signal ELISA Panto
Maxi mum Sensitivity Substrate reagent (PlIERCE) was

add t=30 Ri/well, and the | um nescence was neasured
by a atereader (Wallac). |1DThe binding activity rate
of thelconpound was determ ned by 100x (test conpound
val ug-meégati ve control value)/(positive contro

wal ue-negatiye control value). The binding inhibitory
I VITy was cal cul ated fromthe binding
ivity r ¢iM conpound concentration using a

graph drawi ng soptware, Prism (G aphPad 15 Software
E@g%g. The results are shown bel ow. [0582] Table 1

anpl e No. himan RBP4 bi nding inhibitory
acti vidy(dligs@onMzf {5-43, 5-bikGtrifAibroheiRyl)pBREY1] furan-2-

yllacetic acid (1.23 g, 3.64 mmol) obtained in Reference Example 100
and palladium (10% on carbon, containing water (50%), 0.36 g) in
ethanol (30 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. The residue was purified by
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-NMR (300 MHz, DMSO-d¢)&:1.60 - 1.85 (m, 2H), 2.05 - 2.25 (m, 1H),
2.34 - 2.48 (m, 1H), 2.53 - 2.63 (m, 2H), 4.30 - 4.48 (m, 1H), 5.04
(t, g =17.0 Hz, 1H), 7.9% (s, 1H), 8.03 (s, 2H), 12.27 (br. s, 1lH).
[0575]

Experimental Example 1

The action of the compound of the present invention to inhibit
the binding between RBP4, and retinol and TTR was evaluated using
the Retinol-RBP4-TTR ELISA (human type ELISA) system shown below.
[0576]
1A: Cloning of human RBP4 gene and human TTR gene

Human RBP4 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’ (SEQ ID NO: 1)
RBPL:

5’ -ATATGCGGCCGCCTACARAAGGTTTCTTTCTGATCTGC-3" (SEQ ID NO: 2)

The PCR reaction was performed according to the protocol
attached to Pyrobest polymerase (TAKARA SHUZO CO., LTD.). The
obtained PCR product was subjected to agarose gel (1%)
electrophoresis, and an about 0.6 kb DNA fragment containing RBP4

184



10

15

20

25

30

35

4 39 15 320 16 1720 27 140 34 26 46
........................................... 210 5081

[0563] Fromthe above results, it is clear that the

conmpound of the 20 present invention inhibits binding

SNRBPS HPEIVITECi Hedm 4hE TIROGBETIEGRE: WaEhERstriction
éﬁ%ﬁﬂ@seBgmHI 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 (+)
(Invitrogen) digested with restriction enzymes BamHI 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 PCR reaction using human small
intestine cDNA (Clontech, QUICK-Clone cDNA) as a template and the
following primer set.

TTRU:
5/ -ATATGGATCCACCATGGCTTCTCATCGTCTGCTCC-3’ (SEQ ID NO: 3)
TTRL:
57 -ATATGCGGCCGCTCATTCCTTGGGATTGGTGACGA-3’ (SEQ ID NO: 4)

The PCR reaction was performed according to the protocol
attached to Pyrobest polymerase (TAKARA SHUZO CO., LTD.). The
obtained PCR product was subjected to agarose gel (1%)
electrophoresis, a 0.5 kb DNA fragment containing TTR gene was
recovered from the gel, and digested with restriction enzymes BamHI
and NotI. The DNA treated with the restriction enzymes was subjected
to agarose gel (1%) electrophoresis, an about 0.5 kb DNA fragment
was recovered and ligated to plasmid pcDNA3.1l(+) (Invitrogen)
digested with restriction enzymes BamHI and NotI to give an
expression plasmid pcDNA3.1l(+)/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

EcoRI site was introduced into the 3’ end of hRBP4 gene by PCR
reaction using the expression plasmid pcDNA3.1(+)/hRBP4 prepared in
the above-mentioned 1A as a template and the following primer set.
CMVP:

57 -TGGGAGGTCTATATAAGCAGAGCTCG-3’ (SEQ ID NO: 5)
RBPECO:
57 -ATATGAATTCTTCCTTGGGATTGGTGAC-3’ (SEQ ID NO: 6)
The PCR reaction was performed according to the protocol

attached to Z-Tag polymerase (TAKARA SHUZO CO., LTD.). The obtained
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A bl ood RBP4 | owering action of the conmpound of the
present invention was eval uated using C57Bl/6J nouse.
25Male 7- to 15-week-old C57B1/6,11 nace (Charles
Laborat ori esJapan Inc.) were individually bred for

BER |Rypslucenwas PRrbTiRg $15aRdRIAD Gt Poh SR fhegtica Kit

QO LRSHN)t, Oakd-di galded Q@rth &thEAcLa@anenﬂﬁ@s) Bard and EcoRI. The
ﬁrou ed based .on_t he body. wei ght

r
o O ABE NS BB btoR R es A ST PaiachaS agarose
f;ébmjtd)eemébtuto@lhovemms tpbemln@ddamxasmaevm DNA was
ar at e). .s _There thetes
CO n%%elfr? %%X ll’(lqﬁl E_g, pfgsmufg c%é!%ﬁ nv1’E:\:ﬁBen\}vedlgested
vi gl |nesaditnist eneylm@ct mmabsmcbecﬁelngi Ig}vespd:ml@ﬁ 1(+) /hRBP4-

B ALY Lesl Wipse, Sqht AN AIQ LKD) Lendt 4, 7 and

er admnistration of the conpou boo
sanpl eBcoldr ¢ite| vactiogrodunac hotorgia ACTHeFrASS 3pl exdiPy PCR

and-pl s @lﬂ@%)&%ggg%rﬁ%laénpd %@Dﬂiﬁj net-hymeek! Méﬂ)%%ed in the

solution (10 mIkg) was orally adm nistered to the
gt Fengi oy 1A % 2 terpéaRBERd SW8P Hd (TABECOIREd&pEset-
prasdm was measured by ELI SA. RBP4 was quantified by

the follo t bbi t ti- RBP4

TS BT L PROAR S S 1585 T8 bl | ELI SA

pl at e Z(SR }/Mcﬁmtaﬁ Z&&A@bhf&ﬂnd@éﬁ&?ﬁildgllﬁeoﬁmd hﬂﬂtyﬁcol attached
s a ni e ockjin )

é %%n@ep? Nss ’%%%wﬁ%l r E:%S:’ 'LTB“?,C’\%%&E%d FER

RBRduar was spurpi 8 e0108idg QI Awascladd@dpani itdaéiph dtie WQSAGEN) ,

A6 Bk Ao o FREE R Bn Pl paflh ind BEDRED ¥hE Toua

tpeaprar edthythealyesEngctRBRAepoyqrs ek osd] emteibeelyagarose gel

Qt@}‘%%c@go%héfe@lsw Elllb %B@aQM'AﬂQQtL&BQ%TQRAE@s) ré@8vered

added pl ate was stood at room
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ater 1 10020.2442.53 36.03.2 73.819.3 13
5’ -AATTCCATCATCATCATCATCACTAGGC—~3’ (SEQ ID NO: B8)

HISENL:
57 -GGCCGCCTAGTGATGATGATGATGATGG-3" (SEQ ID NO: 9)

HISENU and HISENL were each dissolved in TE buffer (50 ul) at
a concentration of 25 pmole/pL, heated at 94°C 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
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
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pbasgsl §SPNA3IL (4) RTE-Hgs having His tag added te the C-terminal

of human TTR.

RBP4-His expression plasmid pcDNA3.1 (+)/hRBP4-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 DralIll, subjected to agarose gel (1%) electrophoresis, and
the obtained about 6.0 kb DNA was recovered. pcDNA3.1l(+)/hTTR-His
was digested with restriction enzymes EcoRI and DrallI, 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]
1C: Preparation of human RBP4-His

Human RBP4-His was expressed using FreeStyle283 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
hRBP4-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
was substituted. The liquid was passed through TOYOPEARL DEAE-650M
column (1 cm ID X 10 cm, Tosoh Corporation) equilibrated with 20 mM
Tris buffer (pH 8) at a flow rate of 2.5 mL/min to allow adsorption
and human RBP4-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 cm ID x 60 cm, GE Healthcare) equilibrated with TBS
(pH 7.4) and eluted with TBS (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 RBP4-His was obtained from 600 mL of the culture medium.
[0579]

1D: Preparation of human TTR
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Jggﬂ&gtgined from 600 mL of the culture medium.
[0580]
1E: Preparation of human TTR-biotin

Human TTR prepared in the above-mentioned 1D was labeled with
biotin using Biotinylation Kit (Sulfo-Osu) (DOJINDO LABORATORIES)
according to the protocol attached to the kit, whereby human TTR-
biotin was prepared. Human TTR 5.0 mg was repeatedly concentrated
using Vivaspin 6 (molecular weight cut off 10K, VIVASCIENCE) and
diluted with 50 mM NaHCO;, whereby the buffer was substituted. The
liquid was diluted with 50 mM NaHCO; to human TTR concentration of
2.0 mg/mL, then aqueous Biotin-(AC5)2 Sulfo-0Su solution (10 mg/mL)

(9.9 ulL) prepared when in use was added and the mixture was reacted
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at 25°C 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 TTR-
biotin was collected.

[0581]

Experimental Example 2

Binding assay by Retinol-RBP4-TTR ELISA

The binding assay was performed by an ELISA system (Retinol-
RBP4-TTR ELISA) for detecting retinol-RBP4-TTR conjugate by
streptavidin - biotin reaction.

His-tagged human RBP4 used was prepared in the above-mentioned
1C.

Biotinylated human TTR used was prepared in the above-
mentioned 1E.

Streptavidin (20 pl) (10 pg/ml Streptavidin type II (Wako Pure
Chemical Industries, Ltd.), 10 mM Tris-HCl1l (pH 7.5), 10 mM NaCl) 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 4°C. The plate was washed twice with PBST (PBS, 0.05% Tween 20,
100 pl/well) and blocked with 25% Block Ace (Snow Brand Milk
Products Co., Ltd., PBS, 100 pl/well). The plate was subjected to
centrifugation (1000 rpm, 1 min) and incubated at room temperature
for 4 hr or overnight at 4°C. The plate was washed twice with PBST
(PBS, 0.05% Tween 20, 100 pl/well), and biotinylated human TTR
(stock solution concentration 1.3 mg/ml) diluted 1000-fold with PBST
was added at 20 pl/well. The plate was subjected to centrifugation
(1000 rpm, 1 min) and stood still at room temperature for 1.5 hr or
overnight at 4°C. The plate was washed 3 times with PBST (100
pl/well), and His-tagged human RBP4 (stock solution concentration
0.96 mg/ml) diluted 4000-fold with a reaction buffer (50 mM Tris-HCI,
150 mM NaCl, 0.005% Tween 20, 1 mM DTT, 0.1% BSA) was added at 10
pl/well. The dilution series (8 doses from 10 mM, 200-fold
concentration) of the compound was prepared with DMSO, and 1 pl of
each was added to a reaction buffer (200 pl) containing retinol (0.5
pM) (Sigma-Aldrich Co.). A reaction buffer (200 pl) containing
retinol and added with DMSO was used as a positive control, and
reaction buffer (200 pl) free of retinol and added with DMSO was

used as a negative control. Mixed solutions of retinol and the
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compound were added to the plate at 15 pl/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 pl/well,
centrifuged (1000 rpm, 1 min) and reacted at room temperature for 30
min. The plate was washed 3 times with PBST (100 pl/well) and
SuperSignal ELISA Femto Maximum Sensitivity Substrate reagent
(PIERCE) was added at 30 pl/well, and the luminescence was measured
by a platereader (Wallac).

The 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
(ICso) was calculated from the binding activity rate at each compound
concentration using a graph drawing software, Prism (GraphPad

Software Inc.). The results are shown below.

[0582]
Table 1
human RBP4 binding inhibitory
Example No. activity (ICs;p nM)
1 45
38
10 27
11 13
13 26
14 39
15 320
16 28
17 20
27 140
34 26
48 210
50 81
[0583]

From the above results, it is clear that the compound of the
present invention inhibits binding of RBP4 with retinol and TTR.
[0584]

Experimental Example 3

A blood RBP4 lowering action of the compound of the present
invention was evaluated using C57BL/6J mouse.

Male 7- to 15-week-0ld C57BL/6J mice (Charles River

Laboratories Japan Inc.) were individually bred for acclimation for
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4-6 days under conditions with free access to CE-2 soclid food (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 wvalue).
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%
methylcellulose solution (10 mL/kg) 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
was coated with 50 pg/mL of the antibody (100 pL) and stood at 4°C
overnight. After blocking with BlockAce (DAINIPPON PHARMACEUTICAL
CO., LTD.), mouse RBP4 or a sample (100 pL) was added and the plate
was stood at room temperature for 2 hr. After washing with PBS-0.5%
Tween 20, HRP-labeled anti-RBP4 antibody (prepared by labeling RBP4
polyclonal antibody (Hokudo Co., Ltd) with HRP (DOJINDO
LABORATORIES)) was added by 100 ulL, 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
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
RBP4 (% of initial/Control)

Example No.

0 hr later 4 hr later 7 hr later 24 hr later
1 100+20.2 42 .5+3.3 36.043.2 73.8419.3
13 100.0+10.9 54.541.2 56.5+2.5 106.6%+3.9
15 100.0+4.4 51.041.4 49.041.1 58.2+2.7
16 100.0£11.0 39.5+0.6 39.640.4 37.5+0.4
17 100.0+£7.1 42.2+0.6 40.5+£0.2 38.6+0.8
27 100.0£2.1 56.2+1.7 56.0+1.6 59.6+2.1
34 100.045.6 37.4%2.4 34.8+2.6 107.4415.3
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[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

A 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
Company Limited) were bred in group on CE-2 solid food (CLEA Japan,
Inc.) until 12-week-o0ld, 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
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% methylcellulose solution (5 mL/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
collected plasma, (1) RBP4 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 Alc2.2 or HLC-723G7GHbV Alc2.2), and (3) was
measured using Hitachi full-automatic analyzer (7070 or 7080),
respectively.

A 0.5% methylcellulose solution (5 mL/kg) was orally
administered to the control group. As a result, the blood RBP4
concentration, glycated hemoglobin change and blood glucose level
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 meantstandard deviation (n=6). In the following Table,

glycated hemoglobin change is obtained by subtracting the value
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Tosoh Corporation automatic glycohemoglobin analyzer
Alc2.2 or HLC-723G7GHbV Alc2.2), and (3) was measured using Hitachi

full-automatic

analyzer (7070

or 7080).

Using the ccllected plasma,
glycated hemoglobin level and (3) blood
was quantified according to the

(2) was measured using

(HLC-723GHbV

A 0.5% methylcellulose solution (3 mL/kg) was orally

administered to the control group.

meantstandard deviation

{(n=5).

The results are shown below in

In the following Table, glycated

hemoglobin change is obtained by subtracting the value before

administration from that after administration.
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h superior RBP4- |owering action, and is useful as
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A“conmpound represented by the fornul a
Formulation Example 1 (production of capsules)

1) compound of Example 1 30 mg
2) finely divided powder cellulose 10 mg
3) lactose 19 mg
4) magnesium stearate 1 mg
total 60 mg
1), 2), 3) and 4) are mixed and filled in a gelatin capsule.
[0585]
Formulation Example 2 (production of tablets)
1) compound of Example 1 30 g
2) lactose 50 g
3) cornstarch 15 g
4) calcium carboxymethylcellulose 44 g
5) magnesium stearate lg

1000 tablets total 140 g

The total amount of 1), 2) and 3) and 4) (30 g) is kneaded
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
[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

RBP4, such as diabetes, hyperlipidemia and the like.
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3 wherein ring Ais a 5-nmenbered non-aromatic
heterocycl e optionally further substituted by one
substituent; ring Bis an optionally- further
ég%?h'tUted De zene ring; and X is a bond, 0, CE20,
(CH2)2, S, CH2S, 9CH2, 5(0), CH2S(0), 10
S( 0) CHRhi (@, 1 CHASAO0) 2 basB{ Wn 2Cp42enpr app tieck tivat No.
1 tr e [
R i o I A
FP%SM@RFEQ {Q'@K%P§€¥@ﬂiﬁH@¢bﬁ%¥ﬁyP?benZV||-5 [4- is
(trifluoronethyl)phenyl]pyrrolidin-3-yi)acetic acid,
{4-o0kc-3-[3-(trifluoronethyl)phenyl]-1, 3-thiazolidin-5
-yi)acetic acid,
I 2-0x0-1-[3-(trifluoronethyl)phenylipyr-yl}acetic
acid,
f3-[4-fluoro-3-(trifluoronethyl)phenyl]-4-oxo-1, 3- oxaz
olidin-5- 20 yllacetic acid,
(4-0x0-3-[3-(trifluoromethyl)phenyl]-1, 3-oxazolidin-5-
yl l acetic acid,
{3-[2-chloro-5-(trifluoromnethyl)phenyl]-4-oxo0-1, 3-thia
zolidin-5 yliacetic acid, and
{5-0x0-1-[3-(trifluoronethyl)phenyl]-4,5-di hydro-1H py
razol -3- 25 yl)acetic acid are excluded, or a salt
t her eof . 2. The conmpound of claiml, wherein X is
0, CH20, OCH2, OH,, S, CH2S, 31 9CH2, 5(0) or 9(0)2.
3. The conpound of claim1l, whereinring Bis a
benzene ring optionally further substituted by 1 to 3
substituants selected from(a) a hal ogen atom 35(b) a
Cl1 5 alkyl group optionally substituted by 1 to 3
hal ogen atons, and (c) a Cl1_6 al koxy group optionally
substituted. by 1 to 3 halogen atons. 5 4. The
compound of claiml, whereinring Ais a 5-nmenbered
non-aromati ¢ heterocycle optionally further
substituted by one substituent selected froma Cl..6
al kyl group and an OXO group.
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10 5. The conpound of claim1l1l, whereinring Ais a
pyrrolidine ring or a tetrahydrofuran ring, each of
which is optionally further substituted by one oxo
group. 6. The conpound of cl ai wherein 15 ring A
Is a 5-nenbered non-aromatic heterocycle optionally
further substituted by one substituent selected froma
€1 £ Qk¥lingr AR 308 a0 tXOnOr Qi1 4i Ng B is a benzene
ring optionally further Substituted by 1 to 3

sapsti tue selected from20(a) a hal ogen atom (Db)
group optionally substituted by 1 to 3

3 ' 5 éQED (c) 3 Cl_6 al koxy group optionally
L ' 1 (n%iééén atons; and 25 X is 0,
CHPE, OCH. 2, CH2, 5.°CH2S, SCH2, 5(0) or0)20 7. The
%gggggpd of claim1, wherein ring Ais a pyrrolidine
ring or a tetrahydrofuran ring, each of which is
optd dndlsl ¢ $-tmentbered ulrst-atrohadi dhyhetaeogpadegpptijynadQy further
' B i e I (ther substituted by 1 to 3
éu sngbéﬁﬁgpgg%%gﬁgﬁtggfﬁg’ (a) a hal ogen at om
thyg 8 63 enadiiilongi by pfusphebeddsrisubsd inepizede byiny it and
2 1al09604at Oy, @NGedp( Ok, 2 (eh,) 8 KOX¥u 81088, s(0), cH,S(0),
optlonaIIY substituted g¥ ' to afoms: "and X is
o 2, B3 (OPhe CBAPBLNAT of (VREHan 1, wherein zing Ais a
prévrdeer edapon-aronmati c heterocycle optionally further
Zrbstituted by aone substituent selected froma (21_6
1Py oupt affd idhuexdreireutyera gl is an
0Pt i fAalrbiye £ 1aF 1) pREN $URSrrb UL @th3eRpZ eacetidngeiand X is

PSS 19T 2 o i 8 (EF S5 PRRER O PERERN 157 ol | di - 3-
yttichiyppaceeiltylaphdnpl ]l myrsaltdirheedfacdific acid,

-[ 4- -3~ i | 1 .din-3- .
(sl bt o AL, Lol 93 Bun s
8ciq,2R, 5-[3,5-Bi (trifl noronet hyl ) phenyl ]t et

?fugyalﬁuﬁ§Dté%ifhﬁo¥$ﬁé¥ﬂ§@?ﬂﬁgﬂ&f%$&grgfi&iﬁigLQlfiggiﬁgfacid,

{3-[4-fluoro-3-(trifluoromethyl)phenyl]-4-oxo-1,3-oxazolidin-5-

yl}lacetic acid,

{4-oxo-3-[3-(trifluoromethyl)phenyl]-1,3-0oxazolidin-5-yl}acetic acid,

{3-[2-chloro-5-(trifluoromethyl)phenyl]-4-oxo-1,3-thiazolidin-5-
yllacetic acid, and
{5-0ox0-1-[3-(trifluoromethyl)phenyl]-4,5-dihydro-1BE-pyrazol-3-
yl}acetic acid

are excluded,

or a salt thereof.

2. The compound of claim 1, wherein X is O, CH,O, OCH,, CH,, S, CH,S,
SCH,, S(0) or S(0),.

3. The compound of claim 1, wherein ring B is a benzene ring
optionally further substituted by 1 to 3 substituents selected from
(a) a halogen atom,

(b) a C;-s alkyl group optionally substituted by 1 to 3 halogen

1596



10

15

20

25

30

35

A prodrug of the conpound of claim1. 13. A
medi canent conprising the conpound of claim1 or a
prodrug 20 thereof. 14. The nedi canent of claim 13,
mhig{gﬁg bigging protein 4 | owering agent. 15. The
medf carmeéntof claim 13, which is an agent for the
pr opdlylaaxi- arkoxyeatomntopof oma rlgt snbstitiuteidngy pr atceBnhalogen
4- agsqQai ated di sease. 16. The nedi cament of claim
13, Ich is an agent for the 30 prophylaxis or
treatnment of diabetes. 17. A nethod of |owering
i etiROLoR MG sPEOL & A, hohdrAnmammal , conpri ses
adm ni stering an effective amunt of the conpound of

g A 1s0? HTSFPBEFRR NORcREDIAtS hReTanYRaR. oBE onpdly pfurther

seidtadutod dihenpbr opiutiaxkst Weikbead B af cld% QL eSgddlp and an
a manmal , which conprises adm nistering an effective

ZHbACUBf the conpound of claim1 or a prodrug thereof

to the mammal . Use of the conmpound of claim1 or

odrug thereaof for the production of a retinal, . ,

;MR haRE B20ct ot ngteasan: Fie8 4o s og S iigine ring ox
z drgfoahydoffurkai nidg,oraah psdHdiight heropafioharly Harther

nradyet | e r the p ophyl axi s-or
trea#%%%%pggj8ﬁ§5%%§§&OL§EQUENCE LI STI NG <110> Takeda

Phar maceuti cal Conpany Limted <120> HETEROCYCLI C

EOMPOUNDS, :1:303 091393 1 <1502 5 61/ 129, 032 <151>

2008- 05-30 <160> 9 <17/0> Patentln version 3.3 <210> 1
g3 33 afrpsmppped zp3sapgndtiiicchatererygie optionally further

substituted by one substituent selected from a C;.¢ 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,
(b) a Ci-¢ alkyl group optionally substituted by 1 to 3 halogen
atoms, and
(c) a Cy.¢ alkoxy group optionally substituted by 1 to 3 halogen
atoms; and

X is O, CH,0, OCH,, CH,, S, CH,S, SCH,, S(0) or S(0),.

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:
ring B is a benzene ring further substituted by 1 to 3 substituents
selected from
(a) a halogen atom,
(b) a Ci¢ alkyl group optionally substituted by 1 to 3 halogen
atoms, and
(c) a Ci_¢ alkoxy group optionally substituted by 1 to 3 halogen
atoms; and

X is bond.
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<223> primer <400> 1 atatggatcc accatgaagt gggt egggc
gct 034 <210> 2 <211> 38 <212> DNA <213> Artifici al
<220> <223> pri mer <400> 2 at at goggcc goot acaaaa

gt tOt t gat ct <21 > 3 <211> 35 <212> DNA
9 ﬁ?{“ﬂg?lrgfébl(‘f 95 ijd“> 1083 SF mer <400> 3 at at ggat cc

aclmqatpgggt@ oteabegedtnagotcofs i<2 hotedooyZ1e>085i 0212y further
EE%%EE%%%@dAg§|JH Cgﬁﬁsfﬁ%%gﬁt<gg¥% tQ&'f?ﬂm a Ci;¢ alkyl group and an

OXO group;
ring B is an optionally further substituted benzene ring; and

X is 0, S or CH,.

9. ({(3S)-1-[3,5-Bis(trifluoromethyl)phenyl]pyrrolidin-3-

ylloxy)acetic acid or a salt thereof.

10 ({1-[4-Chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-

yl}sulfanyl)acetic acid or a salt thereof.

11. 3-{(2R,58)-5-[3,5-Bis(trifluoromethyl)phenyl]tetrahydrofuran-2-

yl}propanoic acid or a salt thereof.
12. A prodrug of the compound of claim 1.

13. A medicament comprising the compound of claim 1 or a prodrug

thereof.

14. The medicament of claim 13, which is a retinol 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

prophylaxis or treatment of diabetes.

17. A method of lowering retinol binding protein 4 in a mammal,
which comprises administering an effective amount of the compound of

claim 1 or 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 claim 1 or a prodrug thereof to the mammal.
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<400> 4 at atgcggoo 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> priner
<400> 6 atatgaattc ttcottggga ttggtgac28 <210> 7 <211>
39 ze2sf DN <pmpounsg toff céakn 1<220> m22Zugpthengoi<4gpsthe

gréhRi98atd0 C2aaa9dt bl n8idd rIEES0 218218y agent.

20. Use of the compound of claim 1 or a prodrug thereof for the

production of an agent for the prophylaxis or treatment of diabetes.
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<211> 28 <212> DNA <213> Artificial <220> <223>

synt hesi zed ol i gonucl eoti de <400> 8 aattocatca

t oat cat cat cactaggc28 <210> 9 <211> 28 <212> DNA <213>
Artificial <220> <223> synthesized ol i gonucl eoti de

<400> 9 ggccgccéagnd=gadra@t gat gat gat gg28
<110> Takeda Pharmaceutical Company Limited-
<120> HETEROCYCLIC COMPQUNDS
<130> 091393

<150> US 61/129, 032
<151> 2008-05-30

160> 9
<170> Patentln version 3.3

<2100 1

211> 34

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 1
atatggatcc accatgaagt gggtetggge gete 34

Q210> 2

211> 38

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 2
atatgoggoe goctacaaaa ggttictitc tzatotge 38

T<210> 3
211> 35
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 3
atatggatcc accatggctt cteategtet getec 35

210> 4

211> 35

<212> DNA

213> Artificial

<223> primer
<400> 4
atatecggec getecattcet tgggattsst gacga 35

Q210> 6
211> 26
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 5
teggaggtot atataagcag ageteg 26

(1



210> 6

211> 28

<212> DNA

213> Artificial

<220>
<223> primer

<400> 6
atatgaattc ttocttgega ttegteac

L2107

Q211> 30

<212> DNA

213> Artificial

<220>
<223> primer

<400> 7
atatgaatic caaaaggttt ctttetgate

<210> 8

211> 28

<212> DNA

<213> Artificial

<220> .
<223> synthesized oligonucleotide

<400> 8
aattccatca tcatcatcat cactagse

<210> 9

<211> 28

212> DNA

<213> Artificial

<220>
223> synthesized oligonucleotide

<400> 9
geccgeotag tgatgatgat gatgatge

2

28

30

28

28
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