DESCRI PTI ON HETEROCYCLI C COVPOUND Techni cal Field [0001] 5The present
invention relates to a novel heterocyclic conpound, which is useful as an
agent for the prophylaxis or treatnent of diabetes, hyperlipidem a and the
| i ke. [0002] [Background of the InventiE=SHF BBt i nol binding protein 4
(hereinafter sonetinmes to be abbr eeregoedcEs: tB@FND IS known to be a sole
bl ood retinol LLANSRP ;s pEOt €I N mainly produced in the liver. [0003]

In recent years, noreover, RBP4 is suggested to be a factor 15 inducing
insulin resistl8ild, as shown below. (1) Since RBP4 expression increases in
t he adi pocytes of fHAdJpdesiRCkortntiouse1 shanitaga insel iHeteesdyel a0 cenpkBiY i S

suggested to be., a potential__adipocytokine, induci Lpsul Ln | Stance (see
atore 436, 3bEi 88 ST ¢ hShARKE OBt ARUEIIADSY HoudS

over expr essi odigknise, showslinigerigl yeertihge &hke-hyperi nsul i nemi a, and RBP4
knockout mouseggsdgws pronoti on of glucose tolerance and insulin sensitivity

as phenotype geﬁ( Nat u ef4§}6, 356-t.36 (2005) (non-patent docunent 1)).
(3) Mouse bred™d gé%l?%ﬁ-f © JME"“4RBWs hi gh bl ood RBP4 val ue, which 25 is
correl ated i th i ndRegtihoh bohdinuspkdtreinesi Seanvefftsesoatinee 436e 356- 362

(2005) (non- patend,idecHaBNéreblY) is( oA 86ase aMRUR! LIRS e SHRW Dihndpahet es
and obesity pat hology such as ob/ob nouse, 113-HSD1 overexpression (adi pose

ti ssue specifPEY-SHOuEE M NORKATEREUt o0 - GLUT4 knockout (adi pose tissue
and 30 skel et abogfiscl e specific) nouse and the |ike al so shows high bl ood

RBP4 val ue (see Natj) @.436 v3n8, 30 doo000pbhON BAESRALEHACUBENY elddor ()

It has been reported that bFood RBP4 concentration and insulin sensitivity
and sugar df spBYMingatsudie HeAVEIERy LofRIMAPE 'n human. The gl ucose
i nfusi on r at e (deifas aerase:dre sl oo tndBR4e 35 nC olne @t padyiten dMCLEBSES i n

I ic h ' I ' | | , - 87
(2007)  (non- parent aceiment 911 SeerOPr L faher SRBEFRE pRERRE el &

e exercise i s known nmprove
i nsul i n sensi PP 2l diegeytonetsy RAgH ot pRIlAR | (R IBRINIE e PSUNRTHT 436/
i nprovi ng ef f est-=nd (2ddyericagpfienkl @agdmBBP4 )¢oncentrati on i s shown (see N
Engl. J. Med.. o 39%ea 20R2: 22030 £008)sd MR8 P, 80E19REHP A 3) ) -
hyperinsulinemia, and RBP4 knockout mouse shows promotion of glucose
tolerance and insulin sensitivity as phenotype (see Nature 436, 356-
362 (2005} {non-patent document 1}).
{3) Mouse bred on a high-fat diet shows high blood RBP4 wvalue, which
25 is ceorrelated with induction of insulin resistance (see Nature 436,
356-362 (2005) {(non-patent document 1}).
(4) bisease model mouse showing diabetes and cbesity pathology such
as ob/ob mouse, 11P-HSD1l overexpression {(adipose tissue specific)
mouse, MC4R knockout mouse, GLUT4 knockeout (adipose tissue and
30 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 raﬁe are inversely correlated in
human. The glucose infusion rate decreases as the blood RBP4
35 concentration increases in euglycemic hyperinsulinemic glucose clamp
test (see Cell Metab., 6, 79-87 (2007) (non-patent document 2)).

(6) While exercise is known to improve insulin sensitivity, an

extremely high correlation between such an improving effect and



(7) WD 2005/ 059564 (patent reference 1) describes that a conmpound t hat
controls RBP4 activity is useful for the treatnment of insulin 5 resistance.
[ 0004] RBP4 is stably present in blood in the formof a conpl ex
resul ting faowemiteobhibidbArEN4 rcetcertdraahdn TIER shbrmanstdey Net Exgl. WhernedRBP4 i s

di ssoci ateéj5 raggg’g%@nng @O%Eni%aﬁ%nt &Oéﬁ%eql%_cgpppsed in /o and excreted
e e e,

f
fromthe klcfrﬂ nparati v Fenreti ni a retinol derivative,
i nhibits the wonaww OéBSRBP@aaﬁdtrmﬁaI@hceaHd degnsieprethby 4 rivimponsd

formation gf,;a cgggpdl%x pr& fhcﬁ%@tlg %sgﬁeymfotﬂﬁ%e adm Rk ald QRsatin

fenretinide to animal 1 nduces |owering of blood RBP4 (see Bi ochim Biophys.
Act a, 1294resA®L8Acg1996) (non- 15 patent document 4)) From such
foregoi ng fdgidijngs, a conmpound that inhibits formation of a conplex of RBP4

and TTR by |nh| biting the binding of RBP4 and retinol is expected to | ower
bl ood RBP4 conceftfiat? offaid BErEEduéRt PYPLhdlckE T dorBcef oh cofpplex

hyper gl ycefasm&maglmmgmnd@hgz&f iRIUhbD £REITsRaANGRmsthyretindS MRl oned
above, a cor‘g)ound c RBP4 concentration can be a

| ower
oy o oo T o AR e e T LR o or £ e Rt Tleo2] Pooor ¢
has docinremice@xthbatedlfeon 20 RBBAey&idrt@aaﬂﬂukﬂl@Odaﬂ'ﬁi](yt ri gér;mﬁhd@e), @r LDL

cholesterol vaI e,Pos] |ver I e in human.. e
negati vel y ot Pg| a relé‘ra\sc\n i cﬁg ok eelPoPdHéq ue ?g ajj% EB siclang
Thronb., 1&n208eR4by (mmﬁits( mommpaicanmfdacmiEXSMtrN.TTEngIIt Js Mgkn, 355,

1392- 1395 él%@o%ﬂgxgn?&(r%ﬁgﬂtoﬁ%ﬂggﬁm% %?rﬂ%t&lﬁsinéﬁce@%@é& £30 1),

A378 (1477- non- pat ent docunent us suggesting re atl onship
bet ween RBF4cEn8BP# pisgenBiedfulmi-shiophys. Actar ViZéW, o#813{e (4BBok, (ngn-

medi canpnt, havjing.ada¢t uon to lower blood RBP4 value (concentration) (also
referre to as "RBP4 lowering action" in the present specification) (also

referred to as "FRBMSBGh |faxeEPhee dgEALNISn & Kerprwskibat pEdiifiéat i on) can

be an agentodmiibheoP0pBMbBe $rORBEL eldmenk f sRWPBItidy €881 Minding of AS
menti oned above, a nedi capent having an action to | ower bl ood RBP4 vaI ue

(concent r KBRS FPHaFEG 704t &F r%ﬂ’e%e‘a o REPAT | RVRAG REF4 RACERETFH PhERr esent

speci fi cat é6HRectidhsDy riekiaes eshrire cason RBPAyberEInicag agait " mphotdienpr esent
speci fi catl on),.can be widely applicable to lifestyle-related di seases

(di abet#s,* | FRTdRPaSand the 1ike). 5 [0006] As the compound
havi ng a struct = rehnidegd bdotdata eompbend eapebhel ccﬁ‘ lbhermgemmd RBP4

i nventi on, the faol ] ow ng commpo s ar kngqwn 031984 (pat ent
docunent 2? ¢ %sleosnt ? (L){v?\lnen eClcogn%lg %%0837 [OCH, [ 0008] 2)

Zhongguo Y&@ﬂ@]Daxue_ Xuebao (1991), 22(6) 330-3 (non-patent docunent 8)
di scl oses the fc&ﬁ‘?Qh@ﬂt9§HQ@B?UHorJé¥29?]a*f&ﬂ%;@*@ééjéécﬁﬁgnted that blood

25 RBP4 value and blood TG (triglyceride} or LDL cholesterol value
positively correlate in human, and blood RBP4 value negatively
correlates with EDL cholestercl value (see J. Atheroscler. Thromb.,
13, 209-215 (2006) (non-patent document 5), N. Engl. J. Med., 355,
1392-1395 (2006) (non-patent document 6), Diabetes, 56 (Supplement

30 1), A378 (1477-P) (2007) (non-patent document 7))}, thus suggesting
relationship between RBP4 and lipid metabolism.

In view of the above, a medicament having an action to lower
blood RBP4 value (concentration) (also referred to as “RBP4 lowering
action’” in the present specification) (also referred to as “RBP4

35 lowering agent” in the present specification) can be an agent for
the prophylaxis or treatment of hyperlipidemia.

As mentioned above, a medicament having an action to lower

blood RBP4 value {concentration) (also referred to as “RBP4 lowering



15CAS registry No.: 143247-34-1 [0010] 3) The foll ow ng conpounds are

regi stered in the STN dat abase. [0011] CAS registry No.: 736168-64-2
S-CH2-CO2H CAS registry No.: 452358-00-8 CAS registry No.: 1094556-59-8
[0012] 4)acdd$or004] 146437 dhat epécidacuarst) Ih16b sedfesesdt he SfsohkBrd ng 5
conpound. [0013] R4 Opéjg‘_l erein 10 Rl is an,aromatigc rin roup (the
aromatic rioHg* %Lﬁ?e["’é i%‘%a?f?/seé"tleEP?‘fjtﬁlézﬁtb?/n)héia(S‘géﬁ,w _1% al koxy, Cl_4
al kyl (i ncippdiiagbloy ebi Tigddeyllp-r&latbdabkydddeiso (dimbates, t hyfdnldpodetiy| |
trifluoronmeth . nyl enedi oxy, an optionally substituted

ni t rogen- Bt gﬁ%ilnlrﬂ%hét erocyclic group and the like); 15 R2 is hydrogen,
Cl_3 al kyltoPopti onal ly substituted by an optionally esterified carboxylic
acid) or the like; 4 .are i;c}_q%g@gggrg-lnﬁlgizdg@%@togf Gh4 al kyl .
5) WD 2006/ 04302‘% f%%%eoﬁogggu%eﬁt 54? I scl oses lt he foll owm ng conmpounds. 20
[0015] [ O®h@pund of the present invention, the following compounds are known.

1) WO 03/031984 (patent document 2) discloses the following compound.

[0007]

H 3

N
o ~

N CF,
o o
10 CF,

[0008]

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

document 8) discloses the following compound.

[00089]
HOZC—CHz_CHZ}ﬁrS
¥3C
15 CAS registry No.: 143247-34-1

[0010]

3} The following compounds are registered in the S5TN database.
[0011]

F3C

~r
S—CH2—C0Oz2H
CAS reglstry No.: 736168-64-2



6) WO 95/33719 (patent docunent 5) discloses the follow ng conpounds. 5
[0017] CH2 --CO2H F30 CH2 --CO2H CH2- CO2H F3C CH2 --CO2H [0018] 7)
EP 200415 A (patent docunent 6) discloses the follow ng conpounds. [0019]

F3C  CH2-CO2H [0020] 8) JP-A-02-053780 (patent document 7) discloses the
fol | ow ng CF3

S—CH2—CO2H
CAS registry No.: 452358-00-8

N
\\Xii_:gi
CF3

0

. HO2C_CH2

CAS registry No.: 1094556-58-8
[0012]
4) US 2004/116417 (patent document 3) discloses the fellowing
5 compound.

[0013]

[0014]
wherein

10 R; 1s an aromatic ring group (the aromatic ring group is optionally
substituted by halogen, C,.4 alkoxy, C;., alkyl (including cyclic
alkyi), Ci-4 alkylthio, nitre, trifluoromethyl, trifluoromethoxy,
methylenedioxy, an opticnally substituted nitrogen-containing
heterocyclic group and the like);

15 R, is hydrogen, Ci.3 alkyl (optionally substituted by an optionally
esterified carboxylic acid) or the like; and
R; and R, are independently hydrogen or £, alkyl.
5) WO 2006/043064 (patent document 4) discloses the following

compounds.

20 [0015}



conpound. 10 [0021] However, it has not been reported that the
above- nenti oned conpound has a RBP4 | owering action. 15 G tation List

Pat ent Docunents [0023] Patent docunent 1: WD 2005/ 059564 Patent docunent
2: WD 03/031984 Patent docunent 3: US 2004/116417 Patent document 4: WO
2006/ 043064, 5. Pat ent document 5: WO 95/33719 Patent docunent 6: EP 200415 A
Pat ent docune P- A- 02- 053780 Non- Pat ent Docunents [0024] 10 Non- Pat ent
docunent 1: Nat6 356-362 (20Qp) Non- Patent document 2: Cell Metab.
6, 79-87 (2007) Non-Patent decunent 30 N Engl. J. Med., 354, 2552-2563
(2006) Non- Pat ent docune gchi m Bi ophys. Acta, 1294 48-54 (1996)
Non- Pat ent docunent & JR/At hefFoscl er. Thronb., 13, 209-215 (2006) 15

Non- Pat ent docwaent I/ Engl. J. Med., 355, 1392-1395 (2006) Non- Patent
docunent 7: Di abetes, 56(Supp|enent 1), ' A378 (1477-P) (2007) Non-Patent
docunent 8: Zhongguo Yaoke Daxue Xuebao (1991), 22(6), 330-3 20 Summary
Probl ens to be Sol ved [0025] The present disclosure ains to
provi de a conpou IEha i9f§ a RBP4 | owering action and useful as a nedi canent

for the prophyl PS5 or treatnent of diabetes, hyperlipidem a and the
1ike. Meansgpf—s sCF30026] As a result of the

i ntensive studies of the comp gls having a RBP4 | owering action, the
present inventors haye si gl y found 30 conpounds represented by the
following fornpyla (1)\sa salt t hereof or a prodrug thereof has a superior
RBP4 | oweri ng actiesf, which resulted in the conpletion of the present

di scl osure. Accordingly, the present disclosure relates to
: [0016]

6) WO 95/33719 (patent document 5) discloses the following compounds.
5 [0017]

F3C

J;(@

CE2—CO2H

%
<

CH2—CO2H

.

CH2—COCZH



[1] a compound represented by the formula 35 [0027] [ 0028] wherein ring A
is a 5-nenbered non-aromatic heterocycle optionally further substituted by
one substituent; 5 ring Bis an optionally further substituted benzene
ring; and X is a bond, 0, CH20, OCH2, CH2, (CH2) 2 I S, CH2S, SCH21 S(0),
CH25(0) . S(&EcH2, 3(0)2, CH2S(0)2 or S(0)2CH2, provided that

{(3S,5R) -1-[4-T% uor onet hyl ) benzyl]-5-[4- 10

(trifluoronmethhyllyy

(trifluoromethyl Jhenyld pyrrolidin-3-yllacetic acid,

{4-0x0-3-[3-(tri gr omet hyl ) phenyl] -1, 3-t hi azol i di n-5-yl |l acetic acid, 15
{2-0x0-1-[3-(tri sr onet hyl ) phenyl ] pyrrolidin-3-Yllacetic acid,
{3-[4-fluoro-3-(trifl¥eo yl ) phenyl] - 4- oxo- 1, 3-oxazol i din-5- yl }acetic
acid, {4-ox0-3-[3-(trifluoronethyl)phenyl]-1, 3-oxazolidin-5-yllacetic acid,
[ 3-[2-chl oy (trifluoronet hyl)phenyl]-4-oxo-1, 3-thiazolidin-5- 20

yl }acetic acid, and , )

[ 5- oxo- 1- [B- @ PPPUbY ShelPRYPY DIHATYEEPRE, 8- AIRTUPRESL RS FPELBILY- STy ATEsi ¢
acid are epiegded, or a salt thereof; 25 [0029] [2] the compound of the
above-nentioned [1], wherein X is 0, CH20, OCH2, CH2, S, CH2S SCHz2r(0) or
3(0) 2; [ 3] the compound of the above-nentioned [1], wherein ring Bis a
benzene ri ngE6pt i | Iy further substituted by 1 to 3 substituents 30
selected from (a) 4| hal ogen atom (b) a Cl-6 al kyl group optionally

hal ogen atons, and (c) a C1_6 al koxy group
optionally substitjuted by 1 to 3 hal ogen 35atons; [4] the conpound of the
above-nenti oned {?J, reinring Ais a 5-nmenbered non-aromatic

het er ocycl e opti |y further substituted by one substituent selected from
a Cl 6 al kyl group arghAancozyr

5

F3C
( O
o
CHZ—CO2E
£0020]
8) JP-A-02-053780 (patent document 7) discloses the following
compound.
10 [0021]

N
CF3

HOzC——Cﬁé 0
[0022]
However, it has not been reported that the above-mentioned
compound has a RBP4 lowering action.
15 Citation List
Patent Documents
[0023]



oxo group; [5] the conpound of the above-nentioned [1], whereinring Ais a
pyrrolidine ring or a tetrahydrofuran ring, each of which is optionally
further substituted by one oxo group; 5 QG] t he conpound of the

above- ment i oné@t¢mq dowkErEi b PP PA/Y%?5415- nenber ed non-aromati c

het erocycl e ophtertakbyudeuethemosedystidast ed by one substituent selected from

a Cl_6 al kyl groun QE%"%QF?QU%%?EF{&HQ B is a benzene ring optionally

further substituted stifuents selected from (a) a hal ogen
atom (b) a GateptapRgymegE otip ¥Op2496n843%p4substituted by 1 to 3 hal ogen

atons, and s5( @hténtClobumahkoxy wgraypzeptionally substituted by 1 to 3
hal ogen 15atorp§1;te ngoggniles EE' 9 2, CH2, S, CH2S , SCH2,(0) or [7] the

0.
conmpound of the AbovSHERT I Snéd ; ereinring Ais a pyrrolidine ring

or a tetrahydfefentadosinegt Eadh-f02nhi3Fk0i s optionally further substituted
by one 0x0 gr @uRpatBnf ipd3Gukdts @ benzene ring further substituted by 1 to 3
substituents ﬁg{)ec]t ed from(a) a halogen atom (b) a C1_6 al kyl group
optionally su THut ed by 1 to 3 hal ogen atonms, and 25(c) a C6 al koxy group
opti onal | y 1gubsitRagted doguderttol 3 NaalogadcatBws362ando0dli s bond; [0030] [ 8]

the conmpound @b, 1heAbEABRL hOoRed: [Mdan WS e741630 (Jdgh9 A is a 5- menbered
non-aromatic heterocycle optionally further substitut ed_ge/Ei one substituent

sel ected from8* CEEBM ARG Gitodp SanBPEn 9x 8™ gr oulr? ritg 8§ (A %pt i onal | y

further subst Nbutradelierbementi ng;BiaddinX BSophys S mfrtaCH2Z94, 48-54 (1996)
Non-Patent document 5: J. Atheroscler. Thromb., 13, 208-215 (2006)
15 Non-Patent document 6: N. Engl. J. Med., 355, 1392-1395 {(2006)
Non—-Patent document 7: Diabetes, 56(Supplement 1), A378 (1477-P)
(2007)
Non-Patent document 8: Zhongguo Yacke Daxue Xuebao (1991), 22(6),
330-3
20 Summary
Problems to be Solved
[0025]
The present disclosure aims to provide a compound having a
RBP4 lowering action and useful as a medicament for the prophylaxis
25 or treatment of diabetes, hyperlipidemia and the like.
Means of Solving the Problems
(0026}
As a result of the intensive studies of the compounds having a
RBP4 lowering action, the present inventors have surprisingly found
3¢ compounds represented by the following formula (I), a salt thereof
or a prodrug thereof has a superior RBP4 lowering action, which
resulted in the completicon of the present disclosure.
Accordingly, the present disclosure relates to
[1] a compound represented by the formula
35 [0027]

PO

COOH



35 [9] ({(3S)-1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3- ylloxy)acetic
acid or a salt thereof; [10]
(11-[4-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3- yllsulfanyl)acetic
acid or a mlze]ther eof ; [ 11]

3-{(2R 55) - 3 5- bi s(trlfl uor orret hyl ) phenyl | t et r ahydr of ur an- 2-

yl }propand’fh(‘? I'd or a salt thereof; [0031] [12] a prodrug of the

conpound ofingha a.bm/@mwémdedo{l-la}:on@tﬁQﬁ}ef@rnedtbeamﬁtion@lfﬂm if8rhet he

conmpound of r a prodrug thereof; [14] the

medi canment Ubft?ﬁgp%%%\yggﬁéenﬁﬂggég&% 5 , which is a reti nol bi ndi ng protein

4 | ower isngriagedt is an [OES}OIILE}‘ﬂéYnéér@m’mﬁpbﬁﬁlﬁq#@dab@v@nﬁeﬁﬁl%n@@d[ 13], which

s an agent 1041 grod he, PEARNYbaX], Scl, LERALIeA! cals a stal i rab) bi b ng) ,
protein 4-" associ ated di sease; 16] medi cament’ of the above-nent’i oned

[13], whi ch(Q)§Ean SH§ent Cﬁeﬁf(q)hembrschgﬂHam s or treatnent of diabetes;
[17] a nmethodiabqlowRring retinol binding protein 4 in a mamml, 15 whi ch

conpri ses ‘adm ni steri nq an effective am)un% th t he conpound of t he
above- ment { GifedR) 13- ¢ Arpf Breget Reld6r2¥ ! the mammal ;. [18] a method for
the pr Om)’hﬁﬁfiugforﬁét%@ﬂlj@mn@c}p@kﬁ@ﬂcﬁ& 8 Ay B} avermal acashi ch conpri ses

adm ni stering an effec u of the above

menti oned § %’ of' a 'p[r2c5§§r Rilow f?ﬁﬁ&?r?% W&’EWZ%EEBI_,PQ_ [19] use of the
conpound oftiiTeuabene:hyenphanad plytrobidia-predracgtibeasiof, for the production
of aretin bi n roQ i.n e onpound
of the abo% 9 E% @: %?uorom(at?‘m? he%ygg ?‘her hlfaL$gird 'thh% gi}é ?tligon of an
agent for ad:nei,prophyl aX| s or treatnment of diabetes; and the like. [0032]

I n one %Spﬁft tﬂegg Jtsﬂl%ﬁﬂéé%&&@h?l?ﬁﬁ@%ﬂ]Eyﬁlﬁiﬁﬂﬁeﬁ}%&@ 2Q4f ormul a

wherei n"Ti pyrrolidine r l1dine rin

t et rahydrofiﬁ.lf@rrflluﬂgo %(Lrlfmqnmééhxbt%eaibl T4tiore - h?@xaéaé:hd%ﬁ 535 whi ch

is option i I’Ehg&_éubstl tuted by one substituent selected froma Cl_6
al kyl grou an 0X0 group; ring is a_benzene ring, opti onalpla{%/ further

substi tut ecﬂ4mxorBréM(tsr&t%th%Wlé@wlédlf?cﬂﬁa(Z?}l Il g 6RCHt G m acids
{3-[2-chloro-5- (trifluoromethyl)phenyl]-4-oxo-1,3-thiazolidin-5-

20 yllacetic acid, and
{5-oxo-1-[3-(trifluoromethyl)phenyl] -4, 5-dihydro~-1H-pyrazol-3-
yllacetic acid
are excluded,
or a sait thereof;

25 [0029]

(2] the compound of the above-mentioned [1]1, wherein X is O, CHO,
OCH,, CH,, S, CH,S, SCH,, S(0) or S(0),;

[3] the compound of the above-mentioned [1], wherein ring B is a
benzene ring optionally further substituted by 1 to 3 substituents

30 selected from

(a) a halogen atom,
(b) a C;¢ alkyl group opticnally substituted by 1 te 3 halogen
atoms, and
(c) a Ci¢ alkoxy group coptionally substituted by 1 to 3 halogen
35 atoms;
{4] the compound of the above-mentioned [1l], wherein
ring 2 is a 5-membered non-aromatic heterocycle optiocnally further

substituted by one substituent selected from a C,¢ alkyl group and an



5(2) a C1_6 alkyl group optionally substituted by 1 to 3 hal ogen atons,

(3) a Cl1-6 al koxy group optionally substituted by 1 to 3 hal ogen atons, (4)
a cyano group, (5) an am no group optionally nmono- or di-substituted by
substit uenrtzpsyrsedected from (a) a Cl-6 al kyl group optionally substituted

by 1 to 3 hal pgen_at ons _ . (b 1 -6 al kyl sul fonyl group
optional | yﬂgzugg?i?%%pggngygfjdcthg %bci‘%é”le%;éé]n%dt 3%\?’ véne({e&é)r%n g\nly%r%mati c
het er ocyclpyrcat bdind rgnoupr epteormitdrogubst itimgededsh Dt shBIsulsstit uents
selected fr - j ana bstituted by 1 to 3 hal ogen
atoms; an P%%ﬁauﬁlsy %Sﬁghg%sq’%%ggt%%g @g‘ﬁ%c%%’ 'S, CH2S, SCH2, 3(0),
CB2S(0) 5 2AB1SEDy GHposnd) 2 OBy ment SpmyR M2, Wreswided that

[ 2- oxo- 1- [ 3Gt ki {1 uprsopetivldphenvl Jautt ol Adidiodyyld a8t bha G} FurtSer
excluded, or "a salt thereof. 25 [0033] | n another. aspect, there is
provi ded &upsdiEaFchYcBRPriPShITEIRE EEAPBLATH TEPMsAl G-dP $EY b SEQ R

[ 0034] oxo groupi N another aspect, there is provided the use of the
conmpound 30Q or saﬁ)t di scl osed herein for the productiaon of an lﬁ_gent for the
i

pr ophy| axi%ingr Bt +2t MERFSRE TdPAbeR R oY35] {Aeet A7 ed “BESEhti 6A Of the
| nvent i gn]subkei dedddy skoacedd gaelh synbol in the formula (1) and the 35
formula (1') js de Cfi bed in detail in the follow ng. The "hal ogen
atom' in the %‘f’esg‘eﬁ? %%?@C#?%’ati on means, unless otherw se specified, a
fluorine atomb)aach] gralkelagomp apbtemlie atismiomtad bywod ne Atigrhogen

The "d _3 al kax/‘tzloers\edér%y group”™ in the present specification neans, unless
ot herwi se speci 5 ed? et hyl enedi oxy, ethyl enedi oxy or the like. [0036]

_ fc) a Ci_s alkoxy group optionally substituted by 1 te 3 halogen

15 atoms; and:
X is O, CH;O, OCH,, CH,, 8, CH,3, SCEH,, S(0) or 5(0}).;
[71 the compound of the above-mentioned [1], wherein
ring A is a pyrroclidine ring or a tetrahydrofuran ring, each of
which is optionally further substituted by one oxo group;
20 ring B is a benzene ring further substituted by 1 to 3 substituents
selected from
{a) 2 halogen atom,
{b) a2 Cis alkyl group cpticnally substituted by 1 to 3 halegen
atoms, and
25 (c) a Ci.s alkoxy group optionally substituted by 1 to 3 halcgen
atoms; and
X is bond;
[0030]
[B] the compound of the above-mentioned [1], wherein
30 ring A is a 5-membered non-aromatic heterocycle opticnally further
substituted by cne substituent selected from a C,¢ alkyl group and an
0XO group;
ring B is an optionally further substituted benzene ring; and
X is O, § or CHy;
35 [9] ({(38)-1-[3,5-bis{trifluoromethyl)phenyllpyrrolidin-3-
ylloxy)acetic acid or a salt thereof;
[10] ({1-{4-chloro-3-(triflucromethyl)phenyl]pyrroiidin-3-

yvl}sulfanyl)acetic acid or a salt therecf;



5The "Cl1_6 al kyl group” in the present specification nmeans, unless

ot herw se specified, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, entgl i sopentyl, neopentyl 1- ethylpropyl hexyl
i sohexyl , 1, 1-@F hetHyEbosyre-13, ?‘%SWE{WPB{R“?FWJQPQewzdF%%WPmﬁV?n“ -
2-ethy|buty| o) phpahb ke acid or a sEhe tHekebral koxy group” in the present
speci fication npaps, unless otherw se specified, nethoxy, ethoxy, propoxy,
i sopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy or the |ike. [0037]
10The "Cl1_6 allkékyr pardtryaydt gheugrarpwnd 96 Preesbeie-gpetioheealtlion nmeans,

unl ess ot hezwi(se) spacifdatdnt BT ERM1RNYdnpcthd DY € RBBYd-mentioned [1]
propoxycarbonyl ter& bu%g XY.Ci rbonyl or the |ike. The "Cl1..6

al kyl - car bonyP*g? SGp" % fesent specification means, unless otherw se
speci fi ed, acdflyl  therogsdraynt b@tQM¢0§boveiﬁenusgn@deimébd whp@hnnan@yﬂgtinol

i sopent anoyl X ﬁ@oﬁot@rmtbqobég&% agent; 1he "C6_14 aryl-carbonyl group”
in the present gloem i cati on nmeans, unless otherw se specified, benzoyl,

napht hyl car bory?! B pheHGresitb8h Al oPP Y Ram e dd3b) “boFhds e 3gent
al kyl thi o grodpt the phephgiesientr speeiddantati enreaeans, bl 8¢ protéir wi-se

speci fied, methyldihioy £Lhydd;hio, propylthio, i sopr opyI thio, butylthio,
|sobutylth|o sec-butylthio, tertbutylthio, pe | thi o, 1isopentylthio,

neopent yl t hi o,[141 t@?h‘%%%‘be)ﬂtt fif (fheh%‘%&YIefIﬁ‘?"&lOF Héxyd #high 1s an agent

1, 1- di met hyl baby|iHai propRpiakid- di methyhdutt yt tdikbeted,; 3- di net hyl butyI t hi o,
2-ethylbutyl thi g of nblifdl bhGoyering redifis &Jndé&ng sytod bolyl, gLadp, in the
present specification nmeans, Unl eSs otherw 6 S Ied, nethy fonyl ,
et hyl sul f oAyl Wh’p‘T*b59#‘%%5156rﬁ@“lmrsst@ﬁi“éﬁ)fpsﬂﬁeﬁﬁwe aperyA §‘€|Itf17@n9q>mpound of
i sobut yl sul f onyé ,ap30e S&ﬁth&ﬁew s:uﬂ fo@rwlproaﬁngt tbe&adfsu& ft@@)/rhamm@@ﬂt yl sul fonyl,
i sopentyl sul f n ulfon nyl, 12

hexyl sul f onyl ???sghrél?(%% % ? prfi%yl&x ?Otp"%s %}l/%/]?etﬁf‘ - @
di met hyl but y| ggdiedayvhicl, eﬂrmrﬁﬁily%mvtsmr@owleff?C“éf@hWCbmttyMsﬂthéonyl or
the |ike. [0038}poRingt Ané Lrdve-rmpbalad [0Rras YRkl ReLAIACYS 8.
optlonally further substituted by one substltuent Exanpl es of the

" 5- menber ed’ nBAY % énati ¢ heterocycl e’ of the "5-nmenbered non-aromatic
het erocycl e opt?lomarlof e tdrepogubst ithet eebveymers oseddtll t erent brddangring A
i ncl ude pyrrokh@ue@@ f@%ﬁ@lﬂre&nct]:_gnum qazé)ém@lh NSinali A} $380L1 N8, 10wering
pyrazol i di ne, razol i ne, oxazolidine, oxazoline, thiazolidine, thiazoline,
1, 1- d|0X|dothF ‘i dine, 1,1- dioxidothiazoline, isoxazolidine,
i soxazol i ne, (30t hsazd itk reppigot bf azel anere-dert-idheXi[d0i @othpazrhydi ne,
1, 1-dioxidgis o} ofuran h r jdr ot hi enyl ,
di hydr ot hi g}hy?ﬁéye%% Hrngllq%xtpl ggl?%%i?gh{/féﬁ gt %%egllﬁy?&y %E%p%:aggﬁl%&é?%dr ot hi enyl ,
di oxol yl , d|0RH¥§H§Ptéﬁdd¥ﬁ€t??ke O these, pyrrolidine, inidazolidine,
tetrahydrofuraﬂdamd:m$ﬁ di oxi doi sot hi azolidine are preferable, pyrrolidine
and tetrahydr?g&b?n are nore preferable, and pyrrolidine is particularly
pr ef er abl e.

In one aspect, there is provided a compound represented by the

30 formula

Faeou

COOH

wherein
ring A is a pyrrolidine ring, an imidazolidine ring, a
tetrahydrofuran ring, a 1,1-dioxideoisothiazolidine ring, each of

35 which is optionally further substituted by one substituent selected

10



20 [ 0040] Ring A optionally has, besides ring B and X group, one
substituent at substitutable position. Exanples of the substituent include
(1) a C3.40 cycl oal kyl %roup (e.qg., cyclopropyl, cyclohexyl); 25 (2) a
C6_14 aryl gré&p: EeCy: ApHedyrir FRBMHYKEY B9tPonal |y substituted by 1 to 3
substituents zehed ed 4 beRteneayimy Gltfonabkylrugtiodip sapddienedd ypysuhst 4t ut ed

by 1 to 3 hal . , b hydroxy group, 30(c) a Cl-6 al koxy group
optionally sugglt%l]ctlg%% Sbf/e)(lect)c(e)g?frﬁ’gl ogen atons, and (d) a hal ogen atom (3)

an aromatic het efbcypchiogramy™e.g., thienyl, furyl, pyridyl,

pyrazolyl, km dazpl wl ¢, { et k@zek¥hy opXakRhYl ,subBt azekY by oxedizagolygen 35

t hi adi azol y1) opg&%%ally substituted by 1 to 3 substituents selected from
(a) a C1_6 alkyl "group optionally substituted by 1 to 3 hal ogen atons,

(b) a hydroxy gré¥p2a C{cprlio@lgéow kpsdenglt bupubptitoned by SupsBi paltgdnby 1
to 3 hal ogen atopgmsand (d) a hal ogen atom s (4) a non-aromatic

het erocyclic grou e.qg., tetrahydrofuryl, norpholinyl, thionorpholinyl,
pi peridinyl, pyrtol PdFRA°, 9pTYer azi nyl ) “optional |y substituted by 1 to 3
substituentig sel ¢oit ed dmiom axfep ept@ondllal kyho-groupl-epbstanatedy bgubsti t ut ed

by 1 to 3 hal ogep,lQat QiR (sf De18ddEpxy group, (c) a Cl-6 al koxy group
optionally substituted e/ 1 to 3 hal ogen atons, _(d) a hal ogen atom and
15( e) an 0xo group; {a) a Cig alkyl group Optionally substituted by to 3 halogen

atoms, and
(b} a C; alkylsulfonyl group optionally substituted by 1 to 3
15 halogen atoms, and
(6) a non-aromatic heterocyclylcarbonyl group optionally
substituted by 1 to 3 substituents selected from a C;¢ alkyl
group optionally substituted by 1 to 3 halogen atoms; and
X is bond, 0O, CH;0, OCH,, CH,, (CHz):, S, CHS, SCH;, S(0), CH,5(0),
20 S(0O}CH,, S{0)2, CH:5(0), or S(0),CH;,
provided that
{2-ox0o~1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-yilacetic acid,
is excluded,
or a salt thereof.
25 [0033}
In another aspect, there is provided a medicament comprising
the compound or salt disclosed herein.
[0034]
In another aspecit, there is provided the use of the compound
30 or salt disclosed herein for the production of an agent for the
prophylaxis or treatment of diabetes.
[0035]
[Detailed Descripticn of the Invention]
The definition of each symbol in the formula (I) and the
35 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.

11



(5) an am no group optionally nono- or di-substituted by substituent(s)
selected from(a) a C1_6 al kyl group optionally substituted by 1 to 3

hal ogen atons, 20(b) a Cl1_6 al kyl-carbonyl group optionally substituted by
1 to 3 hal ogen atore “fe) 2BCEREdigxy| I%CAPH oWy IEhe rRygpetip EPeFiiFgtion
substituted byednst oudldial OGRAwBIORBeci fid), aeClyfenabkawy- sathenydiogy aup
optionally suQﬁthpFEed by 1 to 3 25hal ogen atons, (e) a Cl1_6 al kyl sul fonyl
group (e.qg., ne?hi’sulfonyl, et hyl sul fonyl, isopropyl sul fonyl,

but yl sul fonyl [0@¥xit yl sul fonyl) optionally substituted by 1 to 3 hal ogen
atons, (f)sa carbayhc,dr gu, 109t byrakh Y nl0RQsseft (HerstiRStiddtedndy CL_6
30al kyl group(s) optionally substituted by 1 to 3 hal ogen atons, and (gQ)
an aromatic heterocyclic group (e.g., thienyl, furyl, pyridyl, pyrazolyl,

i mdazolyl, tetrazolyl, oxazolyl, thiazolyl, oxadiazolyl, thiadiazolyl); 35
(6) a C1_6 al kyl-carbonyl group optionally substituted by 1 to 3 hal ogen
atons; (7) a Cl_6 al koxy-carbonyl group optionally substituted by 1 to 3
substituents selected from (a) a halogen atom (b) a Cl1_6 al koxy group,
and (c) a C6_14 aryl group (e.g., phenyl); (8) a Cl-6 al kyl sul fonyl
group (e.g., nethylsulfonyl, ethylsulfonyl, 5 isopropylsulfonyl) optionally
substituted by 1 to 3 halogen atons; (9) a carbanoyl group optionally
nono- or di-substituted by substituent(s) selected from(a) a Cl_6 al kyl
group optionally substituted by 1 to 3 hal ogen atons, 10(b) a Cl-6

al kyl sul fonyl group (e.g., nethylsulfonyl, ethylsulfonyl,

i sopropyl sul fonyl, butylsul fonyl, pentylsulfonyl) optionally substituted by
1 to 3 halogen atons, (c) a C6_14 arylsulfonyl group (e.g., phenylsulfonyl)
optionally substituted by an aromatic heterocyclic group (e.g., thienyl,

11a



15furyl, pyridyl, pyrazolyl, imdazolyl, tetrazolyl, oxazolyl, thiazolyl,
oxadi azol yl, thiadiazolyl), and (d) an aromatic heterocyclic group (e.g.,
thienyl, furyl, pyridyl, pyrazolyl, imdazolyl, tetrazolyl, oxazolyl,

t hi azol yl, oxadi azolyl, thiadiazolyl); 20 (10) a thiocarbanoyl group

opL i onal | ydrrga@res@ro%{eﬁs%wtsb&@htﬁddbyne@ﬁlﬁ @Itkyl, gwpyg( Sisd@@bga)omabdlﬁgill
substitute 0 al .ogen at ons group_optional l'y
nono- or di- X%]btl Yt éq’é'tcb?/ "6 eéfltkb o% %gf’ olpsf)f)o t<'3(Ilry sg)%mtpl t’u?ed by 1
to 3 hal ogen atlmiprops(llzylewleaxsﬁ@%yylgr éup*dl%tlémytnlfhydi’my!eynd@ptyl (14) a
Cl_6 al koxys ggpy@ﬁ@@ﬂﬁg@@;y sURstEbut,edobYnd {1ke3 substituents sel ected

from (a) a hal ogen atorf a carboxy. group, Ikox group,
o3 8E1"6 al Koy Ty Moy USRS B ORT | BRGPT ISAEST SPRTOTRYLT Pt Co. ra

aryl group (euglessphigreyk)se apdceified( ejethoxyanHeoxyr opnPropYi GeabiopoRPNO- Of
di - subst i UL egutuk SURSHLLUBA! (8] p5ebgpt edidbamaa, C1Guakkad. oroup and a
Cl_6 al koxy35carhanyl group; - kenyl oxy group (e.g.

et henyl oxy) oé?‘?"ﬂﬁal |y substi tut ed by 1 to 3 hal ogen at ons; (16) a C2-13
ar al kyl oxy 1gr oup (erhg “Cltkeﬁlmgdx@)(g@r}bonfﬂ_l;):oap’CﬁﬂlﬁheapyéSBﬂy gﬁemipicf(ee:ign,

phenyloxy, naphthy! gxy). § G AL RN, BBy {540

acet yl oxy, tart‘{nut y‘?clar Eon&%%1 gg’e@l(f% / meC%S)%% car ony ? Sr%%lﬁ
optional ly suB§‘?R°€‘MF%’ﬂ’°B¥lr1 tFét‘f?uSOmP?‘H}eﬁf hsee%“éﬁ ‘ed from (a) a

hal ogen atom and 1hb) “(&1 GC&ll@lal:J@HongI QiHpupPtinoniad |py-e§éjh;8'[spéditfeaatﬁ)bnl to 3
hal ogen atons; (20) I’OITB.tI ¢ het cyelylcarbon 10
pyrrolidinyl car or’ly‘lmal m)rp ‘l"’:hsy C ?%oﬁ?‘lq atcﬁ Prﬂpo%ﬁ %grg

1- oxi dot hi dfroipHOIRPRNLe aPBBAPPYL 0 pEPRATGRNSY 1S ub%%qnwl fees blg/e Like- 3

subgt |ht :Jents sel ected *cfsqma@ygca@bahy]ylgrgﬁlgugnotp{el Ay @&E‘fj{&aﬁﬁ@ﬁi by 1
to al ogen at ons; mer capt o fhio group
(e.g., nethyl FRTG; uélﬁs%t%hg)rmos PBRA Ili? sdc"be ¥t e%pl't%lny](lscatrlb %ubstituents
sel ect ed fronb(@léenalmbegﬂn oat v lakst

[0038]

%§?¥lg !

20 The “C;3 alkylthio group” in the present specification means,
unless otherwise specified, methylthio, ethylthic, propylthio,
isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-
butyithio, pentylthic, isopentylthio, neopentylthio, 1-
ethylpropylthio, hexylthio, isohexylthio, 1,1-dimethylbutylthio,

25 2,2~dimethylbutylthio, 3,3-dimethylbutylthio, 2-ethylbutylthio or
the like.

The “C;; alkylsulfonyl group” in the present specification
means, unless otherwise specified, methylsulfonyl, ethylsulfonyl,
propylsulfonyl, isopropylsulfonyl, butylsulfonyl, iscbutylsulfonyl,

30 sec-butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,
isopentylsulfonyl, neopentylsulfonyl, l-ethylpropylsulfonyl,
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(b) a Cl-6 al koxy-carbonyl group; (23) a C3_13 aralkylthio group (e.g.,
benzylthio); 20 (24) a C6-14 arylthio group (e.g., phenylthio,

napht hyl thi o); (25) a cyano group; (26) a nitro group; (27) a hal ogen atom
(28) a( Cl_b%x?h.gﬂiﬁhl@di oxyog@rxgmpmﬁy(xz% B—rhlaléﬁhfjﬁlﬂlﬁ:yme{tefcf}@?lﬂ ylb zar bonyl
group (e.g razo car bo azi on i.S0xazo car bonyl ,

pyri dyl caﬂiﬁlﬁgﬁquqﬁ EB]rffP 5’(1%‘% Q%Jtﬁ% qﬁuitc&yrli’tgfed %y 1to g

subst i tuerettﬁySBdeGIseldftﬁpInoa GEL@GLJadekyI group optionally substituted by 1
to 3 halo %E gioms; 30 (30) a fornyl group; (31) a Cl1_6 alkyl group
optionall& GBSt t ut ed by 1 to 3 substituents selected from(a) a hal ogen
atom (b) a carlriny Bricup, 53meradhyor-erpngtbupietédycycl@l ogtionally

al koxy- carbaq , d (f i
opt i onal 1y ipohs: ‘iR chEl Bl ted AESBIOR, N (o) - (32) ' o 10

al kenyl group (&xgumples dnyhe ‘15—m66b%¥‘%4 )rloapﬁr@ﬁfﬁélllcyh%mﬁél? Phybe to 3

substi t uentes r t PATRN!
(c) a hydrosxilnégir)%ﬁ%c,?%f) g anﬁ%lc%%%o%%ﬁgﬁ‘ %?;IOéég%yuafug?g?Pa ClEgH%eI?oxy

group, by One(fﬁ\}bsa‘-ﬁt&ﬁil 0 I§FotRD Pt iLBRARES %ﬁ%hcﬁrnedl PETHY Eut ed by
ot r anyr ?%f‘*&rdﬁ?@”ﬁ‘@ol?‘)eho?*?ﬁ%ﬁ@%ﬂ?o%ﬁ‘aﬁg?iﬁ'ﬁ% B ot oYL i oLt g i
pi per azi nﬁxazPI]ii”é%'olqhdF‘ﬁ?]rJ)dlélﬁtl Blf‘ﬂarﬂzl‘%;lgﬁbs Ty L‘}EBQM{W g?)l%i)lé’ﬁbs% J?uent s
sel ected fdi@¥idothiazoline, isoxazolidine, isoxazoline, 1soth1azolld1ne,
isothiazoline, 1,l-dioxidoisothiazolidine, 1,l1-dioxidoisothiazoline,
tétrahydrofuran, dihydrofuran, tetrahydrothienyl, dihydrothienyl,

15 1,1-dioxidotetrahydrothienyl, 1,l-dioxidodihydrothienyl, dioxolyl,
dioxolanyl and the like. - Of these, pyrrolidine, imidazolidine,
tetrahydrofuran and 1,1-dioxidoiscthiazolidine are preferable,
pyrrolidine and tetrahydrofuran are more preferable, and pyrrolidine
is particularly preferable.

2o [0040]

Ring A optionally has, besides ring B and X group, one
substituent at substitutable position.

Examples of the substituent include
(1) a Cs1p cycloalkyl group (e.g., cyclopropyl, cyclohexyl);

25 (2) a Ceie aryl group {e.g., phenyl, naphthyl) optionally substituted

by 1 to 3 substituents selected from
(a) a Cy_¢ alkyl group optionally substituted by 1 to 3 halogen
atoms,
{b) a hydroxy group,

30 (c) a Cy_¢ 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, oxadilazolyl,

35 thiadiazolyl) opticnally substifuted by 1 to 3 substituents selected
from

(a) a Cyg alkyl group optionally substituted by 1 to 3 halcgen

atoms,
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15(i) a Cl1-6 al kyl group optionally substituted by 1 to 3 hal ogen atons,
(i1) a hydroxy group, (iii) a Cl-6 al koxy group optionally substituted by
1 to 3 halogen atons, 20(iv) a halogen atom and (v) an oxo group; (33) a
C7_13 aral kyl (1gr aupydxg. grbesnzyl ) optionally substituted by 1 to 3

SUbSt! tuents %llef Eg a{%%gg%e%r%a?gtlor)alﬁy substa%é?éd pt8p§ h%&%%!e?f

substituted b rox y grou

(c) a Cl1-6 ahkmmy gemdip, and (d) a hal ogen aton1 (34) an oxo
group, 30 and ihe h&ﬁ:en[ggé&J As the substituent, a Cl_6 al kyl
group and an %Qo

group are preferable, and an oxo group is §$rt|cularly
pr ef er alsl e(4)] @021@]1 [BREfYC Adterpretbralbirgun B-FenbedtedhydroBioiat i ¢

heterOcycln?or&,miﬁylablaal%fﬁwﬂhpf, ﬂlrpesé@apflyldl Berrd8iapydrofuran, 1,1-
di oxi doi sot hi azol i di ne) opt i onal er substituted b¥Bone substi t uent

sel ected fRigwrazonve @PEyPnﬁrlduﬁugﬁW%ﬁeéxBYerGp? HRE LT PPRE R sEPGL

5- menber edegn-aromati ¢ heterocycle (preferably pyrrol i di ne, | m dazol i di ne,
tetrahydrofuran 1, 1- di oxi doi sot hi azol.idine) optio |y fur

substituted bi? oﬁeceﬁ(@l&%u%ro%%tb?@]&yaﬁ aa&@f

t et r ahygy of uradbmseach of which 5 is opti onaIIy further substltut ed by one
0X0 group, partl cukarla/%)preferabl y pyrrolidine not substituted by

alogen

substituent otfefd 99°®and X group. [0043] Ring A is an
optionally f urct)her Cs u belikiok it @xbup optrberadd ynenbdto tateddty d et 2riodygks.
Exanpl es of t ".5-menbered non-aromatic heterocycle” of the "optionally

further subst? lﬂéd 5- nenbered non-aromati c heterocycle" for ring A

i nclude those(d)i m hatogan ®lem; Sanverrber ed non-aronatic heterocycle” of the

" 5. rrerrb ed nen- %%o %‘;z Ql%terocycl e optionally 15 further substituted by
one substl tuent™ O these, pyrrolidine, imdazolidine,

t et r ahydr of &ir @ aménd, GIfDuEl X i9iRd bY HQTED] Pﬁl%sé}bétbﬁlé?feé*r BBl e, pyrrolidine

and tetrahydrofiuian: fg)e SARLE Y ef-grabl e, and pyrrolidine is particularly
preferable. 20 J(g C,s alkyl group optionally substituted by 1 to 3 halogen
atoms,
20 (b)Y a Cig alkyl-carbonyl group optionally substituted by 1 to 3
halogen atoms,
(¢) a Cgi4 aryl-carbonyl group optionally substituted by 1 to 3
halogen atoms,
(8) a Ci¢ alkoxy-carbonyl group optionally substituted by 1 to 3
25 halogen atoms,
(e} a Ci¢ alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl, iscpropylsulfonyl, butylsulfonyl, pentylsulfonyl)
optionally substituted by 1 teo 3 halogen atoms,
(f) a carbamoyl group cptionally mono- or di-substituted by Ci
30 alkyl group({s) optionally substituted by 1 to 3 halogen atoms,
and
(g} an aromatic heterocyclic group (e.g., thienyi, furyl, pyridyl,
pyrazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl,
oxadiazolyl, thiadiazolyl);
35 (6) a Ci¢ alkyl-carbonyl group opticnally substituted by 1 to 3
halogen atoms;
(1) a Cy_s alkoxy-carbonyl group optionally substituted by 1 to 3

substituents selected from
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Ring A optionally has, besides ring B and X group, 1 to 3 substituents at
substitutable position(s). Exanples of the substituent include those
exenplified as the "substituent™ that the "5-nenbered non-aromatic

het erocycl e" of) tzhealbgerermhemned non- 25 aromatic heterocycle optionally
further substitutettg by .qne substituent" for ring A optionally has. \Wen the
nunber of the Bufstie AHEYi T“HWot FBEs than 2, the respective substituents
may be the sam® @ Cdif Beyengroyp0Q45]. 3@Asnyhe substituent, a Cl1_6 al kyl

d f d i j |
O o br anr oy B3 R SLEEPLAT GEBH, e A0 DR BEGHA| S RHINSHIL Y.
het er ocyz| esqguoptrésabiopygyr eptictiedéy surisdazetedivvel tety aaydet atans: 1, 1-
35 di oxi doj gpthi-azg anskoe%ap%%hém WohBerosuastib it 8dtRY Qpe

substituent sel ected from a al kyl” group and an oxo group,” nore
pr ef er abl ys@s-ikpadef¥d sgdAcksdiEeNc heterocycl e (preferably pyrrolidine,

i m dazol i di ne a1t et cahysngfiugasup bptionsl BXisdsseptti-azel i ditrel pptdgenal |y
further substituted by one oxo group, nore preferably pyrrolidine or
t et r ahydr of ur&@™%each of which is optionally further substituted by one oxo

group, particybard ¥y, prefignabh yomyr gebigli ne oot metiakul 8éed by substituent
other than 5 ring B_and roup. [.00 ing Bis opti onal rther
subst i tut ed bergaLirg 58BPertysi fenvhr Bubul fyieadY pedtae eI and
a trifluoronmesptyilorgi dyupsubkti@uies Hysti toehthalates Wisinst ut abl e posi ti on.
Exanpl es of i9 the substitu include those exe Lfjed t he

Caubat 1 uent » Pexte e R AHTLRSYar BP (as t IEeTBL ntatvdl Hfoedhue i o
het er ocycl e" sfbsthi¢utsd neniser edomdricahepetdaychét egrooypcl(e. opt itbhehyl, furt her
substituted b e itu . ri tiopal ly has. e nunber
of the g%b-sti%ﬁﬁ&it'si#’g?%lt' ?ggsrgzéﬁgﬁEﬁ?‘%%éﬁ%'respecf?ge’ su gtgil%it}ents may
be the sane oFhiHAflelentxadieeadyl Adhindizimstituard, (1) a hal ogen atom

(preferably ad) ugf iREmat MNneR eEBLALIIRE (RLAM (A o1 OFL L AL ORhyy 120 o 2) afh,
Cl..5 al kyl gr(o){Jp or?tircglnallyh sﬁbstﬂlt}t ed b@fml(tg 3 hal oé%n at ONE ehflaft

(preferably aPYFarivhe HbiglzolyB) eterzelyl k6%t Bup tBpRFdal y
substituted byxdaitaeo3yhalagen:as y:(4) a cyano group, (5) an am no group
optionally nono- or di-substituted by, 25 substituent(s) selected from (a)
a Cl1_6 &t kyt0hrodpiopt iRyt yo s CPHREd 1By ™0 OF HAT JGATL1ER D PYahds (b)
E:l)_6 al kyl suk§orpbuglOuppepbhe1a} Isybstbsideiubed iy 3 helydnakogesy at ons, 30
6) a non- et erocyc

t hi onor phoﬁ#ﬁﬁ%éﬁ%gmﬁ’ﬂ E 8&%’/11%1 t?ﬁ%i%%%%%y‘é%&ﬂﬁé@fsi%ﬁe%ﬁ%lqlsﬁ
substi t ut edlbyl Lroop 8s)supst bhaeint subst eotied byomta Glh&ladday btgnyup
optionally (fél)bsat icta%g}gy l%mllpt;o 3 hal ogen at ons
25 {13) a hydroxy group:;
{14) a Ci; alkoxy group optionally substituted by 1 to 3 substituents
selected from
{a) a halegen atom,
(b} a carboxy group,
30 {c) a Ci.s alkoxy group,
(d) a Cig alkoxy-carbonyl group opticnally substituted by 1 to 3
Ce14 2ryl group (e.g., phenyl), and
{e) an amino group optiocnally mono- or di-substituted by
substituent (s) selected from a C;; alkyl group and a C;.s alkoxy-
35 carbonyl group;
(15} a Cyg alkenyloxy group (e.g., ethenyloxy) optionally substituted
by 1 to 3 halogen atoms;

{16) a Cq.y3 aralkyloxy group (e.g., benzyloxy);

15



and the like are preferable. 35 [0049] Ring Bis preferably a
benzene ring optionally further substituted by 1 to 4 substituents sel ected
from (1) a halogen atom (preferably a fluorine atom a chlorine atom a

lralrlom ne at @m), a(@),aaflldxyabkyhp greoup, qpierngmakj;,%/ rﬁa@hshylaﬁyfe? by 1 t(r)] |3)

al ogen at prefer rine ato refera trifluoronethy

(3) 5 e 6 ok oS (e arEYERE SRt Rol T ont FSRAITS  SEUESL | ¢t ed by 1
to 3 hal ggmtyat:emsqn}(lé)(ya, cyano group, (5) an amino group opti onal I yCm)go-
or di- su5|tue St e 0] 1

al kyl gr ou{) prae %f’bﬁb hgﬁ% % leafﬁ% %%i%bsgﬂthlsfcﬁraéde%byl to 33ahal ogen
at ons, aﬁncbub(sm)Ltﬁﬂnt& sekgtead ffappl group (pref er abl y -met hyI sul fonyl)

opti onaIIy sups, tltH%f LY alchO hghal ogen atons, and (6) a non-aromatic

het er ocycl yl carbonyl grou , thionorpholi nyI car bonyl

T Sy Et Leinbal oy SR ot sb pBbptTaaK! Pyt en ot by 4 Hgogen
substituents sgh@cted from a Cl 6 al kyI group optionally substituted by 1
to 3 hal ogen atons. [0050] is nore preferably a benzene ring
opti onal | y{4Qr £nhaen WF%W%EWCX‘:W&C&%% i9CqERt & -Selected from a

hal ogen; At @praQ ; (psefarabhyl A rolr-gBs i gy 12k ebdnya ,C Iﬂhmsmcr@hatmﬂyl carBBayi ne

(pr o) or abl R sl iy (BB PaT Wl H e T b POEL A F S PSP Ae

anot her enboditienénty |srege8t¢cs firemea pref el kpl )gmubemmawyrswtgtdxpttamal |y
further s str%utgdl? a0 at3 substituents selected from (1) a hal ogen

at om ( pref L?grlne @WGSm a chlorine atom a bronine atom, (2)
a Cl_6 al ky.«ll)graomprcn)'smtloogabrhg/, substituted by 1 to 3 hal ogen 30at ons

Phons Bl 5 o6 ‘}‘E%% S b TR iy R B Ggan
at ons. [oogugstltuted by 1 to 3 substltuents selected from
{2} a halogen atom, and
{b) a Ci.s alkoxy-carbonyl group;
{(23) a Cy.,3 aralkylthio group (e.g., benzylthio);

20 (24) a Cg., arylthio group (e.g., phenylthio, naphthylthio);

(25) a cyano group;

{26) a nitro group;

(27) a halogen atom;

(28) a Ci;-3 alkylenedioxy group;

25 (29) an aromatic heterccyclylcarbonyl group (e.g., pyrazolylcarbonyl,
pyrazinylcarbonyl, isoxazolylcarbonyl, pyridylcarbonyl,
thiazolylcarbonyl) optionally substituted by 1 to 3 substituents
selected from a C; alkyl group optionally substituted by 1 to 3
halogen atoms;

30 {(30) a formyl group;

(31) a Ci_s alkyl group optionally substituted by 1 to 3 substituents
selected from
(2) a2 halogen atom,
(b} a carboxy group,
35 (c) a hydroxy group,
{d) a C..¢ alkoxy-carbonyl group,
{e) a Ci¢ alkoxy group, and

{f) an amino group optionally mono- or di-substituted by Cig

16



35In the enbodinent, ring Bis nore preferably a benzene ring further
substituted by 1 to 3 substituents selected from (1) a hal ogen atom
(preferably a fluorine atom a chlorine atom a brom ne atom, (2) a CL 6
al kyl group cgmqugn@fégp(wbsti tuted by 1 to 3 halogen atons (preferably a

fluorine a efe ably trifluoromat 3 C group
(pr ef er abl b%rjref“h(g%( ]ﬁqyéngf?@f’ 5SuBst |?mg{e}jgl npfrg é%”aﬂaff’ggéﬁﬁ%

[ 0053] substhﬂutéte b@nﬂ)otb rfertpstingnBsi selfanttetiefrmr e preferably a
benzene ri ng rthg e?}sglc ted by one substituent selected from

(1) a hal ogen tom%pr era 'y a fluorine atom a chlorine atom .20a
br om ne sat on) (b} @2¥arebddYy @radmyl group optionally substituted by 1 to 3

hal ogen at ons pre (59534 ILuorl ne atom (preferably trifluoromethyl),
ik AL
and al’koxy group (preferably nethoxy) optionally

15substi t ut ed(cby alcta aékﬁéymoéﬁén%ro%er ein the substituent is bonded to

the 3-positiop,ande healtkgk{(lgggg@rret hyl group bonded toring Bis bonded to
the 5-position

Wi t bondi nqﬁ@osmlon of g%IAas t he égosmlon
[0054] 20That (¥)s anr Ffﬁ’gn%girguhﬁ Pahby & Pef‘élf FUBSHETFEfe Y i iy
represent ed by gheqgtesgmya: 35@055] B CF3 [0056] 25wherein re is (1) a
hal ogen atom (preferably a or| ne atom a chlorine atom £om ne aton),

b
R S A B A R S B A

morpholinyl, thiomorpholinyl, piperidinyi, pyrrolidinyl,
piperazinyl, thiazolidinyl) cptionally substituted by 1 to 3
substituents selected from
5 (i) a Cj-g alkyl group optionally substituted by 1 to 3 halogen
atoms,
(ii) a hydroxy group,
(iii} a C;-s alkoxy group optionally substituted by 1 to 3
halogen atoms,
20 (iv) a halogen atom, and
(v) an oxo group;
(33) a C,_y3 aralkyl group (e.g., benzyl) optionally substituted by 1
to 3 substituents selected from
(a) a Ci¢ alkyl group optionally substituted by 1 te 3 halogen
25 atoms,
(b} a hydroxy group,
{c) a C;s alkoxy group, and
{d) a halogen atom,
(34) an oxo group,
30 and the like.
[0041]
As the substituent, a Cis alkyl group and an oxXo group are
preferable, and an oxo group is particularly preferable.
[0042]
35 Ring A is preferably a 5-membered non-arcmatic heterocycle
(preferably pyrrolidine, imidazolidine, tetrahydrofuran, i,1-
dioxidoisothiazolidine} optionally further substituted by one

substituent selected from a C,s alkyl group and an oOxXO group, more
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30atons (preferably a fluorine aton) (preferably trifluoronethyl) O (3) a
G _6 al koxy group (preferably methoxy) optionally substituted by 1 to 3
hal ogen at ons. Ring Bis particularly preferably a benzene ring
Lelor esent %e&érﬁb’#}t ﬁegf—lﬁérﬁﬂ.ﬁr&d n¢Drthati B 1‘%31‘[36@51@ (whefetablyRA is (1) a
al ogen atom era a fl.uorin to rinpe _atom a brom ne ato

or (2)py§rg gk kflT“X g&iﬁ?i (;%nar {y%%%%fc ﬁmgg by 1 to 3 hal ogen "
at ons (pref:@hcabd:ysca:hﬁlaollm@eat omu(rralrléiieflazbihprt Filfdidroadtiylope 4o [ 0059]

Xis a bond B3, 0
S(0) CH2, %}zes%%&% 1? éﬁ’(@qf@% o‘g% gg)g(g% pref Sggbﬁl@c}%@ %3&1@@0,
CH2, S, SCRS o@@k@nal@@oruoth@( @)mstmsltmrbymr@f erabysPup, PRPLiuigrly 0061]

As anot her | r r i9u pes ) ' 0 SCH2,
3(0) or o% anr]!n’)?g‘gri%’rT sfLi g yﬁ%@ %rg—rgzs\E ’ t&m’% SChp tu%l (g)) %er&"ﬂ%% 20As

anot her en!tslm Aeard AXagrsupy ef erably a bond. [0062] Pref erabl e

exanmpl es ofpgagpound (1) include the foll ovm ng conpounds. [ Conpound |-A]

25A conpound represent ed by the fornula: !]b
ng A’ is an optionally further substituted 5-membered non-

10 aromatic heterocycle.

Examples of the “5-membered non-aromatic heterocycle” of the
“optionally further substituted 5-membered non-aromatic heterocycle”
for ring A" include those similar to the “5-membered non-arcmatic
heterocycle” of the “5-membered non-aromatic heterocycle optionally

15 further substituted by one substituent” for ring A. Of these,
pyrrolidine, imidazolidine, tetrahydrofuran and 1,1-
dioxidoisothiazolidine are preferable, pyrrolidine and
tetrahydrofuran are more preferable, and pyrrolidine is particularly
preferable.

20 [0044]

Ring A’ optionally has, besides ring 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 “S-membered non-

25 aromatic heterocycle optionally further substituted by one
substituent” for ring A optionally has. When the number of the
substituents is not less than 2, the respective substituents may be
the same or different.

[0045]

30 As the substituent, a C,.¢ alkyl group and an oxo group are
preferable, and an oxo group is particularly preferable.
[00486]

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

.35 dioxidoisothiazolidine) optionally further substituted by one
substituent selected from a C;.g alkyl group and an OxX0 Jgroup, more
preferably a 5-membered non-aromatic heterocycle (preferably

pyrrolidine, imidazolidine, tetrazhydrofuran, 1i,1-

i8



[ 0064] wherein 30 ring Ais a 5-nmenbered non-aromatic heterocycle
(preferably pyrrolidine, imdazolidine, tetrahydrofuran, 1,1-
di oxi doi sot hi azolidine) optionally further substituted by one substituent

o ol (s 0 (ot B Y | GO B BREhAN OXE- e LS NG LR By dmpeDzene NG
Op | Ona Yy ur er supstitute ra SUpsSt I ents_ sel ecte roma
D boen! Lien Eres ERseEaR Y R il af o8 SAtra TR arahy S £ CIME Ky

group optionabkyosahst ittiutiesk Subytitied3bpabragencayony,( peet sndaryya

fluorine ato eferably trifluor t.h . ,and is 0 .S or CH or asalt
thereof. [ §]rgl%y [%ﬁﬁ%%?ﬁd’el "B i&(r:ggtr%élﬁ%% bﬁeﬁ?é%%lﬁﬁugg tbfﬁg?%fet 8F nul a:
[ 0066] s CiGig] BlSnaviereonpring A i s a 5-nmenbered non-aromati ¢ heterocycl e
(preferabl %/%a%irol i di ne, imdazolidine, tetrahydrofuran, 1, 1-

I'a

di oxi doi so olidine) optionally further substituted by one substituent
sel ected from a R3hg6Bal kydn grolpnaddd dnrider grbeiptt2@dr berpeBei sirngbenzene

ring optionally f.yrther .s i : 4 ue I from
(1) a hal ogen at%"r%g([Q)rSel?%;bg%ﬁ%&a%%ﬁugﬁéf%%é&gtrg%éu%’;?ls%:dﬁl %r?%gflzﬁgﬁlﬁé%glblr om ne

aton), group, t2%o # erbstHiyaptsgrbupaht Fariliey Pesbsian- utedmpyes % 3

hal ogen; 25at0men &P @feiabhyidud kHOEE N&eab@M} i el enabl supkti fhdigromet hyl ),
. (3) a Cl-6 al koxy group (preferably nethgoxy) optionally substituted by 1 to

3 hal ogen HPGHRAING AR RXpyEFRIRYr bhpt the "STmembpred noniafs™§kbtip optional Iy
mono- or dietsbsttidn eF Bie 30subabbtateohshr&eltdet Retdraic1 éadptaondl by al kyl
y

and " el b el 6Re St S eB et EaBly AeCR ST
opti onal | ywisitbghet mingtbrby £ 1tlieo sabbai ogensat oyt drds35(H) 2a tion- aromati c
hEterOCX$|BgéggggggglSégg%gguéﬁ%égmhy be the same or different.
[0048]
As the substituent,
(1) 2 halocgen atom (preferably a fluorine atom, a chlorine atom, a
broemine atom),

20 {(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 te 3 halogen atoms,

(4) a cyano group,

(5) an amino group optionalily mono- or di-substituted by

25 substituent(s) selected from

{a) a Cis alkyl group opticnally substituted by 1 to 3 halogen
atoms, and
(b) Ci-¢ alkylsulfonyl group optionally substituted by 1 to 3
halogen atoms,

30 (8) a non-aromatic heterocyciylcarbonyl 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.

35 [0049]

Ring B is preferably a bhenzene ring opticnally further
substituted by 1 to 4 substituents selected from

(1) a halogen atom (preferably a fluorine atom, a chlorine atom,
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t hi onor phol i nyl car bonyl, 1-oxi dot hi onorpholinyl carbonyl) optionally
substituted by 1 to 3 substituents selected froma Cl-6 al kyl group
optionally substituted by 1 to 3 halogen atons; and X is bond, 0, CH20,
OCH2, CH2, (CGHZ)2mige &S, 3CH2, 3(0), CH23(0), 5 S (0) CH2, 3(0)2, CH2S

(0) 2 or S (0)2012,, praqvided that . . ,

. (4- oxo- 3-[ 3- %Zt%r i thragﬁ\{%’? hYFSBhERTATAL Y- PP RZSEER 2% Yy FPad 13 1€ 958 d,

(2- oxo- 1-[ 3- (diranfs| yprefeetzhyly)hEnpkLpy ratom) dilpeSEterbbay etnidlacroyethyl) ,
{3-[4-fluoro-3:,(triflugrapet hyl ) phenyd] - 4- - - oxazaol i dihn-5- yl }acetic
acid, [4-oxo- -)[ 3- l(:JE_F i%@ﬁo%%%‘%y??ﬁ%%ény%]l?ﬁ e“@xgio%&ﬁgé%l | acetic acid,
{3-[ 2- chl or o-Baysttitfitedbonmét hy |3 phényd] -atomre- 1, 3-t hi azol i din-5- yl}acetic
acid, and /5 -axQs 1= [ 3- i f1 uoronet hyl)phenyl]-4,5-di hydro-1H pyrazol - 3-
yl l acetic aci Eiéa%e&é%(%% S%(e)hﬁ' or a salt thereof. [0068] 20 [Conpound I-C A
conpound repr E¥ertednbie OKEUP AFRICAA1IIOEBIP~ or [BOPUPSPE-UMsEr8Yn ring A is

a 5-menbered nonrareomt iS5 Beisseyeken(preferably pyrrolidine,
i m dazol i dine, tetrahydrofuran, 1,1- dioxidoisothiazolidine) optionally

further substituf®dabl-orfd bt HrudREe SRRy eBeFgmM SPEICH 1dbkyl group and
~an oxo gy oup; 30sudshgcBréd bepz eneah bfgn icmenaddy further substituted by
Flluori ne. at om sl (Cori FOGEBhR o PohFRe FEaR 217 Rl ITHORTE) § ai ky
group optional | yorsdilatilutatshytdtdd by hatoPehalbgdommofipr edrer ably a
fluorine at ome (prefer abl% trifluor orrei hj%/cla) b naqd b8 (@ Ll-6 al koxy group
(preferably mPhéxPTroptTrenar 5 SIosY PGB L 68 harbden atoms: and
- thiomorpholinylcarbonyl, l=-oxidothiomorpholinylcarbonyl)
15 optionally substituted by 1 to 3 substituents selected from a Cig
alkyl group optiocnally substituted by 1 to 3 halogen atoms.
{G050]
Ring B is more preferably a benzene ring optiocnally further
substituted by 1 to 4 substituents selected from a halogen atom
26 (preferably a fluorine atom, a chlorine atom, a bromine atom) and a
Ci¢ &lkyl group opticnally substituted by 1 to 3 halogen atoms
{preferably a fluorine atom) (preferably trifluoromethyl).
[0051]
As another embodiment, ring B is more preferably a benzene
25 ring optionally further substituted by 1 to 3 substituents selected
from
(1) a halogen atom (preferably a flucrine atom, a chlorine atom,
a bromine atom),
{2) a C;s alkyl group optionally substituted by 1 to 3 halogen
30 atoms (preferably a fluorine atom) (preferably trifluoromethyl),
and | |
(3) a C;-¢ alkoxy group (preferably methoxy) opticnally
substituted by 1 to 3 halogen atoms.
[0052]
35 In the embodiment, ring B is more preferably a benzene ring
further substituted by I to 3 substituents selected from
(1) a halogen atom (preferably a fluorine atom, a chlorine atom,

a bromine atom),

20



Xis 0, CH0, OCH2, CH2/ S, CH2S, SCH2, 3(0) or 3(0)2, s or a salt thereof.
[0071] [Conmpound I-D] A conpound represented by the formula: [0072] 10
[0073] whereinring Ais a pyrrolidine ring or a tetrahydrofuran ring, each
of which is opt) @nal_ LYalfkl}ﬂlt@ﬂdﬁupﬁlzbbsibﬁaﬂl@dsbysﬂnﬁt@MObgr]OUtp, IieIdgeg B is a
benzene ring furthz?g?sg %&guélﬂ&#ﬁéet%% bstﬁeraggts l%trgdeg [lln (a)

a hal ogen at ot

orin oma b

aton), (él)da Cl_ 6 aI kyI group optionally substltut ed by 1 to 3 hal ogen
20at ons ( prefer.abhl Qri o t fer hyl), and (c)
a Cl-6 .al k'oxy(?‘{éfrou}oé Epr P(a% u% C{E%O &)[a%lg 1?%!na %1 st%gg ed by 1 to 3

hal ogen at onssuleaid tXt¢d Hyorid‘,w% rerl ogen g tromsher eof . [0074] [Compound I-E] A
conmpound regyesent ed by the formula: [0075] 30 [ 0076] wherein

In the embodiment, ring B is further more preferably a benzene
ring further substituted by one substituent selected from
(1) a halogen atom (preferably a fluorine atom, a chlorine atom,
10 a bromine atom),
(2} a Ci-¢ alkyl group optionally substituted by 1 to 3 halogen
atoms (preferably a fluorine atom) (preferably trifluoromethyl},
and 7
(3) a Ci-g alkoxy group (preferably methoxy} optionally
is5 substituted by 1 to 3 halogen atoms,
wherein the substituent is bonded to the 3-position and the
trifluoromethyl group bonded to ring B is bonded to the 5-position,
with the bonding position of ring A as the l-position.
[0054]
20 That is, ring B is further more preferably a benzene ring
represented by the formula:
[0055]

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

35 by the formula:
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ring Ais a 5-nenbered non-aromatic heterocycle (preferably pyrrolidine,

i m dazol i di ne, tetrahydrofuran, 1,1- dioxidoisothiazolidine) optionally
further substituted by one substituent selected froma Cl_6 al kyl group and
an oxo grouws7iing B is an optionally further substituted benzene ring; and
Xis 0, Sor CH2r qr a salt thereof. [0077] [Conpound I-F] 10A conpound

r epr esent ek hormul a: [ 0078] [0079] wherein 15 ring Ais a
pyrrolidine ror a tetrahydrofuran ring, each of which is optionally
further substituyted by one oxo group; ring Bis a benzene ring represented
by the fornmul a:;] [0080] RAW | B CF3 20 [0081] wherein RAis (1)
a hal ogen atomcfpreferably a fluorine atom a chlorine atom a brom ne
aton), 25( 0=a37C1_6 al kyl group optionally substituted by 1 to 3 hal ogen
atons (pre eral%ly a fluorine aton) (preferably trifluoronethyl) or (3) a
Cl_6 al koxy gflsugifpreferably nmethoxy) optionally substituted by 1 to 3
hal ogen atonsgs apd 30 X is bond, 0, CH20, OCH2, CH2r (CH2)2, Si, CH2S,

SCH2, 5(0), -CH2S OL, S(0)CH2, §(0)2, CH2S(13)2 or SgO)ZCHZ or a salt
t her eof . [Oggg]a. alogen atom (preferably a fluorine atom, a chlorine atom,

a bromine atom) or

v,
G

(2} a Cis alkyl group opticnally substituted by 1 to 3 halogen
atoms (preferably a fluorine atom) (preferably trifluoromethyl).
ip [0059] ' ' .
X is a bond, O, CH0, GCHZ, CH,, (CH,),, S, CH,S, SCH,, S(0),
CH,3(0), S({0)CH;, S(0)s, CH:5(0), or 35(0),CH,.
[0060]
X is preferably a bend, O, CHz, S, CE,S, SCH;, S(0) or S(0),,
15 more preferably O, CH; or S,
[0061]
As another embediment, X is preferably ©, CH;0, OCH,, CH;, S,
CH,S, SCH,, S(0) or S{0),, more preferably O, CH;0, CH;, 5, S5CH;, S5(0O)}
or S{0):,
20 As another embodiment, X is preferably a bond.
[0062]
Preferabie examples of compound {I) include the following
compounds .

[Compound I-A]

25 A compound represented by the formula:
[0063]
CF, °
: X
N )
COOH
[0064]
wherein

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

dioxidoiscothiazolidine) optionally further substituted by cne
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[ Compound 1 -3
-({(33)-1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-ylloxy)acetic acid
or a salt thereof. 5 .(11-[4-chloro-3-(trifluoronethyl)phenyl]pyrrolidin-3-

2R S e ey o oo e ohanel Lot shydr of s

- 3- , 53)-5-]3,5-bis(trifluoronethy en etr of uran- 2-

yl ) pr opandiié9ai ¥f Gr PENEAT TR r WL nfég%ﬁ&f%% ﬁ?ﬁll{"u@f‘{ %e%cg?rpqound
repr esegf %@bb}{iﬁd&tfsoé%lé@tﬁ(d Xr&ih o hhlelf)@ér;naltamgI(I'Dﬁelfeaabhﬁrarmfaubogrﬁecal I K
acceptable salt is prefera . _Exanp] es such salt .in it
i nor gani c aﬁﬁg‘e,as%l%l{?\?teﬁoﬁﬁgﬁ?ﬁca ase® W FEOUR t%%l%%igfni%ggggﬁft\ggal ts

Wi th orgamiyclacd 3 heabtsn vitchsbasicfeanbayiaifduvanimo sgond, (mrederhelY i ke.

15Pr ef eraEFI e Exa%r]gjl %% g{ t hn% salt with inorganic base include al kali netal
sal ts such A& 8oTMit ¥4l i ,*Pot assiumsalt and the |ike; alkaline earth

nmet al sal ts isuch :aasrcalgi um salt, magnesium salt and the |ike; al um num

sal t: amT%r}:i um.s | t h%rélgoghe | i ke. Preferable exanples of the salt with
organi ¢ base i nc ud:e salts with trinmethylam ne, triethylam ne, pyridine,
pi col i ne, EXkahol am ne, diethanol am ne, triethanol am ne,

tromet ham j (droxynmet hyl ) met hyl am ne], tert-butyl am ne,

cycl ohglzjy'l amlnhé%ﬁ%eqyn%l am ne, dicycl ohexylam ne, N, Ndi benzyl et hyl enedi am ne
and the 1ike. 23Pcererali acxasfiliés BY e L85t 4 t h i norganic acid include
salts w thgpedrochloric acid, hydrobronmic acid, nitric acid, sulfuric acid,
phosphoric acid and the |ike. Preferabl e exanples of the salt with
organi ¢ acgrj i ncl uaI ts with formc acid, acetic acid, trifluoroacetic

aci d, phthal 6. 30 3 fumaric acid, oxalic acid, tartaric acid, maleic
acid, citrif d, suCcirc acid, lic acid, methanesulfonic acid,

acid, p-totuepgsul bonic acid and the |ike.

Pref erabl e exdanples of the salt with basic amno acid include salts with
ar gi ni ne, LG’OSE,' r?e, ornithine and the like. 35Preferable exanples of the salt
with acidi ®%fno acid include salts with aspartic acid, glutamc acid and
the |i ks #0384h A prodrug of the conmpound represented by the formula (1)
or the for{}‘)ﬂ g (L'd {herslna %%rg%&ﬁcahé&fﬁgéiée%ﬂe%e@%ﬁpnpound (1)

col I ecti vel means a conpound I's converted to conpound (1) by a
reaction deeraodidhnenzyvdazahidjast r retmdvdroBiran uhdet the physi ol ogi cal

condi tion &%Lﬁ'&%ié!;ﬁ/ﬂi%&o@éyme t hgksbSa118 earpRUNdubswhicld sy cawerted to
conmpound (1) by oxidation, reduction, hydrolysis, etc. according to an
enzyne; a eEmIGHHENWARCEed cHitleft Bds 73 X¥OnPARRd 2PH) Ay *Ry BT BiR/si s et c.

due to Q@SH%QC ekla BirGenEXRIM 88t0nd g puothdig sabsenrgrednty (1 Jtoi ACl ude
10 a conpound wherein an am no_group of conpound (1) is acylated, alkylated

or phosphof¥rsitidyepes gelegted d wherein an anino group of conmpound (1)
i s ei cosanoyl ated, hahaget afted, (pemerhaby rocauboiyd atted, a chlorine atom,
(5-net hyl - 2- oxo- 1, 3-di oxol en-4- vyl ) met hoxycar bonyl at ed,
t et r ahydr of ur ArAAEE8, 2ol i dyl net hyl ated, 15 pi val oyl oxynet hyl ated or
tert-butyl at ed} =a ceQnpkiidgwnbepy eiptianhyir expsgiouedobycbmpodndaldgen s
acyl ated, al ky]ate osphoryl at ed .or t g L1 A5 F (ITals] nein a
hydr oxy“yr oupg ?mscg(%gg%ﬁ Y) Xi gf%og%?lﬁl g?%ng T 5%%toyly2t. ed, pr opgnog’yl)ét ed,
pi val oyl at ed, (3uccicayl atletky bueer ylraeéerakallvamprbeed 2etopnally
dlnEthylan]nogﬁﬁgggﬂﬁ%gquyhaE%dé;halogen atoms,
. (4} a cyano group,
(5) an amino group optionally mono— or di-substituted by
30 substituent {s) selected from

{a) a Ci¢ alkyl group (preferably methyl) optionaliy

substituted by 1 to 3 halogen atoms, and

(b} a Ci-g alkylsulfonyl group (preferably methylsulfonyl)

optionally substituted by 1 to 3 halogen atems, and

35 (6) a non-arcmatic heterocyclylecarbonyl group (e.g.,
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a conmpound wherein a carboxyl group of conpound (1) is esterified or
am dated (e.g., a conpound wherein a carboxyl group of conmpound (I) is
ethyl esterified, phenyl esterified, carboxynmethyl esterified,

di met hyl am nommthytoestient Ei 8ehn i, val&wd@xm@waﬂho@ﬁﬂdafmedyn%
ethoxycarbonyloxyet% esterified ph thal.id ester

(5- met hyl 2- X082 be%lPéﬁlﬁuEﬂ Rt hyto GsFUpiytunts selected from a Cug

cycl ohexyl oxygarhogyd @l lvpk iesdiani tubsk atuteat byl lanicdat ledlogandat dnes ;| ake.

30 10085] % 1% SRy SToRRy PorcMpouRtEir) Sy eht Sh e TR vRIERCT S

convert ed Suncmﬂpaund,(bﬁgmnneraasnbysﬁﬁloglcal condi tion, such as those
described in IYAEQ@IN no KAI HATSU, Devel opnent of Pharnaceutlcals Vol . 7,
Desi gn of Hwl'ecd . 163-198, Published by H ROKAWA 35 SHOTEN, 1990.

[ 0087] {4~ oxoeaﬁbburtathfmommeahpmdmglﬁ hbxwléh@}@maﬁttelr}wﬁém mes to
be abbreviégé?j sinply as the conpound of the present invention) has |low 5
toxicity, and can be used as an agent for the prophylaxis or treatnment of

various di 5e@seslnbht itehstudrdmeinyh) zharythayryadigin-futdace kbt $€19y at |
rabbi t, ; dogs @akluQWJﬁqtrbﬂﬁomémm h@?fﬁé@ bt ect k061 idid e for m of
a pharnaceutlcal conposition by admXxing with a pharnacologlcally
accept abl evHaretrés afd -t he 1ike. 10 [0088] Here, exanples of the

phar macol opd-Gadol-¥- ﬁf»cﬁﬁtﬁ@h@rcﬁ@thy@rpné}gzllqldg yafxaeu$1ﬁxganym}ﬁeﬂ1@org@m c
carrier substances conventionally used 6$F ?ifgfratlﬁ erlf(%_ ghlch are
added as ex&ifiERLOTUbrFERhtICcSRERY L& eg FPant >Tor2&3H HHo5age
fornms; 15 @Bhﬁﬁhieniauﬁobﬂbi|izing agent suspendi ng agent, isotonicity
agent, buf r_or_sopt ent reparaion,. and t i ke. \Were
necessaty, % Oé‘;?allaﬁ &I&%&F Tpes é’ul:%hegl grgégrcg Fﬁ%rﬁﬂa f:%?(cplgaént :
col orant, gWeeteeteraand the |ike can al so be used. [0089] 20Preferab|e
exanpl es of t gf&égéglent i ncl ude | act ose, sucrose, D-mannitol, D-sorbitol,
st arch, pregela infzed starch, dextrin, crystalline cellul ose,
IOMFsubstl@mUe¢ahydtmxvpﬁopylcelIulose sodi um car boxynet hyl cel | ul ose, gum
arabic, puljadan, light anhydrous silicic acid, synthetic alum numsilicate
and magnesium 25 al um nonet asi l i cate. Pref erabl e exanpl es of the

| ubri cagt i¢emedadmaghlesi um stearate, calciumstearate, talc.and colloida
silica. [0090] Pﬁe&%@gﬁg ARkt Pyt RRe bfdidRN 2t Ncl ude pregel atini zed 30
starch, sucrose, gelatin, gum arabic, nethylcellul ose,
carboxyneth?@@@llulose sodi um car boxynet hyl cel | ul ose, crystalline

cel lul ose, sucrose, D mannitol, trehal ose, dextrin, pullulan,
hydroxypr08§icellulo§e hydr oxypr opyl net hyl cel | ul ose and

5Rf ef er abl e exanpl es of the disintegrant include

| act ose, s , starch car boxynmet hyl cel | ul ose, cal ci um

car boxymet h st'| ul ose, sodi @t oscar nel | ose, sodi um car boxynet hyl starch,
| i ght anhydrous silicic acid and | ow substituted hydroxypropyl cellul ose. 5
[ 0091] [0070]

25 wherein

ring A is a 5-membered non-aromatic heterocycle (preferably
pyrrolidine, imidazolidine, tetrshydrofuran, 1,1-
dioxidoisothiazolidine) opticnally further substituted by one
substituent selected from a Ci;s alkyl group and an Ox0o group;
30 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 Cy_¢ alkyl group coptionally substituted by 1 to 3 halogen

35 atoms (preferably a fluorine atom) (preferably trifluoromethyl),
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Preferabl e exanpl es of the solvent include water for injection,

physi ol ogi cal brine, R nger's solution, alcohol, propylene glycol,

pol yet hyl ene gl ycol, sesane oil, corn oil, olive oil and cottonseed oil.
| OPr ef er abl e gyanpl es of the solubilizing agent include polyethyl ene

gl ycol, propyl ene glycol, D-mannitol,_trehal ose, benzyl. benzoate, ethanol,
trisam nomet hefle? ghblaé&@?cﬂr,w?r ﬁ%’f%&gg 'r?leéc‘,%oé‘éfgi?}%%l@gﬁg ate, sodium
citrate, sodidiipssatiitad ateland Sadiogeracebase.andd [ 0092] Preferabl e
exanples of the s endi ng eng, i u ur t ant uch as

stearyltr i)%tll‘?aﬁm (ﬁﬁghe&5 odi i %aur ;?%' gﬁ@atge{%l gﬁr%@ém’ nopr opi oni ¢ aci d,
| ecit hi, denrzakkonhemeofil ori de, benzethoni um chloride, glyceryl

nonost ear a@cﬁ)ﬂﬁ‘d the like; 20 hydrophilic polynmers such as pol yvi nyl

al cohol , polyvinyl pyrrolidone, sodium carboxynethyl cell ul ose,

met hyl cel | Waapepnfiyhddxymet hyl cel | ul ose, hydroxyet hyl cel | ul ose,

hydr oxypr opyl celf @Oﬂgwqeégg ke b9%y@qogﬂgg§: and pol yoxyet hyl ene
hydr ogenat ed castor oil. 25 ref erabl e exanpl es of the isotonicity agent
i ncl ude sothQAlchl oride, glycerol, D-nmannitol, D-sorbitol and gl ucose.

[ 0093] Preferabl e exanples of the buffer include buffers such as
phosphat e, &cet at e, bonate, citrate and the |Iike. 30Preferabl e exanples
of the soot ge RG] ude benzyl al cohol . Pref erabl e exanpl es

of the presg ive Incl u@Epar aoxypenzoat es, chl orobutanol, benzyl
al cohol , phenethyl al cohol ,d@emidr oacetic acid and sorbic acid.

35Pr ef etabl e exanpl es of the antioxidant include sulfite, ascorbate and the
like. [oo#nef erabl e exanpl es of the colorant include aqueous food tar
<ol ors (e.‘%&é f.ood col ors such as Food Red No. 2 and No. 3, Food Yellow
No. 4 and N&"5" Food Blue No. 1 and No. 2, etc.), water insoluble |ake dye
(e.g., alummum sal 4 mfrrohiédaiovéngert iretrapodsrénvodrgar e2dl @) and
natural dye (6. 9., O-car n o] ] G e 0Xd . BPreferabl e
exanpl es o‘?mt%eqssv\gg leo%a%gaglerrﬁ%g%n%%ﬁ%étggagiﬁgrg gglgcﬁ%érjlegﬁ%%g% pot assi um

gl ycyrrhi zrirg & iaspararanpeanthds fuvraer [obgsituted by Ednpl e¥byiitgBtHosage
form of thg.ahgve- eeY i oned pharmaceutical conposition include oral
preparations such as tablets 10 (inclusive of sugar-coated tablets,

fil mcoated té&bl & $213e% iatglalPiafisrebsy dridPYith HPeg? AT IPaN ETs) |
capsul es (i nchusiignef a&afit, capsul es, mcrocapsul es), granul es, powders,
troches, syrups, enul sions, suspensions,_ fil (e.qg.,.orally _disjntegrable
filnms) and t héP) ik&r-sakkYdaPERATR AT 158Nt % Sélggﬁl%%t%dnﬂéc hs %@i‘@ﬁe,n 15
subcut apgous hHhRCt(p@BSerdll aVENQiS nengeai)l Apse f¢rdlgmuscillairomaiiedni,ons,
intraperitoneal .injections, drip infusions), external preparations (e.qg.,
dermal prepar&tfons, ointnents), suppository (e.g., rectal suppositories,
vagi nal suppost} of ices) aledl gbsyup nasalfepalepamathons, cpulomrildyy preparati ons
(inhal ants), eye drops_.and.the |.i e be safely adm nistered
orally or par Sﬁ?setrléfﬁ%?d?bey g ot %gl?aclacﬁlé%ﬁ, J?%?:St’a % i ntravenously

adm ni st er #d}s bond, These preparations nmay be rel ease control

pr epar atgor&s_ ‘ge e sMsi @ ned-rel ease microcapsul e) such as

i medi afe- rel easse preparation, sustained-rel ease preparation and the |ike.

[0074]
[Compound I-E]
A compound represented by the formula:

£0075]1

° O
L 0)

COOH
30

[0076]

wherein
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25A pharmaceuti cal conposition can be produced by a nethod conventionally
used in the technical field of pharmaceutical preparation, for exanple, the
nmet hod described in the Japanese Pharnacopoeia and the |ike. [0095] 30The
content of »{e ACOSPOUNHRbe tdie nBheSAIMath BVIRStdroRyt e a(Rlode rASIBUL | cal
conposition is_about 0.01 to 100 w % éefer bI% aﬁgg} 2 to 85 w% of the
total conpd&iteLdfine, imidagghidanen LefgeBYaFCeiHE onpound of the present

i nventi on ¥yayxi@sisepandbbgdian)t bet sahyjiagt foftiadnmsnbstirattednby adw ni strati on

route, 35 di.sease and the Ii it 1Ls, I, ex I 0 1 1000 ny,
preferablyaﬁﬁgﬁ u &égﬁﬁtﬁéﬁgﬁ%r% ﬁf%ﬁégﬁ%ﬁv%%gog d%%lg%ofg%gﬁﬁ, in an
amount of ther Gofpaampeiotdiel ypresemts isupent figredaberseracrive’ iangr edi ent of
an oral prgg@r@tigqﬂjg& adm nistration to an adult (body wei ght about 60
kg) as a proﬁ%yractlc Of' therapeutic drug for diabetes, and the dose can be
adm ni st ered 4 sadhetheoresdveral portions a day. [0096] 5During production of
an oral pr tion, coating nay be applied as necessary for the purpose
of masking of taste, enteric property or durability. Exanpl es of

t he coati nfCampeaneolfd used for coating include sugar coating base, aqueous
filmcogting basg,.£Rb8hd GrdrkBes0d bygtnd Fdraseaand sustai ned-rel ease film
coating base. [0097] As the sugar coating base, sucrose is used.

Mor eover, 6¥&’%3r nore kinds selected fromtalc, precipitated cal ci um

carbonate, gelatin,_gumarabic, pullulan, carnauba wax and the |ike may be
used 15 i n~tynbi nat Exanpl es of the aqueous filmcoating base

i ncl ude cel | 3.8 ¢ e such as hydroxypropyl cellul ose,

hydr oxypr op hyl cel |l uhgse, hydgpxyet hyl cellul ose, nethyl hydroxyet hyl

di et hyl am noacetate, 20 am noal kyl nethacryl ate copol ynmer E [Eudragit E
(trade namgpdicipol yvi nyl pyrrolidone etc.; and pol ysacchari des such as

pul | ul an e%ﬁéELQPQS] Exanpl es of the enteric filmcoating base

i ncl ude celTul6Se polyners such as hydroxypropyl nethyl cellul ose phthal ate,
25 hydr oxypimpyd ret hypyryelidios aiagetnt®e @Géégmoé}lréarlb’é)@nﬁﬁ%l%‘{ hyl

cel | ul ose, el ul086: ALEhay CrphihAl 8lifs Slihcoadsy MrsCopsl guaps such as

met hacrylic acid copolynmer "L [Eudragit L (trade nane)], nethacrylic acid
copol yner EBg Budeagi #enze30D6550q theRARSPRHRS) PY Hhi f’lfé’EF‘k}jr?b aci d copol ymer S
[ Eudragit $pgégade nanme)] etc.; and 30 naturally occurring substances such
as shellac etc. Exanpl es of the sustained-release filmcoating base
i ncl ude ceRRul ose p&lyners such as ethyl cellulose etc.; and acrylic

pol ymers such am noal kyl methacryl ate copolymer RS [Eudragit RS (trade
nane)], ethyl | at e- met hyl net hacryl ate copol yner 35 suspensi on
[Eudragit NE (tfade nane)] etc. [0099] The above-nenti oned coating
bases may be usggl after mxing with two or nore kinds thereof at

approprggt?OBngos. For coati ng,

wherein

R* is

(1) a halogen atom (preferably a fluorine atom, a chlorine atom,
a bromine atom),

25 (2} a Cis alkyl group optionally substituted by 1 te 3 halogen
atoms (preferably a fluorine atom) {(preferably triflucromethyl)
or
(3) a C.s alkoxy group (preferably methoxy) optionally
substituted by 1 to 3 halogen atoms; and

30 ¥ is bond, O, CH,0, OCH,, CH,, (CH.)., S, CHpS, S5CH;, 5(0), CH,S{0)},

S{O)CH;, S(0),, CH,5(0); or S{D).CH;,

or a salt thereof.
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for exanple, a light shielding agent such as titaniumoxide, red ferric
oxide and the |i ke can be used. [0100] The conpound of the present

i nvention shows lowtoxicity (e.g., 5 acute toxicity, chronic toxicity,
genetic topgogizy, reproductive toxicity, cardiotoxicity, carcinogenicity
and the like) and a few side effects. Therefore, it can be used as an agent
for the priGAyPERE s treatment or a diagnostic of various diseases in a
mamal  (e..g.{(3Bpmn,3, Boyi Heriiohisemaadag] ) sainy 1nPakeys i dinu3eyl foay) acdil c
[0101] ., The_co oggd offthe present invention has a superior RBP4
(retinol - IS A Protiéi "9 oweri ng action. Accordingly, the conpound of

t he present({ilpyentHleitol3- UseffulioAsnathyagemdnyfldpythel jpliopAyl axi s or '
treathent of the. g seases and cgnditians elaied to 15 an increase in RBPd.
The corrpou‘hd of T he present invention can be specifically used as an agent
for the praphybaxss) -G-8 eatimdntribtfucivestbyl) rdieabbl e rpaydrofungpe2 1

di abetes, | , ' irFabet es, obese di abetes),

hyper | i pi d%%l%goggggf?%tﬁgge?gﬁstgs?iyécel‘??édree%ifa, 20 hyperchol esterol em a, high
LDL- chol est&falleni a, | ow HDLchol est erol emi a, postprandi al hyperlipenia),
hypertepsion, cafdiagafaidtinge ShRRehbcrepglehealimnsnbergmulaeyrppat hy,
nephr opat hy, retinopathy, diabetic cardi onyopat hy, . catar.act,

macr oangi op Hprmpst edpeéni é,PI}ﬁFﬁ‘éF%W%%i ‘Tﬁﬂ#&bi‘ﬁnﬁlﬁ P RETEREPL R g. |
25 respirakompliedl 8ETd Ik, sHIE NalcY ublé agdl tsneeh | iovrggasd maiset esdlitzaliith
infection, dermal_ soft tissue infections, inferi qr I il icr%f gg{(i: O@id

di abet i c gaFRFEReLASRY FELERI % thy BREIRIE 2E&P ebiovasEtirhC drSor der

peri pher al s&loeichrigadiat bonadicier deijo ametiabaid achesyhidkeome (pat hol ogy
having three or re selected from r{rqi.gl ri 1.2 G HDL
chol est &t ol (ng%f%rﬁgk%r?xeaﬁ?ﬁ%%,Og%g‘%rr%%i%l%glﬁt%/ a %ﬁ%%%eénakg%%ose

t ol er ance) allsdricopeal ssadnd theh laskeed{ 01 G2[Lt, potasstup fldgrodtihe dikeeri a
of di abetes n_Dj Sogi.et [ GGk 8 @nkn
1999, 3B g Fo Th e Rhpart D eg g o o o Shon T an0f
fasting bl toel lglkecoskutiowel s¢ht ucosentdnceatr a@d dhcofikat ravenous pl asma)

of not less thany 126 09/ diexfpies oPlide FhUEAARN OLAIRARCBatESInA148eg OGIT)
2 hr level (glucose concentration of intravenous plasm) of not |ess than

200 ny/ @ , sakes FifbntiEathidaminsod thl tEHEET B e PYEGiRDs PICOREBM r ati on of

intravenoug il AsmRY nOf QIhheSErdiRan 20 dmhdiam#econdi tion not falling
under the above-nentioned di abetes and di ffﬁrent from 3?&% di tion show ng
0

a fasting STPIYEETGRaLESE PEGEPXMGLHY O5ee InEBHES at *6A° aVenous

pl asma) of c?@&g}g Brnidd, Wehdi10iina, 78idyccakbxglaciose Nolerance test (75 g
OGIT) 2 hr |evel | ucose,.concentration of intravenous plasm) of |ess than
140 ng/ d1" SERHHE %P%%‘)ec’llém&%ﬁaéﬁia %heb]oﬁ?férl ine type". [0103] 10In

addi ti ops ADA (AresfcablBi ebeidesAsSodieatsadh)with 1807gamid W iinclogs
reported new, di agnostic cri.teria af, di ; : - i to these
reports, d°&bet & t’l%shﬁg%%cr?&ﬁt f%nacslﬁdwhﬁgg%%?’ é%%iar‘\%ldﬁl ?ggpg{i&%ggé | evel

(gl ucose centémtiaticod, afhdspheaiveraus phdsig) 1dkenot | ess than 126 ng/dl

and a 75 g oral ?ké’f%%&%o%%{:ﬂ:{l%g §= {kpes%s%tnl"wg#ﬁ\g%aﬁgg Ucoge;: songgnt rati on

of intravenous plasna ~Tess than : . According to the
above- nent isehts wighofesnid meair exrafligcastd s diré faveerdcs tac citidi-t PBRIGHRGW ng

fasting bl %ggd,s b Vel { 9bUCPsE LARCEd fakiieNa@fa,i RklaVeNeUs, ptasi®) of
| ess than 5 g/ dI and a /5 20 g oral glucose tolerance test 2 hr |evel
(gl ucose ce@rEdntFHGIBAHC ACTdht FalEhard dpl BRRPeSEL R 8559 han 140 ny/dl

and | ess thap, 200 yghdie AGGOr giagh dedebierdBROEE @farDAnear AN ti ON
showi ng a fasting blood glucose |evel (glucose, concentrat.ion of i.ntrayenous

pl asma) of not | &§8feRRIc1 eHaMRYHL CAnthY &84T Wi P2&1fip7HPO 85t Ed PR G

salts with arginine, lysine, ornithine and the like.
35 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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25 (I npaired Fasting ducose). According to the report of WHO, anong the

| FG (I npaired Fasting 3 ucose), a condition showing a 759 oral glucose
tolerance test 2 hr level (glucose concentration of intravenous plasm) of
| ess than 140thg/iprmike dall dderEGattepaite dtf FARYT ing§eSPCcENIAR) COFRUd104]
The ﬁolrmound of) td‘&ﬂl@étﬁ&@ﬂ;}%) XNl @@ng%aﬂcéalhrzehb@ umr%dwa a@@;&d Itméior t he
prophyl axis o reatment o i abet es orderline t npai_r e ucose

t ol er ance, ((BIE E¥pai ]?egﬁtﬁ%stgl ngt G HcEE 2k ?‘Eé%? dCéhdfe Fa%z%algﬁg&e

d ycem a), as pPhetiedpdired ceedtddmdnt ohe Réviivobedy .35hatenti ohedmprawd

di agnostic erihedd @s Mivepuer totmps&rmquﬂcbyoaxm%lm e&eaﬁcﬂleﬂ,enti on can
prevent pr ogrg c_)Lf pborderline t ggal red glucose tg ce, IFG

(1 nmpai red Fas ?’%’gf &PtitoSEy: 6F°F n@l?ﬁ) r eFYEastT MGGV 15 thto

di abetes. [0&t6&jerted to ciimusdniioubyl hyBréheipregentud foegrstonc gagAdal so be
used as an aggpt for the prophylaxis or treatnment of osteoporosis, cachexia
(e.g., carcinomatous cachexia, tubercul ous cachexia, diabetic 5 cacheX|a
hem)pat hi ¢ cachexi &*28Rtf5cPE n%a?ﬁ‘?%“@a%éﬂ“%ou“fjnf@cllP‘E)]t}LdecacheX| a or
cachexi a i ndueechbnppuat gtiereich emaneodefrioop enit yospuwaioms) s fattytdd,ver,

pol ycysti c ovagy, ﬁxagroqnsho BAl1 Ak eAG. (& Bon oc&nawdérgly%ahsgla%t BYoup
glonerulonephr|t|s | oneru osc erosi s, nep rosl s syndr one ypertenS|ve
nephr oscl er osP§, C%‘@Pﬁ%ép rlénafcqsénﬁﬁ”sa(’iﬁaera)lanh%@di ar dystrophy,

nyocardi al i nfaaﬂi@llaﬁihocaﬂlgbzﬂﬁaﬁ@i;t Qb+rﬁe,th99¥29bk@waseﬁtic&roldm—819r der (e.g.,
cerebral infar o] zh i Par ki nson's
di sease, anxi g%me‘%gox caf qﬁﬁ%ﬁl r%n r%q? A%lﬁggyg?n op%é,%ggidﬁélp%%g&%eqq
hyperi nsul ilﬁem*aaloséwyhﬁ@ﬁeﬁm teyt-brtmased! hsul i nemia, tunor 15 (e.g.,
| euléerri a, br eaS&on@aﬂlﬁ&ﬁdheiaélQﬁEaﬁy@rGQF_chbupSdfi Borﬁ@nﬁ@roL ig rdcable, EOWEl .
syndrone, acut r.chro a a, inf tory disea r heumat oi
arthritis, spo%ﬁ% £ pge?poho iate% éjé)z]i? m?l% Fuf r%ngouné Whg]féln

post operat i vehmrmsmwauwhtqommmﬂdl aIr)rr&tSl wtygv\’mdl:l P@lmlhexﬁraazlegl a,

phar yngol ar yngidd=sioy ttshi thiSra1dM Repatdull Sny1hB&d VGRG0, cahli6tea
steatohepatitis), pneunonia, pancreatitis, enteritis, inflammatory

i ntestine df s8as “FFmaﬁa??{r&tFanﬁmlﬁW olitis), ulcerative colitis,

st omach nucosai egmpeynd iwvhetaiti agcaboryl yrnue osacmjpenyd cdaussx ebyerispediar) ),

smal | intestipg; Meqsal gi ury cm@du@lgsﬂ{e%&% céﬁé&éﬁ She3bUBE LhRbuni eHer al
obesity 25 syndrone sarch{)enl a or age-related macul ar dggeneratl on.

The compound of ¥l s qdn\/%ﬁ??bﬁ%ﬁﬁ1?Wt heArPpeyred eyl fesFesidd6fdar y
prevention or dsmmﬁimﬁjnﬁiﬁeﬂfylpéilg{résﬁdd)npD\falbbBO)@hl@tltﬁfer’éﬁltdrﬁ.lﬂe&i,V&ri ous

di seases ( v h r g nd the
Koy 30 Lo1aEoREeORT Ry OB UG AR IVAOT, et R
corrpound of t Recfréseritiorphrent rion e e eFeridifhedt he dose of the conpound
and the |ike, ctéi@nerpnaybsriaanlde vl Sed: o Df GRINBE Nt hPremaik teot her

medi cament s suc(p as JEt](er ap}%utécw% ents rf:é‘)r di ab et.es, fther %%eutl (q_;lp%nts for
35 di abetic c8hplications, tnerap u'fl c agenfespj? SRy FEPT i PraeHi%a

ant i hyper t ensingtehcgiglmmtwg, p*alntSﬁobem ty agents, diur et| cs antithr onbotl c
agents and st heoddsfe (hereinafter to be abbrevi at ed as conconmi t ant drug) .
The tinme of admi ni stratl on t he conpound of the present invention and
That of the concomt RAtURBuE Rra RO | i fah “aas Hs Ty U UM HERor ed
si mul t aneousl yo aromppurad STAgQEEEt @hmlotncatlheora;dmm,stsuam|a@nt1$cual@j ect. In

addi tion, t hed&é’émsaé'&‘qnoiymﬁnﬁ"n%sﬁﬂpr!TBMerBekzgfbp%QttJ}fe pRORGRRLL;RRLs drug
may be adninistered as 5 t ki nds of arations_contai ni ngPr espective

active ingredVehtd- o?esa‘ggl?ifgi”@lep’ruéﬁé'ré’tl 6 48kt HHRL IR Bobh B

i ngredi ent 35 pAdER] HWe@.dose of the concom tant drug can be appropriately
determ ned based on the dose enployed clinically. In addition, the 10

m xing ratio of the compound of the present invention and the concomtant
drug can be appropriately determ ned according to the adm nistration
subject, admnistration route, target disease, condition, conbination, and
the |like. For exanple, when the admnistration subject is a human, the
concom tant drug may be used 15 in an and&nt of 0.01 to 100 parts by wei ght
per 1 part by weight of the conpound of the present invention. [0108]
Exanpl es of the therapeutic agents for diabetes include insulin
preparations (e.g., animal insulin preparations extracted



20 from pancreas of bovine or swi ne; human insulin preparations genetically
synt hesi zed using Escherichia coli or yeast; zinc insulin; protam ne zinc
insulin; fragment or derivative of insulin (e.g., INS-1), oral insulin
preparation), insulin sensitizers (e.g., pioglitazone or a salt thereof
(preferably hydooghl oride), 25 rosigli tazone or a salt t her eof (pr ef erably

mal eate), Tesaglit | itazar it litaz

Met agl i dasen, Navegtle azgfq?glﬁg _aLSFirOd'ﬂlif-? g‘gﬁiojsa'z}%sf g%r 9 U(JfI([)l%sl F8ske

i nhi bitors (eafgbzewapd bosrly agadiisoseronngldtt bhe peapgylt t—mee)clorm gaanicdes
(e.g., metferwbricikyf ama Barplbeaus%@' bs thergaft €6 Gne pvoghocdioride,

fumarate, 30 succinate i .nsul n secreta sul fonylurea (e.g.,
ol but ar de, STTHERET G HREAGF: HS3rc PP, i b = PEFRI A o

acet ohexam dehwgdryctnetmer amderalgliftpeqea,i det,: gbvipiezi desegl oz olmnkey)
repaglinide, pat&ghini.den #id kghd Ridg p%n@a&amém&@gofﬂ@y&r 8} eduelfof 1,

di peptidyl peptidase 1V inhihitors liptin, 35 Vildagliptin,
Sitagliptin, %iXag PRTRECLIEERE.Y ?%%32?16 FSE GO (25 (G- . AJ- 9677)

GPR40 agoni:gt $p08BIP-1 receptor agonists [e.g., GPl, GP-1MR agent
NN 2211, AC 2993 (%%@d'&aﬁ%lestMéﬁeOZXamﬁwi l§§i1f},GaE’ce1p(th§J AT
ac 1131] anylin agonists (e.g., mintid phot yr osi ne

phosphat ase i MRFBI9oTE 1PBS PreavifdPtniPAAARER é?rrlﬁlru%‘&?éé’@%ﬁ?em s inhibitors
(e.g., glycogeomphosplony| e anhirbpdretson gatensas6-phiesphat ase:d afi bi t ors,
gl ucagon anta o3 S |.ugo nsport er nhj bi.t ors
(e.qg., T- 109589&}?}%5 ﬁydr g%?ét ng0| %}g)ehfs/dsslglag %élg 1%3 i Jﬁt(:?)rdgsa(ge ebAs
BVT- 3498) , lédeﬁoméf?% 6PluRjoht Y RERITte ofUSPERELNN AP HI Y Oof SO CRLGL Y A@%GS)

| eptin resistaac®r 8PrRvtihglasgs, 60 ML @Eeﬂihrl’aeﬁ&nt @hd aglenlﬁies Where

gl ucoki nase actjyvators 75) dep

i nsul i not r opi gé%eesﬁ )pgg%%atﬁ I‘-’%gltlvfe y TUO:?O@i reserva% a thlei e

t her apeuti c ag@h‘trafle:r steabeEr carsb bt | ldke i es al grc lpgdes<al- dose reduct ase
inhibitors (ejgogojtol restat, epalrestat, zenarestat, zopolrestat,

mnalrestat fldarest 1 rotro hj ¢ factors and increasi ng drugs
t hereof (e2y ﬁr?e?bcfll-S ’@fﬂ%iﬂie u’f'}bet PEPHIAbroGaets dAFsEer ePiBR>e

pr onot i ng ageﬁt—r@n@etcgl D4sorbitol, starch pregelatinized starch, dextrin,
(4-chlor OphenM@st%li%e”@&%o;el %g%sygutéd[l%(d(rgx rop lcellulose,

met hyl phenoxy%g y%Jr oxazol e) described in WO0I/ 143 }?3 lf 583), nerve
regeneration ‘Hﬁ’E‘t rhoggnegh Yl“%falﬁé?se'PR@ iR+t BELLYtaR g llgPBt?@%V%ﬁoé‘ﬁrl n
nmesyl ate), ACELiinhcbadidr ssyrehgtic Al846m piltagediane, madtepyumat oxant hi ne,
N-phenacyl thi azol:l,ymRLLen e (ALT766), ALT-711, EXO226, pyridorin,

pyri doxam ne), active oxygen scavengers (e.g., thioctic acid), cerebral
vasodi | at or s (e g. Prﬁf%i%gled%‘amﬁ%%ﬁ Ioét’fl}?e)lubfslé:ﬁﬁF OFCAETH "PERTPEBr agoni st's
(e.g., BI |\/2319£l§a,raﬁ@,0ra:hﬂ)6:h.ﬁn st@rakes agutadridngoKiciase-sk1{ASK- 1) i nhi bitor
and the i ke. [[0110] Exanpl es of the therapeutic agent for
hyper | i pi dem 5 I n&l ude statin conmpounds (e.g., cerivastatin, pravastatin,
si mvast atin, | ovastfaeferabdeorpasies iof, the bvedtrat el udpt pneast atiinhzed

rosuvast at g, sfirdcay asicabid) Qe1a il dud Bessef Iﬁ&rgleelsm&)m salt, calcium

alt 50 al ene hase_i nhi bi tor i stat aceta ,
PP i e comome st ORI BaRhS pdfiolien PREL LA 2O e
clinofibrate) CeJA@AEqu,nhuctmqser sD-(rrengltolAvasahmlm Etudnmbe)ulami on

exchange resifg;byfropy 1898 ¥4AMh REoxyPERERO ny1 B LR LS Gp@ci d drugs
(e.g., niconol, niceritrol), ethyI i coSapentate, phytosterols (e.g.,

soysterol, y-PEYVARYIPAREPYIERR the |ike. [0111] Exanpl es of the
ant i hyperte;n5| ve agenterahCe udemalgd of etlsd nicioneerdritngnendy NMadtake bi t or s
(e.qg., captopril, enalapril, delapril), angiotensin Il antagonists (e.qg.,
candesartan cilexetil, |osartan, eprosartan, valsartan, tel msartan,

i rbesartan, tasosartan, 1-[[2'-

(2, 5-di hydr o-5-oxo0-4H-1, 2, 4- oxadi azol - 3-yl ) bi phenyl -4-yl ] met hy1] - 2-

et hoxy-| H benzi m dazol e- 7-carboxylic acid, TAK-491), calciumb5 antagonists
(e.g., manidipine, nifedipine, aniodlpl&@ ef oni di pi ne, ni cardi pi ne),

pot assi um channel openers (e.g., levcromakalim L27152, AL 0671, NI P-121),
clonidine and the like. [0112] Exanples of the antiobesity agent include
central nervous 10 system antiobesity drugs (e.g., dexfenfluram ne,
fenfluram ne, phenterm ne, sibutram ne, anfepranone, dexanphetani ne,

mazi ndol , phenyl pr opanol am ne, cl obenzorex; MCH receptor antagonists (e.g.,
SB- 568849; SNAP-7941; conpound described in WO01/82925 and W01/ 87834);
neuropepti de Y antagonists (e.g., CP-422935); 15 cannabinoid receptor
antagoni sts (e.g., SR- 141716, SR-147778); ghrelin antagoni st;

113- hydroxysteroi d dehydrogenase inhibitors (e.g., BVT-3498)), pancreatic



[0113] Exanpl es of the diuretics include xanthine derivatives (e.g.,
t heobrom ne sodi um salicyl ate, theobrom ne calciumsalicylate), 25 thiazide
preparations (e.g., ethiazide, cyclopenthiazide, trichloronethiazide,

hydr ochl orgidricaz| decadepdr edthorstbtayica lubeseyldagydiachl or ot hi azi de,

penfl uti zi de hi.azi met h lot hi a2| I a erone preparations
(e.qg., spi rofr?glxgm%lghn%cetlrg}l%io érene}umccd:ro gg}éélaj“%%%dr‘laog%ﬁnnhl bitors (e.g.

30 acet az otauodehe tighlserobenZeybs ubfinrvnoiudes Bigencsa¢ed gind &hvortal i done,

mef rusi de, ¢ qggg&ggéﬁ %ﬁﬁ%ﬂﬁ%éli&%%r bi de, ethacrynic acid, piretanide,

bunet ani de ur osem I'i ke 114) Exanples of the antithronbotic
agent i rkcl Lﬂf@lﬂeparl n (e.g., 35 heparin sodium heparin calcium dalteparin

sodium, warfarpfdLaPie ée@a&nfp%gnoﬁoocth%sgbymnt aa&nu&&rﬁr{eknwf UgSebeish,
aragat roban, dabigatran), thrombol ytic ]ggent S ur oki nase, tisokinase,
an&

al t epl ase, PhiRlOpPELE] BEARRDIBSWETh Pa%e)alﬁ?rgla%el%ﬁopaéﬁ?%g&tycahr

I nhi bi tor spdBredhy1éhs|QRECHL NEsdiudb 061 01dod], oLl,| @353 i1 @hBYtottonseed
i cosapent ate, beraprost sodi um sar pogrel ate hydrochl oride), prasugrel,

E5555, SHCS%]O348) FXa inhibitors (e.g., TAK-442, rivaroxaban, api xaban
DU- 156, 19Y|V|l50) aB’}ﬂafbli}Eblé kezampDé § ISl he solubllllilziﬂitﬁ afgéhkoy\winﬂ]g:,det he

productlon und of the pres ent vent,i re expl ai hed.
Conpound (?‘3 E% rggléfgggd parcgggla?%gg]tygo netn}%l 1En(f;&/mtre§??%see ég yT
exanpl e, abéreztdamd de&mnobedtrisadéhamétﬂmaleomh@]resaemelhd:d::Jem_hamJlamgnas
thereto. Each n‘g a%bghgore CtC'lgfj?ﬁQ%g??‘ﬁ%@allggﬂéez :d:aé(bdit L3 and

ring C are” as efrn r'w se speC| e ot her
synbol s areca=tdef | ned above. [0116] 15R2 is a hydrogen atom or a

car boxyl - pf%}j@(ﬁtl ng group. Specific exanples of the carboxyl-protecting
group i ficl Ude those nentioned bel ow. Of these, a Cl1_6 al kyl oup
optional | y substPzafesgbby eramples heif G@énswnﬁﬁhna @PHZOlaPh‘FC%y gr oup

(e.g., ben;lyﬁﬂactt@hwls)uc%ptalsogl@éﬂawp@ﬁﬂatn@tlgﬂlm Lohou® Re 1 sueraks,

selected froma 20 hal ogen atom "a Cl 6 al koxy group, a nitro _group and the
like; and t3&YY ﬁ@l’&?@%ﬂ@%‘?aélﬂlé‘l 1e°lthlnR2b?%zaélkﬁP6P%c‘iqlﬁ§lﬁ?oup f or
anmine. Spegédiednexanpl @9 oot aé heyRieteTindi@sge ot d andathaaikael ude those

simlar to the amno rotectin roup ntione 5 [.0117] X1.i.s O or
2 o™ & AT LS BURTeEs AREE I BELTY MG HeRe Ly BRSO TR RGO
Pr ef er abl esspiagi Eaﬁb@xﬁdﬂih?Sc@]fldllosbthetd@'laehhl]m:gen atom 30 (preferably
chlorine, promne di a al k | f ox group optionally
subst it ut egy‘g’;}’ Bh}gl glﬁéégﬁe ]Pg%gm({% li J(??'%ané%ul f onyl oxy,
et hanesul fbmdcowp;:opyicfellualloa@tdmhehal Imwl pryysordatasyasiul f onyl oxy group
optionally V|n e nesul f onyl oxy,

a{)‘f g? 98%&&?&3%%% BastIERLE"

p- toluenes
Preferable examples of the isotenicity agent include sodium

chloride, glycerol, D-mannitel, D-sorbitel and glucose.
[0093]

Preferable examples of the buffer include buffers such as
phosphate, acetate, carbonate, citrate and the like.

30 Preferable examples of the scothing agent include benzyl
alcechol.

Preferable examples of the preservative incliude
paraoxybenzoates, chlorobutanol, benzyl alcchel, phenethyl alcohol,
dehydroacetic acid and sorbic acid.

35 Preferable examples of the antioxidant include sulfite,
ascorbate and the like.
' Preferable examples of the colorant include aqueous food tar.

colors (e.g., food colors such as Food Red No. 2 and No. 3, Food

30



35Preferabl e specific exanples of L2 include a dial kyl phosphono group
(preferably a dinethyl phosphono group, a diethyl phosphono group), a

tri phenyl phosphoni um group and the |ike. Preferable specific exanples of L3
i nclude a xﬂmysdrwybloraaaymo g, 0Bpod &ldealikoxly karaxy! Zgr eup.  pwefrerabl y

4,4,5,5- tetraqg£ %'1 3 Xg?gLQﬂmunxm)%F#{I&%lEXéSt%Q%Y$e§gl&ﬂ dthe li ke.

(pref erabl trine hyal St a}’my tri yI st ann group
[0118] aqueoRENEpdd itaracakdrgnbed etk tareiedye (keter diypelretare unsat ur at ed

het er ocyclce}\jf uraﬁmlesfg rig%é&ge cgr ed aromati c heterocycl e include

t hi ophene, rrole, pyrazole, triazole, tetrazole,
t hi azol @, isot hlP&EéEéathweadman@ﬂ @f é&%ﬂe@temWaag@Pé insdadeasefiemand t he

li ke. Examnnl £520in ! he por IBORET g@;;&&@ﬁﬁ%&ﬁ&@@ hatatosyclgdl gcdnigl.ude a ring
having at | east one doubl e bon from anong t hose exenplified as the

"5- menber eG494A- aromati ¢ heterocycl e" of the "optionally further

substituted 5-nenhepeds Wtﬁé%ég‘é RELEISC Y ek Cabdv@-mEhPbdd Speci fic
exanpl es of ring Clncludefuran rrol e ar&jthe 15 |ike.

19
the foll ovﬁ}}?@mﬁf’%‘ifc"cai oﬁow%agn udgt AEFL SIEPRRE oS ﬁa{ﬂa %ﬁ%bets

hydr oc afgbomns;qhseﬁé gﬁ@rmialt@dsmmmtss" filmHdoatt& tslleens sé,'ubl'iagmel
soi vent s’ sol.vent.s ket one sul foxide. sol

t n ,
et A ge. ot \éﬁ’ggf\?’c:“te?&ratjslbq VNP R T ARt g
Exanpl es ofapidndels etﬂmmrosapmelretsﬁ" graduide , dpetdatls, eth@c:hest,esyalrgajr of uran

(THF), 1,4 ghg;ggse, diegedb MmOy grhane and Lhe ) bkes, %'?éé £3.Q0 Lhe

"hal ogenate rocarbon so vén or onet oro orm
1,2- di chl orleetlhane, archpboentetalashéwrd dechlad  izj2ctbersclel groet hane and t he

l'i ke. G;EEQHPJ)I‘F? 3! Lbfoﬁ'sar Q axﬁen%%vggfée}ubﬂgl ude enzeane,- tol uene,

xyl ene, 15pyr| rre5|ty éne and t les of the "nitrile
sol vent s" mﬂcﬁcﬁéenace‘itlk‘}'ﬁiiP?in@neBioHﬂlﬁﬁtthP?e défﬁ@ inBagiops) , ez’“’-ernaiiixarrpl es

of the "estgl, saty&M S(e bncla&%aﬁtbyépa%%&aﬁ& dﬁmaﬁt@cefsagﬁoﬁ%r he Iike.
Exanpl es of the "am de sol vents” include N, N-di net hyl f ormam de 35 ( DVF),

N, N- di et h{# et ARFERL SNPRRSHATEPFr ofaHoRe SPRPAHECFi&D., BRARDITs "8F2t he
"ketone sobMERkSTibNE! YenasStoReepaRItivhet f(lyﬂhdi%heﬁﬁ, an@ thepd ideR the

Exanpl es Ofl};[ehe TI?euslef (I)néirdge Ssglf\éirf]ta?dmllngcs:{:ggeed cclnlrnEE.y or parenterally (e.g.,
topically, rectally, intravenously administered).

These preparations may be release control preparations (e.g.,
sustained-release microcapsule) such as immediate-release
preparation, sustained-release preparation and the like.

25 A pharmaceutical composition can be produced by a method
conventionally used in the technical field of pharmaceutical
preparation, for example, the method described in the Japanese
Pharmacopoeia and the like.

[0095]

30 The content of the compound of the present invention in a
pharmaceutical composition is about 0.01 to 100 wt%, preferably
about 2 to B85 wt%, of the total composition.

While the dose of the compound of the present invention varies
depending on the subject of.administration, administration route,

35 disease and the like, it is, for example, abeocut 1 to 1000 mg,
preferably about 3 to 300 mg, more preferably about 10 to 200 mg, in
an amcunt of the compound ¢f the present invention as an active

ingredient cf an oral preparation for administration to an adult
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- sul foxide (DVBO) and the |iKke. Exanpl es of the "al cohol solvents”

i ncl ude net hanol, ethanol, isopropanol, tert-butanol and the |ike. Exanples
of the "organic acid solvents"” include formc acid, s acetic acid,
trifluoroageycwadt, apetthasresy) faniac pacpily asrd ither [theeapd®tlizd irug for

Unl ess ot herw se specifjed, the_starti.n terial _co und_in _the foll ow ng
product i or?eﬁ?g?ﬁ%ﬁ’s LRSS %%?m%orsc?i 8‘??)}3%\?8?1?%%?%6;‘9& l%aor{{%gopg%‘!éeurgé‘d accor di ng
to a met habrkhoms pelayse or a net hod anal ogous i o thereto. The
conpound a‘t% @6? arting material may be used in a formof a salt. Exanples
of the salt i'nclude those simlar to the above-nentioned salt of the
conpound repr esémrédg hyradwetior mfl an(eyal poepalaipn; PEerfiidE BAY Mg hod A)

O conmpound., ;L) 40 [ ' Q JieRLeseNt t he
ol Fowt ng PEmITE T F%%eg%gfﬁfb%%r(ﬂ%ﬁp%daﬁﬁssf?%%%é? O ard- (Tb) ) eanC be

produced, Hxppeskary eurgeebitdi-ng to the foll owi ng Reaction Scheme 1. 20

(Reaction SchemgylhhniOd%3H the coating! Paddits BEOSkK ireR emidied, isergeund
(la) or conpound (IB) can be produced from conpound (ha) ,by_the fol| ow ng
steps. s STHIRT1ACAE TG BBSBS WﬁPﬁi%%&ﬁﬁB{ﬂﬁjbeﬁ?/a)e(fﬁfréabe&‘l iR tHpound
(ha) toampalkyhatirtaigagtiarawet fileorpaunty [Hakka); Step 2A: a step of

obt ai ni ng conpound (la) by renoving RI which is the carboxyl -protecting
group of cbor{%gl]md (Irva); Step 3A: a step of obtaining conpound (Va) by
subj ecting the mgdraxysddhrgeoapimf besapantoghal)s twed. halcagenat ameopr

sul fonic-esterificatiqgn reaction;_ Step 4A. tep taLp onpound
(Vila) by &US é%f“ig%gs eg‘gﬁ%%‘gnécfo(r\/iéﬁ ToTan C?i?%ﬁscé% ngricfjggnct% Fg]!r)]&\%%%h conpound
(M a); geStagin? Byura agtibjpc ofpudbtdami mgrosnipowsd hd)tisy 1ikaondingeRisevhi ch

isis the r -prqtecting group of conpound (Vila). [0125] Each step is
expl ai n%d :'lgﬁ;jl1 L%g?%llk?&lo?\l't he follow ng. (Step 1A) . Conmpound (1 Va)
can be produced Bipmpéastéhdheonpravd ChE) SHatAng Pasenpbokeis ICRLaRL9S® t he

presence Oﬁol@rnlé"i"gesuc;h as hyd !31??1 @elﬁ.h@o;g@_s@lyﬁg@i%@%p?%@@f@l( e.g.,
triethylam ne, N, Ndiisopropylethylamne, pyri di ne, 4-di me hyl am nopyri di ne,
1, 8- di aza@ﬁlclyaépé?5.wot;pxyeéme@ehbyl;O%rkﬁ}PFhm&'ﬁlFOE&?W&aP%%l%lé?S& ,

pot assi um g@at honagteneSiRdigéMaar HANRHE asCEE1 WAINgAL BONAL €11 e88d] diincacetate,

20 aminoalkyl methacrylate copolymer E [Eudragit E (trade name)],
polyvinylpyrrolidone etc.; and polysaccharides such as pullulan etc.
[0098]

Examples of the enteric film coating base include cellulcse
polymers such as hydroxypropylmethyl cellulose phthaiate,

25 hydroxypropylmethyl cellulose acetate succinate, carboxymethylethyl
cellulose, cellulose acetate phthalate etc.; acrylic polymers such
as methacrylic acid copolymer L [Eudragit L (trade name)],
methacrylic acid copolymer LD [Eudragit L-30D55 (trade name}],
methacrylic acid copolymer S [Eudragit S (trade name)] etc.; and

30 naturally occurring substances such as shellac etc.

Examples of the sustained-release film coating base include
cellulose polymers such as ethyl cellulose etc.; and acrylic
polymers such as aminoalkyl methacrylate copolymer RS [Eudragit RS
(trade name)], ethyl acrylate-methyl methacrylate copolymer

35 suspension [Eudragit NE (trade name)] etc.

[0099]
The above-mentioned coating bases may be used after mixing

with two or more kinds thereof at appropriate ratios. For coating,
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5 hydrogencar bonate, potassium hydrogencarbonate); alkali netal phosphates

(e.g., tripotassium phosphate, trisodi um phosphate); alkali netal acetates

(sodi um acet ate, potassium acetate); alkali nmetal hydrides (e.g., sodium

hydride, peiasshpidlydridelt salikabingmelbaht hyitbhoxkdestdriug. oxBdi wen

hydr oxi de, _ pot.assi um hydr oxi de); 10 g}l kali .metal Cl1_6 al koxides (e.g.,

sodi um met HpE GeO*sHu it tes tiﬂ%ﬁoﬁ?rb © B§8Assi um tert-but oxi de) and the

li ke. O tpeo®,] sodi um hydride, sodium carbonate, potassiumtert-butoxide

and the like ar referabl e. The. nt._o e se }.0.: is

generally 0.1 t@“:‘ﬁc‘fﬁmﬁ%u%qtﬂfvg 2 %%SEBFe%%f%lénlél%%ﬁl&ggqﬁ?%/la lgﬁt gféﬁ%ér 1

equi val entaafteconpbeitd, ( hhjonic toxiGpeci Berekbanpkesitaf, ceppeindifel | a)

i nclude net hyl_.bro tert- : t ' |0 cetate

and the 11 KEL I bnBa T mes b ognaarar arTy /et Sbl & produst - or

can be prosiisedffecordi Betafogenethounkhevsgsess se I9eRtnE®hddeanal ogous

thereto. héyllgﬁs acfp'{gfaaﬂ'aerﬁ BPOMNG: Aghbladc ¥ berisad diseganernal by 1 to
, a

0
100 equi val ent pr ef er y 1 to 5 equivalents, per 1 equivalent of 25
conpound (M4l (e.9., hPRRR, ROFARRoNPILSECafPd e Fobut MM oul oL vERE or i n
an inert, sepMgnt. Exanples of the inert solvent include ether solvents,
hal ogenat ed hydrocarbon solvents, nitrile solvents, aromatic, so%gat S,
ester solvents, HH FETBBIRAERLs tPGRES BRI AR H PR 25T Re ERP R %o ts may
be used i n(getinsllubendiingt peosinan eldidrdngt hetieonf. atcamrdapplpprihate ratio.
O these, tetrahydrofuran, acetaqgnitrjle, .N,Ndinethylformm.d

N, N- di net hﬂ}?%?&n?geifhedpﬁﬁﬁm l?ﬁﬁ?{b&?r&é'saﬁﬁeﬁﬁe a%i Ke He tpr%?ﬁ &%l e.
Wher e necepsadiplagiphasereransitepicabaldiskages ggnd 86ndetiaisutrylatmepnPum

brom de, tetrabut Iamm%gw hydr ogensul fate etc.) nay be used for this

reactioff =% CTeIRE HhdGAt of the phase-transfer catalyst to be used is

general ly 0.01 tThd.ompgund alfenhs, pysehsr atentdonicay ey apert iopdly gispd
equi val ent er ' f obeshl&,l §881d1Q1
§s taﬁéngquf/%gnﬁr%h qupo t(rlag‘@r)ient of o es%:‘é or s S 50C

tenperature o I'S reaction I eneral 'y about 30C to 200C
to 120C. The-geadtpenl tdimbebest Hivoer da@tdbsiers RiteraPr3l Ri5PRFET 0 OP2SE hr

Conpound ( Ba)p&an ) be praducedeAeeqeding tyedt AR NRE rkagy per se (e.g., USP
5670656; S’%006/%140@5 V\DBZO%M 1c1{0984§J or ea Hn%%% anal ogous t her et o.

[0126] kO peepripApsterolemizhchiadndbhroilasherptdtéet 11 Hi'oup R of
conpound (k¥N@edt®re@bhifd pRutpAaEALAI Rbd:0 igei®d NOGylBOVEh fiRh, Seardiak
exanpl e, t he net hod descri bedpi_n Pr.ot ec[i ve G oups itﬂ Ogﬁ?% S%/rrft hesi s,
John W | ey fahti=ongipa®fa) cCamp-14¢PPRe: © BranPf e 56 he" Tetobalr"of the 15
pr ot ect i ng rg¢ Oakbaithe), Udieara tiet EoelidalyBpathaCicdtasdrassaanshridiephtike, and
the like. gg%gg enia, hyperosmolar diabetic coma, infections (e.g.,

25 respiratory infection, urinary tract infection, gastrointestinal
infection, dermal soft tissue infections, inferior limb infection),
diabetic gangrene, xerostomia, hypacusis, cerebrovascular disorder,
peripheral blood circulation disorder], metabolic syndrome
(pathology having three or more selected from hypertriglyceridemia

30 (TG), low HDL cholesterol (HDL-C), hypertension, abdomen cobesity and
impaired glucose tolerance), sarcopenia and the like.

[0102]
For diagnostic criteria of diabetes, Japan Diabetes Society
reported new diagnestic criteria in 19889.

35 According to this report, dizbetes 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 gilucose

tolerance test (75 g OGTT) 2 hr level (glucose concentration of
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(Step -3A) Conpound (Va) can be produced by converting the hydroxy group 20
of conpound (ha) into a hal ogen atom usi ng a hal ogenati ng reagent.

Exanpl es of the hal ogenating reagent include thionyl chloride, thionyl
brom de, phasphensiss plkehsprdrdect phosphasuszqrentyaeh) eridde, n@hasphongs
oxychloride, carbon te rab{o@de and_ t he |L_i Kte. Thg ar untengjlst Qsma) of

hal ogenat iTgFe8yem®s ¢°he USBYCPE® FEREFRITY 98 15t equi varents,

pr ef er abl yndt tlesiOclegquieal mtd,. pPereohdetinny albénfaofingonpdemdhel klagve-

This reaction.is generally carr.i [ Ny J , Y% .

sol vent s, I?leéjltéﬁrel%(gt%&%ﬁ;gﬁ%/o%nar l%%%%‘ﬁ&e% SI? aér%(rgr{ﬁ }%Odgo%\%ﬁ%rgg %t g'??{%fgr

Wi t hout ssdbhcent gldtvese levtleitlsicnay decgsbretiipngo80iminavgneus fPliagea brofor e
ki nds ther i t hese. d r am, 4t ol uene,
car bon tetfeg%hl%%?l?glel%gﬁé%?%e‘?ﬁt i%kzgadg gjrgge?%er abl e?gféf&é@é 'rlc'ﬁgeflr ggc ion

t enper at ur@ETN £hhys Jevgdt (9Hdosegepresitirgtign et nPOVERHEPEFAR yObC to
100C. 35Thfe%se%ﬁéh0fhot HgBaPF tlirSal €8RS 0Bs i 1108064 2t ordRrRikd type?4 hr.
Compound (Va) can al so be produced by converting the hydroxy group of
conpound (HH)P3iInto an optionally hal ogenated C1-6 al kyl sul fonyl oxy group,

an aryl gul f onyl oxy 2@HOHOPRDANEANS (kAN PRSI ASdiRNAGESIn) &n §997 and
benzenesul f onyl ox

p-tol uenesul f onyl oxy) and the |ike, .using an optionally
hal ogenat evﬁi%fpﬁlé?%ﬁeé’ﬁﬁﬁ%ﬂewcHll?)%/’?‘?fﬁ(:e‘?ﬁl.iferﬁ@t ﬁ%\n‘%ﬁﬂe?Sﬁyl chl ori de,
et hanesul fonyl cidekritey t tthebé uipores hadieseltbonyd aclbodiden saowing a
aryl sul fonyl chlorjde, optionall ayi substituent(s R
benzenesul %Srﬁﬁngc#r%‘?q ?cﬁ?%ljlf)é’ﬁgsxﬁlﬁ%ﬁfﬁ € c(ﬂarrl:%53§l%%((§)%t %Ieltfalﬁi(eél.ous'
The amountpbismiaheodpidtonaks ytiwal dgéneg/cll €id6a alSkyl stA¥ miycoed | orliedencs
aryl sul fonyl _.chl oride qgpt,ionall ' ti used,
qener al 1% 166 21 8 Lo appEeee dRLb SRR, o} dREERInd S, bRabE gl
equi val ent lefs cbapoAd mgl/da) . This reaction is generally carried out

in an inert sol Vﬁ‘%’fﬁ?eg't" %thlgeébm_\{rlgﬂras_@ng@lrgggf@g,eqmpﬁgfgf%rllggase

solvents, aromatic solvents, amde solvents etc.) or w thout solvent. These
sol vents 15c¥arpnse ised copditiaxshreing fagsiey Hore iR leNet el U4PSan

appropri at g,f@ntQat &n 1138t rdRIcARY S Ll aBr 1sU@ASn ©AF BGNG1 and a 75
tetrachloride, N, N-dinethylformam de and the |ike are preferable. Were

necessafy, 9 P Ifds GLRESS DECLEEI G0 EeERi & HedeVPbnIlELERD| LGP TR Pall

i ncl ude ani REeSeRols ,pldsn@l hyt afitnees N dan2@4dingyepr ey | Biday bam rem0
C

i di ne, 4-dinethyl am, i ;. al kali t al bonat . d. .
e St ARt r )il L LpleL el oEa EORLRR A & g
phosphat esp{&d) glutbiPAerssi M plreepbat@&ntiret satiafmiphosEraie) pladneal of

tal hydrid . 0. i drid L h i ..qal ] t al
v oxi dest e o SB OrhioB e G8°% BORRest B r 55 SRt at  he 11 ke,
O theses pympdimed, Fastieighglaneses,. potassiiog tarthenatrerit Pfp@i@ssmany -
phosphat e, tﬁOdfﬁlH”{Eﬁ(g%ir%% %Qgt{%e G'lh%gsé’sr,e PEEL & AR showing a, 75 fEadMOUNT
i i's génerdally 0 '16

of the baseé to be Us ' o} 0 equivalents, preferably 1 to
10 equi val ghtersepspldrays vabe hof 180ekolgduanse (qongpntration ofhe reaction

t enper at ur‘fn@éa\;eblioﬁsr%%tn%a?n ks geneqal | ao 28%it 0 2006 e prefernahby: Qg to
100C. The reaction ti of 'this reaction I's, for exanple, 0.5 hr to
Fasting Glycemia).
30 [0104]

The compound of the present invention can also be used as an
agent for the prophylaxis or treatment of diabetes, borderiine type,
impaired glucose tolerance, IFG (Impaired Fasting Glucose) and IFG
(Impaired Fasting Glycemia), as determined according to the above-

35 mentioned new diagnecstic 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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48 hr. 35 [0128] (Step 4A Compound (VIla) can be produced by

reacti ng conpound (Va) with conpound (Vla) in the presence of a base.
Exanpl es of the base include amnes (e.g., triethylam ne,

N, Ndi i soprpgaylset hyl ami ne, pyridine, 4-dinmethylam nopyridine, 1,8-

0l azant oyel OL%: il cLpinder8nchi. L. TRLak. ¢ hanaLes, (. Gz aPOY 35S UM
carbonate, sodiumTcar e, Ccesium car bonat e, % rogencar bonat e,
pot assi um dtgedrtogenc‘@treb@mep@))laﬁabkat|tnmﬁ:abn‘ph1fspha¢wl(0@lg; ,Catqhera@@asm um
phosphate, SO te)neal kald, paet.a ﬁcgggﬁg}& sgdium.acet at e,

pot assi um a%:@lt at g%lma{ﬁ%gw@sarret acfleﬁ dri élbs % .O ., sodi ur%('hydrl de, potassium
hydri de)s, @lqb@lxnarrelm}opﬁyh%)aa@é@xw @ndogém%thyar%ﬁ@mélapowf@ﬁams
hydroxi de)gaHx@h ket icdiBbala Ghdbcah kaxi-des  £&4 Gk 1M: BREPXrdomsPdi UM

tertbut oxi de, potassiumtert-butoxide) and the like. O these, sodium
hydride, SERHGYMLAKRBHOPRLECY Hotca YR TECEOBE JePde &tPashe (Fike are

pref er abl edla-EéQlénﬂéﬁHro@Etlﬁ)he BRErE HRPhUSEDs %l@ﬁ@ﬁil&ﬂs'c)leioéﬁ 100 15

equi val ents, preferably 1 to 10 equi val ent equi val ent_ of L0 ound
(a2 " SeoligBe £ el RS o B0 G A P RLT U LBERgT  refal

t hi ogl yﬂoolﬁstrde&hylm@cmak ai;%ta-aﬁhyhmjolckmlal mfarctlca@;r;rpau@ma( Via) may be
conmmer ci al I% aval i | abl e _product., or n, 20 be produc%‘ 1a(:cc%rd Jfo a net hod
known per BE 63 n%?l}?(?&ogﬁ%?‘iﬁ&ugl?% &t §%-9 aoaht - ot conpound
(Ma) to b@emb&dll spgereya) | Al ZzhetinedCs etjseuad eriagkipsef'er atblsgaﬂe,t 05

equi val ent ui.val en f. C 0 Vi hi ign is carried
out wthou e] Vyén(fig ntil%’aﬁgsiuﬁéﬁ 2% Sl\#e;%f:g @?dr%ﬁ-er %Sf]{dt%%gél%ert sol vent

i ncl ude etmembvém%nlahasw eblnm@rlocarb@ﬁlmwmlsmemw itumogol vent s,
ar omat I P S% Vgent §eu§éﬁ1%r g? é’seﬂqtcﬁncé‘fn %o%@gyg@a%ce%tﬂlnaggn&é\ﬁ l I ke

These sol vents may be used in a mxturé of two or nore kinds thereof at an
30 approprizticapaeiepweds syndewne,t acvbh\adr 6huprit daastlsft dpfeammatory

N, Ndi met hyh{Qrn@mdey . thkeémmlfayh@@@ﬁlawsdesp&adwlm &fraxhde and the
| i ke are prefer abI e. Wher e necessary, phase- transfer, catal yst

(e.g., tet‘P%tiﬁﬁafltﬁﬁh%’rﬁfuH’Pﬁ?%ﬁﬁrdéouFetﬂ%ﬁﬁP%%ﬁYﬁnPﬁnPWéﬁ@%ﬁﬂfate etc.)

35 rr}ay be %ﬁﬂanﬁ@bdéﬂw Sweedthd, Fﬁheuralgla, Ehex@frgwra&y@@lﬁlme pr@-‘sﬁ:ltg:’ ansf er
catal yst to be used |s ner a val ent s, pre era y 0.01
Ut vl gt SRAFOLT  GaN BH O REP R i ASAF PGt o e

The react i pandeRpet fs Urentekitid slmammmmsmmmblmﬁmut mmnaooc

pr ef er abl y 5 Cto 120C The g utcleggtﬂ e _9Q E_t__'![_st’ll streaaghlrgréolsgl reral ly 0.5
hr to 24 hr® B) eCo ound (SI 6’5“ can be pr iced from

conmpound ( Xﬁ¢@])udunde$tdxrtaehcmmbaalmnsr1arrchur$etihlmﬂ apdrial) 4 erahbsintestine
exenplifi qguéJE5§E§Br%f\méig%§gﬂption, testis dysfunction, visceral obesity

25 syndrome, sarcopenia or age-related macular degeneratiocn.

The compound of the present invention can further be used for
secondary prevention or suppression of progression of the above-
mentioned various diseases {(e.g., cardiovascular events such as
myocardial infarction and the like).

3¢ [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

35 diabetic complicaticns, 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 o¢f the
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/o (Production Method B) O conpound (1) of the present invention, a
conpound represented by the followng fornmula (Ic) (conmpound (lc)) can be
produced, for exanple, according to the followi ng Reaction Schene 2.
(React i on Bodseme zx)lvdrﬁczpﬁl&iq that of thencbhesniprodudtiorrerendiod,imdbepound
(lc) can b r.oduc 0 (M ungd

Fol | ow ng Sroperyohtss TRARALRES S s8hn uaBs I of Se Gl ilfnes
subj ect i ngt@d?moad@ll(mtlrla‘a;m @UtbheCWt fhgaddidgdrnentiy cropaetrd PiTbhe
reaction wiidiGompoundGhXald +nst 8hn Sk tanst @R ha9biIRAL: Saimeuad (Xl a)
by subj ecting conpound (Xa) to a hydrogenation Teaction; Step 58: a step of
obt ai ni iy B¥NPEaAE IXMERRI B BEhFRREI M PEoRPTATEITXI f’rcéalvtaol@%@q}\ﬁ@tt?g
reaction ogy @rsﬁﬁﬁlggﬂ'ﬂé%ﬁréﬁf&{ i@t M ihgdreomAunRde (1ndeqiShep. 68: a step
of obtainin corrpoun |l a) by subjecting conpound (Xilla) to a

hydr ogenatf Heaction; St ep 2C. a step of obtaining conmpound (lc) by
removi ng Rl whi cind @otsbeoﬁadhl@owﬂlcdacn@taﬁetaﬂ@ @an U Gippeeppatady( Xl a). 10

Compound (950" EaR= B ROUEE 8BS | STHCY2%1 ORGP FEt -0 o8 BHn and

Z form hy sithirectbbip cadphsnebrpdizhiad £ tihet bee it iigvestiromaahd otheor

Hor ner - Emmnl:?col’rn%%(:tﬂln‘.o&ruvg E:Qn rrpound élate)l T;Eersz_n-ergI acWotrEill rea (&}I on or
Hor ner - EnmDRsS Teact i on 1°s genera AT eéi out. US| ng a base 4ccor I'ng to a
net hod knosdmigeistgsetien gubjéct,daémn&ﬁrat@enkmutﬁnahsrgejl: d2868s€,1996), 5th
edition, Jikke a,l;gP]:K 3 139F g 1%00"-'5)1 uzen).
20Speci f| c&exa%ﬁ I'es cgér%g%)%r%d 248 | nc ude ogagy ospho‘?ﬁ1 (I\:@Hz’im d diester

(e.g., ethylinidiisthgtitosphiecadst at bumaerer thpuesricogii sanly |[BHgspad Meageedt e)

or triphenyl phospBLRE o4 bdes €£190 parts by weight per 1 part by weight of
(et hoxycar bonyl methyl )tr }tghenyl phosphoni um brom de,

(t er t but oxyRArBERGERRIHy e rPIRARERYI PREEPHGR: um chl oride) and the Iike.
25Compoundifipg) may be commercial |y avail abl e product, or can be produced
according to a nmethod known per se or a nmethod anal o_ga%us t her et o.

The anmount of coMRREES (X et GRBEARTEGCT IGE T aF | S5 285F ot U8Gui val ent s,

pref er abl yifks@ iin0pdepipstiahents.g. peénﬂmaﬂ_quhﬁﬁlﬂntpr@faaﬁélm%p@ﬁﬂﬂac(t\ébl la).
Exanpl es O%f)t he base i ng Bde am n il trieth

N, Ndi i sthr oYt &PRYFERT 1 Jrr?edlor“fesw n%r RETRY | HH 6By?'?ed?aﬁ8tlin%
di azabi cycbaﬁéizlztam]Ly 753mtdesézm:) usahakscinetiahig ardidnat egease¢; gzingot assi um

car bonat e, . m e i di dr.og r.honat e,
pot assi um ﬁ?fﬂﬁ&%én gor%‘a?ftteefl19 ﬁﬁgmgﬁ%&%{; % Qratc%gl aSE.l ok ?rﬁgsg'ﬁagm um
phosphat e, {¢ rq&odNard)p,h@sphatzas)ullal kadspama@tlah) acletsaﬁes E(eswdrtmnem:e(tewe,

pot assi um Q%%J]aitt%)zbné" J’EQX?EI Pﬁ%f(e‘i 1 grom%ﬁr hde, potassium

hydri de) ; net a hycsirom pot assi um
hydr oxi &e) rogdddaltinzaes £r @15@1%1|14b@%|e@|és qr@fgrabls*bma&ﬁ@ﬁ%krhaﬁﬁa@llt@@érum

tertbut oxi ﬁggaaqttaééf urﬁ&:ﬁargtllleyi@eﬂ GRhgl OE HAMG Mothd LR sER; ONaveglitazar,
nbutyllithium sec-b 3/ lithium tert- butylllthl um; metal am des
AMG-131, THR-0921, TAK-379), a-glucosidase inhibitors (e.g.,

voglibose, acarbose, miglitol, emiglitate), biguanides (e.g.,
metformin, buformin or a salt thereof (e.g., hydrochloride, fumarate,

3p succinate}), insulin secretagogues [e.g., sulfonylurea (e.g.,
tolbutamide, glibenclamide, gliclazide, chlorpropamide, tolazamide,
acetohexamide, glyclopyramide, glimepiride, glipizide, glybuzole),
repaglinide, nateglinide, mitiglinide cr a calcium salt hydrate
thereof], dipeptidyl peptidase IV inhibitors (e.g., Alogliptin,

35 Vildagliptin, Sitagliptin, Saxagliptia, T-6666, TS5-021), B3 agonists
{e.g., AJ-9677), GPR40 agonists, GLP-1 receptor agonists [e.g., GLP-
1, GLP-1MR agent, NN-221l1, AC~-2983 (exendin-4), BIM-51077,
Aib(8,35)h6LP-1(7,37)NH;, CJC=-1121], amylin agonists (e.4g.,
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5 (e.g., lithiundiisopropylam de, potassium hexanethyl disilazide) and the
like. O these, sodium hydride, sodium carbonate, potassiumtert-butoxide,

n-butyllithiumand the |like are preferable. The amount of the base

to be usedpimnlintidey ,eghbvmmsslmm@%pmmﬂbIlyhibiumrz dégud valsediwn per 1
equi val ent 0 cl e I i nert
sol vent (evaq{ad%gggstamggé}r%{)%@ bitg%% é hesilfé{g{/gn?h&r%mr 1§él]eged in

a mixture Ufhl{hmomr rﬁiﬂléokﬁﬁ)‘@hph@h@lﬁseaﬂ-n]awlet@ﬁﬁop@ilmaeorla@m@gogist:%se
di et hyl et I | for deg
ol ant e e 9“ § S RREbAE) Sanabafbel LB PUREN LR | e

et hanol an era is reaction is pre erably o

out in an R¥EORY§ERFBEGCHS lédrtﬂgfnaﬁﬁoﬁfﬂhlélﬁyoﬁ?ﬁ tieogen BT HAB) 1 i ke.

The reactigy ?o%@@@ix@tdi’f 8gOhidthitserSL! iTQR {Shigareral ty. pahont-23668C to 150C,
preferably -78C to 100C. The reaction tine of this reaction is %ﬁgerally

0.5 to 24 HETIPERMIERES (VIRTOH) "8 atr 58 - pr SRRICEH25ER o1 HSRGOT A e Pod

known(per Shidoifase YHtiRatddMENg. 1Ro-2848615h986)r JGluddse CGhaysndSae. 99,
7020 (197

2005/ 92099 t.ho nal ogous thereto. [0134] (Step 6A)
ZSConpoundlI?sk’l foEﬁ??lﬁepﬁP%h%c)eangE g]g(e,tl ng conmpound (Xa) to a
hydr ogenat [@roafeact i on. The hydrogenation reaction is generally

carried out usi a_catal accordi N . N per
Ji kken Kagaku Kg%a E:ourséelzcthlen%ﬁ aéj glc %ﬂenéh%diqlrié%gtéﬂi?mgﬁ%?é%&q%&at| on
and 20 redimtivde (aldlgse 333u¢t%epaghsb:(tb@37)(e dar tzépgstat, epalfoednaples of

the catal Vindickide Rglhadlu, cathoncpatl agdupcasbonety) ene diam ne

conpl ex, m bl'ack; “pl ati'num Raney- ni ck Raneycobal t and
the Iike. @unqtégéhlq)aﬁalcaamrﬁr@a@b@rﬁaqmlgl AEREIMthar 6oh- - Ay F ¥ dNamd ne

conpl ex,; Pk nuea%%pﬂ@naﬁ@o&da%laé/ééé&%t%ﬁ f%%ei |&ents (e.g.The-amount
of the catal yst to be used is generall 000 wt % preferably 5 to 300

w% rel atWé:htlérew}ﬁdz(‘k%‘)me’clhﬁlt‘%emﬁ)‘?é%b@r?atf’l &A- F?eactl on, instead of

hydr ogen &@@hhyl‘ﬁﬁéh@:&@p&)ﬁﬁ{r.ﬂﬂ:@&z&@é‘[Cdés(cQ:LBed ifxpmc/mﬁ,, @ARTIHYM
formate, triethylamoniumformte, sodium i nate, drazme may be
used. ne”ﬁ@eﬁ‘ﬁ‘bﬁﬁﬂtlﬂ’ PHIRGEF obfen? - Sogr%%EPt'o B L*8*Felfelarly 1 to
10 equi \d/al(emcsusﬂaefﬁf alkly1dtd)g AcEqQiMhaliests, (ep@f lA.'EIB.ﬂGVabﬂﬁﬁgeQiflné
conpoun

o e R B 1T T RSy LAy Tognp £ty (BB e s Rhh e EROve.
These s_ol VBIE,S myd@ﬂmsedridb;@mnturae:mﬁetmgmn Hng'eﬂge_mds (¢ her,eof at an
R L T T
necessary, smtﬂ‘@srceam iTeTephyT Fyovasts etk .qut BFMNRS1 900 esaparitzat § ori.gnhen
pressuri zed, 11& ; REOSHY:R -4 S (48N8h ak hyid b0 105 4D 1pk&ferably 2 to 5 atm
25 [0110]
Examples of the therapeutic agent for hyperlipidemia include
" statin compounds (e.g., cerivastatin, pravastatin, simvastatin,
lovastatin, atorvastatin, fluvastatin, itavastatin, rosuvastatin,
pltavastatin or a salt thereof (e.g., sodium salt, calcium salt)},
30 sgqualene synthase inhibitors (e.g., lapagquistat acetate}, fibrate
compounds (e.g., bezafibrate, clofibrate, simfibrate, clinofibrate),
ACAT irhibitors (e.g., Avasimibe, Eflucimibe), anion exchange resins
(e.g., colestyvramine), probucol, nicotinic acid drugs {(e.g., nicomol,
niceritrel), ethyl icosapentate, phytosterols (e.g., soysterocl, y-
35 oryzanol) and the like.
[0111]
Examples of the antihypertensive agent include angiotensin

converting enzyme inhibitors (e.g., captopril, enalapril, delapril),
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-The reaction tenperature of this reaction is generally about - Is 20C to
100C, preferably 0C to 80C The reaction tinme of this reaction is
generally 0.5 to 100 hr, preferably 0.5 to 50 hr. [0135] (Step 53)
20ConpouncrgXbteayircdn betgpyodaced(d.gom camjreardai Xillexkeand, cdospotiad (I Xb)
under the ' S .ahn 0 r.to; e n,S
Conpound f%%%géggﬁg gglgao Jgegeg%%%{ an’ lﬁﬂ%%gtgﬁ gﬂfnoaﬁgﬂ%r

Bi oorg. Medk,SEHehydrpt5- Q&%“(&G@Q)'@ Q}{ad@agol@-embgmherg@ 22D11(H18389} 2J- Org

Chem 49, 2350Q,(1984)),:Qt u& JRthod: ana QQQLEbﬂdhe@§i1h91), calciG@mpound (I Xb)
may be conner0|all avallable pr oduct

(et hoxyéar%ﬁgpmm| er gphémlﬂhas%omléﬁgmﬂm delodipiagn efcnddprine,

synt hesi zed aeaopidig betasﬁ&ﬁmﬂaﬂﬁmwepeﬁérsse(e(@ 9. sevirBmgrt 1ikQNnz.- 30
Ji kken Kagaku Koza, 19 vol pa es 1992%3{3 Mar uzen) or a met hod
a

anal ogous 4 Heret B ()[‘iiil%fl]f@t?éﬁ 6%3 BurRf (% t&m al so be produced

from conpoundz2(Xi11a) 35 under the conditions and nethod simlar to those

lified i b d
ompound. (X1 ) BHaRPLE i CER AT RETER HHEC o S PRk REsEis "
exenpl i fo aj;sitlamSﬁmc%A51[:@1cﬁc7@gs(%@J},Cﬁleﬂﬂez&ﬁtdmﬁhﬁe) (fencdouponime, (1) of the

present in enttlon & comm g esented bé/thefollovmnlgfor la (lc)

(conpoundli )e ¢an ‘al’so J:e"’m'f):'“r (')aduce arrpxlam accorgl(n 8% he

foll ow ng Mﬂpmpmn@, c@@éamtmm;Sleiﬁ@meadept{vmas:]agonlsts {e.g.,
SB-56B8849; SNAP-7941: compound described in WO01/82925 and
WO01/87834}; neuropeptide Y antagonists {e.g., CP-422835);

15 cannabinoid receptor antagonists (e.g., SR-141716, SR-147778);
ghrelin antagonist; 11p-hydroxystercid dehydrogenase ihhibitors
(e.g., BVT-3498)), pancreatic lipase inhibitors {e.g., orlistat,
cetilistat), B3 agonists (e.g., AJ-9677, AZ40140), anorectic
peptides (e.g., leptin, CNTF {ciliary neurctrophic factor)),

20 cholecystokinin agonists (e.g., lintitript, FPL-15849), ancorexigenic
agents (e.g., P-57) and the like.

[0113]
Examples of the diuretics include xanthine derivatives {e.g.,
theobromine sodium salicylate, theobromine calcium salicylate),

25 thiazide preparations (e.g., ethiazide, cyclopenthiazide,
trichloromethiazide, hydrochlorcthiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penflutizide, polythiazide,
methyclothiazide), antialdosterone preparations (e.g.,
spironolactone, triamterene), carbonic anhydrase inhibitors (e.g.,

30 acetazolamide), chlorocbenzenesulfonamide agents (e.g., chlortalidone,
mefruside, indapamide), azosemide, isosorbide, ethacrynic acid,
piretanide, bumetanide, furcsemide and the like.

[0114]
Examples of the antithrombotic agent include heparin (e.g.,

35 heparin scodium, heparin calcium, dalteparin sodium), warfarin (e.g.,
warfarin potassium), anti-thrombin drugs (e.g., aragatroban,
dabigatran), thrombolytic agents (e.g., urcokinase, tisokinase,

alteplase, nateplase, monteplase, pamiteplase), platelet aggregation
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R1- OR1- OHO XVI &Xl al ¢ XI'Va 10Xva [ 0139] In this production nethod,
conpound (1c) can be produced from conpound (Xl Va) by the follow ng steps.
Step 7A: a step of obtaining conpound (XVIla) by subjecting conpound 15

(XI'Va) to amisiybreolglg. ngticaptddne iiyidroanidhiceonctladiadoteretatli ve (XVI1) ;

St 5C. t bt t d
O 1) 1o THEBARITTY PEast it Qoo Haar B e e o
(1 Xa); 20 ﬁta@ptgsé)l, a‘*35§3t5é|a PHCTHBABhi rifac onPOUH@TEXVRYT by T8EbF &Lt i ng

conpound rgg;%gi xg}ggﬁl GuL §$.gt i@ 585 Q4 RekL- Eppns reaction with
conmpound ( B a step of ‘obtaining conmpound (XVI11a) by

subj ect isngl Qzldrﬁiound (XVa) to an aryl coupling reaction with aryl boronic

acid 5 derivativg, X¥ ¥o1188Rg6Gned p3b8RcOforORE BN G rCOBMUIRG (X Dt by
subj ecting conpound (XVIilla) fo a hydrogenation reaction; Step 2C. a step

of obt ai ni Hf CERPBURINVEETIMY FT&nB¥PHETRE-whi ch is the carboxyl - protecting
group of COWDOUFEBn(p?Shﬁéi (7)0 Chglﬂ@]pr@ﬁbeﬁteﬂﬁ:oiralﬁ@(Fﬂoaianﬁéltlildd d:ﬁbaﬁlpd’xn t he

follow ng. (Step %WP Q’ﬁ'kﬂdl H S XVI I a%l' %ﬁaﬁaﬁge oducgd SY j ecting
conpound (58'\/5)”'18" HryP 5‘? 6 b cB‘r%%n& 5(\7\Y6) 5The
amount of ©oMpPeund ReAckot 0 be used is generally 1 to 10 equival ents,
brererably Lt BAUNBLE S Rt A RN IARR, o RPN L, g
met al cat adrybtring €herepreséatiocdf ahovaselavcorldilngs taherwise specified,
the other symbols are as defined above.
[0116]
15 R! is a hydrogen atom or a carboxyl-protecting group.
Specific examples of the carboxyl-protecting group include those
mentioned below. Of these, a Ci; alkyl group cptionally substituted
by 1 to 3 halogen atoms; a Cqp aralkyl group (e.g., benzyl, trityl)
optionally substituted by 1 to 5 substituents selected from a
20 halogen atom, a C;; alkoxy group, a nitro group and the like; and the
like are preferable.

R? is a protecting group for amine. Specific examples of the
protecting group for amine include those similar to the amino-
protecting group mentioned below.

25 [0117]

X' is O or S.

%X? is CH,, O or S.

1!, L? and 1? are independently a leaving group.

Preferable specific examples of 1! include a halogen atom

30 (preferably chlorine, bromine, iodine), a Ci-¢ alkylsulfonyloxy group
optibnally 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.

35 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 I° include a dihydroxyboranyl
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20 net hod known per se (e.g., 5th edition, Jikken Kagaku Koza, 18 vol.,
327- 351 pages (2005), Maruzen; Chem Rev., 102, 1359 (2002)).

Exanpl es of the transition nmetal catalyst include palladi um conpl exes
(e.g., tetgakiss(eriphdmyvphozphi nepprl (mdiferdi@)y 4,4,5,5-tetramethyl-

di chl or obi ry sphi l, i

bi s( di benz;f}f ?’dje'%gggé%%% Ea PZ%?%&%%‘ ,igpga#l%%i‘%%ﬁlﬂ PEESTARSY pal | adi un(i1)
chl ori de) , TRiRKEY 1 e baPIvEX 850YR. G Iripelstepnypgroup) and the like.

bi s(di pheny$phgsphi no) et hane] ni ckel (11), bis(1,5- cyclooctadi ene)nickel

(0)) and the like, O these, tetrakis(triphenyl phosphine)palladiun(0) is
preferable. 30ThaHhbumrt D TREPeFShSPMER fretcaPreatcdlry st wrafargéed i s

general |y Re€3RYcle. SeeatbMal et she H-akRbaRdY a@oROO: &@tér@@}ﬂl\éaﬁﬁBiuc]lceoer
rogression_o

1 equi val en%ijOf corrpgund (Xl V%élﬁ . For advant ageou,s;o

this react FOPPREHhoS B nePY T e (819370 16r aR¥TA5°0R 7 nEt 204 5r aF /ST 2RA5” be
co- used. 3bfiXxamleesieftHibecphosphiaicatdigandxinslajdessxinhenybphosphiae,
tris(2-meth enyl ) phosphi ne, 1,2-bi s(di phen hosphi no).et hane,

15 b i RO HOkEn: AR5, A5t 2B eHoF BRACRH: HES TS ¥6t8ne and
the |i ke include a riflpe hambomtatoflebbhe qleosiphbhe Honganfirdno abenysebsies
general ly . |V n&s.. ‘ / 0 ival ent,s, -per. 1

equi val ent{;l‘r}(()(%rﬁbtlﬁglt‘gérilauv':lnss;’3C ?onén%e?r%fggggf%%gg?ﬁ&& h%ggjla&c r‘r%leesb%fé}ehe base

i ncl ude t hdertiopahpy i furdder ns\8tsgp tEred G-msmbhegd nogodiumtdar bebatesyctesi um
carbonate, ¢pot,asgi gm tert-butoxide and the |ike are preferable. : The
amount of the base to be used is generally 1 to 20 equivalents, preferably
1 to 10 equi val efReciiperexampdgrval ehittdof ERpipwiendurad VRYrrebIHEnst Ekact i on
is carrjedipgd, in an inert solvent (e.g., those exenplified in Step 1A).
These sol vents may be used in a mxture of two or nore kinds thereof at an
appropri at 04l 0. O these, dinmet hoxyet hane, tetrahydrofuran, benzene,

tol uene, N, Ndi rr?hhyﬂéu}‘eowmﬂ»gielg pad@ictabd héenddsketed e\eﬁh@ieéo?ub}e@-tsflyhi s
reaction is_prefer carri out .in an inert gas such as argon, .nitrogen
and the |1 ke looenabed fyafbpeghon) SOl URRER i LB o PoL RSl F ono S¥igner al | y
about 10C s01204E", prefterabb ywadE"t, 0 A solvents”, “kdtwne @attémis~t, i ne of
this reaction is.qgenerally 0.5 tao 100 hr., 20 preferably 5.to 80 hr. .
Conpound (X7 a%oxrlrg?/ e 'E8 ‘rciaz%lclog}ogv%cﬂvaeﬁl% pr g&géflfgoarmgaﬁog‘éelﬁisoduced
accor di ng thearss rmdehbel lowowns per se (e.g., Can. J. Chem 68, 1305 (1990)) or
a net hod arﬂ@i ous thereto. Conpound (XVI) nmay be commercially avail abl e
product, or can 25 be produced according to a nmethod known per se (e.g.,
5th edition, Jikkxarplgagakll tKezdethsr vollvenps: 1021udg3iit8Bypagidsr(2005) ,

Mar uzen; US 2003/40225106) 8k, 9diTP4J§ﬂf@xQHé‘,' %,%ﬁi%@?{k.g/{y%g&g%g;rld (tﬁtaeEa]léeC.)

30Conpound (XVITla) can be produce rom conpoun compoun
(1 Xa) ufder the BHWLEF RS ta@gd  hetdrdasedh hygrocarhop e larehpl iincdddeé n Step

SA. (Step §£3hloromethane, chloroform, 1,2—dichloroethane, carbon
tetrachloride, 1,1,2,2-tetrachloroethane and the like.
Examples of the “arcmatic solvents” inciude benzene, toluene,
xylene, pyridine, mesitylene and the like.
30 Examples of the “nitrile solvents” include acetonitrile,
propionitrile and the like.
Examples of the “ester solvents” include ethyl acetate, methyl
acetate and the iike.
Examples of the “amide solvents” include N,N-dimethylformamide
35 (DMF), N,N-dimethylacetamide, N-methylpyrrolidone and the like.
Examples of the “ketone solvents” include acetone, methylethyl
ketone and the like.

Examples of the “sulfoxide solvents” include dimethyl
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Compound (XVa) can be produced from conpound (XIVa) and 35 conpound (I Xa)
under the conditions and nethod simlar to those exenplified in Step 5A
(Step 7B) Conpound (XVIlIla) can al so be produced from conpound (Xva) and
conpound (s0AfpxddeeDMSe EMIdihtei dmseand method simlar to those exenplified

e TA (StanRes of e COBONAT.LCR 02 boddr dbisad, | T grmcampOUNd

(XVIlla) under s I t1ons an simlar to those exe édln
Step 6A. [M}Dpewbdli@ﬁobﬂw&o@n@)th@‘ lgkpound (1) of the present

i nvention, a compoupdes &y @aent Sy ot hei d alhouhng: fiarmiha A} - (&onpound
(1d)) can be /o produced, for exanple, according to the follow n%BReactl on
[

Schene 4. fd4ét ?6#6&%@“&501‘%?1:43] aCld[G@ZEH?HQ%%WOPHFsa%Wét ® Fetehod,
compound (jah21gan be produced from conmpound (XI Xa) or corrpound (XXva) by
the foll ow ng steps E: a step. of obtaini n%l conpound ( XXa) by

subj ecting conpdit& Sfﬁ%rwﬂﬁet?ﬁec\hfﬁ??g thea SERBR. G TRbF R EHﬂB‘i’l‘éan é&ct i on

wi t h conpotid foll Xeging §&epuc6taonamst1emsoflsob&memcnglppmumdbiéodo&) chy
subj ecti ng_conmpqund (XXa% to on reaction; Step 1 a_step of
bt Bt i ng 5 REGHET SXERFEP S TG EBTEb AR B0y (A AR PHTTOn
reacti om vvmelrea;or:rpound (rrra); 5 St ep 3B: a step of obt ai ni ng conpound
(XVla) by subjectin [LOXY o] und al o ation
or sul fonicest e(r:%bfl %a%‘?%uﬁwgac |E(’)n E% [Ilaéﬁgr %ﬁl allnnl‘ang co%’pefgund
(XXl a) by saldj.ecEiampleonpdurig (x4 ai)nqludantlaisleybamm teathe cah:owefh
conpound (xhér?c)lonécﬁ’ SheP oBA RS & E@Bm‘?é 2 Eé NG ‘Bg %’%rﬁn&%' g))
renmovi ng [0122] is the protecting group or am of "conpound (XXl a) ;

15 (Production Method A)

Of compound (I) of the present invention, a compound
represented by the following formula (Ia) or (Ib) (compound {(Ia) or
compound (Ib)) can be produced, for example, according to the
following Reaction Scheme 1.

20 (Reaction Scheme 1)

[0123]
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Step 9A: a step of obtaining conpound (XXl Va) by subjecting conpound
(XXlI'la) to the Buchwald reaction with conpound (XXllla); Step 2D. a step of
obt ai ni ng conpound (1d) by renoving RI- which is /5 the carboxyl -protecting
group of compound (XXIVa). [0145] Each step_is explained in detail in the
followi ng. (Step 5E) ed from conpoundy (X
and 20 conpound (I Xa) method simlar to ¢
exenmplified in Step 57 L'Conpoord (XI XB) may be conmercially
avai | abl e product. Altegrnativel yg,conpound Xa) cagn %I 0 be produeed
according to a method kiyown per se (e.g., 004/5 EEILeNT' 2005/ 44 ) or a
nmet hod 25 anal ogous theketo. [0146]. (Step 6D) Conpound ( a) can
be produced from conpoundH( XXa) BYTtEY the con(g): ons FRfArvet hod si ni Ié;i to

n

0

those exenplified in SHaep 6A. 30 (Step 1B) Compound (XXla) c | so
be produced from conpound (XXVa) and conpound 9 a) under the condit S
and method, similar to thosk exenplified in RBtéb 1A (Step 3B) 35ConP8und
(XVI a) cansﬂ% SR Wficad from conpound (XXVa) under Mshe conditions and et hod
simlar to those exenplifi Ftr tep 3A. Conpound (XXVa) may be
commercially avail abl e product. Alternatively, conpound (XXVa) can al so be

produced according to a t hod known per se or a nethod anal ogous thereto.
(Step 4B) Conpound (XXla) can also be pfequced from conpoy
and conpound (Vla) un ge_condi ti-en, d nethgdCEimilar to th
exenplified in Step 4AA0147] WO Rod

' Via deprotection

Step4A Step2B
1
L
Va
VHa Ib

[0124]
In this production method, compound (Iz) or compound (Ib) can
be produced from compound (IIa} by the following steps.
5 Step 1A: a step of cobtaining compound (IVa) by subjecting compound
(ITa) te 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: & step of obtaining compound (Va) by subjecting the hydroxy
10 group of compound {ITIa) to a halogenation or sulfonic-esterification
reaction;
Step 4A: a step of ¢btaining compound (VIIa) by subjecting compound
(va} to an alkylation reacticn with compound (VIa):;
Step 2B: a step of obtaining compound (Ib) by removing R' which is
15 the carboxyl-protecting group of compound (VIIz).
[0125]
Each step is explained in detail in the fellowing.
(Step 1A}
Compound (IVa) can be produced by reacting compound (IIa) with

zo0 compound (IITa} in the presence of a base.
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(Step 8A) The renoval of the protecting group R2 of conpound (XXl a)
can be carried out according to a nethod known per se, for exanple, the io
met hod described in Protective G oups in Organic Synthesis, John Wley and

Sons (1980) and Hxheplékenf Erandses iotludwe aménevale.gf. , t heigihef emineygNgloup

the I'tke. FOFABTORE ¢Hayian s Bl Baa B Ayl By Mg oA quaL! on and
subj ect i nglicEapoanel URXE | @)~ tontdhee®ichadkal ¥ dgcel orriRicDAt D N{Fodnd

(XXI11a). potassiud NErBERME, YodSAHPOURLNLLX] IdeB) uh DB Haed, issgeneral ly 1
to 10 equi'valents, preferably 1 to 5 equivalents, per 1 equivalent of 20

conpound (hgdregpncarbonate THROtEGE bk |y regerforordtyendrl ity i ed out
using a transphheds NRLal, cetiglorsbsivh hesprassnee: sddambaassgaaengding to a
met hod known per sem(aete%g. , Olr@é) s@m h@?gﬂﬁZB (tZO%)O) ;l Org. EI;_ett. 5,,2413
(2003)) . ZHEEdAPPESRLRCPheteT dRePt PhRGrErhe . ARLAPHSIT arerate) partkalt um
conpl exesll{l@;.ag. hyaf:%jcfa(sﬂi(balﬁz%Isiodﬁﬁ@ag;eir@ae) (ﬁdﬂ:aalsls&iliih l.lﬁ{di})i.ldegﬁldl&ldillfn(l 1)
acetate, 1,1'- bi i.phenyl phosphi.no) f er.r ocenedi chl oropa iu 1),
bi s(di beni'slﬁ]‘ia&eﬁé‘i‘g‘@ilélﬁé) 219 ddf BF‘&H% PYSREEY PPE%?S %‘Hgé%’fl 0
t ri s(di lrenzpdadldeneacetopneld tigxdbkadiary.Q) sadidmp akthckt iy, | Epdacettatre-ar e
preferable, . The amount of the transjti I t st e used
is generaﬁtiltoﬁi.l%oﬁor{taoss u%qncuelr\%afmén?xsl, egr %?%rtg%l ;ﬁ%‘goo% ?(L)élsf’eégﬁla ent,
per 1 equilalmke, ofcdiompoaribr(EXXl | @)tasd5Bor tahrdnt agedrusngr bgg dskieonref
this reactlglogferggggosphi ne ligand to the transition netal catal yst may be
co- used. anpl es of the phosphine |igand include
2, 2r bi s(di pheny|Pisosphimo)at] the -hrssapht by |used, 9s disrerhyly 4.5- to 100
bi s(di pﬂewﬁnﬂ%geﬂw,g)a@@&gm% angd t1te dosk®alents, pedNE AR okhe

€

phosphine ligand to used is generally 1 to 50 equivalents, preferably 2
to 20 equi vRSHRE, (PEY 1 equivalent of the transition nmetal catalyst.

S5Exanpl es of thesase: inslgecané Nepmpust , (1titk pt indiamknes tYIN

di i sopropyl et hyl am ne, pyridine, 4-dinet h\tll am nQ%I‘I-dI ne, 1,8-
diazabicyc?%ﬂ@??&?é?t%h|Fﬁ§§é%ﬁﬁ¥l bromoacetate, sodi chloroacetate and the
1, 3,4, 6, 7, 8thexahydro-| - net hyl- 2Hpri m do[ 1, 2-a] pyri m di ne); al kali netal

carbonates (e.g. ot assi arbonat e, sodi.um.carbona cesjum car bonat e,
Sodi um 0. hydr ogBRFDan A BTG GRS SgecAFDOARLE) b AT | hetd
phosphat eshd¢ exrgpdpcéd i pabadshgmophosptiaide knbwn e 8 phas pleabed ;aralikgbis
net al acet at es tgs_odi um acetate, potassium acetate); alkali netal hydrides

(e.g., sodi urrriehydri de, potassium hydride); alkali metal -hydroxi des (e.g.,
sodi um hydr oxi deTheperasst wh lrpdpoxididfIIa) to be used is generally 1 to 100

equivalents, preferably 1 to 5 equivalents, per 1 equivalent of
25 compound (IIa).

This reaction is carried out without solvent or in an inert
solvent. Examples of the inert solvent include ether solvents,
halogenated hydrocarbon sclvents, nitrile solvents, aromatic
solvents, estér solvents, amide solvents, water and the like. These

30 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.,

35 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 equivalients, preferably 0.01 equivalents to
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15 alkali netal Cl..6 al koxides (e.g., sodium nethoxi de, sodium

tertbutoxi de, potassiumtert-butoxide); organic lithiunms (e.g.,
nbutyllithium sec-butyllithium tert-butyllithium; netal am des (e.g.,

l'i t hi undi i s.apeapyvaltnde, pat dssquivdlenanef hydmpeusd| 6Ziade) and the like. O
these, cesium Caf %099%&10%0% JELReX) echléogé&'éﬁlo%rks ShRYUY 01 Gt
potassiumtert- OXI tri assi um pho

1,3,4,6,7, B}°hek<alﬂ}0(ﬂ)l’©, bméehaylilyzmmltm d@p"_l: 2-a]lpyrimdine and the |ike are
preferabl e. The & g@&o@ﬁ%& & chie hase;bR he gusedaisy geaehally o) to 20
equi val ents, prefera to 10 equivalents, per I equivalent of

conpound (H&xl | a) . This reaction is carried out in an inert soI vent

(e.g., those eX%&abﬁh@d(ﬂIﬁ)S&%ﬂeA roa_ﬁ@e%ea%@bil@ﬂ:tgstw RE S Ber
m xture of two or nore kinds th H@ﬁf@ﬁ“ate ratio. O these,

di met hoxyethafed- di GFané/ 0o éﬂﬁya%@/@rléﬂl &/ 1bi%dener A mREhed

di met hyl f osARGEes amértalag | i ke are preferable. This reaction is
preferably c%rrled out in an inert gas such as argon, nitrogen and the |ike
i nert gas The reaction tenperature of this reaction is generally
about 30C tsxe200K) pr eferably 50C to 150C. 35The reacti on time of this
reaction is gen 0 hr eferabl Corrpound
(XXI'l'la) may beelgzo IP%Y% IO% 1<"1§11\(13a| Ot1):lee rodue g é ogacr:]o éjuBFio&Ivaéd

accor di ng tarrdegedio ddenodingan aeme)trhosi ﬂmbtlvmdneraaa} oyousxtnetet dhe| 0149]

St 2D th
Cond! t§ ons ooty B8 acr e B R RERRNE L0 R RERIHNE ikl iRy "°
( Product i ofil¢dt hod Bns (1980) @mndcohpoirks . (|E)xa5rplehe3fprtésemmqvmlen€|@re a
CO”’DOU”% ?Mtee%%% %1@6 t he-1,0ld Q"‘fn@&ud‘@ﬁgyﬁg?‘ 4 @k qf comundnd |k ¢ be /0

pr oduce or exa accordlng to the follow ng Reaction Schene
(React i on héke B}ke[ 0151] XXVIla RL-0

[0127]

(Step 3A)

Compound (Va) can be produced by converting the hydroxy group
20 of compound (IIa} into a halogen atom using a halogenating reagent.
Examples of the halogenating reagent include thionyl chloride,
thionyl bromide, phosphorus trichleride, phosphorus pentachloride,
phosphorus oxychloride, carbon tetrabromide and the 1ike.
The amount of the halogenating reagent to be used is generally
25 1 to 100 equivalents, preferably 1 to 10 equivalents, per 1
egquivalent of compound (IIa).
This reaction is generally carried out in an inert solvent
(e.g., ether sclvents, halogenated hydrocarbon solwvents, aromatic
solvents etc.} or without solvent. These solvents may be used in a
30 mixture of two or more kinds therecf 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.
35 The reaction time of this reaction is generally 0.5 hr to 24

hr.
Compcund (Va) can also be produced by converting the hydroxy

group of compound (IIa) into an opticmnally halogenated Cig
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XXVI Ma  [0152] 15In this production nethod, conpound (le) can be produced
from conmpound (XXVlIla) by the followng steps. Step 10A: a step of

obt ai ni ng conpound (XXVIlla) by subjecting conpound (XXVila) to an

al kyl at i onatedctuildonwicxly gorpourd &ryldifosyep BEroap snépooalhbtlaivmh@g
conpound ( I ar, ﬂgﬁygr of
conpound (%(@Vﬁltﬁ?égé |2?lgg EzE'a\g%ln%tg Ié%)&lllgf% g%g?xfngggfg%uﬁ al ?8}% 2k

f ol | owi ng. tl{%tléﬂfeio‘ﬁalng an optionaGhWdwilgeraxbed (Cha) 2 PaH shéfontd sdéaride

reacting ceaRpunge{n@Ndsh@rodpl \@htlbrg@érp%teﬂgnéédﬂﬂé}lylero%la@cessar y, a base
may be used for this reaction. npl es of the base i ncl ude t hose

exenpl i fi et uerepetignespl fonsde Ché%ﬂ‘r% h%ﬁ"%&’ésué%‘ilﬂm‘:@éiaﬁd?%t e,

pot assi um sgtiaeaal ¢, haddhaSshnEvittaeht bt axl. de, Helzagsiwmdgxaseldiile, p-
di si |l azi de ‘?ae]rd t he go Iikﬁ are refgﬁ{ol 8- The anount of the base to be
used is gehersieyus-I¥o C2b0r e kFeferably 1 to 10 equival ents,

relative to conprisndmbXed/Id@B)xhe optlonalﬁ_ibeﬁilfoigén&t(éﬂml_%Sal]:fyl@sﬁ[ll’ﬁ@mmd (rrrb)
i ncl ude net bro tert hl or op ona t hyl
3- chlor opr}%qr&%gt 8" dni rI%ﬁigclpm'[< Ehieridd °€§ r%éf % ﬁggt %%é?gmal |y

avai | able pmdthtssadoxs @&neb@llm ddtuoebD m@velleﬂg:st,ozaaefmialmg knowd per se or
a net hod a%@%iqg%%gtg ‘U;(_%Le OBLRS @HQ? (I'l'l'b) to be used is
0

- generally _ va eh S, pre erabl equi val ents, per 1
equi val ent of comﬁéa(:b@om &) generally Crarwrs;eudeaﬁtlmams:Lwtr isedvemnit

Wi thout SOLYENL QEnd A LAGE! %ﬁ'l%@@ﬁate@%&ﬁh?éax%font E'@lx}é?l‘%%t solyent

i ncl ude those exenpllf ed in these, tetra Kdrofuran
acetoni tri F@LVautRei aekdey BPOYoRITE G6C- N N HiLHBP By |Sedueaki ddhesr ASLNGRtSs

sul foxi gde angd Heh@sbi ki @r ﬁli@f@xfeeb@b{:@o or more kindBeERefOHCESALY, &
phase-transfer catalyst . glf—l t et rabut yl anmoni um br om de,
en

t et rabutyl %ﬁ’ﬁﬁﬂﬁrﬁlﬁF%yﬁt&@ fta?%eetq,etﬂ’aﬁbdlf%ﬁ}‘rﬁﬁf [UHePEr TSy eact i on. -

tetrachloride, N,N-dimethylformamide and the like are preferable.
Where necessary, a base may be used for this reaction.
Examples of the base include amines (e.g., triethylamine, N,N-
20 diisopropylethylamine, pyridine, 4-dimethylaminopyridine); alkaii
metal carbonates (e.g., potassium carbonate, sodium carbonate,
cesium carbonate); alkali metal phosphates (e.g., tripeotassium
phosphate, trisodium phosphate)}; alkali metal hydrides (e.g., sodium
hydride, potassium hydride); alkali metal hydroxides (e.g., sodium
25 hydreoxide, potassium hydreoxide) 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
30 compound (IIa).
The reaction temperature of this reaction is generally -20°C
te 200°C, preferably 0°C to 100°C.
The reaction time of this reaction is, for example, 0.5 hr to
48 hr.
35 [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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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
equi val ent of conpound (XXVIla). The reaction tenperature of
this reaction i $xgepeealdfy th78625ihol @GOEmipeef 6. @bbwrﬁ&@yﬁmMCN,Whe
reaction t er gl ound
(XXVI | a) c%nq% gi%é%ﬂ héfg accdraﬁl&ﬁ% aarréé%/ eocég%%lﬁo%yﬁdﬂe’ ’?E g.

Tet r ahedr ot azebt cy Qg [ 524 26] -(719188?0811%%&11261111 meg9l Wbsyﬁt%sﬁesgll 1023
(1991)) Oryt 8t Hod- ARBLOBOUS ShhgE 8101 oh Q154 e SLfPcABbnate, sodiukoMPOUNd
(le) can Be dgr oduced from compound ( XXVI'T | a) under the conditions and

met hod i MvdEPIeBCItResetex aiffiesfi e Hverspeprakongte] D Bdkp1T PRedddct i on

Met hod F) phosphat&¥ @QEROUREE dol ks Ofurt- %o%}@aﬁf‘eﬂt £k DYSNOPro SorE@Rpound
r epr esent edk{l%/r the followi ng fornul a (conpound (1f)) and a corrpound

repr esent &t ltlﬂ%terlma%ww f(SPHHS afﬁﬁ?t?cd%%éﬁﬁh‘”% Iatj’)e 2t Bé*ptbduced,
1;3 ;JI’SGE(S-TEE%tIaQCﬁﬁd_iﬂidé@ Z(I@ (_;qh,e sfaﬁiu:ﬁ)VMyIEB@J.B@ﬂCﬁdt@IsﬁﬁrhﬂﬁﬁrﬁdeXR%aﬁctag_lQn) Schene
IS rodu 1 ON onpo 0 U can
0 b bdus B oM EHIGRR © BTSSR THESP BT WP Stiahs FYTEatEy 15 A o
step ofloobatladanilmgemmmwnﬂl(@ﬂh(aa tnjgsubp@@iumgletmmds@d@(mb(a)arte an
OXatt on SEAHON potlBRs A Ter R BLERIOL) OBLE . ROMPBYNGL LAY Y
2

subjectlng conpou 0 ‘an oxXi ion reac a step of
obt ai ni ng kc,scmpdandsc(dﬁgn byrhcemw r@aﬂsswhmcteﬁtsbmsoxm @adbdxwlllﬁeoam:tl ng
group of 1 {XXXa); Step 2G a step of obtaining conpound (I1g) by
r enovi ng |s t he carboxyl -protecting group of conpound (XXXl a).
[ 0150] T@aemomiéwf shexgsisai Reded nsgdt af | ggnsrehky flolteowP®g. 20

(Step 1LA)efRANBOURGS ( XXEadr£a7, Rerpradueqdyvhyertul) 61 11NQq620PMd o€ XX Xa)
compound (Va) .

Specific examples of compound (VIa) include ethyl
thioglycolate, ethyl glycolate and the like.

Compound (VIa) may be commercially available product, or can

20 be produced according to a method known per se or a method analogous
therete.

The amount of compound (VIa) to be used is generally 1 to 10
eqgquivalents, preferably 1 to 5 equivalents, per 1 equivalent of
compound (Va}.

25 This reaction is carried out without solvent or in an inert
solvent. Examples of the inert solvent include ether solvents,
haleogenated 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

30 appropriate ratio. O©f these, tetrahydrofuran, acetonitrile, W,N-
dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide ard the
like are preferable.

Where necessary, a phase-transfer catalyst (e.g.,
tetrabutylammenium bromide, tetrabutylammonium hydrogensulfate etc.)

35 may be used for this reaction.

The amcunt of the phase-transfer catalyst to be used is
generally 0.01 to 0.5 equivalents, preferably 0.01 eguivalents to

0.1 eqguivalents, per 1 equivalent of compound (Va).
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to an oxidation reaction. The oxidation reaction can be generally
carried out using an oxidant according to a nethod known per se (e.g., 5th
edition, Jikken Kagaku Koza, vol. 17, page 205 (2005), Maruzen) or a nethod
5 anal ogous t her®e reaction tExpapieseopbft teisoxikedanton nel gemerally about

m chl or ope i i 7 | f at.e ne0mpound, benzoyl peroxi de,

bi s(trinmet ?1{%?:2? %gcggfg%e%?gg%lﬁgoﬁgléﬁg%or%ne, _hydrogen peroxide and the

| i ke. /0The am)u%?e GRAERECTHHIBEND T ttd 15 reREd oPs 1§ eFrnearl Y dbdubhrite 2dabout
10 equivalgnts, preferably about 1 to 1.2 equivalents, per 1 equival ent of
conmpound (XXl Xa) . This reaction can be carried out, for exanple, in
t he pres”éné%l%%] a catalytic anmount of titaniumtetrai sopropoxide, sodium
tartrate, 1$tgo0dBym tungstate, phenyl phosphonic acid, a quaternary ammoni a
salt and the |ike. 3 The anmpunt of the catalyst to be used is

general Iy 0.001 Y@ T e&{ﬁ)vgﬁﬁg%,p PCee oy SPERRINGE (EbTo dRgeT Xohexa) .
Thi s react camiiitdicgeneidilleyhedrgimedaputo ithoad éxwetplisdéyam s28p (=n.0. , _
hal ogenat e?o Cﬂrocar bon sol vents, ester solvents, nitrile solvents, ether
solvents etc.) ‘or without solvent. These solvents may be used in a m xture
of two br MBraluctnds MdtdwedoR) at an appropriate ratio. O these, ,
di chl or onet hane, £t tate fonLLLl e Li pref erabl e.
25The reaction t%ﬁp%?ﬁg?ﬁl%g %f) ?ﬁ?gl%r g%%lé%%eﬁng@gg%%r’alal ggréll%%ug}d 0C to 100C,
pr ef er abl yrerrasgn8ed byrhéer dakhowdngt fermude (he)s (cempovmh (Is)) feam éranpl e,
0.5 hr to Ad,&8¥eqCo Widm I p cecording 0
aforementi%ned S,'?ép%, St %%QQA&%ﬁg&ﬁ]&;eﬁoi Eggﬁﬁgg%ﬁg?&@gggﬁ%é&%mé 2
Conpound (}88AGDoRaFCHs®epEbduced by subjecting compound (XXI Xa) to an

oxi dati on reextyi on in the same manner as in Step 11A. 35 (Step 2F)

Conpound (1f) can be produced from conpound (XXXa) under the conditions and
method simlar to tho Wlifiedi Step 2A. (Step 20 Conpound

(I'g) can be produced fr conmpound ([K¥XLa)} under t opdi tions ||'ﬁ mglr_.hod
simlar togfiasg exenplified in St epw’. [0160] (Pregacti‘on Method &) @
- 3
Wittig reaction or .
Hamer—Emmons reaction hydrogengtion deprotection
- ————r——— —_——
Step5A StepGA Stap2C
0 0 o
R—0 R0 HO
Xa Xia Ie

hydrogenation /

2
L
LR O
3

Db Step6B
Wittig reaction or ﬁ
o Horner—-Emmons reaction
N
0
Step5B 0

Xa RLFO

XlHa
[0132]

In this preduction method, compound (Ic) can be produced from
compound (VIIIa} ox compound (XIIa) by the following steps.
20 Step DA: a step of cobtaining compound (Xa) by subjecting compound
(VIIIa) to the Wittig reaction or Horner-Emmons reaction with

compound (IXa):
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50 conpound (1) of the present invention, a conpound represented by the
followng formula (1h) (conpound (1h)) can be produced, for exanple,
according to the foll owi ng Reaction Schene 7. (Reaction Schene 7) [0161]

10l b [0162%tep 6A: alstephbs qshsminmﬁhi;oasnmmhhdd X0 npeusubjEdt) ng arorpeupd oduced

from conpo I efoIIo ng steps. Step 10B: a step of
obt ai ni ng @gﬂpou %@&gféa? :bon Bjé\% 1]glng 15 conmpound (XXVlla) to an
al kyl at i onStexracBi: oa wetphOéommImdn(ﬂ ¢dmgpounst SPLIZH) by studyj eof imhtcampewgd

conpound (;O(Xlatayts X@g]gtf’% TR Roh 5o S -fak ho¥hs PEOLRGLENG: G oup of

compound ( step is exp I'n detall
fol | ow ng. CQ@O(USEie]bI@B) Conpound (XXXl la) can be produced from

conpound (3004 lea). Hnaes Bheoﬁm%llhbowu@mdmmdw mﬂj%rctﬁﬁg Qe%8und
exenplified in Step 10,8 Compound (1 h) can be produced
from corrpowl(amI%l)hYGﬁE]%?nﬁttHémZBe%‘iﬁfid’Ptfl ons and method sinilar to those

exenpl i fi egrdd 28t ep AAp b@lzééldal(rﬂhgd@&ﬁpo@ﬁdwm&)oa Hrefdvic@mrowndch s of the
present inventio ound represented b J; 05:I owng formula (li)
(conpound % )%rgaﬁyaloéj@ SBrfL GEqUPT C@ﬁ‘aﬁﬂ XZetording to the fol | ow ng
Reacti ofp Sctuesmg 8. (Reaction Schene 6) [0165] )O( X' VI aXXXVI| a

Fach 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

15 reaction or Horner—-Emmons reaction with compound (IXa).

The Wittig reaction or Horner-Emmons reaction is generally
carried out using a base according to a method known per se (e.g., J.
Chem. Soc. Perkin Trans., 1, 2895 (1%96), 5th edition, Jikken Kagaku
Koza, 13 vol., 118-139 pages (2005), Maruzen).

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

25 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) tc be used is generally 0.8 to 10
equivalents, preferably 0.8 to 3 equivalents, per 1 equivalent of

30 compound (VIIIa).

Examples of the base include amines (e.g., triethylamine, W,N-
diisopropylethylamine, pyridine, 4-dimethylaminopyridine, 1,8-
diazabicyclo[5.4.0}-7-undecene); alkali metal carbonates (e.g.,
potassium carbonate, sodium carbenate, cesium carbonate, sodium

35 hydrogencarbonate, potassium hydrogencarbonate); alkall metal
phosphates (e.g., tripotassium phosphate, trisodium phosphate);
alkali metal acetates (sodium acetate, potassium acetate); alkali

metal hydrides (e.g., scodium hydride, potassium hydride}:; alkali

48



[ 0166] In this production nethod, conpound (li) can be produced
from5 conmpound (Xlla), conpound (XXXVa) or conpound (XXXVIla) by the

foll owi ng steps. Step 5F: a step of obtaining conpound (XXXI1la) by

subj ect i ngnegrpouddoidesa)et®. t Bedn thyglrpeadd i @otessHor medr&ninNs reacti on

W th COmPoLNELG! Xa)a, 10, SkeR.AGesa oLep abanll 3ehag SoMBoNIdh (XX VA) by

subj ecting conpoun . to a nation reaction; ep . a step
of obt ai niPiFE3Ap o UPRE AKXV B rthpusemidedt i AggaToirp iRl yexXXway - £+ -an aryl

coupl i ng r@%“ QBh Wit h seepoUnd 1 e XV, rek-ep ; 0 el
conpound ( Il\%afby sSbj ecting 1%5 %%fnptc%uﬁdbj(ﬁﬂ:)&igltg%o féneg%?éc%g%gti on

reacti o, & 23itBhlunddpsepraptarntitg REGAPSLHY herrTe Yl didilarg Rl ##d ch
i's the cargrxyulikpl ologCthage 9rs@dPuRfny@@TROU b K XtMBonaBt ¢ PpdidAsidm St ep of
obtai ning co %und (11) bg subj.ecting the cyano %r Olr:lygﬁe()f conmpound ( XXXVI | a)
to hydrol ys§5 286 ¥ 7P Puty LI tRAuR A% fhp sl ke PaR etrhsTaRetai | in the
fol | ow gg( (St epl‘ir@;)amom;]t of tge G@m&uadg& Mﬁl (ﬁja)l Qﬁ?Sb@q@ixEEhlléﬁeg, @
compoun Xl t condi tiops an thod simlar to those
o111 arqrably " SaNane RS T TPtk o, BB e Rk om
conpountd ( XXXI | |'&)is5 reackeiront he camdield ous andnnetdiod seiloehar (.. § htsse
exenplified, i : . 70 Compound ( XXXVl.a)_can .b r oduced
from corrpo%ﬁéé‘{E (l %X:%%%uﬁg% %e’ cTol}le 1% is8%1‘§erér?élsdman¥t1§|% Sg“ld m}L?aar Htl()){%}lﬁ%soce%u
exenpl i fi etld @wrSmepe HAnds0Curmrodndt (2008 cpBiatise rebhoer OF athescavdidtahile

roduct . atj n \Ma): 1ca _ c i to
D et nod L s iy A A B ot

(Step 6F) amsLéRgolhee EXRXPYAIer@dheal so be produced from conmpound ( XXXVl a)

under the condi taRs ragek 1wt Egdﬁaﬁéféﬂagn t@dhegeoexamphhf {fdd gaSt §RBA
(Step 21) Compound (1i) can %e produced from conpound (XXXl Va)
under the 20 EInBFIPONSTENH FHERATFA2RE iNCart 1S t hose exenplified in Step 2A.

[0168] (Step 12A)he reaction temperature of this reaction is gemerally about ~
78°C to 150°C, preferably -78°C to 100°C.

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

20 _ Compound (VIIIa} can be produced according to a method known
per se (e.g., Synth. Commun. 16, 1343 (1986); J. Am. Chem. Soc. 99,
7020 (1977); WO 2005/92099) or a method analogous thereto.

[0134]
(Step 6A)}

25 Compound (XIa) can be produced by subjecting compound (Xa) to
a2 hydrogenation reaction.

The hydrogenation reaction is generally carried out using a
catalyst according to a method known per se (e.g., Jikken Kagaku
Koza (Courses in Experimental Chemistry}, 15 vol., oxidation and

30 reduction (II), 333-448 pages (1877), Maruzen).

Examples of the catalyst include palladium carbon, palladium
carbon-ethylene diamine complex, palladium black, platinum diocxide,
Raney-nickel, Raneycobalt and the like. Of these, palladium carbon,
palladium carbon-ethylene diamine complex, platinum dioxide and the

35 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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" The hydrolysis of the cyano group of conpound (XXXVIla) can be carried out
according to a nethod known per se (e.g., 4th edition, 25 Ji kken Kagaku
Koza, 22 vol., 12-13 pages, 5th edition, Jikken Kagaku Koza, 16 vol., 15-16
pages) andvadieuki lkxadrdéﬁarrmtas:eof(et@e, tfyodmtbtyesiisi,oénmdretwwaumag:reoup [ ncI ude

a met hod aﬁ&; a n
can be pro ucecki1 gccorI1 Fﬁgf?%% et ﬁﬁﬂgﬁr{i pg‘bnate hgd%)%%q ag]ﬁ%(\/r oc icl .
Chem 22, 129 (1&g5pmowsp oFf145868)repen mrﬁ@dtsarm vgedsis lisnerally (1169]

(Product i 1)) B@Qlelr)ts @f&%%@? { 1o of e&@;evaflre%%”tpéﬂ"‘ieg&u%le%t%?fmo“”d
35 represented by the f’o |l owi ng Tormula (I]) (corrpound (1])) can

produced, FWPOBRAnPIE,- according to the fol |l owing Reaction Scherre 9

(Reaction Schemerra)s E94dd0on 1iSt@PACedCh3: deprat eeddt0BoBraR2JeXh. , SRREADRI \
Va [0171] n this production nmethod, caonpound (]i can e Jfaroduced

from conpo%iﬁalp(lhaie%rmcé Urid 7 VRTATHF EREC Ve R Pt hese

solvents may be used in a mizture of two or more klnds thereof at an
appreopriate ratio. Of these, methanol, ethancl, acetic acid,

1p tetrahydrofuran, ethyl acetate and the like are preferable.

Where necessary, this reaction may be carried out under
pressurization. When pressurized, the pressure is generally 2 to 10
atm, preferably 2 to 5 atm. _

The reaction temperature of this reaction is generally about -

15 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)

20 Compound (XIIIa) can be produced from compound (XITa) and
compound (IXb} under the conditions and method similar to those
exemplified in Step 5A.

Compound (XIIa) can be produced according to a method known
per se (e.g., Bioorg. Med. Chem. 11, 145 (2003); J. Org. Chem. 54,

25 220 (18289); 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 tc a method known per se (e.g., 4th edition,

3p Jikken Kagaku Koza, 19 veol., 57-61 pages (1992), Maruzen) or a
method analogous thereto.

[0136]
{Step 6B)

Compound (XIa) can also be produced from compound (XIIIa)

35 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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5 Step 4C. a step of obtaining compound (XXXVIlla) by subjecting conpound
(ha) to an al kylation reaction with conpound (nib); Step 4D. a step of

obt ai ni ng conpound (XXXVIIla) by subjecting conmpound (Va) to an al kyl ati on
reaction wcthdiodmpeuanh @éthpd Strepa?3to aiwisepexdmpobitfaedi itg seepprrind (1) by
removi ng 1%& %\ﬂl ch is 10 the carboxyl -protecting group of conpound
(XXXVI'1'1a). i Each step is explained in detail in the

fol | ow ng. (ES@C@{F‘CA@? Method C) Conpound (XXXVIIla) can be produced from
conmpound (ha) an I ti0 ng. t hod
simlar to thoseg{fa>]<ce%m%8H%E Qﬁ ()ESJtdgg #%gngllr?}%e%?ggﬁ %ﬁm e Conmpound
( XXXVI | 1 &) r@ﬁl?ﬁ%ﬂ»fr@db@/ W@dﬁ@b@ﬁl@énﬁ@@%@uﬁm%vhaomyeu%md(l@@r)rp@@mcal(sw b)
under the gondiddi.eag, and og Sialkbadi AP thhese #ieaplid IRdct lordtRRefb-
Specific exarrpl es of conpoun (VI b) include ethyl 3- nercaptopropionate,
tert-butyl 33- hydr oxypr opi onate and the |ike. Conpound (VIb) may be

comer ci al l{ge@maichabtgen @duct, or can be produced according to a nethod
known per ? f@ a nmet hod anal ogous 5 thereto. [0174] (Step 2J)

Compound (| % an be produced from conpound (XXXVIIla) under the conditions-
and nethod simlar to t/h\ose exenplified in Step 2A. 10 [0175] (Production
Met hod J) o c'orrpdmm% (I') of the present invention, a conpound
represented hy the fol |l & ng formy ( ) can be duced,
for exanpl €] @prdlngtothefoll e 10. /5 ( t¥on

Schene 10) 6] * this productio rret hod, conpound (1K)
ged frmni.?é‘i\“ oaleauad (208 ‘
Step4E—a—step~of

can be produ

foll ow ng ss S ecting
StepSG

conpound StepBC Step2C
0 o (o] 0
XVHa § R0 R0 HO
Xia Ic
GF_; arylcoupling @ CF, arylcoupling
3 Step7A Step7B
L La
XVI
L* > GooR' _ ,
] Xa L
L
Wittig reaction or
Horner—-Emmons reaction
) > /4
0 StepSD 1 0
R=0
XIVa
10 XVa
[0138]

In this production method, compound (Ic) can be produced from

compound (XIVza) 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 subiecting compound
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(XXXl Xa) to an al kylation reaction with conpound (ll1la); Step 4F. a step of
obt ai ni ng conpound (XLa) by subjecting conpound (XLla) to an al kyl ati on
reaction with conpound (Vla); Step 2K: a step of obtaining conmpound (Ik)
by renmovi nggiRla)who cthel ¥ibtidereaat box \r- pootecifmngngreyetdén canpound ( XLa) .
[0178] - Oungh(%gagp is explained in detail in the follow ng. (Step 4E)
Conpound (38_25 can Be ‘Pproduced from conpound (XXXl Xa) and 10 conpound

(I |1 a) underent [i8: cormtiepi ofscldiad niey hadpeiing | GVILdal Huseubxenpinsf i ed in Step

per se (e. gog%%%et r%%lﬁlx‘g% @4@%@6&@ugg%ﬁ%%o{%%g?%&%Bﬁmyggjiézgm '

(1999)) sordexrivethvel @ﬁ’fél)egous thereto. 15 (Step 4F) Conpound ( XLa)
can al so be.dy %@UC§C§,Je’pOHEC&SHAQHBH (égﬂp%)mémfiu%@@? @;‘E%)Ig ungdebutde
i

conditions and nmethod simlar to t ose exenplified in tep
Conpound ( #YTdfatatr e NgroeRRIEE 188 cBRaRtAERE 0 a met hod known 20 per se

(e.g. \/\D§1£242>5/2@14a703te@r ol mahgﬁn@r@n@gaﬂé Imrgporerﬁostlaﬁ #KWhich is
Corrpound | k) can be produced from conpound ééLa( under the conditions and
met hod si rﬁlIearcaFBo’EWoé’éOE?‘éWﬂIq PP i H SPBR° 6379] 25 (Production

Met hod K) [01407 O conpound (I) of the present |nventi on, a conpound
represented by the fo|llow n I 0 can be produced,
for exanple, accSr ﬁ!jert’olst %ép%ﬂrfe %&%?ea(algtgg - fg&g‘)fl 9-(Reaction
Schenme 11) (3:f 0480] [0181] In this pr oductl on net hod, corrpound
(I'1) can be pro fro XL onpo n’g%n
(XLva) by the 5 %g’blvm ngl ste EmSt(e b @uce% ?2 &ﬁ%e@[ l%!nl n%oggﬁp und
(XLlITa) bytsuy ecyi ﬁgnumd)m‘pmmc(cxmlar)lﬁhocpweow t(KgLr eacti on or

Hor ner - Enmons r fi t gg{gj ) 6 t;§p5 0

obt ai ni ng conpoun X%IﬁINT [{f bg su ]ecg.ﬁf%(’c tfobgolrlr%ocﬁng Xrﬁ%aslzf 1 {O 10
hydr ogenat $@+ viedgets opreSeegbbHl 5053 @fﬁluéf’ab%t’fairnpﬁﬁ tagpeua I(‘“—)(IE’IfVa) by
subj ecti ngcGROHNEk{M)l I a) to the Wttig reaction or Horner-Enmons
reaction with conpound (1 Xb); Step 6H a step of obtai I’Ilqj% conmpound
(XLI'lla) by subjr@‘tﬁ |aﬁ§l/f5°%ﬁ=ﬁ6u¥f%Fc(tXEP\ﬁa‘—’) Feger= bt GgEnat | Hé&ed i%on;
Step 51! atsdRP t9bn GRIANNEREL GAFPOHNEhd YWhadcd b FSHbpLsd iatgos@O@ada

(XLVa) 500 I%Qteho\év E{'}l(lf) rp%arCtsé: O(ne .%r. ; H%Ir:l'rlleercﬁ.%m,n SJ 1rk?<%%t El(é)gnakvg %(Qza, 18 vel.,
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),

25 bis{dibenzvlideneacetone)palladium(0), palladium(II) acetate,
palladium(II) chloride), nickel complexes (e.g., dichloroll,2-
bis (diphenyliphosphine)ethanelnickel (II), bis (1,5~
cyclooctadiene)nickel (0)) and the like. Of these,
tetrakis {triphenylphosphine)palladium (0} is preferable.

30 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 reacticn, a phosphine
ligand to the transition metal catalyst may be co-used.

35 Examples of the phosphine ligand include triphenylphosphine,
tris (2-methylphenyl)phosphine, 1,2—bis(diphénylphosphino)ethane,
1,3-bis (diphenylphosphinc) propane, 1,1/~
bis (diphenylphosphino) ferrocene and the like.
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conmpound (I Xa); Step 61: a step of obtaining conpound (XLIIla) by

subj ecting conpound (XLVla) to a hydrogenation reaction; 5 Step 2L: a step
of obtai ning conmpound (11) by renoving Rl which is the carboxyl -protecting
group of conpourtthe( ¥hdidtalof EPd§2osbathe Stigpntstetel abaedid gedetaily in t he
follow ng._ (Step. 506 ./.0, Compound LI n be_produced _from conpound
(XI'la) andtocghpg%ﬂ)a(lle%f' n":é%nl?rf1 i< czo%éi ??oen%ugﬁ e%est'hgars?n% élr‘}E 0t hose
exenpl i fi ezt itheStepmBEBioSpadiali cabxmmgyl.es of compound (I Xc) include
comercially aval [ C RLepYL 4L ph | .phasp. j U ¢
brom de and 15 taﬁlﬁégﬁpli%e%cgﬁ%%% ?P?(g\)mgérr)gyogg co rc_lfa Ily aval | abl e
product ;5 ofhesgn dedipmodackenaieeored i e rhorRiEh oBokaimTp e riseUGexadgret hod

anal ogous thergtor;kStheR HQr2@0pgpound (XLITIa) can be produced from
conmpound (XLIla) under the conditions and nethod simlar to those

exenplified in ShepaBmink Sfephsase to be uspgoth FERERVRY &R BR produced
from conpound vaYehis) pRBEe SMMOUNE, (10Xl ivgRn tkhepeondichi 0081 ard o et hod
simlar to those 25 exenplified in Step 5A. (Step 614) Conmpound
(XLIl1a) cHTPRMEd bEYSroduced from conpound (XLIVa) under the conditions

and nmethod sim lafist eeddtoze exespidikiiedut NnSkapitAt 301¢&Sitenedd), those

Conmpound ( XLVI %L can .be pro ed $rom conpo ndgéx Va) agd.corrpoy; d Ioéa)
under the %’i)eﬁtﬁ’ﬁ Fb?‘fg EndtaRiHEd sTHSarC o#ﬁo Y eXe®SFre tad i %tlﬁ%) A.
Compound (oVa)x sare benps otheed fast cardiapgrbor i teetrhoib knowntizseper se
(58 Lo Stt, BBk SORLAIAN URARSLIRMAS, Y2005 85232) or &
" dimethylformamide, water and the like are preferable.

15 This reaction is preferably carried out in an inert gas such
as argon, nitrogen and the like.

The reaction temperature of this reaction is generally about
10°C to 200°C, preferably 50°C to 150°C.
The reacticn time of this reacticn is generally 0.5 to 100 hr,

20 preferably 5 to 80 hr.

Compound (XIVa) may be commercially available product, or can
be produced according to a methed known per se {e.g., Can. J. Chem.
68, 1305 (1980)) or a method analogous thereto.

Compound (XVI) may be commercially available product, or can

25 be produced according to a method known per se (e.g., 5th edition,
Jikken Kagaku Koza, 1B vol., 55-102, 183-188 pages (2005), Maruzen;
Us 2003/0225106) or a method analogous thereto.

[0141]
(Step 5C)

30 Compound {XVIIZa) 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

35 compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.
{(Step 7B)

Compound (¥XVIIIa) can also be produced from compound (¥Va) and
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Compound (XLIIlTa) can al so be produced from conmpound (XLVIa) under the
‘conditions and nethod simlar to those exenplified in Step 6A. (Step 2L)
Compound (11) can be produced from conmpound (XLIIla) under the 5 conditions
and met hodcsigoiuzdr (X}t hoser estenpbidiEcdnsnasi eptBdd §i0E33F (Privdeet i on
Met hod L) ( A he present invention, a conpound represented
by the folgem%qw?%?%u g)cfﬁ? (corrpound (I'm) can be /0 produced, for
exanpl e, abﬁzﬁpdﬁﬁg to the followi ng Reaction Scheme 12. (Reaction Scherre
12) [0184] [ Gdpbudd! Qolhi SoRialuchildetbadeotRIRAU A r:

n %(\E} a ?h i g@l’ %C astep of

produced from conpound e follow ng steps.
obt ai ni rig %féﬁrﬁ‘@aﬁét{%ﬁ/ﬁpé)mwoéuB}@eltﬁrnéoc’éh‘ﬁﬁﬁjﬁHEI(‘BWIlIeé) 11’[1 otER 6A-
al kyl ationigegqtion with conpound (Il1c); Step 2M a step of obtaining
conmpound ([rr) by renovi ng 121 which is 20 the carboxyl-protecting group of
conpound (%%ﬂqu&YlOTG@@P Bakh step is explained in detail in the
fol l owing. (StemdQQm&amaundof Xnd basean iaeept ndijcadcémgangompound
(XX 1) aggkresented by the following formula (Id) (compound (Id)) can be

10 produced, for example, according to the following Reaction Scheme 4.

(Reaction Scheme 4)

[0143]
L2 coor'
Xa 2
& "
N Wittig reaction eor .~ N
Horner—Emmons .
reaction hydrogenation CF
& stepsE / \‘
o 2 H
XIXa Rl_ o E N
XXa deprotection { 2 Buchwald reaction
_ x? Xz
x? StepBA
StepSA 0
1.7 1 o]
L COOR 0 R0

1
R—0O
% Ma R0 XXIVa
N XXla XXlla
Step1B deprotection
,‘_2 Step2D

OH

XXV ey 1
a \\‘Smp3B H-X ~GOOR
halnge_nation or \ Via CF,
R

sulfonic—esterification

L
i -
HO
id
[0144]
15 In this preoducticon method, compound (Id) can be produced from

compound (XIXa) or compound {(XXVa) by the following steps.
Step 5E: a step of ocbtaining compound (XXa) by subjecting compound
(XIXa) to the Wittig reaction or Horner-Emmons reaction with

compound (IXa);
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25 compound (I1l1c) under the conditions and nethod simlar to those
exenplified in Step 10A. (Step 2M Compound (I'm can be produced
from conmpound (XLVIIa) under the conditions and nethod simlar to those
exenpl i fi edtam 6$t‘ep ep 80 §PEETing (Rmgoucti GfKMet bpduiecting co@pogn@pound

(1) of then?ggs%gt ﬁﬁéﬁ%lﬁ cagpoypyd represented by the follow ng

formula (I (‘compou and” a conpound represented by the follow ng
fornul a (18Yey dEnpausiy( PO) Jo15riadRg beormosadc O8I obY eBVSE I N TPERRY t o

~the fol | owipe, e%téu?rhl h%rﬂ-% CREACLII0R ShRaldnrd-9188] | B CR3I B
CF3 La\IMé 1OEB 0189] ¥ In feﬁl S proolluctlon met hg%lI gorrpound (In) or

conmpound (&3P BeS o Aficet Fid v cermroing  (R@ | PR)SURIeCREN dtheowi ng

steps. Stepydidsy gr&iue R rotobiididni(RYvL0 HROHNE: (o¥ehX8) oD rSuhj £6itidrg
compound (XLVI1la) to an oxjdation reaction; /5 Step 11D: a step of
obt ai ni ng eOMFIFAE2ELH) TEFEtBiect i ng conpound (XLVIIla) to an oxi dati on

reaction; Stap 4N: aasﬁetpepfo&bmtnahgl agnmﬁnomd:a()l nir HybjleeiDidg Ngpmigbuiddi ch
5 Lhe Car A BLoLecLAng. L ouE 2L et L) oy SUOP 201 @ Step
car boxyks psoiedri:ng gtamjpfoébmmggncbr@cmhd (EEEOEIJE@] bfacimostiep RswhkeH disned
in detail Lﬂ% Sy%tegklﬁaMg@guP(E%fagm}% of compound (XXIa);
‘Step 9A: a step of obtaining compound (XXIVa) by subkjecting compound
(XXIIa) to the Buchwald reaction with compound (XXIIIa):
Step 2D: a step of obtaining compound (Id) by removing R' which is
i5 the carboxyl-protecting group of compound (XXIVa).
[0145]
Each step is explained in detail in the following.
{Step 5E)
Compound (XXa) can be produced from compound (XIXa) and
20 compound (IXa) under the conditions and method similar to those
exemplified in Step 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

25 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.
30 (Step 1B)

Compound (XXIa) can also be produced from compound (X¥XVa) and
compound (IIIa) under the conditions and method similar to those
exemplified in Step 1A,

(Step 3B)
35 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 alsc be produced accerding to a
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Compound ( XLI Xa) can be produced by subjecting conpound 5 (XLVIlla) to an
oxi dation reaction in the sane manner as in Step 11A. Conpound (XLVIIIa)
can be produced according to Step 4C, Step 4D and the like. (Step 11D)
Compound (Ilz_ea;hoclahndam peodse et bymstigjdkenebogomnpbenekq.XLVII1a) o to an
oxi dati on in the sane manner as in Step 11A. (Step 2N)

Conmpound ( Eﬁ% can be produced from conpound (XLI Xa) under the conditions
and met hod si mi 1G9MPPENE G adxeaplalepeee inrostepd Zxony Spepr@) (X%Gomgadnd

(10) can hepiaducegfr | Qﬂa&pm@uegn&lta)ongn% el Bo& i 0L ONE, afdsaet hod
simlar to those exenplified in Step 2A. [0191] (Production Method N) O

conpound (§3emp iEHeA freSERR 4%vention, a corrpound 20 represented by the
follow ng forayl a (1p) (conmpound (I p)) and a conpound represented by the
following formula (1g) (conpound (1g)) can be produced, for exanple,
accordi ng {5 Pné®t ol | owi ng Reaction Schene 14. (Reaction Schene 14) 25
[0192] [0193] I7nhet hbﬁoﬁlOdlfCth@fpmbhﬂmg @@mpuﬁdoflwmp@maommdcﬁﬁq)

can be pr ducced fé m rTEoun _(;L %{h fol | ow ng_ st DS 1E
ctep of Dol MR AR (L FaF o1y RTBPACETIG EBhytndorLPATRE o
oxi dat i on medAet dascrsmep ﬂ:il—‘ﬁroaesteqae cﬁroubi: anmlmganmnmmmdeéisl | l7ahn by
subj ect ”%ﬁ%@pg}{gdsénls' zﬁ9§(ﬂ %rﬂdoéflgafllk%n r&%ﬁ'&)ﬂ.gg;of the remcval of the
protecting group R? include a method using a acid, a base and the
like, hydrogenation and the like.
[0148]

15 (Step S9A)

Compound (XXIVa} can be produced by subjecting compound
(¥XXITa) teo the Buchwald reaction with compound (XXIIIa).

The amount of compound (XXIIIa} to be used is generally 1 to
10 equivalents, preferably 1 to 5 equivalents, per 1 equivalent of

20 compound (XXITIa).

The Buchwald reacticon 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. iLett. 5,
2413 {2003)}.

25 Examples of the transition metal catalyst include palladium
complexes (e.g., tris(dibenzylideneacetcne)dipalladium(0),
palladium(II) acetate, 1,1'-
bis (diphenylphesphine) ferrocenedichloropalladium(II),
bis(dibenzylideneacetone)palladium(0}) and the like. Of these,

30 tris(dibenzylideneacetone)dipalladium(0) and palladium(II) acetate
are preferable. _

The amount of the transition metal catalyst to be used is
generally 0.00001 to 5 equivalents, preferably 0.0001 to 1
equivalent, per 1 egquivalent of compound (XXIIa).

35 For advantageous progression of this reacticn, 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-

56



Step 2P: a step of obtaining conpound (Ip) by renoving 121 which is 10 the
car boxyl -protecting group of conpound (Lila); Step 2Q a step of obtaining
conmpound (lg) by renoving RI which is the carboxyl-protecting group of

conpound (lid (ddphefpPidwErEied) xenspens amdpkhe nddei.n detail in the foll ow ng.

15 (Step 118) Comoungultlidelngagdenproduceiaby, subiseli 1o aapound o( L1 &

to an oxidation reaction in the sane nmanner Conmpound (LI a)
can be proBicdd cgREGHENGE  t RETEEPPLE, 2 Scepl 41 HYG L ERES 1 jHee. 1 gtigplent)

Compound (&4 14rR) +e8Ms e cRr Aetcedaby1g44bj ecting conpound (Lla) to an
oxidation reaction in the same manner _as in Step 11A. (Step 2P) .5Conpound

(1p) car’ be prodtc8@LFF oth (fFpBETRI ‘ACLPES HHAEP feh'é? ‘co H’r‘?frkﬁ'riréméﬁ%i' hod
simlar tmilmoﬁ%ﬁ'ﬂliyllfam@ﬂﬂ bydi8pnelAd— (iﬁh@t!hya@nlnopyrldlﬁéﬂpplﬂld (lgq) can

be produced. fromco d |1 under i nd i.m | ar
Yo Those. CHATRRLFYELD (o lsp b1 e e800 0 To By T Br b reE RO e RO O -2h"
conpound (ﬂn)indfdot[hez-m]@@emmdmeemt thBlﬁméOﬂI)Olﬂﬁboh&peEsES(en'ged dntaisBeum

fol |l owi ng for nmul %e(l r%dlﬁm jigele uorgldtiE %% andcgﬂg:ongoun u%lr esented by the
fol | owi ng oA {I's coffpoun Can be pr'o uced, for exanple,

accor di ng tyindgentatbhowtng Reactsion SohegentdrborReatt | Orkadcheeter1l5) [ 0196]

OH LIV phosphates {e.g., tripotassium phosphate, trisodium phosphate);
alkali metal acetates (sodium acetate, potassium acetate); alkali
metal hydrides {e.g., sodium hydride, potassium hydride); alkali
metal hydroxides {e.g., sodium hydroxide, potassium hydroxide);

15 alkali metal C;.5 alkoxides {(e.g., sodium methoxide, sodium tert-
butoxide, potassium tert-butoxide); organic lithiums (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-

20 butoxide, potassium tert-butcxide, tripotassium phosphate,
1,3,4,6,7,8~hexahvydro-1l-methyl-2E-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

25 compound ({(XXIIa).

This reaction is carried out in an inert solvent (e.g., those
exemplified in Step 1Aa). These solvents may be used in a mixture of
two or more kinds therecf at an appropriate ratio. Of these,
dimethoxyethane, dioxzane, tetrahydrofuran, benzene, toluene, N,N-

30 dimethylformamide and the like are preferable.

This reaction is preferably carried out in an inert gas such
as argon, nitrogen and the like inert gas.

The reaction temperature of this reaction is generally abcut
30°C to 200°C, preferably 50°C to 150°C.

35 The reaction time of this reaction is generally 0.5 to 100 hr,
preferably 5 to 80 hr.

Compound (XXIITa) may be commercially avallable product, or

can be produced according to a method known per se or a method
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Buchwal dl B IB -CF3 "act-Km  Step9B xXm LVI St epl 3A BCF3 NH2 LV [0197]

In this production nethod, conpound (lib) can be produced from conpound
(XXI'1'l) or compound (LV), and conpound (Ir) or conpound 5 (Is) can be
produced famahogoupoiedetbi b), by the followng steps. Step 9B. a step of
obtainingmﬁﬁgggund (l'ib) by subjecting conmpound (XXIIl) to the Buchwal d
reaction onpound (LIV); Step 13A: a step of obtaining conpound (I1Db)
by reacti ntftepngbund (LV) with conmpound (LVI); lo Step 1C. a step of

obt ai ni ng compoyag,, (3{1%/@) 1@1 émﬁectp'resu@&m%adc&lao%t PBiy=3! kyhat iran
reaction with conp dund % R a step of _obtaining conpound (Ir)
by renpwi r@:rﬂltwewndsmﬁh@ érl%%% tméheeeleﬁ@ﬂ@%@pedoflnc HodRd (1 Vb) ;
Step 3C ar@gitsep of obtaining conpound (Vb) by subjecting the hydroxy /5
group of conpound (l'ib) to a hal ogenation or sulfonicesterification; Step
4G a step!BgBERHMEGRE8Hound (VI 1b) by subjecting conpound (Vb) to an
al kyl at :j 0? reaCtdﬂ)f&oiﬂb&hh@qwoeﬁdj{hevb@ésentshﬁﬁgﬁ&orﬂ at efu@funabt ai ni ngf
conpoun I remving R I, C r.box ng group o
combound (\Eptaton 88 tachutiyte st amia; B ot TR (k8 T ow no.
5 (St ep:PB)roduced, foanpatmnpld, idekocdimdeoptivs ficddokt amEzarpbomdohXxe15) and
conmpound (H\Qctlgnegc he gﬁndi tions and nethod simlar to those exenplified
in Step 9A nd (XXII1) nmay be comrercially avail abl e
product, of0lcdn 10 be synthesized according to a nethod known per se or a
met hod anal ogous t hereto.

CF,
CF, 1,A\V,COOR
depnﬁecﬂon

N Step10A Step2E
H
XXVila 0 o
R'—0 HO
XXVIa Ie
[0152]
15 In this production method, compound (Ie) can be produced from

compound (XXVIIa} by the following steps.
Step 10A: a step of obtaining compound (XXVIIIa) by subjecting
compound (¥XVIIa) to an alkylation reaction with compound (IIIb);
Step 2E: a step of obtaining compound (Ie) by removing R' which is
20 the carboxyl-protecting group of compound (XXVIIIa).
[0153]
Zach step is explzained in ﬁetail in the following.
(Step 102)
Compound (XXVIIIa) can be produced reacting compound (XXVIIa)
25 with compound (IIIb).
Where necessary, a base may be used for this reaction.
Examples of the base include those exemplified in Step 1A. O©Of
these, sodium hydride, sodium carbonate, potassium carbonate,
potassium tert-butoxide, potassium hexamethyl disilazide and the

30 like are preferable.
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The racemate or optically active formof conpound (LIV) may be commercially
avai |l abl e product, or can be produced according to a nethod known per se or
a nmet hod anal ogous thereto. 15 [0199] (Step 13A) Conmpound (11b) can
al so be producedter empeomnpduihbe (Bade adndbe ormeduins ddnvlral e dbrldicngld® a

met hod known. - 757051, sodfldes 7 o 0 oun
20Conpoun %1%)% gﬁgs ((: g’?‘%% gﬁﬁ%ﬁ(}rﬁﬂ ?é n;aoy gggl c%iraiémtetr Ci 5? %&qgrv 51%9 a%%%oﬁ r %d uct,

or can be E¥¥lRési zed according to a nmethod known per se or a nethod

anal ogous t her etﬁec[i@ggogxagé%igf)l%g)co gg@g@o(q@gbg | Vo) we@ndie,ar educed from

conpound (I1b) and conpoun under the conditions and nethod simlar
to thosé SEFEPLPPENALS. SEeP DALY ST IPRPPIGARE: FPYéadk be produced
from conmpostidh-ohbVepidider ahdand01¢paditions and nmethod simlar to those
exenplified in Step 2A. éSt ep 30 Conﬁgund, Vbaﬁcan be produced
from conpound (ﬁ@ﬂgo et tThe BHhES FOHESHHA ¥t HEd 18PAT I BRFPH6 Tt hos &an
exenpl i fi esk igro8hepd Idcot &P 4G BSCapadech (Ddrl by ear hetps@dieedgbioHm
conmpound %{rb% %nd conmpound (Vla) under the conditions and nmethod simlar to
t hose exenplifi€d in Step 4A. (Step 29S) Conpound (1s) can be
producen from cdreoandufd/ldibrompelerd t(hellgond beonscand getidred lgi itariobo

those exenglfi.edin SLER.2Ahy [ 020215 (PLodustian Mt hod £ o0fcamound (1)

of the pre i nvention, und represente ow ng formul a
(1t) (conpeampbuffit Y3X\gdm) be produced, for exanple, according to the

fol'l ow ng React i} sSehEm® oh6 4 s (B8AGLHOB. S NEMBuL Bolvent or in an inert
' solvent. Examples of the inert solvent include those exemplified in
15 Step 1lA. 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.)
20 may be used for this reaction.

The amount ¢f 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 egquivalent of compound {(XXVIIa).

The reaction temperature of this reaction is generally -78°C

25 to 200°C, preferably -78B°C to 120°C.

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

Compound (XXVIIa) can be produced accerding to a method known
per se (e.g., Tetrahedron Lett. 29, 2525 (1988); USP6, 211, 189;

30 Synthesis 11, 1023 (1991)) or a method anzlogous thereto.
[0154]
(Step 2E)
Compound (Ie) can be produced from compound (XXVIIIa} under
the conditions and method similar to those exemplified in Step 2A.
35 [0155]
(Production Method F)
Of compound (I} of the present invention, a compound

representaed by the following formula (If) (compound (If)) and a
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[ 0202] In this production nethod, conpound (It) can be produced
from conmpound (LV) by the follow ng steps. Step 14A: a step of obtaining
conmpound (Vc) by subjecting conpound /5 (LV) to am dation with conpound
(LVITa), acwehpdved sedjesented Hheheesel tawiggchopouad (10 aeompowrdmiligeul ar
ring closu I a t te i \YA

subj ecti ngé%lorlr)%o %8%%5 ?gr}!r% éf aét)clcg)nd?g ggtc%qgﬁgwf&h%%% éeé t(ci\éf‘ a);
Step 2T: aS&htasp 6f obt ai ni ng corrpound (I't) by rermoving R Whl ch is 20 the
car boxyl - ph@éa%cttlbﬂgs&{e%épss)f conpound (Vllc). [0204] Each step is explained
in detail inthe tollowmng. (Step 14A) Conpound (Vc) can be produced from
conpound ([8>%&nd conpound 25 (LVIla) according to a method known per se
(e.g., US 2003/87909). Compound (LVIla) may be commercially

avai |l abl e product, or can be pr FIH\C% ccording to a Te hod known per se or
a nmet hod anal ogous thereto. (Ste OCorrpound (VI affbe produced
from conmpound (Vc) and conpound (Vla) under the conditipns and net hod
simlar to those exenplified in/A2
produced from conpound (VIlc) un

t hose exenplified in Step 2A. 5 205] (PF%PG‘?}E‘t"an Met O conpound
(1) of the H, 1 nvention, o d by t 0fo||ovmng :
formula (I conpoFigeer can be produce teptlor  exanpl accordl ng to the
foll owi ng Redqction Sch 1¥1A/o (R i on Scherre 17) [02

XXXa If
[ SrepliB .
&:o oxidation
- . CF,. CF,
XXIXa
Q deprotectlon
.0 Step2G
s%
-0
0 o
R—o0 HO
XXXla

Ig
[0157]
In this producticn method, compound (If) or compound {Ig) can
be produced from compound (¥XIXa) by the following steps.
10 Step llA: a step of obtaining compound (XXXa) by subjecting'compound
(XXIXa) to an oxidation reaction;
Step 11B: a ste? of obtaining compound (X¥XXIa) 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 (X¥Xa) can be produced by subjecting compound (XXIXa)
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R1- - C) HO XbXl bhi [0207] In this production nethod, conpound (Iu)
can be produced from/5 conpound (LV) by the followi ng steps. Step 14B. a
step of obtaining compound (LVI1I) by subjecting conmpound (LV) to

sul f onam dat kenoxidaticonpoundopl Vi1 b), and then subjecting the resulting

compound 10 an ks ggfcﬁecg)gh%e H19nCLOS Wl JLAALH dxgn&f% B [ofincal o of

obt ai ni ng conpoun “ecting conpoun to for atl on;
Step 5J: a@xgtept cicasistanyitrg acmﬁ’plmﬁ]dm(?m)Pebfy S§ub?el:tr| A§h cetiiegRd (VI I | b)

to the Wt eact 4N er Clrio8B) WikdtuzeQMmoundnbisd ; Step
6J: a ste§g?(egblt@% ni nKQ%:%?p%gndlﬁr}%é%bg@%u{nogc%| ng élcz;rrpound (Ilgb) to a

hydrogeﬁatﬁ@ﬁoﬁé%t’qh@ﬁe’w Step 2U. a step of obtaining conpound (1u) by

renoving 121 whigghrh e deens asbopyk- pioOhRGt hbgh WreYBroénAarpasd, (X b).
[ 0208] Each step is explained in detail _in the fO||OWI ng. (Step 14B)

Conpound (%WPPF?e%fBEep?Wé‘EB FRBR S ORTIIELY) and /o conpound (LVI I b)

accordi ng 8i@ (@rﬁ]ﬁﬂ’}ﬁﬂiskmﬂﬂl\ﬁa@%klﬁé (Brgthy MR cx00314 064Qpgen peroxif®npound
(LVI'1b) rra co rcially available product, or can be produced according
to a rreth ﬁnﬂg%r se or a nethod anal ogous thereto. /5 [0209] (Step
15A) 10 Corrmmndmoﬁﬁﬂﬂ lolt) tE@I’b}h@laptotd:umedubgd Sisbjgenéraiglyc ebpoeurid teL VI | | )

to fornyl atl Q0 a'he#lgfggme/li?tl aon Es §b31rr' ropﬁy rg%cqgﬂlggl&gg)o%g {LVIIT1)

20 with a F6HwIE&tT g ‘agen P& g in the presence of a
organi ¢ net@livetagentt whinpdunds (axbm)e. accor ding to a nethod known per se

(e.g., Tet randrg@ ggk%%%%n ég}g%é %%g?szed Bt e@g} anp?!é kken KagakiL aza,

vol . 15, pages ruzen a et ogous thereto.
25Pr ef er abbfe sexanplesi ofamphat ¢ dritenien afetredgeptonaréfgeesedium tartrate,

15 sodium tungstate, phenylphosphonic acid, a quaternary ammonia salt
and the like.
The amoﬁnt of the catalyst to be used is generally 0.001 to
0.1 equivalents, per 1 equivalent of compound (XXIXa).
This reaction is generally carried out in an inert solvent
20 {e.g., halogenated hydrocarbon solvents, ester solvents, nitrile
solvents, ether solvents etc.) or without seolwvent. 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.
25 The reaction temperature of this reaction is generally about
0°C to 100°C, preferzbly 0°C to 80°C.
The reaction time of this reaction is, for example, 0.5 hr to
1 day.
Compound (XXIXa) can be produced according to the
30 aforementioned Step 4A, Step S9A and the like.
[0158]
{Step 11B)
Compound (XXXIa) can be produced by subjectlng compound
(XXIXa} to an oxidation reaction in the same manner as in Step 11A.
35 (Step 2F)
Compound (If) can bé produced from compound (¥XXXa) under the
conditions and method similar to those exemplified in Step 2A.

{Step 2G)
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organic lithiumreagents (n-butyl lithium sec-butyl lithium tertbutyl
lithium |ithiumdiisopropylamde, |ithium hexanethyl disilazide). The
anount of the organic nmetal reagent to be used is 30 generally 1 to 10

equi val ents, pr efoapaiihy (o) ockn &wpvaﬁmﬁc‘sirpercolnp@qudv@{ma)oﬁncmmpband
(VL) [ l, h I Pﬂjﬁ?jt

f or mal dehyC éldlli%crﬁpn’sg%éld( g(ta 3rﬁ§n%a%a ttgngh%%%%e@%, ) ?rre%%;c/l or mam de,

N- f or nyl pi Pee0di ne and the | i ke. These may be 35 comercially avail able
product, {Pl%ggcpfolprb@qﬁggch)accor ding to a nethod known per se or a nethod
anal ogous there The amount of the fornylating agent to be used is
general 'y 1 to 1¥ equpvEierits, obhrtdrePEDISPL 1P G Fafehosndper 1

equi val entyQfrecenpoiing chyl4ddiowin fomﬁmés(m’@aq'&bﬁbﬂrﬁi Qahyy ednoge in an
inert sol vent (e g., those exenpl |?| ed in hese sol vents %/
Of

used i n a PROAUGRS: ofont GEXBRLGTDPECRTHEY FHe?léebffoéﬁO‘é‘ﬁr\“gaﬁﬁ?ﬁ{ibjr‘?%ts&h?‘a?|
t hese, di etptwct%@tmemet ef rahydrofuran and the |ike are preferable.
Thi s reactL %IS preferably carried out in an inert gas such as dry argon,
dry nitrog Hedhd the Iike. The reaction tenperature of this reaction
is generally about - 78C to 80C, preferably -78C to 40 10The reaction
time of thi eaction is generallj 5J)

5o0 16 hr. [021 ke
Conpound ( X é"‘_r'l:abe 1pr oticicer' frok genpolnd (VI 11b) ande

onpound (I Xa)

(Step 6J) GConpound—>xb) cam~pe producedf+om pound (Xb) under
t he condi tifony and mekhgebesi m | ar \t o/t hose Sexe@Hpl i fi ed |N Step 6A. (Step
2U) 20ConpotmN (lu) can be produced ¥y om conpound (X b) der the

conditions and nethod simlar to those exenplified in St 2A. [0211]
(Producti ogxWgf hod R} O conpound of ,the present ifVentjon, a conpound
25 represented by the foll ow ng f‘ormJIOzIR(Iv) (compound (| can be
produce L for exanple, according tgcthe foll owi ng Reactiygpn Schenme 18.
(Reaction [S(Jclhs%r]re 18) [0212]
In this preduction methed, compound {Ih) can be produced from
compound (XXVITIa) by the following steps.
Step 10B: a step of obtaining compound (XXXIIa) by subjecting
15 compound (XXVIIa) to an alkylation reaction with compound (IIIa):
Step 2H: a stép of obtaining compound (Ih) by removing R' which is
the carboxyl-protecting group of compound (XXXIIa).
[0163]
FEach step is explained in detail in the following.
20 (Step 10B)
Compound (XXXITIa)} 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
z5 conditions and method similar to those exemplified in Step 2A.
[0164]
{Production Method H)
0f compound (I) of the present invention, a compound
represented by the following formula (Ii) (compound (Ii)) can be
30 produced, for example, according to the following Reaction Schame B.

(Reacticn Scheme B)
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30 [0213] In this production nethod, compound (lv) can be produced from
conmpound (LV) by the follow ng steps. Step 16A: a step of obtaining
conmpound ( XXVl b) by subjecting conmpound (LV) to ureation with conpound

(LI X), and[alesn subjecting the resulting conpound to an intranol ecular ring
closure reaction; 5 Sti%)ﬁ 10D a step of obtaining conpound (XXVIla) by

subj ecti ng conpound Lf PR to an_al kyl ation reaction with conpound (I111b);
Step 2V: a step of obttai ning conpgy F(Iv) by rerfdwing R whig 5 ofhe

car boxyl - pr {)}__ NG QU 0f  coroznd Y XXVI | a) . 41+ 10Each
a

expl ai ned itq_get &i HormerEblgnsf Ol | ow ng., (Step 16A) 4 tCo_r’rgoun ( XXVI b)
can be produfed fr@ftEbnpound ( an ¢onpound X) “HEEBPUi ng’ o a net hod
known per s e.gWS 1Wﬁ (L nmay_be conmierci al |y
avai | abl e uct, or >3 be produded according to\s rréeﬂ 'd known\per se or

a method anal 0gous thereto. (Ste Conpound ( XXVI |s{ can be
produced from compound (XXVIb) and £o conmpound (I°I [¥) under the camlitions
and nethod simlar to those exenplRfied in Step 104 (Step 2V) &
Compound (lv) can be produced frmu%orrpound (XXVIla) under the conditions
and nethod simlar to thgse exenplitied in Step 225 [0215] (Peructi on

Method S) OF conpound 6¢, the present ipventjOn, a conpetagkis epsesieat ed
by the following fornmuMa?{lw) (conpo%ﬁ%mgfrfﬂ\%") an be produced,
exanpl e, according to tHe follow Reacti o Schgrre 19. 30 (Reactjon Schene

f or

L CF Step6
19) [0216] y F CF,
arylcoupling : .
Step7C "l'
0 1
0-R' NC
XOOVa )
xxxv!a xxxvﬂa
[0168]

In this production method, compound (Ii) can be produced from
5 compound (XIIa)}, compound (XXXVa) or compound (XXXVIIa) by the
following steps.
Step 5F: a step of obtaining compound (XXXIiIIa) by subjecting
compound (XIIa) to the Wittig reaction or Horner-Emmons reaction
with compound (IXa):;
10 Step €E: a step of obtaining compound (XXXIVa) by subjecting
compound (X¥XXIIIa) to a hydrogenation reaction;
Step 7C: a step of obtaining compound (XXXVIa) by subjecting
compound (XXXVa) to an aryl coupling reaction with compound (XVI);
Step 6F: a step of obtaining compound (XXXIVa) by subjecting
15 compound (XXXVIa) to a hydrogenation reaction;
Step 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.
20 10167]
Fach step is explained in detail in the following.
(Step 5F)
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L2"---..ThOORL MeOOWe I Xa IB CF, CHOy"- Wttig reaction or Horner-Emobns LX
reaction STepl 7A 0O R-OHO Xl clw [ 0217] In this production nethod,
conmpound (Iw) can be produced from conpound (LV) by the follow ng steps. 5
Step 17A. a st eptafpopht alfiXiglebnpoubkd PHodudsy byonr sawpeus cEApalnehdekV)

wi th conpoyid c@h&ué{seanélﬂneﬁoﬁt € Pfa,0Rkal T Compound 4( XY diR) sBY

subj ecting conpound ( XVII to the Wttig reaction or Horner-Embns
reacti on WiEHER&Fpound (| Xa) /o Step 6K: a step of obtaining compound

(Xlc) by subj ect¢d}g>ogﬁap9mv@%elﬂ Bk b%@l&@adrfgaﬁ% EQﬁ‘ncE easkirena) Step 2W

a step of obtaining conmpound (1w) % renoving RI which is the
~car boxyl* pPA¥CtPRg i‘j}d&&bo’éﬁ TEhPELIRY (GXe )T [(2EBPS A SRAER sty itg Step
expl ai ned gx. detail in the foll ow ng.

(Step 7C)

Compound (XXXVIa) can be produced from compound (XXXVa) under
the conditions and method similar to those exemplified in Step 7A.

10 Compound (XXXVa) may be commercially available product.
Alternatively, compound {(XX¥XVa) can alsoc be produced according to a
method known per se (e.g., US 2007/244094) or a method analogous
thereto.

{Step 6F) _

15 Compound (XXXIVa) can also be produced from compound (¥X¥XXVIa)
under the conditions and method similar to those exemplified in Step
6A.

{Step 21)
Compound (Ii) can be produced from compound (XXXIVa) under the

20 conditions and method similar to those exemplified in Step 2A.

[0168]
(Step 12A)

The hydrelysis of the cyano group of compound (XXXVIIa) can be
carried out according to a method known per se (e.g., 4th edition,

25 Jikken Kagaku Koza, 22 vol., 12-13 pages, 5th edition, Jikken Kagaku
Koza, 16 vol., 15-16 pages) and the like. ZExamples 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

30 per se (e.g., J. Heterocycl. Chem. 22, 122 (1985); USP 5145865) or a
method analogous thereto.

[0168]
(Production Method I}
Cf compound (I} of the present invention, a compound

35 represented by the following formula (Ij) (compound (Ij)) can be
produced, for example, according to the following Reaction Scheme 9.
{Reaction Scheme 2)

[0170]
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(Step 17A) Compound (XVI1b) can be produced from conpound (LV) and
conpound (LX) according to a nethod known per se (e.g., J. Med. Chem 38,
4950 (1995)). 20Compound (LX) nay be conmercially avail abl e product, or can
be produced.according to a nethod known per se or a nethod anal ogous

t her et o. ( ) Compound (XVI11b) can be produced from conpound
(XVI'l1b) and _szconpound (| Xa) cynder the conditions and nethod simlar to
those exenpl|fied in Step 5A} (Step 6K) Compound (Xl c) can be
produced frem_conpound Lém\bll{})oﬂunder the conditions and nethod simlar to
t hose exe ied \o Step 6A. /0 (Step 2W Compound (lw) can be

produced from~gonpou (X c‘ﬁ“’ under the conditions and nethod simlar to
t hose exenpli fPHd in St 2A. [0219] £Poduction Met hod 50 conpound
(1) of the pmesent i%ve {:i . a conpouBd T®presented by ﬁ‘/e/ @Fd owi ng
formula (1x) (compou EFP? X)) ' ] according to the
foll ow ng Reaction Schene 20. (Reactio Br, 1rCHO Xl Vi a
[ 0221] In this production methggy conpdtha ¢
conmpound (XlIVb) by the follow ng steps=—< Step 5L: a step ‘ef{ obtai ning
conmpound (XVb) by subjecting conmpound (Xix(b) t&eRe Wttig reaction or
Hor ner - Emmons reaction with conpound (1Xa); Step 7D. a step{of obtaining
conmpound (XVI11c) by subjecting”5 conpound (XVb) to an aryl ¥goupling

7 St ep 63‘.\0 step of obtai ni ng=gompound ( XI d)
by subjecti nrrpound (XM Ic) to a hydregenation reaction; gl

0 XXXVIa ]

Schem%I ZF%L 1{0220]
c

Va
[0171]
In this production method, compound (Ij) can be produced from
compocund {IIa) or compound (Va) by the following steps.
5 Step 4C: a step of obtaining compound {(XXXVIITa) 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 {(VIb);
Step 2J: a step of obtaining compound (Ij) by removing R* which is
10 the carboxyl-protecting group of compound (XXXVIIIa}.
[0172]
Fach step is explained in detail in the following.
(Step 4C)
Compound (XXXVIIIa) can be produced from compound (IIa) and
15 compound (IIIb) under the conditions and method similar te those
exemplified in Step 1A.
[0173]
(Step 4D)
Compound (X¥X¥XVIIIz) can alsoc be produced from compound (Va)
20 and compound (VIb) under the conditions and method similar to those

exemplified in Step 4A.
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Step 2X: a step of obtaining conmpound (Ix) by renoving Rl which is the

car boxyl -protecting group of conpound (Xld). /o [0222] Each step is
explained in detail in the followi ng. (Step 5L) Conmpound ( XVb) can
be produced fronsmerifoanekamylyb)ohnemponpduivdbf | ¥agludaderhyihé-condi ti ons

and net ho I m , e e i$i ':g,p@;c ound
( XI Vb) naf}n %e%%%@%%ogﬁgﬁé' aéegﬁ ggpgi pzl; gﬁﬁg’f or %glgﬁébee af)lﬁio u%ggﬂégécor di ng
to a method knovifPmpernde(\Gib)anaetitogoanat oigduy evrlebde pRrdygt7Dpr can

20Compoundyd Xokshiedd GRRoRE: R AU GeHe fHRMGOIP P L XYP)a ARENSS HRRYBLo{V! )
under the conditions and nethod simlar to those exenplified in Step 7A
(Step 619 thereto. Compound (Xl d) can be produced from conpound (XVIIIc)
under 25 thgiagnditions and nethod similar to those exenplified in Step 6A
(Step 2X) Compound (1x) can be produced from conmpound (Xl d) under
the condit {3 &Hd method similar to those exenplified in Step 2A. [0223]
30 (Pr ogucti on I\@jﬂpgdﬁal)(xj) fca?lﬁ ﬁ@ﬁ?@éﬂlcfr(ol‘n) céfpdune pmeamtzd (ai) Myt oB, a
conpound represente t he owi ng fornmula (ly) (conpoun an be
o ofuced, T SGRARSIaE 2cOcPHRG FHRLHE B Fovath SRR TaH SRk 35
(Reaction Beiwate 21) 35 [0224] OH ly [0225] In this production
nmet hod, co d.¢ly). can _ be produced from conpound (IIb) by the follow ng
steps. 5 s@%"%&g"% Msetccglﬁdo‘s) obtai ning ketone form (Xl 1b) by subjecting the
" hydroxy group ofOtceppowet (fI)i p¥ the ameoxtddmniventiwacki oppprdigp 5M a step
of obt ai ni | ) sHb] I NGL\CO | ‘the Wttig
P&&%@BQ?&%%% ED)ouB N SHOIRGLT Mgy (%??1?(%\%;14 ;igh(g% e%é}%hg

reacti on or "Horner ns reaction vm.th conpound ¢ 1 a step
of. obt ai ni PEPBETFouRer (SOTPYB) A8ECTdblectd ridiec SApbRIIAIY( RXXFT1ds) Scdeme 10.

hydr ogepat i@ J18a6t § HbmeSt 6P 2Y: a step of obtaining conmpound (1y) by
removing RI_which is the carboxyl-protecti'ng group of conpound (XXXl Vb).
[0226] 15EBRW &tep is explained in detail in the follow ng.

@ oF,
o . L coor’

1 Hia
H—X @ CFa
Step4E
o deprotection

CF

:
Oat

—_—
1 Step2K
X x‘
R\
e (j:F3 Step4F o o
0 OH
XLa
H. I
o x'coor k
Via

L
XLia
[0177]

In this preduction method, compound (Ik) can be produced from
26 compound (XXXIXa) or compound {XLIa) by the following steps.
Step 4E: a step of cobtaining compound (XLa) by subjecting compound
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(Step 18A) Compound (Xl I b) can be produced by subjecting conmpound
(I'l'b) to an oxidation reaction according to a nethod known per se (e.g.,

Bi oorg. Med. Chem 11, 145 (2003)). 20 (Step 5M Conmpound ( XXXI | 1 b)
can be produecadal r oon o rpRyEE Xl kejctaineh edtipormmpothda)lIdader t he
condi ti ons_and ,net ho il t.0.tho ified. i . BA. 6M
25C0rrpoundsjfa)@(fﬁe\'/b%1 Sgcae glg %toa S%ég c%;ﬁ&ggp %Luaer%dg{)&%%}eﬁgfééu%ﬁ%ﬁ?%e
condi t i ons (¥a)nesbhad sikgilharont gethbben edshptitfhosddi (VIstlép 6A. (Step 2Y)
Conpound ( n be.produc fs C ek h itions
and net hodé%{élpm%%érQtso%phggeg%(aéﬁrlgﬁ?fi eg ilﬁ%gsg'?ﬁx%x.t)}[ozz% %Pfe@ggﬁggﬁm

Met hod ) Tre compeunt-Ruerestinchgrprsehtcorpoert i §&2) a conpound repr esent ed
by the fol t@wgag formula (1z) (compound (1z)) can be 10 produced, for
exanpl e, according to the follow ng Reaction Scheme 22. (Reaction Schemne
22) [0228] [022958A5FREP his SFPAHRGT IR ﬂ%?%&d,lnc%dﬁ?ﬁaoéq%' can be
produced fremgcampound (LXI) by the follow ng steps. Step 19A: a step of

obt ai ni ng conpound (LXI 1) by reacting co und (LXI vvith%(%g[r;%(iund (rrra);
Step 20A. a stepc‘ﬁ?po&BFa%}Fﬁaﬁgc%n%% 8%%@2’)‘3%&01&‘3%?1&{ e®9 cyano
group ofp cosmspimd (LXid)) uhBeArtHentbadDt iecisl and metod| ouinarr eactlicse due to

a reduction_reaction;. St 10F: a step of obtaining conmpound (XXXl b) by
subj ect i nge%%??%&tf g (MI%(Q:? 0 an al kylation reaction with conpound (llla);
Step 2Z: a step oimpohindi O Xednpoure Prejudpd rerovding Re avnietiodsk@®t he

carboxyl - pof ecl 119, 9r ol 0h . SAUP RN 429008y 7) L @43Q] pharm. Bull. 47,
1549.(1999)) or a method analogous thereto.
15 (Step 4F)

Compound (XLa) can also be produced from compound (XLIa) and
compound (VIa) under the conditions and method similar to those
exemplified in Step 4A.

Compound (XLIa)} can be produced according to a method known

20 per se (e.g., WO 2005/61470) or a method analogous thereto.
{Step ZK)

Compound (Ik) can be produced from compound (XLa) under the
conditions and method similar to those exemplified in Step 2A.
{0179]

25 (Production Method K}

Of compound (I) of the present inventicn, 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)

3p [0180]
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Each step is explained in detail in the followng. (Step 19A)
Compound (LXII) can be produced by subjecting conmpound (LXI) to an
al kyl ation reaction with conpound (llla) according to a nethod known per se
(e.g., Tetrahedron 53, 5501 (1997); WD 2004/55016). 5Conmpound (LXI) may be
comrerci al | y_avai | €51 e prasoatt ce) be produced according to a nethod
known per a'\-bFﬁ.netﬁ@d anal ogoug“t hereto. (Step 20A) Conmpound
(XXVIc) canBe pregucasiohy subjecting compound (LXI1) 10 to an
i ntramol ecullar ri figrefFosur e reactagn due b@ a reduction reaction according
to a net "ﬁ? 0 TSt ep< LOE) onpound
(XXXI'b) cane prodyggge from conpognd ( -m‘ (I'rla r the
conditions and nethod similar to thyse d5.eex lif™d in Step 10 ‘
27) @npound (1z) can be preduced from comolnd (XXXIb) un
conditions and nethod sinilar to tho§& exenplifi oﬁ St potdMen [ t@
t he conpounds obtai ned by each reagtnion nenti oned above—a—funeti omal group
in the nolecul e captalso be converted to an object functisapal group/by
conbi ni ng chemical réactPBhs knowff vl es of the chem cal
reaction inctyde oxi d&ion reactilg
reaction, dcylafomwweastdnan, 25 U
reaction, esterifi d;',at‘cg;gﬁﬂ““P'Eacti o] ryI cotplStm@H r eagtzon, depr ot ecfion
reacti on angthe 1il I n t’he above-nmenii oned production
met hods, wh t he stakdsing conpound )has an ami no group, a carboxyl group, a
hydr oxy groupor a 30 carbonyl group,as a substituent| a protecting group
general |y used in peptide chemistry And the I'TRETEY émﬂﬁtroduced into
t hese groupsms By renoving the prot®cty+) group as necéssary after the
reaction, the object conpound can bgpgbtained. [0233] 35Exanpl es of the
am no-protecting group include a fornyl group, a Cl_b5=al kyl -carbonyl group
(e.g., acetyl, propanoyl), a Cl1_5 al koxyeardyery!l gro e.g. ,
met hoxycar bonyl , et hoxycarbonyl), a benzowl group, a ¢/ _13 aral kyl - car bonyl
benzyl oxycar bonyl, 9- fluoren ﬁgkt SxycHBEERtnT a CyA13 aral kyl group
(e.g., benzyl, benzhydryl), a trityl greapse a phthal oyl\ group, a

a trrsubstituted—Si |yl :
trinmethylsilyl, triethylsilyl, met hyl ph&epgl si |yl , terbutyl di methylsilyl,
tert-butyldiethylsilyl), a C2_6 atkenyl group (e.g., al | yl) and the |ike.
froma hal ogen atom a Cl_6 al Koy group, a nitro group¥and the like. /0
[0234] [0181]

group (e.g., benzylcarbonyl), @&7.13 aral kyl oxy-carbgnyl group (e.g.,
ons’

N, Ndi net hyl am nonet hyl ene gr oug ylggroup (e.g., 5

These groups are optionally sulfsfituted by 1 to 3 substi Puents sel ected

In this production method, compound (Il) can be produced from

&

compound (XIIa), compound (VIIIa) or compound (XLVa) by the

5 foliowing steps.
Step 5G: a step of obtaining compound (XLIIz) by subjecting compound
(XIIa) to the Wittig reaction or Horner-Emmons reaction with
compound (IXc):;
Step 6G: a step of obtaining compound (XLIIIa) by subjecting

10 compound (XLIIa) to a hydrogenation reaction;
Step 5H: a step of cobtaining 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

15 compound (XLIVa) to a hydrogenation reaction;

Step 5I: a step of obtaining compound (XLVIa) by subjecting compound
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Exanpl es of the carboxyl-protecting group include a C _6 al kyl group, a
C.i_22 aral kyl group (e.g., benzyl, trityl), a phenyl group, a
trisubstituted silyl group (e.g., trinethylsilyl, triethylsilyl,

di met hyl phefiyagi Lyl thet entbytndaciciret o sbkydr-Brgots ddmdiubylwitet hyl silyl),
a C2_6 al kg%uggo {g.9., 1-allyl) and the |like. These groups are
optional |l y substrtu ec]'by 1 to 5 substituents selected froma hal ogen atom
a Cl1_6 al kd¥tep gloup,stepnpfrobipiodpy agmhpehad | (HEIIpD23H]suR0EREMY es of the
hydr oxyl - pLQLeehhngdrayYPrh Ne e ofekl i8nakkyle1gnoup, a phenyl group, a
trityl group,” a C2-13 aral kyl group (e.g., benzyl), a fornyl group, a Cl-6
al kyl - car bO¥RA 2§¢ cupstE®. §L, cteamy Py FrHRHRSy(IL) RYbEeROWRIgRoMpich is
C7_22ar al ke %&B@ﬂgﬂ- o‘EH@t:(rg;S@rouQ%\fZ)ébﬁﬁé&QiM@.H?a)z.‘ t et rahydropyranyl
group, a 2-tetrahydrofuranyl group, a trisubstituted silyl group (e.g.,
trimethyl sk¢382) triethylsilyl, dinethyl phenylsilyl,

tert-butyldi met s bybp f£rkbubydali ehhyddilly 1), tiee G180l kganyl group
(e.g., 1l-al I%%% apd the like. These groups are optionally substituted by 1
to 3 substi¥ P&’ sel ected froma hal ogen atom a Cl1_6 alkyl group, a Cl1_6
al koxy group, 30cdmpouhto(XIIap e Heherbdlked [ED2B6Jompound (EXamphes of the
carbonyl - protecti.n rooup .incl.ude a cyclic_acet e.q....1, 3-di,oxane), a
on-oyul | CeErRh" Fi e Ao oo B e nabh it e o3

I n addi ti oexenpiéseegriot S¢epn¥B gr oups nay be introduced or renoved accordi ng
to a nethod kno l: S€ I xgl_g’s} o] ri ' tective
G oups in Ogan;ﬂ%e%gr%ﬁe%}f%n%lfghn 0&8§%d(ﬁg2ngn‘%%%o%&§ged€c{1ﬁgi?i ke.
Exanpl es ofvaiiebiet hbd(athokvckrbenydi proabvdd Engphenivd phozdwoniynt prorideetnd ays,
hydrazi ne, jphenybhydrazi ne, sodi um N-net hyl di t hi ocar banat e,

t et rabutyl ammoni um fl uori de, -pall adium acetate, trialkylsilyl halide (e.qg.,
trimethylsilyl i%}P&ép%(P?q)rr@ﬁm%iqowemlcﬂﬁldeaté%bl.a)blgnar@%@thi RE, co

reduction pethoduasd éé&rhﬁﬁf-tc[ @2881tnod known T €@NPAUNGheRhod NBhaRbESENt
i nvention obtained by each of the above-nentioned production nmethods can be

i sol ated alE4i-fied | o according to a neans known per se, such as sol vent
extracti onystdgjwsicf conversion, solvent transfer, crystallization,

recrystallization, chr tography and the.like. On the othe nd, the
o T conmountbmrnge iR a0 baSasddls T ielbr s bR, e
step in thehd aomidtieny eadt nothad xtut Bamitbhobibsd saxkeapl dDitedldn| H230pBWIEn
t he corrpOﬁ‘rg‘;ijteoF]c Shge present invention contains an optical isoner, a

st ereoi so regi oi somer or a rotanmer, these are al so enconpassed in the
conmpound of the prgeant (XVER)I oan Engroducdsk fobmadomgbuad &VEilagl engr oduct

accor di ng LenSYRLNORES 45000l ALLAN. A TELAOHRIROU PR, 36 i exanl e

when the co 1d t’he present 1nvention contains an optical isoner, an
opti cal 25 senemrlidsefivied StepnPrhi s conpound is al so enconpassed in the
conpound ofgidje gpf esent invention. The optical isoner can be produced by a

net hod known per se. 25 [(0240 The conpound of the present invention may be
a crystal. Compound (XLIITa) can alsc be produced from compound (XLIVa)

under the conditions and method similar to those exemplified in Step
BA.
30 (Step 5I)

Compound {XLVIa) can be produced from compound {XLVa) and
compound (IXa) under the conditions and metheod similar to those
exemplified in Step 5&.

Compound (¥XLVa) can be produced according to a method known

35 per se {e.g., Tetrahedron Lett. 38, 603 (1997): WO 2003/76424; WO
2005/85232) or a method analogous thereto.
{Step 6I)
Compound (XLIIIa) can also be produced from compound (XLVIa)
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Crystals of the conpound of the present invention (hereinafter sonetines to
be abbreviated as the crystals of the present invention) can be produced by
crystallization according to 30 crystallization nmethods known per se.

In the preasekrt specidhiddatdon antiheetield ishgi poi nb teads ekbapl hbiasiut edstegi ng,
for exarrpl%,S a mcronelting point apparatus (Yanako, MP-500D or Buchi,
3-545 C (differential scanning calorinetry) device (SElIKQ,
EXSTARGOOODSt@’-IP ghe |ike. 35In general, the nelting points vary depending on
the measur enent &Rgéﬁﬂu(%% Icaté“g’ilééfﬁ@éﬁg%oﬁo 1LBAS ri](hEB‘ ddte Jhe

crystal in the present s eti f how di fferent va ues rom-t

mel ti ng spotandigeses |a@édm¢WQ%élEFé@ér’ﬂo §b@-‘éﬁ fexemPibiiedadn Permy 2as they are
wi thin eacfpighja general error range. The crystal of the present
invention 1 s superior in physicochem cal properties (e.g., nelting point,
sol ubi | i t y{Precaptien Pthed %i ol ogi cal properties (e.g., pharnmacokinetics 5
(absorption, di siff cbebdiid (TPt EOAHeS Bre X4 ES @hv&mmonefalwugapresm on),

and thus it is extrenel useful as a ned canment . &W Tﬂe pr esent
i nvent i on TPTERPPEFhEE FRS ndtie CHer Qi qOrF‘H EhEHol‘F Sy TPEF PP

Ref er enge dxcanpkes, fdx akphpbe, Hichxpesd menktak Exdrmplies aémbﬁ@hrmbﬁémamz.
Exanpl es . LC analysis in the Reference Exanpl es and Exanpl es
wer e perfo?%?@&tbﬁ%e%]c%eﬁg %I | owi ng conditions. [0242] measurenent devi ce:
Waters LC-NBBgystem 15 HPLC part: Agilent HP 1100 Ms part: M cromass ZMD
col um: CAPCELL PAK C18 UG120, S-311m 1.5 x 35 nm (Shiseido Co., Ltd.)

sol vent: SO [LON A; O. 05%trif|uor i i i ni t.er, 20
SCLUTI ON B; DA% trifl ceticg .
cycle: 0.06 S0LYTI A/ SOPBTI
A/ SOLUTI ON 3§5/95), 2. 751Ilm n ( SOLUTI
(SOLUTI ON ALSQLUTI GN-3=9616)=3. 60\ m h ( SG=LHH-ON-A/ SOL

(Tl ON 3=90/ 10) 25

i njection me* 2 ' ldweptbtow rate: ONS nl/ nsmpzihet ecti on—Net hod: UV220 nm
M5 condi ti onsNi oni zation nethod: ESI [(Q243] Ref erence Exanple 1
1[35bis(trlfluororrethyl)phenyl]pyrr lidin-3- 30 ol A sol ution of

3, 5- bi s(triXAvller onet hyl ) phenyl brom de (21.1 g), 3-hydroxypyrrolidine (6.53
g), tris(dibenzylideneacetone)di pall@grum( Q) (1.47 g), ()2 -
bi s(di phenyl phosphi no) -1, 1' - bi napht hyl ©I™99 g) and sodi um t eHt -

XLVHa Im
[0185] '

15 In this production method, compound (Im) can be produced from
compound (¥XXvVIIa} 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
20 the carboxyl-protecting group of compound (XLVIIa).
[0186]
Each step is explained in detail in the following.
(Step 10C)
Compound (XLVIIa) can be produced from compound (XXVIIa) and
25 compound {(IIIc) under the conditions and method similar to those
exemplified in Step 10A.
(Step 2M)
Compound (Im} can be produced from compound (XLVIIa; under the
conditions and method similar to those exemplified in Step Z2A.
30 {[0187]
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35 butoxide (10.6 g) in toluene (140 nL) was stirred under an argon gas

at nosphere at 100C for 18 hr. After cooling to roomtenperature, water was
added to the reaction mxture, and the m xture was extracted with ethyl
acetate. Thercganss Meayed N\)B.S vvashed with saturated brine, dried over
anhydr ous magne msul fa c# (3) filtered. The fJCltrate was_caoncentr at ed,

and the resi due SOpErTY stﬂ CASFRTT O G CHr 6nBY 0ot aphy
(hexane/ etim_:breaeetadi &5 t8s: &llo‘»’:@n@Ojomlgl WB‘Lt H@Diﬂpcbthrei o(@nbbmzrdi @13. 2 g,

yield 61% t 0 13) ( H)
5 08 - 2. HER O%?lﬁl h%pe‘se% i) @4%%1 H?L%lgg Sy %& %c@mgﬁaga Byt D
(m 2 H)5 dareéde prod8edn £ar Hxamplep Jerorgipy toy7 the (%110}?1!3491 R¢4)?t[19244]

Ref erence £xaml €52 ethyl ({1-[3, 5-

bis(trifluoromnet hyl')pheny L\pyrrol idin-3-yllsulfanyl)acetate To a sol ution
of 1-[3, 5- bReratiprn| d&re®et Ayl ) phenyl [ pyrrolidin- 3-ol (13.2 g) obtained in
Reference Exggmle 1 in pyridine (70 ml) /5 was added p-tol uenesul f onyl
chloride (9.7 g), and the m xture was stirred .at roomtenperature for 18
hr. Water was added to the reacti m xture, and the m xt¥re The organic
| ayer was washed with was extractp p et hyl acetate. grext ed brine,
dried over anhydrous nagnesium s te,*and filtered. iltrate was 20

N N- di pgirhsbidoar mani ﬁ

hr._After cooljng

g), potassium carbonate (13.0 g) @ (180 m,), and
the m xture was stirred at 120C f oom
tenperat ur €y gt & VRs.qmpdedsto the rgaction re, and the-gi xture was
extracted et Ayl acet a+®. The organic Iayerp was vvash d with
saturated brilne, dried VeI ]a@hydrous magnesi um sul f at e, filtered. The
[ > *Bhd t he reldue was purified by {lica gel
(hexane/et hyl O&Cef.at'e 100: 0 - 80: 20)°tTo0qgi ve the
title corrpoun S(6 83 gy vield 39% as a colorless oil. 30 1H NWVR (300 MHz,
CDC13) 5: 1. 31 ( = 7. X\gation )| é'-léaa 2.13 (m 1 H, 2248 - 2.50 (m 1

H),329—33(m%tl-p .32 (s, 2 H, 337-345(m1H) 3.51 - 3.56
(m 1 H), 3.69 / 3. ¢t 2 q, J =7.2 Hz, 2 H 2 H,
7.12 (s, 1 Hpo 8245] 35 Referench 55

6P e 3 nethyl ({1-

XLVIHa deprotection
.0 Step20
Sa
i 0
1
0 o-R
La lo
10 [0188]

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 (XLVIITa) 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

26 the carboxyl-protecting group of compound {La).
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bi s(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfonyl)acetate A solution of
(11-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin- 3-yl)sul fanyl)acetic acid
(500 ng) obtained in Exanple 1, nmethyl iodide (93 pi) and potassium
carbonate (GG ngy) in N Ndinethylformamde (5 m) was stirred at room
tenperature for 18 hr, \Water s..added to t.he.reacti 1 re, and the

m xture was ext ractedts i 85%1% ef%t%?t%ﬁelgr%nifgaﬂ%ﬁ&ms washed with
5 saturat estapi nec) dri ed over anhydrous magnesi um sul fate, and filtered.
The filtrate was. concent S ' : Al resiydue in

di chl or onet hanesc(ofgmrﬂ%i )&gﬁgbd%%‘ %ceh?%él%%%?bg%z%n e%??%é(r%% OGn%J)i and the
m xt ur e smasIStiliepdtatar osfs eirerapgt o gn Yhiyr samep MaRBe ¥ et tito § TAP xt Hy-e
was added aqueo%%n( guRgt delmﬁaééhow SrSRldall 980N qt B8 JHH WES RS
extracted with et )I/)I acetate. The organic |ayer was washed with saturated
brine, dri#&d angethanhy@rous magnesium sulfate, and filtered. The filtrate
was concengsgtﬁépeqund the residue was purified by NHsilica gel colum
chromat ogr aphy (hexane: et hyl acetate 90: 10 - 80; 202 to give /5 the ti'tle
conpound (400 nifomposnd () cae ke |RFPPEE.d BY SERPLCH G TH60 (R L)
CDC13) 5;5 2+ ®%arr 02i8dt{dh rdakdior? i64the Zafik fdtherlal) inF&P 118.56 (m 1 H),
3.62 - 3.69 (m 1 H, 3.8 (s, 3 H, 3.77 - 3.90 (m 2 H, 4.07 - 4.08 (m
2 H, 4.358%P 3’ (m 1 H), 6.90 (s, 2 H, 7.20 (s, 1 H). 20 [0246]

Ref erence Exanpl erboehlylid}{ tah3b&-drcsiited finoar onmpdiyld) fRBAXE)] vBder the

oxopyrrolidin:3-yllsul fan cetate To sol ut | : :

3,5-bis(tr F?WW%H&M )mgﬂ’% nsemtl;??:ot%?thg(r%a %}ﬁ g’tl%)%/ﬁ%% HelfIsP o™ ) in

t et rahydr of stteaxn 20500 m ) was added 2, 4- 25 di bronobut anoyl chloride (10.0
m), and the m xtu S i rred, at epper r was
added tO the r ea{:: I%Pgorlfwraﬁ &?‘%}r éaga?\% }%{?é&%%bét ure %@%{féégégﬁﬁ% httjg(t5 hyl

acet at e. Thendirtjanscaltayethedsswddhedto thessaexsmrlddipd i ¥e StEPi €& over
anhydr ous r[rgg_@ﬁsi umsulfate, and filtered. The filtrate was concentrated.
The obtained o residue was di ssolved in N, N-dinethylformam de (400 m),

sodi um hydrPeedyiongyetiws Htlded to the solution at OC, and the m xture was

stirred at room @gm@@hgae{f)obf&m préRLRE Wasenadded 4 @ofnpeutieact i on
m xture, and the mxture was extracted with ethyl acet a%e@'ghe or gani c
o]

| ayer was RERFRFOMPENCYS dr 40P BI%n &0 Hti%e d 1By efCuRAY radh@st um
sul fate, apdmpddderedresdigchi by riaice ra@SowinRC EbLalLdIgY0(ddidoahtiai ed

resi due were added eth thi ogl ycalate (9.13 g ot assium carbonate (13.8
g) and N, N°@Fne# WPsB?%%(mfﬁé %‘S%W%Tﬂ’)?cé?ﬁf}lflﬁe%%%euggi\i/\%%m Frrea 4t 60C
for 3 hr. Athefe 1@ooling to roomtenperature, water was added to the
reaction mxture, and the .mixture was extracted with ethyl acetate. The
organi c Ia;}é?aﬁﬁsonwggﬂ%%e v%/iTt)h saturated brine, dried over anhydrous
magnesi um 4oL é2ar e, and filtered. The filtrate was concentrated, and the 5
residue was purified by silica gel colum chromatography (hexane/ethyl
acetate 95:5 - 80:20) to give the title compound (19.5 g, yield 64% as a
colorless oil. 1HNWR (300 MHz, COC13)5: 1.29 (t, J =7.2 Hz, 3 H, 2.04 -
2.16 (m 1 H, 2.63- 2.70(m 1 H, 3.36- 3.4 (m 1 H, 3.84 -4.08 (m 4
/o H, 4.21 (q, J =7.2 H, 2 H, 7.65 (s, 1 H), 8.14 (s, 2 H). [0247]

Ref erence Exanple 5 ethyl (f1-[3,5-bis(trifluoronethyl)phenyl]-2-
oxopyrrolidin-3-yllsulfinyl)acetate
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A solution of ethyl ({1-[3,5-bis(trifluoronethyl)phenyl]-2- 15
oxopyrrolidin-3-yl)sul fanyl )acetate (3.0 g) obtained in Reference Exanple 4
and m chl oroperbenzoic acid (1.7 g) in dichloronethane (25 mM) was stirred
at roomtenperature for 18 hr. To the reaction m xture was added aqueous
sodi um hydrogensul fite sol uti on,~as i : acted with ethyl
acetate. The organic | ayer was asifed Wi th saturat @Bprfhe, dried over
anhydr ous nagnesi um sul fate, and * tered. The filtrateywas concentrated,

(hexane/ et hyl acetate 90:10 - 70
yield 58% as a colorless oil. 5—1
3 H, 2.58- 2.94(m 2 H, 3.88 -
8.13 - 8.1%{ 2 Hlyidahie 48l 7Ref graqce Exanpl e 6 et hyI =8

({1-[ 3, 5- bilst £ FF4 uor omethyl ) pheny1]y2- oxopyrrolidin-3-yl}sul fonyl)acetate
30A sol utionyof ethyl 1-[ 3, 5-bi % i fl pyoronet hyl ) phenyh 2-
oxopyrrolidih:3-yl | stl f afdp)dcet at e (G?‘B g) obtained in Ref@dence Exanple 4
~and mchlo rbenzoi c acid (3.48 g),in dichloronethaney50 nl,) was
stirred at rogmtenperature for 18 hr. To the reaction m xture was added
aqueous sodi uny hydr og Lgfl tg solution, and the 35 mxture was extracted
wi th ethyl aCEte. The ord’anlc | ayer was washed with saturated brine,

dri ed over anhydr owsladergnesi um il

concentr at edg=and tihe resi due wad

chr omat ogr aphy (q’lexane/ et hyl acet

conmpound (1. 6'—% yi eId 50% as a c¢cqlorless oil.
4(t

|sz,CDc13)5:1 7.2 Hz, 3 K)A 2. 61 - SPASRH
H,3.95 -4.19(m 3 H) 431(q,J = 7—2\Hz, ZH)_ZI_gE’O
H) . 8.12(s, 2H). [0249] Reference Bxahpl e 7 Piep

(trifluoronethyl)phenyl]pyrrolidin-8:ol The tltlesconpound (6.2 g,
yield 249% was obtained from 1. 20 GBr no- 3- f | uor o- 2- (trlflouozorrethyl)benzene

and 3- hydroxypyrrolidine by a nethg rﬂﬂ ar to that in rence Exanpl e
1. 1H NWR (300 MHz, CDC13)5: 1. 83(br 19),1.93 - 2.01(m1 H), 8H1o0 -

LIila Iq

)
90: 10 - 80:20) to gqive the title

[0183]
In this production method, compound (Ip} or compound (Ig) can
be produced from compound (LIa) by the following steps.
5 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
710 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.
15 (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 accerding to Step 4E, Step 4F
and the like.
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2.21 (m1 H),3.15 - 3.23(m2 H),3.51 - 3.63(m2 H),4.50(br, 1H), 6.60

-6.66(m1 H,6.76 -6.79(m1 H,7.25 - 7.32(m1 15 H). [ 0250] Ref erence
Exanple 8 ethyl ({1-[3-fluoro-2-
(trifluoromibyliphenyl ] pyrrolidin-3-yllsulfanyl)acetate The title

conpound (1.43 iel % _was obtained from 1-[3- 20

fluoro-2-(trifl 8:8%%?Cﬂy(l%$[ﬁ%hﬁa]np Priofd |Cﬁggl3%ls‘%3ﬂteg}%hré% ORI S B4R

Exanpl e 7 ty aa ortdeddosi mdariohoin hdte samiRedzemences Bradpee 2.2, ' H NMR( 300
M—IZ,CDC13)F§1.2 %)'[,J =7.2 Hz,3 H,1.90 H,2.33- 2.39(m1 H,3.19-3.25(m 1
H), 3. 28(s, 3%43(Mm 2 H),3.54-3.59(m 1 H),3.65-3.70(m J = 7.2 Hz, 2

H), 6. 61-56. 67( m Tompeand 416) 7émbe. pro@yced From ¢gupoppyl (LYLw) 8ndsr 4hel 7. 26

conditions and methed similar to those exemplified in Step 2A.
{Step 2Q)

Compound (Ig) can be produced from compound (LIIIa) under the

conditions and method similar to those exemplified in Step 2A.
ip [01895]
(Production Method 0)

Of compound (I) of the present invention, a compound
represented by the following formulé (Ir) {compound (Ir)) and a
compound represented by the following formula (Is) (compound (Is))

15 can be produced, for example, according to the following Reaction
Scheme 15.
(Reaction Scheme 15)
[0196]
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i's
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1
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[

(q. - 7
-[2,4-Dbis

d (
4
t
0
9 (m 1 H, P93 (d, J =8.7 Hz, 1
1 H. [0252]inRef erence Exanpl e 10 et hy
(triflu

|l e conp
2, 4-bi s(t

.32 (m 1 H). [0251] Reference Exanple 9
riflu

| uor onet hyl ) phenyl ] pyrrolidin-3- 30 01 The title

(tri

'6.84 g, yield 4599 was obtained from 1-
bis(trifluatomethyl)benzene and 3-hydroxypyrrolidine by a nethod
that in rence Exanple 1. 1H NWR (300 MHz, CDC13)5:1.78 (br,
- 2,17 ( |—|),3.32-353.45(In, 2H),3.69-3.77 m 2 H),

ZepS (d, J = 8.7 cj: H)
({Ia-[2,4- 3
anyl ) acet at e The

orQuet hyl phen I ] eti diLh3cpbk'sul f
(;Q 8 o “’a d=64%) vvaqnaobt ai ne romL- oo N
r uor opet-hyH)phenyl | pyrrolidin-3 bt ai n&d 1N Ref er%
H (300

Exanpl e 9 by,_1a net hetpasi i | P' t 0 t hagiedtB Ref er en

C
MHz, CDC13)5:1.29 (t, J = 7\2{Hz, 3 H), 1.98 - 2.§%(m 1 H, 2.35-(2. 42

(m 1H),

3.86 (m 1 H), 4.20 (q,

(dd, J =

3. (s, 2 H, 3.3§ 6H3 43 (m 1 H, 3.

O 3.65 (m 3 H), B®0 -
7.2 Hz, 2 H), 6.91RC® J = 9.0 Hz, 1 H)HO7.56
, 7\ 80 (d, 10 J = 1.5 W 1 H. [0253] Reference

J

9.0 Hz, 1
Exanpl e 11 ethyl ({1-[2/4-
bis(trifluorsm Yiowph nyI | py ri‘ﬂf‘ﬁﬂﬁ'j&eﬁﬁcwo},sul fonyl)acetate The title

conmpound (1.2 g, y| el
({1-[2,4-bis(tritMu
obtained in Refere

749% s obtained fromethyl 15

saRBAyl ) p enyl l:pyr rolidin-3-yl)sul fanyl)acetate
e Exanpl e tCa method similar to that in Reference

Exanpl e 6. 1H NVRA 300 Mz, 13)5 1.34 (t, J =7.2 Hz, 3 H), 2.42 - 2.61

( 3.47 -73.62 (m 2 H13.82(d J =72 2 H) . 4.02 (god = 20
7.2 Hz, 2 H, AJd9 - 4.32 (m 3%, 7.10 - 7.13(15):d 7.63- £m 1
H, 7.84 (s, pF{0254] CF:  w—x""coor'

10

15

NH, N Via N deprotection N
- \ Z - \ Z
LV <_Z 1 StepdG A x1 Step2S X!
L
Vb ;O S:O
Vib Is
[0187]

In this production method, compound (IIb) can be produced from
compound (XXIII} or compound (LV), and compound {(Ir} or compound
{Is) can be produced from compound {IIb), by the following steps.
Step 9B: a step of obtaining compound (IIb) by subjecting compound
{(¥XIII) to the Buchwald reaction with compound (LIV};

‘Step 13A: a step of obtaining compound (IIb) by reacting compound

(LV} with compound (ILVI); _

Step 1C: a step of cobtaining compound (IVb) by subjecting compound
{IIb) to an alkylation reaction with compound (IIIa);

Step 2R: a step 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

{(Vh) to an alkylation reaction with compound (VIa);
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Ref erence Exanple 12 ethyl 3-(pyrrolidin-3-yl)propanoate To a sol ution of
et hyl di et hyl phosphonoacetate (15.9 g) in 25 tetrahydrofuran (200 m) was
added sodi um hydride (60%in oil, 2.88 g) at roomtenperature, and the

m Xt ure wastsd i2sred $toip 3@ djﬂiaﬁ‘aln'iﬂgt tenpomadt ( DN biyxteme iwgs Raddedh benzyl
3-fornyl pyrrolidin X ture was stirred for 4
hr. Water 1\151\1/331@5 Cﬁ%% gy%gprtcﬁg %’/%a %I%?]igm X%)Ix’né&%& Q%I%i(m xture was extracted
with 30 et h§l198cetate. The organic | ayer was washed with water and
saturated brine,gdyi ed hydrous nmaghesi um s fage filtered. The
filtrate was concentratelgdf%;trﬁ%B %e re5|ndue was di ssol vedDT%@rret hanol (500
m ), pald ad¥tan #¥Pdr oxi de/ carbon (2.0 g) was added, and the nmixture was
stirred under a hydi-edan(AiYOSRRSEE rd3qata ﬁiom49&ngdarnd4 (RRr . akhe

reaction solution was allowed to cool to roomtenperature, the reaction

syst em was cappsardt e WdﬁFt‘Ff&?gé’ﬁnd%HctI@r &nd %Oﬁhélwa\’ﬁe P Wegse
evapor at edef&nii¥eed heh tgtkhesgLonpound (8.0 g, yield 73% as a col orl ess

oil. 1HNWR (300 MHz 1 (t 145-157 m 1

H, 1.69 - 1.82 (P OBH%C?%F%S I-“a%?%Cﬁﬁ?eﬁcﬁ%ﬁyz?‘éﬁlslﬁgée%rc(%"tz . 65

- 2.72 (M bd $PnthdsDbed aBcddd{n8 t3 H)methob2xhén bez e oiHa, m2tidd 6 57 (bl‘,
. 5 [0255] Refe gnce Exanpl e 13 ethyl 3-{1-[4-chloro-3-

(trlfl uoroﬁ‘é‘—i’ r%/qo)uSh n‘?ﬁe] ﬁyrrol i di n-3-yl | propanoat e The title

conmpound (5.0 g, The eladefd®d omaspdbtalillyedctivwmidrm of compound (LIV} may be

bromo- | - chl ottt %J.ﬁi OA%Q&%E?& Mo)dﬁs Z&Ne ARG, et %'du'éecﬁ Aol g 33 /0

yl') propanoa tain ence arrpl el a nethod sim ar to t hat
in Referenmethxhrkpb@l]perlISIENma(E@@thana@D@Q 52h13r580(t J=7.2 Hz, 3 H,
165-}57‘{3 H),177-185(m2H) 2.14 - 2.24 (m 1 H), 2. .27 -

2.42 (m , 291(t,J 8.4 H, 1 H, 3.23- 3.46 (m 3 H, 4.14 (q, J

= 7.2 Hz, 1Stez>r1|)3A)651-655(m 1H, 6.73 - 6.74 (m 1 H, 7.23 - 7.25

1 H. [0256] c&eﬁo%an@ﬁnﬁxwal £1 94 b%t Bydad&e{jlff:&n CH@6and- (LV) and
i fluoronet hyl)phenyl]pyrrolidin-3-y %gnoate 20The title co oupd

5 ny, yF%mQqu§o(L % qggpa@+&gjtpr8npqphod own per se (e.g., EP 75705
onD- 2- chbeg 0-13tkt r v f |auemoneddw)l)).benzene and ethyl 3-(pyrrolidin-3-
BFepines oo R R T B SRR S 412
3.61(m phoduck]- dr 26arCHE1 3yhtHesAGEE, dccordidgHzg & Mptiod knodn6démsk or
a method analogous thereto.
[0200]
{Step 1C)

(m
(tr
(89
br
yl

in

25 Compound (IVb) can be produced from compound (IIb) and
compound (IITa) under the conditions and method similar to those
exemplified in Step lA.

(Step Z2R)

Compound (Ir) can be produced from compound (IVb) under the

30 conditions and method similar to those exemplified in Step 2A.
{Step 3C) _

Compound (Vb) can be produced from compound (IIb) under the
conditions and method similar to those exemplified in Step 3A.
(Step 4G)

35 Compound (VIIb} can be produced from compound (Vb) and
compound (VIa) under the conditions and method similar to those
exemplified in Step 4A.

{Step 28)
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(m2H),2.10-2.27(m 2 H),2.35-2.40(In,2H), 1 H),3.27 -3.34(m 1H),3.37 -

3.43(m1 H), 1 H,4.14(q, = 7.2 Hz,2 H,7.02 - 7.06(m1 (m2 H). [0257]

30 Reference Exanple 15 tert-butyl ({1-[3,5-

bi s(trifluor orretdm{p)gph@nWS]) Py&s Qbd GirBddeerd Ifﬁmm) angicahe (VIiIb) uAdStiIensi on

of sodium |de oi |, 60% i.n t rahydrof ugan. (.50 S

i ce-cool eocc}/&r §6Pﬁ Iad‘ﬁi B'LFt%_ 1%?1%11921‘ to tt‘gose emp 1ried (_Ln s{'éﬁ 2‘9@.‘

bi s(triflupraemet hyl) phenyl ] pyrrolidin-3-ol (5.0 g) obtained in 35 Reference

Exanmple 1 tetrah (100 mM,) was added dropw se, and the m xture

was stirre ducgg CME% dal!tﬂ)he m xture was added tert-butyl bronoacetate

(0.59 g)s and t he mompqmrgi was sfitheedraserB5@nientid he. campeundact i on

m xt ure t I r r t 0
ﬁjesg}é"@%i d:%m% 2'£d80 89%“ r‘gﬂﬂﬁ AU GooRBhHAL ) RAUROUS

ammoni um chior i was a e mxture was partitioned between
et hyl aceteitasiucedo f9Y) eXgapde. (azmrﬁcimg toTHéeof ghHIE Iaferchies walHeRl M-t h
saturated pidNeqodrégdRVes) anhydrous magnesiumsul fate, and filtered. The
filtrate was 5 concentrated under reduced pressure. The obtai ned residue
was purifiE®d silica gel colum chromatography (hexane/ethyl acetate

100: 0 - 70:30) to giyve the title conpound (3.35 g, yield 499 as a

pal e-yel |l ow oi | . 1H NMR (300 IVHz, CDC13) 51(s 9H), 2.02 2.37
(In, 2H), 3.35 - POJ%W/GT’m Ay, 4.03 (s, 2H), 4.22Bcr, 4.40 (m ,cFﬁ.85
(s, 2H), 7. (s, 1H).Br[0258]eneexE>?aaqme 16
1- [ 3, 5-bi sclcauor opat hyl )ph yl']i m dazgli di n2- WT&@“&QJ ut i Pf
3,5-bis(tri or orethytj)ant | R1A—g)—antd—+ri | am-re—{33 ) in
tol uene (20GiHyl ) wa¥erdthowl y a@% 2- chsepstoet hyl i sgeyandte?T( 10% at 0C,
and the mxty e was stirred at Cfor 4 hr. To the{reaction solut{on was
added ethyl acetate, and the njxture was washed wit ter and sat ed
brine, dried 20 over anhydrous sodi um sul f at e, arR-®oncentrat ed uHeer
reduced ressure. The residue was dissolved in N, Nnvgdé met hyl f or mam ¢e (250
S0C umh dride (4.0 g) was slowy added at 0C, and the m xture was
stlrred at tenperature for 3 hr. To the reaction solution was added

ethyl acet at e, atg de Plxdudieonastashedompdunaaiel @Rdpe S ErRtdeat £bn
brine, and dried over sodiumsulfate. The sol vent was concentrated under

reduced pr€FRAEG LY WY the 194Ho¥ iR PGRTd as a white solid (7.0 g, vyield
26% . 1H NdMRd 30@: Mizs+DeE 39t a3 nd 8g (&ompburd 7 {Bc)Hby 2ubect3ndOcdripouhd- 7. 8

Bcapl ot 7 (efngte: 3ebas iongied Py (FrpPRithy GERYT b gLy . S0Iect g oh o 10
0XO0i ni qazoké£UBtﬂngybbm§dnmanoaI&n intramolk@uaasotitg @ﬂo@ﬁré_ﬂéapﬁlon;
Ref or once EXETE. 6V G O o8P oRBBTOBEo 0Lt &) P14 e chtd cdibotia
N, Ndi net hyl(‘ffc:))r madeaxlfz,’mmnmcaddedﬂsﬂﬁlcumphyrdi i{#&a[60%in oil, 48 ny)
a.t roomt eg'ngg aZt'IL!r & s%d o%hgb{gfgi%;ecgﬁfoﬁ i r(f@)d b%l réggxgrfgoﬁl ]vﬁxich is
; 20 the carboxyl-protecting group of compound (VIIc).
[0204]
Each step is explained in detail in the following.
(Step 14A)
Compound (Vc) can be produced from compound (LV) and compound
25 (LVIIa) according to a method known per se (e.g., US 2003/87209).
Compound (LVIIa) may be commercially available product, or can
be produced according to a method known per se or a method analogous
therete.
(Step 4H)
30 Compound {VIIc) can be produced from compound (Vc) and

compound (VIa) under the conditions and methed similar to those
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hr. To the reaction m xture were added et hyl 3-bronopropionate (100 np)
and sodi um hydride (60%in oil, 15 ng), and the m xture was stirred at 100C
for 4 hr. The reaction m xture was allowed to cool to roomtenperature,
sat ur at ed SQHEOUS AMIANstLP alal. oride (10 nE) was added, and the reaction

m xture was concentrated under reduced 5 pressure. To the obtained residue
was added Y8&€Br2T)and the nixture was extracted with et hyl acetate. The
organi c | ayer wasmpesthed it basateupad@ctedr ifnep aimpedndvEflighhyehtegushe
magnesi um sul fate, and filtered. . The fi t entr d,under
reduced pr%’?&l? Qﬁsrﬁggo]ﬂ?%kfoneél?lelsa}rdt}g %(g&p%rxi le#?%)%l gfll?%:egj égl' col urm
chromat ggri@2og] 10 (hexane: ethyl acetate 60:40 - 20:80) to give the title
conmpound (181 . Vi 459, as a colorless oil. 1H NWR (300 MHz, CDCl13)5:
1.27 (t, J‘]PS’O‘?%‘?Y‘&?A%I‘?E?,@’ZM (t, J =6.63 H, 2 H, 3.52 - 3.72 (m 4
H), 3.80 - 4.02 qfmeompddnd 41170f thejpresentgipyentiony azcapopsd 1 H), 8.04

, 2 ) f | 3 1- n u)) ca
f)iss (triH12I u%e%%gtaﬁ% ggfe%ﬁfoql%&?ﬂ%ﬁrﬁﬁliﬁ Sty (E§Am§m d (Iu)) can be

yrrolidin-3-0 ol uti on .of

3, 5- bi s(t rpﬁqfiuéﬁénefqme)xﬁﬁ%ﬁ% CORIERS (@4 thegfoliing. RSRFGLPpyFirdls difne
hydr och}oorgggcq:;gn &Feme287i ri s(di benzyl i deneacet one) di pal | adi un(0) (5.88
g), ()-2,2 - bis(di phenyl phosphino)-1,1'-binaphthyl (8.00 g) and sodi um
tertbut oxi ¥°€36.0 g) in toluene (280 M) was refluxed with stirring under
an argon gas atnosphere for 16 hr. After cooling to roomtenperature, water
was added to the reacti &Svixture, a he 25 m xture wagygXjracted with
ethyl acetate. Jhe orgg,nist,\/l/@e'r was ©% with saturatdd-bfife, dried
over anhydroubpm sulfate, and filftered. The filtrate \Was concentrated,
and the residbemas purifi¥¥P by silicage colTPHr omat o¥rafhy (petrol eum
ether:ethyl acetate 20:1 - 2:1) to glive; 'ge tlti.’ egﬁorrpoun (ﬁc .0 g, yield

28% 30 as a wHfH=e sol i dStea¥BNVR (300 ] CDC “1.67 (br\IH, 2.08 -
2.36 (m 2 H, 328 - 3.38 (m 1H)), 8 - 3.50 (m 1 H), 3/50 - 3.65 (m
2 H, 4.55 - 4.81 (m 1 H, 6.87 (s, , 7.13 (s, 1 H). [6261] 35

Ref erence Exanple 19 (3R)-1-[3, 5- VI

bi s(trifl uorongthytpphenyl ] pyrroli di n-3-ol A mi xed sol ution of
3,5-bis(trifluormaet hyl )phenrom' de (22.0 @ (g) - 3- hydroxyp'bgi ne
hydrochl oride (9.23 g), palladi®h¢l1) acetatle t#.84 g), 3
()-2, 2" - bi s(\Miy iproosphi no)l- 1, 1' - bi napht hylf (4. 68 g) and cesium

car bonat e (@:%ﬁﬂgﬁrtol ueng N300 hyiirpeebatibndi k‘agé) ( 12Protectionnas "Hg'?ed
under an argon -gas—atmpspher = 80C—+foer—16- hk. soH-d—was fi\ tergd of f,
and the 5 filtrgf@swas washe hth satesbdt ed brine andsSwe2@r, dried\ over
anhydrous sodiumsulfate, and fiftered. The filtrate was concentratgd, and
the residue was purified by silica_gel colum chnrngngt ography (petro
et her:ethyl acetate 10:1 - 3:1) oogi ve the title/conpound (13.7 q_l yield
61% as a white solid. /o ' HAWR (300 MHz, CD&E3P5:1.74 (br, 1 H) 72 06 -
2.3l (m 2 H, 3.28 - 3.38 (mxt H, 3.39 - 3.50wm 1 H), 3.50 - 3,66 (m
2 H, 461 - 473 (m 1H, 6.87 (s, 2 H, 7.12 (s, 1 H. [0262]

Ref er ence Eﬁ%rﬂl e 20 4-[3,5-bis(trifluoronethyl)phenyl]furan-2- 15

car bal dehyde A solution of 3,5-bis(trif]luoronethyl)phenyl boronic
acid (8.84 g), 4Ihrigris Rrédwctidahyeenqds. Gowquwtéabe%é@om%ﬂﬂ%ér bETfat e

sol ution,( , t hS( kL | phgsphi ne) pal | adi un(0) (1.65 g) in
1, 2-di mgf hé)@(:m ?ﬁ%e{Lﬁigo%yaﬁh% \%\gisﬁsafl%r ed ‘under _an_ar %g’né%s 20 at nosphere
h

at 90C f or SE8P h¥4B:ARt é’FeR:Gb‘»I) PRER I N0 SRR ST r BV it B8N mixture

was concentbab&chd V@%frtd\@%léeﬂ&mda&mdnt‘hﬁrmc&hpds@ud/va(&vexm)r,amedtmirt h et hyl
acetate. The organic | ayer was washed with satuyrated briy\gIg dri ed. over

anhydrous FHEHRSH RN §he FERMITARG FIPPERR IS Ale TPHTEIAFE RS FoHcEntF Hed,
and the reskdyeings

20 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 Wittlg reaction or Horner-Emmons reaction with
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25 purified by silica gel columm chromat ography (hexane:ethyl acetate 98:2
- 90:10) to give the title conpound (7.26 g, yield 82% as a white solid.
1H NWR (300 MHz, CDC13)5:7.58 (s, 1 H, 7.86 (s, 1 H, 7.93 (s, 2 H, 809
(s, 1 H, S%mups, (ikdl);. 30 [0263] Reference Exanple 21 ethyl

To & sol utTaib P 43 (8. B SUTPLTT H8! SRECRYR) PR, P Tt A S8R Rt e
(2.70 g) ol medalhydi’@beneum Eranpl@ .20 and et hyl 35
di ethyl phogg%o ? stalg g% J@?g)mh? &&&proﬁhxd AfUEIN Q1) rVas; added

sodi um hyd o1 N ol room enperature, and the m xture
was stirx ethd (ﬂﬁrheomfl p‘F@t?h’@lIr%a!@PilBrmeC%FlB@@fiNdéﬂhhded sat urated aqueous
amroni um C]?éﬁsl ide (10 nl), and the mixture was concentrated under reduced
pressure. To the obtained residue was added water, and_the m xture was
extracted with cBdSA Sheetit expimtnest ganfetaidydp R SRALAWRGY th sat ur at ed
brine, dri @gltébvqugnhydrous rragne5| umsul fate, and filtered. The filtrate
was concentrated to 5 gl ve pal e-yel | ow_sol | Thi s was r?cr) stallized

fr om hexane- et hy$omRoap téL‘fI&Idu 2P thee PEPRIEL dRBBUTRFPCEnE1 0y 9181 d 769 as
a whit e;sokbbound (LVHHNVRcESAD HE £LASEBHE: Mncddh Pl éb=qe7glﬁbkk 3 H,

4.27 (q, J 2 H, 6.42 (d, J =15.8 Hz, 1 H), 6.93 (s, 1 H), 7.46
(d, J /o —2‘1%3@]0%%5“2”1%), 7.80 (s, 1 H), 7.88 (s, 3 H. [0264] Reference
Exanpl e 22 et hyl c@upodnfi3{1B711b) may be commercially available product, or .can

o fé lt“(fz'E;JgrOffetdp LAPREDYLLLS L2 HEORS Aoha Wd:Ps2PBR 02 LR 184 arAblfbhOn ©f
bis(trifl utherstohyl ) phenyl ] furan-2-yl | prop-2-enoate (500 ng) obtained in
Ref erence f&‘gﬁ' e 21 in a mxed solvent of ethanol (5 m) and ethyl acetate
(10 M) "wa ed 10% pal | adi um carbon (containing water (50%, 50 ng), and
the m xturé3wes ISBhrred under a hydrogen at nosphere (1 atn) at room

tenperature for Gufoundhev2Oiy)eashiQh 3¥atedn WS seisddibiyt 8shyWhinB Ni trogen
and filtered. The solvent was evaporated to give a stereoisomer mxture of

the title éb¥Wpdundo(BIOWAgEigRel d >99% as a colorless oil. LC MS ESI (+)
nmu: 385 (MtH) +, 18l eRirh@Datidie i@ @ﬁrﬂleﬂ o{laaQB]reaétBej eorpeendxammie 23

1-[4-chloro-3 trifluoroneth hen rolidin-3- The t|tIe
Cohpounao(glg%éé °§W¥&%F%9§%?gé%%p : é #g ngﬁ&rophlle in the presence

br onp- 4- chkogeya3rict réfduakageibwhnikanzene rasd, 3adueduiany pys reokdhde Kapwa

Lo Sl ad QB DB SICe A gl Y AR L0y

3.42 (m 1rkYsku Koza, vol. 15, pages 78 87 (2003), Maruzen), or a method
analogous thereto.

25 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

30 generally 1 to 10 equivalents, preferably 1 to 5 eguivalents, 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

35 commercially available product, or can be produced according to a
method known per se or a method analogocus thereto.

The amcunt of the formylating agent to be used is generally 1

to 10 equivalents, preferably 1 to 3 eguivalents, per 1 equivalent
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3.44 - 3.58 (m 2 H), 4.58 4.70 (m 1H), 6.51 - 6.63 (m 1H), 6.77 -6.82
(m 1 H, 7.26 7.31 (m 1H).
of compound {LVIII).

This reaction is carried out in an inert solvent (e.g., those
exemplified in Step 1A). These solvents may be used in a mixture of
two or more kinds thereof at an appropriate ratio. Of these, diethyl

5 ether, tetrahydrofuran and the like are preferable.

This reaction is preferably carried ocut in an inert gas such
as dry argon, dry nitrogen and the like.

The reaction temperature of this reaction is generally about -
78°C to 80°C, preferably -78°C to 40°C.

i0 The reaction time of this reaction is generally 0.5 to 16 hr.
{0210]
{Step 5J) .

Compound (¥Xb) can be produced_from compound (VIIIb) and

compound {IXa) under the conditions and method similar to those
15 exemplified in Step B5A.
{Step 6J)
Compound {XIb) can be produced from compound (Xb) under the
conditions and method similar to those exemplified in Step 6A.
{Step 2U)
20 Compound (Iu) can be produced from compound (XIb} under the
conditions and method similar to those exemplified in Step Z2A.
[0211]
(Production Method R)
0f compound (I) of the present invention, a compound
25 represented by the following formula (Iv) (compound (Iv}} can be
produced, for example, according to the following Reaction Scheme 18.

{Reaction Scheme 18)

[0212}
1
cl coo @ CF @ CF,
OCN/\/ @ o L1/\/ R ’ 3 ‘ 3
@ CF, LIX 3 b C\fo deprotection (—\Fo
- ——
Stepl16A N
NH, ep (_\fo Step10D N Step2V
N
LV H
o] s}
XXVIb R0 HO
XXVIa .
30 [0213]

In this production method, compound (Iv) can be produced from
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[ 0266] 35 Reference Exanple 24 1-[4-chloro-3-
(trifluoronethyl)phenyl]pyrrolidin-3-yl 4-nethyl benzenesul fonate To
a solution of 1-[4-chloro-3- (trifluoronethyl)phenyl]pyrrolidin-3-ol (3.0
g) obt ai nesbrppunBe{Briehyetkx aipllew2ds istepyri dine (20 m ) was added

p-tol uenesul fo .chl de.( room
terrperatur%c%po?&ffi %rs’. ei?hgfrcé)é% g%%gﬁ‘l%% Epgdc\}as coﬁcg\‘ﬁtrabbéjgﬁ%ater was
added to témpossid(e’) dodutdntivnxvitle ammpound r dd¥ed wnd Hhenhyibieséiage. The
5 organic E@gfesmlw%aﬁpom Qosga%r?ér%ﬁomﬂear gahgdcl%«a&eafgwaeﬂs
magnesi um sul f at and fiftered. The filtrate was concentrated, and the
resi due SweStaruriopF eal WPSPFl@sFagéFn%d?%ﬁ’uéﬁr BRYISE} aphyPUPHESEHE et hyl
acetate 90; c;n@:ouna5()2}5>lbt)otg|é/r?atlﬁl§l£iitdrﬁ rgaamﬂmleﬁ &ﬁn;@unw eilctbn% as
white crystals 10 1H- NWVR (30 , CDC13) 5 10 - 245(s
3 H), 3.28tem2¥1 #nitep Af, Okstaf:@ln%cwoclﬁiﬂ iI‘H) bYar%‘fPVl §6 WPFthllSI-I)
66 - 6.71 {i8 chrbxyl~pdtectindf gtbup loMH)compordhd (Mxvei&)., 7.79 (m 2 :
[ 0267] Refﬁé%en e Exanple 25 ethyl ({1-[4-chloro-3- /5
(trifluoro ]ﬁlﬁl ) phenyl ] pyrrolidin-3-yllsul fanyl)acetate To a
sol utiofp of 1-[4radH etep3is (ExpbLiinml dmetiéyd)lphenyhd painokimy n- 3-y1
4- met hyl ben enesl%%; onate (3.65 g) obtained in Reference Exanple 24 in
N, N- di et h&%tf(?rma de (20 m,) were added ethyl thioglycolate (1.26 g) and
pot assi um 20 carGopeted( X02Zby) carmre phedweed dremwesnpsuldr &dv)aend20C for 3
hr. After i 0 U Xtur
concentrat‘g G\ﬁgtgeﬁ(ﬂl\r/\)/gs%arggég%&% tgﬁ%egr#&?t ﬁgﬁ{ %Qe%rgéétg:dmﬁméth et hyl
acet at e. T?h{éofbfrfﬁéme | ayer was washed with saturated brine, dried over
anhydr oys rﬂagnesé&ﬂﬁéﬂﬂhf@ﬁfk) 284 Eélédﬁﬁggc1aﬂ¥% Ebkiiéﬂﬂ% 8?0&%5% or can
concentrated, and the residue was purified by silica gel colum
chr omat ogra® Wofiﬁéﬁ‘én%:‘?é’trﬁwg deceafatioyl knowgeeipset g g VethRd 41alogous
conpound (@h@r‘:‘et&, y| eld 929% as a yellow oil. 1H NWR (300 MHz, CDC13)5:1.31
(t, J = H, 1.97 - 2.16 (m 1 H, 2.35 - 2.51 (m 1 H), 3.16 -
3.41 (m 4($45eP31°Ri 3.54 (m 1 H, 303.62- 3.76 (m 2H, 4.22 (q, J =
|7_{)1 I[-iz 2] H),f6 OSnoo@db Ixtvnral thn ¥ PodudeBErém cdnddund 7 (287h) 7and (m 1
. [0268] Referen
11 6 OB TR ChR) (P51 Tt RESE0T iR 23 mpthed similar to those
i fluor oaﬁéﬂipml)fmbenyﬂ]anepr vda di n- 3- ol A m xture of
2- chlor? fIuoronethyl)phenyl]pyrrol|d|n3 ol and
3- (triflﬁ% t)hyl)phenyl]pyrrol i di n-3-01 was obtained as a brown oil
.08 g, yield 908@pdundm(1vbreempbe - efidpced3from compound (XXVIIa) under the

conditions and method similar to those exemplified in Step 2A.
25 [0215]
{Production Method §)

(tr
(tr
1-[
1[
(8

0f compound (I) of the present invention, a compound
represented by the fellowing formula (Iw) {compound (Iw}) can be
produced, for example, according to the following Reaction Scheme 1iS.
30 (Reaction Scheme 19)
[0216]
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(trifluoronethyl)benzene and 3-hydroxypyrrolidine by a nethod simlar to
that in Reference Exanple 1. This was used for the next reaction w thout
performng further purification. [0269] 5 Reference Exanple 27
1-[2-chloro-3- (trifluoronethyl)phenyl]pyrrolidin-3-yl

4- met hyl benzenesul f onategjand 1-[3-(trifl uoronet P T rdeewr! | pyrrolidin-3-yl
4- et hyl benzenesuMeBnat e “A-8Met ure of

1-[2-chloro-3-(trifluor hyl ) ph pyrrolidin- lﬁ)Syl F

4- et hyl be sg}rfonate a -[3 GHauq{J met h JEphenyI ] pyr i%-%-yl
4- et hyl be stf $onate wa bt ai s (3.35 g,[yield 69%
froma mxtu of 1- [24xhloro-3-(t |quorqggé§m$‘$enyl]pyrroll|dln30I

olidin-3-ol obtained,i
in Ref erg ?’ﬁ Exarrpl e 24
mng further purification.

and 1-[3- (tnyf!uoranethyl)phegyl
Exanpl e 26 by & met hod S|mlar to

used for the xt reactSiT8M i t hout pexf

ESI (+) nlz: 6 (MtH) +, retention ti 2.74 mn; 420 (MtH)+, retenfion tine
2.74 min. 20 [0270] Reference Exanplé)28 et hyl ({1 [ 2- chl oro- 3-
(trifluoromethyl)phenyl]pyrrolidin-gy | sul fanyl)acetate 1 Th tcl)tle

conpound (1.08 g, yield 61% was obtained as a yel |l ow oil fronﬁa f?ixture of
1-[2-chloro-3- 25 (trifluo g

4- met hyl benzenesul fonate a
4- met hyl benzenesul f onat e 0%
simlar to th?&méemaﬁﬁ.f er ence
1.34 (m 3|;|), 1.89 - 2. 04 (M
(m 3 H, 55 (m
H, 4.15 - 4 2 e;(e?m 2 H,

(trifluoronethyl)phenyl]pyrrolNdin-3-yllsul fanylyacetate The title conpound
(267 mg, yield 17% was obtai ngtr®@s a yellow oil Fr®m a mixture of
1-[2-chloro-3- (trifluoromgtmyd ) phenyl]pyrroli dm-3-y1l
4- et hyl benzenesul fonate and _ 1-[3-(trifluoronethyl)phenyl]pyrrolidin-3-yl
4- et hyl benzenesul f onat e obt™ ned in Ref erenc& Exanpl e 27 by a net hod
simlar to that in Reference Exanple 25. 1H NVR (300 MHz, CD013)5:1.31 (t,
J=7.2 H[!'8H, 1.99 - 2.14 (m 1

in this production method, compound {Iw) can be produced from

.47(m 1 H, 3.27 - 3.41
1 H, 3.76 - 3.86 (In, 1
.19 - 7.29 (m 2 H).

compound (LV) by the following steps.

5 Step 17A: a step of obtaining compound (XVIIb) by reacting compound
{LV) with compound (LX);
Step 5K: a step of obtaining compound (XVIIIb) by subjecting
compound (XVIIb) to the Wittig reaction or Horner-Emmons reaction
with compound (IXa);

16 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 compqund (XIc).
[0218]

15 Each step is explained in detail in the fcllowing.
{Step 173&)

Compound (XVIIb) can be produced from compound (LV} and

compound (LX) according to a method known per se (e.g., J. Med. Chem.
38, 4950 (1995)). '

20 Compound (LX) may be commercially available product, or can be
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5H), 2.36 - 2.52 (m 1 H, 3.21 - 3.44 (m 4 H, 3.44 - 3.57 (m 1 H,
3.61 - 3.79 (m 2 H, 4.22 (g, J =7.2 Hz, 2 H, 6.60 - 6.74 (m 2 H), 6.87
- 6.97 (m 1 H, 7.26- 7.35 (m 1 H). [0272] Ref erence Exanpl e 30

1-[2, 5-bi q:(rbeu&éw@rc@emaﬂyd ehenyddipar kabirdiper3se/dr @l method anAlsgbuwit i on of
2,5-bis(trifluoronethyl)phenyl bromde (4.45 g), 3-hydroxypyrrolidine (1.2
9), palla hﬁﬁFF?) acetate (0.16 g), ()-

2, 2" - bi s( dispeenygiphosphi no) - 1, 1' - bi napht hyl (0.87 g) and cesi um carbonate

13.6 t ol 7 t . k
(13,5 9) 11, 0! VaDELLLS BUEIIARSS! LE LSOO AR SERAN RS mmaPhr

t enper atur@mpeat@r (I¥a$ entred thancbndiéinhxtande matko@@ifadaed-anithAset hyl

acet at e. X1 ERGS 5 shed with saturated brine, dried over anhydrous
nmagnesi um sufnﬁate n}ﬁa?t%!@er ed. The filtrate was concentrated, and the

resi due wa(s‘itsnrﬁfﬁ)l ed by silica 20 gel columm chronat ography (hexane et hyl

acetate 90:10 - cfpy; 3éadt@ue5 V@am% Ek&&&e@oﬁ]?&h”%nﬁsgug@ gcvmsi dm%% as an
orange oil. 1H NI\/Rp - 2.10

(m 1 H tzle_leon@ltz&nen?&d H)et§°élsll@l&§(m?ﬁ%%%ﬁﬂ@#&(—’ﬁ] iny Sﬁfp ek,
4.48- 41@5((&9% by 7.01-7.16(n,1H), 7.16 - 7.23(m1 H, 25 7.63- 7.74(m
1

Compound (Iw) can be produced from compound (XIc) under the
conditions and method similar to those exemplified in Step 2A.
[0219]
y {Production Method T)
15 Of compound (I} of the present invention, a compound
represented by the following formula (Ix} (compound (Ix}) can be
produced, for example, according to the following Reaction Scheme 20.

(Reaction Scheme 20)

[0220]
2. i L:i
COOR Br
IXa CF; @ CF,
Z "0
Wittig reaction or _ xV1
Homer—Emmons
Br 0. -cHo reaction arylcoupling Z ™0
\_/ - 7 -\
StepBL 0] Step7D
: R0 /4
XVb . 0
R—O
XVIIic
@ oF, @ CF,
hydrogenation deprotection
—_—— -
0 0
Step6Bl. Step2X
o] 0
R—0 HO
20 Xid Ix
[0221]

In this production method, compound (Ix) can be produced from

compound {XIVb) by the following steps.
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[0273] Reference Exanple 31 ethyl (2E)-3-(5-bronofuran-2-yl)prop-2-enoate
To a solution (200 m) of ethyl diethyl phosphonoacetate (10.5 g) in

N, N- di et hyl f or ram de was added sodi um hydride (60%in oil, 30 1.87 g), and
the m xt ursepassstd rslteﬁ sbmdﬁdtaanﬂinj rcogesusd NOYphere sabjrobing esperatdir e f or

Lo N To LIS SOuL fn.ves added, 2 SOLULL N 0ho5s gD 25 gl dehyde

(7.45 9) m xture was stirred
under a niddr:tpgendatﬂmsphere at roomtenperature for 1 hr. The reaction was
quenched with %Btu{astt% Wg%ﬁ&’ x%?&k'& j B 6oBidddingnd the
reaction Soltti6n was |t| one en et acetate ;I:)OO m”) and wat er

(900 m ). éﬁmogn@aﬁivcb)l aye‘:rn wers’lwa@m-‘édnw Wﬁ%@érw-‘eﬁm C§ﬁ‘?9¥1&1eﬁ Btine,
dried overg groav%t galesasf@layﬁ& oo AR cfmbs ebphunkRet{id toRbSuNS
concentrate uced pressure and the obtained residue was purified
by silica @eﬂllée) ulkfh ac RV BRREBGItAph ) 9as&kahe: et hyl acetate 90:10 - 85:15) to
give the titdeogompaynd (20Hka0niNy ampafé% esnaagi@mmhbow sBLérd .15

1H NVR (300 CDC13)5:1.32 (t, J 2 Hz 4.24 (q, J=7.2 Hz, 2
H, 6.31 (e Farbaxylgpreteqting 950w C(fdcmﬂpmﬁ 4% 1 H), 6.54 (d, J=3.6
Hz, 1 Hp =%k1(d, J=15.8 Hz, 1 H). [0274] Ref erence Exarrple 32 et hyl
(2E)-3-{5-[3,5- 10 blstrlfluo omet I furan rop2enoate

To a mixture of %QE)S §X? ‘5‘%‘?% %hreop enoa?te (10.0 g)

obt ai ned i psieef eLence Exanpl e 31 3, 5 bis(tri fI uor omret hyI )phenyl bor oni c
acid (11.0 g) a 2Msd carbqna 1 i e (500 m)
was added 15 te'?ggfos?g i ny?pﬁoos%%fjé% epz)dal é |€O %1 ?% g) under an
argon gas aﬁmmpﬁe(ﬂa)anddehe:ha xbod et ivas snd mrBééioeltSJIfﬂJG@rf b thase, and

t hen at 95 r, reaction solution was allowed to cool to room
t enper a%sar%(ef lnc%g%(?rlélt gggpa%g partitioned between et h{ acetate (500 mil)
and water (500 rigmpothé EHIVP) meeths eoMasetialdy HHER R RIP LT watercag@nd
saturated Hrineq,did el R¥ain@Hy dr QEendRUNESh WarsYLf 8t & mdRfod iddaebgdus The
filtrate was “‘concentrated under reduced pressure and the obtained residue
was purifiBee®Fosilica gel col um chromat ography (hexane: ethyl acetate

90: 10 - 85id@p 1@y give the title corrpound (13.2 g y| eId 85% as a

pal e- yeIIowsolld 25 1H NVR_(300 MHz %) 9 " 3 H,
4.29 (203 = 7. F9poupdXVIgIEY ¢f bF Bra® dHFOI‘i PO&“%‘ 2L 3.8 Hz,
1H, 6 92c£r@bouihd—(}avﬂj Hadei e céndbcidhs dng mfh®dHzimill a) j:o?tﬁcgse(s 1 H),

8.10 (s, 275] Ref ence Exanple 33 ethyl 3-{5-[3, 5-
bi s(trifl u%%?fﬂ%%ﬂl?‘?p’ﬁ’e%ﬁft Y ahydr of ur an- 2- yl ) pr opanoat e
(Step 6L)
Compound (XId) can be produced from compound (XVIIIc) under
25 the conditions and method similar to those exemplified in Step 6A.
(Step ZX)
Compound (Ix) can be produced from compound (XId) under the
conditions and method similar to those exemplified in Step 2A.
[0223]
30 (Production Method U)
Of compound (I) of the present invention, a compound
represented by the following formula (Iy) (compound (Iy)) can be
produced, for example, according to the following Reaction Scheme 21.
(Reaction Scheme 21)

35 {0224]
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A solution of ethyl (2E)-3-{5-[3, 5-

bi s(trifluoronethyl)phenyl]furan-2-yl)prop-2-enocate (13.1 g) obtained in

Ref erence Exanple 32 and 10% pal | adi unf carbon 35 (containing water (50%,

3.48 g) in ethanol-tetrahydrofuran (3:1,.~320 ni,) was stirred under a

hydrogen atnosphere (1 atn) at roomtehper&¥®e for. 2 days. The reaction

solution wasxgdiluted with ethyl acetate ¥nd filte@‘

The sili ca ogs washed G'ét hy Iwitagredcadn@r ( 500 NS

washi ng wer ef€onbiag,; and tife sol vellemgriemernoyed undepysoaiesd ppessure

to give the gitleconpounsd (843.2_g, yug‘id 99% .as{a rolorless il

1H NVR( 300 , CDCt2nifs 7. 78%_323!—0,4 Oddpsm] = 7.3 1H) ,slepéd 5 (

Hz, 2H), 4. 07(t\J = 7.3 Hz, 1H), 2.63-2.32 (m 3H), :

2.20-2.09(mn%I—9',*2.05-1.96(m2 ,1.88-1.60 (m2H), @z ce)s (t, J =17.
Xib {

R
c;-'3 XXXMIb
deprotection N
Step2Y
(o]
OH
Iy
[0225]

In this pfoduction method, compound (Iy) can be produced from
compound (IIb) by the following steps.

5 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):;

10 Step 6M: a step of obtazining compound (XXXIVb) by subjecting
compound (XXXIIIb) to a hydfogenation reaction;
Step 2Y: a step of obtaining compound (Iy) by removing R' which is
the carboxyl-protecting group of compound (XXXIVb).
[0226]

15 Each step is explained in detail in the following.
(Step 18A)

Compound {XIIb) can be produced Ly subjecting compound (IIb)
to an oxidation reaction according to a method known per se (e.g.,
Bioorg. Med. Chem. 11, 145 (2003)).

20 (Step 5M)

Compound (XXXIIIbk) can be produced from compound (XIIb) and
compound (IXa) under the conditions and method similar to those
exemplified in Step 5A.

(Step &6M)
z25 Compound (XXXIVb) can be produced from compound (XXXIIIb)
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[0276] Ref erence Exanple 34

1-[3,5-bis(trifluoromethyl)phenyl]-1H pyrrol el0 3-carbal dehyde A
solution of 3,5-bis(trifluoronethyl)aniline (3.58 g) and

2, 5- di mret haxder3thet catuidd of sirsavicae tiaddehiydea .dbBhgye iaxeapet firddnds{d®d m )
was stirre&?at 90C for 30 mn. After cooling to roomtenperature, the
reaction solution was concentrated under reduced 15 pressure, and the

resi due wasStsar €fti oned bet ween et hyl acetate and saturat ed sodi um

hydrogencar bonat&,al.Hhi pf,y EhE &t *ﬂ%‘od@&@& oeml AYfoutaS Ler

and saturated briné, dried over anhydrous magnesi um sul f(ate and filtered.
The fi | tor a®edidd ov® mnshreahed S&ﬁ‘éé@r riedfbede preseli tlethdnt ReeR i ned
resi due wagpauni fied by silica gel 20 col um chromat ography (hexane: et hyl
acetate 70:;30) to give the title conpound (2.44 g, yield 51% as a

pal e-yel | owwwcawa#qﬁmd(‘@oo MHz, CDC13)8:6.90 (dd, J = 3.1, 1.6 Hz, 1
H, 7.18 (t, J R.dmpBund (), of . t}é @Qesént— J.ngnt'izon,la"'}.omﬂmﬁl& (s, 3 H,

9.91 (s, 7].. Ref erence I 2E) - 3-{1-[ 3, 5-
bis(trifl uﬁ?l?%)fﬁéﬁ §¥‘§)§W %9;‘%] E%%"Hf;?? ‘ﬂ}rﬂl E%?p ( ‘Bﬁ‘é‘éﬁ@e "Féﬁ ‘Isadﬁ gfii on (35
m) of gt r@'iocd:oeﬁhyf@hmhpm@am&amg v e Ifll:N;vN—n@i Bea dyd dro sehehe e2 20as
added sodlrﬁn dr| d GOCV%)n oil, 30 0.32 g), and the m xture was stirred
under a ni ogen 4t m)sf)“here at roomtenperature for 15 min. To the solution
was added B0&#lution of

1-[3,5-bis(trifluoronethyl)phenyl]-1H pyrrol e- 3-carbal dehyde (2.20 g)
obtained in Reference Exanple 34 in N N-di mef \ﬁt'f”ﬁgr?ﬁ?ﬁde }Q_ m ) and the
m xture was red unde/r\eoon’trog 1 s grature for
1 hr. The re Ghs was qmgnched wi
(10 m) and tife reaction -soluti-on Wg&
(120 m) and.water (120 The origan ayelgpi Washed h wat er and
saturated BFfi ng; dried ?)t\ggé‘réA anhy¥ ou bSOh w

filtrate was concentrated under reduyged pressure. The obtal n&dd solid was
triturated with hexane to give the title conpound (2 37 gl_%ﬂngld 88% as a
white solid. ,_B/I*HCQWEI 30, CDC13)5133(t 3 : , 4.25 (q,
J:7.2Hz,2 2 CE5.8 Hz, 1 H, 6 d J =29 1.4 H, 1
H,7.14 (t, 4 Hz, 1, 7.34 (fleproectiom 9 M1 H), 7.64 (d, J = 15.8

Hz, 1 H, 7.75- 7.85(m H . [ rence Exanpl e 36 et hyl
3-11-[3, 5- bi S{t9& | uor onmst h I)pbenyl-F}S?ﬂzrzol i di R¥3yyl } gr opanoat e A
solution of ethyl (2E)-3- -IﬂQ,ﬂ{ N

bi s(trifluoronethyl)phenyd]-1H pyorBI 3-yl | prom 2- enoatgy (0. 60 g) obtained
in Reference Exanple 35 andx®®so pal | adi unf carbon 1§ (containi ng water
(509, 0.17 g) in ethanol-tetrahydrofuran (4:1, 20 m) was stirred under a
hydrogen at®®&dhere (1 atn) at roomtenperature for 16 hr. The reaction
sol utiop; was filfered.t Bf&&i@h@iﬁ'rﬁétﬁmdangorﬁ&ﬁmfd' {2 ptenVBs SURERET Aled.
The residue was purified b ilica gel colum chromatography (hexane:ethyl
acet ate 90SIPOURG 2BXYi ¥ lh% FULPEiROTERAd (0.47 g, yield 77% as a white
sol i d. 1""% (13@0 M‘g‘cepc@@@éﬂuﬁ% &5mpo;|.1nd ?L)alﬂﬂzb 3ré‘90t13a 6§ompoqﬂna5 (m
1 H, 1.78 - 1.87 (m 20 - 712750 3 H),
2.98 (t, J'=XW &l C?Eﬂwﬂds(lz@a) 3.63 (rn 3 H) 4 16 (q, J = 7 2 Hz, 2 H),
6.83 (s, 2stdp 27)A99a(§teplofﬂobta1n1ng compound (XXVIc) by subjecting the

20 cyano group of compound (LXII) to an intramolecular ring closure
reaction due to a reduction reaction;
Step 10E: a step of obtaining compound (XXXIb) by subjecting
compound (XXVIc) to an alkylation reacticon with compound (IIIa);
Step 2Z: a step of obtaining compound (Iz) by removing R' which is
25 the carboxyl-protecting group of compound (XXXIb}.
[0230]

Each step is explained in detail in the following.
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25 [0279] Reference Exanple 37 N-[3,5-bis(trifluoronethyl)phenyl]-3-

chl or opr opanesul f onam de A sol ution of 3-chl oropropanesul fonyl
chloride (5.0 g) and 3,5-bis(trifluoronethyl)aniline (6.47 g) in pyridine
(50 m) wasst3d 3%Arred at roomtenperature for 16 hr. The reaction sol ution
was concentrate d S d t i{kdroned
bet ween et hyl ageggg §§¥§F Egrg%h %s?g%gngnﬁ%ﬁg%g?Hgﬁ¥%®O§€gﬂLgﬂ?
washed wi tte wat elkselradrlgat m@qteernbwme cogppenl ovéiahrifrereiRd ey AeBe thnd

sul fate, erz}g;w% Lergd. . The, ffelttrraﬁé@rd’f@%3comnt{'i§§¢ﬂ wadenoshsgpadyced
pressure and the obtained residue was purified by silica gel colum

chr omat ggr aphy (Aeeaned efiff) Brethst 60UBRIFialey: %Cf)llPBlﬁrR/@dﬂlﬁE't?lf |8n
compound (yfe %Qogucé/d @c@o@@ffﬁg &p a Iﬁ’é?\lkﬁ)‘dbk@&% el de éﬁaNh(Btlﬁ&DQn%Bgous
CDC13) 8: 2. 29 - 2(m 2 H, 3.37 (t, J =6.1 Hz, 2 H), 3.68 (t, J = 7.5
Hz, 2 H), TPg6t Ps 2 H, 7.69 (s, 1 H. [0280] Reference Exanple 38 2-[3,5-
bis(triflugrepebbyl)phenyl Jisothiazolidine 1,1-dioxide 5To a sol ution of

N-[3,5-bis(trifluoroneth henyl] - 3- or apr opanesul f onam de

obt ai ned in Ref &rBRER™ é%%ﬁg?g¥ﬂiﬁehp %ﬁ h | 87 s 62 f@ﬁu%% %gﬁl
added sgﬂrtunamydﬁtfkmdm&e&&afrﬂﬂnb chéh&eg)eaemubntueenanumedu@Enqmr rred at
room t enper at ur.e r Totrm re i t r e tg rated
ammoni um chiot olréllare1 %%c(frfj Fhe Sof"G 1|10C?11q<\f\1/as p%ali(lsltél bet %egznﬁglt lr%yl' acetate
and water. (Step 0PFRNIi c | ayer was mashed wi th water and saturated brine,
dried over anhygf SHEBuHRY i Sl fb%t a%%df el bR &lpothE BhviERt Sad@s
concentrated un uced pressure a the obtal ned'resi due was purified
by silica fgeﬂpoeloﬁu(ﬁﬂ@hrenmlog:ﬁl&phyﬂf@rfel)@aﬁea@i methad et iid aT5tQFRPEe- 40: 60)
to grve‘;r@k&ﬁﬁhngQQEpg@gp(gng4 g, yield 389 as a pal e-brown solid.
U+NM?%mm VHz, 13)5:2.62 (t, J =7.3 Hz, 2 H, 3.45 (t, J =7.3 Hz, 2
H, 3.86 (isteyEZB 6 Hz, 2 H), 7.62 (s, 1 H, 7.64 (s, 2 H. [0281] 20

Ref er ence EX&”D'@bﬁ%%uﬁd[&mﬁ can be produced from compound (XXXIb) under the
brs(trrfluoronethyl pheny I%rsothrazolrdrne 5- carb g de 1t n:%{oxrde

A sol ut i oncHdizipas SandoF‘@(: ?F 1o et hyHP pRe TR 46t afi‘ols P

1, 1- di oxi dep4#h177 g) 25 obtarned in Reference Exanple 38 in tetrahydrofuran
(60 mM) was cool ed %1 -78C der_an arg gn at Q§£%5 %Edtf solu 5q9 (1 1
mol /L, 4%.5 m) Bt 1 RPTHA a?@?aﬁﬂegl YIS 1% PSRV HFSTURRR Was
added dr opfhrsetiofbl sgmap shi thedhofloculd) cmnnalecb qul cbnveuﬂie@l 6. &9 appenhs
added and the m xture was.stirred. - r : 0

t enper at ur Tr-°1e ?rou?obyh%&¥§g%$§oﬁP%ﬁif grégﬁéﬁébg dg&aguraigd %ﬁ%%hlun1
chl ori de sekangles, ofHemnwhEMIQahM£§acbhuedmpéu@@tuﬁd@tlwed@@eélemessure and
the 1esidugeypssBar ti1dRad DALBRIR! I 368! aar%l%@@oweearmme et hyl
acetate | ayer was was er and sat ur at brine, dried over

anhydr 08% PeRptaSRUREaTH HoRy ehydrrd v38S1 | AMi@Radon THRECRLPEr AT ORAS1 O8Nt r at ed
under reducgd-Pressure andph by oltAined, r &Sl e cWasn Pilalchi 86l B ki caxgel
col um chr omat ogr aphy” ( hexane: ethyl acetate 90: 10 - 30: 70) to give the
title compd®ifl(1.63 g, yield 85% as a pal e-yel | ow anorphous form Thi's

was used for therpexe kBaed-inantWbhdt0Propaef Mimagnbas | hdenptiid fdteatimpn and
identification. [0282]

compound has an amino group, & carboxyl group, a hydroxy group or a
3¢ carbonyl group as a substituent, a protecting group generally used
in peptide chemistry and the like may be introduced into these
groups. By removing the protecting group as necessary after the
reaction, the object compeund can be obtained.
[0233]
35 Examples of the amino-protecting group include a formyl group,
a Ci¢ alkyl-carbonyl group {e.g., acetyl, propanoyl), a C; alkoxy-
carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl), a benzoyl

group, a Cs,3 aralkyl-carbonyl group (e.g., benzylcarbonyl), a Cias
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Ref erence Exanple 40 ethyl (2E)-3-{2--[3,5- 5

bi s(trifluoronethyl)phenyl]-1, 1-di oxi doi sot hi azol i di n-5-yl | prop-2- enoate
To a solution (10 m) of ethyl diethylphosphonoacetate (1.01 g) in

N, N- di met hyhf pyreui-da rvasyiadaedp sadigum Wyildgyéﬁﬂ%dyﬂ o+, 0.18 g) and the

IS i, ToIPRE-BGE PO iR Rabba S Ceot derom prozoue! e ESTBbRRRST ature Tor
2-[3,5-bi ﬁehnhirdimnonattwir)yrihgnwm sophtezlalyildyheurh- @albédt dehyde
11d|0X|d ) ef gr rou

N, Ndi nmet hy f“or a“g)m%g%%l . gp?ff%f h% rgnpﬁ ur e%\j\!ﬁé@c&%@}?&g uonger a ni trogen
at m)sphere:ratnetlmxﬂmnle'ﬁrpetmarrlwlﬁmyl]z Aimetthd pheaet g waseds quenched with
saturat ed SAIROLIBICALOT e SOLLbIAN ABthiTa 14eRctd o). ol prlvangbes,

partitione tween “et 'acetate and water. The organic Ia)ier was washed
with wat er{eagd, sh'tai{la'tlédalbi ithe, Lk edToRAS SAARDE it Es ORBEPRAYm sul fate, and

filtered. sﬂﬁétitﬁééc%g Yas, Cp@%&iﬁie%esuga%rctéadﬂm aDHESSHHTE atbhie a
obt ai ned resi due was purified by silica gel colum chromatography

(hexane: ety ah’é@%yatgéo%r Fo BitZp: HPPPaftd t e obEGi ned yel l ow solid was
recrystal l jigzad;f rom hexane- et hyl acet ate to give the title conmpound (0.43

g, yield 22% as a pale-yellow solid, 1H N 300 NMHz 3)6.1.3 , J =
7.2 Hz 3 H), 2FgTPles g thf §° fol)l‘P’?t@’ft”(l% gﬁ”&’n%n%%e, 213‘?179 a-%kg‘f‘gz
(m 2 g‘koﬁl@, a 42,28 a(fﬁlklizlwrofp 26 cﬁqn bénzy¥, 21#2yl?, H phéngB dmup) =

égf 2r gﬁce %35?‘?‘8?51%(‘%1 ﬁﬂ]#yj?, g{rfuf’3(% gDI Is_%jfr |ef4ﬁl%%rs%)3r'§hﬁ§fpﬁﬂe@ f]lL’QZBB]

1, 1- di oxi dhimeabhl strolviidihyb, Werpropaidamettylsdliyli obexdf- et hyl

(2E) - 3-

bi s(t H‘% u%ugcg d%ﬁ%)ﬁlsﬁlxli] al 1= d?lo]%n ot azoP| din- alWH arnc()jpth? lelnkc()aate
(0.32 g) dBtegiengdoums R@emﬁw@anﬂ@d@um 0% pald WEHWQM de
carbon (coptal 480080 2040 Ok I BdKaNGLouSS o 8L Ahuogh Rl
(3:1, 20 1%\/:\:2[388%%’%% gdhén er SQﬁlédraggér? at n(%?gﬁer ep’;(4 atm ?? 50C for 8
hr. The reths ldkesol ution was filtered with a menbrane filter (Advant ec,
0.5 p.m, syhe filtrate was concentrated to give the title conpound

(0 29 g, yreld 91% as a white solid. 1H NVR (300 MHz, 13)%:1.%%ét, J
= 7.2 HS 3 H), Exqpgles offhenhydrqyl-prekectingrgrqup 18¢iyde 3 us al¥vds' (m
1 H, 3. 72grod% 88 fanyd broud, L7tﬁﬂtyﬂ gEolp? 41,2 ddelk¥l 6drcup, (4.4, 7.63
(s, H) . [ 0284] Ref erence Exanp aﬁ 1 —carbonyl up e, acet
1-[2-(tri flP“?}bZrY&r)retﬁy#C)IBW ngF &/ raoF-’I gt gl oparponyl 93up (e P E5RESUnd
(3.72 9, ypeIrgEn6vY), wadenbbal neduby 0 @-y 5 Gral k¥ taratetiy | ggohenyd . doroni de

and &1y Cxipie ol e bz eied S Lo J 4l b Pelsiena,Bomi e
H, 2.16 -g2n@8 entrisudstiBubed si3yBlofamp 2¢19., 3r3geth@lsdivim 2 H), 4.41
- 4.59 t cF A3z, thoHL, 7.35
e
3- (tri f buylotrethyl 9ighvany| & pSeea sLkelivi- 3rebp THe ot-i t Fealomporrdl tre. 67ke),

1-[
| d 549 f s d
é'_ ﬁydr 54 ;?O yp(\% %3. ne@gé}eanglﬁnal(lE(r Libdarores hyyd Jipheny! siy-entden@n

selected from a halogen atom, a C;-¢ alkyl group, & C, alkoxy group,

N -

30 a nitro group and the like.
[0236]

Examples of the carbonyl-protecting group include a cyclic
acetal (e.g., 1,3-dioxane), a non-cyclic acetal (e.g., di-Ci alkyl
acetal) and the like.

35 [0237]

In addition, these protecting groups may be introduced or

removed according to a method known per se, for example, the method

described in Protective Groups in Organic Synthesis, John Wiley and
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simlar to that in Reference Exanple 1. 1H NWVR (300 MHz, CDC13)6:1.67 (br.
s, 1 H, 2.06 - 2.32(m 2 H, 203.24 - 3.33(m 1 H, 3.33-3.46 (m 1
H, 3.47 - 3.65 (In, 2 H, 4.52 - 4.70(m 1H, 6.61 - 6.81 (m 2 H, 6.91
(d, J = 7.%orkz,(1280) ,and 8De (tike] E:BnDlpl,ofl thp. m%’@@%]inaemcm engetiodanpl e
441[4(t tyl) ph I in onpaund (2. 71
g, yield 5 A#/ggfggt%%nédu v]lgyé%trlygl u% %%eztl h%fﬁéd 1:hg%rom e and

3- hydr oxyp§ﬂ?¢lollm| Hrfn%twdatm%@a@ﬁ‘ﬁﬁhl dilettfeb‘%tlfiidﬁmiﬂﬁnﬂéﬁ éﬂéﬁéedqixanpl e 1.

%HégNB 23 af%ﬂ@nuﬁlggéﬁéiel @Zléf%¥L%11y§ %%ﬂHée %ngJ, %IQ%?th§ﬁ§¥1 inloé&&@

(m
(br. s, % T—Blmeehstsg%dfl promiye; efs . )zaIH} by, 34449@( da Heducstl?nk&et@ I1d[0287]
Ref er ence Exanplke. 45 ethyl 3-[3,5-bis(trifluoronethyl)phenyl]-3-
cyanopr opanoat e 35A solution of 3,5-bis(trifluoromethyl)phenylacetonitrile
(8.30 9) ih%%atrahydrofuran (80 m) was cooled to -78C under an argon gas
atmosphere, and mesebipd @it OF. Ohdprkéedt Mnvent i sodntai hed anpetayhdosithazane

in tetrahydrof dd .0pWi_se. t th t f

i opui o SN R L AL GG Ol RaBe G197 A at® TOEFOR PEmPRE: Sd cool ed
to -78Cmagaa:asnrdtngttte s akahs dmonaspaddes etblylassolvacetateattiot§ g), and
the mxturg, was, st vérsqg% é’fv@n‘te@??e sfiﬁe%re % a&ﬁlgétlolhe reaction

sol uti on was partl I one Ween e éce e and watér, and the ethyl
acetate | ayesryadslhbetdgnw clkﬁ:qmttegremw satutle ddkbri e, tHe i etthegvband,

anhydr ous Hi@@%%%&:ﬁ!ﬂ? Laofmggen%mg,bt LI sereds The £ it sagef@eﬁg%e%%&a&fd

under reduced pressu ai ned residue was purif by silica gel
col utm chr BhRtisEtapisP (Wekbneiarhyl ackseatéonguxtuge -wifghout3pyokadiprsg. gi ve
the title g und(7 50 g, yleld 679 as a brown oil. 1H NVR (300 MHz,
CDC13)6 1.25 (t, = FDf 2.81 - 299 (m 1 H, 3.01 - 3.19 (m
111), 4.19 (q, zwkman thewonmounsl of £he pFesentinveniion §onbaiys ap gpriesl 1
H) . [0288]1§§ﬁé§¢f§r§$5¥éoﬁéaﬁ$&€3a4§eglolsomer or a rotamer, these are also
4-13, 5- blsétrlfluor nmet h ?Tgen p\é |d|n 2-._Qne %Iutlon of
cthyl 3-[ 3SSEHIREEEPT1UGrS PRI ERyH® 3753 gHndBy SRR B 7 2
obt ai ned | abfRefreriensea Biaght epAuandactatliagote aialheiex anddsaperationd g)
'n WEth%poﬁeéh(%% ka%n‘gﬁi ad %or example, when the compcund of the present
invention contains an optical isomer, an optical isomer resclved
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.
25 [0240]
The compound of the present invention may be a crystal.
Crystals of the compound of the presen:t invention (hereinafter
sometimes to be abbreviated as the crystals of the present
invention) can be produced by crystallization according to
30 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 calecrimetry)
device (SEIKCO, EXSTARAQ00) or the like.
35 In general, the melting points vary depending on the
measurement apparatuses, the measurement conditions and the like.
The crystal in the present specification may show different values

from the melting point described in the present specification, as
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20 sodi um borohydride (12.4 g) while the reaction solution was nai ntained
at not nore than 30C, and the m xture was stirred at roomtenperature for
18 hr. The reaction solution was concentrated under reduced pressure, and
‘the resi due WaSPHaAt FRTI0OAEY ‘BEPREARIHYP ITEECat £TEAH “W8F8r. The et hyl
acetate | ayer was VwedyWauhomerpMdn€5n$aﬁWO&t&d shpéfier ofi ed over

anhydrous magng H!J;‘cﬁéﬁlcég prl ”Q%Jés' . melg é\ga%f?t %o edﬁ?gce””at ed

under reduced pressure an tai ne r’e5| silica gel
col um- chr omats6gp kY (AexRirdcettAl ProRSTALRS 56-9- rSGharI@COk&W)LC%o gi ve the
tCi:)tcllg) gorrpoundabgoz@h@n, ﬁk@&ﬂb&ﬂf@n afie bl 1€ sﬂiﬂedlorﬁjq %tt:MMBy(?OO R/HZI—D

- ”1 ) m
3 74 - 3 96 (ITlpifﬁﬁfg di(q?us 1t li ?ﬁtre$é%21ufe§?l aiﬂa msd%ﬁfmfnt
[ 0289] Ref dPéhice Exarrpl e 47 met hyl
| 4-[3, 5-bi s(trifluofiumet-bylldhenyitrds é%@@ﬁ%@&om didtel aytd acethatge

To a solution of _4-[3,5-bis(trifluoraoneth hen rroI|d|n2 one (0.70
obt ai ned in Rgfji} [ %5 SETABY| Y NoKaT Fﬁ@’faf%#‘lﬁ%#ﬁ%mt 6 m) vvag addeg)

sodi um hydrip d&xp&0%enrloEkem)es CandgFoumderidrc 8xawdkrng, and the m xture was
stirred.for 30 m n.plorthe §9$H15'19nn¥\/%§e3é¥%€9erﬁsesﬁiéﬂp|1@£‘ £l FBRIDYLs were

br onpacet at e (0.54 g) in NNNdinethylformamde (5 m,), and the m xture was
stirred at roé’ﬁffcétt‘?ﬁ%rlﬁidﬁi‘ethleoif°]4lc1‘fﬁng'ﬂ?édjr"e’é’é‘ﬁ on was quenched with
saturated 5 armp4dlum chl oride solution and the solution was partitioned

between ethyl «aCatahe, Addy Vel Chac e OhGADY G hayer was washed wi th

saturated brine, over anhydrous magnesium sul fate, and filtered. The
filtrate wis EBHCSREF athddlenid8F Hdduced pressure and the obtai ned residue
was purifi ed by sddti: 0% gehascokupm chr omat ography 10 (hexane: ethyl acetate

90 : 10 - ; e o] und ( .6 Y eld.75%as a as a
pal e- brown 0| 2 Ef%i !\ﬁ%l‘-f?%ég ‘%@ﬁz %Dgf%% %’pg 96‘7?%}% H;;hjzseé’ﬂ /3 RB'04(m 1
H, 3.56 - 3Le&-(m1 H),3.72 - 3.83 (m1H), 3.77(s, 3 H, 3.86 - 3.97 (m1
Fﬂ, 3.99-4.10 solvent: SOLUTION A; 0.05% trifluorcacetic acid-containing water,

20 SOLUTION B; 0.04% trifluoroacetic acid-containing acetonitrile
gradient cycle: 0.00 min (SCLUTION A/SOLUTION B=20/10), 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=20/10}, 3.60 min {SOLUTION
A/SOLUTION B=90/10)

25 injection volume: 2 upL, flow rate: 0.5 mL/min, detection method:
Uv220 nm
MS conditions ionization method: ESI
{02431
Reference Example 1 1-[3,5-bis(triflucromethyl)phenyl]lpyrrolidin-3-

30 ol

A solution of 3,5-bis(trifluoromethyl)phenyl bromide (21.1 q),
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-

35 butoxide (10.6 g} in toluene (140 mlL) 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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(m1H,4.21-4.37(m 1 H), 7.76 (s, 15 2H), 7.81 (s, 1H). [ 0290]
Ref erence Exanple 48 1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3- one To
a solution of 1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin- 20 3-o0l (5.0 Q)
obt ai ned iextRetes@ncdehExengl ecktave. t Thetdndaadnbayek6wds gr)aSihﬁddWirlelt hyl

sul f oxi de s(ascurggg?"ﬁ%n%ddggle%y%gié?&h?‘dggg% r[E?réj gg_}rugrg Sqlqrfglch 7:1 98 g) under

| ce-cool i ng, he “m xt Ur'e was d then at room
t enper at urid lftere@0 Ahe Thignagacvdoroserutiasednasndamei F?%ﬂf@%ﬁ watween et hyl

acetate ar}g_lgg\@gga b@@qlggg f2 %9&5}5 Cckﬂr@%@fod’@a%h%%ﬁ&%n‘@'/é dﬂata%téf@

saturated ‘brine, dried over” anhydrous nagnesi um Sul fate, filtered. The
filtrate vl Sconéem¥ateddtitridner bHtice oppeasiir@3atdt ﬁ’éeéﬁt%ﬂﬁeésr esi due
was purlflﬂogyegéld@%tg@g col utm chromat ogr aphy (hexane: et hyI acetate 90 :

10 - 40 : e the titl d Id 71% as. 3Q a.b
oil. 1H vaﬁ o<3|%’|q\z/ e |5 glggg?fﬁjrng 1(Ha, 621%; y'fkﬁs @, 86 13)t 9 1% 0"

Hz, 4 H), $.88 s, 131>H)3 592433(&5 I H1 1) 029132 ReBes®nes Exnnp|4e649 et hyI
(2E/2)-(1-[3,5- 35

bis(triflu 'r%]rré{“hyjr )I‘Bheﬁyfi?pgﬁ’r 61 it -3 I(Fble]h@})ét hanoat e To a

sol uti oy (ﬂc&c;m]) of ethyl diet hyI phosphonoacet ate (1.24 g) in

N, N- di net or mam S 1S xdride(60%in oil, 0.22 g), and
the m xtur gﬁé:seng |1‘£rjxraénv@ groo gﬂpe dt'ure under a ‘

bls(trlfluoromethyl)phenyl]pyrrolldln—B vl}sulfanyl)acetate
To a solution of 1-{3,5-bis(trifluoromethyl)phenyl]pyrrolidin-
3-0l (13.2 ¢g) obtained in Reference Example 1l in pyridine (70 mL)

15 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

20 concentrated. To the obtained residue were added ethyl thioglycolate
(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

25 was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography
{hexane/ethyl acetate 100:0 - B0:20) to give the title compound
(6.83 g, vield 39%) as a colorless oil.

30 ‘H-NMR (360 MHz, CDCl:}&: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,

= 7,2 Hz, 2 H), 6.84 (s, 2 H), 7.12 (s, 1 H).
[0245]

35 Reference Example 3 methyl ({1i-[3,5-

bis{trifluoromethyl)phenylipyrrolidin-3-yi}sulfonyl)acetate
A solution of ({1-[3,5-bis{trifluorcmethyl)phenyl]lpyrrolidin-
3-yl}sulfanyl)acetic acid (500 mg) obtained in Example 1, methyl
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ni trogen atnosphere for 15 mn. To the solution was added 1-[3, 5-

bi s(trifluoronethyl)phenyl]pyrrolidin-3-one (1.50 g) obtained in Reference
Exanple 48 in N, N-dinethylformam de (10 mM) and the m xture was stirred at
room t enpebaide e(9BnﬁBr adnbbtmamnatarmﬂmeee{sw og) 1ihrN,NFhe reacti on was

quenched M&@ﬁ% "E‘%DHL)‘“Ua%hEQ#PeE‘d ¢! y&an@rte&g@rmarea@grtﬁe neaction

sol ution was parti 'oned between et acetate and water. The organic |ayer
was washe#abpgt trvagarededric §§@U¥Qﬂ@éobrmw’eturﬂﬂ e der MRS 88 magnesi um

sul fate, apd.{iddeledn é@h%lf hhirAle WA cepsed nated wehsneduaed pressure

and 10 the obtained residue was purified by silica gel colum
chr onat bgEaphyataseRaRRe otf}Pd R PBRYR T MagieHo™ S8R ER8 title

compound (13 d3r&h. Vil Fi61% td& wfa@r anczer:ft(}_&ﬁbdlﬂ xtrur@)saaltaoﬁadﬁﬂael | ow 0i | .
LC M5 ESI(+'1' mz; 386 (MtH) +, retentlontlg 11 m n; 6(I\/H—|)+ /5
P affpl

retenti on°PFfEASs E@Shﬁiﬁe iin0 9651 JXEFEF RIS § f’ssoag?ﬁ F1-[3,5-
l(Ji E/( tZ ;i E Illég_n@ﬂ@ietweh@b;e@ﬁdlﬂyr(em i) - Sncjlh:lhaCﬁﬁ.ﬂittﬁreAwasl mﬂmdoat etdoyl
2
bis(trifl &%PB%‘B(WF) BB My r %P 8i Fe P dBHE B ERS A E 02T YY® obt ai ned
i n Ref epepoeakxinplcardénated sb084 jaad, | addmtiecanlabmre( oSt axmatgeviaWeth ( 509 ,

0.20 g) in t hanol -tetr drof ur.an 2 S
hydr ogen at ﬁgsp%erteatcf aﬁ% or?anl lglgeirlrpwear%atgﬁggé(g E é#h{r%%ﬁe reerllc‘:at'l on
sol ution wasedi cbmetrednhwc&:tpu@t mygn@ﬁuaceuafastefaﬁadffﬂt@ﬁed t Fheufhlsiateca

gel . SiiGa0el, uns washed. W the elduk.ackiale t500: ) wanth ddiegti | trate

and washi ng were co e sol vent was évapor at ed under reduced
pressure tcolyinechipmatpyraphyorkpexant:€iByD apetpte| W99y 89:4)cEPo¥1ess oil .

30 1H 0, J isla2rt, dsHboloiess &r > 10-
>, 38( %/R(t%gz %%%%4@9(& y1 142717, 3sHE ﬂoz_ﬁjes é)gﬁiamsl H)

. 88(m 1H) ém?lll_‘)‘l;? 29 -
3.50(m 2 Hyl WMR;5308 Wrmci?%w 421@%q F-517(m Flle?H) 65482:( L1%s, 1
E‘)-( [0f2|9%] 4RGieiejls)CqﬁEXﬁﬁl ,£3542 _met3hysg &n,l({ll ;H][)S 5|8$ s, 3 H), 3T77 T
is(tri uororret yl )Yphenyl I pyrrolidin an ropanoat e itle
conmpound (0286 (B, "4y g 1804~ \ﬂ/ag &Ta?n@ f‘f‘gir?] T_Q(,QEP GR1F 6186 14,
[ 3, 5- bi s(tzrn;rﬁl uprzoveishyt )gphenyl ] pyrrol i di n-3-o0l obtained in Reference
Exanmple 1 @g t hyl 3-nmercaptopropionate by a nethod simlar to that in
Ref er erf@e ﬁgE 1H NMR (300 MHz, CDC13)5:1.98 - 2.17 (m 1 H), 2.34 -
2.53 (m Redprence Example 4 ethyl ({1-[3,5-bis(trifluoromethyl)phenyl]-2-

oxopyrrelidin-3-yl}sulfanyl)acetate
To a solution of 3,5-bis(trifluorcmethyl)aniline (17.0 g) and
triethylamine (13.9 mL) in tetrahydrofuran (500 mL) was added 2,4-

25 dibromobutanoyl chloride (10.0 mL), and the mixture was stirred at
room temperature for 3 hr. Water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated. The obtained

3p 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

35 anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated. To the obtained residue were added ethyl thioglycolate
(9.13 g), potassium carbonate (13.8 g) and N,N-dimethylformamide

{500 mL), and the mixture was stirred at 60°C for 3 hr. After
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2.60 - 2.71(m 2 H),2.84 -2.95 (m 2 H, 3.23 - 3.35 (m 1 H. 3.36 -
3.46(m 1 H),3.47-3.64 (m 2 H), 3.68 -3.80 (m 4 H), 5 6.84 (s,2H),
7.13(s, 1H).

cooling to room temperature, water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the

5 residue was purified by silica gel column chromatography
(hexang/ethyl acetate 95:5 - B80:20) to give the title compound (19.5
g, yield 64%) as a colorless oil.

‘H-NMR (300 MHz, CDCl;}&: 1.29 (t, J = 7.2 Hz, 3 H), 2.04 - 2.16 (m,
1 H), 2.63 - 2.70 (m, 1 H), 3.36 - 3.41 (m, 1 H), 3.84 - 4.08 {m, 4
10 HY, 4.21 (gq, J = 7.2 Hz, 2 H), 7.65 (s, 1 H), 8.14 (s, 2 H).
[0247]
Reference Example 5 ethyl ({1-[3,5-bis(trifluoromethyl}phenyl}-2-
oxopyrrolidin-3-yl}sulfinyl)acetate
2 solution of ethyl ({1-[3,5-bis(trifluoromethyl)phenyl]-2-

15 oxopyrrolidin-3-yl}sulfanyllacetate (3.0 g) obitained in Reference
Example 4 and m-chloroperbenzoic acid (1.7 g) in dichleoromethane (25
mL) was stirred at room temperature for 18 hr. To the reaction
mixture was added agqueous sodium hydregensulfite soclution, and the
mixture was extracted with ethyl acetate. Thé organic layer was

20 washed with saturated brine, dried over anhydrous magnesium sulfate,
and filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography {hexane/ethyl acetate
90:10 - 70:30) to give the title compound (1.8 g, vieid 5B%) as a
colorless oil.

25 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 - 7.6%2 (m, 1 B), 8.13 - B.15 (m, 2 H).
[0248]

Reference Example 6 ethyl ({1-[3,5-bis(trifluorcmethyl)phenyl]-2-
oxopyrrolidin-3-yl}sulfonyl)acetate

30 A solution of ethyl ({i-[3,5-bis{trifluoromethyl)phenyl]-2-
oxopyrrolidin-3-yllsulfanyl)acetate (3.0 g) obtained in Reference
Example 4 and m-chloroperbenzeic acid (3.48 g) in dichlorcomethane
(530 mL) was stirred at room temperature for 18 hr. To the reacticn
mixture was added aqueous sodium hydrogensulfite solution, and the

35 mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous magnesium sulfate,
and filtered. The filtrate was concentrated, and the residue was

purified by silica gel column chromatography (hexane/ethyl acetate
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[ 02941 Reference Exanple 52 1-[4-fluoro-2-
(trifluoronethyl)phenyl]pyrrolidin-3-o0l A solution of

1- brono-4-fluoro-2-(trifluoronethyl)benzene (4.6 10 @),

3- hydr oxypy®7idl i-dBae2q)1t6 give pakl i larchinpoackt(dt & §.193edg) 50%) as a

()-2,2" -bi sg{diphepylphosphino)-1, 1' - bi napht hyl (1.07 g) and cesium
car bonat e ?16 8 25 I n toluene was stirred under an argon gas

at nospher e Eat™MB85C Gl MHZ 6 CFﬂCls)ﬁéﬁt]er“cééi ihg e rigomt Bhpet-dtlure?- tmt@ has

added to the reagtion g8 xhure.mand she mxbupe wag) 15 ext rgeted wi bhyet hyl
acetate. The organl c layer was washed with saturat ed brine, dried over

anhydr ous #efmedi- 8% s-0at €5/ Znd) i Mt Br dd: THE f BrLfat® Wad) concent rat ed,

and the re @mgq was purified by silica gel colum chromat ography
(hexane/eth acetate 9 tg give the title conpound (3.58 g,
yiel d 84%FR %e”aenf@ %}“}Pﬁg} IEIER%F?'(%OO MHz, CDC13)5:1.88 - 2.03 (m 2
H, 2.14 - (Qriﬂubﬁbmétﬂjﬁ)pﬁez@&]p&rialidmn—z -4, 3.33- 3.41 (m 1 H), 3.41
-3.52 (m 1

7,08 - 2 7. 28 - 7 (m 1
5. [0205] 25 Relli SAELE iSRIRAbis 2 P 7idisr bl s Shralndf ol £
(trifl uor onesdmAH3)-fiemd-Rpytrof iubirom8tntl) benzene AndoBttydmmxgbyrrolidine
4-brono-1| - i fhyor ydr oxypyrrolidi ne
(3,56 g), Iaguafén%tﬁ né { éggtgﬁﬁ%&l?%%:%%éé%x%plé f
O-2,2" - ~tBh €84 @H@sp@ﬁ%)&ll -B3- ibpaphtihyl| 1 (28 572¢)1 aiwd deBl urd.30 -
car bonate £26, 8 81:%)1'}?) tal yene {220 i), was stifred yadgl anyar gtprsogqﬁr’
at nosphere at 90 16 'hr. After cooling fo roomterrperature
reaction nmixfur &-®8s f-1%€ef’d % Boufh’Zel ©t&2 &hd it Her celdt e Vva%z v{/ﬁ‘shéd
with ethylyacetate. The filtrate and washing were conbined and the sol ution
was washed with water and saturated brine, dried 35 over anhydrous
nmagnesi um §8F3¥%Ute, and filtered. The filtrate was concentrated, and the
resi due wagsepsidriceegkdnpisi Bi senygel({cof3nmuehs-ormt ogr aphy (hexane/ et hyl

o Foibo ol Do et S PRI gl 37
2.29(m 2 H), 3. 2B{«,tltTe ldbndodadl(H)43 g, yleld 169) was obtained from 1-[3-
20 fluoro—2—(trifluoromethyl)phenyl]pyrrolidin—3—ol obtained in
Reference Example 7 by a method similar to that in Reference Example
) . _
'H-NMR (300 MHz, CDCl;3)&:1.28 (t, J = 7.2 Hz, 3 H), 1.90 - 1.97 (m, 1
H), 2.33 - 2.39 {m, 1 H), 3.1% - 3.25 (m, 1H), 3.28 (s, 2 E), 3.35
25 - 3.43 (m, 2 H), 3.54 - 3.59 {(m, 1 H), 3.65 - 3.70 (m, 1 H), 4.21 (q,
= 7.2 Hz, 2 H), 6.6l - 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-
30 ol )

The title compound (6.84 g, yield 45%) was obtained from 1-
bromo-2,4-bis {trifluoromethyl)benzene and 3-hydroxypyrrolidine by a2
method similar to that in Reference Example 1.

H-NMR (300 MHz, CDC1:)3:1.78 (br, 1 H), 2.05 - 2.17 {m, 2 H), 3.32 -
35 3.45 (m, 2 H), 3.6%9 - 3.77 {m, 2 H), 4.58 - 4.5% (m, 1 H), 6.%3 (d,

J=28.7Hz, 1 H), 7.55 (d, g =8.7 Hz, 1 H}, 7.B1 (s, 1 H).

[0252]

Reference Example 10 ethyl ({1-[Z2,4-
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3.33(td, J =8.8,3.6 Hz, 1H), 3.40 (t, - 3.59(m2 H), J =9.4 Hz,1 H). 4.63
(br. s,1H), 6.54-6.70(m 2 H),7.05 5 [0296] Reference Exanple 54
1-[2-fluoro-4- (trifluoronethyl)phenyl]pyrrolidin-3-ol A sol ution of
1- br ono- 2-Bisudrd £ hudrtamet hvbrmmeyhybyheii die-I4.16 sg) farl~hgdetaegyrr ol i di ne

(1.5 g), palladi 137 _
()-2,2"-bis(di ph%{r%llt%os%%}n%g? é (% ng%ap#]lth I6%1 §7° ?btal egeglr%mml

car bonat e (Ae —815}tlilrflﬂlélf@eeiél}'@%h?m)l]\mgr@-‘ﬂdﬂ{ﬂea @hd@taaﬁe@\rlgbn gas

at mospher ez e r8nke fflamb8e NG - byALl RELIEROISERG1 40 ORALE SIPREAL Hfhe YRLAE JVAS
added to the reaction mxture, and the m xture was extracted wth ethyl
acetate.’ The organic | ayer was washed with 15 saturated brine, dried over
anhydrous wagnesiivn sukf aipel,pnd . kol tered= The 4, traf e was congantnat ed,
and the residue_was purified by silica gel colum chr omat o raph

(hexane/ ctyl Zadet ate 80:%0 + Bs. 350 15 gP v 1 e Ti 11 Cofo &94«238%0 0,
yi el d 66% a5 63 g:ﬁ,aﬁ sol.i g, 8[20— EHBG\IM& (309 M—E.zoCD@,lCﬁ)& 3. @3;*12( dz &) 7

Hz, 2 3. 57 : 61. - 1 2 H)
4. 51 - 991m(d 9 H‘G%Z 1y 4 éﬁ‘ “1 %7%155 %27 gt ’(m 55%"‘
[ 0297] ﬁef&ar=er.1c5 E:x,amplﬂe 55 1 [2-fl uoro 5- 25
(trifluoro 5@I)phenyl]pyrrolidin-3-o| A sol ution of

2- brono- 1-F1°U0ro-4-(trifluoronethyl)benzene (4.6 g), 3-hydroxypyrrolidine
(1.5 g), pzdfeadnoe(B4arpaeet hteghiyloB{ gy, 4-

()-2,2 b'ﬁﬂ'&&??ﬁé%@%ﬁ@ﬂ%@ﬁ-ﬁﬁ I A3RAL byl }éai’ rg)l)%gt%é' um

carbonate(1689 Into was stirre an argon gas 30
at-nosphere at 850 Gitl® dampopnd efl-2o6} i Yigelido 7ABbriase ppbrbnad éromegtdwivas

added tg tEﬁL—r[Qa@I—FJﬁ"ﬁt@lfl%zﬁame%ﬂglfﬁf‘en@lﬁﬁyfﬁ)l‘&@%n%;}l@%h@gaﬂ&lt)Qc@%@&’é
acetate. The argani c ayer was washed wt saturated brine dried over

anhydr ous TRIGIEEAUHR RAtPALRCe F¥ampie I &Y. 2 TREDCH Fimt@mWES ERAtcdnt r at ed,

and the resdfIenWaSE:RSPUr & | ed by silica gel colum chromat ography
hexane/ et hyl acet te 90:10 - 5) to giv he t|tIe co ound 2. 12
§/| el d 49% O%V\HHB'[ |CDC13)5 % ) t, Jg % % Hz, rT% él m,

1), 3.47 - 3.62 (m, 2 B), 3.82 (d, 3 = 7.2 Hz, 2 H), 4.02 (d, J =

20 7.2 Hz, 2 H), 4.19 - 4.32 (m, 3 H), 7.10 - 7.13 (m, 1 E), 7.63 -
7.66 (m, 1 ®), 7.84 (s, 1 H).
[0254]
Reference Example 12 ethyl 3-(pyrrolidin-3-yl)propancate

To a solution of ethyl diethylphosphonoacetate (15.9 g) in

25 tetrahydrofuran (200 mL) was added sodium hydride (60% in oil, 2.88
g) at room temperature, and the mixture was stirred for 30 min. To
the reaction mixture was added benzyl 3-formylpyrrolidine-1-
carboxylate (15.0 g} and the mixture was stirred for 4 hr. Water was
added to the reaction mixture, and the mixture was extracted with

30 ethyl acetate. The organic layer was washed with water and saturated
brine, dried over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated and the residue was dissclved in methancol
(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

35 hr. The reaction solution was allowed to cool to room temperature,
the reaction system was substituted by nitrogen, filtered, and the
solvent was evaporated to give the title compound (8.0 g, yield 73%)

as a colorless oil.
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1H NWVR (300 MHz, CDC13)5:1.67 (d, J = 4.3 Hz, 1 H, 1.96 - 2.23 (m 2 H),
3.35 - 3.49 (m 2 H, 3.56 - 3.76 (m 2 H), 449 - 4.65 (m 1 H), 6.79 -
6.88 (m 1 H, 6.88- 6.96 (m 1 H, 6.97 - 7.10 (m 1 H). [0298] Reference
Exanpl e 56HINIR- f30foMEz 3-CIB 16X :i1f.Raotomet Ky V) DHenyB] Byr rlokbdi nk S70l(m, 1

2- Fl uor o- 34y( t i £huor thyl ) ani,li 5. d i Byo an- 2- I(67
g) were sﬁ)rred%gt 1%6% p)éf %r}Hr’. 2 %erozc%)gl ﬁﬂ }}ﬂr’ogmﬁe%?gtmeé)%
reacti on m>@ureZwds faddédH}sfatiiuﬁétecB -AGudBuss sﬁidl &M< aikdborat e/ -SoHat i dn, and
the m xturg wasshoapgxtnagied with ethyl acetate. The organic |ayer was
washed with 'saturated brine, dried over anhydrous magnesi um sul fate, and
filtered. M¥e5filtrate was concentrated, and the residue was purified by

silica geIRec@rgHBecﬂ%ﬁ?gogj aeQIB_y,l(ﬁlepqar[nggrwﬂo_@cet ate 90:10 - 50:50) to
. yield 27 as a /5 ale yel | ow solid.

glvethetltle CO% /%

"H NVR ( 306F éBY% phesy ]BYHJOJ—ldéns F&l}PEOH?n 94" - 2.24 (m 2 H),
3.34 - 3.52 (m TheHk it Be Gdmpodnd 7(A.10 g2 ¥)e1d4 6D8) (Wals. oBtailndd) frém86- (M
J=8.3, 8 O.Hz, 1

H) . Zb [b oRifgg%ﬁﬁge%Eﬁgfﬁﬁ%goggmeéﬁyl§benzeﬂe anEDéthle% Qp?rrolld§n—3—
1-[ 2, 4- b s¢)pirbbansoreeobyk)pheny RefericedErarleoll?2 by a mAtkod wimdhaof

1- br onmo- 2, rlf o] ne 4 45 3- hydr ox rrolidine (1.2
g). pall adi u%{llal) ace et%% ‘("‘ig%‘a}“ ? Zf(e ( 9). ydr oxypy (

2,2 -bi s( &Hpﬁﬁhy(?gﬂ@omﬁm n&)c1i) a: 1. anmphtuhyFl 7¢848z,m§) Handl -&&s i um Tar(benat e
(13 6 Q) 1i6mht ql Y t 78% rﬂm) yas, st2| ﬁﬁed éjrkqler anlaﬁ)goa gas_ aztggsglqer; Fﬁt
er

85C for cooling to roomterrperature water was a tot
reacti on md»&lrle, amd &-eHar xt e Wad3exti-dét da wh tH eyt Ebetlare’-THE,

organi c,J ayer wassyashedswihh 139)sag wated Hiine, 105] edy o¥er Ay drLous
nmagnesi um sul'fate, and filtered. The filtrate was concentrated, and the

resi due wa® purified by silica gel colum chronmatography (hexane/ et hyl
acetate 90;ddke) 65:35) to give the title corrpound (3 28 g, yield 79% as a
brown oi l 35"HN,35§;§300M_|Z CDC13)5: 1. 66 4.2 Hz, 1 H), 1.97 -
2.25 (m Rehereacs ixauple 4 Aphvizdpyl- [2-ght ‘2'3F|) 4.49-4.70(m 1 H), 6.94
(d,J = 9. 1¢Afllokpmethyl) phenyl ] pyrrolidin-3-yl}propanoate

20 The title compound (895 mg, vield 13%) was obtained from 1-
bromo-2-chloro-3- (trifiuvoromethyl)benzene and ethyl 3-(pyrrolidin-3-
yvl)propancate cbtained in Reference Example 12 by a method similar
to that in Reference Example 1. _

'H-NMR (300 MHz, CDCl3)5:1.26 (t, J = 7.2 Hz, 3 H), 1.57 ~ 1.64 (m, 1

25 H), 1.78 - 1.85 (m, 2 H), 2.10 - 2.27 (m, 2 H), 2.35 - 2,40 {m, 2 H),
3.18 - 3.23 (m, 1 H), 3.27 - 3.34 {m, 1 H}, 3.37 - 3.43 (m, 1 BH),
3.53 - 3.61 (m, 1 H}, 4.14 (q, T = 7.2 Bz, 2 H), 7.02 - 7.06 (m, 1
H)Y, 7.17 - 7.20 (m, 2 H).

[0257]

30 Reference Example 15 tert-butyl ({1-[3,5-

bis (trifluoromethyl)phenyl]lpyrrolidin-3-ylloxy}acetate

A suspension of sodium hydride (cil 60%, 1.34 g) in
tetrahydrofuran (50 mL) was ice—ceocled. A solution of 1-[3,5-
bis (triflucromethyl)phenyllpyrrolidin~-3-cl (5.0 g) obtained in

35 Reference Example 1 in tetrahydrofuran (100 mL) was added dropwise,
and the mixture was stirred for 30 min. To the mixture was added
tert-butyl bromoacetate (0.59 g), and the mixture was stirred at 55°C

for 16 hr. The reaction mixture was allowed to cocl to room
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7.56 (dd,J=8.7, 1.9 Hz,1 H),7.82 (s, 1 H). [ 0300] Reference Exanple

58 N-[3-brono-5-(trifluoronethyl)phenyljacetam de To a solution of

3-brono-5-(trifluoromethyl)aniline (10 g) in pyridine (50 mL) was added

aceti ¢ anhyshpedet{®e,6 sgruastHCaquacit Rembnimm tokierivdes Q0 mkedvast addedn

t enper at ur r n t

hydr ochl orelle'[}:CI ca&?:ll l)p{ure g peaar%glci’ﬁnéﬁ égeﬁ%%ﬂ\%gggx%%ttgd?gm@q %M) HaTer

acetate. THROOmani @hﬁayfeqanmsl@\meféswfﬁﬁeﬂvmi]@r&iﬂﬂréﬁ?‘é Lding @Jalt&‘tﬂﬂr at ed

aqueous SO&&H“aHMQ&Rﬂ%”&Q{;M&%esﬁPﬂEé OQndafh_Cit%i‘EHratTﬁg brifiecedrded over

i 0 anhydrous ma%nem umsuffate, and filtered. The filtrate was concentrated

to give % eOnGertEaRshPpOdRE Teicgd PraAsEIg - q Rt Os’t%@e& WRPtWeSSHPFd. 1H NWR

( 300 'VHZ 91%@)95 By ZL168a l"DcolMQ:l‘erfnat@gra%h'?‘) ,(he?xa‘h%/(aﬁhyﬂ- ddetate 68 (s,
15 [0301] Reference Exa

N-[3 br om)1 Cerif Lr’tﬂ)oﬁ@t%’y‘f‘-‘i FRENTALTLENTRERSA r@’cé?aﬁ?o% yield 45&] 3553 uti on

of N-[3- brm@eliéwld‘llluoronet hyl ) phenyl ] acetam de (6.6 g) obtained in

Ref erence 120 ampl e (,7 add di y de, (80% i n
oil, 1.22 ¢y % cg)é’g;/{:% #Sxt(%rrﬁlag :{j gdgzmr?‘ g%‘b grature
for 10 rd n3 enet(hyl4m)o,d|4d93(45,9&Hg) 08 added) @andlHhe 6usbt Yse zzlﬂs §titred
at roomte er%nure for 16 hr. To the reaction m xture was added saturated
aqueous a ni‘um chl ori de solution, and the m xture 25 was concentrat ed,
and partit[@®d between water and ethyl acetate. The organic |ayer was
washed wit LN rize v, gnes) maufahe nd
filtered. ]%1 feg tra?aérg\%as?goﬁc[gntgrlgjfsg&ﬁ@w%%éﬁﬁggt|tIglicorrpo%z%é f%ﬁ37 g,
yield 92%2zne yellow oil. 30 1H NMR (300 MHz, CDC13)5:1.96 (br. s,

3.30 (5,53 H, Tf3 6S1udidd of73,55‘3—};;(1%1(tﬂ=iﬂ)uorEmZéh3(1§anlll:ﬂe (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 soclution was added ethyl acetate,
and the mixture was washed with water and saturated brine, dried
20 over anhydrous sodium sulfate, and concentrated under reduced
pressure. The residue was dissolved in N,N-dimethylformamide (2590
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
25 saturated brine, and dried over sodium sulfate. The sclvent was
concentrated under reduced pressure to give the title compound as a
white solid (7.0 g, yield 26%).
'H-NMR (300 MHz, CDCl;)5:3.46 (t, J = 7.8 Hz, 2 H), 3.99 (¢, J = 7.8
Hz, 2 H), 7.45 (s, 1 H), 7.61 (s, 1 H), 8.19 (s, 2 H).
30 [0259]
Reference Example 17 ethyl 3-{3-[3,5-bis(trifluorcmethyl)phenyl]-2-
oxcimidazolidin-l-yl}propancate
To a sclution of 1-{3,5-
bis (trifluoromethyl)phenyl]imidazolidin-2-cne (0.30 g) obtained in
35 Reference Example 16 and ethyl 3-bromopropicnate (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-bromopropicnate (100
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[ 0302] Reference Exanple 60 N-[3-(3-hydroxypyrrolidin-I-yl)-5-
(trifluoronethyl)phenyl]-N nethyl acetam de 35A sol ution of

N-[ 3-bromo-5-(trifluoronethyl)phenyl]-N nethyl acetam de (6.37 g) obtained
in Refer ermﬁ Enarmicauﬁﬂhyﬂndwdﬁos(ynymmt i % mgy) ( latid g—;ne paktadi wagl |)

acetate (2 ) b| s(di nyI hi n9)-. 1.1 - ht hyI s))
and cesi urﬁ ngéo‘ﬁé lé]O(C_LQfoé) % toI %n]é a(c%b B m) Ik |rre§ aﬁgargon
gas at nosptemsont t@@@rﬁbnr% Sart.uIN‘-QCéraq@@@ll?r rRgmpp i shlosaper @t%rﬂél Wi er
was added%ﬁetdheaﬁc§ 'QQaétafgnuwa@fgd wrageccmeétn'i'!EQtél@%n%Erﬁ&itﬁ@thh et hyl

acetate e or anlc ayer was washed with 5 saturated brine, dried over
anhydr ous L?Mijﬁé@ﬁumT§u‘Fh1%1t®taaﬁ@ldfliqstléﬁéd”asTﬁédWI"fartétre RS OEnBERFILA ed,

and the regidugryas.uiithed iy abbisa . gefhe(”élrﬁﬁﬂl@ma?%t@ﬁ 3RBYed with
(hexane/ ethyl acetate 34:66 - “0: 100) to give the title conpound (5.02 g,

yi el d 859%)SHIrZRa| REiper | 8% abIovar ?@YPIIPWWSW THERST1520E 92(s, 3
H , 2. 01 3Hi13e2éd3. 3Nt iHdnade34as. 4Rckharatdd 4nd6f Medtcdd H)rdEs46és, the

H, 6. 70- 1%%&%%%31%ﬁg%ﬁfﬁgg%hgﬁggééd%@P%i?iéﬁ&%hzcggmmgt%éoégQégfgghy [0303]

Ref erence

(trifl ugfcnuﬁﬂaﬁb)é&nymybhéaatxnaplﬁnrnwnrnmpmotdrgive the tiAleototpoamdofilsl

3- br ono- 5- xét”” Xl )benEmf aci l(10 g), thionorpholine (5.0 g),

HOBt (7.4 4 adt’ 5 56 PIPR Setohitrile (113 ni) was stirred at room
t enper at ur8i-fwRr ﬂ:ﬁJOhMHsz:mdie)&szealcmomtm&Fuffel.‘w\asa,aadIén Jatdr &t ed aqueous

sodi um 20 EY&I %%hegaﬁ)bogagg sof l,}t2 ’P—zﬁét?esd“ _X{UpS M@s e raLptlgd eivl th

et hyl acetate. or'dani ¢ | ayer dWth saturat’e r|ne drled
over anhdeOﬂs7 ﬁﬁghaslmﬁﬂsuﬁfalt e(sfahcﬂ)fn Bt.8¢etE, EhB)filtrate was

concent r.at dQ give the title conpound (12.3 g, yield 94% a yellow oil.
25 1H FSOOM—lz CDC13)5261 br. s, 2 H, 2.73 (br. s, 2 H, 3.66 (br.
s, 2 H), 4Rafleqepre Bxamplp) 18 7(FB-1-¥3590 (m 1 H), 7.69 - 7.72 (m 1 H),

7.81 - 7. 84 4 MBrik1 D roneQ304 phe 1R§§ﬁf@lq<a@nEzadmol e 62
1-[ 3- (t hi omor phol i n- 4-yl car 30

(t rifl uoromet hyI 2} p‘q@éﬁ{ﬂ_inbﬁfr §|, q:ﬁ (é:_r&ﬁluoromethyl)phenyl bromide (44.0 g),
(8) -3-hydroxypyrrolidine hydrochloride {(17.8 g},

20 tris(dibenzylideneacetone)dipalladium(0) (5.88 g), (¥)-2,2"-
bis{diphenylphosphino}-1,1"~binaphthyl (8.00 g) and sodium tert-
butoxide (36.0 g) in toluene (280 mL) was refluxed with stirring
under an argon gas atmosphere for 16 hr. After cooling to room
temperature, water was added to the reaction mixture, and the

.25 mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous sodium sulfate,
and filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (petroleum ether:ethyl
acetate 20:1 - 2:1) to give the title compound (12.0 g, yield 28%)

30 as a white solid.

'H-NMR (300 MHz, CDCl3)8:1.67 (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 E), 4.55 -
4.81 (m, 1 H), .87 (s, 2 H), 7.13 (s, 1 H).

[0261]

35 Reference Example 19 (3R)-1-[3,5-
bis{trifluoromethyl)phenyl]pyrrolidin-3-cl

A mixed solution of 3,5-bis(trifluoromethyl)phenyl bromide
{22.0 g), (R)-3-hydroxypyrrolidine hydrcchloride {9.23 g),
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A sol ution of 4-{[ 3-brono-5-
(trifluoronethyl)phenyl]carbonyl)thionorpholine (5.0 g) obtained in

Ref erence Exanple 61, 3-hydroxypyrrolidine (1.35 g), palladiumll) acetate
(158. 5 ng)palled2u@{EDI sx(:eltqvﬂ:mn(;@l phosphi (R0} 2 13 Fhibi(dapirnyy bh8$pH(i884-ngy) and
cesi um carp %[”agg%égﬁﬁh%i 9' HE8< e( ﬂom”hérﬁ’éé%%tét Ui &d Iggnﬁ'x?rto%eﬁégon gas

at nospher e a At & - cool t'o room tenperatire, water was
added to t &0 @éttlo‘h-dxpx@w e{108nyL} h@SmS%iLEFF@ waderxan acged dx h et hyl

acetate. Thearganle,d el ciasoupshog i S aal 2edebid neve dihecver

anhydr ous magnesium sul I'trate was Concentrated,

and t he 5 eBi 1@t Rasa ESheR ) SRIPEATegeP ittt @i CRFDIMOSHPAHNEE

(hexanel et fyl 2685 8l Ki:ol 801 £a1Q, 1003 10 t@i-¥e. t@ﬁetfitltﬁ‘ta%@n@é)émd (5.56 g,
yi el d quant. ) as a pal e-yel |l ow SO|Id 1H NVR_ (300 M CDClB)S 1.94(d,J -

4.2 H, 1 morzcemrat%dfz?pﬁ] the pesaduy s Purstigd by gatifa 9gl’ eolywg oo
3.33 (m lchHomaBodBaphy: 466Prdlddh. eBhahb: ethgl S8ddBatdH) 031 66GLIL) st gifre 4. 01

(br. s, 2 Eﬂé‘%&%Zé463§§ogghlt?3.@'g? 1efH{%1g 7§§ a white solid.

10 'H-NMR (300 MHz, CDCl,)3:1.74 (br, 1 H), 2.06 - 2.31 (m, 2 H), 3.28 -
3.38 (m, 1 H), 3.3 - 3.50 (m, 1 H), 3.50 - 3.66 (m, 2 H), 4.61 -
4.73 (m, 1 H), 6.87 (s, 2 H), 7.12 (s, 1 H).

[0262]
Reference Example 20 4—[3,5—bis(trifluoromethyl)phenyljfuran—2—

15 carbaldehyde .

A solution of 3,5-bis(trifluoromethyl)}phenylboronic acid (8.84
g), 4-bromo-2-furaldehyde {5.0 g), 2M agueous sodium carbonate
solution (71.4 mlL), tetrakis(triphenylphosphine)palladium(0) (1.65
g) in i,2-dimethoxyethane (300 mL) was stirred under an argon gas

20 atmosphere at 90°C for 16 hr. After cooling to room temperature, the
reaction mixture was concentrated, water was added, and the mixture
‘'was extracted with ethyl acetate. The crganic layer was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the residue was

25 purified by silica gel column chromatography (hexane:ethyl acetate
98:2 — 90:10) to give the title compound (7.26 g, yield 82%) as a
white solid.

'H-NMR (300 MHz, CDCl;)5:7.58 (s, 1 H), 7.86 (s, 1 E), 7.93 (s, 2 H),
8.09 (s, 1 H), 9.76 (s, 1 H).

30 [0263]

Reference Example 21 ethyl (2E)-3-{4-[3,5~
bis(trifluoromethyl)phenyl]furan-2-yl}prop-2-enoate

To a solution of 4-[3,5-bis(triflucromethyl)phenyl]furan-2-
carbaldehyde (2.70 g) obtained in Reference Example 20 and ethyl

35 diethylphosphoncacetate {2.16 g) in tetrahydrofuran (50 mL) was
added sodium hydride (60% in o0il, 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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1 H,6.84 (s, /01 H). [0305] Reference Exanple 63 4-{[ 3-brono-5-

(trifl uororret hyl ) phenyl ] car bonyl | t hi onor phol i ne 1-oxide To a sol ution of
4-{[3-bromo-5- 15 (trifluoronethyl)phenyllcarbonylithionmorpholine (4.5 g)
obt ai ned isrrReherenet Edanptaiwtdi preceirene o1 F0e mhtajnsd artkidduaguedus
sol ution (1f c%dmt Qranend rﬁ%ﬁzgr&% teg{@ggct@r kit K@) Bbefte . anthd he
m xt ure was |rect " stirred at . The reacti on m xture was
extract ed s¥gariet h?ﬂ’ela@éﬁa‘b’@heﬁh@l’élr* g%ﬁuéaF%@/é’rrl\ﬂﬁs Heise @VRF t3RYgrous

sat urat ed Ui Rl L0 QUET 2N Y HEOHS: MBGRE S 1U - S H fv%tsecoﬁé%ﬂcﬂaltbérﬁﬂ The
filtrate was concentrated, and the residue was ur| fied b¥m5| lica

col umm Ghr®e GgPabty qlteRarryict hyThlécgﬁatJée%WS pllized166 tIE?XGP@e

title conpoundte2:8%Gre Yhel ©h84% crsoundpabesyel,l oneanorgzhoss 4 ahite25

1H NVR (300 MHz, CDCI3)5:2.88 (br. s, 4 Hy, 3.70 (br. s, 1 H), 4.12 (br. s,
2 H), 4.585Wd s, 1 H, 7.60- 7.64(m 1 H, 7.73- 7.77 (m 1 H), 7.85 -
7.89 (m I'sHhwr[ 0806MHz, ciRabpsance Exanpl-=e 7646 Hz, 3 H), 4.27 (q, J =

(1t§|3fl[1(1(%ro ﬂ]n%{”) goiﬂylh% Erﬁyl)cagpoqﬁxllz §H)’A %8P uton &1 4 14[6 ‘B¢ ofro- 5-

(trifluororerhyl ¥phehy)l,car ®@nid,) Lhitbnot.BlRols ne Foxi de (2. 99 g) obtained
in Referen anpl e 63, 3-hydroxypyrrolidine (774 ng), palladiun(ll)
acetate (9 &;j ()-2, 2" -bis(di phenyl phosphino)-1,1" - 35 bi napht hyl (504
nmg) and ceEﬂziﬁne@aebme( 72 24yl B-&4mi3ed sol vent of toluene (40 m) and
DMF (15 mﬂlgﬂ&%ﬁ&haﬁ%&tﬂw%hea}mqwcgeya}%&o%m&hwp@épa%@&éor 16 hr.
After coolihg to roomtenperature, reaction m xture was concentrated,
water was added T® & Felpb:erd¢e, Et%bh]d (tzﬁ’é AT idUeSwas extracted with et hyl

acetate,; They Hfﬂ%’ih&r&@{:%&lw@% ?'@anﬂui—lﬂrﬁﬁiéﬁ@t—@ﬂoﬂé n&oodiged over
anhydr ous magnesi um sul f ate, |tered. The filtrate was concentrated,

and the reSPRi®efadr pRAGTERES bei8§iP|1FC%l g AcBEXRFh SOV Sat Ty PAPRTPY étShyI 5
acet at e/ megphansla 208y 0 ace&ataomti @Lgl V&s tdieleti 10% proMpelny cb2bd® g, yield

69% as a white solid. 1H 5:1.87 (d 2. 27
(m 2 H), CYF2IPIpg wter rq)"wge L5 30 £a) - ; #8 H i i A b %HQEE%tLH“dEE

8.7, 3.4 Hgyddoddn, aBmdsbherd. 62 um) atl—&oonﬁ t%ﬁpéirrturs fdr Ky hr4. Ilzle( br. 2
H, lo 4.57 68, (S (s, 1
) 6008 (oAt SyBe e r i R e e P RE S SR R b OnfR
(trifluor orelvsdt) phenyvdmethadesuldionani &j:@rEEI@DI@IS@tL&WW odf the title

3- br ano- 5- t i 1 i (50 M) was added
met hanesul %&%‘%dn%ﬁl(gwd@ é&g%é % § g%gg do OP éés?noggure was stirred at
room t enpek@ti§ EIdr) 1r6/2hr 38$h@ﬁrHéact1rQi'+¢nf’ﬁ’-§w Lﬁﬂélewasﬁ%éfﬁ@ent rated,

sat ur at ed AFHEOUS sodi um hydr ogencar bonate sol uti on was added, and t he

m xture was extracted
25 Reference Example 23 1-[4-chloro-3-

|

{trifluoromethyl)phenyl]pyrrolidin-3-ol

The title compound (B8.56 g, yield 20%) was obtained from
bromo-4-chloro-3- (trifluoromethyl)benzene and 3-hydroxypyrrolidine
by a method similar to that in Reference Example 1.

30 ‘H-NMR (300 MHz, CDCl;)8:1.67 (br, 1 H), 2.02 - 2.2% (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]

35 Reference Example 24 1-[4-chlioro-3-

{trifluoromethyl)phenyl]lpyrrolidin-3-yl 4-methylbenzenesulfonate
To a solution of 1—[4—chloro—3—

(trifluoromethyl)phenyl]pyrrolidin-3-ol (3.0 ¢g) obtained in
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20 with ethyl acetate. The organic | ayer was washed with 1M hydrochloric
acid and saturated brine, dried over anhydrous nagnesi um sul fate, and
filtered. The filtrate was concentrated to give the title conpound (13.4 g,
yi el d quanieferasc@ mameiyetd aw pokidhine?524 HiNVRag 398 ddHp -t EDER)E1 Bordfl ( s,

3 H. 6 71@_31517%" gg é%ré’ g}, l_grid 71:h%91n£;§tur]é tl:rgé s7t'i?::1)’:ea EZ‘C 6r%ognn]:ergpe@atu[:g 308]

Ref er ence
N[ 3- br onpeda= (Uer b | udhenetdntlippheiwtijreNaeds dnretheaiesul Febemmiwie 3¢l 4o

0y obt ai necP AoRbTE eRes Ead e e A R B R e e (O 77
hydri de § 688¢anicol éyer]l wasgyasited)@itTratusated SFinext dried\a¥estanhyeEowt r oom

tenperat urﬁagfn%rsialgdéﬂélﬁatg?t gyci f'l@géf'&j( 4T1§e3 %tﬁ@@e megon@&g:rta.la@d?iﬁnd

m xture was stirre roomtenperature for r. To the reaction mxture
was added ket weaidee a@ﬁeé%l%ﬂ@gﬁh’u%@ﬂaogﬁhe‘:%“ﬂt FlOFPmaiRETIRRY ni xt ure was

concentrat gk, ARd. Pt ialbboRed fetveemakercand vt yé wicakatempoli@ or ganic

| ayer was washed wi t'h saturated brine, 1H NVR(300 MHz, CDC13)5:1.91(br.s, 1
H),2.06 - D3 fy2vipld 77%) wp(bisefrvEta653. 34(m 1 H), 3. 32(s, 3

H) , 3. 34;3. 26k (3003 mHY, def= s £00m 1H) . B GR( s2 ), 6. 45( &,1H) 56, 80(s, 1

3.61 {(m, 4 H), 5.13 - 5.34 (m, 1 H), 6.47 - 6.56 (m, 1 H), 6.66 -
6.71 {m, 1 H), 7.23 - 7.30 {m, 1 H), 7.35 (m, 2 H), 7.72 {m, 2 H).
[0267]
S0 Reference Example 25 ethyl ({1-[4-chloro-3-
15 {triflucromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate
To a solution of l-[4-chloro-3-

(trifluoromethyl)phenyl]pyrrolidin~-3-yl 4-methylbenzenesulfonate
(3.65 g) obtained in Reference Example 24 in N,N-dimethylfocrmamide
(20 mL) were added ethyl thioglycolate (1.26 g) and potassium

20 carbonate (5.92 g), and the mixture was stirred at 120°C for 3 hr.
After cooling to room temperature, the reaction mixture was
concentrated, water was added, and the mixture was extracted with
ethyl acetate. The organic layer was washed with saturated brine,
dried over anhydrous magnesium sulfate, and filtered. The filtrate

25 was concentrated, and the residue was purified by silica gel column
chromatography (hexane:ethyl acetate 95:5 - 80:20) to give the title
compound (2.95 g, yield 92%) as a yellow oil.
H-NMR (300 MHz, CDCls}&:1.31 (t, J = 7.1 Hz, 3 H), 1.97 - 2.16 (m, 1
H), 2.35 - 2.51 (m, 1 H), 3.16 - 3.41 (m, 4 H), 3.41 - 3.54 (m, 1 H},

3 3.62 - 3.76 {(m, 2 B), 4.22 (g, J =7.1 Hz, 2 H), 6.53 - 6.61 (m, 1
H), 6.74 - 6.80 (m, 1 H}, 7.23 - 7.34 (m, 1 H).
[0268]
Reference Example 26 1-[2-chioro-3-
(trifluoromethyl)phenyl]lpyrrolidin-3-ol and 1-[3-

35 (trifluoromethyl)phenyllpyrrolidin-3-ol

A mixture of 1-[2-chloro-3-({triflucromethyl)phenyl]lpyrrolidin-

3-0l and 1-[3-(trifluoromethyl)phenyl]lpyrrolidin~3-ol was obtained

as a brown oil (8.08 g, yield 90%) from l-bromo-2-chloro-3-
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120 120 d over anhydrous magnesium sul fate, and filtered. The filtrate
was concentrated to give the title conmpound (7.19 g, yield quant.) as a

yel |l ow oil. 1H NWR (300 MHz, CDC13)6:2.90 (s, 3 H, 3.36 (s, 3 H,
7.58 (s, 1l(tdir190Fe@iry3)bdntdne &nd B<{SdrdxiPyrAc0309ie Ref aremamdExanpl e 67

N-[ 3- (3- hydr pyrrolldln

(trifluor oﬁ’é‘f% Periift] 2R %%%‘F}?Pﬁ%t%ﬁ?%ﬁl tondRid'aR $6F0TGn tBF next

N[ 3-br onoréac(ttlbnfdauammepbyfc)mhegyﬁ}rﬂﬂerlﬁumﬂWtMhanesul fonam de (7.19
g) obtai neE 'é‘é Ref erence Exanpl e 66, 3-hydroxypyrrolidine (1.71 Qg),

pal | adi unt 9% dcetate (221 my), ()-

- 2, 2f - bi s{ dhepfmrpkcphospipleo}? 11-Ar2-ghbaphtshyl (1. 23 g) and cesium carbonate

(19.3 g) 1%“%1%3&’1%?981114&139 gﬁgnqﬁ Lo14 80 -4ngers an AL ook Qa8 a1 Amskhes g at

85C for ter ¢ oomterrperature 15 water was added to the
reaction ni'xi?u-r(érlﬁhdbltoﬁ@thfkmhe@waéﬂlﬂéé@‘eﬂ'm fh ethyl acetate. The
organi ¢ | ayerpasnvasdied swhife saturated brine, dried over anhydrous

nmagnesi um su fate and filtered. The filtrate was concentrated, and the

resi due was pur ﬂhr‘é‘étﬁijesﬁ’# |1Gézg‘é‘111f€6’l‘émﬁt@tﬁlﬁﬁﬁ%"gﬁl’é’&h?h%%%é’ﬁéf%ﬂﬂﬂn‘

acet at ;203331 Glmet By chOs@ll ARt Beartd t1I_@3corrpound (5 45 g, yield 82% as
a brown anorphous form 0315‘}]{ Ref erence # }rlrrg 5- t
(trifluor oﬁé’fmufﬁﬁ%‘?ﬁ}mlé?}n? Hevgralyfing: BiY _- 2 ?‘? IH?(?FB tMAFaR?T i ne

(5.0 9) andbﬂa:éhedBQsdhrtirt@rrabysmsZwl314_:; 8§1g)dv@93 stont reechiatudD@E fler 3
hr. After ol.i.n er t he reagtign xtug s added
sat ur at ed g% g sgd }if’g%?] t?‘@%@ll‘?ﬂﬁ&ﬁyrml %ﬁ“ gn‘?iﬂ ure vv!aysvaext ract ed
Wi-t h et hyl (acetlabeonditeylo phany ] dvayel idias-3wad harkainel SatRefatredcdri ne,
dried oyer annydrgus, ”%9%%3118&”5%5{1153%9 o acg, t3§nf éf%?:&ﬁ@'? mﬁaié'éi at g, Mas

concentllate and “Che resirdue” was pur i |ca

chr omat ographWS(eldeianetlf@t Myktaw%mengﬁlﬂ?@ut B@EM}MP@ fintderhe title
conpound ( pl%c é&gﬁd 229 as a brown oil. 1H NWR (300 MHz, CDC13)45:1.66
(br. s, 0] 2. 27 m2H),323-332m1H),338 td, J =
8.8, 3.4 H?ec MS [BST (8) w/'z: 3869(M) p nerensien Yipe 2574 mipy 480 6BHES, 1 H),

6.80 (t, retént%oﬁztuﬁe@ 74TmP2. (s, 1 H. 5 [0311] Reference Exanple 69
1- [ 3- net hox (trifluoromethyl). phenyl]pyrrolidin-3-ol

3- Met ho%§- ggg"{{}], fluoromethyl )aniline (15.0 g) and 1, 4- di bronmobut an-2- ol

(18.3 g) WagkeeSdrder efaii1c108Ce{wy1 a{hlf-[z-/kfhtlaﬁ;o#@- cool i ng to room
t enper at ur

to the reaction ture S ed aqueous sodi um
car bonat e éEFhftJl”@ﬁomﬁwjt}ﬁg‘eﬁynlzfﬁfrréov}sém@l% ggfléjg% ?ha‘é‘? ® acetate. The
organi ¢ | ayer washaeashead m:ﬁ;isbw‘nalt t(JIaIEe@ briek) adri ewzo\udrtadnéy drsoas
nmagnesi um su d filter gLe was concentrat ed, and the

e fi
resi due wad® ggo"bt?ﬁlf Jé?intﬂ/m%f{ﬁl%ea e el ™ Lol (i3 =8Nt omat ogr aphy ( hexane/ et hyl
acet at e 25 90t 1 Df FucxOmEM) Y1) p@iemglImefrtDILtLﬁm&w@o@@mlséngﬁn%ﬁuélfmaﬂw&anas an

1-[3-(trifiuveromethyl)phenyllpyrrolidin-3-yl 4-
methylbenzenesulfonate obtained in Reference Example 27 by a method
gimilar to that in Reference Example 25.
IH-NMR (300 MHz, CDCl.)&:1.24 - 1.34 (m, 3 H), 1.89 - 2.04 (m, 1 H),
20 2.33 -2.47 {m, 1 H), 3.27 - 3.4% (m, 3 H), 3.42 - 3.55 (m, 2 H),
3.55 - 3.68 (m, 1 H), 3.76 - 3.86 (m, 1 B), £.15 - 4.25 (m, 2 H),
7.04 - 7.13 (m, 1 H), 7.19 - 7.29 (m, 2 H).
[0271]
Reference Example 2% ethyl {{1-[3-
35 (trifluoromethyl)phenyl]lpyrreolidin-3-yl}sulfanyl)acetate
The title compound (267 mg, yield 17%) was obtained as a
yellow oil from a mixture of 1-[2-chloro-3-

{triflucromethyl)phenyl]lpyrrolidin-3-yl 4-methylbenzenesulfonate and
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orange oil. 1H NVR(300 MHz, CDC13)6: 1. 64(d,J = 4.
H,3.23 -3.32(m 1 H),3.32-3.43(m 1 H), 3.46 -3.

7 Hz,1 H),2.06 - 2.27(m 2
59(m 2H), 20 3.82(s, 3

H,4.55 - 4.69(m1 H),6.20 (t,J = 2.3 Hz,1 H), 6.40 (s, 1H),6.47(s,1 H).

[ 0312]

10

15

20

25

30

35

1 -Ref-ecengridpsasth el ) Fledy] Fvafibof @irb3-y1 4-
methylbenzenesulfonate cbtained in Reference Example 27 by a method
similar to that in Reference Example 25.

H-NMR (300 MHz, CDCl;)5:1.31 (t, J = 7.2 Hz, 3 H), 1.99 - 2.14 (m, 1
H,}, 2.36 - 2.52 {(m, 1 H}, 3.21 - 3.44 (m, 4 H), 3.44 - 3.57 (m, 1
H), 3.61 - 3.79 (m, 2 H), 4.22 (q, J = 7.2 Hz, 2 H), 6.60 - 6.74 (m,
2 H), 6.87 -~ 6.97 (m, 1 H), 7.26 - 7.35 (m, 1 H).

[0272]

Reference Example 30 1-[2,5-bis(trifluoromethyl)phenyllipyrrolidin-3-
ol ,

A solution of 2,5-bis{trifluorcomethyl)phenyl bromide (4.45 g},
3-hydroxypyrrolidine (1.2 g), palladium(II) acetate (0.16 g), (+)-
2,2’ -bis (diphenylphosphinoe) =<1, 1" -binaphthyl (0.87 g) and cesium
carbonate (13.6 g) in toluene (74 mlL) was stirred under an argon gas
atmosphere at B0°C for 16 hr. The reaction mixture was allowed to
cool to room temperature, water was added, and the mixture was
extracted with ethyl acetate. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was purified by silica
gel column chromatography (hexane:ethyl acetate 90:10 - 75:25) to
give the title compound (3.79 g, yield 91%) as an orange oil.

'H-NMR (300 MHz, CDCls)}&:1.72 (d, J = 4.9 Hz, 1 H), 1.95 - 2.10 (m, 1
Hy, 2.10 - 2.24 (m, 1 #), 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 K), 7.16 - 7.23 (m, 1 H),

7.63 - 7.74 (m, 1 E).

[0273]

Reference Example 31 ethyl (2E)-3-(5-bromofuran-2-yl}prop-2-enocate

To a solution (200 mL) of ethyl diethylphosphonocacetate (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 sclution 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 soluticon (50 ml) and the reaction sclution was
partitioned between ethyl acetate (800 mL} and water (200 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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(trifluoronethyl)phenyl]pyrrolidin-3-ol 25A solution of
1- brono-3-chloro-5-(trifluoronethyl)benzene (5.0 g), 3-hydroxypyrrolidine
(1.85 g), palladium(ll) acetate (217 ng),

()-2,2"- b'&ﬁ@bﬁh%‘b/écpf&ﬁaﬂhlM)médlprelysﬂaphédwIth(elola:ag)aeandes:&ﬁieumsar bonat e

(18.8 in taluene (96 t d d
(152 90,10, 9 ughe, (35,10). M3 PLaT 30 S00eL. B0, L9055 ALaRibELe o

t he m xt ure:was -exs ﬂasqt ed giveh teé hydtlacetmpeundlh@0 of ganivéeldydmt)was avashed
wi th saturated b % rled over anhydrous magnesi um sul fate, and filtered.
The filtrdtEWdE %rated and the residue was purified by silica gel
col um cshrlcﬁﬁmﬂhgrmw@ecmﬁe)’@ﬂh)w adtetate 780: 2o, -3 H)s 96)24 olagi Ve thdlz35

Ct 0 i
G ope ity PRy Wi RO o

H), 3.38 (IB.6)Hz, 8l #),3748k, (bh) J3148% H3,60 {im 2H), 4.58 - 4.72 (m 1 H),
6.61(s, 1 H},7163 -6.68(m |

Reference Example 32 ethyl (2E)-3-{5-[3,5-
.10 bis(trifluoromethyl)phenyl]furan-2-yl}prop-2-enoate
To a mixture of ethyl (2E)-3-(5-bromofuran-2-yl)prop-Z2-enoate
(10.0 g) obtained in Reference Example 31, 3,5~
bis (trifluoromethyl)phenylboronic acid (11.0 g) and 2M sodium
carbonate (102 mL) in dimethoxyethane {500 mL) was added-

15 tetrakis (triphenylphosphine)palladium(0) (2.00 g) under an argon gas
atmosphere, and the mixture was stirred at 110°C for 9 hr, and then
at 95°C for 15 hr. The reaction solution was allowed to cool to room
temperature, concentrated, and partitioned between ethyl acetate
(500 mL) and water (500 mL). The ethyl acetate layer was washed with

20 water and saturated brine, dried over anhydrous magnesium sulfate,
and filtered. The filtrate was concentrated under reduced pressure
and the obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 90:10 - 85:15) to give the
title compound (13.2 g, yield 85%) as a pale-yellow solid.

25 lH-NMR (300 MHz, CDCls}%:1.35 {t, J = 7.0 Hz, 3 H), 4.29 (g, 0 =17.2
Hz, 2 H), 6.49 (d, J = 15.9 Hz, 1 H), 6.74 (d, J = 3.8 Hz, 1 H),
£.92 (d, J = 3.4 Hz, 1 H), 7.46 (d, J = 15.9 Hz, 1 H), 7.78 (s, 1 H),
8.10 (s, 2 H}.

[0275]

30 Reference Example 33 ethyl 3-{5-[3,5~

bis (trifluoromethyl)phenyl] tetrahydrefuran-Z-yl}propanocate
A solution of ethyl (2E)-3-{5-{3,5-

bis {(trifluoromethyl)phenyl] furan-2-yl}prop-2-encate (13.1 g)

obtained in Reference Example 32 and 10% palladium/carbon

35 (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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1
(trifluoronethyl)phenyl]pyrrolidin-3-o0l 5A solution of
1- brono-3-fluoro-5-(trifluoronethyl)benzene (10.0 g), 3-hydroxypyrrolidine

E? 58 g) bw&@ial @%mrr@bﬁia@ér:]%@bw)%Lhargilltrate and wash:.ng were combined,
-2,2'-bis(diphe osphi no i na 2. 56 and. ce .

car bonat e 326 ge 0%1 nt g atfeﬁgzn?‘fic%“r‘?% g%cé“%fil eresfuﬁ 5? 4N © ntlgtétéa

at nospher e:oapo&&ﬁ fiar. 214, hrielAf &%) (aeolal ogidraesoomy.0 t enper at ur e, the
reaction nj e il t.hr oug t he cel Lt wag

with ethyﬁhégg{éﬁga%$%% %ﬁpﬁgatg E%d Wagh}h merg cdﬁblﬁeg %ngq%%e solution
was washedaw Uh=viatzeEzantH)sattubat éd Br #neé.3 ‘Hﬂfslﬁ\b,s 246Bed- B em, aphydr ous
nmagnesi umsulf at nd,fj It d atie gwas gpneentiat ad,gsapd the
resi due méigpu?lﬁa(g' lﬁ;5:§| |%5£ggﬁ'coﬁtnn chronatggraphg (hexagglethyl
acetate 98 7.1 20: 88) -to give the title conpound (10.65 g, yield quant.) as
a brown oi027 [ 0314] Reference Exanple 72 (3S)-1- [4 chl or o- 2-
(trlfluoronethyl)phenyllpyrrol|d|n 3-ol A solution o

1- br ono- 4-Fetfespece Exapp ?u%ﬁrérré%hw)lﬁéﬁféﬁél%me%yjdpél)enyll ~1H-pyrrole-

(39)- PYfo Cécheraﬁjéﬂ ak5. 0 g), palladi um(l |) acetate (561 np),

()-2, 2" -bis(di phenyl'phosphi ng)-1, 1" -bjnaphth 3.11 and _cesjum
carbonate (37. 8P‘g)‘509-‘ﬁt3tctﬂ Qénér 3386 ( ﬁF}f #F?é%&n&ﬁg’é? &ns r%{)r?”éias

at nospher & ,at-d1086hd>@F 31BetahyAlb Biir feakbayidhydeoom Seppetatavesicvat B  wWas
added to the reaction mxture, and the_30 m xture mas%fxtracted wi th ethyl

acetate. THé BRydftt stayEsd \ids HResfed af tH s at Mrae GO COQFPRY over
anhydr ous yegeesturs,sthéateyctdod $olutdoadwadhenehtraticel wadecorcieredat ed,

dth d fied. il .
(hexancretiyr aset are she sfebidiesty Eargr S TP TEROS A0y apd,
yi el d 81%sasirat8% sudlomlH&dIQNEhcaﬂb¢HWVR(SQmDﬂWQn CIXOE3pShyl gretape OUvier
H,2.10 - v%isz%ggiiéd 'd)l’thsw;ger?' a%é( g&tl.%:la)ted?’béﬂxe, Arfda (d@erzﬂhyrﬂ:‘orag

magnesium sulfate, and filtered. The filtrate was concentrated under

H, 6.88 (s, 1 H. [0313] Reference Exanple 71 1-[3-fl uoro-5-
ri
br

reduced pressure and the obtained residue was purified by silica gel

20 column chromatography (hexane:ethyl acetate 70:30) to give the title

compound (2.44 g, yield 51%) as a pale-yellow solid.
IH-NMR (300 MHz, CDCl3}5:6.90 (dd, J = 3.1, 1.6 Bz, 1 H), 7.18 (t, J
=2.4 Bz, 1 H), 7.7% (d, T =2.3 Hz, 1 H}, 7.88 (s, 3 H), 9.91 (s, 1
H).

25 [0277]

Reference Example 35 ethyl (28)-3-{1-[3,5-
bis {triflucromethyl)phenyl]~1H-pyrrol-3-yl}prop-2—-enoate

To a solution (35 mL) of ethyl diethylphosphonoacetate (1.77
g) in N,N-dimethylformamide was added sodium hydride (60% in oil,

30 0.32 g), and the mixture was stirred under a nitrogen atmosphere at
room temperature for 15 min. To the solution was added & solution of
1-13,5-bis(trifluoromethyl)phenyl]-1HE-pyrrole-3-carbaldehyde {2.20
g) obtained in Reference Example 34 in N,N—dimethylformamide (10 mTL)
and the mixture was stirred under a nitrogen atmosphere at room

35 temperature for 1 hr. The reaction was guenched 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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(br. s,1H,6.96 (d,J = 9.0 Hz, 1 H, 7.31 - 7.35 (m 1 H), 7.54 -7.55
(m1H). [0315] Reference Exanple 73

[ 2- met hoxy-3-(trifluoronethyl)phenyl]boronic acid and

[ 3- met hoxyaRaydroiub | mofreae tdh Yé) ey | dddriankterad dTHo H1sektd vz oOf

1-met hoxy-2-(trifluoronethyl)benzene (6.30 5 .8 ). Ln THF (150 m)
ins added ROHITIE 598 e SRS RR REsdfe s o SHE2 ST Skt thnd e
m xt ur e wasritunated withr beorztempegatersie ¢itle lpompdhed s@l.df/i on wieddcool ed

to -78C, tgiks( Ll WANE borate (8.08 g, 43.0 mmvl) was added, and the
m Xture waéé%t i]arsr g'ds%lg%@e- L‘?g%&%br 0.5 hr. The reaction solution was all owed

/0 to codl HOMRoOIRG diper GBGIES and3stitr réd flo? A% Rr H) Th 38 X8uré snds 2

acidified with Wy hydjoghl opic @cisdpand extraciedqu th ethyl acetat e, (300
mL). The extract was dried over anh;/dr ous Sodiumsulfate, filtered, and
t

concent r at B uhdér (Fedluced - prigzosdr &) t o/ gitvdta frixtuPell6.158) g, 74h%I(d 839

of [2-nmet haxys F @1 i 1gior enes hyl) ghepy) ]0@50nic /5 acid and
[ 3- met hoxy-2-(trif [ uor omet hyl ) phenyl ] bOrOni ¢ acid. [0316] Reference Exanple
75 [ 2-cyan®?3.&k ri f | uor onet hyl ) phenyl ] bor oni ¢ aci d To a sol ution of

2,2, 6, 615 eRepaminkyl pkpgiliedspeadH}199-¢91-3,862 mol ) in THF (25 nl) was added

n- BuLi (2.80 . 2.9 M hex 20 solutiaon, 7,02 mol) at_-10C. After
Stirring f e R TR OIEN L P HaE Eped 1y PryptaSies
tris(1l-nmethyl et hyl3diatadve 41 .e58yy, (B)43ribl )3, 8as added, and the m xture was

stirredfogi Tothcis | uti on of

5.m. n s adde | ut i
2-(trifluor o%ﬁ%&ﬁ}l re?lnieorrf'ytl?? %ny(lcl?._a) ] —%%)Ogi—%—elrﬁftﬁéo n?% 9and the
M xture wasbsiinadednalefer@fcd 8xanple23hrandThes rmaﬁémwnbphon was al | owned
to warm o [Loam;teaperatyr @5od e o %@Céie &C\ggﬁaﬁd&e-%*ﬂﬁgh%%hﬁ%t {& 18Chg,

and the sol'vent was” evaporat ed ‘under pressure. yl acetate was
added to the) ressi didrrehangesci givdgeeen soimedrhees (Ll pEpeditofrPomand t he

filtrate wasmGONGeRLr at:ed ot Argi WRet Ao ddibhesenMIeHNE-d Fil4eddd a%hr3lgR
m xture. This was used for the next reaction w thout perform ng fur?her

purificati 6ALERY PAENEHT ifdatrare WRO3TTICREFaFehce TER affifiicugevat mprified
(2E) - 3-{5- b3- f1u0kogdr ddifinh| MoFnpRbLRYipINaRYkIddicaRy2- yddqareps@- @noabe
20 give the title compound (0.47 g, yield 77%) as a white solid.
'H-NMR (300 MHz, CDCl;)5:1.28 (t, J = 7.2 Hz, 3 H), 1.68 - 1.75 (m, 1
Hy, 1.78 - 1.87 {m, 2 H), 2.20 - 2.27 (m, 1 B), 2.30 - 2.50 {(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 HY, €.83 (s, 2 H), 7.09 (s, 1 H).
z5 [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
30 stirred at room temperature for 16 hr. The reaction solution was
concentrated under reduced pressure, and the residue was partitiocned
between ethyl acetate and 1N hydrochloric acid. The organic layer
was washed with water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was concentrated under
35 reduced pressure and the obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate 95:5 - 60:40} to give
the titie compound (7.20 g, yield 69%) as a pale-brown =scolid.
lE-NMR (300 MHz, CDCl,)&:2.29 - 2.42 (m, 2 K}, 3.37 (t, J = 6.1 Hz, 2
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35A sol ution of ethyl (2E)-3-(5-bronofuran-2-yl)proP-2-enoate (0.64 g, 2.62
nmol ) obtained in Reference Exanple 31, [3-fluoro-5-
(trifluoromethyl)phenyl]boronic acid (0.60 g, 2.88 nmol),

t et r aki s(tm)i,pesyl phogphi ey pal, | adium7(6616s,92 6) 137 .a%ol(y, ahdi)2M sodi um
car bonat e ﬁ)%.:ﬁldii on (6.56 m, 13.1 mol) in N, Ndi net hyl acetam de (30 nlL) was
stirred un n argon atnosphere for 16 hr. After cooling the reaction

sol uti on tRefroentct éirzepae Uitk 2-t{Bed5solid was filtered off, and the filtrate

vas concentfAl-eq - Nt e§h§ﬁ%$%ﬁglp{m&sso%J&1?\ 09@&%@1&@8' due was

purified by silTica ge romat ogr a et rol'eum efher/ethyl acetate
100: 0 - 595:5) t dlaiavecitidon Pqut[@nﬁoﬁhﬁ(qﬂ}fézoﬁom%}ibﬁlhphﬁz%l]a§ a yel | ow
solid. 1H DGR 9 ( Jy= 7.2
FE, 2H) éw%gr(g Sb Ie T% i (1‘§% Qﬁt?gned.gn Ré?éré%@hlEﬁaﬁ§ﬁe 37£%1(d ;

3.6 Hz, &:%—dlmezlaﬂ(fmmmde 7(128 P, wps=adepd spgitm ydrideglqy inpgily 7o
(S 1H) . [®38ly) Reiey eneenbExamRl fad 7s1ﬁtﬂi}éli égt{x%ofn?’tédqiéﬁ:raﬁu.{ie for 3 hr.

(trifluoromethyl)phenyl]tetrahydrof uran- l}propanoat e /5A sol ution of
ethyl (ZEQTQStfg Fgaqq%95r81§¢ure was added satu ated ammonium .chloride and

(L rifl u%r o Q,%bllh@ﬂﬁﬂwa]sf pl&:?ﬂ-tﬁoylbdi pdéesmrelalne@ﬂﬁ,td 1e ﬁ(:@taﬁ:'a’a gndlw&%ﬂﬂmi‘ﬁe ]

obt ai ned i n Reference Exanp n al | adi um Lde (10%.0on carbon,

30 ng) in ?ﬂﬁ?&ﬁo?%%(‘fam‘)’a% Ef‘ﬁ’ ‘”éa%eanalé‘%' a?tﬁ rogéoﬁ‘"lg% C/rlhgre Y&t room
t enper at urentyairohs ﬂnsrgneéfimersmafcer natd ddloérdche 32(03 dofpkete cwasof t he

react! on D¥orleGr -L0G "SASL! 008 %égs“ 8814 10T 8 AL L0CEALS Ghgd under

reduced preéssure ue i'ed” y silrca ge
chr omat ographifiegedy ol idinm egdiechd tthy | creope dogr GBYS  hexpngi-eghyheaceicete

, 8 | ow_gi 1 8 . .CDC13) 5
‘ioggo‘(Jt”% (905331 d. 4yl gdéH)tg {Q%eils:}l@ ¥ 1%‘#10812{;_813@5(2 kh'\@/zRy(()EQ%i M% QD% 1)2 :

2.20 (m mle—@rgan sdig7 (m 1H), 2.50-2.60 (m 2H), 4.05 - 4. 19 (m 3H),

4.96 (t, lernﬁa4 3 Mia'z') cob1lPs {8623, 10339k B0 Refigr enae Exanple 778
ethyl (2E)-3-{5-[ 3- et hoxy- 5-

(trifluor ot I'?ylﬂgph%rﬁﬁ |Fur &ri= 291 Bpr cpRsehotd S 1 By X-861 (R4 dntdf et hyl
(2E) - 3- (5- bsmf uran-2-yl ) prop-2-enoate (0.61 g, 2.50 nmol) obtained in

Ref erence Exanpl e 31 ag%) nmet hoxy-5- (trifluoromethyl)phenyl]boronic acid
(0.50 g?° 23?53%‘?6?) xagipleaf? ok 'S¢ OF i phenyl phosphi ne) pal | adi um (0.26 g, 0.23
mol ) and i MSodi st &@thoDpbiersal kot a(zo] 681 md-5-tirida qablyjei h, 1-

N, Ndi et hyl. acetam de (25 m) was stirred under an argon atnosphere for 16
hr. After BudHi g the reaction solution to roomtenperature, the solid was
filtered of f, andl ddletfiohtsfatze (8%~ concentrated under reduced pressure. The

b d

obt ol ned [ £2L s ARSCRIHL A BXAILLICE Seh ST chigmmlogioby
(0.53 gz yoleﬂ:zcir@@%naisef@ryetda owagplled38 anlraemmxdgeéumz (60DTLB)Ws 1. 34 (t,
156 Ho, 1B 30 T Oyl Bl g Axfprpierel falils Sepbbigh (il O
1H), 7.38 185 mH), o Ushigm hem@hsl%mlfﬂsie mf;zteghydirﬂf}lraM@] lig

Reference Exaump 'afioéﬁlﬁ h%hiﬁs {iasl 3t MBLDOXY+ 530 min, ethyl formate (0.59 g)-
(trifluoronethyl)phenyl]tetrahydrofuran-2-yl)propanoate
was added and the mixture was stirred at -78°C for 1 hr, and at room

30 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

35 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 (l1.63 g, yield 85%) as a pale-yellow amorphcous form.
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A solution of ethyl (2E)-3-{5-[3-nethoxy-5-
(trifluoronethyl)phenyl]furan-2-yl}prop-2-enocate (0.48 g, 1.41 mol)

obtai ned in Reference Exanple 78 and pal | adi um (10% on carbon, 50 15 ng) in
met hanol (00 sMeds WaseStEbE rﬂ% weder ra: JiY 8h ogiethoat NpSehenqt furaf sy
tenperature for 16, hr. Aft caonfirmation of the conpletion of the reaction
by TLC, t R EiERTD §‘8Ijui“i"1 1%&% %590 ered and concentrated under reduced
pressure tmzgieyve the title conpound (0.49 g, yiel d>99% as a colorless oil.

201H-NI\/R 3 Hz, 311), 1.64 - 1.84 (m
1. 94‘43f%r63°?q“3xa§‘1°} )Eos%? %%E’ R IS (m)lH), 3 275 8 (m
111) 2 s4Dis (2r561fanonEhyl Rayl 5+ 1,3H)io%i @8 sothi & l(iMini syl 1dres-4q, J =

72Hz I(;%? 487 (t, J =7.5H, 14, 6.70 (s, 1H), 7.07 (s, 1H), 7.15 (s,
25 [ f'] Ref erence Exanple 80 ethyl (2E)-3-{5-[4-nmethoxy-3-

(t ri f1 uor omet hylcphenglitfianari10-mi)) pF oprincledéatieylphosphapasgetetoniloflet hyl

(2E) -3-(5- z%x fe“ﬁaéhr%ﬂ{ﬁ% ?Ldérk%a;l @694 &l um2n 1@@0|(%o%ﬂltnabm§d in

Ref er ence = met hoxy (trifluorone enyIp%@oronl c acid
(0.50 g, 2028 ﬁﬁm@l)d tth@t e e waﬁhﬁmrﬁﬁo@ﬁﬂﬁ%é) Baﬂ%ﬁﬁnum@ rg,a

ol ) apd 2Mps edinbdh £31-R0RGE € 5@k Hl | @8 {Be 63 1Wkciod vk BEEBE] d Rolution of
N, Ndi et hyl acet am de (25 1111,) was stirred under  ap argggf%gwﬂere for

16 hr. Aft%r[%éoPiL%btrtlﬁéuPé%{Eﬁﬁ h) BRI SROER 28R e 8 35
solid was J‘_)l-td%@ﬂd@f f1.63ng) tdieafihbd riaf ae\nab‘emmampmed undenN- educed

pressure. The i ned .resi du urified b silic e colunn
chr omat ogr &51RF %é’é)g égﬁﬁr)/’et:‘ﬂ Ithe?c@f‘}é‘flé 9893 S%Q%eg) WELiRe the
title conpoinidgeq. éﬁncgs,phyélré| k. GOUn *aenp&r)aeht@vrfcs:om dr. TIheNVMRCE360 Wiz,

650 (oi° Jrbngdey fyfh ppfytEiegabhogal bt Brigly o) g (o s g’e&%gnl

7 43 (d Jsc:ltﬂt‘fipﬁ L-& p:lalﬁ):;.tﬂor&ﬁ bddweeh =t8yY, aCZEtEtHZaRQMFer? gve(d, J =
He, 0 1 (11 B N@XikssS

(t r| fl uoro c'[ahﬁL:) §%%‘lhyl tet%a e&drﬁé?%aﬁt-e - aﬁ&;%%ﬁlgﬁégd eb N A s8?’?ff'| on

of ethyl (28)yd3obs-fapnestikpxyulFate, and flltered The filtrate was

(tri f1 Uoroggi byl pheavldelr Alladscd bREARIL, CAORISL0ndD DeiludSuagol ) /o0

obt ai ned in Reference Exanple 80 and pall adi um (10% on car bon ) in
net hanok? (PErifiipdnhY %Jt%mﬁelebrfwéwﬂa PG GeAT S o  pREsns 1 & %oﬁﬁet e

t emper at ur go fy -1@ohgo) Ahkieen& tiakh Add v 16k &b caapl sddgrcef1ileet Feastion
by TLC, the reaction_solution was filtered. and conC(Fa1 i@ ed und%&) ggl ced
pressure tBe¥ARAethE! t3qqtate oI e 46118 ‘tjomfiﬁué‘ d gbft’% 9asYHCOF6F! ess
oil. 1H NI\/Bs(éQﬁlMﬂgielﬁaCkalm 1.25 (t, J = Hz, 3H, 1.59 - 1.78 (m

. 3
, EO R aoa b £ 10 M8 P B 0n Mg

4. 80 (tas JHF,72207H2 21&:1)(,m 6198) (d3.7» = 8.9 Hm, ZHJ), 24)015 464 (3, (0 E B)A
1.8 Hz, = k- 8 0323] ren Ex e gt byl
(2E) - 3- {SH%IZZ?7 %B - r|fI uordrret%‘;’ c{ﬁhéﬁyl f?rgqn ZE )pr%ggbz %oate A
sol ution oft5ebthyd. S(BE) 13H()5 Br@&m(fsurénH)Z—yl)prop 2- enoate 25 (0.65 g, 2.64
nmol ) obtal %ln Ref erence Exanple 31, [2-fluoro-3-

(trlfluororire‘? y]l)phenyl]boronlc acid (0.50 % 2.40 mmol ),

t et r aki s(tRﬁMEpﬁémméﬂpathﬁddﬁm&?(b%% g3 (Wlﬂuﬁﬁﬁmgt@’ﬁdp@?\ﬁﬁdm um

car bonatg gOilﬁmqadg@s%l@zoﬂaan % dﬂanuawl met hyl acetani de (25 ni) was

stirred under an argon atnosphere 0 16 hr. After cooling the reaction
solution to roorﬁ*t%‘?ﬂﬁérlﬁﬂu?% etthb(é st dWdsl¥idtered off, and the filtrate

was COHCGHBEQE@Sﬂiﬂé%méﬁﬂquﬂewlq&iunEdlom@oﬁeb&anr&mﬁ@m%w\pﬁomm fied
by silica gel colum_chronmat og raphyR%Eet rol eum et her/et h% cetate, 98:2 -

95:5) to gFvRathelrPEl® HHPolRd CORSECTENGH EFEFRYs 0agnd 3P Pl 3B, 35

1H ;\"VR ( 30Qydlxi eDed 3 & l:oﬁﬂa:(rl:,nngatgr 2056z ) , 30010 4) 27n (ehadoE-7. 2 Hz,
211 6. 44

= 3. J =
3.6 Hz, 3&1%“*@50%%3‘%%% }%Ld"ﬁlﬁ)"‘s gilfgeﬁd?“%r_algyggﬁ %T%S?h‘?.r&
(t, J = 6.94Hgem)1%kY) 50& @GBr(¢& .hu. =Tis YeHzriddl)sclution 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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[0324] Reference Exanple 83 ethyl 3-{5-[2-fluoro-3-

(trifluoronethyl)phenyl]tetrahydrofuran-2-yl|propanoate A solution of ethyl
(2E)-3-15-[2-fluoro-3- .5 (trifluoronethyl)phenyl]furan-2-yl)prop-2-enoate
(0.36 9, 1p1Q.numis)g. obtained in Reference Exanple 82 and pal | adi um (10% on

carbon, 4Q ng) in nethanol m) was stirred und ydr ogen .at nosphere
at roomte t(FP8 Y7~ E@C&M Af%%r(tcoﬂfl r frett 760 ng ‘h g gérrplezet4 H“og]t he

reaction hy, TkCsgthe m8achj on Hsol Bt ion wassf n(zh,telreld aBnd?:I(} GoABent,r &t &d,
under reduced pressu I ve tle co 0. y| eI d 76% as a
col orl ess %will’. (@ %3‘%% dD(éfB)( . ? 6% (—5’7 e, 1.59 -
1.68(n]5 1MM841 71 1.81(m 111) 1.96 - 2 03(”1 2H), 2.05 - 2 15(W1 1H),
2.42 - ggé EX 021e44£:wL%9 }éﬂlfluoromethyl)phenyl}pyrrolldln-B ol
The title compound (3.72 g, yield 67%) was obtained from 2-
(trifluoromethyl)phenyl bromide and 3-hydroxypyrrolidine by a method
similar to that in Reference Example 1.
70 H-NMR (300 MHz, CDCl;)5:1.87 (d, J = 6.1 Hz, 1 H), 1.92 - 2.07 (m, 1
H), 2.10 - 2.28 (m, 1 H), 3.04 - 3.31 (m, 2 H), 3.39 - 3.67 (m, 2 H),
4,41 - 4.59 (m, 1 H), 6.96 {t, J = 7.6 Hz, 1 H), 7.08 (d, J = 8.3 Hz,
1 H), 7.35 - 7.46 {(m, 1 H), 7.5% (m, 1 H).
[0285]
15 Reference Example 43 1-[3-(trifluoromethyl)phenyl]}pyrrolidin-3-ol
The title compound (2.67 g, yield 54%) was obtained from 3-
(trifluoromethyl)phenyl bromide and 3-hydroxypyrrolidine by a method
similar to that in Reference Example 1.
H-NMR (300 MHz, CDCls3)&:1.67 (br. s, 1 H), 2.06 - 2.32 (m, 2 H),
20 3.24 — 3.33 (m, 1 H), 3.33 - 3.46 (m, 1 H), 3.47 - 3.65 {(m, 2 H),
4.52 - 4,70 {m, 1 B), 6.61 - 6.81 (m, 2 H), 6.91 (d, J =7.6 Hz, 1
H), 7.30 (t, J=8.0 Hz, 1 H).
[0286]
Reference Example 44 1-[4-(trifiucrcmethyl)phenyllpyrrelidin-3-ol
25 The title compound (2.71 g, yield 55%) was obtained from 4-
(trifluoromethyl)phenyl bromide and 3-hydroxypyrrolidine by a method
similar to that in Reference Example 1.
I4-NMR (300 MHz, CDCl;)5:1.67 (d, J = 3.8 Hz, 1 H), 2.02 - 2.30 (m, 2
H), 3.25 - 3.34 (m, 1 H), 3.36 - 3.45 (m, 1 B), 3.47 - 3.63 (m, 2 H),
30 4.64 (br. s, 1 H), 6.55 (d, J = 8.7 Hz, 2 E), 7.44 (d, J = 8.7 Hz, 2
H).
{0287]
Reference Example 45 ethyl 3-[3,5-bis(trifluoromethyl)phenyl]-3-
cyanopropancate
35 A solution of 3,5-bis(trifluoromethyl)phenylacetonitrile (8.30
g) in tetrahydrofuran (80 mL) was cooled to -78°C under an argon gas
atmosphere, and a solution (1.9 M, 17.3 mL) of sodium

hexamethyldisilazane in tetrahydrofuran was added dropwise. RAfter
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111), 7.22 (t,J =

4.14 (q,d = 7.2 H, 2H), /5 5.14 (t,J = 6.9 H,
t,d = 7.8 Hz, 1H). [0325]

7.8Hz,1H), 7.48(t,J =6.6 Hz, 1H),7. 72(
Ref erence Exanple 84 ethyl (2E)-3-{5-[3-
(trifluoromet byhppheryl bE Utflﬁﬂ'd%oy%ﬂﬁ Q@dZtﬂﬂQ&ﬂ:ﬁeZQﬁlﬁﬂbut wan safiresdydt
(2E) - 3- (5- bronmof ur.an- 2-yl ) prop- 2- enoat e Jefg tgt?n Hé obtai ned in
Ref er ence EX&npte 1310ipa. an(jt FPP1eforEnet B ?B"ﬁ yl T‘Bo Pt 't200 g,
5.26 Mol )addeet eakyls birbhphendtph@s pif re) pahd adheumi (1@ wg s @tmemmt) and
2M sodi umrcoacrmb%&%}geerasc%lrlélt %grn 1(61%'r.2 r’Phé ggaécigﬁ‘olsgldﬂclf\ll’ l}lés partitioned
5 between ethyl acetate and water, and the ethyl acetate layer was
washed with water and saturated brine, dried over anhydrous
magnesium sulfate, and filtered. The filtrate was concentrated under
reduced pressure and the obtained residue was purified by silica gel
column chromatography (hexane:ethyl acetate 100 : 0 - 70 : 30) to
10 give the title compound (7.50 g, yield 67%) as a brown oil.
1g-NMR {300 MHz, CDCl.)&:1.25 (t, J = 7.2 Hz, 3 H}, 2.8l - 2.99 (m, 1
H), 3.01 - 3.19 (m, 1 H), 4.19 (g, 2 B), 4.47 (t, 0= 7.2 Hz, 1 H),
7.87 (s, 2 H), 7.90 (s, 1 H).
[0288]
15 Reference Example 46 4—[3,5-bis(trifluoromethyl}phenyl]pyrrolidin—z—
one
To a solution of ethyl 3-[3,5-bis(trifluoromethyl)phenyl]-3-
cyanopropanoate (7.40 g) obtained in Reference Example 45 and
dichloro cobalt hexahydrate (10.4 g) in methanel (300 mL) was added
20 sodium borohydride {12.4 g) while the reaction solution was
maintained at not more than 30°C, and the mixture was stirred a£ room
temperature for 18 hr. The reaction solution was concentrated under
reduced pressure, and the residue was partitioned between ethyl
acetate and water. The ethyl acetate layer was washed with water and
25 saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated under reduced pressure and
the obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate 50 : 50 - 0 : 100) td give the
title compound (2.67 g, vield 41%) as a white solid.
30 'H-NMR (300 MHz, CDCl;)5:2.43 - 2.56 (m, 1 H), 2.75 - 2.89 (m, 1 H),
3.38 - 3.54 {m, 1 H), 3.74 - 3.96 (m, 2 H), 6.23 (br. s, 1 H}, 7.71
(s, 2 K), 7.81 (s, 1 H}.
[0289]
Reference Example 47 methyl {4-[3,5-bis(trifluorcmethyl)phenyl]-2-
35 oxopyrrelidin-l-yllacetate
To a solution of 4-[3,5-bis(triflucromethyl)phenyl]lpyrrolidin-
2-one (0.70 g) obtained in Reference Example 46 in N,N-
dimethylformamide (10 mL) was added sodium hydride (60% in oil, 0.10
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25 di net hyl acetam de (50 M) was stirred under an argon atnosphere for 16
hr. After cooling the reaction solution to roomtenperature, the solid was
filtered off, and the filtrate was concentrated under reduced pressure. The
obt ai ned resi'@uémAas ISET FFILEHT byPNE| Hhec AigelrecHtuRRl Etfdoftit 6greighy To the
(petrol eum et benkebhylasagRicat € DBuLion 95:M@khiyD b?zemgadéeame(otsrt leg ¢onpound
(0.96 g, vyiel 9 el L9 o] 6] ference Exa 85t hyl
3-{5-[3- (tr|€1 u%%%e%ﬁ??%ﬂaﬁenyl(]%tmffraﬁlﬁ%f%‘ uranu§e Wi N ?%ﬂ%%aete Aol uti on
of ethyl (2E)tgufsafye 86 (4t h¥{f| %Gﬁé@mn)mﬂyﬁl}ffhﬁﬁaw@ g#yrespd 2- enoat e

(0. 36 g, 43 sloamaallmm Q%tlahr&ds&mtReﬂ; emaner: E,zs@urﬂgdoa s @@&ﬂgbh&ﬁibume(ew%hon
car bon, Ny no was_stirred und rogen_at npsphere
at room terrpe%"t Pr 8°% t@? Zanﬁlr WAt erTh(?o?ﬁqarnF’rﬁt]laé’ﬁro"fast H%Sh(,@ PR mf) CE)t he

reacti on by Th@Gnet hédriedaetdroantuoirots ononesivfi suidiebd, and @drt&eeem - afred under

reduced pressgfirhe GaVecddi@ntidiks GRIPOUNG LS. p&%sglreybﬁch Q:hz5d@ta§-§ecf’-
col orl ess oil 300 , CDCL13 . 3H),

1.65 - 1.82 (hgsigugpyes Ii“@%le‘gfyoéﬂ(lrﬁa %) C"%“%Chr"zﬂ Bg’(arﬁhng) 2 40 -
2.46 (m 114) (heXkad8:eth@l SEfbe(Cﬂte 2H) ; W. 0450 :45009 tenyivEHrhe 4itlle (@ppdurd 7. 2

Hz, 2H), 4.90 &ts yl@m? e;lsl_Qa’ag 4§aIe-—Z>r§‘§n(omL 4H). [0327] Reference
Exanpl e 86 eth ano- 3-

(trifluoronet Hi/lf‘lﬁﬂ‘%)h‘éﬂg}lp‘] ur l2 {712y Y op226EH8at% HA - 5018t T ot 08f (et Ay -
( 2E) - 3- ( 5- br opfaurah- @-yrh) pr Bp- 2- encatest 1m$0191 5332 rm;ol3) HDpPptaakaed in

Ref Ex trif I I j id
S s Sl P SR g e e

t et raki s(t #§ phéhyl pHfdsphi defipal | adi um (0. 62 g, 15 0.53 mmol) and 2M sodi um
carbonate sol wédsen (13.3 nm, 26.6 nmol) in N, Ndi net hyl acetam de (50 ni)

was stirred upd an ar at nosphe Rete]e] in h action
ros S 1T o0 Bgar A0 SLAGN ALITORSL e, oL 10, Mone LS PR SRR LIS A, oact | o
was concentrat®l under reduced pressure. The obtained residue was purified

by silica gel 20 c@oumothmmb@gf@@hy t(le%flfmagmn%mﬂ)/p%MJp%ﬁlaa@n«% 2)

to give the title as.a yellow soli1.d. [0328]
Ref er ence %(a{}mql (g’f{né){?h%tagnﬁ% lPZ %%éﬁ%c% Exa ple 1 and triethylamine [ %
(trifluorometaylipphamrhl el sdwidieof Ut an} 2vagl 3@dopryrcat ee 2BA g0 |t poirieof

et hyl (2E) 3- één gxcbha@@ g?) under ice-cooling, and the mixture was stirred at
(trifluoromet ) henyl ] furan-2-yl | prop-2-enoate (0.70 g, 2.08 mmol)

obt ai ned in %eﬁ%*hé@ EanPhe tBe0 dtfd IPet [CAMPARtPIDHPE N2 & AFbodhe 7FaRE)O1 n
met hanol (50 sdlutwas weisi paredt imedr berwaydrageh afetvsphenevatry com the

tenperaturg; fQ%a%Qﬁhfaye@fJa%r w&%fd' VEALY LJQ{EIO% *@%tﬁ%(ﬁ%'deﬁh% 04::39 5‘% under

reaction by T e reaction solution was nd concentrate
reduced pressﬁliﬂ‘éfdfﬁufgW@n@t%émtﬁ%lffét%oﬁﬁ%uﬁ%ét?{ﬁds4 e §1d1-atassy as a
col orl ess oi Icor[déaa&]teaelirereenﬁﬁuEmrﬁﬂees&& ehdihe( 21 Bed Tepdadd waes o- 3- 35

(t rifluoromnet gygi)f99§%| L{ll{rcgnge% X ilBrmOQhI_Zomea@gc?raphy (hexane:ethyl acetate
90 : 10 - 40 : 60) to give the title compound (3.51 g, yield 71%) as
3¢ a brown oil.
'H-NMR (300 MHz, CDC13)%:2.82 (t, J = 7.6 Hz, 2 H), 3.80 (t, J = 7.5
Hz, 4 H), 6.98 (s, 2 H), 7.28 (s, 1 H).
[0291]
Reference Example 49 ethyl (2E/2)-{1-[3,5-
35 bis(trifluoromethyl)phenvl]pyrrolidin-3-ylidene}ethancate
To a solution (15 mL) of ethyl diethylphosphonoacetate (1.24
g) in N,N—-dimethylformamide was added sodium hydride (60% in oil,

0.22 g), and the mixture was stirred at room temperature under a
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A solution of ethyl (2E)-3-(5-bronofuran-2-yl)prop-2-enocate (0.65 g, 2.64
nmol ) obtained in Reference Exanple 31, [4-fluoro-3-
(trifluoromethyl)phenyl]boronic acid (0.50 g, 2.40 nmol),

tetraki s(tiicpbesy | phesphéne)meal L adiinm (fb &&egsomf%nma; )acared 2M Badi um

car bonate sol uti 6.5 m.de .(25 ni |

was stirr&dSdhbe l%%OQFB%ﬁ)Mgﬁ}nggoﬁb?lﬁg ﬁ’Pe 1Tt’t er g ook?}anléletdgle reaczl on

sol uti on trefeoentd AXpepht Ure int hﬁ\l—ﬁimlthgllmaimﬁe erléldmm fandartdet he

1L WS FPRORY Rt stoandeL e daRd, LGRS e, T A0LALD Sl ggﬁagﬁe was
Fona

purified BY*SPTTCH eI Tum ¢ petrol eum e er/et acet at e
98:2 - 95:f%r fohyi véhe hleaaqttibe mmmandhe(oo vﬁ@hgsamr@utédm%ma@nady@m@w

ig' 'Hg 1HM§1;3§9°9'\6H§-¢ C!.fgalgc)n@ éalﬁ)%o(qt soﬂuné,% aabzpar%*ﬂ)amﬁed'z%eegeeg (d J
3.6 Hz, eIIH)yl arcezz:at(et and wat®r3 |Ehe OEyanic 43Y(3€ wap Wailae@ wh ?iﬂ;er 7rd3 -

7 92 (m Zgg)tuﬁ%’?%é(ﬂrlggf EHETUE ogéﬁr%@dggu@trﬁb\dneglﬁmr? dArbbyOrQ3- 15

(trifluoromnet henyl [t et rahydr of ur an- 2- yl } pr opanoat e A sol ution
of ethyl (@E)tESEd(S-TFﬂ iligrge3was concentrated under reduced pressure and

(triflugromet bytdphanyehi sianss- Yhipriep Byesoala 01 Gblgmnl. 83 rrrml) _
obtained in Reference Exanple 88 and IIad%(#rE;OE 10§/ lg]rc%r bon 6% in

met hanol  (Z5 OMP T ORERPHSt |(P?W%ﬁBEY1£‘%§&F89 %)h 8t 956 "68m

t enper at urgi ther cafpdind ALt e3 HoRteIdvdlsonNEOfotme zc bomh etikonref #she reaction
by TLC, the reac“{on sql ution was filtered and concentrated under reduced

pressure (RPIGVELtHE Yt e conpound (0.54 g, yield 88% as a col orl ess
sol i d. 1I—I-]NMRS( BBO (WHm/ zCDEAB) BL+8) 7, 2@téhtiah tiffie 22 A4, m3k) 386 GR+H) L. 71 (m

253H) J =12.9 2.08 - 2.17 (m 1H), 2.29 - 2.36 (m
436‘4 tf(‘gémé oY Zg‘z%‘(q, J=7.2 H, 2H), 4.87 (t, J = 6.9 Hz,
1H) 7.16 {a292] = 9.6 Hz, 7.51 - 7 57 (m 2H). [0331] Reference

Exanpl e 9 2 5 hoxy
(trifl uor%%%%kféhﬁg#:@ %u?gﬁe-%l ro -2 enoate Ref erence Exanpl e 91 et hyl
(2E) 3-{5- @@Mﬁb&@ﬂi@e’twﬂPh%ﬁémwlﬁﬁﬁe%wj]}ﬁﬁﬁéﬁt? yl | prop-2-enoate A

sol ution of ethyl {AE}135 (ox ReapDf wEa@jZ{yipjjr_c,op 2-enoate (4. 20 g 17.1
nmol ) obtai ned i n Ref erence Exanpl e m xture 35 6 nmmol ) of

[ 2- et hMybﬂs&mrﬁﬁ%vw%ﬁﬁywbwéﬁyrfwrlé%& a%lildieaﬁaéthanoa%e (0.70 g
[ 3- met hoxysi-itnell | MolaRERYS )BiapYE | boroki Qoacpdilabﬁ_ﬁhﬂﬁdbbﬂ Ref er ence

Ex le 73, tetrakis(t h | ph | 1 0 52 I d
2V So0d um kBOTAEES STAHE SAVS OrRD. 90 B pToh SREKE GRBCRJFAcEram do.

(100 M) weso sdiyr wes mdeédamc&rxganhpdimmhet@oémrer%(hrathf aerrgmol i ng t he
reaction solutions to_ro enp ature the_s f f t he
filtrates WEPRET 5H5%nﬁqraﬁ?d£ﬁhd§£’ T np"F’%s‘Llstulrme1 v edl(%%?z%?ﬂ"égﬁlr 851 fues
Wer e pugd fa&teﬁye SaBdIina;egedi ‘scmiough shricrateyr a;ﬁhylféq)aerloWeﬂm@thHérWJeﬂhyl

acetate 98 h l.L.o S.

et hyl (ZE)' '{%af gt? h(OXy-@T:}(t?al E%?O%EF%QFg phenyl ? g?%ﬁ”_%rga Berifleds

yI }prop 2- Enoatcd vEBL OB evpbetat 53 Wpden HaVRe ¢ 3D IMZEe BDEEIpSthe Balet, J
§<$%p (u%:d8}1§52 Hkﬂz.eid):f%g7aéoa %lorie% |'c'%_71 2H), 6. 4:73 (28 (:[J _Jli- 6

7. 53 Hz " 1HE- R4 TR, MHZ, =CBEL363 Hy, 291 K ¥) J7= 52.2( Hay ?ﬂﬂi 71F27 PR, (Mg

8. 04 (d? = 718 193¢z 1) 5y, 2.4thyb 59 m, 2 H), 2.68 - 2. 88 (m, 1 H),
(2E) - 3- % L - met hox 2-(tr|fluoronet hylaphen furan 2- /58yl(;npr](_)pﬁ)2-enoate

(0.32 g, el 53569 (m, 1 H), 3.29 - 3 3.55 -
4.18 (g, J = 7.2 Hz, 2 H), 6.84 (s, 2 H), 7.10 (s, 1 H).

[0293]
Reference Example 51 methyl 3-({1-[3,5-
35 bis(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)propanoate
The title compound (0.46 g, yield 1B8%) was obtained from 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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1H NVR(300 MHz, CDC13)5:1.32 (t, J = 7.2 Hz, 3H),3.94 (s, 3H), 4.25 (q, J

7.2 Hz,
3.2 Hz,

211), 6.33(d, J = 15.2 Hz, 1H),6.53(d,J =
1H), 7.10 (t, J = 8.8 Hz, 211), 7.44 (d, J

10

I3

20

25

30

35

3.2 Hz, 1H),6.66 (d,
= 15.2 Hz,

similar to that in Reference Example 2.
Ig-NMR {300 MHz, CDCl,;)&:1.98 - 2.17 (m, 1 H), 2.34 - 2.53 (m, 1 H),
2.60 - 2,71 (m, 2 H), 2.84 - 2.95 (m, 2 H), 3.23 - 3.35 (m, 1 H),
3.36 — 3.46 (m, 1 H), 3.47 - 3.64 {m, 2 H), 3.68 - 3.80 (m, 4 H}, .
6.84 {s, 2 H), 7.13 (s, 1 H).
[0294]
Reference Example 52 1-[4-fluoro-2-
(trifluoromethyl)phenyl]pyrrolidin-3-ol

A solution of 1—bromo—4~fluoro—2—(trifluoromethyl)benzene (4.6
g), 3-hydroxypyrrolidine (1.5 g), palladium(II} acetate (193 mg),
(+)-2,2" -bis (diphenylphosphino)-1,1’ -binaphthyl (1.07 ¢) and cesium
carbonate (16.8 g) in toluene (90 mL) was stirred under an argon gas
atmosphere at 85°C for 16 hr. After cooling to room temperature,
water was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
90:10 - 65:35) to give the title compound (3.58 g, yleld B4%) as a
yellow cil.
Ij-NMR (300 MHz, CDCl;)&:1.88 - 2.03 (m, 2 H), 2.14 - 2.30 (m, 1 H),
3.00 - 3.17 {(m, 2 H), 3.33 - 3.41 (m, 1 H), 3.41 - 3.52 (m, 1 H),
4.48 (br. s, 1 H), 7.08 - 7.23 (m, 2 H), 7.28 - 7.37 (m, 1 H}.
[0285]
Reference Example 53 1-[4-fluoro-3-
{(trifluoromethyl)phenyl]lpyrrolidin-3-ol

A solution of 4-bromo-l-fluoro-2-(trifluoromethyl)benzene (10
g), 3-hydroxypyrrolidine (3.56 g), palladium(II) acetate (462 mg),
(+) -2, 2’ -bis (diphenylphosphino)-1,1’ -binaphthyl (2.57 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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1H), 7.50(t,J = 8.0 Hz, 111). 20 [0332] Reference Exanple 92 ethyl
3-{5-[ 2- net hoxy- 3- (trlfluoronethyl)phenyl]tetrahydrofuran 2-yl) propanoat e
A sol ution of ethyl (2E)-3-{5-[2-nmethoxy-3-

(trifluorometmy! )yueny:] fopcan-s21yhkprap-02= emoat}ﬁ (0.80, @.02. 3% /a®l(Rk, 25

obt ai ned in Ref e l.e 90 p d 10% agbon, .8Q,nmg) in
nmet hanol I%G §1§5m§§ gExaﬁg& ﬁﬁdefqg’ gdbg nns%%gré gﬁgroong

t enper at ur:e 4f00F- 5.%2 him, AfH)er 4c6Af (mmtsi oh I@f, t6hé4 corpl’ét ion D)t hé.05
reaction'bggTECL gfﬁffeaftﬁon solution was filtered and concentrated under

reduced pregslre. e fe5|dhe was purified by 30 silica gel colum
chronatogrﬁﬁ@ﬁ](petroleun1ether/ethy| acetate 30:1 - 10:1) to give the

title co | Y 435 colorless oil. 1H NVR(300
MHz, 00013 45%9%%@%1%1 % %/(h "5 45 -2.54(m 211),3.85 7.2

Hz, 2H) 5. 1Vt(rtlfiuerqrn63@(&’é|ﬂpuerﬁrlipsrao -3 tel ) = 7.2 Hz,3H),1.64 -1.79(m

2.07-2.17(m 111)1:l %o_%tlc?n B mﬂi‘&mo—(zsf%k&nﬁ&ltﬁlﬂ%%éﬂhﬂ)%éﬁgen]e 4669

Hz, 111), 7. 24(t = 1}3, 1 7.70(dd,J =7. 1.5Hz, 111). ,40333
g), 3~ hydroxypyrroll ine (1.5 g), palladlum(il) acetate’ {137 mg),

10 (+)-2,27-bis(diphenylphosphino)-1,1"-binaphthyl (1.07 g) and cesium
carbonate (16.8 g) in toluene (90 mi) was stirred under an argon gas
atmosphere at 85°C for 16 hr. After cooling to room temperature,
water was added to thé reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was washed with

15 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.

20 ‘H-NMR {300 MHz, CDCl1;)5:1.63 (d, J = 4.5 Hz, 1 H), 1.96 - 2.22 (m, 2
B), 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=9.1Hz, 1 8), 7.15 - 7.25 (m, 2 H).

[0297]
Reference Example 55 1-[2-fluoro-5-
25 (trifluorcmethyl)phenyl]pyrrolidin-3-ol
A solution of 2-bromo-l-flucro-4-{trifluorcomethyl)benzene (4.6
g), 3-hydroxypyrrolidine (1.5 g), palladium(II) acetate (123 mg),
{+)-2,27-bis (diphenylphosphinoc)-1,1’ -binaphthyl (1.07 g) and cesium
carbonate (16.8B g) in toluene (90 ml) was stirred under an argon gas

30 atmosphere at B85°C for 16 hr. After cooling to room temperature,
water was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the residue was

35 purified by silica gel column chromatography (hexane/ethyl acetate
90:10 - 65:35) to give the title compound (2.12 g, yleld 49%) as a
brown oil.

ly-NMR (300 MHz, CDCl;)5:1.67 (d, J = 4.3 Hz, 1 H), 1.96 - 2.23 (m, 2
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Ref erence Exanple 93 ethyl 3-{5-[3-nethoxy-2-

(trifluoronethyl)phenyl]tetrahydrofuran-2-yl| propanoate A sol ution
of ethyl (2E)-3-{5-[3-nethoxy-2-

(tri 1 vor et bybg phenyb) fhr an+g, vbl 95 ap2eneal e (0, 30.4 D488smml : ),
obt ai ned in’Reference Exar{_BI e 91 and pal'ladi_um (10%_on car(i)on, 20, mg) in
met hanol (B0%t)6vi8s (Bt ik t8d Gndr £-RfdfgenTat ndspher é- 4 (rmooi\H) .
tenperat urgobef 16 hr. After confirmation of the conpletion of the reaction

by TLC, the reaction solution was_filtered and concentrated under reduced
pressure. RRAETERST FFETRAS quJlll_\fl[\?"eﬁlWOF “silica gel colum chromatography
(pet r ol gumteti kend @iy hy asieaaive 1 8@rdol4d18:3)olt 0 give the title conpound

(0179 211 S5 S0l 00% 127 1
2. 08(m 3H)qi2rdRobutan58(e1 &H)7, gl5wd88tfsredBH)t, 18098 £4r 02 Hun Affer

cooling to room temperature, to the reaction mixture was added

saturated agqueous sodium carbonate solution, and the mixture was

10 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 (1.8 g, yield 27%) as a

15 pale-yellow solid.
1H-NMR (300 MHz, CDCl;)8:1.70 (d, J = 3.8 Hz, 1 H), 1.%4 - 2.24 (m, 2
H), 3.34 - 3.52 (m, 2 H), 3.60 - 3.77 {m, 2 H), 4.58 (br. s, 1 H),
6.83 (m, J=8.3, 8.3 Hz, 1 H), 6.90 (m, J = 7.6, 6.1 Hz, 1 H), 7.04
{t, J =8.0 Hz, 1 H).

20 [0299]

Reference Example 57 1-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin-3-
ol

A solution of 1-bromo-2,4-bis(trifluoromethyl)benzene (4.45 g),
3-hydroxypyrrolidine (1.2 g), palladium{II} acetate (156 mg), (£)-

25 2,2’ -bis(diphenylphosphino)-1,1’-binaphthyl (846 mg) and cesium
carbonate (13.6 g) in toluene (74 mL) was stirred under an argon gas
atmosphere at B85°C for 16 hr. After cocling to room temperature,
water was added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was washed with

30 saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
90:10 - 65:35) to give the title compound (3.28 g, yield 7%9%) as a
brown oil.

35 H-NMR (300 MHz, CDCl;)5:1.66 (d, J = 4.2 Bz, 1 H), 1.97 - 2.25 (m, 2
H), 3.24 - 3.54 {m, 2 H), 3.64 - 3.88 (m, 2 H), 4.4% - 4.70 (m, 1 H),
6.94 (d, J = 9.1 Hz, 1 H), 7.56 (dd, J=8.7, 1.9 Hz, 1 H), 7.82 (s, 1
H).
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4.15 (q,J= 7.2 Hz, 2H), 5.29 - 5.33 (m 111), 6.92(d,J = 7.6 Hz, 111),
7.40 - 7.47 (m 2H). [ 0334] Reference Exanple 94
5-13,5-bis(trifluoromethyl)phenyl]furan-2- carbal dehyde 20A sol uti on of
5- br onof ur gee@ricar bal dehyde (2.54 g, 14.5 mml),

[ 3, 5-bis(t 1éluoro t hyl.) /| 1.bor oni ¢ {3,293

t et r aki s(t‘r&? gﬁ%aé%ﬁ g?gil [I3a§mn? %Oatg uo&c’glfgfﬁif% gYPaz%ﬁtm Bim
carbonate sol utibm g 361u’ts,on7anﬁwgomOﬁSTHFrJ(fll@@rwhe)thN%astlzrrreedlanqﬂ)erlnan
argon at nospher.e f 1 . Th reaction_s S5 I Lo cool to
room t enpefat uc{r & ag%lo cng'“ c8RF 3% dnde© r‘—’lé1 r(éss@e a bg}m%e r 851 due
was par ti thbrletrebwenesil reehyat ar@@mat@mmmtmg efror Thehoy gﬁhﬁi creapFéPrwas

washed wi th; waber .and- gl al & b'iM“ﬁydech@QrPé’earc1ﬁnQé(éj réaaédna&nﬁ%em
sulfate filtration, and concentrated. ihe residue was purified by silica

gel col urmmBg-der Hﬁﬁt%?@?%ﬁﬁ?d(“é‘{tﬁyﬁt%}@eta&%?te andle F GHE & FRFSHRFd was

di srupt ed L Qs RX@AEn T Q1 GiyMeotig rilct E@lc@orﬂa@ﬁﬁ&lte(d‘laﬁ@e@us Woahgz99% as a
pal e-yel | ow solid. LCMS(ESI+)nmfz: 309 (MH) + Ref erence Exanpl e

95 {5-[3, 5% WFPF%P&%FHW‘)%@P%W&HEEE@ é%tl?Prn@ilﬁéanex To a
sol uti ofy O&nydrdue- Rhgddsihl ser Rl haﬁlla [Hiemykdd ur ane zfllctaabalve@\yde (5.69

g, 18.5 mmol) obtained in_ Referencg a 4 et hanol, (170 m) was
S ded Soul BHRGTSALAS b ST At MiEaS smsrnd (17! C6T AR §i2nt?)

white solid.
'R-NMR (300 MHz, CDCls)8:2.21 (s, 3 H), 7.36 (br. s, 1 H), 7.49 (s, 1
H), 7.68 (s, 1 H), 7.99 (s, 1 H).

15 [0301]
Reference Example 59 N-[3-bromo-5-(triflucromethyl)phenyll-N-
methylacetamide

To a solution of N-[3-bromo-5-

(trifluoromethyl)phenyllacetamide (6.6 g) obtained in Reference

20 Example 58 in DMF (71 mlL) was added sodium hydride (60% in oil, 1.22
g) at 0°C. The reaction mixture was stirred at room temperature for
10 min, methyl iodide (4.98 g) was added, and the mixture was
stirred at room temperature for 16 hr. To the reaction mixture was
added saturated agueous ammonium chloride sclution, and the mixture

25 was concentrated, and partitioned between water and ethyl acetate.
The organic layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated to give the title compound (6.37 g, yield 92%) as a
yellow oil.

30 ‘H-NMR (300 MHz, CDCl;)8:1.86 (br. s, 3 H), 3.30 (s, 3 H), 7.43 (s, 1
H), 7.58 (s, 1 H), 7.74 (s, 1 H).
[0302] |
Reference Example 60 N-~[3-(3-hydroxypyrrolidin-1-yl)-5-
(trifilucromethyl)phenyl] -N-methylacetamide

35 A solution of N-[3-bromo-5-{(trifluorcmethyl)phenyl]-N-
methylacetamide {6.37 g) obtained in Reference Example 59, 3-
hydroxypyrrolidine (1.7 g}, palladium(II) acetate (212 mg), {(f)-
2,2"-bis (diphenylphosphino)-1, 1’ -binaphthyl (1.2 g) and cesium
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and the m xture was stirred at roomtenperature for 1 hr. The reaction

sol ution was concentrated under reduced pressure, and the obtained residue
was partitioned between ethyl acetate and water. The organic | ayer was
washed wi th, Wak-8keaph $3t vhatQdehEi N0 @i efad BV eEe@nfydEOLSs JMRGREGEHM
sulfate-filtration, and concentrated. The obtained residue was purified by
silica gel aewiswpiare moaf©dcaph§ %%x%ﬁ‘é?%ﬂ‘?ﬂ1%%5t°af8°1§0‘tef@e¥a§0‘?%0) to
give the tiider cappaiund (5. O Geayteddd MBEZ¥ras adwhhé enisahird. was 1H NMVR

(300 MHz, CDC13)6: 1,81 J =6.1 1 4.72 (d = 6.1 Hz, 2 H),
6.46 (d, Jex_t%“*.c)éieiiiz",ﬂ% %Ey%.%teﬁ?-?@es‘?ggﬁ%c %aﬁ%r, “?.%7‘21‘“"%5"{0‘ %QHS‘, 8.07
(s, 2 Hs §{£336GedRefargndei &k avplkea@fydhy| m{dsfignssulfate, and

bi s(triflupronethyl)phe furan-2-yl| a l.ution of
{5-]3, 5-bi sj(ftreurfe uorigjr?e?%%/t]ﬁa%ﬁeﬁ?/f] O&%ﬁkgg%c?l %g{iﬁ%r%o%g%%%o%%,s 3.22 mol)
obt ai ned | puRefiedehy esiBiaapgel 3% lumn NyiNcgieregParbiyo hewdnse' etBYL Moetass added
sodi um hydcg} (6Q% 4 [ O+ ndothe JYxhuge wag stirred
at room te?r%)'gejfsat urgéaq?d(}r %fSQ%n‘Qen.Jt%'?ot% eég:gﬁg?]lil%% (%/asza%'de%‘ea sol u)ti on of

et hyl 20 bpahwardiavesqldds9 g, 3.55 mol) in N, N-di nethyl formanmide (5 m,),

and the m % 4@ 8o $4z!, " e8cAY 5f PYB H%r,m@r@ﬁ,urzeow BB1MA, andgt 3896 {or S
hr. The reaction solution was allowed to cool to roomtenperature, poured

into saturdt®d @mAdnt uhn3énI®ribdé)soPu¥t on 3¢ £60n 1) ) amtt 4%he i %t Ufe fas
extracted wj}hy efehybracst atg) (19Qemicy, The,26.w hyls.acetgt @ hpyer was
washed with water and saturated brine, dried over anhydrous magnesium

sul fate, fitPE%tled, and concentrated under reduced pressure. The residue was
purified byesétdee geimmel gMmichremrbagraphy (hexane/ ethyl acetate 90:10 -
30:70) to give.the title . c ound (0.4 . yield.339% as a yellow oil. 50
1H NVR %%ogtﬂ%l,“"éﬁ?ﬁ’é‘j@’P%ggﬁﬂ(%a,rgﬁn%lz‘fg&‘%%fp?ﬁ#}‘? 4.16 (s, 2 H, 4.24
(q, J = 7.1 Hz, R $dlutdobH8of S-b2okd+5-6(tF2f{ayrahethPl Vperzoi¢ #id 6181g)(d, J
ot ﬁy? '("f%_ %gl‘%@o 7%1@'11(1(35’(51.0"%) , G (514 2)Mhnal B371(sRBE §fjeNGe Exanple 97
bi s(trifl ueretwtityli] pherhd FLetwashystioted &t Zogh) tRIPRSRYY 2R foat 86 hr. To A
sol ution of,gt - : ted di

([5-13, 5- b{%%tlr%f ST oRETRY ) Bhery I T Fuf ans-yi | ot hoxy) acetate (0,40 g,
ol ) obe ahwetbgencREPeratifc Sobkaipl-c 208 Hif THALLERIIAh FLORTF It bofthy?
cont ai ni ng ;wat &fe .( 589 .orh80ic Mhlyelrnwgd Naneka(RO sk t¥Rsc et brigs, undes a

hydr ogen atnosphere at réomtenperature for 16_hr. After confirmation of

the conpl efVeR FydERUS dBErrshuh s utietet hd d4L 5T s ot ion TR f2Ft er ed

- and concentpat&ct Ardar 6 eduweedndraxsur Compdimdr €52 Buey, Wase phirddki ed i 15w

silica gel ¢olum chromat ography (hexane/ethyl acetate 90:10 - 40:60) to

give the t Pife conpound (0.29 g, yield 72% as a colorless oil. 10

1H NVR( 300 ‘vHnrCDEh 8 )1zl . 28€1,) 532H)1 2629-52.55)m 2. H) , Br65s4.2E), 3.66

flé??é{”ﬁ%(?ﬁ??@( é; %ﬁ;ﬁ:ﬂ' 18Ls IH, 7,864 S52H) 5 o=/ 2 fif, 3l 175y 2.21
(m, 1 H), 7.81 - 7.84 {m, 1 H).

[0304]
Reference Example 62 1-[3-(thiomorpholin-4-ylcarbonyl)-5-

1.01

30 (triflucromethyl)phenyl]lpyrrolidin-3-ol
A sclution of 4-{[3-bromo-5-

(trifluoromethyl)phenyl]carbonyl}thiomorpholine (5.0 g) obtained in
Reference Example 61, 3-hydroxypyrrolidine (1.35 g), palladium(II}
acetate (158.5 mg), (+)-2,2'-bis(diphenylphosphino)-1,1’-binaphthyl

35 (884 mg) and cesium carbonate (13.8 g} in toluene (71 mL) was
stirred under an argon gas atmosphere at 90°C for 16 hr. After
cooling to room temperature, water was added to the reaction mixture,

and the mixture was extracted with ethyl acetate. The organic layer
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(ml1 H,503(t,J =7.3 Hz, (m 1 [0338] Reference Exanple 98
2-[3,5-bis(trifluoronethyl)phenyl]-5- (chloronethyl)furan 15To a sol ution
of (5-[3,5-bis(trifluoronethyl)phenyl]furan-2- yl}nmethanol (8.26 g, 26.6
nol ) obt aiasedasiedRefieh enmrExadpdEing) dniébHEvé £ 3hhyidrowasnaaeedhnt hi ony|

chloride (54'1% n% %l .T_le) atTh%C’flf‘Elga agl &%ﬂ'ge%t%ec?t 'alhEleghtaf or 30 min.

he
The reaction mx’ture was ur "her iTred at room tenperature for 3 hr and
concent rat@dldmisrraszoureﬁmﬁe@ypﬁeblm gel aprd umhechessiadoeragity partiti oned

bet ween et/ %gl G 3r ¢ 200 Mat 8. sdhe p0f ganisG, Layercnes: veshedowhhl

sat ur at ed ogencar bonate solution and saturated brine, dried over
anhydr ods ©Paghesi wmeéell a@are - ) f pptekede-dntl@oretifrated to give the title

conpound (8- ﬁn&’R%oWﬁﬂiiﬂ %@?’ﬁd%sla%\h(é egsalidh H%5 thh)NIVB 63002\42127 (o, 2
CDC13) 5: 4. 67 (s 6.53 ( : H) éd 3 3, 1H),
7.76 (s, iy, 85?)7(b(rs spHf H)[:0838 K@éf-e?en%é{ Exan%e 337 (m, 1 H), 3.33
(5[[3 5bbi?@t I@_?T tmj,orloﬁp%]hylz;)eﬁhegw,d f @, an- rFy, Wl ]S&CQ_TJ&))PIST,I’B|I?,3QAO$O[MI on of
2-[3,5-bis(trifluo t eny t.hy a 5
mol ) obt &’nédli n n;gr e% %eé)EQ%(mil g) 98é %03 rsTfJﬂ]’cfaﬁlE’ gs' g gg % N
mmol ) and ﬁ&)crown 6 (6.76 g, 25.6 nmmol) in acetonitrile (250 m) was
stirred at g%éﬁ) 1 hr and at roomtenperature for 8 hr. The reaction 35

sol ution wa: ncentrated under reduced pressure, and the residue was
partiti on&céﬂaebme@mmpyé e at-4tf @-lamwhowdter. The organic | ayer was washed

NN patur A BELAR el | SULOMS L AN P (ARSI SR AL e, and T Ler ed,

and the fi ra e wWas ¢c pressure The residue was
purified by siliTvaageblwsloannt chrid@abogranitry (hexane/ ethyl acetate 90: 10 -

20: 70),.ane i abiglihos yel bt splid.ves, ueshad, i heanestaaieut he

title conpoun *Zo | ow so
CDC13) 6: 3. we€§n0?1@9amPGES€i (@ agetory glif miy)) yps gddps (ia’uegu& selgtipn

111), 7. 76((% mior &xBfe( gﬁ'é)cer&@%‘k@he%ﬁ{em@ Exapbe:, 1084 the
{5-[3, 5- bls(trlf uororreth%:h) enyl [furan-2- yllacetic acid 10A sol ution of

{5-[ 3, 5- hiBi(Atre| vaF CHEER ;ﬂéﬁyﬁ fafr &€ gor 1 hr. The reaction mixture

was extracted with ethyl acetate. The crganic layer was washed with
20 saturated brine, dried over anhydrous magnesium sulfate, and
filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
60:40 — 0:100) to give the title compound (2.99 g, yield 84%) as a
pale-yeliow amorphous form.
25 IH-NMR (300 MHz, CDCl;)&5:2.88 {(br. s, 4 H), 3.70 (br. s, 1 H), 4.12
(br. 8, 2 H), 4.59 (br. s, 1 B), 7.60 - 7.64 {m, 1 #H), 7.73 - T7.77
(m, 1 H), 7.85 - 7.89 (m, 1 H).
[0306]
Reference Example 64 1-{3-[({l-cxidothiomorphoclin-4-yl)carbonyl]-5-
3p (trifluoromethyl)phenyl}pyrrolidin-3-ol
A seclution of 4-{[3-bromo-5-
(triflucromethyl)phenyllcarbonyl}thiomorpheoline l-oxide (2.89 g)
obtained in Reference Example 63, 3-hydroxypyrrolidine (774 mg),
palladium{II} acetate (91 mg), (£)-2,2'-bis(diphenylphosphino)-1,1"-
35 binaphthyl (504 mg) and cesium carbonate (7.2 g) in a mixed sclvent
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 ccncentrated, water was added to the residue,
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yl)acetonitrile (1.90 g, 5.95 mml) obtained in Reference Exanple 99 and 8M
sodi um hydr oxi de solution (5 mM" 40 mml) in ethanol (20 m) was heated
under ref lux for 40 min. The reaction solution was allowed to cool to room

temperat urg,y aRd £0NRGEAL a4 ediwpdess LadHCeeh A5 apEesEdlr eThd ke ghast dligyewas
adjusted to pH 2 with 6M hydrochlorjc acid under ice-coolin and

partiti onetRheeared Eithy PR aEStRELTRE WAL LT OFifE BPUAHICE S| B8 SHEE washed
with saturatiedcbridies andidrded overcianbycs aus peagnesirameduldnat ehéil tration,

and the filtrate was concentrated. under .reduced pressure. .The i ned
dar k- br owF Mg WP RS TFERT i3t AFH TSR I 8?# 0 ﬁeﬁ%@%tgfg:ﬁgWo(%%g t he
title comouuutdtémdShagol7189: as pat 26 )brownivr ydieak stld IGoNRIEBOE - MHzg

DVBO- d6) 5: 3. L 2H). 6.49 (d..J = 3.4 Hz, 111), 7.37 (d, J = 3.4 Hz,
111), 7? 96YJ(E§,% %Eﬁ) %‘955“{1%‘33 %f%)lfl' 12.67 (br. s,)lH) o5 Eo341] Exanpl e 1

({1-13, 5- biESEHR] {3000 MErEtENAL, HENG] pYr roD di 2-G5 —yRF 30l fmngl Mhcet-96 aci d
[0342] 30 [.0343] Sok Ut an; of . 8thyh 114033510, g = 8.9, 3.4 Hz,
bis(triflu ‘?%néfhfxﬁ}’p’he?’ﬁéf’] E‘{‘/r o e %&y I}ls}ﬁ)l'f gngll)gé:det ate (680 %)Hz

obt ai ned ih IRef 8réhce FEpamihe 2 Band31 Tt HRgm fwdr §Xi dé- YorbRydfatel ¢ 1. 38 )

i'n tetrahygdr an (1007 ) zwed er 4(300mi h) was Skl (A &t , r 9o t@nperature
for 3 h?g1 h[g]f lrj('ie)act§'on mmkture was adj {usted to pH5 with aqueous 6N

hydr ochl or¥k: fciBf §8 ut H#on, and extracted with ethyl acetate. The organic
layer was ygsigd with saturated brine, dried 5 over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated to give the title
compound (ReZeregceyERIWies6f sl cBFgRPess crystals 1H NVR (300 Mz,
CDClB%G: 2(%51';f1u3r&ﬂet{1{91)i:hl(a‘hyl]&xe%ﬂanes'ﬁﬂffénéﬂﬂidé. H, 3.30 - 3.35 (m 1 H%
3.37 (s, 2 , 3.41 - 3.46 (m 3.52.10..3. 59 C T/ S PG m
2 H), 6184 (s, 2"} S?iﬁ’él‘i”s,Ofl%l_—ﬁ’l_]?dnfl—.ségtflf)frl,uofo @Yﬁééﬁ}”@éﬁ&%’szﬁ‘l
({1-[3, 5- bpsfidiink! Y0 GiBt Rk ) ARy b pyadeaildony B-chibl saé f (5nYB) @k etd ©°Gci d
15 [ 0345] 0346] . | ytion o _
(11-[3, 5- hi"‘%‘%tt&lef %“ﬁ%%rrreetwﬁﬁl f%ﬁ:erﬁe% F%y&rbéq ittgfn%%r-aﬂﬁ s uF?%nlyGI )hgcetTih((:e acid
(500 ng) obtadtied mhxExanpee dormredtmpted chltoropet BER2OIT AT (321 ng) in
di chl Ormwé&gg&%%ér atvgago;%mne%@t 26 RRIMN LEAPEIALYL B fORad BEtrrabhed

an

sol vent was- evapor at ed, e residue was purified by preparative HPLC
(i nst rugenwitiGdidon apetatedi ghhe RroarpleyYptryds ¢asheh veiyst ilm col um: 'INC
Corbi prep CDS:fn152c 0881 DAY 2T 80bMER, | aSQABEN AinyirbYs _
trifluoroacetic 25 acid-containing water, SOLUTION B; 0.1%trifl uoroacetic
aci d- magnesium sulfate, and filtered. The filtrate was concentrated to
give the title compound (13.4 g, yield quant.) as a pale-yellow
solid.
25 H-NMR (300 MHz, CDCls;)&:3.10 (s, 3 H), 6.71 - 7.05 (m, 1 H), 7.39 (s,
1 B, 7.53 - 7.62 (m, 2 H).
[0308]
Reference Example 66 N-[3-bromo-5-(trifluorcomethyl)phenyl]-N-
methylmethanesulfonamide
30 To a solution of N-[3-bromo-5-
(trifluoromethyl)phenyl]methanesulfonamide (6.77 g) obtained in
Reference Example 65 in DMF (65 mL) was added sodium hydride (60% in
0il, 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
35 mixture was stirred at room temperature for 16 hr. To the reaction
mixture was added saturated aqueous ammonium chloride solution, and
the mixture was concentrated, and partitioned between water and

ethyl acetate. The organic layer was washed with saturated brine,
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containing acetonitrile; gradient cycle: 0.00 min (SOLUTION A/ SOLUTION B =
90/10), 1.00 mn (SOLUTI ON A/ soLuTION B = 90/10), 4.20 min (SOLUTI ON
A/ SOLUTION B - 10/90), 5.40 mn (SOLUTI ON A/ soLuTioN B = 10/90), 5.50 nmin

(SaLuUTl md%/l§9—é-@é10§n§ydr&%/ Fnepingh 3015:160 &hA fﬁ@e%&imTﬁésﬂﬁﬂa% B =

90/10); flowrate: m / mn; detection met hod Or th
title corr&@@nﬂo%wiﬁﬁedyti%lgévgo%e tj‘:FI-lRII\ﬁ?rf(p?B@dM-Ezl un qg‘%tg . (23' 19
(m 1H, a%éoll?owdf%limlH)336‘352(m3H) 366-372(m1

(F?)’r,?’l?ﬁ)' [Mﬁﬁ] "EX é:D§13)% 5 8008 (D ut H3g 98 5 4f, 14 43 gy 13.24

({1-[3, 5-bi.s6t ngf I]umr)onmwl()spherny)l Jpyrrolidin-3- yl)sul fonyl)acetic acid
[0348] FF g&g O0\-4 OH [0349] The title conmpound (245 ny, yield 66% was
obt ai ned fY Jo net hyl ({1-[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-
yl | sul f onydefacerat eExabbaé ned N-i3RE3envemesyExaepieid-loywla-Aet hod sinilar to

that in Ex N NVHz as A7 2 3. -
3.56 (s, &%f?gewethg&@ﬂe%&?]% Jﬂﬁ%gﬂ)& %lé naml% 31 | (g‘ 10 l(_DS 5 ﬁ|)6,
7.19 Is (s, 1 HA s23usdq lof, Ni[WrOPQSBﬂHtIEiéHW@%hYUPhenyl]-N—

({1 [3, 0@ %&%&&h&ﬁﬁ{e@,ﬁ?%ﬂ&&ﬁ@eny Hg 27080yl i i ReRerenbd Suthpnyl Jacetic

aCI
3-hydrozypyrrolidine (1.71 g}, palladium(II} acetate (221 mg), (£)-

2,27 -bis (diphenylphosphine)-1,1/ -binaphthyl (1.23 g) and cesium
carbonate (19.3 g) in toluene (100 mL) was stirred under an argon
gas atmosphere at 85°C for 16 hr. After cooling to room temperature,

15 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

20 33:67 - 0:100) to give the title compound (5.45 g, yield B2%) as a
brown amorphous form.
lH-NMR (300 MHz, CDCl;)5:1.91 (br. s, 1 H), 2.06 - 2.30 (m, 2 H),
2.86 (s, 3 #), 3.26 -~ 3.34 (m, 1 H), 3.32 (s, 3 H), 3.34 - 3.62 (m,
3 H), 4.59 - 4.70 (m, 1 H), 6.66 (s, 1 H), 6.75 (s, 1 H), 6.80 (s, 1

25 H).

[0310]
Reference Example 68 l-[3-bromo-5-
(trifluorcmethyl)phenyl]pyrrolidin-3-ol

3-Bromo-5- (trifluoromethyl)aniline (5.0 g) and 1,4-

30 dibromobutan-2-ol {4.83 g) were stirred at 100°C for 3 hr. After
cooling to room temperature, to the reaction mixture was added
saturated aqueous sodium carbcnate solution, and the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous magnesium sulfate, and

35 filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
90:10 - 50:50) to give the title compound (5.6 g, yield 22%) as a

brown oil.
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200H [0352] The title compound (1.0 g, yield 77% was obtai ned from et hyl
({1-[3,5-bis(trifluoronethyl)phenyl]-2-oxopyrrolidin-3-

yl I sul fanyl)acetate obtained in Reference Exanple 4 by a nethod 25 simlar
to that i ﬁﬂWpIEOlMHaHm3X&GO6WerM501dI6)),52 0897 2.22. @B, (D)L H),

2.54 - 266 4. 14 (2 5y, 3 8F (1, 3 Wy & By nd 054 53,10 5780 (5

({1-[3,5- b(IE«( t2r iHﬂlub{%bhyls):pﬁeﬁilaﬁzﬁ-rim(épylf izl 6|-$10 3L,y Pl sul 49 Byl ) &ceti c
acid [0354], 5 Q35%], The title conmpound (120 ng, yield 41% was
obt ai ned from et hyl ({1 63 5-bis(trifluoromethyl)phenyl]-2-oxopyrrolidin-3-
yl I'sul fisyl§Hcdétate obtained in Reference Exanple 5 by a nethod sinilar to
that in Exleémalr%née El lﬂel\léé?J(—%QOmé/Hzox O-d6)6: 2.43 - 2.68 (m 2 H),
3.67 - 3.72 00, - rq H%792(s 1 H, 834 (s, 2 H,
13.35 (br, (Hrll%lmf@‘%@éﬂy %‘?fb\{]épgrm idin-3-ol

({1-[3,5- blS(trljJM@@h@ﬂyﬂHnwhkmbgmaﬁumezhpxranﬂlﬁﬁbl(h5103g)1£hd 1,4-

yl }sul fonyl ) acetic acid 5 0358] ., The title g:or}pound (520 ng, yield
69% was ot LRI EF S TA h&}Biﬁ)g) were stirred at 100°C fo hr. Afte

({1-[ 3, &r bea{timigf tuomm‘etbxy@e)qﬂtemyl]t& mopy&mm]mdmmx&reylwhswdmyl )acet ate

obt ai ned i n_ Ref rence thod si.mlar_to that Exanpl e 1.
TH NVR <3oﬁa‘m—r‘z% A ore S, BheBoBie RSl o By B NAGP,

4.44 - 4 AS{mactiédHyithd e6Byl akefdtém TJ}EI—Mgaﬁnml(lY@r JtaS7w8srk@1 w2Bh1l H),
7.96 (s, 1.H) 3 lg

({1-[3-fludro urf%{:'trt#ﬁ%l%rglfn%? %ﬁ?gha&yﬁrg%rsroﬁ%%%ﬁ% yi §surfar7ncill Yacetic
acid filtered. The filtrate was concentrated, and the residue was

15 purified by silica gel column chromatography (hexane/ethyl acetate
90:10 - 50:50) to give the title compound (2.57 g, yield 47%) as an
orange oil.

'H-NMR (300 MHz, CDCl;)5:1.64 (d, J = 4.7 Bz, 1 H), 2.06 — 2.27 (m, 2
H), 3.23 - 3.32 (m, 1 B), 3.32 - 3.43 (m, 1 H), 3.46 - 3.59% (m, 2 H),

20 3.82 (s, 3 B), 4.55 - 4.69 (m, 1 H), 6.20 (t, T =2.3 Hz, 1 H), 6.40

{s, L H), 6.47 (s, 1 H).

[0312]

Reference Example 70 1-[3-chlorc-5-
(trifiuoromethyl)phenyl]lpyrrolidin-3-ol

25 A solution of l1-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) im toluene (96 mL) was stirred under an argon gas
atmosphere at 85°C for 16 hr. After cooling to room temperature,

30 water was added, and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate B0:20 - 10:90) to give the

35 title compound (4.11 g, yield 80%) as a brown cil.
lH-NMR {300 MHz, CDCl3)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, T =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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[0360] FF Nlys O OH [ 0361] The title conpound (101 ng, yield
31% was obtained fromethyl 5

({1-[3-fluoro-2-(trifluoronethyl)phenyl]pyrrolidin-3- yllsulfanyl)acetate
obt ai ned in gref ergmce,BExagpl e 8 by a nethod simlar to that in Exanple 1.
1H NMR (300 MHz, CDC13)5:1.89 - 2.05 (m1 H),2.35 - 2.43 (m1 H), 3.17
-3.27(m 1 W318133(s, 2 H), 3.38- 3.44 (m 2 H, 3.52- /0

Reference Example 71 1-[3-fluoro-5-

(trifluoromethyl)phenyllipyrrolidin-3-ol

5 A solution of l-bromo-3-fluoro-5-(trifluoromethyl)benzene
(10.0 g), 3~hydroxypyrrolidine (3.58 g), palladium(iI) acetate (461
mg), (*)}-2,2'-bis(diphenylphosphino)~1,1’-binaphthyl (2.56 g) and
cesium carbonate (26.7 g) in toluene (222 mL) was stirred under an
argon gas atmosphere at 90°C for 16 hr. After cooling to room

10 temperature, the reaction mixture was filtered through celite, and
the celite was washed with ethyl acetate. The filtrate and washing
were combined and the solution was washed with water and saturated
brine. This was dried over anhydrous magnesium sulfate, and filtered.
The filtrate was concentrated, and the residue was purified by

15 silica gel column chromatography (hexane/ethyl‘acetate 98:2 - 20:80)
to give the title compound (10.65 g, yield quant.) as a brown oil.
H-NMR (300 MHz, CDC1;)8:1.73 (br. s, 1 H), 2.05 - 2.28 (m, 2 H),
3.27 (d, J = 10.6 Hz, 1 H),‘3.38 (td, J = 8.5, 3.4 Hz, 1 H), 3.45 -
3.59 (m, 2 B), 4.55 - 4.70 (m, 1 H), €6.35 (dt, J =11.7, 2.3 Hz, 1

20 H), 6.52 (s, 1 H), 6.60 (d, J=8.7 Hz, 1 H).
[03143
Reference Example 72 (38)-1-[4-chloro-2-
{(trifluoromethyl)phenyl]pyrrolidin-3-ocl

A solution of 1-bromo-4-chloro-2-{trifluoromethyl)benzene

25 (15.0 g), (35)-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

30 mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried cover anhydrous magnesium suifate,
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

35 colorless oil.
ly-NMR (300 MHEz, CbCl;)5:1.92 - 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), 7.3%1 - 7.35 (m, 1 H), 7.54 -7.55 (m, 1 H).

122



3.71 (m1 H),6.61 - 6.68(m 1H), 6.74 -6.77 (m 1 7.19 - 7.33 1
(H%19[%52b[) 1(H) f [ 0362] Exanple 8 K (m

i s(trifluoromethyl)phenyl]pyrrolidin-3- yllsulfonyl)acetic acid
15 [0363] [6§1£p364 The title corrpound (535 ng, yield 81% was

obt ai ned fromethyl ({1-]2, trifl
yl } sul f onyRefaeercst @XBIBE’%? Hed L ? ﬁé’t"é?g g?{rf)% eﬂ%){(%&/e rq‘t] hgia&sl%m Izgr to
% h«gi1 I( nm EE&%%' £ndl. [BliﬁbNM?cy(—iiO(DtMﬂuoeaﬁ‘dﬂ')ﬁ)pﬁezﬂﬁ]bo;*oﬁ?_f: (anid2 H), 3.45 -

To a solution of l-methoxy-2-(trifluoromethyl)benzene (6.30 g,

5 35.8 mmol) in THF (150 mL) was added n-BuLi (21.0 mL, 2.50 M hexane
solution, 53.7 mmol)}, and the mixture was-stirred at room
temperature for 1 hr. The solution was cooled to -78°C, tris(l-
methylethyl)borate (8.08 g, 43.0 mmol) was added, and the mixture
was stirred at -78°C for 0.5 hr. The reaction solution was allowed

10 to cool to room temperature and stirred for 16 hr. The mixture was
acidified with 1M hydrochloric acid and extracted with ethyl acetate
{300 mL). The extract was dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to give a mixture
(6.52 g, yield 83%) of [2—methoxy—3—(trifluoromethyl)phenyl]boronic

15 acid and [3—methoxy~2~(trifluoromethyl)phenyl]boronic acid.
[0316]
Reference Example 75 [2—cyano-3—(trifluoromethyl)phenyl]bcronic acid

To a solution of 2,2,6,6-tetramethylpiperidine (0.99 g, 7.02

mmol) in THF (25 mlL) was added n-BuLi (2.80 mL, 2.5 M hexane

20 solution, 7.02 mmol) at -10°C. After stirring for 10 min, this
solution was cooled to -78°C, tris(l-methylethyl)borate (1.58 g, B.4
mmol) was added, and the mixture was stirred for 5 min. To this
solution was added a solution oif 22— (trifluoromethyl)benzonitrile
{(1.00 g, 5.85 mmeol) in THF (10 mL), and the mixture was stirred at -

55 78°C for 2 hr. The reaction solution was allowed to warm to room
temperature, the reaction was quenched with acetic acid, and the
solvent was evaporated under reduced pressure. Ethyl acetate was
added to the residue, the precipitated solid was filtered off, and
the filtrate was concentrated to give the title compound (3.14 g) as

30 a mixture. This was used for the next reaction without perforning
further purification and identification.
[0317]
Reference Example 76 ethyl (2E)-3-{5-[3-fluoro->-
(triflucromethyl)phenyl] furan-2-yl}prop-Z-enocate

35 A solution of ethyl (2E}-3-(5-bromefuran-2-yl)prop-2-encate
(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 (triphenyiphosphine)palladium (0.15 g, 0.13 mmol) and 2M
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3.82 (d, J =7.2 Hz, 2 H),4.15-4.03(m 2H),4.17-4.26(m 1 H, 7.14 (d,] =
8.7Hz,1H), .28(br,1 H,7.66(d,J =8.7 Hz, 251 H, 7.86 (s, 1 H. [0365]
Exanmple 9 ({1-[3,5-bis(trifluoronethyl )phenyl ] pyrrolidin-3- ylloxy)acetic
?{Clld[go Eo E.ttlﬁlac&r 4 b%ngftats[ﬁg.%@ﬂm (6.56 miﬁ:’I% Bufm%ibl llln N, N-

, i fl uorone heny rro - 3- t 3 35
obt ai ned iH"REPBIFGREEMERS em% %élﬂfes‘i ]\%85 ‘T”?: BIII%T( eosg)cefl i g)

(6.5 m), @andrt hersekutddingashstidacedontsdlootvt etrq)epamumm*egatﬁrmr thEo t he

reacti on m xture d.th

concent ratsé’&lﬁ‘nﬂ%? gﬁﬁ‘:é% #éggﬁ he\/\gtmL %ra(t%gwa%l ?Onrgezﬁwégee%\%?lge%he

obt ai ne@d resivdue, pandutrbe IThet dreained aehibeedas EypHfdedih sdal o2 aasdd
sodi um 1.?_hc‘e %&@?%“%% 883;% SQPEE% %u%“gtﬁéwcfac%ﬁda%é heeibylo acetate (30

m x2). saturate I ne ri ed over anhydrous
magnesi um suldfiatethardtie| campetnd THe 62 b rated didas b e ényehl el sehddr

reduced PresIk €409 ghye c%clir 1s§g| fjc which oas , resyyst.ahl kgedr trom
hexane- et hyl ace& ate to give t fl e ‘compound
Hz, 2H), 6.45 (d J = 15 6 Hz, i1H), 6.71 (8, 0 = 3.9 Hz, 1H), 6.84

10 (d, J = 3.6 Hz, 1H), 7.26 {m, 1H), 7.45 (d, J = 15.9 Hz, 1K), 7.358B

{m, 1E), 7.72 (s, 1H}.

[0318]

Reference Example 77 ethyl 3-{5-[3-fluoro-5-
(trifluorcomethyl)phenyl] tetrahydrofuran-2-yl}propanocate

15 A solution of ethyl (2E)-3-{5-[3-fluoro-5-
(trifluoromethyl)phenyl]l furan-2-yl}prop-2-encate (0.62 g, 1.89 mmol)
obtained in Reference Example 76, and palladium hydroxide (10% on
carbon, 30 mg) in methanol (100 mi) was stirred under a hydrogen
atmosphere at room temperature for 16 hr. After confirmation of the

20 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 95:5) to give the title compound {0.55 g, yield 88%) as &
yellow oil.

25 *H-NMR (300 MHz, CDCl.)&: 1.26 (t, J = 7.2 Hz, 3H), 1.6l - 1.85 (m,
28), 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]

30 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-Z-yl)prop-2-enoate
(0.61 g, 2.50 mmol) obtained in Reference Example 31, [3-methoxy~-5-
(trifluoromethyl)phenyllboronic acid (0.50 g, 2.27 mmol),

35 tetrakis(triphenylphosphine)palladium (0.26 g, 0.23 mmol} and 2 M
sodium carbonate solution (5.68 mL, 11.4 mmol} in N,N-
dimethylacetamide (25 ml) was stirred under an argon atmosphere for

16 hr. After cooling the reacticn solution to room temperature, the
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15 (1.85 g, yield 64% as a white solid. 1H NWR (300 MHz, CDC13)6: 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] Exanpl e 10 :

({1-[3, 5- hiaGtridd Lmee%@wf)fphgmlﬂrﬁyrﬂmacﬂéwwas c?&uc)éh}:ﬁ&ltécﬁlmylh)aﬁcet ic
acid [0369] [0370] ({1-[3,5 Bls(trlfluoro I rqli di n-

yl | sul f anyierHEae | RESTerge ¢ ZTéen@b ARG KT g% i%‘l)i%btsé' ned 9
Exanple 1 dﬁmumﬁﬁh&dgi@@hl(patr@r@plaéamem&tldﬂ&c(emaltanﬁa LH BALPAK o

AS( BF001) 50 | DX mni: solye / pL opa for m
aci d=970/ S‘ﬁivfmgb? vt?’s:ﬁ; F?Wuflﬁlt ég g% e Vle & ‘%ﬁ? ection stfﬁﬁv 220 nu;
t enper atsur'e- N]ZBC{)BOEJOM@Z,\/@ZD@lQ)(ﬁrpduad 30 @t Rl’} Zhaizl,ngH)a. §h(S|1t és, r&ention

tinme, whic recryst | r hyl acet at nect ve the title
comound. oS arg S ﬁ%"i}isgm W, ;D?v@ 613‘%;53 ?1;2) - 7203 (m
1 , 2.353.6 212511f()m 6188) { r3J36 3.8.53 5 (3. 651)~ Sm 18) H)
01 (s, 2;H)y (4. 172 LS5 gﬁ—% %1 —( {brs, 1id) . 5 [0371] Exanple 11

[ 3, 5- bls(Strlquorometh Yp eny]pyrr(')ll in-3- yllsul fanyl)acetic acid
72] N @32000 [0373]

[3. & Ezhéﬁetﬂahtcé Lﬁ%!a%‘@éhvé )eQﬁl‘?ﬁJYﬁ-]{FBU[GOJnéQLdkﬁS yl'l sul fanyl)acetic acid

0 nmg, two kinds of racenmate) obtained in Exanple 1 was subjected to

chiral preb‘%i?léthS”éomh@llE}b‘fWtemmrpﬁkrm@ééﬂﬁofﬁ?%ﬁ?I Dx500 mmiL;

sol vent: hexane/pz-solﬁtp&ppﬁna{;ﬁg‘,pr(rglEq -3¢|{ HaS RS -G/ v/ V) ; flow rate:
m/mn; detection net

t d
(1 R2) " havi He o {ROHGRTH b BRSO P HE: 2 i BFORels P RerS stCartFi Fedt 1ilofernyl
.acet at e- heang nka {h \Fefehendd tHxampbDapURdd (68l 1Gdign Vit dn3¢ddhonlHSBIVR (300
MHz, DNS(DOBG)

(m 5 FﬂS %g'm§t%ﬁTﬁ}n] g )nh?so%gkrf%d§§?ﬁer ? %Eégggé% %Qm$gphé§e39t

room temperature for 16 hr. After confirmation of the completion of

7.
({1-
[ 03
({1-
(21

the reaction by TLC, the reaction solution was filtered and
concentrated under reduced pressure to give the title compound (0.49
g, yield>29%) as a colorless ocil.

20 'B-NMR (300 MHz, CDCl;)&: 1.26 (t, J = 7.2 Hz, 3H), 1.64 — 1.84 (m,
2H), 1.94 - 2.01 (g, J = 7.5 Hz, 2H), 2.06 - 2.13 (m, 1H), 2.27 =~
2.35 {m, 1B}, 2.42 - 2.56 (m, 2H), 3.84 (s, 3H), 4.03 - 4.07 (m, 1H},
4.13 (g, § =7.2 Hz, 2H), 4.87 (t, J = 7.5 Hz, 1H), 6.70 (s, 1lH},
7.07 (s, 1H), 7.15 (s, 1H).

25 [0321]

Reference Example 80 ethyl (2E}-3-{5-[4-methoxy-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enoate

A solution of ethyl (2E}-3-(5-bromcfuran-2-yl)prop-Z2-enoate
{(0.61 g, 2.50 mmol) obtained in Reference Example 31, [4-methoxy-3-

30 (trifluoromethyl)phenyl]boronic acid (0.50 g, 2.27 mmol),
tetrakis (triphenylphosphine)palliadium (0.26 g, 0.23 mmol) and 2M
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

35 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 88:2 - 85:5) to
give the title compound (0.46 g, yield 60%) as a yellow solid.
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(s, 1 H, 12.67 (br, 1 H. [0374] Exanple 12 cal cium
({1-[2,4-bis(trifluoronethyl)phenyl]pyrrolidin-3- yl}sulfanyl)acetate 25
[0375] FF 1/2 Ca 2+ [0376] A solution of ethyl ({1-]2,4-

bi s(trifl us-oMRt B340) pHenytdqiyrdolli.diné3- il Fsul 1 &iryl BECetRE (4, 3)g)

obt ai ned i ference appl 0 ang, |4¢ hium roxi nopohydr (419 ny)
in tet rahy‘%}r%?]“au(r%élnil?vvat%)ré %ﬂf': %‘%403'%)"%@% st%r%%egéé'?ﬁlr)do%' tg%rrpzéﬁg ure for
1 hr. The #®act’i-84 MMxtiures wadizadjllikt ed 480 (pH H=wilbht B adlikous 84 (dd,

hydrochl orgc achd $0f ut,i onyy and gbheg mxtupe; was exiracted with ethyl
acetate. The organic | ayer was washed with saturated brine, dried over
anhydrows Haftésium sulfate, and filtered, and the filtrate was

concent r at gk rQngk Vil el 91 I@;ﬁlﬁlogl{g_’l{.zll&eg)oxytbe colorless oil (1.11 Q)
was di ssol ved in nethanol (50 aqueous solution (10 m) of potassium

( ),
hydr ogencaFW&P@r?W'FY&ﬁ]?h%%3&8%E@Y%fHﬁWT%§1ﬁP§?W’é’%S stirred at
room t enper at ur en fsnutidd .ofTRenr$D! \ant-3ves- @v-apeheied-and the residue was
di ssol ved in ,net hanol i) . ueo lutia 10, m f calci.umch|oride
(161 gy Wk TRy 1) RE e 3 on AT B8 SofR-DenBor Ll S b 1
hr. Theisobivarihedasn Redpaeate dxandl ¢ B padi pal a8 smd( B0 lovedatiton] 540
tetrahydrof uran (20 m). e _d.nsol ubl e terial s.filtered off, and the
(1 trare it S3ne8mdidedty gl v8% R Bh st o000 1P Bong as
col orl ess xoopsttaiperature fék NMRhfIOROVEZ, cOMBSONd6) drb o, @Be-canfQ8ti{on off H),

(000y =to B easpty gt oo celleaBiydh Bhigticllbl piicpatan 1 9. 709
3-11- [ 4- chtenasngreted fundsr oresduner) pressirEpye raivedithe 3title proprums ¢0aéd d

[0378] FF 25 le1a>b937%s a color1Bls &it)e conmpound (2.66 g, yield 60% was
obtained frometh

3-11-[ 4- ch]IHGF“HBSL:{Clior MEE u dr iRt By 1 )-BRehtd 1%y 7 of i #n38) y1 Y fifopahold da
obt ai ned igyRefigpence; fvank| 23 byoe +met.hed s nimhar 2123 that 33 N@m, 1m),
2.44 - 2.52 (m, 2H), 3.88 (s, 3H), 4.01 - 4.05 (m, 1H), 4.14 (g, J =
7.2 Hz, 2H), 4.80 (£, J = 7.2 Hz, 1H), 6.96 (d, J = 8.4 Hz, 1lH),
20 7.46 (dd, J = 8.4, 1.8 Hz, 1H), 7.51 (d, J = 1.8 Hz, 1H).
[0323]
Reference Example 82 ethyl (2E)-3-{5~[Z2-fluoro-3-
{(trifluoromethyl) phenyl] furan-2-yl}prop-2-encate
A solution of ethyl (2E)—3—(Sfbromofuran—z—yl)prop—2—enoate
25 (0.65 g, 2.64 mmol) cobtained in Reference Example 31, [2-flucro-3-
{trifluoromethyl)phenyilboronic acid (0.50 g, 2.40 mmol},
tetrakis (triphenylphosphine)palladium {(0.28 ¢, 0.24 mmol) and 2M
sodium carbonate solution (6.00 mL, 12.0 mmel) in N,N-
dimethylacetamide (25 mL) was stirred under an argon atmosphere for
30 16 hr. After cooling the reaction seclution 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 88:2 - 95:53) to
give the title compound (0.36 g, yield 46%) as a yellow solid.
35 'H-NMR (300 MHz, CDCl3)&: 1.34 (t, J = 7.2 Hz, 3H), 4.27 (q, J = 7.2
Hz, 2H), 6.44 (d, J = 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, iH), 7.45 {(d, J = 15.9 Hz,
1H), 7.54 (¢, J = 6.9 Hz, 1E), B.08 (t, J = 6.9 EHz, 1H).
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30 Exanple 1. 1H NWMR (300 MHz, CDC13)5: 1.58 - 1.67 (m 3 H), 2.10 - 2.12
(m 1 H, 2.23 - 2.34 (m 3 H, 2.8 (t, J =84H, 1H, 3.19 - 3.46 (m
3 H, 672 - 6.77 (m 2 H, 7.37 - 7.40 (m 1 H), 12.08 (s, 1 H. [0380]
Erarrpl e 14rg2s3-[ 2-chloro-3-(trifluoronethyl)phenyl]pyrrolidin-3-

ropanol c_acid [0381] The title_c 53 i el 9
gb%gingd f$gﬁﬁquﬁ9{Examp e 83 ethy& 3—8&39999uérojé—ng’ yield 66% was

3-{1- [ 2- chtiriFiBotémd ifHyupposretiny b} pitgritol pyan-¢i-vdi pr@eaploppe opanoat e
1 T NVR(300° Mk VB a0 B FCE B ST h 1 ARG 1, 7a(m 2 B
2. 01- 2. 23( yriXldpromet2iyl) ph@NIhfuled)-2-F116rép-2Jenodtd 423619, H)-13. pmo ), 38
(m2 FD’B'é%%éin%g in Reference Example 82 and palladium (10% on carbon, 40
mg) in methanol (25 mL) was stirred under a hydrogen atmosphere at
room temperature foxr 26 hr. After confirmation of the completion of
the reaction by TLC, the reaction solution was filtered and
10 concentrated under reduced pressure to give the title compound (0.28
g, yield 76%) as a colorless oil. |
'H-NMR (300 MHz, CDCls)&: 1.25 (t, J = 7.2 Hz, 3H), 1.59 - 1.68 (m,
1H), 1.71 - 1.81 (m, 1H), 1.96 - 2.03 (m, 2H), 2.05 - 2.15 (m, 1H),
2.42 - 2.60(m, 3H), 4.02 - 4.11 {m, 1H), 4.14 (g, J = 7.2 Hz, 2H),
15 5.14 (t, J = 6.9 Hz, 1H), 7.22 {t, T = 7.8Hz, iH), 7.48 (t, J = 6.6
Hz, 1H), 7.72 (t, J = 7.8 Ez, 1H).
[0325]
Reference Example 84 ethyl (2E)-3-{5-{3-
(trifluoromethyl)phenyl} furan-2-yllprop-2-encate
20 A solution of ethyl (2E) -3- (5-bromofuran-2-yl) prop-2—-encate
(1.42 g, 5.79 mmol) obtained in Reference Exzample 31, [3-
(trifluoromethyl)phenyl]boronic acid (1.00 g, 5.26 mmol),
tetrakis (triphenylphosphine)palladium (0.61 g, 0.53 mmol) and 2M
sodium carbonate scolution (13.2 mL, 26.4 mmol) in N,N-
25 dimethylacetamide (50 mL) was stirred under an argon atmosphere for
16 hr. After cooling the reaction solution to room temperature, the
solid was filtered off, and the filtraté was concentrated under
reduced pressure. The obtained residue was purified by silica gel
column chromatography (petroleum ether/ethyl acetate 98:2 - 85:5) to
30 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}propanoate
A sclution of ethyl (2E)-3-{5-[3-
35 (trifluoromethyl)phenyl] furan-2-yliprop-2-enoate (0.36 g, 1.10 mmol)
obtained in Reference Example 84 and palladium {(10% on carbon, 40
mg) in methanol (25 mlL) was stirred under a hydrogen atmosphere at

room temperature for 2 hr. After confirmation of the completion of
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(m1H, 7.24- 7.26(m 2 H, 7.33- 7.38(m 1H), 12.07(s, 1H). 15

[ 0383] Exanple 15
3-13-[3,5-bis(trifluoronethyl)phenyl]-2-oxoi m dazolidinl-yl}propanoic acid
[ 0384] 4 20af0385by TLC, thEheeddttiom sohpuwndwgd 0B lgregiald 79% was
obt ai ned f

5-0°15. 5- 5 SEEFH Y s and R iSRS o B T L SIS aidel
obt ai ned i9y RékdfAehe Eramptdor?epy @lvet hod sinmilar to that in Exanple 1.

25 1H NMR 16{391913\'\/5?00 @913&13%1 Y563 252 8J(m722 s, 31#56 .68 721 (d2n 4 H),
3.81 - 3.95 s 1 386 Exanpl e_16
({(33) - 15-[23{)5 i %?mzr ID@OI(%n@cHHyI ?p%ny?}%é} %| 181 n 40 -1 2.46 (m, 1H),

2.48 -~ 2.54 (m, 2H), 4.04 - 4.09 (m, 1H), 4.14 (g, J = 7.2 Hz, 2H),
4.90 (t, J = 6.9 Hz, 1H), 7.43 - 7.58 (m, 4H).
[0327]
Reference Example 86 ethyl (2E)-3-{5-[2-cyano-3-
10 {triflucromethyl)phenyl]furan-2-yl}prop-2-encate
B solution of ethyl (2E)-3-{5-bromofuran-2-yl)prop-2-enocate .
(1.30 g, 5.32 mmol) cobtained in Reference Example 31, [2-cyano-3-
(triflucromethyl)phenyl]lboronic acid (3.14 g, 5.85 mmol) obtained in
Reference Example 75, tetrakis(triphenylphosphine)palladium (0.62 g,
15 0.53 mmol) and 2M sodium carbonate solution (13.3 mL, 26.6 mmel) in
N,N-dimethylacetamide (50 mL} was stirred under an argon atmospherel
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
20 column chromatography (petroleum ether/ethyl acetate 98:2) to give
the title compound (0.70 g, yield 39%) as a yellow solid.
[0328]
Reference Example 87 ethyl 3-{5-[2-cyano-3-
(triflucromethyl)phenyl] tetrahydreofuran-2-yllpropanoate
25 A solution of ethyl (2E)-3-{5-[{2-cyanc-3-
(trifluoromethyl)phenyl] furan-2-yl}prop-2-enocate (0.70 g, 2.08 mmol)
cbtained in Reference Example 86 and palladium {10% on carbon, 70
mg) in methancl {50 mL) was stirred under a hydrogen atmosphere at
room temperature for 16 hr. After confirmation of the completion of
30 the reaction by TLC, the reaction solution was filtered and
concentrated under reduced pressure to give the title compound (0.34
g, yield 48%) as a colorless oil.
[032¢9]
Reference Example 88 ethyl (2E)-3-{5-[4-fluocro-3-
35 (trifluoromethyvl)phenyl] furan-2-yl}prop-2-enoate
A solution of ethyl (2E)—3&(S—bromofuran—Z—yl)prop¥2—enoate
{0.65 g, 2.64 mmol) cobitained in Reference Example 31, [4-flucro-3-
{trifluoromethyl)phenyl]boronic acid (0.50 g, 2.40 mmol},
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yl l oxy)acetic acid [0387] [0388] 5A solution of (3S)-1-[3,5-
bi s(trifluoronethyl)phenyl]pyrrolidin-3-o0l (9.60 g) obtained in Reference
Exanple 18 in N, N-dinethylformam de (20 mM) was added to a suspension of

sodi um hy On8)pdin aNiNdi ebBY L] o mamnedel ( 20@ i, ) at
60C. Afte?{éﬁﬁéiggtéltﬁﬂe%%phogp% n09%0l |auian chlmgr oai%fet ate (7.50 g) and

t et r abut y| SafioRi GREIGHEIROYIEIGD §F - Rerd- atitidd ™™8hd thé N xt ure was stirred

at 60C f Orda;la@thmaéfé&mriaécuwmm vxiaurse:mam alddé\wdnta[rmolatm@pTQmm for
tenperature, and water s, ad

ded. m Xt ad ust e
concent r at]e%l My driddRroF PRl i Bheaﬁecf‘ Fi8nn‘T'L§]IL% was ﬂ('a:’>?f“r % Eu{% V)ét
acet at e.s 1 ikkewas gainiterkayeft vvasddthee(fldwitamzlaydcmxsargmdtemnts@bfrat e and

filtered. Th f||trate was .concentrat fied
silica gel® nPEHI OIS odSpRY ?peetdeg F&Um et %ﬁhﬂga tsséL{igE% %eq) and
recrystal Id:cz]enhnf cbmﬂmgmepme@QMEOI@mgle\téermstm«lt &@ewméﬁn% 1 $3582) gtO

P h e 3 e Tl A oyt (BRI il D RSy S T
H, 7.11 (391— HY3001 PHBA (uS1:1%) 1.G2. 296 ek = [af piz= £B) 9(4:26 %9, MEOH- 220)
03591 Exogml ouh ] €A b Sdboly fuokoes oy yphennd Lyrrel | ane3: 25
)tgl s(t)rll fl ub@:or%ﬁh?l-;rﬂ?e F py? r2d*l i(8r r&? 8- 3(¥245Hyy bbti (ﬁled‘gl + RePelEnce

Exanpl e 1934 N, Bsdi methylgorsmni de (20 m ) was added to a suspension of
sodi um hydride (60%in oil, 1.50 g) in N, Ndi methyl formam de (200 ni) at
60C. After[833%lring for 30 min, 5 sodiumchloroacetate (3.48 g) and

ttEt gg%u;ylﬁé&%rgn@mhm%ﬁeséoeﬁﬁglgh -\er pi-dddests- 3&n? t he Im'i<ture was stirred
a or r e re ure Q0 cool_.to room

t enper affljrét“aﬂdmf:ﬁlﬁe?b"iﬁ?}“ %tﬁﬁlé%%%gﬁran"%ey%gfeﬁam &r. The reaction
m xture was di | UAesblwittbn vt esthghd(Zj-3s{ Bdl4-d1lpbr@-3d th concentrated /o
hydrochl ori id e. Im X 2 t t e
organic | aﬁ’? a@é”s‘ﬁa &c}’lg\? en%frﬂ%u ra}(l)}ﬁg @%l gﬁnfdﬁnf gitg g‘%\% P tgr%%m'?’%_g
filtrate walsta:nmiemnrm@ctenaﬂdmdn@lee% chargl maslaliinf i(&eR MR SREPeR §8

col ) Ch RERLAPLARhK Lol hl Sl eLe-ARd RCE VStRkbbaaY diboBpners a:

hexane- acel’ 0 give the title conpoun
20 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, vield 88%) as a colorless solid.
lH-NMR (300 MHz, CDCls;)5:5 1.27 (t, J = 7.2 Hz, 3H), 1.62 - 1.71 (m,
25 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 (q, J = 7.2 Hz, 2H), 4.87 (t, J = 6.9
Hz, 1H), 7.16 (t, J = 9.6 Hz, 1H), 7.5% - 7.57 (m, 2ZH).
[0331]
Reference Example 90 ethyl (2E)-3-{5-[2-methoxy-3-
30 (trifluoromethyl)phenyl] furan—-2-yl}prop-2-enocate
Reference Example 91 ethyl (2E)-3-{5-[3-methoxy-2-
(trifluoromethyl)phenyl] furan-2-yl}prop-Z-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
35 (6.52 g, 29.6 mmol) of [2-methoxy-3-(trifluoromethyl)phenyl]boronic
acid and [3-methoxy-2-(trifluoromethyl}phenyllboronic 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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15 g, yield 64% as a white solid. 1H NWR (300 MHz, DVBSO d6)5: 2.07 - 2.16
m 2H), 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, = -5.9(c=0.56, MOH, 22C).
[0392] 20 ExdardmetnBlycerap8ls- G091kl fdagorbietddy pgeemr ppyer oitingisphSee

vl | sul finykdagel b, agiedof 0333k u§eysfeg | 93U u2PI AcSebih i @Rpefature,
optically resolved tR1L ngy

[ 3, 5- bi s(t#he Ist?éﬁénﬁsnﬂl)"—’ﬁﬁ?éﬁ?@llo}féyr@%i nfBlVIa)@ﬁlYf%ﬁ?ﬁllcPaééﬁ@t&él

obt ai ned i fhde@mBlifcdd prBs 86t Onend kAl he B saddes radepusi Siqubiyon (5 m)
of Oxone-persul fate conmpound (500 ng) at OC, and the m xture was stirred at

0C for ¥ h$ilifRedrbftlivBR ﬁ%l%&“@rté‘%‘\%%hye%PPEE?WFRE@@WHWC%&%?% 2 and
the organic 4mygr c¥as w e ©Mak ashyslRAYSpreBgResvimsHlsaties. and filtered.

i

~—~

3.E; - 3.6§uxpnop32 d¢hoatd. 63.08 3,92iém 53%H{b 3. 97F6 4.10 (m 1 , 7 08 (s,
1 7. 141 18 13,2 0 e 19
({1-]3, 5- b| 5 ﬁ? Méﬁét?éﬁ%‘)ab% :@/Pﬁpg‘h% [ dlr’n ’53%1?381%]1 E§l ;T%{aét ic acid
[0396] 10 O aam.}r 7.2 Hz, .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 (£, J = 7.8 Hz, 1H),
7.47 (d, J = 15.6 Hz, 1H), 7.57 (&4, 0 = 7.8, 1.2 Hz, 1H), B8.04 (dd,
J=7.8, 1.2 Hz, 1H): | .
ethyl ({(2E)}-3-{5-[3-methoxy-2- (triflucromethyl)phenyl] furan-2-

15 yllprop-2-encate (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 (¢, J = 7.2 Hz, 2H), 6.33 (d, J = 15.2 Hz, 1H), 6.53 (d, J =
3.2 Hz, 1B), 6.66 (d, J = 3.2 Hz, 1H), 7.10 (t, J = B.B Hz, 2H),
7.44 (d, J 15.2 Hz, 1B), 7.50 {t, J = 8.0 Hz, 1H).

20 [0332]
Reference Example 92 ethyl 3-{5-[Z2-methoxy-3-

Il

(trifluoromethyl)phenyl] tetrahydrofuran-2-ylipropanoate
A solution of ethyl (2E)-3-{5-[2-methoxy-3-
{(trifluoromethyl)phenyl] furan-2-vl}prop-Z-encate (0.80 g, 2.35 mmol)
25 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
30 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, CDCl3)&: 1.26 (t, § = 7.2 Hz, 3H), 1.64 - 1.79 (m,
2H), 1.96 - 2.04 (m, 2H), 2.07 - 2.17 {(m, 1B), 2.35 - 2,42 {m, 1H)},
35 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, §d = 6.9 Hz, 1H), 7.24 (t, T = 7.2 Hz, 1H),
7.50 (dd, J =7.8, 1.5 Hz, 14), 7.70 (dd, J = 7.8, 1.5 Hz, 1iH).
(0333}
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To a solution of optically resolved tR2 (AS, 300 ng) of ({1- 10

[ 3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-yllsulfanyl)acetic acid
obtained in Exanple 11 in acetone (10 nl) was added aqueous solution (5 m)
of Oxone- pesreubfiad en:coppourd 500 »O)s-at-R&nanrdathe m xture was stirred at

pr eci pi  at B AL ORIy S TP LEF oo I 5o7s Yo BETHPERLE wes vashed i th
vva]t Ie& agﬁl_ hﬁ/)éan;aotgolgtm tolfgathﬂ e(2@®ﬁ$}0lﬁ¥d3gﬁéﬂhm 2yi el d 98% as a whi tg
. 360 - g0uCRT g PR e pfop-Libage (.58 5 0.8 B4 |
H, 7.18 (cﬂqtalnb-bi i ReZéréhre Ekaiple 20 p@@%ll@xﬂén@ El@Qon carbon, 120
({1-[3, 5 b@ 4331 Inéa%rn%ﬂeg?% ;%@hggé'; s ﬁﬂi& 3 Ry{ﬁéqtgef QP¥bIAREL graci d

[0399] 25 tr| | uor onet nyl | pyrrolidin-3-
yl | sul f onyt9cac seiperaiivde( 890 Ifghre \Aé\fltiaﬁdgoréﬁlrﬁla‘ééﬂ?mtoésFh%tﬁ%Pﬁéal?Ih of

Exanple 3 y@:@ﬁ@tf&& eF &ﬂccmr{eakeé)é%r abi¥e JiPWEs (£0iterag G RALCEL Q) 50
mm | Dx500 m ni ent: hexane/ et hanol /tri fl uoroacetic acj d-800/200/1

(vIviv); f¢Q§WEP§F@tE%01ﬂdﬁF/?ﬁWCEGePJé%‘-ﬁ”éﬁ nmetfogesifne ¥8s eyt ifd et ur e

350) t0;0i ¥£112aC 98P UHNGnmht Eldord¥yPeprey S(B@Ei‘@l’etﬁtﬂteeﬂétw'thfy& rr@cew&tleclao YBS
recrystallized from ethyl acetate-hexane to ive theh% %ﬁ? ound (143.7

ng, yield 379)'1) 1FP NS 3BD Wl BRERS 96 (ol 5@ Ya© , 3.40 -
3.61 (M 2d9or183s660:1.3.92 (m 2 H), 4.27 - 4.54 (m 3 H), 7.11 (s, 2 H),

7.20 13, 60 L0401
({1- [gSS blﬁs%?l %(ﬁ) Plg ﬁ%%e I%?pl(ﬁ”r ol i=5§g£§%ze’léﬁf/[ )15"uq1f 6n]yr3’%c(5]t’i C
acid [0402in),[ Q463] - ((.172] 3mb-Bi)s( e b% ucr.0fetiy|3Hphebyd] py2rb®i th,n38), 15

yl I sul fonyé)eagc tic, Clg’ 6390 Gy, tywo kindg ggé @E%m(at@sg bt %.IFPRAL'.(I%EL“Q] 5

Exanpl e'’3" Was subj e ‘o chiral pfepar at’i ol'um:

mm | Dx500 B33 ;(msol¥ents. 9Bexdnel et Randid.t AHT | ubrPacel i €7 aei-d2BDO/ 200/ 1
(vivlv); ft%4rate 60 m/mn; detection nmethod: UV 220 ma; tenperature:
35C) to give a 20 conmpound (tR2[% having a |longer retention time, which was
recryst al | Refarehconfxanple 8éetdi’e Shbiafieifdugrensthye) phame 1 EorpRATd (136. 6
my, yield 35%as14ehvde 1H NVR (300 MHz, DIVISOd6)5 2. 34 - 2. 57 (m 2 H,
340-363m2¥|),367-389( % 7.11 (s,
2 H), 7220 25 (S splyfionpEp- PB?mOfPIﬁP 2'[@?4@@]1%%%@ 5 o 1.5 dadl),
3-(4-[3, 5- b3 Atyiisf L vofamebhytiphengh]t pidhydrodiy an- 83 o/ l1srepafai)¢ aci d

tetrakis (triphenylphosphine)palladium (0.59 g, 0.51 mmol) and 2M
sodium carbeonate scolution (36 ml, 72 mmol) in THF (150 ml) was
stirred under an argon atmosphere for 16 hr. The reaction solution

25 was allowed to cool to room temperature and concentrated under
reduced preséure, and the residue was partitiocned between ethyl
acetate and water. The organic layer was washed with water and
saturated brine, dried over anhydrous magnesium sulfate filtration,
and concentrated. The residue was purified by silica gel column

30 chromatography (ethyl acetate), and the obtained solid was disrupted
in hexane to give the title compound (4.46 g, yield>99%) as a pale-
yellow solid. LC/MS(ESI+)m/z: 309 (M+H)+.
[0335]
Reference Example 95 {5-[3,5-bis(trifluoromethyl)phenyl]furan-2-

35 vyllmethanol

To a solution of 5-13,5-bis(trifluoromethyl)phenyl] furan-2-

carbaldehyde (5.69 g, 18.5 mmol) obtained in Reference Example 94 in
ethaneol (170 mL) was added sodium borchydride (1.40 g, 36.9 mmol),
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[ 0405] ON [ 0406] The title compound (239 ng, yield 79% was
obt ai ned from et hyl

3-{4-[3,5-bis(trifluoronethyl)phenyl]tetrahydrofuran-2-yl}propanoate 5
obt ai ned iandReher eieendexanpl ££i22ebyat metshoesdimithae far tthat. i ThExanple 1

2‘532‘ rsnt ﬁr e]([;) Iéf%}]onE}S( tl%ne\?;arl‘ %/o%@en ra(t-l_e)d umncziér Sr%éug% l_lgfe’ss{lgére I‘gtrldO[‘]_héi e

({1-[3, 5- bolstatimefil u@smmt Wy )gerenyidpad beltiveém-3hyloasdtiatel RhdMatacet i c
acid [0408%134 %ﬁggklé{ g[ez% giﬁ'ﬁ(shgafdr%r %?épyél‘)cﬁQQWH%r Lotidi np3eq/ 5
yl')ace

ylI'sulfin | C acl ng, mxture of di astereoners)
obt ai ned | eveEx ampYOrdr wagnexbirestéfrto LERLFatiqy epaR fInFENHPE ] c oThAm:

- CHI RALPAK Al¥H 20 g@@:!cﬁ&wQ?%dFﬁfﬁ.eé%y%ﬁtJ_lcga% Ol umn chromatography
di oxi de/ met hanol /trifl uoroacetic aci d=800/200/0.2(v/v/v); flowTrate: 50

n /mn; detkestansierprhogetene AP 384~ nkf: SPénﬁ%r%t‘tV@r ghe S‘S’é)let 6OHRRE

corrpound (t1RY2 Bal—éd@l@ 8sbgpré§ra mgg@tg&adtl nme as the title corrpound (128. 4
my, yield 559

NMVR (300 MHz, DNBO- d6)5 % g 48 (Jn _%o -
3.62 (m 3 3(¥2P Mg, 7%DC(31ﬂ5 WPl gtrgl = 2H7(m Hhype-4 d% (3= %2
14.7 HZw 1HH) 2 A)086(s6 @&, Hy,=75.488ks,1 H)K) 6.85 (430 EanpLelm 7.74

({1-13,5 |s(tr|flu§) é){rethyg)@henyl]pyrrolldln 3- yl)sulfinyl)acetic acid
[ 0411] [(551’1 ['3,5-Bi s(trifluoronethyl)phenyl]pyrrolidin-3-
yl }sul finyidz&tic acid (234 ng, mxture of two kinds of

Reference Example 96 ethyl ({5-13,5-
bis(trifluorometﬁyl)phenyl]furan—z—yl}methoxy)acetate

i5 To a solution of {5-[3,5-bis(trifiuvoromethyl)phenyl]furan-2-
yl}methanol (1.00 g, 3.22 mmol) obtained in Reference Example 95 in
N,N-dimethyl formamide (30 mL) was added sodium hydride (60% in oil,
0;14 g, 3.55 mmol), and the mixture was stirred at room temperature
for 15 min. To the solution was added a solution of ethyl

20 bromoacetate (0.52 g, 3.55 mmol) in N,N-dimethylformamide (5 mL),
and the mixture was stirred at room temperature for 30 min and at
80°C for 5 hr. The reaction sclution was allowed to cool to room
temperature, poured into saturated ammonium chloride solution (100
mL), and the mixture was extracted with ethyl acetate (100 mL). The

25 ethyl acetate layer was washed with water and saturated brine, dried
over anhydrous magnesium sulfate, filtered, and ceoncentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate 90:10 - 30:70) to give the
title compound (0.42 g, yield 33%) as a yeliow oil.

30 ‘H-NMR (300 MHz, CDCls)&: 1.29 (t, § = 7.2 Hz, 3 H), 4.16 (s, 2 H),
4,24 {(gqop 3 =7.1 Hz, 2 H), 4.68 (s, 2 H), 6.52 (d, § = 3.4 Hz, 1 E},
6.81 (d, g = 3.0 Hz, 1 H), 7.74 (s, L H), B.07 (s, 2 H).

[0337]
Reference Example 87 ethyl ({5-[3,5-
35 bis(trifluoromethyl}phenyl]tetrahydrofuran-2-yllmethoxy)acetate
A solution of ethyl ({5-[3,5-bis{trifluoromethyl)phenyl]furan-
2-yllmethoxy)acetate (0.40 g, 1.01 mmol} obtained in Referencs

Ezample 96 and palladium (10% on carbon, containing water (50%}, 1GC
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5 di astereoners) obtained in Exanple 19 was subjected to chiral preparative
HPLC (col um: CHI RALPAK AD-H 20 mm | Dx250 nm ; sol vent: carbon

di oxi de/ met hanol /trifl uoroacetic aci d=800/200/0.2(v/v/v); flow rate: 50
m/mn; detectPorimEttBel (R 3BY agnstieRpeiadetre PYSSEFt 3HYEheEss ebnpound
(tR2) havi ng acbomngeperagtieatioanid inre astéheohfidmatien ednpaUBc{(1t0io? ofy,

ield 43%. 1 , 6).6:2..07 =, | 31; 2.47(m 1H),
% 37 - 3./%8( m"’%%“@fﬁg%ngb? @&2%% m)rgléf) 933. %%tggb@gg(%}lgg’ﬁ% g_ﬁ?os (d,J =
14.7 Hz, 1 H) copcepfrpted pnigr reducpd RrepRypra3, P Bpsidig)was purified by

5 silica gel column chromatography (hexane/ethyl acetate 90:10 -
40:60) to give the title compound (0.29 g, yield 72%) as a colorless
oil.

'H-NMR (300 MHz, CDC13)5: 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), 4.19 (s, 2 H),

10 4.20 - 4.28 (m, 2 H), 4.29 - 4.43 (m, 1 H), 5.03 (£, J = 7.3 Hz, 1

H), 7.76 (s, ¥ H), 7.86 (s, 2 H).

[0338]

Reference Example 98 2-{3,5-bis(triflucoromethyl)phenyl]-5-
{chloromethyl) furan

i5 To a solution of {5-[3,5-bis(trifluoromethyl}phenyl]furan-2-
yl}methanol (8.26 g, 26.6 mmol) obtained in Reference Example 95 in
THF (130 mL) was added thionyl chloride (4.76 g, 32.2 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

20 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.

25 'H-NMR (300 MHz, CDCl:)5:4.67 (s, 2H), 6.53 (d, J = 3.4 Hz, 1H), 6.80
(d, J = 3.4 #Hz, 1H), 7.76 (s, 1H), 8.07 (s, 2H).

[0339]
Reference Example 99 {5-[3,5-bis(trifluoromethyl)phenyl]furan-2-
vllacetonitrile

30 A solution of 2~[3,5-bis(trifluoromethyl)phenyl]-5-
(chloromethyl) furan (8.40 g, 25.6 mmol) obtained in Reference
Example 98, potassium cyanide (3.33 g, 51.1 mmol) and
18-crown-6 (6.76 ¢g, 25.6 mmol) in acetonitrile {250 mlL) was stirred
at 0°C for 1 hr and at room temperature for 8 hr. The reaction

35 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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15 [0413] Exanple 25 ({1-[3,5-bis(trifluoromnethyl)phenyl]pyrrolidin-3-

yl I sul finyl)acetic acid [0414] 20 [0415]
([1-[3,5-Bis(trifluoronethyl)phenyl]pyrrolidin-3- yllsulfinyl)acetic acid
(197 g, nind weeid@fe taB ki eaf bl SiStiesegse )l unbt @inedtbgrdptanpl e 18 was

subj ected {0 chiral. preparative HPLC (.c nm; RALPAK Al x 250
mni; 25 sh?e\?‘@ﬁle./g?&ﬁbf—i‘%e%ﬁ‘a\b??é el het th(gnth ra}%dldl%?o%%te lpg%%léggg%il%b/ 0.15
(v/ivliv); fhowweabed Hkhnhéxane tdegicd ithe tEtlrodombVirRbA 3r. 8A; 9.t dfperat W e:
350 to gi)\é%l%wcggfp&md (tR1) having a shorter retention tinme as the title
conpound (83.5 nf, vyield 42% . 111-NWVR(300 MHz, DMSO-d6)6:2.08 - 2.25 (m 1
H, 2.35 B-¥BRn{300HMHz3 . QLls) B3P HH) 3668 -(d3. 72= (3nf HzH)1H)3, $382

-3.85(m3 H), A-04 ddi) 1uld A s, 1), 8.04 (s, 2m).

[0340]
Reference Example 100 {5-[3,5-bis(trifluoromethyl)phenyl] furan-2-
yllacetic acid

10 A solution of {5-[3,5-bis(triflucrcomethyl)phenyl]furan-2-
yliacetenitrile (1.90 g, 5.95 mmol) obtained in Reference Example 99
and 8M sodium hydroxide solution (5 mL, 40 mmol) in ethanol (20 mlL)
was heated under reflux for 40 min. The reaction solution was
allowed to cool to room temperature, and concentrated under reduced

15 pressure. The residue was adjusted to pH 2 with 6M hydrochloric acid
under ice-cooling, and partitioned between ethyl acetate and water.
The organic layer was washed with saturated brine and dried over
anhydrous magnesium sulfate filtration, and the filtrate was
concentrated under reduced pressure. The obtained dark-brown solid

20 was recrystallized from toluene-hexane to give the title compound
(1.43 g, 71%) as pale-brown crystals.
'H-NMR (300 MHz, DMSO-d)&:3.82 (s, 2H), 6.49 (d, J = 3.4 Hz, 1H),
7.37 (d, J = 3.4 Hz, 14), 7.96 (s, 1H), 8.25 (s, 2H), 12.67 (br. s,
1H).

25 [0341]
Example 1 ({1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-3-
yllsulfanyl)acetic acid

[0342]
Fu_F
F
F
0
S
F \_'4
OH
30 [0343]

A solution of ethyl ({1-[3,5-
bis (trifluoromethyl)phenyl]lpyrrolidin-3-yl}sulfanyl)acetate (6.80 g)

obtained in Reference Example 2 and lithium hydroxide monohydrate
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1H, 7.14 (s, 2 H, 7.17 (s,1 H,13.23(br, 111). 5 [0416] Exanple
26 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3- yllsulfinyl)acetic
acid [0417] FF o o H 10 [0418]

( {1 3-7 [ 3, 5- Bis@sr ijf | uoremethydddrheny| 1100 mo) Heliter3-(190 Jmyl fhaysdiacetii st aci d
Subj cot ed T CHEPRF-HHEBar ot | VAP COT O™ G FACPARS AL Y20 nts FEx350
mm ; sol veatth agqueous 6N hydrochloric acid solution, and extracted with ethyl
acetate. The organic layer was washed with saturated brine, dried
5 over anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated to give the title compound (4.27 g, yield 68%) as
colorless crystals.
l5-NMR {300 MHz, CDCl;)&: 2.05 - 2.17 (m, 1 H), 2.43 - 2.54 (m, 1 H),
3.30 - 3.35 (m, 1 H), 3.37 (s, 2 H), 3.41 - 3.46 (m, 1 H), 3.52 -
10 3.59 (m, 1 H), 3.70 - 3.81 (m, 2 H), 6.84 (s, 2 H), 7.13 (s, 1 H),
11.82 (br, 1 H).
10344]
Example 2 {({1-[3,5-bis(trifluoromethyl}phenyl]pyrrolidin-3-
yllsulfinyl)acetic acid

15 [0345]
FuF
F
F o 9
O
F \—~4
OH
[0346]

A solution of ({1-[3,5-bis({trifluoromethyl)phenyl]pyrrolidin-
3-yl}sulfanyl)acetic acid (500 mg) obtained in Example 1 and m-

20 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 pm, 50 x 20 mm; solvent: SOLUTION A; 0.1% trifluoroacetic

25 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 = 80/10),
4.20 min (SOLUTICN A/SOLUTION B = 10/90), 5.40 min (SOLUTION
A/SOLUTION B = 10/90), 5.50 min (SOLUTION A/SOLUTION B = 90/10), and

30 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-d¢)&: 2.25 - 2,19 (m, 1 H), 2.40 - 2.48 (m, 1
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15 carbon di oxi de/ met hanol /trifl uoroacetic aci d=850/150/0.15 (v/v/v): flow
rate: 50 ml/mn; detection nethod: UV 254 rim tenperature: 35C) to give a
conmpound (tR2) having a longer retention tine as the title 20 conpound
(102.9 ny,ny, e.de52% .521 HmNVR(:BQ0 3VERZ, DI\BOizdmﬁ, 21 30 ,- 327847{ M.B2 (m, 2 H),

- 3.61-3.75 3194319 7. : 3.24(br,
I—|),3.38-3(%]10(?2m|_|) %%(‘&1 R SOE?z wﬁrf" g (3$ i) E%le}g((%ﬁk;grrp 5 57 ni i um
({1-[4-chl praa73- (tr| fl uor onet hyl )phenyl ] pyrrol i di n-3-yl)oxy)acetate 25

[ 0420] FF %ﬂplft 3 | 1.{;94@% |tj:p é%c%[n%lth W g:nnﬂ'gp%(}g’)'l'dy'\ﬁSB_Obt ained from

1-[ 4- chl or'e Foret h pyrroli obtained in
Ref er ence B0 sBtaaprl axBthy %Fi{'ﬂet hod simlar to that in Exanple 17. The

yel I ow oil (53487

Fu F
F
F
F N 3.0
S
F Ql \-J(
[0349]

The title compound (245 mg, yield 66%) was obtained from
10 methyl ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfonyl)acetate obtained in Reference Example 3 by a method
similar to that in Example 1.
'H-NMR (300 MHz, DMSO-dg)&d: 2.44 - 2.47 (m, 2 H), 3.46 - 3.56 (s, 2
H), 3.72 - 3.81 (m, 2 H), 4.37 - 4.53 {(m, 3 H), 7.10 (s, 2 H), 7.18
15 (s, 1 H), 13.56 (br, 1 H).
[0350]
Example 4 ({1-[3,5-bis(trifluoromethyl)phenyl]-2-cxopyrrolidin-3-
yilsulfanyl)acetic acid

[0351]
FaF
F
c 0
F bé’ 5
S
F \-4-4
20 OH
[0352]

The title compound (1.0 g, yield 77%) was obtained from ethyl
({1-[3,5-bis{triflucromethyl)phenyl]-2-oxopyrrolidin-3~
yl}sulfanyl)acetate obtained in Reference Example 4 by a method

25 similar to that in Example 1.
IH-NMR (300 MHz, DMSO-dg)é: 1.87 - 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 (bx, 1 H}.
[0353]
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(0.18 g) was dissolved in nmethanol (5 m,), aqueous solution (5 nm) of

pot assi um hydr ogencar bonate (56.9 ng) was added, and the m xture was
stirred at roomtenperature for 1 hr. The solvent was evaporated and the
resi due wasxsip3sobved [0, Fatiarel £ (brtmprhApeensl 562 -wutkioppr bol(imind-3) of
calciun1ch|lrg&§.£3¢.5 ngl was, added, and the m xture was stirred at room

t enper at ur&- TN 2CPREC HTVent was evaporated and the resi due was

di ssol ved [GB5&tihyl acetate (20 mi ). The insoluble material was filtered,
and the fiItraﬁe as concentrated to give the title conmpound (155 ng, yield
68% as yello tals. to 1H NWVR (300 MHz, DMSO-d6)5:1.93 - 2.16 (m 2
H, 3.21 - 3.35 2 H, 3.35- 3.46 (m 2 H, 3.70 (s, 2 H, 4.25 - 4.48
(m 1 H, 6.69 82 (ym 2 H), 7.29 - 7.47 (m 1 H. [0422] Exanpl e 28

((1-[4-chl oFo0 i f1yorompthyl)phenyl]pyrrolidin-3- 15 yl}sul fanyl)acetic
O {Ef;gﬂ” Theytitle conpound (2.30 g, yield 89% was
0

&)
L]
L]

aci d [0423]
obt ai ned from et hyl

({1-[4-ch|or%-3-(trif oron%?ﬁgg henyl ] pyrrolidin-3- yl}sul fanyl)acetate
obtained in Reference Exanple 2 y a nethod simlar to that in Exanple 1.
1H- NWR (30Qpd4g, CDC13)5:2.00 - 2.17 (m 1 H), 2.37 - 2.54 (m 1 H), 3.22 -

?'m551( g , 57!_02’7 ?Tl’617e3§ét?ﬁ]7c:80f1%_\n§[ w&%ggz(%n;ﬁ}l%egg"é)( r{}asl omainzeSd %'J:Zrﬁ éth6y'181
({21-[4-chl ot D%, 6tbi § {Hrdfonetdndthpheptyddyay 2 ebxahiverr81iddn-Sul fi nyl ) aceti c
acid [0426;lfg%lfhg§f;gcetate obtained in Reference Example 5 by z methed
similar to that in Example 1.
10 'B-NMR (300 MHz, DMSO-de¢)d: 2.43 — 2.68 (m, 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).
[035¢6]
Example 6 ({1-[3,5-bis(trifluoromethyl)phenyl]-2-oxopyrrolidin-3—
15 yllsulfonyl)acetic acid

[0357]
F F
F
0
F 0
F .0
N g% O
F \/«
OH

[0358]
' The title compound (520 mg, yield 69%) was obtained from ethyl

20 ({1-{3,5-bis(triflucromethyl)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-dg)&: 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.%4 (t, J= 7.8 Hz,
25 1 H), 7.96 (s, 1 H), 8.33 (s, 2 H), 13.63 (br, 1 H).

{0359]

Example 7 ({l1-[3-fluoro-2- (trifluoromethyl)phenyl]pyrrolidin-3-

yl}sulfanyl)acetic acid
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The title conmpound (32.0 ng, yield 10% was obtained from ({1-
[4-chloro-3-(trifluoronethyl)phenyl]pyrrolidin-3-yl)sul fanyl)acetic acid
obtained in Exanple 28 by a nethod simlar to that in Exanple 5 18. 1H NWR
(300 MHz, DM¥6O1d6)6:2.01 - 2.22 (m 1 H, 2.22 - 2.45 (m 1 H), 3.17 - 3.50
(m 3 H, 352 3.8 (m 3H, 3.949- 410(m 1 H, 6.78 - 6.97 (m 2 H,
7.40 - 7.50](m J1 H. [0428] /0 Exanple 30 cal cium ({1-[4-chl oro- 3-

(5. phenyl ] pyrrolidin-3-yllsul fanyl)acetate [0429] [ 0430]
15({1-[ 4- o-f3- (trifluoronethyl)phenyl]pyrrolidin-3- yl)sul fanyl)acetic
acid (246 k@n,eg i ncexanpl e 28 was di ssolved in nethanol (10 lei),

(30

aqueous solutio f potassi um hydrogencarbonate (72.4 ng) was
added, and the m xXture was.,stirred at roomtenperature for 1 hr. The

sol vent was_evaporated and the 20 residue was dissolved in nethanol (10
m). Aqueolps?’séél ution (10 m,) of calciumchloride (40.1 ng) was added, and
the m xture was Iie £Lelk alompboaid t @UReRe Urie180B14) Rias Jdheaisedvefim wWasyl

a0l ubl’e. hardRr oot 2t Frtiag PR R e ey et eo B S aRcont rat b4 1o gi ve
t he 23tit ¢l corpauyld acti2tampmbpintd G6Kefasenm! Esanpley $t alysa mekHoAIMR( 300
1 D0 SRS B3 SR Ol £:22 239 1)

'H-NMR (300 MHz, CDCl;)®: 1.8% - 2.05 {(m, 1 H), 2.35 - 2.43 (m, 1 H},

3.17 - 3.27 (m, 1 H), 3.33 (s, 2 H), 3.38 - 3.44 (m, 2 H), 3.52 -

10 3.71 (m, 1 H), 6.61 - 6.68 {m, 1 H), 6.74 -~ 6.77 (m, 1 H), 7.19 -

7.33 {m, 1 H), 9.15 (br, 1 H).

[0362]

Example 8 ({1-[2,4-bis(trifluoromethyl)phenyllpyrrolidin-3-

yl}sulfonyli)acetic acid

15 [0363]
Fp  F
F LF
.0
0¥
OH
[0364]

The title compound (535 my, yield 81%) was obtained from
ethyl ({1-12,4-bis (triflucromethyl)phenyl]pyrrolidin-3-
20 .yllsulfonyl}acetate obtained in Reference Example 11 by a method
similar to that in Example 1.
'H-NMR (300 MHz, CDCl;)&: 2.45 - 2.62 (m, 2 H), 3.45 - 3.64 (m, 2 H),
3.82 (d, §=17.2 Hz, 2 H), 4.15 - 4,03 (m, 2 H), 4.17 - 4.26 (m, 1
H), 7.14 {d, J = 8.7 Hz, 1 H), 7.28 (br, 1 H), 7.66 (d, J = 8.7 Hz,
25 1 H), 7.86 (=, 1 H).
[0365]
Example 9 ({1-[3,5-bis(triflucromethyl)phenyl]lpyrrelidin-3-
yl}loxy)acetic acid
[0366]

138



2 H,3.59 - 3.72(m2 H),6.70 -6.82(m 2 H),7.33 - 7.46 (m 1H). [ 0431] 30
Exanpl e 31 potassium (11-[2-chl oro- 3-
(trifluoromethyl)phenyl]pyrrolidin-3-yllsulfanyl)acetate [0432] 0 K+

[ 0433] F | ution of ethyl (11-[2-chloro-3-
(trifluoromethy|Jphenyl]pyrrolidin-3-yllsulfanYflacetate (1.02 g) 5
obtained in R ence Exanple 28 and 1N aqueous |ithium hydroxide sol ution
(20 m,) irFt hydrofuran (20 m,) was stirred at roomtenperature for 3
hr. The ré&: M{E}L% wasp adj usted to pH 5 with 1N aqueous hydrochloric
acid solutign, and m re was extracted with ethyl acetate. The

organi c | ayer was washed withnsaturated o brine, dried over magnesi um

sul fate an 3f6i75rtered, and the filtrate was concentrated to give a yell ow

oi |l (893 . The yel |l ow oi | é)lGO nmg) was dissolved in nethanol (5 m,),
aqueous sol uti ortegteBatyl of 1pod dsSiignt rifkiregeneh o Ratey Yy 5o by innads
added, and, g M X{dlie Was3std) bedafled 9ANRE RITRBEA! tinchar 14 Wis. The

sol vent weas ‘evaporated to_ 15 'give the title comnpound %136 ny,, yield 68% as
yel | ow &r y&isgird ved HNVRE SbeP IpRES VBB 6 5615 730~ 128 (TS pRUtEm yas

2.32(m 1 HgirZed7at room temperature for 5 hr. To the reaction mixture was

added toluene (10 mL)}, and the mixture was concentrated under
reduced pressure. Water (30 mlL) was added to the obtained residue,
and the mixture was adjusted to pH 4 with saturated sodium
10 hydrogencarbonate solution and extracted with ethyl acetate (30 mL
x2). The extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure to give a brown solid, which was
recrystallized from hexane-ethyl acetate to give the title compound
15 (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, 1B), 6.86 (s, 2H), 7.14 (s, 1H).
[0368]
Example 10 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-

20 vyl}sulfanyl)acetic acid

[0368]
FuF
F
F
F
oo,
F \‘-’q
OH
[0370]

({1~[3,5-Bis(trifluoromethyl)phenyl]lpyrrelidin-3-

25 yl}sulfanyl)acetic acid (210 mg, two kinds of racemates) obtained in
Example 1 was subjected to chiral preparative HPLC (column:
CHIRALPAK AS(BF001) 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

30 (tR1l) having a shorter retention time, which was recrystallized from

139



(s, 2 H,3.21- 3.29(m 1H), 3.38 - 3.46 (m 2H), 3.47- 3.58 (m 1 H), 3. 66-
3.74(m 1H), 7.23 - 7.28 (m 1H), 7.28- 7.32 (m 1 H),7.32 - 7.42(m 1H)
ethyl acetate-hexane tc give the title compound (68.5 mg, yield 33%).
'H-NMR (300 MHz, DMSO-d4)5: 1.94-_ 2.03 (m, 1 H), 2.35 - 2.51 (m, 1
H), 3.30 - 3.53 (m, 5 H), 3.65 - 3.80 (m, 2 H), 7.01 (s, 2 H), 7.12
{s, 1 H), 12.67 (br, 1 H).
5 [0371]
Example 11 ({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yllsulfanyl)acetic acid

{03721
FuF
F
F
O
S.
F \_‘4
CH
10 [0373]

({1-[3,5-Bis(trifiuoromethyl)phenyllpyrrolidin-3-
yl}lsulfanyl)acetic acid {210 mg, two kinds of racemate) obtained in
Example 1 was subjected to chiral preparative HPLC (column:
CHIRALPAX AS(BF001) 50 mm IDx500 mmL; solvent: hexane/2-

15 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-dg)&: 1.94 - 2.03 (m, 1 H}, 2.35 - 2.51 (m, 1

2¢c 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)phenyl]pyrrolidin-3-
yl}sulfanyl)acetate

25 [0375]
F e F
F _
F F
N 0
Q"S\_% 1/2 Ga2*
X
[0376]

A solution of ethyl ({1-[2,4-
bis(trifluorcomethyl)phenyllpyrrolidin-3-yl}sulfanyl)acetate (1.3C g)
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20 [0434] Exanple 32 ({1-[3-(trifluoronethyl)phenyl]pyrrolidin-3-
yl | sul fanyl )acetic acid [0435] FF OH 25 [0436] The title conpound
(104 ny, yield 549 was obtained from et hyl

({1-[3-(trbﬁiaﬂﬁeﬂﬂﬁﬁFBéﬁq&hﬁaylﬂxamplel1Qﬂamd31yiﬂﬁnm hadydriaeenatchwelrtaened in
e e RS, 28 A BN ALY gy Al ) LTS oo AN
3.33(m1 H)‘—?@éﬂ@tur@.ﬂt&( h BrH) TEES&EB’Jtl@H)ml@MB wag, ESQU{SF??Q 9 p8. B1with 83
(m2 H,®6. @Q éqqie&]lg nﬁy&ro‘é}ﬂ_opig %c&ﬁr sr}ldi')i’on?' 8{a Gth%81(1_{9(t1ur® wad '(.%Zt'rgcggé m1
i 5 with ethyl acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered, and the
filtrate was concentrated to give a colorless oil (1.11 g). The
colorless oil (1.11 g) was dissolved in methanol (50 mL), agueous
solution (10 mL) of potassium hydrogencarbonate (297 mg) was added,
10 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 sclution (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
15 tetrahydrofuran (20 mL). The insoluble material was filtered off,
and the filtrate was concentrated to give the title compound (1.00 g,
vield 86%) as colorless crystals.
'H-NMR (300 MHz, DMSO-dg)&: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 B), 7.6% (d, J = 8.0 Hz,
20 1 E), 7.75 (s, 1 H).
[0377]
Example 13 3-{l-[4-chloro-3—-{trifluorcmethyl)phenyl]pyrrolidin-3-

yllpropanoic acid

[0378]
FuF
F
Cl
O\ g
25 OH
[0378] .

The title compound (2.66 g, yield 60%) was obtained from ethyl
3-{1-[4-chloro-3- (trifluoromethyl)phenyl]lpyrrolidin-3-yl}propanoate
cbtained in Reference Example 13 by a method similar to that in

30 Example 1.
'H-NMR (300 MHz, CDCls;)&: 1.58 - 1.67 (m, 3 H}, 2.10 - 2.12 (m, 1 H),
2.23 - 2.34 {(m;, 3 H), 2.89 (t, J=8.4Hz, 1 H), 3.19%9 - 3.46 (m, 3
H), 6.72 - 6.77 (m, 2 B), 7.37 - 7.40 (m, 1 H), 12.08 (s, 1 H).
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[0437] 5 Exanple 33 ({1-[2,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-

yl )oxy)acetic acid [0438] FFOH [0439] 10The title conpound (110 ny, vyield
289 was obtained from1- [2,5-bis(trifluoronethyl)phenyl]pYrrolidin-3-ol
obt ai ned imw3Reéierence Exanple 30 by a nethod simlar to that in Exanple 17.

21-1- NWVR ( 3 ( 2;H), 3.58
73776 (mlgggﬁw14 qu‘} Lézcéx gbgo ﬁ%fg&%rgc%ne@ly gpl‘ge%ylléiﬁ’&ll%n 2(3)7 D715
(n1 1 , YA}pgopanoir Hpid7.63 - 7.78 (m 1 H). [0440] Exanple 34 :

3-{5- [3 S-Rizgghrifluoronmethyl)phenyl]tetrahydrofuran-2- yl)propanoic acid
[ 0441] 20 CH [ 0442] A solution of ethyl 3-{5-[3,5-
bis(trifl et hyl ) phenyl ] t et rahYdr of ur an- 2-yl ) propanoate (13.4 Q)

m) in ethg B340 m,) was stirred at roomtenperature for 4 hr. The
reaction e was adjusted to pH 3 with 1IN hydrochloric acid, and

concent r at sgd.#nder~r educed pressure, and the residue was partitioned
bet ween et hyl aé%gg?e~agsgégter. The organic layer was washed with
saturated brine, ed anhydrous magnesi um sul fate, 30 and filtered.
The filtsrate was concentrat@é, and the obtained

[0382]

The title compound (532 mg, yleld 66%) was obtained from ethyl
3-{1-[2-chloro-3-(trifluoromethyl)phenyl]pyrrolidin-3-yl}propanoate
obtained in Reference Example 14 by a method similar to that in

10 Example 1.
H-NMR (300 MHz, DMSO-d¢)5:1.48 - 1.54 (m, 1 H), 1.56 - 1.73 (m, 2 H),
2.01 - 2.23 (m, 2 ®), 2.27 - 2.32 (m, 2 H), 3.15 (t, = 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).

i5 [0383]
Example 15 3-{3-[3,5-bis (triflucromethyl}phenyl]-2-oxoimidazolidin-
l-yl}propanoic acid
(0384}

F

n M

N N Q
F LA
OH

20 [0385])

The title compound (108 mg, yield 79%) was obtained from ethyl
3-{3-13,5-bis(trifluoromethyl)phenyl]-2-oxcimidazelidin-1-
yl}propanoate obtained in Reference Example 17 by a method similar
to that in Example 1.

25 ‘H-NMR (300 MHz, CDCl3)&: 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 B), 8.03 (s, 2 H}.
[0386]
Example 16 ({(3S8)-1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-3-
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colorless solid was recrystallized from hexane to give the title conpound
(10.56 g, yield 86% racemate of cis forn) as colorless crystals. 1H NWR
(300 MHz, CDC13)5:1.55 - 1.90 (m2 H),1.94- 2.08 (m2 H), 5 2.08 - 2.24 (m
1 H),2.30 y150@nptidacid. 50 - 2.70(m2 H), 4.02 - 4.19 (m 1 H),4.97
(t,J = 7.3;6%g7;1 H),

F F
F
F
F \——4
OH
[0388]
5 A solution of (38)-1-[3,5-

bis (trifluoromethyl)phenyl]pyrrolidin-3-o0% (9.60 g) obtained in
Reference Example 18 in N,N-dimethylformamide {20 ml) was added to a
suspension of sodium hydride (60% in oil, 1.80 g) in N,N-
dimethylformamide (200 mL) at 60°C. After stirring for 30 min,

10 sodium chlorcacetate (7.50 g} and tetrébutylammonium 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.

15 The organic layer was dried cver arhydrous 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-zcetone to give the
title compound (5.82 g, yield 51%) as a white solid.

20 'H-NMR (300 MHz, DMSO-d¢)&: 2.06 - 2.16 (m, 2 E), 3.33 - 3.54 (m, 4
H), 4.10 (s, 2H), 4.31 - 4.36 {m, * H), 7.01 (s, 2 H), 7.11 (s, 1 H),
12.64 (s, 1H). 97.2% ee, [alp = +5.9°(c=0.54, MeOH, 22°C).

[0389]
Example 17 ({(3R)-1-{3,5-bis{trifluoromethyl)phenyl]pyrrolidin-3-

25 ylloxy)acetic acid

[0390]
F F
F
F
0
|IO
F N
OH
[0381]

A solution of (3R)-1-[3,5-
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7.78(s, 3 H). [0443] Example 35 3-((28,5R)-5-[3, 5-

bi s(trifluoronethyl)phenyl]tetrahydrofuran-2-yllpropanoic acid 10 [0444]
F,.FFF \OH[0445] 3-15-[3,5-Bis(trifluoronethyl)phenyl]tetrahydrofuran-2-
yl | pr opandiic (aci fl @Zombtigyl irheephl gyojoldédsnfbrd) (obtaignedbtairdtedanpl e 15 34

bj O I_.Dx500
B corventiorelef B PR Shok ¥ oudethit oy TATE i aclo e
m/mn; da@@ﬁnamm@tfhéddllmvhzﬂmdﬂn(&Oéné@rcaitluré SBax) iP—oNgﬁF‘ve a conpound
(1R1) havidge2esierhet het e 9 {Limpaul b aes ectygtall seid rom hexane

to give the € compoun O recovery rate (300
VHz, CDC§3)95’d}U135Chl°F°99F'ﬁa'QE H)3 - 18921) angl, 98¥#ﬁb21tm}mz°m8m romgidem (048 | 30

-2. 50(m 1 gﬁ) wegeSQddedz, 0§ Mne?i xtdrP%as stirred at 60°C for 1 hr. The

reaction mixture was allowed to cool to room temperature, and the

reaction was quenched with cooled water. The reaction mixture was
diluted with water and adjusted to pH 2 with concentrated

10 hydrochloric acid, and the mixture was extracted with ethyl acetate.
The organic layer was dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (ethyl acetate), and
recrystallized from hexane-acetone to give the title compound (5.82

15 g, yield 64%) as a white solid.
'H-NMR (300 MHz, DMSO-d)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, [alp = -5.%°(c=0.56, MeOH, 22°C).
[0392]

20 Example 18 ({1-[3,5-bis(triflucrcmethyl)phenyllpyrrolidin-3-
yl}sulfinyl)acetic acid

[0393]
F F
F
F
F ?
O
£ N
OH
[0394]
z5 To a solution of optically resolved tR1 (AS, 300 mg) of ({1-

[3,5-bis(trifluoromethyl)phenyl]lpyrrelidin-3-yl}sulfanyl)acetic acid
cbtained in Example 10 in acetone (10 ml) was added agquecus 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
30 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, vield 93%) as a white solid.
H-NMR (300 MHz, DMSO-d¢)&d: 2.26 - 2.53 {(m, 2 H), 3.37 - 3.60 {(m, 3
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- 4.19 (m 1 H, 4.97 (t,3 = 7.3 Hz, 1H), 7.78(s,3 H). [0446] 25 Exanple
36 3-1(2R, 59)-5-[3,5-

bi s(trifluoromethyl)phenyl]tetrahydrofuran-2-Yl|propanoic acid [0447] F F
lo F..>(. A).L0N-9&N- GH90448]3 H), 3.97 - 4.10 (m, 1 H}, 7.08 (s, 1 H), 7.14
303-{5-[3, b; Biyst rid Ijuor, 1) Yl L tet ydr of uran-2- yl ) propanoic
‘aci d (25.0éh,lrgééégﬁg é?pﬁﬁgﬁfogggﬂ%&#%fng i'n Exanpl e 34 was subjected to
chiral prepa®ati ve HPLC (col um: CHI RALPAK AS 50 mm | Dx500 mml; sol vent:
hexane/ et %{&%&@Cﬁéi 126k d599Q/ (104 &1 (dtomk¥hy 1 idHRWy T AlEiro89awh /30 n;
detection nethod; va{zzg_run;, t(errperatur-e: %O)g) gyt?g’? ve a cojr?pound (tR2)
havi ng & | Onget iRy PRGEEACt3THE which was recrystallized from hexane to
give the tjddeiconpound (12.25 g, recovery rate 98%. 1H NWVR (300 MHz,
CDC13)6:1.55 £1.¢0 (m 2 H, 1.94 - 2.08 (m 2 H, 2.08 - 2.24 (m 1 H),
2.30 - 2.50 (m Y+, 2.50 - 2.70 (m 2 H, /0 4.02 - 4.19 (m 1 H), 4.97
(t, J = 7.3 Hz, H, 7.78 (s, 3 H. [0449] Exanple 37

3-11-[3, 5- b s(f Iuoronetgyl)phenyl]pYrroIidin-3- yl } propanoi ¢ acid [ 0450]

[0387]
To a solution of optically resolved tR2 (AS, 300 mg) of {{1-
10 [3,5-bis(triflucromethyl)phenyllpyrrolidin-3-yl}sulfanyl)acetic acid
cbtained in Example 11 in acetone (10 mL) was added aqueous sclution
{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.
15 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¢)d: 2.09 — 2.55 (m, 2 H), 3.39 - 3.60 (m, 3
H), 3.60 - 3.9 (m, 3 H), 3.96 - 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).
20 [0398]
Example 20 ({1-{3,5-bis{(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfonyl)acetic acid

[0389]
FuF
F.‘
F.
s
F \’—4
OH
25 [0400]

({1-[{3,5-Bis{triflucromethyl)phenyl]lpyrrolidin-3-
vi}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:

30 hexane/ethanol/trifluorcacetic acid=800/200/1 (v/v/v); flow rate: 60
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\ 0 H 15 [0451] The title conmpound (0.13 g, yield 47% was
obt ai ned from et hyl

3-{1-[3,5-his(trifluoronethyl)phenyl]pyrrolidin-3-yl)propanoate obtained in
Ref er ence Byaipt edSfediyoa metHedd BV ridtanmt otdnipatratare0 3Ex@nmoeg8de alH N1ER
(300 MHz, ) -8 .. 99 H, 2.20 -

2 41 (m 3 Q'ugg &Rl% I'E%VJ. %}n %h%@.ers %%en’élo% 61.{(13 %&11&& w%s 98 (s. 2 H),
7.08 (s, 1Iﬂ%rySE2131@e@bifr0% ethyl) ac§pisoheymekanpiee 3ge title compound
3-(2-[3,5-pj |@%ﬁrﬁilqﬁkggegh%l)phenyl] 1,1-

d|0X|d0|soth|azoI|d|n 5-yl } propanoi c aC|d 50453] 1110 0 H_[0454]
5 'H-NMR (300 MHz, DMSO-dg)d: 2.36 - B (m, 2 H), 3.40 - 3.61 (m, 2

~H), 3.66 - 3.92 (m, 2 H), 4.27 - 4.54 (m, 3 H)}, 7.11 (s, 2 H), 7.20
(s, 1 H), 13.60 (br, 1 H).

{0401]

Example 21 ({1-[3,5-bis(triflucromethyl)phenyl]pyrrolidin-3-

NO

10 ylisulfeonyl)acetic acid

[0402]
Fu F
F
F 0
F N N
L
F 4
OH
[0403]

({1-[3,5-Bis(trifluoromethyl}phenyl]pyrrclidin-3-

15 vyl}sulfonyl)acetic acid {390 mg, two kinds of racemates) obtained in
Example 3 was subjected to chiral preparative HEPLC (column:
CHIRALCEL OJ 50 mm IDx500 mmLl; solwvent:
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

20 compound {(tRZ) 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¢)8: 2.34 - 2.57 (m, 2 H), 3.40 - 3.63 {(m, 2

E), 3.67 - 3.89 (m, 2 H), 4.28 — 4.60 (m, 3 H), 7.11 (s, 2 H), 7.20
25 (s, 1 8), 13.57 (br, 1 H).

[0404]

Example 22 3-{4-[3,5-bis(trifluoromethyl)phenylitetrahydrofuran-z-

yl}propanoic acid

{0405]
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The title conmpound (0.23 g, yield 929 was obtai ned from et hyl
3-{2-[3,5-bis(trifluoronethyl)phenyl]-1,1-di oxidoi sothi azol i di n-5-

yl | propanoat e obtai ned in Reference Exanple 41 by a nethod simlar to that
|nExarrpIe34F NVR (300 MHz, DMSO-d05: 1.82 - 2.24 (m 3 H), 2.43 -
2.70 (m 1 H,3.60 - 3.78 (m 1 H), 3.82 - 3.96 (m 2
7.82 (s, 1 H, 12.35 (s, 1 H. [0455] Exanpl e 39
fI uoronet hyl ) phenyl ] pyrrolidin-3- 10 yl}oxy)acetate

[ 0456] 01/ A lmrown oil (1.06 g, 60% was obtained from
1-[2- 15 (trgfluoronetl phef)yl | pyrrolidin-3-ol obtained in Reference
Exanpl e 42 by a nethod sim |l argfo that in Exanple 17. The title conpound
(0.90 g, yi®0c190% was obt ai ned as a pal e-brown solid fromthe brown oil

0.94 b arrethodsmlar that. in Exa
Exvso d%§5 Y1%78 they. H-IL? n‘i"“?" ‘,i &%fgm?my ’1}5099%, pA 6MR33“%19{%T Sy
3.72 (s, 23H)4-14, SGbidmtrlsludrddhthﬁlﬂﬁheﬂyﬁlEékiamydiofﬁ:aHBZQﬁl}pfbpﬁﬁoftn 1

, 7.32 - 0 4Q _cal ci um
|(_|~){1 [ 3- (%r?%ﬂ&?g{%?h]}(@er RS I 5555P 01 4 dlgk % @ﬁogxé?ace@;t%gp{é%t[ 8359] FF 0
01 /2 Ca ZExa[IﬁA@O]L as /A brtowso cmslom(eit fExtypre66%9 was obtained from 1-[ 3-
(trifl uorogg Eh_g)n)ﬁ[/]zpy pl@%}ﬁg?;3rglt gp}cqghragﬂel?.ﬁeh%?nce 50 Exanple 43

sim In ?[ e

by a netho otha anple e tit
[(0407]

Example 23 ({l—[3,5—bis(trifluoiomethyl)phenyl]pyrrolidin—3—

H, 7.73 (s,
cal ci um ({ E

10 yl}sulfinyl)acetic acid

[0408]
FuF
F
F
T
5
F 4
10408]

({1-[3,5-Bis (triflucromethyl)}phenyl]pyrrolidin-3-

15 yll}sulfinyl)acetic acid (234 mg, mixture of two kinds of
diastereomers) cbtained in Example 19 was subjected to chiral
preparative HPLC (column: CHIRALPAK AD-H 20 mm ID x 250 mmL;
solvent: carbon dioxide/methancl/trifluorocacetic
acid=800/200/0.2(v/v/v); flow rate: 50 ml/min; detection method: UV

26 254 rmm; 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-dg¢)d: 2.36 - 2,48 (m, 2 H)}, 3.40 - 3.62 {(m, 3
H), 3.63 - 3.75 (m, 2 H), 3.7 - 3.92 (m, 1 H), 4.05 (4, J = 14.7 Hz,
1 H), 7.08 (s, 2 H), 7.18 (s, 1 H).

25 [0410]

Example 24 ({1-[3,5-bis(trifluoromethyl)phenyl]lpyrrolidin-3-
ylisulfinyl)acetic acid
[0411]
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conmpound (0.90 g, yield 90%9 was obtained as a pale-brown solid fromthe
brown oil by a method simlar to that in Exanple 27. '"H NMR (300 MHz,
DMVBO-d6)5: 1.86 - 2.16 (m 2 H, 3.04 - 3.52 (m 4 H, 3.73 (s, 2 H, 4.36
(br. s, 1 H, .6 (s, 1 H, 6.75 (d, J=8.7 5 Hz, 1 H, 6.84 (d, J=7.6 Hz,
1 H, 7.33 (t, 8 Hz, 1 H). [0461] Exanple 41

({2-[4-(trifluoggnet hyl)phenyl]pyrrolidin-3-ylloxy)acetic acid [0462] 10
[0463] OH The title conmpound (1.10 g, 63% as a pale-yellow solid
was obt ai ﬁ;r,@fl uor onet hyl ) phenyl ] pyrrol i di n-3-0l obtained in

Ref erence BExjanpl’e 4% byw-asnetlbd simlar to that in Exanple 17. 15 "H NWR
(300 MHz, CIpC13)5: 2. - 2. (m 2 H, 3.31 - 3.66(m 4 H, 4.19 (s, 2
H, 4.30 - 4.47 (m 1 H, 6.550d, J =8.7 Hz, 2 H, 7.45 (d, J = 8.7 Hz, 2
H). [0464] Exanpl e 42

3-{1-[ 4- (tF9%Y42dor omet hyl ) phenyl ] pyrrol i di n-3-yl | propanoi ¢ 20 aci d [ 0465]
E0466] | Ig a m C:’Q\l}!@e\ls,5-%.@5'[(k@ﬂf%ﬁbﬂ@lﬁ%éﬁyﬁ}ﬁ&do@%@iﬂ—% 25
pyrrolidin-3- raopanoat e (,0. i met hoxyet hane sql.ut.ion, 800 gL; 120
Hol ) Cobt A M FASPEREAE S Eeainf b 6. TS BB LA (AP B onet hol ) bensene
(0. 36M di netdsaxyedtane sbtatirieen inSthngplles PB8ralRnelidjecrdi am tteirtzlbut oxi de
(16.9 ng; 168 | -2,2' - bisfdi | phc i no)- ~-binaphthyl, (4.0
ng; 6.0 Rr%ﬁe)p,aﬁgﬁﬂg%é&#ci é‘f%%ﬁzéﬁ%@'%géce ﬁggd?%aﬁquéf’u‘ﬁf%) Sfiv%ntrfg; 3.0
Rhol ) at roorbont éhpedat/meehdnoly/hic $Elorcdercetie acddt80 @0 0vas2 fi/v/gd: wi t h
argon and sealed. andjrradiated,.in a . m \% tion [ . L20C
for 6 m n.ﬁﬁﬁ é:Ft%b(rjrspO: énEL Bhto e{'ﬁ%tjfoenag'tgllt'%%&' %gsg(?'mtgggggaaégggé?%é t he
reacti on nixtaive, a agrapohed nitR2)r bawiy exilergaredehpriicay ffype as the title

1o compound (101.2 mg, yield 43%).
IH-MMR (300 MHz, DMSO-d¢)3:2.07 - 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, 3 =14.7 Hz, 1 H), 7.14 (s, 2 H), 7.17 (s, 1 E), 13.25 (br,
1H).

15 [0413]
Example 25 ({1-[3,5-bis({trifiuoromethyl)phenyl]pyrrolidin-3-
yl}sulfinyl)acetic acid

10414]
FuF
F
F
F ?
O
F 4
. OH
20 [0415]

({1-13,5-Bis(trifluorcmethyl)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: CHIRALPAX AD-H 20 mm ID x* 250 mmL;

25 solvent: carbon dioxide/methancol/trifluorocacetic acid=850/150/0.15
{(v/v/v); flow rate: 50 ml/min; detecticon method: UV 254 nm;
temperature: 35°C) to give a compound (tRl) having a shorter

retention time as the title compound (832.5 mg, vield 42%).

148



5 acetate (3 nml) to separate an organic |layer. Ethyl acetate was evaporated
under reduced pressure, and the residue was dissolved in dinmethyl sulfoxide
(1 mM) and purified by preparative HPLC to give a high purity fraction

cont ai ni ngHanV®t {BO0 ®HE £rDMSOF-my)d: 2t he +12.126 donpound. 2ThE sd@.¢énimwmds H) ,

evapor at e nd theg, obtained reskdu s ,lo di,ssolved | hanol 00 gli).
1M Aqueoug3's3(a)7di u%n' Tﬁsyd(%éx% € ’sgl'%i oﬁS'\(A%O(SAQLl: Hj,C)Og g?& ) @\/\ggs gﬂ&dgdﬁg? room
t enper at urde,04arid, the didxt i ad) stTsidedsf o H6 RArl7 Tise i Xtaurls-das(br,
neutralized }W.t h 1M hydrochloric acid (400 gL: 400 gnol), and purified by
preparative HPLC (instrument: G lson Inc., H gh throughput purification
syst em 515[Q4316dm: Conbi prep Hydr osphere C18, 19x50 nm ( YMC); sol vent:
SOLUTI ON Aix ol %0 261 11U 0008l (6 r 881 sreRBt Ry NighenPel B rroBQuMTION B; 0. 1%
trifluoroacetic acid-containing acetonitrile; gradient cycle: 0.00 mn

( SOLUTI ON W/ISHLEFRBN a8288F 3519, 00 min (SOLUTI ON A/ SOLUTI ON B=98/2), 5.20
m n ( SOLUT|d@Y74V SOLUTI ON 3=60/40), 5.40 min (SCLUTION 20 A/ SOLUTI ON
3=5/95), 6.40@1 ng(SOLUTI ON A/ SOLUTI ON 3=5/95), 6.50 min (SOLUTI ON

A/ SOLUTI ON 3=98/K2) and 6.60 mn (SCOLUTI ON A/ soLuTlI ON 3=98/2); flow rate:
20 m/ mn, deteg{ion nethod: UvV220 mu) to give the title conpound. vyield:
2.0 ng 25 LGN alysis: purity>99.9% LC/ Ms ESI(+) nmlz: 288 (M+tH). [0467]
Exanpl e 4F i f1dbronethyl)phenyl]pyrrolidin-3-yl}propanoic acid
30 [0468] FH OH [Oé‘@fs 2 The title conmpound was obtai ned from et hyl
3-(pyrrolidifm-3- yl) pan}ra‘& obtained in Reference Exanple 12 and

1- br ono- 3- (trifluoronethyl Y¥tnzene by a nethod simlar to that in
Exanpl ez042[044i8dl d: 0.6 ng LC-M5 anal ysis: purity>99.9% LC/ M5 ESI (+) m z:
288 (MH) 5 [047Fﬂ1—%§a§1%f%(%éifluoromethy%)phenyl]p rrolidin-3-

3-(1-[4-fluoro-3-(trifluoronethyl)phenyl]pyrrolidi n-3- yllpropanoic acid
[0471] FF WO sgyfinyl)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:
15 carbon dioxide/methancl/trifiucroacetic acid=850/150/0.15 (v/v/v);

flow rate: 50 ml/min; detectioen method: UV 254 nm; temperature: 35°C)

to give a compound (tR2) having a longer retention time as the title

compound (102.8 mg, vield 52%).

'H-NMR (300 MHz, DMSO-de)5:2.30 - 2.47 (m, 2 H), 3.38 - 3.61 (m, 3 H},
20 3.61 - 3.75 (m, 2 H), 3.75 - 3.8 (m, 1 E), 4.04 (d, T = 14.8 Hz, 1

H), 7.08 (s, 2 H), 7.18 (s, 1 H), 13.24 (br, 1 H}.

[0419]

Example 27 calcium ({i-[4-chloro-3-

(triflucromethyl)phenyl]lpyrrolidin-3-yl}oxy)acetate

25 {0420]
FuF
=
Cl
NQ'O\_J?
o~ 1/2 Ca?
[0421]

A yellow oil (0.42 g} was obtained from 1-[4-chlero-3-
(triflucromethyl}phenyl]lpyrrolidin-3-~ol obtained in Reference
30 Example 23 by a method similar to that in Example 17. The vellow cil
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The title conmpound was obtained fromethyl 3-(pyrrolidin-3- yl)propanoate
obt ained in Reference Exanple 12 and

1- bronmo-4-fluoro3-(trifluoromethyl)benzene by a nethod simlar to that in
Exanpl e 42{0yliBeld: wds Sigpgoltd CnMBetmalofsi(S: mpur etye®S $W LTINS BShir) nl z:

306 (MrH) +,f Qdf3Ls RXRMREoden 56.9 dded, and th £
3-{1-[2-fl uo?)o 4- ?tl’lf uo?omeqt P?pﬁe ( 3 )olwlagl 3-365 ’ F‘P ropearﬁ%lxcmé%l d 20

enylTp
[0474] NOWaoHstigggs]at room teFIP@rFF‘tHFEé f@én%o@lhd Res %ﬁanﬁéfeﬁsr eEAPeEaHAd

3-(pyrrolighdt3e Yééﬁ@@@@achess%@%éanﬁﬁrde@hﬁ%ler(%nﬁﬁ) Exagpl&:sl 208061 0n
1- bronmo-2-fluoro- 25 4-(trifluaoronethyl)benzene by a nethod simlar to that

in Exand e(AZL)YPE| RLG B Aylqxedse (Ghat P8I swasptﬂdidﬁ9>95§1d9¢fPEG‘?\7S:”ESI 3  z:
go? (ng2rsﬂi¥¥é@]atE%??pk@mﬁgiﬁ$ufe fﬁr 1 fr Tﬁe solv%?t w?? evaporated andd
1 trifluaronethy. e rrolidin- y ropangi c aC|

Y e A e Reet LA S LR o T e AR e e
3- (pyrrol Imﬁérfialyﬂfasjrﬁpalﬁ@d,e a0t shaefd lichaRefverserercdanpbe 4 ga.ﬁrd the
1brom)3fl oro orreth neb net ho imlar to that in
Exanpl e 42" y| e|°8m im-fj r{é% Y{"/Eig &12%3& g laulrc}lwty dt o LC/ M5 ESI (+) n z:
306 ( M+i) +H-NMR (300 MHz, DMSO- d6)6 1.93 - 2.16 (m, 2 H), 3.21 - 3.35 (m, 2 H),

3.35 - 3:46 (m, 2 H), 3.70 (s, 2 H), 4.25 - 4,48 {m, 1 H), ©6.69 -

6.82 (m, 2 H), 7.29 - 7.47 {(m, 1 H).

(04227 - .

Example 28 ({1—[4—chloro—3—(trifluoromethyl)phenyl]pyrrolidin—3~

15 yl}sulfanyl)acetic acid

[0423]
FuF
F
cl
OH
[0424]

The title compound (2.30 g, yleld 89%) was obtained from ethyl
20 {{l1-[4-chloro-3-(triflucromethyl)phenyl]lpyrrolidin-3-
vllsulfanyl)acetate obtained in Reference Example 25 by a method
similar to that in Example 1.
l3-NMR (300 MHz, CDCl5)8:2.00 - 2.17 (m, 1 H), 2.37 - 2.54 (m, 1 H),
3.22 - 3.55 {m, 5 RKR), 3.63 - 3.78 (m, 2 H), 6.52 - 6.62 (m, 1 H),
25 6.74 - 6.8 {(m, 1 H), 7.27 - 7.32 {m, 1 H).
[0425]
Example 29 ({l-[4-chloro-3-(triflucrcmethyl)phenyl]lpyrrolidin-3-
yllsulfinyl)acetic acid
[0426]
FuoF
F

Gl

30 OH
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"[0479] Exanple 47 3-{1-[3-fluoro-2-(trifluoronethyl)phenyl]pyrrolidin-3-

yl | propanoi ¢ acid 15 [0480] OH [0481] The title conmpound was
obtained fromethyl 3-(pyrrolidin-3- yl)propanoate obtained in Reference
Exanpl e 12 @R¢gq1- brono-3-fluoro- 20 2- (trifluororrethyl)benzene by a net hod
simlar totha I n Exanpl e 42 i el LC—MS anal ysi s: purln)l/>99 9%
LC/ MBS ESI (+) szhe306t¥wﬂq;np fueﬁ{gzﬁ? 95m9Exe¥ﬁ=6I1€ Weg) was obtained fro

(4-[3, 5- bi s{ichhbtelos-omet BykomRerN} rptre@yopyyf@iiidi f-L-vihacetylg aaet

4 0
\[M?i t82] SO|[ IO%:B Bquﬂlgge&ga{n&pllee %8 ;')%ngle lgocfl]él%llgr_g @o %gt OPIJ{ %‘.ng.%gl as a

14-[3, 5sbisg.tri fluoromet hyl ) phenyl] - 2-oxopYrrolidin-1- yllacetate obtained
L NRL 300 SRR NS e 5: 31550 93288y 1 17, B, 750 2052 (e E57 g 3 44
3.57(m 1 H .13 753:30 @ nB2HH) ,33590—-3.48513m(n3 B, 3.94 - 4. 10 (m, 1 H),
6.78 - 6.97 (m, 2 H), 7.40 - 7.50 (m, 1 H).
[0428]
10 Example 30 calcium ({1-[4-chloro-3-
{(triflucromethyl)phenyl]lpyrrolidin-3-yl}sulfanyl)acetate

[0429]
F F
F
Cl
DNV
0- 1/2 Ga 2+
[0430]
15 {{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

20 residue was dissolved in methanol (10 mL). Adqueous solution (10 mL)
of calcium chloride (40.1 mg) was added, and the mixture was stirred
at room temperature for 1 hr. The solvent was evaporated and the
residue was dissolved in ethyl acetate (20 mL}. The insoluble
material was filtered, and the filtrate was concentrated to give the

25 title compound (172 mg, yield 66%) as yellow crystals.
IH-NMR (300 MHz, DMSO-d¢)5:1.85 - 2.01 (m, 1 H), 2.22 - 2.39 (m, 1 B),
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]

30 Example 31 potassium ({1-[2-chloro-3-
(trifluoromethyl)phenyl]lpyrrolidin-3-yllsulfanyl)acetate
r043z]
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H, 7.98(s,1 H),8.12(s,2H),12.90(br.s, 1H). 10 [0485] Exanple 49
{1-13,5-bis(trifluoronethyl)phenyl]pyrrolidin-3-Yl}acetic acid [0486] 15
[0487] The title compound (0.33 g, 74% was obtained as a pale-red 20 solid
fromethykr {1s[3,5-bis(trifluoronethyl)phenyl]pyrrolidin-3- yl}acetate

ef erence Exanple 50 by a method simlar to that in Exanple 34.
IDMBO-d6)5:1.57- 1.81(m1 H),2.04 - 2.28(m 1
m2H),2.54-2.74(m1 H),2.91-3.12(m1H), 3.26 -3.39 (m1

H.,3.61 - 3.60(m 1H), 6.96(s,
NS' \.J(O_w

[0433]
A solution of ethyl ({1-[2-chloro-3-

(trifluoromethyl)phenyl]pyrrolidin-3-yl}sulfanyl)acetate (1.02 g)

5 obtained in Reference Example 28 and 1N aqueous lithium hydroxide
solution (20 mL) in tetrahydrofuran (20 mlL) 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 layér was washed with saturated

i0 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 (439.5 myg) was added, and the mixture was
stirred at room temperature for 1 hr. The solvent was evaporated to

i5 give the title compound (136 mg, yield 68%) as yellow crystals.
ig-NMR (300 MHz, DMSO-dg)&:1.73 - 1.89 (m, 1 H), 2.15 - 2.32 {m, 1 H),
2.87 (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).

20 [0434]

Example 32 {({1-[3-(trifluoromethyl)phenyl]pyrrolidin-3-
yl}sulfanyl)acetic acid

[0435]
FuF
F

oH
25 [0436]
The title compound (104 mg, yield 54%) was obtained from ethyl
({1-[3- (trifluoromethyl)phenyl]lpyrrolidin-3-yl}sulfanyl)acetate
obtained in Reference Example 29 by a method similar to that in

Example 1.
36 ‘H-NMR (300 MHz, CDCl;)&:2.01 - 2.15 (m, 1 H), 2.39 - 2.54 (m, 1 H),
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(s,1 H),12.23(s, 1H). [ 0488] 25 Exanpl e 50

5-bis(trifluoronethyl)phenyl]pyrrolidin-3- vyllsulfanyl)propanoic

9] 0 [0490] The title conpound (0.32 g, 77% was obtained as a
oyvogoli ¢l 3 qm, m@ﬁhxls 33 - 3.45 (m, 1 H), 3. 38 (s, 2 H), 3.45 -

5- bIS rifluor hYL) phenYl 1p
ayP) ﬁ%at talngg k %L %E% % H%116V'a6ﬁ%%h83
glt}ﬂ)atslw Exanpbe(m34 1 Hll—L—IWIR?(BOV) ‘M—Iz(m,DNBOdG)G 1.83 - 2.01 (m -

a3z (m 1

Example 33 ({1-[2,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
ylloxy)acetic acid
[0438]

oy

[0439] 7

The title compound (110 mg, yield 28%) was obtained from 1-
[2,5-bis (trifluoromethyl)phenyl]pyrrolidin-3-ol cbtained in
Reference Example 30 by a method similar to that in Example 17.
l§-NMR (300 MHz, CDCls}5:2.16 - 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-

ylipropancic acid

[0441]
Faof
F
F 4 0 D
F OH
10442}

A solution of ethyl 3-{5-[3,5-
bis (trifivoromethyl)phenyl]tetrahydrofuran-2-yl}propancate (1i3.4 g)
obtained in Reference Example 33 and IM lithium hydroxide solution
(103 mL) in ethanol (340 mlL) was stirred at room temperature for 4
hr. The reaction mixture was adjusted to pH 3 with 1IN hydrochloric

acid, and concentrated under reduced pressure, and the residue was

partitioned between ethyl acetate and water. The organic layer was

30

washed with saturated brine, dried over anhydrous magnesium sulfate,

and fiitered. The filtrate was concentrated, and the obtained
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H, 2.56 (t like, 2 H), 2.75 - 2.84 (m 2 H, 3.17 - 3.30 (m 1 H), 3.34 -
3.54 (m 2 H, 3.55- 3.67 (u, 1 H, 3.73 - 3.84 (m 1H, lo 7.03 (s, 2
H, 7.12 (s, 1 H), 12.30 (s, 1 H. [0491] Exanple 51

(

[

{1- 4- 1 ugsier2ebs r 41l o QsTetdayel » e WeHp Y £ 610 IHeslafe 3o ylikexy)aadtie acid
0492] 15 [ 0493] To ution of 1-14-flporQ-2-
(trifluor oy Byr¥3tﬁ11%d5§%3-rc?lcef{1%%% Or%flﬁbf%rlmﬁeasi TR EFEnce
Exanpl e 52dywstBME. (20 m) was added sodi um hydride (60%in 20 oil, 120 ng)

at 60C. Afte tjsrd f 0, m.n..to reacti.qQn m xt ur r e, add

sodi um chl —g]ﬁge{%)toeggé'sgﬁncg?)62'1nld5?etrfa“g'ﬁjt ﬁ{é?rm i’urTnl%% om%d\glg(g[% ng%?' and
the mi xtsurz.0fas £u24 hier, $tHrr &d3at-6DC0 dm, 11 )., The0 redei/PofmmiaxElre was
allowed to | 0,40 epperatur ter was addgd andgthe mMxure was 25
concentrat4e' . Thg'}ées?[g]u% I[vf(r/z;’s 4d{9?ul?te’dvﬁith et her, aﬁd t he r(n xture) was
extract ed 44311M sodi um hydroxi de. The aqueous | ayer was washed with

ether, andgagidifseds wibl &M aqygoys hydrochloric acid solution, and the
m xture was extracted with ethyl acetate. The organic |ayer was washed with

sat ur at ed b¥d (el flvorameshel) Risydd besrawgnesiian—2sul fn®Parang 359% ered. The
filtratg wassqy@ncentrated, and the residue was purified by silica gel

col um chromat ogr aphy (hexane/ ethyl acetate 80:20 - 0:100) to give the
title conpound= (8% ng, yield 14% as a gray-white solid. 5 1H NWR (300 Mz,
CDC13)5: 2.06 - .26 (m 2 H, 3.37 - 3.50(m 1 H, 3.50 - 3.66 (m 2 H,
3.66 - 3.78 (m_A H), 4.18 (s, 2 H, 4.28 - 438 (m 1 H, 6.72 - 6.89 (m
‘1 H), 6.89 - 6[99|(m H, 69 - 7.11 (m 1 H. [0494] /o Exanple 52

pot assi um {1 Feu 34\/11

(t'ri-fluorqngfhyl)phe | J pyrroligin-3-yl I oxY)acetate [0495] [0496] 15A
solution of A-[4-fluoro-3- (trifluoronethyl)phenyl]pyrrolidin-3-ol (6.0 g)
obt ai ned i n0RFlerence Exanple 53 in THF (45 m ) was added to a suspension
of sodi um hydri dg. ($Q% 0 dors £1 fokbnd By T a9 dloarrbBrarhL er

stirring for 30 mn, i

e reactiron mxture were added sodi um
yi}propancic acid (25.0 g, racemate of cis form) obtained in Example

15 34 was subjected to chiral preparative HPLC (column: CHIRALPAK AS 50
mm IDx500 mml; solvent: hexane/ethanol/acetic acid=980/10/1 (v/v/v);
flow rate: 80 ml/min; detection method: UV 220 nm; temperature: 30°C)
to give a compound (tRl) having a shorter retention time, which was
recrystallized from hexane to give the title compound (12.25 g,

20 recovery rate 98%).

'H-NMR (300 MHz, CDCli)&:1.55 - 1.90 {(m, 2 H), 1.%4 - 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), 4.87 (t, J = 7.3 Hz, 1 B}, 7.78 (s, 3 H).
[04461

25 Example 36 3-{(2R,55}-5-[3,5-
bis (trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoic acid

[0447]

FoF

2l
C
o SyA
F
E OH
10448]
30 3-{5-[3,5-Bis (trifluoromethyl)phenyl] tetrahydrofuran-2-
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20 chl oroacetate (4.21 g) and tetrabutyl anmoni um brom de (776 ng), and the
m xture was further stirred at 60C for 9 hr. The reaction m xture was
allowed to cool to roomtenperature, water was added, and the m xture was

concent r atAdprdPendicXbBI& WS pag] diddeddtdi dih ciM azsmoustﬁyﬁmhl Diarplaci d

solution, "and the m xture was extracted 25 w %3 ace%}zfp%& %g éj:%%anl c

| ayer was Ha¥REdSHiartedt (R APd42bmTeea At % Bover cé 5

sul f ?jt ed gﬁdlprm@rml Iblleefdtl tﬁ@iﬁawasmmﬁdmtatm ead:}a.daﬁaoﬂm’lr dsyd0e ;was

purifie silica ge umm chronat o ' (he el et tate

0: 100) to Jiveratdhr %\ané?l}u”(@d?i?eﬁSlonTﬂ‘@%g%%/'ai%%eg&gﬂm(5&@11 A %ngljt ed

ﬁod\M t hsnﬁid]b@mé { 1oprlpd ERI¢obsvisY Bt I;Lj@rme(rl%tfmtz)onotlw &E’S-PDFNTS .

ydrogencarbona nt.rat e e
%%M&_ze% ﬁggmvf%ano%dt(e d.%@ Tjﬂé.l%l%é wnﬁDoWﬁa eONGE

resi due was drru aqueous sol ution (100" ) of

cal ci um cmetmquey(%@ #8%) was added, and the m xture was concentrated. The
residue wag ik %h @Dtcﬁ )' chsalel %n%fldtfﬁre@ éﬂhe bi, b@r&tez\/\/ﬁf
concent r at ed to g| ve the tit e conpound ow

ield 779 as
amor phous .88 2 HRAMR¢ 3D0EIMHZ,- @N/SO%}@% (11, 9]3HSJ Xl B m2-Hy, og gk 33(m 3
5 H) 3. 33 4%244(mﬂ-aﬂ)m 317@)(8,42@9; &2%4 424m;, 1h)m) 6.628 (§dck dyz 5.7,3.0
1 H),6. [7614(4%] - (5 Hz, .0 Hz, 1 H). 1H) 7.24 (t, [0497]
Example 37 3-{1-[3,5-bis(trifluorcomethyl)phenyl]pyrrolidin-3-

yl}propancic acid

7[0450]
F F
F
F
F 0
NW
15 F OH
[0451]

The title compound (0.13 g, yield 47%) was cbtained from ethyl
3-{1-[3,5-bis (trifluoromethyl)phenyl]pyrrolidin-3-yl}propanocate
obtained in Reference Example 36 by a method similar to that in

20 Example 34.
Ig-NMR (300 MHz, DMSO-d¢)d: 1.54 - 1.80 (m, 3 E), 1.98 - 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]

25 Example 3B 3-{2-[3,5-bis(trifluoromethyl)phenyl]-1,1-

dioxidoisothiazolidin-5-yl}propanoic acid

[0453]
FoF
F
‘ %
F ,S¢D
N 0
! LN\
OH
[0454]
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Exanpl e 53 potassium ({1-[2-fl uoro-4- 10
(trifluoronethyl)phenyl]pyrrolidin-3-ylloxy)acetate [0498] [0499] To a
solution of 1-[2-fluoro-4- /5 (trifluoronethyl)phenyl]pyrrolidin-3-ol (500
ng) obtained in Ref eiensecdmpanpde(b43i §, DMe102028] ,Waswabtaitted fsadi athyl

hydride (6Q% 0 1 After rr f or .nMn. Lo the
reaction n$ %r}é’ '\‘;terll’les é&dgg&%%oﬁeggﬁ)rﬁhepga& i dl(j g%(_iLOlS %géﬁﬁonllém 5

t et r abut yl ahmomipanvirombiteifey imgRe farehcehB8xanpdteurde lmsa frethd@rsizdlistirred
at 60C for 1&t IQEE;&S%% op mxture was allowed to cool to room
terrperature Wat er Was ed, and the m xture was concentrated. The residue
was di | ut eti-MMRh (3¢heiz, aPMBQ-He ari At B2 e e dek®r attied @i 4h ~1RH Bddimm?

hydr oxi de. %roei]%queoys—,d g%gr fLV\ﬁls vp%laed g\n—tgh (glt heryy andgacl di fdgednw $ I"H)GM

aqueous hy | oric aci ol ution, he 'm xture was extracted wt
ethyl acetat® (Fhe2oflyari-82 &yerl Was W&%edsw]tﬁi)satur ated brine, dried
over anhydfgiessmagnesi um sul fate, and filtered. The filtrate was
concentrated and the resi due was purified bz silica g el col ymm

chr omat ogr BFHPIEn &R aFrl Ry ( { hicker 4 £&1 Biorome iy Hadry b e L a3 ow oi |
(311 no), ?Q}{,Eﬁea@et;@t@ed oil (310 ng) was diluted with nethanol (20 m),
agueous so @J%ésgn (20 m) of potassium hydrogencarbonate (101 ng) was added,
and the m X was concentrated to give the title conpound (352 ng, yield
519 as a yel |l ofv anor phous form 31-1-NWR (300 MHz, DMSO- d6)5: 1.82 - 2.13

(m 2 H), 3.46 (m 2 H), 3.49 - 3.81 (m 4 H), 4.20 - 4.48 (m 1
H, 6.60 - fh 1 H, 7.20 - 7.53 (m 2 H). [0500]
‘ N‘:>f-o o
0 1/2Ca?
[0457] '

A brown oil (1.06 g, ©60%) was obtained from 1-[2-

15 (trifluoromethyl)phenyl]lpyrrclidin-3-ol obtained in Reference
Example 42 by a method similar to that in Example 17. The title
compound {0.90 g, yield 90%) was obtained as a pale-brown sclid from
the brown oil (0.94 g) by a method similar to that in Example 27.
'H-NMR (300 MHz, DMSO-d¢)&: 1.78 - 2.11 {(m, 2 H), 3.19 (m, 2 H), 3.29

26 - 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 8®), 7.32 - 7.49 (m, 1 H), 7.47 - 7.68 (m, 1 H).
[0458]

Example 40 calcium ({1-[3-(triflucromethyl)phenyl]lpyrrolidin-3-
ylloxy)acetate

25 [0459]
FuF
F
DNy,
o 1/2Ca?
[0460]

A brown oil (1.15 g, 66%) was obtained from 1-[3-
(trifluoromethyl)phenyi]pyrrolidin-3-ol obtained in Reference
30 Example 43 by a method similar to that in Example 17. The title
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Exanpl e 54 calcium ({1-[2-fluoro-5- 5
(trifluoronethyl)phenyl]pyrrolidin-3-ylloxy)acetate [0501] FF 0 O0- 1/2
Ca2* [ 0502] To a solution of 1-[2-fluoro-5- 10

(trifluor erebbytd pliesy! § pyicabi gim- Fasl oftEibedyds cbirailacdrdive Rel it enoa
Exampl e 5 45 ). was, added.sodium r isoil, 120 ng) at
60C. Afte%hgtFF?thl?o?yébnﬁ?ﬁ?g Egrr%%c%%gn£%ﬁ¥%ﬁgggmgﬁe added sodi um
chl or oacet'at®R 3300 gz amiSOedq) ébul MéamBdnlanfhr 8niilde 3(-9% nd->2and, the

m xt ure fyrther / i Ty 6QC 1 A, e 1 gact xt S

al I owed rgﬁéogf%? &;ogngie gga?%?e% mg?%%'&£g7a§pe&'%ané?ﬁ%qﬁlx%ﬁngﬁas
concent satfed. 1The rfeSidi \AT&§ fi Bt dBWi t b 6t Her , J2hd HRe hiBlture was
extracted ppslghy 1M sodi um hydroxi de. The aqueous Iayer was washed with

et her, J aC|d|f|ed wi th 6M aqueous hydrochl oric acid._solution, 20 and the
m xture m%a@iei? el ed 1V\i‘éh(féftlﬁ§r11°1§éf@tt§¥é) PIYETY LoPYERA 1A O By S 1Y MEEVWBEHEE wi t h
sat ur at ed Jyiigne, dried over anhydrous magnesium sul fate, and filtered. The
filtrate was concentrated, and the residue was purified by silica gel

col um chrl®#&€bgr aphy (hexane/ ethyl acetate 80:20 - 0:100) to give a yellow
oi I (105 ngy. 25 The obtained oil (100 ng) was diluted with nethanol (10

m ), aqueou tion (10 m,) of potassium hydrogencarbonate (33 ng) was
added, andf th ture was concentrated. The residue was diluted with

met hanol (10 ous solution (10 mM) of calciumchloride (18 ng) was
added, and the mxt%m cofcentrated. The residue was 30 diluted with
ethyl acetate, and fsdferet—4The filtrate was concentrated to give the
title cgnpound (69 ny, yield as a yell ow anorphous form 1H NVR (300
VHz, DNBOTya }1 81 - 2.11 (m 2 H), 3 06 - 3 19 (n, 2 H, 3.25 - 3.37 (m
1 H, 3.37 50 (m 1 H, 3.66 (s, 2 H, 4.23 - 4.37 (m 1 , . 7.00 -
7.31 (m 1 H), Thgltitle spmpppnd () 10[9505pF) ERANDIRELE5YSboNs s was
Eéébgf f L%t%lﬁed(ffdﬂ huesopsti kYL RRANLE PRI gl Prridihox g Bestat fed

in Reference Example 44 by a method similar to that in Example 17.

15 ‘H-NMR {300 MHz, CDCl;)&:2.07 - 2.39 (m, 2 H), 3.31 - 3.66 (m, 4 H),
4.19 (s, 2 B), 4.30 - 4.47 (m, 1 H), ©.55 {(d, J = 8.7 Hz, 2 H), 7.45
(d, § = 8.7 Hz, 2 H).

[0464]
Example 42 3-{1-[4-(trifluorcmethyl)phenyl]lpyrrolidin-3-yi}propancic

20 acid
[0465]

FF
O
D'\_qo
OH
[0466]
In a microwave reaction container were added ethyl 3-

25 (pyrrolidin-3-yl)propancate (0.15M dimethoxyethane solution, 800 uL;
120 pmol) obtained in Reference Example 12, 1l-bromo-4-
(trifluoromethyl)benzene {0.36M dimethoxyethane scliution, B00 pL;
288 umocl), sodium tert-butoxide (16.9 mg; 168 pmol), (+)-2,27~
bis {diphenylphosphino)-1i,1’ -binaphthyl (4.0 mg; 6.0 pmol), and

3¢ tris{dibenzylideneacetone)dipalladium(0) (2.8 mg; 3.0 wmel) at room
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To a solution of 1-[2-fluoro-3- (trifluoronethyl)phenyllpyrrolidin-3-ol
(500 ng) obtained in /o Reference Exanple 56 in DMF (20 m) was added
sodi um hydride (60%in oil, 120 ng) at 60C. After stirring for 30 mn, to

the reactiQpJu-Xture l‘&\ﬁftﬁléd&ﬁﬁrsOglhélraoﬁlﬂh%é)@eﬁtsatﬂliéﬁﬁﬂnﬂg)ar@@ﬂ and
t et rabut yl ammoni um brom de (97 ng) and the mxture was further stirred at

60C for 1 $Ralefhang cHEEdoAten Koy R aMEROVANE ohRaF LoD cRRRATES UE 2T JgHC for
t enper at ur ¢ mivat eranyas @&ﬁie_@maﬂcbﬁ h@eMreddtienyasatcondenttated. addel tesi due

was diluted with ether, t ur.e .was extrated M ium

hydr oxi de. t%éfeéahé%‘hé‘lﬂxg%? \ﬁéléin}%ﬁ HEE WE T st herraCte é{éF% "‘%a‘&g with 6M
aqueous hysaf«acitlon B anlgcitd seﬂ:aﬂatenan amyahh]e mmr@m exttradct gdswi t h

et hyl acetate. %ggdourgiaem c iIh;lae/edr press s S%Wf%gi@?% yr.at ggsgyllvgg jdried

over anhydfBus faghesi um 5t trate was
concent r at eédpetduyd $hEfexdsedut nwasap@lrptfnléde@ybismneéar@@lvecBPL@m:O give a
chr omat ogr 2 i€ l-k@w oi |
(150 o) B s e hod St Soah i S B nel Sk FO o B .
agueous ZSCMW@n Rhﬁospriverﬁfr Wp@t%‘s@%ﬁﬁ@draé’@eﬁbér%ﬁéﬂéd(%lﬁﬂ? TR
added, t o] n t edpyt ny,
el 1 keor Rl B e L R O R e D
2.08 (m 2(&90 p@ 3500 131039 Wﬁ’ﬁ" ggided at)roog, a@nper@teae( fndg thy migtyae. 4 38
(M 1 H, Qad%tirfedScdiMielnt) . 180 Hi:8%re adnelfraliddd witRbiw 7.23 (m 1
. [ 0506] Exanpl e 56 cal cium
({1-[ 2, 4- bhE@xaqhlPGaE GfEchy R YD HEry FPDWIOH! i df Rl ?ur;%FF%%WaEE?%%@t[lﬁson

[ 0508] BPLC TAnat8ehdtti:08i0éon Inc., High throughput purification system;

1-12,4-bis |qu r onet enVl i.0 i
Re]E erenée é?j:i %8‘?1’}1?1‘:%!\/%59 rﬁeggv\g@%qgaggﬂg%ﬁgh d&?ég( Y ?RNO |,
100 ng) at ABO@Zl%Ncﬁ:éflmndajtengc faari d306omiaining Wdtteerr,ea@waTrQNrertQJﬂés wer e

e e L ELLERTI TS ORI B e e G5! )

and the mi Xture was . e reaction m xture
was al | OV\BUilth(Sﬂi(UII'ID?@) A/@@Eﬁﬂﬂ’é@lﬂ)@%ﬁdib WALl naSORHEEN ASELPREMi xt ure

was 10 con egé}:ﬁt eqiﬂ]- q%bﬁb‘%d@@ﬁ/%iﬂl‘%@ WLEdY & hek , s@rdnt hgodBpsbnr e

was extrac ed wi't'h roxi de. The aqueous Iayer was vvashed W th
et her, amdM@OWﬂO@dBV\M%)GNﬁa@%@é@s (BTN 6@%”5"6@3 BOIRS) onb - Ahdifhe

m xture wasgs8xbFast @ds¥dtioft Byds BG6t ah&. 6. HIemok gpstIeTE @Y et/ somsTY@s hed with
saturated brine, dried over anhydrqus nmagnesi um 15 sul faé and filtered.

The filtraBedRéd icdhrBaEred) Brditned?RITGR o Wr PY#€h ™Y 57 19%0% gel
col um chr erRt eON1RPBYmpound.

yield: 2.0 mg
25 LC-MS analysis: purity>89.9%
LC/MS ESI(+) m/z: 288 (M+H)™
[0467]
Example 43 3-{1-[3-(trifluoromethyl)phenyl]lpyrrolidin-3-yl}propanoic

acid
30 [0468]
FeF
F
NQ_’\_<O
OH
[0469]

The title compound was obtained from ethyl 3-(pyrrolidin-3-

yl)propancate obtained in Reference Example 12 and l-bromo-3-

158



(hexane/ ethyl acetate 80:20 - 0:100) to give a yellow oil (162 ng). The
obtained oil (160 ng) was diluted with nethanol (10 m,), aqueous sol ution
(10 m) of potassium hydrogencarbonate (45 ng) was added, 20 and the

m xture \’\/aiitz@_%ﬁ@fﬁn(e% n?ﬂ)be-ﬂk%néeﬁj} HIgnewhsd iilnit ed w4 tdhafethanep(d 0iad ),
aqueous solution (10 ) of calciumchloride (25 ng) was added, and the

mi xture wasetOnctnt ™9t ed. The residue was diluted with et hyl acetate, and
filtered. rhesfbhdnatie: V\mrmmeema%at ed to give the title conpound (188 ny,

yield 30% yeIIow form 1H NWR (300 MHz, DWVMSO d6)5:1.95 -
2.04 (m 139‘2;" Egghﬂ ““é 1723%5%&19!? '3.15 - 3.45 (m 4 H), 3.45 - 3.69 (m

2 H), 4534[((41710] s 09(d J =9.0Hz, 1 H, 7.70 (d, J =8.7 Hz, 1
, 1.77 9 ol¥ains3-
|(_2I‘I fl uorf)Es atmrzfyfe) p%[eér)lg?] %)yr F ol I%Ilgé%nge%ggl C acﬁ%rj})gg%o - 3

[0511] vl}prépamoigplagifdon of N-[3 (3 hydr oxypyrrolidin-1-yl)- 5-
(trifluor or&tﬁwphenyl} -N-net hyl acetam de (1.0 g) obtained in 5 Reference
Exanpl e 60 1 n (33 m) was added sodi um hydride (60%in oil, 198 ng) at
60C. After dStiysfing for 30 min, to the reaction mxture were added sodi um
chl oroacet ate 78 nmg) and tetrabutyl amoni um brom de (160 ng), and the
m xture wds fli her stirred at 60C for 1 hr. The reaction m xture was

1

allowed to c 0O to roomtenperature, water was added, and the m xture
was concentrated~The residue was diluted with ether, and the m xture was
extracted with 1M jodi ydrgxi de. The aqueous | ayer was washed with
ether, and acidifi ith aqueous hydrochloric acid solution, and the

m xture was extracted with etby acetate. The organic |ayer 15 was washed

W th saturm brine, dried over anhydrous magnesium sul fate, and filtered.
The filtta s concentrated, and the residue was purified by silica gel
col utm chr omat ogrtephyt{dexanpetet wds abtainael §@oR0ethyd: Bo0yyrwelgidie-3r yel | ow

oil (17 ny ( ) afug _
l'ithium 20}%%&%% ge so%qfl?%énd\(ﬁ?l n{gk%%&% E%%‘hbdfg_'&z Amml %r%%re ng§O
stirred at3rbomfleaperethyl tbémrers hy. a'liﬁ%“—hoéaéﬁﬂblrﬁrrntﬁt GhétWeFS G AR
with 1M hygig&hl @rpcpacid, and the mxture was extracted with ethyl

acet at e. e organi c Tayer was washed with saturated brine, dried over
anhydr ots Regfeginahysiif apeitumP PRl tered. The filtrate was

LC/MS ESI(+) m/z: 306 (M+H)?
[0473]
Example 45 3-{l-[2-fluoro-4- (trifluorcmethyl)phenyl]pyrrolidin-3-

yl}propancic acid
20 [0474]
F

F
L
NQ’\_4<°
OH
[0475] .
The title compound was obtained from ethyl 3-(pyrreolidin-3-
yl)propanocate obtained in Reference Example 12 and l-bromo-2-fluoro-
25 4-(trifluoromethyl)benzene by a method similar to that in Example 42.
Yield: 0.8 mg
LC~MS analysis: purity>99.9%
LC/MS ESI(+) m/z: 306 (M+H)~
[0476]
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25 concentrated to give the title conpound (7.7 ng, yield 0.7% as a

pal e-yellow oil. - 30 [0512] Exanple 58

[ (1-0-[ (1- oxi dot hi onor photl i n-4-yl)carbonyl] - 5-

(trifluor apmipyl)mhenyhl pyrmebigl n- @rik) edraenyiporeiyt] pRa%Ak dihO514]

To a solution of 1- 3-_[:( - oxi dot hi onor phol i n- 4-yl ) car bonyl1] - 5-

(trifluor éﬂéPﬁ?P?Ingnﬁ Jr%yrrol i din-3-0l (700 ng) obtained in 5 Reference
Exanmpl e 6404n7PMF (35 m,) was added sodi um hydride (60%in oil, 112 ng) at
60C. After gtirging for 30 min, to the reaction mxture were added sodi um
chl or oacet atjeF (325 ng) and tetrabutyl anmoni um bronide (90 ng), and the

m xture r stirred at 60C for 1 hr. The reaction m xture was
allowed to co to roomtenperature, water was added, and the m xture
was concentr at &g WS diluted with ether, and the m xture was
extracted with 1M sadi hydr ¢xi de. The aqueous | ayer was washed with
ether, and acidified wth 6M agueous hydrochloric acid solution, and the

m xture was extracted with et h‘gr' acetate. The organic |ayer 15 was washed
with satiuré@lbrine, dried over anhydrous magnesium sulfate, and filtered.
Thf fil tLate WaSrHéOE%{E rcﬁﬁ‘nﬁgun@-%st ?Eté%ﬁiddiﬂeo%\&ﬁ:hﬂmri%i i;ﬁ_,g:rbyi@ir_l—BGa ﬂel
col um chromat ography (et hyl acetate/ net hano ; - ; t ve the
Ctl e compOuRIoBsTSaR:, ChFelReBig Beer PR BIG: Bcte fobRmsy-HiRaR (300
MHz, CDC13)5(+2i88uorcheRBy{Henkehl:, b¥. 22nethdd37ifiMarl thbl) that 9 ERempls 42.H),
3.32 - 3.61 (m 4251), 3.78 (br. s, 1 H, 4.11 (br. s, 2 H), 4.16 (d, J =
1.9 Hz, 2 ¥H19% 8229 40 (m 1 H), 4.56 (br. s, 1 H), 6.68 (s, 1 H), 6.78
(s, 1 Hyo 16:-3E a8aldsiH):. pfBAB9928% Exanpl e 59 cal ci um

[(1-13-] ( hyl sul f onyl ) ani.noj - 5-

(trifluoronét yﬁ%hﬁ)nﬁ%zpy%%l@gﬁ-&yl ) oxy) acetate [0516] [ 0517]

To a sol ut [@vef N[ 3-(3-hydroxypyrrolidin-1-y1)-5-

(trifluor 1) W]+ N | getha Igé@[ir,i i ainned in
Ref er ence %‘%Fe%?i{% m%%ngfwv\%gﬁgggéd soé?grrlé%%/l P?%ggi()lGC%(%g in oil,
177 ny) atyBECopAReEs astidrring for 30 min, to the reaction mxture were

added s%di F@@é‘oﬁl oroacetate (516 ng) and tetrabutyl amoni um brom de (143
mg), and the mgture was further

NQ,.\_/{o

OH

[0481]
The title compound was obtained from ethyl 3-{pyrrolidin-3-
yl)propanoate obtainéd in Reference Example 12 aﬁdrl—bromo—B—fluoro—
20 2—ftrifluoromethyl)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}lacetic acid
[0483]
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stirred at 50C for 3 hr. The reaction m xture was allowed to cool to room

tenperature, water was added, and the m xture was | o concentrated. The

resi due was diluted with ether, and the m xture was extracted with 1M

sodi um hydr oxigle. Ahe aqueous | ayer was washed with ether, and acidified

wi th 6M aqueous tydrochloric acid solution, and the m xture was extracted

with ethyl acetate. The organic | ayer was washed with saturated brine,

dried over anh s magnesi um 15 sulfate, and filtered. The filtrate was

concent r atet he residue was purified by silica gel colum

chr omat ograp acetate 80:20 - 0:100). The residue was

purified by d impstrunment: G lson Inc. H gh throughput

purification system cofunp? YMC Conbi prep ODS-A, 5-5 gm 50x20 nm 20

sol vent: SOLUTION A; 0. P% trifluoroacetic acid-containing water, SOLUTI ON

B; 0.1%trid484qr oaceti c acid-containing acetonitrile; gradient cycle: 0.00

mn (SCLUTION A/, SQL 0] (9L k£ %0),

520 mi n ( SOLUTION ASOTUTTAREEA0 80) o 5 00, B (SOLUT O A ST

8=10/ 90), BrE)maithyl s&wym%tmm@m@&hﬂ:}g@/@w}] -5 0FOPHT ¥R (ASERCAT ON

A SOLUTI , agt Hhon, Ridhed: s 1220t8m to

give a yg\#’%w%%{t%g% 1%%&%’%@%5@%%{%%%“5& ?Fé 6? ng was diluted with

met hanol (Bhaf Yin Bygred@s>4el ution (5 nl) of potassi um hydrogencarbonate (16
ng) was adgeshmapshd ez M pidd-8 AsS 2coacent nat e, 1Tha¢,r£smue2m m I ated 30

th methanol (5 m eous solution (5 n | ci chi
vaas added, H)a'ncﬁ e %?x%ﬂlrj(é"\llj\és co#céﬁtrg%egcp )(*i“he s d I ugb 8 3]3? \r%t’h

ethyl acetatsg @npdifi)tered. (dhe hi|tratw was. conaenirat ed to give the
title conpound (71 ny, yield 6% as a yellow anorphous form 35 1H NVR (300
Mz, DMBO B83%11.099 - 215 (m 2 H), 2.97 (s, 3 H), 3.25 (s, 3 H), 3.27 -
3.37 (m 3eXmpld 3% {1-3.349-bbg (tril) poenEdhid) pliendl) prr 88Lidia- Ay imcetid) ,
662-669( 6.74 (s, 1 H, 6.89 (s, 1 H-. [0518] Exanple 60
({1-]3- broﬁ%%(trlfluoronethyl)phenyl]pyrrol|d|n 3- ylloxy)acetic acid
[0519] 50{9520] To a solution of 1-[3-brono-5-

(trifluoronet hé/l)pienyl]pyrrolidi n-3-ol (500 ng) obtained in Reference

Exanpl e 68 in (16 nL) was added sodi um hydride (60%in 10 oil, 97 ng)
at 60C. After stirring for 30 mn, to the reaction m xture were added
sodi um chl oroag£tat e (282 ng) and tetrabutyl anmoni um brom de (78 ng), and
t he mxturg $ rred at 60C for 1 hr. The reaction m xture was all owed
to cool to M el a wat er was added, and the m xture was
concentrated. The 15@%{3@,@@ diluted with ether, and the m xture was
extracted w fh 1M sodi um hé roxi de. The aqueous | ayer was washed with

ether, and acidified with 8M aqueous hydrochloric acid solution, and the
m xture;yagogxtyacted with ethyl acetate. The organic |ayer was washed with

saturated brine, dried._over anhydr magnesj um su ate red
The filtrate wasTedncertr STERP nélgtl%ae gr’egsﬁlljewa\ﬁ/ag i e g %&%l | | %a gel
col um chr eppi@grmphytkiiexandB et+hils (acefhtceroB8LREL) ph@ﬂ&DmyrfﬁﬁedF@sﬂ—due was
purified b ar.: ative HPLC. S t opn | ghd e 9&9&0%
purificati g’rli? % %%lmr%%i l&l\%%&%gggr%%ﬁ&% 5\0 B§P€ }A[_:'%n 50x nm

sol vent : S@:laffflﬂ\lm;amﬁse ®B4.% trifl uoroacetic acid-containing wat er,

SOLUTI QN B,l ONIJER/O E@ff or ggﬁ%&gcﬁ_aq dcang ag i r&% cet oni bailej gr qlql ent

cycl e: 00 mn [ ON3=90/ 10) 00 mn (SOLUTI ON
A SOLUTI O\IH3+9@/133)- 24460 (mi 1?2 HEOLUTION A é@.@fﬁ | GNEB=19/90), 351400 it B)

(SOLUTI ON A/ ?gw&% 3710/ %Q) 35390 @l 81 ( BOLUTEON #A/s30LUT| 6N @98/ 4)0) , and
30 5.60 mn I"ON A/ soLUT IO\I3— flowrate: 25 m/mn; detection
net hod: UVE236 hay) 4 &) gi Vetd HE ttHe é@rr%)%uh“d 216 ny, yield 5%as a

y6| | ow oil. -10488]
25 Example 50 3-{{1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-3-
yli}sulfanyl)propanoic acid
[04889]

iel



1H NVR(300 MHz, CDC13)5:2.08 - 2.33 (m2H), 3.28 - 3.62 (m 4H),
4.18(s,2H),4.32-4.45(m 1H), 6.64(s, 1H), 6.80 (s, 1H, 7.03 (s, 1 H.
[0521] Exanple 61 ({1-[3-nmethoxy-5-(trifluoromnethyl)phenyl]pyrrolidin-3-
yIony)aceticlgcidFS [0522] N--\ \ 43 OH

F

F

| NQ-MS
F \’>_0
H
0O
[0450]
The title compound (0.32 g, 77%) was obtained as a pale-yellow

F

solid from methyl 3-({1-[3,5-bis(trifluoromethyl)phenyl]pyrrolidin-
5 3-yl}sulfanyl)propanoate obtained in Reference Example 51 by =a

method similar te that in Example 34. '

IF-NMR (300 MHz, DMSO-d¢)&: 1.83 - 2.01 (m, 1 H), 2.23 - 2.45 (m, 1

H), 2.56 (t like, 2 H), 2.75 - 2.84 (m, 2 H), 3.17 - 3.30 (m, 1 H),

3.34 - 3.54 {(m, 2 H), 3.55 - 3.67 {m, 1 H), 3.73 - 3.84 (m, 1 H),
10 7.03 (s, 2 H), 7.12 (s, 1 H), 12.30 (s, 1 H).

[0491]

Example 51 ({1-[4~-fluoro-2-{trifluoromethyl)phenyl]pyrrolidin-3-

yl}oxy)acetic acid

[0492]

F
N 0 0
FS Q/u(
F F OH

[0493]

To a sclution of 1-[4-fluoro-2-

13

(trifluoromethyl)phenyl]pyrrolidin-3-ol (500 mg) obtained in
Reference Example 52 in DMF (20 mL) was added sodium hydride (60% in

20 oil, 120 mg) at 60°C. After stirring for 30 min, to the reaction
mixture were added sodium chloroacetate (350 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

25 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 &M agueous hydrochloric acid solution,
and the mixture was extracted with ethyl acetate. The organic layer

was washed with saturated brine, dried over anhydrous magnesium
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[ 0523] To a solution of 1-[3-nethoxy-5-
(trifluoronethyl)phenyl]pyrrolidin-3-61 (1.68 g) obtained in io Reference
Exanple 69 in DMF (129 mi) was added sodi um hydride (60%in oil, 386 ng) at

60C. Afterg Lﬁ%la.%él %df 951@&4@ N, THeO f&fﬂﬁré@%gocﬁbﬂﬂ@ﬁtt%eemeb@daﬂ@hed sodi um
chl oroacetate and tet rabut yl anmoni_ um br om de é and the

m xture wasssepe r‘?—ﬁf QPIB@@‘? & 8Lhica AL FRAER SR RaHe s al l owed to

cool to ro@xine&IMAr ate e VBt 20 WaS1a0de, gand tHe taikxe urampnasd (85

concentrated. The residue was dil.ut ed V\ﬁth ether, and the m xture was

ext ract ed Wart H1ah S840 uR® Hy FEEXT et toris8  &dueous | ayer was washed with

et her, %nd'Haﬁ‘M]dl fIoedvnt t eogMjaqueons -hyedeéchhord @) acd B'sol @t onm,ahdikhe

m xt ur e xtr et hyl..ac The l.ayer,wa washed

Wi th satur d b I%]f’gd( dr%m&) o@é 6anﬁéygrous &ag s?tr]irﬁcs(ﬁ" fgtHe) 2 %inltered.

The fil traétesawaﬁ comentral ed,6.8Ad{(hé Hesi GBS was- PUrimfi édH)by 6S|9Pi'(:a gel

col um chr_P q a:g (hexane/ ethyl acetate 50:50 - 0:100) to give the

title conpound ﬁl yield 91% as a white solid. 25 1H NWR (300 MHz,

CDClB)S 2[0®4] 2. 35 (m 2 H, 3.32 - 3.59(m 4H, 3.8 (s, 3 H, 4.19

641 4 (m 1H, 6.39 (s, 1 H, 6.48

Z%gf@[ %;&Dtg%l&n 11 ?% %urﬁrgn%rphol i n-4-yl carbonyl)-5- 30

(trl fI uoroh@lﬁ}ppm@mypbwew 1@y RE SLAALPOR yY HIEEY 8°/EHE [ 0525] [ 0526]

To a sol uti@ys9f 1-[3-(thionorpholin-4-ylcarbonyl)-5-

(trifluoromethyl)phenyl]pyrrolidin-3-ol (1.0 g) obtained in s Reference

Exanple 62 ip D (37 m) was added sodi um hydride (60%in oil, 166 ng) at

60C. After stifrfng for 30 min, to the reaction m xture were added sodi um

chl oroacetpt €.4£484 ng) and tetrabutyl anmoni um brom de (134 ng), and the

m xture was B ed at 60C for 2 hr, and further at 80C for 1 hr. The

reaction m xtre~.o-vwas alloyed to cool to roomtenperature, water was

added, and the mwcentrat ed. The mixture was acidified with 1M

aqueous hydrochl orie~aci d"sol utign, and the m xture was extracted with

et hyl acetate. The organic I;Q/eeras washed with saturated brine, dried

over anhydr Qbss magnesi um sul fate, and filtered. The filtrate was /5

concentraté &nd the residue was purified by silica gel columm

chr omat egr aphy (hoscdmsienhyf ladét&lwrso350 - 0:100) to give the title

conmpound ( \ WM -30BE PhO.Us fosmaﬁdéth/B (300 IVHZ

AL 2?%glﬂ%ﬂéﬁ&é&ﬁ%%%@ﬂﬁﬁ@ﬂ@l ! % gh o8 ol ;? e

3.59 (m 4Reﬁer®C¢oE§wples 531HH)THF4( ) r(ltir wag (2 edZtPI)a SMSPEREEon STy 4 30

1 ﬁ|)41 (()?ﬁidwm ¥ d@@de( bisosSinlotd, 26968 (% ThrH3006nTp 415.60%c H) Af6e184 (s,
({1-[ 3- chl F&EBIE ﬁPﬂ%ﬁf&ﬁmml’ah&wéﬁﬁ‘F'iﬁﬂ %FFH%"@IEW‘%‘%&?& tfc acid 25

[0528] &) chloroace-'E@t@- sol2at gprered tktk@ecdilampenium bromide (776 mg), and

(trifluoromethyl)phenyl]pyrrolidin I %%POt |ne n Ref.er ence
Exanpl e 70thf m#%\%ﬁres‘ga?ng%rtﬁﬁé %Id&éags%’é]ﬁ?n? d‘r?d@ 58 BT 226 nm)
at 60C. Af thektstd MaksnglIewed3Bontanl tto tdren rteatptx@tmnﬁ,xwm%r weseaddibd

fﬁgi ‘%mxtcn'r RIAGR B %F\égeSZHas L0804, 8L ERD UL AT UMD AB;A6 £ 2 3,:8) 1y and

agueous hydrochloric acid solution, and the mixture was extracted

25 with ethyl acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:10 - 0:100) to
give a brown oil (6.27 g). The cbtained oil (4.8l g) was diluted

37 with methanol (100 ml), agqueous solution (100 mL) of potassium

‘ hydrogencarbonate (1.65 g) was added, and the mixture was
concentrated. The residue was diluted with methanol (100 mL),

aquecus solution (100 mL) of calcium chloride (856 mg) was added,
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5 60C for 2 hr, and then at 80C for 2 hr. The reaction m xture was all owed
to cool to roomtenperature, water was added, and the m xture was
concentrated. The residue was diluted with ether, and the m xture was
extract ed awgt Bhd Mis@desmdy doaxéherattae MQEQ%idtﬁy@ﬁstdmah@ﬁmethyl
ether, and acidifie %\#h 6M a g drochl or| aci sol uthcn and the
m xture W@SSEREFadEd W 14 &t h?#‘ %éil T’ﬁi‘- oryani EaF cg/j WaShed wi t h
fsa]t ur at ed Hirlsegonghoued OvEY5 @nhyﬂémg’iﬁagamesal wel SaW faatoephamd ffordntered. The
iltrate S trate n e, resi dye; pyri.fi si 14

col um ch\r&g og%’gghbf/}? ’hg)%gge‘?%%hyjr ée;?’iet gf eg\gguz’zg h)f'oeéﬁgggl t% égl \?élgt%e 15
title cenpound. %377- 2.44, (i &l 8) 6% . s (ar b2Fwn 4e2% . - HH4RMRL30I0 HiHZ6 - 62
CDC13) 5: 2. 2 m +4H) 8 H) m 1
6 oo(sR Py= 5 ao00 Myt R o8Uh 1o 700 8880720 Blanpie 65

({1-[4-fl ubFolQ Qtﬂ’af[lu%)rorret hyl ) phenyl ] pyrrol i di n- 3 yl I oxy)acetic aci d
[ 0531] FF [0497]

Example 53 potassium ({1-[2-fluoro-4-
10 (trifluorcmethyl)phenyllpyrrolidin-3-yl}oxy)acetate

[0498]
FE
F
N"N.g ©
F \\)"\"/(
o K*
[0489]

To a seolution of 1-{2-fluoro-4-

15 (trifluoromethyl)phenyllpyrrolidin-3-ol (500 mg) obtained in
Reference Example 54 in DMF (20 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 chlorocacetate (351 mg) and
tetrabutylammonium bromide (97 mg), and the mixture was further

20 stirred at 60°C for 1 hr. The reaction mixture was allowed to cocl
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 agueous layer was washed
with ether, and acidified with 6M aqueous hydrochloric acid solution,

25 and the mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography
(hexane/ethyl acetate 80:20 - 0:100) to give a yellow oil (311 mg).

33 The cbtained oil (310 ﬁg) was diluted with methanol (20 ml), agueous
solution (20 mlL) 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¢)&: 1.82 - 2.13 (m, 2 H), 3.40 - 3.46 {(m, 2

le4d



ox_43 OH [0532] 25A solution of 1-[4-fluoro-3-
(trifluoronethyl)phenyl]pyrrolidin-3-ol (3.29 g) obtained in Reference
Exanple 53 in THF (30 ml) was added to a suspension of sodium hydride (60%
inoil, 158 @ 4bn-THE1 (HG04 ), at 260C. 4 Afst ef, St inr,i BYebor @Q3miA, 1 @)t he
reaction m xture_were added sodi um 30 chl oroacetate (2.31 g) and :

t et r abut yl Aréforti dnvbr @i de{427 ny), and the mixture was further stirred at
60C for 2 hgsogfhe reaction mxture was allowed to cool to roomtenperature,
wat er was added, d the m xg.ur s_concentrated. The m xture was

aci di fi ed qfﬁ%ﬁ%ﬁ@h&@rﬂ?ﬁ%@ﬁ%%& d solution, and the nixture was
extracted (mtifiuetbydthgdéepadeyliPherol ghm-8-yhy=ty)wastateshed with sat urated
brine, dri ﬁ%oﬂéer anhydrous magnesium sulfate, and filtered. The filtrate
was concentrated, and the residue was purified by silica gel colum
chromat ogriapby. (hexane/ et hyl acetate 90:10 - 0:100) to 5 give the title
conpound (3. & g, vield 78% as a gray-white solid. 1H NVR (300 MHz,
2.33(m 2 H, 3.26 - 3.60 (m 4 H, 4.19 (s, 2 H, 4.32 -
6.55 - 6.71 (m 2 H, 7.05 (t, J =9.4 H, 1 H. [0533] 10
H\B/Zu\f/l—@r o-- (trifluoromethyl)phenyl]pYrrolidin-3-

yl | oxy) acetig ach 0 NO-cy, OH [0535] 15A solution of 1-[3-fluoro-5-
(trifluoromethyl)phenyl ] p@r rUR & n- 3- ol (2.46 g) obtained in Reference
Exanpl e 71rpsp2RHF (30 ml) was added to a suspension of sodium hydride (60%
inoil, 1.18 g) in THF él;LO nilzL Eé 0C. ter stirring for 30 mn, to the
reaction mixt ur efwér €0 Sdditu YChforoacetate (1.72 g) and

t et rabuty! aprDiliverohe €HE1dehéd20 pyayol adich-3hel i 5atumg) wastfimetthem stirred at

60C for 2 hr, The regacti.on_pi xt l,l owed . room, f enper at ure,
wat er was gﬁﬁ%ﬁfncﬁngxﬂ%emsgt tht «LEHM\%agﬁgom%h ent Faatt&e%dcgﬁél&rﬁg%%?gh \%vagga" &
acidified with itW aguealsohydr achdoOrdtd rathg el 80imm, andthdeeackion e was
extracted i.th y. e gani-¢. | r S shed with

sat ur at ed %%%ﬂe%e Hrgft:g do%gﬂr Egélﬁ%}gﬁggémgngg?u?ny@uﬁ}ggt %%{@and filtered. The
filtrate wastvonceharmiregm bpemidee (Péshalue apdstirimikisee KASsitRFERe el

col um %” QQF}P&{ %tho&ih%é?nflh%t.hy‘i‘hea%ggé{forﬁgﬁggufe Q»fa%ogilcgv%d’sQo 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 aquecus layer was washed
with ether, and acidified with 6M aqueous hydrochloric acid solution,

20 and the mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography
(hexane/ethyl acetate 80:20 - 0:100)} to give a yellow oil (105 mg).

25 The obtained oil (100 mg) was diluted with methanol (10 mL), agqueocus
solution (10 mlL) of potassium hydrogencarbonate (33 mg) was added,
and the mixture was concentrated. The residue was diluted with
methaneol {10 mL), aguecus solution (10 mL) of calcium chloride (18
mg) was added, and the mixture was concentrated. The residue was

30 diluted with ethyl acetate, and filtered. The filtrate was
concentrated to give the title compound (62 mg, yield 11%) as a
yellow amorphous form.

IH-NMR (300 MHz, DMSO-dg)d:1.81 - 2.11 {(m, 2 H), 3.06 - 3.1% (m, 2 H},
3.25 - 3.37 (m;y 1 H), 3.37 - 3.50 (m, 1 H), 3.66 (s, 2 H), 4.23 -
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give the title conpound (2.83 1H NVR (300 MHz, CDC13)5: 2. 08
4.19(s,2H),4.38(tt,J = 2.3 Hz,1 H),6.52(s,1 H, g, yield 93% as a white
solid. - 2.36(m2 H),3.33-3.60(m4 H. 4.8,2.4 Hz,1 H),6.36(dt,J = 11. 3,
6.62(d,J = 877 iz, 1 &), 7.00536]. 3Exanplienbp 7.31 - 7.54 (m, 2 H).
({(33)-1-[4-chloro-2-(trifluoronethyl)phenyl]pyrrolidin- 3-ylloxy)acetic
aci d [0537]°59%4 [0538] 5A sol ution of (3S)-1-[4-chl oro-2-
(trifluoromeidpik) phesydalpyiit of {i1ei 2- 8halrof-2-66 g) obtai ned in Reference
Exanple 72,

n_ THE 1), was .added t o _a.suspension qf sodi um hydride (60%
inoil, 1. &trd)f[flﬁrﬂﬂ%%y@é]beqﬁﬁj]pﬁfr%deanA?t%?Pos’iy??gle%%ef or 30 min, to the
reacti o niogodne were added sodium /0 chl oroacetate (1.75 g) and
t et rabut yl@mmgni um brom de (323 ng), and the mxture was further stirred at
60C for 7 hrtfThe reaction m xture was allowed to cool to roomtenperature,

acidified

1M aqueous hydrochloric acid solution, and the m xture was
extracted i

t hyl agetate. The organic | ayer was washed with

i over anhydrous magnesium sul fate, and filtered. The
filtrate was concefitratedy.and the residue was purified by silica gel

col um chr onat ogr aphy (he->851n ethyl acetate 80:20 - 0:100) to give the
title conpb@rftPl(1.38 g, yield 43% as a yellow solid.

To a solution of 1-[2-fluoro-3-
(trifluoromethyl)phenylilpyrrolidin-3-ol (500 mg) obtained in
10 Reference Example 56 in DMF (20 mL) was added sodium hydride (€0% 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
i5 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 adgueous layer was washed
with ether, and acidified with 6M aqueous hydrochloric acid solution,
and the mixture was extracted with ethyl acetate. The organic layer
20 was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography
(hexane/ethyl acetate 80:20 - 0:100) to give a yellow oil (130 mg}.
The obtained oil (B0 mg) was diluted with methanol (10 mL), agueous
25 solution (10 mL) of potassium hydrogencarbonate (26 mg) was added,
and the mixture was concentrated to give the title compound ({100 mg,
yield 14%) as a yellow amorphous form.
'H-NMR (300 MHz, DMSO-dg)&: 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 - 6.55 (m, 1 H},
3 6.95 - 7.05 (m, 1 H), 7.06 - 7.23 {(m, 1 H).
[0506]
Example 56 calcium ({1-[2,4-bis(trifivorcmethyl)phenyl]pyrrolidin-3-
yl}oxy)acetate
{0507]
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20 1H NMR (300 Mz,
3.65 (m 2 H), 4.05
1H), 7.35(dd, J = 8.

io

15

20

25

30

CDC13)5:2.05 - 2.24 (m2 H),3.18-3.40(m2 H), 3.44 -
- 4.25(m 2 H), 4.27-4.37(m 1H), 6.97(d,J = 8.7 Hz,
9,2.4 Hz,1 H), 7.56 (d, J =2.6 Hz, 1 H).

FF
F
N O O
F L/ N
FF O 1/2 ca?
[0508]

To a solution of 1-[2,4-bis(trifluoromethyl)phenyl]pyrrolidin-
3-ol (500 mg) obtained in Reference Example 57 in DMF (20 mL) was
added sodium hydride (60% in oil, 100 mg) at 60°C. After stirring
for 30 min, to the reaction mixture were added sodium chloroacetate
(292 mg) and tetrabutylammonium bromide (81 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, aﬁd the mixture
was extracted with 1M sodium hydroxide. The aguecus layer was washed
with ether, and acidified with 6M agqueous 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 & yellow oil (162 mg).
The obtained oil (160 mg) was diluted with methanol (10 mL}, aqueous
solution (10 ml) of potassium hydrogencarbonate (45 mg) was added,
and the mixture was concentrated. The residue was diluted with
methanol (10 ml), agueous solution (10 mL) of calcium chloride (25
mg) was added, and the mixture was concentrated. The residue was
diluted with ethyl acetate, and filtered. The filtrate was
concentrated to give the title compound (188 mg, yield 30%) as a
yellow amorphous fozrm.
'E-NMR (300 MHz, DMSO—d6)5:1.95 - 2.04 (m, 1 B), 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 (4, J = 8.7 Hz, 1 H}, 7.77 (s, 1 H).
[0509]
Example 57 ({1-[3-(methylamino}-5-
(trifluoromethyl)phenyllpyrrolidin-3-~yl}oxy)acetic acid
[0510] ‘
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[ 0539] 25 Exanple 67
3-{5-[3-fluoro-5-(trifluoronethyl)phenyl]tetrahydrofuran2-yll| propanoic acid
[0540] O FF bH [0541] 30A solution of ethyl 3-{5-[3-fluoro-5-
(trifluoromet hyiggphenyl |t et rahydrof uran-2-yl ) propanoate (0.55 g, 1.65 mmol)
obtained in Refdrence Exanple 77 and |ithium hydroxide (0.20 g, 8.23 nmol)

i n ethanol /watgr (20 m /5 m) was stirred at roomtenperature for 4 hr. The
reaction Fut was adjusted to pH5 2 with 1M hydrochloric acid, and
concentr at eth NS, @ préksure, and the residue was partitioned

bet ween et hyg acet at nd r. The organic | ayer was washed with water
and saturated brine, dried ovegyanhydrous sodiumsulfate, filtered, and the
filtrate Gqncentrated under reduced pressure. The obtained white solid

was | o recrystallized fromhexane to give the title conmpound (0.32 g, yield
63% as a white Bold 8°14HIWRE(BoG NPzhvEeyaysroi e -1 -1lghm 211), 1.96
- 2.03(m E’é-rlj)f1}.1_13r9f2éth%'-l5%ﬁ£ﬂ§zl]]lkrﬁe@‘z_/l(aﬁeﬂamid@ 2142, g 2bradndd in 4. 13(m
111), 4.91(t,J = 7.2 Hz, 111),. , . .

5 Reference Example 60’'in DMF (33 mL) was added sodium hydride {60% in
oil, 198 mg) at 60°C. After stirring for 30 min, to the reacticn
mixture were added sodium chloroacetate {578 mg) and
tetrabutylammonium bromide (160 mg), and the mixture was further
stirred at 60°C for 1 hr. The reaction mixture was allowed to cool

10 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 agqueous layer was washed
with ether, and acidified with 6M aqueous hydrochloric acid soclution,
and the mixture was extracted with ethyl acetate. The organic layer

15 was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography
(hexane/ethyl acetate 80:20 - 0:100) to give a yellow cil (17 mg).

The obtained oil was diluted with THF (1 mL), 1M aqueous lithium

20 hydroxide solution (1 mL) was added, and the mixture was stirred at
room temperature for 5 hr. The reaction mixture was acidified with
1M hydrochloric acid, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The filtrate was

25 concentrated to give the title compound (7.7 mg, yield 0.7%) as a
pale-yellow oil.

'B-NMR (300 MHz, CDCl;)&:2.13 - 2.27 {m, 2 H), 2.85 (s, 3 H), 3.31 -
3.62 (m, 54H), 4.16 (s, 2 H), 4.31 - 4.41 (m, 1 H), 5.87 (s, 1 H),
6.16 (s, 1 H), 6.22 (s, 1 H).

30 [0512]

Example 58 [{l1-{3-[{l-oxidothiomorpholin-4-yi)carbenyl]~-5~
(trifluoromethyl)phenyl}pyrrolidin-3-yl)oxylacetic acid
[0513]
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7.19 - 7.26(m 211), 7.35 (s,111). 15 [0542] Exanple 68 _
3-15-[ 3-net hoxy-5- (trifluoronethyl)phenyl]tetrahydrofuran-2-yl}propanoic
acid [0543] OH 20 [0544] A sol ution of ethyl 3-{5-[3-nethoxy-5-
(trifluoronethyl )rphe ] t et rahydr of uran-2-yl | propanoate (0.47 g, 1.36 mmol)
obt ai ned in Referlencé Exanple 79 and |ithium hydroxide (0.17 g, 4.08 nmol)
i n et hanol / waPeyg-N m/5 m) was stirred at 25 roomtenperature for 2 hr.
The reaction solution was concentrated, and the residue was partitioned
bet ween et h%/I tate and water. The aqueous | ayer was adjusted to pH 2
wi th 2M hyglrnoedl dri c.acid, and the m xture was extracted with ethyl

acet ate. g or ganflc r s dried over anhydrous sodium sul fate, and
filtered, afd the fiHrat 0 was concentrated under reduced pressure to
give the title conpound (0.39”9, yield 7999 as a white solid. 1H NVR (300
MHz, CDC13J%:141.62 -1.69(m 111), 1.75 - 1.86 (m 111), 1.98(t,J = 8.7 Hz,

To a solution of 1-{3-[(l-oxidothicmorpholin~4-yl)carbonyl]-5-

{trifluoromethyl)phenyllpyrrolidin-3-ol (700 mg) obtained in

5 Reference Example 64 in DMF (35 mlL) was added sodium hydride (60% in
oil, 112 mg) at 60°C. After stirring for 30 min, to the reaction
mixture were added sodium chloroacetate (325 mg) and '
tetrabutylammonium bromide (90 mg), and the mixture was further
stirred at 60°C for 1 hr. The reaction mixture was allowed to ceol

10 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 hydrcxide. The aqueous layer was washed
with ether, and acidified with 6M agqueous hydrochloric acid solution,
and the mixture was extracted with ethyl acetate. The organic layer

15 was washed with saturated brine, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was concentrated, and the
residue was purified by silica gel column chromatography (ethyl
acetate/methanol 90:10 - 50:50) to give the title compound (67 mg,
yield 8%) as a yellow amorphous form.

20 H-NMR (300 MHz, CDCl3)5:2.08 ~ 2.22 (m, 1 H), 2.22 - 2.37 (m, 1 H),
2.97 (br. s, 4 H), 3.32 - 3.61 (m, 4 H), 3.78 (br. s, 1 H), 4.11 (br.
s, 2 H), 4.16 (d, J=1.% Hz, 2 H}), 4.32 - 4.40 (m, 1 H), 4.56 (br.
s, 1 By, 6.68 (s, 1 H), 6.78 (s, 1 H), 6.87 (s, 1 H).
[0515]

25 Example 59 calcium [ (1-{3-Imethyl {methylsulfonyl)amino]-5-
{trifluoromethyl)phenyllpyrrolidin-3-yl)oxylacetate
[0516]

O
Q%ﬁ

\N,s\_
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211),

(s,

1H),

2.07 - 2.17(m 111), 2.31 - 2.38 (m 111), 2.53
311),4.06-4.10 (m 111),4.90(t,J = 177 7

2.61(m 211), 3.
Hz, 1H), 7.01 (s

7.08 (s, 1H), 7.15 (s, 1H). [0545]

10

15

20

25

30

35

[0517]

To a sclution of N-[3-(3-hydroxypyrrolidin-1-yl)-5-

(trifluoromethyl)phenyl] -N-methylmethanesulfonamide (1.0 g) obtained
in Reference Example 67 in DMF (30 mL) was added sodium hydride (60%
in oil, 177 mg) at 50°C. After stirring for 30 min, to the reaction
mixture were added sodium chloroacetate (516 mg) and
tetrabutylammonium bromide (143 mg), and the mixture was further
stirred at 50°C for 3 hr. The reaction mixture was allowed tc coocl
to room temperature, water was added, and the mixture was
concentrated. The residue was diluted with ether, and the mixture
was extracted with 1M scdium hydroxide. The aqueocus 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). The residue was purified by
preparative HPLC (instrument: Gilson Inc. Eigh throughput
purification system; cclumn: YMC Combiprep ODS-A, S-5 pm, 50x20 mm;
solvent: SOLUTION A; 0.1% trifluorcacetic acid-containing water,
SOLUTION B; 0.1% trifluorcacetic 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), 5.60 min (SOLUTION A/SOLUTION B=850/10); 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 methanel (5 mL}),
agueous solution (5 ml) of potassium hydrogencarbonaté (16 mg} was
added, and the mixture was concentrated. The residue was diluted
with methanol (5 mL), agueous 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¢)5:1.9% - 2.15 (m, 2 H), 2.97 (s, 3 H), 3.25
(s, 3 H), 3.27 — 3.37 {m, 3 H), 2.37 - 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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Exanpl e 69 3-15-[4- nmet hoxy- 3-
(trifluoronethyl)phenyl]tetrahydrofuran-2-yl}propanoic acid 5 [0546]

A sol ution of ethyl 3-{5-[4-nethoxy-3-

(trifluoropgiiwl ) phenyl]tetrahydrofuran-2-yl}propanoate (0.40 g, 10 1.16
nmmol ) obtal ned i n_Reference Ie8 and | j.thium hydroxid 59,347
mrol ) in eFFRIRIE RAt BY %éob{-ﬂ“?%' m(Fr%\éé'loﬂ’f“?#l@gl)QFE?%&HYF@%%%C?J&} 3?re for

hr. The reartdsanasetid iagidwas concentrated, and the residue was partiti oned
bet ween et E@/‘Jb]@ﬂcet ate and water. The aqueous |ayer was adjusted to pH 2

wi th 2M hy loric acid, and /5 the m xture was extracted with ethyl
acetate. The organic |ayer was dried over anhydrous sodium sulfate, and

filtered, and the filtrate was concentrated under reduced pressure to give
the title conp g (0.25 g, yield 86% as a white solid. 1H NWVR (300 MHz,

CDC13) 6: 1r.64 81 (M 214), 1.98 (q, J = 7.2 Hz, 20 214), 2.11 - 2.17
(m 114), 2. 2. 43 DmolH)P 2.51 - 2.59 (m 2H), 3.89 (s, 314), 4.04 -
4.14 (m 1HE 4.84 (t/J =7 Hz, 1H), 6.97 (d, J = 8.4 Hz, 114), 7.46 -
7.52 (m5 214). [0548] Exam$itt 70

3-{5-[2-fl yggmy3- (trifluoromethyl)phenyl]tetrahydrofuran25 2-yl)propanoic
acid [0549] F 0 F FH [ 0550] A solution of ethyl 3-15-[2-fluoro-3- 30
(trifluoromet hyl JpriemPLrEEt: &y dr 63 THEERC22Y1 | propanoate (0.55 g, 1.64 mol)
obt ai ned Imt_&flefceeﬁ@t@a@nb@yﬁ@yamdlmiﬂnsumhy@noomgdeobt(aangai g 4. 93 nmol )

i n ethanol /wat e n./.5 st fenperature. for The
reaction sbf Tfe@r? ’éajﬁiblr‘?cghtjrrétzﬁ (?i%cf%tqhé’ Fe%%(? es\c/’nvgs pgl FE7e on(eb(?ljJ be?vveen
ethyl aggtate, aﬂdmwt@tf 60fhe aguepusilraysy mas 3adhitst ed the pd'éaZt\ﬂbﬂih 2M

hydrochl ori ¢ acl d the m xtu La t thyl acetate. The
organi c | ayef was"&?e % B Per OEHRY ;hg[ﬁ%@ Yol gg%m ?f?mm; Q%%d filtered, and

t he filtratetwesitydaoeertirat bdommt@er 7B edlmice @ngr elss riature giage st herad flte

1on 1, ooyl B R o Ay ek IR R T 5E) %0e
2.18 (m 11eypenige, ‘Zat% pas added, 2aBy the pgxiyge Yeg) conpegarated.1Then

111), }Grg%ldu]e waz §1. 1ed19f§-‘&h e7th%9 ch?ih@nhlﬁﬂ@re %#aé8rcrbchéd (Witnlll),
7.69 - 174 (m

11
3-{5-[3- (tﬁMW‘EFblr‘-BhéYﬁW%lﬁﬁenyﬂih]et éﬂﬁ%wwrléﬂaifawszWai%ew"{lﬁfnoﬁ%rc aadi d

[ 0552] acidified with 6M agueous hydrochloric acid solution, and the
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, dried over anhydrous magnesium sulfate,

20 and filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
80:20 — 0:100). The residue was purified by preparative HPLC
(instrument: Gilson Inc. High throughput purification system;
column: YMC Combiprep ODS-A, S$-5 um, 50x20 mm; solvent: SOLUTION A;

25 0.1% trifluoroacetic acid-containing water, SOLUTION B; 0.1%
trifluorcacetic 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 (SOLUTICN A/SOLUTION B=10/90), 5.40 min (SOLUTION
A/SOLUTICON B=10/90), 5.50 min (SOLUTION A/SOLUTION B=80/10), and

30 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, CDC1;)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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\OH [0553] A solution of ethyl 3-{5-[3- 20
(trifluoronethyl)phenyl]tetrahydrofuran-2-yllpropanoate (0.73 g, 2.33 mol)
obtained in Reference Exanple 85 and |ithium hydroxide (0.29 g, 7.00 mmol)
in ethanol/ wateg, (2@ym /5 m,) was stirred at roomtenperature for 2 hr.
The reaction solution was concentrated, and the residue was partitioned
bet ween etiy2ldcetate and water. The 25 aqueous |ayer was adjusted to pH 2
with 2M hyslizeehtogi ¢ (aci shmattdxi/he- (Hriflterov@s heX| pleatyddpwitdl i€t hyd-
acetate. The organic | ayer was dried over anhydrous sodium sul fate, and
filtered, AN@¥REETIH ng’% was concentrated under reduced pressure to give
the titlse pmzpound (0.66 g, yield 98% as a white solid. 30 1H NWR (300
MHz, CDC13)5: 1.62 - 1.74 (m 1H), 1.80 - 1.86 (m 111), 1.96 - 2.03 (m
2H), 2.13 - 2. (m 1H, 2.30 - 2.41 (m 1H, 2.53 - 2.61 (m 2H), 4.07 -
4.14 (m 1H), 4.92 (t, J =7.2 Hz, 1H), 7.44- 7.54 (m 3H), 7.58 (s, 1H).
[ 0554] 35 Kxa 72

3-(5-[2-c¢ < - uorongy hyl ) phenyl ] tetrahydrofuran-  2-yl | propanoic
acid [0555] 'F I F, 10 -MOSSG] 5A solution of ethyl 3-{5-[2-cyano- 3-
(trifluor ot hyl ) phenyl ] t et rgfjydr of uran- 2-yl | propanoate (0.34 (3, 1.00

nmol ) obtained in Reference Exanple 87 and |ithium hydroxide (0.13 g, 3.00
mol) in et®@¥dl /water (15 mi/4 M) was stirred at roomtenperature for 2

hr. The reactions@l Ybi@fionas reoncehkendee.s5-4 0 and the resi due was
partitioned between ethyl acetate and water._ The _gqueo l,ayer. was adj ust ed
to pH 2 wi flefmuﬁw%wﬁ&ﬂ‘%n@dm?%f&lf}ﬁg‘% x&uﬁg %SC’%ZQEP%%J&E with ethyl
acet at e;p Thereaegani Exdmpyer 69as dured 2o ar) andy didoes sediiunhgdt fdzt €60and

filtered, and the_filtrate was concentrated under Jeduced pressure t.o give
the title h%rﬁ:}&unasﬁéng()o.""?g%,c'yipeqtﬁrgi%rréggag 45RgEy 4 the redetidn

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

15 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

20 washed with saturated brine, dried over anhydrous magnesium sulfate,
and filtered. The filtrate was concentrated, and the residue was
purified by silica gel column chromatography (hexane/ethyl acetate
50:50 - D:lOOf to give the title compound (1.86 g, yield 81%) as a
white solid.

25 H-NMR (300 MHz, CDCl;)&: 2.08 - 2.35 (m, 2 H), 3.32 - 3.5% (m, 4 H),
3.82 (s, 3 H), 4.19 (s, 2 H), 4.32 - 4.41 (m, ¥ H), 6.16 - 6.24 (m,
i H), 6.32 (s, 1 H), 6.48 (s, 1 H).
[0524]
Example 62 {{1-[3-(thiomorpholin-4-ylcarbonyl)-5-

30 (trifluoromethyl)phenyl]pyrrolidin—3—yl}oxy)acetiq acid
[0525]
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1H NWR (300 MHz, CDC13)5: 1.64 - 1.81 (m 2H), 2.02 - 2.09 (m 2H), 2.16 -
2.24 (m 1H, 2.50 - 2.70 (m 3H), 4.10 - 4.15 (m 1H), 5.29 (t, J =7.2
Hz, 1H), 7.69 - 7.71 (m 2H), 7.88 - 7.91 (m 1H). [0557] 20 Example 73
3-{5-[4-fl uoro- 3- { f I uoronet hyl ) phenyl ]t etrahydrof uran2-yl } propanoi ¢ acid
[0558] O F\-4 %L?pSQ] 25A solution of ethyl 3-{5-[4-fluoro-3-

Pry nyl ]t et rahydr of uran-2-yl | propanoate (0.52 g, 1.58 muol)
erence Exanple 89 and lithium hydroxide (0.20 g, 4.76 nmmol)
(20 M/5 M) was stirred at roomtenperature for 2 hr. The
reaction sqh ) was concentrated, 30 and the residue was partitioned
bet ween et hyl acet er. The aqueous | ayer was adjusted to pH 2
wi th 2M hydFochl ori aC| ., and the m xture was extracted with ethyl
acetate. The organic |ayer wa¥  dried over anhydrous sodi um sul fate, and
filtered, H®@6lhe filtrate was concentrated under reduced pressure to give
thetltle conpound e 9 (300 MHz,
hets) 6 180 ouilal 9 ﬂ?t %{l ¥k 1%ﬁ%&la&x@hxmgbuy%grb&gzwgul8 a 111)
2.29 - 2. 39:::(1;fyluqmmetfzxy46pherw159yfmllziﬂ)l 3210304(1 4 9k qhRpingd)in 4. 87 (t, J =
:7% {25H[22 51|_%ehfezzegige E}J&ﬂlﬁ&(@@ dlbr PAL) Twad ddded2dddiun BP8O]aeEXBOPI &0 74

met hoxy- 3-
(trifl uor ot h}ﬁfpma)nﬂt] 681G-anyiest GERFRIRIVEPEr ¥ ARr ctadiE FOBBLIPTA
sol ution Oﬁlﬁﬁh&%'wé&éEédhadn@&dﬂ%ﬁYcBloﬁH@cetate (484 mg) and

(trifluoro enyl ]t et rahydr of YII panoate (0. 34 nmol )
obt ai ned |Wt@%@%£}%@‘}/ “é?ie ﬁggﬂalmtgﬁl’ o%f’g%ur(eowﬁ o rfei?m ol )

in ethanol éyvat esr (2 é15d MAurtnes & |8|0P(Edfo&t 1r1@@m rrRapefatise dicrcu?ehr. The
reaction sol uti s_ cong ntrat ed, and the [ es] LLit bet ween
ethyl atet%® a&ﬁawggt er © Iﬁ “S 3 R G uE TS T PEYeT mgggd‘}é\%tgﬁ [flo Arﬁ]ng th 2M
hydr ochl ormixtatiedyafnoboicket natedur eThﬂamlexuxaowta@d amdltfl@tihyitl’adéﬁt afecouFhe

organt e | ast a3 o0l sdaver, anndr oup 3 sl Al oo Lh e dengnd

the filtr was “concentra essureto give the tit
corrpound (8cetatg,. yihel dr889ic devar ywds @msmql w;gg EHWGGSB@WM%B) 5:

1.64 - a2 an orddl? atelwdd - 2.48
(m 111) %v:is{nan%g%G%Js %%g %Lgtpss(:%r% Lzé_,b Ené-ﬁt réd] T(h@ f%ﬂ-’éﬁ) ﬁ_{),g‘g 20 (1,

J = 7. 21;1-|Zcor]_q§3p)tra17ec2,2 a(qd tge :‘CeplQ.UﬁzwaSlPll}'lfJ?edsPY( aallga geqz go Wrs
111), 7. 704 fehatdgrapghP: (htzBndfetndildcetate 50:50 - 0:100) to give the

title compound (519 mg, yield 45%) as a yellow amorphous form.

E-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.

20 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-(trifluorcmethyl)phenyl]pyrrolidin-3-

(trifluoronettsy
obt ai ned i n Ref
i n et hanol / wat

yl}oxy)acetic acid

25 [0528]
1|
F
F
O g
¢ L
OH
[0529]

To a solution of 1-[3-chloro-5-

(trifluoromethyl)phenyl]pyrrolidin-3-ol (1.0 g} obtained in
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0 563] Exanple 75 3-{5-[ 3-net hoxy- 2-

[0
rifluoromnethyl)phenyl]tetrahydrofuran-2-yll propanoic acid [0564] OFF O
[ 0565] A sol ution of ethyl 3-(5-[3-nethoxy-2-
f

3

(t
L_
(trifluorcrehyghyphenyb] ¢ eto dhyonpf (Bani.p-wid pHdpdnoatienShidri2e ¢609.i6H1

|

mol ) obtained_in Reference EX le 93 and Lithjum hydroxide (76 .nmg, 1.82
mol ) in &itansff BE et (1S O/ 5FE) ST 4P Frie Oaf“l?bgtrﬁtéﬁpﬁéaa%hgg for 2
hr. The r edicttues woleutided wasiiconcelimvatethtear@>t heg)r @iddue was partitioned

bet ween et hyl . e T 0 I MAS -adj,ust 2
wi - oW ny o GEREG CRStr o A Phe 10 ARKE GrS. GAS Bt ract S LA et bl

acet at es HWECofgard bor) ayer thas alr i890C ofcer 2ahhy d fbe sressdiiom Biftfuxeewaaind

filtered, and.Lhecfidbhate W5 € thabedadthdera s edisead pressere to give
the title conmpound (0.19 g, 15 yield 97% as a yellow sofid. 1H NWR (300

MHz, CDC13)mistprgowas ropgeptmredy Phenreiijus wag-dbluged,yith ether, and

3H), 3. 98- 4.1 07 (L Lkde 23022 30-t4d391th 4% Bbdik hylfdbxikll) , THdNaghddys 2. 56
111), 1.66 -1.7/(m1H), -2, 65(m211) 388 6 92(d, J = 7 8Hz, (s, 1H),

[ 0566] layer was washe er, and acidified wi agqueous

10 hydrochloric acid solution, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated, and the residue was purified by silica gel column
chromatography (hexane/ethyl acetate 80:20 - 0:100) to give the

15 title compound (77.2 mg, yield 6%) as a brown oil.
'H-NMR (300 MHz, CDCl,)5:2.06 - 2.38 {(m, 2 H), 3.26 - 3.64 (m, 4 H},
4.18 (s, 2 H), 4.30 - 4.42 (m, 1 H), 6.60 (s, 1 H}), 6.64 (s, 1 H},
6.89 (s, 1 H).
[05301

20 Example 64 ({l1-{4-fluoro-3-(trifluoromethyl)phenyil}pyrrolidin-3-
ylloxy)acetic acid

{0531]

F._F
F

N

N N o 0O
LA
| OH
[0532]

25 A solution of 1-[4-flucro-3-
(trifluoromethyl)phenyl]lpyrrolidin~-3-ol (3.29 g) obtained in
Reference Example 53 in THF (30 mL) was added to a suspension of
sodium hydride (60% in oil, 1.58 g) in TEF (160 mL) at 60°C. After
stirring for 30 min, to the reaction mixture were added sodium

30 chloroacetate (2.31 g) and tetrabutylammonium bromide (427 mg), and
the mixture was further stirred at 60°C for 2 hr. The reaction
mixture was allowed to cocl to room temperature, water was added,
and the mixture was concentrated. The mixture was acidified with IM

aqueous hydrochloric acid solution, and the mixture was extracted
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Example 76 3-{(2R, 58)-5-[3,5- 20
bi s(trifluoronethyl)phenyl]tetrahydrofuran-2-yll|propanoic acid trometham ne
salt [0567] OH OH -OH "000 [0568] 25To a solution of 3-{(2R 5S5)-5-[3, 5-

bi s(trifl uprgmethyl )f—m&ayb] t @héw@ﬂtun@eﬁmb)mm@mm d=3uRBted 8. 42
mol ) obtained in Exa met hanol %t dd(%egtg S |U‘h_ll on of

t r onet hami e et. 831 eﬁza r)misrf“‘_i‘/%"teér1L ean‘%P e R xture

stirred atfiloonckenperahdeet fared? amd theersoidite @asvyasrlcf@ﬁclelm rsailedaunder
reduced pressur and t he, obt ained. sol i Jn et hyl

acet at e/toq%er?éﬁtl% %rogét?‘r% hé(ngh%}éar{lggn\tégglf da(f% Jﬁg% : ce{g 1por esShre. The
obt ai neds s@lved thvast il iy wpiechridh (3. U8 |$,op'rlebgtl79é5t)hé$ chr@leﬁhﬂFﬁe seilifie
compound ( g 9 licg. 119 £ Anaky Gl gdyy for
C191125N06%6§3% oy g%g ﬁﬁ@ % aENWQ G Rl A2, A Aode0 by 4]
2.99. [0569]19 (s, ERaibpl d-37 - 4. 43 (m, 1 H), 6.55 - 6.71 (m, 2 H), 7.05 ( ,

({5-[3, 5-hi s:(tg thyor-_prgqt hyI)phenyl]tetrahYdrofuran 2- 10 yl I met hoxy) acetic
acid [0570 fos571i A solution of ethyl ({5-[3,5- is

bis(trifl ub@iﬁﬁét hyl ) phenyl ] t et r ahYdr of ur an- 2- yl | net hoxy) acetate (0.28 g,
0.70 mp) ) ppbiAiened i f1-Ret el e sEXarDtRicPénantdy 1} Mhbhy ipgyFrol idin- 3~

vlloxy)acetic acid

[0534]

oy

[0535]

15 A solution of 1-[3-fluoro-5-

(trifluorcmethyl) phenyl]pyrrolidin-3-o0l (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 (1i0 mL) at &0°C. After
stirring for 30 min, to the reaction mixture were added sodium

20 chloroacetate (1.72 g) and tetrabutylammoniwum 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

25 with ethyl acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was purified by silica
gel column chromatography {(hexane/ethyl acetate 80:20 - 0:100) to
give the title compound (2.83 g, yield 93%) as a white solid.

36 *H-NMR (300 MHz, CDCls;)&: 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 ({(338)-1-[4-chlorc-2-(trifluoremethyl)phenyljpyrrolidin-
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hydr oxi de solution (2.1 m, 2.1 mmol) in ethanol (10 mM) was stirred at
roomtenperature for 3 hr. The reaction solution was adjusted to pH 3 with
1M hydrochl oric acid, and concentrated under reduced 20 pressure. The

resi due was-pabkifiened beigween ethyl acetate and water, and the organic

| ayer was \#gB%fq?d Wi th saturated brine, dried over anhydrous magnesi um
sulfate, a iltered. The filtrate was concentrated under reduced pressure
to give the title €onpound (0.23 g, yield 88% as a white solid. 251H NWR
(300 M—Iz,(@ClB 6:1i77- 2.01(m2 H,2.08- 2.22(m1 H), 2.31 - 2.57 (m1
H),3.64 - 3. 78 1F|)378389(m1H) 4.24 (s,2 H),4.28-4.43 (m1
H),5.04(t,J I—E/\H)778 (s, 1 H, 7.84 (s, 2 H. [0572] 30 Exanple
78 15-[3,5-bis riNWth ) phenyl ]t et rahydr of uran-2- yl }acetic acid
[0573] 0O [0574] A ution of
{5-[3,5-bis(trifluoronethyl)pdHnyl]furan-2- yl}acetic acid (1.23 g, 3.64
nmol ) obt aj dﬁ‘é in Reference Exanple 100 5 and pal | adi um (10% on car bon,
cont ai ni ng vvater (50%, 0.36 %ﬁpl n et hanol (230 D) was stirred under a
hydr oger§ at nospHers@laEien&h t(g dA0FRI9%216 hr. After confirmation of

the conpl etdQ%F10briha e REE40N 1BY ridGaihbe-sEagt.iceNg s Alptaigaawas filtered,
and concentrated under reduced pressure. The resjdue was purified hy lo

silica gel REGTERAC CHIBRAE 0T aphy LF hEdca e eVRY 129586 e & %sgﬁ?smé‘n&ft he
obt ai ned Sévctdl@m\/\aytdmfehq@ow ih hexane 9 ghvess hazbi ImL)e a¢ogpaundaftk01 g,

{Il ﬁl dzii;@sg’lsrggn al S y3%\mowii% Itge reac@%n(éggture Were a g)so um 60 - 1.85

10 chloroacetate {1.75 g) and tetrabutylammonium bromide (323 mg), and
the mixture was further stirred at 60°C for 7 hr. The reaction
mixture was allowed to cocl to room temperature, water was added,
and the mixture was concentrated. The mixture was acidified with 1M
aqueous hydrochloric acid solution, and the mixture was extracted

15 with ethyl acetate. The organic layer was washed with saturated
brine, dried over anhydrous magnesium sulfate, and filtered. The
filtrate was concentrated, and the residue was purified by silica
gel column chromatography (hexane/ethyl acetate 80:20 - 0:100) to
give the title compound (1.38 g, yield 43%) as a vellow solid.

20 ‘H-NMR (300 MHz, CDCl;)8: 2.05 - 2.24 {m, 2 H), 3.18 - 3.40 (m, 2 H),
3.44 - 3.65 (m, 2 H), 4.05 - 4.25 (m, 2 E), 4.27 - 4.37 (m, 1 H),
6.97 (d, J =8.7 Hz, 1 H), 7.35 {dd, J = B.9, 2.4 Hz, 1 H), 7.56 (d,

= 2.6 Hz, 1 H).
[0532]

25 Example 67 3-{5-[3-fluoreo-5-(trifiuorcmethyl)phenyl]tetrahydrofuran-
2-yllpropanoic acid
[0540]

.
A\\

I

FET = Q, o
F F \)\2’\%
QH
[0541]
30 2 solution of ethyl 3-{5-[3-fluoro-5-
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2.34 - 2.48 (m 111), 2.53 - 2.63 (m 211), 4.30 - 4.48 (m 1H), 5.04 15
(t, J =7.0 Hz, 111), 7.99 (s, 1H), 8.03 (s, 2H), 12.27 (br. s, 1H). [0575]
Experinmental Exanple 1 The action of the conpound of the present
invention turiifhbobidethie) fiagilnge bethyeenf RERG2-ghibratannete aitd SFTR was

eval uat ed usi_ng 20 the Retinal P4- T Gbu tem
shown bel oW, 5[ g%?%ﬁ Ofi:a “&f%m na‘eRg r%nﬁ%n%n%% Tanﬁgn&)éﬁgunlEnHyﬁ%ixg%%e
Human RBP4(y&fegwes. 23 omell) by atRg@RY/water off Ugi-ng mumwas Uptirxnedast c DNA

oot i) B A1as0 ) oae? PP ols 0 Lt Ly e oot

5' - ATAT@C@B@@G@CM@%W@GT¢W‘HP@¢GAWMEHF%€§Q DrRer Jzad@mihermrer
reaction wgs Q%fPés@?ﬂeaﬁ&é)rﬂﬂ@ti&é&‘%a@&@ér@%ﬁuyﬁt5@&'&%@ £:03 Rrebestrhe
pol yner ase ( TAKARA SHUZO CO’, D.). The obtained PCR product was subjected
to agar osePgEPic1bgyen was rmﬂ%@rdem w28 T arrhIssttrat e %lw Friggneti:

cont ai ni n%rﬁ@@%ouge&&il\ﬁﬁssﬁﬁm\éerﬁﬂlﬁéx@m thes el aptcitgeshed with
restriction enzynes BanmHl and Notl. The DNA é@ ted with the ri %rlctlon
enzynes waPRSEBFERTRA PHCR G HSEAGRICSEINS - o T0E PRIHIIES PRI TRt PAb0UIE. 6 kb
DNA frag;n&&cx\ya&alﬂ:maelfedmamﬂcahbgﬁ efd veotpd asiriled p@rM&dl({&)BZ g, yield
(I'nvitroge ested with rcgstrl ction enzynes BanH and Notl to give an
expr essi on "I)a§l ‘%EﬁﬁA °4%¥3)/ hRBP4. The base sequence of the fragment

i nserted |1mIt-NMRh(:ﬂ)0pMazm@DGA@)sa canﬁsrmd 8o (havadinafiched W-0R tove 28bj ect

sequence. react i, o Ugi n uman
small /0 i n’t estl ne c% %@Qo%teech E)C’?one CBEE& aongaa fle{r?pl ?ir!tegaﬂd t he
foll owi ng fprﬁlmdtt,s@t— TFERWE, SLR) ATAT@B&TCO&@CRT:C@TTCT@@TG@TCHTWCC- 3" (SEQ
| D NOCR%) Ed' 21 15 5' - ATATGCGBCCGCTCATTCCTTGEGATTGGTGACGA- 3' (SEQ I D NO 4)
The PCRre ctlon was performed according to the protocol attached to
Pyrobest petamrdeast I TAKARASHMIZD B0, , LTD.). The obtai ned PCR product was
subj ect ed ?&1@@@69&%@@1&8116}@3{1@Lt@@iémpfﬁ§é§v2—%1@p5oﬂ$£1d::’?upﬂa<f:{@-gnent
containing TTR gene was recovered fromthe gel, and digested with
restricti of?®#2ynes BanH and Notl. The DNA treated with the restriction
enzymes was subjgcted to agarose gel (1% el ectrophoresis, an about 0.5 kb
DNA fragment was| recovered and ligated to plasm d pcDNA3. 1(+) (I'nvitrogen)
digested with riction enzymes BanH and Notl to give an 25 expression

pl asm d pﬁIPI\IAS / hTTR. The base sequence of the fragnment inserted into
this plas F‘(:L confiryed toghave matched with the object sequence.
OoH
20 [0544]

A seclution of ethyl 3-{5-[3-methoxy-5-
{trifluoromethyl)phenyl]} tetrahydrofuran-2-yllpropancate (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

25 room temperature for 2 hr. The reaction solution was concentrated,
and the residue was partitiocned between ethyl acetate and water. The
agqueous layer was adjusted to pH 2 with 2M hydrochleric acid, and
the mixture was extracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate, and filtered, and the filtrate

3p was concentrated under reduced pressure to glve the title compound
(0.34 g, yield 79%) as a white solid.
!H-NMR (300 MHz, CDC1;)&: 1.62 - 1.68 (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 - 4.20 (m, 1H), 4.90 (t, 7 =
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[0577] 1B: Construction of human RBP4-Hi s expression plasm d 30EcoRl site
was introduced into the 3' end of hRBP4 gene by PCR reaction using the
expression plasm d pcDNA3. 1(+)/hRBP4 prepared in the above-nentioned | A as
a tenpl at ey gndzt henf okl owi ng pEb ey, ®ets, AWME: 7 (s, 1H).
5'- TGGGAGGTCTATATAAGCAGAGCTCGS (SEQ I D NG 5) 35 RBPECO.
5' - ATATGAATPREPTCCTTGGGATTGGTGAC- 3' (SEQ ID NO. 6) The PCR reaction was
perfor med mcepnd 6y 3t~Q5t-|[le-msrﬂmbﬁgejs attached to Z-Taq pol ymerase ( TAKARA
SHUZO CO. , rified,using, Q Aquick PCR
purificati Bﬁf&ﬁ%‘ofcﬁﬁ%@ﬁ%&l% B?SE#ygﬁogufahn r e%’w]ijr(ﬁpagﬁl%naﬁ%es BarHl and
EcoRl . The[@MA&jtreated with the restriction enzynes was subjected to
agar ose gel 81% el ectrophoresis, the obtained about 0.6 kb DNA was 5
recovered an Ilgat ed to plasmd pcDNA3. 1(+) (Invitrogen) digested with
restriction ps BanHl and EcoRI to give pcDNA3. 1(+)/hRBP4- Eco having
EcoRI si teFat &nd of hRBP4 gene. EcoRl site was introduced
into the ene~g"~end byOPCR reaction using expression plasmd
pCcDNA3. 1( + /FhTTR pr epat ed: the | o above-nentioned | A as a tenplate and
CWP and TTRECO pri nmer set. HRECO 5' - ATATGAATTCCAAAAGGTTTCTTTCTGATC- 3'
(SEQ I D NO 522 PCR reaction was perfornmed according to the protocol
attached t 0% Maq pol ynerase (TAKARA SHUZO CO., LTD.). The obtai ned PCR 15
gr oduct dwas Eurlils%dug%rpg;eregyi cjc{lacl&m%ﬂhtékg*;?i o_rll_hKi }:)N,(AQI AGEI\I)Ejl a_ndh ]
igested with restriction n 0 e treated with the
restricti oh-EriZFRELSSIEY %E}E)?r@ét]éﬁtfﬁh%géli%n“&élﬂ %fé’pa@o@&?réﬁh rdsis, the
obt ai negh abold mBo6) K‘kb‘dQNﬁewaﬁ'l receyefied Faapld gdt eddtntpﬂlammzxzﬂmﬁ)ﬂ@@ 1(+)

I t t t d
obris! SO B RR oA by 2 SRR Rb PhIe 1Y JR7 SR ANG PR o0 01
expr essi onrgiragringe peidiia3 £af MrTTREHd sehaviang SHB.Bt:tcag waddefame@tth‘eed
CLerm nal of AUTRO. IR was RIANALEL. %»befgégﬁ lddig Aasydietha gang. T ragnent

cont ai ni ng ag sequence prepare annea ing the followmng oligo
DNA to Ecomiuemve Meydr saatsesdmstteldetamﬂ/é- we Rk | 2vh dardpeENAZ ig( 3§k TERIECO.

H' SENU: T CEAI CAT @EQ@I&%@%@@%&JL ééﬁ@t' D Nie %):agﬂlﬁENlaye;?Ow
GTGATGATGATGATGATGG 3" (SEQ I'D NO. 9) SENU and HI SENL

were each @riesbloved ahyEoBafIesiusaulfiateat and doréertdatanen the B3 tEABE e/ gL,

heated at Q4C dRlcer: Mt AAHIEO LM Ol aeléalshye 1D 10908 £idRAkAb Usdhdoangi Ve a
synt hetic ene fragnment containin EI Ssc;[ﬁ% sequence. pcDNA3. 1(+)/hTTR- Eco
e

was di gest é0-49 9 Yield 88%) as a whi
1H -NMR (300 MHz, CDCl;)5: i.64 - 1.81 (m, 2H), 1.98 (g, J§ = 7.2 Hz,

20 2H), 2.11 - 2.17 {m, 1H), 2.24 - 2.33 (m, 1H), 2.31 - 2.59 (m, 2H),
3.89 (s, 3H), 4.04 - 4.i4 (m, iH), 4.84 (t, J = 7.2 Hz, 1lH), 6.97 (d,
J = 8.4 Hz, 1H), 7.46 - 7.52 (m, 2H}.
[0548]
Example 70 3-{5-[2-fluoro-3-(trifluorcmethyl)phenyl]tetrahydrofuran-

25 2-yl}propanoic acid

[0549]

=
WP 0, o
F F &\7’\%
OH

[0550]

A solution of ethyl 3-{5-iZ2~fluorec-3-
30 (trifluoromethyl)phenylltetrahydrofuran-2-yl}propancate (0.55 g,

1.64 mmol) obtained in Reference Example B3 and lithium hydroxide
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35 EcoRl and Notl, the DNA treated with the restriction enzyne was
subjected to agarose gel (1% el ectrophoresis, the obtained about 5.9 kb
DNA was recovered, the synthetic gene segnment containing the H s tag
sequence was, Zhi gatedhyt heeef od etBhvg AEReH & 0expy 8SHl)0vasphafsifed at
pPcDNA3. 1(+)/ hTTR-Hi s havin H|s ta added to the G.termnal of guman TTR.
RBP4- Hi s X d8TRF4FUEE nf f€-+ SRR PPLTTIR Hg® Y PR Adtted t o
t he C-ternmalthef réuimme %@mitp@m&u@edww@tﬁymgmaa&ethmfvaltbovm e

st eps. 3.1 /h st ric n_enzymnes
EcoRl and %OBFWA &3’8 %ﬁgaro 4 gerg'iehl@de ec Chl l'éL){r:eE}s(%sdo g% t he
obt ai ned ahmjtnlﬁt@rd(ma@hléxmmdcwv@t edhypcDMABLE( +)W¢T¢f€¢m1§ wagedivgest ed

wWith restrjcti ] 0 r (1%
el ectropho"lrhgmdg ng fﬂ%ﬁrgg%goﬁggﬂ %ﬁaﬁla% 6% %ﬁlkg%a% raégogge?e i%r%@é

DNA fragmewdss qmecenﬂnagaﬂeund@: gedecRBRAeBpYre e 64¥¢ ofheplta§h¢ drompound
pCcDNA3. 1(+g higBR4- ﬂeﬁdﬂe}‘éhp%{' SwEi’Qe asq,q§g to the C-term nal of human RBP4.
[0578] 15 1C. Préparati on uman P4-Hi s uman RBP4- Hi s was
expressed UsMHE FWeXbyt 353 b@(pr1e§§| ont - @st(’@mj(ﬁ)nvﬂt foger) BAnémexpt essi on
plasm d; pcDNA3-_16+9 3 hﬁ%BPéHH S Repas e iR, t e above- mentssongd 4B, Acsprdi ng
to the protocol attached to the FreeStyl e293 expreSS| on, system 600 of
culture 20" medBufnadlusédof or 4-hé E%priddsi dnt® AfreY Triafstéction Z\ngE)
culture fory 3sdays,1d)hercud turessupes nad ant . €ont ai. na ng,saedy et ed/ expr essed
.hRBP4-H s was recovered. The culture supernatant was repeatedly

concent r at €8P U] ng VI VACELL250 (nol ecul ar wei ght cut off 10K, VI VASCI ENCE)
and di | ut eglzamitlle 20 3AMISFHIBS (€H 18promdravabphémd haettahv@s fwasn-sAtbst i t ut ed.
The liquid S _passed through TOYOPEARL DEAE- 650M colum (1 cmID x 10 am
Tosoh Cbt p%%mg’ﬁ?oﬁ §Tbrated with 20 mM Tris buffer (pH 8) at a flow
~rate of 2.50%92Im n to allow adsorption and human RBP4-H s fraction was

obt ai ned by el u/t,L\on with 0-0.35M NaCl gradient. The fractions were

concentr at edFt afout 5 m wusing 30 Vivaspin 20 (nol ecul ar wei ght cut off
10K, VI VA The. concentrat ed solution was passed through H Load

26/ 60 Super dpx 200 dg .6 am|ID x 60 am GE Heal thcare)
equilibratedFwith T (pH 2 and eluted with TBS (pH 7.4). The fractions
cont ai ni ng human RBP4-Hi s wer ol | ected and concentrated to about 8 ni
using 35 Viyaspin 20 (nol ecul ar wei ght cut off 10K, VIVASCI ENCE). About 8
nmg of human RBP4-H s was obt ai ned from 600 m of the culture nedium [0579]
1D: Preparation dfSHuaA" 1R ethyl 3-{5-[Egnan TTR was expressed using

FreeSt yb@ZQBrieﬂmbesﬂﬂrylspaéﬂm](ﬂetwahmgﬂm):aanﬂ—}a»meﬁsmmepI(asm d,

DNA3. 1( + TTR d t tl 1A di t th
B(r:ot ocol (a% g R e&ft;?gnﬁ:dgé%tﬁ gfg%gpé : gg % &St sht Cgr | Bgﬁjrg}?l cﬁl ture
nmedi um was (usmj g5 frovo trdﬂt@lexpm%.ﬁannl/#tteer (20 amsfoeol) omesarsdicodd ate for 3
days, the culfure supernatant, gontap,nl rl%a%@fn%r? %%‘E%Qﬁ%%e@oﬁ%%s'}ag was

recovered. ZTRe CUFELT & % Supernatant was re oncentrate
VI VACELL256end ntdieeq:abaqlua/\maghpamtl@fléd 1lﬁﬁtwevn\/$1$@tlENGE}tam1@ndl Vated WTIBEh 20

mM Tris t [ d

passed Phr SO0 FOTORENM DAL CEOM ol i (1 o FE i TD G Tasoh o

Cor por at i ohl,ﬂe SHtrpr e dxhraft ) wivh TethylbareertqpHISy engapie| Gwerares of
2.5 i/ mngtoeldQW 28SRIRL08.@Nneh BUIBM I TBhb! ACT QR4 Vas, PhhAI Ped Ay e

el ution vvlth 0-0.55M Nad gradient. This fraction was repeatedl

concent r at ¥8S (EIGRVF YeRDiUAASD FSfBICEEUPERSSHERgR? Tiie tBe o'?lftlfoRomP"und

VI VASCI ENCE) | gidy, dyhgigobgw t Bs 20 JAVdr s1idH 8), whereby the buffer was
substitute The qui d was fpgssed t hrough Hi Load Q S%%hﬁwfse ? | umm
T3 4By

(1.6 am’f DX 9% éﬁ?o AEzme 5Pt 87 ) - ®qui L bt affed MM t 1 Her (pH
8) at a flawsat@.08 0 zHy,memi o allowmdsaypt: @o and. bunan THR fa. aaetl on

wasobtalnedb el ution 0 0.4 C adi e agLjons
concent r at 8d%t ot dBouttb \r% OHSI nag%\ﬂi \;glswjr]sa' é ?%ro?%’c[}[ | ar 3-vxg *{ﬁ E%Lt 10K
VI VASCI ENCE). 54 The cancentisatied sol.uti on was passed through Hi Load 26/ 60
Super dex 73 gg4]§ol um (2.6 cmID x 60 am GCE Healthcare) equilibrated with
PBS (pH 7 f eluted with PBS (pH 7.4). The fractions containing human
25 TTR wer Exeobpleded- and cogeantI-dited L1 wraiyethyh) pHenyd | hgt Mhyds pfur20

(ol ecul ar wei ght cut off 10K, VIVASCI ENCE). About 6 ng of human TTR was

obtained from600 m of the culture rredifjlrg



[05801 1E: Preparation of human TTR-biotin 30Human TTR prepared in the
above-nentioned 1D was | abeled with biotin using Biotinylation Kit

(Sul fo-GCsu) (DQJI NDO LABORATORI ES) according to the protocol attached to
the kit, whepgbyopsrmir LERRi otin was prepared. Human TTR 5.0 ng was
repeatedly concentrated using Vivaspin 6 (nolecular weight cut off 10K

VI VASCI ENCEY®32dd 35 diluted with 50 mM NaHCO3, whereby the buffer was
substituted. Thexliquid was diluted with 50 mM NaHCO3 to human TTR

concent rat&dg/@i%\ofprrg/ mL, then aqueous Biotin-(AC5)2 Sulfo-OSu sol ution
(10 ng/ mL)" ¢ Pepar ed @when in use was added and the m xture was
reacted at 25CAHor i2 Wr. \Jhe solution after the reaction was passed

t hrough NAP-25 gol umm (GE Healdqihcare) equilibrated with PBS (pH 7. 4),
eluted with PBS]\{pH 7.4), and an eluate (3.5 m) containing human TTRbi otin
was col | ecf@zh6l5 [ 0581] Experinental Exanple 2 Binding assay by

Reti nol - RBP4- TTR, ELh9A; on of etﬁ?f i rdiipg.pssay-was performed by an ELI SA
system (Reti nol RBP4- TTR ELI SA) Tor d{et ecti'ng retinol-RBP4- TTR conj ugate by
10 strept aVidifvorenssihvd) peeet] st repedacdyger hutaRT RBPYaESe 40 wifs Ipr epar ed
in the aboyeydgpbh Pn@ftalGed in RefeBeftd Mxbabed dwang ThRiusedyaasipeepar ed
in the above-nentioned 1E. 15Streptavidin (20 gl), (10 /m Streptavidin
type |1 (WiRo Par e Homrea) mﬁ}&eP%/SV{atLeFdﬁ}?%%d‘lrﬁWr%?aé- ﬁéirwﬂa’f. 5), 10
m Nadlb) W@o@i@ﬁﬁef&t&f&&érwmr.mw rEaxt s6r Qophﬂicfjh (valéiul’l(i%nceaﬁdatdékﬁ, pl ate
was subjected to cenfrifugation .(1000.r 1m and coat ed .overnig at
4C. Theldl a%% s FoALTS) "Edi %%r%&&ﬁ“%&%ﬁﬁ%,eﬁ%y%%%%een a&ﬁ,waii?rioghe
pl/ well) aaguddiaCchedeminals 28%0HleaickoAce A Show B ydrthloReodoid s aBd. |
Ltd., PBS, 100 .pl/well). The_plate.was subj to (A t ( 0
ek TR R et sk T et e T SO
The pl at e dasedvaskedathwidreuni tdiiRBSTuUIRRS, 0205041 TReed, 20:d 100 pilltweke)

and biotin t T ( i ent i ) )

i1 uted 1OBDSFor g R e s A B8 e The Blate it

subj ect el 8.2t r viekmtIldn £1000hipem sAligi-n) and stood still at room
tenper at ur e; gk 13fo sz?rc@cygL@! ghtesat #G1 The phat & was—vashedny did)nes

wi th PBST élOO gl/well), and Hi s-tagged human RBP4 (stock sol ution
concent r at okt 30 20246 (g /18 y @i Uted- 2000V SHYr vi 19 a f et MonlBluf Perf(50
M Tri s- HCke, 15Q mvbNes 19, 09586 Tweem 2@, 2upM BB, -07 196 BHA) 1wAs added at
10 pl/well. The dilution series (8 doses from10 mM 200-fold
concentratil8A}’lof the conmpound was prepared with DMBO, and 1 gl of each was
added t g; arkeastd a8 bufs-gu-£206rg!3)- (€onfnicrongthiyl)iphehy( DedkrabygMfuran-
(Sigma-Aldrich Co.). Areaction buffer (200 gl) containing retinol and
added with? PRSP0 FHAE a positive control, and reaction buffer (200
gl) free offobe&i nol and added with DMSO was used as a negative control.

M xed sol utigns of retinol and the conpound were added to the plate at 15
pl/well. The nigkxf¥re was stirred in a platem xer, subjected to
centrifugagi onl(1000 rggm 1 mn) and reacted at roomtenperature for 2 hr.
A 35% Bl ock “#ce S0l Wl ut@d with the reaction buffer was added at 10
pl/well, 5 centrifug 100 m 1 mn) and reacted at roomtenperature
for 30 mn. The plate was washé&f 3 tinmes with PBST (100 pl/well) and

Super Si gnal;gEE4SA Fent o Maxi mum Sensitivity Substrate reagent (PlIERCE) was

added at 30 pl/well, and the lum nescence was neasured by a pl atereader
(Wl | acys A solution of ethyl 3-{5-[4-fluocro-3-

(trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoate (0.52 g,

1.58 mmol) obtained in Reference Example 89 and lithium hydreoxide

(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,
30 and the residue was partitioned between ethyl acetate and water. The

aqueous layer was adjusted to pH 2 with 2M hydrochloric acid, and

the mixture was extracted with ethyl acetate. The organic layer was
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10The binding activity rate of the conpound was determ ned by 100x (test
conpound val ue-negative control value)/(positive control val ue-negative
control value). The binding inhibitory activity (1C50) was cal cul ated from

t he bindi ng-act bvet Yadidhgodd LaghmcaMEarad and 608665, ahiothdiSiingracgr aph
drawi ng software, Prism (G aphPad 15 Software Inc%. X{'ﬁf results are. shown
bel ow. [ 0582 CPRBFE-PELaHife NS Rt *RBPES Bichdr g 5 itﬂiﬁ%r‘?mpound
activity(l @unly) Hishx 2888 d a2%ellovl3il3 26 14 39 15 320 16 28

H-NMR (300 MHz, CDbCl3)d: 1.60 - 1.80 (m, 2H), 1.95 - 2.02 (m, 2H),
5 2.09 - 2.18 (m, 1H), 2.29 - 2.38 {(m, 1H), 2.46 - 2.5% (m, 2H), 4.04
- 4,14 {m, 1H), 4.87 (t, J = 7.2 Hz, 1H), 7.12 - 7.18 {(m, 1H), 7.50
- 7.%6 (m, 2H).
[0560]
Example 74 3-{5-[2-methoxy-3-
10 (trifluoromethyl)phenyl]tetrahydrofuran-2-yl}propanoic acid

[0561]

F i\
IO~
TS OH
[0562]

2 solution of ethyl 3-{5-[2-methoxy-3-

15 (triflucromethyl)phenyl]tetrahydrofuran-2-yl}propancate (0.34 g,
0.98 mmol) obtained in Reference Example 92 and lithium hydroxide
(0.12 g, 2.24 mmol) in ethanol/water (20 mL/5 mi} was stirred at
room temperature for 2 hr. The reaction solution was concentrated,
and the residue was partitioned between ethyl acetate and water. The

20 agqueous layer was adjusted to pH 2 with 2M hydrochloric acid, and
the mixture was extracted with ethyl acetate. The organic layer was
dried over anhydrous sodium sulfate, and filtered, and the filtrate
was concentrated under reduced pressure to give the title compound
(0.42 g, yield 88%) as a yellow oil.

25 'H-NMR (300 MHz, CDCl;)&5: 1.64 - 1.83 (m, 2H), 1.99 - 2.06 (m, 2H),
2.10 - 2.17 (m, 1H), 2.37 —-.2.48 {(m, 1H), 2.54 - 2.65 (m, Z2H), 3.87
(s, 3H), 4.03 - 4.11 (m, 1H), 5.20 (t, J = 7.2 Hz, 1H), 7.22 (t, J =
7.8 Hz, 1H), 7.51 {(dd, J = 7.8, 1.5 Hz, 1H), 7.70 (dd, J = 7.8, 1.5
Hz, 1H).

30 [0563]

Example 75 3-{5-[3-methoxy-2-
{(trifluoromethyl)phenyl] tetrahydrofuran-2-yl}propanoic acid
[0564]
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17 20 27 140 34 26 48 210 50 81 [0583] Fromthe above results, it is clear
that the conpound of the 20 present invention inhibits binding of RBP4 with
retinol and TTR ,[0584] Experinmental Exanple 3 A bl ood RBP4 | oweri ng
action of the rrp u d of the present invention was eval uated using

C57BL/ 6J rmuse e 7- to 15-week-old C57BL/6J mice (Charles River
Laboratories c.) were individually bred for acclimation for 4-6
days under co n@ with free access to CE-2 solid food (CLEA Japan,
Inc.), and grouped baged~on/t he body weight (5 per group). The next day of
groupi ng, bl ood sanples WET &y IIect ed fromthe orbital venous pl exus, and
pl asma was se%g&ied (0 hr vgl 5 Thereafter, the test conpounds

(Exanpl es 1, , 15, 16, 17, 27 and 34) were orally adm nistered at a dose
of 50 ng/ kg (sol vent SODJtS% Wéteht}nb/beﬁ ot Bseetdokutd-on (10 m/kg)). At 4, 7
and 24 hr aft@frﬁﬂlﬁar@h&rfyﬁmhgaqufteémy@mgpsfmd 1}p£<sgﬁgo§t@rml es were
collected fro ge orbital venous ;I exus,_and was separated. A 0.5%
10 ot hyl cef | (P G2eT 8t bt FBRI( SO TI% g5 AREE DA P aine o 60 G Fo 1 he

control grouphydroxide (ThegRBPA2 revkl iofettbheclgebicectEdmbliasha waasstimeasiur ed

by ELISA. RBP4 wasy Guaidatied by »tihe fall P&Mc@gorﬁE&Rﬁl%hQQ c%nééale?ééed
anti - muse RBP4 pol yclonal antibody (Hokudo Co., Ltd). A 96 wel| ELI SA

plate /5 was E%datté‘a TPt FRe5 RSy BRTH: tHInef HeetHrfT BUWY 1oE6etY e e‘{’ﬁHe”st 08§ at 4C
over ni ght. Af tgreobt dekeénganiabdbudlocicApe 2 RAIHNRPREN-FRHARNMACKHIEl GAd €6, ,

LTD. ) nmusg BBP%I‘Q a@ é&@ét%d(y&’l(@@ &h%%%étﬁ%deq‘gé%qg%}]%v\%fg %vda\élaérl%EiOOd at

roomtenperature ter was

HRP- | abel ed aff9™- RBFYEI%H’R P%ﬂ? %F@ﬁar%‘ﬂi ByLaeatrl P tRBFAL9GTpoIcl onal
anti body ( Hokdeta:erated tulie MirtduciRR e DAHNDO oL ABORAEORLES))ponas @dded, by

100 gL, and the..pl t.ood at.roomtenperature for 1 hr. After
washi ng, TMB J[)ealll%oﬁégt%\éan%t e&gg‘s Rlc{ added, and the m xture was stood at

room t enper at Ut &% g0 MR §DED) al5l év@%olbrﬁodéﬁleﬂﬁpnﬁﬂﬁ, and’ tlve ¥eaction
was quenches widzh-2N11 (m, 3H), 2.41 - 2.53 (m, 1H), 2.56 - 2.65 (m, 2H), 3.88 (s,

3H), 3.98 - 4.07 {m, 1H), 5.30 - 5.36 (m, 1H), 6.92 {d, J = 7.8 Hz, 1H),
7.39 - 7.49 (m, ZH).
[0566]
Example 76 3-{{2R,58})-5-[3,5-
20 bis{trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropancic acid

tromethamine salt

[0567]
kF F,F
F: E/’.}:\]/L\F
o
OH Y
+ : A
H3N“g\OH ') v
—OH \/
=
‘00C
[0568]
25 To a solution of 3-{(2R,55)-5-[3,5-

bis(trifluoromethyl)phenyl]tetrahydrofuran-2-yllpropanocate (3.00 g,
8.42 mmol) obtained in Example 36 in methanol (60 mL) was added a

solution of tromethamine (1.02 g, 8.42 mmol) in water (5 mi), and
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25 sulfuric acid. Thereafter, the absorbance at A450 nm was nmeasured on a
pl atereader. The anount of change fromthe initial value of each aninal was
determned as a relative value fromthe control group (% of

: Ri mag:‘]/ %%Ha%]gllé%(té@%ee%gPsEif%@%gnﬁ%ogTFgrgggﬁﬂ#trgl :@6% ZISELﬂlQ\l\ﬂlIihlé b&Eudiehl ow ng
viation_(n=5). abl e a e, No.. . RBP4( % of
i nitial / Cos GPRcemtifterarpien rRAvsed gregsytre, angr toy REAETFOHBGRT 2

42.5+3. 3 36:0312ed 3iBEIhI1 13:ckB0e P R k4 (51:12 56. 5R) 5 ahB6chBehtibtdd0. 04. 4
51.0+1.4 49.01.1 58.22 7 16 . . , .
under reduced pressure. The obtained solid was disrupted in
5 diisopropyl ether to give the title compound (3.78 g, yield 94%) as
a white solid. Mp 110 °C. Anal. Calcd. for CioHNOgFe: C, 47.80; H,
5.28; N, 2.93. Found: C, 47.61; H, 5.47; N, 2.93.
[0569]
Example 77 ({5-[3,5-bis (trifluoromethyl)phenyl]tetrahydrofuran-2-
10 yllmethoxy)acetic acid
[0570]

Fo| F
§
F~>[)\}\‘,,O\I
F e /%
fﬁ?ﬂOH

O
[05711

A solution of ethyl ({5-[3,5-

i5 bis(triflubromethyl)phenyl]tetrahydrofuran—2—y1}methoxy)acetate
(0.28 g, 0.70 mmol) obtained in Reference Example 97 and 1M lithium
hydroxide solution (2.1 mL, 2.1 mmol) in ethanol {10 mL) was stirred
at room temperature for 3 hr. The reaction solution was adjusted to
pH 3 with 1M hydrochloric acid, and concentrated under reduced

20 pressure. The residue was partitiomed between ethyl acetate and
water, and the organic layer was washed with saturated brine, dried
over anhydrous magnesium sulfate, and filtered. The filtrate was
concentrated under reduced pressure to give the title compound (0.23
g, yield B88%) as a white solid.

25 lH-NMR (300 MHz, CDCl3)d: 1.77 - 2.01 {(m, 2 H), 2.08 - 2.22 (m, 1 H),
2.31 - 2.57 (m, 1 H), 3.64 - 3.78 (m, 1 H), 3.78 - 3.89 (m, 1 H),
4.24 (s, 2 4), 4.28 - 4.43 (m, 1 H), 5.04 (t, J =7.0 Hz, 1 H), 7.78
(s, 1 BY, 7.84 (s, 2 H).

[0572]

30 Example 78 {5-13, 5~-bis (trifluoromethyl)phenyl]tetrahydrofuran-2-
yllacetic acid
[0573]
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100.011.0 39.50.6 39.60.4 37.50.4 17 100.07.1 42.20.6 40.50.2 38.6+0.8 27
100.02.1 56.21.7 56.01.6 59.62.1 34 100.05.6 37.42.4 34.8+2.6 107.415.3

[ 0586] Al'l of the above-nentioned conmpounds showed | ower | evels than
the control grogp at 4 hr and the |owest |level at 7 hr after 5

admi ni stratiofr-QyFsingle oral administration. These results show that the
conpound of the |present invention has a bl ood RBP4-1owering action. [0587]

Experi nment al |l e 4 /0A hypogl ycem ¢ action of the conpound of the
pr esent iqyent'

[0574]
A solution of {5-[3,5—bis(trifluoromethyl)phenyl]furan—2~
yllacetic acid (1.23 g, 3.64 mmol)} obtained in Reference Example 100

5 and palladium (10% on carbon, containing water (50%), 0.36 g) in
ethanol (30 mlL) 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'ﬁas purified by

10 silica gel column chromatography (hexane/ethyl acetate 50:50), and
the obtained solid was washed with hexane to give the title compcund
(1.01 g, vield 81%) as a pale-yellow solid.

IH-NMR (300 MHz, DMSO-d¢)5:1.60 - 1.85 (m, 2H), 2.05 - 2.25 (m, 1lH),
2.34 - 2.48 (m, 1H), 2.53 - 2.63 (m, 2H), 4.30 - 4.48 (m, 1H), 5.04
i5 {t, J = 7.0 Bz, 1H), 7.99 (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

20 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
25 following primer set.
RBPU:
5 -ATATGGATCCACCATGAAGTGGGTGTGGGCGCTC-37 (SEQ ID NO: 1)
RBPL:
5f -ATATGCGGCCGCCTACAAARGGTTTCTTTCTGATCTGC-3" (SEQ ID NO: Z2)

30 The PCR reaction was performed according to the protocol
attached to Pyrcbest 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
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was eval uated using Zucker fa/fa rats. [0588] Experinental Exanple 4A Male
19-week-ol d Zucker fa/fa rats (Takeda Pharnaceutical 15 Conpany Limted)
were bred in group on CE-2 solid food (CLEA Japan, Inc.) until 12-week-old,

t her eaf t ergieda oM dtioghzfdts Binetn AR 107821:(deSC OFRON 3tk oN)ctfioh

acclimati on under conditions with free access to food. At 19-week-old, the
rats were GrotpeBFEdeandMNate oWy CHBI GFR2TEH BT giGcbIEH &TePT GAESEed
henogl obi Rdsewabsanddbteosh2Q BB | @eel evaddrephbr@sis,ganugmoutThet eidf t er

the test conpound (Exanple 34 s orally admnistered a o) of 30

ng/ kg (solRPentrag sy i hﬁﬁc@é'l)efr\é\?o%ré{ g&?%?‘?cgdm'lo( gfa%%cﬁ&)%m&dr (g?weeks.
After 24 hiimefickbgerd)i Adabesithd mishragdtoncofon kazgoapdamd]l bhdddbtIanpl es were
collected fromthe tail.vein, _an I S ra : ' '

col | ect ed Pi¥asid, L) "RBPA pc@ﬁ@éntﬁ%@%ﬁ}\(\%z/)ﬁ%%éat eg R%Snéogglgigjg?%c%zj\;fel and
(3) bl ood Gleucosendrey éhseretrel pasutleics plajmithyaguarniifired bedwvéi ng to the
pr ot ocol iLhed. in perd nen Lxanple 3. (2) was nmeasured using Tosoh
Cor porat i ﬁas%gltegna 1Jihc t%y‘%%ﬁoé%%l n anal yzer (HLC-723GHbV Al c2.2 or

HLC- 723G7GHoV Afeman) TTRimgne3yawes-o3edieasuPEl TRAGTGOR Lol DRURT -Shdtdmat i ¢
anal yzey, (Jr%%tgﬁ T03R) (cI GRReGLT ¥81dk-clone cDMd)0a5% MRbBYAEL!dndl one
solution (5 m/ .gﬁ was orally admnistered to the control group. As a

resul t, thEdicysaT RBPIEoR®entrati on, gl ycated henogl obi n change and bl ood
gl ucose | ep@ly.35 showed significant decrease by the oral admnistration (30

mg/ kg) of the conpound (Example 34) for 2 weeks. _The_resul are shown in
the foll ov@'n‘@Tﬁﬁgg%%@Féﬁﬂ%c%T&g{;ﬁéﬁwsﬁ9%")3. 1FER e’ %&:I t% i ng Tabl e,
glycated hermugl obin change is obtained by subtracting the value before
oo oL o LRI S Ay, (9% g 5,5 Fba( /)
0. 000. 13 303. 29511e BXRMda-t34nbustGe2 folmetP cbBrding to the protocol
attached to Pyrobest polymerase {(TAKARA SHUZO CO., LTID.). The
obtained PCR product was subjected to agarose gel (1%)
electrophoresis, a 0.5 kb DNA fragment containing TTR gene was
20 recovered from the gel, and digested with restriction enzymes BamHI
and 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
25 expression plasmid pcDNA3.1(+) /hTTR. The base sequence of the
fragment inserted into this plasmid was confirmed to have matched
with the cobject sequence.
[0577]
1B: Construction of human RBP4-His expression plasmid
30 EcoRI site was introduced into the 3’ end of hRBP4 gene by PCR
reaction using the expression plasmid pcDNA3.1l({+) /hRBP4 prepared in
the above-mentioned 1A as a template and the following primer set.
CMVP:
57 -TGGGAGGTCTATATAAGCAGAGCTCG-3" (SEQ ID NO: 5)
35 RBPECO:
5f -ATATGAATTCTTCCTTGGGATTGGTGAC~3" (SEQ ID NO: 6)
The PCR reaction was performed according to the protocol

attached to Z-Tag polymerase (TAKARA SEUZO CC., LTD.). The obtained
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157.250.6 5 [0590] The conpound of the present invention showed a
significant decrease in the glycated hempgl obin and bl ood glucose level in
correlation with a decrease in the blood RBP4 concentration. [0591] to

Eﬁperi WHE@R ?E@H@J;Le wh3 purlfledlvﬁbﬁl@@ﬂ\@ﬁl Kc}O|MRZgﬁi(ﬂlcfaaﬁ.f>ﬁ Hiaf s (Takeda
ar maceut i cal__Conp were acclimation bre

ol 1 0T ooul CeTED, - TAPAAISTHISS Mibt1 P2 RELRS Dr YAGS, STRer B L an 11

hi gh-fat diret tB@@ﬂ.é@mh(tlSﬁz@sltpd)diﬁidmI&)lzymi Iwafsre@)mrteést¢ ;adagode At 25

15 weeks of a e rats wvere gr e b h , bl ood

gl ucose | ¥, gﬁ y%]aetcé:&oﬁlé%egsl 5bi ‘% ‘?e‘g)ea %%g%nggg%yl eve per

g[ oupzj 5Thﬁf\:oirt§esdi aehpdygatsd (tex alpsraisl b@Dﬁhﬁ UFy wepelteegehy @MﬂSﬁﬁ@t er ed
at a dose Q SO |l 0 3

for 2 week$ lth egg“ﬁ&l%r olﬁ%{%ﬂ&es %a%{g %’ ﬁlr:n&ﬁil st't{sr §t§§%n%gghh?hg<@0/#p@§ﬁﬁg)s)

bl ood sarrpﬂltes hmnego@dPécEebE fatoirhe he tegid o hifBP4afend! asma was separ at ed.
Using the coll ecéé‘ogup'rg%mas( 1)+ RRRA.GODEEN AL h@fh dedk 8 YGat 8¢ hepogl obi n

| evel and (3) bl ucose | evel were neasured. was quantifjed
accor di ng r%ﬁqth@ﬂpﬁ%%@cGKPH%%FCJ{anEéIWWdE)Pﬁ@WMﬁ I/ Bemseeased () thas
nmeasur egd, Ugh g Zend 0SSN CAr POrAtlQp1 At Rt tevelnaohermy eblineanaltyzer
(HLC-723GHbV Alc2.2 or HLGC 723G/ V Alc2.2), and (3) was neasured using
Hitachi fulfTRE&Romatic anal yzer (7070 or 7080). A 0.5% net hyl cel | ul ose
sol ution (8§ mrkehawescranabEyTasdmrorsArr-ed tsEg i sontTol group. The
results are shown bel ow in 30 neanstandard devi at on (?n 2) he

f % Is) toc at %ched

fol | owi ng Tabl e, PG FERFEPh&RSgPObT e ange 1% "It 2i HEdPhHY squl fac
val ue bef ote Bmdnrignpsiymiraen {TaRnRBhatUZS tGer. , atnd 1i.st Tt iobnained (582] TabI e

4 REPa(AglmL. gl veated Hemmalobin chanas( UL 2G50 ESS Sl OB adeD, )

and digested with restriction enzymes BamHI and EcoRI. The DNA

treated with the restriction enzymes was subjected to agarose gel
(1%) electrophoresis, the obtained about 0.6 kb DNA was recovered
and ligated to plasmid pcDNA3.1l(+) (Invitrogen) digested with

20 restriction enzymes BamHI and EcoRI to give pcDNA3.1(+)/hTTR-Eco
having EcoRI site at the 3’ end of hTTR gene.

TTR-His expression plasmid pcDNA3.1(+)/hTTR-His having His tag

added to the C-terminal of human TTR was prepared by inserting a
synthetic gene fragment containing His tag sequence prepared by

25 annealing the following oligo DNA to EcoRI and NotI sites of the
above-mentioned pcDNA3.1 (+)/hTTR-Eco.
HISENU:
57 ~AATTCCATCATCATCATCATCACTAGGC-37 (SEQ ID NO: 8)
HISENL:

30 5’ -GGCCGCCTAGTGATGATGATGATGATGG-3’ (SEQ ID NO: 9)

HISENU and HISENL were each dissolved in TE buffer (50 pl) 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 seguence. pcDNA3.1({+)/hTTR-Eco was digested with

35 FcoRI and NotI, the DNA treated with the restriction enzyme was
subjected to agarcse 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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Exanple 16 5.70.1 -0.580.59 275.9127.5 Exanple 17 6.00.1 -0.600. 39
255.4106.7 [0593] 5The conpound of the present invention showed a
significant decrease in glycated henogl obin and bl ood gl ucose level in

correl ati omAMnfiR Boslecy.ease/nirrbhoth-RBRE sONGeRt badédRo ERSXHreainal ation
Exanmple 1 (groductlon of capsules) /o 1) conpound of Exanple 130 ng 2)
finely di *cellulosel0 ng 3) lactosel9 ng 4) nagnhesi um stearatel
mg total 60 ny EEPk)-HiR)expdksanch @1aamedrfiowet3amd+ fAhJRBed—ers hageh@tHin

capsul e. [0596h85§;g¥|2F0§n Exangg %g rod %go%r&ﬁgkgtggca&%ﬂgogpound

of Exanpl e corns
5 the following steps.

pcDNA3.1(+) /hRBP4-Eco was digested with restriction enzymes

TcoRI and Draill, subjected to agarose gel (1%) electrophoresis, and
the obtained about 6.0 kb DNA was recovered. pcDNA3.1(+}/hTTR-His
was digested with restriction enzymes EcoRI and Dralll, subjected to

10 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 cof human RBP4. |
[0578]

15 1C: Preparation of human RBP4-His

Human RBP4-His was expressed using FreeStyle293 expression

system (Invitrogen) and expression plasmid pcDNA3.1(+)/hRBP4-His
prepared in the above-mentioned 1B. According to the protocol
attached to the FreeStyle293 expression system, 600 mL of culture

26 medium was used for tﬁe 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

25 was substituted. The liquid was passed through TCYOPEARL DEAE-650M
column (1 cm ID % 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

30 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 ccncentrated to about 8 mL using

35 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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4) cal ci um car boxynet hyl cel | ul ose44 g 5) nagnesium stearatel g 1000
tablets total 140 g The total amount of 1), 2) and 3) and 4) (30 g) is
kneaded 25 with water, vacuumdried, and sieved. The sieved powder is m xed

with 4) (14 g) @ﬂﬁaﬁ)ﬂ(plwg)s eﬁ&s@uﬂcﬂadagbyraﬂ@bjee%n@pmebim sysheneby

1000 tabl ets ¢gontainin of th co f t.abl

obt ai ned. {RIAETIISH ABBH?@ MR n@ ! 1[5.2‘)3/"1}@(:%%%&%830?%[ egre

present i nrertHesntiased BmpeﬂtowrcRBE4tolﬁmpn:n‘gocadI iabhacltzard testlusef ul as a

nmedi cament for tpegzg%ro Egsxllo% %y fLeat gg% %ff ngt‘]gﬂ %8% and gongitions
e i pi

medi at ed SCReY eHsed ) s di a tes, hyper ema and the like.
CLAI VB &. ﬂbrccbhpmm:elsepmesemfe@r bg,ranhéeCﬁtGromJliad Hihjfioe efar B AgyH itdhea

pyrrolidi 5%. “u@gl % g&gﬁz%nqgﬂ% dh@ggr% o%ffe&aba_@gézi HEAR M0 wad

1, 1-di oxi sot ne ring, eac I's optionally further
subst i t ut exkdoyeoer smbstwmﬁ@ saesantEnt Mem aema*@déwkwn%ﬁﬁt%dl%ﬁgoxo

group; 10 \H\@&Eﬁﬁo %B%Z@fger kb DGh O RLILOBAE | 30K, uvﬂ?@s'cxiubm idnd eglibyed to 4
substituents selected from (1) a hal ogen atom -6 al kyl group

opt i onal | ywisib 3P mitTed shyPH &lo BheEsRyg HeatP‘%ﬁFs?r YB? ﬁ“bétéﬁu%edal k6% group

optionajy y; kst wéélltglﬁ@stabi ﬂhﬁdﬁgﬁdﬁ@i@%ﬂgﬁmmﬁssoﬁ%omﬁymmq@p 10(5) an

From 20( ) 8228 HPPIGROTY. 6RCHoERLIStba POPRA Ty TUrEs B Bhtr

atons, andy fliby fa¥d-F al Byhsalihobylalgaupdoptdtdanal duyi $ubhsh i TIR ectabyidnto 3

halogen aicgs ob%alned by elution with 0-0.55M NaCl gradient. This fraction
was repeatedly concentrated using Vivaspin 20 (molecular weight cut

15 off 10K, VIVASCIENCE) and diluted with 20 mM Tris (pH B8), whereby
the buffer was substituted. The liquid was passed through Hiload Q
Sepharose HP column (1.6 cm ID x 10 cm, GE Healthcare) equilibrated
with 20 mM Tris buffer (pH 8) at a flow rate of 1.0 mL/min to allow
adsorption and human TTR fraction was obtained by elution with 0-

20 0.4M 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 75 pg
column (2.6 cm ID x 60 cm, GE Healthcare) equilibrated with PBS (pE
7.4) and eluted with PBS (pH 7.4). The fractions containing human

25 TTR were collected and concentrated to about 5 mL using Vivaspin 20
(molecular weight cut off 10K, VIVASCIENCE). About 6 mg of human TIR
was obtained from 600 mL of the culture medium.

[05801
1E: Preparation of human TTR-biotin

30 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-
bictin was prepared. Human TTR 5.0 mg was repeatedly concentrated
using Vivaspin & (molecular weight cut off 10K, VIVASCIENCE) and

35 gdiluted 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 agueous Biotin-(AC5)2 Sulfo-03u solution (10 mg/mL)

(9.9 ui) prepared when in use was added and the mixture was reacted
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(6) a non-aromatic heterocyclyl carbonyl group optionally 25substituted by 1
to 3 substituents selected froma CL 6 al kyl group optionally substituted
by 1 to 3 halogen atons; and X is bond, 0, CH20, OCH2, CH2, (CH2)2, S,
CH2S, 3CHZt 36@) £091223(.0) ThS(NGHRAn )2, t¥HIBEO} 200waS( P24 thpswyt ded

that 30 {2-0xQ:1-[.3-(trifluor t hyl ).phenyl r.r o) i,dija=3-yl } ti id, is
excl uded, %\]&%XQBS%({JI hé{;]ité&%al%ggar%. Q%Héf%bogr?%légng %hr P;%gl t(lyofﬁ%?éi gml‘%,%d
wher ei n X wishOPBLCHRE, 70CH2,anGHan & wedk233 . BGH2, cettyindng3f@an TTR-3. The
conmpound Q. t L aj wherein ring Bis a benzene ring 5 optionally
further su lsofclfil u‘f%fbl C%lil%’[gtl[%d? substituents selected from (a) a hal ogen
atom (b)[G®801 6 al kyl group optionally substituted by 1 to 3 hal ogen

atoms, antiynerimentdlCkxdmite & al koxy group optionally substituted by 1 to 3
hal ogen 10atonms. 4. The conpound or salt of claim1, whereinring Ais a
pyrrol i di Ending dysay PetRHy@loReF 4T IR Bgi°%each of which is optionally
further substit ut@dyDY3ORE 28%8y WaRUBerddrmed Bheart GRONNsyHenSakérialboicl ai m
1, wherein ri rl% B is a benzene ring optionally further .substituted by 1 to
3 substit RERASTTRIBIEEY P AStErt R 4GB FE0M T 50 (FIHIR4E Yal kyl group
optionaly ystsbsbiiditred Byodid @edcbidngen atons, and (c) a Cl-6 al koxy group
opL! OTal Y SUbSty SUL S Bl L2821 QTR D L S0 A0
wherein rizgg Ais a pyrrolidine ring or a tetrahydrofuran ring, each of
which is opti OnaBlilo)éiI'lj{iJZ[atithe%’ h%ggtfﬁuksgd ansoggegﬁ&%cgﬁgu&'ﬁe above-—

menticned 1E.

15 Streptavidin (20 pl} (10 pg/ml Streptavidin type II (Wako Pure
Chemical! Industries, Ltd.), 10 mM Tris-HCl (pH 7.5), 10 mM WaCl) 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,

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
(PRS, 0.05% Tween 20, 100 upl/well), and biotinylated human TTR

25 {stock solution concentration 1.3 mg/ml) diluted 1000-fold with PBST
was added at 20 ul/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

30 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 retinel {0.5

35 uM) (Sigma-Aldrich Co.). A reaction buffer (200 pl) containing
retinel 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 retinecl and the

185



ring Bis a benzene ring further substituted by 1 to 3 substituents 30
sel ected from (a) a halogen atom (b) a 01-6 al kyl group optionally
substituted by 1 to 3 halogen atons, and (c) a 01 _6 al koxy group

opti onal | ycomlaﬁﬁat*gx%daeaedl de0 tBe f@ﬁ@eatB@tﬁwelandTp@ 5 420068. was’. The
conpound or salt of claim wherei n

(((33) - 1- 3157817 3 PFEBWHWW&WF] By CrESFFaFTﬁg%“m (5383 488t it acid

or a salt dihpread. rdac®ed at room temperature for 2 hr. A 35° Block Ace
({1-[4-Chl ono3-(LLl 1L ugr ongt iyl) PRomvIhPYEEQL! dLD-Shacd LEULd qayldepetic
3I }1( 2R, 58)cdntf:3f6g8i s((lloﬂDthpmr aneihy|dncheegtiade BE ahyaly empapature for 30

y propan0|c acj.d or salt th d ing the
compound dFkal t°% fplc??% ‘?’ﬁslwas%goirﬁelm%%d&(j%rre%ﬁtg@o 1%”29 %Ll%qpmhéch is a
retinol biSutier§ipnat GLASE Fowler Mayimge fens16ivity. Sopetqadd EedEHtt of clai m

L1, whi ch |5 aRsR0glt AEq1e Hf APV AXI Sn8Tcrd SRR el dvd £icashy & NI NG
protein 4- SSOCI di'sease 0 e nmedi canent of claim1l, which is
an agent fly atlﬁ’éabia?é@gﬁﬁiyﬁifak‘l"%llfﬁc)treat ment of diabetes. 15. Use of the

conpoung, or sal t1f nehaiAg %cﬁ:@*’r;ﬁf'@caﬁéogﬂcﬁﬂeoﬂo@oﬁai agende tfe@inihbe by
prophyl axis or treatnent of diabetes SE T NG <110>
Phar maceut 18211 (te8hpzaRPoPPHi Y%]dle<f2@%t%ﬁﬁﬁfZ%L B l‘af(%l §393

<150> US 6&éﬂé51neggtlve control value). The binding inhibitory activity
{ICx0) was calculated from the binding activity rate at each compound

concentration using a graph drawing software, Prism (GraphPad

15 Sofiware Inc.). The results are shown below.
[0582]
Table 1
human RBP4 binding inhibitory
Example No. activity (ICsp; nM)
1 45
2 38
10 27
11 13
13 26
14 39
15 320
le 28
17 20
27 140
34 26
48 210
50 81

[0583]
From the above results, it is clear that the compound of the
20 present invention inhibits binding of RBP4 with retinol and TTR.
[0584]
Experimental Example 3
A biood RBP4 lowering action of the compound of the present
invention was evaluated using C57BL/6J mouse.
25 Male 7- to 15~week-old C57BL/6J mice {Charles River

Laboratories Japan Inc.) were individually bred for acclimation for
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<151> 2008-05-30 <160> 9 <170> Patentln version 3.3 <210> 1 <211> 34 <212>
DNA <213> Artificial <220> <223> priner <400> 1 atatggatoc accat gaagt
gggt gt gggc get ¢34 <210> 2 <211> 38 <212> DNA <213> Artificial <220> <223>
prinmer <400% 3aaé al@REyeend@iotions anbteh gabet addesst gataH-¢c381i&kXbod JCx211> 35

<212> DNA <%%%f AgélfJ Clgjgfg%%gé Sg%%%?ogrk 'bo ?09e1g t (5 per group).
The next day of grouping, blood samples were collected from the
orbital venous plexus, and plasma was separated (0 hr value}.

5 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, blococd samples were colleéted from
the orbital venous plexus, and plasma was separated. A 0.5%

10 methylcellulose solution {10 mL/kg) was orally administered tc 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

15 was coated with 50 ug/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 uL) 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

20 polyclonal antibody {Hokudo Co., Ltd) with HRP (DOJINDO
LABORATORIES) ) was added by 100 uL, 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

25 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).

30 [0583]
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 36.0+3.2 73.84£159.3
13 100.0+10.9 54,541.2 56.5+2.5 106.6x3.9
15 100.0+£4.4 51.0%£1.4 49.041.1 58.2+2.7
16 100.0%11.0 35.5+0.6 39.620.4 37.5+0.4
i7 100.047.1 42.240.6 40.5+0.2 38.6x0.8
27 100.0+2.1 56.2+1.7 56.0+£1.6 59.6%2.1
34 100.0+5.6 37.442.4 34.8%2.6 107.4415.3
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at at ggat oc accatggott otoatogtot gotcc35 <210> 4 <211> 35 <212> DNA <213>

Artificial

<220> <223> prinmer <400> 4 atatgcggco gctcattcct tgggattggt

gaoga35 <210> 5 <211> 26 <212> DNA <213> Artificial <220> <223> priner
<400> 5 tgggaggtot atataagoag agotog26 <210> 6 <211> 28 <212> DNA <213>
Art|f|C|aIHE%%?> <223> prinmer <400> 6 atatgaattc ttocttggga ttggtgac28
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All of the above-menticned 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-old, thereafter bred on high-fat diet D061107Q2
(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 gluccse 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% methylicellulose seolution (5 mL/kg}} for 2 weeks. After 24 hr of
the final administration of the compcound, blocd 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 cbtained by subtracting the value
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<210> 7 <211> 30 <212> DNA <213> Artificial <220> <223> prinmer <400> 7
atatgaattc caaaaggttt ctttotgato30 <210> 8 <211> 28 <212> DNA <213>
Artificial <220> <223> synt hesi zed ol i gonuci eoti de <400> 8 aattccatca

t cat cat catpeFaet aggtia8 s€2d0500 524 1thar8a £242 S difNAL s2k330AL t i fi ci al <220>
<223> synt{b%%i9§ed ol i gonucl eoti de <400> 9 ggccgcctag tgatgatgat gatgatgg28

Table 3
RBP4 (ug/mL) glycated hemoglobin blood glucose
change (%) level (mg/dL)
control 28.06x10.2 0.00£0.13 303.24£585.6
Example 34 5.240.2 -1.72+0.52 157.2+50.6
5 [0590]

The compound of the present invention showed a significant
decrease in the glycated hemoglobin and blood glucose level in
correlation with a decrease in the blood RBP4 concentration.

[0591]
10 Experimental Example 4B

Male 25-week—old Zucker fa/fa rats (Takeda Pharmaceutical
Company Limited) were acclimation bred in groups on CE-2 solid food
(CLEA Japan, Inc.) up to 12 weeks of age, thereafter on high-fat
diet D06110702 (LSG Corporation), with free access to food. At 25

15 weeks of age, the rats were grouped based on the body weight, blood
glucose level, glycated hemoglobin level and blood RBP4 level (5 per
group). Then, test compounds (Examples 16 and 17) were orally
administered at a dose of 10 mg/kg (sclvent: 0.5% methylcellulose
solution (3 mL/kg)) for 2 weeks. At 24 hr from the final

20 administration of the compounds, blood samples were collected from
the tail vein, and plasma was separated. Using the collected plasma,
(1) 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

25 Tosoh Corporation automatic glycohemeglebin analyzer (HLC-723GHbV
Alc2.2 or BLC-723G7GHLV Alc2.2), and (3} was measured using Hitachi
full-automatic analyzer (7070 or 7080}.

& 0.5% methylcellulcse solution (3 mL/kg) was orally
administered to the control group. The results are shown below in

30 meanzstandard deviation (n=5). In the following Table, glycated
hemoglobin change is obtained by subtracting the value before

administration from that after administration.
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[0592]

Table 4
RBP4 (pg/miL) glycated hemoglobin blood glucose
change (%) level (mg/dL)
control 19.04+5.4 0.78+£0.31 397.4438.2
Example 16 5.740.1 -0.5840.59 275.94£127.5
Example 17 6.0+0.1 -0.60£0. 38 255.44+106.7
[0593]

The compound of the present invention showed a significant
decrease in glycated hemoglobin and blcod glucose level in
correlation with a decrease in blood RBP4 concentration,.

[0554]

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.

[0555]
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 ameount 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 cobtained.
Industrial Applicability
[059¢€]

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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CLATIMS

1. A compound represented by the formula

CF, o
X

wherein

h
COOH

ring A is a pyrrolidine ring, an imidazoclidine ring, a
tetrahydrofuran ring, a 1,l-dioxidoisothiazolidine ring, each of
which is optionally further substituted by one substituent selected
from a C;s alkyl group and an oxo group;
ring B is a benzene ring optionally further substituted by 1 to 4
substituents selected from
(1) a halegen atom,
(2) a Ci¢ alkyl group optiocnally substituted by 1 to 3 halogen
atoms,
(3} a Ci¢ alkoxy grcoup optionally substituted by 1 to 3 halogen
atoms,
(4) a cyano group,
(S} an amino group optionally mono— or di-substituted by
substituent (s) selected from
(a} a Ci; alkyl group optionally substituted by 1 to 3 halogen
atoms, and
(b} a Cy4 alkylsulfonyl group optionally substituted by 1 to 3
halogen atoms, and
(6} a non-aromatic heterocyclylcarbonyl group optionally
substituted by 1 to 3 substituents selected from a C;.; alkyl
group optionally substituted by 1 to 3 halogen atoms; and
X is bond, O, CH,O, OCH,, CH;, ({CHs),, S, CH,S, SCH;, S(0Q), CHyS(O),
S5{0)CH,;, 5({0)., CH,5(0), or S5{0):CH;,
provided that
{2-0ox0-1-[3-{trifluoromethyl)phenyl]lpyrrolidin-3-yllacetic acid,
is excluded,

or a salt thereof.
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2. The compcund or salt of c¢laim i, wherein X is O, CH;O, OCH;, CH;, S,
CH,S, SCHs, S(Q) or S(0)..

3. The compound or salt 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 Ci.s alkyl group optionally substituted by 1 toc 3 halogen
atoms, and
{c) a Ci;-¢ alkoxy group coptionally substituted by 1 to 3 halogen

atoms.

4. The compound or salt of c¢laim 1, wherein ring A is a pyrreolidine
ring or a tetrahydrofuran ring, each of which is optionally further

substituted by one oxo group.

5. The compound or salt 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 Ci-s 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 0, CH;O, OCH, CH,, S, CH:S, SCH:, S{(0) or S(0),.

6. The compound or salt of claim 1, wherein
ring A is a pyrrelidine ring or a tetrahydrofuran ring, each of
which is optionalilly 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 opticnally substituted by 1 to 3 halogen
atoms, and
(c) a Cis alkoxy group opticnally substituted by 1 to 3 halcgen
atoms; and

X is bond.

7. The compound or salt of claim 1, wherein X is O, 5 or CHs.
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8. ({(38}-1~[3,5-Bis{triflucromethyl)phenyl]pyrrolidin-3-

ylloxy)acetic acid or a salt thereof.

9. ({i-[4-Chloro-3-{trifiuoromethyl)}phenyl]pyrrolidin-3-

yllsulfanyl)acetic acid or a salt thereof.

10. 3-{(2R,58)~-5~[3,5-Bis(trifluoromethyl)phenyl] tetrahydrofuran-2-

yl}propanoic acid or a salt thereof.

11, A medicament comprising the compound or salt of claim 1.

12. The medicament of c¢laim 11, which is a retinol binding protein 4

lowering agent.
13. The medicament of claim 11, which is an agent for the
prophylaxis or treatment of a retinol binding protein 4-associated

disease.

14. The medicament of claim 11, which is an agent for the

prophylaxis or treatment of diabetes.

15. Use of the compound or salt of claim 1 for the production of an

agent for the prophylaxis or treatment of diabetes.
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SEQUENCE LISTING

110> Takeda Pharmaceutical Company Limited

<120> HETEROGYCLIG COMPOUNDS
<130> 091383

<150> Us 61/129, 032
<151>  2008-05-30

<160> 9
<170> Patentln version 3.3

a2 1

211> 34

<212> DNA

<13> Artificial

220>
223> primer

400> 1
atatggatcc accatgaagt gegigtggee gote

210> 2

211> 387

<212> DNA

{13 Artificial

{2200
<223> primer

<400> 2
atatgepece goctacaaaa gegtitettite tgatetpe

T 3
<211> 35
<212> DNA
213> Artificial

<2205
223> primer

400> 3
atatggatcc accatgectt cteatecgtot getee

<210> 4

211> 38

<212> DNA

213> Artificial

<2205
223> primer

400> 4
atatgogegcc gotoattoot tggeatiget pacga

Q210> b

<Cl11> 26

<212> DNA

<213> Artificial

<220
223> primer

<400> b5
teggagetoct atataagcag agetog

(N

34

38

35

35

26



210> 6

<21> 28

212> DNA

213> Artificial

<2200
<223> primer

<400> 6
atatgaattc ttoctizegega ttegtgac

Al

211> 30

<212> DNA

213> Artificial

<220>
223> oprimer

<400> 7
atatgaatic caaaaggtit ctiictgatc

Q210> 8

21> 28

212> DNA

213> Artificial

220>
<223> synthesized oligonucleotide

<400> 8
aattccatca tcatcateat cactaggc

210> 9

211> 28

212> DNA

<213> Artificial

<2200
<223 synthesized oligonuclectide

400> 9
gocogectag tgatgaigat gatgateg

28

30

28

28
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