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METHODS FOR THEI R PREPARATI ON This application clainms priority to U S
Provi si onal Applications Serial Nos. 5 60/370,508, filed April 5, 2002 and
60/ 386, Q@B .pshbdegdl June 5, 2002. FIELD OF THE | NVENTI ON 1pcﬁhﬁnm5§ﬁen;
invention relates to conpounds and pharmaceutical fornulations at can be
used to treat conditions nedi ated by nucl ear hornone receptors, nore
specifically, to conpounds and pharmaceuti cal fornulations that nodul ate
Per oxi some Proliferator Activation Receptor (PPAR) activity. 15 BACKGROUND
OF THE | NVENTI ON Hyperchol esterol em a, dyslipidem a, diabetes, and obesity

are well- recognized risk factors in thei-onset of atherosclerosis and
coronary heart disease. The diseases are characterized by high | evels of
chol esterol and lipids in the blood. The 20 bl ood chol esterol pool ‘is

general | y depef@dfitOUNLE AT MABURI TfPAFhOH CERMIEY AN NETHORS FOR est i ne,
and from the biosynt hesis of cho&?%hgmpkﬁ%ﬁ;moyt t he body, especially
np

the liver. The majority of chol esterol i asma is carried on
-apol i poprotein B- containing lipoproteins, such as |lowdensity |ipoproteins

(LDL) and very-lowdensity |ipoprotein LDL). The risk of caqronary
artery di sease in%ﬁPP]FF@%%@é@S\H‘?QHWZ‘QiL%LT F%O“%&plﬁcé\?@ls§epﬂé\‘%ase.

- Convergel y, é@l{ﬁ&#(ﬁ;}(%heﬁ,géxﬂ%h%@%%_@}ss&@mhﬁdsﬁﬂl5, ho@g)- densi ty

| i poproteins I's protecfive against coronary artery di sease (Am J.
Med., 1977;62:707-714).. WD 03/084916 PCT/ 1B03/01121 -2 The statins
- represent perhaps the nost inportant classlbf |ipid-lowering drugs.

FIELD OF THE INVENTION

10 The present invention relates to compounds and pharmaceutical formulations
that can be used to treat conditions mediated by nuclear hormone receptors, more
specificall y, to compounds and pharmaceutical formulations that modulate

Peroxisome Proliferator Activation Receptor (PPAR) activity.
i5 _ BACKGROUND OF THE INVENTION

Hypercholesterolemia, dyslipidemia, diabetes, and obesity are well-
recognized risk factors in the onset of atherosclerosis and coronary heart disease. The
diseases are characterized by high levels of cholesterol and lipids in the blood. The

20 blood cholesterol pool is generally dependent on dietary uptake of cholesterol from
" the intestine, and from the biosynthesis of cholesterol throughout the body, especially
the liver. The majority of cholestero! in plasma is carried on apolipoprotein B-
containing ]ipoproteins, such as low-density lipoproteins (LDL) and very-low-density
lipoproteins (VLDL). The risk of coronary artery diseaée in man increases when
25 1DL and VLDL levels increase. Conversely, high ]cve]s_ of cholesterol carried in
high-density lipoproteins (HDL) is protective against coronary artery disease (Am. J.

‘Med., 1977;62:707-714).




These corrpbunds i nhi bit HVG CoA reductase which is inpli cated in the rate-
limting step in cellular chol esterol biosynthesis. Representative statins
i nclude atorvastatin, |lovastatin, pravastatin, and sinvastatin. The

ef fecti vanessgf1g hese 5 conpounds depends on LDL recept orp 8@l 1'5 n.

O her inportant antilipidema drugs include fibrates such as gentibril and
clofibrate, bile acid sequestrants such as chol estyram ne and col esti pol,
probucol, and nicotinic acid anal ogs. To date, a nunber of oral

anti di abeti c agents have been devel oped. The nbst 10 commonly used

hypogl ygem ¢ drugs are the sul fonylureas. Sul fonylureas are generally used
to stinulate insulin. The biguanide netfosgmn is generally used to inprove
insulin sensitivity and to decrease hepatic glucose output. Acarbose is
used to limt postprandial hyperglycem a. Thiazolidine 2,4 diones alie

used to enhance i M3ilsiatind@bieSdnt pérhijRikic b MBS Bl lighd- TRk dAfks, 15
Obesity is a chronic disease that is highly preval ent in nodern Society and
is associ at edhestcogmoyndyiphibia BAEiGaA ¢f@ﬁa,wlmhlsangl§camctlnthm@teeased life
span and nu [ %g(%;iiicc@] g{%ﬁi | j N | . llitus, insulin
resi st ance, rTﬁyper e sinoni, ul yég'glrec olgisotgﬁto %mg‘é??&?g’ﬁ%@%@n%‘éﬂc Udﬁi sease,
and coronary hesvastafif) lovasatis.qravstatimned siatvasthtin. Brhe efSdttivesbiscofl thebgur nal |
-301: 835-837 (1990). ,Treat ment obesity remgins.a problemand it is

nci oar 3 whot e ag SEepEEmIIE resepigcieadlabE FAS MpBRE Aroke G drigs
death. A furtjjendé fipQtes 3ikth RReMIbM] AnAlSIHLRAL, 1R doft RRYSHEA sdthldsVi ty-

Exerci se, however, in general, has been found to be only noderately

successf ul i reholesymsipandgalegtipol} prebucoh apd sigetinic @sidisinalogs bot h di eting and
exercise as well as 25 behaviour nodification is widely viewed as the

opti mal approach to weight loss. Studies have denopnstrated that the
“conbi nation of botle dagpa numbérrdf otdl enmidistdtie xgants Ieve beeo dtetopad SThsmag! i al

| oss. O]fo fat Vc\:lgrinlrn%n{}al;stég L?}i)o% glt:zl?u%ndr{ligssasrg e smor?y%{noegéggﬁ?lfoa%r&a%%é otizl
| generally used to stimulate insulin. The bi guémide metformin is generally used to
improve insulin sensitivity and to decrease hepatic glucose output. Acarbose is used
to limit postprandial hyperglycemia. Thiazolidine 2,4 diones atl"e used to enhance
insulin action without increasing insufin secretion.
15 ' |
Obesity is a chronic disease that is highly prevalent in rinodem society and is
associated not only with a social stigma, but also with decreased life span and
numerous medical problems, including diabetes mellitus, insulin resistance,
hypertension, hypercholesterolemia, thromboembolic disease, and coronary heart
© 20 disease. Rissanen et al, British Medical Journal, 301:835-837 (1990). Treatment of
obesity remains a problem and it is unclear whether dieting results in decreased long-
term risk of early death. A further important obesity intervention is physical activity.
Exercise, however, in general, has been found to be only moderately successfu] in
promoting weight joss. A program combining both dieting and exercise as well as
25 behaviour modification is widely viewed as the optimal approach to weight joss.
| Studies have demonstrated that the combination of both food restriction and exercise

promote a substantial loss of fat while maitaining lean tissue.



-3 Peroxi some Proliferator Activation Receptors (PPAR) are inplicated in a
nunber of bi ol ogi cal processes and di sease states i ncluding

hyperchol esterol em a, dyslipidem a, and di abetes. PPARs are nenbers of the
nucl ear reaggRtREossPerfanmly of transcription factors that includes
steroid, thyroid, and vitamn D receptors. They 5 play a r &C3/1B#/01121
controlllng expression of proteins that regulate lipid netabolism
Furthernore, the PPARs are activated by fatty acids and fatty acid
netabolites. There are three PPAR subtypes PPAR a, PPAR R (also referred
to as PPAR 8), and PPAR Y. Each receptor shows a different pattern of

ti ssue expression, and differences in acéivation by structurally diverse
conpounds. PPAR y, for instance, is expréssed nost 10 abundantly in adi pose
tissue and at |lower levels in skeletal nius'tle, had, liver, intestine,

ki dney, vascul ar epdgiR8heProfddic %HQﬁoggt%%Pﬁﬁg &lgj 633)2?5' io rg’llilgqttgdls Ba,1in

macrophages PPAR receptors are associ at
sensitivity rmmbcbIoﬁbdalggmaimetseyaidsdlsemmha@mding iperoholesierbicatia,

i nfl anmat or spqQnse cel l ferenti at| cordi ngly, PPARs have
been associ )a/ndé(g”ﬁﬁ %B‘B‘g%ﬁbcmﬁl AL mfﬁ‘ E&ﬁﬂﬁéﬁé‘?@P‘%ﬁ%ﬁﬁéﬁfﬂﬂ%l a,

at her oscl er og¥ fransbyiptioRifa&sis that fRfhdey RELRNMY R, RO VERGR D
PPARa ?ﬁqonl sts lower plasma triglycerides and LDL chol estreer(gmﬂgl déare

t her ef oY e us@layia 5ok iy qoatioHingeypression of pyateins thaiegulate yipld métehmiism. and

besit PP
goﬁs: ngul i n- @?Sbéﬁn rﬁ%ﬁlé?gg%?ggm%wméw &y %\ﬁ%%u)hﬁfbdewtéhﬁ%nmﬁﬁr onary
artery di sease thrdy PPAR eebitipes PRARCE PPARB (d@rbﬁﬂ%ﬁi@i}’l’,&ﬁ ?aéddWP.@@'?' vation

of PPAR (3 has been denonstrated to increase HDL _|levels. (Leibowtz
W97/ 28149, sy reqarder %rﬂéﬁﬁ%’e'arna\ﬂ?n Oéﬂmrfe&w&@@emd.dﬁere@gm st was

i nLDLC Lﬁﬁ%ﬁh@% R I LN Gl
(W R10Q i v&rbumﬂaraly in aﬁiﬂk&; tissne S atﬂmerﬂéi&&‘-iﬁaﬂéietaﬂﬁﬁkﬂ:)e Weéakd| livep) dem cC, :
anti diabett G, A0he Ridned PSRt SUGHER S smborh musle cerfs 5 e’z "2V

macrophages. PPAR receptors are associated w1th regulation of insuin sensitivity

and blood glucose levels, macrophage differentiation, mﬂammqtory response, and

cel] differentiation. Accordingly, PPARs have beén associated with obesity, diabetes,

15 carcinogenesis, hyperplasia, atherosclerosis, dyslipidemia, and hypercholesterolemia.

In addition, PPAR« agonists lower plasma triglycerides and LDL cholesterol
and are therefore useful in treating hypertriglyceridemia, dyslipidemia and obesity.
PPAR 7y is associated with the development of non-insulin-dependent diabetes
20 mellitus (NIDDM), hypertension, coronary artery disease, dysli‘pidemia and cestain
malignancies. Finally, activation of PPAR B has been démonstrated to increase HDL
levels. (Leibowitz, WO9;/‘/28]49, Aug. 1997.) More recently, 'a PPAR B selective
. agonist was reported to have shown a dose-related increase ifi §eram HDL-C and
decrease in LDL~-C and VLDL~TG in insulin-resistant middie aged rhesus monkeys.
25 (W. R. Oliver et al., PNAS, v. 98, pp. 5306-5311, 2001)

Antilipidemic, antidiabetic and anti-obesity agents are still considered to have
* non-uniform effectiveness. The effectivieness of antidiabetic and antilipidemic

_therapies is limited, in part because of poor patient compliance due to unacceptable



non-uni form ef fecti veness.” The effectivieness of antidiabetic and
antilipidem VOURE PP es is limted, in part because of poor P%tr §&t/0
conpl i ance due to unacceptable W 03/ 084916 PCTI | B03/01121 4 suﬁ f¥cts.
These side effects include diarrhea and gastrointestinal disconf ort, and
in the case of antidiabetics, edema, hypogl ycem' a and hepatoxicity.

Furthernore, each type of drug does not work equally well -in all patients.
5 For the reasons set forth above, there is a need for nbvV ' :
antililiidemc, antidiabetic, and anti-obesiity agents that can be used

al one or 'in conbination. Furtherrmre activation of multi pl e PPARs, for
i nstance, PPAR(3 alone or in conbination with the si mul t aneous acti vation

of PPAR a_and/ or oftRARfects. THKRRideBLE ABhR bidyhel Y omreﬂ‘“t%w}ié? .

dyslipidemia in which HDL is increased and
| NVENTI ON Di scl o#etheaase elanpdiabatics, ehéroh hyatygljaermaatpﬂbiepatoilcnp.d BualidrmgrePPAR

activity, gg;mou gici;tygea?brﬂg Bk by ke aha Rl fafems |+ OO KR
5 For the reasons set forth above, there is a need for novél antilipidemic,
antidiabetic, and antiTobesity agents that can be used alone or in combination.
- Furthermore, activation of multiple PPARSs, for instance, PPARP alone orin .
" combination with the simultaneous activation of PPAR o and/gr FPPAR 'y may be
desirable in formulating a treatment for dyslipidemia in which HDL is increased and
10 LDL lowered., ' - |

SUMMARY OF THE INVENTION

Disclosed are compounds which may be capable of modulating PPAR activity. Compounds

‘disclosed are described by Formula I:

20 and pharmaceutically acceptable salts thereof, where:




.20 and pharmaceutically acceptable salts thereof, where: WO 03/ 084916
PCT/1B03/01121 -5 X and X1 are independently absent, 0, S, -CHZ-,
-CHZ-CHr, -CH=CH, - CH=-CH, -S(Or, or -S(O-; Art and Are are each

i ndependentd ys/grsubsti tuted or substituted aryl or hetero i ded
that Ar' is not thiazolyl or oxazoly]; 5 --- is absent; E%é%”@g%\s{e t, is
a saturated or unsaturated hydrocarbon chain which is substltut ed or _
unsubstituted, wherein said chain has from yr | to 4 atons so that --- |,
Are, X1, (CH2)., and Are, together forma five to eight nenbered ring; R
and R2 are selected from hydrogen, |ower alkyl, tow ', er alkoxy,

hal oal kyl ,- 10 O (CH2) nCF3, hal ogen, nitro, cyano, -OH, -SH, -CF3,

-S(O) Pal kyl, S(O paryl, - (CH2)nOR5, (CH2§TTNR6R7, - COBS, -CX2R5, or
-NR6R7, or together with the atonms to which they are attached forma five

to eight nenber ri adR cte I | kyl,

| owner - al koxy, hal ogﬁw 5""(@???%@@5 ﬁsgp t’r'gﬁ%fg 0’?‘*%@?: SH,
-CF3, -S(O paldyECHS(, QB&a)ﬂJ or —816)- CH2) nOR5, ~(CH2), NR6R7, - COBS, - CO, H,
-C2R5, or -NR 6R7; | east one of R -R4 is H |ower alkyl,

_ 6{Pprow ded that at

| ower al koxy, hal o Arpare epgh independently sigabstithied posubstjaied aryl oH, - SH,
-CF3, -5(O pal I Frad e ., NR6R7, or NR6R7; R5 is
“hydrogen; al k;lgé,é}oﬁri‘e%&,ﬁfem a;r‘%/ragﬂ%% ar y‘ loxc%g%ﬂand R7 are each

i ndependent |y hydrogén, al kyl, al kenyl, al Kynyl - CQal kyl, CCaryl,

cycl oal kyl, -C02al kyl , -CI)ZaryI or R6 angt R7 t oget her W|th the atons to
whi ch they are attached forma 4 to 7 rrenbered ring having Ijto 3
heteroai;jom;

--- is absent; or when present, "~ is a saturated or unsaturated

hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from

=

’
1

-

-
PRl <N

1to4 atomssothat -, Ar', X', (CHz),, and Ar’, together form a five to eight
membered ring;
R' and R? are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,-
10 O-(CH2)wCFs. halogen, nitro, cyano, -OH, -SH, -CFs, -3(05p$kyl, S(Q)paryl, -
(CH2)mOR’, (CH2):NR®R?, -COR’, -CO,R’, or ~NR°R’, or together with the atoms
to which they are attached form a five to eight member ring;
R? and R* are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl,-
O- (CHz]mCF3, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)palkyl, S(O)paryl, -
15 (CH2)mOR?, «(CH2).NRR’, -COR?, -CO-H, -CO:R’, or -NR°R’;
provided that at least one of R)-Ry4is H, Jower alkyl, lower alkoxy, haloalkyl,-
"O-(CH2)wCF3, halogen, nitro, cyano, ~-OH, -SH, -CF;, -5(O)palkyi, S(O)paryl, -
(CH)ROR’, ~(CH2)NRR’, or NR°R’;
R’is hydrogen; alkyl, alkenyl, alkynyl, or aryl;
20 R®and R’ are each independently hydrogen, alkyl, alkenyl, alkynyl, -COalkyl,
| -COaryl, cycloalkyl, -CO,alkyl, -CO,aryl, or R®and R’ together with the atoms to
which they are attached form a 4 to 7 membered ring having 1|to 3 heteroatoms;
misCio5; o |
pis0,1,0r2;
25 qis 0to 6; and




msOto5; pis O, 1, or 2, 25 gis Oto 6; and -6- r is Oto 6. In the
first aspect there is provided a conpound of formula (1): O-'CQ2H R3 Rl
RA&/ RR X I ( H)q --r1 V7 X1 (CH)r 5 Are | and pharmaceutically
acceptabl e salts thereof, wherein: 10 XisSf- X1 is absent; Ar' and Ar-z are
each independently unsubstituted or substituted aryl or heteroaryl; Vis
absent; 15 R is hydrogen; R2 is lower al kyl, |ower alkoxy,

hal oal kyl , - O (CH2) M3 O 1R&t ogen, nitro,

In the first aspect there is provided a compound of formula (I):

07 >COsH

and pharmaceutically acceptable saits thereof, wherein:

10 xX%is S;
X' is absent; ‘ '
Ar' and Ar? are each independently unsubstituted or substituted aryl or

. heteroaryl; : :
&
Sl is absent;
15 ‘R is hydrogen;

R’ is lower alkyl, lower alkoxy, haloalkyl,-O-(CH,),,CF3, halogen, nitro,
cyano, -OH, -SH, -CF3, -S(O)palkyl, S(O),aryl, (CH2)mOR’, -(CH)NRR’, -
CORS,'-COZRS, or —NR6R7;

R? is lower alkyl, lower alkoxy, haloalkyl,-O-(CH,),,CF3, halogen, nitro,

20 cyano, -OH, -SH, -CFs, -S(O)alkyl, S(O)paryl, «(CH2)nOR’, ~(CHa)NRR’, -
COR’, -COH, -CO;R’, or —-NR°R’;

R* is hydrogen, lower alkyl, lower alkoxy, haloalkyl,-O-(CH3)CF;,
halogen, nitro, cyano, -OH, -SH, -CF;, -S(O),alkyl, S(O)paryl, -(CHz)mORS, -
(CH)mNR®R, -COR’, -COH, -COR’, or -NRR’;

- 25 R’ is hydrogen, alkyl, alkenyl, alkynyl, or aryl;

R®and R’ are each independently hydrogen, alkyl, alkenyl, alkynyl, -
COalkyl, -COaryl, cycloalkyl, -CO,alkyl, -COsaryl, or R® and R’ together with the
atoms to which they are attached form a 4 to 7 membered ring having 1 to 3
heteroatoms; '

30



cyan, -OH, -SH, -CF3i -S(O pal kyl, S(Oparyl, -(CH2)nOR5, -(CH2), NR6R7, -
COR5, -C2R5, or -NR6R7; R3 is lower alkyl. |ower alkoxy,

hal oal kyl ,-O (CH2), CF3i hal ogen, nitro, 20 cyano, -CH, -SH, -CF3,

-S(O pal kyl, S(O) panyd 0 to §;,CH2) mOR5, - (Cl 2) MNR6R , - COR5, -CO2H, - CO2RS,

or - NR6R7; R4 i's hygrie@en,orlzower al kyl, |ower al-koxy,

bal oal kyl , - O (CH2) HGE3; an(hal ogen, nitro, cyano, -OH, -SH, -CF3,
-S(O)palfkyl S(O pahiyh, -(CH2)nORS, - (CH2) M\R6R, -COR5, -CQ02H, -CO2R5, or
-NR6R ; 25 R5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl; R6 and R7 are
each |ndependen hydr agen, Kk al kenyl K kyI - CQaryl ,
cycl oal kyl , %&‘}iﬂ? fg %(‘,’é@%t)}&‘ ‘%cﬁpr%‘dﬁ GCR‘T‘pP‘é‘ég%{#@Fn%g&ﬁ ‘the atoms to
whi ch they are attached forma 4 to 7 menbered ring having 1 to 3
heteroatons; 30 -6a- mis 0 to.5;, pis 0, 1, or 2, qis 1; and 5 ris0O. In
t he second aspect, there is provided a conmﬁ_h’eb(g;[.;for mula (11): O'CORZH 3
t Ty R4 2 (CH2) g : , o

and pharmaceutically acceptable salts thereof, where:
h X° and X' are independently absent, O, S, —~CHz~, ~-CH~CHy~, -CH=CH-, -~
CH=CH-, -S(O)x~, or -5(0)~;
Ar' and Ar® are each ndependently unsubstituted or substituted phenyl or

pyridinyl;
‘/'-- <
\",1 Vv

*--- is absent; or when present, - is a saturated or unsaturated

hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from

1 to 4 atoms so that -, Ar', X', (CHz)y, and AP, together form a five to eight

15 member ring;



rt vt ,~t | ;"2)r -Ar2 511 and pharmaceutically acceptable salts

t her eof , wheps) 03{(,849% and X' are independently absent, 0, S, -CH2-,
- CHz- CHZ- --CH=CH, - CH-CH-5(0)2--,0r-S(O-; Ar' and Are REFEIRZON2]
|ndependently unsubstituted or substltuted phenyl or pyridinyl; is absent;

or when present, is a saturated or unsaturated hydrocarbon. chain which is

substi t ut
that " --
menber ri
hydr ogen,

ed or unsubstituted, wherein said chain has from:l to 4 atons so
-, Art, X, (CH2)r, and Ar2, together forma five to eight 15

ng; WO 03/ 084916 PCT/IB03/01121 -7-R 3 and R4 are selected from
| ower al kyl, |ower al koxy, haloal kyl,- O (CH2) nCF3, hal ogen;

nitro, cyano, -OH, gH QF3 -S(O)palkyl S(O)paryl - (CH2) nOR5,

- ( CH2) M\R6R?7,

al kenyl ,
al kyl , aI
- CQ2ar.yl ,

andR- are selepteg frasn hy diREEN, Jovs alkgl, loyelr sigexy, Biléatkyl -

- COR5 R
2L B oy erhcier . SOl SIESER, SRR SR 00e"

- sozea:mm.,ok SACHRINR R&f-aemsqncom 1ogRY heL NRIRED the at oms to.

whi ch. they are attﬁshehd forma 4 to 7 menbered ring having | to 3

het er oat oons;

ydrogen, alkyl, alkeny] alkynyl, or aryl;

5 R®and R” are each independently hydrogen, alkyl, aikcnwa alkynyl, -COa]l.yl

10

15

-COaryl, cycloalkyl, -COsalkyl, -COsaryl, -SOjalkyl, -SOsaryl, of I R®and R” together
with the atoms o which they are attached forma 4t 7 membered ring having 1t0 3

heteroatomis;

-

T1
_ \ IS a saturated or unsaturated, sizbstituted or unsubstituted hydrocarbon
chain or Bydocarbon-heteroatom chain having from 3 to 6 étoms wherein the carbon
atom of position 2 is connected to the carbon atom of position 3 to form a five to
eight member ring; '
,m is0to 5;
*pisQito2;
g is 0 to 6; and
ris0to 6.

 In still another embodiment disclosed is a p(;ssible method of treating,

preventing or controlling hypercholesteremia and dyslipidemia in a mammal is
provided. The method comprises administering to the mammal in need thereof a
therapeutiéally effective amount of the compounds disclosed. Additionally, the
compounds disclosed may also be useful for treating, preventing, or controlling
-obesity, eating disorders, hyperglycemia. atherosclerosis, hypertriglyceridemia,
hyperinsulinemia and diabetes. Furthermore, the compounds disclosed may are also
be useful in the methods of supressing appetite in a mammal, modulating leptin levels
in a mammal, and treating a patient exhibiting glucose disorders associated with

- circulating glucocorticoids, growth hormone, catecholamines, glucagon, or

parathyroid hormone.



is a saturated or unsaturated, substituted ornnsubstituted hydrocarbon 10
chai n or hydgsashgeihet eroatom chain having from3 to 6 atonspgggﬁﬁup t he
carbon atom of position 2 is connected to the carbon atom of (Y3 to
forma five to eight nmenber ring; msOtob; pisGo02; 15 gisOo6;and r is
O0to 6. In still another enbodi ment disclosed i's a possible nmethod of—
treating, preventing or controlling hypercholesterem a and dyslipidema in
a mamual is provided. The nethod conprises administering to the mammal in.
need thereof a therapeutically effective amount of the conpounds o
di scl osed. Additionally, the conpounds discl¥sed may al so be useful for
treating, preventing, or controlling obesity, eating disorders,

hyper gl ycem a. . at herqscl erosi s ertriglyceridenia, ri ngsul i ia and
di abet es. . Fur t Hdr e’?gfse?sﬁé%i%’ﬂﬁ%g%g' ataﬁsec?%¥%aq9r§fr5f’8ﬁ‘gﬁ£"ge by theaehed i n
the methods of distlpsedss iHtgapeRR@l lyteffectivaaIBIRTRE theBeipcrhd Haisé1BRid Hay BV el S

in a mnmml, and treating a patient exhibiting glucose disorders associ at.ed
with : circul atadsgnistarebodhe magiaal in geeshhiererdr none, cat echol ani nes,

gl ucagon, or parathyroid hornone. WO 03/081916 PCT/ 1B03/01121 -8 For each
di sease state nmay be treatable, preventable, or controllable by the nethod
di scl osed, a therapeutically effective anmount of the conpounds discl osed
maybe  admi ni i eetdpddlAnBRWHloviddGRENbASE Adking [ bofddnlids B8RAG abolbeT ©
is provided a nethod of meking a conmpound as de |n§3 abdve or a

phar maceut i cal $12 phaewpecaticall sadceptabliersal fthereapmywisieg, resainigt ng:

| it
. f |
(CHo)y
. -~ Art
i l1
- 1.1 . )l(
LG
-.\._ __;A l%-"
wherebn: - ]
. X'is  orSH;
X' is.absent; oo L
At'and Ar” are each independentdy a unsubstimted or substituted aryl or
. Lieteroaryl; - o )
- -
RV

“*-.. is absent or a saturated or upsaterated, substitured or m:s:nbktitnhad
hydrocarbon chiain or hydocarbon-heteroatom chain havingfrom 0 to 3
atoms whérein a four o eight inember fing js formed fused to Artand -

4

l‘ - <‘.‘\

A vwherein if ™~ is absent and either “—" is a bond then Ar' is
direcily bonded to Ar%;

Lty



OZR r R4 1- wzL. X (OH2)g At L1 X, ---Ace. - wh"ein:- - is orSlt
70 is.absenL Aruand Ar? are each indepgndently a unsubstituted or

substituted aryl or lieteroaryl; is absent or a saturated or unsaturated.
substituted or ans b tltnt ed hydr ocar bon cha| n or hydocar bon- het er oat om
chain having fr ato ht menpber zing is

f or med fusegd; %Owem O\ﬁr ﬂa‘?% ?d%ﬁﬁ'q {Tbc %{nsoi Ss_a bond
then Art i |rec]t:31 o)ﬁ eYd "ﬂe ro’gen I°S Iovve .
al kyl, | ovver a’I h ni tro . no,
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hal ogen, ’R‘qy RyrHPdgen lower alkyI lower alkoxy, haloalkyl,-O- (CHz)mCF3 halogen nitro,

‘cyano, -OH, -SH, -CF;, -S(O)palkyl S(O),aryl, (CHZ),,,ORS «(CHp).NR°R’, -COR’,
-COH, -C02R5 or -NR°R’;
R’ is hydrogen, alkyi alkenyl, alkynyl, or aryl;

_ R®and R’ are each independently hydrogen, alkyl alkenyl, alkynyi -COalkyl, -
CQaryl, cycloalkyl, -CO,alkyl, -COsaryl, or R®and R’ together with the atoms to which they
are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms;

mis Q to 5;
pis0, 1,0r2;
qis1; and
ris0s

In yet another embodiment disclosed is, an alternative method for preparing
compounds with Formulae I-II, or a pharmaceutically acceptable salt thereof, is

provided. The method of this embodiment may comprise reacting

. 0" “CO.R""
. H4 R‘l
R® ‘R?
x?
10 in 2 solvent in the presence of a base such as cesium carbopatg: with
| )
((_.3"1"2)q
-~~~ -Ar
AP
v P
\ (CHZ)I'

. where
15
X%is OHor SH:



-OH, -SH -CF3, -S(Opalkyl, S(OQparyl, -(CH2)nOR5, -(CH2)MNRER7, - CORS5,
-CO2H, - CO02R5, or-NR6R7; R 1is hydro%en | oner al kyI | oner al koxy,

hal oal kyl , - O- (CH2) nCF3, hal ogen, nitr cyan, -OH, -SH, -CF3, -S(O) pal kyl,
S(Oparyl, -(CH2)nmOR5, -(CH2)mM\R6R , -COR5, -CO2H, -CO02R5, or -NR6R ; R5
i s hydrogen, alkyl, alkenyl, al kynyI, or aryl; R6 and Rare each

i ndependent |y hydrogen, al kyl, al kenyl, alkynyl, -CCalkyl, - CQCaryl,

cycl oal kyl, -C02al kyl, COZaryI or R6 and R7 together with the atons to
which they are attached forma 4 to 7,'nerrbered ring having 1 to 3
heteroatons; mis 0 to 5; pisO, 1,or 1 gisl;and - risO! In yet another
enbodi nent d| sclosed is, an alter nati ve nmethod for preparing conpounds
with Formulae I-11, or a pharmaceutl ca‘H y acceptable salt thereof, is

provided. The net hoa, ofr, Rl B ®itRfiKhent “way Agbaml Afeare a98éfinag ShFORR 1
Rt Ra\ R2 X Féd@mulaIa sol vent- in the presence of a base' such as cesium

carbonatgy with x RIGs)Bwetikyl: 4id H2) | --Al2
X is a halogen.



where 15 Xis OHorSH, -8b- n, g, r, R, R2, R3, R X, Ar' and Are areas
defined abovewiomskggmula I; 20 R is a lower alkyl; and X is a hal ogen.
WO 03 /084 9 1 6 PCT/1B03/(11121 -9 In yet another enbodi mentP@tiBoesiIi

di scl osed, a nethod for preparing conpounds with Forrmulae I-11, or a 7
pharmaceutically acceptable salt thereof, is provided. The nethod of this
enbodi nent nay conprise reacting O-CO2Rr 1 R" Rr #R2 R3 X 5 where X is a
hal i de, R1-R4 have.any of the meani ngs defined above, and R11 is a | ower
alkyl with: (CH2 Art 1 x 1 (CH2)r Are '

In yet another embodiment there is disclosed, a method for preparing

compounds with Formulae I-11, or a pharmaceutically acceptable salt thereof, is

provided. The method of this embodiment may comprise reacting

0" CO,R"
R* R
RS R?
_ X
5 where X is a halide, R;-R, have any of the meanings defined above, and R ig
a lower alkyl with:
(CHa)q
A
)'<1
(CH),
AP
2
where --- is a bond or is absent and wherein n, g, X% X', e . Ar' and
Ar? are as defined above for Formula I
10

in the presence of a catalyst such as a pali‘adium catalyst to form

where --- is a bond or is absent.



where --- is a bond or is absent and whereinn, q, r, X, X, ---, Art and
Ar2 are ‘as werfimetpiabove for Fornula |I; 10 in the presence ofcaigydbal)st
such as a palladiumcatalyst to form O-CR2R1 1 R4 RI R3 R2 (CHz)g Art X1
i (CH2)r Are where - - - is a bond or is absent. WO 03/084916
PCT/1B03101121 -10 The doubl e bond may optionally be renoved, for

i nstance, by hydrogenation and the resulting ester is preferably

hydrol yzed to formthe conpounds of Formulas I or H 1In still another
enbodi nent, there is provided a possible prQgess for preparing the

conmpound of formula 1-4 which is: HOWO Qir " RRL RA RZ S Xl

The double bond may optionally be removed, for instance, by hydrogenation

and the resulting ester is preferably hydrolyzed to form the compounds of Formutas I
or II. '

In still another embodiment, there is provided a possible process for preparing the

compound of formula I-4 which is:

4]
R’ R!
R* R?
S
1
X
(CHp)r
FpF I-4

or a pharmaceutically acceptable salt thereof, comprising:
(a) conversion of phenol 1A to the thiocyante 1B;
1 ’
R3 R3
4 : 4
R OH Thiocyanation R OH
, -
R’ NCS R'

1A _ 1B




(CH2)r - FFF 1-4-or a pharnaceutically acceptable salt thereof, conpnslhg:
(a) conversion of phenol I Ato the thi ocyante | B, 10 RBR3 4 R/ | OH
Thi ocyanation ROH R NG5 ( RL R2 2 ]A 1B WO 03/084916 PCT/1B03/01121 -11
(b) al kyl awiocss@forphenol noi ety of thiocyanatej I B to acetoxyester 1C R3
R30 4R4A O ROHADiation ( OHNCS R NCS\ R 2 Rz ZPURBIF(I2)
reduction of the thiocyanate noiety in ICto formthiol IDb R3 OR300 44
R O OH Reduction R' OOH 30 NCS Rt HS Rt

-11-

(b}  alkylaiion of phenol moiety of thiocyanate] 1B to acetoxyester

1C; !
R® 4 R’ 9
4 R s)
R OH Alkylation ‘)LOH
_ 7 H
NCS R] NCS ; R
R? R
5 1B 1C
(¢)  reduction of the thiocyanate moiety in 1C to form thiol 1D;
R’ 0 R? 0
R* O\JI\OH Reduction R* O\)LOH
NCS” Rl : HS” Y R}
R® R?
1C 1D
10 b
(d)  alkylation of thiol 1D with chioride 3C to|form 4a;
,oTo'
0
R® R!
Cl
r* R?
' S
3 0
4
R oMo+ X! ——
_ (CHy)r
HS R! 2 X!
R® ‘
(CI‘Iz)l'
Do |
IFLF
_ 1D ) . 3C 4a ; and
i5

(e) saponification of the ester moiety in 4a to form I-4;
where '



RZ I1CID 10 (d) alkylation of thiol 1D wth chloride 3C tolformd4da; QT
RRR d R4l / R S RBOa HR (CHR)r RZ~1 X1 (CHR)r FFFIFFF 1D
3C 4a;and 15 (e) saponification of the ester noiety in 4a to form 1-4;
where -12- R is hydrogen or together with R2 forns a 5 nenbered
carbocyclic ring; R2 is nethoxy or together with R forns a 5 nenbered
carbocyclic ring; R3 is hydrogen or nethyl;. R4 is hydrogen; 5 X 1is
absent or O and R?is hydrogen or together with R” forms a 5 membered carbocyclic ning;

R2is methoxy or together with R’ forms a 5 membered carbocyclic ring;

R? is hydrogen or methyl;
R* is hydrogen;
5 X! is absent or O; and
risQor i.

In a fourth aspect, there is provided a pharmaceutical composition according to the above

mentioned admixed with a carrier, diluent, or excipient.

In a fifth aspect, there is provided the use of a compound according to the above mentioned
in the manufacture of a medicament for treating, preventing or controlling non-insulin

dependent diabetes mellitus in a mammal.

In a sixth aspect, there is provided the use of a compound according to the above mentioned
in the manufacture of a medicament for treating, preventing or controlling obesity in a

mammal.

In a seventh aspect, there is provided the use of a compound according to the above

mentioned in the manufacture of a medicament for modulating lepting levels in a mammal.

In an eighth aspect, there is provided the use of a compound according to the above
mentioned in the manufacture of 2 medicament treating, preventing or controlling

dyslipidemia in a mammal.

* In a ninth asPeci, there is provided the use of a compound according to the above mentioned
in the manufacture of a medicament for treating, preventing or controlling

hypercholesteremia in a mammal.



risOorl. 1In a fourth aspect, there is provided a pharmaceuti cal

conposi tion according to the above mgntjoned adm xed with a carrier,
diluent, or excipient. In a fifth aspect, there is provided the use of a
conpound according to the above nentioned in the manufacture of a

medi cament for treating, preventing or. controlling non-insulin dependent

di abetes nellitus in a manmal. In a sixth aspect, there is provided the use
of a conpound according to tIDETAH;E[EDEBURmH@iIOFm-iEEﬁ\I\EWCﬁ?tWG of a
medi canment, .for treating, preventing or controlling obesity in a mamal. In

a seventhlgspect there is provided the use of a conpound according to the
above nentioned in t{Me fAMHACHT ne for dul ating | epting
levels in a mamal. In an ell thrg%&égfe Eg %ﬁ@’ﬁ?"&?ﬁg‘gﬂﬁ’%?%é‘al%é figerog
conpound accor diGHpTeobIomRo, arbmde Aﬂfﬁ!hta]komﬁdlkenylt hley;ﬁmlué @@ﬁag go@gugﬁ%t and

medi canent treaty g -8, t r_contro slipideniain a
In a ninth aspect, tﬁgrgg&lﬁjg' %‘?g‘%/ﬁgﬁa%ﬂ‘?ﬁa ‘UL‘@Q ‘@éﬁ%@ﬁdpmﬂocmbmgest o t he

above ‘nment.i oned onlmhbrse'a@ndimiaurcel 2braa I "
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preventi or contr er cholesterema Iin a nanna
DESCRI PTIn%\I Pﬁ’)é'l\’l%feﬂ'ﬁﬁ %0 The following definitions are used, unless

ot herwi se described” halo is fluoro, <chloro, brono, or iodo. Al kyl,
al koxy, al kenyl, alkynyl, etc. denote both straight and branched groups;
but reference to an AHBRSTANYIT asctisedhersinatienso aptraipi o r iRaRhaFBRiro@aRloy t he

Speci fical 1y refarrag vog) SR Sdfidrcs P i bt 1
strai ght or br dsegrepylhpdugdasebdnty], isobutyl, rerr-buty), n-pentyl, n-hexyl, and the like. The
' 20 alkyl group can also be substituted with one or n_iore of the substituents selected from
lower alkoxy, lower thioalkoxy, -O(CHz)}1.5CF;, halogen, nitro, cyano, =0, =S, -OH,
-SH, -CE;, -OCF;, -CO.H, -C0,C-C alkyl, -NH,, -NHC;-Cg alkyl, -CONR'R”, or
-N(C1-Cealkyl); where R’ and R” are independently alkyl, akenlyl, alkynyl, aryl, or
joined together to form a 4 to 7 member ring. Preferred alkyl groups have from 1 to 6
25 carbon atoms (C;-Cs alkyl).

The term “lower alkyl” as used herein refers to a subset. of alkyl which means

a straight or branched hydrocarbon radical havin g from I to 6 carbon atoms and

includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobuty],

30 terz-butyl, n-pentyl, n-hexyl, and the like. Optionally, herein lower alkyl is referred to
“C]'CﬁalkYI ”



of froml to I | carbeon atons and includes, for exanple, nethyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, ten-butyl, n-pentyl,

n- hexyl, and the like. The 20 al kyl group can al so be substituted with one
or nore oWa ésAsdusstituents selected from Iovver al koxy, I%&_@r t hi oal koxy,
-Q(CH2) 1. 5CF3, hal ogen; nitro, cyano, =0, =S, -OH, -SH,

-CO2H, -CO2C1-C6 al kyl, -NH2, -NHCl1-C6 al kyl, -CONR R', or -N(q CBaIkyI)Z
where R and R' are independently al kyl, aken~yl, aIkynyI, aryl, or joined
together to forma 4 to 7 nenber ring. Preferred al kyl groups. have from I
to 6 25 carbon atons (Cl1-C6 alkyl). The term |l ower alkyl" as used herein
refers to a subset of al kyl which neans-13a strai ght or branched hydrocarbon
radi cal having from| to 6 carbon atons and includes, for exanple, nethyl,

ethyl, n-propyl, isoprop n- butyl, sec butyl, |sobutyl 30 ten-butyl,
n-pentyl, n-hexyl ThSlFﬁ?“t ﬁ@oqikﬂeas e35e hergn ’WETS warleVar #lblﬂé’ﬁdl&ﬂkf;& définedef erred

to as "Cr- %%Mkémwgaﬁéwmga@ofﬂ{ﬂ}sﬁ amgﬂz?’ [—%{8[%"}' );nb "hal oal kyl "

as used herein refers'to a caI ove, bearing
at | east onefloalocgsh tsliewometphor 1 ﬂdFtnﬁnampthg} andhhohbﬂfrﬁdwdlkyl chhdkpoet hyl,

trifluoroneth | fl.uorqethyl and .t he oal kyl . can al so
i ncl ude perf}'\%hjrdngﬂt}L‘ aﬁ‘é ‘él?%e’ﬂl 191%’95’%8’&9#23 IBWe‘?hﬁyﬁWBIaﬂeﬂeplj‘F%Wﬁhare
repl aced wi t fyornefdamiy, i ne atons. The term "al kenyl " means a strai ght or
~branched unsaturated hydrocarbon radical having from2 to 12 carbon atons

and includes, for exanple, ethenyl, 1- propenyl, 2-propenyl, |-butenyl;

2-Dutenyl. 1 - penigfiy gk RAMLRAN il toms;anghemmg@wqyd%goﬁ;nv'

2- hexenyl , 3-hexenyl nonen
| - undecenyl ,radiczlddeiog frpin, 2 tarld cmtenlatdm anfnecitdesiot akdayply) éthemglinis -a strai ght
or branched hgpern())dc pr?gprén§lap butenyl 5‘ %utegyl 1-pentenyl, 2-pentenyl, 3-methyl-3-

10 - butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, I-octenyl, 1-nonenyl, 1-

decenyl, 1-undecenyl, 1-dodecenyl, and the like.

The term “alkynyl” means a straight or branched hydrocarbon radical havin g
- from 2 to 12 carbon atoms having at least one triple bond and includes, for example,
15 1-propynyl, 1-butynyl, 3-butynyl, 1-pentynyl, 3-pentynyl, 3-methyl-3-butynyl, 1-
hexynyl, 3-hexyny}, 3-heptynyl, I-octynyl, 1-nonynyl, 1-decynyl, 1-undecynyl, 1-
dodecynyl, and the like.

The term "alkylene” as used herein refers to a divalent group derived from a

20 straight or branched chain saturated hydrocarbon having from f to 10 carbon atoms
by the removal of two hydrbgcn atoms, for example methylene; 1,2-ethylene, 1,1-
ethylene, 1,3-propylene, 2,2- dimethylpropylene, and the like. The alkylene groups of

 this invention can be optionally substituted. The alkylene group can also be

substituted with one or more of the substituents selected from lower alkyl, Jower

25 alkoxy, lower thioalkoxy, -O(CHz);.5CFs, halogen, nitro, cyano, =0, =S, -OH, -SH,
-CF3, -CO:H, -CO,C1-Cg alkyl, -NHz, -NHC;-Cs alkyl, ~-CONR’R”, or
-N(C:-Cealkyl), where R” and R” are independently alkyl, akenyl, alkynyl, aryl, or
joined together to form a 4 to 7 member ring. Preferred alkylene groups have from 1
to 6 carbon atoms (Cy-Cs atkyl). |




from2 to 12 carbon atons having at | east one triple bond and includes, for
exanple, 15 1-propynyl, 1-butynyl, 3-butynyl, 1-pentynyl, 3-pentynyl,
3-nmet hyl -3-butynyl, | hexynyl, 3-hexynyl, 3-heptynyl, |-octynyl, 1-nonynyl,
| -decynyl,wb sslégsiagynyl, |- dodecynyl, and the |like. The term "al kyl ene"
as used herein refers to a divalent group derived froma 20rGHt/iBas/QNk; OF
branched chai n saturated hydrocarbon having fromlIr to 10 carbon atons by
the renoval of two hydrogen atons, for exanple nethylene; 1,2-ethylene,
1,1- ethylene, 1,3-propylene, 2,2- dinethylpropylene, and the like. The

al kyl ene groups of this invention can be optionally substituted. The

al kyl ene group can also be substituted wjth one or nore of the -
substituents selected fromlower alkyl, I r 25 al koxy, |ower thioal koxy,
-Q(CH2) I -5CF3, hal ogen, nitro, cyano, =0, =S, -OH, -SH, -CF-3, -CO2H,
-CO2C1-C6 al kyl, -NH2, -NHC1-C6 al kyl, -CONR R', or N(Cl-C6al kyl)2 where
R and R' are independently al kyl, akenyl, alkynyl, aryl, or joined

together to form aTHe tanm?‘qyelmhikyl”rmdagsaﬁyc%cﬁfﬂoﬁ@n |c5Mh:ﬁm§fﬂfn93'&$ have from
1 to 6 carbo atoms WO 03/ 084916 PCT/ 1893101 1 -14 The

term "cycl oal ¥i@ PR E’Sa %fﬁ?‘ﬂ%‘ﬁf@ﬁh’l’?"ﬁ’ﬂgC%B?huﬁﬁl’rﬁyﬁgwﬂdn@)@hh@&yl12 car bon
atons, for exgam h@pt{?k@bﬁ@f)@%bmmgy %@'ﬁﬂhyﬂ nWer 1 (%é&‘))g%kkgxyl

cycl ohe gty cycl oc decal i nyl naﬁy danan
possi bl®, ~ t heyBoahkyl g@ﬂ@ynasgmmm mla:imda.fmr eatembleeB -byvhatexerd-puyl. granpl e,

3- | oh T tituted bstituted
by 1 to3 sy B e Y ARl e iy 156 IS i sebetethy i oy
thiol, nitr ofrohﬁdlhgealkoam mmalmkmydmgl thidi, alhlw |hﬁlﬁ%éipamfr@r 8¥{1-an V\ﬁar boxyl ,

CN, -NH-COR' eteroaryl erein
al kyl, aryl, d'é‘r’?éﬂ%ﬁ%‘f’@r B’&WF CAWQXHSCHefWRerG rNHR G633, -60R’, aryl,

_ or heteroaryl, wherein alky), aryl, and heteroaryl are as defined herein. Examples of
_ 10_ substituted cycloalkyl groups include fluorocyclopropyl, 2-iodocyclobutyl,
2,3-dimethylcyciopentyl, 2,2—d1methoxycyclohexyl, and 3-phen§rlcyc10pcntyl.

The term “heteroatom™ as used herein represents oxygeh!, nitrogc;a, or sulfur
(O, N, or S) as well as sulfoxyl or sulfonyl (SO or $O;) unless (itherWise indicated.
15
The term *‘heterocycloalkyl” means a monocyclic, fused, bridged, or spiro
- bicyclic heterocyclic ring systems. Monocyclic heterocyclic rings contain from about
3 to 12 ring atoms, with from 1 to 5 heteroatoms selected from N, O, and S, and
preferably from 3 to 7 member atoms, in the ring. Bicyclic heterocyclics contain from
20 7 to 17 member atoms, preferably 7 to 12 member atoms, in the ring. Bicyclic
heterocyclics contain from about 7 to about 17 ring atoms, preferably from 7 to 12
ring atoms. Bicyclic heterocyclics rings may be fused, spiro, or bridged ring systems.
Examples of heterocyclic groups include cyclic ethers (oxiranes) such as |
ethyleneoxide, tetrahydrofuran, dioxane, and substituted cyclic ethers, wherein the
25  substituents are those described above for the alky] and cycloalkyl groups. Typical
substituted cyclic ethers include propyleneoxide, phenyloxirang (styrene oxide), cis-
2-butene-oxide (2,3-dimethyloxirane), 3-chiorotetrahydrofuran, 2,6-dimethyl-1,4-
dioxane, and the like. Heterocycles containing nitrogen are groups such as

pyrrolidine, piperidine, piperazine, tetrahydrotriazine, tetrahydropyrazole, and



10 substituted cycl oal kyl groups include fluorocycl opropyl, .
2-iodocycl obutyl, 2,3-dinethylcycl opentyl, 2,2-dinmethoxycycl ohexyl, and
3- phenyl cycl opentyl. The term "heteroaton as used herein represents
oxyger 1, wbls@eede Or sulfur (0, N, or S) as well as sul foxyl or sulfonyl
(SO or S2) unless otherw se indicated. 15 The term "het E£3aBey@arkyl "
means a nonocyclic, fused, bridged, or Spiro bicyclic heterocyclic ring
systens. Monocyclic heterocyclic rings contain fromabout 3 to 12 ring
atoms, with froml to 5 heteroatons selected fromN, 0, and S, and
preferably from3 to 7 nenber atonms, in the ring. Bicyclic heterocyclics
contain from20 7 to 17 menmber atoms, pgeferably 7 to 12 nenber atoms, in
the ring. Bicyclic heterocyclics contain fromabout 7 to about 17 ring
atons; preferably from7 to 12 ring atons. Bicyclic heterocyclics rings
may be fusegubstiRite® grops suth SOEAMIHoMErobiik S hethy PRRIRARS- 2! anﬁgﬁeempeqycl ic
gr oups include_ayclic et hers goxiranes% such as " ‘et hyl erieoxi de,

t et r ahydr of GyBigal S somainipg helerogysler ingludg sphydrethiaphenes dilgderbBn t he 25

substi tuent g 251 | . apov |_k and cvcl gal kyl groups.

Typi cal su gtﬁ F’fﬁt’g’gﬁgi’%ﬁ?g&ﬂé@ﬁg’r“ %P?] h?lﬂ&géor}ﬁ'r@'g%@lcgﬁ%%f?g'gf (ﬁ:ﬁ‘gﬁﬁll oxi rane

' g st Klr ene oxindhl)iz dé?}siro-wﬂizimlghg;mm}ﬁfd;c(-?ﬁe@h !mtahydrﬁéoixﬁcgaﬁ)dyl,l -
-chlgrotetra of uran; -2 6-di net hyi - - dioxane, .and the |ike.

Het erdcycl e‘g“%ﬁ{r 31#9"%&%1 Erdn-oxe ‘%P@ﬁ&x%é?%"ﬁ%@%m@r%e,

pi peri di ne,oxaERGT, ddd inylethicaitysHofih 1, a4 i@ .azol e, and WO

03/ 084916 F?éT_/llgos/ 5??2"11& - 15 subst:ﬁt ute 6?%@%2&5%%?’%{'%’

3- ani nopyr rostahydrabenzofiganyhpeighyssehenzimidazglyl, and dctakysirobdnaothiafylpl. &ar  sul f ur

Gt ol - 2. JPERENERY ERRTRP SRl SRR AUl RLERATIE ltline S oz
het er ocycl gfoupk Bfd AlStEInElLdBAIEAmPIALEHHRde e yﬂlfoxﬁa%taruﬂwﬂﬂ%ﬁm?é?ﬂ yl,

t et rahydr o-oxadi azol yl, 5 tetrahydro-di oxazolyl,tetrd 0- oxat hi azol yl ,
hexalydr ot rateahydrprhieRbERCa hy dr o-

The term “hydrocarbon chain” as used herein refers to a straight hydrocarbon
of from 2 t0.6 carbon atoms. The hydrocarbon chain is optionally substituted with one
_ or more substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, -
15 O(CHz)o-2CF3, halogen, nitro, cyano, =0, =S, -OH, -SH, -CF;, ~CO;H, -CO»(C;-Cs
alkyl), -NH;, -NHC,-Cs alkyl, -CONR’R”, or -N(C 1-CgalkyD); where R’ and R” are
| independently alkyl, akenyl, alkynyl, ary}, or joincd -together to form a 4 to 7 member

ring.

20 _ ~ Theterm “'ary]_” means a cyclic or polycyclic aromatic n'nfg having from 5 to
12 carbon atoms, and being unsubstituted or substituted with up 1o 4 groups selected
from C;-Cs alkyl, cycloalkyl, heteroaryi, dialkylanﬁnoalkoxy,ldr |thosel recited above
as substituents for alkyl. The term ary] includes both monovalent species, for
example where Af s aryl, and divalent species, for example wh{are Ar' is éryl.
25 . Examples of aryl groups include, but are not limited to, phenyl, biphenyl, naphthyl, 2-
~ chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-methylphenyl, 3-methyiphenyl, 4-
methylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-chloro-3-
methylphenyl, 2-chloro-4-methylphenyl, 2-chloro-5-methylphenyl, 3-chloro-2-
methylphenyl, 3-chloro-4-methylphenyl, 4-chloro-2-methyiphenyl, 4-chloro-3-




oxazi nyl, -norpholinyl, thionorpholinyl, tetrahydropyrimnidinyl, dioxolinyl,
oct ahydr obenzof uranyl, oct ahydrobenzi m dazolyl, and

oct ahydr obenzot hi azolyl. For heterocycles containing sulfur, the oxidized
sul fur h S 'containing SO or SO2 groups are also included.

Exanpl es 1 nclude the sul foxide and sul fone forns of 10 tet?%ﬂ%ﬁ’@iﬁlophene.
The term "hydrocarbon chain" as used herein refers to a straight
hydrocarbon of from2 to. 6 carbon atons. The hydrocarbon chain is
optionally substituted with one or nore substituents selected fromlower °
al kyl, I ower al koxy, |ower thioa)koxy, 15 Q(CH2)0.2CF3, hal ogen, nitro,
cyano, =0, =S, -OH, -SH, -CF3, -COQ2H, 9202( C.-C6 alkyl), -NH2, -NHC1-C6
al kyl, -CONR R', or -N(Ci -Cbalkyl)2 where'R and R' are independently .
al kyl, akenyl, alkynyl, aryl, or joined together to forma 4 to 7 nenber
ring. 20 Th ! l5-cHigBRS | g X! ' ' havi ng
from5 to %nggg%hgﬁygts ocrtrls, anrgétgg%ﬁ%ﬂ)ﬁr%gg@ﬁbgyggigl’?glu@kdlpﬁ Er[ﬂé ‘\’/’\'A‘ th up
to 4 groups dichlorerhgnyk 2andinetigiphaiy3.4-dimeshypticnyl, 4-tifbaromathy] and the :
di al kyl am nagl koxy, 'orithose recited above as substituents for alkyl. The
termaryl intdes both nonoval ent species, for exanple where Ar2 is aryl,
and di val ent species, for exanple where Ar' is aryl. 25 Exanples of aryl
groups_i ncl ude, t are not limted to, phenyl, biphenyl, naphthyl, 2-

chl or ophenyl, 3-c¢ %F%hgﬁﬁll"?ryh-@%ﬁBﬁWF,mUEDWE{'WHSW@WNQHC ring

3- et hyl pheg i p@i{m - Rt ko I

4- et hoxyphéwnéyw&gyﬁ%@%@gig&%%ﬁﬁ% %IeGny ) 2-%{88;%% hIBat %&I@gﬁ@%ﬁm

2- chl or o- 5- hetetoarylinelpdes e mooowla speeiesyfopixample, witsre Arbis Gedroapihy| phenyl
4-chl or o- 2- rre(}%xl FF{BQC =chl oro-3, WD ,08/ 084916 Pg[/ | B03/ 01121 . -16.

net hyl phenyf™ §° %ﬁ CRseis, et eWbee A7 3 Pgierdandy gnupgprstood that a

2, 5-di chl or paBrEBYde iSoptiondily Rltsiapasmt up & Loebgtatiykd RRVE-Cs alkyl,

3, 4-di et hyl phenyl , 4-trifluqoromethyl and the _
10 cycloalKyl, heteroaryl, dialkylaminoalkoxy, or those recited above as substituents for

alkyl. Examples of suitable monocyclic heteroaryl include, but are not limited to
substituted or unsubstituted thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl,
" isothiazolyl, isoxazolyl, triazoiyl, tetrazolyl, pyridinyl, pyrazinyl, pyrimidinyl,
, piperidinyl, pyrrolidinyl, piperazinyl, azetidinyl, aziridinyl, morpholinyl, thietanyl,

15 oxetaryl. Preferred monocyclic diheterocycles include, but are not limited to |-, 2-, 4-,
or 5-imidazolyl, I-, 3-, 4-, or 5-pyrazolyl, 3-, 4-, or 5-isothiazoly{, 3, 4-, or 5-
isoxazolyl, 1, 3-, or 5-triazolyl, I-, 2-, or 3-tetrazolyl, 2-pyrazinfl, 2-, 4-, or 5-
pyrimidinyl, I- or 2-piperazinyl, 2-, 3-, or 4-morpholinyl. Examples of suitable

_ bicyclic and polyclic heteroary] groups include, but are not ijmifted to include but are

20 not limited to 1+, 2-, 3-, 5-, 6-, 7-, or 8-indoliziny}, 1-, 3-, 4-, S-,i 6-, or 7-isoindolyl,

. 2-, 3-, 4-, 5-, 6-, or T-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-indazoly}, 2-, 4, 5-, 6-, 7-, or &-
purinyl, 1, 2, 3-, 4-, 6-, 7-, 8-, or 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, or 8-quinoliyl,
1-, 3+, 4-, 5-, 6-, 7-, or 8-isoquinoliyl, 1-, 4-, 5-, 6-, 7-, or 8-phthalazinyl, 2-, 3-, 4-, 5.-,
or 6-naphthyridinyl, 2-, 3-, 5-, 6-, 7-, or 8-quinazolinyl, 3-, 4-, 5-, 6-, -, or 8-

25 cinnolinyl, 2-, 4-, 6-, or 7-pteridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 61‘ 8-4aH i:arbazolyl, 1-,
2-, 3-,4-, 5-, 6~, 7-, or 8-carbzaolyl, I-, 3-, 4-, 5-, 6, 7-, 8-, or 9-carboliny}, 1-, 2-, 3-,

- 4, 6-,7-, 8-, 9-, or 10-phenanthridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-acridinyl, 1-,
2-, 4-, 5-, 6-, 7-, &, or 9-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, 9-, or 10-phenathirolinyl, 1-,
2-,3- 4,6, 7-, 8-, or 9-phenazinyl, 1, 2-, 3-, 4-, 6-, 7-, 8-, 9-,jor 10-phenothiazinyl,




"like. 5 The term "heteroaryl"™ means an aromatic nono-, bi-, or;or
polycyclic ring incorporating one or nore (i.e. 1-4) heteroatom; sel ected
fromN, 0O, and S. The term heteroaryl includes both nonoval ent species,
for exarrpWDaMtsumaArz is heteroaryl, and dival ent speci es, ,@ﬁ% anrrpl e
where Ar' is heteroaryl. It is under stood that a heterocy ogoblpzt‘l onal |y
substituted with up to 4 groups selected fromCl-C6 al kyl, 10 cycl oal kyl
het eroaryl, dial kyl am noal koxy, or those recited above as substituents for
al kyl . Exanpl-es of suitable nmonocyclic heteroaryl include, but are not
limted to substituted or unsubstituted thienyl, furanyl, pyrrolyl,

i m dazolyl, pyrazolyl, isothiazolyl, isbkazolyl, triazoiyl, tetrazolyl,
pyridinyl, pyrazi nyI pyrimdinyl, piperidinyl, pyrrolidi nyI , pi perazinyl,
azeti di nyI aziri rphol inyl, thietanyl, 15 oxetaryl. Preferred
monocycl i ¢ dilhetePt ‘Qj/‘tq - Bmet BHH}IPIBﬁﬂanéWé’Ln b 34 At 6df or g -, B-, 425, 64, | or
5-imdazol yl 41- z,.0or 404 Z9l ¥l 4. t agolyl, 3-, 4-,
or 5- i soxazgl yff .9 4?,*)&%150@1“'??‘\5)22%13( 4 grthlfﬂo[g S%fgﬁa{@f% ’zor§ 6y
2-pyrazi'n} 8 92; Jo'mﬂr 51-7{1593'rmnd[2;|&b],carbazo@ﬂ 22-3pi5p.&*, axﬁFqH-fuﬂy{s 23;], or

4- mor phol i nyl les It yclic and cli¢ heteroaryl
groups i ncl ug¥a lg rﬁpasre’e4 h%t’ ‘Fﬁ?@&yﬁ'@oﬁ Flofre gy g é’fﬁ Snb¥- linited to
1-, 2-5 3- gyr,az&om 3~d,}-0@ﬁzoﬁd |2n,d1ol ¢r25.4HJmudazo[4 &diﬂném]yﬁ&» 59-or sor

7- |30|ndolyl i ndol 4- 6- or
7-indazol yl P)Zazmg[” @méwnﬁ: %rS-sor %wﬂwﬁ &blth:@olylsl 345,-, B 8-,7-," 8-

or 9-quinol | Q@ydm[ﬁc]c?mom%a 1-,., , 352, 576 s°r9-8r0qb’1’81'1-#]ig>h6§pggf%.,§n 3.4 5

6-, 7-, or 8-isoquinoliyl 5-7

2-,3-, 4- 5 c]cmba@lﬂa%-hﬁhﬁh|0dﬂmyljdaz<i{l,2-t3[1,_,-ﬁ{nazﬁ1y1, 7%enzoi[b]t&eﬁyl Qaz;ol i nyl,

3-, 4- x C ol pteridi nyI 1-,
2. 3., 4- éﬁ‘ gr7 bg'[‘z‘g%%"?’ﬁ %a‘EI F 8261%1"”“%“"%122 43 5' o, G-, 7-. or
8- car pgaol y|7~bénzotlﬂaz,0134 1-, 5; 4-, 85 6- 71-,,3 %rQ—&hz&aﬁﬁfvlb@J J4D}6L,6-17.. 023; -, 4,
6-, 7-, 8-, O- phenant hr| d| nyl, 1- 5-, " 6- , 8-, or
9-acri di nyI bePZO"aZ‘?-"'] A N e - g0-, Obil'éﬁpmfﬂpmw’-nyl 2. 3-, 4-, 5-,
6-, 8-, Dzad t 2-

9- phena2| nyI (hlﬂ, Bﬁgﬁ WL{P& d Hﬁéd hiétcroagy mél P 3 "Clué&i(?g %reer%n ﬁ‘étzeldﬁ?llz'

5 6 ‘7- or 8-qumolmy] 1-, 3-, 4~, 5-, 6-, 7— or 8-lsoqumohnyl 2—, 3-,4-, 5,
6-, or 7-indolyl, 2~, 3-, 4-, 5-, 6-, or 7-benzo[b]thienyl, 2-, 4-, 5~} 6-, or
15 7-benzoxazolyl, 2-, 4-, 5-, 6-, or 7-benzimidazolyl, 2-, 4-, 5-, 6-, or 7-benzothiazolyl..

The term *hydrocarbon-heteroatom chain” as used herein refers to a
hydrocarbon chain wherein one or more carbon atoms are replaced with a heteroatom.
The hydrocarboﬁ-h‘eleroatom chain is optionally substituted with one or more
20 substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, -O(CHa)y.

,CFs, halogen, iitro, cyano, =0, =S, -OH, -SH, -CFs, -CO;H, -C0,C;-Cs alkyl,
-NH,, -NHC,-C; alkyl, ~-CONR’R", or -N(C;-Csalkyl); where R’ and R” are
independently alkyl, akenyl, alkynyl, aryl, or joined together to form a 4 to 7 member

| ring. . |

.25
The term "heteroalkylene” as used herein, refers 1o an!alkylene radical as

defined above that includes one or more heteroatoms such as oxygen, sulfur, or -
nitrogen (With valence completed by hydrogéh or oxygen) in the carbon chain or

terminating the carbon chain.




WO 03/084916 PCT/1BO3/0112212 -17 |-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or

| O- phenoxazi nyl, 2-, 3-, 4-, 5-, 6-,; or 1-, 3-, 4-, 5-, 6-, 7-, 8-, 9-,
or 10-benzisogi nolinyl, 2-, 3-, 4-, or thieno[2,3-b]furanyl, 2-, 3-, 5-,
6-, 7-, ¥VO0003849180-, or 11- 7H— pyrazi no[ 2, 3-cj car bazol yl , 6-,
7-2Hfuro[ 3, 2-b] - pyrany], 2-, 3-, 4-, 5-, 7-, or PCTI?BM/““ﬂ
8-5H pyrido(2, 3-d] - o- oxazi nyl,1-, 3-, or 5-1H 5 pyrazol o[ 4, 3-d] - oxazol y],
2-,4-, or 5-4H i m dazo[ 4, 5-d]thiazolyl, 3-, 5-, or 8-

pyrazi no[ 2, 3-d] pyri dazinyl, 2-, 3-,5-, or 6-imdazo[2,1-blthiazolyl, J-,
3-,6-, 7-, 8-, or 9-furo[3,4-c]cinnolinyl,1-, 2-, 3-,4-,5-,6-, 8-, 9-, 10,
or 11-4H pytido[ 2, 3- c]carbazolyl, 2-, 38 6-, or

7-imdazo(1l,2-b][1,2, 4]triazinyl, 7-benzo[b]thienyl, 2-, 4-, 5-, 6-, or
7- benzoxazol yl, 2-; 4-, 5-, 6-, or 7 benzi m dazolyl, 2-, 4-, 5-, 6-, or 10
7- benzot h| azol yI 1-, 2-, 4- 5-, 6-, 7-, 8-, or 9- benzoxap| nyl, 2-, 4-,

il 1E|: byr;bl 0(1 2- ftﬁ?flg]‘gmﬂ_z’éjﬁhﬁ#ly?dzﬂ ‘g%ﬂclzlggk?vsé‘é“ﬁegt}bef%gf%e’@t‘%ﬁps o

i'ncl ude, butlkgra Srelkkyl ¢fifremed toé carhon dBems #-defiffed, abBve fo?“lo“wiaﬂcygw nol i nyl ,
1-, 3-,4-,5-,6-, 7-, or 8-isoduiholinyl, 2-, 3-, 4-, 5-, 6-, or 7- |ndonI
2-, 3-, 4- 5- 6-, or 7- benzo[b]thlenyl 2 ,4-,5-4 6-, or 15

7-benzoxazol y], e térm Seyfoalkehh gl”@n@ﬁﬁ?a'd%lgaﬁ |g¥$u Having omd qr

7- benzot hi azonI The term "hydrocarbon- het eroat om Chai n as used her ei n
refers to sartdiaghosrdswhlee Esamplgtineludas Cmﬁebwemcmpcmr»b@rtyalenar e

repl aced w GRY et.eroatomchain is optionally
substi t ut e(fSrE’lo @ﬁ%éﬁé%‘%e@o%&@& ué‘%ﬁg"?&ﬁ’g‘& ed from | ower alkyl,
| ower aI koxy, | ower t hi oal koxy, O(CHZ) 0- 2CF3, hal ogen, nitro, .cyano, =0,
=S, -OH, (flé:3 gclz QD2C1- al k -NH2, - NHCL- C6 al kyl

_CONR R, o - (B SYRap yT’\z mﬂ’&?‘ésa??“dé 8 Ereupaflitein Atlde Soemhered A kyl |
~akenyy, al npYd formed.| TyMEaliyabReYnitR IR N GIpedGn paign @ 4 to 7 nenber ring. 25

or

When a bond is represented by a line such as “~- this is meant to represent
that the bond may be absent or present provided thﬁt the resultant compound is stable
and of satisfactory valency.

15
The term “patient” means all mammals including humans. Examples of

patients include humans, cows, dogs, cats, goats, sheep, pigs, and rabbits.

A “therapeutically effective amount™ is an amount of a compound of the -
20 present invention that when administered to a patient ameliorates a symptom of
dyslipidemia, non-insulin dependent diabetes mellitus, obesity, hypergtycemia,
hypercholesteremia, hyperlipidemia, atherosclerosis, hypertriglyceridemia,
hyperinsulinemia, glucose disorders associated with circulating glucocorticoids,
growth hormone, catecholamines, glucagon, or parathyroid hormone. Additionally, a
25 “therapeutically effective amount” is an amount of a compound of the present
invention that when administered to a patient ameliorates a symptom of an eating

disorder, suppresses appetite, or modulates leptin levels.




‘The term "heteroal kyl ene” as used herein, refers to an; allkylene radical

as defined above that includes one or nore heteroatons such as oxygen,
sul fur, or nitrogen (with val ence conpleted by hydrogen or oxygen) in the

-car bon chwaowoasseieer m nati ng the carbon chain. WO 03/084916 PCT/1B03/01121

-18 The terns "lower " and "l ower thioal koxy" as used her ePQTiRB@IRI 5 0
al kyl or S-alkyl of froml to 6 carbon atons as defined above for "I ower
al kyl." 5 The term "cycl oal kenyl " neans a cycl oal kyl group havi ng one or
nore carbon-carbon doubl e. Exanple includes cycl obutene, cycl opentene,
cycl ohexene, cycl oheptene, cycl obutadi ene, cycl opentadi ene, and the |ike.
The synbol nmeans a bond to a group whergigh a 4 to .8 nenbered 10 ring is
formed. Typically this synbol will appear in pairs. Wen a bond is
represented by a line such as "--" this is nmeant to represent that the
bond may be absentThenerpraghatndgeaickiiedctfidie daliersf@s i haaveniound i s
stable and of satisfactory valency. 15 The term "patient" neans all
mammal s i ncl Qaicn§I9TERMAENT eraanicbase orcid sidition salts of AempR¥ads ofthe presedws,  dogs,

cats, goats,i;§ _mggssagl@ég? b%%%?ﬁr%&in ﬁm“&ggé AR AL & do% aﬁ{jf ective anmount”

is an anmpbunt of a conpoun 0 present”invention that when
admi ni st er echurificatipavf tha compairide pdityesspaaslypicing the pudfje] ¢opipdend i its

-insul i dj | litus,.qbesity.. h | i a,
yper Chol ot SRS R APs eatleor i o anatis By Bl Brvaft g i e o,
hyperi nsul i femied. Repreaneidisskyifande He BRibibadieVydrociokias) saifhild

gl ucocorticoids, growth hornone, catechol am nes, glucagon, or parat hi/roi d
hor mone. Addisuifatiea Ptate, aeesate, oxplate aypiarpte.cl¢aey palfifitate; steasate, fanrate; baratean anount

of a. compou 'ﬂgnz%fatet, lmactd?é, %ﬁ@ﬂ%ats, tosylate, citrate, maleate, fumarate, succinate, tartrate,

naphihylate mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts, and

10 the like. These also include cations based on the alkali and alkaline earth metals, such
as sodium, lithium, potassium, calcium, magnesium, and the like, as well as nbn-toxic
ammonium, guaternary ammonium, and amine cations including, but not limited to
ammonium, tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, triethylamine, ethylamine, and the like. (See, for

15 example, Berge S.M., et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977,66:1-19,
which is incorporated herein by reference.) The free base form may be regenerated-
by contacting the sali form with a base. While the free base may|differ from the salt
form in terms of physical properties, such as solubility, the saits Iare equivalent to

their respective free bases for the purposes of the present invention.



« addition sa

invention that when adm nistered to a patient aneliorates a synptom of an
eating disorder, suppresses appetite, or nodulates leptin |evels. WO
03/ 084916 PCT/1B03/01121 -19 The term"a pharmaceutically acceptable salt"”
refers to t o ggive1y non- toxic, inorganic and organic base or acid
5% clgrrpot nds of the present invention. Thesep&ph il L€
prepared in situ during the final isotationand purification of the
conmpounds or by separately reacting the purified conpound in its 5 free
formw th a suitable organic or inorganic base or acid and isolating the
salt thus forned. Representative salts include the hydrobrom de,
hydrochl oride, sulfate, bisulfate, nitrate, acetate, oxalate, valerate,
ol eate, palmtate, stearate, laurate, borape, benzoate, |actate,
phosphate, tosylate, citrate, nmaleate, fumarate, succinate, tartrate,
napht hyl ate nesyl ate, gl ucoheptonate, |actobionate, and |auryl sul phonate
salts, - and 10 the like. These also include cations based on the al kali and

al kal i ne earth net diu .t hi poj.assi u al ci um
magnesi um and theﬁ%@ﬁggmﬂv\t@ﬁ% Iseggntﬁ'rbr‘}?p{'%@(?rg%%ﬁaﬁ#ﬁyﬁéﬁm%ﬁer nary

ammoni um and am ne cations including, but not limted to anmonium

t et ranet hyl ammoni um tetraet hyl anmmoni um net hyl am ne, - di net hyl am ne,
trimethyl amne, triethylamne, ethyl ani neo"angd,fie |ike. (See, for 15
exanple, Berge S .M, et at., "Phar maCﬁmti cal salts,” J. Phann. Sci., 1977;
66:1-19, which is incorporated herei NNy &eference.) The free base form
i nay be regenerated by contacting the B formwith a base. Wile the
free base may(differ fromthe salt fRt .tR? s of physical properties,
such as solubility, the salts are equivalgnt to their respective free
bases for the purposes of the present invention. 20 WO 03/084916

PCT/ 1803/ 01121
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-and pharmaceutically acceptable salts thereof, where:
x° and X' are independently absent, O, S, —CHa~, ~CH,~CH,—, ~CH=CH-, -
CH=CH-, -S(O);—, or -§(0)—;
10  Ar' and A are each independently unsubstituted or substitted aryl or
heteroaryl, provided that Ar' is not thiazolyl or oxazolyl; '

*--- is absent; or when present, ™--- is a saturated or unsaturated

" hydrocarbon chain which is substituted or unsubstituted, whereih said chain has from -

-~

’
1

o L,

LY

1104 atoms so that - , Ar', X!, (CH);, and Ar?, together form a five to eight

15 membered ring;




-20 Conmpounds of the present invention are described by Fornula |I:. OC CO2H
RBR R4 R X~ | (IH2)4 rt VI x1 CH?Jr Are 5 I -and pharmaceutically
acceptabl e salts.thereof, where: X and X' are independently absent, O,.S,
CCHz-, WEHBOBYS  CHECH, - CHECH-, -S(0)2-, or -S(O MCTAsesend: Are are
each mdependently unsubstitut ed or substituted aryl or heteroaryl,

provided that Ar' is not thiazolyl or oxazolyl; is absent; or when present,
is a saturated or unsaturated hydrocarbon chain which is substituted or
unsubstituted, wherein said chain has from | to 4 atons so that -- , Ar',

X (CH2),, and Arz, together forma five to eight 15 nenbered ring, WO
03/ 084916 PCT/1803/01121 -21 R and RY are selected from hydr ogen, | ower
al kyl, I ower al koxy, - haloal kyl; O (CH2)nCF3, hal ogen, nitro, cyano, -OCH,

- SH, ) CFBA’ - SO QPRI are SUQRALH hydrogen lower alkyl, lower alkoxy, " haloalkyl,-
O-(CH2)CFs, halogen, nitro, cyano, -.OH, -SH, -CF;, -5(O)palkyl, S(O)paryl, -
(CH2)mOR’, ~(CH2)NRR", -COR®, -CO,R®, or -NR°R’, or together with the atoms
1w which' they are attached form a five t0 eight member ring;

5 R? and R* are selected from hydrogen,.lower alkyl, lower alkoxy, haloalkyl,-
O-(CH2)xCFs, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)palliyl S(O)paryl, -
(CH2)wOR’, -(CH2)uNR’R’, -COR®, -CO,H, ~COR’, or -NR°R’;

provided that at least one of R;-R, is H, lower alkyl, ]ow?r alkoxy, haloalkyl,-
0-(CH.)CFs, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)Palkyl S(O)paryl, -
10 (CH2)mOR’, <(CH2)xNR°R’, or NR°R’;
R’ is hydrogen, alkyl, alkenyl, alkynyl, or ary};
RSand R” are each independem]y hydrogen, alkyl, alkenyl, alkynyl, ;COalkyl,
-COaryl, cycioalkyl, -COqalkyl, -CO-aryl, or R® and R together with the atoﬁs to

which they are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms;

15 mis0to5;
. pis0, 1, 0r2;
qis 0 ¢o 6; and
risOto6.
a0 In compounds of Formula I, R', R% R?, and R* are prefeiably selected from

hydrogen, alky}, or alkoxy. More preferably, R*and R* are hydfpgen; and R! and R*
are atkyl or alkoxy. In a particularly prefefred embodiment of Formula I, R? and R®
are hydrogen; R' is alkyl; and R is alkoxy. Preferred alkoxy iné]ude methoxy,
ethoxy, iSOPropoxy, n-propoxy, t-butoxy, n-butoxy, or isobutox'y. Similarly,

25 preferred alkyl include methyl, ethyl, isépropyl, n-propyl, i-butyl, n-butyl, or isobutyi.
Tn 2 most preferred embodiment of Formula L, q is 1, Ar’ is phenyl, X' is absent, r is

0, V' is absent, and Ar” is 4-trifluoromethylpheny).




(CH2) nORS, -(CH2),,,NR6R7, -COR5, -CO2R5, or-NR6R7, or together with the
atons to which they are attached forma five to eight nenber ring; 5 R3
and R4 are selected from hydrogen, |ower al kyl, |ower al koxy, haloal kyl;
O (CH2) nCP*80 osves0gen, nitro, cyano, -OH, -SH, -CF3, -S(O) Pal I§y1, S(O) Paryl,
611 ~1 (CH2) mOR5, - (CH2)kNR6R7, -COBS, -CO2H, -CO2R5, or - METABBYPHAY t hat
at least one of R-R4 is H Iower alkyl, |ower alkoxy, haloallyl,-

O (CH2) zCF3, hal ogen, nitro, cyano, -OH, -SH, -CF3, -S(Opal kyl, S(Oparyl,
10 (CH2) mMORs, - (CH2) M\NR6R7, or NR6R2; R5 is hydrogen, alkyl, alkenyl, ‘
al kynyl, or aryl; R6 and R7 are each indeg_:ndently hydr ogen, al kyl,

al kenyl, al kynyl, -COQalkyl, CQaryl, cyck&al kyl, -CQRal kyl, -CRaryl, or R6
and R7 together with the atonms to which they are attached forma 4 to 7
menbered ring having | to 3 heteroatoms;. 15 misOto5; pis 0, 1, or 2; qis
O0to6; and risQo6. 20 In conpounds,of Formulal, R, R2, R3, and R4 are
preferably selected from hydrogen, ajkyl, or al koxy. Mre preferably, R2
and R3 are hydr"pgen;'and R and R4 ‘@are al kyl or alkoxy. In a particularly
preferred enbodi nent of Fornula I, RZand R3 are hydrogen; R is alkyl;
and R4 is al koxy. IpeempeyndgofFammiak ncl Ude inprefessbly (CEDhwhereinit sobraohoxy,

n- pr opoxy, t-butoxy, n-putoxy, or isobutoxy. Simlarly, 25 preferred alkyl

i nclude nmethyl, ethyl, s isopropyl, n-propyl, t-butyl, n-butyl, or isobutyl.

In a nost preferred efbodi nent of Formula I, qis 1, Ar' is phenyl, X is
absent, r is 0, V is\absent, and Arz is 4-trifluoronethylphenyl. O
03/ 084916 N '

Additionally,  “--- is optionally substituted with at least one substituent, wherein
the substituent include but are not limited to lower alkyl, lower alkoxy, lower -
thioatkoxy, -O(CHz)eCF;, halogen, nitro, cyano, =0, =S, -OH, -SH, -CF;, -OCF;,
5 -CO:H, -CO.C;-Cq 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.

In a preferred embodiment of Formula I, R! and R? are joined together to form
10 a five to eight member ring having Formula I, Such a ring inc!ludes, for example,
cycloalkyl, aryl, heterocycloalkyl, or a heteroaryl rings where gach such ring is

opti_ona]ly substitnted as described above.

0" CouH
RS
| 3 Yy
RrY e
XO
(?Hz)q
- I]\r1
\’;1 1
I‘\‘. (‘,EHZ)r
e AR
I

15 and pharmaceutically acceptable salts thereof, where:




PCT/1B03/ 01121 -22 In conpounds of Formula I, -- is preferably (CHk),
whereint is | to 4. $ Additionally, is optionally substituted with at

| east one substituent, wherein the substituent include but are not limted
to | owNO 63/684916 | ower al koxy, |ower ., thioal koxy, -Q CEZABOATER hal ogen,
nitro, cyano, =0, =S, -OH -SH -CF3, -OCF3, 5 -CO2H, -CO2C1l-C6 al kyl,
-NH2, -NHC1-C6 alkyl, -CONR R', or -N(C -C6al kyl)2 where R and R' are

i ndependent |y al kyl, akenyl, al kynyl, aryl, or joined together to forma 4
to 7 menber ring. In a preferred enbodi nent of Fornula I, R and R2 are
‘joined together to form 10 a five to aght menber ring haV| ng Formul a H.
Such a ring ind~udes, for exanple, ‘oal kyl, aryl, het erocycl oal kyl , or
a heteroaryl rings where Bach such r| ng i s optionally substituted as

'Cbi\rets cribed abo"ex"%gﬁz are iﬁgep%nagmly%ﬁsr%t,%,(sg—_@ﬁlg-, —(%J%Cﬁzl, Q@H::CH—, -~ (CH2)r
CH=CH~, -S(0);—, or -S(0)-;
Ar’ and Ar? are each independently unsubstituted or substituted aryl or
heteroaryl, provided that Ar' is not thiazoly! or oxazolyl;
Vi V1
5 “~-- is absent; or when present, “--- js a saturated or unsaturated

hydrocarbon chain which is substituted or unsubstituted, wherein said chain has from

1to 4 atoms so that - , Ar', X!, (CHy),, and Ar%, togetheritorm a five to eight
member ring; '

R? and R* are selected from hydrogen, lower alkyl, lower alkoxy, haloalkyl -

10 | O-(CH2)uCF3, halogen, nitro, cyano, -OH, -SH, -CF;,. —S(O),,aikyl, S(O)paryl, -

(CHp)uOR®, -(CH2)xNR®R’, -COR?, -CO,H, -COR’, or-NR°R’;

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

R®and R are each independently hydrogen, alkyl, alkeny}, alkynyl, -COalky},
-COaryl, cycloalkyl, -COaalkyl, -CO,aryl, -SO,alkyl, -SOary}, or RSand R” together

i5 with the atoms to which they are attached form a 4 to 7 membered ring having 1 to 3

heteroatoms;

0

T .
- is a saturated or unsaturated, substituted or unsubstituted hydrocarbon
chain or hydocarbon-heteroatom chain having from 3 to 6 atoms wherein the carbon

atom of position 2 is connected to the carbon atom of posmon q to form a five to

20 _ eight member ring;




"H 15 and pharmaceutically acceptable salts thereof, where: W 03/084916
PCT/1B03/01121 -23 X and X are independently absent, 0, S, .-CHz-, -

-CHr 1CH2-, -CH=CH, - CH=CH, -S(0)2-, or-S(O-; Art and Ar2 are each

I ndependemnfylgyosuassigst i tuted or substituted aryl or heteroaryl, provided,
that Ar' is not thiazolyl or oxazolyl; 5 -- .is absent; or wWEHigsesent, ---
IS a saturated or unsaturated hydrocar bon chai n whi ch I S substituted or
unsubstituted, wherein said chain has from | to 4 atons so that ' --- |,
Ar', X, (CH2)r, and Are, togethetitoptn a five to eight nmenber ring, R3

and R4 are selected from hydrogen, |ower al kyI Lowe; al koxy, hal oal kyl,

10 O (CH2) nCF3, hal ogen, nitro, cyano, C% CF3 -S(O) pal kyl ,
S(O paryl, - (CH2)nORS, - (CH2)n\NR6R7, 5, - COZRS, or -NRR?; R5 is
hydr ogen, al kyl, al kenyl, al kynyl, or aryl; R6 and R7 are each -

I ndependent | y hydragedio 3l kyl , al kenyl , al kynyI - CQal kyl, .-CQaryl,
cycl oal kyl, -CQ2al kyl COZaryI -SOZaI kyl , -SOZaryI or R6 and R7 t oget her

15 with the atom;R’é Oip2ch they are attached forma 4 to 7 menbered ring
having 1, to 3° h ﬁg is a saturated or unsaturated, substituted or
unsubstltut ed hydrocar on chai n or hydocar bon- het er oat om chai n having from
3 to 6 atons wher eisOtofe carbon at om of position 2 is connected to the
carbon_atom of position to forma five to 20 eight nmenber ring; WO

03/ 084916 PCT/|B03/ 01121
4 | |
Preferably, N is ~CH,CH2C0-0-, -CHz-CH,-0-CO-, -GH,-CHz-CH,-CHs-,

-HC=CH-HC=CH-, -N=CH-HC=CH-, -HC=N-HC=CH-, -HC=CH-N=CH-, -
HC=CH-HC=N-, -CH,-CH,-CH3-, ~CH,-CH,-0-CH,-, -CHg-O—(_::Hg-CHz-, -CHs-
HC=CH-CHy-, -CH;-HC=CH-, ~CH;CHy-N R*-CH;-, -COCH=CH-O-, -O-CH=CH-

10 CO-, -CH=CH-NR*., -NR*-CH=CH-, -CH=CH-CH,-, -CH,-CH,-NR*-, -NR*-CH,-
CH;-, -O-CHz-CHz-, -CHz-CHy-O-, -CHz-CH,.CO-, -CHp-CO-CH,., -CO-CHy-CHy-,
-CHy-CHz-CHz-CO-, -CO-CHa-CH,-CHy-, -CHz-CO-CHy-CHa-, ~CHp-CHy-CO-CH,
-CHy-CHz-CH-NR*, -NR*-CH;-CH,-CH;-, -O-CH,-CH,-CH;-, -CHy-CH~CH;-O-,
-CO-NR*CH,-CHj-, NR*CO-CH;-CHa-, -CHy-CH; NR*-CO-, or —CH,-CH,-CO-

15 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 iabel “2” in Formula L

e

T'l
In the present embodiment, . is optionally substituted with 1 or more
20 . substituents selected from the group consisting of lower alkyl, lc}wer alkoxy, lower
thioalkoxy, -O(CHz),.sCF, halogen, nitro, cyano, =0, =S, -OH, -éH, -CF,, -CO.H,

-C0,C,-C; alkyl, -NH,, -NHC,-C, alkyl, -OCH,0-, and -N(C,-Calkyl),.

In compounds of Formula H, R®, and R* are preferabiy selected from

A

T‘
25 hydrogen, alkyl, or alkoxy. Mqre preferably, R3 and R* are hydrogen; and \ isa



-24 msOto5; p-is O0Oto2; gis O0Oto 6, and riso6. 5 Preferably, is
-CH2CH2CO- O, -CH2-CH2-0-CO-, -CH2-CHZ-CHZ-CH, -, -HC=CH HC=CH,

- N=CH HC=CH, - HC=N- HC=CH-, -HC=CH N=CH, - HC=CH HC--N-, -CH2- CH- CHZ-

- CH2- CH2- Q,(%@ icCH2- O CH2- CHz-, -CH2- HC=CH CH2-, - CH2-HC=CH , - CH2CH2- N
R4- CH2- , °., O CHECH 10 CO-, - CHECH NR4-. - NR4- CPETHBI3/01121

- CH=CH CH2-, - CH2- CH- NR4-, -NR4-CH2- CH2-, -O CH2-CH2-, -CH2-CHzZ-O,
-CHZ-CHZ.CO, - CHzZ- CO- CH2™ - CO- CH2- CH2-, - CH2- CHr CH2- CO-, - CO- CHr CH2- CH2-,
- CH2- CO- CH2- CH2-, -CH2-CH2- CO CH2, - CH2- CH2- CH2- NR4-, ~ NR4- CH2- CH2- CH2-,

- O CH2- CH2- CH2-, -CH2-CH2-CH2-O, CO NR4-CH2-CH2-, NR4CO- CHZ- CHz2-, .

- CH2- CH21VR4-CO-, or -CH2-CH2-CO 15 NR4-. It will be understood that t he

| eft-npst atom of these groups in attach@® to the atomlabeled "3" in
Formula | and the right-npost atom of these groups is attached to the atom
| abel " 2" |n For mu t he nt .enbodi nent, j s .optjionally
substitut ed; {aﬁu% or ulns?rtﬂfaécdzﬂnwﬁg‘ﬁeﬁﬁ‘éﬁlﬁ’%a@% chaindigving #5’ L)

consi sting Oivhhmfhcaﬂah*)tlm atélﬂ\@ﬂ? boﬁl&%ﬁ’coﬁ&%ﬂ to i b%bﬂfﬂ&h ofj %%@% 5CF3,
hal ogen, nitro, ano, OH, C02C1 86 - NH2,
-NHC, - C6 al k rmagx}@@'g Idﬁ@!ﬂbw(rmgﬁwaasl@ﬂy\;@pemﬂ qwmj@lmmlsmcgt IFarmm:ta H,

R3, and R4 r%fafe%ge%%?k,ﬁ%ﬁ%f%hggr I ggngf A dls%gﬁﬁ%ﬁscﬁ ko v QY arBlkOxy-

Mor e prefer 1y, are
| 5 “and Ar’ is 4-mﬂuoromethy]phcnyl

Also in this embodiment, . “--- js preferably (CHa), wherein tis 1 to 4.

—
-

’
‘1
1
v
1
LY
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Additionally,  -~- is optionally substituted with at least one substitnent, wherein
- the substituent inciude but are not limited to lower alky!, fower ialkoxy, lower
10 thioalkoxy, -O(CHz)o2CFs, halogen, nitro, cyano, =0, =S, +OH, -SH, -CFs, -OCF;,
-CO:H, -CO,Cy~Cs alkyl, -NHz, -NHC;-Cs alkyl, ~CONR'R”,Jor -N(C;-Csalkyl),
where R’ and R” are independently alkyl, akenyl, alkynyl, aryl,jor joined together to

form a 4 to 7 member ring.

15 Examples of compounds of Formula I and Formula IT inciude

[4-(Biphenyl-4-ylmethylsulfanyl)-5-methoxy-2-methyl-phenoxyl-acetic acid;
[4-(Biphenyl-4-ylmethyisulfanyl)-2-methyl-phenoxyl-acetic acid;

20 [2-Methyl-4-(4"-trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-phenoxy]-
' acetic acid;

_ [5-Methoxy-2-methyl-4-(4'-irifluoromethyl-biphenyi-4-yimethyisnifanyl)-
‘phenoxyl-acetic acid;

[5-Methoxy-2-methyl-4-(2' 4" 6'-tnmethyl~b1pheny]—4-y]methylsu]fanyl)-
phenoxyl-acetic acid;



WD 03/084916 PCT/|1B03/01121 -25 saturated or unsaturated, unsubstituted
hydr ocarbon chain having from~ to 6 atons wherein the carbon at om of
position 2 is connected to the carboij atomof position 3 to forma five

-to ei ght wani@ssggng such as a cycl opentyl or cycloliexyl f’l}zﬁlﬁptglm%zax rmst‘

preferred enbodi rent of Forrmula Il, g is 1, Ar' is phenyl,

I, V' is absent, 5 and A? is 4-trifluoronethylphenyl. wi Also in thls
enbodi ment, --- is preferably (CH2)1 whereint is | to 4. Additionally, --
is optionally substituted with at | east one substituent, wherein the .
substituent include but are not limted to | ower alkyl, |ower i Ikoxy,

| ower 10 thioal koxy, -Q(CH2)o.2CF3, hal n, nitro, cyano, =0, =S, j9lj1,

-SH, -CF3, -OCF3, -C02H, -CRCl-C6 al kyT, -NH2, -NHC1-C6 al kyl,

-CONR R, jor -N(C, -C6al kyl)2 where R and R' are independently al kyI
akenyl, al kynyl, 6['4¥d47-Cﬂrord mm.svbr&@&ﬁ;l F,Shehgu-pmieanﬁsﬂfahﬂﬂz -FRtRr ring. 15
Exanpl es of g;p{f;w] Prmul a and Fornula™ 1l i'nclude
[ 4- (Bi phenyl -4-yl rrét hyI sulfanyl) 5 met hoxy- 2- et hyl - phenoxy] -aceti ¢ aci d;

(2 wet byt -2 (¢ 4 PO e R DR P ooy -

aceti c-aci d;

Lﬁe%icf chgt Imgt 2 4Z§lch}oro Llpﬁcny -ythrr]lgtlhy]su] anyﬂ}g mAefm%L)q—EEg%ih?El Fanyl)-
[ 5- Met hoxy- 2PRARORY. -HQPH(E:EC'M' -trinet hyl - bi phenyl -4-y' | met hyl sul fanyl ) -

phenoxy] acetic acid; WO 03/ 084916 PCT/ 1B03/ 111121
[S—Methoxy-Z -methyl-4-(3"-trifluoromethyl- blpheny]—4~ylmethylsulfanyl)

phenoxyJ-acetic acid;

[4-(4‘-Fluoro-biphcny]-4—y]methylsulfanyl)—S—methoxy—%-mcﬂzy]—phenoxy]-
acetic acid;

15
[5-Methoxy-2-methyl-4- (3'-mﬂuoromethoxy-b:phenyl-4 -ylméthylsulfanyl)-

phenoxy]-acetic acid;
. [7-(4-Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-indan-4-yloxy}-acetic
20 acid; !
[4-(4-Benzyloxy-benzylsulfanyl)-2-methyl-phenoxy]-acetic acid;

{ 5-Methoxy-2-methyl-4-[4-(4-trifluoromethy}- benzyioxy)-benzylsulfany]]-
25 phenoxy }-acetic acid,;

- {2-Methyl-4-[4-(4-trifluoromethyl-benzyloxy)-benzylsulfanylj-phenoxy}-
acetic acid;

30 [5-Methoxy-2-methyl-4-(3-triflucromethoxy-biphenyl-3-ylmethylsulfanyl)-
phenoxy]-acetic acid;

[4-(9H-Fluoren-2-ylmethylsulfanyl-2-methyl-phenoxyi-acetic acid;

35 {{5-Methoxy-2-methyl-4-[4-(5-trif luoromethyl-pyridini2-yl)-benzylsulfanyl)-
phenoxy }-acetic acid;

{5-Methoxy-2-methyl-4-[6- (4-tr1ﬂuoromethyl-phenyl)—pyndm-d-
ylmethylsulfanyl}-phenoxy }-acetic acid;
40
' [5- Chloro-2—methy]-4-(4'—tnﬂuoromethy]-b1phenyl-4-ylmethy]sulfanyl)-
phenoxyj-acetic acid;



-26 [4-(4'-Chloro-3' -trifluoromethyl-bi phenyl -4-yl net hyl sul fanyl) - 2-net hyl -
phenoxy] - aceti c aci d; : :
[4-(2',4" -Dichloro-bi phenyl - 4-yl met hyl sul f anyl ) - 5- met hoxy-2-nmet hyl - 5
phenoxy] - aWé€xd3¢8smicd; o
[ 4-(3', 4" -Dichloro-bi phenyl - 4-yl met hyl sul f anyl ) - 5- net hoxy- ZGEHHj01121
phenoxy)-acetic acid; 10

[ 5- Met hoxy- 2-net hyl -4- (3" -trifl uoronethyl - bi phenyl - 4-yl met hyl sul fanyl ) -
phenoxy] - acetic aci d; .

[ 4- (4" - Fl uoro-bi phenyl - 4-yl nmet hyl sul fanyl ) - 5- met hoxy- 2- nmet hyl - phenoxy] -
acetic acid; 15

27
- [ 5- Met hoxy-2-met hyl -4- (3" -trifl uoromet hoxy-bi phenyl - 4-yl net Nyl sul fanyl) -
phenoxyl -acetic acid; .

[ 7- (4" - Tri f | uor onf3-Methdxiyphé&tytiflubrymahyiRyplsuly -aginehylsudtanyld-phitrmoxy] - aceti c

acid; [4-(4-RBenewtidxy- benzyl sul fanyl)-2- et hyl - phenoxy] -acetic acid; {

5- Met hoxy- 2- net hyl -4-[4-(4-trifluoronethyl -benzyl oxy) - benzyl sul fanyl]- 25

phenoxy}-aceti ¢ agd Hiethyl-d-[2-(4-tri thy}-bi -4-yl)-ethylsnlfanyl}-phenoxy} -
{2- Met byl - 44%%6( é({;gr 1 Iyuor[orr(et hy ‘iol;%ﬂ%y?' oé%e-nglengles% Sfuafrzllwq P]f)%]g}ﬁyo)xy }-
acetic”acid; '

Vet noxy: 2ot 1l 3,1 L L 0P R B EBhe S TSRkt Y )

- - phenoxy] -acetic &l

[ 4- (9H: FI uoPBERFNratEih3dul f anyl - 2- met hyl - phenoxy] - aceti ¢ ‘acid: 35 {
{5- Met hoxy- 2- net hyl - 4-[ 4- &S-t rifluoronethyl-pyridin; 2-yl)-benzylsulfanyl]-
phenoly} - aceti c deiethyl-4- 2—(4’-tnﬂuoromethy]—biphcnyl-4—y])—vinyl1-phen0xy}~acetic

acid;
{2-Methyl-4-[2-(4"-trifluoromethyl-biphenyl-4-yl)-ethyl ’]-phenoxy }-acetic
acid; '
- 15
{7-[4-(5-Trifluoromethyl-pyridin-2-yl)-benzylsulfanyl}-indan-4-yloxy }-acetic
acid; -
{5-Methyl-7-[4-(5-trifleoromethyl-pyridin-2-yl)-benzylsulfanyl}-indan-4
20 7 yloxy}-acetic acid; '
[5-Methyl-7-(4'-trifluoromethyl-biphenyl-4-yimethylsulfanyl)-indan-4-yloxy}-
acetic acid;
25 (4-{4-[2-(3-Fluoro-phenyl)-vinyl}-benzylsuifanyl }-5-methoxy-2-methyl-
. phenoxy)-acetic acid;
{2—Methy]-4—[4-.(5-niﬂuoromethyl-pyridin—2-y!)—benziylgulfanyl]-phenoxy}-
acetic acid; ) ’
30 -
| {4-[4-(2,4-Difluoro-benzyloxy)-benzylsulfanyl)-2-methyl-phenoxy}-acetic
acid; ’
{4-[4-(2,4-Dichioro-benzyloxy)-benzylsulfanyl}-2-methyl-phenoxy}-acetic
35 acid;
{4-[4-(4-Methoxy-benzyloxy)-benzylsulfanyl]-2-methyl-phenoxy}-acetic
acid; ,
40 {4-[4-(4-teri-Butyl-benzyloxy)-benzylsulfanyl]-2-methyl-phenoxy}-acetic
acid; .

{2-Methyl-4-[4-(4-trifluoromethoxy-benzyloxy)-benzylsulfanyl}-phenoxy}-
acetic acid;



{ 5-N®thoxy-2-nethy|-4-[6-(4-triffuoronethyl-phenyl)-pyridin-3-

yl met hyl sul f anyl | - phenoxy}-acetic acid; 40 )

[ 5- Chl oro-2-net hyl -4- (4" -trifluoronethyl -bi phenyl - 4-yl net hyl sul fanyl ) -.
phenoxyl pwaseissQorci d; WO 03/ 084916 PCT/ 1B03/ 01121 27 PCTB03/61121

[ 3- Met hoxy-4-(4'-trifluoronethyl-bi phenyl -4- ylnethylsulfanyls p enoxy]-
acetic acid; { 2-Methyl-4-12-(4'-tri fluoronethyl-bi phenyl -4-yl)-ethyl
sul fanyl]-phenoxy } - 5 acetic acid; {

- 5-Met hoxy-2-nmethyl -4-[2-(4'-trifluoronethyl -bi phenyl-yl)-ethyl sulfanyl]-
phenoxy)-acetic acid; 10 { '
2-Met hyl -4-[2-(4'-trifluoronethyl -bi pheny$~ 4-yl)-vinyl]-phenoxy }-acetic
acid; { 2-Methyl-4-[2-(4"-trifluoromethyl-biphenyl-4-yi)-ethyl)-phenoxy
}-acetic acid; 15 {

7-1 4- 5Tr|fluoro |d|n -benzyl sul fanyl]-i ndan=4-yl o
}- Eice'gl c acid: nFé Nfé: [4—(5~mﬂuoror21ethyl-py¥1d1nc-2 -yl}- \b/en]Z){lsulfanyl]—ch%oma%li-s-

5- Met hyl - 7- [M?Bl)r@qef‘FG@ﬂonet hyl - pyri di n- 2-yl ) - benzyl sul fanyl ] -i ndan=4- 20
yl oxy}-acetic acid;
[5-Met gyl -7-(4" -t r{|5f-(l3hi0m32mldtiw14ﬂ4ﬁﬁ@n®ﬂormngthyfmymmbb‘f)dnytylsulfmhgrl]-4 'yl oxy]
- .acetic aci gheixy(ctds 4cd;( 3- Fl uor o- phenyl ) - vi nyl ) - benzyl sul f anyl
} - 5- net hoxy- 2- net hyl -
[5-hydroxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-4-ylmethylsulfan yl)-
phenoxyJ-acetic acid;

10
[5-Methoxy*Z-methyl-4—(3-methyl-4'-tnﬂuoromethyl-blpheny1-4-

y]methy]sulfan yl)-phenoxyl-acetic acid;

{ 7-[4—(4—mﬂuoromeﬂ1y]-benzy])-benzy]su]fany]]—indan—4~y!oxy'} -acetic acid;

15
{4-[5-(4-Chloro-phenyl)-isoxazol- 3-ylmethylsulfanyl] 5-methoxy-2-methyl-

phenoxy }-acetic acid;

{2-Methyl-4-[5- (4-mﬂuommethy]-phenyl)-;soxazol—3-ylmcthylsu]fan yil-
20 phenoxy }-acetic acid;

{5-Methoxy-2-methyl-4-[5- (4-mﬂuoromethyl-phenyl)—:soxazol-3-
. yimethylsulfanyl]-phenoxy }-acetic acid;

25 {7-{5-(4-Trifluoromethyl-phenyl)-isoxazol- 3-ylmethylsulfanyl]-mdan~4-
yloxy}-acetic acid; ,

{2-Methyl-4-[3~(4-trifluoromethyl-phenyl)-isoxazol-5-ylmethylsulfanyl}-
phenoxy }-acetic acid;

30 ‘
{5-Methoxy-2-methyl-4-{3-(4-trifluoromethyl-phenyl)-isoxazol-5-

ylmethylsulfanyil-phenoxy}-acetic acid;

[2-Methyl-4-(4-phenoxy-benzylsulfanyl)-phenoxy]-acetic acid;

35
{7-(4*-Trifluoromethyl-biphenyl-3-yimethylsuifanyl)-indan-4-yloxyJ-acetic

acid;

[5-Methoxy-2-methyl-4-(4-trifluoromethyl- b:phenyl-3—y1methylsu1fany1)_
40 phenoxy]-acetic acid;

[5- Metl10xy—2—methy]-4.(4'-tnﬂuoromethyl blphenyl#ylmethanesulfonyl)—
phenoxyl-acetic acid;



phenoxy)-acetic acid; { :

2-Met hyl -4-14-(5-trifluoronethyl-pyridin-2-yl)-benzyl su] fany]) - phenoxy} -
acetic acid; 30 {. '

4-[4-(2, 4- \Qbfol_z}dﬁ’b% enzyl oxy) - benzyl sul f anyl ] - 2- met hyl - phenoxy }-acetic:

aci d, PCT/IB03/01121

{4- [4 (2, 4-Di chl oro- benzyl oxy) - benzyl sul f anyl ] - 2- net hyl - phenoxy}-acetic 35
acid; { 4-[4-(4-Methoxy-benzyl oxy)-benzyl sul fanyl]-2-met hyl - phenoxy}-acetic
acid; 40 '
{4-[4-(4-tert-Butyl -benzyl oxy) - benzyl sul fanyl ] -2- nmet hyI - phenoxy} - acetic -
acid; {

. 2-Methyl -4-[4-(4-trifluoronethoxy- benzy128xy) benzyl sul fanyl ) - phenoxy }-
acetic acid; WO 03/084916 PCT/ 1B03/01121 -28 {

6- Net hy! -8 [ 4- ( SyL i Mar OURLN e AV Eilds b}pﬂaﬁy%}mmm%mﬂylfhfOma“ >

yI-oxy}-acetl aC|
? Z?CIPS trifluoronethyl-pyridin-2-yl)-benzylsul fanyl]-

{5- Chl or o- 2P
phenoxyJ- acetlc
[ 5- hydr oxy- 2-'net k’mi’y{‘ﬂ?'(“f‘F’ﬂFPi?HFGMtWCHb“‘bWYISEIfW%Ph?ﬂoélﬂ 18Hg 1 ) -
~ phenody] - acéiflc aci d 10
[ 5- Met hoxy- 2- net h%/ 3-nmethyl -4'-trifluoronet h%/l - bi phenyl -
yl met hyl sul f anyl § -ﬁhé‘h sifinorgmethiyd-pyoidin-2-yl)-benzylsu fanyl]-mdan-4-yloxy}-aceuc
{7-[4-(4-tradd;uor omet hyl - benzyl ) - benzyl sul f anyl J-i ndan- 4-yl.oxy} - acetic
aci d; '
10 (5-Methoxy-2~methyl-4-{ 2-[ 1-(4-triflucromethyl- benzyl)-lH-mdol -3-yi]-
ethylsulfanyl}-phenoxy)-acetic acid;

[7-(4'-Tn'ﬂuoromethyl-biphenyl-2-y]methylsulfanyl)—ind.';m-4~yloxy]-,acetic

acid;
15
{S-Memoxy—2~methyl-4-[9—(4-tnﬂuoromethy1 benzyioxy)—benzylsulfanyl]—
phenoxy}-acetic acid;
{4-[4-(4-Fluoro-benzyloxy)-benzylsulfanyl}-2-methyl-phenoxy} -ace;tic -acid;
20
{4-[4-(4-Chloro-benzyloxy)-benzylsuifanyl]-2-methyl-phenoxy }-acetic acid;
4-[4-(2,5-Dichloro-benzyloxy)-benzylsulfanyl}-2-methyl-phenoxy }-acetic
: acid; . :
25 - : 7 .
{2-Methyl-4-[4-(pyridine-2-ylmethoxy)-benzylsulfanyl}-phenoxy}-acetic
acid;
{5-Chloro-2-methyl-4-[4-(4-trifluoromethyl-benzyloxy)-benzylsulfanyl]-
30 - phenoxy)-acetic acid; ’
{7-[4~(2,4—Dich10‘ro-bcnzyloxy)—benzylsulfanyl]—indan-%—yloxy]—acetic acid;
{7-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyllindan-4-yloxy}-acetic
35 acid; i '
{5-Methyl-7-[4-(4-trifluoromethyl- benzy]oxy)—benzy]suifanyl]-mdan-4—
yloxy}-acenc acid;
40 {7—[4-(4-Fluoromethyl-benzyloxy)-benzylsulfanyl]-indan~4—y_loxy}-acet:ic

acid;

{ 7-{4—(2_,4—Diﬂuoro-benzy] oxy)-benzylsulfanyl}-indan-4-yloxy }-acetic acid;



15 {4-[5- (4- Chl oro- phenyl ) -i soxazol - 3-yl net hyl sul f anyl ] - 5- met hoxy- 2- net hyl -
- phenoxy}-acetic acid; { . :
2-Methyl -4-[5-(4-trifluoromnethyl-phenyl)-isoxazol -3-yl nmet hyl sul fanyl) -

phenoxy}wa%k;ﬁma&id: { .
5- Met hoxy- 2- et hyl - 4- [ 5- (4-tri f | uor onet hyl - phenyl ) asoxazol RE/IBI3/01121

yl met hyl sul f anyl ] - phenoxy}-acetic acid; 25

{7-[5-(4-Trifluoronethyl - phenyl)-lsoxazol 3- ylnethylsulfanyl]-lndan 4-
yl oxy}-acetic acid; {

2- Met hyl - 4-[ 3- (4- trifIuoronethyl-phenyl)-isoxazoI-S-yInethylsulfanyL]-
- phenoxy}-acetic acid; 30 { )

5- Met hoxy- 2- net hyl -4-[ 3- (4- trlfluoronethy?-phenyl)-i SOX azol-5-

yl met hyl sul f anyl ] - phenoxy} - aceti c aci d;

[ 2- Met hyl - 4- (4- phe DRABALM L
[7-(4"-Trifluor orreﬁ:ﬁl( bi phertsl eﬁ%??ﬂ%?ﬂﬁ?ﬁﬁﬁ%f}ﬁﬁnlﬁﬁlg%yﬂa?ug%}]d acetic

d;
e bt hoxy- 2- met nyl T (Metoxy-penayiony) benzylsultanindan oyl racetio acids 1 g0

phenoxy] - acetic agid, .
- [ 5- Met Roxy- 2- met h3'7Czﬂ-}%egzylﬂy—?qrggl;gmgﬂwdaﬂ4ﬁwgmﬁc¢mamﬂ, hanesul fonyl ) -
phenoxy] - aceti c ac c{ 84916 PCT/1B03/01121 o
[ 5- Met hoxy- 2- et h 74 ¢ ) CP'P1 palTemenRy iU Hdndan-4yk Kykepoeinadidi f i nyl ) -
{7-14-(2,5-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4-yloxy }-acetic acid;
10 : .
: { 7-[4-(3,4-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4-yloxy }-acetic acid;
{7-[4-(4-Chioro-3-trifluoromethyl-benzyloxy)-benzylsulfanyi]-indan-4-
yloxy }-acetic acid;

15
_ {7-[4-(4-Fluoro-3-trifluoromethyl- benzy]oxy)-bcnzylsulfanyl]-1ndan—4—
yloxy}-acetic acid;

{7-[4-(4-Trifluoromethoxy-benzyloxy)-benzylsulfanyl]-indan-4-yloxy }-acetic
20 acid;

{7-[4-(4- Fluoro-2—tnﬂu0romethyl-benzyloxy)—benzylsu!fany]]-1ndan-4-
.yloxy }-acetic acid; _

25 {7-[4-(3,5-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4-yloxy }-acetic acid;

{7-{4-Methoxy-3-(4-trifluoromethyl-benzyloxy)- benzylgulfany]]-mdan-ar-
yloxy }-acetic acid,

30 {7-[3-(4-Triflucromethyl-benzylox y)-benzylsu]fanyl]—ir;ndan-4-yloxy] -acetic
acid;

{ 7-[3-(4-Chloro-3-triflucromethyl-benzyloxy)-benzylsulfanyl}-indan-4-
yloxy }-acetic acid;

35
{7-[2-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl}-indan-4-yloxy}-acetic

acid;

{7-[3,5-Dich]oro-4-(4—triﬂuornmemyl-benzyloxy)-benzylsulfonyl]-indén-4-
40 yloxy }-acetic acid;

{8-f4-(: 4—Tnﬂuoromethyl-benzylox y)—benzylsulfanyl]—chroman«S-yloxy}-
acetic acid;



henoxy] _acetic aci d;

2-Propyl -4-(4'-trifluoronethyl-bi phenyl -4-yl net hyl sul fanyl ) - phenoxy] - aceti
5 acid; :

7-[ 3- ( 5- WO d3rosemenet hy] - pyri di n- 2-yl ) - benzyl sul fanyl ] -i ndan-.4- yl ox

)-acetic acid; 10 | ECTIIB(}.{W]]%/]

(5- Met hoxy-2-net hyl -4-{2-[]-(4-trifluoronethyl-benzyl)-]Hindol-3-yi]-

et hyl sul fanyl } - phenoxy) -aceti c aci d;

[7-(4'-Trifluoronethy]-bi phenyl - 2-yl met hyl sul fanyl ) -i ndan- 4-yl oxy] - acetic

acid; 15 {

5- Met hoxy- 2- et hyl - 4-[2-(4-trifluoronetBB¥t - benzyl oxy) - benzyl sul fanyl ] -

phenoxy}-acetic acid, :

{4-[4-(4-Fl uoro- benzyl oxy benzyl sul f anyl ] - 2- net hyl - phenoxy}-aceti c aci d;

20 {4-[4- (4-Chl orl@ fﬁy@wm%éﬂ néxlwné)rfgﬂn}xlgﬁmlﬂryhmme 9¥¥laceti c

acid;, 4- [4«‘1(1@053@]1,chl oro benzyl oxy) - benzyl sul f anyl | - 2- met hyl - phenoxy)

“acetic aci d; 25 {

- 2-Met hyl - 4-[ 4- (p){Br[&(ﬁé-ﬂc]ylbmibdmydp)&y}ab&my]salﬂufy&m}nkc]mth@qhmy}-}acaikEt ic
acid; § acid;

5- Chl or o- 2- et hyI 4-[4-(4-trifluoronethyl-benzyl oxy)-benzyl sul fanyl]- 30

phenoxy} - aceti c agi[4L(5-Trifluoromethyl-pyridine-2-yl)-benzylsulfanyll- -chroman-5-yloxy}-

17-14-(2, 4- Qg ? 5@, ©- benzyl oxy) - benzyl sul fanyl | -i ndan-i -yl oxy} - acet i C aC| d;

{ 7-[4-(4-Tri Iuororret hy] - benzyl oxy) - benzyl sul f anyl ]

s eyt -7 [gp oLt PR esrReRGh Semsesi e ARy et

{7-[3-(2,6-Dichloro-phenyl)-5-methyl-isoxazol-4-yimethylsulfanyl}-indan-4-
yloxy}-acetic acid;

p
[
c
(

15 : '
{ 7-[3-(4-Trifluoromethyl-phenyl }-isoxazol-5-ylmethylsulfanyl}-indan-4-
yloxy}-acetic acid;
_ {7‘[2*(4’-Tﬁﬂuoromethyl—biphcnyl—4—y1)—ethylsulfanyl],iindan-ét'-yloxy}-acetic
20 acid;
{ 7-(2-(4"-Trifluoromethyl-biphenyl-4-y1)-ethyl}-indan-4-yloxy }-acetic acid;
: {5-Methyl-7- [4-(5-tnf1uoromethy]-pyndln—2—yl)-benzylsulfanyl]-z 3-dihydro-
25 benzofuran~4-yloxy}-acet1c acid;
_ [8-(4 -Trifluoromethyl-biphenyl-4-yimethylsulfanyl)-chroman-5-yloxyl-acetic
acid; -
30 { 8-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl}-chroman-5-yloxy}-
acetic acid;
{4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsuifanyl}-2-methyl-phenoxy}-
acetic acid;
35
{ 7-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl}-indan-4-yloxy }-acetic
~ acid; .
{7-{3-(4-Chloro-phenyl)-isoxazol-5-ylmethylsulfanyl}-indan-4-yloxy }-acetic
40 acid; | ' |

{5-Chloro-2-methyl-4-[5-(4-trifluoromethyl-phenyl)-isoxazol-3-
ylmethylsulfanyl]-phenoxy }-acetic acid;



yl oxy}-—écet ic acid; 40
{7-[4-(4-Fluoronet hyl -benzyl oxy) - benzyl sul fanyl | -i ndan- 4-yl oxy}-acetic.
acid; {7-[4-(2,4-Difluoro-benzyl oxy)-benzyl sul fanyl]-i ndan-4-yl oxy}-acetic

acid; WO Oa/

(?%%&GPCT/ 1B03/ 01121 -30 o _ e
{7-14-(4-tert- - benzyl oxy) - benzyl sul fanyl j - i ndan- 4-yl oxpErag&idi§2.2C1 d;
{7-]4-(4- Met hoxy- benzyl oxy) - benzyl sul fanyl j -i ndan- 4-yl oxy}-acetic acid; 5
[ 7- (4- Benzyl oxy- benzyl sul fanyl ) -i ndan-4-yl oxyj -acetic aci d; :
{7-[4-(4-Chl oro-benzyl oxy) - benzyl sul fanyl ]-i ndan-4 yi 4xy}-acetic acid,
{7-14-(2,5-D chl oro-benzyl oxy) - benzyl sul fanyl ] -i ndan- 4-yl oxy}-aceti c acid;
10 {7-[4- (3, 4-Di chl oro-benzyl oxy) - benzyl suhf anyl ] - ndan- 4-yl oxy}-acetic

aci d;

{7-[4-(4-Chloro-3-trifluoronethyl -benzyl oxy) - benzyl sul fanyl ] --i ndan- 4-
yl oxy}-acetic aci d; 235-buryl-4-({4-[4-

{7-14-(4-Fl Uor (4

Sudroirelr ORI iy DR RO fpncRBK Ak R TRy ] - i ndan- 4-

yl oxy}-acetic acid;

{7-[4 (4-Ti | {1 Uor onps- iy BEBALb Ak RERFMeRIE B Shlzs AR Aeklodionls. acet

20 aci d;

{7-1 4'-(3- Fl uo’y&qxé'_}t-zrlﬁepf ﬁ%(ri;omet hyl - benzyl oxy) - benzyl sul f anyl ] -i ndan- 4-
yl oxy}-acetic acid

{7184 (3, 5- Di chl or dABRHAT ANy P Db risgrg -3 me s ang S 6.2et i ¢ aci o
T AN C%E’dﬂ'?@%&%@%ﬁﬁ?ﬁ%*%@ﬁf&%@-'benzy| $u?7‘1c angﬁl’)-i ﬁ;[jlat‘:l?lm |

{ 7-[4-Met hox{e

yl oxy}-acetic acid; 30 o
{7-[3- @8- Tri f | uor okt EnAutdenehjeredrit-Geeyape-syslopenpi)ibenzydlb H-4mjdagald~ acet i ¢
yimethylsulfanyl}-2-methyl-phenoxy)-acetic acid;

[4-(5~Biphcny]-4-y]-2-thiophen-2-yl-4,5-dihydro-oxazd]-4-ylmethylsulfanyl)-
| I

5-methoxy-2-methyl-phenoxy]}-acetic acid;

15

20

{4-[2-(4-Bromo-phenoxy)-ethylsuifanyl]-2,6-dimethyl-phenoxy}-acetic acid;
! .

[4-(3-{2-[4-(2-Diethyl amino-ethoxy)—phenyl]—bcnzinﬂcljazol«!-yl -

propylsulfanyl)-5-methoxy-2-methyl-phenoxy]-acetic acid;

' [4-(5-Biphenyl-4-yl-2-thiophen-2-yl-4,5-dihydro-oxazol-4-ylmethylsulfanyl)-

2-methyl-phenoxy]-acetic acid;

(4-{2-[3-(4-Fluoro-phenyl)-benzo[blthiophen-7-yll-ethylsulfanyl }-2-methyi-

25 _ phenoxy)-acetic acid;

{2-Methyi-4-{2-(5-phenyl-naphthalen- 1-yloxy)-ethyisulfanyl]-phenoxy)-

acetic acid;

.30

[2-Methyl-4-(3-phenoxy-benzylsnifanyl)-phenoxy}-acetic acid;

[2,5-Dimethyl-4-(5-p-tolyl-1,3,4-oxadiazol -Q—y]methylsfulfanyl)-phenoxy]-

acetic acid;

35

[2-Methyl-4—(4_—pyrazol-] -yl -bcnzylsulfany])—phenoxy]}ace'tic acid;

[2-Methyl-4-(5-methyl-3-phen yl’isoxazol-df-ylmethylsﬁlfanyl)-phenoxy]m

acetic acid;

40

{4-(Biphenyl-2-ytmethylsulfanyl)-2-methyl-phenoxyl-acetic acid;

{ 4—[5-(4-Chioro—phenyl)-isoxazol -3-ylmethylsuifanyl]-2-methyl-phenoxy }-

acetic acid;



acid; { '
7-[3-(4-Chloro-3-trifluoronethyl-benzyl oxy) - benzyl sul fanyl j -i ndan- 4-

yl oxy}-acetic acid; 35 {

7-12-(4- T“Kﬂhdﬁ#ﬂﬁethyl benzyl oxy) - benzyl sul fanyl j - i ndan- 45y +ﬂé%% cetlc
acid; { 7-[3,5-Dichloro-4-(4-trifluoronethyl-benzyl oxy) - benzy f
]-indan-4- 40 yloxy}-acetic acid; {

8-[4-(4-Trifluoromnethyl - benzyloxy)-benzylsulfanylj-chronan-S-onxy}- acetic
acid; WD 03/084 9 1 6 PCTIIB03/01121 -31 {

8-[3-(4-Trifluoronethyl -benzyl oxy) - benz IsulfanyIJ chr oman- 5- onxy) acetic
acid; 18-[4-(2,5-Di chl oro-benzyl oxy) - betvzyl sul f anyl | - chr oman- 5- yl oxy)
-acetic 5 acid; {

8 [4- (5 Tri f1uor piklehyh-a R ol IR 24 ¥k dai BN ¥ Rbth RO N RER-a2edld O3 -
{7-15-(2- ChPﬂ b phenyl)-lsoxazol 3- ylnethylsulfanyl]-lndan 4-yl oxy}-acetic

acid; (7-[3-(2,6; {1 yI) 5- et hyl -i_soxazol - f, t hyl

sul fanyl ] -i ndan- ]get}-axadlgo{ S-ylmethylsu} anyl]—2—methy]-
7-[3-@C4-Tri P‘P%@*b}ﬁﬁeﬂ‘g‘@@ henyl ) -i soxazol - 5-yl net hyl sul fanyl ] -i ndan- 4-
yl oxy}-acetic acid;

{7-[2-(4 -Tiifl lBr%ﬁmﬂﬂwI%Ml-Jvazmmﬂhphwﬂyl-amamdé yl oxy) - acet

i C
[4-(B1pheny]-°-ylmetbylsu]fanyl)-z 5- d:methyl-phenoxyf—acet:c acid;

10 {4-(4-Benzyloxy-benzylsulfanyl)-5,6,7,8-tetrahydro-naphthalen- ]-y]oxy]-
acetic acid;
[’4—(4-Benzy]oxy—benzy]sulfanyl)-2,6~dimethy]-phenoxy]-acetic acid,

P _ {4—(4—Benzy}oxy-benzy]su]fz;nyl)-?.,S-dimethyl-phenoxy]-acetic acid;
[4-(4-Benzyloxy-benzylsulfanyl)-2-methyl-phenoxy]-acetic acid;

20 [4-(4-Benzyloxy-benzylsulfanyl)-phenoxy}-acetic acid;
[4-(Biphenyl-4-ylmethylsulfanyl)-5,6,7,8-tetrahydro-naphthalen-1-yloxy}-

acetic acid;

25 [4—(Bipheny]-4-ylmethylsulfany])-2,6-dimethyl-phenoxyé[-acetic acid;
{+(Biphenyl—4—yimcthylsulfanyl)—2,5-dimethyl-phenq:,cylg-acctic acid;
[4-(Biphenyl-4-ylmethylsulfanyl)-phenoxy]-acetic acid;

30

{4-[3-(2-Flu0ro-phenoxy)-benzylsulfanyl]-2,6-dimethyl-:phenoxy}—acetic
acid; '

[4-(2-{4-[2-(3-Chloro-4-cyclohexyl-phenyl)-ethyl]-piperazin-1-yl}-
35 ~ ethylsulfanyl)-2-methyl-phenoxy]-acetic acid;

{5-Methoxy-2-methyl-4-(2-{4-[2-(3-phenyl-benzofuran-7-yl}-ethyi}-
piperazin-1-yl }-ethylsulfanyl)-phenoxyj-acetic acid;

40 {4-[2-(2,6-Diphenyl-piperidin-1 -yl)-ethylsulfanyl]-5-methoxy—2-methyl-
phenoxy }-acetic acid;

[2—Methyl~4—(2-{ 4-[2-(3-phenyl-benzofuran-7-yl)-ethyl}-piperazin-1-yl}-
ethylsulfanyl)-phenoxy]-acetic acid;



20_aéid; {7-12-(4"-Trifluoronethyl - bi phenyl -4-yl)-ethyl]-indan-4;

-yl oxy}-acetic acid; {5-Methyl-7-[4-(5-trifluoronethyl :
pyridin-2-yl)-benzyl sul fanyl]-2, 3-di hydro- 25 benzof uran-4-yl oxy)-acetjc
aci d; WO 03/084916 '

[ 8- (4" -Trifluoromethyl - bi phenyl - 4-yl met hyl sul f anyl ) - ehr omadB/BP¥AIR aceti ¢
acid; 30 ,

{8-[5-(4-Chl oro-phenyl)-isoxazol - 3-yl net hyl sul fanyl ] - chr oman-5-yl oxy} -
acetic acid; { 4-[5-(4-Chloro-phenyl)-i soxazol-3-ylm
- et hyl sul fanyl ] - 2- net hyl - phenoxy }- acetic acid; 35 {
7-[5-(4-Ch|oro-phenyl)-isoxazol-3-y|neth§Lsulfanyl]-indan-4-y|oxy)-acetic
acid; { 7-[3-(4-Cnhloro-phenyl)-isoxazol -5-yl nmet hyl sul fanyl ] -i ndan-4-yl oxy
}-acetic 40 acid; { ' , o
5-Ch|oro-2-nethy|-4-[5-(4-trif|uoronethyl-phenyl)-isoxgzoISS—

yl met hyl sul f anyl ] {hyenoebihesigpetaind-y MO R LA SRFTIRIMA Qb 21 - 32
2-[2-buty|-4-(_{4-[{4- ?‘?rifl%oﬁ)net hyl') phényr ] phenyl } A piiddAyY bkt

met hyl t hi o) pt@ioxyJacetic acid; {

6- met hyl - 8-[ 4- (4- '% | - -bepzyl - sul fanyl ] -chroman-5- 5
Jl oyl > acet| o aci%{.& hiL 000 s RERRIE 2RY HieRSP
4-[5-(#-trifluoronethyl-phenyl)-isoxazol - 3-yl met hyl sul fanyl]-5,6, 7, 8-

- tetrahydr o- napht hal en- 1- yl oxy) -acetic aci d;

y ‘ P 42 sugset of exenYlJ)lary compoun%s otd Formula I and Formula IT include
[4-(Biphenyl-4-ylmethylsuifanyl)-5-methoxy-2-methyl-phenoxyl-acetic acid;
[5-Methoxy-2-methyl-4-(4"-wiffuoromethyl-biphenyl-4-ylmethylsulfanyl)-

| phenox y]j-acetic acid;
10 , [4-(2'.4"-Dichloro-biphenyl-4-yImethylsulfanyl)-5-methox y-2-methyi-
phenoxyl-acetic acid; '
- {5-Methoxy-2-methyl-4-(3"-trifluoromethyl-biphenyl-4-yimethylsuifanyl)-
phenoxy]-acetic acid; | ' '
[4-(4'-Fluoro-biphenyl-4-ylmethylsulfanyl)-5-methoxy-2}methyl-phenoxy}-
15 -acetic acid;
[7-(4"-Triflucromethyl-biphenyl-4-ylmethylsuifanyl)-indan-4-yloxy]-acetic
acid; !
{5-Methoxy-2-methyl-4-[4-(4-trifluoromethyl-benzyloxy)-benzylsulfanyl]-
‘phenoxy }-acetic acid;
20 [5-Methoxy-2-methyl-4-(3'-trifluoromethoxy-biphenyl-3-ylmethylsulfanyl)-
phenoxy]-acetic acid;
{{5-Methoxy-2-methyl-4-[4-(5-trifluoromethyl-pyridin-2-yl)-benzylsulfanyi}-
phenoxy}-acetic acid;
{5-Methoxy-2-methyl-4-[6-(4-trifluoromethyl-phenyl)-pyridin-3-
25 -yimethylsulfanyl]-phenoxy}-acetic acid;
[3-Methoxy-4-(4-trifluoremethyl-biphenyl-4-ylmethylsulfanyl)-phenoxy}-
acetic acid; ‘
{5-Methox y-2-methyl-4—‘[2—(4’-t1-iﬂuoromethy}—biphéﬁy¥-4-yl)-ethylsulfany]]~

phenoxy }-acetic acid;



10 (4-{2-Butyl-5-chloro-1I-[4-(1-cyano-cyclopentyl)-benzyl]-IHim dazol -

yl met hyl sul f anyl ) - 2- net hyl - phenoxy) - aceti ¢ aci d;

[ 4- (5- Bi phenyl - 4-yl - 2-t hi ophen-2-y1-4, 5-di hydr o- oxazgl - 4-yl met hyl sul f anyl )

5- met hoxwQ@ezmdsng - phenoxy] -acetic acid; 15

{ 4-[ 2- (4- Br ono- phenoxy) - et hyl sul f any! ] - 2, 6- di net hyl - phenoX§T EE1R aci d;

[ 4-(3-(2-[4-(2-D et hyl am no- et hoxy) - phenyl] benzi m dazol -1 -yl }-

propyl sul f anyl ) - 5- net hoxy- 2- met hyl - phenoxy] -aceti c acid; 20

[ 4- (5- Bi phenyl - 4-y1- 2-t hi ophen- 2-y1-4, 5-di hydr o- oxazol - 4-yl net hyl sul fanyl) -

2- met hyl - phenoxy] - aceti c aci d;

(4-{2-[3-(4-Fl uoro-phenyl ) - benzo[bjthl affhen- 7- y1] - et hyl sul fanyl} 2- met hyI

25 phenoxy}acetic acid; { 2- Met hyl - 4-[ 2- (5- phenyl - napht hal en-

-yl oxy) - et hyl sui f an henoxy}- acetic acid; 30 '

[ 2- Met hyl - 4- ( 3- ph@nz/ﬁcl;" WP*P mfyBrvpyl}- mmb&liqnyh}céﬂnq;hmﬂmethyk

[ 2, 5- Di net hy] , 3, 4- oxadi azol - 2-yl net hyl sul f anyl ) - phenoxy] -
o REicedd

acetic acidP 4-pyrazol -1 -yl -benzyl sul fanyl ) - phenoxy] i acetic

acid; . [S-Methoxy—2-methyl-4-(3-methyl—4'-tnﬂuoromcthyl—blphenyl-cl»

[ 2- Met hyl - 5 rreifh | soxazol - 4-yl met hyl sul f anyl ) - phenoxy] -
~acetic aci d)’ E/fﬂ?yg)‘i&’ﬁ a‘iﬂ“ﬁé?’ﬁyl sul fanyl) - 2- net hyl - phenoxy] - aceti c

aci d; 4-[5-(4-Chloro-pheny] 1-3-ylmethylsulfanyl]-5-methoxy-2-

(4- [5 5(4 Chl or o- p{he[ny(l ) - I%ro);()aezng )i’s"")"}‘z"rret%i/“esﬁs%’aﬁ'ff‘f] o O)R‘yT mrﬁq]eynoxy }-

- aceti ¢ aci dphan©oxy3/a0gicatsl; PCT/ 1B
{5-Methoxy-2-methyl-4-[S-(4-trifluoromethyl-phenyl)-isoxazol-3-
yimethylsulfanyl]-phenoxy}-acetic acid;
{5-Methoxy-2-methyl-4—[3-(4-mﬂuoromethy1-phenyl)—1§oxazol~5—
| 10 ylmethy]sulfany]]—phenoxy}-acetlc acid;
{S-Methoxy—Z—methyl-4-(4'-mﬂuoromethyl-b1phenyl-3-y1methylsulfanyl)-
phenoxy]-acetic acid;
{7-{4-(4-Tn'ﬂuoromethy]~benzyloxy)-benzylsulfanyl]-inﬁan—4—yloxy}-acetic
acid;
15 {5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2-y1)-benzylsulfanyl}-2, 3-dihydro-
benzofuran-4-yjoxy }-acetic acid;
and pharmaceutically acceptable salts thereof.

Certain of the compounds of the present invention possess one or more chiral
20 centers and each center may exist in the R or S configuration. The present invention
includes all diastereomeric, enantiomeric, and epimeric forms as well as the
" appropriate mixtures thereof. Sterecisomers may be obtained, if desired, by methods
known in the art as, for example, the separation of stereoisomq by chiral
chromatographic columns. Additionally, the compounds of the present invention may
25 exist as geometric isomers. The present invention includes all cfis, trans, syn, anti,

entgegen (E), and zusammen (Z) isomers as well as the appropriate mixtures thereof,

In some sitwations, compounds may exist as tantomers. All tautomers are

included within Formulas I and H and are provided by this invention.



03/0] 121 -33 [2-Methyl-4-(5-p-tolyl-1,3,4-oxadi azol -2-yl net hyl sul f-anyl

) - phenoxy] - acetic aci d; . '

{4-[3-(4-Chl oro-phenyl)-1, 2, 4- oxadi azol - 5-yl net hyl sul fanyl ] -2-nmethyl - 5

phenoxy} - agetosfs.mgé d;

[ 2, 5- Di net hyl - 4- (4- pyrazol - | -yl - benzyl sul f anyl ) - phenbz' ) - af&{T71B0Hgi1a1

[ 4- (Bi phenyl - 2-yl met hyl sul f anyl ) - 2, 5- di et hyl - phenoxy] -acetic acid; 10

[ 4- (4- Benzyl oxy-benzyl sul fanyl)-5, 6, 7, 8-tetrahydro-naplithal en-1-yl oxy] -

acetic acid; [4-(4-Benzyl oxy-benzyl sul fanyl)-2, 6-di nmet hyl - phenoxy] - acetic

acid; 15 [4-(4-Benzyl oxy-benzyl sul fanyl) -2, 5-di net hyl - phenoxy] - acetic

. acid; [4-(4-Benzyl oxy-benzyl sul fanyl) - 2gget hyl - phenoxy] - acetic acid; 20

‘[ 4- (4- Benzyl oxy- benzyl sul f anyl ) - phenoxy) - aceti ¢ aci d;

[ 4- (Bi phenyl - 4-yl met hyl sul fanyl )-5,6,7, 8-tetrahydro-naphthal-en-I-yloxy]-

acetic acid; 25 :

[ 4- (Bi phenyl - 4-yl et hyl.sul f anyl ) - 2,.6- di et hyl : phenoxy] - aceti ¢ aci d;

L4~ (Bi phonyl - 4. y1 HBCAYHiGN PARYIHOEEE o Bienyk FBRBRG AP eittion Esqlyaied as

- [4-(Bi phenyl y4n\kweivard Feirhanith bnﬂhﬁe@ﬁwga&sééﬂa&!@s@lvdm 3lch as water,

- {4-[3-(2-Fl uoro-phenoxy) - benzyl sul fanyl] -2, 6- |nethylgkfhenoxy)-acet|c
acid; [ 4-(2- ¢thaal, put dh lise dngergral, Sieesrlyrted formy aye condigared equpealent knthe- y| ) -

35 ethyl sul f anylJaidr fARHEYor REGRBEL oPFE breer? fiviation.

The present invention includes all pharmaceutically accé:ptable, nonn-toxic
esters of the compounds of Formulae I and II. Such esters inc]ﬁde Cy-Cs alkyl esters
where the alkyl group is a straight or branched chain. Acceptable esters also include

10 Cs-C7 cycloalkyl esters as well as arylalkyl esters such as, but not limited to benzyl.
C-C, esters are preferred. Esters of the compounds of the present invention may be

‘prepared according to conventional methods.

The compounds of the present invention are suitable to be administered to a
15 patient for the treatment, control, or prevention of hypercholesteremia, dyslipidemia,
obesity, hyperglycemia, hypercholesteremia, atherosclerosis, hypertriglyceridemia,
and hyperinsulinemia. The compounds of the present invention are also suitable to be
administered to a patient for the supression of appetite and fnodfu]ation of leptin.
Accordingly, the compounds may be administered to a patie:ift alone or as part of a
20 composition that contains other components such as excipients,ailuents, and carriers,
all of which are well-known in the art. The compositions can bé administered to
humans and/or animals either orally, rectally, parenterally (intravenously,
intramuscularly, or subcutaneously), intracisternally, intravaginaily, intraperitoneally,
intravesically, locally (powders, ointments, or drops), or as a buccal or nasal spray.
25 _
Compositions suitable for parenteral injection may comprise physiologically
acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or
emulsions, and sterile powders for reconstitution into sterile injectable solutions or

dispersions. Examples of suitable agueous and nonaqueous carriers, diluents, solvents



[ 5- Met hoxy- 2- et hyl - 4- (2-{ 4-[2-(3-phenyl -benzofuran-7-yl)-ethyl]-

pi perazi n-]-yl }-ethyl sul fanyl)-phenoxy] -acetic acid; 40

{4-[2-(2, 6-Di phenyl - pi peiidin-1-yl)-ethylsul fanyl]-5-nethoxy-2-nethyl -
phenoxy} - age} da% gg(i

[ 2- Met hyl - (3 f t‘z (3- phenyl - benzof uran-7-yl ) - et hyl | - pi perewipdsdriyi} -

et hyl sul fanyl ) - phenoxy] -acetic acid; WO 0310 84 91 6 PCT/1B03/01121 -34 {

4-12- (2, 6- D phenyl -pi peridin-) -yl )- et hyl sul fanyl) - 2- net hyl - phenoxy)

~-acetic acid; and pharmaceutically acceptable salts thereof. 5 A subset

of exenpl ary conpounds of Fornula | and Fornula Il include _
[ 4- (Bi phenyl - 4-yl et hyl sul f anyl ) - 5- net hoxg 2- et hyl - phenoxy] - aceti ¢ aci d;
[ 5- Met hoxy- 2- met hyl - 4- (4' -tri f | uor omet hyB7bi phenyl - 4- yl et hyl sul f anyl ) -

phenoxy] -acetic acid; 10
- 5- met hoxy- 2- met hyl

4-(2',4'-Dic met.h
Lhegloxy] oot Bt chf?clgé PRRAY Wafk: %lhanol lyollls ropyle)neg}yco] pO]p’e{hy]cneg]ycoI

[ 5- et hoxy- 2- glycérgl, and Bhelike), shitubleaiR el bR 513 ot (RICHYL SHvd ') -

phenoxy] - acetic, .a

[4- (4 - Fl uor o8} IBWQEW{G oé{g@nlqwﬁmugw& qhgl p)ea& Hmphtﬁqadit‘v cm&é\mbmmﬁéaoxy 1- 15
acetic acid; forexample, by th f ey -
aci d { required paruc]e size in the case of dlspcrsmns and by the use of surfactan

-5- Met hoxy- 2-nmet hyl -4-[4-(4-trifluoronethyl -benzyl oxy) - benzyF’su[ fanyl] -

phenoxy} acetic acid;
These compositions may also contain adj ljuvants such as preserving, wemng

. emulsifying, and dispensing agents. Prevention of the action of mxcroorgamsms can
be ensvred by various antibacterial and antifun gal agents, for example, parabens,
.10 chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
isotonic agents, for example sugars, sodivm chloride, and the like. Prolonged |
abso:ptlon of the injectable pharmacentical form can be broy ght about by the use of

* agents delaying absorption, for example, aluminum monostearate and gelatin

15 Solid dosage forms for oral administration include capsuﬂes, tablets, pills,
powders, and granuies, In such solid dosage forms, the active compound 1s admixed
with at least one inert customary excipient (or carrier) such as sédium citrate or
dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose,
sucrose, glucose, mannitol, and silicic acid: (b) binders, as for example,

20 | carboxymethylcelinlose, alignates, gelatin, polyvinylpyrrolidone, sucrose, and acacia;
(c) humectants, as for example, gl ycerol; (d) disintegrating agents, as for example,
agar, calcium carbonate, potato or tapioca starch, alginic acid, certain complex
silicates, and sodium carbonate; (¢) solution retarders, as for example paraffin;

| (f) absorption accelerators, as for example, quaternary ammonium compounds;

25 . (g) wetting agents, as for example, cetyl alcohol and glycerol monostearate;

(h) adsorbents, as for example, kaolin and bentonite: and (i) lubricants, as for
example, talc, calcium stearate, magnesinm stearate, solid pg)}xéthylene glycols, -
sodium lauryl sulfate, or mixtures thereof. In the case of capsules, tablets, and pills,

the dosage forms may also comprise buffering agents.



"20 [5- Met hoxy-2-nethyl -4-(3'-trifluoronethoxy-bi phenyl - 3-yl nmet hyl sul fanyl ) -
phenoxy] -acetic acid; (f

5- Met hoxy- 2- net hyl -4-[ 4-(5-trifluoronethyl-pyridin-2-yl)-benzyl sul fanyl]-
phenoxy} VMR8¥ d; PCT/1B03/01121

{5Met hoxy- 2-nmet hyl -4-[6-(4-trifluoronethyl-phenyl)-pyridin-3- 25

yl met hyl sul f anyl ] - phenoxy) -aceti c aci d;

[ 3- Met hoxy-4- (4" -trifluoronethyl-bi phenyl - 4-yl et hyl sul fanyl ) - phenoxy] -
acetic acid; {

5- Met hoxy-2-nmet hyl -4-[2-(4"'-trifluoronmethyl - bi phenyl - 4-y1)-ethyl sul fanyl] -
phenoxy}-acetic acid; WO 03/084916 PCT/TB03/01121 -35 :
(4-{4-[2-(3-Fluoro-phenyl)-vinyl]-benzyl sul fanyl }-5-nmethoxy-2-nethyl-
phenoxy) - acetic aci d;

[ 5- Met hoxy- 2- net hyl - 4- (3-net hyl -4' -trifl uoronet hyl - bi phenyl - 4-

yl met hyl sul f anyl| )Sqlidenomppbitianeof xsipdiadtypsbmay also be employed as fillers in soft

4-[5-(4-Chl or p- -i.soxazal - 3.yl met hyl sul f anyl ] - 5- net{ hoxy- 2- net hyl -~

E)h e% oxy(/} - ac g{xﬁl 83%25@3’(1 %elatm capsnﬁes usu¥g suc[ta C)chpslents asr%ctlase or miik sugayr, as well Y

5- Met hoxy- 2aﬂﬁighyhoiécdl&&dgﬁtrﬂd‘lydtwl@:mgtym&;ﬁhwme: I soxazol - 3-

yl met hyl sul f anyl ] - phenoxy}-acetic acid; { -

5- Met Hoxy- 2- et hyl -4-[3-(4-trifluoromnethyl - phenyl)-i Aox azol -5- 10

yl met hyl sul f anyl kaphg o ' id; .

{5 Vet hoxy- 2 ot Bl JOSPR Ko Ehatf adkabibs, grageos capsyes-pil 0 RPUES Fatny1 ) -

phenoxy] - aplm preparedl with{coatings and shells, such as enteric coatings and others well-known .

T[4 (T RO R hay P& At S0k B2 S Unli 30N b bt e 28t ! €

- that they release the active compound or compounds in a certaif part of the intestinal

10 tract in a delayed manner. Examples of elhbeddi_n g compositions which can be used
are polymeric substances and waxes. The active compounds Callil also be in micro-
encapsulated form, if appropriate, with one or more of the above-mentioned

excipients.

15 Liquid dosage forms for oral administration inciude 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, as for

-+ example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzy

20 alcohol, benzyl benzoate, propyleneg]ycol, 1,3-b1itjfleneg]ycol, dimethylformamide,
oils, in particular, cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil and
sesame oil, glycerol, tetrahydrofurfury! alcohol, polyethyleneg]fycols and fatty acid

esters of sorbitan or mixtures of these substances, and the like.

25 Besides such inert diluents, the composition can also include adjuvants, such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and

perfuming agents.



15 {5-Methyl -7-[4-(5-trifluoronethyl-pyridin-2-yl)-benzyl sul fanyl] -2,

3-di hydro- benzofuran-4-yl oxy) -acetic acid; and pharnmaceutically

acceptabl e salts thereof. Certain of the conpounds of the present invention
possess oNe@awstswé e chiral 20 centers and each center ”B)SC‘??ﬂs&%f the R
or S configuration. The present invention includes all diastereoneric,
enantioneric, and epineric forns as well as the appropriate m xtures

t hereof. Stereoi somers nmay be obtained, if desired, by nmethods known in
the art as, for exanple, the separation of stereoisone' . by chiral

chromat ographi ¢ colums. Additionally, the conpounds of the present

I nvention may 25 exist as geonetric isoeb®rs. The present invention includes
all cis, trans, syn, anti, entgegen (E), and zusamren (Z) isomers as well
as the appropriate mxtures thereof. In sone situations, conpounds nmay

exi st as taut oner2usPRISonsqintagddiipn 1headtive Fermpeynds may eontainsusesdingand 11 and

are provide this. i / [,01121 - 36 |

addi ti on, t%g c%’n%ofﬁlﬁ%“ﬁ?é'teﬁ{e&x)g%ﬁgggﬁét&?ﬁ%ﬁpﬁﬁoﬁgﬁgﬁ}aﬁ sloFPlfﬂiQB‘Fvat ed as
vel | as sol yedbitenfesterss midrodrypiitinaedtielots, amhfinunamesipidadyide, bohisaid, agilch as
water, ethanol, and the like. In neral, the solvated forns are

consi dered B&iAP4| cat"ﬁl'PH@'@“'@%Q@‘S%?@H@W@W@I’H@M pur poses of the
presert invention. The present invention includes all pharmaceutically
acceptabl e, nonn-toxic - esters of the conpounds of Fqrnulae | and 11. Such
esters include CEODPOsitiRgs fopseciat sdmiphysations hie pedférghly suppopitoriesavisith ai ght  or

branched chagj . r Lacl ud 0 +4C7 cycl.ogl kyl esters
a5 vl | s QA EEEL B e cOmBbiig bRy Pfonf ity e oG ow, “C
esters are ipfefing exdpichis becariat shdhess compbutdspoifetiytRepvesICBE a | Nventi on may
be prepared accordi gg tq conveniional methods. The caonpounds of the
present i nVERPPBIN, Fax.thieh fe solidyatgedingry femperabireschup Bayid at body

10 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
_ include ointments, powders, sprays, and inhalants. The active component is admixed
15 under sterile conditions with a physiologically acceptablc-canier and any
preservatives, buffers, or propellants as may be required. Ophthalmic formulations,
- eye ointments, powders, and solutions are also contemplated as éneing within the

scope of this invention.

20 The compounds of the present invention can be administered to a patient at
| dosage Jevels in the range of about 0.1 o about 2,000 mg per dai:y. For a normal

human adult having a body weight of about 70 kilograms, a dosage in the range of
about 0.01 to about 10 mg per kilogram of body weight per day is preferable.
However, the specific dosage used can vary. For example, the dosage can depem:’l on

25 2 numbers of factors including the requirements of the patient, the severity of the
condition being treated, and the pharmacological activity of the compound being
used. The determination of optimum dosages for a particular patient is well-known to

those skilled in the art.



15 patlent for the treatnent, control, or prevention of hypercholesterenla
dyslipidem a, obesity, hyperglycenla hyper chol est erem a, atherosclerosis,
hypertriglyceridem a, and hyperinsulinem a. The conpounds of the present
-invention, awe i3los@isuitable to be adnmnistered to a patient for the
' supression of appetite and nodul ati on of |eptin. Accordi ngIRET/iBa¥01121
conpounds nmay be adnmnistered to a patient alone or as part of a 20
conposition that contains other conponents such as excipients,| ailuents,
and carriers, all of which are well-known in the art. The conpositions can -
be adm nistered to humans and/or ani mals either orally, rectally,
parenterally (intravenously, |ntranuscula or subcut aneously),
intracistemally, intravaginally, intraperi oneaIIy, intravesically, _
| ocally (powders, ointnents, or drops), or as a buccal or nasal spray. 25
Conposi tions suitabl e PREPRHASTION OF COMITUINDS BRI RIVERSIGQYSi ol ogi cal 'y
acceptabl e sterile aqueous or nonaqueous sol utions, disgpersions,
suspensi ons or enulBg prasent H‘H@lmﬂeﬂmwswmem@sﬂw Carehﬁmsﬁlcmzﬁdmra into

sterile injectabls f, g of swtalea ueous
and nonaqueous'% a%f ?E%H %Hﬁlﬁagn gﬁié a&ﬁvelﬁ]togg%ségﬂ%éﬁ PEPPY 1 37
or vehicl es i ek eambe @ntheﬂtémmbrdlmd/mb mefhpdOfestietitd Ber&Oblong with

pol | yet | enegl yco cero and tEe | i ke), suitable m xtures thereof,

veget abI oi | Ingth &'P‘g@ Ydttilized By pgynt %Fﬁbd‘FWfsé@P‘éﬁP’éb’BF%PbV@‘eﬂ'@ﬂsoéuch as
ethyl ol eate. ﬂférseﬂ?a&hci‘dkumbﬁ Xrec%ﬂeljaﬂ’y RRbWH &) e killed il mﬁéﬁlgﬂrﬁméﬁé the use

of a coating such as | ecithin y the maintenance o equi Fed
‘particle sizechemis#ik Eh%@fﬂdfeﬂdlrglpepétmomdﬂmbbe plhsﬁmmemfonsmnétdhﬁm S.

These conposi é{’tﬁ gméﬁ?c)ﬁs%ﬁﬂe:?BQB Sqtfgq%uva S‘dﬁ zh(gr esngqu étomEstetl ng,

enul si fying, I spensi ng agen
m croor gani snteGeiemdseuvdingd beldwhja s}fﬁthbﬂﬂeSccﬁrﬁﬁohbc&Qﬁﬂﬁie&-lin @RrdnwHohungal
agents, for examp 10 chlorqbutanol phenol, sorbic acid, and

b
the |i k@ It #&Wéﬂ%s SIRROHBEE i sfauiiE SRATHBHIaRRD O the conditions in order to

accommodate various functional groups. A variety of protecting groups generally
known to one skilled in the art may be required. Purification, l|f necessary, can be
accomplished on a silica gel column eluted with the appropriatk organic solvent

| system. Also, reverse phase HPLC or recrystallization may belemployed.

15
' Many of the compounds with Formulas I and II are preferably made by
reacting:
07 “COR
R !
R? R
x°

20 in a solvent in the presence of a base such as cesium carbonate, with the aryl halide:



i sotoni c agents, for exanple sugars, sodiumchloride, and the |ike.
Prol onged absorption of the injectable pharmaceutical form can be brought
about by the use of agents del aying absorption, for exanple, alum num
nonost ear aws eaadyHgl atin. 15 Solid dosage forns for oral admnistration
i nclude capsules, tablets, pills, powlers, and granul es. IRCREIBoWorEQki d
dosage forns, the active conpound is adm xed wth at |east one inert
custonmary excipient (or carrier) such as sodiumcitrate or dicalcium
phosphate or (a) fillers or extenders, as for exanple, starches, |actose,
sucrose, glucose, mannitol, and silicic acid; (b) binders, as for exanple,
20 carboxynet hyl cel | ul ose, alignates, gelgatin, polyvinyl pyrrolidone,
- sucrose, and acacia; (c) humectants, as for exanple, glycerol; (d)
di sintegrating agents, as for exanple, agar, calciumcarbonate, potato or
tapi oca. starch, alginic acid, certain conpXex silicates, and sodi um
carbonate; (e) solution retarders, as for bxanple paraffin; (f) absorption
accel erators, as for exanple, quaternary @@p@piun1conpounds; 25 (9)
wetting agents, as for exanple, cetyl alcoh and gl ycerol nonostearate;
(h) adsorbents, as for exanple, kaolin-anddbentonite; and (1) lubricants,
as for exanple, talc, caIC|unlstearate gnesium stearate, solid
pol ygt hyl ene gl ycol s, sodlun1lauryhﬂsquX' e, or mxtures thereof. In the
- case of capsules, tablets, and pillsy ‘%Qsage forms may al so conprise
buffering agents. WO 03/ 084916 PCT/lBOS/O -38 Solid conpositions of a
simlar type may al so be enployed as fillegrs in soft and hard-filled
gel atin capsul es using such excipients as™Wactose or milk sugar, as well
as high nol ecul ar wei ght. polyethyl eneglycols, and the |like. 5 Solid dosage
forns such as tablets, dragees, capsules, pills, and granules can be
prepared wi t wheeati ngs and shells, such as enteric coatings: and ot hers

wel | - known n, RLRE R RY X0 XU, VY, Ar, and Ar? are the same as defined above for
5 Formula I;
' " R" is a Jower alkyl; and
X is a halogen.

The resulting ester is then preferably hydrolyzed to form the compounds of
10 Formulas I and II. Specifically, compounds of Formulas I and I can be prepared

using the synthetic route outlined in Scheme 1-6.

Scheme 1 covers the preparation of compounds of Formuias I and H wherein

X%is8,qis 0-3, .- is absent, X' is absent and r is 0.. lCdimpound§ of the

15 general formula A are thiocyanated with a mixture of bromine and sodium

| thiocyanate to give compounds of the general formula B, Comf)ounds of the general
formula B are then alkylated with an alkyl haloacarboxylate to !give compounds of the
general formula C. The preferred alkyl haloacarboxylate is methyl bromoacetatc
Alternate routes to compounds of formufa C will be readily apparent to a person

20 skilled in the art of organic synthesis. Compounds of the general formula D are then
prepared by reduction of C with dithjothreitol in methanol. Compounds of the



in the art. They may contai n opacifying agents, and can al so be, bf such
conposition that they release the active conpound of conpounds in a
certaii part of the intestinal 10 tract in a delayed manner. Exanpl es of
enbeddi ”9\/(?6’:0@3 jtion's which can be used are polyneric substances and
waxes. The actlve conpounds can also be in mcro- encapsuf GULRIH, | f
appropriate, with one or nore of the above-nentioned excipients. 15 Liquid -
dosage forns for oral adm nistration include pharnmaceutically acceptable
enul si ons, solutions, suspensions, syrups, and elixirs. In addition to the
active conmpounds, the liquid dosage formd24ray contain inert diluents
commonly used in the art, such as water or other solvents, solubilizing
agents and enmulsifiers, as for _exanple, ethyl alcohol, isopropyl alcohol,
et hyl car bonaeeerakforpplad} ane shes alipdaied withgompewids of the eenepd! fermuto Xtie the
propyl enegly =Lt ol ' ' bls, in
particul ar, gngpf gglasngglg&gl&:?%egg g%ﬁdgfﬁ&qﬁéy%ﬂoégé@m%&?]? O%?r;%\?éep&r?q castor
oi | and sesasmdesoribed jl Schemel? (bdlawy atarel reafiily ferilble flbmalaaimercial sources. :
pol yet hyl eneg| ' ' col fatt acifl esters of _?_orbjtﬂiril?or_ m xt ures of
t hese subst ahoB@OLATEPTtheeqnerplformulady arethen sapepifipd,uith LipH i the SHY b
conposist i on gﬁgﬂ'ﬂgﬁ@a]'baﬁbm@dj uvants, such as wetting agents,
enul si fying and suspendi ng agents, sweetening, flavoring, and perfum ng
agents. WO 03/084916 PCT/1B03/01121 -39 Suspensions, in addition to the -
active conmpounds, may contain suspendBd’gpm?hagents, as for exanple, :
et hoxyl at ed i sost ear | cohol' s, pol yoxy L ene F&Qleyand  sorbitan
esters, m cr’ocrysﬂ"‘g@&ﬁgl @IfNQﬁ%UBEB@l% y ﬁ]met a%ﬁi@h%g, bentonite,
agar- agar and trg At h, Biecysaienur e® hese substgnces, and.the like. 5
Conpositions for rectal adm nistrations a¥@& pref eregbljcosﬂpposi tories which
C .

A
B Hy
o _CH,CO,RY O,CHzcozn"
R R dithiothreitol / .02 M KH.PO, R R’
reduction
R3 Rz _ Ha HE
SCN > SH
C. D
o~ CH2COR" . o~ CHeCOR"
AP—CHIXAPCHIeX RN Lo v0 /] RSN
Y "2 R2 saponification | g3 =
- S : > s
Cs,C03 / CHaON : {
i mly i (Gran
' Art 'Ar'
)!(1 ' [
i
(CHa) (CHz)e
Al AP
E F
10 Scheme 2 covers the preparation of compounds of Formula I-H wherein X° is

-
-
.

‘I
¥
[ ]

A\

LY

Al
b

0, qis 0-3, X'isabsent, -~ is absent, andrisO. Compounds of the genéral



can be prepared by hixing t he conpounds of the present'invéntion W th

sui t abl e non-
pol yet hyl enegl ycol., or a
rectum or vagi na
for topica
oi nt nent s,

powders, sprays,

suppository wax,
t enper at urw® WwBwB4916 qui d at body 10 tenperature and therefore,
cavity and rel ease the active
adm ni stration of a conpound of this invention
The active conponent

and i nhal ant s.

irritating excipients or carriers such as cocoa butter
which are solid at ordinary

melt in the

conmponent F3FBa3@I12br ns

i ncl ude
is adm xed

15 under sterile conditions with a physiologically acceptable carrier and
or propellants as may be required. Ophthal mc

any preservatives, buffers,
formul ations, i
- contenpl ated as being wthi

of the present

eye oi ntnents,

powder s

n the scope o

3and solutions are al so
this invention.
invention can be admnistered to a patient at

20 The conpounds
dosage | evel s

in the range fofmalodtarcdalkylbedabitiin 2k DQotGrtReylad &Ygivd @mpbufé dfthe  hunman

dul t havi b L ght .of
about 0,01 { Eeast ForEIg. o

pr ef er abl e.

about- 70 kil ogranms, a

dosage can depend on .25 a nunbers
the patient, atpresaseskdiedtiy thef ant dforgavnsinthiesin. Ganpuynds efakegtneai torirhl: G

LY d being . used. T term nation of
Opti murt dosaghbthpthbd pihe FPRRIRRY At e apenes of P geeeraii | | od i n

pharnagplogi

the art. WO GShff4 MEChiEERld BEBAAERD with4cIRBERARABEN i dFNB

i pventi on contains conpounds that can be synthesized
hydrolysis to give phenolic compounds of the general formula 1. Compounds of the

i ENTI ON The, present
in a

a dosage in the range of
PesTersst alhyldmlosebeg viats ig methybbroghopcetae.

Wy ary. le, th
A0 0aEb BRI IR KIRO M oY RO L,

OF THE |

general formula I are then reacted in a similar manner as for D to give after

saponification with LiOH in THF, compounds of the general formula K.

i0
Scheme 2 i
ox o _CHaCO,R™
1 o ‘
A% B o qr 52003/ CHaGN R A" Friedel - Cratts
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nunber of ways famliar to one skilled in organic synthesis. The conpounds
outlined herein can be synthesized according to the nethods descri bed

bel ow, along with 5 nethods typically utilized by a synthetic chem st, and
combi nat i opg BlgsysAki ati ons of those methods, which are generally known to
one skilled in the art of synthetic chem stry. The synt hetREI/IRsaner20f
conpounds in the present inventionis not limted to the methods outlined
below. It is assumed one skilled in the art will be able to use the
schenmes outlined below to synthesize conmpounds clainmed in this invention.
10 I ndividual conpounds may require mani pul ation of the conditions in order
to accommodate various functional groupgs A variety of protecting groups
generally .- known to one skilled in the art may be required. Purification,
if necessary, can be acconplished on a silica gel colum eluted with the
appropriat"b or ganfehemel3uonirs tR)EémIaIoNos Sompdanes sifoRias ETHRh R ?{(]is
recrystallization nmay' beenpl oyed. 15 Many of the conpounds mnth ormulas | .
and Il are preferably made by reacting: O} ‘C2Rn R4i RL R3 R2 X 20
in a solvent in the presence of a base such gs cesium carbonate, with the

aryl halide: WO 03/084916 PCT/1B03/01121 -4% x (CH)q rl

A
LY

~~CHy-CHp— —C=C—, qis 0-3, X'is abseiit,  “--- is absent, and ris O.
Compounds of the general formula A are brominated with bromine, using acetic acid
as solvent to give L. Altematively, N-bromosuccinimide may bé nsed in place of

5 bromine and dichloromethane in place of acetic acid as sotvent. ilCompoqnds of the
' general formula L are then alkylated with an alkyl ha]oacarboxyiate 1o give ”
compounds of the general formula M The preferrcd alkyl halocarboxy]ate is methyl
bromoacetate. Alternate routes to compounds of formula M wﬂl be readily apparent .
to a person skilled in the art of organic synthesis. Compounds of the general formula
10 M are then reacted in the presence of tetrakis (triphenylphosphine)palladium(0) and
biphenyl compounds of the general fonmula EE to give compounds of the general
formula N. Compounds of the general formula EE are prepared as described in
Scheme 9 or are readil y available from commercial sources. Compounds of the

general formula N are then saponified with LiIOH in THF to give the final componnd
15 0. :




V1 Xt (CH2)r wherein: n, R, R, R3, RR, X X, V1, Are, and A? are the
sane as defined above for 5 Fornmula I; Rl' is a lower alkyl; and X is a
hal ogen. The resulting ester is then preferably hydrolyzed to formthe
conpounds Gfp ¢3sfo9s Mul as | and H Specifically, conpounds of Formulas I
and Il can be prepared using the synthetic route outlined ireTBaRRfg2:L- 6.
Scherme | covers the preparation of conpounds of Fornulas | and Il wherein
Xis S, qis 0-3, -- is absent, X1 is absent and r is 0.. 'Conpounds of the
15 general fornula A are thiocyanated with a m xture of brom ne and sodi um
t hi ocyanate to give conpounds of the general fornula B. Conmpounds of the
general fornula B are then alkylated with an al kyl hal oacarboxylate to

-gi ve conpounds of the general fornmula C  "The preferred al kyl ’
hal oacar boxyl ate is nethyl bronpacetate. Alternate routes to conpounds of
formula Cwll be readily apparent to a person 20 skilled in the art of

-organi ¢ synthesis. Conpounds of the gergpal.fornula D are then prepared by
reduction of Cwith dithiothreitol in methanol. Conpounds of the WDq
03/084916 PCT/1B03/01121 -42 general fornula D are then allylated Wthgs
conmpounds of the general fornmula Y in the same manner as for B to )i V& E.
Conmpounds of the general fornula Y are prepared as described in éb'éne 7
(below) or are regpdily available frgy1 Onperciag'sources. Conpowitds of the
general formul F'e Bt NEFrSaPoR| | | ' h+Uq,—I\)ich1rnt1h&cdi'kdEc»to B ghy&' t he

Al .

¢ Eromination ;
final conpound, " ik . A atylation - R?
. ) er Br
A L M
__CHaCOA™ - .
o ‘ CHoC0.R LHOH F Ha0 J FHF 11
- o (Chighe Pd(Pha}e / Gs;,005 . o saporfiotion o '/cﬂzoozn
‘i‘ , Toluene R A ] P\
" A’ * ,'(: A ﬂz -
Br {éﬂz)r &
AP d v
{C
n A
X %
(E:;H,i (f::;ﬂ'

~

—CHp-CHp = qis 0-3, X'is absent,  “--- is absent, and ris 0. Accordingly,
compounds of the general N can be reduced with hydrogen and palladium as catalyst
to give compounds of the general formula P which are then saponified LiOH in THF

10 o give the final compound Q.




Scherre'i OHOH R4l L RL 812 INASCN |1 NaBr RL RL C Oylat on CN R3 R
t hi ocyanation R3 R2 O SCN Br" /uRn A C B H2 O0~CH2ZCRZR71 Cr CH2CXRRii R4

Fir dithiothre tol

SH C D
RA . RL vy

alkylation X1 11 X1

/.02 MKH2POX R4 R1 | R2 reduction RB 1 i R2 |j~ b SCN
, CHRCO2Ri 1 Ar2-(CH2)r X Ar2-.(CH2)a X R4 R1L UGHIH2O'!1
saponification R8 R2 S S Cs2C08/ CH3CN ( CHeQTyI¥o3id1) g

(1 H2)r (I H)r Ar2 Are E F 10 Schene 2 covers

t he preparation of conpounds of Formula |I-11 wherein X0 is

10
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Scheme 4
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Scheme 5 covers the preparation of compounds of formula I-I wherein X° is

-
’
L4

‘l
!
1
1

LY

b
by

‘absent, qis 0, X! is absent,
the general formula M are aliowed to react with tetrakis (triphenylphosphine)
palladium(0) and biphenyl compounds of the general formula HH to give compounds

of the general formula R. Compounds of the general formula HH are prepared as

">~~~ js absent, and r is 0 are prepared. Compounds of
[

described in Scheme 10 or are readily available from commercial sources.

Compounds of the general formula R are then saponified with LiOH in THF to give

 the final compound S.




.0, gis 0-3, X is absent, -- is absent, and r is 0. Conpounds of the
general WO 03/084916 PCT/1B03/01121 -43 fornula A are alkylated with-an

al kyl hal oacarboxyl ate to give conmpounds of the general fornula G The
‘preferred Wdoploslalsocar boxyl ate is methyl bronpacetate. Alternate routés.
to compounds of formula Gwhen Y is O will be readily appar BAI/IB@G/01®1per son
skilled in the art of organic synthesis. Conpounds of the general fornmula G
5 are then acylated using Friedel-Crafts conditions to give conpounds of
the general fornula H which are then oxidized with mchl oroperoxybenzoic
acid followed by hydrolysis to give phenolic conpounds of the general
formula 1. Conpounds of the general fsermula | are then reacted in a
simlar manner as for Dto give after saponification with LiOH in THE
conmpounds of the general formula K. 10 Schene 2 OH/.CH CQ2Rrr O R3.1 /
\' R O~~ Cs2C38 /CH3CN R3 \. Rr~ Mydphes Cags R4 R2 + 9rN C-O R
alkylalion a | / Acyl af ogy dgﬁﬁz 2AGC it (CHR) R3 O CRH2002R
O~-CH2C02Ri | +r 9 \ &¥ mThlor oper oR§Plnzoic acid 3 r ,

3 T {CHy)
R R /{ 12 q Pd(Phs)s / Cs2C04 .
+ r
i Toluene :
4 2 1 :
R RE Xt
Br (CHa)c
' AF
M HH
O/CHECC)zFi" r N
a3 a o /crilzcozn
. LiOH / H,O / THF P Rl
apr - ]
e B2 saponification - :
R R?
(?HZ)q (?Ha)q
1
ll\r Ar!
X1 1y
. R X s
e {GHz)r
A A2

With reference to Scheme 6, compounds of formula I-1I wherein X% is § or O,
5 qis 1-3, X' is O, and ris 1-3 are prepared using the same conditions utilized for the

- preparation of K.

, Scheme 6 :
1" ca 11 :
o _-CHaCOR (c{i ) o /cnzcozﬁ | O/CHzCOzH“
3 1 2)g 3 1 ' 3 1
NS, Ly cscosschen B R LioH/t0/me P R
| alicylation ificati
o A2 }51 - R? . saponification R )
X0 (CHial X? ' X
A (?Hz)q ‘CHz)q
i cc At Ar
X! X!
]
CHa). T (CHy), U
A

- 10

With reference to Scheme 7, compounds of the general forrula X are

prepared by reacting aryl boronic acid W with aryl bromide V in the presence of




2) K2CO3 R\ Rfl R2 (CH2)r O HR2 Are OHY GCs2C3I CH3CN CH2CO2Rt t
CH2002Rri alkylation 0 0- 31 Rl RLIOHH20/THF Ra R R R2
saponification R2 10 (CH2)g ICH&q Ari X Xi K (CH2)r (CH2), Are At2 WO
03/ 084916‘5&%"&‘}%/01121 -44 Schenme 3 covers the preparation of conpounds
of formula Y- fein X0 is -CHp CHz , -C=C q is 0-3, XPdrapabespi, - is
absent, and r is 0. Conpounds of the general formula A are bromnated with
brom ne, using acetic acid as solvent to give L. Alternatively,

N- br omosucci ni m de may be used in place of 5 brom ne and di chl or omet hane in
pl ace of acetic acid as solvent. 11 Conpounds of the general fornula L are
then al kylated with an al kyl hal oacar bo% ate to give conpounds of the
general forrmula M The preferred al kyl “ocar boxyl ate i s nethyl _
br ot noacetate. Alternate routes to conpounds of fornula Mw |l be readily
appar ent Pd(0) and cesium carbonate. Compounds of the general formu]a]X are then reacted

with methanesulfonyl chloride to give chlorides of the general formula Y.

Scheme 7
OH c
: /
Br /OH (?Ha)q ; (?Hz)q
R e <l
@H - (§H S
| A B(OH)z A 2k (E:;ﬁr
5 v w X Y

With reference to Scheme 8, compounds of the general formula CC are
prepmd wherein an appropriate hydroxy benzyl alcohol AA is alkylated with an

appropriate bromide Z. The resulting compound BB is then reacted with

10 methanesulfonyl chioride to give chlorides of the general formula CC.
Scheme 8
OH /CI
B
).(1' /OH | (CHz)q | (CI;HZ)Q
) i 1 Ms-Cl1 7 EtgN
(?Hz)r +  (CHog alkytation ;l\r i. 3 .,!“J
2 | Iy DCM X1
A Ar1 | T ¥ |
o (CH2)r (CHa)y
zZ Ar® A2
AA BB CC
15

With reference to Scheme 9, compounds of the general formula EE are
prepared by reacting aryl boronic acid V with aryl bromide DD in the presence of

Pd(0) and cesium carbonate.



to a person skilled in the an of organic synthesis. Conpounds of the
general formula 10 Mare then reacted in the presence of tetrakis
(tri phenéé)hos hi ne) pal | adi un(0) and bi phenyl conpounds of the general,
formul a e conpounds of the general formula N Ceoposesdgiof the
general formula EE are prepared as described in Schenme 9 or are readily
avai l abl e from comerci al sources. Conpounds of the general fornula N are
t hen saponified with LiOHin THE to give the final conmpound 15 O WO
03/ 084916 PCT/1B03/01121 -45 Scheme 3 11 Rn- fl~a OH- /Y Rs R Bra or
N. Bromosuai mmde 0 3, | Rt CsrcQa/ CH3C\4g¢ WR  z hromnatlon R F12 O
alkyWwion / R R2 O O AL M HCORt O- 1 CHaCOaRttU oHZO 0o Rtt
PA(Pha),/CSCa sa Ra F11 (CHZla a ~ , saponditatian O cH2CGCa , Touona R a Ra
R O ' R (ACHa)r

Scheme 9

= CH
gr / Pd(0) / Cs,GO4 ( , 2lq

I
)(1 + (CH 1
el THE/OME o A
(CHz)r A i X
AP B(OH), (CHz),
AL
v DD EE
5 With reference to Scheme 10, compounds of the general formula HH are

prepared by reacting aryl bromide V with boronic acid ¥F to mve GG. Compounds
of the general formula GG are then reacted with an alky! lithiuin reagent and then

quenched with a borate which is hydrolyzed to give cornpound:s of the general

formula HH.
10
: Scheme 10
Br B(OH),
5 | /Br (?Ha)q , {CHy)q
r .
Fooode e oL
: 1
( ('-“-Ha)r AT - )'( 2) B(OEt), - x
5o (GHar  3) NaOM (CHg)r
| 2 AP A2
\ FF _ GG HH
With reference to Scheme 11, compounds of formula I-II wherein X%is S or
15 0, qis 1-3, X' is absent, ris 0, and V' is a saturated or unsaturated hydrocarbon chain

which is substituted or unsubstituted are prepared using ﬂwgSajtne conditions utilized
for the preparation of K. Compounds of the general formula NN are prepared as

_described in Scheme 12 or are readily available from commercial sources.




f (Hg N(CH), o MEEIT Al XX ( 12), (Ca)r A 2 .5 Schene 4 covers
the preparation of conpounds of forn#la 1-11 wherein )( is -CH2 CH2 , g is
0-3, X( is absent,-r -- is absent, and r is 0. Accordingly, conpounds of
t he genera{wd\hsc/'@spg 2e reduced wi th hydrogen and pall adiumas catalyst to

0

gi ve conmpounds

he general fornula P which are then saponctiemolbizpH i n

THF 10 to give the final conmpound Q WD 03/08 4 9 1 6 PCT/1B03/01121 -46
Schene 4 O CHZCO2Rq, O CH2CC2R' O I CH2CO2R* R R H2,/PNC RZ Rr
UGHHOTHF RSB Rr RR RZ EIOH R Re s2pOiliWip(l + 2 RR (C42)g (CH2)q

(CH2)q Al

10

15

20
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Scheme 11
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With reference to Scheme 12, compounds of the generaj] formula NN can be
prepared by reacting an appropriately substituted aryl amine LL under Sandmeyer
conditions followed by heating 1o give intermediate MM. The resulting intermediate
MM is then reacted with methanesulfonyl chloride to give chlorides of the gene.ré]
formula NN.

Scheme 12
OH OoH /Cl
(GHz)q (CHalq (?th
o Arf o acl .14
N _DHONO = £ Ar Ms-Cl/ EtzN ;oA
! 2) Heating \.' W : Y
1 “ . 1‘
“Ar*—NH, ~ AR Ry ¥
LL MM NN

Not all compounds of Formulas I-II falling into a gi\_/feli! class:may be
compatible with some of the reaction conditions described. Su¢h restrictions are
readily apparent to those skilled in the art of organic synthesis, and alternative

methods must then be used.

The following non-limiting descriptions also demonstrate methods for the

synthesis of compounds of Formulae I and I1.




2 Ate N P 5 Schene 5 covers the preparation of conpounds of formula I-11
wherein Xis r~ w absent, qis 0, X) is absent, is absent,.and r is 0 are

prepared. Conpounds of | the general fornula Mare allowed to react with
tetrakis WrdspReay! phosphi ne)  pal | adi um(0) and bi phenyl ounds of the
general formula Ili'li to give conmpounds of the general fpd?r;pﬁﬁ“é{"ﬁﬂ

Conmpounds of the general fornula Hll are prepared as 10 described in Schene
10 or are readily available from conmmerci al sources. Corrpounds of the
general -formula R are then saponified with LiOHin THE to give the final
compound S. WD 03/084916 PCT/I1B03/01121 -47 Scheme 5 OCH2CO2R' B(OH) 2 3
7 (CH2)g RI Rt Pd(Ph3)4 / Cs2C8 R4 [/ s2 + A Toluene Br (CHZ)r Are M
gg O -CH2CO2R' Ra Rt -1 CH2CO2R'

Example 1

Svynthesi

5 acetic acid (compound 1)

Step 1. Preparation of S-Methqu-z-methyl-phenol (compound 1A)

10
Me
H
Me
1A
_ 2-Hydroxy-4-methoxy-benzaldehyde (3 g, 19.7 mmol), ammonium formate (6.2 g, 99
15 mmol) and palladium/carbon (900 mg @ 10%) were added to 26 ml glacial acetic

acid and heated at 110 °C for 1 h. The reaction was cooled, filtered, and diluted with
water {100 mi). The crude product was extracted with chloroform (3x50 ml), washed
with water, brine, and dried over anhydrous sodium suifate. The resulting solution

was concentrated and used for the next step without further purification. MS m/z 139
20 (M+]).




‘UGH/HZO’THE Rai 1R'R4( R25aponification' R, RR (CH2)gq (CH2)g 1 A
X A, (CHA22)r It (" H)r S Ar2 Wth reference to Schene 6, conpounds
of formula I-11 wherein Xis Sor 0, 5qis 1-3, XI is 0, andr is 1-3 are

pr epar ed woiongsiowe same conditions utilized for the pr ep
Scheme 6 /CH2CRR' O 0,/ CHRCRR'. 1 O OCH2CCRR' %@5&9,&gﬁh 3
R I'\Vi 1GCi/CHBCNCOHHAOTHE RRR 2 + Xl alkylatlon ,
saponificaon RR2 X (CH2)r Xo At2 (CH2)q (CH2)g DI CCt r' A
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Step 2. Preparation of 5-Methoxy-2-methyl-4-thiocyanato-phenol (compound

1B)

Me
H

NC

1B

The product Afrom Example 1A (3.5 g, 25 mmol), sodium thioc;fanate (648 g, 80
mmo}), and sodium bromide (2.6 g, 25 mmol) were dissolved in 30 ml anhydrous
methanol. Bromine (4.4 g, 28 mmol) was added drop wise ovér 15 minutes and

_ allowed to stir at ambient temperature for 1 h. Brine was addch (50 ml) and the crude
10 product was extracted into ethyl acetate (3x100 ml). The commned Organic extracts
were washed with brine, dried over anhydrous sodium sulfate ldecantcd and
concentrated to afford the title product in good purity. 400 MHz 'H NMR (DMSO-
ds) 6 10.13 (s, 1H), 7.25 (s, 1H), 6.54 (s, 1H), 3.77 (s, 3H), 2.0 (s, 3H); MS m/z 196

(M+1).

15
Step 3. Preparation of (5-Methoxy-2-methyl-4-thiocyanate-phenoxy)-acetic acid

methyl ester (compound 1C)
Me- O

NC
Me

1C
20
The product from Example 1B (620 mg, 3.2 mmol), methyl bromoacetate (854 mg,
3.5 mmol), and cesium carbonate (3.1 g, 9.6 mmol) were stirred in 10 mi anhydrous
acetonitrile at ambient temperature for 1 h. The reaction was filtered through Celite®,
concentrated, and purified using normal phase chromatography. 400 MHz 'H NMR



X X1 -'CHZ)r T (CH2)r U Ar2 A12 10 Wth reference to Schene 7, corrpo'unds

of the general fornula X are prepared by reacting aryl boronic acid Wwith
aryl bromde V in the presence of WD 03/084916 PCT/IB03101121 -48 Pd(0)
and cesiwows/asdohat e. Conpounds of the general fornmulai Xparagohenzieact ed
wi th nmet hanesul fonyl chloride to give chlorides of the general fornula Y.
Scheme 7 HC OH (CH2)g (CH2)g Sr Xt + (CH2) Pd(O / Cs2CB8 Art Ms-Cl /

Et 3N Art

(CH2)r Ar t g THE/DMF Xt DCM Xt Ar2 B(OH)2 A-2)r (CH2)r

Ar2 5V

WXY Wth reference to Schenme 8, conpounds of the general formula CC are
prepared wherein an appropriate hydroxy benzyl alcohol AA is alkylated with
an appropriate bromde Z The resulting3conpound BE, is then reacted wth
10 net hanesul f onyl chl or| de to give chlorides of the general fornmula CC.
Schenme 8 OH % X1 OH quﬁ.? al kylation Ait Ms-d / Et3N L i

10

15

20

(DMSO-ds) 6 33 (s,
(s, 3H); MS m/z 268 (M+1).

(s, 1H), 4.93 (s, 2H), 3.84 (s, 3H), 3.66 (s, 3H), 2.09

Step 4. Preparation of (4-Mercapto-5-methoxy-2-methy)-phenoxy)-acetic acid
methyl ester (compound 1D)
Me 0

o M, Me

e
1D

The product from Example 1C (1.1 g, 4.1 mmol) and dithiothreitol (824 mg, 5.4
mmol) were dissolved in 20 mi methanol with 2.5 m! water. The solution was
refluxed for 4 h, cooled, concentrated, and purified by normal phase chromatography.
400 MHz "HNMR (DMSO-d5) § 7.02 (s, 1H), 6.54 (s, 1H), 4.79 (s, 2H), 4.41 (s,
1H), 3.72 (s, 3H), 3.64 (s, 3H), 2.02 (s, 3H); MS m/z 243 (M+1).

Step 5. Preparation of 4-Bromomethyl-biphenyl (compoun;d 1E)
T
1E

Biphenyl-4-yl-methanol (500 mg, 2.72 mmol) phosphorus tribromide (809 mg, 2.99
mmo}), and lithium bromide (260 mg, 2.99 mmol) were dissolved in 10 m! DMF and
stirred 2t ambient temperature for 1 h. Water (10 ml) was added and the crude
product was extracted into dichloromethane, dried over anhydrous sodium sulfate,

fitered through silica gel, and concentrated. MS m/z 167 (M+1-Br).



S (CH2)r + (I H2)g I Ar Al,2 Art 1-0 XI DCM Xt OH (CH2)r (CH2)r Z Ar2 Al 2
AA BE CC 15 Wth reference to Schene 9, conpounds. of the general fornula
EE are prepared by reacting aryl boronic acid Vwith aryl bromde DD in
‘the preserggofissopd(O and cesium carbonate. WO 03/084916 PCT/|B03/01121
-49 Schenme 9 X1 + (C Pd(0) / Cs2CB (I H2)gq (CH2)r Arl2) ECTABLYOR X Are
$(OH)2 (CH2r Ar2 V DD EE 5 Wth reference to Schene 10, conpounds of the
general formula HH are prepared by reacting aryl bromde V with boronic
acid FT to nrve GG Conmpounds of the general fornula GG are then reacted
with an al kyl lithiukrt reagent and then quenched with a borate which is
“hydrol yzed to give conpounds of the genersal formula HE 10 Schene 10 Br

B(OH)2 Br (CH2)q (CHZ)q

Step 6. Preparation of [4-(Biphenyl-4-ylmethylsuIfanyl}-S-ﬁfnethuxf-Z—methyl-
phenoxyl-acetic acid methyl ester (compound 1F)

1F

The product from Example 1D (100 mg, 0.38 mmol), the product from Example 1E
(92 mg, 0.38 mmol) and cesium carbonate (250 mg, 0.76 mmol) were added to 5 ml
acetonitrile and stirred at ambient temperatare for 4 hr. The reaction was filtered

through Celite®, concentrated and purified through normal phase chromatography.
10 MS m/z 409 (M+1). '

Step 7. Preparation of [4-(Biphenyl-4-ylmethylsuli‘anyl)is-ﬁnethoxy-z-methyl-
| phenoxyl-acetic acid (compound 1)

15 The product from Example 1F (101 mg) was dissolved in 10 m'] THF /water solution
(10:1); Lithium hydroxide monohydrate (300 mg) was added and stirred for 30
minutes. 2 Normal aqueous HCl was added to pH<5 and then washed with ethyl
acetate. The organic extract was dried over anhydrous sodium sulfate, decanted, and
concentrated. The title product was recrystallized from chloroform/hexanes. mp 60-

20 62 °C; 400 MHz 'THNMR (DMSO-de) 8 12.94 (br(s), 1H), 7.58 (d, 2H, J = 8 Hz),

. 7.52(d, 2H,J =8 Hz), 7.39 (t, 2H, J = 7.2 Hz), 7.30 (m, 3H), 7.02 (s, 1H), 6.52 (s,
1H), 4.69 (s, 2H), 4.01 (s, 2H), 3.73 (s, 3H), 2.01 (s, 3H). MS m/z 393 (M-1). Anal
Calc’d for C32H220,5-3H,0 C, 69.05; H, 5.07; found: C, 69.04; H, 5.35. .



B+ (H2)qg Pd(O / GCs2C€X@B ri 1) RIJ At (CH2r Arl THE / DW X1 2) B(OEt)a
X1 Are B(OH)2 (CH2)r 3) NaOH (CH2)r Ar2 Are V FF GG HH Wth referencet o
Scheme 1 1 , compounds of fornmula I-I1 wherein Xis Sor 15 O qis 1-3,
X1l is abs®103/4849 0, and V1 is a saturated or unsaturat edpg¥%6)3?(ﬁrgon '
chain which is substituted or unsubstituted are prepared using I'sa-| ne
conditions utilized for the preparation of K Conpounds of the general
formula NN are prepared as described in Schenme 12 or are readily avail able
fromcomercial sources. WO 03/084916 PCT/1B03/01121 -50 Schene 11

O CH2CO2R' CI O .CHpCOxRt' 0 ,CH2CO2Rf1 Rs Rf (x)y CsxaAa Ra "FIt Irapw
ton Ra R H-/ Rz Al al kylahm a6pa sa§pfiption i Rz %@ if | ip - % -~
Ar2 (CHZ)a IGx)a DRPP A' Are V | tf Ar JJ KK Ar2 5 Wth reference to
Schene 12, conpounds of the general formula NN can be prepared by reacting
an appropriately substituted aryl am ne LL under Sandneyer ' conditions

foll owed by heating to give i nterrredi":%;tn?plw The resulting internedi ate

Synthesis of [4-(Biphenyl-4-vlmethvisulfanyl)-2-methvl-phenoxvl-acetic acid

5 : [comgpund 2)

- Step 1. Preparation of Z-Methyl-4-thiocyanato-phendl {(compound 2A)

10
Me

o
NCS

2A

The title compound was prepared in a manner analogous to Example 1B from 2-
15 methylphenol. 400 MHz 'H NMR (DMSO-de) & 10.09 (s, 1), 7.36 (s, 1H), 7.30 (d
' 1H,J=8.1Hz), 6.83 (d, 1H, 7 = 8.1 Hz), 2.08 (s, 3H); MS m/z 166 (M+1).

£

Step 2. Preparation of (Z-Methyl-d-thiocyanato-phenoxy)-.-a:cetic acid methyl
ester (compound 2B) '
‘ Me

o
/©/O\/{LO,ME
Nes

2B

20

The title compound was prepared from 2 Example 2A in a manner analogous to

Example 1C. 400 MHz '"H NMR (DMSO-d;) & 7.46 (s, 1H), 695 (d, 1H,J=8.5



MMis then reacted with nethanesul fonyl chloride to give chl ori des of the

~~general formula NN. 10 Schene 12 OH OHci (C)a (C 2)y (i
HONO % t Ms-Cl / EtBNAr Vv 2) Heating ' DCM -WNH2 Are Ar2 LL MV NN

i2) a t 1)

Not all corpgysegenf Formulas I-11 falling into a given( class: may be 15,
conpatible with sone of the reaction conditions described. R€dBO3/0112]
restrictions are readily apparent to those skilled in the art of organic

~synthesis" and alternative nethods nust then be used. The follow ng
20 synt hesi s of

non-limting descriptions al so denonstrate nethods for the
conpounds of Fornmulae | and U WD 03/084916 PCT/1B03/01121

-51 Exanple |

Synt hesi s of 14-Bi nhenvl - 4-vl et hvl sul f any4g.- 5- met hoxy-2 net hyl - phenoxvl

acetic acid (conmpound 1) M it H 11 el e

Hz), 6.80 (d, 1H,J=8.5 Hz), 4.86 (s, 2H), 3.65 (s, 3H), 2.17 (s, 3H); M$.Wz 238

M+1).

Step 3. Preparation of (4~Mercapto—2-me1hyl-phenoxy)-a(::etic acid methyl ester '

5 (compound 2C)
Me

9]
/©/0\)\ O,Me
HS

2C

The title compound was prepared from (2-methyl-4-thiocyanato-phenoxy)-acetic acid
methyl ester in a manner analogous to Example 1D. 400 MHz 'H NMR (DMSO-de)
10 57.05 (s, 1H), 7.00 (d, 1H, J = 10.3 Hz), 6.70 (d, 1H, J=10.3 Hz), 5.00 (s, 1H), 4.73

(s, 1H), 3.63 (s, 3H), 2.09 (s, 3H); MS m/z 213 (M+1).

Step 4. Preparation of [4-(Bipheny}-4-yImethylsulfanyl)-2-methyl-phenoxy}-

acetic acid methy! ester (compound 2))
15

2D
The title compound was prepared in the manner analogous to Example 1F using 2C
and 1E. MS m/z 379 (M+1).

20

Step 5. Preparation of [4-(Biphenyl-4-ylmethylsulfanyl)-2-methyl-phenoxy}-

acetic acid (compound 2)

_ The title compound was prepared in the manner analogous to Example 1. mp 138 °C;
25 400 MHz '"H NMR (DMSO-dg) 87.59 (d, 2H, 7 = 9.5 Hz); 7.53 (d, 2H, J = 9.5 Hz),

5



Step 1. Preparation of 5-Methoxy-2-nethyl-phenol (conpound I1A) 10 M I\ H
‘Me | A 2-Hydroxy-4-net hoxy-benzal dehyde (3 g, 19.7 mol ), ammoni um fornate
(6.2 g, 99 15 mmol) and pal |l adi um carbon (900 ng @10% were added to 26
m gl aci alwoa@akiss aci d and heated at 110 C for | h. The reaction was
cooled, filtered, and diluted with water (100 m). The crifdeIB9s8mIEt was
extracted with chloroform (3x50 m), washed wth water, brine, and dried
over anhydrous sodium sulfate. The resulting solution was concentrated and
used for the next step without further purification. M5 miz 139 20 (M]).
W) 03/084916 PCT/1803/01121 -52 Step 2. Preparation of : ,

5- Met hoxy- 2- net hyl - 4-t hi ocyanat o- phenol g¢onmpound 1B) M I~ H NCe 1B 5
The product from Exanple 1A (3.5 g, 25 nmol), sodiumthiocyanate (6.48 g,
80 mmol), and sodium bromde (2.6 g, 25 mmol) were dissolved in 30 m
anhydrous merb@a) 2HB7SNMSH)A7.44 &, 1887 1170) piz)Va80 ?&'%’Tﬁ JU AP W5 Y& 15

“m nut es and
(d, 1H, J=10.7 Hz), 4.62 (s, 2H), 4.11 (s, 2H), 2.09 (s, 3H); M§ m/z 363 (M-1).

Example 3
5 )

10
34)

15 - 1-Bromo-4-triflucromethyl-benzene (814 mg, 3.62 mmol), 4-
hydroxymethylpheny]boi‘onic acid (600 mg, 3.98 mmol), cesium carbonate (236 g,
7.24 mmol), and PdClx(dppf) (132 nig, 0.181 mmol) were added to 10 ml of a 1:1
solution of DMF/THF. The reaction was flushed with nitrogen and heated to 90°C
for 1 h. The reaction was cooled, poured into diethyl ether and washed with water

| 20 (2x50.mi), brine (1x50mI) and dried over anhydrous sodium sulfate. The crude

product was filtered through silica gel, eluted with diethyl ether, and concentrated to
provide the title compound. MS m/z 251 (M-1).



allowed to stir at anbient tenperature for 1 h. Brine was added (50 m ) and
the crude 10 product was extracted into ethyl acetate (3x100.m ). The
conbi ned organic extracts were washed with brine, dried over anhydrous
sodi um suhf@hedsogiecanted, and concentrated to afford the title product iin
good purity. 400 MHz 'H NVR (DVMSO- de) S 10.13 (s, 1H), 7. 2€T(BO3/aHp1 6. 54
(s, 1H), 3.77 (s, 3H), 2.0 (s, 3H; M5Sn/z 196 (Ml). 15 Step 3.
Preparation of (5-Methoxy-2-nethyl 4-thi ocyanat o- phenoxy) -acetic acid
met hyl ester (conpound 1C) e Oe NC -Me 1C 20 The product from Exanpl.e
1B (620 mg, 3.2 mml ), nethyl tironoacetate (854 ng, 3.5 mmol), and.cesium
carbonate (3.1 g, 9.6 mpl) were stirred isg. 10 m anhydrous acetonitrile
at anbient tenperature for I h. The reaction was filtered through
Celite(r), concentrated, and purified using normal phase chromatography.
400 MHz 'H NIVBté#I.O@'!@Bdﬂﬂﬁnﬂﬁiﬂ@ﬂ@ﬁdrﬁ&h?mkﬁﬂﬁofm%m?hﬁl T (c3thpotnd H)
6.72 (s, 1H), _4.93 (s, 2H), 3.84 (s, 3H, 3.66 (s, 3H), .09y (s, 313); M
rn/z 268 (I\/Hrl?l.;) Step 4. Preparation of
(4- Mer capt o- 5- net hoxy- 2- et hyl - phenoxy) - ac
(compound 1D) Me O

R L

3B

acid 5 net hyI' ester

_ The product from Example 3A was dissolved in 10 ml methylene chioride.
Triethylamine (468 mg, 4.62 mol) and methanesulfonyl chloride (422 mg, 3.68
mmol) were then added and stirred for 18 h. The reaction wag pouréd into water and
extracted with methylene chloride. The orgaﬁic solution was c;‘]ried over anhydrous

10 sodium sulfate, decanted and concentrated to provide the title compound that was

used without further purification. MS m/ 235 (M-CH1), - |

Step 3. Preparation of [2-Methyl-4-(4'~trifluoromethyl-biphenyl-4-
ylmethylsulfanyl)-phenoxyl-acetic acid methyl ester (compound 3C)

15

The title compound was prepared in the manner analogous to jExample 1F using 3B
_ and 2C. MS m/z 447 (M+1).
20 \ '
. Step 4. Preparation of [2-Methyl-4-(4'-trifluoremethyl-biphenyl-4-
ylmethylsulfanyl)-phenoxy}-acetic acid (compound 3)

. The title compound was prepared in the manner analogous to Example 1 using 3C.
25 mp 140-141 °C; 400 MHz 'H NMR (DMSO-d;) & 12.95 (br(s), 1H), 7.82 (d.2H,J=




"He 1D The product fromExanple 1C (1.1 g, 4.1 mol) and dithiothreitol
(824 ng, 5.4 10 nmmol ) were dissolved in 20 Ml nethanol with 2.5 nl water.
The solution was refluxed for 4 h, cooI ed, concentrated, and puri f| ed by
nor mal phagesaisyasat ogr aphy. 400 MHz ' H NVR (DMSO-d6) S Z’(_OI% Q b 6. 54
(s, |H), 4.79 (s, 2H), 4.41 (s, 1H), 3.72 (s, 3H), 3.64 (% !?Hj""z’ 02 (s,
3H); Ms mz 243 (Mrl). 15 Step S. Preparation of 4-Brononet hyI bi phenyl
(conpound 1E) r 1E Bi phenyl-4-yl-methanol (500 ng, 2.72 nmol) phosphorus
tribromde (809 ng, 2.99 20 nmol), and lithium brom de (260 ng, 2.99 nmmol)
were dissolved in 10 mMl DW and stirred at anbient tenperature for I h.
Water (10 m) was added and the crude psgduct was extracted into

di chi oronet hane, dried over anhydrous sodiumsulfate, filtered through
silica gel, and concentrated. M5 rn/z 167 (M+1-Br). WO 03/084916

PCT/ 1B03/ 011284 Hzh 4. Bt @p28, Jﬂeﬁzb aélo@, 2H, J = 8.4 Hz), 7.35 (d, 2H, J=8.4 Hz),

ot hol Poct o TImoIR TBY Y i D AR5 G 2 e 2B SRR M o 1D ¢
(100 ng, O. 3%@1 M- Hhandr, edwaltfof COM,FOIP6.2 HIE C, 62.07; H, 4.62; found: C,
61.98; H, 4.22.

Example 4

Svnthesis of [S-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-4- :
vlmethvlsulfanyl)-nhenoxv'l-acetic acid (compound 4)

10

Step 1. Preparation of [5-Methoxy-2-methyl-4-(4’-trifluoromethyl-biphenyl-4-

ylmethylsulfanyl)-phenoxy]-acetic acid methyl ester (comp?und 4A)
' Me

(o]
\)l\o.Me

15

4A

The title compound was prepared in the manner analogous to Example 1F using 1D
and 3B. MS m/z 477 (M+1).

20
Step 2. Preparation of [5-Methoxy-2-methyl-4-(4*-trifluoromethyl-biphenyl-4-
yimethylsulfanyl)-phenoxyl-acetic acid (compoimd 4) |



(92 ng, 0.38 mml) and cesium carbonate (250 ng, 0.76 mmol) were added to 5
m acetonitrile and stirred at anbient tenperature for 4 hr. The reaction
was filtered through Celite(r), concentrated and purified through nornal
phase chr ev@hoage@phy. 10 MS mz 409 (Mrl). Step 7. Preparation of

[ 4- (Bi phenyl - 4-yl et hyl sul f anyl ) =5- net hoxy- 2- et hyl - phenofﬁFﬂﬁwﬂﬂﬂ%Iadd
(conmpound 1) 15 The product from Exanple IF (101 ng) was dissolved in 10 in
THE /water solution (10:1). Lithium hydroxide nonohydrate (300 ng) was
added and stirred for 30 mnutes. 2 Normal aqueous HCO was added to pH<5
and then washed with ethyl acetate. The organic extract was dried over
anhydrous sodium sul fate, decanted, and concentrated. The title product

- was recrystallized from chl or of or ml hexang®- np 60 20 62 C, 400 MHz 1H NWR
(DVBO-d6) 5 12.94 (br(s),1H), 7.58 (d, 21-L J 8 Hz), 7.52-(d, 2H, J =8

Hz), 7.39 0 52 (s, 1H),
4. 239 (s, (t T‘ié%‘le '(J°mp‘%'ﬁ§ d%bff?gf% n m'" FQ”GT”(%"“%PW“W'H psing (Ml).H)

Anal .. Cal c dn QOO-G&IP@?MZQQVH@ id, 9l H,
535. WO 03/ 084916 PCT/ 1003/ 01121 BSIQ d,ntlg j;.dSSI%) ‘5580&14

14- ( Bi nheny| -ZH./im8d#)s (183 GhayH) J?Mthw-qaﬂad&w s:acseum; 4110 @, 219), 4. 0anpound

| 2\) e ?OHI\/E % %)13 7§>r(§@ﬁr)’a,téd)@ g)ltn %ﬁ/&%h&/és& }r)n %X]aﬁg]tcpdphenol (conpound

5 CagH1FaNOsS-0.1 H,0 C, 62.09; H, 4.60; found: C, 62.00; H, 4.36.
Example 5

Svynthesis of [5-Methoxy-2-methyl-4-(2'.4".6'-trimethyl-biphenyl-4-
10 ylmethylsulfanvl)-phenoxvyl-acetic acid (compound 5)

Step 1. Preparation of [S-Methoxy-z-methyl-4-(2',4‘,6‘-trimethyl-biphenyl-4-
15 yimethylsulfanyl)-phenoxyJ-acetic acid methyl ester (compound 5A)

2-Bromo-1,3,5-trimethy}-benzene (396 mg, 2mmol), 4-hydroxymethylphenylboronic
20 acid (334 mg, 2.2 mmol), cesium carbonate (1.3 g, 4 mmol), and PdCly(dppf) (82 mg,
‘0.1 mmol) were added to 5 ml of a 1:1 solution of DMFI‘IHF The reacnon was
flushed with nitrogen and heated to 90°C for 1 h. The rcacnon was cooled poured
into diethyl ether and washed with water (2x10 ml), brine (]x];()ml) and dried over

anhydrous sodium sulfate. The organic solution was filtered through silica gel, eluted




..OH NCS & 2A The title conmpound was prepared in a manner anal ogous to
Exanple 1B from 2 15 net hyl phenol. 400 MHz 1H NMR (DVSO d6) 610.09 (s, 1
H, 7.36 (s, 1 H, 7.30 (d, JH J=8.1Hz), 6.83 (d, 1H J = 8.1 Hz),
2.08 (SWO3BMs9Ms Mz 166 (Mrl). Step 2. Preparation of PCI/IB03/01121
(2- Met hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nmethyl ester (conpound 2B) Me.
0 O-OM i 20 NCS 2B The title conmpound was prepared from 2 Exanple 2A
in a manner anal ogous to Exanple 1 C. 400 MHz 'H NVR (DMBO-d6) 8 7.46 (s,
1H), 6.95 (d, 1 H J = 8.5 WO 03/084916 PCT{IB03/01121 -56 Hz), 6.80 (d, 1

HJ =85 Hz), 4.86 (s, 2H), 3.65(5,_?_H), 2.17 (s, 3H,; M5 mz 238
(M+l). Step 3. Preparation of (4-|\/brca8 0- 2- et hyl - phenoxy) - acetic acid
nmet hyl ester 5 (compound 2C) Me O O'kO M 'If HS f

with diethy! ether, and concentrated. The crude product was dissolved in 10 mi
dichloromethane. Added to this solution were triethylamire (202 mg, 2 mmol) then
methanesulfony! chloride (184 mg, 1.6 mmol) and allowed fo stir at ambient
temperature for 18 h. The reaction was poured into water and extracted with
methylene chloride. The organic solution w;s dried over anhydrous sodium sulfate,
decanted and concentrated to provide the crude alkyl chloride. The product from
Example 1D (387 mg, 1.6 mmol), the crude 4'-chloromethyl-2.4,6-trimethyl-
biphenyl, and cesium carbonate (1 g, 3.06 mmol) were stirred irlz 10 ml acetonitrile for

3h, filtered, concentrated, and purified by normal phase chromaftography to afford the

10 title product. MS m/z 451 (M+1)..

Step 2. Preparation of [5_-Methoxy—2-methyl-4-(2‘,4",6'-triniethyl-biphenyl-ct—
yhmethylsulfanyl)-phenoxy}-acetic acid

The title compound was prepared in the manner analogous to Example 1 using SA.
mp 141 °C; 400 MHz '"H NMR (DMSO-ds) & 12.81 (br(s), 1H), 7.04 (d, 2H, J = 8.4
Hz), 6.77 (m, 3H), 6.68 (s, 2H), 6.36 (s, 1H), 4.43 (s, 2H), 3.82 (s, 2H), 3.58 (s, 3H),
2.03 (s, 3H), 1.82 (s, 3H), 1.67 (s, 6H). MS m/z 437 (M+1).

15

2ﬁ Example 6 _

.Svnthesis of [4-(4‘-Chl0r0-3'_-triﬂuoromethvl—biphenyl-4-vlfnethﬂsu]fanvl)—&-_

methxl-p_ henoxyl-acetic acid {compound 6)

25




2C The title conpound was prepared from

(2-met hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nethyl ester in a manner.

anal ogous to Exanple iD. 400 MHz 'H NW\R (DMSO-d,) 10 S 7.05 (s, 1H), 7.00
(d, 1H, J=wi¥eshg#ids 6-70 (d, 1H J=10.3 Hz), 5.00 (s, 1H), 4.73 (s, IH,
3.63 (s, 3H), 2.09 (s, 3H); M5 ink 213 (M+l). Step 4. PrepaPariiBos/oeiz:

[ 4- (Bi phenyl - 4-yl net hyl sul fanyl ) - 2- met hyl - phenoxy] - acetic acid nethyl
ester (compound 2D) 15 M e \ I~ 2D The title conpound was prepared in

t he manner anal ogous to Exanple IF using 2C and IE. M5 mz 379 (Mtl). 20
Step 5. Preparation of [4-(Biphenyl-4-ylnmethylsul fanyl)-2-nethyl-phenoxy] -
acetic acid (conmpound 2) The title conpowad was prepared in the manner

anal ogous to Exanple 1. np 138 C; 25 400 Mz 'H NWVR (DMBO-t% 5 7.59 (d,
2H, J = 9.5 Hz); 7.53 (d, 2H, J = 9.5 Hz), WD 03/084916 PCT/I1B03/01121 -57
- 7.40 (m 2H),Stép31 Riepasition of (4L Kidro-3'-riiflubreméthyl-biphen-O9)(hkthdndtl, J =
1'0.7 Hz), 6.70 d, ,l_.H J=10.7 Hz), 4.62 (s, 2H), 4.11 (s, 2H), 2.09 (s,
3H); M5 iz Siggmpéwpt_{)ﬁA) Exanple 3 5 Synthesis of ,

(2-Methvl -4-(4"-trifluoronethvl -bi phenvl - 4yi~et hvl sul fanyl ) -

6A
5
The title compound was prepared in the manner analogous to Example éA using 4-
_ bromo-1-chloro-2-trifluoromethyl-benzene. MS m/z 288 (M+1).
Step 2. - Preparation of 4-Chlore-4'-chloromethyl-3-trifluoromethyl-biphenyl
10 (compound 6B)

OO

6B

The titie compound was prepared in the manner analogous to '}:Bxample 3B using 6A.
15 MSm/z305 (M)

Step 3. Preparation of [4-(4'-Chlore-3'-trifluoromethyl-biphenyl-4-
Yimethylsulfanyl}-2-methyl-phenoxy]-acetic acid methyl ester (compound 6C)

20




 phenoxyl -acetic acid (conmpound-3) M 0 ~ H |i F1~ 3 10 Step 1. :
Preparation of (4'-Trifluorornethyl-biphenyl-4-yl)-nethanol (conpound 3A)

|~ H i | 3A 15 1-Brono-4-trifluoronethyl-benzene (814 ng, 3.62 mol), 4-
hydr oxy {HQ nyl boronic acid (600 ng, 3.98 mmol ), cesium carbonate (2.36
g, 7.2 ‘f %nd PdCl 2(dppf) (132 ng, 0.181 rmol) wer BCAGBE|R 10 M of

a l:1 solution of DVW/ T HF. The reaction was flushed with nitrogen and
heated-to 90C for | h. The reaction was cool ed, poured into diethyl ether
and washed with water 20 (2x50 m ), brine (Ix50m ) and dried over anhydrous

sodium sul fate. The crude product was filtered through silica gel, eluted
ether, and concentrated to-6provide the title conpound. M5 m z

with diethyl
251 (M1). WO 03/084916 PCT/1803/01121 -58 Step Z. Preparation of
4-Chl oronet hyl -4' -trifl uoronethyl -bi phenyl (conmpound 3B) I~ 1 3B

The title compound was prepared in the manner analogous to Example 1F using 2C

and 6B. MS m/z 481 (M+1).

5 . Step 4. Preparation of [4-(4'-Chlore-3'-trifluoromethyl-biphenyl-4-
ylmethylsulfanyl)-2-methyl-phenoxy]-acetic acid (compound 6)

The title compound was prepared in the manner analogous to Example 1 using.6C.
400 MHz 'H NMR (DMSO-ds) 8 7.97 (s, 1H), 7.92 (d, 1H, J = 10.5 Hz), 7.74 (d, 1H,

10 J=10.5Hz), 7.64 (d, 2H, J = 8.9 Hz), 7.34 (d, 2H, J = 8.9 Hz), 7.14 (s, 1H), 7.08 (d,
1H, 7=11.0Hz), 6.70 (d, 1H, J = 11.0 Hz), 4;62 (s, 2H), 4.12 (s, 2ZH), 2.08 (s, 3H):
MS m/z 465 (M-1).

Example 7
15
Svnthesis of [4-(2".4'-Dichlore-biphenyl-4-yimethvlsulfanyl }:S-methoxy-2-
methyl-phenoxy}-acetic acid (éomgonnd rh) ?
7
20

- Step 1._ Preparation of [4-(2',4"-Dichloro-biphenyl-4-ylmethylsulfanyi)-5-
methoxy-2-methyl-phenoxy]-acetic acid methyl ester (compound 7A)




5 The product from Exanple 3A was dissolved in 10 m nethyl ene chloride.
Triethylam ne (468 ng, 4.62 nol) and nethanesul fonyl chlori[le (422 ny,
3.68 mmol) were then added and stirred for 18 h. The reaction was poured
i nt.o wat eyondgsegxtracted with nethyl ene chloride. The organic sol ution 'was
dried over anhydrous 10 sodium sul fate, decanted and conc TARPUe12%
provide the title conpound that was used w thout further purification. M
mz 235 (MCl+ 1). Step 3. Preparation of
[2-=Jslethyl-4-(4"-trifluoronethyl-biphenyl - :
yl met hyl sul f anyl ) - phenoxy] -acetic acid nethyl ester (conpound 3C) M e |Ii
15 3C The title conpound was prepared gfo the manner anal ogous to Exanpl e
|F using 3B and 2C. Ms mlz 447 (M+l). 20 Step 4. Preparatlon of
[2-Methyl -4- (4" -trifluoromethyl -bi phenyl - 4-
yl met hyl sul f anyl ) - phenoxy] -acetic acid (conpound 3) The titl.e conpound was
prepared in the nner a an ous to Exanple | using 3C. 25 np 140-141 C,
400 Mz ' H IR @‘@@P ndywes Brsgar P(W"l%q)‘efapﬂ@gww%mnle%'@mmgle
PCT/ 1803/0113341 rbo8 Adfe'ﬁlbro-ﬁe&éne( mayémrmag 7.61 (d, 2H, J = 8.4
Hz) 735(d 2H = 2H), 6.7 (d, IH J = 8.4 Hz),. 4.62
, 4.13 (s, 208 s, ; M5 ink 431 (M1). Anal. Calc'd for

7 Cst 9;3038&‘% 1 Qr&iargt%mg) of [4'12 41' ﬁlch!oro-%lpqnengcfl-mylmethylsulfanyl)-s-
methoxy-2-methyl-phenoxy]-acetic acid (compound 7)
The title compound was prepared in the manner analogous to Example 1 using 7A.
400 MHz 'H NMR (DMSO-ds) 8 12.95 (br(s), 1H), 7.67 (dd, 1H, J = 2 Hz, J'=8.4
Hz), 743 (d, 1H, J=2.4 Hz), 7.37 (5, 1H), 7.28 (s, 4H), 7.02 (s, 1H), 6.52 (5, 1H), 4.70
10 (s, 2H), 4.02 (s, 2H), 3.72 (s, 3H), 2.01 (s, 3H); MS m/z 465 (Iﬁ-l’{Z).

Example 8

15

Step 1. Preparation of [4-(3',4‘-Dichloro-biphenyl-4-ylmeth?_*,flsulfanyl)-s-
20 methoxy-2-methyl-phenoxy]-acetic acid methyl ester (compgund 8A)




61.98; H, 4.22. 5 Exanple 4 Synthesis of

| S- Met hoxy- 2-net hyl -4-(4' -trifl uoromethyl - bi phenyl - 4-

yl me( hyl sul fanyl ) - nhenoxyl -acetic acid (conmpound 41 M OH F e 10 4 Step
1. Prepar @ig &nsedisl 5- Met hoxy-2-nmet hyl -4-(4' -trifl uoromet hyl - bi phenyl - 4-
yl met hyl sul fanyl ) - phenoxy] -acetic acid nmethyl ester (conpoRHIBJAMING O
-~JAe F ~\ 1/ e 15 4A The title conpound was prepared in the manner
anal ogous to Exanple IF using 1D and 3B. M5 ndz 477 (MHl ). 20 Step 2.
Preparati on of [5-Methoxy-2-nethyl-4-(4"-trifluoromethyl-Dbiphenyl-4-

yl met hyl su) fanyl -phenoay]-acetic acid (conpound 4) WO 03/ 084916

PCT/ 1803/ 01121 -60 The title conpound wgs. prepared in the nmanner anal ogous
to Exanple 1 using 4A. np 170-171 C, 400 MHz 'H NWR (DMSO-d5) S 7.81 (d,

2HJ J = 8 Hz), 7.60 (d,
The title compound was prepared in the manner analogous to Example SA using 1D

and 4-bromo-1,2-dichloro-benzene. MS m/z 479 (M+2).

~

Step 2. Preparation of [4-(3',4'-Dichloro-l_)iphenyM-ylmetifmylsulfanyl)-s-
5 methoxy-2-methyl-phenoxy]-acetic acid (compound 8)
The title compound was prepared in the manner analogous to E;xample 1 using 8A.
mp 161-162°C; 400 MHz 'H NMR (DMSO-ds) §7.87 (d, 1H, J =2 Hz), 1.57-7.66
_(m, 4H), 7.29 (d, 2H, J = 8.4 Hz), 7.01 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.02 (s,
2ZH), 3.72 (s, 3H), 2.03 (s, 3H); MS m/z 494 (M+1).

10
Example 9
" Synthesis of [5-Methoxy-2-methvl-4-(3'-triflucromethyi-bi
yimethylsuifanvi)-phenoxvl-acetic acid (compound 9)
15

Step 1. Preparation of [S-Methoxy-2-methyl-4-(3'-trifluoromethy}-biphenyl-4-
yimethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 9A)

20




"2H, J= 8.4 Hz), 7.32 (d, 2H, J=8.4 Hz), 7.02 (s, 1H), 6.52 (s, @), 4.70
(s, 2H, 4.03 . (s, 2H), 3.73 (s, 3H), 2.00 (s, 3H. MS mz 463 (MI).
Anal . Calc'd for 5 C24H21F3NO4S-0.1 H20 C, 62.09; ‘H, 4.60; found: C, 62. 00
H 4.36. QeWsgon Synthesis of r5-Methoxy-2-methyl-4-(2" 4 ,
6' -trinmethvl-bi phenvl 4 10 yl nethyl sul fanvl) - phenoxyl - acet PCT/a®u3m112]
(compound 5) e O--koH Zel e M5 Step 1. Preparation of

[ 5- Met hoxy- 2-net hy] 4-(2',4',6'-trinethyl -bi phenyl 4- 15

yl net hyl sul fanyl) - phenoxy] -acetic acid nmethyl ester (conmpound SA) e O M e
e I~ Me 5A 2-Brono-1,3,5-trinethyl-benzene (396 ng, 2mmmol),

4- hydr oxymet hyl phenyl boronic 20 acid (334 ng, 2.2 mmol), cesium carbonate
(1.3 g, 4 mol), and PdCl 2(dppf) (82 ng, 0.1 mmol) were added to 5 M of a
1:1 solution of DMFCTHF. | The reaction was flushed with nitrogen and

and washed i (Roun o TESnD SRt R A fiblosRi Sthamilt 88 S5 BaiPur cue”

and washed with water
sodi um sul f at and THhsoBpGatniflooropicthyl-banzemes NIS hi/e4 ZOM4nough silica gel,
el uted WO 03/084916 PCT/1B03/01121

Step 2. Preparation of [S-Methoxy-z-methyl—4-(3'-triﬂuoromethyl;biphenyl~4-
5 ylmethylsulfanyl)-phenoxy]-acetic acid (compound 9)

The tit]¢ compound was prepared in the manner analogous to Examplé 1 using 9A,

mp 138-139 °C; 400 MHz '"H NMR (DMSO-de) 6 12.95 (br(s), 1H), 7.91 (m, 2H),

7.63 (m, 4H), 7.32 (d, 2H, J= 8.4 Hz), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.03

(s. 2H), 3.73 (s, 3H), 2.06 (s, 3H); MS m/z 463 (M+1).

10
Example 10
' Synthesis of {4-(4'-Fluoro-biphenvl-4-vimethylsulfanvl L-S-methoxx "-methxl-
phenoxyl-acetic acid (compound 10)
15
16
Step 1. Preparation of (4'-Fluoro-biphenyl-4-yI)-methanol (compound 10A)
o
20 10A

The title compound was prepared in the manner analogous to E';tample 3A using 1-
bromo-4-fluorcbenzene. MS m/z 185 (M-H;0).

25 Step 2. Preparation of 4-Chloromethyl-4'-fluoro-biphenyl (compound 10B)




-61 with diethyl ether, and concentrated. The crude product was dissol ved
in 10 mM dichloronmethane. Added to this solution were triethylamne (202
ng, 2 mmol) then nethanesul fonyl chloride (184 ng, 1.6 mml) and al | owed
to stir atoaseeig tenperature for 18 h. The reaction M%C}i}ﬁ#&&q i nt o
water and extracted with 5 nmethylene chloride. The organi c Solu T was
dried over anhydrous sodiumsulfate, decanted and concentrated to provide
the crude al kyl chloride. The product from Exanple ID (387 ng, 1.6 nmol),
the crude 4'-chloronethyl-2,4,6-trinmethyl- biphenyl, and cesium carbonate
(1 g, 3.06 mol) were stirred in 10 ml acetonitrile for 3h, filtered,
concentrated, and purified by normal phagg chromatography to afford the 10
title product. Ms mz 451 (M+l).. Step 2. Preparation of
[ 5- Met hoxy-2-net hyl -4-(2',4",6"' -triniethyl -bi phenyl - 4-
yl met hyl sul f anyl ) - phenoxyl -acetic acid 1 e~éji t1 e conpound was prepared
in the manner anal ogous to Exanple 1 ysi . np 141 C, 400 MHz 'H NMR
(DVBO-d6) 5 12.81 (br(s), 1H), 7.04 ., J =8.4 Hz), 6.77 (m 3H), -
6.69 (s, 2H), 6.36 (s, 1H), 4.43 (p7~2H), 3.82 (s, 2H), 338 (s, 3H), 2.03
(s, 3H, 1.82 (s, 3H), 1.67 (s, 6H . _M5s mz 437 (Mtl). 20 Exanple 6
Synt hesi s of Example 10B '
~(4-(4"-Chloro-3"-trifluoromnethyl - bi phenyl - 4-yl net hyl sul fanvl) - 2-

met h21- nhenoxv) -acetic-acid (conpound 6) e H C 25 6 WD 03/084916
PCT/ 1B03/ 011ihe title compound was prepared in the manner analogous to Example 3B using

5 10A. MS m/z 222 (M+2).

Step 3. Preparation of [4-(4'-F]uoro-biphenyl-4-ylmethxlsdlifanyll)-ls-methoxy-z-
methyl-phenoxyl-acetic acid methy! ester (compound 10C)

e

10 10C

Me

The title compound was prepared in the manner analogous to Example 1¥ using 10B
and 1D. MS m/z 427 (M+1).

15 Step 4. Preparation of [4-(4'-Fluoro-biphenyl-4-ylmethylsulfanyl)-5-methoxy-2-
methyl-phenoxyl-acetic acid
The title compound was prepared in the manner analogous to kxample 1 using 10C.
400 MHz 'H NMR (DMSO-ds) & 12.93 (br(s), 1H), 7.62 (m, 2H),749(d,2H,J =
8.4 Hz), 7.27 (4, 2H, J = 8.4 Hz), 7.22 (m, 2H), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (s,
20 2H), 4.01 (s, 2H), 3.73 (s, 3H), 2.01 (s, 3H). MS m/z 411 (M-];).

Exampile 11

Synthesis of [5-Methoxv-2-methyl-d-(3'-trifluoromethoxy-biphenyl-4-
25 ylmethyisulfanvy))-phenoxyl-acetic acid (compound 11)




-62 Step 1. Preparation of

(4' -Chloro-3'-trifluoronethyl-biphenyl -4-yl)-nethanol (conpound 6A) e H
Cl 6A 5 The title conmpound was prepared in the manner anal ogous to Exanpl e
-3A usi ng 4vobs/es¥erd - chl oro-2-trifluoronethyl -benzene. M5 nﬁ,@ﬁﬁ%{ﬂ(}ﬁ/ﬂ) o
Step 2. Preparation of 4-Chloro-4'-chloronethyl-3-trifluoro -lﬁ’phenyl
10 (compound 6B) I\ ' 6B The title conpound was prepared in the manner
anal ogous to Exanple 3B using 6A. 15 MS mz 305 (M. Step 3. Preparation
of [4-(4"-Chloro-3 -trifluoronethyl-biphenyl-4- .

yl met hyl sul fanyl ) - 2- et hyl - phenoxy] -acetic acid nethyl ester (conpound 6C)
M OliAe \ ~I ¢ 20 6C WO 03/084916 PCHE1B03/01121 -63 The title
conmpound was prepared in the manner anal ogous to Exanple |IF using 2C

11-

Step 1. Preparation of [S-Methoj:y-z-methyl-4-(3'-triﬂuoronlaethoxy-biphenyl-n#-
5 Yimethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 11A)

11A

The title compound was prepared in the manner analogous to Example 5A using 1D

10 and 1-bromo-3-trifluoromethoxy-benzene. MS m/z 493 (M+1).

Step 2. Preparation of [S-Methoxy-2-methyl-4-(3'-trifluoromethoxy-biphenyl-4-
- ylmethylsulfanyl)-phenoxy}-acetic acid (compound 11) ) -
The title compound was prepared in the manner analogous to ijample 1 using 11A.

15 mp 137 °C; 400 MHz 'H NMR (DMSO-de) & 12.95 (br(s), 1H), 7.66 (d, 1H, J =8.8
Hz), 7.56 (m, 4H), 7.30 (m, 3H), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.02 (s, 2H),
3.73 (s, 3H), 2.01 (s, 3H). MS m/z 493 (M+1).

Example 12
20

acetic acid (compound 12)




and 6B. M5 mz 481 (M+i). 5 Step 4. Preparation of

[4-(4'-Chloro-3' -trifiuoronethyl-bi phenyl -

yl met hyl sul f anyl ) - 2- et hyl - phenoxy] - acetlc acid (conpound 6) The t|tIe
conpound vwa® @3fgpaged in the manner anal ogous to Exanple 1 using, 6C. 400,
Mz 'H NWVR (DMSO-d6) 6 7.97 (s, | H, 7.92 (d, 1H, J = 10. PG¥Be3ri1Zan (d, |
H, 10 J = 10.5 Hz), 7.64 (d, 2H, J =8.9 Hz), 7.34 (d, 21-L J = 8.9 Hz),
7.14 (s, 1H, 7.08 (d, 1H, J =11.0 Hz), 6.70 (d, | H J =11.0 Hz), 4.62
(s, 2H), 4.12 (s, 2H), 2.08 (s, 3H); M nlz 465 (M1l). Example 7 15

Synt hesis of 14-(2'.4'-Di chl oro-bi phenyl - 4- yI met hyl sul f anyl ) - 5- met hoxy- 2
nmet hyl-ahenoxyl-acetic acid (compound 7) ye il H ec, 17 20 Step 1.
- Preparation of [4-(2',4"-D chloro-bi phen? 4-yl met hyl sul fanyl ). 5-

met hoxy- 2- et hyl -phenoxy] acetic acid nethyl ester (conmpound 7A) Me O M ~
I~e d i 7AW 03/084 9 1 6 PCT/1B03/ 01124 -

12

Step 1. Preparation of Indan-4-ol (compound 12A)

| o

12A

A mixture of 4-hydroxy-indan-1-one (5.0 g, 33.7 mmol), sodmmj cyanoborohydnde
(6.4 g, 101.1 mmol), and zinc iodide (32.3 g, 101.1 mmol) in dlchloroethane was
10 heated at reflux for two hours. The reaction mixwre was then ﬁlitered through 50 ¢
SiO, while still warm, eluting further with dichloroethane. The filtrate was coliected
‘a_nd concentrated under vacuum. The residue was added to diethy] 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 purity high enough for
15 subsequent use. 400 MHz 'HNMR (DMSO-ds) & 9.06 (s, 1H), 6.86 (t, 14, J = 7.8
Hz), 6.59 (d, 1H, J = 7.8 Hz), 6.48 (d, 1H, J = 7.8 Hz), 2.75 (t, 2H, J = 7.3 Hz), 2.67
(t, 2H, J = 7.3 Hz), 1.92 (m, 2H).

'_ ' Step2. Preparation of 7-Thiocyanato-indan-4-ol (compound 12B)
- s%,oﬂ
20 NC

The title compound was prepared in the manner analogous to Eiample 1B using
12A. MS m/z 192 (M+1).




-64 The title conpound was prepared in the manner anal ogous to Exarrpl e 5A
using 1D and | -brom) 2 4-di chl or o- benzene. M8 mz 479 (M+2). 5 Step 2
Preparation of [4-(2',4'-Dichloro-biphenyl-4-yl net hyl sul fanyl) - 5-

met hoxy- ah’ﬂﬁlwmqahenoxy) acetic acid (conmpound 7) The ti tAcavmospand was
prepared in the manner anal ogous to Exanple 1 using 7A. 400 MHz 'H NWR
(DVBO-d6) 8 12.95 (br(s), 1H), 7.67 (dd, 1H, J =2 H2, J'=8.4 Hz), 7.43
(d, 1H, J=2.4 Hz), 7.37 (s, 1H), 7.28 (s, 4H), 7.02 (s, IH, 6.52 (s, 111),
4.70 10 (s, 2H), 4.02 (s, 2H), 3.72 (s, 3H), 2.01 (s, 3H); M5 mz 465 °
(M42). Exanple 8 Synthesis of 70-
f4-(3'.4' -Dichl oro-bi phenyi - 4-vl met hvl suI?anyI ) - 5-nmet hoxv-2- 15
met hyl - phenoxyl -acetic acid (conpound 8 e el C 8 Step 1. Preparation of
[4- (3", 4" -Dichloro-biphenyl -4-yl met hyl sul fanyl)-5- 20
met hoxy- 2- met hyl - phenoxy) - aceti c aci-d nethyl ester (corrpqund 8A) e ~e ~l
G 1 8A WD 03/084916 PCT/1B03/01121 -65 The title conpound was prepared in

the manner angjgy8UspleRafatitmir 07-Rbrtiid) fhdhB-4-yloxy)-acetic acid methy} ester
(compound 12C)

7-Thiocyanato-indan-4-ol (Example 12B) ( 1.47g, 7.7 mmol), cesium carbonate .
10 (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 lD 10
afford the title product. MS m/z 239 (M+1).

15. Step 4. Preparation of [7-(4'-Triﬂuoromethyl-biphenyl-4-ylmethylsulfanyl)-
indan-4-yloxy}-acetic acid methyl ester (compound 12D)

12D

20 ~ The title compound was prepared in the manner analogous to Example 1F using 12C
~ and 3B. MS m/z 473 (M+1), '

Step 5. Preparation of [7-(4'-Triﬂnoromethyl-biphenyl-4-—ylmethylsu]fany1)-
indan-4-yloxy]-acetic acid (compound 12)




and 4-brono-1, 2-di chl oro-benzene. M5 mlz 479 (Mt2). Step 2. Preparation of
[4-(3",4"-Dichl oro-bi phenyl 4-yl net hyl sul fanyl )-5- 5 '

met hoxy- 2- met hyl - pbenoxyj - aceti ¢ acid (conmpound 8) The title conpound was
pr epar ed wa os/esop@nner anal ogous to El anple 1 using 8A PR #ﬁglﬁﬂﬁéc; 400
MHz 'H NVMR (DMSO-d6) 87.87 (d, IN, J=2 Hz), 7.57-7.66 (m 4 , 1729 (d,
2H, J= 8.4 Hz), 7.01 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.02 (s, 2H,
3.72 (s, 3H), 2.03 (s, 3H); Ms mz 494 (M+1l). 10 Exanple 9 Synthesis of
15- Met hoxv-2-net hyl -4- (3" -trifl uoronet hyl - bi phenyl - 4- :

yl met hyi sul fanv)) - phenoxyl -acetic acid (conmpound 9) H 15 9 Step 1.
Preparation of [5-Methoxy-2-methyl-4-(3-7trifl uoromnet hyl - bi phenyl - 4-

yl met hyl sul f anyl ) - phenoxyl -acetic acid nethyl ester (conmpound 9A) e .Me e
20 9A WD 03/084916 PCT/1B03/01121 -66 The title conpound was prepared in
the manner ahBf HH6EIMpY! repared ifdhe,pannsr agglpgous to Example 1 using 12D.

| - bromo- 3-trj £ ugr aRchyvioohRnz SRNMME bIMS A4S 56D br(s), 1), 7.82 (4, 28,7 =
8 Hz), 7.74 (d, 2H, J = 8.8 Hz), 7.60 (d, 2H, J = 6.4 Hz), 7.31 (d, 2H, J=8 Hz), 7.08
(d, 1H, J=8.8 Hz), 6.58 (d, 1H, J=8.4 Hz), 4.61 (s, 2H), 4.06 (s/ 2H), 2.72 (m, 4H),
5 1.90 (g, 2H); MS m/z 457 (M-1).

Example 13

Synthesis of [4-(4-Benzvioxy-benzylsulfanyl)-2.methvl-phenoxvi-acetic acid

10 (compound 13)

13

~ Step 1. Preparation of [4-(4-Benzyloxy-benzylsulfanyl)-Zilijethyl-phenox'y]-
15 acetic acid methyl ester (compound 13A)

13A

_ The title compound was prepared in the manner analogous to Example IF using 1-
20 chloromethyl-4-benzyloxy-benzene and 2C. MS m/z 409 (M+1).

Step 2. Preparation of [4-(4-Benzyloxy-benzylsulfanyl)-2-methyl-phenoxy}-
acetic acid (compound 13) .




Step 2. Preparation of [5-Methoxy-2-nethyl-4-(3" -trifluoronethyl-biphenyl 4-
5 yl met hyl sul f anyl ) - phenoxy] -acetic acid (conpound 9) The title conpound
was prepared in the manner anal ogous to Exanple |I using 9A. np 138-139 C
400 MHz ' HWOMBR/BIPMBO-d, ) S 12.95 (br(s), 1H), 7.91 (m 2H), 7.63 (m 4H),
7.32 (d, 2H, J= 8A Hz), 7.02 (s, 1H), 6.52 (s, 1H), 4.69 (sPCHIjusoa1g3 (s,
2H), 3.73 (s, 3H), 2.06 (s, 3H; MS mz 463 (Mtl). 10 Exanple 10 Synthesis
of t4-(4'-Fluoro-biphenvl-4-ylnethyl sul fanvl)-5-ni et hoxv net hyl

phhenoxyl -acetic acid (conpound 10) M O e 15 10 Step 1. Preparation of
(4' - Fl uor o- bi phenyl -4-yl)-nmethanol (conpound 1OGA) H 1 20 10A The title
conmpound was prepared in the manner anal agous to *anple 3A using 1-

br ono- 4-f | uorobenzene. Ms mh 185 (M H20). 25 Step 2. Preparation of

4- Chl or onet hyl - 4' - Fuor o- bi phenyl (conpound 10B) WO 03/084916 PCT/ 1B03/ 01121
-67 F | ~ JOBThExiakpdompound was prepared in the manner analogous to Example 1 .and 13A.

mp 120 - 121°C; 400 MHz '"H NMR (DMSO-ds) § 7.39 - 7.25 (m, SH), 7.15 —7.03
(m, 4H), 6.85 (d, 2H, J = 8.5 Hz), 6.68 (d, IH, J = 8.4 Hz), 5.00 (s, 2H), 4.62 (s, 2H),
4.00 (s, 2H), 2.08 (s, 3H); MS m/z 395 (M+1). '

Example 14‘

. Synthesis of {5-Methoxy.2.methyl-4-[4-(4-trifluoromethyl-benzyloxy)-

benzylspifanyl]-phenexy}-acetic acid (compound 14)

10
14

Step 1. Preparation of [4-(4-Trifluoremethyl-benzyloxy)-phenyl]-methanol
(compound 14A)

15

14A

4-Hydroxymethyl-phenol (1g, 8.06 mmol), 1-Ch]oromcthyl-tt-tf‘iﬂuoromethyl-be

20 nzene (1.57g, 8.06 mmol), and cesium carbonate (5.26g, 16.12mmol) were refluxed
in acetonitrile for 20h, cooled, filtered, and concentrated to givé the title compound.
MS m/z 265 (M-Hz0+1).




~The title compound was prepared in the manner anal ogous to Exanple 3B using
510A MsSnz 222 (M+2). Step 3. Preparation of

[ 4- (4' - Fl uor o- bi phenyl - 4-yl met hyl s-j | fanyl ) - 5- net hoxy- 2-

met hyl - phegexyhspsgti c acid nmethyl ester (conpound 10C) e .nme e 10 10C
The title compound was prepared in the manner anal ogous to FET@®gs/e11kF usi ng
JOB and iD. MS mz 427 (Mtl). 15 Step 4. Preparation of

[ 4- (4' - Fl uor o- bi phenyl - 4-yl net hyl sul f anyl ) - 5- met hoxy- 2-

met hyl - phenoxy] -acetic acid The title conpound was prepared in the manner
anal ogous to hixanple | using IOCC. 400 MHz' H NWR (DMSO-d6) S 12.93
(br(s), I H, 7.62 (m 2I-1), 7.49 (d, 21y3. J = 8.4 Hz), 7.27 (d, 2H, J =
8.4 Hz), 7.22 (m 2H), 7.02 (s, 1 H), 6.52 (s, 1H), 4.69 (s, 20 2H), 4.01
(s, 2H, 3.73 (s, 3H), 2.01 (s, 3H. Ms nmz 411 (M1). Exanple 11 Synthesis
of f5-Met hoxvSiépi2et Preparatiod’ of drChlovaneil-(owiflrbhemyl-bdnzyRoxy-benzene)

yl met hyi sul fzzipgl | - Phgrlaﬁyl -acetic acid (conpound 11) WO 03/084916 ~

PCT/ 1B03/ 011 2£0mpayn FI\ 1, e 11 Step 1. Preparation of

[ 5- Met hoxy- 2- net hyl - 4- (3" -trifl uoronet hoxy- biphgnyl - 4-

148
5
The title compound was prepared in the manner analogous to Example 3B using
14A. MS m/z 265 (M-Cl+1).
Step 3. Preparation of {5-Methoxy-2-methyl-4-[4-(4-trifluoromethyl-

10 benzyloxy)-benzylsulfanyl]—phenoxy}-acetic aci& methyl ester (compound 14C)
: ) Me 0

14C

The title compound was prepared in the manner analogous to Example 1F using 14B
15 and 1D. MS m/z 507 (M+1).

~ Step 4. Preparation of {S-Methoxy-2-methyl—4—[4-(4-triﬂuc}romethyl-
benzyloxy)-benzylsulfanyl}-phenoxy}-acetic acid (compounﬁ 14)
| The title compound was prepared in the manner analogous to Example 1 using 14C.
20  mp 145 °C; 400 MHz 'HNMR (DMSO-ds) § 12.94 (br(s), 1H), 7.70 (d, 2H, J = 8
| Hz), 7.76 (d, 2H, /= 8 Hz), 7.14 (4, 2H, J = 8.8 Hz), 6.97 (s, 1H), 6.87 (m, 2H), 6.50
(s, IH),' 5.14 (s, 2H), 4.68 (s, 2H), 3.91 (s, 2H), 3.71 (s, 3H), 2.00 (s, 3H); MS m/z
491 (M-1). : :




5 yl nmet hyl sul f anyl ) - phenoxy] -acetic acid nethyl ester (conmpound I1A). O
O-M FI. I~e IlA The title conpound was prepared in the manner '

anal ogous to Exanple 5A using ID 10 and X

1- br onp- 3-WeiBI8tonet hoxy- benzene. MSm z493 (M+l). Step 2 pcTHRRES3L On of
[ 5- Met hoxy-2-net hyl -4- (3" -trifluoroi 4net hoxy- bi phenyl - 4-

yl met hyl sul f anyl ) - phenoxy] -acetic acid (conmpound 11) The title conpound was
prepared in the nmanner anal ogous to Ei k-anple |I using 11A- 15 nmp 137 C
400 MHz ' H NV\R (DVMBO-d6) 8 12.95 (br(s), 1H, 7.66 (d, IH J =8.8 Hz),
7.56 (m 4H), 7.30 (m 3H), 7.02 (s, | H, 6.52 (s, IH, 4.69 (s, 2H, 4.02
(s, 2H, 3.73 (s, 3H, 2.01 (s, 3H. MMz 493 (Mtl). Exanple 12 20

Synt hesi s of

[ 7-(4'-Trifluoronethvl - bi phenyl - 4-yl met hyl sul fanyl | -i ndan- 4. vl oxvl - acetic
acid (conpound 12) WD 03/084916 PCT/| Eg@hnpkl21 -69 it tl 'F 1~ 12 Step
1. Preparation of Indan-4-ol (conmpound 12A) OH 5 Zr

Synthesis of { 2-Methvl-4-[4-(4-triﬂuoromethvl-benzylog)-h:'en_zylsulfanvl1—

phenoxyl-acetic acid (compound 15)

15

Step 1. Preparation of {2-Methyl-4-[4-(4-triﬂuoromethyl-benzyloxy)-.

10 benzylsuifanyl}-phenoxy}-acetic acid methyl ester (compound 15A)
, e O ‘

15A

The title compound was prepared in the manner analogous to Example 1F using 2C
15 and 14B. MS m/z 477 (M+1).

Step 2. Preparation of {Z—Methyl-4-[4—(4-triﬂuor6methyl-benzyloxy)—
benzylsulfanyl]-phenoxy}-acetic acid {compound 15)

20 The title compound was prepared in the manner analogous to Example 1 using 15A.
" mp 133 °C; 400 MHz 'HNMR (DMSO-ds) 8§7.70 (d, 2H, J = 8 Hz), 7.76 (d,2H, J
=8 HZ)? 7.14 (d, 2ZH, J= 8.8 Hz}, 7.09 (m, 1H), 7.04 (dd, IH.’é Jf2.4 Hz, J'=8.4 Hz),




- 12A A mixture of 4-hydroxy-indan-l-one (5.0 g, 33.7 mmol ), sodiun.i
cyanobor ohydride (6.4 g, 101.1 mmol ), and zinc iodide (32.3 g, 101.1 nmol)
i n di ehl oroethane, was 10 heated at reflux for two hours. The reaction

“m xture was_then filtered through 50 g Si02 while still warm eluting

- further wi tKO4PCht*Foet hane. The filtrate was collected and, t 1 at ed
under vacuum The residue was added to diethyl ether and the(ﬁﬁgﬁﬁﬁp?hg
white precipitate was filtered off. The filtrate was coll ected and
concentrated in vacuo to give 4.2 g of the title compound with purity high
enough for 15 subsequent use. 400 MHz | H NVMR (DVSO-d6) 5 9.06 (s, 1H), 6.86
(t, 1H, J=7.8 Hz), 6.59 (d, 1H J =7.8 Hz), 6.48 (d, 1 H J =7.8 Hz),
2.75 (t, 2H, J =73 Hz), 2.67 (t, 2H,-J-#7.3 Hz), 1.92 (m 2H). Step 2.
Preparati on of 7-Thiocyanato-indan-4-ol (conmpound 12B) H 20 NC 12B The

title conpoun r i, th er anal ogous to Exanple 1B using
12A. MB ink 1%@%’50 &ngds/’g%z{g% TP 8 FD1 461 (5,270, 192 (5, 2H), R08iay at i on
of (7-Mercapt GH)NMSvAM6NM-1)acetic acid nethyl ester (conpound 12C) 5 O
H 12c 7-Thi ocyanat o-i ndan-4-ol . (Exanpl e 12B) (1.47g, 7.7 mmol), cesium

car bonat e
Example 16

Synthesis of |S-Methoxy-z—methvl-4-(3'ftriﬂuoromethoxv—bighenxl-S-

ylmethvlsulfanyl)-phenoxyl-acetic acid {compound 16)

10
Step 1. Preparation of (3'-Triﬂuoromethoxy—biphenyl-3-y!)l-methanol
(compound 164) -

16A
15 )
The title compound was prepared in the manner analogous to Example 3A using 3-

-hydroxymethylphenylboronic acid and 1-bromo-3-trifluoromethoxy-benzene. MS
mfz 251 (M-1),

20 Step 2. Preparation of 3-Chloromethyl-3‘-triﬂnoromethpx}:'-biphenyl
(compound 16B})



10. (3. 779, 11.6 mml) and nethyl bronpacetate (1.24g, 8.08 mmol) were
stirred in 20 m acetonitrile at anbient tenperature for 4 h. The reaction
was filtered and. concentrated. The crude product was treated under the
conditi onswWoomsta e 1D to afford the title product. M5 nﬁé 239@8!\/&1). 15
Step 4. Preparation of [7-(4'-Trifluoronethyl -biphenyl - 4-yl AeTPBE&I3anyi ) -
i ndan- 4-yl oxy] -acetic acid nethyl ester (conpound 12D) O e 12D 20 The
title conpound was prepared in the manner anal ogous to Exanmple |IF using 12C
and 313. MS nmz 473 (M+]). Step 5. Preparation of :
17-(4' -Trifluoronet hyl - bi phenyl - 4-yl met hyl sul fanyl ) - i ndan-4-yl oxy] -acetic
acid (conpound 12) WD 03/084916 PCT/ 1B03/ 0121 -71 The title conpound was
prepared in the manner anal ogous to Exanple | using 12D. np 158-159 C, 400
MHz H NVR (DMBO-d6) 8 12.94 (br(sf), 1H), 7.82 (d, 2H, J 8 Hz), 7.74 (d,
2H, J = 8.8 HZ¥he gtiggomgoungiyas prepaged4n tie)manferhalogais fo Bigmple SBHising 7. 08

(d, 1H, J=8.8 : : J=8.4 Hz), 4.61 (s, 2H), 4.06 (s,| 2H),
2.72 (m 4H), %3@3?&1%'&% mz 457 (M1). Exanple 13 Synthesis of

14- (4- Benzvl oxy- benzvl sul fanyl ) - 2- et hvl - phenoxyl -acetic acid 10 (conpound

13) M2 I~ H 1~ . :
Step 2. Preparation of [S-Methoxy-z-methyM-(3'-trifluorpmethoxy-biphenyl-S-

5 yimethylsulfanyl)-phenoxy]-acetic acid methyl ester (comp#mnd 16C)

16C

The title compound was prepared in the manner analogous to Example 1F using 16B
10 and - 1D. MS m/z 491 (M-1).

Step 4. Preparation of [S-Methoxy-2-methyl-4-(3'-trifluoromethoxy-biphenyi-3-
yimethylsolfanyl)-phenoxy]-acetic acid (compound 16)

15 The title compound was prepared in the manner analogous to Example I using 16C.
mp 92-94 °C; 400 MHz "H NMR (DMSO-ds) & 12.96 (br(s), lH) 7.55-7.24 (m, 8H),
7.01 (s, 1H), 6.52 (s, 1H), 4.68 (s, 2H), 4.03 (s, 2H), 3.72 (s Bii), 1.99 (s, 3H); MS
m/z 479 (M+1). o

20 Example 17

Synthesis of |4-(9H-Fluoren-2-vlmethvlsulfanvl-Z-methx]-ghenoxg J-acetic acid
{compound 17) ' -

17

25




13 Step 1. Preparation of ' _
[ 4- (4- Benzyl oxy-benzyl sul fanyl ) - 2=net hyl - phenoxyy] - 15 acetic acid nethyl
ester (compound 13A) Me Oe 13A The title conpound was prepared in the

manner - an Exanpl e | F using 1- 20 chl oronet hyl - 4- benzyl oxy- benzene
and 2C. N?ﬁ?gdiggg( M+1). Step 2. Preparation of PCT/IB03/01121

[ 4- (4- Benzyl oxy-benzyl sul fanyl ) - 2- net hyl - phenoxy] - acetic acid (conpound

13) WD 03/084916 PCT/1803/01121 -72 The title conpound was prepared in the
manner anal ogous to Exanple 1.and 13A. np 120 - 121 C 400 MHz 'H NWR :
(DV8O-d6) 5 7.39 - 725 (m 5H), 7.15 - 7.03 (m 4H), 6.85 (d, 2H, J = 8.5
Hz), 6.68 (d, I H J =8.4 Hz), 5.00 (s,_797|_—|), 4.62 (s, 2H), 4.00 (s, 2H,

. 2.08 (s, 3H; Ms nmz 395 (M+l). 5 Exanpl e '14 Synt hesis of _
15- Met hoxy- 2- met hvl 4- 14- (4-tri fl uoronmet hyl - benzvl oxy)

benzyl sul f anvighep/Nenmhephration bf WHREIShILAYAR M (Bnfpouna t14)! F 1. % 10

ol

17A

_9H-F]uorene-2-carba]dehyde (500 mg, 2.6 mmol) was dissolved in 10 ml methanol.
Sodium borohydride (200 mg, 5.2 mmol) was added and allowed to stir at ambient
temperature for 1 h. Water (10 mi) was added and the crude product was extracted
into ethyl acetate (50 ml), washed with brine (50 ml), dried over anhydrous sodium -

10 sulfate, decanted and concentrated to afford the title product in good purity. MS m/;
195 (M+1).

Step 2. Preparation of 2-Chloromethyl-9H-fluorene (compound 17B)
| ‘
15 17B

The title compound was prepared in the manner analogous to Example 3B using

- 17A. MS m/z 179 (M-Cl+1).

20 Step 3. Preparation of [4-(9H-Fiuoren-2-ylmethylsulfanyl-2-methyl-phenoxy]-
acetic acid methyl ester (compound 17C)

17C




14 Step 1. Prepar at I on of :
[4-(4-Trifluoronethyl -benzyl oxy) - phenyl ] - et hanol (conpound. 14A) 15 H 14A

4- Hydr oxynet hyl - phenol (1g, 8.06 nmol), |-Chloronethyl-4-tiifluoronethyl-be
20 nzene (MOB3s4985 06 nmol ), and cesium carbonate (5.26g, 16.121innol) were
refluxed in acetonitrile for 20h, cooled, filtered, and cOfCERIMRY to

give the title conpound. M mz 265 (M H20+1). WO 03/084916 PCT/IB03/01121

-73 Step 2. Preparation of
4- Chl oronet hyl - (4-trifluoromethyl -benzyl oxy-benzene) (conpound 14B) F 14B

5 The title conpound was prepared in the manner anal ogous to Exanple. 3B
using 14A. M nmz 265 (MCJ+] ). Step 3.78Preparation of

1S- Met hoxy- 2-net hyl 4-[4-(4-trifluoronmethyl 10 _
benzyl oxy) - benzyl sul f anyl ] - phenoxy}-acetic acid nethyl ester (conmpound 14C)

M OM FI' e 14C
The title compound was prepared in the manner analogous to Example 1F using 17B

and 2C. MS m/z 422 (M+1),

5 Step 4. Preparation of [4-(9H-Fluoren-2-ylmethylsulfanyl-2-methyl-phenoxy]-

acetic acid (compound 17)

The title compound was prepared in the manner analogous to Example 1 using 17C.
- 400 MHz 'H NMR (DMSO-dg) & 12.93 (br(s), IH), 7.80 (d, 1H, J=7.6 Hz), 7.23 (d,
10 1H, J=8Hz), 7.5 (d, 1H, J = 7.6 Hz), 7.43 (s, 1H), 7.31 (1, 1H,[J=6.4 Hz), 7.24 (m,
| 2H), 7.15 (m, 1H), 7.08 (dd, 1H, J=2.4 Hz, J'=8.4 Hz), 6.7 (d, 1H, J=8.8 Hz), 4.62 (s,
2H), 4.13 (s, 2H), 3.82 (s, 2H), 2.09 (s, 3H). MS m/z 375 (M-l_); Anal. Calc’d for
CasH058-0.3 H;0 €, 72.34; H, 5.44; found: C, 72.46; H, 5.20. |

15 Example 18
Svnthesis of {{ 3-Methoxv-2-methyl-4-[4-(5-triflnoromethyl-pyridin-2-vl)-

benzylsulfanyl)l-phenoxyl-acetic acid (compound 18

18
20 Preparation of [4-(S-Triﬂuoromethy]-pyridin-2-fl)-phenylj-imethanol
| (compound 18A)
H
=

18A




'3H), 2.00 (s, 3H); Ms mz 491 (M1). WD 03/084916 PCT/1B03/01121
-79-

The title conpound was prepared in the manner anal ogous to Exampl e | F using
14B 15 and 1D. Ms mz 507 (M+l). Step 4. Preparation of
{5- Met hoxy-2-net hyl -4-[4-(4-trifluoronethyl -

benzyl oxywolwengshsul f anyl } - phenoxy}-acetic acid (conpound ‘JCAL%IB;%ST% tl e

conpound was prepared in the manner anal ogous to Exanple |

np 145 C, 400 MHz' H NVR (DVBSO-d6) S 12.94 (br(s),1H), 7.70 (d, 2H, J = 8

Hz), 7.76 (d, 2H, J =8 Hz), 7.14 (d, 21-L J = 8.8 Hz), 6.97 (s, | H, 6.87

(m 2H), 6.50 (s, IH, 5.14 (s, 2H), 4.68 (s, 2H), 3.91 (s, 211), 3.71 (s,
-74

Exanpl e 15 Synt hesi s of

{2-Met hyl -4-(4-(4-triiluoronethyl-benzyl oxy) b enzylsulfanyll-

~ phenoxy)-acetic acid (conpound 15) 5 e OH F Step. 1. Preparation of
K“FFP‘IS‘P?}gB

{2- Met hyl - 4- [ Ebg d’fPétPFFyFreﬁgHM Skk?)’Q—S-il@ﬂuoromethy]-pyndme and 4-
benzyl sul f anyphaRigmembBidald a‘éiquiﬁjbf‘é’dtalfsﬂﬁheﬁﬁﬂﬁ&%’ﬂfbg&l@%} Oe |, .l -

FI1, :
Example 3A. 400 MHz '"H NMR (DMSO-ds) § 8.98 (s, 1H),8.2(dd, IH, /=24
Hz, J' = 8.4 Hz), 8.09 (m, 3H), 7.42 (d, 2H, J = 8.54 Hz), 5.23j(t, 1H), 4.54 (4, 2H, J
3 = 6 Hz); MS m/z 254 (M+1).

_ Preparation of 2-(4-Chloromethyl-phenyl)-5-triflueromethyl-pyridine
_ (compound 18B)

| R g
10
18B
The title compound was prepared in the manner analogous to Example 3B using
_ 18A. MS m/z 272 (M+1).
15
Preparation of {5-Methoxy-2-methyl-4-{4-(5-trifluoromethyl-pyridin-2-yi)-
benzylsulfanyl}-phenoxy}-acetic acid methyl ester (compound 18Cj
20 18C

The title compound was prepared in the manner analogous to Example 1F using 1D
and 18B. MS m/z 478 (M+1).




- 15A- The title conpound was prepared in the manner anal ogous to Exarrpl e 1F
using 2C 15 and 14B. Ms mlz 477 (M+l). Step 2. Preparatlon of

{2-Methyl -4-[4-(4-trifluoronethyl-benzyl oxy) -

benzyl sul fwowysdspienoxy}-acetic acid (conpound 15) 20 The t|tIe conpound '
was prepared in the manner anal ogous to Exanple | using 15RCT Hﬁ”‘ilé 1Cc 400
MHz'H NVR (DVSO-d6) 8 7.70 (d, 2H, J = 8 Hz), 7.76 (d, 2H, J =8 Hz), 7.14
(d, 2H J =S. 8 Hz), 7209 (m I H), 7.04 (dd, I H . J,1 2.4 Hz, J'=8.4 Hz),
WD 03/ 084916 PCT/I1B03/01121 -75 6.87 (m 2H), 6.68 (d, IN, J=8.4 Hz), 5.14
(s, 2H), 4.61 (s, 2H), 3.99 (s, 2H), 2.08 (s, 3H); MSnmz 461 (M1):
Exanple 16 5 Synthesis of f5-Methoxv-2- bhv14 (3" -trifluoronethoxv

bi phenyl 3 vyl net hyl sul fanvl ) - phenoxyl -acétic acid (conpound 16) e H F e
16 10 Step 1. Preparation of (3'-Trifluoronethoxy-biphenyl-3-yl)-nmethanol

(conpound 16Appépdtation of {5-Methoxy-2-methy}-4-[4-(5-trifluoromethyl-pyridin-2-yl)-
benzylsulfanyl}-phenoxy}-acetic acid (compound 18) :

The title compound was prepared from the product of Example 18C in the manner

5 analogous to Example 1. mp 225 °C (dec.); 400 MHz "H NMR (DMSO-d;) § 8.97 (s,
1H), 8.2 (dd, 1H, J = 2.4 Hz, /" = 8.4 Hz), 8.13 (m, 1H), 8.01 (d, 2H, J = 8.4 Hz),
7.34 (5, 2, ] = 8.4 Ho), 695 s, IH), 642 5, 1H),4.23 5, 2D, 401 (5,280,369,
3H), 1.96 (5, 3H)  MS m/z 464 (M+1). _

10 Example 19

. Synthesis of {S-Methoxy-2-methyl-4-] 6-(4-triﬂuo_romethxl-'ghenxl Fpyridin-3-
vimethvlsulfanyll-phenoxyl-acetic acid (comﬁ;)i!mj 19) ,. '

15 : ' 19
Step 1. Preparation of {4-(6-Chloro-pyridin-3-ylmethyisulfanyl)-5-methoxy-2-
methyl-phenoxyJ-acetic acid methyl ester (compound 19A)

Me 0
o
Cl/@\ e
9A

The title compound was prepared from ZfCh]oro-—_S-ch]oromctiayl-pyﬁdinc and1Din a
manner analogous to Example 1F. MS m/z 370 (M+2). .

20



16A 15 The title conpound was prepared in the manner anal ogous to Exanple

3A using 3- hydroxynet hyl phenyl boroni ¢ acid and
| -bmmo-3-trifluoronmet hoxy-benzene. M5 W 251 (M1). 20 Step 2. Preparation

of 3- Chl ovepresbsdersd’ -tri fl uoronet hoxt ~- bi phenyl  (conpound 16 l)IB F 16B WO

03/ 084916 PCT/|B03/01121 -76 The title conpound was prepaféd’

anal ogous to Exanple 3B using 16A MsS n/z 251 (M1). Step 2. Preparat
of [5-Methoxy-2-nethy]-4-(3" -trifluoronethoxy-biphenyl-3- 5

yl met hyl sul f anyl.) - phenoxy] -acetic acid nethyl ester (conpound 16C) e
e 16C The title conpound was prepared in the manner anal ogous to Exanpl e
| F using 16B 10 and 1D. M5 mz 491 (Ml@ Step 4. Preparation of

- [ 5- Met hoxy- 2- net hyl - 4- (3'-tr|ftuoronetho

bi phenyl -

A3/9et manner

i on

bl/ F

yl met hyl sul f anyl ) - phenoxy] -acetic acid (conpound 16) 15 The title corrpound
was prepared g 3P rpanfionHF - Qﬂmyhgm@ﬁ?mj[&(c‘-trﬁﬁo'}gmeﬁ%l-phenyl}-

10

15

20

pyridin-3-ylmethylsulfanyl}-phenexy}-acetic acid methyl ester {compound 19B)

198

The title compound was prepared from the product of Example_' 19A and 1-bromo-4-

trifluoromethyi-benzene in a manner analogous to Example 3A. MS m/z 478 (M+1).

Step 3. Preparation of {5-Methoxy-2-methyi-4-[6-(4-trifluoromethyl-phenyl)-
pyridin-3-ylmethylsulfanyl]-phenoxy}-acetic acid (compound 19)

The title compound was prepared from the product of Example 19B in the manner

analogous to Example 1. mp 203 °C (dec.); 400 MHz '"H NMR (DMSO-d;) 6 8.34 (d,

1H,J=1.6 Hz),8.21 (d, 2H, /=8 Hz2), 792 (d, 1H, /= 8.4 Hz), 7.77 (d,2H, J =84
Hz), 7.65 (dd 1H, J = 2.4 Hz, J' = 8.4 Hz), 6.93 (s, 1H), 6.39 (s, 1H), 4.15 (s, 2H),

4,00 (s, 2H), 3.66 (s, 3H), 1.95 (s, 3H). MS m/z 464 (M+1).

Example 20

Synthesis of [5-Chloro-2-methyl-4-(4'-trifluoromethvi-biphenvl-4-

* Ylmethvisulfanyl)-phenoxy]-acetic acid (compound 20)



. np 92-94 C, 400 MHz 1H NWVR (DVBO-d6) 8 12.96 (br(s), 1H), 7.55-7.24 (m
8H), 7.01 (s, 1H, 6.52 (s, | H, 4.68 (s, 2H, 4.03 (s, 2H), 372(s
3#1), 1.99 §8 3H) M5 mh 479 (M+l). 20 Exanple 17 Synthesis

14~ (9H-YOUBMERIS_y| et hvl sul f anvl - 2- et hyl - phenoxvl - acet P€T’A'E‘l36’m{lcorrpound
17) Me O JbH 17 25 WD 03/084916 PCT/1B03/01121 -77 Step 1. Preparation of -
(9H Fl uoren-2-yl ) - met hanol (conpbund-17A) H 617~0 17A 5 .

9H Fl uor ene- 2- car bal dehyde (500 ng, 2.6 nmol) was dissolved in 10 m

met hanol . Sodi um bor ohydride (200 ng, 5.2 mmol) was added and all owed to
stir at anmbient tenperature for 1 h. Water (10 m) was added and the crude
product was extracted into ethyl aceté%é (50 M), washed with brine (50

m ), dried over anhydrous sodium 10 sul fate, decanted and concentrated to
afford the title product in good purity. M5 rn/zg195 (Mtl). Step 2. '

Preparati on of 2-Chl oronet hyl -9Hfuoren¢gﬁn?qgm% 17B) I~ 11 i 15 17B"
: O s CHg |
Fr
20

Step 1. Preparatijon of 5-Chloro-2-methyl-4-thiocyanate-phenol (compound

5 204)
. CIﬁ(I)H
NCS” CHa
20A
10 The title compound was prepared in a manner analogous to Example 1B from 5-

chioro-2-methyl-phenol. 400 MHz 'H NMR (DMSO-ds) § 10.60 (s, 1H), 7.54 (s,
1H), 6.98 (s, 1H), 2.07 (s, 3H).

Step 2. ‘Preparation of (5-Chloro-~2-methyl-4-thiocyanato-jhenoxy)-acetic acid

15 methyl ester(compound 20B)
0
ci o . _me
NCS: : :C;-lg
20B
20 The title compound was prepared from the product of Example 20A in a manner

analogous to Example 1C. 400 MHz 'H NMR (DMSO-dq) § 7.62 (s, 1H), 7.40 (s,
1H), 4.94 (s, 2H), 3.65 (s, 3H), 2.15 (s, 3H).



The title conpound was prepared in the manner anal ogous to Exanple 3B using
17A. M mz 179 (MCl+1). 20 Step 3. Preparation of

[ 4- (9H Fi uor en- 2-yl et hyl sul f anyl - 2- et hyl - phenoxy] - acetic acid nethyl
ester (CQUPYLAseld© Me Oe 17C WO 03/084916 PCT/1B03/01121 -78 The title
compound was prepared in the manner anal ogous to Exanpl e METABOHBI12YB and
2C. M5 mz 422 (M+l). 5 Step 4. Preparation of

[ 4- (9H Fl uor en- 2-yl et hyl sul f anyl - 2- et hyl - phenoxy] - acetic acid (conpound
17) The title conpound was prepared in the manner anal ogous to Exanple |

- using 17C. 400 MHz 'H NWMR (DVBSO-d6) 8 12.93 (br(s), IH, 7.80 (d, 11, J=
7.6 Hz), 7.23 (d, 10 1H, J =8 Hz), 7.5¢d, II1l, J =7.6 Hz), 7.43 (s, |
H, 7.31 (t, IHJ==6.4 Hz), 7.24 (m 2H), 7.15 (m | H, 7.08 (dd, |I H,
J=2.4 Hz, J'=8.4 Hz), 6.7 (d, 1!'H J=8.8 Hz), 4.62 (s, 2H), 4.13 (s, 2H),
3.82 (s, 211) Stép B9 Rlspaﬂiﬁ))n s- ﬂlﬂorﬁ?ﬁmé%ﬁtﬁd-rﬁﬂﬂ:@l-pﬁ;hioﬁ:lvﬁacfdlfc acid .
C23H20(3S0. 3 H2 4({?53 K ‘ﬁ found: C, 72.46; H, 5.20. 15 Exanple 18
Synthesis of XL, O'QPWEE 4-{4-(5-trif| uor onet hyl - pyri di n-2-vl ) -

benzryl sul fanyl | - uhenoxvl -acetic acid (conpound 18) O ~% F | ~

(o]
mmo\-)ko,ue
HS CH,3
5 ' 20C

The title compound was prepared from (5—ch10ro—2—mcthy1-4—thiocyanato-phcn;)xy)-
acetic acid methyl ester in a manner analogous to Example 1D. 400 MHz 'H NMR
| (DMSO-ds) 87.27 (5, 1H), 6.97 (s, 1H), 5.31 (S, 1H), 4.79 (s, 2H), 3.64 (s, 3H), 2.07
10 (s, 3H).

Step 4. Preparation of [5-Chloro-2-methyl-4-(4'-trifluorenjethyl-biphenyl-4-
ylmethylsulfanyl)-phenoxyl-acetic acid methyl ester (compound 20D)

15 | F

The title compound was prepared in the manner analogous to Example 1F using 3B
and 20C. 400 MHz '"H NMR (DMSO-ds) 8 7.82(d,2H,/=83Hz),7.74 (4,2H,J =

20 8.3 Hz), 7.62 (d, 2H, J =83 Hz), 7.39 (d, 2H, / = 8.3 Hz), 7.27l (s, 1H), 7.00 (s, 1H),
4.82 (s, 2H), 4.20 (s, 2H), 3.64 (s, 3H), 2.09 (s, 3H); MS m/z 480 (M+).

Step 5. Preparation of [S-Chloro-Z-methyl-4-(4‘-trlﬂuoromethyl-bxphenyl-4-
ylmethylsulfanyl)-phenoxy}-acetic acid (compound 20) i



18 20 Preparation of [4-(5-Trifluoronethyl-pyridin-2-yl)-phenyl) nethanol
(compound 18A) I~ H F I~ 18A W 03/084916 PCT/I1B03/01121 -79 The title
conpound was prepared from 2-Chl oro-5-trifluoronethyl-pyridine and 4-
(hydr oxymavneBkoxieni ¢ aci d PdCl 2(dppb) catalyst in the m':lggie[r/r @Eﬁh?rgous to
Exanpl e 3A. 400 Mz 'H NWVR (DVsO-de) 8 8.98 (s, 1H), 8.2 (dd, ! , J= 2.4
Hz, T =8.4 Hz), 809 (m 3H), 7.42 (d, 2H, J = 8.54 Hz), 5.231 (t, IH,
4.54 (d, 2H J 5 =6 Hz); Ms nlz 254 (M+l). Preparation of
2- (4- Chl or onet hyl - phenyl )-5-trifl uoronet hyl -pyridine (conpound 18B) 10 18B
The title conmpound was prepared in the manner anal ogous to Exanple 3B using
18A. MS mz 272 (Mtl). 15 Preparation of-84-
{5- Met hoxy- 2-net hyl -4-[4-(5-trifluoronethyl-pyridin-2-yl)- :
benzyl sul f anyl ) - phenoxy}-acetic acid nmethyl ester (conpotii-d 18C) O I~ F
|~ 20 18C

OH

beng:
s CHa

20

5 The title compound was prepared in the manner analogous to E),':ample 1 usi‘ng.“20D.
mp 161-162 °C; 400 MHz 'H NMR {DMSO—aig) 67.83(d, ZH,IU = 8.3 Hz), 7.74 (d,
2H, J = 8.3 Hz), 7.62 (d, 2H,J = 8.3 Hz), 7.51 (d, 2H, J = 8.3 H!z) 7.26 (s, 1H), 6.95_
(s, 1H), 4.69 (s, 2H), 4.20 (s, 2ZH), 2.08 (s, 3H); MS m/; 467 (M-gi-l).

10 Example 21

Synthesis of [3-Methoxy-4-(4'-trifluoromethyl-biphenyl-4-yimethylsulfanyl)-

phenoxy J-acetic acid (compound 21)

CHs  OH
oy

Step 1. Preparation of 3-Methoxy-4-thiocyanato-phenol {compound 21A)

15

CHy
c>j : ~OH
NCS

20 ' | - 21A



The title conmpound was prepared in the manner anal ogous to Exanple IF using
1D and 18B. M5 mz 478 (Mtl). WD 031084916 PCT/1803/01121 -80 Preparation
of (5-Methoxy-2-nmethyl-4-[4-(5-trifluorometiiyl-pyridin-2-yl)-

benzyl sulkignybisophenoxy}-acetic acid (conpound 18) The tit] jg{ ngl(s)lund was
prepared fromthe product of Exanple 18C in the manner 5 f 38 %o
Exanple 1. np 225 C (dec.); 400 Mz 'H NVR (DVSO-d6) 6 8.97 (s, 1H), 8.2
(dd, I H J =2.4 Hz, J' =8.4 H), 8.13 (m 1H), 8.01 (d, 2H J = 8.4 Hz),
7.34 (s, 2H, J= 8.4 Hz), 6.95 (s, IH), 6.42 (s, 1H), 4.23 (s, 211), 4.01
(s, 2H), 3.69 (s, 3H), 1.96 (s, 3H M5 nlz 464 (Mtl). 10 Exanple 19

Synt hesi s of 15- Met hoxv-2-net hyl - 4-16- (4-8+i fl uor omet hvl uhenvl) - pyri di n- 3-
ylnet hvl sul f anyl | -phenoxyl acetic acid (conpound 19) Me O,~Jbll "M 15 19
Step 1. Preparatiqon of

[ 4- (6- Chl or o- P§s W FRBE]NPASYas Prepated Am g meonsr paalogeys/oExample 1B from 3-

nmet hyl - pheno 0 h N voH e C
0o 1on PrraC pbbmase! E’Pﬁ"ﬁguﬁgb%% ﬁrepar@jﬁ@%@%‘wﬂ EX, M8l 1, 7= 5V
2- Chl or o- 5- cHilfgy 6 58t(h\E)pg.AB @, NE, Ard.3 Bz), B.88(s, s@Nner anal ogous to Exanpl e
IF. MS mz 370 (M2).

5 Step 2. Preparation of (3-Methoxy-4-thiocyanato-phené;cy.i)-acetic acid methyl
' ester (compound 21B) '
S o\)L _Me
T
21B
10

The title compound was prepared from the product of Example 21A in a manner
-analogous to Example 1C. MS m/z 227 (M-CN).

Step 4. Preparation of (4-Mercapto-3-methoxy-phenoxy)-acetic acid methyl

15 ester (compound 21C)
CH o}
o: : o N v
HS
21C
20 The title compound was prepared from (3-Methoxy-4-thiocyanato-phenoxy)-acetic

acid methyl ester in a manner analogous to Example 1D. 400 MHz '"H NMR
(DMSO-ds) 8 7.13 (d, 1H, J = 8.5 Hz), 6.56 (s, 1H), 6.39 (d, 1H, J = 8.5 Hz), 4.72 (s,
2H), 4.51 (s, 1H), 3.75 (s, 3H), 3.64 (s, 3H).

25 ~ Step 5. Preparation of [3-Methoxy-4-(4'-trifluoromethyl-biphenyl-4-
yimethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 21D)




WO 03/ 084916 PCT/I1B03/01121 -81 Step 2. Preparation of

{5- Met hoxy- 2-nmet hyl -4-[6-(4-trifluoromethyl-phenyl)-

pyri di n- d‘yl metg}ll sul fanyl ] - phenoxy}-acetic acid nmethyl ester (conpound
19B) 1$9B The title conpound was prepared fronpchespregyct of
Exanpl e 19A and 1-brono-4- trifluoronethyl-benzene in a manner anal ogous to
Exanple 3A. Ms nfz 478 (M+l). 10 Step 3. Preparation of

{5- Met hoxy- 2-nmet hyl -4-[6-(4-trifluoronethyl-phenyl) -

pyri di n-3-yl met hyl sul fanyl ] - phenoxy}-acetic acid (conpound 19) The title
conpound was prepared fromthe product of Exanple 19B in the manner 15
anal ogous to Exanple 1. np 203 C (dec.)=86400 MHz 'H NVR (DVBO-46) 8 8.34 -
(d, 1H, J =1.6 Hz), 8.21 (d, 213, J =8 Hz), 7.92 (d, 1H, J = 8.4 Hz),
7.77 (d, 2H, J =8.4 Hz), 7.65 (dd 1H, J = 2.4 Hz, J' = 8.4 Hz), 6.93 (s,
1H), 6.39 (s, I'M 4.15 (s, 2H), 4.00 (s, 21D, 3:66 (s, 3H), 1.95 (s, 3H).
MS mlz 464 (M+l). 20 Exanpl e 20 Synt hesi s of Me

[ 5- Chl or 0-2-net hyl -4-(4' -trifluoronethyl - | phe ay!

yl met hyl sul f anyl ) - phenoxyl -acetic acid (co d/l-?e) WO 03/ 084916

PCT/ 1 B03/ 01121 -82- | OH (s
o s
F

3
21D
5 - Thetitle compound was prepared in the manner analogous to Example 1F using 3B
and 21C. 400 MHz "H NMR (DMSO-dq) § 7.81 (d, 2H, J = 8.3 Hz), 7.53 (d, 2H, J =
8.3 Hz), 7.59 (d, 2H, /=8.3 Hz), 7.32 (d, 2H, J = 8.3 Hz), 7.11 (d, 1H, J=8.5Hz),
6.56 (s, 1H), 6.37 (d, 1H, J= 8.5 Hz), 4.73 (s, 2H), 4.04 (s, 2H), 3.76 (s, 3H), 3.63 (s,
~ 3H); MS m/z 463 (M+1).

10 |
Step 6. Preparation of [3-Methoxy-4-(4'-trifluoromethyl-biphenyl-4-
yimethylsulfanyl}-phenoxy]-acetic acid (compound 21) '

o Jae
Fr

15 ' 21
The title compound was prepared in the manner analogous to Example 1 using 21D.
400 MHz "H NMR (DMSO-dg) 8 7.83 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J = § 3 Hz},
7.61 (d, 2H, J= 8.3 Hz), 7.34 (d, 2H, J = 8.3 Hz), 7.13 (d, 1H, J = 8.5 Hz), 6.56 (s,
1H), 6.39 (d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 4.06 (s, 2H), 3.77 (S.l 3H); MS m/z 449
20  (M+1). Anal. Calc’d for Co3H1oF30,S, C, 61.60; H, 4.27; fc:unti: C,61.35; H, 4.25.




. a/1¢6,,L, Oi sCHBB FFFZ20 Step 1. Preparation of

5- Chl or o- 2- net hyl - 4-t hi ocyanat o- phenol (conmpound 5 20A) CI OH | NCS CH3
20A 10 The title conpound was prepared in a manner anal ogous to Exanple 1B
from 5- ohboses4draret hyl - phenol . 400 MHz' H NVR ( DMSO- d6) GJ‘QTQQO:(@RIIH),
7.54 (s, 1H), 6.98 (s, 1H), 2.07 (s, 3H). Step 2. Preparation o

(5-Chl or o- 2- et hyl - 4-t hi ocyanat o-i $henoxy) -acetic acid 15 nethyl
ester(conpound 20B) 0 C OKOM NCS\ | CH3 20B 20 The title conpound
was prepared fromthe product of Exanple 20A in a manner anal ogous to
Exanple 1C. 400 MHz '"H NWVR (DMSO-d6) S 7.62 (s, 1H), 7.40 (s, 1H), 4.94
(s, 2H), 3.65 (s, 3H), 2.15 (s, 3H . WO Q87.084916 PCT/ 1B03/01121 -83 Step
3. Preparation of (5-Chloro-4-nercapto-2-nethyl-phenoxy)-acetic acid

Example 22

Svnthesis of {2-Methyl-4-[2-(4’-trifluoromethyl-biphenyl-4-yh-ethylsulfanvi}-

5 - phenoxvl-acetic acid (compound 22)

_ Me
S
) A"
® P
F |
F

F
22

10 Step 1. Preparation of 2-(4"-Trifluoromethyl-biphenyl-4-yl)-ethanol (compound
' 22A) '

OH

Woa

F
. F

22A
15
A mixture of 2-(4-bromo-phenyl)-ethanol (2.3 ml, 3.3 g, 16.4 mmol), 4-
uiﬂuoromethylphenyiboronic acid (5.0 g, 26.3 mmol), 1.0M a:queous sodium
carbonate solution (44.0 ml), and tetrakis(triphenylphosphine)palladium (0.98 g, 0.85
mmol) in 180 ml of ethanot and 180 ml of toluene was heated at reflux for 4 h. The
20 cooled reaction mixture was diluted with 500 ml of ethyl acetate and filtered thréugh

* a bed of Celite filter-aid. The filtrate was washed with 5% agqueous sodium carbonate

solution (2x750 ml) and brine (3x750 mi), then dried over anhydrous sodium sulfate



met hyl - ester (conmpound 20C) 0 C OLOMe HS I CH3 5 20C The title
conpound was prepared from (5-chl oro-2-net hyl - 4-t hi ocyanat o- phenoxy) -
acetic acid nethyl ester in a manner anal ogous to Exanple ID 400 VHz ' H
NVR ( DVS@a@i@yesi16. 27 (s, 1H), 6.97 (s, 1H), 5.31 (s, 1H), s 2H) ,
3.64 (s, 31-1), 2.07 10 (s, 3H). Step 4. Preparation of pCiBOsITi2s

[ 5-Chl oro-2-nethyl -4-(4'-trifluoronethyl -bi phenyl -

yl met hyl sul fanyl ) - phenoxy] -acetic acid nethyl ester (conmpound 20D) Me.O \
s CH3 FI ~ 15 F 20D The title conpound was prepared in the manner ’
anal ogous to Exanple IF using 3B and 20C. 400 MHz 'H NVR (DVMSO-d6) S 7. 82
(d, 211, J =8.3 Hz), 7.74 (d, 2H J = 29.8.3 Hz), 7.62 (d, 2H J = 8.3
Hz), 7.39 (d, 2H, J =8.3 Hz), 7.271 (s, 1H), 7.00 (s, 1H), 4.82 (s, 2H),
4.20 (s, 2H), 3.64 (s, 3H), 2.09 (s, 3H); MS nmiz 480 (Mt). Step 5.
Preparati on add ¢dnceinkaxdo-The oridb ptodder(whis-pufifiéd bipnariabplingk chtoﬂ’m&fg&‘iéﬂ@

yl met hyl sul f anyl )Zﬁg&%xy] acetic acid (conpound 20) WO 03/08491

PCT/ 1803/ 011

Step 2. Preparation of 4-(2-Bromo-ethy])-4'-triﬂuoromethyl‘{-biphehyl

5 {(compound 22B)
Br
AT
F
£
22B
10 A solution of 2-(4’-triflucromethyl-biphenyl-4-yl)-ethanol (2.8 g, 10.3 mmol) and

carbon tetrabromide (3.8 g, 11.5 mmol) in 50 ml of dichloromethane was cooled in
jce, and triphenylphosphine (2.9 g, 11.1 rﬁmo]) was added in portions over 10
minutes, The mixture was stirred at room temperature for 18 h, and the solvent was
evaporated. The residue was stirred in 75 ml of ether, and the mixture was filtered.
15 The insoluble material was washed on the funnel with fresh etheér (3x75 ml). The
 combined ether filtrates were concentrated, and the crude produét was purified by

normal phase chromatography. MS m/z 328 (M-1).

Step 3. Preparation of {Z-Methyl-4_-[2-(4’-triﬂuoromethyl-biphenyl-4-yl)-
.20 ethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 22C)



-.Cl /| OO s ~ICH3 F FF 20 .5 The title conmpound was prepared in the
manner anal ogous to Exanple 1 using 20D. np 161-162 C, 400 'MHz 'H NWR
(DVBO-d6) S 7.83 (d, 2H, 1kl = 8.3 Hz), 7.74 (d, 2H, J = 8.3 Hz), 7.62 (d,
2H, J = VO OBEyIY 51 (d, 2H, J = 8.3 Hz), 7.26 (s, |H), q,&?‘ 0@“2 H, '
4.69 (s, 2H), 4.20 (s, 2H), 2.08 (s, 3H); MS mz 467 (M1l). (53 an%le 21
Synt hesi s of 13- Methoxv-4-(4"-trifluoronethyl-biphenyl-4-vl net hyl sul fanvl) -
phenoxyl -acetic acid (conmpound 21) CH3 OH S ~1 ~ F 1 15 F Step 1.
Preparation of 3-Methoxy-4-thiocyanato-phenol (conpound 21A) CH3 OOH NCS
) all 20 21A WD 03/ 084916 PCT/1B03/0112%% -85 The title conpound was
prepared in a nanner anal ogous to Exanple 1B from 3- net hoxy-phenol .’
MHz “H NVR (DMSO-d6) 8 10.21 (s, IH), 7.34 (d, 1H,J = 8.3

: S Me_

ST

400

F

E
F
22C

A solution 4-(2-bromo-ethyl)-4"-trifluoromethyl-biphenyl (0.66 g, 2.0 mmol) and (4-
5 mercapto-2-methyl-phenoxy)-acetic acid methyl ester (0.42 g, 2.0 mmol) m 10 mi éf
- acetonitrile was treated with cesium carbonate (1.3 g, 4.0 mmol), and the mixture was
stirred at room temperature for 18 h. The reaction mixture was added to 200 ml of
brine and extracted with ethyl acetate (4x75 ml). The combinefd extracts were washed
with brine (2x200 mi), thén dried over anhydrous sodi_um sulfate and concentrated.

10 The crude product was purified by normal phase chromatograp:hy. MS m/z 46 1
' (M+1).

Step 4. Preparation of {2-Methyl-4-[2-(4"-trifluoromethyl-biphenyi-4-yl)-
ethylsulfanyl}-phenoxy}-acetic acid (compound 22)

15
' .A sofution of {2-methy1-4-[2—(4’~triﬂuoromethyl-biphenyl-4—yl)-ethylsulfanyl]—
phenoxy}-acetic acid methyl ester (0.78 g, 1.7 mmol) in 10 ml of tetrahydrofuran and
2.0 mi of water was treated with lithium hydroxide monchydrate (0.21 g, 5.0 mmol),
and the mixture was stirred at room temperature for 2 h. The reaction mixture was
20 ~ diluted with 5.0 ml of- water and made strongly acidic by the addition of 4.0 N

hydrochloric acid. The mixture was extracted with ethyl acetate (4x30 ml), and the
combined extracts were washed with brine (2x50 mi), then dn'éd over anhydrous
sodium sulfate and concentrated. The crude product was rec':i');.Ltallizcd from ethy}

acetate/hexane, mp 132-134 °C; IR (thin film) cm™: 1741, 1709, 1490, 1326, 1239,
25 1110; 400 MHz '"H NMR (DMSO-ds) 67.82(d, 2H, J=8.0Hz), 7.74 (d, 2H, J = 8.0




Hz), 6.53 (s, IH, 6.43 (d, 1 H J =8.3 Hz), 3.81 (s, 3H. 5 Step 2.
Preparation of (3-Methoxy-4-thiocyanato-phenoxy')-acetic' acid nethyl

ester (compound 21B) CH3 0 O oj~O M MSS 21B 10 The title conpound was
prepar ed Wo osnddhes product of Exanple 21A in a manner analQgo anpl e
IC. MSrnfz 227 (MCN). Step 4. Preparation of Baibfl2F>
(4- Mer capt o- 3- net hoxy- phenoxy) -acetic acid nethyl 15 ester (conpound 21C)
CH3 ~fO- 6 O"OMe HS 21C 20 The title conpound was prepared from

( 3- Met hoxy- 4-t hi ocyanat o- phenoxy) -acetic acid nethyl ester in a manner
anal ogous to Exanple 1D. 400 MHz 'H NWR -90bVMSO-d6) S 7.13 (d, IH, J = 8.5
Hz), 6.56 (s, 1 H, 6.39 (d, IH J =8.5Hz), 4.72 (s, 2H, 4.51 (s, 1H,
3.75 (s, 3H), 3.64 ;S 3H3,. 25 Step S. Preparation of

[ 3- AMet boxy- 4Hzd 7.6} (4-12Hef 586t 19 781 fth@Hy ¥ =483 Hz), 7.15 (m, 2H), 6.75 (d, 1H, J =

yl met hyl sul f agl s Y { A GGl _( I r,( D), \D

03/ 084916 PCT. %M%ﬁ% h%ﬁq&ﬁ%ﬁ?%ﬁ’.&gﬁ bﬁ' J"Cﬁmlirﬁlg éls gH)'

‘ MS m/z 447 (M+1). Anal. Calc’d for CoaHy F3038: C, 64.56; H, 4.74; found: C,

64.45; H, 4.58.

Example 23

Synthesis of {5~Methoxv-2-methvl-4-[2-(4"-triI'Iuorometh\_'l-ﬁiphenvl-4-yl)-

ethylsulfanyll-phenoxv}-acetic acid (compeund 23)

10

- Step 1. Preparation of {5-Methoxy-2-methy}-4-[2-(4’-triflooromethyl-biphenyl-
4-yl)-ethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 23A)
15 '

vy Tl
4]

23A

The title compound was prepared in the manner analogous to Example 22C using 4-
20 (2-bromo-ethyl)-4’-trifluoromethyl-biphenyl and 1D. MS m/z 491 (M+1).



e
)
Hz
4.73

| F'using 3B and 21 C

FF 21D 5 The title conpound was prepared in the manner anal ogous to
400 MHz 1H NWMR (DMBO-d6) S 7.81 (d, 2H, J

7.53 (d, 2H, J 8.3 Hz), 7.59 (d, 2H, J = 8.3 Hz), 7.32 (d, 2H, J

, IH J =8.5Hz); 6.56 (s, IH, 6.37 (d, 1H, J
)W(Zﬂ%ﬁéﬁ 4.04 (s, 2H), 3?76 (s, 3I(-|)S , 5?63 (s, (%ﬁf/,iBmthz 463

). 10 Step 6. Preparation of
- Met hoxy-4- (4" -trifluoronethyl -bi phenyl -

10

15

20

7.13 (d,

= 8.5

= 8.3

J =

hyl sul f anyl ) - phenoxy] -acetic acid (conpound 21) CH3 OH 0-~0 0 0 ~Cy
F F 15 21 The title conpound was prepared in the manner anal ogous
Exanple 1 using 21D. 400 MHz 'H NWMR (P\VBO-d6) 6 7.83 (d, 2H, J
76 (d, 2H, J = 83 Hz), 7.61 (d, 21L J= 8.3 Hz), 7.34 (d, 2H,
IH, J. =8.5 Hz), 636 (s, 1H), 6.39 (d, 1H, J= 8.5 Hz),
2H), 4.06 (s, 2H), 3. 77 (sl 3H); M5 nilz 449 20 (M+]). Anal.

C23H 9F304S, C, 6] H 4.27; founts: C. 61.35; H 4.25. WO

1 6StepR-| Brepapation of {S-Methoxy-z -methyl-4-[2-(4"-triflioromethyl- -biphenyl-

4-yh-ethyisulfanyl}-phenoxy}-acetic acid (compound 23)

The title compound was prepared in the manner analogous to fﬂxample Y using {5-

methox y—2-methy]-4-[2-(4’-trif]uoromethylabiphcnyl~4-y1)-eth3risulfaﬁyl]-phcnoxy}-

acetic acid methy] ester. mp 169-171 °C; IR (thin film) cm™: 1718, 1500, 1330, 1162,

1109, 1052; 460 MHz 'H NMR (DMSO-dg) & 7.82 (d, 2H, J = 8.3 Hz), 7.74 (d, 2H, J
= 8.6 Hz), 7.61 (d, 2H, J = 8.3 Hz), 7.31 (d, 2H, J = 8.3 Hz), 7.06 (s, 1H), 6.53 (s,
1H), 4.69 (s, 2H), 3.73 (s, 3H), 3.02 (1, 2H, J = 7.5 Hz), 2.78 (1, 2H, J = 7.5 Hz), 2.06
(s, 3H); MS m/z 477 (M+1). Anal. Calc’d for C2sH2sFs0,8: C, 63.02; H, 4.87: found:
C,62.77; H, 4.62.

Example 24

Svnthesis of {2-Methyl-4-J 2—(4’-(rifluoromethyl-biphenxl-4e:!vl)-vinv|]-phenoxﬂ.

acetiggcid {compound 24)

Step 1. Preparation of (4-Bromo-2-methyl-phenoxy)-acetic acid methy! ester
(compound 24A)



-87 Exanple 22 Synthesis of :
{2-Methvl -4-f2-(4"-trilluoronethyl-biphenyl-4-vl)-ethvlsulfanvil- 5
phenoxvl -acetic acid (conmpound 22) M CH \ O FF F 22 10 Step 1.

Pr epar aWiQo#Bs/@H1B- (4' - Tri f | uor onet hyl - bi phenyl - 4-yl ) - et haRGT/IBB@EpIUNd 22A)
OH FI / F- F 22A 15 A m xture of 2-(4-Dbrono-phenyl)-ethanol (2.3 nl,
3.3 9, 16.4 mol), 4- trifluoronethyl phenyl boronic acid (5.0 g, 26.3 nnDI)
1.0 M aqueous sodium carbonate solution (44.0 ), and

tetraki s(triphenyl phosphi ne)pal | adium (0.98 g, 0.85 mvol) in 180 m of
ethanol and 180 m of toluene was heateg@,at reflux for 4 h. The 20 cool ed
reaction mxture was diluted with 500 ni “of ethyl acetate and filtered
through a bed of Celite filter-aid. The filtrate was washed with 5%
aqueous sodi um carbonate sol ution (2x7:5£)—mr1) and brine (3x750 rr1) t hen

dried over anhydrous sodiumsulfate
O
. Me

Br -
24A

A solution of o-tolyloxy-acetic acid methyl ester (Belleney J., et al., J. Heterocyclic
5 Chem., 1984; 21:1431; 3.7 g, 20.5 mmol) in 70 mi of acetonitrile was treated in
portions over 10 minutes with N-bromosuccinimide (3.8 g, 21.3 mmol). The mixture
was stirred at room temperature fbr 18 h, and the solvent was eviaporated. The
residue was stirred in 75 ml of carbon tetrachloride, and the miXture was filtered. The
insoluble material was washed on the funnel with fresh carbon tetrachloride (2x50
10 ml). The combined filtrates were concentrated, and the crude product was purified by

normal phase chromatography. MS m/z 258 (M-1).

Step 2. Preparation of 4-Trifluoromethyl-4'-vinyl-biphenyl (compound 24B)

OO

24B

F.
F
F

The title compound was prepared in the manner analogous to Example 3A usin gl-

20 bromo-4-vinyl-benzene and 4-trifluoromethylphenylboronic acid. MS m/z 248 (M).



WO 03/ 084916 PCT/ 1B03/01121 -88 and concentr at ed. The crude pr oduct was.
“purified by normal phase chromatography. M5 mz 266 (M. Step 2.
Preparation of 4-(2-Brono-ethyl)-4"-trifluoronmethylf biphenyl 5 (corrpound

220) Br Fwvb @&B19140 A sol ution of
2-(4' -trifluoronethyl -bi phenyl -4-yl)-ethanol (2.8 g, 10.3 MOPOAMA21 car bon

tetrabromde (3.8 g, 11.5 nmol) in 50 m of dichloronmethane was cooled in
ice, and tri phenyl phosphine (2.9 g, 11.1 mmol) was added in portions over
10 mnutes. The m xture was stirred at roomtenperature for 18 h, and the
sol vent was evaporated. The residue was stirred in 75 m of ether, and
the,rnlixture was filtered. 15 The insol ud-e materi al was washed on the

- funnel with fresh ethe4 (3x75 m). The conbined ether filtrates were
concentrated, and the crude product was purified by nornmal phase ‘

chr omat ogr aph§tep¥s Prepagapn(df{2MetByba-[2-(4'Rrifparandthyl-biphenyl-d4-yl)-vinyl}-

2-Methyl -4-12-(4 rifluor rrethl-bl henyl -4-yl)- 20
{et hyl sul>/f anyI[P éﬂ‘?é‘ﬁi))"&'f]"}ma"égol"@“ﬁ' Fﬁe'hg't“l’lﬁ "@ml'iﬂzl%‘é{#ﬁ&yﬁaomwl-m

03/ 084916 PCHhLRONIUIBYiny1RPhdioxy Rad&icRcid(compound 24)

5 A mixture of 4-trifluoromethyl-4'-vinyl-biphenyl (1.9 g, 7.7 mmol), (4-Bromo-2-
| methyl-phenoxy)-acetic acid methyl ester (2.0 g, 7.7 mmol), an ydroué sodiuin
acetate (12 g, 14.6 mmol), N,N-dimethylglycine (0.23 g, 2.2 in%nol), and palladium
_acetate (0.025 g, 0.11 mmol) in 10 m! of 1-methyl-pymrolidin-2-one was héated at 130
°C for 10 h. The reaction mixture was partitioned between 250 ‘mi of brine and 300
10 ml of ethyl acetate. The total mixtwre was filtered through a bed of Celite filter-aid.
The organic layer was washed with 5% agueous sodium carbonate solution (3x250
ml) and brine (2x250 ml), then dried over anhydrous sodium sulfate and concentrated.
- The residue was purified by normal phase chroniatography to give {2-methyl-4-[2-
(4 -tnﬂuoromcthy]-blpheny]-4—yl)-v1nyl]-phenoxy}-acetzc acid methyl ester; MS m/z
15 427 (M+1).
During the above sodium carbonate washings, a precipitate formed and was
removed by filtration. The solid was stirred for 18 h in a solution of 150 ml of water,
50 ml of methanol, and 50 ml of 4.0 N hydrochloric acid. The acidified product was
filtered and recrystallized from aqueous acetonitrile to give {2-;methyl-4-[2-(4'-
20 trifluoromethyl-bipheny}-4-yl)-vinyl]-phenoxy}-acetic acid. mp 243-245 °C: IR (thin
film) cm™: 1746, 1717, 1502, 1323, 1125, 1069; 400 MHz "H NMR (DMSO-ds)
§7.88 (d, 2H, J = 8.0 Hz), 7.76 (d, 2H, J = 8.3 Hz), 7.71 (d, 2H, J =8.5 Hz), 7.64 (d,
2H,J =85 Hz), 743 (4, 1H,J = 1.7 Hz), 7.32 (dd, 1H, J = 2.1, 8.5 Hz), 7.21 (d, 1H,
J=16.5Hz), 7.10 (d, TH, J = 16.4 Hz), 6.79 (d, 1H, J = 8.5 Hz), 4.68 (s, 2H), 2.18 (s,
25 3H); MS m/z 413 (M+1). Anal. Calc'd for C24H19F203: C, 69.90; H, 4.64; found: C,
69.77; H, 4.57.



'F F 22C A solution 4-(2-brono-ethyl)-4'-,rifluoronethyl-biphenyl (0.66 g,
2.0 mmol ) and (4- 5 nercapto-2-nethyl -phenoxy)-acetic acid nethyl ester
(0.42 g, 2.0 nmmol) in 10 mM of acetonitrile was treated with cesium

car bonat e W@ 0Z0gp916. 0 nmol ), and the m xture was stirred %tc rlgg%r/n
tenperature for 18 h. The reaction mxture was added to 200 HPEIBE | ne
and extracted with ethyl acetate (4x75 m ). The conbi ned extracts were
washed with brine (2x200 m), then dried over anhydrous sodi um sul fate and
concentrated. 10 The crude product was purified by normal phase

chromat ography. Ms mz 461 (M+l). Step 4. Preparation of

{2-Methyl -4-[2-(4"-trifluoronethyl-bi phemyl -4-yl)-

et hyl sul fanyl ] - phenoxy] -acetic acid (conmpound 22) 15 A sol ution of
{2-methyl-4-[2-(4"-tri fluoronethyl-biphenyl -4-yl)-ethyl sul fanyl]-
phenoxy)-acetic acid nethyl ester (0.78 g, 1.7 mml) in 10 m of
tetrahydrofuran and 2.0 m of water ﬁ%s hé;gted with Iithium hydroxide
nonohydrate (0.21 g, 5.0 mvol), and ure was stirred at room
tenperature for 2 h. The reaction mxture was 20 diluted with 5.0 m of
wat er and nmade strongly acidic by the addltlon of 4 ON hydrochlorlc aci d.
~The m xture wé Methyl : EDIaEy ‘ \ 3

extractgs were : (2x50rr1) then dri ed over anhydrous
sodi uméulfatac\éﬁ§ B 't" '?'{ €d. The crude product was recrylLtallized from

ethyl acetate/hexane. np 132-134 C, IR (thin film cni: 1741, 1709, 1490,
1326, 1239, 25 1110; 400 MHz 'H NWR (DMBSO-d,,), 5 7.82.(d, 2H, J = 8.0 Hz),
7.74 (d, 21L J = ‘ &1 -

10 A solution of {2-methyl-4-[2-(4'-trifluoromethyl-biphenyl-4-yl)-vinyl}-phenoxy}-
acetic acid (0.98 g, 2.4 mmol) in 100 m] of tetrahydrofuran -\\'rés lhydrogenated over
0.16 g of 20% palladium on carbon eata]ysL The catalyst was rémovcd by filtration,
and the filtrate was evaporated. The crude product was recrystaiiized from aqueous
acetonitrile. mp 174-176 °C; IR (thin film) em™: 1747, 1711, 1500, 1318, 1 160, 1123;
15 400 MHz 'H NMR (DMSO-dg) § 7.83 (d, 2H, J = 8.1 Hz), 7.74 (d, 2H, J = 8.3 Hz),
7.60(d, 2H, J = 6.5 Hz), 7.32 (d, 2H, J = 8.3 Hz), 7.01 (d, 1H, J =2.0 Hz), 6.94 (dd,
1H,J = 2.0, 8.3 Hz), 6.66 (d, 1H, J = 8.3 Hz), 4.59 (s, 2H), 2.83 (m, 2H), 2.76 (m,
2H), 2.11 (s, 3H); MS m/z 413 (M-1). Anal. Calc’d for C24H2,F50;5: C, 69.56; H,
_ 5.11; found: C, 69.28; H, 4.96.
20 |
Example 26

. Synthesis of [7-[4-(5-Trifluoromethyl-pyridin-2.v-benzvisulfanvil-indan-4-
M . |

vioxv}-acetic acid (compound 26 )

25



.HZ),

(d,
J =

Synt
et hv

C2IH2, F3OR® 03@ms46¢s. 56 H, 4.74; found: C,  64.45; H, 4.58. le 23
f’FTﬂﬁ@ﬁB

7.61 (d, 2H, J = 8.3 Hz), 7.31 (d, 2H, J= 8.3 Hz), 7.15 (m 2H), 6.75
IH, J = 8.3 Hz), 4.64 (s, 2H), 3.11 (t, 2H, J = 7.6 Hz); 2.82 (t, 2H,
7.6 Hz), 2.12 (s, 3H); M5 rrrh 447 (Mtl). Anal. Calc'd for

F214 vl) -

hesi s of (5-Methoxv-2-methvl-4-12-(4"-trifluoronethvl-
O F

| sul fanyl | - phenoxv}-acetic acid (conmpound 23) 10 Me

F Step 1. Preparation of
{5- Met hoxy-2-net hyl -4-[2-(4'-trifluoronethyl - bi phenyl -

4-vyl
S Me

) - et hyl sul fanyl ] - phenoxy}-acetic acid nmethyl ester (conpound 23A) 15 Me
“/ O10 %'I-i0 M\ \ Il O F _os.

26

Step 1. Preparation of {7-[4-(:-Tr1ﬂuoromethyl-pyndm—...—y!)-benzylsulfanyl]-
5 indan-4-yloxy}-acetic acid methyl ester (componnd 26A)

26A

- 10 The title compound was prepared in the manner analogous to Example 1F using 18B

and 12C. MS m/z 474 (M+1),

Step 2. Preparation of {7-[4-(5-Trifluoromethyl-pyridin-2-y!)—benzylsulfanyl]-
indan-4-yloxy}-acetic acid (compound 26)
15 '

26



F F 23A The title conpound was prepared in the manner anal ogous to Exanpl e
22C using 4- 20 (2-brono-ethyl)-4'-trifluoronethyl-biphenyl ‘and ID. MS mz
491 (Mr1l). WO 03/084916 PCT/1B03/01121 -91 Step 2. Preparation of
{5- Met hoxwodsmeidigl - -[ 2- (4" -trifl goromethyl - bi phenyl - T/IRO3/01121
4-yl)-ethyl sul fanyl ] - phenoxy}-acetic acid (conpound 23) 5 q%e l%l t fe
conpound was prepared in the manner anal ogous to Exanple | using {5-
met hoxy- 2-met hyl -4-[2-(4' -trifluoronethyl - bi phenyl -4-yl)-ethyl sul fanyl]-phe
noxy}- acetic acid nethyl ester. np 169-171 C, IR (thin filnm cma: 1718,
1500, 1330, 1162, 1109, 1052; 400 MHz. 'H NVMR (DMsSO-d6) S 7.82 (d, 2H, J =
8.3 Hz), 7.74 (d, 2H, J =8.6 Hz), 7.61.44l, 2H, J = 8.3 Hz), 7.31 (d, 2H,
J =8.3 H), 7.06 (s, IH, 6.53 (s, 10 1H), 4.69 (s, 2H), 3.73 (s, 3H,
3.02 (t, 2H, J= 7.5 Hz), 2.78 (t, 211, J=7.5 Hz), 2.06 (s, 3H; MsS mz 477
(Mrl). Anal . Thkceitk dompo@REWMEIFGENE fr@ teGroRrt o Exanple 2d0imte mafiher62. 77,
H 4.62. Exa 24 1

| S i s..of
(5 Nt hl -4 | BIRRECYS P ERAINRIAE THAZA G ey AORNRIE H YR CMSRA 1288 et i ¢
acid (conmpoung 3§), 887 (Q 11 8.Hal, FL7 = 2 Hz, 7 = 8.8 Hz), 8.13 (d, 1H, J = §.4 H),

8.01 (d, 2H, J= 8.4 Hz), 7.34 (d, 2H, J = 8.8 Hz), 7.07 (d, 1H, ¥ = 8.4 Hz), 6.57 (d,

5 - 1H, J = 8 Hz), 4.61 (s, 2H), 4.07 (s, 2H), 2.72 (m, 4H), 1.89‘(m!, 2H). MS n/z 460
(M+1).
Example 27
10 Svynthesis of {5-Methyl-7-[4-(5-triflucromethyl-pvridin-2-yl)-benzylsulfanyl}-

indan-4-vloxy]-acetic acid (compound 27)

27
15 |
Step 1. Preparation of {S-Methyl-7-{4-(5-trifluoromethyl-piyridin-z-yl)-
benzylsulfanyl}-indan-4-ylexy}-acetic acid methyl ester (compound 27A)

20 ' 27A



20. Step 1. Preparation of (4-Brono-2-nethyl-phenoxy)-acetic acid nethyl
ester (conmpound 24A) WD 03/084916 PCT/I1B03/01121 -92- Me-O (G =0 |veo Br
24A A solution of o-tolyloxy-acetic acid nethyl ester (BeI | eney J.,

al ., J.VEPPYclic 5 Chem, 1984; 21:1431; 3.7 g, 20.5 %’6‘?‘)3’“11%170 m of
acetonitrile was treated in portions over 10 m nutes with

N- br omosuccinimde (3.8 g, 21.3 mmpol ). The m xture was stirred at room
tenperature for 18 h, and the solvent was evaporated. The residue was
stirred in 75 n] of carbon tetrachloride, and the nii4dture was filtered.
The insoluble material was washed on tg funnel with fresh carbon
tetrachloride (2x50 10 m). The conmbined filtrates were concentrated, and
the crude product was purified by normal phase chromatography. Ms niz 258
(M1). Step Phe ﬁ%ﬂe@mmuhd)waqﬁreﬁar@m frb:lnuhfrpmmdng/bf E*ampl,n)lBBbinﬂlo'B-nyl (conpound
24B) 15 F F I% Eytltl f ound par in the nmanper

anal ogous to‘"Ef%INBT e, YIOXYHagsHo e "ZF ﬁ?}F’ é‘?Pféeﬁé"éﬁHm]ar

4-trifluorongifek Mbﬁ&am@ﬁuﬁﬂhdmj\ﬁ athannéf ghdldous to Example 1F. MS
m/z 488 (M+1). |

Step 2. Preparation of {5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2-yl)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound-27)

10 27

The title compound was prepared from the product of Exampiei 27A in the manner
analogous to Example 1. mp 186 °C ; 400 MHz 'H NMR (DMSO"dﬁ) 512.94 (s,
1H), 8.97 (s, 1H),‘S.24 (dd, 1H,J=2Hz, J” = 8.8 Hz), 8.14 (d, 1H, J = 8.4 Hz), 8.01
15 (d,2H, J=8.4 Hz), 7.34 (d, 2H, J = 8.8 Hz), 6.99 (s, 1H), 4.41 (s, 2H), 4.13 (5, 2H),
' .2.83 (t, 2H,J =172 Hz), 2.62 (t, 2H,J = 7.2 Hz), 2.13 (s, 3H), 1.87 {m, 2H). MS m/

474 (M+1).

Example 28
20 '

Svnthesis of [S-Methyl-7-(4'-trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-

indan-4-yloxy]-acetic acid jcomgound 28)



WO 03/ 084916 PCT/4B03/01121 -93 Step 3. Preparation of

{2-Methyl -4-[2-(4"-trifluoronethyl-bi phenyl-4-yl)-vinyl)- phenoxy}-acetic
acid nethyl -ester and {2-nethyl-4-[2-(4"'-trifluoronethyl- _

bi phenyl - awglosasiomyl | - phenoxy}-acetic acid (conpound 24) 5 A m xture of
4-trifluoronethyl-4'-vinyl-biphenyl (1.9 g, 7.7 nrnol), (4-HiRg/8L121

met hyl - phenoxy) -acetic acid nmethyl ester (2.0 g, 7.7 mol), an~tydrous
sodium acetate (1.2 g, 14.6 mmol), N, N-dinmethylglycine (0.23 g, 2.2 m
Imol ), and palladium acetate (0.025 g, 0.11 mmol) in 10 m of

| - met hyl - pyrrolidin-2"one was heated at 130 C for 10 It The reaction

m xture was partitioned between 250 m of gri ne and 300 10 m of ethyl
acetate. The total mxture was filtered t'ﬁ ‘ough a bed of Celite filter-aid.
The organic | ayer was washed with 5% aqueous sodi um carbonat e  sol ution
(3x250 m) and brine (2x250 m ), then dried.over ganhydrous' sodi um sul fate
and concentrated. The residue was purifi cﬂ‘

to give {2-nethyl-4-]2-

(4' -trifluoromet hyl - bi phenyl - 4-yl ) -vi @ : P3 -acetic acid methyl
ester, M5 mlz 15 427 (M+l). Duri ggxhe above sodi um carbonate washi ngs, a
- precipitate forned and was rendyedsby filtration. The solid was stirred
for 18 h in a solution of 150 nf POf water, 50 m of nmethanol, and 50 m of
4.0 N hydrochloric acid. The acidified product was filtered and
recrystallized fromaqueous acetonitrile 4 give {2-nmethyl-4-[2-(4" 20
trifluoromet hyl - bi phenyl -4-yl)-vinyl]-phenoxy}-acetic acid. m+ 243-245 C
IR (thin film cm-1: 1746, 1717,1502,1323,1125,1069; 400 Mz 'H NWR
(DVBO- d6) S Biel( dPreparation of[SoMieghyl- 744 Apiffuprompethybbiphend-4-z) , 7. 71 (d,

b, 35 e Baghia i deiiofSelad nhind s thmbpind 8], 527
16.4 Hz), 6.79 (d, | H J =8.5 Hz), 4.68 (s, 2H), 2.18 (s, 25 3H); M5 nlz
413 (Mrl). Anal. Calc'd for C24H19F303: C,_ 69. 90, H 4.64; found: C,

10 The title compound was prepared from the product of Example 3B and (7-Mercapto-

- 5-methyl-indan-4-yloxy)-acetic acid methyl ester in a manner analogous to Example
1F. MS m/z 487 (M+1). '

Step 2. Preparation of [S-Methyl-7-(4'-trifluoromethyl-biphenyl-4-
15 ylmethylsulfanyl)-indan-4-yloxy}-acetic acid (compound 28)

28



69.77; H 4.57. WO 03/084916 PCT/ 1B03/01121 -94 Exanple 25 Synthesi s of
12-Methvl -4-[2-(4'-trifluoronethyl-bi phenyl -4-vl)-ethvll-phenoxv}- 5-acetic
acid (conpound 25)- M OH O~O F F 25 10 A solution of

{2- met hyl g‘bt{:s?o gél,[l'(’-tri f 1 uor onet hyl - bi phenyl -4-yl) vinyl]-phenoxy)- acetic
acid (0.98 g, % mml) in 100 M of tetrahydrofuran was Hgdridgéntzed over
0.16 g of 20% pal | adi um on carbon catal yst. The catal yst was renoved by
filtration, and the filtrate was evaporated. The crude product was
recrystallized fromaqueous acetonitrile. np 174-176 C, IR (thin film cm
1. 1747, 1711, 1500, 1318, 1160, 1123; 15 400 Mz 'H NMR (DMSO-d6) S 7.83
(d, 2H, J =8.1 Hz), 7.74 (d, 2H, J =8.3 Hz), 7.60 (d, 2H, J = 6.5 Hz),
7.32 (d, 2H, J =8.3 Hz), 7.01 (d, | H P=20 Hz), 6.94 (dd, | H J =
2.0, 8.3 Hz), 6.66 (d, 1H J = 8.3 Hz), 4.59 (s, 2H), 2.83 (m 2H), 2.76

-(m 2H), 2. . . rohdor - C24H21F303: C,
© 69.56; H, 5%‘?@%‘3’@ °“%5‘"?9°§E‘%}E%lﬁ %%d"f@g{ ‘Enggnlﬁf"e" ‘2%‘ QNP e of
(7- (4- (S Tri fahateponetolBaanipye 1. dip1172-°C) YodRmzy HIMRIDM SO g2 42 (s, 1H),
vl oxv) -acetic acid l(_Icorrpound 263 25
7.82 (d, 2H,/=8Hz),7.75 (d,/ = 8 Hz), 7.61 (d, 2H, /= 8 Hz), 7.35(d, 2H, /= 8
Hz), 6.99 (s, 1H),4.41 (s, 2H), 4.12 (s, 2H), 2.83 (, 2H, /= 7.2 in), 262,24, J=

5 72Hz), 2.13(s 3H), 1.89 (m, 2H). MS m/z 473 (M+1),

Example 29

Svynthesis of (4-14- 2-(3-Fluor0-phenjl)-vinvﬂ-ber!_zllsu!fanyl}—5-methoxv-2—
10 methvl-phenoxy)-acetic acid (compound 29) -

29

15 ~ Step 1. Preparation of {4-[2-(3-Fluoro-phenyl)—VinyI]-pheny,']}-methanol
(compound 294}

20
(4-Bromo-phenyl)-methanol (1g, 5.35 mmol), 3-fluorostyrene (718 mg, 5.89 mmol),
palladium acetate (60 mg, 0.3 mmol), and triphenylphosphine (140 mg, 0.6 mmol)

were heated in triethylamine at 90 °C in a sealed tube for 18h. The reaction was



WO 03/ 084916 PCT/1803/01121 -95 0O H F I~ 26 Step 1. Preparation of
17-[4-(5-Trifluoromet hyl -pyridin-2-yl)-benzyl sul fanyl]- 5

i ndan- 4-yl oxy)-acetic acid nethyl ester (conmpound 26A) 0 .~p H3 F I, .26A
10 The ti¥W® ®¥é#PYand was prepared in the manner anal ogous perf¥@mRls |F
using 18B and 12C. M5 nmlz 474 (Mtl). Step 2. Preparation of
{7-14-(5-Trifluoronethyl-pyridin-2-yl)-benzyl sul fanyl]- :

i ndan- 4-yl oxy)-acetic acid (compound 26) 15 o --1-OH F 426 WD 03/084916
PCT/1B03/ 01121 -96 The title conpound was prepared fromthe product of:
Exanpl e 26A in the manner anal ogous to Exanple 1. np 220 C (dec.); 400
MHz' H NMR (DMSO-d6) S 12.94 (s, |H), 8.99%s, 1H), 8.2 (dd, IH J = 2 Hz,
X= 8.8 Hz), 8.13 (d, 1H, J = 8.4 Hz), : _

concentrated and purified by normal phase chromatography o afford the title
compound. MS m/z 227 (M-1).

Step 2. Preparation of {4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl}-chloromethane |

5 (compound 29B)
, 0 . O !
298
10 - The title compound was prepared from the product of Example 29A in a manner

- analogous to Example 3B. MS m/; 245 (M-1).

Step 3. Preparation of (4-{4-[2-(3-F1uoro-phenyl)—vinyl]-hé’nzylsulfanyl}-s-
methoxy-2-methyl-phenoxy)-acetic acid methyl ester (compound 29C)
15

29C

The title compound was prepared from the product of Example 29B and the product
20 of Example 1D in a manner analogous to Example 1F. MS m/z 453 (M+1).

Step 4. Preparation of (4-{4-[2-(3-F]uoro-phenyl)-vinyl]-b}enzylsulfanyl}-s-
methoxy-2-methyl-phenoxy)-acetic acid (compound 29)




'8.01 (d, 2H, J =8.4 Hz), 7.34 (d, 2H, J =8.8 Hz), 7.07 (d, I H if =8.4
Hz), 6.57 (d, 5 1H J =8 Hz), 4.61 (s, 2H), 4.07 (s, 2H), 2:72 (m 411),
1.89 (113!, 2H. Ms mz 460 (Mt]). Exanple 27 10 Synthesis of .
{5- Met hyl Wp-43ps§Best ri f | uor onet hyl - pvri di n- 2-vl ) - benzvl sul fg@.é%ﬂu- 0112 !

i ndan-4-yl oxyl -acetic acid (conmpound 27) OH H3 F 27 1 eﬁ 1121
Preparation of {5-Methyl-7-{4-(5-trifluoronethyl-pyridin-2-yl)-

benzyl sul f anyl ] -i ndan- 4-yl oxy] -acetic acid nmethyl ester (compound 27A) O |
.~OH3 H3 F I 20 27A WO 03/084916 PCT/ 1803/01121 -97 The title conmpound
was prepared fromthe products of Exanple 18D and (7- -

mer capt o- 5- net hyl -i ndan- 4-yl oxy) - aceti c-1@¢i d net hyl ester (prepared in a
simlar manner as described for Exanple 12C) in a nanner anal ogous 'to
Exanpl e 1F. M5 '

29

The titie compound was prepared from the product of Example 29C in the manner
5 analogous to Example 1. mp 154 °C (dec.); 400 MHz 'H NMR (DMSO-dq) & 12.94
| (s, 1H), 7.46-7.34 (m, 5H), 7.27-7.15 (m, 4H), 7.06-6.99 (mn, 2.H$, 6.52 (s, 1H), 4.69
(s, 2H), 3.98 (s, 2H), 3.73 (s, 3H), 2.00 (s, 3H), MS m/z 439 (M¥1).

Exampie 30
10
' Svnthesis of {2-Methyl-4-] 4-(S-triftuoromethyl-pyridin-2-yl)-benzylsulfanyl]-
Dheno:gd_—acetic acid (compound 30) ’
15 - _ ) 30

Step 1. Preparation of {2—Methy]-4-[4-(5—triﬂuoromethyl-pi'ridin-z-yl)- ‘
benzylsulfanyl]-phenoxy}-acetic acid methyl estexr (compour{d 30A)




. mz 488 (Mtl). 5 Step 2. Preparation of
" {5-Methyl -7-[4-(5-trifluoronethyl-pyridin-2-yl)-
benzyl sul f anyl | -i ndan- 4-yl oxy}-acetic acid (conpound 27) C]I .J~H Ha F
|~ 10 27 Wbaswsidie conpound was prepared fromthe product l'%g Exa le 27A
i n the manner anal ogous to Exanple 1. np 186 C ; 400 MHz Ood,)
S 12.94 (s, JH), 897 (s, | H,; 824 (dd, I H J =2 Hz, r 88Hz
8.14 (d, 1H, J = 8.4 Hz), 8.01 15 (d, 2H, J = 8.4 Hz), 7.34 (d 2H. J = 8.8 -
Hz), 6.99 (s, 1H), 4.41 (s, 2H), 4.13 (s, 2H, 2.83 (t, 2H, J =7.2 Hz).,
2.62 (t, 2H, J =7.2 Hz), 2.13 (s, 3H), 1.87 (m 2H). MS mz 474 (Ml).
Exanpl e 28 20 ‘Synthesis of _102-
f5-Methvl -7-(4"-trifluoromethyl -bi phenyl - 4-yl nmet hvl sul f anvD-
i ndan- 4- VI oxvl -acetic acid (conmpound 28) WD 03/084916 PCT/IBOB/01121 98 0

H Ha F I~
{éﬂ‘ R o

30A

N

The title compound was prepared from the product of Example 2C and the product of
5 Example 18B in a manner analogous to Example 1F. MS m/z 448 (M+1). '

Preparation of {2—Methyl-4-[4-(5-triﬂuoromethyl-pyridin-z-yl)-benzylsulfanyl]- '

phenoxy }-acetic acid

10 30

The title compound was prepared from the product of Example[30A in the manner
analogous to Example 1. 400 MHz 'H NMR (DMSO-d¢) & 8.9? (s, 1H), 8.2 (dd, 1H,
- J=2Hz,J'=8.8Hz), 8.13(d, 1H, / = 8.4 Hz), 8.01 (d, 2H, J = 8.4 Hz), 7.36 (d, 2H,
i5 J=8.4 Hz), 7.07 (s, 1H), 7.01 (dd, 1H,J =84 Hz, ' = 2.4 Hz),6.57(d, 1H,J=8.8
Hz), 4.09 (s, ZH), 4.06 (s, 2H), 2.04 (s, 3H). MS m/z 434 (M+1).

Exampie 31

20 Synthesis of { 4-{4-(2,4-‘Diﬂuom-benzvl'oxv)-benzvlsulfanvl]— -methvl-phenoxv}-
acetic acid (compound 31)




28 Step 1. Preparation of [5-Methyl-7-(4"-trifluoromethyl-biphenyl-4 5
'yl met hyl sul fanyl ) -i ndan- 4-yl oxy)-acetic acid nethyl ester (conmpound 28A) O
H3 H3 I~ . F I~ 28A 10 The title conpound was prepared fromthe product
.of Exanpl av8B3/aswd1€ 7- Mer capt o- 5- net hyl -i ndan- 4-yl oxy) -acetic acid methyl
ester in a manner anal ogous to Exanple I|F. Ms miz 487 (wmIfT1Bi¥Yy121
Preparation of [5-Methyl-7-(4"-trifluoronethyl-biphenyl-4- 15
yl met hyl sul f anyl ) -i ndan- 4-yl oxy] -acetic acid (conpound 28) 0 -AOH H HF
28 WD 03/084916 PCT/1B03/01121 -99 The title conpound was prepared from -
t he product of Exanple 28A in'the manner anal ogous to Exanple 1. np.177 C
400 MHz' H NWR (DMBO-d6) 8 12.82 (s, 1H), 407982 (d, 2H, J =8 Hz), 7.75 (d,
+J =8 Hz), 7.61 (d, 2H, J =8 Hz), 7.35 8d, 2H, J =8 Hz), 6.99 (s, | H,
4.41 (s, 2H), 4.12 (s, 2H), 2.83 (t, 2H, J =7.2 Hz), 2.62 (t, 2H J =

3

Step 1. Preparation of [4-(2,4~Diﬂuofo-benzyloxy)-phenyl]-methanol

3 {(compound 31A)
F OH
@ () O
31A
10 The title compound was prepared in the manner analogous to Ei}ample 14A using 1-

bromomethyl-2,4-difluoro-benzene and 4-hydroxymethyl-phendl. MS m/z 233 (M-
OH). '

Step 2. Preparation of 1-(4-Chloromethyl-phenoxymethyl)-2,4-difluoro-benzene

15 (compound 31B)
F 1
O ) O )
31B
20 The title compound was prepared in the manner analogous to Example 3B using

31A. MS m/z 233 (M-CI).



57.2 Hz), 2.13 (s, 3H, 1.89 (m 2H). Ms mz 473 (M+l). Exanple 29

- Synthesis of (4-{4-{2-(3-Fluoro-phenyl)-vinvll-benzvlsulfanvl 1-5-net haxy- 2-
10 net hyl - phenoxv) -acetic acid (conmpound 29) e SH3 H |i 3 29 15 Step 1.

Prepar at i orwggslééﬁ : - (3- Fl uoro-phenyl) -vi nyl ] - phenyl } - net hanol  (conpound
29A) H 29A “Br ono- phenyl ) - met hanol (1g, 5.35 nmol), 3ptirygsnaiyy ene

(718 nmg, 5.89 mml), palladiumacetate (60 ng, 0.3 nmol ), and

"~ triphenyl phosphine (140 ng, 0.6 nmmol) were heated in triethylanine at 90 C

in a sealed tube for 18h. The reaction was WO 03/ 084916 PCT/1B03/01121 '
-100 concentrated and purified by normal phase chromatography to afford'the
title conmpound. M5 nfz 227 (M1). Step 2. Preparation of '

{4- 2- (3- Fl uor o- phenyl ) - vi nyl ] - phenyl } - ch®%br onet hane 5 (compound 29B) |~ 1
29B :

Step 3. Preparation of {4-[4-(2,4~Diﬂuoro—benzyloxy)~benzylsulfaliyl]-z-methy]-

phenoxy }-acetic acid methyl ester (compound 31C)

5 - 31C

The title compound was prepared in the manner analogous to ExXample 1F using 31B
and 2C. MS m/z 445 (M+1). |

10 Step 4. Preparation of {4-[4-(2,4-Diﬂuoro-benzyloxy)-benzylsulfanyl]-z-methyl-

* phenoxy}-acetic acid

31

15
" To a solution of the product from Example 31C (1.5 g, 3.3 mmoal) in a mixture of 20

mL of tetrahydrofuran and 4 mL of water was added lithium hy;f:lroxide monohydrate |
(042 g, 9.9 mmol). The reaction mixture was stirred at rooﬁ temperature for 18 hirs
~ and then evaporated to afford a residue, which was suspended in 50 mL of water,
20  The mixture was acidified with IN hydrochloric acid to pH 2. The precipitated solid
' * ‘was collected be filtration, washed with water, and then dried to provide the title
compound without any further purification. mp 139-141 °C; IR (KBr)cm™: 3081,
2917, 1735, 1604, 1508, 1233; 400 MHz 'H NMR (DMSO-dg): 6 7.51-7.59 (m, 1H),




10 The title conpound was prepared fromthe product of Exanple 29A in a
manner anal ogous to Exanple 3B. MsS niz 245 (M1). Step 3. Preparatl on of
(4-{4-[2-(3-Fluoro-phenyl)-vinyl]-benzyl sul fanyl } - 5-

met hoxy- xdeidibrgohenoxy) - acetic acid nethyl ester (conpo ?% 29((:} 15 H3 O |
\ ~H3 tH3 29C The title conpound was prepared fromthe E 4013 Exanpl e
29B and the product 20 of Exanple ID in a manner anal ogous to Exanple IF.
MS mz 453 (Mtl). Step 4. Preparation of
(4-{4-[2-(3-Fluoro-phenyl)-vinyl]-Vpnzyl sul fanyl)-5-
met hoxy- 2- met hyl - phenoxy) -acetic acid (conmpound 29) WO 03/084916
PCT/1B03/01121 * -101 H3 OH 3 H 29 Jhe title conpound was prepared from
t he product of Exanpl e 29Cin the manner ~ 5 anal ogous to Exanple 1. np 154
C (dec.); 400 MHz 'H NWR (DVMBO-16) 8 12.94 (s, 1 H), 7.46-7.34 (m 511),
7.27-7.15 (mrJoQH/) 31(m0@H§6%8 d%(n?-mﬁ,,ﬁt%(’éZIH s_slﬁmwsmﬁ@ .ﬁ)5465§%’ 3 98

s, 211), 3. 73 (s M5 m anmpl e
( ) 2H), 4.00 (s%) 2.08 (s (3H) MS vz 429 (M—]) Anal. Caic’d for szfo'%zms o

64.17; H, 4.68; found: C, 64.11; H, 4.59.
5 Example 32

Synthesis of {4-]4-(2.4-Dichloro-benzyloxy)-benzylsulfan l-Zimeth 1-phenox

acetic acid (compound 32)

10
32
Step 1. Preparation of [4-(2,4-Dichloro-benzyloxy)-phenyll-methanol
(compound 32A) '
15 '
L™
A
32A
The title compound was. prepared in the manner analogous (o Example 14A using
.20 2,4-dichioro-1-chloromethyl-benzene and 4-hydroxymethyl-phenol. MS m/z 265 M-

OH).

Step 2. Preparatien of 2,4-Dichlore- ]-(4-chloromethyl-phenoxymethyl)-benzene
(compound 32B)

25




Synt hesi s of
- {2-Met hyl -4-f 4-(5- trlfluoronethvl pyridin-2-vl)-benzvl sul fanyl| -
phenoxyl -acetic acid (conmpound 30) 113 I~ H F 15 30 Step 1. Preparation
of {2- Met hwo dsrdsdoted-tri fl uoromet hyl - pyridi n-2-yl)- L
benzyl sul fanyl ] - phenoxy}-acetic acid methyl ester (conpoundPSHABRIIND121
03/084916 PCT/1803/01121 -102 H3 O .JLa.cH3 F 30A The title conmpound was
prepared fromthe product of Exanple 2C and the product of 5 Exanple |ISE
in a manner anal ogous to Exanple IF. M5 niz 448 (M+l). Preparation of
(2-Methyl -4-[4-(5-trifluoronethyl-pyridin-2-yl)-benzyl sul fanyl]-
phenoxy}-acetic acid H3 VH e- F 410 30 The title conpound was prepared
fron1the product of Exanple: 130A in the -b@kner analogous to Exanple 1. 400
MHz ' H NWR (DNBC)dS) 6 8.91 (s, IH, 8.2 (dd IH, J =2 Hz, J' = 8.8 Hz),
(d, 1H, J = 8.4 Hz), 8.01 (d, 2H, J --'8.4 Hz), 7.36 (d, 2H, 15 J =

8.13
8.4 Hz), 7.07 (s, 1 H, 7.01 (dd, IH GO @‘v T=2.4 H), 6.57 (d, 1H,
J = 8.8 O 0

_ Cl

32B

The title compound was prepared in the manner analogous to Examplé 3B using
5 32A. MS m/z 265 (M-CI).

Step 3. Preparation of {4-{4-(2,4-Dichloro-benzyloxy)~benzylsull‘anyl]-z-methyl-
phenexy}-acetic acid methyl ester (compound 32C)

10

32C

| The title compound was prepared in the manner analogous to Example 1F using 32B
and 2C. MS m/z 477 (M+1).
15
_ : ~ Step 4. Preparation of {4-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl}-2-methyl

phenoxy}-acetic acid (compound 32)

20 32



Hz), 4.09 (s, 2H), 4.06 (s, 2H), 2.04 (s, 3H). MBS mz 434 (M1l). Exanple 31
20 Synt hesi s of '

{4-14- (2. 4-Diflunro-benzv)oxv) - benzvl sul fanyl 1- 2- met hyl - ohenoxv} acetic
acid (compayeghbsidds WO 03/ 084916 PCTI I B0O3/01121 -103 H3 OH F 31 Step 1.
Preparation of [4-(2,4-Difluoro-benzyl oxy)-phenyl] - net hanoFCTIB¢¥ apound
31A) F H 31A 10 The title conpound was prepared in the manner anal ogous to
Exanpl e 14A using 1- brononethyl -2, 4-di fl uoro- benzene and

4- hydr oxynet hyl -phendi. MS mlz 233 (M OH) Step 2. Preparation of

1- (4- Chl or onet hyl - phenoxynet hyl ) - 2, 4-di f| uor o- benzene 15 (conpound 31B) F
| 31B 20 The title conpound was prepared in the manner anal ogous to

Exanpl e 3B using 31A. Ms ,n/z 233 (M c13107wo 03/ 084916

The ﬁtle compound was prepared in the manner analogous to Example 1 using 32C.
mp 143-145 °C; IR (KBr) cm™: 3062, 2936, 1724, 1492, 1227, 1192; 400 MHz 'H
NMR (DMSO-ds): 8 12.97 (br(s), 1H), 7.64 (d, 1H,J = 2.0 Hz), 7.54 (d, 1H, J = 8.3
Hz), 7.42 (dd, 1H, J = 8.3, 2.0 Hz), 7.01-7.20 (m, 4H), 6.84-6.92 (m, 2H), 6.69 (d,

5 ' 1H, J = 8.5 Hz), 5.05 (s, 2H), 4.62 (s, 2H), 4.01 (s, 2H), 2.08 (s, 3H); MS m/z 461
(M-1). Anal. Calc’d for C23sH20CLO4S: C, 59.62; H, 4.35; found: C, 59.33; H, 4.28.

Example 33

10 Synthesis of {4-[4-( 4-Methoxy-benzyloxy)-benzylsulfanvl ]-‘.Zr-:methv!-nheﬂoxv}-
. - ] .

acetic acid (compound 33)

33
15 :
Step 1. Preparation of [4-(4-Methoxy-benzyloxy)-phenyl]-methanol (compound
3358)
(g™
y
ool
20 | 334

The title compound was prepared in the manner analogous to Example 14A using 1-

chioromethyl-4-methoxy-benzene and 4-hydroxymethyl-phenol. MS m/z 227 (M-
OH). '




“PCT/1B03/ 01121 -104 Step 3. Preparation of

{4-[4-(2, 4-Di fl uoro-benzyl oxy) - benzyl sul fariyl]-2-nethyl- phenoxy)-acetic
acid nethyl ester (conpound 31C) CH3 OH3 F 5 31C The title conpound was
prepar ed iwolobesgpener anal ogous to Ei-anple IF using 31B and 2C. M nilz

445 (Mrl). 10 Step 4. Preparation of PCT/IB03/01121
{4-14-(2,4-D fluoro-benzyl oxy) - benzyl sul fanyl ] -2-net hyl - phenoxy)-acetic
acid HH OH F1 i ~ 31 15 To a solution of the product from Exanple 31 C

(1.5 g, 3.3 mpol) in a mxture of 20 nlL of tetrahydrofuran and 4 nL of
wat er was added |ithium hydroxi de nonohydrate (0.42 g, 9.9 Mol ). The
reaction mxture was stirred at roomtelperature for 18 hrs and then
evaporated to afford a residue, which was suspended in 50 nL of water. 20
The m xture was acidified with IN hydrochloric acid to pH 2. -The

precipitated sepd Pr@arsedil ﬁﬁ-mtlﬁyfﬂ-dﬁcﬁﬁfrbﬁﬁth)‘%ﬂ@ﬁ&}%étﬁﬂ%@ﬁiﬁﬂlegg?i on

then dried to provide the title conpound w thout” any farther puri
np 139- 141 C(comperpd$3Bh; ' : 3081,

e e

5 3B

The title compound was prepared in the manner analogous to Example 3B using
33A. MS m/z 227 (M-CI).

10 Step 3. Preparation of {4-[4-(4-Methoxy-benzyloxy)-benzylsulfanyl]-2-methyi-
phenexy}-acetic acid methyl ester (compound 33C) ' '

33C

15

The title compound was prepared in the manner analogous to Example 1F using 33B
and 2C. MS m/z 439 (M+1).

'Step 4. Preparation of {4-{4-(4-Methoxy-benzyloxy)-benzylsulfanyl]-2-methyl-
20 phenexy}-acetic acid (compound 33)




- 2917, 1735, 1604, 1508, 1233; 400 Mz 'H NWVR (DMSO-d6): 5 7.51-7.59 (m -
IH), W 03/084916 PCT/ 1603101121 -105 7.02-7.31 (m 6H), 6.85-6.92 (m
2H), 6.68 (d, IH, J 8.6 Hz), 5.01 (s, 2H), 4.60 (s, 2H, 4.00 (s, 2H),
2.08 (s, 3H); Mo mz 429 (M1). Anal. Calc'd for C23H20F204S: C, 64.17; H,
4.68; found: C 64.11; H 4.59. 5 Exanple 32 Synthesis of
(4-14- (2, 4D @Isaym- benzvl oxv) - benzvl sut f anyl | - 2=net hyl - phenoxy}- acetic
acid (conpound 32) H3 OH 10 C 32 Step 1. Preparation PCI/IBO3/0t121
of [ 4- (2, 4- Di chl or o- benzyl oxy) - phenyi | - met hanol (conpound 32A) 15 CI H C
32A The title conpound was-prepared in the manner anal ogous to Exanple 14A
using 20 2, 4-dichloro-I-chloronethyl -benzene and 4- hydr oxynet hyl - phenol. M5
mz 265 (M OH). Step 2. Preparation of
2,4-Dichloro-]-(4-chl oromet hyl - phenoxynet hall ) - benzene (compound 32B) 25 WO
- 03/ 084916 , -109-

33

3 The title compound was prepared in the manner analogous to Example 1 using'fl.';C.
mp 150-152 °C; HPLC: area % = 96.69, r.t. = 2.93 min., Y= 214 nm, mobile phase =
acetonitrile/water with 0.10% TFA; IR (KBr) cm™': 2929, 1728, 1707, 1513, 1491,
1225; 400 MHz '"H NMR (DMSO-de): & 12.98 (br(s), 1H), 7.27-7.34 (m, 2H), 7.02-
7.16 (m, 4H), 6.81-6.91 (m, 4H), 6.69 (d, 1H, J = 8.6 Hz), 4.91 (s, 2H), 4.61 (s, 2H),

10 3.99 (s, 2H), 3.69 (s, 3H), 2.08 (s, 3H); MS m/z 423 (M-1). Anal. Calc’d for

' C24H,4058: C, 67.90; H, 5.70; found: C, 67.48; H, 5.59.

Example 34

15 Synthesis of {4{4-{4—tert-Butvl-benzvloxv)-benzvlsulfanyl]-z-methvl-phenoxﬂ-

acetic acid'gcomgound K3

34

20
Step 1. Preparation of [4-(4-tert-Bu'tyl-benzyloxy)-phenyl]-fmethanol

(compound 34A)




. PCT/1B03/01121 -106 I' C 1 i 32B The title conpound was prepared in the
manner anal ogous to Exanple 3B using 5 32A. MS mz 265 (MO). Step 3.
Preparati_on oféj4-{4-(2, 4-Di chl or o- benzyl oxy) - benzyl sul fanyl } - 2- net hyl -
‘phenoxy} -¥O4BUEI46i d nethyl ester (compound 32C) H3 O CH3 pcqlagushizag 10 C!
32C The title conpound was prepared in the manner anal ogous to Exanple IF
using 32B and 2C. M5 nfz 477 (M+l). 15 Step 4. Preparation of

{4-{4-(2, 4-Di chl or o- benzyl oxy) - benzyl sul fanyl }-2-nmet hyl phenoxy}-acetic
acid (conpound 32) H3 OH C 20 32 WD 03/084916 PCT/1B03/01121 -107 -

-110-

The title compound was prepared in the manner analogous to Example 14A using 1-

5 bromomethyl-4-tert-butyl-benzene and 4-hydroxymethyl-phenol. MS m/z 253 (M-
OH). f

Step 2. Preparation of 4-tert-Butyl-1 -(4-chloromethyl-pilel:loxymethyl)-benzene
(compound 34B) ‘
10

- 34B

The title compdund was prepared in the manner analogous to Example 3B using
15 34A. MS m/z 253 (M-CI).

Step 3. Preparation of {4-[4-(4-terl-Buty!-benzyloxy)-benzylsulfanyl]-Z—methyl-
phienoxy }-acetic acid methyl ester (compound 34C)

20

34C




The title conmpound was prepared in the manner anal ogous to Exanple | using
32C. np 143-145 C, IR (KBr) cm': 3062, 2936, 1724,1492, 1227, 1192; 400
M—Iz H NI\/R(DIVISOdG) S 12.97 (br(s), IH, 7.64 (d, I H J =2.0 Hz), 7.54
I 4?0"%3’?"3 7.42 (dd, IH, J = 8.3, 2.0 Hz), 7.01-7.20 (m 4H),
6 84-6. 92 6. 69 (d, 5 1H J 8.5 Hz), 5.05 (s, 2meT/medidifis, 2H),
4.01 (s, 2H), 2.08 (s, 3H); M mz 461 (M1). Anal. Calc'd for
C23H20C 204S: C, 59.62; H, 4.35; found: C, 59.33; H 4.28. Exanple 33 10
Synt hesi s of {4-14-(4-Met hoxy-benzyl oxy) -benzyl sul f anvl
| - 2?nmet hyl - phenoxy}- acetic acid (conmpound 33) H3 OH Ha 33 15 Step 1.
Preparation of [4-(4-Methoxy-benzyl oxy)-phenyl)-nethanol (conpound 33A) |~
. H H3 20 33A The title conpound was prepbled in the manner- anal ogous to
Exanpl e 14A using 1- chl oronethyl - 4- et hoxy- benzene and
4- hydr oxymet hyl - phenol . M5 nlz 227 (M OH) 25 WO 03/084916 PCT/|1B03/01121
-108 Step 2. Preparation of

4- Met hoxy- | - (‘Freaftiexonipoing hvap PRpere wetha Yilahn&Q@NZIBE&s to Example 1F using 34B
and 2C. MS m/z 465 (M+1).

5 Step 4. Preparation of {4-[4~(4-terl-Butyl-benzyloxy)'-benz;‘lsulfaﬁyl]-z-methyl-

phenoxy}-acetic acid (compound 34)

10
The title compound was prepared in the manner analogous to Example 1 using 34C.
mp 135-137 °C; IR (KBr) cm™: 2961, 2908, 1751, 1495, 1233, 1194; 400 MHz 'H
NMR (DMSO-dg): 8 13.00 (br(s), 1H), 7.27-7.38 (m, 4H), 7.02-7.17 (m, 4H), 6.82-
6.88 (m, 2H), 6.69 (d, 1H, J = 8.5 Hz), 4.96 (s, 2H), 4.61 (s, 2H), 3.99 (s, 2H), 2.08

15 (s. 3H), 1.22 (s, 9H); MS m/z 451 (M+1). Anal. Calc’d for cnhmo.,s C,71.97; H,

| 6.71; found: C, 71.66; H, 6.52.

Example 35

20 Synthesis of { -Methvl-4-{4-(4-triﬂuoromethoxv-benzvloxy)-benzvlsu!fanvl]-

phenexyl-acetic acid (compound 35)




(conpound 33B) I\ i I\ H3C/ ‘5 33B The title conpound was prepared in

t he manner "anal ogous to Exanple 3B using 33A. Ms mz 227 (MCl). 10 Step
3. Preparation of {4-[4-(4-Methoxy-benzyl oxy)-benzyl sul fanyl]-2-net hyl -
phenoxy} - agad bHesasigd nmet hyl ester (compound 33C) H3 OHs \ I / H3 33C 15
The title conpound was prepared in the manner anal ogous to B(IMBPEOIIA using
33B and 2C. Ms nfz 439 (M+]). Step 4. Preparation of

{4-[4- (4- Met hoxy- benzyl oxy) - benzyl sul fanyl ] -2-nmet hyl - 20 phenoxyl -acetic
acid (conpound 33) WD 03/084916 PCT/1B03/01121 -109 H3 0 H H3 33

-112-

s

Step 1. Preparation of [4- (4-Acetoxy-benzylsulfany])-Z-methyl-phenoxy]-acet:c
5 acid methyl ester (compound 35A)

35A

10 The title compound was prepared in the manner analogous to E:::ample 1F using
acetic acid 4-chloromethyl-phenyl ester and 2C. MS Wz 361 (M+1).

Step 2. Preparation of [4-(4-Hydroxy-benzylsulfanyl)-2-methyl-phenoxy}-acetic
acid (compound 358)
15

358

The title compound was prepared in the manner analogous to Example 1 using 35A.
20 - MS m/z 303 (M-1).




5 The title conpound was prepared in the manner anal ogous to Exanple |
using 33C. np 150-152 C, HPLC. area %= 96.69, r.t. =2.93 mn., -y= 214
nm nobil e phase = acetonitrile/water with 0.10% TFA; IR (KBr)

cm 1: 2929, Wirdsdkféh6, 1513, 1491, 1225; 400 MHz 'H NVR (DMSO-d6): S 12.98
(br(s), 1H), 7.27-7.34 (m 2H), 7.02- 7.16 (m 4H), 6.81-6.BATABY3/41d, 6. 69
(d, 1 H J =8.6 Hz), 4.91 (s, 2H), 4.61 (s, 2H), 10 3.99 (s, 2H), 3.69 (s,
3H), 2.08 (s, 3H; MS mz 423 (M1). Anal. Calc'd for C24H2405S: C, 67.90;
H, 5.70; found: C, 67.48; H, 5.59. Exanple 34 15 Synthesis of
{4-(4-(4-tert-Butyl - benzvl oxy) - benzvl sul fanyl | - 2- et hyl -2-nethyl . henoxvl
acetic acid (conmpound 34) CHs O I~ H li HA H3 Ha 34 20 Step 1.
Preparation of [4-(4-tert-Butyl-benzyl oxy)3phenyl]Jnet hanol (conpound 34A)
WO 03108491 6 PCT/1803/01121 -110 H H3 H3 H '

Step 3. Preparation of [4-(4-Hydroxy-benzylsuifanyl)-2-methyl-phenoxy}-acetic
acid methyl ester (compound 35C)

5 35C

To a solation of the product from Example 35B (043 g, 1.4 mn’ml) in 14 mL of 2,2~
dimethoxy propane was added 1.4 mL of concentrated hydrochlé:ric acid. The
reaction mixture was stirred at room temperature for 18 hours. The mixture was

]O concentrated and purified by flash chromatography to provide the title compound.
MS m/z 317 (M-1). .

Step 4. Preparation of {2-Methy}-4-[4-(4-triflzoromethoxy-benzyloxy)-
benzylsulfanyl}-phenoxy}-acetic acid methyl ester (compound 35D)

15

The title compound was prepared in the manner analogous to Example IF using 1-

20 - bromomethyl-4-triflnoromethoxy-benzene and 35C. MS m/z 493 (M+1).

Step 5. Preparation of {2—Methyl-4-[4-(4-trifluoromethoxy?benzyldxy)- '
benzylsulfanyl}-phenoxy}-acetic acid (compound 35)




34A The title conmpound was prepared in the manner anal ogous to Exanple 14A
using 1- 5 brononethyl-4-tert-butyl -benzene and 4- hydroxynet hyl - phenol . M

mz 253 (M OH) Step 2. Preparation of

4-t ert - Buing ednsidigchl or onet hyl - phenoxynet hyl ) - benzene (cogﬁ?,pjﬁod 348) 10 d
H3C H3 H3 34B The title conpound was prepared in the manne gfﬂalfdus to
Exanple 3B using 15 34A. M mz 253 (MCl). Step 3. Preparation of
{4-(4-(4-tert-Butyl -benzyl oxy) - benzyl suJfanyl]-2-nmethyl - phenoxy}-acetic
acid nethyl ester (conpound 34C) CH3 Ol ~ H3 I, H3 20 H3 H3 34C WO

03/ 084916 PCT/1B03/01121 -111 The title conpound was prepared in the
manner anal ogous to Exanple |IF using 345 and 2C. Ms nlz 465 (M+l). 5 Step
4. Preparation of {4-[4-(4-tent-Butyl - be r]i%'y) oxy) - benzx' | sul fanyl | - 2- et hyl -

The title compound was pfepared in the manner analogous to Example 1 using 35D.

5 “mp 141-142 °C; 400 MHz THNMR (DMSO-ds): 8 12.96 (br(s), 1H), 7.46-7.57 ‘I(m,
2H), 7.28-7.38 {m, 2H), 7.00-7.20 (m, 4H), 6.82-6.91 (m, 2H), 6.69 (d, 1H, /= 8.6
Hz), 5.05 (s, 2H), 4.62 (s, 2H), 4.00 (s, 2H), 2.08 (s, 3H): MS m/z 477 (M-1). Anal..
Calé’d for C24H21F3058: C, 60.25; H, 4.42; found: C, 59.92; H, 4.07.

10 - Example 36

Synthesis of {6-Methvl-8-[4-(5-trifluoromethyl-pyridine-2-yl)-benzylsulfanvyl]-
chroman-sv-xl_oxx ll-acetic acid gcoﬁgound 36)

15

36

Step 1. {6-Methyi-8-[4-(5-trifluoromethyl-pyridine-2-yl)-benzylsulfanyl}-

chroman-5-yloxy}-acetic acid methyl ester (compound_ 36A)

20



" phenoxy}-acetic acid (conpound 34) CH3 O H H3C H3 H3 34 10 The title
conpound was prepared in the manner anal ogous to Exanple 1 using 34C np
135-137 C, IR (KBr) cm-1: 2961, 2908, 1751, 1495, 1233,1194; 400 Mz 'H NMR
( DMBO- d6wo 830839180 (br(s), 1H), 7.27-7.38 (m 4H) 7.02-7 ,,ﬁfm 1), .
6.82- 6.88 (m 2H), 6.69 (d, 1 H J =8.5 Hz), 4.96 (s, 2 é’i s, 21i),
3.99 (s, 2H), 2.08 15 (s, 3H), 1.22 (s, 9H); M5 m 2 451 (I\/H ) Anal .

Calc'd for C2413004S: C, 71.97; H, 6.71; found: C, 71.66; H 6.52. Exanple
35 20 Synt hesi s of

{2- Met hyl - 4-14- (4-trifl uoronet hoxy-benzvl oxy)-benzvl sul fanyl | -
phhenoxv}-acetic acid (conpound 35) WO ?%_084916 PCT/1B03/01121 -112- H3
OH I~F3Ci 35 Step 1. Preparation o

[ 4- (4- Acet oxy- benzyl sulfanyl) 2- net hyl - phenoxy] -acetic 5 acid nmethyl ester
(conpound 35A)

36A

The title compound was prepared in the manner analogous to Example 1F using (8-

5  mercapto-6-methyl-chroman-5-yloxy)-acetic acid methyl ester and 18B. MS m/z 504
M+1).

Step 2. {6-Methyl-8-[4-(S-trifluoromethyl-pyridine-2-yl)-benzylsulfanyl}-

chroman-5-yloxy}-acetic acid methyl ester (compound 36)

10

36

_ The title compound was prepared in the manner analogous to Example 1 using 36A.
15 “mp 156-157 °C; IR (KBr) cm™: 2928, 1731, 1710, 1603, 1329, 1113, 1082; 400
 MHz 'HNMR (DMSO-de): § 12.84 (br(s), 1H), 8.97 (s, 1H), 8.22 (dd, 1H, J = 8.4,
2.0Hz), 8.12 (d, 1H, J = 8.4 Hz), 8.04 (4, 2H, J = 8.2 Hz), 7.42 i(d, 2H, J = 8.2 Hz),
6.88 (s, 1H), 4.29 (s, 2H), 4.05-4.14 (m, 4H), 2.64 (1, 2H, J = 6f‘3Hz) 2.04 (s, 3H),
" 1.81 (pentet, 2H) ; MS m/z 490 (M+1). Anal. Calc’d for C,5H22F3NO4S C,61.34; H,
20 4.53; N, 2.86; found: C, 60.96; H, 4.48; N, 2.79.



H3 H3 31 / 35A-JO The title conpound was prepared in the manner anal ogous
to Exanple IF using acetic acid 4-chloronethyl -phenyl ester and 2C. M5 m z
361 (M+l). Step 2. Preparation of

[ 4- (4- Hydr axgobesygyd sul fanyl ) - 2-met hyl - phenoxy] -acetic acid (conpound 35B)
15 CH3 0O H HO O 35B The title conpound was prepared in t h®CPYABNEBI1121

anal ogous to Exanple 1 using 35A. 20 Ms W 303 (M1). WD 03/084916

PCTI 1 B0O3/ 01121 , -113 Step 3. Preparation of _
[ 4- (4- Hydr oxy- benzyl sul fanyl ) - 2- et hyl - phenoxy] -acetic acid nethyl ester
(conpound 35C) H3 O |i H 5 35C 1 To a solution of the product from

Exanpl e 35B (0.43 g, 1.4 mol) in 14 niL oll62, 2-

Example 37

Synthesis of {5-Chloro-2-methyl-4-[4-(5-trifluoromethvl-pyridin-2-vl)- -

benzylsulfanyl]-phenoxvy}-acetic acid (compound 37)

56 0
s CHy

=N

37

| Step 1. Preparation of {5-Chloro-2-methyl-4-[4-(5-trifluoromethyl-pyridin-2-yi)-
10 'benzylsu!fanyl]-phenoxy}-acetic acid methyl ester (compound 37A)

374

15 | Compound 37A was prepared in the manner analogous to Example 1F using the
products from Example 18B and Example 20C. MS m/z 482 (M+).

Step 2. Preparation of {5-ch]oro~2~methyl-4-[4—(S-triﬂnoromfethyl-pyridin-z-yl}-
_ benzylsulfanylj-phenoxy}-acetic acid (compound 37)
20
The title compound was prepared in the manner analogous to Example 1 using 37A.
IR em™:1708, 1122; 400 MHz 'H NMR (DMSO-ds) 8 8.97 (s, 1H), 8.22 (, 1H, J =
. 8.3Hz),8.12 (d, IH, J= 8.3 Hz), 8.04 (d, 2H, J = 8.3 Hz), 7.43 (d, 2H, J = 8.3 Hz),
7.25 (s, 1H), 6.94 (s, 1H), 4.70 (s, 2H), 4.21 (s, 2H), 2.06 (s, 3H). Anal. Calc’d for
25 CpHCIBNOsS: C, 56.47, H, 3.66, N 2.99; found: C, 56.48,H, 3.28, N 3.04.



~di net hoxy propane was added 1.4 m- of concentrated hydrochl oric acid. The |

reaction mxture was stirred at roomtenperature for 18 hours. The mixture
was 10 concentrated and purified by flash chronmatography to provide the

‘title conpounds491dS mz 317 (M1). . Step 4. Preparation Olf'CT!lBos/ouz]

{2-Methyl -4-[4-(4-trifluoronethoxy-benzyl oxy) -

benzyl sul fanyl ] - phenoxy}-acetic acid nethyl ester (conpound 35D) 15 H3 O
I~ 1i F3C 35D The title conpound was prepared in the manner anal ogous to
Exanple I F using 1- 20 brononethyl-4-trifluoronmethoxy-benzene and 35C. M5
mz 493 (M+l). Step 5. Preparation of .

{2-Met hyl - 4- [ 4- (4-trif1 uor omet hoxy- benziiToxy) -

benzyl sul f anyl ] - phenoxy}-acetic acid (conpound 35) WO 03/ 084916
PCT/1B03/01121 -114 H3 OH F3C C 35 The title conmpound was prepared in
t he manner anal ogous to Exanple 1 using 35D. 5 np 141-142 C, 400 Mz 'H
NVMR (DMSO-d6): S 12.96 (br(s), 1H), Exdlfpié3g’ (m 2H), 7.28-7.38 (m 2H),
7.00-7.20 (m 4H), 6.82-6.91 (m 2H) %9(d |l H J =8.6 Hz), 505 (s,
2H), 4.62 (s, 2H), 4.00 (s, 211), 208(s 3H); I\/Sn‘n477(M1). Anal . .

Calc'd for QAR MIEHyEro®.-ARinyids. (ﬂ-ﬁ%morBH{&% IbiphRnveg: 407
5 vimethylsulfanyl)-phenoxyl-acetic acid gcompound 38) :

o

CHs ,/U\OH

o

OH

38

A solution of [S-Methoxy-z-memyl-4-(4'-tﬁﬂuoromethyl—bipheqyl-tl-
10 ylmethylsulfanyl)-phenoxy)-acetic acid, prepared according 10 éxamp]e 4(1.0g,2.2
- mmol) in 75 mL DCM at 0 °C, was treated with dropwise additipn of BBr3 (5.5 mL. of
a 1.0 M solution in DCM). After 30 minutes, the reaction was cgreﬁ]l]y quenched
with 50% NH,OH. The reaction was then acidified to pH 1 with conc. HC, and
extracted with EtOAC. The organic layer was dried (Na;SO,) and concentrated in
15 vacuo. The crude reaction mixtre was then taken up in MeOH, followed by addition
of 50 pL H250y, and then refluxing for 3 hours. The reaction was then diluted with
‘EtOAc, washed 1 x 50 mL water, dried (Na,S0Oy), and the reaction concentrated in
vacuo. The resulting ester was purified by recrystallization from EtOAC/Hexanes.
~ The ester was then saponified in the same manner as described for Example 1, to give
20 the title compound in 37% overall yield. IR cm™:3408, 1752, 1323; 400 MHz 'H
NMR (DMSO-ds) 8 9.56 (s, 1H), 7.82 (d, 2H, J = 8.4 Hz), 7.74 (d, 24, /= 8.4 Hz),
7.31(d, 2H, J = 8.4 Hz), 6.92 (s, 1H), 6.30 (s, 1H), 4.55 (s, ?_H-)‘, 4.00 (s, 2H), 1.95 (s,



10. Exanpl e 36 Synthesis of
16- Met hyl - 8- 14-(5-trifluoronet hyl -avridi ne-2-vl)'-benzyl sul fanyl| -
chr oman- 5- Yl OXV1-acetic acid (conpound 36) H3 OH 15 F3 36 Step 1.
{ 6- Met hyWOS3PROMG_t 1 f | uor onet hyl - pyri di ne-2-yl ) - benzyl subdEIBMIB1121
chroman- 5-yl oxy}-acetic acid nmethyl ester (conpound 36A) 20 WD 03/ 084916
PCT/1B03/01121 -115 H3 O I~ i~ F3 ' 36A The title conpound was prepare
in the manner anal ogous to Exanple IF using (8- 5 :
mer capt o- 6- net hyl - chroman- 5-yl oxy) -acetic acid nethyl ester and ISB. M5 n/z
504 (Mrl). Step 2.
{6-Met hyl -8-[4-(5-trifluoronethyl-pyridi "r]ég'z-yl ) - bepzyl sul fanyl ] -
chroman- 5-yl oxy) -acetic acid nethyl ester (conpound 36) 10 H3 OH F

3H). Anal. Calc’d for C;3HisF;NO,S -0.1 Hz0 C, 61.35; H, 4.30; found: C, 61.08; H,

3.92.

Example 39

Synthesis of [S-Methoxv-2-methyl-4-( 3-methvl-4'-triﬂuoromethvl-bililgnv]-4—

xlmethxlsu_lfanvl }-phenoxy]-acetic acid (compound 39)

10 39

| Step 1. Preparation of (3-Methy]—4'-triﬂuoromethyl-biphenyl-‘!-yf)-methanol
(compound 394)

O@

15 39A
The title compound was prepared in the manner analogous 10 Example 3A using (4-

bromo-2-methyl-phenyl)-methanol and 4-(trifluoromethyl)benzeneboronic acid. MS
m/z 249 (M-OH).

20 Step 2. Preparation of 4-chloromethyl-3—methyl-4'-triﬂuo:;umethyl-biphenyl

(compound 39B)
Me
(0
|

398



3 36 The title conmpound was prepared in the manner anal ogous to Exanple 1
using 36A. - 15 np 156-157 C, IR (KBr) cm1: 2928, 1731, 1710, 1603, 1329,
1113, 1082;- 400 MHz 'H NWR (DMSO-d6): 8 12.84 (br(s) 1H) 8.97 (s, IH),
8.22 (dd,wbHsnwdm18.4, 2.0 Hz), 8.12 (d, 1H, J = 8. %ﬁ%‘hoﬁﬂi 2H, J =
8.2 Hz), 7.42,(d, 2H, J 8.2 Hz), 6.88 (s,1 H), 429(s ]6%414
(m 4H), 2.64 (t, 2H, J 6.3 Hz), 2.04 (s, 3H), 1.81 (pentet, ;

mz 490 (Mt] ). Anal. Calc'd for C25H2ZF3NO4S: C, 6134; H, 20 4 53 N
2.86; found: C, 60.96; H 4.48; N, 2.79. W 03/084916 PCT/1B03/01121 -116

Exanmpl e 37 Synthesis of
{5- Chl or o- 2- net hyl - 4- (4- (5-trifuoromet hyljgnyri di n-2-yl)-
benzvl sul f anyl | - phenoxy}-acetic acid (conpound 37) 5 ayi OH3 ox F S~~~Fh

F 37 Step 1. Preparation of
(5- Cnl or o- 2- MEhdwtle chnjpbufdwhs prEpanal s ﬂi\ﬁ:ineﬁ}iﬁdkﬁﬁdﬂs %o EkampleQBB usm%: .
Wf 37A

b | sul f | }-ph t th t d 37
15 Compound. YA A0 WHENETOR, (DS el Gt doohs 1o AIGPE.I F 81 ng.
the product 51—]})[?.5“‘7@nglﬂsﬁﬁhﬁﬂﬁ,@(@,%?zﬁq%, 3M§_ mz 482 (M).

5 Step 3. Preparation of [S-Methoxy-2-methyl-4-(3-methyl-4'-trifluoromethyl-
biphenyl-4-ylmethylsulfanyl)-phenoxy}-acetic acid methyl esier (compound 39C)

39C

10 The title compound was prepared in the manner analogous to Example 1F using 1D
and 39B. MS m/z 491 (M+1).

Step 4. Preparation of [S-Methoxy-2-methyl-4-(3-methyl-4'-trifluoromethyl-
| biphenyl-4-ylmethylsulfanyl)-phenoxy]-acetic acid (compou‘nd 39)
15 ‘ ‘ .
The title compound was prepared in the manner analogous to Example 1 usmg 39C.
IR cm™:1740, 1322; 400 MHz 'H NMR (DMSO-d¢) 8 7.81 (d,2H, J = 8.1 Hz), .73
(d,2H,J= 8.1 Hz), 7.51 (s, 1H), 7.39 (d, 1H, J = 7.8 Hz), 7. I6(d 1H, J=7.8 Hz),
7.04 (s, 1H), 6.53 (s, 1H), 4.71 (s, 2H), 4.00 (s, 2H), 3.73 (s, 3H) 2.39 (s, 3H), 2.02
20 (s, 3H); MS m/z 477 (M+1). Anal. Cale’d for CasH23F3045-0.1 H20; C, 62.78; H,
4.89; found: C, 62.57; H,4.82.

Example 40

25 Svynthesis of { 7-!4-(4-triﬂuoromethv]-benzvl)-benzvlsulfgrnyl]—indan-tl_-y!oxv}-

acetic acid (compound 40)




Step 2. Preparation of
{5-chloro-2-nethyl-4-[4-(5-trifluoronethyl-pyridin-2-yl)-

benzyl sul f anyl } - phenoxy}-acetic acid (conpound 37) 20 The title conpound
was pr gpegdsdons t he manner anal ogous to Exanple | using R7BsoR2em ' : 1708,
1122; 400 Mz 'H NWR (DVMBO-d6) 8 8.97 (s, IH, 8.22 (d, 1H J= 8.3 Hz),
8.12 (d, IH J =8.3 Hz), 8.04 (d, 2H J = 8.3 Hz), 7.43 (d, 211, J = 8.3
Hz), 7.25 (s, 1H), 6.94 (s, 1H), 4.70 (s, 2H), 4.21 (s, 2H), 2.06 (s, 3H).
Anal. Calc'd for 25 C22H17CI F3NG3S: C, 56.47, H, 3.66, N 2.99; found: C
56.48, H, 3 .28, N 3.04. WO 03/084916 PCT/[B03/01121 -117 Exanple 38

Synt hesi s of 15- hvdroxy- 2- net hyl - 4- (4' =384 f1 uor onet hyl - bi phenvl 4- 5

vl met hy) sul fanyl ) - phenoxyl -acetic acid (conmpound 38) 0 CH3 r" OH O S (H
FFF 38 A solution of ' :

[ 5- Met hoxy-2-net hyl -4-(4' -trifl uoron¥ | phenyl -4 10
yl met hyl sul f anyl ) - phenoxy] - acet i \cid,. PR
4,(1.0 g, 2.2 mol) in 75 nL DGV ' reated with dropw se
addition of BBr3 (5.5 nL of a 1f0 Msolution in DCM. After 30 m nutes,
the reaction was carefully quenched 40

Step 1. ‘Preparation of 4-(4-trifluoromethyl-benzyl)-benzoic acid methyl ester

5 (compound 40A)

40A

A solution of 1-bromo-4-trifluoromethyl-benzene (10.0 g, 44.4 mmol) in THF at —78
10 °C was treated with dropwise addition of n-buty! lithium (33.3 mLofal.6 M
solution in héxanes). After 20 minutes, 4-formyl-benzoic acid lfmethyl ester in 50 ml.
| .THF was added. The reaction was allowed to come to room temperature and after 1
H, quenched with sat. NH4Cl. The reaction was then concentrated in vacuo, taken up
_in EtOAc, and washed with 2 M HCI (1 x 100 mL), brine (1.x 100 mL), dried
15 (NazSO4) and the solvent removed in vacuo to give the alcohol ;intermediate.
Purification by flash column chromatography (gradient elution: 5% EtOAc/hexane to
. 40% EtOAcﬁlexane) gave 6.2 g of thé alcohol intermediate. 4.0 g (12.9 mmol) of the
intenhediate was then hydrogenated in EtOAc using 0.5g of 10 % Pd(OH)2/C as
| catalyst. Filtration through Celite® , and concentration in vacuo gave the title
20 | compound (3.60 g, 95%). MS m/z 295 (M+1).

Step 2. Preparation of {4-(4-trifluoromethyl-benzyl)-phenyll-methanol

Yoo

40B

(compound 40B) |



wi th 50% NHAOH. The reaction was then acidified to pH1 wth conc. HC, and
extracted with Et OAC. The organic | ayer was dried (Na2SO4) and concentrat ed
in 15 vacuo. The crude reaction mxture was then taken up in MeCH, followed
by addi t ww3/mshieis0 gL H2SO4, and then refluxing for 3 houpgrgieiyHacti on
was then diluted with EtOAc, washed | x 50 nL water, dried (Na2SQ4), and
the reaction concentrated in vacuo. The resulting ester was-purified by
recrystallization from Et OAC/ Hexanes. The ester was then saponified in the
sanme manner as described for Exanple 1, to give 20 the title conpound i'n
37%overall yield. 1R cm':3408, 1752, 1323; 400 MHz 'H NWR (DVSO d6) 8
9.56 (s,1H), 7.82 (d, 2H, J = 8.4 Hz), 7124 (d, 2H, J= 8.4 Hz), 7.31 (d,
2H, J = 8.4 Hz), 6.92 (s, | H, 6.30 (s, I H, 4.55 (s, 2H), 4.00 (s, 2H,
1.95 (s, WD 03/084916 PCT/|B03101121 -118 3H). Anal. Calc'd for

C23H 9F3NO4S 0.1 H2O C, 61.35; H, 4.30; found: C, 61.08; H, =~ 3.92. Exanple

39 5 Synt hes;j tich2r 40088 Bax m—gﬁw A BTRR G o tehdd th
bi phenyl 4 y{qrsrsgﬁy_l sul f aRF?’- ]\&%noxq ¥a7§en§17 o a%?%o&tgh@gg%@e% t\%leﬂ F e
10 39 Step lporBomwise athdithiuh aluminum hydride (0.97 g, 25.6 mmol). After 1 hour, the
(3-Methyl 4 - trcaggnjo%onru% urft: \QXsl éa?éfglt]]yeg énéﬁdvdl\kri_thrrgitt. rikﬁ-i‘:;%ll g xqerarlggigl? gli)?tl?lIAe) walljs< :

5 then extracted with EtOAc, and the organic layer washed with 2 M HCI (1 x 50 mL),

brine (1 x 50 mL), dried (N2,SO,) and the solvent removed in vacuo, Purification by

flash column chromatography (gradient elution: 5% EtOAc/hexane to 40%
ErOAc/hexane) gave the title compound (2.8 g, 86%). MS mv/z 265 (M-1).

10
Step 3. Preparation of Chioro-[{4-(4-trifluoromethyl-benzyl)-phenyl]-methane
(compound 40C) . 7 '
Yoo
U
15 46C

The title compound was prepared in a similar manner as described for 3B using 40B

and thionyl chloride. 400 MHz "H NMR (DMSO-d¢) 7.59 (d, 2H, J = 8.4 Hz), 7.40

(d, 2H, J = 8.4 Hz), 7.31 (d, 2H, J = 8.4 Hz), 7.20 (d, 2H, J=8.4 Hz), 4.67 (s, 2H),
20 3.99 (s, 2H).

- Step 4. Preparation of{7-[4-(4-Trifluoromethyl-benzyl)-benzylsulfanyl}-indan-
4-yloxy}-acetic acid methyl ester (compound 40D)

25



~ 15 39A The title conmpound was prepared in the manner anal ogous to Exanple
3A using (4- brono-2-nethyl -phenyl)-nmet hanol and
4-(trifluoronethyl)benzeneboronic acid. M5 mz 249 (MOH). 20 Step 2.

Pr epar amoo3/08#914- chl or onet hyl - 3-nmet hyl - 4" -tri fl uo rl unet kgirabéspiezy|
(conpound 39B) 39B WO 03/084916 PCT/1B03/01121 -119 The title conpound was .
prepared in the manner anal ogous to Exanple 3B using 39A. 400 MHz 'H NMWR
(DVSO-d6) S 7.84 (d, 2H, J = 8.3 Hz), 7.76 (d, 2H, J =8.3 Hz), 7.57 (s,
1H), 7.48 (m 21li), 4.80 (s, 2H), 2.41 (s, 3H). 5 Step 3. Preparation of

[ S Met hoxy- 2- net hyl - 4- (3-methyl -4" -trifl uoromet hyl -

bi phenyl - 4-yl et hyl sul f anyl ) - phenoxy] -d@@tic acid nethyl ester (conpound’
39C) Me e f e Y 39C 10 The title compound was prepared in the manner

I t le | F 1D d 39B. M. nlz 4 1), St 4
230, ok 4B s e bbb
bi pheny! - %&%@%Mﬁﬁﬁﬂbhz@ﬁﬂ%;ﬁ@%@%ﬁ%&&?m gnd 39) 15 The

title conpound was prepared in the manner anal ogous to | xanpl e 1 usi ng
39C. IR crn"':1740, 1322; 400 MHz '"H NW\R (DMSO-d5) S 7.81 (d, 11H, J= 8.1

Hz) e 73 Step 5. Preparation of {7-f4-(4-trifluoromethyl-benzyl)-benzylsulfanyl}-indan-
5 4-yloxy}-acetic acid (compound 40)
The title compound was prepared in the manner analogous to tuxample 1 using 40D.
IR cm™:1745, 1704, 1325; 400 MHz '"H NMR (DMSO-ds) & 7.1%8 (d, 2H,J =8.1 Hz),
7.37(d, 2H. J = 8.1 Hz), 7.09 (s, 2H), 7.05 (d, 2H, J=8.3 Hz), 6.55 (d, 14, J = 8.3
‘ Hz), 4.60 (s, 2H), 3.94 (s, 4H), 2.71 (t, 2R, J = 8.3 Hz), 2.58 (, 2H, J = 8.3 Hz), 1.81
10 (m, 2H); MS m/z 473 (M+1). Anal. Calc’d for CagHy3F3038-0.1 Hy0, C, 65.84; H,
4.93; found: C, 65.58; H, 4.96. |

Example 41

15 Synthesis of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethvisulfanyl]-S-methoxy-2-
methvl-phenoxy}-acetic acid (compound 41)

e

~N

Me
41
20
Step 1. Preparation of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-5-
methoxy-i—methyl- phenoxy}-acetic acid methyl ester (compound 41A)



(d, 2H J= 8.1 Hz), 7.51 (s, 1H), 7.39 (d, 1H J= 7.8 Hz), 7.16 (d, 1H,
J=7.8 Hz), 7.04 (s, 1H), 6.53 (s, 1H), 4.71 (s, 211), 4.00 (s, 2H), 3.73
(s, 3H), 2.39 (s 3H) 2.02 20 (s, 3H); M5 nmh 477 (M+l). Anal Calc d for

C25H23F3 C, 62.78; H 4.89; found: C, 62.57, C 82 anmple
40 25 Synt e5| S of Peritdsion
47-14-(4-trilluoronethvl -benzyl)-benzyl sul fanvil -i ndan4-vi oxv} _ acetic

acid (conpound 40) WD 031084916 PCT/I1B03/01121 -120 H 40 Step 1.
Preparation of 4-(4-trifluoronethyl-benzyl)-benzoic acid nethyl ester 5
(conpound 40A) \r - F 40A A solution of 1-brono-4-trifluoronethyl-benzene
(10.0 g, 44.4 mol) in THE at -78 10 C.yms treated with dropw se addition
of n-butyl lithium(33.3 nL of a 1.6 Msolution in hexanes). After 20

m nutes, 4-fornyl-benzoic acid rinethyl ester in 50 nL THE was added. The
reaction was allowed to cone @ omtenperature and after'l. H, quenched
with sat. NH4CL. The reaction hen concentrat ed in vacuo, taken up in

Et OAc, and washed with 2 M HO ( 0 ne (1.x 100 nL), dried 15
(Na2S™4) and the sol vent renoved ingy, cu |ve t he al cohol internediate.
of

Purification by flash colum chronmatogra t elution: 5%
Et CAc/'hexane to 40% Et CAc/ hexane) gave 6. al cohol internediate.
4.0 g (12.9 mmol ) of the internediate was mehen hy rogenated in Et OAc using

0.5g of 10 % Pd(OH) 2/ C- as 41A

The title compound was prepared in the manner analogous to Example 1F using 1D
5 and 3-chloromethyl-5-(4-chloro-phenyl)-isoxazole. MS m/z 434 (M+1).

Step 2. Preparation of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-5-
‘methoxy-2-methyl-phenoxy}-acetic acid (compound 41)

10 - The title compound was prepared in the manner analogous to Example 1 using 41A.
1R cm™:1747, 1432; 400 MHz '"H NMR (DMSO-d;) § 7.81 (d,|2H, J = 8.8 Hz), 7.53
(d, 2H, J = 8.8 Hz), 7.05 (s, 1H), 6.92 (s, 1H), 6.52 (s, 1H), 4.69 (s, 2H), 4.01 (s, 2H),
3.71 (s, 3H), 2.00 (s, 3H); MS m/z 420 (M+1). Anal. Calc’d fo%r C20H;5CINOsS, C
5721; H, 4.32 N, 3.34; found: C, 56.84; H, 4.62, N, 2.96.

15
Example 42

Synthesis of jZ-Methvl-4-[5-(4-triﬂuoromethv!-nhenvl}-isoxazol-S-

Imethvisulfanyll-phenox 1-acetic acid {compound 42

20




~ catalyst. Filtration through Celite(r) , and concentration in vacuo gave
the title 20 conmpound (3.60 g, 95%9. M5 miz 295 (Mtl). Step 2. Preparation
of [4-(4-trifluoronethyl-benzyl)-phenyl]-nmethanol (conpound 40B) 25 40B WO
.03/ 0849M0 PEI§4PBD3/ 01121 -121 A solution of 40A (3.6 g, PCA/IBOMABAZY in 75
m. THE at roomtenperature was treated portionwise with |[ithium alum num
hydride (0.97 g, 25.6 mmol ). After 1 hour, the reaction m Xxture was
carefully quenched with sat. NH4Cl. The reaction m xture was 5 then
extracted with Et OAc, and the organic |ayer washed with 2 MHCO (1.x 50
m.), brine (1 x 50 m_) dried (Na2SO4) and the solvent renoved in vacuo.
Purification by flash colum chromatogt¥bhy (gradient elution: 5%
Et OAc/ hexane to 40% Et QAc/ hexane) gave the title conmpound.(2.8 g, 86%. M5 .
mz 265 (M1). 10 Step 3. Preparation of .
Chloro-[4-(4-trifluoronethyl-benzyi)- phenyl ] - met hane (conpound 40C) F 0 O
|15 40C Tigp il tlbx%pﬁfnmwr@-mmnnﬁm&ﬁyltﬁhea ﬁhéﬁxhﬂne-a&aﬂm $6 ag@scri bed -
for SB using 40B and thionyl chloride. 400 H NWVR (DI\/BOdG) 7.59 (d,
2H, J = 8. 4 ety ester fpmpayndz4dA)) = 8. 4 Hz), 7.31 (d, 2H, J = 8.4 Hz), 7.20
(d, 2H, d=8.4 Hz), 4.67 (s, 2H) 20 3.99 (s, 2H). Step 4. Preparatiqn
o of {7-[4-(4-Trifluoronethyl - benzy 20zyl sul fanyl ]-i ndan- 4-yl oxy)-acetic
- acid nethyl ester (conpound 40D)F0-

Sodium hydride (1.6 g, 63 7 mmol, 95%) was added to a so!unon of 1-(4-
trifluoromethyl-phenyl)-ethanone (10.0 g, 53.1 mmol) and oxah{:: acid dlcthyl ester -
(8.7 mL, 63.7 mmol) in 75 mL dry DMF at 0 °C. The reaction was allowed to come

10 to room temperature and fhen heated to 45 °C for 45 nﬁnutcs. The reaction was then
cooled, concentrated in vacuo, and the residue taken up in EtOAc. The organic layer
was then washed with 2 M HCI (1 x 100 mL), dried (Na2SO,) and the solvent
removed in vacuo. Purification by flash column chromatography (gradient elution:
5% EtOAc/hexane to 55% EtOAc/hexane) gave the intermediate 2,4-dioxo-4-(4-

15 trifluoromethyl-phenyl)-butyric acid ethyl ester (12.2 g, 80%) which was then taken
up in EtOH and refluxed in the presence of hydroxyl amine hydrochloride (102 g,
132.3 mmol) for 3H. The reaction was then cooled, diluted with EtOAc, washed with
dilute NaHCOj, brine, dried (Na;SO,), and concentrated in vacuo. Recrystallization
from EtOAc/hexane gave 5.2 g of the title compound. MS m/z 286 (M+1).

Step 2. Preparatmn of [5-(4-Tr:ﬂu0romethyl—phenyl)-lsoxahol-B-yl]-methanol
(compound 42B) '



25 40D WO 03/084916 PCT/1B03/01121 -122 The title conpound was prepared in
t he manner anal ogous to Exanple IF using the products from Exanpl e 12C and
Exanple 40C. Ms mz 487 (Mtl). Step 5. Preparation of

{7-[ 4- Wows/sdouor onet hyl - benzyl ) - benzyl sul f anyl ] - i ndan- PETABYSGAYE - acetl o
acid (conpound 40) The title conmpound was prepared in the manner anal ogous
ton (anple 1 using 40D. IR cm': 1745, 1704, 1325; 400 WHzZ 'H NMR
(DVBO-d6) 5 7.58 (d, 2H, J =8.1 Hz), 7.37 (d, 2H, J = 8.1 Hz), 7.09 (s,
2H), 7.05 (d, 2H, J=8.3 Hz), 6.55 (d, IH J =8.3 Hz), 4.60 (s, 2H), 3.94.
- (s, 4H), 2.71 (t, 2H, J = 8.3 Hz), 2.58 (t, 21FL J 8.3 Hz), 1.81 10 (m

" 2H); MS mz 473 (M+l). Anal. Calc'd for q:§§H23F303SO 1 H2O, C 65 84; H,
4.93; found: C, 65.58; H 4.96. Exanple 41 15 Synthesis of

{4-15- (4- Chl or o- phenyl ) -i soxazol - 3-yl met hvl sul f anyl | - 5- net hoxy- 2-

met hvi - phenoxyl -acetic acid (conpound 41) C 10 CH3 ONS\- 00 OCH M
41 20 Step 1. Preparation of _

{4-[5-(4-Chl oro-phenyl)-isoxazol -
met hoxy- 2- met hyl - phenoxy) - aceti ¢ ad
03/084916 PCT/ 1B03/01121

Frret hyl sul fanyl ] - 5-
i hyl ester (conpound 41A) WO

Q-~\ OH
42B
5 The title compound was prépared in a manner analogous to Example 40B using 42A.

MS m/z 244 (M+1).

' Step 3. Preparation of 3-chloromethyl-5-(4-trifluoremethyl-phenyl)-isoxazole

(compound 42C)
- 10
_ c F
F
-
o
42C
~ The title compound was prepared in a manner analogous to Example 3B using 42B.
15 MSm/z262 (M+1).

Step 4. Preparation of {2-methyl-4-[5-(4-trifluoromethyl-phenyl)-isoxazol-3-
ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 42

20



-123- C1i CH3 i ONS OO0 D, -t- Me 41A The title conpound was
prepared in the manner anal ogous to Exanple |IF using 1D 5 and

3-chl oronet hyl - 5-(4-chl or o- phenyl ) -i soxazole. Ms mlz 434 (M+ 1). Step 2.
Pr epar atwons/of49§ét- [ 5- (4- Chl or o- phenyl ) -i soxazol - 3- yl net hyicCsuBhsenb] -

met hoxy- 2- met hyl - phenoxy) -acetic acid (conmpound 41) 10 The title conpound
was prepared in the manner anal ogous to Exanple 1 using 41A. 1R cm1:
1747, 1432; 400 MHz 'H NWR (DVMSO-d6) S 7.81 (d, 2K J= 8.8 Hz), 7.53 (d,
21FL J= 8.8 Hz), 7.05 (s, 1H), 6.92 (s, IH), 6.52 (s, IH, 4.69 (s, 211),
4:01 (s, 211), 3.71 (s, 3H, 2.00 (s, 311); Ms mz 420 (M+1l). Anal. Calc'd
for C20H sCINOBS, C 57.21; H, 4.32° N, 3.34; found: C, 56.84; H 4.62, N,
2.96. 15 Exanpl e 42 Synthesis of -126- :
{2-Methvl -4-(5-(4-trifluoronethvl-ahenvl)-isoxazol - 3-

yl met hyl sul f anyl | - phenoxy}-acetic acid (conpound 42) 20 F F FCH3 1-A

ONS OO

F F
F
= CHg
O~y s—‘@-o 0
\_/<o—-
42D
5 The title compound was prepared in a manner analogous to Example 1F using 42C

and 2C. MS m/z 438 (M+1).

Step 5. Preparation of {2-Methyl-4-[5-(4-tﬁﬂuoromethyl-jphenyl)-isoxazol-B—
yimethylsulfanyl]-phenoxy}-acetic acid (compound 42) '

10
The title compound was prepared in a2 manner analogous to E!xample 1 using 42D,
IR cm™':1746,1326; 400 MHz '"H NMR (DMSO-de) 8 12.97 (br(s), 1H), 8.02 (d, 24,
J = 8.0 Hz),7.83 (4, 2H, J = 8.0 Hz), 7.20 (s, 1H), 7.15 (s, 2H), 6.71 (d, 1H, J = 8.5
- Hz), 4.63 (s, 2H), 4.14 (s, 2H), 2.08 (s, 3H); MS m/z 424 (M+1). Anal. Calc’d for
15 C20H16FsNOS C,56.73; H, 3.81; N, 3.31 found: C, 56.59; H, 3.58; N, 3.22.

Example 43

4-trifluoromethyl-phenvl)-isoxazol-3-

Synthesis of {S-Methoxy-2-methyl-4-I5-

20 ylmethyisulfanyll-phenoxy}-acetic acid (compound 43)




OH 42 WO 03/084916 PCTI1B03/01121 -124 Step 1. Preparation of :
5-(4-Trifluoronethyl -phenyl)-isoxazol e-3-carboxylic acid ethyl ester
(conpound 42A) F F O ONJ5 42A Sodium hydride (1.6 g, 63.7 nmol, 95%
was added ool ution of 1-(4- trifluoronethyl-phenyl PCéidEdRg (10.0 g,
53.1 mmol ) and oxalip acid diethyl ester (8.7 nL, 63.7 mmol) in 75 nL dry
DVF at 0 C. The reaction was allowed to cone 10 to roomtenperature and
then heated to 45 C for 45 m nutes. The reaction was then cool ed,
concentrated in vacuo, and the residue taken up in EtOAc. The organic | ayer
was then washed with 2 MHC (1 x 100 Moy, dried (Na2SO4) and the sol vent
renoved in vacuo.. Purification by flash colum chromatography (gradient
elution: 5% Et OAc/ hexane to 55% Et OAc/ hexane) gave the internediate

2, 4-di ox0-4-(4 15 trifluoronethyl - phenyl)-butyric acid ethyl ester (12.2 g,
80% which was then taken up in EtOH and refluxed in the presence of

hydr oxyl ami ne hydrochl ori dé\g10.2 g, 132.3 mmol) for 3H. The reaction was
then cooled, diluted with -mrm‘= with dilute NaHCO3, brine, dried
(Na2SO4), and concentrated in waedllg. Recrystaghization from Et OAc/ hexane
gave 5.2 g of the title conmpound. NBE -z 286{(Mrl). 20 Step 2. Preparation
of [5-(4-Trifluoronethyl-phenyl)-i SoNa, e 0 hanol (conmpound 42B)

Me—0 OH
43
5 Step 1. Preparation of {5-Methoxy-2-methyl-4-[5-(4-triflucromethyl-phenyl)-

isoxazol-3-ylmethylsulfanyl}-phenoxy}-acetic acid methyl ester (compound 43A)

r F
F
= CHy
oy % Q o
10 Me—0 \—/<0—-

43A

The title compound was prepared in a manner analogous to Example 1F using 42C

and 1D. MS m/z 468 (M+1).

15 '
Step 2. Preparation of {5-Methoxy-2-methyl-4-[5-(4-triflucromethyl-phenyl)-
isoxazol-3-ylmethylsulfanyl}-phenoxy}-acetic acid (compound 43)

The title compound was prepared in a manner analogous to Example 1 using 43A.
20 IR cm™:1745, 1322; 400 MHz '"H NMR (DMSO-ds) 8 12.96 (br(s), 1H), 8.01 (d, 2H,
7=83Hz), 7.83 (d, 2H, J = 8.3 Hz), 7.07 (5, 2H), 6.52 (s, 1H), 4.70 (s, 2H), 4.03 (s,



n WO 03/084916 PCT/ 1B03/01121 -125 F F F (I--N OH 42B 5 The title _
conpound was prepared in a manner anal ogous to Exanple 40B using 42A. M5
ink 244 (M+l). Step 3. Preparation of -
3- chl or oggrs épylsadas( 4-tri tl uoronmet hyl - phenyl ) -i soxazol e (cpepowidifgaC 10 F
F FONOC 42C The title conpound was prepared in a nmanner anal ogous to
Exanpl e 3B using 42B. 15 M5 m z262 (M+1l). Step 4. Preparation of
(2-nmethyl -4-(5-(4-trilluoronethyl-phenyl)-isoxazol - 3-
yl met hyl sul f anyl ) - phenoxy) -acetic acid nmethyl ester (conpound 42 20 WO
03/ 084916 PCT/I1B03/01121 -126- - FF ~ 1:H3 :

-128-

2H), 3.71 (s, 3H), 1.99 (s, 3H); MS m/z 454 (M+1). Anal. Calc’d for CoiH)sFsNOSS-
0.1H,0 C, 54.46; H, 3.92; N, 3.01 found: C, 54.54; H, 3.74; N, 2.93.

Example 44

Synthesis of {7-[5-(4-Triflueromethvl-phenyl}-isoxazol-3-yimeth .lsulfan 11-

ndan-4-vloxy}-acetic acid (compound 44

10 44

Step 1. Preparation of {7-[5-(4-Triﬂuoromethyl—phenyl)-isdxazol-&
ylmet_hylsulf_anyl}-indan-4-y]oxy}¥acetic acid methyl ester (compound 44A)

15

44A

20 The title compound was prepared in a mannér analogous to Example 1F using 42C
and 12C. MS m/z 464 (M+1). |



"OMWN S- 0 lO 42D 5 The title conpound was prepared in a manner anal ogous to

Exanple I F using 42C and 2C. Ms nfz 438 (M+l). Step 5. Preparation of
{2-Methyl -4-[5-(4-trifluoromethyl. phenyl)-isoxazol - 3-

yl met hyveubhsmys ] - phenoxy}-acetic acid (conpound 42) 10PTTgBe3/Aliz1 conpound
was prepared in a manner anal ogous to Exanple 1 using 42D. IR :
cm:1746,"' 1326; 400 MHz' H NVR (DVBO-d6) S 12.97 (br(s), 1H, 8.02 (d, 213,
J =8.0 Hz), 7.83 (d, 213, J =8.0 Hz), 7.20 (s, IH), 7.15 (s, 2H, 6.71
(d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 4.14 (s, 211), 2.08 (s, 3H); M5 mz 424
(MF1l). Anal. Calc'd for 15 C20H, 6F3N4S C, 56.73; H, 3.81; N, 3.31 found:

C, 56.59; H 3.58; N, 3.22. Exanple 43 _gmat hesi s of .
(5- Met hoxy-2-methyl -4.[5-(4-trifluoromethyl -phenyl)-isoxazol -3- 20

yl met hyl sul f anyl | - phenoxy}-acetic acid (conpound 43) WO 03/084916

PCT/ 1B03/ 01128tep-21 Xireparatibn bf (35-(4-TridhoS/mahy)-phdpylpiomazol3-5 Step 1.

Preparation ofy L on MRSy Zadih Moy -dedisd dcid (dohipboha @y 1! - pheny!)-

The title compound was prepared in a manner analogous to Example 1 using 44A.

5 400 MHz "H NMR (DMSO-ds) 8 12.94 (br(s), 1H), 8.01 (d, 2H, J = 8.4 Hz), 7.83 (4,
2H, J = 8.4 Hz), 7.09 (s, 2H), 6.58 (d, 1H, J = 8.6 Hz), 4.62 (s, 2H), 4.08 (s, 2H), 2.77
(m, 4H), 1.89 (m, 2H); MS m/z 450 (M+1). Anal. Calc’d for C:z2H,sF3NO4S C, 58.79;
H, 4.04; N, 3.12 found: C, 58.59; H, 3.80; N, 3.01.

10 | ' Example 45

Synthesis of {2-Methyl-4-[3-(4-trifluoromethvl-phenyl)-isbxazol-5-

yimethylsulfanyll-phenoxv}-acetic acid (compound 45)

15 i OH
' 45

‘Step 1. Preparation of 5-chloromethyl-3-(4-trifluoromethyl-phenyl)-isoxazole

(compound 45A)
e F
F
1N
45A

A solution of 4-triflnvoromethyl-benzaldehyde oxime (8.9 g, 47.1 mmol) in 100 mL
DCM was added to a rapidly stirred solution of propargyl chloride (47.1 mmol), _



i soxazol - 3-yl met-hyl sul f anyl ] - phenoxy}-acetic acid nethyl ester (conpound
43A) FFFCH3 ONSOO -0-\-4 10 Me-0 O 43A The title conpound was
prepared in a manner anal ogous to Exanple 1F using 42C and ID. M5 ml z'468
(Mr1) . YO GR4916  Preparation of PCT/IBY3/01121

{5- Met hoxy-2-net hyl -4-[5-(4-triflu(ironethyl-phenyl)-

i soxazol - 3-yl net hyl sul fanyl ] - phenoxy) -acetic acid (conpound 43) The title
conpound was prepared in a nmanner anal ogous to Exanple | using 43A. 20 IR
cni':1745, 1322; 400 MHz 'H NWR (DVMSO-d6) S 12.96 (br(s), 1H), 8.01 (d, 2H, -
J =83 Hz), 7.83 (d, 2H, J =8.3 Hz), 7.07 (s, 2H), 6.52 (s, 1M 4.70 (s,
2H), 4.03 (s, WO 03/084916 PCT/ 1B(13/011¥P- -128 2H), 3.71 (s, 3H), 1.99
(s, 3H); M5 ink 454 (M+l). Anal. Calc'd for C21H, 8F3NOSS 0. 1H20C, 54. 46;

H 3.92; N, 3.01 f d: 54. 54; .74; N .2 93. 2 44 5 t hesi
of {70 (b - Tinein GRORS R mpRB ape Pl mlisk Sompersta, HRishTg ot by wrighp au i ™ !
l.ndan- 4- vl oxy kq gfiepich 8o °C.( AREPOHR iféddyefs Were separated and the organic layer

dried (Na28Q0,), and concentrated in vacuo. Purification by flash column

(7))

chromatography (gradient elution: 5% EtOAc/hexane to 25% EtOAc/hexane) gave
5  the title compound (2.9 g, 23%) MS m/z 262 (M+1).

Step 2. Preparation of {Z-Methyl-4-[3-(4-triflnoromethyl-f)henyl)-isoxazol-S-
! ;
ylmethylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 45B)

10
rF
F
CH
TN ?
N~g % ic.w
0-
45B
15 The title compound was prepared in a manner analogous to Example 1F using 45A
" and 2C. MS m/z 438 (M+1). |
Step 3. Preparation of {Z-Methy!-4-[3-(4-triﬂuoromethyl-phenyl)-isoxazol-s-
ylmethylsulfanyl]-phenoxy}-acetic acid {(compound 45)
.20 -

“The title compound was prepared in a manner analogous to Example 1 using 45B.
IR cm™:1747; 400 MHz 'H NMR (DMSO-d;s) & 12.97 (br(s), 1H), 7.99 (d, 2H, J =
 8.0Hz),7.81(d, 2H, J= 8.0 Hz), 7.21 (s, 1H), 7.16 (d, 1H, J = 8.5 Hz), 6.86 (s, 1H),

6.74 (d, 1H, J = 8.5 Hz), 4.63 (s, 2ZH), 4.30 (s, ZH), 2.09 (5, 3H); MS m/z 424 (Mi+1),



F'\ i ONS/ \ 0.0 OH 10 44 Step 1. Preparation of
{7-[5-(4-Trifluoronet hyl - phenyl)-isoxazol - 3-

yl met hyl sul f anyl J-i ndan-4-yl oxy)-acetic acid nethyl ester (donpound 44A)
15 F F PvOlo@es4966 44A 20 The title conpound was preparedpph ﬁt]%p%er
anal ogous to Exanple IF using 42C and 12C. M5 mlz 464 (IVHF SI 3/ 084916
"PCT/1B03/01121 -129 Step 2. Preparation of '
{7-[5-(4-Trifluoronethyl -phenyl)-i soxazol - 3-

yl met hyi sul f anyl } -i ndan- 4-yl oxy}-acetic acid (conpound 44) The title
conpound was prepared in a manner analogous to Exanple 1 using 44A. 5 400
Mz 'H NVR (DMSO- d6) 8 12.94 (br(s), 1HrI13188.01 (d, 2H, J = 8.4 Hz), 7.83
(d, 2H, J =8.4 Hz), 7.09 (s, 2H), 6.58 (d, IIl, J =8.6 Hz), 4.62 (s, -
2H), 4.08 (s, 2H), 2.77 (m 4H), 1.89 (m 2H); MS niz 450 (M+]). Anal.
Calc'd.for CnHLISF3NXAS C, 58.79; H, 4.04; N, 3.12 found: C, 58.59; H,

3.80; N, 3.01. 10 Exanpl e 45 Synt hesi
{2-Met hyl -4d3- (4-trifluoronethvl- ahen%‘%?lggfazol - 5-

Synthesis of {5-Methoxy-2-methyl-4-[3-(4-trifluoromethyl-phenyl)-isoxazol-5-

5 ylmethvlsulfanvﬂ_-phenmg'}-acetic acid (compound 46)
E
B CHy
N-g" % Q 0
Me—~0O OH
46

10 Step 1. Preparation of {5-Methoxy-2-methyl-4-[3-(4-triflucromethyl-phenyl)-
isoxazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid methyl es:ter (compound 46A)

£ F
F
A CH,
| N-g" % Q 0
15 ‘ Me—0O \_40*-
46A

The title compound was prepared in a manner analogous to Example 1F using 45A
_ and ID. MS m/z 468 (M+1).
20 _
Step 2. Preparation of {S-Methoxy'-_z—methy]-4-[3-(4-triﬂuforomethyl-phenyl)- :
7 isoxazol-5-ylmethylsulfanyl]-phenoxy}-acetic acid (comporind 46)



yI met hvl sul fanvl | - phenoxv)-acetic acid (conpound 45) FF F CH3 NO S ~\

- 0O-iO 15 off 45 Step 1. Preparation of

5-chl oronet hyl - 3-(4-trifluoronet hyl - phenyl ) -i soxazol e (corrpound 45A) F F
F 20 N-O Gl ddpyerp SOl ution of 4-trifluoronethyl-benzal dehyde oxime (8.9
g, 47.1 mol) 1n 100 nL DCM was added to a rapidly stirredGEIRHOOIRIOf
propargyl chloride (47.1 nmol), WO 03/084916 PCT/|B03101121 -130 triethyl
amne (4.71 mmol) and 91 nL of commercial bleach (6.5%by weight) all in
50 nL DCM at 0 C. After 1 hour the layers were separated and the organic
| ayer dried (Na2SO4), and concentrated in vacuo. Purification by flash

colum chromat ography (gradient elution: gg) Et CAc/ hexane to 25%

Et OAc/ hexane) gave 5 the title conpound (2 23%9 MS mz 262 (M+l). Step
2. Preparation of {2-Adethyl-4-[3-(4-trifluor orret hyl - phenyl ) -i soxazol - 5-

yl met hyl sul f anyl ] - phenoxy) -acetic acid nethyl ester (conpound 45B) 10 F F

The title compound was prepared in a manner analogous to Example 1 using 46A.,

IR cm™:1752, 1711; 400 MHz 'H NMR (DMSO-ds) 8 12.96 (br(s), 1H), 7.98 (d, 2H,

J = 8.1 Hz), 7.81 (d, 2H, J = 8.1 Hz), 7.09 (s, IH), 6.80 (s, IH), 6.54 (s, 1H), 4.71 (s, |
5 2H),4.18 (s, 2H), 3.79 (s, 3H), 2.00 (s, 3H); MS m/z 454 (M+1)

Example 47

-acetic acid

Svynthesis of [2-Methyl-4-

10 (compound 47)

47
Step 1. Preparation of [2-Methy)-4-(4-phenoxy-benzylsulfanyl)-phenoxy]-acetic

acid methyl ester (compound 47A)
o

e
| 15 @\D'@/\
' 47A
The title compound was prepared in the manner analogous to Example 1F with 1-
chloromethyl-4-phenoxy-benzene and 2C. MS m/z 321 (M-methylacetate),
- 20

Step 2. Preparation of [2-Methyl-4-(4-phenoxy-benzylsultanyl)-phenoxyl-acetic
acid (compound 47)

The title compouhd was prepared in the manner analogous to Example 1 using 47A.,
25 400 MHz 'H NMR (DMS80-dg) 8 12.95 (br(s), 1H), 7.33 (m, 2H), 7.22 (m, 2H), 7.07



FCH3 0S/ 4 _/ "~ 0- 45B 15 The title conpound was prepared.in a nmanner
anal ogous to Exanple IF using 45A and 2C. Ms nl/z 438 (MHl ). Step 3.
Preparation-of {2-Methyl-4-[3-(4-trifluoronethyl-phenyl)-isoxazol -5-

yl met hyWs20F84916] - phenoxy) - acetic acid (conpound 45) 20 H@®IBGt&Iiconpound
was prepared in a manner anal ogous to Exanple |I using 458. IR cnt 1747,
400 MHz ' H NWR (DMBO-d5) 5 12.97 (br(s), 1H), 7.99 (d, 2H J = 8.0 Hz),
7.81 (d, 21L J= 8.0 Hz), 7.21 (s,1H), 7.16 (d, 1H, J= 8.5 Hz), 6.86 (s, -
1H, 6.74 (d, IH J =8.5 Hz), 4.63 (s, 2H), 4.30 (s, 2H), 2.09 (s, 3I11);
MS mlz 424 (M+l). 25 WD 03/084916 PCT/1B03/01121 -131 Exanple 46

Synt hesi s of f5-Methoxy-2-net hyl -4-f3-'(1§3‘tri fl uoronet hyl - phenyl ) -i soxazol 5
5 vl met hyl sul f anyl | ohenoxyl -acetic acid (conpound 46) F. F CH3 N p oy,)

O'-40 M- O OH 31486 03 (m, 2H), 6.87 (m, 2H), 6.71 (d, 1H, J=8.3 Hz), 4.62 (s, 2H), 4.04 (s,
2H), 2.09 (s, 3H). MS m/z 379 (M-1).

5 _ "~ . Example 48

Svnthesis of [7-(4'-Triflvoromethyl-biphenvi-3-vimethylsulfanyD-indan-4-yloxyl-

acetic acid {compound 48)
F . [v]
s :
10 ‘
48

Step 1. Preparation of (4'-Trifluoromethyl-biphenyl-3-yI)-methanol (compound
15 48A)

F

A< SN

48A

Tﬁe title compound was prepared in the manner analogous to Example 3A with 1-
20 bromo-4-triflnoromethyl-benzene and 3-(hydroxymethyl)phenyl boronic acid. MS
m/z 251 (M-1).



10 Step 1. Preparation of

{5- Met hoxy-2-net hyl -4-[3-(4-trifluoronethyl -phenyl)-

i soxazol - 5-yl net hyl sul fanyl ] - phenoxy}-acetic acid nethyl ester (conpound
46A) F Pwbdsnogsde NCOS/ \ O O 15 Me-O o- 46A .. The t#*@&}l\a@qund was
prepared in a manner anal ogous to Exanple |IF using 45A an . mz 468
(M+l). 20 Step 2. Preparation of

{5- Met hoxy- 2-net hyl -4-[3-(4-trifluoronethyl-phenyl) -

I soxazol - 5-yl net hyl sul f anyl | - phenoxy}-acetic acid (conpound 46) WO

03/ 084916 PCT/1803/01121 -132 The title corrpound was prepared |n a manner
anal ogous to Exanple | using 46A. IR cn13 4-1752 1711; 400 MHz 'H NV\R .
(DVBO-d6) 8 12.96 (br(s), IH, 7.98 (d, 2H, J =8.1 Hz), 7.81 (d, 2H, J=
8.1 Hz), 7.09 (s_ 1H), 6.80 (s, 1H), 6.54 (s, 1H),' 4.71 (s, 5 2H), 4.18
(s, 2H), 3.79 (s, 3H, 2.00 (s, 3H; M5 mz 454 (M+l) Exanple 47 Synthesis
of [2-Met hyl - $idpf2 pIFaepriation 62 3ICHIbFeribthyl-h

(conpound 47) Ci‘-ll)4 CA EI Oli 47 Step 1. J>Prep2rnggtﬁ?b(ll)ri1&!8}‘-’&]*lﬂ"ﬁlﬂ((‘!omﬂngund

[ 2- Met hyl - 4- (48Bhenoxy- benzyl sul f anyl ) - phenoxy] - aceti ¢

'

The title compound was prepared in the manner analogous to Example 3B us‘in“g 48A.
MS m/z 236 (M+1-CI).

10 Step 3. Preparation of [7-(4'-Trifluoromethyl-biphenyl-3-ylmethylsulfanyl)-

indan-4-yloxyl-acetic acid methyl ester (compound 48C)

Rk

15
- The title compound was prepared in the manner analogous to Example 1F using 12C
and 48B. MS m/z473 (M+1).
- Step 4 Preparation of [7-(4"-Trifluoromethyi- blphenyl-3-ylmethylsulfanyl)-
.20 mdan-4-yloxy]-acet1c acid (compound 48)

The title compound was prepared in the manner analogous to Example 1 using 48C.
400 MHz 'H NMR (DMSO0-ds) 8 12.96 (br(s), 1H), 7.75 (d, 2H, J = 8.3 Hz), 7.67 (4, .
. 2H,J = 8.1 Hz), 7.52 (m, 1H), 7.37 (1, 1H, J=1.6 Hz), 799(m 2H), 7.13 (4, 1H,
25 J=8.5 HZ) 6.61 (d, 1H, J=8.5 Hz), 4.63 (s, 2H), 4.05 (s, 2H), 12 71(t, 2H), 2.58 (1,
' 2H), 1.81 (m, 2H). MS m/z 459 (M+1).




acid nethyl ester (conpound 47A) o 15 47A The title conpound was prepared
I n the manner anal ogous to Exanple IF with 1-

chl or onet hyl - 4- phenoxy- benzene and 2C. M5 nfz 321 (M nethyl acetate). 20
Step 2. Pwepmrogidign of

[ 2- Met hyl - 4- (4- phenoxy- benzyl suf anyl ) - phenoxy] - acetic aciffF{BIHpHEhd 47)
The title conpound was prepared in the manner anal ogous to Exanple | using
47A. 25 400 MHz 'H NWR (DVMBSO-d6) 5 12.95 (br(s), 1H, 7.33 (m 2H), 7.22
(m 2H), 7.07 WD 03/084916 PCT/1B03/01121 -133 (m 3H), 6.93 (m 2H), 6.87
(m 2H), 6.71 (d, 1H, J=8.3 Hz), 4.62 (s, 2H), 4.04 (s, 2H), 2.09 (s, 3H).
MS mz 379 (M1). 5 Exanple 48 Synt hesis Qgaf

f7-(4"-Trifluoromethvl -bi phenvl - 3- vl net hyﬁéhl fanyl)-i ndan-4-yl oxyl - acetic
acid (conpound 48) O F/1 " \ O "OH \ I \ 3/ 10 48 Step 1. Preparation
of (4'-Trifluoronethyl-biphenyl-3-yl)-nmethanol (conmpound 15 48A) F

Example 49

Svynthesis of [5-Methoxy-2-methyl-4-(4'-trifluoromethvl-biphenvl-3-

5 ylmethvlsulfanyl)-phenoxy}-acetic acid (compound 49)

' F o
FF o \/u\oﬂ
A
49

10
Step 1. Preparation of [5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-3-
Yimethylsulfanyl)-phenoxy]-acetic acid methyl ester (compound 49A)
Ny 9
: A
F. 8]
s ®
0“\
15
49A
The title compound was prepared in the manner analogous to Example 1F using 48B
and 1D. MS m/z 477 (M+1).
20

Step 2. Preparation of [5-Methoxy-2~methyl‘-4-(4'-trifluor‘pmethyl-biphenyl-B-
yimethylsuifanyl)-phenoxy]J-acetic acid (compound 49)

The title compound was prepared in the mam.ler analogous to Example 1 using 49A.
. 25 400 MHz '"HNMR (DMSO-d;) & 12.96 (br(s), 1H), 7.73 (d, 2H, J=9 Hz), 7.71 (d,
2H, J=9Hz), 7.50 (m, 1H), 7.42 (m, 1H), 7.36 (t, 1H, J=7.8 Hz), 7.28 (m, 1H), 6.99




"F F OH 48A The title conpound was prepared in the manner anal ogous tol
Exanmple 3A with |- 20 brono-4-trifluoronethyl-benzene and
3- (hydr oxynet hyl ) phenyl boronic acid. M5 mz 251 (M1). WO 03/084916

PCT/ 1803/ doswisdd- - Step 2. Preparation of
3- Chl ororre%y%/- 4" il(fsri | | uor onet hyl - bi phenyl (conpound 48B) PETABOIE1 5 48B

The title conpound was prepared in the manner anal ogous to Exanple 3B using
48A. Ms mz 236 (Mtl-C). 10 Step 3. Preparation of’

[7-(4'-Tritluoronethyl - bi phenyl - 3-yl met hyl sul fanyl ) - i ndan-4-yl oxyj-acetic "
acid nethyl ester (conpound 48C) F O F 48C 15 The title conpound was
prepared in the manner anal ogous to Exarrph%ﬁ_lF using 12C and 48B. M5 nilz

473 (M+] ). Step 4. Preparation of
[7-(4"-Tritluoronethyl-biphenyl-3-yl met hyl sul fanyl)- 20
i ndan- 4-yl oxyj ¢sael|y,i €536, IH) PPRUG), 433 (5, 2H), 3.73 (s, 3H), 1.99 (s, 3H). MS m/z

463 (M+1).
5 Exampl:a 50

Synthesis of [S-Methoxy-2-methyl-4-(4"-trifluoromethvl-biphenyl-4-
ylmethanesulfonyl)-phenoxyi-acetic acid (compound 50)

3?@"”

10 ¥
50

Step 1. Preparation of [5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-4-
Ylmethanesvifonyl)-phenoxy]-acetic acid methyl ester (compound 50A)

8]
O\JKO/
oLy

. 000\
| ve
15 il
50A

Example 4 (200 mg) was dissolved in 5 ml dichloromethane. Excess m-
_ chioroperbenzoic acid (300 mg) was added and the reaction was allowed to stir 3h.
20 The solvent was removed under vacuum and the crude product was purified by
MPLC. MS m/z 509 (M+1). '

Step 2. Preparation of [5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-4-

“ylmethanesulfonyl)-phenoxy]-acetic acid (compound 50)



The title conmpound was prepared in the manner anal ogous to Exanple | using
48C. 400 MHz 'H NWR (DMSO-d6) S 12.96 (br(s), IH), 7.75 (d, 21, J= 8.3
Hz), 7.67 (d, 211, J =8.1 Hz), 7.52 (m 111), 7.37 (t, I H J=7.6 Hz),
7.29 (mwdHpsyers3 (d, 111, 25 J=8.5 Hz), 6.61 (d, 111, JP@P@{}E%NEu]Af 63 (s,
2H), 4.05 (s, 2M.2.71 (t, 211), 2.58 (t, 2H), 1.81 (m m z 459
(Mt1). WD 03/084916 PCTI1B03/01121 -135 Exanple 49 Synthesis of

f 5- Met hoxy-2-nmet hyl -4-(4' -trifl uoronet hyl - bi phenyl -3- 5

yl met hvl sul f anvU- phenoxvl -acetic acid (conmpound 49) FF F OOCH 49 10 Step
1. Preparation of [5-Methoxy-2-nethy].4-(4"-trifluoronethyl-biphenyl-3-

yl met hyl sul f anyl ) - phenoxyJ-acetic acid net E%I ester (conmpound 49A) ko, ~ I
| 15 49A The title conpound was prepar ed P the manner anal ogous to '
Exanple IF using 48B and ID. M5 mlz 477 (M+l). 20 Step 2. Preparation of

[ 5- Met hoxy- 2-net hyl -4-(4' -trifluoronethyl - bi phenyl - 3-

yl met hyl sul f anyl ) - phenoxyJ-acetic acid (conpound 49) The title conpound was
prepared in t h&@heditleesompoahdyopsepacedix shephangr amalogous49 Example 1 using 50A.

400 MHz '"HNMR (DMSO- -ds) 8 13.13 (br(s), 1H), 7.85 (d, 2H, J=8.1 Hz), 7.77 (d,
2H, J=8.3 Hz), 7.66 (d, 2H, J=8.6 Hz), 7.3 (m, 3H), 6.76 (s, 1H), 4.89 (s, 2H), 4.67 (s,

5 2H), 3.96 (s, 3H), 2.04 (s, 3H). MS m/z 495 (M+1).
Example 51
10 Synthesis of [S-Methoxy-2-methvl-4-(4'-trifluoromethyl-biphenvyl-4-

yimethanesulfinyl}-phenoxyl-acetic acid (compound 51)

4

51

15 Step 1. Preparation of [5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-4-
ylmethanesulfinyl)-phenoxy]-acetic acid methyl ester (compound 51A)

&

20
Example 4 (0.5g, 1.0 mmol) was dissolved in 25 ml dichloromethane followed by the
addition of 2-benzenesulfonyl-3-phenyl-oxaziridine (0.274, 1.04 mmol). The reaction
was stirred Th. 10 mi water was added, the layers were separated, and

- dichloromethane solution was dried over anhydrous sodium sulfate, decanted, and



25400 Mz 'H NMR (DMBO-d6) S 12.96 (br(s), | H, 7.73 (d, 2H J=9 Hz),

0 7.71 (d, 2H, J=9 Hz), 7.50 (m 7H), 7.42 (m IH), 7.36 (t, 1H, J=7.8 Hz),

7.28 (m IH), 6.99 WD 03/084916 PCT/1803/01121 -136 (s, 1H), 6.53 (s, |H),
4.70 (s, 03 (s, 2H), 3.73 (s, 3H), 1.99 (s, 3H. MS mz 463 (Ml).
5 Exanpl &@83’%‘1’! esi s of PCT/1B03/01121

f 5- Met hoxy-2-net hyl -4- (4" -trifluoronethyl -bi phenyl - .
yl met hanesul f onyl ) - phenoxyl -acetic acid (conpound 50) 0 \ 4l1o0.JLQH 10 F F
50 Step 1. Preparation of '

[ 5- Met hoxy- 2-net hy] -4-(4' -trifluoronethyl -bi phenyl -

yl met hanesul f onyl ) - phenoxy] - acetic acid q%%hyl ester (conpound 50A) 0 F

\ 1/ 15 F F 50A Exanple 4 (200 ng) was dissolved in 5 ni

di chl oronet hane. Excess m chl oroperbenzoic acid (300 ng) was added and the

reaction vas glnceneated. mbkddugf‘wa@ﬁ@c@@?all%h Yishile dw&:e'ia‘:t‘ %&ﬁ{l‘l@{ vacuum

and the crude product was purified
Prepar ati on oprofectvddhays493- (Mt hy | - 4 (4' -t r| f1 uor orret hyl - bi phenyl - 4-
yl met hanesul f onyl ) - phenoxy] - aceti c-acid (conmpound 50) WO 03/084916

PCT/ 1 B03/ 01121 '
Step 2. Preparation of [S-Methoxy-Z-methyl-4-(4'-triﬂuoromethyl-biphenyldi-

5 ylmethanesulfinyl)-phenoxy]j-acetic acid (compound 51)

The title compound was prepared in the manner analogous to Example 1 using 51A.
400 MHz 'HNMR (DMSO-ds) & 7.83 (d, 2H, J=8.78 Hz), 7. 76 (d, 2H, J=8. 30 Hz),
_ | 7.59 (d, 2H, /=8.30 Hz), 7.11 (d, 2H, J=8.30 Hz), 7.02 (s, IH) ,6.64 (s, 1H), 479 G,
10 2H), 4.20 (d, 1H, J/=12.7 Hz), 3.91 (d, 1H, J=12.4 Hz), 3.76 (s, 3H), 2.03 (s, 3H). MS
m/z 479 (M+1).

Example 52
15

Synthesis of [ g-Propvl-4-(4"-triﬂuoromethv!-hiDhénxl-él-xlmethxlsu]fanxl )

‘phenexyl-acetic acid (compound 52)

52
20 . .



-137 Thé title conpound was prepared in the manner anal ogous to Exanple 1
using 50A 400 MHz 'H NVR (DMBO-d6) 8 13.13 (br(s), 1 H), 7.85 (d, 2H,
J=8. 7.77 (d, 2H, J=8.3 Hz), 7.66 (d, 2H, J=8.6 Hz), 7.3 (m 3H),

6.76 (s 9 (s, 2H), 4.67 (s, 5 2H). 3.96 (s, 3H). 2 04 (s, 3H . M
m z 495 ‘Y?/Ld%msélliéarrpl e 51 10 Synthesis of pefistioti3s

f 5- Met hoxy-2-net hvl -4-(4'-trifluoronethyl -bi phenyl -
yl met hanesul finvl)-ahenoxyl -acetic acid (conmpound 51) 0 ~ off s FF F 51

15 Step 1. Preparation of

[ 5- Met hoxy- 2-net hyl -4-(4' -trifluoronethyl - bi phenyl 4. _

yl met hanesul fi nyl ) - phenoxy) - aceti c aci d-188t hyl ester (conpound 51A) o- i o
0. F\' FF 51A 20 Exanple 4 (0.5g, 1.0 mml) was dissolved in 25 ni

di chl or oknet hane foll owed by the addition of
2- benzenesul f onyl - 3- phenyl - oxaziridine (0.274, 1;.04 mmol ). The reaction

was stirred lgd,110p a,\Q@i‘oﬁl’of ﬂﬂﬂj arated, and
di chl or onet han sol ur?il)on was over &ﬂﬁo@ﬂﬁéﬂsﬂlﬁ%ﬁ?ﬁl fate, decanted,
and ylmethylsull‘anyl)-phenoxy]—acetlc acid methyl ester (compound 52A)

5 524

The title compound was prepared in the manner analogous to Example 1F using 48B

and (4-Mercapto-2-propyl-phenoxy)-acetic acid methyl ester, prepared from 2- -
propylphenol in a manner analagous to Example 2. MS m/z 475 (M+1).

10

' . Step 2. Preparation of [2-Propyl-4-(4'-trifluoromethyl-biphenyl-4-
ylmethylsulfanyl)-phenoxy]-acetic acid (compound 52)

- The title compound was prepared in the manner analogous to Example 1 using S2A.
.15 400 MHz 'H NMR (DMSO-ds) §7.81 (d, 2H, J=8.5 Hz), 7.74 ?(d, 2H, J=8.5 Hz),
7.60 (d, 2H, J=8.1 Hz), 7.33 (d, 2H, J=8.3 Hz), 7.10 (m, 1H), 7.02 (m, 1H), 6.71 (d,
14, J=8.5 Hz), 4.60 (s, 2H), 4.11 (s, 2H), 1.43 (m, 2H), 0.77 (m, 3H). MS m/z 459
-~ (M-1).

20
Example 53

Synthesis of {7-{3-(5-Trifluoromethyl-pvridin-2-yl)-benzylsulfanyll-indan-4-

ﬂoW‘g.getic acid {(compound 53)

25



WO 03/084916 PCT/I1B03/01121 -138 concentrated. The product was
recrystallirzed fromethyl acetate to give the title -product. M5 mz 493
(Mtl). Step-2. Preparation of ' '

[ 5- Met hox -4-(4' -trifluoronethyl-bi phenyl4- 5

yl met hanegj(lg?%lbgld- phenoxy}-acetic acid (conmpound 51) The ®PCIVIB¥@Apbund
was prepared in the manner anal ogous to Exanple 1 using 51A. 400 WHz 'H
NVR (DMSO-d6) 8 7.83 (d, 2H, J=8.78 Hz), 7.76 (d, 21-L J=bb Hz), 7.59 (d,
2H, J=8.30 Hz), 7.11 (d, 2H, J=8.30 Hz), 7.02 (s, IH),I 6.64 (s, 1H, 4.79
(s, 10 2H), 4.20 (d, 1H, J=12.7 Hz), 3.91 (d, 1H J=12.4 Hz), 3.76 (s, 3H),
2.03 (s, 3H. M5 ndz 479 (Mtl). Exanpl 9-1516- 15 Synt hesi s of

f2-ProPyl -4-(4"-trifluoromethyl -bi phenyl --yi met hyl sul fanyl) -

phenoxyl -acetic acid (conpound 52) 0 O'kOH F F 52 20 WD 03/084916

PCT/ 1 B03/ 01121 -139 Step 1. Pregparation of 0
[ 2- Propyl -4-(4'-trifluoronethyl - prpfignyl -4®/Mou .
yl met hyl sul fanyl ) - phenoxy] - aceti c agf g+ ester (compound 52A) O

Step 1. Preparation of [3-(5-Trifluoromethyl-pyridin-2-yl)-phenyl]-methanol
5  (compound 53A)

OH

53A

The title compound was prepared in the manner analogous to liixamp!e'BA using 3-

10 (hydroxymethylphenyl boronic acid and 2-chloro-5-trifluoromethyl-pyridine. MS
m/z 253 (M+1). '

Step 2. Preparation of 2-(3-Chloromethyl-phenyl)-5-trifluoromethyl-pyridine

(compound 53B) .
: o F
£ T
SN Gl
15
53B

The title compound was prepared in the manner analogous to Example 3B using

83A. MS m/z 237 (M+1-Cl).
20

Step 3. Preparation of {7-[3-(5-Trifluoromethyl-pyridin-2-yl)-benzylsulfanyl]-
indan-4-yloxy}-acetic acid methyl ester (compound 53C)



| ~Jlo/ F. i/ F5 52A The title conpound was prepared in the manner

anal ogous to Exanple |IF using 48B and (4-Mercapto-2-propyl -phenoxy)-acetic
acid nethyl ester, prepared from 2- propyl phenol in a nanner anal agous to
Exanpl av@.osk®ima/ z 475 (M- ). 10 Step 2. Preparation of PCT/AIB03/1121

[ 2-Propy] -4-(4'-trifluoronethyl -bi phenyl -

yl met hyl sul f anyl ) - phenoxy] -acetic acid (conmpound 52) The title conpound was
prepared in the nmanner anal ogous to Exanple 1 using 52A. 15 400 MHz 'H NWR
(DVMBO-d6) S 7.81 (d, 2H, J=8.5 Hz), 7.74;(d, 2H, J==8.5 Hz), 7.60 (d, 2H,
J=8.1 Hz), 7.33 (d, 2H, J=8.3 Hz), 7.10 (m | H, 7.02 (m 1H), 6.71 (d, 1
H J=8.5 Hz), 4.60 (s, 2H), 4.11 (s, 2H)y,41.43 (m 2H), 0.77 (m 3H). M
mz 459 (M1). 20 Exanple 53 Synthesis oT1
{7-(3-(5-Trifluoromethyl-pvridin-2-yl)-benzyl sul fanyl | -i ndan- 4-

vl oxvl -acetic acid (corrpound 53 125 WO 03/% PCT/IBOB/01121 - 140- F F
Y, P", F: 1 I , "

The title compound was prepared in the manner analogous to Example 1F using 12C
.5 and 53B. MS m/z 474 (M+1).

1

Step 4. Preparation of {7-[3-(5- Trmuoromethyl-pyndm-z-yl)-benzylsulfanyl]
indan-4-yloxy}-acetic acid (compound 53) .

10 The title compound was prepared in the Amanner analogous to Example 1 using 53C.
400 MHz 'H NMR (DMSO-ds) § 8.98 (m, 1H), 8.23 (dd, 1H, J=1.7 Hz, J'=8.5 Hz),
7.99 (m, 2H), 7.87 (s, 1H), 7.39 (¢, 1H, J=7.6 Hz), 7.33 (m, 1H), 7.11 (d, 1H, J=8.5
Hz), 6.58 (d, 1H, J=8.5 Hz), 4.61 (s, 2H), 4.08 (s, 2H), 2.70 (1, 2H, J=7.3 Hz), 2.63 (t,
9H, J=7.6 Hz), 1.84 (m, 2H). MS m/z 460 (M+1). '

15
Example 54
Synthesis of (S-Methoxvy-2-methvl-4-{2-[1-(4-t rifluoromethfvl-benzvl)-] H-indql-S-
20 vl}-ethvlsulfanyl}-phenoxy}-acetic acid (compound 54)

F g ‘
' O
0L

54



53 Step 1. Preparation of ‘ _
[ 3-(5-Trifluoronethyl -pyridin-2-yl)-phenyl]-nmethanol 5 (conpound 53A) F F
Fi ON 53A The title conpound was prepared in the nmanner anal ogous to

Exanpl e ' - 10 (hydroxynet hyl ) phenyl boronic acid_an
2-chl oro%@qs?ﬂfgronet hyl - pyridine. M5 nlz253 (M+rl). St A’%Tg‘mﬁlléﬁ,br ation

of 2-(3-Chl oronet hyl -phenyl)-5-tifluoronethyl-pyridine (conpound 53B) F F
F~NI G 15 53B The title conpound was prepared in the nmanner anal ogous
to Exanple 3B using 53A. M5 mlz 237 (Mt1-Cl). 20 Step 3. Preparation of
{7-13-(5-Trifluoromethyl-pyridin-2'-yl)-benzyl sul fanyl] - '

i ndan- 4-yl oxy}-acetic acid nethyl ester ggonpound 53C) WO 03/ 084916

PCT/ 1B03/ 01121 -141 F o F I -

Step 1. Preparation of {4-[2—(1H-Indn!i-3-yl)-ethylsulfanyli-s-methoxy-z-methyl—
phenoxy}-acetic acid methyl ester (compound 54A)

- 0
Q,\ /@,O\)Lo/
BN, .
S
o,
S4A
LS

" The compound 1D (1.622 g, 6.7 mmol) and 3~(2-bromo-ethyl)-1H-indole (1.50g, 6.69
mmo]) was dissolved in 5 ml DMF. Poiassiux_n carbonate (1.11g, 8.03 mmol) was 7
_ added followed by stiming at room temnperature for 3h. The reaction was filtered, -
‘10 concentrated and purified by MPLC to give the title compound. MS m/z 225 (M-+1).

Step 2. Preparation of (S-Methoxy—2-methyl-4-{2-[]-(4-triﬂnoromethyl-benzyl)-
1H-indo_l-3-yl]-ethylsulfanyl}-phenoxy)-acetic acid methyl ester (compound 54B)

R £ .
[a]
= g
0\
54B .

15

The compound 544 (0.300g, 0.778 mmol) was dissolved in 5 ml DMF. NaH was
added and stirred for 1/2 h. 4-trifluoromethylbenzyl bromide (0.223 g, 0.934 mmol)
20 was added and the reaction was stirred for 1.5h. 10 ml 2N HC] was added to pH<4.
The DMF solution was partitioned between 30ml water and 30 ml ethyl acetate. The
organic solution was washed 2x30ml] water 1x30m] brine, dried over sodiuh sulfate,

decanted, concentrated and purified by MPLC to give the title product. MS m/z 544
(M+1). '



3%

"N 5 53C The title conpound was prepared in the manner anal ogous to

Exanple IF using 12C 5 and 53B. Ms nilz 474 (M+tl). Step 4. Preparation of
{7-[3-(5-Trilluoronethyl-pyridin-2-yl)-benzyl sul fanyl]- .
i ndan- 4- yinaxosyosamet i ¢ acid (conmpound 53) 10 The title conpQund was prepared
in the manner anal ogous to Exanple 1 using 53C. 400 MHz PFW”(‘BR%O d6) 8
8.98 (m 1H), 8.23 (dd, 1H, J=1.7 Hz, T=8.5 Hz), 7.99 (m 2H). 7.87 (s,
1H, 7.39 (t, 1H J=7.6 Hz), 7.33 (m IH), 7.11 (d, 1H, J=8.5 Hz), 6.58
(d, I'H J=8.5 Hz), 4.61 (s, 2H), 4.08 (s, 2H), 2.70 (t, 2H, J=7.3 Hz), 2.63
(t, 2H, J=7.6 Hz), 1.84 (m 2H). M5 mz 460 (M+]). 15 Exanple 54 Synthesis
of (5-Methoxy-2-nmethvl-4-{2-(]-(4-tritlu ponet h' yl - benzyl ) -1 Hindol -3- 20
VI | - et hvi sul fanyl | - phenoxy) -acetic acid (conpound 54) F F O- 54 WO
03/084916 PCT/1B03/01121 -142 Step 1. Preparation of - '
{4-12-(1H1In -V IPk Y - (=8 - ' MisAagetic
U9iep3s. Y Pre@iraiibs gg %ﬂox’? “ZVEE\?EQ{}](;-)'( '{2-?2&{ MithiorENERGK¥aADE

acid nethyl ester (conpound
1H-indol-3-yl]-ethylsulfanyl}-phenoxy)-acetic acid (compound 54)

, The title compound was prepared in the manser analogous to Example 1 using 54B.

5 400 MHz '"H NMR (DMS0-d;) §13.0 (br(s), 1H)7.60 (d, 1H, J=8.1 Hz), 7.42 (d, 1H,
J=17.96 Hz), 7.31 (m, 4H), 7.04 (m, 2H), 6.96 (m, 1H), 6.53 (s, 1H), 5.;13 (s, 2H), 4.70
(s, 2H), 3.72 (s, 3H), 3.03 (t, 2H, J=8.8 Hz), 2.86 (t, 2H, J=7.6 Hz), 2.04 (s, 3H). MS

m/z 530 (M+1).
10
Example 55
Svnthesis of [7-(4'-T riﬂuorome@~biphenyl»2-vlmethvlsulj‘gnvl)-indal_1-4'-vloxv1-
- acetic acid (compound 55)
15
o]
S
¢ F
55
Step 1. Preparation of [7-(4'-Trifluoromethyl-biphenyl-2-ylmethylsulfany)-
indan-4-yloxy]-acetic acid methyl ester (compound 55A) |
20



m The conmpound 1D (1.622 g, 6.7 muvol) and 3-(2-brono-ethyl)-1H i ndole
(1.50g, 6.69 mmol) was dissolved in 5 mM DM-. Potassiumcarbonate (1.11g,
8.03 mml) was added followed by stirring at roomtenperature for 3h. The
react i onwumgs/dsudteer ed; 10 concentrated and purified by I\/Pg;@rplgo:g(h\ﬁ]the
title conpound. MS rﬂz 225 (M+l). Step 2. Preparation of

(5- Met hoxy-2-net hyl -4-{2-[1-(4-trifluoronethyl-benzyl) -

1Hi ndol - 3-yl ] - et hyl sul fanyl } - phenoxy) -acetic acid nmethyl ester (compound.
54B) F O 15 ~ 54B The conpound 54A (0.300g, 0.778 mmmol ) was dissolved in
5 mM DWF. NaH was added and stirred for 1/2 h. 4-trifluoronethyl benzyl
brom de (0.223 g, 0.934 mmol) 20 was addelgAand the reaction was stirred for
1.5h. 10 M 2N HO was added to pH<4. The DWVF solution was partitioned’

bet ween 30nmlL water and 30 ml ethyl acetate. The organic solution was

washed 2x30m mgttale domp3OH witiprBfiredinl RImANRE a5A6H d,
concentrated and puri ﬁpgd bw{ngﬂré%rtoml ve theatl tﬁogmﬂ*{lgﬁﬁlgs&%

(Mr1) . 25 WO @8d @ectdargm qogomethxl hipheny!, whiciow®t prppaed irapanreri on of

(5- Met hoxy- 2- Fﬁ g%blll 0 a e%éAtarddfjﬁj;)@gnﬁwﬂngg)nzyl)

1H-i ndol - 3-vyi phenoxy (conpound 54) The title
corrpound was prepared in the manner anal ogous to Exanple | using 54B. 5

400 Mz 'H N I 760d1HJ 7.42 (d,
IH, J=7.96 :@‘fi’%gﬂt. tig %[Q_ﬁé g’h'(' Wr%gﬁ?‘hﬂtsblg ef(yhz-lj!n)ethldsq@l%@- IH), (
5.43 (s, 2H),jflahM-yloxyl-acetic acid (compound 55)

The title compound was prepared in the manner analogous to Example 1 ulsh;g 55A.
.400 MHz "H NMR (DMSO0-ds) & 12.97 (br(s), 1H), 7.68 (d, 2H, J=8.5 Hz), 7.32 (m,

10 5H), 7.11 (m, 1H), 6.77 (d, 1H, J=8.5 Hz), 6.47 (d, 1H, J=8.3 Hz), 4.62 (s, 2H), 3.87
(s, 2H), 2.70 (m, 2H), 1.76 (m, 2H). MS m/z 459 (M+1).

Example 56

15
Synthesis of {5-Methoxy-2-methyl-4-[2-(4-trifluoromethvl-benzyloxy)-

benzylsulfanyl]-phenoxv}-acetic acid (compound 56)

o
g

O
eV,
F
¢ F
20 56
Step 1. Preparation of {§-Methoxy-2-methyl-4-[2-(4-trifluoromethyl-

benzngoXy)-benzylsulfanyl]-phenoxy}-acetic acid methyl ester (compound 56A)



(s, 2H), 3.72 (s, 3H), 3.03 (t, 21-L J=8.8 Hz), 2.86 (t, 2H J=7.6 Hz),

2.04 (s, 3H. M5 ink 530 (MF1l). 10 Exanple 55 Synthesis of

f7-(4"-Trifluoromethvl-bi phenyl -2-vl net hvl sul f anvl ) -i ndan- 4- vl oxvl - aceti c
acid (conpmuopdhsdyos 15 H OZF F F 55 Step 1. Preparation oIJ

[ 7- (4" - Tri 1 uor omet hyl - bi phenyl - 2-yI net hyl sul fanyl )- i ndan- ETSW‘bWP’acetu c
acid nethyl ester (conmpound 55A) 20 Ir 6:rF F 55A . WD 03/1184916
PCT/1B03/ 01121 -144 The title conpound was prepared in the manner

anal ogous to Exanple 1F using 12C. and :
2-chl oronet hyl -4' -trifl uoronethyl -bi phenyl, which was prepared in a manner
anal ogous to Exanples 3A and 3B. M5 nVz 473 (Mrl). 5 Step 2. Preparation of
[7- (4" -Trifluoronethyl -bi phenyl-2.yl methyl sul fanyl)- indan-4-yl oxy]-acetic
acid (conpound 55) The title conpound was pr epar ed in the rranner anal ogous

to Exanple 1 using 55A _

5 The title compound was prepared in the manner analogous to Example 1F using 81A
and 1D. MS m/z 507 (M+1).

Step 2. Preparation of 5-Methoxy-2-methyl-4-[2-(4-trifluoromethyl-benzyloxy)-
benzylsulfanyli-phenoxy}-acetic acid (compound 56) ‘

10
The title compound was prepared in the manner analogous to Example 1 using 56A.
400 MHz '"H NMR (DMSO-ds) & 12.95 (br(s), 1H), 7.67 (m, 4H), 7.12 (m, 2H), 6.96
(in, 2H), 6.80 (m, 1H), 6.49 (s, 1H), 5.19 (s, 2H), 4.68 (s, 2H), 3.99 (s, 2H), 3.67 (s,
3H), 1.96 (s, 3H). MS nv/z 493 (M+1).

15

Example 57

-benzylsulfanyll-2-methyl-

'.20




400 MHz 1H NMR (DMBO-d6) S 12.97 (br(s), 1 H), 7.68 (d, 2H, J=8.5 Hz), 7.32
(m 10 5H), 7.11 (m 1H), 6.77 (d, 1H J=8.5 Hz), 6.47 (d, 11-L J=8.3 Hz),
4.62 (s, 2H), 3.87 (s, 2H), 2.70 (m 2H), 1.76 (m 2H). MB mz 459 (Ml ).

Exanpl ewsb03/0B8918ynt hesi s of PCT/IB03/01121
{5- Met hoxy- 2-nmet hyl -4-f2-(4-trifluoronethyl-benzvl oxv) -
benzyl sul fanvl | - phenoxyl -acetic acid (conpound 56) o-AoH o <cl-I 011 F

FF 20 56 Step 1. Preparation of

{5- Met hoxy-2-net hyl -4-[2-(4-trifluoronethyl - :

benzyl oxy) - benzyl sul f anyl ] - phenoxy} - acetl c acid nmethyl ester (conpound 56A)
WD 03/084916 PCT/ 1811310 1 1 2 1 145’# 56A 5 The title conpound was
prepared in the manner anal ogous to Exanple IF using 81A and 1D. MS rﬂz

507 (M+1). v )
5- Met hoxy- 2%}5(9% | 153&3?'%% ﬁto! E{] %4%18?1'8 bet“ﬁ-‘gllf”q[} Bl enyla msthanol (compound
benzyl sul f argiA)- phenoxy} acetic acid (conpound 56) 10 The title conpound

was prepared in the manner anal ogous to Exanple | using 56A. 400 MHz 'H
NVR (DMSO-d6) S 12.95 (br(s), 1H), 7.67 (m 4'H, 7.12 (m 2H), 6.96

o

. The title compound was prepared in the manner analogous to Example 14A using 1-

bromomethyl-4-fluoro-benzene and 4-hydroxymethyl-phenol. MS m/z 215 (M-OH).

10 Step 2. Preparation of 1- (4-Chloromethyl-phenoxymethyl)~4 difluoro-benzene
(compound 578B)

15
The title compound was prepared in the manner analogous to Example 3B using
57A. MS m/z 215 (M-CI).

Step 3. Preparation of {4-[4-(4-F1uoro-beniyloxy)-benzylsnlfanyl]-z-methyl-
20 phenoxy }-acetic acid methyl ester (compound 57C)




(m 211), 6.80 (m IH, 6.49 (s, 1H), 5.19 (s, 2H)., 4.68 (s, 2H), 3.99 (s,
2H), 3.67 (s, 3H), 1.96 (s, 3H. M5 nlz 493 (M+l). 15 Exanple 57 Synthesis
of {4-[4-(4-Fluoro-benzvl oxv)-benzvl sul fanyl | -2- et hyl - ohenoxyl - 20 acetic
acid (coprpssse) O i~ O57 WO 03/084916 PCT/1B03/01121  -146 Step 1. °
EBF}%B‘EPHH”@?A) H

Preparati on of [4-(4-Fluoro-benzyl oxy)-phenyl]-nethanol (
| 5 57A The title conpound was prepared in the manner anal ogous to Exanpl e

14A using |- brononet hyl -4-fl uoro-benzene and 4- hydroxynet hyl - phenol. M S

mz 215 (MOH). 10 Step 2. Preparation of :
1- (4- Chl or onet hyl - phenoxynet hyl ) - 4-di fl uor o- benzene (conpound 57B) ‘57B 15
The title conpound was prepared in the pgpner anal ogous to Exanple 3B using

57A. Ms mz 215 (MCl). Step 3. Preparation of
{4-[4-(4-Fluoro-benzyl oxy) - benzyl sul fanyl ] - 2- met hyl -
The title compound was prepared in the manner analogous to Example 1F using 578

and 2C. MS m/z 427 (M+1).

5 - Step 4. Preparation of {4-[4-(4-Fluoro-benzyloxy)-benzylsulfanyl]-2-methyl-
phenoxy}-acetic acid (compound 57) |

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

product from Example 57C. mp 154-155 °C; IR (KBr) cm’’: 3050, 2925, 1727, 1495,

1228, 1156; 400 MHz 'H NMR (DMSO-ds): 8 13.00 (br(s), 1H), 7.37-7.48 (m, 2H)

10
6.99-7.22 (m, 6H), 6.80-6.90 (m, 2H), 6.69 (d, 1H, J = 8.5 Hz), 4.98 (s, 2H), 4.61 (s,
2H), 4.00 (s, 2ZH), 2.08 (s, 3H); MS m/z 411 (M—i). Anal. Calc’d for Co3H,1FO4S: C,
66.97; H, 5.13; found: C, 66.64; H, 4.88. '

15

Example 58

Synthesis of J4-[4-(4-Chloro-benzvloxv}-benzvlsulfanvl]— -met_hxl-g_ henoxy}-
acetic acid (compound 58) :

20

58

Step 1. Preparation of {4-[4-(4-Chloro-benzyloxy)-benzylsulfanyl]-2-methyl-

phenoxy}-acetic acid methyl ester (compound 58A)

25



20 phenoxyl -acetic aci-d nethyl ester (conmpound 57C) O |~ - |1~ . 57C WO
03/ 084916 PCT/1803/01121 -147 The title conpound was prepared in the
manner anal ogous to Exanple 1F using 57B and 2C. M5 nt/z 427 (Mtl). 5 Step
4. Prepa fs {4-[4-(4-Fluoro-benzyl oxy)-benzyl sul f anyl met hyl -
phenoxy)“giéeﬁ%éﬁam d (conpound 57) The title conpound was¥’ %@B%"é‘dzl n the
manner anal ogous to Exanple 1 using the product from Exanple 57C. np
154-155 C; IR (KBr) cmi] : 3050, 2925, 1727, 1495, 10 1228, 1156; 400 MHz
"H NVR (DMBSO-d6): S 13.00 (br(s), IH), 7.37-7.48 (m 2H) 6.99-7.22 (m 6H),
6.80-6.90 (m 2H), 6.69 (d, IH J 8.5 Hz) 4.98 (s, 2H), 4.61 (s, 2H),
4.00 (s, 2H), 2.08 (s, 3H); M5 nlz 411 19%4 Anal . Calc'd for C23H21F04S:
C, 66.97; H 5.13; found: C, 66.64; H, 88. 15 Exanpl e 58 Synt hesi s of
(4-f4-(4-Chl oro-benzvl oxy) - benzyl sul fanyl ) - 2- et hyl - phenoxyl - acetic acid
(corrpound 58) 0OH 20 c 58 Step 1. Prepara |on cpf

584

The title compound was prepared in the manner analogous to Example 1F using 1-
5 bromomethyl-4-chloro-benzene and the product from Example 35C. MS m/z 443

(M+1).

Step. 2. Preparation of {4-[4-(4-Chloro»benzyloxy)-benzylsulfanyi-]-Z-methyl- '

phenoxy}-acetic acid (compound 58)

10
The title compound was prepared in the manner analogous to Ex:ample 1 using S8A.
mp 164 °C; IR (KBr) em™: 3062, 1727, 1612, 1493, 1226, 1193{ 400 MHz 'H NMR
(DMSO-ds): 8 12.99 (br(s), 1H), 7.36-7.44 (m, 4H), 7.01-7.17 (1, 4H), 6.81-6.89 (m,
2H), 6.69 (d, 1H, J = 8.5 Hz), 5.01 (s, 2H), 4.61 (s, 2H), 4.00 (s, :2H), 2.08 (s, 3H);

15 MS m/z 427 (M-1). Anal. Calc’d for Cz3Hy ClQ,4S: C, 64.40; H, 4.93; found: C,
64.43; H,4.81.

Example 59
26

Synthesis of 4-[4-(2.5-Dichlore-benz _ﬂoxy)-benzvlsulfam(l]-z-methxl-ghenoxg}-

-acetic acid (compound 59)




phenoxy) -acetic acid nethyl ester (compound 58A) - 25 WD 03/084916 .
PCT/1B03/01121 -148 0 I~ 1/ C58A The title conmpound was prepared in

t he manner anal ogous to Exanple 1F using |- 5 brononethyl -4-chl oro-benzene
and the r(iﬁluct from Exanple 35C. M5 miz 443 (Mrl). Step. 2. Preparation
of {4-[4- Hitoo- benzyl oxy) - benzyl sul fanyl ] - 2- et hyl - pRERAB§3MEMIet i C
acid (conpound 58) 10 The title conpound was prepared in the manner

anal ogous to Exanple 1 using 58A. np 164 C, IR (KBr) cm1: 3062, 1727,
1612, 1493, 1226, 1193} 400 MHz 'H NVR (DWBO-d6): 5 12.99 (br(s), 1H),.
7.36-7.44 (m 4H), 7.01-7.17 (m 4H), 6.81-6.89 (m 214), 6.69 (d, 1 H, J
= 8.5 Hz), 5.01 (s, 2H), 4.61 (s, 2H), 4160 (s, 2H), 2.08 (s, 3H); 15 Ms
mz 427 (M1). Anal. Calc'd for C23H21CY C, 64.40; H, 4.93; found: C,
64.43; H 4.81. Exanple 59 20 Synthesis of . ‘
4-14-(2.5-Di chl oro- benzyl oxy) - benzvl sul fanyl,i - 2- @et hyI nhenoxv} acetic
acid (conpound 59) WD 03/084916 PCT/1 6113 _AlX

59

Step 1. Preparation of {4-[4- (Z,S-Dnchloro-benzyloxy)—benzylsulfanyl] -2-methyi-
5 ‘phenoxy }-acetic acid methyl ester (compound 59A)

59A

10 The title compound was prepared in the manner analogous to Example 1F 'using 2-

bromomethyl-1,4-dichloro-benzene and the product prepared from Example 35C.
m/z 265 (M-211).

Step 2. Preparation of {4-[4-(2,4-Dichlore-benzyloxy)-benzylsulfanyl]-2-methyl-
15 phenoxy }-acetic acid (compound 59)

The title compound was prepared in the manner analogous to flxampie 1 using 59A.
mp 101-103 °C; IR (KBr) cm™: 3077, 1715, 1608, 1496, 1437; 1234; 400 MHz 'H
NMR (DMSO-ds): & 7.37-7.63 (m, 3H), 6.99-7.20 (m, 4H), 6.85—6.94 (m, 2H), 6.63
.20 (d, 1H, J = 8.5 Hz), 5.05 (s, 2H), 4.45 (s, ZH), 3.99 (s, 2H), 2.07 (s, 3H); HPLC: area
| % =97.61, rt. = 5.56 min., A = 214 nm, mobile phase = acetonitrile/water with 0.10%
TFA; MS m/z 461 (M-1). Anal. Calc’d for CosHa0ChO4S: C, 59.62; H, 4.35; found:
C, 58.04; H, 4.26. | |



"-149 H 59 Step 1. Preparation of
. {4-14-(2,5-D chl oro-benzyl oxy) - benzyl sul fanyl ] -2-nmet hyl - 5 phenoxyl -acetic
acid nethyl ester (conpound 59A) 0O 59A 10 The title conpound was prepar ed
in the mRpghzaERIHeIous to Exanple | F using 2-
bromonet hyl - 1, 4-di chl or o- benzene and the product prepared fRCIHBE@IRL e 35C
mz 265 (M211) Step 2. Preparation of
“{4-[4-(2, 4-Di chl or o- benzyl oxy) - benzyl sul fanyl]-2-nmethyl - 15 phenoxy]-acetic
acid (conpound 59) The title conpound was prepared in the manner anal ogous
to Exanple 1 using 59A. np 101-103 C IR (KBr) cm': 3077,1715,1608, 1496,
14371 1234; 400 MHz 1H NWR (DMSO d6): 50_37 7.63 (m 3H), 6.99-7.20 (m
4H), 6.85-6.94 (m 2H), 6.63 20 (d, 1H °} 8.5 Hz), 5.05 (s, 2H), 4.45 (s,
2H), 3.99 (s, 2H), 2.07 (s, 3H); HPLC.. area %= 97.61, r.t..=5.56mn., X
= 214 nm nobile phase = acetonitrile/water with 0.10% TFA;, M5 nlz 461
(M]). Anal. Calc'd for C23H20C1204S: C, 59.62; H, 4.35; found: C, 58.04;
H 4.26. WD 03/084916 PCT/ 1B03/ 01121 Exdhple®@anpl e 60 Synt hesi s of
{2- Met hyl - 4-f 4- (pyri di ne- 2- vl net hoxy) - benzyl sul fanyl | - phenoxv}- 5 acetic
acid (conpound 60) p

Svynthesis of {2-Methvil-4-

5 acetic acid (compound 60)

60

_ Step 1. Preparation of {2-Methyl-4-[4-(pyridine-2 -ylmethoxy)-benzylsulfanyl]-
10 ' phenoxy }-acetic acid methyl ester (compound 60A)

sl

60A

N

15 The title compound was prepared in the manner analogous to Example 1F using 2-
bromomethyl-pyridine hydrochioride and the product prepared from Example 35C.,
- MS m/z 410 (M+1).

Step 2. Preparation of {2-Methyl-4-[4-(pyridine-2-yImethoxy)-benzylsulfanyl}-
20 phenoxy}-acetic acid (compound 60)

‘The titie compound was prepared jn the manner analogous to Example 1 using 60A.
‘mp 150 °C; IR (KBr) cm™: 2917, 1723, 1605, 1511, 1490, 1217; 400 MHz '"H NMR
(DMSO-de): 6 12.95 (brs, 1H), 8.49-8.55 (s, 1H), 7.73-7.81 (m, 1H), 7.40-7.48 (m,



f

60 Step 1. Preparation of

{2-Met hyl -4-[4-(pyridine-2-yl net hoxy) - benzyl sul fanyl]- 10 phenoxy}-acetic
acid methyl ester (conmpound 60A) 0O 60A 15 The title conpound was prepared
in the dJ " n@lsogous to Exanple IF using 2- brononethyl -pyridi ne '
hydr ochl ori de the product prepared from Exanpl e 35C. RE/WBLI911210
(M+]). Step 2. Preparation of ‘

{2-Met hyl - 4-[4- (pyridi ne-2-yl met hoxy) - benzyl sul fanyl]- 20 phenoxy}-acetic
acid (conpound 60) The title compound was pr epar ed in the manner anal ogous
to Exanple 1 using 60A. np 150 C IR (KBr) cm': 2917, 1723, 1605, 1511,
1490, 1217; 400 Mz 1H NV\R (DVMSO-do): 8 12.95 (brs, 1H) 8.49-8.55 (s,
IH), 7.73-7.81 (m IH, 7.40-7.48 (m WO 981084916 PCT/1603/111121 -151
1H, 7.24-7.33 (m 1H), 7.00-7.19 (m 4H), 6.83-6.93 (m 2H) 6. 69 (d 1H,

Srea it o5 atHp 728738 [y ity S00T 10 b B5 6 S eZI%h (208 {5y 3L e

acetonitril e/ WvHEEK.08 18% PR Hpﬁ@a f
Co2HRINOIS: C 66 8D ([DH, 4824 “H)ii@ﬁ ?%Ibﬁgﬁ ¢ Mhé) 66, _125“‘”‘@‘5’?“'@884

3.44. Exanple 81 9§0n19yﬁ{=h%15,4 rgn,aﬁobﬂe phase = acetonitrile/water with 0.10% TFA; MS m/z

benzul sul f anvi IO A cele LRt B RO %ﬁﬁ%ﬁx%%w 354 found: C,

3 - 66.12; H, 5.09; N, 3.44.

Example 61

10 Synthesis of {S-Chloro-2—methvl-4-[4:{4-triﬂuoromethxl-beng_{lox;g]-

. benzylsulfanyl]-phenoxy}-acetic acid (compound 61)

61

15 Step 1. Preparation of {S—Chloro-z-methyl-4-[4-(4-triﬂuoromethyl-benzyloxy)-
. benzyl-sulfanyl]-phenoxy}-acetic acid methyl ester (compound 61A) '

61A

20 _
The title compound was prepared in the manner analogous to fExample 1F using 14B
and 20C. MS m/z 265 (M-245).



61 15 Step 1. Preparation of {5-Chl or o- 2- met hyl
. 4-[4-(4-trifluoronethyl-benzyl oxy)- benzyl-sulfanyl]-phenoxy}-acetic acid

nmet hyl ester (conpound 61A) 0 F3 61A 20 The title conpound was prepared
le |F using 14B and 20C. Ms ink 265 T

.in the man gous to, Exanp
(M 245). V\%q%%?z@la PCT/ 1603/ 01121 -152 Step 2. Prepar at PEWVIBI3/1121

{5-Chloro-2-nethyl-4-[4-(4-trifluoronetliyl-benzyl oxy)-

“benzyl - sul fanyl ] - phenoxy) - acetic add (conpound 61) The title conpound was
prepared in the manner anal ogous to Exanple 1 using 61A. 5 np 142-143 C
IR (KBr) cm': 3074,1747,1321,1234, 1175, 1124; 400 MHz 1H NWR (DVSO.d6):
13.01 (br(s), IH, 7.67- 7.73 (m 2H), 757-7 64 (m 211), 7.16- 7.25 (m
4H), 6.87-6.95 (m 4H), 5.15 (s, 2H), 4. 691f‘s 2H), 4.07 (s, 211), 2.07 (s,
3H); MS ni/z 495 (Ml) Anal . Calc'd for C24H20CI F304S: C, 58.0ii; H,

?7()?4 Eguzdu (C:: hPEPs blzrrff li‘raotidyooqt{en P sﬁ%ﬁﬂ?’?’% [ﬁ?ﬁﬂﬁmww iyl bfgzyéggs[)

acid (conpound bezyd-shifanyl]-phenoxy}-acetic acid (compound 61)

The title compound was prepared in the manner analogous to Example 1 using 61-A..
5 mp 142-143 °C; IR (KBr) cm™: 3074, 1747, 1321, 1234, 1175, 1124; 400 MHz 'H
NMR (DMSO-dg): 8 13.01 (br(s), 1H), 7.67-7.73 (m, 2H), 7.57—7.6;1 (m, 2H), 7.16-
7.25 (m, 4H), 6.87-6.95 (m, 4H), 5.15 (s, 2H), 4.69 (s, 2H), 4.07 (s, 2H), 2.07 (s, 3H);
MS m/z 495 (M-1). Anal. Calc’d for Cz4Hp0CIF;048: C, 58.01; H, 4.06: foundl: C,
57.73; H, 4.06.
10

Examplelﬁz

Synthesis of {7-[4-(2 d-Dichloro-benzyloxy)-benzvisulfanyl}-indan-4-ylexy}-

" 15 acetic acid (compound 62)

62

Step 1. Preparation of {7-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl)-indan-4-
20 yloxy}-acetic acid methyl ester (compound 62A)

(L7

R

62A



f

’ .

v C 62 Step 1. Preparation of
{7-[4- (2, 4-Di chl or o- benzyl oxy) - benzyl sul fanyl ] -i ndan-4 20 yl oxy}-acetic
ester (conmpound 62A) O / CI | 62A WO 03/084916 PCT/1B03/01121
wé bSo 2ﬁg{gpound was prepared in the manner anal ogous to Exanple |F
usi ng 12C and chl oronet hyl - (2, 4-di chl or o- benzyl oxy- benzB6®)Bisfoepar ed

from 4- hydroxynet hyl - phenol and 1-chl oronet hyl -2, 4-di chl or o- benzene in the

acid net hyl
-153 The t

manner anal agous to Exanples 14A and 14B. M5 niz 503 (M+l). 5 Step 2.
Preparation of {7-[4-(2,4-D chl oro-benzyl oxy)-benzyl sul fanyl ] -i ndan- 4-

yl oxy}-acetic acid (conpound 62) The title conpound was prepared in the

manner anal ogous to Exanple | using 62A. 15
3089, 1734, 1512, 1473, 1295, 1234; 400 MHz' H**NMR (DI\/ISO dé): S 13. 11 (br(s),

1H), 7.40-7.71 (m 3H), 6.88-7.19 (m 5H), 6.58 1H J = 8.5 Hz),
(s, 2H), 4. 611ﬁ§tltlgwmpc§.m%6,v=(s§)r

2H, J = 7.4 Hz) 91 {( pent et ef‘w""ﬂé‘ Z{}Za‘{"gsc/%!ﬁ ﬂto‘i%na plegi‘é;m%l?cw (t,

C25H2C1204S: &nd f&shl;@s)memyl4253d:chlomrh¢nzﬁpxﬁacrasue) lfirepdred froni & Exanpl e 63

10

15

- 20

25

hydroxymethyl-phenol and 1-chloromethy}-2,4-dichloro-benzene in the manner
analagous to Examples 14A and 14B. MS m/z 503 (M+1).

Step 2. Preparation of {7-[4-(2,4-Dichloro-benzyloxy)-benzylsulfanyl}-indan-4-
jrloxy}-acetic acid (compound 62)

The title compound was prepared in the manner analogous to Example 1 using 62A.

© mp 149-150 °C; IR (KBr) cm™: 3089, 1734, 1512, 1473, 1295, 1234; 400 MHz 'H

NMR (DMSO-dq): & 13.11 (br(s), 1H), 7.40-7.71 (m, 3H), 6.88-7.19 (m, 5H), 6.58
(d, 1H, J= 8.5 Hz), 5.07 (s, 2H), 4.61 (s, 2H), 3.96 (s, 2H), 2.77 (t, 2H, t, ] = 7.4 Hz),

| 2.69 (t, 2H, I = 7.4 Hz), 1.91 (pentet, 2H); MS m/z 487 (M-1). Anal. Calc’d for

CasH2CLO4S: C, 61.35; H, 4.53; found: C, 60.95; H, 4.41.

Example 63

Synthesis of { 7-f4-(4-Triﬂuoromethvl-benzvloxv)-benzylsul:i‘anv]]:indan4-
yloxy}-acetic acid (compound 63)

& J
e oA

63

Step 1. Preparation of {7-{4-(4-Trifluoromethyl-benzyioxy)-benzylsulfan){l]—

‘indan-4-yloxy}-acetic acid methyl ester (compound 63A)

O np 149-150 C, IR (KBr) cm1:

5. 07



Synthesis of f7-f4-(4-Trifluoromethvl-benzyloxv)-benzyl sul fanvll-indan4- 20
yl oxyl -acetic acid (conmpound 63) 0 H F3C 63 Step 1. Preparatl on off
7-f4-(4-Trifluorometbyl -benzyl oxy) - benzyl sul fanyl]- 25

i ndan- 4- wy tic acid nethyl ester (conmpound 63A) WD 03/ 084916
PCT/ 1803/ 0?)16.%&1)8@-@?54 0 I\~ F3'63A The title conpound wa&TAPEHAHEY in the
manner anal ogous to Exanple 1F using 14B 5 and 12C. M5 nilz 265 (M 237).
Step 2. Preparation of {7-[4-(4-Trifluoronethyl-benzyl oxy)-benzyl sul fanyl ] -
i ndan-4-yl oxy}-acetic acid (conpound 63) 10 The title conpound was prepared
in the manner anal ogous to! Exanple 1 usi ng 63A. np 145 C IR (KBr) cm-1: -
- 2968, 1740, 1510, 1325,1248, 1 ] 10; 400 MHz 'H NVR (DVMSO-d6): S 12.99
(br(s),1H), 7.66-7.75 (m 2H), 7.55-7.65 (W*2H); 7.01-7.15 (m 3H
6.83-6.90 (m 2H), 6.56 (d, IH J = 8.5 Hz), 5.14 (s, 2H), 4.60 (s, 2H,
3.93 (s, 2H), 2.74 (t, 2H t, J =7.6 H), 2.65 (tg 2H J = 7.4 Hz), 1.87
(pentet, 2H); Ms mz 15 487 (M1). Anal. Calc’ fr C26H23F3O4S. C, 63.92;
H 4.75; found: C, 63.95; H 4.65. Exanpl e 64 :

.
i

The title compound was prepared in the manner analogous to Example 1F using 14B
5 and 12C. MS m/z 265 (M-237). :

Step 2. Preparation of {7-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl}-
indan-4-yloxy}-acetic acid (compound 63)

10 The title compound was prepared in the manner analogous to! Example 1 using 63A.
mp 145 °C; IR (KBr) cm™: 2968, 1740, 1510, 1325, 1248, liIO; 400 MHz 'H NMR
(DMSO—df,):S 12.99 (bx(s), 1H), 7.66-7.75 (m, 2H), 7.55-7.65 (m, 2H); 7.01-7.15 (m,
3H) 6.83-6.90 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 5.14 (s, 2H), 4.60 (s, 2H), 3.93 (s,
2H), 2.74 (1, 2H, 1, = 7.6 Hz}, 2.65 (1, 2H, J = 7.4 Hz), 1.87 (pentet, 2H); MS m/z

15 487 (M-1). Anal. Calc'd for CoHizsF504S: C, 63.92; H, 4.75; found: C, 63.95; H,
4.65.

Example 64

20




20 Synt hesi s of
- (5-Methyl -7-f4-(4-tri fI uor onet hyl - benzvl oxy) - benzyl sul fanyl | -
i ndan- 4-vl oxy}-acetic acid (conmpound 64) H F3 64 WO 03/084916

PCT/ 18113/\Q&b3hss01455 Step 1. Preparation of T

{5-Methyl -7-[4-(4-trifluoronethyl-benzyl oay) - PCT/IBO3/01121
benzyl sul fanyl ] -i ndan-4-yl oxy}-acetic acid nethyl ester (conmpound 64A) O
|~ 5 F ~ s 64A The title conpound was prepared in the manner anal ogous to

Exanpl e I F using 14B and (7-nercapto-5-nethyl-indan-4-yloxy)-acetic acid
met hyl ester, which was 10 prepared in a sinmlar manner as described for’
Exanple 12C. M5 mz 265 (M251). Step 2. Preparation of

. {5-Methyl-7-[4-(4-trifluoronethyl-benzyl 6Xy) -

benzyl sul f anyl ] -i ndan- 4-yl oxy}-acetic acid (conmpound 64) 15 The title
conpound was prepared in the manner anal ogous to Exanple | using 64A. np
. 165-167 C, 1R (KBr) cni]: 3039, 1707, 1510, 1329, 1163, 1112; 400 MHz 1H
NVR ( DMSO- d?) : Step 12 Pepiriation pf {5iMethyl-768-(3-trflurometi)benZylofy)? . Gﬁl) (m 2H);
7.11- 7.19 (m, 21 6.94. (,s, , AH), .6.85-6.91 (m 2 5.15 (s, , 4.40
(s, 2H), 3.99 *-‘-5',231’1)2E‘{?’ff?l"z'.{’éﬁ-“(ﬁgmﬂﬁfetac @*3W$Mf§‘tgz(°8§'l{°mdfﬁﬁ )= 7.4
Hz), 2.13 (s, 3H), .1.86 (pentet, 211); M5 20 nfz 501 (M1). Anal. Calc'd
for C27H25F304S: C, 64.53; H, 5.01; found: C 64.%;; H,

64A

The titie compound was prepared in the manner analogous to Example IF using 14B
and (7-mercapto-5-methyl-indan-4-yloxy)-acetic acid methyl ester, which was

.10 prepared in a similar manner as described for Example 12C, MS m/z 265 ‘(M-ZSI).

Step 2. Preparation of {S-Methyl-7-[4-(4-triﬂuoromethyl—benzyloxy)-
benzylsulfanyll-indan-4-yloxy}-acetic acid (compound 64)

15 The title compound was prepared in the manner analogous to Example 1 using 64A.
- mp 165-167 °C; IR (KBr) cm™: 3039, 1707, 1510, 1329, 1163, 1112; 400 MHz 'H
NMR (DMSO-de): 6 12.81 (br(s), 1H), 7.66-7.74 (m, 2H), 7.56-7.64 (m, 2H); 7.11-
7.19 (m, 2H), 6.94 (s, 1H), 6.85-6.91 (m, 2H), 5.15 (s, ZH), 4.40 (s, 2H), 3.99 (s, 2k,
2.81 (t,2H,J=7.4 Hz), 2.59 (t, 2H, J = 7.4 Hz), 2.13 (s, 3H), il .86 (pentet, 2H); MS
20 m/z 501 (M-1). Anal. Calc’d for C37H2sF304S: C, 64.53; H, 5. 01; found: C, 64.33; H,
4.82,



4.82. WD 113/084916 PCT/1803/01121 -156 Exanple 65 Synthesis of .
{7-14-(4-Fl-uoronet hyl - benzyl oxv) - benzyl sul fanyl | -i ndan-4-vl oxyl- 5 acetic
acid (conpound 65 OH 1i 65 Step 1. Preparation of "
17-[ 4- (4wBlaesoret hyl - benzyl oxy) - benzyl sul f anyl ] -i ndan- ItC#mebMxig) - acetic
acid nethyl ester (conpound 65A) O FO 65A 15 The title conpound was
prepared in the manner anal ogous to Exanple |IF using 12C and

4-chl or onet hyl - (4-fl uor o- benzyl oxy- benzene), prepared from 4-hydroxymnet hyl -
phenol and | -brononethyl -4-fluoro-benzene in a manner anal agous to
Exanpl es 14A and 14B. M5 nfz 453 (M+l). 20 Step 2. Preparation of
{7-]4-(4-Fl uoronet hyl - benzyl oxy) - benzyl st¥d-anyl ] -i ndan- 4-yl oxy)-acetic
acid (conpound 65) The title conmpound was prepared in the nanner anal ogous

to Exanple | using 65A. : 3117, 3028, 1731, 1512, 1471, 1231; 400 Mz 'H
np 153-155 C, IR (KBr) cm1 WO 03/084916 PCT/1B03/01121 -157
Example 65

Synthesis of {7-[4-(4-Fluoromethyl-benzyloxv)-benzvisultanyll-indan-4-yloxy}-

5 acetic acid {(compound 65)

65

Step 1. Preparation of {7-[4-(4-Fluoromethyl-benzyloxy)-benzylsulfanyl]-indan-
10 4-yloxy}-acetic acid methyl ester (compound 65A) | '

65A

15 The title compound was prepared in the manner analogous {0 Example 1F using 12C
and 4-chloromethyl-(4-fluoro-benzyloxy-benzene), prepared from 4-hydroxymethyl-
phenol and 1-bromomethyl-4-fluoro-benzene in a manner analagous to Examples

14A and 14B. MS m/z 453 (M+1).

20 Step 2. Preparation of {7-[4-(4-Fluoromethyl-benzyloxy)-benzylsulfanyl}-indan-
4-yloxy}-acetic acid (compound 65)

"The title compound was prepared in the manner analogous to Example 1 using 65A.

mp 153-155 °C; IR (KBr)cm™: 3117, 3028, 1731, 1512, 147}, 1231; 400 MHz 'H



-NVMR (DVBO-d5): 812.94 (br(s); 1H), 7.39-7.47 (m ZFD 7.01-7.20 (m 5H)
6.82- 6.89 (m 2H) 6.56 (d, IH J = 8.4 ) 4.99 (s, 2H), 4.61 (s, 2H)
3.94 (s, 2H), 2.75 (t, 2H, J =7.5 Hz), 2.67 (t, 2H J =7.5 Hz), 1.89
(pent etywodddogedf® Mz 437 (M1). Anal. Calc'd for C25112%FM9s/0132168.48; H
5.29; found: C, 68.24; H 5.15. 5 Exanple 66 Synthesis of {7-(4-(2

4-Di fl uor o- benzyl oxy) - benzvl sul fanyl | -i ndan- 4-vl oxvl -acetic 10 acid
(conpound 66) O H I, I\ , 66 Step 1. Preparation of

{7-14-(2,4-D fluoro-benzyl oxy) - benzyl sul fanyl ] -i ndan-4- 15 yl oxy}-acetic
acid nmethyl ester (compound 66A) 0 F 66A 20 The title conmpound was
prepared in the manner anal ogous to Exagg%e | F using 12C and

4- chl or onet hyl - (2, 4-di fl uor o- benzyl oxy- zene) prepared from 4-

hydr oxynet hyl - phenol and | -brononet hyl -2, 4-di f| uor o- benzene in the manner

LR SEREN S T I L AP e PN E
(r-la-(2.4. 0 hg%%ﬁ?@ag (@14) 7 D7tk SbS Bnl), alerdarE; 3 P i ARPS e aci d
2H, J = 7.5 Hz), 2.67 (t, 2H, J = 7.5 Hz), 1.89 (pentet, 2H); MS m/z 437 (M-1). Anal.

Calc’d for C2sH23FO.S: C, 68.48; H, 5.29; found: C, 68.24; H, 5.15.

Example 66

Svnthesis of §7-[4-(2.4-Difluero-benzyloxy)-benzylsulfanvll-indan-d4-vloxyl-acetic

10 acid (compound 66)

Step 1. Preparation of {7-14-(2,4-Difluoro-benzyloxy)-benzylsulfanyi}-indan-4-
15 yloxy}-acetic acid methyl ester (compound 66A)

66A

' - 1
20 The title compound was prepared in the manner analogous to Example 1F using 12C
and 4-chloromethyl-(2,4-difluoro-benzyloxy-benzene) prepared from 4-
hydroxymethyl-phenol and 1-bromomethyl-2,4-difluoro-benzene in the manner

analagous to Examples 14A and 14B. MS m/z 471 (M+1).



The t|tIe corrpound was prepared in the manner anal ogous to Exanple.l usi ng
66A. 5 np 158-160 C, IR (KBr) cms: 3065, 3043, 1751, 1510, 1433, 1239; 400
M—Iz 1H NWR (DMSO-d6): S 12.94 (br(s), 1H, 7.51-7.61 (m IH, 741-7.30 (m

7. %037(,8}§16 m 4H) 6.83-6.92 (m 2H), 6.57 (d, | H pédrAB@ntiz), 5.01
(s 2H) (s, 2H, 3.94 (s, 2H), 2.76 (t, 2H, J = 7.4 Hz), 2.68 (t,
2H, J = 7. 4 Hz) 1.90 (pentet, 2H; M5 mz 455 (M1). Anal. Calc'd for
025H22F2048: C, 65.78; H 4.86; found: C, 65.58; H 10 4.83. Example 67 15
Synt hesi s o ,
of {7-f4-(4-tert-Butyl - benzyl oxy) - benzvl sul fanyl | -i ndan- 4-vl oxv}-acetic
acid onpound 67) 0 M 67 20 Step 1. Prepfsrgti on of '
{7-[4-(4-tert-Butyl -benzyl oxy) - benzyl sul Tanyl ]-i ndan-4- yl oxy}-acetic acid
nmet hyl ester (conmpound 67A) WO 03/084916 PCT/1B03/01121 -159 0 \ |, 67A
5Thetit|e 4 ,@PL% AP ndmd.e | F
using 12C an E‘}i rome tn?{:}??ﬁgﬂ% é?y'gﬁrglﬁ?@benzy oxeggenzege) prepared
from4- hydrgr)my&-tdcyhephdl(mmamdﬁﬁrononet hyl -4-tert-butyl -benzene in the
manner  anal agous to Exanples 14A and 14B. mz 491(Mtl). 10 Step 2.

Preparation of {7-[4-(4-tert-Butyl-benzyl oxy)-benzyl sul fanyl]-indan-4-
yl oxy}-aceti quagtie compomiwes prépared in the manner analogous to Example 1 using 66A.

5 mp 158-160 °C; IR (KBr) cm™: 3065, 3043, 1751, 1510, 1433, 1239; 400 MHz 'H
NMR (DMSO-ds): § 12.94 (br(s), 1H), 7.51-7.61 (m, 1H), 7.21-7.30 (m, 1H); 7.01-
7.16 (m, 4H) 6.83-6.92 (m, 2H), 6.57 (d, 1H, ] = 8.5 Hz), 5. 01 (s, 2H), 4.61 (s, 28,
3.94 (s, 2H), 2.76 (1, 2H, T = 7.4 Hz), 2.68 (t, 2H, ] = 7.4 Hz), 1.90 (pemtet, 2H); MS
miz 455 (M-1). Anal. Calc’d for CosHpFo048: C, 65.78; H, 4.86; found: C, 65.58; H,

10 4.83,
Example 67

15 Svnthesis of {7-[4-(4-tert-Butyl-benzyloxy)-benzvisulfanyi]-indan-4-viexy}-acetic

acid (componng 67)

67

20 Step 1. Preparation of {7-[4-(4-tert-Butyl-bénzyloxy -benzylsulfanyl]-indan-4-
yloxy}-acetic acid methyl ester (compound 67A)



The title conpound was prepared in the manner anal ogous to Exanple 1 using
67A. np 152-153.C, IR (KBr) cm': 3134,3032,1745,1708, 1473, 1228; 400 Mz
1H 15 NWR (DMSO-d6): 8 12.94 (br(s),1H), 7.25-7.39 (m 411), 7.01-7.14 (m
-3H) 6. 80w Bgidty 2H), 6.57 (d, 1H, J = 8.5 Hz), 4.97 (s, (%Hkmy 5 1 (s

oH), 3.93 (s, 2H), 2.75 (t, 2H J = 7.5 Hz), 2.67 (t, 28 1FPUGIAT

1.89 (pentet, 2H), 1.22 (s, 9H); MsS nlz 475 (M1l). Anal. Calc d for
C29H3204S: C, 73.08; H 6.77; found: C, 72.97; H 6.84. 20 Exanple 68

Synt hesi s of
{7-14- (4- Met hoxy- benzyl oxy) - benzvl sul fanyl | -i ndan- 4-yl oxv}-acetic acid
(conpound 68) WD 03/084916 PCT/1B03/011lgh -160 - I~ ~oH 1i 68 Step 1.

Preparation of {7-[4-(4-Methoxy-benzyl oxy)-benzyl sul fanyl]-indan4- 5

yl oxy}-acetic acid methyl ester (conpound 68A) | 68A 10 The title conpound
was prepared in the manner anal ogous to Exanple 1F using 12C and

4- chl oronet hyl - (4- met hoxy- benzyl oxy- benzene) pr egar ed from 4-

hydr oxynet hyl - phenol and |- br onomnet hyl - 4- met hq benzene in the manner

anal agous to Exanples 14A and 14B. M5 mz @ ¥). 15 Step-') Preparation
of {7-[4-(4-Methoxy-benzyl oxy) - benzyl T8 i ndan-4- yl oxy}-acetic acid
(conpound- 68)

67A

5 The title compound was prepared in the manner analogous to Example 1F using 12C
and 4-chloromethyl-(4-tert-butyl-benzyloxy-benzene) prepared from 4- |
hydroxymethyl-phenol and 1-bromomethyl-4-tert-butyi-benzene in the manner
analagous to Examples 14A and 14B. m/z 491 (M+1).

10 Step 2. Preparation of {7-[4-(4-tert-Butyl-benzyloxy)-benzylsulfanyll-indan-4-
yloxy}-acetic acid (compound 67) ' :

The title compound was prepared in the manner analogous to Example 1 using 67A.
mp 152-153 °C; IR (KBr) cm™': 3134, 3032, 1745, 1708, 1473, 1228; 400 MHz 'H
15 NMR (DMSO-dg): 6 12.94 (br(s), 1H), 7.25-7.39 (m, 4H), 7.01-7.14 (m, 3H) 6.80-
' 6.89 (m, 2H), 6.57 (d, 1H, J = 8.5 Hz), 4.97 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2H), 2.75 (1,
2H, ) = 7.5 Hz), 2.67 (t, 2H, Y= 7.5 Hz), 1.89 (pentet, 2H), 1.22 (s, 9H); MS m/z 475
(M-1). Anal. Calc’d for CpoH3,0,8: C, 73.08; H, 6.77; found: C, 72.97; H, 6.84.

20
Example 68

* Synthesis of {7-[4- (4-Meth01v~benzv]oxy) benzvlsulfanyl]-nndan--Q-xloﬂ[-acen
acid (compound 68 i



The title conmpound was prepared in the manner anal ogous to E Ixanple 1
using 68A. np 183-185 C. IR (KBr) cni': 3015, 2588, 1742,1716,,1514, 11243; 400
MAz'H 20 LIMR (DVMSO-d6): S 12.97 (br(s), | H, 7.26-7.34 (m 2H), 7.06
7.13 (m wWbnsbs@d4s(d, | H J = 8-5 Hz), 6.80-6.92 (m 4H) 5863415 1 H'J
= 8.5 Hz), 4.92 (s, 2H), 4.60 (s, 2H), 3.93 (s, 2H), 9"‘?‘3‘ 1215 75
(t, 2H, J =7.3 Hz), 2.67 (t, 2H, J =73 Hz), 1.89 (pentet 2H); MBS mz
449 (M1). Anal. Calc'd for C26H26(6S: C, 69.31; H, 5.82; found: C, 69.00;
H 5.74. WD 03/084916 PCT/1B03/01121 -161 Exanple 69 Synthesis of :

[ 7- (4- Benzyl oxy- benzyl sul fanyl ) -i ndan- 4-yl oxyl -acetic acid (conpound 69) O
H \ I~569 Step 1. Preparation -160-

of [ 7- (4- Benzyl oxy- benzyl sul fanyl ) -i ndan- LP yl oxy] -acetic acid nmethyl ester
(conpound 69A) 10 0 1~1 69A The title conpound was prepared i n the manner
anal ogous to Exanple IF using 12C 15 and | 0

- benzyl oxy- 4- chl or onet hyl - benzene prepared f#sg Aibudroxyrret hyI - phenol and
4- br onorret hyl - benzene in the manner an 5.Q Q. Exanpl es 14A and 14113. MS
7

68"~

Step 1. Preparation of {7-[4-(4-Methoxy-benzyloxy)-benzylsulfanyl}-indan—4-
5 . yloxy}-acetic acid methyl ester (compound 684) '

68A

© 10 Tﬁe title compound was prepared in the manner analogous to Example 1F using 12C
and 4-chloromethyl-(4-methoxy-benzyloxy-benzene) prepared from 4- |
hydroxymethyl-phenol and 1-bromomethyl-4-methoxy-benzene in the manner
analagous to Examples 14A and 14B. MS m/z 465 (M+1).

15 Step 2. Preparation of {7-[4-(4-Methoxy-bénzyloxy)-benzylsulfanyl]-indan-4-
yloxy}-acetic acid (compound 68)

The title compound was prepared in the manner analogous to E:‘tample 1 using 68A.,
_ mp 183-185 °C; IR (KBr) cm™: 3015, 2588, 1742, 1716, 1514,11243; 400 MHz 'H
20 NMR (DMSO-dg): 6 12.97 (br(s), 1H), 7.26-7.34 (m, 2H), 7.06}-7.13 {m, 2H) 7.04 (4,
1H, J = 8.5 Hz), 6.80-6.92 (m, 4H), 6.56 (d, 1H, J = 8.5 Hz), 4.92 (s, 2H), 4.60 (s,
2H), 3.93 (s, 2H), 3.69 (s, 3H), 2.75 (¢, 2H, T = 7.3 Hz), 2.67 (t, 2H, J =73 Hz), 1.89
(pentet, 2ZH); MS m/z 449 (M-1). Anal. Calc'd for Ca6H25058: C, 69.31; H, 5.82;
found: C, 69.00; H, 5.74. | |




mz 435 (M+l). Step 2. Preparation of

[ 7- (4- Benzyl oxy- benzyl sul fanyi) -i ndan- 4-yl oxy] acetic 20 add (conpound 69)
The title conpound was prepared in the nmanner anal ogous to Exanple 1 usi ng
69A. nmp wéhskdine | R (KBr) cm': 3066, 2584, 1742, 1511, 123li lemg%lz H NMVR
(DVBO-d6): 5 12.94 (br(s), 1H), 7.21-7.44 (m 5H), 6.99-7.5%

6.80-6.90 (m WO 03/084916 PCT/1B113 /0 1 1 2 1 -162 2H), 6.56 (d, 1H, J =
8.3 Hz), 5.01 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2H), 2.75 (t, 2H, J = 7.3
Hz), 2.67 (t, 2H J =7.3 Hz), 1.89 (pentet, 2H; MS mz 419 (M1). Anal.
Calc'd for C2$H2404S: C, 71.40; H, 5.75; found: C, 71.46; H, 5.75. 5
Exanpl e 70 Synt hesi s of 1-

{7-14- (4-Chl oro- benzyl oxy) - benzvl suI f anvl F-i ndan4- vl oxvl -acetic acid
(conpound 70) 0 1~CH 10 C1 70 Step 1. Preparation of
{7-[4-(4-Ch)oro-benzyl oxy) - benzyl sul f@m},]pjégyjaM yl oxy) acetic acid

nmet hyl ester (conpound 70A) 15 p t~ C1 \

Synthesis of [7-(4-Benzyloxy-behlesulfanxl)-indan-4-vloxv]-acetic acid

(compound 69)

5 "
69
Step 1. Preparation of {'7-(4-Behzyloxy-benzylsulfanyl)-indan-4-yloxy]-acetic :
acid methyl ester (compound 69A)
10 |
69A
The title compound was prepared in the manner analogous to Example 1F using 12C
15 and 1-benzyloxy-4-chloromethyl-benzene prepared from 4-hydroxymethyl-phenol

and 4-bromomethyl-benzene in the manner analagous to Examiﬁes 14A and 148B. MS

m/z 435 (M-+1).

Step 2. Preparation of [7-(4-Benzyloxy-benzylsulfanyl)-indan-4-yloxy}-acetic
20 acid (compound 69)

The title compound was prepared in the manner analogous to Example 1 using 69A.
mp 145-147 °C; IR (KBr) cm™: 3066, 2584, 1742, 1511, 1234; 400 MHz '"H NMR
(DMSO-ds): 6 12.94 (br(s), 1H), 7.21-7.44 (m, 5H), 6.99-7.15 (m, 3H) 6.80-6.90 (m,




70A The title conpound was prepared in the nmanner anal ogous to Exanple 1F
using 12C 20 and 1-(4-chl oro-benzyl oxy)-4-chl oronet hyl benzene prepared
from 1 -brononet hyl. . 4-chl oro- benzene and 4- hydroxynet hyl - phenol in the,
manner a o Exanples 14A and 14B. M5 ink 469 (M+l). WO 03/084916
PCT/IBOS%?%!%!}EGS Step 4. Preparation of ')CT”B":‘"’””
{7-]4-(4-Chl oro-benzyl o) L) - benzyl sul fanyl)-i ndan-4- yl oxy)-acetic acid
(conpound 70) The title conmpound was prepared in the nanner anal ogous to
Exanple | using 70A. 5 nmp 170-172 C, JR (KBr) cm: 3054, 25.77, 1731, .
1710, 1471, 1234; 400 MHz 'H NWR (DMSO-d6): S 12.95 (br(s), 1H), 7.39 (s, :
4H), 6.99-7.25 (m 3H), 6.79-6.97 (m 211), 6.56 (d, IH J = 8.4 Hz), 5.01
(s, 211), 4.60 (s, "211), 3.93 (s, 211), 2% (t, 2H, J = 7.4 Hz), 2.66 (t,
211, J = 7.4 Hz), 1.88 (pentet, 211); MS mz 453 (M1). Anal. Calc'd for C
sH23CQ A4S: C, 66.00; H, }% 10; found; C, 65.95;11, 14.97. 10 Exanple 71
Synthesi s of {2H) 8-64d51HIhE3HR 620k (8 3R) )L 6Ib 21193 ndH). 2 dB?FBIA oxv) -
15 acetic aci RPN )y 1, rad i 1iT% ’
{7-14-(2,5-Di SIH glrgo'-"beng'y”%%’gy_?z'gg{nzg’y"gjﬁ}gn?I@’ﬁﬁgé’ﬂ%ﬁ;@?ﬁbﬁi} L g%‘é:tq C

aci d nmet hyl edoreCzsthdMW50Gndl .24 AH, 5075; Tdund: C, 71.46; H, 5.75. .

Example 70

Synthesis of {7-[4-(4-Chloro-benzyloxy)-benzvisulfanvi |-indan-4-vl¢:)xv};acetic
acid (compound 70

10

70

Step 1. Preparation of {7-[4-(4-Chloro-benzyloxy)-benzylsulfanyl])-indan-4-
- yloxy}-acetic acid methyl ester (compound 70A)
15

SBAL,

70A

Cl©/\o

The title compound was prepared in the manner analogous to Example IF using 12C

20 and 1-(4-chloro-benzyloxy)-4-chloromethyl benzene prepared from 1-bromomethyl-
4-chloro-benzene and 4-hydroxymethyl-phenol in the manner analagous to Examples
14A and 14B. MS m/z 469 (M+1).



WO 03/ 084916 PCT/1B03/01121 -164 The title conpound was prepared in the
manner anal ogous to Exanple |IF using 12C and
-1,4-Di chI or o- 2- (4- chl or onet hyl - phenoxynet hyl ) - benzene prepared from 1, 4-
d| chl Or Opy h}Enggrret hyl - benzene and 4- hydroxynet hyl - phenol in the manner 5
anal agous % | es 14A and 14B. M5 nh 265 (M 237). SteBCHIBBO&RAration
of {7-[4-(2,5-Di chI or o- benzyl oxy) - benzyl sul fanyl ] -i ndan- 4- yl oxy}-acetic
acid (conpound 71) 10 The title conpound was prepared in the manner
anal ogous to Exanple | using 71A. np 158-160 C, JR (KBr) cm': 3070, 2573,
1747, 1716, 1236, 1106; 400 MHz 'H NWR (DWVBO-d6): 612.95 (br(s), IH),
7.57-7.62 (m 1H) 7.47-7.53 (m 1H), 7.3&+ 7.45 (m 1H), 7.08-7.16 (m 2H),
7.04 (d, IH J =8.5 Hz), 6.85-6.92 (m , 6.56 (d, IH J =8.5 Hz),
5.06 (s, 2H), 4.61 (s, 2H), 3.94 (s, 21), 2.75 (t, 2H, J = 7.3 Hz), 2.67
15 (t, 2H, J Siep 43 PR arﬂtuﬁ%i‘ £ e -Berd $idulf: L. Calc'd
for 025H22C1204é %]1 ({ﬂgng m?%ﬁ%dgiy&ﬂ%l Zgl %ﬂﬂ}mdexarrpl e 72
20 Synt hesi s ﬂ@xy}-acetnc ac:d (compound 70) '
{7-14- (3, 4-Di chl or o- benzvl oxy) - benzyl sul fanyl | -i ndan- 4-vl oxv) - acetic aci d
(compound 72) Ol H C1 72 25 WD 03/084916 PCT/I1B03/01121 -165

The title compound was prepared in the manner analogous to Example 1 using 70A.

5. - mp170-172°C; IR (KBr) cm™: 3054, 25.77, 1731, 1710, 1471, 1234; 400 MHz 'H
NMR (DMSO-ds): 8 12.95 (br(s), 1H), 7.39 (s, 4H), 6.99-7.25 (m, 3H), 6.79-6.97
(m, 2H), 6.56 (d, 1H, J = 8.4 Hz), 5.01 (s, 2H), 4.60 (s, 2H), 3.93 (s, 2H), 2.74 (1, 24,
_Y=17.4 Hz), 2.66 (1, 2H, ] = 7.4 Hz), 1.88 (pentet, 2H); MS m/z 453 (M-1). Anal.
Calc’d for C2sH23ClO,S: C, 66.00; H, 5.10; found: C, 65.95; H.|;4.97. |

10
Example 71
Synthesis of {7-[4-(2.5-Dichloro-benzvloxy)-benzylsulfanvl]-indan-4-vloxy}-
15 - acetic acid (compound 71)
0
CcC
i’ i _J
1
71
Step 1. Preparation of {7-[4-(2,5-Dichloro-benzyloxy)-benzylsulfanyll-indan-4- -
20 yloxy}-acetic acid methyl ester (compound 71A) '

71A




“Step 1. Pr eparation of
{7-14-(3,4-D chl oro-benzyl oxy) - benzyl sul fanyl ] -i ndan-4- yl oxy)-acetic acid
met hyl ester (conpound 72A) O -1\ C 5 72A The title corrpound was

pr epar ed wa)(t;mg4mnner anal ogous to Exanple IF using 12C
1, 2- Di chl or o- 4- (4- chl or onet hyl - phenoxynet hyl ) - benzene pr engE’cﬁB@F'é}ﬁl

bronnnethyl-3 4-di chl or o- benzene and 4- hydr oxynet hyl - phenol in the manner
10 anal agous to Exanples 14A and 14B. M5 mz 503 (M+l). Step 2. Preparation
of {7-[4-(3,4-D chloro-benzyl oxy) - benzyl sul fanyl ]-i ndan4- yl oxy}-acetic
acid (conpound 72) 15 The title conpound was prepared in the manner

anal ogous to Exanple 1 using 72A. np 161%4C IR (KBr) cm1 _
: 3084, 3039, 1744, 1708, 1244, 1226; 400 MHz ""H NVR ( DMSO d6) S 12.95 (br(s),
IH) 7.57-7.67 (m 2H) 7.37 (dd, 1H J =83, 2.0Hz), 7.01-7.14 (m 3H),
6.82-6.89 (m 2H), 6.56 (d, 1H, J 84Hz) 5.04 (s, 21-1) 4.61 (s, 2H),
3.93 (s, 2H), 2.75 (t, 21LJ:74Hz)266(t 2H, J = 7.4 Hz), 1.88

(pentet, 2H) M@tlwsomﬁﬂms(m@cd intiae mardgt @naébgfom t@MEﬁmﬁg 12C 61. 35;

“H, 4.53; found; nt hesi

(7. 1" Ca- ol PRI d e R e R SR fromd -

i ndan- 4- vl oxdichre®lichlasmethficiesipeissd Zaiydmyﬁﬁﬂ@%ﬁé@lmlnmﬁémlﬂ - 166
0" 5 analagous to Examples 14A and 14B. MS m/z 265 (M-237).

Step 2. Preparation of {7—[4—(2,5-D)chloro-benzyloxy)-benzylsulfany!]-mdan-4-

yloxy}-acetic acid (compound 71)

10 The title compound was prepared in the manner analogous to Example 1 using 71A.
mp 158-160 °C; IR (KBr) cm™': 3070, 2573, 1747, 1716, 1236, 1106; 400 MHz g
NMR DOMSO-dg): & 12.95 (br(s), 1H), 7.57-7.62 (m, 1H) 7.47-7.53 (m, 1H), 7.38-
~ 7.45 (m, 1H), 7.08-7.16 (m, 2H), 7.04 (d, 1H, ] = 8.5 Hz), 6.85-6.92 (m, 2R), 6.56 (d,
1H, J = 8.5 Hz), 5.06 (s, 2H), 4.61 (s, 2H), 3.94 (s, 2H), 2.75 (t, 2H, T = 7.3 Hz), 2.67
15 (t, 2H, J = 7.3 Hz), 1.89 (pentet, 2H); MS m/z 487 (M-1). Anal. Calc’d for
CosHpChO4S: C, 61.35; H, 4.53; found: C, 61.24; H, 4.43.

| Example 72
20 _
Svnthesis of {7-[4-(3.4-Dichloro-henzvloxy)-benzylsulfanyl}-indan-4-viexy}-

acetic acid (compound 72)




F3 C 73- Step 1. Preparation of

{7-14-(4-Chloro-3-trifluoronethyl-benzyl oxy) -

benzyl sul f anyl ] -i ndan- 0-yl oxy}-acetic acid nmethyl ester (conmpound 73A) 5 0
F3 C 73Awdgodsvid € conpound was prepared in the manner a us to
Example I F using 12C 10 and r}%ﬁg%’o”n

| - Chl or o-4- (4-chl oronet hyl - phenoxynet hyl )-2-trifl uoronet hyl - benzene
prepared from 1-brononet hyl -4-chloro-3-trifluoronethyl -benzene and

4- hydr oxymet hyl - phenol in the manner anal agous to Exanpl es 14A and 14B. M5
mz 299 (M237). Step 2. Preparation of
{7-[4-(4-Coloro-3-trifluoronethyl-benzyl guy) 15

benzyl sul f anyl ] -i ndan4-yl oxy}-acetic acid (conpound 73) The title conpound
was prepared in the manner anal ogous to Exanmple 1 using 73A. np 151-152 C,
IR (KBr) cm KtepgQrt GPrei}Q551:011]&4{8-,[443&2®|clﬂ&434beni§ﬁﬁy)-lﬁﬁ%'l§ﬂ‘l%n ind¥¥fs-

(DVBO- db) : 612 94 (br 7.87 (s 68-7.7 5 7.00-7.15
(m 20 3H), &lewls a%ﬁi‘C(ﬂﬁdEE%hﬂsﬂ@dc?lﬂpoq [720)= 8.5 Hz), 5.12 (s, 2H), 4.61
(s, 2H), 3.94 (s, 2H), 2.74 (t, 2H, J=75Hz) 2.66 (t, 2H, J = 7.5 Hz),
1.87 (pentet, 2H); MS mz 521 (M1). Anal. Calc'd for C26H22Cl F304S: C,
59.71; H, 4.24; found: C, 59.54; H 4.11. V\DO3/0 4916 PCT/1B03/0]]121 -167

Exanpl e 74 Synt hesi s of

17-14- (4-Fl uoro-3-trifl.uoronethvl - hexy nzylsulfanyll-l ndan-
cl

c
5 . o 72A T

The title compound was prepared in the manner analogous to Example IF using 12C
and 1,2—Dichloro-4-(4—ch]oromethyl—phenoxymethy!)—benzeﬁe prepared from 1-
- bromomethyl-3,4-dichloro-benzene and 4-hydroxymethyl-phenol in the manner
10 . analagous to Examples 14A and 14B. MS m/z 503 (M+1). |

Step 2. Preparation of {7-[4-(3,4-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4-
yloxy}-acetic acid (compound 72)

15 The title compound was prepared in the manner analogous to Example 1 using 72A.
mp 168 °C; IR (KBr) cm™: 3084, 3039, 1744, 1708, 1244, 1226; 400 MHz 'H NMR
(DMSO-de): & 12.95 (b(s), 1H), 7.57-7.67 (m, 2H) 7.37 (dd, 1H, T = 8.3, 2.0 Hz),
7.01-7.14 (m, 3H), 6.82-6.89 (m, 2H), 6.56 (d, 1H, J = 8.4 Hz), 5.04 (s, 2H), 4.61 (s,
2H), 3.93 (s, 2H), 2.75 (t, 2H, J = 7.4 Hz), 2.66 (t, 2H, J = 7.4 Hz), 1.88 (pentet, 2H);

20 ‘MS m/z 487 (M-1). Anal. Calc’d for C2sH»nClo04S: C, 61.35; H, 4.53; foﬁnd: C,

| 61.13; H, 4.38.

Example 73

'Synthesis of {7-[4-(4-Chlore-3-trifluoromethvl-benzyloxy)-benzylsulfanyl]-

.25 indan-4-yloxv}-acetic acid (compound 73)




4-yl oxv)-acetic acid (conpound 74) O H F3 1 i 5 Step 1. Preparation of
{7-[4-(4-Fluoro-3-trifluoronethyl-benzyl oxy) -

benzyl sul f anyl ] -i ndan- 4-yl oxy}-acetic acid nmethyl ester (conmpound 74A) F3
.10 74A Th@om,g,éﬁl(corrpound was prepared in the manner anal ogous to Exanple
| F usi ng 12C and PCT/IB03/01121

4- (4- Chl oronet hyl - phenoxynet hyl )-1-fl uoro-2-trifluoronethyl -benzene
prepared 15 from 1-brononet hyl -4-fl uoro-3-trifluoronethyl-benzene and

4- hydr oxymet hyl - phenol in the manner anal agous to Exanpl es 14A and 14B. M5
mz 283 (M237). Step 2. Preparation of
{7-]14-(4-Fluoro-3-trifluoronethyl- benzyl ég

benzyl sul f anyl ] -i ndan- 4-yl oxy}-acetic .aci'd*(conmpound 74) 20 The title
conpound was prepared in the manner anal ogous to Exanple 1 using 74A. rip
116-117 C, IR (KBr) cnil: 3028, 1741, 1704, 1511, %35, 1110; 400 Mz 'H
NVR (DMSO-46): S 12.96 (br(s), 1H), 7.74-7.8 0 7.45-7.54 (m 111),
7.08- 7.15 (in, 2H), 7.04 (d, 1H J = ' 684691(m 2H), 6.56 (d,
11-L J = 8.5 Hz), WO 03/084916 ¢{ 168509(s 2H), 4.61 (s,
2H), 3.94 (s, 2H), 2.75 (t, 2H, J75 Hz) 2.66 (t, 2H, J =7.5 Hz),
1.88 (pentet, 2H); Ms mz 505 ( . Anal. Calc'd for C26H22F4O4S. C,
61.65; H, 4.38; found: C, 61.50; H, 4.0%3-

]

Step 1. Preparation of {7-[4-(4-Chloro-3-trifluoromethyl-benzyloxy)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 73A)

73A

The title compound was prepared in the manner analogous to Example 1F using 12C
10 and 1-Chloro-4-(4-chloromethyl-phenoxymethyl)-2-trifluoromethyl-benzene prepared
~from 1-bromomethy]-4—chloro-3-trifluoromethyl-benzene and 4-hydroxymethyl-
phenol in the manaer analagous to Examples 14A and 14B. MS m/z 299 (M-237),

Step 2. Preparation of {7-[4-(4-Chlore-3-trifluoromethyl-benzyloxy)-
15 | benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 73)

- The title compound was prepared in the manner analogous to Example 1 using 73A.
~mp 151-152 °C; IR (KBr) cm’': 3076, 3050, 1748, 1426, 1244, 1109; 400 MHz 'H
NMR (DMSO-dg): 6 12.94 (br(s), 1H), 7.87 (s, 1H), 7.68-7.72 (m, 2H) 7.00-7.15 (m,
20 3H), 6.82-6.92 (m, 2H), 6.56 (d, 1H,J=8.5 Hz), 5.12 (s, 2H}, 4.61 (s, 2H), 3.94 (s,
2H), 2.74 (1, 2H, 1 = 7.5 Hz), 2.66 (t, 2H, J = 7.5 Hz), 1.87 (pentet, 2H); MS m/z 521
(M-1). Anal. Caic’d for C25H5C1F304S: C, 59.71; H, 4.24; found: C, 59.54; H, 4.11.



5 Exanple 75 Synthesis of
(7-14-(4-Trifluoromet hoxv-benzyl oxvl - benzvl sul fanyl | -i ndan-4- yl oxyl -acetic
acid (conpound 75) I~ H 1, I~ FCC\ 10 Step 1. Preparation of
[ 7- (4- Acewwaxosrdsensy| sul f anyl ) -i ndan- 4-yl oxy] -acetic acid ggflﬁ%'ls est er
(conpound 75A) O 15 75A The title conpound was prepared i'h ter
anal ogous to Exanple 35A using acetic acid 4-chloronethyl-phenyl ester and
12C. Ms mz 387 (M+ri). 20 Step 2. Preparation of
[ 7- (4- Hydr oxy- benzyl sul f anyl ) -i ndan-4-yl oxy] -acetic acid (conmpound 75B) WO
03/084916 PCTI 1 B03/01121 -169 0 H 75B The title conpound was prepared in
t he manner anal ogous to Exanpl e 35B usingjge 75A. MS mz 391 (M1). Step 3.
Preparation of [7-(4-Hydroxy-benzylsulfanyl)-indan-4-yloxy]-acetic acid
nmet hyl ester (conpound 75C)

Example 74

Synthesis of {7-[4-(4-Fluore-3-trifluoromethyl-benzyloxy)-benzvisulfanyl}-indan-

4-vloxyl-acetic acid (compound 74)

Step 1. Preparation of {7-{4-(4-Fluoro-3-trifluoromethyl-benzyloxy)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 744)

10

T4A

The title compound was prepared in the manner analogous to Xxample 1F using 12C

and 4-(4-Chloromethyl-phenoxymethyl)-1-fluore-2-trifluoromethyl-benzene prepared
15 from 1-bromomethyl-4-flaoro-3-trifluoromethyl-benzene and 4-hydroxymethyl-

phenol in the manner analagous to Examples 14A and 14B. MS m/z 283 (M-237),

Step 2. Preparation of {7-[4-(4-Fluoroe-3-trifluoromethyl-benzyloxy)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 74)

20
The title compound was prepared in the manner analogous to Example 1 vsing 74A.

mp 116-117 °C; TR (KBr) em™: 3028, 1741, 1704, 1511, 1235, 1110; 400 MHz 'H
NMR (DMSO-d): 8 12.96 (br(s), 1H), 7.74-7.85 (m, 2H) 7.45-7.54 (m, 1H), 7.08-
7.15 (m, 2H), 7.04 (d, 1H, J = 8.5 Hz), 6.84-6.91 (m, 2H), 6.56 (d, 1H, ] = 8.5 Hz),



I~ H 10 75C The title conpound was prepared in the manner anal ogous to
Exanpl e 35C using the product fromExanple 75B. M5 mz 237 (M 107). Step
4. Preparation of {7-[4-(4-Trifluoronethoxy-benzyloxy)-benzylsulfanyl]- 15
i ndan- 4- yI oxy) - acetl c acid nethyl ester (conpound 75D) ~ I~ |~ F3C 75D 20
The titl e™& #7118 was prepared in the manner anal ogous toPEraBgdmidiF usi ng
1- brononet hyl -4 trifluoronethoxy-benzene and 75C. M5 miz 519 (M+l). WO
03/ 084916 PCT/1B03/01121 -170 Step 5. Preparation of

{7-14-(4-Trifluoromet hoxy-benzyl oxy) - benzyl sul fanyl]- indan-4-yl oxy)-acetic
acid (conpound 75) The title conmpound was prepared in the manner anal ogous
to Exanple 1 using 75D. 5 np 140-142 C, IR (KBr) cm': 3072, 3043, 1724,
1511, 1226, 1156; 400 MHz' H NWMR (DVSO- d6)168S 12:95 (br(s), IH), 7.47-7.57 -
(m 2H), 729739(m 2H), 7.00- 7.16 (m 3H), 6.81-6.91 (m 2H), 6.56 (d,

L 3 Ty, o g 6 Bl 6 3m, Tad s 0B gt 4 1 5. A6 e BH0S Tone 15
Anal . Calc'd fuy ng&Eé% MS mB508QM-1). AhabRalc' P, 1%, Fs28 615, 10 .

4.36. Exanple 7 5%/
(7-[4-(4- FI uorkb423 8, foend: 65 6HES; H'§4I4-05fenzyl oxy) - benzyl sul f anyl | -i ndan-

Example 75

Svnthesis of {7-[4-(4-Trifluoromethoxv-benzyloxy)-benzvisulfanvil-indan-4-

vloxy}-acetic acid (compound 75)

Fac U

10
Step 1. Preparation of [7-(4-Acetoxy-benzylsulfanyl}-indan-4-yloxy]-acetic acid
methyl ester (compound 75A)

15 75A

The title compound was prepared in the manner analogous to Example 35A using

‘acetic acid 4-chloromethyl-phenyl ester and 12C. MS m/z 387 (M+1).

20 Step 2. Preparation of [7-(4~Hydrox_v—benzylsulfénﬁ,'l)-indén-4-yloxy]-aceﬁc acid
(compound 75B) _



4-yl oxyl -acetic acid (conmpound 76) 0 I~a F 3 15 76 Step 1. Preparation
of {7-[4-(4-Fluoro-2-trifluoronethyl-benzyl oxy)-
benzyl sul f anyl ] -i ndan- 4-yl oxy}-acetic acid nmethyl ester (conmpound 76A) 20
&F3 76A WROo3leeiel6 PCT/1B03/01121 -171 The title conpoquwmq] ? epar ed
in the manner anal ogous to Exanple 1F using 1- 3/01121

br omonet hyl - 4-fluoro-2-trifluoronethyl -benzene and the product prepared
from Exanple 75C. Ms mz 283 5 Step 2. Preparation of
{7-14-(4-Fluoro-2-trifluoronethyl-benzyl oxy) -

benzyl sul fanyl ) -i ndan-4-yl oxy}-acetic acid (conpound 76) The title conpound
was prepared in the manner anal ogous to ﬁ%gnple 1 using 76A

13132, 3032, 1742, 1708, 1244,, 1110; 400 1H np 125-127 C, IR (1{Br) cm
-1 10 NWR (DNBC)dG) 8 12.95 (br(s), 1FD, 7.71-7.81 (m 111), 1.65 (dd, 1H,
J=9.3, 2.6 Hz), 7.51-7.61 (m | H, 7.01-7.% (in, 3H), 6.81-6.91 (m
2H), 6.57 (d, 1H, J = 8.5 Hz), 5.11 (s (s, 2H), 3.95 (s, 211),
2.75 (t, 2H, J =7.4 Hz), 2.66 (t, 2 4 Hz), 1.89 (pentet, 211); M
mz 502 (M1). Anal. Calc'd for C26 , 61.65; H 4.38; found: C,
61.28; H, 4.12. H

_ The title compound was prepared in the manner analogous to Example 35B using
5 75A. MS m/z 391 (M-1).

Step 3. Preparation of [7-(4-Hydroxy-benzylsulfanyl)-indan-4-yloxyl-acetic acid
methyl ester (compound 75C)

10 75C
| The title compound was prepared in the manner analogous to Example 35C using the
product from Example 75B. MS miz 237 M-107).

Step 4. Preparation of {7-[4-(4-Trifluoromethoxy-benzyloxy)-benzylsulfanyl]-
15 indan-4-yloxy}-acetic acid methyl ester (compound 75D)

75D

20 The title compound was prepared in the manner analogous to Example 1F using 1-
bromomethyl-4-triflnoromethoxy-benzene and 75C. MS m/z 519 (M+1).



15 Exanple 77 - Synthesis of acetic acid (corrpouhd 77) OH Cli 20 77 Step
1. Preparation of {7-[4-(3,5-Di chloro-benzyl oxy)-benzyl sul fanyl]-i ndan- 4-
yl oxy}-acetic acid nethyl ester (conmpound 77A) .25 WO 03/084916

PCT/ | BO3A{3 42ds4016l 72 O o' 77A The product from Exanple 7 % 4 1
‘mol es), (3,5-dichlorophenyl)-nethanol 5 (0.24 g, 1.3 m‘r%ﬁggl ?yﬁlgbhenyl
phosphine (0.38 g, 1.5 mmoles), and 0.23 nlL of diethyl azodi carboxyl ate

(0.25 g, 1.5 mol es) were dissolved in 9 nL of tetrahydrofuran. The
reaction mxture was stirred at roomtenperature under nitrogen for 18
hrs. The reaction mxture was evaporated to give a residue, which was flash
chromat ographed (silica gel, 20% et hyl tate in hexane) to afford the .
title 10 conpound in good purity. MS miz 265 Step 2. Preparation '

of { 7-[4- (3, 5- Di chl or o- benzyl oxy) - benzyl sul fanyl ] -i ndan-4- yl oxy] -acetic

id % 1 ;
el ogous Lo Sk S Erephifd drys 15-eIPANRGroR MR Atk e AT
indan-4-yloxy}-acetic acid (compound 75)

The title compound was prepared in the manner analogous to Example 1 using 75D.
mp 140-142 °C; IR (KBr) cm’h: 3072, 3043, 1724, 1511, 1226, 1 156# 400 MHz 'H
NMR (DMSO-dg): 8 12.95 (br(s), 1H), 7.47-7.57 (m, 2H), 7.29-7.39 (m, 2H), 7.00-
7.16 (m, 3H), 6.81-6.91 (m, 2H), 6.56 (d, 1H, J = 8.5 Hz), 5.05 (s, 2H), 4.61 (s, 2

. 3.94 (s, 2H), 2.75 (t, 2H, 1 = 7.4 Hz), 2.67 (t, 2H, ] = 7.4 Hz), 1.88 (pentet, 2H) MS
m/z 503 (M-1). Anal. Calc’d for CpH2sF305S: C, 61.90; H, 4.60; found: C, 61.53; H;

10 4.36.

Example 76

Synthesis of { 7-{4-(4-F1noro-g-triﬂnoromethvl-benzvloxv}-benzvlsglfanyl]—iﬁdﬂ:

4-yloxvy}-acetic acid (compound 76) y

15
76

Step 1. Preparation of {7-[4-(4-Fluero-2-trifluoromethyl-benzyloxy)-
benzylsulfanyll-indan-4-yloxy}-acetic acid methyl ester (compound 76A)

20




‘nmp 134-135 C, IR (KBr) cm1: 3070, 1747, 1708, 1572, 1432, 1244; 400 MHz 'H
NVR (DMBO-d6): 612.95 (br(s), IH, 7.51-7.53 (m 1H), 7.42-7.45 (m 2H),
7.07- 7.13 (m 2H), 7.04 (d, 1H, J = 8.6 Hz), 6.83-6.90 (m 2H), 6.56 (d,
IH, J =w®.6oke 5.05 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2Tasd3@ba(t, 2H J
= 7.5 Hz), 2.66 (t, 2H, 7.5 Hz), 20 1.88 (pentet, 2H); MS mz 487 (M]).
Anal . Calc'd for C25H22C1204S: C, 61.35; H, 4.53; found: C, 61.01; H, 436.
WD 03/084916 PCT/ 1603/01121 -173 Exanple 78 Synthesis of

{7-[4-Met hoxy-3-(4-trifluoronethyl-benzvl oxy)-benzvl sul fanyll- 5

I ndan- 4-yl OXV}-acetic acid (conmpound 78) I~ F3 H C 78 Step 1.
Preparation of [4-Mthoxy-3-(4-trifluorprethyl-benzyl oxy)-phenyl]- 10

met hanol (conpound 78A) i~ H F 3 78A 15 The title conpound was prepared
in the manner anal ogous to Exanple 14A using 1-

hr ononet hy| The titiefdompound May prepaned m@emn%ﬂn¥%®R%¥prﬂFrw!ﬂmky phenol

Ms mz 295 ﬁgﬂm%ﬁ%nﬁ-ﬁﬁh%éo—?ﬁﬁ cgrﬁ[n' ! k Qen i and the product prepared from

4- Chl or onet
Example 75C. MS m/z 283

5 o Step 2. Preparation of {7-[4-(4-Fluoroe-2-trifluoromethyl-benzyloxy)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid (compound 76)

The title compound was prepared in the manner analogous to Example 1 usin_g" 76A.
- mp 125-127 °C; IR (KBr) cm™: 3132, 3032, 1742, 1708, 1244, 1110; 400 MHz 'H
10 NMR (DMSO-dy): 8 12.95 (br(s), 1H), 7.71-7.81 (m, 1H), 7.65 (dd, 1H, = 9.3, 2.6
Hz), 7.51-7.61 (m, 1H), 7.01-7.19 (m, 3H), 6.81-6.91 (m, 2H), 6.57 (d, 1H,J = 8.5
Hz), 5.11 (s, 2H), 4.61 (s, 2H), 3.95 (s, 2H), 2.75 (1, 2H, ] = 7.4 Hz), 2.66 (t, 2H, 1 =
7.4 Hz), 1.89 (pentet, 2H); MS m/z 502 (M-1). Anal. Calc’d for CagHz2F404S: C,
61.65; H, 4.38; found: C, 61.28; H, 4.12.

15
Example 77
Svnthesis of {7-[4-(3.5-Dichloro-benzyloxv)-benzylsulfanyl}-indan-4-vlexy}-
acetic¢ acid (compound 77) ' '
20

Step 1. Preparation of {7-14-(3,5-Dichloro-benzyloxy)-benzylsulfanyl]-indan-4-
yloxy}-acetic acid methyl ester (compound 77A)



20 benzyl oxy) - benzene (conpound 786) WD 03/084916 PCT/1B03/01121 -174 F3C
78B- The title conmpound was prepared in the manner anal ogous to Exanple 3B
using 5 78A. MS mz 295 (MCl). Step 3. Preparation of
{7-14- MVRRPELIE4_ 1 1 f1 uor onet hyl - benzyl oxy) - PCT/1B03/01121

benzyl sul fanyl ] -i ndan-4-yl oxy)-acetic acid nethyl ester (conmpound 78C) F3
,~ 10 O 78C The title conpound was prepared in the manner anal ogous to
Exanple I F using 78B and 12C. M5 mh 373 (M 159). 15 Step 4. Preparati on of
{7-[4-Methoxy-3-(4-trifluoronethyl-benzyl oxy) -

benzyl sul fanyl ] -i ndan-4-yl oxy)-acetic acid (conpound 78) The title conpound
was prepared in the manner anal ogous to Fganple 1 using 78C. 20 np 150-151
C, IR (100 cmi: 3046, 1722, 1515, 1328, 1232, 1106; 400 Mz 'H NMWR
(DVBO-d6): S 12.95 (br(s), IH, 7.71 (d, 2H, J = 8.1 Hz), 7.58 (d, 2H, J =
8.1 Hz), 7.03 (d, IH, J = 8.5 Hz), 6.70-6.86 (p BH), 6.57 (d, IH J =18.5
3.8 (s, 3H), 2.75 (t, 2H,

)

Hz) , 5.01 (s, 2H), 4.61 (s, 2H) 3.89 (s,
J =7.3 H), 2.62 (t, 2H, J V\003/1) T 1803/ 01121 -175 7.3 Hz) ,
1.87 (pent et, 2H; M5 nlz 517 &t "d for C27Hi 5F305S: C,
62.54; H, 4. 86 found: C, 6254;

77A

The product from Example 75C (0.42 g, 1 mmoles), (3,S—dichlorophenyl)-niqthanol'
5 (0.24 g, 1.3 mmoles), triphenyl phosphine (0.38 g, 1.5 mmoles), and 0.23 mL of
dicthy1 azodicarboxylate (0.25 g, 1.5 mmoles) were dissolved in 9 mL of
tetrahydrofuran. The reaction nﬁxture was stirred at room temperature under nitrogen
for 18 hrs. The reaction mixture was evaporated to give a residue, which was flash
chromatographed (silica gel, 20% ethyl acetate in hexane) to afford the title
10 compound in good purity. MS m/z 265

Step 2. Preparation of {7-[4-(3,5-Dichlore-benzyloxy)-benzylsulfanyl]-indan-4-
yloxy}-acetic acid (compound 77)

j 5 The title compound was prepared in the manner analogous to E::xample 1 using 77A.
mp 134-135 °C; IR (KBr) cm™: 3070, 1747, 1708, 1572, 1432} 1244; 400 MHz 'H
NMR (DMSO-d): 6 12.95 (br(s), 1H), 7.51-7.53 (m; 1H), 7.42-7.45 (m, 2H), 7.07-
7.13 (m, 2H), 7.04 (d, 1H, ] = 8.6 Hz), 6.83-6.90 (m, 2H), 6.56 (d, 1H, J = 8.6 Hz),
5.05 (s, 2H), 4.61 (s, 2H), 3.93 (s, 2H), 2.75 (t, 2H, J = 7.5 Hz), 2.66 (1, 2H, 7.5 Hz),
20 1.88 (peniet, 2H); MS m/z 487 (M-1). Anal. Calc’d for C25H22C1204S C,61.35; H,
. 4.53; found: C, 61.01; H, 436.



5 Exarrpl e 79 Synthesis of '
{7-f3-(4-Trifluoromethvl - benzyl oxv) - benzyl sul fanvl | -i ndan- 4 yl oxv) - acetl C
acid (conpound 79) F3 H 10 79 Step 1. Preparation of
13- (4- t WA 93t hyl - benzyl oxy) - phenyl | - net hanol  (conpBGHEBHBYIN2IH 15 F3
79A The title conpound was prepared in the manner anal ogous to Exanple 14A
using 1- brononethyl-4-trifluoronethyl-benzene and 3- hydroxynet hyl - phenol .
M5 ink 265 20 (MOH). Step 2. Preparation of :
1-(4-trifluoronethyl -benzyl oxy)-3-cltloromnethyl -benzene (Conpound- 79B) WO -
03/ 084916 PCT/1B03/01121 -176 | ~ F3C 798 The title conpound was
prepared in the manner anal ogous to ExarrHI @ 3B using 5 79A. M5 nmlz 265
(Md). Step 3. Preparation of
{7-[3-(4-Trifluoromethyl - benzyl oxy) - benzyl sul fanyl ] - i ndan- 4 yl oxy}-acetic
acid nmethyl ester (conpound 79C) |

Example?S

Synthesis of {7-[4-Methoxy-3-(4-trifluoromethyl-benzyvloxy)-benzylsulfanyl}-
' 5 . indan-4—vloxv}-aceti_c acid (compound 78) |

78

Step 1. Preparation of [4-Methoxy-3-(4-triﬂuoromethyl-benzyloxy}#pheny]].
10 methanol (compound 78A)

78A

| 15 The title compound was prepared in the manner analogous to Example 14A using 1-

bromomethyl-4-triflucromethyl-benzene and 5-hydroxymethyl-2-methoxy-phenol.

MS m/z 295 (M-OH).

Step 2. Preparation of 4-Chloromethyl-1-methoxy-2-(4-trifluoromethyl-
_ 290 benzyloxy)-benzene (compound 78B)



F3 I 10 79C The title conmpound was prepared in the manner anal ogous to
Exanple IF using 79B and 12C. Ms mz 503 (M+l). 15 Step 4. Preparation of
{7-13-(4- i t hyl - benzyl oxy) - benzyl sul fanyl ]- i ndan-4-: -acetic
acid (con&%%%ﬁ%%?g?he title conpound was prepared in the m&%&% ogous
to Exanple 1 using 79C. 20 np 145-146 C, IR (KBr) cni:

3076, 3028, 1705, 1318, 1232, 1109; 400 MHz 'H NWR (DMSO-d6): S 12.94 (br(s), |
H, 7.71 (d, 2H, J =8.2 Hz), 7.59 (d, 2H, J =8.0 Hz), 7.10-7.19 (m IH),
7.05 (d, IN J =8.5 Hz), 6.75-6.86 (nil 4H), 6.58 (d, 1H J = 8.5 Hz),
5.08 (s, 2H), 4.61 (s, 2H), 3.95 (s, 2H), 2.75 (t, 2H J''= 7.5 Hz), 2.64
(t, 2H, J WD 03/084916 PCT/1803/01121 -17#¥i4&= 7.5 Hz), 1.88 (pentet, 2H);-
MS mz 487 (M1). Anal. Calc'd for C26H23F3O4S: C, 63.92; H, 4.75; found:
C, 63.78; H 4.53. 5 Exanple 80 Synthesis of -
{7-13-(4-Chloro-3-trifluoronethyl-benzyl oxvj- benzvl sul fanyl | -

i ndan- 4-vi oxyl -acetic acid (conmpound 80) F3 H 10 Step 1. Preparation-
of [3-(4-Chloro-3-trifluoronethyl-benz @ gl | - net hanol (conpound
80A) F3 , | i H Fa :

The title compound was prepared in the manner analogous to Example 3B using
5 78A. MS m/; 295 (M-CI).

Step 3. Preparation of {7-[4-Methoxy-3-(4-7triﬂuoromethyi-benzyloxy)-
benzylsolfanyl}-indan-4-yloxy}-acetic acid methyl ester (compound 78C)

10

78C

The title compound was prepared in the manner analogous to Example 1F using 78B
and 12C. MS m/z 373 (M-159).

15
Step 4. Preparation of {7-[4-Methoxy-3-(4-triflooromethyl-benzyloxy)-

_ benzylsulfanyl}-indan-4-yloxy}-acetic acid (compound 78)

The title compound was prepared in the manner analogous to Example 1 using 78C.
20 mp 150-151 °C; IR (KBr) cm™: 3046, 1722, 1515, 1328, 1232, 1106; 400 MHz 'H
NMR (DMSO-dg): 6 12.95 (br(s), 1H), 7.71 (d, 2H, J = 8.1 Hz), 7.58 (4, 2H, J = 8.1
Hz), 7.03 (d, 1H, J = 8.5 Hz), 6.70-6.86 (m, 3H), 6.57 (d, 1H, J = 8.5 Hz), 5.01 (s,
2H), 4.61 (s, 2H), 3.89 (s, 2H), 3.69 (s, 3H), 2.75 (t, 2H, y = 7.3 Hz), 2.62 (1, 2H, I =



~Cl 15 80A The title conmpound was prepared in the manner anal ogous to -

- Exanpl e 14A using 4- brononethyl -1-chloro-2-trifluoronethyl-benzene and

3- hydr o' xyrw%t]y,L fenol. M5 nfz 299 (MOH) 20 Step 2. Preparation of T
1-Chl oro-4 ‘for onet hyl - phenoxynet hyl ) -2- trifl uor orret hy PCRER93HA21

. (conpound 808) WO 03/ 084916 PCT/1B03/01121 -178 F3 1 i «cl 80B The title .
“conpound was prepared in the manner anal ogous to Exanple 3B using 5 80A
M5 mlz 299 (MO ). Step 3. Preparation of

{7-[3-(4-Chloro-3-trifluoronethyl -benzyl oxy) -

benzyl sul fanyl ] -i ndan- 4-yl oxy}-acetic aci_ fet hyl ester (conpound 80C) F3
a1l ~~~ 10 80C The title conpound was prepared in the manner anal ogous
to Exanple IF using 80B and 12C. Ms mz 537 (Mtl). 15 Step 4. Preparation
of {7-[3-(4-Chhqrp~3 erI)‘BMSy L@x

benzyl sul fanyl?gl_&aarngzgﬂén% -acet'lez:lgam 1?0%6)11:11 Ca f(%cﬁjﬁlzslzsl tsi;e corrpound
“was prepared |612541€H,rﬁa$ﬁié'0mdn§l®%§lt4671Exarrpl e | u5| ng 80C.

5 ‘ "~ Example 79

Synthesis of { 7-[3-{4-Triﬂuoromethv]-benzvlo:_ry)-ben_gylsulfanﬂ]-indan-4—

yloxy}-acetic acid (compound 79)

ne

S

10 ' 79

Step 1. Preparation of [3-(4-trifluoromethyl- benzy]oxy)-phenyl]—methanol
(compound 79A)

15

79A
- The title compound was prepared in the manner analogous to Example 14A using 1-
bromomelhyl-4~lriﬂuorome:thy]-benzene and 3-hydroxymethyi-phenol. MS m/z 265
20 (M-OH).

Step 2. Preparation of 1-(4-trifluoromethyl-benzyloxy)-B-chloromethyl-be_nzené
(Compound 79B)



np 121-122°C, H (1 Br) cmd: 3027, 2584, 1742, 1255, 1129, 1109: 400 M ' H
20 NVMR (DVMBO-d6): S 12.95 (br(s), 1H), 7.87 (s, 1H), 7.64-7.75 (m 2H)

7.09-7.19 7.01-7. 09 1H), 6.73-6.88 3H), 6. H J =
8.5 H), 5‘.‘“@6’3‘%’@,”%), 4. 60 Ersn 25)'), 3.95 (s, Z(H)m . (tl?CGTéfﬁ?lB@{QirAf

Hz), 2.63 (t, 2H, J = 7.4 Hz), 1.87 (pentet, 211); M5 mz 523 (M+l). Anal.

Calc'd for C26H2nCI F3A4S: C, 59.71; H, 4.24; found: C, 59.45; H 4.08. 25
WO 03/ 084916 PCT/I1B03/01121 -179 Exanple 81 Synthesis of
f7-f2-(4-Triuoronethyl -benzyl oxv) - benzvl sul fanvll-indan-4 5 Zl oxy)-acetic
acid (conpound 81) F 3 81 Step 1. Preparation of _
[2-(4-Triuoronethyl-benzyloxy)-phenyl]-nethéﬁ%l 10 (conpound 81A) I\ | F3
/ H 81A 15 The title conpound was prepared in the-manner anal ogous to
Exanpl e 14A using 1 brononethyl -4-trifluoromnethyl -benzene and

2- hydr oxynet hy] phenol. M5 mlz 265 S ation of
1-(4-trifluoronethyl-benzyl oxy)-2-clil orghe 2 20 (conmpound 81B)

79B

The title compound was prepared in the manner analogous to Example 3B using
5 79A. MS m/z 265 (M-CI).

Step 3. Preparation of {7-[3-(4-Triﬂnoromethyl-benzyloxy)-benzylsulfahyl]-

indan-4-yloxy}-acetic acid methyl ester (compound 79C)

.

The title compound was prepared in the manner analogoﬁs to Example 1F using 79B
and 12C. MS m/z 503 (M+1).

10

15
' Step 4. Preparation of {7-[3-(4-Trifluoromethyi-benzyloxy)-benzylsulfanyl}-

indan-4-yloxy}-acetic acid (compound 79)

The title compound was prepared in the manner analogous to Example 1 using 79C.
20 mp 145-146 °C; TR (KBr) cm™: 3076, 3028, .] 705, 1318, 1232, 1109; 400 MHz 'H
NMR (DMSO-&g): 512.94 (br(s), 1H), 7.71 (d, 2H, = 8.2 Hz), 7.59 (d, 2H, Y= 8.0
Hz), 7.10-7.19 (m, 1H), 7.05 (d, 1H, J = 8.5 Hz), 6.75-6.86 (_n:;, 4H), 6.58 (d, 1H,J =
8.5 Hz), 5.08 (s, 2H), 4.61 (s, 2H), 3.95 (s, 2H), 2.75 (t, 2H. Y =7.5Hz), 2.64 (1, 2H, J



_WD 03/084916 PCT/1B03/01121 -180 1~ F3 1 SIB The title conpound was -
prepared in the manner anal ogous to Exanple 3B using 5 81A. Ms mz 265
(MCl). Stepy ration of '
{7-[2-(4-TriI?gg@%ﬁgﬁhyl-benzyloxy)-benzylsulfanyl]- i ndan- 4PGTA4BIBdet i ¢
acid methyl ester (conpound 81C) F3 10 81C The title conpound was
prepared in the manner anal ogous to Exanple |IF using 81B and 12C. M5 rn/z
503 (M+Hl). 15 Step 4. Preparation of 3 .
{7-12-(4-Trifluoromet hyl - benzyl oxy) - benzyl sul fanyl ]- i ndan-4-yl oxy)-acetic
acid (conpound 81) The title conpound was _@Ef_par ed in the manner anal ogous
to Exanple 1 using 81C. 20 np 150-152 C (KBr) cm1: 3074, 3042, 1701,
1324, 1124, 1099; 400 MHz 1H NWR (DMSO-d6): 5 7.58-7.75 (m 2H), 6.92-7.20
(m _4H), 6.80 (t=7kMniz)J1.88 Pehekiziy M§ M- 2H),
557 (8, 21, 800 (s) s Loty MO pA FA O S s T,
PCT/ 1B03/ 01121 63@@11142)75 @"w(u‘i 7§}H 4353: 7.5 Hz), 1.80 (pentet, 2H): MB
-mz 487 (M1). Anal. Calc'd for C26H23F3O4S: C, 63.92; H, 4.75; found: C
63.54; H 4.52. 5 Exanple 82

5 Example 80

Svnthesis of {7-13-(4-Chlorp-3-trifluoremethyl-benzvloxy)-benzvlsulfanvyil-

indan-4-viexyl-acetic acid (compound 80)

O_O

H
10 :
Step 1. Preparation of [3-(4-Chloro-3-triflucromethyl-benzyloxy)-phenyl]-
methanel (compound 80A)
F3 O N @ OH
€l
15 | 80A
The title compound was prepared in the manner analogous to Example 14A using 4-
bromomethyl-1-chloro-2-triflnoromethyl-benzene and 3- hydro'xymethy]-phcno] MS
m/z 299 (M-OH).
20

Step 2. Preparation of 1-Chloro-4-(3-chioromethyl-phenoxymethyl)-2-

trifluvoromethyl-benzene (compound 80B) -



Synt hesi s of

- {7-f3,5-Dichloro-4-(4-trifluoronethyl-benzyl oxv)-benzvl sul fonvl| -

i ndan- 4-vl oxyl -acetic acid lithiumsalt (conmpound 82) W+ H20 F 3C 10 82
Step 1. PrePA%B$HS0f [3,5-Dichloro-(4-trifluoromethyl-ber PCTABO3/01121

zyl oxy) - phenyl ] - net hanol (conpound 82A) CI H 15 Fa 82A The title
conpound was prepared in the manner anal ogous to Exanple 14A using 1-

br ononet hyl -4-trifl uoronet hyl - benzene and

2, 6-di chl or o- 4- hydr oxynet hyl - phenol . 20 M5 ndz 191 (M 159). Step 2.
Preparation of 1,3-Dichloro-5-chloronethyl-2-(4-trifluoromnethyl -

benzyl oxy) - benzene (conpound 82B) WD 113/ 08#816 PCT/18113/111121 -182- Cl
|~ 1 F3~i
Exanple 3B using 5 82A. Ms mz 333 (MC). Step 3. Preparation of

{7-[3,5-Dichloro-4-(4-trifluoronethyl -
benzyl sul f onyl ) -i ndan- 4-yl oxy}-aceti €a

Fa(i

10

15

20

25

82B The title conpound was prepared in the manner anal ogous to

benzyl o
i bt er (conpound 82C)
Cl :

80B

The title compound was prepared in the manner analogous to Example 3B using

80A. MS m/z 2599 (M-C1).

Step 3. Preparation of {7-[3-(4-Chloro-3-trifloeromethyl-benzyloxy)-
benzylsulfanyl]-indan-4-yloxy}-acetic acid methyl ester (compound 80C)

o
Cl

86C
The title compound was prepared in the manner analogous to Example 1F using 80B

and 12C. MS m/z 537 (M+1).

Step 4. Preparation of {7-[3-(4-Chloro-3-trifluoromethyl-benzyloxy)-
benzylsulfanyl}-indan-4-yloxy}-acetic acid (compound 80)

The title compound was prepared in the manner analogous to Example 1 using 80C.
mﬁ 121-122 °C; IR (KBr) cm™: 3027, 2584, 1742, 1255, 1129, 1109; 400 MHz 'H
NMR (DMSO-ds): 6 12.95 (br(s), 1H), 7.87 (s, 1H), 7.64-7.75 (m, 2H), 7.09-7.19

(m, 1H), 7.01-7.09 (m, 1H), 6.73-6.88 (m, 3H), 6.56 (d, 1H, } = 8.5 Hz), 5.06 (s, 2H), |
4,60 (s, 2H), 3.95 (s, 2H), 2.74 (t, 2H, I = 7.4 Hz), 2.63 (1, 2H, ] = 7.4 Hz), 1.87
(pentet, 2ZH); MS p/z 523 (M+1). Anal. Calc’d for CosHnCIF304S: C, 59.71; H,

4.24; found: C, 59.45; H, 4.08. |



10 82C The title conpound was prepared in the manner anal ogous to Exanple
| F using 82B and 12C. M5 ink 571 (M+l). 15 Step 4. Preparation of The

Li t hi um SaMO 63084714 3, 5- Di chl or 0- 4- ( 4- PCT/IBO3/0112
trifluoronethyl-benzyl oxy)-benzyl sul fonylj-indan-4-yl oxy}-acetic aci
(conpound 82) 20 The title conpound, in unprotonated form was prepared in
t he manner anal ogous to Exanple | using 82C. np 235 C dec; IR (KBr)

cm ' :3414,1622, 1591, 1472, 1326, 1265; 400 MHz' H NV\R (DVMSO-d6): 8 7.66-7:77
(m 4H), 7.26 (s, 21-1), 6.99 (d, I H J =8.5Hz), 6.45 (d, I H J =28.5
Hz), 5.03 (s, 2H), 4.02 (s, 2H), 3.92 (s,. %—_I) 2.73 (t,} 2H J = 7.3 Hz),
2.65 (t, 2H, J = 7.3 Hz), 1.88 (pentet, 2H) M5 nlz 555 (M WD 03/084916
PCT/ 1803/ 01121 -183 1). Anal. Calc'd for C26H20C12F3O4S: Li: 0.50 H2O C,
54.56; H, 3.70; Li, 1.21; HO 1.57; found: C, 54.63; H 3.68; Li, 1.46;
H2O, 1.61. 5 Exanple 83 Synt hesi s of

18- (4- (4-Tri fl uor onet hyl - benzvl oxy) - bed2¢mpla §lanvi | - chr oman- 5-

yl oxyl -acetic acid (conmpound 83) O H F3 10 83 Step 1. Preparation of
{8-[4-(4-Trifluor orret hyI benzyl oxy) benzyl sul f anyl ] -

chr oman- 5- y| ox§ynts : ot yhibe(Dd08y0-benkyBaRinvl)-indan-4-

5 Yloxy}-acetic acid (compound 81)

81

Step 1. Preparation of [2-(4-Trinuoromethyl-benzyioxy)-phenyl]—methanol

10 . {compound 81A)
Fy DH
81A
15 The title compound was prepared in the manner analogous to Example 14A uvsing 1-

bromomcthy}4-tn’ﬂuoromelhyi-benzene and 2-hydroxymethyl-phenol. MS m/z 265

(M-OH).

Step 2. Preparation of 1-(4-trifiuoromethyl- benzylo,xy)-z-cl'ﬂoromethyl-benzene
20 _(compound 8§1B) '



.0 15 F3 83A The title conpound was prepared in the manner anal ogous to
Exanpl e | F using, (8- nercapto-chroman-5-yl oxy)-acetic acid nethyl ester Qnd

148. Ms m ). 20 Step 2. Preparation of '
{8-[4-(4- T%@@&%&r{ét hyl - benzyl oxy) - benzyl sul fanyl ] - PCT/IB03/01121
chr oman-5-yl oxy}-acetic acid (conpound 83) WD 03/084916 PCT/ 1803/01121
~-184 The title conmpound was prepared in the manner anal ogous to Exanple |
using 83A. np ]43-144 C, HPLC. area % 96.02, M 3.770 mn, y= 214 nm .
nobi | e phase acetonitrile /water w 0.10% TFA;, IR (KBr) cm 1: 3042, 2581,
1739, 1714, 1325, 1116; 400 MHz 'H NWMR (DVBO-d6): S 12.95 (br(s), IH),
7.66-7.74 (m 2H), 7.56 5 7.63 (m 2H); 7.iB0Y.17 (m 2H), 6.92 (d, 1H, J =
8.7 Hz), 6.83-6.89 (m 211), 6.26 (d, | H J =8.5 Hz), 5.13 (s, 2H), 4.58
(s, 2H), 4.08 (t, 2H, J = 4.8 Hz), 3.90 (s, 2H), 2.55 (t, 2H, J = 6:5 Hz),
- 1.83 (pentet, 2H); M5 ink 503 (M1). Anal. Cal for C26H23F305S: C,
61.90; H 4.60; found: C, 61.41; H 4.50. | e 84 Synt hesi s of
- {8-(3-(4-Trifluoronethvl-benzyl oxv) - bfg: ul fa | - chroman- 5-
vl oxvl -acetic acid (conpound 84) 0 15%FF3~ 84 St elp 1. Preparation of
{8-[3-(4-Trifluoronethyl-benzyl oxy) - benzyl gygfanyl ] -
chroman-5-yl oxy)-acetic acid nethyl ester (conmpound 84A)

‘The title compound was prepared in the manner analogous to Exam;;le 3B using
5 81A. MS m/z 265 (M-CI). '
Step 3. Preparation of {7-[2-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-
~ indan-4-yloxy}-acetic acid methyl ester (compound 81C)

10

81C

The title compound was prepared in the manner analogous to Example 1F using §18
and 12C. MS m/z 503 (M+1).

135 _
' Step 4. Preparation of { 7-I2-(4-Triﬂuoromethy]-benzyloxy)-benzylsulfanyl]-

-indan-4-yloxy}-acetic acid (compound 81)

The title compound was prepared in the manner analogous to Example 1 using 81C.
20 mp 150-152 °C; IR (KBr) cm™: 3074, 3042, 1701, 1324, 1124, 1099; 400 MHz 'H

NMR (DMSO-ds): 8 7.58-7.75 (m, 2H), 6.92-7.20 (m, 4H), 6.80 (t, 1H,J= 7.5 Hz),

6.51 (d, 1H,J = 8.5 Hz), 5.16 (s, 2H), 4.57 (s, 2H), 3.99 (s, 2H), 2.70 (1, 2H, ] = 7.5




20 WD 03/084916 PCT/1B03/01121 -185 0 rF3 84A The title conmpound was
prepared in the manner anal ogous to Exanple |F using (8- 5 .
mer capt o- GRHWER yl oxy)-acetic acid nethyl ester and 79B. 9
(MHL) . Stg\g 2. g';gg%ar ation of ]JCT%B%&H%
{8-[3-(4-Trifluoronethy)-benzyl oxy) - benzyl sul fanyl ] - _

chroman-5-yl oxy}-acetic add (conpound 84) 10 The title conpound was
prepared in the nmanner anal ogous to Exanple 1 using 84A. np 113-115 C, -
HPLC. area %= 97.30, r.t. = 3.140 min, y= 214 nm nobile phase = :
‘acetonitrile /water w 0.10% TFA; 1R (KBr)-18pnis: 2952, 2577, 1742, 1582,
1323, 1120; 400 MHz 'H NWR (DMBO-d6): S 7.67-7.74 (m 2H), 7.56-7.63 (m
2H); 7.13 (t, 1H, J = 7.8 Hz), 6.76-6.93 (m 4H), 6.22 (d,1H, J = 8.7 Hz),
5.08 (s, 2H), &z32.63(t, 2H, D+V,5 Hz)0BS(Q (pent@-ZH)Y MS m/z318HEY-1)3. Afal (Galc’Bipr 2. 54

[ Sodaracsboineisth Bk RS T ) Bl
85 Synthesis o

{8-[4-(2.5-Dichl oro-benzvl oxy) - benzvl sul fanyl | - chroman- 5-yl oxv}- acetic
acid (conpound 85) WO 03/084916 PCT/1B03101121 -186 0 H 85

5 Example 82

Svynthesis of {7-[3.5-Dichloroe-4-(4-trifluoremethyl-benzyloxy)-benzyisulfonylj-

indan-4-vloxy}-acetic acid lithinm salt (compound 82)

10 - 82

Step 1. Preparation of [3,5-Dichloro-(4-trifluoromethyl-benzyloxy)-phenyl}-

82A

methanol (compound 82A)

15

The title compound was prepared in the manner analogous to Example 14A using 1-
bromomethyl-4-trifluoromethyi-benzene and 2,6-dich]oro-4-hydfoxymethy]~phenol.
20 MS m/z 191 (M-159).

Step 2. Preparation of 1,3-Dichloro-5-chioromethyl-2-(4-triflnoromethyl-
benzyloxy)-benzene (compound 82B)




.Step 1. Preparatlon ' ) .
of {8-[4-(2, 5-Di chl or o- benzyl oxy) - benzyl sul f anyl ] - chronan- 5 5-yl oxy}-acetic
acid nethyl ester (conpound 85A) SSA 10 The title conpound was prepared ‘in
t he nanner‘%ﬁﬂﬂﬁﬁﬁéé to Exanpl e | F using(8- PCT/IB03/01121

~ mercapt o- chroman-5-yl oxy) -acetic acid nmethyl ester and 1, 4-Dichl oro-2-(4-

. chl or onet hyl - phenoxynet hyl ) - benzene prepared in the manner, anal agous to
Exanple 71A. nlz 519 (M+l). 15 Step 2. Preparation of )
{8-[4-(2,5-D chl oro-benzyl oxy) - benzyl sul fanyl ]-chroman. 5-yl oxy}-acet,ic
aci d (conpound 85) The title conpound was Eﬁﬁpared in the manner anal ogous
to Exanple 1 using SSA. np 98-100 C IR ( J cml: 3038, 2854, 1729,

1508, 1240, '1124; 400 MHz'H 20 NWR (DVSO-d6): S 12.95 (br(s),.1H), -
-7.57-7.62 (m 1H), 7.39-7.53 (m 2H); 7.12 é 20 (m 2H), 6.84- 6. 96 (m 3H),
6.26 (d, 1 H J =8.6 H), 505 (s, 2H), B OH) . 4.09 (t. 213, J =
4.9 Hz), 3.92 (s, 2H), 2.55 (t, 2H, J = , "1.83 (pentet, 2H); M5 WO
03/ 084916 PCT/1B03/01121 -187 -/7 SN L) . Shal . Calc'd for
‘C25H22C1206S: C, 59.41; H, 4.39; found: C, 59.20; H, 4.20. 5 Exanpl e 86
Synt hesis of 828
{8-[4-(5-Trifluoronethyl-pyridine-2-yl)-benzyl sul fanyl | -chroman- 5-

yl oxyl -acetic acid (conmpound 86) 0 ( H 10 86 Step 1.

{8-[4-(5-Trifl la@fe%ﬁtéamponw il PRparedlin ﬂﬁ%kﬁdﬁ'afo%ﬂwtbl?ﬁm@%%&ing

yl oxy}-acetic acid neth est er (conpoun
5 - 82A. MS 333 M-CD).

Step 3. Preparation of {7-[3,5-Dichloro-4-(4-trifluoromethyl-benzyloxy)-
: benzylsulfonyl]-indan-4-yloxy}-ac_etic acid methyl ester (compound 82C)

10
The title compound was prepared in the manner analogous to Example 1F using 82B
and 12C. MS m/z 571 (M+1).

15
Step 4. Preparation of The Lithium Salt of {7-[3,5-Dichloro-4-(4-
trifluvoromethyl-benzyloxy)-benzylsulfonyll-indan-4-yloxy}-acetic acid
(compound 82)

20 The title compound, in unprotonated form, was prepared in the manner analogous to

Example 1 using 82C. mp 235 °C dec; IR (KBr) cm™: 3414, 1622, 1591, 1472,
1326, 1265; 400 MHz '"H NMR (DMS(j-d(,): 67.66-7 .7';’ {m, 41H), 7.26 (s, 2H), 6.99
(d, 1H, 3= 8.5 Hz), 6.45 (d, 1H, J = 8.5 Hz), 5.03 (s, 2H), 4.02 (s, 2H), 3.92 (s, 2H),
2.73(t, 2H, 3 = 7.3 Hz), 2.65 (1, 2H, J = 7.3 Hz), 1.88 (pentet, 2H); MS m_/z 555 (M-




0 15 F3 86A The title.corrpound was prepared in the manner anal ogous to
Exanpl e |'F using (8- mercapto-chroman-5-yl oxy)-acetic acid nethyl ester and

18B. M5 mivp o3R.0bMI). 20 Step 2. PCT/IBO3/01121
{8-[4-(5-Trifluoronethyl-pyridine-2-yl)-benzyl sul fanyl]-chroman-5-

_yioxy}-acetic acid (conpound 86) WO 03/084916 PCT/ 1803/01121 . -188 The -

title conpound was prepared in the nmanner anal ogous to Exanple 1 using 86A.
np 178-179 C, 1R (Ur) cma: 3034, 2577, 1707, 1604, 1332, 1111; 400 MHz 'H
NVR (DMSO-d6): 8 12.95 (br(s), JH), 8.97 (s, 1H, 7.99-8.24 (m 4H), :
7.33-7.40 (m 2H), 6.95 (d, 2H, J = 8.5 }ig3., 6.26 (d, 2H, J = 8.6 Hz),
4.57 (s, 2H), 4.11 (t, 2H, J 5 =4.9 Hz), 4.04 (s, 2H), 2.56 (t, 2H, J =
6.5 Hz), 1.84 (pentet, 2H); Ms nfz 476 (Mtl). Anal. Calc'd for
C24H20F3NO4S: Q). AmabalcH) fot (dH200LF0.991: 6.50H0: CC5466; B13.70;H,i, K224,
3.02. 10 Exanple.8

{7-(5-(2-Chl or dsghgﬂ%)nbrhgtgbgz‘gb%s H’r‘é‘?h@?@drq‘lanvi | -i ndan-4- vl oxv)-acetic

acid (conpound 87) 15 87 Step 1. Preparation of

{7-[5-(2-Chl oro-phenyl ) -isoxazol - 3-yl net hyl sul fanyl ] - indan-4-yl oxy)-acetic

acid nmethyl ester (conpound 87A) C CI 20 87A
5 Example 83

Svnthesis of {8-[4-(4-Triflnoromethyl-benzvloxv)-benzylsulfanyll-chroman-5-
yloxy}-acetic acid (compound 83)

0

SALSE
Fscm

10 33

Step 1. Preparation of {8-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-

chroman-5-yloxy}-acetic acid methyl ester (compound 83A)

(¥
Fac’Cr\o '

15
' 83A
The title compound was prepared in the manner aﬁalogous to Example 1F using (8-
mercapto-chroman-5-yloxy)-acetic acid methyl ester and 14B. MS m/z 519 (M+1).
20

Step 2. Preparation of {8-[4-(4-Triﬁuorome!hyl-behzyloxy)-benzylsulfanyl]-

chroman-5-yloxy}-acetic acid (compound 83)




WD 03/ 084916 PCT/ 1B03/01121 -189 The title compound was prepared in the
manner anal ogous to Exanple |F using commercially available

3-chl oronet hyl - 5- (2-chl or o- phenyl ) -i soxazole and 12C. M5 niz 430 (M+tl). 5
Step 2. Prept@a¥umiof PCTABOINII2E
{7-[5-(2-Chl oro-phenyl)-isoxazol - 3-yl net hyl sul fanyl]- indan-4-yloxy)-acetic
.acid (conmpound 87) The title conpound was prepared in the manner- anal ogous
to Exanpl e busing 87A. np 161-162 C, IR (KBr) cnis:

3177, 3065, 1706, 1475, 1432, 1233; 400 Mz IH 10 NMR (DVMSO-do): 8 13.00 (bs,
IH), 7.78-7.85 (m IH), 7.58-7.64 (m IH), 7.42-7.53 (m 2H), 7.15(d, 1H,
J 8.6 Hz), 6.84 (s, 1H), 6.60 (d, 1H J =1&-6 Hz), 4.62 (s, 2H), 4.09
(s, 2H), 2.72-2.82 (m 4H) 1 91 (pentet 2H) I\/B rﬂz 416 (M+1). Anal.

galzg dN fgr 1(%231 5%( 5 oggd g@%‘ﬁ%@?@"ﬁf‘e manner analogous to ﬂxampl’e]us?ngSSGSAH
{7-13- (2, 6- D chlygy prphgpny L Zof = 1

i ndan- 4-yl oxyl - nEci{etl c amdj) %g%&%? 83)@)6%10J ‘k'ﬂof}ﬁhg/ QM Bﬁlr;%%e,%gr al}[als%ﬁ of
{7 [ 3- (2, 6- Di chlacatenipile v Wayer W/ob@%yllFA; sﬂkﬁi&l)cm" 3042, 2581 1739,1714, 1325,

LTS S A S5 o T, 5L T AR P8
5 7.63 (m, 2H); 7.10-7.17 (m, 2H), 6.92 (d, 1H, ] = 8.7 Hz), 6.83-6.89 (m, 2H), 6.26 (d,
1H, } = 8.5 Hz), 5.13 (5, 2H), 4.58 (s, 2H), 4.08 (1, 2H, I = 4.8 Hz), 3. é‘O (s, 2H), 2.55
(t, 24, J = 6.5 Hz), 1.83 (pentet, 2H); MS m/z 503 (M-1). Anal. Calc’d for
. CagHasF30sS: C, 61.90; H, 4.60; found: C, 61.41; H, 4.50.

10
Example 84
Synthesis of { 8-[3-(4-Triﬂuoromethvl-benzvloxv)-benlesulfanxl]-chromim-S-
yloxy}-acetic acid (compound 84)
15

Step 1. Preparation of {8-[3-(4-Triﬂuoromethyl-benzyloxy)-benzylsﬁlfanyl]—
chroman-3-yloxy]-acetic acid methyl ester (compound 844)
20 '



The title conpound mas'prepared in the manner anal ogous to Exanple |F using

.5 commercially avail abl e
4- br onemne 6- di chl or o- phenyl ) - 5- net hyl - i soxazol e rﬂ z
478 ( M+l) R\Vbélt);;e/% 62]% Preparation of ﬁ@ﬂ,ﬂ‘%&]ﬂ\{s
{7-13-(2, 6-Di chl oro-phenyl ) - 5-net hyl - i soxazo] - 4-

yl met hyl sul f anyl } -1 ndan-4-yl oxy}-acetic acid (conpound 88) 10 The tit le
conpound was prepared in the manner anal ogous to Exanple | using 88A. np
151-152 C, IR (KBr) cm|: 3084, 1743, 1430, 1277, 1245, 1106; 400 MHz 1H ' NMR
(DMSO-d6): S 12.97 (br(s), 1H), 7.47-7.70-(8% 3H), 6.90 (d, IH J = 8.5
Hz), 6.52 (d, I H J =8.5 Hz), 4.63 (s, 2H), 3.58 (s, 2H), 2.75 (t, 2H J
"=7.6 Hz), 2.65 (t, 15 2H, J = 7.6 Hz), 2.07 (s, 3H), 1.89 (pentet, 2H M
mz 464 (Mt]). Anal. Calc'd for C22H, 9012NO4 : 9C, 56.90; H, -4.12; N, 3.02;
found: C, 56.51; H 3.96; N, 2.95. " Synt hesi s of

" {7-(3-(4-Trilluoronethyl-phenyl)-iso nmet hyl sul f anyl |-

i ndan- 4-yl oxyl -acetic acid (conpound ‘88 /084916 PCT/1B03101121 -191-
FS O 89 Step 1. Preparation of :
{7-13-(4-Trifluoromethyl -phenyl)-isitixazol-5 5

yl nmet hyl sul f anyl ] -1 ndan- 4-yl oxy) - ac c acid nethyl ester (conpound 89A)
89A 10 The title conpound was prepa Fed in the manner anal ogous to Exanple
1F using 42C and 12C. M5 niz 464 (M

84A

The title compound was prepared in the manner analogous to Example 1F using (8-

5 mercapto-chroman-3-yloxy)-acetic acid methyl ester and 79B.IMS m/z 519 (M+1).

Step 2. Preparation of {8-[3-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl]-

chreman-5-yloxy}-acetic acid (compound 84)

10 The title compound was prepared in the manner analogous to Example 1 using 84A.
mp 113-115 °C; HPLC: area % ='97.30, r.t. = 3.140 min, Y = 214 nm, mobile phase = |
acetonitrile / water w/0.10% TFA; IR (KBr) cm™: 2952, 2577, 1742, 1582, 1323,

1120; 400 MHz 'H NMR (DMSO-dg): & 7.67-7.74 (m, 2H), 7.56~7.63 (m, 2H); 7.13
¢ 1H,J= 7.8 Hz), 6.76-6.93 (m, 4H), 6.22 (d, 1H, Y = 8.7 Hz), 5.08 (s, 2H), 4.45 (s,

15 QH), 4.08 (t, 2H, ] = 4.8 Hz), 3.91 (s, 2H), 2.54 (1, 2H, ] = 6.6 Hz), 1.82 (pentet, 2H);
MS m/z 505 (M+1). Anal. Calc’d for C2¢HxF30sS: C, 61.90; H, 4.60; found: C,
61.49; H, 4.44.

20 Example 85

Synthesis of {8-[4-( 2,5~Dichloro-benzvloxy)-benzylsulfanvl]-chroman-S-vlogx }=

acetic acid (compound 85)




_Step 2. Preparation of (7-[3-(4-Trifluoromethyl-phenyl)-isoxazol -5- :

yl met hyl sul fanyl ] -i ndan-4-yl oxy)-acetic acid (conmpound 89) 15 The title
compound was _prepared in the manner anal ogous to Exanple | using 89A. np.
166- 168 C; Wﬁ&!’ qMba %= 96.95 r.t. = 3.140 nin, ,y = 214PAR{IBoasbitE
phase = acetonitrile / water w 0.10% TFA. IR (KBr) cnmi: 3140, 3085, 1742,
-1322, 1255, 1109; 400 MHz 'H NWR (DMSO-d6): S 12.96 (br(s), 1H), 7.99 (d,
2H, J = 8.3 Hz), 20 7.81 (d, 2H, J =8.3 Hz), 7.14 (d, | H J = 8.4 Hz), .
6.81 (s, 1H, 6.61 ( d, I H J =84 Hz), 4.63 (s, 2H, 4.23 (s, 2H), 2.76
(t, 4H, J = 7.5 Hz), 1.91 (pentet, 2H); M5 miz WO 03/1184916

PCT/ 1 B113101121 -192 450 (M+1). Anal. Catldéd for C22HI8F3NO4S: C, 58.79;

H 4.04; N, 3:12; found: C, 58.38; H 3.92; N 2.95. 5 Exanple 90

- Synt hesi s of

(7-f2-(4"-Trifluoromethvl-bi phenvl-4-yl)-ethv
yl oxyl -acetic acid (conmpound 90) SO0 CH. o
Preparation of {7-[2-(4'-Trifluordfeth @ 'y
i ndan-4-yl oxy) -acetic acid net hyI .

fRnvl | -i ndan- 4-

.r 19'F 90 Step 1.
Enyll - 4-yl ) -ethyl sul fanyl]- 15
d 90A) s

85

Step 1. Preparation of {8-[4-(2,5-Dichloro-benzyloxy)-benzylsulfanyl}-chroman-
5 S-yloxy}-acetic acid methyl ester (compound 85A) ' '

85A

L]

10 The title compound was prepared in the manner analogous to Example 1F using (8-
mercapto-chroman-5-yloxy)-acetic acid methyl ester and 1,4-D!ichloro~2-(4-
chioromethyl-phenoxymethyl)-benzene prepared in the manner; analagous to

Example 71A. m/z 519 (M+1).

15 Step 2. Preparation of {8-[4-(2,5-Dichloro-benzyloxy)-benzylsulfanyll-chroman-
' 5-yloxy}-acetic acid (compound 85) )

The title compound was prepared in the manner analogous to Example 1 vsing 85A.
~ mp 98-100 °C; IR (KBr) cm’: 3038, 2854, 1729, 1508, 1240, 1124; 400 MHz'H
20 - NMR (DMSO-de): 6 12.95 (br(s), 1H), 7.57-7.62 (m, 1H), 7.39-7.53 (m, 2H); 7.12-
7.20 (m, 2H), 6.84-6.96 (m, 3H), 6.26 (d, 1H, J = 8.6 Hz), 5.05 (s, 2H), 4.58 (s, 2H),
4.09 (t, 2H, J= 4.9 Hz), 3.92 (s, 2H), 2.55 (t, 2H, J = 6.5 Hz), 1.83 (pentet, 2H); MS




-0 one F F 90A 20 The title conmpound was prepared in the manner anal ogous
to Exanple IF using 12C and 4-(2-brono-ethyl)-4"-trifluoronethyl -bi phenyl
(conpoundwa2&yessdfs i nk 487 (Mrl). WO 03/ 084916 PCTI | BO3/ OpdRinposzni3 Step
2. Preparation of {7-[2-(4"-Trifluoronethyl-biphenyl-4-yl)-ethylsul fanyl]-

i ndan-4-yl oxy] -acetic acid (conpound 90) 5 The title conpound was prepared
“in the manner anal ogous to Exanple | using 90A. np 170-172 C, IR (thin
film cm': 1724, 1471, 1327, 1239, 1175, 1110; 400 MHz | H NWR (DI\/ISOdG) S
12.96 (br s, IH), 7.82 (d, 2H, J = 8.3 Hz), 7.74 (d, 2H, J = 8.3 Hz), 7.61
(d, 2H, J =8.3 Hz), 7.31 (d, 2H, J = 8.3-W®), 7.12 (d, 2H J 8.5 Hz)
6.62 (d, 1H, J = 8.5 Hz),463(s 2H) 308(t 2H J: 6 Hz), 280(m
6H), 1.96 (m g’w 10l\/Brﬂz§ ]Q-? 2F3CB C,
66.09; H, 4.91m4%803dM-b: A C@!?d ‘fas%ze.ch%f;pﬁ%‘”gil é;?ﬁtf?@gﬂ 0205
{7-{2-(4"-Trif rquret hvl - b| phenyl 4-vl)-ethvll-ind2n-4-vloxvl- 15 acetic
acid (conpound 91 i IN\ e FF

5 Example 86

Synthesis of {8-{4-(5-Triflnoromethyi-pyridine-2-yl)-benzylsulfanyll-chroman-5-
vioxy }-acetic acid (compound 86) '

10 - 86

Step 1. {8-[4- (S-Tnfluoromethyl—pynd1ne-2-y])-benzylsulfanyl]—chroman-S-
yloxy}-acetic acid methyl ester (compound 86A)

15-
86A
The title compound was prepared in the manner analogous to Example. 1F using (8-
mcrcapto-chroman-S-yloxy)-acetic acid methyl ester and 18B. MS m/z 490 (M+1).
20

Step 2. {8-[4-(5-Trifluoremethyl-pyridine-2-yl)-benzylsulfanyl]-chroman-5-
yloxy}-acetic acid (compound 86)




91 20 Step 1. Preparation of (Indan-4-yloxy)-acetic acid nethyl ester
(conpound 91A) V\D 03/ 084916 PCTI | B0O3/01121 -194 Ove 91A Conpound 91A was

prepared frqgy ?ﬂ 4-ol and bronp-acetic acid nmethyl ester in 5 the o
manner anal ogous (Exarrpl e IC. 400 MHz 'H NMR (DVBO-d6) S 7,F@UIBYSHO1IRH,  J
= 7.8 Hz), 6.79 (d, 11! = 7.3 Hz), 6.56 (d, | H J =8.1Hz), 4.74 (s,

2H), 3.63 (s, 3H), 2. 77 (m 4H), 1.95 (m 2H). Step 2. Preparation of

(4" -Trifluoronethyl -bi phenyl -4-yl)-acetic acid (conpound 10 91B) F. F F O
OH 91B 15 A mixture of (4-bronp-phenyl)-acetic acid (10.2 g, 47.4 nmol.), -
4- trifluoronethyl phenyl boronic acid (10.0_ 52.7 mmol), and 59,01b -

wat er-wet 5% pal | adi um on charcoal catalyst (4.6 g) in 50 M of water and
8.0 mM of 2-propanol was treated dropwi se over 30 mnutes with a solution
of sodi um car bo i was
heated at 65- 70?:% glrt(egcogh tu mgﬂaa%%rgﬁaggd %%h égrgalﬁlggh%nag o}ﬂ?@ﬁlﬁ@?ﬁ&%ﬂhﬁf@é‘%&a

a solution of 2-pyp b‘p&-ﬂ@?l’@zaﬂé(ﬂiﬂz)@mﬂ 30R4c 25, 1805l 604, A H3R,0hi1dp 460MHZ b

(7071571) . The reaet 190l A0 £ 9850 IS s KM 9o 2P, 2m), 7.33-7.40
(m, 2H), 6.95 (¢, 2H, J = 8.5 Hz), 6.26 (4, 2H, J = 8.6 Hz), 4.57 (s, 2H), 4.1 (¢, 2H, J

5 = 4.9 Hz), 4.04 (5, 2H), 2.56 (t, 2H, } = 6.5 Hz), 1.84 (pentet, 2H); MS m/z 476
(M+1). Anal. Calc’d for Ca4HF3NO4S: C, 60.63; H, 4.24; N, 2.95; found: C, 60.31;
H, 4.24; N, 3.02.
10 "~ Example 87

Svnthesis of {7-[5-(2-Chloro-phenyl)-isoxazel-3-ylmethyisulfanyl]-indan-4-

yloxv}-acetic acid (compound 87)

g,

15 87

Step 1. Preparation of {7-[5-(2-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyi]-
indan-4-yloxy}-acetic acid methyl ester (compound 87A)

20




of Celite filter-aid, and the filter cake was washed 5x with the above 2-
propanol /water/2.0 N aqueous sodi um hydroxi de solution. The conbi ned
filtrates were diluted with 125 mM of water, and the solution was digested
on the steaMOB3PHIRG with charcoal and filtered. The filtratpengeidiiut ed

~with an additional 150 ml of water WO 03/084916 PCT/1803/01121 -195 and
~made strongly acidic by the addition of 4.0 N hydrochloric; acid. The

precipitated product was filtered and suspended in 350 m of water plus
50: m of nethanol. The new m xture was stirred for several hours and
filtered again. The crude product was recrystallized from aqueous
acetonitrile. A sanple recrystallized a se’éé?rd time from 5 aqueous

acetonitrile had np 158-160C;, Ms mz 280 (M. Step 3. Preparation of

01C 15 A susportieoraIpaRy Yo hihe rtpStraPant G EXmple 1P usig

‘N- di et hyl f or magiiigercial Blavillables-cRiosdth@h BRRIARR - PREyDAXBELIE Fad 2€. MG

treated dropwi se with a solution of oxalyl chloride (0.70 M, 1.0 g, 8.0
mol) in 10 m et 430Mohonmet hane. The ice bath was 20 renoved, and the

m xture was stirred at roomtenperature for 3 h. The sol ution was :
filtered, and the filtrate was evaporated. The residue quickly crystallized

to yield3he &epi2.cPireparchtionref ﬁ-fm?-m@;omhémﬂ)-mmbwlmmﬁilml]y in the
next step. 25 Ste ., Preparatiqn,o
{(7-12-( 2T FQ!’@F'C‘)%’@'IIW Zp?ﬁeﬁﬁéﬂgl@%'-‘liﬂ'ﬁ"-daﬁ%t yl]-indan- 4-

- The title éompound was prepared in the manner analogous to Example 1 using 87A.
mp 161-162 °C; IR (KBr) em™: 3177, 3065, 1706, 1475, 1432, 1233; 400 MHz 'H
10 NMR (DMSO-dg): 8 13.00 (bs, 1H), 7.78-7.85 (m, 1H), 7.58-7.64 (m, 1H), 7.42-7.53
(m, 2H), 7.15 (d, 1H, J = 8.6 Hz), 6.84 (s, ]Hj, 6.60(d, 1H, I = 8.6 Hz), 4.62 (s, 21;1);
4.09 (s, 2H), 2.72-2.82 (m, 4H), 1.91 (pentet, 2H)§ MS m/z 416 (M+1). Anal. Calc’d
for C2;Hj2CINQ,S: C, 60.65; H, 4.36; N, 3.37; found: C, 60.56; H, 4.28; N, 3.16.

15

Example 88
Svynthesis of {7- Imethvlsulfanyl]-
indan-4—):loxxl~acet_ic acid (compound 88)
Cl '
l .
O
20 ,

Step 1. Preparation of {7-[3-(2,6-Dichloro-phenyl)-5-methyl-isoxazol-4-
ylmethylsulfanyl}-indan-4-yloxy}-acetic acid methyl ester (compound 88A)



yl oxy)-acetic acid nethyl ester (conpound 91D) WO 03/084916 PCT/1803/01121
-196 00 Ow A\ \' I 0O F F 91D A solution of 912C (2.2 g, 7.0 mol) in 25
m of 1, 2-dichloro-ethane was cooled in ice 5 and treated wi th anhydrous ,
ferric chl oMOB/084918 g 7.4 mmol). The mixture was stirred, POCHBNISYti on
~of 91A (1.5 g, 7.3 mol) in 10 m of 1,2-dichloro-ethane was added

.dropwi se. The m xture was stirred at roomtenperature for 18 It The
reaction mxture was added to 300 g of ice and of brine and extracted with
ethyl acetate (4x100 m). The conbi ned extracts were washed with 5%
aqueous sodi um 10 bi carbonate sol ution (4x2ﬁ%)m) and brine (1 x250 m ),

t hen dried over anhydrous sodium sulfate ant concentrated. The crude
product was purified by normal phase chronatography. A sanple.. -
recrystallized fromethyl acetate/hexanechad np 141-143 C;, M5 'ilk 467
(M1). 15 Step 5. Preparation of O '

17-[2-(4' -Trifluoronethyl -bi phenyl -4-yl J-®thyl ] -i ndan-4- yl oxy]-acetic acid
met hyl ester (conpound 91E) L O Owe .Q F 9 '

88A

The title compound was prepared in the manner analogous to Example 1F using
5 commercially avaijlable 4-brom0methy]~3-(2,6—dichloro-phenyl}~5-meth3rl-isoxa.zole

and 12C. MS m/z 478 (M+1).

Step 2. Preparation of {7-[3-(2,6-Dichloro-phenyl)-5-methyl-isoxazol-4-
yimethylsulfanyl}-indan-4-yloxy}-acetic acid (compound 88)
10

The title compound was prepared in the manner analogous to Example 1 using 88A.
mp 151-152 °C; IR (KBr) cm™: 3084, 1743, 1430, 1277, 1245, 1106; 400 MHz 'H
NMR (DMSO-dg): & 12.97 (br(s), 1H), 7.47-7.70 (i, 3H), 6.90 (d, 1H, J = 8.5 Hz),
6.52 (d, 1H, J = 8.5 Hz), 4.63 (s, 2H), 3.58 (s, 2H), 2.75 (t, 2H, Y = 7.6 Hz), 2.65 (1,
15 2H,J = 7.6 Hz), 2.07 (5, 3H), 1.89 (pentet, 2H) MS m/z 464 (M+1). Anal. Cale’d for
C22H ) 9ClLNO.S: C, 56.90; H, 4.12; N, 3.02; found: C, 56.51; H, 3.96; N, 2.95.

Example 89

20
Synthesis of {7-13-(4-Trifluoromethyl-phenyl)-isoxazol-5-ylmethylsulfanyl}-

indan-4-vloxv}-acetic écid {compound 89)




20 WD 03/084916 PCT/1B03/01121 -197 A solution of 91D (1.0 g, 2.1 muol) in
10.0 n1 of trifluoroacetic acid was treated dropwise with triethylsilane
(1.5 m, 9.4 mol ). The mixture was stirred at roomtenperature for
3 h and t%ﬁ"g/%’é*b"to 200 g of ice and water. The precipit REABIFWMIRZH was
extracted out with ethyl acetate (4x 100 m). The conbi ned extracts were 5
washed with brine (1x250 m ), 5% aqueous sodi um bi carbonate sol uti on (4x250
n), and brine again, then dried over anhydrous sodium sul fate and
concentrated. The crude product was purified by nornal phase
chr omat ogr aphy. 400 Mz 'H NVR ( DMSO- d6) I—%l7 82 (d, 2H, J 8.3 Hz), 7.75
(d, 2H, J =8.3 Hz), 7.61 (d, 2H, J 8.3 7.30. (d, 2H, J:8.3Hz),
6.90 (d, 1 H J =83Hz), 6.53 (d, 1 H J =8.3 H), 4.71 10 (s, 2H),
3.63 (s, 2H), 2.77 (m 8H), 1.94 £¢m 2H). Step 6. Preparation of
{7-12-(4"-Trifluoronethyl - bi phenyg*4=yl ) -ethyl]-indan-4- yloxy}-acetic acid
(compound 91) 15 The title conmpound,was prepared in the manner anal ogous to
Exanple 1 using 91E. -nip 188-190 R (thin film cmu: 1745, 1322,

1252, 1170, 1112, 1071; 400 .MHz 'H NVR (& dBT\S 89 (br s, 1H), 7.83 (d,
2H, J =8.1 Hz), 7.74 (d, 2H J = 8.5 , 2H, J = 8.1 Hz), 7.30

(d, 2H, J = 8.3 Hz), 6.90 (d, 1H J =8.3 ‘, H (d, 1H, J 8.3 Hz),
~4.58 (s,- 2H), 2.75(m 8H), 2.45 (m 2H); M5 niz 439 (M1). 20 Anal. Calc'd
for C26H23F303: C, 70:90; H, 5.26; found: 8 70.92; H, 5.01. Exanple 92
Synt hesi s of '
1S-Methyl -7-[4-(5-trifluoronethvl-yvridin-2-v])-benzylsulfanvl)-2 25
3- di hvdr o- benzgiepnaPrépyation)of {7484(8- TaiNvbroneiiybphehyDaisoxifzoR8/ 084916

PCT/ 1B03/ 01121 -198
5 yimethylsulfanyl}-indan-4-yloxy}-acetic acid methyl ester (compound 89A)

10 The title compound was prepared in the manner analogous to Example 1F using 42C
and 12C. MS m/z 464 (M+1).

Step 2. Preparation of {7-[3-(4-Trifluoromethyl-phenyl)-isoxazol-5-
ylmethylsulfanyl]-indan-4-yloxy}-acetic acid (compound 89)

15

| The title cofnpound was prepared in the manner analogous to Example 1 using 89A.

mp 166-168 °C; HPLC: area % = 96.95, r.t. = 3.140 min, Y = 214 nm, mobile phase =
acetonitrile / water w/0.10% TFA. IR (KBr) em™: 3140, 3085, 1742, 1322, 1255,
1109; 400 MHz 'H NMR (DMSO-de): & 12.96 (br(s), 1H), 7.99 (d, 2H, J= 8.3 Hz),

20 7.81(d, 2H,J = 8.3 Hz), 7.14 (d, 1H, J = 8.4 Hz), 6.81 (s, 1H), 6.61 (4, 1H,J=84"

' | Hz), 4.63 (s, 2H), 4.23 (s, 2H), 2.76 (t, 4H, ] = 7.5 Hz), 1.91 (pentet, 2H); MS m/z



M FFO FNOOH 925 Step 1. Preparation of )
“{5-Methyl -7-[4-(5-trifluoronethyl-pyridin-2-yl)- benzylsul fanyl]-2,

3-di hydr o- benzof uran4-yl oxy) -acetic acid nethyl ester (conpound 92A) M .
FA. \N F NvwDobdbsisidd 92A The title conpound was prepared i rcrhsomapner
anal ogous to Exanple IF using 18B and 7-nercapto-5-nethy-2,

3-di hydr o- benzof uran4-yl oxy)-acetic acid nethyl ester .15 (prepared in a
simlar manner as described for Exanple 12C). np 94-95 C, MsS nvz 490
(Mtl). Step 2. Preparation of

(5-Methyl -7-[4-(5-trifluoronethyl-pyridin-2- - benzyl sul fanyl ] -2,

3-di hydr o- benzof uran- 4-yl oxy) -acetic acid (go'rrpound 92) 20 The title
conpound was prepared in the manner anal ogous to Exanple | usi. ng 92A.-

np
B Tl o e oy
8.5 Hz), 8.12 (sB838;H,302:N3235Hz), 8.02 (d, 2H, J = 8. 7 34 (d, 2H,
J =8.5 Hz), 6.83 (s, 25 11D, 4.56 (s, 2H), 4.48 (t, 2H J ='8.7 Hz), 4.08

(s, 2H), 3.24 (t, 2H, J = 8.7 Hz), 2.02

5 Example 90

Svnthesis of { 7-[2-(4’-Triﬂuoromethvl-biphenv]-4-}])—ethvls_ulfam’l}-indan-«l.

- yloxy}-acetic acid (compound 90) !

Reans

10
90
Step 1. Preparation of {7-[2-(4'-Tril‘luoromethy]-biphenyl—-'l'-yl)—ethylsulfany]]-
15 indan-4-yloxy}-acetic acid methyl ester (compound 90A)
f ? <
" 90A
20 - The title compound was prepared in the manner analogous to Example 1F using 12C

and 4-(°-bromo-eth yD-4' -tnﬂuoromcthy] biphenyl (compound 22B). MS m/z 487
(M+1).



WD 03/ 084916 PCT/ 1803/ 01121 -199 (s, 3H); MS "/z 474 (M1). Anal. Calc'd
for 24H2F3NO4S: C, 60.63; H, 4.24: N, 2.95 found: C, 60.54; H 4.19; N,

2.94. EX 0@/0?—%]( 5 Synt hesi s of PCT/IB03/01121
[8-(4"- |"Uor onet hvl - bi phenvl - 4- vl net hyl sul f anyl ) - chr oman- 5-
vl oxvl - acetl c acid (conpound 93) F S OO F- - OON 10 93 Step 1.

Preparation of [8-(4'-Trifluoronethyl-biphenyl -4-yl nethyl sul fanyl)- 15
chroman-5-yl oxy] -acetic acid nethyl ester (conpound 93A) F 5 O F O M 93A
20 The title compound was prepared in the manner anal ogous to Exanple IF
using 18B and (8- nercapto-chroman-5-yl oxy$= acetic acid methyl ester. np -
122-124 C; M5 niz 489 (M+l). Step 2. Preparation of .
[8-(4'-Trifluoronethyl-biphenyl -4-yl met hyl sul fanyl)- 25

chroman-5-yl OXy] -acetic acid (conpound 93) WD 03/084916 PCT/ 1803/01121

using 93 ek P0VFHRAIER o (RRLP T edrdeltE DA PRI RISAEY T3,

1118; 400 Mzjdan-4-yloxy}-acetic acid (compound 90)

5 The title compound was prepared in the manner analogous to Example 1 using 90A.
mp 170-172 %C; IR (thin film) cm™: 1724, 1471, 1327, 1239, 1175, 1110; 400 MHz
I NMR (DMSO-ds) §12.96 (br s, 1H), 7.82 (d, 2H, T = 8.3 Hz), 7.74 (d, 2H, I = 8.3
Hz), 7.61 (d, 2H,J = 8.3 Hz), 7.31 (d, 2H,J =83 Hz), 7.12(d, 2H, J = 8.5 Hz); 6.62
(d, 14, J = 8.5 Hz), 4.63 (s, 2H), 3.08 (1, 2H, J = 7.6 Hz), 2.80 (m, 6H), 1.96 (m, 2H);
MS m/z 471 (M-1). Anal. Calc’d for Cz6H23F30:8: C, 66.09; H, 4.91; found: C,
65.95; H, 4.63. |

10

Example 91
Svnthesis of {7-[ -(4’-Trifluoromethvl-biphenvi-4-vD-ethvll-indan-4-yloxy}-

15 écetic acid (compound 91)

91

20
Step 1. Preparation of (Indan-4-yloxy)-acetic acid methyl es:ter (compound 91A)



NVR (DMSO-d5) 8 12. 94 (br s,-1H), 7.82 (d, 2H J =8.1 ~z), 7.74 (d, 2H,
55Hz)760(d 2HJ:.3Hz),7.34(d,2HJ: .3 Hz), 6.96 (d,

= 8. (d 2H, J 8.8 Hz), 4.58 (s, 2H), J:

). ﬁ%’é@*‘”@% 56 (t, 2H, J = 6.5 Hz), 1.84 (m APC]TJ"BQ’%/%"%?
(Ml). Anal . Calc'd for C25H21F3048: C, 63.28; H, 4.46; found C, 63. 28

‘H, 4.26. | " 10 Exanple 94 Synthesis of

{8-[S-(4-Trifluoromethyl -phenvl)-isoxazol - 3-yl net hyl sul fanyl | -

chroman-5-yl oxyl -acetic acid (conpound 94) 0 HOOC S OF 15 F F 94 St ep
1. Preparation of {8-[5-(4-Trifluoromethyl ghenyl)-isoxazol-3-

yl met hyl sul f anyl ) - chr oman- 5-yl oxy}-acetic aC| d nmet hyl ester (conpound 94A)
20 WD 03/084916 PCT11BC3101121 -201- MAOO~0 V' I S N O F

OMe

oY
| <:© |
91A

Compound 91A was prepared from indan-4-ol and bromo-acetic acid methy} ester in

5 the manner analogous to Example 1C. 400 MHz 'H NMR (DMSO-ds) § 7.00 (¢, 1H,
F=17.8 Hz),6.79 (d, 1H, T = 7.3 Hz), 6.56 (d, 1H,J = 8.1 Hz), 4.74 (s, 2H), 3.63 (s,
3H), 2.77 (m, 4H), 1.95 (m, 2H).

Step 2. Preparation of (4’-Trifluoromethyl~biphenyl-4-y])-aceti_c acid (compound

10 91B)
' F
F-
e
o]
U,
91B
15 A mixture of (4-bromo-phenyl)-acetic acid (10.2 g, 47.4 mmolj, 4.

trifluoromethylphenylboronic acid (10.0 g, 52.7 mmol), and 50% water-wet 5%
palladium on charcoal catalyst (4.6 g) in 50 ml of water and 8.6 mi of 2-propanol was
wreated dropwise over 30 minutes with a solution of sodium carbonate (6.8 g, 64.2
mmol) in 18 m! of water. The mixture was heated at 65-70°C for 3 h, then cooled to
20 40°C and treated with 13.0 ml of a solution of 2-propanol/water/2.0 N aqueous
sodium hydfoxide solution (70/15/1). The reaction mixture was filtered through a bed
of Celite filter-aid, and the filter cake was washed 5x with the above 2-
propanol/water/2.0 N aqueous sodium hydroxide solution. The combined filtrates
were diluted with 125 ml of water, and the solution was digested on the steam bath

25 with charcoal and filtered. The filtrate was dituted with an additional 150 ml of water



FF 94A The title compound was prepared in the manner anal ogous to Exanple
I F using 42C and (8- mercapt o-chroman-5-yl oxy)-acetic acid nethyl ester. np
. 112-113 C, M5 5 nfz 480 (Mtl). Step 2. Preparation of
{8-[5- (4- TMABWEMBfet hyl - phenyl ) -i sozazol - 3- PCT/1B03/01121
yl met hyl sul f anyl } - chr oman- 5-yl oxy}-acetic acid (conpound 94) 10 The title
conpound was prepared in the manner anal ogous to Exanple 1 using 94A. The
crude product was recrystallized fromethyl acetate/hexane to yield the
final product. np 171-173 C, IR (thin film cm 1: . '
1722, 1432, 1322, 1232, 1103, 1065; 400 MHz :jggll\/R (DVBO-d6) S 12.94 (br s, 1
H, 8.01 (d, 2H, J = 8.1 Hz), 7.84 (d, 2H"J = 8.3 Hz), 7.09 (s, 1H), 7.03
“(d, IH J =8.5 Hz), 6.29 (d, IH J 8.5 Hz), 4.59 15 (s, 2H), 4.08 (t,
2H, J = 5.0 Hz 4 st VB
whd 464 (M 1), lmd ﬂmg s é)g])zﬂcidmb gﬁllsa?dlgfnon%fﬁ N h%cﬁocclﬂm ac:é gg lgl@:lpék%q
found: C, 56. 89r0dFICt \gass@emd ang so&pen@ebmmsg r@laaf wgerus Homi of méthanol. The

18- 15- (4- Chl or o- t hvl s vl -
Cloxyl aceti o SeF MR whORIRES) ST R eSS Brosvevas 1o oo
\ ~Scl 955 ﬁ‘c@ptaﬂizeﬂlfﬁmai@bbw}acelfommle Asamp}e recrystalhzed a second time from

8-[5-(4- ChI or o- phenyl ) -i soxazol - Irreth SUIfan
815 aune)ous a%c?ommlc had mp 158y !60°C S msiz ZSOM

~ Step 3. Preparation of (4°-Trifluoromethyl-biphenyl-4-vl)-acetyl chloride °

(compound 91C)
10
F
F
e
A
cl
91C
15
A suspension 91B (2.0 g, 7.1 mmol) and 5 drops of N, N-dimethylformamide in 30 m}
of dichloromethane was cooled in ice and treated dropwise with a solution of oxaly]
chloride (0.70 ml, 1.0 g, 8.0 mmol) in 10 ml of dichloromethane. The jice bath was
20 removed, and the mixture was stirred at room temperature for 3 h. The solution was
filtered, and the filtrate was evaporated. The residue quickly crystallized to yield the
acid chloride intermediate, which was used immediately in the next step.
25

Step 4. Preparation of {7-[2-(4"-Trifluoromethyl-biphenyl-4-yl)-acetyl}-indan-4-
yloxy]-acetic acid methyl ester (compound 91D)



chroman- 5-yl oxy)-acetic acid nmethyl ester (conpound 95A) 0 Meo 1M1 O
1p, 0 3 h 95A 10 The title conpound was prepared in the nmanner anal ogous
to Exanmple |F - chl oronet hyl -5-(4-chl oro-phenyl )-is d
(8-nerca @8%’?‘#‘@“& 5-yloxy)- acetic acid nethyl ester. p@@f@éﬁg

. mz 446 (NH) Step 2. Preparation of

- {8-[5-(4-Chl oro-phenyl)-isoxazol - 3-yl net hyl sul fanyl ]- 15

chroman-5-yl oxy)-acetic acid (conpound 95) WO 03/4184916 PCT/ 1803/ 01121
-203 The title conmpound was prepared in the manner anal ogous to Exanple 1
using 95A. np 181-183 C, IR (thin film 1. 1723, 1612, 1479, 1428,

1231, 1134; 400 MHz 'H NWR (DMBSO-d6) 312 (br s, 1H), 7.82 (m 2H), 7.54
(nil 2H), .7.02 (d, 1H, J = 8.8 Hz), 6.94 (s, 1H, 6.29 (d, 1H J =8.5. |
Hz), 4.59 (s, 2H), 4.08 (t, 2H, J =5.0 Hz), 5.4.01 (s, 2H), 2.55 (t, 2H
J =6.6 H), 1.83 (m 2H); M5 ink 430 (M1), Calc d for C21H18ClI NCBS:
C, 58.40; H, 4.20; N, 3.24; found: C 58. 30; w3 28. Exanpl e 96
10 Synt hesi s of

{4-[5-(4-Chl oro-phenyi)-i soxazol - 3-xhperw| sul fanyl\_‘& met hvl -
phenoxv}-acetic acid (conpound 96)

91D

A solution of 91C (2.1 g, 7.0 mmbl) in 25 ml of 1,2-dichloro-ethane was cép_léd in ice

5 and treated with anhydrous ferric chloride (1.2 g, 7.4 mmol). The mixture was
stirred, and a solution of 91A (1.5 g, 7.3 mmol) in 10 ml of 1 2-dlchloro-ethane was
added dropwise. The mixiure was stirred ai room temperature for 18 h. The reaction
mixture was added to 300 g of ice and of brine and extracted with ethyl acetate
(4x100 ml). The combined extracts were washed with 5% aqueous sodium

_ ]‘0 bicarbonate solution (4x250 ml) and bﬁne (1x250 ml), then dried over anhydrous

sodium sulfate and concentrated. The crude product was purified by normal phase

chromatography. A sample recrystallized from ethyl acetate/hexane had mp 141-143
%C: MS m/z 467 (M-1). '

15 Step 5. Preparation of {7-[2-(4"-Trifluoromethyl-biphenyi-4-yl)-ethyl}-indan-4-
yloxy]-acetic acid methy] ester (compound 91K)

91E
20



HO~ M os a 96 15 Step 1. Preparation of
{4-[5-(4-Chl oro-phenyl)-isoxazol - 3-yl net hyl sul fanyl ]-2-

met hyl - phemaxy3dngenii c acid nethyl ester (conpound 96A) WO Qﬁéﬁgé’zﬂjjg%
PCT/1B03/01121 -204 O MeO Me OS5 c' 96A The title conpou 1epared

.in the manner anal ogous to Exanple |F using 3- _
chl or onet hyl - 5- (4- chl or o- phenyl ) -i soxazol e and 2C. np 79-80 C, MS mz 404 5

(Mtl). Step 2. Preparation of
{4-(5-(4-Chl oro-phenyl ) -isoxazal - 3-yl net hyl sul fanyl ) -2- net hyl - phenoxy
)-acetic acid (conpound 96) 10 The title et¥pBound was prepared in the

.manner anal ogous to Exanple | using 96A. np 152-153 C, IR (thin film
cm ' 1724, 1495, 1433, 1309, 1225,1196;, 400 Mz 'H NVR (DVSO-d6) S 12.96

(br s, 111), 7.8z°oHonpfPID{l.88, 2.hmmel)in 10.0.m pfrifluorpaceticacid Wi tidaled 7. 12
S i1 (s Bt oReitndina b 1308 alfimob ol el SdRlimgd a® (1
f or C1pH, 6ClI NOASoofB, teBetahre fdr 3 4. 2hd the, ad8eb®; 200q@uofdee id waiter> The Precipi@isd N,

350 solid was extracted out with ethyl acetate (4x100 ml). The combined extracts were
5 washed with brine {1x250 mi), 5% aqueous sodium bicarbonate solution (4x250 ml),
and brine again, then dried over anhydrous sodium sulfate and concentrated. The
crude product was purified by normal phase chromatography. 400 MHz '"H NMR
(DMSO-ds) 87.82 (d,2H, J = 8.3 Hz), 7.75 (d, 2H, ) =8.3 Hz), 7.61(d, 2H, J = 8.3
Hz), 7.30(d, 2H, ] = 8.3 Hz), 6.90 (d, 1H, J = 8.3 Hz), 6.53 (d, 1H, J = 8.3 Hz), 4.71

10 (s, 2H), 3.63 (s, 2H), 2.77 (m, 8H), 1.94 (m, 2H).

Step 6. Preparation of {7—[2-(4’-Triﬂuoromethyl-biphenyl-4-yl)-ethyl]—indan-4-

yloxy}-acetic acid (compound 91)

15 The title compound was prepared in the manner a.nalogous to Example 1 using 91E.
-mp 188-190 °C; IR (thin film) cm™: 1745, 1322, 1252, 1170, 11 12,1071; 400 MHz
'H NMR (DMSO-d5) § 12.89 (br s, 1H), 7.83 (d, 2H, I = 8.1 Hz),7.74(d,2H,J = 8.5
Hz), 7.61 (d, 2H, J = 8.1 Hz), 7.30 (d, 2H, J = 8.3 Hz), 6.90 (d,_!]H, J=18.3 Hz), 6.51
(d, 1H, J = 8.3 Hz), 4.58 (s, 2H), 2.75(m, 8H), 2.45 (m, 2H); h/fS m/z 439 (M-1).

20 Anal. Calc’d for CysH,3F30s: C, 70.90; H, 5.26; found: C, 70.92; H, 5.01.

Example 92

Svynthesis of [5-Methy)-7-[4-(5-trifluoromethvi-pyvridin-2-

23 3-dihvdro-benzofuran-4-vloxyl-acetic acid (compound 92)




-Exarrpl e 97 20 Synthesis of
{7-1f5-(4-Chl oro-phenvl)-isoxazol - 3-vl net hyl sul fanyl | -i ndan-4- vl oxv)-acetic

acid (conpound 97) WO 03/084916 PCT/1803/01121 -2050 HO O ~1 5 C 97

Step 1. Prepabaisigimief _
{7-[5- (4- Chl oro- phenyl ) -i soxazol -3-yl nethyl sul fanyl]-. 5 PCT/1B03/01121

I ndan- 4-yl oxy)-acetic acid nethyl ester (conmpound. 97A) O MeO') O &S ri
97A The title conpound was prepared in the manner anal ogous to Exanple 1F
using 3- 10 chl oronet hyl - 5- (4-chl or o- phenyl ) -i soxazol e and 12C. np 112- 114

C, Mo mz 430 (M+l). Step 2. Preparation of
{7-15- (4-Cnl oro-phenyl ) -i soxazol - 3-yl met hyl syhd anyl | - i ndan- 4-yl oxy) acetic

acid (conpound 97). 15 The title conpound was prepared in the manner
anal ogous to Exanple 1 using 97A. np 157-159 C, IR (thin film cm 1: 1731
1612, 1465, 1433, 1231, 1110; 400 MHz WD 03/084916 PCT/1B03/01121

Me
F ' S 0o o
E 7\ \q
F

=N o OH

92

w

Step 1. Preparation of {5—Methyl-7-{4-(5—triﬂuoromethyl-pyridin-z—yl)
benzylsulfanyl}-2, 3- dlhydro-benzofuran-4-yloxy}-acet|c acid methyl estey
(compound 92A)

Me

10
924

The title compound was prepared in the manner analogous to Example IF using 18B
and 7-mercapto-5-methy-2, 3-dihydro-benzofuran-4-yloxy)-acetic acid methyl ester

15 {prepared in a similar manner as described for Example 12C). mp 94-95 °C; MS msz
490 (M+1).

Step 2. Preparation of (S—Methy]-7-[4-(5-trii‘luoromethyl-pyridin-?.—yl)-
benzylsulfanyl}-2, 3-dihydro-benzofuran-4-yloxy)-acetic acid (compound 92)

20 '
The title compound was prepared in the manner analogous to Example 1using 92A.
mp 155-157 %C; IR (thin film) em™: 1732, 1587, 1416, 1331, 1211, 1129 400 MHz
"H NMR (DMSO-ds) & 12.89 (br s, 1H), 8.97 (m, 1H), 8.21 (dd, 1H, J = 2.0, 8.5 Hz),
8.12(d, 1H,J =83 Hz), 8.02 (d, 2H, I = 8.3 Hz), 7.34 (d,2H, I = 8.5 Hz), 6.83 (s,

25 . 1H), 4.56 (s, 2H), 4.48 (1, 2H, ] = 8.7 Hz), 4.08 (s, 2H), 3.24 (t, 2H, ] = 8.7 Hz), 2.02



206 'H NVR (DVMBO-d6) S 7.81 (m 2H), 7.54 (m 2H), 7.10 (d, 1H J = &3

"Hz), 6.95 (s, 1 H), 6.59(d, 1 H J =8.5H), 4.62 (s, 2H), 4.06 (s, 2H),

2. 77 (m @ﬂ%\&%_’% (m 2H), MS mz 414 (Ml) Anal . Cal CIﬂCTﬂBﬂ;’Ol‘O]‘]Z]
for C23H1sCl . C, 60.65;"H, 4.36; N, 3.37; found: C, 60.62; H 4.10; N,

3.31. 5 Exanple 98 Synthesis of

{743- (4- Chl or o- phenyl ) -i soxazol - 5-yl met hyl sul f anyl | -i ndan-4- vi oxyl -acetic -
acid (conpound 98) 10 0 HO-R) O\'"' S N | Cl1 98 Step 1. Preparation of
{7-[3-(4-Chl oro-phenyl)-isoxazol - 5-yl net hg%%ul fanyl]- 15

i ndan4-yl oxy)-acetic acid nethyl ester (conpound 98A) 0 MeO- /" OO C
98A WD 03/084916 PCT/ 1603/01121 -207 The title conpound was prepared in

the manner anal OQeHS MOPEHAS).! Ant CR Plor CoHa0FNOLS: C, 60.63; H, 4.24; N,
2.95: found: C, 60.54; H, 4.19; N, 2.94.

Example 93
5
Svnthesis of [8-(4"-Trifluoromethyl-biphenyl-4-vimethvisulfanyl)-chroman-5-
vioxv]-acetic acid (compound 93) '
F 5 o 0
F
S OO % g
10
93
Step 1. Preparation of [8-(4"-Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-
i5 chroman-5-yloxy]-aceti¢ acid methyl ester (compound 93A).
Fooo, 5 0 0
F
93A
20 The title compound was prepared in the manner analogous to Example 1F using 18B

and (8-mercapto-chroman-5-yloxy)-acetic acid methyl ester. mp 122-124 °c; Ms

m/z 489 (M+1).

Step 2. Preparation of [8§-(4’-Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-

- 25 chroman-5-yloxy]-acetic acid (compound 93)



chl or oret hyl -3-(4ichl or o- phenyl') -i soxazol e and 12C. np 92-94 C, M5 m z 430
(M+l). 5 Step 2. Preparation of 17-[3-(4-Chl oro-phenyl)-isoxazol -5

yl met hyl s lax< 1 Ndan-4-yl oxy}-acetic acid The title co '
pr epar ed il{ki)?jﬁ)gur%ﬁner anal ogous to Exanple | using 98A. mﬂﬁﬁilw C
JR (thin film cm 1: 1741, 1574, 1476, 1429, 1252, 1110; 400 MHz 1H NWMR

(DVMSO-do) S 7.78 (m 2H), 7.51 (m 2H), 7.13 (d, 1H, J = 8.6 Hz), 6.72 (s,
- 1H), 6.60 (d, 1 H J =8.5 Hz), 4.62 (s, 2H), 4.20 (s, 2H), 2.76 (m 4H,
1.91 (m 2H); M5 mz 414 (M1). Anal. Calc'd forC21H SCIN04S: C, 60.65; H,
436; N, 3.37; found: C, 60.55; H 4.17; Npg@.34. 15 Exanple 99 Svnthesis
of 15 Chloro 2 nethyl 4 (5-(4-trilluoronethyl-phenyl)-isoxazol-3- Inmeth -
| sul fam | phenoxv)-acetic acid (conmpound 99) 200 HO- Og M S | N OF

F F 99 WO 03/084916 PCTI 1803/ 111121
The title compound was prepared in the manner analogous to Example 1 using 93A.

mp 170-172 °C; IR (thin film) cm™: 1717, 1584, 1473, 1330, 1231, 1118; 400 MHz
'H NMR (DMSO-ds) 8 12.94 (br s, 1H), 7.82(d, 2H, J = 8.1 Hz), 7.74 (4, 2H, T = 8.5
5 Hz), 7.60 (d, 2H, J = 8.3 Hz), 7.34 (d, 2H, ] = 8.3 Hz), 6.96 (d, 2H, J = 8.8 Hz), 6.28
(d, 2H, J = 8.8 Hz), 4.58 (s, 2H), 4.11 (t, 2H, ] = 5.0 Hz), 4.03 s, 2H), 2.56 (t, 2H, J =
6.5 Hz), 1.84 (m, 2H); MS m/z 473 (M-1). Anal. Calc’d for CosHyF30,8: C, 63.28:
H, 4.46; found: C, 63.28; H, 4.26. Lo

10 - Example 94

Synthesis of {8-[5-(4-Triflnoromethyl-phenyl)-isoxazol-3-ylmethylsulfanyll-

chroman-5-yloxv}-acetic acid (compound 94)

-
A
0. O _
5
Ny

o

=

15

Step 1. Preparation of {8-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3-
ylmethylsulfanyl}-chroman-5-yloxy}-acetic acid methyl ester (compound 94A)

20



-208- Step 1. Preparation of
{5-Chloro-2-nethyl-4-[5-(4-trilluoronethyl-phenyl)-

i soxazol - 3-yl net hyl sul f anyl ) - phenoxy) -acetic acid nmethyl ester (conpound
99A) 0 Me "84%@ O F FF 99A 5 The title conpound was pKEFBOEMIZh t he
manner anal ogous to Exanple |IF using 3-

- chl or onet hyl - 5- (4- Chl or o- phenyl ) -i soxazol e and 20C. np 120-121 C, Ms ni, -
472 (M+l). 10 Step 2. Preparation of

{5-Chl oro-2-nmethyl -4-[5-(4-trilluoronethyl-phenyl)-

I soxazol - 3-yl met hyl sul fanyl | - phenoxy} - aée_tzb{:_ acid (conpound 99) i The
title conpound was prepared in the nmanner "anal ogous to *anple 1 using 99A
“np 180-182 C, IR (thin film cm 1: 1743, 1484, 1325, 1236, 1165, 1111; 400
MHz 15 'H NVR (DVMBSO-d6) S 13.03 (br s, olH), 8.03 (d, 2H, J =8.1 Hz), 7.84
(d, 2H, J =8.3 Hz), 7.33 (s, 111), 7A14 ( 1H), 6.96 (s, IH, 4.71 (s,
2H), 4.23 (s, 2H), 2.07 (s, 3H): M2 486.1(M1). Anal. Calc'd for

C2Hf 5C1 FANO4S: C, 52.47; H, 3.30; N, 3.0 Bund: C, 52.39; H 3.02; N,
2.86. WD 03/084916 PCT/1603/111121 -209 l e 100

/

\

FF 94A

The title compound was prepared in the manner analogous to Example 1F using 42C

and (8-mercapto-chroman-5-yloxy)-acetic acid methyl ester. mp 112-113 0C; MS. '
5 m/z 480 (M+1).

Step 2. Preparation of {8-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3-
ylmethylsnlfanyl}-chroman-5-yloxy }-acetic acid (compound 94)

10 The title compound was prepared in the manner analogous to Example 1 using 94A.
The crude product was recrystallized from ethy! acetate/hexane to yield the final
product. mp 171-173 %C; IR (thin film) cm™’; 1722, 1432, 1322, 1232, 1103, 1065;
400 MHz 'H NMR (DMSO-d5) § 12.94 (br s, 1H), 8.01 (d, 2H, J = 8.1 Hz), 7.84 (q,
2H, J = 8.3 Hz), 7.09 (s, 1H), 7.03 (d, 1H, J = 8.5 Hz), 6.29 (d, 1H, J = 8.5 Hz), 4.59

15 (s, 2H), 4.08 (t, 2H, J = 5.0 Hz), 4.04 (s, 2H), 2.55 (t, 2H, J = 6.5 Hz), 1.83 (m, 2H);

' MS m/z 464 (M-1). Anal. Cale’d for CoH,3F3NOsS: C, 56.77; H, 3.90; N, 3.01;

found: C, 56.80; H, 3.58; N, 3.07.

Example 95
20

-chroman-5-

Imethvisulfanvl

Svnthesis of {8-

yloxy}-acetic acid (compound 95)




Synthesis of 2-12-butyl-4-({4-14 5 (tnfluoronetM

| ) phenyl | phenyl | et hvl t hi o) phenoxvl acetic acid (conpound 100) 0 OHO F
100 Step 1. Preparation of 2-((1E)buta-1, 3-dienyl)-1-methoxybenzene
(conpound 1¥OP3OMPIG. ~ | O0A Met hyl tri phenyl phosphoni um br egTdgeidi32P 9.
'0.12 nol) was suspended in 400 m of 15 anhydrous THE under nitrogen and
~cooled to - 78 T. Sodium hydride (60%in mneral oil, 6.0 g, 0.15 nol) was
added portionw se. The reaction nmixture was allowed to warm up sl owy to
roomtenperature and stirred at the sanme terrperature for I h, then _

2- met hoxyci nnamal dehyde (16.2 g, 0.10 nol) 5?200 m of THE was added
dropwi se at roomtenperature, and stirred ar7' "he sane tenperature for 3 h.
20 Water (200 m) and diethyl ether (800 m) were added. The organic |ayer °
was separated, dried over sodiumsulfate, concentrated, and purified using
nor mal phase chromatography to afford the title product. 400 MHz 'H NWMR
(CDC13) S 7.48-656 (m 7H), 5.32 (d, I 5.16 (d, 1H), 3.84 (s, 3H. WO
03/084916 PCT/ 1B03/01121 -210 Step 2.. paratj on of

2- butyl -1-nmet boxybenzene (conpound 1OOB) 01 01_OOB 5 A mxture of the
product from exanple 100A (12.8 g, 0.08 rml

a 95

5 Step 1. Preparation of {8-[5-(4-Chloro-phenyl)-isoxazol-3-yimethylsulfanyi]-

chroman-3-ylexy}-acetic acid methyl ester (compound 95A)

a 95A.

10 The title compound was prepéred in the manner analogous to Example 1F using 3-
chioromethyl-3-(4-chloro-phenyl)-isoxazole and (8-mercapto-chroman-5-yloxy)-
acetic acid methyl ester. mp 131-133 °C; MS m/z 446 M-+1).

Step 2. Preparation of {8-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl}-
15 chroman-S-yloxy}-acetic acid (compound 95)



pal | adi um carbon (10% 50% water, 12 g) in 400 mM of ethyl acetate was ,
hydrogenated at 50 psi, at roomtenperature overnight, then filtered -,

t hr ough %'g},{fkwﬁnd concentrated to give 100B. 400 MHz' H pvRikdshie3) S 7. 16
(m 2H), 5 2H), 3.81 (s, 3H, 2.61 (m 2H), 1.57 (m 2H),1.38 (in,
. 2H), 0.92 (t, 3H) 10 Step 3. Preparation of 2-butyl phenol (conmpound 1000)
~OH 1000 15 To a stirred solution of the product from exanple 100E (13.1
g, 0.08 nol) in 400 M of dichloronmethane at - 78 C was added dropwi se a
solution of boron tribromde (100.2 g, 0.4 nol) in 200 m of

di chl oronet hane. After the-conpletion of-2e8ddition of boron tribromde, the
reaction mxture was nmaintained at - 78 Cfor 1 In, then 20 allowed to
reach roomtenperature and stirred at the sane tenperature overnight. The
m xture was ccmjeaiiletcnfpoGnd avaspregaraliv theynapnerichiogousite Exaupled usingRder . The

Sodi U sult ameh TEAIER Ok Eintim . §15n 18RO, B S0 M
7.10 (in, 2H) lﬁf@%@dmdﬁ%mﬁgi&r@d}mlﬂm%ﬂ ), 1,54 fmi, 28, 7.02: @LI D= 2H)
1.60 (tn, WO 03//084916 PCT/ 1B03/ 01121

-211 Step 4 BrécHa), 899dm, 1), 6.39 bl | 1 4 SEHHD.A3HlseH), $ ORi(b 2Bk bori-@ Hzd.e
(conpound 1O, O SENs (21, 7= 6.6 Hz), 1.83 (m, 2H); MS m/z430 (M-1). -

Anal. Calc’d for Co;H)sCINOsS: C, 58.40; H, 4.20; N, 3.24; found: C, 58.30; H, 3.91;

N, 3.28.
Example 96
10
Synthesis of { 4-[5-(4-Chloro-phenyl)-isoxazol-3-vimethvlsulfanyl}-2-methyl-
phenoxv}-acetic acid (compound 96) '
O
HOJH Me
o
5
o’N:
Cl 96
15

Step 1. Preparaﬁon of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-2-
methyl-phenoxy}-acetic acid methyl ester (compound 96A)




5 100D The title corrpouhd was prepared in the manner anal ogous to Exanple
1IBwth the product fromexanple 100C (2.38 g, 0.016 nol), sodium

t hi ocyanagﬁééﬁus;gmg,' 0.063 10 nol), sodium broni de (1.63 gf.cﬁugg,ﬁhfgql) and
brom ne ( 017 nol) in nethanol. 400 MHz 'H NWR (CDC13) 3 7.30 (m

2H), 6.81 (d, 1H), 5.49 (brs, 1H, 2.60 (m 2H), 1.59 (m 2H), 1.38 (m
2H), 0.95 (t, 3H). Step 5. Preparation of nethyl

2- (2- butyl - 4- cyanot hi ophenoxy) acetate 15 (conpound 100E) oTo~1 0 SCN
100E 20 The title conpound was prepared in_f{he manner anal ogous to Exanpl e
ICwth the product from exanple 100D (2.'5 ‘g, 0.014 nvol), methyl
bronpacetate (2.28 g, 0.015 nol), and cesium carbonate (6.60 g, 0.020 nol)
in 100 nl of acetonitrile. 400 MHz WO 03/ 084916 PCT/IB03101121 -212 IH NMR
(CcbC13) 8 7.38 (m 2H), 6.72 (d, 1H), 4166 (s, 2H), 3180 (s, 3H), 2.67 (m

2H), 1.57 (m 2H), 1.38 (m 2H), 0.9%9t) 3¥. Step 6. Preparation of
met hyl 2- (2- butyl - 4- sul f anyl phenoxy) acet & conpound 5 WOOF) v 001, O

s

-N'-..
o

o

o 96A

The title compound was prepared in the manner analogous to Example 1F using 3-

chloromethyl-5-(4-chloro-phenyl)-isoxazole and 2C. mp 79-80 °%c; MS m/z 404
5 (M+1).

Step 2. Preparation of {4-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl}-2-
methyl-phenoxy}-acetic acid (compound 96)

10 The title compound was prepared in the manner analogous to Example 1 using 96A.
mp 152-153 °C; IR (thin film) cm: 1724, 1495, 1433, 1309, 1225, 1196; 400 MHz,
' NMR (DMSO-ds) § 12.96 (br s, 1H), 7.82 (m, 2H), 7.54 (m, 2H), 7.19 (d, 1H, J =
1.5 Hz), 7.12 (4, 1H, } = 2.1, 8.4 Hz), 6.97 (5, 1H), 6.72 (d, 1H, J = 8.5 Hz), 4.63 (s,
2H), 4.11 (s, 2H), 2.09 (s, 3H); MS m/z 388 (M-1). ,

15 Anal. Calc’d for CisH6CINOS: C, 58.54; H, 4.14; N, 3.59; found: C, 58.53; H, 4.08;

N, 3.50.

Example 97

20 Svnthesis (i{'?-[5-(4-Ch1'0r0-phenvl}-isoxazol-3-vlmethvlsu']fanvl}-_indag-_él_-_

vloxy}-acetic acid (compound 97)




SH | OOF 10 The title conpound was prepared in the manner anal ogous to
Exanple ID with the product fromexanple 10CE (2.79 g, 10.0 nmmol),

di t hi ot hrejt ol 08 g, 20.0 mol), and 0.2 M potassium

di hydr ogéﬂﬁﬂ%&%‘%iﬁe (15 m) in 60 m of methanol. 400 Miz' ' H NVR (CDC13) 8
7.11 (m 2H), 6.60 (d, 1H), 4.61 (s, 214), 3.81 (s, 3H), 3.36 (s, 15 1H),
2.63 (m 2H, 1.57 (m 2H), 1.38 (m 2H), 0.98 (t, 311). Step 7 :
Preparation of methyl 2-[2-butyl-4-({4-]4-
(trifluoromethyl)phenyl]phenyl]nethylthio)phenoxy]acetate (conmpound | QOG
oo FO FF 20 100G W 031084914 PCT/ 1883/ 01121 -213 The title conpound
was prepared in the manner anal ogous to Exanple IF using I OOF and

| - (bromonet hyl ) -4-[4-(trifluoronethyl)phenyl]benzene prepared from and
phosphorous tribrom de and (4'-trifluo orret hyl - bi phenyl -4-yl)-nethanol in a
manner anal agous to Exanple 3B. 400H MR (CDCI3) 5 7.68 (m 4H),
7.51 (d, 2H), 5 7.29 (d, 2H), 715(m .60 (d, I H, 4.62 (s, 2H),
4.04 (s, 2H), 3.79 (s, 3H), 2.60 (m 2H) .55 (m 2H), 1.35 (m 211),
0.88 (t, 3H). Step 8. Preparation of 2- [2- | -4-({4-]4-

" (trifluoronet hyI ) phenyl ] phenyl } net hyl t hi o oxy] acetic acid (conmpound
100)

o 97

Step 1. Preparation of {7-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsulfanyl]-
5 indan-4-yloxy}-acetic acid methyl ester (compound 97A)

¢ 97A

The title compound was prepared in the manner analogous 1o Example 1F using 3-

10 chloromethyl-5-(4-chloro-phenyl)-isoxazole and 12C. mp 112-114 °%C; MS m/4z 430
(M+1).

Step 2. Preparation of {7-[5-(4-Chloro-phenyl)-isoxazol-3-ylmethylsuifanyl]-
indan-4-yloxy}-acetic acid (compound 97) .
15
| The title compound was prepared in the manner analogous to Example 1 using 97A.
hp 157-159 °C; IR (fhin film) cm™: 1731, ]612, 1465, 1433, 1231, 1110; 400 MHz




10 The title conpound was prepared in the manner anal ogous to Exanple 1

~with the product fromexanple 100G np 155-157 C, 400 MHz 'H NMR ( DMSO-d6)

S 7.88: (@vogi?ﬁ)swi(r 80 (d, 2H), 7.65 (d, 2H), 7.38 (d, 2H), pérARes(dezr | H),
7.09 (d, 1H, 9 (d, 1H), 4.65 (s, 2H), 4.17 (s, 2H), 2.50 (m 2H), 1.43
(m 2H), 1.22 (rn 2H), 0.81 (t, 15 3H). Wi 1473(M1I). Anal. Calc'd for
C26H2503SF3:. C, 65.81; H, 5.31; Found: C, 65.95; H 5.36. Exanple 101 20
Pre aration of (6 nmethyl 8 14 (4 trifluoronethvl-benzviox , -benz]-sulfa
chroman 5 vl oxv}-acetic acid (conpound 101%) F FI / O- 00 101 25 WO
113/ 084916 PCT/1 B03/01121 -214 Step 1.

{6-methyl-8-[4. (4-trifl uororret hyl - benzyl oxy) - benzyl sul f anyl ) - chr oman-

S-yloxy) -acetic agld MRty ioess 8 b AP 40 G S8 fifa, i, 7 5 D1 65 ¢,
1H), 6.59 (d, TH, 1 = 8.5 Hz), 4.62 (s, 2H), 4.06 (s, 2H), 2.77 (m, 4H), 1.92 (m, 2H);
MS m/z 414 (M-1). Anal. Calc’d for CyiHysCINOSS: C, 60.65; H, 4.36; N, 3.37;
found: C, 60.62; H, 4.10; N, 3.31. '

Example 98

Synthesis of {7-[3-(4-Chloro-phenvl)-isoxazol-5-ylmethylsulfanvll-indan-4-

vloxy}-acetic acid (compound 98)

O
BN
: s
2]

10

a o8

Step 1. Preparation of {7-[3-(4-Chloro-phenyl)-isoxazol-5-ylmethylsulfanyl)-
15 indan-4-yloxy}-acetic acid methyl ester (compound 98A)

N
<

ci 9.8 A



The title conpound was prepared in the manner anal ogous to Exanple |F using
(8- nercapto-6-nethyl -chroman-5-yl oxy)-acetic acid nmethyl ester and the
product from Exanple 14B. Ms ntz 533 (Mtl). 10 Step 2. ,

{ 6- met hy[W@PPAPME t i f | uor onet hyl - benzyl oxy) - benzyl sul fan;l/)ﬁr{]g%srﬂggrzaln-

5-yl oxy)-acetic acid (conpound 101) 2N KOH solution (5 m) was added to a
stirred slurry of the product from Exanple 101A (0.4g, 0.75 mml) in 2-3
m of methanol, and the m xture was heated briefly on a steanbath until
nearly clear, then stirred at roomtenp. After 3 hours the m xture 15 was
dituted with 15-20 m of ice-water and ac®ified with H3PP4. After 15
mnutes the precipitate was filtered off, rinsed 3x wwth water, and
dried'to afford the title product, 0.2g, 51% 400 MHz 'H NVMR (DMSO-d6) S
7.70 (d, 2H, J =8 Hz), 7.59 (d, 2H J =8 Hz), 7.18 (d, IZHi;FJ': ?.5 Hz) ,
6.88 (d, 2H 17 8. dnef Snalog@idto E4atplg BF using 3- 4. 06
(t, 2H, J = 4.@5‘%%?“’?%%%2&?”%“3@?% o, = g gfia%:z&ﬁs%,?—%% (s, 3H),
1.79 (quint, 2orodEihef-3-(SEMotdvphisnyl)-israray d 186 PP &5dH ot < :
{4-[5-(4-trifluoromethyl-phenyl)-isoxazol-3-Vinmethylsulfanvll- 255 6 7
8-t'et rahvdr o- i&pthal en-1 - vl oxyl -acetic acid (compound 102) WO 03/ 084916
PCT/ 1B03/ 01121 215 ONSF~H F O F 102 Step

1.
4-[5-(&-trifl t hyl - phenyl ) - i | - 3- th -7,8- 5
et ranydr o nashigial Brerbrybogh ey ezt BT S PR e O

indan-4-yloxy}-acetic acid

The title compound was prepared in the manner analogous to Example 1 using 98A.
mp 158-160 °C; IR (thin film) eml: 1741, 1574, 1476, 1429, 1252, 1110; 400 MHz

' ' : = 8.6 Hz), 6.72 (s,
' NMR (DMSO-ds) 87.78 (m, 2H), 7.51 {m, ZH), 113, 11?, J=8.6Hz) ( .
1H), 6.60 (d, 1H, I = 8.5 Hz), 4.62 (s, 2H), 4.20 (s, 2H), 2.76 (m, 4H), 1.91 (m, 2H);
MS m/z 414 (M-1). Anal. Calc’d for CoyHysCINO;S: C, 60.65; H, 4.36; N, 3.37;

found: C. 60.55; H, 4.17; N, 3.34.

10

15
Example 99

S-Ch]0r0-2-methvl-4-[5-(4—tri!‘luoromethvl-Dhenvl)-isoxazol-s-

S_vnthesis of {

!lmethylSUIfan_Yﬂ-Dhenoxv}-acetic acid (compound 99)

20
0

N



‘ONs O F\----j 0 F 102A 10 The title conmpound was prepared in the
manner anal ogous to Exanple |F using (4- o
mer capt o-5, 6, 7, 8-t etrahydr o- napht hal en-1 -y) oxy) -aceti c acigg&yaghiviizest er
and the WPIFLIE rom Exanpl e 42C, recrystallization from nethanol af f or ded
the title compound. MS mlz 478 (Mtl). 15 Step 2. : _

. {4-[5-(4-trifluoronethyl-phenyl)-isoxazol - 3-yl net hyl sul fanyl]-5,6, 7, 8-

t et rahydr o- napht hal en- 1-yl oxy}-acetic acid (conmpound 102) The title
conpound was prepared in the manner anal Spg)gus to Exanple 1 using the
product from Exanple 102A. np 167-170C;’ “MHz' H NVMR (DMSO-d6) S 8.01 20
(d, 2H, J =8 Hz), 7.83 (d, 2H, J =8.3 Hz), 7.14 (d, 2H, J = 8.5 Hz), 7.07
(s, 1H), 6.58 (d, 2H, J= 8.8 Hz 4.56 (s 4.Q7 (s ' 4 (m
2H), 2.53 (m Sikp 1. Preperatipn ofstp-Chiorgg-me F@?'{Mﬁ!ﬁ!""?ﬂ‘e"ﬁ%‘#ﬁ‘&ﬁ%@s of the
present invent.ion : IShdRBic @ eiinBRiDEsta! (coRposEIA) ry
met hods. 'In pdf‘f’ﬁaéﬁﬁ%’,ﬁl‘%g ]9@5&3{8 @?&GEQ%FW?JI es 103- 13Z vvere( prgpar ed WO

03/ 084916 PCT/ 1803/01121 -216 using conbinatorial chem stry anal agous to
that previously described in Exanples L- 102. The conbinatorial chem stry
met hods useful in the present inventiof include those where an activated

~ alcohol is contacted with a thiol f#¥#4 ojed by saponification of the
.resulting ester to afford the desired pPggtrgt®. Such nethods can be

illustrated 5 by previously described Sc £ | where conmpound D is an
exenplary thiol, conpound Y is an exeMpl ary Jactivated al cohol, and
conpound F is an exenplary. O,N\
F
FF 99A
5

The title compound was prepared in the manner analogous to Example 1F using 3-

ch]oromethyl-S-(4-ch]oro-pheny])-isoxazole and 20C. mp 120-121 %, MSm/z472

(M+1).

10 Step 2. Preparation of {S-Chloro-z-meihyl-4;[S-(4-triﬂnoromethyi-phenyl)—

isoxazol-3-ylmethylsulfany]]-phenoxy}-acetic acid (compound 99)

The title compound was prepared in the manner anajogous to Eixample 1 using 99A.
mp 180-182 9C; IR (thin film) cm™: 1743, 1484, 1325, 1236, 1165, 1111; 400 MHz
' NMR (DMSO-dg) 8 13.03 (br s, 1H), 8.03 (d, 2H, J = 8.1 Hz), 7.84 (4,2H,1=83
Hz), 7.33 (s, TH), 7.14 (s, 1H), 6.96 (s, 1H), 4.71 (s, 2H), 4.23 (s, 2H), 2.07 (s, 3H);
MS m/z 456 (M-1). Anal. Calc’d for CaoHsCIFsNO4S: C, 5247, H, 330 N, 3.06;

found: C, 52.39; H, 3.02; N, 2.86.

15



desired product. Exanples 103-134 10 Exanple Nane Ms mz 'No. 103
(4-{2-Butyl-5-chloro-1-[4-(l-cyano-cycl opentyl)-benzyll- 552.37 1 Hi m
dazol 4- Inet@yjsulfanyl } -2-nethyl - phenoxy) acetic aci dpdfisozmii

[ 4- ( 5- Bi ﬁ‘ﬂ%ﬁ%’/‘f 4301 - 2-1 hi ophen- 2- y1- 4, 5- di hydr o- oxazo] - 4 546. 33

yl met hyl sul f anyl ) - 5- met hoxy- 2- net hyl - phenoxy] -acetic acid 105

{4-] 2-(4-Brono-phenoxy) -et hyl sul fanyl ] -2, 6-di net hyl - 451. 33
phenoxy)-acetic acid 10 [[4-(3-{2-[4-(2-D et hyl am no- et hoxy) - phenyl ] -
578.43 b nnzi m dazol -1 -yi}-propyl sul fanyl) - 5- net hoxy- 2- met hyl -

‘phenoxyl -acetic acid 107 -209-

[ 4- (5- Bi phenyl - 4-yl - 2-t hi ophen- 2-y) -4, 5-di hydr o- oxazol - 4- 516. 31

yl met hyl sul f anyl ) - 2- met hyl - phenoxy] -acetic acid 108 ‘
(4-{2-[3-(4-Fluoro-phenyl)-benzo[ b] t hi ophen-7-yl]- 451.24

et hyl sul fanyl } - 2- net hyl - phenoxy) - acet i (o] 9
{2-N@thy|-4-[2-(5-pheny|-naphthalen-I-éﬁ%§¥9€§&ﬁ43.3

et hyl sul fanyl ] - phenoxy) -acetic acid WO 03/084916 PCT/|1B03/01121 -217 110
[2-N®thy|-4-(3-phenoxy-benzy|sulfaqyl)-phenoxy]-acetic 379.23 acid

Synthesis of 2-[2-butyl-4-({4-f

5 { triﬂuoromelhvl)phenvl"lphemrl}methvhhio)phenoxv]aceﬁc acid (compound 100)

F g
F @f\/\

S 100

Step '1. Preparation of 2-((1E)buta-1 ,3-dienyl)-1-methoxybenzene (compound

10 100A)
_ o
@A\\/*
100A

Meihylm'phen ylphosphonium bromide (42.9 g, 0.12 mol} was suspended in 400 ml of

15 anhydrous THF under nitrogen and cooled to— 78 °C. Sodium hydride (60% in
mineral oil, 6.0 g, 0.15 mol) was added portionwise. The reaction mixture was
allowed to warm up slowly to room temperature and stirred at the same temperature
| for 1 h, then 2-methox ycinnamaldehyde (16.2 g, 0.10 mol) in 200 m! of THF was
added dropwise at room temperature, and stirred at the same temperature for 3 h,

20 ‘Water (200 ml) and diethy] ether (800 ml) were added. The organic layer was
| separated, dried over sodium sulfate, concentrated, and purified using normal phase

chromatography to afford the title product. 400 MHz '"H NMR (CDCl3) & 7.48-6.56
(m, 7H), 5.32 (4, 1H), 5.16 (d, 1H), 3.84 (s, 3H).



11 j [2,5-DO net hyl - 4(5 tonI 134oxad|azol 2- 385.22 -

| met hyl sul fanyl) - phenoxy) acetic acid 112 -
2- Met hyl razol -1 -yl -benzyl sul fanyl ) - phenoxy) - 355. |.G,acid
13 [2- M8 WW’S"’KP(IS met hyl - 3- phenyl - i soxazol - 4- 370. 2 Feniishi

| met hyl sul f anyl ) - phenoxy] -acetic acid 114

4- ( Bi phenyl - 2-yl nmet hyl sul f anyl ) - 2- met hyl - phenoxy] - 363. 2 acet ic acid 115

14-[5- (4- Chl or o- phenyl ) -i soxazol - 3-yl net hyl sul fanyl ]-2- 390. 16

nmet hyl - phenoxy}-acetic acid 116 [2- Met hyl -4-(5-p-tolyl-1, 3, 4-oxadi azol - 2-
371.19 vyl nethyl sul fanyl)-phenoxy)-acetigc acid 117

{4-]3-(4-Chl oro-phenyl)-1, 2, 4- oxadi azol -40-301. 14

yl met hyl sul fanyl ] - 2- et hyl - phenoxy}-acetic acid 118 [ 2, 5-D pheno

i met hyl 4- (4- pyrazol -1-yl -ben sul.f.an ggpcid 119

[ 4- (Bi phenyl - S@IWWPE“\H"PQ%‘}W 15"% %Yﬁéﬂ% '?eh(garﬁﬁcl)l (ﬁim%g7 )?9 acetic acid
120 [ 4- (4-Benzyl oxy-benzyl sul fanyl) 5, 657, 8- tetrahydro- 433. 41

napht hal en- 1-yl oxy)-acetic acid 121

[ 4- (4- Benzyl oxy- benzyl sul fanyl ) -2, 6- dimenoxy) - 407.39 acetic-acid
122 [ 4- (4-Benzyl oxy-benzyl sul fanyl) - 2,54 net hyl - phenoxy] - 407.38 acetic

acid .123 [4-(4-Benzyl oxy-benzyl sul fa%bﬁ 2- met hyl - phenoxy] - 393. 38

5 A mixtuorse of the product from example 100A (12.8 g, 0.08 mol) and
pal]adlumfcarbon (10%, 50% water, 12 g) in 400 ml of ethyl acetate was :
~ hydrogenated at 50 psi, at room temperature overnight, then filtered through Celite®,
and concentrated to give 100B. 400 MHz 'H NMR (CDCl;) & 7.16 (m, 2H), 6.85 (m,
2H), 3.81 (s, 3H), 2.61 (m, 2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.92 (t, 3H).

10
Step 3. Preparation of 2-butylphenol (compound 1000)

OH

@/\/\

100C
15 -
“To a stirred solution of the product from example 100B (13.1 g, 0.08 mol) in 400 mi
of dichioromethane at — 78 °C was added dropwise a solution of boron tribromide
(100.2 g, 0.4 mol) in 200 ml of dichloromethane. After the'completion of addition of
boron tribromide, the reaction mixture was maintained at — 78 °C for 1 h, then
allowed to reach room temperature and stirred at the same temperature overnight.

The mixture was cooled to 0 °C, and carefully quenched with 100 ml of water. The

20

mixture was extracted with ethyl acetate, washed with brine, dried over sodium
sulfate, and concentrated to give 100C. 400 MHz "H NMR (CDCl) 6 7.10 (m, 2H),
6.86 (m, 1H), 6.78 (d, 1H), 4.61 (brs, 1H), 2.61 (m, ZH),. 1.60 (m, 2H), 1.40 (m, 2H),

25 b.96 (t, 3H).



acetic acid 124 [4-(4-Benzyl oxy-benzyl sul fanyl ) -phenoxy]-acetic acid 379. 35
WD 03/ 084916 PCT/I1B03/01121 218 125

[ 4- (Bi phen -4-y|nethylsuIfanyl)-5,6,7,8-tetrahydro-
napht hal &2 P38 J- acetic acid 126 | |
[ 4- (Bi phenyl - 4-yl met hyl sul f anyl ) - 2, 6- di et hyl - phenoxy] - 377.38 acetic acid
127 [ 4- (Bi phenyl - 4-yl et hyl sul f anyl ) -2, 5-di met hyl - phenoxyJ- 377.37 acetic
acid 128 [4-(Bi phenyl -4-yl met hyl sul fanyl ) - phenoxyJ-acetic acid 349,32 129
{4-[3-(2-Fl uoro- phenoxy) - benzyl sul fanyl ] - 2, 6-di net hyl - 411. 2 -
phenoxyj -acetic acid 130 [4-(2-{4-[2-(3- or 0- 4- cycl ohexyl - phenyl ) -et hyl] -
531.31 piperazin-1-yl}-ethylsul fanyl)-2-1et hyl - phenoxy] -acetic acid 131

[ 5- Met hoxy- 2- net hyl - 4- (2-{4-[ 2- (3- phenyl - benzof uran-7- 561. 37
yl)-ethyl]-piperazin-|-yl .}-ethyl s hs : o BbhitriR (tdinpokitid

{4-(2- (2, 6-Di Stemdd 9@5%%&%?3’%?‘}‘*2?’?’3’(%8?”??‘%??‘}" 5 g0z 31 ¥
nethoxy-Z-HEtQhFDphenoxy) -acetic acid 133

[ 2- Met hyl -4=(2-{4-[ 2- (3- phenyl - benzof uran-7-yl)-ethyl]- 531. 32

pi perazin-1-yl}-ethyl sul fanyl)-phenoxy]-acetic acid 134

{4-[2-(2, 6-D phenyl -pi peridin-1-yl)-ethybsul fanyl]-2- 462.25

403. ﬂCT!IBUSIO]lZl

- methyl - phenaxy} - acetic acid The prepar Exanpl es 103-134 is further
~descri bed bel ow.
SCN
5
100D
f The title compound was prepared in the manner analogous to Example 1B with the
product from example 100C (2.38 g, 0.016 mol), sodium thiccyanate (5.14 g, 0.063
;IO mol), sodium bromide (1.63 g, 0.016 mol), and bromine (2.8 g, 0.017 mol)in
methanol. 400 MHz "H NMR (CDCls) 8 7.30 (m, 2H), 6.81 (d, 1H), 5.49 (brs, 1H),
2.60 (m, 2H), 1.59 (m, 2H), 1.38 (m, 2H), 0.95 (t, 3H).
Step 5. Preparation of methyl 2-(2-butyl-4-cyanothiophenoxy)acetate
15 (compound 100E)
éf\/\
SCN
100E
20

The title compound was prepared in the manner analogous to Example 1C with ;he

product from example 100D (2.80 g, 0.014 mol), methyl bromoacetate (2.28 g,0.015

mol), and cesium carbonate (6.60 g, 0.020 mol) in 100 mi of acetonitrile. 400 MHz



Preparation of Thiols used in Conbinatorial Mthods 5 WO 03/ 084916
PCT/1B03/ 01121 -219 Thi ol WV Preparation of :

2, 5- Di met hyl - 4-t hi ocyanat o- phenol (conmpound WAM) OH NCS_|~ % ;1 The'
Ctitle coNyBHEINESS prepared in a nmanner anal ogous to corrpgﬁﬁ‘a . B. 400 MHz
"HNW\R (DMSO-d,) 8 10.0 (s, 1H), 7.35 (s, 1H), 6.73 (s, IH), 2.3 (s, 311),
2.04 (s, 3H; Ms m4 180 (mtl). 10 Preparation of - -
(2, 5-Di met hyl - 4-t hi ocyanat o- phenoxy) -acetic acid nethyl ester (conpound
WAB) O \ QDo NCS WMWB 15 The title conpound was prepared from conpound
WM in a manner anal ogous to conpound I%2400 Mz 'H NWR (DVMSO-d,) S 7.07
(s, 1H), 6.50 (s, 1H), 4.56 (s, 2H), 3H), (s, IH, 2.26 (s, 3H),
:2.17 (s, 3H); MS mz 252 (ml). Preparatlon of

(4- Mer capt o- 2, 3; AR\ BB BIDRVGH) 2185 8172 Ge 2 s 66 1D, elsioqs; 2@, 00rmUNd WY
2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.98 (t, 3H).

Step 6. Preparation of methyl 2-(2-butyl-4:sulfanylphenoxy)acetate (compound

5 100F)
Oj,O\
é/\/\
SH .
100 F
.10

The title compound was prepared in the manner analogous to E:xample 1D with the

product from example 100E (2.79 g, 10.0 mmol), dithiothreitol (3.08 g, 20.0 mmol),

and 0.2 M potassium dihydrogenphosphate (15 ml) in 60 ml of methanol. 400 MHz

"H NMR (CDCl3) § 7.11 (m, 2H), 6.60 (d; 1H), 4.61 (s, 2H), 3.81 (s, 3H), 3.36 (5,
15 1H), 2.63 (m, 2H), 1.57 (m, 2H), 1.38 (m, 2H), 0.98 (1, 3H).

Step 7. Preparation of methyl 2-[2-butyl-4-({4-[4-
(triﬂuoromethyl)pheny}]phenyl}methylthio)phenoxy]acetate (compound 100G)

oy

F O

O

~

S
20

100G



HS #' ~ WV WO 03/ 084916 PCT/|1B03/ 01121 -220 The title conpound was prepared
from conmpound WAB in a nanner anal ogous to conpound ID. 400 MHz 'H NMR

(DVBO-.d6) 5 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s, 2H), 3.7 /l%ﬁlﬂli@’ 3. 07
(s, 1 HWODEBING, 3H), 2.17 (s, 3H): MS mz 227 (Ml). BCTREoT” .
Preparation of 2,6-D nethyl-4-thiocyanat o- phenol (conmpound )XA) HO SCN 10°
XXA Conpound XXA was prepared from 2, 6-di net hyl phenol in a simlar manner
as described for compound 1B. 400 MHz 'H NVR (DMBO-d6) S 8.96 (s, IH),
7.22 (s, 2H), 2.13 (s, 6H). 15 Preparation of

(2, 6- D net hyl - 4-t hi ocyanat o- phenoay) - aceti.c acid nethyl ester (conpound
XXB) O O NCS XXB 20 Conpound XXB was pélébar ed from conpound XXA in a
simlar manner as described for conmpound 1C to give 2.5 g (46% of the
tithe Conpou%e%l:lreecoren%%ggdhwas prepared in the manner analogous to Example 1F using

100F and 1-(bromomethyl)-4-[4-(trifluoromethyl)phenyllbenzene prepared from and

phosphorous tribromide and (4’-triﬂuoromcthy]—biphenyl-4—yl)-methano] in a manner
analagous to Example 3B. 400 MHz 'H NMR (CDCls) 8 7.68 (m, 4H), 7.51 (d, ZH),
.29 (d, 2H), 7.15 (m, 2H), 6.60 (d, 1H), 4,62 (s, 2H), 4.04 (s, 2H), 3.79 (s, 3H), 2.60

(m, 2H), 1.55 (m, 2H), 1.35 (m, 2H), 0.88 (1, 31).

Step 8. Preparation of 2-{2-butyl-4-({4-[4-
(trifluoromelbyl)phenyl]pheny]}methylthio)phenoxy]acetif; acid (compound 100)

10 | .
The title compound was prepared in the manner analogous to Example 1 with the

product from exampie 100G. mp 155-157 °C; 400 MHz 'H NMR (DMSO-dg) 6 7.88
(d, 2H), 7.80 (d, 2H), 7.65 (d, 2H), 7.38 (d, 2H), 7.17 (dd, 1H), 7.09 (d, 1H), 6.79 (4,
..IH), 4.65 (s, 2H), 4.17 (s, 2H), 2.50 (m, 2H), 1.43 (m, 2H), 1.22 (m, 2H), 0.81 (4,

15 3H). MSm/z 473 (M-1). Anal. Calc’d for CosH250358Fs: C, 65.81; H, 5.31; Found:

C, 65.95; H, 5.36.

Example 101

Preparation of { 6-meihv!-8-[4-(4-1riﬂuoromethv]-benzvloxwf)-ben_zvl-sulfanyl]:
chroman-5-yloxy}-acetic acid (compound 101)

\T: Eo’\(,)(OH

20

F

101

25



for subsequent use. 400 MHz 'H NVR (DMBO-d6) S 7.11 (s, 2H), 4.41 (s, 2H),
3.63 (s, 3H), 2.14 (s, 6H). 25 WD 03/084916 PCT/1803/01121 -221 a
Preparation of_ (4-Mercapto-2, 6-di nethyl -phenoxy)-acetic ag ester
(corrpounav%{?’"’ﬁélb 5 Ali  Compound XX was prepared from gjgriﬁfoﬁﬁ%lgﬁ;&B in a
simlar manner as described for conpound ID to give, after purification by
flash col um chronmat ography (gradient elution: 100% hexanes to 30%

Et OAc/ hexanes), 1.8 g (82% of the title 10 conpound. 400 MHz 'H NWR
(DVMBO-d6) S 6.90 (s, 2H), 5.51 (s, IH, 4.39 (s, 2H), 3.66 (s, 3H, 2.10
(s, 6H); M5 mh 225 (M1). Thiol YY Preparation of

4- Thi ocyanat 0- 5,6, 7, 8-t et rahydr o- napht halelf: | - ol (compound 15 YYA). OH

NCS~ YYA 20 5, 6,7, 8-Tetrahydro-naphthal en-1-0l(1g, 6.8 mmol) was dissol ved

in 25 n] acetgnitrile. i iacyana X ) - i m
broni de” (0.7 g,gte@.% ﬁ%&ﬁ%ﬁé&gﬂ'@gémﬁdﬁgﬁﬁp rzggfg%)obr%g? m lr?t}' eg‘ql art% fHah i ent
tenperature. BsQidng-dettieaéid methyl Estenompoand 28iid drop wi se ‘over 5

m nutes. The orange solution was allowed to stir two hours. Brine was

added and the crude product extracted twice into ethyl 25 acetate. The
conbi ned organi c extracts wer ed once with brine, dried over
© o
C‘/\“,O\'_
0
| 101A
5

The title compound was prepared in the manner analogous to Example 1F using (8~
mercapto-6-methyl-chroman-5-yloxy)-acetic acid methyl ester and the product from

Example 14B. MS m/z 533 (M+1).

10 Step 2. {6-met-hyl-S-[4-(4-triﬂuoromelhyl-benzyloxy)-benzylsulfanyl]-chromap-
5-yloxy)-acetic acid (compound 101)
-»N KOH solution (5 ml) was added to a stirred slurry of the product from Example
101A (0.4g, 0.75 mmol) in 2-3 ml of methanol, and the mixture was heated briefly on
a steambath until nearly clear, then stirred at room temp. After 3 hours the mixture
15 was diluted with 15-20 ml of ice-water and acidified with HsPQ4. After 15 minutes
the precipitate was filtered off, rinsed 3x with water, and dried to afford the title
product, 0.2g, 51%. 400 MHz H NMR (DMSO-dg) 6 7.70 (d, 2H, J = 8 Hz), 7.59 (4,
oH, J = 8 Hz), 7.18 (d, 2H,J = 8.5 Hz), 6.88 (d, 2H, J = 8.5 Hz), 6.83 (s, 1H), 5.14 (s,
2H), 4.21 (s, 2H), 4.06 (¢, 2H, J = 4.9Hz), 3.95 (s, 2H), 2.63 (1, 2H, J = 6.3Hz), 2.03
20 (s, 3H), 1.79 (quint, 2H); MS m/z 517 (M-1).

Example 102

Preparation of {4-[5-(4-triﬂuoromethv]—phenvl)-iso,\'azol-B-vlmethylsuli‘anvl]-
25 5.6.7.8-tetrahydro-naphthalen-1-vloxy}-acetic acid {compound _102)




‘anhydrous sodi um sul fate, decanted and concentrated. Normal phase WO
03/084916 PCT/1B03/01121 -222 chromat ography afforded the title product,
1.28 g, 92%, "HNWVR (DMSO-d6) S 11.1 (s, IH), 7.4 = 8.8
Hz), 6. 61 lé?’Q4W8 Hz), 2.78 (m 2H), 2.59 (m 2H), 1.%'(1?'%" 'm)”] NG
mz 278 (m+1) 5 Preparation of

. (4- Thi ocyanat 0- 5, 6, 7, 8-t et r ahydr o- napht hal en- 1-yl oxy)-acetic acid nethyl .
ester (compound YYB) O 0')~0/ NCS YYB 10 The title conpound was prepared
in the manner anal ogous to exanple IC utilizing conmpound YYA. 400 MHz 'H
NVR (DMSO-d6) 8 7.4 (d, IH, J = 8.8 Hz), (d, I H 8.8 Hz), 4.84 (s,
2H), 3.64 (s, 3H), 2.78 (m 2H), 2.59 (m %ﬁ% 1.70 (m 4H) M5 nVz 278
“(mtl ). 15 Preparation of

(4- Mercapt o-5, 6, 7, 8-t et rahydr o- napht hal en- 1-yl o
ester (compound YY) ~0"A0" NS 20 yy - (F%jtltl g

"the manner anal ogous to exanple ID
(DVBO-d6) S 7.08 (d, IH J = 8. 6 57(d,
F

F

-acetic acid nethyl
pnpound was prepared in
pound,,YYB. 400 Mz 'H NWR

102"

Step 1. {4-[S-(4-trifluoromethy}-phenyl)-isoxazol-3-ylmethylsulfanyl}-5,6,7,8-

5 tetrahydro-naphthalen-1-yloxy}-acetic acid methyl ester (compound 102A)
4
F \
F
F
102A
10 The title compound was prepared in the manner analogous to Example 1F using (4-

mercapto-3,6,7,8-tetrahydro-naphthalen-1-yloxy)-acetic acid niethyl ester and the
product from Example 42C; recrystallization from methanol afforded the title

compound. MS m/z 478 (M+1).

15 Step 2. {4-[5-(4-trifluqromethyl-phenyl)-isnxazo]-3~ylmethflsulfanyl]-S,G,’l,S-
tetrahydro-naphthalen-1-yloxy}-acetic acid (compound 102) '

The title compound was prepared in the manner analogous to Example 1 using the
product from Example 102A. mp 167-1 70°C; 400 MHz 'H NMR (DMSO-ds) 5 8.01

20 (@, 2H, J = 8 Hz), 7.83 (4, 2H, J = 8.3 Hz), 7.14 (d, 2H, J = 8.5 Hz), 7.07 (s, 1H), 6.58
(d, 2H, J = 8.8 Hz), 4.56 (s, 2H), 4.07 (s, 2H), 2.64 (m, 2H), 2.53 (m, 2H), 1.60 (m,
4H,); MS m/z 464 (M+1).

The compounds of the present invention can also be prepared using combinatorial

25 chemistry methods. In particular, compounds of Examples 103-134 were prepared



.usi ng

1H, 8.8 Hz), 471(s IH), 4.70 (s, 2H), 3.63 (s, 3H), 2.45 (m 2H), 2.44

(m 2H), 1.65 (m 4H. M5 mz 253 (Mrl). 25 WO 03/1184916 PCT/1803/01121

- 223 'Thi ol V%% 3!@%4 ratlon of 4-Thi ocyanat o- phenol (conpound ZZA) H NCS 5
7zZA The tifP8& ﬁgound was prepared in the manner anal ogouBCTABE4HMI e 1B

using phenol. M5 mz 152 (Mt1l) 10 Preparation of
[ (4- Thi ocyanat o- phenoxy)-acetic acid nethyl ester (conmpound ZZB) 0 ZZB
The title conpound was prepared in the nanner anal ogous to Exanple 1 C

15 ZZA. M5 mlz 224 (Mtl) Preparation of (4-Mercapto-phenoxy)-acetic
acid nmethyl ester (conpound ZZ) 0 oho. HSi zz 20 The title conpound was
prepared in the nmanner anal ogous to Exanpl-216tD using ZZB. M5 m z 197 (M1)

Preparation of Exanples 103-134
psing combinatorial chemistry analagous to that previously described. in Examples 1-
102. The combinatorial chemistry methods useful in the present invention include
those where an activated alcohol is contacted with a thiol followed by saponification .
of the resulting ester to afford the desired products. Such methods can be illustrated
5 by previously described Scheme 1 where compound D is an cxempiarj thiol,

compound Y is an exemplary activated alcohol, and compound F is an exemplary

desired product.
Examples 103-134
- 10 : .
Example Name -MS m/z
No.

103 (4-{2-Butyl-5-chloro-1-[4-(1-cyano-cyclopentyl}-benzyl}- 552.'37
TH-imidazol-4-ylmethylsulfanyl } -2-methyl-phenoxy)- '
acetic acid

104 [4-(5-Biphenyl-4-yl-2-thiophen-2-yi-4,5-dihydro-oxazol-4-'| 546.33
ylmethylsulfanyl)-5-methoxy-2-methyl-phenoxy]-acetic

_ acid
105 {4-[2~(4-Bromo-phenoxy)-ethylsulfanyl]-2,6-dimethyi- 451.33

phenoxy}-acetic acid
106 [4-(3-{2-{4-(2-Diethylamino-ethoxy)-phenyl}- 578.43
benzimidazol-1-yl }-propylsulfanyl)-5-methoxy-2-methyl-

phenoxy]-aceuc acid
107 {4-(5-Biphenyl-4-yl-2-thiophen-2-yl}-4,5- dihydro-oxazol-4- 516.31
ylmethylsulfanyl)-2-methy}-phenoxy]-acetic acid

108 (4-{2-[3-(4-Fluoro-phenyl)-benzo[bJthiophen-7-y1}- 451.24
ethylsulfanyl}-2-methyl-phenoxy)-acetic acid
109 {2-Methyl-4-[2-(5-phenyl-naphthalen-1-yloxy)- 443.3

ethylsulfanyl]-phenoxy]}-acetic acid




25 Al cohol Preparation: WO 03/084916 PCTI |1 B03/01121 224 The appropriate
al cohols in the salt form (0. 65mvp1l) were dissolved in 3.0 of |ow water
MOH.  MP- CfR) | | /g, 3.70 equivalents to alcohol, 2.41 muol) was

t hen added toﬁgg%ﬁ]m] contai ning the al cohol and shaken aFcyﬁW%Mn

- tenperature for 3h. The sanples were then filtered into tared vials and

- concentrated. 5 Alcohol Activation: Each al cohol sanple was then diluted to
0.15Mwith DCM and |.Om of each delivered to a reaction tube. '
PS- nmorpholine (4.0 mmol /g, 2 equivalents to alcohol, 0.3mmol) and 25 gL
met hanesul fonyl chloride was then added to each reaction tube. 10 The
_reaction tubes were shaken at anbient tenp2t/ature for |6h. The sanples were -
then filtered into. collection tubes, the resin rinsed with two |.QO1L

al i quots of J.concentrated. Al kylation. 5—Exanples.-103-134 were
_synt hesi zed Pobfethy1 43 phenexyrberrylsaiferd -phanexylcetic  pARidEt s 2C,
I D, WV XX, nel; the appropriate activated al cohol or}al kyl
hal i de. Each{thiol waks diluted to 0.15Mwi th CH3CN and each activated

al cohol  dil it ed1t o O [2S\Dishdchyl@3GNolyi- IC3-cabdiqeed2s of each 18832 (0.1
mmol) and |.OL  ali qu?ts O{g ?acgzglcti_v ted, al cohol (1.0 equiyalents,

0.15mmol ) wefe then delPedyispiayRhenoRye-2e4tictid ube and 100ngy| Cs2CB (2
equi val ent s, O3B0 )| G BROED: o R 1] SAGELR DR Hfahl.‘f,]' S hlk &]-SNageqE st 60G f or
2.5h. The reacion myt[uresaf/\’erg% tered in%gsu co ?zctio. tubegs?he regsin
rinsed with jtwo | . Ol aggticqaisk s of CH3CN, and concentrat ed.

Ul

113 (2-Methyl-4-(5-methyl-3-phenyl-isoxazol-4- 370'2-~
] ylmethylsulfanyl)-phenoxy}-acetic acid
114 [4-(Biphenyl-2-ylmethylsuifanyi)-2-methyl-phenoxy}- 363.2
acetic acid | |

115 {4-[5-(4-Chloro-phenyl)-isoxazo}-3-ylmethylsulfanyll-2- | 390.16

methyl-phenoxy }-acetic acid

116 [2-Methyl-4-(5-p-toly}-1,3,4-oxadiazol-2- 371.19
yimethylsulfanyl)-phenoxy}-acetic acid |

117 {4-[3-(4-Chloro-phenyl)-1,2,4-oxadiazol-5- ' 391.14
ylmethylsulfanyl]-2-methyl-phenoxy }-acetic acid -

118 [2,5-Dimcthy3-4-(4-pyrazo]—1—yl-benzylsplfany])- 369.2

phenoxy]-acetic acid .

119 [4-(Biphenyl-2-ylinethylsulfanyl)-2,5-dimethyl-phenoxy}- | 377.19

acetic acid
120 [4-(4-Benzyloxy-benzylsulfanyl)-5,6,7,8-tetrabyydro- 433.41

naphthalen-1-yloxy]-acetic acid
121 [4-(4-Benzyloxy-benzylsulfanyl)-2,6-dimethyl-phenoxy)- | 407.39

acetic acid

122 [4-(4-Benzyloxy-benzyisulfanyl)-2,5-dimethyl-phenoxy]- - { 407.38

acetic acid
123 [4-(4-Benzyloxy-benzyisulfanyl)-2-methyl-phenoxy}- 393.38

acetic acid

124 [4-(4-Benzyloxy-benzylsulfanyl)-phenoxy]-acetic acid 379.35



25 Saponification: Exanples 103-134 were synthesized in the follow ng
fashion using the products from the al kylation step di scussed above. Each
al kyl ati on w(?%ﬁ/gas diluted with 3.0 of 0.5MUGH in 4:1
met hoxyet hanol : 3" shaken at 60C for 4h and cooled to anbi BRT/1B03/01121
.tenperature. To each reaction, was then added I.OnL IN HCl and |I.OrL WO
03/ 084916 PCT/1 B03/01121 -225 brine. Each reaction was extracted tw ce
with 2.0 Et OAc, and the organic layers concentrated to afford the
desired products. 5 BI OLOG CAL ASSAYS The conmpounds of the present
i nventi on have denonstrated PPAR nodulating activity in the standard
assays comonly enpl oyed by those skilled injge art. Accordingly, such
conmpounds and formul ati ons conpri sing such conpounds are 10 useful for
supressing appetite, nodulating leptin, and treating, preventing or
control ling hyqer ches est efdo(Beptieayl-4cyl SleihPisd B4 )Rs,6,0/3aatahydroeat i ng4g8.50r €Ty,
s

hyper gl ycem a, {at heroscljerosis, hypenriglyceridem a, hyperinsulinema and
di abetes. A del ecti vi t )y'40Btkalsp-d Lagegic geidTest A Transi ent
VWC'
AESY

transfections gssayz¢rsi NG44 hERRE ! S M (S s = 0L
transiently trgnsfected \%I t(ﬁfpan e%#@g‘ﬁs%?%ﬁﬁ%yggﬁ? 8@&&;\8%%\:3%@%'
hPPARI or nPPARy chi nerijacetecaept ors and a reporter 20 containing the yeas

1 haoa o viral ElLR. ntanmmmt er

upstream act i vatnrg=sefqterce~YAS) —upstream-of—t-he—vi+al—ELB
control ling a fuci ?zgra;eT“th‘E%’(B’F'T@Fﬁ"égﬁ@hyl}ﬁ-‘]%?Mﬁ)‘tzi’%ﬁ‘,me’chﬁk)"fﬁ“%%5 PRS- gal

2

was used to coptrol for|hépebgction efficiency. Hep& cells wefe growmn ip.
DVEM  suppl enepted with!10%EBS and 1M non-essential amno al id. On the

first day, ce|ls Mére s -(Biphanylod-y @i stil g3 phenoylSsceti Ofid di sh34rae
I ncubat ed over prghtgat {4-[3-(2-Fiuoro-phenoxy)-benzylsulfanyl]-2,6-dimethyl- | 411.2

U

phenoxy }-acetic acid
130 [4-(2-{4-[2-(3-Chloro-4-cyclohexyl-phenyl)-ethyi]- 531.31"
piperazin-1-yl}-ethyisulfanyl)-2-methyl-phenox y}-acetic

acid
131 | {5-Methoxy-2-methyl-4-(2-{4-[2-(3-phenyl-benzofuran-7- | 561.37
yl)-ethyl]-piperazin-1-yl }-ethylsulfan yl)-phcnoxy]—acetic

acid
132 | {4-[2-(.6-Diphenyl-piperidin-1-yl)-ethylsulfanyl]-5- 492.31
methoxy-2-methyl-phenoxy }-acetic acid |
133 {2-Methyl-4-(2-{4-[2-(3-phenyl-benzofuran-7-yl)-ethyl}- 531.32

piperazin-1-yl}-ethylsulfanyl)-phenoxy}-acetic acid
134 {4-[2-(2,6-Dipheny}-piperidin-1-yl)-ethylsuifanyl]-2- 462.25

methyl-phenoxy}-acetic acid

The preparation of Examples 103-134 is further described below.

Preparation of Thiols used in Combinatorial Methods



- with 1001 of PBS, |ysed, and processed for

~to the. manufacturer's recomendati on

25 37C/ 5% OCR. the second day the cells were transiently transfected with

plasmid DNA encoding a chinmeric receptor, the luciferase reporter gene;
and (3-gal. For each 100 nmdish, 15g of |ucifease reporter ( PGBEI b) DNA,
15g of Gal 4-PiONR/8¢HGMeric receptor DNA, and |.Sg of J3-gal 0

were mxed with 1.4n of opti-MEMin the tube. 28gl of LipoFectam ne-2000
reagent was added to 1.4ml of. 30 opti-MEMin the tube, and incubate for 5.
m n-4t RT. The diluted Lipofectam ne-2000 WO 03/084916 PCT/18113 /0 1 1 2 1
-226 reagent was conbined with the DNA m xture, and incubate for 20 mn at
RT. After fresh nmediumwas added to each 100nm di sh of cells, 2.8m of

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

contai ning 14mL of nmedium and incubate 37C overnight. On day three cells
were trypsinized off the] 00 mn 5 dishes and re-plated on 96 well plates.
Cells were plated at 2.5x1104 cells per wglihiww 150p1l of nedia and 501 of
conpound diluted by nedia was added. The test conpound added were in the
range from 50M t Er&@priiomek 2F-Dimethyl-drihiotyanabrphenel comppong WVEA) wer e

i ncubated at 37C for 24 hours. Subsequently cells were washed with once
asgping luciferase 10 and
rom Tropix (r), according
EGEG Bet hol d M croLunmat
LB96P | um noneter. ECso val ues were obtained using the G aphPad Prisnmim
program Surprisingly, the conpounds of the present invention exhibit

Qgal activity using Dual -Light luciferase

- activity for both PPARa and PPARR. ConpoWWWAA of t he present invention

exhi bi tedisrange of Hep &-hBeta 15 EC50's ("EC50(3") and Hep (&2-hAl pha
EC50's (" oa")fromgreater than zero to about 20M Specifically,-

~shown in Table JIhehhécbiﬁpmﬁﬁﬁhB@isjbm%@Wa%aﬂﬂ&ahﬁBgo@oB@nB&ﬁnﬁ@o S
for.the. corrpound(s) of the R resent invention fall wthin the

(DMSO-d) 8 10.0 (s, 1H), 7.35 (s, 1H), 6.73 (s, 1H), 2.3 (s, 3H),
- 2.04 (s, 3H); MS m/z 180 (m+1).

10 . Preparation of (2,5-Dimethyl-4-thiocyanato-phenoxy)-acetic acid methyl ester
(compound WWB) '
.0
O\)‘LO/
NCS
WWB
15 The title compound was prepared from compound WWA in a manner analogous to

compound 1C. 400 MHz 'H NMR (DMSO-de) § 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s
2H), 3.76 (s, 3H), (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H); MS m/z 252 (m+1).

Preparation of (4-Mercapto-2,5-dimethyl-phenoxy)-acetic dcid methy} ester
20 - (compound WW) o

o]
0.\)‘1\ o

-

HS

ww



following 6 groups: 1) >0-300 nM 20 I1) >300-500 nM 111) >500-1000 nM
V) >1000-2000 nM V) >2000-5000 nM VI) >5000 nM 25 WD 03/ 084916

PCT/ 1B113/ 01121

CF3;
15 |

-227- Table 1 Conpound ECsoD nM ECsoa nM (G oup) (G oup)

Vo oawoososBeV - 711 91 1 10 11T 11 10 1 12 lpemapediighs |

16 |

10

15

20

25

17 1VvVV 18 1 VI

The titie compound was prepared from compound WWB in a manner analogous to
compound 1D. 400 MHz "HNMR (DMSO-de) 8 7.07 (s, 1H), 6.50 (s, 1H), 4.56 (s,
2H), 3.76 (s, 3H), 3.07 (s, 1H), 2.26 (s, 3H), 2.17 (s, 3H); MS m/z 227 (M+1).

Thiol XX
Preparation of 2,6-Dimethyl-4-thiocyanato-phenol (compound XXA)

 HOL

SCN
XXA

Compound XXA was prepared from 2,6-dimethylphenol in a similar manner as
described for compound 1B. 400 MHz "H NMR (DMSO-dq) 8 8.96 (s, 1H), 7.22 (s,

2H), 2.13 (s, 6H).

Preparation of (2,6-Dimethyl-4-thiocyanato-phenoxy)-acetic acid methyl ester

(compound XXB)

Compound XXB was prepared from compound XXA in a similar manner as
described for comnpound 1C to give 2.5 g (46%) of the title compound pure enough
for subsequent use. 400 MHz TH NMR (DMSO-dg) 6 7.11 (s, 2H), 4.41 (s, 2H), 3.63

(s, 3H), 2.14 (s, 6H).
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Preparation of {(4-Mercapto-2,6-dimethyl-phenoxy)-acetic aI:id methyl ester

(compound XX)

HS o
XX
Compound XX was prepared from compound XXB in a similar manner as described

for compound 1D 1o give, after purification by flash column chromatography

(gradient elution: 100% hexanes to 30% EtOAc/hexanes), 1.8 g (82%) of the title

compound. 400 MHz "HNMR (DMSO-de) & 6.90 (s, 2H), 5.51 (s, 1H), 4.39 (s, 2H),

3.66 (s, 3H), 2.10 (s, 6H); MS m/z 225 (M-1).

Thiol YY
Preparation of 4-Thiocyanato-5,6,7,8-tetrahydro-naphthalen-1-ol (compound

YYA)
NC

YYA

5,6,7,8-Tetrahydro-naphthalen-1-ol (1g, 6.8 mmol) was dissolved in 25 mi
acetonitrile. Sodium thiocyanate (1.76 g, 22 mmol) and sodium bromide {0.7 g, 6.8

mmol) were added and stirred for 5 minutes at ambiernt 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 exiracted twice into ethyl

acetate. The combined organic extracts were washed once with brine, dried over

| anhydrous sodium sulfate, decanted and concentrated. Normal phase

|V
11



52 1 in

44 111 VI 451 - 46 1 | 47 VI - 481 V 491 Il 50Vl 51V -
531 IV 5411 - 57 VIV 58V W 03/1184916 PCT/ 1B03/01121 -229 59 |V VI
60 VI - 6111 - 62 - IVVI 63V 64 VI - 65VI - 66 VI - 671 - 681V 69 V
- WO 03/084916
PCT/IB03/01121
229,
chromatography afforded the title product, 1.28 g, 92%. 400 MHz 'H NMR
(DMSO-ds) 6 11.1 (s, 1H),740(d I1H, J = 8.8 Hz), 6.61 (d, 1H, 8.8 Hz), 2.78 (m,
2H), 2.59 (m, 2H), 1.70 (m, 4H). MS m/z 278 (m+1)
5 Preparation of {4-Thiocyanato—5,6,7,8-tetrahydro;naphthalen—l-yloxy)-acetic
acid methyl ester (compound YYB)
(o k
Shad
'NCS
YYB
10
The title compound was prepared in the manner analogous to example 1C utilizing
compound YYA. 400 MHz '"H NMR (DMSO-ds) 674 (d, 1H, T = 8.8 Hz), 6.80 (d
IH, 8.8 Hz), 4.84 (s, 2H), 3.64 (s, 3H), 2.78 (m, 2H), 2.59 (m, 2H), 1.70 (m, 4H). MS
m/z 278 (m+1).
15
Preparatlon of (4-Mercapto-5 6,7 8-tetrahydro naphthalen-]-yloxy)—acetlc acid
methyl ester (compound YY)
o
OJLO/
HS
20 YY

The title compound was prepared in the manner analogous to efxamp]e 1D utilizing
compound YYB. 400 MHz '"H NMR (DMSO-ds) & 7.08 (d, 1H, J = 8.8 Hz), 6.55 (d,
IH, 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). -

25
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Thiol ZZ

Preparation of 4-Thiocyanate-phenol (compoiind ZZA)

o
NCS

5 ZZA
The title compound was prepared in the manner analogous to Example 1B using
phenol. MS m/z 152 (M+1) '
10 Preparation of [(4-Thiocyahato-phenoxy)-acetic acid methyl ester (compound
Z7B)
O
OJL'O/
NBS"@’
ZZB
The title compound was prepared in the manner analogous to Exampie 1C using
i5 ZZA. MS m/z 224 (M+1)
Preparatio:i of (4-Mercapto-phenoxy)-acetic acid methyl ester (compound Z.Z)
) )
i /@,O\/H\D/
HE '
ZZ
20 The title compound was prepared in the manner analogous to Example 1D using
ZZB. MS m/z 197 (M-1)
Preparation of Examples 103-134
25

Alcohol Preparation:



]00 M B. Effect of PPAR nodulators on |ipid and human apoprotein Al
concentrations in the hApoAl transgenic nouse 5 Mce, transgenic for human
apoAl , were purchased from Jackson |aboratories. Al animals were all owed
nor mal- chovwWQOR&It8t9aMm- Puri na) and water ad libitumin tenpermirsesniizi
controll ed roonms, under a 12-h light, 12-h dark cycle beginning with
lights on at 6 AM During the treatnent phase of the study the mce 10 were
dosed daily between 6 and 9 AM by oral gavage using a suspension vehicle of -
1. 5% car boxynet hyl cel | ul ose plus 0.2 percent Tween-20 (CMJ Tween)
containing the specified compounds. Control aninmals received vehicle

al one. Vehicle volune represented 0.25 perpgnt of body weight. Under _
anesthesia, tail blood was obtained weekly in the norning at the indicated
days of study. At termination, tissue sanples 15 (liver, intestine, fat,
and nuscl e) wer &ht appnoptate stootiyls b imcshhfmm (Qéﬁamdé)fvﬁ%ecﬂisstgvéd ini3dmL of ow

nmet abol i sm Each of f th senI J nventiqn.that e tested
effected a signi ?feég%&{hwg@dé teﬂ}é’velﬁ?tﬁgjsa] ‘ﬁ? rgv@dim%\@;w?ﬁe -
control  ani Mal ghep EHASR IABK Qial &é}ﬁﬁxﬁu%%@élmﬁarfd%ﬁhﬂeh%ﬂainﬂlehf fefh #Jé’rﬁﬁ'}éﬂ)?

| evel s which were | ower than observ in controls. Conpounds o

present inventi3n Teasampleswendhaoiikpbinto rredridemdconenntretedodel showed a
range of I5|DL c elevation and triglyceride | owering when dosed at 30°

ng/ kg/ day” For instance, Exanple 4 raised HDL-c 97% and | owered
triglycerides GhictholeAaivationt 0 the control popul ati on, WO 031084916

A TR S TR TR A e LRV T UL bl
lovered triglycRIi&Jes w0/ HIkat8biiub¥ € PStRorbh&lint b mithol0 P kv Riks 1o alcohol,
| 0.3mmol) and 25 pl. methanesulfony! chloride was then added to each reaction tube.
10 The reaction tubes were shaken at ambient temperature for 16h. The samples were
then filtered into collection tubes, the resin rinsed with‘ two 1.0mL aliguots of DCM,

and concentrated,

Alkylation:
15 Examples 103-134 were synthesized in the following fashion ﬁsing either the thiol
products 2C, 1D, WW, XX, YY or ZZ and the appropriate activated alcohol or alkyl
‘ halide. Each thiol was diluted to 0.15M with CH3CN and each activated alcohol
~ diluted to 0.15M with CH3CN. 1.0mL aliquots of each thiol (0.15 mmol) and 1.0mL
aliquots of each activated alcohol (1.0 eguivalents, 0'.15mmol) were then delivered to
20 a reaction tube and 100mg CsyCO;3 (2 equivalents, 0.3mmol) was added. The reaction
tubes were shaken at 60°C for 2.5h. The reacion mixtures were filtered into

collection tebes, the resin rinsed with two 1.0mL aliciqbts of CH3CN, and

concentrated.

25 Saponification: _
Examples 103-1 34 were synthesized in the fo]]oix;in'g fashion using the products from
the alkylation step discussed above. Each alkylation product was diluted with 3.0mL
of 0.5M LiOH in 4:1 methoxyethanol:H,0, shaken at 60°C fo_!r 4h and cooled to

ambient temperature, To each reaction, was then a'ddéd 1.0mL 1IN HCl and 1.0mL



5 C. Effect of Corrpounds. of the Invention on Insulin Resistant or Diabetic
Cynonol'gus Monkeys Cynonol gus nonkeys that were either insulin resistant or
di abetic (type 11) -were treated for eight weeks with

[ 5- Met hoxyw@-0pes49y6 - 4- (4' -trifluoronethyl 10 PCT/1B03/01121
bi phenyl - 4-yl met hyl sul f anyl ) - phenoxy) -acetic acid in a rising dose fashion
(0.1 tol ng/kg). Plasma was sanpl ed bi-weekly and anal yzed for gl ycem cs

and leptin. Body weight was al so neasured at various tine points across
the study. The diabetic nonkey nean body weight data is presented
-in:Table 2 and the insulin resistant nonkey nean body weight data is
presented in Table3: 15 Table'2 .Di abetic Mypkey Mean Body Wi ght -7wk

- <-4wk' -Mean Baseline' 2wk = 5wk ':.. 7wk t '8wk Dab Gl Mean 8.10 .8.05
- .8.(88.17 8.18,. 8.17 8.19 Diab Cl StDev 3.77 3.77 3.77 3.74 3.70 3.70
3.64 Nab Cd: SEIVbﬂm89 EhciB@adtiocBSVas Exifabiell tifze Wit 2 OMIBRIOADaAd thbdrgdvi@ny8r34
-8.91 8.87 8.75 8.37 8.08.7.80 Diab Txt StDev 3.73 3.68 3.70 3613 2 3.34
3.20 Diab Txt Sempcenysied wzpfford thydesired ppaiugtsos 118 1.13 20 1R = insulin
resistant, Diab = diabetic, Cd = control, Txt = ezperinmental,i StDev =

- standard deviation, SEM = standard error of the mean WD 031084916

PCT/ 1B03/ 01121 -232- Table 3 Insuli y Mean Body Wei.ght 7wk
-4wk Mean Basel i ne 2wk 4wk 6wk 8wk ﬁdﬁ?&ﬁfﬁj é})&t&q}ge

" 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 compbunds and formulations comprising such compound; are

10 useful for supressing appetite, modulating leptin, and trealingi, preventing or
controlling hypercholesterolemia, dystipidemia, obesity, eating disorders,

hyperglycemia, atherosclerosis, hypertriglyceridemia, hyperinsulinemia and diabetes.

A. Selectiﬁty Measurements

15
1. Test A. Transient transfections assay using the HepG2 hepatoma cell line.

HepG2 cells were transiently transfected with an expression plasmids

encoding hFPARa, hPPARP or mPPARY chimeric receptors and a reporter

20 contammg the yeast upstream activating sequence (UAS) upstre.am of the viral EIB
promotcr control]mg a luc1ferase reporter gene i addmon the plasmid pRSVp-gal
was used to0 comrol for transfecuon efﬁc:ency HepGQ cells were grown in DMEM
supplemented with 10%FBS and 1uM non- ESScnlla] amino acid. On the first day,
cells were split into 100mm dishes at 2.5x10° /dish and incubated overni ight at

25 37C°/5% CO1.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 yam dish, 15pg of lucifease reporter (PGSE1b) DNA, 15ug of Gald-PPAR
chimeric receptor DNA, and 1.5pg of §-gal plasmid DNA were mixed with 1.4ml of
opti-MEM in the tube. 28] of LipoFectamine-2000 reagent was added to 1.4mi of |

30 opti-MEM i;) the tabe, and incubate for 5 min-#t RT. The diluted Lipofectamine-2000



IR Ci Mean 6.18 6.15 6.17 6.04 6.00 5.94 5.91 IR Cl StDev, 3.48 3.43
3.46 3.22 3.19 3.16 3.17 IRCI SEM1.74 1.72 1.73 1.61 1.60 1.58 1.59 IR
Txt Mean 5.25. 5.32 . 5.29. 5.26 5.04 4.91 4.7] IR Txt StDev 3.17 3.22
3.19 3.42 3. W0 03/08418.20 IR Txt SEM 0.95 0.97 0.96 1.03 1.0 CH‘%" Q.96
IR = insulin resistant, Diab = diabetic, Cd = control, Txt = {4 yafnétDev
= standard deviation, SEM = 5 standard error of the nean Plasma |leptin

val ues, presented as baseline values vs. 8-week treatnent, were determ ned
by ELI SA and are presented in Table 4. The effect of [5-Methoxy-2 10

met hyl -4-(4' -trifluoronethyl-bi phenyl -4-yl net hyl sul fanyl ) - phenoxy] -acetic
acid on plasma leptin, values in_iliabeticygnd insulin_resistant. obese ,
cynontl gus nonkeys is denonstrated by the Tesser increase in plasma.leptin
values seen in. the treated anitrials. 15 The anount of exogenous insulin
the diabetic mggﬁga;ﬁ WRRMEAEd HRHTRE TN Mix i REd indhbacTSL20 ANE hSRT LA er
exogenous insulin“requirenment, is also presented in Table 4 as baseline
val ues vs. 8- wefedshtmeditrewas added tecfach] QUnon dishrof gelisn2-8mb pEkipafectinningd080-ar e

not yet diabeti nd. not. Leceive exqgenoys, insulin. A r tkon.in
. exogenous ins Jﬁlﬁ Wé’gﬁﬁ‘gérfearqﬁﬂsﬁhgp glsﬁgg?t’fr feb% ol #flﬁféc:n\;aéamﬁﬁgu% Plrr\medmm’
‘sensitivity andpghstat IO0Hveight A0n W6, G318 WerdiepsihBRa biflthd b mm233-
Table 4 Leptin and Exogenous |Insulin re-Treat ment. Post- Treat nent .
Exogenous5 | nsuldishes and re-plated on 96 well plates. Cells were plated at 2.5x10” cells per well in

150p} of media and 50! of compound diluted by media was added. The test
compound added were in the range from 50uM to S50pM. After addition of
" compounds, the plates were incubated at 37C® for 24 hours. Subsequently cézl]; were
washed with once with 100ul of PBS, lysed, and processed for measuring luciferase
10 and B-gal activity vsing Dual-Li gﬁt Inciferase kit from Tropix ®, according to the.
manufacturer’s recommendations, on an EG&G Bethold MicreLumat LB96P
luminometer. ECsp values were obtained using the GraphPad Prisﬁ}“‘ program.
Surprisingly, the compounds of the present invention exhibit activity for both PPARo.
and PPARB. Compounds of the present invention exhibited a range of Hep G2-hBeta
15 ECso’s (“ECsof™) and Hep G2-hAlpha ECs¢’s (“ECsott”) from greater than zero to
about 20uM. Specifically, as shown in Table 1, the Hep G2-hBeta ECsp’s and Hep
G2-hAlpha ECso’s for.the compounds of the. present invention fall within the

following 6 groups:
n  >0-300nM
20 I >300-500 nM

)  >500-1000 nM
V) >1000-2000 nM
V)  >2000-5000 oM
VD >5000 nM

25



Re Wen en' Diabetic Controls 8971 101 73 Diabetic Treated 6616.. 184
Leptin (ng/nil) .. Diabetic Controls 6.55. 1.38. . 18.83 0.24 Diabetic
- Treated 7.22 0.93 10.89 2.7 Insulin Resistant.Controls 9.850.45.

"13. 603. Wo o3l@pyki n Resistant Treated 7.33 .1'.16 5.73 l2(5']4 .5
FORMULATI ONS 10 The conpounds of the present invention'C ATBYYOLSHN ni stered
alone or in conbination with one or nore therapeutic agents. These

i nclude, for exanple, other agents for the treatnent, control, or

"~ prevention of hyperchol esterem a, dyslipidema, obesity, hyperglycenia,
hyper chol esterem a, atherosclerosis, hypertriglyceridema, and ‘
hyperi nsul i nem a-. The. ebnpounds of.thefﬁgpsent i nvention can

be. admi ni stered 15 al one ornfconbinat 76 with o' ne or nore tlierapeulC
agents for the -sup"reSsion of appetite and nodul ation of “leptin. The

conpounds are:thus:-well. suited to. fornulation for convenient
adm nistration to mammal s for the prevention and treatnent of such
di sorders.. 20 The-followi ng exanpl esTablether illustrate typica
formul ati ons provided by the invention. WO 03/084916 PCT/1803/111121 -234
Formulation | _1ngredient Anmount com ound of Fornulas 1-V 0.5 to 800 ny
2 Compound ECsof nM { ECsp0. nM
(Group) ' (Gmup)
i ] 1
I3 1 V
4 I 1
5 v -
7 I I
9 I I
10 1 I
B T I
12 1 -
14 I 1
15 I -
16 I T
17 v A"
18 I VI
19 1 1
20 I V
21 I I
22 v m
23 1 11
25 v v
26 1 i -
{27 v I
128 iAY v




sodi um benzoat e 5 nmg isotonic saline 1000 nL The above ingredients are
m xed and dissolved in the saline for IV admnistration to,apatient. 5
Forrmul ati on 2 I ngredi ent Anount conpound of Fornmulas 1-V 0.5 to 800 m

cel [ ul o®émmsavcrystal line 400 mstearic acid 5 ng sil pgppegliQyd,de 10 m
sugar, confectionery 50 ng The ingredients are blended to unitormty and

pressed into a tablet that is well suited for oral admnistration to a
patient. 10 Formul ation 3 Ingredient Anount conpound of Fornulas-IN 0.5 to
800 ng starchrdried 250.m._ ma n' esium stearate The ingredients are
conbined and mlled to afford material suitable for filling 15 hard

gel atin capsul es adnministered to a patigpt. Fornulation 4 Ingredient Amount
%wWt./(total wt.) conpound of Formulas 1-V 1 to 50 Polyethylene '

glycol .1000.., 32 to 75
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Pol yet hyl ene. glycol 4000 - -16 to 25 WD 03/084916 PCT/1 6113 /1111 2 1
-235 The ingredients are conbined via nelting and then poured into nolds
containing 2.5 g total weight. 5 While, enbodinments of the invention have

been i | gsdsfogisge and described, it is not intended that these enbodi ments
illustrate and describe all possible forms of the inveRGIBO3HLher, the

~words used in the specification are words of description rather than
limtation; and it is understood that various changes maybe made w t hout.
departing fromthe spirit and scope of the invention. to 236 Cains:.1. A.

compound of formula (1): O'C2H R Rt R4/ RR XO0OI (CH2)q ---Irt V1
Xt "(CH2)r 5 Al 200,
59 v BRRY
60 VI -
61 I -
62 _ ) v VI
63 o : r v
64 VI -
|65 VI -
66 o VI N
67 I -
68 v -
69 v -
70 m -
71 I -
72 v -
73 41 V.
174 I v
75 ot -
76 v .
77 o -
78 | -
79 H Vi
20 ] .
181 1 Vi
34 i1 Vi
§5 TV -
§7 v -
88 Vi -
89 v -




and .pharmaceutically acceptable salts thereof, wherein: 10 XisS; X1 is
absent; Ar' and Ar2 are each independently unsubstituted or substituted
aryl or heteroaryl; Vis absent; 15 Rl is hydrogen; R2 is |ower alkyl,

| oner al Kyyo3/okalieal kyl , - O (CH2) nCF3, hal ogen, nitro, cyaseTagasiorrneH
-CF3, -S(Opalkyl, S(Oparyl, -(CH2)nOR5, -(CH2)m\R6R7, - COR5, -CO2R5, or
-NR6R7; R3 is |ower alkyl, |ower alkoxy, haloalkyl, -0 (CH2)nCF3, hal ogen,
nitro, 20 cyano, -OH5 -SH, -CF3, -S(Opalkyl, S(Oparyl, -(CH2)i OR5,

- (CH2) "NR6R7, - COR5, -CO2H, -CO2R5, or -NR6R7; R4 is hydrogen, |ower

al kyl, | ower al koxy, hal oal kyl,-O (CH2) nCF3i. - hal ogen, nitro, cyano, -CH,
-SH, -CF3, -S(O palkyl, S(OQparyl, -(CH2) M5, - (CH2) M\R6R7, -COR5, -COQ2H,
-OC2R5, or -NR6R7; 25 R5 is hydrogen, alkyl, al kenyl, alkynyl, or aryl; R6 °
and R7 are each independently hydrogen, -al kyl, al kenyl, al kynyt, - CQal kyl ,

-CQaryl, cyclggRyr,—-COZarkyl’,” -CQZaryl, or Ro and Ryjit oget he -w th the]
atons to whichH they are attached forma. 4 to 7 nenbef ] ' | 3
het er oat ons; 3®1237 m sOto5; pis 0, 1, or 2; A A - '

92 1 1

03 I -

07 I Vi

98 v -

99 U

100 m -

B. Effect-of PPAR modulators on lipid-and human apoprotein Al
concentrations in the hApoAl transgenic mouse

Mice, transgenic for human apoAl, were purchased from Jackson
" laboratories. All animals were allowed normal chow "(Ralstorfa-Purina) and water ad
}iﬁimm in temperature controlled rooms, under a 12-h light, 12-h dark cycle
beginning with lights on at 6 AM. During the ireatment phase of the study the mice
10 were dosed daily between 6 and 9 AM by oral gavage using a suspension vehicle of
1.5% carboxyxﬁethylcc]}ulose plus 0.2 percent Tween-20 (CMC/Tween) containing
the specified compounds. Control animals received vehicle alone. Vehicle volume
represented 0_.25 percent of body weight. Under anesthesia, tail blood was obtained
weekly in the moming at the indicated days of study. Attermination, tissue samples
15 (liver, intestine, fat, and muscle) were taken to study effects on genes effecting lipid
meta_boliéﬂi., Each of the compot@nds of the prés'eht invention that wei‘e tested
effected a significant increase in HDL over the values observed for the control
animals. Furthermore, these compounds resu]téd in triglyceride levels which were
lower than observed in controls. Compounds of tﬁé present invention tested in the
20 hApoAl transgenic mouse mode} showed a rangé of BDL-c ; elevation and
tiglyceride Jowering when dosed at 30 mg/kg/day. For instance, Example 4 raised

HDL-c 97% and lowered triglycerides 63 % relative to the contro] population,



gis 1; and 5 ris0. 2. The conpound of claim1l, wherei n | ower al koxy refers
to G-C6 al koxy, lower alkyl refers to Cl-C6 al kyl and substituted aryl
refers to substituted C5-C,2 aryl. 10 3. The conpound of claim 1, wherein

Art and Wifoslseogach i ndependently unsubstituted or substptpigiegny! or
pyridinyl. 4.. The conpound of claim1, wherein 15 X is S; X 1s absent;

~Art is phenyl; Ar2 is substituted phenyl; 20 is absent; R is hydrogen;
R2 is lower alkoxy R3 is lower alkyl; R4 is hydrogen; 25 Qis 1; and
ris0 238 5. A conpound having Formula Il: OCO2H R3 1 T1 R4 X0 | =

3315

Example 6 raised HDL-c 24% and lowered triglycerides 59 % relative to the control
population, and Example 3 raised HDL~c 9% and lowered triglycerides 70% relative

to the control population.

5 C. Effect of Compounds of the Invention on Insulin Resistant or Diabetic
Cynomolgus Monkeys ’ '
| Cynomolgus monkeys that were either insulin .r_esistam or diabetic (type IT)
| were treated fc;r eight weeks with [S-Meﬂ:oxy—meethyM-(tl'-triﬂuorm;iethyl-

10 bipheny]—4-yimethy1sﬁ]fany])-phcnoxy];acetic ac_id" in a rising dose fashion (0.1 to §
mg/kg). Plasma was sampled bi-weekly and analyzed for glycemics and leptin. Body
weight was also measured at various time poiﬁts across the study. The diabetic
monkey mean body weight data is presented in.Table 2 and the insulin resi;tant

monkey mean body weight data is presented in Table 3.

15
| Table2 .
Diabetic Monkey Mean Body Weight .
_ . ~=Twk: .~ -dwk~ v ‘Mean Baseline’ 2wk- Swk ‘..~ 7wk:~ ‘8wk
Diab Ctl Mean  8.10 . 805 . 8.08 -817 8.18. 817. 8.19
Diab Cti Sthev 377~ 377  3.77 374 370 370 364
Diab CtFSEM  *1.890 - 1.88 - "1.89 187 1.85 1.8 182 -
Diab Txt Mean 884 8§91 887 875 837 808 780
Diab Txt Sthev 373 368 3.70" 361 352 334 320
Diab TxtSEM  .132 130  1.31 128 124 1.18 1.13
20 IR = insulin resistant, Diab = diabetic, Ctl = control, Txt = eicperimcmal,jSchv = siandard deviation,

SEM = standard error of the mean



(CH2)q Al Vvil1l (CHZ)'t -Ar2 11 5 and pharmaceutically eccept abl e
salts thereof, wherein: X and X1 are independently absent, 0, S, -CH2-,

-CH2- CH2-, -CH=CH -CH=CH, -S(O2-, or -S(O-; Art and Are are each
I ndependewblognypgsbstituted or substituted phenyl or 10 pgl‘l dinyl; is
absent; or when present, -- is a saturated or unsaturated ‘F\%ﬁ"é@aﬂbon

‘chain which is substituted or unsubstituted, wherein said chain has from1
to 4 atons so that -- , Art, X1, (CH2)r, and Are, together forma four to
ei ght nmenber ring; 15 R3 and R4 are selected from hydrogen, |ower alkyl,
| ower al koxy, hal oal kyl,-O (CH2) nCF3, hal ogen, nitro, cyano, -OH, -SH,
-CF3, -S(Opal kyl, S(Oparyl, (CHZ)rrfRS - (CH2) "NR6R7, - COR5, - CO2H,
-C2R5, or -NR6R7; R5 is hydrogen, al ky1~3?--al kenyl, al kynyl, or aryl; R6 and
R7 are each independently hydrogen, al kyI al kenyl al kynyl, - 20 CGQal kyl

-CQaryl, cycloal kyl, -CQ2al kyl, -CQ2ar - SQ2al kyI -SOZaryI or R6 and
R7 together W th the atons to Wmch thﬁ?fmﬁpe attached forma 4 to 7
menbered ring having 1 ti@swinResistentMeikeyldgan Bpdy Weight

Jwk  -4wk Mean Base]me 2wk dwk 6wk 8wk

IR Ctl Mean 6.18 6.15 6.17 6.04 6.00 5.94 5.91°
IR Ctl StDev - 348  3.43 3.46" 322 319 316 3.17
IR Ctl SEM . 1.74 1.72 1.73. 1 .6} 1.60 1.58 1.59
IR Txt Mean 525 . 5.32 T 5.29 '5 26 ] 5.04. ' 4.91 4.7
IR Txt StDev 3.17 3.22 3.19 342 340 3.34 3.20
IR Txt SEM 0.95 0.97 0.96 1.03 1.03 1.01 - 096
IR = msulin resistam,_ Diab = diabetic, Cd = control, Txt = treated, StDev = standard deviation, SEM =
5 standard error of the mean

Plasma leptin values, presented as bascline values vs, 8-week treatment, were
deteriined by ELISA and are presented in Table 4. The effect of [5-Methoxy-2-
i0 methyl4-(4‘-mﬂuoromethy]-b1phenyl-4-y]methy]sulfanyl)-phenoxy]—acenc acid on
plasma leptm values. in. dxabenc and insulin resistant. obese cynomolgus monkeys is

demonstrated by the lesser mcrease in plasma leptin va]ues Seen m the treated

animials.- "
15 The amount of exogenous insulin the diabetic monkeys received to maintain
proper glucose levels, the exogenous insulin requirement, is also presented in Table 4
as baseline values vs. 8-week treatment. By definition, insulin resistant monkeys are
not yet diabetic and do not receive exogenous insulin. A reduction in exogenous

insulin requirements is a measure of improved insulin sensitivity and glucose control.

20



is a saturated or unsaturated, substituted or unsubstitut ed -hydrocar bon
chai n or hydocarbon-het eroatom chain having 3, 5, or 6 carbon atons wherein
the carbon atom of position 2 is connected to the carbon atom of goleon

3 to forWeao3msPae seven, or eight carbon nenber ring; 5 RGBS, s
Oto 2, qis Oto6;, and r is O to 6. 10 6. The conpound of _cIa|m5,
wherein | ower al koxy refers to Cl-C6 al koxy, |lower alkyl refers to Cl-C6

al kyl and substituted aryl refers to substituted C5-Cl2 aryl. 15 7. The
~conmpound of claimb5, wherein XisS; Xl is O0; Arl is phenyl; 20 Are is
4-trifluoronethyl phenyl; is absent; \Az:}shydrogen | ower al kyl, |.ower

al koxy; R4 is hydrogen, |ower alkyl, lo al koxy; 25 mis Oto 5; pis
0O, 1, or 2; gist; r is 1, and r - '

Table 4
Leptin and Exogenous Insulin

Pre-Treatment . = | Post-Treatment

Exogenous Insulin
Requirement (u/day)
Diabetic Controls 89+ 71 10t +73

Diabetic Treated 6616 . 18+4

Leptin (ng/ml)

Diabetic Controls - - . 6.55+1.38. .. .o 18.83+0.24
Diabetic Treated 7.22+0.93 _ 10.89%2.7

Insulin Resistant Controls | 0.85 + 0.45. ' 13.60 1345
Insulin Resistant Treated - {° . 7.33%1.16 . . 573%2.14

" FORMULATIONS

10 The compounds of the present invention can be administered alone or in

| combination W_'it_ii one or more therapeutic agents. These include, for example, other
agents for the treatment, control, or p?evention of hypercholesteremia, dyslipidemia,
obesity, hyperglycemia, hypgrcholesterémi’a, atherosclerosis, hypertriglyceridemia,
and ﬁypéﬁ'nsuhncmia;..'lfhe.cbrhpounds' of the.present invention can be.administered

15 a]o.n; or in"Cdmﬁiﬁat'f o with'énéor mofe ifié‘fa‘péﬁtit“ agents for the supression of
appet]te and modulation of leptm

-"The- compounds are thus wel] snited to formulation for converient

‘administration to mammals for the prevention and treatment of such disorders. .

20 The following examples further 1ijustrate iypica] formulations provided by the

invention.



i 5. - CH2- CH2- CH2-, - CH2: CH2- O CH2-, - CH2- O CH2- CH2-, - CHR2- HC=CH-, - 30
CH2CH2- N R4- CH2-, - COCH=CH O-, - O CH=CH CO-, - CH=CH NR4-, - NR4- CH=CH, -
- CH=CH- CH2-, - CH2- CH2- NR4-, - NR4- CH2- CH2-, - O CH2-CH2-, - CH2- CH2-0-,

- CH2- CH2- CHavdBdi0s4918NR4- CH2- CH2- CH2-, - O CH2- CH2- CH2-, - CH2- CH2- CH2- O

240 Ti 8. The conpound of claim5, wherein Cis -CH2CH2CO OFCTABARD- O
CO, -N=CH HC=CH, -HC=N-HC=CH, -HC=CH N=CH, -HC=CH. HC=N-,

- CH2- CH2- CH2-, - CH2- CH2- O CH2-, - CH2- O CH2- CH2-, -CH2- HC=CH, -'CH2CH2- N
R4- CH2-, -COCHECH O, -O CH=CH-CO-, 5 CH=CH NR4-, - NR4- CH=CH-,

- CHECH CH2-, - CH2- CH2- NR4-, -NR4- CH2-CH2-, - O CH2-CH2-, - CH2-CH2-O,

- CH2- CH2_CO-, -GH2-CO-CH2_, - QO CH2- CH2-, »EH2- CH2- CH2- CO-,

- CO- CH2- CH2- CH2-, - CH2- CO- CH2- CH2-, - CH2-CFP- CO- CH2, - CH2- CH2- CH2- NR4-

- NR4- CH2- CH2- CH2-, - O CH2- CH2- CH2-, - CH2-CH2-CH2-O, -CO NR4- CH2- CH2-,

NR4CO 10 CH2- CH2-, -CH2- CH2_NR4-CO-, oOrpgrfidiatfoid CO- NR4-. 9. *A conpound
selected from
[ 4- (Bi phenyl - 4-yl net hyl suj_f any| ¥ngredienhoxy- 24net hyl - Abewaky] - acetijc aci d;
15 [ 5- Met hoxy- 2- et hyl - 4- [( éombduntl bfiBsrmives M {bi phedyd o400 Imet hyl sl f anyl ) -
phenoxy] - acetic acid, sodium benzoate 5 mg -
[5-Chl oro-2-nethyl -4- (4" -[fTTTT UQIANEEERE - 0 phenyT - 4- eyl sUT T anyl ) -
_phenoxyl]-acetic acid, - =
Lﬁ_eg gx&]‘l- _Dichi oro- 3?18@%93’%}%@%&%&% Pl A dsomed RO me TRy ! - 20

administration to a patient.

3 .
Formulation 2
Ingredient Amount
compound of Formulas I-V 0.510 800 mg
cellulose, microcrystalline . . 400 mg
stearic acid Smg
silicon dioxide - 10 mg
sugar, confectionery 50 mg
The ingredients are blended to uniformity and pressed into a tablet that is well
 suited for osal administration to a patient.
10 '
Formulation 3
Ingredient Amount
compound of FormulasI-V | .. - 0510800 mg
—em_ . Starch,dried ._ . .} ... _250mg..-... ...
... magnesium'stearate . .} .. .. 10mg.__ . .
The ingredients are combined and _milled 1o afford maternial suitable for filling
15 hard gelatin capsules administered to a patient.

Formulation4 - i
- Ingredient Amount % wt./(total wt.)
compound of Formulas -V 1 to 50
Polyethylene glycol. 1000- .. | ...~ 32t0 75
| - Polyethylene glycol 4000 |- .. ... ..1610.25




[ 5- Met hoxy- 2-net hyl -4- (3" -trifl uoronethyl -bi phenyl -4-yl net hyl sul fanyl) -
phenoxy] - aceti c aci d; '

[ 4-(4' - Fl uoro-bi phenyl - 4-yl net hyl sul fanyl ) - 5- met hoxy- 2- et hyl -

phenoxy] - ack@uyaeld; 25 _ PCT/IBO3N1121
[7-(4'-Trifluoronethyl - bi phenyl - 4-yl met hyl sul fanyl ) -i ndan- 4-yl oxy] - acetic
aci d; : '
[ 7- (4" -Trifluoronethyl -bi phenyl - 3-yl et hyl sul fanyl ) -i ndan-4-yl oxy] -acetic
aci d; {5-Methoxy-2-nethyl-4-[4-(4-trifluoronethyl-benzyl oxy)- 30

benzyl sul f anyl ] - phenoxy} -acetic acid,;

[ 5- Met hoxy- 2- net hyl - 4- (3" -trifl uoronet hoxy23s phenyl - 3

yl met hyl sul fanyl ) - phenoxy] -acetic acid; {

{5- Met hoxy- 2-met hyl -4-[4-(5-trifluoronethyl-pyridin-2-yl)-

benzyl sul f anyl ] - pherid®ypersdients aregsimhingiiavia melting 4nd then poured into molds

{5- Met hoxy-2-nmetnyd ~4-[6-(4-trifl uoronethyl-phenyl)-pyridin-3

yl met hyl sul fanﬁ?’}}?{]ﬁlﬁ@mxy}- acetic acid;

[ 3- Met hoxy- 4- ( 4.5-¢ witdl lwwdgianet hyl - bi phenyl - 4-yl met hyl sul f anyl ) - phenoxy] -
acetic acid; 5 {5-Methoxy-2-nmethyl-4-[2-(4"-trifluoronethyl-biphenyl-4-yl)-
et hyl sul f anyl ] - phengxy}-acetic acid;

4- .
{ 4-] 2- (35FI uor o- phe M. spbpsiperiepizihpe gweﬂéﬁmaye begniiBestrgiegd-and described, it is

phenoxy) - acet iﬁ; 12@1}3&; AR

jed that th i i i ibl
[ 5- Vet hoxy- 2- et Ryl - 4~ ( 3f‘rre%5ﬁyef’1bz?-‘?’-"€?".‘% ﬂ"ﬁ%*?%enaé‘tdhdff?‘%’ﬁ 21 BRsiolg formpg of the

yl met hyl sul f anijéntivheRathgi, thecworids usesd id the specification are words of description rather
LS- Vet hoxy- 2- et ikt and it bREEEEE B vaoBY Sk es ok HEhERE wion ™! )~
departing from the spirit and scope of the invention.

10



phenoxy]-acetic acid; { 7-[4-(4-Trifluoronethyl-benzyl oxy)-benzyl sul fanyl ]
-i ndan-4-yl oxy} - acetic acid; 15

{5-Methyl -7-[4-(5-trifluoromethyl-pyridin-2-yl)-benzyl sul fanyl]-2, 3-

di hydr o- benzof ur an- 4-yl oxy}-acetic acid; 242 and pharmaceutically
acceptabl e salts thereof. 10. A pharnacgﬁﬁical conposition conprising a
conpound of Claim1l admxed wth a carrier, diluent; or excipient. 11. Use
of a conpounqcpf claim1l1, in the manufacture of a medi canent for .treating;
preventing or 8gﬂ?rolling non-insulin dependent diabetes nellitus in a
mammal . 12. Use of a conpound of claim1l1, in the manufacture of a

medi cament f ol treArPrgoundidoamla @y or control ling obesity in a manmmal

13. Use of a conpound of claiml1; in the manufacture of a nedi canent for
nodul ating lepting levels in a mamal 14, Use of a conmpound of claiml1, in
the manufacture of a nedicament. for trdati fgP2Hpreventing or controlling
dyslipidema in a mmma{. 15. Use ofR% conpgehd of claim1, in the

manuf acture of a nedi cament for treati preventing or controlling
hyperchol esterema in a manmal . 16. . et hod of nmaking a conmpound of
claiml or a pharmaceutically accepfﬁbl- s#R1 t hereof , conpri sing,

reacting. oo ~GOR t RAR . RI\ RZx8. Wth:
(CHZ)q
g
vioo X
o (GHa)
5 Tee- AP
I

and pharmaceutically acceptable salts thereof, wherein:

10 xX%isS;
X' is absent;
Ar' and Ar” are each independently unsubstituted or substituted aryl or

heteroaryl;
4
el s absent;
15 R' is hydrogen;

R%is lower alkyl, lower alkoxy, haloalkyl,~-O-(CH;),CF3, halogen, nitro,
cyano, -OH, -SH, -CFs, -S(O),alkyl, S(O),aryl, -(CH2),OR’, -(CH2)mNR°R, -
COR?, -CO,R’, or -NR°R’;
' R’ is lower alkyl, lower alkoxy, haloalkyl,-O-(CH,),,CF3, halogen, nitro,
20 cyano, -OH, -SH, -CF;, -S(0)yalkyl, S(O)paryl, (CH2)mOR>, -(CH,)mNRR’, -
COR’, -CO,H, -CO;R®, or -NR‘R’; .
R* is hydrogen, lower alkyl, lower alkoxy, haloalkyl,~O-(CH,),CFs3,
halogen, nitro, cyano, -OH, -SH, -CFs, -5(O)palkyl, S(O)paryl, -(CHz)mORS, -
~ (CHp)mNRR’, -COR?, -CO,H, -CO,R®, or -NR°R;
25 R’ is hydrogen, alkyl, alkenyl, alkynyl, or aryl;
' R¢and R are each independently hydrogen, alkyl, alkenyl, alkynyl, -
COalkyl, -COaryl, cycloalkyl, -COsalkyl, -COaryl, or R® and R’ together with the
atoms to which they are attached form a 4 to 7 membered ring having 1 to 3
heteroatoms; ' :
30



X. (CHR)y ifs VI X~ (~H2)1 wherein: Xo is S$ X1 is.absent, 'and Art
are each independently a unsubstituted or substituted aryl or liereroaryl;
243 is absent or a saturated or tnsatorated, substituted or unsubstituted
hydr ocar bon chai n or hydocar bon-heteroatom chain having fromO to 3 atons
wherein a four to eight nember ring is B med fused to Art and . yt Af
wherein if --- is absent and either"--- is a bond then Art is directly
bonded to Art; Rl is hydrogen; R2 is |ower alkyl, |ower alkoxy,
hal oal kyl , - O (CH2) ﬁS:FB _hal ogen, nitro, cyano, -OH, -SH -CF3,
S(O pal kyl, S(O) gai$Y 0 35 o) nOR5, - (CH2) NNR6R7, - COR5, - CO2RS, or- NR6R :
R3 is | ower alkyl ,P}SMfor skoxy, hal oal kyl , - O (CH2) nCF3, hal ogen, nitro,
cyano, -OH, -SH, ¢lef3and 5(O)pal kyl, S(Oparyl, -(CH2)nOR5, -(CH2) m\NR6R7,
-COR5, XC2H, - CO02R8, or-NR6R7; R4 is hydrogen, |ower alkyl, |ower alkoxy,
hal oal kyl ,-O (CH2),,,CF3, hal ogen, nitro, cyano, -OH -SH, -CF3,
- S(O pal kyl , 25} pampbynd ¢fCHIMMORRereif G ABR Rrefers@ORY-C; alkoxy, lower

alkyl refers to C;-Cs alkyl and substituted aryl refers to substituted Cs-Cys aryl.

10 3. The compound of claim 1, wherein Ar’ and Ar” are each independently
unsubstituted or substituted phenyl or pyridinyl.

4.. The compound of claim 1, wherein
15 X’ is S;
xX!is absent;
Ar'is phenyl;
AP is substituted phenyl;

P

\"/1

20 --- is absent;
R! is hydrogen;
R? is lower alkoxy
R’ is lower alkyl;
R* is hydro gen,;

25 Qis 1;and .
ris 0



-CO2H, -C2R5, or-NR6R7; R5 is hydrogen, alkyl, alkenyl, alkynyl, or aryl;
R6 and Ware each i ndependently hydrogen, al kyl, alkenyl, alkynyl, -CCalkyl,
- CCaryl, cycloal kyl, -0C02alkyl, -CQRaryl, or R6 and R7 together with the
atons to which they are attached forma 4 to 7 nenbered ring having 1 to 3
heteroatoms; misOto5; pis 0, 1, or 2;23% is 1; and risOr 17. The nethod
of claim 16, wherein | ower al koxy refers to Cl1-C6 al koxy, |ower alkyl
refers to Cl-C6 al kyl and substituted aryl refers to substituted C5-Cl12
aryl. 18. A %rzocesg for preparing the conpound of fornmula 14 which is: 244
OR RIL R4 R?m’("@ﬁi‘f‘) vigg Bprgwla Bonpr i sing. (a) conversion of phenol
A to the thiocyante 1B; R3 R3 Ra , q;-lg%ﬁ;gzﬁnution R4 OH cY Rt NCS Rt

R3

1 1
R4
X0

(CHZ)q

oo
.\\\ (?H2)r
AP

11

and pharmaceutically acceptable salts thereof, wherein:
X% and X' are mndependently absent, O, S, -CH,—, -CH»—CH,—, -CH=CH-
, —CH=CH-, —-8(O),—, or —S(0)~;
Ar' and Ar? are each mndependently unsubstituted or substituted phenyl or
10 pyridinyl;

NE v

-~ is absent; or when present, “--- is a saturated or unsaturated
hydrocarbon chain which is substituted or unsubstituted, wherein said chain has

I'd
,

\'/1

from 1 to 4 atoms so that -~ | Ar', X!, (CHa),, and Ar?, together form a four to
eight member ring; o
15 R? and R* are selected from hydrogen, lower alkyl, lower alkoxy,
haloalkyl,-O-(CH2)mCF;, halogen, nitro, cyano, -OH, -SH, -CF;, -S(O)palkyl,
S(O)paryl, (CH2)mOR’, (CH2)nNR®R’, -COR®, -CO,H, -CO,R’, or -NR°R”;
R’ is hydrogen, alkyl, alkenyl, alkynyl, or aryl; '
R® and R’ are each independently hydrogen, alkyl, alkenyl, alkynyl, -
20 COalkyl, -COaryl, cycloalkyl, -CO,alkyl, -COsaryl, -SOzalkyl, -SO,aryl, or R®
and R together with the atoms to which they are attached form a 4 to 7 membered
ring having 1 to 3 heteroatoms; .



RZ R# 1A 1B (b) alkylation of phenol noiety of thiocyanate 1B to
acetoxyester 1Cc . RBO O O R4 OHAkylation H NCS NCST z B? R 1B 1C
(c) reduction of the thiocyanate noiety in 1Cto formthiol LA, -245- R3 O
"R3B ORa/ | OOH Reduction Ra OOH NC5 R HS R Rz RZ 1Cin (d) alkylation
of thiol 1D with chloride 3Cto form4g;y5 ,-U O ft3 R C1LR42 S

e
T
. is a saturated or unsaturated, substituted or unsubstituted hydrocarbon
chain or hydocarbon-heteroatom chain having 3, 5, or 6 carbon atoms wherein the
carbon atom of position 2 is connected to the carbon atom of position 3 to form a
five, seven, or eight carbon member ring; |
5 mis 0 to 5;
pis Oto 2;
qis 0 to 6; and
risOto 6.

10
6. The compound of claim 5, wherein lower alkoxy refers to C;-Cg alkoxy,
lower alkyl refers to C,-Cg alkyl and substituted aryl refers to substituted Cs-Ci,
aryl.

15
' 7. The compound of claim 5, wherein
X%is S;
X' is O;
Ar' is phenyl;
- 20 A is 4-trifluoromethylphenyl;
v

--- is absent;

1s hydrogen, lower alkyl, lower alkoxy;
s hydrogen, lower alkyl, lower alkoxy;

25 mis0to 5;
pis 0,1, 0r2;
qis1;
ris I;and
£
- is -CH,-CH,-CH;-, -CH,-CH,-O-CH,-, -CH,-O-CH,-CH,-, -CH,-HC=CH-, -
30 CH,CH,-N R*-CH,-, -COCH=CH-O-, -O-CH=CH-CO-, -CH=CH-NR*-, -NR*

CH=CH-, -CH=CH-CH,-, -CH,-CH,-NR*-, -NR*-CH,-CH>-, -O-CH,-CH,-, -
CH,-CH,-0-, -CH,-CH,-CH,-NR*-, -NR*-CH,-CH,-CH,-, -O-CHg—CHz CHp-, -
CH,-CH,-CH,-O-.



RBOa/ OOH+ X HBR((CH)r 2, \' I (CH2)r F F.F FFF 1D 3C 4a. and
(e) saponification of the ester noiety in 4a to forml-4; 10 wherein R is
hydrogen or together with RZ fornms a 5 nenbered carbocyclic ring; Rzis
met hoxy or together with R forns a 5 nenbered carbocyclic ring; R3 is
methyl; R4 is hydrogen; 15 X' is absent24hd risOorl - 246 19. A conpound
of claiml for treating, preventing or controlling non-insulin dependent
di abetes nmellitus in a manmal . 20, A conpound of claiml for treating,
preventing or controlling obesity in a ma . 21. A conpound of claim]
for nmodulating leptin levels in a manmal . 2. A conpound of claim| for
treating, préventithgcompoond oidlhinng, wlyseinpddsi@HIGHAO-ameH,-CH3-0-A
conpound of cl ai mQO4, eN=CHeldC+OH-, pEwvBAHCRGHoS -HORCHONECHG, -HC=CH-
hyper chol est er em dC+Ng -CHMIHHCH;-, ~-CH,-CH,-0-CH,-, -CH,-O-CH,-CH,-, -CH,-
HC=CH-, -CH,CH,-N R4-CH2-, -COCH=CH-0O-, -O-CH=CH-CO-, -
5 CH=CH-NR*, -NR*-CH=CH-, -CH=CH-CH,-, -CH,-CH,-NR*-, -NR*
CH;-CH;-, -O-CH,-CH;-, ~-CH,-CH,-0-, -CH,-CH,.CO-, -CH,-CO-CHs., -
CO-CH;-CHjy-, -CH;-CH,-CH,-CO-, -CO-CH,-CH,-CHs-, ~CH,-CO-CH,-
CHy-, ~CH;-CH,-CO-CHy, -CHp-CH,-CH,-NR*-, -NR*-CH,-CH,-CHy-, -
0-CH;-CH;~CH,-, -CH,-CH,-CH,-0O-, -CO-NR4-CH2-CH2—, NR*CO-
10 CH,-CHs-, -CH3-CH; NR*-CO-, or —-CH,-CH,-CO-NR*..
9. A compound selected from:
[4-(Biphenyl-4-ylmethylsulfanyl)-5-methoxy-2-methyl-phenoxy]-acetic
acid;
15 [5-Methoxy-2-methyl-4-(4'"-trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-
phenoxy]-acetic acid;
[5-Chloro-2-methyl-4-(4'-trifluoromethyl-biphenyl-4-methylsulfanyl)-
phenoxyl]-acetic acid;
[4-(2',4-Dichloro-biphenyl-4-ylmethylsulfanyl)-5-methoxy-2-methyl-
20 phenoxyj-acetic acid;
[5-Methoxy-2-methyl-4-(3'-trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-
phenoxy]-acetic acid;
{4-(4-Fluoro-biphenyl-4-ylmethylsulfanyl)-5-methoxy-2-methyl-
phenoxy]-acetic acid;
25 [7-(4'-Trifluoromethyl-biphenyl-4-ylmethylsulfanyl)-indan-4-yloxy]-acetic
acid;
[7-(4'-Trifluoromethyl-biphenyl-3-ylmethylsulfanyl)-indan-4-yloxy]-acetic
acid;
, {5-Methoxy-2-methyl-4-[4-(4-trifluoromethyl-benzyloxy)-
30 benzylsulfanyl]-phenoxy}-acetic acid;
[5-Methoxy-2-methyl-4-(3"-trifluoromethoxy-biphenyl-3-
ylmethylsulfanyl)-phenoxyl-acetic acid;
{{5-Methoxy-2-methyl-4-[4-(5-trifluoromethyl-pyridin-2-y1)-

benzylsulfanyl]-phenoxy}-acetic acid;
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15
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{5-Methoxy-2-methyl-4-[6-(4-trifluoromethyl-phenyl)-pyridin-3-
ylmethylsulfanyl]-phenoxy}-acetic acid;

3 -Methoxy—4-(4'-triﬂuoromethyl-biphenyl-4—y1methy1sulfanyl)—phenoxy]-
acetic acid; '

{5-Methoxy-2-methyl-4-[2-(4'-trifluoromethyl-biphenyl-4-yl)-
ethylsulfanyl]-phenoxy}-acetic acid;

(4-{4-{2-(3-Fluoro-phenyl)-vinyl]-benzylsulfanyl }-5-methoxy-2-methyl-
phenoxy)-acetic acid; ‘

[5-Methoxy-2-methyl-4-(3-methyl-4"-trifluoromethyl-biphenyl-4-
ylmethylsulfanyl)-phenoxy]-acetic acid;

[5-Methoxy-2-methyl-4-(4'-trifluoromethyl-biphenyl-3-ylmethylsulfanyl)-
phenoxy]-acetic acid;

{7-[4-(4-Trifluoromethyl-benzyloxy)-benzylsulfanyl] -indah—4-y10xy} -
acetic acid;

{5-Methyl-7-[4-(5-trifluoromethyl-pyridin-2- yl)-benzylsulfanyl} 2, 3-
dihydro-benzofuran-4-yloxy}-acetic acid;



10.

11,

12.
- 13‘

14,

15‘

16.
salt then:of compnsmg. mctmg'

242

and pharmaceutically acceptable salts thereof.

C A pharmaceuucal composmon comprising a eompouud of Claxm 1 admxed
with a carvier, dilveat; or excipient.

Use of a 'com'p(;und of claim 1, in the manufacture of a medicament for treating,

preventing or controlling non-insulin dependent diabétes meflitus in a mammal..

,' Use of a compound of claim 1, in the manufacture of a medicamient for trcatmg
preventing or controlling obesity in a mammal.

Use of a compound of claim -l-, in the manufacture of a medicament for modulating
lepting levels in a mammal. ' ‘

Use of a compound of claim I, in the manufacture of a medicament. for treating,

preventing or controlling dyslipidernia in a mammal.

Use of a compound of claim 1, in the manufacture of a medicament for treating,
preventing or controlling hypercholesteremia in a mammal. - |

- A method of mahng a compound of claim lora phannaceuucally acceptable -

with: :
’f )
(CHylq
-7 AR
I, ) l 1
.1 . §
o _((I:Hzlr
AR
whcmm -
. X%s  SH:
%! is absent,;

A.tland A an:: each md::pendently a unsabstirated or subsumtf:d aryl or
_ hieteroaryl; S .
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-~ is absent or a sarurated or unsatarated, substituted oy unsubstituted -
hydrocarbon chain or hydocarbon-heteroatom chain having from O to 3
atomns whérein a four to eight membcrnng:s formed fused to Ar' and -

o~

"‘un <_“

AP whereinif - is absent and either “~—" is a bond then Ar' is
directly borided 10 A

Rl is hydrogen;

?is lower alkyl, lower alkoxy, haloalkyl,-O-(CH,),CFs, halogen, nitro, cyano,
-OH, - -SH -CF;, -S(0),alkyl, S(O),aryl, (CH,),OR’, «(CH,),NR°R’, -COR’, -cozR5 or—
NRR’;

R} is lower alkyl, lower alkoxy, haloalkyl,-O-(CH;),,CF;, halogen, nitro, cyano,

-OH, -SH, -CF;,, -S(O)palkyl S(0),aryl, (CH)-OR’?, (CH,)NRR’, -COR’, -CO11, -
COZR or —NR® R

' R'is hydrogen lower alkyl, lower alkoxy, haloalkyl -0-{CH,),,CF3, halogen, nitro,

cyano, -OH, -SH, -CFs, -S(O)palkyl S(O)paryl, -(CH;)..,OR -(CH2)uNR°R’, -COR?,

-CO;H, —COZR or -NR°R’;

R’is hydrogen alkyl alkenyl, alkynyl, or aryl; :

R®and R are each independently hydrogen alkyl, alkenyl, alkynyi -COalkyt, -
COaryl, cycloaikyl, -CO,alkyl, -COsaryl, or R°and R’ together with the atoms to which they
are attached form a 4 to 7 membered ring having 1 to 3 heteroatoms;

mis 0to 5;

pis0, 1, or 2;

qis 1; and

ris 0s

17. The method of claim 16, wherein lower alkoxy refers to C,-Cg alkoxy, lower alkyl
refers to C;-Cy alkyl and substituted aryl refers to substituted Cs-Cy; aryl.

18. A process for preparing the compound of formula I-4 which is:
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| HOTO
.0

R> r!

Rt Rr%
: S

$
(CHy)e

.- TE 14
comprising: .
(a) conversion of phenol 1A to the thiocyante 1B;
B3
Thiocyaaation R* ~OH
NCS R!
R2
1B

®)  slkylation of phenol moiety of thiocyanate 1B to ecetoxyester

1C; .
. r? 0 :
R 8
Alkylation _ , \/u\OH
> ~, 1
: NCS R
) Rz )
1C

(©)  redoction of the thiocyanate moiety in 1C to form thiol 1D;
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R’ 0

_ ) 0
R* OJLOH Reduction RrY O\/"\OH
NCS R! HS R
: 2 B :

1
K
1C D

(@  alkylation of thiol 1D with chloride 3C to form 4a;

r® o
q
R 0\)J\OH +
HS ~~R?
RrR?

1D

_ (e) saponification of the ester moiety in 4a to form I-4;
10 . wherecin ' :
R' is hydrogen or together with R” forms a 5 membered carbocyclic ring:
R*is methoxy or together with R! forms a 5 membered carbocyclic ring;

Rlis methyl;
, R*is hydrogen; -
15 X'isabsent  ;and

risOor 1. |
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20,
21,

22,

23.

- 246 -

A compound of claim 1 for treating, preventing or controlling non-insulin dependent

diabetes mellitus in a mammal.
A compound of claim 1 for treating, preventing or controlling obesity in a mammal.
A compound of claim 1 for modulating leptin levels in 2 mammal.

A compound of claim 1 for treating, preventing or controlling dyslipidemia in a

mammal.

A compound of claim | for treating, preventing or controlling hypercholesteremia in a

mammal.



