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WD 2004/ 037777 PCT/ US2003/ 033088 -1 TREATI NG SYNDROVE
X W TH SUBSTI TUTED TETRALI NS AND | NDANES

w@e@ss3Ref erences to Rel ated Applications Thi SPCT/US2003/033088
application is a non-provisional patent application of
U.S. provisional 5 patent 1qpp| i cation No. 60/419, 927

filed on Qctober 21, 2002 and U.S. provisional patent
application No. 60/495,758 filed on August 15, 2003

TR@mmbeﬁYNdR%ﬁETkWﬁﬁ%ﬁﬁ%?@nﬁﬁgﬂ%ﬁngﬁhﬁg&' ES
—of the TTVent:on-10 The

tetralin and i ndane derivatives, conpositions

containing t 3 hods, pf ing them Background
Syndrome % (SRR Refied AbDRLAMRE: o

ﬁpﬁtﬁaim?mbl'gati@’ﬁ ig anauhianck;viéi_artwaﬂep%it@rfjtéa_rp><|bﬁeatmhzlcbﬁ'f L@.iStJ.l Pfd\Asional
| 0 re e ones| an | alre astli n
patgltdppliationdfie TP $a20 dfrelot Gelabeng 1t P04ang La: mrovisional
patéfR tpbRtdtRm NG b J/aesil 58 iR PRUGES 151 99(9'{; %hﬁt‘g«?ob-‘/ the

... peroxi sone proliferator-activa récept or pha ( PPAR

SUBSIHBY TEDPHARRAL DS AND ENDANESE. of t he nucl ear
receptor famly, a group of ligand 20 activated
transcription factors. PPAR al pha receptors are found
predomi nantly in tReeld ofe.Inddigiogenes regul at ed by

PPAR al pha i ncl ud mes jnvolved in the
et Be Juiaten dreties Sy icd lebeno peclingare seraivas d
confpoditisRe tbntirh & tHom a1l ﬁ@&oﬁ%koﬁgﬁsngit@gmt ant component

of high density |ipoproteins ' ective, high
affinity PPAR al pha agonists increase hepatic fatty

aci d oxidation, which iEnFC§ ;j;o[]ng.f’ decreases circul ating

triglycerides and free ids. The reduction of

ci Syodiremeny (or MgitahmsiciSiesrome) in’eld'dlé$ & doNsoinBIERT dffsulin
. . . t In 1nsulin resistance |1 n
g6 RSPl O PR bressle. bty riierparee desing

glucoséh PPAR al pha agonists. Qoesity is often
npani ed by insulin resistance and eventually

ﬁg§8M|fh% ggepefriating i falkeeid melabotisn anlinBNinoaction@ee
regdrlréggg ILYREE Beloxisatle ggﬂ@mert%f%ﬁ%EWﬂ%d :rg%egﬂblﬁbaﬁ ?Igﬁfbxhyalpha).

el S 1 s assocl at Wel g
PPAR alpha is a member of the nuclear receptor family, a group of ligand-

activated transcription factors. PPAR alpha receptors are found predominantly in
the liver. The genes regulated by PPAR alpha include enzymes involved in the
beta-oxidation of fatty 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. Obesity is often accompanied by insulin resistance and
eventually non-insulin dependent diabetes mellitus (NIDDM or Type I diabetes).
Such treatment in animal obesity models is associated with weight loss. Known

as treatments for hyperlipidemia, fibrates are weak PPAR alpha agonists.
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as treatnents for hyperlipidema, fibrates are weak
PPAR al pha agoni sts. WD 2004/ 037777 PCT/ US2003/ 033088
WO 200E0307pt es of known PPAR al pha agoni sts var i pCEU$2003/033088

useful for hyperlipidem a, diabetes, or

atherosclerosis include fihrates such as fenofibrate

(Fournier), genfibrozil (Parke-Davis/Pfizer, MIan,

Wat son), clofibrate (Weth- Ayerst, Novopharm,

be t €S such
DCERLIMIGS dosi FEAEIE A GyARY M SP S fires, suo

hypwh@i@tﬁmmmtmav/r @é‘nﬁmSClems lagl@de fibsates eficth aadenofibrate

ol R REL LA b AASBRMARER, iR

Aye(sH N@uﬁfhﬁat‘mﬁlheﬁaﬁMQMd difrafibmee dihd Qpdi8ofibrafe sIUTRRSYGW
7647 "Gl BEFE e AN BB Ao ko PP AR Al samna
dual(el@on‘iﬁts AsSHIPASTRIGANN béﬁélhierélmm gﬁg%kér Q\B@ rgﬁ T

C 1-6 am de thereof, wherein 2
tesagg’tazm@gfé*ﬁa@new and GW 4@95I4ﬂ)(G|aXOSHmU1*ﬁMRe/REgand
ﬁ.&%&%) (CH2) M\H( CO R8, or (CH2)nCO2R8, where each
0 , and R8 is independently Hor C 1-6 al kyl,
or Rl and R2 taken together with the carbon atomto
V\:héch they are attached are a C 3-7 cycl oal kyl; 25
summary

The invention features compounds of formula (1) below:

Ry  Re
Rs
0]
0 N Yy
X—7w N
HO ‘R
Ri Ra Rs n
Formula (1)

or a pharmaceutically acceptable salt, C 1.5 ester or C 1.5 amide thereof,

wherein

each of Ry and Ry is independently H, C 1. alkyl, (CH2)mNRaRp, (CH2)nORs,
(CH2)mNH(CO)Rg, or (CH2)mCO2Rs, where each of Ra, Ry, and Rgis
independently H or C 1.6 alkyl, or Ry and R; taken together with the carbon

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

m is between 1 and 6;
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mis between | and 6; WD 2004/ 037777 PCT/ US2003/ 033088
-3- nis l1lor 2, Xis Oor S, wherein Xis at the 5 or
W@G2@a®3177on when n is 1; and wherein X is at P¢EUS2003/033088

7 position when nis 2; 5 R3is H phenyl, C1-3
al koxy, C 1-3 alkylthio, halo, cyano, C 1-6 alkyl,
nitro, NRORlo, NHCORlo, CONHRlo; and COCRlo; and R3
is ortho or nretato X, R4 is Hor -(C 1-5
na&,mdr@ne)Rls where R15 is H Cl1_7 alkyl, '"[di(C 1-2
al k %amno (C 1-6 al kyl ene), ClSaIkoxyacyI)(ClG
X3 Kb &Iy heteinXgs gt feor epbsifion wheraini: SnaalesireX is at
I I as no nore than 9 carbon atons;
thg éégz poswaﬁ@e%%q 5 al kyl ene) R15 wherein R15 is
C 3-6 cycloal kyl, phenyl, phenyl-O, phenyl-S-, or a

5.8, lyl h b d
RAITHr BIRIC S EHEP i o Althic! ad, i, T 85 Skt i,
NRERGHNHOORY;, GFATHRYS: ahg caodm?z drdl RNEBeRBRASheM to X;

selected fromH C 1-6 al kyl, halo, cyano, nitro,
COR11, COOR11, C 1-4 al koxy, C 1-4 alkylthio, hydroxy,

RQ@HWr,-(@B}é%}%neﬂﬂg \ﬁhérer@mgrrg gﬁ@%&g@ Wi L h

bet ween 2 heteroatons

al&mldarsmoﬂ(@ i esalbﬂeee)c €d 15 raﬂmXQBQVIHCaLd«;Jkermm)L 6,1 a:e;dhﬂmy,, Cay

alﬁbmlbt})& C 3 ewmé%@%wqg%?x 8%%0%' al%}ntshkg can
albewmyglavkylelnet)lhﬁhﬂﬁm&ﬂm% i8I0, 2cyd Rk R B I/, Sr.ﬁﬂeﬁ r-

in addition, either R5 and

P'ﬁ?@' éqdowr 5@@65@6{%§Bﬁt%%@/@{wthm\ﬁ@ew %‘id\Pah@ﬁ‘?antomS

Sé@b’[@tj)ﬁorﬁﬂlﬂ%hgds or unsaturated, selected from
S(CH2) 3-, - (CH2)4~, and (CHL_2) pN( CHL. 2)q, 30 pis

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

yYONRD R4 B31,7 47 oPCT/ US2003/ 033088 - 4

each of Rsand Ry is independently selected from H, C 1.5 alkyl, halo, cyano,

nitro, COR14, COORy1, C 14 alkoxy, C 14 alkyithio, hydroxy, phenyl, NR11R12
and 5-6 membered heterocyclyl with between 1 and 2 heteroatoms selected
from N, O, and S; |

Re is selected from C 15 alkyl, halo, cyano, nitro, COR43, COOR13, C 14
alkoxy, C 1.4 alkylthio, hydroxy, phenyl, NR43R44 and 5-6 membered

heterocyclyl with between 1 and 2 heteroatoms selected from N, O, and S;
in addition, either Rs and Rg or Rs and R; may be taken together to be a
bivalent moiety, saturated or unsaturated, selected from —(CH2)s—, -(CHy)s-,

and (CH1_2)pN(CH1-2)C]s

p is 0-2 and q is 1-3, where the sum (p + q) is at least 2;
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each of RO and Rio is independently C 1-6 al kyl; each

of R11, R12, R13 and R14 is independently Hor C 1-6
wa@bkdoyh377her ei n each of the above hydrocar byl BEMUS2003/033088

het er ocar byl npieties nay be 5 substituted with

between 1 and 3 substituenis independently sel ected

fromF, d, Br, I, amno, nethyl, ethyl, hydroxy,

nitro, cyano, and nethoxy. The invention also features

eSEHTBPR) bh@'l‘@ohl"lﬁ&e;bélﬁe%ﬂ?coﬂaeaml more io conmpounds of
fornul a har maceuti cal carrier or excipient.

eggfeakRee msﬁm |a@dsk£arsdmﬂn@enﬁarﬁwdt0b6| iavdlidy further
i nclude additional pharnmaceutically active agents,
such as |ipid-lowering agents or bl ood-pressure

wherein eagh af thet aboxmrhyldnddarb;lﬁmﬂﬁrﬂtémm@paﬂet@% rhéebe

U RS UERR dATG S ALY ko eRBeRbEsSIpged from .
R i P S e G P R i i

PPAR al pha- nedi at ed di seases i nclude dyslipidema and
at heroscl erosis. 20 Dyslipideni a includes
hypertri gl yceridem a, hyperchol esterol em a, m xed
hypbe linyantieniatso faatmrd;reygmnb{ﬁmtmmmtmstmiudeemeaor fRore
exa e nore. of the

com PR St isMplA M) 5 B aneligtl iy S grcient
trigl ycerldes (> 200 ng/dl), and high LDL (> 150

nmg/dl ). Additional features and advantages of th
i nVBA%e GWF'F'O%EW%BSH}OQ&W'% mayd‘wﬁhﬁ@na&dauadéalonal

phaﬁhé@d&%hﬁ%ﬂact%aa’%'n?sgsuaﬁ‘gs Rl I%ehﬁ%%gengeéraﬂlé Ioressure

Descripti‘on The 1nvéntion features oun

lowetingagesds] didofi.n and of forrmula (1) in the above
Summary section, conpositions containing them and
nmet hods of 30 using them WD 2004/037777

PCAhbIBZP @8H ORI G invantRSICIAEIdUBE nietheds oPesIRg theddistlbsed
i nvention, a nethod of treatnment nmay be associated -

compphRds ALEeRIRRRIHERS inyagous methedsstor prwwﬂegetﬂaémg or
inhiii e rogRissHIC] disease mediated by PPAR alpha. Examples of

PPAR alpha-mediated diseases include dyslipidemia and atherosclerosis.
Dyslipidemia inciudes hypertriglyceridemia, hypercholesterolemia, mixed
hyperlipidemia, and hypo-HDL-cholesterolemia. For example, dyslipidemia may
be one or more of the following: low HDL (< 35 or 40 mg/dl), high triglycerides
( > 200 mg/dl), and high LDL (> 150 mg/dl).

Additional features and advantages of the invention will become apparent

from the detailed discussion, examples, and claims below.

Detailed Description

The invention features the compounds disclosed herein and of formula (1)
in the above Summary section, compositions containing them, and methods of
using them.
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of edema or weight gain normally associated with other
exi sting therapies, such as, for exanple, PPAR gamma

w@ownio31737 Therapy that is associated w th wei BE/US2003/033088

|l oss, or that is at |east weight neutral, is
desirable. A decrease in the degree of weight gain or
edema, or an actual weight |oss, generally inproves
overall patient health and confort. According to

anptéstingsipasie Mpecher theisntion, a metBdd @ﬁtr@étﬂérﬁﬁd%g

may be a treatnment for Syndrorre X, includi n% bot h
aSSQﬁL%tﬁﬂ ml%mpaovem%tﬁt@ g..slegreased imihesgxtent. dwalipnnor degree

of ed&akh Bt it rgealﬁn?g{)frﬁéjllgs%a?%dt\mlt Bﬁ‘lré?%mstlng theraples such

yperins etes
as, fonexampldi, RPAR gaminz egcs”uﬁgejl'hetgpyetbat lBl@Bemategi wnﬂemrght

oss ot g st ST TRREh BUOHRER | §ociea it irardeor

weldﬁt gbm drCedetha,eittah mualaw@wth@s/@ géﬂ@mllglempﬁﬁ/ééfoverall

i dem a. _ Dyslipidema includes
pat'?&;‘@@ﬁ? |3§ijt9mfpﬂem a, hyperchol esterol emia, mxed 15
hYR&EArHIWg% rdthé M pBYRA thiDveRRs S ﬁ\re%cfdrbiatreeﬁr?l'ént may

exanp ;ﬁlplﬁem a may be one ‘or nore
be aftc&atfmhh@r Sy@dmﬂm& X incBgling baih dyslipidemidniapesity, and a form

of g eSS Impate ol ftorBRCe. AR rbRrERHA St yve

dlabatﬁse(ebrl?ﬁﬁ@rmleﬂme agdate stege)/ 1Oy adinirdstefihg ohs of widte 38 the

. eleyated serum |l eve|s . of high densjty || poproteins
d'SCPﬁﬁEFO”WPHHPG%eQPtPQ@léY withpne m%adgtt@nabmarmﬂcgeﬂca"v-

actl\}e' éﬁ&?ﬁ@t 9iefb‘ét|6|p|ahénts§ﬁ‘§k/ él@%"avé SbHE Ji@%r@b Df %E lipidemia.

cerides, low density popr ot
Dysla:ﬂ@@ﬂ@g@ﬁludeﬁbthmgmendﬁweorhypeecé\oﬂ@tteryolmladmlxadm)
f ect |
ryp ilen . B6 g DR RREAAGRA or ATHR! B3 i may
be oaememumelcé rtlmes fatlowling eowveHiBL ¢ 35cmr4®nagwl)ahtgshrtpigh)camme (

> 209gagn, Pl pigh CHEN 180 Blealt Pieeeg comrpuadsst iiainyention

are ptehBPPAR AMRA %g@ﬁlsts";ﬂ?bwdﬁa@(bﬂe%tsl QYN ad Bledhted serum levels
chol esterol, for exanple thin the paranmeters of

of higla slepgity W%@tﬁm%@ml&n@aﬁovw leVRiS< ilervpetieta densitgne

ipof et (1), LS IbAXERL ol ste B RIIOMILRN o/ SR,

hpom(olwnst (h® Ly dmtharagtenit moiaecolbsaam;d/ngfree RitRacidd (H#FA). Such

effedd areI %&van‘@%é&%“ OQEZ%YO@aECCJér Q%S/tg ;%:rgeQ/Sent or l?‘lhlblt the

progression of atherosclerosis, hypertension, coronary artery disease (CAD), or
coronary heart disease. It is therefore desirable to lower levels of triglycerides
and LDL, to raise levels of HDL, and to lower total cholesterol, for example,
within the parameters of generally-accepted ranges for these components.

One object of the invention is a method for treating, preventing, or
inhibiting the progréssion of Syndrome X by the administration of a single PPAR

alpha agonist.
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Anot her object of the invention is a PPAR-al pha

sel ective agonist that is wuseful for (a) treating,
wW@e@eesit7rng, or inhibiting the progressi on of PCEUS2003/033088

nore conponents of Syndrome X; (b) inproving (e.g.,

| owering) serum glucose; (g) inproving glucose

tol erance; (d) inproving seruminsulin levels; (e)

inmproving 5 insulin sensitivity; (f) inproving (e.g

I O)Nﬁbthlégbb f oMhelih@dntionris G@Fbmfﬁlﬁha sdldcthv drr'ﬁ tﬁ@hs

raising HDL levels; (i) lowerin ot al

Use%tﬂré%)tté@%mg PERVENENg A idibiliRg the REAGRagSIeIhobene ﬁémore

comRBRRs o SSpRER I i royihd (5, MERTIOT e sffes

(c) impedvinguiglagese talenagheuid) irhprs:vungfsedmmohmﬂmrleveléﬁqd)ymbrovmg

insulfi St ) SRk N R vl e s St BRsefigaidstn
(9) |owenwgadDLoe\fe9s n(harmadg Gl BN/BMP(i) mwgyh? tefaPBRS ebteed ude

t hyl op i sopropyl, buty i sobutyl ,
Ieve{mgﬂt@@nyfomplﬂ&qqyg fdhe@prve.pent yl , i sopentyl ,
sec-pentyl, hexyl, heptyl, octyl, and so on. Al kyl

i ncl udes cycloalkyl such as cyclopropyl cycl obut yl,
cy ¢he pweniion ISafmldtheydeﬁméwgﬂlbeIOWAl kenyl " incl udes
optionally substituted straight chain and branched
hydr ocar bon radi cal s as above with at | east one
car bon-carbon double bond 25 (sp2). Al kenyls include
ﬁghenyl (or vinyl), prop-1-enyl, prop-2-enyl (or

i sopropenyl (or 1-nethylvinyl), but-I-enyl,
but 2-enyl, butadienyls, pentenyls, hexa-2,4-dienyl,
and so on. Hydrocarbon radicals having a m xture of

dodibe éollowding) terarsdarer dgfinedihmhely anduahthedr usage throughout this

: ten-4-ynyl, are grouped as al kynyls herein.
dlSC%IS @yl i ncl udes cycl oal kenyl. Cis and trans or (E)

and (Z) fornms are included 30 within the invention.

004/ 037777 S200 088 7 kynyl "
ATORLECGAES SRt ST ier Sin gt daghend Reanehedc
hydt’@bér'b@h@ dv.thfmdéégt@rn@qrydlf@giénq«éhﬁ)v@a t8 A6V a PhdiBaldrolis 3&iky
one carbon-carbon tri'pl e bond (sp
groups include methyl, ethyl, propyi, isopropyl, butyl isobutyl, {-butyl, 1-
methylpropyl, pentyl, isopentyl, sec-pentyl, hexyl, heptyl, octyl, and so on. Alkyi

includes cycloalkyl, such as cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

“Alkenyl” includes opfionally substituted straight chain and branched
hydrocarbon radicals as above with at least one carbon-carbon double bond
(sp?). Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-2-enyl (or allyl),
isopropenyl (or 1-methylvinyl), but-1-enyl, but-2-enyl, butadienyls, pentenyls,
hexa-2,4-dienyl, and so on. Hydrocarbon radicals having a mixture of double
bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein.
Alkenyl includes cycloalkenyl. Cis and trans or (E) and (Z) forms are included
within the invention.
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Al kynyl s include ethynyl, propynyls, butynyls, and
pentynyls. Hydrocarbon radicals having a m xture of

walowbia77ponds and triple bonds, such as 2- pent BOFUSH03/033088

ynyl, are grouped as al kynyls herein. Al kynyl -does not
i ncl ude cycl oal kynyl. "ALkoxy" includes an optionally
substituted straight chain or branched al kyl group
with a term nal oxygen linking the alkyl group to the

r esmk;@fyr't.mumd estidredly sdbkiged siedighl ehaifeditPdanched

hoxy, propoxy, i sopropoxy, butox t - but oxy, pentox
hycrogaal rabcgh a5 e)dqﬂ\/ﬁdww lezstang %tyﬁkwarbcmapie bond (sp).

Ankynzuel.ﬁamé éﬂhw ggngaabergw @é@ﬁﬁ%s H\%Spkéfdoﬂg

term na ectively,
radigdts hawnglla)mlxtqre Oéddulﬁ%ondetaeﬂdapue;bonudacwdeas Aldemtgn-4-

vt Rerpursan e yRSts Hésinn igih Eks niune BhepRInv.

i ndenyl, 15 and so on, any of which may be optionally
supstltuted Aryl also includes arylalkyl groups such

as %Wylnd%@é@& PRtonally quBHEWRASITgIINt chainyar brarehagealky
gro&% with Qeerwﬁéngﬁgg@m,ﬁmg e aﬁ%pgcuew He)’re%PQiStth'etd-’IBI%eule

nbered ¢ clic™ aro ring, sald system nay
Alkowwmlml Methoky.i etgexy, anepaxy, fsepepox¥heutexs tidrmtoxyapentoxy

| d , »
an SRl 853 P, BTSSRl o
replactmg’g thdaetermldehookygep@‘tbﬁi efratkoxydwith, deipeﬂ:tu%ﬂgpNHM NR), S,
and §2}iz yqj?@ﬁﬁqylzmp dazo )ﬁ’yngq%?nzoai{wlachhen anldns%ocla :

"Het erocycl yl " |ncludes optionally substi t ut ed
aromati ¢ and nonaromatic 25 rings having carbon atons

andirglt inclugies pheayh eephihat, inhenylys tetrghysiromanhdhy aindanyl,
anc S9E8, 4ol g e ES Tl B0t At oY 80008
arylaliayl gnmgscauchesst bem;yl tpheaethiye anels',ihenfllptdmjl nAh&(tmdlledes a
ring SVF BincEeri R0 S oRtiaralyu e ided Euimebhersd gerbosyolic

aromti ey, sedl sysferd iy 8 Blcytlic, Bﬁe@@ra’ﬂai/dr fBsedDTAE ¥Gtefn
het erocycl ylI' has 30 between ring atonms, Or

mayreelugdeAngs tad ase aiomatie, @fr@armamepéccvmple y spiraledn |

o SR SRR AR U
indabylt besnimidazotyl, henaothieghengh indayldbéhzofuraeylesoquiniolihyl,

and so¥) be saturated,

“Heterocyclyl” includes optionally substituted aromatic and nonaromatic
rings having carbon atoms and at least one heteroatom (O, S, N) or heteroatom
moiety (SO,, CO, CONH, COO) in the ring. Unless otherwise indicated, 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
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unsaturated, aromatic (e.g., heteroaryl), nonaronatic,

or fused. Heterocyclyl also includes fused, e.g.,
wheayobi7e7 rings, such as those 5 optionally cpPeEsxes033088

with an optionally substituted carbocyclic or

heterocyclic five- or sixgmenbered aromatic ring. For

exanpl e, "heteroaryl" includes an optionally

substituted six-nmenbered heteroaronmatic ring

betwe@Rt Ramd BYordbetdeh 13nd .t A%@ro@?él?ﬁné@ﬁé%@ﬁﬁgté@ th an
optionally substituted five- or SiXx-nenbered

unsatyreteb pEpmatiafe.ge hetesesryl)i ronarematicconfused. Sai d
het erocyclic five- or six 10 nenbered aromatic ring
condensed with the said five- or six-nmenbered aronmatic
r i Hegtenmgyctyb atsaiimclddes2fused 3e.gi, thioygh radgsnsuckhas thdse i s
. a Six-nmenbered, ring,,.or 1, .o het er aat o .
opticelt SpBRE TN 3 Brthalb st e ipRise o Brterpevalig
f.ve-@rfswmenmméﬁﬁnétldmg Eﬁ@@&a@ﬁpléf“heféreé@pyﬁélwés an
clude thiazoylyl, fur%qe’cert hi enyl , pyrany

15
opthn@djkséHEaf uted sp-memhared Pﬂﬁoﬂé?éﬁl ring; comalam 1412 0r3
nltrogéﬁ’tam §%N&ens‘e§ ﬁ,zé}l, X*)tlor@ﬂg <IBbtituteRMVRZ 'op)éfé( r|r1ep1bered

yrimdi nyl yr| aziny 'zinyl, 1sol
carboaytdilc\dr hetenrdcamb yirqmalun nng'I Saldjwtemlcytllc ff\ma)z alxyl

rrolidinyl rr azolidin zoI
merr%%c? 819 ng % ¥W h tﬁg EJr Iv(fy |o¥ sBﬁ IBg ?pr&lmétlc
ring hizgadontaih 1, A 3rmtr@§m+ hfdyhs whele it wgmlrﬁemaé@‘oemga@m 2
heterocyclyls or heterocycljc radicals include

or 3 higfeperipmsydelecsed Bpm@@@ﬁynltrosyn PO isHIfug whersyif jsqg five-

merrﬂié%@h yI im no thienyl,and nore preferably,
peri or pholinyl. Exanples illustrating

heEmmah@Iof hﬁ’@rmwcmmnclud@rthiaybylybwwottyenylj pyreaylol yl ,

isob RS At piPT TiseRE R anigdRDE TSl imyrion,
pyrazifgly lpyrimedieyl spyiridaging R idupliginylyisoidolt i hd@llglri‘d:%azgﬁﬂ theinyl,

quingiyt Faainy. EBIEy L PEroimy o Ran phidgrein, 2o
pyraBSIR RSB i O AOUATIRT nBETASAROBATIRG,

ogen” incl [ uor o, | oro, bronho,
exarapig, p@(ﬁe_frechh@terocyclyls or heterocychc radicals lnclude morphollnyl

piperazinyl, pyrrolidinyl, pyridyl, cyclohexylimino, thienyl,and more preferably,
piperidyl or morpholinyi.

Examples illustrating heteroaryl are thienyl, furanyl, pyrrolyl, imidazolyli,
oxazolyl, thiazolyl, benzothienyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
benzothiazolyl.

“Acyl” refers to a carbonyl moiety attached to either a hydrogen atom (i.e.,
a formyl group) or to an optionally substituted alkyl or alkenyl chain, or
heterocyclyl.
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preferably fluoro or chloro as a substituent on an
al kyl group, with one or nore halo atons, such as

wa edotlosmoromet hyl , trifl uoromet hoxy, PCT/US2003/033088
trifluoronmethylthio, difluoronethoxy, or
fluoronethylthio. 51 "Alkgnediyl" or "alkyl ene"
represents straight or branched chain optionally
substituted bival ent al kane radi cals such as, for

eXPER" &r “nabgaﬁ"qn@ud@ ﬂl‘{drén&rloroo bAgYb EARS .oaut yh&ne,

pentyl ene or hexylene. 10 "Al kenediyl" represents
prefeaaﬁv ég@rpsort ehlengeasabeuestitugnt gingait alky! g;roam,dwévon@ REMPre
halo %ﬁw‘r#{%‘ch%s%Hfl’&drbﬁn%&gﬂ’ i &bﬁr&h oFcﬁﬂ'étﬂ ﬁroS“Ch
as, f'or exa ﬁeny ene, bu é en tehylene

diﬂuanomleﬁ)cmyybefmmromtwttbrm radi cal s, the car bon at om
linking a nitrogen preferably shoul d not be
unsaturated. 15 "Aroyl" refers to a carbonyl noiety

t“Aﬂ@h@GryI”(braﬁlkﬂéhé Oﬂé@rééénw%érghwrﬁﬁanéﬁéd cfin optionally
het er oari/ﬁ% group, wherein aryl and heteroaryl have the

subsiitech biva aﬁra@wa@aalsw@b@s for eample wrelhyleperetbylenes
prop?l@ﬁ@ylk&?reh%n#nt#éﬁe%?%Q?Qnger ein, tw radicals,

oget t e ato o whi ch they are at t ached
may forman optionally substituted 4- to 7-, 5 - to

7-nuOl @ 5- to 6 20 nber e in car | i
FeniEhelivTirebsin®. afFERcYs o hhboie Sty ré)aanched
chamlBﬁﬁérﬁdll@tsﬁr@smﬂte%ﬂﬂ@bhlcalkéi% ehdi¢dMg Sucmys ier egarflglkel ned
above in the Summary of the Invention section

propﬁayl?n@mt&emd%we@?rbrewq&eﬁwnar lé‘ %&9 frarircaiﬁs the
carb&ﬁ‘%torﬂ‘ﬁﬁkm%%ﬁrﬁdr@ Br%f(a%B@r Wﬁb gRj.abl e

ts, est car oxyI ate salts,
ami no acid addition salts, esters, and ani des which

SRl ity S BN D RBLA i BhabBil supspe

aryl ovHdterfoaeyl tglr@im ehedéin Wyll et setadolahy thiave itk defirtiiores provided
[ [ al ler res onse. These salts,

ta
abovlggﬁ'\lep@%lclgga b&ﬁ?@éés 3{5‘@" P exanple, C 1-8 alkyl, C
HSdetthertarem! ko rao%a\ré todetBed Rith BlELHRM(¥] to \/\?ﬁlcﬁ:tr?eylé’re

non-aronmati c heterocyc ic salts, esters, and am des.
attachad meay formeansentivsally sabsiitteted - &0 &-, For & ﬁf of araio 8-t han

memBEHEn G BarfBefiidHr R4y dic i SERRA HARES beshurated,

unsaturated or aromatic. Said rings may be as defined above in the Summary of
the Invention section. Particular examples of such rings are as follows in the

next section.

“Pharmaceutically acceptable salts, esters, and amides” include
carboxylate salts, amino acid addition salts, esters, and amides which are within
a reasonable benefit/risk ratio, pharmacologically effective and suitable for
contact with the tissues of patients without undue toxicity, irritation, or allergic
response. These salts, esters, and amides may be, for example, C 1.salkyl, C 3.5
cycloalkyl, aryl, C .10 heteroaryl, or C 2.19 non-aromatic heterocyclic saits, esters,

and amides. Salts, free acids, and esters are more preferable than amides on
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the term nal carboxyl ate/carboxylic acid group on the

left of formula (1). Representative salts include
whyanoirom de, hydrochl oride, sul fate, bisulfaP&r/Us2003/033088

nitrate, acetate, oxalate, valerate, ol eate,

palmtate, stearate, |aurghe, borate, benzoate,

| act ate, phosphate, tosyl at e, citrate, naleate,

fumarate, succinate, 5 tartrate, naphthyl ate,

the t@ﬁﬁmb%@bowla@%wabme%»d draGp Ioﬁhh@mnsﬁ 8f foRndia (]I)

|l auryl sul fonate. These may include alkali netal” and
Reprgsralative satis inshiudeohyireromide; hydtephiarides stiiatei bisyifate,

mtraFea'a%fréﬁ% rcg{égaw&sa‘téj Degits, ﬁ@ktg{}? sf)é%rﬂatleg f%g?at@“ﬁ&%’téj m

benZoeter ,aactatey bhesphate piosylatee tivgtey maleatd, n‘wm'atdtg,l am:lmate

tarte B3y ol alR, Dgsvie, Guieopptasale drotbiomate it 56 1-10

lauryiliifoRates THESY m@z%ﬁ&&’de NRAEBANANHEIRNEasth catjons such as
Represent ati ve pharmaceutically acceptabl e am des of

sodigme Potag§iA, iCalciUM candimagResismg as (Watlps pefexigemimpnium,

quatQ rLa'???%n%r]luﬁi Qéﬁﬂml@&%smh a%ﬁlgaﬁgﬂ%ﬁ%xl %'mr{]& itiir®

am nes econdary am nes
ett@Jamwnbetreﬂethbllenen@,card etbylamirect e axamptd, S.k. Bgrge, et al.,

e S T R
hereﬁ’f@f R—}Tél%@hc@mR&ﬁes@ﬁ@V@%ﬁa‘fﬁécéutﬂﬁll?%@ébtable(érﬁrd%s of the

rimary amnes, and di (C 1-2 al kyl)am nes.
mvefﬁ&;ﬂl@@@ﬁ@dh@%d piivadfEene @Manipy PANEBHT alsicdyk Srines ad

t
sy AN 8 B Scbndong e sind oy el
heterxolyelicor lneteraajenwsc g nacietiest mtalematéeas;l@)rfeﬁamm

aton‘hﬂn%‘:)génaﬁltéf 'év%%rit dggr@éonaﬁ Z\FEero?tg rsefcgﬁ']%%amldes
are dervel Jrom aﬁfrhﬁftﬁtaes)1 3laikynpmda@f amiRseaNai Gmn 2 alkyl)amines.
experiment, treatment or prevention_ in connection wth

Reprteﬁgni‘,a@y@\pgﬁfma%ef:tg@ggyéaggep@qj}l@ egiesh of edpyentionjinclude C 17
alkylP@:t Wg&lo%ﬁkyﬁ Lb@ie‘ﬁ?i ahd pReRYI[@ N5 2a"ﬁ5yl e%@oﬁr%fe%d esters

product conpr|5|ng he specifie
lnCIUdﬁgh@theﬁmdseﬁhtyl estRes. speci fi ed anounts as well as any
product which results from conbi nati ons of the
specified ingredients in the specified amounts. 30
" Traitiap wir i*swbjbot” Rfcflmi@‘s imanamwmdh as hlimbheahd\wdimals
anmoynt" neans, t hat
(dogs, caLJts, horses, rats, raabb|ts mlce non-human primates) in need of
observation, experiment, treatment or prevention in connection with the relevant

disease or condition. Preferably, the patient or subject is a human.

“Composition” includes a product comprising the specified ingredients in
the specified amounts as well as any product which results from combinations of
the specified ingredients in the specified amounts.

“Therapeutically effective amount” or “effective amount” means that amount

of active compound or pharmaceutical agent that elicits the biological or medicinal
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of active conpound or pharmaceutical agent that

elicits the biological or nedicinal WO 2004/ 037777
weEamANBS2003/ 033088 -11 response in a tissue SPGL/EN003/033088

animal or human that is being sought by a researcher,

veterinarian, nedical doctqQr or other clinician, which

i ncl udes al |l eviation of the synptons of the condition

or disorder being treated. 5 Concerning the various

respbAsk n‘aaé fisdul stybte$n Cﬁrﬁﬁblcb?%%aﬁr’tﬁaﬂ i8 bbfﬁ@ ssaughﬂﬁy alr8dc@fcher,
genera remarks are nade. The first remar concerns

vete(iaariane jnedingl @(m:tﬁr el <ptheh§lmrqaﬂawbm ingludesalipviatiostdh de
stél%%\H&ttﬁéjcoﬁm ra g %gﬁﬁpﬁelﬁé gr and whet her or

clrc ranched and al so
S|n1larly with all heterocyclic radlcals each

T T R el SO R Tl
genér@ﬁﬂe‘ﬁr@érﬁé’ aky nidde. CioHd st reffark BEnédras Wélenwe AsGRIf gt

i ndi cate that the substituent is an al kyl ene or
hydrﬁyenb@a dpdisalsy whpthar safurated qunsadysted Qpaneyaticgand athether

or nzgﬁgerf@(végl(ag %hs%br Blariefed ANCEIOOE iR B igh BF ARYRCEyclic
radi¢als laach rad\mahacludes’subsktéutedma@hcails of ithwat Yyperahd nmrlcxaleh},
oivalégh, g milfvaBol it 8 Rirateh B e eaat ordp s ohe

contektr wifl indi€atk tRaMB stibastudietis aﬁwwérﬁ; O RcRobaBBhThaIeal with
to include substituted radicals or structure

at lepsttyieedsogen aonsarenyeved; (Rvpignd orrapredsagen atindsal s
remg«ég&aﬂi.(m.w?ﬁtgrhﬁ%@%@xﬂé %&n% mnﬁ#ng M}Am ;ﬁdr&ge&mhe

molenuémistY i formulas@) whighdidks a @hemﬂlslubs’aislterbwrtbﬂso Rdj argl Ry to
nmulti-valent) radicals such as al kyl ene,
the %Fﬁ%@?i‘ﬁéecu'ﬁhenyl ene, and so on. Heterocarbyls
i ncl ude nonoval ent and divalent (or nmulti- valent)

radi cal s cgntaining car tionally hydrogen, and
at SEeaL%h r%ea'ﬁ@fétraawﬁa@%s |assdefineqidiRsoim @Rtunderstood

to .nbraasrsgséﬁtmeosraurh%hélahestﬂfadre f%@ﬂé?ﬁéé ,H%@Peé&9%xﬁaﬁbe

het erocycl yl, heteroaryl,
mongvaleriledidatsocornigidinggarbay Bnd hydwgeo szmh eLSsalhx.j algemyl]

k] SR EIRTR ) pyfotioma BUHhe AonE S ThBRRrbBch e Wor

as csnuﬁpcaﬁin’tgeeﬂ\aalent {orangltivaleht) radital®, sueh a& alkglede, alkenylene
pherty br?%,é}ng%%tgn He ergclzjat} §/llst|nuc L? esmgﬁgv blgntt Qr?d gllngent (or muiti-
valent) radicals containing carbon, optionally hydrogen, and at least one
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 alky! include haloalkyl (such as

fluoromethyl, chloromethyl, difluoromethyl, perchloromethyl, 2-bromoethyl,



dimethyl), simlar (chlorofluoro), or different
(chl orobenzyl - or am nonet hyl 30 substituted).
wex@npsEs7 of substituted al kyl include hal oal kpeT/{1S20031033088

as fluoronethyl, chloronethyl, difluoronethyl,
perchl oromet hyl , 2-bronoethyl, WO 2004/ 037777
PCT/ US2003/ 033088 -12 trifluoromethyl, and
3-i odocycl opentyl), hydroxyal kyl (such as

triflu OO St "Eﬁd]sllododwwp@hw H}’cﬂrox?alhyl%@fv% hﬁd’ﬂoxymethyl

am noa (such as anmi'nonet h 2- ami noet

hydrgxsemhv!o%%wﬁwypmw @nam)aﬂsqdr(@w\ gs amingnaethily R-aminoethyl,
k

s-anfihiioful i 2EHinSBrch. b, Jugia9h Aid STbRO RS,

alkytamind @ammcludesemd@pqmdepw aaientedaaﬂcyl groups to form for

I SQpr o anm no n ad u
exer 8T EARTSRISPTD 85 isoBrapimslSpth i asigh ua Ry et
group8ihaoing two &f e yamgianad giduip slichead dinmstiah Iamlﬁ@@spounds

are intended. For exanple, where there is 10 an
diethylgmiR®2 group, and R can be an al kenyl group, the

doubl e bond is at | east one carbon renoved fromthe

nitrogen to avoid enamne formation. Simlarly, where

- (TR, oy itmbﬁ)ammpmmdb@rel irdandadht kaf, enahwlap\phemmataeis

an l\@%gﬁﬁ erﬂuéa,t orr( ) '(bsé'_ﬁ% %@chrcgl?pe ql’(‘%&@? n% is 3% least
one t&idpA(réifbved %nﬂ?@nﬂ%@a\ o aﬁd*teehﬁmmetfbﬂﬁaﬁbre Simitdisr
whelrec-r(descﬁrbgl %Orgg'pggggggr? %é&@ségcérégﬁpg\mmz 9%?{/@0%}&5@&% atom(s)

is(arb?rﬁ%mdbe Ror bRy e Wﬂ @ﬂ)acomygo AN8HIRARRdS

using 5 conpounds of f rnula as ‘described in
(CHeHbunmary section above. Exanples include those

. or
et Fom B0 HBaerh e RSl T ekt el
and R2 taken together are cyclobutyl or cycl opentyl;
(d) RBis H (e) R4 is Hor C2-7 alkyl; (e) R4 is H
or C2-5 alkyl; (f) R4 is ethyl; (g RAis H (h) n
is 1, (i) nis 2; (j) Yis NHCH2; (k) Yis NH (1) 10
XisS (m Xis 0; (n) at least one of R5 and R7 is
H (o) R6 is C 1-4 al kyl,
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hal omet hoxy, or hal ot hi onet hoxy; (p) R6 is t-butyl,
i sopropyl, trifluoronmethyl, trifluoronethoxy,

wa edotlosmrot hi onet hoxy, difl uoromet hoxy, or PCT/US2003/033088

dinmethylamno;, (q) R3 is H R4 is C2-7 alkyl, and Y

is NH (r) RAis C2-5 alkyl; (s) Rois

cycl opropyl nethyl, isopropyl, isobutyl,

nmet hyl et hyl am no, or diethylamno; (t) the (S

enantioner at 15 the C-2 position on the indane or

tetralin; (u) the (R) enantionmer at the G2 position
B. C@mplohlédﬁndane or tetralin; (v) where R15 is Cl_7

al kyl, [di(C 1-2 al kyl )am no] (C 1-6 al kylene), (C 1-3

al koxyacyl )(C 1-6 al kylene), C 1-6 al koxy, C 3.7

Thé besndnt lrwenﬁbrsfe&ttﬂbky:nmpps(twhs B6nfaining and methods of using
thijo or triflu romethox

comRayRgS A FTIAA 1) 45 HEsSlinstn e SHERT D GRLTODABPr e

Exan‘%ﬂ@@%ﬂ% thbsé H&ﬁ oulRifwhietdih: Q@E@ne bf Rahd ~R2|'i|s methyl or
6-[ 1- Et hyl - (4 trifluoro oXy- hen%/ak-urel do¥

ethyly mhem@m@ash &f Rignddirignyethyl (c) Riand R, taken together are
craBURELF e R pFRIBR BB 6 i 30,
alkyl;ROTRUSZ6W] @3 B088H; {H)h is 1; (i) nis 2; () Y is NHCH_; (k) Y is NH; (1)
Xis Uéﬁl) ghgﬁug\)@t aéFgrrl]%lof ﬁ gﬁdtl'\(y is I—P?o)olge @XX%H%PW yure
halomagmgy&*mﬁmm@ry @R@i@l tftﬁmw isogrop®t, Ryf udremeai,C
trifluoromethoxy, trifluorothiomethoxy, dlfluoromethoxy, or dimethylamino; (q) Rs
is H, Rsis C 2.7 alkyl, and Y is NH; (r) R4 is C 2.5 alkyl; (s) Re is cyclopropylmethyl,
isopropyl, isobutyl, methylethylamino, or diethylamino; (t) the (S) enantiomer at
the C-2 position on the indane or tetralin; (u) the (R) enantiomer at the C-2
position on the indane or tetralin; (v) where Rqs is C.7 alkyl, [di(C 12
alkyl)amino](C 16 alkylene), (C 1.3 alkoxyacyi)(C 1.6 alkylene), C 1.6 alkoxy, C 3.7
alkenyl, or C 3.5 alkynyl; (w) Rs is trifluoromethylthio or trifluoromethoxy; or (x)

combinations of the above.

Additional preferred compounds include:

RO 1
F J H

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

(o] F
HO/U><S o /©/OCF3
N/U\N
a _JH
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H
2-{3-Ethyl-6-[1-ethyl-3-(4-trifluoromethoxyphenyl)urei

wa@lejo483 8677, 8- 5 PCT/US2003/033088

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid 0 HOS Ol OCF3c 0 _H43-(1-Carboxy-I-nethyl

-ethyl sulfa nyl)-7-[1-ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronapht
2gl-Enrrd-oeardtayyd-(4ctritabrbméetf oRiphenyBeierio] A -fiuds&-)6 17, 8-

OCF3

2-{6- [tetrﬁwdr9aaﬁhth@'ﬁﬂr@rsdﬁwfwi&g?gﬁ@wm@gmwp ani noj
-3-fluoro-5,6,7, 80

t et rahydr onapht; ul foan ~@Fret hyl propi oni ¢
acid 15

2-{6-[1-Et hyl -3-(4- tr| Iuo&fﬂnaﬂhoxyphenyl)urel do] - 3-ne
t hoxy-5, 6, 7, 8-

tet gqtaszahgmphbfm@l sm4ét’nmjowh1famlybhé’nwﬁﬁémbp5 8P ni c
aci

- 3- (4t?V?*FYC{IBPQRH‘B%W&HEM}r%m%'}wwO@mm6019 6,7, 8
t et rahydronapht h al en-2-yl sul fanyl} 2- met hyl pr opi oni ¢
acid 20

2-{6-[1-Et hyl -3-( -trifl uororret hoxy(pt;enyl)urel do] - 3- br
ono-5, 6, 7, 8- HO™ 7 L0

t et r ahydr onapht, ha.l/é :
acid -

2-{6- [1 Ezhéa 025_1 trif I uor onet hox %phen | ) ureido]-3-ne

V:ZAnEthyIpropionic

t hyl - -methyl- thylsulfanyl) -[1-ethyl-3-(4-
| Lo
L S

2-{6-[1-Et hyI 3-(4- trlfeltmwleetﬁlét hoxyphenyl ) urei do]-3-tr
i f1 uoronet hoxy-5, 6,7, 8-
t et rahydr onapht:

8 Ifanf
- 3- (4- hydr oxyphenyl )Furel do , 8- tetrahydr onapht hal

acid 5 2-{6-[1-
en-2- yl sul fanyl'}-2-net hyl :||OJI‘OpI onl c acid
Q {éf[ D EL ﬁfﬁmﬁéﬂhbxﬂp gcar%ﬁ l? ]-3-fluoro-5,6,7,8-

, 8-t'etr ahydr onapht anyl
tetrahydronaphthalen- 2—ylsulfany} 2—methylproplon|c acid

’-m":FJret hyl propi onic

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-trif|uoromethoxyphenyl)urejdo]-3~chIoro_—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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2-nmet hyl propionic acid 10 The nost preferred
conpounds are selected from

wWQ@2q08/0B7T7EL hyl - 3- (4-tri fl uoronet hoxyphenyl ) ur ePdDPSHNH033088

7, 8- tetrahydronapht hal en-2-yl sul fanyl }-2- et hyl prop

i onic acid; -15 -

2-{6-[3-(4-trifluoronethoxyphenyl)ureido]-5,6,7,8-tetr

ahydr onapht hal en-2- 15 yl sul fanyl }-2- et hyl pr opi oni c

aci d;

2-{2- gb Et hyl -3-(4-trifl uoronmet hoxyphenyl)urei do]indan
2-{&{1;E I-ﬁa(ﬂytrlﬂuqrompéi@qﬁypber@d}t{gﬁlpl@]—égnf@oromethoxy- ,6,7,8-

)20{ o \rAtonaprfacipMRATFIME R BRI |
24 B B P e HGIGBTB P SRR E R i s

t et (rj ahyd:rJI onaphyisalfgiyi}22-westyiprapionic acidet hyl propi oni c
acid; an
2-Met hyl -2-{2-[ 1-propyl -3-(4-trifluoronet hoxyphenyl)ur

z-{egggn%ﬂaiur@gger@-1yétﬁleréiaxj-%,@m_@ite@éwyo@shé’pmﬁaeg?-ﬁgaﬁanyu}-

e invention provides t’he disclos
conmpounds and cl os2inethdprapéanic agidar maceut i cal |y
acceptable forns of the disclosed conpounds, such as
salts, 30 esters, am des, acids, hydrates or sol vated
f oresmbbeprefdrredreskpourals dreGekteadtifroorns; and racem c

Relbl e g ssemaoneide Besbas- te - O
el Ry O A2 ERIRAPRTorfy gbieg | Tventton that
-1 H-tHluoyomelbexyrenyl)uteidcds, 6,3 8- tetrahseranaphthigten-2-
s RSB Wiflooraphy. (SPELT). S The T hvent | on
231 -Etrol-3d@striflusrohwtieskyphepy urdislohadanmg-yagfanyl}-2er e
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-ylsulfanyi}-2-
methylpropionic acid,;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methyipropionic acid; and
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-

yisulfanyl}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
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functional groups (e.g., hydroxyl, am no, or carboxyl)

masked by a protecting group. See, e.g., Geene and
w\ai0g/03Prot ecti ve Groups in Organi ¢ Synt hesi s, PGF/US2003/033088

ed., (1999) John WIley & Sons, NY. Sone of these

masked or protected 10 caomgounds are pharmaceutically

acceptable; others will be useful as internediates.

Synt hetic intermnmedi ates and processes di scl osed
comPeifdsals@itiude !%'thB@ﬁ’dsf it irﬂ/‘éﬁtlérh" 1R Olav e HeRnah8dified to

within the scope of the |nveng81 HYDROXYL PROTECTI NG
be defeolahie, eig., moé@@@@llydﬁbel&ﬁd Wil yféf 8RS BS griyapeiimepsities

t d
e (P e e P o iR i tfbhahy
(SPE@ﬁbrs Substltuted Met hyl Ethers 20 Exanpl es of
substituted nethyl ethers include nethyoxynethyl,
nmet hyl t hi omet hyl, t-butylthionethyl, benzyl oxynethyl,
p- Tmtrﬂéw@ealéWlﬁdMﬂé@Hiéwbsecﬁ éompbbﬁ’ds/ﬁaﬂﬁ]q:_@ﬁé)ﬂr'ﬁ)ore
ethyl, t-butoxynmethyl. Substituted Eth her s
funcﬁsmr@r@a%ee %u%&é‘irpt%‘t aaning, By FarbeKy) g\ash@ﬁ dprea protecting

grou% %ﬁ?ﬁggy%emé?mwg _é"ote%ﬁ}/#g g%‘;#fﬁtl Gygiaglléls_gﬁ@l's 3™

ed., £1999) John V‘tlmyo& @;mlmenMIY ome ohitepp neasked arpioteetedy | .

comBA & RErEeRRlial e dueB pinere pit SsusEil 48
i“terdimw@xgpﬁ"“éﬂb intprohedigtes o procedbedchit eaiRe, and

benz p 30 phenyl benzyl, phenyl met hyl . WO
minds soddpions trereptige GicoNtTa He SQPPeF_%ftt@? {VeRtiaRd 1 on
to ethers, a hydroxyl group nay be protected as an
ester. Exanpl es of esters include formate,
(€. ROTRCEING SROUPSI or oacet at e,
trlfluoroacet ate, net hoxyacet at e, phenoxyacetate,
p- chl or ophenoxyacet ate, 5 benzoate.
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-butoxymethyi.
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.



Sul fonates Exanpl es of sulfonates include sulfate,
nmet hanesul f onat e(nmesyl ate), benzyl sul fonate, and

wao oeyiosnrez 10 AM NO PROTECTI NG GROUPS Pr ot ect i BCT/82003/033088

the am no group includes carbanates, am des, and
special -NH protective ggpups. 15 Exanples of
carbamates include nethyl and ethyl carbamates,
substituted ethyl carbamates, assisted cl eavage

Estefs@l bamat es, photol ytic cleavage carbanates, urea-type

derivatives, and m scel |l aneous carbamates. 20

cdn lsddiiioado Est@rmaehydj'pxmﬂrnw maydbecpijacted pp ameasier.

e OB BEECR e AB e Spu RRERL DhbBBre

tnﬂu@rohsétate,lhtaih@tﬂmxcbtata,rﬁimkgacetaﬁel mbhlorophenoxyacetate,

2-trichioroethyl, 2- phenylethyl, t-butyl, vinyl,

5 benzgp%ey 1-isopropylallyl , benzyl, p-nethoxybenzyl, p-
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nltrobenzyl p- br onobenzyl, p-chl orobenzyl,
2,4- dlchlorobenzyl and di phenyl net hyl. WO 2004/ 037777

SulfoamgiesUs2003/ 033088 - 18 Photol ytic O eavage Exanples of

d[@zﬁ%rpgxygfe %ﬁg@%‘é%‘%blﬁ%%ﬁa@ Heth A RShatenasylate),

trob

benzyistiifdnatet drakips@late.t r obenzyl , and phenyl (o-

ni trophenyl)nethyl. 5 Am des Exanpl es of am des
include N-fornyl, Nacetyl, Ntrichloroacetyl, N

t rAfING PRSP TINGI-GReUHScet I, N-3- phenyl propi onyl ,
N-prcolinoyl, N-3-

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-methoxyphenacyi.

Substituted Ethyl

Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-

phenylethyl, t-butyl, vinyl, allyi, 1-isopropylallyl , benzyl, p-methoxybenzyl, p-
nitrobenzyl, p-bromobenzyl, p-chlorobenzyl, 2,4-dichlorobenzyl and

diphenylmethyl.
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pyri dyl car boxam de, N benzoyl, N p-phenyl benzoyl, and
pht hal oyl . 10 PROTECTI ON FOR THE CARBONYL GROUP

w@ywhios77acet al s and Ketal s Exanpl es of cyclic BCEUS1083/033088

and ketal s include 1, 3-di oxanes and 5- 15

met hyl ene- 1, 3-di oxane. PRQIECTI ON FOR THE CARBOXYL

CGROUP Esters 20 Substituted Methyl Esters Exanpl es of

substituted nethyl esters include 9-fluorenyl nethyl,
pmxagmquggakﬁyl, met hyl t hi omet hyl , net hoxyet hoxynet hyl ,

(trinmethylsilyl)ethoxy nethyl benzyloxgnethyl,
pr@mplps op Phetelviip slaryage lncéud%rwpa and

; s
o At S S 5L
nitropleenyl Jmethyl, et hyl, propyl, isopropyl, and butyl. 30
Substituted Benzyl Esters WO 2004/ 037777
PCT/ US2003/ 033088 -19 Exanpl es of substituted benzyl
Amicsst ers i ncl ude tri phenyl methyl, di phenyl net hyl,

9-anthrylmethyl, 2,4, 6-trimeth Ibenz¥b,_8 bronDbenzyI
o- Exﬁmia'@@éaﬁ@mldesrjnﬁluﬂ%b@ﬁavl ac%k wy m@qetyl

t”ﬂ“g"og gw Pﬂé%ﬁ%ﬁwl Egéﬁ%@gmﬁ + est ers

yndylualrbmi@nmdenl‘é{uwlzeyll Mp phem;ébenaos'l Iaylld,phthaloyl
t-butyldinmethylsilyl, i-propyldinethylsilyl,
phenyl di methyl silyl and di-t- butylnethylsilyl. 10
PROTECTION FOR THE CARBONYL GROUP

Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include 1,3-dioxanes and 5-

methylene-1,3-dioxane.

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, o~
methylphenacyl, and p-methoxyphenacyl. Examples of esters also include
straight chain or branched alkyi esters such as tert-butyl, ethyl, propyl, isopropyl,
and butyl.

Substituted Benzyl Esters
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C. Synthetic Methods The invention provides nethods of
meki ng the discl osed conpounds according to

W@ e@diosizonal organi ¢ synthetic nmet hods as wel | P@BUS2003/033088
matri x or conbinatorial synthetic nmethods. Schenes 1
through 10 describe suggegd.ed 15 synthetic routes.
Usi ng these Schenes, the guidelines below and the

exanpl es, a person of skill in the art nay devel op
a@bmé@opéutﬁhmtéeabemﬁ Be@ss inefude tﬂEN@rEylm@mVpound
that are invention. One skilled in the art

diphepjyjmethyk 8gﬁﬂtﬁ'é""ﬂﬁtﬁt" yhe-anptvienzhe PRSAMORAREY of- t he
nirof¥ 296 P BHEtE Wy %6 BRI ERIE iskrafy. +-

picoldemndrp-Beukniayl.any of the schenes di scl osed herein. One
skilled in the art will further recogni ze that during
any of the processes for preparation of the conpounds

Silyl Estefd1e present invention, it may be necessary and/or

deS|rabIe to protect sensitive or reactive groups on
agiplesaf ﬂﬂf@%tﬁfse@duggﬁ%@?ﬁ‘é’!ﬁ"yl}'m%hﬂﬂﬂﬁbe achi eved

t—but)?%lose §"qu"‘ﬁg@>@ﬁm III%Wﬁ'yI NSl BGyBiIAURR didd such as

escrl ot'ective Goups in Organic
butyli®ethyteilyl.s”, John Wley & Sons, 1991. These protecting
groups may be renoved at a conveni ent stage using
nmet hods known fromthe art. Exanples of the described
C. SyiinelieMeathodgit es i ncl ude Synthetic Exanples | through

57Coondsanaloostothet d f
¢ HAGAMURAlIAR Risvidan MaROUsOf ARG i disg Coae GomARapEs

t B0 em@g AtRefid Mtisds WES as FiriX6r
accoRffdio FBGHORRGANES R Mctifus AWER as R conpounds

combinatotisksymithetie metbods.r Ssbemen 1ahusgd Pheesaiberugeasted

a Ik h t I
syntifiiE Thites™ LR o8 Sonefhelsn e EleifEs Hekfly e xamples,
a pen'san Sf GRilldn BR: ar$ ntdy develdp aleriogmis @t shhilammetioeisder 4 gben
acronyns used herein include: AcOH

Comwr{s@%a Srgcuic. thenyeniqiec

( lorks dkiftyd lrrihe>ar! willirBestriz8 ek synthesis 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
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DCE (1, 2-dichloroethane); D C

(2-di met hyl am noi sopropyl chloride hydrochloride);
woR@A0§d71 sopr opyl et hyl am ne); DVF (di net hyl f oPeEDE203/033088

EDC 10

(1- (3-di met hyl am nopr opyl )s,3- et hyl car bodi i m de); Et OAc

(ethyl acetate); nCPBA S?Ochl or oper oxybenzoi c_aci d);

NM (1-nethyli m dazol e); TEA (triethylam ne); TFA

dlsc%*séd fchﬁfle%@ta'ré udéfufh; baEHE‘e‘sé&FchaéPﬁﬂdééDBH‘émoeﬂx_h@%gents

N -tetramet hyl - et hyl enedi am ne)
as desmtmzm theyxextsectilBCO H3CO-~\/ 1 2 In accordance with
Schenme 1, the tetralins can be nmade by conversion of

Gengml&u@@um | to conpound 2. For exanple, a

can ibgé‘%{lr%g taﬂq(lﬁé %&ﬁ]g"%g ié’t \ﬁgﬂg‘ﬁt I g_ %X(éQﬁd%ﬁeé rhﬂalg et at e

demonstaatedrin &Schemdaydsoxyl am ne. The correspondi ng im ne
can, be reduced with an ri reduci ng agent,
5h€n§§'a§@aﬁ%asmmﬁdﬁe§3$ r%'g Hﬁ?ecyanoborohydrl de,
AcOPF(g‘Félﬁ’él%lBeh& Ia@ra?tmsmt(qrso&mg«n?y SRy @é}ﬁma@ful ting

oxI he can be r educed usi ng pal | adi um
DCEyt %dmhlcmﬁthameé D& @rdipetiiaminolsperapy! ceiodte as

B e L e
(1-(3dimethpnmioprapyl)-3-icydcarbbdighield); kE/tOﬁme(eQWI lakefdite); mGHBA

004/ 0377{7 Us20Q3/.033
(s-ooldpetpbenreiE s d b s Wiser-o e TEA o8y agind) TFA
(trifluoroacetic acid); THF (tetrahydrofuran); TMEDA (N, N, N’, N’-tetramethyl-

ethylenediamine).

Scheme 1

NH,
HaCO H3CO

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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15

In accordance with Schene 2, the indanes can be
prepared by conversion of a conpound 3 to a conpound
WG 200F0877e¢Kanpl e, when a net hoxy indanone, SucPCEES2003/033088
5- met hoxy-1-i ndanone, is treated with an acyl ating
agent, such as butyl nitpite or isoanyl nitrite in
the presence of a catalytic anount of acid, such as 1o
hydrochl oric acid or hydrobronmic acid in a polar
sol vent, such as nethanol or ether, a keto-oxinme 4 is
obt ai ned. Reduction of a conpound 4 can be achieved
Schdmge @si ng t he appropriate reduci ng agent(s), such as
['ithium al um num hydride or hydrogen and a catal yst,
such as palladiumor platinum in an appropriate
sol vent, such as aceti caci d-sulfuric acid, THF, or
hanol at an appropgiate 15 terrperaturem oi ce
HaCO @-@@ NGy —be—east | CUEtE ﬁgﬂ by
one skilled in the art. WO 2004/ 037777
PCE/ US2003/ 033088 -22+ Schene 3 0 CO0 0 050 H3CO/~
NH-=1/ nNi HON nHJ OO 2156 700 | 0 SN
JLO/ NI/ "o;!' nO0OnO ~NxCIl 89 0 BrCRIRRCO2R20 R1

Rzlnl\clt%%ormsc'e V\W\z Scﬁ%grhé 2(,)th% iémdgn& can be prepared by conversion

of a compound 3 to a compound 5. For example, when a methoxy indanone,

such as 5-methoxy-1-indanone, is treated with an acylating agent, such as butyl
nitrite or isoamyl nitrite in the presence of a catalytic amount of acid, such as
hydrochloric acid or hydrobromic acid in a polar solvent, such as methanol or
ether, a keto-oxime 4 is obtained. Reduction of a compound 4 can be achieved
by using the appropriate reducing agent(s), such as lithium aluminum hydride or
hydrogen and a catalyst, such as palladium or platinum, in an appropriate
solvent, 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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10 11 R20 O"~X~~ RB \-R4A n 0 12 5 In accordance
Wi th Schene 3, a conmpound 2 or 5 can be converted to a
w@oovposiidr 12. For exanpl e, when a racem ¢ am nBCT/US2003/033088
hydrochl oride i's treated with a base, such as sodi um
hydride or |ithium hydride»si.n a polar aprotic solvent,
such as DMF or THE and consequently reacted with an
anhydri de, such as phthalic 10 anhydri de at el evated
tenperatures, a cyclic imde 6 can be furnished.
Cl eavage of nethyl aryl ethers of Fornula 6 to a
Sch&@aemound of the Formula 7 can be acconplished using a
Lewi s acid such as boron tribrom de, boron
trichloride, alum numchloride or
trinmethylsilyliodide in nonpolar, aprotic solvents
such as toluenep dichloronethane, or dichloroethane
with or witho ol i ng. Acybatlon of 15 phenol § of

Fo to_a_c8npoun m

ms%mw 03777v3c9% 33088 H g@

th| garbannyl chl orides, sucf as

di rfe hyIanrnothlocarbannylschlorlde or

di et hyl t hi ocar banoyl chloride and a non- reactlve

tertiary am ne, such as trlethylanrne

1, 8-di azabi o B-A~0] undec- 7- ene g%;@g_

aBazabhg#Qﬂgzgiﬁ_ ctane in an ﬁ%ﬁ S0 t such

~adcdi chl oronet hane, DVF, 5 or THF with ,0r i t hout
ool i ng. Conmpagunds of Formula 8 can be rearranged

thermal ly to conpounds of Formula 9 at tenperatures
between 180 Cto 350 C, either neat as a nelt or

cusmg bQid i A8r 50! éeﬁfﬁmﬂ'ﬂ”“’ A (a

exarrE)I €, Fluka Chenical Carp., ,MI|waukee, W USA)

N, N-'di met hyl ani | i ne, di phenyl ether or decalin. io
Compounds of Fornula 10 can be prepared from conpounds
of Formula 9 by treating with a suitable nucl eophile,
such as dr azi ne di sodi um sul fi de or

o 71)<S \_R4

12

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 Formuia 6 to a compound of the Formula 7 can be
accomplished using a Lewis acid such as boron tribromide, boron frichloride,
aluminum chloride or trimethyisilyliodide 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
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met hyl ami ne in appropriate polar solvent such as
et hanol or THF at el evated tenperatures. Conversion

w@bookosTToT a 10 t o conpounds of Fornula 11 can PET/US2003/033088

achi eved using an appropriate reagent, such as

pot assi um hydr oxi de i n ang3l5 al choholic sol vent, such
as ethanol or nethanol, or lithiumalum num hydride in
THF or ether, followed by al kyl ati on using an

thioc &bty bﬁlbﬁbé’s %Ubﬁbbtdnh@myedrkmbthldmdrbamoylmhﬂmlc@sor

tert-butyl - br onoi sobut yr at t b
diethdigearbanmoy PG & Nl CACT G ARy DR, SUSLER as

drid
vl Ly R PARTLR Sy Penrachirr e, comounce
diazabieyoin]ARs2. lnfCtmlmanaapIQtles@lngnfaswbra(?cdd‘}h‘b@'ﬁ%than%'rDW]:
or THE Wl o gS BRI d Y b Bendgtangu
thernd@lyofol donfsduves tos FsuﬁttillaaeSafﬁleIﬁ]pedatufésdmiweeh aﬁéq’Coﬁo 350 °C,
exanes. Alternatively, tituti

eithes seahps p%ﬁoruéqlmgghlgﬁ lemﬁgenatﬁ&uéw m\xﬁéﬁ%gn@ Al(a
mlxtL?rng;‘g x§,EngJﬁbﬁ§ | %t?r?érosfb‘t’djby d8r 8xarfipiél Fltka Chemical

oro I'n appropriate 25 aprotic
Corps,dmmeamleae Mdﬂﬁf&)s NTNdemﬂwhamhrmsium efher or decalin.

CompnaShhENITT 48 oAl nebre Rl A SRRty SRl SRRy
treatmz?R&ltrRa suitable Inutcleblphits, sOcRlasRE/diazine) dRERBIRVIRUNGE &2 n
methylamlcr?ellr% a%{)ro%)%ateRgo'Tgr soF|>I\7e t ng\ as%?heﬁ?ol 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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R7 YRLRIN H®2x nt-R4 O 14 5 In accordance to
Schene 4, conpounds of Fornula 13 can be prepared
w0 e@a0gompounds of Formula 12 by acyl ati ng a SBCDOSZENS/033088
amne with an aryl acetic acid, using thionyl
chloride or oxalyl chloridg_neat or in toluene or
di chi oronet hane with or w thout catal ytic DWVF.
Al ternatively, the coupling can be 10 achi eved usi ng
standard peptide conditions, such as EDC, DCC, or D C
in dichioronmethane. Wien Y = NH or 0, an aryl
i socyanate or aryl chloroformate, respectively, in a
Schélfgpol ar aprotic solvent, such as THF,
I chi or onet hane or hexanes can be used to provide
conpounds of Formula 13. The choice of deprotgctgon
nmet hods may be easily determ ned by one skilledy-Kn the

art to is provide (&W%;%Z of Formul a 14. %g@%
7/F1€;I'/ - 25 _Schepg YR6 R7
B%BG 'O RIXRz NHz or oM N\_N_H R20 O
i ’ﬁe5R6 7PhNCO R20R5®R7X““ﬁ° 11 18Ry RE K7 N
13

R5R6R7PhC(O)

14

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 toluene 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 aprotic 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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YR R2fi NH 1( n O16 5 Likew se, conpounds of
Formul a 16 can be prepared from conpounds of Fornul a
wd loobp3Aacyl ati ng the primary am ne as del i neat BCI/U#2003/033088
Schenme 5 to afford conpounds of Fornula 15. The
choi ce of deprotection neishods may be easily
determ ned by one skilled in the art to provide
conmpounds of Fornula 16. 10 Schenme 6 No S| NH\ NCHO
Br CRIRRZCO2R20 OR R2 | :~:[::>NHCH3 J~" 2 ~-N, R20 S
1101 17 0 18 15 A conpound of Fornmula 18 can be
Schepeepared froma conpound of Fornula 10 as
denonstrated in Schene 6. For exanple, conmpound of
Formula 10 can be treated with ethyl formate or
amoni um formate either neat or in the presence of a
sui tabl e solvent, such as dichl oronethane or Rs Re
di chi oroet hane with or w thout WO 2004/037777 Q
PCT/ US2003/ 033088 RrsreZBvém@at i Ng to provi de acoco

o K a,l7. Compounds of ™~ For nul@, k7 g
Rzo/oqpﬁy ntN%Z conpounds_of For mgoaoj;%(xb%g an

. &Re : ) .
appropriate reagenf?,R U as Iithoum al ufg num hydri de
in a dlitable solvent, such as THE or ether foll owed
by al kyl ati on using an appropriately substituted al kyl
hal i de, such as tent-butyl 2 5 bronvoi sobutyrate, ethyl
brompacetate, or ethyl 2%bySnobutyrate and a reducing
agent, such as lithiumb gdri de or sodium
bor ohydri de. Schene 7 &

Ri Rz
Ho\ﬂ>< m NH
X s n

0O
16

Rz
und

Y

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

N
18

S NS Rag S
! 17 0

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
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I NHRACOCI NHO Rai HRa 2 HgCOr HC or H3CO n
HOr \ in\ in R4CO2H 2/5 19 20 O BrCRj RCO2R20 R20
WORL0RA3NH R4 n O 10 21 A preferred synthesi s PET/US2003/033088
Formula 21, when X is O (and R3 is H) is denonstrated
in Schenme 7. For exanpl e,.gshen conpounds of Fornmula 2
or 5 are acylated with a carboxylic acid or an acid
chl oride as described previously, 15 conpounds of
heaffrgy toudraviti@ aamc&npmtﬁrcaofeﬁbrnﬂlaemva@@nwoumemleoam)alal 17 can
ethers of Fornula to a ound of the Fornmula 20
be oBYBTse Gescumi ikt Fourily 18 BYBRG Satarprofuaedeaaditomich
as lithiirR RIFhifem Ibgrdrfe‘.fé_ ihfd SiHaBld sverh! sUBhNBETTAR! iR Bfiowed
trimethylsilyliodide in nonpolar, aprotic solvents
by afytationdising %ﬁepm@natﬁww&i% alkybaligies Bueh se terihutyl 2-
i - it ! j r_u :
orortt Ot Birelt A oabifGat e, 0P RSP Hhafonfilrgf o Sreiflcing
agentr sath aglithiunh barohyalpde opsoditm thashydridech as pot assi um
carbonate, cesium carbonate or potassium hydroxide
and an appropriately substituted al kyl halide, such as
tent-butyl 2- bronvi sobutyrate, ethyl bronpacetate, or
SchemRy| 2-bronpbutyrate in a suitable solvent, such as
DVF or nethanol. WD 2004/ 037777 PCT/US2003/ 033088
-27- Schene 8 + R\\ R 0~

0 o
NN R4COCI %N?“—R,‘ ~ N,
y —— - . [ ;-NH
HCO™ | Hl or HeCO™ 3 HO™ P A

R4CO,H 4
2/5 19 20

Q,
BrCR1R,CO,R20 Ry Ry i X N?-I_R4
—————— /O / P
Rog Q n
0
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A preferred synthesis of Formula 21, when X is O (and Rj 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 solvents 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 tert-butyl 2-
bromoisobutyrate, ethyl bromoacetate, or ethyl 2-bromobutyrate in a suitable
solvent, such as DMF or methanol.



33 SRARBRa | \ NH~NHRa X@ NH/ n1 NOnRNN
22 23 24 5 Conpounds of Formula 24 can be prepared

w0 e@a0gompounds of Formula 22 as denonst r at edPCTIUS2003/033088
Schenme 8. For exanple, conpound of Fornula 22 can be
treated with an appropriatg, base, such as buty
[ithiumor sec-butyl lithiumin an appropriate
sol vent, such as ether or THF, with or w thout TMEDA
and 1o cooling, and the approprlate el ectrophile, such
as al kyl halides, aldehydes, or disulfides to provide

Schepigunds of Formuil a 23. Conpounds of Formula 23 can
be converted to conpounds of Forrmula 24 in a manner
anal ogous to that described in Schene 3 for the
transformation of compound 8 to conpound 9. 15 Schene
9 jj:) Q;EFICCQCHB - CHz2-CH2 SS-Si i 26 27 28

&S, 1ol R HH NRa NR
ﬁﬁ@: Frsres o Olg v '}!m
]

23

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
10 cooling, and the appropriate electrophile, such as alkyl halides, aldehydes, or
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.

15 Scheme9

~ —r— e e -
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WO 2004/ 037777 PCT/ US2003/ 033088 -28 An alternative
synthesis toward conpounds of Fornmula 32 is outlined

w0 poo4B8shiene 9. For exanpl e, when 4-net hyl t hi opP€ry$2003/033088

acetic acid, Fornmula 26, is treated with oxalyl
chloride or thionyl chlochgle in the presence of

nmet hanol, a 5 conpound of Fornmula 27 is afforded.
Treat ment of conpounds of Formula 27 wth a Lew s
acid, such as alumnumchloride, in a chlorinated

sol vent such as chloroform or dichloroethane, in the

Prgs S Rafie {hiRddietfvard Eopdtings by Feftula 32rie\GuliRed in
tetral ones of” Fornula 28. Using the procedure outlined

Scheime 8¢ lrefmexample; M@eﬂé’rmlthyhtbmmenwraﬁﬂha aglgl, EQAMBIA 26, is
treaté’% g@ﬁlq‘?(% y(legfﬂ?‘ggéj Bpﬁmg{ cR{oﬁ]dla?n ?f?e elk?@e ﬁ}lomg anol, a

rovi conpounds 0 ornu u5|n
compmniolmfy-‘tdrmuwzzmsuafﬂnded c Orgatmegt ccuhnpoords oﬁFtdrmmEdZ?
y or an acid Chbﬁquﬁide wth a terti

sl
with § LGSO s PTG . By PP Besig Shlsht Bremas
chlor%fﬂrﬁ?&' AcBlotEtne, FHR FeserticChi 41 ém@ﬁé] %‘ﬂj@h @s ethylene,

di chl or oet hane. A’ conpound of Fornul a can converted
proviges teirajomgroefftprowisae wmswqatheﬁoe@ium PHt“aﬁdcb&S@thf@
the tGPAMRE. o P4 %Ssz&pr%aﬁFe oy €44 cgﬁﬂl{z? can be

Su 1 & SoHVeRt -'ste meth or|

substte&td)pramderdomUowdgmﬁFonﬁulad?ﬁaumngia aafbd;qhmbai amier

couplfhg Gapitions, SHASES bisvisthbonan rerShiatid®iyth » Bhpfamine.
suchvast dnls@pwytétwlymummetmmnam tarsluﬂétbmls@melne Sch as
di |sogropy ethylamine in a suitabl e sol vent, such

dichlgganpgiRane af digh ijmuﬁd@momrqﬁﬁo&mg g 30 can converted to
a cor@%gﬁﬁcﬁ‘ef F&?%Mi 3‘*?]%?@( \ggﬁ A% lZlhg%gev égbbr?a%b@lb Nbé’

ounds or nu can usin
hydregmhpemm@enta—émﬂtaple snlwbnimtmh\l ds nhethybard th)rldmdolimved by
a suit soI e
subsielfioeb By ot esaating s FobRul S it Yiler et anbrtige
with 6f withoued golvéhlt; sidhi Mclﬂbﬂﬂbﬁﬁ rfgllewed bgargatrienttvied a tertiary
described. in Sc_herre 3 for t he t ransf.ormatj on of

amingp fyfLiAR tigthlampeislisarropylediiamineds aotuitebiaepiyerds such
o rBnggS00Rs FERMOEIISIAR 46 ARTmAAR Bbydcm| v
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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to Schenme 10, conpounds of Formula 22 can be readily

5 converted to conpounds_e§.Formul a 32a, where R3 =

OCH3. For exanple, conpounds of Formula 22 can be

treated with an appropriate base, such as butyl

Schdmé hpum or sec-butyl lithiumin an appropriate
sol vent, such as ether or THE, with or w thout TMEDA
| and cool and the approprjate disulfide, such gs

‘Hl $\FP% i 8 W disul fideH ide MR,
md\ls of Forng}légs Q%V{:ﬂ mhe%‘“‘“ -

d| met hyl am no t hi ocafbamate from conpoundsl of lggr mul a
33 B8 achi eved using potassi um or sodi um hydroxide in
an appropriate solvent, such as water, nethanol, or
et hanol with or without heating, to afford conpounds

sof For | a 34. Con'pounds |of For Ia 34 can be
edl ta proy Tornmula 19a by
s net hyl i od| de of at e, or diazonet hane

i n al, appropriate 15 sonent &uch as DVF, nethanol ,

or dichl oronmethane, with or vvlthout base, such as
cesi um car bonat e or potassi um car bonate.

cHemcspidanan 40 Sgbervetld, m@poua@%@f Foyapula RZS@ﬁg?fbre@dflbr

s conligts SATVBIAE ey g RSUAG RL- T Pocite,

com;hmmdsaﬂlﬁoymuteym bars be érdatedowitiCamappnolsiabé bEse,muich alsawtyl
llthlum or\”é%c%&%( IQELZJ% a%cgépgggt%)t%/s% v?é% 8such?é% etﬁ{er oreTl-JfF with
or without TMEDA and cooling, and the appropriate disulfide, such as dimethyl
disulfide or dibenzyl disulfide provide compounds of Formula 33. Removal of

10  the dimethylamino thiocarbamate from compounds of Formula 33 is achieved
using potassium or sodium hydroxide in an appropriate solvent, such as water,
methanol, or ethanol with or without heating, to afford compounds of Formula 34.
Compounds of Formula 34 can be methylated to provide compounds of Formula
19a by using methyl iodide, dimethylsulfate, or diazomethane in an appropriate

15 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.

20
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50 HOS 0 OCF3 N () H 2-{6-[1-Ethyl
-3-(4-trifluoronmethoxyphenyl
wo e@idsi776, 6, 7, 8-t et r ahydr onapht hal - 2- PCT/US2003/033088
yl sul fanyl } - 2- nethyl-propionic acid. Conpound 1.0
(Exanple 1) 10 A
6- Met hoxy-1, 2, 3, 4- tetrahydronaphthalen 2-yl am ne
hydrochl oride. Schene 1. To a solution of
6- met hoxy-2-tetralone (10.0 g; 56.7 nmol) dissolved
in MeOH (400 nL) is added ammoni um acetate (65 g; 0.84
nol) and the reaction was stirred for 30 mn. at RT.
Roul®1t he reaction is then added sodi um 15
cyanobor ohydride (17.8 g; 0.28 nol) and the reaction
gvas refluxed for 1-2 h. The reaction is cooled, the
H°J§%F A-t Ef;ﬁ?ﬂ@r reduced pressure, the residue
Tﬁ\ c and 1 N NaOH added to quench the
reactlon Thé aqueous phase is separated and the

C ase washed with H2O brine, dried over
2- {6553%@41 31(41trﬂf@i0é@memy@m@y§wet¢@h5 6 &8detsahydranaphthal-2-

IsulfSRHGS hOR fford a 20 crude residue which

JIst HMP %gg EHJp?orfl chromat ography (Si02) eluting
Commumd ‘CGIZ(UEZampI‘eEm NHAOH (10% to provide 5.0 g
(50% of 6 nmet hoxy 1 2,3, 4-

d ph 31

.. To a
19€.c o0l ed

t OSQhé?mbS1 b’ﬂ@b' Si‘jﬂjtldﬂ of(&lﬁweﬂfb‘}(&/JZ fe‘ﬂ%lo?@ Mb' (Pﬁ 567 mmol)

saturated. The suspension is stirred f
dissglygtin MePH $600mmi-)ds amechmmqwrg @cetate (Q@geﬂ)éf}cmdb eud

the 3E86n %@%@%d%?§ H{lﬁ atﬁﬂe H I Fgwa}gg rz gA fh%p asdéjteﬁ Sodium

triturated with et
cyanghrohydsidleyd d & g,rQal& mnil) amcbtheueacﬁcm wasveftlexed.for g-2di. The

oacT L e B BB PR R e e
dilutéd SvithMEDAC 88d 1N NaOH added to quench the reaction. The aqueous
phase is separated and the organic phase washed with H;0, brine, dried over
NaSOy4, filtered, and the solvent removed under reduced pressure to afford a
crude residue which was purified by flash chromatography (SiOy) eluting with
CH2Clz / 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: Cy1H4sNO: m/z 178 (M+1)



10

15

20

25

30

WO 2004/ 037777 PCT/ US2003/ 033088 -31 C.
2- (6-Met hoxy-1 2
w@2eb40817rahydr onapht hal en- 2-yl )i soi ndol e- 1, 3- dPOIES2003/033088
Schenme 3. To a stirred suspension of 60% NaH (6 g;
0.182 mml) in 5 DMF (400341 -) is added
6- net hoxy-1, 2, 3, 4-t et r ahydr onapht hal en- 2-yl am ne (30
g; 0.140 nol), portionwise at 0 C. The reaction
mxture is warmed to RT and stirred for an additional
1 Pht hal i ¢ anhydri de % ; s added
Y h ) e 4‘ ¢ d ”" l £
i's stlrred for an additional 1 h foIIovved by 18 hat
120 C. The reaction was allowed to cool to RT, diluted

wiScheme 300 artired susPensios ©F 60% NeH{Bg; | 182 mntglkin

o 350 5873 REGh 26390k B2 S5 Ao Dt o

g; 0.1400en), p@ﬁdnwd;em*t@s‘iﬂlr FheTbactionudixtwelis tvanmed to RT and

stime gog RatoRAI 1 Ty (GVDRIGATIETHe (2R g . Foooma S add8s i

1- portn@h ra@had UBBANMi Bt Yedctidn inb@iireds |sﬁ‘rréd forthrPa&diasnaN h
white solid. 15 1H NWR (300 Mz, CDCl

followedglgy 18 et (IR0 °c. HTheTeaction was I,lﬁwq:i_so C(U)|gf)6RT6 dggte(:icyvnth

50 Y308 g V=R Byl er ffokgs

washeah with Whater 2oriite, 2iriéd over Na 54, ahdgﬁe 2olven{ emaved under

LG/ MB:. C19H17NO3:, ml 7,308
redugad BBRsAT o 1e.cTa08 Salid B AU Ve Psh fsetad, Pog drigd
undelreaéuo?to%fﬂﬁa 29, %gsn%)afzwmethoxymu o

- met hoxy- 1, t et r ahydr onapht hal en- Zh_iyl)lsm ndo

tetr a'ﬂ 0'13@1’['@@'@?1@ yhisoigdolg1,3- dl*ﬁﬂﬂ 3s g 9564’*\‘/@9"? an hydr ous
soPNEL R Wik cBERES it BRI AT il ss
6.991@) 159 OIGT-OTD ¢ DHYM BORDSS GHLIY), DETEAEE GH)SB5PG. 66nCt

) 2R QEQT 2101 £ BIgu8 drndin &7 oy U 1 03 H)

aq@ /ML TALHAND 5; 23033@1% is cooled to 0 C,
guenched with saturate (400 mM-) and stirred

for an ad<1JI|t|onaI 0.5 h at RT _The preC| pltate |s

iy 5 S E P P RS

1,3-diéhey(20i g @408 mrael} didsdivedén ashyaimowd CHaBI (08 ehiL)] cooled to -

' 80 °C, is added a 1.0 M solution of boron tribromide-CH2Cl, (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 NaHCOg3
(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.



WD 2004/ 037777 PCT/ US2003/ 033088 -32 1H NMR (300 MHz,
DVSO-d6): 8 9.11 (bs, 1H), 7.82-7.89 (m 4 H), 6.84-
wW@2®4/081d77 1 H), 6.52-6.56 (m 2H), 4.29-4.37 (PQT/LS3dp3/033088
3.45 (bs, 1 H), 3.25-3.34 (m 1 H, 2.73-2.84 (m
3H), 2.37-2.47 (m 1 H, 1,94-1.98 (m 1 H LC M
C18H15N03: mz 294 (M+l) 2004/ 037777
PCT/ US2003/ 033088 -33 D. Dinethyl -thiocarbanc
aC| oS r o/
- ?19?% %I(?Ooﬁ]#zlE ht haée(%) gg @Mq (BS r I?%? F%QB(HE. 45‘#2 6.84-
6. 8?2(@ 61|'Ih)y§ x§-58 , (m 3H)-4. é9f4a$18/(moﬂdbl$t4fa(bsn4 B))3. 25308,

( i ssql yed in
R T R URE NS R
1, 4-CiMsz @hile N[ 2v2284 gei-ape (48.5 g; 4.32 nol)
follomed by di met hyl am not hi o- car banoyl chlori de
(53.4 g; 4.32 nol) and the solution was stirred at RT
for 4 h. The reaction is poured over ice-water (1 L)
and stirred for 18 h. The precipitate was filtered,
washed with H20 and dri ed under vacuo. The crude solid
was purified by flash chromatography (Si02) eluting
with a hexanes-EtOAc gradient to to afford 30 g (91 %
of di nethyithiocarbam c acid -0-[6-(1, 3-di oxo-1, 3, -
di hydroi soi ndol - 2-yl ) -5, 6, 7, 8-tetrahydronapht hal en-2-y
] ester as a white solid. 1H NVR (300 MHz, CDCI3): c
7.83-7.86 (m 2 H, 7.70-7.73 (m 2 H), 7.07- 7.10 (d,
1 H, 6.83-6.86 (m 2H), 4.54-4.65 (m 1 H), 3.60-3.69
(m 1 H, 3.46 (s, 3H), 3.34 (s, 3H), 2.88-3.09 (m
3H), 2.64-2.78 (m 1 H, 1.97-2.01 (m 1 H) 15 LCJ Ms:
C21H20N203S: mz 381 (M+l) E. Dinethylthiocarbam c
acid
S-f6-(1, 3-di oxo- 1, 3-di hydr oi soi ndol -2-yl)-5, 6, 7, 8-
t et rahydr onapht hal en-2-yl] ester. Schenme 3. To a 50 nL
round- bottom fl ask equi pped with a reflux condenser
20 and stir bar, preheated to 330 Cin a sand-bath, is
added di net hyl -t hi ocarbam c acid
O [6-(1, 3-di oxo- 1, 3-di hydroi soi ndol -2-yl)-5,6,7,8-tetr
ahydr onapht hal en-2-yl] ester (5.32 g; 13.9 mmol) in
l-portion. The nelt is stirred for 7-8 mn. at 330 C
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then rapidly cooled to RT with a N2 stream The crude

residue is purified by flash chromatography (Si02)
webkwaosmy7i t h a hexanes- Et OAc gradi ent to provPCGEUS2003/¢33088

25 (58% of dinethyithiocarbamc acid

S-[6- (1, 3-dioxo-1, 3-di hydrgi soi ndol - 2-yl ) -

5,6,7, 8- tetrahydronaphthal en-2-yl] ester as a white

solid. 1H NMR (300 MHz, CDCI3): 8 7.82-7.86 (m 2H),

E. "' CSH1VAN L 7 -S L ol
tetra(‘n@drl)ngbhi%éle%-ﬂvﬁ) gterd' SSO' ved in NEO_' (25 m)

D. Iim%?h\zﬂtﬂlécérﬁhm?c 53101 o- J@?T 3%1(%@ {@Lcug@ro |§0|anl72 @B ﬁ@'? 8-

) . ol-5.

tetra hal 61275(m 1 , 197204(m

20%%9(3?3% 50%%%§§8@rah§ﬁrogg%@aIeW—JZ-yI)lsomdole-

1,3-diome {284 igh eecsanb@md:smveﬁ ih- a‘rﬂirydfﬁusQBHFQZ@O mL) is added

1.4-datRipaaIa 2 o0d0s FHon Grhd? moldpiared on evby GiRpthio-
carba%'yﬁémsu@ae &34 gefi szlﬁoiyaﬁa Q?éjséﬂ’hfl% FaSdifrdd 2t B forA%,

di meét hyl t hi ocarbam ¢ aci d

The ggaiiopis Bowredxyen ics-witay Gt b) gid afiroed foryiB)h.5TiGe Pregipitate

wes WRBSIRBRLATARRGS 4 5 Broddyf, T3 BB e,

purifiédl @niasht dflﬂometﬁgréamw (&0, y etlifingeith o Hd?(aﬁelg-lﬁaowcégl?rdlentd to
tirri 0 e react cool ed_to an

afforfid | Slsiigetibfioeodianmia 3ot g B arseg e hod

dlhyérﬁﬁoﬂﬁtﬁiﬂ dyl) SV'GWS%’:F'&T rJr‘iEbh@M]Sﬁ ZWF«?@érééﬁv&’rﬁf@éd?ﬁd

Zrorate under red uce pressure 10 and he crude
r ed] NIVIR (300 Kbzt 6BCle)r & t7L&3a? 86 (m, 2rH e - 7 78i (im, &k gy 7.07-

71000 RS S (DA B iy bt B el B e

3H), Srfszﬁ(samozsa@dg@nt:aﬂymgma(nhtﬂgl ¢19722.91 \me9Hgr as

(g}low oj | VB: 13H18N208 mz 251 (M+l) 15 G
Zl( %HE})'\%BO?SBU‘(%WB(Mya ron ap hth ale n-2-vl s

ui fanyl)-2-nmethyl pro pioni c acid terf-butyl ester.
Schenme 3. To d| met hyl t hi ocar bam c aC| d

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-yi)-5,6,7,8-tetrahydronaphthalen-2-yl]
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 N2 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-yi)-
5,6,7,8-tetrahydronaphthalen-2-yl] ester as a white solid.

"H NMR (300 MHz, CDClg): § 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: C21H2oN203S: m/z 381 (M+1)
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20 is added a solution of KOH (4.1 g; 73.2 mmol) in
MeOH (25 nL) at RT. The solution is stirred at reflux
w0 200483117Aand cool ed to RT. tert-Butyl 2- PCT/US2003/033088
br onoi sobutyrate (16.3 g; 73.2 nmol) 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

f_.g;ﬁﬁ%]rwﬁ%cém Wﬁefacnafs M@é%@ BREREhYRENSRINHBATEW) €,
par I ONE et ween O and
esteICHZCI 2. The aqueous phase | s extracted with CH2ClI 2 and
254,
{1 FETEE S s ke DA PG Bt cBragier 2HE2
ecl@éﬁlé’élﬁstlgre?‘ ig cﬁé#%ﬁélii vitth Etcm(m ) smg di’mathylthlocarbamlc acid
r ahydr onapht hal en
S48 Sipwa-- DAy SOk 2 E5 86T AT Promn B B gbeer
(8.7 Ezé:}\'%ﬁl&?@ é%}é)ggmﬁmh M0 2994 dIPis Atifled in 1-portion at RT and
the rea¢tioniwas yefiniedovith msah@al@@tgtlmnwﬁ% AQpRINK diherreactiorsig f
cool%@%cé#@z@@ﬁa%yéelatmoﬁgf RS sl i iBFdd v Wasked foroughly

with %ﬂ(efr ag‘ier@thér wadh& aretaga’l‘gmiedg hrmlpblbfaiéda nnde%neslumdipgﬂsgure
- net hyi propionic .acid, tert-hytyl ester (4. :
and FHﬁ)P')JdGZ’Pg'gH \Y‘é?&fPﬂh?fﬁQH’%teéé’@H‘ éthﬁiffﬁtef% %’b%g% ?Sf’ék

evad@fa%d'ﬁnd&ig?&é@@d%ﬁiﬁé tc% Bﬂon’fde@qtg @l@o%»ﬁfur e i s cool ed

dumeih;dﬂupwbamlcaawdté‘e[&@ﬂmrﬁ)ﬁs¥| %tetfa{éldf Qé?ﬁ?é\tfa% %ﬁéﬁ) §56r as
g ween 0-5 C. The reaction was allowed to warmto RT
aye stirred for 16 h. The reaction was diluted with
CHRCIMS: Caghe,081 /425, (Mt1)ed over Na2SO4 and
evapor ated under reduced pressure. The crude oil was

G. '. url A .-' : Avd DI ?19% g&huﬁgég? g @&%H);%Smc acid
teﬂ.gﬁtyzeét@facetyl am no-5, 6, 7, 8 t et r ahydr onapht hal en- 2-

2 Behegerd i Zfﬁnemétri’%%h“' o Ao 5.8 56
tetr%@éona%gﬁ lgn @1yl¥_|)é’ster1(d'|) g Q’ﬁ gﬁng}?l)ﬂralsémved ifeOH (25 mL)

8
is adddd aSOESmE QS(B(OHS"r 1 1@ 73.2Hpmop) 'ON?OUZPZbrﬁ‘L)latI-@T %héS

solu&ggkﬁg%&éaz ﬁe,;ﬂ?:x%gé m% ddbtedltodRr ( SertHRith 2-C MB:

bromoisobutyrate (16.3 g; 73.2 mmol) is added to the solution and stirred for 16 h
at RT. NaBH, (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 HO, the solvent
evaporated under reduced pressure, and the crude residue partitioned between
H20 and Cszlg. The aqueous phase is extracted with CH2Clz and the
combined organic extracts were dried over Na,SOQy, 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: C1giH27NO,S: m/z 266 (M+1)
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1.

2- (6-Et hyl am no-5, 6, 7, 8-t et rahydr onapht hal en-2-yl sul fa
wogion0277met hyl propionic acid tert-butyl esterPCR0S2003/033088
Schenme 3. To a solution of 2-(6-acetylam no-5,86,7, 8-

t et r ahydr onapht hal en- 2-yl ;B' fanyl ) - 2-met hyl popri oni c
acid tert-butyl ester (1. .64 mmol) in THE (42
m-) is added a sol ution of 1, O M bor ane- THF (42 ),

H. 2YepvBRirAhoR6 7Tél€etfa¢@eHnaahm@%@ti%g%%nggzghb;hg or
I8 h at RI, caretully qguenche

W&Eﬁﬂéﬂﬁéﬁat ed under reduced pressure. 25 The
BELAE ' to PR AHNEITE 1R RAHBRAaBhiHA IR Tihy -2

mettﬁ!ylpr@peirilwhaﬁtemb—b&tﬁ edteB(4.21g; ah;a:in‘rmrﬂb )Jhilié‘mll\&iai-lﬁ-(}‘l-lézﬁlli o3

c _aci rt-out ter, and It
m)efé e ey e B 4R i dodBe restiaridureripgoolepiio D
°C. %Q;%’%A cM6REB ) .25 mBO1 @5 mmol) is added dropwise at a rate to ma|5nt%|n

f 1- Et hyl - 3- (4 trifluoromethoxyphen |1)ureidoi
the tpmperature between 0-5 °C. The reaction was allowed to warm to RT and

st.rré&far%wr ohé f%&%h%@a.g@%gq % yvf?sﬁq%& REBPHID! Gried

tert ester
oveﬂﬂﬁj&d&%&ﬁé%ﬁﬁé&d uritler Secherd ptessive.a Thiexdrudes oibivas

| 6,7,8- o .
purifieet 6 oSy R BnTHtacraBhY $S0eL eiting with hexanesrEIQng agient to
afforci . gt(@Qb/o)bsﬂztds @éétﬂbnﬁibi&@nsdé’@a%mh?htﬁéieﬂ-ﬂ 5.2

i ssolved in CH2C 2 is ad

ylsu{f@ri»ﬂ?r%rmeihﬂpmwﬁ@ﬁgdlteﬁ @ﬁbﬁr@S(altém gplid7. 8 mml)
ol MR (B85 Mt 1981k 5 28820 8 2. Shoolip. D). 546

5.480(my dlgﬁ, uleﬁt@lae (mts mm.ggwgsemd fl Hz),smszm g&&hQQHWﬂE&Z.%
u n a anes- radl en
(. BT B0l e s S -1 B THE 443 s, 16k
tri&iver @%Q@@g@f}amdwmﬂo] 5, 6,

7, 8-tetrahydronapht hal en- 2-yl sul fanyl } - 2-
nmet hyl propi onic acid tert butyl ester as a white foam

L. %@f%tgymin&%%ﬁ%?é[ﬁ%%ﬁon%Iﬁhé%ﬁ-é-&%}uﬁéﬁw-ﬁ%eﬂﬁwpropionic

acndlerEtbhqueSte(M trifl uor orret hoxyphenyl ) urei do] -5, 6, 7, 8-

T%‘{ri ghg gtsrg) |oQ 0%@ %ﬁ%l#-gb@éhyl pr opi oni c
(
ke sukwﬁswelaﬁﬁ:t riBen 7o

4.64gpm@lriaiHR 3L i agdedia s@uigen of OM borane— 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-ethylamino-5,6,7,8-tetrahydronaphthalen-2-yisuifanyl)-2-
methylpropionic acid tert-butyl ester and it's borane complex as an oil.

LC/MS: C20H31NO2SBH3: m/z 308 ((M+BH3)+1)

J. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenvilureidoi-5.6,7.8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid tert butyl ester.
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3.0 mmol ) dissolved in CH2CI 2 (15 nlL) is added TFA (15
m.) and the reaction was stirred at RT for 1.5 h. The

w@odwesit77was renoved under reduced pressure apdI/Ukm®03/033088

residue was purified by flash chromatography (Si02)
eluting with a hexanes-EtfAc gradient to afford 0.643
g (43% of 2-{6-[1-ethyl-3-(4 20
trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronapht

hal st f cid as a white
e, T o T AR e D 2 S B 2t

tetrghydlgaraphthaien- 254h;ulfamyl<)%2 ethylprepionis. acd tﬁrﬂsuto/hester—bmd

o552 4 s b ke e e A

triﬂuwaméﬂldbiyphdﬂwtsec?ar@%@ 6HO7B imnhol Nzhd theNéé@tlon was stirred

/ US2003/ 033088 = - 37
at R%gfo 3 7Zf7 e&ﬂ?\gﬁfﬂtm@mw Wﬁér%{ppﬁ@a 33“9|a§‘9|t‘ﬁ%ﬁ§}4de
resdiu@wag‘bhhﬂécp 69 RGBSR 'cﬁ ro%‘?étgg raGﬁWQi‘O}g eﬁxtlﬁﬁ (vﬁﬁ{"é'meﬁar?és-

OX I hdan- 1 di one- 2- oxI ne

EtOé@lguadl@mi t@fprg\ud@tuﬁﬁ(gu(%%hoﬂ%%& -etreyl-8-(g+ o 467 rml)

B e e e Y

methﬂlﬁropidmc ac1tlhe|m bat;dedtdrtastefwmtmtoaml ution over 20 mn

t S at 45 C for an

g‘pwgnélle a?\gq\g@ ?\2%4%8?&’%;6%'%614 suspension is
cool ed, the precipitate filtered, washed several tines
W|th cold I\/b(]—| and dried under vacuo to afford 55.8

. bAh 4=ty ngtheiyphenylp L.8xi me as a
i@ 7.80-7.83 (m
T 78 (s, 2H), 3.47
Sch(eme 4, 1Tda-|)2 -{6- [1 ethyl -3- (4 trlfluoromethoxyphenyl)ureldo] 5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid tert butyl ester (1.66 g;
3.0 mmol) dissolved in CH,Cl, (15 mL) is added TFA (15 mL) and the reaction

was stirred at RT for 1.5 h. The solvent 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, CD30D): § 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: Co4H27F3N204S: m/z 497 (M+1)

Route 2
OCF3

HO
by
O
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15 L Ms: CoHgNG3: mz 192 (M+l) B.

5- Met hoxyi ndan- 2-yl am ne hydrochl oride. Schene 2. To
WG0085y i ndan- 1, 2- di one- 2-oxi me (55.7 g; 0. 28AT/0810P3/033088
suspended in glacial acetic acid (0.99 L) is added
concentrated H2SO4 (67 nlL),, 20 fol | owed by 10% Pd-C

(27 g) and the reaction |s mxed on a Parr apparatus
under H2 at 60 psi for 18 h. The reaction is purged
2- 1tiBth 3-(4 | washed

B R P PR S e
meth'@é@!@@CﬁéldMS vol unme and the remaining solvent is

500 mL.), cooled to O C, and

Corﬁ%ﬁ%ﬂ ?l ég%'ﬂ&g )10 wi th 50% aqueous NaOH. The
aqueous 25 phase is extracted extensively with CHCl 3

A {‘al téms and the extracts are conbi ned, vvashed
—émmma&ﬂ@@e" ' r Na2SO4, flltered and
eV Epaemect T@@%tutfo%f%eﬁmem&wabﬁ 1t~8né’£ 9074767?’1118R in

a ¢rude oil. The oil subj to flas

Meéﬁr(éﬁalt)oﬁﬂép fyis (agided oudyl mlltrltﬂg(&m mh 693 nzczllzdI‘OP@/IQa over 45

min e ra RO (A PHT IRe Do P A2 By ol b 2Bmi
anddbe reattioo veasGilowed tolstir abﬂﬁ:t’@cﬁor arsa&dmtlmaﬁﬂeﬁi-zm t MhéiCl
der, re ressure

... Th | t A
o Do e P B, WO EES B s
colm@@@%ﬁaﬂ?leﬁqﬁbké&m 533158 55:85§ (@Z% ¥eshesh¥kjiRdan-
et her_to provide 43.8 g (30% of
12’§L°H§t3’78&‘919rﬁf=‘a?1b2|9ﬁ$9¥ﬂne hydrochl ori de as a white

o 71 NuR Y Rt M, 5 PR By i s pebasPrs s

3H)+9.783s,7ZH) 8.473b, 18) 08-3.19 (m 2H), 2.57-2.68 (m
fAHLC/I\ZS%Q%hg@MZr@ égj(l{%%cmmr\m mz 192 (M)

2- (5- Met hoxyi ndan- 2-yl )i soi ndol e-1 3-di one. 10 Schene
3. To a suspension of 60% NaH (8 g; 0.240 nol) in DW
B. 5—Mahhoxrwnda npgpiienting hydrochiorideadded
o R 9L AR DY AR e (SP otionnf
susmhtdedlm glaa:rdhyademcdacl(i 30.99;L)0s added concentrated H,SO4 (67 mL)

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

under H; 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 HO (500 mL),
cooled to 0 °C, and neutralized to pH 10 with 50% aqueous NaOH. The aqueous
phase is extracted extensively with CHCI3 several times and the extracts are
combined, washed with H2O, brine, dried over Na,SQy, 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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nol) is added in 1-portion and the suspension stirred

for an additional 1-1.5 h at RT followed by stirring
w@0032877¢ f or 96 h. The reaction is cool ed andrpdi/Us106831033088

with 15 Et OAc. The organi c phase is washed with H20

the resultant precipitate._ géltered washed wth

Et OAc, MeOH and dried undef vacuo to afford 25.2 g

(4399 of 2-(5- nethoxyind an-2-yl)isoindol e-1, 3-di one

andafasghathiviie eftRr tdlprolitfe 433 g /@Qﬁ%emieﬁ]o Wﬁ?ﬁ 9. ﬁY'aH\”nde

, evapor at ed under ressure a
hydraghigride asa sditewotith I\/EO—| f| ltered, and dried to

2 PR AL CBloBR o7 830 8 %85 2% 6 60-6.72

0 7
(d, 1SH>) i3c78- gfs?q;ﬁw 14-8¢ ’@7%[03@%%@ (3 J@ (in 82%) z%? é 823 5@%)’

68,
15‘2% O8521(m1H),379(s 3H) 348365(m

2&;,@@&%®&?(m,zqg%tdg{1wsi CL8HL5NO3: miz 294 (M)

oxyl nda soi ndol e-1 3-di one.
SchbRe=3240F0241 °C
2- (5- net hoxyi ndan- 2-yl )i soi ndol e- 1, 3-dione (19.7 g; 67
mol ) di ssol ved in anhydrous CH2CI 2 (350 nL) and

. Mesthbryinddh-Sy))isvirridied (-‘Sadloﬂieo M sol ution of boron
tribrom de- CH2Cl 2 (340 ﬁvvise at arate to 30
aSRDa 4180 riuspaRgion @ O%chad8 960,46 mols n BMF (250

mL)CcoJ B§ t6 ga@t isoéh Xé Heth ky@w(ﬁé -gpﬁ% ih8 nYAIShoRidE é4ﬁ'6d

stirred for an |t|on e reactionis C
0.2 ml)mmgmpenmsmmmmmaoag Ri&Baltccarthy@ritle (30 g; 0.2

ol FUSRERA T AN e SRR 4R B Alate 195 n
RT follbived &g, stintrahaidi 20 Cior@O)h, ST edtien i cs318€ nd dlluted }Snth

fil red and dried under vacuo to afford 14.8
EtO5¢- ﬁ@@ra%wﬂgﬁﬁa Savashed wifh sOnths @smlt@:tmr@ﬁ@ﬁ@tg filfered,

washﬁd)j QﬁthSE’tbAb %@#a%rn@%%d&%ag@@%ﬁﬁb ES% §(A8%) Bf 2-(5-
met@wc{am@-y{)wpw@g}e 14-dans a9 White golid) , Tiw Qr'gaﬁlo4;ﬁ15(smls
wasﬁ% Tslt% I-?g%,?évlagora%a u@(ﬁ_gr Heg{Jng p%sglljlrlese'z\qg the so{"ld is erturated
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, CD3;0D): 6 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 CH,Cl; (350 mL) and cooled to -60 °C, is added a
1.0 M solution of boron tribromide-CHzCl> (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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10 F. Dinmethylthiocarbamc acid Of2-(1 3-di oxo-1

3-di hvdroi soi ndol -2- rl indan-5-yl] ester. Schene 3.
wa002/08B7hydr oxyi ndan- 2-yl )i soi ndol e- 1, 3- di oneP¢BUSIYN3/033088

0.11 m)I) di ssol ved in anhydrous DMF (400 nli) is

added 1, 4-di azabi cycl o[ 2. 2,¢] -octane (62 g; 0.55 nol)

foll ovved by di nmet hyl am not ﬁl ocar banoyl chloride (68 g;

0.55 is nmol) and the solution was stirred at RT for 16

to 0P°C 'Eh@nbﬁ@@wm%a'tlﬁamﬁqc@\é%o@ Rt a%tsﬁlf'reﬁ]fo#&n %Bgltloaal

stlrredfor 18 h. The precipitate was
0.5 atRtpbhe @ﬁ%plulitat@ds filtated, washes with Hb®osuspendedgn eiHen,

el o BB MRRFEIARIE 18516 %) or > G yeraypaan 2

yl)isséndale-4 $3-didnei agea beigedolidH NVR (300 |sz CDCI 3): 8
8%'ﬁ»4%7<3b6‘gwﬁg“%ms2q$?>zép%ésﬁfa 72@2(7“91 ! iy 11, 6.96-
708G, Bhlamadl o 48160 7L, 25 g 20m 1

(m, ?J‘Hl 0xo-1 3-di hvdr0| soi ndol - 2 yl)i ndan-5-y| J ester.

d- bot t om f I ask, i pped
w I B R R A r Bar | B cheated o

33_0 Cin a sand-bath is added dinet hyIthi ocar bam c

esteﬁster (6 309, 18 7 mml) in 1 portlon The mslt i's
T stirred for 12 min. at 338 C, rapidly cooled to RT
wi Sehames. sFﬁ&Gﬁ-bydioxm@dm-adélsowmmé Fpdionei(8t gh9.11 mol)

a8l IS AERETIAR AR O 4 4B% B 2 i
(62 messsﬁaxmlmmm&@ dm#bﬁh)(l@ri:%otmf)czﬂ'bﬁﬁidy%ﬁlbh@@ Bdgn. 65

55 bt o A R, PSSl seror o

watér&@Q_/)Mg%t stgﬁgg%} 18%. ﬁ@pr@c%ﬁafe’ﬂza%f‘here& @%gﬁ%cg&/gﬁ gqfoz

and ed2.|q)der yacup to Q@rg:}% Bg(160 m/qf/sfmemmsmwuc atigd O-
( A
12 @ggdéé%pr?oélﬁn an!'%ﬁml'ggl)%ﬂnéﬁ' &IA%S?% a%,@ Ee'ﬁgﬁl'?l ask,
equii R (800 Midz,r@DClix scrsgamsO(mam @), 7.69-7.75 (m, 2 H), 7.17-
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-dihvdr6isoindol-2-vl)indan-5-yl]

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 N, 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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mechani cal stirrer, is charged with EtOH (98 nL) and
di met hyl t hi ocarbam c acid io

W®2(02/087778- di oxo- 1, 3- di hydr oi soi ndol - 2-yl ) i ndapeBUy10p3/033088
ester (6.9'g; 20.6 mml). Hydrazine (5.8 ni; 186 nmol)
is added in 1l-portion at RJ,and the reaction was
refluxed with nmechanical stirring for 30 mn. The
reaction is cooled to RT and the gelatinous, white

(61 %()'of erh&hflltﬂlé(%rsgrrﬁ‘é*cl n_{?(q NhifoRo Bt BL@ikh e §6®HOF Ly ITES.

her® washes are co evaporat ed un
y‘)lﬂf@@tﬁ'ﬁﬂiepieé§§lﬁne°f&mlfﬂ$@“@rude 15 residue was further

AR B Lo 80 A0 o ez, 722

7.3690993Hf 5dl0f$122)(||nt AHYCRABHIBT(NAC2H), S d623 23 '\ﬁm 9H3)
am noi ndan- é ester as a brown oi l VR
MH-C/idBelayH wé 399Nz 3 (Mt 1)3H), 3. 80- 3 88 (m 1H,
3.05- 3.22 (m 8H), 2.64-2.72 (m 1 H), 2.17 (bs, 2H)
20 LC/I\/S C12H16NZOS mz 237 (M1) 1.
cig| Sx(2-Bmindindah-PayBtdsyer. pr opi oni ¢ aci d

ac.éah%*ﬁé* a?;?%siw ECE A R S B ME Y
mectiasiozl smlen s dﬁag‘ed G@thrﬁto}-l 98 rﬁd)ﬂ@@d dlrﬁéthyﬁhl@ébrﬁémll%(l'bld

S i[5 hicpisangbl-euninganai] ST Il o; S0 ewralh
Hyd?a_zmé ?&9 B'nayt‘MjG %nﬁﬂﬁ%dﬁ@gﬁﬂ YiRkfor &t ﬂ gmdité ﬁeé@tmh#\./as

is ad o the ution and stirre
reflopied w,lth v@ﬁhamlgalestmmg for 89 roind ether redotiondis gonodadstor BTand the

oo R YSSREALL AUELTEL R BAFIS e over

wasmemarm edmbirgaln evam”etetbuhr&lenm@c’éﬂ presdierd andtihe lddGde
ver filtered and evaporated

d
resi bR RSB RS P M SO LEHB 9% YL heg ardiaegainder
redlmfe@;ﬁééﬁub% afbry 4. 649 ?Q@Aﬂgfﬁﬁﬁ'neﬂfylthlocarbamlc acid S-[2-

am noi ndan- 5-yl'sul f anyl) - 2- “met hyl propi oni ¢ "aci d
amlﬂ@nﬂarb-@tx}) egief ag adwownmilown oil. LC/ MS: CL7H25NO2S:

o (SPRE DB SRS 1 8T PR BH: HEPR PR (i i .05
3ZZIQnCBH)thGAngQI(nﬂSN-Pr2|1f7§2§1€2m)2:3re;I'trD] | propionic acid
tzéj-%lﬁgu&%ﬁ@@?@? %/nizfu@ X11))7 4 mol 3/ IOdi IEstoI ved in

CH2Cl 2 (100 ni), is added TEA (8.6

I. 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,0 and EtOAc. The
aqueous phase is extracted with EtOAc and the combined organic extracts were

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



10

15

20

m.; 61.7 mml) and the reaction mxture is cooled to O

C. Acetyl chloride (4.1 nL; 57.6 mol) is added
welec@pnsser at a rate to maintain the tenperat urEChHES208E083088

10 0 - 5 C The reaction was allowed to warmto RT,

stirred for 16 h, diluted wth CH2Cl 2, washed with

H2O, dried over Na2SO4 and evaporated under reduced

pressure. The crude oil was purified by flash
redeécDﬁﬂis@QF%@ﬁdr@M@% (P69 t bﬂg- zuahhnouadaﬁw%fﬁyfy@

adient to afford 1 g of

meglywoﬁeﬁpﬁ%ﬁ%b%fb@ﬁ'fgt asya@mwraﬁgh ) - 2- met hyl pr opi oni ¢

SRS

5.73 (ml ,468478(m1 ), 3.25-3.39 (dd,

80 (. o méfﬁylpx{b%mc LeitdelSiutyi daler.

"I‘ \ v

2- (Qchléh’ﬂa/B aﬂb@(mdﬁmcﬁnd’érﬁﬂl f@lﬁﬁh})l)—z rﬁEﬂMﬁr@ﬁn@ﬁic@Hcﬁtert—
acid tert-but ester. WD 2004/037777

DUt RIS G b Ol cissslaship GHsCr (100l is added TEA (8.6
mL261. ? A8 Hn@ﬁh?%é‘&% rﬁ.xwrévé EGad o 600”%45%@@?@%9

acid tert-butyl este 33.5
mLn$7.6iremobl dsigdded Qmpwlas@at anfate 1o Maintaineihe- ’@Hée(ém& atyveen

0- § 6P Ara byl g gh5EES Waltn ST, MBI R ten Sbbed B

CHECIQ,nﬂlammmaHQd) und@bvémiam anfoewcﬁate“dnmdewedue@a

fur her azeotro %d (3x) to affo
pregaurg. Doy IR o1 4 AL PR BYf1agh P RPBEARHOSTaring with
a hakaﬁwsfa@m gr%dmﬂtl&yhﬁmm mgwgﬁ) &f %?%Bcféwmﬂmrﬁﬁﬁﬂn -5-

and its borane conplex as a

ylsufeayhi Snortryimepioniczadd bert-bulyBeaprag a biige solizl. 42- f

ol 1 ARYMRESO0 Mg RGBT B L g . TERE hY 578

(m S(H)ems844 78Qma 1pi) X3.258.39 (dd, 2H), 2.74-2.80 (d, 2H), 1.94 (s, 3H),
(2 et hyl am noi ndan 5-yl sul fanyl )-2- nethyl propionic

14§&$d5ﬂ'5rt butyl ester and borane conplex (11.0 g; 33
L MS oMl 'SVW2'2©4@[\7|2@22 (100 ni), is added
r|

uor onet oxyphenyl I soCtyanat e

K. 2-(2-Ethylaminoindan-5-ylsulfanyl)-2-methylpropionic acid tert-butyl ester.
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(10.2 g; 50.2 nmmol) and the reaction was allowed to
stir at RT for 18 h. The solvent was renpved under

WO edwosd7pr essure and the crude residue was puPCT/Uwos/ossoss

by flash chromat ography (Si02) eluting with a

hexanes- Et OAc gradient to_gfford 11.2 g (62% of
2-{2-[1-ethyl -3-(4- trlfluoronethoxyphenyl)ureldo]|ndan
-5 20 yl su lfanyl}-2-methyl propionic acid tert

butsthefRi B TéS s'blNﬂBr{&‘ d. gﬁ%etglﬁn{\%\% Fi&@ é%mifan 9.3

S 7.30-7.36 (m 4H),
mefylpropta soagelt UL asjer (31 T BRI MHF:{zaan&)osa

addé@%@?uﬂ@%@mé}g%ﬁwﬁg%%}@&% t(ﬁng%reacﬂon

wasZallbdved to stir for 5 h at RT, cooled to 0 °C quenched with MeOH (100 mL)
f1-Eth &4tr|fl oromstho C}/uglureldollndanSyl
and giapaiRlFg Underserhiore BIsROTR. of B tasidsh A asqurtiey azeotioped
with2vedH (Bx??f&é{ﬂfora 1(1%(106%%%%&!}@%@ h}/}é{r@hgﬂbbﬂ- an
| sul fanyl }-2- rret | 'propi oni c aC|

V'Stklé‘@mé‘y Z(MG%y@romom ert-kltylastereand its bqane:mmmex asan
oil. M-) is added TFA (15 nmL) and the reaction was stirred

at RT for 2 h. The solvent was renoved under reduced

pr €€4MBe Caghtholl DeSBéhi chie 396 (MBS ¢ WO 2004/ 037777
PCT/ US2003/ 033088 -43 by flash chromat ography (Si02)
eluting with a hexanes-Et OAc gradient to afford 3.13

methy é%ﬁ@&ﬂﬁﬁ#ﬁm_ﬂééﬂi propionic acid as a white
fyfonth N il BB
methyylpropigmc 50|d4er(t+1nutyl esler a’&dl&rﬁnééommexé(ﬂ-ﬂ 0¢&. 3IBm31cﬂ)7

eyl o, Phocdi itk e ena

(10.2¢); 50)8 mgn J“er(wmécréadﬁon/\ﬁéﬁ albweRtestifRIRPMMS BCiRgES
3 and 4 an St eps L and M of Route 2,

solve1hwas fafnpYRf V%éﬁ%‘?%@m&a&"@s&ﬂd@e% residue was purified
by fla8R ChidnPBg@PhY]ERES eluting with a hexanes-EtOAc gradient to afford

11.2 g (62%) of 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}-2-methylpropionic acid tert butyl ester as a white foam.

"H NMR (300 MHz, CDCl3): 6 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: C27H33F3N204S: m/z 483 ((M-C4Hg)+1)

M. 2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-yisulfanyi}-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
CH2Cl; (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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(S)-2-{2-[1-Ethyl -3-(4-trifluoronethoxyph
enyl )ureido]ind an-5-ylsulfa nyi)-2- 15

woreiohpspropi oni ¢ aci d. Conpound 2.1 (Exanpl e 3pCT/0683/033088

OO HOSI ~ NHInternediate L (11 g) of Route 2 was
resol ved by chiral chromatggraphy 20 (Chiral pak AD
columm; isocratic gradient with

hexane/ net hanol / et hanol : 92/ 4/4) to provide

by f(a‘éh dH’r‘élﬂéfﬂyﬁé;ﬂ{(ye(Serﬁ)Ael&lr@ W|tﬁJ§'He&g§Efg}%8 rRAYhEo%fford

repare

3. 1@%@9&@d3$1 eﬁiYi-3 Gﬁrlﬂmrneiﬁoxyphenyl)ureldo]mdan -5-
t hyl sul f | ph I id
visuftphi 2Bt oA Al a0 MR o onrc aci . )
Cor’rlddWR @08 MiExaPCR): 43)72’@72@@%410&717 711571 7d: 1H), 7.08-
/ US2003/ 033088 -
71 LG 25T (5. {10), 4:945.09 108 Fo), 2. 18r536 (Malktih 2 551367 (m,
QH)V\@qgr(ge@lq}“ qd19‘ (plzlnggp_ﬁ Route 2 by replacing

trifluoronmet hoxyphe i socyanate with 4-
trlLﬂ/M&’ &mzaﬁ:étzmﬁym/zséawmma 5 1H NMR (CD30OD); 6

1,20 {3o-.3H), 1.38 6H), 3.09-3.23 4
3 3. BbP; Z%HC ' 4 es.5ohe (H)m 1H, 7.14gr7n.17H)(m 1
,732735(m1H),740 (5, | K. 7.5 (s, 4H

The;’q ('1:%? 5F3N203S2: nlz 499 f 1)
l(se/t"ﬁ9 omRquds &vare Iprefarad follawing S@hemﬁy I3sand 4ayph
Ste;%l‘l’ I ur Qh@'ﬂ/] bﬂﬂé‘lﬂefz sﬁbfﬂ{hﬁ@Vee}g%%oérﬂqéd‘]ugﬁr\djreactlon

npoun
conditions as needed

(S)-2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]ind an-5-ylsulfanyi}-2-
methylpropionic acid.

Compound 2.1 (Example 3)
OCF,

HOJ)><S\():\/ T}—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: Ca3HasF3N204S: m/z 483 (M+1)

2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid.
Compound 2.2 (Example 4)



SCF3 0 OHO S| ~-NH Conpound 2.3 (0.22 g; 32%for 2
steps; white solid) was prepared following 15 Route 2
w@pa4QsrTpound 2. 2 by repl aci ng acetyl chl ori dep@/Uk2003/033088
val eryl chloride. 1H NWR (CDB(D) 6 0.844-0.890 (t,
3H), 1.20-1.31 (m 4H), 9 (s, 6H), 1.45-1.58 (m
2H), 3.07-3.22 (m 6H), 4 9499(m 1H), 7.15-7.18
(m 1H), 7.33- 7.35 (m 2H), 7.33-7.35 (m 1 H), 7.40
(s, 1 H, 7.50-gp7 (m 4H) LC Ms: C26H31 F3N2CBS2:
mz 541 (M1 20
02-{2- [1 Ethy - (4i sopropyl phenyl ) ur ei do] i ndan- 5-yl sul
Ho)l}Q - mptiyl propionic acid Conpound 2.4 (Exanple
6) 037777 PCT/ US2003/033088 -45- / \ 0 0O HO5
N NH Compound 2.4 (0.18 g; 34%for 2 steps; white

Conﬁﬂdn@%% ?’36 38 %%5/‘9@504’:%8 '\ & gﬁag pﬁgpérga rSifwidy

"Roxy pPhény TP S0y ant
Routs 2 bypeplaginghetrifluordnéthoxypenl/eisodydnshduwitPa3CD) ; 6

Aol 2 Loty 40028 (n 1,
1
5 (H) HNMA ((Z‘D%@[f()%ﬁl'd)’l 28 &2§H)71C§§ ré%%?@g riﬂz%?(m1 428,

3. 37(%4)((1, 416), 2~ 9B5[08- (1 -181)i Tldthg ¥ &mi HAGPBRTYBS (ri; € 7140

rei n-5-yl sul fanyl }-2- nethyi propi onic acid
(s, 1%'(%%(?%3% gﬁg (Exampl e 7)

LC/MS: Ca3HasF3N203S,: m/z 499 (M+1)

10 2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
ylsulfanyl}propionic acid

Compound 2.3 (Example 5)
SCFs

o
S—nNH
N

§

Compound 2.3 (0.22 g; 32% for 2 steps; white solid) was prepared following
15 Route 2 and Compound 2.2 by replacing acetyl chloride with valeryl chloride.
"H NMR (CDsOD); 5 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: Ca6H31F3N203S,: m/z 541 (M+1)
20
2-{2-[1-Ethyl-3-(4isopropylphenyl)ureido]indan-5-ylsulfanyl}-2-methylpropionic
acid

Compound 2.4 (Example 6)
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N o OHO~S"()~>_ ~-NH 15 Conpound 2.5 (0.34 g; 66%

for 2 steps; white solid) was prepared follow ng
wouWEe3727by repl acing 4-trifl uoronmet hoxyphenyl PCT/US2003/033088

i socyanate with 4- dinethyl am nophenyl isocyanate. 1H

NVR (CD3CD); 6 1.15-1.20 (j5.3H), 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 1 H), 6.78-6.81 (m 2H), 7.16-7.21 (m

3H), 7.29-7.41\(m 2H) LC MS: C24H31 N303S: ni z442

(M+1) 2- Met hy

-2 {2 [1 pen 3-(4-trifluoronethoxyphenyl)ureido]ind

suI }-2- 25 nethyl propionic acid WO
CT/ US2003/ 033088 -46- Conpound 2.6
8 OCF3 OO-. HOS I ~-NH 5 Compound 2.6

(O 29 g 77%for 2 steps; white solid) was prepared
following Route 2 by replacing acetyl chloride with

Corré@téﬂdyi é%ﬁh%&% rﬁ f(%%\l I\{Rge(. %E«? gd”é‘il) %sségggre%gfsw hg
Rougép, bﬂeﬁl@cmgzmr(fmor@h&thoﬂywl R9cyanatd whth.4-iéo H%I‘bfglphényl

C&%} 7.32- 7.34 (m 1 H), 7.40-7.45 (m 3
iso C26H31F3N204S: nfz 525 ( M+1)

2- t Ryl ' i 5
2 1ANWR(ECDOmsE by AT paRear) 1 SaREri) e ok @)
3.1Q-8:24rpl, éHD) 3.3%-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: CasH3oN205S: m/z 441 (M+1)

2-{2-[3~(4-Dimethylaminophenyl)-1-ethylureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 2.5 (Example 7)

\
N—

HO
Ly 3
/

Compound 2.5 (0.34 g; 66% for 2 steps; white solid) was prepared following
Route 2 by replacing 4-trifluoromethoxyphenyl 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: C24H3(N3O3S: m/z 442 (M+1)

2-Methyl-2-{2-[1-pentyl-3-(4-trifl uoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
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OOHXKS | ~~-NH N 15 Conpound 2.7 (0.25 g; 36%for 2
steps; white solid) was prepared following Route 2
wa@pa4oiTpound 2.5 by repl aci ng acetyl chl ori dep@/Uk2003/033088

val eryl chloride. "H NVR (CD30D); 8 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 |

H), 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/ 037777 PCT/ US2003/ 033088 -47
Compqund 236 ( 4ExaBpledpy| phenyl ) - 1- ( 3- pent yl ) ur ei do] i ndan-5

-yl sul fanyl } - 2-ocaet hyi propi oni ¢ aci d Conpound 2.8

(Exanmpl e 10) 0O HOS\ 1-NH N 5 Conmpound 2.8 (5 ny;

al4% for 2 st ; white solid) was prepared foll ow ng
Ho)%gt apenconpound 2.4 by replacing acetyl chloride
i | chloride. LCMS: C28H38N203S: m z 483

(Mr1)

2-{2-[3-(4,tert-butyl phenyl)-1-(3-pentyl)ureido]indan-
5-yl sul fanyl }-2- 10 net hyl propi onic acid Conpound 2.9
(Exanmple 11) 0 O\\ HOS \ I-NH N Conpound 2.9 (4 ny;
9% for 2 steps; white solid) was prepared foll ow ng

CorfRUe 2 EZ290 PRIOEH g, GRS 1, properc flowin
Route 2 by replacing acetyl chloride with valeryl chloride.

"H NMR (CDsOD); § 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: CzeH31 FaN>O4S: m/z 525 (M+1)

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

\
N—

HO)><S\[ :O }_NH

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: C27H37N303S: m/z 484 (M+1)



but yl phenyl isocyanate. LC Ms: C29HAON203S: niz 497
(M+1) 2-[2-(3-(Bi phenyl -4-yl -
w@ewbpsrei do) i ndan- 5-yl sul fanyl ] - 2- met hyl pr opP@IU82003/033088
acid 20 Compound 2.10 (Exanple 12) WD 2004/037777
PCT/ US2003/ 033088 -48- Q4. HO S | ~--NH Conpound

2.10 (3 ng; 7% for 2 steps; white solid) was prepared
following Route 2 and compound 2.3 by replacing

J ig-Yisdifaryl}ed-phenyl yl
R e b0 e Ba7 ()
meﬂwlmp [oBiqacid sopr opyl phenyl ) - 1- ( 3- hexyl ) urei do] i ndan- 5-

y yl propionic acid io Conpound 2.11
Co”if’l??égw @33%9@%?) HO S | ~-NH Compound 2. 11 (13
ny; 44%for 2 eps; oil) was prepared follow ng Route
2 and Conpo 2.4 by replacing valeryl chloride with
Ocaproyl chI e. LOMs: C29HAON203S: mlz 497 (M)

HOJEES {2 [ 1- hexyl - 3- (4-tri f1 uor onet hoxyphenyl ) ure
| do] [ nan- - ylsul fanyl } propi oni c acid Conpound 2. 12

(Exanmpl e 1) WO 2004/ 037777 PCT/ US2003/ 033088 -49-
OCF3 O O -

5 Compound 2.8 (5 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: CogH3sN203S: m/z 483 (M+1)

2-{2-[3-(4-tert-butylphenyl)-1-(3-pentyl)ureidolindan-5-ylsulfanyl}-2-
10  methylpropionic acid

Compound 2.9 (Example 11)

Ho&s\[ I> ?LNH

i

Compound 2.9 (4 mg; 9% for 2 steps; white solid) was prepared following Route
15 2 and compound 2.3 by replacing 4-trifluorothiophenyl isocyanate with 4-tert-
butylphenyl isocyanate.
LC/MS: CagH4oN203S: m/z 497 (M+1)

2-[2-(3-(Biphenyl-4-yl-1-pentylureido)indan-5-y|sulfanyl]-2-methylpropionic acid
20 Compound 2.10 (Example 12)
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HO S | ~--NH Conpound 2.12 (18 ng; 54%for 2 steps;
white solid) was prepared follow ng Route 2 by

wo epkasirny val eryl chloride with caproyl chl orPdBUSH03/033088
LG M. C27H33F3N204S: mfz 539 (Mrl)
2-Methyl -2-{2-[1-hexyl -3-(4strifluoronmethylsulfanyl phe
nyl ) urei do] i ndan-5- yl sul fanyl } propi oni c acid Conpound
2.13 (Exanple 15) SCF3 OO HOS I ~-NH 10 Conpound
2.13 (14 nmg; 3 or 2 steps; white solid) was
prepared follo Route 2 and Conpound 2.2 by
repl aci ng val gyl chloride with caproyl chloride.
d.C M5 C2743 03S2: mz 555 (Mrl) 15 2- Met hyl

HO)‘;%\ - | -3-(4-trifluoromethoxyphenyl)ureido]ind
%1 rilfanyl }propi onic acid Conmpound 2. 14 (Exanple
16) OCF3 OO 11 HOS ~~-NH i / N WD 2004/037777
PCT/ US2003H033088 -50 Conpound 2.14 (1.2 ng; 3% for 2
steps; oil) was prepared followi ng Route 2 by
repl aci ng acetyl chloride with propionyl chloride.

LC/I\/S CZ4H27F3N204S mz 497 (Mrl) 5

t t h yl
0% M 2 Y et 4t Sl %%' e Pt ol g Rae
2 aﬁdl@o(rlﬁ)oanpl 8.3l Dy replacing 4-trifluorothiophenyl isocyanate with 4-
biphenylyl isocyanate.

LC/MS: C31H36N203S: m/z 517 (M+1)

2-{2-[3-(4-Isopropylphenyl)-1-(3-hexyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 2.11 (Example 13)

HO&S\E):/\ ;}—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: CooH4oN203S: 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

SCF3 O OHOS | NH Compound 2.15 (11 ng; 32%for 2
steps; oil) was prepared following Route 2 10 and
w@eovposiid? 2. 2 by replacing acetyl chloride w tPCDHUS2003/033088
chloride. LC Ms: C25H29F3N203S2: mfz 527 (Mrl)
2-Methyl -2-{2-[3-(4-trifluprometh
oxyphenyl ) urei do] i ndan-5-yl sul fanyl }propionic acid 15
Conpound 2.16 (Exanple 18) OCF3 O OHO S i ~-NH ~NH
Compound 2. 16 (A<ksng; 49% for 2 steps; oil) was
pr epar ed foI%;w ng Route 2 by acylating with
A-trifluorometioxyphenyl isocyanate. LC M5: C21 H21
Ho B3 mzN455 (M) 20 Route 3
2- -32-[1-pent-4-enyl -3-(4-trifluoromet hoxypheny
| )ureido]ifdan-5- ylsulfanyl}propionic acid 25
Conpound 3/0 (Exanple 19) WO 2004/037777
PCT/ US2003%033088 -51- OCF3 O O - HOS N NH To
2- (2-am nof ndan-5-yl sul fanyl )-2-nethyl prop ionic acid
tert butyl ester (0.220 g; 0.72 mmol ), dissolved in
i s added pent-4-enal (0.060 ny; 0.72
Con?ﬁﬁﬂn)d 26 |2| G\ﬁemgo;ﬁ%o@ru%ﬁen%dmw@@@&)dhw prefared fallowing

Route 2 byYePiRRIng iy 8 oride with caproy! chioride.
LC/MS: Co7H33F3N204S: m/z 539 (M+1)

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

Compound 2.13 (Example 15)
SCFg

HOJ><S\[ ;O Z»‘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 caproy! chioride.
LC/MS: Co7H33F3N203S,: m/z 555 (M'l"])

2-Methyl-2-{2-[1 -propyl-3-(4-trifluoromethoxyphenyl)ureido]ihdan—5-
ylsulfanyl}propionic acid

Compound 2.14 (Example 16)
OCF;

HO&S\CO:}—NH
%
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5 reaction mxture stirred for 18 h at RT. The

reaction mxture was diluted wwth CH2Cl 2, washed with
wWOR204/08177ne, dried over Na2SO4, filtered and tPEI/US2003/033088

sol vent evaporat ed under reduced pressure to afford

2-met hyl - 2- (2-pent -4- enyl g,

am noi ndan- 5- yIsquanyI)proplonlc acid tert-butyl

ester as a crude oil. io Conpound 3.0 (0.149 ny; 40%

Corhp6 napg;2 o
0 Rgulgrgj % 12&3 S}Mgpgﬁ/l_w ) Qbep‘é’aél)ﬁl(/@@?feﬁ)gréd’ﬂll@omw Route 2 by

replacingiacetyb Pb%ﬁﬁdﬂ%ﬁ@ﬁgﬂnw ¢h¢!@f¢<§fanzﬁt e. ||_|C/ VB:
C2 T ing 2
R oS, e Lo

conpounds “Wer e ng Schenes 3 and 4,
Route 3, Steps L and Mof Route 2, substituting

zw%ﬁﬁggﬂgsng)”?;ﬂaﬁi‘frt At Ctg'yg,qu‘f xbtl?qﬁ?]lﬂa?%apﬁgte ﬂggy

ylsLmbﬁﬂ?t{crbpfbﬂlcdédld ndan- 5- 20

| su angl} 2- met h¥l propi oni c acid Conmpound 3.1
2@kxampies317)0 0 HO S | ~-NH WD 2004/ 037777
PCT/ US2003/ 033088, -52 Conpound 3.1 (13 ng; 29%for 3

steps; white lid) was prepared following Route 3
bstitutiqg nt-4-enal with isobutyral dehyde and
Hoj%)?' WHith 4- trifl uor omet hoxyphenyl isocyanat e.
1F3N204S: mz 525 (M+l) 5 2-{2-[3-(4-1
sopropyl phenyl ) - 1- ( 3- et hyl but yl ) ur ei do] i ndan- 5-yl sul f
anyl } - 2- t hyl propi oni c acid Conpound 3.2 (Exanple
21) /\ 00
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 chioride.
LC/MS: Ca5H29F3N203S5: m/z 527 (M+1)

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

OCF3
9 o)
S
0 < b
Compound 2.16 (11 mg; 49% for 2 steps; oil) was prepared following Route 2 by

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

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

ylsulfanyl}propionic acid
Compound 3.0 (Example 19)
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HOS | ~-NH 10 Conpound 3.2 (11 ng; 27%for 3 steps;
white solid) was prepared followng Route 3 and
w@eoopositd7 3. 1 by repl acing 4-trifl uoronet hoxypPEernys2003/033088

i socyanate with 4-isopropyi phenyl isocyanate. 1H NWR
(CD30D); 8 0.877-0.895 (ddgy6H), 1.19-1.22 (dd, 6H),
1.42-1.53 15 (m 9H), 2.80-2.89 (m 1 H), 2.99-3.08

(m 2H), 3.17-3.48 (m 4H), 4.98-5.03 (m 1 H), 6.26

(s, 1 H, 7.10-9F22 (m 5H), 7.32-7.35 (m 2H) LC Ms:
C28H38N203S: 483 (Mt1l) The follow ng 3 conmpounds
Sher e prepase ol lowing Schenes | and 3 and Steps 20

HO” < f YRSt e 1, substituting reagents and
ad) mN eaction conditions as needed: _
2-{6-[1-But yl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,

7, 8-tetrahydronapht hal en- 2-
yl sul fanyl M 2-met hyl propi onic acid 25 Cbnpound 1.1

To 4 A Sn e X BRI S A bB T (12800 e (o o

0.7% mmﬁl),sdspslved\hntIBCEo 4 dr)L)yva‘@ aﬂde@gf 4f-@iélo(‘01 GED mg; 0.72
e

h but
mm oo by SO S kreRpmhscnte 055 o thyml) and the
rea&rohﬁn[xlur@tétbﬁeﬁfo@‘]'l'g hi dtl RPr OfRd hyActibhf AnhRNG ¥ | ditisy Fitn

CHz?J& \mﬁ}wﬂowabmlm erne.- griedilovanNagSQniittered apndthensatvent
evabratbd CAURRHNdreliubed BB ?3t0 0 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-trifluoromethoxyphenyi
isocyanate. ‘

LC/MS: CasHagF3N204S: 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-methylbutyl)-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}-2-methylpropionic acid

Compound 3.1 (Example 20)
QOCF;

, Ho&sm:;}:w
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HOS i 0, SCF3 NN H 10 Conpound 1.2 (23 ny; 34% for

2 steps; white solid) was prepared following Route I
wa@na4osmTpound 1.1 by repl aci ng acetyl chl ori dep@/Uk2003/033088

butyryl chloride and 4-trifluoronethoxyphenyl

i socyanate with 4-trifluorgthi ophenyl isocyanate.

LG M. C26H31F3N203S2: m z 541 (Mtl) 15

2-{6-[1-Hexyl -3-(4-trifluoromethoxyphenyl)ureido]-5,

Confbouhd®B.1 €138 ﬁ’@’ POoNRP '3@1@;5@ Rehite solid) was prepared folloying
Roue&l sul fanyl }-2-met hyl propi oni ¢ aci d

&Hﬁﬁ@utzus pent- 44@131 with lsgbmy@#@ydwmngcsmlr@wﬁb dnd

trifl steps; white solid) was prepared
" u#o‘ﬁ?%%%ﬁ?n%@? &Egg%%erepl acing acetyl chloride wth
cauQIMS: kidsFeld: 0 BON2AGR5ARAAF7 PCT/ US2003/ 033088

-54 LG Ms: C28H35F3N204S: mz 553 (M+1l) The fol l ow ng
2 compounds were prepared follow ng Schenes 3 and 4

2- {25[834$éé1ﬂ’épylbh§tﬂﬂ) -M(8imdtanbatyBursiddifidahls- yn@glfér?ﬂp?ﬁt S
usting reaction conditions as 5 needed
met@“{’@ﬂ%% 8Cigr ono- 4-tri f 1 uor omet hoxyphenyl ) - 1- et hyl

I fanyl }-2- net hyl propi onic acid
oun 17 le 25) Br OCF3
Con&o@n@@% g@ihrﬁ?l)é ZSl?:p

Ho&sm;zm

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 (CD30D); § 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: CpsH3gN203S: 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-
yisulfanyl}-2-methylpropionic acid
Compound 1.1 (Example 22)



10

15

20

OO HOS 1 N NH 10 Conpound 2.17 (0.018 g; 19%for 3
steps; white solid) was prepared following Route 2 by

wo epktagi’nyg 4-trifl uoronmet hoxy phenyl i socyanat BCTIS1903/033088
3-brono-4- trifluoronethoxyphenyl isocyanate. To
3-bromp-4-trifluoronethoxyganiline (0.214 15 g; 0.836
mol) in THE (1 nl) is added di-tert-butyl dicarbonate
(0.255 g; 1.17 mmol) followed by
oA- di net hyl am nopyridine (0.102 g; 0.835 mml). After

HO rvgs ogeases (30 mn.), a solution of
- dan- 5-yl sul fanyl ) -2- met hyl propi oni c
acid ter l}f)uﬂyl ester (0.058 g; 0.167 mmol) in THE (1
m) is jdded and the reaction mxture stirred for 18
h at RT 20 Using Steps K and L of Route 2, the titled
Co Wﬁ kY E68Y, &dr 2 Egpg/swh%%&%l?r\ﬁa’g\%%b%remf&low1ng

63 (
ROUB% { :by[rgpacm a@tyl Phioride Iwithr utptyhobdprideny| ) ur ei do] i ndan

é/@%}(?ﬁ%{ Fk’ﬂ%)o“ged"@/ggéﬁﬁl? ic aC| d ﬁlﬁl VC\%n-pound

2604/ 037777 PCT/ USZOOS/ 033088 -55 Corrpound 2.18 (13
12% for 3 s ; White solid) was preé)ared

2o SR %&-tré@m@thzlselfwlmmyb)@ren@o] -5,6,7,
| h 3- -
tetra%ylblf‘dr%{g‘rﬁ g{rfdg??ﬁ-tgs}q éﬁ.ﬁ 2'?"\% @%ﬁ@%@?@hﬁ%&% sol uti on of
Corrtr:wu@dnwdu(Emma@cﬂ:?é (0.454 g; 2.8 mml) in THE (2
omL), heated to 50 C, is added

-$ L f Lyor opnet yani line 5 (0.522 g; 2.94 mol),

Ho)%?o Aj{?ﬁS mn. the reaction is cooled and

added Yo 'ta Hol'ution of

2-(2-et %)am noi ndan- 5-yl sul fanyl ) - 2- met hyl pr opi oni c

acid te butyl ester (0.077 g; 0.22 mmol) in THE (1

m.). LC MS: C23H25F3N204S: mz 483 (M+l) 10

2-{2-[3-(4-D net hyl am nophenyl ) - 1- net hyl ur ei do] i ndan-5
Compolusd| 1.21023 Ing?-34% for 2 steps; white solid) was prepared following

Route 1 and compound 1.1 by replacing acetyl chloride with butyryl chioride and
4-trifluoromethoxyphenyl isocyanate with 4-trifluorothiophenyl isocyanate.
LC/MS: CosH31FaN203Ss: m/z 541 (M+1)

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

Q
N/U\N
H

5

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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met hyl propi oni ¢ acid Conpound 2.19 (Exanple 27) N OO

HOS I _NH i / N 15 A Dinethylthiocarbam c acid
w®2q02080rmyl am no- i ndan-5-yl )ester. Schene 6. HAQI/US2003/033088

di met hyl t hi ocar bam ¢ aci d- S-[ 2- am noi ndan-5-yl) ester

(2.0 g; 8.46 mol) in CHGZ (10 nL) is added et hyl

formate (50 nL) and the reaction heated at 55 C for

24 h. The reaction is cool ed, the solvent renoved

ungdermsrF =] > +4he crude oil purified by

flash ch%ﬁoﬁ%ﬁﬁﬁ%ﬁgg?g;yel uting with an ethyl

acet ate-net hanol gradient to afford 0.77 g (35% of

. vt hi . . -
ThelolfEY AR Were prapared f9quing Sehsmes 4ang 4 and Steps
L argbMi af Rout€2VBubstitdtissagentsand aidstingtrehcton conditions as
é- Vet hyl - 2- (2- met hyl am noi ndan- 5-yl sul fanyl ) - propi oni c
needesly tert-butyl ester. 25 Schene 6. To
di met hyl t hi ocar bam ¢ acid S-(2-fornyl am noi ndan- 5-
yl)ester (0.772 g; 2.9 mmol) in THE (9 nL) under N2 is
2-{Z-{gd 8Pramyufitiiuniomethioxgphenyl)- t-gthyitreldedindamShyt sl fagg!}29
: .qThe reaction is warned to RT then stirred
metg?b?@h'ﬁ?(g?'gr 24 h. The reaction is cooled to 0 C
Compmmdh2d7 wiExarhigie, 25nd t he sol vent renoved under
reduced pregsurge. The residue is dissolved in MeOH WO
2004/ 037777 /1 Us2003/ 033088 - 56 (4 m.), to which is
.304 g; 0.93 nmol), tent-butyl 2-
tate (0.311 ni; 1.39 mmol ), and NaBH4 (2.0
. The reaction mxture is stirred for 18
e rempved under reduced pressure and the residue
partitioned between Et CAc and H2O. The | ayers are
separated, the 5 agueous phase extracted w th Et OAc,
Cort i i . aat Cnad .. : . _
O e e ot T Carel” e Na el el Rlowing
Routed bysaplgewgstriréluorornethexyupleemyé isoguanate withr 3-biremoly

triﬂuu&ﬁgthw{}&w Psrowmaté.sfoog)brg%gu-{}ﬁl u\(l)\”}otmet%oxy 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-yisulfanyl)-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: Ca3H24BrFsN2048: m/z 563 (M+1)

2-(2-[1-Ethyl-3-(3-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyi}-2-
methylpropionic acid
Compound 2.18 (Example 26)

HO&S\[ :l:> (:?‘NH
)

OCF,
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CH2Cl 2- MeOH gradient to afford 0.186 g (20% of

2-nmet hyl - 2-(2- met hyl am noi ndan- 5-yl sul fanyl ) propi oni c
wa@eood/osemt - butyl ester as an oil. 10 L MS: ClBERUSORH033088

mz 321 (M+1l) Conpound 2.19 (44 ng; 65% for 2 steps;

white solid) was prepared.fsglLl owi ng Route 2 and Steps

L and M by replacing 4-trifl uoronethoxyphenyl

i socyanate with 4-dinmethyl am nophenyl isocyanate. 15
Conpolvid 2CB3H3ING VBB, for 3 steps; whitd solid) was prepared following

Expbie.a dblprbama o o b D aAnGO B e e
trlflﬁéﬁmﬁéiﬁék)%h%ﬂyl(lmb% 289 a sOfeftidn IF c@r&d@yﬁmmlda%le N) 454
ound 0 (39 ; 49% for 2 steps, white sol'i d)

g; %ﬁénragﬁﬁawg (anLb\heatj;d REXE, s wdeda%*rta%tmfgrr@@mwamhne

(0.647.613.98 (L), dFopy 6%3%9%@;@%58& W LSied i "Bded
to as@lgﬁc%rson a@ewa;mmmm;&ymuw%m)zzzmhgrwi?mb?gmyﬂ%
- .21
b“éb%ﬁ rd%’?&‘?% s e aC%‘o‘) E%ggé“% 57- O g) oS | eNNH)
Coneywst czzgﬂ;sl:(gﬂz@srcm/z%%(ﬁ\mf steps; white solid)

was prepared following Route and Conpound 2.3 by
repl aci ng acetyl chloride with valeryl chloride and 5

2 A e B Y o B RRRA Balir o R
methylpropionic acid
Compound 2.19 (Example 27)

\

N—
0o
0]
R
N\

A. Dimethylthiocarbamic acid S-(2-formylamino-indan-5-yl)ester.

Scheme 6. To dimethylthiocarbamic acid-S-[2-aminoindan-5-yl) ester (2.0
g; 8.46 mmol) in CHCI3 (10 mL) is added ethyl formate (50 mL) and the reaction
heated at 55 °C for 24 h. The reaction is cooled, the solvent removed under

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: C13H16N202: m/z 264 (M+1)

B. 2-Methyl-2-(2-methylaminoindan-5-yisulfanyl)-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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2- Met hyl -2-{2-[3-(4-net hyl - 3-ni trophenyl ) - 1- pentyl ur ei

do] i ndan-5-yl sul fanyl} propionic acid 10 Conpound
wQ2@208Exanmple 30) O/ \ NO2 O HOS | N NH Ceepuszed3/033088

2.22 (5.0 ng; 12%for 2 steps; white solid) was

prepared follow ng Route_ g and conpound 2.3 by

repl acing 4-trifl uoronmet hoxyphenyl isocyanate 15 with

4- et hyl - 3-ni trophenyl isocyanate. LC MS: C26H33N305S:

(4 2103k M ddads MRIOWL (Gabfol domaphalambd o

4-trilTuoroneth - ur el

bromogspb@%’f&iﬁ)(é Bipmolgi 639 enmael), dafﬂdH@B méQ 8.94 SRRk enmpolp B
sl AR S R R e e B i
residod 'pdr)tltlmaecli betwttmretdm ia@dvi-lggh Tg?mpers dog sepataaéiu e
aqugmmﬁqu%@@te@if %@% °rsaf{“§ e[XgaGf@ araingdyyashed

withYbrirre, Hrled over Na>SO,, filtered and evaporated under (educed Jpressure.
- propy ur ei do] i ndan-5-yl sul fanyl } - 2- met hyl pr opi

Theggude EsigsUisdurified be/ébaehwh@r@atpgramydﬁr@z) elutingovith aHO

CH2eI=MYBH gradient to afford 0.186 g (20%) of 2-methyl-2-(2-

methylaminoindan-5-ylsulfanyl)propionic acid tert-butyl ester as an oil.
LC/MS: C1gH27NO2S: 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: CaaH2eN3O5S: miz 428 (M+1)

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

Compound 2.20 (Example 28)
OCF3

HO)J><S\[ I> :>—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: CagH3sFaN204S: 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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Compound 2.23 (21 ng; 64%for 2 steps; white solid)

was prepared following Route 2 and Conpound 2. 14 by
wo ephasirmy 4-trifl uoromet hoxyphenyl i socyanat ePCI/BS203/683088

4- met hoxyphenyl isocyanate. LC/ MS: C24H27F3N204S:. m z

443 (M+1)

2-{2-[3-(3, 5-D net hyl phenylg 1- propyl urei do]i ndan-5-yl

sul fanyl }-2-nethyl propionic acid 20 Conpound 2. 24

(Exanpl e 33) HO S I ~-NH WD 2004/ 037777

PCT/ U82003/0 -59 Compound 2.24 (19 ng; 57%for 2

%( }\6 lid) was prepared following Route 2
H

.14 by repl acing

met hoxyphenyl i socyanate wth
3, 5 di met hyl phenyl isocyanate. LC Ms: C25H32N203S: niz
441 (M+1) (5
2-{2-[1- (2 Met hoxyet hyl )-3-(4-trifluoromethyl sul fanyl p

henyl ) urei do] i ndan-5- vyl sul fanyl }-2-met hyl propi oni ¢
acid Conpound 2.25 (Exanple 34) SCF3 O OHOS i ~-NH
Corgpoursd 238 3n0g224% foir 2 Gtaps; whitessbbid) \Ras pregpeared followives

RouBB APl RY 2"k PEbt i B0 TR Al Soferiinaridseand
4- trlﬂﬁbwﬁﬁetmﬂhéﬁﬁll‘@@d&%awﬂvﬁh Yy Msdgyakiate- Vet hyl

1 I-3(4tr|fluoromsthyl
é&jm%u ?gm%rm‘; 485+ Byl 1 - propionic acid

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

NO,

Q
N—NH
N

§

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-nitropheny! isocyanate.

LC/MS: CosHa3N305S: m/z 500 (M+1)

2-Methyl-2-(2-[1-naphthalen-1ylmethyl-3-(4-trilfuoromethoxyphenyl)-ureido]indan-
S-ylsulfanyl}-propionic acid
Compound 3.4 (Example 31)
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Compound 2. 26 (Exanple 35) CF3 OOHO S| ~--NH 20
Conpound 2.26 (20 ng; 56%for 2 steps; white solid)
we®4p8Epared foll owing Route 2 and Conpound RCT/GS1993/033088
replacing 4-trifluoronethoxyphenyl isocyanate wth

4-trifluoronethyl phenyl isgcyanate. LC M5:
C24H27F3N203S2: ni z481 (M+l) WO 2004/ 037777
PCT/ US2003/ 033088 -60
2- Met hyl - 2-{2-[0EFs( 4,4, 4-trifluorobutyl)-3-(4-trifluoro
met hoxypheny rei do] i ndan-5- vyl sul fanyl } propionic
Qaci d Conpaun .27 (Example 36) OCF3 O OHOS | ~--NH
HO 1S rﬁ)“o‘ih‘nd 2.27 (10 ng; 26%for 2 steps; oil) was
prem |l ow ng Route 2 and Conpound 2.0 by
replacin cetyl chloride with trifluoronethyl butyryl
chlorid M5: C25H26F6N204S: mlz 564 (M+l) 10
2-{2-[1-(3 cl opentyl propyl ) - 3- phenyl ur ei do] i ndan-5-y
| sul fanyl }-2- nethyipropionic acid Conpound 2. 28
(Example 37) 00 QHOS I ~-NH 15
Compound 3.4 (2.9 mg; 4% for 2 steps; white solid) was prepared following

Route 3 by replacing pent-4-enal with 1-naphthaldehyde.
LC/MS: Ca2HagF3N204S: m/z 595 (M+1)

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

OCH;3

: D

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: Cp4Ha7F3N204S: m/z 443 (M+1)

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

HO&S\( E :>\‘_NH
%
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Compound 2.28 (38 ng; 56%for 2 steps; oil) was
prepared follow ng Route 2 and Conpound 2.0 by
w0 ephasi’ny acetyl chloride with cycl opentyi pr opDOy1003/033088
chloride and 4-trifluoronethoxyphenyl isocyanate with
phenyl isocyanate. 20 LC Mg C28H36N203S: mz 481
(M+1l) 6-[1-[5-(1-Carboxy-1-m et hyl
et hyl sul fanyl )i ndan-2-yl]-3-(4-isopropyl phenyl )-
Co cﬂjrﬁpiﬁﬁ K9 0h
o ¢ 365 b 004/ 0317 %“%ﬁcfre?é@'%%??%%%%%‘é°wm%
%@@OH ommmqhz reotgsing triflupsorethaxypha g tsoyarate
prepared following Route 2
Wlthsé S%newiyﬁ%ngﬂib%n‘gg% acing acetyl chloride with
5 bﬁVMBoCaﬁ'ﬂb@Nyﬂ)sS Sn/zetdtiavii) aci d net hyl ester.
LC/ M5: C30H40N205S: mfz 541 (l\/H-l)
2- Met hyl - 2-[ 2- (3- napht hal en- 2-yl - 1- pent yl ur ei do) i ndan-
2-{294 lZéNdétfh@R éth Ctﬂﬂ@orame% 148 5
{g @z‘ R A g el o
ylsu y'hzﬁ%ﬁbéﬂpr%%'é a§t§’| i d) vvas prepared fol | owing

rr%fb‘dﬁn )g}ﬂﬁ 2.3 by replacing
-trifrl uorgt hi onet hoxyphenyl isocyanate 15 with
2- napht hyl i z;gfé’nat e. LC/MS: C29H34N203S: miz 491

xyl met hyl - 3- (4-trifl uoromet hoxyphenyl )u
Lyl sul fanyl]- 2-met hyl propionic acid 20

O
/

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: CQ4H27F3N204321 m/z 529 (M+1)

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethylphenyl)ureido]ind an-5-ylsulfanyl}-
propionic acid

Compound 2.26 (Example 35)
CF3

'O
Ho&sm(}—w
¢
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: CpsHa7F3N203S2: m/z 481 (M+1)
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WD 2004/ 037777 PCT/ US2003/ 033088 -62- OCF3 O O - HOS

~--NH Conpound 2.31 (15 ng; 25%for 2 steps; white
waelody77vms prepared followng Route 2 and Cop@DUszb03/033088

2.0 by replacing acetyl chloride with cycl ohexyl acetyl

5 chloride. LCMS: C28H33F3N204S: m z 551 (Mtl)

2-{2-[1-1sobutyl-3-(4-trif oronethoxyphenyl)ureldo]|n

dan-5-yl sul fa nyl}-2- nethyl propionic acid i o Conpound

2- Mit@hgfl Qﬁzqmg @ %?r)ﬂémgb:&)g) @o?lts*lﬁo‘?om@m&gpﬁgﬁmﬁg% \Aﬁ‘n(?an 5-

ylsu lﬂm"h)rgplaﬂ@am!dmpound 3.0 by repl aci ng pent-5-enal

Cortshyle T B o 1 9 hyde. LTS

2-{2-[3-(3, 4-Di@Hi or ophenyl ) -1
-heptylureid§£§ndan-5-ylsquanyI}-Z-nethyIpropionic
OZOSacid d 2.32 (Exanple 42) C ,d CO o HCS
HO - 037777 PCT/ US2003/ 033088 -63 Conpound
2.5@&2@5%‘ ; 12% for 2 steps; oil) was prepared
follow ng Route 2 and Conpound 2.0 by repl acing
acetyl chloride with heptanoyl chloride and 4-
trlfluoronethoxyphenyl i socyanate with
3, 4-di chi orophenyl isocyanate.

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

LC/MS: CasH2sFeN204S: m/z 564 (M+1)

2-{2-[1-(3-Cyclopentylpropyl)-3-phenylureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 2.28 (Example 37)

Ho&sm(}—"@

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

LC/MS: C2gH3sN203S: m/z 481 (M+1)

6-[1-[5-(1-Carboxy-1 -methylethylsulfanyl)indan-2-yl]-3-(4-isopropylphenyl)-
ureido]hexanoic acid methyl ester
Compound 2.29 (Example 38)
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LC MS: C27H34C12N203S: mliz 538 (Mrl) 5
2-{2-[1-(2-Di net hyl am noet hyl )-3-(4-trifl uoronethyl sul
wo 200lopiienyl ) ur ei do] i ndan- 5- PCT/US2003/033088
ylsulfanyl}-z-nethylpropionic aci d Compound 2. 33
(Exanple 43) sCF3 OO 14051 NNH N 10 / Conpound

2.33 (1.9 ny; 4% for 2 steps; oil) was prepared
following Route 2 and Conpound 2.2 by repl acing
acetyl chlorideg with dinethylamno acetyl chloride
and 4-triflu met hoxyphenyl isocyanate with
A-trifluoro yl t hi ophenyl 15 isocyanate. LC/ Ms:

C25 oF3N§§g © mz 542 (Ml)
”O)éi | or ophenyl ) - 1- hept yl ur ei do] i ndan- 5-yl sul f

anyl =2<mer hyl propi onic acid Conpound 2. 34 (Exanple
44) C 0,0 Ho s i ~-NH 20 Conpound 2.34 (7.4 ny;
14% for 2 (steps; white solid) was prepared follow ng
Route 2 A0 Conpound 2.32 and 4-trifluoronmethoxyphenyl
i socyartat’¢ wi th 3- chl orophenyl isocyanate. WO

Con@%ﬁé%%@%?ﬁ#@zf%&?% 330§v |te_s%I|d)Lv%év%repared following
Roule £ 2nh bdﬁ?}%oﬁd Ay @uﬁm&mbﬂ%we%mbﬁ%mé&bbnﬂa

n-5-yl sul fanyl }- cycl obut anecar boxylic aci
pentanoic acid methyi ester.

LC/MS: C30H4oN205S: 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)ureido]indan-5-ylsulfanyl]-
2-methylpropionic acid
Compound 2.31 (Example 40)
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5 Conmpound 2.35 (Exanple 45) OCF3 OO HOS | N NH
Conmpound 2.35 (1.0 ng; 1.3%for 2 steps; white solid)

we®4p8Epared foll owing Route 2 and Conpound BCBES1993/033088

replacing tert-butyl 2-bronoisobutyrate with to ethyl

1-bronocycl obut anecar boxyl gt e. LCO Ms: C29H35F3N204S:

mz 565 (M+1) 2- Met hyl

-2-{7-[1-propyl -3-(4-trifluoronethoxyphenyl)ureido}-5,

6,7,8- tetrahy apht hal en- 2-yl sul fanyl } propi oni acid

15 Conpound (Example 46) OCF3 HO S| / NJIONii

D H Conmpound )4 (53 ny; 25%for 2 steps; oil) was
Ho)‘b@mjh‘%ﬂ%w ng Route | and 20 Conpound 1.0 by

r epl cetyl chloride with propionyl chloride.

LC/ VE: ﬁQQFSNZMS: mz 511 (M+l) The follow ng two

conpoun an be prepared foll owi ng Schenes 10 and 4,

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

Corstiuit 2 BY (15ARS: 269, Lt - :
o 209 (158 /ugzﬁg%ggédz%m@%@aé?'?gfﬂ’[%li‘?aét@ﬁf?"ow'”g

Routes 2and: Gompeut A8ty replacing acetyl chloride with cyclohexylacetyi
chigtgphenyl) ur ei do] - 3- net hoxy- 5, 6, 7, 8-
tetrahydronapht hal e- 2-yl sul fanyl }-2-net hyl propion ic
aciLE/MSo CpghlapletkNLCRS( inabpi ¢M47) 5 0 H O O OCF3 ,0 |
NIk NI(:
2-{2-[1-1sobutyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-yisulfanyl}-2-
methylpropionic acid

Compound 3.5 (Example 41)

OCF,
(0]
Q
NSt

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: CosHagF3N204S: m/z 511 (M+1)

2-{2-[3-(3,4-Dichlorophenyl)-1-heptylureido]indan-5-ylsulfanyl}-2-methyipropionic
acid
Compound 2.32 (Example 42)

Ci Cl

HO&S‘\@:}_W
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H Conpound 1.5 (9.8 ng; oil) can be prepared foll ow ng
Route 1, steps 1, J, and K and Schenes 4 and 10. 10

WO oMB377C25H29F3N205S: m z 527 (Mtl) Route 4 ETT/HS:003/043088
OOCOCCF3 NN H 15 2-{6-[1-Ethyl
-3-(4-trifluoromet hoxypheny])ureido]-5,6,7, 8-tetrahydr
onapht hal en-2- yl oxy}- 2- nethylproplonlc aC|d
Conmpound 4.0 (Exanple 48) A

Conyadlﬁrd\@BQQGW r3a921 Bh4ott ﬁtsfe%EVQll)CW@é)BFéb%lré‘d‘foﬁo%kr)gaRSElt%rﬁ

Schene 7. To a stirred suspension

and&:Qrpagnd 20 by eplaciy @@tyla:ﬁwmwwhhhauaenylmrm ared 4-

ifoforpétfxyberty Rl Andg i PEh Syt Bhny Tefifte o' ¢
Ac &CYMSc B dHl348BNEQ: 2 2n/z2838 (M+1) Mol ) is added

dropwise at 0 C and the reaction is allowed to warmto
RT and stirred for 18 h. The reaction m xture was

2- {2@[I1L(Qtteﬂ1em*larr@rd%@l S\RHTRGrotvetHyIdiREhyIBhe S LRYIBB]indan- 5-

tered and the sol vent 'renoved under reduce
y'sutfandk’e’s@aﬁhalptrwmle\apwe a crude solid. Purification by

CormpAid fbgog '%o (Si02) eluting with

hexanes rds 1.57 g (50% of
N- ( 6- met hoxy- 1, 2,3, 4-
t et rahydr onapht¥d en- 2-yl ) acet ani de as a white solid.
LC/I\/IS C13H1g§2. mz 220 (M+1l) 30 B. N-(6-Hydroxy-1
2.3 4-tet ronapht hal en- 2-yl ) acet am de. WD
HOJ?Q WCT/ US2003/ 033088 -66 Scheme 7. To a
us of N- (6- met hoxy-1, 2, 3, 4- “
tetrahydro apht hal en-2-yl )acetam de (1.57 g; 7.2 mmol)

in CH2CI2(N7O m.), cooled to -60 C, is added a
sol uti'on of boron tribromde-CH2Cl2 (36 nL), dropw se

Contpmumaii :ntam(ngtmgv 4% 301t 2 stepscoiparad prepakst fREWingdRoiite 2 and
Compoung 2, Z by replacing acetyl chloride with dimethylamino acetyl chloride
and 4-trifluoromethoxyphenyl isocyanate with 4-trifluoromethyithiophenyl
isocyanate. LC/MS: CasH3oF3N303S2: m/z 542 (M+1)

2-{2-[3-(3-Chiorophenyl)-1-heptylureido]indan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.34 (Example 44)

Cl

Fo&sm(}—w

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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5 gel ati nous suspension is allowed to warmto RT and
stir for 30 mn. The reaction 1is cooled to 0 C,

wee@aosed with satd NaHCO3 and stirred for 30 PETIUS1003/033088

RT. The mxture is extracted with CH2Cl 2 (2X), the
extracts conbi ned, dried gyer Na2SO4, filtered and
evapor at ed under reduced pressure to provide a crude
solid, which was purified by flash chronat ography
(SL@aMSebéJEHéB,GIN!ng ﬁ\/ﬂ?@ﬂl@ﬂ/}‘lg" 10 gradient to
afford 1.13 g (76%

N- ( 6- hydroxy-1, 2, 3, 4- tetrahydronapht hal en- 2-

YRR R ARG R FroiqSickn SRR

cyclébutaneadmpdkyitagdid hal en- 2- yl oxy) 2-met hyl propionic 15

Confﬁﬁl%‘dfﬁé{i Eng%/mEIeffsjr Schene 7. To a suspension of

t et rahydr onapht®ral en- 2-yl ) acetami de (0.439 g; 2.1

mol ) in DWF m-) is added Cs2C33 (1.7 g; 5.2

Omol ) and qe butyl 2-bronoi sobutyrate (2.1 nL; 9.4
rmJZgﬁtigﬂ§i W reaction mxture was stirred at 100 C

r . Jhe reaction was 20 cooled to RT, diluted

wth Et OAc{ washed with H20, brine, dried over Na2SM4,

filtered, and the sol vent renpved under reduced

pressure ty provide a crude oil, which was purified

by flash romat ogr aphy (Si02) eluting with a
hexanes-Et OAc gradient to afford 0.51 g (69% of

Confiich B85 1. 8TV 31T 3 S, WRIEABABHE Jrilee folguing,
Routs 2 and T drip iR Emmywbblacﬁmbsgﬂ)(but)ﬂ ?%Mﬁsgﬁ{tgﬁgeoﬂn(thﬁ :
etk 1oyt BligRc oty 2 762, 36 (m 20,

2. 5@1‘!\285@29}-(39@'3N2©4SBm/225(§51g\@$1) 2H), 1.98-2.02 (m 1
H, 1.74-1.79 (m (s, 6H), 1.46 (s, O9H)
LG M5: C20H29NO4: n12 292 (M+l) 30 The foll ow ng

2 M P oy SR B ot R SYPRE TUMEBF 5p Pagent o
tetraélwrdroai\@pbﬁtalegrgzmdfahgd}propindidaainhs as needed: WD

ConfRALORT 7 [ExdiSle 433003/ 033088

HO%S /COPN j)\ ” OOCFa
o}

Compound 1.4 (53 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 |, J and K of Route 1, substituting reagents and adjusting reaction

conditions as needed:
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-67 Conpound 4.0 (0.0168 g; 23%for 2 steps; oil) was

prepared follow ng Route I and Conpound 1.0. LC/ ME:
WQE20HATFEIN205: mz 481(M+1l) 5 2-{6-[3-(4-tertP@I/US2003/033088

p henyl) Il -ethyl urei do]-3-meth oxy-5, 6, 7,

8- tetrahydronapht hal en- 2-g¢l.

sul fanyl }-2-net hyl propionic acid. Conpound 1.6

(Exanmple 49) 0 HOS 1 Ol io Compound 1.6 (10 ny;

oil) can be prepared by replacing 4-

ol ik, borl - Mistbxy-5.6 7 8.
246! t%&*%ﬁnsﬁ'gﬁm%?g%%@gg%{%%3’ hlj{sflﬂ)é(y Sl 1,
tetrabydionaphthale-arisutfaayk- 2Sohtaylzsopionis@did). LC/ ME:

Conﬁ%ﬁgﬁﬁggg@ﬁm@éﬁ??r |(1I‘VIH$2)r é?ret hoxyphenyl ) urei doj] - 3-f |

puoro-5,6, 7, 8-

t ed r ahydr onaphthabgn- 2-yl sul fanyl } - 2-met hyl propi oni c
Ho O@. nd I 7 (Exanple 50) 01 j Ol ~ OCF3 HO
170 ~F ound 1.7 (16 ng; 30% after 2 steps;

white soI/in) can be prepared followng 20 Route 1,
steps I, J, and K and Schenes 4 and 10. LC/ Ms:
Compoerd IF3K2.658g; oil)zahllie pidpajed following Route 1, steps |, J, and K

-{6-[1-Ethyl~3-(4-trifluoronethoxyphenyl
and SETES A M or o- 5. 6. 7, 6. o
t el CANS AT aPRgFNDBL8ME 525+ ABny| } - 2- met hyl pr opi oni ¢
acid 25 Conpound 1.8 (Exanple 51) 0 3

Route 4

o
0} OCF3
HO (0]
OO
) H
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
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 CH,Cl. (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 aﬁd stirred for 18 h. The reaction mixture was diluted with CH»Cl», washed
with H20, dried over NaxSOy, 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 (50%) of N-(6-methoxy-1,2,3,4-
tetrahydronaphthalen-2-yl)acetamide as a white solid.

LC/MS: C13H17NO2: m/z 220 (M+1)

B. N-(6-Hydroxy-1,2.3.4-tetrahydronaphthalen-2-yl)acetamide.
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HOOOCF Cl | N~ NI / J H WD 2004/037777

PCT/ US2003/ 033088 -68 Compound 1.8 (15 ny; 22% after
wQ2@BepE77 white solid) can be prepared fol |l ow POI/URDOY/ES3

1, steps I, J, and K and Schenes 4 and 10. LC/ Ms:

C25H29F3N205S: m'z 532 (Mgd) 5 2-{6-[1-Ethyl

-3-(4-trifluoronmethoxyphenyl)ureido]-3-brono-5,6, 7, 8-

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni ¢

a%ﬁﬂekn?{lﬁp%'bdsdsp% (s@haémll- -ﬁ?@th&( HPS 4] O j OCF3
ound 1. 3% 1 Or ste
tetrahpdroeaghthaley-2- o Qﬁamld@p@r@dg?:gglf@mpﬂgn qi‘b%@t%é“&)

c00l36 EPBr %%@Edd #38@8%’?/&?@ ARG LHie ME mL),

dropanétho[rfhalﬁtd’ry the3relaétion idrhpenature iebxggrh&tyto)-60ECd oThe3- ne

gelafioRisAiparBHaRIR AR 1 WPEa BTN ST 15 39 Mipofhspacton

is co%?ééglﬁ)]&"@‘}méﬂﬁﬁgd @\fltﬂa%a(tmm& &) stirfed 3P 30 IR RT. The
tt‘ngun .10 m;z 26% for 2 st eg
mixtuts is@xtretted witeGHpel2 §2¥p é‘ﬁ%éXtﬁﬂ $ samRiedrgried over NagsQs

fi Iter@%ﬁgﬁ&é@g ﬁ}gﬁéiﬁ@gu%% dfg(nE@a crude solid, which

was purified by flash chromatography (SiO;) eluting with a CH2Cl,-MeOH
gradient to afford 1.13 g (76%) of N-(6-hydroxy-1 ,2,3,4-tetrahydronaphthalen-2-
yl)acetamide as a beige solid.

LC/MS: C1oH15NO2: m/z 206 (M+1)
C. 2-(6-Acetvlamino-5,6,7,8-tetrahvdronaphthalen-Z-vloxv)—Z-methvlpropionic

acid tert-butyl ester.
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,COs (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 H20, brine, dried over Na;SOa,

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.

TH NMR (300 MHz, CDCl3): & 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: CogH20NO4: m/z 292 (M+1)

The following compound was completed following Schemes 3 and 4 and Steps |,
J and K of Route 1, substituting reagents and adjusting reaction conditions as

needed:

088

{
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2-{6-[1-Ethyl -3-(4-trifluoronmethoxyphenyl)ureido]-3-tr
i fluoronethoxy-5,6, 7, 8-

W@ edopasirdr onapht hal en- 2-yl sul fanyl } - 2- met hyl pre@i/081003/033088
acid Conpound 1.11 (Exanple 54) 0 H O F3C0 NN H WO
2004/ 037777 PCT/ US2003/ 038088 -69 Conpound 1.11 (118
ng; 58% for 2 steps; white solid) can be prepared

following Route 1, steps I, J, and K and Schenes 4
and 10. LC/MB: C25H29F3N205S: nfz 580 (M+l) 5

Com odrﬁig @@gdgé bt o T MRPSNE)NRKY PRYPAYE] FSIRIWG) FouRd 1
and C:@hpahw@lﬂ@apht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c

%&@m%%é%ﬁ%%%@%ﬁofs’z s(,)te;?? \(A)hilt(ejcggl i d)

can be prepared foI lowing 10 Route 1, steps |, J, and

K d Sch 10. LO MS: C25 N205S: I’ﬂ 573
(O BU BRI RV I8 - AR BRT R ) o o1 do] - &, &,

[0 L
tetraIZY f]%m@?%éﬁgﬂé@%@r%ﬁ?%wlgm&?néc ?(I:—Zlgarrpl e 56) O
Comblﬁhﬁﬁn g (ExampIEGI-B) NN 15

Q2- {6 [ 4- Ami nophe ) - 1- et hyl
HO , 6,7 rahydr onapht hal en- 2-yl sul f anyl } - 2-
acid (Exanple 57) O HOS ticulL,cl N
Compound 1.6 (10 mg; 0|I) 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: CogH3gN204S: 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
giatees sy

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.
LC/MS: CasHagF3N205S: miz 515 (M+1)

2;{6-[1 -Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-ch|oro-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.8 (Example 51)

(o]
S OCF3
iiasees e
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H 20 Route 5

2-[3-Chl oro-6-(ethyl -p-tol yl oxycar bonyl -am no)-5,6,7,8
WO e@t03t1ydr o- napht hal en- 2- PCT/US2003/033088

yl sul fanyl]-2-methyl -propionic acid tert-butyl ester.

25 Conpound 5.0 (Exanple 583-W0O 2004/ 037777

PCT/ US2003/ 033088 -70- 0 HOS C N O To a mixture of

2- (3-chl oro-6-et hyl am no-5, 6, 7, 8-t et rahydr o- napht hal en
Compound 4.8 (tdniyig) 22%raftemy2 stppsipivhite solad)icanther prefpatad following

t I 8 .~ D 201 1),
RO S 5198 Pl B et esdlngs #afde. s “added p-tol yi
chlLg/MRrCRHeFND:S: 242 582 (M+1)he reaction was slowy

warmed to RT and allowed to stir at RT for 6 days.
The solvent was renpved under reduced pressure and the

2- {@gugmyl Be(attﬁm?ormt ﬁéﬁﬂ)&&d&l-%ﬁ?o%%"é‘%tq)gr aphy

eluting wth exanes- c gradi’en
tetr@mydjpaamha@n(&gwlfaﬁyl} -2-methylpropionic acid

| - p-tol yl oxycar bonyl 10
Corﬁ%%) (fqéao@?%?é‘?xmydro napht hal en- 2-yl sul fanyl ] -2-m
hyI propionic acid tert- butyl ester as a clear oil.
HO OOo 3): 6 6.67-7.29 (m 6H), 4.28 (m
, 2.87-2.97 (m 4H), 2.33 (s, 3H),
189206/(mH2H), 1.39-1.46 (m 15H), 1.21- 1.31 (m
3H) 15 Conpound 5.0 (23 ng; 59% was prepared
Comppunshil /&y(58t &yg; NBY fordlisteps; wmemmxeoobwzrepﬂlaaoa)lowmg

3 7 3.49 (m 2
Rodfe 4 3p5 | ?mﬁ?mfcﬁﬁ%é(%” 210 (m (2H) D s
gfl\f/lli-lc)ﬁMg-oCbslﬂﬁFﬁNaosSl—i)n/z B%w+19:24H28(:| NO4S: mz 462
2-{3-Chl oro-6-[ (4-chl or o- phenoxycar bonyl ) - et hyl - am no]
2-{6-[ -E®yiL3-(B-hifRidrém¥thokPphenyl)ureido]-3-methyl-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.10 (Example 53)

H°”>< “”3

Compound 1.10 (73 mg; 26% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.
LC/MS: CasHzgF3N205S8: m/z 511 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.11 (Example 54)

(0]
F3CO )NJ\N
H
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napht hal en- 2-yl sul fanyl } - 2- met hyl - propi oni ¢ aci d.
Conmpound 5.1 (Exanple 59) O HOO C dC | N-O 25
w@oopositd7 5. 1 (34 ng; 35% for 2 steps; white sPCT/UP2008633088
prepared following Route 5, substituting
4- chi or ophenyl chloroforngpe for p-tolyl chloroformate
and Step Mof Route 2. WO 2004/ 037777
PCT/ US2003/ 033088 -71 ~H NVMR (300 MHz, CD30D): 5
Comiﬂoaﬂdi 13|9 1(181m§>|'$8%4or3233(e@% \llhft& 80 Z‘b&n(bﬁ prepted followmg
(m 4H), 5(m 6H), 1.28
ROUf?n’h S?rn)s 'L@WK é%@m@@" ﬁPz 482 (Mrl) 5
L{(gin\,{git%\éit_lzgt(:g,q @gf Inq/gr%@e(my phenoxycar bonyl ) - am no
et r ahydr o-
napht hal en- 2-yl suI fanyl }-2- et hyl - propi oni ¢ aci d.

2-{6-H3 ARG B R R S pERh Lo B ERY TP o ng Rout e

tetrab}ydraubpmhtalehtzzglsumm@mmtawpfbplom@lacudo ethyl ester

rifl uoronmet hoxy phenyl ester for p-tolyl
ComEﬁP"r‘%ﬂo#%éEﬁ‘ﬁW eaﬁ%) Step Mof Route 2. Alternatively,

oconpound 5.2 can be prepared using the foll ow ng
S © o 1p~&CCGar bonic acid 1-chloro-eth || ester
Xxv- phenyl ester. Schenme 1. A solution
oe'lhyl chloroformate (1.03 g; 7.20 mmol) in

Combbutﬁdi 1 or20(e 8 gy Y3896 ffier 2 6fep@Swelite ﬁoﬁ)d)rtmw He pepared following
ri ei h%QI am ne, were added, and the resul ting solution

ROUtﬁ/@? & Q’Bj Ikendrhemes 4 8pfl0ed for3 h, the
r 251)(5]1 tur ated NaHCQO3, and
eg'tq?/yc?e tm?q,(z\:?ﬁ Rn@?) The conbi ned organic

extracts vver e washed
2-{6-[1-Ethyl-3-(4-hydroxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid (Example 56)

e ooRUSH
) H

2-{6-[4-Aminophenyl)-1-ethylureido]-5,6,7,8-tetrahydronaphthalen-2-yisulfanyi}-2-
methylpropionic acid (Example 57)

e sol NN
) H

Route 5

2-[3-Chloro-6-(ethyl-p-tolyloxycarbonyl-amino)-5,6,7,8-tetranydro-naphthalen-2-
ylsulfanyl]-2-methyl-propionic acid tert-butyl ester.
Compound 5.0 (Example 58)
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with water, brine, dried over Na2SO4, and the sol vent
was renoved under reduced pressure. The crude residue
woa®4psn7rt i ed by flash chromat ography el uti ngp@I/Uk2003/033088
Hexane- Et OAc (10:1) to provide 1.54 g (90% of
carbonic acid 1 25 chloro-gfhyl ester
4-trifluoronethoxv-phenyl ester as a colorless oil. 1H
NVR (400 MHz, CDCI3): 6 7.26 (m 4 H), 6.49 (q, 1H),
O_L 91 (d 3H) WD 2004/ 037777 PCT/ US2003/ 033088 -72 B.

mebh
mml en-2-yl)-carbamc acid 4-

trlfl uoro;det hoxy phenyl ester Schenme 1. To a m xture
of 6-nethoxy-2-tetra | one (950 ng; 5.39 mmol ), 2 M
of et hyl am ne in THE (5.4 nm; 10.78 mmol ) and acetic

To éaFH uF {)11?% Z@-te:?l liﬂwf’ %i6n7 g—ﬁafga@dﬁg-@ap%th\g?ﬁ{bgdded

ylsuwaayly-eaneimnpmpm &ld@ért@btyl égﬂbr ahdBbriey cé’mblvext(B@ gk
Nso C{llon and extracted with

201 gy, %BOJY%Pe@)CHZﬁ\ze(%@#h a@gcdss gdeied peelyt eforoformate
(354l 1289 458, ﬁ*ﬂé?%noﬂ%’ast QSwWéﬁ.‘é_dyi@ﬁﬁ&%%@%l%%ﬁﬂg%@r at

essur e Ve a
RT foa$ dﬂysted' Heosdlveht IwaSIremoQ‘ed eadbprdducad ip‘ﬁeébuir@ and the crude

-et?l ester 4-trifluoro thox phen ester
fes'@ie wag,pujiti 44 bﬁﬁ‘aﬁly Chm%fpa'ap@ygg'%)e U“@Sd’v'{fh% hegares-on
EtOAb@rékﬂ.@nM@Safﬁird 509y tzy%j oihz f. cﬁ%r& 8'(&{%‘9’?3 t%lo&xé‘?r%ng

The reaction was owed to co

amlw)r%ﬁé’t&@taafwdmga@mhwenm yllef@mvl] -Ztnasbylspreidioninatid tert-

%@-@GB The organi c extract was dried over
butyﬁlaél%%% thé sol vent \?vas renoved under reduced
pr éseuma (390%452 TDhChy: @raasngrzaaw 6#1) uhza (rn¢s1 Hi)J@ A9 (R,
azdg f hexane CH2Cl & 6£ﬁn
2H) 2 B Y E T 2 5 3001 BO Gl G 3E1h Ao e SA5H) 121-
1.313mPagfye acid 4- trifluoronmethoxy-phenyl ester as a
|te solid. 1 HNW (400 MHz, CDCI3): S 7.10-7.30 (m
H, 6.99 (d, 1 H, 6.71 (d, 1 H, 6.64 (s, 1 H,
Conmqsmd(ﬁrp (23 Fyg; 59%) Wessprepafed fBllddingrite MHpf RBURS2.( M
4 HI\II\ARZ(B%DIMI-%L)O(H}?!DD)MEQG m343('rﬂ dkC){qN?? (@11H) 3;9 (m,
Z - r
2H) B o0 Thar 0 218 o Poh- 101, S oo Snabiia 425 (m. 3H)

LC/MS: C24H2sCINO4S: m/z 462 (M+1)

2-{3-Chloro-6-[(4-chloro-phenoxycarbonyl)-ethyl-amino]-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid. Compound 5.1 (Example 59)

“°”><ka

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,



10

15

20

25

trifluoronmethoxy-phenyl ester. 25 Schene 1. A solution
of ethyl-(6-nmethoxy-1, 2,3, 4-tetrahydro-napht hal en-

wWQ200kp370aT bami ¢ acid 4-trifluoronet hoxy- phenyl PEEU£2003/033088

(898.6 ng; 2.19 mmol) in anhydrous CH2CI2 (8 nlL) was
cooled to -78 C, a 1.0 Mgplution of boron
tribromde-CH2CI 2 (6.57 nlL, 6.57 mmol) was added
slowy. Upon conpletion of the addition, the reaction
mitkf 1R AHZ00BdobY: yRHM .99 Fh, 6HYeNsOEH, WH m@(m
ﬁW’f‘o L) Nry‘and s?or?ed for an%adl tgll onaiw‘z t)

2H), scmvansanwwe 20arory, 2Hd.d1.45 4md 6Hhe! 2§ém§él)ms
p hy wi th hexane- Et OAc
;‘%’R’gwmg’%%@%@oos/ 033088 -73 to give
649 4 75% of
et hyl - ?g §1ydr/?3xy 1, 2, 3, 4-tetrahydro- napht hal en-2-yl) -
2- {6-@@h?la@-ﬁlﬂﬂSio‘i'né’théWﬁélﬂfx?H@bbﬁw ahhn;f@]yer; 6658 estrateydeo-

.05-7.30 (m
naphihaipn-26ylsaifany}-2-mafhyl-prapionic@sid- (m * 2H), 5.05 (s, 1

corfyrd? Bl s (3,895 Ll

D- | len-2-M')- 10 carbam c acid
4-t [ ONE xprhenyI ester. Schene 1. A solution
of et hyI -/06 hydroxy 1, 2, 3, 4-t et rahydr o- napht hal en-

'2-yl)-carbamc aC|d4tr|quoromsthox- he ster
Comp:@uled_ﬁ 2rgan begzepare prenared iollpuring R °€¥‘E% %Et and

ol s Aot s e 5

triflic an 5 uL, 0.74
chirgrefdrnateard Stew bbofiRmity 215 added. The resul ting

m xture was stirred at RT for 2 h, then quenched with
wat er, and extracted with Et20 (3 tines). The conbi ned

Alteﬁl"a%élkfaccﬁ%bélﬁfd 5.2%ihebe PRpARSH usihd tvefoliowiry proeeduter ed
over 2S5, and the sol vent was renoved under

reduced pressure. Flash chromatography of the residue
h 88?& of the

A. ggé rBEPfE i-lch%r% %stje)r ﬂ&lﬁh&%%éﬁéx .

t eSchking(t. r Asbbitigh pﬁ@smmrn@tjwybcmamfc@rmqteﬂ @3@@ 29 marpl)

i TR 5 o BB P RO d )

and triethylamine were added, and the resulting solution was warmed to RT.

- 9(M+l) Do Ethyl-(6- trllsopropyIS| | anyl sul fanyl-1 2 3

After stirred for3 h, the reaction was quenched with saturated NaHCOs, and
extracted with EtOAc (3 times). The combined organic extracts were washed
with water, brine, dried over Na;SQy4, and the solvent was removed under
reduced pressure. The crude residue was purified by flash chromatography
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, CDCl3): & 7.26 (m, 4 H), 6.49 (q, 1H), 1.91 (d, 3H)
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mmol ) and NaH (13.9 ng; 0.58 nmol) at RT. The
resulting mxture was vacuuned tw ce, and refl uxed

w0 2004431177 and concentrat ed under reduced pressSPCEUS2003/033088
FI ash chromat ography of the residue wth hexane- Et OAc
(10:1) afforded 261.8 25 ng,(87% of
ethyl-(6-triisopropylsil any?sul fanyl -1, 2, 3, 4-tetrahydr
o- napht hal en-2- yl)-carbanm c acid

B. 4Ethiyii(6nisth oY Po3M=-tBhS
1H NVR (30

EMQQMMESE,EZMSOS(m 4H), 2.05 (m 2H),

ST L ds iy oSt s o637 30 mmo, 2

M qf’@mylusaman J3H0EB4 mIZ 408 mmol) and acetic acid (648 mg; 10 78
mn}ol)El)n gl[l-g@y r(n4L) %Nralsf laél&f Lﬂ%@l ager%oxy 03./-8%;(1?%% (lg 29 g; 10 78
mmiot rRRydEenaP hiktatenas sﬁr‘rédJ hi wa& 3 %S gfrérhm B ggeh SPNGOH

acid tert-butyl ester. Schene 1. tion
wagaddad, @G‘dtei‘)ﬁtraﬁ%#\@m eler &hijmes). fﬁh@ combined, arganic extracts

werb"%frfe@w N3 ox 1 ﬁﬁeny\?’érpt V\F&%rl‘gg%gd Sj%gg%ed%eg pressure

4-trifluoronet ester
to gineod lightryellperaik. b'[hlly loil Avalsranitied <o latsqhhti‘c&t of c(alB@nb |ac1d01 69

d THE t
chidfBay elter P BNOR RS S bBemiester 81 S35 mmab T divene(
mL), bad th@ﬁae’(cﬁaﬁtmlﬂﬂjré\%s\/éﬁfr@&%rtPh%TR’ISdeIB\Vv%Q bfyOf 5@? °C,

and .then diluted with water, extracted wth

The;reggtign W?ﬁ &llewasite 680lde finidiuteshwitnELO ard waahe@mtb\ﬂem of
aqubBgsR6! atfsdtirate QNGB! SR Ha kRS raﬁﬁggg gﬂ?ggﬁer

r
gressure The crude residue wasS puri |ed
NaxSR:oamd thy sgivgntevas I&thdmdeHeachdetr@@ﬁ;ré? Flasht o

chrcﬁﬁ%bfx&fﬁﬁ% t%ﬁ?%]ﬁglf O}%p 8@?“’89901: Ibq?(ane CH.Clogave 1.05 g

(48% oﬂgmr-manwthmm R 4-fot@ah)dib- h@;ﬁmtﬂbnéﬁtzﬂpp}%mmuc acid 4-

}-2-methyl- propionic acid tert-butyl

t“f'@é?f@Pﬁ‘Qg hgst%?%? White.Sofid. 1H NVR (300 MHz,

Sias gt%oﬁwlﬁ% EPR(817. fo-Pag, (. 3§, B.od (E? o4 M),

soa 1o 33&@32?&%& T 5ro (M) 2ocE T
z
ZH)%F%E{?F]E?E@I -(4-trifluoromethoxy phenoxycarbonyl)-am no
| - BCAVIZ; B iHBLF Nz 410 (M+1)

C._Ethyl-(6-hydroxy-1,2,3 4-tetrahydro-naphthalen-2-yl)-carbamic acid 4-

trifluoromethoxy-phenyl ester.

Scheme 1. A solution of ethyl-(6-methoxy-1 ,2,3,4-tetrahydro-naphthalen-
2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (898.6 mg; 2.19 mmol) in
anhydrous CH2Cl, (8 mL) was cooled to -78 °C, a 1.0 M solution of boron
tribromide~-CH.Cl> (6.57 mL, 6.57 mmol) was added slowly. Upon completion of
the addition, the reaction mixture was allowed to warm to RT, quenched with
MeOH (10 mL) and stirred for an additional 2 h. The solvents were evaporated,
and the residue was purified by flash chromatography with hexane-EtOAc (2.5:1)
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napht hal en- 2- vl sul f anvl } - 2- net hyl - pr opi oni ¢ aci d.
Schenme 1. A solution of

W(22({06/0[5’Hi7‘hy| -(4-trifluoromet hoxy- phenoxycar bong€/us2003/033088

am no] -5, 6,7, 8-tetrahydro-n
apht hal en- 2. yl sul fanyl } - 2-4et hyl -propion ic acid
(120.8 nm; 022mml)|nCH2CIZ(4m_) was cooled to
-78 C, and trifluoroacetic acid (4 25 nL) was added
9 Aaétr R0 napheraar-2-yl
to gl\éT@){é élnérgpjz)f é?glqaﬂﬁy&é%ﬁjr‘%?sol vent s vvePe t hen -
carbamizpanic #edflucothethexy-pharyliestanas Hwhite sglid. by flash

Ch‘@%ﬁg&?% YA B-C%T G550 9145)6.68 (W, YR, 7.41-7.60

(m, ZH)' 5'0@C(§01‘qu]hpﬁo’(rﬁh¢ﬂ?”®(43ﬁ(rh0ﬂ¥) , R-G0MmME}HR 1609 (1B; 218),r a
dr o- napht hal en-2- yl'sul fanyl }- 2- et hyl - pr opi oni ¢
131e£m,aHés a white solid. 30 1H NVR (400 MHz, CDCI3): S

6. 4 6 (-)LH) . 3.39 (m 2H),
m%ﬁf alff*'ff?& mgzgg Em %H) 1.49 (s, 6H), 1.28

(m 3H) V\D 2004/ 037777 PCT/ US2003/ 033088 -75 LC/ VE:

C24H27F3NCBS: nfz 498 (M+l) D. Formul ation and

Administration 5 The present conpounds are PPAR aI pha
D. EaBANBfiso pilgnyIBaffe1 2.3 dgefratiydro-riaphtitalery2
I nhi br, |ng t e progreSS| on of PPAR al pha nedi at ed
dmicaeid -phenyl 88k as Syndrone X,

%&r‘a@h?q %gélhflé!m %F'éﬁ‘ﬁﬁ LRy drBky-H! "253' thBtrahﬁﬁbS{aﬁhﬂ%}en-

idem a e |nvent|on features a netho
2-yl) imbammﬂmahg-taﬂmlbﬁ'atlnoxm-mhensyﬁ%tﬁb(?é’r5x| 519; Odb2BImg)) in

oo SELBPFROPAAF TOE ORI 000 20 ¢ by

(216C@PSSi rhiviof) dHipiflicsaritydede oragoulnd. o4 mmel) wene sucéessively
The_ i nvention al so provi geéf ﬂ?gs ?g f or treaf‘l ng{tﬁ

addechnThe Fesufinenmixtyrephaypireed R bforat ApbEBIUEN IR MM ed

wa’tégrI Hﬁ@éﬁtré%& RRHPCE O"(34m§é§?] Fak BRIbIME orfgeRily TRacKs Were

erei n the met hod conprises adm nistering to
washhda wﬂhuvi@tec torimet tdech peent Na8Qay abe the splyantipas FRAMeYEd

und rhrgaﬂﬁ%cgﬁ%%s%ﬁ .CIQIEBR%Hdn%}ogl%?)Wrdf%ﬁé‘ﬂas“l’dm%@ﬁarﬂzf
EtOAc (5:1) vielded 301.6 mg (92%) of the triflate. This triflate (279.8 mg; 0.53
mmol) and tetrakis(triphenylphosphine)palladium (61.2 mg; 0.053 mmol) were

added to a toluene solution generated from triisopropylsilanethiol (126 uL, 0.58
mmol) and NaH (13.9 mg; 0.58 mmol) at RT. The resulting mixture was
vacuumed twice, and refluxed for 4 h, and concentrated under reduced pressure.
Flash chromatography of the residue with hexane-EtOAc (10:1) afforded 261 .8
mg (87%) of ethyl-(6-triisopropylsilanylsulfanyl-1 ,2,3,4-tetrahydro-naphthalen-2-
yl)-carbamic acid 4-trifluoromethoxy-phenyl ester as a light-color oil.

'H NMR (300 MHz, CDCls): § 6.82-7.29(m, 7 H), 4.32 (m, 1H), 3.40 (m,
2H), 2.81-3.05 (m, 4H), 2.05 (m, 2H), 1.12-1.34 (m, 6H), 1.03 -1.10 (m, 18H)

LC/MS: CygHs1F3NO3SSi: m/z 568 (M+1)
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20 The conpounds of the present invention may be
formul ated into various pharnmaceutical forns for

W@ewit/3 T at i on pur poses. To prepare these PCT/US2003/033088
phar maceuti cal conpositions, an effective amount of a
particul ar conmpound, in bmase or acid addition salt
form as the active ingredient is intimately m xed
with a pharmaceutically acceptable carrier. 25 A

E. Z/-[EtRYI-(AEpiliciotathaydehermiiedrponyl)-aonim-516 Jehdi ng on

the form of .ul-n _e for a%

U”SEﬁéMedIOSﬂ%%lJn%h rBfSéfthyla(bltﬁbsopfo@fyl%ﬂamnyulfafrqa 1c2r 3,14-

adm nistration or paren teral I njection. For exa Q%(SOO

tetrahydp:— @mtha@nt-irel)wmﬁiCtaCdﬂﬁ%'t”ﬂMOé‘P@EtWM%ﬁ@"Zbe? fr

mo Fde Bl Fd P puBL ORI €0 0,00 B Y 0

anhgdr’ga? gwgﬂFt (Emtala/@sgfogg%d?ﬂg os‘gaé;sw tl op\g esp&rtamojﬁ'ﬁAﬂXG% ul,
4 7777 P U -7
0.6%splh WP AGde dedy thsaﬁhe E4atipy gvagﬁ&afgchﬂﬁor%ﬂsst'%erd fop iy and

therfélLJté(? (NT’thWEr %&tra%fe@r\ﬁlhEEtzos(@gﬁﬁés) Kie! ¢ombined organic
ricants, binders, disintegrating ents and the
extracisevera drleH@V@aﬁ@zﬁpw@Wj@\esSO“fﬂnf‘ r%mog%%ﬂ%rsf egHged

pre§sgg+ ﬁ'ﬁe c evrle%Y&Lfg WEQ ﬁfleg)‘gﬂﬁﬂé Mt grap *%leﬁ,ﬁing with

s-and capsules r e nost advant ageous
Hex@halEtDAdOFatdo quno\hdé QQB]Z g (98f6y bf 246-dethyl- (4dtr|ﬂuoromethoxy-

o AR S -GBS rSEAR Pl SR A
pro@@%rdcﬁﬁteﬁt@utyl Estei\BS ANighBeolbedikt in | arge part,
hough ot her ingredients, for exanple, to aid

solubility, may be |ncluded I nj ectabl e solutions, for

°XTINGs T PR 40 L it 0 o

2HYTRBURE, 20), 20 1s(ah,i 216), 3rd (o1, Bt sR.0SAMy ] Ar(Eebih 142 (s,
suspensi ons nmay al so be prepared in which case
9H)a6r?-|%dm,|3ﬂ e liquid carriers, suspending agents and the

LT /iRy dIgH. EIRDR%RE: rﬁ/ilsydpgm@ngpo& tions suitable

for percutaneous admi nistration, the carrier
opt| onal |y conprl ses a penetration enhancing agent
/ ) ] a\als

namﬂiﬁmaﬁ-lzmml‘anwﬁz: mmlm\muromemc dzmch ot cause a

S| nclzlfelrr?g ’rI]t Ads?claISttlgrq bp ﬁ‘ ?6 fetﬁﬁc(h-t ﬁ’ucgrla%ethoxy—phenoxycarbonyl)-

amino]-5,6,7,8-tetrahydro-naphthalen-2-y|suIfanyl}-z-methyl-proplonlc acid (120.8
mg; 0.22 mmol) in CH2Cl, (4 mL) was cooled to -78 °C, and trifluoroacetic acid (4
mL) was added slowly. The reaction mixture was allowed to warm to RT, and
stirred for 1.5 h. The solvents were then evaporated, and the residue was
purified by flash chromatography with CH>Cl>-MeOH (94:6) to give 2-{6l[ethyl-(4-
trifluoromethoxy-phenoxycarbonyl)-amino]-5,8,7,8-tetrahydro-naphthalen-2-
ylsulfanyl}-2-methyl-propionic acid as a white solid.

'H NMR (400 MHz, CDCls): & 6.96-7.28 (m, 7H), 4.30 (m, 1H), 3.39 (m,
2H), 2.85-3.10 (m, 4H), 2.06 (m, 2H), 1.49 (s, 6H), 1.28 (m, 3H)
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skin. Such additives may facilitate the adm nistration
to the skin and/or may be helpful for preparing the
wale®ingTi7conposi ti ons. These conpositi ons nmay PET/US2003/033088
adm ni stered in various ways, e.g., as a transdernal
patch, as a spot-on, as an75eintnent. Acid addition
salts of the conmpounds of fornula 1, due to their 20
i ncreased water solubility over the correspondi ng base
f orli@/Mf: e s8@:8abi/z49 (Mthe preparati on of aqueous
conpositions. It is especially advantageous to
formul ate the aforenenti oned pharmaceuti cal
conpositions in dosage unit formfor ease of
D. #droliatibh ahdoxdramistrafibnuni form ty of dosage. Dosage
unit formas used in the specification herein refers
to physically discrete units suitable as unitary
do . - .
quansesEReciBlin L TEN S fivha AFRRL BT E Masretore
usefiidn tresiimgdr inhitsiirgpiet progres sien tof PP AR aiphiaahkdiated dibeases

equire har maceut {,cal ., carrier. |l es of such
andBHHER, Fh B Sraren Koneva citdsi Hbeks Bamshi
resistzmice}] add dyalipidemia. capsul es, pills, powder packets,
waf ers, injectable solutions or WO 2004/ 037777

PCT/ US2003/ 033088 - 77 suspensi ons, teaspoonfuls,

ta | i i
t naranetios @afhel b fethbd for (Xing RS B BEX or
obesiy,tsaid methatbcomprising rdpinisiediag ty thebsitjecheethreapdutisally

[ Ny for.ns, whi ch.the disclosed conpoyn
ofreZfle ot of pBRirhachRli R Ao e TR AT Rroopnd of he
invenitibai e ihyertiopadis grovivskameticd fdr Welting @Rinhibiting the

appr.oprii %t acid. Appropriate acids conprise, for
Pro@‘??gﬁ'ﬁﬁé’,f fazv&f%%ﬂ'i inpgied glucoge folganepdn ghahiect deving,
S Ssdyior ; ; ;
T B O o A PR o e adhithiciryto e
subkeet adherapauticallyfefiectivenambuant efeepharmat@ufical ganmosition

i | ti. yvruvic, oxalic, malonic,
con&ﬁ%kﬁﬁ%?&ﬁ%%ﬁg?gfﬁu%ﬁxgﬁ¥@; malic, tartaric, citric,
met hanesul f oni ¢, et hanesul foni c, benzenesul foni c,

R TR T e ——

phatrR&Ee AR forPR f5P4dmastRtieR BaFd R85, ﬁ'&%é@é@iﬁ% whi ch

the disclosed conponds, as well as the tﬁereof,
phagpaceudical exmpositionssapiefisotiveaameount of 4 particular compound, in

base or acid addition salt form, as the active ingredient is intimately mixed with a
pharmaceutically acceptable carrier.

A carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are
desirably in unitary dosage form suitable, preferably, for oral administration or
parenteral injection. For example, in preparing the compositions in oral dosage
form, any of the usual pharmaceutical media may be employed. These include

water, glycols, oils, alcohols and the like in the case of oral liquid preparations
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15 exanpl e hydrates, alcoholates and the |ike.
Conversely the salt formcan be converted by

woe@ansmemt with alkali into the free base for nPCT/US2003/033088
Stereoi soneric forns define all the possible isoneric
fornms which the conpounds,gf formula (1) may possess.
Unl ess ot herw se nentioned or 20 indicated, the
chem cal designation of compounds denotes the m xture

suchfasduspeRsisns, dyeuss, %llﬁi%?aﬁtﬂ"s&@hbﬂs lo? QBT b&rrfe?é BFch 581 d

m Xt ures contalnlng |astereoners and enanti oners
starghes rféig@a%nk@owbll@*maaﬁs dindars.disintagpating agentaani divé tike in

the 2of® B RFM Ces o IR A BLIRIE Wiy Bl eagain .

adreiatsimﬁoredablath arad eapmyeéwmpeesz;nit e mbbeadvahtagsousoral
ur at,1 on. sSses

dosgb 8 MR ERR T Plis el oA BRRe oL Prdietgare generally
emploféd. eF G FO RS, co@ﬁ?dﬁidnsa&e"&éﬁlw\ﬁfﬂ Jsbsnyeea‘amgnf@%mg

proportion of scl osed conpounds osed
watgp @b ipastin laege mr&dh@w%ptheﬁ ingredientst fntesample, to @idrs.

SO B 15 B FAAABHIRDONSPLAGHL LR iy ltre

in whig}! thdeargridomprises saiting solafion ftusessiitiosOon aweRtuFOoF
2.1 0 there is a

. |
salif B SRS spl e SR arG R/ ppBes ORI 5 BedBebared i
whltHHEa@@)mf)ptlﬁt% quﬂﬂﬁé@nét@gusd@f irf é@erﬁ@@ﬁ@‘iﬁ@hké 3/(@

qf IS nNnore active than t he i soner. Those
em@RY@r‘ In the spmpestionsesiitable tor por r@oms astoministriaias, the

carft i e, BEAS AP 680 b o
wetmgaemfe@pﬂtmaﬁy nambmeobwm etiteble addiivesof amy nafure in minor
[ated that { tl
oy 008 APk f bR RRRL Rl o
skinbdslych adlitiyless, magafaﬁcmlm?t@ftaé &Ehﬁnlét‘ré’cmr\oto%te @E{nk&hd/Qr Pay be
may be appropriate to
he'ﬁ#ﬁpr@a?nﬁ@ggﬁmﬁﬁm Siese compasdinnsanay e,
adnfifisRPed frOHHrioRE Wed/sTBIE, ééjgtrg%%ﬁ'ngaq gﬁgﬂggg ! 'é?Hoef o ggan

interval s throughout t'’he day oses
ointmeninfeit @gdition gailts of tweagempounds, offfonn!elaamuu@to thelr

incrEeEUNoP Soffollt; O £ fpsdiia.oar, P, 21K mises sutatye in
the pepagdionfairanuebuaopmessitioss.ude 2 ng, 4 mg, 7 ny, 10

ng, 15 ngy, 25 ngy, and 35 ng

It is especially advantageous to formulate the aforementioned

pharmaceutical compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used in the specification herein refers
to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
Examples of such dosage unit forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers, injectable solutions or
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dosage forns. Conpounds of the invention may al so be
prepared in tinme 15 rel ease or subcut aneous or

wao e@adsiermal patch formul ations. Discl osed cor@DUusH03/033088
may al so be fornul ated as a spray or other topical or
i nhal abl e formul ati ons. The. exact dosage and
frequency of adm nistration depends on the 20
parti cul ar conpound of formula (1) used, the

suspéﬂi@bﬁ@t@ésp@@ﬁﬂﬂé itaHleBSd AHFulsPRARE like, tehﬁl @f@géfeﬁ rRlitiples
the condition being treated, the age, weight and

therg@her al physical condition of the particul ar patient
as well as other nedication the patient nmay be
taking, as is well known to those skilled in the art.
FuRthashaoewically ad:@;ﬁah‘)ldao:td adidition saltsineliitledhe treerdpeutically

. d,.d [ he 2
oot o LS8 B TP SRS e S e
to foine. EThalatit ican coﬁvém@nﬂyomsmynreaa wteé@tmdwhegaés@qorm with
ounds of Ahe I nstant invention. The effective

an %WnB?r'atﬁﬁ?lﬂwt PRIRGEAterASHHS GRBRIisR: fe example  iRgFaamis acids
sucﬁ@sm)@%r%b'a%ﬁﬁ eﬂqﬁyﬂﬁf% i%QJr'h%rdbﬁ‘ﬁjlw%dgad li% iktric;

i nformation rel atlngtot e use of ose
phosphpibuand thertkeavigse o brganic avids zoma@,a‘bvwampie acetic,

8 conmpounds of the
progark TR YRR oot Pt s PRI P M
fumana,rrplaﬁn teréﬂlalm&aaaQMoﬁtcﬁ eth%@@ﬂlﬁbrﬂ@, BehzeResulfonic,
of. the invention, unds are preferably

P‘tog‘eqonééﬁf‘?néc SHRRMIE FRlcHi ﬁ’. %?@OSﬂwll%gla&ﬁomndﬂWlks acids.
Thel teffaddRiof -salt %Ps%%&hﬁ#@bmb%%t&vﬁﬁucﬁ%g%@gd 30, 50

pot ency) of or nore, and preferab
corrmonﬂ@oa%weuras éhe saiqunfaar@game & formr eszlFEﬁoJVatés are fog

ol e, BESUSHI B 4 Oty PSR 550
condérsexhbye reatni®yn dvithnadkali intdottei ftae balesiormpi deni a,

hyper chol esterol em a, hypertriglyceridema, 10
el evated LDL |evels, decreased HDL |evels, Type 11

di ghebeisoMEADRIFRUEINACASHe ao@,!;ugreaeéﬁuenb Hedid Rflich th
fasting neur opat hy, nephropathy, reti nopat%y,

| ucose,
compagAs of of tPemylarBieay PasasssglUniess othomypermantioned or and
indidBYRE thd BHEMREMEsigrP TR of compounds denotes the mixture of all

possible stereochemically isomeric forms, said mixtures containing all -
diastereomers and enantiomers of the basic molecular structure. More in
particular, stereogenic centers may have the (R)- or (S)-configuration:;
substituents on bivalent cyclic saturated radicals may have either the cis- or
trans-configuration. The invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any propotrtion of
the disclosed compounds. The disclosed compounds may also exist in their
tautomeric forms. Such forms although not explicitly indicated in the above and
following formulae are intended to be included within the scope of the present
invention. For example, in compound 2.1 or Example 3, there is a chiral center
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enbodi nents of the invention relate to the treatnent

of two or nore (such as obesity and dyslipidem a; or
wob®sisy7and di abetes), three or nore (such asP@BUS2003/033088

obesity, dyslipidema, and insulin resistance or

di abetes), or four or nore-gf the above conditions or

di seases (obesity, hypertriglyceridema or another

formof dyslipidema, insulin resistance,

on et enhieGRdariiVhg. PGy th%dcérﬁgédﬂw i (@)%&neroirsm%re active

conbi nations thereof). 20 Conbination thera
thaBéhﬁ&'ﬁh@QW t he present i nvention may be used in

conmbi nation with other pharmaceutically active

agents. These agents include anti-diabetic agents,

suchheee ofedkfildn thenfreatnsartion disarders 08 @bnditlémlmddiaﬂédi By the
bl ood e |l owering agents

TZD
PPAR S BaliFicaghugeeiBine Re Sechva el Imass Tonjréest
resaﬁs pféi%hte@f hqreefBt é&ﬂfo@\%@'}’nf&ﬁﬁatﬁn qﬂﬁﬂ %F‘al fi |§%Hﬁtenﬂﬂgted

0 or Adiponectin nodul ators su Fanpxi n
thatvetﬂi*ﬁfaeelafﬂ@"x ﬁff@\ﬁlwerﬂqsqee/vgwlﬂ bledrorﬂéJtQﬂ‘lrmnglhggoei’ ingtitg bedy

| f
el Sl 1 RS0 o MR ORUERRE T
appippridtede edrinister tebtheeentisallyéfeddiee dose BOtwb Othide, &b@dor
mold sut-3Fs A 'trﬁ%&e{ﬁetﬂwg%%bﬁﬁ%ﬁéﬁ'#“néps‘&%edsoses
ma?%/f@m@awd%aﬂﬁﬁdosaéa fOFRS!Tbr eﬁaﬁnﬂéeéomsﬁwﬁig% 0 Fso

thg amount of each active conpound or pharnmaceut
Mg 94 &RP MGy KN particylar dhdito &P inegh of acfive ivgriedient penanit dosage

forrh) @xaeu c % g !
ot FoSfHAes inBae e B, 7L ASE OBy 18 g 25 M B
dosageécpmmr Campowreds ofalhedmﬂrtbloncmayoalserbeqirepamdan tinvdyi ch
eV| tion of of th ease
relogR6 o SEPped YerBlelhal wie MERufpra. dieiptidoses
confpaund, manhlsbibd fognmbeecpa@ alspedy w&aéﬁ@m@nopfnhmable
f dlsgrder) the term™ "jointly effective anmount”
OMMWANPNS.+ o' t hat anount of each active conpound or
pharmaceutical agent, alone or in conbination, that
treats or inhibits in a subject the onset or

pr ddpeeeicbdossigeand fsequrncy as aUmlmgtrstamngpémisa)n the
parﬁcﬁﬁﬁac!o‘ﬁg%undto‘? TR (D558 the pagtlcu - 329530 12 being %reated

the severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the patient may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily

amount ranges mentioned herein are therefore only guidelines.

The next section includes detailed information relating to the use of the

disclosed compounds and compositions.
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Thus, the present invention provides conbi nati ons of
two or nore drugs wherein, for exanple, (a) each drug
WO 200aasi7mi st ered i n an i ndependently therapeurCT/EE1093/033088
or prophylactically effective amount; (b) at |east one
drug in the conbination ig adnministered in an anmount
that is sub-therapeutic or sub 15 prophylactic if
adm ni stered al one, but is therapeutic or prophylactic
phejze adm ni stered in conbination with the second or
addi tional drugs according to the invention; or (c)
botThedomeunds ddia pieseaf Iementmraareapfmumacemtmany sictive, for

b d
o SRR o AESHINLIEHAE ol UL 515505, me
con'qmmnds sre pgaiemgadt@ctg/regmtarlﬁlﬁ ?@gﬂﬁé mgrg%an Iagg‘hwj e
Sy (esheP RN AR PBGY At BRARLSRIMTGHAtAN A Of 78 idRprenand

prefe HB, 3580, B0ZRMD0 or\Whdrgh decrease peri pheral
insulin resistance by enhancing the effects of insulin

at PPARyalphgragenista ace wse;f@ld@sthesmmrr@m,tm@verﬁnonom inbibiting
the ?Q)?Pé&léﬂ 8f 5ROWPmbPe b tﬂg f?er i thYakitnk ?Fgﬁggé&ar 25

tor peroxi sone e
Syndam-:e@b@ p:)_galtymiyéllm i, hiperbholesierelamis, Hypall‘lﬂglyb?idewiia,
0 ific ipsulin-r nsj ve. genes. anpl e
elevBlsPBE diels. RS hastd HITE VRl T aBE dh s emamrsiref ghucose
tolel(al\):efmaﬁﬂddtfaémgegl(lé?os‘b nehf‘d pRAERY, IdbRRY arétmop(a@lf'y
: i

: yl amino) ethoxy) pheny
lnsusar@gﬁsyﬁt)ance Qmerglyqemlabby@q@sm @ngbypprlmulmgmla; So(r(e4

emiscfens T iy VS MR BLBE NI

obesity arztd)t!ysilmt&jman ®r okasitynars diak/atds)) Ahresd sromkireofsnchasBRL

obes@g?ﬂé?llq@%@é%ﬁﬁ?@@?&sé@g?& (éf g@%e?e},%% okxgcr)rdfmore of the

abovdceaditionl edisensas (dbesify( ﬁyper(t@glf/cérﬁlemlﬁbhﬁhothe?form of
yridjnyl) ethoxy) phenyl

dysiﬁ%ﬁ*ﬁm ainsiin mlﬁance{ hypestensign, an impaired fasting glugase, or

corn%h}ﬁa\ﬁbns tl?ereo yr| dyl) ethoxy) phenyl) nethy) - 2,4 -
t hi azol i di nedi one, known as ACTCS, ZACTGOS, or GUSTIN;

al so known as AD 4833, U 72107, U 72107A, U 72107E,
(9&%9%5&85 Weq'apy
The compounds of the present invention may be used in combination with
other pharmaceutically active agents. These agents include anti-diabetic agents,
such as metformin, insulin, and insulin sensitizers (such as TZD’s), blood
pressure lowering agents, lipid lowering agents, and agents to lower body mass
index or percentage body fat or adipose tissue; and Acrp3V0 or Adiponectin

modulators such as Famoxin.

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
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hydrochl oride (USAN)); (3) troglitazone (5 - ((4 -
((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetranethyl
wao04/02H77 1 - benzopyran - 2 - yl) nethoxy) pPernyE3003/033088
methyl) - 2,4 - thiazolidinedione, known as NOSCAL,
REZULI N, ROMXZI N, or PRELgY; also known as C 991, CS
045, GR 92132, CGR 92132X); (4) isaglitazone
((+)-5-[[6-[(2-fluorophenyl ) met hoxy] - 2-

amdiRP @ RN eirE nhydrs-tRatiarh biistzsildadh retive sempound or ( (6
- 15 fluorophenyl met hoxy

pham&gé@utlcal agent. alpRe 25 ) meaaﬁ'%éa%tre'@'fs ”{%8'0} h%‘la ')
c{ H%@P&Q’ﬁ? e ssﬁ.@@yﬁf@rj\ eefhlmalzor MirABh Bdt)s belng sought by a

Iazolt I one, also known as
resezecigr| velednalian, aneldl(tﬁ)dOBtdBDZItherzmnlAtm, wrmlralnpwdes he

allefjglan 8f Gy ptOTS. i ME aibfite BFlisPigt Bty fsR6G°ERL =! "
proéhé/giﬁgzég%h;r%%(}@ 3 2hibifHELSN SEEBr PRAFession Bf\lhldls&z&érﬁ, the

ternk” Jjoipfly gffegtive qmgunt Qeg‘e@(tgztgﬁ,qrpogétﬁgheﬁﬁé I%ppvg cgrg%ound or
phagﬁ%@qtlca ﬁ%rﬁ) algﬁg o@ﬂ?c&rﬁbmaﬁé’n tl?rattréﬁt@bﬂrfﬂllﬁﬁ;thé%dblject

- (trifluoromethyl)
the bes&t;dr)pro@nsawndé acdlsczfder g Qemg.soggb;d@,y a rgsearcher,

t hi azol i di,n th - N - 4 -
vet%rplap{apur&egﬁl %*9&? g%tnyi ﬁ1r'rc1:"a'11('erfhyIo;(ybenzam SJIE%) and 30

( 3)Thbs! el graget u(l\kerrtloh)pr@ﬂdwcorhbma(lélns obvworyhpteediyigh
whe{;gigyfo[(eiaé}pgg (a) ggct:hhgrlkljlgﬁ% %mgt%{%g ;n érbﬁdépgﬁ(g‘ezrﬁ!é{yl )
ther%BQde c%fl}%?%rgﬁﬁ/lééﬁ%g LBHN8 &modie, M hhMast oe drughianiié

xazol - L - t}é/lrosn ne, or GA570 or
con@nnams@)ﬂmlmﬁtﬁé@d ag@mﬁ@onat/@ issethteraRaviaer S§Phave

progﬁﬁtﬁqp%rﬂ Hidtefd él&l\é,ybut is therapeutic or prophylactic when

administered in combination with the second or additional drugs according to the
invention; or (c) both drugs are administered in an amount that is sub-therapeutic
or sub-prophylactic if administered alone, but are therapeutic or prophylactic
when administered together.

Anti-diabetic agents include sodium glucose transporter inhibitors (T-1095
and T-1095 A), thiazolidinedione and non-thiazolidinedione insulin sensitizers,
which decrease peripheral insulin resistance by enhancing the effects of insulin
at target organs and tissues.

Some of the following agents are known to bind and activate the nuclear
receptor peroxisome proliferator-activated receptor-gamma (PPARYy) which
increases transcription of specific insulin-responsive genes. Examples of PPAR-
gamma agonists are thiazolidinediones such as:

(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyi - 2 -

pyridinylamino) ethoxy) phenyl) methyi) -, (Z) - 2 - butenedioate (1:1) or
- ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
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5 such as PPAR gamma, SPPAR ganma, and/or PPAR

del ta/ gamma agoni st activity. Exanples are listed
whedoens77(1) AD 5075; (2) R 119702 5 - (4 - (5 PCIVES1903§33088

- 1 H- benzimdazol - 2 - ylnethoxy) benzyl)

thiazolin - 2, 4 - dione hydrochloride, or A 1037 or

10 CS011); (3) CLX-0940 (peroxisone
proliferator-activated receptor al pha agonist /

per O)fhlé%iﬁinﬁ’éd?bhé S a@AVAN@IIAdaIl‘SGkﬁpwnrasgaﬁnm%%
agoni st) ; é@%C -909% - tris chl oro
1.3 8i% bg6pec BaL4 Eeoy 210232 dosinliaras MHIGAS)
@@gédllrt?%%ﬁgh Tmlﬁdlublngﬁfyﬁgy%gg@w%ggs - iR 2-
?g (F)’ ni ;gm)imyl)(éi?o@th@ﬁﬁlg me(tmﬁgagmhyé thhIOF((E) (‘on 7345 -
PPAR 11
LG 1§@88€1'(§7 ?ihé{g ] 3/5'°L V1) ta9X i etie E‘E\gﬁ%ﬁ%ﬂ - )
agomtﬁita)zondueé%n& l&ﬁfmﬁsé@x\c(rce JZNDTOSMI) GYMSHR; él@E’AR
agoni st); 25 % AR- H049020 é PPAR a on|75 ) Jfﬁ%q
0075 owin 4s1AD 4a8s 107,58 THOTA. [ 200 piriogiiaans | )
am n - 2 - heptyl - 4 - - 3 -
t hi agqc}/d_m%“onﬁ(agé'?y:’) benzoi cegc?/d) (17§)XOG\N 409544
E ?g)%glmzo@%ggﬁg;ggs A -Adihyd - B34y droRF- 25968~ tetgamethyl
0ok Oit 737 Hsae 2 o4b GBinO BRERA ety 224+ VO
thlazolldlnedlone, known as NOSCAL, REZULIN, ROMOZIN, or
PRELAY:; also known as Cl 991, CS 045, GR 92132, GR 92132X);
(4) isaglitazone ((+)-5-[[6-[(2-fluorophenyl)methoxy]-2- .
naphthalenylmethyl]-2,4-thiazolidinedione or 5 - ((6 - ((2 -
fluorophenyl) methoxy) - 2 - naphthalenyl) methyl - 2,4 —
thiazolidinedione or 5 - (6 - (2 - fluorobenzyloxy) naphthalen - 2 -
ylmethyl) thiazolidine - 2,4 — dione, also known as MCC-555 or
neoglitazone); and
(5) 5-BTZD.

Additionally, the non-thiazolidinediones that act as insulin sensitizing

agents include, but are not limited to:

(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 -
oxazolyl) ethylphenyl - 4) methyl -);

(2) KRP-297 (5 - (2, 4 - dioxothiazolidin - 5 - yimethyl) 2 - methoxy - N -
(4 - (trifluoromethyl) benzyl) benzamide or 5 - ((2,4 - dioxo - 5 -
thiazolidinyl) methyl) - 2 - methoxy - N - ((4 - (trifluoromethyl) phenyl) m
ethyl) benzamide); and

(3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 -
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(21) GW9820 (fibrate); (22) GW1929 (N - (2 -
benzoyl phenyl) - 0 - (2 - (methyl - 2 -

WE@R0Ha3T1yt ami no) ethyl) - L - tyrosine, known BGT/G¥Y003/033088

2331, PPAR al pha/y agonist); , 5 (23) SB 219994 ((9S)

- 4 - (2 - (2 - benzoxazol yb et hyl am no) ethoxy) -

al pha - (2,2,2 - trifluoroethoxy) benzen epropanoic
acid or 3- (4--(2- (N- (2 - benzoxazolyl) - N -
met hyhiefiynod -gieasd-)4 PBROIN ethgl) ¢ B tyrésine, dr GR/Z570 or
trlfluoroethoxy) propi oni ¢ aci d or benzenepropanoi c
aci d, 91-262%7Q). (2 - penzoxazol yl net hyl am no) et hoxy) -
alpha - (2,2,2 - trifluoroethoxy) 10 -, (al phasS) -,
PPARal pha/y agonist); (24) L-796449 (PPAR al pha/y
agdthst ager(t2 avéalsof bdenastowiPlodraed®RARThOdulator activity

suc ey PRGNS SPERR aATBtA A50/eRPEAR o¥laaemma agonist

actihiltPA{ER'éthpleslaké’thH BASRO PPAR al pha agonist); 15 (26)

GWM 9578 PAR al pha agonist); (27) GW 2433 (PPAR
al phe? %BdShi st); (28) GV 0207 (PPARy agonist); (29)

28&%?@?;‘ b7OR R el ] ARdRepr -
VDO Sﬂmt}‘my‘,abénzyﬂﬁﬁ)azb{m 1Q0# 5 4iqnedryaxoctdomrde, or Ci 1037 or

pr ol |%S£gt1 r-activated receptor agonist); (34)
LY-51 ?per oxi sone proliferator-activated receptor

agqB) GL)X-;OQ@GQ&)&*@&PS@W Sridfferdtor-attlvated ?eo%p%rsalﬁha agonist /
pent anet - tetrahydro -
naﬁﬁf%%%@ P')o"éqrﬁf@macj'vaat@ﬁ meeptgrcgammrﬁgml%t)s

1009 TR B0k (he TUTEBH 11,33 AP 2 Fitkidhc

264453)61 F&?}%R@é@/y eyeisgs ( PPAR al pha/y agonist). 30
( B)S)IC}LH:Tl l‘eﬁ'@k aggneg?l tizing agents include, but are
(6) CLX-0921 (PPARYy agonist);
(7) CGP-52608 (PPAR agonist);
(8) GW-409890 (PPAR agonist);
(9) GW-7845 (PPAR agonist);
(10) L-764406 (PPAR agonist);
(11) LG-101280 (PPAR agonist);
(12) LM-4156 (PPAR agonist);
(13) Risarestat (CT-112);
(14) YM 440 (PPAR agonist);
(15) AR-H049020 (PPAR agonist);
(16) GW 0072 (4 - (4 - ((28,58) - 5 - (2 - (bis (phenylmethyl) amino) - 2 -
oxoethyl) - 2 - heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic acid);
(17) GW 409544 (GW-544 or GW-409544);
(18) NN 2344 (DRF 2593);
(19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242);
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WO 2004/ 037777 PCT/ US2003/ 033088 -84 (1) INS-I
(D-chiro inositol or D- 1, 2, 3, 4, 5, 6 -

wheooakyriroxycycl ohexane); (2) protein tyrosi nBCT/US2003/033088

phosphatase | B (PTP-1 B) inhibitors; (3) glycogen
synt hase ki nase-3 (GSK3) iLphibitors; 5 (4) beta 3
adr enocept or agoni sts such as ZD 2079 ((R) - N- (2 -
(4 - (carboxynethyl) phenoxy) ethyl) - N- (2 -
hy dpox@W 9820 (fiegtagt hyl ) ammoni um chloride, al so

r AZ 40140 &5) al cogen

Eﬂgg\l\gh%ﬁ\{/h%%?mﬁggL?%?IPR%W')ﬁrQIC 3eémethyl - -
o ool PRRRGANRCTSEMIL P rggf‘vanaamsoxy?ﬁ?’ﬁafgﬁ'? alphaly

(8) K'Egdrﬂﬂ)(organo vanadi um con‘p(r)]und)I (9) Chrorl\rllNC41
10 onj st
2 F SR 2ERbE (-2 BB hsgoram e aming) ethoxy) -
phenyélpﬁ@) é@QSZtBFnhMJ)t@)@ﬂH % éﬁz&iéﬁ@é@héué'a% or P (-2 (2-
di one 12) TS 971; (13)T17 +-)-5-
di oxo%‘h é’% %erm%asolyll)néthme;h r(nzo) aﬁmwymherad)hyz §S) - (2,
b
(4~ 2 Pufilordekbo Mooty 883 drbehzendlBBancic 3glds - 2-
di chl (&mmmyaaolylmwmmythmp glbh&( 52 12)2( ?gﬁmofoeth&(y)
g?:%rel(]eﬂpﬁ%ﬂ ﬁgﬂ?@' Yﬁﬁ?’?‘\‘éﬁ) ethyl) benzoic acid 2
.. (4B Tl ioeeaR haqgeggr(.;ty fluoromethyl) phenyl)

am no 5 (16) AZM 134
( N(Z&)ﬁm‘)qﬁbre(te PropRhAI0; adid, @)-[4R 41€188Benzoyl )phenoxy]-2-

methyl-, 1-methylethyl ester, known as TRICOR, LIPCOR, LIPANTIL,
LIPIDIL MICRO PPAR alpha agonist);

(26) GW-9578 (PPAR alpha agonist);

(27) GW-2433 (PPAR alpha/y agonist);

(28) GW-0207 (PPARYy agonist);

(29) LG-100641 (PPARYy agonist);

(30) LY-300512 (PPARYy agonist);

(31) NID525-209 (NID-525);

(32) VDO-52 (VDO-52);

(33) LG 100754 (peroxisome proliferator-activated receptor agonist);

(34) LY-510929 (peroxisome proliferator-activated receptor agonist);

(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN,
TARGRETYN, TARGREXIN; also known as LGD 1069, LG 100069,
LG 1069, LDG 1069, LG 69, RO 264455); and

(36) GW-1536 (PPAR alphaly agonist).

(B) Other insulin sensitizing agents include, but are not limited to:
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(19) PNU 140975 (1 - (hydrazinoi m nonmet hyl) hydrazi ne)
acetic acid; (20) PNU 106817 (2 -

w@ bopdi0dzrnoi m nonet hyl ) hydrazi no) acetic aci dPCT/BS2003/033088

(21) NC 2100 (5 - ((7 - (phenyl methoxy) - 3 -

qui nolinyl) methyl) - 2,4 p,thiazolidinedione; WO
2004/ 037777 PCT/ US2003/033088 -85 (22) MXC 3255;

(23) MBX 102; (24) ALT 4037; (25) AM454; 5 (26) JTP

2099BINS 1 (D(-éhlro |68$|tol 615D el lyh 5 @.- phenyl - 4 -

oxazol yl ) et hoxy) enz - 'mal oni ¢ aci d di et hyl

d| est e ﬁahYQEW)VCMQMWEXm (5 (R - (1, 2 - dithiolan -

i YRt el nchiaa e 1% (0B BiybiRi 0754 (2,
2 (3):glgztd>gﬁmsynthasekn@q{se-3Q@BKB())pﬂﬁmdré dodecanoi c
PN 152054 (5 - - (5 -
Z‘C'(W( beta 3 pdERDPSIDLIANSts Sioh 2§ 4D 2073 4R) 5 Noelts
c}émﬁ%yhiétl)yl}ﬁiﬂe%my) éﬂhvs N 2f2 4hydr6k)9’f‘§)- ph@ﬁ@ gﬁ'\/'

i31258 (5 Shenyl oxse
yq")‘”mwwor@@n@lé@ hinenn asit Dyzwa)rwwgz 40140;

th 31) CRE 16336 (EM
ASERN bl paasehlibs, (1) OFF 16356 (W
iBeinydtosexd dd-bispHosphatgsednhibityys; phenyl) - 2 (S) -
DRF 21 - 4
‘ pr@% B Bioaliste: PhapnERy A épw%r@%wm@w ey (!
thl(&)ZlQPH@IZF(@rgan%rva‘iaadlLﬂh et@boundd) DRF 554158; 20
?é DRF- NPCC, (36) CLX 010 CLX 0101, CLX 0900, or

Joduemic P@'Yﬁ"cﬂ’d’?ﬂﬁﬁaB Ki nase (I KK B) Inhibitors (38)
M (POSbtasSil B Andr RJoRidt NN Agge (MAPK) i nhibitors

(11) YM 268 (5, 5' - methylene - bis (1, 4 - phenylene) bismethylenebis
(thiazolidine - 2, 4 - dione);

(12) TS 971;

(13) T174 ((+ - ) - 5- (2, 4 - dioxothiazolidin - 5 - ylmethyl) - 2 - (2 -
naphthylmethyl) benzoxazole);

(14) SDZ PGU 693 ((+) - trans - 2 (S - ((4 - chlorophenoxy) methyl) —
7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol - 5
(6H) — one);

(15) S 15261 ((-)-4- (2 - ((9H - fluoren - 9 - ylacetyi) amino) ethyl)
benzoic acid 2 - ((2 - methoxy - 2 - (3 - (trifluoromethyl) phenyl) ethyl)
amino) ethyl ester);

(16) AZM 134 (Alizyme);

(17) ARIAD;

(18) R 102380;

(19) PNU 140975 (1 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(20) PNU 106817 (2 - (hydrazinoiminomethyl) hydrazino) acetic acid;

(21) NC 2100 (5 - ((7 - (phenylmethoxy) -~ 3 - quinolinyl) methyl) - 2,4 —
thiazolidinedione;
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WO p0vitl037170T S

p38 MAPK Stinmulators 25 (39) phosphatidyl-inositide
triphosphate (40) insulin recycling receptor

(42) TNF-a antagoni sts (43) plasma cell
differentiation antigen-lgg PC-1) Antagonists 30 (44)
adi pocyte |ipid-binding protein (ALBP / aP2)
inhibitors (45) phosphogl ycans WO 2004/ 037777
E’g@%ﬁ@@ig}ﬁ%% -86- (46) Gl paran; (47) Reception;

I'sl’et cell maturation factor; (49) insulin
pGR¥)MBAt 148y factor (I PF or insulin potentiating

Of L) a2, (50) sonmat onmedi n C coupl ed with binding
?%%)éﬂg‘ln%(j’g?’io known as | G- BP3, | G--BP3, Somat oKi ne);

$235) AMadb4;1 (known as V-41 1) or G ucanin, produced

by Bi ot ech | di Lt d. Vi [ i
(428) Gir20988 €€ piebs e amSit o7 ShelY 4TS Pbery)
aci db&Hz‘yBQSrﬁaFohwﬂécﬁ@ﬂtrnéthﬂtcﬁéS‘tér)( 54) gl ucocorticoid
recept or ‘antagoni sts; and (55)

gl(@T B ninctamdpdSe- el fradiitelee- 2m YReHARPIE ALK, 2l%erAT)
;idhed | e
o ucis a0 B KRl 1A T4 BER) SRR iR SR0c V"

gl uc creases the uptake of =
gl (@epBRl 1 EX@HD(2 8 -iDichlare- 22t (ror ehiarophenyl sodeagnoic agid);

vel2PDEM Yo 0 B @5 2 S B Rk 4 Y
(et £ Nb&Rsdthieh -Weidmbﬂ@r) thipgbljdiee } 2, 4andioge); ( 2)
metform n hydrochl oride (N, N
- diBARBM 13425t T tami (R deihyi -z gaenyloxazol - 4 - ) ethoxy)
benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
(31) CRE 16336 (EML 16336);
(32) HQL 975 (3 - (4 - (2 - (5 - methyl - 2 - phenyloxazol - 4 - yl) ethoxy)
phenyl) - 2 (S) - (propylamino) propionic acid);
(33) DRF 2189 (5 - ((4 - (2 - (1 - Indolyl) ethoxy) phenyl) methy\)
thiazolidine - 2, 4 — dione);
(34) DRF 554158;
(35) DRF-NPCC;
(36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;
(37) IkappaB Kinase (IKK B) Inhibitors
(38) mitogen-activated protein kinase (MAPK) inhibitors
p38 MAPK Stimulators
(39) phosphatidyl-inositide triphosphate

f
p
(

(40) insulin recycling receptor inhibitors

(41) glucose transporter 4 modulators

(42) TNF-o antagonists

(43) plasma cell differentiation antigen-1 (PC-1) Antagonists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
(45) phosphoglycans

(41) glucose transporter 4 nodul ap@I/ES2003/033088
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nmonohydr ochl ori de, al so known as LA 6023, BMS 207150,
GLUCOPHAGE, or GLUCOPHAGE XR. (D) Al pha-glucosidase

WO ndvitlod17or s, whi ch i nhibit al pha-gl ucosi dase. PCPOS2002633088
gl ucosi dase converts fructose to glucose, thereby
del ayi ng the di gestion of_ggcarbohydrates. The
undi gest ed carbohydrates are subsequently broken down
in the gut, reducing the post-prandial glucose peak.
Ex lude, but are not I|imted to: (1)
acgt:@’g(%ipé{%ﬁ- glucose, O- 4,6 - dideoxy - 4 - (((1 S
30(471 Reicgptiodal pha, Sbet a, 6a| pha)) - 4,5,6 - trihydroxy

Wfas'()) sflgty&{llc?ﬁém?ét@ﬁlfbcor - cyclohexen - 1 - ylI)

ucopyranosyl - (1- 4 W
20@@)0&nnﬁbommusgmo|0($rsbasmsuarrpoientlatlpgléactorm

a0 BBty G bauped itiifllg pERBETRD fito f for-

PRAN@‘F&ElGﬁBM%mafoWROSE) (2) Mglitol (3,4,5 -

eri di net [, d
Ui GghBt sy 25 411y oo bR SBrtcbd by iateon ildipgs
- 2 - hyd thyl) - 2 -
(h%r%éiﬁ\;%ﬁgpﬁ?%a%éuma‘ erld?/ng??(?/gl yal)so known
as () Yglucs8;6 ﬂmsphalamnhmmsm 1099, BAYGLI TAL,

M GLI BA | TOLBAY, PLUMAROL 10
(Sf 9‘&@9‘@3}10052 tranggg%;}ote - ((2,3 - epoxy ) 3 -

@lﬁ'&icbhtlcmd &c@pﬁ)g-antdgdmsﬂs -aryicycl ohexane - | -
al ﬁé@]gtgmﬁ%frugtgmﬁagm atecgr%%/({o?rgﬁgléérﬁe (C;!'FAT) )

gluc (4) emglitate (4 - (2 -
((2R %—52&@%%2% 3,4,5 - trihydroxy - 2 -
(hydroxynethyl) - 1 - piperidinyl) ethoxy) benzoic

' t PENR0SS pRANGCcHOR A8 intre s
é? Bféj&%ﬁhl&% Which%e%@eas@#pg” 8| ngt Aot ) o indre

the (Jpgaliemiglmphyl Examples mhﬂywetformsuch as:

( Z?JI )Dpa1 30 gfhy%l éﬂ%’id@@t@) MetforriinS O DR8I 2 R1ormin -
Biovail Corporation, or METFORMIN GR (metformin gastric retention
polymer)); and

(2) metformin hydrochloride (N,N -dimethylimidodicarbonimidic diamide
monohydrochloride, also known as LA 6023, BMS 207150,
GLUCOPHAGE, or GLUCOPHAGE XR.

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-
glucosidase converts fructose to glucose, thereby delaying the digestion of
carbohydrates. The undigested carbohydrates are subsequently broken down in
the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to:

(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -

(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
- 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
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met hyl deoxynojirimycin or N-nethyl noranoline); and (6)
Vogl i bose (3,4 - dideoxy - 4 - ((2 - hydroxy - | -

w@ bopdiozwynet hyl ) ethyl) 20 amino) - 2 - C - PCT/US2003/033088
(hydroxymethyl) - D - epi - inositol or D - epi -
I nositol, 3,4 - dideoxy - 4g7_ ((2 - hydroxy -1 -
(hydroxymet hyl) ethyl) amno) - 2 - -
(hydroxymethyl) -, also known as A 71100 "AO 128,
BASEND - GlgdaTAT g}(@@pyr‘émgyl 23 (45) 3188 hbWh dsﬂ&@u-d§421

r egul ar or short actin i nt er medi at e- actlngjiﬁ

| ong-BaCOr e, iIBAS(BI 92, PBRAYe PREGOSE, CGh
I nsul pRaNDIA @ﬁ@ﬁfpﬁyﬁp\$@g§]@§@ al ucophosphokl nin
0 nsu és

(D-chiroinosit i'n~anal og such as insulin
nol2ddighite! (3ut,5h piperadineliibf, dr- -dBcdydroxyetigl)na ur al am no

o |
(s MTORTREIPNS, CRlReiricDate 4ol SPeRY. - Eﬁzn'pl”es
30 i NeRBRR4REBS) -ar e(nokydrbydteg) L 9= ( h)(dkbxﬁh@lfhgl- 5 —
2004/ 037777 PCT/ US2003/ 033088 ~ - 88- n'%;‘ ('3)

(sp -pipgridingtiiol, alsedpown as BAY\4G98) BAYHHCHIA0 BAYHTOH99,

- S, BSA\)GMﬁ@ﬂ_d'D{KBTA(B@L'GL%E’g ﬁl?c@BBtAY( TR B A\f“' in

(28B - L - aspartic acid) or - idsulin,
knowPLASMAROL) n X14, | NA- X14, I\IO\/O:\’API D, NOVOM X,

o YRBOP 108 405 B ET o IR S35k bl
298) tnhydacxydyeloneXm 394)) 6‘“@‘%‘3?#‘323 In F?ISJ §19é@p;&aﬁ&s§| =(1-

lﬂlléé ?p(?yar ZQB-CL- rsollne 1
ys( "0 BEYCORY RISV -4 -dhaIohee PATOSRNown as
yf‘?@"‘”g“@t U B Xy - 3y B P G ar gt ne

( humdhyqrazamethyl)y di reipersdinyl) eﬁrogyhbwolcsaad etiayl @sternel}so

| neulr R SR o BN ORE S Bkca (U tral ence). &iso

knBYM@R 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyl -, (2R -
(2alpha,3beta,4alpha,5beta)) -, also known as N-
methyldeoxynojirimycin or N-methylmoranoline); and

(6) Voglibose (3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)

amino) - 2 - C - (hydroxymethyl) - D - epi — inositol or D ~ epi -
Inositol,3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) -, also known as A 71100, AO 128,
BASEN, GLUSTAT, VOGLISTAT.

(E) Insulins include regular or short-acting, intermediate-acting, and long-
acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecules
with minor differences in the natural amino acid sequence and small molecule
mimics of insulin (insulin mimetics), and endosome modulators. Examples
include, but are not limited to:

(1) Biota;
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15 HUMULIN U or ULTRALENTE; (9) Insulin Zinc
suspension (Lente), a 70%crystalline and 30%

wW@rmrpsmes i nsul i n suspension, also known as REMIR003/033088

ILETIN I'l, HUMJULIN L, or NOVOLIN L; (10) HUMULIN

50/ 50 (50% i sophane insulig and 50% i nsulin

injection); 20 (11) HUMJULIN 70/30 (70% i sophane

insulin NPH and 30%insulin injection), also known as
IMN1@67 30, NOVOLIN 70/30 PenFill, NOVOLIN 70/30

Prefilled, (12) insulin isophane suspen3|on such as

NPIB) (S - %ﬂ) aais (- pyrrolidimegarbedithimater S, S')N@vadiurn,

o Sop e e SR A R el e-sce-
VEL CShiuiN, BRo KNOWOLAsNnBulReX i) INA-N@VMOMGRMPM iINOYDMIX,

HUMUL | Nl C5€gU| ar U-500 (Concentrated); (14)
ARl ALY QT'q_ 197535; 30 (16) L-783281; and (17)

TE(5)7|4édlm MR ARQALRRATIOB PG4 U@@@%t@ﬁﬁ@&%ﬂ) -1891ysfRe) - (1A
I nsul i n secretlon nodul at ors such

gl ucagor (1B £k sulin oNbL Q)and |ts mmetlcs (2)

2 YOS Louscn 4848 B (L

( DPP Leyis(B#)] Rho(B2aS) limen snsilio lanakog( 4lsp I@BWn?a’&%lyemrhAF
237 GhaingP Y A TSERARI HUbBin bl s thipmpLoo
KnowmMbss50E8);- DPP - 728, DPP - 728A, LAF - 237) 10

( nHr)dnsu?f@ gar%@}qﬁ(%%g o mﬂiﬁﬁll\le;Béﬂ @rgmnﬂehu l%&%r ﬁtﬂ"ﬁi@?)
fumangd@h:  HOE 901, also known as LANTUS, OPTISULIN);

(8) Insulin Zinc Suspension, extended (Ultralente), also known as
HUMULIN U or ULTRALENTE;

(9) Insulin Zinc suspension (Lente), a 70% crystalline and 30% amorphous
insulin suspension, also known as LENTE ILETIN I, HUMULIN L, or
NOVOLIN L;

(10) HUMULIN 50/50 (50% isophane insulin and 50% insulin injection);

(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin
injection), also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill
NOVOLIN 70/30 Prefilled; |

(12) insulin isophane suspension such as NI‘DH ILETIN 1l, NOVOLIN N,
NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN Il Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated); |

(14) ARIAD;

(15) LY 197535;

(16) L-783281; and

(17) TE-17411.

1
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(4c) TSL 225 (tryptophyl - 1,2,3,4 -

tetrahydroi soquinoline - 3 - carboxylic acid); (4d)
w/a0ouns77pyrrol i di de (val pyr); 15 (4e) PCT/US2003/033088

1- am noal kyl i soqui nol i none- 4- car boxyl at es and

anal ogues thereof; (4f) SB¥ 272-070 (1 - (L - Valyl)

pyrrolidine); (4g) TMC-2A, TMC-2B, or TMC-2C, (4h)

Di peptide nitriles (2-cyanopyrrol odides); (4i) CD26

inhibitors; and 20 (4j) SDZ 274-444; (5) glucagon

ant(?g%iuﬁﬁ §e&Hﬁ%ﬁ%§@L§"tﬁr§?ﬁ{%ﬁ;as@nd (6) anylin agonists

whi‘ch 1ncl ude mted to, pramintide
( A¢1) discag@ylite peptider p(GLRh)laind itsrmipmatics] nt i de

ac te). 25 The .present,. co nds..nay._al.so i ncrease
JaFoibesdBel R R PR AR SRR REES. o boay
vei(ghéxdritiatd s nfigeaes t h the use of existing PPAR

agoni st s. nti-di abetic agents nmay incl ude

t O al
?ﬁ&nﬁ diﬁ?p@bpﬂo‘?&aﬂeﬁ@ﬁ?r DEPAYbiRhtpiters sHehIas i ni des,
AG's ' : R ageni gks.
and dbis) oA S P RAR e pAa e IRA TR 1 D5 055
PCT/ US2@93h®3308gridingl) arting) ethyh amigordcstyd), &newasast NVP -
for the aten r t,ion, inhibitin t he
progr esg%ﬁ_#%ohgpg'r%’élﬁ_tzﬁz)’:‘ ol : o:/vi Inggcondi tions
or di ?@%&9%@@/98 (Hy-A8NI 4 (IQQS’,GIB'J&Z pamird 4 Bk aedthyl -
hyperli pi dem a hase |1 h i de

R NN (ﬁpe)rtl i p g] a,
hyperterP@inE?r'i‘,onoﬂ@ﬁart?'aéP‘ﬂ ) lyMeEaes (caD), and
hyper i i defy Lef e iRblika€e3 -
i ﬁ\eenﬁd&gls‘g%slusem L}ﬁ‘n ?ﬁ‘s}lf’oa/ézﬁ?’ﬁgqggr m ?qggi?lgsléé&l gw—
densi t y darlpoplioaedhs (LDL), IDL, and/or small-density

that LENSEIEE R AIRERMBICr Gyol Tpi demic
conpl {4eti-ammoalkysoginolineded-carboayistes wad anatogues thereof;
o1 cvaldihgbrea: &/ CH T rAah B9 ngbpr of ei ns. (rDL),
i n | opgy)yimc 2y evic 2B, or TMC-2C;
(4h) Dipeptide nitriles (2-cyanopyrrolodides);
(4i) CD26 inhibitors; and
(4j) SDZ 274-444;
(5) glucagon antagonists such as AY-279955; and
(6) amylin agonists which include, but are not limited to, pramlintide (AC-

137, Symlin, tripro-amylin or pramlintide acetate).

The present compounds may also increase insulin sensitivity with a
smaller increase in body weight than that found with the use of existing PPAR
gamma agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGl’'s, PPAR alpha agonists, and PPAR gamma

agonists, and dual PPAR alpha/gamma agonists.
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10 triglycerides, LDL, and/or free fatty acids. It is
al so desirable to lower FPE HbAL c. As PPAR al pha
w@wai31737 t he conmpounds of the invention nay PET/DB2083/033088
potent and efficacious for lowering triglycerides than
known fibrates. The preseng,_ 15 conpounds al so may
increase fat and/or lipid nmetabolism providing a
nmet hod for | osing weight, losing fat weight, |owering
bogp AR &fpHaNstfnists AMEldeTal fbf HedPedtiienh prédediBHEH} Mllibiting
triglycerides), or treating obesity or the condition
the grogressien ef/enswer aiere of thedakavdsg spnlitipne o diseases) phase |

hypgt‘gﬁmeﬁ“liécg)ié’ﬁﬁni@éllh?/ﬁ@ﬁiipﬁjeﬁﬁ?,@?}égea%%fiéigéh&,ggied

Ivat i ni cotirnrc aci
hypénténdion, arson@yeriefy diseasan{CAB), 20idi ypkrtrglyséddria. such

| Pl TORTM TM .. PRAVA TM LESCOLTM d
PrefR o SORIRUN & 14 Y SRYa A1 Sard A lviaring Saraindedals of low-
den¥eMdieaiems @mwm_, ah@REfaR)denaRy Rl eiiesine eh®iyenic

forns thereof, such as ADX-1 59, gextended rel ease

molegijesoamelpeulas thaticruse athsresaleralic ppdydiridamicoswtications,
therfby %Hﬁn#%ydﬂwa@&ﬂar Jgrﬁﬁlﬂ:ratifpﬁé Egﬁgﬁgﬁégﬁp gh§$ glgo are

#oressure oweri ng agents I nclude
usefaimelsyatingclevels chhighedensity fipoproteing (HDLE mz joweringd&)els of

i S R N N N
FPGIE®RNE] ), adrenergic bl ockers (such as Cardura,

Di benzyline, Hylorel, Hytrin, Mnipress, and

M ni zi de) al pha/ beta adrenergi c bl ockers (such as

CopgppAR s, t CAalLS

bl ockers (suc S IA%’aﬁgg?m(pgpgg,g%}g‘e?r@lé%létm(grggi%%gjﬂ?re
potegb ard £fiilggcidis| faclowering triglycaridesdioan kmow\fibrstes, The present

comsﬁéﬁ@ﬁ@ ?I’so&ﬁ)%%g}%géa%%%é{ %r&ﬁig:rg iipt{J 523% g %gggp?:p\ﬁgg\éa method for
losingaweight, lasidg Yatredigit) lowdringeiddymasinabRtIenstifg libids (such
receptor ant,gg ni sts &éuch as Atacand, Avapro, Cozaar,
as loyrRrInariglieRye Bepaireal A op i reditiqrseidyping overweight.
ExaP@laasiapid BwFing RBnisBhevbsbie ’acidc?t{ofubg{rantgpﬁ‘@ﬁ@écid
Kerlone, Lavatol, "Lopressor, Sectral, Tenormn,
derivigdlyes| nigptinie agids are b&@&pA\r eductasainhibitorsuGpemific examples

o RGBT, PR | BRRYAGEOES  SSEEAT
and SHE\MACOR 'ty asidatitavastetin (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,
Minipress, and Minizide) alpha/beta adrenergic blockers (such as Coreg,
Normodyne, and Trandate), calcium channel blockers (such as Adalat, Calan,

Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc, Isoptin, Nimotop, Norvace,



10

15

20

25

Sorbitrate), and conbi nations thereof (such as Lexxel,

Lotrel, Tarka, Teczem Lotensin HCT, Prinzide,
wnion®si7’c] Vaseretic, Zestoretic). 10 F. ExanpP@rUI1ve3/033088

foll ow ng chem cal and biol ogi cal exanples are

intended to illustrate, nog, limt, the invention. 15

Exanple I 0 HOs i O OCF3 NNH 2-{6- [1 Et hyl

-3-(4-trifluoromet hoxyphenyl )ureido]-5,6,

PleﬁdllsP?@ddr@Bi/ﬁréc@?&ﬁmm@uﬁ‘ﬂazac Vascor and Verelan?3 dluretlcs
yl sul 2-met hyl propionic acid EC50 20"

angiekengin d r@cmpean@gms pich s AdacrridHAMapro, Cozaar, and

Diofh b IR Aol (AR B BB 1B S AT

CarM)lV‘ch@@éMK@ﬂé’ﬂé( A RaTol USROS 384, T%rﬁm%mol@(m

Zebe??(\@%qﬁﬁi NH%&%E)%@W E?h%/t@r 85 iMdydh1gng, lsardilalserdil

Titrddode, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and
Sorbitrate), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,
Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).

F. Examples

The following chemical and biological examples are intended to illustrate, not

limit, the invention.

Example 1

garvol Vos
) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
ECso = 0.023 uM

Example 2
OCF3;

9 o)
o
2-{2-[1-Ethyi-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-

methylpropionic acid
ECso = 0.027 uM



10

15

met hyl propionic acid 5 EC50 = 0.0002 M Exanple 4 SCF3
OOHOSI \ ~~-NH //\\ N

wQ@2¢o2/0877Et hyl - 3- (4-trifl uoromet hyl sul f anyl phepgi/uszoes/a3088

o] i ndan-5-yl sul fanyl }-2- 10 net hyl propi oni c acid EC50
= 0.037 M Exanple 5 SCF3.o,Q O\ HO//\\S I-NH N 15
2-Met hyl -2-{2-[1-pentyl -3-(4-trifluoronethyl sul fanyl ph
enyl ) urei do]i ndan-5- vyl sul fanyl }propionic acid EC50 =
0.053 M Exanple 6 WO 2844Q3%777 PCT/ US2003/ 033088
-93 00 HOS 1 \ NNH

2-{2-[1-Et hyl - 3- (4-i sopr opyl phenylf%? ei do] i ndan-5-yl su
| fanyl } - 2-m et hyl Ry opi oni ¢ aci EC50 = 0.056 M5

Exanple 7 N HO)J><S ;E_NH

(S)-2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-ylsulfanyl}-2-
methylpropionic acid
ECso = 0.0002 pM

Example 4
SCF,

Q Q
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
EC50 =0.037 I,LM

Example 5
SCF,

Hojxsm(g—g

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
ECso = 0.053 pM

Example 6



10

15

20

OOHO~<S | ~NH 10/
2-{2-[3-(4-D net hyl am nophenyl ) - 1- et hyl
wa e@idsirinhdan- 5- yl sul fanyl } -2 met hyl propi oni ¢ BCT/tS2003/033088
EC50 = 0.075 M 1s Exanple 8 OCF3 / \ OO, - HOS I
\' T-NH //\\ N .93
2- Met hyl -2-{2-[ 1- pentyl - 3-?4-t rifl uoromet hoxyphenyl)ur
ei do] i ndan-5-yl sul fanyl }-2- met hyl propi onic acid EC50
= 0.073 M 20 Exanple 9 WD 2004/ 03777
PCT/ US2003/ 033088 -94 N OO ] -NH
2-{2-[3-(4-Di net hyl am nophenyl) - entyl urei do]i ndan-5

-yl sul fanyl }-2- netiyigpr ioni°><:_N ld EC50 = 0.131 M 5
Example 10 0 0 %N)

2-{2-[1-Ethyl-3-(4-isopropylphenyl)ureido]indan-5-yisulfanyl}-2-methylpropionic
acid
EC50 = 0.056 j.LM

Example 7

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

methylpropionic acid
ECso = 0.075 },LM

Example 8
OCF,

HO&S\[:O:;;—NH

2-Methyl-2-{2-[1-pentyl-3-(4-trifiuoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
ECso = 0.073 pM

Example 9



2-{2-[3-(4-1sopropyl phenyl )-1-(3-pentyl)ureido]indan-5

-yl sul fanyl }-2- 10 nethyl propionic acid EC50 = 0.165 M
weEx@apbs711 0 O\ HO//S TNH \\ |I~N 15 PCT/US2003/033088

2-{2-[3-(4-tert-Butyl phenyl)-1-(3-pentyl)ureido]indan-

5-yl sul fanyl }-2- met hyi prgpi onic acid EC50 = 0.173 M

WD 2004/ 037777 PCT/ US2003/ 033088 -95 Exanple 12 0 O -

HOS N NH
2-[ 2-(3-(Bi phenyl - 4-yl - 1-pentyl ur g do)i ndan- 5-yl sul fa
nyl]-2-nmethyl propionic acid E = 0.183 M5 Exanple

13/\ OO0 HOkXSNNH

2-{2-[3-(4- Isopro [\2_( exyl ) urei do] i ndan- 5-
yl sul fanyl } - 2- n'éﬁ acid 10 EC50 = 0.184 M
Exanple 14 OCF3 O O o

2-{2-[3-(4-Dimethylaminophenyl)-1—pentylureido]indan-5-ylsu|fany|}-2-
methylpropionic acid
ECso = 0.131 uM

Example 10

HO)$< S\[ :E> (g\_NH

2-{2—[3-(4-!sopropylphenyl)—1-(3-penty|)ureido]indan-5-ylsulfanyl}—2-
10 methylpropionic acid
EC50 = 0.165 MM

Example 11

HO& S\[E z>\‘—NH

15 2-{2-[3-(4-tert—ButyIphenyl)-1-(3-pentyl)ureido]indan-5—y|sulfanyl}-2-
methylpropionic acid
ECso = 0.173 pM



2- Met hyl

-2-{2-[1-hexyl -3-(4-trifluoronet hoxyphenyl)ureido]inda
wo2@4/0357y| sul f anyl } propi oni ¢ aci d EC50=0. 213MAYDUS2003/033088

2004/ 037777 PCT/ US2003/ 033088 -96 Exanple 15 SCF3 O

OHOS\ -NH //\\ N .95

2- Met hyl -2-{2-[ 1- hexyl - 3-( 45-t rifluoromethyl sul fanyl phe

nyl ) urei do] i ndan-5- ylsul fanyl }propionic acid 5

EC50=0. 123pM Exanpl e H 120 O HO-S' \ ~-NH //\\ N

2-Methyl -2-{2-[ 1-propyl -3-(4-trifluoronet hoxyphenyl)ur

ei do] i ndan-5- 10 yl sul fanyl } propi acid EC50 =

0.158 M Example 17 SCF3 O O S ~ HO N 15

2-Methyl -2-{2-[1-butyl -3-(4-trif ronmet hyl sul f anyl

phenyl ) urei do] i ndag- 5- vyl sul f(@ﬂ propi onic acid
EC50=0. 160M Ho” Rl

2-[2-(3~(Biphenyl-4-yl-1-pentylureido)indan-5-ylsulfanyl]-2-methylpropionic acid
ECs0 = 0.183 uM

Example 13

O S O [
KT

2-{2-[3-(4-Isopropylphenyl)-1-(3-hexyl)ureido]indan-5-ylsuifanyl}-2-
methylpropionic acid
10 ECso = 0.184 uM

Example 14
OCF,

Hoj>< S\[ /I\/\\/ Ic}\—“”

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
15 , ylsulfanyl}propionic acid
ECso = 0.213 uM



Exanpl e 18 WD 2004/ 037777 PCT/ US2003/ 033088 -97 OCF3
OO HOI j NH 2-Mthyl

WO 2004837737 (4-tri fl uoronmet hoxyphenyl ) ur ei do] i ndBeF/BS2003083088
| fanyl }propion ic acid EC50 = 0.135 M5 Exanple 19 O
1CF3 OOHOS 1 \ NNH 1096-
2- Met hy-2-{2-[1-pent-4-enyl -3-(4-trifl uoronet hoxypheny
| )ureido]indan-5- ylsulfanyl}propionic acid EC50 =
0.125 M 15 Exanpl e 20ERRiple ®O HO XS | | -NH
2-Methyl -2-{2-[1-(3-nethyl butyl)-3g{A-trifluoromet hoxy
phenyl ) ur ei do] i ndan-5- vyl sul f any}J- 2- net hyl propi oni c
acid EC50 = 0.106 M 20 Exanple WO 2004/ 037777

PCT/ US2003/ ossosgo)ixs N
—N

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
ylsulfanyl}propionic acid
ECso =0.123 LI.M

Example 16
OCF3

HO& S\©:>:;>\‘—NH
(

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-
ylsulfanyl}propionic acid
ECso = 0.158 uM

Example 17
SCF3

0 o)
2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
ECso = 0.160 uM

Example 18



-98 00 HA' x S1 \ ~NH 2-{2-[3-(4-1sopropyl
phenyl)-1-(3-m et hyl

wheiog3Irei do) i ndan-5-yl sul fanyl }-2- net hyl pr opeDOE2903/033088
acid EC50 = 0.106 pM 5 Exanple 22 O HOS 1 / O, e
OCF3 NN H -97-
2-{6-[1-Butyl-3-(4-trifluoronethoxyphenyl)ureido]-5,6,
7, 8-tetrahydronapht hal en-2- 10
yI sul fanyl } - 2- et hyl pr opi oni c aci dPEe50 = 0.219 M

Exanple 23 0 HOS | | I%SCF kN H 15

2-{6-[1-Butyl - 3- (4 |quoro sul f anyl phenyl )ureid
0o]-5,6,7, 8-
t et r ahydr onapht haI en- 2- fanyl }-2-met hyl propi onic

AT BB PR AR

Example 19
OCF3

HO)$< S\[ :‘:\/ z>\‘—NH

10 §\

2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
ECso = 0.125 uM

15 Example 20
OCF3

Hoj?< S\[ I> :}_NH

2-Methyl-2-{2-[1-(3-methylbutyl)-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}-2-methylpropionic acid
ECs0 = 0.106 uM
20

Example 21



H
2-{6-[1-Hexyl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,

wQ@ 2@40817rahydr onapht hal en- PCT/US2003/033088
2-yl sul fanyl }-2-nmet hyl propionic acid EC50 = 0.235 M 5
Exanple 47 O~ OCF3 HO Sg- 0 I/ 110 i / NIk N H 10
2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-ne
t hoxy-5, 6, 7, 8-
t et r ahydr onapht hal en- 2-yl sul f anyl }\2- et hyl pr opi oni c
acid EC50 = 0.045 i M Exanple 4 0O HOOI O I OCF3
NN 15 2-{6-[1-Ethy}

-3-(4-trifl uorome;i XV¥s: phen I)o el do] -5, 6, 7, 8-tetrahy
dr o- napht hal en- 2SI y\@zésewhyl - propi oni ¢ acid EC50
= 0.309 M 20 Exanple 5070 SI~0O1l: OCF3 F N~NH
WD 2004/ 037777 PCT/ US2003/ 033 -100

2-{2-[3-(4-1sopropylphenyl)-1-(3-methylbutyl)ureido]indan-5-ylsuifanyl}-2-
methylpropionic acid
ECso = 0.106 pM

Example 22

0
Ho S o OCF;
OO
s
2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-

10 ylsulfanyl}-2-methylpropionic acid
EC50 =0.219 uM

Example 23

el
r H

15 2-{6-[1-Butyl-3-(4-trifluoromethylsulfanylpheny!)ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = (0.244 },LM

20 ) Example 24



2-{6-[1-Et hyl
-3-(4-trifluoronethoxyphenyl)ureido]-3-fluoro-5,6,7, 8-
Wa edonabnydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pre@i/082003/033088
acid EC50 = 0.010 M5 Exanple 51 0 HOs I i 0 Cr
OCF3 CI NN H 2-{6-[1-Ethyy.
-3-(4-trifluoronmet hoxyphenyl)ureido]-3-chloro-5, 6,7, 8-
t et rahydr onapht hal en-2-yl sul fanyl } - 2- net hyl pr opi oni ¢
acid EC50 = 0270M 10 Exanmple 52 O HGs i I j OCF3

Br NN~NH 2- {6H([>45>§ (4t Aot onet hoxyphenyl
) ur ei do] - 3- brono m @

t et rahydr onapht hal en- 2-yl su faﬂnyl } - 2- net hyl propi oni c
acid EC50 = 0.017 M 15 Exanple 53 O HO-s | 0 1 OCF3
NN H 2-{6-[1-Ethyl -3-(4ftrifluoronethoxyphenyl
)ureido]-3-nethyl-5,6,7, 8-

2 5 RSBy M R 6 RSl

2-ylsulfanyl}-2-methylpropionic acid
EC50 =0.235 },LM

Example 47
(0]
S OCF3
&J@CBLO

10 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.045 pM

Example 49

(0]
(e) OCF3
o< @%Nimij

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-5,6,7,8-tetrahydro-naphthalen-
2-yloxy}-2-methyl-propionic acid
ECso = 0.309 uM

15

20 Example 50

o
g vetivn



O Ho F3C0 N N H WO 2004/ 037777 PCT/ US2003/ 033088

101 2-{6-[Il -Ethyl -3-(4-trifl uo romethoxyp henyl)u
wo etodo37737trifl uorometh oxy-5,6,7,8- tetra hPgEUSN3/033088

apht hal en- 2-yl sul fanyl }-2-nmet hyl propionic acid EC50 =

0.131 M 5 Exanple 55 0 HOB-OC 1 OCF3 "1 r

2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-ph

enyl -5, 6, 7, 8-

t et r?a{ﬁjiirBihwbat(ﬁdtiﬂ;mrgthVDWI)}Jf@'dﬂ}e&l’ﬁlylbm-ﬁ@ BAi c

ﬁlflkﬁl E%%ngp?rﬁp%ﬂ%)%alﬁsu%ﬁw -2- mgﬁ'xy?prolﬁkgﬁlc ac:°d 01 o

- 3- (4- hydr oxyphenyl ) UEEgoD:(F.06.M, 8- t et r ahydr onapht hal
en-2- vyl sul fanyl }-2-met hyl propionic acid 15 Exanpl e 57

011: :: :r NNH

2-{6-[4- Am nophenyl) 1- - 4ei do] -5, 6,
7, 8-tetrahydronapht hal %}ﬁﬁlﬁﬂul f anyl }
2-nme

t hyl pr opi oni c&d 20 Exanple 58 HO |

J@QO

2-{6-[1—Ethyl-3-(4-trif|uoromethoxyphenyl)ureldo]-3-chloro-5,6,7,8—
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.027 uM
10 Example 52

H°”><m o

2-{6-[1-Ethyl-3-(4-trif|uoromethoxyphenyl)ureldo]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.017 uM
15

Example 53

(0]
HO S o OCF3
ool e
) H
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyi-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

20 ECsp = 0.042 ].LM

Example 54

O
F4CO )IJ\N
H



CSI / ~-NOO
2-{3-Chl oro-6-[ (4-net hyl - phenoxycar bonyl ) - et hyl - am no]
WO 2008/0¥7787 t et r ahydr o- PCT/US2003/033088

napht hal en- 2-yl sul fanyl }-2-nmet hyl - propi onic acid WO

2004/ 037777 PCT/ US2003/ 033988 -102 EC50 = 0.340 M

Exanple 59 0 HOS 1 j 01 j G C NO 5

2-{3-Chl oro-6-[ (4-chl or o- phenoxycar bonyl ) - et hyl - anm no]

25661 -Ef84-Cedrtdafiyahomethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-

napht hal.en- 2-yl sul f anyl.} - 2- et hy| - propi onj ¢, aci d EC50

= 0. 3986tﬂﬂq“yé5é1?&¥‘3‘9§?1¥'8ly'?i|ﬂf%y "ﬁe&’ﬁRfPPlDD'G*ac"io

2-{6-[Ethyl-(4-triflug oheyghenoxycar bonyl ) - am no

1-5,6, 7, 6-tetrahydro-b%rE H

napht hal en- 2-yl sul fanyl } - 2- met hyl - propi oni ¢ aci d EC50
5 = 0.002 M 15 WO 2004/ E%(????! P5Kgs” US2003/ 033088 -103

Bi ol ogi cal Exanple | say 5 H4I 1 E rat
hepat oma cell |inedwas obtained fromATCC. Cells were

cultured in 1750 'cubtu Bsk or seeded in
96-wel | plate with Qhilgblserph tent, 10% fetal
bovi ne serum and 1 cal f ser urn':) cul ture nedi um and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyi-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

ECso = 0.545 },LM
10 Example 56

HO&S\(:O)IJ?\” /©/OH

2-{6-[1-Ethyl-3-(4-hydroxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
‘ ylsulfanyi}-2-methylpropionic acid

15 Example 57
(0]
H

2-{6-[4-Aminophenyl)-1-ethyl-ureido]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-

2-methylpropionic acid
20 Example 58
0
S
HO (0]
[ ee vy

2~{3-Chloro-6-[(4-methyl-phenoxycarbonyl)-ethyl-amino]-5,6,7,8-tetrahydro-
naphthalen-2-yisuifanyl}-2-methyl-propionic acid



mai nt ai ned at 37C and 5% C02 t hroughout study.
Twenty-four hours after the initial seeding of the
wOmMes177pl at e by hand (approxi mate 100, 000/ webPd/PUS100E033088

HD 10 gene induction assay was initiated. Media was
renoved and replaced wth4490ul of |ow serumculture

medi a (5% charcoal /dextran treated calf serum

containing vehicle (DMSO) or test conmpounds or

standard. Cells returged = 0.3up¢wpator 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 int ﬂgr:hs Il toinitiate the 15
bDNA HD nmRNA assay. Thg)%r rhcﬁgd DNA assay was

performed according to the manufacturer's protocol
(Bayer Di agnosti 83] | e @ At the end of
t he assay, the | umng o ntitated in Dynex

MLX microtiter plate |um nogeter. EC50's were
eterm ned by non-linear regression with a signoidal

d
5 2-{3-Chiarp-62l{4rghlererphpaexyearkany!)zath wiamning]-6.8,7,8xeatrphysro-

Transf ect | Vo | S 5_kHEK293 cel |l s
were gr owhggwﬂ%%él\ﬁ &%EEE,E’)E [ ﬁ%ﬁg%?rgh@ﬁlﬁea 'With 10%
FBS and gl utam ne ( GHELBRLBIO M cells were
co-transfected with DNA for PPAR-Gal4 receptor and
Gal4- Luci ferase Reporter using the DVRI E-C Reagent.

On the followi ng day, Ehg gontai ni ng medi um were
repl aced with 5% 30 Charcoal treated FBS growth

medi um After si xoh%ur s, cells wer € sgeded in 96wel

pl ate and i ncub®t a ion Ph’cubator
overnight. Cells were N byFt est conpounds
10 and incubated for 24 hours_at 37C in 5%CC2 incubator.

N

i fer Aactivity was assayed using the Steady-d o
R BT e oohbuspheoREH sl b sr & telahydro-
Assay Kit @})ﬂz i ur chased
fr omyGI Bcgé%g?? Bhﬁ%?‘%gﬁ% - Olf‘.'“_gﬂﬂ'(ﬁ1eklﬁ g IBFI\]/ic\llﬁ'ngeguced

Serum Medi um was pur &i&sed).002pM G BCO Cat. No. 31985.
Steady-d o Luci ferase Assay Kit was obtained from

15



10

15

20

25

30

Pronega Part# E254B. 5 In Vitro Data Exanpl e PPARa

PPARS FI*I PPARy FI*2 EC50 (M [EC50 (M] [EC50 (M]
wa2@402872 0.027 4.2 0.24 3 0.002 [> 10] [> 1B(T/U82003/033088

0.037 3.7 5 0.053 2.5 4.0 6 0.056 3.6 1.9 7 0.075

0.80 80.073591.9 9463131 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 1.3

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
Biological Example 1

HD bDNA Assay

H4IIE rat hepatoma cell line was obtained from ATCC. Cells were culfured
in 175cm? tissue culture flask or seeded in 96-well plate with (high serum
content, 10% fetal bovine serum and 10% calf serum) culture medium and
maintained at 37°C and 5% CO2 throughout study. Twenty-four hours after the
initial seeding of the 96-well plate by hand (approximate 100,000/well), the HD
gene induction assay 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 chalienge, 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 CO, 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



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
w@2009/08577 35 0. 772 5.6 36 0.796 37 0.838 1.9 PGBURS209H(B3088

39 1.00 9.3 WD 2004/ 037777 PCT/US2003/033088 - 105
40 1.30 41 2.21 42 2.341043 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]

Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.

No.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 PPARO PPARS FI'! PPARy FI™
ECso (LM) [ECso (UM)] [ECso (uM)]

1 0.023
2 0.027 42 0.24
3 0.002 [>10] [>10]
4 0.037 3.7
5 0.053 2.5 4.0
6 0.056 3.6 1.9
7 0.075 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 12
14 0213 1.3 0.3
15 0.123 12
16 0.158 0.37
17 0.160 0.43
18 0.135 0.31
19 0.125 14
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
35 0.772 5.6
36 0.796
37 0.838 1.9
38 0.950
39 1.00 9.3




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]
W 20000377760 0.002 [> 3] [> 3] Fold induction POF/USAIY33088
standard: FI = 36.1 *2 Fold induction for PPARy
standard: FI = 70.3 5 Biohamical Exanple 3 aP2 Assay
for PPAR gamma Agoni sts The procedure is described in
detail in Burris et al., Mlecular 1o Endocri nol ogy,
1999 13&%10, whi ch %%’her y_incorporated by I :
erene% Fnitls enttrety 1 and aP?2 assay results o
ragf)nll st Ehtrinsh g_ar‘z;M\ILt v Y, he pr esented as fold
tion-of aP2 nRNA
after—thelinitial
by—hand ar-eund

1 Nhrraasca-m\or viahi ol N 1 Hiic
| NECreaseover viCTTT U|2.,OT|| —t ©r
'y 99‘ h

pr pgauct i Wi lll_y OWW :.6

se¢gdiy gy tHhe(96= VVCI9|J|aT _ A
20 ) he UlglghETentat U$3?Sbay ey Iue .
i n{tTategg VEdi UM M@yipe  1p Tenmgwed ant ep .clblcu—‘v'vl'th
1501 of 4 ffergntiabizon Medfum cenyai ni g vehicte
(DVBO) 080 t est conpownds. CelTs pay be [eturpe to
i ncubat ofl for 24 howrg7 cul ture.[>A thelterm nation|of
he_chal $%enge, [nedi @@tay ble renpved and 100 ulT o
ysis bui¥er ndy beOAtded tlo | ni%S73t e t he bDNA aP2

nRNA—ass%L The _br 4dé¢hed NAaq[é’éi/ may| be perf orned
ackerdin?to thHe Sacturler' s [hft ocaol 20 (Bayer
. Do

'I-:)_
W O q

—

O 1
J \W I | T
Di ag“.ost%%cs S YENVE 133 ~— CA)  REGIY ppl he ressed
gt 0:390 ot i arll Al i
asithe—fgd ircrea“'{uf aR2—R tivaf ed
60 0.002° _ =7 £l rray E?é
over vehrcte—controbs—EE5 S—afit =R

" FofiBhdaEHbh RS Pip AN Q! FiL8gn regression wth a si gnoi dal
2 Fold i du6iiéh %2 PP ANDst2 Q0 QE%EW PCT/ US2003/ 033088 - 106
Fol Il owi ng the chal l enge of the preadi pocytes, cells
may be lysed with lysis
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 150 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. ECso’s and

Emax may be determined by non-linear regression with a sigmoidal fit curve,

i
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15

buf fer (Bayer Di agnostics) containing the aP2

ol i gonucl eoti des. After a 15 mnute incubation at 53C
w®@r0030317hut es at 37C i ncubator, 70 ul of the PEBHUS2003/033088

buffer fromeach well may be added to a correspondi ng

capture well 5 (preincubaté&$-with 70 ul of bl ocking

buf fer (Bayer Diagnostics)). The capture plate nay be

i ncubated overnight at 53C in a plate incubator (Bayer

Di dtpllewing te challeage phihe nragdibacytes, callsenaDb@lysed with lysis
buf{’eﬁ‘gé‘%z& Iﬁfagns&,_dg?%foﬁanlr@fﬁ%@féj n%'cre%ﬁgggl Ritef Qq

ctar OW ng I'ncu SRelR LR
minuite incubatiers aem%mn@o mhautehat i@ mabaﬂmhsl(r altaf the lysis

i QXxi t ane umngc ce 10 ma gu ntitafed in a
outfgy et BRGh wiel Fray e RASSERES ciite Ttncdiey S0 U8
(prétht@seE Wemt 7076 @Mmgolﬁme@ TQBQyérqjlagH@ﬁlcsDO TtHeEcaptdre

MRNA and function in etection system

t he
platgrraay &6; lgﬁ&ﬁtw phermgbb@b@% |Cg'rﬁ'efi plade ingalpator (Bayssr
Dlagh Agt?} thlér ,ﬁ'cﬁbétgn Y\ﬁﬁDNﬂ%ﬂ?@%b@@ a[?/régé? af)@tfe?ﬁt

nt er a series o
anrmablsmL a$ dlreletedrbfylthe nvdmuﬁctlurtegi EnBowmgtmEO-mﬁnsteqnmmaEion with

ons fo ar spacer

tne g5 grAak g ooshasiess slhEaR Hofend e lunineSEdHce

ma@ begpintit26d irle Dyaeg MAX inidrb®ep platsfdniRomietek.
CATTTTGTGAGITTTCIAGGATTATTCTTTTCT CTT CGAAAGAAAGT SEQ

Oliggnuqisofidarehesssiansddoaraeettorioe @mqyecglm the

oD R e el AR e e A iR

(BagexDidgnustics). This software package analyzes a target sequence of

inte@%A%ng@éﬁaﬁggﬁﬁ%%%r @rmm%%%%n%%? thg

seq%%@?%iﬁ%’éﬁ@ﬁﬁ@ﬁT&@%W%ﬁ%Tﬁ@%@ﬂ%@ﬁé@%@@ﬁnealing.
Thepgguenres ebtalisenupleetidesrieasiaipsiceTGreT SEQ 1D

NO. 8 CATCCCCATTCACACTGATGATCTTTAGGECATAGGACCCGTGTICT
SEQSJ.EIQNbDl I\IOCZQTTTTGTGAGF'I&I‘_i_I‘K'%\'I&%_IC;}_.iA_TTATTCTTTT%WA STIGCOARCARACT. SEQ
SEQI B) I% 3 ATGTTAGGTTTGGCCATGCCTTTCTCTIGGAAAGAAAGT

SEQGEH TCAT T THUCATECCAITF TCIRTCAUAT T TIRCEZAFAESACCCGT GTCT
sEQSENoD: NOadrirATGCTCTCTCATAAACTCTCGTGETTTCTCTTGGAAAGAAAGT

sEQCEA KECEACC AL ARSAT b F AP A Et6crSEQ | D
CTTCAGTECACEY CAREG O T I T AL AT AGBRECEET ST

SEQSEONPEY NCRAFACTTTCCTGGTGGCARATTTAGGCATAGGACCCGTGTCT
SEQTOCBACAGAMIGETGIAGAGTT@AATATIASBCATAGBACCEGTAT CT  SEQ
segl £ NQ. 44 GTACCAGEACACCCCCATCTAAGGTTTTTAGGCATAGGACCCGTGTCT

seo A AR ALET LA AT L ATHL AR H &G
SEQ ID NO.1l GCATTCCACCACCAGTTTATCATTTTAGGCATAGGACCCGTGTCT

SEQ ID NO.12 GCGAACTTCAGTCCAGGTCAACGTCCCTTGTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.13 TCCCACAGAATGTTGTAGAGTTCAATTTTAGGCATAGGACCCGTGTCT

SEQ ID NO.14 AAAACAACAATATCTTTTTGAACAATATATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.15 TCAAAGTTTTCACTGGAGACAAGTTT

SEQ ID NO.16 AAAGGTACTTTCAGATTTAATGGTGATCA

SEQ ID NO.17 CTGGCCCAGTATGAAGGAAATCTCAGTATTTTT

SEQ ID NO.18 TCTGCAGTGACTTCGTCAAATTC

SEQ ID NO.19 ATGGTGCTCTTGACTTTCCTGTCA
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SEQ I D NO. 15 TCAAAGTTTTCACTGGAGACAAGTITT SEQ I D NO. 16

AAAGGTACTTTCAGATTTAATGGTGATCA SEQ I D NO 17
WETBBOETAGT ATGAAGGAAATCTCAGTATTTTT  SEQ | D NO. BEI/US2003/033088

TCTGCAGTGACTTCGTCAAATTC SEQ I D NO 19

ATGGTGCTCTTGACTTTCCTGICA AW072004/ 037777

PCT/ US2003/ 033088 -107- SEQ I D NO. 20

AAGTGACCGCCTTTCATGAC 5 Bi ol ogi cal Exanple 4 10 11 Day
seqDas o ge of adexampcer@chredéenal e, 6-7 week A d db/db M ce

(Femal e db/db m ce (C57 BLK S/ J-mt/ +Leprdb, Jackson

Labs, Bar Harbor, M), 6-7 weeks of age, were housed

four per cage in solid-bottoned shoe box 15 cages.

Room t enperature was nai ntai ned at 68-72 OF and

hum dity at 50-65% Roomlighting was on a 12-hour

i ght/12-hour dark cycle. Mce were fed a certified

Nl H Rat and Mouse/ Auto 6F reduced fat diet #5K52 (P M

I Nutrition Int'l, St. Louis, MO via W F. Fisher

and Son, Inc., Bound Brook, NJ). Food and water were

suppl i ed ad |i bit umBidogitheExamplevhd was prepared as

suspensi ons in 0.5% hydroxypropyl - methyl cel | ul ose

(Dow Chemi cal, Mdland, M). The dosing volune was 10

nL/KgPayPoasigyofkagirle 3ie fremaleysi-dwvaakpletdeidbiMice

(8/group) were orally gavaged once daily for 11 days

with either 0.5% nethylcellulose in dH20 (vehicle) or

25 (PEvNabg dbidbtmiat (657 BeK B/Jad;+/epr®®0aksdn Labs,1Bar Harbor,

/ day. .Body weight s neasured ip the nornin
MESH-ENFORE o5 PRty e Biefgouniie Sech ol bGpRY Snod box
cageke iong terhSerdturd Yssmainthed BE6S-7R2F dhSfurhiaity @860-65%.

grouBf the mce were anesthetized with C02/02 ¥70: 30)

Rodigbtieg way anet f &nerblighil12shonrdlask arelar Micewesre ted a
cerfifidd N[lkﬁ RBE SN MYREIA Y 6f rREuBEd fat il usRBY (PHET Ritfitibh

I ce. The serum sanpl es
Intl, 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, 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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30 were prepared by centrifugation. Serum gl ucose and
triglycerides were determ ned by using COBAS Mra

w@hkwsg/oy1700d chem stry anal yzer (Roche Di agnosP@TES2003/033088

NJ). Seruminsulin was nmeasured by using ALPCO insulin
ELI SA kit. WD 2004/ 037777404CT/ US2003/ 033088 -108
Statistical analysis was perforned using the program
Prism (G aphpad, Mbnrovia, CA) and perform ng one-way
AI\IO\/Avvith a Dunnett s mul tiple conparison test. 5 1In

srra TG A Pla

p SR R i, PSR UsiBg, thagoipoi e dgraphpad,
Monr®fa %CA)3 aHd- Eaﬁ&mlﬁg 8he- 0/%1\&9\//% witR6%0 Dhnnétt¥ nithfple

-13%-11 % 5 -19%-31 % -4 %+56% 6 -50%-49% - 19%
compguspn test.63 95 -44 % -40 % -27 % 8 -27 %-28 %-38 %

-2 % 9 -6 %-13 %-40 % +0.05 % 10 db/db M ce dosed @

1.0 nmpk. Data is represented as a % change conpared to

vehicle treated aninmals; NC = no change 2 10 day oral

dosing 3 11 day oral 93|n% 4 5 day oral dosing 15

Bi ol ogi cal Exarrpl e 5 11’ s ng of Exanple in

| ] a

Exarhpie’ °| <A Pﬁsm P A‘Wz{sr‘ffé"Glh o§’e A Plasma Insulin ABW
17 -52% 73 % -46 % 12 %
27 -56 % -60 % -53 % -59 %"
37 -66 % -66 % -69 % -136%°
4* 47 % -49 % -13 % -11%
5t -19% -31% -43 % +56 %
6" -50 % -49 % \ -19% -54 %
7 -63 % -44 % -40 % 27%
8 -27% 28 % -38 % 2%
9% -6 % -13% -40 % +0.05 %

Y db/db Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals;
NC =no change

2 10 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-
methyicellulose (Dow Chemical, Midland, Ml). The dosing volume was 10 mL/kg

of body weight. Female ob/ob diabetic mice (8/group) were orally gavaged once
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20 (Fermal e ob/ob mce (C57 BL/6J-Lepb, Jackson Labs,
Bar Harbor, ME), 7 weeks of age, were housed two per

W@ 2@e/08711750! i d- bott oned shoe box cages. Room PCT/US2003/033088
tenperature was mai ntained at 68-72 OF and hum dity at
50-65% Room |ighting wasgen a 12-hour |ight/12-hour
dark cycle. Mce were fed a certified NNH Rat and
Mouse diet #5K50 (P MI Nutrition Int'l, St. Louis,

dailyMor i dayé/with efftiet0e5%2hetandefigbse IMEH,O BesHicle PBHOPRAR
NJ %éjﬁggv\@nd wat er were sugpl led ad l'ibitum The _
390@5% 91pP8aPdd0as 1dng/keiiayoRedy weinhiygas measured in
. ' M.d
e RNAERTRY 1, U68  CRBbeqill B

afteifbedinal dose fordiasharoup, e i¢sBwgreapdsthetizedowidth OD./0,

ol RBONE 04/.037777 PCT/ US2003/033088 -109 .
(OB PR s L8 o S b g e bea coB g
clogaﬁd?@a%wghdclthe) pckvr i?g&ARhBemd ﬂlﬂnSéanﬁileQWé@@prébaQé% b9. 03,

0. ay.  Body wei ght was neasured In

centiialigh BABT Dlicaay SHG gy Carices WRSGiCeerine BN Using 12
C . - . . d
_ O%Z%ﬁ"'%E'u‘f%,e‘“?ﬁ%C%é'ﬁs”?mgﬁ’é'yéﬁiéﬁ%ﬁ‘?'s%“%&h% R3S Sglm
insulir gogl 3R fakiy @cislsevere yneasiured by bisingl Al GOSngulindELLISA kit and
WaQo%BFKilﬁf pég#%ﬁ\%lgont aining clog activator and then

put 1 nIce. e S€rum sanpl es were prepared by

centrifugation. Serum glucose and triglycerides were

determ.ned by usin AS Mra Plus blood chemstry
ang%;ghpaﬁ( ﬁb%}‘ﬁés Eﬂfa%gﬂ%m%d!\ﬂuﬁ@?. thagpregram fiam { Gsarhpad,
Monkd\eg, CAY ith ¥ledfay\BNOVIE 384 BISUNEHES Ifdlliph-BSTRbhASHH 1Bt
ELI SA k?t and 109'\6\%0 NEFA ki t, respec'tp?g\/_eﬁ?p
Statistical analysis was perfornmed using the program
mvaBlaksm (G aphpad, Monrovia, CA) with one-way ANOVA and
a Dunnett's nultiple conparison test. 15 In Vivo data

Examp¢amplae’ |A Plasnma TG 50 -86% ob/ob M ce dosed @1.0
npk|.PiBaka i s represented as a % change conpared to
vehj cT@® freated ani nmal s.

50 ~86 %

T 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
other embodiments are also within the scope of the invention. Publications cited
herein are incorporated in their entirety by reference.



10

15

20

25

20 25 F. O her Enbodi ments The features and principles
of the invention are illustrated in the discussion,
wex@apsE37 and cl ai ns herein. Various adapt at i PCIEFUS2903/033088
nodi fications of the invention will be apparent to a
person of ordinary skill ifgthe art and such other
enbodi nents are also within the scope of the
i nvention. Publications cited 30 herein are
incorporated in their entirety by reference. WO
2004/ 037777 PCT/US2003/033088 -110 CLAIMS 1. A
conpound of Formula | 5 R7TCRAIMS Hoax | N % R4 RL R2
R3 n Formul a | or a pharmaceutical Iy acceptabl e salt,
i %%6 estgr pr | 6 am de thereof, wherein 10 each
: pPQHRd gD PEmH’ ﬁ&ependently H C 1-6 al kyl,
(CH2) MNRaRb, (CH2)nOR8, (CH2)nINH(CO R8, or
(CH2) nCO2R8, where each of Ra, Rb, ;,and B8 is
i ndependently Hor C 1-6 al kyl, or 8 R2 taken
together wth the carbon atom to \ they are
attached are a C 3-7 cycl oal kyl ; et ween 1 and

6; nis lor 2; Xis 0 or S .erei is at the 5 or -

6 position whed n is 1 whenei-y X is at 20 the 6

or 7 position er)(_n_l_s
HO

Ri Ra Ry n

Formula |
or a pharmaceutically acceptable salt, C 1.5 ester or C 1.5 amide thereof, wherein

each of Ry and R is independently H, C 1. alkyl, (CH2)mNRaRb, (CH2)mORs,
(CH2)mNH(CO)Rg, or (CH2)mCO2Rs, where each of R,, Ry, 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;

nis 1 or2;
Xis O or §; 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 15 alkyl, nitro,
NRgR10, NHCOR19, CONHR1¢; and COOR1g; and Rj is ortho or meta to X;

Rsis Hor —(C 1-5 aIkylene)R15, where Rys is H, C1_7 alkyl, [dI(C 1-2
alkyl)amino](C 1 alkylene), (C 1.3 alkoxyacyl)(C 1. alkylene), C 15 alkoxy, C 3.7

alkenyl, or C 3.5 alkynyl, wherein R4 has no more than 9 carbon atoms: R4 can
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R3 is H phenyl, C 1-3 al koxy, C 1-3 al kylthio, halo,
cyano, C 1-6 alkyl, nitro, NROR10, NHCOR10, CONHRI O

wapa4@OR1L0; and R3 is ortho or neta to X, 25PpEHUSZ034033088

or -(C 1-5 al kyl ene) RL5, where R15 is H, Cl-7 al kyl,
[di (C 1-2 al kyl )am no] (C_346_ al kyl ene), (C 1-3
al koxyacyl )(C 1-6 al kylene), C 1-6 al koxy, C 3.7
al kenyl, or C 3.8 al kynyl, wherein R4 has no nore than
alSo BRI pon -allie)Brie)RYs WREeIWRZA84 D3éyddalkyl, phenyi, phenyl-O-,
BT U203 0ag0dn = T r S %e Yeldalon, phonyl, pheny-0-
ph@ai-S-nora 5-6 membsred Belarenychy withdieiween 1 aned heteroatoms
ez S 6 nmenbered heterocyclyl wth between
s‘{%ggﬁg fﬁg{’g’o@tdgsﬂs selected fromN, O, and S; 5 Y is
NH, NH CH2, and O; each of R5 and R7 is, independently
se romH . C 1-6 al kyl, halo, cyano, nitro,
Y%%fpd@&% al koxy, C 1-4 al kylthi o, hydroxy,
phenyl, NR11R12 and 5-6 nenbered heterocyclyl wth
between | and 2 heteroatons selected 10 fromN, O,

eagoldRs 2 Ra isiadepenrdently selected oy yT 1sifdlnb, halgavano,
bl COR CEBDR (RS oy 1o d al ko (g
mﬁ?dpg)x%; P enl§/1l i\ %’Fz‘%&”’lga‘* @’kgmnén%@}fééy eyl R Ry

ame b meytiered Wetanodyetyhaith betsieen 2 dnet 2 hetaroatemsedetaxted
[ , 0,eand S; 15 in addition, either R5 and R6 or

fr&éﬂg’]n(lél’ﬁ?d%y be taken together to be a bival ent

noi ety, saturated or unsaturated, selected from

-SCHZ)S-, - (CH2) 4- and (CHL-2)pN(CHL- 2) q, ZOEiS
Relsselgeteq fram £ ge alideb@or exanou pitigy CORYe, COQR Bast 2
S o p I k- , each
ARIRL 1 By, ok LSRR R ifefblied, 178
hetetagyclybwitibetween ¢aoH 2dfetetoaterbe selaciatt wemriby®, andiS;
het erocarbyl noieties may be substituted with between
| and 3 substituents independently selected fromF,

irCaddiBon, ditheamsremd REbhRls, arkt Ry maybyeitamsi toddthéoto be a
2. A conpound of claiml1l, wherein

hoxy.
by inoRy . araied or FrsatyRtesh Selegtad from ~(CHzs-, ~(CHolr,
and (CH1.2)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 1.5 alkyl;
each of Ry, R2, Ri3 and Ry is independently H or C 15 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, 1, amino, methyl, ethyl, hydroxy, nitro, cyano, and methoxy.

2. A compound of claim 1, wherein one of R and R, is methyl! or ethyl.

3. A compound of claim 2, wherein each of Ry and Rz is methyl.
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w@eovpositd7 of claim 1, wherein Rl and R2 taken POUES$1963/033088

10.

11.

12.

13.

14.

15.

16.

17.

30 3. A conpound of claim2, wherein each of Rl and R2
is nmethyl. WD 2004/037777 PCT/ US2003/033088 -112 4. A

are cyclobutyl or cyclopentyl. 5 5. A conpound of
claim1l, wherein R3 is H_46_.A compound of claiml1,
wherein R3 is C 1-3 al koxy, C 1-3 al kylthi o, hal o,
cyano, C 1.6 alkyl, nitro, NRORLO, NHCORL10, CONHR1O;
or COOR10. 10 7. A conpound of claiml1, wherein R4 is

Hor C 2652 ékyl conﬁound of claim7, whe
RICGIaPQung} o '9%1awtz9rem Roga %R@&ﬁb@nmemer@ra.cwgbutyl or
&2@5 BbmyR4 is ethyl. 15 10. A conpound of claim 8,
erein R4 is H 11. A conmpound of claim1, wherein n
is 1. 20 12. A conpound of claim1, vvherelnn|32

e AL AV Rt

conpound of claim1l, wherein Xis S. 16. A conpound

f claiml, er nX|sO 30 17. A compaund of claim
QPRI OLaNb Lot BF IS8 saritkonty, Eoaikxjgyo, halo,

20844, 057 Bl PATHSITARL AHIBER o, CONHIR A or dorspound

cl'aim 17, 'wher'ei n C 1-4 al kyl," hal onet hoxy,
halorrethylthlo or di(C 1-3 alkyl)amno 19. A

ORI Pbe B T Ferol] 813 2. L saig. 1 uor omet hosy,

or onetf hoxy or onet
trlfluoronethylthlo t-butyl, |sopropyl or

%isc %w%%alf\ %O‘Q{V‘RA@?"O %éqw f cI |m3, wherei n R3

A compound of claim 8, wherein Ry is ethyl.
A compound of claim 8, wherein Ry is H.

A compound of claim 1, wherein n is 1.

A compound of claim 1, wherein n is 2.

A compound of claim 1, wherein Y is NH-CHo,.
A compound of claim 1, wherein Y is NH.

A compound of claim 1, wherein X is S.

A compound of claim 1, wherein X is O.

A compound of claim 1, wherein at least one of R5 and Ry is H.
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w@Rooghszi7m 20, wherein n is 2. 15 24. A conpouneCD1S2003/033088

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

21. A conpound of claim 20, wherein Xis S. 10 22. A
conpound of claim20, wherein nis 1. 23. A conpound

claim 20, wherein R4 is C 2-5 alkyl. 25. A conpound
of claim 24, wherein R4 Ls1ethyl. 26. A conpound of
claim 20, wherein R6 is trifl uoronethoxy,

di f1uoronmet hoxy, 20 trifluoromethyl,

Ardorhpunnaitdiaiht 117, avhdreibRyik C i-5 aliyi bylomethoxy,
dlneth am no. 27. A conmpound of claim1, wherein each
bﬂ'OFQFt%)‘lH‘KRzOHOE(Q nﬁ@lbﬂ)ﬂi@ﬁpl y H C1-6 alkyl,

(CH2) MNRaRb, or (CH2) nOR8, where each of Ra, Rb, and
R8 is independently Hor C 1-6 alkyl; 25 mis between
A wmbcﬁmd of Glginl1@wimrein Reslscbrlﬁbsor@mem«yemﬂqurﬁetaﬁxy,

e e R et T
PCT/ US2003/ 033088 - 114 R3 is H, phenyl C 1-3
al koxy, C 1-3 al kyl thio,

Rrenmpounchel ¢aim 3, WherRE %wslr{%t%t IFALJ X7 ah@ﬁ/ apdyy 5NH ¢

1-5 al kyl ene) R15, where R15 is H, Cl1 7 alkyl, [di(C
1-2 5 al kyl )anmi no] (C 1-6 al kyl ene), (C 1-3

& ¢omyaioyd P daim 80 avikgrenéjs SC 1-6 al koxy, or C 3-7
al kenyl, wherein R4 has no nore than 9 carbon atons;

R4 can al so be -(C 1-5 al kyl ene) R15 wherein R15 is C
A Coripelimnbksibim Rbpwérein wirehyl - O-, phenyl -S-, or a

5-6 nmenbered heterocyclyl wth between 1 and 2

het eroatons selected fromN, 0, and S; 10 Y is NH or

P!HS}#%' o Bf aEmREzoa\nﬁer% h$s 2ndependent |y sel ect ed
rom b C 1.6 al kyl, hal o, CORI1,

A compound of claim 20, wherein Ry is C 2.5 alkyl.
A compound of claim 24, wherein Ry is ethyl.

A compound of claim 20, wherein Rg is trifluoromethoxy, difluoromethoxy,

trifluoromethyl, trifluoromethyithio, t-butyl, isopropyl, or dimethylamino.

A compound of claim 1, wherein each of Ry and Rz is independently H, C 1.6
alkyl, (CH2)mNR4Rp, or (CH2)mORs, where each of Ra, Rp, and Rsis
independently H or C 15 alkyl;

m is between 1 and 6;
nis1or?2;

X is 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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COOR11, C 1-4 al koxy, C 1-4 al kylthi o, hydroxy, and

NRL11R12; 15 R6 is selected fromC 1-6 al kyl, hal o,
W@E2R18377CO0R13, C 1-4 al koxy, C 1-4 al kyl t hi opCPO8s2993/033088

NR13R14 and 5-6 nenbered heterocyclyl with between 1

and 2 heteroatons sel ectgqasfromN, 0, and S; 20 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

F&ghskyil phwmreurz.,aﬂaﬁdy of _stdleyltaln \haild) el parybwvl and
erocarg% rml eties may be substituted wth between
angd ﬁ?ﬁ&ﬂﬁ@er%@eﬁendent ly selected fromF,
25 d, amno, nethyl, ethyl, hydroxy, and nethoxy. 28.
A compound of claim 1, sel ected from

Rz ig B-qrr{&naalkyieneiRsr whetoRanis tth Sayretiedyld)Griei do] - 5, 6,
alkyflarhiH{C 1Y JiORABS (€3l FSdeiite A didiehef e 1 inBkffor ¢
3-29{|®ﬂﬂ/llmﬂftei‘@4h-l=& Had-rio inbtelthiapretaduyiiteny] ) ur ei do] i ndan

] @Ep%{gi%{l)%an }é)é%ylenel)% B{?\{a%n[? r#ép?é :3% cyg;%))aliglog/hgr?yzﬂn
ph§n3,(l ébi hghylfs omea lsyé FénhEned W\'é?éi&%))é'wl %fmlétw@@ﬁ ~15qu 5

ionic acid
heﬁ@émtyms@edacte@l frpnulﬁr neady; sul f anyl phenyl ) ur e| do] i nda
n-5- ylsul fanyl }propionic acid; 5 2-{2-[1-Ethyl
-3-(4-isopropyl phenyl) ureido] indan-5-ylsul fanyl}-2-
YrietN#y opNeiGHni ¢ 'aci d; 2- Met hyl
-2-{2-[1-pentyl -3-(4-trifluoronethoxyphenyl)ureido]ind
an-5-yl sul fanyl }- 2-net hyi propi oni ¢ aci d;

edcH 8f R aﬁem?nérmdewér@dernm&é%&éa frénﬂtihlZ"malkyl halo, CORy1,
ur ei do] i ndan-5-yl sul fa ny L hyl propi oni ¢
CRAPB11, C 1.4 alkoxy, C 1.4 alkylthlo ydroxy, and NR11 12;

2-Met hyl -2-{2-[1-(3-net hyl butyl)-3-(4-trifl uoronethoxy
phenyl ) urei do] i ndan-5- vyl sul fanyl}-2-net hyl propi oni c
Rads$ delected from C 1 alkyl, halo, COR43, COOR13, C 1.4 alkoxy, C 1.4

alkylthio, phenyl, NR13R14 and 5-6 membered heterocyclyl with between 1 and

2 heteroatoms selected from N, O, and S;

each of Rg and Ry is independently C 1.5 alkyl;
each of Ry1, R1z, R13 and Ry4 is independently H or C 4.5 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-Ethyi-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{2-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureidolindan-5-ylsulfanyi}-2-
methylpropionic acid;
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2-{2-[3-(4-1sopropyl phenyl ) -1-(3-net hyl butyl)ureido]in

dan-5-yl sul fanyl }-2- nethyi propionic acid; 15
WQ20008K772- { 2- [ 1- pent - 4- enyl - 3- (4-tri fl uor onmet POKRYR1VE3I§33088

[ )ureido]indan-5- ylsulfanyl}propionic acid;

2-{6-[1-Ethyl-3-(4-trifl ugygoet hoxyphenyl

) ur ei doj] - 3- net hoxy-5, 6, 7, 8- tetrahydron

apht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni ¢ aci d;

2{3-61- Eihﬁmwtnﬂgérémetmﬂéuufarncymhw}m@tmma%Bﬁ@kﬂi‘m?yr}fé

8
metH%’PF%%Fé‘ﬁ@pht hal en- 2-yl sul fanyl } - 2- net hyl pr opi oni ¢
@-Méi - - 5-
h){ 2- EZH Fentyl -3-(4 trllﬂfuoromet Isulfan hen I)>ure|do] d1<1a_n3§ch

'uoro thox
ylsulfgnyj}moglowc &id;
%—gﬁlgﬁgw- -@?Q@Rb}ﬁghgn% usrglldg Ig! ar} 5-y|sn?ftam//l£ Br opi oni ¢
meth;’ﬂp(obidsrﬁbbbidpronet hoxyphenyl ) ur ei do] - 3- br onp- 5, 6, 7, 8-
ra apht | sul fanyl }-2-nmethy r opi oni c
%gqghﬂy ZZH{ r[ts_[ %fc}]m%lu)éromethoxs)//pr%enyl)ureldo]lndgn -yisuifanyi}-
2- mefﬁy(pl}o‘t),bhfclégm onet hoxyphenyl ) ur ei do] - 3- net hyl -5, 6, 7, 8-

t ef r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyi pr opi oni c
%63-B- (%Dunethylamlnophenyl) 1-ethylureidojindan-5-ylsulfanyi}-2-

[-3-(4-trifluoronethoxyphenyl)ureido]-3-tr
metﬁ’f'#"%é’u %E%’Xy 5,6,7,8

2~Metlar,h52§{29[13@hhbﬁiy&iﬂrtﬁ)~3¥4dhﬂmdin}etrﬂjxlyplﬁé\w)@ﬁ*éiﬂb}iﬁdrﬁ 5-
30,29. A Qog‘gound of claim1l, selected fromWD

Y'SUQWEHW’?Y'P&?T?% 93/ 033088 - 116
2\@-(1#'50 rdp$tdnbnbxys- r%eftﬂllﬁdt ?dr@ﬂbﬁﬁ@émﬁ g}}sﬁ({:ﬁaggl[} g

phenyl ) ur ei do] i hdan-5- yl sul fanyl} propi
met@ylp@pﬁqmq acii net hyl ani nophenyl ) - 1- pent y! ur ei do] i ndan- 5

B M o P A PRI ARG R sy st nday P
ylsuiﬁarwl}prsmblﬁlamplc} propi onic acid; 2-Methyl

L i A BRI RGP 3 7
tetrah?tdl{dh*afpﬂatl?l’érvt syfsulfanyiT-RErh B@N RIBHiBNcHed:; any| phenyl) ur ei

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-ylsulfanyi}-2-methylpropionic acid; and

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

29. A compound of claim 1, selected from
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| o yl sul fanyl } propi onic acid;
2-{2-[3-(4-1sopropyl phenyl)-1-(3-pentyl)ureido]indan-5

WO giogabfranyl } - 2- met hyl propi oni ¢ aci d; PCT/US2003/033088

2-{2-[3-(4-terf-Butyl phenyl)-1-(3-pentyl)ureido]indan-
5-yl sul fanyl }-2- et hyi pr.gpgonic acid; 15

2-[ 2- (3-(Bi phenyl - 4-yi - 1- pent yl ur ei'do) i ndan-5-yl sul fan
yl]-2-nmethyl propionic acid; 2-{2-[3-(4-1

S Mwtiopnsd- {ﬁ"ﬁq}’éx)y’r-3 ((mnﬂnmmhoemmm@hymﬁaﬁyl'ﬁnwd&}ihaémt}

ylsuéar,\i]qu%og {a% ORI gu?;:/: d3 (4-trifluoronethoxyphenyl)ure

S P Pl oy AR B e RR AR RIRES Dlsufanyb- o o
methylpsqp:cml@amds- | o

S b T R o

acud)urel doj -3-fluoro-5, 6,7, 8-

doaht Isulfanl 2-met hyl pr opi oni c
é@\t %52- -propyl- 3-?4-tr|%lu)éromethoxe//phenyl)ureld |n%anp5-

ylsuga,{ﬁ}d,gp,gﬁ,egcme (4-trifluoronmet hoxyphenyl)ureido]-3-ch
6, 7,
%Me:ﬂwh?d%mamﬁylfi'a(detﬁmgogare@ﬂwlangfar}ylmwemt)h;eudqurmn@ ic

ylsug&?)g}p[rtiplgnﬁ a|01d3 (4-trifluoronmet hoxyphenyl)ureido] - 3-br
B{BIB(6Isdpdpylphenyl)-1-(3-pentyl)ureidojindan-5-yisulfanyl}-2-

met@gpr@,%h n% S'é}gpht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢

222{-@-(511teﬁtmyrpaeﬁf«)t1r(sfd l%ﬁh}?ﬁfd&hsfwédﬁéhg} 90] - 3- rre

etra hyd ron a yls ulfa
metwplppmﬁ@@lﬁyl p ropion ic acid; and WO 2004/ 037777

BRSPS ey freldq)ndan:¢-isuam A YIS U o
acidj do] i ndan-5- yl sul f anyl }prop| onic acid. 30. A compound
ect

Hlor G- PrlReinph e U T 3l ey Breid isamreerisHHamraro) - 5, 6.

methylSropionic acid;
tetrah drona ht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
Zahethyl-2-{2-[1- butyl -3- (4-tr|ﬂuoromethoxyphenyl)ureldo]mdan- -

Isuléar | uor onet hoxyphenyl ) urei do] -5, 6, 7, 8- tetr
A

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-ylsulfanyi}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyi}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
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yl sul fanyl } - 2- net hyl pr opi oni ¢ aci d;
2-{2-[1-Ethyl -3-(4-trifluoronethoxyphenyl )ureido] i

w0377yt sul fanyl }-2- i o nethyl propi oni ¢ aci dPCT/US2003/033088

2-{6-[1-Ethyl-3-(4-trifluoronmethoxyphenyl)ureido]-3-fl

uoro-5, 6,7, 8- -117 -

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢

acid; 2-{6-[1-Ethyl

23J1étﬂzlf-2 -(4- [1ummmﬂu@m%thwwhénvl)tﬁemﬂlhﬁbni’ﬁ- 6,7,8

t et r ahydr gnapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
ylsulg@]y&prquonlc aC|d

2-{2-[1-Ethyl -3-(4-trifluoromnethyl sul fanyl phenyl )ureid
o] i ndan- 5-yl sul fanyl }-2- net hyl propi onic acid; and
30. &- ddequundZ}f{CBaerﬂ setgsjed Goa-tri f 1 uor omret hoxyphenyl ) ur

SR b At .20 L A
tetraﬁ‘y{in%r{abhﬂiiatm z&lséjﬁahyl}-mmemgm;houymmyl ) ur ei do] i ndan

P dan b aamrns v AT F e o e Ber felery 7
ylsugérw %—?ﬁét?@/liﬂ%pl&ﬁc gehy! propi oni c aci d;

By(R-[3-Ethylt3-(4 truilupmmth@xwwéwvw)qnodmaamwawf@y'} -2-

I sul { n ropi oni c acid; and
metiyl Ié)_pfO?l %%%138/1 -3-(4-trifluoromet hoxyphenyl)ureido]-3-fl
@opd4 S thyl73-84-triflebrarhettiorytpEnyHateitn] B-fuierotd.6,7,8-
nyl }-2-met hyl _propi oni ¢ acjd 30 2004/ 037777
tetrW}%@%%éﬁ’Mﬁn%;’% @Iprﬂp'ﬁ\ﬂ/\gﬂ!f"g euti cal
fzoemg-%ﬂqwosl 4- ﬁrﬂmrdrﬁeﬂhaxgpm@uwwb]cﬁ -mtiajl,6,7,820, 27,
. . 0

r treating or inhibiting

tetrattydrqnaphitsien-gryisifapylrdrwrthyiorogiant adnet hod

Zrida h%fﬂ?ﬂ?a—?ﬂ‘ﬁ@roﬁ%@ét5’%8!{??@p""?‘%’?ﬁ"&%ﬁhad&*@ﬁﬁﬁ”'fa”y'} 2
methylpregsonic acidcangr i si ng a conmpound

2-Methyl-2-{2-[1 -propyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-

ylsulfanyl}propionic acid.

31. A compound of claim 1, selected from:

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

2-{2-[1 -Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-y|su|fany|}-2-
methylpropionic acid,;

2-Methyl-2-{2-[1 -propyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-
ylsulfanyl}propionic acid; and

2-{6-[1-Ethyl-3-(4-trifluoromethoxypheny!)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.
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of claiml1, 20, 27, 28 or 31. 34. A nethod of claim
33, wherein said Syndrone X is a conbination of 10

W@ 2004 7Dr nore conditions sel ected from i npaPCBEUS2003/033088

32.

33.

34.

35.

36.

37.

38.

gl ucose tol erance, hyperinsulinem a, hyperglycem a,
insulin resistance, and eafdy, internediate or late
Type Il diabetes (NIDDM), inpaired fasting glucose
tol erance, and conplications thereof; (b) Dyslipidema
15 ph&madetsitalycopipasitiony evmpriging eccompdurahof claid 1( 20, 27,
pertensi on. 35. A nethod of claim 33, wherein said
ndP.AfSIX is a combination of two or nore conditions
selected from(a). 20 36. A nethod of claim 33,
wherein said conpound is a first pharpaceutically .
Acmiethrmdfgetreatingner inhibitisigrthe preprassian @f Pyndreae X, said

conprises the st . Tl i fent a
Firhos SSmphaBo AV ERRiakB g MAREE kT pe ot RaERt 8T T
phbirMecagieally-efiedtiviesamourt of ia-ansinsition cgeprising aldopipbund
I owering 25 agent,_or a blood-pressure | owering agent.
97 clan fe 2 odl A8 ¥13-m 36, wherein said second agent is
selected frominsulin and PPAR al pha or PPAR gamra
nmodul ating agents. 30 38. A nethod of claim 36,

fAimethad ofalgim 33, wharpin saié SyBHroaiAs acembigation of

42l Bhebagie Soh BB S o il Pelc QPR ST rER,
39. hypematblirknib, hypergly8emiayfirsutin mesisadce randiearly,

B Feaats ot e I RSES (AR B gy tcose
bl opglraRés SHr@rmikationgthRessT . 5 40. A nethod for
treating obesity or an overwel ght condition, said

rte) Ryelipidasmipr i sing the step of adninistering to a
RA} bBaLinPoPARbPEGREH GahbXioRT ARFLT Ve

(d) Hypertension.

A method of claim 33, wherein said Syndrome X is a combination of two or

more conditions selected from (a).

A method of claim 33, wherein said compound is a first pharmaceutically
active agent, and wherein said method further comprises the step of
administering to the patient a jointly-effective amount of a second
pharmaceutically active agent that is an anti-diabetic agent, a lipid lowering

agent, or a blood-pressure lowering agent.

A method of claim 36, wherein said second agent is selected from insulin

and PPAR alpha or PPAR gamma modulating agents.

A method of claim 36, further comprising the step of administering a jointly-

effective amount of a third pharmaceutically active agent.
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15

anmount of a conposition conprising a conpound of
formula (I). io 41. A nethod of claim40, wherein said

woreiohosr777s a nmethod for treating dyslipi dem aP@mntis2003/033088

39.

40.

41.

42.

either obesity or an overweight condition. 42. A
nmet hod of claim 40, whereifigsaid nmethod is a nethod
for treating obesity and a condition selected from
Type Il diabetes, insulin resistance, 15
hyper gl ycem a, inpaired glucose tol erance, and

hﬁY Method” cl# clzlgi%nbg,' wherein said third pharmaceutically active agent is
selected from an anti-diabetic agent, a lipid lowering agent, and a blood-

pressure lowering agent.

A method for treating obesity or an overweight condition, said method
comprising the step of administering to a patient a pharmaceutically effective

amount of a composition comprising a compound of formula (1).

A method of claim 40, wherein said method is a method for treating

dyslipidemia and either obesity or an overweight condition.

A method of claim 40, wherein said method is a method for treating obesity
and a condition selected from Type || diabetes, insulin resistance,

hyperglycemia, impaired glucose tolerance, and hyperinsulinemia.



