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- 1 - SPECI FI CATI ON ACTI VATI NG AGENT FOR
PEROXI SOVE PROLI FERATOR ACTI VATED RECEPTOR 6 5 .
Technical field The present invention relates
to an acti'vator of peroxi sonme proliferator activated
receptor (PPAR). 10 Prior art As the activator of
peroxi some proliferator actii vated receptor (PPAR),
three subtypes, nanely PPARa, PPARy and PPAR8 have
been identified (Proc. Natl. Acad. Sci. USA, 91,
p7335- 7359, 1994). 15Vari ous conpounds have been
reported with respect to functions of activating
transcription of the PPARCEBEDCYDPESY | owering bl ood
sugar | evel, or inproving netabolismof |ipid. For

~exanmpl e, CNV590735 (GSK), KRP-101 (Ky- orin) and

NS-2?@T@ﬁ@€H§GNE§ﬁ@ﬁ?Eﬁﬂh}@ﬁﬁ»ﬂh£WE PEOL. IFERAZOR ACTI-

waEHrekras proxelsect i ve a-agoni st having the function
of inproving netabolismof |ipid (J Pharmacol Exp

Ther 309(3): 970, Jun 2001). O her agents have
nmdhmﬂdalomlésda dual agoni st for PPAR7 and PPARa. For
exanp, é % hlazoltdlnedl n%) de- 25 rivatives
such Rﬁﬁsﬁ CRYSF P and L6ter §Os@ghagsivator of
peinoaglsiohnaz aro( BB aand Tesdghitkaz aecepAsbraleraga) ,

whi ch are shown bel ow, have been known as the agents
have the function. The conpounds have been devel oped
Pxdoggamts for treatnent of diabetes to have a main

fUnchbo@hgoéceEAB%orsngB@E%&Q%%me'Frb§1%@98?5§daEE§L

he conmpounds do_not have a stron unction

VﬁﬁﬁﬁyFecepﬁor (PPRRp. 2§?rFRy§Ppﬁype€H8na§ﬁﬁVa§PﬁﬁﬁzaPPARY
a(BVBPARDAsaee siebent i denagpnest (Posc PRAREL . Q¥SD1546: .

K), - hayi t ol i,0Q fornula of phenoxyacetic
Ugg?dbgypébﬁgé R IS Bioorg Med

ChenViaeiougd3cepO8hdsshiavésSReenepepbrtbdt wihie respect to
FGABPOHAY -Bas !9@@9 ’E'EM | ppedsas;aniage bPRE Oy,

nmet abol |smoa Ea ? %%F %%gﬁﬁgsmﬁﬁ }g%3b$2$
tapééroé@§e¥h@gf% PO AUIRBNPOURES OFf pmnﬁ9Vgngcm¢mabo—
1wmeoﬂnsd1ph@nylwa@réﬁm};ﬂé&m@bv-ts/m% , KR 01 (Ky~
g ent §¥ g%8rz a%e filed 02/ 69 7 mhlc : i

&85 7B2sMP BOFBRT Ui RG" cofbBYAEY b fhﬁﬁ%nliﬁ%%elf%
pactddt ypea haslact inet koagohiiact hyat hagthé anseet Ph onF

. T esen vent rs_haye
lﬁ% ﬁer T dgg%f%@/ﬁgzgipfahﬁghﬁges%?? s§§%g¥h%F
3@%h%bun%7%f $ebs2P®Ut ed phenoxyacetic acid type al so

has @pnexcehdens ﬁ%@téoﬁu&étﬁé}ﬁ'é@té | Pt

of PPARS 1 V[)O4/63184 has recentl ggéi Q%%gﬁ%g% Ak
%%%% Ra. For example, TZID (thiazolidinediocne} de-
rivatives such as KRP-297 (Kyorin) and others such as
Muraglitazar (BMS) and Tesaglitazar (AstraZeneca), which
are shown below, have been known as the agents have the
function. The compounds have been developed as agents for
treatment of diabetes to have a main function for PPARq.
Therefore, it is reported that the compounds do not have

a strong function for PPARy.
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phenyl propi onic acid type having thiophene inits
formul a as a PPAR nodul at or. Bi oorg Med Chem
Lett 13 (2003) 1517-1521 describes that the
activating function of phenyl propionic acid type 20
for PFARS is about 30 tines weaker than the function
of phenoxyacetic acid typer 2 - WD 01/603 and Bi oorg
Med Chem Lett 13 (2003) 1517- 1521 are silent with
respect to a netical effect of the phenyl glycine
type. - 4 - The conpounds represented by the
formula (1), (Il) and (III).according to the present
invention differ fromthe aljove-nenti oned conpounds
such as GW501516. e C At oned _docunents are
silent with respe thg 5 d . DNgcl osure of
i nvention An th LA on i 0 provide
compounds rep?géented byfgﬁ fornula ;?;K (1) and
(I'11), which 10 have_a function of actlvé%lng

per oxi sone prollferaKBP aéti V&wed inécept or. The
present inventors have studied and discovered that

has an excell ent function of activat{ng

pro- 15 liferat €t vat ed pt or 16,

di fferen descrip 5 | NNBi 00T g

Lett 13 21. present invention has
been conjpte on @he i scovergo,H The
present invention rgsi ] c nd having 20 the
fol | owi ng formul a (’lﬁ?kgﬁ%\tgésf {RBPof : (1) R
(CR3R4),- A-BXYZ ' mhereln each of W
and W2 i ndep

CH or ni enCoxii s NR5
or CR6R7, mhgjapn e 8 alkyl ClL 8
al kyl substi t ut@d h-mal egey ~al REbHs
substituted with Cl_8 al koxy, cycloalkyl of
t hr ee- nenber ed Tosaglehananbéhetrategecdl 8 al kyl
substituted with cycloal- 30 kyI of three-nmenbered to
seven- nenbered ring g substi tuted
wi t phdnyelepblyge a%?‘Pnl%F é?r 8P BN% YE - AhkP HactEBi)
h&61 agde 7 f@ﬁf@enﬂl@nfbymu;a hydr pgenoeya&d 8 ahkyd ; t )pe

CR8 f R8 an nde end-
h‘l’é%t}f)ée? ](Rg()‘ménogen or )éloeg )}?looarrﬁj%?%gsd %t d
(&D@hﬁ h5h?e1@bhbrﬂpdrtotm@tnthéFﬁ@mpeﬁﬁ&lha@rbeen devel-

yoyl ndepen tly
Ol?%@h§%r%gen or Cﬁég ﬁﬁ%ﬁ)@{%m carﬁ%/ QF FIEE.
tetrazol yl; Gis 0, Sor CR12R12 wher ei n

each of RI2 and Rfl |n§F10Cﬁhndently i s hydrogen or
Cl1 8 alkyl; Aig ve- penpered heterocyclic ring
sel ect ed f iFge @ Up_-EonsBst LAg 9tHL hi azol e,
oxazol e, I mdazoks pyrazol g, t] fiene, furan, and
pyrrole, which can be substituted with a substituent
sel ected fromthe group 15 consistingQof €228 al kyl
C2_8 al kenyl, C2_8 alkynyl, Cl1_8 al koxy, hal ogen,

ClL 8 a“ﬁg substltuted Mﬁth hal o en Cl1 8 al koxy

subdlq /e i T i o g c ke Dxie Fakiaying @npapnds

hydr og

ofOptkhrgll yciand wydd V@T&Qﬁﬁlﬁ{ﬁlbmpﬁdrﬁ&%[ﬂ?ﬁf

.
heterocyclic group; 20B is a Cl1_8 al kyl ene, §
al kenyl ene or 02_8 al - kynyl ene chain, mhereln “the
chain can be substituted with a substituent selected
fromthe group consisting of Cl1_8 alkyl, cycloal kyl
of three-nmenbered to seven-nenbered ring, Cl1 8
al koxy, and hal ogen; 25each of R and R2
i ndependently is hydrogen, Cl1 8 al- kyl, C2_8
al kenyl, C2_8 al kynyl, Cl1_8 al koxy, hal ogen, 01_8
al kyl substituted with hal ogen, Cl_8 al koxy
substituted with hal ogen, hydroxyl, nitro, 02_8 acyl,
C6_10 aryl, or a five-nmenbered or six-nenbered
het erocyclic group; 30each of R2 and R4 independently
Is hydrogen or C1_8 alkyl; and mis an integer of O
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R2a Rla wherein Gais 0, S or CH2; Aa is
five-nmenbered heterocyclic ring selected fromthe
group consisting of thiazole, oxazole, and thiophene,
whi ch can be substituted with a substituent sel ected
fromthe group consisting of Cl1_8 alkyl, Cl1_8 al koxy,
hal ogen, Cl1_8 al kyl substituted w th hal ogen, C1_8

al koxy substi- 10 tuted with hal ogen, hydroxyl,
nitro, and C2_8 acyl; Ba is a Cl1_8 al kylene or C2_8
al kenyl ene chai n; and each of RR2a

i ndependently is hydrogen, Cl1 8 al kyl, Cl1_8 al koxy,
hal ogen, C1_8 al kyl subgti GHed with halogen Cl 8

al koxy substitu ty hal ogen, hydroxyl, 15 nitro,

or C2_8 acyfC @ S Qon-further resides in

a compound havi ng—the foll ow ng @ la (111) or a

salt thereof: 20 wherein Gbis Ab
ﬁggfgéhﬁron1th

is five-nmenbered heterocyclic ring se e
group consi sting of thiazole, oxazolec}and t hi ophene,
whi ch can be substltuted WCH; a substituent sel ected

from 25 the gro D \OnSI ng of C1_8 alkyl, C1_8
al koxy, hal® I k¥l su¢bst Lt ut @, W th hal ogen,
ute

Cl1_8 alkoxy sub dSw t o St hydr oxyl
nitro, and C2_8 acyI - 7 Cl 8 alkylene or
C2_8 al kenyl ene chain each of Rlo ant R21CO,H

i ndependently is hydrogen C1_8 al kyl, C1_8 al koxy,

hal ogen, Cl1_8 al kyl substituted with halogen Cl1 8

aIko??esab§§€99tedvanthrhah@génflhydr@QyD2/56ﬁ5?rowhlch
dQEcQ@b@saEBﬂat and E@Plbﬁlﬁ%‘dl&eﬁﬁeuﬁ& &é_éhéhwé?etlc

resent invention relates to an activator

aﬁé?ogyg%n%aﬁr%IfF@PB%%F att pEhiBatieg chtdrseriwmtEpn of
PERRRS Al ns as an effective conponent a conpound havi ng

the 10formula (1), (Il1), or (l1l1l) or a salt thereof.

The invention also relates to a nethod of activating

peroxi some proliferator activated receptor 5,

characterized in thatph.e C%ﬁon'pound
havi ng t he fof a )4 ) or?a salt

t hereof is ad S- asapseffective
conmponent . The |nvent|o further relates to a

met hod for treatnfht and/ or pPophyl axis of a di sease
medi at ed by' peroxi sone proliferator activated
receptor_8, such. as d S|I i dem t abpo) j ¢, syndrone,
Cbectis REATSHI nb ot ey Fa 90, it rot 99t
03 et b el vér osh sdoscdilseasehas soctatpolitdes 2veilhs t idruted
oS &8 L0 AR) Mg echi fy at}?% S e
a@ﬁﬂYaﬁlﬁgeﬁﬁam%pﬁﬁﬂﬁlﬁgt@feHP dan effective
cgmm%m?ﬁa%%@%%%@f&@@ﬁ%@ 4 Q%c?f%ﬁcﬁjﬂcp dise

a com_ pound having the Tornula (1)
PRy YPIRP PTG t2¢ b riebre ffb?V%IP%ﬁlhaé?ﬂhed}ﬁjlﬂd“r its formula
ag)reomgmam@jwja@oﬂj sease nedi ated by peroxi sone

Gy o1 sttt S THSr & aynaF oS! el T 4 helSRRE 455

thaﬁg uhﬁ @rcrtaﬂvadngamsfdratt::tqupeof aplierydget@riasiic arcid type

=4 30050 8200 o0 g Lhailh BOIELSS, BBk en of

Priwseiasss: iselasid it ymte de- 35ta|I - 8- 1nthe
forrmj 601(/'@03 Rhd B odidy R e Rt t(RA:3 F?%Dou%% 1517-

3, a substituent of the tive-ne
15@&{ @r&ﬁ:ﬁl{h%ltr Mg:fr SFBEEH deP Y IRtiged £ Ifigsdt iafudhe
Hfn Al LR al ene, C2_8 al kenylene or C2_8
I’a|£§2§?§%e chgﬁﬁis represented by B can be Cl1_8
al kyl . Exanples of the C1_8 alkyl include nethyl,
et hyl, propyl, isopropyl, butyl, isobutyl, t-butyl,
pentyl and hexyl. R1, R2, R5, and a
substituent of the five-nenbered heterocyclic ring
represented by A can be C2_8 al kenyl. 10 Exanpl es of
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25R1, R2, R5, and a substituent of the five-nenbered
heterocyclic ring represented by A can be C1_8 al kyl
substituted wi th hal.ogen. Exanples of the Cl1_8 al kyl
substituted with hal ogen include nethyl, ethyl,
propyl, isopropyl, butyl, and t-butyl which are
substituted with 1-3 30 haroderis such as fl uori ne,

~chlorine, and brom ne. Preferred are trlfluoronethyl

chl oronet hyl, 2-chl oroethyl, 2-bronoethyl, and
2-f 1l uoroet hyl . R1, R2 and a substituent of
the five-nenbered heterocycllc rin re resented by A

can bERCICERAYASES KRS eded Haager 1)
Exanpt es) Oécééﬁjﬁﬂg_a:@m?@()pﬁé%{ﬂ lnv'engzlont et o\ tfl?_fom

Gt oty ST Tk AT o e eib e (O S e 1085

ﬁ%@f@ﬁmenﬂxﬁnednﬁﬁtumeﬁﬂsuuﬁéusfmeﬂﬁ wihlholrie@@eattom the
6w&ne atom Preferred are trifluoronethoxy, 5
C%T%roneﬁhoxy, 2- chloroethoxy, 2- br onoet hoxy, and 2-
quoroethoxy Rl, 'R2, R5, and a substituent of
ocyclic ring represented by A
can %9éﬁ% ac&ﬁgﬂgggﬁ£les of the C2_8 acyl include
acet yin aﬁwemto@fome ipyendliorRA s &qd P& oyibst compaunds

ﬁpﬂé&ﬁﬁé&?%@l@ e¢Artier ocyc! | @ mi Reqr qmesent«ﬁ%ﬁy

A can b aryl . Exampl es of the C6-
TG el argh. OF dct T LS e SoRgsPrPReRETBFOT ac-

ﬁﬂuaﬂédureme@memed het erocyclic ring represented by A
can ! f|ve nenbere 5 _si X

et ery ErEEearonbveRtels Bl YeBIRE, Bha. dhsrayegp
Qh@@rﬂnggu@dsheﬁep@epwﬂp@ognaupxqﬁ@uddEypyrudyxpectedly

1’1%% GaNn ek%%e(]?leﬁtalflﬁ% tg%lﬂsb'ft %t&qﬂtgggc&fgﬁﬁhg&ﬁc\é pro-

anpl es of substitu
%ﬁ%ﬁ?%oarcﬁél"%@dnﬁ?ﬁﬂ) Oéftr%yr whiseBpis  di 5Eprdpy| from
thidt Wesdrsphbubyk, ih- Bubklrg P@&Iﬂheﬂrﬂ@eBEXYB Whooh) ars17-

stituted with nethox XY,

R or BBy D TR ORy LT SO S5 LR dayte piftdipged on
thie kidesyooryy . R5 can be cycl oal kyl of

‘thre 5 gfLn 0
the aa BarReltof "PRFEToR £ RETRES Fn A Conbele £Tvho
thengoillderide €gcimopropy), ceyel ebdtythergefopent yl

and cycl ohexyl . R5 can be Cl1_8 al kyl (1
substituted with cycl oal kyl of tﬁfee menbered to
seven-nenbered ring. Exanples of the 30 C1_8 al kyl
substituted with cycloal kyl of th mbered to

seven- nenbered ring inglude nethy, X+ ypropyl ,

i sopropyl , Lug%ﬁvw GBﬁ?%#, 1B pentyl and hexyl
whi ch are sub§¥r,wt ed wth cycl propyl, cycl obutyl,

cycl opentyl, wa/cl ohexyl . 4o - R5 can be
Cl 8 al kyl substituted with phenyl Exanpl es of the
C1_8 al kyl substituted mnth;fhenyl i ncl ude benzyl and
phenehbyein Acacise f t Wermnd Wt Hedepeddahkyene, CE205 ni-
t@b%gﬁylene or 5 02_8 al kynylene chain represented by

an be cycloalk%l of three- negbered to
seveﬁ henbet e GHG., Exaemeds B Shélyar@rg@all kh-ofalkyl,

UJ

f%@Hﬁ@ﬁ@%b%@1E%t%%V%ﬂt%Eﬂﬁ£mﬁ§éd' AR substi-
%$ opropyl, cyclobutyl, cyclaopenty nd cycl ohexyl
t‘i % ‘t’h%hf%r—r&ula&kPF‘V)f CRCE: % 1aﬁ>é §h§eesfnreméeﬁedoro

sévae-henbered heie ,rag%/ Gl laQ delngaubemﬁeeeeaedlbh B3ctanl-
k halo 1 8 al

alk |, .Cl 8

g f S T U T et Ea G ERbs ST (i aqatiy]
wi t h hal ogen, and C2_8 acyl Exanpl es of themare the
same as the exanples 15 of R, R2, and the
substituent of the five-nenbered het- erocyclic ring
represented by Ain the formula (1). 2b, In the
formula (I111), R b, Rand a substituent of
five-menbered heterocyclic ring represented by Ab can
be C1_8 al kyl, Cl1_8 al koxy, hal ogen, C1_8 al kyl
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in (1), or a salt thereof, the formula (1), a

(1), or a salt thereof, the fornmula (1), a salt in
(1), or a salt thereof, the fornula (1), a salt in
(1), or a salt thereof, the formula (1), ‘a salt

t hereof, a conpound deflned in (1), or a salt

t hereof, 15 wherein X is NR %and R5 is Cl1_8 al kyl

(7) A compound having the formula (1), a salt

thereof, a conmpound defined in one of (1) to (6), or

a salt thereof wherein Y is CH2 (8) A
conpound having the fornula (1), a salt 20 thereof, a
g Eﬂ%fwlﬁgbl nherode 66- él?cﬂa: (9 ,Cprs algenyl, and

éme@f RWAGHERA Znd &?&&%y is h ydrdgBn %ﬁ@mﬁugﬁkyl

“having the formla (I a sal ereog a _cofrpou

defi nfed3 i GFeRotn 11 )NESSEB) ea&rh RS K taRfeR egmdepend-
arfteneiins Gyidrdye?b (o)X, Ay ca)mpyndaﬂitaivm ng theed ormgra

e S?ﬁt%%re%mps%?”%mﬁéf& CRMEER D 208 o (U

- aithyely leae, bezhsucbsjnl eacad ol RA° aarsijtﬁé‘ | indepersddrected s

e Ilngof Cl 8 alkyl, C2_8
hgfc%@ﬁfelﬁ o%rz 3-8 %ﬂgﬁ? ClL 8 al koxy, 30 hal ogen, Cl_8
al kylZ @@b@ﬁlrbgﬁé’d Wict ﬁeﬁaaé@éﬁl Cl_8 al koxy-
substi tiut ed wi b kalagen, wmgé%yéacmlctf Qalzcgpﬁ ROY i nde-

C6 10 aryl, and a five- rrerrbere or si x- menber ed
PRECEntdyc e hyAsagen- o12Ci-g alkyli11) A conpound
havi agikheéifermemBetb)l, hatsabtytheresingaseDsPOEIdt rom

ef i ned 1 [t th f
R EFlie B Eefyptnbs charAzore, “oxadfon LMittnte.
piavizndget hehfiopheha, (Ehran, sahtd Eyrhelepfwhack}:omumm
mﬁ&t?ﬁgtbﬁ ﬁggP Elg %s%ﬁ&&éﬁée en ent?lf?éﬂﬁgﬁgg roup

ereln eac
cens8shirg| oL Q1 & aﬁlt&aﬂyl Czca 8 5?%@,%@ @éé&wny@l 815
adkkyl, subsbitat ediL1 tah@ql %@ﬁnm%tea%l@hk%xogen, Cig

bstituted. wt 0(13) Aco ound. havin
fH‘éWoFH’BFBl%‘FSed W%E\ th%‘éﬁ?é SRpbu Y det i

atplpnes of; Gyl oapdilhp, fdlﬁream&a:bterbhebeofs;.xwlﬂémbdeﬂed het—

nd R2 i ndependently is hydrogen, Cl1_8
eg?ég?ﬂ%% , or Cl1_8 alkyl substituted with

hal ogehs 1@((114)3 Aldmﬂrpoandcbasuaﬂgi@tm@a‘n@r ool &(4)al-a
k;miers@eéﬁﬁn %Hﬁﬁ@ﬂy%ée&@?ﬁ éghqs@ g-ubéél) d}t%f with

or a salt ereof, wherein each of

ah%/‘&?%@ewent selecwq@)fwrvso%%u%omwcr{gelcs’rreufq)/qﬁnca 8
a](ll')\rl &:ﬁ@iéalﬁﬁl@f t}@:é@tm&hw@r@&fw%déhwrehl)
a 20 salt tttﬂereof wherein mis

r](rl%r) %@oﬁé&iﬁﬁéﬁhéy?n RE<formula (11) or a salt
t herenfh othat'eiamdGa’i snfependent(§7)shporpgemd Ci_o al-

yi gth for II It ther f oun
%Le'fldr]?e‘é |§k ?'u a?l]iyn ergof gg Wérﬁ?gg%%n‘i
altwlaza)itrﬁtmtcdﬂ oenrtfbéladuiwm,t Lﬁle@ al kbxa substltwteem

w8l S I ORI B D 3 o

oxy

fiygawatpensy @ralﬂéés(weéflﬂ%ﬁ Ut idavs el ggenp/
hy dre@ed o MIEPr andanll GRadoas¥en80¢ 183 Hy&aspaunst- ¢, _
haﬁ1 n%althe formula (11), a salt thereof, a Ttonpoun
9n (16) or (17), or a salt thereof wher ei n

Bﬁ S iet lailyi ame c@fe b I0 to 3. ]S19) A corrpogng Paw Sg
t he rmula (I.1), salt thereof, a conpou efi ne
e ghE dr (ei‘%)“{rb a5y regi e 53T 4 COTRBLESH hayhaPet he
foédowioly RRZauiladggdndemt by s=slt -thk¥eof:hydrogen, Cl1_8
al kyl, Cl1_8 al koxy, hal ogen, Cl1_8 al kyl substituted
wi t h hal ogen, or Cl1_8 al koxy substituted with
hal ogen. (20) A conpound having the
formula (111) or a salt 5 thereof, wherein G'is Q
(21) A conpound having the forrmula (I11), a salt
thereof, a conpound defined in (20), or a salt
t hereof, wherein Ab is thiazole, which can be
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Synthetic process 1 (wherein Gis O, B i s ethyl ene,

and Z i s carboxyl) In the formulas, R is |ower
al kyl', and each of W, 10 W, X Y, A Rl, R2, R3,
R4, and m are descri bed above. The conpound of

the formula (c) can be prepared by reacting the

al dehyde of the formula (ay W th the acetophenone
derivative of the formula (b) in the present of a
base such as sodi um net hoxi de or sodi um et hoxi de in
an 15 inert solvent such as THF, nethanol, or

et hanol . A catal ytic hydrogen reduction
reacti on of the obtained conpound of the fornula (c) (II)
is carried out in the preseﬁ@ﬁiof pal | adi um acti ve
carbon in an-.inert solvent - - -such %ibTHE' or
met hanol to obtain an ester offth or (d) A
hydrolytic regeti of A#dpgzester “df the formula (d)
Is carried out i presefce l'i t hi um hydr oxi de
or the like to o the ceapound of the formula (e)
ac- 5 cording to the present invention. In the case

“that X-Y-CO2H is propionic acid, an acrylic ester can

be usa@tkmsit @ aegmusdoef cHie fornula (b) In this
case, Jhe 3cr I|CFE§ter bs r educe
&

pr opi‘oni*€ EREI T 5P Y& 36 ﬁéntghé‘eflSFﬁﬁijafrom
) difou abtsist e dorthilazdid, Seudiet,i ampt atdsphne,

R S B BB SRS ity Med: Reng Bagred from
e grouwp ognEstRng RE 0R3g Rllkyéndcm avl&ateschigBeden,

CﬁbQVﬁlk?@Tgﬁb§§i€{1t88 benf RRMYLEn( 9 Ca%l%}d%)" %%I:e,%q_
re- _éil he ketone of the formul a

ag) v dm BRdi%de a“éjoghum %‘FrYJd'e in

an i rﬁé‘r tissal gent aSTLU@fleaa& BI:ﬂEcz A &yiksiop Véihe dﬂm{-l Qhd
of t e

S QAf .the fornu ( s .carried
out |n %he pﬁ%sé%%% Bf ﬁPﬁﬁgﬁygigx?% h?SIS%?%f
aﬂhylGoﬁhoyn@lb®XYhehab®@®ma Ch)s addorldismpsttd thted w1th

r ven S erel

LSRR KL 0, % S e Pl PR ol i
“(JGP@R4)°3T A2Bd %CW(k) HaI -Y-C2R R5 0) NH
RSHy dhel ¥$ivenhi ¥nCERther resides in a compound having
the following formula (III) or a salt thereof:

, (ITI)
R ' [R30

\/\:/g,v
™.

CO,H

wherein G” is O, S or CHa;

AP is five-membered heterocyclic ring selected from
the group consisting of thiazole, oxazole, and thiophene,
which can be substituted with a substituent selected from
the group consisting of‘Cl_S alkyl, Cy_g alkoxy, halogen,
Ci1-g alkyl substituted with halogen, C;_g alkoxy substi-
tuted with halogen, hydroxyl, nitro, and C,_g acyl;
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R2 11 (CR3R4),-A-B R5 NY C2R 10 0)G In the
formulas, Ris lower alkyl, hal is hal ogen, and each
of W, W, Y, A B R, R, R3, R4, R5, and mare
descri bed above. The ester of the formula (k) can be
prepared by re- 15 acting the amne of the formula
(i) with the aliphatic ester’/of the fornmula (j). A
hydrol ytic reaction of the ester of the formula (k)
is carried out to obtain the conmpound of (1)
according to the present invention. The anmine of the
formula (i) as a stating material 20 in which RS is-
al kylB'cas BeCprepakiadl e ovxditig st ol kavey ¥esid ostianign
reactdfth of rE¥ and r?® M%ep@%ﬁﬂly'%%ydrggené e,M

n the fornmulas, R5 is” alky S

5 | ,
: %lﬁ\f]e'ctqlvé 3L60BYF 0P2dOARRr oberw eyt FERVEISHtERewith

hakeyergneC,€aChl RExW suM@titutBd Rilth R4 1dBen Rhy@skyn,
I_{alir,certode_socrr icbed ago;(g. 11_ e anmne of the fornula (i) as

a stdtjng wate?TAr’ 18"%n which R5 is H can be

pr ep& &di mduotigen tor the of @llkgwi.ng reaction. r=W
(CRs%%knbéeégHQ I8 Qcionl®elates to an activator of
peroxisome proliferator activated receptor & which con-
tains as an effective component a compound having the
formula (L), (II), or {(III} or a salt thereof.

The invention also relates to a method of activating
peroxisome proliferator activated receptor 8, character-
ized in that effective dose of a compound having the for-
mula (I), (II), or'(III) or a salt thereof is adminis-
tered as an effective component.

The invention furthér relates to a method for treat-
ment and/or prophylaxis of a disease mediated by per-
oxisome proliferator activated receptor 8, such as dyslip-
idemia, metabolic syndrome; obesity including internal-
organs fat type, atherosclerosis or disease associated
therewith, or diabetes, characterized in that effective

- dose of a compound having the formula (I, (II), or (III)

or a salt thereof is administered as an effective compo-
nent.

'The invention furthermore relates to use of a com-
pound having the - formula (I), (II), or (III) or a salt
thereof for treatment and/or prophylaxis of a disecase me-
diated by-péroxisome proliferator activated receptor §,
such as dyslipidemia, metabolic syndrome, obesity includ-
ing internal-organs fat type, atherosclerosis or disease

associated therewith, or diabetes.

Best embodiments of invention
The present invention is described below in more de-

tail.
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In the fornmulas, each of W, W, AA R, R2, R3, R4, 5
and m are descri bed above. The conpound of the
present invention of the formula (1), (11) or (I11)
can be prepared by referring to the above-nenti oned
synt hetic processes, the bel ow nenti oned

exanpl es, and the above- nent Poried patent or known

doculO nents. Exanpl es of the conpounds of the

present invention are shown in the follow ng Tables 1
to 37. (1) In the formul a, X Y, Ra Rb, nc, h and
n are set forth in Tables,1 to 3. z T%BLE 1 & Y

Ra  RotR&-hecripreyy &4-(@r3 IRsopBopy]i{ rZRCHSer Blp R, R,
E%F-UQ'QHHER% 2MCHR s B G (&B) o 2 ﬂm&&&ﬁ-@r@ﬂbe&e@"ﬁet—

é&é%?éfﬁggﬁ%%'ré%i%s%e%e%”%&'A. %ﬂ%,% substituent of the
Ci1-g alkylene, C,_g alkenylene or C,.g alkynylene chain
represented by B can be Ci.g alkyl. Examples of the Cy_g
alkyl include methyl, ethyl, propyl, isopropyl, butyl,
isobutyi, tmbutyl, pentyl and hexyl.

' rR', R?, R% and a substituent of the five-membered
heterocyclic ring repre$entéd by A can be C,_g alkenyl.
Examples of the C,_g alkenyl ihclude vihyl and allyl.

R}, R?, and a substituent of the five-membered het-
erocyclic ring'represehted by A can be Cy_g alkynyl. Ex-
amples of the C,_g alkynyl include propargyl.

R!, R?, a substituent of the five-membered heterocyc-
lic ring represented by A, and a substituent of the Ci-g
alkylene, C,_g alkenylene or C,_g alkynylene chain repre-—
sented by B can be Ci_g alkoxy. Examples of the C;_g
alkoxy include methoxy, ethoxy, propoxy, isopropoxy, bu-
toxy, isobutoxy, t-butoxy, pentyloxy, and hexyloxy.

R', R?’, a substituent of the five-membered heterocyc-
lic ring represented by A, and a substituent of the Ci_g4
alkylene, C,_g alkenylene or C,_g alkynylene chain repre-
sented by B can be halogen. Examples of the halogen in-
clude fluorine, chlorine, and bromine. |

Rl, RZ, R5, and a substituent of the five-membered

heterocyclic ring represented by A can be C;_g alkyl sub-

"stituted with halogen. Examples of the C;_g alkyl substi-

tuted with halogen include methyl, ethyl, propyl, isopro—
pyl, butyl, and t-butyl which are substituted with 1-3
halogens such as fluorine, chlorine, and bromine. Pre-
ferred are trifluoromethyl, chloromethyi,-2—Chloroethyl,
2-bromoethyl, and 2-fluoroethyl.

R', R?, and a substituent of the five-membered het-
erocyclic ring represented by A can be Cy_g alkoxy substi-
tuted with halogen. Examples of the Cy_g alkoxy substi-
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CH2 CH(C2H5) 4-CF3 tert-Butyl 3-CH3 NI CH2 CH(Propyl)
4- CF3 Hexyl 2,6-CH3 CH2 (CH2)2 4-CF3 I|sopropyl 2-CH3
CH2 (CH2) 2 4-CF3 Cyclopropyl 3,5-CH3 7, "1 CH(CH3).
CH2 4-CF3 Cycl opropyl nethyl 2-Allyl F-7-1 CH2 CH2

4- CF3 4- CF3-Phenyl 2-Propyl CH2 CH2 2,4-C1
CH3OCH2CH2 2-CH30 |- <7 CH2 @H2 2-OH, 4- CF3 | sopropyl
2-C1 1

tuted with halogen include methoxy, ethoxy, propoxy, iso-
propoxy, butoxy, and t-butoxy which are substituted with
1-3 halogen atoms such as fluorine atom, chlorine atom,
or bromine atom. Preferred are trifluoromethoxy,
chloromethoxy, 2-chloroethoxy, Z-bromoethoxy, and 2-
fluorcethoxy.

Rl, Rz, RS, and a substituent of the five-membered
heterocyclic ring represented by A can be C,_g acyl. Ex-
amples of the C,_g acyl include acetyl and propionyl. -

R!, R?, and a substituent of the five-membered het-

erocYclic ring represented by A can be Cg 19 aryl. Exam-

ples of the Cg_ 1o aryl include phenyl.
R', R?, and a substituent of the five-membered het-

erocyclic ring represented by A can be a five-membered or

six-membered heterocyclic group. Examples of the five-

" membered or six-membered heterocyclic group include

pyridyl.

R® can be Cy_g alkyl substituted with Cj_g alkoxy.
Examples of the C;_g aikyl substituted with Cy_g alkoxy
include methyl, ethyl, propyl, isopropyl, butyl, iscbu-
tyl, tﬂbutyl, pentyl and hexyl which are substituted with
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy;

t-butoxy, pentyloxy, or hexyloxy.
R® can be cycloalkyl of three-membered to seven-

membered ring. Examples of the cycloalkyl of three-
membered to seven-membered ring include cyclopropyl?
cyclobutyl, cyclopentyl, and cyclohexyl.

R® can be Cq-g alkyl substituted with cycloalle of
three-membered to seven-membered ring. Examples of the
Ci—g alkyl substituted with cycloalkyl of three-membered
to seven-membered ring include methYl, ethyl, propyl,
isopropyl, butyl, isobutyl, t-butyl, pentyl and hexyl
which are substituted with cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl.
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TABLE 2 X Y Ra Ro Il° n CH2 CH2 4-CH3 Heptyl 2,6-CH3
NH CH2 4-CF3 Isopropyl H N(CH3) CH2 4-CF3 | sopropyl
H1 N(CH3) CH2 4-CF3 Isopropyl 2-CH3 1 N(C2H5) CH2
4-CF3 Isopropyl 2-CH3 1 N(AIlyl) CH2 4-CF3 |sopropyl
2-CH3 1 N(Acetyl) CH2 2-0H, Ah—OC1_ | sopropyl 3-CH3 3

R® can be Cq_g alkyl substituted with phenyl. Exam-
ples of the Cp_g alkyl substituted with phenyl include
benzyl and phenethyl. ‘_ _ ' _

A substituent of -the Cqi_g alkyiene, Cy_g alkenylene or
Co_g alkynylené chain represented by B can be cycloalkyl
of three-membered to seven-membered ring. Examples of the
cycloalkyl of three-membered to seven-membered ring in-
clude cyclopropyl, cyclobutyl, cyclopentyl, and cyclo-

hexyl. _
" In the formula (II}, R'®, R%*, and a substituent of

five-membered heterocyclic ring represented by A® can be

Cy.g alkyl, C;_g alkoxy, halogen, C;.g alkyl substituted
with halogen, C;_g alkoxy substituted with halogen, and
Co_g acyl. Examples of them are the same as the examples

-~ of R}, R?, and'the substituent of the fivé*membered het -

erocyclic ring represented by A in the formula (I).

' In the formula (III), R™, R®, and a substituent of
five-membered heterocyclic ring represented by AP can be
Ci;-g alkyl, Cj_g alkoxy, halogen, C;_g alkyl substituted
with halogen, C;_g alkoxy. substituted with halogen, and
Cy-g acyl. Examples of them are the same as the examples
of Rl, Rz, and the substituent of the five—memberéd het-
erocyclic ring represented by A in the formula (I).

In the formula (III), R® can be Cy_g alkyl. Examples
are the same as the examples of R® in the formula (I).
~ Each of R', R? in the formula (I), R, R® in the
formula (IT), R™ and R?® in the formula (ITII} can be one
to three groups attached to the rings, siich as benzene
ring. The two or three groups can be different from each

other. _
Preferred compounds of the present invention are

shown below.
{1) A compound having the formula {I} or a salt

thereof, wherein each of W' and W? is CH
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| sopropyl 2-CH3 CH2 CH2 4-CN Isopropyl 2-0H 2 CH2
CH2 4-t-Butyl Isopropyl 2-Acetyl 1 CH2 CH2
4-1sopropyl Isopropyl 2-CF3 1 - 20 - TABLE 3 X Y Ra
Rbo Ft' n CH2 (CH2) 3 4-CF30_BP£yI_-OCH2 2-CH3 2 CH2 CH2
4- CF3 Butyl -OCH2

_ (2) A compound having the fSrmula {I}, a salt
thereof, a compound defined in (1), or a salt thereof,
wherein X is CRPR’ ,

(3} A compound having the formula (I), a salt

thereof, a compound defined in (1), or a salt thereof,

wherein X is CH,

(4) A compound having the formula (I), a salt
thereof, a compound defined in (1}, or a salt thereof,
wherein X is NR$ . '
(5) A compound having the formula (I), a salt
thereof, a compound defined in (1), or a salt thereof,
wherein X is NH |
{6) A compound having the formula (I), a salt

thereof, a compound defined in (1), or a salt thereof,

?wherein X is NR®, and R’ is Cq-g alkyl

{7) A:compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (6), or a
salt thereof, wherein Y is CH:

{(8) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (7), or a
salt thereof, wherein 7 is carboxyl

(9) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (8), or a
salt thereof, wherein G is O

(10) A compound having the formula (I), a salt

thereof, a compound defined .in one of (1) to {9), or a

salt thereof;'wherein A is thiazole, which can be substi-
tuted with a substituent selected from the group consist-
ing of Cy_.g alkyl, C,_g alkenyl, Cy_g alkynyl, Cj_g alkoxy,
halogen, Cj.g alkyl substituted with halogen, C;_g alkoxy
substituted with halogen, hydroxyl, nitro, C,_g acyl, Cg.qg
aryl, and a five-membered or six-membered heterocyclic

group
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2-CH3 3 CH2 CH2 4-CF30 CH30(CH2)5 2-CH30 3 NH CH2

4- CF30 CH30(CH2)5 2-CH30 1 N(CH3) CH2 4-t-Butyl

Cycl ohexyl 2-F 2 N(CHA CH2 4-CF3 Hexyl 2-F 1 N(C2H5)
CH2 4-CF3 (CH3)2CH(CH2)5 2,5-CH3 1 N(Allyl) CH2 4-CF3
4- CF3-Benzyl 2,5-CH3 N(Ac) CH2 2,4-CH3 | sopropyl
2-CH3 1 N(CH3) (CH2)2 4-Abét§¥ Tsopropyl 2-CH3

(11) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (10), or a
salt therecf, wherein B is ethylene chain

(12) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (1l1), or a
salt thereof, wherein each of R' and R? independently is
hydrogen, C,_g alkyl, C,.g alkenyl, Cy_g alkoxy, halogen,
Ci-g alkyl substituted with halogen, or Cqi.g alkoxy sub-

- stituted with halogen

{13) A compound having the formula (I), a salt
thereof, a compound defined in one of {1} to (11), or a
salt thereof, wherein each of R' and R? independently is
hydrogen, C;.g alkyl, halogen, or Ci_g alkyl substituted

- with halogen

{(14) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) to (13), or a
salt thereof, wherein each of R® and R is hydrcgen

{15) A compound having the formula (I), a salt

thereof, a compound defined in one of (1) to (14), or a

.salt thereof, wherein m is 0

{16} A compound having the formula (II) or a salt.

‘thereof, wherein G* is O.

{17) A compound having the formula (IIL}, a salt
thereof, a compound defined in (16), or a salt thereof,
wherein A? is thiazole, which can be substituted with a
substituent selected froﬁifhe group consisting of CLQ al-
kyl, Cy_g alkoxy, halogen, Cj.g alkyl substituted with
halogen, C;_g alkoxy substituted with halogen, hydroxyl,
nitro, and C,_g acyl. ' '

(18) A compound having the formula (II}, a salt
thereof, a cbmpound defined in (16) or (17), or a salt
thereof, wherein B® is ethylene chain.

(19) A compound having the formula (II), a salt
thereof, a compound defined in one of (16} to (18), or a

salt thereof, wherein each of R'™ and R* independently is
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2 5(2) CH In the formula, X Y, Ra, Rb, Rd,
Re, and G are set forth in Table 4. 10 - 21 - TABLE
4 XY Re Ro Rd/Re G CH2 CH2 4-CF3 Isopropyl HH CH
CH(CH3) CH2 4-CF3 Cycl opropyl methyl HHS CH2 CH2

4- CF3 4-CF3-Phenyl HH C(C CH2 CH2 4-CH3 Heptyl
HHCH NH CH2 4-CF3 | soprop HHS

hydrogen, C;_g alkyl, Cy_g alkoxy, halogen, C;_g alkyl sub-
stituted with halogen, or Cq.g alkoxy substituted with

halogen.

(20) A'compOund_having the formula (III) or a salt

thereof, wherein G° is O.
(21) A compound having the formula (III), a salt

.thereof, a compound defined in (20), or a salt thereof,

wherein A is thiazole, which can be.substituted with a

substituent selected from the group consisting of Cq.g al-

‘kyl, Cj_g alkoxry, halogen, C;.g alkyl substituted with

halogen, C;.g alkoxy substituted with halogen, hydroxyl,
nitro, and C,_g acyl. :

(22) A compound having the formula (III), a salt
thereof, a compound defined in (20) or (21), or a salt
thereof, wherein B” is ethylene chain.

(23) A compound having the formula (III), a saltr

thereof, a compound defined in one of (20} to (22}, or a
salt thereof, wherein each of R and Rﬂ’independently is
hydrogen, C;.g alkyl, Cj_g alkoxy, halogen, C;_g alkyl sub-
stituted with halogen, or C,.g alkoxy substituted with
halogen. ’ _
- The compound having the formula (I), (II}, or (III)
can be present in the form of a pharmaceutically accept-
able salt. Examples of the salt include an alkali metal-
salt, such as sodium salt, potassium salt and lithium

salt. 7
The compound of the present invention can also be

‘present in the form of an optical isomer such as enanti-
omer oOr racemic body, or a geometrical isomer such as cis

or trans. These isomers are included in the scope of the

present invention.
The processes for preparing the compound of the for-

mula (I) according to the inveﬁtion are described below.



10

15

N(CH3) (CH2)2 4-CF3 Isopropyl HHCH2 CH2 CH2 4-CN

| sopropyl HH C(CH3)2 CH2 (CH2)3 4- CF30 Butyl - OCH2
CH3/H CH2 CH2 CH2 4-CF30 CH30(CH2)5 OH3/H 0 N(CH3)
CH2 4-t-Butyl Cyclohexyl Propyl/H 0 N(C2H5) CH2 4-CF3
(CH3) 2CH(CH2)5 CH3/H 0 N(Allyl) CH2 4-CF3

4- CF3-Benzyl HH S N(Acetyl L14CH2 2, 4- CH3 | sopr opyl
CH3/ CH3 CH2

Synthetic process 1 {(wherein G is O, B is ethylene, and 2

is carboxyl)

R2
/=W __(CR®?R*,-A—CHO \,
k% + /\[‘ X—Y—CO,R
(@) \.
()
R?.
R\FW/(CR RYm A~ N
—
W2 o)
(c)
R2
S (CRIRY-A \\4\‘!—X-YW—COZR
o]
(d)
RZ
RS
(CRORY,.- A \m,——x—v—cozH

R! /=W‘/
> kmﬁ 3

(e)

In the formulas, R is lower alkyl, and each of W',
wW’, X, Y, A, Rl, R2, R3, R4, and m are described above.

The compound of the formula (c) can be prepared by
reacting the aldehyde of the formula (a) with the aceto-
phenone derivative of the formula (b) in the present of a
base such as sodium methoxide or sodium ethoxide in an
inert solvent such as THF, methanol, or ethanol.

A catalytic hydrogen reduction reaction of the ob-
tained compound of the formula (c)} is carried out in the

presence of palladium-active carbon in an inert solvent



(3) In the formula, X, Y, Re, Ro, Rc, and n
are set forth in Tables 5 and 6. - 22 - TABLE 5 X Y
Ra Rb Etc n CH2 CH2 4-CF3 Isopropyl 2-CH3 2 CH2 CH2

4-CH3 Hexyl 2-CH3 2 CH2 C(CH3)2 4-CF3 Propyl 2-CH3 1
CH2 CH(CH3) 4-CF3 sec-Butyl 3-CH3 CH2 CH(C2H5) 4-CF3
tert-Butyl 3-CH3 2 CH2 CH(PaAdpyl) 4-CF3 Hexyl 2,6-CH3

such as THF or methanol to obtain an ester of the formula
{d}. A hydrolytic reaction of the ester of the formula
(d) is carried out in the presence of lithium hydroxide
or the like to obtain the compound of the formula (e) ac-
5 cording to the present invention.
In the case that X-Y-CO;H is propionic acid, an
acrylic ester can be used as the compound of the formula
(b). In this case, the acrylic ester is reduced to the
propionic ester at the step of reducing the formula (c)
10 to obtain the formula (d).

Synthetic process 2 (wherein G is CHz, and Z is carboxyl)

=W _(CR°RY),-A—B A

"~

® °
R2
' /=W _(CRR*)-A—B \:\E X=Y—COR
—
- CHZ
15 (9)
R? :
\/ﬁ —i—X—Y—CO,H

Hydrolysis Rt /_W1 (CR3RY,-A—B )

In the formulas, R is lower alkyl, and each of W,

(h) CH,

W), X, Y, A, B, R}, R2, R3, R4, and m are described above.
20 The ester of the formula (g) can be prepared by re-

acting the ketone of the formula (f) with methyl-

triphenylphosphonium bromide, sodium amide in an inert

solvent such as THF. A hydrolytic reaction of the ester



3 CH2 (CH2) 3 4-CF3 Isopropyl 4-CH3 1 CH2 (CH2) 3

4- CF3 Cycl opropyl 3,6-CH3 1 CH2 CH2 2-0H, 4- CF3

| sopropyl 2-C1 1 NH CH2 4-CF3 Isopropyl H1 TABLE 6
XY Ra Rbo Rc n N(CH3) CH2 4-CF3 Isopropyl H 1 N(CH3)
CH2 4-CF3 Isopropyl CH3 1 N (C2H5) CH2 4-CF3

| sopr opyl - 16 -

of the formula (g) is carried out in the presence of
lithium hydroxide to obtain the compound of the formula

(h) according to the present invention.

5 Synthetic process 3 (wherein X is NR®, and % is carboxyl)

5 Hal—Y— COR
/\ L0
R* (CR3R%,-A—B e
\/_ /
& 7
W2

RZ
R5

\/ Hydrolysis
R1\/:W1/(CR3R4)m-A—B\p N-Y- COR
\ v e

(k)

/=W _(CR°R%),-A—B e
\xK
0
10
In the formulas, R is lower alkyl, hal is halogen,
and each of w', W%, Y, A, B, Rl, R?, R3, R4, R5, and m are
described above.
The ester of the formula (k) can be prepared by re-
15 acting the amine of the formula (i) with the aliphatic
ester of the formula (j). A hydrolytic reaction of the
ester of the formula (k) is carried out to obtain the co-
mpound of (1) according to the present inventiocn.
The amine of the formula (i) as a stating material
20 in which R® is alkyl can be prepared according to the

following reaction.



H1 NAIyl) CH2 4-CF3 Isopropyl H1 N(Acetyl) CH2

2-0H, 4-C1 I sopropyl 3-CH3 3 CH2 CH2 4-1sopropyl

| sopropyl 2-CF3 1 CH2 CH2 4-CF3 Butyl-0OCH2 2-CH3 3 NH

CH2 4-CF30 CH30(CH2)5 2-CH30 1 N(CH3) CH2 4-CF3 Hexyl

2-F 1 N(CH3) (CH2)2 4-Acetyl Isopropyl 2-CH3 - 23 -
— 17 -

| /\ N—Protectlon
R\ — (CR3RY-A—B !

Y m/b

N

WE

(CR*RY,-A—B
/ \'(J/\/

\Wi

N-Alkylation

R
/\ E?E) Deprotectlon

Ty

(CRRH)-A—B

\4\' R5
= h 3
(CRPRY-A—B A NH

1
N
\ % G
VVZ

In the formulas, R® islalkyl, Q is a protective group

for o-nitrobenzenesulfonyl or the like, and each of Wﬂ

W2, A, B, RL, R2, R3, R%, and m are described above.
The amine of the formula (i) as a stating material

10 in which R® is H can be prepared according to the follow-

ing reaction.



In the formula, X, Y, Ra, Ro, Rd, Re, x and G are set
5 forth in Table 7. TABLE 7 X Y Ra Rd/Re G CH2 CH2
4-CF3 I sopropyl HHCH2 CH(CH3) CH2 4-CF3

Cycl opropyl methyl HH S CH2 CH2 4- CF3 4- CF3- Phenyl
HHCCH3)2 CH2 CH2 4-CH3 Heptyl HHH CH2 NH CH2 4-CF -
3 Isopropyl HHS N(CH3) €CH2)2 4-CF3 | sopropyl HH
CH2 CH2 CH2 4-CN I sopropyl HH

"\
1 1 3RM - /\? NG,
R\/=W (CR°R)m-A F T
— !
RZ
\lNH
(CR®RYm-A N 2

Reduction R'_ =w!
A1
\ e o)

In the formulas, each of W', W, A, Rl, R2, R3, RY,

5 and m are described above.

The compound of the present invention of the formula
(I), (II) or (III) can be prepared by referring to the
above-mentioned synthetic processes, the below-mentioned
examples, and the above-mentioned patent or known docu-

10 ments.

Examples of the compounds of the present invention
are shown in the following Tables 1 to 37.
(1)

15
In the formula, X, Y, R* R®°, R°, and n are set forth

in Tables 1 to 3.



C(CH3) 2 CH2 (CH2) 3 4-CF30 Butyl-OCH2 CH3/CH3 CH2
HHS N(Acetyl) CH2

N(Allyl) CH2 4-CF3 4- CF3- Benzyl

2,4-CH3 Is

fornula, X Y,
Tabl es 8 and 9.

opr opyl

Ra,

CH3/ CH3 CH2
Rb, Bc,
24 -

10( 5)

In the

and n are set forth in
TABLE 8 X Y Ra Rb Rc n CH2

CH2 4-CF3 |sopropyl 2-CH3-11GH2 CH2 4-CH3 Hexyl 2-CH3
1 CHR C (CH3) 2 4-CF3 Propyl 2-CH3
TABLE 1
X Y R* R" R® n
CH- CH» 4-CF5 Isopropyl 2-CHj 1
CH, CH, 4—-CHs Hexyl 2-CH; 1
CH, C(CH3)» 4-CF5 Propyl 2-CH; |1
CH, CH (CH3) 4-CF5 sec-Butyl 3-CH;, 1
CH, CH(CyHs) 4-CF5 tert-—But_yl 3-CH; 2
CH- CH(Propyl) 4-CF5 Hexyl 2,6~CH;z |3
CH, (CHz) > 4-CF5 Isopropyl 2—CHs 3
CH» (CH3;) 5 4-CF5 Cyclopropyl 3,5-CHy |3
CH (CH3) CH, 4-CF5 Cyclopropylmethyl.Z—Allyl 1
CH, CH. 4-CF, 4-CF3-Phenyl 2-Propyl|2
CH, CHo, 2,4~-C1 | CH30CH2CH2 2-CH30 |2
CH, CH, 2—-0H, 4—-CF'; Isopropyl 2-C1l l:
TABLE 2
X Y R* R® R® n
CHy CHa 4-CH; Heptyl 2,6~CH; |1
NH CH, 4-CF3 Isopropyl H 1
N (CHs3) CH, 4-CF5 Isopropyl H 1
N (CHa) CH; 4-CF3 Isopropyl 2-CH; 1
N {C,Hs) CHo 4~CF;3 Isopropyl 2-CH; 1
N(Allyl) CH 4-CF4 Isopropyl 2~CHj 1
N (Acetyl) CH, 2-0H,4-C1 Isopropyl 3-CHjy" 3
NH CH, 4-CF3 Isopropyl 2-CHjz i
N (CHjy) {CHy) > 4-CF3 Isopropyl 2—{CHsy 1
CH» CHz 4-CN Isopropyl 2—0H 2
CH; CHz 4-t-Butyl Isopropyl 2-Acetyl | 1
CHaz CH, |4-Isopropyl Isopr0p§l 2-CF3 1




1 CH2 CH (CH3) 4-CF3 sec-Butyl 3-CH3 1 CH2 CH (02H5)
4-CF3 tert-Butyl 3-CH3 2 CH2 CH (Propyl) 4-CF3 Hexyl
2, 6-CH3 3 CH2 (CH2) 2 4 -CF3 Isopropyl 3-CH3 3 CH2
(CH2) 2 4-CF3 Cyclopropyl 3, 5-CH3 3 CH2 CH2 2-0H,
4-CF3 Isopropyl 2-C1 1 NH CH2 4 -CF3 Isopropyl H1

TABLE 9 X Y Ra - 20 -
TABLE 3
X Y R? R" R® n
CH;z (CH») 3 4-CF50 Butyl-0OCH, 2—-CHj3 2
CH, | CH, 4-CF5 Butyl-OCH, 2~CH; 3
CHa, CH> 4-CF30 CH30 (CHz) 5 2-CH30 3
NH CHy 4-CF;0 CH30{CH>2) 5 2-CH30 1
N {CHs) . CH- 4-t-Butyl Cyclohexyl 2-F 2
N (CHs) CH; 4-CFy Hexyl 2-F 1
N (CoHs) CH, 4;-CF3 {CH3) :CH (CHa} 5 2,5-CH; 1
N(Allyl) CH, 4-CF5 4-CF3-Benzyl 2, 5-CH; 1
N (Ac) CH» 2,4-CH; Isopropyl 2-CHs 1
N (CHj) {CH»)2 | 4-Acetvyl Isopropyl 2-CHj; 2
(2}
CHs;
R® X_ _CO.H
Y

N
R—7 N\ _¢ | RY Re
S
G

In the formula, X, ¥, R®*, R®, R R®% and G are set
forth in Table 4.



Rc n N (CH3) CH2 4-CF3 | sopropyl

4- CF3 | sopropyl

H1N((AIlyl) CH2 4-CF3 |sopropyl
2-0H, 4-C1 |sopropyl

H1l N (CH3) CH2

2-CH3 1 N (C2H5) CH2 4-CF3 | sopropyl

H1 N (Acetyl)
H3 CH2 CH2 4-1sopropyl

CH2

| sopropyl 2-CF3 1 CF12 CH2 4-CF3 Butyl-OCH2 2-CH3 NH
CH2 4-0F30 CH30 (CH2) 5 2-CBRO-
TABLE 4
X Y R R" R%/R® G
CH» CH, 4-CF3 Isopropyl H/H CHs
CH (CH3) CH, 4-CF3 Cyclopropylmethyl H/H 3
CH, CH, 4-CF3 4-CF3-Phenyl H/H C(CHs3) 2
CH CHo, 4-CH- Heptyl H/H CH,
NH CH» 4-CF, Isopropyl H/H S
N (CHs) (CH,)2| 4-CF3 Isopropyl H/H CH»
CH, CH, 4-CN Tsopropyl B/H C(CH3)»
CH, (CHp) 3| 4—CF30 Butyl-OCH, CHs/H | CHy
CH, CHs 4-CF30 CH30 (CHa) 5 CHs/H
N (CH3z) CH, |4-t-Butylj Cyclohexyl Propyl/H
N (C:Hs) CHy 4-CFy (CH3) 2CH{CH>) ¢ CH3/H
N{Allyl) | CHs 4—-CF4 4-CF3-Benzyl H/H
N(Acetyl)| CH» 2,4~CHs Isopropyl CH3/CH;3 CH,

In the formula, X, Y, R? R, R%, and n are set forth
in Tables 5 and 6.




N (CH3 ) CH2 4-CF3 Hexyl 2-F 1 N (CH3) (CH2) 2
-Acetyl |sopropyl 2-CH3 - 25 - CH

n the formula, X, Y, Ra, Rd, Re, and G are set forth
in Table 10. TABLE 10 X Y Ra Ro Rd/Re G CH2 CH2
-CF3 Isopropyl HHCH2 CH(CH3) CH2 4-CF3

cl opropyl nethyl HH S CH228H2 4- CF3 4- CF3- Phenyl

H C(CH3)2 CH2

~rOT— b

Lo

TABLE 5
X Y R R® R® n
CH, CH» 4-CF3 Isopropyl 2—-CH; 2
CH, CH- 4-CHs Hexyl 2-CHs 2
CH, C(CH3) 2 4-CF5 Propyl 2-CH; 1
CH; CH (CHz) 4-CF; sec-Butyl 3-CHj 1
cH, CH (C,Hs) A-CF, tert-Butyl 3-CH, 2
CH, |CH{Propyl) 4-CFy Hexyl 2,6-CHs; | 3
CH- | (CHz) 4 A—-CF5 -~ Isopropyl 4—-CHs 1
CHz (CHz) 4 4—-CF3 Cyclopropyl 3,6-CH; 1
CH, CH; 2-OH,4-CF3 | Isopropyl 2-C1 1
NH | CH: 4-CF, Iscpropyl H 1
TABLE ©

X Y | R? R® | R° _n

N (CH3) CH, 4-CF; Isopropyl H 1

N {CHj) CH» 4-CF3 Isopropyl CHj 1

N (CsH5) CH» 4-CF3 Iscopropyl H 1

N({(Allyl) CH- 4-CF5 I_sopropyl H 1

N {Acetyl) CH» 2--0H,4-Cl | Isopropyl 3-CHsy 3

CH, CH, |4-Isopropyl| Isopropyl 2-CF; 1.

CH; CHs 4-CFy Butyl-OCH,| 2-CHjs 3

NH CH, 4-CF30 CH30{CHz) 5 2-CH,0 1

N (CHs) CH, 4—-CF5 Hexyl 2-F 1

2

N (CHs) {CHz) 2 4-Acetyl Isopropyl 2—CHs




CH2 2,4-Cl CH300H2CH2 0113/H 0 CH2 CH2 4- CH3 Heptyl
HHCH NH CH2 4-CF3 |sopropyl HH S N(OH3) (CH2)2
4-CF3 I sopropyl HHCH2 CH2 CH2 4-ON | sopropyl HHC
(CH3) 2 CH2 CH2 4-t-Butyl Isopropyl C2H5/H 0 CH2
(CH2) 3 4-CF30 Butyl-OCH2 OH3/0H3 CH2 CH2 CH2 4-0F30
CH30(CH2)5 OH3/CH3 0 N (CH3p3CH2

Rb
RA__/ N RY Re e
O “
_ S X7 CO.H
G

In the formula, Y, R* R, rRY R% and G are set

forth in Table 7.

X,

TABLE 7

X Y R® R" RY/R® G

CH» CH, 4-CF4 Isopropyl H/H CH>

CH (CHj3) CH, 4-CF; | Cyclopropylmethyl H/H S
CH; CH; 4 -CF5 4-CF3;-Phenyl H/H C (CH3) 2

CHy CH3 4—-CHsz Heptyl H/H CH,

NH CH, 4-CF3 Isopropyl H/H S

N (CHs) (CHz) » 4-CF3 Isopropyl H/H _ CHs»
CH- CHo» 4-CN Isopropyl B/H C{CH3) 2

CH, (CH,) 3 | 4-CF30 Butyl-OCH» CH3/CH;| CH,

| N(Allyl) | CH, 4-CF3 4-CF3-Benzyl H/H s

N (Acetyl) CH» 2, 4-CHs Isopropyl CHs/CH3;| CH,

i0 (5)

In the formula, X, Y, R® R, R% and n are set forth

in Tables 8 and 9.



4-1-Butyl

4- OF3- Benzyl

Cycl ohexyl

0113/CH3 0 N (C2H5) CHz 4 - CF3
(OH3) 20H( OH2) 5 CH3/ OH3 0 N(Al | y1) CH2 4- CF3

HHS N(Acetyl) CH2 2,4-CH3 | sopropyl

CH3/ CH3 CH2

- 26 -

In the formula, X, Y, Ra, Rb,

R and n are set forth 5 in Tables 11 to 13. TABLE 11

XY Ra Ro Rc n CH2 CH2 4- EF34l sopropyl 2-CH3 1 CH2
CH2 4-CH3 Hexyl 2-CH3 1
TABLE 8
X Y R® R” R° n
CH» CH» 4-CF5 Isopropyl 2-CHj, 1
CH, CH: 4-CHj; Hexyl 2-CH3 1
CH3 C (CHa) 2 4-CF3 Propyl 2~CHs 1
CH- CHE (CHs3) 4-CF4 sec—-Butyl 3-CHs; 1
CH; CH (C2Hs) 4-CF3 tert-Butyl 3-CHjs 2
CH, CH (Propyl}. 4-CF4 Hexyl 2, 6-CHj; 3
CH, {CHy)» 4-CF4 Isopropyl 3—CH; 3
CHy (CHz) 2 4-CF; Cyclopropyl 3,5-CHz | 3
CH» CH, 2-0H, 4-CF'3 Isopropyl 2-Cl 1
NH CHp 4-CF3 Isopropyl H 1
TABLE 9
X Y R? RP R® n
N (CHsz) CH» 4-CF5 Isopropyl H 1
N (CHsz) CH» 4-CFy Iscopropyl 2-CH; 1
N {C,Hs) CH, 4-CF4 Isopropyl H 1
N{(Allyl) CH» 4-CF5 Isopropyl H 1
N{Acetyl) CH» 2-0H, 4-C1l Isopropyl H 3
CHs CH, 4-TIsopropyl| Isopropyl 2-CF5 1
CH»> CH, 4-CF5 Butyl—OCHz 2—CHj 3
NH CH, - 4-CF30 CH30(CHz) 5 2—CH30 1
N (CHj) CH, 4-CF; Hexyl 2-F 1
N (CHs) {CH»}» 4-Acetyl Isopropyl 2-CH; 2




CH2 CH2 4-CF3 |sopropyl 2-CH3 CH2 C(CH3)2 4-CF3
Propyl 2-CH3 1 CH2 CH(CH3) 4-CF3 sec-Butyl 3-CH3 1
CH2 CH(02H5) 4-CF3 tert-Butyl 3-CH3 2 CH2 CH(Propyl)
4- CF3 Hexyl 2,6-CH3 3 CH2 (CH2)2 4-CF3 | sopropyl

2-CH3 1 CH2 (CH2)2 4-CF3 Cycl opropyl 3,4-CH3 3
CH(CH3) CH2 4-CF3 Cycl oprop¥¢bnet hyl 2-Allyl

CH,

1 CH2

R® X _CO,H

In the formula, X, Y, R? RY R®% and G are set forth

5 in Table 190.

TABLE 10
X Y R® R® RY/R® G
CH, CHy 4-CF, Isopropyl H/H CH,
CH (CH3) CH, 4-CF3 Cyclopropylmethyl| H/H S
CH, CHa 4-CF3 4-CF3-Phenyl H/H |[C{CH;3)»
CH; CH» 2,4-Cl CH3;0CH,CH, CHz/H 0
CHz CHs» 4-CH; Heptyl H/H CH;
NH CH 4-CFy Isopropyl H/H 3
N (CHaz) (CH3) > 4-CFy Isopropyl H/H CH,
CH, CH, 4-CN Isopropyl H/H {C(CH;),
CH, CH, 4-t-Butyl Isopropyl CoHs/H 0
CH, (CHy)3| 4-CF30 Butyl-OCH, CH;/CH3| CH,
CH» CH; 4-CF30 CH30({CHz} 5 CH;/CH; ¢
N (CH3) CH, | 4-t-Butyl Cyclohexyl CH;/CH;s
N {CyHs) CH: 4-CF; {(CH3) 2CH(CHy) 5 CH3/CHs3 0
N{(Allyl} | CH: 4-CF3 4-CF3-Benzyl H/H
N(Acetyl)| CHy 2,4~CH; Isopropyl CH3/CHsz| CH;




CH2 4-CF3 4-0F3-Phenyl 2-Propyl 2 CH2 CH2 2,4-01
CH300H2CH2 2- OH30 - 27 - TABLE 12 X Y Ra Ro RC n
CH2 CH2 2-0H,4-CF3 Isopropyl 2-C1 1 CH2 CH2 4-CH3
Heptyl 2,6-CH3 1 NH CH2 4-CF3 Isopropyl H1 N (CH3)
CH2 4-CF3 Isopropyl H1 N(CHA CH2 4-CF3 |sopropyl
- 2-CH3 - 26 -

In the formula, X, Y, R?® R°, R% and n are set forth
5 in Tables 11 to 13.

TABLE 11

X Y R* R® R® n
CH» CH» 4-CF3 Isopropyl 2—-CH; 1
CH, CH» 4-CHs Hexyl 2-CH; 1
CH» CH-> 4-CF5 Isopropyl 2-CHs 2
CH, C{CHs})» 4-CF5 Propyl 2-CHj 1
CH> CH {CH3) 4-C¥F - sec-Butyl 3-CH= 1
CHy CH (C2Hs) 4-CF5 tert-Butyl 3-CHj 2

‘CH» |CH(Propyl)| 4-CFs Hexyl 2,6-CHs | 3
CHp (CHz) 2 4-CFs | Isopropyl 2-CHs | 1
CH, | (CH3) » 4-CF Cyclopropyl 3,4-CHa | 3

CH (CHs) CH» 4-CF3 Cyclopropylmethyl 2-AX1lyl } 1
CHs CH» 4-CF; 4-CF3~Phenyl 2=-Propyl| 2
CH, CH, 2,4-C1l CH;OCH,CH; 2—CH30 2




1 N (C2H5) CH2 4-CF3 | sopropyl
H 1 N(Acetyl) CH2 2-0H, 4-Cl | sopropyl
2-CH3 N(CHA (CH2)2 4-CF3

| sopr opyl

NH CH2 4- CF3 | sopropyl

H1 NA Iyl) CH 4-CF3

H3

| sopropyl 2-CH3 1 CH2 CH2 4-CN Isopropyl 2-0H 2 CH2
CH2 4-t-Butyl Isopropyl 2-Acetyl 1 TABLE 13 X Y Ra
Rb - 27 -
TABLE 12
X Y R? R® R® n
CH» CH: 2-0H, 4~CF'3 Isopropyl 2-Cl 1
CH, CH, 4-CHj Heptyl 2, 6-CH; 1
NH CH» 4-CF5 Isopropyl H 1
N {CHs) CH» 4~CF4 Isopropyl H 1
N {CHs) CH, 4-CFy -Isopropyl 2-CHj 1
N {CzHs) CHz 4—CFy Isopropyl H 1
N{Allyl) CH- 4-CF5 Isopropyl H 1
N (Acetyl) CH, 2—OH,4—C1 Isopropyl 3l 3
NH CH, 4-CF3 Isopropyl 2-CHsz 1
N (CHs3) {CH2) > 4-CF5 Isopropyl 2-CHs 1
CHZ‘ CHa 4-CN Isopropyl 2-0CH 2
CHs CH» 4-t-Butyl | Isopropyl 2-Acetyl 1
TABLE 13
X Y R® R” R® n
CH» CH, 4-Isopropyl Isopropyl 2-CF3 1
CHs (CHz) 3 4-CF30 Buty1l-0CH, 2—CHjz 2
CHo CH, 4-CF; Butyl-OCH, 2-CH, 3
CHy CH» 4-CF30 CH3O (CHz) 5 2-CH30 3
NH CH, 4-CF30 CH30 (CHy) 5 2-CH30 1
N (CH3) CH» 4-t-Butyl Cyclohexyl 2-F 2
N {CHa) CH» 4-CFy Hexyl 2-F 1
N (C;Hs) CH» 4-CF5 {(CH3)2CH{CHy) 5 | 2, 6-CHj 1
N(Allyl) CH» 4-CF5 4-CF3;-Benzyl | 2, 6-CHs 1
N (Acetyl) CH, 2, 4-CHs Isopropyl 2-CHj 1
N (CHs) {CH»)» 4-Acetyl Isopropyl 2-CH; 2




Rc n CH2 CH2 4-1sopropyl
4- CF30 Butyl-OCH2 2-CH3 2 CH2 CH2 4-CF3 Butyl - OCH2

| sopr opyl

2-CH3 3 CH2 CH2 4- CF30 CH30(CH2)5 2-CH30 3 NH CH2
4- CF30 CH30(CH2)5 2-CH30 1 N(CH3) CH2 4-t-Butyl

Cycl ohexyl 2-F 2 N(CH3) CH2 4-CF3 Hexyl 2-F 1 N
(C2H5) CH2 4- CF3 (CH3) 2CHECE®) 5 2, 6- CH3
(8)
R CH
N 3
Ra@ K Y
— o X7 T COLH
G

2-CF3 1 CH2 (CH2) 3

In the formula, X, Y, R* R®, RY R®%, and G are set
forth in Table 14.

TABLE 14
X Y R? R” RY/R® G
CH; CH, 4-CF5 Isopropyl H/H CH;
CH (CH3) CH, 4-CF5 Cyclopropylmethyl H/H S
CH, CH- 4-CF5 4-CF3-Phenyl H/H |[C(CHs)>
CHp CH» 2,4-C1 CH30CH;CH, CH3/H 0
CH; CH, 4-CHs Heptyl H/H CH,
NH CH 4—CF3 Isopropyl H/H S
N(CH3) |[(CHa).| 4-CFs Isopropyl H/H CH,
CH, CH, 4-CN Isopropyl H/H |C(CH3),
CH, CH, |4-t-Butyl Isopropyl CoHs/H 0
CH, (CHa)3| 4-CF30 Butyl-OCH, CH3/H | CHp
CHs CH» 4-CF30 CH30{CH3) s CHs/H
N(CH3) | CHy |4-t-Butyl Cyclohexyl CHs/H
N(C,Hs) | CHy 4-CF5 (CHs) 2CH(CHy)s  |CH3/CHs
N{A1lyl)| CH: 4-CFy 4-CF3—-Benzyl H/H
N (Acetyl)| CH; 7 2, 4-CHs Isopropyl CH;/CH;| CH,




1 N(Al'lyl) CH2 4-CF3 4-CF3-Benzyl 2,6-CH3 1 N(Acetyl)
CH2 2,4-CH3 Isopropyl 2-CH3 1 N(CH3) (CH2)2 4-Acetyl
| sopropyl 2-CH3 - 28 - In tha formul a,

X Y,

Ra, Rb, Rd, Re, and G are set 5 forth in Table

14. TABLE 14 X Y Ra Ro Rd/Re G CH2 CH2 4-CF3
| sopropyl HH CH2 CH(CH3) -CH2 4 CF3 Cycl opropyl net hyl
HHS CH2 CH2 4-CF3 4- CF3- Phenyl HH

In the formula, X, Y, R?® RP, R, and n are set forth

5 in Tables 15 to 17.

TABLE 15

X Y R? R® R® n
CH, CH» H Isopropyl 2-CH;, 1
CH, CH, 2-0H,4-C] Hexyl _2-CH; 1
CHj CH» 2-0H,4-CF5| Isopropyl , 2-CHs 1
CH, C(CH3) 2,4-Cl1 Propyl 2~CHj 1
CH, CH {CHjy) 4-CF5 sec—Butyl 3-CHjz 1
CH, CH (C3Hs) 4-CF3 tert-Butyl 3—-CHs 2
CHy |CH(Propyl) 4-CF5 Hexyl 2,6-CH; 3
CH» {CH3) 2 4-CF3 Isopropyl 3-CHj 3
CH» (CHz) 2 4-CF3 Cyclopropyl 3, 5-CHj 3
CH (CHs) CH, : 4-CF5 Cyclopropylmethyl 2-Allyl 1
CH, CH» 4-CF5 4-CF3;-Phenyl 2-Propyl 2
CH; CH; 2,4-Cl CH;0CH>CH, 2-CH50 2




C(CH3)2 CH2 CH2 2,4-C1 CH3OCH2CH2 CH3/H 0 CH2 CH2

4- CH3 Heptyl
N(CH3) (CH2)2 4-CF3 | sopropyl

| sopr opyl

HHCH NH CH2 4-CF3 | sopropyl

HHS

HH CH2 CH2 CH2 4-CN
HH C(CH3)2 CH2 CH2 4-t-Butyl
C2H5/ H 0 CH2 (CH2) 3 4- CF30 Butyl - OCH2 CH3/ H CH2™ CH2
CH2 4- CF30 CH30(CH2)5 CH3FH30 -

| sopr opyl

TABLE 16
X Y R R" R® n
CH» CH, 2~-0H, 4-CF3 Isopropyl 2-C1 1
CH, CH, 4-CHs Heptyl 2,6-CH; | 1
NH CH, 4-CF5 Isopropyl H 1
N (CHj) CHs, 4-CF; Isopropyl H 1
N {CHs) CH; 4-CF3 Iscpropyl 2-CHs 1
N (C,Hs) CH 4-CF3 Isopropyl H 1
N {Allyl) CH, 4-CFy Isopropyl H 1
N (CHj3) CH, 2-0H, 4-Cl Isopropyl H 1
NH CH 4-CF5 Isopropyl 2—-CHj 1
N (CH3) {CH>) 5 4~CF5 Isopropyl 2-CHjy 1
CH;, CHs 4-CN Isopropyi 2-0H 2
CH, CH, 4-t-Butyl Isopropyl 2-Acetyl | 1
TABLE 17
X Y R? R® R® n
CH; CH; | 4-Isopropyl Isopropyi 2-CF5 1
CH» {CHy) 5 4-CF30 Butyl-0CH; 2-CHj 2
. CHp CH» 4—-CF5 Butyl-0OCH, 2—CHjs 3
CH, CH> 4-CF30 CH30 (CHy) 5 2-CH50 3
NH CH; 4-CF30 CH30 (CHz) 5 2-CH50 1
N (CHsy) CH 4—t-Butyl Cyclohexyl 2-F 2
N (CHs) CH» 4-CF5 Hexyl 2-F 1
N {C,Hs) CH, 4-CF5 (CH3)2CH{CH2} 5 2,5-CHj 1
N(Allyl) CH, 4-CF3 4-CF;~Benzyl 2, 5-CH; 1
N (Acetyl) | CHj 2,4-CH; Isopropyl 2~CHs 1
N (CHs) {CHy) 2 4-Acetyl Isopropyl 2—CHj 2




5

N(CH3) CH2 4-t-Butyl

Cycl ohexyl

CH3/H 0 N(C2H5) CH2

4-CF3 (CH3)2CH(CH2)5 CH3/CH3 O N(Allyl) CH2 4-CF3
HHS N(Acetyl) CH2 2,4-CH3 | sopropyl
In the formula, X
and n are set forth 5 in Tables 15 to

4- CF3- Benzyl
CH3/ CH3 CH2

Y, Ra, Rb, Ft°,

29 - (9)

17. TABLE 15 X Y le Ro Etc m1CH2 CH2 H | sopropyl
2-CH3 1

2-CH3 1 CH2 CH2 2-0H, 4-C1 Hexyl

CH2

In the formula, X, Y, R*, R, RY, R®% and G are set
forth in Table 18.

TABLE 18
X R* R" R*/R® G
CH- CH, | 2-0H, 4-CF5 Isopropyl H/H CHj,
CH (CHs) CH; 4-CF4 Cyclopreopylmethyl H/H 5
CH;z CH, 4-CF5 - 4-CF3-Phenyl H/H C(CHs) 2
CH, CH, 2,4-C1 CH;0CH,CH, CH3/H 0
CH, CH, 4-CHs Heptyl  H/H CHa
NH CHi, 4-CF3 Isopropyl H/H 3
N (CHs) {CHz) 2 4-CF3 Isopropyl H/H CH,
CH; CHa 4-CN Isopropyl H/H |C(CHj3)s
CH, CH» 4-t-Butyl Isopropyl C,H5/H 0
CH» (CHz}) 3 4-CF30 Butyl-0CH; CH3/CHj3 CH»
CH, CH, 4~CF30 CH30 (CH,) s CH3/CHs
N (CHs) CH, | 4-t-Butyl Cyclohexyl CH,/CHs 0
N (CoHs) CH, 4-CF;3 (CH3),CH{CH,)s | CH3/CHs
N (Allyl) CH, 4-CI5 4-CF3-Benzyl H/H S
N{Acetyl)| CH; 2,4~CH; Isopropyl CH3/CHs CH,




CH2 2-0H,4-CF3 Isopropyl 2-CH3 1 CH2 C(OH3)2 2,4-C1
Propyl 2-CH3 1 CH2 CH(CH3) 4-CF3 sec-Butyl 3-CH3 1
CH2 CH(02H5) 4-CF3 tert-Butyl 3-CH3 2 CH2 CH(Propyl)
4- CF3 Hexyl 2,6-CH3 CH2 (CH2)2 4-CF3 |sopropyl 3-CH3
3 CH2 (CH2)2 4-CF3 Cycl opropyl 3,5-CH3 3 CH(CH3) CH2
4- CF3 Cycl opropyl net hyl 2-AlBy: 1 CH2 CH2

RC

b 3
R 4|\\ 2
=

In the formula, X, Y, R?* R", RS, and n are set forth

in Tables 19 and 20.

TABLE 19

X Y R* R® R® n
CH, CHg_ - H Isopropyl 2—CHs 1
CH, CH, 2-OH, 4-C1 Hexyl 2—CHs 1
CH, C(CH3) 2 2,4-Cl Propyl 2—-CHs 1
CH, CH (CH;) 4-CFy sec-Butyl 3-CHs 1
CH, CH (C,Hs) 4-CF5 tert-Butyl 3-CHs 2
CH, | CH(Propyl) 4-CF5 Hexyl 2,6-CH; 3
CH» (CHs) 5 4-CF; Isopropyl 3-CH; 3
CH, (CHz2) 2 4-CF'3 Cyclopropyl 3,6-CH; | 3
CH, "CH» 2-0H, 4-CF; Isopropyl 2-C1 1
NH | CH, 4-CF5 Isopropyl | H 1




4- CF3 4-0F3-Phenyl 2-Propyl 2 OH2 CH2 2,4-C1

CH300H2CH2 2-CH30 - 30 - TABLE 16 X Y Ra Rb Re n
CH2 CH2 2-0H, 4-CF3 Isopropyl 2-Cl1 1 CH2 CH2 4-CH3
Heptyl 2,6-CH3 1 NH CH2 4-CF3 Isopropyl H 1 N(OH3)
CH2 4-CF3 Isopropyl H1 N(OH3) CH2 4-CF3 | sopropyl

2- CH3 - 33 —

TABLE 20
X Y R® R R® n
N (CHjy) CH» 4-CF5 Isopropyl H 1
N (CHs) CH, 4-CFy Isonropyl Z2-CHs 1
N {C,Hs) CHo 4-CF; Isopropyl B 1
N(Allyl) CHa, 4-CF3 Isopropyl H 1
N{Acetyl) CH» 2-0H,4-C1 Isopropyl H 3
CH, CH» 4-Isopropyl Isopropyl 2-CF5 1
CH» CHy 4-CF3 Butyl-0OCH, 2-CHj 3
NH CH, 4-CF30 CH30{(CHz) 5 2-CH30 1
N (CH3) CH, 4-CF3 ‘ Hexyl 2~F 1
N {CHj) {CHy) > 4-Acetyl Isopropyl 2-CHs 2

(12}
o R CH,
Ra__\}!\ \ 4 .
— N X CO,H

In the formula, X, Y, R* R®, RY, R® and G are set
forth in Table 21.




N(O2H5) CH2 4-CF3 Isopropyl H1 NAIyl) CH2 4-CF3
H1 N(OH3) CH2 2-0H, 4-Cl | sopropyl
2-CH3 1 N(OH3) (CH2)2 4-CF3
2-0H 2 CH2

| sopr opyl

CH2 4-CF3 | sopropyl
2-CH3 CH2 CH2 4-ON I sopropyl

| sopr opyl

H NH

CH2 4-t-Butyl Isopropyl 2-Acetyl 1 TABLE 17 X Y Ra
Rl) Re - 34 -
TABLE 21
X Y R? R® RY/R® G
CH» CH, |2-0H,4-CF3 Isopropyl - H/H CH,
CH (CH3) CH, 4-CF3; [Cyclopropylmethyll H/H S
CH, CH, 4-CF;3 4-CF3-Phenyl H/H C(CHs)
CH, CH, | 2,4-Cl CH30CH,CH, CH5/H 0
CH, CH, 4-CHs Heptyl H/H CH,
NI CH, 4-CF3 Isopropyl H/H S
N{CH3;) |(CH)4 4-CF5 Isopropyl H/H CH,
CH, CH, 4-CN Isopropyl H/H C(CH3)
CH» CH, j4-t-Butvl Isopropyl CsHs/H 0
CH, {CHz)q 4-CF30 Butyl-0CH, CH3/CHs CH,
CH- CH», 4-CF50 CH30 (CHj) s CH3/CH;3 O
N(CHy) | CHp |4-t-Butyl Cyclohexyl CH3/CH,
N (CyHs) CH> 4-CF5 (CH3) 2CH (CHy) 5 CH3/CH; 0
N{(Allyl)| CH: 4-CF5 4-CF3-Benzyl H/H 3
N(Acefyl)- CHa» 2,4-CH; Isopropyl CHs/CHj CH,

In the formula, X, Y, R® R°, R% and n are set forth
in Tables 22 and 23.




n CH2 CH2 4-1sopropyl Isopropyl 2-CF3 CH2 (CH2)3
4- CF30 Butyl-00H2 2-CH3 2 CH2 CH2 4-CF3 Butyl - OCH2
2-CH3 3 CH2 CH2 4-CF30 CH30 (CH2) 5 2-CH30 3 NH CH2

4- OF30 CH30(CH2)5 2-CH30 1 N(CH3) CH2 4-t-Butyl

Cycl ohexyl 2-F 2 N(CH3) CH2 4-CF3 Hexyl 2-F N (C2H5)
CH2 4-CF3 (CH3)2CH(OH2)5 2,85CH3 1
TARLE 22
X Y R® R® R® n
CH» CH; 4-CF; Isopropyl 2-CHj 1
CH> CH, 2-0H, 4-C1. Hexyl 2-CHs 1
CHa C{CH3) 2 2,4-C1 Propyl 2—-CH; 1
CH, CH (CHs) 4-CFy sec-Butyl 3-CHs, 1
CHz CH (CzHs) 4-CF; tert-Butyl 3—-CH; 2
CHy |CH{Propyl) 4-CF; Hexyl 2,6-ClH; 3
CH> (CH2)» 4-CF, Isopropyl 3-CH; 3
CH» (CHé) > 4-CFy Cyclopropyl 3,5~CHsy 3
CH- CH-» 2-0H, 4-CF; Isopropyl 2-Cl 1
NH CHz 4-CF5 | Isopreopyl 1
N ({CH3) CH» 4-CF3 Isopropyl 1
TABLE 23
X Y R® R® R® n
N (CHa) CH, 4-CF, Isopropyl 2-CH; 1
N (C,Hs) CH, 4-CF;3 Isopropyl H 1
N(Allyl) CH, 4-CF5 Isopropyl H 1
N (Acetyl) CH, 2-0H, 4-Cl Isopropyl H 3
N {CH3) CH, 4-CF3 Isopropyl 2-CHj 1
CH, CH; |4-Isopropyl | Isopropyl 2-CF3 1
CH, CH, | 4-CF5 Butyl-0OCH, 2-CH; 3
NH CHy 4-CF50 CH30 (CHo) s 2-CHj0 1
N (CHz) CH, - 4-CF; Hexyl 2-F 1
N (CHs) (CH5) 5 4-Acetyl Isopropyl 2—-CHs z2




N(AIlyl) CH2 4-CF3 4-0F3-Benzyl 2,5-CH3 1 N(Acetyl)
CH2 2,4-CH3 Isopropyl 2-CH3 1 N(CH3) (CH2)2 4-Acetyl
| sopropyl 2-CH3 - 31 - (10) In the
formula, X, Y, Ra, Rb, Rd, Re, and G are set 5 forth
in Table 18. TABLE 18 X Y Re Rb Rd/Re G CH2 CH2
2-0H, 4- CF3 I sopropyl HH CHasCH(CH3) CH2 4- CF3

Cycl opropyl methyl HH S CH2 CH2 4- CF3 4- CF3- Phenyl
HH C(CH3)2 CH2

(14)

In the formula, X, Y, R% R°, R% R% and G are set
forth in Table 24.

TABLE 24
X Y R? ] R® R%/R® G
CH,» CH, |2-OH,4-CF3 Isopropyl H/H CH,
CH (CH3) CH- 4-CF3 Cyclopropylmethyl B/H S
CHa CHs 4~CF;3 4-CF3-Phenyl H/H C(CHs) »
CH, CH, 2,4-C1 CH;0CH,CH, CHs/H 0
CH; CH» 4-CHj Heptyl H/H CH,;
NH CH, 4-CF5 Isopropyl H/H S
N (CH3) {CH3) > 4-CFy Isopropyl H/H CH,
CH-» CH, 4-CN Tsopropyl H/H C {CH3)»
CH. CH, |4-t-Butyl Isopropyl CoHs/H 0
CH, | (CHp)s| 4-CFs0 |  Butyl-OCH, CH;/CH, CH,
CH, CH, 4~CF30 CH30 (CH,) 5 CH4/CH;
N {(CHs) CH, |4-t-Butyl Cyclochexyl CH3/CH3
N(C:Hs) | CH 4-CF3 (CHsz) 2CH (CH;) 5 CH3/CHs
N(Allyl) CH- 4-CF; 4-CF3-Benzyl H/H
N (Acetyl)| CH, | 2,4-CHj Isopropyl CHs/CHjy CH;




CH2 2,4-Cl CH30OCH2CH2 CH3/H 0 CH2 CH2 4- CH3 Heptyl
HHCH NH CH2 4-CF3 | sopropyl
HHCH CH2 CH2 4-ON | sopropyl

4- CF3 | sopropyl
C(CH3)2 CH2 CH2 4-t-Butyl

| sopr opyl

CH30(CH2) 5 CH3/CH3 0 N(CHA GH2 -

HHS NCHA (CH2)2
H H
C2H5/H 0 CH2
(CH2) 3 4- CF30 Butyl - OCH2 CH3/ CH3 CH2 CH2 CH2 4- CF30

In the formula, X, Y, R®, R°, R°, and n are set forth
5 in Tables 25 and 26.

TABLE 25
X Y R* R® R® n
CH» CH, 4-CF; Iscpropyl 2-CH; 1
CHs, CH; 2-0H,4-C1 Hexyl 2—-CHj 1
CH> C(CHs) 2 2,4-C1l Propyl 2-CHs 1
CH, CH (CHs) 4-CF; sec-Butyl 3-CHs 1
CH» CH{CsHs) 4-CF4 tert-Butyl 3-CH; 2
CH, |CH(Propyl) 4-CF5 Hexyl 2, 6~CHs 3
CH> {(CHs)» 4-CF'y Isopropyl 3~CHs 3
CHo (CH5) 5 4-CF3 Cyclopropyl 3,6-CH; 3
CH, CH» 2-CH, 4-CF; Isopropyl 2-Ci 1
NH CHs 4-CF3 Isopropyl H 1
N (CH3z) CH» 4-CTF5 Iscpropyl H 1




4-t-Butyl Cyclohexyl CH3/CH3 0 N (C2H5) CH2 4-CF3
(CH3)2CH(CH2)5 CH3/CH3 O N(Allyl) CH2 4-CF3

4- CF3-Benzyl HH S N(Acetyl) CH2 2,4-CH3 | sopropyl
CH3/CH3 CH2 - 32 - In the formula, X, Y, Ra, Rb,
Re, and n are set forth 5 in Tables 19 and 20. TABLE
19 X YRa Ro Rn CH2 CH2 H BBgopropyl 2-CH3 1 CH2 CH2

2-0H, 4-C1 Hexyl 2-CH3 1
TABLE 26
X Y R? RP R® n
N (CHsz) CH, 4-CF, Isopropyl 2-CH;, 1
N (CoHs) CH, 4—-CF; Isopropyl 2—CH; 1
N(Allyl) CH, 4-CF5 Isopropyl 2-CHj; 1
N{Acetyl}| CH; 2-CH,4-C1 Isopropyi 3-CHj 3
CH; CH, |[4-Isopropyl Isopropyl 2-CF3 1
CH» CH- 4-CF; Butyl-0CH; 2—-CH;, 3
NH CH; 4-CF30 CH30 (CHz) 5 2-CH50 1
N (CH:J,) CH» 4-CF5 Hexyl 2-F 1
N (CHs) {(CHo)s| 4-Acetyl Isopropvyi 2-Cl; 2
(16)
RN\ I R R
4 Y.
= S X" COMH

G

In the formula, X, Y, R%® RP, RY R®% and G are set
forth in Table 27.




CH2 C(CH3)2 2,4-C1 Propyl
sec- Butyl
3-CH3 2 CH2 CH(Propyl) 4-CF3 Hexyl
(C112) 2 4-CF3 | sopropyl
Cycl opr opyl

3-CH3 1 CH2 CH (C2H5) 4-CF3 tert-Butyl

2-Cl 1 NH CH2 4-CF3 | soprepy9 H

2,6-CH3 3 CH2
3-CH3 3 CH2 (CH2 ) 2 4-CF3
3,6-CH3 3 CH2 CH2 2-0H, 4- CF3 | sopr opyl

2-CH3 1 CH2 CH(CH3) 4- CF3

TABLE 27
X Y R® | R® RY/R® G
CHé CH; |2-0OH,4-CF,y Isopropyl H/H CH;
CH (CH3) CHy 4-CF'; Cyclopropylmethylf H/H S
CH, CH, 4-CF, 4-CF3-Phenyl H/H |C(CHs3);
CHs CH; 2,4-C1 CH;0CH,CH; CH;/H 0
CH; CH, 4-CHs; Heptyl H/H CH,
NH CH, 4-CF5 Isopropyl H/H 5
N(CHs) |{CHj)- 4-C¥F5 Isopropyl H/H CH,
CH» CH- 4-CN Isopropyl H/H |C(CH3)2
CH, CH, | 4-t-Butyl Isopropyl CzHs/H 0 |
CH; {CH;} 3 4-CF30 Butyl-0CH; CH3/CHaj CH,
CH, . CHy 4-CF30 CH30 (CHz) 5 CH3/CH;
N (CHs) CH, | 4-t-Butyl Cyclohexyl CHs/CH3| O
N {CsHs) CH; 4-CF3 {CH3)2CH(CH3) 5 CH3/CHs
N({Allyl) CH- 4-CFy 4-CF3-Benzyl H/H
N (Acetyl)| CH, 2,4-CH; Isopropyl CH3/CH3| CH,

(17)

In the formula, X, ¥, R* RP, R% and n are set forth
in Tables 28 and 29.




- 33 -

| sopr opyl
(C2H5) CH2 4- CF3 | sopropyl

TABLE 20 X Y Ra Ro Rc n N(CH3) CH2 4-CF3
H1 NCH3) CH2 4-CF3 | sopropyl
H1 NAIyl) CH2 4-CF3

2-CH3 1 N

| sopropyl H N(Acetyl) CH2 2-0H,4-Cl1 Isopropyl H3
CH2 CH2 4-1sopropyl Isopropyl 2-CF3 1 CH2 CH2 4-CF3
But yl - OCH2 - 40 -
TABLE 28
X Y R? RP R® n
CH; CHa H Isopropyl 2~CHj 1
CHp CH, 2-0H,4-C1 Hexyl 2-CHsy 1
CH, C(CHa)» 2,4-C1l Propyl 2—CH; 1
CH, CH (CHj) 74—CF3 sec~Butyl 3—-CHs 1
CHs CH {C,Hs5) 4-CF5 tert-Butyl 3-CHj; 2
CHp, |CH(Propyl) 4-CF5 Hexyl 2,6-CH; 3
CH> (CHs) > 4-CFy Isopropyl 3~CH, 3
CHy (CHz) » 4-CF;y Cyclopropyl 3, 6-CHs 3
CH, CH, 2-0H, 4-CF5 Isopropyl 2-C1l 1
NH CH» 4-CF5 Isopropyl H 1
TABLE 29
X Y R* R" R® n
N (CHs) CH, 4-CF5 Isopropyl H 1
N {CHjz) CHo 4~CF, Isopropyl 2-CHj 1
N (CyHs) CH, 4-CF; Isopropyl H 1
N(ALlyl) CHz 4-CFy Isopropyl H 1
N{Acetyl) CH» 2-0H,4-C1 Isopropyl H 3
CH; CH, 4-Isopropyl| Isopropyl 2-CF; 1
CH, CH, 4-CFy Butyl-OCH, 2-CHj; 3
NH CHa 4-CF50 CH30 (CH5) 5 2-CH;0 1.
N (CHsz) CH. 4-CF4 Hexyl 2-F 1
N (CHj) (CHz) 2 4-Acetyl | Isopropyl 2-CHs 2




2-CH3 NH CH2 4-CF30 CH30 (CH2) 5 2 -CH30 1 N(CH3)
CH2 4-CF3 Hexyl 2-F N(CH3) (CH2)2 4-Acetyl |sopropyl
2-CH3 2 (12) In the formula, X, Y, Ra, Rb,
Rd, Re, and G are set forth in Table 21. - 34 -
TABLE 21 X Y Ra Ro Rd/Re G CH2 CH2 2-(OH, 4-0F3

| sopropyl HH CH2 CH (CH3)} @H2-4-CF3

Cycl opropyl methyl HH S CH2 CH2

(18)

X. _COH
Y

In the formula, X, Y, R* RP, RY R® and G are set
forth in Table 30.

TABLE 30
X Y R* RP RY/R® G
CH, CH, 2~0H, 4-CF3 . Isopropyl H/H CH,
CH {CH3) CH; 4-CF3 Cyclopropylmethyl H/H 3
CHy, CH, 4-CI3 4~CF3-Phenyl H/H |C(CHj),
CH; CHs 2,4-C1 CH30CH,CH, CHs/H O
CH, - CH, 4-CHj _Heptyl H/H CH,
NH CHz 4-CF3 : Isopropyl H/H S
N (CHs) (CH>) > 4-CF5 Isopropyl H/H CH,
CH, CH- 4-~-CN Isopropyl H/Hd |C(CH;3)»
CH», CH; 4-t-Butyl Isopropyl CoHs/H 0
CH» {CHz) 3 4-C¥F50 Butyl-0OCH, CH3/H CHo,
CH» CHz | 4-CF30 CHy0 (CH3z) 5 CH3/H G
N (CH3) CH, 4—-t-Butyl Cyclohexyl CH,/H
N (CyHs) CH; 4-CFy (CHs) ,CH (CHz) 5 CH3/CHs O
N(Allyl) CH 4-CF3 4-CF3~Benzyl H/H 5
N(Acetyl)| CH; 2,4-CHg Isopropyl CH3/CHs| CH:




5

4- CF3 4-CF3-Phenyl HH C (CH3) 2 CH2 CH2 2,4-C1
CH3OCH2CH2 CH3/H 0 CH2 CH2 4-CH3 Heptyl HH CH2 NH
CH2 4-CF3 Isopropyl HH S N (CH3) (CH2) 2 4-CF3

| sopropyl HHH CH2 CH2 CH2 4-ON I sopropyl HH C (CH3)
2 CH2 CH2 4-t-Butyl Isopropyl C2H5/H 0O CH2 (CH2) 3
4- CF30 Butyl -00H2 OH3/ CH3-0k12 CH2 CH2 4-0F30

In the formula, X, Y, R* R°, RS, and n are set forth

in Tables 31 and 32.

TABLE 31
X Y R* R® R® n
CH» CH» 4-CF5 Isopropyl 2-CHj 1
CH» CH, 2-0H,4~C1 Hexyl 2-CHs 1
" CHj C(CH3) > 2,4~C1 Propyl 2~CHj 1
CH, CH (CH3) 4-CF5 | sec—-Butyl 3-CHs 1
CH> CH (CyHsg) 4-CFE'; tert-Butyl 3-CHs 2
CH-» CH (Propyl) 4-CF3 Hexyl 2,6-CHsl 3
CHy (CH), | 4-CFy Isopropyl | 3-CHs | 3
CH, {CH2) 2 4-CF; Cyclopropyl |[3,6-CHs| 3
CH, CHs, 2-0H, 4-CF;3 Isopropyl 2-Cl 1
NH CH, 4-CF3 Isopropyl H 1




CH30 (CH2)5 OH3/0H3 O N (CH3) CH2 4-t-Butyl

Cycl ohexyl CH3/0H3 0 N (C2H5) CH2 4- CF3

(CH3) 2CH(CH2)5 OH3/CH3 0 N (Allyl) CH2 4-CF3

4- OF3-Benzyl HH S N (Acetyl ) CH2 2,4-CH3 |sopropyl
OH3/0H3 CH2 (13) In the formula, X Y, Ra,
Rb, Rc, and n are set forth4i3n-Tables 22 and 23. -
35 - TABLE 22 X Y Ra Rbo Re n CH2 CH2 4-CF3 | sopropyl
2-CH3 1 CH2 CH2 2-0H, 4-C1

TABLE 32
X Y R* R" R® n
N{CH3) CHs» 4-CF5 Isopropyl H 1
N {CH3) CH; 4-CF; Iscopropyl 2-CHs; 1
N (CyHs) CH» 4-CF; Isopropyl H 1
N{Allyl) | CH: 4-CFy Isopery-l H 1
N (Acetyl) CH» 2-0H,4-Cl | Isopropyl H 3
CH» CHs» 4-Tsopropyl| Isopropyl 2-CF3 1
CH» CH; 4-CF5 Butyl-CCH, 2-CHj3 3
NH CH, 4-CF50 CH30 (CHy) 5 2-CH30 1
N (CH3) CH, 4-CFy Hexyl 2—-F 1
N (CH3) {CHz)» 4-Acetyl Isopropyl 2—CHj; 2

X__ _COH
Y

In the formula, X, Y, R% R® R% R% and G are set
forth in Table 33.



Hexyl

CH (CH3) 4-CF3 sec-Butyl
3-CH3 2 CH2 CH (Propyl) 4-CF3 Hexyl

tert-Butyl

2,6-CH3 3 CH2 (CH2)2 4-CF3 | sopropyl
(CH2) 2 4 -CF3 Cycl opropyl

4- CF3 | sopropyl

2-CH3 1 CH2 C (CH3) 2 2,4-Cl Propyl
3-CH3 1 CH2 CH (C2H5) 4- CF3

3-CH3 3 CH2
3,5-CH3 3 CH2 CH2 2-0H,

2-Cl 1 NH-CHZ 4- CF3 | sopr opyl

TABLE 33

2-CH3 1 CH2

X Y R* RP R/R® G
CHa CH, |2-OH,4-CF; Isopropyl H/H CH,
CH (CHs) CH; 4-CF5; [Cyclopropylmethyl H/H S
CHs CH, 4-CFy 4-CF3~Phenyl H/H C{CHs)»
CH; CH, 2,4-Cl CH;OCHCH; CH3/H 0O
CH. CH, 4-CH; Heptyl H/H | CH,
NH CH, 4-CF I'sopropyl H/H S
N (CH3) (CHz) » 4-CF5 Isopropyl H/H CH,
CH- CH, 4-CN Isopropyl H/H C{CHs)»
CH, CHZ 4-t-Butyl]| Isopropyl CzHs/H 0
CH, (CH;) 3| 4-CF30 Butyl-0CH, CH3/CH3 | CH,
CHy CH; 4-CF30 CH3C {CHjy} 5 CH3/CH;z O
N (CHz) CH, |4-t-Butyl Cyclohexyl CH3/CH;,
N {C2Hs) CH» 4-CF3 {CH3) 2CH (CHg) 5 CH3/CH, 0
N(Allyl) CH. 4-CF5 4-CF3-Benzyl H/H S
N(Acetyl)| CH» 2,4-CHs Isopropyl CH3/CHsz | CH,

(21)

In the formula, A, R, R?%, m, n, and G are set forth
in Tables 34 and 35.




H1 N (CH3) CH2 4-CF3 Isopropyl H1 TABLE 23 X Y Ra
Ro H n N (CH3) CH2 4-CF3 Isopropyl 2-CH3 1 N (C2H5)
CH2 4-CF3 Isopropyl H N (Alyl) CH2 4-CF3 | sopropyl
H1 N (Acetyl) CH2 2-0H, 4-Cl Isopropyl H3 N (CH3)
CH2 4-CF3 |sopropyl 2-CH3 CH2 CH2 4-1sopropyl
- 45 —
TABLE 34
A R R? mi{n| G
Pr
N
s S
S 4-CFq 2-CHs 211 O
Pr
N
S 4-CFy 2-CH; |2 |1 o
Pr
i
O 4-CF5 2-CHj 3|1]| CH
Pr
N
FgS
0 4-CF; 2-CH; |211}| o
Pr
O
P
N 2-0H,4-Cl| 3-CH; 211 O
Pr
ol
!
—N__~ 4~CFy 3-CH; |2 |2] o
/Pr
I/\I—N
/k)\ 4-CF; | 2,6-CH; | 2|3} o




| sopropyl 2-CF3 1 CH2 CH2 4-CF3 Butyl-OCH2 2-CH3 3 NH
CH2 4-CF30 CH30 (CH2) 5 2-CH30 1 N (CH3) CH2 4-CF3
Hexyl 2-F 1 N (CH3) (CH2) 2 4-Acetyl Isopropyl 2-CH3
2 - 36 In the formula, xr Y, Ra"pb
Rd, Re, and G are set 5 forth in Table 24. . TABLE 24
XYre Ro Rd/Re G CH2 CH2-2-4@H,-4- CF3 | sopropyl HH
CH2 CH(CH3) CH2 4-CF3

TABLE 35
A R! R? m|nj G
cyclopropyl
N
g
S 4-CF5 2-CH; 3711 O
/Fﬁi
S 4-CF3 2-CHs4 211 0
t+-butyl
S 4-CF, 2-CH; 211 CH:
sec-butyl
N
'//ﬂL \
O 2-0H,4-C1 3-CHs 371 0
.isopropyl
4
A
N 4—-CH, 3-CH; |11 O
2-methoxyethyl
, N—
f
—N 4-CFy 3-CH; [2]2] ©
/isopropyl
7I—N
/’l\¢%L‘\ 4-CF4 2,6-CHy | 2| 3 0
(22)
R'l
\ N S COH
- (CH=CH), ,\
G R?
In the formuia, A, RY, RZ, n, and G are set forth in

Tables 36 and 37.




Cycl opropyl methyl HH S CH2 CH2 4- CF3 4- CF3- Phenyl
HHC(CH3) 2 CH2 CH2 2,4-Cl CH300H2CH2 CH3/H 0 CH2
CH2 4-CH3 Heptyl HH CH2 NH CH2 4-CF3 Isopropyl HH'S
N(CH3) (CH2)2 4-CF3 Isopropyl HHCH2 CH2 CH2 4-ON

| sopropyl HH C (CH3) 2 CH2 CH2 4-t-Butyl [|sopropyl
C2H5/H 0 CH2 (CH2) 3 4- CF30 Buat wl - 00H2

TABLE 36
A R R? n| G .
isopropyl
N
L)
S 4-CF5 2—-CH, 1 O
isopropyl
S 4-CFy 2~CHs 1 0
isopropyl
@) 4-CF3 2~CHj; 2 | CH;
isopropyl
N
O 4-CF; 2—CHs 2 0
isopropyl '
o
A
N _ 2—-0H,4-Ci 5-CHsj 2 O
isopropyl
N=
!
—~N__~ 4—~CF5 3-CH; | 2] ©
/isopropyl
N—N
!
/k)\ 4-=CF5 2,6-CHy | 2 O




10

OH3/CH3 CH2 CH2 CH2 4-CF30 CH30 (CH2) 5 CH3/CH3 O
N(CH3) CH2 4-t-Butyl Cyclohexyl CH3/CH3 0 N(C2H5) CH2
4-CF3 (CH3)2CH(CH2)5 CH3/CH3 O N(Allyl) CH2 4-CF3

4- CF3-Benzyl HH S N(Acetyl) CH2 2,4-CH3 | sopropyl
CH3/0H3 CH2 - 37 - In the formula, X, Y, Ra, Rb,
-c, mand n are set forth-5 4, -Tabl es 25 and 26.
TABLE 25 X Y Ra Rb Rc n CH2 CH2

TABLE 37
I R' R? n| G
cyclopropyl
N
L)
S 4-CF5 2-CHj; 3 O
Pr
/Q\ 4-CFs 2-CHy 2] ©
t-butyl
S 4-CF; 2-CHj 2 | CH;
sec-butyl
N
g ~
(@) 2-0H,4-C1 3-CHjs 3 0
isopropyl .
2
A
N 4-CH, 3-CHs 1 0
2-methoxyethyl
N— .
!
—N A 4-CF; 3-cl; |2]| o
/isopropenyl
N—N
/
f/l;¢%k‘\ 4-CF; 2,6-CHy | 2 O

The pharmacological effects of the invention are de-
scribed below.

‘The PPAR activating effect of the compound of the
invention was determined by the following method:.

A receptor expression plasmid (pSG5-~GAL4-hPPARQ or ¥
or & (LBD)), a luciferase expression plasmid (MH100x4-TK-
Luc), and a P-galactosidase expression plasmid (pCMX-B-
GAL} are transfected into CV-1 cells (ATCC) (Kliewer,

S.A. et al., (1992) Nature, 358: 771~774). After the gene
transfer is conducted by utilizing a lipofection reagent



10
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4-CF3 Isopropyl 2-CH3 1 CH2 CH2 2-0H, 4-Cl Hexyl 2-CH3
1 CH2 C(CH3)2 2,4-C1l Propyl 2-CH3 1 CH2 CH(CHA 4-CF3
sec-Butyl 3-CH3 1 CH2 CH(C2H5) 4-CF3 tert-Butyl 3-CH3
2 CH2 CH(Propyl) 4-CF3 Hexyl 2,6-CH3 3 CH2 (CH2) 2

4- CF3 Isopropyl 3-CH3 3 CH2 (CH2)2 4-CF3 Cycl opr opyl

3,6-CH3 3 CH2 CH2 2-0H, 4- GF319 -

(Lipofectamine 2000, Invitrogen), it is incubated for
about 40 hours in the presence of a compound to be
tested. The luciferase activity and P-GAL activity are
measured on the soluble cells.

The luciferase activity is calibrated by the B-GAL
activity. A relative ligand activity is calculated under
the condition that the luciferase activity of the cells
treated by GW-590735 for PPARa, Rosiglitazone for PPARy,
or GW-501516 for PPARS is set to 100% to determine ECs
{see the below-mentioned Examples 14 and 15).

In contrast to the description of Bioorg Med Chem
Lett 13 (2003) 1517-1521 that the activating function of
phenylpropionic acid type for PPARS is weak, the compounds
of the invention show an excellent activating effect for
transcription of PPARS, as is shown in Tables 38 and 39.
As is described above, the compounds represented by the
formula (I), (II), and (III) are strong PPAR® agonists.

A medicament of the PPARS agonist of the present in-
vention is effective for treatment or prophylaxis of dis-
eases mediated by PPARS. The diseases include hyperlipi-
demia, dyslipidemia, hyperchlolesterolemia, hypertriglyc-
eridemia, HDPL hypocholesterolemia, LDL hypercholes-
terolemia and/or HLD non-cholesterolemia, VLDL hyperpro-
teinemia, dyslipoproteinemia, apolipoprotein A-I hypopro-
teinemia, atherosclerosis, disease of arterial sclerosis,
disease of cardiovascular systems, cerebrovascular dis-—
ease, peripheral circulatory disease, metabolic syndrome,
syndrome X, obesity including internal-organs fat type,
diabetes, hyperglycemia, insulin resistance, impaired
glucose tolerance, hyperihsulinism, diabetic complica-
tion, cardiac insufficiency, cardiac infarction, cardio-
myopathy, hypertension, fatty liver, non-alcoholic fatty
hepatitis, thrombus, Alzheimer disease, neurodegenerative
disease, demyelinating disease, multiple sclerosis, adre-

nal leukodystrophy, dermatitis, psoriasis, -acne, skin ag-
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I sopropyl 2-Cl1 1 NH CH2 4-CF3 Isopropyl H1 N (CH3)
CH2 4-CF3 lsopropyl H1 - 38 - TABLE 26 X Y Ra Rb Re
n N(CH3) CH2 4-CF3 |sopropyl 2-CH3 1 N (C2H5) CH2
4-CF3 Isopropyl 2-CH3 1 N (Allyl) CH2 4-CF3 |sopropyl
2-CH3 1 N (Acetyl) CH2 2-0H, 4-Cl1 Isopropyl 3-CH3 3
CH2 - 50 -

ing, trichosis, inflammation, arthritis, asthma, hyper-
sensitive intestine syndrome, ulcerative colitis, Crohn’s
disease, pancreatitis, or cancer including colon cancer,
large intestine cancer, skin cancer, cancer of the
breast, carcinoma of the prostate, ovary cancer, and lung
cancer.

The compound of the invention 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, pow-
der, capsule, suspension, injection, suppository, and the
like.

For the preparation of these pharmaceuticals, ordi-
nary additives such as vehicles, disintegrators, binders,
lubricants, dyes, and diluents can be used. As the vehi-
cles, lactose, D-mannitol, crystalline cellulose and glu-
cose can be mentioned. Further, there can be mentioned
starch and carboxymethylcellulose calcium (CMC-Ca) as the
disintegrators, magnesium stearate and talc as the lubri-
cants, and hydroxypropylcellulose (HPC), gelatin and
polyvinylpyrrolidone (PVP) as the binders.

The compound of the invention can be administered to
an adult generally in an amount of 0.1 mg to 100 mg a day
by parenteral administration and 1 mg to 2,000 mg a day
by oral administration. The dosage can be adjusted in
consideration of age and conditions of the patient.

The invention is further described by the following

non-limiting examples.

Examples

Example 1
3-14-[3-[4-Hexyl-2-(4-methylphenyl)thiazol-5-

vllpropionyl]-2-methylphenyl lpropionic acid
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CH2 4-1sopropyl Isopropyl 2-CF3 1 CH2 CH2 4-CF3
Butyl -OCH2 2-CH3 3 NH CH2 4-CF30 CH30 (CH2) 5 2 -CH30
1 N(CH3) CH2 4-CF3 Hexyl 2-F 1 N (CH3) (CH2) 2

4- Acetyl Isopropyl 2-CH3 2 (16) In the
fornmula, X, Y, Ra, Rb, Rd, Re, and G are set forth in
Table 27. - 39 - TABLE 27 X1Y-Ra Rb Rd/Re G CH2 CH2

2-0H, 4- CF3 I sopropyl HH CH2 CH(CH3)

{1} 4-Hexyl-2-(4-methylphenyl}thiazole~5-carboaldehyde
[4-Hexyl-2- (4-methylphenyl)thiazol-5-yl]methanocl
(500 mg, 1.727 mmol) was dissolved in anhydrous methylene
chloride (6 mL). Molecular sieve (3A powder, 890 mg) and
pyridinium chlorochromate (745 mg, 3.455 mmol) were added
to the solution. The mixture was stirred at room tempera-
ture for 30 minutes. Diethyl ether (20 mL) and Silica gel
(Wako-gel, C-300HG, 2 g) were added to the mixture. The
resulting mixture was further stirred at room temperature
for 10 minutes. The reaction mixture was filtrated
through glass filter. The residue was washed with diethyl
ether. The solvent was removed from the obtained filtrate
under reduced pressure. The obtained residue was purified
by silica gel column chromatography with hexane/ethyl
acetate (8:1, v/v}) to give the desired compound (346 mg)
as white crystalline product {yield 70%).
'H NMR (CDCls,400MHz) : 5=
0.89(3H,t,J=T7Hz),

1.3-1.4 (6H,m),
1.8-1.9(2H,m),
2.41(3H,s),
3.09(2H,t,J=7Hz),
7.27(2H,d, J=8Hz),
7.90(2H,d, J=8Hz),
10.08 (1H, s) .

(2) Methyl 3-(4-acetyl-2-methylphenyl)~2-bromopropionate
l-(4-Amino-3-methylphenyl)ethanone (1.70 g, 11.39
mmol) was dissolved in methanol {15 mbL)-acetone (38 mL).
The solution was cooled to 0°C. 48% Hydrobromic acid
(5.15 mi, 45.56 mmol) was dropwise added to the solution
for 1 minute. A solution of sodium nitrite (943 mg, 13.67
mmol} in water (1.8 mi) was further added to the solu-

tion. The mixture was stirred at the same temperature for
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CH2 4-CF3 Cycl opropyl nethyl HH S CH2 CH2 4-CF3

4- OF3- Phenyl HH C(CH3)2 CH2 CH2 2,4-Cl CH3OCH2CH2
CH3/H O CH2 CH2 4-CH3 Heptyl HH CH2 NH CH2 4-CF3

| sopropyl HHH S N(CH3) (CH2)2 4-CF3 |sopropyl HH CH2
CH2 CH2 4-CN I sopropyl HH C(CH3)2 CH2 CH2 4-t-Butyl

| sopropyl C2H5/H 0 CH2 (CH2E23 -

30 minutes. The mixture was left to room temperature.
Methyl acrylate (7.23 mL, 80.30 mmol) and copper(I) oxide
(117 mg) weré added to the mixture. The resulting mixture
was stirred at 40°C for 30 minutes. The solvent was re-
moved under reduced pressure. Ice-cold water (150 mL) was
added to the residue. The mixture was neutralized with
ammonia water, and extracted with ethyl acetate. The or-
ganic layer was washed with saturated brine, and dried
with anhydrous sodium sulfate. The solvent was removed
under reduced pressure to give the desired compound (2.79
g) as brown oil (yield 82%).

'H NMR(CDCls, 400MHz) : 8=

2.41(3H,s),
2.58(3H, s},
3.33(1H,dd, J=7,15Hz},
3.52(1H,dd, J=7,15Hz),
3.74(3H, s),
4,43(1H,t,Jd=7Hz),

7.2-7.9(3H,m) .

(3} 3-(4-Acetyl-Z2-methylphenyl)acrylic acid

The obtained methyl 3-(4-acetyl-2-methylphenyl)-2-
bromopropionate (2.79g, 9.33 mmol) was dissolved in
methanol (80 mL). The scolution was cooled to 5°C. Sodium
methoxide (1.51 g, 27.98 mmol) was added to the solution.
The mixture was stirred at room temperature for 20 min-
utes, refluxed for 1 hour, cooled fo room temperature,
and acidized with 1IN hydrochloric acid. Water (50 mL) was
added to the mixture. The mixture was extracted with
chloroform. The organic layer was dried with anhydrous
sodium sulfate. The solvent was removed under reduced
pressure to give 657 mg of the desired compound as yellow
crystalline product (yield 34%).
'H NMR (CD3;0D, 400MHz) : 8=
2.49(3H, s),
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4 -CF30 Butyl-0OCH2 CH3/CH3 CH2 CH2 CH2 4-0F30
OH30(OH2)5 CH3/0H3 0 N(OH3) CH2 4-t-Butyl Cycl ohexyl
CH3/CH3 0 N (CH5) CH2 4-CF3 (CH3)2CH(CH2)5 CH3/CH3 0
N(Al'lyl) CH2 4-CF3 4-CF3-Benzyl HH S N(Acetyl) CH2
2,4-CH3 Isopropyl CH3/CH3 CH2 (17) In the
formula, X, Y, Ra, Rb, Rc- &gl n are set forth in
Tables 28 and 29. - 40 - TABLE 28 X Y re Rb- Rc n
CH2 CH2

.59(3H, s),
.49 (1H,d, J=16Hz),
.73 (1H,d, J=8Hz),
.8-7.9(3H,m),

.97 (1H,d, J=16Hz) .

e -

(4} Methyl 3~(4-acetyl-Z2-methylphenyl)acrylate

The obtained 3-{4-acetyl-2-methylphenyl)acrylic acid
(657 mg, 3.22 mmol) was dissoclved in methanol (20 mL).
Concentrated sulfuric acid (250 pL) was added to the so-
lution. The mixture was refluxed for 2 hours, and cooled
to room temperature. Water (50 mlL) was added to the solu-
tion. Methanol was removed under reduced pressure. The
solution was extracted with ethyl acetate, washed with
saturated aqueous sodium bicarbonate solution and satu-
rated brine. The organic layer was dried with anhydrous
sodium sulfate. The solvent was removed under reduced
pressure. The obtained residue was purified by silica gel
column chromatography with hexane/ethyl acetate (9:1,
v/v) to give the desired compound (665 mg) as yellow
crystalline product (yield 95%).
'H NMR(CDCls3,400MHz) : 3=

2.49(3H,s),
2.60(3H,s8),
3.83(3H,s),
6.43(1H,d, J=16Hz),
7.62(1H,d, J=9Hz),
7.7-7T.8(2H, m),
7.96(1H,d, J=16Hz) .

(5) Methyl 3~[4-[3-[4-hexyl-2-(4-methylphenyl)thiazol-5-
yvllpropenoyl]-2-methylphenyl ]acrylate

The obtained methyl 3-(4-acetyl-2-
methylphenyl}acrylate (200 mg, 0.916 mmol) was dissolved

in anhydrous tetrahydrofuran (1 mlL) under nitrogen atmos-
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H Isopropyl 2-CH3 1 CH2 CH2 2-0H, 4-Cl1 Hexyl 2-CH3 1
CH2 C(CH3)2 2,4-C1 Propyl 2-CH3 1 CH2 CH(CH3) 4-CF3
sec-Butyl 3-CH3 1 CH2 CH(C2H5) 4-CF3 tert-Butyl 3-CH3
2 CH2 CH(Propyl) 4-CF3 Hexyl 2,6-CH3 3 CH2 (CH2)2
4-CF3 Isopropyl 3-CH3 3 CH2 ( CH2 ) 2 4-CF3

Cycl opropyl 3,6-CH3 3 CH2-CHZ 2-0H, 4- 0F3

phere. Molecular sieve {3A powder, 200 mg) was added to
the solution. 0.5 M solution of sodium methoxide in
methancl (1.83 mL, 0.9%16 mmol) was added to the solution
cooled with ice while stirring. The mixture was stirred
at the same temperature for 10 minutes. A soclution {1 mL)
of 4-hexyl-2-(4-methylphenyl}thiazole-5-carboaldehyde ob=-
tained at (1) of Example 1 (132 mg, 0.458 mmol) in anhy-
drous tetrahydrofuran was slowly added to the mixture.
The resulting mixture was stirred while cocling with ice
for 3 hours. The organic layer was dried with anhydrous
sodium sulfate. The solvent was removed under reduced
pressure. The residue was recrystallized with hexane and
ethyl acetate to give the desired compound (185 mg) as
yellow crystalline product (yield 83%).

'H NMR(CDCls, 400MHz) : 5=

.89(3H, t,J=7Hz),
.3-1.5(6H,m),
.7-1.8(2H,m),
.41(3H,s),
.53(3H,s),
.93(2H,t,J=7Hz),
.84 (3H,s),

.46 (1H,d, J=16Hz),
.20 (1H,d, J=16Hz),
.8-7.9(2H,m),
.66(1H,d, J=8Hz),
.8-7.9(4H,m),
.99(1H,d, J=16Hz) ,
.02 (1H,d, J=16Hz) .

WO 1 0 0 =~ = W NNNN R RO

{6) Methyl 3-[4-[3-[4-hexyl~2-(4-methylphenyl)thiazol-5-
yl]lpropionyl]-2-methylphenyl jpropionate

The obtained methyl 3-[4-[3-[4~-hexyl-2-(4-
methylphenyl)thiazol-5-yl]propenoyl]-2-
methylphenyl]acrylate (112 mg, 0.230 mmol) was dissolved
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| sopropyl 2-C1 1 NH CH2 4-CF3 Isopropyl H1 TABLE 29
XY Ra Ro Rc n NNOH3) CH2 4-CF3 Isopropyl H 1 NCH3)
CH2 4-CF3 lIsopropyl 2-CH3 1 N(C2H5) CH2 4-CF3
I sopropyl H1 N(Allyl) CH2 4-CF3 Isopropyl H1
N(Acetyl) CH2 2-0H,4-Cl1 Isopropyl H3 CH2 CH2

- 55 -

in methanol (1 mlL) and tetrahydrofuran (1 mL). 10% palla-
dium carbon (22 mgyg) was added to the solution to cause
replacement of hydrogen in the system. The mixture was
stirred at room temperature for 3 hours. The reaction
mixture was filtrated with Celite. The filtrate was con-
centrated under reduced pressure. The obtained residue
was purified by silica gel column chromatography with
hexane/ethyl acetate (5:1, v/v) to give the desired com-
pound (46 mg) as colorless oil (yield 41%).

'H NMR(CDCl;, 400MHz) : 8=

0.88(3H,t,J=THz),

.2-1.4(6H,m),

.6-1.8(2H,m),

.37(3H, s},

.38(3H, s},

.61 (2H,t,J=8Hz)},

.72 (2H,t,J=8Hz},

.99(2H, t,J=8Hz),

.2-3.3(4H,m),

.68 (3H, s),

.19(2H,d, J=8Hz),

.23(1H,d, J=8Hz),

LT-7.8(4H,m) .

~ o~ =W W NN N NN R

(7) 3-[4-f3-[4-Hexyl-2-(4-methylphenyl)thiazol-5-
yl]lpropionyl]-2-methylphenyl ]propionic acid

The obtained methyl 3-[4-[3-[4-hexyl-2-(4-
methylphenyl)thiazol-5-yl]propionyl]-2-
methylphenyllpropionate (45 mg, 0.0915 mmol) was sus-
pended in ethanol (2 mL) and water (I mL}. Lithium hy-
droxide monohydrate (12 mg, 0.275 mmol) was added to the
suspension. The mixture was refluxed for 1 hour. 1IN hy-
drochloric acid (5 mlL) and ice-cooled water (2 mL) were
added to the mixture. The mixture was extracted with

ethyl acetate. The organic layer was washed with brine,
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4-1sopropyl Isopropyl 2-CF3 1 CH2 CH2 4-CF3

Butyl -OCH2 2-CH3 3 NH CH2 4-CF30 OH30(CH2)5 2-CH30 1
N(OH3) CH2 4-CF3 Hexyl 2-F 1 N(CH3) (CH2)2 4-Acetyl

| sopropyl 2-CH3 2 - 41 - In the formula, X Y, Re,
Rb, Rd, -e, t< and Gare set 5 forth in Table 30.
TABLE 30 X Y Re Rb Rd/Re & €H2-CH2 2-0H, 4-CF3

| sopropyl HHCH2 CH (CH3) CH2 4-CF3

and dried with anhydrous sodium sulfate. The solvent was
removed under reduced pressure. The obtained residue was
recrystallized with hexane and ethyl acetate to give the
desired compound (38 mg) as while crystalline product
{yield 87%).

FAB-MS (m/e) : 478 (M+1)

'H NMR(CDClj, 400MHz) : 5=

0.88(3H,t,J=7Hz),

.3-1.4(6H,m),

.6-1.8(2H,m),

.37(3H, s),

.38 (3H, s),

.6-2.8(4H,m),

.00(2H, t, J=8Hz),

.1-3.3(4H,m),

.19(2H,d, J=8Hz},

.24(1H, s),

.7-7.8(4H, m).

s = WwWw N NN

Example 2
3—{4—[3—[3—Isopropyl—5—[4—
(trifluoromethyl)phenyl]thiophen-2-yl]propionyl]-2-

methylphenvyl]preopionic acid

(1) 3-Isopropyl-5-{4-(trifluoromethyl)phenyl]thiophene-
2-carboaldehyde

The subject compound was obtained in an analogous
manner to (1) of Example 1 from [3-Isopropyl-5-[4-
(trifluoromethyl)phenyl]lthiophen-2-yl]lmethanol.

Pale yellow crystalline product

Yield 57%
"H NMR(CDCl,,400MHz) : 5=
1.39(6H,d,J=7Hz),
3.6-3.8(1H,m),
7.37(1H,s),
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Cycl opr opyl net hyl HS CH2 CH2 4- CF3 4- CF3- Phenyl
)2

H/
HHC(CH3)2 CH2 CH2 2,4-Cl CH3OCH2CH2 OH3/H 0 CH2
CH2 4-CH3 Heptyl HH CH2 NH CH2 4-CF3 Isopropyl HH'S
N(OH3) (CH2)2 4-CF3 lsopropyl HHCH2 CH2 CH2 4-ON

| sopropyl HH C (CH3)2 CH2 CH2 4-t-Butyl 1sopropyl
02H5/H 0 CH2 (CH2)3 4-CF36 But -yl - OCH2

7.68(2H,d, J=8Hz),
1.77(2H,d, J=8Hz),
10.11(18,s).

(2} Methyl 3-[4-[3-[3-isopropyl-5-[4-
(trifluoromethyl)phenyl]thiophene-2-yl]propenoyl]-2-
methylphenyllacrylate

The subject compound was obtained in an analogous
manner to (5) of Example 1.

Yellow crystalline product

Yield 67%
'H NMR{CDCl;,400MHz) : 5=

.32(6H,d, J=THz),
.54 (3H, s),
.3-3.5(1H,m),
.84 (3H, s),

.46 (1H,d, J=16Hz),
.3-7.4(1H,m),
.6-7.9(8H,m),
.00 (1H,d, J=15Hz),
.11(1H,d, J=158z) .

R X N R W W N e

(3) Methyl 3-{4-[3-[3-isopropyl-5-[4-
(Erifluoromethyl)phenyl]thiophene~-2-yl]lpropionyl]-2-
methylphenyl]propionate
The subject compound was obtained in an analogous
manner to (6) of Example 1.
Pale yellow crystalline product
Yield 58%
'H NMR(CDCls, 400MHz) : 5=
.26(6H,d, J=7Hz),
.38 (3H, s),
-61(2H, t,J=8Hz),
.99 (2H, t,J=8Hz),
.0-3.1(1H,m),

W N N N =
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OH3/H CH2 CH2 CH2 4-CF30 CH30(CH2)5 CH3/H O N (CH3)
CH2 4-t-Butyl Cyclohexyl CH3/H N(C2H5) CH2 4-CF3
(OH3) 2CH(CH2)5 CH3/0H3 O N (Allyl) CH2 4-CF3

4- CF3-Benzyl HH S N (Acetyl) CH2 2, 4-CH3 |sopropyl
CH3/CH3 CH2 - 42 - (19) In the formul a,
X, Y, Ra, Ro, Rc, and n arebsget forth 5 in Tables 31
and 32. TABLE 31 XY Ra Rb Rc n CH2 CH2 4-CF3

| sopropyl 2-CH3 ’

.2-3.4(4H,m),
.68 (3H, s),
20(1H, s},
.23(1H,d,J=8Hz),
58 (2H,d, J=8Hz),
64 (2H,d, J=8Hz},
LT7-7.8(2H, m} .

e " e e VS I |

(4} 3-[4-[3~[3=-1Isopropyl-5-{4-

(trifluoromethyl)phenyl]thiophene-2-yl]propionyl}-2-

methylphenyl]propionic acid
The subject compound was obtained in an analogous

manner to (7) of Example 1.
White crystalline product
Yield 79%

FAB-MS (m/e) : 488 (M)

'H NMR(CDC1;, 400MHz) : 5=

1.25(6H,d,J=7Hz),

.38(3H, s),

.67(2H, t,J=8Hz),

.01(2H, t,J=8Hz),

.0-3.1(1H,m),

.2-3.4(4H,m),

.20(1H, s),

.24 (1H, s),

.58 (2H,d,J=8Hz),

.64 (2H,d, J=8Hz},

.7-7.8(1H,m),

.77(1H,s).

ol e e s W W W N

Example 3
3-[4-[3~-(5-Isopropyl-2-phenyl-4-oxazolyl)propionyl]-

2-methylphenyl |propionic acid
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1 CH2 CH2 2-0H,4-01 Hexyl 2-CH3 1 CH2 C(CH3)2 2,4-C1
Propyl 2-CH3 CH2 CH(CH3) 4-CF3 sec-Butyl 3-OH3 1 CH2
CH(C2H5) 4-CF3 tert-Butyl 3-CH3 2 CH2 CH(Propyl)

4- CF3 Hexyl 2,6-CH3 3 CH2 (CH2)2 4-CF3 | sopropyl
3-CH3 3 CH2 (CH2)2 4-CF3 Cycl opropyl 3,6-CH3 3 CH2
CH2 2-0H, 4-CF3 | sopropyl 2-Gt L

(1) 5-Isopropyl-2-(2,4-dichlorophenyl)oxazole-4-
carboaldehyde
The subject compound was obtained in an analogous
manner to (1) of Example 1 from 5-iscpropyl-2-(2,4-
dichlorophenyl)oxazcle—-4-methanol.
Pale yellow crystalline product
'H NMR (CDCl;, 400MHz) : 5=
.39(6H,d, J=T7Hz),
.72(1H,dq,J=7,7Hz),
.37(1H,dd, J=2, 8Hz),
.55(1H,d, J=2Hz),
.99(1H,d, J=8Hz),
10.06(1H, s) .

e " I O I

(2) Methyl 3-[4-[3-[5-isopropyl-2-{2,4-dichlorophenyl)-

4-oxazolyl]lpropenoyl]~2-methylphenyllacrylate
The subject compound was obtained in an analogous

manner to (5) of Example 1 from the obtained 5-isopropyl-
2-(2,4~-dichlorophenyl)oxgazole-4-carboaldehyde and methyl

3-({4~acetyl=-2-methylphenyl)acrylate.
Pale yellow crystalline product

'H NMR(CDCl;, 400MHz) : 8=

.39(6H,d, J=7Hz),

.52 (3H, s},

.39(1H,dq,J=7,7Hz),

.83(3H,s),

.46{1H,d, J=16Hz),

.38(1H,dd, J=2,8Hz),

.55 (1H,d, J=2Hz),

.66 (1H,d,J=8Hz),

.75(1H,d,J=15Hz),

.80(1H,d, J=15Hz),

.9-8.0(2H,m),

.99(1H,d, J=16Hz)},

.01(1H,d, J=8Hz}.

e R e e e e S o2 L * I 'S T (N S S
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NH CH2 4-CF3 Isopropyl H1 - 43 - TABLE 32 XY Ra
Ro Rce n N (CH3) CH2 4-CF3 Isopropyl H1 N(CH3) CH2
4-CF3 Isopropyl 2-CH3 1 N (CH5) CH2 4-CF3 | sopropyl
H N(Alyl) CH2 4-CF3 Isopropyl H1 N(Acetyl) CH2
2-0H, 4-C1 Isopropyl H3 CH2 CH2 4-1sopropyl

— 60 —

(3) Methyl 3-f{4-[3-(5-isopropyl-2-phenyl-4-
oxazolyl)propionyl]-2-methylphenyl]propionate
The subject compound was obtained in an analogous
manner to (6) of Example 1 from the methyl 3-[4-{3-[5-
isopropyl-2-(2,4-dichlorophenyl)-4-oxazolyl]propenoyl]-2-
methylphenyl]acrylate. '
Colorless oil
'H NMR(CDCls,400MHz) : 8=
.30(6H,d, J=7Hz),
.35(3H, s),
.59 (2H,t,J=7Hz),
.8-3.1(4H,m),
.17(1H,dq, J=7,7THz),
.36(2H,t,J="7Hz},
.67 (3H,s),
.20{1H,d, J=8Hz),
.3-7.5(3H,m),
L1=-7.9(2H,m),
.9~-8.1(2H,m) .

~ N W W W NN N

(4) 3-[4-[3~(5-Isopropyl-2-phenyl-4-oxazolyl)}propionyl]-
2-methylphenyl]propionic acid

The subject compound was obtained in an analogous
manner to (7) of Example 1 from the methyl 3-[4-[3-(5-
isopropyl-2-phenyl-4-oxazolyl)propionyl]-2-
methylphenyl]propionate.

Colorless oil
FAB-MS (m/e) : 406 (M+1}
'H NMR (CDCl;, 400MHz) : &=
.30 (6H,d,J=7Hz),
.35{3H, s),
.63(2H,t,J=7Hz),
.9-3.1(4H,m),
.17(1H,dq, J=7,7THz),

w NN N
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| sopropyl 2-CF3 1 CH2 CH2 4-CF3 Butyl-OCH2 2-CH3 3 NH
CH2 4-CF30 CH30(CH2)5 2-CI-130 1 N(CHA CH2 4-CF3

Hexyl 2-F 1 N(CH3) (CH2)2 4-Acetyl Isopropyl 2-CH3 2
(20 ) CH In the formula, X Y, Ra, Ro, Rd. -er X
and G are set forth in Table 33. - 44 - TABLE 33 X Y
Ra Rb Rd/Re G CH2 CH2 2-0H, 41CF3 | sopr opyl

.34 (24, t, J=THz),
.21(1H,d, J=8Hz),
.3-7.5(3H,m),
.7-7.9(2H,m),
.9-8.1(2H,m).

~d ] AT W

Example 4
3-[4-[3-[4-Tsopropyl-2—[4-
(trifluoromethyl)phenyl]lthiazol-5-yl-lpropenoyl]-2-

methylphenyllacrylic acid

The desired compound was obtained in an analogous
manner to (5) of Example 1 from methyl 3-(4-acetyl-2-
methylphenyl)acrylate and [4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]carboaldehyde.

.Yellow crystalline product
FAB-MS (m/e) : 486 (M+1)

'H NMR(CDCl;3,400MHz) : 5=

1.40(6H,d, J=7Hz),
2.56(3H,s),
3.4-3.5(1H, m),
6.49(1H,d,J=16Hz),
7.28{1H,d,J=16Hz)},
7.7-7.8(3H,m),
7.8=-7.9(2H,m),
8.0-8.2(4H, m} .
Example 5

3-[4-[3-[4-Isopropyl-2—-[4-
(trifluoromethyl)phenyllthiazol-5-yilpropionyl]-2-

methylphenyl]propionic acid

The desired compound was obtained in an analogous
manner as in (6) of Example 1 using the 3-[4-{3-[4-
Isopropyl-2-[4-(trifluvoromethyl)phenyl]lthiazol-5-yl1-
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HHCH2 CH(CH3) CH2 4-CF3 Cycl opropylnmethyl HH S CH2
CH2 4-CF3 4-CF3-Phenyl HH C(CH3)2 CH2 CH2 2,4-C1
CH3OCH2CH2 CH3/H 0 CH2 CH2 4-CH3 Heptyl HH CH2 NH
CH2 4-CF3 lIsopropyl HH S N(CH3) (CH2)2 4-CF3

| sopropyl HHH CH2 CH2 CH2 4-CN | sopropyl HH C(CH3)2
CH2 CH2 4-t-Butyl Isopropyl 6€2H5/ H

Ipropenoyl]-2-methylphenyl]acrylic acid prepared in Exam-
ple 4.
White crystalline product
FAB-MS (m/e) : 490 (M+1)
"H NMR(CDCls, 400MHz) : 5=
1.33(6H,d, J=THz),
.38(3H, s),
.66 (2H,t,J=8Hz),
.00 (21, t, J=8Hz),
.1-3.2 (14, m),
.2-3.3(4H,m),
.25 (1H,d, J=7Hz),
.64 (2H,d, J=8Hz),
JI-7.8(2H,m),
.00(2H,d, J=8Hz) .

QO ~] =) =] W W W NN

Example 6
3-[4-[1-[2-[4-Isopropyl-2—-i4-
(trifluoromethyl)phenyl]thiazol-5-yljethyllvinyl]-2-

methylphenyl Jpropionic acid

(1) Methyl 3-[4-[1-[2-[4-isopropyl-2-[4-
(trifiuoromethyl)}phenyl]thiazol-5~yl]ethyl]vinyl]-2-
methylphenyl}propionate

Methyltriphenylphosphonium bromide (89 mg, 0.250
mmol) was suspended in anhydrous tetrahydrofuran (3.5 mL)
under nitrogen atmosphere. The suspension was stirred at
room temperature for 30 minutes. A solution (1.5 mL) of
methyl 3-[4-[3~-[4-isopropyl—-2-[4-
(trifluoromethyl)phenyl]thiazol—S—yl]propionyl]Z—
methylphenyl]lpropionate (84 mg, 0.167 mmol) in anhydrous
tetrahydrofuran was dropwise added to the suspension. The
mixture was stirred at the same temperature for 19 hours.
A saturated aqueous ammonium chloride solution was drop-

wise added to the mixture. The mixture was extracted with
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0 CH2 (CH2)3 4-CF30 Butyl-0OCH2 CH3/CH3 CH2 CH2 CH2
4- CF30 CH30(CH2)5 CH3/CH3 0 N(CH3) CH2 4-t-Butyl

Cycl ohexyl CH3/CH3 0 N (C2H5) CH2 4-CF3

(CH3) 2CH(CH2)5 CH3/CH3 0 N(Allyl) CH2 4-CF3

4- CF3-Benzyl HH S N(Acetyl) CH2 2, 4-CH3 | sopropyl
CH3/CH3 CH2 (21) Fnetshe formula, A R, R2,
m n, and G are set forth in Tables 34 and 35. - 45
- TABLE 34 A R n G

ethyl acetate. The organic layer was washed with satu-
rated brine, and dried with anhydrous sodium sulfate. The
solvent was removed under reduced pressure.

The obtained residue was purified by silica gel column
chromatography with hexane/ethyl acetate (8:1, v/v) to
give the desired compound {70 mg) as pale yellow oil
(yield 84%).

'} NMR(CDCl;, 400MHz) : 5=

.13(1H,d, J=9Hz),
.1-7.3(2H,m),

.64 (2H,d, J=8Hz),
.01(2H,d, J=8Hz) .

1.28(6H,d,J=7Hz),
2.34(3H,s),
2.5-2.7(2H,m),
2.8-2.9(2H,m),
2.9-3.1(5H,m),
3.69(3H,s),
5.06(1H, s},
5.31(1H, s),

7

7

7

8

(2) 3-[4-[1-[2-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]ethyl]vinyl}-2-
methylphenyllpropionic acid
The desired compound was obtained in an analogous
manner as in (7} of Example 1.
White crystalline product
FAB-MS (m/e) : 488 (M+1)
'H NMR(CDCl;,400MHz) : &=
1.28 (6H,d, J=7Hz},
.35(3H, s),
.66(2H,dd, J=7,8Hz)
.82(2H,dd, 3=7, 8Hz),
.9-3.0(5H, m),
.07 (1H, s},

g NN N
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4 -CF3 2-CH3 2
Pr 4-CF3 2-CH3

(OO

5.32 (1H,s),
7.1-7.3(34,m),

7.64(2H,d, J=8Hz),
8.00 (2H,d, J=8Hz) .

Example 7
N-[4-[3~[4-Tsopropyl-2—[4-
(triflucromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-N-

methylglycine

(1) 3—[4—Isoprépyl—2—[4—(trifluoromethyl)phenyl]thiazolm
5-yl]-1-(4-nitrophenyl)propenone
4-Isopropyl-2-[4-{trifluoromethyl)phenyl]thiazole-5-
carboaldehyde (4.53 g, 15.14 mmol) and 4-
nitroacetophenone (2.50 g, 15.14 mmol) were dissolved in

a mixture of anhydrous methanol (30 mL) and anhydrous

‘tetrahydrofuran (30 mL). Sodium methoxide (258 mg, 3.79

mmol) was added to the solution. The resulting mixture
was stirred at room temperature for 1 hour under nitrogen
atmosphere. The solvent was removed under reduced pres-
sure. The mixture was suspended in chloroform. Insoluble
matters were filtered, washed with water, a saturated
aqueous sodium bicarbonate solution, and saturated brine.
The solvent was again removed under reduced pressure. The
residue was recrystallized with n-hexane and ethyl ace-
tate (1:1) to give the desired compound (4.08 g) as yel-
low crystalline produce (yield 60%).

1 NMR(CDCl;, 400MHz) : &=

.40(6H,d, J=7Hz),

.A-3.5(1H,m),

.24{1H,d,J=12Hz),

73{(2H,d,J=8Hz),
.14 (5H,m),
37(2H,d, J=8Hz) .

R ¢~ = W
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2-0H, 4-C1 3-CH3 2 1 0 4 -CF3 3-CH3 2 2 0 N/
N z . Pr NN4-CF3 2, 6-CH3 2 3 0 - 46 -
TABLE 35 ARL R2 n Gcyclopropyl N/ 4-C F3 2-CH3 3
10

- 65 -

(2) 1-(4-Aminophenyl)-3-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]lthiazol-5-yl]-propan-i-one

"The obtained 3-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]-1-{4-
nitrophenyl)propenone (4.08 g, 9.14 mmol) was dissolved
in tetrahydrofuran (120 mL) and methanol (100 mL). 10%
suspension (20 mL) of palladium carbon (400 mg) was added
to the solution. The mixture was stirred at 60°C for 2
hours under atmosphere of hydrogen. The mixture was
cooled to room temperature. " Insoluble matters were fil-
tered. The solvent was removed under reduced pressure.
The residue was purified by silica gel column chromatog-
raphy with hexane/ethyl acetate (7:3, v/v) to give the
desired compound {2.31 g) as yellow crystalline product
(yield 60%). '
"H NMR(CDC1;,400MHz) : 5=
.33 (6H,d,J=7Hz),
.1-3.3(5H, m),
.12 {(2H,br s),
65(2H, td, J=2, 8Hz),
.63 (2H,d, J=8Hz) ,
82 (2H, td, J=2,8Hz),
00 (2H,d, J=8Hz) .

W o~ s W

(3) N=-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]lthiazol-5-yl]propionyl]phenyl}-2~-
nitrobenzenesulfonamide

The obtained 1-(4-aminophenyl}-3-{4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]-propan-l-one (250
mg, 0.597 mmol) was dissolved in anhydrous pyridine (5
mL). O-nitrophenylsulfonyl chloride (146 mg, 0.659 mmol)
was added to the solution. The mixture was stirred at
room temperature for 1 hour. The outer temperature was
heated to 80°C, and the mixture was further stirred for

le hours. The mixturé was cooled to room temperature.
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Pr 4-CF3 2-CH3 2 1 0 S t-butyl 4-CF3 2 -CH3 2
1 CH2 _t\ sec-butyl N/\ 2-0H, 4-Cl1 3-CH3 3 1
O isopropyl 4-CH3 3-CH3 11 0 2- met hcor yet hyl
4-CF3 3-CH3 2 2

Water was added to the mixture. The mixture was extracted
with ethyl acetate. The organic layer was washed with a
saturated aqueous sodium bicarbonate solution and satu-
rated brine, and dried with anhydrous sodium sulfate to
remove the solvent. The obtained residue was purified by
silica gel column chromatography with hexane/ethyl ace-
tate (8:2, v/v) to give the desired compound (265 mg) as
yellow crystalline product (yield 74%).

'H NMR(CDC1l;,400MHz) : 5=

.32 (6H,d, J=THz},

.0-3.2(1H,m}),

.2-3.3(4H,m),

.32(2H,d, J=8Hz),

.45(1H, s},

.6-7.7(4H,m),

.87(1H,d, J=8Hz),

90(2H,d,J=8Hz),

.94 (1H,dd, J=1, 8Hz),

99(2H,d, J=8Hz) .

e T e e " I I % T 'S B

(4) N-[4-[3-[4-Isopropyl-2-—[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyllphenyl]-N-
methyl-2-nitrobenzenesulfonamide

The obtained N-[4-[3-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-2-
nitrobenzenesulfonamide (265 mg, 0.439 mmol) was dis-

solved in anhydrous dimethylformamide (10 mL). Io-

- domethane (30 plL, 0.483 mmol) and potassium carbonate

(121 mg, 0.875 mmol) were added to the solution. The mix-
ture was stirred at room temperature for 16 hours. The
mixture was neutralized with 0.2 N aqueous solution of
hydrochloric acid, and extracted with ethyl acetate. The
organic layer was washed with a saturated aqueous sodium
bicarbonate solution and saturated brine, and dried with

anhydrous sodium sulfate to remove the solvent. The ob-
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ONi ...-N7 i sopropyl N-N 4-CF3 2,6-CH3 2 3 O
(22) A (CH=CHnNn\ - 47 - TABLE36 A R2 n G

i sopropyl N/ 4-CF3 2-CH3 1 O isopropyl 4-CF3 2-CH3 1
0 /\ i sopropyl 4-CF3 2-CH3

_6’;:‘...

tained residue was purified by silica gel column chro-
matography with hexane/ethyl acetate (7:3, v/v) to give
the desired compound (230 mg} as yellow oil (yield 85%).
'H NMR(CDCl;,400MHz) : 8=

.34 (6H,d,J=7Hz),

.1-3.2{1H,m),

.2-3.4(4H,m),

.41 (3H,s),

.38(2H,d, J=8Hz),

.5-7.8(6H,m),

.94 (2H,d, J=8Hz),

.00(2H,d, J=8Hz) .

O 3 -] ) W W W

(5) 3-[4-Isopropyl-2-~[4-(trifluoromethyl)phenyl]thiazol-
5-yl]-1-(4-methylaminophenyl)propan-1l-one

The obtained N-{4-[3-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-N-
methyl-2-nitrobenzenesulfonamide (230 mg, 0.372 mmol) was
dissolved in anhydrous dimethylformamide (5 mlL). Potas-
sium carbonate (154 mg, 1.116 mmol) and thiophenol (46 uL,
0.446 mmol) were added to the solution. The mixture was
stirred at room temperature for 1 hour. The mixture was
diluted with water, and extracted with ethyl acetate. The
organic layer was washed with water, a saturated agqueous
sodium bicarbonate solution, and saturated brine, and
dried with anhydrous sodium sulfate. The solvent was re-
moved under reduced pressure. The obtained residue was
purified by silica gel column chromatography with hex-
ane/ethyl acetate (8:2, v/v) to give the desired compound
(154 mg) as yellow crystalline product (yield 95%}).
'H NMR(CDCls, 400MHz) : 5=
1.33(éH,d,J="7Hz),
2.90(3H,d, J=5Hz),
3.1-3.3(5H,m},
4.26(1H,br s),



10

15

20

25

30

35

2 CH2 /\ i sopropyl 4-CF3 2-CH3 2 0 N/

i sopropyl 2-0H,4-Cl1 3-CH3 2 O i sopropyl 4-CF3
3-CH3 2 0O N/ N,7 /isopropyl NN ----(:)-----
4-CF3 2,6-CH3 2 0 - 48 - TABLE 37

_68_.

6.56(2H,d, J=8Hz),
7.63(2H,d,J=8Hz),
7.85(2H,d, J=8Hz),
8.00 (2H,d, J=8Hz) .

{6) Ethyl ester of N-[4-[3-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol—S—yl]propionyl]phenyl]-N-
methylglycine

" The obtained 3-[4-Isopropyl-2-[4=
(trifluoromethyl)phenyl]thiazol—S—yl]—l—(4—
methylaminophenyl)propan-1l-one (40 mg, 0.0931 mmol) and
diisopropylethylamine (80 pl, 0.462 mmol) were dissolved
in anhydrous dimethylformamide (2 mL). Ethyl bromoacetate
{66 mg, 0.393 mmol) was added to the solution. The mix-
ture was stirred at 110°C for 16 hours. The mixture was
cooled to room temperature, diluted with water, and ex-
tracted with ethyl acetate. The organic layer was washed
with saturated brine, and dried with anhydrous sodium
sulfate to remove the solvent. The obtained residue was
purified by silica gel column chromatography with hex-
ane/chloroform (7:3, v/v) to give the desired compound
(56-mg) as yellow crystalline product (yield 47%).
'H NMR (CDCl3,400MHz) : 5=
.25({3H,t,J=7Hz),
.33(6H,d,J=7Hz),
.14 (3H, s),
.1-3.2(1H,m),
.2-3.3(4H,m),
.12 (2H, s),
19(2H,q, J=7Hz),
65(2H,d, J=8Hz),
.63(2H,d, J=8Hz),
88 (2H,d, J=8Hz),
00 (2H,d, J=8Hz)

O~ =3 G e D L W o
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S sec-NAM N /\ 2-0H,4-Cl 3-CH3 3 0 isopnpyl 4-CH3
3-CH3 1 0 .

- £9 -

(7) N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]lphenyl]-N-
methylglycine

The obtained ethyl ester of N-[4-[3-[4-isopropyl-2-
[4-(trifluoromethyl)phenyl]lthiazol-5-
yl]lpropionyl]phenyl]-N-methylglycine (54 mg, 0.104 mmol)
was dissolved in ethancl (1 mL} and THF (1 mL). 1IN sodium
hydroxide (208 pL, 0.208 mmol) was added to the solution.
The mixture was stirred at room temperature for 20 min-
utes, diluted with water (2 mL), neutralized with 1IN
aqueous solution of hydrochloric acid, and stirred at 5°C
for 30 minutes. The precipitate was filtered, washed with
water, and dried at 60°C for 2 hours under reduced pres-
sure to give the desired compound (40 mg) as yellow crys-
talline preduct (yield 78%).
FAB-MS (m/e) : 491 (M+1)
'H NMR(CDCl;, 400MHz) : &=
1.32(6H,d,J=7Hz),
.1-3.2(4H, m),
.2=-3.3(44, m),
.17(2H, s),
66 (2H,d, J=8Hz),
.63(2H,d, J=8Hz),
89 (2H,d, J=8Hz),
99 (2H,d, J=8Hz) .

Ny W W

Example 8
N-{4-{3-[4-Tsopropyl-2—-[4-
{(trifluoromethyl)phenyllthiazol-5-

yl]lpropionyl]phenyllglycine

(1) Ethyl ester of N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-
yl]propionyl]phenyllglycine
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Zfrethonethyl 4-CF3 3 -CH3 2 0 N/ /

i sopropenyl NN ----(1)--- 4-CF3 2,6-CH3 2 0 The
phar macol ogi cal effects of the invention are de- 5
scri bed bel ow. The PPAR activating effect of

t he compound of the invention was determ ned by the
foll ow ng net hod: A-r ggept or expression plasmd
(pSG5- GAL4- hPPARa or y or 8 (LBD)), a luciferase
expression plasmd (MHL00x4-TK- 10 Luc), and a

P- gal act osi dase expression plasmd (pCMX- PGAL) are
transfected into CV-1 cells (ATCCO) (Kliewer, S. A et

-,Thé9a%b1HéHUb@mp%@&d,%é%—%%&blnéateh bheaagn@gous

transfer duct ed .by [izin cti
mRERgEnEo (B1g0L HEpEaRodt dfcHe D000 ROPREGEIT 3ile-
isgpiropyhated 4@k ralidub rédOetudiyrls phent/hé thiesencé—-gfl ] a
up be tested. The luciferase activity and

p%gggﬁ ac?%glty are neasured on the soluble cells.
5ThePhdei Veldow awpirphpysi s calibrated by the 13- GAL
actiyibyq Azeelative ligand activity is calcul ated
,under the condition that the luciferase activity of
"HhEMR&FPS s r AGPMHZ hy 5B 590735 for PPARa,

1Rasi(ghi tazengzfor PPART, or GW 501516 for PPARG is

S 0Q%t 0 deternlne EC50 10(see the
lbgﬁé§gnén8f%héa rExanpl es 14 and 15). I n
3caonBragbHim)t he description of Bioorg Med Chem Lett
1%5& 803) 1%&7 1521 that the activating function of

prbplonl "acid type for PPAR6 is weak, the

406ﬁwaﬁnquHFHEhe i nvention show an excel | ent
sagbicyatjng effect for 15 transcription of PPARG, as
S shomn In Tables 38 and 39. As is described above,
6t B8 (¢BnPodndEZ} epresented by the fornul a (I) (1),
7289 (£} &) 5agez${rong PPAR6 agoni sts.

7?ﬁgé%€?§25TgL #he PPARS agoni st of the present

éffective for treatnent or prophylaxis
8000dRK; dR20=8d3ks nedi ated by PPARG. The di seases
i ncl ude hyperlipidem a, dyslipiden a,
perchl ol esterol em a, hypertriglyceridema, HDL
ﬁgpoﬁhbﬂeéﬁeiéféﬁ?BfOEEi Eyéércholesterolen1a and/ or
Ekikn&ar@ﬁ@£§§1?ﬁ@éﬁpkﬁthYEEkltherprotelnen1a

popr ot ei nem a pol i poprotein A-1 hypopro- 25
Y%ipﬁ%ﬂiﬁnyélﬂﬁﬁ%g%ﬂ%#Bgﬁge di sease of arterial
SC|e%@éléesﬂréﬁaéémpbuﬁdrda@vaﬁtuhﬁédsyﬁtfﬂBanalogous
cer ebrova i sease, ul at or
miRESRet bl abbl LESS0nar neroByRipShesSE el ¥y (4= (5-
[nﬂmbuprugylﬁzeimaltnighnsrbmethypePhdmabbtbSazol~5—
' ' i i stance, inpaired 30
ygrﬁgégggﬁgPngﬁ%giyhig%%ﬁﬁsuI|n|sn1 di abetic
conpYéthewonryshalldoei psodiiicti ency, cardiac
i nfaggelig@nysgardi onyopat hy, hypertension, fatty
,liver, non-alcoholic_ fatty hepatitis, thronbus,
" E AR GG L i 4@304182) 1eTr odegener ati ve di sease,
1denyeh | @atLngz fi sease, nultiple sclerosis, adre- 35
nal Ieukodystrophy, dermatitis, psoriasis, acne, skin
2 57 2,50 - ing, trichosis, |nflannation, arthritis,
3asthnm(shyRer sensitive i ntestine syndrone, ulcerative
cgé %% Crohn's di sease, pancreatitis, or cancer
1%@ col on cancer, large intestine cancer, skin
6 cancei, dpaﬁ&@z)pf the 5 breast, carcinoma of the
p &t cancer, and | ung cancer. The
I é%% H@ g i nvention can be administered to
7h&ﬁﬁbe@Jﬁ@&Hby,ordlnary admi ni stration nethods such
as oral admnistration or parenteral adm nistration.
10The conpound can be granul ated in ordi nary manners
for the preparation of pharmaceuticals. For instance,
t he conpound can be processed to give pellets,
granul e, powder, capsul e, suspension, injection,
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nary additives such as vehicles, disintegrators,

bi nders, lubricants, dyes, and diluents can be used.
As the vehicles, |actose, D-nmannitol, crystalline

cel lul ose and gl ucose can be nentioned. Further,
there can be nentioned 20 starch and

car boxynet hyl cel | ul ose calciym-(CMC-Ca) as the

di si ntegrators, nagnesium stearate and talc as the

| ubri- cants, and hydroxypropyl cel | ul ose (HPC),
gelatin and pol yvi nyl pyrrolidone (PVP) as the

bi nder s. The conpound of- the invention can
Tb894dHi A Sr8HEd-to 25 an adult generally in an anount
of 0.1 ng to 100 ng a day by parentera
adn1E|s§ration and 1 ng to 2,000 ng a day by ora
EX8MPAfstrati on. The dosage can be adjusted in
considé¢natdef3efl sageopnd-6endi-ti ons of the patient.

ggﬁfhﬂggghégﬂgh§g£grgﬂi£h9§§%riF%d Eﬁg QSloﬁyh?“%”le]-

N3mﬁﬂhvggﬂ40kbxyl 2-(4- nethylphenyl)thlazol 5 35
yl ] propi onyl] - 2- met hyl phenyl | propionic acid - 51 -

1
il )Hekz*y‘@yé eatast Y1 PréhyryerPRESNEI5-NarBbaYy dehyaine
[ 4- meétByiémﬂﬁba&b@bpwh)ahal azolr- ﬁgyl 1 et hamel ) (508

b P T hef Rror 088 ME-sPesd T%%fggﬁaé?théﬁ pTved

1ng$naydrpys|dME|wnOcmerodht@yhtbrdﬂ@ﬁbaﬂgté%?Eﬁ? mg,

d Iy t
2y pndEl P asoRdacd LH0ERR, haBRighis S G IR yas
seiheed(20 hif°@néesi Lpchoger ondre- gétrO@erO@H(BPSQh@J)e

TM@fﬁléggfg %QstB@oﬂéatHéero$ﬁetéQpé§§Hb£éngﬁmfgdﬂfb—
further stirred roomtenperature for 10

pmﬁﬁhgéamﬂrﬁ% .ééé%tuﬂon i %8 uFBOhasaRe| ey BdP ¥ PRORGPEA LS
(gbassgfibtes. mﬁ[dagt r@éréugdmadwsbas M&khu_tdé et mdﬂe re-
. ven Wwas re e ai ne
St S AR e RPL L £ Gl i
mmasuperw&sedodBe@ytelro@m gehpeohbnnechdohutﬂ@rnphw
gf Q%é@ggéetﬁ%évg&e&fﬂﬁ &gté VéX%qut V@riﬁg, and

oun |te crysta
d{)«iﬂ%‘élu‘mtl(‘y@@ﬂﬂdﬁ@% Squwetéels 46%1\944@016Fent was re-
m@v@&(&ﬂdér rdF(ERY | E@sls@ré 4(16&& r@btahr&rdl r%(s%l:nﬂe s
2.41(3H $), 3. 09(21 27 2H
p%vfg%?zkmsalﬂac%rﬁ@;l %lle)%m:bﬁ?ma% rhlet ‘hex-
aﬁeféh,a@ﬁwdrﬁ @thylﬁh@ﬁyﬁé g1 be oomer @ps DGl ecompound

net h ny t hapone (1.70 g, 11.39 30
(%%%ITéﬂ; Sd?%%% %ﬂf Ey%%iﬁ Eg ?(15 L) - acet one (38
! il yMR ThRC 5o) 40 0MHz Mas= cool ed to OC. 48% Hydr obromi ¢
¢g 5 1$my%% 45.56 mmol) was dropwi se added to the
So %lon hinute. A solution of sodiumnitrite
2(9UB3Mys) 43.67 mmol ) in water (1.8 nL) was further
3apgf tg)the solu- 35 tion. The mxture was stirred
he' sahe tenperature for - 52 - 30 ninutes. The
4 %tifeSiwas left to roomtenperature. Methyl acrylate
4(5@2§Hn%,JB@H§p nmol ) and copper (1) oxide (117 ny)
re.ad to the mxture. The resulting m xture was
?F%%djaf 9% for 30 minutes. The solvent was re- 5
7nmweﬂﬁu@d££8M£ﬁuced pressure. |lce-cold water (150 ni)
was added to the residue. The m xture was neutralized
wi th anmonia water, and extracted with ethyl acetate.
The organic | ayer was washed with saturated brine,
and dried with anhydrous sodi um sul fate. The sol vent
was renmoved 10 under reduced pressure to give the
desired conpound (2.79 g) as brown oil (yield 82%. H
NVR( 00C13, 400MHz) : 6= 2.41(3H,$), 2.58(3H, %),
153. 33( 1H, dd, J=7, 15Hz), 3.52(1H, dd, J=7, 15Hz),
3.74(3H,$), 4.43(1H,t,J=7THz), 7.2-7.9(3H, M. 20
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(3) 3-(4-Acetyl-2-nethyl phenyl)acrylic acid The
obt ai ned net hyl 3-(4-acetyl-2-nethyl phenyl) - 2-

br onopr opi onate (2.79g, 9.33 nmol) was dissolved in
met hanol (80 nL). The solution was cooled to 5C
Sodi um 25 net hoxide (1.51 g, 27.98 mmol ) was added to
the solution. The m xture-wae stirred at room
tenperature for 20 mn- utes, refluxed for 1 hour
cooled to roomtenperature, and acidized with 1IN
hydrochl oric acid. Water (50 nL) was added to the

m xture The m xture was extracted with 30 chl orof orm
(Bhe @t@@nl@sh@yebﬂNNS{apuedn&4ﬂ$¢ymmgﬂeﬁsgaedlum

R uelBropa i e ey R S T bR gy 1 -

Nymbtbwlgdysuabllne product (yield 34%. IH

?.”Eégﬁ?%"g PG P E e Py g
gty IdySHNR) | 9§7m97(ﬂH3§93m@@%@)waS(QySW@dwyﬁ in anhy—

d3olé- @Qﬁtxi %ﬂﬂethMbP@@@Yéﬁa§i¥b@t$3A powddPE 200 m was
obt ai ned (4-acetyl-2- ﬂﬁ%g% ghen acrylic acid

HﬁedBt?Ztﬁﬁoﬁflwééo&lss AfoFoP 29 nty. 21
weo%cenhaabedssub&ubmcoacsddaﬁﬁoeghbxwa@ addﬁduLQ Uhegg

Th d. f
mR8a Y HoR A BB R aEiste T e Bt T kb0, Al Ry gaen
atmoshbesol ut Tloa. rébthahod maztreaovad shieredegucegte same
tefn é%g{eereT%ersqlouh ﬁ%@@s eﬁtééﬁ{?{’oﬂ“ the %ﬁy'of 3-

V\HS ed sat ur at ed agqueous sodl um
lﬁPEﬁPB@ha@e §0Faﬂﬁéﬁoaﬁae§aﬂ&93@@dl@Fbﬁ@ph¢ﬁ@ drgani c

chawgalmgﬁyaélqd1W|ha aohsdgom&oaqduunhﬁuyaﬁbas The was

aa v ﬂ %%s renmpved ungder redug gressgre d
PHi hBd rEsTAtEAs pUtT 158U by 87 I FtATYet %ﬁﬁtﬁﬁ%rre

aththaatageapbyperthulhexne/ 80hylnatetat eTHD:lix2fre was

n¥ﬁ¥} E de%1EE¢ gfa¥§ﬁgigpgggyﬂgiﬁfqéfn@}df@%ﬁf%rlc acid,

Frhe"produ
anmﬁﬂminned4@®NhtphaﬂrgfagmsklEbe neol @M $)matters were

fg§g%%%éﬁgh§ﬁgfgl%%@%HOdQJNlééugéhs solu 1on of h%drOH
cgéor%g)ag@gh?pd saiurated brlne, and drled w1th anhy—

d8ohi4- BgdﬂéthﬁYEaZe(4'Tﬁﬁrb@IW@ﬁW|ﬁé§|f€ﬁ6véﬁ under re-

ol ARGy e ROy B TRl Pt oy sk e
cézﬁﬁnnghremSﬁBgnﬁphy wﬁshdhexaheédtﬁgliacanhydroasl,
ViRl BBVILPLUERD besThLalOORROlILT Q988 ALIVSE ciudd. -

to the solution. 0.5 Msolution of sodlun1nethOX|de

(8D ”BEH?DOESQérSQf”k*[@ ?iﬁ[ﬁnﬁhbp%@§y§d§6ﬁ4to t he

solutlon cooled wth ice while stirrin T xture
(ﬁasf%vpre@@tsyaﬂpbﬁ@yébﬁ%l@ehﬁ@raruﬂéprgplqayhiﬁ@?%%l

e e i ) | hgal gepyc
ex ne en ol e car e
obta?%%dog aiped o¥ Eg ei£(is§$ﬁﬁf @f4 {gﬁggj?§ﬁ
ia@pydppus5teuFahydfmﬁUEamemh§l$bhahylaﬂﬂedph@pfhe
tur e ..
e e L
smhsedrLﬁdamhyﬁranhyﬂebnshﬁddoﬁuraulKatmL Thndsméwhmmol
T

I TR s SR RS £ TR Sl
a@hEVdesarhdncéh@omgﬁ Waasa@gydaEOyéhto&pbmysmal|ﬂm@ mix-
thQdygé éyifkgd8§%ﬁro&ékk%mﬁ%gggﬁge499§*§)hé?%s under

hﬂdﬂqg%$l$§m0292959(34H®01@?¥EKWﬁ$ﬁe¥ﬁ‘ﬂ%ﬂe filtered.
3.84(3H,$), 6.46(1H, d, J=16Hz),
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7.20(1H,d, J=16Hz), 257.8-7.9(2H,m, 7.66(1H d, J=8Hz),
7.8-7.9(4H, m, 7.99(1H d, J=16Hz), 8.02(1H,d, J=16Hz).
30 (6) Methyl
3-[4-[3-[4-hexyl-2-(4-net hyl phenyl )t hi azol - 5-
yl'I propi onyl]-2-met hyl phenyl ] propi onate The
obt ai ned nethyl 3-[4-[3-[4-hexyl-2-(4-
nmet hyl phenyl )t hi azol - 5-yl ] propenoyl] -2- 35
met hyl phenyl  acrylate (112 ng, 0.230 nmol) was
dissolved - 55 - in nethanol (1 nL) and
tetrahydrofuran (1 nL). 10% pal | adi um carbon (22 np)
TW@Ssaddedttﬂth&emmv@bi@@déﬁ'Q&Mﬁﬁeﬁe@k@@%m&@t ofhe resi-
d % g 10 h% te 1, The g&%,wa Ny tbr%e%a % with
oo eﬁﬁgﬁgﬁu e fo f6urs Lot SRS O 2P e
hwa@nEVbthaﬂedcwwﬁhedelﬂe VTWG ﬁwlgnaEetW@sde@nIed com-
pPERH abqUnunde, Leduced pr %S_Laur(gle['aetﬂ%ﬁ gRedwo steps
resi due was purif by silica
18/P emat ogr aphy mnth hexane/ et hyl acetate (5:1, v/v)
lgoNgR epthe desimied.ganpound (46 ng) as colorless (o]
glelé 41@5. 101 H NVR( CDC131400MHz) : 6=
10288¢ SPH 347Hz), 1.2-1.4(6H m), 1.6-1.8(2H m),
32033(3H1H$m 152. 38(3H,$), 2.61(2H,t,J=8Hz),
%%ééH J 8Hz), 2.99(2H,t,J=8Hz), 3.2-3.3(4H M,
26 5 7.19(2H,d, J=8Hz), 7.23(1H,d, J=8Hz),
372737386Hkmm) 25(7)
431 42&3 54 Fbxyl 2- (4- et hyl phenyl ) t hi azol - 5-
b roplonylk - met hyl phenyl ] propi onic acid The
dobParHetls BV HYD - 3- [ 4- [ 3-[ 4- hexyl- 2- (4-
emethyhphepybythi azol - 5-yl ] propi onyl1-2-
7ngbgihph nyl ] propionate (45 ng, 0.0915 mmpl) was sus-
3 8d7in ethanol (2 nmL) and water (1 mL). Lithium

7hyd K| deJaBHahydrate (12 ng, 0.275 mmmol) was added

t uspen The m xture was refluxed for 1
7h§63231§r§y§ Zhlorlc acid (5 nL) and ice-cool ed

Twab é2H(Q, drPHakre added to the mixture. The m xture
mas extract ed mﬁth 35 ethyI acetate. The organic

er was was - 56 - and dried with
(éhhy%réﬁs[éoéﬁuﬁﬁgHFPEYé 5Tﬁé sol vent was renpved

UﬁﬂelubgGMQeHypypﬁaﬁye tihepabhai-nedlipsoguenyp@sphenyl] -
E% £ # i zed with hexane and ethyl acetate to give

tﬂ% ¥sP ¥4 Eomound (38 ng) as while crystalline

prodiice Syathdd82%hyl FABENB( mEeN-478(Mt1p-isopropyl-5-

[‘i“a”??%%i@fé‘%ﬁ%‘%?éh}%@ﬁ?&??i%P%E%%%?’1, g, o
yRlBropB¢ay] hphegy00(RHret D¥8pycing3(373ma( 464, @Y1 mmol)
wgslgiggbgvé68ig)etﬁagéilkb$f mz)7aZd8fﬁ@ @n% mﬁp IN

o4 L | WETBRELAg| | BREnE] LB BBRORISLL| 187 opideg 10 2the
sOebbhybRhemHd priopi o GvaCidgkirred at room temperature for
30 minutes, neutralized with 1IN aqueeous sclution of hy-
drochloric acid, and stirred at 5°C for 20 minutes. Pre-
cipitated crystalline was filtered, washed with water and
cooled ethanol, and dried at 50°C for 1 hour under re-
duced pressure to give the desired compound (26 mg) as
white crystalline product (yield 75%).
FAB-MS (m/e) : 490 (M+1)

'H NMR(CDCl;, 400MHz) : 5=
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25(1)
3-1sopropyl-5-[4-(trifluoromnethyl)phenyl]thi ophene-
2- car boal dehyde The subj ect conpound was obtained in
an anal ogous manner to (1) of Exanple 1 from
[ 3-1sopropyl-5-[4-
(trifluoromethyl)phenyl]thi gahen-2-yl ] nethanol .
30Pal e yellow crystalline product Yield 57% H
NVR( CDC13, 400MHz) : 5= 1. 39(6H, d, J=7Hz), 3.6-3.8(1H m,
357.37(1H, %), - 57 - 7.68(2H, d, J=8Hz),
7.77 %ZH d,J=8Hz), 10.11(1H $). 5(2) Methyl
1324 513 3 9=7¥8pr opy 1- 5- [ 4-
3( o3 hyanon®t hyl ) phenyl ] t hi ophene-2-yl | propenoy11- 2-

tQ% ph?nyllacrylate The subj ect conpound was

i ¥n an anal ogous manner to (5) of Exanple 1.

310Y8l.BdwHemyst al | i ne product Yield 67% H
N 1400MHz) : 5= 1. 32(6H,d, J=7Hz), 2.54(3H $),
) ggqggcgg(lH n) 3.84(3H,$), 6.46(1H,d, J=16Hz),
6763(ZH4(C1PFRYz) 7. 6-7. 9(8H m), 208.00(1H, d, J=15Hz),
781@¥QﬁHS? J=15Hz). (3) Methyl

& P -isopropyl-5-[4-
7(? (FHubr dreHR ) phenyl ] t hi ophene- 2- yl| propi onyl] - 2-
7253W2Hhmlphenyb}proplonate The subj ect conpound was

ogﬁzk eg 8 analogous manner to (6) of Exanple 1.
P é r8w Stalline product Yield 58% 30H

NNR(CD01314OON+B) 5= 1.26(6H,d, J=7Hz), 2.38(3H, %),
Egaﬁ%Qngb J=8Hz), 2.99(2H,t,J=8Hz), 353.0-3.1(1H m,
2-3.4(4H m, 3. 68(3H $), 7.20(1H, $)

7. 23R 13 d[3=kRpY 4-gh¥orar dphydregpphenyl) -5-isopropyl-4-
o%a@éi%ﬁ grépﬁbﬁ}l]5h¥n%l§@ﬁhhﬂthylgly01ne
(4)3-14-[3--[3--Tsopropyl -5-[4-
10(trifluoronethyl)phenyl]thi ophene-2-yl]propionyl]-2
(1} Ethyl ester of N-[4~[3-{2-{4-chloro-2-

hydroxyphenyl) ~5-isopropyl-4-oxazolyllpropionyl]phenyl] -

N-methylglycine
The desired compound was obtained in an analogous
manner to (2) of Example 9 from 2-(4-chloro-2-
hydroxyphenyl)-5-isopropyloxazole-4-carboaldehyde and
ethyl ester of N-{4-acetcophenyl)-N-methylglycine.
Yellowish brown crystalline product
Yield 49%
'H NMR (CDC1s, 400MHz) : 5=
.27 (3H,t,J=T7Hz),
.39(6eH,d,J=THz),
.18 (3H, s},
.3-3.5(1H,m),
.16(2H,s),
.22(2H,q,JdJ=7THz),
.71(2H,d, J=9Hz),
.97(1H,dd, J=2Hz, 8Hz),
.13(1H,d,J=2Hz),
.66(1H,d, J=15Hz),

~ =~ s W W R
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20

25

30

nmet hyl phenyl ] propi oni ¢ aci d The subj ect
conpound was obtained in an anal ogous manner to (7)
of Exanple 1. Wite crystalline product 15Yield 79%
FAB- M5(m e): 488(M H NVR(CDC131400MHz) : 5=
1.25(6H,d, J=7Hz), 2.38(3H, s) 202.67(2H,t, J=8Hz),
3.01(2H,t,J=8Hz), 3.0-3.1F1H3M)5 3.2-3.4(4H m,
7.20(1H, $), 257.24(1H %), 7.58(2H d, J=8Hz),
7.64(2H,d,J=8Hz), 7.7-7.8(1H mM, 7.77(1H,$). 30
Exanple 3

[3-(5-1Lso y1 2- phenyl - 4- oxazol yl ) propi onyl | -
27n%%ﬁ}ﬁpﬁeﬁyﬂ$ pionic acid - 59 - (1)
S?lsepnﬂpﬁ J28ﬁ2;4 di chl or ophenyl ) ozazol e- 4-

aﬁaﬁgggﬁ %gn%%??tgu?aﬁcgfcgzgggrg Yﬁfrgg$alned 'nan

511 sopbByk) 2-(2,4- 5
di chl orophenyl ) oxazol e- 4- net hanol . Pal e yel-l ow
crystalllne product 1H NVR(CDC13, 400MHz) : 6=
2)39E6RYd, $sPRE) 0L3NTAATH3dd 2=A-Thdpro-2-
h}AZcaThhkH ) 152,188k 0p (192, -
% §& g n?qs il ?g ?l @%.a%g%g%ﬁ%%0ﬁlonyl]phenyl]
NEmF g QCF§8propy1 2-(2, 4- di chl or opheny1) -
4- oxmhelwbbmkeﬁeﬁamgbuﬁdﬁﬁhﬁyb@h%ﬁhbﬁa@hybﬂtQnalogous
ubj ect,, conpaun s,0bt ai n n.an u
ned o o) OO R Ra o P P e SBhPARRRSERYT ester
o6- Nsdprdgyll2-(2;, 4hdpchkarbpﬂenywphﬁayéle54isapbogyﬁem~

OXQQo?ggé??Bﬁibnégﬁgpgﬁgﬁirg%& glyBaPe yel | ow
crys?’éﬁghgéym’@éé@w FIE KIvRp 1@1@@9%@ 6=
1. 39¢6H 4, gggHz) 2. 52(3H $), 253. 39(1H dq, J=7, 7THz),

.83(3H. %), 1H.d, J=16tz), 7.38(1H, dd, J=2, 8Hz) ,
1%.@3‘%@?@,33 é’l%ﬁ 3@7 66( 1H, d, J=8Hz) ,
nﬂﬁﬁmmmmm%'7%quJuwn 7.9-8.0(2H m,
7, 1@;& 358.01(1H, d, J=8Hz). - 60 - (3)
Nbgﬁéﬁﬂé 4I Q’isopropyl 2- phenyl 4-
(ﬁ«ﬁﬁﬂ%ﬂbtﬂ&ﬁﬂ&ﬁWﬂj 2-met hyl phenyl ] propi onate The

sibj £ciy compound was obtained in an anal ogous 5
manner to 6) of Exanple 1 fromthe nethyl

s R 4

135,00 oY, k-, 27 4¢kad|chloropheny1) 4- oxazol yl ] propenoyl
kwéédggaéylphenyl]acrylate Colorless oil H
: 400N+E) 6= 101. 30(6H, d, J=7Hz),
.19%(2H,q,J=7Hz},

.64 (2H,d, J=9Hz},

.90(1H,dd, J=1Hz, 8Hz),

.05(1H,d, J=1Hz),

.68 (1H,d, J=8Hz),

.88 (2H,d, J=9Hz),

11.53(1H,s).

-'-..]-.-.]-JO'\O'\ID

(3) N-[4-{3-[2-{4-chloro-2-hydroxyphenyl)-5-isopropyl-4-
oxazolyl]propionyl]phenyl]-N-methylglycine
The desired compound was obtained in an analecgous

manner to (4) of Example 9 from the obtained ethyl ester
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2.35(3H,$), 2.59(2H,t,J=7Hz), 2.9-3.1(4H m,
3.17(1H, dq, J=7, 7THz), 153.36(2H,t,J=7Hz), 3.67(3H %),
7.20(1H,d,J=8Hz), 7.3-7.5(3H M, 7.7-7.9(2H m,
207.9-8.1(2H, M. (4)
3-(4-[3-(5-1sopropyl- 2- phenyl- 4-oxazol yl ) propionyl] -
2- et hyl phenyl | propi oni c gcw% _ The subj ect
conmpound was obtained in an anal ogous 25 manner to
(7) of Exanple 1 fromthe nmethyl 3-[4-[3-(5-

I sopropyl-2- phenyl-4-oxazol yl ) propi onyl] - 2-

nmet hyl phenyl ] propi onate. Col orl ess oi

FAB- e) 4 0 6=

I Boanld JZore) PSS S BIBR O S g EopyL-d
oxagod y1( pHow)ionys3 phep vl ] dy -erhplglycinegl -

3. 342t EZH&)crgs%%ﬁlHn@’ Ttk 7.3-7.5(3H m,
7.7-7.9(2H m, 57.9-8.1(2H m. Exanple 4

3- [ 4¥£8148PSopr opyl - 2- [ 4-
(trifeoenagepbyhphemyhkthizazol - 5- y1-] propenoyl] - 2-

t.hyl ph I rylic acid The desired

Eé%ﬁggdﬂée&agggﬂkgﬁﬂed in an anal ogous manner to (5)
‘f NN 60pC B, 1 fonia )ned=hy|  3- (4- acet y1- 2-

t eny | ate and [4-isopropyl-2- [4-
EE( ¥*$$U%T%%2§%¥f)phenylIthiazol-5-y1]carboaldehyde.
Yel $dWikrysialliz he product FAB-MS(nie): 486(Mrl) 1H
NVR( £PG135 #O00MHz) : 5= 1. 40( 6H, d, J=7Hz), 202.56(3H, $),
3.4-3.5(1H. M, 6.49(1H,d, J=16Hz), 7.28(1H, d, J=16Hz),
73-71-73.83§@1-l{1ﬁl), r 257.8-7.9(2H, m), 8.0-8.2(4H n).
Exarp! 21 ot 334 #E B; [ 4- | sopropyl-2-[4-
ﬁg(i i%%yoronethyl)phenyl]thiazol-5-y|Ipropionyl]-z-

t @ e &1]propionic acid The desired conpound was
obt @ (&t d nrsPHahal ogous manner as in (6) of

' h 4-[3-[4- 35
E%gg?%?@%?%f?ﬁgﬁ%?ﬁgngrohetLyl)phenyl]thiazoI-5-yI-
-1.624 (1 i ofedidy ] - 2- met hyl phenyl l acrylic acid

pfﬁ@%%;ﬁt&;uig@ﬂple 4. Wiite crystalline product
FAB- 6£€ie):490(hﬁ1) 5H NVR(CDC131400MHz) : 5=

17 B B LA ) -
Example 11

3-[4~[3-[4-Isopropyl-2—-[4-(trifluoromethyl)phenylj-

5-thiazolyllpropionyl]-2-ethylphenyl]propionic acid

(1) Methyl 3-[2-ethyl-4-[3-[4-isopropyl-2-{4-
(trifluoromethyl)phenyl]-5-
thiazolyl]lpropenoyl]lphenyl]acrylate
The desired compound was obtained in an analogous
manner to (5) of Example 1 from 4-isopropyl-2-{4-
(trifluoromethyl)phenyl]thiazole~5~carboaldehyde and
methyl 3-{4-acetyl-2-ethylphenyl)acrylate.
Yellow crystalline product
Yield 55% (2 steps)
'H NMR (CDCl3, 400MHz) : &=
1.29(3H,t,J=8Hz},
1.39{6H,d,J=THz),



2.38(3H,$), 2.66(2H,t,J=8Hz), 3.00(2H t,J=8Hz),
103.1-3.2(1H M, 3.2-3.3(4H m, 7.25(1H,d, J=7Hz),
7.64(2H,d,J=8Hz), 7.7-7.8(2H, m, 158.00(2H, d, J=8Hz).
Exanple 6 3-[4-[1-[2-[4-1sopropyl-2-][4-
(trifluoronmethyl)phenyl]thiazol-5-yllethyl]yinyl]-2-
20 met hyl phenyl ] propi oni c_aghd_ (1) Methyl
3-[4-[1-[2-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]ethyl]vinyl]-2-
met hyl phenyl | propi onate 25Met hyl tri phenyl phosphoni um
brom de (89 ng, 0.250 mmol) was suspended in
anmﬁdQHuq vetHahydrofuran (3.5 nlL) under nitrogen
%tqo%pg he suspension was stirred at room
eraturé 6r 30 mnutes. A solution (1.5 nL) of
@eﬁHyBH3SD4 [ 3-[4-isopropyl-2-[4-
%OgbquhlHogaqghgyl)phenyl]thlazoI 5-yl] propionyl] 2-
heny I%Broplonate (84 ng, 0.167 nmol) in

5 anﬁﬁdﬂ w8 Vet PHRY dr of uran was dropwi se added to the

sugpensi(ga, myhe m xture was stirred at the sane
e t or 19 hours. A saturated aqueous

gnﬁgﬁ gﬁ#ghmgrlde sol ution was drop- 35 wise added to
Bhe-fi. kt(dHem) The m xture was extracted with - 63 -
et hyl acetate. The organic | ayer was washed with
saturated brine, and dried with anhydrous sodi um

10 {3yl f¥ekhyirhe- 5ot obhylnds [FehbvéachrerylT2dlted

(@f§§§yéﬁom§@@yppﬁﬁéﬁ§ﬂ]LgSIdue was purified by silica
col umm C ronato% géﬁFMAth hexane/ et hyl acetate

t%8ai°l¥¥b§r?61%?¥%]P% 881 8BHpdund (70 ny) as
paggr%f:%@M&ﬁe&)égm%gdgﬁ4g&s bbbh&%éﬁx%? , 20 0Mrdz) o dus
ook oE prierdeh el e Qubed{h Mernyn 3-r2-
15 eu&ﬁlﬂﬁfﬂ}k$9—15031@HYﬂ$3 [ 4~ 1Bt 1El Woder@tth)yl) phenyl] -5~

tlzlz;rzc?li%ﬁ engyﬁfﬁganglﬂaéf?iathS 01(2H, d, J=8Hz) .
(2) 3 sopropyl- 2-
(tri¥e %n%%%yl)phenyl]thlazol 5-yl]ethylivinyl]-2-
nmet hy{ h@ngdd propi oni ¢ acid 25The desired conpound
was obtained in an anal ogous manner as in (7) of
Q?Cﬂ"%ﬂpwgzérgstalllne product
20 EAB6WSHnteN 488¢( Mr1l) H NVR(CDC13, 400MHz) : 5=

38300 A5 19E00) %570 3 o(sh m 955 07(IR ). -

B461 (BH3R( IHBHY) , 7. 1-7.3(3H, M), 7.64(2H, d, J=8Hz),
8.99(2H, 4, 3=8h%) , S
.02 (2H, £, J=8Hz),
.1-3.2(1H,m),
.2-3.4(4H,m),

.68 (3H,s),

.24 (1H,d, J=8Hz),

4 (2H,d, J=8Hz),
3(1H,dd, J=2Hz, 8Hz) ,
0(1H,d, J=2Hz),
0(2H,d,J=8Hz) .

25

30

o B " e UV I % B 'S B 'S

(3} 3-[4-[3-[4-Isopropyl-2-{4-(trifluoromethyl)phenyl]-
35 5-thiazolyl]lpropionyl]-2-ethylphenyllpropionic acid
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Exanple 7 N-[4-[3-[4-1sopropyl -2- [4-
(trifluoronethyl)phenyl]thiazol-5-yll propi onyl]phenyl
]-Nmret hyl gl ycine 10 (1)

3-[4-1sopropyl -2-[4-(trifluoronethyl)phenyllthiazol 5-

- y11-1-(4-nitrophenyl ) propenone

4-1sopropyl -2-[4-(trifluorongthyl)phenyl]thiazol e-5-
car boal dehyde (4.53 g, 15.14 mmol) and 4- 15
ni tr oacet ophenone (2.50 g, 15.14 mmol) were dissol ved
in a mxture of anhydrous nethanol (30 nL) and
anhydrous tetrahydrofuran (30 nL). Sodi um net hoxi de
(258118, gds{PeAMRb) @@ﬁdagggdob@a&ﬁ@dSQEUQhOQnaigﬁous
rethlngn1xuremB stirred roomtenperature for
mgnRegr tandép ﬁftEég@ﬁlgolaﬁﬁ@§pﬁéﬁeob¢ﬁén§6|W%ﬁbY%aé [2-
e£ﬁgmvgdgGBQQLlé@gyeggpoe$aurerlfmaoﬂbméaﬁ§1w@§eny11 -5-
syspend orm inso uble matters were
thiPEeLEd) PRABKERY W PRETHE EPTOR SRR at ed agueous
sodi paLbi galbhowateysoklline, papdusat urated brine. The
solv§nt §a§4agaln renoved under reduced pressure. The
ré&s |éue was recrystallized with n-hexane and et hyl
FaBeMstm/@l i@4ﬁﬁ+@0ve t he desired conpound (4.08 Q)

?ﬁ §i§§q¥ r%%%@g |%g produce (yield 60%. 1H
m 61 6= 1.40(6H, d, J=7Hz),
3036438, 5(:17H7#)Z 7. 24(1H, d, J=12Hz), 7.73(2H, d, J=8Hz),
& A3, @)J;aﬂ%XQZH d, J=8Hz). - 65 - (2)

% Anlnop enyl) - 3- [4 I sopropyl-2-[ 4-
@t —@I@dr@nﬁ@hyl)phenyl]thlazoI 5-y1] - propan- 1-one
Bh@quﬂamneéeazD4 i sopropyl-2-[4-
trlflég Qe hyl ) phenyl ] t hi azol -5-y1]-1-(4- 5
|tr %yr (openone (4.08 g, 9.14 mmol) was
deS@I%ddﬂh m)tetrahydrofuran (120 nL) and nethano
¢ %, suspensi on (20 nL) of palladi um carbon
74%% dmégégdded to the solution. The m xture was
tﬁﬂr@@rébJEQ@Zﬁor 2 hours under atnosphere of

hyquggnddTbagﬁthg&@ was 10 cooled to room

? ggerat%a . ﬁ§O|Ub|e matters were filtered. The
0Pt §~? ved under reduced pressure. The
Beioded, vag-=gHr)f.i ed by silica gel colum

chromat ography with hexane/ ethyl acetate (7:3, v/v)

to give the desired conpound (2.31 g) as yellow

Egsegpsial E2ne product 15(yield 60%. 1H

N'VR( (6DEL3 1 400MHz) - 671 dr 338 BhyHrdzdpReny B) 153i S SHbY1-4-

28, br—s), 206. 65(2H, td
ovaaqiyh Hrqaaﬂﬁyl]72nm%bhwiahenylhp$@plonlc acid

8. OO(2H d, J= SFE) 25(3) N-[4-]3-] 4- Isopropyl 2-[4-

trifluor t hyl ) phepnyl ]t hj zoI i.on heny1
415! bhpergrst byl aneovthChyagel-5- it oglem ) prer
1%Opﬂopgln®phgﬂy&lyﬁ}bﬁepsﬂpympyl BefHylphenyl]acrylate
trif] uoronet en thiaz opan
(250736 HEo: odor SRt e aPeE a1 eh Fh Syt Bious
mpyned|ne (5 ntf E@ampleobhényms@kﬂényhl@h¢02Tde (146
QvBRIn DD Ly_ wgépégggﬂoggzbms 30LULLOM adfife and
R4itd tlrred oom tenperature for hour .
m¢hh¥buﬁeﬁ4téﬁ©é¥br%r@thﬁéPH§§Vé agpy BB - and the
M Xt g @ WBSohNr £PeEt 811 A8dpEBRUER 16 hours. The
m xture_was_cooled to roomtenperature. - 66 - Water
was A48&8 Pb%the nixture. The nixture was extracted
1HMNﬁR@@§UQ3’q©@M@h$ .3£he organic | ayer was washed with
a satu eous sodi um bi car bonat e sol uti on and
S%I%%%é df T Yrand dried with anhydr ous sodi um
sy]54n331§35 remove the sol vent. The obtained residue
was purified by silica gel colum chromatography wth
hexane/ et hyl acetate (8:2, v/v) to give the desired
compound (265 ngy) as yellow crystalline product
(yield 74@@ 1H NVR( CDC13, 400ML- f z) : 5=
101. 32(6H J:7Fh), 3.0-3.2(1H, m, 3.2-3.3(4H m,
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7.45(1H, %), 157.6-7.7(4H m, 7.87(1H,d,J =8Hz),
7.90(2H,d, J=8Hz), 7.94(1H, dd, J=1, 8Hz),
7.99(2H,d,J=8Hz). 20 (4) N-[4-[3-[4-1sopropyl-2-[4-
(trifluoronethyl)phenyl]thiazol-5-yl]propionyll phenyl
| - Nmet hy1- 2- ni t r obenzenesul f onam de The obt ai ned
N-[4-[3-[4-isopropyl-2-[4- 29 _
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl
]-2- nitrobenzenesul fonam de (265 ng, 0.439 mmol) was
di ssol ved i n anhydrous di nethylformam de (10 nL). |o-
donet hane (30 (AL, 0.483 nmol) and potassi um

carbohab €laR1, ny, 0.875 nmol) were added to the

sol 59, sfhe mx- 30 ture was stirred at room
tenEerature for 16 hours. The m xture was neutralized
wpth7 618 & dglieBes: sol uti on of hydrochloric acid, and

exts@ctedany rhogt hyhzacetate. The organic |ayer was

S i th_a, saturated aqueous sodi um bi car bonate
2@1?1??]01\?{1\1 W23Ebr at ed br i ne, and dried with 35
anhhydit bitlsd sodl sz sul fate to renove the sol vent. The

-pq 71073 71 residue was purified by silica ge
2@1?? 1%h?b%a?@%?hphy wi t h hexane/ ethyl acetate (7:3,
vi V)3 tH gilv&1hézdesi red conpound (230 ng) as yel |l ow
oj 174 vig! & 8538, 1H NVR(0DO13, 400MHz) : 5= 51. 34(6H, d, J
=7Hz)., 3.1-3.2(iH ), 3.2-3.4(4H,n), 3.41(3H $),
71 3B(h+? HBBHy) , 107.5-7.8(6H, n), 7.94(2H, d, J=8Hz)
81 094 2t i )8tk z) , (5) .
:%{f%%i rgPyl-Z-[4-(tr|fIuoronethyl)phenyl]thlazol15
5-y1] - f\%’Af-n'ethylamnophenyl)propan-l-one The
obtained N-[4-[3-[4-isopropyl-2-[4-

) b 253, LRI AL B AL, Dot BEgTLpensl o

1reBrYPHas4dPEaaPvEd] PROBARYHL dus —BERBY AphebY MhRT dRriemate

L) . Thet assi28aSkyRpeanlonatechbtadnbl, id- 4d6aMDbdous
and thlophgnol (46 ng 0. 446 nnnh) were. added to fhe
M3BNEEi bA. (TheChi k¥AMBLGas SEPTr L4CaPPFBoRrt hpbiat ur el
[Bof21 (heuhloTFhezrhytivoeyiasndi ) ubedswbibpwater, and
extracted with ethyl, acefa r.gani c_| ayer was
oTAERLE P FRbRae S s BERL LB R NG 8508 s e s ot um
bi catbbnalessobiti on, and saturated brine, and dried
wi t hy anhydyeus sodi um sul fate. The sol vent was
,renoved under reduced pressure. The obtained residue
@Bl G e d OBYIHS) 1:09ca gel col urm chr omat ogr aphy with
hexgnedietdyi-aeetate (8:2, v/iv) to give the desired
coqgfund §O(154 ng) as yellow crystalline product
Qi Pro5¥).. 1H NVR( CDC13, 400MHz) : 5=
.33 64 & J=/Hr)),, 2. 90(3H, d, J=5Hz), 3.1-3.3(5H ),
$?3§%§&#FI?£=i%5) - 68 - 6.56(2H, d, J=8Hz),
L J&? =8 ,/ 7.85(21-1,d, J=8Hz),
& .0 M o, , J=8H))., 5 (6) Ethyl ester of
[+4- I.Sopropyl-2-[ 4-
E%T%f%ﬁ%@%%giﬁyl)phenylIthiazol-5-y|]propionyl]pheny
|3-Nelt i tgl It s The obt ai ned 3-[ 4- 1 sopropyl - 2-[ 4-
%Qng¢ﬁt%gnonethyl)phenyl]thiazol-5-y11-1-(4-
nmet hyl am nophenyl ) propan-1-one (40 ng, 0.0931 mol)
nd 'Ji%ébjrroﬁ?lfér Zdmine (80 IC, 0.462 nmol) were
- di ssol e Ay drous di met hyl formanide (2 nl).
Etgyl bropoacetate (66 ng, 0.393 Mol ) was added to
the SO nd-olr:®8fe mix- 15 ture was stirred at 110C
fraresl@ Helyrs=gHEe m xture was cool ed to room

t f L diluted with water, and extracted with
it -tk

./ The organic | ayer was washed with
saturated brine, and dried wi th anhydrous sodi um
sulfate to renove the solvent. The obtained residue
was 20 purified by silica gel columm chronat ography
wi th hex- ane/chloroform (7:3, v/v) to give the
desi red conpound (56 ng) as yellow crystalline
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3.1-3.2(11-1,m, 3.2-3.3(41-1,m, 4.12(2H %),
304.19(2H, q,J=71-12z), 6.65(2H,d, J=8Hz),
7.63(2H,d,J=81-1z), 7.88(2H,d, J=8Hz),
8.00(2H,d,J=8Hz). - 69 - (7)
N-[4-[3-[4-1sopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl
] - Nret hyl gl yci ne The obtalne et hyl ester of
N-[4-[3-[4-isopropyl -
5[4-(trif|uoronethyl)phenyl]thiazol-5-

yl ] propi onyl ] phenyl] - N-net hyl gl yci ne (54 ng, 0.104
mirdl ¥ 7 Was, g} ssol ved in ethanol (1 nmL) and THF (1 nl).
IN sodi um hydroxi de (208 ILIL, 0.208 nmml) was added
to the solution. The m xture was stirred at room

(Benperdtulé-flgr (doChilprord —hves oxgrhenygd ) witt B searepyl-4-

o(x% z@su)y,l ] B@Bb&@hlqudﬂ%n'élﬁ h}h!pa%@zqqgr%gh@wl@n aefid
ori¢ acid, and stirred m nut es.

The Eﬁ@cﬁﬁ?%ﬁ?@ WREPPUPFeES, CRESHBE wﬁPhaﬁaﬁéﬁlogﬁHS
mdhined ab 0OC bﬁrE%ah@ues1uﬁd©m meéuoedamheﬁsmbehym 3-

d LI 1715
B e e A e A VY
ONMR@¢3@19r49®NﬁWﬂ362 megzyaﬁhanyiTErbplonate
3.1- ﬁh%éé"'c@st%@%m%e g%(yéb' 4.17(2H, %),
6. 66 J=8Hz) ,
7. 89%.’2%16 33%Hz) 257 99( 2H, d, J=8Hz) . Exanpl e 8

ht[4?F$t&Aglp@ﬂh@p%h12ﬁf%ﬁc 5. 30

riflu en i azol - 5-
%Pr%?éﬁ?%ﬁggﬁg @ﬁgP ngC|ne (1) Ethyl ester of
lmr{lm [ B¢ U, Sopry:B=2- [ 4-

r phenyllthlazol 5-
#]pr %?6ﬁnffﬂ%%nyl]gly0|ne - 70 - The desired
{#t svas obtai ned i n an anal ogous manner to (6)

(5 éﬁPL@.f grfom 1- (4-am nophenyl) - 3-[ 4-
qﬁ¥l - [ 4- (trlfluoronethyl)phenyl]thlazol 5-yllp
ﬂ%ﬁ I='HBbal e yel | ow anor phous Yield 83% H

CRG1L3140MWHz) ; 5= 1. 31(3H, t, J=7Hz),
13213(%:1,’ 7Hz) 103.1-3. 3(5H, M, 3.95(2H, d, J=5Hz),
( gl YPuz), 4.82(1H ), 6.58(2H,d, J=8Hz), 15
73 63 M &, J=8HZ)),, 7. 86( 2H, d, J=8Hz), 8.00(2H, d, J=8Hz).

(%) &t¥f6%$6£g¥kyﬁ§% enylfthﬁézol 5-
y1ﬂb&6ﬁhahykﬁﬁﬁ%hylIegC|ne The desired

quppeng(ngLgHgfm ned in an anal-ogous manner to (7)
fron1ethy| ester of N-(4-]3-

74»6%@3?6%;& 87 )4- (trifl uoromet hyl)phenyl]thiazol - 5-

Zﬁ'yrjpg@phqnyljphenyl]egC|ne Yel |l ow crystalline
product Yield 75% 1H NVR(CDC131400MHz) : 5=

1.33(6H,d,J=7Hz), 302.17(1H, %), 3.1-3.3(5H m,
Example 13

3-[4-[3-[5-Isopropyl-2-{2-hydroxyphenyl)-4-

oxazolylipropionyll-2-methylphenvl]propionic acid

(1) Methyl 3-{4-([3-[5-isopropyl-2-(2-hydroxyphenyl)-4-
oxazolyl]propionyl] -2-methylphenyl]propionate

Methyl 3-[4-[3-[5-isopropyl-2-(Z2-methoxyphenyl)-4-
oxazolyl]propionyl]-Z—methylphenyl]propionate_(24 mg,

0.0534 mmol) was dissolved in methylene chloride (1.2 mL).



4.06(2H, %), 6. 60(2H, d, J=8Hz), 7.63(2H,d, J=8Hz),
357.87(2H,d, J=8Hz), - 71 - 7.99(2H,d,J=8Hz). Exanple
9 N-[4-[3-[3-1sopropyl -5- [4-
5(trifluoronethyl)phenyl]thi ophen-2-yl]propionyl]phen
yl'l- N-nethylglycine (1) Ethyl ester of

N- (4- acet ophenyl) - N- et hyLgkycine

4- Met hyl am noacet ophenone (277 ng, 1.86 mmol) and 10
di i sopropyl et hyl am ne (485 jsL, 2.79 mmol) were

di ssol ved i n anhydrous DMF (10 ni). Ethyl
bronpacetate (372 ng, 2.23 mmol) was added to the
moa%h%roﬂggh%ét HBfu%énSB'fr E%c}cﬁio}&@&éﬁé 1627 i,

hour's under nitrogen atnosphere. The m xture was
Ocbél elimpd) r%@ﬁw@@%ﬁ@rﬁ?uP@e BPiLybpph-250°C.  The mixture

w@yl ch)ﬂ:@ﬂl ae %gp’d ﬁaﬂ@eré)ta%emk)zamﬁo@f%ylt Icteh cold
ono e (0] e
wak STOREhET vt & o2ndPk Lo i B kabTe r MBS Tl mix-

ttoe @6shextsacde wikhucklwasfoonl edHeo amemic layer was

h .
Wagﬁggféi ura?Ll %%?n%ﬁﬁgnggz%géBEfgﬁtggh anﬁggr%ﬁéﬁbn“
atedineh Sat¢at eandher befl veht hwashyerove ds edilan Mblﬁ@*é@l

Tlﬁ’é eSSt Ent Thes OPERANEY HESLEHUB MRS AW idd £d-DY Sitld G-
col unm chr omat ogr aphy wi t h hexane/ chl or of or m

el
t%anqd 5253949 vgc’rl%eptewe e b¥ds & bk Rl (STkTy) Chwo-
nPtOYaehy it it 6398 /e 2By 1%%@@11400&447_)) 65 give

B TR AT 2 ¢ éﬁ%i'ﬁ)%t%s? il product

3718]7<@2H%11.] 8Hz). - 72 - (2) Ethyl ester of

(tr| +%%%gnéf%£%§P% 5?% %lophen 2-yl ] propenoyl ] pheny

| I N-%eehgIBTycine The obtained ethyl ester of
mm(mlqpa@nmma 5 nethyl glycine (92 ng, 0.389
di ssol'ved in anhydrous THF (2 niL).
kbﬁ%é@ﬁa? drél@) ( 3A powder, 200 ngy) was added to the
sokBtBANs) JThe m xture was cooled to 5C. 21 W. %

t han oLutjon of sodi um ethoxide (145 gL, 0.389
2ﬁ5?§9gag’éfz%ﬁr3e added to the m xture under
hiﬁfag@m4ﬂﬂmatnnsphere The resulting m xture was

f %pe sane tenperature for 10 mnutes. A
oﬁ %1 of 3-
Bs%ﬁﬁ%ﬁylrg—zﬂztrlfluoronethylphenyl)thlophene 2-
sagboahdehyde (116 ng, 0.389 mmol) in anhydrous THF
was_added to the mixture. The resulting m xture was
8t P¢Fed- 45Vz8 the same tenperature for 30 m nutes.
The3pin} 4y e=8@s) peutrali zed with 1IN aqueous sol ution

f. hydrochloric acid, and diluted with chloroform

h%r¥ﬁé0$u%7£éﬁhtters were filtered, washed with 0.2
%Laqmebusﬁsm]ut|on of hydrochloric aC|d and sat ur at ed
? ied with anhy- 20 drous sodi um sul f ate.

he so? ent as renoved under re- duced pressure. The
reS|due was purlfled by silica gel columm

hr OS"IB{EAPQ[:'1 - v by xaned @il}i/%dﬁﬁ@gﬁie%ﬁ v/ v)

Ive the desired conpound ( as “cr ude. 25(3)
OXét Yo igm | @Wq@%%wwoyl[%w acid

(tr |‘IfHéJQféH'ﬁ!91té"¢V|dc9ﬁQﬁM{d tvm@pcmmﬁréd iRy el emdildRfiry

%éﬁ h+net IgL%C|ne e obtain crude of ethyI
§>Ta3n_p e 1 rom the o talned methyl 3-[4-

[3spphgm@kdp%yLZJ«%JﬂyundxyﬁTg?ynhapylggglop?en 2- 30
eno y t i ne ng) was
oS Gt I B G LB B ST RT P8 ) ang

met andle (ebwde: Met hanol suspension (1 nL) of 10%
pal | adi um active carbon (10 ng) was added to the
solution. The m x- ture was stirred at room
tenperature for 2 hours under 35 hydrogen atnosphere.

Insoluble matters were filtered. - 73 - The sol vent
was renmoved under reduced pressure. The residue was
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4.12(2H,$), 4.19(2H,q,J=7Hz), 6.65(2H, d, J=9Hz),
7.20(1H, %), 157.57(2H,d,J=8Hz), 7.64(2H,d, J=8Hz),
7.90(21-1,d,J=9Hz). (4) N[4-[3-[3-1sopropyl-5-]4-
20(trifluoromet hyl)phenyl]thi ophene-2-yl] propionyl]ph
enyl] - N-nmethyl gl yci ne The obt ai ned et hyl ester
of N-[4-[3-[3-isopropyl-5[4g, _
(trifluoromethyl)phenyl]thi ophen-2-

yl ] propi onyl ] phenyl | - N- et hyl gl yci ne (37 ng, 0.071
mol ) 25 was dissolved in ethanol (0.5 nlL) and THE
(0.5 nmL). 1N sodium hydroxide (143 gL, 0.143 mmol)
was added tgsthe solution. The m xture was stirred at
roomtenperature for 30 mnutes, neutralized with 1IN
FABOMNS(®/8dF 226N a1 hydrochloric acid, and stirred at

1§G§ﬁgWCg@h§n4@@N@§) -Be- 30 cipitated crystall|ne was
filtere with water and cool ed ethanol, and

&rﬁgd6§td5d'%ﬁ63 *1 hour under reduced pressure to
@i.\39 (Bhe sdesi red conmpound (26 ng) as white

rystallin oduct ield 75% . FAB-M5(m e):490( M+l
,%5%%@%&(%%%%?400@):6: -/974 1 ZSEGH,ZJI,J:7I(—|Z),)
3.0-3..0((2H, mp , 3.14(3H,$), 3.1-3.3(4H m,
5411%(%1%) 6.67(2H,d,J =8Hz), 7.19(1H $),

57(2H,d, é 763(2HdJ 8Hz) ,
§@$4g@@2¢| e'l’ 3H8I3-Iz) Exanpl e 10
& o4- ﬁa [7a64uehl, or o- 2- hydr oxypheny1) - 5-i sopr opy1- 4-

q %pro onyl]phenyl] N- et hyl glycine 15 (1)

%rﬂ% 1§s gh N[ 4- [ 3- 2- (4- chl or o- 2-

‘ ﬁdeﬁxﬁﬁBHnml) 5-i sopropyl-4-oxazol yl | propi onyl ] pheny

b= B yl gl yci ne The desired conpound was obt ai ned
in an a 6g us 20 manner to (2) of Exanple 9 from
2-(4- chloro 2-

Eﬁqulspéypmewﬂamﬁaecép@gp@a{i 0%@%9!591)4 car boal dehyde and
ester of N-(4-acetophenyl)-N nethyl glycine.

IYeII%ﬁf%ﬂdb?%wme%??g?%??Fne product Yield 49% 25111
NNR(EEKHBiéﬂmm&tim@—fdnaﬂiahbtoﬂ =&k} , compounds  (com-

PO cr b P e ity el 1t g gesoribed

b&l®7( 1H, dd, J=2Hz, 8Hz) 7.13(1H, d, J=2Hz)

S B ie oly , TE gl A Big o

ox A &Rll)esetelruq;lffema[&ﬁ[@sﬂflzef(ﬂl%mrwd 08—

MITYEI 0y RREnYd) - Sark$ OPIEPRY:LE de B0 3d ]&ch%lém)éﬂ Rhe¥ia
H’%\M%r'jg nmet hyl gl yci ne The desired conpo S 0obt a| ned

el bgoRise ToF IRFIRTTED 13Y° of ¥ Bxadript
Khﬁe@@talmm eéihyakle,at ero®@P) Nature, 358: 771 774 Af~
L) ST S TRy oG T RO G oF v o Py g%tffy
pyBdtoivrrysigint nEL ipotictavied d266%) 15hdHrogen), it
MW%&%) lglb% %(E'(QS%JI:% n)ﬂ{zﬂe presence of a
compound to be tested. The luciferase activity and P-GAL
activity were measured on the soluble cells.

The luciferase activity was calibrated by the B-GAL
activity. A relative ligand activity was calculated under
the condition that the luciferase activity of the cells
treated by GW-590735 for PPARa, Rosiglitazone for PPARy,.

or GW~501516 for PPARS was set to 100% to determine ECsq.



3.13(3H,$), 203.1-3.3(1H nm, 3.25(2Ht,J=THz),
4.11(2H, %), 4.19(2H,q,J=7Hz), 6.64(2H d, IJ=91-i2z),
256. 90( 1H, dd, J=1Hz, 8Hz), 7.05(1H,d, J=1Hz),
7.68(1H,d,J=8Hz), 7.88(2H,d,J=9Hz), 11.53(1H $). 30
(3)

N-[4-[3-[2-(4-chl oro-2-hydrgxyphenyl)-5-i sopropyl - 4-
oxazol yl ] propi onyl ] pheny1] - N- net hyl gl yci ne The
desired conpound was obtained in an anal ogous manner
to (4) of Exanple 9 fromthe obtained ethyl ester -
76 - of

iN-[4zE31E2- (4-chl oro- 2- hydr oxyphenyl) - 5-i sopropy1-4-
oxazol yl' ] propi onyl ] phenyl | - N- et hyl gl yci ne. Pal e

yel | SWBCF%PEFPi RE pr8HBCETYI REWB5IRERRPLENG® poi nt
166- 168C FAB- M5(m e): 457(M+1) 1H NVR(CDCL13, 400MHz) : 6=
1. 31(6H,d, J=7Hz), 2.93(2¥%ﬁ é;;gk), 103. 14( 311, %),
3.1-3.3(1H ), 3.26(2H t 38%Ey8 4 18(21-1, %),

6. 66(2H, d, J=9Hz), 156.90( 1H, dd, J=2Hz, 9Hz) ,

7. 04(1H d, J=2FZ). 7. 68(1H d, J=0Fz), 7.89(2H d, J=9Fz).
20 Exanple 11
3T¢t [ SerfEetsdpr opy 1- 2- [ 4- (tri fRRAR adtimiltypheny1] -

5-thi azol yl ] propi ony1] hyl phenyLbpgppi oni ¢ aghAhs
(1) Methyl 3-[2-ethyl-4- 3-[4-isopropy%fz-[4-
25(trifluoronethyl)phenyl]-5-

thiazolyI]propenoyi]phenyl]acrylate The desired
compound was obtained in an anal ogous nanner to (5
ofn%%éﬁﬁﬁg 1 fron14-?%%%?b%?1-2-[%paCtlve 36
(t r Ekbhwerengt hyl ) phenysdt hrazol e- 3nearhoal dehyde awd

30 g?%h hs23(4-acety ;%?gig%lphen%%£%%§ %atg. Ybllf@m

cry pr oduct % (2 steps

NVREEBBDL3£4@0MHz) : 6=Inactivel. 29( 3HactdzBHz), 22

351E§%?Med,53=7H2) » Ihaddive? 88(3Hagedv8HZ), 114

3.4-3.5(1H, m, 3.84(3H %), 6.47(1H d, J=15Hz),

57. B3gwplg, $=15Hz), 7nFcTive3H, m) Inactive 68
Example 7 Inactive Inactive 81
Example 8 Inactive Inactive 6l
Example 9 Inactive Inactive 80

PPAR activity: a relative value using 10"'M of the
test compound (control=100%)

o: GW-590735 102 M

Y: Rosiglitazone 107° M

o: GW-501516 1077 M
(Except that compounds of Examples 3 and 8 were measured

in the amount of 107° M)

As is apparent from Table 38, the test compound show
excellent agonist functions for PPARS. The compound of
Example 5 shows the particularly strong agonist function

for PPARS.
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7.8-7.9(2H, M, 8.0-8.2(4H, m. 10(2) Methyl
3-[2-ethyl-4-[3-[4-isopropyl-2-][4-
(trifluoromethyl)phenyl]-5- _

t hi azol yl ] propi onyl ] phenyl ] propi onate The desired
conpound was obtained in an anal ogous manner to
(6) of Exanple 1 fromthe_obtained nmethyl 3-[2- 15
ethyl-4-[3-[4-isopropyl-2-[4-(trifluoronethyl)phenyl]
-5- thiazolyll propenoyl]phenyl]acrylate. Yellow oil
Yield 60% 1H NVR(CDC13, 400MHz) : 5= 201. 26(3H,t, J=8Hz),
1.34(61-1,d,J=7Hz), 2.61(2H,t,J=8Hz),

E%a%%ﬁ_%"'?_g QE)ﬁs@)nacél(%é'&%E'lt ctés%‘glz)z 253.1-3.2(1H m,

H, d, J=8Hz)
7. 64?99 HegtngFr63G?ﬂ§§FiﬁddanJt phsgmﬁ)manner to Exam-
ple8@ali)d, J= 2Hz) 8.00(2H,d,J=8Hz). - 78 - The

dost 4 S2ppuad s oBLaLned 1, a0 AnAl pggus AT
ethyl-4-[3-[4-isopropyl-2-[4-(trifluoromethyl)phenyll
-b5- th|azolyl]proplonyl]@ﬂggﬁl%groplonate 5Pal e

yel l ow crystal line product d 74%
FAB- M5(m e) : 504( Mt1) NVR(CDC131400MHz) : 5=

1.26(3H, t,J=7Hz), 101.33(6H,d, J= 7Hz) 2 6-2.8(4H M,

3.03(2H, t, J=8Hz), 3.1-3.2(1H m 3. 4(4H m,
1BISD6TaPPeMBER) , 7 64(2H d, 1= pﬁ—% Sotivity
7. 74( 1H, dd, J=8Hz, 2Hz) pPAREO( 1H, d, J—Qﬂxr);y PPARS

8. OO(2H d.J= 8Hz) 20 Exanple 12

oxazolyl]propionyl] 2- nethylphenyl]prép;onic acid
25(%%%$@ghy103 [ 4- [3T$Zcé ghloro ¥q%gxypheny1)

i SO 4-0xazol yl propenoyl] 2:Tre hylphenyl]acry
te Examplahblde3|redIu@mpoﬂd was fobtéaived in an 89

anaﬂ; YBe r@mer to {RicPfvExanpl enl thom 93

or 0- 2-

hycﬁ@%lfénlﬂ) 5-i sopradpyivRazol ef22€4EB6al dehyde %nd
30 nethyl 3-(4-acetyl-2-ethyl phenyl)acrylate. Pale

prown crystarfine product Yield 61% IH
NMR( CDC131400MHz) : 5= 1.41(6H,d, J=7Hz), 352.54(3H, $),
- 79PPAB. 8e8ib{d¥; N, relative value using 107'M of the

test compound {(control=100%)
o:  GW-590735 1076 M
¥: Rosiglitazone 107> M
8:  GW-501516 107 M

{Except that compound of Example 13 was measured in the

amount of 107% M)

As is apparent from Table 39, the test compound show

excellent agonist functions for PPARG.
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3.84(3H,$), 6.47(1H,d,J=16Hz), 6.98(1H, dd, J=2Hz, 9Hz),
57.13(1H, d. J=2Hz) , 7.64(1H, d, J=15Hz) ,

 7.67(1H, d, J=9Hz), 7.73(1H, d, J=15Hz),

7.77(1H d, J=8Hz), 107.8-7.9(2H,m, 7.99(1H, d, J=16Hz),
11.27(1H, $) (2) Methyl

3-[4-[3-[2-(4-chl oro-2- hyd{o&&phenyl) 5- 15

i sopropyl - 4- oxazolyl]proplonyl] 2- met hyl phenyl | propi o
nat e. The desired conmpound was obtained in. an

anal ogous manner to (6) of Exanple 1 fromthe
obt ai ned net hyl 3-[4-

£B8af®s(4- chl or o- 2- hydr oxypheny1l) - 5-i sopropyl- 4-

oxazol yl ] propenoy1] - 2- et hyl phenyl ] acryl at e.

20Col orless oil Yield 47% 1H NVR(CDC13, 400MHz) : 6=

1. 32(6H, d, 3=G¢iyoudd Ie(BHB) theStobigwimg  f3x8gmdp, (I) or
2. 94 i@kkﬂegegft) 2.98(2H,t,J=8Hz), 3.1-3.3(1H m,
3.33(2H,t,J=7Hz), 303.68(3H,$),

6. 90(1H dd, J=2Hz, 8Hz), 7.04(1H,d, J=2Hz), (1)
7.21(1H,d, J=8Hz), 7.68(1H, d, J=8HRY, 357.7-7.8(2H m,

- 80 - 11.47(1H %). (3)

3-[4-[3-[2-(4-Chl oro- 2- hydroxyphe y gﬁqpr pyl- 4-
oxazolyllprwllggwwl riehhyA p| cid
5The desired npeﬂﬁd was obt ai ed |n an anal ogous
manner to (7) fﬁﬁ&anple 1 fromd he obtai ned net hyl
-3-[4- [3-[2-(4-cHloro-2-hydroxyphenyl)-5-isopropyl-4-
oxazolyl]propionyl] 2- met hyl phenyl ] propi onate. Wite

cryst Yi,elydy93 it -
141- 144 %213 %‘?ﬁimr ef) 1—,%5% ki/w?tq) {ﬂ&%ﬁ{%%c@% }osoﬁft)orﬁfl
Or@RGH, d, J=THz), 152.37(3H, $), 2.65(2H,t, J=81-17),

3025(3%"1& ETHE) crRERY9(AR e -} s B éré gk L, alkyl,

G- e4@i§sw& 9@%}%654@%%9@%? %@861943'& FUBBEY T

RAhed Wi 2H. ) alkxappl eydBoalkyl of three-membered to
ex‘iezlolfgﬁ“{bprroa" e e L
kyl of three-membered to seven-membered ring, C;_g alkyl
substituted with phenyl, C,_g acyl, or C,_g alkenyl, and
each of R® and R’ independently is hydrogen or C,_g alkyl;

Y is,—(CR%@)n—, wherein each of R® and R® independ-
ently is hydrogen or Cy_g alkyl, and n is 1 to 4; or

X and Y are combined to form ~CRY=Cr- or
ethynylene, wherein each of R' and R" independently is
hydrogen or Ci.g alkyl;

7 is carboxyl or tetrazolyl;

G is 0, S or CR™R™, wherein each of R' and R inde-
pendently is hydrogén or Cy_g alkyl;

A is five-membered heterocyclic ring selected frém
the group consisting of thiazole, oxazole, imidazole,
pyrazole, thiophene, furan, and pyrrole, which can be
substituted with a substituent selected from the group
consisting of Cy_g alkyl, C,_g alkenyl, C,_g alkynyl, Ci_g
alkoxy, halogen, Cy_g alkyl substituted with halogen, Ci_g
alkoxy substituted with halogen, hydroxyl, nitro, C,_g
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(1) Methyl

3-[4-(3-[5-1sopropyl-2-(2-hydroxyphenyl) - 4-

oxazol yl ] propi ony1] - 2- met hyl phenyl ] pr opi onat e ‘

Met hyl 3-0-[3-[5-isopropyl-2-(2-methoxyphenyl) - 4-

oxazol yl ] propi ony1] - 2- net hyl phenyl ] propi onate (24 ng,

35 0. 0534 mol ) was di ssolFvéd im net hyl ene chloride

(1.2 nm). - 81 - 1M dichloronethane solution of

trichl oroborane (127 ktL, 0.127 nmmol) was added to

the solution at OC. The m xture was stirred at room

tenperature for 24 hours. Ice-cold water (5 nmL) was

aadded Ciso3 ¢ herynd xtamd.a Thievar-esemivengd mix-s 5 -tnardayssl het-
- i .chl oroform The organic | ayer was

e%gﬁggt'ﬁjtgwoggfurat ed aqueous sol ution of sodium

car bBnadfe 2afd-sat dry L iy drd-edaWKERY HARS dP HUS2 sodlom

kyuhfiahe. ckhensohyent iwasneenbas dRdeher 8dusedtuted with

pressur.e. The oﬁ’l-%_ t ai n%d resi due was purified by

a5 PRPEELGERTEO PR CERFO I IPB MiCoGraPRy CRPERSTing” of Cig

aéxyanecethyhk 1&get atfe th3rd memberical gbveevha-fleabeedd

compound ( as i.te crystalline product (yield
t19 . S tazell%@fé't a1 n%aelp%ﬁtt Yield 17% 1511-1
NVR( €BCD3 040BMHz)d 687 HrBR(BHAn=iAHA)S, Ty BeEsH, $ - al-

159L2H, t. = 2. 9-3: 1M . 203, k- 3, 3(
K12A000 PTG BT b on T ey oo Cuve
apkgd( swoatitgrey, wakh halepes, sty )al ko Bulistdtiyted
witi- KaBb Ehﬁ)hyﬁ@bxyl, nitro, Cy_g acyl, Cgu aryl or a

3-%4-0- - | soprop 1-2-%‘%-h gr xyphenyl) - 4- é%

e e S M b B O R S
The deshred rOmpotirel asiepliralarad vi iisahyaralegous C;_g
gr%n er.tg (7) of Exanple 1 fromthe obtained nethyl
a f’ : flg-[S-isopropyl- 2- (2- hydr oxypheny1) - 4-

oxazol ¥kl prnopnbaygel- 2 net hel phenyl ] pr opi onat e.

35White powder - 82 - Yield 75% FAB- M5S(ni e) : 422( M+1)
1H NVR( COC13, 400MHz) : 6= 1.32(6H, d, J=7Hz) , , _
52. 37( 3H, 3) 9012995{12%9{,9:%&;, thegegfodafinpgd in claim
13- #hSr3{Ateadn 83wt 2thd .W=4lz)cn.10 6. 92(1H, t, J=8Hz),
7.02(1H d, J=8Hz), 7.2-7.3(2H,m, 7.7-7.8(3H m. 15

- Exanpl e 14 (Pharnacol ogi cal tests 1) |.Mthod of

neasBir emeft compound PPARa ast lvathaged findé f bmsd ofn tebiim 1
coppounds (¢ oundseaf Exanpl es) were neasured in

© hﬁer'pn%%lé#%g}gg%%bgg Fgél ow. 20A receptor expression

pl asmi d (pSGh- GAL4- hPPARa or y or 3 (LBD)), a

-~ luci - j i 5 T LUCim 1
ang 5P ool SATEERAAEr &3 or e SRUOPes M s Ry

ofet e YhereiectelSi®io CV-1 cells (ATCO (Kliewer,
S.A et al., (1992) Nature, 358: 771-774). At- 25 ter
the gene transfer was conducted by utilizing a li-, .
pof ett i orf r ERRRMENE L‘Pbo‘?e%éi‘%tFﬁ heebepb, A hingd o’g‘brﬁl,alm 1
ot 12 Washé reibat eds fior® about 40 hours in the presence
of a compound to be tested. The luciferase activity
and 13-GAL activity were neasured on the sol uble
cel 1&. 3MWheompoufierasen agd Lvi tyemwast odd f biead eich ylaim 1
13- GAL.-ac}ivjt A relative ligand activity was
O%I;\?’cu a%d“ﬁ%e%st %‘ condition that the |uciferase
activity of the cells treated by GM 590735 for PPARa,
Rosiglitagzo P : :
Rosi gl 9 0l ERARY, 1) ONROIGIP dF,RRARS, W051m 1

or 2, wherein X is NR®, and R is' Cy_g alkyl.
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- 83 - Il. Results The results of tests are shown in
Table 38. 5 TABLE 38 Test conpounds PPAR activity
PPARa PPARy PEARS Exanple 1 Inactive Inactive 56
Exanpl e 2 Inactive Inactive 88 Exanple 3 Inactive

I nactive 76 Exanple 4 Inactive Inactive 22 Exanple 5
I nactive Inactive 114 Exanpl%?G—lnactlve I nactive 68

Exanple 7 I nactive

8. A compound or a salt thereof defined in any one

of claims 1 to 7, wherein Y is CH;.

9. A compound or a salt thereof defined in any one

of claims 1 to 8, wherein Z is carboxyl.

10. A compound or a salt thereof defined in any one

of claims 1 to 9, wherein G is O.

11. A compound or a salt thereof defined in any oné
of claims 1 to 10, wherein A is thiazole, which can be
substituted with a substituent selected from the group
consisting of C;_g alkyl, C,_g alkenyl, C,_g alkynyl, Cj.g

- alkoxy, halcogen, Cj_g alkyl substituted with halogen, Cj_g

alkoxy substituted with halogen, hydroxyl, nitro, C,_g
acyl, Cg.1g aryl, . and a five-membered or six-membered het-

erocyclic group.

12. A compound or a salt thereof defined in any one

of claimsll_to 11, wherein B is ethylene chain.

13. A compound or a salt thereof defined in any one
of claims 1 to 12, wherein each of R! and R? independently
is hydrogen, Ci_g alkyl, C,_g alkenyl, Ci_g alkoxy, halo-

‘gen, Ci_3 alkyl substituted with halogen, or C;_g alkoxy

substituted with halogen.

14. A compound or a salt thereof defined in any one
of claims 1 to 12, wherein each of R!' and R® independently
is hydrogen, Cj.g alkyl, halogen, or C;_g alkyl substi-
tuted with halogen.

. 15. A compound or a salt thereof defined in any one
of claims 1 to 14, wherein each of R’ and R! is hydrdgen.
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I nactive 81 Exanple 8 Inactive Inactive 61 Exanple 9
I nactive Inactive 80 PPAR activity: a
relative val ue using 10-7M of the test conmpound
(control =100% a: GW 590735 10-6 M 10y: Rosi glitazone
10-5 M 8: GW 501516 10-7-M (Except that conpounds of
Exanpl es 3 and 8 were nmeasur® Tn the anount of 10-6
M 15As is. apparent from Table 38, the test conpound
show excel | ent agoni st functions for PPARS. The :

~conpound of Exanple 5 shows the particularly strong

agoni st function for PPARS. - 84 - Exanple 15
( Phar haicol b @mrodtiy B salt thgyeqlestefipade in any one

sonslugied 1 ned hies saed@innes 19 &Exanple 14(1). The
results of tests are shown in Table 39. 5 TABLE 39

Test conmpounds PPAR activity PPARa PPARy PPAR8S
Exanmpl’e. 1R lqragtawrel |headiniovec 169 foxddnpliegl Folrmadki (E8T) or

A'E%%ﬂ\%ié¥%of:
(IL)

wherein G* is O, S or CHy;

A* is five-membered heterocyclic ring selected from
the group Conéisting of thiazole, oxazole, and thiophene,
which can be substituted with a substituent selected from
the group consistiﬁg of Cy_g alkyi, Ci-g alkoxry, halogen,
Cizg alkyl substituted with halogen, C,_g alkoxy substi-
tuted with halogen, hydroxyl, nitro, and C,_g acyl;

B* is a Cy_g alkylene or C,_g alkenylene chain; and

- each of R'™ and R* independently is hydrogen, Cj_g
alkyl, Ci_g alkoxy, halogen, Cj;_g alkyl substituted with
halogen, C;._g alkoxy substituted with halogen, hydroxyl,

nitro, or Cy_g acyl.

18. A compound or a salt thereof definedrin claim

17, wherein G* is O.

19. A compound or a salt thereof defined in claim
17 or 18, wherein A® is thiazole, which can be substituted
with a substituent selected from the group consisting of
Ci-3 alkyl, Ci1-g alkoxy, halogen, C;.g alkyl substituted
with halogen, C;_g alkoxy substituted with halogen, hy-
droxyl, 'nitro, and C,_g acyl.



10

15

20

25

30

Exanpl e 12 I nactive I nactive 93 Exanple 13 Inactive
| nactive 62 PPAR activity: a relative
val ue using 10-7M of the 10 test conpound .

(control =100% - a: GW 590735 10-6 My: Rosiglitazone
10-5 M 8: GW 501516 10-7 M (Except that conpound
of Exanple 13 was neasured-igothe 15 anount of 10-6
M As is apparent from Table 39, the test
conmpound show excel | ent agoni st functions for PPARS.
- 85 - CLAIM5 1. A conpound having the follow ng
formul a (I) or a salt thereof: 5(1) R2

(CR3Rﬂﬁ); A BYipduYd Lor a sawbetigd recache ofndd and A one

de enden y is CH nitr i.S 'NR5, or, CR6R7
AT ChyHF ogBIeT T & aliy |e%€£e§ CalRgi™
substituted with hal ogen, Cl1_8 aI kyl substituted with

Cl1 8 kox c
sevenﬁl#nan‘ol}élzr('ﬂéc%{é{gé)l?glJi %1 &f%leghé%&}b@t ug%jflcp%d lﬁl any one
gijctbaizkyl 1bfta h?ﬂé.e vﬂmﬂmlrreoeaceh ey - rr@ﬁ@eRedlfldﬁQend*

gﬂ:—% Jﬂ% {/C#—b étUt g@kg%t Eh r7]Eyl|]‘§1(;)deﬁ)agnden en,orcl 8

ﬁ%@bg%@%@l‘@lt%j dfk‘g}? ;halogeny 95 CiygREREPHY, substituted

Wher ehan, , of 0 and R3 independently is hydrogen or

C1_8 alkyl, and nis 1to 4; or X and Y are conbi ned
to form - CRl() =CRn- or 20 ethynyl ene, wherein each of

R armlelAldtd:q:p:ﬁrrttemdmdgs thya r oglerowaim oCl e Ly | (T IZ)

car boxyl tetrazol yl; .Gis 0, Sor
?%1 a?f‘t heerreel nteeach of R12 and R13 independently is
hydrogen or Cl1_8 alkyl; 25A is five-nenbered {ITI)

het erocyclic ring sel ected R*pm the goup consisting
of ‘t hi azol e, oxazole, ini dazol pyrﬁzol §Pé hi ophene,

furan, and pyrrolé, which can O),vb wth a
substituent sgiected frAtht he Up consi sting of

Cl_8 al kyl, C2_8alk 8 kynyl, Cl1.8 30

al koxy, hal ogen, \C1 aI kyI substituted with hal ogen,
Cl 8 al koxy substrituted vvlth hal ogen, hydroxyl,

nitro,b C2.8 - 86 - acyl, 06_b aryl, and a
five-ymihsredrof sshx- gegpe@fgg het erocyclic group; B
s a _Gl1,8 al kyl ene, or,C2 8 al -
kynyl}énésc Ly m@\ﬂ%‘?%‘?ﬁ ‘%‘F]%ejéﬂé?’ﬁ %cénrb%ggﬁ%ﬁ?ﬁ?ﬂ S
tMd yroup Sid:b&tﬂsttli@fg offe ltéd taeb Ifer,omxalre 1gr,oupd thiophene,

"{q—hlnzqesu n_%;  S§ s’c.ltultke»\éI Wi )ﬁd o?lhyétl%u&ilt self(acted from

o seven- nenoere
tarmgjajtq:gmns:l_stln@a@ff 6% - Riaéhmlmclm@ééw@m hylpgen,

ydrog | y _
QL o9Ey, Shf e G ShiER; 2P Db
mﬁiagbentmragomemx@ymﬁflt:utr@dlmrt Ifrmﬁ]alcegeracylr -

hydr gxyl o pi (t_‘,{ %8 A&V br €3_10a Bty n chain;
five- menver ed ogr si X-jrenber ed "het er ocXcI i c_group
each of RY™ and R?" independently 1is hydrogen, Ci_g

alkyl, C;_g alkoxy, halogen, C;_g alkyl substituted with

halogen, Cy_g alkoxy substituted with halogen, hydroxyl,
nitre, or C,_g acyl; and
R*® is hydrogen or Cj.g alkyl.

23. A compound or a salt thereof defined in claim

22, wherein G® is O.
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each of R3 and R4 independently is hydrogen or C _s
al kyl; and 15mis an integer of 0 to 3. 2. A conpound
or. a salt thereof defined in claim1, wherein each of
WL and W2 is CH 203. A conmpound or a salt thereof
defined in claiml or 2, "Werein Xis OR6R7. 4. A
conpound or a salt thereof defined in claiml1l or 2,
wherein Xis CH 25 - 5. A conpound or a salt
thereof defined in claiml1l or 2, wherein X is NR5.

6. A conpound or a salt thereof defined in claim1l 30
or 2y whereiRmldusidNdr & s%it- thereodeeﬁlﬁ@ap@ﬁnawim
a_salt t hereof, defined in of cl ai

22 oruRdr eVheiE A5 thiazole; §PIghCERBORG O G with
a subgbeta@ﬁtdgéw@ﬂeﬁnfmy omne @r@ﬁp ot cari gnigs th ricp oF, Ci- 8 alkyl,

erei I S _carbox und_or
cro 2T afebrradrrnar v ahyoshe e it ibpdho s
alkoxwhsuksni Guisd miﬂlmﬂﬂalotgeuunﬁwﬂ@mfrl ,a NS4l t heKke6b-s
defined in any one of clains 1 to 10, wherein Ais
t hi azol e, which can be substituted with a substituent
selected fromthe group consisting of C1 8 al kyl,
2 §Sa|kﬁnﬁb §8n8 @fkﬂnyéltCﬂhé&éﬂﬁ“ﬂéﬁld@@ @g€Bny one
' C1 al kyl %stltuted wit h hal n, Cl 8.15 al koxy
of Cé@ﬁ§§|?8t§8 %ﬁthwﬁﬁFﬁﬁgn ?ﬁﬁ% P82 8 ac¥i f
06- 10 aryI and a five- nenbered or SIX menber ed
het.serocyclic gro R. , o) ;
a6 el CPERIThEE Pnoahy Shersb nCL TR S e of
claimsha? eucn B swfariwmeﬁedﬁhau‘-nR and R%S infleponpeiity ors
hydroc%{?aldl & E%g@f @]Rglﬂ% ABYoQOR, o, El%ﬁk;@ st ifited

, erein eac i nde en dent f drogen
with hgylagen kydz f@zs_@laqqzéfnﬁuPSéﬂsl sﬂkm‘gz ]ﬂ% 8925 gen,
C118 al kyl substituted with hal ogen, or Cl1_8 al koxy
t|t ted wi.t h hal ogen. . 14. A.c nd Qr.a
Sal4-t herE TR e i By e RO RO tpg got] vated
reéepwer&lmﬂ&cmo@ﬁd@lnaw R iefdeparndentbypp80ent a compound
e | Ky
or 2 QT PEied W R sgon s The Y PaghE KR8 a
salt thereof defined in any one of clalns 1to 14, .
IMh%%e'nAeﬁ%Bl %m%%ta%%l%%'d%n&%Q&%g%ncompo§ﬁd'or a salt
A conpound or a salt_thereof defined-in any one
thereOde@fuﬂﬁ@ ant%ﬁmonw etkrimsik @ 26 and a 17 A
Dharmﬁ@@ﬁ@ﬂ@glﬁ§vb&&ebﬁ%bﬁ@|v@MﬂH150rnU|a U') or 5 .a
salt thereof: R 4CO2H Ra /=\ AaBa wherein Ga is O,
- S or CH2; 10Aa is five-nenbered heterocyclic ring
sel zxt edrf« amd her grroup: nsiistd npsef ofhizazohepund or a

azol a t hene, which c e bst t e th
salt FEERLiabedFRTRY PPOnPErergrie ol cndt Siihg b
manuf LI Braldklyls Bledi cnkoxy, £dmal ageiratGhae mitkoyisome

al koxy substi- 15
prOllénﬁE%é L%é?%ai%%%ﬁﬂiﬁ%groxgif nitro, and C2_8 acyl
' Ba is a C1_8 al kylene or C2_8 al kenyl ene chain; and

e;’i@h of _Fﬁhé a?e B%aahn@%@%@@g%l }dobg Bydaog&ﬁpo&;éld%r a

, koxy, hal ogen, { substi tuted
salt Wﬁ%#ﬁ¢ﬁﬂ@@ﬁ#ﬂe¢n?% %@KOQVESBESFF?HW%d wr®h hal ogen
hydroxyl, 20 nitro, or C2_8 acyl. 18. A
conpound or a salt thereof defined in claim?17,
wherein Ga is 0. 2519. A compound or a salt thereof
defined in claim17 or 18, wherein Aa is thiazole,
whi ch can be substituted with a substituent sel ected
fromthe group consisting of Cl1 8 alkyl, Cl1_8 al koxy,
hal ogen, Cl1_8 al kyl substituted with hal ogen, G _s
al koxy substituted with hal ogen, hy- 30 droxyl,

acyl.

nitro, and C2_8 acyl. - 89 - 20. A conpound or
a salt thereof defined in any one of clains 17 to 19,
wherein Ba is ethylene chain. 21. A conpound or

a salt thereof defined in any one 5 of clains 17 to
20 wherein each of R122a |ndepend ently IS
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1022. A compound having the followng forrmula (111)
or a salt thereof: 1:22bFeb - \ NCO2 H Ab &b
15wherein G' is 0, S or CH2: A' is
five-nmenbered heterocyclic ring selected fromthe
group consi sting of thiaz&%e, oxazol e, and thi ophene,
which can be substituted with a substituent selected
fromthe group consisting of C1 8 alkyl, Cl1_8 al koxy,
hal ogen, 20 Cl1_8 al kyl substituted with hal ogen, Cl1_8
al koxy substi - tuted wi t h hal ogen, hydroxyl, nitro,
and C2_8 ac is a Cl 8 alkylene

26 imitkeTyTRECERiS F & MO CTeR T L ene o G aaor |

prophyIdeRengenlilikrasohditageted GedBpabk ., .C1_8 al koxy,

, hal ogen, Cl1_8 al kyl substituted with 25 hal ogen, Cl1_8
al koxy substituted with hal ogen, hydroxyl, nitro, or

' CZ _8l.acyé; usnd dB3bnéd trydrlegen3oy vOkrginl kydisease

med]_%fzed %go g)lflj?ﬁ(g)m%r p%)fla%&attggr g@él'\%%felﬂnggcééﬁiog‘hﬁafgof’oa

hypeshipidenga eoindep&d@dlarn hafparﬂhﬂzczl%@fﬁrtz%em\mer ein Ab

hypef%&{i?@é?i&em%' ghr, %&ﬁoﬁ@@@éﬁdl‘&n@g wiih a

tuent selected romthe grou S|st|@g
hypersihrd egt Ryplemipk 889/ Ot dilEy BAN - B1BeR) EW st |

hypefﬁﬂd%eﬁﬁ%ﬁgﬁnfb@ﬂlﬁoﬁidﬁdi@éMl§L”Hﬂdl&pbﬁﬁkmM1mhAhﬁ|Ogen
roxy ntro

PRSI o OSRP TR LS  GHTREAoT iy Bhegerosis:
dlSG@FJS@'de c&ﬁdicﬁfa%éula\b ESFyﬂtreme csr@tﬂwheﬂ@_m gigease,

. 26. A co und or 48,58 e
pors ) SRIRAUIEO oS0, 0GR Selinegl egnyoner,
cbesindepehdéintd yintsrhybrangens €at SEWQ(ijla]QHtQ?& al koxy,
hypeptﬁk%%%ﬁa C}m&l‘irl‘?e%ﬁ!gﬁéﬁééﬂ a6kl kBa hatl eaeB, t&TeGhc8,

sObstitute hal ogen.

hypeamaula@mmofdle@eéw W%F@FW%T AGFLAEt W%‘tfégi‘?le“cy ’
card{ £ GREQ B M %Bré@@ﬁ@p&%h% nppefﬁeeetbne mmzomem,ra
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35.. A compound or a salt thereof defined in claim 33,
wherein a disease mediated by per_oicisome proliferator
activated receptor 8 is dyslipidemia, metabolic syndrome,
obesity including interhal—organs fat type, atherosclerosis or

disease associated therewith, or diabetes.
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ABSTRACT

A compound represented by the following general for-
mula (II) or a salt thereof is used as an activator of

5 PPARG.

(LI)
RZa
\>/ CO.H
\ /\/ 2
R‘Ia — Ad-pgo S !
\fﬂ/
N7 =

wherein G® is O, CH, or the like;
10 A% is thiazole, oxazole, or thiophene, which can have
a substituent such as Cy.g alkyl, C;_g alkoxy, halogen, C,_
g alkyl substituted with halogen or the like;
B* is a Ci_g alkylene or C,_g alkenylene chain; and
each of R™ and R®® independently is hydrogen, Cj_g
15 alkyl, C;_g alkoxy, halogen, C;_g alkyl substituted with
halogen or the like.



