WO 03/ 074052 PCT/1B03/00817 TH AZOLE AND OXAZOLE DERI VATI VES THAT MODULATE
PPAR ACTIVITY FIELD OF THE INVENTION 5 The present invention relates to
conpoundswand/opeaz maceuti cal fornul ations that can be usedTiBX08Et
conditions nedi ated by nucl ear hornone receptors, nore specifically, to
conpounds and pharmaceutical fornulations that nodulate PPAR activity. 10
BACKGROUND OF THE | NVENTI ON Hyperchol esterol em a, hyperli pi dem a, and

di abetes are well recognized risk factors in the onset of atherosclerosis
and coronary heart disease. 15 Hyperchol esterol em a and hyperlipidem a are

characterized bpngxsgssiovghyoll gRivat®¥ehsrefotl aadrebatester ol and i pids.
The bl ood chol esterol pool is generally dependent on dietary uptake of

chol esterol fromthe intesti i i f chol esterol throughout
t he body, especially the IivgﬁEﬁﬁgg?hE@%ﬁﬁhiﬁtﬁjﬁhoIesterol in plasma is
carried spn apolipoprotein B-containing |ipoproteins, such as |ow 20 density

| i poproteins (LDL) and very-lowdensity |ipoproteins (VL_DL?. The risk of
coronary artery Hhspasat inverton neh@séase@pmng apppharmgcantoel | evel s i ncrease.

Conversely, . hi levels of cholesterol .carried.in hi i | i popr ot ei ns
(HDL) is p’?oélfﬂggflf’@s‘et%ﬁtgcﬁfl & tus%do‘ipg[heﬁF §ongyoas fleglil asteedal%yeg%l%? ﬂg}.rﬁ%eed. . 1977;

62: 707- 714) recéhrorkN@ofe spbdifiSallye iy @SGTunpes theutted foinmnaidnamiatcl ass of
Iipid-lomering drugs. These conpounds inhibit HMG CoA reductase which is

i npl i cat ed mAadglae PHAR activitifi ti ng step in cellular chol esterol biosynthesis.
Represeptative statins include atorvastatin, |ovastatin, pravastatin, and
sinvastatin. The effectiveness of these conpounds depends on LDL receptor
regul ati on. O her inport @ACRGROUND QFAdHE SNUENGIONNcl ude fi brates such as
genfibril and clofibrate, bile acid sequestrants such as chol estyram ne
and col estipol, probucol, and nicotinic acid analogs. 1

Hypercholesterolemia, hyperlipidemia, and diabetes are well recognized

risk factors in the onset of atherosclerosis and coronary heart disease. '

15  Hypercholesterolemia and hyperlipidemia are characterized by excessively high
levels of blood cholesterol and lipids. The blood cholesterol pool is generally
dependent on dietary uptake of cholesterol from the intestine and biosynthesis of
cholesterol throughout the body, especially the liver. The majority of cholesterol
in plasma is carried on apolipoprotein B-containing lipoproteins, such as low-

20  density lipoproteins (LDL) and very-low-density lipoproteins (VLDL). The risk
of coronary artery disease in man increases when LDL and VLDL levels increase.
Conversely, high levels of cholesterol carried in high-density lipoproteins (HDL)
is protective against coronary artery disease (Am. J. Med., 1977; 62:707-714).

25 The statins represent perhaps the most important class of lipid-lowering
drugs. These compounds inhibit HMG-CoA reductase which is implicated in the
rate-limiting step in cellular cholesterol biosynthesis. Representative statins
include atorvastatin, lovastatin, pravastatin, and simvastatin. The effectiveness of
these compounds depends on LDL receptor regulation. Other important

30 antilipidemia drugs include fibrates such as gemfibril and clofibrate, bile acid
sequestrants such as cholestyramine and colestipol, probucol, and nicotinic acid

analogs.



WO 03/ 074052 PCT/1B03/00817 To date, a nunber of oral antidiabetic agents
have been devel oped. The nbst commonly used hypogl ygem ¢ drugs are the

sul f onyl uweas/07488t f onyl ureas are generally used to stinulparaBim@saii n. The
bi guanide nmetformn is generally wused to inprove insulin sensitivity and
to decrease hepatic glucose out put 5 Acarbose is used to limt

ostprandi al h ce Th 2 4 "
Pnsuloi n acti onype]fon g a]nl%@}bgég ‘?‘f@ “h%ltﬁ%gﬂc %%e&l Oﬁ@gn e?Vgxf)gcgn'gﬁe enhance

Prol i f erat ory, ¢ thMalon 8 usBe PSPy sen(iPRAR afd tBe bﬁ%ﬂyﬁﬁé@d Suffosyluidasrber of

bi ol ogi cal processes and di Sease st ates including ty per chol est er olema, 10
hyper|'i pi derir@gersradlydisabet esnumemhar Ehﬁ’em@emée éﬁet HBINA epneEAllyr ecept or

super fam Iy Ofg%ﬁ{lgl}r]ngxgeﬁﬁé@&gﬁefg%{: g?yr %ﬂd to crleggel gﬁlﬁ 1,88Ripuf. hyr 0 d, - and

vitamin D iNocont T g expr essi on of

prot ei ns st hag cheaeliatRdld Bingt pos@aEe] hs dﬁ@rgl&déﬁlﬁeﬁ‘ﬁﬁzﬁldlmd&4 BRABS arar e
activated by fatty acids and fatty aci netabol ites. There are three PPAR

subt ypes PPARed&to @mmqan@émse@tl@reweth@edn@réa&aeg sy PF‘?@R“%‘PH and PPAR y. Each
receptor shows a different pattern of tissue expression, and differences
in activation by structurally diverse conpounds. PPAR Yy, for instance, is
expressed nost alpepeEsdthy PiolifaatbpAstvdtion Reecptors (HPAch)\amimpﬂieatedlm an

skel etal nuscle, heart, liver, intestine, Ki dnei’/%‘ \Y; scugﬁ e end t hel i el and
smoot h rus | mameker pPEbigkosigsl progessereiditrasroratepy dﬂ‘@@ﬁ’? g %f?’e’ “&%8oci at ed

with 20 egq{a@H@r e%{; 'afﬁﬁla'ldb%te§ eFPAkk Vitd He@Beks lakeeqluaieupe@e)t&evel s,

rracrophage I"at 1 on, ammat ory response, and
di f f erent i atsuperfariity of ﬁlam;gxhpt;on fﬁlﬁéﬁshitancéucﬂmetﬁra@s@cfrcad,@@d\mttllnmolBes| ty,

di abet es, carci nogepesi s, er pl asi at her.oscl.er SI S r . dem a,
and hyper chdFesFs ol BRY Blay 85 330 HP O@?I@n Xpﬁﬁﬂﬂf‘é’fﬂo Aok I%éguel elprlcqul asna

triglyceri d%eﬁﬂﬁls%urﬁﬁ%&%t @ PP ARG r@h RivaRta s ot L adigeidd fattpadid eat i ng
hypertriglyceridema, hyperlipidenma and obesity. PPAR (err) is associated

wWith the devebmpotites. ThbrermomthréaRRAR aum;emrfd’e%ﬂ cdPBHRe@Ispeeleiredit gSNI DDM) |
hypertensi on, cor onar arter di sease r nd certain

mglol gnandi e ﬂ@él@? ng%yvé%qhgﬁce@for@bg\ﬁggg tJFF’ég“t g]‘?‘f cﬁ’gﬁﬁsﬂi‘gt rated to

i ncrease H éég}loﬁ an(il'(ﬁffggmésﬁ ac\{pfgté&?%ﬁt?uctﬁ'dﬂy divER2 Codphlidg. recently, a

PPAR O sel ective agoni st was reporte have shown a
PPAR ¥, for instance, is expressed most abundantly in adipose tissue and at lower

levels in skeletal muscle, heart, liver, intestine, kidney, vascular endothelial and
smooth muscle cells as well as macrophages. PPAR receptors are associated with
20  regulation of insulin sensitivity and blood glucose levels, macrophage
differentiation, inflammatory response, and celi differentiation. Accordingly,
PPARSs have been associated with obesity, diabetes, carcinogenesis, hyperplasia,

atherosclerosis, hyperlipidemia, and hypercholesterolemia.

25 In addition, PPAR agonists lower plasma triglycerides and LDL
cholesterol and are therefore useful in treating hypertriglyceridemia,
hyperlipidemia and obesity. PPAR v is associated with the development of non-
insulin-dependent diabetes mellitus (NIDDM), hypertension, coronary artery
disease, hyperlipidemia and certain malignancies. Finally, activation of PPAR B

30  has been demonstrated to increase HDL levels. (Leibowitz, W097/28149, Aug.
1997.) More recently, a PPAR B selective agonist was reported to have shown a

dose-related increase in serum HDL-C and decrease in LDL-C and VLDL-TG in



dose-rel ated increase in serum HDL-C and decrease in LDL-C and VLDL-TG in

2 WD 03/074052 PCT/1B03/00817 insulin-resistant m ddl e aged rhesus
nonkeys. W@/03R74082 i ver et al., PNAS, v. 98, pp. 5306-5311,pC208d300817
Antilipidem c and antidiabetic agents are still considered to have non- 5
uniformeffectiveness. The effectivieness of antidiabetic and antilipidemc

therapies is Ijmted a cause of patd ent due to
unaccept abl @SB]PIHECS@F%EP‘@‘H ‘WFégr e%ﬁscﬁ%ongﬂlsgm}{i' Ve ag?gﬁéﬁgg%hd

gastr0|ntes§b 965gq§qgﬁﬁ prt, and in the case of antidiabetics, edem,

hypogl ycem hepatOX|C|ty Furt hernore, each type of drug does not
work equally well in all 10 patlents For the reasons set forth above,
there is a need for, vel

| h
be used aI one or ApHl IE tl?ﬂﬁ ﬁ?ﬁfﬁ% resep%b& %C?%ﬁlag?ﬁ ,SARE eat -

al one or 6 &?éc‘tl%hééé tPnd Efectivi¥Hbss AN e@UEiaBEtd MRl dnditipdbmi5 PPAR a
and/or P AR %err) may be desirable in formulating a treatnent for

dysl i pi dem mer@wwmm@ i et bRRAERE PLpOOR @atend cpmpliance dugint i on provi des
d | t PA t
Covent 1 on atBaaemane 5la ey RorRiea e ek dlyge PEPRANER Mud e BRI |

X1 ~=N Art g2Bomfort, and in the case of antidiabetics, edema, hypoglycemia and
hepatoxicity. Furthermore, each type of drug does not work equally well in all

10  patients.

For the reasons set forth above, there is a need for novel antilipidemic and
antidiabetic agents that can be used alone or in combination. Furthermore,
activation of PPARP alone or in combination with the simultaneous activation of

15 PPAR o and/or PPAR y may be desirable in formulating a treatment for

dyslipidemia.
SUMMARY OF THE INVENTION

20 The present invention provides compounds capable of altering PPAR

activity. Compounds of the present invention are described by Formula I:

Y ~COH
w (CH,),
]
R AN
P T
F{2 1
XO
XV
D=
Ar

25



Il 3 WD 03/074052 PCT/1B03/00817 or a pharmaceutically acceptable salt
thereof, where: T is a saturated or unsaturated, substituted or

unsubst i twbDed/oedr ocarbon 5 chain or hydrocar bon- het er oatramiBbésiosihavi ng
from3 to 6 atons wherein the carbon atomof position 2 is connected to
the carbon atomof position 3 to forma five to eight nenber ring; Wis O,
S, CH2, CR4R5, NR3, cycloal kylene, or heterocycloal kylene; Y is absent, O,
or CRAR5 where 10 Y is CR4R5 or ent en Wis 0, S, or NR3; and- Yis O
or absent mﬁ%ﬁpmvﬁ@“@FEﬂwaéﬁ%ﬁﬁeSéﬁtﬁﬁﬁ>R2 are independent!|y hydrogen,

| ower al kyl wer al koxy, hal oal kyl , -O (CH2) pCF3, hal ogen, nitro, cyano,
-OH, -SH, 8]—3 -S(O (err)al kyl, S(O)(err)aryl -(CH2) (err)OR3

- (CH, ) M\R( er r ) R( @is ) satsi@ER(ce unjatura@ay mbst;uaatedoc@pmhsmra(eérhyﬂrocarfbon NR6R7; 15

i ndle;e n)é%,r—,? ggaqﬁ9ghx%%q@rbogkw%oat8wﬁ hav. )5 to 65%01%&?/h§%ma&lg ned

together to Boftfdsif HQVIP% rfebtegt&ﬁwcaﬂmﬁ at@nafmﬁtemamnﬁn aR6 and R7
are i ndepenageﬁ{)xlqla@ﬁjy(fﬁalelﬁ al yrl , al kenyl, al kynyl, -CQal kyl, - CGQaryl,
cycl oal kyl , fivE@eigktyhembeCEdgs vl , -SCQaIkyI, -SCQaryI or joined together

20 to forma 4 t 7 IAgs i ng.,1 nd X1 are
i ndependently O @%@gs@bg}?d?al%ﬁ%‘?%?[e%eﬁéﬁg%t| tlfj}(%%cfﬁ’laryl or
heteroaryl; mis/ Qab@nBi0,Rr CR'R’ tvBefe; and 25 p is 0 to 2. In one
enbodi ment, the present |nvegt|on provi des conpounds as described by

Formul al®a, Formul a IHbsCﬁbRnﬂIdﬁPmdeFBWHﬁFhsi@H‘Ro@n ornula He: 4
Y is O or absent when W is CH, or CR”'R5

_ R! and R? are independently hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH,),CF3, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)palkyl,
S(O)paryl, -(CH)mOR?, ~(CHa)mNR°R’, -COR?, -CO,H, -CO,R?, or -NR°R’;

15 R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;
R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 4 to 7 member ring having O to 3 heteroatoms;
R® and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -COzatkyl, -COsaryl, -SO,alkyl, -SOsaryl, or joined together
20  to form a 4 to 7 member ring having 1 to 3 heteroatoms;
X° and X' are independently O or S;
Ar' is substituted or unsubstituted aryl or heteroaryl;
mis0to5;
nis 0to 5; and

25 pisOto2.

In one embodiment, the present invention provides compounds as

described by Formula ITa, Formula IIb, Formula Ilc, Formula IId, or Formula Ile:



WD 03/ 074052 PCT/|B03/ 00817 /-Y\ /-CO2H ~Y\ -CRH W (CH2). W(CH2). R R1
3Y--y3 12221 / yliyR 2Y1/Y R2x0x0XL XL 1-NNA A Hallb
5 C02H /woN3@@@st W/Y\ Fil ( 2) W(CH2), CRL\ 3 y4\ " PETRB®/00§E 1 112

RRI1 1~2Yi 2R 12vyi iYx0Xo XL XL 1\ -N1\- NA Ar ss H'lid /,YN
JCO2H W (CH2)r, R \3 i~y3 12 R 1 ~2 yl.-Y

ITa IIb

1
10 Ar

Ile

or a pharmaceutically acceptable salt thereof,



x0 X1 >=N 10 Art He or a pharnmaceutically acceptable salt ther
03/ 074052 PCT/ 1 B03/00817 where: Wis 0, S, yCHZ, IOCR4R5, NR3, cygl ggf i<yl 2n\é\o
or het er owpaBoadoRyl ene; Y is absent, 0, or CRARS where YPCI/IBRIRS170r ’
absent when Wis O, S, or NR3; and 5 Y is O or absent when Wis CH2 or
CR4R5; R1 and R2 are independently hydrogen, |ower alkyl, |ower alkoxy
hal oal kyl ,-O (CH2) (err) CF3, hal ogen, nitro, cyano, -OH, -SH, -CF3, 1
-S(O) (err)atheyd:,  S(O(err)aryl, -(CH2)(err)OR3, -(CH2)(err)NRBR?,
-COR(err), - CO(%@%(& S'@ﬁ%@wkﬂ(ﬁw,)cydeﬂkyl@ﬁé & hritRNEbalkyBae;i s hydr ogen,
al kyl, al kenyl, al'kynyl, dr aryl: 10°R4 and R5 are independently hydrogen,
ﬁlelr%l, al kenKI , .ﬁaislqgwit,,%mr@i{ >where j oi ned together to forma 4 to 7

er ring having to t er pat ons; R7..a6€e. i.ndepende
hydrogen, al kyl, al ke‘ﬁygl(;R{aﬁ%I@iﬁ jent %ﬁ%?y%o yar“d cygl oal E;: y

- CO2al kyl , - CQraryl, Yﬁ%%&&yégmwmiybm%dm ed together to forma 4

- - ﬁ
to 7 nmember ring having 1 to heteroatons; 15 X and X1 are independently O

or S; OA'[l i53 suti_%‘teingﬂ?tzm odepargennibit itdoessd, wwer byl leWeaderyl ;. mis Oto 5;

nis 0 5; s . and 20 Y(err Y, Y, Y ind

carbon at onliaéﬁaﬁ%’L %’t(gﬁ‘]g)af%g?n%agﬁg?’eq"&o’ Cﬁéﬂocéégohﬁg’?—g%?’ahé%ﬁgy piete greggte BH )6/”2
RN

bonded to ag@pffyicient) orbeic NRSEIr ageRr? . atonH @ORipstiNRF&®AL s to
conpl ete the@/‘éFeB’néy o)fm eaE:h(r a}?%rﬁ] with the’ , .
R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;
10 R* and R® are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or

joined together to form a 4 to 7 member ring having O to 3 heteroatoms;
R®and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -COzalkyl, -COzaryl, -SOsalkyl, -SOsaryl, or joined together
to form a 4 to 7 member ring having 1 to 3 heteroatoms;
15 " X% and X' are independently O or S;
Ar! is substituted or unsubstituted ary! or heteroaryl;
mis0to5;
nis0to5;
pis Oto 2; and
20 Yl, Y2, Y? and Y* are independently a carbon atom or a heteroatom
wherein the carbon atom and the heteroatom are bonded to a sufficient number of
hydrogen atoms or substituents to complete the valency of each atom with the
proviso that Yl, Y2, Y3 and Y* are not all heteroatoms and that not more than two
adjacent atoms in Y Y3, Y3 and Y* are heteroatoms and that in Formulae IIb, Ilc,

25 and IId, Y', Y, Y? and Y* are not all carbon.

In one embodiment, the present invention provides compounds as

described by Formula IlTa or Formula IIIb:



proviso that Y1, Y2, Y3 and Y4 are not all heteroatons and that not nore
than two adjacent atons in Y1, Y2, Y3 and Y4 are heteroatons and that in
For mul ae wbh3/ovdos62 25 and 11d, Y1, Y2, Y3 and Y4 are not a&Ch/iBexdsrr. | n one
enbodi ment, the present invention provides conpounds as described by
Formula Illa or Formula Il11b: 6 WO 03/074052 PCT/1B03/00817 /Y\ /CO2H ., 1\
[ CO2H W (CHA, W (CH2) 11 R\3c% 2 Rl 323 z \z2 R2 1(5%1211 | Rz 112 z1/1
X0 X0 X1 x1 Ar Ar 1II\;Vé 1\% 25 ~YN -CO2H W 323\22 R2 /2
Z1 X X1\ )=N Artfy Il]c ?dr a pharmaceuti ca cééptable salt thereof,

where: Wis 0, S, ; €R4R5 NR3, cycl or
het er ocycl oal kyl ene; Z
y y > 1/ , | 1//
R zZ R Z
X° X°
XN XV
o~ =
Ar' Al
IIIa | IIb

IIc

10  or a pharmaceutically acceptable salt thereof,

where:
W is O, S, CH,, CR*R’, NR?, cycloalkylene, or heterocycloalkylene;

Y is absent, O, or CR*R® where
Y is CRR° or absent when W is O, S, or NR?; and
15 Y is O or absent when W is CH, or CR'R;

R! and R” are independently hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH,),CF3, halogen, nitro, cyano, -OH, -SH, -CF3, -S(O),alkyl,
S(O)paryl, (CH)wOR?, ~(CH2)mNRR’, -COR?, -CO-H, -CO,R’, or -NR°R;

R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;



Y is absent, 0, O CR4R5 where Y is CRAR5 or absent when Wis 0, S, or NR3;
and 15 Y is O or absent when Wis CH2 or CRAR5; R and R2 are

i ndependewDlog/ohwodr ogen, | ower al kyl, | ower al koxy, hal oalPkyhiBead»og§CH2) pCF3,
hal ogen, nitro, cyano, -OH, -SH CF3 -S(O pal kyl, S(O paryl, -(CH2)nOR3,
- (CH2) "NR6R7, -COR3, -CO2H, - or-NR6R7; R3 is hydrogen, alkyl,

al kenyl, al kynyl (}{@a[ndeﬁsy&? wEFMd?‘?E@%@% kyngl g@gﬁﬁOﬁ yl%}a?}l;ld IR5 are

i ndependent |y hydrogen, ary or ol ned
t oget her t o jbimedtagethet o formanxer7 memberrng huyirg Q [0) Bhdnﬁ'oanoumt ons; R6 and R7

are independently 6hydrqgen al kyl , al kenyl , Ik |, - CQaryl,

cycl oal kyl, -copdtidnd R a@g@g;:pgentlg%ggfqg}p al (éggwl allgfny} ﬁ%kXIOQet her 5
to forma 4 | 0D, 41, 058, NRYCIREL AN jofnddothedr ©

i ndependent I%Q%IZI%)’??EST;B%{ ! @92 hﬁ%stl tzutyqed of u%susbtzztl tutrédnar yfg r

het er oar ¥l ; tofommDa 850 7rman$be®rmg)h5vmgﬂ) tpBde®roayords; and Z', Z2, and Z3 are

independently a bo atom or het er ogt om wherein the carbon atom and
t he heteroat om a&g(r f@eae@ﬁf‘&f $ number of hydrogen atons or

substituents to cgoipl g;bgmgﬂg oY%hﬁiE@ﬁ{tu&fd BACR MRtadary th the proviso that
Z', Z2, and Z3 are not all heteroatons and that in Fornmul ae Ill'a and 15

I I b Z' Z2, and 1#3s @t®5not all carbon atons. In yet another enbodi nent of
t he present i nventi gﬂpréa met hod of preparing the conpounds of Formula | -
[1l is provided. hod of the present invention includes reacting Rio

OO0 O 10 pis Oto 2; and

7', 7%, and 7’ are independently a carbon atom or a heteroatom wherein
the carbon atom and the heteroatom are bonded to a sufficient number of
hydrogen atoms or substituents to complete the valency of each atom with the
proviso that Z], Zz, and Z> are not all heteroatoms and that ‘in Formulae IITa and

15 IbZ, Z2, and Z° are not all carbon atoms.

In yet another embodiment of the present invention, a method of preparing

the compounds of Formula I - III is provided. The method of the present

invention includes reacting

X'H
20

in a solvent in the presence of a base such as cesium carbonate, with

X

25  where



RLR2 ~iT XOH 20 in a solvent in the presence of a base such as cesium
carbonate, wwth x X ~=N Ari 25 where 8 WD 03/074052 PCT/1B03/00817 T,
Rl1, R2, REpoBA740BR5, R6, R7, X, X1, Arl, m n, and p are t[RE€TABROB008E
descri bed above; X is a halogen; and R10 is a lower alkyl. 5 In another
enbodi nrent of the present invention a pharmaceutical conposition

coeptabl o carri ar &+ it Rt &6y Ry ARt o 58 AR AR o et

enbodi ment @fsciped Bs®gent invention, a nethod of treating, 10 preventing
or controlling hé/gerchol esterema in a mammal is provided. The nethod
conpri ses adm ni st Bréihadpgen; alde mammal in need thereof a therapeutically

ef fective anount aﬁistar]ewclpﬂg@unds of the present invention. In another
enbodi ment of th presgnf3 Invéntion a nethod for treating, preventing, or
control Il sng obesity is provided. 15 In another enbodi nent of the present

i nvention a nethod for treating, Prevent i.ng, or controlling hyperglycem a

i's provided. In amareia camodunerlof themresrel BYEORA RIAVRHEPEH a et hod f or
treating, %5%}68&]&&990m19ﬁs1&g0£‘E&Hﬁ(&dnﬁ%f bARNI23GhEbRSHSmbR Provi ded.

pharmaceutically acceptable carriers, diluents, or excipients is provided.
In another embodiment of the present invention, a method of treating,

10  preventing or controlling hypercholesteremia in a mammal is provided. The
method comprises administering to the mammal in need thereof a therapeutically
effective amount of the compounds of the present invention.

In another embodiment of the present invention a method for treating,
preventing, or controlling obesity is provided.

15 - In another embodiment of the present invention a method for treating,
preventing, or controlling hyperglycemia is provided.

In another embodiment of the present invention a method for treating,
preventing, or controlling atherosclerosis is provided.
In another embodiment of the present invention a method for treating,

20  preventing, or controlling hypertriglyceridemia is provided.

In another embodiment of the present invention a method for treating,
preventing, or controlling hyperinsulinemia is provided.

In another embodiment of the present invention a method for treating,
preventing, or controlling diabetes is provided.

25 In another embodiment of the present invention a method for treating a
patient exhibiting glucose disorders associated with circulating glucocorticoids,
growth hormone, catecholamines, glucagon, or parathyroid hormone is provided.

For each disease state treatable, preventable, or controllable by the method
of the present invention, a therapeutically effective amount of the compounds of

30 the present invention are administered to the mammal in need thereof.

In yet another embodiment of the present invention, a method for

preparing compounds of Formula I is provided.



I n anot her enbodi nent of the present invention a nethod for treating, 20
preventing, or controlling hypertriglyceridema is provided. In another
enbodi merwoaB/ot4e82 present i nvention a nethod for treati ngpPCTaB&/@8t7 ng, or
controlling hyperinsulinema is provided. In another enbodi nent of the
present invention a nethod for treating, preventing, or controlling

di abetes is provided._25 %te{;ﬁ{ FI{@ O@L %113 esent invention a
met hod for treating aPE Eébrr}:éﬁ{l]) i ﬁgélg%?? 4 iﬁ%r ers associated with
circul ating glucocorticoids, growh hornone, catecholanines, glucagon, or

par at hyroi d hornone is provided. For each di sease state treatable
prevent abl e, or Thmﬁoﬂown@tﬂeémmpns bee used.holess ethetvrise desegbed alkitbent i on, a

t herapeutically i un e ¢Present

i nvention afiso%y Lﬁ?@‘@%@@ﬂqg t gmﬁgﬂhﬂ“% néggé?ﬁIrégﬁgghﬁlyet anot her
enbodi ment Qe LAe t@ﬁﬁ%ﬁi’i‘\hdlﬁd]‘fﬁﬁédl@ﬁbh@" Ddbrftnces PhBRAE brggltonpounds  of
Formula 1 is provided. 9 WD 03/074052 P B03/ 00817 DETA| LED DESCRI PTI ON
OF THE | NVENREIONdRak afbodricbed elgindisping $ich a8 "iserropde Being sPEdiicaliy her wi se
descri bed: alk al koxy, al kenyl, al kynyl, etc. denote both straight and
br anched gr ?%?i But 5 reference to an individual radi cal such as "propyl"
enbraces onIy the straight chain radical, a branched chain isoner such as

"isopropyl" being specifically referred to. The term as used
herein refers toThe stmapkt %Ns?ﬂr%ﬁﬁ%lﬁéﬁfelsdoﬁﬁgﬁ%b?rﬂaﬁn‘g‘?‘l}f rom1lto 11

car bon O”ﬁy%oga 1) C(!)t{fgeiﬁ’l t!) Qf c%@ﬁﬁt ?/l‘r a'ﬁ@tnt&ﬂﬁdes Bk Qﬂdmpl@ Iﬁétﬁﬂ}"

i soprop Sec-butyl, 1so tert-butyl, n-pentyl, n-hexyl,
and the |ikeshyll Iﬂq)raﬁb}}{;ﬁlsolgbp}dpn-banyl ,aks-butlyb 1sybbs'ﬂ|tt37m~tbadflw-p¢ntﬂne or rmore of
e

t he substituents sel ected fron1|omer al kox |.0 al kox
- O( CH2) 0_2CRaexylnandgge fike.rliheradkyl g5rum anﬁ%o)éﬁé‘m \{%EF& ﬁﬁ’“e &k%‘bfe‘iﬁoeH
- C02C1- ted Vit 1deralibok low@q}l%aﬁox OIO(OIJIZQZCG@al kyl) 2
where R an&%ub%}tggﬁ%sgﬁggendent ly al ky}’ akenyl , chyn ryI or j oi ned
t oget her t ohhlogen, aitw, tyand, =0, =S, -OH, -SH, -CFs, -COzH, -CO,C;-Cs alkyl,
15 -NHC;-C alkyl, -CONR’R”, or -N(C;-Cgalkyl)2 where R” and R” are

independently alkyl, akenyl, alkynyl, aryl, or joined together to form a4 to 7

member ring. Useful alkyl groups have from 1 to 6 carbon atoms (C;-Ce alkyl).

The term “lower alkyl” as used herein refers to a subset of alkyl which
20  means a straight or branched hydrocarbon radical having from 1 to 6 carbon atoms
and includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
isobutyl, rerz-butyl, n-pentyl, n-hexyl, and the like. Optionally, lower alkyl is
referred to as “Cj-Cgalkyl.”

25 The term “alkenyl” means a straight or branched unsaturated hydrocarbon
radical having from 2 to 12 carbon atoms and includes, for example, ethenyl, 1-
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methyl-3-
butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, l-octenyl, 1-nonenyl, 1-
decenyl, 1-undecenyl, 1-dodecenyl, and the like.

30

The term “alkynyl” means a straight or branched hydrocarbon radical
having from 2 to 12 carbon atoms having at least one triple bond and includes, for

example, 1-propynyl, 1-butynyl, 3-butynyl, 1-pentynyl, 3-pentynyl, 3-methyl-3-
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menber ring. Useful alkyl groups have from1l to 6 carbon atons (Cl-C6

al kyl). The term "l ower alkyl" as used herein refers to a subset of alkyl
whi ch 20 weanm7@sstrai ght or branched hydrocarbon radi cal peaaBesgpoBrom 1 to
6 carbon atons and includes, for exanple, nmethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl,

and the lik i10 , 2l 3 [Sa_ ] as_"Cl-c6al kyl . " 25
The term™" a%&@ﬁloﬂn%ghgl %@Mﬁ?ﬁ@ﬁ%?%@ﬁggf ﬁggtgﬁ%lf 36’8 ydr ocar bon
radi cal havidegyifyl oludeconyl 21 -dedebomylpdmintke éikel 1| ncl udes, for exanpl e,

et henyl, 1- propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl,
2-pentenyl, 3-nethyl-3- butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl,

3-heptenyl, |-octgpy, 1] - to 4 bl -%&ﬂﬁﬁenyl, and
the like. 30 The terl?rllm iﬁ“@% }AL lrlrséégnhsegegﬁgét}ygit%%td orﬁﬁg{a&ﬁtﬁgﬁv ydr ocar bon
radi cal Shavi sigight onbiZnéhed tRaia aathcatedsityoinscalison gingtfrdredsd 10naboni pl e bond

S pent ynyl - SHEERGIE ST OO0 DR BIERI e SO Boryhyi | 1. hexyny!
-pentynyl, “5° -9 > yl, l-hexynyl,
3-hexynyl, 3gfigaynyl. t@?lé}f?: { ¥ bpyiaRC D Y0Ymetdyl AL and theIBGY THE -

1- undecynyl , 111ly?doc’zle’cyen ", gn’dq%fh%};}?i I’<e".2 Tﬁget}é?frﬁwal k’yalnene" as used herein
refers to a afinaleegroumgradtips teentimcanrbemptibnalystubstitgied. Bre dkdershed chai n

saturated hydrocarbon having from1l to 10 carbon ons by the renoval of
Two. hydr ogerERiibE Mg et Mg Aers o 88 SerfRiRattad Fofh T ene,

1, 3- propyl engweralkyl, MW hIRYAR 1R 1Bk oRNd-B(TH, ] %3, hblten alitfy| ene groups
of this invention can be optionally substituted. The al Is%l ene roup can

al so be subswarEeY =% t+OHond .o Fap®:bf -CAeC1subalkylt 1Nkt sSNEE: €ataddylf r om 10

| ower al kyl, In-al Koxy- hower i k » = O hal ogen,
nitro, cyan_od, ﬂ:%,R =§ N@-l_ b6a¥§{1)2t‘%ﬁgﬁ{% mgﬁégﬁ@klgﬁ@?%@wﬁa

- NHC( er r ) - Clagitymnyl, abHydr, joinedXINRhE to form aM(t6T-106@abdrying? ekl @lkiRlenand R' are

i ndependently al kyl, akenyl al kynyl , aryl, or joined together to forma 4
to 7 menber S9R§.HaVREPH | QIGGHRNAORS HeinSs MEVE®r om 1 to 6 carbon at oms
(C1-C6 gkkyl ene).

The term “halogen” includes chlorine, fluorine, bromine, and iodine.

The term “heteroatom” as used herein represents oxygen, nitrogen, or
sulfur (O, N, or S) as well as sulfoxyl or sulfonyl (SO or SO;) unless otherwise
20  indicated.

The term “heteroalkyl” as used herein, refers to an alkyl group that
includes one or more heteroatoms such as oxygen, sulfur, or nitrogen (with
valence completed by hydrogen or oxygen) in the carbon chain or terminating the

25  carbon chain.

The term “hydrocarbon chain” as used herein refers to a straight
hydrocarbon of from 2 to 6 carbon atoms. The hydrocarbon chain is optionally
substituted with one or more substituents selected from lower alkyl, lower alkoxy,

30  lower thioalkoxy, -O(CHz)o-2CFs, halogen, nitro, cyano, =0, =S, -OH, -SH, -CFs,
-COzH, -CO,C;-C¢ alkyl, -NH,, -NHC;-Cq alkyl, -CONR’R”, or
-N(Ci-Cgalkyl), where R’ and R” are independently alkyl, akenyl, alkynyl, aryl, or

joined together to form a 4 to 7 member ring.

11



15 The term "hal ogen” includes chlorine, fluorine, bromne, and iodine.
The term "heteroaton as used herein represents oxygen, nitrogen, or

sul fur (OwoNg/onss) as wel |l as sul foxyl or sul fonyl (SO orPC®@Bey008)7 unl ess
otherwise 20 indicated. The term "heteroal kyl" as used herein, refers to
an al kyl group that includes one or nore heteroatons such as oxygen,

sul fur, or nitrogen (wth valence conpleted by hydrogen or oxygen) in the
carbon chain or termnating the 25 carbon chain. The term "hydrocarbon
chai n" as used hgheidimrakefsartbon-aesioating bain’hasdrsed Aeteamretss forom 2 to 6
carbon atons. The hydrocarbon chain is optionally subs itﬂted w th one or
more subst i tydmeabeehain whemopne B wMare sTRGR AOMS\AEF reRfacek i3 | ower

t hi oal koxy, . - I i o = =St areH, - CF3,
_CO2H, - coz&it%gl@%ﬁ%%ﬁﬁﬁgﬁ’oﬁﬁ%ﬁa@éﬁgﬁﬁrc‘s?/@é}%noﬁlggsﬁlfs&ﬁed%ﬁ% B el kyl ) 2
wher e R 5andr Rorequdstitociap ssleteat frymadkst alkydklemet alkakkylowér, thimalkbxy.or  j oi ned
together to forma 4 to 7 nenber ring 1é \(;&40?&[4?74%&52 Egﬁl B03/00817 The
t er m " hydr o4 Bol2FEs dalogen MitEh 4740 59- G8edPHerdn 718t FY2H5 a hydr ocar bon
chai n wher ei N g7 Ca _cat b a¢edrim -thairyl) Retiegs oat om  The
hydrocarbon-drg)éte rgggkc??ﬁocgmg%’ﬁﬁpgqc%tai n’aﬁ(gNgﬁﬂgsf?)?t glt(g&dtj\?vi It%}{1)2one 5 or nore
subst i t uent R aad BEtaedinflemmmiéaiyeaikd) dkehyl, hlsyweyl, aiyk ox joingddagetheriip oal koxy, -
Q(CH2) (err) CF3, hal ggﬂen, nitro, cyano, =0, =S, -OH, -SH, -CF3, -CO2H,
CORCL- C6 al K9m 2 4@ MeMYGE{NSs a1 kyl, - CONR R', or - N(Cl - Ceal kyl )2 where

R and R; are independently alkyl, akenyl, alkynyl, aryl, or joined
together to forma 4 to 7 nenber ring. 10 The term "heteroal kyl ene" as
used herein, refdhs term “ateadakipilensd as pxtddgreimgelerdpianadkyignsvediedad i ncl udes

one or nore heteroato su as_oxygen, Ri L Q9&ME Wt h val ence
conpl et ed bfeﬁﬁag’ﬁgﬁ H%F IHS@%%%%G Qr g o e%gdr ft(%hns %%gliarsl o&ée P SIS :
nitrogen (with valence completed by hydrogen or oxygen) in the carbon chain or
terminating the carbon chain.

15

The terms “lower alkoxy” and “lower thioalkoxy” as used herein refers to

O-alkyl or S-alkyl of from 1 to 6 carbon atoms as defined above for “lower alkyl.”

The term "haloalkyl" as used herein refers to a lower alkyl radical, as
20 defined above, bearing at least one halogen substituent, for example,
chloromethyl, fluoroethyl, or trifluoromethyl, and the like. Haloalkyl can also
include perfluoroalkyl wherein ail hydrogens of a loweralkyl group are replaced

with fluorides.

25 The term “aryl” as used herein refers to an aromatic ring which is
unsubstituted or optionally substituted by 1 to 4 substituents selected from lower
alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano -OH, -SH, -CF3,
-CO,H, -CO,C;-Cs alkyl, -NH,, -NHC;-Cs alkyl, -SOsalkyl, -SO,NH,, —
CONR’R”, or -N(C;-Cgalkyl),, where R’ and R” are independently alkyl, akenyl,

30  alkynyl, aryl, or joined together to form a 4 to 7 member 1ing. Examples include,
but are not limited to phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-chloro-3-methylphenyl, 2-chloro-4-

12



term nating the carbon chain. 15 The terns "l ower al koxy" and "I ower

t hi oal koxy" as used herein refers to Oalkyl or S-alkyl of froml to 6
carbon atwomsasodefi ned above for "lower al kyl." The termCThro@Bikyl " as
used herein refers to a | ower alkyl radical, as 20 defined above, bearing
at | east one hal ogen substituent, for exanple, chloronmethyl, fluoroethyl,

or trlfluoro a he .| i C

per f | uor oal R¥F™ &ﬁ’@f@r Caquoﬁ ﬁ&@ﬁaﬂ?fg’r 'l;lﬁ?%’mg%%& f(;g’pclﬁg)?e repl aced
with fluoridesyiden 1h¢-chw%5nz"xaémi/ h@@luﬁaﬁloﬁe’a’-mdﬂhy‘lpﬁ@lyls 5tcm1<amar omatic
ring which i's ‘unsubstituted or optlonally substi tut ed

subst i t uent snetieliphenyd2 Srdichlpropbenyl.ad. MlChqu@Eb@m’]aﬁlé‘o%yhlo}‘%%‘Fyli%o’“oal koxy,

hal ogen, nitro no , -CRCI-C6 al kyl, -NH2,
“NHCL- C6 al K éthqé‘%‘é‘g Q%dlme%ﬂﬂﬁgﬁ an " or -N(CL-Csal kyl )2, where R
and R' age indepgngepinlYrpéteylas ugddeivydin réfersad kylindlent groplp derived domed
together to forma 4 to menber ring. Exarrpl es.incl uﬁ’n‘PIE?r but are not

linited to pherppatic2inghThe epAeneyaroumCa iy Repbsipted i BPMIRGT

nethylpheny hyl phenyl , 2-nmet hoxyphenyl, 3-
met hoxyphenytfle Su}ig%?r%oxy enquror;g?& | or o- 3- net hyl phenyl 2-chloro-4 12 WO

03/ 074052 PCT/1B03/00817 nethyl phenyl, 2-chloro-5-net hyI phenyl ,

3-chl oro- 2- net hyl phenyl , 3-chl gro- 4- met h heny 4-chl oro-2- nethylphenyl
4- chl or o- 3- net hyﬂgﬁéfﬁ?l he@rq,aﬁyloﬁlefaés an, o PEH@&)‘?Pntaﬁm\‘ﬁ?ﬁ AP Bpheny! |

2, 5-di |
> d: ﬁg{)g;ﬁ{g gjr%cims gﬁghgﬂﬁﬁﬂkﬁ &9@}%){ ly s@as§mté@ Weh Byd &hxﬁﬂﬁé groups

The term "aryl ene" as used herein
refers to aedumaiaedtfoxgarphExalmpleveﬂhétcmmyl mllejeohlﬁtalr@wtlllﬂﬂgﬁed'méhlgmgul éne

group can al so he suhstitu ne. or re of ents |isted
above for arfWanyTP}‘éTC{i%]r HY““&V@ %Qﬁ“m%% > By R ﬁo@?:ﬂ%ﬁo@ ht ai ni ng one

or nore 10 hpfRKieRI WRzofhit@y et athourﬁjl QijuQﬂanbly asdifsibadolibgd Wi th one
or nore groups enunerated for ary Exanpl es of heteroaryl include, but

are not | i manéthetlket hi enyl ,
15

The term "cycloalkylene" as used herein refers to a divalent group derived
from a cyclic saturated hydrocarbon having from 3 to 8 carbon atoms by the
removal of two hydrogen atoms. The cycloalkylene groups of this invention can
be optionally substituted. The alkylene group can also be substituted with one or

20  more of the substituents selected from lower alkyl, lower alkoxy, lower
thioalkoxy, -O(CH,).2CF3, halogen, nitro, cyano, =0, =S, -OH, -SH, -CFs,
-OCF;, -CO,H, -CO,C;-Cs alkyl, -NH,, -NHC;-Cs alkyl, -CONR’R”, or
-N(C;-Cgalkyl), where R” and R” are independently alkyl, akenyl, alkynyl, aryl, or
joined together to form a 4 to 7 member ring. Useful cycloalkylene groups have

25  from 3 to 6 carbon atoms (C3-Cg alkyl).

The term “heterocycloalkylene” as used herein, refers to a cycloalkylene
group that includes one or more heteroatoms such as oxygen, sulfur, or nitrogen
(with valence completed by hydrogen or oxygen) in the carbon chain or

30 terminating the carbon chain.

The term “heterocycle” means a saturated or unsaturated mono- or

polycyclic (i.e. bicyclic) ring incorporating one or more (i.e. 1-4) heteroatoms
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furanyl, pyrrolyl, pyridyl, pyrimdyl, imdazoyl, pyrazinyl, oxazolyl,

t hi azolyl, benzothienyl, benzofuranyl, indolyl, quinolinyl, isoquinolinyl,
and qui nawolosfyd052 and the |ike. 15 The term "cycl oal kyl ere'T/1Be3/008Ed her ei n
refers to a divalent group derived froma cyclic saturated hydrocarbon
having from3 to 8 carbon atons by the renoval of two hydrogen atons. The

| oal kyl f.thi Ll bstituted. Th
ol Kyl one. o B EHRIL 18t Subdy Pl aib iR e eIt B Rttty e o T
subst i t uent gpRghest ®fh I O@RED, S&Hky(hlkyl)om{neaﬁdi@e)ﬂ, adidweter, abfidgal koxy,
-Q(CH2) (err)CF3, hal ogen, nitro, cyano, =0, =S, -SH, -CF3 - OCF3,

-CRH, - COR@nidDdee, al@&ketonma@ehyqumltml@ahaéwlwl nﬂr@@ﬂ@mﬂe S@FfOXIded:L csal kyl ) 2

where R an or joined
fogethor ¢ oCk ol &b o nanpriofiesie e UG Kl gl | 00 05
from 3 t9 61iaRedansdk@itd(ednddsaduled thienylh furhigyl pyitogtl inddyolydal kyl ene”  as
used herein, refers to a cycloal kyl ene group_ that |nclud%§ one or nore

het er oat ons pe@eHyh shieneld srothisgplylyoxazlylnisexasgbh pzmiyhiciatdiece conpl et ed by
hydr ogen or _ox n t on chain.
The tern1"h8¥ero@'éwhgn%églﬁﬁh' aﬁ%ﬁ%?%%ﬁo?ﬁ%ﬁggﬁﬁhg egﬂ%gn%%ugﬁ&p

pol ycyclic ézlrlemyblnﬁy‘pﬁdlm)fl thiegnylnexcetrer. Elxamglesnﬁnmnomﬁehéteroeyd&s 4) .
heteroatons 13 WO 03/074052 PCT/ 1. B03/00817. Eflleﬁbid frog1 0 land S It
i s under st o8 Ltdﬁal?mérfﬁé’cté‘%@é‘?é 1% op?ti HHaidegely v OF 2@YiarPH

-al kyh% Sty %gr%' Jﬁi%lyl %m4”eor shﬁbﬁ%%}ylazll A, oS bRIzolAM g, or s dl ne,

al kyl one, ehyde, trile,” haloalKyl, nitro, sul phone sul f oxi de or
Cl- C6 al k;doxaﬂﬂnnlhsarditrmmly]ablé— nnmyazblyd; thxrémmzﬂy%i és orAacl ude, but

S eraryt > | vy O Sptes it 2t i SRS bhGSE TRG of ShABEY |

pyrrolyl, 0Xazol

i soxazol yl bEc'ybl?cZﬁEtéﬁJoeycﬁ&Hﬁ@}E&I Blit are BMtr I!irﬂitéWiQ mtﬂb‘li’z&%‘l I‘iyémdcﬂyl[l m dl nyI

plperldlnyl pyrrolidi'nyl, piperazinyl, azeti aziridinyl,
nnrphollnyIbﬂubﬁeamﬁymmZ@h@nﬂx?@HDE%@WﬁH@@ngdﬁﬁﬁﬂcWEP@€Uﬁeterocycles

15  isoquinolinyl, quinazolinyl, 1-, 2-, 3-, 4-, 5-, 6, or 7-indolyl, 1-, 2-, 3-, 5-, 6-, 7-, or
8-indolizinyl, I-, 2-, 3-, 4-, 5-, 6-, or 7-isoindolyl, 2-, 3-, 4-, 5-, 6-, or 7-
benzothienyl, 2-, 4-, 5-, 6-, or 7-benzoxazolyl, -, 2-, 4-, 5-, 6-, or 7-
benzimidazolyl, 2-, 3-, 4-, 5-, 6-, 7-, or 8-quinolinyl, and 1-, 3-, 4-,5-,6-,7-, or 8-
isoquinolinyl.

20

The term “cycloalkenyl” means a cycloalkyl group having one or more
carbon-carbon double bonds. Example includes cyclobutene, cyclopentene,

cyclohexene, cycloheptene, cyclobutadiene, cyclopentadiene, and the like.

25 The term “heterocycloalkyl” means a nonaromatic ring with from 4 to 8
members, with up to 4 heteroatoms for example, N, O, and S. Examples of
heterocycloalkyl, include but are not limited to, 2- or 3-tetrahydrothieno, 2- or 3-
tetrahydrofurano, 2- or 3-pyrrolidino, 2-, 4-, or 5-thiazolidino, 2-, 4-, or 5-
oxazolidino, 2-, 3-, or 4-piperidino, N-morpholinyl or N-thiamorpholinyl or

30 tetrahydropyrano.

The term “cycloalkyl” means a saturated hydrocarbon ring, and includes

for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and

14



i nclude, but are not limted to, 1-, 2-, 4-, or 5-imdazolyl, 1-, 3-, 4-,
or 5-pyrazolyl, 10 2-, 4-, or 5-thiazolyl, 3-, 4-, or 5-isothiazolyl, 2-,
4-, or 5-wpaszob4s2 3-, 4-, or 5- isoxazolyl, 1, 3-, or 5-tecraea/oogl7 1-, 2-,
or 3-tetrazolyl, 2-pyrazinyl, 2-, 4-, or 5- pyrimdinyl, |- or

2- pi perazinyl, 2-, 3-, or 4-nor phol inyl. Exanples of suitable bicyclic

het erocycl es |nclude but are not ljmted to i.nd i.ndol yl ,

benzof ur anyPYC IpRek o t@ﬁyke ﬁﬁﬂ?%}kﬂ gPupP E&??Pﬂ@b’a?b%\ﬁed 6t|%no%| nyl, 15

' squI noI in d f sibstitde nts fescribed atve fétaryl: eI Yl , |-, 2-,
3-, 5-, Xﬁubsﬁmeﬂ?séﬁ) gﬁl %rgﬁpno Sl - 3-, 4-, 5-, 6}-71, or 7-isoindol yI

2-, 3-, 4- , cyeloallyl, 1ncdnde7tho$mdm2mlgﬁ‘rm9lt§> 82arbonatons& 6-, or 7-benzoxazolyl,
|-, 2-, 4-, 5-, 6-, or 7 ben2| m dazolyl, 2-, 3-, 4-, 5-, 6-, 7-, or
8-quinolinyl, and 1-, 3-, 5-, 6-, 7-, or 8- isoquinolinyl. 20 The term

"cycl oal kenyl * ”‘i"ﬂé‘ﬁerﬁa ﬁéxﬁ’a}n'éé{ﬂs A APV A9 dR R Busfnd Bxempleabbon- car bon
doubl e bonds. Exanple 1 ncludes cycl obut ene, cyclopentene cycl ohexene,

cycl ohept eneatianyinclode huhmemsepowdbgﬁpéﬁﬁﬁﬁa@n&memmg&,I@lédI 3RS 25 The term
"het erocycl oal kyl " nmeans a nonaromatic ring with from4 to 8 nenbers, with
up to 4 heteroatons for exanple, N, 0, and S. Exanpl es of

het erocycl oal kyl 4 4p&hpele cﬂlél}efﬁircﬁv@&hoﬁﬂtﬁida&ﬂhm@nt Bf a comyBoundof dtey dr ot hi eno,
2- or 3- tetrahydrofurano, or 3-pyrrolidino 4-  or 5-thiazolidino,

2-, 4-, or Bresedaryotian fat when agninisgiediiqh %WPH?‘H%UOWP%?}B%PWI or
N-t hi a i.n or £t e nmeans a
b o 87l SRR i OB PO

cycl obut yl, g&bmwﬁwﬂma aysdrigpicenyia, athmlscdh@pnsyhypeanglycemiem ©8/ 074052
PCT/ | BO3/ 0081 cyclooctyl, and the |like. The cycloal kyl group is

optional |y $uperinsEiReERiaw t h1to3 substituents fromthe group of
substituents descri bed above for aryl. Useful cycloal kyl include those
having from3 to 8 carbon atons. 5 The term"patient” means all manmal s
i ncl udi ng humans ThExanptashaohacepétallyrteeptandd sadiE rpfgrrein she relaliely @98s, cat s,
goats, Sg] ee%’)xn}? I1gc§rganaig gné gr%ahlc acid addition salts of compounds of the present
invention. These salts can be prepared in situ during the final isolation and
purification of the compounds or by separately reacting the purified compound in
its free base form with a suitable organic or inorganic acid and isolating the salt
thus formed. Representative salts include the hydrobromide, hydrochloride,
20 sulfate, bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate,
Jaurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,
succinate, tartrate, naphthylate mesylate, glucoheptonate, lactobionate, and
laurylsulphonate salts, and the like. These also include cations based on the alkali
and alkaline earth metals, such as sodium, lithium, potassium, calcium,
25  magnesium, and the like, as well as non-toxic ammonium, quaternary ammonium,
and amine cations including, but not limited to ammonium,
tetramethylammonijum, tetraethylammonium, methylamine, dimethylamine,
trimethylamine, triethylamine, ethylamine, and the like. (See, for example,
Berge S.M,, et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977,66:1-19, which is
30  incorporated herein by reference.) The free base form may be regenerated by
contacting the salt form with a base. While the free base may differ from the salt

form in terms of physical properties, such as solubility, the salts are equivalent to

their respective free bases for the purposes of the present invention.
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A "therapeutically effective amount” is an anmount of a conpound of the
present invention that when adm nistered to a patient aneliorates a synptom
of 10 dywbiopiod®st a, non-insulin dependent diabetes nelli PaT/IBa@sizty,
hyper gl ycem a, hyperchol esterem a, hyperli pi dem a, atherosclerosis,
hypertriglyceridem a, or hyperinsulinema. The term"a pharmaceutically
acceptable salt" refers to the relatively non- 15 toxic, inorganic and
organic acid addition salts of conmpounds of the present invention. These
salts can be prepBrgdesent mivémiotyprovidestdoenpoindd capsisik af alesringPPARuUri fi cati on
of the compounds or by separately reacting the purified conpound in its
free base fd%ﬂYWWPﬁ”@ggﬂ"%%ﬁe organic or inorganic acid and isolating the
salt thus forned. Representative salts include the hydrobron de,

hydrochl oride, 20 sulfate, bisulfate, nitrate, acetate, oxal ate, valerate,
oleate, palnitate, stearate, |aurate, Yhorat®;" benzoate, |actate,
phosphate, tosylate, citrate, naleateg, f rate, succinate, tartrate,
napht hyl at e mesyl ate, gl ucohept offa act obi onate, and |auryl sul phonate
salts, and the like. These also, in le Ttati ons based on the alkali and
al kaline earth netals, such as s@&#{UWf 2Tithium potassium calcium 25
magnesi um and the like, as well as nen-toxi c ammoni um quaternary
anmoni um and am ne cations includfnhg, but not limted to anmoni um

t et ramet hyl ammoni um tetraethylanqugggl met hyl am ne, di met hyl am ne,
trinmethylamne, triethylamne, etfqiyl'am ne, and the like. (See, for exanple,
Berge S M, -et al., "PharmaceuticaMalts,” J. Pharm Sci., 1977;66:1-19,
whi ch is5 30 incorporated herei iby reference.) The free base form nay be
regenerated by contacting the salt formwith a base. Wiile the free base
may differ fromthe salt formin terngzof physi cal properties, such as
solubility, the salts are equivalent t their respective free bases for

t he purposes of the present invention. 15 WO 03/074052 PCT/1B03/00817 The
present i nvehRiPBATRACENIAHY aecshisblfral tesgndbl e of altering PPAR activity

havi ng Rgrmyl;a.l.: - CO2H

T is a saturated or unsaturated, substituted or unsubstituted hydrocarbon

chain or hydrocarbon-heteroatom chain having from 3 to 6 atoms wherein the
carbon atom of position 2 is connected to the carbon atom of position 3 to form a
five to eight member ring;
15 Wis O, S, CH,, CR*R? R NR3, cycloalkylene, or heterocycloalkylene;
Y is absent, O, or CR*R’ wherein
Y is CR*R® or absent when W is 0O, S, or NRS; and
Y is O or absent when W is CH, or CR*R>;
R' and R? are independently hydrogen, lower alkyl, lower alkoxy,
20  haloalkyl,-O-(CHa),CFs, halogen, nitro, cyano, -OH, -SH, -CFj, -S(O)yalkyl,
S(O)paryl, -(CH2)mOR?, ~(CH,)NR®R’, -COR?, -CO,H, -CO,R?, or -NR*R’;
R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;
R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 4 to 7 member ring having O to 3 heteroatoms;
25 R®and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -COsalkyl, -COsaryl, -SO»alkyl, -SO,aryl, or joined together
to form a 4 to 7 member ring having 1 to 3 heteroatoms;

X° and X" are independently O or S;
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W(CH)n R-3 RT 22 X0 X5 Ari

or a pharmaceutically acceptable salt

thereof, 10 where: T is a saturated or unsaturated, substituted or
unsubst i twbDed/oledr ocar bon chai n or hydrocar bon- het er oat omcathBIORENV | Ng
from3 to 6 atons wherein the carbon atomof position 2 is connec

t he car bon
0, S, CHz,

at om of position 3toforma five to eight nenber ring

ted to
15 Wis
s absent

CRARS5,, NR3, aI kyl.en oaI kyl ene; Y i ,
0, or CR4R5 wher &F s ¥is sGtfedy bség‘jé%‘ﬁ?fy\uﬁte%%%g’o S, or NR3; and Y is
0 or absent whenp\kiggo §H2 or CR4R5 R and R2 are independently hydrogen,

ro,
MR6R7,
al kynyl ,

| ower al kyl, lower al koxy, 20 hal oal kyl, - O (CH2) pCF3, hal ogen, nit
cyano, -OH, -SH, n-1@:B) 52840 pal kyl, S( O) paryl, -(CH2)nOR3, -(CH2)
- COR3, -C2H, Fﬁ Pr - NR6R7; R3is hydrogen, al kyl, al kenyl ,
or aryl; R4 and RS 4% i ndependent | y hydrogen, al kyl, al kenyl, al kynyl, or

aryl, ors joined together to forma 4 to 7 nenber ring having O to 3
25 R6 and R7 are independently hydrogeeg g ggwmal kenyl ,

het er oat ons;

al kynyl , COaI ky Iln the persertypmbogifeqitsal mptwn@b’z%w

- S02ar yI
het er oat oms

Cub PR SRR BBl b e el R ISWW%WSE%‘%ESQ

e gp2al kyl

1t03

PCT/ 1 BO3/ 00$o'|v7er thibhlkb:Sy, S(lj?ééﬂz)oléCEﬁ ha]rogemsmhstcyann, e, aBy FOb -3t er oar yl ;

10

15

20

25

30

-CF,, -CO,H, -CO,C,-C, alkyl, -NH,, -NHC-C; alkyl, -OCH;0-, and
-N(C,-C,alkyl),.

Examples of T include, but are not limited to, -CH,CH,CO-O-, -CH,-CH,-
0-CO-, -CH,-CH,-CH,-CH,-, -HC=CH-HC=CH-, -N=CH-HC=CH-, -HC=N-
HC=CH-, -HC=CH-N=CH-, -HC=CH-HC=N-, -CH,-CH,-CH,-, -CH,-CH,-O-
CH,-, -CH,-HC=CH-CH,-, -CH,-HC=CH-, -CH,CH,-NH-CH,-, -COCH=CH-O-
, -O-CH=CH-CO-, -CH=CH-NR*-, -NR*-CH=CH-, -CH=CH-CH>-, -CH,-CH-
NR*-, —NR4—CH2—CH2-, -O-CH,-CH,-, -CH,-CH,-O-, -CH,-CH,.CO-, -CH,-CO-
CH,., -CO-CH,-CH,-, -CH,-CH-CH,-CO-, -CO-CH,-CH,-CHz-, -CH,-CO-CHa-
CH,-, -CH,-CH,-CO-CHy-, -CH,-CH,-CHp-NR*-, -NR*-CHy-CH,-CHy-, -O-CHa-
CH,-CH,-, -CH,-CH,-CH»-O-, -CO-NR*-CH,-CH,-, NR*CO-CH,-CH,-, -CH,-
CH,.NR*-CO-, and ~CH,-CH,-CO-NR*-. It will be understood that the left-most
atom of these groups in attached to the atom labeled “3” in Formula I and the

right-most atom of these groups is attached to the atom label “2” in Formula L.

Examples of compounds of Formula I include those where W is O, Y is

absent, and nis 1.

Additional Examples of compounds of Formula I include those where R!
and R? are independently hydrogen, alkyl, or alkoxy. Examples of compounds of
Formula I where R! and R? are independently alkyl include, but are not limited to,

those where R! and R? are independently methyl, ethyl, isopropyl, n-propyl, t-

butyl, n-butyl, or isobutyl. Examples of compounds of Formula I where R! and R?
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mis Oto 5 nis Oto5 and pis O0to 2. 51n the present enbodinent, T
is optionally substituted with 1 or nore substituents selected fromthe
group comwopgBiongsof | ower al kyl, | ower al koxy, |ower thi @arkBesmosi?
-Q(CH2) 0_2CF3, hal ogen, nitro, cyano, =0, =S, -OH, -SH, -CF31 -COQ2H,
-Q02C1-C6 al kyl, -NH21 -NHC1-C6 al kyl, -OCH2O-, and 10 - N(C1l-Cé6al kyl) 2.

Exanpl es of t CHZ-
SXap! es oF dhe SREhuAEy PHoRL 5B, T oR s SRR R

- HC—CH- N=CH-are idd@pﬁdeiﬁﬂ?y:fﬂethoxﬂﬁﬁ}@y&s@i@poxy, @HZo LR Qoﬂiﬁxy;l-rﬂbutoxy, or

- CH2- HC=CH CH2-, -CH2- HC=CH, -CH2CH2- NH- CH2-, - , -0-CH=CH CO,
- CH=CH- NR4- ,15Q YeH=CH-, - CHECH- CH2-, -CH2- CH- NR4-, -NR4 CH2- CH2-,

- 0- CH2- CH2- | , -CH2-CH2-O, -CH2- CHZ_CO , -CH2-CO CH2_, -CO CH2-CH2-,

- CH2- CH2- CH2- CO-, - CO CH2- CH2- CH2-, -CH2- CO- CH2- CH2-, -CH2-CH2- CO CH2-,

- CH2- CH2-5CH2- NR4- Addifisel Exizmplel? o3tdnpounds GHPorat] CHRIBHR those @here®@I2- CH2- 0-
- CO- NR4- CH2-.CH2-, NRACQ, L£LH2- - CH2- NR4- CO-, and. - CH2- CH2- CO- NR4- .
It will be U‘CH%‘?IJQE a‘tgalckﬁof élﬂcpx%&(amép% ‘Eﬁmlf%‘ég Ofgﬁ%ﬁ’ﬂi? n attached

to the atomypheReéd }%rogeﬁ aT@ RAW Ak 1&@9{0&9%(:115(!699& a'?@ﬁ(gt lﬁﬁl@é@ @f these
groups is attached to_ the atom | abe " ih Formula I. Exanpl es of
conpounds ofthessrwheraRy is m@ih@r@eelthhbs,esGmwcz;yvnmsom)xynt—btsoxyabslmm}gy, and n is
1. Additi ona ound of Fo ude e where R1
and R are iR uu@(ﬁ’d@ﬁ% e@ygggé’é% aff'RﬁﬂP,yf’Er}'ﬁ@ﬂ’%tz%r}.y H%lfqﬁ of conpounds
of 30 Hornul a I where R1 and R2 are independently al kyI i ncl ude, but are
not [imted to, those where Rl and R2 are independently nethyl, ethyl,

i sopropyl, n- prog§Ivet anothes exanmple obeqpounds of distpiesgnt InpSesiep! B& of conpounds

of Formul a Ip el {RLyR0g Ry'L7 WO03-07405% REA 803/ Q08A%2_y1_
—YhYi=y2yl Examples of compounds of the invention where T in Formula I
is Y=Y v2=Y v YRRy, vty Y, Y YR vyl or Y
15 Y=yZ%y- include, but are notlimited to compounds of Formula Ila, Formula IIb,
Formula ¢, Formula IId, and Formula Ile:

Y. _~COH

rd

w (CH I

N X7
)= )=
Ar' Ar'
IIa IIb
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are independently al koxy include, but are not limted to, those where Rl
and R2 are independently nethoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy,
n- but oxy,woro3/or®ebut oxy. 5 Additional Exanpl es of conpounesTaBoFmsmul a |

i nclude those where RL is hydrogen and R2 is al kyl, or al koxy. Exanpl es of
compounds of Formula I where R is hydrogen and R2 is al kyl or al koxy

i ncl ude, but are not Ilered t 0p.t} hOse where R2 |s( me/hga%? et hoxy,

i SOpr opoxy, n-propoxy, % ?n but oxy, |sobwt ORXCH yl, ethyl,

i sopropyl, n-propyl_; butyl, or ispbutyl. 12 Tn yet anot her
exanpl e of corrpouncfg p\Re%ent i nvention, ¥ Fonfrula | is

- Y4=Y3-Y2=Y1-, -Y4-Y3- -|Y4 Y3-Y2-Y1l-, -Y4-Y3-Y2= Mg_ , or

- Y4- Y3=Y2- Yl - Exanyyze pdunds of the ipfve T/@ &e Tin Formula |
is -Y4=Y3-Y2=Y1l-, -VY4- 1-, -Y4=Y3-Y2-Y1-, -|Y4-Y3-Y2=Y1l-, or -Y4 15
Y3=Y2-Y1l- include, but e notlimted to corrpou of Formula Ila, Formula
I1b,  Fornmula Ilc, Forfmula I1d, and Fornula Ilg: /"N /CO2H /Y ,CO2H W
(CHA, W~(CH2). 1 4 Y=I3 RL 3 VY-Y3 R 2YHNY2ZR 1 12Y1i1l2 XX XX
1 ~=N1 ~=N Ar Ar X b 20 18 WO 03/ 074962 YCT/ | BO3/ 00817 / CO2H "Y,\
/ CO2H W (CH2) | W(C!—l 1§=N

Ar Ar
IIc 1d
5
_GO,H
(CHE)n
\YS
|
Y
IIe

10

or a pharmaceutically acceptable salt thereof, where: W, Y, Rl, RZ, R4, R’ , R6,
R, X, X, Ar', m, n, and p are the same as defined above for Formula [; and
Yl, Yz, Y? and Y* are each independently a carbon atom or a heteroatom
wherein the carbon atom and the heteroatom are bonded to a sufficient number of
15  hydrogen atoms or substituents as listed above for T to complete the valency of
each atom with the proviso that Yl, Y2, Y? and Y* are not all heteroatoms and that
not more than two adjacent atoms in Y!, Y2, Y? and Y* are heteroatoms and that in

Formulae IIb, Ilc, and IId, Y?, Y?, Y? and Y* are not all carbon.
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oo 1 Yii X XX 1I-N1I-NA Ar llclid 5vYy , CO2H W~(CHA, R 3
Y4\Y3 112 R2 f2 YIiY X ~=N Ari He 10 or a pharnaceutically acceptable
salt therwofoz/omesze: W Y, Rl, R2, R4, RS , R6, R7, X(erpCriga/oodtrerr),
m n, and p are the sane as defined above for Formula |I; and Y(err), Y2,
Y3 gnd Y4 are Sach | ndependently a carbon atom or a heteroatom wherein the
carbon atom and t t er.oat om are.bond d nmber of 15
hydrogen atons o @H@g |01f ﬁ@ﬂ?%unggog 5%@9%@%&1%’&;%{9@82%’ ete the
val ency of m@aGhIatQ Fomhdll Iidhed FoevhRAId, halud¥ thos¥vheY8Waisd, Wisar e not al |
het eroat ons and that not nore than two adj acent atons in Y1, Y2, Y3 and Y4
are het er oatabpentzand ntihdt in Fornulae Ilb, Ilc, and lid, Y1, Y2, Y3 and Y4
are not all carbon. 19 WO 03/074052 PCT/1.B03/ 00817 Exanpl es of conpounds
of Formula Il, Formula Ila, Formula Ilb, Fornmula Ilc, Forrmula Ild and
Formul a klle, incAdigodahBs@npeesecotipchnds of\Fdrsulaaldsestinnlealisl Foririlal .

IIb, Formula IIc, Formula IId and Formula Ile include those where R! and R? are
independently hydrogen, alkyl, or alkoxy. Examples of compounds of Formula I
where R and R? are independently alkyl include, but are not limited to, those
where R! and R? are independently methyl, ethyl, isopropyl, n-propyl, t-butyl, n-
10  butyl, or isobutyl. Examples of compounds of Formula I where R and R? are
independently alkoxy include, but are not limited to, those where R! and R? are
independently methoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, or

isobutoxy.

15 Additional Examples of compounds of Formula II, Formula Ila, Formula
IIb, Formula Ilc, Formula IId and Formula Ile include those where R! is hydrogen
and R? is alkyl, or alkoxy. Examples of compounds of Formula II, Formula ITa,
Formula ITb, Formula Ilc, Formula IId and Formula lle where R!is hydrogen and
R? is alkyl or alkoxy include, but are not limited to, those where R? is methoxy,

20  ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, isobutoxy, methyl, ethyl,
isopropyl, n-propyl, t-butyl, n-butyl, or isobutyl.

In yet another example of compounds of the present invention, T in
Formula I is —Z3=72-7}-, -73-7%=7}- or -73-7%-7'-. Examples of compoundsof
25  the present invention where T in Formula I is _73=72.7)- _73-7°=7"-, or -7>-7-
Z'- include, but are not limited to, compounds of Formula IIIa, Formula IIIb, and

Formula ITlc:
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5 Addi tional Exanples of conpounds of Formula I, Formula Ila, Formula

l1b, Formula Ilc, Formula |id and Fornula The include those where Rl and R2
are i ndeperdentoby hydrogen, al kyl, or al koxy. Exanpl es ofecraBupoestss of
Formula | where R1 and R2 are independently alkyl include, but are not
limted to, those where RL and R2 are independently nethyl, ethyl,

i sopropyl, n-propyl, t-bugyl, butyl, or isobuiyl. | es of
conmpounds of Fornul a vaﬁéq@gﬁgoéﬂd R2 are ind@pg%q%ﬁfﬁéggpkoxy i ncl ude,
but are not limteg: to, tho§e2Vhere Rl and igdébendently met hoxy,

et hoxy, i sopropoxy, \ 8 N i sobut oxy. 15
Addi ti onal Exanples o opAds of Formul a IIJ Formulz’11a, Formula |Ilb,
Forrmula Ilc, Fornmnuk Formula Ile ingd 1 € where Rl is hydr ogen
and R2 is al kyl, or al kpxy. Exanpl es of conmpounds of Fornmula |1, Formula
lla, Formula Ilb, Formula Ilc, Fornula lid an ormula Ile where RL is
hydrogen and R2 is al] kyl or al koxy include, but are not limted to, those
where R2 is nethoxx t hoxy, i sopropoxy, Xy, t-butoxy, n-butoxy,

,. t-butoxy, n-
c npxx

i sobut oxy, nethyl, “athyl, isopropyl, n-propyl, /t-butyl, n-butyl, or
i sobutyl. In yet an r exanple of conpound df the present invention, T
in Formula | is &73=72-71-, -2Z3-Z2=71-, off-Z3-Z2-Z -. Exanples of
conmpoundsof 25 the present invention where T in Formula | is -2Z3=Z2-271-,

-Z23-2722=71-, or -Z3-Z2 Z1- include, but are not limted to, conpounds of
Formula Illa, Fornula 11, and Formula Illc: 20 WO QB 074052
PCT/1B03/00817 /YN /CO2H ~Y\ -CO2H W (CH2)" W(CH2)" Rl 3 Z3 R 3 Z3 Z2 |
Z2 R2fo 271/ R 1f 2721 o XX

/Y\ /COZH

W (CH,),

Iic

or a pharmaceutically acceptable salt thereof, where: W, S, Rl, Rz, R3, R4, RS, R6,
10 R7, Ar], XO, X!, m, n, and p are the same are provided above for Formula I; and
ZI, Zz, and Z° are each independently a carbon atom or a heteroatom
wherein the carbon atom and the heteroatom are bonded to a sufficient number of
hydrogen atoms or substituents as listed above for T to complete the valency of
each atom with the proviso that in Formulae Illa and IIIb 7!, 72 and 73 are not all
15  heteroatoms. In an Example of compounds of Formula Illc, Zl, ZZ, and Z° are all

carbon atoms.

Examples of compounds of Formula III, Formula IIla, Formula IIIb, and

Formula Ilc, include those where W is O, Y is absent, and n is 1.
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X1 X1 1>=N 1=N Ar Ar Illa lllb "Y -CO2H W(CH2), R1 3 723 \Z2 e R21/2

Z1 X X1 \=N 5 Art Illc or a pharnmaceutically acceptable salt thereof,
where: WwB,03R1405R2, R3, R4, RS, R6, 10 R7, Ar', X, X1, ®CTnBoxawdip are
the sane are provided above for Formula |I; and Z1, Z2, and Z3 are each

I ndependently a carbon atom or a heteroatom wherein the carbon atom and
the heteroatom are bonded to a sufficient nunber of hydrogen atons or

substituents as || ove for Ttoc te e 0 ch atom

with the provisoh Oqaﬂﬁﬁ%?mﬁ %fecomﬂoan P%p]ana;\iI is%lﬁnu 3?’(%6 %grrﬁ & not all
15 heteroat qffs, anh@d%ﬂu@m&u&f thERTPIREORS ad RFQferﬂa'd@ehddnﬁ h¢drogdi?, and Z3
are all carbon atons. Exanples of conpounds of Fornul FI Formula Illa,

FogI mul a | I I tmlkyda.md alkeay mitkamples of campsiundseof Fragwlavhwhere |a§d@\ arg i s absent,
and n is .2 52 PCT/ 1 B03/ 00817 A |t| n
corrpound§ ofil (B’ ﬁ z‘P’ lnﬁWW%aﬁqﬂ?ﬂ%tPﬂu? P e?ea%d @c?a??a M i ncl ude

tEQgsel wher e ;flnaidtnf? n@&l@l'@ﬂﬁf@ﬂ?@%' N-phopst Qgﬁtﬂyl n-8litgY,lor ibutgl. koxy .
npl es of corrpounds of "For nu ere R2 are
Examples of compounds of Formula I where R and R are independently alkoxy
include, but are not limited to, those where R! and R? are independently methoxy,
ethoxy, isopropoxy, n-propoxy, t-butoxy, n-butoxy, or isobutoxy.
10
Additional Examples of compounds of Formula III, Formula 1Ja, Formula
IIIb, and Formula Ilc include those where R! is hydrogen and R?is alkyl, or
alkoxy. Examples of compounds of Formula II, Formula Ila, Formula IIb,
Formula IIc, Formula Iid and Formula ITe where R! is hydrogen and R?is alkyl or
15  alkoxy include, but are not limited to, those where R?%is methoxy, ethoxy,
isopropoxy, n-propoxy, t-butoxy, n-butoxy, isobutoxy, methyl, ethyl, isopropyl, n-
propyl, t-butyl, n-butyl, or isobutyl.

Examples of compounds of Formula I include
20 {4-[4-Methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-5-
oxo0-5,6,7,8-tetrahydro-naphthalen-1-yloxy} -acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-8-
0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5- ylmethylsulfanyl] -7-
25  ox0-3,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-6-
0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-4-
oxo-4H-chromen-8-yloxy}-acetic acid;
30 {8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
4-oxo-4H-chromen-5-yloxy}-acetic acid;
{8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-4-

oxo-chroman-5-yloxy }-acetic acid;
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5 i ndependently al kyl include, but are not limted to, those where Rl and
R2 are independently nethyl, ethyl, isopropyl, n-propyl, t-butyl, n-butyl,
or isobutwb.o3/o®Eoanpl es of conpounds of Formula | where RlpramdB&X200are

i ndependently al koxy include, but are not limted to, those where R(err)
and R2 are independently nethoxy, ethoxy, isopropoxy, n-propoxy, t-butoxy,

n- but oxy, or isobut . il ] E);_ﬁ{ép S1:0f ¢ -@Hﬁﬁg@ﬁl Qrmula 111,
Formula I11a, Fo?#ﬂ?‘yﬁﬁl%@gﬁg{o%}gﬁ% *liﬁ?lg%qlasg th selfg }élrlfe R is
hydr ogen an@Xgegh}@naglgazﬂoxypaceﬁalakmy. Exanpl es of conpounds of Fornula I,
Formula Ha, Formula Ilb, Fornula Ilc, Fornula lid and For%r;rr‘:ﬂgﬁa hl e where R1
i s hydrogen and R8-[f-3Methwyd-CoirithmremeBylypheny Haiazolpyy metyIsienylini t ed t o,
those where R2 i.s n XY oo Xy, isopropoxy, n-propoxy, t-butoxy,

n- but oxy, i &88’8{‘18%%%5& %cﬁl,gta%?hyl , isopropyl, n- propyl, t-butyl, n-butyl,
or isobusyl. ExanplesMeahylcbpaifndsornéthfeprenlB-thiazaic-yidetip0sulfanyl]-
{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-ylnmethyl sul fanyl]-5-
0x0- 5, 6, 7, 84tcaumehydrdoRapeHare: 1- yi oxy}-acetic acid; {

4-[4- Met hyl - 2- (4-t 1\ O QAT ~PhE bd avl YiHRhgl sul fanyl ] - 8-
0x0-5,6,7,8-tetr %y%%tgﬂ%gﬁgwla%%?gpgé§%®gﬂh8®a%i d; { '

4-[ 4::)I\/tét gyg -ytzm?ﬁyﬁmgémyuemmt hzrwml' iqah&dnfily‘yl)OXYhHGtZi?!ac@; yl get hyl sul fanyl]-7- 25
0xo0-5, 6, 7,8-tetrahydro-n -1-vyl.oxy}-ac Cc ,

A4 hot byl - 2 (4 ST F b SRR 2eaH o S aP e SIS sul f any1 - 6-
0x0- 5, 6,16, 8- Y& Q1 ARBE R doVd-Oh¥y }-acaeakicg acid; {

5-[ 4- I\/btléyl }gﬁ%ﬂkﬁgrl fn?u]ororret h)l/l - pheny?% ﬂu azol - 5-yl met hyl sul f anyl ] - 4-
0x0- 4H chr onen- 8-{yHdéethyl-atetiftuaenethyBphepyl)-thiazol-5-ylmethylsulfanyl]-
8-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nethyl sul fanyl]-

4- ox0- 4H chrﬁ#\%ﬁpgéﬂw }af’%‘gce# acid; {

8- [ 4- Met hyl - 2- (4-ty Nk dhy0Y QA -2n@stmiyluprontbtied he byl y thiwtdipt sul f anyl | - 4-
oxo- chroman- 5-yl oxyl} -acetic acid; 22 WD 03/074052 PCT/ | B03/00817
ylmethylsulfanyl]-1H-indol-4-yloxy } -acetic acid;

15 {7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-

benzo[b]thiophen-4-yloxy}-acetic acid;
- {7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
benzofuran-4-yloxy}-acetic acid; and
pharmaceutically acceptable salts thereof.
20
Additional examples of compounds of Formula I include
{8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
chroman-5-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
25  5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
naphthalen—l-yloxy}—acetic acid;
2-[6-methyl-8-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
yl) Jmethylthio)chroman-5-yloxyJacetic acid;
30 2-[5-methyl-7-({ 4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
yl) }methylthio)-2,3-dihydrobenzo[b]furan-4-yloxy]acetic acid;
{ 5-Methyl-7-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid; and
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{ 5-[4-Methyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nethyl sul fanyl]-4-
oxo-chroman- 8-yl oxy } -acetic acid; { .

8- [ 4- Met hwb-03/(4052 ri f | uor oret hyl - phenyl ) -t hi azol - 5- yl met hylcTuBézvgi7] -
quinolin-5-yloxy } -acetic acid; 5 { _

8-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nethyl sul fanyl] -

i soqui nolin-5-yla aceti

1- Met hyl - 7- [ 4- et mafet]tﬁcaﬁy|a?‘f68@rbgansealtﬁ)ﬂerep%enyI )-thiazol - 5-

yl met hyl sul fanyl]-1 H benzoi m dazol - 4- onxy } -acetlc acid; {

3-Met hyl -7-[ 4- mth¥I-2(4tr|quoronet }Phen -thiazol - 5 10

yl met hyl sul f anyl JA gﬂh@@ﬁg@plmoﬁaggmpauryflf@fx incledesci d;

7T oLyl 3 (4: 1o gt oot DR S BEl B TRV 1+ 1
- P PEE it

H i ndol - 4-yl oxy }

1- Met hyl 57- [iAddwed- pwxy;eaeémtaudf tuupr orret hyl - phenyl) - t hi azol - 5-

yl met hyl sul fanyl ] - 1H1 ndol - 4- yl ox -aceti c acid; 15 {

7- [ 4- Met hyl - 2- ( 4-PhATIRICGBHCSHE REREPL kéﬁlﬁﬁs ef49fazol - 5- yl net hyl sul fanyl ] -
benzo[ b] t hi ophen 4- yI oxy } -acetic acid; - {

7-[4-Methyl - rf}am Q Ocr:rc?r}lpé{m Ehletrﬁélp}fﬁgrwl \;c%lt]to%g%fﬁ ytomél suI fanyl -

benzof ur an- 4- onx acetic acl arnaceu accep 4Bl e salts

thereof. 2QhAddichieonald @X@H&Ht@&na}fe)@ﬂmﬁ)mrfd& Sicoffoguration. Thé pekerde {
8-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nethyl sul fanyl]-
chr omand8- yliBygpfion ielydes gl digstefeomeric, énantiomeric, and epimeric forms as well as

4-[4- Methyl ta%épﬁ)rr%ér%aféép HBLOE {éoffliggl%iﬁ sdmbil A4Pbe cg’ptéﬁ By gyl 1 - 25

56,7,8-tetr acetic "ac

4-[ 4- Met hyl -Iﬁetbéﬁsthniof;vhnimtmrmtt dsyfor phanple) the hemmimfnfytmdwﬂ@yﬂ)j anyl] -
napht hal en- 1- Ocﬁqrr}; acepic aC|d 2-[ 6-nmet hyl - 8- ({

4- et hyl - 2- [Chlfelt ¢ %E@H@Pﬁwmﬁenyu (1, 3-thiazol -5- yl) }

met hyl t hi o) CKH&?F@BJI? tl’lle Q?fﬂ’li)OL?h%?Bf the6dsdnt i3Pention may exist as geometric
2-[5-nethyl -7-({4-neth yl-2-[4-(trifluoronethyl)phényl](1,3-thiazol-5-
15  isomers. The present invention includes all cis, trans, syn, anti, entgegen (E), and

zusammen (Z) isomers as well as the appropriate mixtures thereof.

In some situations, compounds may exist as tautomers. All tautomers are
included within Formulae I-IIT and are provided by this invention.
20
The present invention includes all pharmaceutically acceptable, non-toxic

esters of the compounds of this invention include C -C alkyl esters wherein the

alkyl group is a straight or branched chain. Acceptable esters also include

C,-C, cycloalkyl esters as well as arylalkyl esters such as, but not limited to
25  benzyl. C,-C, alkyl esters are preferred. Esters of the compounds of the present

invention may be prepared according to conventional methods.

In addition, the compounds of the present invention can exist in unsolvated
as well as solvated forms with pharmaceutically acceptable solvents such as water,
30  ethanol, and the like. In general, the solvated forms are considered equivalent to

the unsolvated forms for the purposes of the present invention.

24



yl)}met hyl t hi 0) - 2, 3-di hydr obenzo[ b] furan-4-yl oxy]acetic acid; {
5-Met hyl - 7-[ 4-nmet hyl - 2-(4-trifl uoronet hyl - phenyl) -t hi azol - 5-

yl met hyl swbfoanydob2 - i ndan- 4-yl oxy } -acetic acid;, and 23 WBC@ABM®/HEE2
PCT/ 1 B03/ 00817 pharnaceutically acceptable salts thereof. A Further
exanpl e of a conmpound of Forrmula | includes {

7-[4-Met hyl - 2- (4-trif1 | - phenyl ) -t hi azol - sl -
P o e T R s G

thereof . CerytitiBntGbr thBerea@naneWodE0I0br frfentiog € Abn imvEn Uegndpassess one or
more chiral centers and each center may exist in the R or S configuration.
The present diabgtes medkiivs.d1ypeichplasieremad, hyBerHBiderdh Pbesiy, hepeaglysesnari c, and

epi neric forns as.wel S rJ ] r e0f: er eoi soners
may be obtaﬁﬁ@%ﬁpyﬁgﬁégﬁFgﬁgﬁﬁ%ﬁgh@%ﬁ%%b%ﬁﬁ%%%&f%ﬁ%%ﬁﬁgggﬁggﬁm%or exanpl e,
t he sepasat i offingy aheoorapE®rIds nRy be@binidbtetino aphie afine or aopartvisa

Addi tionally, the conmpounds of the present inventjon nmay exi st as geonetric
15 i somers. CPA@OHER Hf congian othehcomrangefe such 3s sxrpients, gHuents apd angj |

ent gegen ( E)c’arrPe?sq all of WAEL e (&@l-l&n%@qgﬁ thet. "1’?1!5 Icoﬁgogiﬁgnsaogﬂ%gpr late mxtures
thereof. In some’situations, conmpounds nay exist as tautoners. Al

t aut omer s aradministetedde tumiahhami/dranimdlaeither btdllyaredtadlyepgpemgoniatlied by this

i nvention. 20 The present i nvefnii on incl udes har eutically

Il
acceptable,(H@ﬁy@ﬁwﬁg¥“@§F@?§1ﬁW“Pﬁ§ﬂ€Wﬁﬁﬁﬁﬁh’”Bﬁglﬁp§a Yvention incl ude
Cl-C6 ak'@)" iﬁ&%\flﬁgﬁlgls'}?ﬁﬁﬁéﬂ%ritt&ﬁallﬁ:illﬂYe{ve%g@%g 1dcall R (v Rk Bint@EntBr@nched

chai n. Accepta ers "al so i ncl ude cycl oal kyl esters as well as
aryl al kyl estrers$, s h basgal bubasabsprdy. mit ed to 25 benzyl. Cl-C4 al kyl esters
are preferred. Esters of the conpounds of the present invention may be
prepared according to conventional nmethods. In addition, the conpounds of

the present invertd@bsafis Sitable fof patas@tay alj@dionasay@nipre sol vated forms
wi th pharnaceutical l ?/ accept abl e_sol vents such as vval'fjteirr,1 dispersion
physiologically acceptable sterile aqueous or nonaqueous solutions, dispersions,
15  suspensions or emulsions, and sterile powders for reconstitution into sterile
injectable solutions or dispersions. Examples of suitable aqueous and nonaqueous
carriers, diluents, solvents or vehicles include water, ethanol, polyols
(propyleneglycol, polyethyleneglycol, glycerol, and the like), suitable mixtures
thereof, vegetable oils (such as olive oil), and injectable organic esters such as
20  ethyl oleate. Proper fluidity can be maintained, for example, by the use of a

coating such as lecithin, by the maintenance of the required particle size in the

case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such as preserving,

25  wetting, emulsifying, and dispensing agents. Prevention of the action of
microorganisms can be ensured by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be
desirable to include isotonic agents, for example sugars, sodium chloride, and the
like. Prolonged absorption of the injectable pharmaceutical form can be brought

30  about by the use of agents delaying absorption, for example, aluminum

monostearate and gelatin.
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30 ethanol, and the like. In general, the solvated forns are consi dered
equi valent to the unsolvated forns for the purposes of the present

i nventi orwo 0247408 03/ 074052 PCT/ 1 B0O3/ 00817 The conpounds pPafi/iBészopriesent
invention are suitable to be adm nistered to a patient for the treatnent,
control, or prevention of non-insulin dependent diabetes nellitus,

hyper chol est er eni S%Hd HX&%%: kgrg{s%f%rﬁ}y %&e}?}s?siit%?{on QMR@@ %p}fe,ﬁ%gjntgblets, pills,

hyper|i pi dem a, atherosererosi's, yceridem-a,

hyperi nsul i petidars, mdAgeaiel Tgdugh sdliedesapp trmdstheragtivieeoaghoumd st ered to a
pati ent alone or as part of a conposition that contains other conponents
such as exciagméxpdsvithatilepshens ingrh gUstemay; cEFPIent (qr carieRUER 2334 14R) | - known i n
the art. The. Ll e h 0 ni mal s
ci'thor or al IFyr BOREHHORHEAhaEor @AM B B Eick e Ty or
subcut angousct)se, surtdseqglsdoss, madninitol, 20 sititicacaly () didders, enfarapanpleoneal |y,

intravesically, locally_ (powders, ointpents,. o dr.ops), or as buccal or
nasal spray .Ca‘éﬁﬁiﬁ‘@@iht’]i%lﬁgos@uiﬂﬂ%feé’ gty BP]é(thé({Pé(Fr 0[1%]%&: f‘f%??‘en%fyia conpri se
physi ol 001 Cably, AARAIARLE. & £F bkenABUANLRoIld) AAAGHRRNS.RALULS B1S.

di sper si ons suspensi ons or e Si 0 and sterile powders for
reconst it ut iemamplat agasteelciune carhpeate, plotato enlapiocostarchy algingpaidiceran Exanpl es

of suitabl e aqueous.and ngnagueou carriers,. diluents ol vents or
vehicl es i nCPRRERIEES BRaNER C%‘b‘ﬁ?&; ) S()‘E‘P@b{ﬁt@ﬁ?& %fc%f ?Xamptle

pol yet hyheneglygol 5 BbotpEsPhoceRRfokNR bl keinpls Wukweilagy sintodugs t her eof,
vegetable oils (such as olive oil), and injectable organic esters such as

20 et hyl ol eatnpouRisofedwetting agenty, asdor ¢rapdd. setal dleehol pad gbieenpl e, by the use

f [ h l\egi t hi b h ' - f ired icl
Gz in the aREuar gD Bk B tors G P BAARERE PR BT, T Thele

conposi t i ong;)maticahs CasFenéaitple éile\aism Siahta maphaaen vicagse, s@il wet ti ng,
enul si fying, and di spensing agents. Prevention of the action of :
ni cr oor gani PREcdutenselsalsuFsiB Ay esulats. apixpyes Bereal- 1 e @ % ungal

O 150 o BPRPL B PR S G0A 8RR ERO MGk cSOLH 0L, and (e
sugars, sodium chloride, and the
Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar,
as well as high molecular weight polyethyleneglycols, and the like.
20
Solid dosage forms such as tablets, dragees, capsules, pills, and granules
can be prepared with coatings and shells, such as enteric coatings and others well-
known in the art. They may contain opacifying agents, and can also be of such
composition that they release the active compound or compounds in a certain part
25  of the intestinal tract in a delayed manner. Examples of embedding compositions
which can be used are polymeric substances and waxes. The active compounds

can also be in micro-encapsulated form, if appropriate, with one or more of the

above-mentioned excipients.

30 Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly

used in the art, such as water or other solvents, solubilizing agents and emulsifiers,
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| i ke. Prol onged absorption of the injectabl e pharmaceutical formcan be
brought 30 about by the use of agents del ayi ng absorption, for exanple,

al um numwomnososar ate and gelatin. 25 WO 03/ 074052 PCT/ | Be3/18e831m817 Sol i d
dosage forns for oral adm nistration include capsules, tablets, pills,
powders, and granules. In such solid dosage forns, the active conpound is

adm xed with at | east r i.er) such as
sodium cit F‘%ﬁ)é B c‘gﬁ@%‘}%ﬁ%b tsm"g? gaé%ho?xe;iﬁ}? ?{Etgpétgo?ﬁngééet%ers as for
exanpl e, steé&tyeﬁtcor%rlwtzfm&enz Eﬁg@tenggrycases -bmylendgbicol,and silicic acid,
(b) binders, as for exa car boxymet hyl cel | ul ose, aljgnates, gelatin,

pol yvi nyl pydrrmthﬂ&r@arrsdm pdsén pgﬁgularagg@«pr&eeq e, SrOHRdBYIRiL Somngermo, exanpl e,
gl ycerol; gt iS'or'lt S ALd; lna%d%?sar Cehoﬂ cEr%ﬁ tetaty RS gﬁbeh gal cium

carbonate apioca s gini’c aci cer ain  conpl ex
silicates, ?6 eﬁ@wnaglyﬁﬂﬁ Mttg%acr(ie);tefsaifut)rbmn petrxides of these f or exanpl e 10
paraffin; (f) absorption accel erators, as for exanple, quaternary anmoni um
conpounds; f¢)stanses prgthedia as for exanple, cetyl alcohol and glycerol
nonost earate; (h) adsorbents as for exanple, kaolin and bentonite; and (i)
| ubricants, as for exanple, talc, cal cium st earate, nmagnesi um stearate,
solid polyethyl @esided suchlisert dilmdntsnthe aompbsisSor ¢t aso ineludd xdjuvaass, t her eof In
t he case of 15 capsul es, tabl ets and.pills, the osa f.or may

conpri se buffyaseiaRpadents, crpisiying gad, ‘?P?’?%ﬂ%a%ﬁn %25% ‘tl%ﬁ ﬁyﬁ% %y aI o)
be enpl gyed 3 gﬁﬁ$_g%_&ﬂs soft and hard-filled gel atin capsul es using such
exci pients as act 0sS § I k sugar, as well as high nolecular weight

pol yet hyl enegl ycol s, and the like. 20 Solid dosage fornms such as tablets,

dr agees, capsul e n can b e it i,ngs and
shells, such as gr"}flgﬁnﬁ %d%t‘?dﬁ‘g%“atgﬁ %(ttwgrcgm@/e?lﬁc{s %%%@&ltﬂn p %Bglﬁﬂf They
may contai n,9RAg ik Yérﬂﬁaﬁlgfénétﬁexﬂé’tgd ﬁs@ﬁteﬂtyliﬂc&lﬁ)mfpo@bﬁij&thyd@rimsbltdlOn t hat
they rel ease the active conpound &)oun s in a certain_part 25 of the

i ntestinal tndeerbitan eptefs| WMTW@HH&CG IHosensi waingm I@‘?Fb]e)djd?’ﬁ@e’cbnposr tions
which cap bg Useq. L& apg%t Xﬁ?ﬁégﬁc&%%& NG EFe A NB 4R tanllS aftF ik (e COMPOUNS

Compositions for rectal administrations are preferably suppositories which
can be prepared by mixing the compounds of the present invention with suitable
non-irritating excipients or carriers such as cocoa butter, polyethyleneglycol, or a

20  suppository wax, which are solid at ordinary temperatures but liquid at body
temperature and therefore, melt in the rectum or vaginal cavity and release the

active component.

Dosage forms for topical administration of a compound of this invention
25  include ointments, powders, sprays, and inhalants. The active component is
admixed under sterile conditions with a physiologically acceptable carrier and any
preservatives, buffers, or propellants as may be required. Ophthalmic
formulations, eye ointments, powders, and solutions are also contemplated as
being within the scope of this invention.

30

The compounds of the present invention can be administered to a patient at
dosage levels in the range of about 0.1 to about 2,000 mg per day. For a normal

human adult having a body weight of about 70 kilograms, a dosage in the range of
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can also be in mcro-encapsulated form if appropriate, with one or nore of
the above-nentioned excipients. 30 Liquid dosage forns for oral

adm ni st repios7408z| ude pharnaceutically acceptabl e enul sipecmaBox@BLRL i ons,
suspensi ons, syrups, and elixirs. In addition to the active conpounds, the
i quid dosage fornms may contain inert diluents conmonly wused in the art,

such as water or, qQther salvents,, .sol ubil, zing.agent ifiers, 26 WO
03/ 074052 PEEPIEE/BERTS 10488 P%}?klg)%éﬁ%f’é‘?o‘féft‘ﬁeﬁg% %E:gla”g{gi)r{fqg%%%bpyl al cohol
ethyl carbo '}?éw%veleméysge@lﬁeaaéa@e usdidda Whryal e keimpleethe vibsdge rawasgend

propyl enegl ycol , 1,3-butyl ene ‘Iyi/icol , di met hél formam de, oils, in
particul ar, ocoatnuorpswsed fagtprs l@pg ngthetre@iitemeatsrdd thepatiest: the Ve 06 | | cast or

oil and ses oi,l. qglycera tetrah | VA ,

pol yet hyl englgﬁegf881t@n§ﬁ§“gﬁ§?{e§}’ a4t egﬁ%@%&é@lﬂéﬁcgﬁtgﬁp@% C%mi%r}des of these
subst ances, R uk&Ee Thi KeterBRsiclest Giteln dedapedior agattwylat betianoispedi-t i on can
al so include adjuvants, such as wetting agents, emulsifying and suspending

agents, swednewn fhythosd silded iaghe a0 and perfum ng agents. Suspensions, in
addition to the active conpounds, nay contain suspending agents, as for
exanpl e, ethoxyl ated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, m cr BREPARATIONOFOMIPOS BYD A IQMTHEANYENEAY oxi de, . 15
bentonite, agar-agar and tragacanth, or m xtures of these substances, and
the like. Conpositions for rectal adm nistrations are preferably

supposi tl8ri es whildk presant ipeengp santaids BYMAPUIdS (hat fan BoRIRAIHEI 82 t he present
i nvention w.th,sui =1 Lrl j i o) i such as
cocoa butt ern,un%)g{ ?/tte‘tg Sff%rr?g%ﬁ/dc%‘ﬁ gkg;édggggggtcﬁggg%ﬁ%r ghév:vg(?(ﬁb&m%??:h are solid
at ordi nary dugifiee hatet €6 Heuynihbguidhcasrdbedy the mathedadescebatiztlavher ef or e,

melt in the rectum or vagi nal ca\zi'r and rel eas

. . N the active conponent.

Dosage f or melgngrvitloppars bRy 8t %%]i B Ppogle Sﬁa&‘fﬁh anfilfoﬂlﬂi“%“?‘ﬁ&é ntion 25
| nclude of ntyiRak s of HE bR noAR LAY ard Behek 1AL AR oRBBIAGA iveic G@PONENE. i S
adm xed under ‘sterile conditions wth a physiologically acceptable carrier
and any 15  synthetic chemistry. The synthetic route of compounds in the present invention is

not limited to the methods outlined below. It is assumed one skilled in the art will

be able to use the schemes outlined below to synthesize compounds claimed in

this invention. Individual compounds may require manipulation of the conditions

in order to accommodate various functional groups. A variety of protecting

20  groups generally known to one skilled in the art may be required. Purification, if
necessary, can be accomplished on a silica gel column eluted with the appropriate
organic solvent system. Also, reverse phase-HPLC or recrystallization may be

employed if needed.

25 In still another embodiment of the present invention, a method of
preparing the compounds of Formula I - IIT is provided. The compounds of

Formulae I-1II can be prepared by reacting:

CO,R™®
Ve
W N CHy,
R
T
R2
x°H
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preservatives, buffers, or propellants as nmay be required. Ophthalmc
formul ati ons, eye ointnents, powders, and solutions are also contenpl at ed
as bei ngwaioslor4e5t he scope of this invention. 30 The conpeamdBodfosithe
present invention can be adm nistered to a patient at dosage |levels in the
range of about 0.1 to about 2,000 ng per day. For a normal human adul t

031 074052 Pt FabaobA LA et 00 SR s 6 R s b of body

wei ght per daydé:s preferable. However, the specific dosage used can vary.
For exanpl e, the dosage can depend on a nunbers of factors including the
requi rements of the patient, the severity of the condition being treated,
and the pharmacol ogi cal activity of the conpound 5 being used. The

determ nati on of optinum dosages for a Jparticular patient is well- known to
those skilled in the art. PREPARATI OUNDS OF THE | NVENTI ON 10 The
present invention contains conpounds tihat can be synthesized in a nunber
of ways famliar to one skilled in ofdanic synthesis. The conpounds
outlined herein can be synthesized according to the nethods descri bed
below, &long with nethods typically utilized by a synthetic chenist, and
conbi nations_,or . variations of those nethods which are generally known to
one skilled‘Wﬁx?ﬂe art of 15 synthetic chem stry. The synthetic route of
conpounds in the PREsRHR® Ry @At RYR’j 3°, Xloar!, Wit 8 nf endtheenit fadsasout | i ned
below. It is assunmed one skilled in the art will be able to use the
schemes out |dep@tbeB@P@g: t o synt hesi ze conmpounds claimed in this invention

I ndi vi dual conpo S equi re mani pul ation of the conditions in order

t o accommodat e vg?ggugﬁ%ﬁBG?ﬂOnal groups. A variety of protecting 20 groups
general 119 known tRI®aneloskidlkeld in the art nmay be required. Purification, if
necessary, can be acconplished on a silica gel colum eluted with the
appropriate organic solvent system Al so, reverse phase-HPLC or

recrystal | i zati orpyrRys it g SPIONES cdlveREERRHe compounds of Formulae I -III

by various methods known in the art for the conversion of esters to acids, such as

via hydrolysis for example. A useful aryl halide, for example, is 5-chloromethyl-

15  4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole. The synthetic route to
compounds with Formula ITa-e is provided when T is Y=Y Y=Y, Y Y-
Y2Y', Y =YYy, YA YR YP=Y, or -Y4Y?=Y?-Y'- as defined above.
The preparation of compounds with Formula IIla-c is provided when T is —7*=7>-
7\, -73-7’=7-, or -2°-7°-Z'- as defined above.

20

The compounds of the present invention can be made by the methods

described in Schemes 1 — 3 for example. Scheme 1 provides an alternative
preparation for compounds of the present invention. With reference to Scheme 1,
compounds of the general formula A are reacted with trimethylsilyl

25  isothiocyanate and phenyliodine(III) bis(trifluoroacetate) to form compounds of
the general formula B. Compounds of the general formula C are then prepared by
reduction of B with dithiothreitol in methanol. Compounds of the general formula
C are then alkylated with the halide compound D to form compound E. A useful
aryl halide compound D, for example, is 5-chloromethyl-4-methyl-2-(4-

30 trifluoromethyl-phenyl)-thiazole. Compounds of the general formula E are then
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25 In still

exanpl e, i sY5-=

-Y(err)-Y(err)- Y(err)-Y(enr
RPN ] SOETA S AN AR

escri

ove,

o)

anot her enbodi nent of the present invention, a nethod of
preparing the conpounds of Formula | - 1Il is provided. The conpounds of
For mul ae woloBl7ewan be prepared by reacting:
~H 30 28 WD 03/074052 PCT/ |1 B03/ 00817
a base such as cesium carbonate with the aryl halide: X X1~
wherein T, Rl .R2 R3 . : ;
are the sanﬁapé)gl#f%m%ghbe 1%1@%T
al kyl . The eggeipbhdigoesd @mpcuntihefthe preset imention tikeribedppHodailol. For nul ae |
by various nethods known in the art for the conversiop .of esters to

aci ds, such The syrihefiorpaiedp gempoyngs vathdipsmyla Tha-g éseﬁfewldag N

bhar omet by ks 5v1. A4 53 v2 v _vA V3 v2=vl or Y4 y3=v2
4- et hyl -2-(4-?r:Y1?I—3g?ogeH1y X heny 3 thi Azl e, The evntheti ¢ rot
conpounds wixt'haddefimedl abdvea-Teheipseparation b domheunds with Fofdm¥GHMR=Y1 - |

zle': Xéf%%z\/-z, -o\r{]—'-ZB-ZQ—EZ}: e\l{ssdeﬁzngﬁﬁo’vepr

Scheme 1

X, CO,RY
/
Y N,

R
X CO,RY o C NCS
W N phenyliodine(III) bis(trifluoroacetate) / TMS-NC
Rl (CHy), thiocyanation R2
- SCN
2
R B
A
X
PR . SN
dithiothreitol / .02M KH,PO4 X CO,RY xjﬁ/ D
reduction ] w. \(CﬁZ)n N ):N
R
C52CO3 / CH3CN
R alkylation
SH
C
10 A CO,H
WG W NG,
Rl (CHy)n LiOH / H,0/ THF R!
M saponification
R - R?
S S
=N /N
Al Ar
E F
10
15 Scheme 2 provides a synthetic route to compound A in Scheme 1 when W

/Y | CO2RI O 1prer(igh2goa1R R2 |
in a solvent in the presence of
~=N Arl

to aite ot e Gethnoligh

is a | ower

“hal'f de,

. The synthetic route to

is O, Y is absent, R is methyl, and n is 1. With reference to Scheme 2,

compounds of the general formula G are then alkylated with methyl bromoacetate

to give compounds of the general formula A’.
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The preparation of conpounds with Formula Illa-c is provided when T is
-Z23=72- Z1-, -2723-2722=Z1-, or -Z3-Z2-Z1- as defined above. 20 The conpounds
of the prweanw7408venti on can be nade by the methods descrclyadoi/nsichenes 1
- 3 for exanple. Scheme 1 provides an alternative preparation for
conpounds of the present invention. Wth reference to Schene 1, conpounds
of the general fornula A are react edSc\ﬁi 1];ﬂlg?_tri met hyl silyl 25 i sothi ocyanate
and phenyliodine(lll) bis(trifl uor odteta e) to formconpounds of the
general formula B. Conpounds of the general fornuladl-@re then prepared by
reduction of Bwith dithiothreitol in RefAartélzNConpounds of the general
formula C are then ted withpt he halkildiencorrpolgndoD to form conpound
E. A useful aryl hali @@ domnd D f or—exampter i

5-chl oronet hyl - 4- net R 4 30 tri PI uor orret hyl - ph Zthi azol e. Conpounds
of the general fornula E are then 29 WO 03/074052 PCT/|B03/ 00817
saponified wth LiOH inGgthe THE to give the final conpaund F. Conpound F
corresponds to the conpounds of the present invention described by Formula
|. The synthetic route to conpounds with Formula Ila-e is provided when T
is - Y4=Y3-Y2=Y'" -, -Y4-Y3-Y2-Y1l-, -Y4=Y3-Y2-Yl -, -Y4-Y3-Y2=Y' -, or

-Y4-Y3=Y2- 5 Y - defi ned_ above. The pr rati.on ds with
Formula Plla-c i sSaCE?IB?/' ST R e{néﬁy%gy:r%%?iz.rggte_tczg({r%(g@%ﬁ?%'ﬂor -73-272-7l -
as defined ahaue. 1 wichaNEs &, WiYhbdeRORR R mdRnfl Git)mis IWWith fefERARID

phenyliodine(lTl) bis(trifluoroacetate) / TMS- NCS R (CHZ,Z n thi ocyanation
R2 SCN R2 BSchéme 3, compounds of the general formula H are thiocyanated with a mixture

of bromine and sodium thiocyanate to give compounds of the general formula J.
Compounds of the general formula J can come from commercial sources or
10  syntheses known to those skilled in the art. Compounds of the general formula J

are then alkylated with methyl bromoacetate to give compounds of the general

formula B.
15 Scheme 3
i
0.0
OH

RIDAOH Br, / NaSCN / NaBr R;jf;j gy @ CsaCOs/CHCN o, o
RZ T  thiocyanation R LN AN ~alkylation zj@fT
H J SCN

B

Scheme 4 provides yet another alternative method for preparing the

20  compounds of the present invention. With reference to Scheme 4, compounds of
the general formula K are reacted with the potassium triisopropylsilanethiolate
and tetrakis(triphenylphosphine) palladium(0) and then reducing the resulting
product with cesium fluoride to produce compounds of general formula C.
Compounds of the general formula K can come from bromination of the

25  corresponding compound, commercial sources or synthesis’ known to those
skilled in the art. Compounds of the general formula C are then alkylated with the

halide compound D to form compound E. A useful aryl halide compound D, for
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X dithiothreitol
Cs2CB / CH3CN R2 al kylation
Li OH / H2®0/030HESRI
F 10 15 Schene 2 provi des a synthet
W is 0, Y is absent, R10 is nethyl,
2, conpounds t.
br onpacet at gxmﬁé)le’dlgve conmpound

PCT/ | BO3/ 008bpoSediesiahgdiel f@hubse
R R2 R2

SH C

/.02M KH2PO4 , Y /CO2Rto Xt D

HA R saponification

R T T L

reduction RI W \(CH2)n Af

, Y CO2Rio WY\ /CO2H / 2 W(CH2)n

R2 R2 s S X1 Npxiu/Bo3/oasi7 Art N E
ic route to conmpound A in Schenme 1 when
and nis 1. Wth reference to Schene
Woidr et hy|

30 WO 03/074052
@EBthen €z oMicO with BIOH irathe dHIRA + Br- O

give the final compound F. Compound F corresponds to the compounds of the

present invention described by Formula I. The synthetic route to compounds with

5 Formula ITa-e is provided when T is —Y*=Y>-Y?=Y'-, -Y*-Y>-Y2Y'-, -Y*=Y>-
Y2y, —Y-Y3-¥%=Y' or Y4 Y3=Y%Y!- as defined above. The preparation of
compounds with Formula Illa-c is provided when T is Z3=72.7)- -7 7*=7'- or
~73-72-7'- as defined above.

10 Scheme 4
X COR™ X _COR
i NGy, LY NG,
j@g 1) TMS-SK*/ R ~
R (PhsP),Pd R?
' 2) CsF SH
thiolation
K c
X
10
X%/ D X _COR X_ _COH
= o NcH), Y Ny,
Ar R LiOH/H,0/THF R :
Cs,CO5 / CH,CN R? saponification 22
alkylation S $
=N 1>=N
Ar! Ar
E F
15
The following non-limiting descriptions also demonstratemethods for the
synthesis of compounds of Formulae I-ITI.
20
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G A 5 Scheme 3 provides an alternative synthetic route to conpound B in
Schene 1 when Wis 0, Y is absent, R10 is nethyl, and nis 1. Wth

r ef er encewbDm®3/osmhene 3, conpounds of the general formula HcanmBovdwsocyanat ed
with a mxture of brom ne and sodi umthiocyanate to give conpounds of the
general formula J. Conpounds of the general fornmula J can conme from
commerci al sources or 10 syntheses known to those skilled in the art.
Compounds of the general fornmula J are then al kylated with nethyl
bronpacetate to give conpounds of the general formula B. 15 Schene 3 U R
| OHBr2 / NaSCN / Naar R off o1 Ci?CIB /,CH3CN RI O 2 thiocyanation R2
~~ +Br.Jyo- alkylation RL R SCN ‘¥xamPle kcon B schenme 4 provides yet

anot her alternative nmethod for preparing the 20 conpounds of the present
invention. Wth reference to Schene 4 conpounds of the general formula K
are reacted Sm : 2 plaemeyl kihér 74

tetrakis(triphe sphi aaII di 0 then reducing the resulting
product mﬁtPRee@¥J%$$.§ﬁFBH@n1%'Qauuﬂg%:ﬁgﬁﬂeéﬁggﬂgﬁgggheral fofmula C
Compounds of the general formula K can cone from brom nation of the 25
correspondi ng conpound, commerci al sources or synt hesi s’ known to those
skilled in the art. Conpounds of t he"Yeferal fornula C are then al kyl at ed
with the halide conmpound Dto formco und E. A useful aryl halide

compound D, for 31 WD 03/074052 PCT/1B03,00817 exanple, is
5-chl oronet hyl - 4-nmet hyl - 2-(4-trifluoro yl + phenyl ) -t hi azol e.
O

10  Preparation of Chroman-5-ol (compound 1A)

OH

To a solution of 5-hydroxy-chromen-4-one (J. Het. Chem, 13, 1976, 211) (2.5 g,

15  15.4 mmol) and 1 mL HCI(c) in 75 mL de-gassed EtOH/THF (3:1) was added
0.5g 10% Pd/C. The reaction mixture was stirred at room temperature for 20 h
under an atmosphere of 1 atm Hy(g). The Pd/C was then filtered off, the filtrate
collected and concentrated in vacuo to give 2.1 g (91%) of the title compound
pure enough for subsequent use. 400 MHz 'H NMR (DMSO-de) § 9.27 (s, 1H),

20 6.76 (t, 1H, J=8.1 Hz), 6.26 (4, 1H, J= 8.1 Hz), 6.12 (d, 1H, J = 8.1 Hz), 3.98 (t,
2H, J = 5.0 Hz), 2.46 (m, 2H), 1.80 (m, 2H).

25
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Compounds of the general fornmula C are then saponified with LiOH in the THE
to give the final conmpound F. Conpound F corresponds to the conpounds of

t he preswotosiompsent i on descri bed by Fornula |I. The synt hetPiCa/IB@Ai0817% O
conmpounds with 5 Formula Ila-e is provided when T is -Y4=Y3-Y2=Y" -,
-Y4-Y3-Y2-Y1-7 -Y4=Y3- y2_ y'-, y4-y3-Y2=y'-, or -Y4-Y3=Y2-Y1l- as defined

above. The preparatio f conmpounds wi.th Fpromyla LIla-c i roui ded when T
i s -z3=72- ZB!‘?P2‘-1‘2‘3‘-"2%'[—_](@%!9W@Y%yéﬁg%‘c-acﬁgmﬁnﬂ}yiﬁ%‘&" CCompotnb B | e a - w
YN /CQO2RIO WY ZQO2R o R (CH2)n (CH2)n 1) TMS-S-K+ / Rl n R2 2 Br
(Ph3P)4Pd R 2) CsF SH K thiolation C X X D W' CO2R10 "Y"\ W ZCO2H I
(CH2)n 1 (CH2)n Ar RLIOH/ HOJ} THE R Cs2CB / CH3CN R2 | i saponi
f'cation R2 1 i acy ation S S )ZiXI~ Arl Art-TI E F 15 The foll ow ng
non-limting descriptions also denofistratenethods for the synthesis of
conpounds of Formulae I-111. 20 32@]

(0]

1B
A solution of chroman-5-ol (2.1 g, 14 mmol), methyl bromoacetate (1.6 mL, 16.8
5  mmol), and cesium carbonate (6.8 g, 21 mmol) in 50 mL acetonitrile was heated
at 60 °C for 3 hours. PS-Trisamine scavenger resin was then added to the warmed
solution followed by an additional 30 minutes heating. The reaction mixture was
then cooled and filtered. The filtrate was collected, diluted with 100 mL ether,
washed with brine (1 x 50 mL), dried (Na,SOy), and the solvent removed in vacuo
10 togive2.1lg A(68%) of the title compound, pure enough for subsequent use. 400
MHz 'H NMR (DMSO-ds) 8 6.92 (t, 1H, J = 8.3 Hz), 6.33 (d, 1H, J = 8.3 Hz),
6.31 (d, 1H, J = 8.3 Hz), 4.72 (s, 2H), 4.02 (t, 2H, J = 5.1 Hz), 3.64 (s, 3H), 2.56
(t, 2H, J = 6.6 Hz), 1.83 (m, 2H).

15
Preparation of (8-Thiocyanato-chroman-5-yloxy)-acetic acid methyl ester
(compound 1C)
|
o\]io
(0]
O
SCN 1C
20

A stirred solution of (chroman-5-yloxy)-acetic acid methyl ester (2.1 g, 9.4 mmol)
and trimethylsilyl isothiocyanate (2 mL, 14.1 mmol) in 30 mL 1,1,1,3,3,3-
hexafluoro-propan-2-ol under a N atmosphere was treated with phenyliodine(III)
bis(trifluoroacetate). The reaction mixture stirred at room temperature for 1 hand
25  concentrated in vacuo. Purification by flash column chromatography (gradient
elution: 10% EtOAc/hexanes to 40% EtOAc/hexanes) gave the title compound
(1.3 g, 50 %) as a pale yellow solid. 400 MHz '"H NMR (DMSO-dg) 67.31 (d,

34



WO 03/ 074052 PCT/1B03/00817 Exanple 1 5 Synthesis of

{8-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-

yl met hyl swbfoanydo52 chr oman- 5- yl oxyl -acetic acid (conpound PCTHBI®0S(V0 S S
-N N F FF 1 10 Preparation of Chroman-5-ol (conmpound 1A) OH 1A To a
solution of 5-hydroxy-chronen-4-one (J. Het. Chem 13, 1976, 211) (2.5 g,

15 15.4 mmol) and 1 ni HCl(c) _ in 7 - ga d : was added
0.5g 10% Pd} .Hﬁéﬁ@aééﬂé& ﬁﬁdﬁ?g%sﬂgﬁ%?gﬁ"aﬁ %l_‘f:e%f%eé ure for 20
h under an f L g4H369) g0 The2Be/ C was then filtered off, the
filtrate c%ﬁ%ggﬁgggéﬁ%eégﬁﬁéﬁ?}até% inTvécug togive 2.1 g (91% of the

title conpound pure enough for subsequent use. 400 MHz 'H NVR (DVSO d6) 8

9.27 (s, 1H), 20 6.76 (t, 1H J = 8.1 Hz), 6.26 (d, 1H J = 8.1 Hz), 6.12
(d, 1H J = 8.1 Hz), 3.98 (t, 2H J = 5.0 Hz), 2.46 (m 2H), 1.80 (m 2H).

25 33 WQ 03 h Oloe @ adi | - i
o V\Shyl bgezpt"aggé?{’@ 8'-151@3&%%?-1}'&01%%9%‘1@&3‘)%@ 6¢ ali@MaQAREnsRry| OXYy) - acetic

acid ne onpoun
(compound 1D)

|

O\EO

(0]

e

SH 1D-

A solution of (8-thiocyanato-chroman-5-yloxy)-acetic acid methyl ester (1.3 g, 4.6

10  mmol), dithiothreitol (910 mg, 6 mmol), and KH,PO4 (4.6 mL of a .02M solution)
in 30 mL MeOH was heated at reflux for 1 hour after which time the reaction was
cooled and concentrated in vacuo. Purification by flash column chromatography
(gradient elution: 10% EtOAc/hexanes to 35% EtOAc/hexanes) gave the title
compound (710 mg, 61 %) as a pale yellow solid. 400 MHz "H NMR (DMSO-

15 de) 86.97 (d, 1H, J=8.5Hz), 6.31 (d, 1H, J = 8.5 Hz), 4.70 (s, 2H), 4.40 (s, 1H),
4.11 (t, 2H, J = 5.4 Hz), 3.63 (s, 3H), 2.56 (t, 2H, J = 6.3 Hz), 1.84 (m, 2H).; MS
m/z 255 (M+1).

Preparation of {8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
20  ylmethylsulfanyl]-chroman-5-yloxy}-acetic acid methyl ester (compound 1E)
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0O 1B A solution of chroman-5-ol (2.1 g, 14 mmol), methyl bronoacetate (1.6
m., 16.8 5 nmol), and cesium carbonate (6.8 g, 21 nmol) in 50 nL

acet oni t rwbasmassheated at 60 C for 3 hours. PS-Trisam n@CTABYZIVGEY I esin
was then added to the warnmed solution followed by an additional 30 m nutes
heating. The reaction mxture was then cooled and filtered. The filtrate
was col lected, diluted wth 100 nL eqher, washed with brine (1 x 50 nL),
dried (Na2SO4), and the solvent renpwedoin vacuo 10 to give 2.1 g (68% of
the title conpound, pure enough for sagsequent use. 400 MHz'H NWR
(DVMBO-d6) 6 6.92 (t, 1H, J = 8.3 Hz), 33 (d, 1H, J = 8.3 Hz), 6.31 (d,
1H, J = 8.3 Hz), 4.72 (s, 2H), 4.02 (t ~J = 5.1 Hz), 3.64 (s, 3H), 2.56
(t, 2H, J = 6.6 Hz), 1.83 (m 2H). 15 agation of

( 8- Thi ocyanat o- chr oman- 5-yl oxy) -acetic aci¥l nethyl ester (conpound 1C) oTo
O (00 SON 1C 20 A stirred solution ofs(chroman-5-yl oxy)-acetic acid

nmet hyl ester (2.1 g, 9.4 mol) and ;;gggthylsilyl i sot hi ocyanate (2 niL,
14.12 mmol) in 30 nL 1,1,1,3,3,3- hex or o- propan-2-ol under a N2

at nosphere was treated with phenylio (1) bis(trifluoroacetate). The
reaction mxture stirred at roomt rature for 1 h and 25 concentrated in
vacuo. Purification by flash col hr omat ogr aphy (gradient elution: 10%
Et OAc/ hexanes to 40% Et QAc/ hexan gave the title conpound (1.3 g, 50 %
as a pale yellow solid. 400 Mz HKlNR(DNsolEG) S 7.31 (d, 34 WO

?gl 0;;}6)52 4PCT/S(|% 5 %)’1/2%0 (%Jmarcaptg f)_&o)man ? yﬁ%&) acetic am(d Ihett1iy|_i est]er '(41% rgg,Hz) 4.83

1.6 mmol), 5-chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole (564
mg, 1.9 mmol) and cesium carbonate ( 787 mg, 2.4 mmol) in 15 ml anhydrous
5 acetonitrile were stirred at 60 °C for 2.5 hours. The reaction was then cooled,

filtered and concentrated in vacuo. Purification of the residue by flash column
chromatography (gradient elution: 10% EtOAc/hexanes to 35% EtOAc/hexanes)
afforded the title compound (95%). IR (thin film) em’': 1759; 400 MHz 'H
NMR (DMSO-dg) 87.98 (d, 2H, J = 8.3 Hz), 7.75 (d, 2H, J = 8.3 Hz), 6.96 (d,

10 1H,J=8.6 Hz), 6.29 (d, 1H, J = 8.6 Hz), 4.72 (s, 2H), 4.19 (s, 2H), 4.12 (t, 2H, J
=5.1 Hz), 3.61 (s, 3H), 2.56 (t, 2H, J = 6.6 Hz), 2.15 (s, 3H), 1.84 (m, 2H).; MS
m/z 510 (M+1). Anal. Calc’d for Co4HxFsN;O4S, C, 56.57; H, 4.35; N, 2.75;
found: C, 56.45; H, 4.27; N, 2.68.

15  Preparation of {8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethylsulfanyl]-chroman-5-yloxy}-acetic acid (compound 1)

{8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-chroman-
5-yloxy}-acetic acid methyl ester dissolved in 5 m! THF and 1 ml water, was

20 treated with lithium hydroxide monohydrate (327 mg, 7.8 mmol); stirring at room
temperature for 1 hour. The reaction mixture was then acidified to about pH 3
with 2 N HCI. The reaction was then extracted into ethyl acetate (2x20 ml). The
organic extracts were washed with brine, dried over anhydrous sodiuin sulfate,

decanted, and concentrated in vacuo. Recrystalization from chloroform / hexanes
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3.64 (s, 3H), 2.60 (t, 2H, J =6.4 Hz), 1.89 (m 2H). 5 Preparation of

(8- Mercapt o-chroman-5-yl oxy)-acetic acid nethyl ester (conpound 1D) o O
coo sH IWoAsmoioati on of (8-thiocyanato-chroman-5-yl oxy) - cetiBes/@sid net hyl
ester (1.3 g, 4.6 10 mml), dithiothreitol (910 ng, 6 nmol), and KH2PO4
(4.6 mL of a.02M solution) in 30 nL NECH mas heated at reflux for 1 hour

after which the eactl on t

Purificati oﬁhJBSrﬁEflltléestH O™ %?ﬁ%&%% Aty p ?Vgstr?trha ﬁéj tilutri)lrﬂlq1 0%

Et QAc/ hexan%a 1 9785 %o VEMEe T AR DM D) shgst(atz*}m:cmnwnmi @0 ny, 61 %
as a pale ow sdlid. 400 MHz 1H NVR (DVSO 15 d6) 8 97 (d, 1H, J= 8.5

Hz), 6.31 (aH TH, 8.0 HzB .60 Hzl) 1H4I 28.3 Hp), 817, (d41AY £ 8, 5H$a)46045 i&D(t 2H, J
e szﬁl) 3. %f@ggrgﬁmﬁliﬂﬁ GLoy B b 56 & AL 6.6 15545\, 3, 1898 N2/ 2
{8-[4- Methyl; 22H MS‘Jz)sz%SNEIIWAnﬂh@HMHfotrlﬂlzﬁlﬂzgﬂ?g‘l\ﬁOZQZ03CHClgC

ylnethylsulfany chr oman- acetic acid nethyl ester (conpound 1E)
35 WD 03/ 0740%7; BCTB68931. Gﬁffmtmd 528931 330: NS84 -N F F \F 1E A

sol uti on of (8-mercapto-chroman-5-yloxy)-acetic acid nethyl ester (410 ny,
1.6 mol ), 5-chloronethyl-4-nethyl-2-(4-trifluoronethyl-phenyl)-thiazole

(564

10 Example 2

Synthesis of {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

vlmethylsulfanyl]-5.6.7.8-tetrahydro-naphthalen-1-yloxy}-acetic acid

(compound 2)
15
0
B OJJ\OH
F 5 P
F TS
TOASC :
Preparation of 4-Thiocyanato-5,6,7,8-tetrahydro-naphthalen-1-ol (compound
2A)
20

%"“
NCS 2A

5,6,7,8-Tetrahydro-naphthalen-1-ol (1g, 6.8 mmol) was dissolved in 25 ml
MeOH. Sodium thiocyanate (1.76 g, 22 mmol) and sodium bromide (0.7 g, 6.8
25  mmol) were added and stirred for 5 minutes at ambient temperature. Bromine
(1.2 g, 7.48 mmol) was added drop wise over 5 minutes. The orange solution was
allowed to stir two hours. Brine was added and the crude product was extracted
twice into ethyl acetate. The combined organic extracts were washed once with

brine, dried over anhydrous sodium sulfate, decanted and concentrated. Normal
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ng, 1.9 mmol) and cesium carbonate (787 ng, 2.4 mmol) in 15 m anhydrous 5
acetonitrile were stirred at 60 C for 2.5 hours. The reaction was then

cool ed, Wblosered2 and concentrated in vacuo. PurificationPafi/iBosEsi due by
flash columm chromat ography (gradient elution: 10% Et OAc/ hexanes to 35%

Et OAc/ hexanes) afforded the title conmpound (95% . IR (thin film cm1 : .
1759; 400 aseldhr 3 7 2H, J
L78% oy Mk (dmlogggﬁpal , H@fhe@th%tﬁl%p(réducm 28]g,¥)28b 4@1{623 HZM) R
2H), 4.19 (s{Dl\m@ds)flS 121(($,,1m14740(d i}EJaga—&H,z)asﬁl(de BBHz), 2. 86(ht , 2H, J

6.6 Hz) 5 3 1,84 510 (M+l). Anal. Calc'd for
C24H22F3N, of%é %}g%@ Jé%} WOQP%@ ﬁﬁ@@/@% (Hfﬂﬁnd C, 56.45, H 4.27; N,
2.68. 15 Preparation of
{8-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-
yl et hyl ul fPa‘lap:luiatiohrodil(m-ﬂ‘-lﬁethmaty}S,é,@;St-ﬁeU*ahgﬂnb -hapighalendl - $pxy)-acetic
8-[ 4- Met hyl quo onet h henyl ) -thi azol - 5-yl net hyl sul fanyl ] -chronma
n- 5- onxy}aﬁgépF@“%E?Br ngggr dissolved in 5 mM THE and 1 M water,
was 20 treated with I|th|un1hydrOX|de nonohydrate (327 nmg, 7.8 mmol);
stirring at room tenperature for 1 hour The reaction m xture was then
acidified to about pH3 wth 2 N reaction was then extracted into
ethyl acetate (2x20 m). The org cts were washed with brine,
dried over anhydrous sodi um sul fgi decant and concentrated in vacuo.
Recrystalization fron1chloroforn1 hexanes 3 03/ 074052 PCT/1B03/00817
afforded the title conmpound (750 ng, 96% as a pale yellom/solid IR (thin
film cm11: 1745; 400 MHz 1H NWR (DVMSO-d6) 5 7.98 (d, 2H, J 8.0 Hz),

7 75 (d 1021 Thg tilegomppynyd wes repared ingthe mﬁn&er@nsloﬂ@ys togxampledB atiizing = 8 5

86 ), sopBbh 24 i g Srhagf bbesOracfifratoidel BB SRR ol ¢ o7

f0r C23H2OF3N, @48322)9484@4@3 3364 (352H§7278-tm&f8)52 Sbl(mZZﬁﬂlfde)C 52. 49;
H 3.77; N, 2.54. 10 Exanple 2 Synthesis of

{ 4- { 4- Net hy MO Y2248 @t or omet hyl - pheny! ) - t hi azol - 5-

yl met hyl sul fanyl | -5, 6, 7, 8-t etrahydr o- napht hal en-1-yl oxyl -acetic acid

15  Preparation of (4-Mercapto-5,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic
acid methyl ester (compound 2C)

(o]
%/O\)J\O/
HS 2C

20  The title compound was prepared in the manner analogous to example 1D
utilizing compound 2B. 400 MHz '"HNMR (DMSO-ds) § 7.08 (d, 1H, J = 8.8
Hz), 6.55 (d, 1H, 8.8 Hz), 4.71 (s, 1H), 4.70 (s, 2H), 3.63 (s, 3H), 2.45 (m, 2H),
2.44 (m, 2H), 1.65 (m, 4H). MS m/z 253 (M+1).
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(conpound 2) 15 O OH FFSS/ FNC2 Preparation of

4- Thi ocyanat 0- 5, 6, 7, 8-t et r ahydr o- napht hal en- 1-ol (conpound 2A) 20 &H N CS
2A 5, 6, AWB-03@t40ahydr o- napht hal en-1-0l (1g, 6.8 mmol) was pdiraBad/wedy i n 25

m  MeOH. Sodiumthiocyanate (1.76 g, 22 mmol) and sodi um brom de (0.7 g,
6.8 25 nmmol) were added and stirred for 5 mnutes at anbi ent tenperature.
Bromne (1.2 g, 7.48 mol) was added drop wi se over 5 mnutes. The orange
solution was allowed to stir two hours. Brine was added and the crude
product was extracted tw ce into ethyl acetate. The conbi ned organic

extracts were washed once with brine, dried over anh%.drous sodi um sul fate,
decant ed an®remwation phidH-Muthyhd-(Brifiprometdnlebenpi-thiagelsi-00817 phase

chronat ogr a fforde il 28 2%.¢: 4 H NVR

( DVBO- d6) 6gif]ﬁ/‘?tﬁylf@',rfa‘lﬂé',%’%‘:Z’ﬁfbetfaﬁ’,%&%ﬁhgh%‘?‘ﬁ%H’%xﬁ é‘.é%tic ?‘3‘1 %yls. 8 H),
2.78 (m  2ilter2p9 (m 2H), 1.70 (m 4H). M5 in/z 278 (m+l) 5 Preparation
of (4-Thi ocyanato-5, 6,7, 8-tetrahydro-napht hal en-1-yl oxy)-acetic acid

met hyl e$ter (compound 2B) 0 0'KO' NCS 2B 10 The title conpound was
prepared in the manner anal ogous to ex le B utilizing conmpound 2A. 400
Mz '"HNW (DVMSO-d6) 5 7.4 (d, 1 H J He) - 6.80 (d,

O~

2D

The title compound was prepared in the manner analogous to example 1E utilizing
compound 2C. 400 MHz '"H NMR (DMSO-dg) 6 7.98 (d, 2H, J = 8 Hz), 7.76 (d,

10 2H,J/=8Hz),7.11 (d, 1H, T = 8.8 Hz), 6.61 (d, 1H, J = 8.8 Hz), 4.74 (s, 2H), 4.22
(s, 2H), 3.62 (s, 3H), 2.63 (m, 2H), 2.55 (m, 2H), 1.59 (m, 4H). MS m/z 508
(M+1).

Preparation of {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
15  ylmethylsulfanyl]-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid
(compound 2)

The title compound was prepared in the manner analogous to example 1 utilizing
compound 2D. mp 166-167 °C; IR (thin film) cm™: 2928, 1744, 1711, 1326,

20 1245, 1118; 400 MHz '"H NMR (DMSO-ds) § 12.93 (br, 1H), 8.00 (d, 2H, T =8
Hz), 7.76 (d, 2H, J = 8 Hz), 7.13 (d, 1H,J = 8.4 Hz), 6.60 (d, 1H, J = 8.4 Hz), 4.62
(s, 2H), 4.22 (s, 2H), 2.63 (m, 2H), 2.54 (m, 2H), 1.58 (m, 4H). MS m/z 494
(M+1). Anal. Calc’d for CoHppFsNOsS, C, 58.40; H, 4.49; N, 2.84; found: C,
58.10; H, 4.38; N, 2.80.
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1H, 8.8 Hz), 4.84 (s, 2H), 3.64 (s, 3H), 2.78 (m 2H), 2.59 (m 2H), 1.70
(m 4H). M5 nz/z 278 (mtl). 15 Preparation of

(4- Mer capwo-03/064032 8- t et r ahydr o- napht hal en-| -yl oxy) - acet i c pCaaBae/ovethyl
ester (compound 2C) O I~ HS 2C 20 The title conpound was prepared in the
manner anal ogous to exanple 1D wutilizing conpound 2B. 40.0 MHz 'H NMR
(DVSO-d6) 8 7.08 (d, 1H, J = 8.8 Hz), 6.55 (d, 1H 8.8 Hz), 4.71 (s, 1H)
4.70 (s, 2H), 3.63 (s, 3H), 2.45 (m. 2H), 2.44 (m 2H), 1.65 (m 4H. M
nz/z 253 (Mtl). 38 WD 03/074052 PCTEkE®3(09817 Preparation of
{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hyl sul f anyl ] - 5 6 7, 8- tetrahydro naphthalen 1-yl oxy}-acetic acid nethyl
ester (2D) & r. . ) s prepared in the
manner anal Sgots—tc T ; 0 =290 MHz 1H NMR
ound3)8 Hz), 7.11 (d,

, 1H, J = 8.8 Hz), 4.74 (s, 2H), 4.22 (s, 2H), 3.62
(s, 3H, 2.63 (n] ZFD 2.55 (m 2H), 1.59 (m 4H). M5 rn/z 508 (Mtl).
Preparation of {4-[4-Methyl-2-(4-trifluagrqnethyl-phenyl)-thiazol-5- 15

yl met hyl sul fanyl ]-5, 6,7, 8-tetrahydro- nap abepk 1-yl oxy}-acetic acid

(compound 2) The title conpound was prep H in Phe nmanner anal ogous .to
exanple 1 utilizing comoumi@uﬁf@@

67 C, IR (thin film cm 1. 2928,
1744, 1711, 1326, F N 3

Preparation of 4-Thiocyanato-naphthalen-1-ol (compound 3A)

(I on
NC 3A

The title compound was prepared in the manner analogous to example 2A. 400
MHz 'H NMR (DMSO-dg) & 11.09 (s, 1H), 8.20 (d, 1H, J = 8.4 Hz), 8.17 (d, 1H,

15 JT=8.4Hz),7.84(d, 1H,J =8 Hz), 7.74 (m, 1H), 7.58 (m, 1H), 6.91 (d, 1H,J =8
Hz). MS m/z 202 (m+1).

10

Preparation of (4-Thiocyanato-naphthalen-1-yloxy)-acetic acid methy] ester

(3B)
O O\io/
NC 3B

The title compound was prepared in the manner analogous to example 1B utilizing
compound 3A. 400 MHz 'H NMR (DMSO-ds) § 8.31 (d, 1H, J = 8.4 Hz), 8.22

25 (d,1H,J=8.4Hz),7.95(d, 1H,J =8 Hz), 7.81 (m, 1H), 7.69 (m, 1H), 7.01 (4,
1H, J = 8 Hz), 5.08 (s, 2H), 3.69 (s, 3H). MS m/z 274 (m+1).

20
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20 1245, 1118; 400 MHz 1H NVR (DMBO-d6) 6 12.93 (br, 1H), 8.00 (d, 2H, J
7.76 (d, 2H, J =8 Hz), 7.13 (d, 1H, J = 8.4 Hz), 6.60 (d, 1H, J
W003/074s82 2H), 4.22 (s, 2H), 2.63 (m 2H), 2.54 @Ear/iBédyqostl. 58 (m

8 Hz),
8.4 Hz),

4H)

M5 mz 494 (Mrl). Anal. Calc'd for C24H22F3NG3S2 C, 58.40; H, 4.49;

N 2.84:

found: C, 58.10; H 4.38;, N, 2.80. 25 39 WD 03/074052
PCT/ 1 BO3/ 00

{4-f 4- Vet hy %%Pa(rgﬁf’ﬁmg% FioBtesiih ttﬁsﬁsébﬁﬂg*{lﬁ}}'}:yé%yg%?@%%cig methyl ester

yl met hyl sul {@mypdumaeatt

/1

hal en- 1-yl oxyl -acetic acid (conmpound 3) O OOH F F

SDFN 3" Preparation of 4-Thi ocyanato napht hal en-1-ol (conpound 3A)

10 OH Ncs ' 3A The title conpoun \f%epar ed in the nmanner anal ogous to
exanpl e 2A. 400 MHz'H NWR (DVSO-d °09 (s, 1H) 8.20 (d, 1H, J 8.4
Hz), 8.17 (d, 1H, 15 J = 8.4 Hz)¥w 7784 (d,3QH, J 8 Hz), 7.74 (m 1H),

7.58 (m 1H), 6.91 (d, 1H J =8 Hz). M5 nlz 202 (m+1). Preparati on of
(4- Thi ocyanat o- napht hal en- 1-yl oxy) -acetic acid nethyl ester (3B) 20 o

3B The tit!| gheappesR oﬂﬁﬁwﬁlﬁ/g@i@ﬁn‘tﬂe ERBnFRRAR o@ﬁ@'e&% & 1P exarml e |B
utilizing J

Hz) ,

8.22

10

15

20

25

conpound (DVMSO-d6) b 8.31 (d, 1H,
utilizing compound 3B. 400 MHz H NMR (DMSO-dg) 6 8.20 (d, 1H I= 8 4

Hz), 8.05 (d, 1H, J = 8.4 Hz), 7.60 (m, 1H), 7.56 (m, 1H), 7.50 (d, 1H, ] = 8 Hz),
6.8 (d, 1H, J = 8 Hz), 5.32 (s, 1H), 4.94 (s, 2H), 3.67 (s, 3H). MS m/z 249 (m+1).

Preparation of {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-naphthalen-1-yloxy}-acetic acid methyl ester (compound
3D)

o J

3D

The title compound was prepared in the manner analogous to example 1E utilizing
compound 3C. 400 MHz "H NMR (DMSO-ds) 8 8.29 (d, 1H, J = 8.4 Hz), 8.21
(d, 1H, I =8 Hz), 7.93 (d, 2H, J = 8 Hz), 7.74 (d, 2H, J = 8.4 Hz), 7.55 (m, 2H),
7.49 (d, 1H, ] = 8 Hz), 6.81 (d, 1H, J = 8Hz), 4.97 (s, 2H), 4.23 (s, 2H), 3.65 (s,
3H), 1.86 (s, 3H). MS m/z 504 (M+1).

Preparation of {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-naphthalen-1-yloxy}-acetic acid (Compound 3)

The title compound was prepared in the manner analogous to example 1 utilizing
compound 3D. mp 181-183 °C; IR (thin film) cm: 2924, 1719, 1323, 1110; 400
MHz 'H NMR (DMSO-dg) & 13.1 (br, 1H), 8.28 (d, 2H, J = 7.2 Hz), 8.22 (d, 2H,
J=7.2Hz), 794 (d, 2H, ] =8 Hz), 7.75 (d, 2H, J = 8 Hz), 7.54 (m, 2H), 7.52 (d,
1H, ] = 8 Hz), 6.80 (d, 1H, J = 8 Hz), 4.85 (s, 2H), 4.29 (s, 2H) 1.87 (s, 3H). MS

41

8.4
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25 (d, 1H, J = 8.4 Hz), 7.95 (d, 1H, J =8 Hz), 7.81 (m 1H), 7.69 (m 1H),
7.01 (d, 1H, J =8 Hz), 5.08 (s, 2H), 3.69 (s, 3H. Msin/z 274 (mtl). 40
WO 03/ 0749623ecDs1 BO3/ 00817 Preparation of PCT/IB03/00817

(4- Mer capt o- napht hal en- 1-yl oxy)-acetic acid nethyl ester (conmpound 3C) o
HS 3C 5 The title conpound was prepared in the manner anal ogous to exanpl e

1D wutilizing, c nd 3B. .400 1 O d6, 8.20.(d J =8.4
Hz), 8.05 (szagp@ijﬂ? nqllz& %4_%‘6 %ﬁ%%%#ﬁ%gﬁo 9737 %10]2%&’ 1H J =
8 Hz), 6.8 ggha: 6458»10%{835@)1\1 5782 (s, 1H), 4.94 (s, 2H), 3.67 (s, 3H. M
mz 249 (m+l). Preparation of

{4-[4-Methyl -2-(4-trifluoronethyl- phenyl) t hi azol -5 10

yl met hyl sul f anyl ] - napht hal en- 1- yl ox t| c acid nmethyl ester (conpound
3D) o inl F{ /-\ CS§SF N3D15 | e conpound was prepared in the
manner agal ogous to exanple 1E utiI|Z|ng conpound 3C. 400 MHz 1H NMR
(DVBO-d6) 5 8. 29 (d 1H J 8 4 FE) = 8 Hz 7.93 (d 2H,
J = 8 Hz), thesy ‘ ,mh J 8 Hz),

; Al " ;
6,51 (d 1) 5 gm iﬁgzﬁs@%@nﬁ 13 dte b gy ) 19 (5
3H) M5 in/ T oOfT—0O1
{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-
yl met hyl sul f anyl ] - napht hal en- 1-yl oxy} - a&et |@ga0| d (Conpound 3) The ti tle

conmpound was prepared in th nner ana to exanple 1 utilizing 25
conpound 3D. np 181-183 C; (thin flln) cm 1: 2924, 1719, 1323, 1110; 400
10 4

Preparation of 5-methoxy-2-methylphenol (Compound 4A)

OH

QL

15 |
4A

A mixture of 2-hydroxy-4-methoxy-benzaldehyde (30.4 g, 0.20 mol),
palladium/carbon (10%, 50% water, 30 g), concentrated HCI (15 ml) in 1500 ml

20  of ethyl acetate was hydrogenated at 50 psi, at room temperature overnight, then
filtered through Celite®. The filtrate was washed with water, brine, dried over
sodium sulfate, concentrated, and purified using normal phase chromatography.
400 MHz 'H NMR (CDCls) 8 7.01 (d, 1H), 6.44-6.38 (m, 2H), 4.65 (s, 1H), 3.79
(s, 3H), 2.18 (s, 3H).

25
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MHz 1H NVMR (DMSO-d6) S 13.1 (br, 1H), 8.28 (d, 2H, J = 7.2 Hz), 8.22 (d,
2H, J =7.2 Hz), 7.94 (d, 2H, J =8 Hz), 7.75 (d, 2H, J =8 Hz), 7.54 (m
2H), 7.52w0d3/07405p J = 8 Hz), 6.80 (d, 1H, J = 8 Hz), 4.8PCfaBoig17 4. 29
(s, 2H) 1.87 (s, 3H). M5 41 WO 03/074052 PCT/1B03/00817- rn/z 490 (M+l).
Anal. Calc'd for C24HI8F3NO3S2 C, 58.88; H, 3.71; N, 2.86; found: C
58.40; H, 3.62; N, 2.76. Exanp tpesis of

2 {6 ety Potalnsobgmdbon. LI PRIROPaReAyloRytengene

t hi azol - %&HE@%H@ o) chr oman- 5-yl oxy] aceti c acid (Corrpound 4) OH F F
FOO '*I S 10 4 Preparation of 5-nethoxy-2-nethyl phenol

( Conmpound 4A) OH O15 ~ 4A A mxture of

2- hydr oxy- 4- net hoxy- benzal dehyde (30.4 g, 0.20 nol), palladiunifcarbon
(10% 50% water, 30 g), concentrated $CI (15 m ) in 1500 m 20 of ethyl
acetate was hydrogenat ed at 50 psi,q rgom tenperature overnight, then
filtered through Celite(err). The fyltrate was washed with water, brine,
dried over sodiumsulfate, conc ted, and purified using normal phase
chromat ography. 400 MHz 1H NWR ( err)) (err) 7.01 (d, 1H), 6.44-6.38
(m 2H), 4.65 (s, 1H), 3.79 (s, 3 ) 18 (s, 3H).

To a solution of the product from example 4A (18.6 g, 0.135 mol) in
dichloromethane (250 ml) was added 3,4-dihydro-2H-pyran (28.4 g, 0.338 mol)
and pyridinium p-toluenesulfonate (1.70 g, 6.75 mmol) at room temperature. This

10  solution was stirred at room temperature overnight, then quenched with saturated
sodiuﬁl bicarbonate (40 ml). The organics were separated, and the aqueous was
extracted twice with dichloromethane (100 ml). The combined organics were
washed with brine, dried over sodium sulfate, and concentrated to give 4B in good
purity. 400 MHz 'H NMR (CDCls) 8 7.04 (d, 1H), 6.72 (d, 1H), 6.44 (dd, 1H),

15  5.40 (t, 1H), 3.92 (m, 1H), 3.76 (s, 3H), 3.61 (m, 1H), 2.19 (s, 3H), 2.02 (m, 1H),
1.88 (m, 2H), 1.65 (m, 3H).

Step 3. Preparation of 3-iodo-4-methoxy-1-methyl-2-perhydropyran-2-

yloxybenzene (Compound 4C)
20

To a solution of the product from example 4B (27.1 g, 0.122 mol) in heptane (500
25  ml) was added butyllithium (2.5 M solution in hexanes, 73.2 ml, 0.183 mol) at 0
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25 42 WD 03/074052 PCT/1B03/00817 Preparation of

4- met hoxy- | - met hyl - 2- per hydr opyr an- 2- yl oxybenzene (Conpound 4B) O OO 5
4B To a swbusiomsnf the product from exanple 4A (18.6 g, @CIBBox®B)7 i n

di chl oronet hane (250 nl) was added 3, 4-di hydro-2H-pyran (28.4 g, 0.338 nol)
and pyridi nium p-tol uenesul fonate (1.70 g, 6.75 mml) at roomtenperature.

This 10 sol pyti .St d at . .Ni J
Wth sat ur ared heBaRimn wrrsgsD SC i e & US4 B0 S ea
and the aguegyis ASietSHLnECEchddsh SBwi} 4D @ CTUORATRAARE 40 ). The

conbi ned organics wer washed with brine, dried over sodiumsulfate, and
concent r at estirral 4i0VE #4830 miggesd thepuguenghed £0th sfyzatedsodimmtidpeiye 5 7. 04 (d,

30, 9,61 (Moo snd croqs wyheniga o sby sl mugkamibgreitiens (i (Shy.
Step 3. pr e%{%ﬁs‘ﬁ@d Qf'thff' ?ﬁ%ﬂfﬂ)‘ﬂﬁ&t@%ﬁfe' AL S04k 33diRE DS oRMr an- 2-

yl oxybenzene rrpoun(]:l 8‘ O O"0O 4C To a solution of the product from
exanpl e 4B (@kedirged B Fi224606h goodpiript AGRMIBEOTL NMR (PGS Tadidd

oy Dl U % M ) WOl i 12080 11 3.0 @ 3mf) 33330l s R, 43 VO

3H), 2.16-1.24 (m, 6H).

10  Preparation of 2-i0d0-4-methyl-3-perhydropyran-Z-yldxyphenol (Compouhd
4D)

Sodium ethanethiolate (80%, 12.62 g, 0.12 mol) was added to a solution of the
product from example 4C (20.88 g, 0.06 mol) in 200 ml of 1-methyl-2-

15  pyrrolidinone at room temperature, then the mixture was heated at 160 °C for 20
minutes. After cooling, 2 N HCl was added to pH 6 ~ 7, and extracted with ethyl
acetate. The organics were washed with brine, dried over sodium sulfate,
concentrated, and purified using normal phase chrométography to afford the title
product. 400 MHz 'H NMR (CDCls) § 7.02 (d, 1H), 6.76 (d, 1H), 5.30 (s, 1H),

20  5.03 (m, 1H), 4.16 (m, 1H), 3.55 (m, 1H), 2.35 (s, 3H), 2.04-1.62 (m, 6H).

Preparation of 4-(3-bromopropoxy)-3-iodo-1-methyl-2-perhydropyran-2-

)

(@)

r
O/\/\Br

4E

yloxybenzene (Compound 4E)

25

To the product from example 4D (20.04 g, 0.06 mol) in 200 ml of DMF was
added sodium hydride (60% in mineral oil, 4.8 g, 0.12 mol) portionwise at 0 °C,
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C. The solution was stirred at O C for 3 h, then a solution of iodine (52.6
g) in 600 M of diethyl ether was added slowy at 0 C. The reaction m xture
was stirwedsatr482 C for 30 m nutes, then quenched w th satarasesosodi um
thiosulfate (800 m ), and extracted with diethyl ether (3 x 800 ml). The
conbi ned organics 5 were washed with sodi um thi osul fate brine, dried over

sodi um sul f concentrat ed .t ve. 4C.in r|t 0 MHz 1H NMR
(CDC13) 6 e v s(“dife aj fgPm *é“%’éra%‘ﬁe f‘irﬁéoqmléméfé Ay i ey(nf’%% 3.89 (s,
3H), 3.52 (m.o7bhhel %ﬁa@@dc(eﬁ and I mixdurk&vak.-séfed ﬁﬁro@iﬂ)temﬂ;&aﬁ&@@@f i on of

2-i odo- 4- et hyl - 3- per hydr opyr an- 2-yl oxyphenol (Conpound 4D) Sodi um

et hanet hi ol aniau(e80bn pu@onge i@, daractsd)windictiytiethier; waghedoyith bréne, of t he

product from exanpl e .4C thyl-2 15
pyrrolidi no:Bélegt n?%%’ﬂi%%%ﬁ%% %I?dgng?tﬁ‘g a%?ﬁ%nhed ﬁgg%m)m%l %%Stggd at 160 C for
20 m nukes.chAfhRbgraMis) toRBor@thd tilelpro@st. MMHdedeix@ (COCLpHY.06xd,r act ed

w th ethyl acet at e. he organics were washed with brine, dried over sodium

sulfate, codbehsdssd.ddD), RPQ (puHily eld @5 i3HY hét fatHpRaddm AR dGRaphy t o
afford the tjﬁ)ll%,,ﬁsrzgfj@c%%@?%g (%_D—%H}H NVR (CDC13) 6 7.02 (d, 1H), 6.76 (d,

1H), 5.30 (s 4.16 (m 1H), 3.55 (m-1H), 2.35 (s,
3H), 2.04-1.62 (m 6H). Preparation of

4- ( 3- br onopr opoxy) - 3-i odo- I-nethyl 2- per hydr pyran 2-y xyben e
(Conpound 4Hjreparationsf gemethyl-pperydrgpyrar-F i ashrme z@) 0. 06
nol ) |n1 00 M of DWVF was added sodi um hydri de (60%| n mneral oi |, 4.8 g,
0.12 nol") portionwise at 0 C, 44 WO 03/074052 PCT/1B03/00817 then stirred
at roomtenperature for 30 minutes. 153=K bronopropane (14.54 g, 0.072
nol ) was added and the m xture was %Ui@ at roomtenperature for 30

0

4F

To the product from example 4E (13.65 g, 0.030 mol) in 250 ml of THF was

added butyllithium (2.5 M solution in hexanes, 13.2 ml, 0.033 mol) dropwise at —
15 78 °C, and stirred at the same temperature for 30 minutes, then quenched with

saturated ammonium chloride solution, warmed to room temperature, extracted

with diethyl ether, washed with brine, dried over sodium sulfate, concentrated,

and purified using normal phase chromatography to afford the title product. 400

MHz 'H NMR (CDCls) § 6.89 (d, 1H), 6.56 (d, 1H), 4.83 (m, 1H), 4.10 (m, 3H),
20  3.55 (m, 1H), 2.92 (m, 1H), 2.76 (m, 1H), 2.22 (s, 3H), 1.96-1.60 (m, 8H).
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m nutes, then poured onto ice, extracted wth diethyl ether, washed with
brine, dried over sodiumsulfate, concentrated, and purified using normal
phase 5 cWopasmt4gr aphy to afford the title product. 400 MezTABYINBRIT CDCL3)
6 7.06 (d, 1H), 6.58 (d, 1H), 5.09 (m 1H), 4.14 (m 3H), 3.74 (t, 2H),
3.55 (m 1H), 2.39 (m 2H), 2.37 (s, 3H), 2.16-1.62 (m 6H). Preparation
of 6-net hyl - 5- per hydr opyr an- 2-yl oxychr omane (Conpound 4F) 10 O Ob O 4F
To the product fromexanple 4E (13.65 g, 0.030 nol) in 250 mM of THE was
added but yl bj.dak-ske ), Iloln®ih-5.31 (Cord dd&y2 m, 0.033 nol) dropw se
at 15 78 C?fé%#@rl(ﬁggwgﬁtkhe sarr%-la%errpeggltﬁtljrae{@?or 30 m nutes, then
quenched with saturated ammoni um chl ori de solution, warned to room
tenperature, extracted wth diethyl,ether, washed with brine, dried over
sodi um sul fate, concentrated, and jpurified using normal phase

chromat ography to afford the tit t. 400 Mz 1H NWR (CDC13) 6 6.89
(d, 1H), 6.56 (d, 1H, 4.83 (m 1 : (m 3H, 20 3.55 (m 1H), 2.92
(m 1H, 2.76 (m 1H), 2.22 (s, 3H¥% IP96-1.60 (m 8H). 45 WD 03/074052
PCT/ 1 B03/ 00817 Preparation of 6-nethylchroman-5-o0l (Conpound 4G OH \ O
5 4G . he m xture of the product from exanple 4F (94.96 g, 0.02 nol) and
pyridi nium p-toluenesul fonate (600 gg) in ethanol (200 m) was heated at
70 Cfor 2 h, then cooled to roomtenperature, and the solvent was renoved

in vacuo. Thee mésinpu thopiaduct diossetamsle 41 (-4 8, GRemaland RysHed™i th brine,
dried over Iggghgnrgsﬁ%r];a?et 86’00 %{‘g‘} in ethanol (200 ml) was heated at 70 °C for 2 h, then

cooled to room temperature, and the solvent was removed in vacuo. The residue

10  was dissolved in ethyl acetate, washed with brine, dried over sodium sulfate, and
concentrated to give 4G in good purity. 400 MHz 'H NMR (CDCls) & 6.84 (d,
1H), 6.40 (d, 1H), 4.60 (s, 1H), 4.12 (m, 2H), 2.64 (m, 2H), 2.18 (s, 3H), 2.02 (m,
2H).

15  Preparation of methyl 2-(6-methylchroman-5-yloxy)acetate (Compound 4H)

20  The mixture of the product from example 4G (3.28 g, 0.020 mol), methyl
bromoacetate (3.36 g, 0.022 mol), and cesium carbonate (9.77 g, 0.030 mol) in
100 ml of anhydrous acetonitrile was heated at 60 °C for 2 h. After cooling, the
reaction mixture was filtered through Celite®. The filtrate was diluted with 500 ml
of diethyl ether, washed with brine, dried over sodium sulfate, and concentrated to

25 give 4H in good purity. 400 MHz "H NMR (CDCl3) § 6.90 (d, 1H), 6.58 (d, 1H),
4.41 (s, 2H), 4.12 (m, 2H), 3.83 (s, 3H), 2.79 (t, 2H), 2.21 (s, 3H), 1.98 (m, 2H).
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concentrated to give 4G in good purity. 400 Mz 1H NWR (CDC13) 6 6.84 (d,
1H), 6.40 (d, 1H), 4.60 (s, 1H), 4.12 (m 2H), 2.64 (m 2H), 2.18 (s, 3H),
2.02 (m wbHpB/07452 Preparati on of methyl 2-(6-nethyl chroma®cFABONOFITacet at e
(Conpound 4Hf O OHO \ O 4H 20 The m xture of the product from exanple
4G (3.28 g, 0.020 nol), nethyl bronpacetate (3.36 g, 0.022 nol), and cesium

carbonate (9.77 g,. 0.030 nol) in 10Q md of hydr o cetonitrile was
heated at 6drep3igton Oﬁ.meﬁﬂlei’(SCW&“PEPB?'ﬁf‘ﬁéthyfcgﬁgﬂal};gﬁﬁ’ﬂmcg%s filtered
t hr ough Cel i(bg;n Oimgﬁﬁjltrate was diluted with 500 mM  of diethyl ether,
washed with brine, dried over sodiumsulfate, and concentrated to 25 give
4H in good purity. 400 MHz'H NMR (CDC13) 6 6.90 (d, 1H), 6.58 (d, 1H),
4.41 (s, 2H), 4.12 (m 2H), 3.83 (s, 3H), 2.79 (t, 2H), 2.21 (s, 3H), 1.98
(m 2H). 46 WD 03/074052 PCT/|B03/00817 Pr&par ation of nmethyl
2- (8- cyanot hi o- 6- net hyl chr oman- 5-yl oxy) acetate (Conpound 41) 0O T O O 00
SCN 5 41 To a stirred solution of the prmct fromexanple 4H (4.72 g,
0.02 mol), sodium thiocyanate (6.48 g, ©.08 nol), and sodi um bromide (2.06
g, 002 nol) in 15 mM of nethanol at~Q as. added a sol ution of brom ne
(3.52 g, 0.022 nmol) in 15 M of 10 net driopwi se over 20 minutes. After
the conpletion of the brom ne additiomxtheyreaction mxture was stirred
at roomtenperature for 1 h, then conceENat ed in vacuo to about 5 m. The
resulting residue was taken up in ethyl

5 41

To a stirred solution of the product from example 4H (4.72 g, 0.02 mol), sodium
thiocyanate (6.48 g, 0.08 mol), and sodium bromide (2.06 g, 0.02 mol) in 15 ml of
methanol at 0 °C was added a solution of bromine (3.52 g, 0.022 mol) in 15 ml of

10  methanol dropwise over 20 minutes. After the completion of the bromine
addition, the reaction mixture was stirred at room temperature for 1 h, then
concentrated in vacuo to about 5 ml. The resulting residue was taken up in ethyl
acetate (500 ml), washed with saturated sodium bicarbonate solution, brine, dried
over sodium sulfate, concentrated, and purified using normal phase

15  chromatography to afford the title product. 400 MHz '"H NMR (CDCl3) § 7.20 (s,
1H), 4.42 (s, 2H), 4.26 (m, 2H), 3.83 (s, 3H), 2.80 (t, 2H), 2.24 (s, 3H), 2.00 (m,
2H).

Preparation of methyl 2-(6-methyl-8-sulfanylchroman-5-yloxy)acetate
20 (Compound 4])

O+« _OH

)

O

SH
4]
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acetate (500 m), washed with saturated sodi um bi carbonate sol ution, brine,
dried over sodiumsulfate, concentrated, and purified using nornmal phase
15 chromawogsaphy2to afford the title product. 400 MHz ' HPRVRB(EZOLL3) 5
7.20 (s, 1H), 4.42 (s, 2H), 4.26 (m 2H), 3.83 (s, 3H), 2.80 (t, 2H), 2.24
(s, 3H, 2.00 (m 2H. Preparation of net hyl

iJ( 64?5/\?))/1)@’/%9?%] fa Mﬁ%&?@&% Pig gﬁ&tﬁ%&#é)mﬁ@”gﬁ%auc? ro>rr(102xarcr)pl gH
41 (5.16 g, (4436, ﬁ@hﬁmolp'aﬁéﬂl)qtm g@t s@ih}l{(ﬁhftﬁoganpﬁ&fpﬁat@m5 ml) andom M

pot assi um d| hydFogenphosphat e met hanol was refl uxed
for 1 h undef nnthanolgms retlired fcnbhemdqmtr@mmnpa@lé@ apgconggriiaied iphe

resultin re5|du aken th hed 5 th

bri ne, d?l ed®d\er h§6€ﬁ mgs‘ﬁTl%f‘get was %%?Pc'é%fn (ﬁ%tg‘gf et ngur L fllg%glaggfeﬁgenor rr\g:

ghgg e( chs imnmlﬁgfrgﬁhfgnéd%ﬁ §c521;111ﬂ121t28ﬁ1$até | dé)ltl_lbeerﬁlraﬁﬁdlgﬁrzd ﬁﬁ&dMsiﬁlglridnﬁslMR g- IC_ZDDCL;:) 78
s, . s, S 8

(t, 2H), 2phese(chromzhgranhyys affierd éﬁ)ﬂtle Pooduce W%%M?ef 3)

L SRR ke Yaheo), 0 %ﬁ EREE

N S 15 4K 2.19 (s, 3H), 1.98 (m, 2H).

10  Preparation of methyl 2-[6-methyl-8-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)}methylthio)chroman-5-
yloxyJacetate (Compound 4K)

15 4K

The product from example 4J (0.80 g, 3.0 mmol) was dissolved in 20 ml
anhydrous acetonitrile, then 5-(chloromethyl)-4-methyl-2-[4-
(trifluoromethyl)phenyl]-1,3-thiazole (0.96 g, 3.3 mmol) was added followed by

20  cesium carbonate (1.95 g, 6.0 mmol). The mixture was stirred at room
temperature for 2 h, then filtered through Celite®, concentrated, and purified using
normal phase chromatography to afford the title product. 400 MHz "H NMR
(CDCls) & 7.98 (d, 2H), 7.64 (d, 2H), 6.98 (s, 1H), 4.40 (s, 2H), 4.25 (m, 2H), 4.18
(s, 2H), 3.82 (s, 3H), 2.80 (t, 2H), 2.28 (s, 3H), 2.15 (s, 3H), 1.97 (m, 2H).

25
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The product fromexanple 4J (0.80 g, 3.0 nmol) was dissolved in 20 m
anhydrous acetonitrile, then 5-(chloronethyl)-4-nethyl-2-[4-
(trifluorwomsiydoyphenyl]-1, 3-thiazole (0.96 g, 3.3 nmol) was/Badwdl”r ol | owed
by 20 cesium carbonate (1.95 g, 6.0 mml). The m xture was stirred at room
tenperature for 2 h, then filtered through Celiteconcentrated, and purified

usin nor chronat o title roduct 400 MHz 1H
NVR g(cm1g§§t8!? 13 g“tRilratZPU Opé'?éﬂye{}aﬁ 83&?' Sﬂ’ggs([ 1H)IO 4.40 (s, 2H), 4.25
m 2 15 (s,

(1 280, Mggonihynaan(es Ablol £ Bindyt Bl ngh ooyl 19 (5,

of 2-[ 6- net tacid &qriigeumst d)y| - 2-[ 4- (trifl uoronet hyl) phenyl]

(1, 3-thiazol -5-yl) }nethylthio)chroman-5-yl oxy]acetic acid (Conpound 4) 5

The product from exanple 41K (1.58 g, 2.98 mml) was dissolved in a mxture

of 20 m sof Thidkeramet fof e)@fnp\l@é‘ﬁ( (1tsh%n2t98eﬁ1hsg wils i sbivedindmbyakeoxi de

nonohydrate (0.38 g, 9.0 ). After stirring at roomtenperature for 1 h,
t he react|mfZﬁ]thfer\a@d/amI@fWa@dth@tmat@iwthhﬂmuwfmdjom hen extracted

br i ne. ot 1 ediayp e Oty Sty S SRPIER fP APLETalRS: T BREL, G

was recryst agleéduz)ﬁdmmm&, hotllifie@ HBemlﬂemnH@l tﬁ@l A3 cted 36h.cbhyC, 400 MHz
"H NMR (DMBO-d6) 6 12.96 (brs, 1H), 8.06 (d, 2H), 7.82 (d, 2H), 6.98 (s,

1H), 4.38 (sacetala)(Z xABmL) Sk ezeppnblmtd pVgan(qmweZHyvaSthmtl( brmezﬁlt)led oveB0 (s, 3H),

& 1N ﬁ@dluél S‘%’%r%?n%ncgﬁg“e‘% Nﬁ“eiltlf&%é%un&‘s r%ry@gg%‘%mf’é eyl 4 31. N,

2. 68. Exanpla@etéteﬁwmk@sm@ 2@B 5-205 5°C; 400 MHz '"H NMR (DMSO-ds)  12.96
-[4-(trifl uororrethyl ) ph

Tt azon . 57y (bt Ao P Fn S i G Bl B] iRm0y 8555 aBb4-&7 aci d 20
(Compound 5)  Oxtht 5 71 (1, 2H), 2.30 (s, 3H), 2.10 (s, 3H), 1.84 (m, 2H). MS m/z 510
(M+1). Anal. Calc’d for CosH»NO4S,Fs: C, 56.57; H, 4.35; N, 2.75; Found: C,
15 56.18; H, 4.31; N, 2.68.

Example 5
Synthesis of 2-[5-methyl-7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-

thiazol-5-yl) }methylthio)-2,3-dihydrobenzo[b]furan-4-yloxyJacetic acid
20 (Compound 5)

OH

O
FF j/
O

S : ©
N%\/S

25 5
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FFFO SO NS255 49 WO 03/074052 PCT/1B03/00817 Preparation of

4- ( 2- bronpet hoxy) - 3-i odo- | - net hyl - 2- per hydr opyr an- 2- yl oxybenzene (conpound
5A) O OwWBro3/03105A A m xture of 4D (8.0 g, 0.023 nol), 1, 2cditBoawset hane
(14.54 g, 0.072 nol), and cesium carbonate ( 23.25 g, 0.069 nol) in 30 m

of N, N- dinethylformam de was heated at 80 C for 2 h, then cool ed, and
filtered through Cellte(r To the §I|t at e, r%_ acetate
was added, reRdmtianof d@rhaiomasthaxy)-3gpdesd- ‘Bﬁ’/‘@?’ {r‘BY qBy um sul f at e,

and concentr od rit 400 MHz 'H NWR (CDC13) 6 7.08
(d, 1H), @@@&.@?k&?@@n?&“s&? pii I3oy(t oH), 4.12 (m (lH), é 69 (t,

2H), 3.50 (m 1H), 2.30 (s, 3H), 2. 17 1.52 (m 6H). 15 Preparation of
5- et hyl - 4- per hydr opyr an- 2- yl oxy- 2, 3-di hydr obenzo[ b] furan (Conmpound 5B) O
O6 O 5B 20 To the product from exafl e 5A (7.27 g, 0.0164 nol) in 100 m

of tetrahydrofuran and 30 ml of he , N-buthyllithium (2.5 Min hexane,
7.9 M, 0.0196 nol) was added dropw se over 30 mnutes at - 78 C, and
allowed to stir at \'iv'ji'
O/\/Br
5 5A

A mixture of 4D (8.0 g, 0.023 mol), 1,2-dibromoethane (14.54 g, 0.072 mol), and
cesium carbonate ( 23.25 g, 0.069 mol) in 30 ml of N,N- dimethylformamide was
heated at 80 °C for 2 h, then cooled, and filtered through Celite®. To the filtrate,

10 500 ml of ethyl acetate was added, washed with water, brine, dried over
anhydrous sodium sulfate, and concentrated to give 5A in good purity. 400 MHz
'"H NMR (CDCls) § 7.08 (d, 1H), 6.54 (4, 1H), 5.07 (m, 1H), 4.30 (t, 2H), 4.12 (m,
1H), 3.69 (t, 2H), 3.50 (m, 1H), 2.30 (s, 3H), 2.17-1.52 (m, 6H).

15  Preparation of 5-methyl-4-perhydropyran-2-yloxy-2,3-dihydrobenzo[bJfuran

(Compound 5B)
g
o
o

5B
20
To the product from example 5A (7.27 g, 0.0164 mol) in 100 ml of
tetrahydrofuran and 30 ml of hexane, n-buthyllithium (2.5 M in hexane, 7.9 ml,
0.0196 mol) was added dropwise over 30 minutes at — 78 °C, and allowed to stir at
the same temperature for 1 h and at ambient temperature for 1.5 h, extracted with
25  ethyl acetate (3x100 ml), washed with water, brine, dried over anhydrous sodium

sulfate, concentrated and used for the next step without further purification . 400
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the sane tenperature for 1 h and at anbient tenperature for 1.5 h,
extracted with 25 ethyl acetate (3x100 m ), washed with water, brine, dried
over anhywopoa®7#6zli um sul fate, concentrated and used for PCHABoB0OB17St ep

wi t hout further purification . 400 50 WO 03/074052 PCT/I1B03/00817 Mz 'H
NVR (CDC13) 6 6.90 (d, 1H), 6.45 (d, 1H), 5.10 (m 1H), 4.55 (t, 2H), 4.01

1o 3ipobTeodide chdn hostiuimfich Earilbrabendatfbamdlt -7

(Compound 5 ( &}gys%@(ﬂep 1ﬁ)r@§©l€{ o19f 2.6 gs PIIAUTI- fz;@(ﬁhezgmm% (3.5

g, 0.014 nol), dinfump- tol uenesul f onat'e (0.7 g) 1 n nmethanol (50
m) was ref mmm BH). 2 h, then cooled and concentrated. The resi due was
di ssolved in ethyl acetate (100 m), washed wth water, brine, dried over
anhydrous sodium sul fate, concentrated, and purified using normal phase
chr omat ogr ﬂ%@he&o ﬁfraﬁ‘ho ompdourfel (d, 1H),
4.61 (t09 I—&)Pypfrgg&(lwll—%)ﬂ]ﬁ?%S ﬁb] (S,Mﬁ) IJ(’;-thresgg)ratl on of
(4- hydr oxy-5-net hyl - (2, 3- dlhydrobenzo[2 3- b]furan 7- yl))thiocarbonitrile
(Conpound 5D) OH O SCN 20 5D The tik%@ conpound was prepared in the
manner anal ogous to Exanple 2A with tjhe product from exanple 5C (1.47 g,
0. 0098 nol), sodiumthiocyanate (2. 03 nmol ), sodium brom de (0.99 g,
0.0098 nol ), and brom ne (1.67 g, O. 725 nmol) in 20 M of anhydrous
met hanol . 400 MHz 'H NVR (CDC13) 5 7.08 (& 1H), 4.85 (s, 1H), 4.73 (t,
2H), 3.22 (t, 2H), 2.20 (s, 3H. 51 5C

10 A mixture of the product from example 5B (3.5 g, 0.014 mol), and pyridinium-p-
toluenesulfonate (0.7 g) in methanol (50 ml) was refluxed for 2 h, then cooled
and concentrated. The residue was dissolved in ethyl acetate (100 ml), washed
with water, brine, dried over anhydrous sodium sulfate, concentrated, and purified
using normal phase chromatography. 400 MHz "H NMR (CDCls) § 6.87 (d, 1H),

15  6.34(d, 1H), 4.61 (t, 2H), 4.55 (s, 1H), 3.15 (t, 2H), 2.20 (s, 3H).

Preparation of (4-hydroxy-5-methyl-(2,3-dihydrobenzo[2,3-b]furan-7-
yl))thiocarbonitrile (Compound 5D)
OH

SCN
20 5D

The title compound was prepared in the manner analogous to Example 2A with
the product from example 5C (1.47 g, 0.0098 mol), sodium thiocyanate (2.6 g,
0.03 mol), sodium bromide (0.99 g, 0.0098 mol), and bromine (1.67 g, 0.0107

25  mol) in 20 ml of anhydrous methanol. 400 MHz '"H NMR (CDCl3) & 7.08 (s, 1H),
4.85 (s, 1H), 4.73 (t, 2H), 3.22 (t, 2H), 2.20 (s, 3H).
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WO 03/ 074052 PCT/ 1 B03/00817 Preparation of nethyl

2- (7-cyanot hi o- 5- et hyl - 2, 3-di hydr obenzo[ b] furan-4- yl oxy)acetate (Conpound
5E) O OL-wo0 8/0@055CN 5 5E The title conpound was prepar e®@CrnBo@smanner
anal ogous to Exanple 1B with the product from exanple 5D (1.98 g, 0.0095
nol ), methyl bronpacetate (1.60 g, 0.010 nol), and cesium carbonate (4.6 g,

0.014 nol) i IH_ 13) 6
7.12 (s, 1mﬂe§9%’08@%%§%(%%’%%ﬁ;l§%Hetlgﬁgiﬁﬁﬁly%enggﬂﬂg@% 2.22
(s, 3H). Prepeyghdetate §Compohyd SE)

2- (5-net hyl - 7-sul fanyl - 2, 3-di hydr obenzo[ b] f uran- 4- yl oxy) acetate (Conpound
5F) 15 OO0l-~ OO SHOS5F 20 The title conpound was prepared in the manner
anal ogous. to Exanple 1D with . the praguciofrom exanple 5E (2.6 g; 0.0093

nol), dithiothreitol (1.85 g; 0.0119 ) and 0.2 M potassium
di hydr ogenphosphate (4.42 m) in 40 mo met hanol . 400 MHz I H NVR ( CDC13)
8 6.87 (s, 1H), 4.69 (s, 2H), 4.52 (t,72H), 3.70 (s, 3H), 3.27 (t, 2H),
2.10 (s, 3H). 52 WO 03/074052 PCT/ | 7 Preparation of nethyl
2-[5-met hyl -7- ({4- et hyl - 2-[ 4-
(trifluoromethyl)phenyl] (1, 3-thiazol - met hyl t hi o) - 2, 3-
SCN
5 SE

The title compound was prepared in the manner analogous to Example 1B with
the product from example 5D (1.98 g, 0.0095 mol), methylbromoacetate (1.60 g,
0.010 mol), and cesium carbonate (4.6 g, 0.014 mol) in 50 ml anhydrous

10 acetonitrile. 400 MHz 'H NMR (CDCl3) 6 7.12 (s, 1H), 4.70 (t, 2H), 4.62 (s, 2H),
3.81 (s, 3H), 3.35 (t, 2H), 2.22 (s, 3H).

Preparation of methyl 2-(5-methyl-7-sulfanyl-2,3-dihydrobenzo[b]furan-4-
yloxy)acetate (Compound 5F)
15

SH

S5F

20  The title compound was prepared in the manner analogous to Example 1D with
the product from example SE (2.6 g; 0.0093 mol), dithiothreitol (1.85 g; 0.0119
mol) and 0.2 M potassium dihydrogenphosphate (4.42 ml) in 40 ml of methanol.
400 MHz "H NMR (CDCl,) § 6.87 (s, 1H), 4.69 (s, 2H), 4.52 (t, 2H), 3.70 (s, 3H),
3.27 (t, 2H), 2.10 (s, 3H).
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di hydr obenzo[ b] f uran-4-yl oxy] acetate (Conpound 566 5 OO0 FFFO S N
/ S 5G The title conmpound was prepared in the manner anal ogous to Exanpl e
1E wi t h 1Wotohe74espduct from exanpl e 5F (600 ny, 2.36 nmol PCT/IB03/00817
5-(chloromet hyl)-4-nmethyl-2- [4-(trifluoromethyl)phenyl]-1,3-thiazole (760
ng, 2.59 mmol), and cesium carbonate (1.54 g, 4.72 mmol) in 25 m of
anhydrous acetonitrile. 400 MHz 1H NWMR (CDC 3) (err) 7.97 (d, 2H), 7.64
(d, 2H), 6.90(s, 1H), 4.60 (t, 2H), 4.55 (s, 2H), 4.17 (s, 2H), 3.80 (s,
3H), 3.29 (Prel?di%tm@ofﬁleﬂi;&lz Jsmeth: ﬂ-4-((éﬁ-meﬁiﬁl-2 [kl5 Pr epar ation of
2-[5-nmethyl -7-({4-nmeth g;rl Iuoronet a* ](1 3-

t hi azol - 5- yl(t)r}ﬂmxrhlynbthy )@]1312){1.’[11 thjarobHer Yeteshyl lﬁ)‘lz =yl oxy] acetic acid

Eanp o 1 wiiRnRp A FRER AT CERARSG | 0% 00T i ) and

l'ithiumkydroxi de nonohydrate (0.25 g, 0.0058 nol) in 15 m of

t et rahydrof uran/water m xture (10:1). np 1g8-1 C. Msnmz 496 (Mtl). 400
MHz 1H NVMR (DMSO-d6) 6 8.05 (d, %H)F, 7.82 (d; >~ 6.90 (s, 1H), 4.65 (s,
25 2H), 4.52 (t, 2H), 4.30 (s 3.30 (t, , 2.24 (s, 3H), 2.08 (s,
3H). Anal. Calc'd for C23H2 : . H 4.07; N, 2.83; found: C,
55.38; H 4.18; N, 2.66. 53 WD 03 05 | B03/ 00817 Exanple 6

Synt hesi s of {5-Methyl-7-[4-nmethyl 4-tri et hyl - phenyl ) -t hi azol -

The title compound was prepared in the manner analogous to Example 1E with

10  the product from example 5F (600 mg, 2.36 mmol), 5-(chloromethyl)-4-methyl-2-
[4-(trifluoromethyl)phenyl]-1,3-thiazole (760 mg, 2.59 mmol), and cesium
carbonate (1.54 g, 4.72 mmol) in 25 ml of anhydrous acetonitrile. 400 MHz 'H
NMR (CDCls) § 7.97 (d, 2H), 7.64 (d, 2H), 6.90(s, 1H), 4.60 (t, 2H), 4.55 (s, 2H),
4.17 (s, 2H), 3.80 (s, 3H), 3.29 (t, 2H), 2.25 (s, 3H), 2.14 (s, 3H).

15
Preparation of 2-[5-methyl-7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-
thiazol-5-yl)Jmethylthio)-2,3-dihydrobenzo[b]furan-4-yloxy]acetic. acid
(Compound 5)

20  The title compound was prepared in the manner analogous to Example 1 with the
product from example 5G (1.0 g, 0.0019 mol), and lithium hydroxide
monohydrate (0.25 g, 0.0058 mol) in 15 ml of tetrahydrofuran/water mixture
(10:1). mp 157-158 °C. MS m/z 496 (M+1).

400 MHz '"H NMR (DMSO-dg) & 8.05 (d, 2H), 7.82 (d, 2H), 6.90 (s, 1H), 4.65 (s,

25  2H), 4.52 (t, 2H), 4.30 (s, 2H), 3.30 (t, 2H), 2.24 (s, 3H), 2.08 (s, 3H). Anal.
Calc’d for CosHaoNO4S,Fs: C, 55.75; H, 4.07; N, 2.83; found: C, 55.38; H, 4.18;
N, 2.66.
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yl met hyl sul fanyl ] -i ndan-4-yl oxy}-acetic acid (Conpound 6) 5 OCH FF F O
S N?I---- S 6 Preparation of

{5- Met hyl wo-op#74wet hyl - 2- (4-tri fl uoromet hyl - phenyl ) -t hi azolPCFABAIN0817

yl met hyl sul fanyl ] -i ndan- 4-yl oxy}-acetic acid nmethyl ester (Conpound 6A) O
OO~ FFFO S N S6A 15 The title conpound was prepared from

5-(chl oronet hyl )-4-nmethyl -2-[4- (trifluoronethyl)phenyl]-1,3-thiazole and
(7- mer capt o- 5- net hyl -i ndan- 4-yl oxy) acetic acid nethyl ester (prepared in
a simlar manner as described for g{; ¢ 1D) in a manner anal ogous to
Exanple 1E. M5 nfz 508 (Mm+l). 20 Prepar i on of

{ 5- Met hyl - 7s{dhess by{ S-Memvltw-mmmwrm(mmiﬂnmhemtwvlmhbmm}lthlszol -5-

yl met hyl sul fanyl ] I -acetl c acj d (Conpou d 6) 54 WD 03/074052

PCT/ | BO3/ 008 salfan yl|-indany agedicacihd. L8k he product of Exanple
6A in thje manner anal ogous to Exarrpl e l. np 184 C, 400 MHz' H NVR ( DMSO- d6)
S 12.83 , 1H), 7.82 (d, 2H, J=8 Hz), 7.76 (d, J=8.4 Hz), 7.00 (s, 1H),

4. 43 (s, 2H) 4.29 (s, 2H), 2.83 (t, 2H, Os C2HHz) 2.65 (t, 2H, J=7.2

Hz), 2.16 (s, 3H), 2.12 (s, 3H)F B 186(m MS mlz 494 (M+l). Exanple
| ;

Preparation of {5-Methyl-7-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
10  ylmethylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (Compound 6A)

Ox O
F F
F o)
/S i
e

6A

15  The title compound was prepared from 5-(chloromethyl)-4-methyl-2-[{4-
(trifluoromethyl)phenyl]-1,3-thiazole and (7-mercapto-5-methyl-indan-4-yloxy)-
acetic acid methyl ester (prepared in a similar manner as described for Example

1D) in a manner analogous to Example 1E. MS m/z 508 (M+1).

20  Preparation of {5-Methyl-7-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid (Compound 6)
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Synt hesis of {7-14-Methyl-2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hyl sul fanyl ] -i ndan-4-yl oxyl -acetic acid (Conpound 7) 10 OOH FF F O
S N S Prwpapsatiosn of | ndan-4-ol (conpound 7A) OH 15 7APCAVIBIXdosr7e of

4- hydr oxy-indan-1-one (5.0 g, 33.7 mml), sodium cyanoborohydride (6.4 g,
101.1 nnDI) and zinc iodide (32 3 g, 101 1 mmol) in 20 dichl oroethane, was
heat ed at ux. for hors ctlo filtered

t hrough 50 S{“ %m;fogn P lpr%};e r epra C%fﬁ%m%\l\%% i %1?18?%6& hane.
The filtrat eaﬁé%%oﬁ@io'@;@atnﬁﬂe andp q@me@m(r(ﬁwﬁ 'WINIRIR MRISOT,) Bhe g3eg) due was

added to diethyl ether and the resul ti ng white precipitate was filtered
of f. The filtiate2 (vlaZ;H,oTeﬁlfwtéatSéhd—&ér}&én? PatsedH).t 4B06udH)r6.5ie 4.2 g of

the title co 400 MHz

1R (oveotey s 625k L2 M Kl B St g Bosfbasta #i}; 6.86 (1,

TR L Mg’"m‘*ém S 7 W) 192 (m 21 Prepatation of
7-Thi ocyanat o- |ndan 4- ol (corrpound 7B) 5 OH SCN 7B The title conmpound

was prepared in the manner anal ogousE}Ea%lllel)éa}rrpl e 2A using

Svnthesis of {7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-

ylmethvlsulfanvl}-indan-4-vloxyl-acetic acid (Compound 7)

10
@) OH
R F j’
F 2 o
. 7 S i
N \%\/S
Preparation of Indan-4-ol (compound 7A)
OH
15 i
7A

A mixture of 4-hydroxy-indan-1-one (5.0 g, 33.7 mmol), sodium .
cyanoborohydride (6.4 g, 101.1 mmol), and zinc iodide (32.3 g, 101.1 mmol) in
20  dichloroethane, was heated at reflux for two hours. The reaction mixture was then
filtered through 50 g SiO, while still warm, eluting further with dichloroethane.
The filtrate was collected and concentrated under vacuum. The residue was added
to diethyl ether and the resulting white precipitate was filtered off. The filtrate
was collected and concentrated in vacuo to give 4.2 g of the title compound with

25  purity high enough for subsequent use. 400 MHz "H NMR (DMSO-d) 0 9.06 (s,
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10 the product from Exanple 7A. M5 ni/z 192 (M+l). Preparation of
(7-Mercapt o-i ndan-4-yl oxy)-acetic acid nethyl ester (conmpound 7C) 15
0--y-OH WO 087408 7- Thi ocyanat o-i ndan-4-ol (Exanple 7B) @PCIaByxnosis. 7
mol ), cesium carbonate 20 (3.77g, 11.6 mmol) and net hyl bronpacetate
(1.24g, 8.08 mol) were stirred in 20 ml acetonitrile at anbi ent

br oduct  vas ¥Pcabel: Uidee a2k Srdi: Bho of SeEnas SBH 05 b FRd t ho t1 116
pr oduct . znj;%ﬁ -?/g gz] 3107743015% E’@I/dnBQﬁé 00817 Preparation of
rifluo thyl-p

{7-[4-Met hyl™= henyl) -t"hi azol - 5-
yl met hyl suI fanyl ] -i ndan- 4- yI oXxy} - acetl c acid nethyl ester (Conpound 7D) O

O~ FFFW O S 7 The title c und was prepared in the
manner anal &g@g@ra@@nggﬁigcyf@aggiﬂg@n-#el &CHE‘PBPB‘%BES from Exanpl e 7C and
5-(chl orgnmet hyl )-4-nmethyl-2-[4 (trifluoronethyl)phenyl]-1,3-thiazole. M
mz 494 (M+l). Preparation of

{7-[4-Methyl -2-(4-trifluoronethyl-phe VI) t hi azol - 5-

yl met hyl sul fanyl ] -i ndan- 4-yl oxy}-ac id (Conmpound 7) 15

SCN
7B

The title compound was prepared in the manner analogous to Example 2A using

10  the product from Example 7A. MS m/z 192 (M+1).

Preparation of (7-Mercapto-indan-4-yloxy)-acetic acid methyl ester
(compound 7C)
15

SH
7C

7-Thiocyanato-indan-4-ol (Example 7B) ( 1.47g, 7.7 mmol), cesium carbonate

20  (3.77g, 11.6 mmol) and methyl bromoacetate (1.24g, 8.08 mmol) were stirred in
20 ml acetonitrile at ambient temperature for 4 h. The reaction was filtered and
concentrated. The crude product was treated under the conditions of Example 2D

to afford the title product. MS m/z 239 (M+1).
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The title conpound was prepared in the manner anal ogous to Exanple 1 using
the product from Exanple 7D. 400 Mz 'H NWVR (DV5 O-d6) 8 7.99 (d, 2H,
J=8.1 Hzwp 0307405¢d, 2H, J=8.3 Hz), 7.09 (d, 1H, J=8.3 HzpcTABGRORL, 1H,
J=8.5 Hz), 4.63 (s, 2H), 4.22 (s, 2H), 2.75 (m 4H), 2.09 (s, 3H), 1.89
(m 2H). M5 miz 480 20 (M+l). BIOLOG CAL ASSAYS 25 The conpounds of the
present invention have denonstrated PPAR nodul ating activity in the
standard assays commonly enpl oyed by those skilled in the art.

Accordi ngly : Ol Lt dirogieth avSithigzeils=h 57 WO

03/ 074052 P%%g%%gg%m?cﬁ%g&ng; are usef u’?qf‘ﬁgryl?r eating, preventing or
cont r ol | i ngyhyeibylshlfamdi-srdanetilaxy hacetieyasid mepiyd esfen(Compaanddp) vi ty
Measurenents 5 1. Test A Transient transfections assay using the Hep&
hepatoma cell |ine. Hep& cells were transiently transfected with an
expression plasm ds 10 encodi ng hPPAR(err® AR(err) or nmPPARy chineric
receptors and a reporter cont& fing the yeabt upstream activati ng sequence
(UAS) upstreamof the viral [EIB pronoter gontrolling a luciferase reporter
gene. In addition, the plasmd pRY(err)-¢gal was used to control for
transfection efficiency. Hep&X wer in DVEM suppl enented with
109%-BS and 1M non-essential am no=aci d. e first day, cells were
split into 100mm di shes at 2.5x106 /}¢t$h amfd i ncubated overnight at 37C 5%
CX2. the second day the cells were KNt ieAtly transfected with plasmd
DNA encoding a chineric receptor, thejluciferase reporter gene; and
(3-gal. For each 100 mm di sh, 15g of lucifease reporter (PGSElb) DNA, 15g
of Gal4-PPAR chineric receptor DNA, and 1.5g of (3-gal 20 plasm d DNA were
mxed with 1.4nml of opti-MEMin the tu%oDe. 28| of

The title compound was prepared in the manner analogous to Example 1E using
10 the products from Example 7C and 5-(chloromethyl)-4-methyl-2-[4-
(trifluoromethyl)phenyl]-1,3-thiazole. MS m/z 494 (M+1).

Preparation of {7 -[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid (Compound 7)

15
The title compound was prepared in the manner analogous to Example 1 using the
product from Example 7D. 400 MHz "HNMR (DMSO-ds) §7.99 (d, 2H, J=8.1
Hz), 7.77 (d, 2H, J=8.3 Hz), 7.09 (d, 1H, J=8.3 Hz), 6.59 (d, 1H, J=8.5 Hz), 4.63
(s, 2H), 4.22 (s, 2H), 2.75 (m, 4H), 2.09 (s, 3H), 1.89 (m, 2H). MS m/z 480

20 (M+1).

BIOLOGICAL ASSAYS
25

The compounds of the present invention have demonstrated PPAR
modulating activity in the standard assays commonly employed by those skilled in

the art. Accordingly, such compounds and formulations comprising such
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Li poFect am ne- 2000 reagent was added to 1.4m of opti-MEMin the tube, and
incubate for 5 mn at RT. The diluted Lipofectam ne-2000 reagent was

conbi ned waioBl74082 DNA m xture, and incubate for 20 m n atCRIBO3MoBEY fresh
medi um was added to each 100mm dish of cells, 2.8m of

Li pof ect am ne2000- DNA m xture 25 was added dropwi se to the 100mm di sh

containing 14m of mediu and incubate., 37C over.night. &1 “&%ﬁ three cells
Were trypsi pOERRINGS Areiieiubtor MeRidR S REYCRE MEonfpling YRCBUC Pt ot es.

Cells were pl . 2.-5X104 cells per well in 1501 of nedia and 501 of
conmpound di g%@%ﬁ%g@ﬁ%}%?a was added. The.test conpound added were in the

range from 50Mto 50pM After addition of conpounds, the 30 plates were

i ncubated at 37C for 24 hours. Subsequently cells were washed with once
with 1001 of\.- pSSelpgtiuty MeaRIEMsatssed for neasuring | uciferase and (3-gal
activitycusing Dual -Light luciferase kit. from Tropix (r), according to the
58 WD 037074052 PCT/1B03/00817 manufacturer's recommendati ons, on an E&RG
Bet hol d M cpLunfestBIBMAnsientimusfettions asesonsing thedlerG2 hepatamacglusi ng t he
G aphPad Prism(err) program Surprisingly, the conpounds of the present

i nvention eXAfbit activity for both PPARoc and PPAR(3. Accordingly, the
conpounds of the present invention should 5 find considerabl e therapeutic
applications for hyperchol esterolenm a and hyperlipidem a. The Hep G2-hBeta
EC50 (" EC50( er r) Hepdatcallnwemdransigatly Hansfesiedaplith pnepHessieagiaygitsoa” ) dat a

o S SEIPARE Sl AL RSO o SR (10,0201 %
3581 4 45 %gﬁgnnl& e §e£?upﬁe&1§3acﬁ%ing sequence (UAS) upstream of the viral

E1B promoter controlling a luciferase reporter gene. In addition, the plasmid
pRSVB-gal was used to control for transfection efficiency. HepG2 cells were
grown in DMEM supplemented with 10%FBS and 1pM non-essential amino acid.

15  On the first day, cells were split into 100mm dishes at 2.5x10° /dish and incubated
overnight at 37C°%/5% CO,, On the second day the cells were transiently
transfected with plasmid DNA encoding a chimeric receptor, the luciferase
reporter gene; and B-gal. For each 100 mm dish, 15png of lucifease reporter
(PG5E1b) DNA, 15ug of Gal4-PPAR chimeric receptor DNA, and 1.5ug of B-gal

20  plasmid DNA were mixed with 1.4ml of opti-MEM in the tube. 28l of
LipoFectamine-2000 reagent was added to 1.4ml of opti-MEM in the tube, and
incubate for 5 min at RT. The diluted Lipofectamine-2000 reagent was combined
with the DNA mixture, and incubate for 20 min at RT. After fresh medium was
added to each100mm dish of cells, 2.8ml of Lipofectamine2000-DNA mixture

25 ' was added dropwise to the 100mm dish containing 14ml of medium, and incubate
37°C overnight. On day three cells were trypsinized off the100 mm dishes and re-
plated on 96 well plates. Cells were plated at 2.5x10" cells per well in 150l of
media and 50p1 of compound diluted by media was added. The test compound
added were in the range from 50uM to 50pM. After addition of compounds, the

30  plates were incubated at 37C° for 24 hours. Subsequently cells were washed with
once with 100l of PBS, lysed, and processed for measuring luciferase and B-gal

activity using Dual-Light luciferase kit from Tropix ®, according to the
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6 34 2716 FORMULATI ONS 15 The conpounds of the present invention can be
adm ni stered alone or in conbination with one or nore therapeutic agents.
These i ncwode/o74062 exanpl e, other agents for treating, pPETARI/VgITOr
controlling dyslipidema, non-insulin dependent diabetes nellitus,
obesity, hyperg| ycem' a, hyper chol estereni a, 20 hyperlipidemn a,

at heroscl erosi s ertr iLdem a e conpounds
are thus wef! B%‘th]g% IBCQI%P%WEQ Rn%ﬁ%ﬁﬁeﬁ%@h g‘%mr??lé“ fa ll{li on to
manmal s for &nﬁﬁoﬂé@ye@qoo«ammew@@aﬂe@hmﬁ% t&t@lﬁ?maamr;&am prozPar¥l0 03/ 074052

PCT/ 1 BO3/ 00817 The follow ng exanples further | ustrate typical
f or nul at i onSugprisinghe thelwpmpoheds ofitbaipicesnt ifenhen @thﬂmhaqwltb'rfqrmlu ent Amount

d of F | to 8 b t
Cal e L000FRRRCERTE AR Bl SR SRP BNl e SRR SELITRFOP t ho
saline for kyy @gﬂl&r% & el geut d SfticR s ot Iggygﬁ'hmé!;t@;dl&ﬁa?and I ngredi ent

Amount  conpoun ormJ T 0.5 to | ul ose,

ni crocryst ahypdmpﬁaﬁlang“heﬂ@a@iwam ECH (TRCsP) |dataras avedbasdee HEp @G- sugar,

confectionery 50 rg
hAlpha ECs (¢ ECsooc”) data of the compounds of the invention are shown in

Table 1 below.

10 Table 1
Example Hep G2-hp ECsonM Hep G2-ha ECsonM
1 187 402694
2 52 2966
3 76 3581
4 45 1761
5 0.8 52
6 133 191
6 34 2716
FORMULATIONS
15

The compounds of the present invention can be administered alone or in
combination with one or more therapeutic agents. These include, for example,
other agents for treating, preventing or controlling dyslipidemia, non-insulin-
dependent diabetes mellitus, obesity, hyperglycemia, hypercholesteremia,

20  hyperlipidemia, atherosclerosis, hypertriglyceridemia, or hyperinsulinemia.

The compounds are thus well suited to formulation for convenient

administration to mammals for the prevention and treatment of such disorders.
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The ingredients are blended to uniformty and pressed into a tablet that is
well suited for oral administration to a patient. Fornulation 3

| ngr edi emvoApmes2 conpound of Formul ae 1-111 0.5 to 800 wgT/1Bo30sty, dri ed
250 ng nmagnesium stearate 10 ng 15 The ingredients are conbined and m !l ed
to afford material suitable for filling hard gelatin capsul es adm ni stered

to patient. 60 0 74052 PCT/I 17 . For.mul.at i Lent Anmount
% wt ./ (total vvtw} 3 YRR G YEPES E'}l}fg‘f’%lgﬁFtr?tFpri (gor ?3}98P§/ %Vfgr?g gl ycol
1000 32 to Zﬁem‘?&hﬁﬂt hyl ene glycol 4000 16 to 25 The ingredients are

combi ned via melting and then poured into nolds containing 5 2.5 g total
wei ght. Wil e enbodi nents of the i nvent| on have been illustrated and
described, it is not intended tha f{:} ﬁ gbodi ments illustrate and
describe all possible forns of OV Ene! Rat her, the words used in
the specification ardg N@f-aﬁerﬁf descrl pti on Apdéhtat her than i mjtation, and
it is understood thatl _various changes mayl!he nmade without depafdting from
the spirit and scope cn’ontplcvend nﬁEmmumIH%LOWDO@:@I)@MOSZ PCT/ | B3/ 00817

What is clainmed is: It cofpound—having |\5| nut-a—+——Ce2H—W(CHZ) |
sodlumf:) nzoate mg

isotonic saline 1000 mL
5
The above ingredients are mixed and dissolved in the saline for IV administration
to a patient.
Formulation 2
Ingredient Amount
compound of Formulae I-IIT | 0.5 to 800 mg
cellulose, microcrystalline 400 mg
stearic acid | 5 mg
silicon dioxide 10 mg
sugar, confectionery 50 mg
10
The ingredients are blended to uniformity and pressed into a tablet that is well
suited for oral administration to a patient.
Formulation 3
Ingredient Amount
compound of Formulae I-III | 0.5 to 800 mg
starch, dried 250 mg
magnesium stearate 10 mg
15 |

The ingredients are combined and milled to afford material suitable for filling

hard gelatin capsules administered to patient.

60



R 3T RI1 1/ / z 0X A 5 10 or a pharmaceutically acceptable salt
thereof, wherein: T is a saturated or unsaturated, substituted or

unsubst i twbDed/oledr ocar bon chai n or hydrocar bon- het er oat omcathBIORENV | Ng
from3 to 6 atons wherein the carbon atomof position 2 is connected to

t he carbon atom of position 3 to forma 15 five to eight nmenber ring; Wis
0, S, CH2, CR4R5, NR3, cycl oal kyl ene, or heterocycl oal kyl ene; Y is absent,
0, or CRAR5 wherein Y is CR4AR5 or absent when Wis 0, S, or NR3; and Y is
0 or absent when Wis CH2 or CRARForaflldtiorpd R2 are independently
hydrogen, |ower alkyl, |ower alkoxy hal oal kyl - QO (CH2) pCE3_hal ogen,
nitro, cyano, -OH, - SHgredfdt - S(O) pal kyl An@(‘l@p%yt/(tot@mﬂ) noR3,

-(CHZ) MR6R7, - COR3, A-G@-Hy——%?-':\@,——ﬁ'r'ﬁﬂf R3—+s ||yU| ogen al kyI )
al kenyl , al kynyl, or | §Pypoundpidiognpse Ll fe%oendent |y hydrogep, alkyl,

al kenyl, al kynyl, or af th negﬁ;%olp@ d tooetfer to forma 4 to 7 nenber

ring having 0 to 3 hetero R6_and R7| are independently hydrogen,
al kyl, al kenyl, al kyn}?blyet}fymﬂelgwml 40000ar y16toc%5cl oal kyl , COaakkyI ,
-CQ2aryl, -SQal kyl, .-—SQRaryl—er—fo+nred-together—to forma—4 to 7 menber

ring having 1 to 3 het er oat ons; 62 WO 03/074052 PCT/1B03/00817 X and X1
are | ndepen%QMg}ledQen% are'combined via melting and then poured into molds containing

5 2.5 gtotal weight.

While embodiments of the invention have been illustrated and described, it
is not intended that these embodiments illustrate and describe all possible forms of
the invention. Rather, the words used in the specification are words of description

10  rather than limitation, and it is understood that various changes may be made

without departing from the spirit and scope of the invention.
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Arl is substituted or unsubstituted aryl or heteroaryl; mis Oto 5 nis
O0to 5 and 5 pisOto2. 2. The conpound of claiml, wherein: Tis

- CH2CH2COv0H03/074852- CH2- 0- CO-, - CH2- CH2- CH2- CH2-, - HC=CH IHCE@BbH3/00817
-N=CH HC=CH, - HC=N- HC=CH-, -HC=CH N=CH, -HC=CH 10 HC=N-, -CH2-CH2-CH2-,
- CH2- CH2- 0- CH2-, -CH2- HC=CH CH2-, -CH2 HC=CH, - CH2CH2- NH CH2-,

- COCH=CH- O

o, - CH=CH- NR4- , -NR4-CH=CH, -CH=CH CH2-,

. CHE
- CH- CHo- NRZNha%Sr\féﬂWEﬁés ‘CH2-, -O CH2- CH2-, -CH2-CH2- O, - CH2-CH2 CO-,

- CH2- CO- CH2

_, -CO CH2- CH2- -CH2- CH2- CH2-CO-, -CO CH2- CH2- CH2-,

- CH2- CO- CH2- CH2-, - CH2- CH2- CO- CH2-, -CH2 15 CH2- CH2- NR4-

- NR4- CH2- CHA- CH2'A canpagpg hayipg épgmula L cHp- CH2- CHR2- O, - CO- NR4- CH2- CH2- |
NR4CO- CH2- CH2-, - CH2- CH2 NR4- CO-, or - GH2- G400 NR4-. 3. A conpound
having Formula Ila, Formula Ilb, For mil a@A)c, Formula I1d, 20 or Fornula

lle: /CORH -CORH W (CH2)r, W(
YLiY R ---2 y1 xO0 X0 X X1 Ar
PCT/ 1 BO3/ 00817 ,Y /CORH /\ /COQ

10

15

20

25

RL3Y-~-Y3R4~Y3 21 12 R 1/2

1 xa I1b 25 63 WD 03/ 074052

or a pharmaceutically acceptable salt thereof,
wherein:

T is a saturated or unsaturated, substituted or unsubstituted hydrocarbon
chain or hydrocarbon-heteroatom chain having from 3 to 6 atoms wherein the
carbon atom of position 2 is connected to the carbon atom of position 3 to form a
five to eight member ring;

Wis O, S, CH,, CR'R’, NR3, cycloalkylene, or heterocycloalkylene;

Y is absent, O, or CR*R® wherein

Y is CR*R® or absent when W is O, S, or NR?; and
Y is O or absent when W is CH» or CR*R’ ;

R! and R? are independently hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH,),CF3, halogen, nitro, cyano, -OH, -SH, -CF3, -S(O)palkyl,
S(O)paryl, -(CHp)mOR?, -(CH2)xNRR, -COR?, -CO,H, -CO:R®, or -NR°R’;

R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;

R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 4 to 7 member ring having 0 to 3 heteroatoms;

R® and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -CO,alkyl, -COsaryl, -SO»alkyl, -SOsaryl, or joined together

to form a 4 to 7 member ring having 1 to 3 heteroatoms;
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W~(CH2)11 W(CHZ)I R ~3 Y~Y3 RL 3VY~Y3112R211/2Y12R,Yx0 X0
XXL A 1 A 1>-Nllclid 5~Y/C¥H W~(CH). RY3 13 Y-, 112 RZ 1-2
Y1~Y x0 woNs/omos2 He 10 or a pharnaceutical ly accept abl e psaliBoz/doereof ,
wherein: Y, Y2, Y3 and Y4 are independently a carbon atom or a heteroatom
wherein the carbon atom and the heteroaton1are bonded to a sufficient

nunber of 15 hydrogen ;ato ents to conplete the val ency of
each atomwith t gg@iaé%r;‘%ﬁ%?ﬁl eﬂt gYS and Y4 are not all heteroatons

and that not rmor tﬂ%bhﬁﬁ‘ted%ﬂh&%ﬁﬁhut@ﬁ@fﬁ ok Retdroaryl2, Y3 and Y4 are
het eroatons and t In Formulae I'lb, TIc, and IIld, Y, y2, Y3 and Y4 are

not all carbon; Wlss()i@SS CH2, CR4R5, NR3, cycl oal kyI ene or
heterocycloalkyle
1sOt05 and

5 pisOto 2.

2. The compound of claim 1, wherein:
T is -CH,CH,CO-O-, -CHp-CH,-0-CO-, -CH,-CHy-CH,-CH)-, -HC=CH-
HC=CH-, -N=CH-HC=CH-, -HC=N-HC=CH-, -HC=CH-N=CH-, -HC=CH-
10 HC=N-, -CH,-CH,-CHy-, -CHp-CH,-O-CH,-, -CH,-HC=CH-CH,-, -CHp-
HC=CH-, -CH,CHy-NH-CH,-, -COCH=CH-O-, -O-CH=CH-CO-, -CH=CH-NR™-
. NR*-CH=CH-, -CH=CH-CH,-, -CHp-CH,-NR*-, -NR*-CH-CH;-, -O-CH,-
CH,-, -CH,-CH,-O-, -CH,-CH,.CO-, -CH,-CO-CH,., -CO-CHy-CH,-, -CH,-CH,-
CH,-CO-, -CO-CH,-CHy-CH,-, -CH,-CO-CHy-CH,-, -CHy-CH,-CO-CHy-, -CHy-
15  CH,-CH,-NR*-, -NR*-CH,-CHy-CHy-, -O-CH,-CH,-CH,-, -CH,-CHyp-CH,-O-, -
CO-NR*-CH,-CH,-, NR*CO-CH,-CH,-, -CHy-CHy NR*-CO-, or ~CH,-CH,-CO-
NR*-.

3. A compound having Formula Ila, Formula IIb, Formula Ilc, Formula IId,
20  or Formula Ile:
Y ~COH Y. _-COH

7

w (CH ) w (CH,),

ITa IIb
25
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64 WO 03/ 074052 PCT/1B03/00817 Y is absent, 0, or CRARS wherein Y is CR4RS
or absent when Wis 0, S, or NR3; and Y is O or absent when Wis CH2 or
CR4AR5; R wend/oRdsare i ndependent |y hydrogen, |ower al kyl, picamBes/@Bikioxy, 5
hal oal kyl , - O- (CH2) pCF3, hal ogen, nitro, cyano, -OH, -SH, -CF3, -S(0O) pal kyl,
S(Oparyl, -(CH2)nmOR3, -(CH, ) n\NR6R7, -COR3, -CO2H, -CO02R3, or -NR6R7; R3
i s hydrogen, alkyl, alkenyl, alkynyl, or aryl; R4 and R5 are independently
hydrogen, alkyl, alkenyl, alkynyl, or aryl, or joined together to forma 4
to 7 menber ring having 0 to ¥ het/ec@ ons; 10 R@and)RGOgHe i ndependent |y
hydr ogen, al kyl, al kenyl, aMkyﬁybH) IkyI - r ek, cycl oal kyl ,
- C02al kyl -CDZaryI -3 gyl Y4802aryl qqﬂ j ed yt“oEgt her to forma 4

I

to 7 menber ri ng havi ng 1 3 h@r f oat oms; X 1 afe i ndependently O or
S; Art is substituted or X eroatyl; 15 m sOto5; n
is0Otob5 and p is 0RO 4. \A onmpound fhavi 1jg frul a Ma, Fornula | Ho,
or Formula Illc: 20 'Y\ 8 H ~(CH2) ~~Q02Hy0::5 WZ R1 2 z X0 - X X1
1I~-N 1~-N. Ar Ar Ma IlIDb

KX 17X
> o
Ar' Ar
Ilc IId
5
Ile
10

or a pharmaceutically acceptable salt thereof,
wherein:

Y', Y2 Y? and Y* are independently a carbon atom or a heteroatom
wherein the carbon atom and the heteroatom are bonded to a sufficient number of

15  hydrogen atoms or substituents to complete the valency of each atom with the

proviso that Y', Y%, Y’ and Y* are not all heteroatoms and that not more than two
adjacent atoms in Y', Y%, Y* and Y* are heteroatoms and that in Formulae IIb, Ilc,
and IId, Y, Y% Y® and Y* are not all carbon;

W is O, S, CH,, CR*R®, NR?, cycloalkylene, or heterocycloalkylene;
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25 65 WD 03/074052 PCT/1B03/00817 ."Y ~/CO2ZHW(CH2n R C\ 3 Z3 \Z2 R2
/2 Z1 /] xo x >=N Ari Illc or a pharnmaceutically acceptable salt

t hereof , wbostetwst n: Wis 0, S, CH2, CR4R5, NR3, cycl oal kylcansys/ms17

het erocycl oal kyl ene; Y is absent, 0, or CRAR5 wherein Y is CR4R5 or absent
when Wis 0, S, or NR3; and Y is O or absent when Wis CH2 or CR4R5; 10 R
and R2 are independently hyd n, lower alkyl, |ower alkoxy,

hal oal kyl , - O ( CHX )%éﬁ?nyﬁ)aloﬁg%nﬁ WPERH  cyano, -OH, -SH, -CF3, -S(O)pal kyl,

S(O paryl, -(CH2),,, OR35 CRIRHR) MNBERVhen WD), S; &PRkE; anf02R3, or -NR6R7; R3
i s hydrogen, alkyl, alkenyl, alkynyl, or ar f; R4 and R5 are |ndependently

hydr ogen, al kyl , al ke?fwsomabyﬂylwheorwaﬂjﬁ;z 0b€R "B joined together to form

a 4 to 7 nmenber avin et.er oat.ons are independently
hydr ogen, al kyl , kaﬁ'%leﬁyf‘fe1&4%?1(%“%%@%%&9410‘”“ a&@rwe@z‘é’i‘%m kyl ,

- C2al ky4, hQleﬁwJo (CI%@@E NdlogenSERAY, ¥anoOIOH OISR ACFQ O8I ORiilkyl, O forma 4
to 7 menber ring having %eteroqtom; X and X1 are mdtgggndently 0 or

S; 20 Ar' i S(Q)hst.i- @HzéﬁDBr, ﬂﬁHu}aé‘{R Rit-€ORis ﬂOzﬁ ﬁ@aBr eardy

R? is hydrogen, alkyl, alkenyl, alkynyl, or aryl;

R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 4 to 7 member ring having 0 to 3 heteroatoms;

10 R® and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -

COaryl, cycloalkyl, -COsalkyl, -COzaryl, -SOsalkyl, ~-SOsaryl, or joined together
to form a 4 to 7 member ring having 1 to 3 heteroatoms;

X° and X' are independently O or S;

Ar! is substituted or unsubstituted aryl or heteroaryl;

15 misOto 5;
nis 0to 5; and
pisOto2.
4. A compound having Formula IITa, Formula IlIb, or Formula IIlc:
20
_Y_ _-COH
Y. _~COMH wo (CH )

Z
X X
X1 %/ X1 \
- -
Ar’ Ar'
a IIb

25
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msQo5; niso5;, pis Oto 2; and 66 WO 03/074052 PCT/1B03/00817 z', Z2,
and Z3 are independently a carbon atomor a heteroatom wherein the carbon
at om and wba3sjloetoszr oat om are bonded to a sufficient nunber pofi/iBéB/@sIgen
atons or substituents to conplete the valency of each atomw th the

proviso that Z1, Z2, and Z3 are not all heteroatons and that in Fornul ae Ma
and 5 IIllb Z1, Z2, and Z3 are not aIIYcarbo?oq;onB. 5. The conpound of
claim1, 3, or 4, wherein Wis 0, Y j& ﬁﬁ ,2and nis 1. 6. The conpound
of claim1, 3, or 4, wherein: 10,Rl and Rg e i ndependently hydrogen,

al kyl, or al koxy. 7. The conpounu fiim 1, 3, or 4, wherein: RL is
hydrogen; and R2 is al kyl or alko Z° The conpound of claim1, 3, or
4, wherein: Rl is hydrogen; angzR aL,Koxy. 20 9. A conpound sel ected
from{

4-[4-Methyl -2-(4-trifluoronethyl-p %@I)-thiazoI-S-yInethylsulfanyl]-S-
oxo-5, 6, 7, 8-tetrahydro- napht hal en-1-yl oxy } -acetic acid; { 4-

[ 4- Met hyl -2-(4-trifluoronethyl - t hi azol - 5-yl met hyl sul f anyl ] - 8-
0x0-5, 6, 7, 8-t et rahydr o- napht hal €n | oxy}-acetic acid; 25

{4-[4-Methyl -2-(4-trifluoronethy]sphenyl)-thiazol-5-yl nethyl sul fanyl]-7-
0x0- 5, 6, 7, 8- tet r ahydr o- napht hal®én- 1- yl oxy}-acetic aci d;

4-[4-thhy|-2-(4-trif|uoronethyl-phenyhifthiazol-S-ylnethylsulfanyI]QG-
0x0-5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl 0xy}-acetic acid; {
5-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nmet hyl sul fanyl ] -4-

or a pharmaceutically acceptable salt thereof,
5  wherein: .
Wis O, S, CH,, CR*R’ R NRB, cycloalkylene, or heterocycloalkylene;
Y is absent, O, or CR*R’ wherein
Y is CR*R’ or absent when W is O, S, or NR3; and
Y is O or absent when W is CH; or CR*R>;

10 R! and R? are independently hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH2),CF3, halogen, nitro, cyano, -OH, -SH, -CF3, -S(O)palkyl,
S(O)paryl, (CHz)mOR?, -(CH,)mNR°R, -COR?, -CO,H, -CO,R’, o -NR°R;

R? is hydrogen, alkyl, alkenyl, atkynyl, or aryl;
R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or

15  joined together to form a 4 to 7 member ring having 0 to 3 heteroatoms;

R®and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -CO,alkyl, -COsaryl, -SOsalkyl, -SO»aryl, or joined together
to form a 4 to 7 member ring having 1 to 3 heteroatoms;

X° and X’ are independently O or S;

20 Ar' is substituted or unsubstituted aryl or heteroaryl;

mis 0to 5;

nis0to5;

pisOto2;and
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30 oxo-4H chronen-8-yloxy } -acetic acid; {

8-[4-Met hyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl net hyl sul fanyl] -

4- oxo- 4H-wbroonenss- yl oxy}-acetic acid; 67 WO 03/ 074052 PCPCITBBGI/@SBL7 {
8-[4-Methyl -2-(4-trifluoronethyl - phenyl) t hi azol - 5-yl met hyl sul fanyl ] - 4-
oxo-chroman-5-yloxy } -acetic acid; {

S- 4- Vet hy! - 2- (-1 gr ot B A chahs S ARtk aRY! 1+

0xo0- chr oman- 8-yl oxy acetic ac
8- [ 4- Met hyl - &e(cﬂrﬁohlafdrnlalﬁcbﬂﬁﬂi&Wrean&ﬁmyé Doridbd azobufbeighinmintbel o1l f anyl ] -
qU|noI|n 5-yloxy } -acetic_acid

8- [ 4- Met hyl - chtm,g%nr atems, gy %Wéftﬂhlwts %%Pl?teﬂhﬁ veency sl wrchedtamp véth thany | -

i soqui nol i n- £ d that i
LNyt - 7 P 727, 6 B ot pciosops st Copul g

yl net hyI sil f Hity¥), Z lddE nzonot alaadbondtythoxy } -acetic acid; {
3-Met hyl -7-[4-nmet hyl -2-(4-trifluoronethyl-phenyl)-thiazol - 5-
yl met hyl sul fanyl]-1 H benzoi m dazol -4-yloxy } -acetic acid,

7-[4- Met hyl - 2- (4- trﬁéééﬂ@m%ff%hmnhgnm “mefeﬁzwls%wmﬂgadtsmdf@@w] 1

H-i ndol -4-yl oxy } -acetlc acid
1- Met hyl - 7-[ 4- et hyl - 2- (4- trlfluoronethyl phenyl) t hi azol - 5-

| met hyl sul f anyl H i ndol d;
¥ Fﬁ I\/gt r51§| N %ﬁ?‘r“?@&‘%ﬁ@?ﬁt}?@méﬂfﬁ? ’:%23?5 yl{ met hyl sul fanyl ] - benzo

[b] thiophen- 4 yl RX¥nd R* &e8hdepeRdently hiydrogen, alkyl, or alkoxy
7-[4-Met hyl -2-(4-trifluoronethyl -phenyl)-thiazol -5-yl met hyl sul fanyl]- 20

benzof uran-4-yloxy } -acetic acid

8- [ 4- Met hyl - i (4- &ﬁééé <n%H%&g%anhéq¥L?“EgkﬁFO| 5-yl met hyl sul f anyl ] -

chr oman- 5-yl oxy } -ace

4-[ 4- Met hyl - 2- (4- Rt isfhyumygen®indy| - phenyl ) - t hi azol - 5-yl net hyl sul fanyl] -
5,6,7, 8- tetrahydro napht hal en- 1-yl oxy}-acetic acid; 25

{4-] 4~ Met hyl - 2- ( 4R¢ 1530 6F 8¥eKRy | - phenyl ) - t hi azol - 5-yl met hyl sul f anyl ] -

15
8. The compound of claim 1, 3, or 4, wherein:
R'is hydrogen; and
R? is alkoxy.

20 9. A compound selected from
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-5-
0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-8-
0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
25 {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-7-
0X0-5,6,7,8-tetrahydro-naphthalen- 1-yloxy}-acetic acid;
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-6-
0x0-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid;
{5-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-4-
30 oxo-4H-chromen-8-yloxy}-acetic acid;
{8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-

4-0x0-4H-chromen-5-yloxy}-acetic acid;
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napht hal en-1-yl oxy } -acetic acid; 2-[6-nethyl-8-({

4-met hyl -2-[4-(trifluoronethyl)phenyl] (1,3-thiazol-5- yl) }

met hyl t hiwpaohwoowan- 5- yl oxy] acetic acid; 2-[5-nethyl-7-({PCT/IB03/00817
4-met hyl -2-[4-(trifluoronethyl)phenyl] (1,3-thiazol-5- 30 yl) }

met hyl t hi 0) - 2, 3-di hydrobenzo [b] furan-4-yloxy] acetic acid; {

5- Met hyl - 7-[ 4- met,Qyl, 2= ( 4- % 1] r - I ) -tdi - B-

yl met hyl sul f anyl ]{_§ |y[ﬁ' a%tgl gll-' %/'I(%%/ or&ﬁ%@? l}féheglgﬁg?ﬁa%@ @W@@%ﬁﬁu"*

PCT/ I BO3/ 00&k%é-chiofman-5-yloxy}-acetic acid;

[4-Met hyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-yl methyl sul fanyl] -

i ndan- 4-yl oxy} - adét[ﬂé‘ﬂ%}’ld%-(%ﬁéf?‘m% Ei]eﬂhqnbf]é’rthvz%lc%éb@eélﬁiﬂ@ﬂ@ab’ﬁél-t her eof .

5 10. A phargnc i cab QS i1 .conprising a conpound of Claim1 and one
or nore pharogggt!ﬁagla V@Qggggépt{“aﬁhé carriers, diluents, or excipients. 11.
A net hod5of tr eat{BHg-MahevBM-trif)icpsmethnl-plenlyl) At andro-insdhyisul Bap@ndent

di abetes nellitus in a manmal conprising adm nistering to the manmmal in
need 10 t h&PEWInD-YIRsYlapeticireidl |y effective. amount of a compound of O aim

1. 12. A nmethod qk_in 06 4-BERME BRI D201 908 Ay Lphdema in a
manmal conpri si ng%a[gr%ﬁ%}lgltn%ﬁ% to&%lhegng&r?#gﬁ %ura\l neeg&% he)?égj(r:l) hgﬂ]
t her apeut i casdgpirefif-Seyloxyg -amtioatidpf a conmpound of Caim1. 15 13. A nethod

Compr | i ng-adh i STSPPG LSRN AR PR P AT BV ST her apeut | cal |y

effecti e afpushyRhlfAyEOIReERDiRidabblal-Ploky)-2&tikdcidA method of treating,
preventing or controlling atheroscleroSis in a mammal conprising

adni ni stering t o {8dethurrid-nicthyhded-rifluprotethyl-phive afhdarol-8al |y ef fective
aount O, TRBRRAR Sl B gt Sy LglghBK o (e comound o
{7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
1H-indol-4-yloxy}-acetic acid;
15 { 1-Methyl-7-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-1H-indol-4-yloxy}-acetic acid;
{7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
benzo[b]thiophen-4-yloxy}-acetic acid;
{7-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
20  benzofuran-4-yloxy}-acetic acid;
{8-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
chroman-5-yloxy}-acetic acid; '
{4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
5,6,7,8-tetrahydro-naphthalen-1-yloxy}-acetic acid; V
25 | {4-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethylsulfanyl]-
naphthalen-1-yloxy }-acetic acid;
2-[6-methyl-8-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
y1) }methylthio)chroman-5-yloxy]acetic acid;
2-[5-methyl-7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
30  yl)}methylthio)-2,3-dihydrobenzo[b]furan-4-yloxy]acetic acid;
{5-Methyl-7-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethylsulfanyl]-indan-4-yloxy }-acetic acid; |
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OO R R T XOH with 69 WO 03/074052 PCT/1B03/00817 X X \ Arl
wherein X is a halogen; 5 X and X1 are i ndependently O or S; Arl is
substi t utwo osn74esubstituted aryl or heteroaryl; T is a saCEMBoz@sor
unsat urated, substituted or unsubstituted hydrocarbon chain or

hydr ocar bon- het eroat om chain having from3 to 6 atons wherein the carbon

at om of position dtoth ar bo to forma
10 five to eight @em%ynga WF%rOBE ? Ef—rl?ﬁ') %ﬁ&&%g Hﬁ%ﬁylcsfg/lcﬁng [ kyl ene, or
het er ocycl oqhgéﬂ Mﬁ)x%\ﬁcétﬁ;@hﬁ@ﬂﬂ 0, or CR4R5 wherein Y is CR4AR5 or absent
when Wis 0, S, Yis O or absent when Wis CH2 or CR4R5; 15 R
and R2 are iphdopeasdecallyyecespintiyenlts thasortr al kyl, | ower al koxy, | ower

t hi oal koxy, -Q(CH2)pCF3, hal ogen, nitro, cyano, -OH, -SH, -CF3, -QCF3,
S(Or, Alkyl, S(OPpAryl, -(CH2),nOR3, -(CH2)mM\NR6R , COR3, -CX2H, -CX®2R3, or
-NR6R7; B3 im. hydA@Eﬁﬁlacédti@z{I cor@fbds&mﬁloon@inkm@mlc,onyouﬁd yf Cla20 IRhdand RS are
i ndependent |y hydrogen c,qﬁ al kenyl , ~al k or aryl, or joined

t oget her t o FrGRoRe @harmageticalyrBeaep Pl aHigFs, r%luentﬁ’cpri?xﬁ@teél?soatons

11. A method of treating, preventing or controlling non-insulin dependent
diabetes mellitus in a mammal comprising administering to the mammal in need

10  thereof a therapeutically effective amount of a compound of Cléim 1.

12. A method of treating, preventing or controlling hyperlipidemia in a
mammal comprising administering to the mammal in need thereof a

therapeutically effective amount of a compound of Claim 1.

15
13. A method of treating, preventing or controlling hypercholesteremia in a
mammal comprising administering to the mammal in need thereof a
therapeutically effective amount of a compound of Claim 1.

20 14. A method of treating, preventing or controlling atherosclerosis in a

mammal comprising administering to the mammal in need thereof a

therapeutically effective amount of a compound of Claim 1.

15. A method of making the compound of claim 1, the method comprising,
25  reacting:

0_0

0
R]
oS
R? ~
X°H
with
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R6 and R7 are independently hydrogen, alkyl, alkenyl, alkynyl, -CQGalkyl, -
CQaryl, cycloal kyl, -CQal kyl, -CQRaryl, -SQal kyl, -SQaryl, or joined

t oget her woesforosz a 4 to 7 nmenber ring having 1 to 3 het eroatiBo®s5 mis 0
to5 nisOtob and pis O0to 2. 30 70

X
X]Y

1):N
Ar
wherein
X is a halogen;
5 X° and X' are independently O or S;

Ar' is substituted or unsubstituted aryl or heteroaryl,

T is a saturated or unsaturated, substituted or unsubstituted hydrocarbon
chain or hydrocarbon-heteroatom chain having from 3 to 6 atoms wherein the
carbon atom of position 2 is connected to the carbon atom of position 3.to form a

10 five to eight member ring; ‘
W is O, S, CH,, CR'R?, NR?, cycloalkylene, or heterocycloalkylene;
Y is absent, O, or CR*R’ wherein
Y is CR*R? or absent when W is 0O, S, or NR3; and
Y is O or absent when W is CH, or CRR’ :
15 R' and R? are independently hydrogen, lower alkyl, lower alkoxy, lower
thioalkoxy, -O(CHy),CF3, halogen, nitro, cyano, -OH, -SH, -CF,, -OCF,,
S(O)sAlkyl, S(O)pAryl, -(CH2)mOR’, -(CHp)mNR°R’, COR’, -CO,H, -CO,R?, or
~NRR’; |

R®is hydrogen, alkyl, alkenyl, alkynyl, or aryi;

20 R* and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, or aryl, or
joined together to form a 4 to 7 member ring having 0 to 3 heteroatoms;

R®and R” are independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl, -
COaryl, cycloalkyl, -COsalkyl, -COqaryl, -SOjalkyl, -SOsaryl, or joined together
to form a 4 to 7 member ring having 1 to 3 heteroatoms;

25 - misOto5;
nis 0 to 5; and

pisOto 2.
30

70



