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WD 2004/ 037779 PCT/ US2003/ 033371 SUBSTI TUTED
TETRALI NS AND | NDANES AND THEI R USE Cr oss- Ref er ences
wo o00ReBEr®ed Applications This application i s apCT/US2003/033371
non- provi si onal patent application of U S. provisional
5 patent application No. 60/420,026 filed on Cctober
21, 2002 and U.S. provisional- patent application No.
60/ 495, 78&sirt Rere8NrAealSs L 12B0%ksemid kheth ysMETHODS
OF USI NG SUBSTI TUTED TETRALI NS AND | NDANES". Fiel d of
the I nvention 10 The invention features substituted
tetralin and indane derivatives, conpositions
cont ai ning them and nethods of using them Background
A nmenber of tﬁ:dsosrmReie;ﬁenqesﬂarﬁetatedd%nnlloatlQnSnr oup of

I .
& a0l blalcls Lot ABTRIChR bRl 351R6on PSS mrpyanal
paﬂephar)plioatian Nec 684120)0 26rfders on iQuttower 2‘1a<2002 andduiBapravisional

aen [ t cid .neta i ns,
oS0 SnP R pilsoP sl i bn ATBLRO T A eHtHe R fHoDs
OFrUSING ISUBSTITUTEUEEERALING WND AUDAKERPAR al pha
i ncl ude enzynes involved in the beta-oxidation of
fatty 20 acids, the liver fatty acid transport
protein, and apo Al, nmponent of high
density |i poprotei ns %Me, high affinity
PPART g jriventigofaadures suhﬁrteiasleteinalpaamd:mblaneydeavaw/es

ofpaRlet cantehibihBr 400 GO AES A R St on of

circulating triglycerides may nediate the observed
decrease, or inprovenent, in insulin resistance in
insulin 25 resistant or PBGSERUNd animal's when treated

WthA%?&%é’&ﬁﬁeﬁG%bnsFe%e B Eimily, "L % liGgah RaEBlted
P W t []E Il% novvn

obesity nodels Is associa
trmscrrph@@fam@nsﬁhemerhyp@neumoldenrat@r-acftuvateait rese[aboe alpbaPPAR

oA BB o B P Bty s

métaﬁwsmsancbmsaltmaftmcl erosis include fibrates such as

E ggréb’?‘%ﬂf’@ E{;’g g%ﬁ%d %@%Wnﬁﬂwpdw eThegenes
reQVRRtEd by NEED B@h@mcl@@é @ﬁiﬁﬁé’é fvoRBE it iR Bdthlh@ oAt fatty

ur ei dofl brat es such
acids, the liver fatty acid transport proteln and apo A1, an important component

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

Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates such as GW
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and GW 9820 (d axoSm thKline). Known PPAR al pha/ gamma
waleak/03goni sts useful as insulin sensitizers iPCI/US®03/033371

ragagl i tazar (Novo Nordisk), tesaglitazar

(AstraZeneca), and GW 409544 (d axoSm t hKline/Li gand

Phar maceuti cal s). WO 2004/ 037779 PCT/ US2003/ 033371

-3- Summary The invention features corrpounds of

768, Rbore, end A 970l arastaiiein K@i, PAR iphatgamma
d@@'dgon@téu@f@ﬁé@?ns@l‘in &rht&e?éﬂn@%db"%{;§%ftazar](&o‘0'8 NRHRK),

each of R1L and R2 is independentl
t%wﬂymmé\ﬁb’aze@@)anw GWW@@MhKMe/LIQand

=) 95'@ where each of Ra, Rb, and R8 is

I ndependen 'y Hor C1-6 alkyl, or RlL and R2 taken
together with the carbon 15 atomto which they are
attached are a C 3.7 cycloalkyl; mis between |I and
6; nis 1 or 2; 20 Xis O or S; wherein Xis at the 5
or 6 position when nis 1; and wherein Xis at the 6
or 7 position when nis 2; R3is H phenyl, C1-3

al koxy, C 1-3 al kylthio, halo, cyano, C 1-6 al kyl,
nitro, NROR10, NHCOR10, CONHR10; and COOR10; and R3
is ortho or neta to X;



25 R4 is Hor -(C 1-5 al kyl ene) Rl5, where R15 is H,
CL 7 alkyl, [di(C 1-2 alkyl)amno](C 1-6 al kyl ene),

w@ 01037729 koxyacyl ) (C 1.6 al kyl ene), C 1-6 al kexXypS1803/033371
3.7 WD 2004/ 037779 PCT/ US2003/ 033371 -4 alkenyl, or C
3-8 al kynyl, wherein R4 has no nore than 9 carbon
atoms; R4 can also be -(CE5 al kyl ene) RL5 wherein
R15 is C 3.6 cycloal kyl, phenyl, phenyl-0O,

S’prp]en | -S-, or a 5-6 nenbered heterocyclyl with between

—4—51%!2 heteroatons selected fromN, O, and S; 5 Y is
NH, NH CH2, or 0; each of R5 and R7 is independently
selected fromH C 1-6 al kyl, hal o, nitro,

Corthhe ippeption fe@tttr_e&cgmp@wds of formulg) ( i);hadwO hydr oxy,
phenyl, NR11R12 10 and 5-6 nenbered heterocyclyl wth
between 1 and 2 heteroatons sel ected frgmN, 0, and
S; R6 is selected fromC 1-6 al kyl, N ,6cyano,
nitro, COR13, COOR13, C 1-4 al koxy, -4 al kyl t hi o,
hydr oxy, phenyl, NR13R14 and 5-6 nem
het erocycl yl vvlth between 1 and @ het
fromN, 0, and § in ad
6 and R7 may bellt ak ﬁ log be a bivalent
noi ety, satuete :, 3 ed sel ected from

-(OHR) 3-, - (CHRA- R, andr( G pﬁecm 2)q, 20 pis
5 02andq|513 where?ﬁesum(p+q)|satleast2
each of RO and R10.is mdependently C 1-6 al kyl; each
of R11, R12, R13 and R14 | pendently H or C 1-6
al kyl; 25 V\herel n each o??? @bove hydr ocar byl and
het er ocar byl npieties nmay be substituted with between
| a i ] t t fro
a rtgré?’ pﬁﬂng%%%ﬁghé?gﬁ?ggg%%ﬂ 'C%;i’ %Efé? o“?cb amude thereof,

Uroxy,  ni

dat ons sel ect ed
r R5 and R6 or R

10 cyangheraind nmet hoxy.

each of Ry and Ry is independently H, C 1.5 alkyl, (CH2)mNRaRp, (CH2)mORs,
(CH2)mNH(CO)Rs, or (CH2)mCO2Rs, where each of Rj, Ry, and Rgis
independently H or C 15 alkyl, or Ry and R, taken together with the carbon

15 atom to which they are attached are a C 3.7 cycloalkyl;
m is between 1 and 6;

nis 1 or2;
20 Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X‘is at
the 6 or 7 position when n is 2;

Rs is H, phenyl, C 13 alkoxy, C 1.3 alkylthio, halo, cyano, C 1.5 alkyl, nitro,
NRgR10, NHCOR19, CONHR{o; and COOR1g; and Rj3 is ortho or meta to X;

25
R4 is H or -(C 1.5 alkylene)R1s, where Rq5 is H, Cq.7alkyl, [di(C 1.2
alkyl)amino](C 1.5 alkylene), (C 1.3 alkoxyacyl)(C 1. alkylene), C 15 alkoxy, C 3.7
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30 WD 2004/ 037779 PCT/ US2003/033371 -5 The invention
al so features conpositions that include one or nore

weovposritds of formula (1) and a pharnmaceuti cal PCHDS1003/033371

or excipient. These conpositions and the nethods bel ow
may further include additional 5 pharmaceutically
active agents, such as |ipid-1owering agents or

bl ood- pressure | owering agents, or both. Another

aspect of.the invention Lncludes methods of usi t
HEEh L L hyBlntbedh Rohas Spimaeaian S rpan aloms:; 1 can
rédpels(d ¢ alIR?l@M@R& Rrerdin AL 190 5.6 Vyclb8IkyN bh@hﬂl PBerfyO-,
progressi on of, a disease nediateg by PPAR al pha.

Bhehptas ob@ S-pgnberseatergryedavith ketwess 1 W@F gd\eteroatoms
AR dt 'ﬁigﬁg’,@ angh@gheroscl erosis. Dyslipidena

i ncludes hypertriglyceridenia, hyperchol esterol emn a,

m xed hyperlipidem a, and hypo-HDL-chol esterol em a.

Ror aup| dysli pidem a may be one or nore of the
RAEEY:H ﬁE';Eﬁaw*ﬁbL (< 35 or 40 my/dl), high
triglycerides 15 (> 200 ng/dl), and high LDL (> 150
ng/ dl ). Additional features and advantages of t

h
SR8 IR IRs NGl 1 s iRaepradapibaslaeted fiogit he-aRkYi halg, oyano,
3?6 USORIN CEBRIPICES, afdsty CEal, Mk |09Wy%r?§%,%¢]e3§/l, NR11R12

Description The nvention features the
dinsidi-6 seeimheresi heteedydfl widhr betweefl 1) an@ @ heteroatonagheslected

iﬁﬁ@(}b}s‘%t%on, conposi tions containing them and

ds™ sing them According to one aspect of the

i.nvention, a nethod of treatnent nay be associ ated
decr ease t he extent,

with inpro rrens(%(.., zﬁé‘in
i 35eRod fromds e @KV IMA YA oM iR GRS SOORGH R y
?az»&sa@i, @t&;ﬂ%m@@@&ggxy%ﬁ%%w,n@mgb&gram 6% meHtréd as.

r éxanpl e, N agoni sts. Therapy that Is
deterocyelWavith lbetwgendnand 2 bsteroatomshealegted from Mad:, and S;
wei ght neutral, is desirable. A decrease in the degree

of weight gain or edema, or an actual weight | oss,
deaddidibh yeithep Ry\aesl Ry er Rlgl andoR} heaytbeakh ogathler to be a

nfort.
Cb(i)vakgrrnt moiety, saturated or unsaturated, selected from —(CHgz)s—, -(CHz)s-,
and (CH‘]_Z)pN(CH']..Q)q,

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

each of Rg and Ry is independently C 1 alkyl;
each of Rq1, Rq2, R13 and R4 is independently H or C 1.5 alkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may be
substituted with between 1 and 3 substituents independently selected from F,

Cl, Br, |, amino, methyl, ethyl, hydroxy, nitro, cyano, and methoxy.
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According to another aspect of the invention, a nethod

of treatnent may 30 be a treatnent for both
waelymiiopizdem a and a form of insulin resistancePCT/US2003/033371

i npai red glucose tol erance, hyperinsulinema, or Type

11 di abetes (early, internediate, or WO 2004/ 037779

PCT/ US2003/ 033371 -6 | ate stage), by adninistering

one or nore of the di scl osed conpounds, optionally

one or . nore |t|onal eytically-active

hgenTHE NP 4120 FEati e o MRy R Jast o Bl Chenee
cathpéids] dFiSkeRtIA (1) EME lal pHAeEcautidae 'céiﬁ'%? or excipient.

hypertriglyceridem a, hyperchol esterol em a, m xed

hyperlipi dem a, and hypo 5 HDL-chol esterol em a. For

exa . ops

f ol I oW ngmdSHH%EIQP g t@g%ﬂ%ﬁ %&%@&@gg ﬁjorﬁ{eg%gu?r%?% itional
pHfasmageniizdlly adctighagents géuaheas lid-ldwerk@Oagantslb) bloadepressure
l hi 8h LDL t(s> 165 ng/dl). Preferred conmpounds of the
OWRUBAAIEASaPe ‘%Bt ent PPAR al pha agoni sts provi ding

effects such as elevated serumlevels of high density
Iipg‘frote| ns ( nproved | evels of 10 internedi ate

dendhgiher, ?ﬁﬂ?ﬁb@fé}\ﬁéﬂ‘(ﬂmw inclydps REods &f yginodhe disclgsed

o AE R S PO S P boung. o
in@ibdingghé peogressien aﬂMsawmsdfadned byaPﬂ’lﬂcR/al@bal &ixamples of

| t to preyent or .| b t re sion ,of
PERR e BAEY Seadhs inllide ysniRErhl 836 SH-Sot00sis
DyﬁlplddﬁrﬁéQﬁ@u@sdﬁﬁdeﬁﬁ@ly@eﬂ@emra\/\/ﬁypér@h(@l@te@cﬁlemla mixed
trlgl cerides and LDL, to raise levels of 15 HDL, and

hynerlf iy aﬂ@hye%!%Pweﬁterqlemlaex%wpwmmﬁtwﬁhpndﬁmla may
|1
SEHEGTEr8 o e BRIARG, oty HEACE! 20 8095701 Yok Bidfoones

(* Eéalmgs!dlt) artdhlgbﬂ_BLd(y’sﬁqungéjﬁ a and a PPAR-al pha

s iAo PR oA Bl o LiSnypREN lh become apparent

frdrvipies desilbd arselagionyexdntplesirind gairt balowof a singl e
20 PPAR al pha agoni st. An?tlher obj.ect of the invention

i s a PPAR-al pha sel ect i Y&l M is useful for
(2) fHERVEMD f@é&\f@é‘% 5!'& d%*H fidd ga%érléﬁ] formula (|
progr essi on (;] ysl nn%cISu ema an PPAR 2" th ormula (1)
lnﬁwabo‘eejsdmmarsee(sm leompogitiobe tcestaining them, and methods of
s nce, inpaired glucose tolerance, or
usﬁr)?/%g]rl isulinema); (b) inproving (e.qg.,
According to one aspect of the invention, a method of treatment may be

associated with improvements (e.g., decrease) in the extent, duration, or degree
of edema or weight gain normally associated with other existing therapies, such
as, for example, PPAR gamma agonists. Therapy that is associated with weight
loss, or that is at least weight neutral, is desirable. A decrease in the degree of
weight gain or edema, or an actual weight loss, generally improves overall
patient health and comfort.

According to another aspect of the invention, a method of {reatment may
be a treatment for both dyslipidemia and a form of insulin resistance, impaired

glucose tolerance, hyperinsulinemia, or Type Il diabetes (early, intermediate, or
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25 |l owering) serum glucose; (c) inproving glucose
tol erance; (d) inproving serum insulin levels; (e)
WO proyi7mg i nsulin sensitivity; (f) inproving ¥€r/ys2003/033371
| owering) serum triglyceride levels; (g) |owering LDL
| evel s; (h) raising HDL | evels; (i) lowering total
chol esterol levels; or (j) “&1y conbination of the
above. 30 The invention is further described bel ow. WO

0Q4/ Q37779 PCT/ US2003/ 033371 T Th .
Tt aRk P SERVHECHPE CRBT BRI i s SaSeg COmeRH e aptionally
with6 8!8 aidke bbdlﬁonéilgﬁ@hﬂééélﬁlcaﬁ){ -ablive/hgerits.c DigliRSic patients

optionally substituted straigh chaln and branch ed
may alseaveesefiegieqof dyslipidesnia. Hxslipigemia i

L oS B BT B
Hitetchylestavplginia. pEnt y*amplsbpymwe,mm ena)plambyé or nmcwqf the

Al k | A0 i nel.ud .
follgRhgitand Fol s 3 i &l inguhy  SRpbfttiyemen), nign
tngw@éwt(ys 20@ Aty @1y, draayly ILDL (>M509rﬁyldl) |F’}@l‘é#ﬂ=ﬁﬁcompounds

ptionally substituted straight chain and branched
ofﬁw Hyenfiobare ReierHPBARl a%aeommswrgwdmsaﬁﬁec&ﬁ@ch as

RS MBS0, i DB O 98 o
in@rngdipte d@sityd'popq@éems (I00y), andriewey iserumy Igvelseft triglyeeydes,
ol gy Biporo AT b0l BleBueny Tt e FuBicios
(FﬁAl)leach bt‘f@d@ %ddﬁﬁht@b@otﬁ@t@d&armca@r health to prevent or
enten-4-y are grouped as al kynyl s herein.

mf/slplzéfawqgﬁ%q%%f qiperosaleresiy Pr caPgaRiRItary giRgage (CAP)- Itis
tha@%r@@esfrgzsl@&o fl’é\ﬁer‘ 18G4 %?ng‘l;)’&ehtléé‘ ahB¢ DLNYSPis® léve%oof

kynyl ™ 1ncludes optiona substituted straig
Hlahaarn:l terldwbr totalrobiglestsral, wam@mpw asithiafthe aaraat&iems afi th

oot G B aRoSE R h o B s s, and pentynyls.

Hy drxesaolbiest ofrtadirs@htioh &va Rttilodrokirettment fatddth dyslipidiania
ana}jp.e(\]I Pkgig%hg%]gaate%udﬁgeaa}sse (%ugﬁgé %lnabgtes insulin resistance,
impaired glucose tolerance, or hyperinsulinemia) by the administration of a single
PPAR alpha agonist.

Another object of the invention is a PPAR-alpha selective agonist that is
useful for (a) treating, preventing, or inhibiting the progression of both
dyslipidemia and a PPAR-alpha mediated disease (such as diabetes, insulin
resistance, impaired glucose tolerance, or hyperinsulinemia); (b) improving (e.g.,
lowering) serum glucose; (c) improving glucose tolerance; (d) improving serum
insulin levels; (e) improving insulin sensitivity; (f) improving (e.g., lowering) serum
triglyceride levels; (g) lowering LDL levels; (h) raising HDL levels; (i) lowering

total cholesterol levels; or (j) any combination of the above.

The invention is further described below.
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25 ynyl, are grouped as al kynyls herein. Al kynyl does
not include cycl oal kynyl. "Al koxy" includes an
W@piososErY y substituted straight chain or branedEts2003/033371
al kyl group with a term nal oxygen l|inking the alkyl
group to the rest of the nolecule. Al koxy includes
nmet hoxy, ethoxy, propoxy, |§opropoxy butoxy
t - but oxy, pentoxy 30 and so on. "Am noal kyl "
'fhloalkyl , and "sul fonyl al kyl" are analogous to
®B§, WO 2004/ 037779 PCT/ US2003/ 033371 -8 repl acing
the term nal oxygen atom of al koxy with, respectively,
NH (or NR), S, and SC2. Fbteroalﬁy i ncl udes al koxy,
ani @slfawvymg Hewas Ria defiprd keJowrand by {heir ysrae fsgughout this
m§g§gl napht hyl , bi phenylyl, tetrahydronaphthyl,
nyI 5 and so on, any of which may be optionally
substi t ut ed. Aryl also includes arylal kyl groups such

R0 UG AR IO e Bl S ™
y@rde%n&ﬁfse\mtw afrleasyérid Bydrag&pdrhéved t@@forrﬁ%i @dmgﬁmpmww
be bicyclic, bridge, and/or fused.

gl
grevRs ingideimetbyk REW! Brepvirisapiopyl, by, ps%ehutw t pufalr !

mERTRGRinert BEBERLY, spOpeHBTRH, Aot S8y on. Alky

in¢|n@lw1tyyc,lodﬂqrhmu@c@z@dﬂgro@é%dﬁu@ﬂ@@ppenmmq/CycIohexyl.
benzof uranyl, isoquinolinyl, and so on.
"Heterocyclyl" includes optionally substituted

ar 0ﬂﬂﬂ(bﬁylamélumafpﬁﬁﬁélhﬁsubkﬁtmé@ Qﬁsalbﬁt\/dzﬁwn @At beandteds
and at |east one hetergatom (0 or heteroatom

hyRrcaron wdicalscas abexgw 'WD@@GQSHOEI% éafhngcaeram geyble bond
|
(BA20RArSR BBy Y B}y BRYSSLerays, 2

|sd)mopetg,lh @ bmdﬂwiwaylmrhutslu@tyldwtgremmyl])utedienyls pentenyls,

or t h S
heard s Rl tang, Ko, T abarBon EXEes kMo & tiluor doube
bdki;ﬁtb%rndwgb)doghg%m ém%mafeﬁ@nyl é’rdgmgpa(g @tﬁmlkwiyls herein.
et ween an rmn al ons e e
Alkery! qulﬂeér%los‘#@na? ﬁ'étaéwddéﬁfm%ésrg%ﬂ Eﬁ) f%mﬂ?ée m%ded
witld Y Bl es@y y between 1 and 3, or between | and 2. A

eterocycl may be saturated, unsaturated, aromatic
(e.qg., heteroaryl) nonaromatic, or fused. 25

Het e byl 0. i.ngl . . ' l,d
fin gé‘ﬁ( ﬁ}‘j ﬁ1 g@egﬁgglgﬁale&fbsfﬂﬁﬁgg strggﬁt Cheﬁﬁ @h8'Brénched
hydrocarbon radicals as above with at least one carbon-carbon triple bond (sp).
Alkynyls include ethynyl, propynyls, butynyls, and pentynyls. Hydrocarbon

radicals having a mixture of double bonds and triple bonds, such as 2-penten-4-

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

“Alkoxy” includes an optionally substituted straight chain or branched alkyl
group with a terminal oxygen linking the alkyl group to the rest of the molecule.
Alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy

and so on. “Aminoalkyl”, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy,
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optionally condensed with an optionally substituted
carbocyclic or heterocyclic five- or six-nenbered

w@e@amsi7eo ri ng. For exanple, "heteroaryl" incledEESmn3/033371

optional 'y substituted six-nenbered heteroaromatic
ring containing 1, 2 or 3 nitrogen atonms condensed
with an optionally substituted five- or six-nmenbered
30 carbocyclic or heterocyclic aromatic ring. Said
het er lic five- or, siX- aronptic
roB e OB ITr HEe At olRoxy MG rESnBrpe bl VA TEAR) S
amggowe%aaw iREILE6S KRy, Liaddlkyt %léémg HRY s6 QAL ai n

1, 2 or nltrogen atoms where it is a six-nmenbered
ring, or or 3 heteroatons sel ected from oxygen,

i tra fi
Exarrp s'"§@9ﬁ§ PheHi, KAGHfu:; biohSnfi |y RIRBARR b8y
artché@oly,| gnypyfrvainigh may bes opiiorad Buhstwtedp)ﬁrrymmd) ;ncludes
arle;@l%gél%lt%lsﬁyggr aﬁ%'n%br SOt E)Ir/laér?clj b@q*lé@?ﬁ%& includes a
rindél@téraicataining @hrtqmbmauy smtméd slmémbéfed Garﬁééydmt'
qui ngl yl, furazanyl, pyrrolidinyl, pyrrol

afPﬁ’t%!?é'PEdﬁ@i?ISyS‘iem meydle lPK}YC“C ‘Wi‘g&z @D%Hfrﬁ%ed 'The system
d

mEYTRARIC i Bl B ABHiaopbREI Al compblehy Sflarfdl

Exsnples of/uhg systadisdatlsde indengk peotgtdml,i h9+d|hytibonaphthyl

RN 1 BNC TN

arrrpg@b@l inyl. Exanples illustrating heteroaryl are
thi enyl, furanyl, pyrrolyl, imdazolyl, oxazolyl,
t hi azol yl, benzot hi enyl, benzofuranyl, benzi m dazolyl,

beanppépeq-g n%llyl” intRidBS %Hél@%‘?llb)é{ltutedb‘gﬁdm HeSArRS SoridRofatic

car bonyl ety attac ed t t her rogen atom
rings. kavjng earbon @jomgrod @) least one aatemcpmtoon@ IS N) or heteroatom

U iLu r heteroc [ .
m3 AP led4 0, CORK. saFin BRifinge DRldbs siferwid BHER 51,

heiélfbcyﬂm,adﬁ:@ﬂmalyﬂ%fveraawl&néd ¢nn@chifg ithb @edreas ofthe molecule
wth one or nore halo

Lt%?afsa' CAT0 A P SR o -micerelbl, oF hretsib gyretsroatom,
sth' dd NQieTRivhYY 1 JpyRazolyl. Preferably a monocyclic heterocyclyl has
between 5 and 7 ring atoms, or between 5 and 6 ring atoms; there may be
between 1 and 5 heteroatoms or heteroatom moieties in the ring, and preferably
between 1 and 3, or between 1 and 2. A heterocyclyl may be saturated,

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

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

membered aromatic ring condensed with the said five- or six-membered aromatic
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di f 1 uor omet hoxy, or fluoronethylthio. 25 "Al kanediyl"

or "al kyl ene" represents straight or branched chain
wWopHosErd y substituted bival ent al kane radi cBBUS20031033371

as, for exanple, nethylene, ethylene propylene

butyl ene, pentyl ene or hexyl ene. 30 "Al kenediyl"

represents, anal ogous to thé-above, straight or

branched chain optionally substituted bival ent al kene

radi cal s, su for ex WD 2004/037779
ETPUSSTS 66397 Nas A GRS IR SR HErABRered fing, or 1,2
oERERBEIEME selediaX RO cﬁ@?en | Altr6 g ah@ AL GG \ﬁher%hﬁs a five-

carbon atom | i nkl ng a nitrogen preferably should not
mp@bgreshiing.at ed. "Aroyl" refers to a carbonyl noiety

at t 4

het er oar y{e@o?ﬂet’e%d\}@ﬁ |h¥lu88%5£%§lh@tgr®aérﬂ Ry I‘t he
isoledrizofuranylspyrayi, dadaz:aiplopgrazblyl mhlazulb/ansoxbeolgibpyndw

henyl car bon ned herein

PR BV BRI SR G, RO seincioha, a0’ eRizahawriny,

anﬁMylf ﬂfrﬁiami/l Qﬂln*oﬂﬂﬁa'yl YyEoRH, i ifndbedidinyl ! |Fh|aazol|5|yl' to
7-, or a 5- nmenber ed ring car bocyclic or

mﬁemlﬂwydqyrezqhnwgplnﬁﬁﬂwhmpera}m&yn@@l tandanegphotioyl. For

o R e BB o 1SR RSRAEN 118,05 rREDRAI,
plﬁenamn(yu Iparrohxkawpbmyhfcyslmhbxylmmge thiemyhand aldrepseferably,

next @,Kg g . "Pharmaceutically acceptable salts,

p'@‘iﬁrfdé/ rmok es" include 15 carboxylate salts,

amno acid addition salts, esters, and anmi des whi ch

are within a reasonable benefit/risk rati

pharEr?ﬁ’@bQ'%I”é'ﬁtrﬁtjﬂgelﬁ‘?fétqqu@r@HHe@ﬂ1 ftuaaﬂlsé, nwfolylcmd@@dyi
ok%f'ZBR/I ez oIS Eeﬁietﬁfengﬁbbﬁ%fﬁr %H%JHH ?é(ﬁfdxtahlyl,
erglic ese S S,

tation, respo
b&f@bﬁnazolyind am des nmay be, for exarrpl e, C 1.8 al kyl, C
3-8 «cycloal kyl, aryl, C 2-10 heteroaryl, or C 2_10
non-aromati c heterocyclic salts, esters, 20 and

am dasyl” Efbissto & d&@boﬁﬂkﬂ@iety«’mﬁcﬁéd @cB éltlaér&a Rdrégen atom (i.e.,
referable than am des on the t

mwb&@?vai 87 ©AbeRYANAY sbeityied @&% AT tal!fenvlma"bfor
hé‘té’ifoﬂ}:‘cl:l (1). Representative salts include
hydrobroni de, hydrochl oride, sulfate, bisulfate,

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

difluoromethoxy, or fluoromethylthio.

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

propylene, butylene, pentylene or hexylene.

‘Alkenediyl” represents, analogous to the above, straight or branched

chain optionally substituted bivalent alkene radicals such as, for example,
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nitrate, acetate, oxalate, valerate, ol eate,
pal mtate, stearate, |aurate, borate, benzoate,
wo 2ouasE79 phosphate, tosylate, citrate, nal eatBCT/US2003/033371
fumarate, succinate, 25 tartrate, naphthyl ate,
nmesyl ate, gl ucoheptonate, | actiobionate, and
| auryl sul fonate. These may-i'%clude al kali netal and
al kali earth cations such as sodium potassium

Pa R SAERHBHT A G T R BRI T T3 giear, the

cdrebh aferh Mnkingramiffogéh pref@iably sHoulenot bd aRstitated.ne,
and et hyl am ne. See exarrple S.M Berge, et al., 30

“Phar naceutical Salts, . Pharm Sci., 1977, 66:1-19
whi G r.QQar :
hopr ALy 1o Vég%h%?ﬁ%%“ﬁ &Y RB¥nEE 1A TBEfonally substited

aryher Wfie2@0yl /gdGHY, Weh dPeIf/ 08200 i8R@ryl havé the desmitiomanprovided

i ncl yde se derived om a ia, primary C 1.6

et I oA GE" oY IE BhGARARC 1. B al kyl) i nes.
SegN@éfinedaiarars twa eddickls Etogétheﬁwﬂ‘ﬁ mfhxea@%(s) to which they are
het erocyclic or het er oar onat i ¢

AHEESHEH VA 976 T QBN SUPRIRYISE O 2o.cr I OB B y

tH P t {10 r
meﬁ]tbges gﬂgaeg'%g% }lla@:ng r%%b%ér?rﬁoﬁl:g %W%&@%&ye sga?lljr%erdy
ursaturated maromatl(:csﬂcizrnag&mlaym ase@efineﬂachoysémhﬂ Summary of
th Rar ceut| tab e esters, of th th
BIRYARER Eocligh. BaRi cRampicsiiRifn Kot SR Bz ] the
nepliesytidC 1. 6 ) al kyI esters Preferred esters | ncl ude

nmet hyl and ethyl esters. 10 "Patient" or "subject”
i ncl udes manmal s such as humans and ani mals (dogs,

cat S‘Phaﬁﬁéé‘éutlcﬁw SccdRRE baits, Bshts, AfNaMHERP iRiida@t es)

in need 0 servatlon experlnent treat nent or
cq@b@%@t&m@ﬁm amioranid additiomisalts, testers sl amidesdikicagee within

a fidhbbSber S ol posiac ok My oBeeitioe e bl Erar,
cdritactsyitcthbitedues of patietitd withsut undaespdeityl, iirgicht@nponaltergis
roduct which results frgom conbi na Ionﬁ<fong

wel | as_an
re?H%n%epe-Eh‘f%/ee lisngpiet: @ @mides mavdife (9% $ANRIFvu e S
cycldMRGRRAYL 'CC{J‘JO'hBét@rBEl%/Wdr‘(?z %Wéronpeﬁlc r%ftér%ﬁyél‘é%alts esters,

anpunt™ neans that anount active COﬂpOUﬂ

arpmammﬂﬁaltsafrea@@ms andesters aiet @Otm@re&r@bl@ghealamdes on
R h AR oo O ETRRNSE B8 0E SYIEBr ATbMRIaT,

researc
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,

nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, and
laurylsulfonate. These may include alkali metal and alkali earth cations such as
sodium, potassium, calcium, and magnesium, as well as non-toxic ammonium,
quaternary ammonium, and amine cations such as tetframethyl ammonium,
methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19 which is incorporated

herein by reference. Representative pharmaceutically acceptable amides of the
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veterinarian, medical doctor or other clinician, which

i ncludes alleviation of the synptons of the condition
we@eoodiosorder bei ng treated. 25 Concerni ng t he REF/US2083/033371

radicals in this disclosure and in the clainms, three

general remarks are made. The first remark concerns

val ency. As with all hydrothrbon radicals, whether

saturated, unsaturated or aronatic, and whet her or

not, cycl stra hai n, br anche a al so
iR TeySaidredlor pe FRLBpETI. TR & o5 AU rines and
sebaﬁldéwldn (0Gl;uAeP HmiRes.| BetsklidrpahfinésinefudeRior Bymenaed

nonoval ent, 3o bivalent, and nultival ent radicals as
heteraryalicar ejeroneoraalin ling mefetien sopiaining at ipast ore Attegen

at% aar oc(gkﬂ) ‘I)? béﬂ@éﬁnthgnﬁﬁﬁﬁgggﬁpﬁ%tk?%&ngl ¥R dYmides

ar@delUS2 6081 &38®nia, G 12allyl drivaesty ammehwmocg €0 1atabikp)amines.

RSB AR i RSB 080 e B0 Vi
f
B At i e
t

inglgde mathyland e} 'fol ecul e. 5 Second, radicals or
structure fragnents as defined herein are understood
to include substituted radicals or structure
f r agRetierst” oHistibferdribgildes maimrdals such @sdivemng antl asihwls

cont ai.ni.ng_ carbon rogen, such as al kenyl ,
Qi SR e e e R
ob%@mbhcemerwﬁ@ﬁt tﬂéﬁh@h} or pﬁ‘ev‘éﬁhdm iHcarheetion aspang relgvant
di valent (or multi-valent) radicals, such as al kyl ene,

diggasersy| conditiony hargigrably, thematiget Qsrubjgot & 3 8HMARM s

i ncl ude nonoval ent and ‘divalent (or nulti- valent)

radi cal s containing carbon, optionally hydrogen, and

at |“Eastposition” neluslesat ;mwﬂu@mmmr@ng)ﬂwermmif@blémredients in

thﬁ§%§$|ﬁ8€ fr})huntsh gl%ﬂ EP%%X' pé?@éj(%f lmﬂu%m%egﬁ’tls( ?l)éwgé%bmatlons of

thdIst&ﬂé@mgTr@dlehtedh@WafbMed drpoand. so on. Usi ng
as an exanple, "alkyl" should be understood to
|nclude substituted al kyl having one or nore

su bS‘Zhél‘é@bQiﬂc?all SHeQRSInSnteS *efre@RE aﬁ'ﬁou}]t” rﬁ@éh&ha?émgunt

and stit u nts. The substituents may he sane
of (agtivey cerorgund ol phetrimacgyticel agarathat eficitsrtoe bwdﬁqml opmedicinal

reg;'ocgr{s "& '?attisgﬁlejls%tgr%? Qﬁi}(rla'l opﬁurﬁ% BOATR ll;éﬂ]g sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the

symptoms of the condition or disordér being treated.

Concerning the various radicals in this disclosure and in the claims, three
general remarks are made. The first remark concerns valency. As with all
hydrocarbon radicals, whether saturated, unsaturated or aromatic, and whether
or not cyclic, straight chain, or branched, and also similarly with all heterocyclic
radicals, each radical includes substituted radicals of that type and monovalent,
bivalent, and multivalent radicals as indicated by the context of the claims. The

context will indicate that the substituent is an alkylene or hydrocarbon radical with
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substituted). Exanples of substituted al kyl include

hal oal kyl (such as 20 fluoronethyl, chloronethyl,
waledokosiraaret hyl , perch | oromethyl, 2-bronoet hyPCT/US2003/033371

tifluoronethyl, and 3-iodocycl opentyl), hydroxyal kyl

(such as hydroxynethyl hydroxyethyl

2- hydr oxypr opyl , an1noa|kyr ¥such as aninonethyl,

2- aninoethyl 3- am nopropyl, and 2-am nopropyl),

ntr al k al kyl al kyl . . Adi(C,1-6
o e A Voo b kB e B SebioBome
rer’:HoK'}éH (@ﬁjﬂb&'@ﬁant)t A 8xdmpledT adiiva¥aiiabURal linking two parts of the
met hyl propyl anmi no _and i sopr opyl net hyl ani no,

malgaulieiis 'GlfﬁﬂWﬁ shrindéch lgtks RNt puestitiied cWItht *ﬁ@ Reagd R7 to

th WO 1 as dinethyl amino or diethylam no.
%hlr , '.h% stabl-e conpounds are intended. For

exanpl e, where there is 30 an NR11R12 group, and R

| k h d bl e
o SRl R et e ety B EeRRad nbid brd Bfdrstood
tofigdlndd smtnt@emré@bély or M&Q%fr@@ﬁﬁéﬂ& RGAfddansASingRiz 7 1
-13 where - - can be unsaturated, the

mapRyaRHi rafil@aﬁmn?i@@ﬂg &98}9(%3“ hydrage) sueiv s akyl gikenyl,
S | S0k o I R o i), o ol

asscarrdsponting diealenti (beohuitiavalaet) nedicals such aa alkyi®ne, alkenylene,
ounds . The pr ent ipnhyentjaon feature n
PhERTEn e S o e Riea HeludR e vAeE s R @Ffuit-
vaﬂéﬁtmdcﬁ?ca(lé bomalrmﬁﬁ@érbb@obptmnbmhﬁmgem yamB@ttleasﬁt cmove
les | ncI ude hose co%un S er.ein

hqf&roé REXR W‘O'@)‘?Vﬁ' ferocay ylﬁﬁ%?'%?j‘ﬁ(“é cﬂc ?XMRl
a|?<53§/| g@upétle‘f@é;}%g/ Cheg&prlgﬁ& 3?8({\ Bgnicﬁ})l(%lkﬁ(gﬁﬁ'iﬁ@'hyafcﬁ(yalkyl
ar@ $6 gnallsing “alle)” as4an example, @lid’ Bshoaxllckw under)stcrw fognclude

%ﬁ%ed %%/I RA{/nigS RPI—? rgqrgorg ilég‘s)gjfutlo Sl?rl:* 3&8&\/\@@1 1( él& 5,1
arledsdr 2ard afsubbtitaertsRThé substit(ents lﬂfﬁay Ise Eheilsaﬁlrnel(cﬂ:iwdroxy,
S SUSTEL S RAS vdB Bel  hgPo

strshfdté&r E&Qh%@%téf%ﬁﬁstltgtefd élWlWB?M@KMoaRSII (]s%;/rll as

di met hyl am no; (Qq) H, , and Y
ﬂuogomathy( rcﬁlqmme yt;cnﬂ@rgmpmy{ qegc;hlp@m@hyl 2-bromoethyl,

trlﬁé’gljo%rt&ﬂ}léma éhéfc!iocyclopentyl), hydroxyalkyl (such as hydroxymethyl,
hydroxyethyl, 2-hydroxypropyl, aminoalkyl (such as aminomethyl, 2-aminoethyl,
3-aminopropyl, and 2-aminopropyl), nitroalkyl, alkylalkyl, and so on. A di(C 15
alkyl)amino group includes independently selected alkyl groups, to form, for
example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
groups having two of the same alkyl group such as dimethyl amino or

diethylamino.

Third, only stable compounds are intended. For example, where there is
an NR11R2 group, and R can be an alkenyl group, the double bond is at least

one carbon removed from the nitrogen to avoid enamine formation. Similarly,
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i sopropyl, isobutyl, nethylethylam no, or

diethylamno; (t) the (S) enantioner at 20 the C 2
w@o®un3om on the indane or tetralin; (u) the (RT/US2003/033371

enantioner at the C2 position on the indane or

tetralin; (v) where R15 is Cl7a|ky| [di (C 1-2

al kyl )am no] (C 1-6 al kyl ene) “(C 1-3 aI koxyacyl ) (C 1-6

al kyl ene), C 1-6 alkoxy, C 3.7 alkenyl, or C 3-8

BB B8 bl UG OHE B 008t pyciagapetom(s)
isre diudieaalonptted, %rsr%m@ﬂﬁpﬁgﬂ\li(mﬂ JUAH,)- &P -FCHOEN Q-

' 3 ~N FJ HZ2-{6-[1-Et
(d@%'-"?'ri f 1 uor onet hoiy- |[ohenyl )-ureido]-1,4-difluoro-b5,
6, 7, 8-tetrahydro-
napht hal en- 2-yl sul f anyl } - 2- net hyl propi onic acid WO
2004703poqdsPafTthe)8PE0EN0 383 utther Hascribed iRidh&GnOxt féction.
aCCF3 C~ J H
2-{4-Chloro-6-[1-ethyl -3-(4-trifluoronethoxyphenyl)ure
Bi @@mpounidgor o- 5, 6, 7, 8-
t et rahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl pr opi oni c
acid O HOS O aOCF3 N5 J H

2Tﬁ§§é§éﬂt1r§feﬂ1$0ﬁ?5§fﬂjm§ “dofrigdstiond QARG B BREEbYY 6P Lising
qu@wmy%mfcﬁmmn@ Klape ﬁegcm@mfthﬁﬁumrﬂamemmp abpveni c
E)?é?h&eg m«ﬂﬁ% fhoggco%':ﬁnds Q/hereln. (@) one of Ry and Rz is methyl or
ethyl; (b) wherein each of Ry and R: is methyl; (c) Ry and R; taken together are
cyclobutyl or cyclopentyl; (d) Rz is H; () R4 is H or C ».7 alkyl; (e) Rsis H or C 2.5
alkyl; (f) Rq is ethyl; (g) Reis H; (h) niis 1; (i) nis 2; (j) Y is NHCHy; (k) Y is NH; (1)
Xis §; (m) Xis O; (n) at least one of Rs and Ry is H; (0) Rs is C 14 alkyl,
halomethoxy, or halothiomethoxy; (p) Rs is t-butyl, isopropyl, trifluoromethyl,
trifluoromethoxy, trifluorothiomethoxy, difluoromethoxy, or dimethylamino; (q) Rs
is H, Re is C 27 alkyl, and Y is NH; (r) R4 is C 2.5 alkyl; (s) Rs 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 R1s is Cq.7 alkyl, [di(C 12
alkyl)amino](C 1.6 alkylene), (C 1.3 alkoxyacyl)(C 1.6 alkylene), C 15 alkoxy, C 3.7
alkenyl, or C 3.5 alkynyl; (w) Rg is trifluoromethylthio or trifonromethoxy; or (x)

combinations of the above.
Additional preferred compounds include:

O F i
9y O&s o /©/0CF3
N’U\N
F JH

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



O H 10 3-(1-Carboxy-1-nethyl -ethyl
sul fanyl)-7-[1-ethyl -3-(4-

wao eooftlosmromet hoxyphenyl ) ur ei do] - 5, 6, 7, 8-t et r ahRpCiF/OSzP$1033371
hal ene- 2- carboxylic acid ethyl ester 0 HO-S1 ) O/
OCF3 F N O
2-{6-[Ethyl - (4-trifl uoronet Hoxyphenoxycar bonyl ) - ani no]
-3-fluoro-5,6,7,8- 15
t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni c
acid 2-{6-[1-Ethyl -3-(4-trifluoromethoxyphenyl
) ur ei do] - 3- net hoxy-%, 6, F 8
t et rahydr onapht hab f agyl Offet hyl propi oni c
acid 20 2-{6-[1-Eth I - M\IN onet hoxyphenyl
) ur ei do] - 3-chl oro- 5,
t et rahydr onapht hal en- 2 yI suI fanyl }-2- et hyl propionic
aﬁi{d—GMbrb%}m @31?/F3Q4-Fﬂﬁffddd&iin@ﬂﬁ)’x§)6r3@ﬁ/l)ureid6]-1 -fluoro-5,6,7,8-
grré?S,[ é ¥dr0naghtha en- -yijsuﬁan)t/lpgz(r'xgtﬂelg}{(l)aigrr]igIa%? 3-br
t et rahydr onapht hal % yl sul fanyl } - 2- met hyl pr opi oni c

acid
2-{6-[1- Et hyl - 3- ( 4- m;gtg@ghenyl)ureldo] 3-me
thyl -5,6 7.8 5

t et rahydr onapht hal en- 2-yl sul fanyl }-2- et hyl propi onic
aci d 2-B-Ehy]-6-[Etdblyyl-3-@-{riflubronidthoxyphenyl)ureido]-5,6,7 8-

uor onet hgx enyl yureid trifluor t haxy-5, 6,7

et rany HEIRN R MUl Py RSB e st ¢
acid 10

2-{6-[ 1-Et hyl -3-(4-Ohydroxyphenyl)urei do]-5,6,7,8-tetra
hydr onapht hal en- 2- §u| fanyl } - 2- net hyl propi oni ¢ acid
2-{6-[ 4- Ami nopher¥{ -u ei[d0]~5,6, 7, 8-t et rahydr

onapht hal en- 2-yl sul$% ) gropionic acid 15
The nost preferred coﬁpounds)aré‘ sel ected from

10 5 Lo L1 EL Y s R 6:h I b ATBL RS NPR Y gh 11 - 5. ©
tﬁfﬁldr@r'ﬁ)éﬂm%lﬁ?ém)lb@hﬁﬂo]% Bl7s8tkdtrmydlordpheidterDaRiisdiyiic acid

ethyl ester

(o]
H°”><‘:m510©°“3

2-{6-[Ethyl-(4-trifluoromethoxyphenoxycarbonyl)-amino]-3-fluoro-5,6,7,8-
15 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid

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

20 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid



2-{6-[3-(4-trifluoronethoxyphenyl)ureido]-5,6,7,8-tetr
ahydr onapht hal en-2- 20 yl sul fanyl } - 2- net hyl propi oni c
wa@eoodo327d 2-[ 1- Et hyl - 3-(4-trifl uor omet hoxyphenptT/US2003/033371
) ur ei do] i ndan-5-yl sul fanyl }-2- nethyl propi oni c aci d;
2-{2-[1-Ethyl-3-(4-trifluoromethylsul fanyl phenyl )urel d
o] i ndan-5-yl sul fanyl }-2- netdyl propionic acid; 25
2-{6- [1 Et hyl - 3- (4-trifl uoronet hoxyphenyl )urel do] - 3-f
uor o- .8~ . .
ot r 29U e BHoPTRta B RAY YT s R PRSP
aci d;  affrahg d%ﬁbgb{ﬂhalen -2- sulfanyl} -2- methylﬁroplonlc acid
- 2- {2 [ 1- pr Opyl 4 tr| | 'uor onet hoxyphenyl ) urei do] i nd
an-5- vyl sul f anyl }pr opi onic acid. 30 Rel ated Conpounds

orovi ae b iR dandbrRof b VPS8,
phar macttirtahgaionyphthaki- 24yl salfhoyl - méthyllpeopiomclamied

conmpounds, such as salts, esters, am des, acids,
hydrat es or solvated forns thereof; masked or

PCEW}I -3- (mrﬂtﬁ)ro@eﬂndk@sﬁénw)umndé]tt@-ﬁmuo%methoxy-s 6,7,8-
enan i oneri cal or otlcaIIHy pure fornms. Rel ated

conpountﬁéfaéb'@@nﬁﬁb’!h@lﬁﬂ Sylwandk2onethylpropioriaEctsh t hat
have been nodified to be detectable, e.g.,
isotopically labelled with 18F for use as a probe in

p as{a-f1eBthyk&i(4diydroxypregyl apsido]-BE]7, 8 detratyrgbragdtioslen-2-

em ssi on conput ra SPECT 0 The
i nvention al so |ﬁﬂ'€?@(¥8 %'%?ﬁw&é@a' @ﬂﬁﬁ nds havi ng one

or nore functlonal groups (e.qg. hydroxyl am' no or
car boxyl) masked a protectin roup.

2¢pddenianahemt)s1- eﬁrydwé%tﬂ@]v%%%mﬁiéa yﬁlr@e@amaéen 24idutfanyl)-

Synthesis, 3rd ed. 9@9 é é{ggey & Sons, NY.
Sone of these rmske cted i corrpounds are

phar maceuti cal | y accept abl e; ot hers will be useful as
internmedi ates, Synthetic inter %tfes and processes

di sdNGSBESHREPISNFd Ggygpounds are se 2e
2-{6-[1-Ethyl-3- (4-tr|fluoromethoxyphenyl) reido]-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[3~(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid,;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-

ylsulfanyl}propionic acid.

Related Compounds
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m nor nodifications thereof, are also within the scope

of the invention. HYDROXYL PROTECTI NG GROUPS 20
wee@iestron for the hydroxyl group includes nepdiyiUs2003/033371

ethers, substituted nethyl ethers, substituted ethyl

et hers, substitute benzyl ethers, and silyl ethers.

Substituted Methyl Ethers 246 Exarrpl es of substituted

nmet hyl ethers include nethyoxymethyl,

met hyl t hi omet hyl , t-butylthionmethyl, benzyl oxynethyl,

p- mnet hoxybenzyl oxym ethyl, (4-meth oxyp hen oxy)m

et hyThe ihvEntamproRideythe dBusLH barrfp@uﬁawhd 'étd%@f;ﬁrelated

Exanpl es of substituted ethyl ethers include
phargwagestjealinaccentapietfayns of t@@n%@mmgﬂmnds such as salts,

z t I r y

P TIoSaPrGT st 2t Colvefod 1oRs TR el profegted
fobreszarid rad@ROMKI0ZE7 G0eRTTioDER2Iza By OBG&Vcﬂally p]ﬁ'e forms Related

Subst |dt uted. B nzyI Et hers ampl es,. of . s R But ed ..
cod'g;ﬁc%ﬂ see}l%pg qdﬁcqolrjr&%ouwd M%‘ﬁ thag gve been modified to
b&d@t@bﬁ@]@/wzwbtoavcdnylléﬂwaawuth 12F$oﬁhé‘e%§é@?@dl¥m ositron

p- cyanobenzyl henyl benzyl , di phenyl net hyl . f
e@@ﬁ@néomgéaﬂmyt E’&ilp )b Sé@ifep@,otoa enyRioR $PMpuiashiomagrarhy
S;I’J“ gifcted as an ester. Exanples of esters include
orndte, benzoyl formate, acetate, trichloroacetate,
tri fl uoroacetate, net hoxyacet ate, phenoxyacet at e

%%r@e%?e[nox I?(gﬁﬁ%c% q{%‘;ﬁnzo écteW[P%qrgiSLhaVIng ONG or more

fuﬁeﬂidmln gedlpk By eyl adraiho, orb@l”rbcvk)&)lﬂnégk@d By adtbtecting

tosyl ate. 15 AM NO PROTECT| NG GROUPS d
group.” See, e.g., Greene and Wuts, Protective Groups in Organic Synthesis, 3
ed., (1999) John Wiley & Sons, NY. Some of these masked or protected

compounds are pharmaceutically acceptable; others will be useful as

intermediates. Synthetic intermediates and processes disclosed herein, and

minor modifications thereof, are also within the scope of the invention.

HYDROXYL PROTECTING GROUPS

Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl ethers.

Substituted Methyl Ethers

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

Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-methyl-1-
methoxyethyl, 1-methyl-1-benzyloxyethyl, 2,2,2-trichloroethyl, t-butyl, allyl, p-
chlorophenyl, p-methoxyphenyl, and benzyl.
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Protection for the am no group includes carbanates,

am des, and special -NH protective groups. 20
wE2@apsE39 of carbamates include nethyl and et hpdT/US2003/033371

carbamates, substituted ethyl carbamates, assisted

cl eavage carbamates, photolytic cleavage carbanates,

urea-type derivatives, and-ifscel |l aneous carbanates.

Carbamates 25 Exanpl es of nethyl and ethyl carbanates

incl yl and ethyl, 9- fluorenylnethyl, and
Sﬁb%@ﬁ ﬁ}élné\t@ Substituted Ethyl Exanples of
substidnytiles oetsnhwétmﬁaa %@Hﬁ;ﬂ%‘ﬁhérawﬂ@@e p-methoxybenzyl, 3,4-
2,2,2-trichl oroethyl, 30 phenyl et hyl , but yl ,
digiefaxybanzy p- h@lqbgapylo%@rda\q:hlgnobenménwvanobenzyl p-
[ln‘rﬁ;em 2004/ 037779 PCT/ US2003/ 033371
prfb ni ??Ibg@ﬂ */Imeq

romobenzyl, p-chl orobenzyl,
Egters di chl or obenzyl and di phenyl met hyl . Photol ytic

d eav ) anpl e tolytic clea i ncl ude

o e 25Rnge 2R a BeBRM ot yibe Btied Barmster
Exardples @bb@)@m@bﬂbtfbﬂﬁﬁﬁzb!énzo?ﬁgrnﬁ)ﬁéné(ée(t@te trichloroacetate,

ni trophenyl)m ethyl. Am des ampl es of am des

t”flmfpaa%tat@ mﬁth?xyacrataé@eq@ﬂnoquqtaf@hpmhm@l@hgnoxyapetate
bér{zbé gloroacetyl, N-phenylacetyl, N 3-phenyl propionyl,
N-pi col i noyl , N- 3- pyridylcar boxam de, N-benzoyl,
N- p- phenyl benzoyl and phthal oyl. PROTECTI ON FOR THE
SlgﬁjRBPWL GROUP 15 Cyclic Acetals and Ketal s Exanpl es
|c acetal s and ketals include 1, 3-di oxanes and

5- rBidmgiesef aulﬁ:rﬁtesmaalade%Q|f£i8§f¥5@?dr@§uff@%taﬂ5esylate),

CARBOXYL GROUP
benzylsulfonate, and tosylate.

AMINO PROTECTING GROUPS

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

—~NH protective groups.

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

carbamates, urea-type derivatives, and miscellaneous carbamates.

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

fluorenylmethyl, and 4-methoxyphenacyl.

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

phenylethyl, t-butyl, vinyl, allyl, 1-isopropylallyl , benzyl, p-methoxybenzyl, p-
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Esters Substituted Methyl Esters 25 Exanples of

substituted nethyl esters include 9-fluorenyl nethyl,
woregohoxymet hyl , net hyl t hi omet hyl, net hoxyet hoxpemeukzoh3/033371

2 (trinmeth ylsilyl)ethoxynethyl, benzyl oxynethyl,

phenacyl, p-bronophenacyl, a- nethyl phenacyl, and

p- met hoxyphenacyl . Exanpl es'®f esters al so include 30

strai ght chain or branched al kyl esters such as

dert-butyl, ethyl, pr |, 1sopr I and butyl. WO
nishsiih Pt e B iabenl 2 48icnigrliabitd Bensy
digidrfifetypnpl es of substituted benzyl esters include
triphenylmet hyl, diphenyl nethyl, 9-anthryl nethyl,
2,4,6-trimethyl benzyl, p-bronobenzyl, o 5 nitrobenzyl,
e , p-methoxybenzyl, 2, 6-dinmethoxybenzyl,
Pr&tﬁgﬁ"éﬁwﬁég pi col yl and p-P-benzyl. Silyl Esters
Exarfaempled ofphatblytis tiasagenricludie rritneiHenysid,5H |

triethylsilyl,. 10 t-butyl di npthylsil
dielEediviag Hyoee o, S e Taashibbenar. anshphenite-
ni@@gngﬂggMﬁ_i lyl. WO 2004/ 037779 PCT/ US2003/ 033371

-20- C. Synthetic Methods The invention provides

nmet hods of naking the disclosed conmpounds according
AthRiekr adi tional organic synthetic methods as well as

matrix or conbinatorial synthetic nmethods. Schenes 1

t hr dgimés desmiddsdnclude dlsfoatyls NsgeetyieNi-tdchlotdasstyl, N-

Ty T
pyRidflcaguxanide, N-Beh2éyl Mk isenzaylg aMe phitepspound
that are within the invention.

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-
(trimethylsilyl)ethoxymethyl, benzyloxymethyl, phenacyl, p-bromophenacyl, a-
methylphenacyl, and p-methoxyphenacyl. Examples of esters also include
straight chain or branched alkyl esters such as tert-butyl, ethyl, propy;l, isopropyl,
and butyl.
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One skilled in the art will recognize that synthesis
of the conpounds of the present invention nay be

we@tdoeosE® by purchasing an internedi ate or proPEDUSIHOL/B3371

i nt ermedi ate conpounds described in any of the schenes
di scl osed herein. One skilled in the art- will further
recogni ze that during any of9the processes for
preparati on of the conmpounds in the present invention,
it my be necessary and/or desirable to protect
sensitive or reactive groups on any of the nol ecul es

S&@ﬂﬁ@é&ggnz M<s$egBy be achi eved by neans of
conventional protecting groups, 15 such as those

des &apudes of substiuded barezy@&t@p%,lnpwd@rtgahﬁrwlrsﬂhwhesu s

ﬁRﬂﬁ O [
d'%géh&le&r{r%#\v Vg_%hta co%t\r/] I |%t]e4rﬁ(t3 H}ﬁ‘g@gweﬁgﬁhé bpgmﬁbgs knovvn
nittsbemzyh @-ritrobertzyl pmeth osdyb &yl , 2 6-dirn bibd x gyertAyk tpiperonyl, 4-
tes |Eclude Synt hetic Exanples 1 through 57.
%ﬁﬂﬁ@ bgous to the target compounds of these
exanples 20 can be, and in many cases, have been,
made according to simlar routes. The discl osed
Siybhpletds are useful in basic research and as

St P o P08 g RS S I Byb 5]

t-b@tyldinedth ysit yd, arprep ydipredh wsityg o heypidinesthglsiyl drorditft a 14,
i.s S (and R3is H) is denonstrated in Schenes
m*@@@”ﬂﬁﬂ@éviations or acronyns used herein include: 5
AcOH (gl acial acetic acid); DCC
(1, 3-di cycl ohexyl carbodii m de); DCE
(1, 2-di chl oroet hane); DI C (2-di net hyl am noi sopr opyl
chloride hydrochloride); DI EA
(dii sopropyl et hyl am ne); DMF (di nmet hyl formam de); EDC
(1-(3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de); Et OAc
(ethyl acetate); nCPBA (3-chl oroperoxybenzoic acid);
NM (1-nethylimdazole); TEA (triethylamne); TFA 10
(trifluoroacetic acid); THE (tetrahydrofuran); TMEDA
(N, NN N, N-tetramethyl- ethyl enediam ne). Schene |
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20

NH2 HCI H3CO H3CA 15 2 In accordance with Schene 1,
the tetralins can be made by conversion of conpound 1
wao o00808peund 2. For exanpl e, a nethoxy-2-tetraPOnes2003/033371

such as 6- nethoxy-2-tetralone, can be treated with a
reagent such as ammoni um acetate 20 or ammoni a, or
hydr oxyl am ne. The correspaﬂdi ng i mne can be reduced
vvith an appropriate reduci ng agent, such as sodi um

' odi um cyanoborohydri de, or sodi um
trl ﬁ@@'&@%’%f’aﬁydn de and the resulting oxime can be
r edun@moahwdrypnovmebynetao@@ oﬁﬂﬂakﬁh@ltHMWcId@sbatdoﬁmBUnﬂsa
such as nethanol, ethanol

tic solvent
a%@ﬁ@)ng g%g'?ﬁkt'ena't%%rwﬁ syathgtic metheds avwsh @ﬁdn@trlxgs
cd?ﬁ@ﬁafowal Q;Vhtﬁétlé m@tﬁ&s@r %ﬂéﬁfebdlethﬁ&ﬂgth T@M@\%,‘?lb%assdglglésted
acconp i shed y one skil
syntimeticoeuiEsg Uiy tieee3hhesssy? the gmdehr@csrtmm,Zarm the examples,

= et et Mg okl 's o b 0 RUT etgpitlh gher

cdmypaanvibas aewittsh th7e peepiomd 3 to a conpound 5. For
exw@fﬁ%ﬁvwg ffh@'& ?'X%gésnrg%%?hgg swtﬁgglg@?fﬂaﬁﬁ%mpwds of the

pra8&mtiinveriion rﬁ§¥ Béter’ecteG'Hyr ﬁJr@hé’éﬁnq §H?ﬂ§mé’cﬂlé{e‘ 5rﬁ)rbfécted

t he presence or a cat al yti'c anoun , SucC
inteyediate semeodadsidescrivedimbnyof thesssheémas disgloser herein. One

s ffithe AR iielFodRP e BetdfBtal of BaiREenta, c.
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
such as those described in “Protective Groups in Organic Synthesis”, John Wiley
& Sons, 1991. These protecting groups may be removed at a convenient stage

using methods known from the art.

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

as described in the next section.



by using the appropriate reduci ng agent(s), such as

['ithium al um num hydride or hydrogen and a catal yst,
w@awh/037pal | adi um or plati num in an appropriBCEUS2003/033371

sol vent, such as acetic acid-sulfuric acid, THF, or

met hanol at an appropriate tenperature. The choice of

salt formation nethods nay "Bé easily deternined by 15

one skilled in the art. 20 25 WD 2004/037779

P 003/033371 -23- Schenre 3 01, 000 " NH2 O H
GGt cPacn HG 3n 0 Hom 0 215 6.7 0 0 N NS

I n A preferréeds@hth8si8 of &ofmBaCR, RAHSADRADS Qo RYEH) id N
n NH2 RROOSn 1011 ~0R1 R2/ NHROS n R4

d%‘é@ﬁ@?‘%%@%‘b@fﬂ%&éw th Scheme 3, a conpound 2 or 5
Con BBORHSHS 6o fns ORI B, ol e when
5 AcOH (glacial acetic acid); DCC (1,3-dicyclohexylcarbodiimide);
DCE (1,2-dichloroethane); DIC (2-dimethylaminoisopropyl chloride
hydrochloride); DIEA (diisopropylethylamine); DMF (dimethylformamide); EDC
(1-(3-dimethylaminopropyl)-3-ethylcarbodiimide); EtOAc (ethyl acetate); mCPBA
(3-chloroperoxybenzoic acid); NMI (1-methylimidazole); TEA (triethylamine); TFA
10 (trifluoroacetic acid); THF (tetrahydrofuran); TMEDA (N, N, N’, N'-tetramethyl-

ethylenediamine).

Scheme 1

NHp
N o m Hel
HaCO™F H3CO

15 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

20  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.

25 Preparation of the hydrochloride salt may be easily accomplished by one skilled
in the art.
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a base, such as sodium hydride or lithiumhydride in a
pol ar aprotic solvent, such as DV or THE and
w@eomgmsurent |y reacted with an anhydri de, such BGT/US2003/033371
phthalic anhydride at el evated tenperatures, a cyclic
imde 6 can be furnished. C eavage 10 of nethyl aryl
ethers of Fornmula 6 to a co#pound of the Fornmula 7 can
be acconplished using a Lewis acid such as boron
tribrom de, boron trichloride, alum numchloride or
BMee? hyl si |yl i odide in nonpolar, aprotic sol vents
such as toluene, dichloronethane, or dichloroethane
with or without cooling. Acylation of phenols of
Formula 7 to a conpound qf Formula 8 can be achieved
usi 5 thlocarbanoy ~CHl ori des, such aS_AE:EDFNW
Hsadi | am ot hioeao NeHrorrde or HC° HI
di et hyl t hi ocar banoyl chl ori de and a non-reacti ve,
tertfary amine, such as*WD 2004/ 037779 o8
PCT/ US2003/ 033371 -24 triethyl am ne, ‘
1, 8- di azabi cycl o[ 5. 4. O] undec- 7-ene, or 1, 4-
dla
?Qg@fggﬁéé@w%h %che.%@ ffhé md%ﬂeé%ﬁfbgfprgmaéaé@rﬂy SdtRArsion
of ammp@nd@tqma@m:aoumd Sonﬁmleaaraplﬁawrl@e a egthaydedanone,

o352y EBH0E o B M) 2 b TBEEF B B bt
nittite Bidsbai- iiviteé Imewémfmalgﬁc a@d]]hEtEMc(ld )su’éch(a%

m xture of bi phen and bi heqy ether sold b fo
hydroghyris agig akBy éﬁﬂr@a@c'dcﬁaoo langqlyRikeeh 3§ no' or
etﬁ\érNé ‘i’('efBaBJZlmeati‘lsl étﬂ&meg' Né“d@l)ﬁlor?bf‘@ 'E:oﬁ'bodﬁ@ alddh be achleved

Conpounds of Formul a can be prepared from conpounds
bydiSIrF;DtheLﬂm)r@prigte redqum agent(s)t such asdithigp aluminum hydride or

ucl eo u e [ um su : 10
R el BB s B o el S anprdsie
soﬁ,}dnﬂrwbh;als a'E:gEc abndeéu?ﬁaab?dld , Teimer Brlteﬂhiml aCama@pscpri:ate

of Fornu 10 to un a 11 can .
toRBRTAEd 108 G oR ! SBRITBISD o BaRR ey 1 SFplydfotermined by
On@%@@glﬁ@ﬁ@gm oxide in an alchoholic solvent, such as

et hanol or nethanol, or I|th|un1alun1nun1hydr|de in

THF or et her, fol I owed by al kyl ati on using an

appropriately substituted al kyl 15 halide, such as
tent - butyl 2-bronoi sobutyrate, ethyl bronopacetate, or

et hyl 2- bronobutyrate and a reduci ng agent, such as

['ithium borohydride or sodium borohydride. Conpounds

of Formula 11 can be substituted to provide
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conmpounds of Fornula 12 using a carboxylic acid or an

acid chloride and an appropriate reduci ng agent such
w@g00bosEMe- THF or bor ane-di met hyl sul fide, usi npCR0S2003/033371
aprotic solvents such as THF, dichl oronet hane, or
hexanes. Alternatively, substitution can be
acconpl i shed using an al dehyte and a reduci ng agent,
such as sodi um cyanobor ohydri de or sodi um
trlacgtoxyborohydrlde in appropriate aprotic

such as THF, dichl oronet hane or

di chl or oet hane. 25 30 WO 2004/ 037779
PCT/ US2003/ 033371 -25- Schene 4 R5 R6 R7
RSR6R7PhYCO2H 0 ~-Yz NHor RL RzN R O X j /-Ra zl~)_
zZo, n Ra R5 hNCO Rzo X o 12 or O 13

S

R5R6 c(od le In 4 D@@Q?}iﬁn
ace et o‘?ﬁeﬁé’,ﬂco f—For Ty i ¢ e
pt'épar edn o

2/5 ;

(o]
(o] —
N
\NJ\SEI}: ;:@
| o]
9

—Z

4 Q
S8
2 ( TN
\NJ\O ;:©
I "o
8

11

0 Ri Ro
SN n Rag S n
I o}
10

o Ri_Re NH
Rag” \ﬂ)<8 R,
o]

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

diethylthiocarbamoyl chloride and a non-reactive, tertiary amine, such as
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5 from conmpounds of Fornula 12 by acylating a
secondary amine wth an aryl acetic acid, using

wao kiosnyi77€¢hl ori de or oxalyl chloride neat or iPCT/Ub20031@33371
or dichloronethane with or wi thout catalytic DW.
Al ternatively, the coupling can be achieved using
standard peptide conditi ons?*such as EDC, DCC, or DI C
in dichloronmethane. Wien Y = NH or O, an aryl

EATRR £ Pl Bl Gy Pt v I

dudzmbmcqmmmm in dLAHOEE s@l@éntbﬁjdhsémmbﬁloﬂfrﬁéﬂh@ﬁe DMF,
n'E(‘i‘ﬂI ds of Formula 13. The choice of _deprotecti on

oraythest saQlingy CRmBRYRdsRf 'igrml?et’»%mheer@arrﬁng%
thg%il}%té’?ﬁ@y SR IRANNES BliohRicufes fetwbep Yo °c tos0 °C.
eiffeRERAPA/ O Or KYSingRAIph- hﬁDllmg solyentsisiaclors O QW TRERM @ A (a
B R T NEN W A AC e
Corpe pdilveauae) IV IAOSAR N Nsdiffeth yFariing, digheniy ethey bateddin.
C(grrr]lgognds o{ %{orzranrﬂlg ?Oac%ndbeel ;I)rgsgrte%%rc;rrrl] cggnr[])%ﬁlre\dg o% %o?r;lfjlgrgdby
treating with a suitable nucleophile, such as hydrazine, disodium sulfide or
methylamine in appropriate polar solvent such as ethanol or THF at elevated
temperatures. Conversion of Formula 10 to compounds of Formula 11 can be
achieved using an appropriate reagent, such as potassium hydroxide in an
alchoholic solvent, such as ethanol or methanol, or lithium aluminum hydride in
THF or ether, followed by alkylation using an appropriately substituted alkyl
halide, such as tert-butyl 2-bromoisobutyrate, ethyl bromoacetate, or ethyl 2-
bromobutyrate and a reducing agent, such as lithium borohydride or sodium
borohydride. Compounds of Formula 11 can be substituted to provide
compounds of Formula 12 using a carboxylic acid or an acid chloride and an
appropriate reducing agent such as borane-THF or borane-dimethylsulfide, using
aprotic solvents such as THF, dichloromethane, or hexanes. Alternatively,
substitution can be accomplished using an aldehyde and a reducing agent, such
as sodium cyanoborohydride or sodium triacetoxyborohydride, in appropriate

aprotic solvents, such as THF, dichloromethane or dichloroethane.
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conpounds of Formula 15. The choice of deprotection

nmet hods may be easily determned by one skilled in
W0 bw4@as177¢ 0 provi de conpounds of Fornul a 16. 1BCBUN®N®033371

6 O~~\ NHz = IO \NCHO Br CR R2C02R20 zOORI R2 NHCH3

N~S. NS'" RS 10 17 0 18 is A conpound of Fornula 18

can be prepared froma conmpéund of Forrmula 10 as

denonstrated in Schene 6. For exanple, conmpound of

Fornula 10 can be treated with ethyl formate or
S um formate either neat or in the presence

sui tabl e sol vent, such as dichl oronet hane or

di chl oroethane with or without heati ng to provi c-

conmpound of Formula 17. Conmpounds of Fornul a 17

V\D 2004/ ?3777 FPCT/ UBB60[0383371 - 27 be conv to

ormul a 18 dy using an ?g&
as | i tresmPNad uni nUfar hydit n é—R4
sw Ie,zsol vent, such as THE or eth&r foll ewed by

al kyl ati on using an &gprepgeicat el y substituted al kyl
hal i de, such as tent-butyl 2- bronoi sobutyrate, ethyl
bronpacetate, or ethyl 2-bgongbutyrate and a reducing

5 agent, such as lithiumb hydri de or sodi um
borohydride. Schenme 7 0,0 0 ~-Rq H3C0/~ NHCI or
H3C0 < n NH HO! NH (N YRAC2H 2/5 19 20 O
mmmo%z@mmm_m Ra n

n

e}
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
achiéved 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.



O 21 10 A preferred synthesis of Forrmula 21, when X s
O (and R3is H is denponstrated in Schene 7. For
wex@apbE79 when conmpounds of Fornula 2 or 5 arBCT/US2003/033371
acylated with a carboxylic acid or an acid chloride as
descri bed previously, conpounds of Formula 19 are
prepared. O eavage of nethy?0-aryl ethers of 15 Formul a
19 to a conmpound of the Fornula 20 can be acconpli shed
4& ing_.a Lewis acid such as boron tribrom de, boron
SEeM&? ori de, al umi num chl ori de or
trimethylsilyliodide in nonpolar, aprotic solvents
such as tol uene, dichloronethane, or dichloroethane
with or without cooling. Conpounds of Formula 20 Gan
be converted to conpounds of Formula 21 by treat]
with an 20 approprlqgnggagH such as potassmrgpxgis_R7
carboga cesi um carbonafe or potassi umhydrdxi de
San? PHi ately suldstituted al&yh] NHsuch as
%%n-mnw Z- bronoi setyeat e, &ehyll BY ompacet ate, or
et hyl 2-bronmobutyrate in a suitable “solvent5, such as
DMF or net hanol . WD 2004/ 037779 PCT/ US2003/ 033371
-28- Schene 8\ NHRa R3+ S R3\ 0 OR3 ~R N-O ~ x ~\
NHNSax~\ NHan On nrs % 23 24 5 Conpounds of
Formul a 24 can be prepared conpounds of Formul a
22 as dennnstrated in S&he 8 " For exanpl e, conpound
of Formula 22 ted with an appropriate
base, such asw mgjikﬁlun1or sec-butyl lithiumin
an appropriate(ﬁolvent "such as ether or THF, with or
wi t hout TMEDA and cooF?ng, and the appropriate
el ectrophile, such as al kyl halides, aldehydes, or 10
di sul fides to provide conmpounds of Fornula 23.

Conpounds of Fornula 23 can
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

/[?\ mNHg —_— jj)\ ©:>-NCH0 BrCR4R2CO2Rz0 R2/©:>—NHCH3
NS NS T R \f<
! 10 ! 17

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

heating to provide a c{ompound of Formula 17. Compounds of Formula 17 can
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be converted to conpounds of Forrmula 24 in a manner
anal ogous to that described in Schene 3 for the

wao e@assraat i on of conpound 8 to conpound 9. BCHES®09033371
15 )CO2H COZCH3 26 27 CH2-CH2 O S/ S Il %28 H NH2
Ny\R4 ~S1 i - ~S1 O 29 300HH RL R NuRa NyR4 2
Il J-X"~I~ OR20 OS O HS'D32 31 WD 2004/037779
PCT/ US2003/ 033371 -29 An alternative synthesis toward

di S
o SRR o HoniHulls B Porh Ba el OSifia el erBEnTote. Fiagefl such
aleﬁihlu'ns aILtnlilﬁaﬁnGWoWdém Q&&Itaﬂ)le%blv@ht %@cﬁrast'lfHIDBVbther foIIowed
.de in the presence of neth noI a

LVJ& fia yeingan-anrspeRalely-sUbsHas alky! f@aﬁﬁm@%&eﬁ—butw 2-
brEQdeHb%t?thé ety Brondftste 25 f*hglszu Banzi‘ibLﬂgﬁéf% A48 reducing

loride, in a'chlorinated s nt suc
agent such as lithium borohydride or sodium borohydride.

Scheme 7
o 0
N y R4COCH N N%_I*Rz; A >H—R4
NHy ——— N N
=
oo ) h o Mo P e av
R4COH
2/5 19 20

BrCR{R2CO5Rzg Ry Ry LD N>H-R4
———— /O / P
Rog 0 ;

0
21

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.
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15

chl orof orm or dichl oroethane, in the presence of an
al kene, such as ethylene, provides tetral ones of
wo-00aBAa728. Usi ng the procedure outlined in SetEDS2003/033371
the tetralins of Forrmula 29 can be prepared. Conpounds
of Forrmula 29 can be substituted to provide conpounds
of Formula 30 using a carbd%?Fic aci d under 1o
coupling conditions outlined previously or an acid
s .rﬁ%ide with a tertiary amne, such as _
ITs gropylethylan1ne or triethylamne in a suitable
sol vent, such as dichl oronethane or dichl oroethane. A
compound of Forrmula 30 can converted to a conpound of
Formula 31 using with an oxidi%ing agent, such as o
nCPBA_ O ro peroxide in ui tabl e sol ven R
\sﬁpIlEE.*Lf%SFeggﬂehloﬁj > Iﬁﬁﬁ&%LJ%%—LS §qﬁ§\dp gﬁ_4
¥r&thent of conpoundy Pmula 30 with T\ n
triflugroacetic anhydride pwith or without a solvept,
such as chloroform fol | owed by treatnment with a
tertiary amne, such as triethylamne or
di i sopropyl ethylam ne in a suitable solvent, such as

| _af ds,of F l.a 31,
At e pp s B R BT 2R RS hocroPHE fios GompRupds af Formula

2Z gsdenivnstrafediaSthbmed) EanetnfenésesUneEobriuda22 can
such as 20 tent-but&%bsodlun1su|f|de, sodi um sodi um

beriealpd Wit an approgrigie hags sughops bHty! lithivem or gec-buyl fithium in
; . oh . y
a@?a@fgpﬁégegs&%é{ﬁ,%ﬂ%%tﬁér GITHE! it Br gﬁtﬂxmdﬁwgpg{)m s

I'ng chem stry’ analogous to
capding s angkthel appBepréate eBctrophildyesuch raretifyd habdesymldathydes, or

i RS bl o RRROHR £ 5o B O U o 23 can

be28orWerizdQd/compo A dS 6T F&IB2UA 2408 33 annerdhalSisTe tH&
~NE3 gl\/lssl)]~ ~NUO ~-Ra HO ,NOO OOa S/  NHSSI i

descripedin SEhemegdRop hredeansiormatiorf gompaund §Horgmpound 9.

Scheme 9

~
S \S \S

26 27 28

IsoRY
\S/[:\l/j/ \S e}

29 30

4 N
N_ _R R4
OO —— a0y
HS (0] RZO/ %S (0]
(o}

31
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S1%Sn 19a O 32a In accordance to Schene 10,

conpounds of Fornula 22 can be readily 5 converted to
w@ovpositds of Formula 32a, where R3 = OCH3. FaoPCT/US2003/033371

exanpl e, compounds of Formula 22 can be treated with

an appropriate base, such as butyl [|ithiumor
sec-butyl lithiumin an appP®priate sol vent, such as
ether or THF, with or w thout TMEDA and cooling, and

h lfid h Lfid
A1 i L A e
Sdﬂﬁem‘)@! 8l FQJ‘r ek@miphes; wheied-matamhispHehl O5cutie 1ERY, & ormar 26 is

npounds of Fornmula 33 is achieved using potassium

tr?ﬁte@ Saihexaly ghiekdaer thiomyl calasdsn tha presencept methanel,as

0 (qu} orﬁﬁﬁ!&g%ﬁd‘(’gé c?HEor rru?éﬂ“%“t of %%hn%% &%rhﬂga 27

withy arhgivds 3didcsuchbas aletiguratabébride, ma)ahldsnatedmum& so¢h as

5oy ARG I IR ol G S Ve

prBMaes et dloned of Brndlila B8 oUBIVRY thanBocadurs obflinedtih S¢heme 1,
suc as, cesi um carbonate or potassium

BT EIRIE ForRRIEE UMPS ProPaRe dgUmBoNBIS prormula 29 can be
sﬂﬁﬁﬁﬁé@ﬁﬂpr‘oﬁd@%’iﬁoﬁd&%‘f Fbﬂﬁufarﬁ‘ﬁg Hé %ﬁ%&&ﬁ% aci under

onpounds of Formul a 30 npoun s~ of
cmlm@ gnaditions eattined arewcwsdza@r deacidatildride veitma m:anz;emnine,

<R SRR L ko YO0 B e
dlbIMoi'cbmethane or dichloroethane. A compound of Formula 30 can converted to
a G Sabda s G e W LR e Sy B LU hd%l o R of
h;bdrégéﬁ‘ BEkicedn ERIURMb RS ARIR N UehaE Methylene chloride, followed by
subsequent treatment of compounds of Formula 30 with trifluoroacetic anhydride
with or without a solvent, such as chloroform, followed by treatment with a tertiary
amine, such as triethylamine or diisopropylethylamine in a suitable solvent, such
as methanol affords compounds of Formula 31. Alternatively, deprotection of the
thio ether in compounds of Formula 30 can be achieved using a base, such as
tert-butyl sodium sulfide, sodium, sodium methyl thiol in a suitable solvent, such
as DMF, N-methyl-2-pyrrolidone or ammonia to provide compounds of Formula
31. Using chemistry analogous to that described in Scheme 3 for the
transformation of compound 10 to compound 11, compounds of Formula 31 can

be readily converted to compounds of Formula 32.



10

15

20

Conpound 1.0 (Exanple 1) 10 A
6- Met hoxy- 1, 2, 3, 4-t et rahydr onapht hal en- 2-yl am ne
whyanosiirori de.  Scheme 1. To a sol ution of PCT/US2003/033371
6- met hoxy-2-tetralone (10.0 g; 56.7 nmmol) dissolved
in MOH (400 m-) is added ammoni um acetate (65 g;
0.84 nol) and the reactiomwas stirred for 30 min. at
RT. To the reaction is then added sodi um 15
dﬁganoborohydrlde (17.8 g; 0.28 nol) and the reaction
Hiuxed for 1-2 h. The reaction is cool ed, the
solvent rennved undir reduced@g&essure t he reS|dug
@lbuted W ndo. | added to g ch th
r\gaN%rJRe_Eg\lﬂgu%eo 8 %mﬁs separated >\_R“
or gant ¢ ‘phase washed wpt 'O, brine, dried ovér
Na2SO4, filtered, and the solvent renoved under 34
r educéd pressure to afford*a 20 crude residue which
was purified by flash chromatography (Si02) eluting

| th CI—QCIZ/ MeOH : NH4(]—I(10°A) Bo provide 5.0 g
(&09 Yerjret hoxy- 1, 2, 3, 4 o

te ¥b- naphttaten mlag[@s*‘\”zh dark oil. To a
sol ut |§’h of titled co% in'efher (100 m-) cool ed
to 0 ¢ s bubbled HCl (Qg) unt|I ¥he solution is

saturated. The suspension is stirred for an

addih b88Ratl 1 ScfimEloMUinb AR RHnuErS KaR VeTbathly

under uced pressure. ermal ni ng sol i
converted ft eaxmpdurdsadfifermuld 82a,eviente Ryars O€dHswi Fdn estahgple,
and dr.i ed_und

cophnuHs £y Ferdia Z2Gett b rBaEa A eh ApBioPdali o shcf as buty
||tﬂlu7§hrc?cdébmutﬂ gitiSman \&hi dpprosiidté dolvbRl, BBeh 84 BthHdk NI HMWIth

ormlkf@u{\%ﬁ@& and gogling. pad the papraRapia diavide suph assdmedey!
dlééfﬁ]cﬁee ngﬁ%ﬁé%ﬁ ms\(}#ﬂd%%é(neé%B obfdé gf?@%lg%%smiem&%l of

a stirred suspension 60%
th@ditﬁ@thmammo tmocamﬁmetﬁ)ibomigommmda@tﬂ Formula 33 is achleved

- net.hox et.r ahydr onapht hal '

uelid Bag Uiy sod bAIGREh HEPROBAE sPivknl R o Water,
ma&thsholl er &haner Wil of @ithutaieiting! ﬂoramﬁd f:omanna@I df Foomalh 34.

| h. Phthalic anh dride (20.7 g; Inz IS ad??__
Compounds of Formula 34 can be methylated to prowde compounds of Formula
19a by using methyl iodide, dimethylsulfate, or diazomethane in an appropriate
solvent, such as DMF, methanol, or dichloromethane, with or without base, such
as cesium carbonate or potassium carbonate. Using chemistry analogous to that
described in Scheme 9 for the transformation of compounds of Formula 30 to
Compounds of Formula 32, Compounds of Formula 32a can be readily

synthesized from Compounds of Formula 19a.
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5 1-portion at RT, upon which the reaction mxture is
stirred for an additional 1 h followed by 18 h at 120
w@200Fs77reacti on was all owed to cool to RT, diPax/es003/033371
with H20 and extracted several tinmes with Et QAc. The

conbi ned organic extracts are washed with water,
brine, dried over Na2SO4, afd-t he sol vent renoved
under reduced pressure. The crude solid was
triturated with MeOH, filtered, and dried 10 under
vacuo to afford 29.1 g (67% of 2-(6-nethoxy-1, 2,3, 4-
t et rahydr onapht hal en- 2-yl )i soi ndol e-1, 3-di one as an
of f - mhlte solid. 1H NWR (300 MHz, CDCI3): b 7.83-7.86

Rewte © 7.70-7.73 (m 2H), 6.96- 6.99 (d, 1 H),
667672(m 2H) 450459(m 1 H, 3.78 (s, 3H),
3525361(ml 295298(m2|—|) 2.81-2.88 (m

2076 “PH), 1.97-2.01 (m 1 H 15 L MS:
C19H (Mr1) C.

2-(6- Hydrox/i/ H 2, 3, 4-t et r ahydr onapht hal en- 2-yl )i soi ndo

2- l{&fﬁE&W-Bqn&rlfllﬁﬂbﬁm&ypﬁénylureldo] 5,6,7,8- tetrahydronaphthal 2-
6- et hoxy-1, 2, 3, 4-t et rahydr onapht 'hal en- 2-yl)isoindo

yl$tg{anyl}§ 'ﬁl‘ieWé'p(%O@C agid. 3 nmol ) di ssol ved in anhydrous

GhRd 430Q lé:qJIedto-ZOGOC is added a 1.0 M
&Hﬁutlon of bor n i brom de-CH2CI 2 (471 nmlL), dropw se

to maintain reacti on tenperature between -50 to -60 C.
AUpdviethorpil 61,8 drietrhhydrenapittt aleheélrylatiiee hedrochloridei xt ur e

I d ' d f
b 0B 1 T F i e P28t ¢t g; 6.7 mmo
d'%wmd\/léﬂﬂmsetmuat; eddba HRRoni(#0R ik (85 Y; 844 el and

for an additional 5 h at_RT. The preci pltate i's

theireaciiopgvastiracsios §0t"ﬂ'6r auighi yodhe rﬁeawz*@n is frgyeadiad sodium
cy;ah?gg%hglgr?&?(ﬁ% §16.28"h& aHAHRE reREY0 wasFefiddl rd2 f. The

regelia@ isyadotedy iHg $olgent-removead yddenadbcdd perssre, the residue
o T by N Bl 8. g s
pHdse i6 sSﬁeraﬁadBanc( ﬂh,e drghhic pﬁuaE@v@sﬁ@d (/mh I-?Jd) bri‘hezanéd Ber
Négpjll}_%' 3.45 (bs, 1 H), 3.25-3 }-29

bt @d(?ﬁ‘d msol\zerﬁfe@wwd ymﬂerlreriwce@@@smreg qffgrd &

777
C@c%k%s%%os/ ARl %’ f‘f’%"“ﬁﬂ”ﬁ*ﬁ"ﬁ%@ﬁ,@% difing with
ClHeClol/ B8 ( NHIOH 1056 )1to$rdVIH9@rQ)g i(3Qffoh db6-n2ethbXy-3,263.%;

teﬁéhydro—naphthalen-2-y|amine 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: C11H15NO: m/z 178 (M+1)

B. 2-(6-Methoxy-1,2,3.4-tetrahydronaphthalen-2-yl)isoindole-1,3-dione.
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t etrahydro- napht hal en-2-yl] ester. Scheme 3. To
2- (6-hydroxy-1, 2, 3, 4-tetrahydronapht hal en-2-yl )i soi ndo
WO 200403B7di one (25.4 g; 86.5 nmol) di ssol ved i PCT/US2003/033371
anhydrous DMF (200 nlL) is added 5
1, 4-di azabi cycl o[ 2. 2. 2]octane (48.5 g; 4.32 nol)
follomed by dlnethylan1noth|6 car banoyl chloride
(53.4 g; 4.32 nol) and the solution was stirred at RT

and Selbmed for s S SBrBRHT et Rer (G164 apdalh
Divkiesa6d mh.xflh aldﬂ@j @nmhetlmxgcn med:tergtmaydmagﬁggwnélmﬁ/{eﬁﬂhe q30
onma
gf-140 ﬁﬁlgl?'efeéﬁ hmﬁﬂeae n '%Pwedﬁdvagmegi tpdi‘?/&nd
stitfedfofBh @HHHIBhQFﬂhbaPMFIaﬁ&bﬁ’%yo‘?i’d[eQZ().]? Gg?, Oj‘iﬁ’%ﬂho]r s adged in
di t et rahydr onapht aen- -y

i hydr oi soi ndol % ahy .
prrtegltaérRBstam\Mhm t@)taa@tloumlmwe ic BtioeNar, arcBdtitipnald h

oo bR o4, Batndadybb o 7 My

H{@nand ebd)ract&d%véml tinidid)witBERIAL SThébbmmee%l&ar@aﬁl@ e(xﬂ‘ects are

wiled FiRbiats, bridd dsiee ior NpoEO5 racEhmaclar b camevisd Ender

redGbéd pressure The crude solid was triturated with MeOH., filtered, and dried
3-di oxo-1, dr oi soi ndol -2-yl')-5,6, 7, 8-

3-di h
Uﬂ%@trwai(?«wt%ﬁf&yﬁt%1 8r{62%j Iof 2d8tnegthomenéh@d43. To a 50 ni
tely Bt aRa A 251 GRUGREAS T eh SR RIERAETT R i <

added NMRe(300! MHR| CDDIYasI7683-A@6dm, 2 H) 7 70 7 73 (m 2H) 6 96-

6. GRS BRI 7o 2413 4 5 &8 (o B 3@,73/ & 3&)&@2)3 6hm, 1
H)L-2Rs5-biogNm, Drg, Phto B8 (5t Hw e{jﬁé 9f767 %2% )

then rapidl’'y cdooled to RT ecrude
r esilduMS: C1pdrNQae /b 308 I(Msh) chrorrat ography (Si 02)

el utlng with a hexanes-Et OAc gradient to provide 3.1 g
.d.

5_ 6 gch&rﬁee:er arbyz:l 6 mmtyhat @m-%tbdh%d ght@%rﬂzwmdme-
solid. 1H NVR ( CDCl 3 (S
1,3-dioner(2p; (&3 mmgl) drﬁsglged in Q@WUSZWQC'Z (66 vnla)ocched to -

01°d‘|)|s a&dé@aéﬁ n?ﬁ/lgé tl(%r'.l gplboigggﬂtzr?@nm@e—gq C}(g%fl émO)A orﬁwse

tommmtakorqa@tlmster@graﬂzem&n 80zt0360 °CMUpor\/mmpletion of the
ad%iﬂ%# ﬂi?e?lje?a%tigrgyi%‘&rzeoggalllg g to warm to RT and stirred for an
additional 4 h. The reaction is cooled to 0 °C, quenched with saturated NaHCO3
(400 mL) and stirred for an additional 0.5 h at RT. The precipitate is filtered,
washed thoroughly with H20O, suspended in ether, filtered and dried under vacuo
to afford 25.4 g (92%) of 2-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yl)isoindole-1,3-dione as an off-white solid.

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

LC/MS: C1gH1sNO3: m/z 294 (M+1)
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-34 F. Dinethylthiocarbamc acid

S-[6-am no-5, 6,7, 8-tetrahydronapht hal en-2-yl) ester.
w®eivens7732 A 3-neck flask, equipped with a refPCKUS2003/033371

condensor and nechanical stirrer, is charged with

Et OH (115 nlL) and dinethylthiocarbamc acid 5

S-[6- (1, 3-di oxo- 1, 3-di hydr of%oi ndol -2-yl)-5,6,7,8-tetr

ahydronapht hal en- 2 yl] ester (8.7 g; 23.5 mmol).

teﬁ&h}[drb%gﬁﬂ{alémz%Il]rbsté—rhe reactl onis cool ed to RT and
gel at1 nous e solid is filtered and washed
t horSﬂh@m% Ttz (Gebyrdoxy-113 dttatsahydieheshthalencyiisoindole-

reS| u@% %“%?’t &%H %&éﬁi%&/\?‘%%ﬂ WFRE@? ﬁ}l—gjj Sadded

1,4-ib Aabicyelof®p.2] @ctap@ (411 §d; d132anol) ésllooed Wy dissaili@aininothio-

f [th b '
ceegBod ARicR, (57 94 S ol AT IRE A CHo2 YT 93 86 RE OB .
Trﬂa bé%bh@rYWs%dure&@béﬁce%&lﬁl\Q%d é’ﬂr?edzf%il 1éM+1'0he ﬂr@cﬁltate

Anmi no-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl sul fanyl’)

rﬁgﬂ washsst with HeOzarididriedeyndetsvaguo.e She crudsc selicevas

o B ciS) B, Wds E G

afftird 80Igvi@d % )rof (dirGethyRbiothrbani2® acid -@dded , Rdixbet,Bon of

e GO F YR wIIR W M A S i M)

RT. "HeqiiRB@on MAz, @D@ﬂ};* SPiBalyse(s, 219, ?7@~7 73 (l% m ¥.07-

is added to the solution and stirred for
7.NABHAI )96 8366.88 .(av 2hi) 4.54-4.Ghdted1 Hh 3.60R38. 6|9€(m:t1||'6n344§ (s,

3 e eeadE B peie 78t ggg,oT.Q?.ga&ﬁﬁtHL?.q) i's
r edUCIMS T i944Ne0;8Ne/4 38 (M+rtde resi due parti tioned

between H20 and CH2Cl 2. The aqueous phase is
extracted wth CH2Cl 2 and the conbi ned organic

E.SBirhahl fhivBarBartit S6d B f-(1Ne&iReH-1.81dif\RIr&iSomael- 2-y|) 5,6,7,8-

evaporated under reduced pressure to artord 4.7/
teframpdrondptthalen-irlhester.6, 7, 8-

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

and stir bar, preheated to 330 °C in a sand-bath, is added dimethyl-thiocarbamic
acid O-[6-(1,3-dioxo-1,3-dihydroisoindol-2-yl)-5,6,7,8-tetrahydronaphthalen-2-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 (SiO2) eluting with a hexanes-EtOAc gradient to provide 3.1 g
(58%) of dimethyithiocarbamic 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, CDCl3): § 7.82-7.86 (m, 2H), 7.72-7.75 (m, 2 H), 7.23-
7.26 (m, 2H), 7.07-7.10 (d, 1H), 4.52-4.63 (m, 1H), 3.61-3.70 (m, 1H), 2.89-3.09
(m, 9H), 2.61-2.75 (m, 1H), 1.97-2.04 (m, 1H)

LC/MS: C21H20N203S: m/z 381 (M+1)
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t et rahydr onapht hal en- 2-yl sul fanyl ) - 2- met hyl propi oni c, a

cid tert-butyl ester as a 30 brown oil. LC Vs
wE1®1RTNO2S: nlz 266 (MF1) WD 2004/ 037779 PCT/US2003/033371

PCT/ US2003/ 033371 -35 H.

2- (6-Acetyl am no-5, 6,7, 8-tetrahyd ronal)

ht hal en- 2-yl sul fanyl ) - 2 met $41  propionic acid

tert- butyl ester. Schenme 3. To

v . A ) e T N
eshapol ), d| ssol ved in CHZCI 2 (25 5 m), is added DI EA
3.3 nL; 18.9 m’mlcisrfand the reaction mixture is cool ed

t o Babemicdt VA 3dtacksifiagle, gauipmednvith aTelineandenser ardied

SRS & ST G SuTEER A e AP PR o oo
SB¥(1, 3-811('»)(0“36 d.bydrm&omdorrw)rfeamasmtramymcmaphtrmuemmym ester

t h i 2S04 .
(O i s ol s Bl 2o el s AbBET ik PBion gt & T and
thé@eé&ﬂlbhfw&sdréﬂﬁxédi MR reéeHRMRLPSHIARG Yo 48 Avn. Thetéddion is

a hexanes-Et OAc gradient to "afford 1.7

cogfedztO(FéT andithe aplaipows, gvhitegsolid i Hlfsrad @ndpvﬂamdeﬂ%or@ﬁghly

] P Y e R P ey Bt BB
and the crédO8esiduElwésli furtheH}rituatebwith .ofi@er( fitteréd ldnd the ether
4. 25-4.29 1 3.08-3. d 82-2. 88
evapprated §a5 egtiond braRsue tﬂ)a]ff:'%é i a](b@%mf .58
dlmthy&h%caﬁ)amchc&?s([@anﬂnddb 6 ﬁS‘@tréﬁydréﬁérbhthQ’eN@ -yl) ester as
C20FRONCBS: m z 308 (M+1) .
a yelloge @il.hy| ami no- 5, 6, 7, 8- tetrahydronapht hal en-2-yl sul fa
| t-butyl t 20
gZh)eLnCzN?th%h%f\%glsaﬁlgr%sggM%Egrace?yl)/ameﬁoerS 6, 7, 8-

t et rahydr onapht hal en- 2-yl sul f anyl ) - 2- net hyl popri oni c
G agr@-Amino-561 f:8-tefrahydrgnaphthglen-2-visulianyl) 2 -inethpropiopic acid

tembu)t Ie§t§dded a solution of 1.0 M borane-THF (42 m_)
t RT. The reaction was allowed to stir for
18I tedheRle 3 .c Joafimethylthigoamhahed amdt&[@#bﬁiﬂmﬁ;ﬁ 78e
ol vent evapor at ed ,under redu S
tefrgydianpPinploReEYY EF R 5 24k BRAY- SSANeEC M@ﬁ“ B&mL)
is @HH@& & sbiioh dfl&@ﬁ@émfgs . ZTh*?hﬁéIF R MéOHt % 5 mL) at RT. The

2- (6-et hyl am no- 5, t et rahydr onapht hal en- 2-yl sul fa
sofytion-ig stirred at reflux for 5 h and cooled to RT. tert-Butyl 2-

bromoisobutyrate (16.3 g; 73.2 mmol) is added to the solution and stirred for 16 h
at RT. NaBHys (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 H2O, the solvent
evaporated under reduced pressure, and the crude residue partitioned between
H-O and CH,Cl,. The aqueous phase is extracted with CH2Cl, and the
combined organic extracts were dried over Na,SOy, filtered and evaporated
under reduced pressure to afford 4.7 g (60%) of 2-(6-amino-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl)-2-methylpropionic acid tert-butyl ester as a
brown oil. LC/MS: C1g1H27NO2S: m/z 266 (M+1)
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met hyl propionic acid tert-butyl ester and it's borane
conplex as an oil. LO MS: C20H31INOR2S-BH3: mz 308

W@ eomBsiByor1l) 30 J. 2-{6-f PCT/US2003/033371
1-Ethyl -3-(4-trifluoronethoxyphenyl)ureidol-5,86,7,8-
t et rahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni c
acid tert butyl ester. WO 2882/037779
PCT/ USZOOS/ 033371 -36 Schene 4. To a mixture of

%dlssoTvedlnCHZCI é) m -) |saddd4-
tri FPENEONSt HEXSrframno-p o §éﬁfz§@féyotrqn@@hal¢n8? yiﬁ%lfe)nyl) -2-

m@ﬂﬂ/ iohRAsdid RIM-BES! Skbf (4 514'@1 rﬁﬁof OfisdivEd in'BR,Cl, (25
s e 3

was renoved Ln uce pre éure and t
mbb U@I edd¢(é§3illa.ﬁé3 BersLpth. 9frmredl) laydfthexsetaod:lbn mmtlmg rscpﬂq&ed to 0

%?%g%&'e&ﬁgw gi %%tgl% E}Z?')e n{og) 'Ff‘%g?ﬂfir E;g a?a rape to maintain
thtartembumtor@wétwwﬁ lneH It Theirdadtion, Was afoviéd foaldishh enRIEnd
stg al e -§§¥bSU| fanyl }-2- nethyl progl onic acid tert butyl

The teaclionwas fguied/ with Uz@laswagir@)wéh HefO; dried

ovE? Nely reﬁedu rreduced ress crude lw
2- f6 fI-Eth I%’b 4- tr|n uor onet oxyg eny urel I

purifigd by flash chromatography (SiOy) eluting with a hexanes- EtOAc gradlent to

af?o% Ja?égég‘z@%quala%@ty?ar%ng%,éﬁwke}tra%y rona%hma?éjn in ¢

ylﬁjlgaﬁ'?/[s)ﬂ-melﬁyylpraploﬂﬁd adid tarbboiybéstexypbaay kplid.ei do] - 5, 6,
7
tetr éhW%Whiab ERGE)R Z@&%B@Km 2 Hﬁeﬁt%ﬂ bpép{dohﬂi 5.46-

518, 4 P 3 4 8y T A GEOLIET ke o

(nwyadH)s RiOrF 204 4, RIA)f 188 {s,BH), 1'I7l‘j)e1 Bﬁl(menH)WaQBI(gntNE)d

oy TG bR bR el tring wih b

hexanes- Et OAc gradl ent to afford 0.643 g (43% of
2- {6 1 let hyl -

—m—hmkam‘*‘“‘bg" e f?%'o} o ”Ecbgéb?r °8' $”'4§ ?CLS e azﬁ.)‘“ E
7. 063chepde ﬁmTO&!-ﬁ;QluﬂOM@,fZ {G-acatyldminG-5487B8-45 (m 2H),
teéia_ﬁ;?drgii_gétltﬁ%?_eg?%lﬁyl%%rmiﬁmoeﬁhygl&pnzoﬁc aé'ld%élr't-]b'uf'y? oS (1.7 g;
4.64 mmol) in THF (42 mL) is added a solution of 1.0 M borane-THF (42 mL),
dropwise at RT. The reaction was allowed to stir for 18 h at RT, carefully

guenched 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-5,8,7,8-tetrahydronaphthalen-2-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester and it's borane complex as an oil.

LC/MS: CooH31NO2S'BH3: m/z 308 ((M+BHj3)+1)

J. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenylureido}-5.6,7,8-
tetrahydronaphthalen-2-visulfanyl}-2-methylpropionic acid tert butyl ester.
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25 LG/ Ms: C24H27F3N204S: nmlz 497 (M+l) Route 2 OCF3
OOHOS I ~-NH N WO 2004/037779 PCT/ US2003/ 033371

WO 3004/037779 PCT/US2003/033371
2-{2-[1-Ethyl-3-(4-trifluoronmethoxyphenyl)ureido]indan
-5-yl sul fanyl }-2- net hyl progi oni ¢ acid. Compound 2.0
(Exanple 2) 5 A 5- Mt hoxyi @an- 1, 2- di one- 2- oxi me.
Scherre 2. To a solution of 5-nethoxyindan-1-one (75.8

o EBRER 1o BB Ao e 85 R

teﬁanpc&nnamtadlehuylémﬁanwa mahylbmlma@ldttmmm eter and
sol uti on, ov nd the reaction was owed t

bFERS CAMPIE @9 6o ARan tissoived Cgﬁz@lshm e fapdded 4-°
trlﬂ@@}‘éhéﬁﬁb%ﬁgﬁ%%&%hﬁé@cﬁ ﬁes mifio ﬁe'tgé kiécﬂon Wwas stirred

| tered, 'washed séver al
at(ﬁT fat 18teThe acwentwa&fefmwoswacﬁargeqm pregsure and the crude

reR B U R s P GRS B3, Rt Wi Bebgned
EtDiAG gradRat (sprovidld)1.68 g188%4) of 2HB-[1 Bthyl- d@s 1H 15

ff'@umm‘?wyﬁlg%ﬁbﬂ?ﬂah%m%é %J%V%J&mrwawal%#ey{@ultanyi&o?
mérhsr@irdmsm'cwteh&n Ié@f@a%évwmsféaﬁﬁ 7 g; 0.291nol),

suspended in glacial acetic acid (0.99 L) is added
condénMStCesH b SO S6 T/AHIY ( (ME4p)4H9wed by 10% Pd- C
(27 g) and the reaction is mxed on a Parr apparatus
under H2 at 60 psi for 18 h. The reaction is purged
KwR4{6-[ NEthlid-t4etrifidotdnmethigtyphengifureiefo] &68,78e and washed
W t h AcCH The s.lv nt d under, reduced
gals ORIaR solvent is

Scﬂ"lelm{i @d TW'Z [6- f‘|29h9l5@-Q4-ﬁ’ifbuoromethoxyphenyl)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

A

g’

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-
trifluoromethoxyphenyljureido]-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: C24H27F3N204S: m/z 497 (M+1)

Route 2

OCFs

HO&S (r: NH
T
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cooled to 0 C, and neutralized to pH 10 with 50%

aqueous NaOH The aqueous 25 phase is extracted
we@xaoensizvel y with CHCL3 several tines and the BXI/DSIDF033371

are conbined, washed with H2O, brine, dried over

Na2SO4, filtered and evaporated under reduced

pressure to provide 77.3 g £66% of a crude oil. The

oil was subj ect ed to flash chronmat ography (Si02)

2-%—@10‘5@& E(El-grr 'r?\%ho&yprgewé]ukerggimdaﬁfl\@(Eulfanygfl 94 to
md’dh?ﬁﬁd)pdsﬁiclalmcﬁo ether (1 L), cooled to 0 C, and the
solution is saturated with HCl (g). The solvent was

Corappydi2 GndExamplidled pressure and the solid
triturated with ether, filtered, W 2004/037779
PCT/ US2003/ 033371 -38 and vvashed wWth ether to

¢ 1 BoBg-Zodxidenet hoxyi ndan- 2-yl am ne

g 5y S TSl gy

MéEOH (1 .4)) atU5® B &fdedrbutil rht)’lte (817r7\L 6,693hhol) drdPviSe dPer 45

mé?@g;?@utrafﬁ%ZHéb&%(mlf 3hbs p3ded Biips Tios plugoRover 20 min
an7d' tﬁé ARSI WA Sifets ﬁb' Qtir%@ h§ d@'(f@r an %dgheﬁgl 1 f!& l$‘r3] IT%QNE

. To a suspensi on of
reagtgm susapensien ds eepled, tbe(preq:lgltaiacﬁﬁdred washed several times with

oA B SPLIS B85 G5 pinoinden
1, Plalidrad- J’Z-(Dxmdaasllalbmge(&ﬁ]rcg, 0.2 nol) is added in
1 pqrtl on and the su%gensi on stirred for an additional

. B NM& (SORMIF3) ¢ Betel) 15y 7-8017:8% (g, &), B9 (bst o) o% R (s,
h c 0 d and diluted with 15 Et CAc. The
3@rg18e(§ Elhlg%hs & G”_I ed with H2O, the resultant
predJCHMSatChorﬂgN(i)ﬁm’dmZv([N@He)d with Et OAc, MeCH and
dried under vacuo to afford 25.2 g (43% of 2-(5-
met hoxyi ndan- 2-yl )i soi ndol e- 1, 3-dione as a white
B.s 8!NéthoX\ird&i-gaMrbineMa8ifodhforidsashed wi th H20,
evapor at ed under reduced pressure and the solid is

tri tpheme2. 19 51571%@3@/'“(#% { &rdigneRreKige; (5571% 29 e,
sudPeRdd il @@k e?c%ﬂ& a(:%lz@doSP LPE a,o%;jdgé c%Hcentrated d 2805 (67 mL)

net hoxyi ndan- 2-yl )i sol I one as
fokawediby 10% Pd-C (27 g) and the reactlon 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 H,O (500 mL),
cooled to 0 °C, and neutralized to pH 10 with 50% aqueous NaOH. The aqueous
phase is extracted extensively with CHCI; several times and the extracts are
combined, washed with H;O, brine, dried over Na;SOy, filtered and evaporated
under reduced pressure to provide 77.3 g (66%) of a crude oil. The oil was
subjected to flash chromatography (SiO;) eluting with 40 : 2.2 : 0.2 CHCl3:

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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1H NVR (300 MHz, CD3OD): S 7.83-7.87 (m 2H),

7.68-7.74 (m 2H), 7.10- 7.13 (d, 1 H), 6.73-6.78 (m
WwWQ@Rko4/057708-5.21 (m 1 H), 3.79 (s, 3H), 3.48-3PGBUSI0P3/033371

2H), 3.07-3.18 (m 2H) LC Ms: C18HLI5NG3: niz 294 (M)

25 D. 2-(5-Hydroxyindan- 2- yI)|30| ndol e- 1, 3- di one.

Schenme 3. To

2- (5- et hoxyi ndan- 2- yI)|30|ndoIe 1,3-dione (19.7 g; 67

1), di | yed Cl 3 m) an _
B AR DRSS B v
hydrbétilendélas edile?sdii@d40 nmL), dropwise at a rate to 30

mai ntain the internal tenperature between -50 and -60

C. TheNMRI00MHz ©DIOB): § 2.08+T.0%éd, tH), Gafinist 6HIRTE.606.72

(ot b dpon 8 B aoarbaness 2 b8 70 0 2,

1.6 t(k, Z4x ur at ed NaHCGS (500 m.) and stirred for an

add|t| nal RT. The precipitate is filtered,
qﬁ'ﬂégo @4 Dn ether, filtered and

dr| qg{_;i!&d@i{oy@gql@cto afford 14.8 ¢ (79 9% of
2- (5- hydroxyi ndan-2- vyl )i soi ndol e-1, 3-di one as a beige
SO|Id 5 1H NVR (300 MHz, DI\/BOd6) 6 9.16 (s, 1H),

: (ed,lH) 6.56-6.62 (m
=43 (m 3H), 2.99-3.10
(m Qd:lﬁenhéiBJ\/EFo ﬁﬂdﬂb&hﬁ& of 602, RGB! ((8'@"1) 24®nol) in DMF (250

b O[2-(

mb) o i BiELE 6064 SiinetRasyibdar 2y erBlaeddreghieie (0.0 g
|

0. E%&) éﬁdﬁ@é@%@@@g%ﬁeﬂ gé# f}g'rdgﬂgﬂ ePﬂbh%réngﬁ)ar(d%l@@ g; 0.2

maa@eadqe inct-aerion @pell tbp Buspersiet stired fof @ agid|tmr@51fﬂo‘5h at

S L B RS A IN E
EQACTHEhe emanicgphdse is auashdd owierHiQ, ghe veduttant érdc)plt&téiflltered
S R OB LSS R 58 b S5 HRASS o

m&hoR§ind ARSI ANE A RaMne &C4 hfte solid. The organic phase is
washed with H,O, evaporated under reduced pressure and the solid is triturated
with MeOH, filtered, and dried to afford an additional 19.7 (33%) g of 2-(5-
methoxyindan-2-yl)isoindole-1,3-dione as a white solid.

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

LC/MS: C1gH15sNO3: m/z 294 (M+1)

D. 2-(5-Hydroxyvindan-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-CHCl, (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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[ 2- (1, 3-di oxo-1, 3-di hydr oi soi ndol - 2-yl )i ndan-5-yl ]

ester as a beige solid. 1H NWR (300 MHz, CDClI3): S
wQ282037783%7 (m 2 H), 7.69-7.75 (m 2 H), 7.17-PRDUS2083/033371

(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 DinethéPthiocarbamc acid S-[2-(1

3-di oxo-1 3-di hydroi soi ndol -2-yl )i ndan-5-y] ester. 25

- hot fl ,_equi d with
toF Rerfugicndd b RPN oPS 0T i 3R B B S gional
0.5rh @t RRN ﬁfhb@irébiﬂ)iihtgw?l;ﬁltﬁred,i \H@éﬂaddWi:ﬂi glg@{ )bl_é’éﬂf]dégliﬁ leicher,

-] 2- - i soi ndol - 2- i ndan- 5-
s ahd iled yhdh artintp fiond 14 Bab e ohol e Mersindan-2-
yifsdindaE 17 Rbioke 48 Abefdk s388. C. rapidly cooled to RT

with a N2 stream and the crude residue purified by

f 1 ash NUR(306MMHzgDMBG-d¢)So®2)6 &, dH)NG8Ri .81 ém, 4 H), 6.98-

- Et r.adi,ent rd 8 004/037779

7 BRI RS arnsed e 2P RS B0 ihek P e Goaitbanice .10
(mM@H) S-[2- (1, 3-di oxo-1, 3-di hydroi soi ndol - 2-
yl)indan-5-yl] ester as an off-white solid. 1H NWR
(30&@%%5,3 CarktisBlOs: B2 288 (M+8y (m 2H), 7.69-7.74 (m 2

H, 7.22- 7.36 (m 3H), 5.10-5.22 (m 1 H), 3.59-3.67

(m 2H), 3.06-3.23 (m 9H) 5 LC Ms: C20H18N203S: niz
F.Zaimethyithiocarbaphigecid, Ot[Ri (0 Sadibacd1¢3-dibiydroisoindol-2-yl)indan-5-yi]
es§é|( 2-am noi ndan-5-yl) ester. Scheme 3. A-3-neck flask,
—equi pped with a reflux condensor and nechani cal

sti rSchiemd 3. Tha @Ry drbxyindaribly()¥dindole-188ione (31 g; 0.11 mol)
di nethyl t hi ocarbam_.c acid 10 i _
d'@%@‘{}\ﬁl, hyeleous - DMB (406 ) ds addertibii-diagabieyalR-B2lyegtane
(023 Sipsiof [pu y TRy e qiBaidy Polliad B 8058
melp _nd teriselltion wasstirred at R3tfor A 6ig Ther reabtion s pdlired over ice-

waBPEL P Srfieh et TR RGeS Rlbredoasnsdwiego
anthdrieek ureter vaasd esaffore 41065i(1601 % a3 afae@lyRioda®aMmic acid O-

uced pressure and the crude 15 residue was further
[2{(?’%9 IS VWOW‘nyl)'W@%%YH@éthr?é apeige solid.

evapANANRY 380 Rz, CBEHEALYT BOSREHIE, %ﬁ)g{rk@%é(rﬁ, 9 H), 7.17-

(95% of dinethy I OC amc ac
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-diox0-1,3-dihydroisoindol-2-yl)indan-5-vi]

ester.

Scheme 3. To a 50 mL round-bottom flask, equipped with a reflux
condenser and stir bar, preheated to 330 °C in a sand-bath is added
dimethylthiocarbamic acid O-[2-(1,3-dioxo-1,3-dihydroisoindol-2-yl)indan-5-yl]
ester (6.30g; 18.7 mmol) in 1-portion. The melt is stirred for 12 min. at 338 °C,
rapidly cooled to RT with a N2 stream and the crude residue purified by flash

chromatography (SiO.) eluting with a hexanes-EtOAc gradient to afford 3.88 g



10

15

20

25

30

am noi ndan-5-yi) ester as a brown oil. 1H NMR (300

MHz, CDCI3): 8 7.15-7.33 (m 3H), 3.80-3.88 (m | H),
w@2@3/033722 (m 8H), 2.64-2.72 (m 1 H), 2.17 $GBFUSDHH/033371

20 LC/ Ms: Cl2H1I6N2CS: miz 237 (M+l) 1.

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

tert-butyl ester. Schene 3-%%0 di net hyl t hi ocar bam ¢

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

(Y5 e i 1 BHEG-FoSht QhRh
yl)mdian-sqt] dstersds an eff-wititersalidux for 5 h and cool ed to
tert- 2- bronoi sobutyrate (7.0 g; 3 ll??l)

N AR DRz SR P T i 2H0 s EpOTa7 4 (a2 72
TR AR B0 5. 2 AR S o8P It S e LA e

The L%(Mﬁé&stmhb@eSJ /2367 &d+€d with Et OAc and the
conbi ned organic extracts were 30 washed with H20,
brine, dried over Na2SO4, filtered and evapor at ed

H U MieethWehid8arb203d 4¢R @@Jahﬁ%lﬁ%rﬂ%%mster 41 reduced

pressure to afford 4.

2- ( BARMorndaR-mea| %kf %ymgeobwﬁh@trﬁﬂ%ﬁ@pﬁmpc andi d
m%é‘rﬁzén‘sl%&gts?(ﬁkr/ﬁié gﬁ%rﬁéd itk Y @ mLy ShYRim Sth{liizD®Emic acid

S2{( L 3Akwtoy érdihyﬂm&airml-;m@mdm?.w% ©Btami6.9yg; [R00H ronodly:
§ingnt 35 Bafit e BN is 2RO T 2orioet BT e coagiop was

reflexdd withiimdchanicar st(rﬂsﬁg €or®B0 rhinh. 4T h’@mia)ctloﬂ@@&ilé@@b RT and the

9%%%51@&11&% ﬁ°'H3 %tfuteéeq %n%wars%é wih @ﬂ@r %@cyef%} It'mﬁﬂ za?heu@her
whshek ar@‘eonﬁ?né’a @Vﬁbéra'téd é‘ﬁ&’é‘r%&‘ué&#%@s&% %dr @%ecrﬁ@e

mai nt ai n eterrp ature bet wee
resléaetwasrfuvther taitureteswitio etier rfiltecedand #te ethedefapora®dhynder

oSt R shledo ATRH oo IRATS: dhiulfbidspllarfi e

aminoihelaniS-yl\vastepasiaf brednkyil. f | ash chr omat ography (Si02)
elutjng wth a hexanes-EtOAc_gradient to afford 11.7

g (714 R{36Q Wiza &5 p)a i T th-ABr(ms 3H), 3.80-3.88 (m, 1H), 3.05-

| I idtert-butyl ester as
3”%’2. %@’”?0?437?@"”@'\. Iﬁ@é Z*ﬁﬁz coal 3)!J 8 7.31.7. 35
(m LEIMB: CrHENZOS8N{z 237 (w1)5 73

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

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

washed with H20, brine, dried over Na,SOy, filtered and evaporated under
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(m 1 H), 4.68-4.78 (m 1 H), 3.25-3.39 (dd, 2H),
2.74-2.80 (d, 2H), 1.94 (s, 3H), 1.43 (s, 15H) LC Ms:

WEIBHATNGBS: mz 294 (M+l) 20 K PCT/US2003/033371

2- (2- Et hyl am noi ndan- 5-yl sul fanyl ) - 2- net hyl pr opi oni c
acid tert-butyl ester. WD 2004/037779

PCT/ US2003/ 033371 -42 Schefft- 3. To a sol ution of

2- (2-acetyl am noi ndan-5-yl sul fanyl ) -2- met hyI pr Opl on| c

dtertb | est 7 a. ,.33.5 I
refliodt ir¥shipauy Aroid 1 o (7% o2 B o Srps oy
mgmﬁrp%;ﬁ@m@tacl@terﬂmwr@ﬁ@ﬁéspﬂbrdWﬁSoﬁi' l owed to stir for
at RT, cooled to O ﬂluenched with MeOH (100 )

5 and/M@aCortdsbi@-9nauz 308 dMedY pressure. The resi dual

oil was further azeotroped wth MeOH (3x) to afford
g (1009 of a m xture of 2-(2-ethylam noi ndan-5-
J. v2-€2+Acatyldmindindankbisulfam vhr2-onedleyldropémtic baittert-datyd ester.

?:23%&8%% 215.% % o iﬁgﬁgiﬁ%d‘gﬁ\/ﬁbwproplon|c acid tert-

btﬁylfe%tér3(11£‘6f‘d‘|4r734 trné Iy, dissencaRidr P ReDyhl ) r@!aéi@éd TEANS.6

| sul fanvl }- 2- rreth I p roplonlc acid tert %
mb,&’é? mmagh @hd tlae rqqptlgnrml%tlhgg;(g}oed to 0 °C. Acetylc loride (4.1

mE: §726 Fh¥h %Tbgkﬁ’édggf%gmﬁsé’ ét‘%uté‘%/h‘)a r?ta ?%%B%&?ur%giﬁween

aci d tert-but r and borane corrp ex
0 nfr8C) Thelrsadiiarswhs etiowed @Haar t¢ RIO stntrgzd forst Galolddillited with

Clih WAt PO BRET Syer NG oSy dted s faayced

pré€sute. The credd MEWaswmé@ lWVIQéh @ﬁﬂﬁﬁatbgﬁé\p@@QSF@ﬁ%ﬁMng with
and the_crude residue _was pur

a bexasest G spradiest tpgffrd it fg (m %9. 0521(33@&%4.6@@19% -5-
ylélfl?ﬁyl?'lit-rgttaﬁyrﬂ é&?qlc ﬁr%%%ﬁésp enyc‘ﬁ ?ﬁllgl do] i ndan
-5 2 }MRIBehMHzZ Z}D@tahxﬂ?mbm%r(nc 23id), . 1 B:i7t1 Sk, fIH), 5.73

(5. %%ﬁ%%iw 6853 B ot B a0 89411 oF yam),
1439574@%8(m 1 H, 322339(m 4H), 3.01-3.09 (dd,
2H) % 15h), 1 23 1.28 (t, 3H)
LC/MS C19H27NO3S: m/z 2 4(M+

K. 2-(2-Ethylaminoindan-5-ylsulfanyl}-2-methvlpropionic acid tert-butyl ester.
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LC M5: C27H33F3N204S: mz 483 ((MC4AH8)+1) 25 M
2-f2-f
wQa2aEhy1778- (4-tri fl uor onet hoxyphenyl ) ur ei dol i nPEIFUS2093/633371
ul fanvl }-2- nmethyl propionic acid. Scheme 4. To
2-{2-[ 1- et hyl
-3- (4-trifluoronet hoxyphenytd-urei do] i ndan- 5-
yI sul fanyl } - 2- rret hyI propl onic acid tert butyl ester
1 dl SS ed 30.CH2 is
o Saflems 3150 msolulfn G s ppinaiadans -wsﬁifgn%&m

mdtRYIpropienid B@ldst@HMﬁMIéé% 1 €7y 83 3IRHEH) in 0 mL)is
r{égsﬁ% and the residue vvas?v%url fied % 2004/ 037779

add@cr/awbmsv Qfgb,@MbOEamg BYF (22smLoiremaiss gt dphy Thesreasfion
wed :%lf%\% WP £t T RPRTS &I o §P@ILEN cHed it RfeBH Brob3mL)

anﬂ e[vﬁppmted bpde3reded¢d prdsaomreo ndtch@siciabol Wes feaithier]) dzedtmped

R R TR ek
ylsﬁlf&ﬁylyzjrﬁet@ug fréplbhlc aGido@rt-Butyl-ebler(£hd |2d‘l}»oraﬁe4>5n{;ﬁex ds an

H, 3.18-3.36 (m 4H), 2.98-3.07
OIl(m 2H), 1.48 (s, 6H), 119128 (t, 3H LU M

t%ﬁﬁ%'\%fi)gj%g nﬁounc?s"{/%éé& Mo ;173 77 C 10 The

fol 'ow ng wer e oI | om ng Schenes
3 and 4 and Steps J, K, L and M of Route 2,

L_.mgi%%ﬁ@%g@t Sétr?o&(\j/p elllvlf)sﬂrelgghrﬁaeaancé vPsquanvl} 2-

métﬁ)/lo?odlé’mfzbcﬂtbﬁ'b@vl(eétérrI f 1 uor onmet hoxyphenyl )ureido]i
ndan- 5-yl sul fanyl } -2- 15 net hyl propionic acid

ConsshiatneA .1 T(eex AtitEee of) 2-(Zeitylangineindagmbsylpulianyi)-2-N
métﬂﬁllﬁfcﬂ}?&?}@taﬁld-teﬁlﬁlutﬂ)esfgr dRaBdtarte ¥BHpIS@H PG Y mmol),

romat ogr a
dissolved in CH2Clz (100 mL) is added 4-trifluoromethoxyphenyl isocyanate
(10.2 g; 50.2 mmol) and the reaction was allowed to stir at RT for 18 h. The

solvent was removed under reduced pressure and the crude residue was purified

by flash chromatography (SiOy) eluting with a hexanes-EtOAc gradient to afford
11.2 g (62%) of 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
yisulfanyl}-2-methylpropionic acid tert butyl ester as a white foam.

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

LC/MS: CorHasF3N204S: m/z 483 ((M-C4Hg)+1)

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

methylpropionic acid.

Scheme 4. To 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}-2-methylpropionic acid tert butyl ester (4.8 g; 8.91 mmol) dissolved in
CH2Cl2 (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



10

15

20

25

20 (Chiral pak AD colum; isocratic gradient with
hexane/ net hanol / et hanol : 92/4/4) to provide
w@ B)o4iosit7ey medi ate L (4.8 g). Using Step M of Rett/esfp3/033371
Compound 2.1 (3.1 g) was prepared. LC ME:
C23H25F3N204S: m z 483 (Mrl) 25
2-{2-[1-Ethyl -3-(4-trifl uoré?nathyl sul fanyl phenyl )ureid
o] i ndan-5-yl sul fanyl }-2- net hyl propi oni c aci d.

oy FABROM B b (B05), ARy iR A H SRAEL EOAG gradent to afford

3.C3 @08 &22{2([0 &AByIB-( @ﬂ%bm&hsﬁm@n?/mmuet@]mbm@
VIS R G RBIEP A PO PSatE sl w th 4 Lrif1

L0f HNRREIGDN COAat £ 202, A BA TG 7 B,y 700
7.31 89 23-])46 45q(s, 2H),, 4.84-BB5(n0)61 H)rB. 1B-3IB6 (7, 144 72.98-3 0T (rh,
21t 4 o BB b et * 200’ ?M&) Vo 2o byl "

- 2- {L/MSE Co3HosF3N204S: miz 483 (M+1 2
- pent - \{4 trifluoronethyl suI anyl phenyl ) urei do]i nda
?1511? fAyf1 pr opi oni ¢ acid Conpound 2.3 (Exanpl e
SCF3 0 O HO S| ~-NH Conpound 2.3 (0.22 g; 32%
for 2 steps; white solid) was prepared following 15
Tlﬁoﬁqﬂlewmga‘rﬁjcmppmﬂﬁdwerea)rbpanedpfbﬁmmmg Suhemds 3 hhddiahel

St‘ée“?% UB aiﬁﬁ% hgf e(ﬁ,]sui)%ltu l_aLg CDBOPQ @‘,1§ agjustmg reac?lon

conditions as needed:

(8)-2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidoJindan-5-ylsulfanyl}-2-
methylpropionic acid.

Compound 2.1 (Example 3)
OCF3

Hoj><s\[ JV\\/ z>\‘—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: CazHasF3N204S: m/z 483 (M+1)

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

Compound 2.2 (Example 4)
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1.45-1.58 (m 2H), 3.07-3.22 (m 6H), 4.89-4.99 (m 1

H, 7.15-7.18 (m 1 H), 7.33- 7.35 (m 2H), 7.33-7.35
w@go4/03Hy9 7.40 (s, 1 H), 7.50-7.57 (m 4H) LCP&BUS2003/033371

C26H31 F3N203S2: mz 541 (M+l) 20

2-{2-[1- Et hyl - 3- (4i sopropylghenyl)urel do] i ndan- 5-yl sul

fanyl } - 2- met hyl propi oni c ound 2.4 (Exanple

6) WD 2004/037779 PCT/ US2003/ 033371 -45- /I \ op Hp

s | ~_NH N) Congeund 2.4 (0.18 g; 34%for 2 steps;

white solid) prepared following Route 2 by
repl aci ng 4;t uor onet hoxyphenyl i socyanate with
yI

5 i socyanate. 1H NWVR (CD3OD); 8

[ opyi ph
"o, @9 1.38 (5, 6H), 2.82-2.87 (m 1M,
3. 10- v?q 3.37-3.39 (m 2H), 4.99-5.04 (m 1

CC(Hrﬁ? %%1 5 27(03%?' §'237° %2 %tefz)%swh'ég@@g‘ M@@%ep Zfaﬁa wing
Rdu¥& Dby rje%la%lr{%4-[tﬁﬁ‘hb%lﬁéﬂ%§<?ﬁﬂ &HYA [XeB & With-£t hy

ur ei doj i ndan-5-yl sul fanyl }-2- et hyl propi onic acid
triturphigraethory [soeuaate. 7Y N OO HOS | NH N 15

'H NMR (CD30D); 6 1.16-1.20 (t, 3H), 1.38 (s, 6H), 3.09-3.23 (m, 4H),
3.37-3.44 (q, 2H), 4.95-5.06 (m, 1H), 7.14-7.17 (m, 1H), 7.32-7.35 (m, 1H), 7.40
(s, 1H), 7.55 (s, 4H)

LC/MS: Co3H25F3N203S,: m/z 499 (M+1)

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

Compound 2.3 (Example 5)
SCF3

HO&S\[E Z>\‘—NH

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

'H NMR (CDsOD); § 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: CosH3z1F3N203S2: m/z 541 (M+1)

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

Compound 2.4 (Example 6)
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Compound 2.5 (0.34 g; 66%for 2 steps; white solid)
was prepared following Route 2 by replacing

wa2aonjos170or omet hoxyphenyl isocyanate with 4- PCT/US2003/033371
di met hyl am nophenyl isocyanate 1H NVR (CD3OD); 6
1.15-1.20 (t, 3H), 1.42 (s, 6H), 2.88 (s, 1 H,
3.05-3.69 20 (m 4H), 3. 314%- 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) LCO Ms: C24H31 N303S: mfz 442 (M+l)

2-Methyl -2-{2-[ 1rpentyl -3-(4-trifluoronet hoxyphenyl ) ur
ei do] i ndan- 5- @ fanyl }-2- 25 net hyl propionic acid WO
/0377790 PCH/US2003/ 033371 -46- Conpound 2.6
%@ Y3 00 \\ HOoS\ I-NH N 5 Conpound
77%for 2 steps; white solid) was
pr epar ed fol)l ow ng Route 2 by replacing acetyl
chloride with valeryl chloride. 1H NVR (CD30OD); 8

0.847-0.893 (t, 3H), 1.20-1.29 (m 4H), 1.39 (s, 6H),
Cqmseurld B4 (08 @84 % Sordustepeowlitg selid) was. Igeparesidoliowing

o 2l et P A hcony

|s<ﬁ3y{aaate3 (4-Di mat hyI am nophenyl ) - 1- pentyl urei do] [ ndan 5
LRI GRS & Fahe i . 36T, B, 2 85-2%7 (m, 1H),
3.10-3.21 (m, 4H), 3.37-3.39 (m, 2H), 4.99-5.04 (m, 1H), 7.14-7.17 (m, 3H), 7.23-
7.26 (m, 2H), 7.32-7.50 (m, 2H), 7.40 (s, 1H)

LC/MS: C25H32N205S: m/z 441 (M+1)

2-{2-[3-(4-Dimethylaminophenyl)-1-ethylureidolindan-5-ylsulfanyl}-2-
methylpropionic acid

Compound 2.5 (Example 7)

\
N—

HO&S\KE Z>—NH
)

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 (CDsOD); § 1.15-1.20 (t, 3H), 1.42 (s, 6H), 2.88 (s, 1H), 3.05-3.69
(m, 4H), 3.31-3.69 (m, 2H), 4.94-5.06 (m, 1H), 6.78-6.81 (m, 2H), 7.16-7.21 (m,
3H), 7.29-7.41 (m, 2H)

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

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

methylpropionic acid
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N 15 Conmpound 2.7 (0.25 g; 36%for 2 steps; white
solid) was prepared followng Route 2 and conpound
wWQ@2@4k0%77r€pl aci ng acetyl chloride with val eryl PCT/US2003/033371
chloride. 1H NWVR (CD30D); S 0.869-0.915 (t, 3H),
1.17-1.31 (m 4H), 1.44 (s, 6H), 1.57-1.65 (m 2H),
2.91 (s, 6H), 3.12-3.29 (mM*®H), 4.94-5.02 (m 1 H),
6.80-6.83 20 (d, 2H), 7.17-7.23 (m 3H), 7.32-7.38
(m 2H) LCO Ms: C27H37N303S: nfz 484 (wm+l) WO
2004/ 037779 PCT/ US2003/ 033371 -47
&n‘baurﬁc82.(64-(Ei@mpm08/)l phenyl)-1-(3-pentyl)ureido]indan-5
-yl sul fanyl } - 2- (g%t hyl propi oni ¢ aci d Conpound 2.8
(Exanpl e 10) HO S\ \ J-NH I N 5 Conpound 2.8
(& rTg, 14%fo steps; white solid) was prepared
fiol Is u@g 2 and conpound 2.4 by replacing
HO3 with valeryl chloride. LC MS:
C28H3 3Sy mlz 483 (M1)
2-{2-[3-(4-nert-butyl phenyl)-1-(3-pentyl)ureido]indan-
5-yl sul fanyt}-2- 1o nethyl propionic acid Conpound 2.9
(Exanmple 11) 0 0 HOKS I ~-NH N Conmpound 2.9 (4 ny;
9% for 2 steps; white solid) was prepared fol |l ow ng

CAMBITIT 0cb SRR oHnorih T <o Sl ic) s prepared following
Rc%mwﬁml m%rpyécmgsavgetﬂwcmdelﬂmleﬁﬁ8?716%8.038- mz 497
NMR (CD3;OD); & 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: CasH31FaN204S: m/z 525 (M+1)

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

\
N—

HO&S\[ E :>\‘—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 (CD3OD); § 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: Ca7H37N303S: m/z 484 (M+1)
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2-[2-(3-(Bi phenyl -4-yl -1-pentyl urei do)i ndan-5-yl sul fa
nyl]-2-methyl propion ic acid 20 Conpound 2.10

W@ Boanpi7eo 12) WO 2004/ 037779 PCT/ US2003/ 03337 1PCF/U82009033371
HOS | ~-NH Conpound 2.10 (3 ng; 7% for 2 steps; white
solid) was prepared foll ovvi%g Route 2 and conpound
2.3 by replacing 4-trifluorothi ophenyl isocyanate with
4- 5 bi phenylyl isocyanate. LC/ Ms: C31 H36N203S. niz

2 A PO BRSPS - 5-

méthglrdpanit acd-  net hyi propi oni ¢ acid 1o Conmpound 2. 11
,(Exarrrgjrf 13¥E OO0 HOSI ~-NH N Conpound 2.11 (13 nmu;

Compeynsy 2.8 {EXHBPI&19)) was prepared fol | owing Route 2
and Conpound 2.4 by replacing valeryl chloride with
caproyl chlori LO M. C29HAON203S: nfz 497 (M+1)
15 2- Met hyl
-R-£2-[1-h [/=3- (4-trifluoronet hoxyphenyl)ureido]inda

HO&%%W }propi onic acid Conmpound 2.12 (Exanple

200

14) i§037779 PCT/ US2003/ 033371 -49- OCF3 O O _

HO XS ~-' NHy N

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: CogH3gN203S: m/z 483 (|V|+1)

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

Compound 2.9 (Example 11)

Ho&s\(j:\/ (}—NH

§

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

LC/MS: CogH4gN203S: m/z 497 (M+1)

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

Compound 2.12 (18 ng; 54%for 2 steps; white solid)
was prepared following Route 2 by replacing valeryl
w@kioasde wi t h caproyl chloride. 5 LO MS: PCT/US2003/033371
C27H33F3N204S: mlz 539 (M)
2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethyl sul fanyl phe
nyl ) ur ei do] i ndan-5- vyl sul fafl'@/T }propionic acid Conpound
2.13 (Exanple 15) SCF3 OO HOS I ~-NH 10 Conpound
2.13 (14 nmg; 36%for 2 steps; white solid) was
prepared foll ow Route 2 and Conpound 2.2 by
repl aci ng val e chloride wth caproyl chloride.
LC/MB: C27H33K3NR03S2: iz 555 (M+l) 15 2- Methyl
%éz- 1- pr?g 1=3-(4-trifluoronet hoxyphenyl)ureido]ind
HOA > \@L anyl } propi oni ¢ aci d Conmpound 2. 14 (Exanpl e
16) OHOS I-NH \ "~ N WD 2004/ 037779
PCT/ US2003/ Q33371 -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 M. C24H27F3N204S: mlz 497 (M+l) 5

2-Met hy|-2-{2-]1-buytyl-3-(4-trifluoronethylsul fanyl phe
pryw%flld@] ('{?‘ﬁaé.:ﬁ? 2%052 §tﬂp%aw9|t? BPspiveas ereperes aiapiadoute
2 Zankp doRpyIRbe 21 )by $Epidcing 4-trifluorothiophenyl isocyanate with 4-
biphenylyl isocyanate.
LC/MS: C31H35N203S: m/z 517 (M+1)

2-{2-[3-(4-Isoprépylphenyl)—1-(3-r3exyl)ureido]indan-5-ylsuIfanyl}-2-
methylpropionic acid
Compound 2.11 (Example 13)

HO&S\(E E}—NH

Compound 2.11 (13 mg; 44% for 2 steps; oil) was prepared following Route 2
and Compound 2.4 by replacing valery! chloride with caproyl chloride.
LC/MS: CooH4oN20O3S: 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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OOHO S| ~-NH Conpound 2.15 (11 ng; 32% for 2 steps;

oil) was prepared following Route 2 io and Conpound
wQ@2@4k0%77r€pl aci ng acetyl chloride with butyryl PCT/US2003/033371

chloride. LCOMS: C25H29F3N203S2: m z 527 (M+l)

2-Methyl -2-{2-[3-(4-trifluoronmethoxyphenyl)ureido]inda

n- 5-yl sul fanyl } propi oni c atid is Conpound 2. 16

(Exanple 18) OCF3 O OS ~-NH HO Il NH Compound 2.16

(11 ng; 49% for gsteps; oil) was prepared fol | ow ng

Route 2 by acyKating with 4-trifl uoronethoxyphenyl

igocyanate. L » C21 H21 F3N204S: mz 455 (M+l) 20

HO D—NH .
2 t -[ 1- pent - 4-enyl -3-(4-trifl uoronet hoxypheny
| )ureido]indan-5- ylsulfanyl}propionic acid 25
Conpound 3.0 (Exanple 19) WO 2004/037779
PCT/ US2003/ Q33371 -51- OCF3 OO HO XS |1 ~ NH To
2- (2- am noi ndan- 5-yl sul f anyl ) - 2- net hyl propi onic acid
tert-butyl ester (0.220 g; 0.72 mmol), dissolved in
DCE (4 nmL), is added pent-4-enal (0.060 ng; 0.72

Cdimpbl)ncf QHZJWEIH n’g;y Sdi fompt stepe el pixy Relidhwes I;ﬁ@pér@d%uowmg
he 5 reaction m xture stirred fo

thstZ tnrrrephawg Ié%!@ﬂi' shlorifle wWithecapgry! ghlorifed wit h
LC/MS: Cy7H33F3N204S: m/z 539 (M+1)

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

Compound 2.13 (Example 15)
SCF3

Ho)j><s\©:>_z>\—“”

Compound 2.13 (14 mg; 36% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.2 by replacing valeryl chloride with caproyl chloride.
LC/MS: Cy7H33F3N203S2: m/z 555 (M+1)

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyl}propionic acid

Compound 2.14 (Example 16)
OCF,

o O
HOJ><S©:>'N§_NH
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CH2Cl 2, washed with H2O, brine, dried over Na2SX4,

filtered and the solvent evaporated under reduced
wpe@sssired t o af ford 2-nmet hyl - 2- (2- pent - 4- PCT/US2003/033371

enyl am noi ndan-5-yl sul fanyl ) propionic acid tert-butyl

ester as a crude oil. 10 Con‘gound 3.0 (0.149 ny; 40%

for 3 steps; white solid) wa prepared fol |l ow ng

Route 2 and steps L and M by acyl ating with

CATREU IETES R PLS0M PR B R o 2

B i g oy e A ““fﬁ‘i““"g > aubstituting
read‘e‘%%{&s a('f?dﬁ Eﬁ%{g@%éﬂl\f?ég& M) condi tions as geeded:

2l\/bthy| -2{2[1(3 nmet hyl
|¥ 4 trifl uoronethoxyphenyl)ureido]indan-5- 20
2- E’leé Wl }b%yln%{wlfﬁypm@thvl@uﬁmwpmypomdb]mdan 5-

USR] 3 OOHOS ~-NH WD 2004/ 037779

VR IBER o atE) O Compound 3.1 (13 ng; 29% for 3

C@ﬂ@@md andt dEzampty) 17)as prepared fol lowing Route 3
substituting pengCF 4-enal with isobutyral dehyde and

acyl ating w t trifluoronet hoxyphenyl isocyanate.
L/ VB: C26 04S: mlz 525 (M+l) 5
r

szék? opyl phenyl ) -1-(3-net hyl butyl )ureido]in
nyI} 2- et hyl propionic acid Conpound 3.2
e 21 00 HDSi ~-NH

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: Ca5H29F3N203S;: m/z 527 (M+1)

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

OCF4
0 o
S
0 < bk
Compound 2.16 (11 mg; 49% for 2 steps; oil) was prepared following Route 2 by

acylating with 4-trifluoromethoxyphenyl isocyanate.
LC/MS: C21H21F3N2048: m/z 455 (M+1)

Route 3
2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)u reidolindan-5-

ylsulfanyl}propionic acid
Compound 3.0 (Example 19)
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10 Conpound 3.2 (11 ng; 27%for 3 steps; white solid)
was prepared followng Route 3 and conpound 3.1 by

wOo ephagi’my 4-trifl uoromet hoxyphenyl i socyanat ePCTH$1903/033371
4-1i sopropyl phenyl isocyanate. 1H NVR (CD3OD); 5
0.877-0.895 (dd, 6H), 1.19- ;3 22 (dd, 6H), 1.42-1.53
15(m9|—|),280289(m1 2.99-3.08 (m 2H),
3.17-3.48 (m 4H), 4.98-5.03 (m 1H, 6.26 (s, 1 H),

7.10-7.22 (m SHper 7.32-7.35 (m 2H) LC M
C28H38N203S: 483 (Mt1l) The follow ng 3 conmpounds

re prepargd | om ng Schenmes 1 and 3 and Steps 20
H&w%& Rette 1, substituting reagents and
adj us reacti on conditions as needed: _
2-{6-[1-Butyl-3-(4-trifluoronethoxyphenyl)ureido]-5,6,
7, 8-tetrahyagronapht hal en- 2- .
'yl sul fanyl } \2- net hyl pr opi onic acid 25 Conpound 1.1

Td 5 B RiRah ok Sl gy B oBiopiatig ey e6ta? (0220
0. 72 eiiol) Watisseivaal nhdbc\ea§4 PRSP A b8! S4B TndYo.72

IaC|ng acetyl chlorid utyry
QF Nllowed Hai spgrmmcmwbszﬁry@W&)(OZl g, 1.0 mmol) and the

regﬁt{ogi éﬂx}ﬁ%t ¥llrrr<§H ?olr ‘fé 'hf ét“ﬁ‘romﬁﬁeh ¥ ;ofnan ulorlae S dlflru’?elddwrth

Crﬂ;é.‘tlf, agshezh amht H@(D,e bride y teed fo&'@VH\}az%OIEtﬁhél‘d@ir Qﬁdi Ocﬁé Csolvent
dCorrp (JJ d2 g(ljzxa le 23) O

evaporate under  reduc pressure ~ to afford 2-methyl 2 (2 pent-4-

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

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

LC/MS: CasH29F3N204S: 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-methy|butyl)-3-(4-trif|uoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}-2-methylpropionic acid

Compound 3.1 (Example 20)
OCF;4

Ho)j><s\[ :D (:gi‘""
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NNY H 10 Compound 1.2 (23 ng; 34%for 2 steps; white

solid) was prepared following Route 1 and conpound
wa2d4by77repl aci ng acetyl chloride with butyrylPChs008€33371

and 4-trifluoronethoxyphenyl isocyanate with

4-trifluorothiophenyl i socyggat e. LOMs: C26H31

F3N203S2: nfz 541 (Mm+l) 1577 .

2-{6- [1 Hexyl - 3- (4-trifl uoronet hoxyphenyl ) urei do] -5, 6,

Cc?m%oﬂ E@@rrﬁgaﬁ% I?&J §Qfe bvr\{lhlée sqlid) W3S IS RALPfodowing
chmmtgtum)wg p@nHGEer@l WItmutyﬂalNlehgl)ie and Geyiatibg wéth A
2 st whi t was prepare
tn %&Pg}%ﬂﬁ%@g%wlésqc%ﬁ%eepl aIC| ﬁgsgclet yl chl o; bggs\;\nlt h
8 PCT/ US2003
S DN ErCatiiaN OB LD, (M+1) The fol | owi ng

2 compounds were prepared follow ng Schenes 3 and 4

0 S R

methyiprodorig-aBidono- 4-t ri f | uor onet hoxyphenyl ) - 1- et hyl

d
cHA et G B e

af

HO&S\[;C ;E:NH

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

'H NMR (CD30OD); & 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: C2gH3sN203S: m/z 483 (M+1)

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

needed:

2-{6-[1 -Butyl-3-(4-triﬂuoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen—2-
ylsulfanyl}-2-methylpropionic acid
Compound 1.1 (Example 22)
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HOSI ~~-NH N 10 Conmpound 2.17 (0.018 g; 19% for 3
steps; white solid) was prepared following Route 2 by
wo epktagi’mg 4-trifl uoronet hoxy phenyl i socyanat BCTMI$1903/033371
3-brono-4- trifluoronethoxyphenyl isocyanate. To
3-brono-4-trifluoronmethoxy aniline (0.214 15 g; 0.836
mmol) in THE (1 nmL) is adde®-di-tert-butyl dicarbonate
(0.255 g; 1.17 mmol) followed by
-dlnethylan1nopyr|d|ne (0.102 g; 0.835 mmmol ). After
heS ervesence ggases (30 min.), a solution of
HO%@“}U aﬁx?S yl sul fanyl)-2- et hyl propi oni c
acid -ster (0.058 g; 0.167 mmol) in THE (1
IS ed and the reaction mxture stirred for 18
h at RT 0 Using Steps K and L of Route 2, the titled

conpound vvas prepare LC V5. C23H24Br F3N2048 n z
Congpungy-1y1 A1 mg; 1683@{9{ 2 steps; white solid) was prepared following

r an-5-yl sul f anyl
Ro}u:f‘e Q:‘br)ﬁeréhrallchl‘n%op| oA:aﬁ%gg?gﬂgJ al&ﬁpgﬂhg@% 18 (Exanpl e
26) LO/MBFC26HI0r B2048: e 521204/ 037779
PCT/ US2003/ 033371 -55 Conpound 2.18 (13 ng; 12%for 3

steps; white solid) was prepared follow ng Exanple
2- {2 [Q Bl)/tylw-mwu@ﬂorﬁeﬂh Isﬁlf&t@ﬁﬂf@iﬂﬁ?@@é‘]@ﬁw g-socyanat e

- trifluaronet %henyl |socyanate To a
tetgahyafqr@rph&a %?Wﬂaavi} medvirRgopioniesid g; 2.8 ol )

Cdnﬁbo'[}ﬂlé{é MExampreaigd to 50 C, is added

3-trifl uororretrﬂoxya iline 5 (0.522 g; 2.94 mol),
rop w se. After 15 gpn. the reaction is cool ed and

A
dan- 5-yl sul f anyl ) - 2- net hyl pr opi oni c

aC|d tert buﬁyl ester (0.077 g; 0.22 mol) in THE (1
nl). LC/ M C23H25F3N204S: nfz 483 (M+l)

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

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

4-trifluoromethoxyphenyl isocyanate with 4-trifluorothiophenyl isocyanate.
LC/MS: Cy6H31F3N203S2: m/z 541 (M+1)

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

O
NJ\ N
H

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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io
2-{2-[3-(4-D net hyl am nophenyl ) - 1- net hyl ur ei do] i ndan-5
wo yiosisfranyl } - 2- met hyl propi oni ¢ aci d ConpoundP@r/11S2003/033371
(Exanple 27) N o OHOS i I-NH 15 A
Di et hyl t hi ocarbam c acid
S (2-formyl am no-i ndan-5-yFPéster. Schene 6. To
d| nmet hyl t hi ocar bam ¢ aci d- S-[ 2- am noi ndan-5-yl) ester

f or 35&'@'% %ﬁdﬁﬁmﬁ@é H@/CSSQC(M 13 heait :dag?egSetCh%llor

24 h. The reaction is cool ed, the solvent renoved
under reduced pressure, and the crude oil purified b

The follawiner & 6amBegHagmyerpepatdiollewing SEhemesns andyl and gteps
L gﬁ <AV, hgﬁtﬂﬁferﬁgﬁbsﬂhgﬁé Flgehts Ad 8Gidsthd fealtibR 2ehdifbns as

I'ocar bam
neaded: S- (2- f or nyl am noi ndan-5-yl )ester as a white
solid. LC Ms: Cl3H1I6N202: mlz 264 (M+l) B. )
2- Met hyl - 2- (2- net hyl am noi ndan- 5-yl sul f anyl ) - propi oni c

-g@-[?»i(S-demb-Uﬁ-tf Hu@‘@hﬁﬁ’thoxy%ﬁeﬁ?lzﬂE@hﬁurerb]mdan 5-ylsulfanyl}-2-
net hyl t hi ocarbam c acid S f or myl am noi ndan- 5-

methylreRipniCAciy2 g; 2.9 nmol ) in THE (9 ) under N2 is
Ca@@sgn@?@ L{?ﬁ(gﬁl ff2dy 0 M 1ithiumaluninum hydride (9

eactlon is warned to RT then stirred
at reflux for °ff: The reaction is cooled to 0 C,
gquenched mnth&%%&z and the solvent renoved under
r dyced pre%_ The residue is dissolved in MeOH WO
P&t/ US2003/ 033371 - 56 (4 m.), to which is
added (0.304 g; 0.93 mmol ), tent-butyl 2-
br omoi sobutyrate (0.311 nm; 1.39 nmmol), and NaBH4 (2.0
g; 52.8 mmol ). The reaction nixture is stirred for 18

CRRPORTY B O e oo S w585 Saik s rpBassolioving
RE@RA By %bla&r'?@45nﬁi§ﬂ#8ﬁ1‘éﬂwc@@%n9ﬁ§6@%@ﬁb With B-BroRe4-

t he organi c extracts conbi ned, washed wth brine,
trifueremaih@ryrRangdgocyenptee foB- awceféatfyfd#ca@@@thmdeaﬂllme (0.214

o PR FIRBLSETUET, U I8 oSS LB b2y 117
mmol) followed by 4-dimethylaminopyridine (0.102 g; 0.835 mmol). After the
effervesence ceases (30 min.), a solution of 2-(2-ethylaminoindan-5-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester (0.058 g; 0.167 mmol) in THF (1 mL) is
added and the reaction mixture stirred for 18 h at RT.
Using Steps K and L of Route 2, the titled compound was prepared.

LC/MS: C23H24BrF3sN204S: m/z 563 (M+1)

2-{2-[1-Ethyl-3-(3-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
Compound 2.18 (Example 26)

HO&S\[;C (;>—NH
/

OCF;
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CH2Cl 2- MeOH gradient to afford 0.186 g (2099 of
2-nmet hyl - 2-(2- met hyl am noi ndan- 5-yl sul fanyl ) propi oni c

wa@eood/oseme - butyl ester as an oil. 10 LC M5 ClBtRVNOA8033371

mz 321 (M+1l) Conpound 2.19 (44 ng; 65% for 2 steps;
white solid) was prepared following Route 2 and Steps
L and M by replacing 4-tri fP8or omet hoxyphenyl

i socyanate with 4-dinmethyl am nophenyl isocyanate. 15

ohfphling 5 ST ey o7 S5y Mg soumaseaamehislging
Exgrnpler20 dy]repldeing B‘"tﬂlflhelzdfﬁahwﬁpgéﬂ%ﬁ%bw%@g?wﬁﬁ |3c Nﬁlc i ﬂ'
f“ﬁ%@ﬁ?ﬁﬁ@@%@@ﬂ%@%ﬂ%— “loasoiiion of capony(ghimidazals (454
gvE8 nthB) & TAF (lrh0)vhBStedREBOSC2 .i@Hdd&PéWd&oﬁ%ﬁ@(k%niﬁne

chloride with 3-cyclopentyipropionyl chloride.
029 goA-9hrmd), dippwises Afidr 115 mips the reaction is cooled and added

' ' -5-vl sul.fanyl.} -
o e o8 7 st ter o RBRE U ARY SR RS R est
bEQIOBtEI DT @CDTZIJBﬂﬁ@l,%IrO‘BBBX/i mL—)SZ- toeosll Wr?i {_ESSLI rlal;—l

2.2 9 . % f or S ;
%m@@?%“? P'&%%%igﬁfzﬁél%t@*ﬂ)and Coﬁpound 2.3 by
repl aci ng acetyl chloride with valeryl chloride and 5

4-trifluoromet hoxyphenyl isocyanate with indanyl
2-{%—&%Qgp@t_hylam|nophenyl)-1-methylureldo]indan-5-y|su|fany|}-2—

methylpropionic acid
Compound 2.19 (Example 27)

\
N—

1% 0
D
\

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 CHCI; (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 (SiOy)
eluting with an ethyl acetate-methanol gradient to afford 0.77 g (35%) of
dimethyithiocarbamic 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-ylsulfanyl)-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,0O, and

the solvent removed under reduced pressure. The residue is dissolved in MeOH
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LC Ms: C28H36N203S: nifz 481 (M+1) 2- Met hyl
-2-{2-[3-(4-nethyl -3-nitrophenyl)-1-pentyl

waee@uasirindan- 5-yl sul fanyl}  propioni c aci d 10pCDDRmOI0B3371
2.22 (Exanple 30) O O/J-NO02 \\ HOS 7-NH N Conmpound
2.22 (5.0 ng; 12%for 2 steps; white solid) was
prepared followi ng Route 25%md conmpound 2.3 by
replacing 4-trifluoromet hoxyphenyl [ socyanat e 15 with

4- pret hyl - t 3N305S:
(b Ao BTN b SRR s 40 30N B S it Bt O -
brbh@édbﬂkyr&te((}@ 31 rhtuqmsgrmﬁqngam RBBH) (Qroeg 57,8 elasn. ZRe
| sul flanyl } - propi oni ¢ aci oun . 4" (Exanpl e 31)
czommﬂwwsvsgrrﬁd:fml@zbdsﬁm@:@qud un@@ re@@ﬂ%d regsure-andsthe

regldlueggartltl}&nga ‘?\H@gn %Féﬁf:%ng I—%E) Rou g?%r%@r%ﬁ%&%rat% the

repared oW n acl ng
aqueolus phasalextratted MlmﬂEwﬂQAmltlmhabggzhelc éxtitactdBmbined, washed

Wi BB R NS SheMi§ 2t purparatest whslar sadvecs. pressire.
Trﬁ@ambbTasuaﬁé liwblmifm Bilgsh @FbshafeimsinGio, Paufife aitRlae
CH223I2-MeOH gradlent to afford 0.186 g (20%) of 2-methyl-2-(2-
methylaminoindan-5-ylsulfanyl)propionic acid fert-butyl ester as an oil.

LC/MS: C4gH27NO2S: m/z 321 (M+1)

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

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

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

Compound 2.20 (Example 28)
OCF,

HO)J><S\|: ):\/ zy‘NH

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

2-[2-(3-Indan-5-yl-1-pentylureido)indan-5-ylsulfanyl}-2-methylpropionic acid
Compound 2.21 (Example 29)
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OO- HOXS i ~-NH Compound 2.23 (21 ng; 64%for 2
steps; white solid) was prepared following Route 2
wa@ee4aaiTpound 2. 14 by repl aci ng PCT/US2003/033371
4-trifluoromet hoxyphenyl isocyanate 15 with
4- met hoxyphenyl isocyanate. LG/ MS: C24H27F3N204S: m z
443 (Mt1) - 57 -
2-{2-[3-(3,5-D et hyl phenyl ) - 1- pr opyl ur ei do] i ndan- 5-yl
sul fanyl } - 2- net h | propionic acid 20 Conpound 2. 24
(Exanpl e 33) > HOS | ~-NH WD 2004/ 037779
RCT/ USZOOS/CQB -59 Conpound 2.24 (19 ng; 57% for 2
Ho $ hi t 80l i d) was prepared following Route 2
a @@- d 2.14 by replacing
4-trifluorofret hoxyphenyl isocyanate wth
3, 5-di net hyhphenyl isocyanate. LC Ms: C25H32N203S: m z
441 (Mtl)
2-{2-[1-(2- Met hoxyet hyl )-3-(4-trifluoronethyl sul fanylp
henyl ) ur ei do] i ndan-5- yl sul fanyl }-2-net hyl propi oni c

Ccﬂﬁb%w%@?%%%éﬁ %A{%’gé'afg%%f \ﬂ?hlte §8’|:c§ é/g/%[ Brepggdsfo'llowmg

Raité P amaisCpmppaneda. 3‘ foy teplaaing maiyle:@oncmwnh:uaiposd m:hlozldg and

+EpRRdRoRERE Sl RE s BB ()

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

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

NO,

HO&S\[ E %‘NH

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

LC/MS: CosH33N305S: m/z 500 (M+1)

2-Methyl-2-{2-[1-naphthalen-1ylmethyl-3-(4-trilfuoromethoxyphenyl)-ureidolindan-
5-ylsulfanyl}-propionic acid
Compound 3.4 (Example 31)
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2-Met hyl -2-{2-[1-propyl -3-(4-trifluoronethyl phenyl)ure
WO dojiosrtan- 5- yl sul fanyl } - propionic acid ConpoReitiUS2088033371

(Exanple 35) CF3 0 0O HOS | ~-NH 20 Conpound 2.26 (20

ng; 56%for 2 steps; white solid) was prepared

fol lowing Route 2 and Conp88nd 2.14 by repl acing

4-trifluoromet hoxyphenyl isocyanate with

4-trifluoronet hyl enyl i socyanate. LC/ MS:

C24H27F3N203S2; Z 481 (Mrl1) WO 2004/ 037779

PET/ US2003/ Q3 - 60

W | - &Z—N 1-(4,4,4trlfluorobutyl)-3-(4-trif|uoro
0 Wl ) ur ei do] i ndan-5- vyl sul fanyl } propi oni c
acid npounyd 2. 27 (Exanple 36) OCF3 / \ OO0 - HOKS

i ~-NH F3C)>Conpound 2.27 (10 ng; 26%for 2 steps;
oil) was p @ ed following Route 2 and Conmpound 2.0
by repl acing acetyl chloride with

trifluoromethyl butyryl chloride. LC Ms:

Cé:r%?gaﬁq%o Cln%éﬁ?@fl%ﬁ%%ﬁgs %N%Weﬁgllid) was prepared following

Routei 3by remwnépyshsauefuanwitﬂ 1dapheidiyéhydepi oni ¢ aci d
COMOURES: .28, KBRS S Dos (1)

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

OCHj
0
O,
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: Co4H27F3N204S: m/z 443 (M+1)

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

Ho&s\[:o ZE\‘—NH



00/ \ HOS\ I-NH N 15 Conpound 2.28 (38 ng; 56%

for 2 steps; oil) was prepared followi ng Route 2 and
w@ovposiid 2. 0 by repl aci ng acetyl chloride w tPCT/US2003/033371

cycl opentyl propi onyl chloride and

4-trifluoronet hoxyphenyl isocyanate wi th phenyl

i socyanate. 20 LC/ MS: C28H36R203S: miz 481 (M+l)

6-[ 1-[ 5- (1- Car boxy-1- net hyl et hyl sul fanyl )i ndan-2-yl]-3

CalihRER b RG S0k s SlsPs WY Selichots Brsparas! following
RB’&}H 2@2@%%’&@13]2 14 B reglasing @- tﬂﬂh@%rﬁetl‘mNﬁheﬁy!ﬁbocyanate
nmpound 2.29 (12 ny; 38% for 2 steps; Wwhit

W%Brﬁiﬁ'%@'@h@@éﬂ%&’ﬁ%@tﬁow ng Route 2 and Conpound
e th
5 ch OM)%E_HI; mdjlgeh%ir]?gaﬁgl C ‘aci \élm nmet hyl ester.
5 LC ME: C30H40N2058 rriz 541 (M+l) 2- I\/gt hyl ; 5. .
h i,do) indan- S
2 E T MBS -l A st s e el
yl@t&lfanyl‘}i@n‘)etﬁylplﬂrioniﬂ:&ﬂﬂpound 2.30 (15 ny; 39%for 2

t white solid) was prepared follow n
Com%gandZZS Examplg,3 prep J

SCF3

Q Q
LN ST e
ﬁj
10
Compound 2.25 (7.0 mg; 16% for 2 steps; oil) was prepared following Route 2

and Compound 2.2 by replacing acetyl chloride with methoxyacetyl chloride.
LC/MS: Co4H27F3N204S,: m/z 529 (M+1)

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

Compound 2.26 (Example 35)
CF3

Hoj><sj: r :>\‘—NH
%

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

LC/MS: CasH27F3N203S2: m/z 481 (M+1)
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Route 2 and Conpound 2.3 by repl acing

4-trifluorothionmet hoxyphenyl isocyanate 15 with
wWQ@20apbit7myl i socyanate. LC M5 C29H34N203S: ni RCHD$2003/033371

(Mr1)

2-{2-[1-Cycl ohexyl net hyl -3-(4-trifl uoronet hoxyphenyl)u

rei do]i ndan-5-yl sul fanyl]--2¢1et hyl propi onic acid 20

Conpound 2. 31 (Exanple 40) WO 2004/ 037779

PCT/ US2003/ 033371 - 62- [\ OO0 - S == N
2-{ishabrinid-3- e e B G Rshon RNt B/ Ripicgjntan 5
yianphsealoRt 4@l owi ng  Route 2 and Conpound 2.0 by

repl aci n%7acetyl chl oride with cycl ohexyl acetyl 5

Canpevndid. 27| CEXBMPE2¥HZ3F3N204S: m z 551 ( M+1)
2-{2-[1-1sobutyl ek (4-trifluoromethoxyphenyl)ureido]in
dan-5-yl sul fa -2- methyi propionic acid i o Conpound
X5 (Exanpl g OCF3 OO HOS ~-NH 15 Compound 3.5

L0 sy %¥-am 2 steps; oil) was prepared follow ng

Rout e @o Compound 3.0 by repl aci ng pent-5-enal

W th 2-net h%l propi onal dehyde. LC/ Ms: C25H29F3N204S:

mz 511 (M+D)

2-{2-[3-(33%-Di chl orophenyl) - 1- hept yl ur ei do] i ndan- 5-yl

sul fanyl }-2-net hyl propi onic 20 acid Conpound 2. 32

(Exanpl e 42 cl d _
Compound 2.27 (10 mg; 26% for 2 steps; oil) was prepared following Route 2
and Compound 2.0 by replacing acetyl chloride with trifluoromethylbutyryl
chloride.

LC/MS: Cz5H26F6N204SZ m/z 564 (M+1)

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

&CC ‘,}LQ

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

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

6-[1-[6-(1-Carboxy-1-methylethylsulfanyl)indan-2-yl]-3-(4-isopropylphenyl)-
ureidolhexanoic acid methyl ester
Compound 2.29 (Example 38)



/'\' O0O- S ~NH HO)~ N W 2004/037779

PCT/ US2003/ 033371 -63 Conpound 2.32 (6.7 ng; 12%for
WQ2eHeps79 0i ) was prepared foll ow ng Route 2 PERUS2003/033371

Compound 2.0 by replacing acetyl chloride with

hept anoyl chloride and 4- trifl uoronethoxyphenyl

i socyanate with 3, 4-dichi or®phenyl isocyanate. LC/ MS:

C27H34C12N233S: nfz 538 (M+l) 5 2-{2-[1-(2-D m et hyl

am noet hyl )-3-(4-trifluoromethyl sul fanyl phenyl ) urei do]

i ndan-5- ylsulf | }-2-nmet hyl propi onic acid Conpound

2. 33 (Exanpl e SCF3 OOHOSI -NH N 10/

npound 2. g3 .9 nmg; 4% for 2 steps; oil) was

H%ﬁ oomi ng Route 2 and Conpound 2.2 by
r pmetyl chloride with di nethylam no acetyl

chloride and 4-trifluoronethoxyphenyl isocyanate with

4-trifluoronethylthi ophenyl 15 isocyanate. LC ME:

C25H30F3N303S2: nfz 542 (M)

2-{2- [ 3+@»Chl or ophenyl ) - 1- hept yl ur ei do] i ndan- 5-yl sul f

anyl }-2-net hyl propi onic acid Conpound 2. 34 (Exanpl e
Cdripourid 2.20 (@2 mg; 38% for 2 steps; white solid) was prepared following

Route 2 and Compound 2.4 by replacing acetyl chloride with 5-chlorocarbonyl-
5  pentanoic acid methyl ester.
\ LC/MS: C3H4oN205S: 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)
10

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
15 with 2-naphthyl isocyanate.
LC/MS: Co9H34N203S: m/z 491 (M+1)

2-{2-[1-Cyclohexylmethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl]-
2-methylpropionic acid
20 Compound 2.31 (Example 40)
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20

HOS I ~-NH 20 Conpound 2.34 (7.4 ng; 14%for 2
steps; white solid) was prepared following Route 2

wa@ea4/@siTpound 2. 32 and 4-trifl uoromet hoxyphenyPCT/US2003/033371

i socyanate with 3- chl orophenyl isocyanate. WO

2004/ 037779 PCT/ US2003/ 033371 -64 LC/ WVE:

C27H35CI N203S: m z 542 (M+I)f2-

1-{2-[1-Heptyl -3-(4-trifluoronmet hoxyphenyl)ureido]inda
n-5-yl sul f anyl } - og%cl obut anecar boxylic acid 5 Conpound
235(Exan'ple OO HOS\ Il ~~NH N
Cgnpound 2. Orrg 13%for 2 steps; white solid)
Qrapa e N | owi ng Route 2 and Conpound 2. 32 by
@@ Nrt-butyl 2-bronoi sobutyrate with o ethyl
1- br ondcycl @but anecar boxyl ate. LC/ MS: C29H35F3N204S:
mz 565 (K1) 2-Methyl-2-{7-[1-pro

pyl - 3- (4-tTifl uoronet hoxyphenyl ) ureido}-5,6, 7, 8-

R A A B R Tk
REGEPHAE Cbn‘f‘po(uﬁa Z@by?@&fb&% a%eﬁfl efﬂ%nde@ With d%ﬁ)hexg//lacetyl

prepared foll owi ng Route Compound
chlgfigiesci ng acetyl chlori de Wi t h pr op| onyl chlori de.

L “ﬁ)/l\% zﬁngm%‘épar z??ﬁlq 1) The follow ng two

conpounds ng Schenes 10 and 4,

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

Compound 3.5 (Example 41)

OCF3

Hoj><s\[ /‘\i\/ ::E\‘—NH

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: Ca5HagF3N204S: m/z 511 (M+1)

2-{2-[3-(3,4-Dichlorophenyl)-1-heptylureido]indan-5-ylsulfanyl}-2-methylpropionic

acid
Compound 2.32 (Example 42)
Cl

HO&S\[I) Z>\‘—NH



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

adj usting reaction 25 conditions as needed: WO
wQoe4mNs37¥79 PCT/ US2003/ 033371 -65 2-{6-[ 1- Et PgT/US2003/033371

-3-(4-trifluoromethoxyphenyl

) ur ei do] - 3- net hoxy-5, 6, 7, 8-

t et rahydr onapht hal e- 2- yl suI F%hyl }-2- et hyl propionic

ac:ld Compound 1.5 (Exanple 47) 5 0 HOs 1O OCF3 O

chppling redest RS 12% B2 oS MRiraS prénatEl slbufig R

ar@@oﬁﬁ;ouﬂ:@ ZMbW?@Iéaﬁ abb®/| cf@%&ﬂwth $eBta4ﬁ7y7CI*ﬂSrldéi and 4-
15-7.18 (m 6.71 és 4.79 (m

trlﬂumpmeth)gppgnylgfsgcyagaf@w@h 3- ﬁhlogqq)hengl |ggcy;ar@ée (m
ory (B SRR Py () 5 e o
5 O aCCF3 NN H

2%2%16 éﬂ’mé()h&l»agﬁaé%‘hwiﬁf@ OGRS B i an-o-

yIa@fahyl}Q;ﬁmwwomo&m(@iarml e 48) 20 A
N- i)G- %@t hoxy -t etrahydronapht hal en-2-yl ) acet am
Campourg Retie (ﬁxa'ﬂpl%"@u rred suspension of

6- met hoxy-1, 2, 3, 4- tetrahydronapht hal en-2-yl am ne
(2.54 q; 14.3 metsy, in CH2Cl 2 (20 nL) is added

0 .
o D
?
N_—
10 /

Compound 2.33 (1.9 mg; 4% for 2 steps; oil) was prepared following Route 2 and
Compound 2.2 by replacing acetyl chloride with dimethylamino acetyl chloride
and 4-trifluoromethoxyphenyl isocyanate with 4-trifluoromethylthiophenyl

15 isocyanate. LC/MS: CasH30F3N303S2: m/z 542 (M+1)

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

cl

HO&S(E :}\‘_NH

20

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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DIEA (3.4 nL) and the reaction m xture was cooled to O

C. Acetyl chloride (1.22 25 nL; 17.1 nmmol) is added
wolcapnswe at 0 C and the reaction is all owed tPCES2003/G33371

RT and stirred for 18 h. The reaction m xture was

diluted with CH2Cl 2, washed wth H2O dried over

Na2SO4, filtered and the sofYent renoved under reduced

pressure to provide a crude solid Purification by

flash raphy 02) t|ng with

nex b U RGO Ao Eog "o

N- (6- met hoxy-1, 2, 3,4 30

t et rahydr onapht hal en- 2-yl ) acet anm de as a white solid.

1\ Rblenivb 37 toflrarrmetzoos e@sﬂmdo]irmam@vwfanyl}
M+1) B.
cy&lo?)?q%r%g%%/ﬁc %g@ El t e% r ahydr onapht hal en- 2-yl ) acet am

Cdmpouﬁtﬂéﬁe(Exaﬁ@ka45pspension of N-(6-nethoxy-1,2,3,4
5 tetrahydronaph%galen -yl )acetam de (1.57 g; 7.2
nmol ) in CH2C 70 nL), cooled to -60 C, is added a
s@l ution of bo tribromde-CH2CI 2 (36 nL), dropw se

sal Qt ¢ reaction tenperature between -50 to

Ngel atinous suspension is allowed to warm

and st/ir for 30 mn. The reaction is cooled to
0 C, quenched with satd NaHCO3 and stirred for 30 mn
at RT. The to m xture is extracted with CH2Cl 2 (2X),
the extractg conbined, dried over Na2SO4, filtered
and evapor at'ed under reduced pressure to provide a
crude solid, which was purified by flash

Compourd 8935a(|ﬂ Hymgsil % fal Aistens; wiitehselidTMES! repaed following

RS A ebpBhhg Zodoy toasid ik Bm aramoisobutyrate with

etityl) rbeinssdydbatarechigglasal i d. 15 LCO Ms: C12HI5NOZ:

rona{é{&éﬂ'&]}l %’N?JQ‘%G @E%%éMag‘)tngrts gut7yl8 égt g?h

Scheme 7. To a suspension of N-(6-hydroxy-1, 2 3 4 20
t et rahydr onapht hal en- 2-yl ) acet am de (0. 439
2+ Mﬁilﬂ))l Z-{ - Do pl-3r(4-jrifluproraeiienyrtspeiireidol o, 7

e T EAE N mioogc4
Coémmpoditd h.4 TExanphedBpn was

s OO
0 H H

Compound 1.4 (53 mg; 25% for 2 steps; oil) was prepared following Route 1 and

jai

Compound 1.0 by replacing acetyl chloride with propionyl chloride.
LC/MS: CosHogF3N2O4S: 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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cooled to RT, diluted with Et OAc, washed wi th H2Q
brine, dried over Na2SO4, filtered, and the sol vent
wo emeei7under reduced pressure to provi de a cpamES®NI/N33371
25 which was purified by flash chromatography (Si02)
eluting with a hexanes-EtOAc gradient to afford 0.51
g (699 of -65-
2-(6- acetyl am no-5, 6, 7, 8-t et rahydr onapht hal en-
2-yl oxy) - 2- net hyI propi oni c aci d tert-butyl ester as an

| : 8 6.89-6.92 (d ,
2 35 HEEBSS. <(4ntn? appmai g e U eRel-3 psthoxy-5 A’ (m

tefrahdroRadi® 300%6’5‘%?% ?ﬁmetgwsﬁ)ﬁo rﬁéa&?@l S8 5 02 (m 1

Ceinpoand 4.51. (Fxa(mple 47H), 1.54 (s, 6H) 1.46 (s, 9H
LO M. C20H29NO4: mf z292 (M+1l) WO 2004/ 037779

/ US2003/ 033371 -67 The foll owi ng conmpound was
H oldl o/@gocéi'chenes 3 and 4 and Steps |, J
anck Ht“eN substituting reagents and adj usting

reaction cghnditions as needed: 5 Conpound 4.0 (0.0168
g; 23%for 2 steps; oil) was prepared foll owi ng Route

C%ﬂﬁ?ﬁd j@?g??gﬁ?io l? ecra{'rg Tﬁep%%éi#é?§ﬁih@%§?%§{ﬁ stk 1, J, and K
and 8ciizhes 4resthtiky- 5, 6, 7, 8- 10
aci QW@{%Q@Q\"%E@&%? Laagh e o 2 P8R E .7

(sH1H %1@ (s, 8H),)3.4853, @(nﬂfzﬂW)ﬁQ% 8ys (m 4H),
‘aci n tr| f1 uor onet hox% phen i socyanate with

199t?e93 (fbuilyll {8, 6 otyaria®e (tasd u3| ng 15 Route 1,

Steﬂes%/kﬁ%j&z ﬁ??%i ag@ (rﬁ/%hv}ezﬁmﬁ)and 10. LCO Ms:

Route 4

o
HO 0) o OCF3;
OB
) 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 CH2Cl2 (20 mL) is added
DIEA (3.4 mL) and the reaction mixture was cooled to 0 °C. Acetyl chloride (1.22

mL; 17.1 mmol) is added dropwise at 0 °C and the reaction is allowed to warm to

RT and stirred for 18 h. The reaction mixture was diluted with CH,Cl», washed
with H2O, dried over Na,S0Qq, filtered and the solvent removed under reduced
pressure to provide a crude solid. Purification by flash chromatography (SiO5)
eluting with hexanes-EtOAc affords 1.57 g (60%) of N-(6-methoxy-1,2,3,4-
tetrahydronaphthalen-2-yl)acetamide as a white solid.
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2-{6-[1-Ethyl-3-(4-trifluoronmethoxyphenyl)ureido]-3-fl
uoro-5, 6, 7, 8-

W0 edonabydy onapht hal en- 2-yl sul fanyl } - 2- net hyl prp@ET/081003/033371
acid 20 Conpound 1.7 (Exanple 50) O Ho)s / o I OCF3
F NNH Conmpound 1.7 (16 ng; 30% after 2 steps; white
solid) can be prepared fol I"88fng Route 1, steps I, J,
and K and Schenes 4 and 10. ~H NMR (300 WMHz, CDCI 3): 8

7. 46- . 7.25-7.28 (d, 1 H), 7.17- 25 7.20
(d, mété%aﬁ\@;n@faﬁ@ (Mz*ﬁ)g. 43 Jn') 1 H), 3.42-3.49
(m 2H), 2.90-3.11 (m 4H), 2.02-2.07 (m 2H), 1.45

CREERAMARO5S: 2
03337 -68

y
tetrahydronaphihatene?ryt/hoatgmitenll. 3 Tuge7.8ohmdt)din 61576, 1L B-

tetrah , t hal en- 2-yl sul f | }-2- i onic
ke R T Lk e et i
didbiviseNominGanaesirshcliod tdrSerallire Bat@drt &0 13 -80€BS;The
white solid) can be prePared follow n Route 1, steps

g¢latinousg$PRNEIRA Issalkess toavanyto BT and $isfor 30 min. The reaction
isCoRldeA5 enhé sl J{cf't : in at RT. Th
<SRBI Rertey 956 LA D SR i . e
nﬁ@@neahﬁutraﬁag twithaCHpCI2 {3X)s thef exigdcts eombiney| griepboeri MaSO4,
ﬁl%%éfI an%@Bgﬁgedlugdér%gu@éde pr%égur% to provide a crude solid, which
was purified by flash chromatography (SiO-) eluting with a CH,Cl,-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: C12H1sNO2: m/z 206 (M+1)
C. 2-(6-Acetylamino-5,6,7.8-tetrahydronaphthalen-2-yloxy)-2-methylpropionic

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,CO3 (1.7 g; 5.2 mmol) and tert-butyl 2-bromoisobutyrate (2.1 mL; 9.4
mmol) and the reaction mixture was stirred at 100 °C for 18 h. The reaction was
cooled to RT, diluted with EtOAc, washed with H,O, brine, dried over Na>SOg,

filtered, and the solvent removed under reduced pressure to provide a crude oil,

which was purified by flash chromatography (SiO2) eluting with a hexanes-EtOAc
gradient to afford 0.51 g (69%) of 2-(6-acetylamino-5,6,7,8-tetrahydronaphthalen-
2-yloxy)-2-methylpropionic acid tert-butyl ester as an oil.

"H NMR (300 MHz, CDCls): § 6.89-6.92 (d, 1H), 6.58-6.65 (m, 2H), 5.85-
5.88 (m, 1H), 4.24-4.30 (m, 1H), 2.99-3.06 (dd, 1H), 2.76-2.86 (m, 2H), 2.51-2.59
(dd, 1H), 2.04 (s, 2H), 1.98-2.02 (m, 1H), 1.74-1.79 (m, 1H), 1.54 (s, 6H), 1.46 (s,
9H)

LC/MS: C2oH2eNO4: m/z 292 (M+1)
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j HOs OOCCF3 Br I N~NH Conpound 1.9 (55 ng; 43%

for 2 steps; white solid) can be prepared follow ng
wa2o0Rost7ed 1, steps |, J, and K and Schemes 4 apdir/iS2003/633371

NVR (300 MHz, CDCI3): S 7.45-7.48 (m 3H), 7.36 (s, 1

H, 7.15-7.18 (d, 2H), 4.41-4.79 (m 1H), 3.40-3.47

(m 2H), 2.90-3.07 (m 4H),62-01-2.03 (m 2H), 1.45

(s, 6H), 1.24-1.29 (t, 3H LC Ms: C25H29F3N205S: niz

T3¢ foyboiid eqfipound was cpmplies fRliowing Seasyes dracrbpng Sieps |

J bR IK oPR6uté. Bsubstituting rea ents and ??Justlnrgereac lon conditions as
t et r ahydr onapht hal en-2-yl'sul f any propi oni c

negded: Conpound 1.10 (Exanple 53) 0 HOS O OCF3 NN H WO
2004/ 037779 PCT/ US2003/ 033371 -69 Conpound 1.10 (73

CPRPOGH 4,5 0. 0158 W Zocf RircZ sfes! St ER rasAte fidiiting Route 1
amdomoumammm (300 I\/Hz,8 CDSIB)Z 8 ; gg (7 481(Lnl) oH),
. S
i‘-éﬁ%]?:m*z?fs% .éd‘%s'ﬁ‘ﬂkm oH), 2.85-3.03 (m

4H) 5239(s 3H), 2.01-2.03 (m 2H), 1.41 (s, 6H),
1. 24- 3H) LC/ MB: C25H29F3N205S: nfz 511 (Mk1)
246 {33(‘[ !E:‘-FEBHMP@Wmﬁhyﬂwralﬂodrﬁﬁﬂhtbwywﬁeﬁﬁl&-ure| do]-3-tr

teh%w‘hﬂgaﬁma '%X@“ﬁa’g]}ﬁ?ﬁt%lﬂgﬂp}m‘é@ ﬁ%'fjhyl propi onic

Campdumﬂ)1(63n¢ﬁxlamble149)1 (Exanpl e 54)

“°”><m 2

Compound 1.6 (10 mg; oil) can be prepared by replacing 4-
trifluoromethoxyphenyl isocyanate with 4-tert-butylphenyl isocyanate and using
Route 1, steps 1, J, and K and Schemes 4 and 10.

LC/MS: C2gH3sN204S: 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)

(0]

S OCF.

LR
) H

Compound 1.7 (16 mg; 30% after 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.

"H NMR (300 MHz, CDCls): 6 7.46-7.51 (m, 2H), 7.25-7.28 (d, 1H), 7.17-
7.20 (d, 2H), 6.92-6.95 (d, 1H), 4.43 (m, 1H), 3.42-3.49 (m, 2H), 2.90-3.11 (m,
4H), 2.02-2.07 (m, 2H), 1.45 (s, 6H), 1.25-1.31 (t, 3H)

LC/MS: C25H29F3N205S: m/z 515 (M+1)



O HOS1 01 OCF3 F3CO NN H Compound 1.11 (118 nmg;
58% for 2 steps; white solid) can be prepared
WO odososd7my Route 1, steps |, J, and K and Scheetess2003/033371
and 10. 1H NMR (300 MHz, CDCI3): 6 7.45-7.48 (d, 2H),
7.37 (s, 1 H, 7.12-7.18 15 (m 3H), 4.44 (m 1 H),
3 43-3.48 (m 2H), 2.97-3.288¢(m 4H), 2.03-2.05 (m
1.42 (s, 6H), 125130(t 3H) L Ms:

_§25 9F3N205S: m z 58
{%E[tnwérﬂyhﬂﬂgor@mettfacmpbsmMew@kwmmweﬁ do] - 3- ph
tefﬁgﬂ/%%{;g Igtﬁgreﬁt%g\sulfanzyl}y su?tp )élﬁrqp}lqrgc ran%ltd hyl pr opi oni ¢

Camipaunddrptmadne §2) (Exanple 55) 0 HOS O OCF3 H
Compound 1.12 (118 ng; 58% for 2 steps; white solid)

can be prepared followng Route 1, steps I, J, and K
apd Schenmes 4 and 10. WO 2004/037779 PCT/ US2003/ 033371
HO (300 CFCDCI 3): 8 7.45-7.48 (d, 2H),
7.29; RN 7.15- 7.18 (d, 2H), 7.10 (s, 1H)

4.48 (m 1 ) ,H3.44-3.49 (m 2H), 2.98-3.06 (m 4H)

Cﬁrg%gﬁd &635 ﬁ@g@g%%é?f?e@ ﬂstggg(\%%@);glldg Lahbe SrepBtdd foIIowmg

Routeat, [stefst Ihy) argd Kénldy3bhexygsheagd Y1or ei do] -5, 6, 7, 8-tetra

hyd%%h R I'%—E%:‘y rﬁgjllzfa%&y(ll\ﬁﬁ' nmet hyl propi oni c acid

10 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.9 (Example 52)

Ho&m on

Compound 1.9 (55 mg; 43% for 2 stéps; white solid) can be prepared following
15 Route 1, steps 1, J, and K and Schemes 4 and 10.
'H NMR (300 MHz, CDCls): § 7.45-7.48 (m, 3H), 7.36 (s, 1H), 7.15-7.18
(d, 2H), 4.41-4.79 (m, 1H), 3.40-3.47 (m, 2H), 2.90-3.07 (m, 4H), 2.01-2.03 (m,
2H), 1.45 (s, 6H), 1.24-1.29 (t, 3H)
LC/MS: CasHagF3N205S: m/z 576 (M+1)
20
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.10 (Example 53)

”°)5<NJ’LN©°CF3



N~N H 2-{6-[4- Am nophenyl)-1-et hyl
urei do] -5, 6,7, 8-tetrahydronapht hal en-2-yl sul fanyl }-2-

WO eooa®s11y9 propi oni ¢ acid (Exanple 57) 0 H - Ne@U/HS2003/033371
Route 5 15
2-[ 3-Chl or o- 6- (et hyl - p-tol yl oxycar bonyl -am no) -5, 6, 7, 8
-tetrahyd ro-napht hal en-2- -69-
yl sul fanyl]-2-methyl -propionic acid tert-butyl ester.

Conpound 5. Exanple 58) OHO'S O C N-O 20 To a
Cﬁ{rgaguﬁg 1610 ?73(mg; ng% for 2) steps; white solid) can be prepared following

Rgm(esr %ﬁpﬁa@ k)gn@n%y meed4 Lnd-lget r ahydr o- napht hal en

anyl) - 2- net -propionic acid tert-butyl
est eﬁ\iq AMR (B0 eIz CRIHXS 7815-Tg 8 (mZQlH),nﬁIZ? (s, GlA6eT.18

(& 3607 P53 Do 500 e o Qe P -1 5 P S,

5 239qsa¢mp\mﬁ1 -2 03H, Im)t1 215 (KTeHn . 21-daygt, 3He sol vent

was renmoved under reduced pressure and the crude

r esi lefe/MSczesiiearsNe @b 15y/2f5 1dsM+hr omat ogr aphy (Si O2)
eluting with a hexanes WD 2004/ 037779
PCT/ US2003/ 033371 -71 EtOAc gradient to afford 30 ng

2—({@-91)A)Etlojﬂ-32(4ftﬂﬂlmmbmedhcﬁ<-ypbenyl)umﬁb}aB-yhfmquomelh}myle,?,7,28-
j - 7,8 - t S an -2-m
RO pRR A2 el ey £ Y poRSe Aots & ci ear of 1
10 Céerbel(lfSﬂO(%% I&S)Q 3): 8 6.67-7.29 (m 6H), 4.28 (m

3.40 (m 2.87-2.97 (m 4H), 2.33 (s, 3H),

1)5{352 06 (m 2 O15F39 1.46 (m 15H), 1.21-

F3CO i : ) m
Compound 1.11 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.
'H NMR (300 MHz, CDCls): § 7.45-7.48 (d, 2H), 7.37 (s, 1H), 7.12-7.18
15 (m, 3H), 4.44 (m, 1H), 3.43-3.48 (m, 2H), 2.97-3.21 (m, 4H), 2.03-2.05 (m, 2H),
1.42 (s, 6H), 1.25-1.30 (t, 3H)
LC/MS: CasHagF3N205S: m/z 580 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyl-5,8,7,8-
20  tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.12 (Example 55)

!

N ‘S” £
ShaSh

Compound 1.12 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps I, J, and K and Schemes 4 and 10.
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1.31 (m 3H) Conmpound 5.0 (23 ng; 59% was prepared

followng Step Mof Route 2. 1H NVR (300 WMHz, CD3CD):
wE2®4087779 34 (m 6H), 4.27 (m 1 H), 3.49 (m PADUAP3/033371

2.91-3.14 (m 4H), 2.32 (s, 3H), 2.10 (m 2H), 1.45

(m 6H), 1.28 (m 3H) LC Ms. C24H28CI N0O4S: m z 462

( M1) -70-

2-{3-Chl oro-6-[ (4-chl or o- phenoxycar bonyl ) - et hyl - anm no]

o po i B BRI 57.487 11 (4 RbiToR%-2.3cirm, 6H), 7.15-
7@@*@%@ 75101(s§ Emmvheé ) Hgos 93 46 inzm) ol 9693»] | d(ﬂ 4H),

st eps; Ite so

219'42%96@@ £h), |103@'ﬁg30 (Ro3Hle 1514 @uﬁlsll)l tuti ng

and LS R R SRR 300 M, cDo0D) | 6

7.11-7.39 (m 6H), 4.30 (m 1 H), 3.47 (m 2H),

SUHENCIL W NEE G AR

ylaulfé‘rgm}Ez -ethyigro Efdnﬁd HQH QERAMBYsgYhenoxycar bonyl ) - am no

7,8-tetra
n plgt hal en- 2-yl suI f(?pyl} 2- met hyl - propi oni ¢ aci d.
2 e HO~KSIT ~OI ~OF ~F /
NI k / RO EGF37779 PCT/ US2003/ 033371 -72 Conpound

5.2 can be re'bared prepared foll owi ng Route 5,

S T ETCULOT LN L S——.

metyistbploRlcR® (BanSit@7)M of Route 2. 5 Alternatively,
conpound 5.2 can be prepared usi ng the follow ng

e ocsedure A Carbwgl c acid 1-chloro-ethyl ester

@@ phenyl ester. Scheme 1. A solution
of 1- e hl orof ormate (1.03 g; 7.20 nmol)

Route 5

2-[3-Chloro-6-(ethyl-p-tolyloxycarbonyl-amino)-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl]-2-methyl-propionic acid tert-butyl ester.
Compound 5.0 (Example 58)

Wm@r

To a mixture of 2-(3-chloro-6-ethylamino-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl)-2-methyl-propionic acid tert-butyl ester and borane complex (80 mg;
201 pumol), dissolved in CH2Cl, (2 mL), at 0°C is added p-tolyl chloroformate
(35uL; 241 pmol). The reaction was slowly warmed to RT and allowed to stir at
RT for 6 days. The solvent was removed under reduced pressure and the crude

residue was purified by flash chromatography (SiOz) eluting with a hexanes-



10

15

20

25

in CH2CI 2 (10 nL) was cooled to 0 C,
trifluoronethoxyphenol (1.09 g; 6.0 nmol) 0 and

wa pioedsrranm ne were added, and the resulting sPCT/USIIN3/033371
was warnmed to RT. After stirred for3 h, the reaction
was quenched with saturated _NaHCO3, and extracted
wth EtQAc (3 tinmes). The cditbi ned organi c extracts
were washed with water, brine, dried over Na2SO4, and

e d re. The
S T Iy R MR e T L
a&ilnﬁ)Lﬁj@,7w-td‘traH?dm’-lﬁapﬂttﬁ¥¥@n(21§lsdﬂantyl] Piemyilerdpiddic@eid tert-
& /g of carboni.c acid 1- chioro-ethyl ester
butyt e$te1 832 HRA 9xy- phenyl ester as a colorless oil. 1H
Tf\’gl(l—fgﬁn%ﬁoo @PE' B5C19): §6%7-7Po (th, 'BH), £28%nd, A1) 15%0 (m,
2H), /8 7-207nfet, MKy 2 B32(s33H), t1e89-2106dny -2+8)p h1d3vad .46 Rr, YEH) C1.21-
%r bam %' acid 4 20 trifluoronethoxy-phenyl ester Schene
m xture of 6-methoxy-2-tetralone (950 ng; 5.39
mml) 2 Mof ethylamne in THE (5.4 nL; 10.78 mml)

cami)oaﬁétslcy(z%cmg 66%3 Wi préParkd folmmh s)té]o gRSute
o

nTmI ?ﬁﬁgﬁ%@a@ﬁi b‘ﬁ‘bg u?é@v\g/as St rre& 4%7@] qu) 4§§m
ZH"]@HQ&SN%(GE uﬂtH)pﬂ 3@f(sl\ﬁlﬁ):l 21 waszrgndaﬁ (r@,rﬁiﬂ)entzsa@t\ £3H)

W t r t S). i ned organic extracts

wer e | X sol vent was renoved

Ity mel s AT ot on
under reduced pressure to give a light-yellow oil.
This oil was added to a solution of carbonic acid 1-

2 1
2 e oA RSRY b 858l
naphtbalea-2ngsulfanytir2thettoyl-ptopionit agid. f Gomnpwend Byl 1(Exaatple 59)
99 C. 30 The reaction was allowed to cool to RT
: i Et 1d washed with I N of aqueous HCI
The organic extract was dried

7779 PCT/ US2003/ 033371 - 73 Na2SO™4, and

t he solven mas renoved under reduced pressure. Flash

CSI'?]"pBUﬁ@ ggr gﬁrﬁﬁ °§5%rf8r b %ﬁa‘p‘% ﬁlgt% tsBI};cf’) \%saer‘e%%eoofollowmg

hexane- av e .
Rpl@;terfatShbsztjtutan43:hkproph¢raM1 yulpmfnamte Heut ;emolgl ghllgrotamiaterand

i f1 uoronet hoxy-phenyl ester as a white
step 8%#51’“&&% NVR (400 MHz, CDCI3): 8 7.10-7.30 (m 4

H ., 6 AR G00MHY, CB.®D){87.1H-+B9 (m, 6H), 4.30 (m, 1H), 3.47 (m,
2H), 2.91-3.15 (m, 4H), 2.06 (m, 2H), 1.45 (m, 6H), 1.28 (m, 3H)
LC/MS: C23Ho5CloNO4S: m/z 482 (M+1)

2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl)-amino]-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid.
Compound 5.2 (Example 60)

HO&S\@O}E\O/@/OTF
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6.64 (s, 1 H, 433 (m 1 H, 3.77 (s, 3H, 3.41 (m 2

H, 2.93 (m 4H), 2.04 (m 2H), 1.31 (m 3H LC Ms:
W@2482BFEBNO4A: m z 410 (M+l) 1o C. Et hyl - ( 6- hyPeDK§2003/@33371

3 4-tetrahvdro-napht hal en-2-vl)-carbamc acid 4

trifluoronmethoxy-phenyl ester. Schenme 1. A solution of

et hyl - (6- et hoxy-1, 2, 3, 4-t et ?ahydro napht hal en-

2-yl)-carbamc acid 4-tri fI uor onet hoxy- phenyl ester

Lo oin bR MBybg Ren AL RORA GGl =

canbbblcmnldj e-dﬁldﬁ@lefeh;(l @sfef 4ntkifluGromethars) pheriys eS@E RS p-tolyl
rrpl etion of the addition, the reaction

Cﬁf@(? r@a Qﬂ/\MoOft%o% Pmto RT, quenched with MeCH
(10 m -) and stirred for an addltlonal 2 h. The

sol vents were evaporated, and the residue was
Afserngfively asympouchd. 2lnaortet wgparsyusiid thelfelaming Fir@éedure:
(2.5:1) to give 649.4 ng (75% of

et hyl - (6- hydroxy-1, 2, 3, 4-t etrahydr o- napht hal en-2-yl)
A2Carboriasicid Behidratethy Estapqanfhidrormpt engbéftbr.as a

Wni t SO| I (|‘ﬁ sqlb‘&’R %?ﬂ-fhlpr%hyl(qlﬁo%giqua§ 6!50:§ g; 725){%mol)
m”CF’f{CI& S"IO %L?*Mas?coﬁﬂec(tm 02d) tnﬂ@o%@né’cﬁ%fﬂ@gpgﬂ? %m g)mmol)
arzcs rethyiamipe weretaddeslopnd e Easukilnglsgmtlbarvyas Wagin&d to RT.

Affer iR L B MR DS AR Bl e BVl Seirad S Nt o
exdfackichylth @OAd8 mnées; Ihafclénibﬁ’Ce"da?Tﬁdh@ @ﬁggtsl’wgm?%d
- -carb uor orret hox
wits Hiater” RS rbs s Ng-S R anih arsengent%@%rgmégemunpeand
refitéed §ré§‘sube Vhige 6RRISGEsit0e WA darifitd 'bgtffé\éh@ﬁ‘rcﬂﬁ tsy
2004/ 037779 PCT/ US2003/ 033371 ~ - 74 (216 uL, 1.5
elyfing with Hexanarfi(da (d8:1) feprayide 1)544; @@m))ofwartmmc acid 1-

B AR A 1

uen
ext racilgiR waoH\AEltzZOD(Ci»,)tas e20 (mTJnei)C@nbl(qempmm(op 3H)
extracts were

B. Ethyl-(6-methoxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid 4-

trifluoromethoxy-phenyl ester

Scheme 1. To a mixture of 6-methoxy-2-tetralone (950 mg; 5.39 mmol), 2
M of ethylamine in THF (5.4 mL; 10.78 mmol) and acetic acid (648 mg; 10.78
mmol) in CHCl; (5 mL) was added sodium triacetoxyborohydride ( 2.29 g; 10.78
mmol). The reaction mixture was stirred at RT for 3 h, then 1N solution of NaOH
was added, and extracted with ether (3 times). The combined organic extracts
were dried over Na>SOy,, and the solvent was removed under reduced pressure
to give a light-yellow oil. This oil was added to a solution of carbonic acid 1-
chloro-ethyl ester 4-trifluoromethoxy-phenyl ester (1.23g; 4.31 mmol) in toluene(8
mL), and the reaction mixture was stirred for 1 h at RT followed by 1 h at 90 °C.
The reaction was allowed to cool to RT, diluted with Et,O and washed with 1 N of

aqueous HCI and saturated NaHCOs. The organic extract was dried over
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washed with water, brine, dried over Na2SO4, and the
sol vent was renoved 5 under reduced pressure. Flash

wa@e booenst’ogr aphy of the residue with hexane- EtBEAYUSHNIN3I3371
yielded 301.6 ng (92% of the triflate. This triflate
(279.8 ng; 0.53 mmol) and
tetrakis(triphenylphosphinéfﬁalladiun1(61.2 ng; 0.053
nmol) were added to a toluene solution generated from

NBI30.5 RSBl oGy Fethoter St e dicht g B RS s
o oot i SO v 10
B R EmeIRER- RS aibicramenhinalan ey braamearpiooactq 4-
trisdibrontienbdBghéhyl BBtet 8¢ Wwitife solid,

ethyl -(6-triisopropylsilanylsulfanyl-1,2, 3, 4-tetrahydr
o-ﬁblﬁjﬁw%wiz, YDCle)ad baid-d.3E(nd, 4 H), 6.99 (d, 1H), 6.71 (d, 1H),

6 Ao S oS5 S 3 0032 By 8y 31 284 i,

2H), W31 @, BHYX m 15 2H), 2.81-3.05 (m 4H), 2.05 (m

i S 0 (7 1 Lo

2-{6-(Ethyl-(4-trifluoronmethoxyphenoxycarbonyl)-am nol

C.- Etifl-(6-Bydroxy-1 3 4-tetrahydro-naphthalen-2-vl)-car. i id 4-.
Tetranhydrona - 2- —Z= ic
trithear lesteer. 20 Schene 1. A solution of

h -trii [Si,l I f l-1,2, 3, 4-

oA 1 ARSI A 423 e naphihalen
2-)-tarbiaimio meites-ti - ng;

ahdertbuty 3"8?“8“%!‘2%%8?3@2:%? 3% Btne % gy
a”%% roé’ﬁl'é"é?qiagg mL:wes aepledias’@ o6l 2d.Q W spl@joraoflhayom

. i 6 ded. then
i O, S oSBT, O o o
the g@wtlgm l tbﬁéeaWiqn_rmimIre waseallomeditte dvannt fo BT 2udnghed with
MGOBRI mi o AR R P By e ot uaTe Svaporated,
anrtes sesidue Wae purified by AasH umomo@@bhgwm HakahbasBAc (2.5:1)

chr tfg‘rgg%x eluting with Hexane-EtOAc (7:1) to
to glrvgme _ /?}gaf@y@d 6-§ydroxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-
o eno v [g g%ﬁvﬁ%r%@néﬁg %&@'gﬂ%ﬁ@ h%&%fe?g g ﬁA)'/h'treosnoaI\ig ht hal

en- XWME{ f?fﬂ_ww-lzzclaﬁu)y& rmi/@ﬁoprm?il-t),?gs?gdm,em—t); put1yr.60

e r a - CO ojl .
(e 358 65 5470 TR0 T 24 25002 R, 6t 599 (., 2H),
1.3.05-3H28 (m 7 H, 434 (m 1H, 3.41 (m ,

LC/MS: CooH21F3NO4: m/z 396 (M+1)

D. Ethvl-(6-triisopropvlsilanvlsulfanvl-1,2,3,4-tetrahvdro-naphthalen-2-vl)-

carbamic acid 4-trifluoromethoxy-phenyl ester.

Scheme 1. A solution of ethyl-(6-hydroxy-1 ,2,3,4-tetrahydro-naphthalen-
2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (245.1 mg; 0.62 mmol) in
anhydrous CHCl (3 mL) and THF (3 mL) was cooled to -30 °C, triethylamine
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2H), 2.96 (m 2H), 2.91 (m 2H), 3.41 (m 2H), 2.06
(m 2H), 1.44 (s, 6H), 1.42 (s, O9H), 1.28 (m 3H)

wWao WoB377C28H34F3NCBSNa: mfz 576 (MrNa) 5 F.  PCT/US2003/033371

2-{6-[ Et hyl

-(4-trifluoromet hoxy-phenoxycarbonyl)-amno]-5 6 7
8-t etrahydro- napht hal en-2-" fsul f anyl }-2-neth

Il -propionic acid. Schene 1. A solution of

() S5 e g e TR sl SR Sl drqeessivety
addduy| Thps r.msluﬁmngB@jr@ viék;?égm%d ét%‘n”%)r 22;] 2ReMgBENCAEY with
cool e 0o -

waler¢ @%é@%@% wltgcl'—;tgp (3times). Thg cg@lag@dsqrgaply exirgets were
whSRd Wilh WQtért BFlﬁ%V\?f_I%he J&\P@Q B9, IR et gt V\?e{%q'en{ovgd

stirred f sol vént's’ were then evapora
uBger reﬁ@acbmeaawmasrpdnmmammphy biihe rehlduamlthgneiqahp-

i - 94 0 i VE. 2- - [ | -(4- )
A (LT IRERR G- bR R  Bis Pl o hS et 47568 i 05
rinyedy mmm&lakl’wﬂn@heﬂylﬂﬁosﬂhﬁw paiRidiUm 28 Rtk 0. os@mrﬁélb Were
V\/nlt solid. 1H NI\/R 400 MHz
a%faggto on gfergqyat@ﬁ]fr rusg)rggylﬂlﬁneﬂypg (126 uL, 0.58
H B el
vagay aP@‘IfEUSQEGUI@r 4363nd congenirdied Bodeuteauiced peassure.

i e R e SR
mgr(ﬂ?%l) of atjmyt—tﬁﬁrbsﬂdwbwslamlylsoffarﬂﬂ%@ almaﬁ?dﬂoaﬁﬁ?thalen -2-

such di abet es

ylgg pwgﬁpla,@{}?IHg B&gher% eﬁ@u 2§ @al!gw-color oil.
nephhgRARY 3060 MH7, Qﬁ[b@@ﬁ%@s’z 7%‘%5;1' ’?‘@g%@ SAIB%RD @,

nmet hod for treatin ect wt
2hie @i 8it-395d s dibe?. O§a(er 2ht)1 hoa-1c®4rim]j 8iHpd @mm ma) $her 8iHY

to gl e t ly effective anount
of al‘tgng?ﬁ@@ﬁm W%ﬁgi(%%omri sing a conpound
of the invention. The invention also provides a nethod

r treati
8 {6-[Ethyl- (4 grlfluoromethoxv—phenoxvcarbonvl) aminol-5,6,7.8-

tetrahydronaphthalen-2-ylsulfanyli}-2-methyl-propionic acid tert-butyl ester.

Scheme 1. A solution of ethyl-(6-triisopropylsilanylsulfanyl-1,2,3,4-
tetrahydro-naphthalen-2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (260.0
mg; 0.46 mmol) and tert-butyl O-bromoisobutylrate (130 uL, 0.69 mmol) in
anhydrous THF (2 mL) was cooled to 0 °C, a 1.0 M solution of TBAF (690 uL,
0.69 mmol) was added, then the reaction was warmed to RT, stirred for 1 h, and
then diluted with water, extracted with Et,O (3 times). The combined organic
extracts were dried over Na;SO,, and the solvent removed under reduced
pressure. The crude residue was purified by flash chromatography eluting with
Hexane-EtOAc (7:1) to provide 229.2 mg (90%) of 2-{6-[ethyl-(4-trifluoromethoxy-
phenoxycarbonyl)-amino]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-methyl-
propionic acid tert-butyl ester as a light-color oil.
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i nhi biting the progression of diabetes or inpaired
gl ucose tolerance in a subject, wherein the nethod

W@ upnswes administering to the subject a PCT/US2003/033371
therapeutically effective ambunt of a pharnmaceutica
conposition conprising a conpound of the 15
i nvention. The compounds of-"Phe present invention may
be formulated into varlous pharnaceutlcal forms for

S R S8 RS ERE e é‘%rﬁeiﬁiiisamm 44 (m,
zmrzt o6 HhaéH?‘Q@PHﬂdZHL@ £0 nkPaZi-?) 2 Iea@h '44 n§26§?'1‘42 (s,

as the actrve | gred ent
SWWtWQ&Oﬂp&H)naceutlcalIy acceptable carrler A carrier

o b ABs e e NSl e p RN ot on. These

pharmaceutical conpositions are 25 desirably in
oo‘?%' forn1SU|t bIe preferablyL for ar.a

né tﬁél@ﬁ@t 18GIFd -@-ﬁiH% b aﬁ.c'damoral dosage form
any € usual p arnaceu Ical nedia may be enpl oyed.

Th es%Cheme ddeA solatien of 2H{§-teshy:(4dtiflgqroadetiudrytshemoctytarbonyl)-

aJan)E 5' 6]7@%}2!’%%?&‘80@3p?lrﬂ’?éﬂ?(lk-:z-ghléLﬂ@?\&@%& &Wi pro(ﬂjoryglac@s (120.8

mgaOrZZenmod;)lm ICHLCIS G mLawabesoledutgars °Ck@¢ﬂ trifluoroacetic acid (4
bri cants,  binders, dlslnte ating agents and the
L) Bl e sioa d Neire N GUra el AR A TR RIRT, and
stirfdd] ®F 9.5 hh TheaWvehtd \neﬂertheﬁ%eab&ama %%4@?%3&8& yas
PCT/ US2003/ 033371 - adm ni stration ets an
Pwéwmkféaa’refmr@%tﬂgraw Wtﬁlsﬁl'bz@%alwa@gb&ﬁ%)doeﬂlve 2de-defbyl-(4-

Dbk b ERACRGS BAPS BB S

yI:o“lhifam_/&FZ-nm‘tthrprUBan?lCLcyaS:ﬂWﬂﬂﬁ%llét eri Lle wat er, at

ea art tho ot her 1 ngredl ent

oo MRS AR bR SR 98 7 (rparhin dh S, 1H)- 3.30 (m,
' I ] I d

2%12635 -80l0e(n® AHH bR, 20, £AITR. 6H), gﬂ%sugﬁon ppared in

h the carri’er conprises saline gl ucose
sol tG/ds: 6624bjzwﬁ3klﬂssennﬁz 498 fMirme and gl ucose sol ution.
I nj ectabl e suspensions nmay al so be prepared in which
case appropriate liquid carriers, suspending agents
and the like may be enployed. In the conpositions
suitabl e for percutaneous adm ni stration, the

dro-
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10 carrier optionally conprises a penetration
enhanci ng agent and/or a suitable wetting agent,
W@piososErY y conbi ned with suitable additives oPCHI2003/033371
nature in mnor proportions, which additives do not
cause a significant deleterious effect to the skin.
Such additives may facilitat’8-the administration to
the skin and/or may be hel pful for preparing the
desired conposjtions. .These conpositions may be 15
Da rﬂ”ﬁﬁu%t'é’P%‘diAé'vgl‘si?@ﬁgn\/\ays, e.g., as a transdermal
patch, as a spot-on, as an ointnent. Acid addition
salts of the conpounds of formula I, due to their

i ncr B Beesat eameeNnss aretRPAR @lpharganists esgd eneltheyetaas e
udith 148 nﬁg? W‘ir{i@ﬁsee%ls)gresg%ﬁ o;f { i d@g %idh%r}n%ia?egﬁj&ggac‘ses

conpositio ecl a ageous
aricconditiores, sheh ab diabetes, aad @dmplibatioractastéof aduch as

compositions in dosage unit, formfor ease of
“%LHBrBﬁ‘i?‘gt PeR rBRatQM’dan(g'iﬁt'f‘BP%h@'y of dosage. Dosage unit
formas used in the specification herein refers to
physically discrete units suitable as unitary dosages,

eac hliminveriinn teatirag adnethpd det téﬁaﬂngeajsijgﬁtwii/fya &PAR alpha-
n-tht . ._ oe
BBk asEeL s e R R SR R4S
thprepewticaliyt éféetive amaiuet of a Bhanphesitiodl cngositizsegrmprising a
ooy ing isitdn THE iMoo 2t Foudes esnefigndpetreating or
inhibjtief thbpeogrebsibh @NdiaBetesSHISRPAREQ BRicobE ASIBRMRE Yh B .subject,

t abl espoonful s and the |ike, and segregated nultiples
whereins e meihodgopises admigstadng tsHrosyied rtherapeitically
. | . i o |
o aaih 6F  pfaRRERRE ! A rhbg B copognd of the
ingerfian. on salt forns which the disclosed conpounds are
able to form The latter can conveniently be obtained
by treating the base formwth an appropriate acid.

Apprine tarhpo@dsist the PrasepeinveptiorerifiNeSforrhDIREPRtE various
as_hydrohal ic acids, e. drochloric or

acids 5. such ohal i ¢ . _hy
p'}ﬁvmass%qﬁﬁjgérga far admimigiration Rirpeses: Thprsbariteseand
pHahabbificat ebRiposBbn O HRERECiFE bRt pha ?értichpc{r COHHRING; in

acetic, propanoic, hydroxyacetic, lactic, pyruvic,
basepracid aaditen salt farag iaaitle aatiMedingredient 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
such as suspensions, syrups, elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders, disintegrating agents and the like in

the case of powders, pills, capsules and tablets. In view of their ease in
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fumaric, malic, tartaric, citric, methanesulfonic,

et hanesul foni ¢, benzenesul fonic, p-toluenesulfonic,
weywkasi’eg salicylic, p-am nosalicylic, palnoi BCHOS20031@33371

i ke acids. 10 The termaddition salt al so conprises

the sol vates which the disclosed conponds, as well as

the salts thereof, are able’fo form Such solvates are

for exanple hydrates, alcoholates and the Iike.

el It formcan be convert b
aqTRITAIR, (PISle 2R SRR EEHTREP Tt e Mg aoYsTgeaus ora
dSE iSRRI inq,vrm@m %s@@éli&ﬁwé%hiacbbﬁca‘i’%ﬁle% 8rd §ORGHRIIG
forms which the onpounds of formula (1) may possess.

employsd. @neawr%@ah@mpwws@ﬂhe caraebmlle@ua!lﬁ@o?mﬁﬁ@mnle
wgré'mgéét f ueér?g gggﬁqﬁgggﬁ BRI §d1eﬂfsm ,%E@mg toHid

possi ble s I SO rlc .
sotubitityr esayd:mmaludedg Irqdacttabldlmlt@nepfme examphb errwbe prapiased
asi.c nol ecul ar structure. Mre in

. of .th
ingaieh o oo SR g rale SRILPE. HHGOT RGO Rymixigfe of
sdliRk-dNdI LSS dI@ibn. [RjeREDId §@§He$1$%stihé(}abl%8tbe%/r%bbﬁéd in

saturated radjcals nmay have either the cis-
Whﬁb@@se@wr@qﬁ%& ligHd caxiers. srspending @G@@ﬁﬁrﬁé‘@s’@@ like may be

er@Pﬁé/sacltﬁetma <8 Ip\‘)sftlgﬂgr@mgh{ole kG rﬁﬁ?utgﬁé %ln]gstratlon the

tereol Sone ures er eo
carriepoptianaily cbmprieesla whetrambmmmmwrgsagém and/isc sm%le

R T P el gD el sy Rl BRial BV PAtirRan minor

pr@bomnanwhuchcaddnme @ofrﬁfc &Hh@@a %igeuﬁdazheaélleférro@s@fect to the
i.ncluded within the scope of resent invention.

skinyy Spghrgridives H‘adcfﬁ?dlb@m:l”@ aﬁf@lﬂlslf_"ﬁﬂ%lt%ﬂ@ skimap@/or nay be
h&Bidl fr ﬁ‘?@@érﬁ{g P%Qjetsﬁgd gm% 85itbhe Tﬂéj@@orﬁ%)ﬁ%%o f@%

conpou Somer 'S More active
adrpinistered3n v @004y €) 37g.78s E@ﬂ'dﬂﬂﬂéﬂﬁ@l/ WB&8 %k a sﬁ&-orE as an

T he t t d
oifferty i Shafidhats heReEBREE Bf 6 A Sadhet
indefaeediwitert dutulstith over the dbwds)boﬁdiﬁg basé FEA, tdre rﬁcﬁ‘étswtable in
resul ts gre ented herei nafter and ot her i nformation.

theprerarelian of aqyeOUSHIMRASILIANSd 5 that a therapeut| cal ly
effective dose would be fromO0.001 ng/kg to 5 ng/ kg

body
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
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated multiples

thereof.
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wei ght, nore preferably fromO0.01 ng/kg to 0.5 ng/ kg
body weight. It may be appropriate to adm nister the

wo beapem i cal |y effective dose as two, three, P€DUS2003/033371
nore sub-doses at appropriate intervals throughout the
day. Said sub-doses may be fornulated as unit dosage
forms, for exanple, containmi’8g 0.05 ny to 250 10 ngy or
750 ng, and in particular 0.5 to 50 ng of active

| ngr ﬁl I ent pﬁﬁa y?#c&ﬁ%%%agﬂfa%rgg]owaﬁgm?% %tHa@géagcally
aEWéTﬁon RN ANIA SadHbn tsaR fbmse\mqicﬁrth@mécﬁisée cBﬁwﬁUu%B@ra?é‘ able
in tinme- rel ease or subcutaneous or transder nal

pat
tq tormmu| Eng lgHer can exnvesiantly berqidainad i yrealtisg threbase form with

ah SRR 280 ABRIPEAOLGRLS A8 £R B IS ABNE abis

ati ons Sage ‘an reque
sachas hsdrmal|©aC|de,p@gdl$ydmcltlbm ophydrobrongic aciiygakimit; eitric;
art i cul ac%sncondl ti_on bei

et o pEEE pelT o Soapieeacin S o bR feaied
pidpRaINBlS hydkgidetidNAcHE S @ic, )iXehE, GRhloR&, SAEWhit! PRI,

the partijcul ar. patient as well as other nedication the
fysaenie malicalarizdc, ¢itile Mmethanesufoniel ethrpeswifonis, bragenesulfonic,
FaERhERYICS bl SSHEALEP R g byl p B HE B e s,
The teroaadditide pelbdisngompriskes the sslpatesevii¢h tHeediscloaddd

t t d/ di t he aluatign of th
aits o ipEes PREFG PeBt e shiRie o, fuchselvafs are for
ekM@léthydﬂateg,f@c@idlﬁ@bla‘v‘\G tHallike. %nﬁ&’@éﬂﬁthé @BA¥Srm can be
erein are therefore only quidelines. The

Cﬂn'g‘?&tréeg’g%ﬁr%m%éwméékaaéﬂ@lth@(ﬂreierh‘aéﬁ fMon relating to

the use of the disclosed conpounds and conpositions.
WO 2004/ 037779 PCT/ US2003/ 033371 -80 The conpounds of
t he %ﬁemmmerﬁw@mmisdeﬁae allpha possibletisaraéliy fawtsi wisich thoe

oA oo ) B oS8R Ul RS e BoirCecs

indlichext, &h@cmeamédﬁ?m@ﬂmf@bmpoha&s Benétes aAsé hikitive 6f all
[ tency over PPAR ganma

P
SIEa shiefinientcaly inpmentc Barins. sigbiusps cannDeg alo 50
dlgéteil&ﬂné’rrs dﬁ%{f@nan‘?BﬁBr@bPﬁ\% t%ﬁf&”r'n%?e%u%? Stris@fa!l Mos i he

treatnment, prevention, i nhi b
particular, stereogenlc 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 diasterecisomers, as well as mixtures thereof in any proportion 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
on the C-2 of the indane ring. For this compound, the (S) isomer is more active

than the (R) isomer.
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the progression of one or nore of the follow ng

conditions or diseases: Type |l diabetes, inpaired
wW@bkwa03E74 ol erance, inpaired fasting glucose, PCT/US2003/033371

neur opat hy, 10 nephropathy, retinopathy, insulin

resi stance, hyperglycema, and hyperinsulinem a.

Combi nati on therapy The conpBunds of the present

i nvention may be used in conbination with 15 other

pﬁﬁ§naceut|cally active agents. These agents include

E di abet i c agents, such as netformn, insulin, and

I ns ufhdseSrakiitin %I?é freéﬁﬁ’é?rﬁ o lisbéddrs or Ebﬁ&ﬂon@ﬁ"%ﬂ%ﬂé@ by the
| oweri ng agents; | owering agents; and Acrp30

PRARppka cowd emsdmﬂa swestbcreffagtl\r%wm amowmttfméhcat@t
eggﬂ%rés%n mé}@ﬁaﬁgF ?@&hﬁ{ br%’at%f f Qfi'de ed ?rﬁ%ﬁ%oﬁt%?nplated
pny

erapeuti c an |c pur pos or t
thrét attlh@apduuﬂaﬁy nsﬁeehwte dade wowd’mxaﬁ‘rdm @30 1omgtkeeto 5 mg/kg body

WhERSTEnElerhig S DN Mk Ak gl bed e oBk ol e

ap ;ﬁb{ﬂlaﬂe% Rbhistet @6 thepapcutieHIR efféb‘ﬁvé‘ %%Qe %@ t®oNthr&®, 6f8§r or
that anount of each active corpound phar maceut i cal

makrepb-dasemat anpropriate imernals broughest tl‘@l day. t Baidieib-doses
mgy‘?)leofghﬁ@lgte%r?szur’n Fﬁ&%@ﬁ%h %%ngéﬁ%l'enc&tgm%gggog mg to 250

stem ani g’ soug ‘
mgeséﬁOohgrand/mtpmﬁlmn @b ,to 50dng af actmetmgre«ﬂrerﬂ:tplee unit dosage

fofin! Trniiles RELE 2 B dea.7 o 1 neg oBul: 2550, Sniis g

ded=RRMpS! C@n@éﬁﬂ% @str(é meentndnn’ﬁap lats)orma lbﬂéﬁaﬂétﬁiﬁttm%-
progression o di sorder), the term" "jointly

e&&ﬁ@awb%maws of arsderingl paish fermliationst [iselRsedt | ve
oGfERM ] alsrtre RAMIRES Us o Hrar B her RAEF opfntlelable

foomgktions. progreSS|on of a disorder as being sought by
a researcher, WD 2004/ 037779 PCT/ US2003/033371 -81
veterinarian, nedical doctor or other clinician. Thus,

t he THeeRd db@é{wéh@ﬂeqﬁéﬁw @F%&lnﬁiﬁi%’&hﬂ@ﬁ U@ﬁéndﬁ oﬁ ’Mé or
nore drugs wherein, for exa rg(ﬂé each drug

pallipiIAT SerBP@dnd o fQH“P'ﬁ‘o(@p‘é?Q ?%‘ﬁ%lﬂ'ﬁ%b@'pg Feated,
e
condltlon 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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5 that is sub-therapeutic or sub-prophylactic if
adm ni stered alone, but is therapeutic or

w@e@phyi7art i ¢ when adm ni stered in conbi nati onP@U/UR200$1@33371
second or additional drugs according to the
i nvention; or (c) both drugs are adm nistered in an
amount that is sub-therapeutfc or sub-prophylactic if
adm ni stered al one, but are therapeutic or
prophyl acti c when adm ni stered together. 10
Anti - di abetic agents include thiazolidinedione and
non-thy 8aApbGhdesk tﬁ@%reéé?ﬁ iHVeRtiSie aad ph ﬁ@é Fé/hactlve for
decrease peripheral insulin resistance

exaieplecss BE’AR alPhpegahists. abceandiggtio ongaxspeem‘ the weet;on the

oSyl R B A DRAREPAEAR RGO iy

inplen I(é bePRAR alptia patems) owr GRAR ggmmapofaRéRyof 1hochore, and

f fic insulin-responsive
PI5EHEEY e 2 RGPt IR M. agoni st s ar 6
t hi agpARHIRLOAStsHIE rﬂjséﬁﬂ fdrjel%e fr(@éln%ﬂtt &%Qeﬁtlér? ot inhibiting

t hi azol i di nedi one, 5 -
thsmrpqreﬁ§lpamf ROF CEIMYR fpm@lis)mngrmndwops-or OU@asesz Type Il

dIQH&t% eﬂi}:fbgr'e l;toészeﬁtgl:((argr?c%h g/? §éd4faﬁ]|§/f9l'ucggg ﬁ@dropatgy,

neﬂhra;zathy,menamathye,, insnbnvresistads\Mpprglpdestiakamin as BRL
h4 653 i BRL 49653C, BRL 49653c, SB 210232, or
YREINSHINSIY8Bne mal eate): (2) pioglitazone (2,4 -
t hi azolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridi nyI ) ethoxy) phenyl) methyl) -,
nGeemieRtEHheraRYe, (+ - ) - or 5 25 ((4 - (2 - (5 -

ﬂ]rgthﬁ cﬁngmﬁ%’ oén(gyrhé R?ééémﬁv i@?ﬂa& Eg@%@ in coéltuéaltm with

ofhbspharmammtle&llymtmea@enﬂsl. MhEQE agentsdmbidde adti-RdlEtic, agents,

R TG, 4 OG0 Pk 8 GOSN iR 19815 bigare
st 8 88 o O

mpgiiatosd sueh 83 EIMEXIN.g2 t hi azol i di nedi one, known as

=l by SR A e dsators

therapeuhc and prophylactic purposes for the disclosed pharmaceutical

compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated. For
prophylactic purposes (i.e., inhibiting the onset or progression of a disorder), the

&

term “ “jointly effective amount” refers to that amount of each active compound or
pharmaceutical agent, alone or in combination, that treats or inhibits in a subject

the onset or progression of a disorder as being sought by a researcher,
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(4) isaglitazone
((+)-5-[[6-[(2-fl uorophenyl) net hoxy] -2

wmaphosmErenyl | met hyl ] - 2, 4-t hi azol i di nedi one orP&r/uS{005033371

- ((2 - 5 fluorophenyl) nethoxy) - 2 - naphthal enyl)
methyl - 2,4 - thiazolidinedione or 5 - (6 - (2 -

fl uorobenzyl oxy) napht hal er81-2 - yl et hyl)
thiazolidine - 2,4 - dione, also known as I\/[:CI 555 gr
neagl i.t azon (5) ,5-BTzZD. 10 Additionally, the

VARt For e B oL ot lingian. okhiondia PieSBkiSyentinng

pRERIdsSconflsihatiths dFuivodr enditatdrl) I\%é'f\‘/vh&%lﬁ Gor &xam Lﬂlg @Jegch drug
(JTT 501, PNU- 1827, PNU- 716- VET- 0096, or 8

is %cgmgﬁtﬁrpg,lm an Jn@pegdentlﬂ beEapestically ar propnylacmﬂw;nyeffectlve

oS3 o E RS b Ay g

that is substiiehgpeutic dk submeoptogkactic iNadmindstered alone, but is

e B i e b RRRE R Sopirate Wi e sogooct o
addlﬁonal(dhﬁgﬂ;s‘ édstSUr&ﬁ?ttJS]!Mé inP&RIBA; br (B) b%ttmmdgsba%za"éimlﬁlgﬁered in
i

and 20 Fargl azar - tyrosine,

ap @it H$Y -theéapeU(tlg or spb- prommlagtlc ni a@rnlmstpnee!rgjone but

h ) - O
ar‘é thel%?b%?gé ¥k br ?grecﬁ)tﬁli‘/rgcilc ﬁvh% %mm{s?erecip Ol)ﬁ(’%ljzgl ;ln;/ )et hyl )
- L Anti- wabetmegenﬁs IMWmlmlldﬁedm%ﬁmnor@ﬂmﬁdﬁernedlone
S s e i O3B RS B oD RS el aaol BRhassing the

effiedts of ipauNrRat@et YrgarCand/idsiesExanpl es are |isted
bel ow. (1) AD 5075; (2) R 119702 ((+ -) - 5 - (4 - (5
- Methoxy I H - benzimdazol - 2 30 yl nethoxy)

1057 oine SRR bing g sk D ChTEBHaE) (s nlear

receptor peroxisome proliferator-activated receptor-gamma (PPARy) 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 - (methyl - 2 -
pyridinylamino) ethoxy) phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
5-((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 —
thiazolidinedione, known as AVANDIA; also known as BRL 49653,
BRL 49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);
(2) pioglitazone (2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochloride, (+ - ) —or 5 -
((4 - (2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 —
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));
(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl
- 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 —
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-83 (3) CLX-0940 (peroxisome proliferator-activated
receptor al pha agonist / peroxi sone

w@e@kiosErat or - acti vated receptor ganmma agoni StRCT/(83003/033371
LR-90 (2,5,5 - tris (4 - chiorophenyl) - 1,3 - dioxane
- 2 - carboxylic acid, PPARdeltal/y agoni st) 5 (5)
Tul ari k ( PPARy agoni st) ¢83- CLX- 0921 (PPARy
agonist); (7) CGP-52608 (PPAR agonist); (8)

GW 409890 (.PPAR t); 9 PP t
10 (10 'izogr'éli‘@é@a P%é@%ﬁf@%?w %éﬁmﬁ‘é@g&’%w Séb)xR
agoni spRE| Az Zlsd-idiib&s CPEER @g@ass R 92{3BIGR 92132X);
Risarestat (CT-112); (14) YM 440 g PPAR agoni'st); 15

( 15)(4nivaglitagor® (- POA-KgdHpraphenyl Bpthaw b7 2 (4 - (4 -
2S, 5

(()>((oet h%ghthglfnylﬁrﬁefhlygllﬁEtfﬁ%@@g@%r@%ﬁq ﬁ{(gz | d| nyI )

but yl) ﬂlhm'opbenyl)amed')qu) { 27 haphthaGoyhmétByW-524 —or

GW 4095H44 E 25 20, N 6

(DRF 2 'd‘r(e%ﬂ Zﬁbégz&R f'(“R?Qfﬁgﬁ}’loxy)( r&’fl‘%&%%%@'

(fibr aylﬁ)ethfl?-@ﬁaz@ﬁﬂ&\%?-gzéiﬁldwr(e? msdomtwﬂyla@mls)ss-oro -

(2 - - yrldlnylamno) ethyl) - L

tyrosi n@ogllta\mm)a@ 2331, PPAR al pha/7 25 agonist);

(23) f [gﬁ 94 ((S) - 4 - (2 - (2 -
benzo yl met hyl am no) ethoxy) - alpha - (2,2,2 -
trlfluoroethoxy) benzen epropanoic acid or 3 - (4 - -

et h (&z%\{ ?Wélxyﬁh’abn%%t Xa%f)?dix%@’oﬁeé\l htrat T&F Y 1R g?ensitizing
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) - o - (2 - (5 - methyl -
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 -
methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
Gl-262570).

Other agents have also been shown to have PPAR modulator activity
such as PPAR gamma, SPPAR gamma, and/or PPAR delta/gamma agonist
activity. Examples are listed below:

(1) AD 5075;

(2) R119702((+ - ) -5~ (4 - (6 - Methoxy - 1H - benzimidazol - 2 -

yimethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Cl 1037 or
CS 011);
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2, 2 - trifluoroethoxy) propionic acid or
benzenepropanoic acid,4 - (2 30 (2 -

whemwaoxazol yl net hyl ami no) et hoxy) - al pha - (2pC1/BS2003/033371

trifluoroethoxy) -, (alphaS) -, PPARal pha/y agonist);
WD 2004/ 037779 PCT/ US2003/ 033371 -84 (24) L-796449
(PPAR al pha/y agonist); (25P3Fenofibrate (Propan0|c
acid 2-[4- (4-chl orobenzoyl ) phenoxy] - 2- net hyl -

Lo B ot A B o oSSt e sgprist

GN WSXléBMFbrahfél‘E!oﬁﬂ&Waﬁdd) feceptdr aﬁmgé §nl§t5‘PAR
ha/ on| st %3%8 GW 0207 ( PPARy agoni st); (29?

LG 1(60) P §hlpr0pf\esab) e sdrosqlze ¢ BRARyoOXYlic

?%gzgpu R 000529 (35 1 3

pr ol (5) FuRriRr( Pa:qmyvago@cgt)" ecept or agoni st) (34)
LY-510929 é&@; oxi sone proliferator-activated receptor

agon(63 OLX- (HHABr ageniet)i(4 - (1 - (3,5,5,8,8 -

pent trahydro - 2 - '5

naph‘ia> a eny??og{(lﬁlgéﬁe}gqgs 20i ¢ acid, known as :
TARGBEGWE409BOBREREARNIGOMSREREXI N; al so known as LGD
1069 6 LDG 1069, LG 69, RO
264459%?%\/;0&4’%(@&0‘%9 §‘g (PPAR al pha/y agonist). 20
(B) (ﬁbygwgm@gl(ppAﬁe@rﬁétp ng agents include, but are
not mted -1(Dch|r0|n05|tol or D- 1,

2, I1MyLC510R280HP l%la@owalt),r oxycycl o h exa ne) ; (2)

P QRIS PR AGRRHRLES |, DT ) 10

(4) H8) Rishrestatf@iGepRpr agoni sts such as ZD 2079 ((R)
N (_145 oM 446 (PPAR agonist);

(15) AR-H049020 (PPAR agonist);

(16) GW 0072 (4 - (4 - ((2S,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);

(21) GW 9820 (fibrate);

(22) GW 1929 (N - (2 - benzoylphenyl) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L — tyrosine, known as GW 2331, PPAR alphaly
agonist);

(23) SB 219994 ((S) - 4 - (2 - (2 - benzoxazolylmethylamino) ethoxy) -
alpha - (2,2,2 - trifluoroethoxy) benzen epropanoic acid or 3 - (4 - - (2 -
(N - (2 - benzoxazolyl) - N - methylamino) ethoxy) phenyl) - 2(S)- (2,
2, 2 - trifluoroethoxy) propionic acid or benzenepropanoic acid,4 - (2 -
(2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)
-, (alphaS) -, PPARalphaly agonist);
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(car boxymet hyl ) phenoxy) ethyl) - N - (2 - hydroxy - 2
- phenethyl) ammoni um chl oride, also known as IClI D

wQ@ewdp3re AZ 40140; (5) dl ycogen phosphor yl asePCT/US2003/033371

inhibitors; (6) fructose- 1,6-bisphosphatase
inhibitors; 30 (7) chromc p| colinate, vanadyl sulfate
(vanadi um oxysul fate); (8)8kP 102 (organo-vanadi um
corrpound) WD 2004/ 037779 PCT/ US2003/ 033371 -85- (9)

chrom ¢ nicoti nate; (10) potassium channel agoni st
NN 4G4 L 1915\)/44%(!?565 zglgha/g agonigg hyl ene - bis (1, 4 -

TSl A o e

di oxot methyt,i dinet§lgthyrestsri knewif 2s TRIBER)HIRGOR,ILIPANTIL,

b PQU 693 - - 2(S -
(Ca > EATBP IHERR S PRR )R posnshi s 115 4 © ¢
dl ch{2e) mm)(mﬂbhdbgggrstol 0)(2 }1 - ?)2 OX?%ng -5
5) S 15 - ) - 4 - - -
fl uo@2§3|GW§24123;(P§A«§¥ ylpyla/amgﬁays et hyl )  benzoic aci :j 2
trifl thyl) ph
ot hyep) S B AR adofishy ' (16 “Arm 134 (A oy

15 (o) L& dda41(( .'I?&)AFQQW (19) PNU 140975 (1 -

(hydr azi noi m nonet h ydra2| no) acetic acid; (20)
PNU (BO3BY73q0512 (PHM’Y@QOHW’[)TI nomet hyl ) hydr azi no)

acet 3q(\f1ﬁﬁ[hg?? 39%3(9\'@'?%5]100(2 4 g(7 - (phenyl et hoxy)
th| a@a) Voigwsdi (vDe-5052) MXC 3255;

(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:

(1) INS-1 (D-chiro inositolor D -1, 2, 3,4, 5, 6 -
hexahydroxycyclohexane);

(2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;

(3) glycogen synthase kinase-3 (GSK3) inhibitors;

(4) beta 3 adrenoceptor agonists such as ZD 2079 ((R)- N - (2 - (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammonium chloride, also known as ICI D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(8) fructose-1,6-bisphosphatase inhibitors;

(7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);
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(23) MBX 102; (24) ALT 4037; (25) AM 454; 25 (26)
JTP 20993 (2 - (4 - (2 - (5 - nmethyl - 2 - phenyl - 4

WO 2e@azolhyl ) et hoxy) benzyl) - malonic acid dperEUkD3/033371

diester); (27) Dexlipotam (5 (R) - (1, 2 - dithiolan -
3 - yl) pentanoic acid, also known as (R)-al pha
lipoic acid or (R)-thioctic8acid); (28) BM 170744 (2,
2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic

aC|d BM.152054 (5 - (4 - (2 - (5 - nethyl -
bic’hm{”ﬂf('@ﬁ PICOBR&8ol - 4 - yl) ethoxy) benzot hien

- 7(10 B@Tsémhvcﬁdwn@l orfiétNeN414; 4 - dione); WO
2004/ 037779 PCT/ US20037 033371 - 86 (30) BM 131258 (5 -

(4 -(102YM 288 (5, et methylere - bigérd/ + phemdene) bismetfiylenebis
th hi yl met hyl) thiazolidine - 2,
a 'O)éiyg‘ #8%@&1) bc%Edioé‘?%’a (rErele {Gésa)l fszl) IHcgl_ 975
(3 (12)¢TSS(7Z (5 - nmethyl - 2 - phenyl oxazol - 4 -

br oSNty 1785 oo Bt ARG 212

I ndol yhéptﬁhglﬁi@th b&mpoxhzoms;hyl ) thiazolidine -
- dione BIRIE- 554158; 235) DRF- NPCC;, 10 (SG%MCLX

010014 QZdiﬁ 693 (x+odoans o2 (Tr K4ogtrerophargxy) kags

TR 4 AR T BRI e

(39) pligphane)xlyl -inositide tri phosphat e 15 (40)
1SS B 0 TSP B S Pt )

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;

(22) MXC 3255;

(23) MBX 102;

(24) ALT 4037;

(25) AM 454;

(26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)
benzyl) --malonic acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentanoic acid, also
known as (R)-alpha lipoic acid or (R)-thioctic acid);

(28) BM 170744 (2, 2 - Dichloro - 12 - (p - chlorophenyl) dodecanoic acid);

(29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yI)
ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione);
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(43) plasma cell differentiation antigen-1 (PC 1)
Ant agoni sts (44) adi pocyte |ipid-binding protein

W@ 200B@37770P2) inhibitors 20 (45) phosphogl ycaPsT/{88)3/033371

Gal paran; (47) Receptron; (48) islet cell maturation
factor; (49) insulin potentiating factor (IPF or
insulin potentiating factor88); 25 (50) somatonedin C
coupl ed with binding protein (also known as | G-- BP3,

i ucEa RV AR AT W @ dbachulr 21 RS Dhetazol o - W cthoy)

Vol que th'z\étﬁﬁmem L meth&l?&ﬁaﬁinam@sez @ -phienphat ase
acid glucose transport

i nhi bitors; f at
pr ot@ nC R%iﬁ?’%‘f’ EJ%ML&@@B@/l d receptor antagonists; and
7
gI ut /*@?Z% Cg UéZO@S rﬂgﬁi ﬁg?gns%zeorl ase )&_tﬁc%s(y)
anuI aiphesyl) ¢ 2)(SB+ @Japyldmmo \Mrmpnhnldemrck)ase liver
u
o1 Uuchel RN L7 i alf rERREM s Roblanetd Fafn,

- di metkigzdliogpeng de—deors); Metformn - DepoMed,
Metformn - Biovail Corporation, or METFORM N GR
(et €y RART é%ﬁgfc retention polymer)): and (2)

met f 52‘9@ ehloride (N, N
- d| ylim dod| carbonimdic diamde 10
mono(3pd Cbehd 110, d8.X 8131 HUR0MB0GoricA X60931; BMS 207150,

i b7 PP TR IRyt ucos: dase. Al pha.

gl uc(3s)) deigenenvested protedt Kingsd GVRRICABIEDItdMRREr eby

del a t he di estl on of 15 carbohydrates. The
undlé%%?@dj}g bRfaSat es are subsequent|y broken down

i N (39) phosphatidyl-inositide triphosphate

(40) insulin recycling receptor inhibitors

(41) glucose transporter 4 modulators

(42) TNF-a antagonists

(43) plasma cell differentiation antigen-1 (PC-1) Antagonists

(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors

(45) phosphoglycans

(46) Galparan;

(47) Receptron;

(48) islet cell maturation factor;

(49) insulin potentiating factor (IPF or insulin potentiating factor-1);

(50) somatomedin C coupled with binding protein (also known as IGF-
BP3, IGF-BP3, SomatoKine);

(51) Diab Il (known as V-411) or Glucanin, produced by Biotech Holdings
Ltd. or Volque Pharmaceutical;

(52) glucose-6 phosphatase inhibitors;

(563) fatty acid glucose transport protei.n;

(54) glucocorticoid receptor antagonists; and



the gut, reducing the post-prandi al glucose peak.

Exanpl es include, but are not Ilimted to: (1)
wae@nbsse (D - glucose, 0 - 4,6 - dideoxy - 4 PCT/$08033371
- (Il al pha, 4al pha, 5bet a, 6al pha)) - 4,5,6 - trihydroxy -

3 - (hydroxynmethyl) 20 - 2 - cycl ohexen - 1 - yl)
am no) - alpha - D - glucop§fanosyl - (1 - 4) O -
aI pha - D - gl ucopyranosyl - (1 - 4) -, aI so known as

& UdBR) SR ose GRNBRbN Al Ao oSS SSFATS 1 ¢ ol

(3, 4, Sprodldisysi dinetriol, 1 - (2 - hydroxyethyl) - 2
25 (hydroxynethyl) -, (2R (2al pha, 3beta, 4al pha,
5beta)) - or (2R 3R 4R 5S) - 1 - (2 - hydroxyethyl) -

2 - (O) Bl anide, WHich désrdade livétigh@idsdiprediidtioh, ardd iRBreases
known as BAY 1099, BAY M 1099, BAY-m 1099, BAYGQ.l TOL,

5 thelustaBtlgluEsesExamples ingivde METFOINBABUCIPEBVAROL) : WO

200 7479 7 3
i(;g?f L flﬁéwgﬁg@eﬂﬁéé@ég %Ae,éﬁo%hrg dpogéial{qwét%rmm
4 5,6 Bldvalllﬁmtpmayog,cd)rdMESEEﬁ)RMll\llGR (‘yrhetfcmmlmgaastncadetphmn
uc rané)syl - (1 - 4) - alpha - D -
gI ucopg léfmﬁpbi - - D - glucopyranose); (4)
em gi2) hdtrrnth hyc(rgchloﬁdezm &Rdﬂ“ﬁétﬁﬁ)mrdoalc%rtgbmmldlc diamide
trihydroxy - (hydr oxymnet pi peri di nyl)

10 et hoxyrn%l@hy@w@hl@an@ @lﬁﬂ)‘fﬂo‘ﬁﬁtaérl-)p\ &602% BNRRIT 189, BAY o
1248 og &M@bﬁﬂl E[)(o'?)GLf'\‘BO %@%&RS pi peridinetriol,
y - -

2 - (hydroxynet (2R -
(2al pha, 3bet a, 4al pha, 5beta)) -, also known as N

e (B RPRAAR OB i ARSNADS S 086, LR
glubysidaseycnatveyts frustdsel tp glunoseotheretsy delaying the digestion of
15 q‘ Hé@ycfrg'f@sstﬂy l}rml%ees&?/ cgrbghydr(ags "E“%h%}‘ Sgus}ér]tle)fl)t')rpken down in
thelydr re¥pmemyg fivé posttprahdial glm:@@é peall Exdmples include, but are not
lm(mljtlg/dd{ooxyrret hyl) -, also known as A 71100, AO 128,
(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)
20 - 2 - cyclohexen - 1 - yl) amino) - alpha - D - glucopyranosyl - (1 - 4) -
O - alpha - D - glucopyranosyl - (1 - 4) -, also known as AG — 5421,
Bay -g-542, BAY-g-542, GLUCOBAY, PRECOSE, GLUCOR,
PRANDASE, GLUMIDA, or ASCAROSE);
(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyl) - 2 -
25 (hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, 5beta)) — or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 —
piperidinetriol, also known as BAY 1099, BAY M 1099, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROL);
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BASEN, GLUSTAT, VOGLI STAT. 15 (E) Insulins include
regul ar or short-acting, internediate-acting, and

WO ega3aee i ng i nsul ins, non-injectabl e or i nhab@rus2003/033371
insulin, tissue selective insulin, glucophosphokinin
(D-chiroinositol), insulin analogues such as insulin
mol ecules with minor diffe®8nces in the natural am no
aci d sequence and small nolecule 20 mmcs of insulin

[ I d d dul_at
et SR P& %%m%{‘e@f?»geep&y“éf‘a%ﬁoxym 5.6 -
100; ( EhydshX g&oheﬁeﬂr)e -1 Dgﬂ‘?@hﬁné alpha b - glucoggranosyl 1 -
pyrroli d| necar bodi t hi oato - di um

i nsul i f) ag[Phet- QhGW@ﬁPW@@QﬁYIn(QZS Dtgluca@w@mpse)

d | X14,
o5l S GRS/ 0 N R RS, bopR ARl D XIS,
det enmi (hydroxsnet9iB- -1 -(dideridifyl) ethoxy))thﬂnzadﬁxycﬂ )3thy||\|ﬁlster, also
| ysi 1 - Insulin or
S%ZI) ne)éB ‘Q’é)asu%ﬁP @ﬁ&ﬁ'g}\dgC 54%3 L - lysine - 29B -

L - @r)M(Dmeiqummaa ipfsetidindtrid) 2 - W&%ﬁhethw)oa&ﬂéthw (2R -

human i nsul i n ana al so_known "as |y
2004/ 08589, Pegia d@ir%mil@gsﬁmalsoggownﬁﬂ Nn LY 275585,

HUMAL 5@#?{ / 50/ 50

(7) |§s%ult| n M ﬁ&’@nm%wwﬂ ym%ﬂaﬁdBSl -)

ar glL le) N@glllB%T(li’: "f\Jf didepxye) 4 - |((r?s-dhyud|11<|)§jC§1 ﬁ@ﬂydrak;ggit}hgkgmyl)
git end hﬁ?%l 7 ﬁ kbg%r‘oxgmgﬁ)ypn n®8s~ 'W%WLqrﬁ-lgUeB‘r

ULTRAL kgEHo!,%,9)- didesoxyi-nt Zj(2c hwm?nsl QRydigxpir@inyl PethAYo

crystalli ne) and _30% anor phous insulin suspension

al so kABWPa< 1 ENfRYrommethy]) -, alsminpwnias A7 118G\ AP 128,
L; 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; (

(2) LP 100;

(3) (SP - 5 - 21) - oxobis (1 - pyrrolidinecarbodithioato - S, S') vanadium,

(4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-

insulin, also known as insulin X14, INA-X14, NOVORAPID, NOVOMIX,
or NOVOLOG);

(5) insulin detemir (Human 29B - (N6 - (1 - oxotetradecyl) - L - lysine) - (1A

- 21A), (1B - 29B) — Insulin or NN 304);
(6) insulin lispro ("28B - L - lysine -~ 29B - L - proline human insulin, or

Lys(B28), Pro(B29) human insulin analog, also known as lys-pro
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10 (10) HUMJLI'N 50/ 50 (50% i sophane insulin and 50%
insulin injection); (11) HUMJULIN 70/ 30 (70% i sophane

w0 p@ulo3TT7NPH and 30% i nsulin injection), alsoP&nuszwozae33371

NOVOLI N 70/ 30, NOVOLIN 70/30 PenFill, NOVOLIN 70/30
Prefilled; (12) insulin isophane suspen3|on such as
NPH I LETIN 11, NOVOLIN N, -$8-NOVOLIN N PenFill,

NOVOLIN N Prefilled, HUMJULIN N, (13) regul ar i nsul i n

o R oo L e Rnd RS gaLoc

HUMULI MIR 50p50)Regul ar U-500 (Concentrated); (14)
ARI AD: 20 (15) LY 197535; (16) L-783281; and (17)
TE- A7¥ipsylin gta)rglnﬁéhmmﬁn b2t eplysinenBaaI-arginines BSA -agginine)

r2n5 L m%hhl'ﬁ cogéggﬁtghgl S |$Lo(i&ph|l 6%e§ﬁé%b§&|)m and
its (B') htsullni;nc B@pemsizng extended (wmaﬁnge_e)it; arse; knbg\aﬁ a;as

[ PI I nhi bitors su
?Lg?pggy@égﬁ\gg A&%&'& ; p;/?rol I di necarbonitrile, 1
- (((nglnsu(nﬁ FincXUsprasion (Léﬁtle:) @WO%I&)@ta\mﬁéﬂaH@bo% Qr}ﬁb)phous

am no)  acetyl), known as

LAF - B8yhin sygpersimmy emmgwca}ﬁ/ L@EESL%B\BMHUMIM%M
P 3298 98 (di - (3N - ((2S, 3S) - 2 - amno -

- et hNI@V-dﬂgﬂ]Ifanoyl) -1, 3 - thiazolidine)

f ungll @} BYMULAR) 5070 (2% igdphape dpswiih and150% 3stlin injection);

Vel (AYHORNREI 30 [0tk oG RegtONAS 26 sBY% iguli
1- ani niggddtigh), Wrrmm AONOVOION AH3Y) ROEDLANT0/30 PenFill
anal 0g4eR, &R 7956 Prefilled:

(12) insulin isophane suspension such as NPH ILETIN [I, NOVOLIN N,
NOVOLIN N PenfFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN [l Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenfFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated);

(14) ARIAD;

(15) LY 197535;

(16) L-783281; and

(17) TE-17411.

(F) Insulin secretion modulators such as:

(1) glucagon-like peptide-1 (GLP-1) and its mimetics:

(2) glucose-insulinotropic peptide (GIP) and its mimetics;

(3) exendin and its mimetics;

(4) dipepty! protease (DPP or DPPIV) inhibitors such as

(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile,1 - (((2 - ((5 -

cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
DPP - 728, DPP - 728A, LAF — 237);
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(4f) Sbz 272-070 (1 - (L - Valyl) pyrrolidine); (49)
TMC- 2A, TMC-2B, or TMC-2C, (4h) Dipeptide nitriles

w@ 200893010y r ol odi des); 10 (4i) CD26 i nhi bit opGT/US2903/033371
(4)j) SDzZ 274-444; (5) glucagon antagoni sts such as
AY-279955; and (6) anylin agonists which include, but
are not limted to, pramintPde (ACG 137, Symlin,
tripro-anylin or pramintide acetate). 15 The present

. acens o The >ch
srml | et 2 Bbad o PaoREHEP S BN s Paemiend ey
the use ofef¥h&Ij Y fptﬂféz,oﬂéili’fgﬁf@%’rﬁjte?,ts- O al

anti-di abetic agents may include insulin, _
sul f onf#@ireis225 bi dirdpiopley - 1n&g14 + tetriablydroisaguine|in@PAR

al pha agoyj : PPAR gamma 20 agoni sts, and dual
PPAR al pharééﬁwg%g@%hi sts. PPAR al pha agoni sts are

usef ul (4dyrValime pyretiticer(valppneventi on, or inhibiting

cond!t RIS B SRR indde 4 Carmydples AR ogues thereo;
pre-cl i(arr'? s®iz Dynerd (PL denvaw)pYastdihk);hyper | i pi dem a,
er

25 hyp ensi on, coronary artery di sease (CAD), and

hyper t £4%)I PderdAieiia-2B. pr dMG264 conpounds of the

I nvent i : b 1y [ | evel s of | ow
densi tgﬁpi%gggfb@:&nﬂs’eé{ @Db; ) fn%ﬂ’glogﬁf&%g} smal | -density
LDL an#ipCh@6 inhibiorsgend ¢ nol ecul es, or nol ecul es
that c lerotic or dyslipidemc

conpl i z‘ﬁfggﬁﬁ'gﬁ‘greby reduci ng cardi ovascul ar

conpb) gRickgos anfEigRhRits SeLHCARYLITDS58! §Ad are 30 usef ul
in el evating | evels of high-density [ipoproteins

( HDL(P) amylin @geniskigwhish dnduds, byuparena lpgterzte, pramlintide (AC-
PCT/ US h o - ] b , and/or free
fatty gg?ﬁé’%ﬁ'ﬁ tﬂ'@"é%é%%%%%@@f@?%C?ﬂg%r FPG HbAL

c. As PPAR al pha agoni sts, the conmpounds of the

el e e el e Bace P 365K i o
srpakg éndrease in body weight than that found with the use of existing PPAR
gamma agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGI’s, PPAR alpha agonists, and PPAR gamma
agonists, and dual PPAR alpha/gamma agonists.

PPAR alpha agonists are useful for the treatment, prevention, or inhibiting
the progression of one or more of the following conditions or diseases: phase |
hyperlipidemia, pre-clinical hyperlipidemia, phase Il hyperlipidemia,
hypertension, coronary artery disease (CAD), and hypertriglyceridemia.
Preferred compounds of the invention are useful in lowering serum levels of low-
density lipoproteins (LDL), IDL, and/or small-density LDL and other atherogenic
molecules, or molecules that cause atherosclerotic or dyslipidemic complications,
thereby reducing cardiovascular complications. Preferred compounds also are

useful in elevating levels of high-density lipoproteins (HDL), in lowering levels of
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conmpounds al so may increase fat and/or lipid
nmet abol i sm providing a nethod for | osing weight,

WO omitisf7iat wei ght, |owering body mass index, POMES008033371
lipids (such as lowering triglycerides), or treating
obesity or the condition of being overweight.

Exanpl es of lipid | owering-&jents include bile acid
sequestrants, fibric acid 10 derivatives, nicotinic

d hi bi t f
wRflepnBs Lob Al iR atsol neld ke obenrTy
FPRAYBOHELTM LESCOLTM and MEVACORTM  and

pitavastatin (nisvastatin) (N ssan, Kowa Kogyo,
Sankyo, Novartis) and extended rel ease forns thereof,

ol 150 PO 2l poc RN Lomb B AR S h ViR bh My B mpre
petedt andefficacious f@dawpmr@tn@lydehdesj thamdeswrefibratest Thg present

oA, 545 SIS, R4 3 s or
loémgcwl@ghil Josiry fak eightapivenid bod#ﬂia%@ﬁhdb%\/%w&mg lipids (such
Prinjvil, Univasc, Vasotec, and Zestril),
a%"‘(ﬁ%@ﬂdf'&'yﬁ?r ' tfeatipg 0§§S'©e%rﬁh1|eapon9m@erﬂi@lemgeoverwelght
Efdhpreslof Ilbbdtlb\'/vgrmgfgg tE'llﬂHll?o%S%oé?ggd Igleﬁlgéétpag’)t%q,b? A %ﬁ} a

adrenergi ¢ bl ock such
derjvatives, é)lCOttﬂm asidmanchid i CoA rQﬂLIOMSB |(1blbdbrsas Spdaifiaexamples

inffR8 darir YR 8 1 PRIORAE D BRI dRAVECLRI™ LESCOL™,

ait bIEMAT@R 'Ybr anarpda\aageatm (ﬁu}dv@staﬁhamesaﬁ/m Kogytsi Sankyo,
ntiotensin 11 re

NS oSS B Bmn e 1s! T L SERPLED (e
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Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc, Isoptin, Nimotop, Norvace,
Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diuretics,
antiotensin Il receptor antagonists (such as Atacand, Avapro, Cozaar, and
Diovan), beta adrenergic blockers (such as Betapace, Blocadren, Brevibloc,
Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL, and
Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, Isordil
Titradose, 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).



l[imt, the invention. 5 Exanple 1 0 HOI 01 ) OCF3
N'NH 2-{6-[1-Ethyl
wO0 204431779 f | uor onet hoxyphenyl ) ur ei do] - 5, 6, PCT/US2003/033371
7, 8-t etrahydr onapht hal en- 2-
yl sul fanyl }-2-met hyl propionic acid 10 EC50 = 0.023 M
Exanple 2 OCF3 O O HO S N-R#-
2-{2-[1-Ethyl -3-(4-trifluoromet hoxyphenyl)urei do]indan
F'% | sul fanyl }-2- 15 met hyl propi onic acid EC50 = 0.027
M e 30CF3 OOHOS _NH 20 (S)-2-{2-[1-Ethyl
-3-(4-trifluoromethoxyphenyl)ureido]i ndan-5-yl sul fanyl
}-2- nmethyl propionic acid EC50 = 0.0002 M WO
26 d?@/feli;wmg chemicaband bidemeal exanpiesarenptendad $ofiistratepnot

limit, the invention.

Example 1

SO
) H

2~{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
10 ECsy = 0.023 },LM

Example 2
OCF,

0 0
HO&S\@E}I\?—NH
2~{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
15 methylpropionic acid
ECso = 0.027 MM

Example 3
OCF4

* 0,
HOJ><S\[ )v\\/ N>_NH
20 (S)-2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
ECso = 0.0002 pM



HOS NH 2-{2-[1-Ethyl-3-(4-trifluoronethyl sulfanyl
phenyl ) ur ei do] i ndan- 5-yl sul fanyl }-2- net hyi propi onic
w@eiod/03778C50 = 0.037 M Exanple 5 SCF3 / \ O ET/H083/833371
~NH //\\ N
2-Methyl -2-{2-[1-pentyl-3-(4-trifluoronethylsulfanyl ph
enyl ) urei do]i ndan-5- 10 yl si#fanyl } propi oni c acid EC50
= 0.053 M Example 6 O0 HJ/\\~S\ ~-NH N 15
2-{2-[1-Ethyl-3-(4-isopr %o)ylggqhenyl ) ur ei do] i ndan-5-yl su
| f anyl } - 2- met hyl pr opi oni &X@ 4" EC50 = 0.056 M 20 WO
2004/ 037779 PCT/ US2003/ 033371 -94 Exanmple 7 N 0 O
HOx" XS ¢l z~~O_ I-NH /\ N

2-{2-[3- (4-Di net hyl agi nophenyl ) 1th|
ur ei do] i ndan- 5-yl su&%@;@?—w

2-{2-[1-Ethyl—3-(4-triﬂuoromethylsulfanylphenyl)ureido]indan-5-y|sulfanyl}-2-
methylpropionic acid
5 ECso =0.037 I.LM

Example 5
SCF4

Ho&s\[ E ;}—NH

§

2-Methyl-2-{2-[1-pentyl-3~(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
10 ylsulfanyl}propionic acid
ECso = 0.053 uM

S NH
15 2-{2-[1 -Ethyl-3-(4-isopropy|phenyl)ureido]indan-5-ylsuIfanyl}-2-methylpropionic

acid
ECso = 0.056 ],LM

Example 6

20



met hyl propionic acid 5 EC50 = 0.075 M Exanple 8 OCF3
xOo HO" XS I \ I-NH /\ N 2-Methyl

W0 2004/837719 pent yl - 3- (4-tri fl uoromet hoxyphenyl ) uper/tsjonsias3371
an-5-yl sul fanyl }-2- 10 net hyl propi onic acid EC50 =
0.073 M Exanple 9 N OOHOS I ~NH //\\ N 15
2-{2-[3-(4-Dinet hyl ani nophefi§t) - 1- pent yl ur ei do] i ndan- 5
-yl sul fanyl }-2- nethyl propi onic acid EC50 = 0.131 MWD
2004/ 037779 PCT/ US2003/0 3371 -95 Exanple 10 0 O\
HOS | \ TNH //\\ N ample 7
2-{2-[3-(4-1sopropyl phenyl)-1-(3-pentyl)ureido]indan-5
-yl sul fanyl }-2- nethyl propionic acid 5 EC50 = 0.165 M
Exanple 11 0 cl \ 0

Q
HO/U><S\©37N NH
2-{2-[3-(4-Dimethylaminophenyl)-1-ethylureido]indan-5-ylsulfanyl}-2-

methylpropionic acid
5 ECs, = 0.075 },LM

Example 8

OCF,

Hoj>< S\[ I> (}—NH

§

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyi}-2-
10 methylpropionic acid ‘
ECso = 0.073 uM

Example 9

Ho& S\[ E (}_NH

§

15 2-{2-[3-(4-Dimethylaminophenyl)-1-pentylureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
ECso =0.131 ].LM



HOS \-NH //\\ N

2-{2-[3-(4-tent-Butyl phenyl)-1-(3-pentyl)ureido]indan-
wWG200408177anyl } - 2- 10 met hyl propionic aci d EC50PET/0SD83B033371

M Example 12 0 O- HO//\\S |1 1-NH N 15

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

yl ] - 2- met hyl propi oni ¢ aci d-9EC50 = 0.183 M WO

2004/ 037779 PCT/ US2003/ 033371 -96 Exanple 13 OO

HO /\\~S' I \ TNH N

2-{2-[3-(4- Isopropyl pherfyfamale 18. hexy!
) ur ei do] i ndan-5-yl sul fanyl }-2- met hyi propionic acid 5
EC50 = 0.184 M Exarrple 14 OCF3 OO HO//\\ S NH

N 2- Met hyl
-2-{2-[ 1- hexyl - 3- (4 gl or ONEr yphenyl)ure| do] i nda
n-5- 10 yl sul fanyl ¥pr u s = 0.213 M

2-{2-[3-(4-Isopropylphenyl)-1-(3-pentyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECso = 0.165 pM

Example 11

0 0
HO)S<S N>—NH

‘

2-{2-[3-(4-tert-Butylphenyl)-1-(3-pentyl)ureido]indan-5-ylsulfanyl}-2-
10 methylpropionic acid
EC50 =0.173 },LM

Example 12

HO/U>< S\[ E ;}_NH

15 2-[2-(3-(Biphenyl-4-yl-1-pentylureido)indan-5-ylsulfanyl]-2-methylpropionic acid
EC50 =0.183 ],I.M
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15

Exanple 15 SCF3 / \ OO HO//\\S T \ TNH N 15

2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethyl sul fanyl phe
wogtorsErdo] i ndan-5- yl sul fanyl } propi oni ¢ aci dPEXZE82083/033371

0.123 M WD 2004/ 037779 PCT/ US2003/ 033371 -97 Exanpl e

16 OCF3 O 0 HOXS I-NH \\ N 2- Mt hyl

-2-{2-[1-propyl -3-(4-trifl uS8Ponet hoxyphenyl)urei do]i nd

an-5- 5 ylsul fanyl }propionic acid EC50 = 0.158 M

Exanple 17 SCF3 0O O HOE ~-NH 10

2- Met hyl - 2- { 2-[ 1- but yI - 35X@MPIE 3 uor omet hyl sul f anyl phe

nyl ) urei do] i ndan-5- yl sul fanyl } propioni c acid EC50 =
0.160 M Exanmple 18 OCF3 0O O 6

" o&smi}—w\

2-{2-[3-(4-Isopropylphenyl)-1-(3-hexyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
ECso = 0.184 uM

Example 14

OCF,
o)
0
> KT

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}propionic acid
ECso = 0.213 uM

Example 15

SCF3
O
o)
RO

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
ylsulfanyl}propionic acid
ECso =0.123 },LM
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20

NH 15 HO NH
2-Met hyl -2-{2-[3-(4-trifluoronethoxyphenyl)ureido]inda

wo 28498509 f anyl } propionic acid EC50 = 0. 135 MT0SA3/033371

2004/ 037779 PCT/ US2003/ 033371 -98 Exanple 19 OCF3

HO'" X S\ T--NH N

2- Met hy- 2- {2-[ 1- pent - 4- enyl-28=(4-tri f| uor omet hoxypheny
| )ureido]indan-5- ylsulfanyl}propionic acid 5 EC50 =
0.125 M Exanple 20 OCF3 / \ OO HOS :,:OQ_NNH
/[/\\ 151

2-Met hyl -2-{2-]1-(3-net hEké?Hbllé'% 3-(4-trifluoronethoxy
phenyl ) urei do]i ndan-5- 10 yl sul fanyl }-2-m et hyl

propi oni ¢ aci d EC50=0. 106M Exanple/2® 0 0 HO//\\S\

~-NH N o
o]
s NH
HO/U>< \©i>?‘?_
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-
ylsulfanyl}propionic acid
EC50 =(0.158 ].,LM

Example 17
SCF,

HO& smi}\—w

2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethylsulfanylphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
EC50 = 0.160 },LM

Example 18
OCF,

O

o
HOJ>< S M—NH
NH

2-Methyl-2-{2-[3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}propionic
acid
ECso =0.135 }.LM



15 2-{2-[3-(4-1sopropyl phenyl)-1-(3-nethyl butyl)u

rei do]i ndan-5-yl sul fanyl }-2- nethyl propi onic acid EC50
WE2@40867M WO 2004/ 037779 PCT/ US2003/ 033371 -BOI/US2003/033371

Exanmple 22 0 HO-S ~ 0 ~ OCF3 Nk N

2-{6-[1-Butyl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,

7, 8-tetrahydronapht hal en-2--98-

yl sul fanyl }-2-met hyl propi onic acid 5 EC50=0. 219M

Exanple 23 O HOS O SCF3_ NN H

2-{6-[1-Butyl -3-(4-triflBxawrett8/I sul f anyl phenyl )ureid

o]-5,6,7,8- 10 OCF,
t et rahydr onapht hal en- 2-yl sul f anyl - met hyl propi oni c
acid EC50 = 0.244 MoExanpl e 24 0O HOSj 0 o OCF3

N~ NH HO%S YNH
2-{6-[1-Hexyl -3-(4-tr I oxyphenyl ) urei do] - 5, 6,

7, 8-t etrahydr onapht hal en-
2-yl sul fanyl } - 2- net hyl propi oni cyacid
\
2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid
5 ECs0 = 0.125 HM

Example 20

OCF,

HO&S\[E ;;\:NH

2-Methyl-2-{2-[1-(3-methylbutyl)-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
10 ylsulfanyl}-2-methylpropionic acid
b ECs = 0.106 pM

Example 21

HO&S\CO?E;:NH

15 2-{2-[3~(4-1sopropylphenyl)-1-(3-methylbutyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
ECso =0.106 },LM



EC50 = 0.235 pM 20 WD 2004/ 037779 PCT/ US2003/ 033371
-100 Exanple 47 OHOOOCF3 NL~N/ H

wQ@2q08/0B77EL hyl - 3- (4-trifl uoronet hoxyphenyl ) ur epcDpsSBones33371
t hoxy-5, 6, 7, 8-
t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid 5 EC50 = 0.045 M Exanpbe 49 0 HO-O M O ~ OCF3
NN H 2-{6-[1-Ethyl
-3-(4-trifluoromethoxy-phenyl R -ureido]-5,6,7,8-tetrahy
dr o- napht hal en- 10 2-yl or¥gmplerd? hyl - pr opi oni ¢ aci d
EC50 = 0.309 M Exagple 50 0 Ho)Ks I / 0O o OCF3 F
NN H 15 2-{6-[1- s OCF;
-3-(4-trifluoronethox @mb ugcj)\eiB-fI uoro-5, 6, 7, 8-
t et r ahydr onapht hal en- 2-y su)f/gn){j }=2- met hyl propi oni c

acid EC50 = 0.010 M Exanpl efb1
2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
5 ECs0 = 0.219 uM

Example 23

g rel o
/H H

2-{6-[1-Butyl-3-(4-trifluoromethylsulfanylphenyl)ureido]-5,6,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.244 pM

Example 24
15

[0}
NJ\N
H

2-{6-[1-Hexyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-
2-ylsulfanyl}-2-methylpropionic acid
ECs0 = 0.235 uM
20



O HoS 0 OCF3 CI NN 20 J H 2-{6-[1-Ethyl
-3-(4-trifluoronmethoxyphenyl)ureido]-3-chloro-5,6, 7, 8-
wao edonabirdr onapht hal en- 2-yl sul f anyl } - 2- net hyl prP@i/081003/033371

acid EC50 = 0.027 M WD 2004/ 037779 PCT/ US2003/ 033371
101 Exanmple 52 0 HOS O OCF3 Br NN H 2-{6-[1-Ethyl
-3-(4-trifluoronmet hoxyphemy1%uar ei do] - 3- br ono-5, 6, 7, 8-

t et rahydr onapht hal en- 2- yl sul f anyl } - 2- net hyl pr opi oni c

acid 5 EC50 = 0.017M Exanple 53 0 HOS O OCF3 Nk N

H Xample 47

2-{6-[1-Ethyl -3-(4-drifluoromet hoxyphenyl)urei do] - 3- me
thyl-5,6,7,8 10 oS o oCF;

t et r ahydr onapht hal en< -

2 S @%I - met hyl propi oni c
acid EC50 = 0.042 pM Exan‘plg 54 O HOS 0 OCF3 F3Q0
N~N
2-{6-[1-Ethyl-3-(4~trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
5 ECs0 = 0.045 uM

Example 49

alot¥ouy
H

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyl)-ureido]-5,6,7,8-tetrahydro-naphthalen-
10 2-yloxy}-2-methyl-propionic acid
ECso = 0.309 HM

Example 50

0O
aes ey

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECs0 = 0.010 },LM

Example 51

(0]
s OCF;
geseenne;

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECsp = 0.027 uM

20



J H 15
2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-tr
w0 tdowosomet hoxy- 5, 6, 7, 8- PCT/US2003/033371
t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid EC50 = 0.131 M Exanmple 55 0 HOSi j O OCF3

Nlk NI(:)_201i JH -101 -
2-{6-[1-Ethyl -3-(4-trifluoromethoxyphenyl)ureido]-3-ph
enyl -5,6, 7, 8-

t et r ahydr onapht hal en- 2- yEX3mplgria } - 2- et hyl pr opi oni ¢
acid EC50 = 0.545 MWD 2004/ 037779 PCT/ US2003/ 033371

-102 Exanpl e 56 o OCF, :
2-{6-[1- Et hyl - 3- (4 Hy mnﬂ i do]-5,6,7,8-tetra
hydr onapht hal en- 2- yl %ul fanyl }'- 2_3‘ met hyl propionic acid
5 Exanple 57 0 HOs O I j N N~N H

2- { 6- 21 {6-AnEthoRB-enyrifluotorbimeikyphenyl ureido]-3-bromo-5,6,7,8-
-urei do]-5, 6, 7, 8-t et rahydr onapht hal en- 2-yl sul f anyl } -
2- et hyﬂ@t,rq}pqquphg@lgn@@/lsulfanyl}-2-methylpropionic acid

5 ECso =0.017 MM

Example 53

00,
H

2-{6-[1 -Ethyl-3-(4-trif|uoromethoxypheﬁyl)ureido]-3—methyl-5,6,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
EC50 = 0.042 ],LM

Example 54

o)
F3CO )NJ\”

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECs0=0.131 uM

Example 55

”°NiNJ©f°CF3
20 O ) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyl-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.545 ].LM



Exanple 58 0 HOs Oi d NO O :::~~
2-{3-Chl oro-6-[ (4-net hyl
WO pivenswycar bonyl ) - et hyl -ami no] -5, 6, 7, 8-t et r abgHU82003/033371

napht hal en- 2-yl sul fanyl }-2-nmet hyl - propi oni ¢ acid 15

EC50 = 0.340 pM Exanple 59 0 Hos Oi C C N-O

2-{3-Ch loro-6-[(4-ch | orol®hr en oxyca rbonyl

)-ethyl-amno]-5, 6, 7, 8- tetrah yd ro- 20

napht hal en- 2-yl sul fanyl }-2-net h -propionic acid EC50
0.390 M Exanple 60 WJE)Z@UEP 779 PCT/ US2003/ 033371

- 103 0O HOOOF o

2-{6-[Ethyl-(4-trigh XYa P Ry car bonyl

)-am no]-5,6,7,8-tet

napht hal en- 2- yl sul fanyl }-2-met bhyﬂ propi oni ¢ acid EC50

= 0.002 M 5 WD 2004/037779 PCT/ US2003/ 033371 -104

Bi 2HB1-Eihyl BxnipydzodyphdRy hiARASHY, sstehléhycﬁoha hthalen-2-
hepat oma cell line s otalnedfromATCC S were

cultured in 175¥RBTAMGsgaethylpipionis aeld or seeded in
5 96-wel | plate W|th(h|gh serum

Example 57
garetive
) H

2-{6-[4-Aminophenyl)-1 -ethyl-ureido]-5,6,7,8-tetrahydronaphthalen-2-ylsuifanyl}-
2-methylpropionic acid
10

Example 58
(o]
S
rOCOR

2-{3—ChIoro-6-[(4—methyl-phenoxycarbonyl)-ethyl-amino]—5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid
15 ECs0 = 0.340 uM

Example 59

H‘”xmmj

2-{3-ChIoro-6-[(4-chloro-phenoxycarbonyl)-ethyl-amino]-5,6,7,8-tetrahydro-
20 naphthalen-2-ylsulfanyl}-2-methyl-propionic acid
ECso = 0.390 ]J.M

Example 60



content, 10% fetal bovine serumand 10% calf serum
cul ture nedium and maintained at 37C and 5% C02
wao booggfitout st udy. Twenty-four hours after thePCT/HE1003033371
seeding of the 96-well plate by hand (approxi mate
100, 000/ wel I'), the HD io gene induction assay was
initiated. Media was renove®3and repl aced with 100ul
of ,l ow serum cul ture nedia (5% charcoal /dextran
treated cal f serum, cont ai ning vehicl e (DVMSO or test

- conpounds or st and CeIIs retur eq p i ncubator for
24 hours cul ture.” m the chal | enge,
50ul lysis buffer Wlth ‘o o CIfIC CE, LE, BL
probes was added directly i o each well to initiate

e S S N T Xt S
(Bayer Di agmmﬂ‘tthalsn-ZEytelnlffanyl}l-Z%me@Mbro;ﬁbnlb%lcﬁnd of

t he assay, the |um nescence was quantitated in Dynex
M.X microtiter plate Fa idRA%rM EC50's were
determ ned by non-1i near regression with a signoidal
fit utilizing Gaphpad Prism 20 Biol ogical Exanple 2
Transfection assay for PPARB receptors 25 HEK293 cells
were grown in DVEM F-12 Media supplenented with 10%
FBS and glutam ne (A BCOBRL). The cells were
co-transfected with DNA for PPAR-Gal4 receptor and
Gal4- Luci ferase Reporter using the DVRI E-C Reagent.

On the follow ng day, the DNA-containing nedi um were
replaced with 5% 30 Charcoal treated FBS growh

medi um After six hours, cells were seeded in 96well
pl ate and i ncubated at 37 Cin COQ2 incubator
overnight. Cells were challenged by test conmpounds
and i ncubated for 24 hours at 37C in 5%O2 incubator.
Luci ferase activity was assayed using the Steady-d o
Luci ferase WD 2004/ 037779 PCT/ US2003/033371 -105
Assay Kit from Pronega. DMRI E- C Reagent was purchased
fromdBCO Cat. No.10459-014. OPTI-MEM | Reduced
Serum Medi um was purchased from



10

15

20

25

30

G BCO Cat. No. 31985. Steady-G o Luciferase Assay Kit

was obtained from Pronmega Part# E254B. 5 In Vitro
w@aioa/0Ewanpl e PPARa PPARS Fl *' PPARy FI *2 ECBOI/(5dp3/033371

[ECS0 (M] [ECS0 (M] 1 0.023 2 0.027 4.2 0.24 3
.002 [> 10] [> 10] 4 0.037 3.7 5 0.053 2.54.0 6
0.056 3.6 1.9 7 0.075 0.8-®04-8 0.073 5.9 1.9 9 0.131
1.0 2.9 10 0.165 5.1 11 0.173 6.1 12 0.183 11 13
0.184 1.2 14 0.213 1.3 0.3 15 0.123 1.2 16 0.158
0
0

o

.37 17 0.160 0.43 18 0.135 0.31 19 0.125 1.4 20
1106 0.44 21 0.106 GoRBicalBxGmaikds 23 0. 244

HD bDNA Assay

H4IIE rat hepatoma cell line was obtained from ATCC. Cells were cultured
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 challenge, 50ul lysis buffer with HD
gene specific CE, LE, BL probes was added directly into each well to initiate the
bDNA HD mRNA assay. The branched DNA assay was performed according to
the manufacturer’s protocol (Bayer Diagnostics; Emeryville. CA.). At the end of
the assay, the luminescence was quantitated in Dynex MLX microtiter plate
luminometer. ECsq’s were determinéd 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



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
W@3009/05379 0. 8 34 0.657 35 0.772 5.6 36 0. 796PCBUS2003/033371

0.838 1.9 38 0.950 39 1.00 9.3 WD 2004/ 037779

PCT/ US2003/ 033371 -106- 40 1.30 41 2.21 42 2.34 43

2.99 44 2.09 45 0.780 46106.39 6.0 47 0.045 [> 3]

48 0.014 [> 3] 49 0.309 [> 3] 50 0.010 [> 3] [> 3]

Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No0.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO Cat. No. 31985. Steady-Glo Luciferase Assay Kit was obtained from
Promega Part# E254B.

In Vitro Data

Example PPARa PPARS FI'! PPARy FI"?
ECso (LM) [ECso (WM)] [ECso (uM)]

1 0.023
2 0.027 42 0.24
3 0.002 [>10] [>10]
4 0.037 3.7
5 0.053 25 4.0
6 0.056 36 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 1.2
14 0213 13 0.3
15 0.123 1.2
16 0.158 0.37
17 0.160 0.43
18 0.135 0.31
19 0.125 1.4
20 0.106 0.44
21 0.106 0.05
22 0.219
23 0.244
24 0.235
25 0.208 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
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51 0.027 [> 10] 52 0.017 [> 3] 53 0.042 [0.873] 54

0.131 [> 3] 55 0.545 [1.72] 58 0.340 [0.613] [> 3]
wGe208/039@® [ 0. 655] [1.11] 60 0.002 [> 3] [> 3]pPCr/LSH03/aB3371

i nduction for PPARy standard: FI = 36.1 *2 Fold

i nduction for PPARy standard: FI = 70.3 5 Biologica

Exanpl e 3 aP2 Assay for PPAR&anma Agoni sts The

procedure is described in detail in Burris et al.,
cular—10 Endpcrinology 1999  13:410, which js
Mol eeul-at 0—En : , _
by nA(tr naratad h1r3Q’ Ln_its entiretyvy and
her Iy T ||21r1| | SASA NS A= = . ¥
ab2 assayy est-ts—of Té%“ statrasi-c—actibvity—nay be
pr esentedas—fot g iease—pver—vehi-etle Aduetio
of aPZ TTRNA productioplg, Twenty=fotr—hours—after—the
1 + <l
I I dat

i ni fial Seeding pof tTiEgy6-weld
20, 000/ wekg ), tThe diffgrenti ati on ggssay nay be——
I ni {1 at ed47 Medi um may.dag 15[ T enogaql and [T epl aced W tjh
1501 _of d#f§ferenti atioaom4 nmedi Um coptzal ni ng vehi cl e

( Q) or4?est conportds. Ce|ls npplbe re¢turned to
i ncithat ar>% ar 24! hour®10cul t ire. B3It he ferm Fatli on d
thelchall éhge nediuf%®Ay be| rendvéd and]100 ul  of
| ysics—butfr mayl be A942d tol initPale the hDNA ap?

—h

NRNA—assay— The | br aldhsd hl\'A as$%8/3hmy be perforned
vl v\Ng4- o+ ha ‘o ~t 11y Pt:ﬂ nr\nl 20 (B
accottt Y546t he eyt urer—S ":17 0G6Oo0+—<£Jt(-bayel—|
Di osti Erer-y v I. CAr—Restt—ra be expr-essed
APIOSTT 50, e YVITgaE T ROvdia] foy oS ess e
as the f Okdl TTICIreaSH 393 aP2n1R d.sﬂuuuu ot qi7 vated

ovel Venhi gj € control 5,y,EC50" andr sENex ey bf>3]. —
det ernmi ned by non-Tinear Tegression wth a signoidat
" Fdld induicfort €or PYMRA00AIOBIT39 PCT/ US2003/ 033371 - 107
"2 Fold induction for PPARy standard: FI=70.3

Biological Example 3
aP2 Assay for PPAR gamma Agonists

The procedure is described in detail in Burris et al., Molecular
Endocrinology, 1999, 13:410, which is hereby incorporated by reference in its
entirety, and aP2 assay results of agonist intrinsic activity may be presented as fold
increase over vehicle in induction of aP2 mRNA production.

Twenty-four hours after the initial seeding of the 96-well plates by hand
(around 20,000/well), the differentiation assay may be initiated. Medium may be
removed and replaced with 150ul 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. ECsy’s and

Emax may be determined by non-linear regression with a sigmoidal fit curve.
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15

Fol | owi ng the chall enge of the preadi pocytes, cells

may be lysed with lysis buffer (Bayer D agnostics)
w@oasTing t he aP2 ol i gonucl eotides. After a BGI/US2003/033371

m nute incubation at 53C or 30 mnutes at 37C

i ncubator, 70 ul of the lysis buffer fromeach well

may be added to a correspond?ry capture well 5

(preincubated with 70 ul of bl ocking buffer (Bayer

0 SRR e B p S i ero BB c TR B v e
blffergBayei Dignoéfidsy bohﬂairﬁng freUER? bigbnuchtinEbAARBE 2 15
|. abel.ed pr.obes_nm anneal ed_as directed blyr/pt he

Mg fRUbRligh at gl eW%m&ut%aﬁBm incuhaiohatq direfihe fysis
blifér fHdtIcAeR cﬂmtméy b&aisd WQ%BH%E@&E&&% Eé,sth?é fell

di oxi t ane, | Um nescence uantitated in a
(nwlﬁ@b(bah@ii Wﬁft:TQ)tJli afdogking leuffelrfBawﬂblagnostlcs)) The capture

ed th P2
pidhe AN eediE BB 2P 8380 R bR HaiBetd red o
Déagmodthass) g ididr this I‘ncBb@IﬁlﬁD@f : ) EDBIAkémi Ia\b@reiei prbBéé/ﬁ’{ay be
age anal yzes a targ
aQuEIED 86 cipbier Ridhe Srankladiues s EFTIG8ngTs d0-gunyterinautsagon with
theridei nés‘éeﬁ?élﬁélmerkﬁwd%hﬁﬁsé%@bgl'ﬂ&eoalokﬁf‘n%ﬁhé fHiRESSence

can perforn1as ocations for capture or spacer

Mgy Ssequantitated iya Dynes Mg tuerotiter pfate mmnome’ter

ORI e e Erre AR angfncgep n the

bDNAN@RNAM@EWM;ETWAB@G@EEHWW offEdel D

*% DCCTCT% CL!._C-I'(,I?q")!ﬁ(ﬁgCi(Jl [T ICTwI(?;I'TC-IBAAAGAAAGT SEQ@!F_’D

intrest At saries of algorithms in_order to determine which re rC_Iglons of the
CCAGGTACCTACAAAAGCATCACATTTAGGCATAGGACCCGTGT
seqyegce can perform as locations for capture, label, or spacer probe anneallng

TR AP BB ARICA ARRSATACACoOGTGTCT

AGCCACTTTCCTGGTGGCAAATTTAGGECATAGGACCCGTGICT SEQ I D
sH¥Or8 NOAT CC&E@TT@%@A@E@@&@@I%ETW&W

sEeESd |1\Q NO. BrarragerrracceareccrrroTeTTeg
C@’T TTITTA TA GICT SEQ
SECH 16 CCTCTCETTTTCTCTTTATGGTTTTCTCTTGGARAGAAAGT

SW@QT T T TECATCECATITRETBSATATCF T AT TACRRBERGHET CT

SEREQP IND. 5O, ¢dAGGTACCTACAARAGCATCACATTTAGGCATAGGACCCGTGTCT

sHaCAT HoCACCACLAGT LT Ad I ARG AP el ahed caaBR4 D
S%&?mﬁ%&%ﬁ%&w&ﬁﬁéﬁﬁﬁﬁﬁwad

S%gEE?IWB.%«l g%?cCCCATTCACACTGATGATCTTTAGGCATAGGACCCGTGTCT
SERCOCACAGAATBITSGAGAGTTONATHAGHAGECATAGEACSCCTEIWCTET
SEQ ID NO.10 GGTTGATTTTCCATCCCATTTCTGCACATTTTAGGCATAGGACCCETGETCT
SEQ ID NO.11l GCATTCCACCACCAGTTTATCATTTTAGGCATAGGACCCGTGETCT

SEQ ID NO.1l2 GCGAACTTCAGTCCAGGTCAACGTCCCTTGETTTAGGCATAGGACCCGTGETCT
SEQ ID NO.13 TCCCACAGAATGTTGTAGAGTTCAATTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.14 AAAACAACAATATCTTTTTGAACAATATATTTAGGCATAGGACCCGETGTCT
SEQ ID NO.1l5 TCAAAGTTTTCACTGGAGACAAGTTT

SEQ ID NO.1l6 AAAGGTACTTTCAGATTTAATGGTGATCA

SEQ ID NO.l1l7 CTGGCCCAGTATGAAGGAAATCTCAGTATTTTT

SEQ ID NO.1l8 TCTGCAGTGACTTCGTCAAATTC

SEQ ID NO.1l9 ATGGIGCTCTTGACTTTCCTGTCA
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SEQ I D NO. 14
AAEACAACAATATCT TTTTGAACAATATATTTAGCCATAGGACCCGTGTICT
WOEEHQ40BITNO, 15 TCAAAGTTTTCACTGGAGACAAGTITT SEQ | BC™MIS2063/033371

AAAGGTACTTTCAGATTTAATGGTGATCA SEQ I D NO. 17
CTGGCCCAGTATGAAGGAAATCTCAGTATTTTT  SEQ I D NO. 18
TCTGCAGTGACTTCGTCAAATTC SEQ108D NO. 19
ATGGTGCTCTTGACTTTCCTGICA WD 2004/ 037779

PCT/ US2003/ 033371 -108- SEQ I D NO 20
SHAGY GRCACCHGICATGACTEcABEnt ogi cal Exanple 4 10 11 Day
Dosi ng of Exanple 3 in Fermale, 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-bottonmed shoe box 15 cages.
Room t enperature was nai ntai ned at 68-72 OF and

hum dity at 50-65% Room |ighting was on a 12- hour
l'ight/12-hour dark cycle. Mce were fed a certified
NI 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 Biplegical E3gmpkobd and water were
supplied ad libitum 20 The conplound WﬁsI prlelpalred as
sus (e} Ln 0. 5% hydroxypro - _met hyl cel | ul ose

( Dow CRENTIosG SHEHARRIE el G3atank @ o Mise 10
m/kg of body weight. Female db/db diabetic mce
(8/group) were orall avaged once dgal ly for 11 days
Wit r{F@m%ﬁb/@.bSWﬁéﬁé?l%dé‘l (o $éLiepr'dHEOksor hiabs eBarddarbor,

N3 ETBIS 3 o8 obe i oo g v

cagesDd3oaim tgmpenature wissnaptained ab88-PRYF hdiainaidity at 50-65%.
dose for each

bl eed| . 18-24 hours after the final
REYBEh g wadicbe vemot Giubions e Grein bss oers RS 20)
certiibdON B4l Ry ah@ Mdrse/Altd 8F retidesd Rl ardt W5R52MPM | Nutrition
Int'l, St. Louis, MO, via W. F. Fisher and Son, Inc., Bound Brook, NJ). Food and

water were supplied ad libitum.

The compound was prepared as suspensions in 0.5% hydroxypropyl-
methylcellulose (Dow Chemical, Midland, Ml). The dosing volume was 10 mL/kg
of body weight. Female db/db diabetic mice (8/group) were orally gavaged once
daily for 11 days with either 0.5% methyicellulose 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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m cro-tubes containing clog activator and then put in
ice. The serum sanples 30 were prepared by

w@eowsfrogat i on. Serum gl ucose and tri gl yceri dBGT/Wig2083/033371
determ ned by using COBAS Mra Plus bl ood chem stry
anal yzer (Roche Diagnostics, NJ). Seruminsulin was
nmeasured by using ALPCO i nstd9%-n ELI SA kit. WO
2004/ 037779 PCT/ US2003/ 033371 _109 Statisti cal
anal ysis was performed using the program Prism
(G aphpad, Monrovia, CA) and perform ng one-way ANOVA

W th Qn’é%“

dat aS eafntaﬁ Wwa%rﬁ@rm%gl as'ﬁ%%%]ucg " %5* x%ya%hpad’

MongaMid,n CAhZan&Zpéﬁdf‘&%g 4&¥é-way - BRD\AS Ofith %%uﬁnetﬁﬁ%wultiple
66%.-69% .4 -47%-49% -13% 5 17 -19%-31 % -43% 6

COBRANSONYESt 1996 2F 7 - 63% - 44% - 40% 8 - 27% - 28%

-38% 9 -6%-13% -40% db/db M ce dosed @1.0 npk. Data

is represented as a % chahdgéodonpared to vehicle

treated animals; NC = no change 10 2 10 day or al

Frjﬂlgqleﬁg APhgn;fT&/ r nAPhﬁ%w g/ﬂwosea dag’ﬂamaénsulmnq ng 15

- - 0 - 0
2’ -56 % -60 % -53 %
3* -66 % -66 % -69 %
4* 47 % -49 % -13 %
5% -19% -31% -43 %
6* -50 % -49 % -19%
7 -63 % -44 % -40 %
8* 27 % 28 % 38%
9* -6 % -13% -40 %

" db/db Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals;
NC =no change

210 day oral dosing

* 11 day oral dosing

* 5 day oral dosing

Biological Example 5
11 Day Dosing of Example in Female, 7 week Old ob/ob Mice

(Female ob/ob mice (C57 BL/6J-Lep®, Jackson Labs, Bar Harbor, ME), 7
weeks of age, were housed two per cage in solid-bottomed shoe box cages.
Room temperature was maintained at 68-72 °F and humidity at 50-65%. Room
lighting was on a 12-hour light/12-hour dark cycle. Mice weré fed a certified NIH
Rat and Mouse diet #5K50 (P M | Nutrition Int'l, St. Louis, MO, via W. F. Fisher
and Son, Inc., Bound Brook, NJ). Food and water were supplied ad libitum.

The compound was prepared as suspensions in 0.5% hydroxypropyl-
methylcellulose (Dow Chemical, Midland, MI). The dosing volume was 10 mL/kg
of body weight. Female ob/ob diabetic mice (8/group) were orally gavaged once
daily for 11 days with either 0.5% methylcellulose in dH,O (vehicle) or PPAR



Bi ol ogi cal Exanple 5 11 Day Dosing of Example in

Femal e, 7 week A d ob/ob Mce (Female ob/ob mce (C57
w®bkyodd31zepb, Jackson Labs, Bar Harbor, M), 7 PRDUSMeXE33371

of age, were housed two per cage in solid-bottoned

shoe box cages. Roomtenperature was naintai ned at

68-72 OF and hunidity at 501185% Room 1ighting was on

a 12-hour light/12-hour dark cycle. Mce vvere fed a

fied d
agapustat DGR3 RIO'h D03, D bl etk A BRAVOIg s meggred in
thg%rnl ryfs-on @Q}‘/‘Wd?r’%rqeiﬂosmb) anff %ﬁ‘b@;mb B@fo?é blRYdth g. 18 18 hours

um 25 The conpound pr epare

d [1b
afwég@lftgald%eufqlar éﬁ@%ﬂﬁ?}dﬂr ieypiceare afﬂéﬁiﬁ\ﬂtlé@i Muhcfé@zloz
RT3 ROl S B B
5 cIé@bgﬂ\mﬂmamHhencpuairi megﬁh@geMnosmepleda/i/ém dreparkd ljays

A t 0. 5% net h | |
RIS SEERD S T ciRee DB arr eeringd byt
OB V8 1 Bbocr it ana|9ze$ (RbcAB i Bics BasySerum

was neasur ed t he” norni ngs on Da

ms@llruam fiee Taibvapais mgﬁ m@as@rﬁdrty HirgHlLREO mUMELLSA kit and
f for each group, the mce were
V\%?]‘Eés %’LF?'E HgQ@ﬁﬁ@@SZ/ 02 (70% 30% and bl ed by
10 retro-orbital sinus puncture into mcro-tubes

cont i.n activator and th put in ce. e
sor uPUsid) 25h8RaAs midioaaed sl ik Prigsat bRSms(apnpac,
MBhroAES € ARtH oh&HaGNOVA ART £ DiRhe8imatpleYcongdtidon test.
COBAS Mra Plus blood chem stry anal yzer (Roche
Di agnostics, NJ). Serum insulin and free fatty acids
Bk Badreasur ed by using ALPCO insulin ELISA kit and
15 Wako NEFA kit, respectively. 10 Statistical analysis
Example'der horjpeda us n@a the program Prism (G aphpad,
Monr QWagma (CRlpsmwi tHHesmme- way ANOVA and a Dunnett's

mul ti|pl™® cowlpesed shwlit est. In Vivo data 15
50 86% | -74% | -93%
T ob/ob Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals.

E. Other Embodiments
The features and principles of the invention are illustrated in the
20 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.
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Exanple’ A A A Plasma Plasma Plasma TG G ucose
Insulin 50 -86 % -74% -93% ob/ob Mce dosed @1.0 npk.
w®ai0a/03579 epr esent ed as a % change conpared t oPOUEOSWDE033371

treated animals. E. O her Enbodi nents The features
and principles of the invention are illustrated in the
20 di scussion, exanpl es, andllcl ai ms herein. Various
adaptations and nodifications of the invention wll
be apparent to a person of ordinary skill in the art
and such other enbodinments are also within the scope
of the invention. Publicati qfisapaged herein are
incorporated in their entiréty by reference. WO

2004/ 037779 PCT/US2003/033371 - 111 CLAIMS 1. A

1 comamipbudt dfFomua | 5 R7 R6 RS O Y HO Jt XX N R4 Rl
R2 R3, n Fornmula | or a pharmaceutically acceptable
salt, C 1-6 ester or C 1-6 am de thereof, wherein 10
each of Rl and R2 is independently H; C Rg6 al kyl,
(CH2) MNRaRb, (CH2)mOR3, (CH2) mNH( CO)R8+( or

(CH2) MCO2R8, where each of Ra, Rb, ay 8_i3

i ndependently H or C 1-6 al kyl, gr Rh= R t aken
together with the carbon atom t wm{ch they are
attached are a § 3-7 cygl l;

, N
HO™ < ‘ \
Ri Ry R, n

R4

Formula |
or a pharmaceutically acceptable salt, C 1.5 ester or C 1. amide thereof, wherein

each of Ry and Ry is independently H, C 1. alkyl, (CH2)mNRaRy, (CH2)mORs,
(CH2)mNH(CO)Rs, or (CH2)mCO2Rg, where each of Ra, Rp, and Rgis
independently H or C 1 alkyl, or Ry and R, taken together with the carbon atom

to which they are attached are a C 37 cycloalkyl;
m is between 1 and 6;

nis1or2;
Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at
the 6 or 7 position when n is 2;

Rs is H, phenyl, C 13 alkoxy, C 1.3 alkylthio, halo, cyano, C 1.5 alkyl, nitro,
NRgR10, NHCOR 9, CONHR1p; and COORy; and Rj is ortho or meta to X;

R4 is H or -(C 1.5 alkylene)R1s, where Ry5 is H, Cq.7alkyl, [di(C 1.2
alkyl)amino](C 1. alkylene), (C 1.3 alkoxyacyl)(C 1.5 alkylene), C 1.5 alkoxy, C 3.7

alkeny], or C 3. alkynyl, wherein R4 has no more than 9 carbon atoms; Rs can
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15 mis between 1 and 6; nis 1 or 2; Xis 0 or S
wherein X is at the 5 or 6 position when nis 1; and

wob@res117XK is at 20 the 6 or 7 position when PCT/BSR)3/033371

R3 is H phenyl, C 1-3 al koxy, C 1-3 al kylthio, halo,

cyano, C 1-6 al kyI nitro, NROR10, NHCOR10, CONHR1O;

and COORL0: and R3 is ortho'®- neta to X, 25 R4 is H
-(C 1-5 al kyl ene) R15, where R15 is H, Cl1.7 alkyl,

[?qﬁégﬁaénfe@@n@% R Rrses &2 Bl (Fpé'egwphenyl o

Br, f
%ngmkion dg{aoﬁsﬁngzﬁgﬁg%%erd&g&y%%%tﬁ&% 18ng2 etliddtbms

Feledted fion) ¥393a1d S 112 also be -(C 1-5 al kyl ene) RL5
wherein R15 is C 3-6 cycl oal kyl, phenyl, phenyl-0O,
phenyl -S-, or a 5-6 nenbered heterocyclyl wth between
1Y EniH2NeCebpand@®s  sel ected fromN, 0, and S; 5 Y is
NH, NH CH2, and 0; each of R5 and R7 is independently
selected fromH C 1-6 al kyl, halo, cyano, nitro,

@aRhlof Gndepende I r
pheny RE%%RF&IS an%lb Kwyeletg?g"ffbnﬁe*tl-'élrdot§%lﬂl R4 Eﬁno

QAR11, £a0R1m &t et @&f%%eﬁé@ﬂf@w, hJ{dFWomanyl 0\1R11R12

?ﬁ?ﬁ%G n%rnbére%eﬁca]%logz‘}c@\y% B:eﬂi\f gﬁygxé?ﬁ?aiér%ﬂ&ﬁ{? ﬁé"lg?ted

Hyamm dkyD, asideBiy| , NR13R14 and 5- 6 nenber ed
het er ocycl yl with between 1 and 2 heteroatoms sel ected
fromN, O, and S; 15 in addition, either R5 and R6 or

ReSisaetbdRyd fram oestaa&yerhau@g;%n@rmtr@ @@R% COOR, L8 4
unsat urat ed, selected from

ré?'é%&) 6.2 KB RrodinBh oA Ry L 525 emired <

| 3
e s SetegHichfs RELHUIRLR el 75ha

in addition, either Rs and Rs or Rg and R; may be taken together to be a
bivalent moiety, saturated or unsaturated, _selected from —(CHz)s—, -(CH2)s-,
and (CH1 z)pN(CH1 2)q,

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

each of Ry and Ry is independently C 1.5 alkyl;
each of Rq1, Ri2, R13 and Ry is independently H or C 1.5 alkyl;

* wherein each of the above hydrocarbyl and heterocarbyl moieties may be

substituted with between 1 and 3 substituents independently selected from F,

Cl, Br, I, amino, methyl, ethyl, hydroxy, nitro, cyano, and methoxy.

2. A compound of claim 1, wherein one of Ry and R, is methyl or ethyl.

3. A compound of claim 2, wherein each of R{ and R is methyl.
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each of R11, R12, R13 and R14 is independently Hor C
1-6 al kyl; 25 wherein each of the above hydrocar byl
w@ea4lozt7ey ocar byl noieties may be substitut edP@i/Uk2003/033371

between 1 and 3 substituents independently sel ected
fromF, d, Br, I, amno, rrethyl et hyl, hydroxy,

nitro, cyano, and methoxy. ~213-A corrpound of claiml,
wherein one of RL and R2 is nethyl or ethyl. 30 3. A
conmpound of claim2, wherein each of Rl and R2 is

met hyl . WD 2004/ 037779 PCT/US2003/033371 - 113 4. A

4 cokmmpblmﬁ oflchdim ﬁwh@ﬁ@ihﬂ%rﬁ@%%eﬁgoé&lﬁgpafe d&ﬁzgcn)?ﬁyl or

are ?butyl or cycl opentyl

oun
NMlherein R3 is H. 6. A compound of claim1,

vvhereln R3 is C 1-3 al koxy, C 1-3 al kylthio, halo,
cyano, C 1-6 alkyl, nitro, NRORLO, NHCOR10, CONHRLO;
S.or Acomrpond|dd claimA, svepeiniRy isH.cl ai m 1, wherein R4 is
Hor C2-7 alkyl. 8. A conpound of claim?7, wherein
R4 is Hor C 2-5 alkyl. 9. A conpound of claim 8,
6. ercempoBAd Io$ ctaﬁlh)’ﬂ whbﬁeuﬂ@ id\ce
V\/ne rein ﬁPoun{c}{mﬁw C°I3§lkﬂvm?é§1alo

eypno, §o elaiky'mtren%am, § CORinCONNRex of QOR. 2.

13 A conpound of claim1l1, wherein Yis NHCH2. 14. A
corrpound of claiml1, wherein Yis NH 25 15. A

covpempauad of Clginm11 whakein Buiis M orC 5, alkib. A conpound

of claiml1, wherein Xis O 30 17. A conpound of claim
1, wherein at least one of R5 and R7 is H WO
8. 200 4010BDUAS oPETBIB2BABIMBR3 TsLH or 14 alkyi.

9.

10.

11.

12.

13.

14.

15.

16.

17.

A compound of claim 8, wherein Ry is ethyl.
A compound of claim 8, wherein R4 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.



18. A conmpound of claim 17, wherein R6 is C 1-4 al kyl,

hal onet hoxy, hal onethylthio, or di(C 1-3 al kyl)am no.
wao4M3wonpound of claim 18, wherein R6 is PCT/US2003/033371

trifluoronethoxy, difluoronethoxy, 5 trifluoronethyl,

trifluoronmethylthio, t-butyl, isopropyl, or

di met hyl ami no.  20. A conpod#tt of claim3, wherein R3

is H R4is C2-7 alkyl, and Y is NH 21. A conpound

f «claim 20, wher ej is S . 10 22 d of
181 A GATOPUTgf ay ﬂi"é‘eli.g'”%%‘?]‘%-é8%@6%@’%}‘1&%% 20,
wheaRInethylitfo,2r di© Zéalkf)&ampound of claim 20, wherein

R4 is C2-5 alkyl. 25. A conpound of claim 24,
wherein R4 is ethyl. 26. A conpound of claim 20,

o : E N i ¢
190 R g i 8 GBSl AR Bftbrom oy
i sbjiluopymethgt, triflussergihatihinpt-b@yl, ishpeapyharrdimethytdrainm

1, wherein each of RlL and R2 is independently H C 1-6
al kyl, (CH2) MNRaRb, or (CH2)nOR8, where each of Ra,

280 A comibdtthd of cldimo® pestentRyis H, |, i€CLs PalrlIK¥hd Y28 NRJ S
between | and 6; nis 1 or 2; Xis 0 or S wherein X
is at the 5 or 6 position when n is 1; and wherein X

2i|.SAadom3§&1rIdfkﬁfcfﬁaiﬁxfzo7 viRgeihiels ghen n is 20 VO
2004/ 037779 PCT/ US2003/ 033371 -115 R3 is H, phenyl, C
1-3 al koxy, C 1-3 alkylthio, halo, C 1-6 al kyl, or

[: o or neta to X; RAis Hor -(C

2%%%%®%%e%%% %&‘?‘éﬂ%’iéﬂssﬂﬂ, Cli7 alkyl, [di(C
1-2 5 alkyl)am no] (C 1-6 al kylene), (C 1-3

| koxyacyl ) ( -6 al kylene), C 1-6 al koxy, or C 3-7

231 E&ﬁ%ﬁ“?g%%’é??&}%mﬁ%iﬂ‘é?rﬁﬂ "W8r%e than 9 carbon at ons;

R4 can also be -(C 1-5 al kyl ene) RL5 wherein R15 is C

3-6 cycl oal kyl, phenyl,
24. A compound of claim 20, wherein Ry is C 2.5 alkyl.

25. A compound of claim 24, wherein Ry is ethyl.

26. A compound of claim 20, wherein Rg is trifluoromethoxy, difluoromethoxy,

trifluoromethyl, trifluoromethylthio, t-butyl, isopropyl, or dimethylamino.

27.‘ A compound of claim 1, wherein each of Ry and Ry is independently H, C 1.5
alkyl, (CH2)mNRaRy, or (CH2)mORs, where each of Rs, Rp, and Rgis
independently H or C 1 alkyl;

m is between 1 and 6;
nis1or2;

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

the 6 or 7 position when n is 2;
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phenyl - O, phenyl-S-, or a 5-6 nenbered heterocyclyl
with between | and 2 heteroatons selected from N, O,

wWara4837710 Y is NH or NHCH2; each of R5 and R7PECEUS2003/033371

i ndependently selected fromH, C 1-6 al kyl, hal o,
COR11, COOR11, C 1-4 al koxy, C14alkylth|o
hydroxy, and NR11R12; 15 R811% selected fromC 1-6
al kyl', hal o, COR13, Cw?ls C14alkoxy, C1l-4

hg’(é% @?qﬁ " 1@ﬁ“‘t9g?l kvﬁﬂ'@ héloﬂgﬂéﬂ‘r%@."o%

SNIR%Rﬁoedardems%rtrQ)orﬂ’ﬂétasto)@o each of R9 and R10 is
i ndependently C 1-6 al kyl; each of R11, R12, R13 and

R14 is |ndependently H or C 1- 6 al kyl ; wherein each of

t he; b
RS (Y SERIRRBI G AR STQREEDY Lypi g o3 1 be
i alﬁglpmnhiw(ﬂj(ﬂ V6 a;ltejllege)e(ﬁa@ @Iho&yacﬂﬁCGle,allqrnr(ijE), ?m%lt&yéxy, orC
et 0X met ho ound of claim
137 éllgfe'égy hel}e?{%ﬁﬁ ?‘QS 8- r[‘ﬁre)é{‘ﬁ ca@)?rha %1 uor onet h
ORY ehR Ao bdIL(€El 1%@Ikﬁer@)ﬁ€q5&wherem R}5 s C 36 cr:]ycloalkyl phenyl,

t et r ahydr onapht_hal en- 2-yl sul K propi oni €
aBeny8y, phenyl-S-, or a 5-6 membered e erocyclyl W|th between 1 and 2

2, u t hoxyphenyl ) ur ei do] i ndan
F%ét% ({Séllj 'F'any'e}c%zo(ﬁl r};} %@E"B.gﬁm c acid: WD 2004/ 037779

PCT/ US2003/ 033371 -116 2-{2-[|
gtl f(ll 'gﬁ i f1 uoronet hyI sul fanyl phenyl ) ur ei do] i ndan
- 5- 9H2 2- met hyi propi onic acid; 2-M et hyl

-2-{2-[1I
g rg] trifluoronethyl sul fanyl phenyl ) ur ei do] i nda
agl ég%mrfdalﬁmspaq%?ﬁmngyggﬁegte dgfrom H, C 16 alkyl, halo, COR14,

ZCb%JFE uvgmﬁxy( €159k maﬂm&a@&w EHERRQR, pdan- 5-yl su

roplo ic ac
2 I\/Ethyl 2 {2-[1-pentyl -3-(4- trlfluororrethoxyphenyl)ur

eRSIN 4418884 Frokl 8YS ! Ralo, COR1s, COORys, C 14 alkoxy, C 14
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 alkyl;
each of Ry, Ri2, R1z and R4 is independently H or C 1 alkyl;

wherein each of the above hydrocarbyl and heterocarbyl moieties may be
substituted with between 1 and 3 substituents independently selected from F,

Cl, amino, methyl, ethyl, hydroxy, and methoxy.

28. A compound of claim 1, selected from:
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid;
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2- et hyi propi oni ¢ aci d;
2-{2-[3-(4-D net hyl am nophenyl ) - 1- et hyl

waoe@asiTndan- 5-yl sul fa nyl }-2- 1o nethyl propi BEi/TS2003/033371

acid; 2-Methyl -2-{2-[1-(3-nethyl
butyl)-3-(4-trifluoronmethoxyphenyl)ureido]indan-5-
yl sul f anyl } - 2- net hyl pr opi onil¢é aci d;
2-{2-[3-(4-1sopropyl

| but rei do] i ndan | sul fanyl
ﬁ&e-%t Eé‘g gr(ﬂgl rar% suulfalnylpLenyl)ureldo}/ndan 5- ylsult}anyl} 2-
n?gtﬁ@p,lamrozm{gc,al pent - 4- enyl 3-(4-trifluoronet hoxypheny
| ) urei do] i ndan-5- yl sul fanyl } propi oni c aci d;

2 -2- et ¢ Ryl -pentyl=3-4-trifluorcomathyiswastytheny Dursididindansbe

yknﬁﬁmﬁ%gméﬁtchal en- 2-yl sul fanyl } - 2- net hyl propi oni c
acdd-{2-[1- Eﬂw&53{(4-1§jmmbylBhé%ﬁr%ﬁé]ﬂﬁaﬂ%&hlﬁa(mh}eﬂy|

i do uoro-5, 6 ,
r’%@?ﬁ%ﬁ?ﬁ%ﬁ%ﬂt hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni ¢
aci-Mrethy2-2{®-[1 Jodrt1y3- gﬁrrméoﬁorméthés@rp%ﬁyl')\%)b%ﬁaxh 5-ylsulfanyl}-

)ureldo] 3-chloro-5
2rraethyiRyenieonia geidhal en- 2- yl sul f anyl } - 2- net hyl propi oni ¢

S Pr4Rimstyamingrheny ) d SIS InaRs Y Sl 23 o
m@tiy BropionjBacid;

ag Mang/gléo{aa[l?%hrﬁlet ylb%f)X) § u ra}ml)rgmethoxy&}/enp |)8P6I80 indan-5-

ylguﬁﬁnﬂ}lz Etd;y%p;%p(&né gifil uor onet hoxyphenyl ) ur ei do] - 3- ne
t %%Wr'@%r@ﬁmapew) -3=(ptraeihyuiyureidefindan- 5w|su|lfaoyi} -2-

ro?f& cac[ld3 (4-trifluoronethoxyphenyl)ureido]-3-tr
i fZ-M@thy@l{Ir{)‘bepeﬁt 4-eMyI83-(4-trifluoromethoxyphenyl)ureido]indan-5-

rona hthal en- 2-yl sul fanyl } - 2- met hyl pr opi oni ¢
ylggl?%%/ﬂ%%)@ 8 con'pound of claiml1, selected fromWO
ZQOW[QEHV%-?ﬂMfW&h@ﬁW&yI uﬂeﬂo] 3-methoxy-5,6,7,8-

- trifluoromnet hyl sSul'fanyl phe

tefiahy érpelﬁéfezbl]_haMa%ykyulf?mdhﬂmetpvlpmwl@ aph aci d ;
22 @it -?{Wfl%lrﬂﬂ}afﬁrﬁgg@ﬁﬂy hurkiRs8-Hhto, 8 4.ndan- 5

tetr%hydronaphthalen 2- ylsuIfan)ﬁ}-Z-methylpropionié acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-

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

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

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

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.

29. A compound of claim 1, selected from
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5 . .

2-Met hyl -2-{2-[3-(4-trifluoronethoxyphenyl)ureido]inda
w2849 f anyl } propi onic acid; 2-Methyl - 2- { 2P¢TUF003/033371

pyl -3-(4-trifluoronet hoxyphenyl)ureido]indan-5-

yl sul fanyl } propi oni c aci d; 2-Met hyl _

-2-{2-[1-butyl -3-(4-trifluorfbfret hyl sul fanyl phenyl)ure

do] i ndan-5- io ylsul fanyl}propionic ac:?; - dol i nd :

2-4 27 [.3- (A:) sopropyl phenyl ) - 1- (3- pent yl ) ur ei do] i ndan-

i yé‘ﬁ’lﬂu"?ya\‘ 'izrﬁﬁeﬁ%&é’ﬁgﬂﬂ%ﬁp'@ﬁﬂw@&fﬁayiphenyl)ureldo]mdan-5-

y%u{fan%}bréﬁoﬁi@@cid?’m yl phenyl)-1-(3-pentyl

0

)urei J i ndan- 5- yl sul fanyl }-2- met hyi propi oni ¢ aci d;
1%-{2-[3-(4-Dimethylaminophenyl)-1 -pentylureido]indan-5-ylsulfanyl}-2-

A A Bl nyl -4-yl -1-pentyl urei do)i ndan-5-yl sul fan

nie;tl%ﬂa&ég{;%?@rﬁopl oni ¢ aci d; . .
2-2-WefiBd-R42HSe(@rtdflyorpimetydxypRert\3)uneidy]inddres YA ATbrepionic
| sul fanyl }-2- nethyl propi oni c aci d;

250N et hyl > 20 (2 [1obutyl -3 (4-trifl uor omet hoxyphenyl ) ur e

iz@%ie“%"“é;{%[ﬂ o184 4-8MyboRF KROBYHEn§Tindido]indan-5-
yl_sél}q ) E}PFQW‘P%&G‘GWM hoxyphenyl ) ur ei do] - 3- net hoxy-5, 6, 7, 8

. Czit@bf@@?é&?ﬁ?%%{ﬁﬂm@a%‘ﬁé{h{xlé‘ﬁ“ﬁ’el#yip%‘e%f)ﬂ?é'id’é]% BArR.C
yisglifgnylipragioniomoidet hoxyphenyl ) ur ei do] - 3- f | uor o- 5,

6,758 o |

{ & {rziﬁ rISRRISRYIREPRN)-3-Grrenty rgifelindansbiaufaayi-8ni ¢
o paREBlG acd: i fl t hoxyphenyl ) ur ei do] - 3-ch

I2gﬁ'@:‘[%fj(é%'%édtﬁbggﬁ;l)r-%-(3-%%Lt(§/rlr)ﬁreido]¥n%an- -y?sulfanyl}-Z-

Rapdt hal en- 2-yl sul fanyl } - 2- met hyl propi oni c

mtaeg‘iﬁy!J?BMigf}{ 6- 1- E?hsln- 3- {ftjr i fl ﬁo% omet hoxyphenyl

) @r[af(ad]?;irglelﬂwbmyl-f‘b;;&n’fyllﬂeido)indan-S-ylsulfanyl]-2-methy|propionic

&gt rahydronapht hal en- 2-yl sul fanyl } - 2- met hyl propi oni ¢
8Q%id; 2-{6-[1-Ethyl-3-(4-trifl uoromet hoxyphenyl

) QF{QL[GQ}-I%mpVIﬁh?@I)_ﬁﬁZ -_13-?1ex?3?.|arﬁid|01i?%%znr;giyrlls%ligpglg-i%ni .
mtEEMP?Q 'ﬂé‘%\r%%goz/ 037779 PCT/ US2003/ 033371 - 118 2- M
R T B S uremetoyphsny raigolindan:5
ylsulfanyl}propionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]—3-methoxy—5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxypheny!)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-methy|-5,6,7,8—
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
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yi sul fanyl I propionic acid. 30. A conpound of claim1,
selected from 5 2-{6-[1-Ethyl

wO0 204431779 f | uor onet hoxyphenyl ) ur ei do] - 5, 6, 7, 8-PCT/US2003/033371

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid; 2-{6-[3-(4-Trifluoronethoxyphenyl)ureido]-5,86,
7, 8- tetrahydronapht hal en- 2-118 -

yI suI fanyl} 2- et hyl propi oni ¢ acid; 2-{2-[1-Ethyl

4-trifl uoromet hoxyphenyl ureldo]lndan 5-yl sul fanyl
} g Mqa’ql_r,lyh%-t{aﬂ 'b%)ﬂr?o(‘f?/ glﬂa@;Qﬂnethoxyphenyl)ureldo]mdan 5- ,

%uﬁéj)[ggf(ﬁ;,g?l}: -3idf 4-trifluoronet hoxyphenyl

ure uoro-5, 6,7, 8-
t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni c

cid; 6- [[1-Et hyl - 3- tri_fI uor onet hoxyphenyl
35 Pomfol et g sgiesiads
t etzr{ak[y:thvlaptxt hmluefmﬁembﬁyﬂﬁeawur}em%j%,md propi oni c

tejra{ﬂyd'[OfaEhﬁgﬂlergZ(ylguﬂfapyl} gonethuiPReRIeRicagify | phenyl ) ur ei d
O] QQ@QQ—(@’NiflﬁH}Jn?&MB}(yp%enW&r@Wo?%%J,V%nﬂe?raﬁ%r‘anaﬁﬁ‘tﬂalen-z
ylsglfqrgd}fanpﬂtbxdprorxkar(aacldl f 1 uor onet hoxyphenyl ) ur ei do] i nd
o AT AP35 B phos A sSHETRA. 2
me'ﬂa)(lﬁi'obrdnfd agidonmet hoxyphenyl ) ur ei do] i ndan- 5-yl sul f anyl

b 2 4o TR A-CEtrfmorareaihbrmbreVNP el Cehipreich B ur ef d
té?ﬂa'lt}gg%aéhﬁﬂaﬁﬁ -Daranyl-24netiFHRdiohieRCRPI ¢ aci d;

- 22{{6- ﬂ-ﬂb‘ﬂd’p% triduprpnethexypheopiurisisiolSHoatiy)-616e7.80] i nd

te"l'r%h?ﬂr&ﬁla 1uoron& ugg(,; eny‘?‘f'sﬂ'ﬁé?p?@’ﬁ %ﬁjugrloEtSh%l 7, 8-

t erz;{zmymmyiaem -tidlueronZetityIsulfdratpHenyButeidd)ybian-@pylomtahyl}-2-
‘t:h? 804/ 37779 PCT/US2003/033371 _119
methy proplonlc aci
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-

ylsulfanyl}propionic acid.

31. A compound of claim 1, selected from:
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
ylsulfanyl}propionic acid,; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.



10

15

20

25

30

32. A pharmaceutical conposition, conprising a

conpound of claim11, 20, 27, 28, 30, or 31. 33. A
woretohos77ior treating or inhibiting the progresBCDOSWD3/633371

PPAR- al pha nedi ated 5 disease, said nethod conprising

adm nistering to a patient in need of treatnent a

phar maceuti cal | y-effective-dhbunt of a conposition

conprising a conpound of claim11, 20, 27, 28 or 31,
3?»112{‘”%“ sai d PPAR-al pha nedi ated disease is selected

r OPPAPRRGLCE itisy SPEREEING R SrErPoH Pfrdaima], 20, 27,

hyper g8bysiean.a, insulin resistance, and early,

internediate or late Type Il 10 di abetes (NIDDM, and

conplications thereof. 34. A nmethod of claim 33,

o ( cot. oo fro |
S9E BB SR a0 BT b Praviaong mecito
ggd}sedse,_fsatdi me{mcssc%m?mmg admjnidtegrﬁg\:fb alp@h@nﬂ}idie%t:lftﬂ

e |1 el ecte ro | alre ucose tol erance,
| iRt AR Rarmacs ioayyeNectieamaunt ofa eompesfio samatising a
andoepbliyd o5 e1ginh 1 g t n I b ARS :
S S 20 N A e

meHis§PeR) ispecied fiog immmired| glecase tplesandenhperinsulinemia,

| ahendr o Gl t ' ' ¢ hereof 37
PR Roa, IR ESist 200 R By TSl G S e
1, dizbetezNIRBM)pand@ tornplicadiohs tsdreant i - di abeti ¢ agent,

and wherein said nmethod further conprises the 25 step
of administering to the patient a jointly-effective

3amAunétholl of cei@3d wharsih sidakemiplcafeie i seld@ed froffet hod
of c¢laim 37, wherein said second anti-di abetic agent
i sré'@PB%td"'é(d”el?meﬁ@tbmﬁlda'ﬂ%apa‘iﬁw- PPAR ganma nodul at i ng
agents. 30 39. A nethod of claim 37, wherein said
second anti-di abetic agent is insulin. WO 2004/037779
3rcrmnod 3f 0eBB B8, wherin 4aid PP AR uth wiedizted disd3se is

| ortery P rhre ek BBy o CaRuli g ite dumesayemia

achypeginagirigmia, and early Type Il diabetes, and complications thereof.

36. A method of claim 33, wherein said PPAR-alpha mediated disease is
selected from intermediate or late Type Il diabetes, and complications

thereof.

37. A method of claim 33, wherein said compound of claim 1, 20, 27, 28, or 31 is
a first anti-diabetic agent, and wherein said method further comprises the
step of administering to the patient a jointly-effective amount of a second
anti-diabetic agent.

38. A method of claim 37, wherein said second anti-diabetic agent is selected
from PPAR alpha and PPAR gamma modulating agents.

39. A method of claim 37, wherein said second anti-diabetic agent is insulin.
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5 41. A nethod of claim40, wherein said third
phar maceutically active agent is selected froman

wa@raokoslizabet i c agent, a lipid |owering agent, BOMUS2003/033371

bl ood- pressure |owering agent. 42. A nethod both for
treating or inhibiting the progression of a PPAR-al pha
10 nedi ated di sease and for13k-eating or inhibiting the
progression of dyslipidema, said nethod conprising
adm nistering to a patient in need of treatnent a
pharmaceutical ly-effective anmount of a conposition

A B Be OB 1ol 3 i bfor ConiEing e gfb ol domiBR g’ oipty-
f r efiedtivecamaeuht gif adbm@phaﬂmcwumeallyncnwelagent i nemia, 15

insulin resistance, and early, internediate or late
Type Il diabetes (NIDDM, and conplications thereof.

44.3A rAetietifod dlaivh 40, aiherel? samarr@ lpnaﬁﬂa@bm@moécttwecagent is

conS|sts essent i II of a ound of claim1l,
7se gg ed from an a@@ -diabetic agent ipid lowering agent, and a blood-

pressure lowering agent.

42. A method both for treating or inhibiting the progression of a PPAR-alpha

mediated disease and for treating or inhibiting the progression of
dyslipidemia, said method comprising administering to a patient in need of
treatment a pharmaceutically-effective amount of a composition comprising a
compound of claim 1, 20, 27, 28 or 31, wherein said PPAR-alpha mediated
disease is selected from impaired glucose tolerance, hyperinsulinemia,
insulin resistance, and early, intermediate or late Type Il diabetes (NIDDM),

and complications thereof.

43. A method of claim 42, wherein said composition consists essentially of a

compound of claim 1, 20, 27, 28, or 31.



