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-1- SPECI FI CATI ON ACTI VATOR FOR PEROXI SOMVE 5

PROLI FERATOR- ACTI VATED RECEPTOR [ FI ELD OF THE

| NVENTI ON) The present invention relates to an
activator for peroxisone proliferator-activated
receptor (PPAR). 10 [ BACKGROUND OF THE | NVENTI ON] As
for the peroxisome proliferatér-activated recep- tor
(PPAR), it is known that there are three subtypes
such as PPARa, PPARy and PPARS. --- Proc. Natl. Acad.

Sci. 15 USA, 91, p7335- Non- Pat ent
PO iR

Publication 1). Until now ~a %ription-activating
function, a glycem c index-depressing funﬁtirnk ah
l'ipid nmetabolism j 1.ng NGLI the like have
begn reported on Aggg&giggtﬁgé'%#R%%A%B%gr vari ous
conpounds. 20 FROLIiFERATCRE;ACTIVEBEDamTEEmK t ed t hat
GW 590735 (GSK), KRP-101 (Kyorin), and NS-220 _
(Roche- Ni hon Shinyaku) has a function as a sel ective
d¥agam st Taw ngveaTiopid nmet abol i smi nproving
function. --- J. Pharmacol. Exp. Ther., 309(3):970,
Jun. 2061PERGR Pat BRENPABN C&LRGRS 38 o). aFGivREPT for

yaroausopkabreealregheak%cagkiaedc 9@@@@@6& (pBaxh ng
dual agoni st functions for PPARy and PPARa are known.

For exanple, there are reports on KRP-297 ( Merck-

KyackeRobgbongi ngrt onTERrfbRiazol i di ndi one) _
derivatives, 30 Muraglitazar (BMS/ Merck) belonging to

non- T2p defi (he Pryesisane Pesddfpratar-eativazedetayep-
§B§S$FPQRP95?9315akﬁo%ﬁpfﬁé@”%ﬁgrgyakgetﬁgééogﬁggypes
sggguaSSPPARa, PPARy and PPARS. --- Proc. Natl. Acad. Sci.
USA, 91, p7335-7359, 1994 (Non-Patent Publication 1).

Until now, a transcription-activating function, a
glycemic index-depressing function, a lipid metabolism-
improving function and the like have been reported on
each subtype of PPAR for various compounds.

For instance, it has been reported that GW-590735

(GSK), KRP-101 (Kyorin), and NS-220 (Roche-Nihon
Shinyaku) has a function as a selective a~agonist having
a lipid metabolism-improving function. --- J. Pharmacol.
Exp. Ther., 309(3}):970, Jun. 2001 {Non-Patent Publication
2).

Further, various pharmacologically active compounds
having dual agonist functions for PPARf and PPARa are
known. For example, there are reports on KRP-297 (Merck-
Kyorin) belonging to TZD (thiazolidindione) derivatives,

Muraglitazar (BMS/Merck) belonging to non-TZD deriva-

-tives, and Tesaglitazar (AstraZeneca). These compounds

are represented by the following formulas:



OO N'uNH S F3C MO O KRP-297(Kyorin) O / \ O M
N~k N O COZH Muraglitazar.(BMS) M, OCO2H OO ~ ~
O/ OEt Tesagiitazar (Astra Zeneca) Further,

GW 501516 (GSK) having the following fornmu- la is
known as a PPARS sel ective agonist: NMe F3C S M
O-CO2H 5 Recently, it has been reported that the
above-nmenti oned conpound has been studied for the use
as a |lipid netabo- Ilsn}lnprOV|ng agent --- WD 01/ 603
(Patent Publication Ynore, it has been
reported that a_piy {ive (which is a
fibrate deri vat 01516 by :
i ntroduci ng mcphe B \ due into nethyl of
the thiazole ring) has a strong gl Ycenic.index -3-
depressing functi on grp=20Y y&HH) 59098 ( Pat ent

Publ i cati on
. 0 /[::r/ .
0. Me NJkO
O T
| J Coon

" Muraglitazai(BMS)

Me. .0
0

Tesaglitazar (Astra Zeneca)

Further, GW-501516 (GSK) having the following formu-

la is known as a PPARS selective agonist:

N Me
X
0" NCOH

Recently, it has been reported that the above-mentioned
compound has been étudied for the use as a lipid metabo-
lism-improving agent. --- WO 01/603 (Patent Publication
1). _ |

Furthermore, it has been repoited that a piperazine
derivative {which is a fibrate derivative derived from
GW-501516 by introducing a phenylpiperazine residue into

methyl of the thiazole ring) has a strong glycemic index-
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2), WD 02/67912 (Patent Publication 3): W CND F3C 41
31 S 0 CO2H The present inventors already filed patent
applica- 5 tions for conpounds having a thiazole ring
whi ch have.a transcription-activating function for
PPARS. --- WD 02/14291 (Patent Publication 4), WO

03/ 16291 (Patent Publication5), etc. The conpounds

of the present invention which are 10 represented by
tepreelsawgi fhnstianed FOWOUDQQSQDpBaﬂ@atéhk)Pabeication

 2$2 @ﬁeh?ygﬂggggﬂ?§%f§f6 H %%%%?P%L ngageare not de-

scribed in any of the aforenentioned publications. 15
[ DI SCLOSURE OF THE | N¥BWEI ON) The invention has an
object to provide conpQunds having the follow ng
formula (1) or (I1), h have an activating
function for peroxisé proliferator-activated

~receptor. 20 In one aspect, the invention resides in

conpounds havi ng thig‘ﬁiéomﬁng formula (1) or salts

( NDR~0R3 AX

The present inventors already filed patent applica-
tions for compounds having a thiazole ring which have a
transcription*activating function for PPARS. -~- WO
02/14291 (Patent Publication 4), WO 03/16291 (Patent
Publication 5}, etc. '

The compounds of the present invention which are
represented by the below-illustrated formulas (I) and
(ITI} are apparently different in structure from the
aforementioned GW-501516 and the like and are not de-

scribed in any of the aforementioned publications.

[DISCLOSURE OF THE INVENTION]

The invention has an object to provide compounds
having the following formula (I) or (II), which have an
activating function for peroxisome proliferator-activated
receptor.

In one aspect, the invention resides in compounds

haVing the following formula (I) or salts thereof:
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Rs R7 Z~ R n R4xR in which A represents CH or a

"nitrogen atony B represents an oxygen atom or C(R8)

(R9) in which 5 each of R8 and R9 i ndependently
represents a hydrogen atom or an al kyl group having 1
to 8 carbon atons; WL represents a bond, C(=0, or (-C
(R10) (R11) -)min which eath- of RLO and R

i ndependently a hydrogen or an al kyl group having 1
to 8 carbon atons and mis an inte- 10 ger of 1 to 3;
X and Y differ from eachRther, and each represents

an oxygen atom a sul atom a nitrogen atom or
CR12 in which R 2 rsents a hydrogen atom or an

al kyl group having 0 8 carbon atons; 15 Z1
represents a bond, an,@xygen atom a sulfur atom or
C(R13) (R19) in whicheach of R13 and R14

i ndependently repre s a hydrogen atom or an al kyl
group having 1 to 8jcarlbon atons; each of Rl, R2 and
R3 i ndependently repragents a hy- 20 drogen atom an
al kyl ‘grqup having,1 tlo 8 carbon atons, an al kenyl
group h&&#nggﬁxto arbon at®gns, amgal kynyl group
havi ng 2 th: Lar Xy group having 1
to 8 carbon afons,” alhg “lan #l kylg,gr oup hav-
ing 1 to 8 carbon at Fs whi bst4 5 wth a
hal o -5- gen atom an al koxy group having 1 to 8

Carﬁﬁn atonms which is substituted with a hal ogen
oM Hydroxyl, nitro, an acyl group having 2 to 8

carban A4EfEseds & or O QWP ReYeMG €m0 10 carbon

atons,- or a 5- or 6-nenmbered 5 heterogyclic groug;
B represents an oxygen atom or C{R®) (R°) in w ich

each of R® and R? independently represents a hydrogen atom
or an alkyl group having 1 to 8 carbon atoms;

W' represents a bond, C(=0), or (-C(R'®) (R*)-}n in
which each of R! and R’ independently a hydrogen or an

alkyl-group'having 1 to 8 carbon atoms and m is an inte-

ger of 1 to 3;

X and Y differ from each other, and each represents
an oxygen atom, a sulfur atom, a nitrogen atom,.or CR'? in
which R* represents a hydrogen atom or an alkyl group
having 1 to 8 carbon atoms;

7' represents a bond, an oxygen atom, a sulfur atom,
or C(RY) (R™) in which each of R and R% independently

represents a hydrogen atom or an alkyl group having 1 to

. 8 carbon atoms;

each of R', R? and R’ independently represents a hy-
drogen atom, an alkyl group having 1 to 8 carbon atoms,
an alkenyl group having 2 to 8 carbon atoms, an alkynyl
group having 2 to 8 carbon atoms, an alkoxy gfoup having
1 to 8 carbon atoms; a halogen atom, an alkyl group hav-

ing 1 to 8 carbon atoms which 1s substituted with a halo-



each of R4 and R5 independently represents a hydrogen
atom an al kyl group having 1 to 8 carbon atons, or an
al kyl group having 1 to 8 carbon atons which is
substi- tuted with a halogen atom .10 each of R6 and -
R7 i ndependently represents a hydrogen atom an al kyl
group having 1 to 8 carbon at®us, an al kenyl group
having 2 to 8 carbon atons, an al kynyl group having 2
yen8 ae&@fnboanabmgxyogran ahlawlm@r QURoN8VrakBBnlatBm8
carbon atons which'is suBstltuted with a halo-. 15
YEACHt by SHRETAtHEBPeYdhbs2ahalpoegerton, 1hYErEXY N

%HQEBeraﬁSQ@9§ gEB@p'HM@EBPOQ E%S%d§§rb8ncgﬁbmgouﬂgsaryl
having the follow n or nu or salts there- ;

RE2UPQhaviRg ﬁztengNgaRanRagomsN pr 2 5f pr\ 6- membéred
5 g%%égggggIl%}ﬁgbgg in which W2 represents a bond,

presents an oxygen atomor a
sul f ueaghont RG- a@@dh éndrpendRat IandeRz®sents a hydrogen

%Bﬁpeﬁﬂeﬁiwi §95§Eseﬂ5§lﬁ‘g gd‘c89§”c§£8 EPﬁkaBr an
group havrn 0 8 carbon”a an—al'’kenyl gf oup
hakiyhgy2otp Bavanpoh abofscaahoal kyops whiobpibavubhgt2-

18c84°R1 PR, 3L Q1B e ANa BLIPXY group having
10 each of R® and R” independently represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, an |
alkenyl group having 2 to 8 carbon atoms, an alkynyl
group having 2 to 8 carbon atoms, or an alkyl group hav-
ing 1 to B carbon atoms which is substituted with a halo-.
15 gen atom; and
n represents an integer of 1 to 5. _
In another aspect, the invention resides in com-

~» pounds having the following formula (II) or salts there-

of:
R22
| =
2
4 )
f ol
R2! BT // COgH
\@—'( l e : R24><R25
O
20
' in which

W? represents a bond, C(=0), or —-CHp;

7 represents an oxygen atom or a sulfur atom;
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51 to 8 carbon atons, a hal ogen atom an al kyl group

hav- ing 1 to 8 carbon atons which is substituted with

a hal o- gen atoms, an al koxy group having 1 to 8

carbon atons which is substituted with a hal ogen

atom hydroxyl, nitro, an acyl group having 2 to 8

carbon atons, an aryl 10 grotf-having 6 to 10 carbon

atons, or a 5- or 6-nenbered heterocyclic group; each

of R24 aahd olizﬁaZipotéﬁem@nWy imeRieseRhs 1§ heghescges a
n1 an al k rou haV|n 1 to 8 carbon atons, or
d&Pﬁ?P g6 &p %QV| ¥ 06 §Pb§@B&Hgaﬂoﬁ€ fhragbpy atoms,

sbal1kengll bbeg Wakiing hakeden Ateeh bRoakl | bnaRokhey:

aspect, the invention resides in an activator for

ﬁé'Pb‘i’u §8/aDFr 61 tPePac8rPaBt PFANEd RBCABKEKY SRR ARMENY

a ¢empoendreh %Q%m%orﬁuh§§ogbh At ofnl, | hndg 1801 SIEQu hav-

ef fective conponent. 20 [ PREFERRED EMBODI MVE %

ERVERTEONE tFﬁébpﬁvéﬁpménwhs cleder sybathENER] Wlﬁbt ai halo-
t r a e h k S

ol el oo e rone Tar R, R0 acTRBMRatong

Rppich25sRgubryitREEOd Rllh Rlﬂalesnaﬁdom14hvdcbaEé,

et byl : afl pr; BL gg' Ra{éﬁgrggghbﬁbeg%o{lhale%éna{l aryl

t-buty es o
grgupshhawngg62tpole carbon aabtoss boraRl- &2, 6RBemREred
PE QEHHd éhg and allyl. 30 Exanples of the
yny group 2 to 8 carbon atonms for Rl, R2,

R3, Reaahdoam‘r"‘n@m@d@ brmwdenmmmmnuma hydro—
Bh o HE S R b RSkt BonlZ o
aﬁoplbpbxgrobpthaylng but@X& carbuhoayom@eﬂhytbxysa@mb—
stituted with a halogen atom

In still another aspect the invention resides in an
activator for peroxisome proliferator-éctivated receptor
containing a compound of the formulas (I) or (II) as aﬁ

effective component.

[PREFERRED EMBODIMENTS OF THE INVENTION]

The invention is described below in detail.

In the formula (I), examples of the alkyl groups
having 1 to 8 carbon atoms for Rf, rR?, R®, R% R%, RS R,
rR?, R%, R!?, RM™, R, R® and R include methyl, ethyl,
propyl, isopropyl, butyl, i-butyl, t-butyl, pentyl and
hexyl.

Examples of the alkenyl groups having 2 to 8 carbon
atoms for R', R?*, R’ R® and R’ include vinyl and allyl.

Examples of the alkynyl groups having 2 to 8 carbon
atoms for R', R?% R? R® and R’ include propargyl.

Examples of the alkoxy groups having 1 to 8 carbon

atoms for R, R?, and R® include methoxy, ethoxy, propoxy,
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hexyl oxy. Exanpl es of the hal ogen atons for Rl, R2,
and R3 in- clude fluorine, chlorine, and bromne. 5
Exanpl es of the al kyl groups having 1 to 8 carbon
atonms which are substituted with a hal ogen atom for
Rl, R2, R3, R4, R5, R6, and R7 include nethyl, ethyl,
propyl, isopropyl, butyl, ant-t-butyl which are
substituted with 1 to 3 hal ogen atons such as
filswpriopex ye hbortions, areéuloxkr, or-Bet oRkef @ened13%§ and
%{lfluoronethyl chl oronet hyl, 2- chl oroet hyl,
SYdREEthyl , and 2-flouroet hyl . Exanples of the
al koxy.xgnpups bavichg hateg8nCarbeRr rat-ORs, V\@f' Chl & in-
substltuted with a hal ogen atomfor Ri1, , and R3
Crergaét H@FHB?y,c@#ﬁékﬁerpﬁﬁﬂo?§0m9§8propoxy, 15
but oxyxaRpdet- Bt oX% WhkGh areupubsbiiubed wot B &akeoé

hal ogen at ons such as fluorine, chloriné, and bron1ne

- Bremar MBACHr arer PRPEbLEHEERY Mok}, achrépeRBt BYPBX§OL 2R,

Rh|0§be&$y|9¥y RD- Qﬁﬁﬁ@?tBMEQﬁMe ﬁeéhglf'eeﬁggthgkggyl
nples of the acy groups havin
AEBRECPHE - RRUTLRE, apBdRE- bn@v&d@ha@bt§reaﬁdbpt®pubﬁ@|w1th

Exeapheﬁapéﬁéh eaxg ggeﬂpé hgxuaglﬁeto %goseﬁgono?d

at ons I nc enyl
Phembneor BrﬁﬁﬁneeédahetErgﬁyubromgthups chboréﬁetﬁ&ﬂ, 2-

s BTl bl 2 Ui mlentl ), e

gro aV|ng carbon atons, ken
groupEXh@Nl@@ @ft th8 ghkboy atrouss havkygyl goo&psarbon

| h
Peznaiip 8 eetbon ok, plipy aloute, neving T i
RO 8H¢hﬁﬁomnaﬂuds whmhbxg;eeshbxyutpkeﬂowwthlaoﬁ@opoxy,‘

%c grazrtlé)u st {f %d‘%\f S%P%Zl%% %l%l?%?r?c‘ﬁr 2]5<

hatogsn aicyths gsweipsahafingr 2nép Enler hos, a&ﬁmﬁbrémbﬁe.
Preferred are trifluoromethyloxy, chloromethyloxy, 2-
chloroethyloxy, 2-bromcethyloxy, and 2-flourcethyloxy.

Examples of the acyl groups having 2 to 8 cafbon
atoms for R', R® and R® include acetyl and propionyl.

Examples of the aryl groups having 6 to 10 carbon
atoms for R', R? and R® include phenyl.

Examples of the 5- or 6-membered heterocyclic groups
for R, R? and RS include pyridyl.

In the formula (II}, the alkyl groups having 1 to 8
carbon atoms, alkenyl groups having 2 to 8 carbon atoms,
alkynyl groups having 2 to 8 carbon atoms, alkoxy groups
having 1 to 8 carbon atoms, halogen atbms, alkyl groups
having 1 to 8 carbon atoms which are substituted with a
halogen atom, alkoxy groups having 1 to 8 carbon atoms
which are substituted with a halogen atom, hydroxyls,
nitros, acyl groups having 2 to 8 carbon atoms, aryl

groups having 6 to 10 carbon atoms, and 5- or 6-membered
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groups having 6 to 10 carbon atons, and 5- or

6- menbered -8- heterocyclic groups for R21, R22 and

R23 can be those de- scribed for Rl, R2 and R3 in the
formula (1). In the formula (11), the al kyl groups
having 1 to 8 5 carbon atons and al kyl groups havi ng

1 to 8 carbon atons which arf%e substituted with a

hal ogen atom for R24 and R25 can be those descri bed
ﬁ@meﬁécand1§5grnuphefbmrHﬁiaEfF)an&tR@hQthbbethOBedde—

%Egtﬁgé Fﬁrtge f%ﬁ E%$F§o%§% %Qr%ﬁaﬁsgg&hed to the

benzene ring or the like in nunbers of 1 to 3 in
whi ch thg or dlffe ent %rougs can be attached to
the safe P?nggre%éﬁp|é£ of “PRedplét eFFaUPEohpBiRdst of O 8

thebbnveabmenanarelegt t;@ba sbabewngli £d) 8Therbon atoms
Kgnpounds of the f and their salts ip V\/h|ch25

§hcﬁF3réuBFEFEPFES Wf59 #heaéeﬁﬁauﬁaemo?OFhE

tenmgkatchbie aéchQH@@UEQ§ Rofaﬁé)ﬁ%QQNQhea@@thQEr
salts_in which is an oxg% atqhtare Qreferred 20

(3) ThE E%ﬁﬁ%ﬁnﬁe BPtedet R1pnck Re tBnpoaniernula
Qt)(&%dORﬂ£2h?aQ9%fzﬁangnt@ﬁérféeh&§al@zt@legnvg is a

bond are preferred. (4) The conpounds of the fornmula
tFrachpe Eenﬁeenlaenzeme(q}n@rot habbike bmdieResrs of 1

23 85:hMEENENE Lanaeoive, 2Bcbene grolis Qe |

preferred. (5 he conpounds o _
ebhpeedsto of ?1$am@ ¥¥W)gabove, and their salts in

whi ChadeRBild Of ecndi {{Erented! OMSATHALIDETAOC EAGKE s on

i's an oxygen atom a atomor a nitrogen
are pelefepreld. bgboy 6) The conpounds of the fornula

(1), %f? GPH@ogaﬂgounds of the formula (I) and their
salts in which A is CH are preferred.

{(2) The compounds of the formula (I), the compounds

~of (1) above, and their salts in which B is an oxygen

~atom are preferred.

{3) The compounds of the formula (I), the compounds
of (1) or (2) above, and their salts in which W' is a bond
are preferred.

(4) The compounds of the formula (I}, the compounds
of (1) or (2) above, and their salts in which W' is methy-
lene or C(=0) are preferred.

(5) The compounds of the formuyla (I), the compounds

cof (1) to (4)'above, and their salts in which X and Y are

different from each other and each is an oxygen atom, a
sulfur atom-or a nitrogen atom are preferred.

(6} The compounds of the formula (I), the compounds
of (1) to (4) above, and their salts in which X is a sul-

fur atom and Y is a nitrogen atom are preferred.
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of (1) to (4) above, and their salts in which Xis a
sul- fur atomand Y is a nitrogen atomare preferred.
-9- (7) The conpounds of the formula (1), the
compounds of (1) to (6) above, and their salts in
which Z' is an oxygen atomor a sulfur atom are
preferred. (8) The conpounds-®f the formula (1), the
compounds 5 of (1) to (7) above, and their salts in

whi ch R}, p2ecardmpBanidadeperéentdotmud aa (Rygr Qgencaruemmds
an IkyI group having 1 to 8 carbon atons an_al k

Godd & i§)2 06V Carc BB Lt e -San alRELR & oiip 30

lawgegr bbb 8:car kon ratkoRk ond arRalkegeR 2kem an al kyl
group having 1 to 8 carbon atoms 10 which is

subst i{Bdt ed DRI CRROHAPSgEA Ahemfosmuda dEkexfhegreupounds
Raving 1.tQ78 qapben ahgney 'C@a'l%ssﬂﬁsgrhtru}leﬁl V\AI I?md

a.ha Iogen atomare preferre he “conpounds 'of

R3r hudepengenthe cen@dluyréleogem f(lilfymt oat 8§lbjobveromdlav1ng
thel.r 5s n h C _
}n gpgn S%?Oh F?gggh ?ogeﬁgg§on9é?u§egﬁ§?ngrg to 8 car
pref etrad. @moplkhaycgﬁpoyndevmhgtﬁetbanuhath)atOMe, a

of (1 0 nd.theip sal in
BATeREaaaR ot 2hehakdtrdtoRckaalh 1 PPL 8 2hshPa g hons
ahophoksapubkkykuldgwodtp aahamggentatamcaoboanaabhsxy

BEE-BLRSSRT, LA Do SRTIERE:, Bkt B (il
wmthhachamogES ahomntegeprofePred.4 are preferred
(12) 198, “RROUDIB Bhable PRTUES UL 0P, SO Zopmqumas
nf i(s %) 2tar ¢spr eberepdand 18heThesadopoundsh 0Eht &gch of R?
31;1% i%rw(eq[er;%ed? ednglhflfs asﬂ3}ci?’rc§£er¥halltcolqrn Vgr Ixr?et%yl?l.o are
preferred.

(10} The compounds of the formula (I), the com-
pounds of (1) to (9) above, and their salts in which each
of R® and R’ independently is a hydrogen atom or an alkyl
group having 1 to 8 carbon atoms are preferred.

(11) The compounds of the formula (I), the com-

pounds of (1) to (10) above, and their salts in which n

is an integer of 2 to 4 are preferred.

(12) The compounds of the formula (I), the com-
pounds of (1) to (10} above, and their salts in which n
is 2 are preferred.

(13) The compounds of the formula (II) and their
salts in which W’ is a bond are preferred.

{14) The eompounds of the formula (II), the com-
pounds of (13} above, and their salts in which R?, R?*? and
R*? independently is a hydrogen atom, an alkyl group hav-

ing 1 to 8 carbon atoms, an alkenyl group having 2 to 8

- carbon atoms, an alkoxy group having 1 to 8 carbon atoms,

a halogen atom, an alkyl group having 1 to 8 carbon atoms



(14) The conpounds of the formula (I11), the com 30
pounds of (13) above, and their salts in which R21,
R22 and R23 independently is a hydrogen atom an

al kyl group hav- ing 1 to 8 carbon atons, an al kenyl
group having 2 to 8 carbon atons, an al koxy group
having 1 to 8 carbon atons, -18-hal ogen atom an al kyl
group having 1 to 8 carbon atons -10- which is

SuasH tiut edbeittifud calvagen s2atheMogdn af odl, KLY andkeUBxy
having 1 to 8 carbon atons which is substituted wth

Qrﬁépoééﬂl§ﬂo&l§Pe 8pCefbPRedtomesyiike domsgnadd tyked

tRenf or mahagh! hitohh@reopraFepourds of (13) or (14)
above, and their salts in which each of R24 and R25
i ndepdi@ént Tisi §OBPRyAASgER ahemisrmugat Hyil) ar he com-

poehesr e¢ (The egﬂnqundabeeeth%nun%?%&'Ogaw@ECQna&ﬁhch
represent gqé fornmul a can eln
eoch 6f R p h@@@m@@d%@tly hg ceptadliessal ator uzh

ﬁétﬁgﬁagke g@%it salls, e.g., salts of sodium

pot assi um a |uﬁ1 The conpounds of the invention
can béhencpheoopte- cfakthy aovewsibor mbichndrenreheesented

b rﬁhgff?Ehhﬁé'(&Z°H§r II?uggna%eC%gngnd%og& 8¢ a phar-
racemc form or onetric’ i soners Such-§s compou
mﬁcalog$ca®ﬁytaansptobhe Ehétscheahsaéoalkymnhmstslof

LEe 7 Hebrar 8 bel 6 SS EdipolRag oF SPha Fof REFATT )
in whifbh Zémpsuadsoxygehe 20vahodpnR2anHbE- ik HadoH -
ggilycéét¥véA%ogms, and in the form of optical isomers
such as compounds of a racemic form or geometric isomers
‘such’ as compounds of a cis— or tranms form. |
Thé schemes for synthesis of the compounds of the

invention having the formula (I) are illustrated below.

[Compounds of the formula (I) in which 2! is an oxygen

atom]




10

R NR3 (a) -11 R N-W @~-C2R R R4 R5, base O
BH(d RE 7R3 n(c) R NW/ "~ ZR hydrolysis X
\RARS-R3 (0) Y gRrRC R NN W' e 1\)1 0 O2H
XRIRE R6ERTRZN 5 1n the above-illustrated

|
formul as, each of QL and @2 represents a hal ogen atom
such as chlorine, R representid—- a | ower al kyl group
such as ethyl, and A, B, X, Y, W, R, R2, R3, R4,

R5, R6 and R7 are the sane as those described 10
her ei nbef ore. The conpound of the gornula (c) can be

obt ai ned by 1_<:)y
' N-vw QA_ _COR
‘ _ R;:><:R§ - base

R‘\m ¥ (d) _
| &j‘(}? \>/°“

(0

hydrolysis

" In the above-illustrated formulas, each of Q! and Q2
represents a halogen atom such as chlorine, R represents

a lower alkyl group such as ethyl, and A, B, X, Y, W, R%,

‘R?, R?, R%Y R® R® and R’ are the same as those described

hereinbefore,
The compound of the formula (c¢) can be obtained by

reacting a compound of the formula (a) and a compound of.
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20

reacti ng a.conpound of the fornmula (a) and a conpound

-of -12- the formula (b) in a solvent such as THE whi ch

is inert in the reaction. Then, a conmpound of the
fornmula (c) is reacted with a conpound of the fornula
(d) in a solvent such as ace- 5 tone or 2-butanone
which is inert in the reacti-d@-in the presence of
pot assi um carbonate, to give a conpound of the
fidremfAcern(ug)a. (Fe icompeoideaft theh rseMHFORhE epr esenhedt
_ formyla (f) can be obtained by subjecting a
(?L)(glnpgﬁﬁen&eoafcr{%fél't( h)e formula (e) to hyérol sti S usigng
:Ci t hi lmnelmydraoﬁodxﬁoghd Elﬁethiekff_orﬁqu(l@rrn@qm(jigo&egeged with
ornul a [ i.s t starti.n conpound can be
5bf§¥ﬁ@3%%%O&Eé%ﬁeﬁ8ﬁm9ﬁﬁuégﬁa9€gawéﬁggﬁpt FYGht ABspSe
abon8t art 2rgpuCanpasndhith] iR @hdRt Yn theCAXctEMNR) knPBhe
nHC/AcOH RRC O (1) 15 RL C R3

g%eg%¢cell% 2) Cg iu !
C2EYPCCOAt PEHASELUR3FAFROPRESH oFRUPAYS R FepPeyedt 8T
@hlkeowermal kyl(egr oup
The compound of thé invention represented by the
formula (f) can be obtained by subjecting a compound of
the formula (e) to hydrolysis using lithium hydroxide or
the like. |
A compound of the formula (a) which is the starting
compound can be obtained in the below-illustrated manner.

[Synthesis of Starting Compound (1)]

R{\ OTHP
N Y.
o (0

A X7 ™(CH)-Qs

| (2)

2)
HC1/AcOH -
R{\ - Cl R’
XN ) za
30, G
A X7 ™MCHy)
o)

(3

In the formulas, R represents a lower alkyl group
such as ethyl, Bn represents benzyl, THP represents
tetrahydropyranyl, J represents an intéger of 1 to 4, ¢°
represents a halogen atom such és chlorine, and A, X, Y,

R!' and R are the samé as those described hereinbefore. -
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such as ethyl, Bn represents benzyl, THP represents
tetrahydropyranyl, J represents an integer of 1 to 4,

. @B 20 represents a hal ogen atom such as chlorine, and

A X Y, R and R3 are the sane as those descri bed
her ei nbefore. -13- A conpound of the formula (3) can
be obtained by reacting a bedZyl acetate ester of the
formula (1) and a conpound of the forrmula (b) in a
sol verdt uglvras! THE thehifolrmivsla et dam H&eomaahleanbyn

t I C f bas suc um xi d and
gﬁgéu ngﬁfﬁg hgce§§3F Qﬁ 5ﬂﬁ 5h¥ ula ?7 and a

m@rommﬂatqfomhebmmhlel i{Bi) natn @n,soanfént such as THF
hl.orine-repl cenen% of O THP usi ng _hydrochl oric ac-

Fg etioc *4E5E. 110 P8y AERESTIE o SRRt PRESEBRBoRAG base

'®&bh aR sOBHRm Rydro@iRe( CHAN %h@HOsubgbgtgﬁa Ehé4}e§ﬁlt—

OTHP R3_ bill an ~AX§ )
ﬁﬂpcﬁé‘P%&fﬂaﬁ% ECRERGREF RN bengml- eAl(nep@ykﬁny prgt

@hlorine-replacement of O-THP using hydrochloric ac-

id/acetic acid.

[Synthesis of Starting Compound (2)]

OTHP

R’ fcrrz) .‘~CHO

/é,_ (5) R

—OBn _ -

(4)

i

rRP
~
]f /—?—OBH
(CH,) -CH=CH

(6)
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R C R3 HAO/AcOHi Y -- ( O ~~ OH A X (CHz) krz
kkl (8) OIn the fornulas, Bn represent benzyl, THP
represents tetrahydropyranyl, k represent an integer
of 1to 3, and 5 A X Y, RL and R3 are the sanme as
t hose descri bed here- inbefore. A vinyl conmpound of
the fornmula (6) can be obtathéd by subjecting an

al dehyde compound of the forrmula (5) and an.

acet ophenone conpound of the fornula (4) to an aldo

10 condensation reBction in BPpresence o; a base. A
phe- nol conmpound opstbhe ¥Qrrul a (7) can Be obtai ned
bgb %%dlfg%@Eﬁﬁg?h ;Eﬁy(C} npound of fornul a (6)
to reac- tions of r ti EhbLs i i ety and
benzyl - elim nation. Thus obtai ned
formula (7) 15 can be subjecte )to ® reaction with
hydrochl oric ac- id/acetic acid’to give a conpound of
the forrmula (8). The conpounds (1) or (I1) of the

i nvention can be prepared by the aforenentioned
synthesi s processes, the bel ow nentioned worKki ng
exanpl es, and with geference tp 20 the aforenentioned
patent publications ®ynd other jpublica- tiogs. -15-

Exanpl es Hof /4J08 coan?n S he invent]j are set
0

o]

forth i n~the—fottow a : %1) Compo H
represented by the f owing f&FRERA: 51 3

() °©°

In the formulas, Bn represent benzyl, THP represents
tetrahydropyranyl, k represent an integer of 1 to 3, and
A, X, ¥, R' and R® are .the same as those described here-
inbefore. _

A vinyl compound of the formula (6) can be obtained
by subjecting an aldehyde compound of the formula (5) and
an acetophenone compound of the formula (4) to an aldol
condensation reaction in the presence of a base. A phe-
nol compound of the formula (7) can be obtained by Sub—
jecting the vinyl compound of the formula (6) to reac-
tions of reduction of its olefinic moiety and benzyl-
elimination. Thus obtained compound of the formula (7)
can be subjected to a reaction with hydrochloric ac-
id/acetic acid to give a compound of the formula (8).

The compounds (1) or (II) of the invention can be
prepared by the aforementioned synthesis processes, the
below-mentioned working examples, and with reference to
the aforementioned patent publications and other publica-.

tions.
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43~ 16 RAXR5 5 6 5

6 2 W i NCND 2 R3 32 \ O

R2, R3, R4, and R5 is
Ta

2

R1
O 5 in which each of W Z, R1,
that set forth in Tables 1 to 3.
R3 R4/R5 15 bond 0 4-CF3 4- Owe
4-CF3 4-Owve 2-Me HH bond

10 ble 1 WZ R1L R2
-Me Me/H bond O
-CF3 4-Owve 2-Me Me/ Me

0
‘bond 0 4-CF3 3-OMe 2-Me Me/ M bond O 4-CF3 4-CF3 2- Me

Ve/ Me 20 bond O 4-CF3 4-Me 2-Me Me/Me CH2 O 4-CF3
4- Ove B2op1ms) W€ toeo compogmglss cViEhe- MavkbLNenbend Get

Aok an%erMilN%N% t%%le’sﬁ Table 2 WZ Rl RZ R3

R4/R5 5 bond 0 4- CF3 “Mé Me/Me bond O 4-CF3
44 Prcgmwﬁunﬂﬁwﬁepﬁéﬁen@ed Op3 t3e4fOVBORiNG Kbkib1i0
bond 0 4-CF3 4-OEt 2- Me Me/ Me

4 R

s

R1

in which each of W, z, R', R* R?® R and R® is that set
forth in Tables 1 to 3.

Table 1

Wz | R R? R3 RY/R
bond 0 4~CF3 4-0OMe - 2-Me Me/H
bond O 4-CFy 4-OMe 2-Me . H/H
bond 0 4-CF5 4-0OMe 2-Me Me/Me
bond 0 4-CF5 3-0OMe 2-Me Me/Me
bond 0 4-CF4 4—-CF4 2-Me Me/Me
“bond © 4-CF; 4-Me 2-Me Me /Me
 CH, © 4~CFy 4-0OMe 2-Me Me /Me
C=0 0 4-CF5 4-0OMe 2-Me Mé/Me
bond 0 4-CF5 2-0OMe | 2-Me Me/Me
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bond 0 4-CF3 4-Ove H Me/Me bond O 4-CF3 4-CCF3 2- Me

Me/Me  bond O 4-CF3 4-Q Pr

2-Me Me/Me bond O 4-Me

4-Ove 2-Me Me/Me 15 bond O 4-CCF3 4-QOwve 2- Me Me/ Me
Table 3 20 WZ R1 RZ R3 R4/R5 25 bond 0 4-Owe 4-Owe
3-Me Me/Me bond O 4-Cl1 4-Owe 3 Me Me/Me bond O 4-CF3

4- Ove 2-allyl

Me/ Me  bond s 45CF3 4-Ove 2, 3-Me Me/ Me

bond s 4-CF3 4-CF3 3,6-Me Me/Me 30 bond s 4-CF3 4-i Pr
2-Et Me/ Me C-OS4|\/e4dvebheca|veuve C=0 S 4-Me

4O Pr 2= Ne Ve H—35—=17=—(2)Conpotmnds—represent-ed—Dby
the follow ng fornul a; R2 4 53 62CN 3 N2R 3
2 0~ W3~ 6ZRAXR®2H R~ 5 6 5 @& in whicR’each of X!/g®
Y REGR—RS—FR4—antd—R5—+s—+hat—set
bond 0 4-CF4 4~F 2-Me Me /Me
bond 0 4-CF, 4~-iPr 2-Me Me/Me
bond 0 4-CF4 3, 4-0Me 2-Me Me/Me .
bond 6] 4-CF4 4-0Et 2-Me Me/Me
bond 0 4-CF4 4-0Me H Me /Me
bond O 4-CFs 4-0CF;3 2-Me Me/Me
‘bond 0O 4-CF3 4-0iPr 2-Me Me/Me
bond © 4~-Me 4-0OMe 2-Me Me/Me
bond 0 4-0CF; 4-QMe 2-Me Me/Me
Table 3
W z R? R? R RY/R®
bond 0 4-0OMe 4-0OMe 3~-Me Me/Me
bond © 4-C1 4-OMe 3-Me Me/Me
bond O 4-CF;3 4-OMe 2-allyl Me/Me
bond 3 4-CF4 4-0OMe 2,3-Me Me/Me
bond S 4-CF3 4-CFy 3, 6-Me Me/Me
bond 3 4-CF3 4-iPr 2-Et Me/Me
C=0 S 4-Me 4-0OMe 2~-CL Me/Me
C=0 S 4-Me 4-0iPr 2-Me Me/H
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in which each of X, ¥, R', R?®, R’ RY and R® is that set

forth in Tables 4 and 6.

Table 4

RY/R5

10

Me/Me
Me/H

2-Me

4-0OMe
4-0OMe
4-0OMe
4-OMe

4
4

4-CF,
4 -Me

2-allyl
2-0OMe
2-C1

2
2

H/H
Me/Me
Me/Me
Me/Me
Me/H

4-0CF5
4-Cl.
4-CF;
4-CF3

© 4-Me

CH

15

-Me

OMe
CF3

CH

o-Me

r

2=allyl -

2~-0OMe
2-Cl

4-CF3
4-CFy
4~CF;

H/H
Me/Me

4-0CF,
4-Cl

CH

20




10

15

20

25

30

35

O N4-CF3 4-Cl 2-Me Me/Me N O 2-0OH,4-C 4-Cl 2-allyl
Me/Me 30 NS 4-0OCF3 4-Cd 2-Ove Me/H CH S 4-C1 4-C
2-C1 Me/Me S CHA4-CF3 4-d 2-Me Me/Me 35 -19- (3)

Conpounds represented by the following fornmula: Owe
X (CH)n 460

(NN 2 32NR3 xd4 3 7Z~-GRH R5 6
in which each of X, Y, Z, RI}BRS, and n is that set
forth in Tables 7 and 10. 5 Table 7 10 XY Z Rl R3 n
S N bond 4-CF3 H2 S N bond 4-OCF3 H 3 15 S N bond
4-M H4 S CH bond 4-OM 434 & CH bond 2,4-C1 H3 S
CHdbond. 4-CEFE3 H4_ 0 N bond 4- 3 H2 20 0 N bond
4-Me H3 -20- Table 8 5 XY ZRL R3 n
X Y R - R? R* RY/R
S CH 4-CF3 4-CF5 2-Me Me/Me
0 N 4-CF;  4-iPr 2-Me Me/Me
N 0 2,4-Cl 4-1iPr 2-allyl H/H
N S 4-OCF; 4-iPr 2-allyl  Me/Me
CH 4-cl 4-ipr 3-Cl Me /Me
S CH 4-CF3 4-iPr 2-Me Me/Me
0 N 4-CF3  3-OMe 2-Me H/H
N 0 4-Me 3-OMe 2-allyl Me/Me
N S 4-0CF; 3-0Me 3~0OMe Me /Me
Table 6
X Y R R? R RY/R®
CH S 4-C1 3-OMe 2-C1 Me/Me
CH 4-CFs 3-OMe  2-Me H/H
N 4-CFsy 4-C1 - 2-Me Me/Me
0 2-0H,4-C1  4-C1 2-allyl Me /Me
N S 4-0CF5 4-C1 2-0OMe Me/H
CH s 4-Cl 4-c1  2-c1 Me/Me
S CH 4-~CFy 4-C1 © 2-Me Me/Me
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in which each of X, Y, Z, RY, R} and n is that set forth

in Tables 7 and 10.

Table 7

10

4-CF5
4

bond
bond
bond
bond
- bond
bond
bond
bond

H

~0CF;

4-Me

15

H

4 -OMe

CH
CH
CH

2r 4"‘Cl
4-CF5

H

4-0CF5
4-Me

20




(NN N 325R3 4~~~ Y~6 RL 5~ (CH2)n Z~-C02H 2
which each of X, Y, Z, Rl, R3, and n is that set

%

10

15

20

25

© 30

35

in
forth 20 in Tables 11 and 14. -22- Table 11 5 XY Z
RLRBn S Nbond 4-CF3 H2 S N bond 4-OCF3 H3 10 S
N bond 4-Me H4 S CH bond 4: H2 S CHbond 2,4-Cl1
H3 S CHbond 4-CF3 H4 O bond 4-OCF3 H2 15 0 N
bond 4-Me H3 20 Table 12 XY Z RL R3 n 25 O N bond
4-Ov H4 S NCH2 2,4-C1 H2 S NCH2 4-CF3 H3 SN
CH2 4-OCF3 H4 S CH CH2 FfMegH 2 30 S CH CH2 4-Me H
3_SCHCH2 4-C1. HA4 S N bond 4-CF3 2-Me 2 35

X Y Z ~ R! R3 n

O N bond 4 ~-OMe H 4

S N CH, 4-C1l H 2

S N CH, 4-CF5 H 3

5 N CH, 4-0CF; H 4

S CH CH, 4-Me H 2

: S5 CH CH, 4-0OMe H 3
S CH CHs 4-C1 H 4
5 N bond 4-CF3 2-Me 2
Table 9

X Y 7 Rr! R? n

S N bond 4-0CE B—Me 3

s N bond 4-Me 2-Cl 4

5 CH bond 4-OMe 2-F 2

S CH bond 4-c1 2,3-Me 3

3 CH bond 4~CFy 2-Ome 4

0 N bond 4-0CF; 3-Ome 2

0 N bond 4-Me 2, 6-0Me 3

0 N bond- 4-0OMe 3,5-0OMe 4




-23- Table 13 5 XY Z RL R3 n S N bond 4-0CF3 6- 3

Ve
S N bond 4-Me 2-C1 4 10 S CH bond 4-Ow 2-F 2 S CH
bond 2-0OH,4-ClL 2,5-M 3 S CH bond 4-CF3 2-One 4 O N
bond 4-0OCF3 4-Ov 2 O N bond 4-Me 5-Ore 3 15 0 N bond
4-Ove 6-Ove 4 20 Table 14 Xzirz RLRBn 25 S N CHz

4-Cl 2-Me 2 S NCHZ 4-CF3 6 lyl 3 S N CHZ 4-OCF3
2-CL 4 SCHCHZ 4-Me 2-F 2 S CHCHZ 4-Ove 2,4-Me 3
30 SCHCH 4-d 2-Owe 4 (5) Conpounds represented
by, the following formul atapie- 10---- - v
=24 4 R2. .53 6 /[ 2 CNlI 3 N2 RFEF3C ~~ Q37 CO2H 4
16 RxR5 5 CH2
5 X Y Z R! R’ n
S CHs . 2,4-C1 2-Me 2
S CH, 4-CF3 3-Me 3
- 10 S CH; 4-0CF4 2-Cl 4
S CH CH 4-Me 2-F 2
) CH CHy 4 -0OMe 2,3-Me 3
5 CH CH, 4-Cl 2-0OMe 4
15

(4) Compounds represented by the following formula:

3 5 R
Vi f ZK 6
/ X (CHgn A —z._coH
3
0

in which each of X, Y, %z, RY, R}, and n is that set forth
20 in Tables 11 and 14. | |
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in which each of W Z, R2, R3, R4, and R5 is that set
forth in Tables 15 and 16. 5 Table 15 10 WZ R2 R3
R4/R5 bond 0 4-Ov 2-M Me/H bond 0 4-Owe 2-C1 HH
15 bond, 0 4-Ove 2-Me Me/Me bond O 3-Owve 2-allyl

Me/ M bond 0 4-CF3 2-Me Me/ bond 0 4-Me 2-Me Me/ Me

CH2 0 4-Ove 2-Me Me/Me 20 C=0<0 4-Ove 2-Me Me/ Me - 25-
Table 16 5 WZ RZ R3 R4/R5 bond 0 2-Ove 3-Me Me/ Me
bond S 4-F 3,5-Me Me/ Me 10 bond O 4-iPr 2-Me Me/ M
bond 0 3, 4-Ove 2-Me Me/ MerzBoepd($ 4-OEt 2-Me Me/

bond 0 4-Oe H Me/Me  bond 0 4-QOCF3 2-Me Me/ Me 15 bond

0 4-Q Pr 2-Me Me/Me The pharnacol ogi cal effects of
the igvention are dey scribed hel ow. 20 Eer

determ ni ng PPAR activating effects of the com poﬁnds

according to the invention were neasured by the

[ SLo¥ng, fELhod: Agbageptor gpgession glasmd

expr essi onNpl asm d $phd8 4-0CF5 H 3

S N bond 4-Me H 4

CH ' bond 4-0OMe H 2

S CH bond 2,4-C1 H 3

S CH bond 4-CFy H 4

0 bond 4-0CF; H 2

0 bond 4-Me . H 3
Table 12

X Y Z R R n

-0 N bond . 4~0OMe H 4

S N CH, 2,4-C1 H 2

S N CHz 4-CFy H 3

S N CH» 4--0CF; H 4

S CH CH, 3, 4-Me H 2

S CH CH, 4-0OMe H 3

S CH CH, 4-C1 H 4

S N bond 4-CFy 2-Me 2
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25 IVH100x4- TK- Luc) and (3-gal act osi dase expression
plasmd (pCMX-(3-CGAL)(Kliewer, S. A, et. al.,(1992)

Nat ur

e, 358:771-774) are transfected into Cv-1 cells

(ATCC). After gene transfer utilizing a |ipofection
reagent DMRIE-C or Lipofectamn 2000 (Invitrogen), it
is incu 30. bated for 42 holGfS7in the presence of the

t est

conmpound. Then, the luciferase activity and

(3-GAL activity are nea- sured on the soluble cells.

The |

uciferase activity igyn¢al jRrated by the (3-GAL

activity, Arelative ligand ac- tivity is calculated

for each of the PPAR a, y and 8 under 35 the follow ng

condi

activity oF PPAR a ié cal cul at

i ons,, and EC50,i s obtaingd: a reIaFﬁve - 26-
d in consideration Bf a

| uci f
treat
rel at
consi
100%
rel at
consi

erase activity (assigned to 100% of cells

d m@th CNV59Q73§ (PPARgx-seIective agoni st); a
ve ac- tivity°BFePPAR y*SCEal cul &2 in 3
gderation of a bohdciferagemactivityz(@ssignedsto
cells treated with Rosiglitazone; and a
Pve GCtivity ofOPPAR 6 i 8" 8Mf- cul a2l in 2
deration of a ﬁ@@afera§eoggnL@ity (ass—pMd gneds to

1009% of cells treated with GN#501516. See the
bel owf destti bed Exarpte 17. 16 BEsis appa®®t from

Tabl ep17, fyhe conpoyggls of the_pipyventi gnapfaow

excel

| ent PPAR activating effect. Since the conmpound

of the invntion ha@®d the fodrMenula (ISy0me (11) 3

showspexcall ent PPARaetivati pgygifect, s S 4
expected to serve as remedy for_prevention and 15

treatnment of the follow ng di seases: hyperglyceni a,

obe-

sity, syndrone X, hyperchl oresterol em a,

hyperli po- preoteinem a, other dysbolism c diseases,
hiperlipema, arterial dulkdreosis, diseases of

cartovascutar—systers—-hyperphag-a—-sechemc————

di seases, malignant tunors such as

X Y z R! R® n
s CH, 4-cl 2-Me 2
5 CH, 4-CFy 6-allyl 3
s CH, 4-0CF; 2-Cl 4
s CH CH, 4-Me 2-F 2
s CH | CH, 4-OMe . 2,4-Me 3
s CH CH, 4-c1 2-0OMe 4

Compounds represented by the following formula:
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15

.20

20 lung cancer, manmmary cancer, col onic cancer, cancer
of great intestine abd ovary cancer, Al zheiner's

di sease, and inflammatory di sease. The conpound of
the invention can be admnistered to human bei ngs by
ordi nary adm nistration neth%ds such as 25 ora

adm ni stration or parenteral Admi ni stration. The
compound can be granulated in ordinary manners for

t he preparation of pharmaceuticals. For instance, the
conpound can be DYOQFSQQﬂ to give pellets, granule,
powder, capsul e, suspession, injection, suppository,
and 30 the |ike.5 for~fBe preparation of these

phar maceuti cal s, oldi-J nary additives such as

vehi cl es, disinteyrafor, binders, |lubricants, dyes,
—and diluents. As thgyvehicles, |lac -27- tose,
D-mannitol, cryst [ cel lul ose and gl ucose can be

nmenti oned. Furtherl there can be ntioned starch and

car boxymet hyl cel | ul d¢e cal ci up ((MC-Ca) as the

di sinte- grator ggnesi um rate and talc as the

I ubgi(‘ga ‘ etd yl £3@21HPC) |

gel a®t : as the

bi nder s. e cofrpountd ory nvention can be

adm nistered to an adulghgentrally in an anmount of

0.1 ng to 100 ny a day by parenteral adm nistration.

and 1 ng to 2,000 ng a day 10 by oral adm nistration.

The dosage can be adjusted in consideration of age :

andvicbelli eaomso bWt he, pad,i &t . RTtheandvightiisonthiax set forth
r escribed, by the following non-limting

%ﬁéﬁp %%g ﬁ% %€§a%€le 1] -

2-[4-[3-[4-[4-(4- et hoxyphenyl ) pi perazin-| -

yl methyl]-2-(4-trifluoronethyl phenyl)-5-thiazolyl]pro-

Table 15

W Z R2 R® R*/R®
‘bond 0 4-OMe 2-Me Me/H
bond 0] 4-OMe 2-Cl H/H
bond. 0 4-0Me 2-Me Me/Me
bond 0 3-OMe 2-allyl Me/Me
bond 0 4-CF3 2-Me Me/Me
bond o 4~Me 2-Me Me /Me
CH, 0 4-0OMe 2-Me Me/Me
C=0 0 4-0OMe 2-Me Me /Me
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pi onyl ] - 2- met hyl phenoxy] propionic acid (1)

3-[4-Chl oronet hyl -2-(4-trifluoronethyl phenyl)-5- 20

t hi azol yl ] -1- (4- hydr oxy- 3- net hyl phenyl ) propan-1-one To
an ice-cooled THE (10 nmL) was added 60% sodi um
hydride (13 ng, 0.322 mol ). Subsequently, a solution
of ‘ethyl 2-[(3-nethyl-4-benZyloxy)benzoyl]acetate (92
ng, 0.300 nmol) in THE (3.0 nlL) was dropw se added to
the 25 mixture for 30 min. The mxture was left to
reach room tenperature, ang thgy stirred for 30 mn
Subsequent |y

5-chl oronet hyl - 4- (t et rahydr opyr an- 2-yl oxynet hyl ) - 2- (4-
trifly omethyl phenyl)thiazale (118 , 0.301 g@pﬁg was
added to the resulting solution, and the m xt dre was

30 heated under reflux for 20 hours Iin a nitrogen

at mp-._sphere. The m xture s left to reach roo
tegggpéture an -placed2ﬁﬁﬁpr reduéé&epressurge?ge

di stoiclhid THE of f S To the4r@si due was sagided acgki/geaci d
(4. )/ con. hydro -28- c¢hloric acid (1.3 nL), and
the%ﬁgbture mas%heated ArdEF  refl dxMeor 20 hgéfgg The
reabbhan m xture was | eBf 4tomeeachorgam t enpegaymgure
and glaced in an ice-cogled water. The m xture was 5
t heR°Bfbj ect ed o extraftPBh with 8rH§l acet able/Mehe

~orgabha portionowas takgnogdt, washeg subsequgpiiy

Wi t sat urat ed aqueous sodiun1hydrogen car bonat e
sol GPP8n, wateP and brfR€SFdri ed dvle anhydr¥adie

sodphuaysul fate, gand fiktgred. ThesfjLtrate mgé/ﬁéaced

under reduced pressure 10 to distill ethyl acetate
of f. The residue was purified by silica gel colum

h t - =3 o]
Vel oy bR e GOEEaTenr PhreBee ok AN dothibllans Y-
efyshad| bagopyr oduct (23 ng, yield 18%. 'H NVR (CDCL3,

400 N%g} §étgrﬁgn£§g §$QR gcé?vééing effects of the com-

pounds according to the invention were measured by the
following method:

| A receptor expression plasmid (pSG5-GAL4-hPPAR o or
y or 6 (LBD)), a luciferase expression plasmid (pUC8-
MH100x4-TK-Luc) and f~galactosidase expression plasmid

(pCMX-B—GAL)(Kliewer, S.A., et. al., (1992) Nature,
358:771~774) are transfected into CV-1 cells (ATCC).
After gene transfer utilizing a lipofection reagent
DMRIE~C or Lipofectamin 2000 (Invitrogen), it is incu-
bated for 42 hours in the presence of the test compound.
Then, the luciferase activity and B-GAL activity are mea-

sured on the soluble cells. The luciferase activity is
calibrated by the B-GAL activity. A relative ligand ac-

tivity is calculated for each of the PPAR a, y and 8 under

the following conditions, and ECs, is obtained: a relative
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15 4H), 4.80 (s, 2H), 5.15 (s, 1H), 6.81 (d, 1H
J=8Hz), 7.66 (d, 2H, J=8Hz), 7.75 (dd, 1H, J=2, 8Hz),
7.80 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz). (2)

1- (4- Hydr oxy- 3- et hyl phenyl ) - 3-[ 4-[ 4- (4- et hoxy-
phenyl)piperazin-l-ylnethylLé -(4-trifluoronethyl pheny
[)- 20 thiazol-5-yl]propan-I¥dne In THE (4.0 nL) were
di ssol ved 3-[ 4-chl or onet hyl - 2-

(A~ iviift vu orfo PERRY bip Aen wla)lchlidtiea dny lcbni @4 rhy dpaxy£ 3a

h - 2 ng, .0.050. mol ) - and
e A RoR ORI, (7 Bara5iohe 26 RY) 611681 hfot peaced
e i &2 9gultsl ngpmhufsb%cwa%eh gbﬂgﬁwdeg LELLEXvEOh -

20 hours in a nitrogen atnospher e’ reaction
rhiwtidye ofia$PREf ¥ 1o cabachateam hespes edat £ ahd of aced
ﬁnder reduced pressure to distill THE off. The

SST 458 s 2phrF T Ed (BFSPPEEatogdPOge| Gfhls treated with
sbLagnt0aLanky LHEXANeeeh iy aaRtabeel ik bR 39 3 A

the titled conpound as col orless Oi
Sw%ﬁte@HlNNROOSEﬂ&BatAOﬂ Mz Buc2f@bags, adthvily 7¢{2s8

gt 09 4 Oy e
ﬁﬂoﬂkmesarﬁﬁeddExaﬂpﬂeJtBb&) 7. 72 (d, 1H, J=BHz),

0 0 b5 i3 haodsORet Broy ShantF) B hob 36 Gombounds of the

1nyémanhyl i;h@w(éxtéliéwrpmkhybpbe@yi?gSEff%@gol y|5] pr
01| PLOMNEL o let el BlienoxY] PLOPL 2L e; & ACL%S for-

- mamw heﬁyI)IB}[éhtﬁvéls (éxé@lh@%ﬁpﬁﬁﬁW'a@&ﬁﬁé%d‘ dffect,

gﬁ 1%h% %%%t%40%%gelzgg%gqlng%§ggggmf£éeageﬂt150ny|alnpo{ op
2r && ONBPE OPF Oftgd ef d PRow My i 428s83D| Nyp Sl RAUBSST Whe-
gfr$9ng§nd§omqu hygé¥%hloresterolemla, hyperlipo-
preoteinemia, other dysbolismic diseases, hiperlipemia,
arterial sclerosis, diseases of cardiovascular systems,

hyperphagia, ischemic diseases, malignant tumors such as

‘lung cancer, mammary cancer, colonic cancer, cancer of

great intestine abd ovary cancer, Alzheimer's disease,
and inflammatory disease.

The compound of the invenfion.can be administered to
human beings by ordinary administration methods such as
oral administration or parenteral administration.

The compound can be granulated in ordinary manners
for the preparation of pharmaceuticals. For instance,
the compound can be processed to give pellets, granule,

powder, capsule, suspension, injection, suppository, and

the like.

For the preparation of these pharmaceuticals, ordi-
nary additives such as wvehicles, disintegrators, binders,

lubricants, dyes, and_diluents. As the vehicles, lac-
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mol ). The resulting suspension was stirred for 20
hours at roomtenperature. The suspension was pl aced
under reduced pressure to distill acetone off. To the
resi due 15 were added water and ethyl acetate, and the
organi c por- tion was taken 2ut. The organic portion
was washed suc- cessively w H-water and brine, dried
over anhydrous _sodiumsulfate, and filtered. The :
f5O5€r ata"RAE 1 pPraceryahadl inedgedd uppessand goudpsei tin
ekhykbnacehate offi-thhe, 20nEesi dug p@SmQHE;E§%9 B¥arch and
silica gel colum chromatography hexanel et hyl
sesPargBgrhylcedlyilerd ehdciim d@MEoRpound the disinte-
QLehkeSSmal | ) ta 13, . 400
ey 50 1agne g BeULELE At paif YAy ks,

gndohydrogppropyycel Bul ape4kHiPC3, 0g8latiRSapt pdHyvinyl-

3.2.4 3.76.(s, 3.78 (s, 2H), 4.19 (q,
Bl r5iiiel™ $PUp CafouhE nEllerd o™ Tk aeke),
6. 8- 6TBe (npmAelhnd 7065t e, i AendE8hizdan Thd Sadlthi stddked to

() 2405 1o B T e e kB B bt 100 989 = day

Py npehyhtela 4admidi sioroneshyhpdenyhy - o thj Gae v | Preay

' [ ]-2-nethyl ph i oni id Th . ,
BB ARl DY WP DL 2L THE s e

suspitetest 1 on ant eddaraid weded i vl b sir &F (hdlgal 1ot .
Li t h- ium hydroxi de nonohydrate (6 ng, 0.150.mvol) was
added to -30- the resulting suspension. The m xture

was heted ethwaderon rief |t dodr 2088 SoedMdelthe following
ance of the starting conpound was confirmed,

%figf ea’ir}rrb% MRS was left to reach room
tenperature. Then, the m xture was adjusted 5 to pH
@%6 %y additjon of ice and i N HCL. Adter'adqition.-of_
HRP L et lat L4 MS Ordgaiic{ ot i hax e nvaker psua z iThd

#ﬂﬂﬁﬁﬂf&ﬂnﬂid4Htﬁ¥¥id%%ﬁﬂﬂ%ﬁyﬁﬁﬁgﬁvﬁ“ﬂ9Lﬁﬁﬂg}dﬁ%ﬁ%%r%ﬂd
pionyl]—2~methylphenoxy]propionic acid |

{1) 3-[4-Chloromethyl-2-(4-trifluoromethylphenyl)-5-
thiazolyl]—1~{4—hydroxy—3~methylphenyl)propan-l—one

To an lce-cooled THF (10 mL) was added 60% sodium
hydride (13 mg, 0.322 mmol). Subsequently, a solution of
ethyl 2-[(3-methyl-d-benzyloxy)benzoyllacetate (92 mg,
0.300 mmol) in THF (3.0 mL) was dropwise added to the
mixture for 30 min. The mixture was left to reach room
temperature, and then stirred for 30 min. Subsequently,
5-chloromethyl-4-(tetrahydropyran-2-yloxymethyl) -2~ (4-
trifluromethylphenyl)thiazole (118 mg, 0.301 mmol) was
added to the resulting solution, and the mixture was
heated under reflux for 20 hours in a nitrogen atmo-
sphere. The mixture was left to reach room temperature

and placed under reduced pressure to distill THF off. To

the residue was added acetic acid (4.0 mL)/con. hydro-



brine, dried over anhydrous sodi um sul fate, and

filtered. The filtrate was placed under reduced

pressure to distill 10 ethyl acetate off, to give the

titled conpound as col or- | ess anorphous residue (40

ny, yi eld 80%. '"H NWR (CD309 400 MHz) 8: 1.59 (d,

3H J=6Hz), 2.27 (s 3H) 534(m 12H), 3.74 (s,
43552H) (q,lHJ6Hz)6770(m

9%1017?‘7‘3?191 (fy 34P1U3) » #5d8the pdxtRpEHe §agHppated under

[erangl €o2] 24- h3uk4-.[ 4- (4- Met hoxyphenyl ) pi perazin-1 -

yl methyl ]-2-(4-trifluoronethyl phenyl)-5-thiazolyl]pro-

pionyE%SZrﬁéFﬁypﬁh@ﬁéﬁyé@eWﬁﬁ aeifd 26 t&?cﬁthybm tempera-

y L per nmet h
D e Pt Fenanyt oBLRR B8bPor ) RS hMMthre vas
ﬁpéﬁyﬁ}lbzeﬁﬁ@ﬁytphéﬁbmaceoat gith athybn&c(aeaﬂt) WEh€

RSt EnRyT ) 3 VAT Bk PR ypARRY: TP pERuETRLY. yhen

- pBturated agueous sodium hydrogen carbonate solution,
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| f t hyl th | - 5-vyl
opebr g LAk ey e L e
éihyere. erh@aﬁElar&té1@a@gpl@c@&1umm§&)re%$§bd pressure
e

t um c ate 0,088 mpl).
?gsﬁﬁ# nig;;1 sué ﬂs"f‘%%t g?'r r r@aeflfﬁ’swfho‘ﬂﬁ‘% _Rur s
bgrrpblad:amr@el a;tkﬁlllnrhlaceldr&ﬁla t@ﬁépﬁﬁdu@%ﬂ@ﬂ@fhiﬁd&@d
o the residue were

SS til] acetone . off,
BiRc b e A etty Y St aes . ChirkEd T e poe
p@]:lmmlwashw&(ammalﬂwe Of S5dlh € PAI3 ld ON, M8y 189
washed successwely wi th saturated agueous sodi- um

hydr oé’eﬁ]%r bokRdte $6Puliloh, dwal €29 atwl, L3H Ne,3 d35 ets,

hy. ou at and. filter The
?I | - trat e@vvasﬂ{pl aiSe un@sér Sﬂ@d’ucic?lp @E’ u]r('Lf JEdgH
Hi @Ql ldl, etthy |7=8itzt ate. f f (ddhelH,esi=dye ssrs ,pur.ida e(@l,

g¢f Od:oé&m&ﬁ:hrﬁ__@zqg-r aphy (hexane/ et hyl

acet at e=3/'1),
(2y 1-(4- Hydroxy~3—methylphenyl)~3—[4~[4—(4—methoxy-

phenyl)piperazin—l—ylmethyl]~2-(4~trifluoromethylphenyl)—

thiazol~-5-yl]propan-1l-one

In THEF (4.0 mL) were dissolved 3-[4-chloromethyl-2-
(4~trifluoromethylphenyl)—5—thia201yl]—1—(4-hydroxy—3— |
methylphenyl)propan~l-one (22 mg, 0.050 mmol} and 1-(4-
methoxyphenyl}piperazine (20 mg, 0.104 mmol). The re-

'sulting solution was heated under reflux for 20 hours in

a nitrogen atmosphere. The reaétion mixture was left to
reach room temperature and placed under reduced pressure
to distill THF off. The residue was purified by éilica

gel column chromatography (hexane/ethyl acetate=1/1), to
yield the titled compound as colorless oil (26 mg, yield

'H NMR (CDClj, 400 MHz) &: 2.25 (s, 3H), 2.7-2.8 (m,
4H), 3.0-3.1 (m, 4H), 3.34 (s, 4H), 3.76 (brs, 3H), 3.79
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5 vyield the titled conpound as colorless oil (28 ny,

yield 970). 'H NMR (CDC13, 400 MHz) 6: 1.29 (t, 3H,

J=7Hz), 2.30 (s, 3H),.2.7-2.8 (m 4H), 3.0-3.1 (m

4H), 3.3-3.4 (m 4H), 3.76 (s, 3H), 3.79 (s, 2H

4.26 (g, 2H, J=7Hz), 10 4.68 (s, 2H), 6.69 (d, 1H

J=BHz), 6.8-6.9 (m 4H), 7.6B9-(d, 2H, J=8Hz), 7.7-7.9

(m 2H), 8.00 (d, 2H, J=BHz). (2)

48532p41[6 04- W@th@ﬂypﬁeﬁyh)piﬁeBaZLB-KmyI4H), 7.65 (d,
t hyl (4 tr yLphenyl) -5-thi azol yl ] pro-

2%0n§|% nethy EEEC eB2e; -Zg The iﬁtre%-68 (d,

eanpouAd zwas prepared as a white crystal- |ine product

b r d n1|ar t rocedur es of |l e

1y(3)95$ EF@Y%@? qu?e‘l([%%s -mﬁébomye%yltpgge{%m-

3Hy 1m3: Ry 3] 62€mn8t%igﬁuogoﬁétﬁ§l ﬁbhylﬂ;@zt%ﬁazﬁigl]pro—

- m )

@lw% Zzﬁztaxépesmorﬁf}aﬁépéo

2-[ 4- 8- ééeﬁéné4(B@hﬁpxwébénﬁhkﬁéﬁééézlﬂth hydroxy-3-
| met hyl| §4-tr|fluoroneth enyl)-5 thlazolyllpro-

%PBHyF?hQHH% AyT phehbxyf-me 9ﬁypb?%b1bﬁ%eeﬁ%zyn2 (1)

thytngi| 4ol 4Lér£ﬂ1&ér8ﬁé@H?YBH§Hyi PhP§£@%l®~y1 ropan-
4-trifluoronme yl')-5-thiazoly ég

6= Oﬁﬁoh§¥]mqﬁnét%%ﬂp%@ﬁbky]enhnétﬁybrwm@pt9@n@m4¢ﬁ

Agb UbaPQGGImﬁélWL)aﬂ\@rﬁo’éé@é’fnﬁega bén df PX Vg, 126
nethylphenyl) 3-[4-[4-(4- net oxyp plperaz n- 1 y
mpol The resu tlng suspen51on was stlrred for 20 hours

h
gFt J(;;%Jéﬂq (@erﬁégfébﬁ% or m% )guygﬁngiaﬁ N 829l 1 2: 44 1 L pnan
Pedinond - Rreaeshye propilbaat bl ddstome @fﬂsa Tmoith He mﬂjldue
The
POLESahMt SR DONAEY (3 I 50208 TR Jopel Mgt qror-
ROchowas. tahensmspensThﬂlwwgamhenp¢ﬂtumniwasukﬂshed suc-

559& $£ﬁyr§ @ﬁrﬁééék n&'éélne,tﬁr‘“ﬁ“%égi aﬁ%yérous
sodium sulfate, and filtered. The filtrate was placed
under reduced pressure to distill ethyl acetate off. The
residue was purified by silica gel column chromatography
(hexane/ethyl acetate=2/1), to yield the titled compound
as colorless oil.(53 mg, yield 91%}.

'H NMR (CDCls, 400 MHz) &: 1.23 (t, 3H, J=7Hz), 1.65
(d, 3H, J=6Hz), 2.29 (s, 3H), 2.7-2.8 (m, 4H), 3.0-3.1
{m, 4H), 3.3-3.4 {(m, 4H), 3.76 (s, 3H), 3.78 (s, 2H),
4.19 (g, 2H, J=7Hz), 4.80 (g, 1H, J=6Hz), 6.66 {(d, 1H,
J=8Hz), 6.8~6.9 (m, 4H), 7.65 (d, 2H, J=8Hz), 7.75 (dd,
1H, J=2, 8Hz), 7.80 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz).

(4) 2-[4-[3-[4-[4-(4-Methoxyphenyl)piperazin-1-
ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-

pionyl]-2-methylphenoxy]propionic acid

The above-obtained ester (52 mg, 0.075 mmol) was
suspended in an ethanol/water mixture (3 mL/l1 nmL). Lith-

ium hydroxide monochydrate (6 mg, 0.150 mmol) was added to
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2-[4- ][PBJ\[MR[MZ%QDNEﬂIa@xMﬁhénﬁl)bl per &4di n3l, J=6Hz)

resi due were added water and ethyl acetate, and the

or- ganic portion was taken out. The organic portion
was 5 washed successively with water and brine, dried
over anhydrous sodium sulfate, and filtered. The
filtrate was placed under reduced pressure to distil
ethyl acetate off. The resid@was purified by
silica-gel colum chro- matography (hexane/ et hyl
éé@taﬁéﬂgﬁln9082ﬁmﬁn5ﬂ@nyueW@el@lmmere|waedheenpdundder

d 59
BRI Rl Pgeetodu A et il
@Hmpogng4w@§ CQHﬁirme@72tﬁe(mﬁa¢Hﬁpn3mmxBute(was4k&ft to

=
3R 50 b rdn s s sk Bpf i RpugEhue adipSeea
7065H(8-6 B, add8Hipn 3F£7ickddndliiN Ac2, 8hE}er7ad@ition
(d,. 2t J= . (2
b%) 5L TEFRR Ea: VERRoRDBRERY FBFpePaclAS1Egken out.  The
nrgghyh]: lﬁ@(ﬁﬂibnl ﬁhfomnhédjybghe@tyﬁifréithml wét@goﬁd
. on net enox -Z- I oni C Cl e
THER RS R e A R BT Pt e e RS
mhedﬁmntbat@roaedpmSecsl ohtar tedubedpppessirest®fdistill
1H NVR. (CD30D, 400 MHz) 8:

ld 71%
%%@g}? %Ce%%ﬁ% of 52 Q,91%g Bhp titdeq %ortlmuri@ms P kor-
iéss&h‘ﬁl@ﬂéh@l%(ﬁ@&?{hﬂ@ P4 @- m%xoyigld%'b'a y [ 7- 7 9 (m

4H), 8.11 (d, 2H, J=BHz) npl e 4]
7

2.2
fhebiy 122 et b eyl g D seol ) Lo
4.-¢4- Hydr bxy - 3=kt hy| phenyl § - Gu] 458K, (B-Tel MoXim, 4H)
ﬁhf@yhAplfﬁrg} §ﬁl-ylnethyl] 2-(4- trlfluoronethylpheny
y

)- " thi‘azo ropan | -one -33-

[Example 2] 4-[3-[4-[4~(4-Methoxyphenyl)piperazin-1-
ylmethyl]~2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-
pionyl]-2-methylphenoxyacetic acid

(1) Ethyl 4-[3-[4-[4- (4-methoxyphenyl)piperazin-1-
ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]lpro-
pionyl]-2-methylphenoxyacetate

In acetone (3 mL) were suspended 1-(4-hydroxy-3-
methylphenyl)—3—[4—[4—(4—methoxyphenyl)piperaziﬁ-l—yl—
methyl]—2—(4—trifluoromethylphenyl)thiazol—5~yl]propan—1—
che prepared in Example 1-(2) (25 mg, 0.042 mmol), ethyl

- 2-bromcacetate (12 mg, 0.071 mmol), and potasSium carbon-

ate (12 mg, 0.088 mmol). The resulting suspension was
stirred for 20 hours at room temperature, and placed
under reduced under reduced pressure to distill acetone
off. To the residue were added water and ethyl acetate,
and the organic portion was taken out. The organic por-
tion was washed successively with saturated aqueous sodi-

um hydrogen carbonate solution, water and brine, dried
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The titled conpound was prepared by procedures sim
|ar to the procedures of Exanple 1-(2) using 1-(3-
nmet hoxyphenyl ) pi perazine. Yield 81% 1H NVR (CDCL13,
400 MHz) 3: 2.25 (s, 3H), 2.7-2.8 (m .5 4H), 3.1-3.2
(m 4H), 3.34 (s, 4H), 3.78 (s, 2H), 3.78 (s, 3H,
6.3-6.4 (m 2H), 6.52 (1H, d 1=, 8Hz), 6.74 (d,
1H, J=8Hz), 7.15 (t, iH J=8Hz), 7.65 (d, 2H, J=8Hz),
Pver pRAYAIPUS Jsodighpyulfate, (and1filiepet), BheOf{k:
E'Z’até fK8) 2 h

AP kR Y placer) Brsseure to distill ethyl
QC?F eh9ff-2- ?hetFﬁﬁ#@@@oﬂ@ﬁhyhphén@ﬁ)bﬁ shiazal yd] pr
@olQthMBLOﬁa€8§P¥%Hg gﬁéxigéégFﬁQY'g gpippase ihe, o

titled COﬁ'pOUﬂ OCE ures si
Véeiﬁetbﬁobeﬂb%@scgmpﬁuadpae Geldﬁlea$e®ﬂ19228 ﬂ@,lyield
gll)/R)(CDC13 400 MHz) 3: 1.20 (t, 3H, J=7Hz), 1.64 (s,
H, 2.24 (s, 3H), 272.8(m 4H), 3.1-3.3 (m 4H),

3. 35 {5, M) ( c&ﬂs @@o BH)y) 3:78.¢s, €>H)3H4 397169), 23,30
J7Hzx%_|)636 }—2[652 dd, 1H 6. 60
¥ 41 - J=8fed . 87 1&5‘% 134 092 gHz §m, 74f6)5, (31 3~2?H4 (m,

4533H23,7@0&§ 7§h)(dgzl_|i%* gs] 221»1)3"'4 2d- (3, (S, Yhynyy,

5. $9- %42411{.4 fésG%t%oxl,tbheﬁy&%f;@xpe&aemm—q - 4H), 7.65

t | | ly
] 5 %ir'@h’éﬁ’é% A Y LA G B2 o
title )co“hpb?em ’V\b45‘ m@mwm@wamgemam 1-yl-

_ to th _
P L QSRR B T 25 e W pro-
mold mﬂmﬁwl)plﬁencm:me(ts;c 6Hid 2.22 (s, 3H),
3 4. 24 2H).,..6.4- 3
- ?frrk?e gﬁtl%ﬂ)éff"fbao ﬁ'ﬂ(ﬁ'af g;?%pan;dl , wﬁ%,teJ Sgppral
Tire h®dumt 4 phckdu(iths 2Hmill=8Ht)o. the procedures of
Example 1-(4). Yield 79%.

'H NMR (CD3;0D, 400 MHz) &: 2.28 (s, 3H), 3.2-3.6 (m,
12H), 3.74 (s, 3H), 4.37 (s, 2H), 4.58 (s, 2H), 6.8-7.0
(m, 5H), 7.7-7.9 (m, 4H), 8.11 (d, 2H, J=8Hz).

[Example 3] 2-[4-[3-[4-[4-(4-Methoxyphenyl)piperazin-1-
ylmethyl]-2-{4-trifluoromethylphenyl}-5-thiazolyl]pro-
pionyl}-2-methylphenoxy]-2-methylpropionic acid
| (1) Ethyl 2-[4-[3-[4-[4-(4-methoxyphenyl)piperazin-
1—ylmethyl]~2~(4—trifluoromethylphenyl)-5—thiazolyl]pro—
pionyl]-2-methylphenoxy]-2-methylpropionate

In 2-butanone (4 mlL) were suspended 1~ (4-hydroxy-3~
methylphenyl}-3-{4-[4-(4-methoxyphenyl)piperazin-1~-yl-
methyl]-2-(4-trifluoromethylphenyl)thiazol-5~yl]propan~1-
one (47 mg, 0.079 mmol), ethyl 2-bromo-2-methylpropionate
(46 mg, Ol236 mmol), and potassium carbonate (33 mg,

0.236 mmol). The resulting suspension was heated under
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-34- [Exanple 51
2-[4-[3-[4-[4-(4-Trifluoronethyl phenyl) -

pi perazin-1-ylmethyl]-2-(4-trifl uoronethyl phenyl)-5-

t hi azol yl ] propi onyl ] - 2- et hyl phenoxy] - 2- net hyl pr opi oni
c acid 5 (1)

1- (4- Hydr oxy- 3- nethylphenyl73§ [4-[4-(4-tri-

f 1 uor onet hyl phenyl ) pi perazin-1-ylmethyl]-2-(4-trifluor
6Efﬁéﬁh§Pﬁh@Eyh?PﬁﬁazoThS gLppeopann| wanetThe piated

ﬁgﬁgguggdﬁ@édpﬁﬁggéﬁgea@o°8?9§%?§s obit%%?ngggffdurfg the

simlar to the procedures o
repadupi veuor eddedyvphenyhngi pehazu acetaie) dandohe 1dt-

0 5

A erar et T Gy Ineibhoafidfolel gy vas
saghe@bssccawlvelwwwb Wit ed=8htd)brtnd89 ddie@tbver

= . . (d, =8 . 2

Jirand fhps bl o FEagsy Bhg F3PPetq, s Bifliacs, was
placed, udd8rizyedi@d Bbhyssure to distill ethyl acetate

=L4-[3:[4- 4-trif

B by aanh. Ge ST A v 1ESEEETE Yy DO iR i by cehro-
natagohyhy prwmwlétﬁym@eyt@h@a@mtcz et hy | s Qpi@lrta
% Tg tJ‘p | ed co und was grepared s colorle s oi

5 bE L O SLIY A7 | Brvh C¢ het pi PR n&ﬂBe
xag(lylelan e %) 85% 1H NVR (CDC13, 400 MHz) 6: 1. 20 (t,

Tl (L83 (s, 6H). 2,23 (s, 30, 2.6-2.8 (m
4H) K JCOWL:4HE00 18835 Pbrs; 2aHt, 3H8 {sTH2H),1.64

S BT T Y o ey ™ A O Y S

¥. 363 (dd{m,1HH J,—23 ’86-Izos, BHB, (31,78 14, PHRHZz)4. B 0@y, 2H,

égwg[’B?Jf%{E ’4- r'"l f UBOHrZorT‘et%yq p6negnyln) plqﬁgr’ 7.85 {d,
Az nF+8HA net'hyl] - @d A4-1H,i fIor amet)hy Iabvenyld,- 5-#,hiazelz) ,
g &@ Mﬁ]gﬁpmjy@ﬂgfz-nethyiphenoxy]-z-nethylpropionic
acid ‘7’ ror "

(2) 2-[4-[3-[4-[4-(4-Methoxyphenyl)piperazin-1-yl~-
methyl)-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-

piconyl]-2-methylphenoxy]~2~methylpropionic acid

The titled compound was prepared as a white crystal-

line product by procedures similar to the procedures of

-Example 1-(4). Yield 71%.

'H NMR (CD;0D, 400 MHz) &: 1.61 (s, 6H), 2.23 (s,
3#), 3.2-3.6 (m, 12H), 3.74 (s, 3H), 4.35 (s, 2H), 6.8-

7.0 {m, 5H}, 7.7-7.9 (m, 4H), 8.11 (d, 2H, J=8Hz).

[Example 4] 2-[4-[3-[4-[4~ (3-Methoxyphenyl)piperazin-1-

" ylmethyl]}-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-

picnyl]-2-methylphenoxy]-2-methylpropionic acid

(1} 1-(4-Hydroxy-3-methylphenyl)-3-[4-[4~(3-methoxy-
phenyl)piperazin—l—ylmethyl]—2—(4-triflu0romethylphenyl)~
thiazol-5-yl]propan-1l-cne ' '
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The titled conmpound was prepared as a pale yellow

anor phous product by procedures simlar to the
procedures of Exanple 1-(4). Yield 79% -35- 1H NWMR
(CD30D, 400 MHz) S: 1.60 (s, 6H), 2.21 (s, 3H

3.0-3.5 (m 12H), 4.11 (s, F% 4.80 (d, 1H, J=8Hz),

7.06 (d, 2H, J=8Hz), 7.49 (d332H, J=8Hz), 7.7-7.9 (m
4H), 8.10 (d, 2H, J=8Hz). 5 [Exanple 6]

2-[ 4- FBe[an16€4CN@Phyh@h@ﬂylppeperadlhylpybeedures simi-

] e Be B R PR T BXaRPRRY L3y RGOt
hetloklydheryiBpmpehykphenyl Yi81H48[4: (4- et hyl - 10

h 1-yl net 2-(4-trifl t hyl ph
)" i BT B4 BO R Rn8  TRe b1 { Ped3HompButtvs .

@H@page@l @%C%th%ﬁs 9l k4 byzégoms:edyr% sLMigy t9 7g

grocedures of
15(4 Fet h§t phendl Y pi p%frlhm feS2Yiblid Odpe T15, 1HIAMR 6. 74

gng4§, éDQH%t§)75&5 %@5 %ﬁ §f%ﬂz§ 2@ % (d3*%g, J=8Hz),
ib, (78 (8d, 2Hf, €73 {i) AH - IZBHY) , 18, s:.—:(f@z 21800 (d,
kgg%ﬂd ) 7. 05 (d, 2H, J=8Hz), 7.65 (d, 2H, J=8Hz),

J=2, 8Hz), 7.76 (d, 1H, J=2Hz), 8.00
(d ZFE Jﬁﬁmﬂ) 2204f23 E&hyﬂ (3- methoxyphenyl)piperazin~

Py ey 4 U (R BN A LSO [ 4~ endageh vl ego-

._mn@mmd] Zmeﬁmmdmﬁmnmﬂgm-Z&mmﬂwmdmmmmnmnﬁueeThe titled

conp S, brepared a colorless 0 rocedures, .
e e R O S e e R
Pﬁ%tdﬁmﬁm&eﬂw I\Hdzs)m;ﬁte 13—2(& (L, ﬁféldJ%Ta‘%Z.)
1.64 , (s, 6H), 6 6(s 3@ 2.7-2. (m
4H) 'H' NMR (CDCl3, 400 MHz 8 '1.20 H, J=7Hz}, 1.64
(s, 6H), 2.24 (s, 3H), 2.7-2.8 (m, 4H), 3.1-3.3 {(m, 4H),
3.35 (s, 4H), 3.78 (s, 2H), 3.78 (s, 3H), 4.20 (g, 2H,
J=7Hz), 6.3-6.5 {m, 2H), 6.52 (dd, 1H, J=2, 8Hz), 6.60
(d, 1H, J=8Hz), 7.15 (t, 1H, J=8Hz), 7.65 (d, 2H, J=8Hz),
7.70 (dd, 1H, J=2, B8Hz), 7.79 (d, 1H, J=2Hz), 8.00 (d,
2H, J=8Hz).

(3) 2-[4-[3-[4-{4-(3-Methoxyphenyl)piperazin-1l-yl-
methyl]-2- (4-trifluoromethylphenyl)-5-thiazolyl]pro-

pionyl]-2-methylphenoxy}l-2-methylpropionic acid

The titled compound was prepared as a pale yellow

amorphous product by procedures similar to the procedures

. of Example 1-(4). Yield 95%.

'H NMR (CDsOD, 400 MHz) &: 1.60 (s, 6H), 2.22 (s,
3H), 3.1-3.5 (m, 12H), 3.75 (s, 3H), 4.24 (s, 2H), 6.4-
6.6 (m, 3H), 6.82 (d, 1H, J=8Hz), 7.15 (t, 1H, J=8Hz),
7.7-7.8 (m, 4H)}, 8.11 (d, 2H, J=8Hz).
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3.1-3.2 (m 4H), 3.35 (brs, 4H), 3.78 (s, 2H), 4.20
(9, 2H, J=7Hz), 6.60 (d, 1H, J=8Hz), 6.82 (d, 2H
J=8Hz), 30 7.06 (d, 2H, J=8Hz), 7.65 (d, 2H, J=8Hz),
7.70 (dd, 1H, J=2, 8Hz), 7.79 (d, 1H J=2Hz), 8.00
(d, 2H, J=8Hz). - 36- (3)

2-[4-[3-[4-[4-(4- thhylphenyB?plperaZ|n 1-yl

nmet hyl ] -2-(4-trifluoronethyl phenyl)-5-thiazol yl]pro-
pEaaypble25irebhylplidnoxy] 4 2{ retrhyfpuoporsthy aphenfhe-

BPBBGET By DY oUEHOV L 2 HTBF TdoPRERRrBELRhrREL LTS

ENaHBbEyliﬁébpi%h?l¢~97&étﬂyﬂﬁh@h6§¥@Oﬁkméﬁﬂybﬁiépfﬁnic
1 68 5.21 (s,, 3H, 2.24 (s, 3H), 3.2-3.4
frd1oH) | °% 55 (s, 2H). 6.81 (d, 1H J=8Hz), 6.89 (d,

2H J¥8Hz) - (1~ Q?df@nyBLde§§theﬁ917 F-748 (4 4dthi-

10
gl[lar%@efﬁywh%mﬂvﬁpﬁeﬁy%ﬁayhp;r,ggplgg;h #- (4-trifluoro-
Mbﬂﬁyizhénﬁi(éhléhBhU91$ﬂPéPM%QHED¥b%e5 thi azol yl ] pro-

pi onyl | - 2- net henox ropionic acid 15 (1
1- ( 4- ﬁr%%?lgdr@@ﬂm?%‘én‘ﬂ? Br{ﬂmafad(as net hexiess oil by
PEB@%&&E&;E%%LM% b n@ﬁ@ygﬂsoge&&rég' SJEUQ;EQA% @yipmny
hi azol - ropan-|-one The tit ound
Bﬁéﬁ‘ar ed( és%b% bv@é@@e@hylmenplb@eﬁ@r@%m@m |?éxelda 90’

B ) SekEE 6D 2T g atante ) 1 A28 (.

él@)ﬁls 243)03|\/HZ) 5H 2 2636{3(b§é-l) 4Ry 3-2.88 (@, BH, 5.2

fpgd 61606 870 T4y A8 aPha o 0O e Bty il 740

Zdli_li 22% ?ﬁziﬁzy 6?2)76§Et %cml Bt , g7802) (7.4 (ad, 9h, (D=2,
Fle [ B Tg %.(ﬁﬂnefﬁg%ybeﬂiy@gpf%er%&qnJ‘BHZ :
I - yl ez hy}t&hﬁi (A= 41 f3upropet hwleheryhardnd i @z aHJinr-

plpera21n 1- ylmethyl] ~2~-(4-triflucromethylphenyl)-5-
thiazolyl]propionyl] ~2-methylphenoxy]-2-methylpropionate

The titled compound was prepared as colorless oil by
procedures-similar to the procedures of Example 3-(1).
Yield 85%.

'"H NMR (CDClj, 400 MHz)} &: 1.20 (t, 3H, J=7Hz), 1.63
(s, 6H), 2.23 (s, 3H), 2.6-2.8 {(m, 4H), 3.2-3.3 (m, 4H),
3.35 (brs, 4H), 3.78 (s, 2H), 4.20 (q, 2H, J=7Hz), 6.60
(d, 1H, J=8Hz), 6.89 (d, 2H, J=8Hz), 7.46 {(d, 2H, J=8Hz),

~7.65 (d, 2H, J=8Hz), 7.70 (dd, 1H, J=2, 8Hz), 7.78 (d,

1H, J=2Hz), 8.00 (d, 2H, J=8Hz).

(3) 2-[4-[3-f4-[4~{4-Trifluoromethylphenyl)piper-
azin-l-ylmethyl]-2-(4-triflucromethylphenyl)~5~thiazol-
yl]propionyl]-2-methylphenoxy]-2-methylpropionic acid

The titled compouﬁd was prepared as a pale yelldw

amorphous product by procedures similar to the procedures

.of Example 1-(4). Yield 79%.
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pi onyl ] - 2- met hyl phenoxy] - 2- met hyl propi onate The titled
conpound was prepared as colorless oil by 30
procedures simlar to the procedures of Exanple 3-(1).
Yield 84% 1H NWVR (CDC13, 400 MHz) 8: 1.21 (t, 3H,
J=7Hz), 1.66 (s, 6H), 2.27 és, 3H), 2.3-2.8 (m 8H),
3,3-3.4 (m 4H), -37- 3.43 ($P~2H), 3.72 (s, 2H), 3.79
(s, 3H), 4.22 (g, 2H, J=7Hz), 6.62 (d, 1H, J=8Hz),

6. 83 (H,NZH, (OBBHE) ,400. iz )( G ZHGOJ?&,*Z)SH)?- 6424dys,

8Hz 7.72 1H, J=2 7.80 (d, 1H
?Hinf %9§ (8 ;gﬁ ) a=81BY. (5 (§ﬁ aT58%( 1H, J=8Hz),
2-D4é- [(3; [éﬂ [ 4564rbet hoxybenay! bpi p@L@ﬁtﬂ l7¥4-7.9 (m,
met hyl ] - &fgtrlfluoronethylphenyl) 5-1 |azonI]pro-
Aony Pt 19 t hyllphéni®’¥] - 2- met hyl pr opi oni ¢ acid The
titled conpound was prepared as a brown anor- phous
product b rocedures simlar to the procedures of 10

EkgAPPéc15{ 4% (47 &Bd( 6504 - 1 f+-Nrehy bosany 1 uptosse3ig-1-yl-

%e§ﬂ¥kir26kﬁ+tglg@u&§ome§ﬁ%1p§%§Y§Lf5g@%¥é§$ﬂ%lg%zfd

pHONYE FE)mevh%pl(l@nom aJseEf)lylpvomdnBc (agidH)

8. 07 Hyqd 1 — (- -
2-[ 4- i ) (5 4 ?ﬁ&!'z!\%t%ogy%%ﬁ%?pl er aZ| 74~ (4-methyl
phasy ypip@r@mmflfymmmi hprhéﬂMJ)ﬁbmllrmmtdtwlgrmrwl) -

TR Ry oy 3 AT hyt pyl ) 3- LT 4 (- mot hoxy- 2D

benzo?h@ptpel@di¢DmpqwdeWq$]pﬁbméfédlééLmﬂknﬁﬂdaﬂ -0il by

R R e e e

alm@elpf@MMﬁBpMnﬁxmﬁmerézirﬂé uSiglgl 91%.
1 (Rt o Rea Y IBo PRt Be-, Bl aglantitar o o
’ P ’
3H), 2.7-2.8 (m, 4H), 3.2-3.3 (m, 4H), 3.35 (brs, 4H),
3.78 (s, QH), 6.73 (d, 1H, J=8Hz), 6.81 (d, 2H, J=8Hz),
7.05 (d, 2H, J=8Hz), 7.65 (d, 2H, J=8Hz), 7.70 (dd, 1H,
J=2, 8Hz), 7.76 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz).

(2) Ethyl 2-(4-([3-([4-[4-(4-methylphenyl)piperazin-1-
ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-
pionyl]-2-methylphenoxy]-2-methylpropionate

aThe titled compound was prepared as colorless oil by

procedures similar to the procedures of Example 1-(3).
Yield 775.
'H NMR (CDCl;, 400 MHz) &: 1.20 (t, 3H, J=7Hz), 1.64

(s, 6H), 2.24 (s, 3H), 2.26 (s, 3H), 2.7-2.8. (m, 4H),
3.1-3.2 (m, 4H), 3.35 (brs, 4H), 3.78 (s, 2H), 4.20 (q,
2H, J=7Hz), 6.60 {(d, 1H, J=8Hz), 6.82 (d, 2H, J=8Hz),
7.06 (d, 2H, J=8Hz), 7.65 (d, 2H, J=8Hz), 7.70 (dd, 1H,
J=2, 8Hz), 7.79 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz).
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25 tive. 1H NMR (CDCL3, 400 MHz) 6: 2.27 (s, 3H),
2.5-2.7 (m 4H), 3.32 (b.rs, 4H), 3.4-3.8 (m 4H),
3. 75( 2H), 3.82 (s, 3H), 6.78 (d, 1H, J=8Hz),
6.8-7.0 (m 2H), 7.3-7.4 (m 2H) 7.64 (d, 2H,
J=8Hz), 7.69 (d, 1H, J=8Hz), 7.78 30 (s, 1H), 7.98

(a 2H, J=8Hz). (2) Ethyl "36—
2-[4-[3-[4-[4-(4- et hoxybenzoyl ) pi per azi n-
1-yl méBhyL}{2- ¢3rﬁﬂrﬂHu@ﬁeﬁethyﬂphenyl)p5pehaazm+y+ybf

| ph

Bl R BaReE K L R ER VY - RG PRI RRSLALT 9555
pnoPgdm;%gmethynphehoxymezpm@tegmpESpoénEﬂan@i& 3-(1).
Y 0
Teohe Rt el Foh R was oy ephasy, 45 4. Bhev ppmor-
@H§583p3agﬁstSﬁy4b&oce8uﬂe3 §1$E%§AF%OG?h%gpfiifatﬁes of

. s, . : , )

xéiﬂl?;t 6-827:0 %ﬁ?ggl—l??"? 3-7.4 (m 2H), 7.65 (d,

2 dd, d
JHZFIE]H@@%JCE@%D% %oflgﬁzq B %"'gb (4; "8 (d2.340 (s,

| 3Hj 4- {232[144{34 3 Mefshaxgb@nmw )@HperéZZh [syl2H), 6.81

thyl.] - rifl re e 5: 1 ag9 pr
ggbn¥h % %Lyléhggoxy] %ﬁ ?h§¥ %bpld@?c a0|%ﬁﬂTé}8Hz
7L 7+@dscompoding, wasipr epar 2H, ag=aHepl or|l ess  anor phous
product by procedures simlar to the procedures 15 of
Exanple 1-(4). Yield 66% 1H NVR (CD3CD, 400 MHz) 8:
1EB83mp $e 6}02u24243{$4—E8+ﬂ4~Ee6h6x§bémayﬂﬁbﬁpeﬁhiﬁh 1-

* SipeBthg 2 ey Sl Gnd Bl R 2 S -

Bi6dy{ ;2 2tk t REBbligno20) {Zkﬂﬁvh?lﬁﬁoplonlc acid
2_[4_fo[f:{f éﬁﬁﬁ@§§°§¥ﬁé€ﬁ¥iﬂﬁ%£§f 45[4—(4—methoxym
benzyl)piperazin-l-ylmethyl]-2-(4-trifluoromethylphenyl) -
thiazol-5-yl]propan-1l-one

The titled compound was prepared as colorless oil by
procedures similar to the procedures of Example 1-(2)
using 1~(4—methoxybenzyl)piperazine. Yield 72%.

'Y NMR (CDCl;, 400 MHz) &: 2.26 (s, 3H), 2.3-2.8 (m,
8H), 3.27 (brs, 4H), 3.43 (s, 2H), 3.72 (s, 2H), 3.78 (s,
3H), 6.6-6.7 (m, 1H), 6.83 (d, 2H, J=8Hz)}, 7.19 (d, 2H,
J=8Hz), 7.6-7.7 (m, 3H), 7.75 {s, 1H), 7.97 ({(d, 2H,
J=8Hz) . | |

(2) Ethyl 2-[4-{3-[4-[4-(4-methoxybenzyl)piperazin-~
l-ylmethyl]-2-({4-trifluoromethylphenyl)-5-thiazolyl]pro-
pionyl]-2-methylphenoxy]-2-methylpropionate

The titled compound was prepared as colorless oil by
procedures similar to the procedures of Example 3-(1).
Yield 84%.

‘H NMR (CDCl;, 400 MHz) &: 1.21 (t, 3H, J=7Hz), 1.66
(s, 6H), 2.27 (s, 3H), 2.3-2.8 {m, 8H), 3,3-3.4 (m, 4H),
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yl met hyl ]-2-(4-trifluoronethyl phenyl)-5-thiazol yl]pro-
pi onyl ] - 2- met hyl phenoxy] - 2- net hyl propi onic acid (1)

1- (4- Hydr oxy- 3- net hyl phenyl ) - 3-[ 4-[ 4- ( 2- net hoxy- 25
phenyl ) pi perazin-1 -yl methyl]-2-(4-trifluoronethyl pheny
')- thiazol -5-yl]propan-I-one The titled conmpound was
prepared as colorless oil by37procedures simlar to
the procedures of Exanple 2.-(2) using

B-¢2- et hokyphenylk) pspekdrzi nd. 7Y ébd 89% @O21Fi@&ﬁ2ﬂ

§C§Q%§ ?2$22t§ 2H35J(§$§?f4§;%33%g0 %@: é%&?z 5 gh: 20

(s, 3H),J68H6)(d7.aH, (d=8kH), J68827,07(m2 4&ﬂ, TH p5T=2,

T e R e Fre ez 1

2-[4- [3&[Q*[4-(2-methoxywhaayhbﬁyﬁéﬁa 1Mpiperazin-1-yl-

L RO I G

pibhed] c@nf@@ungzmén@f@pazeﬂeaﬁywk@@i@ﬁﬁc Ohdidy
procedures simlar to the procedures of Exanple 3-(I).

Yi el d*099%+ AV 3, wap PR F 8¢ as 2D }%JEOWTBHimor‘
éﬁgﬁg)prddﬁét 69 ﬁﬁacéﬁﬂreg %§?£§ar3§3 tﬁ%cpﬁbé%&ﬁﬁes of
§X@I5P%% 13H§ ‘4 ‘-Qee 9, 6% J=THz), 6.61 (d, 1H,

o, on Mimggonrsop g o35 g lys! “%%?E%Z(%S Kl

3@2rt3 5830@ (M, 2H) Jfo&o éE 2@), 4.06 s,I 2H), 6.87
- [ 4-1 4- (2 enyl) -

l‘zT%t RE % éi Zhri%y ﬂ% p‘F] ti‘]ﬁ a&%ﬂ y:f}]'prJo 8Hz)

pipayl§ - (Qm,maifln)yJ pmecm)xyd szpt.ngppg)opl onic acid The

titled conpound was prepared as a colorless anorphous

product by procedures simlar to the procedures
[Example 8] 2-[4-[3-[4-[4-{4-Methoxybenzoyl)piperazin-1-

ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-
pionyl]-2-methylphenoxy]~-2-methylpropionic acid

(1) 1-(4-Hydroxy-3-methylphenyl)-3-[4-{4-{4-methoxy-
benzoyl)piperazin—l—ylmethyl]—Z—(4~trifluoromethyl—

phenyl)thiazol-5~yl]propan-1-one

The titled compound was prepared as colorless oil by
procedures similar to the procedures of Example 1-(2)
using 1-(4-methoxybenzoyl)piperazine. Yield: quantita-
tive. |

'H NMR (CDCls, 400 MHz) 8: 2.27 (s, 3H), 2.5-2.7 (m,
4H), 3.32 (brs, 4H)}-3.4—3.8 (m,-4H); 3.75 (s, 2H), 3.82
(s, 3#), 6.78 (d, 1H, J=8Hz), 6.8-7.0 (m, 2H), 7.3-7.4
(m, 2H), 7.64 {(d, 2H, J=8Hz}, 7.69 (d, 1H, J=8Hz), 7.78
(s, 1H), 7.98 (d, 2H, J=8Hz).

(2) Ethyl 2-[4-[3-[4-[4-(4-methoxybenzoyl)piperazin-
1—ylmethyl]—2—(4—triflubromethylphenyl)~5-thiazolyl]pro—
pienyl]-2-methyliphenoxy]-2-methylpropionate ' |
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20 of Exanple 1-(4). Yield 78% 1H NWVR (CD30D, 400

MHz) 6: 1.59 (s, 6H), 2.23 (s, 3H), 3.2-3.5 (m 12H),
3.86 (s, 3H), 4.33 (s, 2H), 6.83 (d, 1H, J=8Hz),
6.9-7.1 (m 4H), 7.7-7.8 (m 4H), 8.12 (d, 2H,

J=BHz). 25 [Exanple 10]

2-[4-[3-[4-[4- (4-Fl uor ophenyB¥pi perazin-1 -

yl met hyl ]1-2-(4-trifluoronethyl phenyl)-5-thiazol yl] pro-
pionyEpeztﬁEﬁhylphepoxyy QaaephybpreﬁiaBiCanrﬁeéé)oil by

-(4- y| yl

éﬁé%ﬁ%ﬁg%gé%gﬁ%n pp P%Oie%ﬁr{ﬂ’ﬁ%? %F%‘ﬁ%gﬁy phthy
FieldhPaZol - 5-yl ] propan I-one -40- The titled conpound
was p{epared as col orl ess oi @2){ Erocedures simlar to

the priocBdur €sof:/ EXANpMEZ1- $i hg. 3H, J=7Hz), 1.66
1s( 46l vop gplﬂel(w%ll é@Hpergzgén? 7 Yigl d4%?’%%1%7b N%% 4'_%H

%@%% (4 %'%% (s, 2&%; 33@ (5, 2H), 6.76 ( c(,dZH
8 6,87 5 H, ., J=8
ékagrdgg)?%l (g2 1Q8£€lsﬁ§979 @ 7&% IﬁLjﬂé ngbo (4, ™

28 . J 8@&) d(23H51ﬁ7$Hz 7. 69 dd 1H, J—Z, 8Hz), 7.78

4 3- 4- (4, f erazin-1- 10
%F I% {'A?Z}[l )-4 ﬁl% rorre ’hyﬁ}p% &/1 )-5-thiazol yl]pro-
pi ony(?})u 221‘rb4h§/3~phtbﬂb4<w4 ettt dvyy ips oo winad o elteez itri-t1-ed -

d I ) d
AORPLT e O PR G sl & e SN
Qﬂ%yﬂﬂﬂﬂ%@l@%ﬂ&y%@—%ﬂﬁyﬁ)rdpﬁﬁdd ;a3

3 o e tiag oind iyt Giedlea g & GtIse

npr]_cﬂH;us] i)y ctb. 160 prabedittes) 28hiz)lab. b THe Ehoctures

of q?xamplezq (]4 8.HZ)Yleld 66%.

‘H NMR (CDsOD, 400 MHz) &: 1.63 {s, 6H), 2.24 (s,
3H), 2.6-3.8 (i, 12H), 3.83 (s, 3H), 3.85 (s, 2H), 6.80
(d, 1H, J=8Hz), 6.98 (d, 2H, J=8Hz), 7.38 (d, 2H, J=8Hz),
7.7-7.8 (m, 4H), 8.07 (d, 2H, J=8Hz).

[Example 9] 2-[4—[3—[4—[44(2—Methoxyphenyl}piperazin—l—
ylmethyl]-2-(4~trifluoromethylphenyl)-5-thiazolyl]pro-
pionyi]-2-methylphenoxy]-2-methylpropionic acid

(1) 1-(4-Hydroxy-3-methylphenyl)-3-[4-[4- (2-methoxy-
phenyl)piperazin—l—ylmethyl]—2~(4—trifluoromethylphenyl)—
thiazol-5-yl]propan-1l-cne ' -

The titled compound was prepared as colorless oil by

" procedures similar to the procedures of Example 1-(2)

‘using l-(2-methoxyphenyl)piperazine. Yield 89%.

'H NMR (CDCl;, 400 MHz) &: 2.26 (s, 3H), 2.7-2.8 (m,
4H), 3.0-3.1 (m, 4H), 3.35 (brs, 4H), 3.80 (s, 2H), 3.85
(s, 3H), 6.76 (d, 1H, J=8Hz), 6.8-7.0 (m, 4H), 7.65 (d,
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7.70 (dd, 1H, J=2, 8Hz), 7.79 (d, 1H J=2Hz), 8.00 (d
20 2H, J=8Hz). (3) :
2-[4-[3-[4-[4-(4-Fl uorophenyl) pi perazi n-1-yl -

met hyl]-2-(4-trifluoronethyl phenyl)-5-thiazol yl]pro-
pi onyl ] - 2- met hyl phenoxy] - 2- nethylproplonlc acid The
titled conpound was prepared 385" a col orl ess 25

anor phous product by procedures sinilar to t he
Brocedddtes » df TExdfpl éH1- (R, VHeld 8208 '(H, NMR, J=2Hz),

@C@%O'?d QQ 'Vhll)zﬂé 1.60 (s, 6H), 2.22 (s, 3H),
3.1-3. ,416(s,2|—|),682(d 1H, J=8Hz),

6.9-7. @)(nﬁtkm)l 27 [#=-1381 ¢ml44Hpm8Lhoxyrhe i ) Jo8ézyzin-

0 1
VAR AT L (4 r e h ey PBRERy I BepEr ks PrthiazoLyllpro-
Pl?hﬁéﬂh?k%ezhylphenbkybfaﬁmehyympenyh¢n5téh|azolyl]pr

0- pl?§¥|L %1gﬁtQ¥hBQSHQX%LSZpQEEQ LRropioni S, ALy o1y by

- -41

bredetiydeexyiBihet hyd pheaybyodefldred-(8-EsapsDP 3-(1) .
¥Egmﬁn?k;piperazin-1-y|nethyl]-2-(4-trif|uoronethylphe
n )yt hiazol -5-yl]propan-1-one The titled conmpound
was phepaied as .ol qnbeﬁﬁz@”a by | §opr906§w es=piig) ) &f . 64
to the procedures of Exa 1-(2) ng

1s¢ 46K 50pf 08| phenst) pi e a%tﬁe NW@HU, @uhﬁiﬁlawm 4H),

5138 (ECNRL(OOE3Gy 400 Me) 8:gd. 21 () O JIFOE) o,

—%&Lﬁ 6.40 8l1-Bi2 {miHzH), 6 3835( c@}or]sa AMBHA.,7& (B7.0

o 321?;» Sulfly MY g B4 ol AZSE 5.

7409 8cHz)1H,7 FH),, aLHno JHHDH, STHA)d, 2H, J=BHz).

(2) Byl 2l apd 3l e acf el sonr ooyl pheovlapiper. 15,

methyl]-2-(4~trifluoromethylphenyl)-5-thiazolyl]lpro-

'pionyl]—2—methylphenoxy]—2—methylpropionic acid

The titled compound was prepared as a colorless
amorphous product by proéedures similar to the procedures
of Example 1-(4). Yield 78%. |

'H NMR (CD;OD, 400 MHz) 8: 1.59 (s, 6H), 2.23 (s,
3H), 3.2~3.5 (m, 12H), 3.86 (s, 3H), 4.33 (s, 2H), 6.83
(d, 1H, J=8Hz), 6.9-7.1 (m, 4H), 7.7-7.8 {(m, 4H), 8.12
(d, 2H, J=8Hz). |

[Example 10} 2—{4~[3*[4—{4—(4—Fluorophenyl)piperazin—l—
yimethyl] -2-{4-trifluoromethylphenyl)-5-thiazolyl]lpro-
pionyl]-2-methylphenoxy]-2-methylpropionic acid

(1) 1-(4-Hydroxy-3-methylphenyl)-3~[4-[4~(4-fluoro-

‘phenyl)piperazin-1l-ylmethyl]-2-(4~trifluoromethylphenyl)-

thiazol-5-yl]lpropan-1l-one
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yl ] propi onyl ] - 2-met hyl phenoxy] - 2- net hyl propi onate The
titled conpound was prepared as colorless oil by
procedures simlar to the procedures of Exanple 3-(1).
Yield 61% 20 1H NWR (CDC13, 400 MHz) 5: 1.20 (t, 3H,
J=7Hz), 1.21 (d, 6H, J=6Hz), 1.64 (s, 6H), 2.24 (s,
3H), 2728(m 4H) 2.837 ¢85, 1H, J=6Hz., J=6Hz),
3.1- (m, 35 (brs, 4H), 3.78 (s, 2H), 4.20
(q, 2ﬁheJi?ﬁ£)9d GO@@O(Jad weH, pregREpd gsgqoldriess oil by
Héhur%sl%lﬁqaa%Ha J
%)rg)o (dd. 1R 955 &R tﬁézbm%%garg% gﬁ%ﬂ?‘)’?eg%%ﬁ
@&lnng“jAgﬁiyorpgpeny piperazine. Yield 83%.

et iy §- SR 0 EEH n BB heRyPy. S5t nPHkol 3+ 7 obi 6

AH)yl B-2- ﬁeizhyfnpheﬁ(pxy]a 2smeshylpy opongc @Clﬁhﬁo dhes

IR A AT T ML (N

praeeduae31HQfJEzanBH@ 1-t4)9 ?&elﬁﬂ84ﬁﬁzﬁ WxNW%
% 400l\/Hz)6 190 (d 6 Jobhe) 160(
8Hzgp) " 2782 (dg, 1H, J=6Hz, J=6Hz), 3.2- 3.5
° 2 _82_ X )
e et S A
gl@athgiﬂ % gﬁﬁyrlftg@h?m@¢hy§phenyl -5-thiazolyl]pro-

' %;?ﬁyi?y%ﬁg%@?fﬁpﬂeﬁ% rlf|L%§§¥2§%éﬁ£§§ ?) 5-thi azo

15

20

25

30

-yl 1 Propt bRYEG - ompe Yl preeh axsgpacarbtay | qarlapi lemisc oil by
@,@é@eé@réé)sﬂmiﬁa#v@é OXYe %f@#gy.{%eqyﬁz)g(xﬁpﬁ# 4- ( ﬁ

di met hoxyphenyl) pi per azin PUord
Yeehy| phenyl ) t hi azol - 5-yl ] propan-1-one The titled

g?ﬂ??ﬁf?@@@tﬁ@ﬁﬁggggﬁﬁa@%00| rless 0|I :%3 pr%ﬁﬁpgres
(s, 6H), 2.24 (s, 3H), 2.7-2.8 (m, 4H), 3.0-3.1 (m, 4H),
3.35 (brs, 4H), 3.78 (s, 2H), 4.20 {(q, 2H, J=7Hz), 6.60
(d, 1H, J=8Hz), 6.8-7.0 (m, 4H), 7.65 (d, 2H, J=8Hz),
7.70 (dd, 1H, J=2, 8Hz), 7.79 (d, 1H, J=2Hz), 8.00 (d,
2Z2H, J=B8Hz).

(3) 2—[4—[3—[4*[4—(4—Fluorophenyl)piperazin—l—yl~

‘ methyl]—2~(4—trifluoromethylphenyl)-5—thiazolyl}pro—

pionyl}—Z—methylphenoxy]—2—methylpropionic acid

The titled_Compound was prepared as a colorless
amorphous product by procedures similar to the procedures
of Example 1-(4}. Yield 82%.

'H NMR (CD;0D, 400 MHz) &: 1.60 (s, 6H), 2.22 (s,
3H), 3.1-3.5 (m, 12H), 4.16 (s, 2H), 6.82 (d, 1H, J=8Hz),
6.9-7.0 (m, 4H), 7.7-7.8 (m, 4H), 8.10 (d, 2H, J=8Hz).

[Example 11] 2~[4—[3—[4—[4—(4—Isopropylphenyl)piperazin—
1—ylmethyl]—2m(4—trifluoromethylphenyl)~5—thiazolyl]pro-
pionyl]-2-methylphenoxy] -2-methylpropionic acid
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15 using 1-(3, 4-di net hoxyphenyl ) pi perazine. Yield 84%
1H NVR (CDC13, 400 MHz) 8: 2.26 (s, 3H), 2.7-2.8 (m
4H), 3.0-3.1 (m 4H), 3.35 (brs, 4H), 3.79 (s, 2H),
3.83 (s, 3H), 3.85 (s, 3H), 6.42 (dd, 1H, J=2, 8Hz),
6.55 (d, 1H, J=8Hz), 6.76 (d 1H J=8Hz), 6. 77 (d,
1H, J=8Hz), 20 7.65 (d, 2HJ4J8 7.74 (dd, 1H, J=2,
8Hz), 7.79 (d 1H, J=2Hz), 8.00 (d 2H, J=8Hz). (2)
Et hyl @{4%@%%46&%%@%%%%@3@;@%@3 [pﬂl‘p[eﬂr‘M isoprop-
iphdn td z (A= J ik d iy poet hyl
:;%fﬁpr%%ﬁgzg%] 2- netﬁ@lphéﬁgay] 2“%&?%??%#%%?%%%&€&%%
i3l red as colorless oi

f |
et S Py AR D o
P%durle%@ln(zslamrq)o t21€2431(CSSeCBH)eS 2>f7-E2«:a81p(Jm 14HR,)
1 3.7 2
5% & By R s R ) dgnpg -

(tdide -1H, 32 8Hz), 6.56 (d, 1H, J=2Hz), 661(d 1H,

J=8Hz),. 6 78 (d. 1H  J=8Hz). 43 7.65 (d, 2H J=8Hz
7.71 %HdgMé (e, 8‘@9 e P CENCREY: Lz - o 225

((d; 24) J=,28HL)2 8(3(}n 2.83 (dq, 1H, J=6Hz, J=6Hz),
41 - D nethox henygzplpera2|n-l-
y31 ﬁ?‘t ;21] HQ (4!r1 trr|3f |3éor@r¥r§th>ﬂifbhe |"B- 85t h2H2 el I-[7ifr 64,

S )i oayl) 2- wethy | @he@@xyb@wgﬁt YA RISORKON e, AGLEHEN
titled conpound was prepared as ‘a pale bfo
dmépHelus 2proda€izby pr-déeddides 184, mJI=ér, BtiZﬁ he7.78 (d,

OC K f l el- ield 88% 1H NMR
?5%38%%%86 N O@(g@pl%go ?4 é\{ ., 2.23 (s, 10 3H),
3. 2-3.( ﬁ\thyzH? [3-73-(4; (BH), —3s@prpsylﬁhaenyajgsper-

%§1n2?5ylﬁe§%¥§g %Hht%é%aa%@%hetgy§%9§gy%} 1?n]1—
v1l] proplonyl -Z- methylphenoxy —methylproplonate

~ The titled compound was prepared as colorless oil by
procedures similar to the procedures of Example 3-(1).
Yield 61%.

'H NMR (CDCls, 400 MHz) &: 1.20 (t, 3H, J=7Hz), 1.21
(d, 6H, J=6Hz), 1.64 (s, 6H), 2.24 (s, 3H), 2.7-2.8 (m,
4H), 2.83 (dg, 1H, J=6Hz, J=6Hz), 3.1-3.2 (m, 4H), 3.35
(brs, 4H), 3.78 (s, 2H), 4.20 {q, 2H, J=7Hz), 6.60 {(d,
1H, J=8Hz), 6. 84 (d, 2H, J=8Hz), 7.11 (d, 2H, J=8Hz),
7.65 (d, ZH J=8Hz), 7.70 (dd, lH, J=2, 8Hz), 7.79 (d,
1H; J=2Hz}, 8.00 (d, 2H, J=8Hz).

(3) 2-[4~-[3-[4-[4-(4-Isopropylphenyl)piperazin-1-yl-
methyl]-2- (4~trifluoromethylphenyl)-5-thiazolyl]propion-
yll-2-methylphenoxy]-2-methylpropionic acid

The titled compound was prepared as a pale brown
amorphous product by procedures similar to the procedures

of Example 1-(4). Yield 84%.
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4H), 8.10 (d, 2H, J=8Hz). 15 [ Exanple 13]
2-[4-[3-[4-[4-(4-Eth. oxyphenyl) pi perazin-|-
yl met hyl ]1-2-(4-trifluoronethyl phenyl)-5-thiazol yl] pro-

. pi onyl ] - 2- net hyl phenoxy] - 2- et hyl propi onic acid (1)

1- (4- Hydroxy- 3- net hyl phenyl ) - 3-[ 4- [ 4- (4- et hoxy
phenyl ) pi perazi n-1-yl met hyl J- %?(4-trlfluoronethylpheny
l)- 20 t hi azol -5-yl ] propan-1-one The titled conpound

was pr éfpallMéid (&9s@b) ot P@siHpl | 6byl. Ph otdustes SteHd)ar 1.60

tP?’J@Hoxyg%gn%’)g‘{}Hérz‘@nf }%é’elld{’S n6g’ﬁZH NwRHZ) 3.2
(XC13y, 4001 % % VHZ) . %? &338g(n 6%$2Jﬁ?£ﬂﬁ{ g;%ﬁi§561$, (d,
%3% %%z(fs 39 1 g (e Il e g 1o

J&BHOH, GI-&BH#)9 (m 4H)., 7.65 (d, 2H, J=BHz), 7.73
(dd, 1H, J=2, 8Hz), 7.78 (d, 1H, J=2Hz), 8.00 (d, 2H,
J=Bi). (2) Ethy

2FEf b3 412{ 448t mw({y;pf[qn.ylg) pJJ-QﬁLrH%%'h%}J habiyl) 1per~

ylnethyl] 4-trifl uoronethyl phenyl) thiazolyl]pro
G170y A@ffﬁét Sl m%er{&xﬂmﬁmm%yw&p@ﬁ@ryé) -é¢xh¢ﬁéol-
ty1tjlad EmRayYng —%%h@/rl?ﬁ%h%@ﬂ&?%e@ﬂyﬁ%&o@ onmé acid
procedures simlar rocedures of anpl e
1-(3).( ?réHdeg%pxyHBNWRt@@@@©@HYAQO3wm£r[3— (8,26
Qt,e%H, i) ) Ui L 6 %)
1 &;X%E @%& # %%ragéﬁl %@me%h%@é % %4 %E %luggés
@srdLy HFHYQ tglégolzﬁryl3pg@pa@ql—gﬁe J 7%&) 4.20
(q 2 4
(215 Tk Sl i 1Ry, 825484 B oy
@@OCEHUf@ﬁZHzpllarOGO(dheZHIO¢E@Hzps o6 EBﬁmple 1-(2)
- _[ 4 LYpiperazin-| -yl- o
o BRI R R A e S R PR R
pionme ﬁMNEt®N¢DﬁenﬂXNhﬁ@ﬂ”ﬁLhQLQ%OREQHBQ)@CEd7—2.8 (m,
4H), 3.0-3.1 (m, 4H), 3.35 (brs, 4H), 3.79 (s, 2H), 3.83
(s, 3H), 3.85 (s, 3H), 6.42 (dd, 1H, J=2, 8Hz), 6.55 (d,
1H, J=8Hz), 6.76 (d, 1H, J=8Hz), 6.77 (d, 1H, J=8Hz),
7.65 (d, 2H, J=8Hz), 7.74 (dd, 1H, J=2, 8Hz), 7.79 (d,
1H, J=2Hz), 8.00 (d, 2H, J=8Hz).
(2) Ethyl 2-[4-[3-{4~-[4-(3,4-dimethoxyphenyl)piper-
azin-l-ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazol-
yllpropionyl]-2-methylphenoxy]-2-methylpropionate

The titled compound was prepared as colorless oil by

. procedures similar to the procedures of Example 3-(1).

30

Yield 92%.

'H NMR (CDCls, 400 MHz) &: 1.20 (t, 3H, J=7Hz), 1.64
(s, 6H), 2.24 (s, 3H), 2.7-2.8 (m, 4H), 3.0-3.1 (m, 4H),
3.35 (brs, 4H), 3.79 (s, 2H), 3.83 (s, 3H), 3.85 (s, 3H),

4.20 (g, 2H, J=T7Hz), 6.42 (dd, 1H, J=2, 8Hz), 6.56 (d,

1H, J=2Hz), 6.61 (d, 1H, J=8Hz), 6.78 (d, 1H, J=8Hz),
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The titled conpound was prepared as a pal e brown

anor phous product by procedures simlar to the

procedures 15 of Exanple 1-(4). Yield 89% 1H NWMR

(CD30OD, 400 MHz) S 1.25 (t 3H, J=7Hz), 1.60 (s,

6H), 2.22 (s, 3H), 3.2-3.4 rq 12H), 3.35 (s, 4H),

397(q 2HJ7Hz)426(s , 6.8-7.0 (m 5H),
09 (d, 2H, J=8Hz). 20 [Exanple 141

27[@5 [ @jr[ 42PE,4 {ﬂéfﬁfe)trho&yﬂhemr) pliber&A n-4Hz), 7.79 (d,

yimpthydd s 2- (4 ddl fd uog}prrejiyé:p)henyl ) - 5- t hi azol yI ] pr o-
pi onyl henoﬁé%E 2-met hyl’propionic acid (1)

1- (4- ﬁ'}%/TMﬁ[‘{ﬂ(—}ﬂ'(MLMHQWMTWJI )plp&ﬁ:azul 1-
X t n th

R o o DA

aﬁuﬁaﬂdm%1mﬁﬂhﬂﬁpmwdnﬂdea% thylpkdﬁibnmuﬂ@cld

Subse et h
2- [(4 ox ben %Jr?j acet é%ré,p(aé?%ﬁs ¢ FRLBFTown
rﬁmr)phcruSTlﬁEC(CBlCO: m;a pmed:hnmm se radded to ﬂl’feseprocedures

t for 3 ture was left to reach
B e 1 e v e

room era en stlrred for 30 m n.

SubsedHeNMRy,cﬁaoD, 400 MHz) &: 1.60 (s, 6H), 2.23 (s,

chl oronet hyl - 4- (t et rahydr opyr an- 2 yI oxyrret hyI )-2-(4

5 tridBuorErhyishenyl Virhi @zo1%D (98 .89, (©.,238)rmdl. 25
ded t rasul tqi tign.gqand t m

5 R e ndar s &l Por B o lr 8o 1 ATy Saene’
(Sphete. Jﬁ@éizmrxﬁuﬁé v(:ais &t t JFﬁHzeacﬁ' fleGmB (m,

@quergatllérg f?lpld %?[%2 under reduced pressure to

|st| [T TH _ ‘resi due was added acetic acid
(2 mL)/con. hydrochl o- ric acid (2 nmL), and the

e R A T e LS
ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-
picnyl]-2-methylphenoxy] -2-methylpropionic acid

(1) 1-(4-Hydroxy-3-methylphenyl)-3-[4-[4- (4-ethoxy~
phenyl)piperazin~l-ylmethyl]-2-(4-trifluoromethylphenyl)-
thiazol-5-yl]propan-1l-one |

The titled compound was prepared as colorless oil by
prdcedures similar to the procedures of Example 1-{(2) |
using 1-({4-ethoxyphenyl)piperazine. Yield 84%. |

'H NMR (CDClj, 400 MHz) &: 1.38 (t, 3H, J=T7Hz), 2.25
(s, 3H), 2.7-2.8 (m, 4H), 3.0-3.1 (m, 4H), 3.35 (brs,
4H), 3.78 (s, 2H), 3.98 (g, 2H, J=THz), 6.76 (d, 1H,
J=8Hz), 6.8-6.9 {(m, 4H), 7.65 (d, 2H, J=8Hz), 7.73 (dd,
1H, J=2, 8Hz), 7.78 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz}).

(2) Ethyl 2-[4-[3-[4-[4-(4-ethoxyphenyl)piperazin-1-
ylmethyl]-2-(4-trifluoromethylphenyl)-5-thiazolyl]lpro-
pionyl}—Z—methylphenoxy]—2jmethylpropionate
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10 water. The m xture was then subjected to extraction
wth ethyl acetate. The organic portion was taken

out, washed subsequently wi th saturated aqueous
sodi um hydrogen car- bonate solution, water and brine,
dried over anhydrous sodiumsulfate, and filtered.

The filtrate was placed 15 urfder reduced pressure to
distill ethyl acetate off. The residue was purified

by si T el ebl wrpambratogremmred m(a:rce]/osﬂe;sls 011 by

83 , t co
3%§g%% E%é%ﬁ%hE%%ﬁ%£q€%§§%£%#%§%£%ﬁ(?lﬂ% 4%%? ﬂg
yY &g bt 20 1H NWR (CDC13, 400 MHz) 8: 3.

4 4 8 44 (b 6, 88 d, 2H
JH23Hz) gMée EE%EDZH ?O%J\é‘%&rs% B2q dt213H<BrEHR) , 1.38
8¢100 2 HA)=8Hz,
E(H]ldr ox;{pzﬁenyl o ([28)4 [641:” 42rre2t4ho(xsjpher%yl )2 7-2.8 (=,
p‘%ffﬁ iUt -ty ]’-;_B GA- t ks, udHome BhyIBpHeny Y hi 4z 98
qr 251 5J¥47]H&f 0paln‘2|0' qRe E'Pie tJ'Jv"ﬂ‘% CQMRRUNG VW% 1_ghy)

éPared as col'orl’'ess ofl durés simlar’to

Tr-ceedur ddi)of TBRANEIde mzy_sﬁgu ng7. 71 (dd 1H, J=2,
t h ld, 6%
J%‘%é net, h@xy@ e)rml ) @u@gr §ZI rge ay 30 (m

4FD 333 3“44tﬁﬁ—4ﬂr 43.( ﬂGE¢QOX3Hhﬁn31791psra2tm 1-yl-
eH).,
St I ey TR 1 by g bl -

PAP¢¥F3 E4mpthydpiretbayyphengkhpilpeoptbnic acid

LA D ik s

.@mnppbndsmasognepabgdpascedhmebessmmlhrbyOStBéOpﬁdﬁéﬁﬁres

Do TPARR (G015, THB6TVES) 61 120 (1, BH JerHo),

'1.64 ' NMR (CD;0D, 400 MHz) &: 1.25 (t, 3H, J=7Hz), 1.60

(s, 6H), 2.22 (s, 3H), 3.2-3.4 (m, 12H), 3.35 (s, 4H),
3.97 (g, 2H, J=7Hz), 4.26 (s, 2H), 6.8-7.0 {(m, 5H), 7.7-
7.8 (m, 4H), 8.09 (d, 2E, J=8Hz).

[Example 14] 2-[4-{3-[4-[4-(4-Methoxyphenyl)piperazin-1-
ylmethyl}-2-(4-trifluoromethylphenyl)-5-thiazolyl]pro-

‘pionyllphenoxy]-2-methylpropionic acid

{1} 1-(4-Hydroxyphenyl)-3-[4-[4-{4-methoxyphenyl) -
piperazin—l—ylmethyl]—2~(4—trifluoromethylphenyl)thiazol-
5-yl]lpropan~1l-one '

To an.ice—cooled THF (10 mL) was added.60% sodium
hydride (10 mg, 0.254 mmol). Subsequently, a solution of
ethyl 2-[(4-benzyloxy)benzoyl] acetate {69 mg, 0.231
mmol) in THF (3.0 mL) was dropwise added to the mixture
for 30 min. The mixture was left to reach room tempera-

ture, and then stirred for 30 min. Subsequently, 5-°

~ chloromethyl-4-(tetrahydropyran-2-yloxymethyl)~-2- (4-
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(s, 6H), 2.6-2.8 (m 4H), 3.0-3.1 (m 4H, 3.35 (brs,

4H), 3.76 (s, 3H), 3.78 (s, 2H), 4.20 (q, 2H, J=7THz),

10 6.8-6.9 (m 6H), 7.65 (d, 2H, J=8Hz), 7.8-7.9 (m

2H), 7.78 (d, 2H, J=8Hz). (4)

2-[4-[3-[4-[4-(4- Met hoxypheny| ) pi perazin-1-yl -

met hyl ] - 2- (4- trlfluoronethylﬁﬁ%nyl) 5-t hi azol yl ] pro-
nyl ] pheno

pi O en xy] - 2- nethylproplonlc acid 15 The titled
E)Wp%]dh‘?? weld Tt s plet el Ylelncow 0 .20r pivods  was

Qaduct qgggﬂ il C
e & L Gt s 1R (EBROEY T %
hesg- %%mm@;Qﬁygéqmﬁoﬂmws&maqaum#naﬁm—
(%hezr@ %l’?é &)1@(‘&{9 0@(4)3 12e t Jtog%ze)(a%h[ om tgmi)g]‘rature
z&r{dd, E{laqecqi [(hdet Treidulogol @rr@tm?mic:}eph@nyillﬁtlll& THF off. To
t t nme y phen

S T Ml el Bl icerto) T tsBRy| BbisRGRLo-
glczaca@|d2(ﬂm,, and the mixture was heated under reflux

%q( 0XY,- 3- nmet hyl phenyl ) -3-[4-[4-(4-tri -
oronethoxyphenyl)plpera2|n 1-ylmethyl]-2-(4-trifluo
ro- w@hbykph@mybhthﬂ&lﬂkeSw&b]pﬁan&ﬁ-hnoﬁﬁ Ib@ tbbled

und S r ared as o orl ess oil
%%gggdureggspﬁﬁlﬁFetgth EpPock QP§§egftEx§ﬁBF@Ctlon with
k{@&ﬂ pcetsiteg 1704- bryhhtier paethexyphenybkBhP8H8Zi B8shed

Id 93W 1H CDC13, 400 WMHz) 8:

N ,
s§q§ep Y WH? %aéugaie@nﬁqgg?u53sgglpgrgydgpgen car-
Boﬁ&téssolaﬂhonﬁ %@teﬂ7anﬁdbrlﬁe Ja§k@b o@e§5aﬁg déblis
Hz 09 (d, 2H, J=8Hz), 7.65 Hz) |
?Ogéu%daU1£ﬂtea —andgfijtepedy (ahe Fﬂtg&peuyasspb@ced

GedeZ2Hreda8Ha) preédyuEbhyb qistill ethyl acetate off. The
2- %4 [3-[4-[4-(4-trifluoronethoxy 5

bPBéragi Hat- raetAgH] Lp- %Hl#?ﬁfga r@ﬂé@@?l%h@@m@?oﬁﬁaphy
(hexane/ethyl acetate=3/1 to 1/3), to yield the titled
compound as a pale yellowish white crystalline product
{18 mg, yield 18%).

'H NMR (CDCl;, 400 MHz) &: 3.3-3.4 (m, 4H), 4.80 (s,
2H), 5.44 (brs, 1H), 6.88 (d, 2H, J=8Hz), 7.66 (d, 2H,
J=8Hz), 7.92 (d, 2H, J=8Hz), 8.00 (d, 2H, J=8Hz).

(2) 1-(4-Hydroxyphenyl)-3-{4-[4~-(4-methoxyphenyl)-
piperazin-l-ylmethyl] -2~ (4-trifluoromethylphenyl)thiazol~
5-yi]propan-1l-one

The titled compound was prepared as colorless oil by
procedures similar to the procedures of Example 1-(2)
using 1—(4—methoxyphenyl)pipérazine. Yield 96%.

'H NMR (CDCls, 400 MHz) &: 2.7-2.8 (m, 4H), 3.0-3.1
(m, 4H), 3.3-3.4 {(m, 4H), 3.76 (s, 3H), 3.79 (s, 2H),
6.7-6.9 (m, 6H), 7.64 (d, 2H, J=8Hz), 7.85 (d, 2H,
J=8Hz), 7.78 (d, 2H, J=8Hz).



10

15

20

25

30

t hi azol yl ] propi onyl | - 2- met hyl phenoxy] - 2- met hyl pr opi ona
te The titled conmpound was prepared as colorless oil
by procedures simlar to the procedures of Exanple
3-(1). Yield 85% 10 1H NWR (CDC13, 400 MHz) 8: 1.20
(t, 3H, J=7Hz), 1.64 (s, 6H), 2.23 (s, 3H), 2.6-2.8
(m 4H) 3 1-3.2 (m 4H) 3 ~3%~(brs, 4H), 3.78 (s,
-7Hz) 60 (d, 1H, J=8Hz), 6.85

(d 2H S@ﬁ?)yl 72709 (- b_ﬂH 43=@Hme thokyehiepd,] ) Plperazin-
ﬂqgﬁghetﬁglq“Qd34—%ﬁufiu%roég%bgl%hé%ygq SH%hlazolyl]pro—
Zp[lﬂ?n[yéj P@eP@XM ‘frmﬁltbaﬂ@ﬂf@phom)amﬁenylh) pi per - y
azin-1 f ronet eny azo

V1] prre ST EoEPRbhb LS AR R kI B BE8 6t by
aEF@CEFHér?F‘t pénidonpbandheasrpredared af Ex?ﬁb?ﬁygu oW
2 rphgus product by procedures simlar to e
p?é%ggurpgs of Exanple 1-(4). Yield 89% 1H NWR"

(CD30D1H4MRM-dZDC@ hO@OM(L& GH) 1 . %oZ%t SBH 3?‘%{1& ,
3 (3 36; 2% %Fﬁ 87 m;74 n?F&Fﬁ 18 mo %u 23L33 széﬁ

25H[EXEHW68 §§]3H 3. 78 (s, ? é? 2H, J=7Hz),
3-[4-[4- 4 Iso ony heny
aér% % C)B/I Bt n§il) rflélfd)r oﬁ%%ﬂhzyl phén&ﬂ -%- thj azol,

-7y14 propi payl y= QHfrpt hyI phenoxy] - 2-met hyl propi onic
acid (1 '

1- (4- r&/}d)r o&yﬁ%* et bt phretdtje tBad sy ifie (v i ssiops 0921 1301 -y 1 -

- thyl]-2-(4-trifluoranethyl
}/Ihphenyl )th| az %{q— Cﬁépnllr(_:)cl)ﬂp H{}Y rln%lz) 18- Chre UJI 1Io]ébro
FOTPBUNIP AR i leparread sl rowioirdreiss aaidd by procedur es

| of Exa (2)
il En4- ft;hoetp?cop oxy&%@%ﬁ bi'per é’z‘ﬁ? TS A% 89§%slelgfq\1ll\1ﬁw

_(@WWOU@Q)M@-)C’CS byl @@ dediurtid siwsHz)r tB lfhe procedures -

of Example 1-{4)y. Yield 89%.
‘H NMR {CD30D, 400 MHz) &: 1.59 (s, 6H), 3.2-3.5 {m,

12H), 3.74 (s, 3H), 4.28 (s, 2H), 6.8-7.0 (m, 6H), 7.76
(d, 2H, J=8Hz), 7.8-8.0 (m, 2H), 8.10 (d, 2H, J=8Hz).

[Example 15] 2~[4—[3—[4—[4—(4—Trifluoromethoxyphenyl)~
piperazin—l—ylmethyl]—2~(4—trifluoromethylphenyl)~5—
thiazolyl]propionyl]—2~methylphenoxy]—2—methylpropionic
acid |

(1) l—(4—Hydroxy*3—methylphenyl)—3—[4—[4—(4—tri—
fluoromethoxyphenyl)piperazin-l—ylmethyl]~2—(4~trifluoro—
methylphenyl)thiazol-5~yl]propan-1l-one '

The titled compound was prepared as colorless oil by

procedures similar to the procedures of Example 1-(2), ¢

using 1—(4—trifluoromethoxyphenyl)piperazine. Yield 93%.

'H NMR (CDCli, 400 MHz) &: 2.25 (s, 3H), 2.7-2.8 (m,

4H), 3.0-3.1 (m, 4H), 3.35 (brs, 4H), 3.78 (s, 2H), 6.76
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5 (s, 3H, 2.7-2.8 (m 4H), 3.0-3.1 (m 4H), 3.35
(brs, 4H), 3.78 (s, 2H), 4.40 (dg, 1H, J=6Hz, J=6Hz),
6.7-6.9 (m 5H), 7.65 (d, 2H, J=8Hz), 7.73 (dd, 1H,
J=2, 8Hz), 7.78 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz).
(2) Et hyl 2-[4-[3-[4-[4-(4-i sogr opyl oxyphenyl ) pi per -

é 2n%4 trifluoronethyl phenyl)-5-thiazol
|Hop| ﬁ%Z] 426 thyiFph&Rexyl-82iziret Ay DPr dpii, 0BHY eJ=8Hz) ,
TWE6BItH$d2Q9nDQQR‘% wag prepaped,gs goborlkess ol ?
procedures si m | ar to t he pﬁggéd&?{és‘&o? IBE Fe I7 1)(‘:1
Yidr dU8897 ) 1581 PONNR, ( 2Hc13=8400 . |sz 6: 1 20 (t, 3H

a2| n

: %Fgrhé %12%Qh fdp- i@k (4= §5E§4 %? ;i&uog%§%t%8§¥pﬁenyl

4pbesazgned- y2m§thg 172~ (G t1Hf 1UsTblzdthél gRehdn) -
Jehkl: opBof: §d b
Eﬁkg(%ﬂygtgi p@ 9?1 27%gt%%fp§%n%¥y? Zﬁme%pé¥%rqpy@pate

(d, 1FEhg—Q%§}ed8c@@p@@nd2WﬁsJpﬁéﬁared(ﬁé colorless oil by

4 | o h | -
yﬁ’ﬁ?@&és[%h*t%%?f’ﬁ%?% PRS- & a0 313 ph -
P b%%ﬁli]aﬁ"?” met hyl phenoxy] - 2- mst hyI propionic acid The

titled, c ound was prepared as a pale yellow 25
anor phgu% odrétlsby 4 B Bl &5 %1£@I G, t¥t hE=7Hz), 1.64

{ 1> Y %
( S)CS%W 400 %I—E%Eg(gmle% 26?2 68H| 3”168!\@( (m, 4H)
614) Ao, 4 H3H)3 H 2ls3. BH)m, 412214) q4 25{,(57 72171),, .
AHAT7 J= J Hz 7, |
_(m 1(qu J—Jd'ﬂizg o ( (‘cf3 23—; 8&2%&[ ”fnqg "Pf;?] 2H —%Hz )
F7ha6r5rra(éjo cal=%Beder |7mé7@t aldd, | 1HProT@@dur8e& of 7.78 (4,
@perjm al ¢ 4% (Hhe, PPAEX%&*Htlvatl ng effects of test

rrpounds ('com ounds o arrp es) wer e neasured by
the fdP3) oﬁ"r{gl-niéﬁ{l% (4-Trifluorcomethoxyphenyl)piper-

azin-l-ylmethyl]-2-(4- trifluoromethylphenyl)-5-thiazol-

: yl]propionyl]—2~methylphenoxy]—2—methy1propioniC'acid

The titled compound was prepared as a pale vyellow
amorphous product by procedures similaf to the procedures
of Example 1-(4). Yield 89%.

'H NMR (CD;0D, 400 MHz) 8: 1.60 (s, 6H), 2.22 (s,
3H), 3.0-3.5 (m, 12H), 4.15 (é, 2H), 6.81 (d, 1H, J=8Hz),
7.0-7.2 {m, 4H), 1.7-7.9 (m, 4H), 8.10 (d, 2H,.J=8Hz).

 [Example 16] 2—[4—[3—[4—[4—(4~Isopropyloxyphenyl)piper—

30

azinfl—ylmethyl]—2—(4~trifluoromethylphenyl)~5—thiazol—
yl}propionyl]-2—methylphenoxy]—2~methylpropionic acid
(1) 1—(4thdroxy—3—methylphenyl)~3—[4~[4—(4—isoprop—

| yloxyphenyl)piperazin-lwylmethyl]—2~(4—trifluoromethyl~

phenyl)thiazol-5-yl]propan-Il-one
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od: A receptor expression plasm d (pSGh- GAL4- hPPAR a
or 5y or S(LBD)), a luciferase expression plasmd
(pUCB- MH100x4- TK-Luc) and (3-gal act osi dase expression
plasmd (pCMX-(3-GAL)(Kliewer, S. A, et. al.;(1992)
Nature, 358:771-774) are transfected into CV-1 cells
(ATCC). After gene transfer “lf‘tSi‘I izing a |ipofection
reagent,, 10 DMRI E-C or Lipofectanin 2000 (Invitrogen), '
it is |tr ut1dead CREPOHPEr RS 40 dpoues e théopiesencel by
ofpr‘bl&@dﬁﬂ%ts saeApaund, Then ferage achivity,,

.a-GAL activ- ity are ne gtl?:&eé]*u g t%e 5Iaﬁlﬁ’ﬁ h
céllsllgg The 4I‘&€PP€P§§éOXa§bﬁVlmly piipecakiheat edibyat 930

R-GAL ag reI 5 ligand act|V|ty|s :
cal cul at IchiMI% o? D("Al )@ g ﬂmd6§fuﬁﬁéﬁzﬁ he2.25
deboWng @oﬁthBomﬁ aﬂyel @t U\Lg q_‘tCt(lanI agly gf gPﬁg:s

?ubﬁ g 2 2cjon% ggratl on of a |l lcifef-

y' fassi ght 09§ 90of 1Hel Hs%ieaﬂe@HWIm@VG 9

59@735H(PPARa5sedipcgmyeJag@Q sty;7a qggjathye $§§| Véé%
a d

o] PPA al cul ated i n consideration
I Ec?? Rl%acs T (5SS ghd 28, 10098zkel |'s treated

Wi th Rag)gmthylagop@T‘gn arfelat IVIt of PPA
in CE)ns?‘{Jde[raU%ni o?p]?&é I}J\esréyl plper"

S C | at ed
.a%%ﬂu yyfr%\%"skiﬁgln]ed%b‘l tllclo%u@fom@tfhsslnhemtled-wﬁmazol—

Gr¥ BOAS 66
Exper i nﬁ;r Resul ts Experlﬁ ?%%&f]tproﬁjeo@&e
forth 4 Zompspnds gea STaptapaedlest @AmpAwit @i by

EpIB@ﬁmilQESg 5%11{11%166:001_%% procedures of Example 3-(1).
Yield 85%.

'H NMR (CDC1;, 400 MHz) &: 1.20 (t, 3H, J=7Hz), 1.29
{d, 6H, J=6Hz), 1.64 (s, 6H), 2.25 (s, 3H), 2.7-2.8 (m,
4H), 3.0-3.1 (m, 4H), 3.35 (brs, 4H), 3.78 (s, 2H), 4.17
(g, 1H, J=7Hz), 4.42 (dq, 1H, J=6Hz, J=6Hz), 6.60 (d, 1H,
J=8Hz), 6.7-6.8 (m, 4H), 7.65 (d, 2H, J=BHz), 7.71 (dd,
11, J=2, 8Hz), 7.79 (d, 1H, J=2Hz), 8.00 (d, 2H, J=8Hz).

{3) 2—[4—[3—[4—[4—{4—Isopropyloxyphenyl)piperazindl—
ylmethyl}—2—(4—trifluoromethylphenyl)~5—thiazolyl}pro—
pionyl]—2~methylphenoxy]—2—methylpropionic acid

The titled compound was prepared as a pale yellow
amorphous product by procedures similar to the procedures
of Example 1-(4). VYield 89%.

'H NMR (CDsOD, 400 MHz) &: 1.26 (d, 6H, J=6Hz), 1.60
(s, 6H), 2.23 (s, 3H), 3.2-3.5 (m, 12H), 4.25 (s, 2H),
4.47 (dq, 1H, J=6Hz, J=6Hz), 6.8-7.0 (m, SH), 7.7-7.8 (m,
4H), 8.10 (d, 2H, J=8Hz).

[Example 17] Pharmacological Experimental

I.  Procedures of Experimental -



Exanple 4 0.21 1.3 4.4 Exanple 5 0.090 3.2 5.2 10
Exanple 6 0.55 0.49 4.9 Exanple 11 0.092 0.30 3.0
Exanple 12 0.94 1.7 3.8 Exanple 13 0.33 0.28 1.1
Exanple 15 0.29 0.75 6.3 15 Exanple 16 0.18 0.29 2.3
Rosi glitazone >10 0.10 >10 KRP-297 0.40 0.90 13.9 20
PPAR activity: EC50 (RN), reldfive value (% of the

- test conpound (10-6M to 100% of the control conpound
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a: O B56785AR f@iGVﬁFQﬂGRéiﬁ@bﬁﬁapdneestleoﬁpwhnas (com-
GpboRhalb - p1Qmf1 Ms25,A5 1 RClear o %gmﬁg%g':fg% Ig%%lgﬁlaeth-

conpounds of Exanples show excelle
effléct. Particul arl y, the conpound of Exanple 5 shows

' ti PPARa agoni st effect, and the
compoURde 5T CEAEnB E5C 11 8RaP 16536 SRORPTGBAIahraRAK of
i f ts., 51 t.is . clainmed is: 1. . _
22%&03%@&%@&{3%#2&# 0 ovaénge)!#)ol}erfsusllg I%laéslml% ®RUSE

t MBL @0k -RR-LWE) (AN RlgA1 Q- BoRR183e &b &i g PRbbnia

(PCMX-B-GAL) (Kliewer, S.A., et. al., (1992) Nature,
358:771-1774) are transfected into CV-1 cells (ATCC).
After gene transfer utilizing a lipofection reagent
DMRIE-C or Lipofectamin 2000 {Invitrogen), it is incu-

bated for approx. 40 hours in the presence of the test
éompound. Then, the luciferase activity and B-GAL activ-
ity are measured on the soluble cells. The luciferase
activity is calibrated by the B-GAL activity. A relative
ligand activity is calcuiated for each of the PPAR a, y
and & under the following conditions: a relative activi-
ty 0f PPAR o is calculated in consideration of a lucifer-
ase activity (assigned to 100%) of cells treated with GW-
590735 (PPARa-selective agonist); a relative activity of
PPAR vy 1s calculated in consideration of.a luciferase
activity (assigned to 100%) cells treated with Rosigli-
tazone; and a relative activity of PPAR & is calculated
in consideration of a luciferase activity (assigned to

100%) of cells treated with GW-501516. Then, ECs, was

obtained.

IT. Experimental Results

Experimental Results are set forth in Table 17.
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each of R10 and R11 i ndepende

n R&>< 5 in which Arepresents CH or a nitrogen atom

B represents an oxygen atomor C(R8)(R9) in which 10

each of R8 and RO independently represents a hydrogen
atom or an al kyl group having 1 to 8 carbon atons; W

represents a bond, C(=0, or %p?( Rloz](gll)m in which
y a hydrogen or an

al kyl group having 1 to 8 carbon atons and m
represents 15 an integer &fPietd73; X and Y differ

f rom each ot her, and eact Tepresents—an—oxygen—atom

a sulfur atom a nitrogen atom or CR12 in which R12

r éprésentipoantydr ogen atom or an al ky} group havingsl
e—S8—earbon—atons— 20 7' represents a_bond., an _oxygen

U U

atom a sulfur atom or C (R13) (R14) in which each
ofx&hgland R14 indepepdgntly represgngs "a hydr ogen 4,
a%om OL‘an al kyl group having 1 to carbon atons; °
-B¥amplendof R1, R2 ahd?R3 independehtdy represent 4 a4
hyxghegens at om an al kyhg@roup havi n:ggzl to 8 carbon
atons,_ an al kenyl group having 2 to carbon atons;’
arrdAMRYHy?  group haw 2 to 8 carbbm@toms, an 4.9
at kg1 group having & 140 8 carbon Atyrs, a hal ogen
atom an al kyl group hav- ing 1 to 8 carbon atons ~°
wWiFERP 1% Substituted Wi%h a hal o- gen7atom an al kaxs
OFf SO ing 1 to 8 rpon at oms ' is substituted
with alhcﬁ\éllj]ogen atom qﬁ'y}d})?oxyl, ni }A{Hd,cj%an acyl grotipl
Hal AWML 22 % 8 carbon GtZ®s, an aryl 0L@sgroup having .G

t rHhon at ons, 5- or 6-ne red
i ahh 162 J]tho Y32 gg%sa

heterocyclic group; f R4 and i‘ndependent | );'3
repriedditas caneny dr ogerr 10 0.10 >10
KRP-297 0.40 0.90 13.9

PPAR activity: ECsy (M), relative value (%) of the test
compound (107®M) to 100% of the control compound

o: GW-590735 - 107% M

Y: Rosiglitazone - 107° M

8: GW-501516 -~ 1077 M

As is clear from Table 17, the compounds of Examples
show excellent PPAR-activating effect. Particularly, the
compound of Example 5 shows strong and selective PPARq

agonist effect, and the compounds of Examples 11 and 16

show good o/y dual agonist effects.
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~one of clains 1 t

atom an al kyl group having 1 to 8 carbon atons, or an
al kyl group having 1 to 8 carbon atons which is
substi- 15 tuted with a hal ogen atom each of R6 and
R7 i ndependently represents a hydrogen atom an al kyl
group having 1 to 8 carbon at% an al kenyl group
having 2 to 8 carbon atons, aIkynyI group having 2
to 8 carbon atons, or an alkyl group hav 20 ing 1 to 8
carbon atonms which is substituted with a hal o- gen
atibat asdchaispriesents an integer of 1 to 5. 2. The
conpound or a salt thereof according to 25 claim1l,
wherein Ais CH 3. The conpound of a salt thereof
accordﬂng tA cehpbihd BEvZngWRgELEI n
atom %O Th conpound ofga saIFB% e?g%g gg%%gg nél) or
t8 ARy Bﬂgrﬁ? clains 1 to 3, wherein W is a bond. 5.
The conpound of a salt thereof according to any one
of clains 1 to 3, whereRi W is nethylene or C(C=0
-53- 6. The conpou ’/dg a salt thereof according to
any one of clains 5, wherein X and Y differ from
each other, and C s an oxygen atom a sul fur
atom or a 5 nitro en atom 7. The conpound of a salt
t her eof according tUMany one of clainms 1 to 5,
wherein X is a sulf§¥ atom and Y is a nitrogen at om
10 8. The conpoun a salt thereof according to any
g: , wherein Z1 is an oxygen atom or
84~ The conpound of a salt thereof

a sulfur atom 15
according to any

R Y
35— Ra

—_ 1
REXCOZH
in which

A represents CH or a nitrogen atom;

B represents an oxygen atom or C(R%) (R®) in which
each of R® and R® independently-represents a hydrogen atom
or an alkyl group having 1 to 8 carbon atoms;

W' represents a bond, C(=0), or (-C(R'%) (R™)-), in
which each of R' and R* independently a hydrogen or an
alkyl group having 1 to 8 carbon atoms and m repfesents
an integer of 1 to 3;

X and Y differ from each other, and each represents
an oxygen atom, a sulfur atom, a nitrcgen atom, or CRY? in
which R'? represents a hydrogen atom or-an alkyl group
having 1 to 8 carbon atoms;

7! represents a bond, an oxygen atom, a sulfur atom,
or C(R¥) (R™) in which each of R!® and R independently

represents a hydrogen atom or an alkyl group hav1ng 1l to
8 carbon atoms;



-one of clains 1 to 8, wherein each of R, R2 and R3
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i nde- pendently is a hydrogen atom an al kyl group
having 1 to 8 carbon atons, an al kenyl group having 2
to 8 carbon at- ons, an al koxy group having .1 to 8

carbon atoms, a halo 20 gen atgm an alkyl group
having 1 to 8 carbon atons wﬁ%%h IS substituted with

hal ogen, at or_an al kaxy group having 1 to 8
gargogggfgng%ahﬁchRféﬂghﬁgtFP@@@@Hﬂﬁﬂhla rhakegents a hy-

T u her egf ord
o aby. one ol Clamb 1ot o 5, ARard h Bach GrEarataomS:
R%niﬁﬁgﬁgﬁ- dERtPYNR¥IRINY dEeg8n carbamoatoet hyhn %%kynyl
T 0 sal e cordi ng, to an ,
oo oferarne d fo Bt hper e roBSE e Mt Qg having
iﬂdEﬁeﬁ-cﬂéﬁ?PyaFgmﬁrh?dh@g@geatanvmr ?ﬂ al kyl @fg@%fhav—
i t b . _.54- . e_conpou ~
T herect o o O o o Bt Lrar s AtHh 4 halo
WhER e 1O | 3N el ket egerowt Ratvong. 1 &B.?Jflzleor@oam?ﬁ?g
rding. t n one of clains
et i B R e oty cheszony T,
o} e i famiul Gequd Jharing Baté 8 hereafi f8ans VBl aryl

|\Qroﬁa Nleﬁ%c}% ‘é% I\iO Xcazr%ao(%‘lozal_!:orﬁgi-!,, _orR2a4>5<— %23:5 b-membered

heterocyclic group;

each of R' and R® independently represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, or an
alkyl group having 1 to 8 carbon atoms which is substi-
tuted with a halogen atom;

each of R® and R’ independently represents a hydrogen
atom, an alkyl group having 1 to 8 carbon atoms, an
alkenyl group having 2 to 8 carbon atoms, an alkynyl
group having 2 to 8 carbon atoms, -or an alkyl group hav-
ing 1 to 8 carbon atoms which is substituted with a halo-
gen atom; and

n represents an integer of 1 to 5,

2. The compound or a salt thereof according to

claim 1, wherein A is CH.

3. The compound of a salt thereof according to

claim 1 or 2, wherein B is an oXygen atom.

4. The compound of a salt thereof according to any

one of claims 1 to 3, wherein W' is a bond.

5. The compound of a salt thereof according to any

one of claims 1 to 3, wherein W' is methylene or C(C=0).
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10 O in which W2 represents a bond, C(=0), or -CHZ;
Z2 represents an oxygen atomor a sulfur atom 15 each
of R21, R22 and R23 independently represents a
hydrogen atom an al kyl group having 1 to 8 carbon
atons, an al kenyl group hangg_Z to 8 carbon atons,
an al kynyl group having 2 to carbon atons, an

al koxy group having 1 to 8 carbon atons, a hal ogen
atom an al kyl group hav 20 ing 1 to 8 carbon atons

whi ch bs subsei cotmeduntt brashako+ ggr atem, . kQx :
ggggpogaghggm% go 8 garbgn at ons igh I's g%gg?#ﬁgté% any
with a halogen at&f “hydR8X§E? XnppfioY daffeyl fgomupach
hathag, 2ah0 8acar henaat eR%geANaakY! 255; up,. havin
6n39r&%eﬁa£§°n atons, or a 5- gr 65n%ngg%gg9 Qtom’ OF a
het erocycl i OIﬁroup; each of R24 and R25 independently
represents a hydro- gen atom an al kyl group having 1

to 8 cgrbo atons, or 5 an alkyl group having 1 to 8
carbon’ at ons ' WFEAPPEA DL Btsale echaweds aadbadboginy to any

aten ofl 51 dhes compound (oo I er eof, according to
10 claim 14, wherein W isla% o%df.g]l%.suﬂhgu%o%%nd“& Y
a sal t"tTHSIETt FHc¥rding to claim 14 or 15, wherein

each of R21, R22 and R23 indepen- dently is a hydrogen
atom an al kyl group having 1 to 8 15 carbon atons, an’

al ken)ﬁ' gr P HERRprE tof & crarliort ietre T c Y AEIKOXY any
Preup havigy t ar, ons, .a halo- gen atom an

al kyl grouggﬁiéigﬁﬁietgﬁgﬂggﬁbgﬁ afofts ﬁﬁV%ﬁn pgom or a
St @O -wi th a hal ogen atom or an al koxy group
having 1 to 8 carbon atons which is substituted with a

20 hal ogen at om
9. The compound of a salt thereof according to any

one of claims 1 to 8, wherein each of R', R? and R® inde-
pendently is a hydrogen atom, an alkyl group having 1 fo
8 carbon atoms, an alkenyl group having 2 to 8 carbon at-
Voms, an alkoxy group having 1 to 8 carbon atéms, a halo-
gen atom, an alkyl group having 1 to 8 carbon atoms which
is substituted with a halogen atom, or an alkoxy group

having 1 to 8 carbon atoms which is subétituted with a

halogen atom.

10. The compound of a salt thereof according to any
one of claims 1 to 9, wherein each of R* and R® indepen-—

dently is a hydrogen atom or methyl.

11. The compound of a salt thereof according to any
one of claims 1 to 10, wherein each of R® and R’ indepen-

dently is a hydrogen atom or an alkyl group having 1 to 8
carbon atoms. '



. The compound of a salt thereof according to any
éze of clarﬁs 14 to 16, wherein each of R24 and R25
i nde- pendently is a hydrogen atomor nethyl. 25 18.
An activator for peroxisonme proliferator acti- vated
receptor containing a conpoygd4or a salt thereof
~according to any one of clai m4%I to 17 as an effective
Conponﬁgt. %ge compound of a salt thereof according to any

one of claims 1 to 11, wherein n is an integer of 2 to 4.
5 13. The compound of a salt thereof according to any
" one of claims 1l te 11, wherein n is 2.

14. A compound having the fellowing formula (II} or

a salt thereof:

R22
| P
W2
N
| [Nj R
21 N /1//
R‘““~=ﬁ£ N\ I | Zj>K<CChH
—/ X~ R “R®
10 o]

in which
W represents a bond, C(=0), or -CH,;

7? represents an oxygen atom or a sulfur atom;

15 each of R*, R* and R*’ independently represents a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms,
an alkenyl group having 2 to 8 carbon atoms, an alkynyl
group having 2 to 8 carbon atoms, an alkoxy group having

1 to 8 carbon atoms, a halogen atom, an alkyl group hav-

20 ing 1 to 8 carbon atoms which is substituted with a halo-

'gen atom, an alkoxy group having 1 to 8 carbon atoms
which is substituted with a halogen atom, hydroxyl,

nitro, an acyl group having 2 to 8 carbon atoms, an aryl
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group having 6 to 10 carbon atoms, or a 5- or 6&-membered
heterocyclic group;

each of R and R independently represents a hydro-
gen atom, an alkyl group having 1 to 8 carbon atoms, or
an alkyl group having 1 to 8 carbon atoms which is sub-

stituted with a halogen atom.

15. The compound of a salt thereof according to

claim 14, wherein W? is a bond.

16. The compound of a salt thereof according to

claim 14 or 15, wherein each of R**, R* and R%® indepen-

dently is a hydrogen atom, an alkyl group having 1 to 8
carbon atoms, an alkenyl group having 2 to 8 carbon at-
oms, an alkoxy group having 1 to 8 carbon atoms, a halo-
gen atom, an alkyl group having 1 to 8 carbon atoms which
is substituted with a halogen atom, or an alkoxy group
having 1 to 8 carbon atoms which is substituted with a

halogeh atom,

17. The compound of a salt thereof according to any
cone of claims 14 to 16, wherein each of R?** and R?® inde-

pendently is a hydrogen atom or methyl.

18. An activator for peroxisome proliferator acti-
vated receptor containihg a compound or a salt thereof
according to any one of claims 1 to 17 as an effective

compenent.



