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liver fatty acid transport protein, and apo A, an
i nportant conponent of high density |ipoproteins

(HDL) . Selective, high pfeld éfith IfveAfdrR! Pha agoni sts
i ncrease hepatic fatty acid oxrdation, which in turn
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ani mal s when treated with BE Qg gr@a agoni sts. Such
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1 TS EbARh SRR nhseru ot PR SrtitR hisblorioha (PPAR

alpha) is a necessary transcription factor regulating genes relating to fatty acid

metabolism and insulin action.
PPAR alpha receptors are found predominantly in the liver. The genes
regulated by PPAR alpha include enzymes involved in the beta-oxidation of fatty
20  acids, the liver fatty acid transport protein, and apo A1, an important component
of high density lipoproteins (HDL). Selective', high affinity PPAR alpha agonists
increase hepatic fatty acid oxidation, which in turn decreases circulating
triglycerides and free fatty acids. The reduction of circulating triglycerides may
‘mediate the observed decrease, or improvement, in insulin resistance in insulin
25 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
30 (Fournier), gemfibrozil (Parke-Davis/Pfizer, Mylan, Watson), clofibrate (Wyeth-
Ayerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates such as GW
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hyper|i pi dem a, di abetes, or atherosclerosis include
fibrates such as fenofibrate 30 (Fournier),
genfibrozil (Parke-Davis/Pfizer, M/l an, Wtson),
ciofibrate (Weth Ayerst, Novopharm, bezafibrate, and
ciprofibrate and urel dofibrates such as GWI 111111
Frer e rever reert reeer reer e *000002* - 2-
7647, GW 9578, and GW 9820 (d axoSm thKline). Known
PPAR al pha/ gamma dual agonisis useful as Insulin
sensitizers Include ragaglitazar (Novo Nordi sk),
tesaglitazar (AstraZeneca), and GW 409544

( G 7643 38V 9848 aned GWG3820 (ClakeSmithddine). dérown. PPAR algha'gamma

The | [ : .
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(1) tesaglitazat{Astradaneta)cand GWA09844 (BaxoSmilhiinedl.iga® est er
or o ] thereof, o0 wherein each of Rl and R2
I s 1 ndependentTy H, C 1-8 al kyl, (CH2)mM\R8Rb,

(CH2) nOR8, (CH2) mMNH(CO) R8, or (CH2) nCO2R8, where each
of Ra, Ro, and R8 is independently Hor C 1.6 al kyl,
or Rl and R2 taken together with the carbon 15 atomto
which they are attached are a C 3.7 cycloalkyl; mis
between | and 6; nis 1 or 2;



20 Xis O or S; wherein X1Is at the 5 or 6 position
when n is 1; and wherein Xis at the 6 or 7 position
when n is 2; R3is H phenyl, C 1-3 al koxy, C 1.3

al kyl thio, halo, cyano, C 1-6 alkyl, nitro, NRORlo,
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)am nol (C 1-

al kyl ene), (C 1.3 al koxyacyl){LC 1-6 al kyiene), C l-e
al koxy, C 3.7 -4- alkenyl, or C 3.8 al kynyl, wherein
R4 has no nore than 9 carbon atons; R4 can also be

- (Qummmarg| kyl ene) R15 wherein R15 is C 3-8 cycl oal kyl ,
phenyl, phenyl-O, phenyl-S-, or a 5-6 nenbered
heterocyclyl with between 1 and 2 heteroatons

sel ect ethe ipventien feturgs,eprapousdsyof femwia (INpel@¥2, or 0;
each of R5 and R7 Is Independently selected fromH, C
1-6 al kyl, halo, cyano, nitro, O(P]% 1, C1.4
al koxy, C 1.4 al kylthio, hydroxy, ph NR11R12 10
and 5-6 nenbered heterocyclyl wth bes .\ 1 and 2

het eroat ons selected fromN, O, and %6 Hss sel ect ed
fromC -6 al kyl, halo, cyano, nit®o, 3, COOR13, C
1-4 alkoxy, C 1-8 al kyI G yd&w‘y, phenyl, NR13R14
and 5-6 merrber?&' K Mith between 1 and 2
het er oat ons sel arﬂ; S; in addition,
gither R5 and R6 o‘r 26 arﬁi R7 Ray be taken toget her
to be a bivalent noiety, saturated or unsaturated,
selected from-(CH2)3-, -( 4- and (CHI-2)pN(CHi
2)g, 20 pis 0-2 and q is'%;'%z"a\mere the sum(p + Q)
is at least 2; each of RO and R10 is independently C

1-6 al ky tpﬁéﬁvﬁc%m%ﬂy}g%@gﬁgﬁaﬁ, end &l¢ drc 16 amide thereof,

|ndependen
10 wherem

each of Ry and R; s independently H, C 1.5 alkyl, (CH2)mNRaRy, (CH2)mORs,

(CH2)mNH(CO)Rg, or (CH2)mCO2Rs, where each of Ra, Ry, and Rgis

independently H or C 1.5 alkyl, or Ry and R; taken together with the carbon
15 atom to which they are attached are a C 37 cycloalkyl;

m is between 1 and 6;

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

Rs is H, phenyl, C 1.3 alkoxy, C 1.3 alkylthio, halo, cyano, C 1.5 alkyl, nitro,
NRgR1o, NHCOR19, CONHR10; and COOR4p; and Rz is ortho or meta to X;

25
R4 is H or -(C 1.5 alkylene)Rys, where Ris is H, C17alkyl, [di{C 1.2
alkyl)amino](C 1 alkylene), (C 1.3 alkoxyacyi)(C 1 alkyiene), C 1. alkoxy, C 37



25 wherein each of the above hydrocarbyl and

het erocarbyl noieties may be substituted with between
| and 3 substituents I ndependently selected fromF,

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

cyano, and nethoxy. 30 -5- The invention also features
conpositions that include one or nore conpounds of
formula (1) and a pharnmaceutical carrier or excipient.
These conpositions and the nefhods bel ow may further
Include additional 5 pharmaceutically active agents,
such as |ipid-lowering agents or bl ood-pressure
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PPAR al pha- medi'at'ed di seases incl ude dyslipi dem a and

at heroscl erosis. Dyslipidena includes

hypentis Ngi Keeshigdepa, hyper chol esterol em a, m xed
hyper|ipi dem a, and hypo- HDL-chol esterol enia. For
exanpl e, dyslipidem a my be one or nore of the
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Descifiopt N Nd? a3 nventi on features the corrpounds
di scl osed herein and of formula (1) 20 in the above
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associ ated with other existing therapies, such

in addition, either Rs and Rg or Rg and Ry may be taken together to be a

bivalent moiety, saturated or unsaturated, selected from —(CHz)s—, ~(CHz)s-,

and (CH12),N(CH1.2)q,
20

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

each of Ry and Ryg is independently C 1.5 alkyi;

each of Rq1, Ry2, Ry3 and Ry4 Is independently H or C 1.¢ alkyl;
25

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

30



25 as, for exanple, PPAR gamma agoni sts. Therapy that
is associated with weight loss, or that is at |east

wei ght neutral, is desirable. A decrease in the degree
of weight gain or edema, or an actual weight |o0ss,
general ly inproves overall patient health and

confort. According to another aspect of the Invention,
a method of treatnment may 30 be a treatnent for both
dysl i pidem a and a formof isgsulin resistance,

i npai red glucose tol erance, hyperinsulinema, or Type
Il diabetes (early, Internediate, or -6- |ate stage),
by admi Hiedneantionyalen teaturemeamapasitionsithatingude sraior more
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using them.

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 theraples, such

25  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 treatment may

30 be a treatment for both dyslipidemia and a form of insulin resistance, impaired
glucose tolerance, hyperinsulinemia, or Type Il diabetes (early, intermediate, or



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

sel ective agonist that is wuseful for (a) treating,
preventing, or inhibiting the progression of both
dysi i pidem a and a PPAR-al pha nedi at ed di sease (such
as di abetes, insulin resistance, inpaired glucose

tol erance, or hyperinsulinema); (b) inproving (e.qg.,
25 |l owering) serum glucose; (c) Inproving glucose

tol erance; (d) inproving sergm insulin |evels; (e)

I mproving insulin sensitivity; (f) Inproving (e.g.,

| owering) serum trigiyceride |evels | owering LDL
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and a PPAR-alpha mediated disease (such as diabetes, insulin resistance,
impaired glucose tolerance, or hyberinsulinemla) by the administration of a single
20 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.,

25 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.

30 The invention is further described below.



"Al kynyl" includes optionally substituted straight
chai n and branched hydrocarbon radicals as above with
at | east one carbon-carbon triple bond (sp). Al kynyls
I nclude ethynyl, propynyls, butynyls, and pentynyls.
Hydrocarbon radicals having a m xture of doubl e bonds
and triple bonds, such as 2-penten-4 25 ynyl, are
grouped as al kynyls herein. Al kynyl does not Include
cycl oal kynyl . "Al koxy' inclgydes an optionally
substituted straight chain or branched al kyl group
W th a term nal oxygen linking the alkyl group to the
rebt T8 he nol ecul e. Al koxy | ncl udes met hoxy,

et hoxy, propoxy, |sopropoxy, butoxy,.t butoxy, pent oxy
30 and so on. . " t hi oal k
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t hgistigsure.nal oxygen atom of al koxy with, respectively,
NH (or NR), S, and S02. Fbteroalkyl includes al koxy,
Sam noal kyl, thloalkyl, and so on. "Aryl" Includes

phenyl "Alk'yllpﬁnuﬂﬂbs o;kuonauwbydtmea §€ré| YH4iR 2AA B qhthed

SO on, may be optional |
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include rings that are aromatic, or partially or
conpletely saturated. io Exanples of ring systens

| ncl ude‘Aikedﬁ'rmuudesemlahainy)shbshmtéu straight] clesim phd bBighched

e RIBPEHETy PacAs 5] aBaYs Vi) f16eeh e Gabaftaroed Sl tane
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c aAkenyldn esgm@@al@ye Giaayd trens ar (FhangdZbloyms argrincluded
t hrmﬁ’tHﬁ%'lhf‘an&{tféﬁoat om such as N-piperidyl or

1-pyrazo referably a nonocyclic heterocyclyl has
2020 betvveen 5 and 7 ring atons, or between 5 and 6 ring

at ons; {hGhf® MBYd& optionally substituted straight chain and branched
hydrocarbon radicals as above with at least one carbon-carbon triple bond (sp).
Alkynyis include ethynyl, propynyls, butynyls, and pentynyls. Hydrocarbon
radicals having a mixture of double bonds and triple bonds, such as 2-penten-4-
25  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

30 and so on. "Aminoalkyl®, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy,



between 1 and 5 heteroatons or heteroatom noieties in
the ring, and preferably between 1 and 3, or between
| and 2. A heterocyclyl nay be saturated,

unsaturated, aromatic (e.g., heteroaryl), nonaronatic,
or fused. 25 Heterocyclyl also includes fused, e.g.,
bi cyclic, rings, such as those optionally condensed
with an optionally substitutgd carbocyclic or
heterocycllc five- or six-menbered aromatic ring. For
exanpl e, "heteroaryl” Includes an optionally

S U bsplldcingttiesl tefminahnoxyger sidmheflaikonawithyPéspectivelig NH (or NR), S,
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carbocyclic or heterocyclic aromatic ring. Said
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py nndahyldbawlmidqxplyl.(blenzqtlmpphemlamwlwdbmyzbfuranyl dsmulnphrwl "

PYLA gbhﬁlnyl pyrazolinyl, piperidyl, piperazinyl,

Ing i ny and norpholinyl. For exanple, preferred
heterocyclyls or heterocyclic radicals include

mor phol "H&}’I m’)ﬁ‘g' ﬂlcﬁﬁﬁééf)ﬁ&ﬁbﬂ Q%Eﬁtﬁ‘t'eh de?%{éqg M Ho¥lomatic

cycl ohe nnre
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hetygy; (yé% e ddm@ Bo) h ltﬂeamgl umeysr aﬁéawxse thbS'(%é ofyl,

oxazo hi azol ) benzot I eny | benzof urany,

bemgtqwcarazsd\aghpa' Aiae #glepEs conseting 8 tha Fﬁbpfyhe molecule

" Aatlough £E&H6n bR sl M’-ﬂryl HPZ-ﬁﬁlMaz%M ¢ edugiPa ablelsiom,
a hydrogen atom

optsushas l\l;puztfus)_e,'tqg it L&Y@}dé(?kp)fﬁ{ﬂ a%'vaﬁ W@ﬂ%%’&?tﬁmxﬁlv' has
2 et afld- 7 ring atoms, or between 5 and 6 ring atoms; there may be

between 1 and 5 heteroatoms or heteroatom moleties 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.

25 Heterocyeiyl 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

30 carbocyclic or heterocyclic aromatic ring. Said heterocyclic five- or six-

membered aromatic ring condensed with the said five- or six-membered aromatic



20 "Hal 0" or "hal ogen" Includes fluoro, chloro, brono,
and i odo, and preferably fluoro or chloro as a
substituent on an al kyl group, with one or nore halo
atons, such as trifluoronmethyl, trifluoronethoxy,
trifluoronmethylthio, difluoronmethoxy, or
fluoronethylthio. 25 "Al kanediyl" or "al kyl ene"
represents straight or branched chain optionally
substituted bival ent al kane +&di cal s such as, for
exanpl e, nethylene ethylene propylene butyl ene,
pentyl ene or ne. 30 "Al kenediyl" represents,
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c ar bon ataarrplés ofkﬂetwo@cmsnm@emmaio@fye ik mlesiyp B{ndnlet

t t
o BRI b b e PR e e,
32?’?““‘””*#5‘“‘"‘?‘2@: %“““e’“‘?{!?cw“*‘“am??‘f’%3"‘2?‘“”"2@zoyﬁ’”“ﬁy'
on PP Rz eyt Reteing, BhoRES g fkzclive
t og@talzardmm tpyratzumyabww, piperandiye; lmcfohnw, amenorpﬁélmwh r

forman optiopal ly substituted 4- tq 7-, 5 - t
7 exgpoig, SrerBa n8liaahuR arRotprofh s rdfalrinelide Rorpholiny,
1d‘| etpmemzjnyl pyrrqslldhgrl, pwiidyt; leyelohegylimsino, hidersyd,and aioesiprefepably,
matic. Said rings nmay be as defined
gpﬁﬁ fﬁ\gppga ry of the Invention section.
Partl cul ar exanpl es of such rings are as follows in

LR el ROBRGE A b Sy B BB ok

amaxezdut i tolazalyl benzothtamyl, benzefiranyk bemdudamlxd els;enmbxamlyl
1ar %e\%&tmlla{bgyla reasonabl e benefit/risk ratio,

pharmaco cally effective and suitable for contact
with the tissues of patients w thout undue toxicity,

i rritatiQoe ré?érs% h 8adofy! rﬁo?&@@ﬁh%ﬁed fgﬁfﬁgr §ﬁi{dr§genkt§/tom (i.8.,

LI\

esters, and am des may exanP
a formyi group) or to an optjonally subsﬂtuted alkyl or alkenyl chain, or

heterocyclyl.
20
*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 trifluoromethyi, trifluoromethoxy, trifluoromethyithio,
difluoromethoxy, or fluoromethyithio.
25
*Alkanediyi” or “alkylene” represents stralght or branched chain optionally
substituted bivalent alkane radicals such as, for example, methylene, ethylene,
propyiene, butylene, pentylene or hexylene.

30 *Alkenediyl’ represents, analogous to the above, straight or branched
chain optionally substituted bivalent alkene radicals such as, for example,



cycl oal kyl, aryl, C 2-10 heteroaryl, or C 2-10
non-aromatic heterocyclic salts, esters, 20 and
am des. Salts, free acids, and esters are nore
preferable than am des on the term na

car boxyl at e/ carboxylic acid group on the left of
formula (I). Representative salts include
hydr obr om de, hydrochl oride, sulfate, bisulfate,
nitrate, acetate, oxalate, v&erate, ol eate,

pal mtate, stearate, Iaurate borate, benzoate,

| act at e ha ate citrate, nmal eate,

¢ o phereRe, BEAEHeRe, eSIehy Ehe prfessnylanih i fadials, the
e ggibah atony Imkhcg‘@pitroglat preferabiit shotid maabe unsitdtated.

| auryl sul fonate. These may include al kali netal and
al kali earth cations such as sodium potassium

cal ci umAredefeagtoasiaranylbroiety lattactedne an bptonallpsubstiuted)

F e N w——

andbetdnin garticutar, oy isaphengdcarBoril. Berge, at at., 30

" Ph ' I
o1 TR Bty s, Rt i iR dre
Re pttached trady forn ph aptitnatiysubstitited 4atoceph altd &, ama eto 6f

the -11- j i ngGl

or osigered AHEEEHbtplo i oot fig i itk B BARAL
10al kipsaturatadrs eroréatico fdid \nga maydse asdlefinatbatiove @ the Summary of
6- r t t ' :

ot aarin spBloR PaHELaf o Rl LA LR oS of [dls n gre
optestragelion. bet ween 1 and 2 additi onal heteroatorrs.
Preferred amdes 5 are derived fromamonia, C 1-3

al kyl primary amnes, and di (C 1-2 al kyl)am nes.

Repr esefmhamaceuticatly Apreptablecsalts, \estees; @pd aplidesginckide of

14 h%fﬂ&%ﬁ%'s@ﬁs |aﬂ'ﬁrlldié’t§d 5Eid1ﬁ07| saﬁé l6¥lers, Gnd a%?dé%'v@?éh"éf& within
pheny @%/ esters. Preferred

estaéﬁééonﬁhlel%ﬂéﬂ%él‘ rﬂm %man olagicaliy effactive anp syitabledor; -

Or coftdby vamtthe tiSdiles @egaﬂmwmihautwtebe ﬂﬁuch% | ieRioA s allerglc
rat s

ani nmal s s, cats
P oTRons THeeRsali pofers, ARLEMRE Mgk e Ghermile. © Ladiy, C 5
eﬁ R@élbflmtarylt cgaa eteroand, opCQ\d{ﬁmnl-a?ﬂmE)l’b lgaanem.c eéltswestbrs
t he rel eyant |. sease or Itlon r e

2,2 A TGRS, ST TSR AR regRore GrIpEPE ik amides on
l theJtéﬂﬁmal wmme/@aamoymsadtggrbmorswﬂdeﬁ bﬁdrmula (1.

e anu s EB S PighieFi PP e, prate, Hauel,

nltrate. acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,

f-"U|

benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate,

25 tartrate, naphthylate, mesylate, glucoheptonate, iactiobionate, 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 catlons such as tetramethyt ammonium,
methylamine, trimethylamine, and ethylamine. See example, S.M. Berge, st al.,

30 “Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19 which is incorporated
herein by reference. Representative pharmaceutically acceptable amides of the



the specified ingredients In the specified anmounts.
"Therapeutically effective anount' or "effective
anount' neans that amount 20 of active conpound or
pharmaceuti cal agent that elicits the biological or
medi-ci nal response in a tissue system aninmal or
human that is being sought by a researcher,
veterinarian, nedical doctor or other clinician, which
I ncl udes al l eviation of the-Msynptonms of the condition
or disorder being treated. 25 Concerning the various

r adi . | aj :
e T R S b s B s
v asaenngary as(Cr-gatkyl) laminegsy $ecoralahyaminesiinclatis 5- eitnkembered
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si ammaaﬂdwpﬂpnaﬂy ablweheﬂ end @yedditional halarqatdms I%rafelnred amides

ra
Sroaeat e R SR B il kP, il o (R
i nBewasematlvy phaenaseutiaaiy acseptable estess ofdhe mhentlon dnclugdetC 1.7
[ e

hy A PSR Bhoh 2R HRaE1 o S, BrotbhiEf Bl
attﬂnbdt?mﬁvb@hq%h&d@ﬁ@fﬁ) or nore hydrogen atorrs
renmoved (multivalent). An exanple of a bival ent
radical linking two parts of the nolecule is Y In

10f or rul aPatiept’ g subject incyidas preemals sueh asihumaag apg epinRls

1§

20

25

30

RS do@@ Cafd/ nées, rhs, r%ﬁﬁfs Ricet hdh-RT Infate

ralcals or structure ra mentsa fln%hereln are
ung@lesestagen) experiment t[R?é""%’!Il?é prevention in eamneetion with the relevant

St Hid6dsald chR dMILTE Hréferdty/ GRS bP subjéct sdehur@noval ent
radi cal s contai ni ng carbon and hydrogen such as al kyl,

al kenyl, al kynyl, cycloal kyl, and cycl oal kenyl
(whet he'Com SO mcnrdesla@aiduétafomé}tsm mevy@bbmécpmgfedients in

corres ng dival en ent adi cal s such
2o g E#earﬁa T A el s st i s &0 sfbhadons o
He trer speéifiétyingrediaptsunl ¢therspacified amduntend di val ent (or

mul ti- valent) radicals containing carbon, optionally
hydrogen, and at |east one heteroatom Exanples of
nonov al Thdrapezittieally effedliyd smount] ar leffeativelamaomot} veeens that amount

al kpxyacyl . h . N

2 SPRYPS Kropshih B Y oHtcal St 18 afbits 15 Bibonich YRkt
response in a tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which inciudes alleviation of the
symptoms of the condition or disorder being treated.

Concerning the various radicals in this disclosure and In the claims, three
general remarks are made. The first remark concemns 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



is and so on. Using "alkyl" as an exanple, "alkyl"
shoul d be understood to include substituted al kyl
havi ng one or nore substitutions, such as between 1
and 5, 1 and 3, or 2 and 4 substituents. The
substituents may be the sanme (di hydroxy, dinethyl),
simlar (chlorofluoro), or different (chlorobenzyl- or
am nonet hyl - substituted). Exanples of substituted

al kyl Incl ude hal oal kyl (sucﬁzas 20 fluoronet hyl,
chloronethyl di f 1 uoronet hyl, perchl oronet hyl,

%géggdg? }é%)dé%?ér{ ‘J}lt&lnﬁ PJJ?%@B ?R‘Y( ?rﬁj?s more hgdrogen atoms
hy derooveddmblivalenth yAn @;aymlmqﬂa bivalént dadioay pmkjr[g/ﬂwo parts of the
am Doal fexs Y(|n°' fb%ulgf(g WA AR %ﬂ.qny@su%@i{tﬂféﬁ Rs. Re, and Ry to

3-am noprop roal

al N;drabﬂrgflthelanleclda on. A d| (C 1-6 al kyl )am no group

i ncl udes i ndependentl|y sel ected al kyl groups, to form
for 2s exanpl e, nethyl opyl am no and

i sopr op§¢q¢ad,rrydlaal$ AoStY rea negnisasidefinkg hareimare ugdergiosd

h
a‘fé gglggg@udﬁ%im%%g%@%g of4 ﬁm err&m?erﬁé‘ qufo%afﬂgﬁqgﬂ%&
ar @qnnv@ﬁdéeﬂlc%eor@udn@ pasboryprdt Iaydtcmn@up?s as eldsylaaikenyl
Lkang
do hPah EHRy. B2 yBloaREnp e ot Bl oB A Ryraledf. s well
10n] tas@g@esppodlaqdwaleewahmnlé-val@m}mdwﬁ such @s|aligylepe, alkemylene,
Whehenytdrfe BadPsd\br. Gritbidcard nf\e ir%&ﬁxdumwélaﬁt%d cﬁdafent (or multi-

approprlafe hydr ogen ato i s(are) included
omVeieey fa%@'%?ﬂﬁ‘&ﬂ‘f“i‘gwcaf(’my aqafiydregenpgnd gfleast one
- ( Gelrodibin. ESihplesbh men&a@mme&ﬁbwé intige | bBM EdtyioRy

are further described in
o SRR, RREEy U drrterp v Aoy Rorzais ki Brorvalit
1 OnindisBiong Using “alieyl'hascn exampts, rw(yl'lsnomomspmmaetstooﬂ to include

f.or described In SumTar ct| n,ab e,
e pBuq i baling Rhe 8 Dereubriuictf oy oS BEtapRE 130G 5.
R and@, 622 ad 4retbistituents. Tret supktitudrity n}ahbeemmsafm:(dlrwﬁrom
and h
cycq"gztﬂwi ngta {"hk‘ﬁ"gf@éw&lﬂ %rh?c?)%eg ﬁ&%‘ﬁoeb%p#ﬁ( e) b@ior%tﬁﬁ or
C ZubBstibteg) Exdnapleddf substitited alkyldiudedialoalkyl (stigh 881 | s
¢ hyl - ) W ; > "
2@%%0%%5%}0&ny,(c{?%uoﬁml\eihﬁ, pe(‘éh)orgmlat‘f\ylgz bgér)loeth}l,
trifluoromethyi, and 3-iodocyclopentyl), hydroxyalkyl (such as hydroxymethyi,
hydroxyethyl, 2-hydroxypropyl, aminoalkyl (such as aminomethy!, 2-aminoethyl,
3-aminopropyl, and 2-aminopropyl), nitroatkyl, alkylalkyl, and so on. A di(C 1
alkyl)amino group includes independently selected alkyl groups, to form, for
25  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
30  an NRy4R12 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,



15 Xis S (m X1s 0; (n) at least one of RS and R7
is H (o) Reis C1l-4 alkyl, hal onethoxy, or

hal ot hi omet hoxy; (p) Re is t-butyl, isopropyl,
trifluoronmethyl, trifluoronethoxy,
trifluorothi omet hoxy, difluoronmethoxy, or
dinmethylamno; (q) R3 is H R4 Is C2-7 alkyl, and Y
Is NH (r) R4 is C2.6 alkyl; (s) R6 is

cycl opropyl nethyl, isopropyh3-isobutyi,

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

- 2 Lt t h d
¢ obPareiCHa-Chl s i uliafited e sherebeleaiaeR tgme
on is{dre) iheloderoramittedt, aekhown i VICHARREEHIABHL ) o SACH,)-NH-

E%'QL%'Q)F(Cl 2 alkyl)amno](C 1-6 al kylene), (C 1-3
)5/5 J(C 1-6 al kylene), C 1-6 al koxy, C 3.7
aI kenyl, or C 3-8 alkynyl; (w) R6 is

fl h i fl . .
‘oo ndcbR Al et o AR ekt rton
conpounds include: 0 11 NOS i OCCF3 N NJ ™
2-{6-11-F -3-(4- fl h h | - d 1,4

ia c{?g} 8"‘5 | (4-trifl uoronet oxy phenyl - ur ei do] -

-difl s678tetrahydro-
napht hal en- 2-yl sul fanyl )-2-nmet hyl propionic acid -14- 0
>. {2 Bt dpton foaréh comaostons contsining aud et l yine
10| dedpmpednids of torbyle (17 as described {n the Summary section above,
L A O R R oA MR R B B o
ethyl; (b) wherein each of R; and Ry is methyl; (c) Ry and Rz taken together are
cyclobutyl or cyclopentyl; (d) Rsis H; (e) Rsis H or C 2.7 alkyl; (e) Rels Hor C 25
alkyl; () Rs is sthyl; (@) Reis H; (h)nis 1; (N nis 2; (j) Y is NHCHy; (k) Y is NH; (1)
15 Xis S; (m) Xis O; (n) at least one of Rs and Ry is H; (0) Rg is C 14 alkyl,
halomethoxy, or halothiomethoxy; (p) Rs is t-butyl, isopropyl, trifluoromethyi,
trifluoromethoxy, trifluorothiomethoxy, difluoromethoxy, or dimethylamino; {q) Rs
is H, Rsis C 2.7 alkyl, and Y is NH; (r) Ry is C 2.5 alkyl; (s) Re is cyclopropylmethyl,
isopropyl, isobutyl, methylethylamino, or diethylamino; (t) the (S) enantiomer at
20 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 Rys is C1.7 alkyl, [di(C 12
alkyl)amino](C 1. alkylene), (C 13 alkoxyacyt)(C 15 alkylene), C 1. alkoxy, C 3.7
alkenyl, or C 3.g alkynyl; (w) Rs is trifluoromethylithio or triﬂhoromethoxm or (x)
combinations of the above.
25
Additional preferred compounds include:

o] '
“°J5<S¢(l),i~£>’°°&
H

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



J H
2-{3-Ethyl-6-[1-ethyl-3-(4-trifluoromethoxyphenyl)urei
do]-5,6,7,8

t et r ahydr onapht hal en- 2-yl sul f anyl ) - 2- met hyl pr opi oni c
acid O Nzz 1011 CR3 If, NJ~ N HOy-o0~a 0 J H 10
3-(1- Car boxy- 1-net hyl - et hyl sul fanyl )-7-[ 1-et hyl - 3-(4-
trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronapht
hal ene- 2- carboxylic acid eth4{ ester 0O HOI I CF3 F
N1O J

2-(6-[Ethyl-(4-trifluoromet hoxyphenoxycarbonyl)-am noj
-3-fluoro-5,6, 7,8- 15

t et r ahydr onapht hal en ul fanyl } - 2- mst hyl pr opi oni c
acid
2-{6-[1-Ethyl - 3- (4tr|fl M@Eenyl)ureldo] 3-ne

t hoxy-5, 6, 7, 8-

et AR @MU%,%,JGMY%QWH%’&XJ PhioBE7 s

aci d
I2- (6- [ 1- Et kptah@drodaphthafent@yisutahyip 2 ymetievpbpionieiacid] - 3- ch
oro-5,6,7, 8-

t et r ahydr onapht hat e%& anyl } -2-seet hyl propi oni c
acid -15-

2-(6-[1-Ethyl -3-(4-trif[uor OWET h§xypheny! ) ur ei do] - 3- br
Sono-5, 6,7, 8

t et r ahy de¢@Efhyt-6-§d-ethyl=3- (AHtafiuokamethdxypherst)aneidol-5 6, Q8+
acid .

2-{6- [ 1- £t fRyfEMdrenarhitaen Zsvisuilanyl g ynsttRreRionigagd, - 3. e
thyl-5,6,7,8- 5

t et r ahydr onapht hal en-g- y| sul fanyl } - 2- met hyl propi oni c
acid 2-{6-[1-Ethyl -3 CFa

uor onet hoxyphenyl ) ur el |NJ?\IN m et hoxy-5, 6,

7, 8- 5

t et r ahydr onapht hal en- 2-yl sul f anyl }- 2- met hyl propl oni c
1\acid 3-(1-Carboxy-1-methyl-ethylsulfanyl)-7-[1-ethyl-3-(4-

trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalene-2-carboxylic acid
ethyl ester

“)5{111)100”’

2-{6-{Ethyl-(4-triflucromethoxyphenoxycarbonyl}-amino}-3-fluoro-5,6,7,8-
15 tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid

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

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



to

2-{6-[ 1-Et hyl - 3- (4- hydr oxyphenyl )urei do]-5,6,7,8-tetra
hydr onapht hal en- 2- yl sul fanyl } - 2- net hyl propl oni ¢ aci d
2-{6-[ 4- Ami nophenyi)-1-ethyl -ureido]-5, 6,7, 8tetrahydr
onapht hal en-2-yl sul fanyl} 2-nethyipropionic acid 15
The nost preferred conpounds are selected from
2-{6-[1-Ethyl -3-(4-trifluoronmet hoxyphenyl)ureido]-5,6,
7, 8- -15-

t et rahydr onapht hal en- 2-yl sul fanyl ) - 2- met hyl pr opi oni c
acid; 2-{6-J3-(4-trjfl uoropet hoxyphenyi)ureldo]-5, 6,
7ot et PARJHEBNEBHHHEVERAmS G heruredor Sbromo5.6.7s-

yl sul f anyl fetrghydedriaphihaRpi2osutfamg)-Zimethylpropionic acid
2-{2-[1-Ethyl -3-(4-trifluoromethoxyphenyl )ureido]i
ndan- 5-yl sul fanyl } - 2- net hyi propi oni ¢ aci d;

2-{ g- ][ 1QEB{WEML:{-@rlriﬂhdrf)?éhﬁf@hbWI)ﬁtdid@-ﬂyhahylﬁﬂ,w,lgbu

rei do] i ndap; 5- vyl su n - 2- thyi propioni ¢ aci.d; 25
1601 1. e RURMErGAAp bR P BT TR Ry e ] - a7
uoro-5, 6, 7, 8-

L et T AR eRRRIBh SR oRethoRPhORNreldef 3 TUBORER 85 G 8-
2- Met hyl - 2tefrahyjdtenmpbiplen2-yi<iifanylf2-oethyipogioniy ptieny| ) ur
ei do]i ndan-5- yl sul fanyl }propionic acid. 30 Rel ated

Compounds -16- The invention provides the disclosed
10c o o 2+{@He1 -BEth -3 {4ainyeirgxypladngl)@dido)s5 6,7 Batetral ydrer dphithalen-2-

acceptabl e forns of lhscl gp nds, such as
salts, esters, ad'%@%ﬁy'g%?'%é%? d‘?@?‘gégor sol vat ed

forms thereof; nmasked or protected 5 forms; and

P 5t APble - iy PR 8 4 (e yarhach Bl R Wkutony)-
of the invention that 3vackypwgienieEsidied to be
;detectable, e.g., Isotopically |abelled with 18F for
use as a probe In positron em ssion tonography (PET)
or si ngThepesPEHerEs comroHnesHp seleeted FRBYr aphy
2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureido}-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthalen-2-
20 ylsulfanyl}-2-methylproplonic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ytsulfanyl}-2-
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-triflucromethylsulfanylphenyl)ureidolindan-5-yisulfanyl}-2- -
methylpropionic acid;
25 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid; and
2-Methyl-2-{2-[1-propyi-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyl}propionic acid.

30
Related Compounds



(SPECT). 10 The invention al so includes disclosed
conpounds havi ng one or nore functional groups (e.g.,
hydroxyl, am no, or carboxyl) masked by a protecting
group. See, e.g., Geene and Wits, Protective G oups
in Organic Synthesis, 3d ed., (1999) John Wley &
Sons, NY. Sone of these masked or protected 15
conmpounds are pharnaceutically acceptable; others wll
be useful as internediates:-18ynthetic internediates
and processes disclosed herein; and m nor
nodi fi cations thereof, are also within the scope of

t he i nventi on. HYDROXYL PROTECTI NG GROUPS 20

Pr ot ectTherinveation previtigsithe xdisclogedegpnpouatsiaesclossiynelated,

° Bpoofiabd-th s P UL ot R 4 e
Substeist anidds MetdsyhydratasorssoRatddfamg thereof; mmsked ortprodtected

ol AR S, AP sheRiRRBAor optaly puys forms, Gpated
p_ compdundy Ialﬁn zr)dtmbe)mwhqu of merfﬁvdmbmymlatehmbe)b)enam@diﬁe? to
B8 DB by s M ERl) b0 it ¥, toFholEhts BB Sk
1- emissioh-tamog@aphyePEd X 9tsingle-photon emission computed tomography
1- &@5 ); 1- benzyl oxyethyl, 2,2,2-trichioroethyl,

yl,

“ally], p- chiorophenyl, p-nmethoxyphenyl, and
benzyl. -17- Substituted Benzyl Ethers Exanples of

subst i tfﬁe‘?ﬁg@)ﬁ/g@lgo ﬁkﬂ%ﬁdlb&%é&%m‘ﬁoﬂﬁdﬂ%ﬁa%éﬂr more

3,4- dinet nzy al obenzyl

2 dungtiensl groupeie; hydmly amiseePrGAroxy) maskad byrep@igcting
g y's@st@y' Gre%ng%awuté rpra@éa\ielGrauésqn@rgsrnésﬂghes:s 3"
ro gr oup be protécted as an es
999) John Wiley & Sons, NY. Some of these masked or protected
15 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

20

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

Substituted Methy! Ethers
25 Examples of substituted methyl ethers include methyoxymethyl,
methyithiomethyl, t-butylthiomethyl, benzyloxymethyl, p-
methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl, t-butoxymethyl.
Substituted Ethyl Ethers
Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-methyl-1-
30 methoxyethyl, 1-methyl-1-benzyloxyethyl, 2,2,2-trichloroethyi, t-butyl, allyl, p-
chiorophenyl, p-methoxyphenyl, and benzyl.



Exanpl es of esters Include formate, benzoyl formate,
acetate, trichloroacetate, trifluoroacetate,

net hoxyacet ate, phenoxyacet at e,

p- chl or ophenoxyacet ate, benzoate. 10 Sul fonates
Exanpl es of suifonates include sulfate,

nmet hanesul f onat e(nmesyl ate), benzyl sul fonate, and
tosyl ate. 15 AM NO PROTECTI NG GROUPS Protection for
the am no group I ncludes carbaates, am des, and
special -NH protective groups. 20 Exanpl es of

carbamates_i nc e met hyl and ethyl carbamates,
su El?ﬁr{'?‘ﬁ?‘i%e" lﬁ@‘lerscar banmat es, assisted cl eavage

gar bams@mplgstud isobstitited llﬁdrﬂﬂ\eﬂ"gﬁs Inelgﬂ@pmﬁtlaﬁcybetz@aaw pe
erj vatives n L Sce s carbamat es. Car banmat es
oc aionasizg Bra kB S 2 I Sy e e i o

e phetlylbanzil adiptyenyintsthy.| uor enyl met hyl , and

54- gg{ahoxyphenacyl . Substituted Ethyl Exanples of

su

% uted ethyl carbamates include
2, 2, 2- tin addition adthats, a Bydra pogmbebdplotectedat it ester.

vinyl. allyl , 1-is | al |yl benzyl
o ey plesorp g e il bitmoutoRe peaipts, gtipppetate.
p- trifluoroatetatey nethdxyacdtatd) pbermayacatdte, prdhlorophenoxyacetate,
di @he {emst hyl . Photol ytic C eavage 5 Exanpl es of
ph ??ﬁ% I'c cl eavage include mnitrophenyl, 3,5-
1odi met hoxybenzyl, o-nitrobenzyl,
3, 4 [ hoxy- 6- ni trobenzyl, and phenyl (o-
ni :élug%rﬁgr?yl )ymet hyl . Am des 10 Exanpl es of am des
| ncl udeExanipbesafisulfonatasdnginde suifate; methanessitfenaje(mesylate),

benzylsulfonate, and tosylate.

15 AMINO PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and special
—NH protective groups.

20 Examples of carbamates include methyl and ethyl carbamates, substituted
ethyl carbamates, assisted cleavage carbamates, photolytic cleavage
carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates
25 Examples of methyl and ethyl carbamates include methyl and ethwi, 9-
fluorenylmethyl, and 4-methoxyphenacyi.

Substituted Ethyl
Examples of substituted ethyl carbamates include 2,2,2-trichioroethyl, 2-
30 phenylethyl, t-butyl, vinyl, allyl, 1-isopropylaliyl , benzyl, p-methoxybenzyl, p-



trifluoroacetyl, N phenylacetyl, N 3-phenylproplonyl,
N-pi col I noyl, N-3- pyridyl carboxam de, N benzoyl,

N- p- phenyl benzoyl , and pht hal oyl. PROTECTI ON FOR THE
CARBONYL GROUP 15 Cyclic Acetals and Ketal s Exanpl es
of cyclic acetals and ketals Include 1, 3-di oxanes and
5- net hyl ene- 1, 3-dl oxane. 20 PROTECTI ON FOR THE
CARBOXYL GROUP Esters Substituted Methyl Esters 25
Exanpl es of substituted nethy$- esters include
9-fluorenyl nethyl, nethoxynethyl, nethyithionethyl,

met ho £ I -o(tri vi silvl) et hox t hyl,
eIPE R aOROb ey, B2y plobE i S Aatiebot 4™
nmetdiphepyeathgly| , and p- net hoxyphenacyl . Exanpl es of
esters also Include 30 straight chain' or branched

al kyl esters such as tert-butyl, ethyl, propyl,

| s Ghotopy§it Cleaxage but yl . - 19 Substituted Benzyl Esters
I ' . '

$r1 pher ST AMRR R PrbhE de o i ER o 1

2, 4limethoxyhenyl; loknitrobehzyl,3,bdiorethoxy-Bytitrob@nsyl rardrphiesyity | |

p- Ni Qﬁ%gfhh p- met hoxybenzyl , 2, 6-di met hoxybenzyl
pi gﬁoéﬁy 4 y|!)'i colyl and p-P-benzyl. Silyl Esters

Exanpl es of silyl esters include trinmethylsilyl,

tfi/\%iag% silyl, 1o t-butyldinethylsllyl, |
/ - propyl di met hyl silyl, phenyldinethylsilyl and di-t-
1but yI meExamples ¢fl amidexgnclude N-formyl, N-acetyl, N-trichloroacetyl, N-

trifluoroacetyl, N-phenylacetyl, N-3-phenylpropionyl, N-picolinoyl, N-3-
pyridylcarboxamide, N-benzoyl, N-p-phenylbenzoyl, and phthaloyi.

PROTECTION FOR THE CARBONYL GROUP
15
Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include 1,3-dioxanes and 5-
methylene-1,3-dioxane.

20 PROTECTION FOR THE CARBOXYL GROUP

Esters

Substituted Methyl Esters

25

Examples of substituted methyl esters include 9-fluorenyimethyl,

methoxymethyl, methyithiomethyl, methoxyethoxymethyi, 2-
(timethyisiiyl)ethoxymethyl, benzyloxymethyl, phenacyl, p-bromophenacyl, o-
methyiphenacyl, and p-methoxyphenacyl. Exampies of esters also include

30 straight chain or branched alkyl esters such as tert-butyl, ethyl, prop);I, isopropyl,
and butyl.



C. Synthetic Methods The Invention provides nethods of
meki ng the discl osed conpounds according to
traditional organic synthetic nethods as well as
matri x or conbinatorial synthetic nethods. Schenes
through 10 descri be suggested s synthetic routes.
Usi ng these Schenes, the guidelines below and the
exanples, a person of skill In the art nay devel op
anal ogous or simlar nethods'or a given conpound
that are within the invention. One skilled in the art
w Il recognize that synthesis of the conpounds of the
present |Invention may be effected by purchasing an

i nSehstitutidBenzykEterst ected to I nternedi ate conpounds

descri |n.
skill e%‘% Qm'p %?‘%H%Btukﬁ%e éh%ﬁg'% i‘?&elli%gtﬂ?% {Fﬁa‘t@}; durl ng
an#phﬁny{mﬂihxlr%@@lb@@etm&ﬂ 4.gtrémethyibera. poramebengyiperunds
&&% r
5 desira ?g'n‘tp?rb gﬁ%}??’t @%ﬁ%ﬂ%n .‘grebcgrgg@? |X§/e @bﬂgﬂgéﬂ"#
anpicdyl anf@-MrPaavlil es concerned. This may be achi eved
by means of conventional protecting groups, 15 such as
those described In "Protective Goups in Oganic
SyRdvhEstess John Wley & Sons, 1991. These protecting

groups F_%bhpRe@, o? &@Eﬁ&sﬁdtﬁie%ﬁéftﬁﬂ’s@ﬂ&ne‘iﬁﬁ&@ usi ng
nmet hods. known fromth es the descri bed

msyhmmg@wtny&megprpmme@ws%msw@mmw! @8d @t hr ough
57bu@mﬂggMn?§ anal ogous to the target conmpounds of
these exanples 20 can be, and in many cases, have
been, made according to simlar routes. The discl osed
conmpounds are useful in basic research and as
pharmaceuti cal agents as described in the next
section. -21- General Quidance A preferred synthesis
of Forrmula 14, when Xis S (and R31s H) is
denonstrated in Schenes 1-5. Abbreviations or acronymns
used herein Include: 5 AcOH (gl acial acetic acid); DCC
(1, 3-di cycl ohexyl carbodi i m de);



DCE (1, 2-dichloroethane); D C

(2-di met hyl am noi sopropyl chloride hydrochloride);

DI EA (dil sopropyl et hyl am ne); DMF (di nethyl formani de);
EDC (1-(3-dinethylam nopropyl)-3-ethylcarbodiimde);
Et OAc (ethyl acetate);. mCPBA (3-chl oroperoxybenzoic
acid); NM (1-nethylimdazoie); TEA (triethylamne);

TFA 10 (trifluoroacetic acid

THE (tetrahydrofuran);

TMEDA (N, N, N, -tetranet‘?%‘% et hyl enedi am ne) .
Schene 1 NHp HCl Ca H3CO H3CO 15 2 In accordance

W' bh s?ﬁlh%

%‘hoﬁ?e tetralins can be nade by conversion

und to conmpound 2. For exanple, a

mst hoxyThE-hﬂ\@.ﬂﬁ@n piouides; methods ofgmaking mgﬂgscl:@suéwwwds
¢ aaﬁdimq}é%ﬂno%ﬂd? ghid @ﬁ\ﬂr‘%ﬁé m%&h%BsrﬁéewéﬁTHPmaHm gicetate

ni a droxXyl "am ne correspondi ng

| neerabipatarigy @wféeﬁfc@afhoaiq HSaemes p Hirough th descdbrisyaggsted
529 ‘éi]ﬂthetﬁﬁ&he@suﬁﬁé’ e BER s tHodRidefRAiI4Bw, and thde examgles

cyanobor ohydri de,  or sodi um tr | acet oxybor ohydr i

t he peespiof pilindhe Ak maydevelep analngous oz:%lm&armteedq for a given

USichgp mdltﬁglmgﬁmmeqmmml n a polar protic solvent,
such as. nmethanol . ethanol or ethyl acet ate, to obtain

a r acerfPre siieddn the at wib recpgnizasihat sypthesls of the compounds of the
hy ‘afé%ﬁm lﬂfdnﬂ&'l ﬁﬁk’ be md&fbyeﬁﬁbﬁéélrg%m}nhmg of roﬂé&%d

the art. -22- Schene

de!rteme H%"Pm”"d%d%"ﬁb@ ingny etiBe achemesidisdpseg Héfr‘?ﬁ‘ Lne
t h@kiildria MaSart A1l fldhed FRBIAILS!IthaY ARG \6AY &f B processes for

15

20

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



of a conpound 3 to a conpound 5. For exanple, when a
nmet hoxy i ndanone, such as 5-nethoxy-1-indanone, is
treated with an acyl ating agent, such as butyl
nitrite or isoanyl nitrite in the presence of a
catal ytic anount of acid, such as hydrochloric acid
or hydrobromc acid in a polar solvent, such as

met hanol or 1o ether, a keto-oxine 4 |Is obtained.
Reduction of a conpound 4 cafi'be achieved by using
the appropriate reducing agent(s), such as lithium

al F;g}‘%gpc&xgﬁdede or hydrogen and a catal yst, such as
pallT"adiumor platinum in an appropriate solvent,

such adh prefanied symthesis off Fasmule 14cwien Xi9rS (and Rads Hisol  at
and&ggﬁgﬁgédqﬁgcgg,ﬁgg)ﬁgature. The choice of salt
f [ S

ornmati on metho may be easi | y determned by 15 one
ski | | ecAtibrevigtiengipn acrgmyms2ed hgreindndiudee 3 o Hz H3C n

s penelR Ragialacklifad DoB (3 3idkybionedichloctifider” 5 | N

10

15

20

25

' 2DCR(1,29lighlaroethane); 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
(trifluoroacetic acid); THF (tetrahydrofuran),TMEDA (N, N, N’, N'-tetramethyl-
ethylenediamine).

Scheme 1

NHz
HaCO

HsCO™F
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 8-
methoxy-2-tetralone, can be treated with a reagent such as ammonium acetate
or ammonia, or hydroxyl amine. The corresponding imine can be reduced with an
appropriate reducing agent, such as sodium borohydride, sodium
cyanoborohydride, or sodium triacetoxyborohydride and the resulting oxime can
be reduced catalytically using palladium or platinum in a polar protic solvent,
such as methanol, ethanol or ethyl acetate, to obtain a racemic compound 2.
Preparation of the hydrochloride salt may be easily accomplished by one skilled
in the art.



O 12 5 In accordance with Schenme 3, a conpound 2 or 5
can be converted to a conpound 12. For exanple, when
a racem c am ne hydrochloride is treated with a base,
such as sodi um hydride or lithiumhydride in a polar
aprotic solvent, such as DMF or THE and consequently
reacted with an anhydride, such as phthailc anhydride
at elevated tenperatures, a cyclic inmde 6 can be
furni shed. C eavage io of ne22Ryl aryl ethers of
Fornula 6 to a conmpound of the Formula 7 can be
§§ggﬁ;shed using a Lewis acid such as boron
boron trichloride, alum numchloride or

trlnethyIS|IyIiodide i n nonpol ar, aprotic solvents
such as toluene, dichloronethane, or dichioroethane
with or wthout cooling. ylation of phengls of

For nmulg to_a conpound” mula 8 ca pég}:hﬁﬁwed
usﬁﬁﬁ‘a\ t hi ocar banBy? S or?ges such gg Hai

di met hy} am not hi ocar banoyl chlorlde or 5

di et hyi t hi ocar banoyl chl oride and a non-reactive,
tertiary anine such as -24- triethyl am ne,

1, 8-di azabi c 1,4-
S a7 ab I GERBEBES wh PERtrn 2 e i o8 e riharer by canyefon
asofcd aimpmndaltmanempdilma 5. Fur eXadhpley \M’fenor methbkyintdanone,

it e DR TR, B i e AR D ag bu

benititeor ié&hnyl:nmﬂe Boifie Qresbnas dflae:atamhatamneofrwldt suh as

m el ok bSR3t Boeht Ll iyp gty 6

10 exeihpﬁ a kelél-mdme Ciccohtaingéd. Retuptign dflal comploerd 4 van bSAghieved
ol B 5pBiliR e B a5 5) Y B Myt ycrice o
of hvmgaml and@ dajalystrsuches nglamwr@l@iuumabla@ appropriate
nugﬂ bR as SEKTR aBR-dIHGHARId] fmpda @lhm §Pér§15;§’;ﬁoﬂfatd 0
met y amne in propriate polar s vent suc
et tempsratee. ﬂmmf@iceaf éaléioauatlonémﬁsmdétmme@ easdlyidetesniped by
150f oﬁz@g 3n e 40 conpounds of FRornmula 11 can be
achi eved using an appropriate reagent, such as
pot assi um hydroxi de in an al chohollc sol vent, such as
et hanol or nethanol, or lithium alum num hydride in

20

25
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RSRBR7PAC(O)Cl RS Rl ~ RI, R2 N O 14

THF or ether, followed by al kylation using an
appropriately substituted al kyl 15 halide, such as
tert-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 conpounds
of Forrmula 12 using a carbogxllc acid or an acid
chloride and an appropriat € feduci ng agent such as
bor ane- THF or borane-di net hyl sul fide, using 20 aprotic
s@cuemEs such as THF, dichioronethane, or hexanes.
Al'ternatively, substitution can be acconplished using
an al dehyde and a reduci ng agent, such as sodium
cyanobor ohydride or sodiumtriacetoxyborohydride, in
appropriate apr sol vent s, such as THF,

di chi or gnet hane i chl or et h 25 30 - {chenme
4 Ra HR6 H-Ra~RALTT N
O WPhNCO R20 ~' or o 13 5 15 n 4

L0 —— L0 —

0 R Ry Rz
S e oK
N 8 n 20 n
! 10 ° 1"

12

In accordance with Scheme 3, a compound 2 or 5 can be converted to a
compound 12. For example, when a racemic amine hydrochloride is treated with
a base, such as sodium hydride or lithium hydride in a polar aprotic solvent, such
as DMF or THF and consequently reacted with an anhydride, such as phthalic
anhydride at elevated temperatures, a cyclic imide 6 can be furnished. Cleavage
of methyl aryl ethers of 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 trimethyisilyliodide in nonpolar, aprotic solvents such as
toluene, dichloromethane, or dichloroethane with or without cooling. Acylation of
phenols of Formula 7 to a compound of Formula 8 can be achieved using
thiocarbamoy! chiorides, such as dimethylaminothiocarbamoyl chloride or
diethyithiocarbamoy! chloride and a non-reactive, tertiary amine, such as
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In accordance to Schene 4, conpounds of Formula 13 can
be prepared 5 from conpounds of Fornula 12 by
acylating a secondary amine with an aryl acetic acid,
usi ng thionyl chloride or oxalyl chloride neat or in
tol uene or dichioronmethane with or without catal ytic
DMF. Alternatively, the coupling can be achieved
usi ng standard peptide conditions, such as EDC, DCC

or DICin dichloronethane.-2%en Y = NH or 0, an aryl

I socyanate or aryl chioroformate, io respectively, in

3i%%$%golarﬂgﬁggt wyﬂ@%éﬁﬁ@“@gﬁgg@aagg%Fto provi de
C OfagabivyBlofi2 Zctanedn 33 aprbficsohient sith @k dichepensiRahd, DMF,
e o e s St G oA S AORD Shrp Sgratoed”
ScinerRally tdeorounBEEERIMaQCR tbriperatufdsbetwedR11882Cltb 360 °C,
N Ptiagpoties afpeibon G DoIg s e sUY S DOAE 08 B
berrmﬁs af BiphdriyPand sipimynsierebld b?ObefU*a?mdé AlkadShendaédi ng
t hgo p., MWa%kgenw]l%saA?) ﬂﬂ-&lnm%%w%ﬂlllhg dlp%en ether%?dggafllr? rd
Compounds of Formula 10 can be prepared from compounds of Formula 9 by.
treating with a suitable nucleophile, such as hydrazine, disodium sulfide or
methylamine in appropriate polar solvent such as ethanol or THF at elevated
temperatures. Conversion of Formuia 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 sthyl 2-
bromobutyrate and a reducing agent, such as lithium borohydride or sodium
borohydride. Compounds of Formula 11 can be substituted to provide
compounds of Formmula 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. Altematively,
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
the art to provide conmpounds of Fornula 16. io Schene
6 {{] ---~ X i \ NCHO BrCRIR2ZCO2R20 Rt R2 I HCHS N ~N
s RRo O XSi 101 17 0 18 is A conpound of Fornula 18
can be prepared froma conpound of Forrmula 10 as
denonstrated in Schene 6. For exanple, conmpound of
Formul a 10 can be treated wiagsh ethyl formate or

amoni um formate either neat or in the presence of a
sujtabl e sol vent, such as dichl oronet hane or

di eediedkt hane with or without heati ng to provide a

conpound of Fornula 17. Conpounds of Formula 17

can
-27- be converted to conpounds of Fornula 18 by %fng
an appropriate reagentﬂﬁﬁi;&g“ as lithiumalunn R
hydri ﬂe L ujrabl [ ~ such as 'Im her

fol] > Myl ation using an apgisdt

sub$tifuted alkyl hal i ¥¥™%ch as™ aft “but yl "%(TR‘

br onpi sobutzyrate, et hyLsRs[;i’[;hg(&gacet ate, or etthyl
2-bronobutyrate and a reducing 5 agent, such as

l'i thi um borohydride or sodi um borohydride. Schenme 7 0
RACOCI NH ~R+ Hz NH O~-HCI n HOB N R4CO2H 218 19
20 BrCRIR2ZCO2R20 OR k% 1 R20 O O 21

Y
Ry R2 N
HO\">(X " \—R4

o
14

In accordance to Scheme 4, compounds of Formula 13 can be prepared
from compounds of Formula 12 by acylating a secondary amine with an aryl
acetic acid, using thionyl chloride or oxalyl chloride neat or in toluene or
dichloromethane with or without catalytic DMF. Alternatively, the coupling can be
achléved using standard peptide conditions, such as EDC, DCC, or DIC in
dichloromethane. When Y = NH or O, an aryl Isocyanate or aryl chioroformate,
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.



10 A preferred synthesis of Formula 21, when X is O
(and R3is H is denonstrated in Schenme 7. For
exanpl e, when conpounds of Forrmula 2 or 5 are
acylated with a carboxylic acid or an acid chloride as
descri bed previously, conpounds of Formula 19 are
prepared. C eavage of nethyl aryl ethers of 15 Fornul a
19 to a conmpound of the Fornula 20 can be acconpli shed
using a Lewi s acid such as2Boron tribronm de, boron
trichioride, alum numchloride or
réﬁeth%isilyliodide i n nonpol ar, aprotic solvents

t ol uene, dichl oromet hane, or dichl oroet hane
with or without cooling. Conmpounds of Forrmula 20 can
be converted to conpounds of Fornula 21 by treating
with an 20 appropriate base, such as potassi umrs
carbonat e, cesium carbonate or potassium hydrqiggé
and an appropri ately =RR8t¢out ed aIkyI hal i d h as
t ent - BUIRY k,0MDi Sobufyrate, eth Q e%tate or
et Iyl 201 utyrate ANCD U|tabh »n Such as
DVF o nethanol . -28- Schene 8 | \ O®R3+ RA3); w
f3j~~R4 J~NH N O t'In 110 S n 22 23 24 5 Conpounds
of Formula 24 can be prepared from conpounds of
Fornmula 22 as denonstrated,i B, Schene B. For exanpl e,
conpound of Fornula 22 can Jreated with an
appropriate base, such asgb I 1'i t hi um or sec-butyl
lithiumin . an agprppstatésol vent, such as ether or
THF, with or wHé and cooling, and the
appropriate el ecbrophil e, such as alkyl halides,
al dehydes, or to disulfides to provide conpounds of
Formul a 23. Conpounds of Fornmula 23 can be converted
to conpounds of Formula 24 in a nmanner anal ogous to

sthat  gdesgisé b%donn&ca%ﬁn@a 19 Bart B prleharda forTBimgnas of

compound 8 to conpound
Formula 11 by acylating the pnmary 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.

10 Scheme 6

o _ j\ m‘qc“o BrCR1R2CORz0 Ry Rz/©:>——NHCH3
~N Lsm Hz \N S —— RZOIO\IR(S
0 18

N
| 10 ' 17

15 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 elther 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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Schene 9 15 CO2HCO2CH3 CHgCH2 O 28 27 28 H ~I NHz
sly JNyoo R4 ~~ s 29 30 HH i NOSR Rp |l \ NRa HS
C Rz0 Os 032 31 -29- An alternative synthesis
toward conpounds of Formula 32 Is outlined In Schene
9. For exanpl e, when 4-nethylthiophenyl acetic acid,
Formula 26, is treated with oxalyl chloride or

thionyl chloride in the presence of nethanol, a
conmpound of Formula 27 is affferded. Treatnent of
conmpounds of Fornula 27 5 with a Lewis acid, such as
alum num chl oride, In_a chlorinated sol vent such as

c Hhegrosytad ta cormpeyids obEerAla:18 byusingean,arpsentiate reagent, such

al Asqmﬁum %Hfh'iln@ﬁ hﬁarlaneluea euntabmaw.aﬂte§uér%§ﬁhpeﬁahaffouowed
ocedure outlined i n Schene

F
R %@qﬁav |“ﬁ'§9 g %PUPH'EFP tely supstituited alkyh haljsiey g aedﬂrﬁeuwh%
ofbr&ﬂalawmyrafé 68 Hasmodretasd, ot b'th?ldz bromRb@iyt e artPARRAIBHS

C 98 AU R O SR SH4R St R Bor N or o aci d

chloride with a tertiary am ne, such as

dl i sopropyl ethylamine or triethylamne in a suitable
saddreme,7 such as di chi oronet hane or dichi oroethane. A
conpound of Forrmula 30 can converted to a conpound of
Formula 31 using with an oxidizing agent, such as
NCPBA or

X R4C°C‘ X o»‘&
Hz ! NH
HyGO , HCl T o oo Ho" )

R4COH
2!8 20

Q
BrCRyR,COzRz0 Ry Re m_&-&
0 21

A preferred synthesis of Formula 21, when Xis O (and Rgis H) is
demonstrated in Scheme 7. For example, when compounds of Formula 2 or §
are acylated with a carboxylic acid or an acid chioride as described previously,
compounds of Formula 19 are prepared. Cleavage of methyl aryl ethers of
Formuia 19 to a compound of the Formula 20 can be accomplished using a
Lewis acid such as boron tribromide, boron trichloride, aluminum chloride or
trimethyisilyliodide 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 potasslum carbonate, cesium carbonate or potassium
hydroxide and an appropriately substituted alkyl halide, such as teri-butyl 2-
bromoisobutyrate, ethyl bromoacetate, or ethyl 2-bromobutyrate in a suitable

solvent, such as DMF or methanol.



hydr ogen peroxide in a suitable solvent, such as

nmet hyl ene chloride, followed by 15 subsequent

treatment of conpounds of Forrmula 30 with

trifluoroacetic anhydride wth or without a solvent,

such as chloroform followed by treatment with a

tertiary amne, such as triethylam ne or

di i sopropyl ethylamne in a suitable solvent, such as

nmet hanol affords conpounds -@-Fornul a 31.

Al ternatively, deprotection of the thio ether in

c&gﬁounds of Formula 30 can be achi eved using a base,
o880 tert-butyl sodium sul fide, sodium sodium

methyl thiol in a suitable solvent, such as DM,

N- et hyi - 2- pyrrol | done or ammoni a to provi de compounds

of Formula ,31. Using chen1str¥ anal ogous to that

descyi W—SCheme h Y-ransf or mat i Rq
coqﬁ% MfO'CUWpUUQ?E ounds—oﬁ NH
canl be readily conver to Conpounds of Fbrnula 2.

25 -30- Scheme 10 ¢ 0 i N Sa8\H (Me5h -IN YO O HOzn n
22 3334 O01 R~Sn Sn 19a O 32e In accordance to
Schene 10, conpounds of Fornula 22 can be readily 5
converted to conmpounds of Fornula 32a, where R3 =

5 OCH3. Gompesdspif & ormuiad 2 oambrsprepared framl canpRudaofiformula

t r?%sse&e%ngnaéa lria'@&feﬂ‘fyé Aidt eRéifle, & uﬁ'&o@grmula 22 can
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an S
ai S SRR <, s APERERE THF P S irodPTMEDR re
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1o di &%l%%b%@gb*&bﬁ%ﬁéﬁm%%&ﬂdm COSTRSBRES oPEorfrid 24 @an

ach
be converted to compounds of Formula 24 in a manner analogous to that

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

Scheme 9
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usi ng potassium or sodi um hydroxide in an appropriate
sol vent, such as water, nethanol, or ethanol wth or
wi t hout heating, to afford conmpounds of Fornula 34.
Compounds of Fornula 34 can be nmethylated to provide
conmpounds of Fornula 19a by using nethyl iodide,

di net hyl sul fate, or diazonethane in an appropriate 15
sol vent, such as DMF, methanol, or dichioronethane,
with or without base, such -28s cesi um carbonate or

pot assi um car bonate. Using chem stry anal ogous to that
described,.in Sche 9 for the transformat] of
compouBateatE e lpwags compaYBtR o BPUEgIAS putined in
Cosgheeds Ror ekampiel vwhed2emethpitisphery Gcétic acky, Fofmdla 26ds

I Efegt%w%ﬁgou ”E/iprgéqq';%rr mfcl)n%ll gh?gride%r? th_egp%éselr:\\)géJ E)fe m%thgng, a HO
2- dotnpoindEbiSormala(27-i$ affdriet rreatineakofRbMpylndsaif Fotmdia 67 7

, 8- hydr, hal - 2- . .
s 3 il L $E8.5RBR oS Aluan ghipides o aeniosaing palyert ych as
( Eetiarpfosn &) dictifroéthane, in the presence of an alkene, such as ethyiene,
oA W S 2 SR LRI A B
6- tive tewrakns éf-Ftoehm nlanlo can b%ﬁre(ba@u. 5(_50rﬁp0‘llmdit§ pf Faf'rrggma/m be
Ve 400 - s addegd_am m.acetate g
or el e pVp bR B AR W RRCE Pl Seff st
10 RTcoupling doaditiersscdiitimed psevidushy oadul @add sbidridewitis a tertiary amine,
[ A ) { '
DU Uil orinf ok} o B350 L
s oflicidoromethane edidichioreetherel Us eompoundsfi Fermutin 80 cars tahyerted to

di | U‘%’ﬁ%’n"% EPE g%%ﬁg%d WHRCEAARS Godrit, SR 3E MABEA or

reac
hydrogen peroxide in a suitable solvent, such as methylene chloride, followed by

15  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 basse, such as

20 tert-butyl sodium sulfide, sodium, sodium methyi 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.
25



phase is separated and the organi c phase washed with
H2O, brine, dried over Na2SO4, filtered, and the

sol vent renoved under reduced pressure to afford a 20
crude residue which was purified by flash

chromat ography (SiQ2) eluting with CH2C2 / MeOH :
NHAOH (10% to provide 5.0 g (50% of

6- met hoxy-1, 2, 3, 4- tetrahydro-napht hal en-2-yl am ne as
a dark oil. To a solution off0titled conpound in ether
(100 m.) cooled to O Cis bubbled HC (g) until the

S i is saturated. The suspension is stirred for
(rgcﬁémgqponal 30 min at RT and the solvent 2s

evgpor ated ynder reduced presgure. The remaini ng solid
|s»tmp¢ t xR 432 et i +ered, washesb &t her
and dr Nder—Teduce Ye t oprovi de Npf ———
6- met hoxy-f 2,3, 4- tetra%ydronapht hal en- 2- yl%lm ne"
hydrochlzoride as a white sslid. LCIMS: Cl1IHISNY: miz
178 (M+1) 30 B.

2- (6 Met hoxy 1. 2.3, 4-tetrahydronapht hal en- 2-yl

Yisdin oIe>13d|one -32- hrre Toastlrred
suspe f 69%—Na-H in DMF (400
m -)%i'S ‘ddded

6- met hoxy 1, 2, 3, 4-tet rahyc?r onaph‘t"hal en-2-yl am ne (30
g; 0.140 nol), portlonwise at 0 C. The reaction

M Xt ur @ deSord@hnsaHe ScheRd 1@%myahhdsr&¢oﬁﬁma 20 caf %fréafanel
I h. Phthallc anhydride is ad

5 j fonverted dp eorppoURdS RfrF°"H}5'§?n3%hY"8?T°che' 9@%{m ] er?xm“ﬁleu re
| offoblifdbf Ferm@as 22dah bé 88abd Withan Eﬂirb?ﬁﬂ& b8k, Jsﬁcrhasaﬁu {

120 . C. The re i'tlon was allowed to coo lute
vvi"ff}‘f_’m 92%9‘%\?14&5} thiym, i anARpERPEAte) solvepte SuGly atsrP“HrG&E Fywih
CQﬁ’Witﬂ@ﬂ TMEBWbﬁd edﬂhﬁ%adz& ﬂw? rcﬁﬁ&fé&ﬁbdlﬁo%hsmtﬁdlmethyl
and t spl ven e
eyt i) Hubes Rvia Al es e Sta a2 TReMoval of
10 t rthé uuhmtlﬂjdanvm thiddafidmatte frére cereipoumdd ofiForathid 38 Ismdmbved
vacuo a.fford 6.7% 6- metho -1. 2.3
! AR RS prse SR m e A o herfpiris S sistn s ator,
ofn‘netimlmdl @r etiandl. mmmﬁo@tmeum aﬂBEOCdc&)potﬁdg oBBormhutaG34.
( % % I/ % - 6. ?lﬂn
b oribas b Folinlya'sh celloe iy e B prfndcdionubldh gt pormuia
3. B2a-1y.wBihg(methyl iodide, dimethylsulfate, or diazomethane in an appropriate
15 solvent, such as DMF, methanol, or dichloromethane, with or without base, such
as cesium carbonate or potassium carbonate. Using chemistry analogous to that
described in Scheme 9 for the transformation of compounds of Formula 30 to
Compounds of Formula 32, Compounds of Formula 32a can be readily
synthesized from Compounds of Formula 19a.
20



H, 2.95-2.98 (m 2H), 2.81-2.88 (m 1H), 2.65-2.76

(m 1H), 1.97-2.01 (m 1H) 15 L Ms: G 9HL7NG3: nif z

308 (M+l) C.

2- (6- Hydroxy-1. 2, 3. 4-tetrahydronapht hal en-2-yl )i soi ndo

l e-1,3.dione. Scheme 3. To

2- (6-net hoxy-1, 2, 3, 4-tetrahydronapht hal en- 2-yl )i soi ndo

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

CH2Cl 2 (500 m.), cooled to 36 60 C, is added a 1.0 M

solution of boron tribromde-CH2Cl 2 (471 nlL), dropw se

to maintain reaction tenperature between -50 to -60 C.

Upon conpl etion of the addition,  the reaction mxture

is allowed to warmto RT and stirred for an

Aﬁq)nal 4 h. The reaction is cooled to 0 C,

guenched wth saturated NaHCO3 (400 m-) and stirred

for @n addltlonal 0.5 h at RT. The precipitate is

fi I 8 echor oughly with H2O, suspended in

et he dried under vacuo to afford 25.4

g (92% of

) %ﬁ@yﬂ%%i%@-% %m%ﬁeﬁé&%éﬂ*ﬁ@‘%%?zké%hﬁgr_onaww

mlfmw-zmmu@pwnlswdn (bs, 1H), 7.82-7.89 (m 4
H), 6.52-6.56 (m 2H), 4.29-4.37

C°'§pcﬁ15%d1%8(§% E'e]q . 3.25-3.34 (m 30 1H),
102;3284(m 3H) %37247I(m 1H) %}94198(m 1

Di et h C y . -0~
i Oﬁl[chérf(?é "?3?3 P‘%@(‘,@T‘ %f 6 methg>r<)6 2 Itestréﬁlone (10. O g, , 7 g?néol)7

8- digsoived iy MeEH{ApM tth hisadded wmoe@meqcetaweé@o mMe)) and
2- m@réae%@ws dtiredFor'30 rainr é&fmdrm@ Péé’«!:ﬁbr?l% tﬁ’ed’é&de&%ﬂi’dﬁi

le- 1, 3-dione moi ) di ssol ved

15 anWﬂ?’?ﬁﬁ%hYBM‘e {12@@ P48 rpgl) g%t@g rqaction was reﬂuxed for1-2 h. The
1 reabliohs 8 bddiet: kel sbivénleRplédéndef fodbedl préss"a#’e TR Yesidue

iAo ohoen T BT Gl et Hshectan, o o
f Ophase s seplited &Ricthé OfYyanis phasy wakhed @ithiHz©; baries driédlovey
N T L
20 Waesrudetesidise edhidhywds! pusifiedhy ftash chgmafdyyaphi(SiD),) elltirtg wi(;)jl
o e P bR Lo lte 48808 Aot 24
tetrahydro-naphthalen-2-ylamine as a dark oil. To a solution of titted compound
in ether (100 mL.) cooled to 0 °C is bubbled HC (g) until the solution is saturated.
The suspension is stirred for an additional 30 min at RT and the solvent
25  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 hydrochioride as a white
solid.
LC/MS: C11HysNO: m/z 178 (M+1)
30

B. 2-(6-Methoxy-1,2 3 4-tetrahydronaphthalen-2-yl)isoindole-1.3-dione.



di hydr oi soi ndol - 2-yl)-5,6, 7, 8-tetrahydronapht hal en-2-y
] ester as a white solid. iH NWR (300 MHz, CDCI 3): 8
7.83-7.86 (m 2 H, 7.70-7.73 (m 2 H, 7.07- 7.10 (d,
1 H, 6.83-6.86 (m 2H), 4.54-4.65 (m1 H), 3.60-3.69
(m 1 H, 3.46 (s, 3H, 3.34 (s, 3H), 2.88-3.09 (m
3H), 2.64-2.78 (m | H, 1.97-2.01 (m 1 H) 15 LCJ Ms:
C21 H2ON203S: niz 381 (I\/H) E Di net hyl t hl ocar bami ¢
acid

S-16- (1. 3-di oxo- 1. 3- dlhydr0|30|ndol 2-)l1)-5,6.7, 8-

Ol N il

rnL roun

c e (@@rmL).z@a@ded &mpthogysit.2 %@H@@tdwapbﬂ@@o Zylaming (30
Hbl) F&ﬁéfﬂﬂs‘é’atﬂb 72t b réabﬁcgﬁﬁmféﬁs%\éar@%g%gRT and
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rapi {ream e crude

r dolianed byd 8mm.1eo €e. Bﬁhefre%@lhn weh ﬂﬂmfﬂddg capity RTsHibted with
el Iil'zps%% é%tr?f:\e& s&ﬁe’ﬁﬁ rﬁﬁ%s RlitGO8E. aﬁ'ﬁeetl%nﬂtﬁbdoéraé(dlg Extracls He

di met hyi t hi ocar bam ¢

s yashed with matﬁmeedwdwalf 2286k AN thesglygnt removed under

5, Bduoed ﬁ&%ﬁ@h Y %ﬂﬂi@%@hﬁ@m&n&b& witA MYOH S It@re\ﬁ'mlrkfdned
solid. "H NWR 7.86 (m' 2H),

10 ¢ ungiervagyo (qr?ffo(zdilﬁ‘l gA6%%) of2- @)a“%fh?xvzw 347.07-7.10 (d,
tbi)rahyﬁro’éaprﬂhéién Q?)ﬂsoi'ﬁ)jolea Bdiore dPar Bff-wiaité'},eudZ 89- 3 09

LC/ I\/B MMR—@@M Dr%i %%ﬁﬁl\ﬁﬁl(}“ 23‘14) l'f0-7 73|_Pm 2H), 6.96-
Di é‘gé g&r/n Hﬁg l6QFrad. ﬂ?gﬁ DH)CA 80-4.59 (m, 1H), 378 (s, 3H), 3.52-361 (m, 1

tet'rahvdr ona al en-

Sc'ﬁb RESS: 936("32%@@1"? B8kM, Bu?-Beed Sm: AHR 1r%7}'? A% (m J1H)

15 condens oMl HARORIE 308 (ME{yrrer, is charged with
Et OH (115 ) and d| met hyi t hi-ocar bam C aci d S
S 6 :

78tetr

.......

Hydr az lSﬁﬁetﬁ@36T612r(62nétﬂoWDﬂ 2 3 w,aetaawmnawmﬂavmmynmmnam-
ot 18 iong (PS5 i) RREvPElnahiiror oo o0 ol Geples fa-
20t h6o U liswadded @st.0 mdtﬁoﬁ of baton Bibfontidte CEleCla (¥ Ivmislhddpwise
t ht%rrr?alfrgtgfn%acﬁon temperature between -50 to -60 °C. Upon completion of the
addition, the reaction mixture is allowed to warm to RT and stirred for an
additional 4 h. The reaction is cooled to 0 °C, quenched with saturated NaHCO;
(400 mL) and stirred for an additional 0.5 h at RT. The precipitate is filtered,

25 washed thoroughly with H20, suspended in ether, filtered and dried under vacuo
to afford 25.4 g (92%) of 2~(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yl)isoindole-1,3-dione as an off-white solid.

"H NMR (300 MHz, DMSO-dg): 5 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,
30 1H), 2.73-2.84 (m, 3H), 2.37-2.47 (m, 1H), 1.94-1.98 (m, 1H)
LC/MS: CigH1sNO3: m/z 294 (M+1)



with ether. The ether washes are conbi ned, evaporated
under reduced pressure io and the crude residue was
further triturated with ether, filtered and the ether
evapor at ed under reduced pressure to afford 6.1 g
(100% of dinethylthiocarbamc acid

S-[6-am no-5, 6, 7, 8-tetrahydronapht hal en-2-yl) ester as
a yellowoil. LOMs: CL3HI9N2CS: mz 251 (M+l) 15 G
2- (6- Ami no-5. 6. 7. 8-t et r ahvdrdnapht hai en- 2-) dsui f anyl ) -
2-met hyl proolonic acid tert- butyl ester. Schenme 3. To
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ci d terlt NMR Oéﬁﬂbﬁ%s)eﬁ?sﬁ&lbﬁé\ﬁm dH),.7.76E7 B (m, 2 H), 7.07-
ﬁmi%?méeErﬁ%“%%ﬁﬁiwvﬂ%a6@3 g m, 1H), 3 3;46<
an%w))S%fmﬁHwZ 883.88(mn3H), 8.64-2.784m; ﬂd t1)ﬂ7'%§1 &m, 1H

SChe”ELé/MéFQ: HagN03S: m/z 381 (M+1)
. 2- (6-am no-5, zé 29 8-Yetra yd(ronapht hal en- 2-yl sul fanyl ) -

2- nethylproplonlc acid tert-butyl ester (4.7 g; 14.6

rmE' Diméth fbbyr%dmidhcﬂ'@ A 4-dibxo-$,38hydrdighiraidl 24 Bl EAs-
(3 and the reaction mxture I's cool ed
t otegahydronaght alen-2—y]| ester

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

20 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-y1)-5,6,7 8-tetrahydronaphthalen-2-yi}
ester (5.32 g; 13.9 mmol) in 1-portion. The melt is stirred for 7-8 min. at 330 °C,
then rapidly cooled to RT with a N2 stream. The crude residue Is purified by flash
chromatography (SiO2) eluting with a hexanes-EtOAc gradient to provide 3.1 g

25  (58%) of dimethyithiocarbamic acid S-[6-(1,3-dloxo-1,3-dihydroisoindol-2-yl})-
5,6,7,8-tetrahydronaphthalen-2-yl] ester as a white solid.

'H NMR (300 MHz, CDCls): & 7.82-7.86 (m, 2H), 7.72-7.75 (m, 2 H), 7.23-
7.26 (m, 2H), 7.07-7.10 (d, 1H), 4.52-4.83 (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)
30 LC/MS: C21H20N205S: m/z 381 (M+1)



C. Acetyl chloride (1.25 niL; 17.5 mmol) is added
dropwise at a rate to naintain the tenperature
between 0-5 C. The reaction was allowed to warmto RT
and stirred for 16 h. The reaction was diluted with
CH2Cl 2, washed with H2O, dried over Na2SO4 and
evapor at ed under reduced pressure. The crude oil was
io purified by flash chromatography (Si Q2) el uting
with a hexanes-Et OAc gradieft-to afford 1.7 g (32%
of 2-(6-acetylam no-5,6,7, 8- tetrahydronapht hal en- 2-

V'F.Slﬂiﬁmé‘tﬂlhh 2HIE iR 56 39 5%et Ak '._'. R 29
Z_Ei;&r_699701(d | H), 5.46- 548.(m 1 H,
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m-) is ad a solution of 1. bor ane- THF

1o draeﬁ)mesvéu%ﬁ reﬁé\#ue méfu«'@abkrlt%ﬂewagh aihpo fikiered and ereﬂpqsr
1%vébo?éte&<T ndé‘raé&roah kss%@@&#&&iawghob%%f and the

so| vent was evap under reduced pressure 25 The

r é&v%ﬁwosﬂbaw&‘sa%ﬁﬂ%wmz%%? Edplehydiopaptipaipn-gyRjestes as

afafygn@l,vaug g (10099 of a mxture of

2- (6- eth | a 6 8-t et rahydronapht hal en-2-y|su|fa

nyl) - 2LC ?ﬁ"ﬂoﬂ%ﬂ% /ézéké’!fqpert butyl ester and it's
15 borane corrpl ex as an oil. LC/I\/IS C20H31NO2S*BH3: ni z .

|+ _ ér4 tr| fluororret hoxyphenyl)ure| dol -5.6, 7, 8-

t pht hal en- 2-yl sul fanyl ) - 2- net hél propi oni ¢

acid t§¢he"!ﬂﬂ yTo digediyyithlogasbarsie peihS- [ﬁ-arqr@o 6.8t ure of
'tétﬁa‘rﬁ& :BS’n §ay§ eé1eP (6.1 g; 244 mmol) dlssolved in MeOH (25 mL)

tetra i onic

rona I"en- 2-yl sul Z2-meth
20 58 BIqea SO of REBLEA B 7a2 LM HARLE A H . Theg, »
NTRlulionlisSsBRbY Gtketilix fol 8 fladd cdSledllo-RT. | %@9@9@. 4-

bromoisobutyrate (16.3 g; 73.2 mmol) is added to the solution and stirred for 16 h
at RT. NaBHj; (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 soivent

25  evaporated under reduced pressure, and the crude residue partitioned between
H,0 and CH2Cl,. The aqueous phase is extracted with CH2Cl2 and the
combined organic extracts were dried over NazSOs, filtered and evaporated
under reduced pressure to afford 4.7 g (60%) of 2-(6-amino-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl)-2-methylpropionic.acid tert-butyl ester as a

30 brown oil. LC/MS: C1g1H27NO2S: m/z 266 (M+1)



trifluoronmethoxyphenyl isocyanate (1.6 g; 7.8 mol)
and the reaction was stirred 5 at RT for 18 h. The
sol vent was renoved under reduced pressure and the
crude residue was purified by flash chromatography
(Si02) eluting wth a hexanes- EtOAc gradient to
provide 1.66 g (58% of 2-(6-[1-ethyl-3-(4-
tr|f|uoronEthoxyphenyI)urel g] 5 6,7, 8-tetrahydrona
pht hal en-2-yl sul fanyl }-2- ng hylproplonlc acid tert
butyl ester as a white foam 10 LC MS: C28H35F3N2O4S:
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Cfd?eqle&\p(eaaﬁuraibe)wdea oawlfte drhBréadtibh wsisa)lo\ieéuitot»b@nf@mt érfan

el fos 4 B i ekt was il il o 3y @St Ao, oo

by:véd NS5 05 fana mpbgate@ byder ddZed priesdurelgThé hrlnda oil was
10 235681 ?%iﬁyl':f[ar% |ch|g> e”thyt(Qioéf él&lrn% v'(l)lfh6a4f$ex%n£s4-é(t)@Ag gf;radient to
t raffotduio? gr(m%pdﬁadaeamty)auﬁm-ﬂ,ay SteliahydBoriaphthalenez-onapht
R R PRI RY $U I8l 25 2
7 06- 7' MMRI{306 MHz, CDO):(67.23-1.65 (m,32 H)}ﬁaem.oo i, 124#]) 5.48-
6148 (m, 199 bsd Doyl 398 s . P2 pE 7 G 280 G20
15 49w, ( N); 2)01-8041{re, TH)OCEB(s, GHD1HIG-1.8Xn\t tH)y1.48 (8, 16H)
LC/MS: CaoH29NO3S: m/z 308 (M+1)

i. 2-(6-Ethylamino-5,6.7.8-tetrahydronaphthalen-2-yisulfanyl}-2-methyipropionic
acid tert-butyl ester.
20 Scheme 3. To a solution of 2-(6-acetylamino-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl)}-2-methylpoprionic acid tert-butyl ester (1.7 g;

4.64 mmol) in THF {42 mL) is added a solution of 1.0 M borane-THF {42 mL),

dropwise at RT. The reaction was allowed to stir for 18 h at RT, carefully

quenched with MeOH and the solvent was evaporated under reduced pressure.
25  The residual oil was further azeotroped with MeOH (3x) to afford 1.9 g (100%) of

a mixture of 2-(8-ethylamino-5,6,7,8-tetrahydronaphthalen-2-ytsulfanyl)-2-

methylpropionic acid tert-butyl ester and it's borane complex as an oil.

LC/MS: CyH31NO,SBH3: m/z 308 ((M+BH3)+1)

30 J. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-5.6,7,8-
tetrahydronaphthaten-2-ylsulfanyl}-2-methylpropionic acid tert butyl ester.
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-37-

2-{2-[1-Ethyl -3-(4-trifluoronet hoxyphenyl)ureido]indan
-5-yisul fanyl }-2- net hyl propi oni ¢ aci d. Conpound 2.0
(Exanmpl e 2) 5 A 5-Met hoxvi ndan- 1. 2-di one- 2- oxi me.
Schene 2. To a solution of 5-nethoxyindan-I-one (75.8
g; 0.467 nol) .in MOH (1.4 L) at 45 C |Is added butyl
nitrite (81 nmL; 0.693 not) &HopMAse over 45 mn.
Concentrated HCl (45 ml-) IS then added to the hot
solution over 20 mn and the reaction was allowed to
stir adchémed. fvcsa&mtaddsfm(@amylaw«ir gelr8-The io

{ ebienoHEERE B0 iobu 2 ebterop o sad b ddstes oo

dborafe vordplex Via g,06.2 mn&fl)‘dbssdlvﬁﬁlrﬁclggdlﬁ(d%nloﬁs added 4-

B R ety 6 €573 Belipd oS ol

be RT fr98 h( She sdivent v&s?&néﬁed utider reduckd ;(ré&ureladt[) thé 2rude

: Cl10H9
b u4a Paion by JHe8 TRty I02) eliing it hevanesy
SEtmdfmgremdaprolnc@ 106&@&':8%)@*24@-[1( &hylB-@: 0.291 nol),

cRRaRrehotbrio kSt Gy siefy Setiniiaar sy finiie:

( hathy)prepichid aeld teetthattyl ester as amwhitaifoam. a Parr appar at us

under t 83 (i e neaction is purged
Wi th I@Mg Pf"%@h ’tq?r oﬂézh49§ (B‘I%e H@fﬁcel ite and washed
with AcOH The solvent is renpved under reduced

g. solvent is
and

a%‘dﬁ&“ 42§o F%'J(é»jf- {hﬂ1 Mﬁﬂ&&r&qeﬁ&@ﬂéw n_LeYdoi"gth gHCI 3

seéver a extracts ar washed

Wtqtrahm@amm-Z-usml@owm@etmsmmcﬁcmm iyl pster (1.66 g;
ega%mp %%solUéWﬁrCHz@fi%@ H\Lprseaaaea £FA ©1 mﬁgva\n%qhz Vea%uah

. ted t
oS ST (5 T0hedlyeTHAS PRAVEILRdpresiuces proesies 3
: an%@iesldi}m&bweebpwagecm&néiogabﬁy?@o%mngimk aoi | .

The oil is dissolved
hexanes-EtOAc gradlent to afford 0.643 g (43%) of 2-{6-[1-ethyl-3-(4-

trifluoromethoxyphenyijureido]-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyli}-2-

methylpropionic acid as a white solid.

'H NMR (300 MHz, CD3;0D): § 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), 1.41-1.486 (s, 6H),
1.21-1.29 (m, 3H)

LC/MS: Ca4H27F3N204S: m/z 497 (M+1)

Route 2
OCF;

HO&RCO::;—Q



30 ether (1 L), cooled to O C, and the solution is
saturated with HCl (g). The solvent was renoved under
reduced pressure and the solid triturated with ether,
filtered, -38- and washed with ether to provide 43.8 g
(30% of 5-nethoxyindan-2-ylam no hydrochloride as a
white solid. "H NWR (300 MHz, CD3OD): 8 7.08-7.11 (d,
1H), 6.77 (s, 1H), 6.69-6.7§ (d, 1H), 3.78-3.85 (m
1H), 3.77 (s, 3H), 3.08-3.18'Tm 2H), 2.57-2.68 (m
2H), 5 1.51 (s, 2H) LCO Ms: CloHONGS3: nmlz 192 (I\/H)

MaRo Eﬁﬁﬂa-m-@iﬂ&on&n@&no%ydh’én@ﬂné&ﬂﬁ&én-@lsalféhyﬂ-

)isoin dale-1.3-d ions TO a suspension
ofmedudpreRienic aclg: 0. 240 nol) in DMF (250 nl), cool ed

t(q;og;)1 pbund 2,02 ¢kl t hoxyi ndan- 2-yl am ne
ydrochl ori de (40. Ome 0.2 nol) and the suspension

stirred for 1 h at RT Pht hal i ¢ anhydride (30 g; 0.2

5 mpj )5-Méthe: an.a.oﬁ Ldxfife.and t he suspen5| on stirred
for an_addit]q wed by stirrin
e 1505em2 : 2,355 so%ﬁ*r?é‘%qfér“a{mthwnﬂén 90P 4580457 wobdn
Wé@ﬂ& ﬁ)%t% °(fh§add&tﬂél{|hty$ ?.nnf(m ri:jLS ovmhﬁéi) a\fob\busbia%r 45

e resul tan ate filtere

o CoRRORPEn By 0L i dhen g o hafeplyion Deer2ognin
( éa&ﬁhmez{e?éimhﬁlrasdrmb\{rﬁaw SHiFl 8452 CYbn) drisad diidakIet. é-2$r drrh@ne
as a white sqli se,is s

10 P Seseih wpaROLS OB, (o HeckieBAba e PRt soveeel dores gt
| oldMOH ainddirietubderMaédd tofaffbideasesly (6204 oﬂslrgdhé@mdan-

fford addi t .7 (339 f 2-(5 2
?Tét @%‘ﬁa’t 85'.‘?“"235{& ??'%%f‘ ol é-l,/%-gi gne ag a white

7oI [ d;H;ZMNN@)Q b2, ?ﬂg%Dﬁ??iﬂg)?(%ﬁ(nY :Dm.-%Qﬁ(g)sg ml)éﬁl(gﬁ,(s,

_68- 7. . 1H), 6.73-6.78 (m

2@?‘3'%?%§1é%§%7)ﬁ?5'l1ﬁ}, 3.79 (s, 3H), 3.48-3.65 (m

15 2H) . 3LOMS3 CldHeNOy: rAk)19RQUME: CLS8HISNCB: m z 294 (Mrl)
25 D. 2-(5-Hvdroxyi ndan-2-yl)isoi ndol e-1, 3-di one.

B. 5-Methoxyindan-2-ylamine hydrochloride.
Scheme 2. To 5-methoxyindan-1,2-dione-2-oxime (55.7 g; 0.291mol),

suspended in glacial acstic acid (0.99 L) is added concentrated H2SQO4 (67 mL)

20 followed by 10% Pd-C (27 g) and the reaction is mixed on a Parr apparatus
under H at 60 psi for 18 h. The reaction is purged with Na, filtered through a pad
of celite and washed with AcCOH. The solvent is removed under reduced
pressure to 1/5 volume and the remaining solvent is diluted with H20 (500 mL),
cooled to 0 °C, and neutralized to pH 10 with 50% aqueous NaOH. The aqueous

25 phase is extracted extensively with CHCI3 several times and the extracts are
combined, washed with H;0, 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 (SiO2) 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

30  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, flitered,
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Schenme 3. To

2- (5- net hoxyi ndan- 2-yl )i sol ndol e-1, 3-dione (19.7 g; 67
nmol ) di ssol ved in anhydrous CH2Cl 2 (350 m -) and
cooled to -60 C, is added a 1.0 M solution of boron
trlbrom de-CH2CI 2 (340 nL), dropwise at a rate to 30
mai ntain the internal tenperature between -50 and -60
C. The reaction mxture is_allowed to warmto RT and
stirred for an additi onal 3@' The reaction is cool ed
-39- to 0 C, quenched with saturated NaHCO3 (500 ni)

a%ﬂd %éﬁdd&ﬁitl’f élheratﬂ pﬂﬂﬁi’e% 30%) ob5-+eRtioxiihdar-28/1amine

Qltaqtelsf red washed with H2O, suspended in
M@'P hiorjde; 35 W ddried under vacuo to afford 14.8

g (79 %th (Qod ﬁmydbgaw 9%@ 7211 (d, 1H) 677és 1H) 669672

yl )|30|ndo e-1 dione as a ge sol
M(ﬁ THWNE(8-3 6P (msﬂé) 3@7(s 3H), 3-98- 19ém, ZHDZ 8- 681(nm)2, ).
72|.91(d 1H), 656662(m 2H), 4.91-5.03 (m
(3 (m 3H), 99-3.10 (m 2H) LC Ms:
C17H13WS 9ﬂ°i"9§96) r/RH 92 (';“Lb”F Di net hyl t hi ocar bani c

acid MP.=240-241°C o _ N
O f2-(1. 3-di oxo- 1. 3-di hydr oi soi ndol - 2-yl )i ndan-5-vi i
ester. Schene 3. To

2d52- LI 'uﬁuﬁm— stindofdi Bdng- 1, 3-di one (31 g; 0.11
I Ssol ve roys - géfop rr%LB i s added
1.4~ di 869183 cToop Suspension,at 60saNati ¢ 50240 meh i PMF (250
f QﬁLb)oawbdtw chngtatEmécﬁdeiyma@f Damapite Wgﬁ&dthldiﬂe (480 g6
an lrr.e a
DO g A e sgPersiag shetifon st R Pifilie Antyeas (4G 02
S_tmcsme ddde in Jlaodnnoanm ths aushphdia stimed Sorfanl ddaiitiedal a5 hed
X}géﬁo O%t?ﬂ%irr?r{q: g{)‘gkgfﬂ 98- 1fie phchl A0 R'dofkd aaundedd Yitn
[ ZEtOAc3Thie onganit pBasti ik yasimdowithrids@, Hd redyltantiprectpitste filtered,
est . i ' ' o
7 WShef ut ERSAS Fiol bt ared B Vool gfora 295 L Wit 16
( dnethoRyinden-27)sobdolert,3-diche asa wBite solig. (Tine otgdnic phase is
3.
3 vg%héd %h E—I"@) %H;)or(aﬁsddiﬁld@ ?%ng%sg?%ga&\]@?he .%'ﬁ is triturated
S-with-iaOH, fittecedo and driag tnyﬁﬁrduamdﬁ@l@mal 494 (?3%&15@ B%r1 |
eSl’h@tf'moxylndan-2—yl)lsoundole-1,3—dlone as a white solid.
'H NMR (300 MHz, CD3;ODY): 5 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: C1gH1sNOa: m/z 294 (M+1)

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

Scheme 3. To 2-(5-methoxyindan-2-yl)isoindole-1,3-dione (19.7 g; 67
mmol) dissolved in anhydrous CH2Cl (350 mL) and cooled to -60 °C, is added a
1.0 M solution of boron tribromide-CH2Cl2 (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



25 Schene 3. To a 50 nL round-bottom fl ask, equi pped
wth a reflux condenser and stir bar, preheated to
330 Cin a sand-bath is added dinethyithiocarbarnic
acid

0-[2-(1, 3-dioxo-1, 3-di hydrol soi ndol - 2-yl )i ndan- 5-yl ]
ester (6.30g; 18.7 mmmol) In 1l-portion. The nelt is
stirred for 12 min. at 338 & _rapidly cooled to RT
with a N2 stream and the crude residue purified by
flash 30 chromat ography (SI02) eluting with a

39)(@?(33111&6566 vmgadiuﬁﬁd NaHaOf (800 nil.)&nd gtirrédfor 6 da4diticral
t ocar C
S B3 QR RSG5 Mo rashet i HaO. syepenig i ether
efitered asd driedamtienvacue tcsaffardm 81d (F&/1R) OBR{5-Mytiroxylidah®)- :
8 . 69,7 74 2 H) . 7.22- 7.36
's%'#ﬂJé'g?’Tﬁ"rﬂo" 32?'2 glge sqigh- " 3 555, 67H%m 2H) |
5 3 06- IHABMR B0z EDMQDMS) 5@2(5‘(8,6“2)@ 82-7912(n3 dH)( 8/98)

o200 e hee 5T 3, A0 B, Fhahr Rl (G o Sb-at0

condensor and rmechanical stirrer, is charged

r ¢h) 28
W|th - n t ylthiocarbam'c acid io
S [2-( 5@%3&&* Nﬂ%'“éﬁ%‘@o(&gl ol ndol - 2-yl )i ndan-5-yl ]

ester (6.9 g; 206mm|) Hydra2|ne(58m_ 186 mmmol )
dd 1 and

restet.i on Is cool ed to RT and the gel atl'nous vvhlte

011 9 dchokleld, kA AR RREH bl B  ARHETA o bl 15

eva
r didagieal ip raehydnous RME (400embL)isdddebt 4dazdb1eyokd&2f20m¢thm

S B A AR LA ogi g
15 @mawfmejswmwasmbuemtﬂﬁfqt 1641 dhgrgaetion is poured over ice-
ma'i@ oas'tl)‘ljeb fcﬁ'slhq{ 31215 {ﬁeéﬁll‘%m% ftIteredHWQ'Qfll%d(v;r)’IQIQ-l@_9

204 e vy Hecui4p afordd i 190 PANOr dimaghyplogarbpips, ac
2"{‘2-5@-&1&0 @W%dd@&l %3Zn-SM!| %)stef as a beige solid.

noi ndan- proplonlc aci

tert leMPe@%MHZSGHQhH 2?T 86(%& |7tﬁ?r7o?é%£fﬁ-a2ﬁ'h717-
20 A6 5k @; 419); 8B BT ER2HY,- s./+3l5.9§irﬁ,f1ri)f13.83-3 68 (m, 2H), 3.46 (s,

3H), 3.34 (s, 3H), 3.09-3.23 (m, 2H)

25 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-yt)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

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



g; 20.9 mol ), dissolved in MeOH (60 m-) is added a
solution of KOH (11.8 g; 25 0.210 nol) in MeOH (110
m-) at RT. The solution is stirred at reflux for 5 h
and cooled to RT. tent Butyl 2-bronoisobutyrate (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 cryde residue partitioned
bet ween H20 and Et OAc. The “aqueous. phase is
extracted with Et OAc and the conbi ned organi c extracts

! 139 dineettingttliosarbamid{did Mﬂ-ﬂ@-ﬂgﬁd-@ Gddﬁmgo@&tm

i va - reduced pressure to
9'4‘)'8 g'y@l § e1565) %Wﬁge f‘gﬂam noi ndan- 5-yl sul f anyl ) - 2-
rret hyl 1IPFNMRQ8003MHQI cncsy B7taatA 87 @.stm) B69-2.74T(AR H)i 7.22-

LG N GHT D5 o S B 28050632 P o

5 aci d tieg/MshTlHNeOL®Im/z 382l 3. To
2- (2-am noi ndan- 5-yl sul fanyl } 2- net hyl propl oni ¢ aci d
tert- butyl ester (14.6'qg; 47.4 mmol), dissolved in
chtblaxefh&mo@ mibaciatﬁd@chrﬁ Fdindah-$yl) gdter. 61. 7 nmol ) and

(41" o, oA AR sk, SR faor A fedie Gfdehporasar o O
mangthanical tsmeert iemspaigaﬂ vite Etfm \esanL) andcuumetﬁylfﬁiocﬁhsamuc acid
0 igadpen SeniponduRuldR S el G abgwron.
I\h@%ﬁnamﬂamapeb‘ a’;rml)dls laddasdl in eehmctibdh at Bfr ehdUthereattion vszlas
t
c e i PREndieaL st B a0 e st diBh REdRettip G rdne
lg@lﬁﬁnd@s , whité?sdid isiitered atdiwashetﬂwrhh Stherr sevgratl times. The ethar
X VS0 chimfind USRI Pllrefiiced ofeishic dhathe EZHET 52
15 ( rrpslcg.lq-qus farthey-tritureded with ethed) filtegedzand t(nmethgr eYaporated under

o el pfbe 4p Sl P bt s B e

mgmingedania-gl) ester a¢ a brown ol
2- (2- EnixaR w2 Tson, § #h b8 o 3riTSLdbA 28 Rl PALG.0s-

acid ter a solutio

2-3.22 (o §H)) 26A4-R32 foatH)s 2517 08, Py | ) - 2
20 LC/MS: C12H16N20S: m/fz 237 (M+1)

‘1. _2+(2-Aminoindan-5-ylsulfanyi)-2-methylpropionic acid tert-butyl ester.
Scheme 3. To dimethyithiocarbamic acid S-(2-aminoindan-5-yi) ester (4.9
g; 20.9 mmol), dissolved in MeOH (60 mL) is added a solution of KOH {11.8 g;
25 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 H2O and EtOAc. The

aqueous phase is extracted with EtOAc and the combined organic extracts were
30 washed with H2O, brine, dried over Na:SQs, filtered and evaporated under
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met hyl proplonic acid tert-butyl ester (11.7 g; 33.5
mmol) in THE (280 m-) |Is added a solution of 1.0 M
borane- THF (226 nl), dropwi se at RT. The reaction was
allowed to stir for 5 h at RT, cooled to 0 C, quenched
with MeOH (100 ml-) 5 and evaporated under reduced
pressure. The residual oil was further azeotroped
with MeOH (3x) to afford 11, F' (100% of a m xture of
2- (2-et hyl am noi ndan- 5- ylsul f anyl ) - 2- met hyl pr opi oni c
acid tart-butyl ester and its borane conplex as an
OiréduceédpridbsuréIDHRINIRY BB of d-R-aidinoindad-BlyBlitfdnyi)}-2L0 L.

242-f I .

| methylaropionic,acid teri-bulyl ester A%3 BIWEA™ ) ur el dol i ndan-5- vl s
ul f anulG/M8: CirkhIiNOS: ovit 308 (M+api d tert butyl ester.
Schene 4. To a m xture of

2- (2- et hyl am noi ndan- 5-yl sul fanyl }-2- net hyi propi oni c
agi_@-(Recktylaniindindzmit Sylsufacvi b2neettedprapimnie xcid tekt-Butg; os&3.
nmol 15 0 dded

T Lr 1 PBRS Te: oSREg PG GV 2 by fpe il Sa tor-

nmoty) esterd14.81g; A2d ool disasived ih Ol { T00HLY, issadded TEA (8.6
18 .h h t lo d
ottt Moy Bired B8 HERRE R Gt 56 gE{ AcEfy SRR AS
c nlg 5@ Bogmalpisyadded Gpwisewt a raje ta mainmnmm derepergtu@stween
t f
S0 R Treofish s ahdyd B T 1 R st fon 10 by ced wi
szclzy\\mheﬂ aniti H202 driest over Naz$isks @nd evapsrated emdemdqded

7 Do, TRe Bl 1\ By et il e

4 AexaneeEtOAC gradignt taafford 3129 ((‘rﬁ(o (2-®eMarmndgdqru

S esteldPond S bifaderd dbgoctdig, O Ve

1- Et hyl HM&(Q%MH"E&Wt hoRYBREAT, ;°-L!1+)eT 61%17|1|$ddn1 H). 9t /3

ul Vi T4
;%‘433/;‘%’4 T P PRt 2 2 TR e B P o i,

Sslﬁ'H)anyI }- 2 met hyl propi onic acid tert butyl
ester (dmfs: 6, o8,N0,3WE bodliveag! ved in

K. 2-(2-Ethylaminocindan-5-visulfanyi}-2-methylpropionic acid tert-butyl ester.
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30 CH2C1 2 (15 m-) is added TFA (15 m-) and the
reaction was stirred at RT for 2 h. The sol vent was
renoved under reduced pressure and the residue was
purified -43- by flash chromatography (SiQ2) eluting
with a hexanes-EtOAc gradient to afford 3.13 g (73%
of

2-{2-[1-ethyl -3-(4-trifl uor gJret | hoxyphenyl ) ur ei do] i ndan
-5- ylsul fanyl }-2-nethyl propionic acid as a white
solid. "HNWR (300 MHz, CDCI3): 8 7.29-7.35 (m 4H)
7 15- %ﬁ@mﬁ@ THa solJnoﬂ%f 21?2 Zcelyiar{\ﬁ\?makﬁ-s-y%uﬁén 3 07
methy@paplonic g@é fegt- bWSteﬁ_hj_g g 335 r(n[nol) g-::'g HIT'_QSQ@L)'IS
Caaamm& 110 M bér%%e(TMFkhze MPdropr&aﬁhTC He r'efé&on

foIIovmn C nds were ared follow n

3 wah alloned 1o sﬂ@?@%g ay RTWOO@GAE %P"P!Eﬁﬂ‘@f"zMegH (05 me)
S uﬁkg bvdpdidtetburiddn esinted praskunél] TH resigudl ©A Wak likther azeotroped
con

d: . .
( 3t Mol el 54 11009 of aimpire g ptvelagnindands
n vlamfaﬁylyhmtﬁﬂﬁmbbonﬁacm&em&tmdsrm @Rd /8 bérané cémplex as an
Coprpound 2.1 (Exanple 3) OCF3 Hos PH Inter madl ate L

(1 g) of Route 2 was resolved by chiral

Chr ONEICHYSE DI sNDSEH.! w836 (WBBH)M; | socratic
o 9 adi ent with hexane/ met hanol /et hanol: 92/4/4) to

prow de (S)-Intermsdl ate L (4.8 g) USI ng Step M of
veidolie pSthif: /6

' W1) 25
c| tertb 2 Mc:romet hyl sul f anyl phenyl ) ureid

o] i ndﬁnhﬁmplls ulré anyikfuredof 2¢(B1ekhyl gomingndan-2 yiaulferhy!)-2-
mrg?hoprrgpngmg ac(,lg)f&[:@tlltﬁ e@er and4 borane complex (11.0 g; 33 mmol),
dissolved In CH2Cl2 (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

C23 F3N204

by flash chromatography (SiO-) eluting with a hexanes-EtOAc gradient to afford
11.2 g (62%) of 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido}indan-5-
ylsulfanyl}-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: C27H33F3N204S: m/z 483 ((M-C4Hg)+1)

M. 2-{2-[1-Ethyi-3-{4-trifluoromethoxyphenyl)ureidolindan-5-visulfanyl}-2-

methylpropionic acld.

Scheme 4. To 2-{2-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyl}-2-methylpropionic acid tert butyl ester (4.8 g; 8.91 mmol) dissolved in
CH.Cl2 (15 mL) is added TFA (15 mL) and the reaction was stirred at RT for 2 h.
The solvent was removed under reduced pressure and the residue was purified
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SCF3 HO S ~-NH ~N Compound 2.2 (0.33 g; 57%for 2
steps; white solid) was prepared following Route 2 by
replacing 4-trifluoromethoxyphenyl isocyanate with 4-
trifluorothlonethoxy isocyanate. 5 'H NVR (CD30OD); 8
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 1 H, 7.14-7.17 (m |
H, 7.32-7.35 (m | H, 7.4Q3-(s, 1H), 7.55 (s, 4H
LC M5: C23H25F3N203S2: niz 499 (M+l) 10

2-Methyl -2-{2-[1-pentyl -3-(4-tri

| by ﬂ@ﬁmﬂmétegnaahx/ (Spﬂé @{uting with g dipxanges:Ft8Ac gradient to afford

laSt4l X

LSHd (30 braer 41%@@036%"%2 él3b“(igoﬂ'HSg'm?en?}gzo/o Bifeg-52) eps:
mmsuléaWrmythwg@pmn@mde@ Fwhifesglihg 15 Route 2 and
Co t | |
chl or 1 SNMRTSONMHEECBENS 8 726115, 0f Helch P77 5 46, oY
1.720-(d. 2H), 645 (s1HH), 4945.0¢ én, ) 3.18-8,365m1 45§ 298-3.0F4m,
3. 3 , .99 1 7.15-7.18
ﬁ?'h""%‘é éEp ég@”ﬂi%ﬁ% 33(r7n35 (H)m IH), 7.40 EL”
IH) 7L(HMS7C&?+2(E:N2Q4$,"LU&:HM+¢26H31 F3N203S2: m z 541

(Mr1) m20 = 73-77°C
2-(2-[1- Et hyl - 3- (4i sopropyl phenyl) ur ei do] i ndan- 5-yl sul
fanyl }-2-nmet hyl propi onic acid Conpound 2.4 (Exanple

6)Tha folfowirl 14LBRPDRILWEre Qm%fpla?ed%llo%ﬂl@ $Hentos S &84 and

white sol "d) was prepared [ ow n
Steps J, K, L and M of ute 2, substituting reagents and adjusting reaction

conditions as needed:

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

Compound 2.1 (Example 3)
OCF3

7 mf?p

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.

LCIMS: Ca3H25F3N204S: m/z 483 (M+1)

2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyl Jureido]indan-5-ylsulfanyl}-2-
methyipropionic acld.
Compound 2.2 (Example 4)
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Route 2 by replacing 4-trifluoronethoxyphenyl
| socyanate with 4-isopropyl phenyl 5 isocyanate. 1H
NVR (CD30D); 8 1.16-1.23 (m 9H), 1.38 (s, 6H),
2.82-2.87 (m 1H), 3.10-3.21 (m 4H), 3.37-3.39 (m
2H), 4.99-5.04 (m 1 H), 7.14-7.17 (m 3H), 7.23- 7.26
(m 2H), 7.32-7.50 (m 2H), 7.40 (s, 1 H LC Ms:
C25H32N2A8S: m z441 (M1) 10 2-{2-[3-(4-D
i met hyl am nophenyl ) - 1- et hyl ur’ei do] i ndan- 5-yl sul fanyl } -
2- met hyl propionic acid Conmpound 2.5 (Exanple 7) |IN_
0 0 HO ~--NH | N 8% Conpound 2.5 (0.34 g; 66%for 2
steps; white s ) was prepared following Route 2 by
repyaci ng 4-tq i F“uor omet hoxyphenyl isocyanate with 4-
di W@nyl i socyanate. 1H NVR (CD30D); 8
1151 )3H), 1.42 (s, 6H), 288(s 1H),
053692§ 4H) , 31-3.69 2H), 4.94-5.06
( Fompopnd 28 (683 ; @E/FD(WSMS whites lcf)vzqs Rrepared fllowing
7R%9fe72 Wm{;ﬁbm?@trlﬂmm AéryNESE Y anatiiwitn 442 (Mr1)

pentyl - 3-(4- trlfluoronethoxyphenyl)ur
eFﬂf’H?f ethox)| isecyenatery| } - 2- 25 net hyl propionic acid

-46-  CMARNEDI0B); 6FRIRLE (t8H)OFES (s, BH), 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: CasHasFsN203S2: miz 499 (M+1)

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

Compound 2.3 (Example 5)
SCFy

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

"H NMR (CDsOD); 5 0.844-0.890 (t, 3H), 1.20-1.31 (m, 4H), 1.39 (s, 6H),
1.45-1,58 (m, 2H), 3.07-3.22 (m, 6H), 4.89-4.99 (m, 1H), 7.15-7.18 (m, 1H), 7.33-
7.35 (m, 2H), 7.33-7.35 (m, 1H), 7.40 (s, 1H), 7.50-7.57 (m, 4H) |

LC/MS: CogH31F3N20382: m/z 541 (M+1)

2-{2-[1-Ethyi-3-(4isopropylphenyl)ureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.4 (Example 8)
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0 0 HO-S ~ ~NH N 5 Conpound 2.6 (0.29 g; 77%for 2
steps; white solid) was prepared following Route 2 by
repl aci ng acetyl chloride with valeryl chloride. 1H
NVR (CD30D); 8 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 1 H, 7.14-7.17 (m 3H), 7.32- 7.34 (m
1 H), 7.40-7. 45 (m 3H 10 E;QMS C26H31F3N204S: m z
525 (M+1)

2-{2-[3-(4-D net hyl am nophenyl ) - 1- pentyl ur ei do] i ndan-5
-yl sul fanyl } - 2- t hyi propi oni ¢ acid Conpound 2.7
(Example 9) N S PH 15 Conmpound 2.7 (0.25 g; 36%
for a2 steps; solid) was prepared follow ng

Ro, C ound 2.5 by replacing acetyl chloride
Wi hl oride. 1H NVR (CD30D); 6 0.869-0.915
(t, 3H, 1.174/1.31 (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 1 H, 6.80-6.83 20 (d, 2H), 7.17-7.23 (m 3H),

7 ComppuB2.4119.18 ) 34%fauR2: stmmmemamrgpaed fqumvmn

ﬁ%luSezZ é@rsp[ag%'ug; %—&Iﬂlﬁ)rcgnah&&pgery iﬁ@(égnﬁfm\?%lﬁls%rﬁéjlgﬁnﬁ
rmqonyaq@taapu oni ¢ acid Conpound 2.8 (Exanple 10) HO

- NH 4

ol W RIEBRI0ge% o i 4O o 2 8B . 1,
3. 10-3 21 (m, 4H) 337-3 39 (m, 2H), 499—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: C2sH3z2N203S: m/z 441 (M+1)

2-{2-[3-(4-Dimethylaminophenyt)-1-ethylureido]indan-5-yisulfanyl}-2-
methylpropionic acid
Compound 2.5 (Example 7)

\N--

“H O&m:;)ﬂg

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 (CD10D); 5 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: C24H3iN303S: m/z 442 (M+1)

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-ylsulfanyl}-2-
methylpropionic acid
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2 and conpound 2.4 by replacing acetyl chloride with
valeryl chloride. LCOMs: C28H38N2G3S: nfz 483 (M+l)
2-{2-[3-(4-tert-butyl phenyl}-1-(3-pentyl)ureido]indan-
5-yl sul fanyf)-2- io nethyl propionic acid Conpound 2.9
(Example 11) HOi N JH Conpound 2.9 (4 ng; 9% for 2
steps; white solid) was prepared following Route 15 2
and conpound 2.3 by replacing 4-trifluorothiophenyl
| socyanate with 4-tert- bufylphenyl isocyanate. LC MS:
C2O9HAON2(8S: m z 497 (Mr1l) 2-[2-(3-(Bi phenyl-4-yl-1-p
entyl urei do)i ndan-5-yl sul fanyl ] - 2-net hyi propi oni c acid
npoun . 10 anple 12) -48- 0 0 HO Compound
ZCPG‘PP‘S“%g gﬁ)samfe% steps; white solid) was prepared
foll owi ng Route &Fand conpound 2.3 by replacing
4-trifluorothi nyl |socyanate with 4- s bi phenylyl

|so/g>€nate OC/ : C31H36N203S: mz 517 (M+l)
2+¢ m}% Popyl phenyl ) - 1- (3- hexyl ) ur ei do] i ndan- 5-
yi sul fa -2y methyl propionic acid 10 Con'pound 2.11
(Exanple 13) N\O O HO I ~. NH N Conpound 2.11 (13 nmy;
44% for 2 steps; oil) was prepared follow ng Route 2
and Conpound 2.4 by replacing valeryl chloride with
caproyl chloride. LG MS: C29H40N203S: mlz497 (M+1)

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

'H NMR (CD3OD); & 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: CaHa1F3N204S: m/z 525 (M+1)

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

"°j><sm?§"j

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.

TH NMR (CD3OD); 5 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), 4.84-5.02 (m, 1H), 6.80-6.83
(d, 2H), 7.17-7.23 (m, 3H), 7.32-7.38 (m, 2H)

LC/MS: Ca7H37N303S: miz 484 (M+1)
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2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethoxyphenyi)ure
i do]i ndan-5- vyl sul fanyl}propionic acid Conpound 2.12
(Exanmpl e 14) -49- OCF3 O HO -NH Conpound 2.12 (18 ny;
54% for 2 steps; white solid) was prepared follow ng
Route 2 by replacing valeryl chloride with caproyl
chloride. 5 LO M C27H33F3N204S: ml z 539 (Mrl)
2- Met hyl - 2-{2-[ 1- hexyl - 3-(4-trifl uoromnet hyl sul fanyl phe
nyl ) urei do] i ndan-5- yl sul fanyl } propionic acid Conpound
22433 @Xaoypbmylpehyl BCK3-pentylurditib]Mdad-8-yisulfamdial 2. 13 (14
X hs&);a fo%li 21 teps; white solid) was prepared
f BEMSRIPPYSR T e 2 and Conpound 2.2 by repl aci ng
va@bmpybndch8 ofEixdmple 1) caproyl chloride. LC MS:
C27H33F3N203S2: z 555 (M+l) is
2- Met hyl -2-{2-[ 1-propyl -3-(4-trifluoronethoxyphenyl)ur
ei do] i ndan- 5- | fanyl } propionic acid Conpound 2. 14
(Ex/%rggle 16) HS~i\tidlNH I, -so-
HO'

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 valeryi chloride.
LC/MS: CogH3aaN203S: mfz 483 (M+1)

2-{2-[3-(4-tert-butylphenyl)-1-(3-pentyl)ureidolindan-5-ylsuifanyl}-2-
methylpropionic acid
Compound 2.9 (Example 11)

R

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-
butylpheny! isocyanate.

LC/MS: CagH4oN203S: m/z 497 (M+1)

2-[2—(3-(Biphenyl-4-yl-1-péntylureido)indan-5-ylsuIfanyl]-2-methy(propionlc acid
Compound 2.10 (Example 12)
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Compound 2.14 (1.2 ng; 3% for 2 steps; oil) was

prepared foll ow ng Route 2 by replacing acetyl

chloride with proplonyl chloride. LC M5

C24H27F3N204S: m z 497 (M+l) 5

2-Methyl -2-(2-[1-butyl-3-(4-trifluoronethyl sul fanyl phe

nyl ) urei do] i ndan-5- yl sul fanyl } propi onic acid Conpound

2.15 (Exanple 17) CF3 Ho ~ O~ N Conpound 2.15 (11

my; 32%for 2 steps; oil) wé é prepared foll owi ng Route

2 10 and Conpound 2.2 by replacing acetyl chloride

with butyryl chlopde. LO Ms: C25H29F3N20O3S2: m z 527

(Mt1l) 2- Met hyl - -[3-(4-trifluoronet hoxyphenyl

) ur ei do] i ndan-5 sui fanyl }propionic acid 15 Conpound

2.16 (Exanplq)l CF3 H HC I1/C>-NH Conmpound 2. 16

(1L a2 steps; oil) was prepared foll ow ng
ylating with 4-trifl uoronet hoxyphenyl

i socyanate. LC/MS: C21 H21 F3N204S: miz 455 (M+l) 20

Route 3

2- Met hy-2-{2-k1-pent-4-enyl-3-(4-trifl uor6nmet hoxypheny
I)ureido]indan 5- ylsul fanyl } propionic acid 25

Compound 3.0 Exanpl e 19) -51- F3 HO 3XS ~--NH
Compound 2.10 (3 mg; 7% for 2 steps white solid) was prepared following Route

2 and compound 2.3 by replacing 4-trifluorothiophenyl isocyanate with 4-
biphenylyl isocyanate. _
LC/MS: Ca1H3sN203S8: m/z 517 (M+1)

2-{2-[3-(4-Isopropylphenyi)-1 ~(3-hexyl)ureidojindan-5-ylsuifanyl}-2-
methylpropionic acid
Compound 2.11 (Example 13)

&

Ho&s\@_:y"”

Compound 2.11 (13 mg; 44% for 2 steps; oil) was prepared following Route 2
and Compound 2.4 by replacing valeryl chloride with caproy! chloride.
LC/MS: CagH4oN203S: m/z 497 (M+1)

2-Methyl-2-{2-[1-hexyi-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
yisulfanyl}propionic acid
Compound 2.12 (Example 14)
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2- (2-am noi ndan- 5-yi sul fanyt) - 2- net hyl propi onic acid
tert-butyl ester (0.220 g; 0.72 mml), dissolved in
DCE (4 nm.), |s added pent-4-enal (0.060 ng; 0.72

mol ) followed by sodiumtriacetoxyborohydride (0.21
g; 1.0 mmol) and the 5 reaction m xture stirred for 18
h at RT. The reaction nixtui was diluted with

CH2Cl 2, washed with H2O, brihe, dried over Na2SO4,

filtered and the solvent evaporated under reduced

pressure to afforge2- et hyl - 2- (2- pent - 4-

enyl am noi ndan-@@isul fanyl ) propionic acid tert-butyl
est@ as a C% oil. to Conmpound 3.0 (0.149 ng; 40%
f ap Y Pte solid) was prepared follow ng

Rout e syeps L and M by acylating with
4-trifluoro hoxyphenyl isocyanate. LC MS:
C2eH29F3N2OMAS. m z 522 (M+l) 15 The followi ng 2
conmpounds werg prepared follow ng Schenes 3 and 4,
Route 3, Steps L and M of Route 2, substituting
reagents and adj usting reaction conditions as needed:

2-Qdripiihd 212218 Ind; Ba% tdry2 braps: | Whitd-dofid) whé breparsmefollsniig
phen I%ur ei dOijnI nda ?Eiw?ﬂzo

P e 2 BpEsha belof Hiaieoihceme et Bound 3. 1

( ExanplGIMBOL,/8k:F sNSOS: hi-§30-(v+32- Conpound 3.1 (13 ny;

29% for 3 steps; white solid) was prepared foll ow ng
Route 3 substituting pent-4-enal wth isobutyral dehyde
argeMethyi2af+{ i exyl8H44rifluordnidthideuifamiigrexylpireidylindan-5-

IS chganﬁlte.. L‘C/ I\/g: C26H31F3N204S: mz 525 (Mrl) 5
2)%2-?'? RIPPLE 8F 8oy 1 phenyl ) - 1- (3- net hyl but y!

) Wosipdond 2dan{Eapiptaid S)anyl } - 2-

SCFy

m&m}»p

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 chioride.
LC/MS: Co7HasF3N203S,: m/z 5565 (M+1)

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

Compound 2.14 (Example 16)
OCF;
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nmet hyl propi oni ¢ aci d Conpound 3.2 (Exanple 21) HO Fi
10 Conmpound 3.2 (11 ng; 27%for 3 steps; white solid)
was prepared following Route 3 and conmpound 3.1 by
replacing 4-trifluoronethoxyphenyl isocyanate wth
4-1 sopropyl phenyl isocyanate. 1H NVR (CD3OD); S
0.877-0.895 (dd, 6H), 1.19-1.22 (dd, 6H), 1.42-1.53
15 (m 9H), 2.80-2.89 (m 1H), 2.99-3.08 (m 2H),
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:
C2oiRBiNg @319: (118 mgA%3s erMl-Qt):psTlmé) \flaﬂ prepaned f@lovingiRauial2 by

[ and 3 and Steps 20
ﬁégﬂ%ﬁ%@y] [1(% M(&gloﬁﬁ g reagents and
adj ustCMjS:rQad@ﬁ’abhOn:SdezﬁQbM‘as needed:
2-(6-[1-Butyl -3-(4-trifluoromet hoxyphenyl)ureido]-5,6,
7, 8-t etrahydr onapht hal en- 2-
y2-Matha2{a-)1-ttyl8:(Uxtifnocgphedinisulfamylphe A )uBsidplindan-51 . 1

0 HO3 NI NH Conpound 1.1 (41 ny;

é@@@”@@"&"ﬁdm te solid) was prepared follow ng
Roaromouid i2y1 5 e(EkamplaQ?hcetyl chloride with butyryl
chl oride. LC MS: 6H31F3N204S: mz 525 (M+l) 5

2-{6- [1 But ylI - 4-trifluoronet hyl sul fanyl phenyl )ureld
O] 7, 8- 0o

hm’?ht"‘nal en- 2-yl sul fanyl } - 2- met hyl propi oni c

aC| d

Compound 2.15 (11 mg; 32% for 2 steps; oil) was prepared following Route 2
and Combound 2.2 by replacing acetyl chloride with butyryl chloride.
LC/MS: CasHagF3N203S2: m/z 527 (M+1)

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

Y

Compound 2.16 (11 mg; 49% for 2 steps; oil) was prepared following Route 2 by
acylating with 4-trifluoromethoxyphenyl isocyanate. -
LC/MS: Ca1H21F3N204S: miz 455 (M+1)

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

yisulfanyi}propionic acid
Compound 3.0 (Example 19)



5

10

15

20

Compound 1.2 (Exanple 23) 0 H®B I / I SCF3 NN/ H
10 J Conpound 1.2 (23 ny; 34%for 2 steps; white
solid) was prepared following Route | and conpound
1.1 by replacing acetyl chloride with butyryl chloride
and 4-trifluoronethoxyphenyl |socyanate with
4-trifluorothiophenyl isocyanate. LC Ms:
C26H31F3N203S2: m'z 541 (Mrh). 15

2-{6-[1-Hexyl -3-(4-trifluoromethoxyphenyl)ureido]- 5 6,
7,8-tetrahyd ronapht hal en-

2-yl sul fanyl } - 2- shyl propi oni c acid Conpound 1.3
(Exanmpl e 24) SOOCCFS / NONH 20 Compound

1. PJD((S% i; §7°R or 2 steps; white solid) was prepared
1 oW ute | by replacing acetyl chloride with
caproyl ~hl or/i de. -54- LC/ Ms: C2aH35F3N204S: m z 553
(Mt1l) The folllowing 2 corrpounds wer e prepared

follow ng Schenmes 3 and 4 and Steps L and M of Route

2 ubstituting reagents and adjusting reaction
cmé(%-ﬁ{s'ﬁ@mgn% wir%w 2-pehylpropionis. ‘Eﬁ“gtﬂi -byutyl iesster (0.220 g;
U@V@ﬁﬁh&l?’ﬂﬁbﬂéﬁd' ih- leEt(h)H'nLl)r Y QU&e'd pent-4-ena| (0.080 mg; 0.72
ndan sul fanyl)-2- meth 'p | oni c aci

mmol) fo owed by sodium triacetox%o ohydride (0. 21 g; 1.0 mmol) and the
reaction mixture stirred for 18 h at RT. The reaction mixture was diluted with
CHCl;, washed with H;O, brine, dried over Na;SQ,, filtered and the solvent
evaporated under reduced pressure to afford 2-methyl-2-(2-pent-4-

enylaminoindan-5-ylsulfanyt)propionic acld tert-butyt 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:

LCIMS: CagHagF3N204S: m/z 5§22 (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-methyibutyl)-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyi}-2-methylpropionic acid
Compound 3.1 (Example 20)

]
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Compound 2. 17 (Exanple 25) Br OCF3 HO S 1 N 10
Conpound 2.17 (0.018 g; 19%for 3 steps; white solid)
was prepared followng Route 2 by replacing
4-trifluoromethoxy phenyl |socyanate with 3-brono-4-
trifluoronethoxyphenyl isocyanate. To
3-brono-4-trifluoronethoxy aniline (0.214 15 g; 0.836
nmmol) in THE (1 nL) is added di-tert-butyl dicarbonate
(0.255 g; 1.17 nmmol) folloRed by

4-di met hyl am nopyridine (0.102 g; 0.835 mmwol ). After

t f (S 0 L, N, S t] of.

2 FopBl LT 299 BE Sk Wil o) st Pura

aBoute Beubstituting Ipeast-enal (ith (6Butyraldbhydy anchady)ating withig- ( 1
A gaction mixture stirred for 18

ﬂ?nﬁ&xdréﬁgﬁ\gg%ﬂg@% g{%‘s{s K alnd L o;( lIJ?oute I2 the titled

conpomférMSasqula&pﬁm m/2 RASNBH1C23H24Br FAN2O4S: ml z

563 ( M+l

2-{2S [ 1-%Et hyl -3-(3-trifl uoronet hoxyphenyl)ureido]indan

- B3 [B@tiscpngnyphenyl i Jrnethyibptywieidojind an-S gis @tamyh2n d

Eﬁﬁg&j 6) 0 OQOCF3 HOSI-NH N 55
C?fnpg{p 1% ng; 12%for 3 steps; white solid)
m@gmpvwﬁa?%d(%mpb\mhg Exanple 2.0 by replacing

4-trifluoromet hoxyphenyl |socyanate with 3-
trifl uoronmethox enyl isocyanate. To a solution of
carponyl dlimd e(0454 g; 2.8 mmol) in THE (2
m_qurge ed I s added

thoxyanl iine 5 (0.522 g; 2.94 mmol),
dropwi se. After 15 min. the reaction is cool ed and
added to a setution of
2- (2-et hyl am noi ndan- 5-yl sul fanyl ) - 2- net hyl propi oni c
acid tert- butyl ester (0.077 g; 0.22 mmol) In THE (1
mel)mpound 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 (CD3;0D); 5 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—5.63 (m,
1H), 6.26 (s, 1H), 7.10-7.22 (m, 5H), 7.32-7.35 (m, 2H)

LC/MS: C2sH2sN203S: m/z 483 (M+1)

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

2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl!)ureido]-5,6,7,8-tetrahydronaphthalen-2-
yisulfanyl}-2-methylpropionic acid
Compound 1.1 (Example 22)
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LC V5. C23H25F3N2O4S: mfz 483 (M+l) io

2-(2-[3-(4-D net hyl am nophenyl ) - 1- net hyl ur ei doj i ndan-5
-yl sul fanyl }-2- nethyi propl onic acid Conmpound 2. 19
(Exanple 27) O NHHI/ \ 15 A D nethylthiocarbanc
acid S (2-form | am no-indan-5-yi)ester. Scheme 6. To
di met hyl t hi ocarbam ¢ aci d- S-[ 2- am noi ndan-5-yl) ester
(2.0 g; 8.46 mol) in CHC13 (10 nL) is added ethyl
formate (50 mL) and the rea®ion heated at 55 'C for
24 h. The reaction is cool ed, the solvent renoved
undger reduced pressure, and the crude oil purified by
fi,ﬁxmw& S102) 20 eluting with an ethyl
acet’a adient to afford 0.77 g (35% of

di met hyi t hi ogambam c

aci d-S-(2-f prnyl am noi ndan-5-yl )ester as a white
solid. LC'Ms: C13H t6N2Q2: mlz 264 (M+l) B.

2Cdmpdund- B4 ((31 meg; 6% ornd istepanwhitey kslid) fwasyprepared Foltuwing

Zﬂlé? h?&:’ﬁ‘%‘%’ﬁ B"Zeﬁl gﬁlgr(]:cfe ég’sl("gyr?r'ﬁe CP%VF%m noi ndan- 5-

yl ) esLEMBOCHARAFN02S:InmBAE M#1) THE (9 nl) under N2 is
added a solution of 1.0 M [ithium al um num hydride (9
m) at 0 C The reaction is warned to RT then stirred
a2-{6-HfButy-J-@rtrifhbrometiyisuliaogphenyurellop56)78d to 0 C,

q 2 1 ved under
R Ach s8R S AR 4GSR, L Voo
Gﬁnpoétmdm (Exemptei23) i s added Cs2CO3 (0.304 g; 0.93
t ent butyl 2- bronoi sobutyrate (0.311 ni; 1.39

m;g)% s@ g; 52.8 nmmol). The reaction
m xt'u mﬂ for 18 h, the renoved under reduced
pressure and the resi due partitioned between Et OAc
and H20. Thﬁgl ayers are separated, the s aqueous phase

extracted Wwith Et OAc, the organic extracts conbined,
washed wth brine, dried over Na2SO4, filtered and

e&%%ﬁdeij M{J &%ﬂ%?ﬁ‘lte% Samtd %lld) was prepared following

Route 1 and compound 1.1 by replacing acetyl chloride with butyryl chloride and
4-triflucromethoxyphenyl isocyanate with 4-trifluorothiophenyl isocyanate.
LC/MS: CosHa1FaN203S,: 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]
LN ON SO
N~ "N
H

/

Compound 1.3 (36 mg; 57% for 2 steps; white solid) was prepared following
Route 1 by replacing acetyl chloride with caproy! chloride.
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The crude residue is purified by flash chromatography
(S102) eluting with a CH2Cl 2- MeCH gradient to afford
0.186 g (20% of 2-nmethyl-2-(2-

met hyl ami noi ndan- 5-yl sul fanyl ) propi oni c acid
tert-butyl ester as an oil. 10 LG/ MS: CL8H27NORS: niz
321 (M+1l) Conpound 2.19 (44 ng; 65%for 2 steps; white
solid) was prepared follow n Route 2 and Steps L and
M by replacing 4-trifluoromdthoxyphenyl isocyanate

wi t h 4-di nmet hyl am nophenyl isocyanate. 15 LC/ Ms:

C23H2 ' (

2 Co- (0T Grerd gt M e

-3-(4-trifluoromet hoxyphenyl )ureido]i ndan-5-

{ ERd i)z confipl e Rl it SERANRS g Pang gieps
A%9anddd ofRejite gssubgiitbiing reageants andeasdjysting reaetiprf esindisiansas
R?:%&Id? by replacing acetyl chloride with

3-cyclopentyl propionyl chloride. LG M: C29H35F3N204S:
mz 565 (Mrl) 25

2] Aok 3 ey o o vk 1)
22Ln{é£[ ﬁﬁ gr opl o_ﬁim)gbgb‘i g g‘ﬁg%&%@‘%ﬂ@ﬁ%ﬁ%%@wﬁ
- mrethyipropiewic Boidl Conpound 2. 21 (9.3 ny; 24%for 2
Skﬁﬂ%au%‘bh? g@,{énqgews prepared following Route 2

and npound 3 lggF repl aci ng acetyl chloride with
val eryl chlori de_@afd 5 4-trifl uoronet hoxyphenyl
h

| sogyanate wt danyl isocyanate. LC/ MS:
3 481 (Mr1
%%%8%55‘:5 (1)

Compound 2.17 (0.018 g; 19% for 3 steps; white solid) was prepared following
Route 2 by replacing 4-trifluoromethoxy phenyl isocyanate with 3-bromo-4-

trifluoromethoxyphenyl isocyanate. To 3-bromo-4-trifluoromethoxy aniline (0.214

g; 0.836 mmot) in THF (1 mL) is added di-tert-butyl dicarbonate (0.255 g; 1.17

mmol) followed by 4-dimethylaminopyridine (0.102 g; 0.835 mmol). After the

effervesence ceases (30 min.), a solution of 2-(2-ethylaminoindan-5-ylsulfanyl)-2-
* methylpropionic acid tert-butyl ester (0.058 g; 0.167 mmol) in THF (1 mL)is

added and the reaction mixture stirred for 18 h at RT.

Using Steps K and L of Route 2, the titled compound was prepared.

LC/IMS: Ca3H24BrFsN204S: m/z 563 (M+1)

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

o . <;>—ocr=3
HO&S r?—NH
O
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2- Met hyl - 2-{2-[ 3- (4- net hyl - 3- ni trophenyl)
-1-pentylureido]indan-5-ylsulfanyl} propionic acid io
Compound 2.22 (Exanple 30) NO2 H ~ H N Conpound 2. 22
(5.0 ng; 12% for 2 steps; white solid) was prepared
following Route 2 and conpound 2.3 by replacing
4-trifluoronet hoxyphenyl isocyanate 15 with

4- et hyl - 3-ni t r ophenyl |soc:)gg\nate LC MS: C26H33N3CBS:
mz 500 (M+1l) 2-Methyl-2-{2-]1-naphthalen-1
yl met hyl - 3-(4-tril fuoromet hoxyphenyl)-ureido]indan- 20

5-Gdntpduhd YIS} D mapi Dnifar 3atepd; Whitsolawas ﬂrebﬁhéafmloﬁm )

¢ drrmnla 20 by eplgang rpmaEEhepA lsaw sl Wil B 2

Ranfudroidiyoxypiveratisogyanstel Téa%ﬁﬂlhoN\bﬂdarbonyldnmldazole (0.454
1 n?%hr%rr\]wgb memﬁ'?z mE) &ieat%3 to 5%&% IS ad%'ég g-étrl%luorometﬁoxyanlllne

2 (0322 g: 2.94 Meadipanopiwizey Witer tSminpihe e stiow s wd;&aara’iudwdlabdi
3%] \é %bl?wé{ &F&ﬁgml?wgljnggps-ﬂsulfany %&Hyl;%r’o%%n‘clzaxc?mrt-e
butyl ester (0.077 g; 0.22 mmol) in THF (1 mL).
LC/MS: CaosHasF3N204S: m/z 483 (M+1)

2-{2-[3-(4-Dimethylaminophenyt)-1-methylureidojindan-5-ylsulfanyl}-2-
methylproplonic acid
Compound 2.19 (Example 27)

\—

RO
A. Dimethyithiocarbamic acid S-(2-formylamino-indan-5-viJester.

Scheme 6. To dimethylthiocarbamic acld-S-[2-aminoindan-5-yt) 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 oll purified by flash chromatography (SiO2)
eluting with an ethyl acetate-methanol gradient to afford 0.77 g (35%) of
dimethylthiocarbamic acid-S-(2-formylaminoindan-5-yl)ester as a white solid.

LC/MS: C13H1eN202: m/z 264 (M+1)

B. 2-Methyl-2-(2-methylaminoindan-5-visulfan ropionic acld 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
{ithfum 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 H20, and

the solvent removed under reduced pressure. The residue is dissolved in MeOH
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Compound 2.23 (21 ng; 64%for 2 steps; white solid)
was prepared following Route 2 and Conpound 2. 14 by
replacing 4-trifluoromethoxyphenyl isocyanate 15 with
4- met hoxyphenyl isocyanate. LC/ MS: C24H27F3N204S:. m z
443 (M+1)

2-{2-[3-(3, 5-D net hyl phenyl ) -1- propyl urel do] i ndan-5-yl
sul fanyl } - 2- net hyl propi oni c __acid 20 Conpound 2. 24

(Exampie 33) 0 ~~ H O ~-Nf N -59- Conpound 2.24 (19
nmy; 57%for 2 steps; white solid) was prepared

2 qt; hﬂ_?\{:tﬂﬂrhioﬁw.ﬁcﬁiea Gyadosmn 10,93 ol et BlyRES NY

-tri

uor orret&oxrﬁ‘hgeng | socyanat e X\n th
3, brorpelsRhuRRIBRRAYT Mishey arngle and Nakky (20 e 528 0amel: The 2
444 adtidi tixture is stired for 18 h, the removed under reduced pressure and the
2-{2-[1-(2- Met hoxyet E}/(I?/%-S-M-trl f1 uoronet hyl sul fanyl p
hdpgidya pastitionpd Hawvﬁes GNd HeQy| Thedaygss prp sepafateshihe -
aCGdqde 58 Extrackid aihIEtOAL ethe HigatielortradtBormbingl, Washed
Conpound 2. 25 é\ﬁ?.o 16% for 2 steps; oil)

; , was
o PEIB-BR. s es NepSRen iere! and qaRsyAlgR HhgeT seduasg prossure.
i eme%ﬁidég'zﬂglgé':fgpuﬁ?ﬁyi ﬂ%@h Ngbhm[ﬂ%té}ﬁ¥{@i@%} etltirghigid de.
ZW‘QHWT%&% 9’3-6? aﬁ#ﬂ%%‘ﬁ&%&?r phenyl )ure
i dnpdthyatainoindan-sylstmam)propRhieRicidted-batyi éter as an oil.
LCIMS: C1sHz/NOZS: miz 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: C23H2gN303S: m/z 428 (M+1)

2-{2-[1-(3-Cyclopentylpropyl}-3-(4-trifiucromethoxyphenyl)ureidojindan-5-
yisulfanyl}-2-methylpropionic acid
Compound 2.20 (Example 28)

OCFy

m&m?p

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/IMS: ngH35F3N204SI m/z 565 (M+1)

2-[2-(3-Indan-5-yl-1-pentylureido)indan-5-yisulfanyl}-2-methylpropionic acid
Compound 2.21 (Example 29)
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Compound 2. 26 (Exanple 35) Fs O HOS H 20 Conpound
2.26 (20 ng; 56%for 2 steps; white solid) was
prepared following Route 2 and Conpound 2.14 by
replacing 4-trifluoronethoxyphenyl isocyanate wth
4-trifiuoronethyl phenyl isocyanate. LC MS:
C24H27F3N2C3S2: nfz 481 (M+1l) -60-
2- Methyl -2-{2-[1-(4, 4, 4- tr[%],uorobutyl)-3-(4-trif|uoro
met hoxyphenyl ) ur ei do] i ndan yl sul fanyi } propi oni c
acid Conpound 2.27 (Exanple 36) OCF3 0 HOOS N NH F3C
5 Conpound 2. 27 *e ng; 26%for 2 steps; oil) was
prepared follo @» Route 2 and Conpound 2.0 by
chloride with trifluoronethyl butyryl
: C25H2eFeN204S: nfz 564 (M+l) 10
2-{2-]1- | opentyl propyl ) - 3- phenyi urei do] I nd
an-5-yl sul fanyl } - 2- net hyi propi oni ¢ acid Conpound 2. 28
(Exanple 37) \QHO S O--NH 15

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

LC/MS: CagH3sN203S: m/z 481 (M+1)

2-Methy|-2-{2-[3-(4—methy|-3—nitrophenyl)—1-pentylureigo]indan-5-ylsulfanyl}
propionic acid
Compound 2.22 (Example 30)

e

N—NH
N

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

LC/MS: CzH3aaN30sS: m/z 500 (M+1)

2-Methyl-2-{2-[1-naphthalen-1ylmethyl-3~(4-trlfuoromethoxyphenyl)-ureidojindan-
5-ylsulfanyf}-propionic acid
Compound 3.4 (Example 31)
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Compound 2.28 (38 ng; 56%for 2 steps; oil) was
prepared follow ng Route 2 and Conpound 2.0 by

repl aci ng acetyl chloride with cycl opentyi propi onyl
chloride and 4-trifluoronethoxyphenyl isocyanate with
phenyl |socyanate. 20 LC/ Ms: C28H38N203S: nifz 481
(M+1l) 6-[1-[5-(1-Carboxy-1-nethyl
ethylsulfanyl)indan-2-y|]-qb 4-isopropyl phenyl ) -

ur el do] hexanoi ¢ aci d net hyl "eéster Conpound 2. 29
(Exanple 38) -61- 0 HO s ~~-NH ~N H3CZ Conpound 2. 29
(12 ng; 38% for 2pstkeps; white solid) was prepared

fol |l owi ng Rout<;§ and Comnpound 2.4 by repl acing

ace chl ori th 5-chl orocarbonyl - 5 pentanoic
acﬁog;@mﬁ . LU M5: C30H40N206S: mz 541 (Mrl)

2- Met hyl 2-(3-napht hal en-2-yl - I - pentyl ur el do) i ndan-
5-yl sul fany pl onic acid Conpound 2.30 (Exanple
39) io HON | ~ Compound 2.30 (15 ng; 39%for 2
steps; white solid) was prepared followng Route 2
and Conpound 2.3 by repl aci ng

£ ST TR BT ok OO b et oo

( MRaute 3 by replacmg pent-4-enal with 1-naphthaldehyde.

52-{2- [HC@( I@qugy% su??mggémlg“ uor onet hoxyphenyl

)ureldo I ndan et hyi propl onic acid 20
Conpound 2. 31 ( Exa 40)
2-{2-[3 (4-Methoxypheny|)-1-propylureldo]|ndan-S-ylsulfanyl}-z-methylprop|onlc
acid
Compound 2.23 (Example 32)

OCH,

W&

*&mg‘

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: CasH27F3N204S: m/z 443 (M+1)

2-{2-[3-(3,5-Dimethylphenyl)-1-propylureido]indan-5-ylsulfanyi}-2-methylpropionic
acld
Compound 2.24 (Example 33)
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-62- OCF3 HO I NH Conpound 2.31 (15 ng; 25% for 2
steps; white solid) was prepared following Route 2
and Conpound 2.0 by replacing acetyl chloride with
cycl ohexyl acetyl s chloride. LG/ Ms: C28H33F3N204S:

m z 551. (M+1)
2-{2-[1-1sobutyl-3-(4-trifluoronethoxyphenyl)ureido]in
dan- 5-yl sul fanyl }-2- net hyi §50p| oni ¢ acid io Compound
3.5 (Exanple 41) OCF3 HO 15 Conpound 3.5 (10 ng; 12%
for 2 steps; oil) was prepared follow ng Route 3 and

ZC(UHﬁQjét hﬂﬁd 3. 2Q| (hy m|§§5’7°/§¢dr RGtdpeNvhils @ vg%!sﬁerE%zrgd followmg
Mﬁe 5 am 88m8931d Ze{] 1 by replaclng/?-tnﬂuoromethoxyphenyi isocyanate

Zwﬁgsad.ﬁﬁﬂﬁﬂ alllisvcpanaenyl ) - 1- heptyl urei do] i ndan-5-yl

sulfanq\{@Mé ndg;ré:oo%g;‘ég%gl 0 acid Conmpound 2. 32

( Exanp 3- Conpound 2.32 (6.7
ng; 12% f or 2 steps; oil) was prepared foll owi ng Route

hgp@Qﬂ- FieBRan g iSO Sy AR nORTRR S

[ my@:ryqtpmmmlpro’b;md:hdﬂﬂ or ophenyl i socyanat e. LC Ms:
8 (M+1) 5
Ci%’"f??”(‘ég%ggni@fﬂ/mé oet hy!} - 3- (4- M | uor onet hyl sul f an

yl phenyl ) ur ei do] i j¥efan- 5-
(¢}
S

SEL m}—

0
/

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: C24H27F3N204S2: m/z 529 (M+1)

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethylphenyl)ureido]indan-5-yisulfanyi}-
propionic acid

Compound 2.26 (Example 35)
CFs

Hoj><s O’

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: Co4H27F3N203S2: m/z 481 (M+1)
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yl sul fanyl } - 2- met hyl propi oni c acid Conpound 2. 33
(Exanple 43) CFIHO A% N 10 7 Conpound 2.33 (1.9 ny;
4% for 2 steps; oil) was prepared follow ng Route 2
and Conpound 2.2 by replacing acetyl chloride with

di met hyl am no acetyl chloride and

4-trifluoronet hoxyphenyl isocyanate with :
4-trifluoromethylthiophenyl 15 isocyanate. LC ME:
C25H30F3N303S2: iz 542 (MY~

2-{2-[3-(3-Chl orophenyl ) -1I - heptyl urei do] i ndan-5-yl sul f
- L 0 i A _' f A -
M AN e e e
f otsufanyfiprepionigiicide sol i d) was prepared fol | owi ng
R@&T?poan@ﬁ-%waﬁ 32 and 4-trifluoronet hoxyphenyl

1
i socyanate with 3-_ chl’orophenyl |socyanate. -64-
LG Ms: C27H35C S mz 542 (M)

1-{2-[1-Heptyl - 4-trifluoronmet hoxyphenyl ) urei do] | nda

n- 2! | fafyld- cycl obut anecar boxylic acid 5
Con‘)p%ﬁln (Exanple 45) OCF3 O

FiC

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
chioride.

' LC/MS: CzsHzeFeN204S: m/z 564 (M+1)

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

TR o

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

LC/MS: C2aH3sN203S: m/z 481 (M+1)

6-[1-[5-(1-Carboxy-1-methylethylsulfanyi)indan-2-yi]-3-(4-isopropylphenyl)-
ureldo]hexanoic acid methyl ester
Compound 2.29 (Example 38)
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HSNH | N Conpound 2.35 (1.0 ng; 1.3%for 2 steps;

white solid) was prepared followng Route 2 and

Compound 2. 32 by replacing tert-butyl

2- bronoi sobutyrate with io ethyl

1- bronocycl obut anecar boxyl ate. LC/ Ms: C29H35F3N204S:

mz 565 (M1)

2- Met hyl -2-{7-[1- propyl - 3- (%]t rifluoromethoxyphenyl ) ur

ei do)-5, 6, 7, 8- U '

t et r ahydr onapht hal en- 2-yl sul fanyl } propionic acid 15

Conmpound 1.4 (Exaxyple 46) HO-S| / NxNI / O H

Compound 1.4 (5 ; 25% for 2 steps; oil) was

pre red follo Route | and 20 Conpound 1.0 by

')\%%g ng ?ce}yﬁ,., chloride with propionyl chloride.

3IN2ZOAS: mz 511 (M+1l) The follow ng two

corrpoun can/be prepared followi ng Schenes 10 and 4,

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

adj usting reagtion 25 conditions as needed: -85-

2-{6-[ 1- EtHgpbes 3- (4-tri fl uoronet hoxyphenyl

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

t eGaragoudd 1282 mgi 38% forl2ssiedsawhitg sidwashyriepareg falowing

<G SRRl 245 FAORD 0 el S5t ony

Rpentansic asidgpethyl estgr. and K and Schenes 4 and 10. 10

T e e L e ST AT S
3.75 (s, 3H), 3.43-3.45 (m 2H), 2.88-3.08 (m 4H),
1. ARethyPR (L Enaphihaleh-233- 1{pontyRitBido)ihadn-s Y stitakyilproptdhic acid

Compound 2.30 (Example 39)

W,
Ho&m_:;

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

LC/MS: CagH34N203S: miz 491 (M+1)

2-{2-[1-Cyclohexylmethyl-3-(4-trifluoromethoxyphenyl)ureldojindan-5-ylsulfanyi}-
2-methylpropionic acid
Compound 2.31 (Example 40)
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LC M. C25H29F3N2G6S: mfz 527 (M+l) 15 Route 4 O HOO
1% 0 OCF3 NH

2-{6-[1-Ethyl -3-(4-trifluoronmethoxyphenyl )u reido]-5,
6, 7, 8-t et rahydr onapht hal en- 2- yl oxy} - 2- net hyl propl oni c
acid. Conpound 4.0 (Exanple 48) 20 A

N- (6- Met hoxy-1. 2. 3. 4-t et rahydr onapht hal en- 2-yl ) acet am
de. Schene 7. To a stirredgguspensi on of

6- met hoxy-1, 2, 3, 4- tetrahydronapht hal en-2-yl am ne
(2.54 g; 14.3 mml%cin CH2Cl 2 (20 nL) is added DI EA
(34rrL) and the action mxture was cooled to 0 C

Acet chlorid .22 25 m; 17.1 mmol) |Is added

drogﬂsse at rand the reaction Is allowed to warmto
for 18 h. The reaction m xture was

di | uted V 2Cl 2, washed with H20O dried over

Na2SM4, f|| 5ed and the sol vent renoved under reduced

pressure toprovide a crude solid. Purification by

S h CH(%? g&%?ﬁi@é{g Fof 2#&3 ‘f’@tjﬁt) Ioﬂ%)fwas prepared following

N-Rcﬁteﬁalid)&gmﬂqm,da GibBfbplacing acetyl chioride with cyclohexylacetyl
t%&foﬁ@%ﬁjr onapht hal en-2-yl )acetam de as a white solid.

- 6b- M5: CLl3HL7NO2: mlz 220 (M+l) B.

N- ( 6- Hy@IMSk £esHisFANZO#B: tréz $&H1dnapht hal en- 2-v! ) acet am
ide. Scheme 7. To a suspension of

N- (6- net hoxy-1,2,3,4 5

t &%Zdﬂrwbutyh%m-mwamatmks)p@eeyl)wrﬁimnqa.n &¥lsgifarw2-mmol )
q.r ,? ECIHL) cooled to -60 C, is added a

sol ution o oron tribromde-CH2Cl 2 (36 nlL), dropw se
t dampound3S (Feampead! on tenperature between -50 to
-60 C. The gel atinous suspension is allowed to warm
to RT and stir fogJCFSO mn. The reaction is cooled to O
C quenched vvit@at’d NaHCO3 and stirred for 30 mn at

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: CasHzgF3N204S: m/z 511 (M+1)

2-{2-[3~(3,4-Dichiorophenyl)-1-heptylureido]indan-5-yisulfanyl}-2-methyipropionic
acid

Compound 2.32 (Example 42)

(o] Cl

, o

Ho&s\m}m
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20

io mxture is extracted wwth CH2ClI 2 (2X), the extracts
conbi ned, dried over Na2SO4, filtered and evaporated
under reduced pressure to provide a crude solid, which
was purified by flash chromatography (5102) eluting
with a CH2Cl 2- MeCH gradient to afford 1.13 g (76% of
N- (6- hydroxy-1, 2, 3, 4-t et rahydr onapht hal en- 2-
yl)acetam de as a beige solig. 15 LG Ms: Cl2HISNOZ:
mz 206 (Mrl) C. 2-(6-Acetyl am no-5.6.7.8-tetrahyd
ronapht hal en- 2-yl oxy) - 2-met hyl propi onic acid

t dmpouhy £.32 6.2 img; 32¥4cfor2 stepst il pwasisrpeared tolloRing Route 2

N- d

L B RPONR AN PRI SR clorin vl nepiapsyl eoris and 4
mﬁu}:rdmetrmd?pr(éi\yﬁ‘tsecl)yanag vmﬁd_e!ddléwdﬁﬁﬁbt tr(ym(sgcy?nﬂt‘_’é 29 .
nmo - - i,soput yr at e . ;9.
nmol ) m#%ﬂ%@ﬁ@aﬁ rﬂ{%%ggr@““ systi rred at 100 C
for 18 h. The reaction was cooled to RT, diluted with

08 B Beb P s BB el e Hotnen s

prymﬁfarw—z-methlylpmp(mmamﬂ ude oil, 25 which was purified
h (S102) eluting with a
3’9%?%3 ?%{dggé}yto afford 0.51 g (69% of

(6-acetyl am no 5,6, 7, 8-tetrahydronapht hal en-

yl oxy) - 2- met hyl pffepi onic acid tert-butyl ester as an
il. 1H NWR (30 , CDClI3): 8 6.89-6.92 (d, 1 H,
.5&’-?26 mA2F, 5.85- 5.88 (m 1 H), 4.24-4.30 (m
oy 67dd, 1 H). 2.76-2.86 (m 2H),

51- 2. Soz(dd 11-1), 2.04 (s, 2H), 1.98-2.02 (m
1-1), 1741~7-9(m 1H), 1.54 (s, 6H), 1.46 (s, 9H)
C/ MB: C20H29N04: nfz 292 (M+1) -67- The fol | owing

uﬂd ‘%J’s% é‘f g"!ﬁé %5/9% E%wpg\f&ﬁ QJS%SQ?H%% G ﬁolﬂé‘g and

Utln reagents

ar@ormquué 2iZhy reelaeing apetyshigride witk d‘wth)ﬁ%'@‘ﬂ@ acetﬂ chloride
C%%ﬁu&onqeﬁgxﬁ%%l %oc?a%a’!ef\ﬂfh 42trﬁ£&8§1etl?lﬂ|8$p%§l

prepared foll ow™n ut e rrpoun
isocyanate. LC/MS: Czs 3QF3N30332 mlz 542 (M+1)

2-
2-
o
6
1
2.
1
L

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

c

B

Compound 2.34 (7.4 mg; 14% for 2 steps; white solid) was prepared following
Routs 2 and Compound 2.32 and 4-trifluoromethoxyphenyl isocyanate with 3-
chloropheny! isocyanate.
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LC M. C24H27F3N205: m z 481( M+l)

2-{6-13-(4-tert-Butyl

phenyl ) 1- et hyl ur ei do] - 3- net hoxy-5,6,7,8- io0

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid. Conmpound 1.6 (Exanple 49) 0 HOo J Hi Conmpound
1.6 (10 ng; oil) can be prepared by replacing 4-
trifluoromethoxyphenyl isocyanate with

4-tert-butyi phenyl isocyanat®®-and using 15 Route 1,
steps I, J, and K and Schenes 4 and 10. LC/ M5:

C28H38 ' .
2-{6- [I@gﬁ?ﬁziﬁé-k(@%?ﬁ'W%%‘}zo%?%oxyphenyl )ureido]-3-fl

uoro-5, 6,7, 8-
tent{@qhtmggnwmrmbm d&ﬁ%ﬁwmmaaﬁc%tﬁwfaﬁmgl oni ¢.

acid
owgobtﬂawm@%&i%’d 1 7 (16 ny; 30% after 2 st eps;

V\A‘cdn?po‘éﬁa b@E ¢exkarile REEPared following Route 1, steps
, J, and K and Schgrres 4 and 10. 'H NWMR (300 I\/Hz

CDCIB) 8 7.46-7-BT(m 2H), 7.25-7.28 (d, 1 H), 7.17-
25 7,20 (d, 2H)¢ B.92-6.95 (d, 1 H), 4.43 (m 1 H),

3. 4k m 32 2.90-3.11 (m 4H), 2.02-2.07 (m
2%%@{&%@ 1.25-1.31 (t, 3H) LC/ VB
C25H29F3N205SY ml z 515 (M+1l) -68-

2-{6-[1-Ethyl 23-(4-trifluoromet hoxyphenyl)ureido]-3-ch
| oro-5, 6, 7, 8-

t et r ahydr onap{t hal en- 2-yl sul fanyi ) - 2- met hyl pr opi oni c
acid Conpound 1.8 (Exanple 51) O

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

LC/MS: CagH3sF3N2048: m/z 565 (M+1)

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

OCF;
%DC;*O

Compound 1.4 (53 mg; 25% for 2 steps; oll) was prepared following Route 1 and
Compound 1.0 by replacing acetyl chloride with propionyl chloride.
LC/MS: Ca5H20F3N204S: 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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30

Ho ii oli Oc C NxN 5 J H Conpound 1.8 (15 ng; 22%
after 2 steps; white solid) can be prepared follow ng
Route 1, steps I, J, and K and Schenes 4 and 10.

LC M5: C25H29F3N205S: mz 532 (M+l) io
2-{6-[1-Ethyl-3-(4-trifluoromet hoxyphenyl)ureido]-3-br
ono-5, 6, 7, 8-

t et rahydr onapht hal en- 2-yl sul f anyl ) - 2- net hyl pr opl oni c

acid Conmpound 1.9 (Exanpl €%82) 0/ Ol ~ OCF3 at NxN
H Conmpound 1.9 (55 ng; 43%for 2 steps; white solid)
can be prepared followng 15 Route 1, steps I, J, and

7 A B BRE SR pren Rl S i 7 8) * 1)
4 tatrahydrpgaphihale-yylsutfampi-23mathylpreplopigyacid2. 90- 3. 07 (m

4 . . 1.45 (s, 6H), 1.24-1.29 (t,
3@"'"@/"%?%03%& e aBr) Ho L5 (ml) 20 (
{ o
|

2- [1-Ethyl -3-(4-trifl uoromet hoxyphenyl
) Ujp€t yl~§:°°B, 7, 8-
tetraQ n- 2-yl sul f anyl ) - 2- net hyl propl oni c
acid Conpoupd #.10 (Exanple 53) 0 HOs OCF3 i N.N
Il i H
Compound 1.5 (9.8 mg; oil) can be prepared following Route 1, steps |, J, and K
and Schemes 4 and 10.
'H NMR (300 MHz, CD;0DY): § 7.45-7.48 (d, 2H), 7.15-7.18 (m, 3H), 6.71
(s, 1H), 4.43-4.79 (m, 1H), 3.75 (s, 3H), 3.43-3.45 (m, 2H), 2.88-3.08 (m, 4H),
1.99-2.03 (m, 2H), 1.38 (s, 6H), 1.25-1.52 (t, 3H)

LC/MS: CasHasF3N20sS: miz 527 (M+1)

Route 4

[0}
H°)1><o o OCF,
O
J 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 8-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 CH2Cl,, washed
with H20, dried over Na;SQ,, filtered and the solvent removed under reduced
pressure to provide a crude solid. Purification by flash chromatography (SiO3)
eluting with hexanes-EtOAc affords 1.57 g (50%) of N-(6-methoxy-1,2,3,4-
tetrahydronaphthalen-2-yl)acetamide as a white solid.



-69- Conpound 1.10 (73 ny; 26%for 2 steps; white
solid) can be prepared followng Route 1, steps i, J,
and K and Schenes 4 and 10. '"H NWMR (300 MHz, CDCI3): 6
7.45-7.48 (m 2H), 7.22 (s, 1 H, 7.15-7.18 (d, 2H),
7.02 (s, 1H), 4.41-4:79 (m 1H), 3.40-3.47 (m 2H),
2.85-3.03 (m 4H), 5 2.39 (s, 3H), 2.01-2.03 (m 2H),
1.41 (s, 6H), 1.24-1.29 (t, 3H LC Ms: C25H29F3N205S:
mz 511 (Ml) 2-{6-[1-Ethyl-%8=(4-trifl

uor onet hoxyphenyl )urei do] -3-tri fl uoronet hoxy-5, 6,7, 8-

tetrah fianyl ) - 2- met hyl pr opi onI C
aci d |%é@o?%§%‘gﬁ?? ?"1’2520 ghlhl)e 54) 0 H OCF3 F3C |
1.

qu,-d 11 t118 ny; 58%for 2 steps;

.1 B 3ok : antavjagglamigiest e 1, steps
1, J, §F4¢Pm@ 'énEHOS@ng OnOBNd&mthOXWW( 300 MHz,

5 %dmﬁaahtﬁéerlz a&éiam@é%‘l 57 93772 Er%ol)%h')onélzg?o %\%821

( rﬁ°°|43F‘|)t° % é‘@lszadésd eﬁpl% of bOPMQbrP@Id%@b'Bbl(%BDL:D. 30
(tdrg e ie%&(ﬁta r(#he FéaRticHNéfperaturt Betwakn (M*t%)-so °C. The

2-{6-]1 yl -3-(4-trifluoronethoxyphenyl )ureido] - 3- ph
ergglatlgm@ su;spgnsucgus allowed to warm to RT and stir for 30 min. The reaction

t a& E@Jwaﬂfow h&@dnea w&n ¥hta wmla}nu%uﬁsd foY b@hﬁlPIaPRT CThe

ggo un t%ﬂc OCF3  NxN
10 5 igtoraoa SUIECHec Bith G A0 4o SRtActs 2o iegh el 4ot NesSOs
SOlitefdt dhdievAsorated R dediutbl PHsBitte to provide a crude solid, which
was purified by flash chromatography (SiO,) eluting with a CH;Clo-MeOH
gradient to afford 1.13 g (78%) of N-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yl)acetamide as a beige solid.

15 LC/MS: C12H1sNO2: m/z 206 (M+1)

-2-methylpropionic

cId tert-butyl ester.
Scheme 7. To a suspension of N-(6-hydroxy-1,2,3,4-

20 tetrahydronaphthalen-2-yl)acetamide (0.439 g; 2.1 mmol) in DMF (6 mL) is
added CszCOs3 (1.7 g; 5.2 mmol) and tert-butyl 2-bromoisobutyrate (2.1 mL; 9.4
“mmol) and the reaction mixture was stirred at 100 °C for 18 h. The reaction was
cooled to RT, diluted with EtOAc, washed with H20, brine, dried over NaxSOa,
filtered, and the solvent removed under reduced pressure to provide a crude oil,
25 which was purified by flash chromatography (Si0.) 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
30 (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,
gH)
LC/MS: CaoH2oNO4: m/z 292 (M+1)



Route 1, steps I, J, and K and Schenes 4 and 10. -70-
"H NWR (300 MHz, CDCl3), 8 7.45-7.48 (d, 2H),
7.29-7.38 (m 6H), 7.15 7.18 (d, 2H), 7.10 (s, 1 H,
4.46 (m 1 H), 3.44-3.49 (m 2H), 2.98-3.06 (m 4H),
2.04-2.06 (m 2H), 1.26-1.30 (t, 3H), 1.14 (s, 6H)

LC M5: C25H29F3N2CBS: mz 573 (Mrl) 5 2-{6-[i

- Et hyl - 3- (4- hydr oxyphenyl ) ur ei do] - 5, 6, 7, 8-t et rahydrona
phthalen 2- ylsul fanyl) - 2- néfhylproplonlc aci d
(Exanple 56) 0 HO I i X I OH NNJH

& B BRI RFRRG s dorfrioldd HBUAE Beflemes 3 and 4 gnd Steps

nﬁtdnyllKomfﬁdutmi ,substitaling Feageplseand ‘A)jjustlng-ieaetlsn cohifitibresrasH

RO _
| or 0- 6- (et hyl - p-tol yl oxycar bonyl -am no) -5, 6, 7,
8-tetrahyd ro-napht hal en- 2-

5 yICGomipoand #]0- -0168 tgy R3%rfop2 steps; @i} wastpeeparéd fojlbwisg tRaute 1

10

15

20

25

Cg,gg%ggogn&(ﬁxanple 58) 0 HOS Cl | Al A010" 1)
2 L
LC/MS: Cz4H27F3aN20s: m/z 481(M+1)

2-{6-[3-(4-tert-Butylphenyl)1-ethylureido}-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsuifanyi}-2-methylpropionic acid.
Compound 1.6 (Example 49)

“°)5<SJ©CL 2 Q*

Compound 1.6 (10 mg; oil) can be prepared by replacing 4-
trifluoromethoxyphenyl isocyanate with 4-tert-butylphenyl isocyanate and using
Route 1, steps |, J, and K and Schemes 4 and 10.

LC/MS: CasH3aN204S: m/z 499 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-fluoro-5,6,7,8- ‘
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid
Compound 1.7 (Example 50)

(o]
OCF;
OO
Jow

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, CDClg): § 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: CasH2gFaN205S: mfz 515 (M+1)
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To a m xture of

2-(3-chl oro- 6-et hyl am no-5, 6, 7, 8-t et r ahydr o- napht hal en
-2- ylsul fanyi}2-methyl -proplonlc acid tert-butyl

ester and borane conplex (80 ng; 201 nol), dissolved
in CH2CI 2 (2 nL), at OCis added p-tolyl chloroformate
(35L; 241 nol). The reaction was slowy warned to RT
and allowed to stir at 25 RT for 6 days. The sol vent
was renoved under reduced pd8ssure and the crude
reS|due was purified by flash chromatography P02)

By oGRSy onyli 6 Seribho B8, 7180 271 or

-t{atwtydrooamtbalereemsnlf@ythﬂ pethylpropiobisragid-
ydr o- napht hal en- 2-yl sul fanyl ] -2-m

e{%&‘l?a r'i’?gglao 5351tert- butyl ester as a clear oil.
"H NI\/R (300 I\/Hz CDCI3): 6 6.67-7.29 (m 6H), 4.28 (m
1H) 0 3.40 (m 5 2H)y, 2.87-2.97 (m 4H), 2.33 (s, 3H),
1@9%%@\ oc89-1.46 (m 15H), 1.21- 1.31 (m

SLO,@é ng; 59% was prepared foll ow ng
Step M of Rou en2. 'H NWR (300 MHz, CD3QD): 8

6. cg@n% “ﬁ 1(33153{5% ’222 %@e ?'Ekep%{gmue%o@ %Wbezg}'gpgrgg fllowing

rROllBEH) stqp828J (ﬂﬁﬂ@ﬂfism@n%4a@491280 NO4S: m z 462
('VH) IMS: CasHaFsNaO:S: miz 532 (M+1

Ch?oro g 2? Z&ht or ozphe(nox}car bonyl ) - et hyl - am no]
-5 6 7, 8- tetrahyd ro 15

”aﬁfﬁgﬁl;?tﬁg-ﬁ(#%ﬁi&érﬁdiﬂ&xggﬁagﬁﬁr%br@B%ooé‘ﬁ;?osﬁﬁldd5 .

( Jatrahydr OBBDBtP@P"@'V&UEW}'ZAﬁPT{h@P@@M“W)aqﬂas pr epar ed

fod;(l, da.mﬂg,@ﬁ\p@&;ubstltutl ng 4-chi orophenyl
chlo of or mat e for p-tolyl chloroformate and Step M of

Rout &0 MHz, CD30D): 8 7.11-7.39 (m
jﬁ\ .47 (m  2H), 2.91-3.15 (m 4H),
2 06 & NTNAS"(m 6H), 1.28 (m 3H) LC/ MB:
C23H25CL2NOAE i 2482 (M+1)

Compound 1.9 (55 mg; 43% for 2 steps; white solid) can be prepared following

3

Route 1, steps |, J, and K and Schemes 4 and 10.

'H NMR (300 MHz, CDCls): § 7.45-7.48 (m, 3H), 7.36 (s, 1H), 7.15-7.18
(d, 2H), 4.41-4.79 (m, 1H), 3.40-3.47 (m, 2H), 2.90-3.07 (m, 4H), 2.01-2.03 (m,
2H), 1.45 (s, 6H), 1.24-1.29 (t, 3H)

LC/MS: CasHagF3N205S: m/z 576 (M+1)

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyi-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylproplonic acid
Compound 1.10 (Example 53)

Ho )X iN /@,oma_
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2-{6-[Ethyl-(4-trifl uoromethoxy-phenoxycarbonyl)-am no
]-5,6,7, 8-tetrahydro-

napht hal en- 2-yl sul fanyl } - 2- et hyl - propi oni ¢ aci d.
Compound 5.2 (Exanple 60) 'o OF F HOs O 1210'cr J
-72- Conpound 5.2 can be prepared prepared foll ow ng
Route 5, substituting carbagnic acid 1-chloro-ethyl
ester 4-trifluoromethoxy ph'eaﬁyl ester for p-tolyl
chiroroforrrate and Step Mof Route 2. 5 Alternatively,

Wd 3. 1D GQ%JB%W @PQ%%‘BS'LWI‘N o‘h!ibecafnodé ;S}%é}@d following

procedure A. bonic acid E oro- et hyl ester

4-Route 1. tersried: wasimme&‘rcyremegt‘r@nd@chene 1. A solution
of 1-c Nmahﬁ'w@ f)%rdﬂ?é-?ﬁénoﬁ-l)‘??zﬁ(golmlléﬂlen

CHz2Cl 2 bgl was coo

t r{df 2Hlo¥ O2ds HoNVAAHehd? (n a1 Fd))93§0-3647dm1ﬁﬂb )2 85t3.03 6w, 4H),
tri ' n t sol ution
vva%%mgr/ !rirgglz%bg RT. A??Q‘rapglt %r ?g} h? g g%h 3'1}8 reaction

was qublitsCalizFaNaQeSimalz 831 03, and extracted

with EtOAc (3 times). The conbined organic extracts
were washed w th water, brine, dried over Na2SO4, and

t he{6sI3tEbvi3-(@defluormaeaxybhiriwhureldsH3tfidoometinxy$.6. e

R mat ogr aphy 15
T s R A R A A

(9@°@pqsmdda1r1b(§marepla<§ﬂh 1- chioro-ethyl ester
-trg fl uor onet hoxy- phenyl ester as a colorless oil. 1H

N OCF=S726(m 4 H, 6.49 (q, 1H),
1.917 ;i%l
Et hyI bbxy' 1.2.3,4-tetrahydro- napht hal en-2-yl)-c
arbamc acid 4 2o trifl uoronet hox ester Sc
CaBPaing bt 48 B0 BB AatoEs WALE PG A1 boBISPRiEd TgIoRG0
mTIgbdtﬂtZste;M Dﬁdﬁhﬁémmmea 4ErE105. 4 nL; 10.78-mmol)
an acC I C a
9 et N o0 GG S48 Ao ey t7 B 1D 7 487 g8
10(n7&H) 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: CasH2gF sN205S: m/z 580 (M+1)

2-{8-[1-Ethyl-3-(4-trifluoromethoxyphenyt)ureido}-3-phenyl-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid
Compound 1.12 (Example 55)

HO ] HM@/WH

Compound 1.12 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.



nmol ). The reaction m xture was stirred at RT for 3 h,
then 1 N solution of NaOH 25 was added, and extracted
with ether (3 times). The conbined organic extracts
were dried over Na2SO4, and the sol vent was renoved
under reduced pressure to give a llght-yellow oil.
This oil was added to a solution of carbonic add 1-
chl oro-ethyl ester 4- trlfIUQ%onethoxy phenyl ester
(1.23g; 4.31 mmol) in toluene(8 nlL), and the reaction
m xture was stirred for I h at RT followed by |I h at
90 C &one(aoemz eDOS mé-wsqldtzﬂ&m@-ﬂae (RIeH), 715
diluted with Et20 and washed eous

ar1e G 2y 00 FeHCR6 etk BATPdodm: 2k 2 SRbOBImtt)
OVEl4-2.08 mI\Q;’)SOQG_ﬁgyj(ttdpg £ ieal) was renoved under

reduced pressure. Flash chrormt ography of the residue
with alt @Pl%%lcéiﬁﬂd&ﬂé(&'ﬂé5@-ﬂ@2 gave 1.05 g (48% of
s ethyl-(6- mathoxy 1, 2,3, 4-tetrahydro- napht hal en- 2- yI) c

arbam c_acid 4- trlfl uor onet hoxy- phenyl ester as
wha-{6e - (4-hydraxmbrny! orid a6, @:Maé'ydroaanhth@jerﬂso

(rplsuf’fam,z-ﬁ\eﬁﬁlp(dbiorﬂ&hdd ?xZﬂap{erb‘i AN 26 H§54 (2 8,931(:]!),

s % Eﬂ &31 (m 3H) LO Ms: C21H23F3NM4:
Et hyI 6- /'psz , 3. 4-tetrahydro-napht hal en-2-vl)-c
ar bam c aci d74- tri fI uor onet hoxy- phenyl ester. Schene

1.2-¢5- [&%Mhdamiénm 1- ethylureldo] 5,8,7 8-tetrahydronaphthalen-2-ylsulfanyi}-2-
tetr ahydr 0- napht hal en-

10 5. T%/tk‘yl f&ngﬁaEfé\gE?‘ﬂ“a! 15?1} f | uor onet hoxy- phenyl ester
' (89 6 ng; 2.19 mmol) In anhydrous CH2CI2 (8 m -) was

%2@1 M sol uti on of boron 1s
trlbrom G 6.57 n., 6.57 mmol) was added

sl owl y. Upontofpl etion of the addition, the reaction

m xture was allowed to warmto RT, quenched with MOH

(10 mM-) and stirred for an additional 2 h. The

soRauwtenbs were evaporated, and the residue was

purified by flash chronmat ography w th hexane- Et OAc
15(2.5:1) to give 649.4 ng (75% of

et A{A-Cllerokfiy ety p-talyloxyRarbony taminn) $u 67, fdgtrahirdioenaphthalen-2-

\%ﬁ){lt&@%@gﬁ-g\eﬁ&i-gmﬂbhfciafc‘dl{&{-BG@ItJ%@fy' phenyl ester as a

Compound 5.0 {Example 58)

“°”><mu>

20
To a mixture of 2-(3-chloro-6-ethylamino-5,6,7,8-tetrahydro-naphthalen-2-
yisulfanyi)-2-methyl-proplonic acid tert-butyl ester and borane complex (80 mg;
201 pmot), dissolved in CH2Cl, (2 mL), at 0°C is added p-tolyl chloroformate
(35pL; 241 pumol). The reaction was slowly warmed to RT and allowed to stir at
25  RT for 6 days. The solvent was removed under reduced pressure and the crude
residue was purified by flash chromatography (SiO.) eluting with a hexanes-



"H NVR (300 MHz, CDCI3): 8 7.05-7.30 (m 4 H), 6.90
(m 1 H, 7.41-7.60 (m 2H), 5.05 (s, 1H), 4.30 (m
1H, 3.41 (m 2H), 2.90 (m 4H, 1.99 (m 2H, 1.31
(m 3H) LOMS: C20H21F3NOX4: mlz 396 (Mrl) 25 D.

Et hvl - (6-triisoaropyl silanyl suifanyl-1,2.3.4-tetrahydr
o- napht hal en-2-yl)- carbam c acid

4-trifluoromet hoxv-phenyl esfer. Scheme 1. A solution
of ethyl-(6-hydroxy-1, 2,3, 4-tetrahydro-naphthal en- 30
2-yl)-carbamc acid 4- trlfl uor onet hoxy- phenyl ester

( 22DAt gragliend toaifor80 Ingi (29% peftey(drchieso-SXEMRYID-toRi dﬂ&arﬁé@l

(Ahelesa 7 8RR artrrifare Eesanv el -popbrin ol

nroaityl ester as sudlearediisi vel y  added. The resulting m xture
was stl,r f uench th . water
and exth &@&&baﬁiﬁ %bgé){%ﬂ%ﬁ%g?m % 338:2%‘ Ay 3.40 (m,
5 Or BHN2.67-2:07"(AG 4H), IS, IMsNeg-2\06t(, 21E), @r39-h46 (18, 158)] £h-
oveé &a%gb)l and the solvent was renoved 5 under
r etigik essure. Flash chromat ography of the residue
wi th hexane- Et OAc (5:1) yielded 301.6 ng (92% of the

t r¢drhsdund 5T0(23 mg; 5BYAas prepared foBwIng. Stép MEFRoutend
t et r akr‘rsNMR (meIMHzplwsobo 5. 967 Bt LBA)| £.27 mIMi), 8.405,

t ol uene sol uti on gener at ed from
10 r?h')s%aﬂ é;i‘;ﬂ(g\ r‘ﬂh@ﬁ% & 3"()1%60011 2. 545 (Mr)) 12RdmnaH)

(13. 9 poMS.CHAOMO, Sl AT62 (Wke) resul ting m xture was
i o vacuunmed tw ce, and refluxed for 4 h, and
concentrat ed under reduced pressure. Flash

O BB RN IGoh S A B 7 ey b )

15 et taphthafent2- ylhaiapylppweimyl-gmploml dcrinGonkodnd 54 t(Ekaraply 80)
o- ngpht hal en-2- yl)-carbam c acid

4- k.UQL 0N tho phenyl ester as a light-color oil.
Hs‘ﬁlﬁﬁ @@ ,f/@m:%) 8 6.82-7.29(m 7 H), 4.32 (m
1H), F40 ( 2H), 2.81-3.05 (m 4H), 2.05 (m

m
2H) 1.12-1. §'4 (m 6H), 1.03 -1.10 (m 18H) LC/ MB:
czoemn&mu@e’e@ mgr{3,5°/c5f682 steps;)white slid) ras Brapared follawing |

UOROHE 5N Qb ey WLEMGRPRAY tiordfdtha8 Yor p- Byl cHfforoformate and
Step M of Route 2.
2 " NMR (300 MHz, CD50DY):  7.11-7.39 (m, 6H), 4.30 (m, 1H), 3.47 (m,
2H), 2.91-3.15 (m, 4H), 2.06 (m, 2H), 1.45 (m, 6H), 1.28 (m, 3H)
LC/MS: Cz3H25ClaNO4S: miz 482 (M+1)

25 2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl)-amino}-5,8,7,8-tetrahydro-
naphthalen-2-ylsulfanyl}-2-methyl-propionic acid.
Compound 5.2 (Example 60)

"°&©CLJLOT
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t et rahydr onapht hal en- 2-yl sul fanvl } - 2- et hyl - ar opl oni c
acid tert-butyl ester. 20 Schene 1. A solution of
ethyl-(6-triisopropylsllanylsul fanyl -1, 2, 3, 4-

t et r ahydr o- napht hal en- 2-yl ) -carbam c acid
4-trifluoromethoxy-phenyl ester (260.0 ng; 0.46 mmol)
and tert-butyl O bronoisobutylrate (130 uL, 0.69 mmol)
in anhydrous THE (2 nL) was_cooled to 0 C, a 1.0 M
solution of TBAF (690 uL, 6259 nol ) was added, then
the reaction was warnmed to RT, stirred for I h, and 25

t %Pnp@uws Q%Wbbrbré{&?&f preffaréd ﬁaﬁévﬂﬁg Nohi% glsab3ttin

tInES The conbi ned rganic extracts were rleg over

N&E@@ﬂic gl d-eNroE exler "r@ﬂ?ﬁf@ae*bﬁwhwmdor p-tolyl

prcﬁﬁ&%ﬁnatg%d@témo?ﬁébt@lie was purified by flash
chromat ogr aphy el'uting with Hexane-EtOAc (7:1) to
provide 229.2 ng (90% of

2-Aitrmba ey oo oﬁﬂdéh@éﬂ@@ﬁ% 86N usiRG EROFNGARY BrYCEdurg:
no]-5, 6, 7, 8- 'thgtrahydronap E al eﬁlg yl su L

| fanyl } - 2 nmet hyl 30 propionic acid tert-butyl ester as

gﬁl | Ghtbori®h&d 1th|oro-et11 'estdﬂﬂﬂﬁﬂﬁ (o'ﬁm o 896
m ;
(m 2rfchemesh. Agplutionsr T etﬂm' C*EPI)O

b1 el 3@0 mmol)

1.
Czlﬁflél%,%é %hbél\?aﬁas‘k?oo(e‘d to 00 tnﬂilorB&e(HﬁSkyp’ﬂdholWOU% 6.0 mmol)

- 2pe IGERARTT0 i Fqded A ROV PIMIS R W o RT.

) -A3EF SirledTorB. b, tife fe@étionwadiq@enched with saturated NaHCOa. and

o ﬁ%eéepmég%%@ t&'??%f '}he com?) he)é org?an?:fJ ex%acf:s were washed

Sc
2-Wifh- v{raﬁért‘lbdine(, dnéd ovdr tlapSDE hinbthg-splentovasaamooed Under

C PR Prssbiey M8 ST b B st lmabitsny ™

Créhiing with Hexade-Bt3A«(d 011t providerB54€g (20%4) of carbonic acid 1-

t ri C The
Lotrty §ﬁ‘9’?ﬁ%?‘% ljtr tgﬁ\.s:v\dﬂr%'rlétf]if»gj V&an%%te?ggg%oﬁhgﬂ &it.
st i rretH NOIR (M08 MHz, OREIS:E v.281(rs, 48), 66491(e|n1ld)1afmr(eltiﬁ'@,
and the residue was purified by flash chromatography
vvith CH2Cl 2- MeOH (94:6) to give 2-{6-[et hyl - (4-
B.f Eibgr etrahydro-naphthalen-2-yl)-carbamic acid 4-

o% l&m»)v_mnolqgsé 6,7, 8-tetrahydro-naphthal en-2 15

yT1-2-Tetnyl-propionic acid as a white solid.
Scheme 1. To a mixture of 6-methoxy-2-tetralone (950 mg; 5.39 mmol), 2

M of ethylamine in THF (5.4 mlL; 10.78 mmol) and acetic acid (648 mg; 10.78
mmol) in CH2Cl, (5 mL) was added sodium triacetoxyborohydride ( 2.28 g; 10.78
mimol). The reaction mixture was stired at RT for 3 h, then 1N solution of NaOH

—1“0

was added, and extracted with ether (3 times). The combined organic extracts
were dried over Na>S0,, 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 HC! and saturated NaHCOj3. The organic extract was dried over



"H NWR (400 MHz, CDCI3): S 6.96-7.28 (m 7H), 4.30 (m
1H), 3.39 (m 2H), 2.85-3.10 (m 4H), 2.06 (m 2H), -
1.49 (s, 6H), 1.28 (m 3H LC Ms: C24H27F3NCBES: ni z498
(Mrl) 20 -76- D. Fornul ation and Adm ni stration The
present conpounds are PPAR al pha agoni sts and are
therefore wuseful in treating or Inhibiting the
progressi on of PPAR al pha m;:,pl_l ated di seases 5 and
condi tions, such as diabetes, and conplications

t her eof, such as neur opat hy, nephropathy, and

r ﬁhismpaﬁdme sohentiwiéaainb el Uriak tetieSedproduin CFlash

PESRelBBLy AP e feniecndih ey o ARane L GOV 5051
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S (g of ethyll-(e-rhétﬁdi)qpﬁmtm@télrér}ydﬁf-ﬁabﬁﬂialeﬂ-ziwcﬁ}barﬁi: O?%Idf4-

phar macept i ca osition, cogprising a conmpound o
R‘@“‘?fﬂv‘s Lenyﬂéﬁ?rrﬂ;&yh@ns EE 'so provides a met hod

:‘j or b‘cH RRIR (qgo WHz, cn(kjuawlst 7. norrta’tme(lnpmgr@s? (canpfe 71 (d 1H),
ia ire 0S ol erance In a

WRBA GO R D S5 SELS 41 A0 o (T 4D 2hE (.

SgR), a1 (A, t;h;ar apeutl cally effective anobunt of a

phar al oSi ti nprising a conpound of

t he %w'% é HF’%PNB‘FI‘FEZeg%ﬂﬁdS of the present

i nvention may be fornulated into various

pka hydresty-1.2.8@stefrshydasnaphtislgnad-yip BarparhRasRi4- TO

DEMMC%“ cal conpositions, an
e OX¥s ®% particul ar compound, In 20 base
or aciSthanaift, iﬁosnhstmtof Bthy(G-raethdxyel, 2,8 WHeteahyd g eaphtiaten-
nt i,mat, el C i.cal |
w 2aDRetRIC pefo FelfibrohdilodonBAT BRE Geh e 3G 2e mmebin
oﬁnlﬂ)mmms CHyOb(@imil] was cobled foo78°0f a 1 prMasraluﬂnni afbomasi r ed
t

broa . gil-?brzg%lp?w E%‘? W& ¥ a%é Wy SUI tc%ﬁpﬁét‘aﬂ%f
p ﬂmfaﬂdabh ythe feactlm mixttael maa alalnw@tto warro to B&r quencired with
' 'Me?ﬂ {1%3?;. Rk sﬁ\;*ré’d%# &n addit ﬁr Thdsdi &@QR&%% 6r9

ora age orm any O e usua ar mmceu
nr@dd therrasidurwaspiriiipd by ﬂqws%omafegraa@ with hexane-EtOAG (2 5. 1)

to give 649.4 mg (75%) of ethyl-(6-hydroxy-1,2,3 4-tetrahydro-naphthalen-2-yl)—
carbamic acid 4-frifluoromethoxy-phenyl ester as a white solid.

'H NMR (300 MHz, CDCl,): & 7.05-7.30 (m, 4 H), 8.90 (m, 1H), 7.41-7.60
(m, 2H), 5.05 (s, 1H), 4.30 (m, 1H), 3.41 (m, 2H), 2.90 (m, 4H), 1.99 (m 2H),
1.31 (m, 3H)

LC/MS: CzoH21FsNO4: miz 396 (M+1)

D. Ethyi-(6-triisopropyisilanylsulfanyl-1,2,3.4-tetrahvdro-naphthalen-2-yl)-

carbamic acid 4-trifiuoromethoxy-phenyl ester.

Scheme 1. A solution of ethyl-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-
2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (245.1 mg; 0.62 mmol) in
anhydrous CH>Clz (3 mL) and THF (3 mL) was cooled to -30 °C, triethylamine
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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 30 starches, sugars, kaolin, lubricants, binders,
di sintegrating agents and the l[ike in the case of
powders, pills, capsules and tablets. In view of their
ease In -77- administration_, tablets and capsul es
represent the nost advantaggﬁus oral dosage unit
form In which case solid pharmaceutical carriers are

geRr @l 1.5 nirson é?MQﬁhnc Em{yd@ay @k ﬁl[ Q. 74:.9%9%&5 eaéoeséig@(

carrier will usual rrprlseserl wat er ,
i @ddeg: g@‘%ﬁ?‘i'“"& 'HBE’@%WQQ stisrediah §'rré‘éf | 7e|htt§°" ﬁltﬂnc@ébwlﬂ’! e,
t Quafidr Candl eX@rabtal With Yot d@)ﬁrﬂ%@) |'ﬁﬁ;| dé%%ed 'o?d;aﬁ‘ﬁd SRts were

sol ut | ons, for exa ared whi ch

c Afeshed withwaler. bege, IPii ﬁzéeréivﬂzﬁw @Rd '@%@@bwg%rmmquﬁ or

uﬁaeetréa@eefpresgadel 'F?asﬂ%ﬂroﬁ{awmy%ﬂh%tréﬁaue With R&tanbl e
su enS|ons ma

o R eI9e 2616 19 (929 e fitats T BNAG7 8.6 g7 O
Irﬂﬁﬁolm te@akis{Fiph ospHind)PA1aiame 5.2t 0S053Uhimat) Ware

for ercut aneous administration, the io carrier
ﬁ&ﬂsm 'usaﬁﬁ?lvts%sgege %iﬂlssﬂroemmm (efily 0.58

arfﬁay an’rdt N%I\lll(ﬁbdi ﬁlg{ 0488 finid) aagﬁﬂtrhtecwéultm@ahukbarmaén ned
W Sul l.a e |1 V na re.iln

IR Re. ol e a4 80 Hmantted yauer 8dlced pressure.
S gﬁljﬂ%hfchm@ogielbmﬁtﬁ:the?@ﬂd@é fvmh%ﬁape-&mAc S‘I_lol:‘l).atff&dﬁb 261.8
a | S 111 a | (0] 0 e
N AR R B SR T R RS AU LS
cgﬁ)}_mgﬁa:ﬁi@aﬂd 4-Thfemrontathgyphenyd esienzs/a thght-]:?lor oil.

m ni ri ., ra

Soren, TSN A NiE QY Ba 7 Dol A, 4aed of 1R AR,
faﬂm,&@f-smqummmmsc(_m, m?). fi mzmma(gi, BHYLEO3 .1md(jeri,r18}g;l .

Nncrea I | V, e correspondl n S
form g&@%&‘é’%ﬁ# %Séat(ma reparati og of agueous

conp03|t|ons 20 It Is especi al l'y advantageous to
t

, form agrmdl | Rs{,f@,ﬁoﬁgﬁgﬁw (6.%15 %@Foy uif&ﬁ)@ﬁ .3 R—O

phyS|ca screte units suit nitar osages,
eatelmhydtornapbmaéﬁm-a-wgcarbarpqc@e@t%ﬂﬂum@aetqgahphwl ester (260 0

aGh{; P46 MAoHInE Mrt- 6 GHLb RN ob@yIPIe BHeauLt DBadRRbI R
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 EtzO (3 times). The combined organic
extracts were dried over Na>S0O4, 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-tetrah'ydronaphthalen-z-ylsulfanyl}-z-methyl-
propionic acid tert-butyl ester as a light-color oil.



25 therapeutic effect in association with the required
phar maceutical carrier. Exanples of such dosage unit
forms are tablets (including scored or coated

tabl ets), capsules, pills, powder packets, wafers,

I njectabl e solutions or suspensions, teaspoonfuls,

t abl espoonful s and the |Ii ke, and segregated multiples
thereof. 30 -78- Pharnaceutically acceptable acid
addition salts include the Fﬁerapeutlcally active
non-toxic acid addition salt fornms which the disclosed

conpounqwm?%o%%ﬁz dfm’{ﬁ, 695-7128 ( h,a?ﬁ-?{]déSﬁggeﬁ) 3.41 (m,

conveni ent | e obtal ne treatin orm

w2 2T g3 8 S 2hic 44 (o Bhib 4 4245
Hae% i norganic acids 5 such as hydrohalic

aC| N? ydrochl oric or hydrobrom c acid;

sul f ur H&A SileﬁaanngﬁNGp'NéﬁV@ MtNa)X he i ke acids; or

s organic acids such as, for exanple, acetic,

pr opan0|Ec h dr oxyacetl c, | actl c, p rva C, %>g’a iC,

Ciy L'.ﬁauem%t | .mé't -prBbibA saulfomc

bemZenesut roni oruenesuf roni c, cyclanic,
sai | cysmemqﬂ afrisAly @n@f@ycﬁr[ethyl;ﬁ&fﬂf’@p@mﬁ@pww@enwsarbonyl)
a‘%n@lﬁe]-s &7 EHStrét@HfB-r?éMthbleﬁ dﬁﬁhfhnﬁﬂ-ﬁ-&eﬂ@i@fdp&ﬁﬁ: do 1%0 .8

sol vat es whi di scl ose as wel |

10 sdng:P- z?n'@meafn caggz donl) was me'#%fo é’éc k- aed viﬂwea%?ﬂe apig(4
eXAIWR 44184 sloRfy. THeGOABbRINBEUre Was bhldvéd tbavanﬁqaw afd Y

the salt form.can be converted b treatEent W th

al 4apd far deSoh-t Hhe saheptapuere thep enaporated aNddRe sesiduewas
f Oddﬂiﬁedj%f LEC:! oﬁl‘dmdtdig?aWSIﬁmlﬂlﬁCIﬂWé@H (94:6)16 @We\m{eqbthw(q-

oun of fornu Unl es se
e EHTREIN G- PHeRER A To B o e ra b R T2
15 coymmram}sz-dfetr@t mplohle anﬁmmwmntefsowd | possible

cont ot nMA 00 YHEEOREREBE Tan AL S Py pe

bag);c2. HBJ3G‘KDl{hﬂuH$;tZOBD(hUQE) 10M9r(s, 6H), 2028 fray 3H)cul ar ,

(S)- conbm: GeerNoSTBa fEIME n bi val ent cyelic
saturated radicals may have either the cis- or

trans-configuration. The invention enconpasses

05t er eocheni cal | y isomeric



forms including diastereoisoners, as well as m xtures
thereof in any proportion of the disclosed conpounds.
The di scl osed conpounds may al so exist in their 25
tautoneric forms. Such forns al though not explicitly
indicated in the above and follow ng fornul ae are
intended to be included within the scope of the
present invention. For exanple, In conpound 2.1 or
Exanple 3, there Is a chlratecenter on the C-2 of the
i ndane ring. For this conpound, the (S) Isomer is nore
achi 30 -79- E. USE Those of
skbl Fgrmuﬁ{l%ﬂ a%ggg@ésnt a%&?‘?dl sorders or conditions

medi ated by the PPAR al pha could easily determ ne the

ff [ |
or coent 4 apat ocPRURls ek PRA b Rorishliil dé povefos

geussfudin treating otiphibiding Ihi!t pf@srgss.tmf P&’%@p@mwednz@dldie,eases
f I k
5€ %%Cédnxﬁoﬁ%scmésgb& X a@g&ﬂ?@gérﬁng%éf oA 480/ kg

wel ght', nore pre gt005
ngmﬂgom@uynemrgmthy. pnd WOWV appropri at e to
adm ni ster the therapeutically effective dose as two,
three, four or nore sub-doses at appropriate

i nt er vAhe Inventindretrestaaetiied for eatingn subiestwith a REARsipha-
T OfnBYthidh Sfbedse léﬁidtm&ﬁé@&ﬁnﬁr@fm%dnﬁﬁterﬁ?&qm&sugject a

contal ning 0.0

10 pathﬁa@aut&aa"soefﬁaeﬂvﬁ 2oy ob3 p%mwﬂpwgpmp@mn eREMPrigiara
do&ﬁ‘ﬂ?ounﬁ of me ifveRtia. eﬁe‘tﬁ@nﬁ&?al?o Hﬂévldés Hhettod for trédling or

osa forns, Conpounds
of '“F'H@"SH\?&TPQ’G%'%V déﬁbaeﬁ?sk?é "P)‘P%'ﬁg glgosstolerapee In asubjedt,
% r wﬁ?rEmug@ﬁﬁm c@hphée%l’h‘iﬂﬁrﬁlﬁéitl)ngl?m@mfbjﬁtoﬂg ltrdrageLgically
scl gse so be formul ated as
o Staciies SEFTLERH PR TR CEEOE PSR CoPARY of he
1sexmoéntidasage and frequency of admi nistrati on depends
on the particular conpound of fornula (1) used, the

particul ar condition being treated, the severity of
t he corhetcompobmdsyf the presentiinvérition agy, bevfemgltdtedimtb various

gener al Y S ? ' f ' .i r
o apranpeBLealp e B BRI Pufosen THRBAERe ray be
pharmaceutical compositions, an effective amount of a particular compound, in
20 base or acid addition salt form, as the active ingredient Is intimately mixed with a

pharmaceutically acceptable carrier.

A carrier may take a wide variety of forms depending on the form of

preparation desired for administration. These pharmaceutical compositions are

25 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

30 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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taking, as is well known to those skilled in the art.
Furthernore, it is evident that said effective daily
anount nmay be | owered or increased depending on the
response of the treated patient and/or dependi ng on

t he eval uation of the physician prescribing the
conpounds of the instant invention. The effective
daily 2s anount ranges nentioned herein are therefore
only guidelines. The next s €tion includes detailed
Information relating to the use of the disclosed

C QERRINVEBoR &b Eﬁ@ééﬂsb@g Sepreget tnm?os@ eamw@dausp&at he
resent |nvent|on alr e har naceut i cal | actlve fo

eﬁﬁ?ﬁﬂeé’"'tzi%’“PMﬁ"QF FAse saﬂ)cbmaémceUAe@ &amerﬁgarﬁaeemﬂy

aghpidye@f Fé rérnyramcinwasmbﬁsethe%ma@wnﬂisuanﬁcdm;ﬁfss&@hley
sel ective PPAR a onl sts, havin an activi tlé/

Mealsr, qtdegstin l?’ﬂﬁﬂaﬁi B p?é‘ieéﬁ@ye% SXAMp RN aA
p%blﬁﬁﬂiw may bé Q\clmﬂed!DFnj%:ctaﬁIédzoldﬁ(m‘i’sjC erabmplédmay Be P?ébare'ﬁo

or nore. PPAR al ﬁﬁonl sts are sef ul or the

t r‘"é‘é(h'ﬁ%ﬂle caﬁf“é\?@'ﬁf’ﬂ%’ﬁ sa P%Iqlqcﬁﬁe sqly N é‘g’P@%’é? e
gfsamféeerfargm&&e s6liitidnh enjﬁa%dlemmng&m:gay 8186 b8 brepared in
| ases apet es lre
¢ R aee sppheiate e e SugP OB kP e NG Jok i mavpe
n %ﬁmdysat IRYhe dsdmpoemaﬁet $uftable mwerdntdnesuﬁcamaietration the
eri nsul |ne
1 ¥Rl oter Ay oo & DT ERE SinBSERG 295 BRVPGA SHHEPI% o
usettingragentybptivatilyodonwiridd withsultibie sddginas nsaa@;uﬁbam@l ih yhinor
activ S ents inc tl-dl abe
5 Peonotions S addiB a8 tated ASighiiFart Bhlsiaadl fiect to the
S&Rinl Buzle aeduﬁ\wsmhayaacnmaatm adlhmmnlatnante ﬂmkso i araMermiaydbe
[
AR bt ileb L Sk Rans PR rotstlons mevipe.
k redwinisteret frevarious fvays, @éat. &sma h‘ansgerefai patch,\ﬂs adspoben,fasran
2Q, '@QSE@&%@A&BH@H ARy &mﬁw dufiaP LK Wl E?%tot #6ir

osed ar naceut | nposi ti ons
dulm:ea;gd ava@nr@glubl!imvgw‘e gwsespmﬁm basecfprrm@re meresHitabledn

|t g?ipﬁfg,?gﬁ g.cggafgi%sﬁo\qj@os,ﬁg{s t herapeutic purposes, the
It is especially advantageousto 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.



amount” as used herein, nmeans that anmount of each
active conpound or pharmaceutical agent, alone or in
conmbi nation, that elicits the biological or 25
medi ci nal response in a tissue system aninmal or hunan
that is being sought by a researcher, veterinarian,
nmedi cal doctor or other clinician, which includes

all eviation of the synptons of the di sease or disorder
bei ng treated. For prophyl-d8tic purposes (i.e.,
inhibiting the onset or progression of a disorder),

the t

oount - rmacsledly abePta 6 b St cfids o b radBfcaly
agastive neri-ionie agid adeitionm sat fnaus which mhaﬂsctose@m@nmunds are able
| NI Stia '?atgé r SatPEdHbni M}%e%%edo:{ rt%%aﬂ% &%gifgg féHn th

di'sordér as belng soug t by a rese
veareanpmﬂia@rac'mpmnamd@rcompnm fosiexainplai ippeaanic Bids,

st IEJCR gd%eé:@‘é@ﬁg g Foei*ﬂb oF Iﬁl?l‘m hagssdﬂ‘tm& Wit &'

nore erein exanpl e
aophonplmneraed thedikaﬂclmd&pcgmmﬁcldy suﬁeasaﬁuwamalel. gcadic,

DI SORHORE hycBlyYot! BB biffuic BN aiohl?) scink& Aol ONe

driug 1 n the natron 1s a nirstered 1n an ano 5
t rfatnarl@ realip. tar@icagitig: methanesylfonip edangsufeniccberzen esulfomc

dﬂlome?nﬁﬁflﬁﬂlca&yeﬁﬁrlc Qé’ﬂcylﬁcS p-a‘iﬂ?ﬁd”s@ﬂﬁ'hﬂ 'p‘élnﬁUlc and the |lh6 a?]ds

prophylactic wh dm ni st er ed nbi nation wt

1o sebefam ﬁddl%mvoﬁa!tualﬁﬁaaomﬂwsth%@w@ﬁ \M'@;C'T thetdisclosed

| AR Hohas) aas‘Well @8 }hebéaltg tirétd Saré b6le 3B Sh@l‘i 86lvatBs arffor
amount that |s sub-therapeutic or sub- prophyl actic if

adiRIPE yderies pisRRolates And Hiedike. h@?‘ﬁ’ﬁéﬁﬂy tEe 6?' form can be

Pr @pldrteBy tfeathit witd kAl fltethedreb 0868 faah. 10
Anti -di abetic agents Include thiazolidinedi one and

non-thiazolidinedrong insulin sensitizers, which
15 decr eaStbrétﬁédni&mel‘f@hsld@ﬁwé alNthe PassiIE3EMeny fobnb WhithNige

th ff N  t t t
T
adhdivated; thdrehamied] dagignatibn piaeppoandsdenoteis tioemmixture of all

P kb B RGP EehEBRAL A BRIR CERARNG A

Ses NSCT | I'n rgesponsi ve
gemwereﬁnansmﬂdanarﬁﬂonmﬂof the banic mglemllatt gdrugtues. More in

0 | bl Aae et @fgﬁavé e (#E)°6+ @ﬁ chfRitioh?: 4 -
pysdbeliitngﬂtann hivplentidydiiosatysaled yao)caissnawmgve-eithelzm cispor.
buﬁ’ﬁﬁ%hﬁ’&fr&io(\; Ti'lé ifi¥ention encompasses stereochemically isomeric

forms including diastereoisomers, as well as mixtures thereof in any proportion of
the disclosed compounds. The disclosed compounds may also exist in their

25 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.

30



205 - ((4 - (2 - (methyl - 2 - pyridinylam no)
et hoxy) phenyl) nethyl) - 2,4 thiazolidinedione,
known as AVANDI A; al so known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone
mal eate); (2) ploglitazone (2,4 - thiazolidinedione,
5- ((4- (2- (5- ethyl - 2 pyridinyl) ethoxy)
phenyl) methyl) -, nonohydrochioride, (+- ) - or 5 -
25 ((4 - (2 - (5 - ethyl - -7Z%8= pyridyl) ethoxy)
phenyl) methy) - 2,4 - thiazolidi nedi one, known as
Ag%QESEZACTCS or GLUSTIN; also known as AD 4833, U
U 72107A, U 72107E, pioglitazone hydrochloride
( USAN) Those3f skilt inghe treatoment c(f GlsorcKe(sﬂor cofdions mediafiey dy the-

be nPZ,{)ﬁ’gpgé(né(qulckgasﬁy ﬁ?tgnm{\ %1 0XY) pheny ,“5 %n%?%%/ﬁ" t}'e 'ée’sh
- Gasults preseated derpingftemand dtmarinforazatibioSIDAjeneriEil i3 ¢dvfemplated
s GNEE PocByurlieord KPR 2, SboPHbna s e
( (weighs.-rgre preferably fromdbetmaikyie 0 Sang/kg body weight. It may be
pyaﬂgtgreg %Jrg?rﬁfgﬂﬁlﬂ']e tﬁsar%g%ﬁh %ﬁegﬁo%eausa 28 0, tﬁreeyfpgjﬁor
rremm sub-doses at apmrpmaie Intsirvalelthaougheut tie day GSald gab-doses
X hﬂﬁ%fz %Hloiﬁﬁﬁm‘lat%)é% uﬂ@@&%gélf&ﬁ\s fo?exaﬁrl EBME%W@@ 3.mg to 250

al so

10 neBgPt {3RA0Bend impartiuiar 055 WEPmNG oflaytlmugtqdémperyumtmeage
NGHd. *‘Eﬁaﬁﬁilésq}]&ﬁ&' @&%34 oy n@cﬁo ?n% 'lS‘ﬁ'Ié' 25‘ m%e_ﬁrﬁd 5% Zignd

agents I nclude, but are not 501
( ﬁPFa%fP""PI\fEPf!Est PNUB W@UW‘@O@@ b%P"BPRBdiB fimes:

i Sr@l’éﬁgé)&r' é@:b&lﬁaneoﬁs o5trans@bﬁrﬁh¢ Pat&h fonh(:l%t:ons( a)lscl@éb%nw -
5 0xazo et hyl phenyl -

newgnoung may 2')50 kﬁeﬁﬁwlﬁtf{dsas a %Pzav ar ch%feﬂeeﬁl F wﬂaﬁa lgi n -
155 formuis@hEY!) - 2 - methoxy - N -

The exact dosage and frequency of administration depends on the
particular compound of formula (1) used, the particular condition being treated,
the severity of the condition being treated, the age, weight and general physical

20 condition of the particular patient as well as other medication the patient may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that
said effective dally 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

25 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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(4 - (trifluoronmethyl) benzyl) benzamde or 5 - ((2,4
- dioxo - 5 - thiazolidinyl) nmethyl) - 2 - nethoxy - N
- ((4 - (trifluoronethyl) phenyl) m ethyl)

benzam de); and 20 (3) Farglitazar (L - tyrosine, N -
(2 - benzoyl phenyl) - o - (2 - (5 - nethyl - 2 -
phenyl - 4 - oxazolyl) ethyl) - or N- (2 -

benzoyl phenyl) - 0 - (2 - (5 - nethyl - 2 - phenyl - 4
- oxazolyl) ethyl) - L - tyf&8sine, or GA570 or

G -262570). . 25 O her agents have al so been shown to
have PPAR nodul ator activity such as PPAR ganmm,
SPPAR gamra, and/or PPAR del ta/ gamma agoni st

gctl i1‘§i7tm° Ccorpogrids of &m:rééteat inckntion H_arg ph(alﬂriflao%DtlEéWSct!\(e?ior
en m
o1 SRS 55 PEATEAE 4ahnifs, ifdiaing 16 G50 St @Fie interlon, he

?;{mx R gdx ard greferabiyl selsafve F%ﬂ’AR &phd adgnists, Having 3h actwlty
- - act t
R0 TR R P B P o 55450, n
rﬁp:etm:hly 26830 G0 or 300 or rheke. LR- 90 ( 2, 5,b5 -I tris (4 -

ioro - : - 0Xx c a .
ppARdol T AR 8 R 5 e MestrRRAP Rolih of Fhfitng
( 6the PrdgressR bf pMPARY.cmyd thesfoljgwing Gon dtﬁﬁs GrAB$@sé$Pype I

4 9 845

(PR, impe o i ehcer il BRI dhucost et )
L Grepbiapathy( reemepatine rinsidin resistaree, hyperglysemiaRemi
agﬁﬂ}yeﬁﬁs)uiinerﬁl%?’) Ri sarestat (CT-112);

Combination therapy

The compounds of the present invention may be used in combination with
other pharmaceutically active agents. These agents include anti-diabetic agents,
such as metformin, insulin, and insulin sensitizers (such as TZD's; blood-
pressure lowering agents; lipid lowering agents; and Acrp30 or Adiponectin
modulators such as Famoxin.

Methods are known in the art for determining effective doses for
therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or
pharmaceutical agent, alona 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,



(14) YM 440 (PPAR agonist); 15 (15) AR H049020 (PPAR
agonist); (16) GWNO072 (4 - (4 - ((255S) - 5 - (2 -
(bis (phenyl methyl) amno) - 2 - oxoethyl) - 2 -
heptyl - 4 - oxo - 3 - thiazo lidinyl) butyl) benzoic
acid); (17) GWN 409544 (GWM544 or GM409544); (18) NN
2344 (DRF 2593); 20 (19) NN 622 (DRF 2725); (20)

AR- H039242 (AZ-242); (21) GWN 9820 (fibrate); (22) GW
1929 (N - (2 - benzoyl phenyi&-- 0 - (2 - (nethyl - 2 -
pyri di nyl am no) et hyI) - L - tyrosine, known as GJV

2331, PPAR al onj st): ), SB 219994

4 veteripariary, E‘Bd%BE?&EBEQEB%%ﬂ’E izﬂﬁ' hdhye @?ﬁ%&%\'ent | pha

- ;{r&vﬂ’es%omdirfatlbhsléfrtﬁebhmbbe)drb@lﬂmeiﬁpfbﬂmlé? (8réddh @Fug
NZ0ox

mé? ﬁé’f‘ﬁ‘fﬁterfﬁé |neqmég(wnéﬂglﬁﬁej'apeugwélgf)}/pl)oPIleactlQanyzeffectlve
t r¢rﬁdu2mr(@)eetg huaggbrzerlem@ gome corawihationris b@ﬁllﬁl%w?&l Wﬁh{kﬁhdhn;
acjd, 4 - - ani no 0X

5 > Uagtis s hprapate & b PO GG AR etec Horephutly -
PRAGab@ltieloy prphylastic)whenGdmir(istéred acﬁﬁﬁﬁéﬁoﬁ Rﬁ%ﬂlﬁxéi!sdbbﬁd gr
ago %t%tgglagtﬁq%?%ﬁgrﬁﬁg% fﬁgﬁé\{%& Pr og&sl ﬁ%kﬁ ﬁ@}fg_s are administered in
EI ig)‘i;id‘iodmtﬂa{ Ils Fa)aiegtltlterrapduﬂom;%?pr&ﬂlyﬁﬁk if hﬂlﬁfﬁ@férecé alor2u(a3 but

a agoni st

eV Q%afteﬁ%?( %[PB’FY?%&CREP% ?‘iqﬁi"'skeg%‘f‘“@;%%ss) ( PPA(R :

10 al pha/ Antgimbetid 3gentsi@8)deCGHibddidinediBRé\Ryd agrethiazblidinddiohe

;gﬁéﬂgt@?&slég&‘micﬁ%weﬁé beripggr%? in&u‘h%gggﬁgce(@o é%ﬁ%ncing the

effects of insulin at target organs and tissues.

Some of the following agents are known to bind and activate the nuclear
15 receptor peroxisome proliferator-activated receptor-gamma (PPARYy) which
increases transcription of specific insulin-responsive genes. Examples of PPAR-
gamma agonists are thiazolidinediones such as:
(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (methyl -2 -
pyridinylamino) ethoxy} phenyl) methyl) -, (Z) - 2 - butenedioate (1:1) or
20 5 - ((4 - (2 - (methyl - 2 - pyridinylamino) ethoxy) phenyl) methyl) - 2,4 ~
thiazolidinedione, known as AVANDIA; also known as BRL 49853,
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 -
25 ((4 - (2 - (5 - ethyl - 2 - pyridyt) ethoxy) phenyl) methy) - 2,4 -
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; aiso
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochlorlde (USAN));
(3) troglitazone (5 - ((4 - ((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyi
30 - 2H - 1 - benzopyran - 2 - yl) methoxy) phenyl) methyl) - 2,4 -



10 (31) NI D525-209 (NI D525); (32) VDO 52 (VDO 52);
(33) LG 100754 (peroxisone proliferator-activated
receptor agonist); (34) LY-510929 (peroxisone
proliferator-activated receptor agonist); (35)
bexarotene (4 - (1 - (3,5,5,8,8 - pentanethyl -
5,6,7,8 - tetrahydro - 2 - 15 napht hai enyl) et henyl)
benzoi c acid, known as TARGRETIN, TARGRETYN,
TARGREXI N, al so known as LGB21069, LG 100069, LG
1069, LDG 1069, LG 69, RO 264455); and (36) GWM1 536

(PPAR al phaoldiadifistes known’dd N%’%cﬂ_ fr(?ézum Uhomozm or

sensitizing agents [ nclude are not limt

(1) INS-P h?'FQ)RWQ’fG‘sQSt(HIQ%rC@Oﬁ BR 92132, 68925' 326),-
hexahy )Si ne
phosphg ;&égm!fdn‘é*(g%[? ﬁﬁo&%ﬁilﬁég 6%{9 %I ycogen

synt has e naphthalenyimethyikg)é-thisreliginedioge ops - (Q)’ @eta 3
s adrenocepiisb ﬁa@nmﬁtﬁ) noxr?a)%ht%geﬁﬁz%e{hklﬁ)u N- (2 -

4 - b t hyl
gydrog(;:/aih'gzxime i p rq?ﬁnalm)nwgh%ns#

known as yinfethyd) tﬂ.gzcﬂodmer 2/2:2-( &)@ﬂé%lso&ﬁbwghymss or

phosphorylase i nhi bitors
f r uct oseNpoitaZOBPRRADhat ase i nhibitors; 30 (7) chronic
pi col i (?SEBTmnadyl sul fate (vanadi um oxysul fate);
(8) KP 102 (organo-vanadi um conmpound); -85- (9)

19 chronic polynicotinate; (10) potassium channel agoni st
NN 414Addnﬂ&ianwthe?ﬁ& ﬂ\!%.zolﬁilnedloﬁ'éﬁ {rat sires insbhﬁ;érilsltlzi‘hg-

glr%g t;s?nch}dﬂé;tqa%n _}"l'ptgg (thiazolidine -
(13) T1740t-60) {SFT( 5014 PNUota2l Hbiz-aH 6-UBT-6096, oEPNYI 182216: 2
) isoxazolidine - 3, 5 - dione, 4 - ((4 - (2 - phenyl - 5 - methyl) - 1,3 -
15 oxazolyl) ethylpheny! - 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
20 (3) Farglitazar (L - tyrosine, N - (2 - benzoyiphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl! - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl) - O - (2 - (5 -
methyi - 2 - phenyl - 4 - oxazolyl) ethyl) - L — tyrosine, or GW2570 or
Gl-262570).

25 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) R 119702((+ - ) - 5 - (4 - (5 - Methoxy - 1H - benzimidazol - 2 -
30 yimethoxy) benzyl) thlazolin - 2, 4 - dione hydrochloride, or Ci 1037 or
CS 011);



napht hyi rnet hyl ) benzoxazole); (14) SDZ PGUJ 693 ((+) -
trans - 2 (S - ((4 - chiorophenoxy) nethyl) - 7al pha -
(3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b)
oxazol - 5 10 (6H) - one); (15) S 15261 ((- ) - 4 -

(2 - ((9H - fluoren - 9 - ylacetyl) am no) ethyl) {
benzoic acid 2 - ((2 - nmethoxy - 2 - (3 -
(trifluoromethyl) phenyl) eto am no) ethyl ester);
(16) AZM 134 (Alizyme); 15%17) AR AD, (18) R 102380;
(19) PNU 140975 (1 - (hydrazinoi m nonmet hyl) hydrazi no)

?Cet | C(HPIK- 9402(9&051%&9 f%?at& tlvated receptor aipha ?%OTSISU

ydra2| nol m nonet a2| no acetic acld
NC 210@er(osisome(pvoﬂferat9h pigd rerertpy gamma.agauisthol i ny )

t hyl 28ist d
LV g e ettt i) e

JTP 20993c{d2PPA el!ah(qgonlsos - net hyI - 2 - phenyl - 4
- oxaz t .mal oni c acid dinet hyl

3 di es,te?‘li)y'l“}*’é@)dg?éN a ot m(s (R - (1, 2 - dithioian -
3 -yl Xﬁ)ﬁﬂr)(mﬁjl(E'PaBr{dgorﬂSt}so known as (R)-al pha

2 "0y e SR eheh STl dodecanor ¢
aci d) ; (e)mmasmmwmsos - (4-7(2 - (5 - nethyl -
"D RpRE I8 ne - %4 T aione): (30) EM
10 131258 (1® L-764406 (RPAR agdhist); met hyl - 2 - phenyl oxazol -
R WL (R
16336) ;(12) LM-4156 (PPAR agonist);
(13) Risarestat (CT-112);
(14) YM 440 (PPAR agonist);
15 (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);
20 (19) NN 622 (DRF 2725);
(20) AR-H039242 (AZ-242),
(21) GW 9820 (fibrate);
(22) GW 1929 (N - (2 - benzoylphenyt) - O - (2 - (methyl - 2 -
pyridinylamino) ethyl) - L - tyrosine, known as GW 2331, PPAR alphaly
25 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 (8) - (2,
2, 2 - trifluorosthoxy) propionic acid or benzenepropanoic acid,4 - (2 -
30 - (2 - benzoxazolylmethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)

-, (alpha$8) -, PPARalpha/y agonist);
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(32) HQL975( 3- (4- (2- (5- net hyl

- 2- phenyl oxazol - 4-yl ) et hoxy) 5 phenyl) - 2 (S) -
(propyl am no) propionic acid); (33) DRF 2189 (5 - ((4
- (2 - (1 - Indolyl) ethoxy) phenyl) nethyl)
thiazolidine - 2, 4 - dione); (34) DRF 554158; (35)
DRF- NPCC, 10 (36) CLX 0100, CLX 0101, CLX 0900, or CLX
0901; (37) lkappaB Kinase (I KK B) Inhibitors (38)

m t ogen- acti vat ed ‘protei n ki%ase (MAPK) inhibitors

p38 MAPK Stinmul ators (39) phosphatidyl-inositide

tripho i.,nsulin ecycling receptor

i nhi bi %ygw(%%@?ﬁéggﬂléébrt er 4gm)dul gt ors

(42) TId5) Henvfibeate (Rropanolcid)d, p4EEhlarobdnzoyl)phenoxyl-2-

S bocyr Ehhe ARG st Koo o FRER 38O Ehom
i nhi bi t ol 4PIDROMICRY) PBARslfhagigyuistiis (46) Gal par an;

(47) R . ‘E{B;?R(I e | maturation factor;
(49) |%ﬁzm3§%‘? nti ?Iﬁ'hagéqoggbbr (IPF or insulin

pot ent (27) GY-283% (RRARLAIphdpaddnid}); sonmat omedi n C coupl ed
wi th bindi ' al so. known as | G- BP3, | G- BP3,
Somato%&%’ogéﬂﬁrﬂr@(ﬁ’wws‘e;knovvn as V-411) or

A ucanizy) Lot e £ (PPARYRIgehieg;h Hol dings Ltd. or Vol que

Phar maceut i cal lzé %) B%I ucose- 6 phosphatase inhibitors;
30 (53§30 h¥t3P05EE PPARY@88Ws:r ansport protein: (54)

gl ucoc gi1h Np9sFb-sERGRIB-85)ant agoni sts;  and

(32) VDO-52 (VDO-52),

(33) LG 100754 (peroxisome proliferator-activated receptor agonist);

(34) LY-510929 (peroxisome proliferator-activated receptor agonist);

(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
naphthatenyl) 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 inositolorD - 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 ICl D 2079) or AZ 40140;

(5) glycogen phosphorylase inhibitors;

(6) fructose-1,8-bisphosphatase inhibitors;

(7) chromic plcolinate, vanadyl sulfate (vanadium oxysulfate);

(8) KP 102 (organo-vanadium compound);



10

15

20

-87- (55) glutam ne:fructose-6-phosphate

am dotransferase (GFAT) nodulators. (C) Biguanides,
whi ch decrease |iver glucose production and increases
5 the uptake of glucose. Exanples include netformn
such as: (1) 1, 1 - dinethyl biguanide (e.g., Metformn
- DepoMed, Metformn - Blovaii Corporation, or

METFORM N GR (nmetform n gastric retention polyner));
and (2) nmetformn hydrochl orfde (N, N

-di met hyl i m dodi car boni m di ¢ diam de 10

rmnohy r known as LA 6023, BMs 207150,
ﬂﬁ&@%rﬂic p@ﬁw@gﬁ%@ XR. (D) Al pha-gl ucosi dase

i nh| bi t(d)@)s)otamwmhanml@gonlstlPﬂMﬂ@I ucosi dase. Al pha-

gl ucosl t S alH

el a1 g A 2B0IE S, St s L0 pHERITe) bidEieftonabis

undi gest e(ibhiwidiohya,r’a-tﬁsnﬂire subsequent |y broken down

s5in 3 ?-f £ducing the post-prandial glucose peak.
s inc

Exn'pl ude, but are not limited to: (1)
acar bod#3)(1174 ¢t uboBe(2 6 - - diogothiazolidindeoxyymethygl) - 2 (24 S

1a|ha - 4,5,6 - trihydroxy -
g - ﬁ dr Byg)‘&g%sl&gg})c cl ohexen -1 _y ZM;/

amn o) (j 4)a$ BG 3((1)r trevpy2 @ﬁ’rd&%ﬂ chiorpghenoxy) met

| pha -
ZGD_ 3542?{a'lplﬁl| l{QQP-y&aﬂ&%EIl\en'yl)Qétrahy&%iyrrol@@sp gRE%aE?;

GLUCCR, CSHANnAsE GLUM DA, or ASCAROSE): (2) Mglitol

(3,4,5 415%@%16&“?—14 1(9'-, (gi-l ﬂu6?en ghwcefy»%hwé))ethylﬁ
25 (hy roxymeth bet a,

Sbet a) ) QﬁZOIC@QIR 23F6(?4ﬂ"!5“5&5»0/13O (3c2tnﬂuq59raﬁf6xl}ehﬂw)ethyl)

2 - (hydréﬁgma)aé lester)3, 4, 5 - piperidinetriol, also.
known as _BAY 1092& BAY M 1099, BAY-m 1099, BAYGLI TCAL,

DI ASTABH) A4y J3Elizypey | Ay, M TOLBAY, PLUMARQL):
(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;

25 (26) JTP 20993 (2 - (4 - (2 - (5 - methyl - 2 - phenyl - 4 - oxazolyl) ethoxy)

benzyl) --malonic acld 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);

30 (29) BM 152054 (5 - (4 - (2 - (5 - methyl - 2 - (2 - thienyl) oxazol - 4 - yl)

ethoxy) benzothien - 7 - yimethyl) thiazolidine - 2, 4 — dione};



-88- (3) CKD-711 (0 - 4 - deoxy - 4 - ((2,3 - epoxy -
3 - hydroxynethyl - 4,5,6 trihydroxycycl ohexane -1 -
yl) amino) - alpha - b - glucopyranosyl - (1 - 4) -

al pha - D - glucopyranosyl - (1 - 4) - D -

gl ucopyranose); (4) emglitate (4 - (2 -
((2R, 3R, 4R 5S) - 3,4,5 - trihydroxy - 2 5 ,
(hydroxymethyl) -1 - piperidinyl) ethoxy) benzoic acid
ethyl ester, also known as8AY o 1248 or MKC 542);

(5) MOR 14 (3,4,5 - piperidinetriol, 2 -

Dy T 8. el 4y oo

met hyi de depzothien + Ty dimethyt) tilbaoliding + Bot adiohe)e) ; and 10

6) Vogl, o i Xy - 4 - 2 - hydroxy - 1 -
(v Ry e desa iy fosdg ) 5 UG - Tvarew
( hydr of3R)EQH)A7P (3 - (3 « (2e(§5 - methybsa + pienylioxdxol - £pi) ethoxy)
5  hydr oy BeMI 27 i) deorge st 27 ~ 1 -
(hydr oX33yBRINATBSLS - Ut s (2 W olwdobd) ethoryli@nyh@eting,
BASEN, Gﬂ#i’%gin?\-/ ) _I_;“ﬁ'gﬁg). 15 (E) Insulins Include
or short-ac

regul ar ing, Tnternedi ate-acting, and
| ong- &¥)DRE 554488 ns, non-injectable or inhal ed

i nsul i &S)HR?@NIQ? el ective insulin, glucophosphokinin
(D-chirol'nosito ?' i nsulin anal ogues such as insulin

10 ol ecuk3 CLKG1R0FrlabP 10 FLELBPROECLK 08A% nat ural ani no
aci d sesyaapRaRMhasSeBKK BYHnftftglse 20 mimics' of insulin

(insultn mnetics), and éndosone nodul at ors. Exanpl es
i ncl udé38) piltegen-activated preteip kinase, (MARK) ishivitars  (2) Lp

100; (338 MAPK Stimulatdls) - oxobis (1 - _
pyrrolidinecarbodithlgato - S, S') vanadium 25 (4)

i nsul | PN SPasrhatidyrinesitide fahesphategs - | - aspartic
15aci d) q40)BGlir\eRycling fateptdr inAilbAstsknown as I nsul in X14,
| NA- XL 1) SR argborter 4 mbditatory”  NVALOS
(42) TNF-o antagonists
{43) plasma cell differentiation antigen-1 (PC-1) Antadbnists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
20 (45) phosphoglycans
(46) Galparan;
(47) Receptron;
(48) islet cell maturation factor,
(49) insulin potentiating factor (IPF or insulin potentiating factor-1);
25 (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;
30 (53) fatty acid glucose transport protei'n;
(54) glucocorticoid receptor antagonists; and



(5) Insulin detemr (Human 29B - (N6 - (1 -
oxotetradecyl) - L - lysine) - (1A - 21A), (1 B -
29B) - Insulin or NN 304); 30 (6) insulin lispro ("28B
- L-lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin anal og, also known as
lys-pro -89- insulin, LY 275585, HUVALOG HUVALOG M X
75/ 25, or HUVALOG M X 50/ 50)-;87§7) i nsulin glargine
(human (A21 - glycine, B31 - arginine, B32 - arginine)
insulin HOE 901, also known as LANTUS, OPTISULIN); 5

(8) | nsulssgldtaffineTrsdiaiass-Siibsplats amiRtadibriat@ (GFAP) |
al so known as A HUMJULIN U or ULTRALENTE; (9) Insulin

Zi nc suspeMOPYAfTente), a 70% crystalline and 30%
anor phous insulin suspension, also known |Is LENTE

LLETLN Lo b Cir S5 e B e Mol dos
3] dtiod upstaRe of glubbye. HERArhpIdS MALBOMET@HMN awhlsane i nsul in
o0 0, Nl ] RGN ¢S aER TR R
Prefilied; Biovaj) Comstdtion, dr MEJFORMIBIGR émefamirsgastricarstention
NPH | LETI NBJ?'Q‘F‘P\[)% INN, 15 NOVOLIN N PenFill,

NOVCLI N N HUMULIN N, (13) regular insulin
i nj ecti o) smetfhrmaig hydreghiodidel (NfRbglirmethylimigoditarbonitnidic diamide

LOSULI N [l s id i ed,
HONLLI N R, Tignofidioonidia dpcu as [ eozp s 2070
AR AD; 20 GLYCOPHAGESBSLUQORHAGE XB3281; and (17)
TE-17411. (F) Insulin secretion nodulators such as:

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-
glucosidase converts fructose to glucose, thereby delaying the digestion of

15 carbohydrates. The undigested carbohydrates are subsequently broken down in

the gut, reducing the post-prandial glucose peak. Examples include, but are not
limited to:
(1) acarbose (D - glucose, O - 4,6 - dideoxy - 4 - (((1S -
(1alpha,4alpha,5beta,6alpha)) - 4,5,6 - trihydroxy - 3 - (hydroxymethyl)

20 - 2 - cyclohexen - 1 - yl) émino) - 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 ASCAROSEY),

(2) Miglitol (3,4,5 - piperidinetriol, 1 - (2 - hydroxyethyt) - 2 -

25 (hydroxymethyl) -, (2R (2alpha, 3beta, 4alpha, Sbeta)) — or
(2R,3R,4R,58) - 1 - (2 - hydroxyethyl) - 2 - (hydroxymethyl - 3,4,5 ~
piperidinetriol, also. known as BAY 1089, BAY M 1088, BAY-m-1099,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROLY);



25 (1) glucagon-like peptide-1 (GP-1) and its

m metics; (2) glucose-insulinotropic peptide (A@P) and
its mmetics; (3) exendin and its mnetics; (4)

di peptyl protease (DPP or DPPIV) inhibitors such as
(4a) DPP-728 or LAF 237 (2 - pyrrolldinecarbonitrile,l
- (((2 - ((5 30 cyano - 2 - pyridinyl) amno) ethyl)
am no) acetyl), known as NVP - DPP - 728, DPP - 728A,
LAF - 237); -90- (4b) P 3298-#%- P32/98 (di - (3N -
((2S, 3S) - 2 - amno - 3 - nethyl pentanoyl) - 1, 3

- thiaz (4g). TSL 22 tryptophyl -
1,2,3, 4%)&@%%@"‘2 3@1& ﬁo?&ﬁe epoxy - f gY‘H%WI' t - 45,6 -
zincu d); 5I (kmnbdr&qbydrmmlenweroi Jw)aiﬁné)wlmw b - mdcbbyranosyl (-
anm noa uihol i none y
anal ogues Fpg‘gf' Dn yrgﬂ%yg% ds; b(—lgﬁucripp_/ranow; yl)
Byrrol i 34)V§?l)lglltéflé@ @Q{MRIM@S@BL’.,&KE ek - 2 4h)
peptide ri odi
Bobe’ | it POl 3 SRl strosben %@7333 glriEver aso
ant agoni stmown@bme(d\‘m@7&%&: 545q)p| (6) anylin agonists
whi ch i t, are not intide
Cac: 1595 MR 141945 SpBRinelol & IR kymR Al g méthi - (2R -
acet at e) . (Ralph#Bbetadalpha Sicaa)pqaidknowy a8lNsO | ncrease
Insulin sensit,i Vi M th a l.er ase | n body
wer gt "t haRe Kol B B SErasB R R g pPAR
iganma  ad6yVoglibose(BAl - didepiky €4 a2t hydragent s(hydnpxymethyliiethyi)
I nsulin, sulfon eas bi i des,. neqgl.itinides,
AG s, Ppﬁﬁi’“gﬁp#a'u%gg'wp's‘%x@gtﬁﬁg' Hegp ‘g'&ﬁﬂ@ 9D - €pr-
agoni sts, laositoljBial- didlesky o4 Pt/ lyeinoxy - dgdhydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) -, also known as A 71100, AO 128,
BASEN, GLUSTAT, VOGLISTAT.
15
(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
20  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 - pyrrolidinecarbodithloato - S, S') vanadium,
25 (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 - 28B) - Insulin or NN 304);
30 (6) insulin lispro ("28B - L - lysine - 29B - L - proline human insulin, or
Lys(B28), Pro(B29) human insulin analog, also known as lys-pro



PPAR al pha agoni sts are useful for the treatnent,
prevention, or Inhibiting the progression of one or
nore of the follow ng conditions or diseases: phase |
hyperiipi dem a, pre-clinical hyperlipidema, phase |
hyperiipi dem a, 25 hypertension, coronary artery

di sease (CAD), and hypertriglyceridema. Preferred
compounds of the Invention are useful in |owering
serum | evel s of |low density3fpoproteins (LDL), IDL,
and/ or snall-densrty LDL and ot her atherogenic

nol ecul es JURE '

dysl i pi demsgn% ?% %?{é}nhhsﬁb(fche eAb'%a d@iﬁ(}ig Bt HonMALog
cardrovas&ﬂk&ﬂﬁwﬁnpl|cations Preferred conpounds also

o 20 At G B  6Paodo AesghatsVrane

triglycerinsslin | BOE Hridales kﬁqﬂ@eﬂsflé‘tNTWSaQRﬂSUUN),l S
al so de rlr?%glhfr‘ Zin@ éug sion x%r“@@#)lﬁale@t%% %Fs%Ff( dlvRiAg

agonl st s of t venti o e nore s

pot ent andi‘"@ﬂWb‘déPUd'sT%rENT@Nerl ng trigl ycerl des than
known f r?stuﬁﬁ Zg}@ﬁspﬁiﬁﬁﬁ ﬂ.tan%ez (H‘TG%' BStafihg ‘588@5% amorphous

i ncr eas at an I SmM”~ provi

Tt hod f oinsulibSusRgnSien. gise, R T HUMSN F-ry
body mass p\ NLIovverlng lipids (such as |owering
triglycerides of_treating obesity or the condition

10f bei nf1® A4 1Y150/50 (E@(érﬁsvaednsq\/m @nd SP%iBsYliR dnjection);

agents (f1§ ml.thh@lBQQV@%%%BHzﬂ\%tlﬁﬁnhWPﬁM?Af% %hm'\ 1o
derivativeés, nicotinic

i nhi bitor é"le@ﬁ@b e!spéne\xeﬁwgéfouN%Q’%%ré"%‘{%%@/%%w@h
L1 Pl TORTMNGASION Adv3oRrabfieeiOL TM  LESCOL! and

I\/EVAC(PT and |tavast atin va tin |

R LR TE S o
150r ms  t heNVOLISIN Reafill, NOXCLH N Prefilsad BUMULSN g s e

A om di VD bgeBEF el nBSecrr B8 s LTS P Re Bt NTUGEN R
pressure |VBUOSULIN 8 NOYALIN RIREaFENNOVIDL I RtRrafiiled e
agents, nzyme (ACE
o b 1 or 4 OMEENR A MoBRE| G-oEO Riccbhie =Y ™ (A5
Lot ensi mmﬂrw, Monopril, Prinivil, Univasc, Vasotec,
2%nd Ze {Ehe @Qgenergl c bl ockers (such as Cardura,

benzyl*i or'el, Hytrin,
(16) L- 783281 and

(17) TE-17411.

(F) Insulin secretion modulators such as:
25 (1) glucagon-like peptide-1 (GLP-1) and its mimetics;
(2) glucose-insulinotropic peptide (GIP) and its mimetics;
(3) exendin and its mimetics,
(4) dipeptyl protease (DPP or DPPIV) inhibitors such as
(4a) DPP-728 or LAF 237 (2 - pyrrolidinecarbonitrile, - (((2 - ((5 -
30 cyano - 2 - pyridinyl) amino) ethyl) amino) acetyl), known as NVP -
DPP - 728, DPP - 728A, LLAF — 237);



20 M nipress, and M nizide) aiph/beta adrenergic
bl ockers (such as Coreg, Nornodyne, and Trandate),
cal ci um channel bl ockers (such as Adal at, Cal an,
Cardene, Cardizem Covera-HS, Dilacor, DynaGirc,

I soptin, N notop, Norvace, Plendil, Procardi a,
Procardia XL, Sula, Tiazac, Vascor, and Verel an),
diuretics, antiotensin Il receptor antagonists (such

as Atacand, Avapro, Cozaar, afy" 25 Di ovan), beta
adrenergi c bl ockers (such as Betapace, Blocadren,

Brevi bl oc, (4p{arb8br P9I R ¢ 3NKQ@S°@§3< i»awngl-,s meth -

Lopressor, Sectral, Tenormn and Zebeta
vasodi | at orsP?%taW')a@ @eﬁb?ﬁ"!'d'"ﬁfl"a?ﬁa&)e SR, | mdur,

| sno, | sorde) sl 898 di chyiadas Bd
Ni tro-Dur, I\“.?ol | nguckatlrypgprquoﬁlﬁr g@sﬁ{égﬁ&so&mﬁcﬂﬁe 3

Sorbi t rat e) , Cak@¥B@sidkat i ons t hereof (such as Lexxel,
Lotrel, %@?Vaﬁrﬁ%@rﬁhdxdé@al‘p .ensin HCT, Prinzide,

Unlretlc aseretl Zestoretic). -92- F. Exanples The

fol | owi ng ¢8 aeﬁmoaélﬁa/usqsubptef@ne-&rcamt%gndﬁéalogues thereof;

tended t ] } B A
IExna§B|§ e dbzerzetey o VafleP'yﬁ'ohdth? nvent i on.

- Et hyl - 3- (%@FM&%rWFé‘?ﬁo%ﬁM%ﬁ%)urel do] 5,6, 7, 8 tet
rahydr Onapmxblai;%tu?enumhe%l(izfc?émr)}mgodo%éizsgyl propi oni ¢

%KW 10 E CIS)26 mhxbltors, an%xarrp 0 0 HHO-1X
(4j) SDZ 274-444,;
(5) glucagon antagonists such as AY-279955; and
(6) amylin agonists which include, but are not limited to, pramlintide (AC-
137, Symlin, tripro-amylin or pramlintide acetate).
15
The present compounds may also increase insulin sensitivity with a
smaller increase In body weight than that found with the use of existing PPAR
gamma agonists. Oral anti-diabetic agents may include insulin, sulfonylureas,
biguanides, meglitinides, AGl's, PPAR alpha agonists, and PPAR gamma
20 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 [l hyperlipidemia,

25 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 atherasclerotic or dyslipldemic complications,
thereby reducing cardiovascular complications. Preferred compounds alsc are
30 useful in elevating levels of high-density lipoproteins (HDL), in lowering levels of



-CO- ~ 2-{2-[i -Ethyl-3-(4-trlfluoronethoxyphenyl
)ureido]i ndan-5-ylsul fanyl }-2- 15 net hyl propionic
acid EC5 = 0.027 M Exanple 3 OCF3 O O HOS ~NW// " N
20

(S)-2-{2-[1-Ethyi-3-(4-trifluoronethoxyphenyl)urel do]i
ndan- 5-yl sul fanyl }-2- net hyi propionic acid EC50 =

0. 0002 gM -93- Exanple 4 ,CF3 0 0  HO'X I\ )H
2-{2-[1-Ethyl -3-(4-t(fl uoronesﬂhylsulfanyl phenyl ) ur ei do
] I ndan- 5- ylsulfanyl} 2- et hyl prop| onic acid 5 EC50 =

g; C@gw%mgé?ﬂ %n ﬁ{;g%agp?%i absclél rojgrkrl{eaﬁwe }o 19 anyl ph

enyFp@tdiAde] i ndan-5- 10 ylsul f anyl }proploni ¢ acid EC50

= 0.053 M

As PPAR alpha agonists, the compounds of the invention may be more

5 potent and efficacious for lowering triglycerides than known fibrates. The present
compounds also may increase fat and/or lipid metabolism, providing a method for
losing welght, losing fat weight, lowering body mass index, lowering lipids (such
as lowering triglycerides), or treating obesity or the condition of being overweight.
Examples of lipid lowering agents include bile acid sequestrants, fibric acid

10  derivatives, nicotinic acid, and HMGCoA reductase inhibitors. Specific examples
include statins such as LIPITOR™, ZOCOR™, PRAVACHOL™, LEscoL™,
and MEVACOR™, and pitavastatin (nisvastatin) (Nissan, Kowa Kogyo, Sankyo,
Novartis) and extended release forms thereof, such as ADX-159 (extended
release lovastatin), as well as Colestid, Locholest, Questran, Atromid, Lopid, and

15 Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as anglotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenerglc blockers (such as Cardura, Dibenzyline, Hylore!, Hytrin,

20  Minipress, and Minizide) alph/beta adrenergic blockers (such as Coreg,
Normodyne, and Trandate), calcium channel blockers (such as Adalat, Calan,
Cardene, Cardizem, Covera-HS, Dilacor, DynaCirc, Isoptin, Nimotop, Norvace,
Plendil, Procardia, Procardia XL, Sula, Tiazac, Vascor, and Verelan), diurstics,
antiotensin |l receptor antagonists (such as Atacand, Avapro, Cozaar, and

25  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, Isordll, isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nitrostat, and
Sorbitrate), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,

30 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).

1



Example 6 0 1 O\\ HO" XS\ 1-NH ,  \l Nis
2-{2-[1-Ethyl -3-(4-isopropyl phenyl ) ureido]inddan-5-yls
ul fanyl }-2-net hyl propionic acid EC60 = 0.056 M 20
-95- Exanple 10 /\ o OHoS | \H

2-{2-[3-(4-1sopropyl phenyl )-1-(3-pentyl)ureido]indan-5
-yl sul fanyl)-2- nethyipropionic acid 5 EC50 = 0.165 M
Exanmple 11 ~o O HO'/ I NNH [\ N 2-{2-[3-(4-tent

But yl phenyl ) - 1- ( 3- pent yi ) ur el o] i ndan- 5-yl sul f anyl ) - 2-
10 net hyi propionic acid EC50 = 0.173 .M Exanple 12 0
0 Pk, Herpes - NH N -

The following chemical and biological examples are intended to illustrate, not

limit, the invention.

Example 1
[o]
RO
) H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthalen-2-
yisulfanyl}-2-methylpropionic acid
10 ECsp = 0.023 pM

Example 2
OCF,

0
000 e
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-ylsulfanyli}-2-

15 methylpropionic acid
ECgo = 0.027 uM

Example 3
OCF,4

Q o]
HO&S\E/‘\:\/ N NH
/
20 (8)-2-{2-[1-Ethyi-3~(4-trifluoromethoxyphenyl)ureldolindan-5-visulfanyl}-2-

methylpropionic acid
ECs0 = 0.0002 uM



15

2-[2-(3-(Bi phenyl -4-yi -1-pentyl urel do)i ndan-5-yl sul fan
yl]-2-nmethyl proplonic acid EC50 = 0.183 M -94-
Exanmple 7 N J]JOOHO XS1 \ T-NH N

2-{2-[3-(4-D net hyl am nophenyl ) - 1- et hyl ur ei do] i ndan- 5=
yl sul fanyl)-2- nethyipropionic acid 5 EC50 = 0.075 M
Exanple 8 OCF3 O O HOx" X S I \ T-"NH [/~

2- Met hyl - 2-{ 2-[ 1- pent yI - 3- (4=¥&7 f1 uor omet hoxypheny! ) ur
ei do] i ndan-5-yl sul fanyl }-2- 10 net hyi propi oni c acid
EC50 = 0.073 M Exanple 9 Myafble4HO S I N 15
2-{2-[3-(4-D et hyi am nophenyl) - 1- pent | urei do]l ndan-5
-yl sul fanyl }-2- net hyi propl onic ac@ CsO0 = 0.131 M

-96- Exanple 13 0 o
R

2-{2-[1-Ethyl-3-(4-triﬂuoromethylsulfanylphenyl)ur'eido]lndan-5-y|sulfany|}-2—
methylpropionic acid
5 ECso0 = 0.037 pM

Example 5
SCFy

0 Q
2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsuifanylphenyl)ureido]indan-5-
10 yisulfanyl}propionic acid

ECsp = 0.053 pM

Example 6

9 Q
HO S NH
X O
15 2-{2-[1-Ethyl-3-(4-isopropylphenyljureido}indan-5-ylsulfanyl}-2-methylpropionic
acid
ECso = 0.056 uM

20



0 HO XS ~--NH 2-{2-[3-(4-1sopropyi phenyl)-1-(3-hexyi
Jureido] i ndan-5-ylsu Ifanyl}-2- nethyipropionic acid
5 ECso =0.184M Exanmple 14 OCF3 r\ 0 O HOS | \ -NH
N

2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethoxyphenyl)ure
i do]indan-5- 10 yisul fanyl } propionic acid ECSO =
0.213M Exanple 15 3CF3 0 0 HO" XS I \ I-NH N 15

2- Met hyl - 2- { 2- [ 1- hexyl - 3- (4- £ P31 T | uor onet hyl sui f anyl phe
nyl ) ur ei do] i ndan-5- vyisul fanyl }propionic acid EC50 =

0.123 M -97- Exanple 16 OQEgmglo1¢ | \ /- PH N
2-Methyl -2-{2-11

-propyl - 3- (4-trifluoronet hoxyphenyl{);gwi do] i ndan- 5-

Q o

4

2-{2-[3-(4-Isopropylphenyl}-1-(3-pentyljureidojindan-5-ylsulfanyi}-2-
methylpropionic acid
5 ECs = 0.165 pM

Example 11

HOJO‘><$ m}-m‘

¢

2-{2-[3-(4-tert-Butylphenyl)-1-(3-pentyl)ureidojindan-5-ylsulfanyl}-2-
10 methylpropionic acid
ECso = 0.173 pM

Example 12

(D
m&s\@:};

15 2-[2-(3-(Biphenyl-4-yl-1-pentylureido)indan-5-yisulfanyl]-2-methylproplonic acid
ECsp = 0.183 uM



5 yl sul fanyl }propionic acid EC50 = 0.158 M Exanple 17
gCF3 0 0 HOXKS -NH /\ 10

2-Methyl -2-{2-[1-butyl-3-(4-trifluoromethyisul fanyl phe
nyl ) ur ei do] i ndan-5- yl sul fanyl } propionic acid EC50 =
0.160 M Exanple 18 OCF3 0 S Pw 15

2-Met hyl -2-{2-[3-(4-trifluoronethoxyphenyl)u

rei do]i ndan-5-ylsu Ifanyl }proplonic acid EC50 =
0.135 M 20 -98- Exanple 19 O O Hal x S~--NH

2- Met hy-2-{2-[1-pent-4-enyl -3-(4-trifluoronethoxypheny
| )ureido]indan-5- ylsui fangkéﬁ?ﬁl@?i onic acid

EC50=0. 125M Exanpl e 20 CF

\
N—

, O
< KD
2-{2-[3-(4-Dimethylaminophenyl)-1-ethylureidolindan-5-ylsulfanyi}-2-
methylipropionic acid
5 ECsp = 0.075 uM

Example 8
OCFg

h °j7<5\©:>-‘:>\_NH

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyi}-2-
10 methylpropionic acid '
EC50 =0.073 ]J.M

Example 9

\
N—

£

mﬁxsmg

15 2-{2-[3-(4-Dimethylaminophenyl)-1-pentylureido]indan-5-ylsulfanyl}-2-
methylproplonic acid
ECso = 0.131 pM



OO HOS ~-NH " | N

2-Met hyl -2-{2-[1-(3-net hyl butyl }-3-(4-trifl uoronethoxy
phenyl ) urel do]i ndan-5- 10

yl sul fanyl ) -2- et hyl propi onic acid EC50 =0. 106 M
Exanple 21 0 0 HO S INH 15

2-{2-[3-(4- isopropylphenyl) 1- (3-nethyl butyl)ureido]in
dan- 5-yl sul fanyl } - 2- nethylproplonlc aci d EC50=0. 106Al
-99- Exanple 22 0 HO %o | “f0CF3 N-N JrJ H
2-{6-[1-Butyl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,
7, 8-t etrahydronapht hal en- gxmnm 13

yl sul fanyl } - 2-met hyl propi oni C aC|d 5 EC50=0. 219M
Exanple 23 0 Hoi Ol j SCF9 NxN H

2-{6-[1-Butyl -3-(4-trifluoronethylsql fanyl phenyl )ureid
0]-5,6,7,8- io0

Q
t et r ahydr onapht hal ennaj)(ﬁs@@rlﬁ"}"ﬂ 2- met hyl propl oni c

aci d

2-{2-[3-(4-Isopropylphenyl}-1-(3-hexyl)ureidolindan-5-yisulfanyl}-2-
methylproplonic acid
5 ECsy = 0.184 uM

Example 14
OCF;

HO&S\ED/\\/ :»*NH

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureido)indan-5-
10 yisulfanyl}propionic acid
ECs0=0.213 uM

Example 15
SCFy

HO&S\CO_:%Q

15 2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethyisulfanylphenyl)ureido]indan-5-
yisulfanyl}propionic acid
ECso = 0.123 uM



EC50 = 0.244 M Exanple 24 150 H~~ o0 OCF3 ~ f NO
N H

2-{6-[1-Hexyl -3-(4-trifluoronmet hoxyphenyl)ureido]-5,6,
7, 8-t etrahydr onapht hal en-

2-yl sul fanyl } - 2- net hyl propl oni ¢ aci d EC5=0. 235AM 20
-100- Exanple 47 HO1l Ol OCF3 pro" "NNJ H
2-{6-[1-Ethyl -3-(4-trifluoromet hoxyphenyl)ureido]-3-ne
t hoxy-5, 6, 7, 8- - 97~

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid 5 EC50 = 0.045 M Exanple 49 0 OCF3 HOO c |~ Nx
J H

2-{6-[1-Et hyl -3-(4-trifl FxemwetWoxy- phenyl ) - ur ei do] - 5,
6, 7, 8-tetrahydro-naphthal en- to OCF

2-yl oxy}-2-net hyl -propionic acid 0 =0.309 M

Exanpl e 50 j><s o}—
HO \(:O—N §

2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-
yisulfanyl}propionic acid
ECso = 0.158 pM

Example 17
SCF,

Hojxsm:;l P—NH

10 2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethyisulfanylphenyl)ureidolindan-5-
yisulfanyl}propionic acid
ECso = 0.160 uM

Example 18
OCFy

S H
H
; CO-
2-Methyl-2~{2-[3-(4-trifluoromethoxyphenyl)ureidojindan-5-yisulfanyl}propionic
acid
ECs0 = 0.135 uM

20



HOGS ~I Ol OCF3 F /~/~N~-NJ H 15
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyi)ureido]-3-fl
uoro-5, 6, 7, 8-

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid EC50 = 0.010 M Exanple 51 I~~ OCF HOI| ~~
alkN\% C,)0- 20

2-{6-[1-Ethyl -3-(4-trifluoromethoxyphenyl)ureido]-3-ch
loro-5,6,7, 8- -98-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid EC50 = 0.027 gM - 10g4 le 52 HOS | O ~~
00OF3 Br' 'NN' "~ J H 2_{%51@@'7@

-Ethyl -3-(4-trifl uoronet hoxyphenyl@:g’r"éi do] - 3- br ono- 5, 6
, 7, 8-

t et rahydr onapht hal engoé?-;éé sul f n?}Lp,H 2-met hyl pr opi oni c
acid 5 EC50 =0.017M HO-S 1 ~J~ Oi ~ OCF3
/~N'J H 2-{6-[1-Ethyl-3-(%-tri ? uor omet hoxypheni yl

)ureido]-3-nethyl-5,6, 7, 8-
\

2-Methy-2-{2-[1-pent-4-enyl-3-(4-triflucromethoxyphenyl)ureidojindan-5-
yisulfanyl}propionic acid
5 ECso = 0.125 uM

;)CF;

HO&S\E):\/ :\>‘"”

2-Methyl-2-{2-[1-(3-methylbutyl}-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
10 ylsulfanyl}-2-methylproplonic acid
' ECsp = 0.108 uM

Example 20

Example 21

vt
3

15 2-{2-[3-(4-Isopropylphenyi)-1-(3-methylbutyl)ureidojindan-5-ylsulfanyl}-2-
methylpropionic acid
ECsp = 0.106 uM



10

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl propl oni c
acid EC50 = 0.042 M Exanple 54 0 Hos 0 I % OCF3
F3CO I %N H 15

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

t et rahydr onapht hal en- 2-yl sul f anyl ) - 2- net hyl propi onl ¢
acid EC50 = 0.131 M Exanpl e9ds5 0 HO F3 |~ NxNI ~ |

J H 20

2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-ph

enyl -5, 6,7, 8- Example 22

t et rahydr onapht hal en-@- yl sul f anyl } - 2- net hyl propi onl c
acid EC50 = 0.545 >0 I FO-S~ 1 ~OC ™
H 2-(6-[1-Ethyl-3-(4-hy m{] ur ei doj] - 5,

yi sul fanyl }-2-met hyl propi oni ¢j acid 5 Exanple 57 O 17
NHz HC &'s
2-{6-[1-Butyl-3-(4-trifiuoromethoxyphenyt)ureido}-5,6,7,8-tetrahydronaphthalen-2-

ylsulfanyl}-2-methylpropionic acid
5 ECso = 0.219 pM

6, 7, 8-t et rahydr onapht hal en- 2-)) H

Example 23

Q
SCF,
HO (o]
JXS\@CLNJLNO
g
2-{6-[1-Butyl-3-(4-trifluoromethylsulfanylphenyl)ureido}-5,8,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.244 pM

Example 24
15

0
Y s o OCF,
OO,
I
2-{8-[1-Hexyl-3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthalen-
2-yisulfanyl}-2-methylpropionic acid

ECsp = 0.235 uM
20



|CaN A, J H 2-{6-[4-Am nophenyl)-1-ethyl-urel do]-5,
6, 7, 8-t etrahydronapht hal en-2-yl sul fanyl }-
2-met hyi propionic acid 10 Exanple 58 0 H a N-O-()'*'
J 2-{3-Chl oro-6-[(4-nethyl -phenoxyca
rbonyl)-ethyl-amno]-5, 6,7, 8-tetrahydro-

napht hal en- 2-yl sul f anyi } - 2- net hyl - propi oni ¢ acid 15
ECso = 0.340 M Exanple 59 HOs 0 a | ~ NxO I

2-{3- Chl or 0- 6- [ (4- chl or o- phe¥®xycar bonyl ) - et hyl - ani no]
-5,6,7,8-tetrahydro- 20

napht hal en- 2-yl sul f anyl }%_Fmﬁ -propionic acid EC60
= 0.390 M Exanmple 60 - 1 -%WHOOFF Q Aol
2-{6-[Ethy!-(4-trifl gorp

m
et hoxy- phenoxycar b@ﬂg}imﬂ-%,o% 8-tetrahyd ro-
napht hal en- 2-yl sul f anytg'=Z- ﬁ gt opi oni ¢ acid EC50
=0.002 M 5 )
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyt)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-yisulfanylf}-2-methylpropionic acid

5 ECso = 0.045 uM

Example 49

<O, O
J H

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyt)-ureido}-5,6,7,8-tetrahydro-naphthalen-
10 2-yloxy}-2-methyl-propionic acid
ECsg = 0.308 pM

Example 50

s OCF,
e > oR ¥

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyt)ureido}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
EC50 =0.010 p.M

Example 51

HO%TI:OD N)ol\ ﬁ ©/OCF3

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7 8-
tetrahydronaphthalen-2-yisulfanyf}-2-methylpropionic acid
ECso = 0.027 ].I.M

20



-104- Biological Exanple 1 HD bDNA Assay 5 H4I I E rat
hepatonma cell 1ine was obtained fromATCC. Cells were
cultured In 175cnR tissue culture flask or seeded in
96-well plate with (high serumcontent, 10%feta

bovi ne serum and 10% cal f serum culture nmedi um and
mai nt ai ned at 37C and 5% C02 t hroughout study.
Twenty-four hours after the initial seeding of the
96-wel | plate by hand (appro¥fmate 100, 000/ wel 1), the
HD i o gene induction assay was Initiated. Media was
renoved and replaced with %ﬁﬂﬂ 20f | ow serum cul ture
medi a (5% char coal / dext r an a?ed cal f serum

L
containing vehicle ggggo or test coorggounds or

standard. Cells retHr ncﬁig@ for 24 hours
culture. At the term natten~ofythehal | enge, 50ul

lysis buffer with HD gene spejci’f'ic CE, LE, BL probes

was addeggadi. g i s Rt ol IS
bDNA HD%&%A@‘&L%‘?’@E@@?@EE%%h‘ﬂ)‘ﬁ%’%@?ta?%é'@'i8’
perf or ned tetrebydionaghthalentZqdsutfanyly2-otethytpropionie etidcol
(Bayer Diagnostics; Emerpvil ). At the end of

’t he assay, the |um nescg\r%‘é \st)/g)g-’ uantitated in Dynex
M.X mcroliter plate [um noneter. ECW s were

determ ned by non-1inear hon wWith a signoidal
fit utilizing Gaphpad Pr F’g%a§§éBi ol ogi cal Exanple 2
Transfection assay f PPARS receptorg.25 HEK293 cel |'s

were grown i n DVEMHY: ;%p hented with 10%
FBS and glutamne (G B g 3} I1s were
co-transfected with DNA for PPAR Gal4 receptor and

Eﬁﬁl-ﬁg&{i’f%?ﬁm@%%h%ﬁ Ju A—é&rﬁgﬁﬂ@@,‘ﬂ&-

Gal4- Luei 2.
On the ?B{F?OWI DNA-"cont al ni di um wer e

ng ay, the i um
10r epl aced wietishgirerphthalenchysuliapghZ-metiniptor|erieapid

medi um After six hours,E@,@LIOTCM e seeded in 96wel |
pl ate and i ncubated at 37 in I ncubat or
overnight. Cells were

Example 54

¢}
Ho” X< 0 OCFs
OO
) ) H
15 2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECs = 0.131 uM

Example 55

(o}
o<’ o
CO LT
7

20

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-phenyl-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.545 yM



chal I enged by test conpounds and incubated for 24
hours at 37C in 5%CO2 |ncubator. Luciferase activity
was assayed using the Steady-d o Luciferase -105-
Assay Kit from Pronmega. DMRI E- C Reagent was purchased
from dBCO Cat. No.10459-014. OPTI-MEM | Reduced Serum
Medi um was purchased from G BCO Cat. No. 31985.
Steady-d o Luci ferase Assay Kit was obtai ned from
Promega Part# E254B. 5 In Vitto Data Exanpl e PPARa
PPARS PPARy FI EC50 (PM [ECso (pM1 [ECso (pM] 1
0.023 2 0.027 4.2 0.24 %WS 10 >10 4 0.037 3.7
6

50.053 2.5 4.0 6 0. . 7 o 075 0.8 0 8
0.073 5.9 1.9 9 0. 13,%%\1 9 0.465 5.1 11 0.173
6.1 12 0.183 11 1¥ 213 1.3 0.3 15
0.123 1.2 16 0.158 0.37

2-{6-[1 -Ethyl-3—(4-hydroxyphenyl)ureldo]-s,6,7,8-tetrahydronaphthalen-z-
yisuifanyl}-2-methylpropionic acid

Example 57
Hoj><s 0 N,
@CBNL”Q

2-{6-[4-Aminophenyl)-1-ethyl-ureldo}-5,6,7,8-tetrahydronaphthalen-2-ylsuifanyf}-
2-methylpropionic acid
10
Example 58

ORI
P

2-{3-Chloro-6-[(4-methyl-phenoxycarbonyl)-ethyl-amino}-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyf}-2-methyl-propionic acid
15 ECso = 0.340 uM

Example 59
o 2 OY°
3008 S0
S
2-{3-Chloro-6-[(4-chloro-phenoxycarbonyl)-ethyl-amino}-5,6,7,8-tetrahydro-
20 naphthalen-2-ylsulfanyl}-2-methyl-propionic acid

ECso = 0.390 pM

Example 60



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 - 108 - 40 1.30 41 2.21 42 2.34 43 2.99 44 2.09

-103 -

o}
olLF
HO 0
RO OY
S
2-{6-[Ethy!-(4-trifluoromethoxy-phenoxycarbonyl)-amino}-5,6,7,8-tetrahydro-

naphthalen-2-ylsulfanyl}-2-methyl-propionic acid
ECsp = 0.002 pM



45 0.780 46 1.39 6.0 47 0.045 > 3 48 0.014 > 3 49
0.309 3 50 0.010 >3 >3 51 0.027 > 10 52 0.017 > 3
53 0.042 0.873 54 0.131 > 3 55 0.545 1.72 58 0.340
0.613 > 3 59 0.390 0.655 1.11 60 0.002 > 3 > 3
*'Fold i nduction for PPARS standard: FI = 36.1 a Fold
i nduction for PPARY standard: FI = 70.3 5 Biologica
Exanpl e 3 aP2 Assay for PPAR(ganna Agoni sts The
procedure is described in del in Burris et al.
Mol ecul ar to Endocrinol ogy, 1999, 13:410, which Is
hereby incorporated by reference In Its entirety, and
aP2 assay results of agoni st ntr|n3|c activity may be
presented as fold inc%@%§@”b Rigdicle in induction
P2 roduction. Twenty-four hours after the
Inﬁf “E%@ﬁ%hg of the 96-well plates by hand (around

20, 000/ maid pat hé;haﬁ?orda f;élﬁfne Wak @btamdmmoay Clelis were cultured

i niti nd replaced with
) B ' BloR i gt e TRt A sreded bV R wyh JBiad Serm
( D\doRiento N 0Ypdetal Ivaviraenas andCed% 3ameemuh¢cwlﬁxtwmaaidnmud

i ncu tor for o he term nati
t naaERe Ak Era Mot st RGO THE o Her e
initial seeding of the 96-well plate by hand (approximate 100,000/well), the HD
10  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

15 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. ECso's were determined by non-linear regression with a sigmoidal
fit utilizing Graphpad Prism.

20

Biological Example 2

Transfection assay for PPARS receptors
25
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%

30  Charcoal treated FBS growth medium. After six hours, cells were seeded in
g6well 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



of lysis buffer nay be added to initiate the bDNA aP2
MRNA assay. The branched DNA assay nay be perforned
according to the manufacturer's protocol 20 (Bayer

D agnostics; Emeryville, CA). Result nay be expressed
as the fold increase of aP2 nRNA production activated
over vehicle controls. EC50's and Emax nay be

deternmi ned by non-linear regression with a signoi dal
fit curve. -107- Follow ng t®W8-challenge of the

preadi pocytes, cells may be lysed with lysis buffer

(B . . had
o1 oS B3P imed, pRASET. RUAtRnt i Alithose o 3imgo catc
or N30 045901 £ORTI-NEZIE | RedudedtSerym KMedluim wés purehasggifrom

buf f . '

ca S0 NS Hifal Bueadilo BEBIRE Aot R RS RIABE GRS
bufPramegaRartt E248gnost i cs)). The capture plate may be
g ncubat ed overnight at 53C in a plate incubator (Bayer
Di agnostics). After this incubation, the bDNA and

| abel ed probes may be ann2&frePetsas directed by the
manufacturer. Following a 30-mnute incubation with
the | ufri neBeerle al kal i FaRphosphRPAREFIS ubst r BRARY FI*
di oxi t ane, the | unj neBeeide ip B WD quant EFaf 1 n a

Dynex MX—mi-grottpr—piyghetHftnofreter

a i gonyetleotide—prpbbes—dasi-gred—toe-prnreal—to—+he—al
DN Dl 00277 2 o . 024

MRNA ant—Hongtron T tign mRiggget eCtTop Ry Stem

are degrgnedzw tiT Probgpsi gner fTware (l:saTg}?—_J

Di agnogtics)s Thi s| sof owsdr e packages anal yzes a.0t ar g€
sequenge_of 6interest WO¥h a sSeried6of algoritiBns in
order det érminel whi @85 egi bns o881t he sedlience

[~
J
can perfoerm  s—t-oept &’g*c;?fof :apt"”‘ﬂ abet-—g—spager

pr obe gnmeatjgng——ffhe ggguences of —the 31
ol i gonycreotjides afe av.i1i0lTops. SEQ TD NO T 61
CATTTTGIGAGITPTTCTAGCGAT PABTCTTI TCTCTTGGAAAGAAART  SED
| D NO. 2_ATGIBAGGITI GCCEARCCCTITCTCTTIGGAANGAAAGE SEQI D

—+

NO 3 C( TToTETTTRARBAT T T oTeT R oA ACAAACP3 cENn D

(] L) T L] T &1 = a4 ‘ﬁi L L T N1 \JT vv\_..lvv\\)l \JI—Y T
NO. 4 GEFFATEETETCTEATA T CTESTEGTT T CTCHTCOAARRGAAAST|
SEQ I D[NO5717 0.160 0.43

CCAGGT ACCTACBRAAAGCAT CAGAIST TAGISCATAGGACCCEGT GT Ca3I1SEO 11D
NO. 6 19 0.125 1.4
GCCCACTICCTACERTICTTT “ATA'I"AgTCA‘T"TAGKTA‘TA@\CGG%gFCL

21 0.1

22 0.219

23 0244

24 0.235

25 0.208 4.5
26 0.130 2.1
27 0.294

28 0.323 82
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




SEQ I D NO. 7

AGCCACTTTCCTGGTGGCAAAT TTAGGCATAGGACCCGTGTCT SEQ | D
NO. 8 CATCCCCATTCACACTGATGATCTTTAGGCATAGGACCCGTGTCT
SEQ I D NO. 9

GTACCAGGACACCCCCATCTAAGGT TTTTAGGCATAGGACCCGTGTCT — SEQ
I D NO. 10

GGTTGATTTTCOCATCCCATTTCTGCACAT TTTAGGCATAGGACCCGT GTCT
SEQ I D NO. 11
GCATTCCACCACCAGTTTATCATTTTAGGCATAGGACCCGTGTCT SEQ | D
NO. 12

40 1.30 )
GCGAACT GTIGAGGT GAACGRRCCT TGT T TAGSCATAGEACCCGTGTCT
SEQ | D. NO_13 42 234
TCCCACAGAATGPBGT A TCAATTIT ATAGGACCECGIGICT — SE
| D NO. 1 44 2.09 '
AAAACAAGAATATE T FFHCAACR AR AT ATIFFACCCATAGENCCESTGTCT
SEQ | D NO— 15— hCARAGTT T WTL{:&G‘—L\" ARGHT T SIEQ D NO—16
AAAGGTACTTTCABAT TTARTGGHGATCA | SEQF i) NO 17
CT \GTAT@AGGAAATCTCAGTATITT I O I DINO. 18
TCTGCAGLGACTTGT TTCOSMQ | N No. 193] >3]
ATGGTGCTCTTGARTTTCOrGTCAY27108. | SEQRIBL NO_2
AAGT GACGEETFIEATFEAE-5—Bid ogrept—Etaslsh-e—4—16-—11Dey
Dosi ng gf—Exagpte 31T |T%$3‘%B‘|‘E’"6‘%ITU —dbrdb—viqe
(Fenul e [0b7tbssmCe [T57 oBdsK S/ P- MAFREPT A,  Jackson
Labs, Bar_Har3sor 08407 _WEEKS PBIXge, [Wer ePRDUSes
four per_cages®n solid-88%t oned shi9é53ox ii5 cdyed
Room t en 5 mai®@%ai ned at BE. 72 ¢ ni 3
hum. a jghting was on a 12-hour
i gh{dﬁf’,ﬁﬁgﬁéﬁﬁ%ﬁ" E:ﬁyspd gf? ce were fed a certified

NI H Rat and I\/buse Auto 6F reduced fat diet #5K52 (P M

I5Nutrition
and Son,
supplled ad I|b|tugp
suspensions in O. 596

10

15

20

Int"1, St. Louis, MO via W F. Fisher
Bound BchdfﬂoglﬂPaﬂﬁanG@ and water were

w% epared as
ydrgxypropy - st

The procedure is described in detail in Burris et al., Molecular

I nc.

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. Medlum may be
removed and replaced with 150u! 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 vehicie controls. ECso's and
Emax may be dstermined by non-linear regression with a sigmoidal fit curve.



nmet hyl cel | ul ose (Dow Chemi cal, Mdland, M). The

dosi ng volune was 10 nL/kg of body wei ght. Fenule

db/ db di abetic mce (8/ group) were orally gavaged once
daily for 11 days with either 0.5% nethylcellul ose in
dH20O (vehicle) or 25 PPARagonist at either 0.03, 0.1,
0.3, 1, 3, 10 ny/kg/day. Body weight was neasured In
the nornings on Day 1, prior g dosing, and on Day 12
before bl eeding. 18-24 hours after the final dose for
each group, the mce were anesthetized with C02/02

(70: 30) Eolibwinceite khalleate of the brchdibosiitas, sellaummt hi lgsedwith lysis

R Ao g s 18

g e ool Lringlbptoe e of hevysis
o Bl B Wef el A 8 Golrsholiifid SRRl 1Y
gfgf(pl’df:tgbi?ted siith@ oiﬁ;ﬁ@bddng lbhfefer (anésls)iiagnbstics}).l OBe rcapr>:]ure

o Db e e A bk PSS T G MR IR obloF (AAD" O
QN\%D(agvhdsﬁcsa. Bﬁalrt'hlstlncsxlbatidnt thplb®NAcantalrelexbprobessinay be | n

B acariishida =5 AFBiEd of o RN 2y B3Ry ol R e thoypation with
4 - dbedungessceniciikaline phiosphatasysubsBste, doxitanesthalimginesgopce
:@GW&éyj%%ﬁén%%ed B37Byriad LAY fiter pIGe Iumidhiet Y0 9 -6%

3% -
Oligonucleotide probes designed to anneal to the aP2 mRNA and function In the

bDNA mRNA detection system are designed with ProbeDesigner software

(Bayer Diagnostics). This software package analyzes a target sequence of
interest with a series of algorithms in order to determine which regions of the
15 sequence can perform as locations for capture, label, or spacer probe annealing.

The sequences of the oligonucleotides are as follows:

SEQ ID NO.1 CATTTIGTGAGTTITCTAGGATTATTCTTTTCTCTTGGAAAGARAGT

SEQ ID NO.2 ATGTTAGATTTGGCCATGCCTTTCTCITGGAAAGAAAGT

SEQ ID NO.3 CCTCTCGTTTTCTCTTTATGGTTTTCTCTTGGARAGAAAGT

SEQ ID NO.4  GCTTATGCTCTCTCATAAACTCTCGTCGGTTTCTCTTGGAAAGAAAGT

SEQ ID NO.5 CCAGGTACCTACAAAAGCATCACATTTAGGCATAGGACCCGTGTCT

SEQ ID NO.6 GCCCACTCCTACTTCTTTCATATAATCATITAGGCATAGGACCCATGTCT
SEQ ID NO.7 AGCCACTTTCCTGGTGGCAAATTTAGGCATAGGACCCGTGTCT

SEQ ID NO.8 CATCCCCATTCACACTGATGATCTTTAGACATAGGACCCGTGTCT

SEQ ID NO.9 GTACCAGGACACCCCCATCTAAGGTTTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.10 GGTTGATTTTCCATCCCATTTCTGCACATTTTAGGCATAGGACCCETGTCT
SEQ ID NO.l1l1 GCATTCCACCACCAGTTTATCATTITAGGCATAGGACCCGTGTCT

SEQ ID NO.12 GCGAACTTCAGTCCRGGTCAACGTCCCTTGTTTAGGCATAGGACCCGTGTCT
SEQ ID. NO.13 TCCCACAGAATGTTGTAGAGTTCAATTTTAGGCATAGGACCCGTGTCT
SEQ ID NO.14 AAAACAACAATATCTTTTTGAACAATATATTTAGGCATAGGACCCGTGTCT
SEQ ID NO.15 TCAAAGTTTTCACTGGAGACAAGITT

8EQ ID NO.16 AAAGGTACTTTCAGATTTAATGGTGATCA

SEQ ID NO.17 CTGGCCCAGTATGAAGGAAATCTCAGTATTTIT

SEQ ID N0O.18 TCTGCAGTGACTTCGTCAAATIC

=
v

SEQ ID NO. ATGGTGCTCTTGACTTITCCTGTCA



db/db M ce dosed cQ 1.0 nph. Data is represented as a
% change conpared to vehicle treated aninmals; NC = no
change 10 2 10 day oral dosing S 11 day oral dosing

4 5 day oral dosing 15 Biological Exanple 5 11 Day
Dosi ng of Exanple in Female, 7 week O d ob/ob Mce
(Femal e obl ob mce (C57 BL/6J-Lepb, Jackson Labs, Bar
Har bor, ME), 7 20 weeks of age wer e housed two per
cage in solid-bottoned shoe b %ﬁcages. Room
tenperature was nmai ntained at 68-72 OF and hum dity at

50- 0 0 [ 5&9@@; n a 12-hour |ight/12-hour
dar %%C{Igﬁg) %%Agg&% agcert ified NH Rat and
Mouse d| et #5K50 (P M1 Nutrition Int'l, St. Louis,
MO, via W F. Fisher and Son, Inc., Bound Brook, NJ).
Food and water were supplied ad libitum 25 The
conmpound was prepared as suspensions in 0.5%

- hydr oxypropyl - net hyl cel | ul ose (Dow Chem cal, M dl and,
M). The dosing volune was 10 mJkg of body wei ght.
Femal e ob/ob diabetic m ce (8/group) were orally
gavaged once daily for % vvlth either 0.5%

net hyl cel | ul ose in deoB% ?mB'P"'PPAR -110

ggoni st at 0.003, 0.01, 03 O 1, 0.3,1 ny/kg/day.

Body wei ghp ap
o1 01 1 0 B e T BPE OB o

hours after the final dose for each group, the mce

were anegtdiedis d51eb Wide\COP BLR /- EnWOesn@%Jaél&an RbB$! BAY Harbor,

retro-orhital sinus puncture_into m cro-tub

contMEh Brigvesks|of gae were Boused fou perage moﬂpﬂ)ofte'@ed $hee box
$£1 Ugtg8NRbEH tm@amfeeawm@lnﬁifaed %ee&vz Pwaﬁd hGHidityp8f 30765%.

e Tl ed o S " LR 95 G e i o

Di agsetified MNH Réd hnd Meuseiuto BEmédchemm diet 28KF2o(PtM 1 autokion

wer e!nﬁ? gfc' %S‘lg, I\Wé‘. vlf 3 IVVQF %‘r her an éJnl, 'ln%%blur%Aalkéo'k ﬁ\r})d Food and
water were supplied ad libitum.

20

The compound was prepared as suspensions in 0.5% hydroxypropyl-

methylcellulose (Dow Chemical, Midland, M!). The dosing volume was 10 mL/kg
of body weight. Female db/db dlabetic mice (8/group) were orally gavaged once
daily for 11 days with either 0.5% methyicelluiose in dH20 (vehicle) or

25 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

30 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.



Wako NEFA kit, respectively. 10 Statistical analysis
was performed using the program Prism (G aphpad,
Monrovia, CA) with one-way ANOVA and a Dunnett's
mul ti ple conparison test. In Vivo data 15 Exanple' A
A A Plasma Plasma Plasma TG G ucose Insulin 50 -86%
-74% -93% obl ob M ce dosed Q 1.0 rnpk. Data is
represented as a % change conpgged to vehicle treated
animals. E. O her Enbodi nents The features and
principles of the invention are illustrated in the 20
di scussi on, exanples, and clains herein. Various

adapt ati ofs,.and nodificatio | nvent i

be appar e&?t‘%&’qa‘”ﬁ&s& ‘ﬁa%Pe"g‘F'EF%é'P{?ggﬂ? Iplr°9r?1mt né,({:?raphpad
and Monfoviapt GRY addbpstoraing Sorfs-waya | ANDWA tlithn at IDRINAE1OH emultiple
of the |nven1‘l s?rn Publications cited herein are

i ncoPPOPHCA St their entirety by reference. - 111 -
CsAlM5 1. A conpound of Formula | 5 RT R6 RS OO0~ O

Y % HO X N R4 In Vivo data
Example' APlasma TG A Plasma Glucose APlasma Insulin
1 -52% -713% 46 %
2 ~56 % -60 % -53 %
3* -66 % 66 % -69 %
4 47% -49 % -13 %
5 -19% 31 % ~43 %
6 -50 % -49 % -19%
7 -63 % -44 % -40 %
B 27% -28 % -38 %
g* 6% -13% 40 %
db/db Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals;
NC =no change

10 210 day oral dosing
311 day oral dosing
4 5 day omal dosing

15
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
20 weeks of age, were housed two per cage in solid-bottomed shoe box cages.
Room temperature was maintained at 68-72 °F and humidity at 50-65%. Room
lighting was on a 12-hour light/12-hour dark cycle. Mice were fed a certified NIH
Rat and Mouse diet #K50 (P M | Nutrition Intl, St. Louis, MO, via W. F. Fisher
and Son, Inc., Bound Brook, NJ). Food and water were supplied ad libitum.
25
The compound was prepared as suspensions in 0.5% hydroxypropyi-
methylcellulose (Dow Chemical, Midland, Ml). The dosing volume was 10 mi/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 dH20 (vehicle) or PPAR



Rl R2 R3 n Formula | or a pharmaceutically acceptable
salt, C1-6 ester or C 1.6 amde thereof, wherein 10
each of Rl and R2 Is independently H C 1.6 al kyl,

(CH2) M\RaRb, (CH2)nOR8, (CH2)nNNH(CO) R8, or

(CH2) nCO2R8, where each of Ra, Rb, and R8 Is

i ndependently Hor C 1-6 alkyl, or RlL and R2 taken
together with the carbon atom_sp which they are

attached are a C 3-7 cycloal kyl; 15 mlIs between |I and

6; nis lor 2; Xis O0Oor S; wherein Xis at the 5 or

6 posdgohshat\ﬂm 0.011,50.03, Gahyd. W\Mengikgﬁd@y BedywelgROwddvaedsured in

g|r ko oﬁlﬁt"’ﬁ&% 0% fﬁ“gf %ﬁ’gﬁlgg Wadﬁgfﬂd&{begorglb%?alng 18 hours

ni t r cgfter tiaSiRalajosbIKCERGEID groGpNhiRirice werd atéxtvdtized aith ORB/O,

Al T e S MR TN R —
al ky| glegractivitoCarid tBerapldyn iEncThe geurt sanplek weymprpbareChy - 6

al kyl c%ﬂﬁ}u\ﬂ?ffo,{_'s%n@lﬁﬁégse dnatri Igce?lhgsﬁ\pélje de? rmg‘leﬁ gusmg

al kyn erein as no no car on at
R4 ca@\OBA& MiraRlgoblbed ciemidinsanalyized (Roeh) RDIagndstics,i NJ).FSeum

[ s I M
RO VR BN e gt
heterWakQ)NEFAslé,lfemesti\le)r omN, 0, and S; 5 Y Is NH,

NH CH2, and 0; each of R5 and Rr is independently

selected fromH C 1.6 alkyl, halo, cyano, nitro,
COR11, co@mlihcatanalnslamewrfom\eﬂ ysirg (el pregem Iﬁ*ylamd@mphpad,

pheny, |E.9dEQ ANBURS h&w 9 miftipd comdaRson test.
bet mﬂél?]nrlgﬁ; et eroa%ésorrvavgerI tcgﬁ 10 frc'))?dﬁ N, da son fes
and S; R6 is sel ected fromC 1.6 al kyl, hal o, cyano,

ni tro,yedddi3, COOR13, C 1.4
15

Example' A A A
Plasma | Plasma | Plasma
TG | Glucose | Ingulin
50 -86% | -74% -93%
Tob/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.



al koxy, C 1-4 al kylthlo, hydroxy, phenyl, NR13R14 and
5-6 nenbered heterocyclyl wth between | and 2

het eroatons selected fromN, 0, and S; 15 in
addition, either RS and R6 or R 6 and R7 may be taken
together to be a bivalent noiety, saturated or
unsaturated, selected from-(CH2)3--, -(CH2)4-, and
(CHL_2)pN(CH1.2)q, 20 pis 0-2 and g is 1-3, where the
sum(p + q) is at least 2; eHdh of RO and RI10 is

i ndependently C 1-6 al kyl; each of R11, R12, R13 and
R14 is independently Hor C 1-6 al kyl; 25 wherein each
of the above hydrocarbyl and heterocarbyl npieties nay
be substituted with between ICLA#MMS3 substituents

I ndependently selected fromF, d, Br, |, am no,

nmet hyl , ethyl, hydrox nitro, cyano, and met hoxy. 2.
A cdrrpbtﬁ%‘peF"CE‘PaF%’i"!a wherein one of RlL and R2 is

et hyl or ethyl. 30 3. A conmpound of cIa|n12 wherein
each of Rl and R2 Is nethyl. - 113 4, A gpnpound of
claim1l, wherein Rl and R2 taken togetier

cycl obutyl or cyclopentyl. 5 5. A copp fOf claim
1, wherein R3 is H 6. A conpound 5 wherein
Rs is C1-3 alkoxy,. C 1-3 al kylth|[§ al o, cyano, C

1-6 al kyl, nitro, R1o, 4 0, HR10; or COCRlo.
to 7. Ac:orrpoungI ' r@&fn R4 is Hor C2-7
alkyl. 8. A conpog cNai vikerein R4 is Hor C

2-5 alkyl. 9. A cohpod"nd & cla'm 8, wherein R4 is
ethyl. i5 10. A conpound of g&hmilan 8, Wherein R4 Is H
11. A compound of claiml1l, wherein nis 1. 20 12. A
compound of claiml1, wherein nis 2.

or a pharmaceutically acceptable salt, C 1.5 ester or C 1.5 amide thereof, wherein
10
each of Ry and Rz is independently H, C 1.¢ alkyl, (CH2)mNRaRb, {CH2)nORs,
(CH2)mNH(CO)Rs, or (CH2)mCO2Rs, where each of Ra, Ry, and Rgis
independently H or C 4.6 alkyl, or Ry and R3 taken together with the carbon atom
to which they are attached are a C 3.7 cycloalkyl;
15
m Is between 1 and 6;

nistor2;
Xis O or 8; wherein X is at the 5 or 6 position when n is 1; and wherein Xis at
20 the 6 or 7 position when n is 2;

Rs Is H, phenyl, C 1.3 alkoxy, C 4.3 alkylthio, halo, cyano, C 15 alkyl, nitro,
NRgR10, NHCOR 19, CONHR¢0; and COORyg; and Rj3 is ortho or meta to X;

25 R4 I8 H or -(C 1.5 alkylene)R4s, where Rys is H, Cy.7 aikyl, [di(C 1.2
alkyl)amino}(C 1 alkylene), (C 1.3 alkoxyacyl)(C 1 alkylene), C 1.6 alkoxy, C 3¢
alkenyl, or C 3g alkynyl, wherein R4 has no more than 9 carbon atoms; R4 can



13. A conmpound of claim1l, wherein Y is NHCH. 14. A
conpound of claim1l, wherein Yis NH 25 15. A
compound of claiml1, wherein Xis S. 16. A conpound

of claiml1, wherein Xis O 30 17. A conpound of claim
1, wherein at |east one of RS and R7 is H -114- 18. A
conpound of claim 17, wherein Rs is C 1-4 al kyl,

hal onet hoxy, hal onmethylthio, or di (C 1-3 al kyl)am no.
19. A conpound of claim 18, -Werein Re is
trifluoronethoxy, difluoronethoxy, 5 trifluoronethyl
trifl pr o

o oSBT oF Ak Rte italn Ror 6 65 Ribihatof ipmrphpnp-
| s HphBuyl4Ss, c(r:az-ﬁ neinibered hetatocyclybwitli-betwédn 1 And 2 pteroatoms
of cI e is S. 10 22. A compound of
clalﬁlggka%ﬁnﬁQQ5Zh%€¥ . e

23. A conpound of claim 20,
wherein n is 2. 15 24. A conpound of claim 20, wherein

4 ) 5. A conpound of clai m 24,
&heréﬁ%ﬁﬂ@b@'hy C;'26 A compound of claim 20

wherein Re is tri fl uoronet hoxy, difl uoronethoxy, 20
| Lopu oA BTRLA R, ARty 0 Ml v, e
1, vxmtrcemﬂaa&O@Rm@ 1arﬂjkm G 5« alkyithioe hytteoxyl, phtmy! dﬂmnFez

aI kyI R8 I'S Eil’félagllg é@é‘é&%y@g ren"éﬁ%r.ﬁogz g%&&a?g"ﬁgerlﬁﬁtesd

lbeiv\é@mNQn@dGS, nis 1lor 2, Xis O0or S wherein X
is at the 5 or 6 position when n is 1' and wherein X

is at 30 the 6 or_7 position when n is_2;
Rs is selected from C 1. alkyl, halo, cyano, nitro, COR13. COOR13, C 14

alkoxy, C 14 alkylthio, hydroxy, phenyi, NR13R14 and 5-6 membered

heterocyclyl with between 1 and 2 hetsroatoms selected from N, O, and S;
15

in addition, elther Rs and Rs or Rg and Ry may be taken together to be a

bivalent moiety, saturated or unsaturated, selected from —(CHz)s~, -(CH2)s-,

and (CH1.2)pN(CH12)q, '

20 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 Rq4, Ri2, R13 and R14 is independently H or C 1 alkyl;

25 wherein each of the above hydrocarbyl and heterocarbyl moieties may be
substituted with betwaen 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.
30
3. A compound of claim 2, wherein each of Ry and Rz Is methyt.



-115- R3 is H,, phenyl, C 1.3 al koxy, C 1.3 al kylthio,
halo, C 1-6 alkyl, or NRORL1O, and R3 is ortho or neta
to X; RAis Hor -(C 1-5 al kyl ene) Rlb, where Rls is H,
Cl.7 alkyl, [di(C 1-2 5 al kyl)am no] (C 1.6 al kyl ene),
(C 1.3 al koxyacyl)(C 1-6 al kylene), C 1-6 al koxy, or C
3.7 alkenyl, wherein R4 has no nore than 9 carbon
atons; R4 can also be -(C 1-5 al kyl ene) R15 wherein R15
is C 3.9 cycloal kyl, phenyl, "phenyl -0, phenyl-S-, or
a 5-6 nenbered heterocyclyl with between | and 2
bet eroatons selected fromN, 0, and S; 10 Y Is NH or
NHCH2; each of R5 and R7 is independently selected
f r ofn HA canpoidfielaim 1 hahesein Boand R, taRemRigetheCate eyclobutyl or
alkoxyccﬁgémﬁ al kyl t hi o, hydroxy, and NR11R12; 15 R8
is sel 3ctBd ffomC 1.8 alkyl, halo, CORI3, COORI3, C
1-4 al koxy, C 1-4 alkylthio, phenyl, NRL3R14 and 5-6
er i iaeen | oand 2
Eggg}ogggﬁé&ggﬁggﬁﬂgH?%%%?Rﬁgﬁ¥ﬁénd S; 20 each of R9
and R10 is independently C 1$ al kyl; each of R11l, R12,
R13gan NHEE; I z ith! in
eac ﬁ og cta#gogrgjod\;g Eljﬁﬁg'r 0cC a%'hﬁshiaﬁ &° ﬁé‘f”é‘? 821]53 r%gl‘th'wﬁél&
ol 6t | @8N +belkvishllia Moo HHAGH . SQNKHEN: r GAARS.
substituents i ndependently selected fromF, 25 d,
am no, nethyl, ethyl, hydroxy, and_methoxy. 28. A
BomBouAEOBPOwIdahHaM 1 hareindl s HORE 22408 [ |
-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-5,6,7,8-
o B ohabn o a7 uenSi b T o o ! PPl o

2-(2-[1-Ethyl -3-(4-trifluoronet hoxyphenyl)ureido]indan
-5-yl syl fanyl }-2- h ropi oni id; -116-
> 8. SX cor%pgur}d gfc!arirgtﬂ, m’lgrei%%?s IetﬁylfrJl cid; 6

15

10. A compound of claim 8, wherein R4 is H.

11, A compound of claim 1, wherein n is 1.
20 12. A compound of claim 1, wherein nis 2.

13. A compound of claim 1, wherein Y is NH-CHa.

14. A compound of claim 1, wherein Y is NH.
25

15. A compound of claim 1, wherein X is S.

16. A compound of claim 1, wherein X is O.

30 17. A compound of claim 1, wherein at least one of Rs and Ry is H.



2-(2-11

-Ethyl -3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan
-5-yl sul fanyl }-2- net hyl propi oni ¢ aci d;

2-Methyl -2-{2-[1-pentyl-3-(4-trifluoronethylsulfanyl ph
enyl )urei do]i ndan-5- ylsul fanyl}propionic acid; s
2-{2-[1-Ethyl -3-(4-isopropyl phenyl ) urei do]indan-5-yl su
| fanyl } - 2- net hyi propi oni ¢ aci d;

2- Met hyl - 2-{2-[ 1- pent yl - 3- (4={H-f | uor omet hoxyphenyl )u
rei do] i ndan-5-yl sul fanyl }- 2-net hyi propl oni c aci d;

2-{ 2] 3-L4- I} ARE=Vee [.) +1- I

rei ég] %néé’é}?@gn?/ ?éﬂ%‘bg“r?y P’ﬁg'l%wso'}’ ﬁeﬁt‘%@g |rh g’ﬁf"é’ F}hloc):( Yaci d;
2- Met hyelomstipvthio, ¢r3li(@ets@kylamipp) - 3- (4-tri f | uor onet hoxy
phenyl ) ur ei do] i ndan-5- vyl sul fanyl }-2-nethyl propionic
add; 2-{2-[3-(4-1sopropyl phenyl)-1-(3-nethyl butyl)u
rei 8o} ovenpousd of eainy i whersin Reg trifypromeiiioxy difiupeorethexy,

- M . . thio. t- . .
o hy- 2 ooty tilommstyivio, Hhut, sopron, or dimcihytamin
) ur ei do] i ndan-5- vyl sul fanyl } propi oni ¢ aci d;
2-{6n k- nd of &aiby 4 r - Ny ITE
‘il B Sipigupdof daibf 3, WhARIPRES BRI RN DY bl S Pl N
t etrahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni ¢
21 i1, Keckfscibt B iy 2, el X s ot hoxypheny
Jurei do]-3-fluoro-5, 6,7,8 20
t®t r ahydr onapht hai en- 2-yl sul f anyl } - 2- met hyl pr opi onl ¢
aci di2, A compound of claim 20, wherein n is 1. _
2-{6-[1-Ethyl-3-(4-tri f1 uor onet hoxyphenyl ) ur ei do] - 3-ch
ioro-5,6,7,8-
tet gmmmhabaaeimmwhwmm} - 2-met hyl propi cni c
aci d;
2-{6-[1-Ethyl -3-(4-trifluoronethoxyphenyl)ureido]-3-br
Q$10- 24, A gontbound of claim 20, wherein Ry is C 25 alkyl.
t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni c
acid; 25
2- { 624. 1A é&dnipdund -of dlainr 24, mhereimis is@thybhenyl ) ur ei do] - 3- e
thyl-5,6,7, 8-
t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
aci d26. alncbmpound of claim 20, wherein Rs Is trifluoromethoxy, difluoromethoxy,

~{6-[ 1= 30 ( j ] t LUk el =R-1r
g {6 gnnﬁogs(%ﬁg: @y%&mmm%&ea%w, SrHiREM Pk
t et r ahydr onapht hal en- 2-yl sul fanyl ) - 2- met hyl pr opi oni c

aci dyz A compound of claim 1, wherein each of R and Rz is independently H, C 1.¢
. alkyl, (CH2)nNRgRyp, or (CH2)mORs, where each of Ra, Rp, and Rgis
Independently H or C 1.5 alkyl;
25
m is between 1 and 6;

nistor2,
X is O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at

30 the 6 or 7 position when nis 2;



30 29. A compound of claiml1, selected from-117-

2- Met hyl -2-{2-1

- hexyl -3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan
-5- ylsul fanyl }propionic acid ;

2-{2-[3-(4-D net hyl am nophenyl ) - 1- pentyl ur ei do] i ndan-5

-yl sul fanyl }-2- nethyiproplonic acid; 5

2- Met hyl - 2-{2-[ 3-(4- trlfluoronEthoxyphenyI)ureldo]|nda
n-5-yl sul fanyl } propi onic acid52- Met hyl - 2- (2-[ |
propyl - 3- (4- trifIuoronethoxyphenyl)ureldo]lndan 5-

yl sul f
2- Met hﬁwﬁiﬁﬁ%qﬂ Il?ci;(gdizts lwlwloug?lgrr%f'ﬁngwfanyI phe
nyl) urPélRtRz]aI mb%isort @ormetalts Xhyl } pr opi oni ¢ aci d;
2-{2-[3-(4-1sopropyl phenyl)-1-{3- pentyl)ureldo]lndan-S
-yl sul fanyl }-2- nethyl propionic acid; 2-{2-[3-(4-tert
yl pReigy 9r--(C {.gal pwheEre] Bjs is Hlaf+-palgyl i€ any| } - 2-

B
hyl
o3 22 (BOPBIERIE BSIenth G o phipryeeiic o atenel 6 egtiogy or ©
| ] - 2- wedlkaply bwbgreWhasm, r@pre than 9 carbon atoms;
2-[R; Anapm Q@X.;,Qﬁlﬂgﬂé)hwlvt{e?blﬁ‘ﬁ)@& UL SyaBhin SsHEnyr;

{

I

t

{
| sul fany propi-oni c
2- Met h@henz (PQPhanbﬁt ;¢ra§ f‘(mem@ﬂeﬁ beﬁemmlmldwmﬁéwwy liprd 2
| do] I neBroatomdGeldcfedffof M| O RInare; oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-trifl uoromet hoxyphenyl
)4dr ei do] - 3- net hoxy- 5, 6, 7, 8-
t et r ahy ¢ QR 3P NHOM,eNn- 2-y| sul fanyl } - 2- nmet hyl propi oni c
acid; 2-{6-[1-Ethyl-3-(4-trifl uoronmethoxyphenyl
Jurel do] -3-fluoro-5,6,7,8
tet (rj ahysbihast ®Re BAdRY Bindbpehdantlf selvdtdd For, Ity 4l Halb, CORy4,
aci d; .
2-{6-] %géﬁiwc- = oy, CrpalyietwderpeaNR R do] - 3- ch

laro-5, 6, 7, 8-
Rg is selected from C 1.¢ alkyl, halo, COR43, COOR43, C 14 alkoxy, C 14
alkylthio, phenyl, NR43R14 and 5-6 membered heterocyclyl with between 1 and

y
u

2
y
2-
y

2 heteroatoms selected from N, O, and S;

20 each of Rg and Ry is independently C 1 alkyl;
each of Ry, Ri2, Rz and Rq4 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,
25 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;
30 2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-ylsulfanyl}-2-
methylpropionic acid;



t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
aci d;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-br
ono-5,6,7,8

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl pr opi oni c
acid; 2-{6-[i -Ethyl-3-(4-trifluoronethoxyphenyl
)ureido]-3-nethyl-5 6,7,8- 30

t et r ahydr onapht hal en- 2-yl sul fdi§1 } - 2- met hyl pr opi oni ¢
acid; and -118- 2-M

71 nian2 3 (R RE L teh AR RURHISRRERE A fhtp 2
cl ai mat_hylpwioamaﬁd f rom 5

2 {6 [ 3VRthY-2=814 -Bakthld-launhIEh AR YRR SN G eflidlindinS-
tet rﬂﬂg}f@ﬂﬂ}mﬁﬂhifl@\ 2-yl sul fanyl }-2- net hyl propl oni c

agi d; 545 ;ﬁg&grnég;%&?{t, wm@wraeamgﬁ%wnémmdﬂ 5, 6,

7,8-tetra a
yI sulﬂﬁ&‘wprqplozﬂmdayl propionic acid; 2-{2-[I

_Et hyI ?:ﬁﬂétﬂy-].tz[{hfﬁ E%&@kﬁﬂw&&ﬁa}{!@)ﬁﬁ&wﬁldi&bﬁ%ﬂ&‘arﬁswsﬁlkbnw}-

| fa | oni ¢ aci
2- {6 mlalmwfomceqd,t rI fI uor onet hoxyphenyl|

) ur ei dolo.ps {4-BfeRyPamifephefiyl)- 1-ethylureidolindan-5-ylsulfanyl}-2-
tetrah ]c'grac;kna ht hal ygan F}le y? gnf/l I o-]Ime nhylyp;sruo%rllyo}ﬁl c
dei gme ylpropionlc acid;

i2h{ I6 [ 3- |\Eétm(12~{§ -[{-43-fiattylbueN AR tREYSThGRNlybHERNH Rl dofinddh-5-

t et rﬂﬁ'ﬂgpﬂhgﬂﬁtm@ﬂmﬁcﬁﬂgul f anyl } - 2- met hyl propi oni c
aci d; 1-'5{2-[3-(4-lsopropylphenyl)—1 ~(3-methylbutyl)ureidojindan-5-ylsulfany(}-2-
2- {ZB]%ﬁwgt h 4-trifluoromethyl sul fanyl phenyi)ureid
o]in 1yl }- 2- net hyl propi oni ¢ aci d; and

2sMet hpiv élhj—Z—{? l.#—mrm-[aydny& (44h1ﬂn¢r6||nethbwmbhy])uy¢ldilﬂm¢hr)-ﬂ-r

ei do ul.fanyl }propionic acid. 20 31. A
con‘plﬂ' lﬂﬁﬁn@%pl’%{?léﬂi%ﬁ! selected from 2-{2-[I

- Et hyl 2€{6{I#Ethyl-3-l(4&tnlﬂmmtbwymmeny)u)‘eidtﬂﬁemwmxm&fiH—.&I su
| Lo BRI 2R b i o
- 5- y| s 2HBdhiEtHyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
20 tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyi}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
25 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tefrahydronaphthalen-2-ylsulfanyi}-2-methylpropionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,8,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.

30
29. A compound of claim 1, selected from



25 met hyl propi oni ¢ aci d;

2-Met hyl -2-{2-[ 1-propyl -3-(4-trlfl uoronet hoxyphenyl)ur
ei do] i ndan-5- vyl sul fanyl } propionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoronmethoxyphenyl)ureido]-3-fl
uoro-5, 6, 7, 8-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- et hyl pr opi oni ¢
acid. 30 _119- 32. A pharnaceutical conposition,
conprising a conmpound of clai-M?t, 20, 27, 28, 30 or
31. 33. A conpound of claim1, 20, 27, 28, 30 or 31

17" 20,245y &8 Bl S ye-piforbRin e BriB RN S dolgers
n}adgdsgﬁmyf}pllfoprontcraem;: gg gr : ngiabi ti ng t?—ﬁ prggrg?si on
ol ai m 5 Gt pn TR Beibndl BRd R irariinar 158
§el enétbylprolblpnima:nﬁpaihred g: uggs_e to! e;anice, osi st ance
e ot T BRI Bt Py B SR B Bpioni
(INI oy and conplications thereof. 36. The use of

aim rom
R
pr oddestfamytintopionicagida first anti-diabetic agent that is
s ccont HeRLAEL BN (e iflorcnlety i ilphiin et fndi-5
il hi Wisuifamydjprapionierasigh essi on of a PPAR- al pha nedi at ed

di A .
ant - o BB ool PG ARRA AR s
20, methylprepioBig a6id: 31 and a second anti - di abetic agent
for t hg o meaubasuipherfl)- A (3TBSHH A& inﬁQﬁ-SIﬁs%ﬁér‘g)Dgz-or

inhibiting the progression of @ PPAR-al plia nediated
di seasBylpregionigiasidyr oduct of claim 37 or use of claim

o eI s S e etlias
2-{2-[3-(4-1sopropylphenyl)-1-(3-hexyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid;
2-Methyl-2-{2-[1-butyl-3~(4-triflucromethoxyphenyl)ureidolindan-5-
20 ylsulfanyl}propionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyf}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
25 2-{6-[1-Ethyi-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,8,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-methyl-5,6,7,8-
30 tetrahydronaphthalen-2-yisulfanyi}-2-methylpropionic acid; and



40. The product of claim 37 or use of claim 38 wherein
the second anti-diabetic agent is insulin. 41. The
product of claim 37 or use of claim 38 wherein the
product further conprises a third pharmaceutically
active agent. 42. The product or use of claim4l -
wherein the third pharmaceutically active agent is
selected froman anti-diabetic agent, lipid |owering
agent and a bl ood- pressure I-8lfering agent. 43. The
use of a conpound of claim11, 20, 27, 28, 30 or 31 for

e BRI e PR S 2

yisulfanyl}propionic acid.

30. A compound of claim 1, selected from:
5 2-{6-[1-Ethyi-3-(4-trifluoromethoxyphenyl)ureldo}-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
2-{6-[3-(4-Trifluoromethoxyphenyljureido}-5,6,7,8-tetrahydronaphthalen-2-
yisulfanyi}-2-methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-yisulfanyi}-2-
10  methylpropionic acid;
' 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,8,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methyipropicnic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methyl-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
15 2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylphenyi)ureldolindan-5-ylsulfanyl}-2-
methylpropionic acid; and
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
yisulfanyl}propionic acid.

20
31. A compound of claim 1, selected from:
2-{2-[1 -Ethy|-3-(4-triﬂuoromethoxyphenyl)ureido]indan-S-yIsulfanyl}-Z-
methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethylsulfanylpheny!)ureido}indan-5-yisulfanyl}-2-
25  methylpropionic acid;
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}propionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureldo}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.
30



32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42,

43.

=119 -

A pharmaceutical composition, comprising a compound of claim 1, 20, 27, 28,
30 or 31.

A compound of claim 1, 20, 27, 28, 30 or 31 for use in therapy.

The use of a compound of claim 1, 20, 27, 28, 30 or 31 for the manufacture of
a medicament for treating or inhibiting the progression of a PPAR-alpha
mediated disease. .

The use of claim 34 wherein the PPAR-alpha mediated disease is selected
from impaired glucose tolerance, hyperinsulinemia, hyperglycemia, insulin
resistance, and early, intermediate or late Type |l diabetes (NIDDM) and
complications thereof.

The use of claim 35 wherein said complication is selected from retinopathy,
nephropathy and neuropathy.

A product containing a first anti-diabetic agent that is a compound of claim 1,
20, 27, 28, 30 or 31 and a second anti-diabetic agent for use in treating or
inhibiting the progression of a PPAR-alpha mediated disease.

Use of a product containing a first anti-diabetic agent that is a compound of
claim 1, 20, 27, 28, 30 or 31 and a second anti-diabetic agent for the
manufacture of a medicament for treating or inhibiting the progression of a
PPAR-alpha mediated disease.

The product of claim 37 or use of élaim 38 wherein the second anti-diabetic
agent is selected from PPAR alpha and PPAR gamma modulating agents.

The product of claim 37 or use of claim 38 wherein the second anti-diabetic
agent is insulin.

The product of claim 37 or use of claim 38 wherein the product further
comprises a third pharmaceutically active agent.

The product or use of claim 41 wherein the third pharmaceutically active
agent is selected from an anti-diabetic agent, lipid lowering agent and a blood-
pressure lowering agent.

The use of a compound of claim 1, 20, 27, 28, 30 or 31 for the manufacture of
a medicament for treating or inhibiting the progression of dyslipidemia.



