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- 1 - SPECIFICATION ACTIVATING AGENT FOR PEROXISOME
PROLIFERATOR ACTI- VATED RECEPTOR S 5 Technical field The
present invention relates to an activator of peroxisome proliferator
activated receptor (PPAR). 10 Prior art As the activator of peroxisome
proliferator acti- vated receptor (PPARY), three subtypes, namely PPARa,
PPARy and PPARG have been identified (Proc. Natl. Acad. Sci. USA, 91,
p7335-7359, 1994). 15 Various compounds have been reported with
respect to functions of activating transcription of the PPAR sub- types,
lowering blood sugar level, or improving metabo- lism of lipid. For
example, GW-590735 (GSK), RRECIFIL (&L Ig¢hh) and NS-220
(Roche-Nippon Shinyaku) have been re 20 ported as a selective a-agonist

having j fil Vi | flipl R aﬁ% _
Ther 3%%23 : §H§Jr$%]?) %%ﬁzr%%@r%?%@ég a%g%ﬁgzngg}é a dua fr1
ddgorist B 5;:5/3@3 &hd PPARa. For example, TZD (thiazolidinedione) de-
25 rivatives such as KRP-297 (Kyorin) and others such as Muraglitazar

BMe),and Tesaglitazar (AstraZeneca), which are shown below, have
been known as the agents have the function. The compounds have been

developetf a8 BGeRfsTor THEAtmEMt of Aibefed fothale & fail #infdtichtfor
PRARal 830 Fharefole fit isveported thatthe Conspmpidsdol RefiRave a
strong function for PPARy. 2

Prior art

As the activator of peroxisome proliferator acti-
vated receptor (PPAR), three subtypes, namely PPARo, PPARy
and PPARY have been identified (Proc. Natl. Acad. Sci.
Usa, 91, p7335-735%9, 1984).

Various compounds have been reported with respect to
functicns of activating transcription of the PPAR sgub-
types, lowering blood sugar level, or improving metabo-
lism of lipid. For example, GW-530735 (GSK), KRP-101 (Ky=-
orin) and NS-220 (Roche-Nippon Shinyaku) have been re-
ported as a selectlve a-agonist having the function of
improving metabolism cf lipid (J Pharmacol Exp Ther
308 (3): 970, Jun 2001).

Other agents have a function as a dual agonist for
PPARy and PPARc. For example, TZD (thiazolidinedione) 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 PPARw.
Therefore, it is reported that the compounds do not have

a strong function for PPARy.



OO0OH HNF3CH3CO O KRP-297 (Kyorin) OCH3 3CH~I~NO NO
~CO02H 5 Muraglitazar (BMS) O_ SAO C02H H3CO | O (/ OC2H5
Tesaglitazar (AstraZeneca) 10 As a selective agonist for PPARS,
GW-501516 (GSK) having the following formula of phenoxyacetic acid
type has been known. WO 01/603 and;Bioorg Med Chem Lett 13 (2003)
1517-1521 report that the compound has been devel- oped as an agent
for improving metabolism of lipid. 15 N CH3 F3C FN-4 S'S CH3 |
OCO2H WO 01/603 further discloses the following compounds of
phenylglycine type and phenylproplon&g acid type. 20 3 N CH3 F3C O

POR )
HyCO

KRP-297 (Kyorin)

s SN N LQ

5 Muraglitazar {(BM

o\ 0 CO,H
H,C” n
OCzHS
Tezaglitazar {Astralsneca)

10 As a selective agonist for PPARS, GW-501516 (GSK)
having the following formula of phenoxvyacetic acid type
has been known. WO 01/603 and Biocorg Med Chem Lett 13
(2003) 1517-1521 report that the compound has been devel-
oped as an agent for improving metabolism of lipid.

15
CHa

N
a8
0" “COH

WCo 01/603 further discloses the following compounds
of phenylglycine type and phenylpropionic acid type.
20
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SL NCO2H CH3 N CH3 F3C S 10O CH3 COZH The present inventors
have filed WO 02/76957, which 5 describes that the following compound
of phenylacetic acid type has a function of activating transcription of
PPARS. QOCO2H N CI O 10 The present inventors have further filed
WO 03/16291, which describes that a £ompound of substituted
phenoxyacetic acid type also has an excellent function of activating
transcription of PPARS. 15 WO 04/63184 has recently discloses a
compound of phenylpropionic acid type having thiophene in its formula
as a PPAR modulator. Bioorg Med Chem Lett 13 (2003) 1517-1521

describes that the activating funetion of phenylpropionic acid type 20 for
PPARS is about 30 ti 3 % function of phenoxyacetic acid
type. WO 01/605385 2 § (2003) 1517- 1521 are
silent with respect to a metical effect of the flglycine type. - 4 The
compounds represented by the formula (1), (Il)~and Qll()é@@ﬂfﬂing to the
present invention differ from CHs

CH
N 3
&
- ’ Om
CO,H

The present inventors have filed WO 02/76957, which
describes that the following compound of phenylacetic

acid type has a function of activating transcription of

PPARS.
o CO,H
o
N
Cl o)

The present inventors have further filed WO
03/1629%, which describes that a compound of substituted
phenoxyacetic acid type also has an excellent function of
activating transcription of PPARS.

WO 04/63184 has recently discloses a compcund of
phenylpropionic acid type having thiophene in its formula
as a PPAR modulator.

Bicorg Med Chem Lett 13 (2003} 1517-1521 describes
that the activating function of phenylpropionic acid type
for PPARD is about 30 times weaker than the function of
phenoxyacetic acid type.

WO 01/603 and Bioorg Med Chem Lett 13 (2003} 1517-
1521 are silent with respect to a metical effect of the

phenylglycine type.
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the above-mentioned compounds such as GW-501516. The
above-mentioned documents are silent with respect to the 5 compounds.
Disclosure of invention An object of the invention is to provide compounds
represented by the formula (1), (1) and (I11), which 10 have a function of
activating peroxisome proliferator ac- tivated receptor. The present
inventors have studied and discovered that compounds of
phenylpropionic acid type unexpectedly has an excellent function of
activating peroxisome pro 15 liferator activated receptor 8, which is
different from the descriptions in Bioorg Med Chem Lett 13 (2003) 1517-
1521. The praseptimantionrasssesehacbmpletétPb4sed A 2thé discolety.
The present inventioniresides in@:-Commpawnthavingn2q she fllowdng from
muI I or a se It.there RZ \~ X-Y-Z \% -A B
%égfem Bac O?% an(%){w ﬁ]%(érs)er? ecrﬁlyl\é éﬁﬁ@%tro ﬁex
%m%@mﬁemeﬁmé@éiﬁw%%w@gew enig Hkhh éfS@%ﬂ&l to the
sihstidutedavith halogen, C1_8 alkyl substi- tuted with C1_8 alkoxy,
cycloalkyl of three-membered to seven-membered ring, C1_8 alkyl

substituted with cycloal 30 kyl of three-membered to seven-membered
Hﬁ&%?%ﬁyp% invention

An object of the invention is to provide compounds
represented by the formula (I), {II) and {III}, which
have a function of activating peroxisocme proliferator ac-
tivated receptor.

The present inventors have studied and discovered
that compounds of phenylpropicnic acid type unexpectedly
has an excellent function of activating peroxisome pro-
liferator activated receptor &, which is different from
the descriptions in Bioorg Med Chem Lett 13 (2003) 1517-
1521, The present invention has been completed based on
the discovery.

The present invention resides in a compound having

the following formula (I) or a salt thereof:

(1)
™\
= W (CR3RY,,- A—B l’\/\i A=Y=z
T ) W
N I

wherein each of W' and W* independently is CH or ni-
trogen;

X is NR® or CR°R’, wherein R® is hydrogen, Cj_g alkyl,
C,_g alkyl substituted with halogen, Cj.g alkyl substi-
tuted with Cy_g alkoxy, cycloalkyl of three-membered to
seven-membered ring, C;_g alkyl substituted with cycloal-

kyl of three-membered tc seven-membered ring, Cy.g alkyl
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substituted with phenyl, C2_B acyl, Or C2-8 alkenyl, and each of R6 and
R7 independently is hydrogen or C1_B alkyl; Y is -(CR8R9)n-, wherein
each of R8 and R9 independ ently is hydrogen or C1_B alkyl, and nis 1 to
4;or 5 X andY are combined to form -CRi0=CR11- or ethynylene,
wherein each of R10 and R11 indeperglently is hydrogen or C1_8 alkyl; Z
is carboxyl or tetrazolyl; G is 0, S or CR12R13, wherein each of R12 and
R13 inde- 10 pendently is hydrogen or C1_B alkyl; A is five-membered
heterocyclic ring selected from the group consisting of thiazole, oxazole,
imidazole, pyrazole, thiophene, furan, and pyrrole, which can be

Substitutet-Fith widubshltieht Seldcoted M the God1s Conlsidtingy o 7
€4ci8 alkylRC2:8a&lkenyln62p Bralkyriyl yC1 =B ralkoxy; ¢ralagert;,.C4_Blkyl;

alkyl sybstituted it halogepy, Gl B, alkoxy, sybstituted wittPhalogepe ng-
hydroxyl, nitro, C2 B acyl, C6_10 aryl, and a five-memhered or
ShEMEmierBd Fet3EBeydicgroup: 2078 1s 81 B dfkylene® c7 o°F
alkenytenenot G2 28 al- kymyfemedchain, iwhererCRE ThBiIN cantbe

substitytedhwith 2, sybstituentselegted fropytherdgroup sepsisting e ¢11 8
ﬁ\lke(lfocggl;l)alk]}ll 8f three-r}ge{:}bered to seven-membered ring, C1_B
atkoxy,”and ﬁalogbﬁ‘, Z%legc of R1 and R2 independently is hydrogen,
C1_B &l- kyl, cpripeaikenylr Ce Bralkgiyi 1G1_B alkoxy, halogen, C1_B
alkyl substisuted with-halog€m Gl_grakkexysubstited with halager} inde-
hydrox itra, .C |, C6_10-aryl, ar-a five-membered or

%(grcrg%%{n‘:bp eé[ %e%%gééﬁ%r%ﬁﬁ;caébseacﬁ%ﬁ& and R4 independently is
hy¢0d%ﬁﬁ?éﬁf§?ﬂ%ﬁ?%ﬁ?d eterocyclic ring selected from

the group consisting of thiazole, oxazole, imidazole,
pyrazole, thiophene, furan, and pyrrole, which can be
substituted with a substituent seleéted from the group
consisting of Cq.g alkyl, Cy_y alkenyl, C,_g alkynyl, C;_g
alkoxy, halogen, Ci_g alkyl substituted with halogen, Cj_g
alkoxy substituted with halogen, hydroxyl, nitro, C;_g
acyl, Cg-1p aryl, and a five-membered or six-membered het-
erocyclic group;

B is a Cy_g alkylene, Cs.g alkenylene or Cy g al-
kynylene chain, wherein the chain can be substituted with
a substituent selected from the group consisting of Ci_g
alkyl, cycloalkyl of three-membered to seven-membered
ring, Cy_g alkoxy, and halogen;

each of R} and R® independently is hydrogen, C;_g al-
kyl, Co_g alkenyl, C,.g alkynyl, C,;_g alkoxy, halogen, Ci_g
alkyl substituted with halogen, C;.g alkoxy substituted
with halogen, hydroxyl, nitro, Cp.g acyl, Cgoig aryl, or a
five-membered or six~membered heterocyclic group;

each of R’ and R independently is hydrogen or C;_g
alkyl; and

m is an integer cof 0 to 3.

The invention also resides in a compound having the

following formula (II) or a salt thereof:



10

15

20

25

m is an integer of 0 to 3. The invention also resides in a compound having
the following formula (1) or a salt thereof: 6 (I) R2a\ CO2H Ria Aa-Ba
Ga wherein Ga is 0, S or CHZ; 5 Aa is five-membered heterocyclic ring
selected from the group consisting of thiazole, oxazole, and thiophene,
which can be substituted with a substitient selected from the group
consisting of Cl_g alkyl, C1_g alkoxy, halogen, C1_8 alkyl substituted
with halogen, Cl_g alkoxy substi- 10 tuted with halogen, hydroxyl, nitro,
and C2_8 acyl; Bais a C1_g alkylene or Cz_g alkenylene chain; and
each of Rla and R 2a independently is hydrogen, C1_8 alkyl, C1 8
alkoxy, halogen, C1_8 alkyl substituted with halogen, C1_8 alkoxy (I1)
substituted with halogen, hydroxyl, 1B4jtro, or C2_8 acyl. The invention
further resides in a compound having theellowing formalg (111) or a salt
thereof: (llI) R2b Rsb j NCO2H Rlb A)- 520 wherein Gb is 0, S or

CHZ; Ab is five- m@W}é ‘ lected from
7 e

wherein G* is 0, S or CHi;

A% 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 Cqj_g alkyl, Ci_g alkoxy, halogen,
Cy.g alkyl substituted with halogen, Cj.g alkoxy substi-
tuted with halogen, hydroxyl, nitro, and Cy_g acyl;

B* 1s a C;.g alkylene or C,.g alkenylene chain; and

each of R' and R*® independently is hydrogen, Ci-g
alkyl, Cy_g alkoxy, halogen, Cq_.g alkyl substituted with
halogen, Ci_g alkoxy substituted with halogen, hydroxyl,
nitro, or Cs.g acyl.

The invention further resides in a compound having
the fellowing formula (III) or a salt thereof:

(III)
R?-b RSb

\ |
/ N

N :/ S~
\

CO,H

wherein G® is 0, S or CHa;

2P 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 Cy_g alkyl, C;_g alkoxy, halogen,
Cy.g alkyl substituted with halogen, Cj.g alkoxy substi-
tuted with halogen, hydroxyl, nitro, and C,_g acyl;
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the group consisting of thiazole, oxazole, and thiophene, which can be
substituted with a substituent selected from 25 the group consisting of
C1_8 alkyl, Cl_g alkoxy, halogen, C1_8 alkyl substituted with halogen,
Cl_g alkoxy substi- tuted with halogen, hydroxyl, nitro, and C2_8 acyl; - 7
Bb is a Cl_g alkylene or C2_a alkenylepe chain; each of RIb and R2b
independently is hydrogen, C1_a alkyl, C1_a alkoxy, halogen, C1_a alkyl
substituted with halogen, C1_8 alkoxy substituted with halogen, hydroxyl,
5 nitro, or C2_B acyl; and R 3b is hydrogen or C1_B alkyl. The present
invention relates to an activator of peroxisome proliferator activated
receptd 3iwhieh Cons tainsydsan effective gompementencompeind having
the 10.oemuiae(k €D, 85017013 salicresf: The inveryionalsa elete
e of actjvating perpxisome proliferator activated receptar 3,,
CH i ter- 780 1 10t Bretie 55 of &-dor gt Ravg the 13! ie”
[ i@y eay: (1P108 asshitakeredt pshdininie 45 Warel d9anefectieydroxyl,
gampenent: The invention further relates to a method for treat- ment

and/orE@'@pihgliﬁfdgé%%ﬁeggeén_edi%t%?w per- oxisome proliferator

activated recep Ich as dy§llp?- idemia, metabolic syndrome, obesity
including nteifd 20tord AN Tt type, Hihéro’Eleosié Br didengator of
assaciatechntherewith fenrdiabetes: charactetizeddn thatreflectivectose of

acompound, havirg the formula (), (Huar Y1) arasaltdhereptis; the

administered as an effe mpo- nent. 25 The i ion furth
Ifeqalg\ilta ucsje)df a( (I’&rhftl(\)/g C(Ol IPI% oer ta Ssal?: Iri]:\{'leenlyggfl.]rt ermore

The invention also relates to a method of activating
peroxisome proliferator activated receptor &, character-
ized in that effective dose of a compound having the for-
mula (I}, {(II), or (III) cor a salt thereof 1is adminis-
tered as an effective ccmponent.

The invention further relates to a method for treat-
ment and/or prophylaxis of a disease mediated by per-
oxisome proliferator activated receptor &, such as dyslip-
idemia, metabelic syndrome, obessity including internal-
organs fat type, atherosclercsis 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 (IXI} or a salt
thereof for treatment and/or prophylaxis of a disease me-
diated by peroxisome proliferator activated receptor &,
such as dyslipidemia, metabolic syndrome, obesity includ-
ing internal-organs fat type, atherosclerosis or disease

assocliated therewith, or diabetes.

Best embodiments of invention
The present invention is described below in more de-
tail.
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pound having the formula (1), (1), or (lll) or a salt thereof for treatment
and/or prophylaxis of a disease me- diated by peroxisome proliferator
activated receptor S, such as dyslipidemia, metabolic syndrome, obesity
includ 30 ing internal-organs fat type, atherosclerosis or disease
associated therewith, or diabetes. Besgembodiments of invention The
present invention is described below in more de- 35 tail. - 8 In the formula
(D, R1, R2, R3, R9, R5, R6, R7, R8, R9, Rio, R", R 12, R a substituent of
the five-membered het- erocyclic ring represented by A, and a substituent
of the C1_a alkylene, C2_a alkenylene or C2 a alkynylene chain 5
represémtettby BeanbexC1I8 allyl, ERAmpids ok thelC1 8 alkyl indiideR’,

rethyk? é;hxfhlbéop&fﬁ,;)sgp@@yls%ym%eﬁ@byylg;mlgylﬁ@@%@@?@mmet—
5, and a substituent the 1l empere eter clic rn

Fe%?gggrﬁ 8 by *AanBe €34 St Beny %‘8 Exa((r%np?es o éﬁl a%l%e%y ne

frchade ViriA el rallyh- Rlaﬁzerahaea@m@tut&amoﬁﬂﬁeymelﬁf@nﬁ&@an

et eseeyclieding,represented by A canhe,C2_aralkynyl sEx-oamples af, _g

g‘ %?L 8 allynyLinglude propargyl ,R1, R ﬁﬁ“bitg%é%'}t LOLIRe bty

embered heterocyt- 15 lic g re ted by A, anda substltuent
oftheYEY 18 &IR%Eﬁé(lczp&%méhyPéﬁé 6}@6{27]3 alkynylene chain repre-
sented iy Bréan kg, Cand adkoxyb Exampiestofdhie tCl: o alkoxydntladed

H@E’%@%?ﬁ@%’ PE‘?;Q;OW LR bYy, t%Yc@QbH@X& thutensnyl .
ent %hex oxy. 2 }%Rzla sub nt of th flve% Té)eied
||8 m’ij’r présenfal 1A ar%&‘% Sut%ﬂ%’ ftHe'ct g¥
Z, and a substituent of the five-membered het~
erocycllc ring represented by A can be C,.5 alkynyl. BEx-
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 C _3
alkylene, C,_g alkenylene or C,_g alkynylene chain repre-
sented by B can be Cy_g alkoxy. Examples of the Cy_g
alkoxy include methoxy, ethoxy, propoxy, lsopropoxy, bu-
toxy, isobutoxy, t-butoxy, pentyloxy, and hexylioxy.

R% I@, a substituent of the five-membered heterocyc-
lic ring represented by A, and a substituent of the Ci_4
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, R% Eﬁ, and a substituent of the five-menmbered
heterocyclic ring represented by A can be Cy.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, chleorine, and bromine. Pre-
ferred are trifluoromethyl, chloromethyl, Z-chiorocethyl,
2-bromoethyl, and 2-fluorocethyl.

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 Ci.3 alkoxy substi-
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alkylene, C2_a alkenylene or C2_a alkynylene chain repre- sented by B
can be halogen. Examples of the halogen in- clude fluorine, chlorine, and
bromine. 25 R1, R2, R5, and a substituent of the five-membered
heterocyclic ring represented by A can be C1_8 alkyl sub- stituted with
halogen. Examples of the C1_8 alkyl sybsti- tuted with halogen include
methyl, ethyl, propyl, isopro- pyl, butyl, and t-butyl which are substituted
with 1-3 30 halogens such as fluorine, chlorine, and bromine. Pre- ferred
are trifluoromethyl, chloromethyl, 2-chloroethyl, 2-bromoethyl, and
2-fluoroethyl. R1, R2, and a substituent of the five-membered het-
sreydliching répreseatedinrAlcin beetlio 8 plkex§ subisti- B5Aatadvwith So—
_@ﬁggeaylixﬁ@m@&@r?f tha Lk Gralkexy suhsti-n9 atyéecéwﬂsﬁm with
include methaoxy, ethoxy, propoxy, iso- propoxy, butoxy, t-butox
thesrilibatt e et Rl A e
ERloRKe A, TrBromiRé atGir Preféied aFd friftforomethexsy 6

chiororethoxyx2-chioreathoxy =2 heemoethexy pane 2k dugroethoxy? R1,
@gug'{)og@qgﬁ;{bstituent of the five-membered heterocyclic ring
represented by'A can be C2_8 acyl. Ex- amples of the C2_8 acyl include
acetyl &nd propichyl. #R1¥ R0 G5t Ent dFEnd five-mEmbersd
hett erocyelit rimgrepresented: by-ean bg C6_dGaryleEXamy; pley bf th&x—
GRo10 aryl fn%nge(ch_%nyA'c@i’_ R2candia substitient ghthe opionyl .
five-membered het- erocyclic ring re resers;teq b% g}?can be a _
five-membefed of 15 §ix?’rﬂgﬁ1tb]§?él Rétetacydiic grods BSAMBRsbriRs
fveomieribared orsix-riaiereddseterp ciclitegronp iRelude aryl. Exam-

ples of the Cyz_qn aryl include phenyl.

RI,EV, 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 C;_g alkyl substituted with C;_g alkoxy.
Examples of the C;_g alkyl substituted with Cy_g alkoxy
include methyl, ethyl, propyl, isopropyl, butyl, isobu-
tyl, t-butyl, pentyl and hexyl which are substituted with
methoxy, ethoxy, propoxy, lisopropcxy, 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 Cy_g alkyl substituted with cycloalkyl of
three-membered to seven-membered ring. Examples of the
Cy-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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pyridyl. RS can be C1_8 alkyl substituted with C1_8 alkoxy. Examples of
the C;_8 alkyl substituted with C1_8 alkoxy 20 include methyl, ethyl,
propyl, isopropyl, butyl, isobu tyl, t-butyl, pentyl and hexyl which are
substituted with methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
t-butoxy, pentyloxy, or hexyloxy. R5-cam be cycloalkyl of three-membered
to seven- 25 membered ring. Examples of the cycloalkyl of three-
membered to seven-membered ring include cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl. R5 can be C1_8 alkyl substituted with
cycloalkyl of three-membered to seven-membered ring. Examples of the

30 CI-8alkyt BubStithted with ScIcaiif of b mEmbered v - Exam-
seven-mentibered ring indhyde mathyl i ethiyk propylh isopopyl, butyl,ude
isehutyl, t=hidyl,Rentyt and hexyl which are substituted with cyclopropyl,
cyclobutyl clopentyl, or cyclohexyl. - 10. R5 can be C1_8 alkyl

substitute uv?\%/%{ﬁ%gr?y FEngQE% e;&(/%f'?néa {%%Eyl s(iﬂjsetitﬁa[{elgev?/%ene oF
Pheny? ireliel Heazghand:phenathye Atsubstitudht Gth@ €1CBHIR@ée e,
©2_8ralkenienaer &ICL o8 adkynylenathainr represgnted hyB-cansber +the
& 9%'5)['&: f thige-menbered (o seven-memuered fing. Examples,of the
ci%oal yl ogfthree-mem ereg {0 seven-membered rng in- clide ™
EVUE5TIPYE EYBBBEYA, cyelsHEM taAd c5e16) RBRNTYS in el idrifeie~

{BxR1la, Rea, and a substituent of five-membered heterocyclic ring

represenfediy Aa canbe iz B alkyk C428 alkgxy,halogen, G1,8.alkyl:

bstituted
%gve-membered heterocyclic ring represented by A® can be

Ci1-g alkyl, Cq.3 alkoxy, halogen, C;_g alkyl substituted
with halocgen, C;.g alkoxy substituted with halogen, and
Cp_g acyl. Examples of them are the same as the examples
of Ri, Rz, and the substituent of the five-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 A can be
Ci.g alkyl, Cy_g alkoxy, halogen, C;.g alkyl substituted
with halogen, Ci_g alkoxy substituted with halogen, and
Cyo_g acyl. Examples of them are the same as the examples
of R', R?, and the substituent of the five-membered 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 (II), RY™ and R®® in the formula (III} can be one
to three groups attached to the rings, such as benzene
ring. The two or three groups can be different from each
other.

Preferred compounds of the present invention are
shown below,

{1y A compound having the formula (I) or a salt
thereof, wherein each of W' and W% is CH
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with halogen, C1_8 alkoxy substituted with halogen, and C2_8 acy!l.
Examples of them are the same as the examples 15 of R1, R2, and the
substituent of the five-membered het- erocyclic ring represented by A in
the formula (I). In the formula (111), Rlb, R2b, and a substituent of

~ five-membered heterocyclic ring represénted by Ab can be C1_5 alkyl,

C1_8 alkoxy, halogen, C1_8 alkyl substituted 20 with halogen, C1_8
alkoxy substituted with halogen, and C2_8 acyl. Examples of them are
the same as the examples of R1, R2, and the substituent of the

five-membered het- erocyclic ring represented by A in the formula (). In
the formua (1), FPIE CH DA CT o8 BT EXCATL s e 1o GG 2t
thiesexamiples of REvinuhe foidulagt). Eachlof RBIR2 irsthetformaledy; .
Ria-Rea i thesfarmfya (1), R1b and R2b in the formula (lll) can be one
to three, groups attached tq the rings, such as benzene, ring. The twp or
three gions o ANt R Kot S0 SHRE erbiret corsitands
Shhegiésent ifvsitoRatel8hdwfbeldv. (1) A Sompodid halingiret
formutai() or a saltithereof, wherein each of W1 and W2is CH - 11 (2) A

compoynd haying the formuia (1), a salt, theteof, 8 compound.defined in
1%{,%or a salt thereof, wherein X is R6R7é3) A compound having the
foBRP(y, SsACERBRIRES, FEdmBEurid défined (13, 61 Sait Hreradt -

whenein X i8 GHZ ¥4y A compound having the formula (1), a salt thereof, a
compoyrd defined,ilner asalitiereft rormula (1), 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
therecof, a compound defined in (1), or a salt thereof,
wherein X is NR®, and R® is C;.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 Z is carboxyl

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

{(10) A compound having the formula (I), a salt
thereof, a compound defined in one of (1) tc (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, Cy_g alkenyl, Cy_g alkynyl, C,_g alkoxy,
halogen, Ci_g alkyl substituted with halogen, C;_g alkoxy
substituted with halogen, hydroxyl, nitro, C,_g acyl, Cg.ig
aryl, and a five-membered or six-membered heterocyclic

group
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wherein X is NR5 10 (5) A compound having the formula (1), a salt
thereof, a compound defined in (1), or a salt thereof, wherein X is NH (6)
A compound having the formula (1), a salt thereof, a compound defined in
(1), or a salt thereof, 15 wherein X is NR5, and R5 is C1-g alkyl (7) A
compound having the formula (l), a-salt thereof, a compound defined in
one of (1) to (6), or a salt thereof, wherein Y is CHZ (8) A compound
having the formula (1), a salt 20 thereof, a compound defined in one of (1)
to (7), or a salt thereof, wherein Z is carboxyl (9) A compound having the
formula éli,f)a salt thereof, a compound defined in one of (1) to (8),.or a

salt thefeof, wher@fREHS D 251 b A CotfipsaidHadingthe f8rmida ), a
skt thereof pa compound définedsan one ofi(E) 9),10r & saltithéredfr a

Socied e o st 100 ST Bt (3B alkenyl. C2.8
selecte m_the group cansist- ing o a , = enyi,

alkynyl,fj &51?_8%& : %Mgaé&é’r%f%l_%gﬁ k§|°§%b%§?ut§éﬂwnh%aﬁ%§§n,
ti1e 8eailoxya sabgitatEewitlh falsgéni hydmoxyh hitld, )CZ B ddyl) €6°10 2
aylrancha féa@ﬂnemb@%q@r %@(?f];iembelliéd @ﬁ@;@éygﬁ@@@kigerl?l (11)s

compound having_t rmula (1), a salt thergof, a compoun e'rg)e I

e At kit Ve o Mol g a il
Eontp aviHg five- fothftfa (13,7 sAit B W& of OF cOmpo i Gefihethin™

ene of (BdowWilth dtalogen

(13) A compound having the formula {I), a salt
therecf, 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) te (13}, or a
salt thereof, wherein each of R® and R! is hydrogen

{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 O

{16) A compound having the formula {(II) or a salt
thereof, wherein G is O.

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

(18} A compound having the formula (II), a salt
thereof, a compound 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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salt thereof, wherein each of R1 and R2 independently is hydrogen, C1_8
alkyl, C2_8 alkenyl, C1_8 alkoxy, halogen, C1_8 alkyl substituted with
halogen, or C1_8 alkoxy sub- stituted with halogen 10 (13) A compound
having the formula (1), a salt thereof, a compound defined in one of (1) to
(11), or a salt thereof, wherein each af Rl and R2 independently is
hydrogen, C1_8 alkyl, halogen, or C1_8 alkyl substituted with halogen 15
(14) A compound having the formula (1), a salt thereof, a compound
defined in one of (1) to (13), or a salt thereof, wherein each of R3 and R4
is hydrogen (15) A compound havin%dthe formula (1), a salt_thereqf, a

BYFAHRRURR definetl fione-of ()t AAF Be 26°5a1PthR et vihéreiiy E2°-

816 Accompdund:havingthe fornfllayl1} bkasaltsthersof, wiedeiniGa is

Q& (1) A compound having the formula (11), a salt thereof, a compound

defined t'%gm , or a salt tréerggf, .25 wherein Aa is thiagﬂeI which c:anabj8e,C
ed'w _

substitd ith 2-Supstittient s\éfLe%%edt r6m ﬁé%hrlcl)ﬁp onsi%tir?gr of C1
ahaye L 8'hRBRYTh&0geR, 81 g alkyl substituted with halogen, C1_8
alkoxy spipstitutechwiib halogen: fygraxyb menand C2Z Bracyla3@ £18) A

mpound hé?‘V!:”&ntthOH“H'anHe%.S%“ thereof, a,compound defined ia.
E%) or (17), ora salt tfrfereo?, Wherein Ba I$ et)hS/Iene chain. (19) A
EBRBBLAdhavifg B fsfmita (M ARICHRI&S, 8'deRiddutitdefitedin?
ene of (16)toq18) nr @ 35 Jatttherect, wherein each bRiagndR a4 al-
ESPPGEQEQ“X£%&§y, halogen, Cy_g alkyl substituted with
halogen, Ci_g alkoxy substituted with halogen, hydroxyl,
nitro, and Cy_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 cbmpound having the formula (II1), a salt
thereof, a compound defined in one of (20) to (22), or a
salt thereof, wherein each of R'™ and R™ independently is
hydrogen, Ci_g aikyl, Ci.g alkoxy, halogen, C;_g alkyl sub-
stituted with halogen, or Cy.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.

The compound of the present invention can also be
present in the form of an optical isomer such as enanti-
cmer or 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 invention are described below.



hydrogen, Cl_g alkyl, C1_8 alkoxy, halogen, C1_g alkyl sub- stituted with
halogen, or C1_8 alkoxy substituted with halogen. (20) A compound
having the formula (lll) or a salt 5 thereof, wherein Gb is 0. (21) A
compound having the formula (lll), a salt thereof, a compound defined in
(20), or a salt thereof, wherein Ab is thdazele, which can be substituted
with a substituent selected from the group consisting of C1_8 al 10 kyl,
C1_8 alkoxy, halogen, C1_8 alkyl substituted with halogen, C1_8 alkoxy
substituted with halogen, hydroxyl, nitro, and C2_5 acyl. (22) A
compound having the formula (Ill), a salt thereof, a compound defined in
C2O) 2T, FHOSAIE A5 HthEFEST Whrdin Bb i€ ethyldhe ShAH {25y asnd 2
cempound:haling the formula (111), a salt thereof, a compound defined in
one of (20) to (22), or a salt thereof, wherein each of Rlb and R2b
independently is hydrogen, C1_8 alkyl, C1_8 ajgoxy, halogen, C1_8 alkyl
sub 20 gfituted with ggj%q%%r_ alkoxy substituted with halogen.
The com \m@ﬂa\w g the ®@rmula (1), (1), or (lIl) //n\lge present in the
formofap rmd&eutica{%ﬂaccept- able’salt. Examplés of the $alfude
an alkali meta i‘fsalt, S as sodium salt, pdfassiim salt and lithium
salt. The compound of the present invention can also present in the
form of an optical isomer such as enanti- omer or‘;\rgcemic body, or a
geometrical isomer such as cis 30 or trans. These ii)mers are included in

the scope of the present invention. ﬁ
. 1 CRRYA —— X~ Y~COR
\/::V\{/( m Z Ry
R Y

W (c) 0
R2
\lx—v—co R
o R1\Fv\g (CRPRY - A P 2
\\-Wz (d) 7
R2
R\ =W _ (CRR%, A %ihi———x—v_cozﬁ

©)

In the formulas, R is lower alkyl, and each of W,
W, ¥, Y, A, R, R2, R3, RY, 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
pase such as sodium methoxide or sodium ethoxide in an
inert solvent such as THF, methancl, 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
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- The processes for preparing the compound of the for- mula (l) according

to the invention are described below. - 14 Synthetic process 1 (wherein G
is 0, B is ethylene, and Z is carboxyl) R2 R1 (CR3R4),,,-A-CHO +
X-Y-CO2R w2 (a) O (b) RZz/2R R1 (\~ W~ (CR3R4)m-A X-Y-CO5(c)0
RZ \2R R1 _WI(CR3R4)m-A X-¥-C3 ~~ 0 V\J2 (d) RZzH R1/=VV~
(CR3R4)m-A X-Y-CO 0 (e) In the formulas, R is lower alkyl, and each of
W1, 10 W2, X, Y, A, R1, 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
BRsEent of g&ga@& STEH B8 SBdiun? nidthéXide BF soaitnt eﬁw%%gleéinfgﬁ mula

{dy. A hydrolytic reaction of the ester of the formula
{d} is carried cut in the presence of lithium hydroxide
or the like to obtain the compound of the formula (e) ac-—
cording to the present invention.

In the case that X-Y-CO,H is preopionic 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)
to obtain the formulia (dj}.

Synthetic process 2 {wherein G is CHs;, and Z is carboxyl)

R?.
R W (CR3RY A~B£ X=Y—COR
RN !
v (
RZ
\ L x-Yy-COR
R'._ =W _(CR*RY)y-A—B S
— X7 L
W ()] ?
R2
NS
- —te X Y - COH
Hydrolysis r1_ ' _(CR®%R%,,-A—B P 2
S N
\\_W?. CH

(M)

Tn the formulas, R is lower alkyil, and each of W,
W, X, Y, &, B, RL, R?, R? R% and m are described above.

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

sclvent such as THF. A hydrolytic reaction of the ester
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15 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 15 such
as THE or methanol to obtain an ester of the formula (d) A hydrolytic
reaction of the ester of the formula-(d) s 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-002H 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 ste of
péddifg ARETOIRIIA ) 16 t6 BBtk therrmulh [d)S SPRAR-AETF0
(wheraim GrigdCHR i dad Zoiswathaxyl)t R2 QdnoYuBGO2RfRthe vﬁ@z(foLRa
Ty COPR R ML QYR ATAB (@) 612:45 R2 | Hydrolysis R1

M’'(CR3RA)mM-AB X Y-COZH < W2 (h) C

Synthetic process 3 {(wherein X is NR°, and %2 is carboxyl)

\/ ns  Hal—Y—COR
/ﬁ | ()
s N S

/

/=W (CR*R*)-A—B S
\&»/

\4\ R® Hydrolysis

W/(CR3R4) AeB < ———N-Y—CO,R ———>
P
G
\" (k)

R5

\4\ |
W (R W(k/: N—Y—COR
R4

m ©

fn the formulas, R is lower alkyl, hal is halogen,
and each of WY, W%, Y, A, B, R}, RZ, R3, RY, RS, and m are
described above.

The ester of the formula (k) can be prepared by re-
acting the amine of the formula (i} with the aliphatic
ester of the formula (3). A hydrolytic reaction of the
ester of the formula (k) is carried out to obtain the co-
mpound of {1} according to the present invention.

The amine of the formula (i) as a stating material
in which R® is alkyl can be prepared according to the

following reaction.
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In the formulas, R is lower alkyl, and each of WI, W2, X, Y, A, B, R1, 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
THE. A hydrolytic reaction of the ester <716 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 NR5, and Z is carboxyl) R2 Hal- Y-CO2R X~ NH U) R~
_W1CR3R4)m AB\~~G V\P R2 R5 Hydrolysis R1 (CR3R4)m-A-B
N-Y-CO2R G W2 (k) R2 R5 R1 V\P (CR3R4)m-A-B N-Y-CO2R V\P G 10
In the formulas, R is Iower aIkyI hal is h

A, B, R1, 2 R3 rﬁaq . The—esterof the
formula (K "b“e/pré are e amine of the formula (i)
with the allph c / G
RZ
\4\” “ N-Alkylation
Rt\(ffﬂ/JU$RmfA_B S e
%ﬁm ) G
W2
RZ
\q Ffs Deprotection
R W ORI ABL N e
\ <
R2

RS

R1\/——V\ﬂ/(CR3R4)mAB\”/\&\/> N
NG @

In the formulas, R° is alkyl, Q is a protective group
for o-nitrobenzenesulfonyl or the like, and each of W',
w?, A, B, R, RZ, R3, RY, and m are described above.

The amine of the formula (i) as a stating material

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

ing reaction.

(CR3RY-A—CHO  + s NO,
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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
invention. The amine of the formula (i) as a stating material 20 in which
R5 is alkyl can be prepared according to the following reaction. - 17 - R2
~ N-Protection \%J R1 =VV~ (CR3R4)m-A-B NH2 ~V\G R2 H
N-Alkylation R1 -VP (CR3R4)m-A-B N-Q y~j G V R2 | Deprotection \~5
R1 W1 (CR3R4)mM-A-BN-Q W2 G R2\~R5 | R1_VV'(CR3R4)m-A-B
-NH G VX9 5 In the formulas, R5 is alkyl, Q is a protective group

RZ
R1\Fw(CR3R4)m-A%w/[\/j N2
— I
RZ
. 1 Srsdy \/E!'——N[—b
Reduction R\/:VW/(CRR ™A T
R \ /)
\NQ

In the formulas, each of W, W, A, R, R?, R3, RY,
and m are described above.

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

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

Iin the formula, X, ¥, R®* R®, R% and n are set forth
in Tables 1 to 3.



for o-nitrobenzenesulfonyl or the like, and each of W1, W2, A, B, R1, R2,
R3, R4, and m are described above. The amine of the formula (i) as a

stating material 10 in which R5 is H can be prepared according to the

follow- ing reaction. R2 R1 W1 (CR3R4)m-A-CHO +ViNO2 ~Wz 0 - 18
R2 R1 WW (CR3R4)m-A NO2 0 R2 Nt Reduction R' (\~W1 (CR3R4)m-A
2 0 V\F In the formulas, each of W1, W2, A, R1, R2, R3, R4, 5and m
are described above. The compound of the present invention of the

formula (1), (I1) or (lll) can be prepared by referring to the
above-mentioned synthetic processes, the below-mentioned examples,
and the above-mentioned patent o &R&%n docu- 10 ments. Examples of

the compounds of the present invention are shown in the following Tables

1to 352 1) b2 RfX, CO2H R%\ANZB' 6YS b ~ n
CHs CH» 4-CF4 Isopropyl 2—-CHj 1
CH» CH» 4-CHq | Hexyl 2=-CH; 1
CHo C(CH3)» 4~CFq Propyl 2-CHa 1
CH, CH {CHa) 4-CFs sec-Butyl 3-CH; |1
CHsp CH (CyHs) 4-CF4 tert-Butyl 3-CHs, 2
CH, [CH{Propyl) 4-CF, Hexyl 2,6-CH; |3
CH- {CH») 2 4-CF5 Isopropyl 2~CHs 3
CHs, (CH2) 5 4-CT Cyclopropyl 3,5~CHs 13

CH(CHj) CH» 4-CF3 Cyclopropylmethyl} 2-Allyl |1
CHs CH, 4-CF; 4-CF3-Phenyl 2-Propyl|2
CHs CH; 2,4~C1 CH3;0CH;CH, 2-CHsC 12
CHs CH» 2-0H, 4-CF5 Isopropyl 2-CL 1

TARLE 2
X Y R® R® R® n
CH, CH>» 4-CHs Heptyl 2,6-CH; 1
NH CHs 4-CF3 Isopropyl H 1
N {CHs3} CH» 4-CF, Isopropyl H 1
N (CHj) CH» 4-CFy Isopropyl 2-CH; 1
N {CsHg) CH; 4-CFy Isopropyl 2-CHs 1
N(Allvyl) CHa 4-Cky Iscpropyl 2-CHs 1
N (Acetyl) CH, 2-0H, 4-Cl1 Isopropyl 3-CH; 3
NH CH, 4-CF, Isopropyl 2-CHs 1
N {CH3) {CHz) - 4-CF5 Iscpropyl 2~CHj 1
CHa CHp 4-CN Isopropyl 2-0H 2
CH» CHy 4-t-Butyl Isopropyl 2-Acetyl | 1
CH; CH; |4-Isopropyl Isopropyl 2-Ck 1




n O 5R 15 Inthe formula, X, Y, Ra, Rb, R, and n are set forth in Tables
1t03.-19-TABLE1 XY RaRbR n CH2 CHZ 4-CF3 Isopropyl 2-CH3
1 CH2 CH2 4-CH3 Hexyl 2-CH3 1 CH2 C (CH3) 2 4-CF3 Propyl 2-CH3 1
CHZ CH(CH3) 4-CF3 sec-Butyl 3-CH3 1 CH2 CH(C2H5) 4-CF3 tert-Butyl
3-CH3 2 CHZ CH(Propyl) 4-CF3 Hexyh2,6-CH3 3 CH2 (CH2)2 4-CF3
Isopropyl 2-CH3 3 CH2 (CH2) 2 4-CF3 Cyclopropyl 3,5-CH3 3 CH(CH3)
CH2 4-CF3 Cyclopropylmethyl 2-Allyl 1 CH2 CH2 4-CF3 4-CF3-Phenyl
2-Propyl 2 CHZ CH2 2,4-C1 CH30CH2CH2 2-CH30 2 CH2 CHZ
2-OH,4-CF3 Isopropyl 2-C1 1 TABLE25 XY RaRb Rcn CH2 CH2
4-CH3 Heptyl 2,6-CH3 1 NH CH2 4-CF3 Isopropyl H 1 N(CH3) CH2
4-CF3 Isopropyl H1 N(CH3) CH2IABES [Sopropyl 2-CH3 1 N(C2H5)
CH2 4-CF3 Isopropyl 2-CH3 1 N(Allyl) CH2 4-CF3 Isopropyl 2-CH3 1

(Acetyly CH22-OH,4-C1I1sopropyl 3fCH3 3 NH CHZ 4-CF3150propyl
2:CH3 % _N(CH3) (EH2) 2 4-CE3 Isopropyl 2-CHR'1 R n
CHg (CHz) 3 4—CF30 BUtYl—OCHz 2"‘CH3 2
CH, CHp 4-CFy Butyl-0OCH, 2~CHj 3
CH, CHz 4-CF30 CH30 {(CHp} 5 2--CH30 3
NH CH, 4-CF50 CHA0 ({CH2) 5 Z2-CH30 1
N {CHz} CHo 4-t-Butyl Cyclohexyl 2-F 2
N (CHs) CH» 4-CF5 Hexyl 2-F 1
N {CzHs) CHs 4-CFy {CH4) ,CH(CHz) 5 2, 5-CHs 1
N{Allyl) CH» 4-CF3 4-CFy~Benzyl 2,5-CHy | 1
N (AC) CH; 2, 4-CHj Isopropyl 2-CHs 1
N (CHjs) {CHalo | 4~Acetyl Isopropyl 2-CHs 2

(2}
CHs
R® X_ _COH
Re._/ N R Re Y
“‘7\‘\ / \
- S
G

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



CH2 CH2 4-CN Isopropyl 2-OH 2 CH2 CH2 4-t-Butyl Isopropy! 2-Acetyl 1
CH2 CH2 4 Isopropyl Isopropyl 2-CF31-20-TABLE3XYR RbR"n

CHZ (CH2) 3 4-CF30 Butyl-OCH2 2-CH3 2 CH2 CH2 4-CF3 Butyl-OCH2
2-CH3 3 CH2 CHZ 4-CF30 CH30(CH2)5 2-CH30 3 NH CH2 4-CF30
CH30(CH2)5 2-CH30 1 N(CH3) CH2 2--Butyl Cyclohexyl 2-F 2 N (CH3)
CHZ 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 1 N(Ac) CH2
2,4-CH3 Isopropyl 2-CH3 1 N(CH3) (CH2) 2 4-Acetyl Isopropyl 2-CH3 2
5() CH3 Rb X, CO2HN RaRdReY S G Inthe formula, X, Y, Re, R,
Rd, Re, and G are set forth in Tablé4%0% 21 - TABLE 4 X Y Ra Rb
Rd/R™" G CHz CHz 4-CF3 Isopropyl H/H CHz CH(CH3) CH2 4-CF3

Cyclog{?pylrr\ethw H/H S GHZ CHR 4-CF3 4-%ES-PhenyI H/H@%bB).Z e
HZ-CHZ4-CH3HeptyHHH-CHZ
CH, CH»p 4-CF5 Isopropyl H/H CH,
CH (CHs) CH, 4-CF; Cyclopropylmethyl H/H S
CH» CH- 4-CF3 4-CF4-Phenyl H/H C{CH3)»
CH, CH, 4~CHs Heptyl H/H CH,
NH CH; 4-CFy Isopropyl H/H S
N (CHz) (CH3z) » 4-CFy Isopropyl H/H CH,
CH», CH» 4-CN Isopropyl H/H C(CH3) 2
CH-» (CHz) 3 4-CF;0 But yl—OCHg CH:;/H CH»
CH» CH» 4-CF30 CH30 (CHp) 5 CH3/H 0
N (CHz) CH, |4-t-Butyl Cyclohexyl Propyl/H
N {CyHs) CH» 4~CF, {CH3) 2CH{CH») ¢ CHs/H 0
N{ALlyl) CH, 4 ~CFs 4-CF3-Benzyl H/H 3
N{Acetyl)i CHq 2,4-CH, Isopropyl CH4/CHs CH»
(3)
C
R? ™\ 3
a N 4 Ny 2
e S X7 TCO.H

In the formula, X, ¥, R* R”, R% and n are set forth
in Tables 5 and 6.




NH CHZ 4-CF3 Isopropyl H/H S N (CH3) (CHz) 2 4-CF3 Isopropyl H/H
CHZ CHZ CHz 4 CN Isopropyl H/H C(CH3)z CH2 (CH2) 3 4-CF30
Butyl-OCH2 CH3/H CHZ CHZ CH2 4-CF30 CH30(CH2)5 CH3/H 0
N(CH3) CHZ 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 H/H S
N(Acetyl) CH2 2,4-CH3 Isopropyl CH3/CH3 CHZ (3)RbRc3 Ra4\~2 S
xly~C02H n o 6 5 In the formula, X, Y, Ra, Ri', R", and n are set forth in
Tables5and 6.-22-TABLE5 XY RaRbR 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 CHZ CH(CH3) 4-E&BecButyl 3-CH3 1 CH2 CH(C2H5)
4-CF3 tert-Butyl 3-CH3 2 CH2 CH(Propyl) 4-CF3 Hexyl 2,6-CH3 3 CH2

 er s b ona D o trs e st e ol |
sapropyl H LCFABLE b 4-CF, |  Tscpropyl | 2-CHy | 2
CH, CH, 4-CHs Hexyl 2-CHs 2
CH, C{CH3) » 4-CF; Propyl 2-CHs 1
CH, CH (CH3z) 4-~CF5 sec-Butyl 3-CH; 1
CH CH {CpHsz) 4-CFy tert-Butyl 3~CH, 2
CH; iCH{Propyl) 4-CF5 Hexyl 2, 6~CHj 3
CH, {CHy) 4 4-CFy Isopropyl 4-CHs 1
CH; (CHy) 4 4-CFy Cyclopropyl 3,6-CH; 1
CHy CH, 2-0H, 4-CF5 Isopropyl 2-C1l 1
NH CHs 4-CF; Iscpropyl H 1
TABLE 6

X Y R? R® R° n

N (CHa} CHp 4-CF5 Isopropyl H 1

N {CHs) CH, 4-CF4 Iscpropyl CH; 1

N (CsHs) CHo 4-CF5 Isopropyl H 1

N{Allyl) CH» 4-CF5 Isopropyl H 1

N{Acetyl)| CH; 2-0H,4-C1 | Iscopropyl 3-CH; 3

CH, CH; |4-Isopropyl| Isopropyl 2~CF5 1

CH, CH, 4-CF; Butyl-0CH,| 2-CHs 3

NH CHy 4-CF30 CH3O (CHz) 5 2-CH50 1

N (CH4) CHy 4-CF; Hexyl 2-F 1

N {CHa) (CH;)» | 4-Acetyl Isopropyl 2-CHs 2
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15

5XyRaRbR n N(CH3) CH2 4-CF3 Isopropyl H1 N (CH3) CH2 4-CF3
Isopropyl CH3 1 N(C2H5) CH2 4-CF3 Isopropyl H1 N(Allyl) CH2 4-CF3
Isopropyl H 1 N(Acetyl) CH2 2-OH,4-C1 Isopropyl 3-CH3 3 CH2 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 LN (CH3) CH2 4-CF3 Hexyl 2-F 1
N(CHS3) (CH2) 2 4-Acetyl Isopropyl 2-CH3 2 - 23 - (4) R b CH3 Re"™\\/
Rd Re S XY CO2H G Inthe formula, X, Y, Re, Rb, Rd, Re, and G are set
5 forth in Table 7. TABLE 7 X Y Re Rb Rd/Re G CH2 CHZ 4-CF3
Isopropyl H/H CH2 CH (CH3) CH2 4-CF3 Cyclopropylmethyl H/H S CHZ
C¢H2 4-CF3 4-CF3-Phenyl H/H C(CH3)2 CH2 CH2 4-CH3 Heptyl H/H
CH2 NH CH2 4-CF3 Isopropy} H/ERS CH2KRA-CF3 Isopropyl

H/H CH2 CH2r@H2A-ON IsopropyliRiH &1C 3)27CH2 (CH2) 3 4-CF30
Butyl-OCH2 CH3/CH3 CH2

e HS
> Bepzyl H
G
In the formula, ¥, Y, R* R°, R% R®%, and G are set
forth in Table 7.
TABLE 7
X Y r? R® R%/R® G
CH, CH» 4-CT3 Isopropyl H/H CH,
CH (CHs) CH, 4-CF3 | Cyclopropylmethyl H/H S
CH, CH, 4-CFs 4-CF3-Phenyl H/H |C(CHi)»
CH» CH; 4~CHs; Heptyl H/H CHo»
NH CH, 4-CF5 Isopropyl H/H S
N(CH3) (CH?_)Q 4“CF3 ISOpfOle H/H CHQ
CH» CH, 4-CN Isopropyl H/H C(CHa)»
CHg (CHQ) 3 4‘“6?30 Butyl—OCHg CH3/CH3 CH2
N(Allvl) CH, 4~CF, 4-CF3—~Benzyl H/H 5
N {Acetyl) CH; 2, 4-CH, Isopropyl CHy/CHjy CHs
{5)
~ I\

In the formulia,

in Tables 8 and 9.

X, ¥, R,

Rb

R%, and n are set forth




N(Acetyl) CH2 2,4-CHS3 Isopropyl CH3/CH3 CH2 10 (5) Re 2 X, _CO2H
Re-~3~5Y O np5RInthe formula, X, Y, Re, Rb, R, and n are set forth
in Tables8and 9. 15-24 - TABLE8 X YR Rb R n CH2 CH2 4-CF3

Isopropyl 2-CH3 1 CH2 CH2 4-CH3 Hexyl 2-CH3 1 CH2 C(CH3)2 4-CF3

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
Cyclopropyl 3,5-CH3 3 CH2 CH2 2-OH,4-CF3 Isopropyl 2-Cl 1 NH CH2
4 CF3 IsopropylH1 TABLE95 XY RaRbR n N(CH3) CH2 4-CF3
Isopropyl H I- N (CH3) CH2 4-CF3'88pfop§l 2-CH3 1 N(C2H5) CH2
4-CF3 Isopropyl H1 N(Allyl) CH2 4-CF3 Isopropyl H1 N(Acetyl) CH2

2-OHX4-CL Isoproypyl H 3|CH2 Céjz 4-1sopropyl Is%@ropyl 2-CF31 RE n
CHsp CHy 4-CFy Isopropyl 2~CHs 1
CHy CH, 4~CHs Hexyl 2~CHs 1
CH, C(CH3) 4-CF; Propyl 2-CHs 1
CH» CH (CH,) 4~CFq sec~Butyl 3~-CHs 1
CH> CH (CzHs) 4-C¥Fy tert-Butyl 3-CHs 2
CHs, CH (Propyl) 4-CF5 Hexvyl 2,6-CHs | 3
CH» (CHz) 2 4=CFy Isopropyl 3-CHj 3
CH; (CH3) 2 4-CF5 Cyclopropyl 3,5-CHs | 3
CHo CH> Z-0H, 4-CF5 Isopropyl 2-C1 1
NH CHs 4-CFy Isopropyl H 1

TABLE ©
X Y R R” R° n
N {CHjz) CH; 4-CFy Isopropyl H 1
N (CHs) CH, 4-CFy Iscpropyl 2-CHs 1
N (CoHs) CH; 4-CF; Isopropyl H 1
N{(Aliyl) CHo» 4~CFq Isopropyl H 1
N (Acetyl) CH, 2-0H,4-CL Isopropyl H 3
CH, CHs 4-Isopropyl| Isopropyl 2-CFy 1
CHs CHo 4-CFy ButyL-OCH, 2-CHs 3
NH CH» 4-CF50 CH30(CHy) 5 2-CH,0 1
N (CHj) CH» 4-CF; Hexyl 2-F 1
N {CH3) {CHy)» f-Bcetyl Isopropyl 2-CHj 2




CH2 CH2 4-CF3 Butyl-OCH2 2-CH3 3 NH CH2 4-CF30 CH30 (CH2) 5
2-0H30 1 N(CH3) CHZ 4-CF3 Hex y1 2-F 1 N(CH3) (CH2) 2 4-Acetyl
Isopropyl 2-CH3 2 - 25 - (6) CH3 Rb X COZH N Ra\\ Rd Re Y O G Inthe
formula, X, Y, Ra, Rd, Re, and G are set forth 5 in Table 10. TABLE 10 X
Y Ra Rb Rd/Re G CH2 CH2 4-CF3 Ispprepyl H/H CH2 CH (CH3) CH2
4-CF3 Cyclopropylmethyl H/H S CH2 CH2 4-CF3 4-CF3-Phenyl H/H C
(CH3) 2 CH2 CH2 2,4-C1 CH30CH2CH2 CH3/H 0 CH2 CH2 4-CH3
Heptyl H/H CH2 NH CH2 4-CF3 Isopropyl H/H S N (CH3) (CH2) 2 4-CF3
Iso ropyl H/H CH2 CH2 CH2 4-CN lIsopropyl H/H C(CH3)2 CH2 CH2

Butyl Isopropyl C2H5/H 0 CH2 (CH2) 3 4-CF30 Butyl-OCH2 CH3/CH3
CH2 CH2 CH2 4-CF30 CH30 (CH2) 5 CH3/CF3'® N(CH3) CH2 4-t-Butyl
Cyclohexyl CH3/CH3 0 N(CZH M2 4-CF3 (6H3) 2CHAEHA) 5
CH3/CH3 0 N(Rlly CH?2 ; "@ S N(Acetyl) CH2
2,4-CH 3 Isopropyl €H3, .

X, Y, R® RY R®,

In the formula, and G are set forth

in Table 10.

TABLE 10

X Y R® R® RY/R® G

CH, CH, 4-C¥Fy Tsopropyl H/H CH,

CH (CH3) CH; 4-CF'5 Cyclopropylmethyl! H/H 3
CH; CHs 4-CF4 4-CEF3-Phenyl H/H [C(CH3)»

CHz CHs; 2,4-C1 CH3;0CH,CH; CH3/H 0

CH» CH, 4~CHs Heptyl H/H CH»

NH CH; 4-CF4 Iscpropyl H/H S

N (CHz) (CHy) 5 4-CHy Iscpropyl H/H CH,
CH CH, 4-CN Isopropyl H/H |CIi{CH3)>

CH: CH; | 4-t-Butyl Isopropyl CsHs /H 6]

CHsy (CHa) 3 4-CF30 Butyl-0CH, CH3/CHs| CH:

CH, CHs 4-CEF30 CH30 (CHz) 5 CH3/CHj O

N (CHa) CH, 4d-t-Butyl Cyclohexyl CH3/CHs O

N {CyHs) CHy 4-Ck'y {CH3) CH(CH2) 5 CH,/CH3 0

N{Allvyl) CHs 4-CF3 4-CFy—Benzyl H/H 5

N (Acetyl) | CH; 2, 4~CH, Iscopropyl CH3/CH3z| CHp




Rbb3NI4~2 Ra~\\ 0 XY COZH n o 6 In the formula, X, Y, Ra, Rb,
R, and n are set forth Sin Tables 11 to 13. TABLE 11 XY RaRb R n
CH2 CHZ 4-CF3 Isopropyl 2-CH3 1 CH2 CH2 4-CH3 Hexyl 2-CH3 1
CH2 CH2 4-CF3 Isopropyl 2-CH3 2 CHZ C (CH3) 2 4-CF3 Propyl 2-CH3
1 CHZ CH(CH3) 4-CF3 sec-Butyl 3-CH3 1 CH2 CH(C2H5) 4-CF3
tert-Butyl 3-CH3 2 CHZ CH(Propyl) 4-CF3 Hexyl 2,6-CH3 3 CH2 (CH2)2
4-CF3 Isopropyl 2-CH3 1 CHZ (CH2) 2 4-CF3 Cyclopropyl 3,4-CH3 3
CH(CH3) CH2 4-CF3 Cyclopropylmethyl 2-Allyl 1 CH2 CH2 4-CF3
4-CF3-Phenyl 2-Propyl 2 CHZ CH2 2,4-C1 CH30CH2CH2 2-CH30 2 27 -
TABLE 12 X Y RaRb R' n CHz CHz 2-OH,4-CF3 Isopropyl 2-C1 1 CH2
CHz 4-CH3 Heptyl 2,6-CH3 1 NH CH2 4-CF8" sogropyl H 1 N(CH3) CH2
4-CF3 Isopropyl H1 N(CHg .

CH2 4-CF3 RibprépyNd 1

i O

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

TABLE 11
X Y R R” R® n
CH, CH, 4-CF3 Isopropyl 2-CHs 1
CH, CH, 4-CHjy Hexyl 2-CH; 1
CHy CH; 4-CF5 Isopropyl 2~CHsy 2
CHs C{CHi) > 4-CFy Propyl 2-CH;s 1
CHsp CH (CHs) £-CFy S@C~Butyll 3-CHj 1
CHy CH (CzHs) 4-CF tert-Butyl 3-CH;y 2
CH, CH{Propyl) 4-CFy Hexvyl 2, 6-CHs 3
CH5 (CH3)» 4-CF4 Isopropyl 2-CHsy 1
CHs (CH2) 2 4-CF3 Cyclopropyl 3,4-CHz | 3
CH {CHaz) CH, 4-CFy Cyclopropylmethyl] 2-Allyl | 1
CH; CH, 4-CF, 4-CF3-Phenyl 2=Propyl| 2
CH; CH, 2,4-ClL CHyO0CH,CH, 2—-CH;30 2



N(Acetyl) CH2 2-OH,4-Cl Isopropyl H 3 NH CH2 4-CF3 Isopropyl 2-CH3 1
N(CHS3) (CH2)2 4-CF3 Isopropyl 2-CH3 1 CH2 CH2 4-CN Isopropyl 2-OH
2 CH2 CH2 4-t-Butyl Isopropyl 2-Acetyl 1 TABLE 135 XY RaRbR n
CH2 CH2 4-Isopropyl Isopropyl 2-CF3 1 CH2 (CH2) 3 4-CF30
Butyl-OCH2 2-CH3 2 CH2 CH2 4-CF3Butyl-OCH2 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 Cyclohexyl 2-F 2 N(CH3) CH2 4-CF3 Hexyl 2-F 1
N(C2H5) CH2 4-CF3 (CH3) 2CH (CH2) 5 2,6-CH3 1 N(Allyl) CH2 4-CF3
4-CF3-Benzyl 2,6-CH3 1 N(Acetyl) CHZ 2,4-CH3 Isopropyl 2-CH3 1
N(CH3) (CH2) 2 4-Acetyl Isopropyi 25EF312- 28 - (8) R b CH3 Ra\\ I Rd
Rel O XY CO2H G Inthe formula, X, Y, Re, Rb, Rd, Re, and G are set

b forth jn Table 14, TABLE 14 XY Ra Rb Rd/Re G CH2 CH2 4-CF3
sepropyHH/H-CHZ-CH{CH3)-CH24-GF3-Cyclopropytmethyl-HH-S L
CHo CHa 2-0H, 4-CFy Isopreopyl 2-C1L 1
CH, CH> 4-CHy Heptyl Z, 6—CHs 1
NH CH» 4-CFy Isopropyl H 1
N (CHa) CHs 4-CF,  Isopropyl H 1
N {(CH3} CH» 4-CE5 Isopropyl 2-CHj 1
N {CoHg) CHs, 4-CF5 Isopropyl H 1
N(Allyl) CH, 4-CFy Isopropyl H 1
N(Acetyl) CHy 2-0H,4-CL1 Isopropyl H 3
NH CHs 4-CF, Isopropyl Z2-CH; 1
N (CHs) {CHz) 2 4-CF5 Izopropyl 2=CHs 1
CHy CH; 4~CN Isopropyl 2-0H 2
CH> CH» 4-t-Butyl Isopropyl 2-BAcetyl 1

TABLE 13

X Y R* R” R® n
CH» CH; 4-Iscpropyl Isopropyl 2-CFs 1
CH- {CHa} 3 4-CF30 Butyl-OCH; 2-CHy 2
CH, CH, 4-CFy Butyl-0OCH; 2-CH; 3
CH, CH, 4~CF30 CHL0 (CHp) 5 2-CH50 3
NH CH, 4-CF10 CH40 (CHa) 5 2-CH;0 1
N (CHjy) CH, 4-t-Butyl Cyclohexyl 2-F 2
N (CHj3) CHy 4-CFy Hexyl 2-F 1
N (CsHs) CHy 4-CF;5 (CH3)2CH(CHz) 5 | 2, 6-CH4 1
N(Allyl) CH, 4-CFj3 4-CFs-Benzyl | 2,6-CH; 1
N{Acetyl) CH, 2,4-CHs Isopropvl 2-CHj 1
N (CHsz} {CHz)» 4-RAcetyl Isopropyl 2~CHj 2




5

CH2 CH2 4-CF3 4-CF3-Phenyl H/H C(CH3)2 CH2 CHZ 2,4-Cl
CH30CH2CH2 CH3/H 0 CH2 CH2 4-CH3 Heptyl H/H CH2 NH CH2
4-CF3 Isopropyl H/H S N(CH3) (CH2) 2 4-CF3 Isopropyl H/H CH2 CH2
CH2 4-CN lIsopropyl H/H C(CH3)2 CH2 CH2 4-t-Butyl Isopropyl C2H5/H
0 CH2 (CH2) 3 4-CF30 Butyl-OCH2 CH8/H CH2 CH2 CHZ 4-CF30
CH30(CH2)5 CH3/H 0 N(CH3) CH2 4-t-Butyl Cyclohexyl CH3/HO N
(C2H5) CH2 4-CF3 (CH3) 2CH (CH2) 5 CH3/CH3 0 N(Allyl) CH2 4-CF3
4-CF3-Benzyl H/H S N(Acetyl) CH2 2,4-CH3 Isopropyl CH3/CH3 CH2 -
%-(Q)OBX, Y CO2H RaRb\~~~1\ NnO5R Inthe formula, X,
\}, F‘%a, Rb, R", and n are set forth 5 in Tables 15to 17. TABLE 15 X Y Ra

Rb Rcn CH2 CH2 H Isopropy

2-CH31 CH2 &
Propyl 2-CH3 1 C

4-CF3 tert-Butyl 3-CH3 2 CH2 CH(PropyI

J-ON,4-
C CH

CBH,4-Cl Hexyl
CH2 C(CH3)2 2,4-C1
» ¥ gHl2,CH(C2HS)
4-CF3 Hexyl 2,6-CH3 3

In the formula, X, Y, R? R®, RY, R®, and G are set
ferth in Table 14.
TABLE 14
X Y R R” RY/R® G
CHy CHo 4-CF3 Isopropyl H/H CH,
CH (CH3) CH; 4~CFy Cyclopropylmethyl H/H S
CH, CH, 4-CFy 4-CF3—Phenyl H/H |C(CHs):
CH» CH, 2,4-Cl CH30CH,CH, CH3/H Q
CH, CHs 4-CHj Heptyl H/H CH,
NH CHo 4-CFy Isopropyl H/H S
N (CHs) (CHZ) 5 4-CF, Isopropyl H/H CHo
CH» CH> 4-CN Isopropyl H/H |C{CH3)2
CH, CH> |4-t-Butyl Isopropyl CyHs /H 0
CH» (CHz)sl 4-CF30 Butyl~0OCH,; CHs/H CH»
CH, CHs 4-CF30 CH3CG (CHz) 5 CHsz/H O
N {CH3) CH, 14-t-Butyl Cyclohexyl CH3/H
N (CzHsg) CHs 4-CF5 {CH:) 2CH{CHy) 5 CH3/CHs ]
N{(Allyl) CHy 4-CFy 4-CF3-Benzyl H/H 5
N {Acetyl)! CH; 2, 4-CH; Isopropyl CHs/CHs| CH.




CHZ (CH2)2 4-CF3 Isopropyl 3-CH3 3 CH2 (CH2) 2 4-CF3 Cyclopropyl
3,5-CH3 3 CH(CH3) CH2 4-CF3 Cyclopropylmethyl 2-Allyl 1 CHZ CH2
4-CF3 4-CF3-Phenyl 2-Propyl 2 CHZ CH2 2,4-Cl CH30CH2CH2 2-CH30
2-30-TABLE 16 XY RaRb R n CH2 CH7 2-OH, 4-CF3 Isopropyl 2-Cl
1 CHZ CHZ 4-CH3 Heptyl 2,6-CH3-1 2NH-CH2 4-CF3 Isopropyl H 1
N(CH3) CH2 4-CF3 Isopropyl H1 N(CH3) CHZ 4-CF3 Isopropyl 2-CH3 1
N(CZH5) CH2 4-CF3 Isopropyl H1 N(Allyl) CH2 4-CF3 Isopropyl H 1
N(CH3) CH2 2-OH,4-Cl Isopropyl H 1 NH CH2 4-CF3 Isopropyl 2-CH3 1
glggZHB) (CH2) 2 4-CF3 Isopropyl 2-CH3 1 CH2 CH2 4-CN Isopropyl

-OH 2 CH2 CH2 4-t-Butyl Isopropyl 2-Acetyl 1 TABLE 175 XY Ra Rb

Rcn CH2 CH2 4-Isopropyllsopfpyl 2-CF3 (CHR) 3 4¢CR30
Butyl-OCH2 = H2J-CH3'3 CH2 CH2
4-CF30 CH30 (€H2) b 2- 3'GH30(CH2)5

2-CH30 1 N(CH3 2 4-t-

15
Hexyl 2-F 1 N (C2H5) CH2 4-CF3'(CH3) 2CH (CH2)'5 2, 5-CH3 1

In the formula, X, Y, R R®, R% and n are set forth
in Tables 15 to 17.

TABLE 15

X Y R? R” R® n
CHy CH; H Isopropyl 2-CH; 1
CH; CH, 2-0H, 4-CL Hexvyl Z2-CH, 1
CH, CH; 2-0H, 4-CkF5 Isopropyl 2-CH; 1
CHp C{CHs) 2 2,4-Cl Propyl 2-CH; 1
CHs CH{CHz) 4-CF, sec-Butyl 3-CH; 1
CHy CH(CzHs) 4-CFy tert-Butyl 3-CHs 2
CH; |CH(Propvl) 4-CFy Hexyl 2, 6~CH, 3
CH» (CH3) » 4~CF Isopropyl 3~CHj 3
CH, {CH:z) » 4-CF4 Cyclopropyl 3, 5-CH; 3
CH{CHj} CH, 4-CFyq Cyclopropyimethyl 2-Allyl 1
CH- CH, 4-CF4 4~CF3-Phenyl 2-Propyl 2
CHy CH, 2,4-Cl CH3OCH,CH» 2~CH50 2




N(Allyl) CH2 4-CF3 4-CF3-Benzyl 2,5-CH3 1 N(Acetyl) CH2 2,4-CH3
Isopropyl 2-CH3 1 N(CH3) (CH2)2 4-Acetyl Isopropyl 2-CH3 2 - 31 - (10)
CH3 Rb X CO2H Ra O RdRe Y N G Inthe formula, X, Y, Ra, Rb, Rd,
Re, and G are set 5 forth in Table 18. TABLE 18 X Y Ra Rb Rd/Re G
CH2 CH2 2-0OH,4-CF3 Isopropyl HH €H2 CH (CH3) CH2 4-CF3
Cyclopropylmethyl H/H S CH2 CH2 4-CF3 4-CF3-Phenyl H/H C (CH3) 2
CH2 CH2 2,4-C1 CH30CH2CH2 CH3/H 0 CH2 CH2 4-CH3 Heptyl H/H
CH2 NH CH2 4-CF3 Isopropyl H/H S N(CH3) (CH2)2 4-CF3 Isopropyl
H/H CH2 CH2 CH2 4-CN Isopro&%%}@g H3)2 CH2 CH2 4-t-Butyl
Isopropyl C2H5/H 0 CH2 (CH2)3 4- utyl-OCH2 CH3/CH3 CH2

CH2 CH2 4-CE30 CH30 (CH2) 5 CH3/CH3 0 N(CH3) CH2 4-t-Butyl

Cyclohexyl CH34&CH3 0 N(C2H5) CH2 4-CF3 (GH3) 2CH (CH2) &< n

(.,H.:Sl(.:Hd Ul N(Allyl) CHZ 4-Clko 4-C hs-Benzyl H/H S N(Acetyg_(,Hz
2,4-EH3 Isaprap§ft CHRAIPR cHE-B2 4 (11) sopropyl Cl 1
CHs CH, 4~CHs Heptyl 2, 6-CH; 1
NH CHy 4-CF5 Isopropyl H 1
N (CHa) CH, 4-CF; Isopropyl H 1
N {CHs} CH» 4~CF3 Isopropyl 2~CHs 1
N (CoHs) CHo» 4-CF3 Isopropyl H 1
N{(AlLlyl} CH» 4-CF4 Isopropyl H 1
N {CHz) CH, 2-—Oﬁ, 4-C1 Isopropyl H 1
NH CH, 4-CF; Isopropyl 2-CH; 1
N (CH3y) {CHz) 2 4-CF3 Isopropyl 2~CHjs 1
CH, CH, 4-CN Isopropyl 2-0H 2
CHo CH, 4-t-Butyl Isopropyl 2-Acetyl | 1

TABLE 17

X Y R* R” R® n
CH, CH, j 4~Isopropyl Iscopropyl 2-CF; 1
CH» (CHa) 3 4-CF30 Butyl-0OCH, 2-CH; 2
CH» CH; 4-CF5 Butyl-0OCH, 2—-CH; 3
CH, CH,; 4-CF30 CH30(CHy) 5 2-CH30 3
NH CHs 4-CF50 CH30(CH;) 5 2-CH50 1
N {CHj) CH, 4-t-Butyl Cyclohexyl 2-F 2
N (CHj) CH, 4-CFq Hexvyl 2-F 1
N (C;Hs) CHy 4-CEy {CH4)2CH(CHz) s 2, 5-CH, 1
Ni{Allvyl) CH» 4~CFq 4-CF3~Benzyl 2, 5-CH; 1
N{Acetyl)| CH; .2, 4-CH;j Isopropyl 2-CHj i
N (CHs) {CHy) » d-Acetyl Isopropyl 2-CHsy 2




S

c RbR3 Ra\\O'"4\2N X CO2H 6 n O Inthe formula, X, Y, Ra, Rb,

Rc, and n are set forth 5in Tables 19 and 20. TABLE 19 XY RaRb Rcn

CH9 CH2 H Isopropyl 2-CH3 1 CH2 CH2 2-OH,4-C1 Hexyl 2-CH3 1 CH2
C(CH3)2 2,4-Cl Propyl 2-CH3 1 CH2 CH(CHS3) 4-CF3 sec-Butyl 3-CH3 1

CH2 CH(C2H5) 4-CF3 tert-Butyl 3-GH32 €H2 CH(Propyl) 4-CF3 Hexyl

2,6-CH3 3 CH2 (CH2) 2 4-CF3 Isopropyl 3-CH3 3 CH2 (CH2) 2 4-CF3

Cyclopropyl 3,6-CH3 3 CH2 CH2 2-OH,4-CF3 Isopropyl 2-Cl 1 NH CH2
4-CF3 IsopropylH1-33-TABLE20 XY RaRb R n N (CH3) CH2

4-CF3 Isopropyl H1 N (CH3) CH2 4-CF3 Isopropyl 2-CH3 1 N(C2H5)

CH5'4-CF3 Isopropyl H 1 N(Allyl) CH2 4-CF3 Isgpropyl H 1 N(Acetyl)

CH2 2-OH,4-C1 Isopropyl H 3 CH2 CH2 4-Isopr
CH2 CH2 4-CF3 Butyl-OCH2 2

Ra\r/\\ 4 \

2-CH30 1

| Isopropyl 2-CF3 1
=H8g{iCcH2)5

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

TABLE 18
X Y R? R” rY/R® G
CHo CH; |2-0H,4-CF3 Isopropyl H/H CH,
CH{CHz) CHy 4-CF5 Cyclopropylmethyl H/H S
CHz CH; 4-CF5 4~-CF3-Phenyl E/H C({CH3) 2
CHy CHs 2,4-C1 CH30CH,CH, CH3/H G
CH, CHs» 4-CHs Heptyl H/H CH»
NH CHs 4-CF3 Isopropyl H/H 3
N (CHs) (CHz) 2 4-CF, Isopropyl H/H CHs
CHa CH, 4-CN Iscopropyl H/H {C(CH3),
CH, CH, 4-t-Butyl Isopropyl CoHg/H 8]
CH», {CHz) 3 4-C¥50 Butyl-0CH, CH3/CH; CH,
CH; CHy 4-CF30 CH3O (CHy) 5 CH3/CH; O
N (CHs) CH, | 4-t-Butyl Cyclohexyl CH3/CH;
N {CgHs) CHs 4-CF5 {CH3) 2CH(CHz2) 5 CHz/CHa
N(ALlyl) CH, 4-CF3 4-CFy-Benzyl H/H
N{(Acetyl} | CH, 2, 4-CH; Isopropyl CH3/CH, CHo»




N (CH3) CH2 4-CF3 Hexyl 2-F 1 N(CHS3) (CH2) 2 4-Acetyl Isopropyl
2-CH3 2 (12) ORRab RdRe CH3 X CO02H Y 5 G Inthe formula, X, Y,
Ra, Rb, Rd, Re, and G are set forth in Table 21. - 34 - TABLE 21 XY R’
Rb Re/Re G CH2 CH2 2-OH, 4-CF3 Isopropyl H/H CH2 CH(CH3) CH2
4-CF3 Cyclopropylmethyl H/H S CH2 @H2-4-CF3 4-CF3-Phenyl H/H
C(CH3)2 CH2 CH2 2,4-C1 CH30CH2CH2 CH3/H 0 CH2 CH2 4-CH3
Heptyl H/H CH2 NH CH2 4-CF3 Isopropyl H/H S N (CH3) (CH2) 2 4-CF3
Isopropyl H/H CH2 CH2 CH2 4-CN Isopropyl H/H C(CH3)2 CH2 CH2
4-#285utyl Isopropyl C2H5/H 0 CH2 (CH2)3 4-CF30 Butyl-OCH2 CH3/CH3
é CH2 CH2 4-CF30 CH30 (CH2) 5 CH3/CH3 0 N(CH3) CH2 4-t-Butyl
Cyclohexyl CH3/CH3 0 N(C2H5),CH2 4-CF3Ff H3) 2CH (CH2) 5

CH3/CH3 0 N(AIl H2 -CF3-Benzyd N(Acetyl) CH2
2,4-CH3 Isopo 3 dH2 (13)Rb 32 COpH 5,
N

In the formula, X, Y, R? R”, R% and n are set forth
in Tables 19 and 20.

TABLE 19
X Y R® R" R® n
CHp CH, H Isopropyl 2-CHj 1
CH» CH» Z2-0H, 4-ClL Hexyl 2-CHs 1
CHs C(CH3)» 2,4-C1 Propyl 2~CHs 1
CH; CH (CH4) 4-CF'5 sec~Butyl 3-CHj 1
CHo CH{CyHs) 4-CF, tert-Butyl 3-CH;4 2
CHy | CH{Propyl) 4-CF4 Hexyl 2,6-CH;s 3
CH> {CHz) 2 4-CF4 Isopropyl 3-CH; 3
CHy {CHz) 2 4-CF5 Cyclopropyl 3, 6-CH; 3
CH» CH; 2-0H,4-CF;3 Isopropyl 2-C1 1
NH CHs 4-CF3 Isopropyl H 1




-0 S5n O Inthe formula, X, Y, Re, Rb, R, and n are set forth in Tables
22 and 23.-35-TABLE 22 X Y RaRb R n CH2 CH2 4-CF3 Isopropyl
2-CH3 1 CHZ CHZ 2-OH,4-Cl Hexyl 2-CH3 1 CH2 C(CH3)2 2,4-CI
Propyl 2-CH3 1 CHZ CH(CHS3) 4-CF3 sec-Butyl 3-CH3 1 CH2 CH(C2H5)
4-CF3 tert-Butyl 3-CH3 2 CHZ CH{Prapyh 4-CF3 Hexyl 2,6-CH3 3 CH2

(CH2) 2 4-CF3 Isopropyl 3-CH3 3 CH2 (CH2) 2 4-CF3 Cyclopropy!
3,5-CH3 3 CH2 CH2 2-OH,4-CF3 Isopropyl 2-C1 1 NH CH2 4-CF3
Isopropyl H 1 N(CH3) CH2 4-CF3 Isopropyl H1 TABLE 235 XY PaRb
Rc n N(CH3) CH2 4-CF3 Isopropyl 2-CH3 1 N(C2H5) CH2 4-CF3
Isopropyl H 1 N(Allyl) CH2 4-CF38BpfopyPH 1 N(Acetyl) CH2

2-OH,4-C1 Isopropyl H 3 N(CH3) CH2 4-CF3 Isopropyl 2-CH3 1 CH2

CH2 Llsopropyl Isopropyl 2.CRg.L CH2 CH2 4-GFS BUYIOCH2 2-GHE
SINTT T Z-A=Crou-Crou(CrZjJo Z=Croujr N (o) CrZz4=Cro TeXy I Z=F
1 N(CH3) (CH2)ZXd:Acetyl Isdprépyl 2-CH3 Psopropyl H 1
N {CHj3) CH, 4-Ct3 Izopropyl 2—-CHj 1
N {CzHs) CH, 4-CF, Isopropyl H 1
N(ALlyl) CHo 4-CF5 Isopropyl H 1
N{Acetvyl) CH; 2-CH,4-C1 Isopropyl H 3
CHj CHy 4-Isopropyl Isopropyl 2=-CF, 1
CHy CHy 4—CFy Butyl-0CH; 2~-CHs 3
NH CHp 4-CE50 CH30 (CH») 5 2-CH30 1
N (CH3) CH, 4-CF, Hexyl Z2-F 1
N {CH3) (CHs}» 4-Acetyl Isopropyl 2—CHjy 2
(12}
o R CHy
o N X~ TCOH
G

In the formula, X, Y, R® R®°, R% R®%, and G are set

forth in Table 21.




-36-(14) CH3 Rb X, _CO2H Ra\lIRdRe Y S G Inthe formula, X, Y,
Ra, Rb, Rd, Re, and G are set 5 forth in Table 24. TABLE 24 XY Ra Rb
Rd/Re G CH2 CH2 2-OH,4-CF3 Isopropyl H/H CH2 CH (CH3) CH2
4-CF3 Cyclopropylmethyl H/H S CH2 CH2 4-CF3 4-CF3-Phenyl H/H
C(CH3)2 CH2 CH2 2,4-Cl CH30GH282H2 CH3/H 0 CH2 CH2 4-CH3
Heptyl H/H CH2 NH CH2 4-CF3 Isopropyl H/H S N (CH3) (CH2) 2 4-CF3
Isopropyl H/H CH2 CH2 CH2 4-CN Isopropyl H/H C(CH3)2 CH2 CH2
4-t-Butyl Isopropyl C2H5/H 0 CH2 (CH2)3 4-CF30 Butyl-OCH2 CH3/CH3
CH2 CH2 CH2 4-CF30 CH30 (CH2) 5 CH3/CH3 0 N (CH3) CH2
4-t-Butyl Cyclohexyl CH3/CH3 0 Yfi5§ EH2 4-CF3 (CH3) 2CH (CH2)
5 CH3/CH3 0 N(Allyl) CH2 4-CF3 4-CF3-Benzyl H/H S_N(Acetyl) CH2

2,4-C)I(-|3 Isapropyl CH3/GH3 CH2 37 - (15) Re Rb 32 R4 /R® G
CH, CH, |2-0OH, 4-CFy Isopropyl H/H | CHp
CH{CHs) | CHp 4~-CF3y Cyclopropylmethyll H/H S
CH» CHsz 4-CFy 4-C¥3~Phenyl H/H C{CHs3)»
CHs CH» 2,4~C1 CH4OCH,CH> CHs/H O
CH» CH. 4-CHs Heptyl H/H CH,
NH CH, 4-CFy Isopropyl “H/H 3
N(CHs3) [{CHz)» 4-CF3 Isopropyl H/H CH,
CH, CH; 4~CN Isopropyl H/H C{CH3)»
CH, CHz |4-t-Butyl Isopropyl CoHs/H 0
CH» {CHz)4 4-CF30 Butyl-0CH; CH3/CH; CHs;
CHp CHa 4-C¥F50 CH4O (CHz) 5 CH3/CH; 0
N {CH3) CH, 14-t-Butyl Cyclohexyl CH3/CH; 0
N ({CyHs) CH» 4-CF5 (CH1y) Z_CH (CHz) s CH3/CH; O
N{Allyl) | CHs 4-CF5 4-CFy—-Benzyl H/H S
Ni{Acetyl)| CH; 2,4~CHs Isopropyl CH;/CH; CH,

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

in Tables 22 and 23.



S XY CO2H n o 6 In the formula, X, Y, Ra, Rb, Rc, and n are set forth 5
in Tables 25 and 26. TABLE 25 X Y'Ra Rb Rc n CH2 CH2 4-CF3
Isopropyl 2-CH3 1 CH2 CH2 2-OH,4-Cl Hexyl 2-CH3 1 CH2 C(CH3)2
2,4-Cl 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
Cyclopropyl 3,6-CH3 3 CH2 CH2 2-OH,4-CF3 Isopropyl 2-Cl 1 NH CH2
4-CF3 Isopropyl H 1 N(CH3) CH2 4-CF3 Isopropyl H 1 - 38 - TABLE 26 X
Y R'"Rb R n N(CH3) CH2 4-CF3 Isopropyl 2-CH3 1 N(O2H5) CH2 4-CF3
Isopropyl 2-CH3 1 N(Allyl) CH2 4:&E3%sépropyl 2-CH3 1 N(Acetyl) CH2
2-OH,4-Cl I1sopropyl 3-CH3 3 CH2 CH2 4-Isopropyl Isopropyl 2-CF3 1

CH2 CHI2 4-C§3 Butyl-OCH2 2-CH3 3 NH 24-CF30 C (CHZ)n5
2-CH3G-1-NA(CH3)-CH2-4-CF3-Hexyl-2-F - N(EH3{EH2) Z4-Acetyl

Isagropyl 2-CEl3,2 (16) Rbi SEES, Isopropyl 2=-CHj 1

CHsy CH, 2-0H,4-C1 Hexyl 2~CHs 1

CH, C{CH3)» 2,4~C1L Propyl 2-CH;, 1

CH, CH (CH3) 4-CF, sec-Butyl 3-CHj 1

CH, CH{C»Hs) 4-CFy tert-Butyl 3-CHy 2

CHy |CH({Propyl) 4-CFy Hexyl 2,6-CHs 3

CHy {CHs} 5 4-Ch5 Isopropyl 3=-CH, 3

CHy (CH,) 4-CFs cyelopropyl | 3,5-CH; | 3

CHy CHo 2-0H, 4-CF4 Isopropyl 2-CL 1

NH CH, 4-CF, Isopropyl H 1

N {CHj) CH; 4-CF, Isopropyl H 1

TARBLE 23

X Y R* ‘R® R® n

N {CHs) CH, 4-CF5 Isopropyl 2-CH; 1

N{CzHs) CH» 4-CF4 Isopropyl H 1

N(Allyl) CHa 4-CF4y Isopropyl H 1

N {(Acetyl) CH, 2-0H, 4-C1 Isopropyl H 3

N (CH3) CH» 4-CF4 Iscpropyl 2-CHs 1

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

CH, CH, 4-CFs But y1-0CH; 2-CHs 3

NH CHo» 4-CF;0 CH30O (CHaj s 2-CH30 1

N {CHj3) CHj 4-CF4 Hexyl 2-F 1

N (CHsz} (CHs)» 4-Acetyl Isopropyl 2~CHjy 2




5

Re Rd Re ax S C02H 5 G In the formula, X, Y, Ra, Rb, Rd, Re, and G are

set forth in Table 27. - 39 - TABLE 27 XY R" Rb Rd/Re G CH2 CH2
2-OH,4-CF3 Isopropyl H/H CH2 CH(CH3) CH2 4-CF3 Cyclopropylmethyl
H/H S CH2 CH2 4-CF3 4-CF3-Phenyl H/H C (CH3) 2 CH2 CH2 2,4-C1
CH30CH2CH2 CH3/H 0 CH2 CH2-4-GK3-Heptyl H/H CH2 NH CH2
4-CF3 Isopropyl H/H S N(CH3) (CH2) 2 4-CF3 Isopropyl H/H CH2 CH2
CH2 4-CN lIsopropyl H/H C(CH3)2 CH2 CH2 4-t-Butyl Isopropyl C2H5/H
0 CH2 (CH2) 3 4-CF30 Butyl-OCH2 CH3/CH3 CH2 CH2 CH2 4-CF30
CH30(CH2)5 CH3/CH3 0 N(CH3) CH2 4-t-Butyl Cyclohexyl CH3/CH3 0
2H5) CH2 4-CF3 (CH3) 2CH (CH2) 5 CH3/CH3 0 N(Allyl) CH2 4-CF3
4-CF3- Benzyl HHS N(Acetyl) CH2 2,4-CH3 Ispp opyl CH3/CH3 CHz

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

TABLE 24
X Y R® RP R%/R® G
CH» CH, |2-0H,4-CFy Iscpropyl H/H CHs
CH (CH3y) CH, 4-C¥H5 Cyclopropylmethyl H/H S
CH; CHs 1-CF5 4-CF3~Phenyl H/H C({CHs)»
CH; CH, 2,4~C1 CH3OCH,CH, CH3/H O
CHs, CH; 4-CHj Heptyl H/H CH,
NH CHp 4-CFy Isopropyl H/H S
N (CH3) {(CHz) » 4-CF5 Isopropyl H/H CH;
CH, CH» 4-CN Isopropyl H/H C(CH3) 5
CH, CH, |4-t-Butyl Isopropyl CoHs/H 0
CHs {CHsz) 3 4-CF30 Butyl-0OCH, CHz/CH; CH»
CH» CH, 4~-CF30 CH30(CHa) 5 CHs/CH;s C
N (CH3) CHy, |4-t-Butyl Cyclohexyl CH3/CH, 0
N {C,Hs) CH» 4-CF5 (CHs) 2CH{(CHz) 5 CHs/CH, 0
N{Allyl) CH, 4~CF, 4-CF3-Benzyl H/H S
N{Acetyl)] CH, | 2, 4~CH; Isopropyl CH;/CH; CH,




XY RaRbRcn CH2 CH2 H Isopropyl 2-CH3 1 CH2 CHZ 2-OH,4-Cl
Hexyl 2-CH3 1 CHZ C(CH3)2 2,4-C1 Propyl 2-CH3 1 CH2 CH(CH3)
4-CF3 sec-Butyl 3-CH3 1 CHZ 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 Cyclopropy!3,6:€H3 3 CH2 CH2 2-OH,4-CF3
Isopropyl 2-C1 1 NH CH2 4-CF3 Isopropyl H1 TABLE 295 XY Ra Rb
Rcn N (CH3) CH2 4-CF3 Isopropyl H1 N(CH3) CH2 4-CF3 Isopropyl
2-CH3 1 N (C2H5) CH2 4-CF3 Isopropyl H1 N(Allyl) CH2 4-CF3
Isopropyl H 1 N(Acetyl) CH2 2-OH,4-Cl Isopropyl H 3 CHZ CH2
4-4sepropyl Isopropyl 2-CF3 1 CH2 CHZ 4-CF3 Butyl-OCH2 2-CH3 3 NH
CH2 4-CF30 CH30(CH2)5 2-CH30 1 N(CH3}'CHg 4-CF3 Hexyl 2-F 1
8pCH3 Ftb X CO2H
e, and G are set

Y
X~ T COH

In the formula, ¥, ¥, R%® RP°, R and n are set forth
in Tables 25 and 26.

TABLE 25

X Y R? R® R° n
CH, CH; 4-CkF3 Isopropyl 2-CH, 1
CH- CH- 2-0H, 4-C1 Hexvyl 2=CHs 1
CHy C(CHs) 2 2,4-C1 Propyl 2-CHj 1
CH» CH {(CHs3} 4-CF4 sec-Butyl 3-CH; 1
CHy CH (CyHs) 4-CF, tert-Butyl 3-CH; 2
CH, |CH{Propyl) 4-CF;5 Hexyl 2, 6~CHs 3
CH» (CHy) » 4-CT> Isopropyl 3-CHs 3
CH; {CH3) - 4-CF, Cyclopropyl 3, 6-CHj 3
CH, CHy 2~0H, 4-CF5 Isopropyl 2-C1 1
NH CH, 4-CF4 Iscpropyl H 1
N {CHa) CH;, 4-CF, Iscopropyl H 1




5 forth in Table 30. TABLE 30 X Y Ra Rb Rd/Re G CH2 CH2 2-OH,4-CF3
Isopropyl H/H CHz CH(CH3) CH2 4-CF3 Cyclopropylmethyl H/H S CH2
CH2 4-CF3 4-CF3-Phenyl H/H C(CH3)2 CH2 CH2 2,4-C1 CH30CH2CH2
CH3/H 0 CH2 CH2 4-CH3 Heptyl H/H CH2 NH CH2 4-CF3 Isopropyl H/H
S N(CH3) (CH2)2 4-CF3 Isopropyl H/HEH2 CH2 CH2 4-CN Isopropyl
H/H C(CH3)2 CH2 CH2 4-t-Butyl Isopropyl C2H5/H 0 CH2 (CH2)3
4-CF30 Butyl-OCH2 CH3/H CH2 CH2 CH2 4-CF30 CH30 (CH2) 5
CH3/H 0 N(CH3) CH2 4-t-Butyl Cyclohexyl CH3/H O N (C2H5) CH2
4-CF3 (CH3) 2CH (CH2) 5 CHB/C;EL%QEN lyl) CHz 4-CF3 4-CF3-Benzyl
H/HS N(Acetyl) CH2 2,4-CH3 Isopropyl CH3/CH3 CH2 - 42 - (19) N Rb

XICO2H Ra\N\6 oY 5nRcinthe formula, X.Y,Ra,Rb, R ,andn are
set fggth 5in T@bles 31 angaSZ. TABLE 31 )&b( Ra Rb|Rc n H2 CH2 0
A-CF3tsopropyt 2=CH3 1T CH2 CHZ 2-OH4-CliHexyl2-=CH31
N {CH3) CH, 4-CF, Isopropyl 2-CHs 1
N (CsHs) CH, 4-CF4 Isopropyl Z2-CHsz 1
N{ALlvyl) CH; 4-CF4 Isopropyl 2-CH; 1
N (Acetyl)| CH; 2—0OH, 4-C1 Isopropyl 3-CHs 3
CH; CH, {4-Isopropyl Isopropyl 2—CF; 1
CH» CHa» 4-CF4 Butyl—-CCH, 2-CHs 3
NH CH» 4-CF10 CH30 (CHy ) 5 2~CHA0 1
N {CH5) CH, 4-CFy Hexyl 2~F 1
N (CHjz) (CHz)2: 4-Acetyl Tsopropyl 2-CH; 2
(16)
b
R CHs
Ra\%\ N/ \ RI R
AN
e S X~ “Co.H
G

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




CH2 C(CH3)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 3 CH2 (CH2) 2 4-CF3 Isopropyl 3-CH3 3 CH2
(CH2) 2 4-CF3 Cyclopropyl 3,6-CH3 3 CH2 CH2 2-OH,4-CF3 Isopropyl
2-C11 NH CH2 4-CF3 Isopropyl H1343- TABLE32 XYRaRRnN
N(CH3) CH7 4-CF3 Isopropyl H1 N(CH3) CH2 4-CF3 Isopropyl 2-CH3 1
N (C2H5) CH2 4-CF3 Isopropyl H 1 N(Allyl) CH2 4-CF3 Isopropyl H 1
N(Acetyl) CH2 2-OH,4-C1. Isopropyl H 3 CH2 CH2 4-Isopropyl Isopropyl

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

P

33 NH CH2 4-CF30
Hexyl 2-F 1 N(CH3) (CH2)2

4-Acetyl Isopropyl 2-CH3 2 (20) CH3 Rb X, COZH Ra\WNNRdRey5
G Inthe formulg, Xj Y, RgR", Rd, Re, and Ggare set forth igiJable 33.5
44-5é25Lt‘i%H2 2-0H, 4-CF5 Isopropyl H/H CH,
CH (CH3) CH, 4-CF, Cyclopropylmethyl| H/BE S
CH»z CH, 4-C¥y 4-CE3-Phenyl H/H |C{CH;3);
CH, CH, 2,4-C1 CH;OCH-CH, CHy/H 0
CH, CH, 4-CHjy Heptyl H/H CH»
NH CH; 4-CFy Isopropyl H/H S
N {CHz) {CH:) 4-CF4 Isopropyl H/H CH,
CH, CH, 4-CN Isopropyl H/H (C(CHj}»
CH CH, | 4-t-Butyl Isopropyl CoHs/H O
CH: (CHz2) 5 4-CF50 Butyl-0CH, CH3/CH;:  CH;
CH; CH, 4-CF30 CH30O (CHz) 5 CH3/CHj 0
N (CHj3) CH, | 4-t-Butyl Cyclohexyl CH3/CH, 0
N{CyHs) CH; 4-CF, {CH3) 2CH{CHz) 5 CH3/CHs G
N(Allyl) | CH; 4~CF4 4-CFy-Benzyl H/H
N (Acetyl)| CH; 2,4-CH; isopropyl CH3/CH3s| CH»
{17)

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




XY RaRb Rd/Re G CH2 CH2 2-OH,4-CF3 Isopropyl H/H CH2 CH(CH3)
CH2 4-CF3 Cyclopropylmethyl H/H S CH2 CH2 4-CF3 4-CF3-Phenyl H/H
C(CH3)2 CH2 CH2 2,4-C1 CH30CH2CH2 CH3/H 0 CH2 CH2 4-CH3
Heptyl H/H CH2 NH CH2 4-CF3 Isopropyl H/H S N (CH3) (CH2) 2 4-CF3
Isopropyl H/H CH2 CH2 CH2 4-CN I€dpropyl H/H C(CH3)2 CH2 CH2
4-t-Butyl Isopropyl C2H5/H 0 CH2 (CH2) 3 4-CF30 Butyl-OCH2 CH3/CH3
CH2 CH2 CH2 4-CF30 CH30(CH2)5 CH3/CH3 0 N(CH3) CH2 4-t-Butyl
Cyclohexyl CH3/CH3 0 N(C2H5) CH2 4-CF3 (CH3) 2CH (CH2) 5
CH3/CH3 0 N (Allyl) CH2 4-CF3 %% %R zyl HIH'S N(Acetyl) CH2
2,4-CH3 Isopropyl CH3/CH3 CH2 % % -N\ NNH aA~nGR2 51In
the formula, A, R1, R2, m, n, and G are set forth in Tables 34 and 35. - 4

-TABLE 34 ARIRZmMnG Rrs4-CF32-CH8210|PrS 4€EF3 24CH3 2
lé)Hg CH; H Isopropyl 2-{Hs 1
CH, CH; 2-0H, 4~C1 Hexyl 2-CH; 1
CH; C{CH3)» 2,4-C1 Propyl 2-CH; 1
CH; CH (CH3y) 4-CF3 sec—Butyl 3-CHs5 1
CHay CH {CyHs) 4-CF4y tert—-Butyl 3-CHs 2z
CH, 1CH(Propyl) 4-CF3 Hexyl 2, 6-CH; 3
CH, (CHz) 5 4~CF5 Iscpropyl 3-CH; 3
CH, (CHz) » 4-CF4 Cyclopropyl 3,6-CH; 3
CH» CHo 2-0H, 4-CF, Isopropyl 2-Cl 1
NH CH, 4-CF4 Isopropyl H 1

TABLE 29

X Y R? R® R® n
N (CHs) CHsy 4-CFy Isopropyl H 1
N {CHj) CHsy 4~-CEy Tsopropyl 2-CH; 1
N{CzHs) CH, 4-CF5 Isopropyl H 1
N{(Allyl) CH, |  4-CF, Isopropyl H 1
N(Acetyl) CH, 2-0H,4-C1 Isopropyl H 3
CHz CHy 4-Tsopropyl: Isopropyl 2-CF5 1
CH, CH, 4-CF5 Butyi-0OCH, 2—CH; 3
NH CHs 4-CEF30 CH30 (CHp) s 2-CH50 1
N (CHs) CHs 4—-CF3_ Hexyl 2-F 1
N {CHz)} (CHy) 2 d-Acetyl Isopropyl 2—-CHj 2




Pr4-CF3 2-CH3 31 CH2 PrO4-CF32-CH3210 PrN 2-OH,4-Cl
3-CH3210 PrN ,NXL4-CF33-CH3220 PrN-N4-CF32,6-CH3230
46 - TABLE 35 AR1 R2mn G cyclopropyl S 4-CF32-CH3310 PrS
4-CF3 2-CH3 2 10 t-butyl 4-CF3 2-CH3 2 1 CH2 sec-butyl O 2-OH,4-ClI
3-CH3 310 isopropyl O I N 4-CH3343H3 110 2-methoxyethyli N ~N
4-CF3 3-CH3 2 0 isopropyl N-N

(18)

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

TABLE 30
X Y R? R” RY/R® G
CH, CH, 2-0H, 4-CF5 Isopropyl H/H CH;
CH(CH3) CH, 4-CFy Cyclopropylmethyl H/H 3
CH, CH; 4-CF5 4-CF;-Phenyl H/H |C(CH;3),
CH; CH» 2,4-C1 CH30CH,CH, CHs/H O
CH, CH; 4-CH; Heptyl H/H CHp
NH CH, 4-CFHy Isopropyl H/H S
N(CHs) | (CHa)» 4-CFy Isopropyl H/H CHa
CH- CH, 4-CN Isopropyl H/H C{CH3):
CH, CH, 4-t-Butyl Isopropyl C,Hs/H 0
CH, (CH,) 5 4=CF50 Butyl-0OCH, CH./H | CHs
CH, CH-» 4-CF50 CH30 (CHz) 5 CH3/H 0O
N {CHa) CH, 4~t-Butyl Cyclohexyl CH3/H
N (CpHs) CH, 4-CF3 {CH3) 2CH(CHp} 5 CHs/CHs 0]
N(Allyl) CH> 4-CFy 4 -CF3-Benzyl H/H 5
N{Acetyl}] CH; 2, 4-CHj Isopropyl CH3/CHs| CHy




4-CF3 2,6-CH3 20 (22) R1 COZH " QAZ (CH=CH) 5 G Rz In the
formula, A, R1, R2, n, and G are set forth in Tables 36 and 37. - 47 -
TABLE 36 AR1 R2 n G isopropyl S 4-CF3 2-CH3 1 0 isopropyl s 4-CF3
2-CH3 1 0 isopropyl O 4-CF3 2-CH3 2 CH2 isopropyl O 4-CF3 2-CH3 2
0 isopropyl O\ N 2-OH,4-C1 3-CH3 24@ isopropyl N N 4-CF3 3-CH3 20
isopropyl N-N 4 CF3 2,6 CH320-48 - TABLE 37

{19)

In the formula, X, ¥, R® R, R% and n are set forth
5 in Tables 31 and 32.

TABLE 31

X Y R? R” R | n
CH; CH» 4-CF5 Isopropyl 2-CHjy 1
CHa CH; 2-CH, 4-Cl Hexyl 2-CH; | 1
CH, C (CHj3) » 2,4-C1l Propyl 2-CH; | 1
CH; CH {CHy} 4-CF5 sec~Butyl 3-CHs 1
CH, CH (CyHs) 4-CF5 tert-Butyl 3-CH; 2
CHs CH({Propyl) 4-CF5 Hexyl 2,6-CHzl 3
CH» {CH:}» 4-CFy Isopropyl 3-CHs 3
CH, (CHp) 2 4-CF; Cyclopropyl |3,6-CHs| 3
CH; CH; 2-0H, 4 -CF; Isopreopyl 2-C1 1
NH CH; 4-CFy Isopropyl H -1




ARiR2n G cyclopropyl S 4-CF3 2-CH330 PrS4-CF32-CH320
t-butyl 4-CF3 2-CH3 2 CHZ sec-butyl O 2-OH,4-C1 3-CH3 3 0 isopropyl
O N 4-CH3 3-CH3 1 0 2-methoxyethyl N- ~N Z 4-CF3 3-CH3 2 0
isopropenyl N-N 4-CF3 2, 6-CH3 2 0 The pharmacological effects of the
invention are de- 5 scribed below. FheiRPAR activating effect of the
compound of the invention was determined by the following method:. A
receptor expression plasmid (pSG5-GAL4-hPPAR(x ory or 6 (LBD) ), a
luciferase expression plasmid (MH100x4-TK- 10 Luc), and a
(3-galactosidase expression plasmid E(ECV% -(3 GAL) are transfected into
CV-1 cells (ATCC) (Kliewer, S.A. 4t 41-{1992) Nature, 358: 771-774).
After the gene transfer is conducted by utilizing a lipofection reagent - 49

Lipofe.gtamine ZOQQ, Invitrogerﬁa it is incubategbfor about 40 kours in the
presence-of-arompotngtobe
N {CHs} CH; 4-CFy Isopropyl H 1
N (CHj) CH» 4-CF5 Isopropyl 2~CH,
N{CoHs) CH» 4-CFy Isopropyl H 1
N{(Allyl) CH; 4-CF4 Isopropyl H 1
N {Acetyl) CH, 2-0H,4~Cl | Isopropyl H 3
CHz CH, |4~Isopropyll Iscpropyl 2-CF; i
CH» CHy 4-CHy Butyl-0CH, 2-CHs 3
NH CHs 4-CF30 CH30 (CHy s 2-CH3C 1
N {CH3) CH- 4-CF5 Hexyl 2-F 1
N (CH3) (CH2) 4 d-Acetyl Isopropyl 2—CH> 2
(20}

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



tested. The luciferase activity and (3-GAL activity are measured on the
soluble cells. 5 The luciferase activity is calibrated by the (3-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-5013%6 for PPARS is set to 100% to
determine EC53 10 (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 15 transcription of PPARS, as i
described above, the compounds represented by the formula (1), (11), and

in Tables 38 and 39. Asis

) ar§ stronq PI?IAR[S ago gsts A medlcameﬂt3 of the PPi)i nlst of G
hc pICDCIIL II VCIILIU 1 Ib CIICbLIVC UI I.I CG.LIIICIIL UI |JIU|JIIy CU\ID UI UID' LG
paseSmediated iy PRARS, Theidiseaseksincludeshyperlipi defnis, CH,
_jyalm((i/;gli tl)l/&%r:ck Ioleft%rgleml hé/fertrlg gb? erlgﬁm a, I:Q}‘H 5
STCTUITTIIIA, I_LJI_ IIyPCIL;I U CD' LCIUICIIIIQ ATTU/ul | iy
hon-ctidlesterol€mia, |VLBEOYperpro- téirisraial dysligoproteinénia, |C (CHs) »
apollragprotem %hhypopio 4’25th|nem|a %59%8?9@1%85'5 d's?éﬁg/?f alterl%
bIUIUDID, UIDCGDC UI baIUIUVGDbuI( I DyDLCIIID CTITOTovdadsiuidl Uls= TdotT,
periphéral circulakory | disdasgimetabolic syisvomie, syndromé X obesit{H:
ncludl{ﬂ_g inte n%kprg ans ;atct%aee dlabetfg E)\ép r iycemla mg%n o
CbIDLaIIbC III pallcu 3y U ygractusc o CIaIIbC IIprIIIIbUIIIIIbI I, Uidbctuv
cormdlités tion,( Calrdiaic insuffi€iency, cardiacirfamction, cardiofimyopathyGHs
1yper(1:%n5|on fa&){ Ilver,ﬂﬂﬁ')pﬁcoh D|IC fa%okbep{%litfli, thro nbu1§iyﬁlzheagr(18ﬁ3) ,
JIDCGDU et UCQCII,IQLIVC
CHa CH, 4-t-Butvyl Isopropyl CoHs/H 0
CHg (CHz) 3 4—CF3O But yl‘““OCHg CH3/CH3 CHz
CH, CH; 4-CF30 CH50 (CHz) 5 CHs/CHs O
N (CHjs) CH; j4-t-Butyl Cyclohexyl CHs/CHa, o}
N {CzHs) CH, 4-CFy {CH3} 2CH(CH3z) s CH3/CHs C
N{Allyl) | CH, 4~CF, 4-CF3~Benzyl H/H S
N{Acetvyl) CHa 2,4-CHs Isopropvyl CH3/CHs CH,
(21}

In the formula,

in Tables 34 and 35.

A, RY,

Rz,xn, n, and G are set forth




disease, demyelinating disease, multiple sclerosis, adre 35 nal
leukodystrophy, dermatitis, psoriasis, acne, skin ag - 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 5 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. 10 The compound can be granulated in ordinary manners
for the preparation of pharmaceuticais-For thstance, the compound can
be processed to give pellets, granule, pow- der, capsule, suspension,

injection, supposit%ry, and the like. 15|For ti%{el preparation,of these

Annritinala

n G

nancadditivvec. duech - as vahiel fed

harm ardi e _dicdinteauatad
riarrrmue e ultivalo, urut ||u.|y ATUTOVC O UCTITASVCTIICIC O, UIQIIILCHIQLUIQ,

binders, lubricants, Pers, and diluents| can be used. As the veh|- cles,
lactose, D-maﬁl, rystalline cellulose and glu- cose can be mentjoned.

Further, there-ca ntioned 20 starch4a_r1§1503arboxyin%tﬁylcellylosp O

atcium(CMC-Ca) as ghedisintegratofs;, magnesiuTn Stearate and talcas
the lubri- cants, apd jydroxypropylcellulose (HPC), gelatin and
polyvinylpyrrolidghe {PVP) as the binders. The compound of the invention

can be adminiSterggt'to 25 an adult generallydr-an amowd:of 0.12ngtoi ©

100 mg a day by paremteral administration and 1 mg to 2,000 mg ajdayj

by oral administratieq. The dosage can be adjusted in consideration of
age and conditiaris ofithe patient.
0 A-CFs 2—-CH; 311 CH
Pr
N
Pas
O 4—-CFq 2-CH; 2 1 O
Pr
O’ﬁ\
L)
N 2-QH, 4~C1 3~CHj 211 0
Pr
/
—N 7 4-CF; 3-CH; | 2|2 O
P '
N—N

i
/k)\ 4-C¥s | 2,6-CHs | 23] 0




The invention is further described by the following 30 non-limiting

examples. Examples Example 1

3-[4-[3-[4-Hexyl-2-(4-methylphenyl)thiazol-5 35

yl]propionyl]-2-methylphenyl]propionic

acid - 51 (1)

4-Hexyl-2-(4-methylphenyl)thiazole-5-qarboaldehyde
[4-Hexyl-2-(4-methylphenyl)thiazol-5-yllmethanol (500 mg, 1.727 mmol)
was dissolved in anhydrous methylene 5 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. Dieth§F8ther@0 mL) and Silica gel

(Wako-gel, C-300HG, 2 g) were added to the mixture. The 10 resulting

mxture was further stlrred at room temperature for 10 minutes.[The
CQ\;LIUII IIII/\LUIU \IVGO I Itratc LIIIGI\JuII ;ass llgﬁir. I D roﬁijllo ‘A gm n G
washed with th F e he solvent was removej from the obtaiped
filtrate under /ed§ced pressure The optained residue was purified 15 by
silica gel ¢ atography with hexgn@/}_gthyl aogtzgg (8: l,3v Vit o
give the desired compgpna (326 my) as white crystatiine pruuu ct(yretd
700). 1H NMR (C ,400MHz):5= 0.89(3H,t,J=7HZz), 20 1.3-1.4(6H,m),
1.8-1.9(2H,m), a1 H,s), 3.09(2H,t,J=7Hz), 7.27(2H,d,J=8Hz), 25
7.90(2H,d,J=8Hz),'s 4-CF3 2-CH; 12111 ©
t-buty!
/N
S 4-CFy 2-CH; | 2|1 CH,
sec-butyl
N
st
O 2-0OH,4-C1 3~CHs 311 C
isopropyl
O
A
N 4-CHs 3-CH; 11/1. 0
2-methoxyethyl
INWw
—~N # 4-CF, 3-ciy; |22 o
/isopropyl
N—N
/
/k)\ 4-CF; | 2,6-CH; |2 ]3| o

R1
\ - COH
©\A/ (CH=CH), W/
G R?

In the formula, A, R,
Tables 3¢ and 37.

R?, n, and G are set forth in




10.08(1H,s). (2) Methyl 3-(4-acetyl-2-methylphenyl)-2-bromopropionate
1-(4-Amino-3-methylphenyl)ethanone (1.70 g, 11.39 30 mmol) was
dissolved in methanol (15 mL)-acetone (38 mL). The solution was cooled
to 0C. 48% Hydrobromic acid (5.15 mL, 45.56 mmol) was dropwise
added to the solution for 1 minute.-A galution of sodium nitrite (943 mg,
13.67 mmol) in water (1.8 mL) was further added to the solu 35 tion. The
mixture was stirred at the same temperature for - 52 30 minutes. The
mixture was left to room temperature. Methyl acrylate (7.23 mL, 80.30

mmol) and copper(l) oxide (117 mg
resulting mixture was stirred at 401

were added to the mixture. The
630 fhinutes. The solvent was re 5

moved under reduced pressure. Ice-cold water (150 mL) was added to

the residue. The m%igdure was neutralized Witﬁl ammpnia water, arg}d G
virantedaanthh atlbnl anatatas Tl Ay it~ It vatach aarn e adaanth
AlUAclTU VVI.l.II Cllyl %bc{%ﬂ.lﬁ. .I e U= gaimc |ayc‘| WAS Wasiicu ViLlt

saturated brln@\1 and dfied’ with anhydrous sodium sulfate. The solvent

was removed %0 upder reduced pressure to give the desired compdund
2.79 9) a{ﬁgvﬁ\u‘(yield 820). 1H NMR(CPE13,400MHK7):5=| 1 | o

2. AT(3H,S); 258 (3Hi&prdmi3-33(IH,dd,J=7,I5HZ); 8-52(IH;dd,J=7,I5HZ)

3.74(3H,s), 4. 1,J=7Hz), 7.2-7.9(3H,m). 20 (3)

3-(4-Acetyl-2- ethyl henyl)acrylic acid

S 4-CF5 2-CH; 1 0
isopropyl
3
0 4~CFy 2-CHj 2 | CHp
isopropyl
N
g
0 A-CFy 2-CHs 2| ©
isopropyl
O
A
N 2-0H, 4-C1 3-CHs 2 O
isopropyl
N==
/
—N A 4~CF; 3-CHy | 2] ©
/Esopropyl
l/\lmN
/&)\ 4-CF; 2,6-CHy | 2| ©




10

The obtained methyl 3-(4-acetyl-2-methylphenyl)-2- bromopropionate
(2.799g, 9.33 mmol) was dissolved in methanol (80 mL) . The solution was
cooled to 5C. Sodium 25 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 to rooh® temperature, and acidized with
1IN hydrochloric acid. Water (50 mL) was added to the mixture. The
mixture was extracted with 30 chloroform. The organic layer was dried
with anhydrous sodium sulfate. The solvent was removed under reduced
pressure to give 657 mg of the de,%i%%g‘go'gi]pound as yellow crystalline
product (yield 340). 1H NMR(CD30D,400MHz):5= 35 2.49(3H,s), - 53 -
59(3H,s), 6.49(1H,d,J=16Hz), 7.73(1H,d,J=8Hz), 7.8-7.9(3H,m), 5
7.97(1H,d,J=16Hz), (4) Methyl 3-(4-acetyl-2-methylphenylyacrylatg The,
pbtained 5-(4-acet)gyéag}gwyiphenyi) acrylicacid (6 T3
was dissolvedyjn-methanol (20 mL). 10 Concentrated sulfuric acjd (250 L)
vas addedpjggglution. The mixture was refluxed for 2 hours, apd
cooled to roomgtémperature. Water (50 mi)-was added t@ the solu-tion.
Methanol was removeBrunder reduced pressure. The solution was
extracted with et cetate, washed with 15 saturated aqueous|sodium
bicarbonate solution and satu- rated brine. The organic layer wgs diied

with anhyvdrous sodium sulfate. The solveAtwas removed tdnder Feduded
-hutyl

288

sec-butyl

4-CFs 2-CHy 2 | CHy

2—0OH,4-C1 3-CH; 3 0

isopropyl
4-CH; 3-CHj 1 O
2-methoxyethyl
N”"
—N. A 4-CFs 3-CHy |2 ©
p isopropenyl
N

—N
Y

;

4-CFs 2,6-CH;y | 2 Q

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

The PPAR activating effect of the compound of the
invention was determined by the fcllowing methed:

A receptor expression plasmid (pSG5-GAL4-hPPARw or ¥
or 6 {LBD)), a luciferase expression plasmid (MH100x4-TK-
Luc), and a B-galactosidase expression plasmid (pCMX-B-
GAL) are transfected into CV-1 cells (ATCC} (Kliewer,

S.A. et al., (19%2) Nature, 358: 771-774). After the gene

transfer is conducted by utilizing a lipofection reagent
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_pressure. The obtained residue was purified by silica gel column

chromatography with hexane/ethyl acetate (9:1, 20 v/v) to give the desired
compound (665 mg) as yellow crystalline product (yield 950). 1H
NMR(CDC13,400MHz):5= 2.49(3H,s), 2.60(3H,s), 25 3.83(3H,s),
6.43(1H,d,J=16Hz), 7.62(1H,d,J=9Hz)} 97.7-7.8(2H,m),
7.96(IH,d,J=16Hz). 30 (5) Methyl
3-[4-[3-[4-hexyl-2-(4-methylphenyl)thiazol-5-
yl]propenoyl]-2-methylphenyllacrylate The obtained methyl 3-(4-acetyl-2
Iphenylacryla 0 0.916 mmol) was dissolved. 35 in
D e el Mitogun attpes S e FO°

Fotetuldlsiere £3a poweee Z00AR)) fas dddedtermiaisslution fe5 M
selutienl of Shidium weathexidedn amethaino) (1283 Nl 916 samoel)iwasi re

added to.the solution copled with ige while stirring. The mixture was

stirred 5 at the same temperature for 10 minutes. A solution (1 mL) of
4-hexyEBR 4 HEthypHeR§) Hidzole BrcarBoaiaehde bBStdited &F (H AL
Example ¢ (132 mg,10.458enmbijandanhyt drolistetrahydrofuraatwas undexr
%'Héé}{hé@%% 1%%%%@9@%&@&@%%@%@%@3 §ti§@dtwmlecens
Eoong i oo 0 B . e ganc oy s et goner,
presstire: Ofhelfesfchie WaS FéchstalliZediwithl Rekarieadg termine ECso
(see the below-mentioconed Examples 14 and 15).

In contrast to the description of Bicorg 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 PPARS 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, hyperchlolesterclemia, hypertriglyc-
eridemia, HDL hypocholesterclemia, LDL hypercholes-
terclemia 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 circulatery disease, metabolic syndrome,
syndrome X, obesity including internal-organs fat type,
diabetes, hyperglycemia, insulin resistance, impaired
glucose tolerance, hyperinsulinism, diabetic complica-
tion, cardiac insufficiency, cardiac infarction, cardic-
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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ethyl acetate to give the desired compound (185 mg) as yellow crystalline
product (yield 830). 15 1H NMR(CDC13,400MHz):5= 0.89(3H,t,J=7Hz),
1.3-1.5(6H,m), 1.7-1.8(2H,m), 2.41(3H,s), 20 2.53(3H,s),
2.93(2H,t,J=7Hz), 3.84(3H,s), 6.46(IH,d,J=I6Hz), 7.20(1H,d,J=I6HZz), 25
7.8-7.9(2H,m), 7.66(1H,d,J=8Hz), 7.87.9(4H,m), 7.99(IH,d,J=I6Hz),
8.02(IH,d,J=I6Hz). 30 (6) Methyl
3-[4-[3-[4-hexyl-2-(4-methylphenyl)thiazol-5-

yI]propionyI] -2- methylphenyl]prop ionate The obtained methyl

[3 4 [-2-(4- me l)thlazol- -yl enoyl _
%hylg ]é{cn%éte % mg, %8 m %\{leg"s |séo véghr%% fypex
‘(f n%@%ﬁt’é@t%h%%@%?@(i Mll):%%tﬁéﬂﬁa ‘Hﬂ}rﬁfcla‘?boﬁf{?@n S
mgamadmmrm&tsottulm,n torcausec tapldacermeant ofdhyesogen tathesr,

0. Thesniiure was, stimed gl rpom.temperature for,3 peurs, The

reac%on 5 mixture was filtrated with Celite. The filtrate was con- centrated
QRGE etuTBE PHEsSifte Ofhe BtaiTat lesifire WAE Burfifit 6y siliéd et v9

celuarrchromatography with

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, inljection, 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-mannitel, crystalline cellulose and glu-
cose can be mentioned. Further, there can be mentioned
starch and carboxymethylcellulese calcium (CMC-Ca) as the
disintegrators, magnesium stearate and talc as the lubri-
cants, and hydroxypropylcellulese {HPC), gelatin and
polyvinylpyrroiidone (PVP) as the binders.

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

The invention is further described by the following

non~-limiting examples.

Examples

Example 1
-[4-[3~[4-Hexyl-2-{4d-methylphenvyl}thiazol-5-

vllpropiconyl]-Z2-methylphenyl ipropionic acid
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hexane/ethyl acetate (5:1, v/v) to give the desired com- pound (46 mg) as
colorless oil (yield 41%). 10 1H NMR(CDC13,400MHz):5=
0.88(3H,t,J=7Hz), 1.2-1.4(6H,m), 1.6-1.8(2H,m), 2.37(3H,s), 15
2.38(3H,s), 2.61(2H,t,J=8Hz), 2.72(2H,t,J=8Hz), 2.99(2H,t,J=8Hz),
3.2-3.3(4H,m), 20 3.68(3H,s), 7.19¢2H,H,J=8Hz), 7.23(1H,d,J=8H2z),
7.7-7.8(4H,m). 25 (7) 3-[4-[3-[4-Hexyl-2-(4-methylphenyl)thiazol-5-
yl]propionyl]-2-methylphenyl]propionic acid The obtained methyl
3-[4-[3-[4-hexyl-2-(4- methylphenyl)thiazol-5-yl]propionyl]-2-
methylphenyl]propionate (45 mg, 0.0915 mmol) was sus 30 pended in
ethanol (2 mL) and water (1 mLi Lithium hy- droxide monohydrate (12
rhy) 0. 27501y was adeRbi s tRE cstspehsion 2 The Taixfte retiixed
for 1 hour-EN=w:-drechilerie agidl (Shah),and iceseenled watemeX rg) were

the Mixdyr ym e C [ cet
?%gﬁgjré?omlc :IL g%%qwgglvggsh%gwt%%ﬁ%%&%&z%{v d%d%ﬁ%yg 2 %@E‘%g lene

nhydrou
Tihe sonént @\%%l?e%é\%@drﬁnd%e%‘a‘d@&@re&?ﬁemﬁe and
@btammmuéawasot@mryst@lhmd (With hegané ahttethylcaicetaterte gideled

8 the solution. The mixture was stirred at room Tempeara-
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 (CDCl3,400MHz) :&=

B9 (3H,t,I=THz),

.3-1.4(6H,m),

.8-1.9(2H,m},

.41 (3H,s),

L09{2HK,t,J=THz},

L27T{2H,d, J=8Hz)},

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

10.08{1H,s).

~] =1 N O

(2} Methyl 3-(4-~acetyl-Z-methylphenyl)~2-bromopropionate
l1-{4~Amino-3-methylphenyl)ethanone (1.70 g, 11.39
mmol) was dissolved in methanol {15 ml)-acetone {38 mlL).
The solution was cooled to 0°C. 48% Hydrobromic acid
(5.15 mL, 45.56 mmol) was dropwise added to the solution
for I minute. A solution of sodium nitrite (943 mg, 13.67
mmoi) in water (1.8 ml) was further added to the solu-~

tion. The mixture was stirred at the same temperature for
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desired compound (38 mg) as while crystalline product 5 (yield 870).
FAB-MS(m/e):478(M+1) 1H NMR(CDC13,400MHz):5= 0.88(3H,t,J=7Hz),
1.3-1.4 (6H,m) , 10 1.6-1.8(2H,m), 2.37(3H,s), 2.38(3H,s),
2.6-2.8(4H,m), 3.00(2H,t,J=8Hz), 15 3.1-3.3(4H,m), 7.19(2H,d,J=8Hz),
7.24(IH,s), 7.7-7.8(4H,m). 20 Examplé2 3-[4-[3-[3-Isopropyl-5-[4-
(trifluoromethyl)phenyl]thiophen-2-yl]propion I]-2- methylphenyl]propionic
acid 25 (1) 3-Isopropyl-5-[4-(trifluoromethyl)phenyl]thiophene-
2-carboaldehyde The subject compound was obtained in an analogous

nner to (1) of Example 1 from [3-Isopropyl-5-[4-
B D ARG St B 09518 eSS SiaTRe
Hrodugt Yaerszva H KMR(CHC18U00MHZ)ES 1289(6rRERIET HE), oxide
3.613.8(H.M)e 35 ZBTEH:S), thé -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) : &=

.41 (3H,s),

.58 (3H, s),

33{1H,dd, J=7,15Hz)},

.52 {1H,dd, J=7,15Hz),

T4 (3H,s),

.43 (1H,t,JdJ=THz),

LZ2=T7.9(3H,m).

~1 s W W W NN

(3} 3-{d-Acetyl-~Z-methylphenyl)acrylic acid

The obtained methyl 3-(4-acetyl~Z-methylphenyl)-2-
bromopropionate (2.79g, 9.332 mmol) was dissolved in
methanol (80 mL). The solution was coocled to 5°C. Scodium
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 te 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 sclvent was removed under reduced
pressure to give 657 mg of the desired compound as yellow
crystalline product (yield 34%).
'H NMR{(CD;0OD, 400MHz) : &=
2.49(3H, s),
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7.68(2H,d,J=8Hz), 7.77(2H,d,J=8Hz), 10.11(1H,s). 5 (2) Methyl
3-[4-[3-[3-isopropyl-5-[4
(trifluoromethyl)phenyl]thiophene-2-yl]propenoyl]-2- methylphenyl]acrylate
The subject compound was obtained in an analogous manner to (5) of
Example 1. 10 Yellow crystalline predact ¥ield 67% 1H
NMR(CDC13,400MHz):5= 1.32(6H,d,J=7Hz), 2.54(3H,s), 15
3.3-3.5(1H,m), 3.84(3H,s), 6.46(1H,d,J=16Hz), 7.3-7.4(1H,m),
7.6-7.9(8H,m), 20 8.00(1H,d,J=15Hz), 8.11(1H,d,J=15Hz). (3) Methyl
3-[4-43-E3tjsopyopy!-5-[4-

(érif { @eéhyﬁpfgﬁ thiophene-2-yl]propionyl]-2- 25

met Jpropionate The subject compound was obtained in an
Qnéﬁégjééﬁs drit¥étab(6) of Example 1. Pale yellow crystalline product
Yietd-58%(30 LiyNMR(CDC13,400MHz):5= 1.26(6H,d,J=7Hz),

%38(3H 8).q2 51 1)=8H2),

{4) Methyl 3-{4-acetyl-Z-methyiphenyl)acrylate

The obtained 3-(4-acetyl-Z-methylphenyl)acrylic acid
{657 mg, 3.22 mmol) was dissolved in methanol (20 mL}.
Ceoncentrated sulfuric acid (250 uL) 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 wiﬁh
saturated agueous scdium 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{CDCls, 400MHz) : &=
.49{(3H,s),
0(34,s8),
3{3H,s),
3{1iH,d, J=16Hz),
.02 (1H,d,J=%Hz),
LT-T7T.8{2H,m),
.96 (1H,d, J=16Hz) .

e e e B o T U5 B A A

{5y Methyl 3-[4-[3~[4-hexyl-2~(4-methylphenyl}thiazol-5-
yl]propenoyl}w2wmethylphenyl]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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2.99(2H,t,J=8Hz), 35 3.0-3.1(1H,m), 58 - 3.2-3.4(4H,m), 3.68(3H,s),
7.20(1H,s), 7.23(1H,d,J=8Hz), 5 7.58(2H,d,J=8Hz), 7. 64 (2H, d, J=8Hz)
, 1.7-7.8(2H,m) (4) 3-[4-[3-[3-Isopropyl-5-[4 10
(trifluoromethyl)phenyl]thiophene-2-yl]propionyl]-2- methylphenyl]propionic
acid The subject compound was obtaiméd+n an analogous manner to (7)
of Example 1. White crystalline product 15 Yield 79%
FAB-MS(m/e):488(M) 1H NMR(CDC13,400MHz):6= 1.25(6H,d,J=7Hz),
2.38(3H,s), 20 2. 67(2H t,J=8Hz), 3.01(2H,t,J=8Hz), 3.0-3.1(1H,m),

24%§4|-(|45Lﬁm%ﬁ ]17H§s%?25 7 %%\(1}}9‘(#2' 7, 58(%!)-5d ?Hzg,s added to
the solution. .5 M solution of sodium methoxide in
methancl (1.83 mL, 0.916 mmol) was added to the solutiocon
cooled with ice while stirring. The mixture was stirred
at the same temperature for 10 minutes. A solution (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 cooling 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 (yileld 83%).
'H NMR(CDCl;, 400MHz) : &=

.89 (3K, t,J=THz),
.3-1.5{(6H,m),
LI-1.8(2H,m),
1(3H,s),
3(34,s),
3(2H,t,J=THz),
4 (3H, 83,
(

6(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) .

Lo e e e A« R S I o S L O B )

(6) Methyl 3-[4-[3-[4-hexyl-2-{4-methylphenyl)thiazol-5-
yllpropionyli-2-methylphenyllpropioconate

The obtained methyl 3-[{4-[3«[4-hexyl-2- (4~
methylphenyl}thiazol-5-yl]lpropenoyl]-2-
methylphenyllacrylate (112 mg, 0.230 mmol} was dissolved
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30 Example 3 3-[4-[3-(5-Isopropyl-2-phenyl-4-oxazolyl)propionyl]-
2-methylphenyl]propionic acid - 59 (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-isopropyl-2-(2,4 5 dichlorophemd)oxazole-4-methanol. Pale yellow
crystalline product 1H NMR(CDC13,400MHz):b= 1.39(6H,d,J=7Hz),
3.72(1H,dq,J=7,7Hz), 10 7.37(1H,dd,J=2,8Hz), 7.55(1H,d,J=2H2z),
7.99(1H,d,J= 8Hz) 10 06(1H,s). 15 (2) Methyl

3-[4-[3-[5-is0 ro 4d| hIor o _
I‘E)xnéz%ﬁy prope yﬁ- -mel% Ipﬁ efa%rflate The sh]bjeclf com%guc’ngalla
WhdTobtainedrin a%%nmdga{@sm@%ﬁ@ﬁtot(s) BRExamplé 19forhtheause
@egai@esﬂaﬁé&@pr@@yhQdﬁoé;@:mm@roah@nww@@mle 4rearbraldehyde ang
eth 3-(4-acetyl- =2 eth h yhacrylat yellgw. cr e
pro 1|—a|1f\||\ﬁ§?8b 0 H%Q 5%% (Gehﬁ 36%% 7le%we2 5%%%% b5
@Jggizmedqﬂw Fi4bF 3 833N e%é(lwﬁJ hgy)t tLtrate 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(CDClsz,400MHz) :3=

.88 (3H,t,J=THz),

2=-1.4(6H,m),

.6=~1.8(2H,m},

.37(3H, s),

8(3H,s),

1(2H,t,J=8Hz},

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

.99 (24, t, J=8Hz),

.2-3.3{4H,m},

.68(3H, 9},

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

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

.7-7.8(4H,m) .

~dwd s W W N NN NN e O

(7} 3~[4-[3-[4-Hexyl-2-(4-methylphenyl}thiazol~-5-
yllpropionyl}~2-methylphenylipropionic acid

The obtained methyl 3-[4-[{3-[4-hexyl-2-{4-
methylphenyl)thiazol-5-ylipropionyl]-2-
methylphenyl]lpropionate (45 mg, 0.0915 mmol} was sus-
pended in ethanol (2 mL) and water (1 mbL}). 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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7.38(IH,dd,J=2,8Hz), 7.55(IH,d,J=2Hz), 30 7.66(1H,d,J=8Hz),
7.75(1H,d,J=15Hz), 7.80(IH,d,J=15Hz), 7.9-8.0(2H,m),
7.99(1H,d,J=16Hz), 35 8.01(1H,d,J=8Hz). 60 (3) Methyl
3-[4-[3-(5-isopropyl-2-phenyl-4-
oxazolyl)propionyl]-2-methylphenyliprépionate The subject compound
was obtained in an analogous 5 manner to (6) of Example 1 from the
methyl 3-[4-[3-[5-
isopropyl-2-(2,4-dichlorophenyl)-4-oxazolyl]propenoyl]-2-

hyl W la r i M 40 H
?*S‘%(}é‘ﬁhf ¥ %Cz% gen 9%?%%9%2@@‘ Jg{é%g o 39%” i 5)Went was

éeiﬁiﬁdddlﬁd??k&?%?%@?ﬁ%%ﬁz) %@ﬁtg)ﬂrﬁéo@%&éﬂ@mﬁs
7<3:7:54{8H M), 22T - %.9(2H m); 207 .8:811 @Ehim). @etate to give the
3cl44[3:(8- |§9@1 hg pt}?@y dé'p@;%)’i'*)@i@'%xustalllne product

i me&hc}/ %hﬁrsy propionic acid The subject compound was obtained in an
FAR- MS (m/e) 1478 (M+1)

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

0.88(3H,t,J=7Hz),
1.3-1.4(6H,m),
1.6-1.8(2H,m),
2.37(3H,s),
2.38(3H,s),
2.6-2.8(4H,m),
3.00(2H, £, J=8Hz),
3.1-3.3(4H, m),
7.19(2H,d,J=8Hz),
1.24(1H,s),
T.7-7.8{4H,m) .

Example 2
3-[4-[3-[3~Tsopropyl=5-[4~
(trifiuvoromethyl)phenyl]thiophen-2-ylipropionyl]-2-

methylphenyllpropionic acid

(1) 3-Isopreopyl-5-{4-{trifiuoromethyl)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-yllmethanol.

Pale yellow crystalline product

Yield 57%

'H NMR(CDCls, 400MHz) : &=
1.39{6H,d, J=7Hz},
3.6-3.8{1H,m),
7.37(1H, s8),
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25 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+l) 30 1H NMR(CDC13,400MHz):b=
1.30(6H,d,J=7Hz), 2.35(3H,s), 2.63(2H,t,J=7Hz), 2.9-3.1(4H,m), 35
3.17(1H,dq,J=7,7Hz), - 61 - 3.34(2H,tI=7Hz), 7.21(1H,d,J=8Hz),
7.3-7.5(3H,m), 7.7-7.9(2H,m), 5 7.9-8.1(2H,m). Example 4
3-[4-[3-[4-1sopropyl-2-[4 (trifluoromethyl)phenyl]thiazol-5-yl-]propenoyl]-2-
10 methylphenyl]acrylic acid The desired compound was obtained in an
analegaus apanrpear:tp,(5) of Example 1 from methyl 3-(4-acetyl-2-
m?gq,yg@@eryl)ﬁgmgt)e and [4-isopropyl-2-[4 15
trifluoromethyl)phenyljthiazol-5-ylJcarboaldehyde. Yellow crystalline
‘ExEMS(m/e):486(M+1) 1H NMR(CDC13,400MHz):5=

1.40(6H,d,J=7Hz), 20 2.56(3H,s), 3.4-3.5(IH,m),
(2) Methyl 3-{4-[3-[3-igopropyl-5-[4-
(trifluoromethyl)phenyllthiophene-2-yl]lpropenoyl]-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) : &=

.32 (6H,d,J=THz},
.54 (34,8,
.3-3.5{(1d,m),
.84 (3H,8),

.46 (1H,d,J=16Hz),
.3-7.4(1H,m),
.6=-T7T.9{(8H,m},
.00 (1H,d,J=15Hz},
.11(1H,d,J=15Hz}.

Q0 = W N

(3} Methyl 3-[4-{3~[3-isopropyl-5-[(4-~
{triflucromethyl)phenyl]thiophene-2-yllpropionyl!-2-
methylphenyljpropionate
The subject compound was obtained in an analogous
manner to (6) of Example 1.
Pale yellow crystalline product
Yield 58%
'H NMR(CDC1;,400MHz) : 3=
.26{6H,d,J=THz},
.38(3H, s),
.61 (2H, t, J=8Hz),
.99 (2H, t,J=8Hz),
LO-3.1{(1H, m},

[ N N A
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6.49(1H,d,J=16Hz), 7.28(1H,d,J=16Hz), 7.7-7.8(3H,m), 25
7.8-7.9(2H,m), 8.0-8.2(4H,m). Example 5 3-[4-[3-[4-Isopropyl-2-[4- 30
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]-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- 3B -
Isopropyl-2-[4-(trifluoromethyl)phenyl]thiazol-5-yl - 62 -
Jpropenoyl]-2-methylphenyllacrylic acid prepared in Exam- ple 4. White
crystalline product FAB-MS(m/e):490(M+1) 5 1H
BMMRECDLC18,400MHz):6= 1.33(6H,d,J=7Hz), 2.38(3H,s),
é'Gﬁé%@I}’Jz)SHZ)’ 3.00(2H,t,J=8Hz), 10 3.1-3.2(1H,m), 3.2-3.3(4H,m),
2 (1H,dj=7Hz), 7.64(2H,d,J=8Hz), 7.7-7.8(2H,m), 15
8.00(2t4h, 328Hz). Example 6 3-[4-[1-[2-[4-Isopropyl-2-[4
(triftaoromethybsheny)]thiazol-5-yl]ethyllvinyl]-2-
7.58(2H,d, J=8Hz},
7.64 (2H,d, J=8Hz},

7.7-7.8(2H,m) .

(4y 3-{4-{3-[3-Isopropyl-5-[4~

(trifluoromethyl)phenyllthiophene-2~yllpropionyl}-2-

methylphenyllpropionic acid
The subject compound was obtained in an analogous

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

FAB-MS (m/e) 1 488 (M)

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

.25(6H,d, J=THz},

.38 (3H, s},

.67{2H,t,J=8Hz},

.01(24,t,J=8Hz),

.0-3.1(1H,m},

.2=-3.4(4H,m},

L204{1H, s},

L24{(1H, s},

.58{2H,d, J=8Hz)},

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

LT=T.8{(1H, m},

TT{(1H,s).

B e B N 7 0% B O I AV AN

Example 3

3-[4-[3-(5-Isopropyl-2-phenyl-4-oxazolyl)propicnyl]-

2-methylphenyllpropionic acid
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20 methylphenyl]propionic acid (1) Methyl 3-[4-[1-[2-[4-isopropyl-2-[4-
(trifluoromethyl)phenyl] thiazol-5-yl]ethyl] vinyl] -2- methylphenyl]
propionate 25 Methyltriphenylphosphonium bromide (89 mg, 0.250 mmol)
was suspended in anhydrous tetrahydrofuran (3.5 mL) under nitrogen
atmosphere. The suspension was stirfe?l at room temperature for 30
minutes. A solution (1.5 mL) of methyl 3-[4-[3-[4-isopropyl-2-[4 30
(trifluoromethyl)phenyljthiazol-5-yl]propionyl]2- methylphenyl]propionate
(84 mg, 0.167 mmol) in anhydrous tetrahydrofuran was dropwise added

to the suspension. The, mjxture was stirred at the same temperature for
TS hours LA SaAad Aa1COU AR AN ES0en Wk drop 35
GAseoaddettorthe mixture. The mixture was extracted with - 63 ethyl

acetaterrlhesorgpnic: layehpaswashed with sattle sated byines; anddlieds
ith_anhydrous. sodi ulfate. The solventwas removed und rgQuced
e o o o wie §aﬁﬁ‘e o e o

ERrasgRIBHY Wit hdzanérefiiyraES@aieds: 1, viv) to give the desired
compobad 7@ aig)as paleyeldwioik: (yvieldB460). 1H
NMR{(EDEA3A00MHZ):65 .528(6H,d,J=7Hz), 10 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), 15 5.06(IH,s),
1.39(6H,d, J=7Hz),
3.72(1H,dq, 5=7, THz),

7.37(1H,dd, J=2, 8Hz),

7.55(1H,d, J=2Hz),

7.99(1H,d, J=8Hz),

10.06(1H,s) .

{2) Methyl 3—[4—E3—[5~féopropyl—2~{2,4—dichlorophenyl)~
4-oxazolyl]lpropenoyl]l-2-methylphenyl]acrylate

The subiject compound was obtained in an analogous
manner to (5) of Example 1 from the cbtained 5-isopropyi-
2-(2,4-dichlorophenyl}oxazole-4-carboaldehyde and methyl
3-({d-acetyl-Z-methylphenyl}acrylate.

Pale yellow crystalline product
'H NMR(CDCls, 400MHz) : 5=
.39(6H,d,J=7Hz},
52 (3H, s),
39(1H,dqg, J=7, THz},
83(3H,8), .
.46 (1H,d, J=16Hz),
38 (1H,dd, J=2,8Hz},
55{1H,d,J=2Hz),
€6 {1d,d,J=8Hz),
75(iH,d,J=15Hz),
.80 (1H,d, J=15Hz),
.9-8.0(ZH, m),
.99 (1H,d, J=16Hz},
.01(1H,d, J=8Hz).

Lo S L e L s L e ™ s TR 7S % S o B )
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5.31(1H,s), 7.13(1H,d,J=9Hz), 7.1-7.3(2H,m), 7.64(2H,d,J=8Hz), 20
8.01(2H,d,J=8Hz). (2) 3-[4-[1-[2-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyljthiazol-5-yl]ethyl]vinyl]-2- methylphenyl)propionic
acid 25 The desired compound was obtained in an analogous manner as
in (7) of Example 1. White crystalline groduct FAB-MS(m/e):488(M+l) 1H
NMR(CDCI3,400MHz):b= 30 1.28(6H,d,J=7Hz), 2.35(3H,s),
2.66(2H,dd,J=7,8Hz) 2.82(2H,dd,J=7,8Hz), 2.9-3.0(5H,m), 35
5.07(1H,s), - 64 - 5.32(1H,s), 7.1-7.3(3H,m), 7.64(2H,d,J=8Hz),
8.00(2H,d,J=8Hz). 5 Example 7 N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-N- methylglycine 10
(13 B-[4bprobyk 2 [4-(frifubtornetiphehy Rthidzony L —4 -
oxazolyl)propionyl]-2-methylphenyllpropionate

The subject compound was obtained in an analogous
manner to (6) cof Example 1 from the methyl 3-[4-[3-[5-
isopropyl-2-{2,4-dichlorophenyl) ~4-oxazolyllpropenoyl]-2-
methylphenyl]lacrylate.

Colorless oil
YH NMR(CDC1l;,400MHz) : 5=
.30 (6H,d, J=THz},
.35(3H,s),
.59(2H,t,J=THz),
.9-3.1(4H,m),
1T (1H, dg, =7, THz},
.36(2H,t,J=THz),
.67 (3H,s),
.20 (1H,d, J=8Hz},
.3-7.5(3H,m),
LI=1.9(2H,m),
.9-8.1(2H,m) .

e e B B S R S O N N

(4) 3-[4-i3-{5-Isopropyl-2-phenyl-4-cxazolyl)propionyl]-
Z2-methylphenylipropionic acid

The subiject compound waz obtained in an analogous
ranner to (7) of Example 1 from the methyl 3-[4-[3-(5-
isopropyl-2-phenyl-d-oxazolyl)propionyl]-2-
methylphenyllpropionate.

Coleorless oil
FAB~MS (m/e} 1406 (M+1)
"H NMR(CDCls, 400MHz) : 8=
.30(eH,d, J=THz},
.351{3H, 8},
.63{2H,t,J=THz),
L9-3.1{(4H,m),
L7 (1H,dg, J=7,7Hz),

w N NN
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5-y1]-1-(4-nitrophenyl)propenone
4-1sopropyl-2-[4-(trifluoromethyl)phenyl]thiazole-5 carboaldehyde (4.53 g,
15.14 mmol) and 4 15 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 20 atmosphere. The solvent was
removed under reduced pres- sure. The mixture was suspended in
ghlgroferm, Insoluble matters were filtered, washed with water, a
saturated aqueous sodium bicarbonate solution, and saturated brine.
?hé%&%ﬁ?m%:s%%?m removed under reduced pressure. The 25 residue
Wwasrécrystdilized, with n-hexane and ethyl ace- tate (1:1) to give the
desired eompornd (4.08 g) as yel- low crystalline produce (yield 60%). 1H
R Cg%%%ﬁ}gOMHz):G: 1.40(6H,d,J=7Hz), 30 3.4-3.5(1H,m),
24,3, 58N 7.73(2H,d,=8Hz), 8.14(5H,m), 8.37(2H,d,J=8Hz). 35
65 (2) 1-(4-Aminophenyl)-3-[4-isopropyl-2-[4-
¢riflugromethyl)phenyl]thiazol-5-yl]-propan-l-one The obtained

3-[4-isc5omr?gxlt%{4{ gt_r_iﬂg% ome leeh_epﬁyﬂthiazol-5-y1]-|-(4- 5
nitrophenytjpropenone-(4.087;79:14 ol) was_dissolved in
Stiah VRO REEROIME RS -l fgmgpenoyl] -2

Ad-methafsl 106y

methylphenyllacrylic acid

The desired compound was cbtained in an analogous
manner to (5) of Example 1 from methyl 3-{d-acetyl~2-
methylphenyl)acrylate and [4-isopropyl~Z2-~[4-
(trifluoromethyl)phenyl]lthiazol~5-yl]jcarboaldenyde.

Yellow crystalline product
FAB-MS (m/e) 1486 (M+1)

'H NMR{CDCls, 400MHz) : 5=
.40{6d,d, J="THz),
.56{3H, s},
LA-3.5(1H,m),

.49 (1H,d, J=16Hz),

.28 (1H,d, J=16Hz),
T=T7.8(3H,m),
.8-7.9(2H,m),
.0-8.2(4H,m) .

[= o TENENS IS e e VS A

Example 5
3-[4-[3-[4~-Isopropyl-2-[4-
(trifluoromethyliphenylithiazol-5-yvi]propionyl]-2-

methylphenyllpropionic acid

The desired compound was obtained in an analogous
manner as in (6) of Example 1 using the 3-[4-13-[4-
Isopropyl-2-[4=(triflucromethyl) phenyl]lthiazol-5-yl-
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suspension (20 mL) of palladium carbon (400 mg) was added to the
solution. The mixture was stirred at 60C for 2 hours under atmosphere of
hydrogen. The mixture was 10 cooled to room temperature. Insoluble
matters were fil- tered. The solvent was removed under reduced pressure.
The residue was purified by silica gel eglumn chromatog- raphy with
hexane/ethyl acetate (7:3, v/v) to give the desired compound (2.31 g) as
yellow crystalline product 15 (yield 600). 1H NMR(CDC13,400MHz):5=
1.33(6H,d,J=7Hz), 3.1-3.3(5H,m), 4.12(2H,br s), 20 6.65(2H,td,J=2,8Hz),
7.63(2H,d,J=8Hz), 7.82(2H,td,J=2,8H2z), 8._()0(2H,,de:8Hz). 25(1(3} _
Nqaq@aaqgééf VWQHZylphenyl}acryllc acld prepare n Exam
ttlitudromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-2-
nitrObe@%@'ﬂ%ﬁ%@g%ﬂ@% The ohtained:
1-(4-aminopheny| § 4-isopropyl-2-[4- (trifluoromethyl)phenyl

ﬁ%&%?é@ﬁeﬂro &52@ (250 30 mg, 0.597 mmol) was dissolved in

AhY Ao US Pytidine0@ ML ). :Bnitrophenylsulfonyl chloride (146 mg, 0.659
mmol) aMasiadded: to the solution. The mixture was stirred at room
gng%er re for 1 hour. The outer temperature was heated to 80C, and

e m|g< re \/l/és further stirred for 35 16 hours. The mixture was cooled to
rooht tepéral®l 86, Water was added to the mixture. The mixture was
extracted , witlyethyt acetate. The organic layer was washed with a

3.1-3.2{(1H,m),
3.2-3.3(4H,m),
T.25(1H,d, J=THz),
7.64(2H,d, J=8Hz),
7.7-7.8(2H,m},
8.00(2H,d, J=8Hz).

Example 6
3-{4-[1-[2-[4~-Tsopropyl-2-[4-
(trifluoromethyl)phenyllthiazol-5-yl]ethyl]lvinyl]-2-

methylphenylipropionic acid

(1) Methyl 3-[4-[1-[2-[4-isopropyl-2-[4-
{trifluocromethyl)phenyljthiazol-5-yllethyl]vinyl]-2-
methylphenyl]lpropionate

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) cof
methyl 3-[4-[3~{4-isopropyl=-2-{4-
(trifluoromethyl)phenyl]lthiazol~5-ylipropionyljZ-
methylphenyl]propionate {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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saturated aqueous sodium bicarbonate solution and satu- rated brine, and
dried with anhydrous sodium sulfate to 5 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-74g3. 1H NMR(CDC13,400MHz):5=
10 1.32(6H,d,J=7Hz), 3.0-3.2(1H,m), 3.2-3.3(4H,m), 7.32(2H,d,J=8H2z),
7.45(1H,s), 15 7.6-7.7(4H,m), 7.87(1H,d,J=8Hz), 7. 90 (2H, d, J=8H2z) ,
7.94(IH,dd,J=1,8Hz), 7.99(2H,d,J=8Hz). 20 (4) N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]propionyl]phenyl]-N-

FetbiI- 2t zons Bl HERIECT He BB tAIMSPN YR TBG4- i€ ps 544
25 (trifluoramethyphenyllthidze5yl|propronydiphenylflam sulfate. The

gitrobenzepesultonanide (2621519, fé%k%%@'&n ruas, dig- solved in
hydrous dim t Ifor, amld 10 mL ethaEeé30 L, 0.4

oy Ahd'goids &r%J?: tboriate @21 g} é’ nimol) wer eaddce%?lt%mt e
sblotion t The ariky30 ire v@%gﬁ@é@‘abndon@fr@mpémwr% for 18/Hourso

Zgrmeerrmw@wgﬁ neytralizedbwith 0.2 N agyeaus selutior,eft tygireghloric
Cld 833@ glcted with ethyl acetate. The organic layer was washed with

ysaé?urat ueous sodium
"H NMR(CDCl,,400MHz) : 3=

.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=74z),
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, =),
5.31(1H,8),

7

7

7

8

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

wroN RN
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bicarbonate solution and saturated brine, and dried with 35 anhydrous
sodium sulfate to remove the solvent. The ob 67 tained residue was
purified by silica gel column chro- matography with hexane/ethyl acetate
(7:3, vIv) to give the desired compound (230 mg) as yellow oil (yield
85%). 1H NMR(CDC13,400MHz):5= §54.34(6H,d,J=7Hz), 3.1-3.2(1H,m),
3.2-3.4(4H,m), 3.41(3H,s), 7.38(2H,d,J=8Hz), 10 7.5-7.8(6H,m),
7.94(2H,d,J=8Hz), 8.00(2H,d,J=8Hz). (5)
3-[4- Isopropyl -2-[4-(trifluoromethyl)phenyl]thiazol 15
gyﬂz rg thylamlnophenyl)propan -l-one The obtained

Le'4>[] 4 |sopro yl-2-[4- (trifluoromethyl)phenyl]thiazol-5-yl]propionyl]

h l22-nitrobenzenesulfonamide (230 mg, 0.372 mmol) was
dissdlved ,nd aﬁh?ﬂmﬂs dimethylformamide (5 mL) Potas 20 sium
garbenate (Lo4mg,1.116 mmol) and thiophenol (46 (1L, 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
&eemrelThe organic layer was washed with water, a saturated aqueous
25 sodipn M@gqu@ig%@myangsgwated brine, and dried with

SSoRYABdEpHYSNith hex- ane/ethyl acetate (8:2, v/v) to give the desired
compound

(1) 3-[4-Isopropyl-2-[{4-(triflucromethyl)phenyllthiazol-
5-yl]l-1-{4-nitrophenyl)propenone
4-Isopropyl-2-[4-(trifluoromethyl)phenyl]thiazole-5-
carboaldehvde (4.53 g, 15.14 rmmol) and 4-
nitrcacetophencne (2.50 g, 15.14 mmol) were dissclved in
a mixture of anhydrous methanol (30 mi) 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. Inscluble
matters were filtered, washed with water, a saturated
agqueous 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%).
"H WMR{CDCl;,400MHz) : 5=

1.40(6H,d, J=THz),
3.4-3.5({1H,m),
7.24(1H,d, J=12Hz),
7.73(2H,d, J=8Hz),
8.14 (5H,m)
8.37(2H,d, J=8Hz) .
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30 (154 mg) as yellow crystalline product (yield 95%) 1H
NMR(CDC13,400MHz):5= 1.33(6H,d,J=7Hz), 2.90(3H,d,J=5Hz),
3.1-3.3(SH,m), 35 4.26(1H,br s), - 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). 5 (6) Ethyl
ester of N-[4-[3-[4-isopropyl-2-[4- - &5 -
(trifluoromethyl)phenyljthiazol-5-yl]propionyl]phenyl]-N- methylglycine The
obtained 3-[4-Isopropyl-2-[4 10 (trifluoromethyl)phenyl]thiazol-5-yl]-I-(4-
methylaminophenyl)propan-I-one (40 mg, 0.0931 mmol) and
diisopropylethylamine (80 pL, 0.462 mmol) were dissolved in anhydrous

dimethyFdMAmide @ LY IR thyrBrbmciietaBY (66°mb’ 0.393 mmol) was
added iotheselutign.) Theemix 15Hdrezwas Stiyéd ab 1d0&fott 16hours.

The mixiure Was, gogledsto [r@o%geﬁg?;ﬁurg”qigued with water, and ex-
anic [a

e AP ARER o HOPA SHIOAT LCAErd rormobe the solvent.
The nhtdinad yésidopavas20 parifiéd by sflica fetwolumnelrohiatogiastsy
withihexr apelchigreform (A3ovAvLio give the dasiFed compound ) (56 mg)
‘%‘%ﬁ%ﬁv‘%’% S@%’Beﬂ?d‘&l (yield 47%60); 1H NMR(CDEIS4OMEZL5Z 1 ded
to the solution. The mixture was stirred at 60°C for 2
hours under atmosphere of hydrogen. The mixture was
cooled to room temperature. Inscoluble 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
(yvield 60%).

*H NMR(CDCl;, 400MHz) : &=

.33 (6H,d,d=THz},

.1-3.3(5H,mn),

.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).

[ o S R B N N S

(3) N-{4-[3-[4-Isopropvyl-2-[4-
(trifluoromethyl)phenylithiazol-5-yl]lpropionyliphenyl]~2-
nitrobenzenesulfonamide

The cbtained l1-(4-amincphenyl)-3~[4-isopropyl-2-[4-
(trifluoromethyl)phenyllthiazol-5-yl]-propan-l-one (250
mg, 0.597 mmocl) 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

16 hours. The mixture was cooled to room temperature.
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25 1.33(6H,d,J=7Hz), 3.14(3H,s), 3.1-3.2(1H,m), 3.2-3.3(4H,m),
4.12(2H,s), 30 4.19(2H,q,J=7Hz), 6.65(2H,d,J=8Hz), 7.63(2H,d,J=8Hz),
7.88(2H,d,J=8Hz), 8.00(2H,d,J=8Hz). 3569 - (7)
N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyljthiazol-5-yl]propignyl]phenyl]-N methylglycine The
obtained ethyl ester of N-[4-[3-[4-isopropyl-2- 5
[4-(trifluoromethyl)phenyl]thiazol-5 yl]propionyl]phenyl]-N-methylglycine
(54 mg, 0.104 mmol) was dissolved in ethanol (1 mL) and THE (1 mL) .

iN sodium hydroxide (208 L, 0.208 mmol) was added to the solution. The
Hindare Was stfedcht Feof R nTBertaFeE for S0+MiR T0°ES, Hiftte@iitActed
water (21nk), nevtralized withtNoagueous Solytion ef:sydrechledcacidy a

%@%ﬁﬁg%g&t ég é%fu%o QB%H‘&%% Lhe precipitate was filtered, %ah%%%th

water, and drie for 2 hours_under reduced pres- sure togvet e

desirsh @&mgsun&%&ﬂo Fiighegs veiioly AYEY 7% Bilfine Broidit {ield
EABeMS (mihe): 491X M) . 1 HINMRIGDC 13, 400N 6= was purlfled by

132(6H.d,J57HZ); 3uk-32@Hh M ography with hexane/ethyl ace-
tate (8:2, v/v) to give the desired compound (Z65 mg) as
yellow crystalline product (yield 74%).

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

.32 (6H,d, J=7Hz;,

L0-3.2{LH,m),

.2=3.3(4H,m),

.32(24,d,J=8Hz),

L.45(1H, s},

.6-7.7(4H,m},

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

0(2H,d, J=8Hz},

4 (1H,dd, J=1, 8Hz),

9(2H,d, J=8Hz) .

L L I [ B S L VS R VS B

{4) N-[4-[3-[4-Isopropyl-2-{4-
(trifluoromethyl)phenylithiazol-5-ylipropionyl]phenyl]~N-
methyl-2-nitrobenzenesulfonanide

The obtained N-[4~{3-[4~isopropyl-2-[4-
(trifluoromethyl)phenyl]thiazol-5-yl]lpropionyl]phenyl]-2~
nitrobenzenesulfonamide {265 mg, 0.43% mmeol) was dis-

solved in anhydrous dimethylformamide (10 mL}. Io-

. domethane (30 uL, 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 agueous 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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20 3.2-3.3(4H,m), 4.17(2H,s), 6.66(2H,d,J=8Hz), 7.63(2H,d,J=8Hz),
7.89(2H,d,J=8Hz), 25 7.99(2H,d,J=8Hz). Example 8
N-[4-[3-[4-Isopropyl-2-[4 (trifluoromethyl)phenyl]thiazol-5- 30
yl]propionyl]phenyl]glycine (1) Ethyl ester of N-[4-[3-[4-Isopropyl-2-[4-
(trifluoromethyl)phenyljthiazol-5- yl}prgpionyllphenyl]glycine 70 The
desired compound was obtained in an analogous manner to (6) of
Example 7 from 1-(4-aminophenyl)-3-[4-
isopropyl-2-[4-(trifluoromethyl)phenyl]thiazol-5-yl]- propan-l-one. 5 Pale
yellow amorphous Yield 83% 1H NMR(CDC13,400MHz):5=

TesiqsH tIRTHME 1W3S(6RN 35 1RY), 10 318I8EGHAY, column chro-
RH54IH (355 H2); 4 RE(2hh,/0=iz), 482 EHam), 6.58(2H ¢ J=BH2)i b
{1832 & =812, 8821 do)r8Hz)) 8.Q0(PEhd.d578HZ: (yield 853%).
*H NMR(CDCls,400MHz) : &=

1.34(oH,d,J=THz},

L1-3.2(1H, m},

2=3.4(4H, m),

.41 {3H, s},

.38 {2H,d, JdJ=8Hz),

.5-7.8{6H,m},

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

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

[ 0 B Bt "5 I U'S B 'S

(5) 3-[4-Isopropyl-2-{4-(trifiuoromethyl)phenyl]lthiazol-
5-y1l]1-1-(4-methylaminophenyl)propan-l-one

The obtained N-{4-[3~[4-isopropyl-2-[4~
(triflucromethyl)phenyl]thiazol-5~-yljpropicnyl]phenyl]-N-
methyl-Z2-nitrobenzenesulfonamide (230 mg, 0.372 mmol) was
dissolved in anhydrous dimethyiformamide (5 mL}. Potas-
sium carbonate (154 mg, 1.116 mmeol) and thiophenol (46 pL,
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 aqueous
sodium bicarbonate sclution, 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 (yleld 95%).
"H NMR{CDCls3,400MHz) :5=
1.33{6H,d, J=THz},
2.90(3H,d, J=5Hz),
3.1-3.3(5H,m},
4,26 (1H,br s},
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(2) N-[4-[3-[4-Isopropyl-2-[4 20 (trifluoromethyl)phenyl]thiazol-5-
yl]propionyl]phenyl]glycine The desired compound was obtained in an
analogous manner to (7) of Example 7 from ethyl ester of N-[4-[3-
[4-Isopropyl-2-[4-(trifluoromethyl)phenyl]thiazol-5- 25
yl]propionyl]phenyl]glycine. Yellow crystalline product Yield 75% 'H
NMR(CDC13,400MHz):5= 1.33(6H,d,J=7Hz), 30 2.17(1H,s),
3.1-3.3(5H,m), 4.06(2H,s), 6.60(2H,d,J=8Hz), 7.63(2H,d,J=8Hz), 35
7.87(2H,d,J=8Hz), - 71 - 7.99(2H,d,J=8Hz). Example 9

IelBl lnoproph e 5 _ |
trifluoromethyl)phenyi]thiophen-2-yl]propionyl]phenyl]- N-methylglycine
(1')@Eq‘tl‘1§ﬁe§ler‘T ﬁgﬁ-Z(htacetophenyl)-N-methngchine ‘
3-Méthyyminéaéétophenone (277 mg, 1.86 mmol) and 10
diisppropylgthylamine (485 pL, 2.79 mmol) were dissolved in anhydrous
DMF ((10 mLS. Ethyl bromoacetate (372 mg, 2.23 mmol) was added to the
solution. The mixture was stirred at 110C for 16 hours under nitrogen
dtmosphere L Thetmixtae Wad ¢odldd t4 racrarempeétatard. ‘Diisopro 15
Rylethylamine(d 621 0:93 mmoband gihyl brgmpagetaieryl | phenyl] -N-

methylglycine

The obtained 3-[4-Isopropyl-Z~-[4-
(trifluoromethyl)phenyl]lthiazol-5-yl]-1-(4-
methylaminophenyl)propan-l-one {40 mg, 0.0931 mmol) and
diiscpropylethylamine (80 upL, 0.462 mmcl) were dissolved
in anhydrous dimethylformamide (2 mL)}. Ethyl bromoacetate
{66 mg, 0.393 mmol) was added to the sclution. 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(CDCljs, 400MHz) : 8=

.25{3H,t,J=THz),
.33({64,d,J=THz),
.14 (3H, s),
L1-3.2(1H,m),
.2=3.3(4H,m}),
.12 (2H, s8),

1%{2H,qg,J=7Hz)},
65(2H,d, J=8Hz},
.63({2H,d, J=8Hz),
88 (2H,d, J=8Hz),
00 (2H,d, J=8Hz)

Q) =1 =~ Y B s W W W
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(155 mg, 0.93 mmol) were added to the mixture. The re- sulting mixture
was stirred at 110C for 16 hours. The mixture was cooled to room
temperature, diluted with ethyl acetate, washed with water, saturated

brine, and 20 dried with anhydrous sodium sulfate. The solvent was re-
moved under reduced pressure. The gbtained residue was purified by
silica gel column chromatography with hex- ane/chloroform (1:1, v/v) to

give the desired compound (274 mg) as brown oil (yield 63%). 25 1H
NMR(CDC13,400MHz):5= 1.26(3H,t,J=7Hz), 2.51(3H,s), 3.14(3H,s),
4.12(2H,s}g, 30 4.20(2H,q,J=7Hz), 6.65(2H,d,J=8Hz), 7.87(2H,d,J=8Hz).
13} 2)Ethfrestar 2598y “&66é|"—"5-[4-
(trifludromethyidpienyljthiepéd-2uiliprogerioyliphemplp Ny thylghycine —N-
5@@@4@@;@ £thyl ester of N-(4-acetophenyl)-N 5 methylglycine (92 mg,
0.389'mmol) was dissolved in anh%/- drous THE (%rhm[e%)_ >I%{l_olecular sie¥g _
(3A powdier, UGS st 2dded 16 fe SSiution. mixture ARk oote

ol 5Ct 21 Pt 94 ethedrin) SoRitonyaf lsodivaa ethoxide (145 L, 0.389 mmol)
Wﬁﬁﬁy_kegw&emc&%wb @éﬂ%ﬁ@mnp@z pitrogen (0, a}ﬁﬁ@zsmhqreﬂm:l )
resulting mixture was stirred at a temperature for 10 minutes. .
‘é"é‘%‘ﬁtic‘%gifé’)f}nvﬁdof%‘? is?&:p%%B;?l%jf-tr‘?Fﬁ}orgr%‘é?h%ek%ﬁﬁ% phé%%-ff"dmm

barboatdetydé 4986 g, @ 380 e in anAydrRUeerHE vaste 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 product ({(yield 78%).

FAB-MS (m/e) 1491 (M+1)

"H NMR{CDCl;,400MHz) : 8=

1.32(¢H,d,J=THz),

3.1-3.2(4H,m),
3.2-3.3(4H,m),
4.17(2H,s),
6.66(2H,d, J=8Hz),
7.63(2H,d,J=8Hz},
7.89(2H,d, J=8Hz},
7.99(2H,d, J=8Hz}.
Example B8

N-{d4~[3-{4-Isopropyl-2—~[4-
(trifluoromethyl)phenyl]thiazol-5-

yllpropionyl]phenyllglycine

(1) Ethyl ester of N-[4-[3-{4-Isopropyl-Z-[4-
(trifluoromethyl)phenyl]thiazol-5-
yllpropionyliphenyl]lglycine
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added to the mixture. The resulting mixture was stirred 15 at the same
temperature for 30 minutes. The mixture was neutralized with IN aqueous
solution of hydrochloric acid, and diluted with chloroform. The insoluble
matters were filtered, washed with 0.2 N aqueous solution of hydro-
chloric acid and saturated brine, and drged-with anhy 20 drous sodium
sulfate. The solvent was removed under re- duced pressure. The residue
was purified by silica gel column chromatography with hexane/ethyl
acetate (9:1, v/v) to give the desired compound (100 mg) as crude. 25 (3)
Ethyl ester of N-[4-[3-[3-isopropyl-5-[4-

(trifluorbRfetAGIgH Y RBPReRS -JifpfopBhfisHehy R NERetAdivEnes
hheobtained célderof Ethyinester of Reds{343{4-aminophenyl) ~3-[4-

isopraRylpr 4 (tritluoremetyDphenyil tRiopheR:e3q chiazol-5-y1] -
yl]propenoyl]phenyl]-N-methylglycine (100 mg) was dis- solved in
Qﬁﬁﬁ‘ﬁ%ﬁé_t trahydrofuran (5 mL) and methanol (4 mL). Methanol
suspensidre (IyenlL) of 10%% paklladiam- active carbon (10 mg) was added to
the solyien.4rhezmix- ture was stirred at room temperature for 2 hours
wnder 35 roge sphere. Insoluble matters were filtered. 73 The
sO V%E\I’/]I% gks{gf%%’oggég und r'Se_duced pressure. The resi- due was purified
by silicathyel edttimi chromatography with hexane/ethyl acetate (9:1, viv)
to.give dhe dlesiked gpm- pound (37 mg) as colorless oil (yield through two
étfa}t?g? %jo . 1H NMR(CDC13,400MH2):5= 1.2-1.3(9H,m),

O3 17H M 7374(3H,3),
3.95(2H,d, J=hHz},

4.27(2H,q,J=7Hz),
4.82(1H,m),
6.58(2H,d, J=8Hz),
7.63(2H,d, J=8Hz),
7.86(2H,d,J=8Hz),
8.00(2H,d, I=8Hz) .
(2) N-{4-[3-[4-Isopropyl-2-[4-
(triflucoromethyl)phenylithiazol-5-
yilpropionyliphenyllglycine

The desired compound was obtained in an analogous
manner to (7) of Example 7 from ethyl ester of N-[4-[3-
[4-Isopropyl-2-[4~(trifluoromethyl)phenylithiazol-5-
yllpropionyl]lphenyljglycine.

Yellow crystalline product

Yield 75%
'H NMR({CDCls, 400MHz) : 8=
.33(6H,d,5=7Hz),
L1T7(1H, s},
L1-3.3(5H,m),
06 (2H,8),
60 (2H,d, J=8Hz},
.63 (2H,d, J=8Hz),
87{2H,d, J=8Hz),

R T TS R SR PR N R P
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10 3.2-3.3(4H,m), 4.12(2H,s), 4.19(2H,q,J=7Hz), 6.65(2H,d,J=9Hz),

~ 7.20(1H,s), 15 7.57(2H,d,J=8Hz), 7.64(2H,d,J=8Hz), 7.90(2H,d,J=9Hz).

(4) N-[4-[3-[3-Isopropyl-5-[4 20
(trifluoromethyl)phenyl]thiophene-2-yllpropionyl]phenyl]- N-methylglycine
The obtained ethyl ester of N-[4-[3-[3-isppropyl-5-
[4-(trifluoromethyl)phenyl]thiophen-2- yl]propionyl]phenyl]-N-methylglycine
(37 mg, 0.071 mmol) 25 was dissolved in ethanol (0.5 mL) and THE (0.5
mL). iN sodium hydroxide (143 .tL, 0.143 mmol) was added to the
§ol§|gce@ Tlae g]lé%,lgg was stirred at room temperature for 30 minutes,
neutrallzed with 1N aqueous solution of hy- drochloric acid, and stirred at
5C for 20 minutes. Pre 30 cipitated crystalline was filtered, washed with
Watercdrd %ooled ethanol, and dried at 50C for 1 hour under re- duced
ire potng (26 mg) as white crystalline
Q&%}(} 49 géﬁl) 35 I—i

f . Bl P§H= %I%$;£53£%@|¥ gphengl]
'12@3?!@9 E@4H m), 5 4, 18(2 S),

(1) Ethyl ester of N-{4d-acetophenyl}-N-methylglycine
4-Methylaminoacetophenone (277 mg, 1.86 mmol) and
diisopropylethylamine (485 plL, 2.79 mmol) were dissolved
in anhydrous DMF (10 mL)}. Ethyl bromoacetate (372 mg,
2.23 mmol) was added to the solution. The mixture was
stirred at 110°C for 16 hours under nitrogen atmosphere.
The mixture was cooled to room temperature. Diisopro-
pylethylamine (162 puL, 0.93 mmol) and ethyl bromoacetate
(155 mg, 0.93 mmol) were added to the mixture. The re-
sulting mixture was stirred at 116°C for 16 hours. The
mixture was cooled to room temperature, diluted with
ethyl acetate, washed with water, 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/chloroform (1:1, v/v) to give the desired compound
(274 mg) as brown oil (yield ©3%).
YH NMR(CDCls, 400MHz) @ 8=
.26{3H,t,J="THz),
1(3H,s),
4(3H,s),
2(2H,s),
0{2H,q, J=7Hz),
5(2H,d, J=8Hz),
7{2KH,d, J=8Hz) .

R s AR N = VO AV
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6.67(2H,d,J=8Hz), 7.19(1H,s), 7.57(2H,d,J=8Hz), 7.63(2H,d,J=8Hz), 10
7.91(2H,d,J=8Hz). Example 10
N-[4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-isopropyl-4
oxazolyl]propionyl]phenyl]-N-methylglycine 15 (1) Ethyl ester of
N-[4-[3-[2-(4-chloro-2- - 72 -
hydroxyphenyl)-5-isopropyl-4-oxazolyi]propionyl]phenyl]- N-methylglycine
The desired compound was obtained in an analogous 20 manner to (2) of
Example 9 from 2-(4-chloro-2-

hydroxyphenyl)-5-isopropyloxazole-4-carboaldehyde and ethyl ester of
N4U-acetdphefif-REmethyigyéind 2Ydiiowish BrowE trystaifine product
Yieid 49%25:4t NWR (CR2C 3, HOOMH?) 6= 1-Z7A(Bprtod=tHz) ] 1 phenyl] -

gq.gg@wl%@gzi)mea.lsews), 3.3-3.5(1H,m), 30 4.16(2Hs),
4.22(2H,9,J=7Hz), 6.71(2H,d,J=9H2z), 6.97(IH,dd,J:2Hz,8HZ€E
7.13(H A 3=9R%7 954 68 1, £o18ER) OFs N7 F(REa SaBEwy L) M-

methylglycine (92 mg, 0.38%9 mmol) was dissolved in anhy-
drous THF (2 mL). Molecular sieve (3A powder, 200 mg) was
added to the solution. The mixture was cocoled to 5°C. 21
Wt.% ethanol solution of sodium ethoxide (145 pL, 0.389
mmol) was dropwise added to the mixture under nitrogen
atmosphere. The resulting mixture was stirred at the sane
temperature for 10 minutes. A solution (10 mL)} of 3-
isopropyl~5~{4-trifluoromethylphenyl)thiophene-2-
carboaldehyde (116 mg, 0.388 mmol) in anhydrous THF was
added to the mixture. The resulting mixture was stirred
at the same temperature for 30 minutes. The mixture was
neutralized with 1N aqgueous solution of hydrochleric acid,
and diluted with chloroform. The insoluble matters were
filtered, washed with 0.2 N aqueous solution of hydro-
chleric acid and saturated brine, and dried with anhy-
drous sodium sulfate. The solvent was removed under re-
duced pressure. The residue was purified by silica gel
column chromatography with hexane/ethyl écetate {9:1,

v/v) to give the desired compound {100 mg) as crude.

(3) Ethyl ester of N-[4-[3-[3-isopropyl-5-[4-
(trifluorom@thyl)phenyl]thiophen—2*yl}propionyl}phenyi]m
N-methyliglycine

The obtained crude of ethyl ester of N-[4-{3-[3-
isopropyl-5-[4-(trifluorcmethyl) phenyl]thiophen-2-
yllpropenoyl]phenyl]-N-methyiglycine (100 mg) was dis-
solved in anhydrous tetrahydrofuran (5 mL) and methanol
(4 mL). Methanol suspension {1 mL) of 10% palladium-
active carbon (10 mg) was added to the solution. The mix-
ture was stirred at room temperature for 2 hours under

hydrogen atmosphere. Insoluble matters were filtered.
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7.76(1H,d,J=BHz), 8.03(2H,d,J=9Hz), 11.38(1H,s). 5 (2) Ethyl ester of
N-[4-[3-[2-(4-chloro-2-
hydroxyphenyl)-5-isopropyl-4-oxazolyl]propionyl]phenyl]- N-methylglycine
The desired compound was obtained in an analogous® 10 manner to (3) of
Example 9 from the obtained ethyl estep of
N-[4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-isopropyl-4-
oxazolyl]propionyl]phenyl]-N-methylglycine. Slightly yellow crystalline
product Yield 53% 15 1H NMR(CDC13,400MHz):5= 1.25(3H,t,J=7Hz),
1.31(6H,d,J=7Hz), 2.93(2H, tJ 7Hz), 3. 13(3H s), 20 3.1-3.3(H m%

3B (3A 127y 28, FRBAST 416(0R, 6 IERE5S BRATIL I=otDf 25251
6199 (14 ©lokUnikZ 8HY)b 7. B5(1H tbJ=<JH1), cB8EH i D=8Hay,ography with
%&&%‘é%‘%ﬂz)a@été%@H 880 @)v) to glve the desired com-

8)?5—9&%4]%}% <l :]C)Séef;%/ﬁ]ﬁoxe/rghg]%)l/é ﬁC}SOprog¥d through two steps

1y NMR(CDC13,4OOMH2) 5=
.2-1.3(%H,m),
L0-3.1(1H,m),

4(3H,s),
.2=-3.3{4H,m),
L12(2H,s),
9(2H,qg,I="THz},
5(2H,d, J=9%Hz},
0(1H

(ZH d, J=8Hz),
4(2H,d, d=8Hz},
0(2H,d,J=9Hz).

B B B o T - R VS N O% T

(4) N=-[4=-[3-[3-Isopropyl-5—-1[4-
(triflucromethyl)phenyl]lthiophene~2-yl]propionyl]phenyl]-
N-methylglycine

The cbtained ethyl ester of N-[4-[3-[3-isopropyl-5-
[4~{triflucromethyl)phenyl]thiophen-2-
yllpropionyl]lphenyl]-N-methylglycine (37 mg, 0.071 mmol)
was dissolved in ethanol (0.5 mL) and THF (0.5 mL}. 1N
sodium hydroxide (143 uL, 0.143 mmol) was added to the
solution. The mixture was stirred at room temperature for
30 minutes, neutralized with 1N agueous solution 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{CDCls,400MHz) :5=
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The desired compound was obtained in an analogous manner to (4) of
Example 9 from the obtained ethyl ester - 76 of
N-[4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-isopropyl-4-
oxazolyl]propionyl]phenyl]-N-methylglycine. Pale yellow crystalline
product Yield 85% 5 Melting point 1663468C FAB-MS(m/e):457(M+1) 1H
NMR(CDC13,400MHz):5= 1.31(6H,d,J=7Hz), 2.93(2H,t,J=7Hz), 10
3.14(3H,s), 3.1-3.3(IH,m), 3.26(2H,t,J=7Hz), 4.18(2H,s),
6.66(2H,d,J=9Hz), 15 6.90(1H,dd,J=2Hz,9Hz), 7.04(1H,d,J=2Hz),
K.@@%%@,%%)HZ7.89(2H,d,J=9Hz). 20 Example 11
3-14-13-[4-1sopropyl-2-{4-(trifluoromethyl)phenyl]-

5-thiaz o/ ipropidnyl]-2-ethylphenyl]propionic acid (1) Methyl
3-[24eti+4[3-[4-isopropyl-2-[4- 25 (trifluoromethyl)phenyl]-5-
thiazolyliprepenqyllphenyllacrylate The desired compound was obtained

i r%%%%lfo%; us manner to (5) of Example 1 from 4-isopropyl-2-[4-
g‘]ﬁf uoromrethyl)phenyljthiazole-5-carboaldehyde and 30 methyl

8-(4-acetinD-etritphienyl)acrylate.
7.19(1H,8),

7.57(24,d,J=8Hz),
7.63(2H,d, J=8Hz},
7.91(2H,d, J=8Hz) .

Example 10
N-{4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-isopropyl-4-

oxazolyllpropionyliphenyl]-N-methylglycine

(1) Ethyl ester of N-{4-[3-[2~(4~chloro~2-
hydroxyphenyl) -5-isopropyl-4-oxazolyllpropionylliphenyl]-
N-methylglycine
The desired compound was obtained in an analogous
manner to (2) of Example 9 from 2-{4-chloro-2-
hydroxyphenyl)~-5-iscopropyioxazole-4-carboaldehyde and
ethyl ester of N-{4-acetophenyl)-N-methylglycine.
Yellowish brown crystalline preduct
Yield 49%
'H NMR(CDCls, 400MHz) : &=
.27{3H,t,Jd=THz),
.39{6H,d, J=THz),
.18 (3H, s},
.3-3.5(1H,m),
.16 (2H, s},
22 (2H,q,J=1Hz),
71(2H,d,J=9%Hz),
.97 (1H,dd, J=2Hz, 8Hz) ,
13(1H,d, J=2Hz),
66{1H,d, J=15Hz},

L B e T o T - S O A VS
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Yellow crystalline product Yield 55% (2 steps) H
NMR(CDC13,400MHz):5= 1.29(3H,t,J=8Hz), 35 1.39(6H,d,J=7Hz), - 77 -
2.88(2H,q,J=8Hz), 3.4-3.5(IH,m), 3.84(3H,s), 6.47(1H,d,J=15Hz), 5
7.28(1H,d,J=ISHz), 7.7-7.8(3H,m), 7.8-7.9(2H,m), 8.0-8.2(4H,m). 10 (2)
Methyl 3-[2-ethyl-4-[3-[4-isopropyl-2-[4 @ritluoromethyl)phenyl]-5-
thiazolyl]propionyl]phenyl]propionate The desired compound was
obtained in an analogous manner to (6) of Example 1 from the obtained
methyl 3-[2- 15 ethyl-4-[3-[4-isopropyl-2-[4-(trifluoromethyl)phenyl]-5-
thiazelyl]aropgngyiiphenyllacrylate. Yellow oil Yield 60% 1H
NMR%CDC13,4OO_MHZ):6: 20 1.26(3H,t,J=8Hz), 1.34(6H,d,J=7Hz),
2.61(2R t5t8l2) " P2 (2H,q,0=8Hz), 3.02(2H,t,J=BHz), 25
3. B3 1REmMY, 3:208.4(4H,m),

11.38(1lH,s).

{2) Ethyl ester of N-[4~[3~[2-{4-chloro-2-
hydroxyphenyl)-5-iscpropyl~4-oxazolyllipropionyllphenyl]-
N-methvlglycine

The desired compound was obtained in an analogous
manner to (3) of Example 9 from the cbtained ethyl ester
of N-[4-{3-12-(4-chloro~-2~hydroxyphenyl)-5-isopropyl-4~
cxazolyllpropionyllphenyl]}-N-methylglycine.

Slightly yellow crystalline product

Yield 53%
'H NMR (CDCl;z, 400MHz) : 8=
1.25(3H, t,J=THz),
1.31(6H,d,J=T7Hz),
2.93(2H, t,J=THz},
3.13(3H,s),
3.1-3.3(1H,m),
3.25{2H,t,J=THz),
4,11(2H, s},
4 . 19(2H,q,JdJ=THz),
6.64(2H,d, J=9Hz),
6.90(1H,dd,J=1Hz, 8Hz),
7.05(1H,d,J=1Hz),
7.68(1H,d, J=8Hz),
7.88(2H,d,J=%Hz),
11.53(1H, s).
(3} N-[4-13-[2-(4-chloro-Z2-hydroxyphenyl)~5~iscpropyl-4-
oxazolyl]propionyl}phenyi]—N~methylglyciﬁe

The desired compound was cbtained in an analogous

manner to (4) of Example 9 from the obtained ethyl ester
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3.68(3H,s), 7.24(IH,d,J=8Hz), 7.64(2H,d,J=8Hz), 30
7.73(1H,dd,J=2Hz,8Hz), 7.80(IH,d,J=2Hz), 8.00(2H,d,J=8Hz). (3)
3-[4-[3-[4-1sopropyl-2-[4-(trifluoromethyl)phenyl] 35
5-thiazolyl]propionyl]-2-ethylphenyl]propionic acid 78 The desired
compound was obtained in an analogouys manner to (7) of Example 1
from the obtained methyl 3-[2-
ethyl-4-[3-[4-isopropyl-2-[4-(trifluoromethyl)phenyl]-5-
thiazolyl]propionyl]phenyl]propionate. 5 Pale yellow crystalline product
Yield 74% FAB-MS(m/e):504(M+l) 1H NMR(CDC13,400MHz):5
P56I3H, {143 REL 10T SR l6H TF=T RS L 2@ R Bk Iy, >~ 1sopropyl-4-
203(2H 4, 1F8lz); 13:1v3. 26Hd gl 132-3ud (4 i) ) 15 ¥ri26(1H,d,8Hz),

7.64(2h gyl %@’15 ﬂﬂ?%‘é%ﬂr%'é 7)1 [ RO(1H.d,J=2Hz),

8. 00(2H d. J 20 Example 12

3-[4- [3 ‘ilthﬁi 0-2-hydroxyphenyl)-5-isopropyl-4-
Meltlng point 166-168°C

FAB-MS (m/e) : 457 (M+1)

'H NMR(CDC13,4OOMHZ):5=
1(6H,d, J=THz)},
3(2H,t,d=THz),

14 (3H, s},

L1=303(1H, ),

26 (2H,t,J=THz),
8(2H, s},
6(2H,d,JdJ=9Hz)},

0 (1H,dd, J=2Hz, B3Hz),
4(1H,d, J=2Hz),
8(1H,d, J=9Hz),

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

- =3 = Y &Y b W W W N
L S S P T

Example 11
3~[4~[3=[4~Tsopropyl-2-[4-(trifluoromethyl)phenyl]-

5-thiazolyl]lpropionyli-Z-ethylphenyl]propionic acid

(1} Methyl 3-[2-ethyl-4-[{3-[4-iscpropyl-2-[4-
(triflucromethyl)phenyl]-5-
thiazolyl]lprepenoyl]phenyllacryiate
The desired compound was obtained in an analogous
manner to {5) cof 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(CDCls, 400MHz) : 8=
1.29(3H, t,J=8Hz),
1.39(6H,d, J=7Hz},
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oxazolyl]propeonyl]-2-methylphenyl]propionic acid 25 (1) Methyl

3-[4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-

isopropyl-4-oxazolyl]propenoyl]-2-methylphenyl]acrylate The desired

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

from 2-(4-chloro-2 hydroxyphenyl)-5-iggpropyloxazole-4-carboaldehyde

and 30 methyl 3-(4-acetyl-2-ethylphenyl)acrylate. Pale brown crystalline

product Yield 61% H NMR(CDC13,400MHz):5= 1.41(6H,d,J=7Hz), 35

2.54(3H,s), - 79 3.3-3.5(1H,m), 3.84(3H,s), 6.47(1H,d,J=16Hz),

6. gSQEIJ %El? 5 7.13(1H,d,J=2Hz), 7.64(1H,d,J=15Hz),

7 67 J %Hz) 3(1H,d,J=15Hz), 7.77(1H,d,J=8Hz), 10
rih% é@ﬂkidJ:l6Hz) 11.27(1H,s). (2) Methyl

3 134 {{31-[234(14-3hk)ro -2-hydroxyphenyl)-5 15

|S@prppyhg} @(ago%lggqplonyl] -2-methylphenyl]propionate The desired

cQ s_obtained in an analogous manner to (6) of Example 1
el o

[3-7‘[27(2170?%1@2%5/51roxyphenyl)-5-isopropyl-4-
oxazelytlpsqpenayl];2-methylphenyilacrylate.
8.0-8.2(4H,m) .

(2) Methyl 3-[Z-ethyl-4-[3-[4-isopropyl-2-[4-
{trifluoromethyl)}phenyl]-5-
thiazolyllpropionyllphenyl]propionate

The desired compound was obtained in an analogous
manner to (6) of Example 1 from the obtained methyl 3-[2-
ethyl-4-[3-[4~isopropyl-2-[4-(triflucromethyl)phenyl]-5-
thiazolyllipropenoyl]phenyllacrylate.

Yellow oil

Yield 60%
'H NMR (CDC1;, 400MHz) : 8=
6(3H,t,J=8Hz),
4{6H,d,J=THz)
1(2H, t,J=8Hz),
2{2H,q, J=8Hz},

2H,t,J=8Hz)

r

{
{
{
{
.02 ,

1-3.2(1H,m),
.2=3.4(4H,m),
.68 (3H,s),
4 (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}.

[’ B R B e O s S T N S
T . s e .

{3y 3-[4-[3-[4~Isopropyl~2~[4~(trifluoromethyl)phenyl]-
5~thiazolyl]propionyl}—2—ethylphenyl}propionic acid
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20 Colorless Oil Yield 47% iH NMR(CDC13,400MHz):5=
1.32(6H,d,J=7Hz), 2.36(3H,s), 25 2.59(2H,t,J=8Hz), 2.94(2H,t,J=7TH2z),
2.98(2H,t,J=8Hz), 3.1-3.3(1H,m), 3.33(2H,t,J=7Hz), 30 3.68(3H,s),
6.90(1H,dd,J=2Hz,8Hz), 7.04(1H,d,J=2Hz), 7.21(IH,d,J=8Hz),
7.68(1H,d,J=BHz), 35 7.7-7.8(2H,m), 8@ -11. 47(1H,s) (3)
3-[4-[3-[2-(4-Chloro-2-hydroxyphenyl.)-5-isopropyl-4-
oxazolyl]propionyl]-2-methylphenyl]nropionic acid 5 The desired
compound was obtained in an analogous manner to (7) of Example 1
from the obtained methyl 3-[4- , , )
[3-[2-(4FERof G2 TSy BHEAYN B-13PrapyRained in an analogous
oxazodyl|propiohyl]<2t métayiphienyl] pfopionate e Whiteadnystallimetprodudt [2-
10 jeld 1306 Molting point dd1-TA4C: FAB-MS(U/RIASOUN tTbkhy1) -5-
lt\:lf'\x/lia Co%%%?é&?&%@yﬁ_} pgezlggrl_l"] bJr_oéq,zcgha]’?ez.B?(gH’s)’

Pale yellow crystalline product

Yield 74%
FAB-MS (m/e) : 504 (M+1)
'H NMR{CDCls, 400MHz) : 8=
.26(3H,t,J=THz),
.33 (6H,d, J=THz),
.6=~2.8(4H,m),
.03(2E, t,J=8Hz),
L1-3.2(1H,m),
L2=-3.4(4H,m),
.26(1H,d, 8Hz),
64 {2H,d, J=8Hz),
74 {1H,dd, J=8Hz, 2Hz) ,
.80{1H,d, J=2Hz),
00 {2H,d.J=8BHz) .

[o o R B 7 7S I S A e

Example 12
3*[4—[3—[2—(4—Chloro—2*hydroxyphenyl)—5—isopropy1—4~

oxazolyl]lpropionyl]l~-2-methylphenyl]propionic acid

(1) Methyl 3-[4-[3-[2-(4-chloro-2-hydroxyphenyl)-5-
isopropyl-4-oxazolyllpropenoyl]-Z-methylphenyllacrylate
The desired compound was obtained in an analogous
manner to (5} of Example 1 from Z-{4-chloro-Z-
hydroxyphenyl)~5~isopropyloxazole~4-carboaldehyde and
methyl 3~ (4-acetyl-2-ethylphenyl)acrylate.
Pale brown crystalline product
Yield 61%
'H NMR(CDCl;, 400MHz) : 8=
1.41(6H,d,J=T7Hz),
2.54(3H,s8),
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2.65(2H,t,J=8Hz), 2.95(2H,t,J=7Hz), 2.99(2H,t,J=8Hz), 3.1-3.3(1H,m),
20 3.33(2H,t,J=7Hz), 6.90(1H,dd,J=2Hz,8Hz), 7.04(1H,d,J=2Hz),
7.24(1H,d,J=8Hz), 7.68(1H,d,J=8Hz), 25 7.7-7.8(2H,m). Example 13
3-[4-[3-[5-Isopropyl-2-(2-hydroxyphenyl)-4
oxazolyl]propionyl]-2-methylphenyl}proptoric acid 30 (1) Methyl
3-[4-[3-[5-isopropyl-2-(2-hydroxyphenyl)-4-
oxazolyl]propionyl]-2-methylphenyl]propionate Methyl
3-[4-[3-[5-isopropyl-2-(2-methoxyphenyl)-4
oxg;@ylhqrgp@px{];%—methylphenyl]propionate (24 mg, 35 0.0534 mmol)
was dissolved in methylene chloride (1.2 mL) - 81 1M dichloromethane
solution of trichleroborane (127 pL, 0.127 mmol) was added to the
solutiéih atiOC! Thelmikure was stirred at room temperature for 24 hours.
Icescold (wateydbankhwasagded to the mixture. The resulting mix 5 ture
w r d,with.chloroform. The organic layer was washed with
satu'reélet(‘geg%f{ude’o%éégﬁﬂon of sodium carbon- ate and water, and dried
with-grthiHfeds sodidRtsulfate. The solvent was removed under reduced
presssive. [THeipb=tained residue was purified by silica gel column chro 10
ma;c_)grgpg vgtrbg§>§ q/ethyl acetate (3:1, v/v) to give the desired
compoun iﬁ nﬁ%) as whité crystalline product

T.77T(1H, d, IJ=8Hz),

7T.8-7.9(2H,m),

7.99(14,d, J=16Hz),

11.27(1H,s).

(2} Methyl 3-[4-{3-[{2-{é-chloro-2-hydroxyphenyl)-5-

isopropyl-4-cxazolyllpropionyl]-2-methylphenyl]lpropionate

The desired compound was obtained in an analogous

manner to (6) of Example 1 from the cbtained methyl 3-[4-

[3-[2-{4-chloro-2-hydroxyphenyl) -5-isopropyl-4-
oxazolyllpropenoyl]-2-methylphenyllacrylate,
Colorless oil
Yield 47%
'"H NMR (CDCl;, 400MHz) : 6=
32({6H,d,J=7Hz),
36(3H,s),
.59 (2H, t,J=8Hz),
94 (2H, t,J=THz),
98 (2H, t,J=8Hz)},
L1=-3.3(1H,m)},
33(2H,t,J=THz)},
68 (3H, s},
.90(1H,dd, J=2Hz, 8Hz),
04 {1H,d, J=2Hz),
21(1H,d, Jd=8Hz),
68 (1H,d,J=8Hz),
L7=T7.8(2H,m},

R [ Rt I I+ T 'S B U/ B % B AV B AN R A
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(yield 17%). White crystalline product Yield 17% 15 1H
NMR(CDC13,400MHz):5= 1.32(6H,d,J=7Hz), 2.36(3H,s),
2.59(2H,t,J=7Hz), 2.9-3.0(4H,m), 20 3.1-3.3(1H,m), 3.34(2H,t,J=7Hz),
3.68(3H,s), 6.92(1H,t,J=8Hz), 7.03(IH,d,J=8Hz), 25 7.2I(IH,d,J=8Hz),
7.2-7.3(1H,m), 7.7-7.8(B3H,m). (2) - 8¢ -
3-[4-[3-[5-Isopropyl-2-(2-hydroxyphenyl)-4 30
oxazolyl]propionyl]-2-methylphenyl]propionic acid The desired compound
was obtained in an analogous manner to (7) of Example 1 from the

ob@neg;mﬁlimg 3-[4- [3-[5-isopropyl-2-(2-hydroxyphenyl)-4-
oxazolyl]proplonyl] -2-methylphenyl]propionate. 35 White powder 82 -
Yield 75% FAB-MS(m/e):422(M+l) 1H NMR(CDCI3,400MHz):5=

1.32(6H,d [JE7HE) [ 8-2(37@H| s)r o2 B5(RH Sty 1 913 6(4H ) ropy 1 -4 -
oxazolyl]lpropionyll-2-methylphenyl]propionic acid

The desired compound was obtained in an analogous
manner to (7) of Example 1 from the obtained methyl 3-{4-
[3-[2-{4-chloro-2-hydroxyphenyl) -5~isopropyl-4-
oxazolyllpropionyl]-2-methylphenyl|propionate.

White crystalline product

Yield 93%

Meliting point 141-144°C
FAB-MS (m/e) : 456 (M+1)
Iy NMR(CDC13,4OOMHZ)'62

2{6H,d,J=THz)},

7{3H, s}

5(2H,t, J=8Hz),

5(2H,t,J=7Hz),
.99 (2H, t,J=8Hz),
.1-3.3(1H,m),
.33(2H,t,J=T7Hz),

0(1H,dd, J=2Hz, 8Hz),
4(1H,d, J=2Hz),
411H,d,J=8Hz),

.68 (1H,d, J=8Hz),
L1-T.8(2H,m) .

~ =1 =3 1y W W NN N
« e . - .

Example 13
3-[4-13-[b-Iscopropyl-2-(2-hydroxyphenyl) -4~

oxazolyllpropionyl]-2-methylphenyl]propionic acid

(1) Methyl 3-[4-[3~[5-isopropyl-2~(2-hydroxyphenyl}-4-
oxazolyllpropionyl]-2-methylphenyl]propionate

Methyl 3-[4~[3=-[EZ~lscopropyl-2-(Z-methoxyphenyi)-4-
oxazolyllpropionyl]-2-methylphenyl]propionate (24 mg,
0.0534 mmol) was dissolved in methylene chloride (1.2 mL) .
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3.1-3.3(1H,m), 3.34(2H,t,J=7Hz), 10 6.92(IH,t,J=8Hz), 7.02(1H,d,J=8Hz),
7.2-7.3(2H,m), 7.7-7.8(3H,m). 15 Example 14 (Pharmacological tests 1)
I. Method of measurement PPAR activating functions of test compounds
(com- pounds of Examples) were measured in the manner described
below. 20 A receptor expression plasmigd (pSG5-GAL4-hPPARaory or S
(LBD)), a luciferase expression plasmid (pUC8- MHIO0x4-TK-Luc), and a
(3-galactosidase expression plasmid (pCMX-(3-GAL) were transfected
into CV-I cells (ATCC) (Kliewer, S.A. et al., (1992) Nature, 358: 771-774).
Af 25 ter the gene transfer was conducted by utilizing a li- pofection

rehgeht [Lipsfastiime2000L YinitBgard), trwab hncileed s abbouf 40k -

hours’inithe presence:of & compaungd tebetested. Ihedaciferase-activity ure
n-GA ivi r r | I The,lucifer

B o i he s,

YalEGRtedPuRder tie c6AdiGEN tRatthé IdtifeFaseactiviiFofthettelisig mix-
treate duWnysGY¥W*-5907 86 dowR PARE; Rosigitazone forePRARynr layer was

(N1204516 dor RRARG.Wag setin. L0 dg teterming £Go: 3r - 83 plhn-

Results The results of tests gre shown in Table 38. TABLE 38
ate and water, and dried with anhydrous sodium sulfate.

The solvent was removed under reduced pressure. The ob-
tained residue was purified by silica gel column chro-
matography with hexane/ethyl acetate (3:1, v/v) to give
the desired compouﬁd {4 mg} as white crystalline product
(vield 17%).

White crystalline product

Yield 17%
'H NMR (CDCls, 400MHzZ) : 8=
.32 ({6H,d,J=THz),
.36(3H, s),
.59(2H,t,J=THz),
.9-3.0(4H, m),
»1-3.3(1H,m},
.34 (2H,t,J=THz),
68 (3H,s),
.92 (1H,t,J=8Hz),
03 (1H,d, J=8Hz},
.21 (31H,d,J=8Hz},
L2-T7T.3(1H,m),
LT7~T.8(3H,m) .

B I o N ¥ S TS A A

{2y 3=[4-([3=[5=-Isopropyl=-2=(Z2-hydroxyphenyl)-4-
oxazolyl]propionyli-2-methylphenyl]propicnic acid

The desired compound was obtained in an analogous
manner to {7) of Example 1 from the obtained methyl 3-[4-
(13- [5-isopropyl-2-(2-hydroxyphenyl) -4~
oxazolyllpropionyl]-2-methylphenyllipropionate.

White powder
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5 Test compounds PPAR activity PPARa PPAR7 PEARS Example 1
Inactive Inactive 56 Example 2 Inactive Inactive 88 Example 3 Inactive
Inactive 76 Example 4 Inactive Inactive 22 Example 5 Inactive Inactive
114 Example 6 Inactive Inactive 68 Example 7 Inactive Inactive 81
Example 8 Inactive Inactive 61 Examgple 9 Inactive Inactive 80 PPAR
activity: a relative value using 10-7M of the test compound
(control=100%) a: GW-590735 10-6 M 10 y: Rosiglitazone 10-5M S:
GW-501516 10-7 M (Except that compounds of Examples 3 and 8 were
measured in the amount of 10-6 M) 15 As is apparent from Table 38, the
test codipdbidd Show excellent agonist functions for PPARS. The
compaang of \Example+S shows the particularly strong agonist function

i%r ﬁﬁﬁ‘ﬂ%cfd' agé(ﬁm?p)le: g_g (Pharmacological tests 2) The tests were

conducted 1n thée same manner to Exam- ple 14(1). The results of tests
are-sholfil T abid 39! -5 TABLE 39 Test compounds PPAR activity
2.37(3H, s},

.65 (2H, t, J=THz),
.9-3.0(4H,m),
.1-3.3(1H,m),
.34 (2H,t, J=THz),
.92 (1H, t, J=8Hz),
.02 (1H,d, J=8Hz),
.2-7.3(2H,m),
.7=7.8 (3H,m) .

L N B T« L R O S WS S L B A

Example 14 {Pharmacological tests 1}
I. Method of measurement

PPAR activating functions of test compounds (com-
pounds of Examples) were measured in the manner described
below.

A receptor expression plasmid (pSG5-GAL4-hPPAR0 or vy
or & (LBD}), a luciferase expression plasmid (pUCB-
MH100x4-TK-Luc), and a P-~galactosidase expression plasmid
(pCMX-B-GAL) were transfected into CV-1 cells (ATCC)
(Kliewer, S.A. et al., {1992) Nature, 358: 771-774). Af-
ter the gene transfer was conducted by utilizing a li-
pofection reagent (Lipofectamine 2000, Invitrogen), it
was incubated for about 40 hours in the presence of a
compound to be tested. The luciferase activity and B-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 PPARe, Rosiglitazone for PPARy,
or GW-501516 for PBEARS was set to 100% to determine ECs,.



PPARa PPAR7 PPARS Example 10 Inactive Inactive 69 Example 11
Inactive Inactive 89 Example 12 Inactive Inactive 93 Example 13 Inactive
Inactive 62 PPAR activity: a relative value using 10-7M of the 10 test
compound (control=100%) a: GW-590735 10-6 M 7: Rosiglitazone 10-5 M
S: GW-501516 10-7 M (Except that c@mpound of Example 13 was
measured in the 15 amount of 10-6 M) As is apparent from Table 39, the
test compound show excellent agonist functions for PPARS. - 85 -
CLAIMS 1. A compound having the following formula (I) or a salt thereof:
5() R2 \n X-Y-ZR'VV (CR3R4)m A B W\)2 G wherein each of W1 and
W2 irftepehBiéntly is CH or ni- trogen; 10 X is NR5 or CR6R7, wherein R5
is hydrogen €% u8 atkyh f Cle 8tatkyl sabstituted Wwith hatogen3 €18 alkyl
substi- tuted with C1_8 alkoxy, cycloalkyl of three-membered to
seven-membered ring, C1_8 alkyl substituted with cycloal- kyl of
three-membered to seven-membgr%}alrﬁ‘lg? %I_8 alkyl 15 substituted with
phenyl, C2 3 acyl, or C2_8 alkenyl, and

10

15

Test compounds

PPAR activity

PPARQ PPARY PPARD
Example 1 Inactive Inactive 56
Example 2 Tnactive Inactive 88
Example 3 Inactive Inactive 76
Example 4 Inactive Inactive 22
Example 5 Inactive Inactive 114
Example 6 Inactive Inactive 68
Example 7 Inactive inactive g1
bExample 8§ Inactive Inactive 61
Example 9 Inactive Inactive 80

PPAR activity: a relative value using 107'M of the
test compound {(control=100%)

o GW-590735 10°% M

¥: Rosiglitazone 107° M

d: GW-501516 107 M
(Except that compounds of Examples 3 and 8 were measured

in the amount of 107° M}

As 1s 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.



each of R6 and R7 independently is hydrogen or C1_8 alkyl; Y is
-(CR8R9)n-, wherein each of R8 and R9 independ ently is hydrogen or
Cl1l 8alkyl,and nis 1to 4; or X and Y are combined to form
-CR10=CR11- or 20 ethynylene, wherein each of R10 and R11
independently is hydrogen or Cl_B-alkyl; Z is carboxyl or tetrazolyl; G is 0,
S or CR12R13, wherein each of R12 and R13 inde- pendently is hydrogen
or C1_8 alkyl; 25 A is five-membered heterocyclic ring selected from the
group consisting of thiazole, oxazole, imidazole, pyrazole, thiophene,
furan, and pyrrole, which can be substituted with a substituent selected
fropitihecgrotp | BBALIBIRTPOPE1C8 alEESZ ¢ hlkenyl, C2_8 alkynyl,
C1_8 Jhalkoxykaleger Chrdiatkybsulisiituted withrhalogens€1:8 Exam-
9&<€9X¥ @ypﬂituted with halogen, hydroxyl, nitro, C2_8 - 86 acyl, C6_10
aryl, and a five-membered or six-membered het- erocyclic group; B is a
C1 8 dik§len85B2L8 a%n%ﬁé%o?é?_@fﬁ?y@nﬁﬁ’er%mﬁn?\%/herein the
5 chain can be substituted with 5 a substituent selected from the group
consisting of C1_8 alkyl, cycloalkylaf threggmembered to
seven-membered ring, C1_8 alkoxy, and halogen; each of R1 and R2
C1_B alkoxy, halogen, C1_B 10 alkyl substituted with halogen, C1_8
alkaxysubstigied sdth halogen, hydroxyl, pitigg G2-BiacyC6_10 aryl or
a five-membered or sm-mem%e%gg heterocyclic 9@%‘%@/ each of RSP%%M

independently is hydrogen or OLalkyl; and

Example 10 Inactive Inactive 69
Example 11 Inactive Inactive 89
Example 12 Inactive Inactive 93
Example 13 Inactive Inactive 62

PPAR activity: a relative value using 107'M of the
10 test compound (control=100%)
o GW-590735 1070 M
¥ Rosiglitazone 107° M
0: GW-501516 10-7 M
(Except that compound of Example 13 was measured in the
15 amount of 107% M)

As is apparent from Table 39, the test compound show
excellent agonist functions for PPARS.
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15 m s an integer of 0 to 3. 2. A compound or a salt thereof defined in
claim 1, wherein each of W1 and W2 is CH. 20 3. A compound or a salt
thereof defined in claim 1 or 2, wherein X is CR6R7. 4. A compound or a
salt thereof defined in claim 1 or 2, wherein X is CH2. 25 S. A compound
or a salt thereof defined in claim 1 or g2zwberein X is NR5. 6. A compound
or a salt thereof defined in claim 1 30 or 2, wherein X is NH. 7. A
compound or a salt thereof defined in claim 1 or 2, wherein X is NR5, and
R5is C1_8 alkyl. - 87 8. A compound or a salt thereof defined in any one
of claims 1 to 7, wherein Y is CH2. 9. A compound or a salt thereof
défiétin any one 5 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
is0.10,11. Ago  thereqf defi i f claims 1
10, Whoéréin Azgls thia ﬁnﬁﬁﬁﬁéﬁe bg%seub]é{;iltfu%g Wi (E}s%@slt%aer(]? B
8elBBtel YRR group consisting of C1_8 alkyl, C2_B alkenyl, C2_B
alkynyl, C1-8 alkoxy, halogen, C1_8 alkyl substituted with halogen, C1_8 (I)
15 alkoxy substituted with halogen, hydroxyl faitro, C2_B acyl, C6_10
aryl, and a five-membered or six-membered h Ze{(;cyclic group. 12. A
compound or a salt thereof defined in any one 0l clasi{ns{;téo 11,

N

wherein B is ethy. er]e:(tjyﬂl.(CR3R4)m-A~B
\ 7
VVZ

\

wherein sach of W' and W* independently is CH or ni-

G

trogen;

X is NR® or CR®R’, wherein R’ is hydrogen, Ci_g alkyl,
Cq.g alkyl substituted with halogen, Ci;_g alkyl substi-
tuted with Cq.g alkoxy, cycloalkyl of three-membered to
seven-membered ring, Cq_g alkyl substituted with cycloal-
kyl of three-membered to seven-membered ring, Cy.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 -(CRPR®%),-, wherein each of R® and R’ independ-
ently is hydrogen cor C,_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 Cy_g alkyl;

Z is carboxyl or tetrazolyl;

G is O, S or CRY¥R'®, wherein each of RY and R" inde-
pendently is hydrogen or Cyj_y alkyl;

A ig five-membered heterocyclic ring selected from
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, Cy_g alkynyl, Cy_3
alkoxy, halogen, Cq.g alkyl substituted with halogen, Ci.g
alkoxzy substituted with halogen, hydroxyl, nitro, C,_g
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13. A compound or a salt thereof defined in any one of claims 1to 12,
wherein each of R1 and R2 independently is hydrogen, C1_8 alkyl, C2_8
alkenyl, C1_8 alkoxy, halo 25 gen, C1_8 alkyl substituted with halogen, or
C1_8 alkoxy substituted with halogen. 14. A compound or a salt thereof
defined in any one of claims 1 to 12, wherein each of R1 and R2
independently 30 is hydrogen, Cl_g alkyl, halogen, or C1_8 alkyl substi-
tuted with halogen. 15. A compound or a salt thereof defined in any one
of claims 1 to 14, wherein each of R3 and R1 is hydrogen. 3588 16. A
compound or a salt thereof defined in any one of claims 1 to 14, wherein
#tislo. m-AcohipoundRving T fotleWTREfer MUt (IDicr Bardslired het-
thereot: (H): R2ao\€O2H R a Aa-Ba Ga wherein Ga is 0, S or CH2; 10
Aais fiye- r’geg\bgred Q%tﬁ ﬁ éc I’IE sel ‘itﬁg(ﬁ?{‘é eoqjog Q&lstlng
of thiazole, oxazote an ene, can stltuted

KUBStHGERt SdEdRd fPH“rﬁrfﬁéDgrBUB c6H§1§ﬁn§6PC@e8deWthL§ed with
alkexipstialogen,t Cle Bealkylisubstituted with:halegery Gl -8 atkgxy Substis

é@ﬁ%t ed with. halogen; hygroxyl, D19, apd G2, B gyl Bads aGhel req
r%l%%ene or C2_B alkenylene chaln and each of Rla and R2a

ententlyTs ]ﬁ%ydge?f“‘é: Pglogen;

each of R* and R® 1ndependently is hydrogen, Ci_g al-
kyl, Co_g alkenyl, C,.g alkynyl, Cy;_g alkoxry, halogen, Cj.g
alkyl substituted with halogen, Cj_g alkoxy substituted
with halogen, hydrozyl, nitro, C,.g acyl, Csz_ip aryl or a
five-membered or six-membered heterccyclic group:

each of R’ and R' independently is hydrogen or Ci.g
alkyl; and

m is an integer of 0 to 3.

2. A compound or a salt thersof defined in claim

1, wherein each of W! and W* is CH.

3. A compound or a salt thereof defined in claim 1

or 2, wherein X is CR°R’.

4. A compound or a salt thereof defined in claim 1

or 2, wherein X is CH,.

5. A compound or a salt thereof defined in claim 1

or 2, wherein X is NR.

6. A compound or a salt thereof defined in claim 1

or 2, wherein X is NH.

7. A compound or a salt thereof defined in claim 1

or 2, wherein X is NR’, and R’ is Ci_g alkyl.
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alkyl, C1_8 alkoxy, halogen, C1_B alkyl substituted with halogen, C1_8
alkoxy substituted with halogen, hydroxyl, 20 nitro, Or C2_8 acyl. 18. A
compound or a salt thereof defined in claim 17, wherein Ga is 0. 25 19. A
compound or a salt thereof defined in claim 17 or 18, wherein Aa is
thiazole, which can be substituted with-a substituent selected from the
group consisting of C1_B alkyl, C1_B alkoxy, halogen, Cl_g alkyl
substituted with halogen, C1_B alkoxy substituted with halogen, hy 30
droxyl, nitro, and C2_B aryl. 89 20. A compound or a salt thereof defined
in any one of claims 17 to 19, wherein Ba is ethylene chain. 21. A
compotind or# SiiFerest dSfinddIR Ahy BRBL5VF cRims Frtoidp 20y one
wherdin gash bf Ria andw-Rea éndependsently is hydrogen, C1_8 alkyl,
C1_8 alkoxy, halogen, C1_8 alkyl substituted with halogen, or C1_8

alkoxy substituted with halogen. 10 22. A com oundi!fl? ing@)g]e.followingO
formul (l11) ot &~SHPHEER Ilg ﬁ?&ﬁsﬁ*}‘?\fg‘?@éz g b BB ©ne
05 whieremsGhb is 0, 8,orxCid2eAb g fivies memiyeredheterocyclic ring
selected from the group consisting of thiazole, oxazole, and thiophene,
which be substituted with a substituent selected from. the,group
consisglf](g'of 13@%%, 1f§aﬁ<o§<$,%alg§§n{eop defintadin any one
of claims 1 to 9, wherein G is O.

11. A compound cr a salt therecof defined in any one
of claims 1 to 10, wherein A is thiazole, which can be
substituted with a substituent selected from the group
consisting of Cq.g alkyl, C,_y alkenyl, Co_g alkynyl, Ci_g
alkoxy, halogen, C;.g alkyl substituted with halogen, Ci_g
alkoxy substituted with halcgen, hydroxyl, nitro, Cp.g
acyl, Cg.1g aryl, and a five-membered or six-membered het-

erocyclic group.

12. A compound or a salt therecof defined in any one

of claims 1 to 11, wherein B 1is 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, Cy_g alkoxy, halo-
gen, Ci.p alkyl substituted with halogen, or C,_y 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, Cy_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 hydrogen.



10

15

20

25

30

20 C1_8 alkyl substituted with halogen, C1_8 alkoxy substi- tuted with
halogen, hydroxyl, nitro, and C2_8 acyl; Bb is a C1_8 alkylene or C2_8
alkenylene chain; each of R I b and RZb independently is hydrogen,

C1 8 alkyl, C1_8 alkoxy, halogen, C1_3 alkyl substituted with 25

halogen, C1_8 alkoxy substituted wittBBalegen, hydroxyl, nitro, or C2_8
acyl; and R3b is hydrogen or C1_8 alkyl. 23. A compound or a salt thereof
defined in claim 30 22, wherein Gb is 0. - 90 24. A compound or a salt
thereof defined in claim 22 or 23, wherein Ab is thiazole, which can be
substituted wijth a substitueet selected from the group consisting of C1_8
o, G 8 afkoRy R G128 Bty ARG Skt Ralbgeh, 10 one
afkoxysubstitutacbwith halbgers hy-mroxyl, hitro, and C2_8 acyl. 25. A
compound or a salt thereof defined in any one of claims 22 to 24, wherein
Bb is ethylene chain. 10 26. A compound or.a salt thereof defined in

one ofclaimeo7 B8, libelit Mt G RIE Shd H20 Bpai Sl OF
fydrobfent car godikyl, C1_9 alkoxy, halogen, C1_B alkyl substituted with
halogen, or C1_8 alkoxy substituted 15 with halogen. 27. An activator of{1T)
peroxisome proliferator acti- vated reg@ptor 6 which contains as an

effective component a compound or a salt thereof defiBSdA'n any one of
claims 20 1 to 26. 28. A medicament wijich coatai compound or a

salt thereof defineg'im any-Qne af-alaimsid. to 26 and a

N2

wherein G* is 0, S or CHp;

A% ig five~membered heterocyclic ring selected from
the group consisting of thiazole, oxazocle, and thiophene,
which can be substituted with a substituent selected from
the group consisting of C;.g alkyl, Cy_g alkoxy, halogen,
Cq.g alkyl substituted with halogen, Cy_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, C;_g alkoxy, halogen, C;_g alkyl substituted with
halogen, C,_g alkoxy substituted with halogen, hydroxyl,

nitro, or Cy_g acyl.

i8. A compound or a salt thereof defined in claim

17, wherein G* is 0.

19, A compound or a salt therecf defined in claim
17 or 18, wherein A® is thiazole, which can be substituted
with a substituent selected from the group consisting of
Ci.g alkyl, C;.g alkoxy, halogen, C,_g alkyl substituted
with halogen, Cq_g alkoxy substituted with halcgen, hy-
droxyl, nitro, and C,.g acyl.
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pharmaceutically acceptable vehicle. 25 29. A method of activating
peroxisome proliferator activated receptor 6, characterized in that
effective dose of a compound or a salt thereof defined in any one of
claims 1 to 26 is administered to a patient who requires 30 the compound
or the salt thereof. 30. A method for. trggtment and/or prophylaxis of a
disease mediated by peroxisome proliferator activated re- ceptor 6,
characterized in that effective dose of a com 35 pound or a salt thereof
defined in any one of claims 1 to - 91 26 is administered to a patient who
requires the compound or the salt thereof. 31. A method for treatment
and/or prophylafi§ B Binedtinl it 30, WiTeraifa didedsamediatéd byne
pér-coxisome proliferatdr, activated rec@ptarsS 45 hyperipideh ariia,
dyslipidemia, hyperchlolesterolemia, hypertriglyc- eridemia, HDL
hypocholesterolemia, LDL hypercholes- terolemia and/or HLD
non-chblesterdlemBP VLR Rfpétprs 16 tdiREMREL dySfifoptoteindmigly one
afiolijoproteir A-typopro-tefemia, athenoscierdtis adigeBsd ohartgrald-
é?!@_ﬁ,q/si%;?d}%&ala%t%)g&ﬁ?mﬁq\zgsgtﬂﬁ §.\|/,_st@rp§ cg@b&y@g@rﬁ%%(ién?a@%g
peripheral circulatory disease, metabolic syndrome, syndrome X, ohesi
i inG IR e ToF G 1 e eD, rypdrghceiia. icnn - Heed
rasistanée dfffpaired glucose tolerance, hyperinsulinism, diabetic
complica- tion, cardiac insufficiency, cardiac infarction, cardio- myopathy,
hypertension,.fatty liver, ngn-alcohalic fatty hepatitis, thr ~Alzheimer
diseas%%ieur%dgéénﬁeorgﬁ\ge %%g‘.é‘é‘as%ﬁ%e#nj%gﬁéé‘ﬁﬁl d%gg}gg,lr%ulﬁ)ﬁ?
8&lefosis ddrénereot:
(II1)
RZD\ R3b
|
~ 4 N\/
\ :/

R‘lb ___ Ab - Bb T

CO,H

wherein GP is 0, § or CHjz;

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 Cy.g alkyl, Cy_g alkoxy, halogen,
Ci-g alkyl substituted with halogen, C;_g alkoxy substi-
tuted with halogen, hydroxyl, nitro, and Cs_g acyl;

B” is a C;.5 alkylene or C,_g alkenylene chain;

each of R'™ and R*® independently is hydrogen, C;_g
alkyl, Ci_g alkoxy, halcgen, Cj.g alkyl substituted with
halogen, Cj_3 alkoxy substituted with halogen, hydroxyl,
nitre, or C,.g acyl; and

R™ is hydrogen or C;_g alkyl.

23. A compound or a salt thereof defined in claim

22, wherein G is 0.
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nal leukodystrophy, dermatitis, psoriasis, acne, skin ag- ing, trichosis,
inflammation, arthritis, asthma, hyper- sensitive intestine syndrome,
ulcerative colitis, Crohn's disease, pancreatitis, or cancer including colon
cancer, 25 large intestine cancer, skin cancer, cancer of the breast,
carcinoma of the prostate, ovary cancegg, and lung cancer. 32. A method
for treatment and/or prophylaxis de- 30 fined in claim 30, wherein a
disease mediated by per- oxisome proliferator activated receptor S is
dyslipidemia, metabolic syndrome, obesity including internal-organs fat
type, atherosclerosis or disease associated therewith, or diabetes. 35 - 92

33. Usé‘bf a GoriPBRIRI B a ShlttherebF deffad it ang oreest Aints- 2 48
26 fortreaimentcanstior prophy- taxis: oba diseaséahediatecbby substituted

peroxisomeproliferatar. activatedsgeentor 6.3 34 Pésgpf@omewﬂg Of £

a salt thereof defined in claim 33, wherein a dlsease mediated

Derexsoime pro: Yiférforadiatdd rEEEptor é:kﬁyﬁéﬂﬁﬁﬁde?ﬂﬁgsgg}ﬁiﬁed
déntia hayiperehlolesterolemia; typevtriglyterdemiay HDL 1eiocgen, hy-

hypecholesterolemia, LDle pyé)eéggp_lesterolemla and/or HLD
non-cholesterolemia, VLDL hyperproteinemia, dyslipopro- teinemia,

apolipoprotein A-lI hypoproteinemia, atheroscle- rosis, disease of arterial
sclerosi§, -dis@aseubeardib- Vaseulan syiste s eefebicvastafar diségse, one
peripharghd Sxirculatory disease: metabolie syrdrpme, syndeome X, obe-
sity including internal-organs fat type, diabetes, hyper-

26. A compound cr a salt therecf defined in any one
of claims 22 to 25, wherein each of R'™ and R*® independ-
ently is hydrogen, Cq.g alkyl, C;_g alkoxy, halogen, Cj_g
alkyl substituted with halogen, or C;_g alkoxy substituted
with halogen.

27. An activator of peroxisome proliferator acti-
vated receptor 6 which contains as an effective component
a compound or a salt thereof defined in any cone of claims
1 to 26.

28. A medicament which contains a compound or a
salt thereof defined in any one of claims 1 to 26 and a

pharmaceutically acceptable vehicle.

29, A method of activating peroxiscme proliferator
activated receptor 6, characterized in that effective dose
of a compound or a salt thereof defined in any cone of
claims 1 to 26 is administered to a patient who reqguires

the compound or the salt thereof.

30. A method for treatment and/or prophylaxis of a
disease mediated by peroxisome proliferator activated re-
ceptor 8, characterized in that effective deose of a com-

pound or a salt thereof defined in any one of claims 1 to
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glycemia, insulin resistance, impaired glucose tolerance, hyperinsulinism,
diabetic complication, cardiac insuffi- ciency, cardiac infarction,
cardiomyopathy, hypertension, 20 fatty liver, non-alcoholic fatty hepatitis,
thrombus, Alzheimer disease, neurodegenerative disease, demyelinat-
ing disease, multiple sclerosis, adrena$ leukodystrophy, dermatitis,
psoriasis, acne, skin aging, trichosis, in- flammation, arthritis, asthma,
hypersensitive intestine 25 syndrome, ulcerative colitis, Crohn's disease,
pancreati- tis, or cancer including colon cancer, large intestine cancer,
? é: cancer, cancer of the breast, carcinoma of the prostate, ovary

a

cet, ANA IR EacT. 3638, 8%&Jo%tcowo&?oqaﬁa%anEﬁ&eaPmpound
defirgteins elaimt33; wehefein a disease mediated by peroxisome pro-
liferator activated receptor S is dyslipidemia, metabolic syndrome, obesity

includi mte&palo%an fgltt pe, at eroscleros or disease associated
g ? Treatment an or prophylaxis de-
therewith, or dia

fined in claim 30, whereln a disease mediated by per-
oxisome proliferator activated receptor & is hyperlipide-
mia, dyslipidemia, hyperchlolesterolemia, hypertriglyc-
eridemia, HDL hypocholesterolemia, LDL hypercholes-
terolemia and/or HLD non-cholesterolemia, VLDL hyperpro-
teinemia, dyslipoproteinemia, apolipoprotein A-I hypopro-
teinemia, atherosclercsis, disease of arterial sclerosis,
disease of cardiovascular systems, cerebrovascular dis-
ease, peripheral circulatory disease, metabolic syndrome,
syndrome X, chesity including internal~organs fat type,
diabetes, hyperglycemia, insulin resistance, impaired
glucose tolerance, hyperinsulinism, digbetic complica-
tion, cardiac insufficiency, cardiac infarction, cardio-
myopathy, hypertension, fatty liver, non-alcocholic fatty
hepatitis, thrombus, Alzheimer disease, neurodegenerative
disease, demyelinating disease, multiple sclerosis, adre-
nal leukodystrophy, dermatitis, psoriasis, acne, skin ag-
ing, trichoesis, 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,

32. A method for treatment and/or prophylaxis de-
fined in claim 30, wherein a disease mediated by per-
oxisome proliferator activated receptor 8 is dyslipidemia,
metabolic syndrome, obesity including internal-organs fat
type, athercsclerosis or disease associated therewith, or

diabetes.
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33. Use of a compound or a salt thereof defined in
any one of claims 1 to 26 for treatment and/or prophy-
laxis of a disease mediated by peroxisome proliferator
activated receptor 8.

34. Use of a compound or a salt thereof defined in
claim 33, wherein a disease mediated by peroxisome pro-
liferator activated receptor & is hyperlipidemia, dyslipi-
demia, hyperchlolestercliemia, hypertriglyceridemia, HDL
hypocholesterolemia, LDL hypercholesterolemia and/or HLD
non-cholesterolemia, VLDL hyperproteinemia, dyslipopro-
teinemia, apolipoprotein A-I hypoproteinemia, atheroscle-
rosis, disease of arterial sclerosis, disease of cardio-

vascular systems, cerebrovascular disease, peripheral

circulatory disease, metabolic syndrome, syndrome X, obe-

sity including internal-organs fat type, diabetes, hyper-
glycemia, insulin resistance, impaired glucose tolerance,
hyperinsulinism, diabetic complication, cardiac insuffi-
ciency, cardiac infarction, cardiomyopathy, hypertension,
fatty liver, non-alcocholic fatty hepatitis, thrombus,
Alzheimer disease, neurodegenerative disease, demyelinat-
ing disease, multiple sclerosis, adrenal leukodystrophy,
dermatitis, psoriasis, acne, skin aging, trichosis, in-
flammation, arthritis, asthma, hypersensitive intestine
syndrome, ulcerative colitis, Crohn’s disease, pancreati-
tis, or cancer including colon cancer, large intestine
cancer, skin cancer, cancer of the breast, carcinoma of

the prostate, ovary cancer, and lung cancer.

35. Use of a compound or a salt therecof defined in
claim 33, wherein a disease mediated by peroxisoms pro-
liferator activated receptor 8 is dyslipidemia, metabolic
syndrome, obesity including internal-organs fat type,
atherosclerosis or disease associated therewith, cr dia-

betes.



