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WD 2004/ 037778 PCT/ US2003/ 033090 1 SUBSTI TUTED

TETRALI NS AND | NDANES Cross-References to Rel ated
W@\REHiosET$ ons This application is a non-provi SPCIEE2003/033090

patent application of U S. Provisional 5 patent

application No. 60/419,935 filed on October 21, 2002

and U.S. proSUBSTIZUTED-TERRALING; AND;INDANES

60/ 495,270 filed on August 15, 2003 entitled,

" SUBSTI TUTED TETRALI NS AND | NDANES" Field of the

I nvention 10 TUhess-Refsrences focRélkatet Applicetionsgt ed

tetralin apd j ndane derivativ sitio

S, co n . .
cont Hiis2ARGligation 'SW%M&%"%PWW@ [>=\=lg] @Sdé@rpé%\ﬂalonal
I 1 i 0 ..
ool Ao Ot BASH| OcbBrbl 12002 VRS Pbrovisiona
patentcaplicatom Nul. 0496, 20 filed ioroAeglist d&e 008 ealithed, ( PPAR

. ' TIAY ipti,on factor regul ating
Pl B T AR AYDIREANES! 2601 [ and psul i n
action. PPAR al pha receptors are found predom nantly

in the liver. The genes re%ul ated by PPAR al pha
i ncl ude enzynes i nvol ki f \J oxi dati on of

or ot s afib st syb¥fituedtdnain BRubhERT B8 atvas
codgﬁﬁéiﬂic)hd carstainirigeihesn, (@ridlmethoelsesf tusirgy thehgh af finity
PPAR al pha agonists increase hepatic fatty acid

oxi dation, which in turn decreases circul ating
triglycerides and free f s. The reduction of

circulating triglyceri deB"aEP( r‘fi‘)"zl-r‘rgdi. ate the observed

decrA assmberr ofi thp muckeas neceptor famsilyl, argroep o tigand-activated

i nsul .n 25 resistant or diabetic, animals when treated
QP EPAREP N GO ERTIE Bobier St S Tee TPROBIAT ANE (PPAR
al DSk /ndBeahbfy fransteiplibh Fa&er NégLﬂlatW? %é‘ﬁeé RfRingteF4hly acid

as " treatnents for hyperlipidema, fibrates are weak
metparlism@And ingulin geton.Exanpl es of known PPAR al pha

G ot rAR b fekRoolt ol bredeffife i B Ber The genes

regelatdd by #RAR alpha include enzymes involved in the beta-oxidation of fatty

5

acids, the liver fatty acid transport protein, and apo A1, an important component
of high density lipoproteins (HDL). Selective, high affinity PPAR alpha agonists
increase hepatic fatty acid oxidation, which in turn decreases circulating
triglycerides and free fatty acids. The reduction of circulating triglycerides may
mediate the observed decrease, or improvement, in insulin resistance in insulin
resistant or diabetic animals when treated with PPAR alpha agonists. Such
treatment in animal obesity models is associated with weight loss. Known as
treatments for hyperlipidemia, fibrates are weak PPAR alpha agonists.
Examples of known PPAR alpha agonists variously useful for
hyperlipidemia, diabetes, or atheroscierosis include fibrates such as fenofibrate
(Fournier), gemfibrozil (Parke-Davis/Pfizer, Mylan, Watson), clofibrate (Wyeth-
Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates such as GW



30 (Fournier), genfibrozil (Parke-Davis/Pfizer, MIlan,

Wat son), clofibrate (Weth Ayerst, Novopharm,
whewahsirat e, and ci profi brate and urei dofi br ap€BUS20051033090

as GW WD 2004/ 037778 PCT/ US2003/ 033090 2 7647, GW

9578, and GW 9820 (d axoSmithKline). WO 2004/037778

PCT/ US2003/ 033090 -3- Summary The invention features

compounds of fornula (1) below R7 R R5 OY )~< X

NHORA s R R2 R3 n Formula (1) or a

T PYAAETB; 83 BV SEB (eRPSTHIINeR 176 ester or C 1.6
am de thereof, 10 wherein each of Rl and R2 is
i ndependently H, C 1-6 al kyl, (CH2) mM\NRaRb, (CH2)nORS,
(CH2) M\H(CO) R8, or (CH2) nCO2R8, where each of Ra, Rb,
and R8 is independently Hor C 1.6 alkyl, or Rl and
R2 taken together with the carbon 15 atomto which
they are attached are a C 3-7 cycloalkyl; mis
between | and 6; nis 1 or 2; 20 Xis 0 or S; wherein
Xis at the 5 or 6 position when n is 1; and wherein X
is at the 6 or 7 position when nis 2; R3is H,
phenyl, C 1-3 al koxy, C 1-3 al kylthio, halo, cyano, C
1-6 al kyl, nitro,
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NROR10, NHCOR10, CONHR10; and COOR10; and R3 is ortho
or netato X, 25 R4 is Hor -(C 1-5 al kyl ene) R15,

Wob@Re3RIS is H Cl-7 alkyl, [di (C 1-2 al kyl ) pei/msiop@n3309

1-6 al kylene), (C 1-3 al koxyacyl)(C 1-6 al kylene), C
1-6 al koxy, C 3.7 WD 2004/037778 PCT/ US2003/ 033090 4
al kenyl, or C 3-8 al kynyl, -#herein R4 has no nore than
9 carbon atons; R4 can also be -(C 1-5 al kyl ene) R15
wherein R15 is C 3.6 cycl oal kyl, phenyl, phenyl-0,
-S-, or a 5-6 nenbered heterocyclyl with between
| and 2 heteroatons selected fromN, O, and S; 5 Y is
NH, NH CH2, or 0; each of R5 and R7 is independently
sel dtedavéntiom feiatuse@mpoinds, of faiinayla ¢l detow: nitro,
COR11, COOR11l, C 1-4 al koxy, C 1-4 al kylthio, hydroxy,
phenyl, NR11R12 10 and 5-6 nenbered heterocyclyl wth
between | and 2 heteroatons selecteffy frBm N, 0, and

S; R6 is selected fromC 1-6 al kyl, , cyano,

nitro, CORL3, COOR13, C 1-4 al koxy, Ral kyl t hi o,
hydr oxy, phenyl, NR13R14 and 5-@ne d 15

het er ocyclyl wigh between | and eroatons sel ected

Ither R5 and R6 or R6
o Be a bivalent noiety,
saturated or u t P te'a4from-(CH2)3-,
-(CH2) 4-, andﬁCHl )PNMECHI -2)q, 20 pis 0-2 and q is
1-3, where the sum(p + q) is at least 2; each of RO
and R10 is independently_C 1-6 al kyl; each of R11,
R12, R13 and R14 is indeﬁ%ﬁq&gﬁt(lsly Hor C 1-6 al kyl;

25 wherein each of the above hydrocarbyl and

het %rroacg gyr%ac%ti%él‘lyegcggp\(abqg salt, C 1 ester or C 15 amide thereof,

fromN, 0, and
and R7 may Bey

4
.

wherein

each of Ry and R; is independently H, C 1. alkyl, (CH2)mNRaRp, (CH2)mORs,
(CH2)mNH(CO)Rs, or (CH2)mCO2Rs, where each of R,, Rp,-and Rgis
independently H or C 1. alkyl, or Ry and R; taken together with the carbon

atom to which they are attached are a C 3.7 cycloalkyl;

m is between 1 and 6;

nis1or2;

Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at

the 6 or 7 position when n is 2;

Rs is H, phenyl, C 1.3 alkoxy, C 1.3 alkylthio, halo, cyano, C 1.6 alkyl, nitro,
NRgR1p, NHCOR 9, CONHR10; and COOR1g; and Rj is ortho or meta to X;

R4 is H or -(C 1.5 alkylene)R15, where Rq5 is H, C4.7 alkyl, [di(C 1-2
alkyl)amino](C 1.6 alkylene), (C 1.3 alkoxyacyl)(C 1. alkylene), C 1 alkoxy, C 3.7
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substituted with between 1 and 3 substituents
i ndependently selected fromF, d, Br, |, amno,

woreaohps777®t hyl , hydroxy, nitro, cyano, and metPORYS2088033090

WD 2004/ 037778 PCT/ US2003/ 083090 5 The invention also
features conpositions that include one or nore
conpounds of fornmula (1) and a pharmaceutical carrier
or excipient. These conpositions and the nethods bel ow

et ordere alkvaileHngisn R PaS nevmelenheagesaeos Alorts; Rs can
bél@&ﬁep(@ gawenbmwéee.ﬁ%gwc 2QcyBRlkyl, ?Fl@h?lebhenyl -O-,

aspect of the’invention includes thods "of usin

onfwwbSedJr ac@ﬁpnambgradrheif@mw@vltw@h beﬁweema‘r aodi2 heteroatoms
r@e‘i&?&'&mﬂ{p@@%ﬁ&? ng, treating, or io inhibiting the

progr essron o 'sease nedi ated by PPAR al pha.
Exarrpl es of PPAR al pha-nedi ated di seases i ncl ude

| and_at heroscl erosis. Dyslipidem a
ici% Ngeg‘%&é @gl yceridem a, hyperchol esterol em a,
m xed hyperlipidem a, and hypo- HDL- chol est er ol em a.
For exanple, dyslipidema my be one or nore of the

fQﬂCth/fnRﬁg?ndl %wsumeqeﬂdsaﬂbiselacﬁeﬁﬁmmj-l Ghi-galkyl, halo, cyano,

litrd) COR 00RID 6 7y HKOTIC T oML, My BRGEbdR NR 1R

iemd&ﬁﬁl rmembetdd Iwemwclahpm batweehr band Izmeﬂatoatdmesi selected

i SC [on, exanples, and cl ains bel ow. WO 2004/037778
g@ﬁ'@%@s’ﬂogeogo 6 Detailed Description A Terms 5

The following terns are defined bel ow and by their
usage t hr oug_hout this disclosure. "A kyl" includes

QRS Eisalled hale.ygne. ritiai GOAns GPRohde 14
alkoxy, C 1.4 alkylthio, hydroxy, phenyl, NR13R14 and 5-6 membered

heterocyclyl with between 1 and 2 heteroatoms selected from N, O, and S;

in addition, either Rs and Rs or Rg and Ry may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from —(CHy)s—, -(CH2)s-,
and (CH12)p,N(CH1-2)q,

pis 0-2 and q is 1-3, where the sum (p + q) is at least 2;

each of Rg and Ry is independently C 15 alkyl;
each of Rq1, R12, R13 and Ry4 is independently H or C 1 alkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may be
substituted with between 1 and 3 substituents independently selected from F,
Cl, Br, I, amino, methyl, ethyl, hydroxy, nitro, cyano, and methoxy.
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15

i 0 hydrocarbons wth at | east one hydrogen renoved to
forma radical group. A kyl groups include nethyl,
we@einlo377ps opyl , i1isopropyl, butyl, isobutyl, t-bCr/ys2003/633090
met hyl propyl, pentyl, isopentyl, sec-pentyl, hexyl,
heptyl, octyl, and so on. Al kyl includes cycloal kyl,
such as cycl opropyl, cyclobutyl, cycl opentyl, and
cycl ohexyl . 15 "Al kenyl " incl udes optlonally
substituted_stralght chai n and brancggg drocarbon
¢ adiTBIIBVRTEIORIAIRR TGRS GOMPERNPNS Bt NaustsORe: PhBIeTe
COM:FI@S IB@FB?’muﬁaS énd é\lg‘ﬁﬁﬂﬁééedt?%‘él é’é}ﬁeﬁéﬁ@f&’dleﬁm
vinyl), prop-1- op-2-enyl (or
i sopropenyl (or 1 nethyIV|nyI) but - 1- enyI

oot S Uh B s BRIy A il aiona

phdﬂﬂbb@t%ll@@ﬁﬂfb aguhts, rsuph ashipidiowesinglagests or blood-pressure
2-penten-4-y are grouped as al kynyls herein.
'OW@W@h99@“ﬁc@Ué3§ cycl oal kenyl. Cis and trans or (E)
and (Z2) fornms are included wthin the invention.

"Al kynyl" includes optional substituted straight
c ha.Ano@tm aspenicofdtie iveniion mﬁld@@nnefaaﬂé &f ysipg t%é@élosed
co% % or %ﬁﬁ]tpogi%n% ﬂ'{/\ﬁéﬂbu‘%%g’tﬂgdg dr%%vx%ﬂfngr {régﬂnrgd or

propynyls
inibiting mryé progriyshiarc f, hafiseasadnedibtediayw PR Raalphat Euarmvles of

PR EIha Begp e AR DR S IRPET I S R RSsEEsnot

Dys'ﬁ?id'éﬁﬁa cGhRal HopaMttg lyg&lﬁﬁlﬁoﬁyperbm%{@&ﬂemm mixed
Ionally substltuted strai ght chain or branched

hyalemderglaoa@d wporHY Lr-ehalestaroleinipg droriexarinigy Glyﬁb}plaﬁlmya

o8 B B3k A, P LGy AV AR ST e

(>p2©@)mg/dl)|amﬂ1nglphm(>bltﬁocng/dl)t but oxy, pent oxy and S0

ana ARt e et Scb@nbles ot T ilian Wl S baront

frcﬁ*h@lﬁ@ Qbtafbd Aretuddibm, exafiNes; dndeiaimsRIdwr NR), S, and
. Heteroal kyl incl udes al koxy, am noal kyl ,

thloalkyl and so on. 5 "Aryl" includes phenyl

napht hyl, bi phenylyl, tetrahydronaphthyl, indenyl,

and so on, any of which may be optionally substituted.
Aryl al so includes
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aryl al kyl groups such as benzyl, phenethyl, and

phenyl propyl. Aryl includes a ring system containing
wa@pooafpsizamal | y substituted 6-nmenbered car bocycP¢T/US®03/033090

aromatic ring, said systemémy be bicyclic, bridge,

and/ or fused. The system may include rings that are

aromatic, or partially or conpletely saturated.

Exanpl es of ring systens include indenyl, pentalenyl,

1- 4-di hydronapht hyl , i ndanyl, ben2|n1dazolyl
benzot hi ophenyl, i ndol yPé&t ! : |squ|noI|nyI
and so on. 15 "Heterocyclyl" includes optionally

substituted aromati c and nonaromatic rings having
carbon atons and at | east one heteroatom (0, S, N) or
A ﬁteroatom moi ety (SQ2, CO CONH, COO in the ring.
‘UnPBYY ot herwi se indicated, a heter ocyclic radi cal
may have a val ence connecting it to the rest of the

m)IecuIe 20 throu carb atom hast ryl or .

1 spUpYInG BE Rrodginel Relburah Bibheit soe ibugtout tis
didbigéperidyl or 1-pyrazolyl. Preferably a nonocyclic

eterocyclyl has between 5 and 7 ring atons, or

between 5 and 6 ring atons; there may be between 1

and « t. 0 ety ' ,
and BIF ARG s e SO G ERGE T bt Ao tBBchd O
h)ld&bc’errb@rys:Mth atrisasbenes BYdrnJg;mdemﬁﬁethmhtmremtadd?al grc:jup. Alkyl
aronpt| c . g. er oar romati c e
orppR TSl e, s bt sbbrboh BuBigsotuyich byt i
méih@ﬂ)?@p)ﬁ%tﬂslsb @ﬁ*t?l s@@-tpleﬂfwme‘d(ypﬂﬁﬁﬁln%ﬁ/l%ﬁdﬁs@ﬁn Alkyl
optional 1y substit carbocyclic or "heterocyclic
ingludes cygloalkw- W@W'W@ﬁ’ﬂt mcckpbuw cmpeémdn@m%cyclohexyl
"heteroaryl™ includes an ,30 optionally substituted

si x- menber ed heteroar ormti c ring containing 1, 2 or 3
nit r“Ag@lmymrmhtmde:socrm-nakb;dsu%stnltutad strpighbaladin yand branched

subs uted five-, or s 004/ 037,77
Do 5 500K M R PGe SRR bRy pf ble bond

(sa?)o %kéﬂ(}/lé indlide 2Ahshyn @érﬁf@ﬁy <blr¢;f-1fén\yepr@;5 2seny| (or allyl),

nbered aromatic ring condensed said five-
lsq?rogeayld@hﬂ;@m@hylawhal_wtd epyl l@l_ltn?aynﬂohvtaﬁwn_yls pegtenyls,
hé}at-é,agﬁé‘nﬁt HPsIBE Bydrbchiboft radkalEERRIES miktlf ofdouble
bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein.
Alkenyl includes cycloalkenyl. Cis and frans or (E) and (Z) forms are included

within the invention.

“Alkynyl” includes optionally substituted straight chain and branched
hydrocarbon radicals as above with at least one carbon-carbon triple bond (sp).
Alkynyls include ethynyl, propynyls, butynyls, and pentynyls. Hydrocarbon
radicals having a mixture of double bonds and triple bonds, such as 2-penten-4-

ynyl, are grouped as alkynyls herein. Alkynyl does not include cycloalkynyl.

“Alkoxy” includes an optionally substituted straight chain or branched alkyl

group with a terminal oxygen linking the alkyl group to the rest of the molecule.
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or 3 heteroatons sel ected from oxygen, nitrogen and
sul fur where it is a five 5 nenbered ring. Exanpl es of
whedoaagel yl s i ncl ude thiazoylyl, furyl, thie,gl/UsS2003/033090

pyranyl, isobenzofuranyl, pyrrolyl, imdazolyl,
pyrazol yl, isothiazolyl, isoxazolyl, pyridyl,

pyrazinyl, pyrimdinyl, pyridazinyl, indolizinyl,
isoindolyl i ndol yI, indazolyl purinyl quinonI
urazanyl rroli pyrroll

AkiraRsaEeh gt oS, SR oproRbiTSomP s PLFY: LBLABA: pentony

arf| R86h dyAmlri%'aP@P’a‘ﬁhlﬁﬁlkyl” ' éHiP‘*s’uWh)(lalﬂ{/ld aF@énﬁ’é\@bbLﬁ‘é’ {o alkoxy,
For exanple, preferred het eroc I's or heterocyclic

replagingahe tennaldxygsn ghan iohalkoxy wltbeieéf)sﬁtwely, NH (or NR), S,
I I (h d
oS08 Iy LI AL AR T b o
Exanpl es illustrating heteroaryl are thienyl, furanyl,
Doz B orples BERadr tentiv Bipbayy tEkzBygionaphthyl, indeny,
arResy 8% 2B ofl whiclh RREBb SNy subdfited. TA@?I%@O Ireliles

carbonyl npiety attached to either a drolgen atom

aryialleyl groupe sich @p lagnzyy pgy)etayl, ard ghe@@@rogﬁ |4\ryl includes a
Rt RS O e B e S

ararmhﬂbmi@g, said@ysqerrefnayddml hicydliopridgs;, aotilon fusesls Ehe system
subs uent .on, an al k group,. With one 0 re 5
madmuderiids 8L ae ofie Bl groo e iy SRlfated Sy
E)Falfmﬁlbﬁ oF ?ﬂ@tswwy nﬁcludéiirfdelngr 9aﬁtalnmyy 1-4>-fd|hydronaphthyl
uor one

yl e
ing @mﬂe@@ﬂr@ldémlal @ﬁﬂzqihw@haﬂﬂh@éiotyhéqeﬁzefw%aﬁwﬂnolmyl
arbbsphtuted bivalent al kane radi cals such as, for
exanpl e, nethylene, ethylene, 30 propylene, butyl ene,
pentyl ene or hexyl ene. WD 2004/ 037778

anal ERBISoY: fe s pploRTP Akl BT ngpprgmati
rirfget heﬁﬂﬂ;} tarb6nBEdrhé uhe Gt asabraherbatom (G, A or Iaietoatom
Bt S GreONHh CRBhn e g Unlas@neraise dcated, a -
heterocyclic radical may have a valence connecting it to the rest of the molecule
through a carbon atom, such as 3-furyl or 2-imidazolyl, or through a heteroatom,
such as N-piperidyl or 1-pyrazolyl. Preferably a monocyclic heterocyclyl has
between 5 and 7 ring atoms, or between 5 and 6 ring atoms; there may be
between 1 and 5 heteroatoms or heteroatom moieties in the ring, and preferably
between 1 and 3, or between 1 and 2. A heterocyclyl may be saturated,

unsaturated, aromatic (e.g., heteroaryl), nonaromatic, or fused.

Heterocyclyl also includes fused, e.g., bicyclic, rings, such as those
optionally condensed with an optionally substituted carbocyclic or heterocyclic
five- or six-membered aromatic ring. For example, “heteroaryl” includes an
optionally éubstituted six-membered heteroaromatic ring containing 1, 2 or 3

nitrogen atoms condensed with an optionally substituted five- or six-membered
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carbon atom linking a nitrogen preferably shoul d not

be unsaturated. 5 "Aroyl" refers to a carbonyl noiety
W@riaobE@s t o an optional ly substituted aryl oPCT/US2003/033090

het eroaryl group, wherein &yl and heteroaryl have the

definitions provided above. In particular, benzoyl is

phenyl car bonyl. As defined herein, two radicals,

together with the atom(s) to which they are io

attached may forman optionally substituted 4- to 7-,
casbocyclc pr hefgrogyclic afggnatic 'ﬂ@rb@?'é’d‘ertﬁ*rﬁﬁy@&fb’@c% P¥c or
mBRRFQE Yo Atic r‘irfgcoﬁ’&?e!nggd %)itﬂghg.@&d%es 3t ¥5a@h8fhbered aré)matic

unsat urated or omatic. Sald rings nmay be as defrine
rizghmay dontaimé, Svm3enityogen atolres Whererit isensix-eembered ring, or 1, 2

o RablefiBins SEERR ol oBUER e Bhf fur B el ove-

mefibesed #8g.ers, and am des" include carboxylate salts,
am no acid addition lts, esters, apd am des whic
ar e w¥applgs Ogh?f@é%‘a’ﬁg& wchidgdpinzoylyls rY'a{H"éﬁ,y » pyranyl,
i ' saff i j fi t
R e O T i s e
pyreginylapydamidinyd, pyridezgivt inklizisyb thedwlolythisdelyk dndagolyl, purinyl,

. for examle, : -8 al kyl, C
a5, Bye Rl ARG oS B BRI, riodzdiedh Lo
pysreFelmimmf, y'razdlijagle pipzyicyl, pipeddisyl, iagdoing, anc?nmdr[g}lilidﬁ; .For
alts, free acids, apd esters are nmore, preferabl e than

EOIESPSTET o e CEIHE N TRHORYp e BRCaI BRYRP rerBhainy
piBEfdZhyP rbyh'aﬁdihzlf, byRdyif @dﬂﬂe&%ﬁmmo, tHRER), A8 MhGrei preferably,

sal ts “incl ude hydrobror de, hydrochl oride, sulfate,
pipepEdyl foamorpdinyi.t rat e, acetate, oxal ate, val erate,

ol eate, palmtate, stearate, laurate, borate,

benzoate, |actate, phosphate, tosylate, citrate,
mal eBxamplesitusibting hetecoargt are thieayl fuxaeyl, papdiyihirhidazolyl,

nesyl at e cohept onate, | actiohi onate, and ‘
ofSzai beip Sh deB2oRE ragofiand e Ber e panzaazol
béhAethibz@@r t h cations such as sodium potassium

cal cium ™ and magnesi um as well as non-toxi c amoni um

30 quaternary amoni um and am ne cations such as

tetr. y ] . ) f ol . H
and STy S 58 ol EleR) o84t 126 10 cHEFS Ry S0 (e
a formyl group) or to an optionally substituted alkyl or alkenyl chain, or

heterocyclyl.

“Halo” or “halogen” includes fluoro, chloro, bromo, and iodo, and
preferably fluoro or chloro as a substituent on an alkyl group, with one or more
halo atoms, such as trifluoromethyl, trifluoromethoxy, trifluoromethylthio,

difluoromethoxy, or fluoromethylthio.

“Alkanediyl” or “alkylene” represents straight or branched chain optionally
substituted bivalent alkane radicals such as, for example, methylene, ethylene,

propylene, butylene, pentylene or hexylene.
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WD 2004/ 037778 PCT/ US2003/ 033090 10 "Pharnmaceuti cal
Salts," J. Pharm Sci., 1977, 66:1-19 which is

Wo pwagUrat ed herein by reference. Represent ap€umESs2003/033090
pharmaceutically acceptabl & am des of the invention
i nclude those derived fromamonia, primary C 1.6
al kyl am nes and secondary di (C 1-6 al kyl) am nes.
Secondary am nes include 5- or 6-nenbered 5

het ery Ir groar matr i n
cont a?l?r%ﬁr‘reg i é%s Or"f' a PP% ﬂ" %?Wﬁrﬁ %I'ggb?r byRaFhsa
cban\mnnanymmsﬂtm@w bivalnablkBas pada4I8 Seich BE fof ekSfiple,

e derived fromamonia, C 1-3 al kyl primary

p%ﬂﬂeﬂé@“ea{%ﬁ*eay'et‘e Reryenylens %MWIGHGRb'pw@brﬂdmals; éhe
TERER I ron
cr&lr?gr)ude g:ﬁﬂl(ﬁ? 4 Mltr%%ﬁ%&g}a?l cyc Pg ?é []p?réetgyﬂqg ‘and
phenyl (C 1.6 )al kyI esters. Preferred esters 1lo

t
\ Dob Gy TR o AN BBl il Blioned T 48 Rbtioily svbstinted
aWUmjs;etermiryd growp, Srmereihaetryl arfcﬂiiﬁteto‘éryl v thd Gteﬁrlﬂﬁ&‘r’é‘provrded
servation, experinmen
a‘?‘r"&nf ?#'CBIPr &%VBWt'? BEG”ﬁCQf BARMct i onpvvr th the
r el Ry asinetbhdteRe 866 rdtic4l® r’rﬁ%éth@lnwrtﬁrtﬁé Qfo‘?‘rlﬂgxto \M?%P tr(rjeey are

atient or sub ect is a
atiached dory Oém@rpléﬁqr@“vmb@ﬂ@tedﬂ é«:m @fmremar» rto 6t he

oduct whi ch
pREEICd i BBl GIoRs niforooRTcdNY, BRI Fle PR s en
unspibwatadect aomatits SaRDrifgewag pelts dalnlteﬁ ?foﬁlé G thteeSummary of
y S at anoun of
R hon S5 e R e A o o avereane
ndxbeedtiopl. ogi cal or nedicinal response in a tissue

system aninmal or human that is being sought by a
researcher, veterinarian, nedical doctor or other

I he. 2
o nPRARacHbE Wby ol UL AP Sl
cagmytateisalis, tmernma:‘rcrdaardadm@dsaitsl ssiers tamdsardides grﬂﬁtbﬂ 8reaRidhin
s are nmde

o B 8 B0 Bl Pl i o
contebt adtarthe fiss sl 6 ientheitHiRs uﬁé&é‘icﬁ&cﬂﬂ/ irki3%i6h WrliRtyic

reggonasreoql%als% sa?tgdes\,?'grest gﬁé amides may be, for example, C 1.galkyl, C 3.5
cycloalkyl, aryl, C 2.1¢ heteroaryl, or C ».19 non-aromatic heterocyclic salts, esters,
and amides. Salts, free acids, and esters are more preferable than amides on
the terminal carboxylate/carboxylic acid group on the left of formula (.
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and
laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetramethyl ammonium,

methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
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30 or not cyclic, straight chain, or branched, and
also simlarly with all heterocyclic radicals, each
WO a@uo301778 ncl udes substituted radicals of thatPCyps20a5e33090

nonoval ent, WO 2004/ 037778 1CT/ US2003/ 033090 11
bi val ent, and nultivalent radicals as indicated by the
context of the clainms. The context will indicate that
the substituent is an al kyl ene or hydrocarbon radica

at | east two hydr%%gn atons renoved (hival ent)

“F’éxarrna?%ﬂwb%l&e J- R RATN- SChnb9ed 6BaLr1 P iWhigheistincorparated
h@réﬁ‘u tenee bRépl&RhtdtRE g%?lrg\bgﬁmca%{ 5&&p@gﬁlé%n98?é Bethe

ecu I's Y In formul I nks a pheny
lnsemeqnu ln@luéel tMStehdeREV,ed Rm armincma,t primanyeC n-eslkylbdmiries and

SR AT e oD bl SeBaRler etk Rl R Trofberec

hdté;ﬁc@;ﬂlcﬁorfl”fetéﬁo@ttghaﬁfnﬁg MManmhg@atéasgeﬂe gﬁfogéﬁ

I 0 nopoval ent I cals caontal. nl ng carbgn an
atepFnaeptgnally be %’éh yend %%Wﬁﬂa? gleEraigmey P reZﬁE - amides
ar%X:Ra'riQéJj KORY bminYdHea, r@ 3 ka9ﬁ%rh§ry°JmIHB§ aéri{f é‘it(@j—)g alﬁﬁ)amlnes

as correspondl n? di val ent mul ti -val
Rem@se@taﬂve; pbarnaceltizgl mep@lh@ﬁgte@w@f the mmwnp@ rnraacluéma 17

o, £ RLELSE B b BhUACTETIENG) BBl fbteh tlrs
inoptie omsthylyarhlyethgigestersand at | east one 15 het er oat om

Exanpl es of nonoval ent heterocarbyls include acyl,
acyl oxy, al koxyacyl, heterocyclyl, heteroaryl, aroyl,

benz‘f—"%hent‘Zl bRkt |H@Iud8¥ ﬁf%éls@dch astHlinass and ahﬁ’rhélﬁ
" as an eXanple, "alkyl" should be understood to

y
(dpls,,l Gai hossess ratsu rakwital wige, ReRhHmaprrirBategbineneed of
iU u
oS8Ry Bt nert Satiiert S BRRRpliof M chnebiioR it the Blefant
di¢ehdeyalrapngitio”0 Rheferably| the patient arsubjddt s athluowmm) , or
different (chlorobenzyl- or am nomethyl- substituted).
Exanpl es of substituted al kyl include hal oal kyl (such

as ‘Uobhb” ﬁ'@nhmoludé%@b%ﬁbtfbﬂmpﬁjdlﬁd tHeS %fl@d' ingiRQNidis in
| or onet hy -bronmoet hyl, tifluorometh

the-spgeifed @mﬂyé\tﬁ 9% )Nellwcﬁlw)gradqul’(lgmtqqs ﬁg from Gombinations of
th@%‘%%féﬁ&%blen#ﬁégﬁgé @&pé(d ﬁm%uﬂ%dr oxypropyl,

am noa nomet am noet hyl, 25
3-am nopropyl and 2-am nopropyl ), nitroal kyl,

al ky“Ll’ﬁ Utlcanly eﬁ‘ectlve anﬁomﬁjnt'(& effgctive amount” means that amount
of active compound or pharmaceutical agent that elicits the biological or medicinal
response in a tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the

symptoms of the condition or disorder being treated.

Concerning the various radicals in this disclosure and in the claims, three
general remarks are made. The first remark concerns valency. As with all
hydrocarbon radicals, whether saturated, unsaturated or aromatic, and ‘whether
or not cyclic, straight chain, or branched, and also similarly with all heterocyclic

radicals, each radical includes substituted radicals of that type and monovalent,
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al kyl ) am no group includes independently sel ected
al kyl groups, to form for exanple, nethylpropylam no
wa@e@4iosps opyl met hyl am no, in addition dial kyl B@i/n82003/033090

groups having two of the sdie al kyl group such as

di mrethyl amno or diethylam no. 30 WD 2004/ 037778

PCT/ US2003/ 033090 12 Third, only stable conpounds are

i ntended. For exanple, where there is an NRL1R12

and R can be an al kenyl| t he doubl e bond

biyalonis and Fadltivalent radicBS s iBdisated I BROREXAPT MGgdams, The
cﬁ{%&ll?ﬂﬂ_m@@a%ﬁ@éu tueﬁt f8 ARGk yl'egev&??ré/@rocarbon radlcal with

can be unsatura appropriate

ath?;aﬁt bye hydtageme)toms irsfhaved (hivalenl) ed more byitaged, atams
e ey el A R s lbeiierr UMy tre paps of the

mdl@&@l[ellbﬁfdnlfﬁrnﬁlﬁla (D entictskiidsi Dphenyl BuBstitMEd 2RO R,( dRd Ry to
PCT/ |L§2003/ 033?90 13 B. Compounds The present

the fesd es conpositions containing and nmet hods

of using conpounds of fornmula (I) as described in the

Summary section above. 5 Exanples include those
consiReend, redicads ar stiugturerfeagnierts agsig¢fired hereie arg Lindgrstood

toholag sutuef suPaEET sy oS RISl MR e
m(mbva‘l&tlraleals(@)wtéH?mg$:aHbc®far@ Ryd}ogdalkyhch & hlikipht all&anlyl
alﬁqgwh cy(sllo?lkﬁ(l, l%ldz:yg keqyl: @vh%ﬁ:qéjl:@ro%%gw or pgsq{watéc‘i‘g as yell
aé ébrl% Rg()milné d|\$aIQnt (()F‘}mﬂ’ﬂ-véléﬁﬁ'i'adwﬁs %Ucﬁe%s@ﬂ@/lé?‘?e lafkeflylene,

al kyl , hal omet hoxy,

phmw@m @'ﬂ@ﬁﬁ@ﬂy HQtpyocaml%mplud@trp@nowaiemre@gﬂlvalemﬁ (pr muilti-
valt'I tf@égﬁ%ﬁ ttafnlr{dogﬁ'g?ﬁc%@ﬁém h)édrgbgr;? %@‘éﬂ@?&t‘l%‘/
heteroatom. Examples of monovalent heterocarbyls include acyl, acyloxy,
alkoxyacyl, heterocyclyl, heteroaryl, aroyl, benzoyl, dialkylamino, hydroxyalkyl,
and so on. Using “alkyl” as an example, “alkyl” should be understood to include
substituted alkyl having one or more substitutions, such as between 1 and 5, 1
and 3, or 2 and 4 substituents. The substituents may be the same (dihydroxy,
dimethyl), similar (chlorofluoro), or different (chlorobenzyl- or aminomethyl-
substituted). Examples of substituted alkyl include haloalkyl (such as
fluoromethyl, chloromethyl, difluoromethyl, perchloromethyl, 2-bromoethyl,
trifluoromethyl, and 3-iodocyclopentyl), hydroxyalkyl (such as hydroxymethyl,
hydroxyethyl, 2-hydroxypropyl, aminoalkyl (such as aminomethyl, 2-aminoethyl,
3-aminopropyl, and 2-aminopropyl), nitroalkyl, alkylalkyl, and so on. A di(C 15
alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
groups having two of the same alkyl group such as dimethyl amino or

diethylamino.



10

15

isH R4is C2-7 alkyl, and Yis NH (r) RAis C 2-5
al kyl; (s) R6 is cyclopropyl nethyl, isopropyl,
wo sobsys net hyl et hyl am no, or diethyl am no; PCY/U81963/033090
(S) enantioner at the C 21position on the indane or
tetralin; (u) the (R) enantioner at the G2 15
position on the indane or tetralin; (v) where R15 is
Cl-7 alkyl, [di(C 1-2 alkyl)am no](C 1-6 al kyl ene),
(C 1-3 al koxyacyl)(C 1-6 al kylene), C 1-6 al koxy, C
3- 7Trwdk@ﬁly|stabje cgrr(pogng$ ﬁgﬁwtend@@l,) Fp@;eixgmple where there is

o PRI B i S T ARAPGRTE) Do o o e

oneocqnbumdsmomﬂ (i (o2 the(Dltﬁ)gdmmavﬁﬁF@ammelfonmalidﬁ. Similarly,

2-{6-LL1- Et\h :
wiiogb A E VG ek g BRIHGAS . Jhe ApBIoPrisie byqgg gt
is@re).ifcll@éd ahpahitted, as shown in -(CHg)-N=(CH)-(CHz)- or (CHz) -NH-
naphthalen 2- ylsulfanyl} 2-nmet hyl propionic acid O
b ocF3 "N O H 25
2 {‘bcffnﬁp Lrgﬂ}sgofgtﬂreﬁ{?\)é}‘uhoﬁ’aﬁe“fu%bf HEQDRRLR Y RERREHibH €
tet rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl propionic
aci d WD 2004/ 037778 PCT/ US2003/ 033090 14 O HOS 0
OCF3 NH
2-{3-Ethyl-6-[1-ethyl-3-(4-trifluoronethoxyphenyl)urei
do] -5, 6, 7, 8-
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t et rahydr onapht hal en- 2-yl sul fanyl }-2- et hyl propionic
acid O HOSO0O OCF3 _a - 01l / ND~N1 i 5 OH
wa2qorogardoxy- 1- met hyl -ethyl sulfa PCT/US2003/033090

nyl)-7-[1-ethyl -3-(4- 13
trifluoronmethoxyphenyl)ureido]-5, 6,7, 8-tetrahydronapht
hal ene- 2-carboxylic acid ethyl ester 0O HOS | O
OCF3 F N 10

Et h | -(4-trifluoronmethoxyphenoxycarbonyl ) -am no]
B. §§>'FWPE?HP6 5,6,7,8-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢
acid 2-{6-[1- Ethéa
’s‘hré prasent Invendoreteabngp hemppyitices goptamingandrietiods of wsing

PN SIARIS 7Bt L TR BRI
Exa&:;ﬂé?] trg;lddelmommmpammslewy??em dapione 6F RNE0d B35 teThB-or
o B S AL B S0h
cyl:kbb@tylj@} cy?cl@dé?ﬂﬁ {b\)@% als B ) Ryis H or C 2.7 aIkyI (e) Ryis Hor C 25

t et r ahydronaph yl sul fanyl }-2-nmeth ropi qnic

allgdi @ RAQIS{%W'ZL(QEHWSF H; Ql)(rmst1r i(i mu@ﬁoﬂwh% 3¢l Y is NH; (1)
X S AL QTN B Lt S of e ppd R o O Ra Gk

hadmhgth‘@@y Mﬁcﬁﬁ’bﬁ?ﬁh@@]’ (mm@:%m&aagmrow trifluoromethyl,
2. {6-[1-Et . . . .
wiflghpmegion) HNBrRR By arom ey Of A etyPEaTHG) Ro

is M, @463 dﬁ; aIkyI and Y is NH; (1) Rs is C 2.5 alkyl (s) Re, IS cyclopropylmethyl

t et r ahydr onap ht aen2y|su|f ny g
iserrpayl, |sobutyl methylethylamlno or dlethylamlno (t) the( )enantlomer at

I
nf skl iR BrmR D e stodnd o cob 2
pogmm c[rﬂthAnndmpﬂwemtyetr)ahrl, -(e} Where Rys is Cq7 alkyl, [di(C 12
alkyLll)amlng]](C 16 alkylenet) e{d 13 h¥|%>‘2¢aac%{ ?!3 a ?Il'e%éy,lé l1J|6 %ﬁ‘%&{/,}c 3.7
alkenyl, or C 3.5 alkynyl; (w) Rg is trifluoromethylthio or trifluoromethoxy; or (x)

combinations of the above.
Additional preferred compounds include:

gacetice
F ) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-1,4-difluoro-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methylpropionic acid

0 F
RO
a S H

2-{4-Chloro-6-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido]-1-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
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2-nmet hyl propionic acid 10 The nost preferred conpounds
are selected from

wQ@2q408/0Br7EL hyl - 3- (4-tri fl uoronet hoxyphenyl ) ur ePdDPSH0E033090

7, 8- 14

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
aci d;
2-{6-[3-(4-trifluoronethoxyphenyl)ureido]-5,6,7,8-tetr
ahydr onapht hal en- 2- yl sul f anyl } - 2- et hyl propi oni c

id; 15
g?l{z- [ 1- Et hyl - 3- (*ﬁ’-)%;mgeﬁhoﬁgﬁyl ) ur ei do] i ndan
-5-ylsul fanyl }-2- net ropPriwning NEci d;
2-{2-[1-Ethyl-3-(4-trifluor tﬁ&/l sul fanyl phenyl

L1t &1 0L AR f-ath i LA ubi e MBL/BHERY AR 5, 6716
-28- ( 4- t tetfFdhyarenaphtierempbamlifanyid2dasthyidropionie-dcid, 7, 8-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid; and o

2- Met hyl -2-{2-[ 1- A4-tpif et hoxyphenyl ) ur
ei do] i ndan-5- yl sul Lﬁmi cid. 25 Related
Compounds The i nventi dn provLﬂeﬁ t he di scl osed
conpounds and closely related, pharmaceutically

accept abl &-(flaCarbory-1irhethgi-sthlisakahydeTpbetins-3-@uch as
salts, _esters, amdes . ds, hydrat r sqlvated |
arRmeHEPUB RS BER G 56 b SR R A S Zrabonyic acid
racem c mxtures, or enagfjpesetcally or optically

pure forms. Related conpounds al so include conpounds

of the invention thpat .have been nodifjed to WO

2
2004/ 037778 PCT/ SNO33090 0167 D detectable, e.g.,
i sotopically Iabelled FE’U\f se as a probe i g
positron enission tonmography (PET) or single-photon
eny ssi ted to raph PECT). 5 e. i nventLqn
M A SR SR S e Tk
functi 0'Péﬁa@H%Hé?)h(h%l&-Q-MaﬁyngFméiHwa@piahicCéHidPOXy| )

masked by a protecting droup. See, e.g., G eene and
Wits, Protective Goups in Organic Synthesis, 3rd

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

2-{6-[1-Ethyl-3~(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
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ed., (1999) John WIley & Sons, NY. Sone of these
masked or protected conpounds are pharnaceutically

waecwepsas e; others will be useful as io interP€dU81083033090

Synt hetic internedi ates andSprocesses di scl osed
herein, and mnor nodifications thereof, are also
within the scope of the invention. HYDROXYL

PROTECTI NG GROUPS 15 Protection for the hydroxyl group

AT B Glrporametia baamAlleidoLs TP melisy S 6.7.8-

and sil @g},s { Bepl es
of subs%lélttﬁag{r% Ly et R&ﬂfﬁﬁwg@ rﬂéih%eﬁrﬁ@g@fnet hyl ,
20 net hyl t hi onet hyl, t-butylthionethyl,

G N R T

Et hyl Ethers Exayipligshyif2- mdﬂsgﬂprbptcmtb atnh\yl et hers
i ncl ude 1-ethoxyethyl, 1-nethyl-1- nethoxyethyl,
1- net hyl -1 - benzyl oxyethyl, 2,2,2-trichloroethyl,

L 1 |
A phi oS OLES ST o PRGIDRERYutans-

substituted benzyl et-matkylpiopianieagidnet hoxybenzyl,

3, 4- di met hoxybenzyl, p-hal obenzyl,

2, 6-di chl or obenzyl , p-cyanobenzyl, p- phenyl benzyl ,
di phﬁwmnetm‘xeferrédbcﬁﬂ@émﬁ{s?ﬁé&e%ﬁdm&ow 033090 17

or orat e Bt hatinheraaiida R 78 0 TaL 7

tefr@h\?a% RaptrBAIRAYI-{I190IRRyE- 2mﬁﬁpmpldrr¢ géior oacet at e,
triTluoroacet at e, net hoxyacet at e, enox*\:acet ate

p- 2 E’r@pﬂéln@w@%tbpwwensl)wa%ﬁQ wﬂr&n@@hthalen ~2-
yl%ﬁ@h%n\%&ﬂi’bé‘éﬂﬁt ailt gs:l ude sul fate,
2-{2-[1-Ethyl-3-(4- trlfluoromethoxyphenyl)ureido]indan-5-ylsulfany|}-2-
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid.

Related Compounds

The invention provides the disclosed compounds and closely related,
pharmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, acids, hydrates or solvated forms thereof; masked or protected
forms; and racemic mixtures, or enantiomerically or optically pure forms. Related

compounds also include compounds of the invention that have been modified to
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benzyl sul fonate, and tosylate. 10 AM NO PROTECTI NG

GROUPS Protection for the am no group includes
w@a0basEres, am des, and special -NH protectiRET/US2003/033090

groups. 15 Exanpl es of carBbamates include nethyl and

et hyl carbamates, substituted ethyl carbamates,

assi sted cl eavage carbamates, photol ytic cl eavage

carbanmat es, urea-type derivatives, and m scel |l aneous

carbamates. 20 Car bamates ExanpLes of net h%ro and et hyl

be-dptaairhles&-9- dgp@g@aﬂg{qmllegwhetlﬁmr usg.as a probe in p031tron
erﬁlgﬁ@r?{)‘r}‘lb@%&)ﬁ% (PEW?r &in W&ngﬂ compBl&ld thHdgfaphy

I'es O tltute et hyl carbamates
(SPES Tjde 2, 2, trlchloroethyl 2- phenylethyl, t-butyl,
vi nyl, aIIyI 1- |sopropyIaIIyI , benzyl,
p-nethoxybenzyl, p- nitrobenzyl, p-bronobenzyl,

p- Cmr@rlﬁb@rﬁbw als@ingtudies isvisdeeinstyhpaumdis having one or more
di phenyl net ((% WO 2004/ Q37778 PCT/ L§82003/ 033090 18
fuptiions 9'9“83 Sa\f‘é@é‘”@q aminesorgrardmef)dngshed by a prelgeting

grbﬁﬁ' B@@ CFI%@H@%HM'WU% Totgbﬂ%t@@_&ég%‘@fbamc Synthesis, 3™
nitrob di met hoXy-6- ni tf obenz an

eq@h(éﬁgwxdphrn\r’\lulem&ﬁww WY .eBaie ofshegd megke@anmt@@e@f
cofBLFp S AR RO acd¥oPEE el bERIsBRfaget V!

mil&rrﬁeﬂifafm;yl WMMtwlyiternNthmhmm prdcesdes3disclosed herein, and
I N- p- ph | |
m@% g fg%%gr?sx ﬁ‘@r&% are aqgg @?%!n the s%oge %P M]ebiﬁ\r/]ér? on. and

HYDROXYL PROTECTING GROUPS

Protection for the hydroxyl group includes methyl ethers, substituted

methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.

Substituted Methyl Ethers

Examples of substituted methyl ethers include methyoxymethyl,
methylthiomethyl, t-butylthiomethyl, benzyloxymethyl, p-
methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl, t-butoxymethyl.
Substituted Ethyl Ethers

Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-methyl-1-
methoxyethyl, 1-methyl-1-benzyloxyethyl, 2,2,2-trichloroethyl, t-butyl, allyl, p-
chlorophenyl, p-methoxyphenyl, and benzyl.
Substituted Benzyl Ethers

Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4-
dimethoxybenzyl, p-halobenzyl, 2,6-dichlorobenzyl, p-cyanobenzyl, p-
phenylbenzyl, diphenylmethyl.
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10 PROTECTI ON FOR THE CARBONYL GROUP Cyclic Acetals
and Ketal s Exanples of cyclic acetals and ketal s
WO pak08E74, 3- di oxanes and 5- 15 met hyl ene- 1, 3- BCDK82083/033090
PROTECTI ON FOR THE CARBOXYl7GROUP Esters 20
Substituted Methyl Esters Exanples of substituted
nmet hyl esters include 9-fluorenyl nethyl,
nmet hoxynet hyl , net hyl t hi onmet hyl , net hoxyet hoxynet hyl ,
2 25 (tr|n1ethyIS|IyI)ethoxynethyI benzyl oxynet hyl ,

Estefénacyl , p- bronophenacyl, a- rrethyl phenacyl, and
p-
Cer o éﬁf‘eﬁz‘?%ﬁ“é”{sbra kerdlp PR Blcated Bebhdaer

Extagnpledaf gétersdnblyte ftmmmgl benzwkﬁcvmmte,, acefatg, tighldroagtate,

wigieroesialss e Tinaeetalt Ednsiuc it R EL Erorheneasasesste:

begzbates | ncl ude triphenyl nethyl, di phenyl met hyl,
9- ant hryl net hyl , 2,4,6-trinethy|benzy|, p-bronDbenzyI,
0- nitrobenzyl, p-nitrobenzyl, p-nmethoxybenzyl,

S@kﬁaggnethoxybenzyl pi peronyl, 4- picolyl and
p-P-benzyl. 5 Silyl Esters Exanples of silyl esters

i nclx@enples n’ésuifplngtasthlude sulfate] miethanesulfonate(mesylate),

oY HEA B8 o G 7T Lyl met hyd 311 y1 . 10

AMINO PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and special

—NH protective groups.

Examples of carbamates include methyl and ethyl carbamates, substituted
ethyl carbamates, assisted cleavage carbamates, photolytic cleavage

carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates
Examples of methyl and ethyl carbamates include methyl and ethyl, 9-

fluorenylmethyl, and 4-methoxyphenacyl.

Substituted Ethyl

Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-
phenylethyl, t-butyl, vinyl, allyl, 1-isopropylallyl , benzyl, p-methoxybenzyl, p-
nitrobenzyl, p-bromobenzyl, p-chlorobenzyl, 2,4-dichlorobenzyl and

diphenylmethyl.
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WD 2004/ 037778 PCT/ US2003/ 033090 20 C. Synthetic
Met hods The invention provides nethods of naking the
wale@asloazesl conmpounds according to traditi onal POF/gs2u08/033090
synthetic nethods as well a8 matrix or conbinatori al
synthetic nethods. Schenmes 1 through 10 descri be
suggested 5 synthetic routes. Using these Schenes, the
gui del i nes bel ow, and the exanples, a person of skill
in the art may devel op anal ogous or simlar nethods
Phodelyvéc Glagyage conpound that are within the invention.
One ' ' : b i t hesi s
of tTeammasel S ofIetieabhac ERRRAR M. IS e ©
dimefrexyleehzy), geuitroheszyhg3,amdimathexyddnitrobenzyl parst phearyt(of o
J nt.er trdi gt e conpounds described in any of the schenes
n'tﬂ?%rtqng@@&ﬂfy'rei n. One skilled in the art wll further
recogni ze that during any of the processes for
preparati on of the conpounds in the present invention,
Amidegay be necessary and/or desirable to protect

| %érﬁﬁ)“e%iir\{ﬂu@é RUBEmQN NesBet | NLthEnIBRIREH) a%-

senghihfedd
concerh}é‘%‘.3 Thi's may be achi eved by nmeans of

tritworoacatylo Naphemiacetili Ng-phenyirropiosyls blepicalinayh dé-8-

lescr | A [ ' ' t hesi s",
PBRREURER By, "L NP AR kB B PR BB s rmy

be renoved at a convenient stage using nethods known

fromthe ar escri bed synthetic
PRQLEST IONJT QR G GARBONYEG | through 57.
Conpounds anal ogous to the target conpounds of these

exanples 20 can be, and in many cases, have been,
Cypligdcetalopad if@tal® sinilar routes. The discl osed

co f [ LGl

haran s BERIIE ettt o Ru el 736 1o lokaRBs ana 5
methglenent, 3 \Mdx20e4/ 037778 PCT/ US2003/ 033090 21 Cener al

Qui dance A preferred synthesis of Fornmula 14, when X

is S(and R3is H) is
PROTECTION FOR THE CARBOXYL GROUP

Esters

Substituted Methyl Esters

Examples of substituted methyl esters include 9-fluorenylmethyl,
methoxymethyl, methylthiomethyl, methoxyethoxymethyl, 2-
(trimethyisilyl)ethoxymethyl, benzyloxymethyl, phenacyl, p-bromophenacyl, a-
methylphenacyl, and p-methoxyphenacyl. Examples of esters also include
straight chain or branched alkyl esters such as tert-butyl, ethyl, propyl, isopropyl,
and butyl.

Substituted Benzyl Esters
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denonstrated in Schenes 1-5. Abbreviations or acronyns
used herein include: 5 AcOH (gl acial acetic acid); DCC
w@ 2903/48ti7¢8/cl ohexyl car bodi i m de); DCE PCT/US2003/033090

(1, 2-di chl oroet hane); DI C (12-di net hyl am noi sopr opy|

chloride hydrochloride); DI EA

(dii sopropyl et hyl am ne); DMF (di nmet hyl formam de); EDC

(1- (3 dinethylaninopropyl) 3-et hyl carbodiimde); EtQAc

(eth acetate); NMCPBA (3-chl oroperoxybenzoi ¢ acid);
arRiengl susitted b?nZYI‘ENe(SE inchiderEReHATESh | o

C fyh
d*é%”vw&ﬁm@‘f?@éfﬁéf TRIEERREL piosobelte D |
mﬂNHﬁanZIyl HtitrobRCY!, Iﬁsmﬂwmemzyl &:GMMaﬁwﬁyb@nwl,mﬁwl, 4-

the tetralins can be nade by conversion of
m%% fb Eonpound 2. For exanple, a
nethoxy 2-tetral one, such as 6- nethoxy-2-tetral one,
can be treated with a reagent such as amoni um acet at e
SiybEsterssnmoni a, or hydroxyl amine. The corresponding

I M g feL8 &R/P' HoRf | Wbmaeangﬁawggm9|pmdaﬁ;ﬁs.rﬁdum ng

agent, sodi um bor oh
t-teyydiotethylbijyd, rlrpiepyldum@byzlmb'dn nhanabieneﬂwybdvlcﬂr;ﬂonhrtde and
mhge r%é ' ing oxinme can be reduced catalytically
AM-adi um or platinumin a polar protic solvent,
such as nethanol, ethanol or ethyl acetate, to obtain
a racem c compound 2. 25 Preparation of the
hydrochl oride salt may be easily acconplished by one

skilled in the art. WD 2004/ 037778 PCT/ US2003/ 033090
22 Schenme 2 0 0O
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NH2 H3CO H3CO- NOH H3CO/ HCI 3 4 5 5 In accordance

Wi th Schene 2, the indanes can be prepared by
w@ennessron  of a conpound 3 to a conpound 5. FOF/US2003/033090

exanpl e, when a nethoxy i nda&none, such as

5- met hoxy-1-i ndanone, is treated with an acyl ating

agent, such as butyl nitrite or isoanyl nitrite in

the presence of a catalytic amount of acid, such as

hydrochl oric acid or hydrobromic acid in a polar
Cs§b’0@@tlc Meibedsis net hanol or io ether, a keto-oxine 4

s Wthoﬁlong?r@Uﬁfeé ?rg%tﬂédsaoicrﬂgﬂﬂﬂ e 613%%5%92:8@?3358?‘3'

by usin e reducrn gent
adcotdmgjtn abdltmm] mrgrqrdc s;miihehc rrieym:rctsgaswalm ds anatex af yst ,

ccigaiafial Sthe e RonP . SchPieh | Pkt BEpGRBplogpsted

syﬁmelm@rr@hte@t L%'h@ﬂi@'s@l@dh@h’%s ﬂ@@ﬁdéltdé%%elowehme@(aﬂfples
salt formation nethods nay be easily determ ned by

a Bavsoalar SKBdn P ark e develp anEoaY S B Petods Br a given
AR e ST, © 0 ) 000, 1)) e ¢

0 0 @he Skilldekh theNdrt Wi Secdgnizenth@t synithesis of the compounds of the
present invention may be effected by purchasing an intermediate or protected
intermediate compounds described in any of the schemes disclosed herein. One
skilled in the art will further recognize that during any of the processes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley
& Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.

Examples of the described synthetic routes include Synthetic Examples 1
through 57. Compounds analogous to the target compounds of these examples
can be, and in many cases, have been, made according to similar routes. The
disclosed compounds are useful in basic research and as pharmaceutical agents

as described in the next section.
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"NNCl nl 09 8 NHz BrCRIRRCO2R20 R/0O~-Sz NH2 S n 20

n 011 10 iIORLRR/ NH ROSn R4 O12 5 1In
wae@angamee Wi th Schenme 3, a conpound 2 or 5 cREI/D82003/033090

converted to a conpound 121 For exanple, when a

racem c am ne hydrochloride is treated with a base,

such as sodi um hydride or |ithiumhydride in a polar

aprotic solvent, such as DV or THE and consequently

reacted with an anhydride, such as phthalic anhydride
Geperal @yidesget enperatures, a cyclic inide 6 can be

fur il ShidredtiNede of PothuiaBiuiiheAtls SRR, AH) is

Formula 6 to a conpound of the Fornmu can
demesiipited imneBchenesy1-®@. Lewi s aci d such as boron

tri i de.. b i chl oride. . al uni hl ori d

tri A E R o o LRt Areip MDY T "ol vent s
Aé{pl? Egléﬁial Pﬁtwt ); ﬁ’i(l_ﬂﬂ‘l%@i?b{ﬁ)&?ﬁylcéﬁb}gdiimme(xr Ioet h?ne

W or. W ou oQl 1 ng. ., cylatiQn o nols O
Dk (hardiohloresttanadBsuadbr it asesread BBTRen oved
hygl?édmorilﬁfé),t BIE?@&!H‘%@ B/Ieﬂjﬂ)llé?ﬁm@%%I\élgl{giri‘n@tﬁylformamide); EDC

I met hy am not hi ocar banmoyl chl ori

(1dBetimpthviaroinapspybyd-elbylcarhagiimigdr); BIOHR (et rdetate); mCPBA

terti L e 8. : AN
(3§%r@§%5g%%&§&8gkﬁ\?lr(}f‘e?p%ﬁ%ﬁ?%é&ef? TEA (triethylamine); TFA
(trifludraticatiabictly cTIOF StetraRydioflean)/TMEDA (N, N,,M; N'-tetramethyl-

di azahi cycl o[ 2.2.2.]octane in an aprotic solvent such
ethdepe ﬂ!%fearret hane, DVMF, or THF with or without

cool i ng. Conpounds of Fornula 8 can be rearranged

Scheme 1

NHap
N o @O/ HCl
. HaCO

1 2

In accordance with Scheme 1, the tetralins can be made by conversion of
compound 1 to compound 2. For example, a methoxy-2-tetralone, such as 6-
methoxy-2-tetralone, can be treated with a reagent such as ammonium acetate
or ammonia, or hydroxyl amine. The corresponding imine can be reduced with an
appropriate reducing agent, such as sodium borohydride, sodium
cyanoborohydride, or sodium triacetoxyborohydride and the resulting oxime can
be reduced catalytically using palladium or platinum in a polar protic solvent,
such as methanol, ethanol or ethyl acetate, to obtain a racemic compound 2.
Preparation of the hydrochloride salt may be easily accomplished by one skilled
in the art.
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thermally to conpounds of Fornmula 9 at tenperatures
between 180 Cto 350 C, 5 either neat as a nelt or

wa@gioag3tirgyh- boi | i ng sol vents such as DOAHERM $€¥/U$2003033090

m xture of biphenyl and bi ghenyl ether sold by, for
exanpl e, Fluka Chem cal Corp., M| waukee, W USA),
N, N-di net hyl ani | i ne, di phenyl ether or decalin.
Compounds of Fornula 10 can be prepared from conpounds
of Formula 9 by treating with a suitable nucl eophile,
SERMe &s hydr azi ne, disodi um sul fide or 1o nethyl anine
i n appropriate polar solvent such as ethanol or THF at
el evated tenperatures. Conversion of Forrmula 10 to
compounds of Fornula 11 cgn be achieved using an

appl I at e reagent, as potassi um I%omm@ an
Hsad T SOt VENt e NOStanot—or™

['ithium al um num hydrl de in THF or ether, followed by
al kyl*ati on using an apprlopri ately substituted?®al kyl 15
hal i de, such as tent-butyl 2-Dbronoi sobutyrate, ethyl

bronpacetate, or ethyl 2- bronobutyrate and a reducing

t .
ggfgh a&:%Uléﬁn@%ov@lth@u%tgﬁhé’? @%ﬁﬁ&%ﬁga% 1615ncl§‘aéjg£eg)%}ed by conversion
ofsancsmwumdaa toa qmnmutmld 5. clawrp&)wndzle,oﬂheﬁoa mugthoARindsinoge,
s R RbSy TidariheaBfiatss S 3 4516 et guen as buty
mbné @ &sodhiE hhiitedn ttid plesetisd BDa 2atapicCinGurt off weidl Sucuas
di chl or onet hane, .or hexanes, Alternatively

THF,
h%ﬁ%ﬁ"P'ﬁ'%?P’QrPr@é(HrQ?éo@&%ﬁ%Frl aRefer selvagt: §HC'&?8§'P1‘§;B§”%RJ
effief, @AKKH RXIrRG NS ob Y. Rédt?é?i@h WNaCRRRMoP ¥ SN bl @chleved

sodi um tri acet oxyborohydride, in appropriate aprotic
by using e aperepriatesetiticing digehi(s); streh Bakithiwn aluminum hydride or

i.chiorqgeth 2 3 / : . .
niebobE50 5 o e et el n e cppmot e
sdlvent, such as acetic acid-sulfuric acid, THF, or methanol at an appropriate
temperature. The choice of salt formation methods may be easily determined by

one skilled in the art.
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15

RIJIOR X % NHRa or ORLRRY N 20 n R5R6R7PhNCO

R2oX n \-R, 12 or O 13 R5R6R7PhC(OCI R5 R6 R7 ~-~
w200403R78 a O 14 In accordance to Scheme 4, PCT/US2003/033090

conpounds of Fornula 13 can3be prepared 5 from

conmpounds of Fornula 12 by acylating a secondary am ne

wth an aryl acetic acid, using thionyl chloride or

oxal yl chloride neat or in toluene or dichloronethane

with or without catalytic DMF. Alternatively, the
SC@SU}%‘?’ng can be achieved using standard peptide

condi tions, such as EDC, DCC, or DICin

di chl oronmet hane. When Y = NH or 0, an aryl isocyanate

or aryl chloroforrpte, io respectively, in a non-polar

aprotic sol vent sch as THF, 4ichl or onet hane or g

hexI can be Us top 'dg ounds of nm

13_LTHe ycibi cmﬁgm | tﬁo‘d?’q@%

WY erni red™by one skiTled in"tde art to provided

conmpensnds of Fornula 14. 15¢W0 2004/ 037778 7

PCT/ US2003/ 033090 26 Schene 5 R5 R6 RY

kY
o 0
LD —
s N
s \N/”\om N;:@ s A
<L | n | 0
N™C o
9
8

o Ry Ry
) NH, BrCRiRzCOzRz0 o mr\mz
~ Rao S n
N s h
| © 1
10

In accordance with Scheme 3, a compound 2 or 5 can be converted to a
compound 12. For example, when a racemic amine hydrochloride is treated with
a base, such as sodium hydride or lithium hydride in a polar aprotic solvent, such
as DMF or THF and consequently reacted with an anhydride, such as phthalic
anhydride at elevated temperatures, a cyclic imide 6 can be furnished. Cleavage
of methyl aryl ethers of Formula 6 to a compound of the Formula 7 can be
accomplished using a Lewis acid such as boron tribromide, boron trichloride,
aluminum chloride or trimethylsilyliodide in nonpolar, aprotic solvents such as
toluene, dichloromethane, or dichloroethane with or without cooling., Acylation of
phenols of Formula 7 to a compound of Formula 8 can be achieved using
thiocarbamoyl chlorides, such as dimethylaminothiocarbamoyl chloride or

diethylthiocarbamoyl chloride and a non-reactive, tertiary amine, such as
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30

RER6R7TPhYCO2ZH O R ~OR 1 X/ n NHz or ORt Rz I~\-NH Y

z0 O RBR6R7PANCO Rz" i X n O15 11 RS R R7 OY HO
wWRRG04827778 NH X n O 16 5 Li kewi se, conpounds oPCTFOR2I003/633090

16 can be prepared from conpounds of Forrmula 11 by

acylating the primary am ne as delineated in Schene 5

to afford conpounds of Fornula 15. The choice of

deprotecti on nmethods may be easily determ ned by one

skilled in the art to_provide conpounds of Fornula 16.

tripthykeniaae §-digeabieyclo[S-4riiwsies CrPRz@chbRz0 Rzo OR Sz |
digtfibycidte 2 Aocrie indh dordfi BottthiStoh KRR Ehane, DMF,
orﬂ]—llaswthmmwthouacwlngn Guhpownds. ofFFmrrrmdea&plae begeaprenged
of For,ul a t ted wt o
gl Siofurnts S Ffnb e et lufis By e8h TR b 3s0 °c.
eifrér habt £ 5§ Phalett using! ﬁi@hammgcédlwmgeumlae DODWTHERM ® A (a
di chl oaroet hane with or w t hout heatlﬁgPlﬁqujkow de a

mpdie sl RiPhenyFdbipaenyt etirgs ol Rydopex ahemicglp
C&%Q,“I(/IWJJI&%, Wﬂé’ﬁﬁ%%@%@%niﬁe, diphenyl ether or decalin.

Compounds of Formula 10 can be prepared from compounds of Formula 9 by
treating with a suitable nucleophile, such as hydrazine, disodium sulfide or
methylamine in appropriate polar solvent such as ethanol or THF at elevated
temperatures. Conversion of Formula 10 to compounds of Formula 11 can be
achieved using an appropriate reagent, such as potassium hydroxide in an
alchoholic solvent, such as ethanol or methanol, or lithium aluminum hydride in
THF or ether, followed by alkylation using an appropriately substituted alkyl
halide, such as tert-butyl 2-bromoisobutyrate, ethyl bromoacetate, or ethyl 2-
bromobutyrate and a reducing agent, such as lithium borohydride or sodium
borohydride. Compounds of Formula 11 can be substituted to provide
compounds of Formula 12 using a carboxylic acid or an acid chloride and an
appropriate reducing agent such as borane-THF or borane-dimethylsulfide, using
aprotic solvents such as THF, dichloromethane, or hexanes. Alternatively,
substitution can be accomplished using an aldehyde and a reducing agent, such

as sodium cyanoborohydride or sodium triacetoxyborohydride, in appropriate

- aprotic solvents, such as THF, dichloromethane or dichloroethane.
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15

be converted to conpounds of Fornula 18 by using an
appropriate reagent, such as lithium alum num hydride

w0 nooa/031178 abl e sol vent, such as THE or ether fpCT/O82903/033090
by al kyl ati on using an apprdpriately substituted al kyl
hal i de, such as tent-butyl 2- bronoisobutyrate, ethyl
bronpacetate, or ethyl 2-bronobutyrate and a reducing
5 agent, such as lithium borohydride or sodi um
borohydrlde Schene 7 ): P~ NH R4ACOCI ~i NH R4 ~/ NH

SEEMeAH3C0 HO or HSCO N HOr /n R4CCRH 2/5 19 20 O
BrCRR RRCO2R20 /ORL R 1 j NHR4 RROOn 021 10 A
preferred synthesis of Formula 21, when X is 0 ( 6R3
is H) is dermonstrated in Scheme 7. For exanpl e,

conpou of Fogmul a*PgrY e are acyl ated wi tfRa,
%E;W Hd ‘or an acid chlori de {@%%h?
l1:<)q’e I ousTy), 'n conpoundsgrsRPrnE@r mul aRzuI aree.

def vage,of methyl aryl &thers of 15°Fornu| & 19 to a
conpound of the For mismr20@Ean be acconpl i shed using a
Lewi s acid such as boron tribrom de, boron
trichloride, alum num chlogjdg or .
trinmethylsilyliodide in non lar aprotic solvents

such as toluene, dichl 050 é*ne or di chl or oet hane
wWith or wthout coo npounds of Fornula 20 can
—be convert ed " 8§ of Formula 21 by treating
with an 20 appﬁng‘l at e basé“ such as potassium

car bonat e, cesi Um car benat e or pot assi um hydr oxi de
and an appropriately substituted al kyl halide, such as
tent-butyl 2-

In accordance to Scheme 4, compounds of Formula 13 can be prepared
from compounds of Formula 12 by acylating a secondary amine with an aryl
acetic acid, using thionyl chloride or oxalyl chloride neat or in foluene or
dichloromethane with or without catalytic DMF. Alternatively, the coupling can be
achieved using standard peptide conditions, such as EDC, DCC, or DIC in
dichloromethane. When Y = NH or O, an aryl isocyanate or aryl chloroformate,
respectively, in a non-polar éprotic solvent, such as THF, dichloromethane or
hexanes can be used to provide compounds of Formula 13. The choice of
deprotection methods may be easily determined by one skilled in the art to -

provide compounds of Formula 14.
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15

br onoi sobutyrate, ethyl bronpacetate, or ethyl
2-bronobutyrate in a suitable solvent, such as DM or
woredohasol’s WO 2004/ 037778 PCT/ US2003/ 033090 2BCBURINE033090
8 OO0 SNHRI R3+ S R3\~ 26R4 OR3\ ~R4 NxO in N x
[~NH ~JI NHO)D"NS/ in 22 23 24 5 Conpounds of
Formul a 24 can be prepared from conpounds of Fornul a
22 as denonstrated in Scheme 8. For exanple, conpound
Saf Fognul a 22 can be treated with an appropriate
such as butyl lithiumor sec-butyl lithiumin
an approprl ate solvent, such as ether or THF, with or
wi t hout TMEDA and cooling, and the appropriate
~electrophile, such as alkyl halides, aldehydes, gr 4o
di sul fides to provide conmpounds of Fornula 23. n@
Conpounds of For nul be converted to C
of For 24 in _mgﬁal.ogous to t dp;s ri bed
N the transformation gf H8 t o
é°o ouhd 9. ™ Schene S:A&HNGO2H Jft CIRCH3 =CH2 S i
SS26 27 2868 H NH2 NuRA \SI| eS1/ O 2630 HH

S oS
1 2 NH
HO\”><X

O

Likewise, compounds of Formula 16 can be prepared from compounds of
Formula 11 by acylating the primary amine as delineated in Scheme 5 to afford
compounds of Formula 15. The choice of deprotection methods may be easily

determined by one skilled in the art to provide compounds of Formula 16.

Scheme 6

j\ m,\mz - . j\ /©:>,NCHO BrCR1R,COzR0 RmNHCHs
NS ~N7 s T \”><
! 17

! 10

A compound of Formula 18 can be prepared from a compound of Formula
10 as demonstrated in Scheme 6. For example, compound of Formula 10 can
be treated with ethyl formate or ammonium formate either neat or in the presence
of a suitable solvent, such as dichloromethane or dichloroethane with or without

heating to provide a compound of Formula 17. Compounds of Formula 17 can



10

15

20

NuR4 RI R NIl - 21 1l HSJ XORO0O0Si O O32

31 WD 2004/ 037778 PCT/ US2003/ 033090 29 An alternative
waymilasirs t owar d conmpounds of Formula 32 is oR€T/URmA3/033090

in Scheme 9. For exanpl e, 2dhen 4-net hyit hi ophenyl

acetic acid, Formula 26, is treated wth oxalyl

chloride or thionyl chloride in the presence of

nmet hanol , a conpound of Formula 27 is afforded.

Tr eat msnt of conpounds of Forrmula 27 5 with a Lew s
b epryerieddn cospauiAs R RPERYIB 8L, USIRG an @RPEIRTivie ERpgent, such

asSFPthNJ%‘ElLﬁ*MPG dp@@'n%%ﬂélﬂb%h%hﬁ@u%%%tﬁfﬂf‘%r efh‘ér?&ll%wed
an "al k

presence o ene, such as ethylene provid
by alkylatiom asingfammabléatew substitated aihylmahdemuah amteln‘i-bldwl 2-
I n t ralins of.. E la 2 can b .
org et ot bl R e S Pror e e? Bl a6 pgeeveing
adent psuehi abentﬁmn’pb@mmjdﬁde fosavilira b3Pogiride. a car boxylic
acid under 10 coupling conditions outlined previously
or an acid chloride with a tertiary amne, such as
dii sopropyl ethylam ne or triethylamne in a suitable
Sefng@dt, such as dichl oronethane or dichl oroethane. A
conpound of Forrmula 30 can converted to a conpound of
Formul a 31 using with an oxidizing agent, such as
NCPBA or hydrogen peroxide in a suitable solvent,
such as net hyl ene chl ori de, Q_Iomed by 15 subseq ent
trjgiggnnwof_cﬁﬂﬁﬁunds/%;ggﬁfnufa 30 with i;&%h
HL® r oacet i coanhyiehoi th or mnthouHo ent,
such,,as chl or ¥G¥Mm fol l oged by treatnment witha
tertiary amne, such as triethylamne or
di i sopropyl ethylamne in a suitable solvent, such as
nmet hanol affords conpounds of Formula 31.
@&ReRr&qglvely de etl ,0f the thio ether in
\KRB an be achi eved using a base,
such as 20 ﬁ@nt di um sul fide, sodium sodium
met hyl t hi ol in’a SU|mabIe sol vent, such as DW,
N- et hyl - 2- pyrrol i done or anmoni a to provi de conpounds
of Formul a

A preferred synthesis of Formula 21, when X is O (and R3 is H) is
demonstrated in Scheme 7. For example, when compounds of Formula 2 or 5
are acylated with a carboxylic acid or an acid chloride as described previously,
compounds of Formula 19 are prepared. Cleavage of methyl aryl ethers of
Formula 19 to a compound of the Formula 20 can be accomplished using a
Lewis acid such as boron tribromide, boron trichloride, aluminum chloride or
trimethylsilyliodide in nonpolar, aprotic éolvents such as toluene,
dichloromethane, or dichloroethane with or without cooling. Compounds of
Formula 20 can be converted to compounds of Formula 21 by treating with an
appropriate base, such as potassium carbonate, cesium carbonate or potassium
hydroxide and an appropriately substituted alkyl halide, such as fert-butyl 2-
bromoisobutyrate, ethyl bromoacetate, or ethyl 2-bromobutyrate in a suitable

solvent, such as DMF or methanol.



31. Using chem stry anal ogous to that described in

Schene 3 for the transformation of conpound 10 to
w@oorposTids 11, conpounds of Forrmula 31 can be PERUB1093/033090

converted to conmpounds of RB®&rnula 32. 25 WO

2004/ 037778 PCT/ US2003/033090 30 Schene 101 ol o O

NSOI NHRA (M NSDI/ NHRa HOR NHa n SnShn

22 33341000 ~~-RAO~R4 VS| , NHSI| NHnNn *OY n
19a O 32a I n accordance to Schene 10, conpounds of
S Ba 22 can be readily 5 converted to conpounds of

Formul a 32a, where R3 = OCH3. For exanple, conpounds

of Forrmula 22 can be treated with an appropri ate base,

such as bgtyl lithiumor sec-butyl lithiumin an

app Qpri a sol vent, suce( as e r or THF, wt or
>€_5 ngs ﬁ%é _appropri at Ehs| >_R4

|§u ‘de, such as d| di sul fide or diyesz

di sul f| de provi de conpounds of Fornmula 33. Rermoval of

i o the®di net hyl ami no t hi oca¥bamate from conpounds %f

Formula 33 is achieved using potassiumor sodium

hydroxi de in an appropriate solvent, such as water,

5 Compounds of Formula 24 can be prepared from compounds of Formula
22 as demonstrated in Scheme 8. For example, compound of Formula 22 can
be treated with an appropriate base, such as butyl lithium or sec-butyl lithium in
an appropriate solvent, such as ether or THF, with or without TMEDA and
cooling, and the appropriate electrophile, such as alkyl halides, aldehydes, or

10  disulfides to provide compounds of Formula 23. Compounds of Formula 23 can
be converted to compounds of Formula 24 in a manner analogous to that

described in Scheme 3 for the transformation of compound 8 to compound 9.

Scheme 9
15

\ —————————— —— -
S ~g ~g

26 27 28
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nmet hanol , or ethanol with or without heating, to

af ford conpounds of Fornula 34. Conpounds of Fornula
WQ@2o0gms77e net hyl ated to provide conpounds of FOT/IB1083/033090

19a by using nethyl iodide29dinethylsulfate, or
_diazonmethane in an appropriate is solvent, such as

DMF, net hanol, or dichl oronethane, with or w thout

base, such as cesium carbonate or potassium

oo i Basinpivasiihifiests ! cABRRBAE o FAupyIB 32 outined in
s&wm@gn%r @&a.ﬁgr&wh@nwwieﬂqyltﬁwmehyn%eﬂ& atRr FelAuld26, is

npounds of Formula 32a can be readily sy nt hesi zed

trﬁfat%mb@@mhahloaﬁe pbtmmy&cm@adezr@tmrz@@mmfmmanol a

t
g R R T
wiff8a tewisagidr suthpde dlamirdim chloride, in a chlorinated solvent such as
h\{l Sthl{%]a@cl{}ﬁlz_ n?l"tk'lhr}él ik trh%pp;rggéncceao an algorrlg3 QA o therne
pr6\1|N’B§s fsialodes2of3 dbniugd zahwrérr@m@fpirb@éc@me aumhamlm 8cheme 1,

¥drochl oride. Schene 1. To sol ution

the 1efealing,af Formilar 29 eanebe PCﬁRﬁr@d eféonzpwmswf Farawin 2@ gan be
t

USRI R0l compolings BF Lol SO RIAg 8 AHniyie afid ungr

comillngoommomseauﬂimempres/lctustymraamadd sblbridenwith a tertiary amine,

ano orohydri.d 17.8 .9;,.0 28 cti
FRO RS et o otnbiefring i b oAt S5uelh SUbf2e
dlaﬂbmﬁéthémweﬁhmham@dAQ@%ﬂUuﬂa?dﬂ FormulAE30 €5 Boiverted to
diluted with Et CAc and | N NaOH added to quench the

a praReYIRGhof hgraya gd iging with an oxidizing agent, such as mCPBA or
hydrogen peroxide in a suitable solvent, such as methylene chloride, followed by

subsequent treatment of compounds of Formula 30 with trifluoroacetic anhydride
with or without a solvent, such as chloroform, followed by treatment with a tertiary
amine, such as triethylamine or diisopropylethylamine in a suitable solvent, such
as methanol affords compounds of Formula 31. Alternatively, deprotection of the
thio ether in compounds of Formula 30 can be achieved using a base, such as
tert-butyl sodium sulfide, sodium, sodium methyl thiol in a suitable solvent, such
as DMF, N-methyl-2-pyrrolidone or ammonia to provide compounds of Formula
31. Using chemistry analogous to that described in Scheme 3 for the
transformation of compound 10 to compound 11, compounds of Formula 31 can

be readily converted to compounds of Formula 32.
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20

phase is separated and the organi c phase washed with
H20, brine, dried over Na2SO4, filtered, and the
W@ im8t778 enoved under reduced pressure to af f BETUS2088033090
crude residue which was puBPfied by flash
chromat ography (Si02) eluting with CH2C2 / MeOH :
NHAOH (10% to provide 5.0 g (50% of
6- met hoxy-1, 2, 3, 4- tetrahydro-napht hal en-2-yl am ne as
Salidar oil. To a solution of titled conmpound in ether
-) cooled to O Cis bubbled HC (g) until the
Zol ution |s sat ur at ed The s(lé;lpensi on is stirred fgr
itio sy Dv @ e sol vent
/e%/ap ?ﬁi‘deppepdugb essiir e. Ihe_pamalgﬁl Vit
is triturated with ethdr,” filtered, washed ther
and drjed under reduced pregsure to provide 4.9 gsof
6- met hoxy-1, 2, 3, 4-t et rahydr onapht hal en- 2-yl anm ne
hydrochloride as a white solid. LCMS: Cl1 HIS5NO niz
178 (Mrl), 30 B.

o)
20 th)bw1234tetrah h¥hal en- 2-yl )i soi ndo
(CE iNdne. WO—2004/-Q337 $003/ 033090 32
Schene 3. To a stirred isu penS| on "'of 60% NaH (6 g;

0.182 Wimol) in DWMF (400 nl) is ¥dded
6- net hoxy- 1, 2, 3, 4-t et r ahydr onapht hal en- 2-yl am ne (30

9; OinlfdRomRinke t@%hé%w&%ompo@n&?s oﬂa?m‘ilﬁé‘itz' be readjly

m xture i s warned tirred an additi1ona
canvierteptio namp@uaﬂmfjﬁar@wle %aNbere(Rala DCids.) Forsem@e

oo 25 KRR AT THIS BB b

lithi2@n 6 s@hbutyklithiuinin amspprobristedsdlventaichtas dfier of THFpmth

o BB R CaBl 8 AR AP PraRTe ISR, SRS dimetny
dlbuuﬁas or @rueﬁgymﬁnr&@&%%e @?ﬁpdmﬁsscﬁl%%uarﬁm%oval of

under reduced pressure. The crude solid
therdimethylandingithincarsapate fromeeempounts @‘rHOémUIaﬁ& isjeghieved
. .29 679
B PG bE R i af apfiobRaRaldi such ot itater,
mefHanehidr etisaolal dith bl withBuf Be4tingtn afftddlcdmpotinds B Forrdala 34.

Cgrrrqpoangg of Izor7rr9ula7 31713;:a$1rBe mthylaQec? ?o provide compounds of Formula

19a by using methyl iodide, dlmethylsulfate, or diazomethane in an appropriate

solvent, such as DMF, methanol, or dichloromethane, with or without base, such
as cesium carbonate or potassium carbonate. Using chemistry analogous to that
described in Scheme 9 for the transformation of compounds of Formula 30 to
Compounds of Formula 32, Compounds of Formula 32a can be readily

synthesized from Compounds of Formula 19a.
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6.99 (d, 1 H), 6.67-6.72 (m 2H), 4.50-4.59 (m 1 H),

3.78 (s, 3H), 3.52-3.61 (m 1 H), 2.95-2.98 (m 2H),
wQ281/027788 (m 1 H), 2.65-2.76 (m 1 H), 1.97-PCDUSI003/033090

1 H 15 LC Ms: C19HL7NO3: nmplz 308 (Mm+l) C.

2- (6- Hydroxy-1, 2, 3, 4-t et rahydr onapht hal en- 2-yl )i soi ndo

le-1,3,dione. Schene 3. To

2- (6-net hoxy-1, 2, 3, 4-t et rahydr onapht hal en- 2-yl )i soi ndo

le- 1,3-dione (29 g; 94.3 mmol) dissol ved in anhydrous

CH2Cl 2 (500 nL), cooled to 20 60 C, is added a 1.0 M

sol ution of boron tribromde-CH2CI 2 (471 nl), dropw se

to maintain reaction tenperature between -50 to -60 C.
Roygerl conpl etion of the addition, the reaction mixture

is allowed to warmto RT and stirred for an

agldi tional 4 h. The reactlon is cooled to 0 C,

ngxﬁ At’ed NaHCOB (400 nL) and stirred

for mm 5 h at RT. The precipitate is

filtered, 25 washed thoroughly with H2O suspended in

. 9E(%ﬁ-glf-(ﬁﬂﬁm%r@ﬁﬁﬂ%)dyﬁﬁehm@%ﬁdd]fﬁ%l,?,8—1‘eﬂaﬁ§n§x@h@pﬁﬁ’laﬂ=2-

yisul{agyy2dmeryi-prapiania agigk r ahydr onapht hal en- 2-
I ne as an off-white solid. 1H NWR
C%@béémq”d%é%"@%%’”’s 9.11 (bs, 1H), 7.82-7.89 (m 4
, 6.84- 6.87 (d, 1 H, 6.52-6.56 (m 2H), 4.29-4.37
A( By Méathioky-132,8.3- tébshvdrohbphtﬂaléﬁ-?&vlamilﬁeThvdraethriHb.

Gy Tadtiine b B agulongbEsnomEfetapno il 5 og tindh
d.EQE(/ééﬁ%%éb@ﬁ%%QnLﬁ% a@de@aﬁ%mhmt 5&&&@(95@)/ 0)845mgl) and

aci d di oxo- 1, 3-di hydro-i soi ndol
ths-rea@ttqnanwswrerhiﬂﬁﬁﬁan@n abRy| Todtbeseactiontis therpaddesd sodium

oAb SR L 85 BB PRI ot 161210 o
reanﬂmdrscamldm/ﬁhe( 2al0emilrpmoveddaddr feduced pressure, the residue

e BUEEAIPFPALINIECH Rive B ddstioh e gracnor lp.aaueous

pr{a%% .é s@pan”até’dzarﬁ@{ﬁe @adniciphasevidshes wmm;@ | brirRd geibd Bler

he reaction i s poured over ice-water (1 L)
Naz&psﬁliteﬁedd ang theisplventTr@oyed enget rddcedpEessure ta affprd a

cr%é REHAW bRidHAFA AP S nad ot apHy EiBL bR With
CH.Cl, / MeOH : NH4OH (10%) to provide 5.0 g (50%) of 6-methoxy-1,2,3,4-
tetrahydro-naphthalen-2-ylamine as a dark oil. To a solution of titled compound
in ether (100 mL) cooled to 0 °C is bubbled HCI (g) until the solution is saturated.

The suspension is stirred for an additional 30 min at RT and the solvent

evaporated under reduced pressure. The remaining solid is triturated with ether,
filtered, washed with ether and dried under reduced pressure to provide 4.9 g of
6-methoxy-1,2,3,4-tetrahydronaphthalen-2-ylamine hydrochloride as a white
solid.

LC/MS: C11H1sNO: m/z 178 (M+1)

B. 2-(6-Methoxy-1,2,3.4-tetrahydronaphthalen-2-yl)isoindole-1,3~dione.
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purified by flash chromat ography (Si02) eluting with a

hexanes- Et OAc gradient to to afford 30 g (91 % of
walove0dy78 hi ocar bam ¢ acid -0-[6-(1, 3-di oxo- 1, BCF/US2003/033090

di hydr oi soi ndol - 2-yl ) -5, 6, 328-tetrahydronapht hal en-2-y

] ester as a white solid. 1H NWVR (300 MHz, CDCI3): S

7.83-7.86 (m 2 H,"'7.70-7.73 (m 2 H, 7.07- 7.10 (d,

1H) 683686(m2H) 454465(m1 ,360369

(m O}% 3H), 09 (m

3H), Scﬂzlemﬁtz Ts a(frﬂrreﬂ Wpem&gv 6h% Nt @ @ magalEn
D@fﬂ(gb@%@é%déﬁ 8-misthok\H D 3 B-tetPRirBYApHthARAIRPBIfne (30

0; 8. 140 (o)) 3patitiorwise, B-0fiGhy dihei reattinionixturg|is warmed tg RT and

AR OIBR ol P 28R, P e ot
1- ﬁ@rtlaﬂ@tm upbawhigh theeebettbr! mnx’i@r@ i€stimead faraardadiditibnal i1sh

di et hy/ b .
follswast by 1B RALAZS L5 Theaat el dlrwed (A §oa) g RY, giligwith
j}‘j‘éﬂﬂ %Rﬁ‘Q&EB %le@é‘ra? titlel wiSERIAJ. 5T t?ezc&nbl%%d %rgm]b)extracts are

porti on. nelt is stirred f -

washed wnﬁpwatey l@rm aied ®VRTN@R$ @4, aarldzthgtspb/@m rem@ve,dr wr
Aok 14 5 B Bl FARR TR BRSO B cr
urkfer (5699 ta%ﬁm‘drﬁ@thgl(ﬁ?%o)gﬁm&mmeiggxy g 2.3,4- '
teBabyeroBaRHIb RIa RSP RaB D e SO 4 4 SfrapRiasolicyp; ¢ o

?0'7;1117%4'5 @UB I\QIﬁQOCNU%% 53[?(%33)7 866(n7 28121) 77 ﬁﬁ? (13 ({#Fﬁrg 6.96-

6.99 K9, 1H), 65746.33 ((n;n2H1 4450- 43595(m31 H)o 3(Wﬂ (31 3H)) 3 52-3. 61 (m, 1

) 255258, ). €91:388 00 Sl 2052 ity 52 8t (Tum

2004/QIRIE B RGENO4SAID3083M09D 34 F.
Di net hyl t hi ocarbani ¢ acid

S-f 6-am no-5, 6, 7, 8-t etrahydr onapht hal en- 2-y| ester.
C QQr{ﬁrHvdroxm i&éﬂgtrehﬂpna@&m@g&ﬁ&aﬁ@_ﬂgﬁm

con BE tal A - -
CrpRte 3o ZhemeRl) 2 st i eAA8E Yol

1,3-didne (2933; B4oX mmclydiroiswad i almhwhiolus Q:WC)Z (608 ni,)gcoajed to -
64 95 90ARELNAL RN s8ibh of 853N tribromide-CHCl (471 mL), dropwise

to maintain reaction temperature between -50 to -60 °C. Upon completion of the

addition, the reaction mixture is allowed to warm to RT and stirred for an
additional 4 h. The reaction is cooled to 0 °C, quenched with saturated NaHCO3
(400 mL) and stirred for an additional 0.5 h at RT. The precipitate is filtered,
washed thoroughly with H,O, suspended in ether, filtered and dried under vacuo
to afford 25.4 g (92%) of 2-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yl)isoindole-1,3-dione as an off-white solid.

"H NMR (300 MHz, DMSO-dg): § 9.11 (bs, 1H), 7.82-7.89 (m, 4 H), 6.84-
6.87 (d, 1H), 6.52-6.56 (m, 2H), 4.29-4.37 (m, 1H), 3.45 (bs, 1H), 3.25-3.34 (m,
1H), 2.73-2.84 (m, 3H), 2.37-2.47 (m, 1H), 1.94-1.98 (m, 1H)

LC/MS: C1gH1sNO3: m/z 294 (M+1)
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(8.7 g; 23.5 mvol). Hydrazine (6.6 nL; 2.11 nol) is
added in 1l-portion at RT and the reaction was
WO edosxE@s wi t h mechani cal stirring for 40 m n.PdnEs2003/033090
reaction is cooled to RT &8d the gel ati nous, white
solid is filtered and washed thoroughly w th ether.
The et her washes are conbi ned, evaporated under
reduced pressure to and the crude residue was further
i flltered and the ether

0- dioxo-1 . $-dihydrosisoing

ol H : D J A
tefré@g& E@Ehﬂ%é‘[ﬁgggléslpérocar bam c acid
etrah drowpht hal en-2-yl) ester as

a yd&dhemeo3. Tol2e{evkydrotBHeshd ahﬁch‘omhtbaMm)Z-ylllso@jole-

1.5l e o o ah SR BARYHN 0 Pl oy Fodadeg

1 didiﬁﬁabldybb[mzﬂ]ctr&m@(mﬂig $326n6]r)ﬁdllov®dﬁay7d|&1ethylam|noth|o-

hyd hal
ARV ABIPTNR (MSCk B'(baE Mo arbirecsalilipbuas Shired PR TP 4 .
TH@éa(:ﬁoﬂqs%ou?@d %vmle-)wétér q\fa.c)]'érﬁjzs'iln’@d)foﬂtl R Th-@“ﬁrempltate

solution is stirred at ref and cool ed

wasrfiltared twashel with HaPoanst drissstungdesvacya.6 The grudaas@dmm )
DLNZI @&%@ E%h“&ﬁal}%ﬁrﬁﬂy‘)@l@gﬁ ' r\ﬁlﬂgafh%&a&gs E{Ogé gnglaient to

nd " the reac
affotrd BO@(Qﬂ%) (ﬁldlmatﬂdflthlboamiarrmsahdaO [BT(1,3Fdwxoel8ti on i s

RO eEa e 2 B Sl AN PR ARy Ay 4 £ POl

bet W’Fﬁﬂm#@@o%ﬂz%@lﬁ J 7! '8% 7396‘%“2 H)h?% 7.3 (m, 2 H), 7.07-

extracted W th nbi ned or gani c
7.8Q(d, aﬁi)s6xﬂ3r—@86r(n‘e@"t)v4354'l’4€@53(m,, 1|'ﬂ) Bt@-é@gdﬁd 1H), 3.46 (s,

K300 @1 50), ABE5H0d UG5BS MR, 1) 2L 692 A o, )

t et NABIVS: CraARLNIOLSIME- 38 BMEHNYl ) - 2- et hyl propi oni ¢
acid tert-butyl ester as a 30 brown oil. LC Ms:
C181H27N2S: m z 266 (M+l) WO 2004/037778

EP r‘f\é{ﬁ Q}% £330 acids-8-(1,3- leXO)-/'] 3-dihydroisoindol-2-

- am no-
__Hgmgrolzamiﬁhaleh -2-yl] esfer.

Scheme 3. To a 50 mL round-bottom flask equipped with a reflux condenser

and stir bar, preheated to 330 °C in a sand-bath, is added dimethyl-thiocarbamic
acid O-[6-(1,3-dioxo-1,3-dihydroisoindol-2-yl)-5,6,7,8-tetrahydronaphthalen-2-yi]
ester (5.32 g; 13.9 mmol) in 1-portion. The melt is stirred for 7-8 min. at 330 °C,
then rapidly cooled to RT with a N; stream. The crude residue is purified by flash
chromatography (SiOy) eluting with a hexanes-EtOAc gradient to provide 3.1 g
(58%) of dimethylthiocarbamic acid S-[6-(1,3-dioxo-1,3-dihydroisoindol-2-yl)-
5,6,7,8-tetrahydronaphthalen-2-yl] ester as a white solid.

'H NMR (300 MHz, CDCls): & 7.82-7.86 (m, 2H), 7.72-7.75 (m, 2 H), 7.23-
7.26 (m, 2H), 7.07-7.10 (d, 1H), 4.52-4.63 (m, 1H), 3.61-3.70 (m, 1H), 2.89-3.09
(m, 9H), 2.61-2.75 (m, 1H), 1.97-2.04 (m, 1H)

LC/MS: C21H20N203S: m/z 381 (M+1)
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propionic acid tert-butyl ester. Schene 3. To

2-(6-am no-5, 6,7, 8-tetrahydronapht hal en- 2-yl sul fanyl) -
WQ@2004©81798 propi oni ¢ acid tert-butyl ester (4. 7PQgr/us2bo§033090

nmol ), dissolved in CH2CI 23¢25 5 nlL), is added D EA

(3.3 nm; 18.9 nmol) and the reaction m xture is cool ed

to 0 C Acetyl chloride (1.25 nL; 17.5 mmol) is added

dropwise at a rate to maintain the tenperature
I:betweento 5 C The aeactl on was 7aI I otvveddto vvarmlto RT

eCIZ vvashedvmth H2Q, drled over Na2804and
—evapor ated under reduced pressure. The crude oil was
1o AeheMmeed. b fnekilasks equiprag withg relinogyndensor agd

il SHEETF SRS A BT st Shltnginifiateidho acia

Sy6-$1Bcond-] 32d|h§adr’0§doih”da>l}2qm)l-$ 6H’Q$¢bttemydfdmtphlthaiém-etyl]aester

(8%7 t a2n3 %m | dl—) %—Eld(q]zmefq.é) mls 241§CDC|)4% aga?g n 13_"30rt|on atnIiT and
thé- lfbgécﬂi‘)n%s( @fluiemlth%g&a@c@sﬁrﬁﬂg for #@ mn? Q‘ﬁe ?e&ﬁlo‘n%

cqoted ®BHRT andte gekdinous, white)solid. mﬁlte{rgd anspyas_r@dmoroughly

Wlﬁ??@.%ﬁt 05 Bindl fashE sdtohipiied. evaporated under reduced pregsure

arm\/ﬂh)e c?udmtdsydma“ was furthet tritacited tithtetiipert filteredtagd.th@@ther

t f t 5,6,7, 8-
\ROPTAIRY HERESIRSH BreSe O AR e S5 OB nopt i oni ¢
dlﬁféﬂﬁllthﬁicbrﬁéﬂﬁﬁé'acﬁﬁsftﬁ-a(ﬁmc? 58,7 84teﬁéhyﬂfﬁh§i_ﬁ)_| tHafEHEzngﬁ%ster as

is added a sol ution of 1.0 M borane-
aM@' ibe at RT. The reaction was allowed to stir for
AL, .92 ched with MeOH and the
soI ven[v| 13e1f?forawglz M '? educed pressure. 25 The
residual oil was further azeotroped with MeOH (3x) to
GaRt(6rAminosd §.7.8delvghvdronaphifiatentPeyigififanyl)-2-methylpropionic acid

te?t!f (? @tsi‘é?' anm no- 5, 6, 7, 8-t etr ahydr onapht hal en- 2-yl sul f a
thyl propionic acid tert-butyl ester and it's
bor Buhetw 1B & cﬁmwfylthiolcarbla@ﬂb@md@%ﬁms BHB- nl z

te oy NaRRAIS2-1) 85ies 1 190 20 dhiBmAl) issplyse.is MeGH §25 mL)
s b B AR OH]A1%g Yiom2 bl In MEORPIZBYES BPR9NThe

acid tert butyl ester.
solution is stirred at reflux for 5 h and cooled to RT. tert-Butyl 2-

bromoisobutyrate (16.3 g; 73.2 mmol) is added to the solution and stirred for 16 h
at RT. NaBH4 (9.2 g; 2.44 mol) is added and the reaction is stirred for an
additional 48 h at RT. The reaction is quenched with H20, the solvent
evaporated under reduced pressure, and the crude residue partitioned between
H20 and CH2Cl,. The aqueous phase is extracted with CH2Clp and the
combined organic extracts were dried over Na;SOy, filtered and evaporated
under reduced pressure to afford 4.7 g (60%) of 2-(6-amino-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl)-2-methylpropionic acid tert-butyl ester as a
brown oil. LC/MS: C131H27NO2S: m/z 266 (M+1)
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WD 2004/ 037778 PCT/ US2003/ 033090 36 Schenme 4. To a
m xture of 2-(6-ethylam no-5,6,7,8-

W0 edonabyas onapht hal en- 2-yl sul fanyl ) - 2- net hyl prp@T/082003/033090
acid tert-butyl ester and 3borane conplex (1.9 g; 5.2
mmol ) dissolved in CH2C12 (15 m-) is added 4-
trifluoronethoxyphenyl isocyanate (1.6 g; 7.8 mmol)
and the reaction was stirred 5 at RT for 18 h. The

Hsol vent was regoved under redu%ed pressulre and the

a hexanes- EtOAc radl entto
gr&@oﬁr’c)gcﬁqwzg Bgty%&@g of e et 9L A

t ri fSchenme 8t Aox3r(Gramino-o.6ai, 8ddtrayelrahaphtieal erd2yyls i famyh2-

J
maPosots id Rl pdarre i o L8 SRR ASuaEln GRCH (2
mEPTs éﬂcﬂécﬁﬂ;@ {38 iL; 18.9 mmol) and the reaction mixture is cooled to 0
4-trifl uoromet hox herwlsgurel dol - 5, 6,

°C7 écetyl chlona/e 1 Zé mL; 17.5 mmol) is adde drop at a rate to malntaln
thé@érﬁﬁ@béq% RBHNEBR0ENE: Yhe veAin! WaLallBudVioRkRh &RT and
acid. Schene 4. To

stipredgof 16 &t hihe @action was dildled WtthGkiyGhewgshead with &1-05 deed

O%Géﬁaéﬁ% PORSRPREAES uader redrred pressy e IR FYFS S VAS:
purified Wyeftdshighirymagiraphy((8i0H efutingdwith mhelx)aneh;-EwAu geadient to

afsd 1ef 0{(F2) 61 28 acalamisors O Trstedohy AR drav o

ylﬁﬂfé%?l)fzeﬁiéﬂ%nﬁf)%%cﬁd té?fflgut;/h@stéﬁéé Ql{Sn \Y8iRd. pur ified
chriomat ogr aphy el uti ng th

hexathNEE! €\ MH&dCWs)I@ﬂ@Bﬂ)QG (m, BZHS) @%48%1 (9f 1 H), 5.46-

4

535 4D GhreP iR el PR 518, 1) 287 2EBARY A BnBHRe2-66
nlnaﬂ n22ﬂyieu frany 1@8 éTE‘JH) i FoonBRMnG 1RIG| H43%s,a15M)i t e
( HE). M& X yi 87m457948(§]25|£"i))

7 0g- Qaq’f*zé@ss /2308 (M+1 3.43-3.45 (m 2H),

2. 96- 3 02 (m 4H), 2.00-2.05 (m OH), 1.41- 1.46 (s,

6H), 1.21-1.29 (m 3H) 25 LC/MB: C24H27F3N204S: ni z
|. 4276BWhilamiRp616e7.8-teiat/dronaphthalen-2-ylsulfanyl)-2-methylpropionic

acid tert-butyl ester. i

Scheme 3. To a solution of 2-(6-acetylamino-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl)-2-methylpoprionic acid tert-butyl ester (1.7 g;
4.64 mmol) in THF (42 mL) is added a solution of 1.0 M borane-THF (42 mL), |
dropwise at RT. The reaction was allowed to stir for 18 h at RT, carefully
quenched with MeOH and the solvent was evaporated under reduced pressure.
The residual oil was further azeotroped with MeOH (3x) to afford 1.9 g (100%) of
a mixture of 2—(6-ethy|amino-5,6,7,8-tetrahydron:aphthalen-2-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester and it's borane complex as an oil.

LC/MS: CyoH31NO2SBH3: m/z 308 ((M+BH3)+1)

J. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenylureidol]-5,6,7,8-

fetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid tert butyl ester.
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2-{2-[1-Ethyl -3-(4-trifluoronethoxyphenyl
WO eoogiogoys ndan- 5- yl sul f anyl } - 2- et hyl pr opi oni BCHUBZ003/033090
Conpound 2.0 (Exanple 2) 534
5- Met hoxyi ndan- 1, 2- di one- 2- oxi ne. Schene 2. To a
sol ution of 5-nethoxyindan-1-one (75.8 g; 0.467 nol)
in MOH (1.4 L) at 45 Cis added butyl nitrite (81
m.; 0.693 nol) dropw se over 45 min. Concentrated HCl
(45 $aheme 4t he;addidbie ob24Brethdaminetubi%68r over 20 nin
oy GRS RGeSy Rl 2Rt Biioric Bhatonbuhes®? and
barané edmpléxe(109 grb.gimmbh dissotveddd Cl-\lmm(ekﬁ mle)nsraﬂdedléhres

ff
gt P RO A0 & HEamIad-2pdRe feadionyias shirred
attRBT a5 130h. Tthe %b!v@M?Néé%QQnM&j um@@a{uce‘ﬂ 5re§9ur§ andl tﬁ&lcrude
1 6.95 (bs, 2H), 3.92 (s, @p 2H), 3.4
re§1§1sle ‘Was-purifed lry flash @I@mgmeaphw @@zemmgl\)vmsa hexanes-
| h 2. T
EQAGaRI: RBR e 88'd18eR) Yracl (Bratfig-a. 000 % 1Y
trifuenperadieakyiphegyiiaeio]- é;ﬁe'f Bdetmahhydir¢fagihalenisyladlfeyl}-2-

d [ d by 10% Pd-C
m?%s/i: S%@ﬁ%:e%{?e[r&gy h&shes %5 %“&&898%'%26 Par %/ appar at us

underc/iis:at,s AP0 [N m/E&I7. (MHE;Hg ?agtl on is purged
with N2, filtered through a pad elite and washed
W th Ac(]—| The solvent is renpbved under reduced

Kg?gg-lﬁﬁ”ﬁ }1@ -ﬁ-&i@%@%@&hé@%@;ﬁ%@; @,@rglifo'a\égm I's
tetrehvdrahagmbateo Z}Hsml‘ﬁawl}t-bnm%lammmaoldm The

ted exte
sGHIEFH T RS TR R MRS Re R SRR Aot S oo
tewiahiidrHBébhthélehez-yldUIf@@l}oﬂ-ﬁiethﬁﬁﬁgbnlé htiteet dugnester (1.66 g;

evapo ed
3.0 mnpﬁol) dlssolved in CHCl2 (15 mL.) is added TFA (15 mL) and the reaction

was stirred at RT for 1.5 h. The solvept was removed under reduced pressure

and the residue was purified by flash chromatography (SiO;) eluting with a
hexanes-EtOAc gradient to afford 0.643 g (43%) of 2-{6-[1-ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-
methylpropionic acid as a white solid.
'H NMR (300 MHz, CDs0OD): & 7.45-7.48 (m, 2H), 7.06-7.24 (m, 5H), 4.44
(m, 1H), 3.43-3.45 (m, 2H), 2.96-3.02 (m, 4H), 2.00-2.05 (m, 2H), 1.41-
1.46 (s, 6H), 1.21-1.29 (m, 3H)
LC/MS: Co4Ha7F3N204S: m/z 497 (M+1)

Route 2

OCF3

HO
ey
%
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under reduced pressure to provide 77.3 g (66% of a
crude oil. The oil was subjected to flash
w@ booatsit7egyr aphy (Si02) eluting with 40 : 2.2 :POI/RS2003/033090
CHCI3 : MeOH: NH4OH to pBdvide 43.8 g (37% of a
dark oil. The oil is dissolved in 30 ether (1 L),
cooled to 0 C, and the solution is saturated with HCl
(g). The solvent was renpved under reduced pressure

50 Sl SR S e B

de 43.8 30% of

mg%r%%@”ﬁﬂdn g yl am ge( hy/%lrgchl oride as a white
Cemppdnd 2}@ Nﬁxa(rwdmw, CD30D): 8 7.08-7.11 (d, 1 H),

6.77 (s, 1 H, 6.69-6.72 (d, 1 H, 3.78-3.85 (m 1

H), 3.77 (s, 3H), 3.08-3.19 (m 2H), 2.57-2.68 (m
AZEI)Me@oizz\A/flgdalﬁ-Sfl-aiHhé%We.Q' OHONOB: mz 192 (Mk1)

D (SO, TRGAHGN o SE1abRMndan-opp (768 5 6-45Hmep i
M?OHT@I @LfHﬁW@hé’é’ddﬁd AP Mt (891 ﬂn_ 0.694Mn 8 Wropwis&Ner 45

cool ed 0 is ad

mBL. ngemesnjiatethHCP (45 mk) isdhay @dd@tih ltcomedeot(smmtlongaver @0 min

lo
i BRI oS TGRS bS5 oL B atafiofif [8:3p. he
redefmr mlrn]sprenaimd: £3 1Igzeclnlisdst;herpﬂacxprc@tbifilttt;ﬁzaﬂi, ngan éagehal gngneﬁlwnh
-1. 5 at, RT fo tirrin
ook Bt Riobiod s g adyatpi Al Babew) 2 sepelioindan-
1,21dieHE-0-0XAE @siashaigs Begh. W th H2O, the resul tant
precipitate filtered, washed with Et OAc, MeOH and

dri el NMER:(300dta, €6:@Ph:oT 6.8957.83 ¢m( 4H36.95 (I, @), 3.92 (s,

[ s 25l ) i,$Qi ndol e- 1, 3-dione as a white
3@?%’%&'2%%%%5%?% 1Eﬁase is washed wth H20
evan@/meCyHe0;: meruiedMprgssure and the solid is
triturated with MeOH, filtered, and dried to afford

an additional 19.7 (33% g of 2-(5 20

”Sll‘ﬂéﬂ%kﬂﬁéé‘n% %énhln%od_y% -%ieg' dione as a white
Sol T 8 7.83-7.87 (m 2H),

7. 685c:hem|e 2nfo émethmxmdam P3dipde-2toxine (65739;60.291 r@m\)
suebbnded M8gRciataddlc ahid00.98 LY R ddttedHahcerirat8a 31,80 &7 mL)

followed by 10% Pd-C (27 g) and the reaction is mixed on a Parr apparatus

under Hz at 60 psi for 18 h. The reaction is purged with Ny, filtered through a pad
of celite and washed with AcOH. The solvent is removed under reduced
pressure to 1/5 volume and the remaining solvent is diluted with H,O (500 mL),
cooled to 0 °C, and neutralized to pH 10 with 50% aqueous NaOH. The aqueous
phase is extracted extensively with CHCI; several times and the extracts are
combined, washed with H20, brine, dried over Na;SOy, filtered and evaporated
under reduced pressure to provide 77.3 g (66%) of a crude oil. The oil was
subjected to flash chromatography (SiO;) eluting with 40 : 2.2 : 0.2 CHCl5:
MeOH : NH4OH to provide 43.8 g (37%) of a dark oil. The oil is dissolved in
ether (1 L), cooled to 0 °C, and the solution is saturated with HCI (g). The solvent

was removed under reduced pressure and the solid triturated with ether, filtered,
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2H), 3.07-3.18 (m 2H) LC MsS: CL8HI5NCE: mz 294 (Mtl)
25 D. 2-(5-Hydroxyi ndan-2-yl)isoindol e- 1, 3-di one.

w®eoe0s7738 To PCT/US2003/033090

2- (5- met hoxyi ndan- 2-yl )i soi3sdol e- 1, 3-di one (19.7 g; 67
mol ) di ssol ved in anhydrous CH2ClI 2 (350 nL) and
cooled to -60 C, is added a 1.0 M solution of boron
tribrom de-CH2CI 2 (340 nL), dropw se at a rate to 30

t th t |
g WAHEE] Wb Bl PRI TSR IO b STty iReeD Saiipe
h%bém&%égg adfhiddiiyi onal 5 h. The reaction is cool ed

2004/ 037778 PCT/ US2003/ 033090 39 to 0 C, quenched
wi t h'FeIMR R08MNaHEDRODS0D7 08)7. 4 dd s’thl)r B (Sof Harb.69-6.72

(SGaEheh R M e dechaali o Den 4P, o3yt ot 21

16|1|(§d2|-m)nder vacuo to afford 14.8 g (79 %9 of
2- (5- lx@roxyl ndan- 2- 'K‘?lﬂ)zl soj ndol e- 1, 3-di one as a bei ge
sol.leP RpO¢ 3047 MINBO- d6): 8 9.16 (s, 1 H),
1o by, 6.98- 7.01 (d, 1H), 6.56-6.62 (m
17[3 Lgdn_gﬂ m 1H), 3.27-3.43 (m 3H), 2.99-3.10
(m ' 2H) LC/I\/B c17H13Noe mz 280 (Mrl) io F.
t th| .C_.
"“Z’n@ I?% 3= j -2-yl)indan-5-yl|
est %che‘d@élerfﬂ'o?a sﬂ'gpenswn of 60% NaH (8 g; 0.240 mol) in DMF (250

ol B a2k cr e o G o
0.2 rf}?ﬁ'bﬁa% §d§deﬂ%ﬁy ?su%Jed%F PRGt F(162P9thaﬁc éﬁhyra}ld)e (30 g; 02

owed by di net hyl am not hi ocar bano chlorid :
mol)%adﬁedrmm pariigntamng thelsuspensigmstirse fqr@a ae:tdltRm dr1.a6 at

RS o] BEEERY Al oA RO i8a F obbep Bl
E®Ad TR&organit phiaseds wadaed Wimufbgd) adhafréanidn preipgtatel ifered,
wpdnhwih %&\E' e Piate e uiferdcue 19 effortia2e. (76 of 26~
mefHoRyindan2-NRsARISE.1,8Ldione as a white solid. The organic phase is
washed with H,O, evaporated under reduced pressure and the solid is triturated
with MeOH, filtered, and dried to afford an additional 19.7 (33%) g of 2-(5-
methoxyindan-2-yl)isoindole-1,3-dione as a white solid.

'H NMR (300 MHz, CD30D):  7.83-7.87 (m, 2H), 7.68-7.74 (m, 2H), 7.10-
7.13 (d, 1H), 6.73-6.78 (m, 2H), 5.08-5.21 (m, 1H), 3.79 (s, 3H), 3.48-3.65 (m,
2H), 3.07-3.18 (m, 2H)

LC/MS: C1gH1sNO3: m/z 294 (M+1)

D. 2-(5-Hydroxyindan-2-yl)isoindole-1,3-dione.

Scheme 3. To 2-(5-methoxyindan-2-yl)isoindole-1,3-dione (19.7 g; 67
mmol) dissolved in anhydrous CH2Cl, (350 mL) and cooled to -60 °C, is added a
1.0 M solution of boron tribromide-CH,Cl; (340 mL), dropwise at a rate to

maintain the internal temperature between -50 and -60 °C. The reaction mixture
is allowed to warm to RT and stirred for an additional 5 h. The reaction is cooled
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1H NWR (300 MHz, CDCI3): 8 7.82-7.87 (m 2 H),
7.69-7.75 (m 2 H), 7.17- 20 7.24 (d, 1 H, 6.87-6.93

W@ ego4@B9778 5. 13-5.25 (m 1 H), 3.53-3.68 (m 2HCT/BS2063/033090
(s, 3H), 3.34 (s, 3H), 3.69-3.23 (m 2H G
Di et hyl t hi ocarbam c acid
S-[2-(1, 3-di oxo- 1, 3-di hydr oi soi ndol -2-yl indan-5-yl1
ester. 25 Schene 3. To a 50 nL round-bottom fl ask,

condenser and sti

eqyli ppe ux
tog} S eiaganed B SERIPHNGRG aGh L 2 ired 0 an addional
| I
O R 1 PRI & PRy ashissyuin H20) suspended iy pfher,
fi |@$@d§ﬂnq érigd gndegvacuertolafford14.8m (A9 B of 21{e-hydraxyindan-2-
[« for,. ' C - rapidly cooled to RT
Y'aﬁ é&ﬁgﬂz&gtoﬂﬂéaérgé]a%%%hgﬁ@r ude residue purified by
f 1 as'm RMFE(B00MMH2IDRISO-d6)S5@2) 6 o, uH)nnswwt &1 @m, 4 H), 6.98-
hexanes- Et QAc gradi ent to afford 7g WD 2004/ 037778
7.ptAd, Lﬂib@%@@gdm 2k, ‘é@i%%fmd‘ilﬁia -BHiSdEnr IR §9-3.10
.| |_§15 S-[2-(1, 3-di oxo- 1, 3-di hydr oi soi ndol - 2-
yc%lndan 5-yl] ester as an off-white solid. 1H NWR
( S00-VMIS: GoRBIQ3: 81/7 28Q(M+8Y (m 2H), 7.69-7.74 (m 2
H, 7.22- 7.36 (m 3H), 5.10-5.22 (m 1 H), 3.59-3.67
(m 2H), 3.06-3.23 (m 9H) 5 LC Ms: C20H18N2(3S: ni z
F i etMitthioddrbdvhicRidiy Ot 2@ cRaR811¢3-dfyEroisoindol-2-yl)indan-5-yl]
S-(2-am noi ndan-5-yl) ester. Schenme 3. A 3-neck flask,
esdeui pped with a reflux condensor and mechani cal

St rg(ﬁ{“ te?“ oca?{) By d\‘o&?a&&%—ﬂ%im@le-ﬁfﬁidione (31 g; 0.11 mol)

di net mTc ac
dissqglved in, hydeous-QMEB-(d00 ylr)ds edded d|4-diaghbicyelal2- 5 2)ypdtane

623 Lo ot By FifesbraM e eRBahiyteffrogdes 878 55

mbE)fa|nd>tﬁé| swlutlbn ma@fsamedait Rt fdi‘ﬂBﬂg Tiew re3fetion is lem@d over ice-
tion is cooled to RT a gel ati nous,

walgr (hLi'and slirres to 18y Tbe H@ﬂ"%alt‘hwéﬁ Iﬁ'E?rE‘é’eW@ﬁBPd w'ﬁéizo
anU“@n&i ﬁ‘ﬁdier VAREOES aftb@ &Pagr(ﬁ 80 %)ed’r’cb(?rﬂ%gt Hlo%an%rmltc acid O-

reduced pressure and the ude 15 residue was her
[2t(71i3-dioxe-dB-dihydraisdiedol-2-yl)indarc8-wiresterrs @bhige solid.

Conop! QURLBIDR, (BCAIS ZREP B G. 2hp3r 78 h, G 1), 77-

7.24 (d, 1H), 6.87-6.93 (m, 2H), 5.13-5.25 (m, 1H), 3.53-3.68 (m, 2H), 3.46 (s,
3H), 3.34 (s, 3H), 3.09-3.23 (m, 2H)

G. Dimethylthiocarbamic acid S-[2-(1,3-dioxo-1,3-dihydroisoindol-2-yl)indan-5-vl]

ester.

Scheme 3. To a 50 mL round-bottom flask, equipped with a reflux
condenser and stir bar, preheated to 330 °C in a sand-bath is added
dimethylthiocarbamic acid O-[2-(1,3-dioxo-1,3~-dihydroisoindol-2-yl)indan-5-yl]
ester (6.30g; 18.7 mmol) in 1-portion. The melt is stirred for 12 min. at 338 °C,
rapidly cooled to RT with a N2 stream and the crude residue purified by flash
chromatography (SiO.) eluting with a hexanes-EtOAc gradient to afford 3.88 g
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am noi ndan-5-yl) ester as a brown oil. 1H NMR (300

MHz, CDCI3): S 7.15-7.33 (m 3H), 3.80-3.88 (m | H),
w@2@3/033722 (m 8H), 2.64-2.72 (m 1 H), 2.17 POEUSDBY/033090

20 LO Ms: Cl2H1I6N2CS: m z 387 (M+1l) 1.

2- (2- Am noi ndan- 5-yl sul fanyl ) - 2- net hyl propi onic acid

tert-butyl ester. Schenme 3. To dinethylthiocarbamc

acid S-(2-am noi ndan 5 yl) ester (4.9 g¢g; 20.9 nmol),

di ssol ved in d) i s added a sol ution of KOH
(6(1f/1) o c@meﬁwltblogatbam PCidS 123 daxe- hidydiydrrisoinplek2-

ux for 5 h and cooled to

yl%‘ﬁ'!.jéﬁ gfﬂ_ésste ﬁsé 3 %ﬁa@rﬁowe;&ghtyrate 7.0 g; 31.3 nmol)

i s alliNVR (13(lChPe1st GDEI;)oh 78167 S (m @tH)f BI6IIB7 4 (mt, 21RT), 7.22-

T8 (Br e & WD AR, Btsnat b PEb s Do SR I ke,
The | gauSati3HRMNERS! f/286T7 agt-efl Wi th Et OAc and the
conbi ned organi c extracts were 30 washed with H20,

bri ne, dr| ed over Na2804 filtered and evaporat ed

'559—@\9?9&641 reduced
( ZSetmrmm Bn dArB—ﬁec;kI ﬁa\slkf aqllybpedanhﬂi fefilip copdersor aadl d
\ eéalgeétszﬁmgﬁig %hgr%séd%w& E%H ?éé le) anysdlm ghy\_%o car amlc acid

S42{(2,3°i8% oM %lﬁ?dﬁdi&fh&:léﬂ-ﬂ}ihdémsly]ﬂ -5t B/ P2 PO infiby.
acid tert-but ester
szr@zmrkﬁrﬁamhdi% el ia @‘!ﬁ%ﬂ in-12peripR Rt Filoyidbiiedeastion was

g R iR ol o . TR dqiol 5 8GKAT, KT an ne

gellamcvusammne rsolidl i& filtazed and oGisbdd wathCetler geverglltinadd. ofhelether

whihds afEpopiing, WBphed1id BREG el 5 bERstte dhd fletortife

reskRAGt WaNfurther &Ithl@t‘&ﬂvﬁtﬁ eﬂﬁr%lteﬁe@"ﬁnd $Hié éﬂﬁé‘ﬂ eﬁ/Qborlaﬁequnder
diluted with dried over

ragyo r%ﬁsareetpa@‘&raﬂeﬁigd%"éa OF emﬁitaﬂtm%aé%%mr%amq‘ﬁetz

HéffamLs- t i 4 bRyl f | ash chromat ography (Si 02)
a'glllr uti ng yp@% épl%?eé(gnes Elt OQAc gradient to afford 11.7

(71J-I<P§Mlaf 300 Maqamgzbm NOBTdag(rb-3H), 3.80-3.88 (m, 1 H), 3.05-

3?53 ‘C&EPS%?;‘,{%{@ hy ﬂ‘b Zﬁgld tert-butyl ester as

LC/MS: C12H1sN20OS: m/z 237 (M+1)

l. 2-(2-Aminoindan-5-ylsulfanyl)-2-methylpropionic acid tert-butyl ester.

Scheme 3. To dimethylthiocarbamic acid S-(2-aminoindan-5-yl) ester (4.9
g; 20.9 mmol), dissolved in MeOH (60 mL) is added a solution of KOH (11.8 g;
0.210 mol) in MeOH (110 mL) at RT. The solution is stirred at reflux for 5 h and
cooled to RT. tert-Butyl 2-bromoisobutyrate (7.0 g; 31.3 mmol) is added to the
solution and stirred for 18 h at RT. The solvent is evaporated under reduced
pressure and the crude residue partitioned between H,O and EtOAc. The
aqueous phase is extracted with EtOAc and the combined organic extracts were

washed with H20, brine, dried over Na;SQy, filtered and evaporated under



15 1H NWR (300 MHz, CDCI3): S 7.31-7.35 (m 2 H),

7.15-7.18 (d, 1 H, 573 (m 1 H), 4.68-4.78 (m 1
w0483 7238 3. 39 (dd, 2H), 2.74-2.80 (d, 2H), 1.Par/{1S2003/033090

3H), 1.43 (s, 15H) LC MS: 4C19H27NO3S: m'z 294 (M+1)

20 K. 2-(2-Ethyl am noi ndan-5-yl sul f anyl

-2-met hvl propionic acid tert-butyl ester. WO

2004/ 037778 PCT/ US2003/ 033090 42 Schene 3. To a

sol uti on of a&f acetyl am noj n(‘janS sul fanyl

regia¢er PresswiedRi opd e ¢ é?q%bgft%/’ 2 @gﬁ@'n‘éqrtswlﬁm)aggl-)'@
mE{)ﬁ?'gﬁoﬁle?ﬂ?nc‘%%t{Me tér aPABRAvRopO!l Ution of 1.0 M

ropw se at RT. The reaction was

al | dfEMS: €18ilisN6: 8z B0&{MRT) cooled to 0 C, quenched
with MeCH (100 nlL) 5 and evaporated under reduced
pressure. The residual oil was further azeotroped

5 J, V\E-KII-AMéﬁMr(\i&mbndbn Bi/saifahy)i2-gnetiRoidpicriic acumtarctwuwl @bter.

d 5- vl I 1)
ot e BuTpI2-saminoinT £y LB By BiHah Ao tort
b@ylestd:PME g m% Sied 132, ﬁ(dwrﬁtsaxeaadeaﬁeh (8.6
Et hy (4tr|fluororret 0X
mLe@H%Immdb@nQ -the seadtigRynixtupe ls;malgg gw ovﬁQ@%@h@ﬂﬂ@r(ﬂ 1

B“L%?’b n‘ﬁﬁgﬁ ésfn aﬁgﬁg%ﬁ% ;I/? re@i H'ga?rgg n the mBerature between
10 0abi’e. tTeietlrgbgili%d wes tago\INﬁMb hrarrarn? {I‘%’gsﬂtred fciﬁrlﬂﬁaﬁdaggjtétswnh
C%‘?u%‘%@ﬂdﬁlﬂi Elébygﬂﬁwgﬁm af%)’l'@tea un%@r Feduced

pr@H@Jre %@ driige E)ﬁ?'Wéfs';ﬁﬁlfl\é@%yﬁ‘l'alsﬁ‘éﬁﬁbrﬁé}ogﬁdﬁhygsmﬁg elifting with

he solvent was renbved under reduceé ressure

a aﬁ@rteﬁeEfQAQj@rad@g\f truaffoudst 1o(ei(7 1 % of B;(ZfaC&%ammomdan -5-
y|§u*if g?@-&? rpégb%z%ci(? &éﬂ‘f bt?tg%%tep??a %%wgalda OAc

15 2 {21+ﬂ Nl\mlro?d)e erHZ}Z{ID(EIE ammtswmmwemgnaweiag@ |1|rH>I)a|5 73
- Su an net I Opl onl ¢ acl tert ut
(a B BeL TR 5t 225510 RirBHoh aisd iy, T3 s, ar,
14339136 (m 4H), 7.10-7.19 (m 3H), 6.31
LC/MS: C1gH27NO3S: m/z 294 (M+1)

20 K. 2-(2-Ethylaminoindan-5-vlsulfanyl)-2-methylpropionic acid tert-butyl ester.
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(s, 1 H, 4.97-5.08 (m 1 H), 3.22-3.39 (m 4H),

3.01-3.09 (dd, 2H), 1.42-1.44 (m 15H), 1.23-1.28 (t,
WQR)o4h877RES: C27H33F3N204S: rriz 483 (( M C4HB) +1hCT/BS2085/033090

2-42-f

1-Ethyl -3-(4-trifluoronet hoxyphenyl ) ur ei dol i ndan-5-yl s

ul fanyl }-2- nethyl propionic acid. Schenme 4. To

2- {2 [ 1- et hyl - 3- (4- trifIuoronethoxyphenyl)ureido]indan

| | f I
oa: Sehaiess. fols 1R i Seelypgundinders 5 sieni 2y 5
m&hgllgh?plé‘rqg%@wﬁ%ﬁ-ﬂ&ﬁ d¥er)(1 8741335 HRAGI ImﬁHmﬁs@er) ed

he sol vent was renoved under reduced

added sssaleticmel 1.6/ beringdBHv4226mbi) f drepwise atddl/ HBe 7eaction

e e g S i ot el S bR RSN R WM S m)

and e(vé@%atéd under reduced pressure. The residual oil was further azeotroped

RS B el M L At

ylsﬁfPﬂahﬁ)i Z%Wréﬁgﬂlc'\ﬂﬁd teﬁ%ﬂt?l)ést@r Jndzﬁ% Bor%ﬁe(d&nﬁ}éﬂ as an
7.15 , 2H), 6.45 (s, 1

Oil), 4.94-5.04 (m 1H, 3 18 3 36 (m 4H), 2.98-3.07

gs»%%% rrbsizs Eﬁ@%‘?’%ﬁ’? (%g@g)gq)]gki)wl_g :\/(? The

foll owi ng 14 conpounds were prepared foll owi ng Schenes

méﬁ@@kédl&% a@ﬁj ﬂéﬂeﬁﬁﬂ ester

(S)-2-{2-TT-Ethyl-3-(4-1ri fl uor onet hoxyphenyl)urel doji
ndarBobeqesd| f@wgln}lxt@re oB2f-ehylanivpindand-yeiidanyl)-2-

m&ﬂ%%ﬁigmg al:lo(@t%m&dees@r S bbra Qomplex (11.0 g; 33 mmol),

dissolved in CH.Cl, (100 mL), is added 4-trifluoromethoxyphenyl isocyanate
(10.2 g; 50.2 mmol) and the reaction was allowed to stir at RT for 18 h. The
solvent was removed under reduced pressure and the crude residue was purified
by flash chromatography (SiO,) eluting with a hexanes-EtOAc gradient to afford
11.2 g (62%) of 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
yisulfanyl}-2-methylpropionic acid tert butyl ester as a white foam.

'H NMR (300 MHz, CDCls): § 7.30-7.36 (m, 4H), 7.10-7.19 (m, 3H), 6.31
(s, 1H), 4.97-5.08 (m, 1H), 3.22-3.39 (m, 4H), 3.01-3.09 (dd, 2H), 1.42-1.44 (m,
15H), 1.23-1.28 (t, 3H)

LC/MS: Ca7H33F3N204S: m/z 483 ((M-C4Hg)+1)

M. 2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-yisulfanyl}-2-

methylpropionic acid.

Scheme 4. To 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-
ylsulfanyl}-2-methylpropionic acid tert butyl ester (4.8 g; 8.91 mmol) dissolved in
CH.Cl, (15 mL) is added TFA (15 mL) and the reaction was stirred at RT for 2 h.

The solvent was removed under reduced pressure and the residue was purified
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HOS | N---NH Internediate L (11 g) of Route 2 was
resol ved by chiral chromatography 20 (Chiral pak AD

W@ 00u/087778 socratic gradient with PCT/US2003/033090
hexane/ net hanol / et hanol : 9384/ 4) to provide
(S)-internediate L (4.8 g). Using Step Mof Route 2,
Conmpound 2.1 (3.1 g) was prepared. LC Ms:
C23H25F3N204S mz 483 (I\/H) 25

b)é %%Hgl th?¥gr@ph§2§ﬁz Iu;floro ¥| S faEg%l IOhegl?éje)n%fl f?ord

3@%[?3 ! O%:/ ESO tﬁ-(%}é;:ffg@r(ﬁﬂ%bw&@l)ureldo lindan-5-

gl L}n%trr.t_etbylprppwl@amgﬁ%&whlt@sghdeps white solid)

4- trﬂ Fluor g’ﬂ)({ ﬁfglngp dai)r g{??()gg;éég%é ?_B ﬁq§n7g17 (d, 1H), 7.08-
718l 2idy, ©.46 (s7EH)0X 4504 YNt 3. 18-3136NMR 4HIP298)3.00 (m,

6-1,20 (t .38 (s, 6H), 3.09-3.23 (m 4H),

2'% é?"'% S4%"E>q1 1%:828% g‘é)s 06 (m 1H), 7.14-7.17 (m

1 7 1 H, 7.55 (s, 4H)

H) L(:v',‘/l\ﬁié} ¢ ﬁg%ﬁsmgoé@m/z%‘é%m ﬂM+1) ).

2 NeMtﬁxl—z3{7Z°p1 pentyl - 3- (4-trifluoronethyl sul fanyl ph
enyl )urei do]i ndan-5- ylsul fanyl } propionic acid
Conmpound 2.3 (Exanple 5) SCF3 O OHOS | ~-NH

Tizs fgtlowity 24 3onpodAdg weBRpbeharedfotiowipsy; Settentes 3 ahdd) and

S%A%s JO kerl)_ar ¢ fo?'lio%\@ne a,gsubstituting reagents and adjusting reaction

conditions as needed:

(S)-2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid.

Compound 2.1 (Example 3)
OCF3

Ho)OJ><S\[ E :>\“NH
)

Intermediate L (11 g) of Route 2 was resolved by chiral chromatography
(Chiralpak AD column; isocratic gradient with hexane/methanol/ethanol: 92/4/4)
to provide (S)-intermediate L (4.8 g). Using Step M of Route 2, Compound 2.1
(3.1 g) was prepared.

LC/MS: Ca3H25F3N204S: m/z 483 (M+1)

2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid.

Compound 2.2 (Example 4)
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15

20

15 Route 2 and Conpound 2.2 by replacing acetyl
chloride with valeryl chloride. 1H NVMR (CD3QD); b
w028443107890 (t, 3H), 1.20-1.31 (m 4H), 1.39 PET/USHP3/033090
1.45-1.58 (m 2H), 3.07-3.32 (m 6H), 4.89-4.99 (m 1
H, 7.15-7.18 (m 1 H), 7.33- 7.35 (m 2H), 7.33-7.35
(m 1 H, 7.40 (s, 1 H, 7.50-7.57 (m 4H) LC ME:
C26H31 F3N203S2: mlz 541 (M+l) 20 _
2-{2-[ 1- Et hyl - 3- 4i,sopr opyl phenyl ) ur ei do] i ndan- 5-yl sul
fanyl }-2-nmet hy opionic acid Conpound 2.4 (Exanple
WO 2004/ Q3 PCT/ US2003/033090 45/ \ O- HOS

6 .
4 ound 2.4 (0.18 g; 34%for 2 steps; white
HS mepared following Route 2 by replacing
4-trifluorornet hoxyphenyl isocyanatla \II\IMN}?h(CDBCD .
- | ' n I socyanate. 1F ; _
CampgiR 9% {0135 51 7% dond Se9S: Bl solyuam wrpernd ttpuing
ifi i 5 _04 m
Ris—bdt%%?ﬁzé-p ladThg ?krtr?'ﬂus@ﬁﬁ'%&?rfbg-g h%@é%"%ﬁ%%‘} 32-7. 50

triflugrothiipmethaxy igagyanate) LC/ MS: C25H32N203S: m Zh4l41
I 3-(4; Di yl,am enyl); 1-et
e TR OO0 3G T ST B B 4Rt o),
3.BDi8pbdi(u) 28)34.05600( 8, Th), N4-0.17 HEEH); WE2-7.35 (m, 1H), 7.40
(s, 1H), 7.55 (s, 4H)
LC/MS: CQ3H25F3N203821 m/z 499 (M+1)

2-Methyl-2-{2-[1 -pentyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
yisulfanyl}propionic acid

Compound 2.3 (Example 5)
SCF3

Hoj><s\( )\/\\/ ;}_NH

§

Compound 2.3 (0.22 g; 32% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.2 by replacing acety! chloride with valeryl chloride.

"H NMR (CD3OD); & 0.844-0.890 (t, 3H), 1.20-1.31 (m, 4H), 1.39 (s, 6H),
1.45-1.58 (m, 2H), 3.07-3.22 (m, 6H), 4.89-4.99 (m, 1H), 7.15-7.18 (m, 1H), 7.33-
7.35 (m, 2H), 7.33-7.35 (m, 1H), 7.40 (s, 1H), 7.50-7.57 (m, 4H)

LC/MS: C26H31F3N203S,: m/z 541 (M+1)

2-{2-[1 -Ethyl—3-(4isopropylphenyl)ureido]indan-5-ylsu|fanyl}-2-methylpropionic
acid
Compound 2.4 (Example 6)
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N 15 Conpound 2.5 (0.34 g; 66%for 2 steps; white

solid) was prepared followng Route 2 by replacing
wa2a0ai08170®0r omet hoxyphenyl isocyanate with 4- PCT/US2003/033090

di met hyl am nophenyl isocyardate. 1H NVR (CD3OD); 6

1.15-1.20 (t, 3H), 1.42 (s, 6H, 2.88 (s, 1H),

3.05-3.69 20 (m 4H), 3.31-3.69 (m 2H), 4.94-5.06

(m 1H), 6.78-6.81 (m 2H), 7.16-7.21 (m 3H),

7.29-7.41 (m 2H) LCO Ms: C24H31N303S: niz 442 (MW1)

2-Met hyl -2-{2-[ Lpentyl -3-(4-trifluoromethoxyphenyl)ur

ei do] i ndan- 5- | fanyl }-2- 25 net hyl propionic acid WO
/037778O 2003/ 033090 46 Conpound 2.6
% 3 OO HOSJNH [/ 5 Conpound 2.6
for 2 steps; white solid) was prepared

foIIovmng oute2 by replacing acetyl chloride with

val eryl chloride. 1H NVR (CD30OD); S 0.847-0.893 (t,

3H), 1.20-1.29 (m 4H), 1.39 (s, 6H), 1.58-1.60 (m
Canpourd] R4-(B. 10g;(34% i) 2 stép8owHited Solidhwak pipparadféliqwihg

R{L@ ,@%F)D @é@%ﬁ@@%hﬁ)x% L yan4a§e (Nrﬁh Aﬁ@oplloopylphenyl

isccyaRate3- (4 Di et hyl am nophenyl ) 1- pentyl ur ei do] i ndan-5

-yl'sul fan -2- et ¥| propi oni ¢ aci d Conpound 2.7
(ExaHdNMl% D4@D); 6 1.16-1.23 (m, 9H), 1.38 (s, 6H), 2.82-2.87 (m, 1H),

3.10-3.21 (m, 4H), 3.37-3.39 (m, 2H), 4.99-5.04 (m, 1H), 7.14-7.17 (m, 3H), 7.23-
7.26 (m, 2H), 7.32-7.50 (m, 2H), 7.40 (s, 1H)
LC/MS: CasHsoN203S: miz 441 (M+1)

2-{2-[3-(4-Dimethylaminophenyl)-1-ethylureido]indan-5-ylsulfanyl}-2-
methylpropionic acid

Compound 2.5 (Example 7)

\
N—

HO&S\EEQ : NH
/

Compound 2.5 (0.34 g; 66% for 2 steps; white solid) was prepared following
Route 2 by replacing 4-trifluorometho\xyphenyl isocyanate with 4-
dimethylaminophenyl isocyanate.

'H NMR (CD30D); & 1.15-1.20 (t, 3H), 1.42 (s, 6H), 2.88 (s, 1H), 3.05-3.69
(m, 4H), 3.31-3.69 (m, 2H), 4.94-5.06 (m, 1H), 6.78-6.81 (m, 2H), 7.16-7.21 (m,
3H), 7.29-7.41 (m, 2H)

LC/MS: C24H31N303S: m/z 442 (M+1)

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-

methylpropionic acid
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OOHOS i NNH 15 Conpound 2.7 (0.25 g; 36%for 2

steps; white solid) was prepared following Route 2
wapa4ostpound 2.5 by replaci ng acetyl chl ori deP@i/Uk2003/033090

val eryl chloride. 1H NVR (@30D); S 0.869-0.915 (t,

3H), 1.17-1.31 (m 4H), 1.44 (s, 6H), 1.57-1.65 (m

2H), 2.91 (s, 6H), 3.12-3.29 (m 6H), 4.94-5.02 (m

1H), 6.80-6.83 20 (d, 2H), 7.17-7.23 (m 3H),

7.32-7.38 (m 2H) LC/ MS: C27H37N303S: mz 484 (M+1l) WO

2004/ 037778 PCT/ US2003/ 033090 47

Cgmbgu[]@Q i@@mﬁp@g?]phenyl) 1- (3-pentyl)ureido]indan-5
-yl sul fanyl - met hyl propi oni ¢ acid Conpound 2.8
(Exanple 10) /\°“® 0 HOS Il ~-NH N 5 Conpound 2.8

ng; 14% f or steps; white solid) was prepared

HOW Nng R%y_él 2 and conpound 2.4 by repl aci ng
/& e with valeryl chloride. LC/ Ms:

C28H3 mz 483 (M1)
2-{2-[3-(4- tert but yl phenyl ) - 1-(3-pentyl)ureido]indan-
5-yl sul fanyl(}-2- 1o net hyl propi onic acid Conpound 2.9

(Exanple 11)' /\ 00 Y HOS ()NH

Compound 2.6 (0.29 g; 77% for 2 steps; white solid) was prepared following
Route 2 by replacing acetyl chloride with valeryl chloride.

'H NMR (CD30D); & 0.847-0.893 (t, 3H), 1.20-1.29 (m, 4H), 1.39 (s, 6H),
1.58-1.60 (m, 2H), 3.04-3.29 (m, 6H), 4.89-4.99 (m, 1H), 7.14-7.17 (m, 3H), 7.32-
7.34 (m, 1H), 7.40-7.45 (m, 3H)

LC/MS: Ca6H31F3N204S: m/z 525 (M+1)

2-{2-[3-(4-Dimethylaminophenyl)-1-pentylureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 2.7 (Example 9)

\

N_._.
o)
o)
LD

Compound 2.7 (0.25 g; 36% for 2 steps; white solid) was prepared following
Route 2 and compound 2.5 by replacing acetyl chloride with valeryl chloride.

"H NMR (CD30D); & 0.869-0.915 (t, 3H), 1.17-1.31 (m, 4H), 1.44 (s, 6H),
1.57-1.65 (m, 2H), 2.91 (s, 6H), 3.12-3.29 (m, 6H), 4.94-5.02 (m, 1H), 6.80-6.83
(d, 2H), 7.17-7.23 (m, 3H), 7.32-7.38 (m, 2H)

LC/MS: Cz7H37N303S: m/z 484 (M+1)
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20

N s Conpound 2.9 (4 ng; 9% for 2 steps; white solid)

was prepared following Route 15 2 and conpound 2.3 by
wo epkasgiimgy 4-trifl uorothi ophenyl isocyanate w PET/US2003/033090

4-tert- butyl phenyl isocyadate. LC/ Ms: C29HAON203S:

mz 497 (M)

2-[2-(3-(Bi phenyl -4-yl -1-pentyl urei do)i ndan-5-yl sul fan

yl]-2-nmet hyl propionic acid 20 Conpound 2.10 (Exarrpl e

2\2@ WD 2004/ 037778 PCT/ US2003/ 033090 _ 48 O O
2-{N3-(4+Iscprapylphenyl)-1 o 3¢reniy) Ur?@@i‘%‘i‘afﬁf’é‘i%\!@”y%?rt e

pared foll ow ng Route 2 and conpound
mgtﬂgfpga I?@EIag[ﬂeng 4-trifluorothiophenyl isocyanate with

C@mpﬁurllﬂbf&er(ﬁb(ymples&)yanate LC/ MS: C31 H36N203S: iz
517 (M+1)

2-{2-[3-(4-1sopropyl phenyl ) -1-(3-hexyl ) ureido]indan-5-
yIsquanyI} 2 t hyl propionic acid 1o Conpound 2.11
anple 1 0 0 HOS i ~-NH Conpound 2.11 (13

m N%teps oil) was prepared follow ng Route
und 2.4 by replacing valeryl chloride with

caproyl chl ¢ride. LC/MS: C29HAON203S: m z 497 (Ml)
15

2- Met hyl - 2- {2-[ 1- hexyl - 3- (4-trifl uoromet hoxyphenyl)ure
coABbLMERE @ mg: 14% for 2 steps; white solid) was prepared following Route
2 and compound 2.4 by replacing acetyl chloride with valeryl chloride.

LC/MS: CogH3gN2>0O3S: m/z 483 (M+1)

2-{2-[3-(4-tert-butylphenyl)-1-(3-pentyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid

Compound 2.9 (Example 11)
Q Q
PN

Compound 2.9 (4 mg; 9% for 2 steps; white solid) was prepared following Route
2 and compound 2.3 by replacing 4-trifluorothiophenyl isocyanate with 4-tert-
butylphenyl isocyanate.

LC/MS: CogH4oN203S: m/z 497 (M+1)

2-[2-(3-(Biphenyl-4-yl-1-pentylureido)indan-5-ylsulfanyl]-2-methylpropionic acid
Compound 2.10 (Example 12)
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15

yl sul fanyl } propi oni c acid Conpound 2.12 (Exanple 14)
WO 2004/ 037778 PCT/ US2003/ 033090 49 OCF3 O O HO S
wo-20dogompound 2. 12 (18 ng; 54% for 2 steps; wWnCT/@52003/033090
solid) was prepared foll ow4dg Route 2 by replacing
val eryl chloride with caproyl chloride. 5 LU Ms:
C27H33F3N204S: m z 539 (Mtl)
2- Met hyl - 2-{2-[ 1- hexyl - 3-(4-trifl uoromet hyl sul fanyl phe
nyl ) urei do] i ndan-5- yl sul fanyl } propi onic acid Conpound
2.13 (Exanple 1 CF3 OO HOS ~-NH N 10 Conpound
2.13 (14 ng; 36%Tor 2 steps; white solid) was
prepared foll g Route 2 and Conpound 2.2 by

repl aci ng val | chloride with caproyl chloride.
HoE M8N203S2: miz 555 (Mrl) 15
2- Met -d2-[1-pro

pyl - 3- (4-trikfl uoronet hoxyphenyl ) urei do] i ndan- 5-
yl sul fanyl } propi oni ¢ acid Conpound 2. 14 (Exanpl e 16)
~~CF3 OO ~-NH N

Compound 2.10 (3 mg; 7% for 2 steps; white solid) was prepared following Route
2 and compound 2.3 by replacing 4-trifluorothiophenyl isocyanate with 4-
biphenylyl isocyanate.

LC/MS: C31H3sN203S: m/z 517 (M+1)

2-{2-[3~(4-Isopropylphenyl)-1-(3-hexyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid

Compound 2.11 (Example 13)

HO&S\(I) :>\‘—NH

Compound 2.11 (13 mg; 44% for 2 steps; oil) was prepared following Route 2
and Compound 2.4 by replacing valeryl chloride with caproyl chloride.
LC/MS: CogH4oN2O3S: m/z 497 (M+1)

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
Compound 2.12 (Example 14)
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15

1 WD 2004/ 037778 PCT/ US2003/ 033090 50 Conpound 2. 14

(1.2 ng; 3%for 2 steps; oil) was prepared foll ow ng
w®Rowm3?Z79y repl aci ng acetyl chloride wth prp@l/o83003/033090

chloride. LCOMS: C4H27F3N394S: mlz 497 (M+l) 5 2-M

ethyl -2-{2- [1

-butyl-3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan

-5- ylsul fanyl | propi oni ¢ acid Conpound 2.15 (Exanple

17) SCF3 O O\ HOS I-NH i N Conpound 2.15 (11 ny;

32% for 2 st epgss oil) was prepared followi ng Route 2
19 and Corrpou .2 by replacing acetyl chloride with
ge

Hbl% chlorjgle. LG Ms: C25H29F3N203S2: mz 527 (Ml)
2 @’ 2-13- (4-trifluoronet hoxyphenyl)ureido]inda
n- 5-ylSulfapyl } propionic acid 15 Conpound 2. 16
(Exanpl e 18 OCF3 OO HOSI ~--NH NH Conpound
2.16 (11 nmg{ 49%for 2 steps; oil) was prepared

fol |l owi ng ute 2 by acylating with
4-trifluoronmet hoxyphenyl isocyanate. LG/ MS: C21 H21

F3N204S: m'z 455 (M+l) 20 Route 3
Compound 2.12 (18 mg; 54% for 2 steps; white solid) was prepared following

Route 2 by replacing valeryl chloride with caproyl chloride.
LC/MS: Co7H33F3N204S: m/z 539 (M+1)

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
ylsulfanyl}propionic acid

Compound 2.13 (Example 15)
SCFy

Ho&s\[p :}_NH

Compound 2.13 (14 mg; 36% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.2 by replacing valeryl chloride with caproyl chloride.
LC/MS: Co7H33F3N203S2: m/z 555 (M+1)

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}propionic acid
Compound 2.14 (Example 16)

OCF;

Hoj><s\[ )\:\/ (:E\‘_NH
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2- Met hy-2-{2-[1-pent-4-enyl -3-(4-trifluoronethoxypheny
| )ureido]indan-5- ylsul fanyl }propionic acid 25
w@ovpostids 3. 0 (Exanpl e 19) WD 2004/ 037778 PCT/US2003/033090
PCT/ US2003/ 033090 51 PI O8F3 O O HOS N NH To
2- (2-am noi ndan- 5-yl sul fanyl ) - 2- net hyl propi onic acid
tert-butyl ester (0.220 g; 0.72 mmol), dissolved in
DCE (4 m), is added pent -4-enal (0.060 ng; 0.72
oIIovved |umtr|actox bor ohydri de (0_2
Cgmbatin {1 ame (i for 5 Sieos: O WA PHRESA FoloB'g Boltes? by
diluted with
re@ﬁ%@%%e&gsﬁgg%%ﬁlglﬁp%og!dh&wfﬁ@@%rI ed over Na2SO4,
fi | L&/ O®: LhraHiheN=sISi ez 498\Bydn at ed under reduced
pressure to afford 2-nethyl -2-(2-pent-4-
enyl am noi ndan- 5-yl sul fanyl )propionic acid tert-butyl
2-tytieyl-2a82- A - outyiel® (dtrifluoram Ebis alfiarty | Zheh y()Orelddlinugn-8t0%
ég{ﬂnB steps; whiite solid) was prepared follow ng
yi URropianiceeds L and M by acylating with
150 i socyanate. LC/ VS
Cdmgbbﬁd 295 @Bm@s?;

H29F3N204S: (Mt1l) 15 The followi ng 2
conmpounds were bared foll ow ng Schenmes 3 and 4,
Route 3, Ste and M of Route 2, substituting
reagents an usting reaction conditions as needed:

i §{2-[ 1- (3-net hyl
but yl =(4-trifluoronet hoxyphenyl)ureido]indan-5- 20
yl sul fanyl } \2- met hyl pr opi oni ¢ aci d Conpound 3.1
(Exanple 20y OCF3 OO

Compound 2.15 (11 mg; 32% for 2 steps; oil) was prepared following Route 2
and Compound 2.2 by replacing acetyl chloride with butyryl chloride.
LC/MS: CosHaoF3N203S5: m/z 527 (M+1)

2-Methyl-2-{2-[3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}propionic
acid
Compound 2.16 (Example 18)

OCFs

0 0
Ho&sm@—m
Compound 2.16 (11 mg; 49% for 2 steps; oil) was prepared following Route 2 by

acylating with 4-triffluoromethoxyphenyl isocyanate.
LC/MS: C21H21F3N204S: m/z 455 (M+1)

Route 3
2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-

ylsulfanyl}propionic acid
Compound 3.0 (Example 19)



10

15

20

HO XS | ~-NH N WD 2004/ 037778 PCT/ US2003/ 033090 52
Conmpound 3.1 (13 ng; 29% for 3 steps; white solid) was
w@e@pasEads f ol | om ng Route 3 substituting pentPdFEszN03/033090

wi th isobutyral dehyde and &tylating with 4-
trifluoromethoxyphenyl isocyanate. LC/ Ms:
PIC26H31F3N204S: mfz 525 (M¥l) 5
2-{2-[3-(4-1sopropyl phenyl)-1-(3- et hyl
but yl ) urei do] i ndg&g- 5-yl sul fanyl }-2- et hyl propionic
aci d Conpound {Exanple 21) /\ 0o HOS | ~NH
]tp Conpound 3@11 ng; 27% for 3 steps; white solid)
I

rpare owi ng Route 3 and conpound 3.1 by
t r| fI uor onet hoxyphenyl isocyanate wth
4 |so oyI henyl isocyanate. 'H NVR (CD3OD); 8
0.877-0.895\(dd, 6H), 1.19-1.22 (dd, 6H), 1.42-1.53
15 (m 9H),{2.80-2.89 (m 1H), 2.99-3.08 (m 2H),
317348(m4|—|),498503(m 1 H, 6.26 (s, 1 H,
Tor2-(R-amia@nfan-55HpylfanyB2-mellylgropionid) a¢idensbutyl ester (0. 220 g;

@ PR aRan o B bt Sl AL el b o R i, 072

mﬁoﬁ%lldﬁv@ﬂ 30 $biuin tﬁad&éxﬂbbtherdéa(@eI\I 9 and mmol) and the

adjusting reaction conditions_as needed

reéctm F‘iXtBTﬁ siirred for- 18 it a8 onERP SRFFIRENTINTeeVas  dilgtas) with

Cqﬁ(ﬁg,t\%éﬁefl{%ﬂ’un t"t‘ﬁh@,n_dﬁed over Na,SQ,, filtered and the solvent
hyl propi oni ¢ aci d
evaporated under reduced pressure to afford 2-methyl-2-(2-pent-4-

enylaminoindan-5-ylsulfanyl)propionic acid tert-butyl ester as a crude oil.

Compound 3.0 (0.149 mg; 40% for 3 steps; white solid) was prepared following
Route 2 and steps L and M by acylating with 4-trifluoromethoxyphenyl
isocyanate.

LC/MS: CoeH29F3N204S: m/z 522 (M+1)

The following 2 compounds were prepared following Schemes 3 and 4, Route 3,
Steps L and M of Route 2, substituting reagents and adjusting reaction conditions

as needed:

2-Methyl-2-{2-[1 —(3-methylbuty|)-3-(4-triﬂuoromethoxyphenyl)ureido]indan-S-
ylsulfanyi}-2-methylpropionic acid
Compound 3.1 (Example 20)

OCF;

HO&S\KE EE:NH
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25 Compound 1.1 (Exanple 22) WO 2004/037778

PCT/ US2003/ 033090 53 O HO-S'| %O~ OCF3 N~-NH
w@oorposTias 1.1 (41 ng; 68% for 2 steps; white sPCT/UP2008833090

prepared following Route 52by replacing acetyl

chloride with butyryl chloride. LG MS: C26H31 F3N204S:

mz 525 (Mrl) 5 :

2-{6-[1-Butyl -3-(4-trifluoromnethyl sul fanyl phenyl )ureid

-5,6,7,8- ) _ _
C‘%P?‘éﬂﬂ/gﬂdﬁ ARG e for3 §teasn Whits polid) was aTgPaieddPiaing
R&kE 3 SLFEIéHMﬁHQ%e%t-Z-énEmﬁHh&b%@ral@eh andaSy I withiy-H

10 Conpound I.2 (23 ny; 34%for 2 steps; white solid)
trifieeromedinxyptienylisapybnafe. Route | and conmpound 1.1 by

| A& jnRg. | or i | | chlorid d
1T IS SRR OSSR s i e
4-trifluorothiophenyl isocyanate. LC Ms: C26H31
3 3S2: mz 541 1 1 N
2 R BopEaRy eI e e B IR ARy PRl 25, o,
méth§ipr@dibaieddienapht hal en-

2-yl sul fanyl } - 2- net hyl propi oni ¢ aci d Conpound 1.3
CoreRewnsl 8. 224fFxample 21)

HO)J><S\[ E :é\:””

Compound 3.2 (11 mg; 27% for 3 steps; white solid) was prepared following
Route 3 and compound 3.1 by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-isopropylphenyl isocyanate.

' "H NMR (CD3;OD); & 0.877-0.895 (dd, 6H), 1.19-1.22 (dd, 6H), 1.42-1.53
(m, 9H), 2.80-2.89 (m, 1H), 2.99-3.08 (m, 2H), 3.17-3.48 (m, 4H), 4.98-5.03 (m,
1H), 6.26 (s, 1H), 7.10-7.22 (m, 5H), 7.32-7.35 (m, 2H)

LC/MS: CyH3sN203S: m/z 483 (M+1)

The following 3 compounds were prepared following Schemes 1 and 3 and Steps
J and K of Route 1, substituting reagents and adjusting reaction conditions as

needed:

2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
Compound 1.1 (Example 22)
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HOS 0 OCF3 N H 20 Conpound 1.3 (36 ng; 57%for 2
steps; white solid) was prepared following Route |I by
wo epkasgiimg) acetyl chloride with caproyl chloriBer/uso3/033090

2004/ 037778 PCT/ US2003/ 033690 54 LC Ms:
C28H35F3N204S: m z 553 (M+l) The follow ng 2 conpounds
were prepared followi ng Schenmes 3 and 4 and Steps L
and M of Route 2, substituting reagents and adjusting
rgactl on conditions as 5 needed:

2 3- Brom-4-4cki f1 uor omet hoxyphenyl) - 1- et hyl ur ei
Hodbﬂm Psu nyla}- 2- nmet hyl propionic acid
Conpo ’}l\ anple 25) Br OCF3 OO HOS -NH N
10 Conpoungr 2.17 (0.018 g; 19%for 3 steps; white
solid) wag prepared followng Route 2 by replacing

4-trifluoronet hoxg henyl i socyanate W th 3-brono-4-
Cempound rlohdfthoRgpRdimy fori & sisrfnmavhite velid) was prepared following

RO BT ietiaghd s R NEBLIERIRE: ¥, " Zh bonate
(0. FREME: CotFoNaIS: ilalT2Bo By

4-di met hyl am nopyridine (0.102 g; 0.835 mmol). After
the effervesence ceases (30 min.), a solution of

2- ?6 (RBatyngL( amlﬂ@brﬁﬁ‘ﬁhﬁsmﬂaﬁgﬂgﬁaﬁw l)re%o] B, gl pr opi oni ¢
Id tert-butyl ester 7 mol) in THE (1
tewﬁbwdr@na@ame@na%wsvw tedriat priﬁm&nﬁ@c@tu rred for 18

chmpbuff 1.2 (Example 23)

gareSiva:
/H H

Compound 1.2 (23 mg; 34% for 2 steps; white solid) was prepared following

Route 1 and compound 1.1 by replacing acetyl chloride with butyryl chloride and

4-trifluoromethoxyphenyl isocyanate with 4-trifluorothiophenyl isocyanate.
LC/MS: Ca6H31F3N203S,: m/z 541 (M+1)

2-{6-[1-Hexyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-
2-ylsulfanyl}-2-methylpropionic acid
Compound 1.3 (Example 24)

(0]
NJ\ N
H

i

Compound 1.3 (36 mg; 57% for 2 steps; white solid) was prepared following

Route 1 by replacing acetyl chloride with caproyl chloride.
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20 Using Steps K and L of Route 2, the titled conpound

was prepared. LCO Ms: C23H24Br FAN2O4S: mlz 563 (M+l)
wQ@2402/0p7Et hyl -3-(3-trifluorometh PCT/US2003/033090

oxyphenyl ) ur ei do] i ndan- 5- yl5¢ul f anyl } - 2-

met hyl propi oni ¢ acid 25 Conpound 2. 18 (Exanpl e 26)

OCF3 j OOHOS \ I-NH N WO 2004/037778

PCT/ US2003/ 033090 55 Conpound 2.18 (13 ng; 12%for 3

steps ite s followi ng Exanple
LWﬁe@é’&%ﬁﬁ*@@ F?? 355%5 hoxyphenyl i socyanat e
VVI th 3- trifluoromethoxyphenyl isocyanate. To a

sol ution of carbonyl diimdazole (0.454 g; 2.8 mmol)
ThErforlmﬂngz mn)pouf@gtve@etmewed; foljayvingi@shemes 3 and 4 and Steps

L %}c} M &Jt%?eégt%%&mgl rjeg thsraglgc%dﬁuﬁm gregtgtbwadlt CPns as

neaddéd to a solution of
2- (2-et hyl am noi ndan- 5-yl sul fanyl ) - 2- net hyl pr opi oni c
-acid tert- butyl ester (0.077 g; 0.22 mmol) in THE (1

2L (MBS et M M i

metyvlﬁmm@mla}:ldz met hyI propl oni ¢ acid Conpound 2. 19

C‘ﬁ%&f@yﬁ %7) Ex%gm aci d NS A

S-(2- forrryl afi\nog®ndan- 5-yl ) est er.
AN
Ho&SmN) NH

Compound 2.17 (0.018 g; 19% for 3 steps; white solid) was prepared following
Route 2 by replacing 4-trifluoromethoxy phenyl isocyanate with 3-bromo-4-
trifluoromethoxyphenyl isocyanate. To 3-bromo-4-trifluoromethoxy aniline (0.214
g; 0.836 mmol) in THF (1 mL) is added di-tert-butyl dicarbonate (0.255 g; 1.17
mmol) followed by 4-dimethylaminopyridine (0.102 g; 0.835 mmol). After the
effervesence ceases (30 min.), a solution of 2-(2-ethylaminoindan-5-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester (0.058 g; 0.167 mmol) in THF (1 mL) is
added and the reaction mixture stirred for 18 h at RT.
Using Steps K and L of Route 2, the titled compound was prepared.

LC/MS: Ca3H24BrF3N204S: m/z 563 (M+1)

2-{2-[1 -Ethyl-3-(3-trifluoromethoxyphenyl)ureido]indan—5-y|su|fany|}-2-
methylpropionic acid
Compound 2.18 (Example 26)

Hoj)><s\[ E i}_”“
)

OCF;
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Schenme 6. To di met hyl t hi ocar bam c
aci d- S-[ 2-am noi ndan-5-yl) ester (2.0 g¢g; 8.46 mmol)

WO p0o@iig1738 (10 nl) is added ethyl formate (50 neQT/ERIN03/033090
the reaction heated at 555€ for 24 h. The reaction is
cool ed, the solvent renoved under reduced pressure,
and the crude oil purified by flash chronmat ography
(Si02) 20 eluting with an ethyl acet at e- met hanol

radi ent to afford 359
%p I 2418 (38 M i’ for3g’(e§>s w lte sol|d ) was prepared following

E%ﬁ@e%d Bgr%lgéﬂggﬁﬂﬂt@ggihlﬁ?%ggﬁ% @éoc?ﬁnéteml'tﬁ 8-

trlﬁummﬁpmowmenmquaaaﬁen dional aﬁluso'y pégarbanyldympde@pl%ﬁﬁh 454
ﬂ}rﬁ& t JPHF: bnﬂ_tﬁéatedgg’ g§®§ d é)trlﬂuoro
IOC rba C acCl rrr)?lamno ndn
(0}53)2&33@94 h?n&lYZirq:)v%/iE? Aﬂlslbhl}é_r?m_ fﬁldEeléétlcm_l)s dﬂ)ﬁﬂ"ﬂf adPadded
a a Sso I | I U al u num
to ST tioTS - BV BB B AN sy AR Ry RRBI e iy
byl érs@érl(v}>07f7<q'1 02212 HrmJ F‘Fﬁ Tl@la% hfl). is cooled to 0 C,

guench 0 he sol vent renoved under

redd&MSprQasféuFé\leﬁe m/ééﬁadM"ﬂé di ssolved in MeOH WO

2004/ 037778 PCT/ US2003/ 033090 56 (4 nL), to which is

added Cs2CO3 (0.304 g; 0.93 nmol ), tent-butyl 2-
2-[2-[(3v¢i-BivbethylaaticofHen$ -4 -miethylurgRiofinadn-5-visudfaNgBt24 (2. 0

%t;h %%.8 nmol| The reaction mxture is stirred for 18
MENYIRRRPIPY under reduced pressure and the residue
coapbind oned (BrhmprRABt CAc and H2O. The | ayers are

separated, the 5 agueous phase extracted with Et OAc,

t he organi c extrasts conbi ned, washed wth brine,

dri ed over Na , filtered and evapor at ed under

reduced press . The crude residue is purified by
H% metogr aphy (Si02) eluting with a

\gradient to afford 0.186 g (20% of

2-nmet hyl - 2- (2- net hyl am noi ndan- 5-yl sul f anyl ) propi oni c

acid tent-butyl ester as an oil. 10 LC MS: C1l8H27NO2S:
A.Dimehdithibtdbakieaed @(Zf&&v(amnamdaﬁﬁs/wf)agtez st eps

white soll d) was pr eﬁar ed Tollown Rout e

L arkfhoms 0, &pidimpiiylthiocaibenie ae %ﬁm@mn 5-yl) estor (2.0
g; 'SR WA B o168 R ) TELRULA TP RIMAIAY (BREY 8RdkSe reaction

heated at 55 °C for 24 h. The reaction is cooled, the solvent removed under

ethgz(yanlllne

reduced pressure, and the crude oil purified by flash chromatography (SiO,)

eluting with an ethyl acetate-methanol gradient to afford 0.77 g (35%) of

dimethylthiocarbamic acid-S-(2-formylaminoindan-5-yl)ester as a white solid.
LC/MS: C43H1sN202: m/z 264 (M+1)

B. 2-Methyl-2-(2-methylaminoindan-5-yiIsulfanyl)-propionic acid tert-butyl ester.

Scheme 6. To dimethylthiocarbamic acid S-(2-formylaminoindan-5-
yl)ester (0.772 g; 2.9 mmol) in THF (9 mL) under N, is added a solution of 1.0 M
lithium aluminum hydride (9 mL) at 0 °C. The reaction is warmed to RT then
stirred at reflux for 24 h. The reaction is cooled to 0 °C, quenched with H,0, and

the solvent removed under reduced pressure. The residue is dissolved in MeOH
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15 L MS: C23H29N303S: mlz 428 (MH1)

2-{2-[1-(3-Cycl opentyl propyl )-3-(4-trifluoronethoxyphe
wogiorosBrgio] i ndan-5- yl sul fanyl } - 2- net hyl pr opi BEI/TS20038/033090

Compound 2. 20 (Exanple 28) 560CCF3 OO Ho S1 ~-NH N

20 Conpound 2.20 (39 ng; 49%for 2 steps; white solid)

was prepared following Route 2 by replacing acetyl

chloride with 3- cycl opentyl propi onyl chloride. LC M5

C29H35F3N204S: 2@ 1%] .25
(4znlf)thwh|chdaﬁd@e<y95109e yP48ep &) mmehntest-Hutyl 2+ anyl}

org R A R RRR Bk S o ARRC RENaBH! 6 PG e

redctConmodure i€ stiteq for3 8nfy;the sembved anderapdycachpressyrs ad) the
S _prepare fIIo' Ro 2 -and_Conpo
reb B BeNpnan cePred A aa R VPV grpdisiafiines
aq‘hebus fohuss @meédt@dy\mheﬁtyjAd #Rcorganicexiacts ¢ardisingl, washed
| Ssocyanat e M5: C28H36N203S: niz 481 (Mmrl
with 'Wé@%ﬂ”—eﬁ O{V§r [\|§2§Q4’rf@tefﬁq angd ﬁY@RQSﬁ‘i‘?Qr}mdﬁf ie%zeq%nre?we-
TrQ-P&dJH ff‘é‘aéue?/ IsS;SU gf@?%%}ofzmsﬂr&x%rﬁﬁto@ré}ﬁiﬂsi@)%rﬁ’r%ﬁh a
CHgCIZ-MeOH gradlent to afford 0.186 g (20%) of 2-methyl-2-(2-
methylaminoindan-5-ylsulfanyl)propionic acid tert-butyl ester as an oil.
LC/MS: C18H27N02SZ m/z 321 (M+1)

Compound 2.19 (44 mg; 65% for 2 steps; white solid) was prepared following
Route 2 and Steps L and M by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-dimethylaminophenyl isocyanate.

LC/MS: Ca3H29N303S: m/z 428 (M+1)

2-{2-[1-(3-Cyclopentylpropyl)-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}-2-methylpropionic acid

Compound 2.20 (Example 28)
OCF,4

Ho/U><S\[ ;O (:?_NH

Compound 2.20 (39 mg; 49% for 2 steps; white solid) was prepared following
Route 2 by replacing acetyl chloride with 3-cyclopentylpropionyl chloride.
LC/MS: CogH35F3N204S: m/z 565 (M+1)

2-[2-(3-Indan-5-yl-1-pentylureido)indan-5-ylsulfanyl}-2-methylpropionic acid
Compound 2.21 (Example 29)
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OO HOS\ I-NH N Conpound 2.22 (5.0 ng; 12%for 2

steps; white solid) was prepared following Route 2
war@4osrpound 2. 3 by replacing 4-trifl uoronet hBRypREN3/033090

i socyanate 15 with 4-nethyl-3-nitrophenyl isocyanate.

LC M5: C26H33N3G6S: mfz 500 (M+l) 2- Met hyl

-2-{2-[ 1-napht hal en-1

yl met hyl -3-(4-trilfuoronmet hoxyphenyl)-ureido]indan- 20

5-yl sul fanyl } - praopi oni ¢ acid Conmpound 3.4 (Exanple 31)

WO 2004/ 03777 / US2003/ 033090 58 OCF3 O O\ HOS

\ol-NH N d 3.4 (2.9 ng; 4% for 2 steps; white

HOSJ§<LS as prdpared followng Route 3 by replacing

p @ a-Nwi t h 1- napht hal dehyde. 5 L ME:
C32H29F3N204S: mlz 595 (Mrl)
2-{2-[3-(4-Met hoxyphenyl)-1-pro
pyl ur ei do] i Rdan-5-yl sul fanyl }-2-nmethyl propionic acid
Conpound 2.23 (Exanple 32) 10 CCH3 / \ O O\ - HCs
I-NH i N

Compound 2.21 (9.3 mg; 24% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.3 by replacing acetyl chloride with valeryl chloride and
4-trifluoromethoxyphenyl isocyanate with indanyl isocyanate.

LC/MS: CogH3sN203S: m/z 481 (M+1)

2-Methyl-2-{2-[3-(4-methyl-3-nitrophenyl)-1-pentylureido]indan-5-ylsulfanyl}
propionic acid
Compound 2.22 (Example 30)

O,

o N
Q,
RO

Compound 2.22 (5.0 mg; 12% for 2 steps; white solid) was prepared following
Route 2 and compound 2.3 by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-methyl-3-nitrophenyl isocyanate.

LC/MS: C2sH33N305S: m/z 500 (M+1)

2-Methyl-2-{2-[1-naphthalen-1ylmethyl-3-(4-trilfuoromethoxyphenyl)-ureidolindan-
5-ylsulfanyl}-propionic acid
Compound 3.4 (Example 31)
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Compound 2.23 (21 ng; 64%for 2 steps; white solid)
was prepared following Route 2 and Conpound 2. 14 by
w0 epuasiimg 4-trifl uoromet hoxyphenyl i socyanat ePCIL/BS203/683090
4- met hoxyphenyl isocyanate38LC/ Ms: C24H27F3N204S:. m z
443 (M+1)
2-{2-[3-(3,5-D net hyl phenyl ) -1- propyl urei do] i ndan-5-yl
sul fanyl }-2-net hyl propi onic acid 20 Conpound 2. 24
(Example 33) O (SCF HOS I ~-NH N WD 2004/037778
PCT/ US2003/ 033090 ° 59 Conpound 2.24 (19 ng; 57%for 2

st eps; white solid) was prepared followi ng Route 2
dsCo oun& 4 by repl acing
HoZ t hoxyphenyl isocyanate with
3, 5-diret’hylphenyl isocyanate. LC/ Ms: C25H32N203S: niz
441 (Mt1)
2-{2-11-( hoxyet hyl )-3-(4-trifl uoromethyl sul fanylp
henyl )urei i ndan-5- vyl sul fanyl }-2-nethyl propionic

acid Conpound 2.25 (Exanple 34) SCF3 O O HOKS i
~- NH d 7. : 16% f 2 st Qi ,
CHBROUI A4 A0S BI%h b T RoiPR™3 IR S UBhylema abasef oloving
lzasi [ ' tyl chloride.
R e e bty
- 2- {L&/MB: SrsepapF sM2Q48: Mz 6P8dMdrhet hyl phenyl ) ur ei do] i nda
n-5-yl sul fanyl } -

2-{2-[3-(4-Methoxyphenyl)-1-propylureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.23 (Example 32)

OCH;
o
0
oD

Compound 2.23 (21 mg; 64% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.14 by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-methoxyphenyl isocyanate.

LC/MS: CosHo7F3N204S: m/z 443 (M+1)

2-{2-[3-(3,5-Dimethylphenyl)-1-propylureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.24 (Example 33)

Hoj)><s\©:>7:>\—NH
3



propi oni c acid Conmpound 2.26 (Exanple 35) CF3 OO
HOS | ~-NH N 20 Conpound 2.26 (20 ng; 56% for 2
wer@ps37Tehi te solid) was prepared follow ng ReCt/@s®03/033090
and Conpound 2.14 by repl aébng
4-trifluoronet hoxyphenyl isocyanate wth
4-trifluoronethyl phenyl isocyanate. LC/ MS:
C24H27F3N203S2: ni z 481 (M+1l) WD 2004/037778
PCT/ US2003/ 033090
Compeyng, 224 (19.mq;- Q72f/o ior42 stepsi Wi rlid) wasrerared fellying

RORD OB 46 2 P B ARG oyanate

with 3 SHlimedyiptiergbisooyarhte. 27 (10 ng; 26% for 2 steps;

giyl 2%%#?%@669%0' I(ﬁo%gw B&ute 2 and Conpound 2.0

5 trifluoronmethyl butyryl chloride. LC MS:
C25H26F6N204S; nl z

2o e Wmvap%fﬂ?mﬂﬂp@@mwlsuImugnanwauaadqq lingan5s- y
yIduithl B b tR1prBBoR &j@Pi oni ¢ aci d

Compound 2.25 (Example 34)
SCF3

O>—NH
N
fo
10
Compound 2.25 (7.0 mg; 16% for 2 steps; oil) was prepared following Route 2
and Compound 2.2 by replacing acetyl chloride with methoxyacetyl chloride.
LC/MS: Ca4H27F3N204S,: m/z 529 (M+1)

15  2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethylphenyl)ureidolindan-5-ylsulfanyl}-
propionic acid

Compound 2.26 (Example 35)
CFq

HO&S\[ :C ZE‘NH

20 Compound 2.26 (20 mg; 56% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.14 by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-trifluoromethylphenyl isocyanate.

LC/MS: Cp4H27F3N203S,: m/z 481 (M+1)
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Compound 2.28 (Exanple 37) 00/ \ HOS ~~-NHN 15

Conmpound 2.28 (38 ng; 56%for 2 steps; oil) was
w@e@pasEads f ol | o ng Route 2 and Conmpound 2.0 BYT/US2003/033090

repl acing acetyl chloride wth cycl opentyl propi onyl

chloride and 4-trifluoronethoxyphenyl isocyanate with

phenyl isocyanate. 20 LC/ Ms: C28H36N203S: nfz 481

(Mr1)

6- [ 1-[5-(1- xy- 1- met hyl et hyl sul f anyl )j ndan-2-y].]-3
2 Sieki2oa Gy oLy s iRl o henaligiblindan-5-
w%ﬁﬁgﬁ@g@gw&ia. 29 (Exanple 38) WO 2004/037778

PCT/ US2003/033090 61 / \ OO0\ HOS |1 N NH H3CO2C
Caroppaishd.27. 1Bxamplendf) 38% for 2 steps; white solid)

was prepared fol bggM ng Route 2 and Conpound 2.4 by

repl aci ng acet chloride wth 5-chlorocarbonyl- 5

pent anoi ¢ agi thyl ester. LC Ms: C30H40N205S: niz
HO s 2- hyl -2-[2-(3-naphthal en-2-yl -1
- pent ™40) i ndan-5-yl sul fanyl ] propi oni c acid

Conpound 2. 30 (Exanple 39) 10 0 O\\ HOS I-NH N

FaC

Compound 2.27 (10 mg; 26% for 2 steps; oil) was prepared following Route 2
and Compound 2.0 by replacing acetyl chloride with trifluoromethylbutyryl
chloride. |

LC/MS: Ca5H26FsN204S: m/z 564 (M+1)

2-{2-[1-(3-Cyclopentylpropyl)-3-phenylureido]indan-5-ylsulfanyi}-2-
methylpropionic acid
Compound 2.28 (Example 37)

HO&S(;C ZVQ

Compound 2.28 (38 mg; 56% for 2 steps; oil) was prepared following Route 2
and Compound 2.0 by replacing acetyl chloride with cyclopentylpropionyl chloride
and 4-trifluoromethoxyphenyl isocyanate with phenyl isocyanate.

LC/MS: C2sH3sN203S: m/z 481 (M+1)

6-[1-[5-(1-Carboxy-1-methylethylsulfanyl)indan-2-yl]-3-(4-isopropylphenyl)-
ureidolhexanoic acid methyl ester
Compound 2.29 (Example 38)
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Compound 2.30 (15 ng; 39% for 2 steps; white solid)
was prepared following Route 2 and Conpound 2.3 by
WO epkasgiimgy 4-trifl uorot hi onet hoxyphenyl i socyaPel/@S200%5033090
wi th 2-napht hyl isocyanate61LC/ M5: C29H34N203S: ni z
491 (M+1)
2-{2-[1-Cycl ohexyl net hyl - 3-(4-trifl uoromet hoxyphenyl )u
rei do] i ndan-5-yl sul fanyl]- 2-nethyl propionic acid 20
Compound 2. 31 (Exanple 40) WO 2004/ 037778
PCT/ US2003/ 0330 62 OCCF3 / \ 00 - HOS Il ~--NH
\r~N Conpound 31 (15 ng; 25%for 2 steps; white
gol i d) was pr red followng Route 2 and Conpound
no2~Pshysrepl aeimng acetyl chloride with cycl ohexyl acetyl
5 chiloplgs™N Lo Ms: C28H33F3N204S: m z 551 (Mrl)
2-{2-[1-1soputyl-3-(4-trifluoronethoxyphenyl)ureido]in
dan- 5-yl sul panyl }-2- net hyl propionic acid i o Conpound
3.5 (Exanplg 41) OCF3 / \ 00 - HOSI-NH 1 No 15
Conpound,c3,c5 (10 ng; 12% for 2 steps; oil) was
prepared foll owing Route 3 and
Compound 2.29 (12 mg; 38% for 2 steps; white solid) was prepared following

Route 2 and Compound 2.4 by replacing acetyl chloride with 5-chlorocarbonyl-
pentanoic acid methyl ester.
LC/MS: C30H40N20sS: m/z 541 (M+1)

2-Methyl-2-[2-(3-naphthalen-2-yl-1-pentylureido)indan-5-ylsulfanyl]propionic acid
Compound 2.30 (Example 39)

Ho&sm%—

§

Compound 2.30 (15 mg; 39% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.3 by replacing 4-trifluorothiomethoxyphenyl isocyanate
with 2-naphthyl isocyanate. ‘

LC/MS: C29H34N203S: m/z 491 (M+1)

2-{2-[1-Cyclohexylmethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-yisulfanyl]-
2-methylpropionic acid
Compound 2.31 (Example 40)
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Conmpound 3.0 by replacing pent-5-enal with
2- et hyl propi onal dehyde. LC Ms: C25H29F3N204S: mlz 511
W@ Mo1N37778 PCT/US2003/033090
2-{2-[3-(3, 4-Di chl orophenylé6}- 1- hept yl ur ei do] i ndan- 5-yl
sul fanyl }-2- net hyl propi onic 20 acid Conpound 2. 32
(Exanple 42) G C / \ 0O\ - HOS\ \ I-NHI N WO
2004/ 037778 PCT/ US2003/ 033090 63 Conpound 2.32 (6.7
ng; 12%for 2 st%@ oil) was prepared follow ng Route
2 and Conpound D by replacing acetyl chloride with
hept anoyl chI s de and 4- trifluoronethoxyphenyl
iog 5 ate 3, 4-di chl orophenyl isocyanate. LC M5

“° . mz 538 (Mrl) 5 2-{2-[1-(2-Dim ethyl

am noe ') 73-(4-trifluoromethyl sul fanyl phenyl ) urei do]
i ndan- 5- ul fanyl } - 2- met hyl pr opi oni ¢ aci d Conpound
2.33 (Exaptfe 43) SCF3 OO0 HOS ~-NH ID N 10

Compound 2.33 (1.9 ; 4% for 2 steps; oil) was
Cmp@mcba 3l d1d 619 7§ 7R rt%stgp&wmltm‘rlﬁémé pepangg following

RJLﬁ? '2%4(9“&%8&%& 2y Fép%l?% L8t SRR Rith RPc1BhE cetyl

chloride.
LC/MS: CoghH3z3F3N204S: m/z 551 (M+1)

2-{2-[1-Isobutyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 3.5 (Example 41)

Ho/u><S z>\‘_"'”
s

Compound 3.5 (10 mg; 12% for 2 steps; oil) was prepared following Route 3 and
Compound 3.0 by replacing pent-5-enal with 2-methylpropionaldehyde.
LC/MS: CasH9F3N204S: m/z 511 (M+1)

2-{2-[3-(3,4-Dichlorophenyl)-1-heptylureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.32 (Example 42)

Cl Cl

HO)J><S\[ I> z>\‘_"““
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and 4-trifluoronet hoxyphenyl isocyanate wth

4-trifluoronethylthiophenyl 1s isocyanate. LC Ms:
WE2BHBIFAIN303S2: nfz 542 (MH1) PCT/US2003/033090

2-{2-[3-(3-Chlorophenyl) - 16beptyl urei do]i ndan-5-yl sul f

anyl }-2-nmethyl propionic acid Conmpound 2.34 (Exanple

44) C Oo HOS | N NH 20 Conpound 2.34 (7.4 ny;

14% for 2 steps; V\/nite solid) was prepared follow ng

Route 2 and Conpou 2.32 and 4-trifl uorom;t hoxy hent;é2

Corapeynthate @ik wgsﬂ%ﬁpb?&&%wl) VaDRIRRRARR! liging Rol
ar?&og%gg@ %30;657 Mé%ﬁpéﬂon@wiﬂ%y&anoyl chiloride and 4-
triﬂuc{ran'[eihoxefphgmyl $sqcyanatief withod drdichiosopprByhisgeasiatinv] i nda

) SR L L
235(10rrg 1.3%for 2 steps; white solid) was
df 2 d
% E?réﬁféc?e’ﬁ@eﬂ%é'ﬁ?nvlm nqwﬁgu(tﬂﬁamargwfhp@fgeywm?ﬂw)qrs'd@i'n%n 5-
yléﬁlﬁhgg%?ﬁ%&wgaeﬁ&ag&@xyl ate. LG/ MS: C29H35F3N204S:

Compoand 2.33r dﬁyamale(/kg)t ri fluoronet hoxyphenyl) urei do}-5,
6, 7, 8- tetrahydronapht hal en-2-yl sul fanyl } propi oni acid

SCF,

HO

Lot
4
/

Compound 2.33 (1.9 mg; 4% for 2 steps; oil) was prepared following Route 2 and
Compound 2.2 by replacing acetyl chloride with dimethylamino acetyl chloride
and 4-trifluoromethoxyphenyl isocyanate with 4-trifluoromethylthiophenyl
isocyanate. LC/MS: CosH3pF3N3O3S2: m/z 542 (M+1)

2-{2-[3-(3-Chlorophenyl)-1-heptylureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.34 (Example 44)

Cl

H0J><S\|: ;O IC}_NH

Compound 2.34 (7.4 mg; 14% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.32 and 4-trifluoromethoxyphenyl isocyanate with 3-

chlorophenyl isocyanate.
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15 Conpound 1.4 (Exanple 46) O OCCF3 HONO HH

Conmpound 1.4 (53 ng; 25%for 2 steps; oil) was
w@e@pasEads f ol | o ng Route 1 and 20 Conpound 1PQI/iD$2003/033090

repl acing acetyl chloride wtth propionyl chloride.

LC MS: C25H29F3N204S: mlz 511 (M+l) The foll ow ng two

conpounds can be prepared followi ng Schenes 10 and 4,

Steps 1, J and K of Route 1, substituting reagents and

adJUStbﬁg reaction_ 25 condltlons as needed: WO
20041@Y157 £ PeEINIS /e P984+ 185 2- {6-[ 1- Et hy!
-3-(4-trifluoronmethoxyphenyl)ureido]-3-nmethoxy-5,6,7,8

- tetrahydronapht hal e- 2-yl sul fanyl } - 2- net hyl propi oni c
1-§2{ tHepObBpdritludrotetiExapbery pridsliman-®ylsufanyloCF3 H

und 1.5 (9.8 ng; oil) can be prepared foll ow ng
Cygngq&garfcagtﬂoé%’écﬁf%d\], and K and Schenes 4 and 10. 10
Cairipbiviti 0330 (Mxampfd3sD): S 7.45-7.48 (d, 2H),
7.15-7.18 (m BH%i%F 6.71 (s, 1 H, 4.43-4.79 (m 1 H),

3.75 (s 3H), ’3.45 (m 2H), 2.88-3.08 (m 4H),
1,99- osmé@;, 1.38 (s, 6H), 1.25-1.52 (t, 3H)

S 05S: mz 527 (M+1) 15 Route 4 O HOO
HQ% @os

Compound 2.35 (1.0 mg; 1.3% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.32 by replacing tert-butyl 2-bromoisobutyrate with
ethyl 1-bromocyclobutanecarboxylate.

LC/MS: CagH35F3N204S: m/z 565 (M+1)

2-Methyl-2-{7-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}propionic acid
Compound 1.4 (Example 46)

OCF,

Compound 1.4 (63 mg; 25% for 2 steps; oil) was prepared following Route 1 and
Compound 1.0 by replacing acetyl chloride with propionyl chloride.
LC/MS: CasH29F3N204S: m/z 511 (M+1)

The following two compounds can be prepared following Schemes 10 and 4,
Steps I, J and K of Route 1, substituting reagents and adjusting reaction

conditions as needed:
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Nl Il ~N H 2-{6-[1-Ethyl

-3-(4-trifluoronmethoxyphenyl)ureido]-5,6,7,8-tetrahydr
wonapls1ias en- 2- yl oxy}- 2- met hyl propi oni ¢ aci d. PCDTROFIEB3090

4.0 (Exanple 48) 20 A 65

N- ( 6- Met hoxy- 1, 2, 3, 4-t etrahydr onapht hal en- 2-yl )acet am

de. Schene 7. To a stirred suspension of

6- met hoxy-1, 2, 3, 4- tetrahydronapht hal en-2-yl am ne

(2.54 g; 14.3 nmmol) in CH2C 2 (20 nL) is added DI EA

{%CB & and the reaction mxture was cooled to 0 C
EtEihyeer(4tiiftuorernethpxyshenylunerdal-Grinsitlodxysd.8ddéd

i on. | Jyonwed to warmto
toGRRIE R Mol S fer o R BRI P TRT L e
Campaured! bi t(ExarplE 27) washed with H2O, dried over

Na2SH4, filtered and the sol vent renoved under reduced
%sure to provide a crude solid. Purification by
HO

3 ma I:3(Si02) eluting with
hexg%i@%& rds 1.57 g (50% of
nmet ho 2 3,4 30
t et rahydr onapht hal en- 2-yl )acetam de as a white solid.
CYFRAGAH B8 B GFy HSPBOT308 P cifind Rl 1 LB Zna
an?—?‘qcﬁ‘rdrb/eﬁh @ayidﬂ,oé 3, 4-tetrahydronapht hal en- 2-yl )acet am
S 7. T
5 1 evr@wéﬁemé’@Pﬁﬁﬁe”skﬁgﬁéﬁd‘aﬁ %“?g# (7 31671
(s, %4|403“ﬁ4.09§2(§46r% g&l@ 78, 3H)°%C&8fg 8853 @égﬁdm),

sol U tribromde ('36 W sé
1.99-20:3 (m,z8Hh), 1188 (sebld),i o511 &Rper3t)ur e betvveen -50 to

-60 e bon is allowed to warm
#%’M}%dﬁgfﬁ%gkqﬁ%&%omwwﬁ eaction is cooled to
O C, quenched with satd NaHCO3 and stirred for 30 mn
RalteBT. The 1o mixture is extracted with CHC 2 (2X),
the extracts conbined, dried over Na2SO4, filtered
and evaporated under reduced pressure to provide a

d,ov\,h OCyas purified by flash
02) eluting with a CH2Cl 2- MeCH

2-{6-[1-Ethyl-3- (4 trlfluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-z-
yloxy}-2-methylpropionic acid. Compound 4.0 (Example 48)

A. N-(6-Methoxy-1,2,3,4-tetrahydronaphthalen-2-yl)acetamide.
Scheme 7. To a stirred suspension of 6-methoxy-1,2,3,4-

tetrahydronaphthalen-2-ylamine (2.54 g; 14.3 mmol) in CH2Cl> (20 mL) is added
DIEA (3.4 mL) and the reaction mixture was cooled to 0 °C. Acetyl chloride (1.22

mL; 17.1 mmol) is added dropwise at 0 °C and the reaction is allowed to warm to

RT and stirred for 18 h. The reaction mixture was diluted with CHCl,, washed
with H,0, dried over Na,SOy, filtered and the solvent removed under reduced
pressure to provide a crude solid. Purification by flash chromatography (SiO-)
eluting with hexanes-EtOAc affords 1.57 g (60%) of N-(6-methoxy-1,2,3,4-

tetrahydronaphthalen-2-yl)acetamide as a white solid.
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gradient to afford 1.13 g (76% of
N- (6- hydroxy-1, 2, 3, 4-t et rahydr onapht hal en- 2-
wQ@ kQoaoa17asri de as a .beige solid. 15 LC MS: Cl2rOBNE®03/033090
mz 206 (M+l) C. 2-(6-Acetybanmi no-5 6 7
8-t et rahydr onapht hal en- 2- yl oxy) - 2- net hyl pr opi oni c
acid tert-butyl ester. Schenme 7. To a suspension of
N- (6- hydroxy-1,2,3,4 20

tetra dr onapht hal en- 2- yI etamde (0.439 g; 2.1
Wna‘» Sak g ser "*?Z?%g('eéaﬁ)ed Cs2CO8 (1.7 8 5.2

mml) and tert-butyl 2-bronoisobutyrate (2.1 nL; 9.4

B.MNA6L 1.3 AXB Il BhaAsHih S e wl%de"térﬁﬁjeat 100 C

T TEa0] 0 diluted with
O&‘bﬁﬁe%ezegovaeﬁ ﬁg% b?an mgrl éé! dver‘4 Na2SM4,
tefralhyobombhtlaaidntzqysl)amttamnde (rI éﬁ’tggédz umadel) i 6&@65({70 mL)

OE{?%? gﬁ bhf%?&/eég? ﬁﬁHt}: ?n éntarpwae_&f ) 2a(3%ur )fl ed

drB@N@@Q@ iR tlﬁrr@abﬁtm tehﬁ)e@étﬁﬁé BetWezh -80(6960 °©f The

2- (6-acetyl am no- 8-t et rahydr onapht hal en-

gefatifoys Py spengiom | ﬁioa\@ddﬁuw;arabho 1 gpg Sﬁufqrﬁoe@t%ﬁ%r%@tlon
s Ehapa 3 0L e eyt Ry o BrifSfrodol i T, he
miktuie is Extedsted Qith(CHd;Cla(25), the. ssdraztst®nibined, H;rjed over NaySOy,
fi llz,qjgdl ér%d;%gzipo:;’rgte{ﬂ‘mdfr m'_gmf%é)ie?éxre éq_@dvi&edf% c Léde gcgﬁ)n%hilch
wéeg@r onm‘t a sve;)) elu@\@w&ﬁ/aosmzm&MeOH

/ USZOOS/ 033090 % conpound wa

oragiept o aftprd J- 1%%(%@%@5@#%1@“31%1, S ée’@h:yls*émraph”ba'en -2-

yl)%'&gta'ﬁleé a@oéJBéi dsoffgbstituting reagents and adjusting
reaction cond ?I ons as needed: 5 Conpound 4.0 (0.0168

g; Z@IME‘OICQH&f\@vsm/DQDfﬁ (M&d) prepared foll owi ng Route

I and Conpound 1.0. LC Ms: C24H27F3N205: m z 481( M+l)
C 2 2{(6-Acktylantires-6.6018xbtraineingridphithalen+2yyloxy)el-dethdpmopionic
acid kakbuiyl efler, 8-

Scheme 7. To a suspension of N-(6-hydroxy-1,2,3,4~
tetrahydronaphthalen-2-yl)acetamide (0.439 g; 2.1 mmol) in DMF (6 mL) is
added Cs,COj3 (1.7 g; 5.2 mmol) and tert-butyl 2-bromoisobutyrate (2.1 mL; 9.4
mmol) and the reaction mixture was stirred at 100 °C for 18 h. The reaction was
cooled to RT, diluted with EtOAc, washed with H,O, brine, dried over Na>SOs4,

filtered, and the solvent removed under reduced pressure to provide a crude oil,

which was purified by flash chromatography (SiO;) eluting with a hexanes-EtOAc
gradient to afford 0.51 g (69%) of 2-(6-acetylamino-5,6,7,8-tetrahydronaphthalen-
2-yloxy)-2-methylpropionic acid tert-butyl ester as an oil.

"H NMR (800 MHz, CDCls): & 6.89-6.92 (d, 1H), 6.58-6.65 (m, 2H), 5.85-
5.88 (m, 1H), 4.24-4.30 (m, 1H), 2.99-3.06 (dd, 1H), 2.76-2.86 (m, 2H), 2.51-2.59
(dd, 1H), 2.04 (s, 2H), 1.98-2.02 (m, 1H), 1.74-1.79 (m, 1H), 1.54 (s, 6H), 1.46 (s,
9H)

LC/MS: CoH29NO4: m/z 292 (M+1)
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t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢
wa@eood/03Tesrpound 1.6 (Exanple 49) 0 HO xS | O pA1/UBY083/083090

H Conpound 1.6 (10 ng; oilé) can be prepared by

replacing 4- trifluoromethoxyphenyl isocyanate with

4-tert-butyl phenyl isocyanate and using 15 Route 1,

steps I, J, and K and Schenes 4 and 10. LC ME:

C28H38N204S: m z 499 (M+1) 2-{6-[1-Ethyl
Thesfollgwing; qqr@mlg}%ﬁewﬁs ccgmple)[ed foilow[ng Schemes 3 and 4 and Steps |,

J &Y RgFmydut s e s 9ttt &9?&1’(@ afd adfusting reaction conditions as
t et rahydr onapht hal en-"2- yT'sul f anyl } - 2- et hyl pr opi oni c

nessied: 20 Conpound 1.7 (Exanple 50) 0 HOKS | Ol OCF3
F NN H Conpound 1.7 (16 ng; 30%after 2 steps; white

solid e d.fq) l.owing, Route 1 .
caRpowe 3T @Ri1BE 8 255 for 2 Rhb R e bipreirgd "Ry Royte 1
anl 86mpobAd 4ro. 2H), 7.25-7.28 (d, 1 H), 7.17- 25 7.20

(d, 2 6.92-6.95 (d, 1 H), 443 (m 1 H), 3.42-3.49

(m L ,Sié?z@Uz?ﬁﬁPﬂaOf(m/Z"f&EgM*@. 02-2.07 (m 2H), 1.45

(s, 6H), 1.25-1.31 (t, 3H) LC/ MS: C25H29F3N205S: i z

515 §M+1) WD 2004/ 037778 PCT/ US2003/ 033090 68
2-%6-{B4-tereBulyipreny ! ethiuraigiobdemeibryy¥eh¥18r ur ei do] - 3- ch

tetrgﬁfdo{ﬁi}g‘?%ﬂS%Ff%X'FEE@'E@}ﬁ'EEﬁt?%RSﬂPiQ'EQ Agd hyl pr opi oni ¢
C@gxbdundhlmo(lﬂxémbléwﬁxanpl e 51)

O8O
) H

Compound 1.6 (10 mg; oil) can be prepared by replacing 4-
trifluoromethoxyphenyl isocyanate with 4-tert-butylphenyl isocyanate and using
Route 1, steps |, J, and K and Schemes 4 and 10.

LC/MS: CasH3sN204S: m/z 499 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.7 (Example 50)

o}

S OCF3

O
J

Compound 1.7 (16 mg; 30% after 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.

"H NMR (300 MHz, CDCls): & 7.46-7.51 (m, 2H), 7.25-7.28 (d, 1H), 7.17-
7.20 (d, 2H), 6.92-6.95 (d, 1H), 4.43 (m, 1H), 3.42-3.49 (m, 2H), 2.90-3.11 (m,
4H), 2.02-2.07 (m, 2H), 1.45 (s, 6H), 1.25-1.31 (t, 3H)

LC/MS: CasH29F3N205S: m/z 515 (M+1)
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O HSI1 01 :yOCF3 C N 5 H Compound 1.8 (15 nmy;
22% after 2 steps; white solid) can be prepared

wo odososi7mgy Route 1, steps |, J, and K and Sche@®ES2003/033090
and 10. LC/ Ms: C25H29F3N20%&: nfz 532 (M+l) io
2-{6-[1-Ethyl-3-(4-trifluoromet hoxyphenyl)ureido]-3-br
ono-5, 6, 7, 8-
tetrahydronapht hal en- 2 yI suI fanyl }- 2 rret hyI propi oni ¢

npo un [ _j OCF3 Br
2 J ke A RO mel o8 Bh gy Nt B1ohra Beb L 8o 6

- te 1, steps I,
‘eﬁ?'"%%énﬁﬁ'z‘n%%g?@ﬁéﬁ P00 i

Capopghd 153 (Example 88) (m 3H), 7.36 (s, 1 H), 7.15-7.18
(d, 2H), 4.41-4.79 (m 1H), 3.40-3.47 (m 2H),
2.90-3.07 (m 4H), 2.01-2.03 (m 2H), 1.45 (s, 6H),
1924-1.29 (t, 3H) LG Ms: C25H29F3N2058 mz 576 (M)

Ho’zgyé Etohy 8<T&- t ri f | uor onet h oxyphenyl
)urg;@@ , 6,7, 8-

t et rahydr onapht haI en 2- yI sul fanyl }-2- et hyl propi oni c

C%Bﬁg@%@@@}%ﬁg O%f?f?%%g%%%t@solﬁ)gaw B prdp¥fRd following

Route 1, steps |, J, and K and Schemes 4 and 10.
LC/MS: CosH29F3N2O5S: m/z 532 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.9 (Example 52)

“°)><m SO

Compound 1.9 (55 mg; 43% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.

'H NMR (300 MHz, CDCls): § 7.45-7.48 (m, 3H), 7.36 (s, 1H), 7.15-7.18
(d, 2H), 4.41-4.79 (m, 1H), 3.40-3.47 (m, 2H), 2.90-3.07 (m, 4H), 2.01-2.03 (m,
2H), 1.45 (s, 6H), 1.24-1.29 (t, 3H)

LC/MS: CasH2gF3N205S: m/z 576 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.10 (Example 53)

o otto
H
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69 Conpound 1.10 (73 ng; 26%for 2 steps; white solid)
can be prepared followng Route 1, steps I, J, and K
w@pa488i1esres 4 and 10. 1H NMR (300 MHz, CDCl 3)PCBUS2003/033090
7.45-7.48 (m 2H), 7.22 (s691 H), 7.15-7.18 (d, 2H),
7.02 (s, 1 H, 4.41-4.79 (m 1 H), 3.40-3.47 (m 2H),
2.85-3.03 (m 4H), 5 2.39 (s, 3H), 2.01-2.03 (m 2H),
1 41 (s, 6H) 1 24-1.29 (t, 3H) LC Ms: C25H29F3N205S:
mz 511 {6
Comgpeund {; 0 @it ﬁ»%ifgﬂ iéﬁm Uhitedpfidean PpIRTBPYRERIWING

Rt 16step8, J%H%ﬁﬁﬂ@%ﬁ@ﬁfe%ai%?ow sul fanyl } - 2- net hyl
propl onic acid io Conpound 1.11 (Exanple 54) 0 HOS O

| OCHNMRGA0 Mg, D GlsCanpaG4a (121} T22s, 16895 116+7.98

S spl, | 0 ut
a2 Gt 1Py P8 i P, BB o o 'sBrs Rt St
23@;!55 3@@026)1-263 m42H 14431 6 H)24712s7t SH)1l H),
2-7.18 15 '(__? S%Z ( I-Q §(43)3 48 (m
2H) , LCN@?%sfizg :(Nno Hyn/2§1d>éM21Q)5 (m 2H), 1.42 (s,
6H), 1.25-1.30 (t, 3H) LC Ms: C25H29F3N205S: nfz 580
(M) 2-{6-[1-Ethyl-3-(4-trifluoronmethoxyphenyl
2-}aalelcthy]-334 ptituoydmeih®xypidsnyPoreido]-3-trifluoromethoxy-5,6,7,8-

trahydr h L en- 2-V4 sul.fanyl}-2- hyl pr opi oni c
ol OB 2 s SR G B & 0 B’ YN
Cérapoand. 13. (EXahplS54my; 58% for 2 steps; white solid)
can be prepared follow ng

OCF;
RO,

Compound 1.11 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.

'H NMR (300 MHz, CDCls): & 7.45-7.48 (d, 2H), 7.37 (s, 1H), 7.12-7.18
(m, 3H), 4.44 (m, 1H), 3.43-3.48 (m, 2H), 2.97-3.21 (m, 4H), 2.03-2.05 (m, 2H),
1.42 (s, 6H), 1.25-1.30 (t, 3H)

LC/MS: CasH29F3N205S: m/z 580 (M+1)
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.12 (Example 55)

0
Ho s ° OCF;
= ”)NJL”O

Compound 1.12 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.



10

15

20

25

Route 1, steps I, J, and K and Schenes 4 and 10. WO
2004/ 037778 PCT/ US2003/033090 70 1H NWVR (300 MHz,
wW@DHokB}7776 7.45-7.48 (d, 2H), 7.29-7.38 (m 6HCT/USA83/033090
7.18 (d, 2H), 7.10 (s, 1 H79 4.46 (m 1 H), 3.44-3.49
(m 2H), 2.98-3.06 (m 4H), 2.04-2.06 (m 2H),
1.26-1.30 (t, 3H), 1.14 (s, 6H) LC Ms: C25H29F3N205S:
mz 573 (Mtl) 5 2-{6-[ 1-Et hyl
- 3- (;4- hydr oxyphenyl )urei do] -5, 6, 7, 8-t et rahydrona hal
o SET N CPLRITE. GORBEHy{ 5Tl i O LR Braeh 15-
2 . ' = Ot -
7B AL G YA A N S e o 2081208 (7 4
2.04-2:06 (my) 21 pi2eal 3046 i3tH)( Elanpl@Hp7) O HOS O / NH2
N) ~ Ut .
2- é‘c@ﬂsg%s%gk@a}%ﬂs Hl’{‘<§|7§|<’8§'9%ar bonyl -ami no)-5,6, 7,8
-t et rahydr o- napht hal en- 2-
| sul fanyl ]-2-methyl -propionic acid tert-butyl ester.
2B S RbP R g cops Adb et degnagsinalgn 2
ylsulfanyl}-2-methylpropionic acid (Example 56)

RO, O
) H

2-{6-[4-Aminophenyl)-1 -ethylureido]-5,6,7,8-tetrahydronaphthalen;2-ylsulfanyl}-2-
methylpropionic acid (Example 57)

garetice
) H

Route 5

2-[3-Chloro-6-(ethyl-p-tolyloxycarbonyl-amino)-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl]-2-methyl-propionic acid tert-butyl ester.
Compound 5.0 (Example 58)

O
P

To a mixture of 2-(3-chloro-6-ethy|amino-5,6,7,8-tetrahydro-naphthaIen—2—
ylsulfanyl)-2-methyl-propionic acid tert-butyl ester and borane complex (80 mg;
201 pmol), dissolved in CH2Cl, (2 mL), at 0°C is added p-tolyl chloroformate
(35uL; 241 pmol). The reaction was slowly warmed to RT and allowed to stir at
RT for 6 days. The solvent was removed under reduced pressure and the crude

residue was purified by flash chromatography (SiOz) eluting with a hexanes-
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To a m xture of
2-(3-chl oro- 6-et hyl am no-5, 6, 7, 8-t et r ahydr o- napht hal en

WO 20049808 f anyl ) - 2- met hyl - propi oni ¢ aci d tert - PCL/Y52003/033090
ester and borane conplex (80 ng; 201 nol), dissolved
in CH2CI 2 (2 nL), at OCis added p-tolyl chloroformate
(35L; 241 nol). The reaction was slowy warned to RT
and allowed to stir at 25 RT for 6 days The sol vent

=% gRdene SOl BER e Bt apriep&ysgroony:

in}-} A8t AA-2 |f98|ﬁ&nth| dtrt-
) T R EOMIGH Ehrst pcpon o

bL(tszlgaﬁercas @clear eihl or o- 6- (et hyl - p-t ol yl oxycar bonyl

am n r e f I y
ot hy P 0B K £ 0 4Rt o7 Ruc P 4ig8 . 1%, 2 45T
2|—1)Hzl‘ﬂ\132 63Qf, MHZ),Z@@@E‘QH) 8. @-@mmamm 36H)46 n285Km1.21-
40(m s 2H), 2.87-2.97 (m 4H), 2.33 (s, 3H),
1§1é@h§H®6 (m 2H), 1.39-1.46 (m 15H), 1.21- 1.31 (m
Conpound 5.0 (23 ng; 59% was prepared follow ng

HlRE O,

2P€I)ﬂ2 931|‘f8 14X @H) 2. 32k, BHﬁszﬁ (nﬁ%—HZSQISMM;%H)M 2284(&2 3H)

2 {d—fééM%rfb%'dzeﬂNOe%l B4 ALY car bonyl ) - et hyl - ani no]
-5,6,7,8-tetrahydro- 15
napht haI en-2-yl sul fanyl } - 2- net hyl - pr opi oni ¢ aci d.

2-@-@%@%@%-@4-@@-%%8@%%}90&)%l%rﬁhom'(s 1 8"1'ef dro-
ngpteipaier-ylslifaomw}+B3meRolHpeoionis wokt | Cornpagnd 5.1 (Example 59)
45chl orophenyl chloroformate for p-tolyl chlorofornate

@%dﬁ e Mof ute® 2. 20 1H NWR (300 MHz, CD3OD): 8
H 4.30 (m 1 H), 3.47 (m

Compound 5.1 (34 mg; 35% for 2 steps; white solid) was prepared following
Route 5, substituting 4-chlorophenyl chloroformate for p-tolyl chloroformate and
Step M of Route 2.

"H NMR (300 MHz, CD30D): § 7.11-7.39 (m, 6H), 4.30 (m, 1H), 3.47 (m,
2H), 2.91-3.15 (m, 4H), 2.06 (m, 2H), 1.45 (m, 6H), 1.28 (m, 3H)

LC/MS: Co3Has5ClaNO4S: m/z 482 (M+1)

2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl}-amino]-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid.
Compound 5.2 (Example 60)

OO
P
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2H), 2.91-3.15 (m 4H), 2.06 (m 2H), 1.45 (m 6H),
1.28 (m 3H) LO Ms: C23H25C12NOA4AS: nfz 482 (M+1l) 25
wQ@ 2408/ EThyl - (4-trifl uoromet hoxy- phenoxycar bonpdi/u820081a33090
]1-5,6,7, 8-tetrahydro- 72
napht hal en- 2-yl sul fanyl } - 2- met hyl - propi oni ¢ aci d.
Conpound 5.2 (Exanple 60) O F HOSI OI/OF / NOF
WO 2004/ 037778 PCT/ US2003/ 033090 72 Corrpound 5.2 can
be re pared foll ow ng Route_ 5, bs [ i ng
CETPBUR & Searhbs BesaGee Bearyed UBBINGR e dupBHLiRG vy
catB6hitlacRPi-@hiokGethy b@deyh-tnﬂmrbﬁfem g@ie%yﬁé‘ﬁeﬁo?%—twlwf
Route 2. 5 Alternatively, conpound 2 can be prepared
chigirgigrngte drsl e MPf Raséedure: A, Carbonic acid
1-chloro-ethyl ester 4-trifluoromethoxy-phenyl ester.
Schene 1. A solution of 1-chloroethyl chloroformte
Altdrn@ivedy, confifbumad.? can he@rdfar2d(ubthghe folieviag preckduse:0
C, trifluoronethoxyphenol (1.09 g; 6.0 mvl) o0 and
triethylamne were added, and the resulting solution

A\N@arM\ﬁ’flﬂﬁaldt@cHﬂEro-%@éstéﬁ hrnrm;bréméfﬁd&% -ghief Egr@saéﬁ i on
was quencne

wi t ogheme 1( A %Q'%@) of 1r-ﬁB'°€Qﬁ’be' w@b)r@fpgaﬁtecﬂe% gaEtZQ mmol)
&lm ) Wik ROl B! o °BT fri‘ﬁﬁoro‘}iﬁ Lty \ﬁ%ho’\ﬁz(%%ﬁ}]ﬁqﬂmol)

was rennved under uce press
arart triééhylarsinéueerecexidedr afd ddb n@suﬁlhgmlmlbn(wm wgmagdio RS.

A lbrg'%}ér% fo'éiali] btgie 1ga E%%é"’q‘fscq ?ﬂ%‘n‘% V@ﬁh%tow*%g}\ll HEOS and
eﬁrédtéd wite 'E‘?Oﬁbfwﬁmd@b]ewé cBfibifed6rganieah@naswerd WasHed

$400|\/HZ CDCl 3 S726 m 4 H, 6.49 (q, 1H),
wg[h v qrdbrlmdrleg over hiaSPs-and the solvent was removed under

)
R il SR A0 by Bt o
eluting with Hexane-EtOAc (10:1) to provide 1.54 g (90%) of carbonic acid 1-
chloro-ethyl ester 4-trifluoromethoxy-phenyl ester as a colorless oil.

'H NMR (400 MHz, CDCls): § 7.26 (m, 4 H), 6.49 (q, 1H), 1.91 (d, 3H)

B. Ethyl-(6-methoxy-1.2 3.4-tetrahydro-naphthalen-2-yl)-carbamic acid 4-

trifluoromethoxy-phenyl ester

Scheme 1. To a mixture of 6-methoxy-2-tetralone (950 mg; 5.39 mmol), 2
M of ethylamine in THF (5.4 mL; 10.78 mmol) and acetic acid (648 mg; 10.78
mmol) in CH2Cl, (5 mL) was added sodium triacetoxyborohydride ( 2.29 g; 10.78
mmol). The reaction mixture was stirred at RT for 3 h, then 1N solution of NaOH
was added, and extracted with ether (3 times). The combined organic extracts
were dried over Na>.SOy, and the solvent was removed under reduced pressure
to give a light-yellow oil. This oil was added to a solution of carbonic acid 1-
chloro-ethyl ester 4-trifluoromethoxy-phenyl ester (1.23g; 4.31 mmol) in toluene(8
mL), and the reaction mixture was stirred for 1 h at RT followed by 1 h at 90 °C.
The reaction was allowed to cool to RT, diluted with Et,O and washed with 1 N of

aqueous HCI and saturated NaHCOs. The organic extract was dried over
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Schenme 1. To a m xture of 6-nmethoxy-2-tetral one (950
nmyg; 5.39 mol), 2 Mof ethylamne in THE (5.4 ni;

wQa 004831l ) and acetic acid (648 ng; 10.78 np@I/PS1003/033090
CH2Cl 2 (5 nL) was added sodBum tri acet oxyborohydri de (
2.29 g; 10.78 mmol). The reaction m xture was stirred
at RT for 3 h, then 1 N solution of NaOH 25 was added,
and extract ed with ether (3 times). The conbined

i dri ed Na2SQ4, and th
NEisTG AR ik SPERRURAS [aTaeved TRt Sholraciagsel™e: d15ive a
cHrb8atogdt b 0o tﬂb'resniﬁbé ithid %aéaﬁenaeﬂﬁdxér@ -8Hs0l,\¢gbiven .08 g

carbonic acid 1- chloro-et ester

(4M)rqf16|thy<b1(@1mth@>5¢y1 @{éﬁgtetr@*mdé@ naphtpalen-2-yRicarhamic agid 4-

n mxture was stirred
tnﬁl@&r‘dﬁﬁ?‘&iy-;%ér}yoﬁﬁt% g% ﬁrecid@f 90 C. 30 The reaction
watH AMR\WED Nmz;mDCIt;)OSF??HOdiI Sutradd w)mgat(aoyancﬁ .71 (d, 1H),
washe ueous HC an at urat ed, NaHCOS.
6 8045 iR Gctled LS. S bUBe 1 20B4MoHH 7804 (.
214 34529 334033090 73 Na2SO4, and the sol vent was
renoved under reduced pressure. Flash chronatography

of tIHEMSGxldsFelNOR: m/24 HU(MHT) of hexane- CH2Cl 2 gave
1.05 g (48% of
ML

tnﬂborbme‘ilﬁtbwah&wlebteNNR (400 |VHZ coc 3) b 7.10-7. 30

H) , Sﬁf‘@g] ﬂn Alsqlblt,lorggfﬁhyls(’fs-rgﬁj’upxgj @Zg,(lnt.etrghygrp-r@pg@qalen-
2-&?13?8%@%ﬁ%4ﬁqﬂou0(é§/rﬁ)ﬂho%g%éeﬁwes?é'l')(Sde\ﬁg; 545 mmol) in
anyRyous( GGl (& M) Was, @icled tet 7817 act- 0 Apbolhtior of Borgin) - ¢
t”?ﬁ%g}@&%'gﬁég HL' f6'%'70 %%T(ﬁ} \;\]/8%( %dggc? Q%k/vl)?sbsg)n C§Fnr;])?er{%n of
thetddxdltiohﬁﬂimb_boﬁm’r r_hn&ur%. wad ellovedy tr wama e RTabaenched with
I PR R S Y
arRPﬂ%'qusMGe W CHz&rlf%d%ﬁl%%ﬁ?é&é@@rﬁhyﬂﬁi%ﬁeﬂaﬁ\e EtOAc (2.5:1)

tribrom de- was ad

tog 40,4 0 (7 6l Sbiié-firoid 2aHHe e nephtalsr By)-
cdtb &l &idarifl o8NS -MRHT LQeRTs SUARS 16

"H NMR (300 MHz, CDCl3): § 7.05-7.30 (m, 4 H), 6.90 (m, 1H), 7.41-7.60
(m, 2H), 5.05 (s, 1H), 4.30 (m, 1H), 3.41 (m, 2H), 2.90 (m, 4H), 1.99 (m, 2H),
1.31 (m, 3H)

LC/MS: C2oHa21FsNO4: m/z 396 (M+1)

D. Ethyl-(6-triisopropylsilanylsulfanyl-1,2.3.4-tetrahydro-naphthalen-2-vyl)-

carbamic acid 4-trifluoromethoxy-phenyl ester,

Scheme 1. A solution of ethyl-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-
2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (245.1 mg; 0.62 mmol) in
anhydrous CH>Cl» (3 mL) and THF (3 mL) was cooled to -30 °C, triethylamine
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MeOH (10 m-) and stirred for an additional 2 h. The
sol vents were evaporated, and the residue was

w@ooousEds by fl ash chromat ography w t h hexane- BCTI82003/033090

(2.5:1) to give 649.4 ng (¥5% of ethyl

- (6- hydroxy-1, 2, 3, 4-tetrahydr o- napht hal en-2-yl) 20
carbam c acid 4-trifluoronethoxy-phenyl ester as a
white solid. 1H NVWR (300 MHz, CDCI3): S 7.05-7.30 (m

(2&63 '[H_Aj g@ %)mf()lg]fn%btmié agﬁyefqlr}ﬂé (3863 uq_nb gél}_%mo?)ﬁﬁsre(sijcgéssively
ac(d@d 2['?99 resﬁﬂtl% rhisture Was sbirvB:at RAOHZ S H, 3NpfquéichedSfith
waehwnd(mtaciectwﬁh G 63 timag). sihe eerypbingd Drganic estracin were

w%élﬁlif\?%%ggr #} %y&%ﬁ%ﬁ)ﬂ Rlagtfbi; argctﬁe solant was rFmtov

urafer edédtuded(;ﬁehsiﬂeoﬂash &ramétdgfaplqhgfdhe Tasighée Imaihdmxaﬁ@-

E@%ssl gl bﬁed 30 ey oph) oLt Els THRBIB R7RE Poanse
ﬁ{dg gﬁcg rﬁs;t. hihe)silialhiunt Eeﬂzhw EUIG)WmV'\Q)I?were
2004/ 037778 / US2003/ 033090 74 (216 u 55 nmol )

adged tora ﬂOlUQfleaﬁ‘rﬂWmﬁ grnerated figm tr_msomomlape@wole(% uL, 0.58

mﬁtb‘f)é&fm{ﬁﬂﬁ @rﬂﬂgé 58}@@%%3 ﬁvg. 'tﬂ% sﬁhfﬁb%‘ﬁgﬁe% Jred

vazaumect tedce)iand rEﬂlijac(far tihmand cofitentetedunder edgeed pressure.

Flﬁéér oriasiianhy Bre Bt btneat 5 o Feididizot 8
375%91 bﬁetﬁ&e@fm r@pwémmnhynm 2 Bel-fe@‘éhgm wéagHthalen-2-
exane- yi el ded 301.6 ng (929

yli eaPREY@ acitid- Erl mprm%thexs( phrenyg eigr ag. %‘BJhtﬁﬁlﬂrP"gnd
oLy SR SBSRY RISERYSTEARR Al Vb B2 0B

mmol ) ‘were ol uene”s
21, I2LEB103106|C(W SllH)aBe)Bf(hQIZI-{)lQ.GZUIL;M (mp6H), Mm@d }1. 40 dnNagH)

(139 ...The resulting m xture was

(e} \)é%/ Fg&% %ﬁ E%%)&&H'éor 4 h, and

concentr at ed under reduced pressure. Flash

chr omat o?ra of the residue with hexane-Et OAc (10:1)
gagﬂ@dﬁm_ﬁ)m_mmﬂmoxvcarbonvl) aminol]-5,6,7.8-

tefiaAYdrohBithbled 2P R - SRt BB hic'actd farflbhigt 688y I

ITaprit lial €11=

Scheme 1. A solution of ethyl-(6-triisopropylsilanylsulfanyl-1,2,3,4-

tetrahydro-naphthalen-2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (260.0
mg; 0.46 mmol) and tert-butyl O-bromoisobutylrate (130 ulL, 0.69 mmol) in
anhydrous THF (2 mL) was cooled to 0 °C, a 1.0 M solution of TBAF (690 ulL,
0.69 mmol) was added, then the reaction was warmed to RT, stirred for 1 h, and
then diluted with water, extracted with Et,O (3 times). The combined organic
extracts were dried over Na;SOy, and the solvent removed under reduced
pressure. The crude residue was purified by flash chromatography eluting with
Hexane-EtOAc (7:1) to provide 229.2 mg (90%) of 2-{6-[ethyl-(4-trifluoromethoxy-
phenoxycarbonyl)-amino]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-methyl-

propionic acid tert-butyl ester as a light-color oil.



yl)-carbam c acid 4-trifluoronethoxy-phenyl ester as a
light-color oil. 1H NMR (300 MHz, CDClI 3): 8

woG282/037720(m 7 H), 4.32 (m 1H), 3.40 (m  15PQFpS2003/033090
2.81-3.05 (m 4H), 2.05 (m7’52H), 1.12-1.34 (m 6H),
1.03 -1.10 (m 18H) LC MS: C29H41 F3NO3SSi: nifz 568
(M+l) E.
2-46-fEthyl - (4-trifl uoromet hoxy-phenoxycarbonyl ) -am no

tett P A2PMIME GROLY PEIFZRA 4.2 Heh (pr S GhE (m.
2@3%‘}@?“ 21PBYd 1 tﬁﬁ) ﬁ‘@ﬂﬂ/”f%ﬁf 208 l(nf\z;ﬂgwuqe &), 1.42 (s,

6 tr||sop opyl’s
OH et r2thfroir3Hhapht hal en- 2-yl ) - car bam c acid

and LM TR DRSNE i 876 b (130 ™oL, 0. 66 ol )
5 in anhydrous THE (2 mL) was cooled to 0 C, a 1.0 M
i . 69 mml vvas 5added o

néd?ﬁ'i‘althZU\'iI&ﬂféNvﬁtﬁ W?ewm@méme%ﬁd wth E120 (3

t1rnmes). Ihe condlrned organic extracts were dried over
Na2 Stehemagd. tAhsolsiion eind-{G-Eatioydd-tiftutrometthxygrhenoxycarbonyl)-

QbR b aERy BRI e Bk 2 Bty rebiiC goia 1208
10 mpr022demdP9n THECI{ @0M.) whs cooled to -78 °C, and trifluoroacetic acid (4
mf) &g? %gt héls@%ytgtl'béltrgagc;@?gerr%&gﬁ%w@g a?lga/xe%ctg rv\ilaaorm/ tlo RT, and
stirl%'a'f%r y |5yl ﬁ'ﬁ@lébi\/eatsrﬂﬁéﬂéythe@ Qv%&ﬁté&ﬁ 'aﬁd @ﬁé %S|due was
tert-butyl ester as % ht-color oil. /037778

pw@eﬂ@m‘@ﬁvc@r&me@wa@m\eﬂ mwz@&dweﬂﬁz(%@@ :g)ve &{6-[ethyl-(4-
oy Bl S by ety 2
o ek ey A
7 6 B F00 M. Gk Sl P25 Tl ey IH) 339 (.
2 "2 htsﬁgﬁg% %H)aﬁ]logf(ﬁw ).,1:49 (?]ﬁH , 1.28 (m,.3H)

propi oni ¢ ‘aci d.
Schdxﬁa’MB 0&4ls|®;|FlaND®S sz 498 (M+1)
2-{6-[ethyl-(4-trifluoromethoxy-phenoxycarbonyl) -
am no] -5, 6, 7, 8-t etrahydro- napht hal en-2-yl sul fanyl }-2-m
20 et hyl - propionic acid (120.8
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iong; 0.22 mmol) in CH2CI2 (4 mM-) was cooled to -78

C, and trifluoroacetic acid (4 m-) was added slowy.
wab@4/087¢s i on m xture was allowed to warm to RACT/EEZH03/033090

stirred for 1.5 h. The solvents were then evaporat ed,

and the residue was purified by flash chromat ography

wth CH2Cl 2- MeOH (94:6) to give 2-{6-[ethyl-(4-

trifl uoronet hoxy-phenoxycar bonyl

) —am n 56,7 ahydr o- napht hal en-2 15
D-yF@UT"f"Ql\?" }anépﬁi@?‘ﬂ'ﬁ{ra %pl onic acid as a white solid.

1H NMR (400 MHz, CDCI3): S 6.96-7.28 (m 7H), 4.30 (m

1H, 3.39 (m 2H), 2.85-3.10 (m 4H), 2.06 (m,  2H),

1. 43 hesconapgunds. oF $g piessp) inventives: may bedoraplaid; injg various

PR e e o I byt (o pen e e

pherraaeemldahumnposxhomm;ankﬁfefcbvemhmuaﬂoﬁ anpartm:alalr gasipound, in
ni.str

har mac Cal ns for es.. To .
ooBPe e R seIp T as i PO (BRI 3 DHTBRLY, ixed with a
ph%f'ﬁ@@éuﬂf%ll?%é@ﬁta@l@ cari@l ticul ar conpound, in base or

acid addition salt form as the active ingredient is

intimately mxed with a pharmaceutically accept abl e

carrg % rifnf tt%k(?% wmv%ﬁ&%‘tg o"l’fd}h%edéb%rn'dﬁ'@é orPlhe dﬁ'} rﬁ%f

depén ormo preparation desire
preplanahols desirédfor atiheésistraticar. mHuesgt pheaimaceuticsd lcom@nsmans are
desj nitary dos i tabl e r ef.er abl
depfiably i uhiat dRebP oAU GIe. e B4 i) el atdor
pRERERA] Snjebtibrd BRadXaftld, e prsyarivgi the @BmpoBItiBh&in 66 aesage
form any of the usual pharnmaceutical nedia na

be
foampanyyeld! eméa@haﬁmﬁee@tlcameera mgly\aegraployed.s These include
WQEP Wo?’s Mg, él@@ndlé Eﬁd ki §KEINGAS BaSd oP&%lI luidﬂg):ré’paratlons

t1'ons’ such as suspensi ons,
swhcﬂasetusptansmss syrupao kelidrcand sautorsyon salsd cmmrs:ﬂmh as

ars kaol,i n,. l.ubri i Si nte rati
SRR ugthS B WSS, Bt fShRopibiadei, A % tike in
thé 2B8¢ bepo\aadrst pik edapsule’ andetablets. t Inelisw ofgeeil dase in
adm nistratjon, tablets and capsul es regresent t he
aqwgtstrgaggﬁpg@&)@@d gaRgules represent the most advantageous oral

dosage unit form, in which case solid pharmaceutical carriers are generally
employed. For parenteral compositions, the carrier will usually comprise sterile
water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared
in which the carrier comprises saline solution, glucose solution or a mixture of
saline and glucose solution. Injectable suspensions may also be prepared in
which case appropriate liquid carriers, suspending agents and the like may be
employed. In the compositions suitable for percutaneous administration, the
carrier optionally comprises a penetration enhancing agent and/or a suitable
wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deleterious effect to the
skin. Such additives may facilitate the administration to the skin and/or may be

helpful for preparing the desired compositions. These compositions may be
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dosage unit form in which case solid pharnmaceutica

carriers are generally 20 enpl oyed. For parentera
w@eopo3i7rs ons, the carrier will usually conpriB&T/US2003/033090

sterile water, at |east inA7large part, though other

ingredients, for exanple, to aid solubility, may be

i ncluded. Injectable solutions, for exanple, nay be

prepared in which the carrier conprises saline

ol u gl ucose sol ution or m xture of saline and
C’S‘F @%%’Sdéfbvafﬂ?%wawje&t%%Péfaé‘aéﬁré‘%up@it@‘ R P @s an

iR 2¢id é’dd?@oﬁ"@élf%rbﬁﬁé %on%BB[nﬁ@é 9%%h!a?rgtj§e f@fﬁe’ner S

suspendi ng agents and '
inereesed watari solubilify Quertfaeloerrfaepomrhn@ bese Easos are more suutable in

nBPLIL RS Yo MeonfRLIERL OPtionally corpri ses a

anci ng rage and/or a suitable wetting
agent, optionally conbined with suitable additives of

an at ure m,no roportio addi.ti ves do
oot Esbegaly S Teedile manate B0 alatementiontdie 30
phfinBcerite c@rﬂﬁbislhé!r@sslnrﬂiiéabé%nﬁt'fbﬁ‘ﬁ ﬁ)rté?a%eaﬂ' ré'dfﬁlﬁl%fréﬂidrpand
to the skin and/ or hel pf ul eparin
undfesmity gf @@sﬁg@suwwam@ umtrf@ge agaippddn thwqrt%,atl@e%mm refers
toé‘?m%ﬁlcgliva |Z§re?g /1 !tésgl.gpcl% OQ% Bﬁ Qar& d%sggég %'aﬁh %rnﬁdco'nfbmlng a
arious ways, e.g., as a transdernalf patch, as a
preﬁﬂermmeda:ﬁjaanty dafiactive nrtgred}enhtcbedn:ldzht’ed do psaduce tgé debieed
conpounds of fornmula | [ i ncreased wat er
thEAPRRIT Fgoidg Ges eI Hiieabires Bheam d e e ¢

E)&dﬂhélé@ besiidh dédtReRirftTofmé bRNtabletd GHEOHMGERBRE b ESHtEd
is especially advantageous to fornul ate the

tab&&)ewi%@tﬂls Wq‘f@?@bﬂscWIanfé,ﬁﬁJ@@F&bi|%ﬁ@|Ut|W~°d©"sage
su‘épélgmgﬂé %5&00%%? t9 lte§ &Srﬁhéta{nﬂtthgr\}(%‘,n%hdeéﬁﬂrggé@dtrxultlples

ormas use

themeLi ficati on herel n refers to physically discrete
units suitable as unitary dosages, each unit
containing a io predetermned quantity of active

I ngraireRteGidaliylastGstable RAiPHdWiRon BatLipsiudedhe therapeutically
therapeutic effect in association with the required

aqiwam@acf@ma@sq agdition salt for@safvm%ﬁ\eocﬂls@géw 6e9RgENdMmAte able
toffegrﬁzggge‘?atgég?gﬁt%g(/éﬁi‘éHlﬁgl’)@po ic paCEaﬁi_@fh%drfase form with
an aperopeiblecacidl Appropsiater acids comprise, for example, inorganic acids
such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid; sulfuric; nitric;
phosphoric and the like acids; or organic acids such as, for example, acetic,
propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic, maleic,
fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,
p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, palmoic and the like acids.
The term addition salt also comprises the solvates which the disclosed
componds, as well as the salts thereof, are able to form. Such solvates are for
example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.
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suspensi ons, teaspoonfuls, tablespoonfuls and the

i ke, and segregated nultiples 15 thereof.
wehaamsetit i cal |y acceptabl e acid additi on sal PGT/US2003/033090

i nclude the therapeutically8 active non-toxic acid

addition salt fornms which the disclosed conpounds are

able to form The latter can conveniently be obtained

by treating the base formwth 20 an appropriate aci d.

O Sbrasthamatis fyms JRBne 8 ind eSS wormeyin GRS sish e
cdwwmém&nﬂ%@l e Jod6b6s. UhFe"sb%theerk@srﬁBﬁﬂ'dr%o@&d

he |1 ke acids ani ¢ aci ds such as, for exanple,
mduc@tedcthe @Qmpjaaicﬂe@lgmgqn ok germepinrds denates thepyibdrecor all

ot%éﬁ)llé gteré@éh%ﬂlgallyﬁy&fﬁpnes E%a%?mxtu}%é%ﬁt& n#ﬁﬁéli ¢

artaric f onrc
dikstorness ladhdrenantia®es ofcthe exaes:uhblanular sityctlsen Mpre in

sI'cI'c, am nosal i cyli c, dth ljk
parfigular, steredaric Renlam TRRHALS tHE (R 8" ERANTISHEtOR,

s%@hfé@h%soﬂ\’ﬁiv‘éléni Bﬁbh@'s&ﬁ]rﬁ%cbdfé@%ﬂﬁa ﬁavéﬂél’tfﬂi\iﬁl the?ﬁs tope
salts thereof, are able to form Such solvates are for

trancaeqfigurationatTde ingentionsineowashes sleseqahemicaliyrisenses y

ol A lcieRp or 33 R RGBT oporton o
thé’@Tddd&M&g{rﬂﬁﬁ@ﬁ@ The diatossal mnmurxdsfmaymlsdefn&stm ?1e||r
taplgrpireromms. Such fosallnough ndt eXicbing ERERIRERE By pnd
follé\ﬂlh?ﬁbﬁ%laé Afe FifGHteeab bdantinnad wWiRirthe Geope @ﬂﬂfe present

denotes the m xture of all possible stereochemcally
inveyyiasy i korfexample, da ceamppuing 2e1sorc%>fﬁraplﬁ|3a§1%fpus g chiral cénter

orgih%s(t) Y SIAE @a{f\@ql &ty tﬁ’g‘:‘t{oﬁ‘l |pQ)fu nd hﬁ“leggz ionT® i€ Tibr8 active

ructure. part stereogeni ¢ centers
themyhd éR)esomer.(R) - or (S) configuration; substituents
on bivalent cyclic saturated radicals nmay have either
the cis- or trans-configuration. The invention

encorm&&ﬁ%kmtuﬁltr@ﬁa@tmmbf YisbRi® 6 EonditdriBmietidtedibythe
di ast er eoi soners, as mxtures thereof in a

PIBABAhd SPLIgaRlY delaminedhe sECis AN Ao iom the I8k
redLFE hREEAIHRENAAS: AR offk? Miféiation! n GBREFal it is contemplated

that a therapeutically effective dose would be from 0.001 mg/kg to 5 mg/kg body
weight, more preferably from 0.01 mg/kg to 0.5 mg/kg body weight. It may be
appropriate to administer the therapeutically effective dose as two, three, four or
more sub-doses at appropriate intervals throughout the day. Said sub-doses
may be formulated as unit dosage forms, for example, containing 0.05 mg to 250
mg or 750 mg, and in particular 0.5 to 50 mg of active ingredient per unit dosage
form. Examples include 2 mg, 4 mg, 7 mg, 10 mg, 15 mg, 25 mg, and 35 mg
dosage forms. Compounds of the invention may also be prepared in time-
release or subcutaneous or transdermal patch formulations. Disclosed
compound may also be formulated as a spray or other topical or inhalable

formulations.
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tautoneric forms. Such forns al though not explicitly
indicated in the above and follow ng fornul ae are

WO poaf08ds t o be i ncluded within the scope of tPET/US2003/033090
present invention. For exdfple, in compound 2.1 or
Exanple 3, there is a chiral center on the C2 of the
i ndane ring. For this conpound, the (S) isoner is nore
active 15 than the (R) isoner. Those of skill in the

treat nent of di sor fs or cg}dltlons nmedi ated b &I‘
PPAR hg pfast desacs requensy & @dpunistation @'%F?ﬁfl@egrh €l y

peﬁ'ﬁ“c"{HQrt% rﬁﬁéﬁﬁd‘&fbﬁﬁﬁla f)%%léhtfﬁe @é&n'aﬁfo%' H@ﬁé ?réated
and I nf or mat 1 on. enera |t is contenp

the Gevérity oéthm@cvrwmn bejag rtryeam‘df iz age wriglet amug@ejel mm{smal

o?mdg%%&rfgﬁé( ﬁaﬁ%&%{ ggﬁég %go\ﬂélba%@g%vhed'%[t%n%g %Elgrtﬁj r%ay be

tahlpgr apls atlekicwratinthoss tkitled hﬁth}fcefw'l‘ apatiteraré yit i |bs %VIdent that
Ct Vv Ose as tmD ree our or re u oses

et eRSHheaI BB By er s o Broased Spenddgiah e

re§H@né@§ﬁﬁe tr@ﬁiédo@atfe‘hf HHJ:U%‘” ag?@ﬁdlh'%bh tﬁ@@@@ﬁaf@f‘ BF’ehef or

exanpl e, containing O.
phasisiampissetibiog e C@nsowraﬁsw‘ thy Irm’carstdmvegglonn gTrf@d&féque daily
, 4 mg, 7
afint i Ratiined Q5 BARIdT ) el *. ™
Corrpounds of the invention may al so be prepared in

ti rel ease, or, subcut a or transdermal patch
or LIRS 385 eligss deligH A Ity St toehe uSS of the
d|§é]6§6b| SdrBfo@RistarfPEctip&sitieidier topi cal or inhal abl e 30
formul ati ons. WO 2004/ 037778 PCT/ US2003/ 033090 79 The
exact dosage and frequency of adm nistration depends
on the particular conpound of fornula (1) used, the
particul ar condition being treated, the severity of
the condition being treated, the age, weight and
general physical condition of the particular patient
as well as other nedication the patient may be 5
taking, as is well known to those skilled in the art.
Furthernmore, it is evident that said effective daily
amount may be | owered or increased dependi ng on the
response of the treated patient and/or dependi ng on
the eval uation of the
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physi ci an prescribing the conpounds of the instant
i nvention. The effective daily anount ranges nentioned
wheeoaiosr7as e t herefore only guidelines. 10 TheP€EKS2003/033090
section includes detailed B8hformation relating to the
use of the disclosed conpounds and conpositions. WO
2004/ 037778 PCT/ US2003/ 033090 80 E. Use The compounds
of the present invention are pharmaceutically active,
for exanple, as PPAR al pha agonists. According to one
aspect of the invention, the 5 conpounds are
peefigdabl y sel ective PPAR al pha agoni sts, having an
activity index (e.g., PPAR al pha potency over PPAR
gam"fﬁlepmmpmy)dsoﬁ the prasenbineentiordaremhefrevasbutjcally actige, for

oRig s TPAR 8 BBt ohIaR PARABPYSLSh i HGhton, the
cd@ﬁptwrﬁssar@rpréféramewmmyrepm diptea Hgdnistei having adli dctivins
di seases: phase | io0 h erI I pi dem a, pre clinical

mﬁ%@gp bPé&he ham%@zecqueﬁ AR gemaehpetensy)s 10eardmee, and
pr%gat(ﬂgqtr)oggrgo ot & éﬁérsrﬁél%e) coronary heart disease,
an

ypertriglyceri Preferred conpounds of the
i nvdritAialpheeagaréstalare nsefubiee thentgeatsrant: preventionofor inhibiting

g ReqTERRRAS gh8 BRLRR 57 e Erodpa g RRE ofissagpa phase
hyperlgtdemis, tpfneichmaalslwp@tli‘maﬁlel phadd 1 hyﬁempm@muaat i ons,
PBEEPER PBCAD AR R S i s Bl e s assy and
hﬁféﬁ‘ﬂﬁ@]y‘:@ﬂ@érﬁlaOfPlﬁfé#bod&ﬂﬁbé%ds' (ﬂ@l@é ﬁ\tv%hf“én Dﬁ(é’@éful ihN

l'oweri'ng serum levels of triglycerid ,
lowedag satuny leyelsdef. lowtdansity Apeyo éLQM)eIDLo andlnérsmall -density

P
'-[F%g‘g?ﬁeé%ith. %ﬂg%%’bgerwﬁ@ggmle%n%g%l na;é ﬂ%ﬁo%l?rﬁtlc
cmh;bl&mtnpﬂmrthm-ebytredmhmg/cm!tovmecwgneaxtmphcﬁueae a’ga‘etred

s ude l | IlSj ! oevfyel in e?eva?ﬁge rgtersum r3/(<j.—‘:lsbc|)fci1|g(;jh ensf’y Ilpoprotelns
CQERRIS PSRy R Yselu

(HDL), in lowering serum levels of triglycerides, LDL, and/or free fatty acids. Itis
also desirable to lower FPG/HbA1c.

Combination therapy

The compounds of the present invention may be used in combination with
other pharmaceutically active agents. These agents include lipid lowering
agents, and blood pressure lowering agents.

Methods are known in the art for determining effective doses for
therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a

researcher, veterinarian, medical doctor or other clinician, which includes
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Met hods are known in the art for determ ning effective
doses for 25 therapeutic and prophylactic purposes

wo o408 781i scl osed pharmaceutical conpositi onBCDUS1008033090
di scl osed drug conbi nati on$]l whether or not formnul ated
in the same conposition. For therapeutic purposes,
the term"jointly effective anobunt" as used herein,
nmeans that amount of each active conpound or

har maceuti cal al one or in conbination, that
alGiRPE &f theswRRIDB QI ANS B15e88S AEaSeIdRa Do EspoRted: AT a

prbbﬁﬁé’&m%iﬁh@&s @81 Thibigh W&%é&:&i‘yéggegﬁbﬁ%fé Berk?ythe

researc vet eri nar octor or
tegh i* fjotsitlyreffeativeamiotot’ uefiess Whabampostzafzgich active compound or

TR Yhog T e P b VTR

thempb&dmhgmspimnpngaﬁrUe;Eas beinli Saiughhigy h_hesémleﬁér or
rogr ess a di sorder erm" "joint .
VB i eaicaLoetor 8 eher Biigiia: ThifbURe PELSESETYERERT ve

préPaBS UHfbRfatioRS BF tW&SPﬁt'oF@HrL@gWereﬂ Ri?'%xﬁfndlé‘ (az each drug
conbination, that treats or inhibits in a sub

is edminisieead mrarpmdgpe@.@erﬁlw togragedticatly @& prwmmtlﬁglltse‘t@ttwe
art?%;}rﬂ {bj%??era%pgﬁe d%ﬁt%{e '&8Hbﬂ£&stlgw§j ?ﬁr\?nenﬁgﬁg%ooirnpaﬁtg e/rinaggt

thabistsubaherapsuidd ot swb- pronht\yraencl if egienimistared alonepbut is
m ni st ered

theispeplis eeﬁt%fpﬁt%‘éﬁt bl kiR e et lthg second or

adRfitffal Qs REBHIMG td thb iRkerltiBAsSsr @NBoh (68 ntd?e} &\%gs are

corrblnatlonlsamnlstere in an anpbunt l1lo that is
adswipistared ipan@mousi thaiiis pilHeyarasticorisubriaphylaetia igd

aoqtalﬂ@?ere{} léiorl put Qr%r n@ Iuﬁc 8 wﬂ{eﬂ?ﬁé |@Wh'e?1 Hlstered

Sred in a6 tron secon
togeltiet.i onal drugs accordlng to the invention; or (c)

bot h, ( re dru e admn redln

thaths 2PafASha PRSI o‘?O’EQHiJWS‘\SScPSﬁ'?ﬁF iufich fiay be more
pAAEHE dhdsdiRERGoR PR Bowdtg tAHcéiMIsARaH khewRfibrates. The present

prophyl acti c when adm ni s ered 15 together. As

COMRSHAdE Glre ey InqrﬁeseettﬁBGMAtplsfmtetabohmemow@tﬂgmmsbod for
Io%ﬂﬁ? g\fe y@g’r Iiggitgaftgﬂg lfgbti g%ér?ﬁgtr)cgc@fe rg'aQ%lﬁ{dnglowerlng lipids (such
asclowpoog thiglydesiolenh or rtneetlegebesﬂmorethel/condltlop ioflbeing overweight.
ExnaFnttagg lot rT‘p”b lc?v{/é)r\l/r{gdégechts mnFuJelele aC|d sequestrants, fibric acid
derivatives, nicotinic acid, and HMGCoA reductase inhibitors. Specific examples
include statins such as LIPITOR™, ZOCOR™, PRAVACHOL™, LESCOL™,
and MEVACOR™, and pitavastatin (nisvastatin) (Nissan, Kowa Kogyo, Sankyo,
Novartis) and extended release forms thereof, such as ADX-159 (extended
release lovastatin), as well as Colestid, Locholest, Questran, Atromid, Lopid, and
Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and

Zestril), adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,
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| osing weight, losing fat weight, |owering body nmass
i ndex, lowering lipids (such 20 as | owering
W0 pooglogoes | des), or treating obesity or the cobPdi/UB2M3/033090
of being overweight. Exangkes of |lipid |owering
agents include bile acid sequestrants, fibric acid
derivatives, nicotinic acid, and HM3oA reduct ase
i nhibitors. Specific exanples include statins such as
LI PI TORTM ZOCORTM PRAVACHOLTM LESCOLTM = and
MivinyagsorRne Migivide)i aleha{Betgradieneipipiaekars (SuchnssGares.

NS BRA TRHUES), caid eRaRhE IS KEr I B R A Faf S,
Camdens} Gaidipem aSoverbiH S Diabe NyndhCirco d saptins NimQlops Noavgce,
tr.omd ' d ., Trd . EX I f C
R e PR R R
arfiRBASIn |1Sléebp s afigoflstGuBh @8 MMaEdnd) Avaprd, TbZAaAERnd

inhibitors (Accupril, 30 Altace, Captopril, Lotensin

Diguaik beterignengic bleckersi(suchss BatspaceBlgsadrengRepvibloc,

CATEL A KB Gt st TR Toron . an
Zaheta)Ugasuilats s (ach @Deponih Diladratea SR, Nimliugilsiap, Isordil, Isordil

.al pha/ het a, adrenergi. ¢ bl qcke such as _Co
TRefoR o A ERS B e NGRSy istal, e
Sdrblieie @anddahbinationk difereofGaU6Ie AE LesRal(i dtesl) TaKacTackdm,
Di | acor naCirc, |soptin, N notop, Norvace,
LopersiHC T, diriszidesinirebe okasenelic. Xestomeliq).  Ti azac,
Vascor, and Verelan), diuretics, 5 angiotensin II
receptor antagoni sts (such as Atacand, Avapro, Cozaar,
and Diovan), beta adrenergic blockers (such as
Bet apace, Bl ocadren, Brevibloc, Cartrol, Inderal,
Kerl one, Lavatol, Lopressor, Sectral, Tenorm n,
Toprol - XL, and Zebeta), vasodilators (such as
Deponit, Dilatrate, SR, Indur, Isno, Isordil, Isordi
Ti tradose, Monoket, Nitro-Bid, Nitro-Dur, N trolingua
Spray, Nitrostat, and io Sorbitrate), and conbi nations
t hereof (such as Lexxel, Lotrel, Tarka, Teczem
Lotensin HCT, Prinzide, Uniretic, Vaseretic,
Zestoretic). WO 2004/ 037778 PCT/ US2003/ 033090 83



F. Exanples The foll ow ng chem cal and bi ol ogi cal

exanples are intended to illustrate, not Ilimt, the
WO pwesi7e. 5 Exanple 1 0 HO-S' | 0 | ~ OCF3 MRNS103/033090
2-{6-[1-Ethyl 83

-3-(4-trifluoromet hoxyphenyl)ureido]-5,6,7,8-tetrahydr
onapht hal en- 2- yl sul fanyl }-2-net hyl propi onic acid 10
EC50 = 0.023 M Exanple 2 OCF3 OO0 HOS\ N NH

2-{2-[1-Ethyl -3-(4-trifl uoronethoxyphenyl
F.y EX@M8ISSi ndan- 5-yl sul fanyl }-2- 15 net hyl propi oni ¢ aci d

EC50 = 0.027 M Exanple 3 OCF3 \\ HOS | -NH //\\ N
20

( She fol{oaving cRemidal 3nd bioladi¢al exampiashaneyipieadsd Yaillestatei not

. -5-y| sul fanyl }-2- nethyl propionic acid EC50 =
lu@fjgﬁ%%vép 2004/ 037778 PCT/ US2003/ 033090
5

" Example 1
SOOI T
) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
10 | ECso = 0.023 }LM

Example 2

OCFs3

0 0
| Ho&smg—w
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
15

methylpropionic acid
ECsp = 0.027 },lM

Example 3

OCF,

0 o
HOJ><S\E>:>—N NH
20 (8)-2~{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-

methylpropionic acid

ECso = 0.0002 uM



84 Exanple 4 SCF3 / \ OO ~ NH HOS CD_N//\\

2-{2-[1-Ethyl -3-(4-trifluoronethyl sul fanyl phenyl)ureid
W@Ppioaaaa17$6- yi sul fanyl } -2 met hyl propi oni ¢ aci d PEI/ESS03/633090

0.037 M Exanple 5 SCF3 O8® HO S ~NH //\\ N 2- Met hyl

-2-{2-[1-pentyl -3-(4-trifluoronethyl sul fanyl phenyl)ure

i do]indan-5- 10 yisul fanyl }propionic acid EC50 = 0.053

M Example 6 O0 HGS ~NH //\\ Nis 2-{2-[1-Ethyl

- 3- (4-i sopropyl phenyl ) urei do] i ndan- 5-yi sul fanyl } - 2- net

hyl propionic acid ~EC50EXaginis8 M 20" W0 2004/ 037778

PCT/ US2003/ 033090 85 SCF3

0 o
S
HO)§< \CO‘NE_NH
2-{2-[1-Ethyl-3~(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECso = 0.037 uM

Example 5
SCF4

HOJ>< S\[ r ;}—NH

ﬁ

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
10 ylsulfanyl}propionic acid
EC50 = 0.053 uM

Example 6

0 0
S
Ho)$< \©:>7N) NH
15 2-{2-[1-Ethyl-3-(4-isopropylphenyl)ureido]indan-5-ylsulfanyl}-2-methylpropionic
acid
ECs0 = 0.056 uM

20



Example 7 N OOHOS I ~-NH //\\ N
2-{2-[3-(4-D net hyl am nophenyl ) - 1- et hyl

waoe@uasirsndan- 5-yl su[ fan yl }-2- met hyi propi oni BCHUBZ05033090
EC50 = 0.075 M Exanple 8 @&F3 OO HOS | jNH
2- Met hyl
-2-{2-[1-pentyl -3-(4-trifl uoronmethoxyphenyl)ureido]ind
an-5-yl sul fanyl}-2- 10 net hyl propionic acid EC50 =
0.073 M Example 9 N OOHOAX SHOS I /-NHis
2-{2-[3- (4-Di net hyl ani nop%a8mpI§ 7 1: pent yl ur ei do] i ndan-5
-yl sul fanyl }-2- nethyi propionic acid EC50 = 0.131 MWD
2004/ 037778 PCT/ US2003/ 033090 865"5‘@ e 10 0 0 HCs

i~ NH
HO&S\[E }—NH
/

2-{2-[3-(4-Dimethylaminophenyl)-1-ethylureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
5 EC50 = 0.075 },LM

Example 8
OCF,

(o)

O,

§

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyi}-2-
10 : methylpropionic acid
ECso = 0.073 uM

Example 9

Ho& S\[ E z>\—NH

§

15 2-{2-[3-(4-Dimethylaminophenyl)-1-pentylureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
EC50 = 0.131 }.LM



2-{2-[3-(4-1sopropyl
phenyl ) -1-(3-pentyl)ureido]indan-5-ylsul fanyl}- 2-
woretohpBropi oni c acid 5 EC50 = 0. 165 M Exanpl BC/USD0033090

HO //\\ S\-NH | N 2-{2-[36(4-tent-Butyl
phenyl)-1-(3-pentyl)ureido]indan-5-ylsul fanyl}-2- 10
nmet hyl propionic acid EC50 = 0.173 M Exanple 12 0 O\\
- HO)XS -NH //\\ N 15
2-[2-(3-(Bi phenyl - 4-yl - 1- pent yl urei do) i ndan-5-yl sul f an
yl | - 2- et hyl propi oni ¢ adP@MEEd = 0.183 M WO
2004/ 037778 PCT/ US2003/ 033090 87 Exanple 13 OO0
HO /\\~S 1-NH N 2-{2-[ 3-(4-1soprop
phenyl ) - 1- ( 3- hexyl )l(J)r ei do] indan yl sul fanyl } - 2-

hyl pr opi oni [ = Rl M Ex le 14
/rre{ yl propi oni c acHgI)j>5<§C50 G:}_NH anpl e CCF3

‘

2-{2-[3-(4-1sopropylphenyl)-1-(3-pentyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECso = 0.165 uM

Example 11

HO& S\[ E E}\‘_NH

/

2-{2-[3-(4-tert-Butylphenyl)-1-(3-pentyl)ureido]indan-5-ylsulfanyi}-2-
10 methylpropionic acid
EC50 =0.173 ],LM

Example 12

(D
0 ()

HOJ>< S\[ E :\>—NH

4

15 2-[2-(3-(Biphenyl-4-yI-1-pentylureido)indan-5-ylsulfanyl]-2-methylpropionic acid
ECsp = 0.183 uM



HOSI \ J-NH //\\ N

2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethoxyphenyl)ure
WO dojiosriasn- 5- 10 yl sul fanyl } propi oni ¢ aci d ECSREDUH8333090

Exanple 15 sCF3 0 O HOS | 8¢ TNH //\\ N 15

2- Met hyl -2-{2-[1- hexyl -3-(4-trifluoronethyl sul fanyl phe

nyl ) urei do] i ndan-5- yl sul fanyl } propionic acid EC50 =

0.123 M WD 2004/ 037778 PCT/ US2003/ 033090 88 Exanpl e

16 OCF3 O OHO\\S I-NH // N 2-Methyl

- 2-{2-[1- propyl - 3- (4- t r iPATRIBASt hoxyphenyl ) ur ei do] i nd

an-5- 5 ylsul fanyl }propionic acid EC50 = 0. 158 M

Exanple 17 SCF3 O OHOS \ T-NH / N

’ o&sm;}\—w

2-{2-[3-(4-1sopropylphenyl)-1-(3-hexyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECso = 0.184 uM

Example 14
_ OCFs

Hoj)><s\[ I> (}\‘_NH

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
10 ylsulfanyl}propionic acid
ECso = 0.213 uM

Example 15
SCFs

o}

HOJ>< S\[ ;O :>\‘_NH

15 2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
ECs0 = 0.123 pM



10 2- Methyl -2-{2-]I

-butyl -3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan
WO 26049808 f anyl | propi onic acid EC50 = 0.160 M PEREROE033090

18 OCF3 OO S ~NH HO,"'®H 15

2-Met hyl -2-{2-[3-(4-trifluoronmethoxyphenyl

)ur ei do] i ndan-5-yl sul fanyl }propionic acid EC50 =

0. 135 pM 20 WD 2004/ 037778 PCT/ US2003/ 033090 89

Exanmple 19 OCF3 / OO - HOoS\ T-NH //\\ N

2- Met hy-2-{2-[1-pent-4-enyl -3-(4-trifluoronethoxypheny

| )ureido]indan-5- ylsul f@%ﬁ)l@;@i onic acid 5

OO0

EC50=0. 125M Exanpl e 20 OCF3 ocE
3

9 0
~ KD
N
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
5 ylsulfanyl}propionic acid
EC5o =0.158 LLM

Example 17
SCF3

0 0
S
HOJ>< \CO}" —NH
10 2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
ylsulfanyl}propionic acid
ECso = 0.160 uM

Example 18
OCF;

o)

0
HO&S S—NH
NH

2-Methyl-2-{2-[3~(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}propionic

15

acid
ECs0 = 0.135 uM

20



HOS \ T -NH //\\ N 2-Methyl -2-{2-[1-(3-nethyl
butyl)-3-(4-trifluoronethoxyphenyl)ureido]indan-5- 10

wQ baulosams/| } - 2- met hyl propi oni ¢ aci d EC50 = 0. 1P6T/W52003/033090
Exanple 21 0 O\\ HO S I-N# //\\ N 15
2-{2-[3-(4-1sopropyl phenyl)-1 -(3-nethyl butyl
) ur ei do] i ndan-5-yl sul fanyl }-2- nethyi propionic acid
EC50 = 0.106 pM WD 2004/ 037778 PCT/ US2003/ 033090 90
Exanmple 22 O HO-S ~ O | OCF3 Nk NH
2-{6-[1-Butyl - 3- (4- tnfl@éﬁ*@ﬂﬁtl@oxyphenyl)urel do] - 5, 6,
7, 8-t etrahydronapht hal en- 2- OCF,

yl sul fanyl } - 2- met hyI propi oni ¢ aci ECBO 0. 219pM
Exanmple 23 O1 1 : :0: : © r SOC

2-{ 6- [1 Butyl 3- (4HC;JJ7< sulfanyl phenyl ) urei d
o]-5,6,7,

2

2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
5 ECso = 0.125 ].LM

Example 20
OCF3

0 0
HO)§<S\ i: : Ng—;NH
2-Methyl-2-{2-[1-(3-methylbutyl)-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
10 ylsulfanyl}-2-methylpropionic acid
ECso = 0.106 uM

Example 21

Ho)% sz;:NH

15 2-{2-[3-(4-1sopropylphenyl)-1-(3-methylbutyl)ureido]indan-5-ylsulfanyi}-2-
methylpropionic acid
ECso = 0.106 uM



10

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢
wW@eood/03EE0 = 0.244 gM Exanple 24 15 O HOS j PQ/US2N3/033090

OCF3 N~-N H 90

2-{6-[1-Hexyl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,

7, 8-t etrahydronapht hal en-

2-yl sul fanyl } - 2- net hyl propi onic acid EC50 = 0.235 M

20 WD 2004/ 037778 PCT/ USE2003/ 033090 91 Exanple 47 O

HOS 1 OOCF3 N~ NH xample 2

2-{6-[1-Ethyl-3-(4-¢rifluoronet hoxyphenyl )ur ei do] - 3-ne

t hoxy-5, 6, 7, 8- HOJ%%S OCFs

t et rahydr onapht hal e ajiyl - met hyl propi oni c
acid 5 EC50 = 0.045 pM Exanp em9 0 HO J~< | ] O]
OCF3 NN "

2-{6-[1-Ethyl -3-(4-trifl uoronmet hoxy-phenyl) -ureido]-5,

286-f1-Buby3is @Al L SroRARASRBhERYIureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
5 ECs0 = 0.219 uM

Example 23

garolVon:
/H H

2-{6-[1-Butyl-3-(4-trifluoromethylsulfanylphenyl)ureido]-5,6,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.244 uM

Example 24
15

o
NJ\N
H

2-{6-[1-Hexyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-
2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.235 uM
20



10 2-yl oxy}-2-nethyl -propionic acid EC50 = 0.309 pM
Example 50 0 HF NN " 15 2-{6-[ 1-Et hyl
WO 3604431778 f | uor omet hoxyphenyl ) ur ei doj - 3- f | uor oP&I/6520086033090
t et r ahydr onapht hal en- 2-yl s@lf anyl } - 2- met hyl pr opi oni c
acid EC50 = 0.010 pM Exanple 51 0 HOS OCCF3 r C |
NN 20 2-{6-[1-Ethyl
-3-(4-trifluoromet hoxyphenyl)ureido]-3-chloro-5,6, 7, 8-
t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni c
acid EC50 = 0.027 pM WPgmRIedE7778 PCT/ US2003/ 033090
92 Exanple 52 O HG i Ol OCF3 Br N kNH

2-{6-[ 1- Et hyl - 3- (,410ij<'8 met ho Ryl ) urei do] - 3- br
ono-5, 6, 7, 8- <

t et r ahydr onapht hal en- 2- yI sl f/’én;ﬁl }- 2- met hyl propi oni ¢
acid

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
5 ECso = 0.045 uM

Example 49

SOCOL L™
) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-5,6,7,8-tetrahydro-naphthalen-
10 2-yloxy}-2-methyl-propionic acid
EC50 = 0.309 MM

Example 50

o
Ho&i:@:})j )?\ ” /©/OCF3

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECs = 0.010 uM

Example 51

o}
S OCF3
OO

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.027 },LM

20



5 EC50 = 0.017 M Exanple 53 0 HOk S O CCF3 N-N H

2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-ne
W book/03576, 7, 8- 10 tetra PCT/US2003/033090

hydr onapht hal en- 2-yl sul f anyk} - 2- net hyl propi oni ¢ aci d

EC50 = 0.042 M Exanple 54 O Ho) si j Ol OCF3 F3C0

N~N H 15 2-{6-[ 1- Et hyl

-3-(4-trifluoromet hoxyphenyl)ureido]-3-trifluoromethox

y-5,6,7, 8-

tetrahydronapht hal en- 2- yFPINPI&RAA } - 2- net hyl pr opi oni ¢
acid EC50 = 0.131 p/g<Exan”ple 55 0O HO S~ Oi OCF3

rif

20 OCF3
mejﬂha@enyl ) ur ei do] - 3- ph

2-{6-[ 1- Et hyl - 3- (4

enyl -5,6, 7, 8- f)

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- net hyl propi oni c
aci d 2-fBR0OEthyR3-§4-5rifMoviédn 2ibiosy Srehy N ard4a] 3673 5832890

93 Exanple 56, O
n.Qe’crahydronaphthalen-z-ylsuIfanyl}-2-methylpropionic acid
5 ( ECso = 0.017 pM

Example 53

goseN oy

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
EC50 =0.042 MM

Example 54

-
F4CO )NJJ\}I’:ll

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
EC50 =0.131 },lM

Example 55

“°NfLN©°°F3
20 O o H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso =0.545 ].LM



HOS ( Ol OH NKN H

2-{6-[ 1-Et hyl - 3- (4- hydr oxyphenyl )urei do]-5,6,7,8-tetra
why@aosEpht hal en- 2- yl sul fanyl } - 2-nmet hyl pr opi BOT/U82003/033090

acid 5 Exanple 57 O HOS I9% 1 NHZ N KN H

2-{6-[ 4- Ami nophenyl ) - 1- et hyl

-ureido] -5, 6,7, 8-tetrahydronapht hal en- 2-yl sul fanyl } -

2-met hyl propi onic acid 10 Exarrple 58 OHO8 0 C I

NO 2-{3-Chl oro-6-[(4- math g

enoxycar bonyl ) - et hyI Rl 96, 7, 8- tetrahydro-

napht hal en- 2- yIsuI yI} 2 nethyl pro plon ic acid 15

EC50 = 0.340 M a1 NO
2-{3- Chl or o- 6- [(4 oxlyc onyl) et hyl - ani no]

-5,6,7,8-tetrahyd ro- rre)
napht hal en- 2-yl sul fanyl } 2- mét hyl - propi oni ¢ acid EC50
= B{BPDEMyI-3-(4-hydroxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-

ylsulfanyl}-2-methylpropionic acid

Example 57
g vellioa
) H

2-{6-[4-Aminophenyl)-1-ethyl-ureido]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-
2-methylpropionic acid
10

Example 58

H°”><mk@r

2-{3-Ch|oro-6-[(4-methyl-phenoxycarbonyl)-ethyl-amino]-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid
15 ECso = 0.340 uM

Example 59

”°J><m 2"

2-{3-ChIoro—6-[(4-chloro-phenoxycarbonyl)-ethyl-amlno]-5,6,7,8-tetrahydro-
20 naphthalen-2-ylsulfanyl}-2-methyl-propionic acid
ECso = 0.390 ],tM

Example 60



Exanpl e 60 WO 2004/ 037778 PCT/ US2003/ 033090 94 0 HO
OOF 2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl
WO 2@i0sys 5, 6, 7, 8-t et rahydr o- PCT/US2003/033090

napht hal en- 2-yl sul fanyl } - 294et hyl - propi oni ¢ aci d EC50

= 0.002 M 5 WD 2004/037778 PCT/ US2003/ 033090 95

Bi ol ogi cal Exanple 1 HD bDNA Assay 5 H411E rat

hepat oma cell |ine was obtained fromATCC. Cells were
cultured in 175cnf tissue culture flask or seeded in

96-wel |l plate withl(hg serum copntegrty; 10% f et al
bovi ne serum and "209s ruj’qD @ ture medi um and
mai nt ai ned at 37C and 59 Nheooghout st udy.

Twenty-four hours after the Jinitial seedi ng of the

96- ' :

T e T S e S T T b N L U
renoved andhaphthalee@-ysulfani)Rimetiof-prapiorseagiah cul t ure
medi a (5% charcoal /dextran treated calf serum

contai ning vehicle (OMB®=80%ed conpounds or
standard. Cells returned to incubator for 24 hours
culture. At the term nation of the challenge, 50ul
lysis buffer with HD gene specific CE, LE, BL probes
was added directly into each well to initiate the 15
bDNA HD nRNA assay. The branched DNA assay was
performed according to the manufacturer's protocol
(Bayer Diagnostics; Eneryville. CA'). At the end of
the assay, the |um nescence was quantitated in Dynex
M.X mcrotiter plate lum noneter. EC50's were
deternmi ned by non-linear regression with a signoi dal
fit utilizing Gaphpad Prism
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20 Biol ogical Exanple 2 Transfection assay for PPAR6

receptors 25 HEK293 cells were grown in DVEM F-12
woreHa3Eoppl emrented with 10% FBS and gl ut am nBCT/US2003/033090

(G BCOBRL). The cells were98o-transfected with DNA for

PPAR- Gal4 receptor and Gal 4-Luci ferase Reporter using

the DVRI E-C Reagent. On the foll ow ng day, the

DNA- cont ai ni ng nedi um were replaced with 5% 30

Charcoal treated FBS growh nmedium After six hours,

cells were seeded in 96well|l plate and incubated at 37

C in CX2 incubator owslbhi@at Exdemplest were chal | enged
by test conmpounds and incubated for 24 hours at 37C in

HBY¥B A Asagybat or. Luciferase activity was assayed
usi ng fﬁe t eady- 3 o Luciferase WD 2004/ 037778

PCT/H/BEDGE hepaost calbingswas obiainedrfoom AT @ g &.ellDMRIr& caltured

. at. d f . 459- 014.

in GEAPR R BN BASRE: SRl aR uatbists Wia d8idR Seth

cdat&E0I CatfetaNbovind 38Rum Sheadys Chip sbiuen)fciltaremAsiiAY akilt

ek S 37 00 Gtk oons e i o

intiE il bf hEGeOwéMlate By ﬂaH&éa;%aeri%?e 406,0@0%|B,3th8 HD
0.002 [> 10] [> 10] 4 0.037 3. 5 0.053 2.5 4.

gemegpgugdion assagy was initiated. Media was removed and replaced with 100ul

of low serum culture media (5% charcoal/dextran treated calf serum) containing
vehicle (DMSO) or test compounds or standard. Cells returned to incubator for
24 hours culture. At the termination of the challenge, 50ul lysis buffer with HD
gene specific CE, LE, BL probes was added directly into each well to initiate the
bDNA HD mRNA assay. The branched DNA assay was performed according to
the manufacturer’s protocol (Bayer Diagnostics; Emeryville. CA.). At the end of
the assay, the luminescence was quantitated in Dynex MLX microtiter plate
luminometer. ECsy’s were determined by non-linear regression with a sigmoidal

fit utilizing Graphpad Prism.

Biological Example 2

Transfection assay for PPARS receptors

HEK293 cells were grown in DMEM/F-12 Media supplemented with 10%
FBS and glutamine (GIBCOBRL). The cells were co-transfected with DNA for
PPAR-Gal4 receptor and Gal4-Luciferase Reporter using the DMRIE-C Reagent.
On the following day, the DNA-containing medium were replaced with 5%
Charcoal treated FBS growth medium. After six hours, cells were seeded in
96well plate and incubated at 37 °C in COs incubator overnight. Cells were
challenged by test compounds and incubated for 24 hours at 37°C in 5%CO>

incubator. Luciferase activity was assayed using the Steady-Glo Luciferase



7 0.0750.80 80.073591.9 90.131 1.0 2.9 10

0.165 5.1 11 0.173 6.1 12 0.183 11 13 0.184 1.2 14
wO2®1837778 0.3 15 0.123 1.2 16 0.158 0.37 17POr/U81IH03/033090

0.43 18 0.135 0.31 19 0.205 1.4 20 0.106 0.44 21

0.106 0.05 22 0.219 23 0.244 24 0.235 25 0.208 4.5

26 0.130 2.1 27 0.294 28 0.323 8.2 29 0.382 30

0.385 31 0.497 32 0.497 1.5 33 0.537 0.8 34 0.657

Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No0.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO Cat. No. 31985. Steady-Glo Luciferase Assay Kit was obtained from
Promega Part# E254B.

In Vitro Data

Example PPARa. PPARS FI'! PPARy FI'
ECso (M) [ECso (uM)] [ECso (uLM)]

1 0.023
2 0.027 42 0.24
3 0.002 [>10] [>10]
4 0.037 37
5 0.053 2.5 4.0
6 0.056 3.6 1.9
7 0075 0.8 0
8 0.073 5.9 1.9
9 0.131 1.0 2.9
10 0.165 5.1
11 0.173 6.1
12 0.183 11
13 0.184 1.2
14 0.213 13 0.3
15 0.123 1.2
16 0.158 0.37
17 0.160 0.43
18 0.135 0.31
19 0.125 1.4
20 0.106 0.44
21 0.106 0.05
22 0.219
23 0.244
24 0.235
25 0.208 45
26 0.130 2.1
27 0.294
28 0.323 8.2
29 0.382
30 0.385
31 0.497
32 0.497 1.5
33 0.537 0.8
34 0.657
35 0.772 5.6
36 0.796
37 0.838 1.9
38 0.950
39 1.00 9.3
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15

20

35 0.772 5.6 36 0.796 37 0.838 1.9 38 0.950 39
1.00 9.3 WD 2004/ 037778 PCT/ US2003/ 033090 97 40 1.30

W@ 2002/02178 42 2.34 43 2.99 44 2.09 45 0. 780 PdBUS2089033090

6.0 47 0.045 [> 3] 48 0.092 [> 3] 49 0.309 [> 3] 50
0.010 [> 3] [> 3] 51 0.027 [> 10] 52 0.017 [> 3] 53
0.042 [0.873] 54 0.131 [> 3] 55 0.545 [1.72] 58

0.340 [0.613] [> 3 59 0.390 [0.655] [1.11] 60 0.002
[> ?]' T> 3] Fold induction for PPARS standard: FEl

36. L—=*2 Fl d—i-nducti-dpdf or RPARy standard: Fl—=70.3
41 221 ARk i
42 _ 2.34
43 2.99
44 2.09
45 0.780
46 1.39 6.0
47 0.045 >3]

48 0.014 >3]

49 0.309 [>3]

50 0.010 [>3] >3]
51 0.027 [>10]

52 0.017 >3]

53 0.042 [0.873]

54 0.131 >3]

55 0.545 [1.72]

58 0.340 [0.613] [>3]
59 0.390 [0.655] [1.11]
60 0.002 >3] [>3]

"1 Fold induction for PPARS standard: FI= 36.1
"2 Fold induction for PPARy standard: FI=70.3

Biological Example 3

aP2 Assay for PPAR gamma Agonists

The procedure is described in detail in Burris et al., Molecular
Endocrinology, 1999, 13:410, which is hereby incorporated by reference in its
entirety, and aP2 assay results of agonist intrinsic activity may be presented as fold
increase over vehicle in induction of aP2 mRNA production.

Twenty-four hours after the initial seeding of the 96-well plates by hand
(around 20,000/well), the differentiation assay may be initiated. Medium may be
removed and replaced with 150l of differentiation medium containing vehicle
(DMSO) or test compounds. Cells may be returned to incubator for 24 hours
culture. At the termination of the challenge, medium may be removed and 100 ul
of lysis buffer may be added to initiate the bDNA aP2 mRNA assay. The
branched DNA assay may be performed according to the manufacturer’s protocol
(Bayer Diagnostics; Emeryville, CA). Result may be expressed as the fold
increase of aP2 mRNA production activated over vehicle controls. ECsg’s and

Emax may be determined by non-linear regression with a sigmoidal fit curve.
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5 Bi ol ogi cal Exanple 3 aP2 Assay for PPAR ganma

Agoni sts The procedure is described in detail in
w®ewoioz77eg8 al ., Mol ecul ar 1o Endocri nol ogy, 19POT/US2003/033090

13: 410, which is hereby in@rporated by reference in

its entirety, and aP2 assay results of agoni st

intrinsic activity may be presented as fold increase

over vehicle in induction of aP2 nmRNA producti on

Tvvent -four hours after the initial seedl ng of
96- ViEd ngaih@scf@ﬁemaf h(em%mao%ew@ 13y be bRed with lysis

blﬁférf(ﬁéy‘?‘é?tlib@gh@é%lc@f aﬁtamm 8 2P csugapa Pg@gé.eumt &rey 15e

15 renbved aced th 150l ntiation
mireie mub@tmraatrﬁ?ﬁ’@ ¥ mirwt@)am%dncml@or JOry) ofi tuslysis

e fon 8ot el B4 0 ady o ERRHoncitly iR i
(predlgcgghateécbrﬂmw t@:ﬂ)alﬂrewtbgmgl buffef (HS%EHI(I?ggl‘idsﬁbs)’my'hb&:apture
PIBPAEK b b atec SYPrint R Nt Mals oubar (RS ¢ he

Di@@ﬁé&t%‘é? UAREr ﬁ'nspi'h@&l%’c@n # BERR&NdLBERATbESS ma %/
Emeryville, CA). Result may be_expressed as the

anneelashasdistctad by irmanuintider. ofolkaying &t Humivse lmcemabore with
thgq’L%{n%géent%(ﬁ?aﬁm% S@ﬁgﬁhvﬁmﬁgﬁ sﬂ@é‘treﬁg cﬂg%gr‘?e" pﬁaedlu%nes%ce

I'néar regre asig curve
mﬂ@@él@@ﬁﬂtﬁ&@ﬁﬂd DS}ﬁé)@MLOGI&QfB&lteBBIatﬁ)Iuhnmmgtdrhe

hal | f th te I be | .
ofyclértiie Brostr i g, Brenbeabindbe el MR dri i ondn the
bINTA rAIRNACTBIELIRAT $ydesm afé besigRed RithProbéPesigheibadftviite at
53C or 30 mnutes at 37C incubator, 70 ul of the lysis

(Bayer Biagnpstigssad hlwftwafa@aﬁléa%@@iym %tafgefrmnae ek

m%tg\{lf?\(%gé é?sr’?)f a ﬁltl)’[@ ;oTﬁjer%HétJr ey cqq]egfdﬁ'sr@ the

séqmeubateni pexferm iaghcbcaatlonE&@ daptureplabek or Bpald:mtmobeé Bagulmg.
t Af t hi bat t he bDNA and

Tife LB ES b HepnyECo AP aR BIOMFT ect ed by the

manuf acturer. Following a 30-m nute incubation wth
sHohep hdM nesGentcRhkaiirbeRRPHRheiaSerEtisihal Sar
SE%' pivhane, A%&?Aé&%é&%ﬁ?&%@ﬂCTCTTGGAAAGAAAGT

SEQ ID NO.3 CCTCTCGTTTTCTCTTTATGCGTTTTCTCTTGGAAAGAAAGT

SEQ ID NO.4 GCTTATGCTCTCTCATAAACTCTCGTGGTTTCTCTTGGAAAGAAAGT
SEQ ID NO.5 CCAGGTACCTACAAAAGCATCACATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.6 GCCCACTCCTACTTCTTTCATATAATCATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.7 AGCCACTTTCCTGGTGGCAAATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.8 CATCCCCATTCACACTGATGATCTTTAGGCATAGGACCCGTGTCT

9

SEQ ID NO. GTACCAGGACACCCCCATCTAAGGTTTTTAGGCATAGGACCCETGETCT
SEQ ID NO.10 GGTTGATTTTCCATCCCATTTCTGCACATTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.11 GCATTCCACCACCAGTTTATCATTTTAGGCATAGGACCCGTGTCT

SEQ ID NO.12 GCGAACTTCAGTCCAGGTCAACGTCCCTTGTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.13 TCCCACAGAATGTTGTACGAGTTCAATTTTAGGCATAGGACCCGTGETCT
SEQ ID NO.14 AAAACAACAATATCTTTTTGAACAATATATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.15 TCAAAGTTTTCACTGGAGACAAGTTT

SEQ ID NO.16 AAAGGTACTTITCAGATTTAATGGTGATCA

SEQ ID NO.17 CTGGCCCAGTATGAAGGAAATCTCAGTATTTTT

SEQ ID NO.18 TCTGCAGTGACTTCGTCAAATTC

SEQ ID NO.19 ATGGTGCTCTTGACTTTCCTGTCA
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o may be quantitated in a Dynex MLX mcrotiter plate
| um noneter. digonucl eotide probes designed to
wa@nwaab77ro the aP2 nRNA and function in the bENXURRBE33090
detection system are desi g¥ed with ProbeDesi gner
software (Bayer Diagnostics). This software package
anal yzes a target sequence of interest with a series
of algorithnms in order to determ ne which regions of
the 15 sequence can performas |ocations for capture,
SERabeND . 2y BFacRtcCprUireTeatneal i ng.  The sequences of
the oligonucl eotides are as follows: SEQ ID NO 1
CATTTTGTGAGTI TTTCTAGGATTATTCTTTTCTCTTGGAAAGAAAGT  SEQ
I D NO 2 ATGITAGGTTTGGCCATGCCTTTCTCTTGGAAAGAAAGT SEQ I D
NO. 3 CCTCTCGITTTCTCTTTATGGTTTTCTCTTGGAAAGAAAGT SEQ I D
NO. 4 GCTTATGCTCTCTCATAAACTCTCGTGGTTTCTCTTGGAAAGAAAGT
SEQ I D NO. 5
CCAGGTACCTACAAAAGCATCACATTTAGGCATAGGACCCGTIGICT SEQ 1D
NO. 6
GCCCACTCCTACTTCTTTCATATAATCATTTAGGCATAGGACCCGTIGTCT
SEQ ID NO. 7 Biological Example 4
AGCCACTTTCCTGGTGGCAAATTTAGGCATAGGACCCGTGICT SEQ 1D

. T IT CT CTT AGC?ATAGGA GICT
gng81l1 Ng_gg%g of Example g%b\ emale, 6-7 week OIld db/db Mice
GTACCAGGACACCCCCATCTAAGGTTTTTAGECATAGGACCCGTGICT  SEQ

ID NO. 10
GGTEaTRETdr il 0uca (6 5 CRESRATTHrAen AT acks@rbars Rar Harbor,

MER 81 Bkt ade armoused iy ek FRAR ISRl atameg shpgbox

calyes 1 Room temperature was maintained at 68-72 °F and humidity at 50-65%.
(:A(;I(:(:A(;ﬁ!ﬁI:AA(iGI(}:E_;I GI GGCATA%ACCCGI CT
R@é@ghg n:|xr®_/v§§ on a T2-hourlig -r;lz)ur-crj;r cycle. Mice were fed a

ceWQTJ fALisEAUIS-BA T dUAIA\IRERHRSEE & CINuthé

InfA AR EanisAMATGT TWT FGhistapand-AvmTinccBonadEredcdYy T Eood and
- TTTCACTGGAGACAAGTTT SEQ I D NO. 16
W%@A%%@%MGAT% SEQ I D NO. 17
CTGGCCCAGTATGAAGGAAATCTCAGTATTTTT SEQ I D NO. 18

TCTGCAGIGACTTCGTCAAATTC SEQ | D NO 19 .
AT T ECEIRET P RERGE S SRIARSS178.5% hydroxypropyi-

mé&EYIcbRA0O3 (D38 THEmiBS, Midland, MI). The dosing volume was 10 mL/kg

of body weight. Female db/db diabetic mice (8/group) were orally gavaged once

daily for 11 days with either 0.5% methylcellulose in dH,O (vehicle) or
PPARagonist at either 0.03, 0.1, 0.3, 1, 3, 10 mg/kg/day. Body weight was
measured in the mornings on Day 1, prior to dosing, and on Day 12 before
bleeding. 18-24 hours after the final dose for each group, the mice were
anesthetized with CO,/O, (70:30) and bled by retro-orbital sinus puncture into
micro-tubes containing clog activator and then put in ice. The serum samples
were prepared by centrifugation. Serum glucose and triglycerides were
determined by using COBAS Mira Plus blood chemistry analyzer (Roche
Diagnostics, NJ). Serum insulin was measured by using ALPCO insulin ELISA
kit.
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SEQ I D NO. 20 AAGTGACGCCTTTCATGAC 5 Bi ol ogi cal Exanple
4 10 11 Day Dosing of Exanple 3 in Fenale, 6-7 week
(Femal e db/db mice (C57 BLK PCT/US2003/033090
S/ J- m+/ +Leprdb, Jackson Lab®, Bar Harbor, M), 6-7
weeks of age, were housed four per cage in
sol i d- bottoned shoe box 15 cages. Room tenperature was
mai ntai ned at 68-72 OF and hunmidity at 50-65% Room
l'ighting was on a 12-hour |ight/12-hour dark cycle.
Mce were fed a certified NNH Rat and Muse/ Auto 6F
red IR lci at 1t [ IS
Loui SIS ARl s berfortel dHiig the Phooralt Ehisnleraphpad,
Menewia, QA). argoperforthingvennerwap r ANOYWR | withd aadDlnrsttsimultiple
ound was prepared as suspensions in 0.5%
Cﬁﬁ%%%%?&rgg%w - net hyl cel | ul ose (Dow Chem cal, M dl and,
M). The dosing volune was 10 nL/kg of body wei ght.
Femal e db/ db di abetic mce (8/group) were orally
gavaged once daily for 11 days with either 0.5%
Wbyl cel lul ose in dH2O (vehicle) or 25 PPARagoni st at
either 0.03, 0.1, 0.3, 1, 3, 10 ng/kg/day. Body wei ght

Exa@ge’ [Measufed in the nornings on Day 1, prior to
dosi n@lasand on Day 12 before bleeding. 18-24 hours

after tlée fi nal dose for each group, the mice were
ahestihe? Vzed with CO2/02 (70:30) and bled by

retrq-dfMikal sinus puncture into nicro-tubes

chnt 3i WP Hgl cl og activator and then put in ice. The

sbrum ¢a¥pl es 30 were prepared by centrifugation.

Serumdf ¥ichse and triglycerides were deternined by

i ng 5?1;4 S Mra Plus blood chemistry anal yzer (Roche
O,agnodticls, NJ). Seruminsulin was neasured by using

A PCOPA% in ELISA kit. WO 2004/ 037778

BCTIs2003) 033090 100

' db/db Mice dosed @ 1.0 mpk. Datais represented as a % change compared to, vehicle treated animals;
NC =no change

210 day oral dosing
? 11 day oral dosing
* 5 day oral dosing

Biological Example 5
11 Day Dosing of Example in Female, 7 week Old ob/ob Mice

(Female ob/ob mice (C57 BL/6J-Lep®, Jackson Labs, Bar Harbor, ME), 7
weeks of age, were housed two per cage in solid-bottomed shoe box cages.
Room temperature was maintained at 68-72 °F and humidity at 50-65%. Room
lighting was on a 12-hour light/12-hour dark cycle. Mice were fed a certified NIH
Rat and Mouse diet #5K50 (P M | Nutrition Int'l, St. Louis, MO, via W. F. Fisher

and Son, Inc., Bound Brook, NJ). Food and water were supplied ad libitum.

The compound was prepared as suspensions in 0.5% hydroxypropyl-

methylcellulose (Dow Chemical, Midland, Ml). The dosing volume was 10 mL/kg
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Statistical analysis was perfornmed using the program
Prism (G aphpad, Monrovia, CA) and perform ng one-way
wWeDOWA3MITE h a Dunnett's nultiple conparison tBSI/USH03/683090
Vivo data Exanple’ O Plasita TG 12 -52% 2 -56% 3
-66% 4 -47% 54 -19% 6 -50% 7 -63% 8 -27% 9 _6%
10 db/db M ce dosed @1.0 npk. Data is represented as
a %change conpared to, vehicle treated animals; NC =
no chan 2 10 day oral dosing ' 11 day oral dosin

of hody wgjg r emalesabrigb dinbetst Glieg)(&aioupk wers eradiy gavaw? once

L e P T
agidaisbat 0. OlvE)o 01, o\meeas 013, dgag/kgkdt=g. Bod;zwmghmqsemeaaged in
G TR ORI RTIBHS 99 RO WA 1 belb o698 FORIS
after the final dose for each group, the mice were anesthetized with CO2/O»
(70%:30%) and bled by retro-orbital sinus puncture into micro-tubes containing
clog activator and then put in ice. The serum samples were prepared by
centrifugation. Serum glucose and triglycerides were determined by using
COBAS Mira Plus blood chemistry analyzer (Roche Diagnostics, NJ). Serum
insulin and free fatty acids were measured by using ALPCO insulin ELISA kit and
Wako NEFA kit, respectively.

Statistical analysis was performed using the program Prism (Graphpad,

Monrovia, CA) with one-way ANOVA and a Dunnett’s multiple comparison test.

In Vivo data

Example' A A A
Plasma | Plasma | Plasma
TG Glucose | Insulin

50 -86% | -74% -93%

" ob/ob Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals.

F. Other Embodiments
The features and principles of the invention are illustrated in the
discussion, examples, and claims herein. Various adaptations and modifications

of the invention will be apparent to a person of ordinary skill in the art and such



l'ighting was on a 12-hour |ight/12-hour dark cycle.
Mce were fed a certified NNH Rat and Muse di et
WENBO3TB M1 Nutrition Int'l, St. Louis, MD RCHUYI00F033090
Fi sher 25 and Son, Inc., Btind Brook, NJ). Food and
water were supplied ad libitum The conpound was
prepared as suspensions in 0.5% hydroxypropyl -
net hyl cel | ul ose (Dow Chemical, Mdland, M). The
dosi ng vol unme was 10 nl/kg WO 2004/ 037778 o _
otberremBodinngis grmalso ithintnermsgpewéithminvertiomn Eublications cited
PRSI egavaged once
hcgrgal IHC%S%éayg%mgiﬂﬁ%ngY?%@%ﬁénet hyl cel | ul ose in
dHZO (vehicle) or PPAR agonist at 0.003, 0.01, 0.03,
0.1, 0.3, 1 ng/kg/day. ht was neasured in
t he norni ngs on Day 1, SR/F%Y"SCJJ&%& ?Tg and on Day 12
before bl eeding. 18 hours 5 after the final dose for
each group, the mce were anesthetized with C02/02
(70% 30% and bled by retro-orbital sinus puncture
into mcro-tubes containing clog activator and then
put in ice. The serum sanpl es were prepared by
centrifugation. Serum glucose and triglycerides were
determ ned by using COBAS Mra Plus blood chem stry
anal yzer (Roche Diagnostics, NJ). Serumto insulin and
free fatty acids were neasured by using ALPCO insulin
ELI SA kit and Wako NEFA kit, respectively.
Statistical analysis was performed using the program
Prism (G aphpad, Monrovia, CA) with one-way ANOVA and
a Dunnett's nultiple conparison test. 15 In Vivo data
Exanple’ A 0O 0O Plasma Plasma Plasma TG G ucose
Insulin 50 -86 % -74% -93% ob/ob M ce dosed @1.0 npk.
Data is represented as a % change conpared to vehicle
treated animals. 20



25 F. O her Enbodi nents The features and principles of
the invention are illustrated in the discussion,
wez@apBE3s and cl ai ns herein. Various adapt at i PEEUS2UA3/033090
nodi fications of the inveh3ion will be apparent to a
person of ordinary skill in the art and such WO
2004/ 037778 PCT/ US2003/ 033090 102 ot her enbodi nments
are also within the scope of the invention. :
Publications cited herein are incorporated in their
entirety by reference. Wiat SLAIMS; i ped is: WO
2004/ 037778 PCT/ US2003/ 033090 103 CLAIMS 1. A
coppound of Farmula | R7T R R5 O ~-Y H)) <X NR4 5
LR ﬁ?”ﬁ@uﬁdlﬁ’é‘)%ﬂﬂp‘é'all or a pharnaceutically acceptable
salt, C 1-6 ester or C 1-6 am de thereof, wherein 10
each of RlL and R2 is independently
(CH2) MNRaRb, (CH2)nOR8, (CH2) nINH(
(CH2) nCO2R8, where each of Ra, Rb,
i ndependently Hor C 1-6 al kyl, or
together with the carbon atom tQ whi)F
attached are a@ 3.7 ¢ al I;>\Léymi5' bet ween | and

6; nis 1 or 2 X ! N
HO R
4

Ri R Rs n

Formula |
or a pharmaceutically acceptable salt, C 1.5 ester or C 1.5 amide thereof, wherein

each of Ry and Rz is independently H, C 1 alkyl, (CH2)mNRaRpb, (CH2)mORs,
(CH2)mNH(CO)Rg, or (CH2)mCO2Rg, where each of Ra, Ry, and Rgis
independently H or C 1.5 alkyl, or Ry and Ry taken together with the carbon atom

to which they are attached are a C 3.7 cycloalkyl;
m is between 1 and 6;

nis 1or2;
Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at

the 6 or 7 position when n is 2;

Rz is H, phenyl, C 1.3 alkoxy, C 1.3 alkylthio, halo, cyano, C 1. alkyl, nitro,
NRgR109, NHCOR19, CONHR1p; and COOR1g; and Rj is ortho or meta to X;

R4 is H or -(C 1.5 alkylene)R+s, where Rys is H, C1-7 alkyl, [di(C 1-2
alkyl)amino](C 1. alkylene), (C 1.3 alkoxyacyl)(C 1.5 alkylene), C 1.6 alkoxy, C 37
alkenyl, or C 3.5 alkynyl, wherein R4 has no more than 9 carbon atoms; R4 can

also be -(C 1.5 alkylene)R1s wherein Rs is C 36 cycloalkyl, phenyl, phenyl-O-,
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Xis 0or S; wherein Xis at the 5 or 6 position when
nis 1; and wherein Xis at the 6 or 7 position when

wm2008/0277720 R3 is H, phenyl, C 1-3 al koxy, C 1PGI/US2003/033090

al kyl thi o, halo, cyano, C 1046 al kyl, nitro, NRORILO,
NHCOR10, CONHR10; and COOR10; and R3 is ortho or neta

to X;, R4 is Hor -(C 1-5 al kyl ene) RL5, where R15 is

H CL.7 alkyl, [di(C 1-2 25 alkyl)am no](C 1-6

al kyl ene), (C 1.3 al koxyacyl)(C 1-6 al kylene), C 1.6
aihedylyS-. or 9.576 mgrbened, heéﬁ?roe:v@ylsmﬁl Retwpen W gihetewgatoms

ﬁ%’ carbon atons; R4 can also be -(C

rlh%ge a f31/[Pene)(Ella{l:n(\)?vﬁér ein RI5 is C 3.6 cycl oal kyl,

phenyl, phenyl-0O, WO 2004/ 037778 PCT/ US2003/ 033090
4 enyl A5, _or~a 5-6 nenbered heterocyclyl with

éﬁﬁ/{ggnﬂ%%ﬁ@ ai“{]@teroatoms sel ected fromN, 0, and

S; Yis NH NHCH2, and 0; 5 each of R5 and R7 is

[ ndependen%lr% selected fromH C 1-6 al kyl, halo,

&pgh@f Regn lsm@pﬁnd@aﬂmqectedimm bh, Qm@alkﬁ halg, cyano,
I
Al 160k, g AN, CARLIRIRI 08or SaREIRAN
fanoind-Bl me}nbaned sterboyetgl with beﬂ\mne‘darnd drineeroa®rag kelected
aI o nltro COR13, COOR13, C 1-4 al koxy, C
roL{n hydr oxy, phenyl, NR13R14 and 5-6

rrerrbered heterocyclyl with between 1 and 2
heteroatoms sel ected fromN, 0, and S; 15 in _addition,

é?et Bselattedfiames 16 alkb halrl axanemtrecCOR@ LY BFes e+t o

iy, B VAR Bk, BREI NRARAS 8528 Hicisted

(retgrogyg(vatbetwvgend and B-hetexpatoms selacted e Ne Q, laed S;
sum(p + ) is at least 2; 20

in addition, either Rs and Rg or Rg and Ry may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from —(CHz)s—, -(CH2)s-,

and (CH12)pN(CH1-2)q,
p is 0-2 and q is 1-3, where the sum (p + q) is at least 2;

each of Rg and Ry is independently C 1 alkyl; f
each of Ry1, Rq2, R13 and Ry4 is independently H or C 16 alkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may be
substituted with between 1 and 3 substituents independently selected from F,

Cl, Br, I, amino, methyl, ethyl, hydroxy, nitro, cyano, and methoxy.

2. A compound of claim 1, wherein one of R and Ry is methyl or ethyl.

3. A compound of claim 2, wherein each of Ry and Rz is methyl.



10

15

20

25

30

each of RO and R10 is independently C 1-6 al kyl; each
of R11, R12, R13 and R14 is independently Hor C 1-6
wa@bkdoglo377aher ei n each of the above hydrocar byl BPemUS2003/033090
het er ocar byl npieties nay bB® 25 substituted with
between 1 and 3 substituents independently sel ected
fromF, d, Br, I, amno, nethyl, ethyl, hydroxy,
nitro, cyano, and nethoxy. 2. A conpound of claim1,
wherein one of RL and R2 is nethyl or ethyl. 30 3. A
4.cdvpompdund ot tlainmi2wheredn B @nddzalsén Rueder are ciyslobutyl or
n%%%MJe } 2004/ 037778 PCT/ US2003/ 033090 105 4. A
conponRa Yo claim1, wherein Rl and R2 taken together
are cyclobutyl or cyclopentyl. 5. A conpound of claim
1, wherein is H 5 6. A conpound of claim1,
5. e Fempowad fﬁzgc'é"“lﬂswaﬁié’d&ﬁs igH1-3 al kylthio, halo,
cyano, C 1-6 al kyl, nitro, NRORLO, NHCOR10, CONHRL1O;
or COOR10. 7. A conpound of claiml1l, wherein R4 is H
6.0rA compgurd ri/¢laim 1owherein BoipEurdlisixye Cai-nalkylthigerado.n

R4, - | el f | 8,
i RorC R T R o, BHODRETBORIER G, of pEICR
wherein R4 is H 11. A conpound of claim1, wherein n

is, 1. 12, co und of claiml, wherejn nis 2. 20

7.1 Sampaiiins GHGOEF Tergetin R BItiGanaldl N arp. ~ 14 A
compound of claiml1, wherein Y is NH 25 15. A
conpound of claim11, wherein Xis S. 16. A conpound

8.0fA gpapaynd ofyplaineirnwierain 84 isii or£ eoadlund of claim 1,
wherein at |east one of R5 and R7 is H.

9. A compound of claim 8, wherein Ry is ethyl.

10. A compound of claim 8, wherein Ry is H.

11. A compound of claim 1, wherein n is 1.

12. A compound of claim 1, wherein n is 2.

13. A compound of claim 1, wherein Y is NH-CHa.

14. A compound of claim 1, wherein Y is NH.

15. A compound of claim 1, wherein Xis S.

16. A compound of claim 1, wherein X is O.

17. A compound of claim 1, wherein at least one of Rs and Ry is H.
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30 WD 2004/037778 PCT/ US2003/ 033090 106 18. A
conpound of claim 17, wherein R6 is C 1-4 al kyl,

whadoaet/moxy, hal omethylthio, or di (C 1-3 al kpd/aston®033090

19. A compound of claim 18106wherein R6 is

trifluoronmethoxy, difluoronethoxy, 5 trifluoronethyl,

trifluoronethylthio, t-butyl, isopropyl, or

di met hyl am no. 20. A conpound of claim3, wherein R3

is H R4 is C2-7 alkyl, and Y is NH 21. A conpound
1&f A cpripeund of gladnel7n wherein 8s is Cor-alkyl phalomedmd, of

clai erelnan i .23. A conpound of claim 20,

V\h@érlgﬁn%%r}llwg)’ E?Hgg1 Zfa.ﬁk)i)acr:ncﬁrgp'ound of claim 20, wherein

R4 is C 2-5 alkyl. 25. A conpound of claim 24,

rein R4 i thyl, 26. .A €0 und of  claim 20,
1B eBpoRadicE climtia, shgint Ao TprarGe b hsgromesioy.
t rtirrﬂhmmmylhwﬂuotdnhéthylﬂﬁ@,rf&idvg! isBbpyt, 0P dintbthylamino.
i sopropyl, or dinethylam no. 27. A conmpound of "claim
1, wherein each of Rl and R2 is independently H C 1-6

2y oo T, o R s SCF B Y ise

between 1 and 6; nis | or 2; Xis 0 or S; wherein X

s,at _the r,.6 Sition e, nis 1; and wherein X
21-sAngPQH“Sr?gCE"’B%%VWbSEﬁ"P' R ennis 2; W

2004/ 037778 PCT/ US2003/ 033090 107 R3 is H, phenyl, C

1- 3 al koxy, 1-3 al kylthio, halo, C1-6 al kyl, or
Z%dFéIQ%‘POH%G la'rg%’ptﬂ%sr%m nigda to X

23. A compound of claim 20, wherein n is 2.
24. A compound of claim 20, wherein R4 is C 2.5 alkyl.
25. A compound of claim 24, wherein R4 is ethyl.

26. A compound of claim 20, wherein Rg is trifluoromethoxy, difluoromethoxy,

trifluoromethyl, trifluoromethylthio, t-butyl, isopropyl, or dimethylamino.

27. A compound of claim 1, wherein each of R{ and R is independently H, C 1.5

alkyl, (CH2)mNRaRp, or (CH2)mORs, where each of Ra, Ry, and Rgis
independently H or C 1 alkyl;

m is between 1 and 6;

nis1or2;

Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at

the 6 or 7 position when n is 2;
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R4 is Hor -(C 1-5 al kyl ene) R15, where R15 is H, Cl1_7
al kyl, [di(C 1-2 5 alkyl)am no] (C 1-6 al kylene), (C

waz2@4abrexyacyl ) (C 1-6 al kyl ene), C 1-6 al koxyPCDUSI803/033090

3-7 al kenyl, wherein R4 ha®¥¥’no nore than 9 carbon
atons; R4 can also be -(C 1-5 al kyl ene) RL5 wherein R15
is C 3-6 cycloal kyl, phenyl, phenyl-0O, phenyl-S, or
a 5-6 nmenbered heterocyclyl vvith between 1 and 2

het eroat ons selected fromN, 0, and S; 10 Y is NH or

1, Rheew!, 61 1-relkaxy GRes a&yltmqetwﬂd@nmay%arect ed

f I , COOR11, C 1-4
NR&?("” aﬁd]Rﬁnglnt%lotrﬁF%gq%ydr oxy, and NR11R12; 15 R6

is sel ected fromC 1-6 al kyl, halo, COR13, COOR13, C

h [, 4 d 5-6
Tiisdt 8 v ca bR athere bss odr S 1 ahid, FRE 15 a”f
f’é‘?ﬁ‘“?@ﬁﬂ%?é%ﬁﬂn{“ oo Bl Pl gRID p iRy, or ©
qRih whereimas has n%aseﬁl@@hi?lcwhqrbatomsst 6 al kyl :
h/of |
Vr;'?;*.e‘éﬁ ABRENG s RGBT AR € Al b e
Ritesyt-Oucpitenyl- Sdexﬁ@'@énndambel@lddtﬂtemcwlplnwﬁ betdee@ 1 and 2

IRt PelepteB N B S Tom o P A

2-{6-[1-Ethyl -3-(4-trifluoromethoxyphenyl

)\gtse'&'ﬂﬁr'\ﬁﬂghm hal en- 2-yl sul f anyl } - 2- net hyl pr opi oni ¢

acid; 30 2-{2-[1-Ethyl

- 3- (4 trifl uoronmet hoxyphenyl)urei do]i ndan-5-yl sul fanyl
Jeagh ofiRsiapiddRdigiindenendentty, salerted Guh0Bl7 €74 alkyl, halo, COR11,

B YR OB e

enyl ) urei do] i ndan-5-yl sul fanyl }-2- nethyi propi onic

%, @selected from C 1 alkyl, halo, COR1s, COORy3, C 14 alkoxy, C 14
alkylthio, phenyl, NR{3R14 and 5-6 membered heterocyclyl with between 1 and
2 heteroatoms selected from N, O, and S;

each of Rg and Ryg is independently C 1.5 alkyl;
each of R11, R12, Ri3 and Ry4 is independently H or C 1.6 alkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may be

substituted with between 1 and 3 substituents independently selected from F,

Cl, amino, methyl, ethyl, hydroxy, and methoxy.

28. A compound of claim 1, selected from:

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;

2-{2-[1 -Ethyl-3-(4-triﬂuoromethoxyphenyl)ureido]indan-5-ylsi1lfany|}-2—

methylpropionic acid;
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2-Methyl -2-{2-[1-pentyl-3-(4-trifluoronethylsulfanyl ph

enyl ) urei do]i ndan-5- yl sul fanyl }propionic acid; 5
wQ2¢o2/07r7Et hyl - 3- (4-i sopr opyl PCT/US2003/033090

phenyl ) ur ei do] i ndan- 5-yl sul@anyl }-2- net hyl propi oni c

aci d;

2-Met hyl -2-{2-[1-pentyl -3-(4-trifluoronethoxyphenyl)ur

ei do] i ndan-5-yl sul fanyl }- 2-met hyi propi oni ¢ aci d;

yl am nophenyl ) - 1- et hyl

2-{2-[ 3-(4-Di net
u?i{?dgbjEtk(iﬂ%(‘get}gﬂugmm%thsﬂsw@ylq@nuﬁumdqimgn@qylgulgqnyd}-z-
W&@ﬁh,ca%haz [1-(3-methyl b utyl)-3-(4-trifl u

'enyl) u rei do] i nda n-5-
yESMeﬂhahg-I{?-{E—pantyh%(pﬂnﬂuammetmdsiulfanylphenyl)ureido]indan-5-

4- Iso ropyl phenyl)-1
»ylSL{I% X&?rﬁ&f%ﬁﬁ ’urel do] i ndan-5-yl sul fanyl } - 2-

MRy {EtEAL B M- opfipdiph&hyl)ureidojindan-5-ylsulfanyl}-2-
2- hge%{h gﬂ (‘4| 1- fgerg)?/p4 e%))/I 3- 24 tri f)f uoror}%t hoxypheny
mP‘)*‘MWé?EJ@T'iC 5- yl sul fanyl }propionic acid;

3R et R theromehexyehgnureidalindeneSylsyigni
2-mett|@5tlmr@ny11m®a@i¢ht hal en- 2-yl sul fanyl } - 2- net hyl

b2ng I Aaripoppeml ieghiyrrisieprenryisulfanyl-2-
méeﬂhlyhrir@kﬁi]énlaefddqh?LO 5n6 i I8 o t hyl propi on

gt'\@eatw'zﬁi%-?f £ Etaqﬁ@/esr'butz @Z@r‘aﬂflP@remqsh@mpayspﬁwgggqolmdan 5-
yléuﬁaﬂzﬁ-@-m%ﬂﬁmreb@néeﬁmcy 8- tetrahydron

al en- 2-yl sul f anyl }- 2- et hyl pr opi oni ¢ aci d;

B34 maryop RPN A3-nustoyibatsrtpiogngny Sodeuianyi-Br

m?t'ﬁ? %‘985'8%6%% hal en- 2-yl sul fanyl } - 2- net hyl propi oni c

aRiMiethg®-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-

2-{6-11-Eth I-3 (4 trifluoronmethoxyphenyl)ureido]-3-ne
ylstLHfi?py r@pipn acid

; gf{gqﬁtﬂmm?ﬂ&mb%&nd&ﬁh@hﬂ%k@sﬁﬁéﬂ%&%@@'7%3' c

tetr@hs(dtonaphth@I@n%ﬂsw&wﬁ%mﬂtbwr@pmc aidy i f1 uor omet hox
{2 L R Pam S o PP PICb S A B0 B oni
tetahyro3dpitBaleA-Zyvisyltanyt)- EMedh)&pmp[b,nlcsmlect ed from
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.

29. A compound of claim 1, selected from
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WD 2004/ 037778 PCT/ US2003/ 033090 109 2-M et hyl
-2-{2-]1I
WO b@xps7738 (4-trifl uoronet hyl sul fanyl phenyl ) ur ePdDps20d36083090
-5- ylsul fanyl } propi oni c att9d ;
2-{2-[3-(4-D net hyl am nophenyl ) - 1- pentyl ur ei do] i ndan-5
-yl sul fanyl }-2- nethyipropionic acid; 5
2- Met hyl - 2- { 2- [3 (4-trifluoromet hoxyphenyl)ureido]inda
n-5-yl sul fan ionic acid; 2-Methyl
BB k2P dyle T4 ifbprasetbus i hRs Lk clindaifnc
}.propionic acid; 2-Methyl
yle'gf{hgl}ﬂl%r[@?& “(4-trifluoromethyl sul fanyl phenyl) urei
d @H2H8eA-Bimetloylnndwphanyl)-} frempyluneidoliadanks-ylsulfanyl}-2-

2:{2-13-(4-1sopropyl phenyl )-1-(3-pentyl)ureido]indan-5
me%’ﬁ‘ﬁk?'&ﬁ ‘g net hyi pr opi oni ¢ aci d;

22{Me{h§r-(2QZI[SI(A-TIEHFOYd)IﬁQm@)Xi/ﬁhéﬁy()ﬁréi”(%]ﬁﬁdlan 5-y|su|fanyl}prop|on|c

)él‘el do] i ndan yl sul f anyl - “met hyl"pr opi ohi ¢ acid
ag

yF%Iasﬁﬁ‘r;?-ﬁ?ﬁg%%dw Al trlhu&gm&ﬂ&yﬁhgﬁ)l JUEaBriRaar-8ul fan

1"oni ¢
ylsulfapw[}grapienic egidppy| phenyl ) - 1- (3- hexyl ) ur ei do] i ndan- 5-

S 2Rl St Rh Gt e stitabi mhen b islinga & o

yl$witdnly| gmp,&nc aadyl suI fanyl } propi oni ¢ aci d;
2{6E (4-trifl uoronethoxy phenl?ureido-B-ma
t Rdzsl §4E§SqPFSDYIphenyI) 1 -(3-pentyl)ureido]indan-5-ylsulfanyl}-2-

mgwﬁgy,gm%@&n hal en- 2-yl sul f anyl } - 2- net hyl pr opi oni ¢
2 2{{8-[pA 4 #erButdplieny )1 (:wentyﬁetdmdnqmlae@w;unfmw}ez- 3-fl

m?&yfpéﬁﬁj'g%n%% hal en- 2-yl sul fanyl } - 2- net hyl propi onic

aeids(34Biphenyl-4-yl-1-pentylureido)indan-5-ylsulfanyl]-2-methylpropionic
2- {6 [1-Ethyl-3-(4-trifluoronethoxyphenyl)ureido]-3-ch

aqi¢r 0- 5, 6, 7, 8- o
;gf{gﬁbxdfl%}%ﬁﬂBﬁér?;fvy-?u(:a/-'h%%mﬁewb}iné’ér{IBIJlBUn%W@-'zQ”' c
methylpropionic acid;
2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}propionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3~(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8~
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid; and
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2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl
)urei do] -3-brono-5,6,7,8
W0 edonabyas onapht hal en- 2-yl sul fanyl } - 2- net hyl prp@T/082003/033090
aci d; 110
2-{6-[1-Ethyl -3-(4-trifluoronmethoxyphenyl)ureido]-3-ne
thyl-5,6,7,8- 30
t et rahydr onapht hal en- 2- yl sul f anyl } - 2- net hyl pr opi oni c
acid; and WO 2004/ 037778 PCT/ US2003/ 033090 110
2 RiblathyI-2{2-pl-haxydxigtriflugramethaxypbeayhstrpigeliptiamdt ) ur e
I5Gedd = B igul fanyl } propi oni c acid. 30. A conpound
yo? qugﬁﬁnibié"%é Igct ed from 5 2-{6-[1-Ethyl
-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8
36, AIBISYLRI MR N Berctda e anY! } - 2- met byl propi oni e

2-2@6{[3E¢myi-ﬁtq4fﬂriﬂ@<5r@mmypnb YirdidbpE®07 85, 6,7, 8-tetr
hydr onapht hal en- 2- yl sul fanyl } - 2- net hyl propi oni c
teﬁ‘g%yﬁrona hthalen-2-ylsuIfanyl}-2-met%ylproplonlc acid;
5. |2l tsd ) . .
e F e R GRS KPS AT ABEA
yisulfegy[}2-metiyiprapionict adid;l uor omet hoxyphenyl ) ur ei do] - 3-f |

8 . N
Lo fant ety ritvarametopupheaviyreidalindans sy
mathiythiropionic acid; _ _
Atk B aShoromatncphanyuraiiol 3 Riotor 5. 7181 > ™
1 X < D hyl i i
telrBhyRONSBINARN 2 Asard L Meth fpteplarte BBEY | PT O O

ph&Sr )-Ehei- St tritieoromephasyphemyt ureido]- Beeéthiy1e5,6 1. 8ni ¢

i d; = t .. .
teﬁgb‘?‘ﬁ'f’ﬁ%&btrﬁ%%&i—l %-'5‘("5&1'13’#}? T MADYREAPIONS B%ihy 1 ) ur ei do] i nd
are-g2-[Ethyl-Bahthiflyuwropietiiilsuleliphe 2 ) #didofin B otk ifanl)-2-
cga m1l, selected from
m?-h%/b‘f’ﬁ'b@ﬂﬂ?f LBNEA-trifluoronet hoxyphenyl
o i l - S - j i . _d,
e S O et
Yisulieaydiopiammaddy| sul f anyl } - 2-

31. A compound of claim 1, selected from:
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-ylsulfanyf}-2-
methylpropionic acid;
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.



10

15

20

25

25 met hyl propi oni ¢ aci d;

2-Met hyl -2-{2-[1-propyl -3-(4-trifluoronethoxyphenyl)ur
wer@apsTidan- 5- yl sul fanyl } propi oni c aci d; and PCT/US2003/033090

2-{6-[1-Ethyl -3-(4-triflubronethoxyphenyl

)ureido]-3-fluoro-5,6,7, 8-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢

acid. 30 WD 2004/ 037778 PCT/ US2003/ 033090 111 32. A

har t ion r|S|n a conpound of
32&2 %ﬁ]‘é&éﬁ@%gﬁggé igf, cd(grfnprgsi g asompoppd ioh glaing, 1, 20, 27,
t r2t30ngr 8t. i nhi biting the progression of a PPAR-al pha

nedi ated 5 disease, said nethod conpri sing
adm nistering to a patient in need of treatnment a

3Phrhigsey
3(C:)orrprl Si ngr%h%ngm”ﬁ'gm hl%;m ylgitfsglfa%f%ggﬁgé %pﬁ’%@edlated
34liseRsge 586 dnethod camprisitig adnmnfsterlngatbda PRIt & pded of
elected fro sl i pj.derni a
an%a?grgﬂtl %bggﬁ%aérﬁga@o %'ieecg've:?@ouﬂt ﬂg}." I‘%B’W' tiongommsising a
wheengioungaif dlaiinsie 2027 s28lysg{ pi dem a. 36. A net hod of
claim 34, wherein said dyslipidema is selected from

phase | 15 hyperli pi dem a, pre clinical

34hypeictidd sfadiim 3P asdeil i i -
hyperGChoI est elr em a, ?/I?J]os-atwppr ngﬂ? %q%tr%dadlseqwsg 1S
hypscted fgw@l:ylsllm@ﬂm@ aryy cardiovesbider diseases. m 34,

wherei n said cardi ovascul ar di sease is

at herosclerosis, coronary artery di sease, coronary
35h damethtidssaiaim 2, wizeihyaid Hiesss®iR. -dy8fipidémigt hod of

claim 33, 35, or 36, further conprising the step of

adm nistering to the patient a jointly-effective

36aromethodfof ldimnB4d w
*l 33 35, |m§36 e Vgglﬁg u‘?’t%gdegﬁﬁbsfg%feﬁeg%mg{‘%e'

H’idﬁmﬁ ePlenginicsl hyteeripideeva, phageilimyiperlagidenta, ve
aﬁ%@bh&fest%ré}h%?ﬂyﬁ&-ﬁﬁ%ﬁole&gyﬁémp, 8?1ypertr|glycerldem|a.

37. A method of claim 34, wherein said cardiovascular disease is
atherosclerosis, coronary artery disease, coronary heart disease, or
hypertension.

38. A method of claim 33, 35, or 36, further comprising the step of administering

to the patient a jointly-effective amount of a lipid-lowering agent.

39. A method of claim 33, 35, 36, or 38, further comprising the step of
administering to the patient a jointly-effective amount of a blood-pressure
lowering agent.



