-1- SUBSH-FAER-FEFRAR-NS-AND | NDANES AND THEI R USE Cr oss- Ref erences to

Rel ated Applications This application is a non-provisional patent
application of U S. provisional s patent application No. 60/420,026 filed
on Cctober 21, 2002 and U.S. provisional patent application No. 601495, 788
filed on August 15, 2003 entitled, "METHODS OF USI NG SUBSTI TUTED TETRALI NS
AND | NDANES'. Field of the Invention to The invention features substituted
tetralin and i ndane derivatives, conpositions containing them and nethods
of using them Background A nmenber of the nuclear receptor famly, a group
of |igand-activated 15 transcription factiors, the peroxisone
proliferator-activated essary
transcription factor rggg tlng g&ﬁ%ﬁ?“ %ﬁARPﬁ%kgp%%agﬁﬁﬂ%g?% met abol i sm and
insulin action. PPAR al pha receptors are found predom nantly in the liver.
The genes regul ated by PPAR al pha include enzynmes involved in the

beta-oxi dation of fatty 20 acids, the liver fatty acid transport protein,

and apo A, an inportant c@m@aferm‘fcebitgReﬂfhedsAQMtcbtlggmrotei ns (HDL).

Sel ective, high af AR al pha i.ncr fatt acid
oxi dat on. whicn' i T appicaliet s R brPran i B TRGR 8F Pt sravi@oidlee 1 at 1y
Sci ds. The st efjm@hi applichtion Ne. Ldomzomatﬁlecgtbryoerdbéem Bo02 amiacw st prowsﬁ:r@bser ved
ecrease, or rovene in i e5|stance in_insu 5 resistant or
i abet 1 ¢, ani PG ARG SODH SBiskee o piasal g aientife FTETHOB Nt | 1
ani mal obesi t (YOG SUBSIPRPIEDR TEFRALING WRIDOINDANESS”, Known as  treatnents
for hyperlipidema, fibrates are weak PPAR al pha agoni sts. Exanpl es of known
PPAR al pha agoni sts variously useful for hyperlipidena, diabetes, or
atherosclerosis include fibrates stgh #%d A0&idoarate 30 (Fournier),

genfi brozil (Parke Davi s/ Pfi zer, W‘g'a'rr—%%rﬁwrg‘— clofibrate (Weth
19 The invention features substituted tetralin and indane derivatives,

compositions containing them, and methods of using them.

Background
A member of the nuclear receptor family, a group of ligand-activated
15 transcription factors, the peroxisome proliferator-activated receptor aipha (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 trigiycerides may
‘mediate the observed decrease, or improvement, in insulin resistance in insulin
25 resistant or diabetic animals when treated with PPAR alpha agonists. Such
treatrent in animal obesity models is associated with weight loss. Known as
tfreatments for hypertipidemia, fibrates are weak PPAR alpha agonists.
Examples of known PPAR alpha agonists variously useful for
hypetlipidemia, diabetes, or atherosclerosis include fibrates such as fenofibrate
30  (Fournier), gemfibrozil (Parke-Davis/Pfizer, Mylan, Watson), clofibrate (Wyeth-
Avyerst, Novopharm), bezafibrate, and ciprofibrate and ureidofibrates such as GW



Ayerst, Novopharm, bezafibrate, and ciprofibrate and ureidofibrates such as
GW-2- 7647, GW 9578, and GN 9820 (d axoSm thKline). Known PPAR al pha/ gamma
dual agonists useful as insulin sensitizers include ragaglitazar (Novo

Nor di sk), tesaglitazar (AstraZeneca), and GW 409544 (d axoSm thKli ne/Li gand
Phar maceuticals). -3- Sunmmary The invention features conpounds of formula
() below RR6 7R5 O0Y HOXN 5R R2R3nRaFormula (1) or a
pharmaceutically acceptable salt, C 1-6 ester or C 1-6 am de thereof, 10
wherein each of Rl and R2 is independently H C 1.6 al kyl, (CH2)mM\RaRb,
(CH2) nOR6, (CH2) MNH(CO) Re, or (CH2)nCO2R8, where each of Ra, Rb, and R6 is
i ndependently Hor C 1.6 alkyl, or Rl and R2 taken together with the carbon
15 atom t o whe4h CWEH7BrandoBWV3820d Glaxe SmittiKine). tnoivoRAR alphaigasnbat ween 1

21 "ana el panistlsS s fefin Snsha8isThd e, ebafli At NavE NoRgIS |, o7 Mhe"
phenyl , C 1- Rsagltarey (AskraFeRecd)kand BIWD409544(GlaxpSnmithKind/tigaad kyl , nitro,
Pharmaceuticals).



NROR1o, NHCORI 6, CONHRlo; and COCRlo; and R3 is ortho or neta to X; 25 R4
ks Hor -(C 1-5 al kylene)R15, where R15is H Cl1.7 alkyl, [di(C 1-2

al kyl )ami no] (C 1-6 al kylene), (C 1.3 al koxyacyl)(C 1-6 al kyl ene), C 1$

al koxy, C 3-7 -4- alkenyl, or C 3-6 al kynyl, wherein R4 has no nore than 9
carbon atons; R4 can also be -(C 1-5 al kyl ene) RL5 wherein R15 is C 3.6

cycl oal kyl , phenyl, phenyl-O, phenyl-S-, or a 5-6 nenbered heterocyclyl
with between 1 and 2 heteroatons selected fromN, 0, and S; 5 Y is NH,

NH- CH2, or 0; each of R5 and R7 is independently selected fromH C 1-6

al kyl, hal o, cyano, nitro, CORl1l, COCR11l, C 1.4 al koxy, C 1.4 alkylthio,
hydr oxy, phenyl, NR 1R12 10 and 5-6 nenbered heterocyclyl wth between 1
and 2 het er ciMRAVsel ected fromN, 0, and S; R6 is selected fromC 1~

al kyl, hal o, cyano, nitro, COR13, COOR13, C 1-4 al koxy, C 1-4 al kylthio,
hydr oxy, phenyl, NR13R14 and 5-6 nenbered 15 heterocyclyl with between 1 and
2 heteroatons sellbeinvénfiorvieaturecorapalings of fanmaiadi)thietow: ei t her R5 and R6 or
R6 and R7 may be taken together to be a bivalent noiety, saturated or
unsaturated, selected from-(CH2)3-, -(CH2)4-, and (CHL.2)pN(CHL, 2)qg, 20 p
is 0-2 and q is 1-3, where the sum(p + q) is &% | eBst 2; each of RO and
R10 is independently C 1-6 al kyl; each of R11, ,oi R13 and R14 is

i ndependently Hor C 1.6 alkyl; 25 wherein eac ®g above hydrocar byl
and heterocarbyl noieties may be substituted wyh/between | and 3
substituents independently gel e)((:t et'zl \tom F, N>_Y

Ri R Ry n Re

HO

v

Formula (1)

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

each of Ry and R; is independently H, C 4. alkyl, (CH2)nNRgRp, (CH2)rmOR,

(CH2)mNH(CO)Rg, or (CH2)nCO2Rs, where each of Ra, Ry, and Rgis

independentiy H or C 15 alkyl, or Ry and R; taken together with the carbon
15 atom to which they are attached are a C a7 cycloalkyl;

m is between 1 and 6;

nis1or2;
20 X is O or 8; wherein X is at the 5 or 6 position when n is 1; and wherein Xis at
the 6 or 7 position when n is 2;

Rz is H, phenyl, C 13 alkoxy, C 1.3 alkytthio, halo, cyano, C 15 alkyi, nitro,
NRgR19, NHCOR 4o, CONHR1g; and COORyp; and Rj3 is ortho or meta fo X;

25
R4 is H or -(C 1.5 alkylene)Rqs, where R«s is H, C17alkyl, [di{C 12
alkyl)amino](C 1.5 alkylene}, {C 1.3 alkoxyacyl)(C 1.5 alkylene), C 1.5 alkoxy, C a7



a, 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 (I) and a pharnaceutical carrier or excipient. These conpositions
and the nethods bel ow may further include additional s pharmaceutically
active agents, such as |ipid-lowering agents or bl ood-pressure |owering
agents, or both. Another aspect of the invention includes nmethods of using
t he di scl osed conpounds or conpositions in various nethods for preventing,
treating, or io inhibiting the progress#on of, a disease nedi ated by PPAR
al pha. Exanpl es of PPAR al pha- nedi at ed di seases i nclude dyslipidem a and
at heroscl erosis. Dyslipidema incl|udes hypertrlgl ceridem a,

hyper chol est erdieayh arCmaﬁMnyih\ybe'ﬁmllelW@rﬁ%mo ap rﬁ?fmat@ﬁ'éi Bscait ol eni a.

For exanpl e, ]] w HDL (<
35 or 40 ng/dl) s%lt?]eoé@q_g"a %%)eRr‘up heRMRE e %’/"EWB a‘?#”?*“ﬂﬁ (> 150
my/ di) . Addi t ibsaayl-S-eeaib-6anemberad hiatereaysyl with bétweenvieand Z)hewoatomecome
apparent fro q’ﬁ@"i‘ | cussi on, exanples, and clains below Detailed
Description Th@ghﬁwe tall’l%1(’j‘é‘ §f es the compounds di scl osed herein and of
formula (4) 20 in the above Summary section, conpositions containing them
and net hods of, ccording to one aspect of the invention, a

met hod of tre%ﬁ@?%?@e ssociated with inprovenents (e.g. decrease) in
the extent, duration, or degree of edema or weight gain nor mally associ at ed

W th other existi ng ther api es, such 25 as for exanple PPAR gama agoni sts.
Therapy that ie8chebBeangd Bals\mdqpemmjwtselqc@sfrorah Graralky, halo, vaBe. wei ght

neutral, is d H@ﬁl@ﬂ,éom{@&ealkﬂﬁ@qﬂﬁﬂﬁ% ﬂpdrow';ﬂmnygwmm@m edema, or

an actual wei ght | oss, generally inproves ove
0 and 5-6 membered heterocyclyl with between 1 and 2 heteroatoms selected

from N, O, and S;

Rs is selected from C 1 alkyl, halo, cyano, nitro, COR13, COORy3, C 14
alkoxy, C 14 alkylthio, hydroxy, phenyl, NR3Rq4 and 5-6 membered
15 heterocyclyl with between 1 and 2 heterocatoms selected from N, O, and S;

in addition, either Rs and Rg or Rg and Ry may be taken togetherto be a
bivalent moiety, saturated or unsaturated, selected from —(CHa)s—, -(CHz)s-,
and (CH1_2)pN(CH1.2)q,

20

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

each of Rg and Ryq is independently C 4.5 alkyt;

each of Ry1, Ri2, Ry3 and R4 is independently H or C 15 alkyl;
25

wherein each of the above hydrocarbyl and heterocarby! moieties may be
substituted with between 1 and 3 substituents independently selected from F,
Cl, Br, |, amino, methyl, ethyi, hydroxy, nitro, cyano, and methoxy.

30



patient health and confort. According to another aspect of the invention, a
nmet hod of treatnent may 30 be a treatnent for both dyslipidema and a form
of insulin resistance, inpaired glucose tolerance, hyperinsulinema, or
Type 11 diabetes (early, internediate, or -6- |late stage), by admnistering
one or nore of the disclosed conmpounds, optionally wth one or nore

addi tional pharmaceutically-active agents. D abetic patients my al so have
sonme degree of dyslipidem a. Dyslipidenm a includes hypertriglyceridem a,
hyper chol esterol em a, m xed hyperlipidedi a, and hypo s HDL-chol esterol em a.
For exanpl e, dyslipidema may be one or nore of the following: |ow HDL (<
35 ng/dl for nen_ or < 39 ng/dl for monen%, high triglycerides (> 200

my/ dl'), and hi gh Th@investiosaisaipatures compesifiansdhaidneledmere oomotene i nvent i on

are potent R ' L G : el evated serum
level s of hicgﬁﬁgghésgl]?fﬁﬂiﬁp'% y %‘t“g?ﬁ"ghﬁ%"ﬁéél%i’%&éﬁgﬁ@éﬁ“é of 1o

I ntermedi ate density |ipoproteins (IDL), and | ower serum | evel s of
triglycerides, d LtV L] tel t ' l.ecul.es,

andfor free fatt i ganqations SRRHR Mot beloly ) AGRP TG FRpfpn

car di ovasc ulpharrhacdutiballytamtips ageers, sach ab fipidbowertriieagentgorcssodpreaure

at heroscl ergsi s. or cotrona artery disease (CAD). It is therefore desirable
to | oner | eveY&ingay FsgPSIE%tPI des and LOL, to raise levels of 15 HDL, and to
| ower total cholesterol, for exanple, within the paraneters of

general | y-accepted ranges for these conponents. One object of the invention
is a nethod of tABaheRAsPechef theinyeatjen inpludesnimgthods@ef usippire disglpsedhedi at ed

or Pyper { neul hou ORI ot taR Il oS o e g B R ol phe
agoni st . 10Andehibiting Hjequogressiemef, iardisaest oredialed bpPRARRIpha. Exarepies ¢k agoni st
ot b A Sl 8 it PUENE PRl LRI Mot P00 s on
i nsulin Dyslipidemia includes hypertriglyceridemia, hypercholesterolemia, mixed

hyperiipidemia, and hypo-HDL-cholesterolemia. For example, dyslipidernia may

be one or more of the following: low HDL (< 35 or 40 mg/di}, high triglycerides

15 (> 200 mg/dl), and high LDL (> 150 mg/dl).
Additional features and advantages of the invention will become apparent
from the detailed discussion, examples, and claims below.

Detailed Description

The invention features the compounds disciosed herein and of formula (1)
20 in the above Summary section, compaositions containing them, and methods of
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 therapies, such

25 as, for example, PPAR gamma agonists. Therapy that is associated with weight
loss, or that is af 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 |l diabetes (early, intermediate, or



resi stance,
(e.g., 251
|nprOV|ng S

i mproving (
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(j) any conbination of the above.

t hr oughout
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owering) serum glucose; (c) inproving glucose tolerance;
erum insulin levels; (e) inproving insulin sensitivity;

e.g., lowering) serum triglyceride |levels; (g) |owering LDL
raising HOL levels; (1) lowering total chol est er ol | evel s;
30 The invention is further described
below. A Ternms The following terns are defined bel ow and by their usage
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low density lipoproteins (L.LDL), atherogenic molecules, and/for free fatty acids
(FFA). Such effects are advantageous for cardiovascular health, to prevent or
inhibit the progression of atherosclerosis or coronary artery disease (CAD). ltis
therefore desirable to lower levels of triglycerides and LDL, to raise levels of
HDL, and to lower total cholesterol, for example, within the parameters of
generally-accepted ranges for these components.

One object of the invention is a method of treatment for both dyslipidemia
and a PPAR-alpha mediated disease (such as diabetes, insulin resistance,
impaired glucose tolerance, or hyben'nsulinemia) by the administration of a single
PPAR alpha agonist.

Another object of the invention is 2 PPAR-alpha selective agonist that is
useful for (a) treating, preventing, or inhibiting the progression of both
dyslipidemia and a PPAR-alpha mediated disease (such as diabetes, insulin
resistance, impaired glucose tolerance, or hyperinsulinemia); (b) improving (e.g.,
lowering) serum glucose; (c) improving glucose tolerance; (d) improving serum
insulin levels; (e) improving insulin sensitivity; (f) improving {e.g., lowering) serum
triglyceride levels; (g) lowering LDL levels; (h) raising HDL levels; (i) lowering
total cholesterol levels; or (j) any combination of the above.

The invention is further described below.



2s ynyl, are grouped as al kynyls herein. Al kynyl does not include
cycl oal kynyl . "Al koxy' includes an optionally substituted straight chain or
branched al kyl group with a term nal oxygen linking the alkyl group to the
rest of the nolecule. Al koxy includes nethoxy, ethoxy, propoxy, isopropoxy,
but oxy, t-butoxy, pentoxy 30 and so on. "Am noal kyl", "thioal kyl", and

"sul fonyl al kyl " are anal ogous to al koxy, -8- replacing the term nal oxygen
atom of al koxy with, respectively, NH (or NR), S, and SQ2. Heteroal kyl

i ncl udes al koxy, am noal kyl, thioal kyl-7-and so on. "Aryl" includes phenyl,
napht hyl , bi phenylyl, tetrahydronaphthyl, indenyl, 5 and so on, any of
which may b qptlonally substi t ut ed. AryI al so includes arylal kyl groups
such as bengy €fiBfenet hyl, and phenyl propyl. Aryl includes a ring system
cont ai ni ng an optlonally substituted 6- menber ed carbocyclic aromatic ring,
said system nmay be blcycllc bridge, and/or fused. The system nay include
r| ngs that are aftsnigl! PWINg derMmsaarei ‘%ﬁﬂw delopoansl by Bleyr usage throvghoutdhisxanpl es

ring syngPE mcl ude indenyl, pentalenyl, 1-4-dihydronaphthyl, indanyl,
ben2|n1dazo %enzothiophenyl, i ndol yl , benzofuranyl, isoquinolinyl, and
so on. "Ebterocyclyl" i ncl udes optionally substituted aromati c and

nonaronati c t.0, n t. L east,one heteroatom (0, S,
N) or heteroatonﬁﬁlﬁgﬁgéé@é(s%ﬂgﬁ%@) E%\‘t‘j,g%é%@%hfﬂ‘ﬂ“?@ ‘ﬁp hﬂetl ess ot herw se
i ndi ca]t ed,h aydrFearbomwtl:ﬂ aeastdinedlydragen havieve Mabmmeeamcuﬂ@e@.t' Pgkyt to the
rest of the nolecule  t u carbon ato

2-i mi dazol yProUuBs! C*Hdgdﬁ‘%hg %@V‘apt?z?ty fﬁ°pr°§ﬁg}?u§g 'ﬁ@bﬂfybgrquml"”or 1- pyrazol yl .
Preferably me«gmewlmtwq&wmodeﬂpéhm h%ﬁtwbﬁéweactﬁ ahd sd ohi AkyRt os, or
bet ween 5 and ring atons; there may b between 1 and 5 heteroatons or

het er oatIBm insiudes e¥e ?ﬁtkﬂ-tﬁé‘chlaﬁﬂ"'aﬂ@PWF Elfcil‘?bé‘ﬁf'gﬁyclﬁ‘éﬁmbﬁn@cﬁﬂ@h%‘yl or between
| and 2. A heterocyclyl may be saturated, wunsaturated, aromatic (e.qg.

het eroaryl), nonaromatic, or fused, 25 Heterocyclyl al so incl udes fused,
e.g., bicyclic, ‘Akegyt lrg:u{giﬁs Qgtharmﬂygubstttuted straight chain and branched

hydrocarbon radicals as above with at least one carbon-carbon double bond
{sp®). Alkenyls include ethenyl (or vinyl), prop-1-enyl, prop-2-enyl {or allyl),

15 isopropenyl (or 1-methylvinyl), but-1-enyl, but-2-enyl, butadienyls, pentenyls,
hexa-2,4-dienyl, and so on. Hydrocarbon radicals having a mixture of doubie
bonds and triple bonds, such as 2-penten-4-ynyl, are grouped as alkynyls herein.
Alkenyl includes cycloalkenyl. Cis and trans or (E) and (Z) forms are included
within the invention.

20

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

25 ynyl, are grouped as alkynyls herein. Alkynyl does not include cycloalkyny!..

“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

3¢ and so on. “Aminoalkyl”, “thioalkyl’, and “sulfonylalkyl” are analogous to alkoxy,



optionally condensed with an optionally substituted carbocyclic or
heterocyclic five- or six-nenbered aromatic ring. For exanple, "heteroaryl"”
i ncludes an optionally substituted six-nenbered heteroaromatic ring
containing 1, 2 or 3 nitrogen atons condensed with an optionally
substituted five- or six-nenbered 30 carbocyclic or heterocyclic aromatic
ring. Said heterocyclic five- or six- nenbered aromatic ring condensed with
the said five- or six-nmenbered aromaticg-9- ring may contain 1, 2 or 3
nitrogen atons where it is a six-nenbered ring, or 1, 2 or 3 heteroatons
sel ected from oxygen, nitrogen and sulfur where it is a five- nmenbered ring.

Exanpl es of rémacémg)thpdérymsalimgzgerdetotmtbf&d}ayyw;th ffeﬂped:tlveM'INehMN yganyl, 5
i sobenzof ur an

oyriay . ol Sar AT S aliFoAGH, Hontbli and s on .V'so. ndoty

i ndol yl, indazolyl, purinyl, quinolyl, furazanyl pyrrolidinyl, pyrrolinyl,
|ndazoI|d|nyI |n1dazollnyl pyrazolldlnyl p azollnyl plperldyl
pi perazi nyl, indd¥¥h W‘Udﬁﬁahw drEphihyl, bipheaylyl, ahmr@namtavlemﬂ@wl

het er ocyGl ylaqgap ohew&qm f aw@'o;gabﬁamy@abgtﬁ&eavAgyh%oﬁxémdz?& pi pefaZ' nyl,

pyrrolidinyl, pyr , cycl ohexyli nore prefe
pi peri dyl OIal')fhi ﬂlﬁfﬂum)ﬂmh Eﬁéﬁﬁﬂ)&@hehelbslt aad ph@MfWDpylod’rryllmdmdestdﬁl enyI

furanyl, R é enyl ,

benzof ur anyl 585 %‘azerlnm azoﬁé/%h DBtelnzo gg%%tmftwbﬁ&hbe%rf ?:%Fgo%%{;\{ﬁ " AcyI "
refers to aauanﬁtmwﬂg, amdsysteatmaybebrcydmebmdw aadfnyﬂrsegeﬁ'hatsgﬂtem e. a
fornyl group) .ar .t tionall ubst i ed a yl chai n or
het erocycly. AN nclﬂgq Bmgsgtﬁaf SE(E ﬂﬁﬂts 'OHB?"&]@&V orfqoggff%te&% %Ia br ono, and
TIPS s v Gt Ky vt i i i Mvies
Wi | itlu XY,
trifluor Omﬂrﬁ%nyhp@mmldazolyl benzo?hlop?lﬂnenyl mdoly? benzofu?/anyl isoquinolinyl, Y

and so on.

“Heterocyclyl” includes optionally substituted aromatic and nonaromatic

15 rings having carbon atoms and at least one heteroatom (O, S, N) or heteroatom
moiety (SO;, CO, CONH, COO0) in the ring. Unless otherwise indicated, a
heterocyclic radical may have a valence connecting it to the rest of the molecule
through a carbon atom, such as 3-furyl or 2-imidazolyl, or through a heteroatom,
such as N-piperidyl or 1-pyrazolyl. Preferably a monocyclic heterocyclyl has

20  between 5 and 7 ring atoms, or between 5 and 6 ring atoms; there may be
between 1 and 5 heteroatoms or heteroatom moieties in the ring, and preferably
between 1 and 3, or between 1 and 2. A heterocyclyl may be saturated,
unsaturated, aromatic (e.g., heteroaryl), nonaromatic, or fused.

25 Heterocyelyl 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
opfionally substituted six-membered heteroaromatic ring containing 1, 2 or 3
nitrogen atoms condensed with an optionally substituted five- or six-membered

30 carbocydlic or heterocgyclic aromatic ring. Said heterocyclic five- or six-

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



di fl uoronet hoxy, or fluoronethylthio. 25 "Al kanediyl" or "al kyl ene"
represents straight or branched chain optionally substituted bival ent

al kane radi cal s such as, for exanple, nethylene, ethylene, propylene,

butyl ene, pentyl ene or hexylene. 30 "Al kenediyl" represents, anal ogous to

t he above, straight or branched chain optionally substituted bival ent

al kene radicals such as, for exanple, _10_  propenyl ene, butenyl ene,

pent enyl ene or hexenylene In such radicals, the carbon atomlinking a
nitrogen preferably should not be unsat%rated "Aroyl" refers to a carbonyl
noi ety attached to an optlonally substltuted 5 aryl or heteroaryl group,
wherein aryl and het % gave t he, definpitions rov ed above. é

particul ar, "BEREY gh RY P QU986 Omw %@f"f R req (R0 o5 di €al s,

t oget her w tohstrheereétom(sss)elercmmrﬁ dxydEey nibgen ahd a@lh@dvmnfns)é fven optional |y
substituted 4- g 5- to 7-, or a5- to 6- nenbered ring carbocyclic or
heterocycllé“?vmﬁe ﬂﬂgch ring nay be saturated, 1o unsaturated or aromatic.
Sai d 11 Ngs MY DExARpIES bF ABrR)EYS HideWiaSTyBAuyi GhientBylayient | on sect i on.

Particul ar exanpl es of such ri ngs are as section.
" Phar macdut ﬂwpn;ofﬁr@a&lppﬂmw inifazolyl. yrazolyl, f%muiaa@ivldsgxazqwmdylls

winin - oy AR Ao2aeh, hdieS) deindfh Id B kM o ©

sui t abl e f omuinotyhtfarazamil,tpyriohdinyl amcﬂsyloifmqmabimmu,snﬂdamw undue toxicity,

irritation, or. _all. ' [, nse Theses esma be,

for exanple, \ roaryl, or C
PotazRtdi haFazdifnBRRE ey, g i, ot wBh SrorBeliodl ek,

2-10 non- ar GRainple, bt@f@'rambﬁtbnocydﬂbbshetewcwﬂmra&@al@ﬂﬁbhﬁm ®ephofiit s, free

acids, and esters are prefe ableth n%des on. the termnal

car boxy! Bt e PR R RVEORU Y. BT CYrioheraimiop thianyhthmpee preferabty,

Repr esent at igierigfl dr indrpdlingle hydr obr om de, hydrochl oride, sulfate,
bi sul f at e,

—~

Examples iilustrating heteroaryl are thienyl, furanyl, pyrrolyl, imidazoiyi,
oxazolyl, thiazolyl, benzothienyl, benzofuranyl, benzimidazolyl, benzoxazolyl,
15 benzothiazolyt.

"Acyl” refers to a carbonyl moiety attached fo either a hydrogen atom (j.e.,
a formyl group) or to an optionally substituted alkyt or alkenyi chain, or
heterocyclyl.
20
“Halo” or *haiogen” includes fluoro, chloro, bromo, and iodo, and
preferably fluocro or chloro as a substituent on an alkyl group, with one or more
halo atoms, such as trifluoromethyl, trifluoromethoxy, trifluoromethylthio,
diftucromethoxy, or fluoromethyithio.
25
“Alkanediyl” or “alkylene” represents straight or branched chain optionally
substituted bivalent atkane radicals such as, for example, methylene, ethylene,
propylene, butylene, pentylene or hexylene.

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



nitrate, acetate, oxalate, valerate, oleate, palmtate, stearate, |aurate,
borate, benzoate, |actate, phosphate, tosylate, citrate, naleate, funmarate,
succinate, 25 tartrate, naphthylate, nesylate, glucoheptonate,

| acti obi onate, and |aurylsulfonate. These may include alkali netal and

al kali earth cations such as sodium potassium calcium and nmagnesium as
wel | as non-toxic ammonium quaternary ammoni um and am ne cations such as
tetramet hyl ammoni um  net hyl ami ne, trinethylam ne, and ethyl am ne. See
exanple, S.M Berge, at al., 30 "Phar fd@eutical Salts," J. Pharm Scl.,
1977, 66:1-19 which is incorporated herein by reference. Representative

From ammoni Srong e BUBENE BefifehyRhe bl Re VR B icpradifele 85 CPl Y
am nes. Secaackamyatamilinkingiavifrogkn prefeeablpshiveidbastad ulvateatedycl i c or

het eroaromatic ring noieties containing at |east one nitrogen atom and
optionally between 1 and 2 additional heteroatons. Preferred amdes s are

derived from ammygod’ refertt¢ adalBtnyhbigB attadhdd®San aptbn@ily §ibstitted
al kyl )am nes. ~Representative pharmaceutically acceptable esters of the

i nventi of i @Yl QHBeteroary greuncwherein atykgnd betetapryl have g definitiens peavidedc
ti_s)alkyl ephed n pEfti%[ll%F,rbl%ﬁé@ﬁﬁseﬁf%nyl:c%bHﬂe met hyl and ethyl esters. 10

"Patient"” or "subject” includes mamals such_as humans and ani mals (dogs,
cats, horses, rAsgefinethingrein, twe redicalsotoghihenwith thenatorys) to whichdbeyp aire
observation,,uexner | LedlQVent Lo ip £0 tjaon with the

rel evant diaggase %Q%Wdér{%fﬁ%&%@gwgiﬁﬁyf% Eé%pa |ghpp§§ {sou ject is a
human. is " Geemplsered ring tarbocydides hateproydiccring aivihi reigngay be sataeated,i ed
ingredients in, the specified.anpunts as well as an rotg'u which_results
v om contl naPPaHttE] SPERimel SRR M el o FBbUE P B S B B .
"Ther apeut i ¢isd Inyestidnesictive Ramivalal eempled dfatich vingaaraiad followasthehat anount
20 of active co und or pharmaceutical agent that elicits the biol ogical or
medi ci nal % @in a tissue system animal or human that is being sought
by a researcher, veterinarian, nedical doctor or other clinician, which

I ncl udes alleviation of the
“‘Pharmaceutically acceptable salts, esters, and amides” include

15 carboxylate salts, amino acid addition salts, esters, and amides which are within
a reasonable benefit/risk ratio, pharmacologically effective and suitable for
contact with the tissues of patients without undue toxicity, irritation, or allergic
response. These salts, esters, and amides may be, for example, C 1galkyl, C 55
cycloalkyl, aryl, C 2.4 heteroaryl, or C 2.10 non-aromatic heterocyclic salts, esters,

20 and amides. Salts, free acids, and esters are maore preferable than amides on
the terminal carboxylate/carboxylic acid group on the left of formula (1).
Representative salts include hydrobromide, hydrochloride, sulfate, bisulfate,
nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
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 cations such as tetramethyl 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



synptons of the condition or disorder being treated. 25 Concerning the
various radicals in this disclosure and in the clainms, three general
remarks are made. The first remark concerns valency. As with al

hydr ocar bon radi cal s, whether saturated, unsaturated or aromatic, and

whet her or not cyclic, straight chain, or branched, and also simlarly with
all heterocyclic radicals, each radical includes substituted radicals of
that type and nonoval ent, 30 bivalent, and nultival ent radicals as indicated
by the context of the clains. The coﬁ?gkt will indicate that the
substituent is an al kyl ene or hydrocarbon radical with -12- at |east two
hydr ogen at ' . a d

(ol € vl antyortgR TReEde o LA idly af QR HHRAPE FalPornlrBIRAC o ¢ e

mol ecul e i ssedondéryrdi(C as alkyt) amings. [Secksdany pmineglinduds 54 enf-me@mbierdd R5, Rs,

d R7 t f | : d, . ical ., St t
fragnents aboREle el barBRiaBe thE ot 587 Eiid ke Sodfiobll cd + o cal s
or Et ruct grﬁtogfagimﬂo&alrl]y-beiwelemrl ltaynhlsz ai(dmiortdmetfrgamlﬁ. el?rtefel*rmdl:akmiriés cogt ai ni ng
carbon an ogen.such as a , -a] kenyl , al kynyl, cyclo (I, an
cycl oal kény?'}é(‘{ﬂﬁ'g?‘ilunga?'BWBF'iacééﬁ a[@{L@M&@@mgs, é@gﬂbﬁq 1){11"i‘ikﬁ):‘?’%B‘T'sr‘espondi ng
di val ent (ORepfekbhtativd Sdrnatadticam Scoap@bleAssters oY HRNAverfok NRNE 4 7
phenyl ene, and so on. Heterocarbyls include nonoval ent and dival ent (or

mul ti - val eflkyl EaacyelpalkyopliesivhaRd PBemHEm s Jalkyl astais) Prefoumedgalars and at | east

one heter ogl-pAk ntRATRhAHRI cBAOVal ent heterocarbyls include acyl, acyl oxy,
al koxyacyl, heterocyclyl, Heteroaryl, aroyl, benzoyl, dialkylam no,

hydr oxyal kyl, is and so on. Using "alkyl" as an exanple, "alkyl" should be

understqpd to i » £ IE%I ' titutions,
such asqget weennﬁag%ﬁ gﬂ?ﬁjﬁ%ﬂgﬁ@egr ’Bﬁg\éﬁagﬁggﬁﬁ“?h%%ﬁs" egsubstituents
nmay be the nge, ¢als,hpdsasxsats, rabbitst mide) norshumbaprihatesyimhdadosfo) , or di fferent
(chl OrObenzégéq(r%ﬁo?? Orgiﬁtgewltfeaﬁﬁ'grﬁtolr%Petvglqadn iﬁ%%ﬂ%c%%n%thst}{g %élé&auntted al kyl

i ncl ude hal
disease or condition. Preferably, the patient or subject is a human.

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

“Therapeutically effective amount” or “effective amount” means that amount
20 of active compound or pharmaceutical agent that elicits the biological or medicinal
response in a tissue system, animal or human that is being sought by a researcher,
veterinarian, medical doctor or other clinician, which includes alleviation of the

symptoms of the condition or disorder being treated.

25 Concerning the various radicals in this disclosure and in the claims, three
general remarks are made. The first remark concermns valency. As with ali
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,

30 bivalent, and multivalent radicals as indicated by the context of the ¢laims. The

context will indicate that the substituent is an alkylene or hydrocarbon radicat with



20 fluoronethyl, chloronethyl, difluoromethyl, perchloronethyl,

2-bronmoethyl, trifluoronethyl, and 3- |odocyclopenty)) hydr oxyal kyl (such
as hydroxynet hyl, hydroxyet hyl, 2-hydroxypropyl, am noal kyl (such as

am nonet hyl , 2-am noet hyl , 3-an1nopropy| and 2-am nopropyl), nitroalkyl,

al kyl al kyl, and so on. Adi(C 1-6 aIkyI)anino group includes independently
sel ected al kyl groups, to form for 25 exanple, nethyl propylam no and

i sopropyl net hyl ami no, in addition dlalﬁ¥lan1no groups having two of the
same al kyl group such as dinethyl am no”or diethylam no. Third, only stable
conpounds are intended. For exanple, where there is 30 an NR11R12 group,

and R can Dt Rasalubodhains 14iyA0YHl eheBniche iarb§aTkionne car bon

renoved fromt to avol m ne form arly, -13- where
- (CH2) p- N- ( G¥R9®d (oaﬂilvaten@ns"a"w«ampwgafa bizalepinadisal linkingH twormsgts rof ﬂ'teon( s)

(0 oy - s o Rebhlhe (ESRRORARS & Rrah SRR BT Rt brc et

section. BthdGespofithel molduelepr esent i nvention features conpositions
cont ai ning and nethods of using to conpounds of fornmula (1) as described in
t he Surmﬁry section above. Exanpl es include those conpounds wherein: (a) one

of Ry and R2 is geidndl raﬂﬁcalsﬁdrmlﬂuctufé)ﬁragﬂﬁérﬁtﬁlaﬁ defiféd Pérel’ aramﬂdaéétdo‘a met hyl ;
(c) R and R2 taken toici]et her .are cyclo or cycl openty d R3is H

(e) R4 is Higinclads subglitutod radicals ﬁ@twtqrﬁ BagreeQSusarlombylsow;lu is ethyl:

R4 is H I 1s Xis
(S ;9) (s &&ﬁ?mgﬂt r%dlgglssgdogtﬁgmg?ca%o@éna(h cﬁ‘ogﬁ%‘?cp §s!‘élkyx éélﬁ%ﬂ\ﬂlf 4( I)kyl
hal omet hoxy allwnyiheuc{ﬂaﬂhyb wed isysigalkeny) (wiether aroipatiy br unsebpetedylas well

L o eGP o 96 B TEL e R 0%,
2.5 al kyl ; (@Ebenyéna, sndpsoloop Hsdsrboarbily Ilncludesnpmmqaidnt and divateplt (or muiti-
et hyl et hyl 3B radibald SR aARn, bblor=ly nidtbgSR AN R T%st Bhe
heteroatom. Examples of monovalent heterocarbyls include acyl, acyloxy,
alkoxyacyl, heterocyclyl, heteroaryl, aroyl, benzoyl, dialkylamino, hydroxyaikyi,
15 and so on. Using “alkyl” as an example, “alkyl” should be understood to include
" substituted alkyl having one or more substitutions, such as between 1 and 5, 1
and 3, or 2 and 4 substituents. The substituents may be the same (dihydroxy,
dimethyl), similar {chlorofluoro), or different (chlorobenzyl- or aminomethyl-
substituted). Examples of substituted alky! include haloalkyl (such as
20 fluoromethyl, chloromethyl, diffuoromethyl, perchloromethyl, 2-bromoethyl,
trifluoromethyl, and 3-iodocyclopentyl), hydroxyalkyl (such as hydroxymethyl,
hydroxyethyl, 2-hydroxypropyl, aminoalkyl (such as aminomethyl, 2-aminoethyl,
3-aminopropyl, and 2-aminopropyl}, nitroalkyl, alkylatkyl, and so on. A di(C 15
alkyl)amino group includes independently selected alkyl groups, to form, for
25 example, methylpropylamino and isopropylmethylamino, in addition dialkylamino
groups having fwo of the same alkyl group such as dimethyl amino or
diethylamino.

Third, only stable compounds are intended. For example, where there is
30 an NRy1Rq2 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,



20 the G2
C-2 positi
1-2 al kyl)

positi'c')n on the indane or tetralin; (u) the (R) enantioner at the

on on the indane or tetralin; (v) where R15 is Cl1-7 al ky
am no] (C 1-6 al kylene), (C 1-3 al koxyacyl)(C 1-6 al kyl en

al koxy, C 3a alkenyl, or C 3-S alkynyl; (w) R6 is trifluoronethylt

trifluorone
conpounds |
2-{6-[1-Eth

t hoxy; or (x) conbinations of the above. 25 Additi onal
nclude: OFHOS 1 OCCF3 J )IHFH
yl -3-(4- trlfluoronethoxy phenyl) ureido] -1, 4-difl uoro-5,

rahydr o- napht hal en-2-yl sul fanyl } - 2- net'fyl propionic acid -14- F HO

\ OCF3 N/
2-{4- Chl or o-
t et rahydron
OCF3 HO Jx
2-{3- Et hyl -

10

15

20

25

a H

iR b b e e P Pl et

H(drepintluded or omitted, as shown in -(CHz)-N= (CHR -(CHaz)- or (CHz)-NH-
?CH%(Smyl 3-(4-trifluoronet hoxyphenyl ) urei do]-5,6, 7,8-

Compounds of the invention are further described in the next section.
B. Compounds

The present invention features compositions containing and methods of using
compounds of formula (I} as described in the Summary section above,
Examples include those compounds wherein: (a) one of R4 and Rz is methyi or
ethyl; (b} wherein each of Ry and R; is methyl; (c) Ry and R; taken together are
cyclobutyl or cyclopeniyl; (d) Rsis H; {e) Rsis H or C 27 alkyl; (e) Rsis Hor C 25
alkyl; (f) Ry is ethyl; (@) Ry is H; (M nis 1; (N nis 2; (j) Y is NHCH,; (k) Y is NH; (1)
Xis S; (m) Xis O; {n) at least one of Rs and Ry is H; {0) Rg is C 1.4 alkyl,
halomethoxy, or halothiomethoxy; (p) Rs is t-butyl, isopropyl, triflucromethyl,
trifluoromethoxy, triftuorothiomethoxy, difluoromethoxy, or dimethylamino; {(q) Rs
is H, Raeis C 27 alkyl, and Y is NH; (r) R4 is C 2.5 alkyl; (s) Rs is cyclopropylmethyl,
isopropyl, isobutyl, methytethylamino, or diethylamino; (t) the (S) enantiomer at
the C-2 position on the indane or tetralin; (u) the (R) enantiomer at the C-2
position on the indane or tetralin; (v) where Rqs is C1.7 alkyl, [di(C 12
alkyl)amino](C 1 alkylene), (C 13 alkoxyacyt}(C 1.6 atkylene), C 1.6 alkoxy, C 3.7
alkenyl, or C z.s atkynyl; (w} Rs is trifluoromethyithio or triﬂhoromethoxy; or (x)
combinations of the above.

Additional preferred compounds include:

Ho& m O,ocpa

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

|, [di(C
e), C1l.6
hi o or

preferred

6,7, 8-tet
10 J x1

5,6,7, 8-
\ 01\



t et r ahydr onapht hai en- 2-yl sul fanyl } - 2- net hyl propionic acid 0 HOS I \ 0 I \
OCF3 ~%/ NN/ 0 J Hin

3-(1- Carboxy-1-nethyl -et hyl sul fanyl)-7-[ 1-et hyl -3-(4-
trifluoronethoxyphenyl)ureido]-5, 6,7, 8-tetrahydronapht hal ene-2-carboxylic
acid ethyl ester 0 HO 0111 OCF3 F NxO

2-{6-[Ethyl-(4-trifl uoronmethoxyphenoxycarbonyl)-am no]-3-fluoro-5,6, 7,8- 15
t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl propi onic acid

2-{6-[1-Ethyl -3-(4-trifluoronethoxypherd§t)ureido]-3-nethoxy-5,6,7,8

t et rahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl propi oni c acid 20
2-{6-[1-Ethyl-3-(4-t(fl uoronethoxyphenyl)ureido]-3-chloro-5,86,7, 8-

t et r ahydr onapht hal en- 2-yi sul f anyl } - 2- net hyl propionic acid -15-
2-{6-[1-Ethyl-3-(4-trifluoronetthoxyphenyl)ureido]-3-brono-5,6,7,8

t et r ahydr onapht hal en- 2-yl sul fua#%( hyl pgopi®thi ¢ aci d
2-{6-[1-Ethyl-3-(4-trifluoromethox WA do]-3-nethyl -5,6,7,8- 5

et rahydr onapht hal en- 2-yl sul f anyl } - 2- net hylH#r opi oni ¢ aci d
{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl)ureldo]-3-trifluoronethoxy-5,6,7,38
t et r ahydr onapft-Ghloenb41-ethylB(4triflupramethexyphpndyireide]lc! -tudra-51617,8-

{6-]1-Et hyl -3-(4- r£l =5n 6, - - anapht hal en- 2-

sul fanyl } - 2- net hyﬁ%ﬁlﬁ@g&rﬁﬁgﬂéé%ﬂ Zeirlg\ﬂ}an§r}§ l%eﬁyfp%;ﬁ&né’g&a

{ 6-[ 4- Am nophenyl ) - 1- et hy! - urfei Ego] -5,6, 7, 8-tetrahydronapht hal en-2-yl sul fan
} 2-met hyl propionic acid HOJ>( JOL 0

N” N

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

o

HO)RS o Q/OCFG
A _—
0 S

10 3-(1-Carboxy-1-methyl-ethylsulfanyl)-7-[1-ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalene-2-carboxylic acid

t
2
2
y
2
y

ethyl ester

Q
QCF3
“°)'><iIEC5Ni0©

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

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

20 2-{6-{1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chioro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid



15 The nost preferred conpounds are selected from
2-{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl )ureido]-5,86,7,8-

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl propi oni ¢ aci d;
2-{6-[3-(4-trifluoronethoxyphenyl )ureido]-5,6,7,8-tetrahydronaphthal en-2-
20 yl sul fanyl }-2- et hyl propi oni ¢ aci d;

2-{2-[1-Ethyl -3-(4-trifluoronethoxyphenyl )ureido]indan-5-ylsulfanyl)-2-
met hyl propi onic acid; 2-{2-[1-Ethyl-3-(4-trifluoromnethyl sul fanyl

phenyl ) ur ei do] i ndan-5-yl sul fanyl }-2- ma®hyl propi onic acid; 25
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,86,7, 8-

2SNty - o o | 1 AR PR or bR SRR SRR B e P R P an- 5-
yl sul fanyl } pr opi oni geteghiydrondphtRalentZds RpP-entisthylbfopidii€adigvent i on provi des

the di scl osed conpounds and closely rel ated, pharmaceutically acceptable
forms of the disclosed conpounds, such as salts esters, am des aci ds,

hydrates or sol vatgd1 k- @hﬂﬂlﬁ%meﬂ%ﬁg}&ﬂ'@n%ur@dﬁ}gﬁﬁéﬂ&%é‘?r and raceni c

m xtures, or enantl onerical or optica ure forns conpounds
al so i nchude corrpouM@Mﬂfqnﬁ@hmﬁ'ﬁéﬁyl%iﬂfaﬂml}xﬁ*mathﬁlpbwnlmdﬂf| ed to be
detectable, e.qg., isotopically labelled with 18F for use as a probe in
positron em ssi on t onography (PET) or single-photon em ssion conputed

t onogr aphy  ( SHECTEHY-G-(FHidfiuonweethpxyphahg uréido}- 3rttifisiortinsetheeebl 6FoBpounds

havi ng one or nore 0o, or carboxyl
ma\s“k eg by a protect It%]tggi')%f'o?tgE{IthglreﬂfbgﬁsélFan?l}-Z-mgtﬂyl%r&/pldn|c amQ xyl)
10 2-{6-[1-Ethyi-3-(4-hydroxyphenyl)ureido)-5,6,7,8-tetrahydronaphthaten-2-
yisulfanyl}-2-methyipropionic acid

2-{B-[4-Aminophenyl)-1-ethyl-ureido}-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-
2-methylpropionic acid
15
The most preferred compounds are selected from:
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthalen-2-
20 vylsulfanyl}-2-methylpropionic acid;
2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{2-[1-Ethyi-3-(4-triflucromethylsulfanylphenyl)ureidolindan-5-ylsutfanyt}-2-
methylpropionic acid;
25 2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureido}-3-fluoro-6,8,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid; and
2-Methyl-2-{2-[1-propyi-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyl}propionic acid.

30
Related Compounds



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 is
conpounds are pharmaceutically acceptable; others will be useful as

i nternmedi ates. Synthetic intermedi ates and processes discl osed herein, and
m nor nodifications thereof, are also within the scope of the invention.
HYDROXYL PROTECTI NG GROUPS 20 Protection for the hydroxyl group includes
met hyl ethers, substituted nethyl ethers, substituted ethyl ethers, .
substitute benzyl ethers, and silyl et H@rs Substituted Methyl Ethers 25
Exanpl es of substituted nethyl ethers include nmethyoxynethyl,

nmet hyi t hi onet hyl, t-butylthionethyl, benzyl oxynethyl, p-

met hoxybenzyl oxynmet hyl , (4-nmet hoxyphenoxy) net hyl , t-but oxynet hyl .
Substituted Et hyThdHhhmtbnlﬁrwitﬂﬂseihediscmsbdt:bmpbmﬁsear’rwmomwmaed ncl ude

1- et hoxyeth tho met hyl - | - benzyl oxyet hyl ,

2,2, 2-tri ch%h‘?%cﬁwca\/\’ aﬁ‘fﬁp\?"’f% Mng ﬁﬁﬂyiﬂ?%‘i H‘gﬁypds ﬁé%ﬁ@? henyl , and
benzyl . 17 eauksstanﬁdasedm&emw}at@ &eg@va@wmnhem@éofsmlagﬁéd oi@etceRazy! ethers
i ncl ude p-net hox di met hoxybenz p hal obenz yl

benz
2, 6-di chPor @ﬁz%’! XWHBBE B\ e“ﬁ”“%‘?@?ﬁ%b‘é"rﬁ%"m"yoﬂ%ﬁ@msngﬁqu s Esters
I n additi Oncéﬁ[)@lﬁﬂ?ﬂraﬁso nﬁclhblélE&%}éburﬂ:rs%f%éﬁ%eﬂﬁnnﬁh&trﬁ%%@eﬁ%cﬂm&%er

Exanpl es of esters include formate, benzolfornate acet at e,

tri chi or oacbegetectable, iefg. uwt@a@@!ﬁﬁbe"eﬁé'ﬁlﬁbxij&f aI1sa1as,a prRbe BxyesiEanat e,
p- chl or ophegaiearAbAbGraphl BPE PPSSsingtphoton emission computed tomography

(SPECT).
10
The invention also includes disclosed compounds having one or more
functional groups (e.g., hydroxyl, amino, or carboxyl) masked by a protecting
group. See, e.g., Greene and Wuts, Protective Groups in Organic Synthesis, 3™
ed., (1999) John Wiley & Sons, NY. Some of these masked or protected

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 Methyl Ethers
25 Examples of substituted methyl ethers include methyoxymethyl,

methyithiomethyl, t-butylthiomethyl, benzyloxymethyl, p-
methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl, t-butoxymethyt.
Substituted Ethyl Ethers
Examples of substituted ethy! ethers include 1-ethoxyethyl, 1-methyl-1-
30  methoxyethyl, 1-methyl-1-benzyloxyethyl, 2,2,2-frichioroethyl, t-butyl, allyl, p-
chiorophenyl, p-methoxyphenyl, and benzyl.



Sul fonates Exanpl es of sulfonates include sulfate,

nmet hanesul f onat e(nmesyl ate), benzylsul fonate, and tosylate. 15 AM NO
PROTECTI NG GROUPS Protection for the am no group includes carbanates,

am des, and special -NH protective groups. 20 Exanpl es of carbamates

i ncl ude nethyl and ethyl carbamates, substituted ethyl carbamates, assisted
cl eavage carbamates, photol ytic cleavage carbanmates, urea-type derivatives,
and m scel | aneous carbanmates. Carbamates 25 Exanpl es of nethyl and et hyl
carbamat es include nmethyl and ethyl, 947fluorenyl nethyl, and

4- met hoxyphenacyl . Substituted Ethyl Exanples of substituted ethyl

car bamat es |.ngcl ude 2, 2-trichloroethyl, 2- 30 phenylethyl, t-butyl, vinyl,
al lyl, 1-is§H5§E®¥Q%$WFﬁfﬁﬁ%ﬁzy|, p- met hoxybenzyl, p -18- nitrobenzyl,

p- bromobenzyl, pEgdmhslesbbsubstituted terdiicithers alRrE-mdttbxyBbidyE myd-met hyl .
Photol ytic C eame 5 Exa{;rgl es of photolytic cleavage 1 nclude mnitrophenyl,
3, 5- di met hEXEieRbenzyh Rieipbenzyk ¢i6-dishiatobergtl Ro¥AnebaT#W.dbenzyl , and

phenyl (0- niph&RMERYIL dipREMYMetiM des 10 Exanpl es of am des include
N-fornyl, NPacetyI ,yli\l-itﬁrﬁi ,(k:% orr@g]cetyl , N trifluoroacetyl, N-phenylacetyl,

N- 3- phenyl pFsigFonyl , N-pi colinoyl, N-3- pyridylcarboxanm de, N benzoyl,
N-p- phenyl benzoyy,, o aRdnRE O hydrdXHrEae ha de Frotbeled a3 BlYky, GROUP 15
Examples of esters include formate, benzoylformate, acetate, trichloroacetate,
trifluoroacetate, methoxyacetate, phenoxyacetate, p-chlorophenoxyacetate,
benzoate.
10
Sulfonates
Examples of suifonates inciude sulfate, methanesulfonate(mesylate),
benzyisulfonate, 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 methyt and ethyl carbamates include methyl and ethyi, 8-
fluorenylmethyl, and 4-methoxyphenacyl.

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



Cyclic Acetal s and Ketal s Exanples of cyclic acetals and ketal s include

1, 3-di oxanes and 5- nethyl ene-1, 3-dioxane. 20 PROTECTI ON FOR THE CARBOXYL
GROUP Esters Substituted Methyl Esters 25 Exanples of substituted nethyl
esters include 9-fluorenyl nethyl, methoxynethyl, nethylthionethyl,

met hoxyet hoxynet hyl , 2- (trinethylsilyl)ethoxynethyl, benzyl oxynethyl,
phenacyl, p-bronophenacyl, a- nethyi phenacyl, and p-nethoxyphenacyl.
Exanpl es of esters also include 30 straight chain or branched al kyl esters
such as tert-butyl, ethyl, propyl, isdﬁ?bpyl, and butyl. 19 Substituted
Benzyl Esters Exanples of substituted benzyl esters include tiphenyl nethyl,

di phenyl net - I 4.6-1riyrethyl benzyl  p- bronobenzyl, 0 5
nitrobenzyl?X%@ﬁﬁﬁﬁg%gﬁ%§gﬁk%gﬁ%Fﬁ8§$Bgﬂ% ',df%gmﬁﬁﬁéwﬁﬂg&benzyl, pi peronyl,
4- picolyl aiphepylfettghzyi. Silyl Esters Exanples of silyl esters include
trinmethylsilyl, triethylsilyl, io t-butyldinethylsilyl,

i -propyldinmethylsilyl, phenyldinethylsilyl and di-t- butylnethyisilyl. -20-
C. Synt heti ehiyRiliediedVagel Nvention provi des nethods of nmeking the disclosed

conmpounds according to traditjonal organic synthetic nmethods as well as
matrix o conbi RXABPIEAC Bieiia sleavagenmiude motiserhenyl. 8%rough 10 descri be

suggested  gimethoxybenzyl, o-nitrobenzyl, 3 4-dimethoxy-6-nitrobenzyl, and phenyi{o-
nitrophenyl)methyl.
Amides
10 Examples of amides include N-formyl, N-acetyl, N-trichloroacetyl, N-

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

PROTECTION FOR THE CARBONYL GROUP

15
Cyclic Acetals and Ketals

Examples of cyclic acetals and ketals inciude 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-fluorenylmethyi,

methoxymethyl, methylthiomethyt, methoxyethoxymathyl, 2-
(timethyisilyf)ethoxymethyl, benzyloxymethyl, phenacyl, p-bromophenacyl, o-
methylphenacyl, and p-methoxyphenacyl. Exampies of esters also include

30  straight chain or branched alkyl esters such as tert-butyl, ethyl, prop'_\;l, isopropyl,
and butyl.



s synthetic routes. Using these Schenes, the guidelines below and the
exanpl es, a person of skill in the art may devel op anal ogous or simlar

nmet hods for a given conpound that are within the invention. One skilled in
the art will recognize that synthesis of the conmpounds of the present
invention may be effected by purchasing an internediate or protected 1lo

i ntermedi at e conpounds descri bed in any of the schenes disclosed herein. One
skilled in the art will further recognize that during any of the processes
for preparation of the conpounds in fhé present invention, it may be
necessary and/or desirable to protect sensitive or reactive groups on any
of the nolecules concerned. This nay be achi eved by neans of conventi onal
protecting groups, 15 such as those described in "Protective Goups in
Organi ¢ Synbuksiitged Beonyi Bglarey & Sons, 1991. These protecting groups may be

removed at a co i i e art. Exanpl es of
t he descri bed 53§?ﬁ3ﬁ€%°r%ﬁﬁggkﬁﬁ%ﬁgﬂgggﬁgﬁﬁgﬁggwgﬁﬁﬁﬁﬂﬁﬁy1 t hrough 57.
Conmpounds adiphegdmsthyh Stdnthiyianadiet, 2;48pometiyibehzyl wbmreokmmalles- 20 can be,
and in many cases,  have been nmade accor di to simlar raqutes. The

di scl osedl cB‘?FH@%% pé?'go?@@"uP'm%ﬁ??ﬁ'i’faﬁzﬁégﬁm?ﬁmeﬁypﬂﬁ?rﬁ’ﬂ)ﬁ'eu"t i cal
agents as giesigr amestPierizple next section. -21- CGeneral Guidance A preferred
synthesis of Fornmula 14, when Xis S (and R3is H) is denonstrated in
Schenes 1-5. Abbreviations or acronyns used herein include: 5 AcOH (gl aci al
acetic acidgmd@a;¢1”3-dicyclohexylcarbodiinide); DCE (1, 2-di chl or oet hane) ;
DI C (2-di met hyl am noi sopropyl chloride hydrochloride); DIEA

(di i sopropyl et hyxammes ?fﬂﬂbcgl‘-‘s(t%fﬁmuﬁﬁltﬂ@ﬁ il eliethaisgy!, .

3 PSR SIS ey 251210
(tri et hyl anbuigimetmsilyl



10 (trifluoroacetic acid); THE (tetrahydrofuran); TMEDA (N, N, N,

N -tetranmethyl - ethylenedianmne). Schene 1 NHp Ha HgCO H3CO C 15 2 In
accordance with Schenme 1, the tetralins can be nade by conversion of
conpound 1 to conpound 2. For exanple, a nethoxy-2-tetral one, such as ti-
met hoxy-2-tetral one, can be treated with a reagent such as ammoni um acet ate
20 or ammoni a, or hydroxyl am ne. The corresponding i mne can be reduced
with an appropriate reducing agent, sy h as sodi um borehydri de, sodium
cyanobor ohydri de, or sodiumtriacetoxyborohydride and the resulting oxine
can be reduced catalytically using palladiumor platinumin a polar protic
sol vent, sychs\ashdiiidRGds et hanol or ethyl acetate, to obtain a racemc
conmpound 2. 2s Preparation of the hydrochloride salt may be easily

acconpl i shed by breingentidngurovidies migthods of maging tiscdiecteset corgpgundslHZ  H3CDAC

H3CO ¢ NCH Ig%g} : 1t : t he i ndanes can
be prepared by g@ﬁ\'ﬂﬁr g?lﬁﬁ&l%{é&g‘%&ﬁ%‘%@é%@ﬁcﬁ%@g @%ﬁ%%@%‘x T For exanpl e,
when a net hoapbinatsiabsymthetisudtheds. SSchetfesxlythfough d@rdeseribe suggesteded with an

oYL STt oo B ) b ARE b o Sy oo
acid in a pelpersopdfsgilltin telehmag devdibgardlo§dus or similar methods for a given
compound that are within the invention.
One skilled in the art will recognize that synthesis of the compounds of the
present invention may be effected by purchasing an intermediate or protected
10 intermediate compounds described in any of the schemes disclosed herein. One
skilled in the art will further recognize that during any of the processes for
preparation of the compounds in the present invention, it may be necessary
and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups,
15 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 Synthetit; Examples 1
through 57. Compounds analogous to the target compounds of these examples
20 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.



lo ether, a keto-oxine 4 is obtained. Reduction of a conpound 4 can be

achi eved by using the appropriate reducing agent(s), such as lithium

al um num hydri de or hydrogen and a catal yst, such as palladiumor platinum
in an appropriate solvent, such as acetic acid-sulfuric acid, THF, or

met hanol at an appropriate tenperature. The choice of salt formation

nmet hods may be easily determ ned by 15 one skilled in the art. F 20 25 -23-
Schene 3 0 o~/M H30 I/ n NHC OHSC%_OI HO' n 02157 O O. "NO/ n
/ \Nx NyCl O8 8\ I'" / NH2 BrCR1R2 RROR2 OSZ NH2 S0 On 10 11 Rr
R2 NH RO Si n_R4 012

General Guidance ,
A preferred synthesis of Formula 14, when X is S (and Rs is H} is
demonstrated in Schemes 1-5.
Abbreviations or acronyms used herein include:
5 AcOH (glacial acetic acid); DCC (1,3-dicyclohexylcarbodiimide);
DCE (1,2-dichloroethane); DIC (2-dimethylaminoisopropyl chloride
hydrochloride); DIEA {diisopropylethylamine), DMF (dimethylformamide); EDC
{(1-(3-dimethylaminopropyi}-3-ethylcarbodiimide); EtOAc (ethyl acetate); mCPBA
(3-chloroperoxybenzoic acid); NMI {1-methylimidazole); TEA (triethylamine); TFA
10 (trifluoroacetic acid); THF (tetrahydrofuran), TMEDA (N, N, N’, N'-tetramethyl-
ethylenediamine).

Scheme 1

NHa
HaCO

HaCO™#
15 1 2

In accordance with Scheme 1, the tetralins can be made by conversion of

compound 1 to compound 2. For example, a methoxy-2-tetralone, such as 6-
methoxy-2-fetralone, can be treated with a reagent such as ammonium acetate

20  or ammonia, or hydroxyl amine. The corresponding imine can be reduced with an
appropriate reducing agent, such as sodium borohydride, sodium
cyanoborohydride, or sodium triacetoxyborohydride and the resulting oxime can
be reduced catalytically using palladium or platinum in a polar protic solvent,
such as methanol, ethanol or ethyl acetate, to obtain a racemic compound 2.

25 Preparation of the hydrochloride salt may be easily accomplished by one skilled
in the art.



5 In accordance with Schene 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 sodiumhydride or lithiumhydride in a polar aprotic
solvent, such as DVMF or THE and consequently reacted with an anhydri de,
such as phthalic anhydride at el evated tenperatures, a cyclic imde 6 can
be furnished. O eavage 10 of nethyl aryl ethers of Formula 6 to a conpound
of the Fornmula 7 can be acconplished using a Lewis acid such as boron
tribromide, boron trichloride, aluminéchloride or trinethylsilyliodide in
nonpol ar, aprotic solvents such as toluene, dichloronethane, or
dichloroethﬁg%\% h or without cooling. Acylation of phenols of Formula 7
to a compou #° Fornul a 8 can be achi eved usi ng 15 thi ocarbanoyl chlori des,
such as di et hyl am not hi ocar banoyl chloride or diethylthiocarbanoyl
chloride and a non-reactive, tertiary am ne, such as -24- triethylam ne,

1, 8-di azabi cycl o[ 504. O] undec- 7-ene, @r 1,4- diazabicyclo[2.2.2.]octane in an

aprotic sol venmh as di chl oromﬁée DMVF, or J%@' /[:b—m{ wi t hout

cool i ng. CohpoTin of “For nul a0 ec’?earranged *thermal | yo't o conpounds of
Formula 9 at tenperat ures between 180 C to 350 C, s either neat as a nelt or
usi ng high-boiling solvents such as DOMHERM (r) A (a, m xture of biphenyl
and bi phenyl ether sold by, for exanple, Fluka Chem cal Corp., MIwaukee,
W USA), N, N-dinethylaniline, diphenyl ether or decalin. Conpounds of

Formul a 40 can He apcarpamcedwithr Schanmerpahe dwiaoks Bam beilpeep@irdnd/ by toreatsiolg with a

sui tabl e nuc) eophi |l e, ch_as hydrazine, disodiurn sulfide or io nmethylam ne
in appropri agt% ﬁ’%ds%ﬁé\)aeﬁqm%q}%ﬁ és#%teﬁﬁwgfe’ gheqgengthoxy indapong.

t enper at ur eguchGaB-AletrioXi-1ahdaruna isdrebed Wite aRewatity ajentaiieblad blfi can be
achi eved usi_nq an, agrgro ri atg reagent, such as potassium hydroxide in an

al chohol i c 98T ghisoargylaNirita;indbe, presenes of Agatalilis amaynt of @gidy B4l i num hydri de

in  THF or gidieéniorcCadi®vrrydrobramic/add intpslar Siiveit, SURRRRhetALSd) or substi t ut ed
al kyl is halide, such as t_ert-butc}/I 2- bronoi sobutyrate, ethyl bronpacetate,
or et hyll02- ether, a keto-oxime 4 s obtained. Reduction of a compound 4 can be achieved

by using the appropriate reducing agent{s), such as lithium aluminum hydride or

hydrogen and a catalyst, such as palladium or platinum, in an appropriate

solvent, such as acetic acid-sulfuric acid, THF, or methanol at an appropriate

temperature. The choice of salt formation methods may be easily determined by
15 one skilled in the art. »

20

25



bronobutyrate and a reduci ng agent, such as |ithium borohydride or sodium
bor ohydri de. Conpounds of Forrmula 11 can be substituted to provide
conpounds of Formula 12 using a carboxylic acid or an acid chloride and an
appropri ate reduci ng agent such as borane- THF or borane-di net hyl sul fide,
using 20 aprotic solvents such as THF, dichl oronet hane, or hexanes.
Alternatively, substitution can be acconplished using an al dehyde and a
reducing agent, such as sodi um cyanohgrohydride or sodium

triacet oxyborohydride, in appropriate aprotic solvents, such as THF,

di chl oronet hane or dichioroethane. 25 30 -25- Schenme 4 R5 Pe RY
RSR6R7PhVC@EdHee'®R1 >¢2 / NHor RL R2 N\\T'Y R2a X n RSRSRrPhNCO Rea O X n
-R4 O 12 or O13 RSRSR/PhC(OCI RSe~R \V\RA"JGEG N ,,,"RX 014 In
accordance to Schenme 4, conpounds of Formula 13 can be prepared

[¢]
o o :
Ry (8] Sy
Ommz /Ql /m N;I) JE);)J li:[)
HyC n HCl HyCO n & HO n 4
] 7

2/8

Q
(9]
GEDHD ——
1 n fo]
9

i NH,  BrCRIRICOZRz ZO%RZ/@Q.NHg
Vi Raq S h
° 1

Ry Ra NH
Rm’o\rﬁ(s Ry
0
12
5 In accordance with Scheme 3, a compound 2 or 8 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

10 of methyl aryt ethers of Formula 6 to a compound of the Formula 7 can be
accomplished using a Lewis acid such as boron tribromids, boron trichloride,
aluminum chloride or trimethyisilyliodide in nonpolar, aprotic solvents such as
toluene, dichloromethane, or dichioroethane with or without cooling. Acylation of
phenols of Formula 7 to a compound of Formula 8 can be achieved using

15 thiocarbamoyl chlorides, such as dimethylaminothiocarbamoyl chloride or
diethylthiocarbamoyl chloride and a non-reactive, tertiary amins, such as



s from conmpounds of Fornula 12 by acylating a secondary amne with an aryl
acetic acid, using thionyl chloride or oxalyl chloride neat or in toluene or
di chl oronet hane with or without catalytic DMF. Alternatively, the coupling
can be achieved using standard peptide conditions, such as EDC, DCC, or DIC
in dichioronmethane. When Y = NH or O, an aryl |socyanate or aryl
chioroformate, 1o respectively, in a non-polar aprotic solvent, such as THF,
di chi oronet hane or hexanes can be used to provide conmpounds of Fornula 13.
The choice of deprotection nethods na94be easily determ ned by one skilled
in the art to provide conpounds of Fornmula 14. 15 -26- Schenme 5 Rs R6

R6 R6 R7 ARG 8 AR gs AR RS & (b mpounds. of Formul a 16 can
be prepar eddibrabityeiR22detané in &0sprati@sdiert¥udtdis dichlRgorh&Baié iIDMFY ani ne as
del i neat ed érnT!-?lg Q‘?tﬂ%r %it}lgutacfogi?r{gq Compounds of Formula 8 can be rearranged
thermally to compounds of Formula 9 at temperatures between 180 °C to 350 °C,
5 either neat as a melt or using high-boiling solvents such as DOWTHERM ® A (a
mixture of biphenyl and biphenyl ether sold by, for example, Fluka Chemical
Corp., Milwaukee, Wi USA), N ,N-dimethylaniline, diphenyl ether or decalin.
Compounds of Formula 10 can be prepared from compounds of Formula 9 by.
treating with a suitable nucleophile, such as hydrazine, disodium suifide or
10 methylamine in appropriate polar solvent such as ethanol or THF at elevated
temperatures. Conversion of Formula 10 to compounds of Formuia 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
15 halide, such as tert-butyl 2-bromoisobutyrate, ethyl bromoacetate, or ethyl 2-
bromabutyrate and a reducing agent, such as lithium borohydride or sodium
borohydride. Compounds of Formuia 11 ¢can be substituted to provide
compounds of Formula 12 using a carboxylic acid or an acid chloride and an
appropriate reducing agent such as borane-THF or borane-dimethylsuifide, using
20 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.

25

30



compounds of Formula 15. The choice of deprotection nethods may be easily
determ ned by one skilled in the art to provide conpounds of Fornula 16. io
Schene 6 0 1 \ NH2 J~ \ VWHO BrCRIRRZCO2R20 ORIRZ | NHCH3 5 " ~ 5 ) Rzo 6 10
17 0 18 1s A conpound of Formula 18 can be prepared froma conmpound of
Formula 10 as denonstrated in Schene 6. For exanple, conpound of Fornula 10
can be treated with ethyl formate or ammonium fornate either neat or in the
presence of a suitable solvent, such as dichl oronet hane or dichl oroet hane
with or without heating to provide a-#onpound of Fornula 17. Conpounds of
Formul a 17 can -27- be converted to conmpounds of Formula 18 by using an
appropriate_reagent, such as lithiumalumnumhydride in a suitable
sol vent suefd THE or ether foll owed by al kyl ation using an appropriately
substituted al kyl halide, such as tert-butyl 2- bronoisobutyrate, ethyl
bronpacetate, or ethyl 2-bronobutyrate and a reducing s agen
| ithium borohydride or sodi um borohydride. Schene 7 O ~I4!>HH R4COa NH Re
| W H3CO 1 /n H-1.000 Hagy | " RE"Ra2H 215 19 20 BACRTR2CO2R20 R R |
NN Rpo ko n RQ B R2 NH or Ry Rz/é[am

20

0
X n RsRgR;PANGO Ray” ?\><X
0
12 or 13
RsRgR7PhC(O)CI

n Ry
a

Ry Rz N

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

10 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 Formuia 14.

15



A preferred synthesis of Fornmula 21, when Xis O (and S3 is H is
denonstrated in Schene 7. For exanple, when conpounds of Fornmula 2 or 5 are
acylated with a carboxylic acid or an acid chloride as described previously,
conpounds of Fornula 19 are prepared. C eavage of nethyl aryl ethers of 15
Formula 19 to a conpound of the Fornula 20 can be acconplished using a

Lew s acid such as boron tribrom de, boron trichloride, alum numchloride or
trimethylsilyliodide in nonpolar, aprotic solvents such as tol uene,

di chi or onet hane, or dichl oroet hane wit4-or wit hout cool i ng. Conpounds of
Formul a 20 can be converted to conpounds of Formula 21 by treating with an
20 appropruﬁﬁgngﬁ§e such as potassium carbonate, cesium carbonate or

pot assi um roxi de and an appropriately substituted al kyl halide, such as
tent - but yl 2- br onoi sobutyrate, ethyl bronopacetate, or ethyl 2-bronobutyrate
in a suitable solvent, such as DMF or nethanol. -28- Schenme 8 07~R< Rat
R\\~y--R, ~1~Ra NH  NH~NH NnNnNJ5 ~ 22 23 24 s rCoppounds of

Forrmul a 24 can be prepared from conpounds of Fornmula 22 enonstrated in
Scheme B. For exanple, conpounderffmfredsiul @ 22 can be trea With an
appropriate basg, g, @ but yr—++tht+umor sec- bLg ithiumin an

appropri at e gg as et her °’or THF, K\A,D f otit TMEDA and

cool i ng, and t approprl ate el BN | e, sucth as al kyl halides, aldehydes,
or to disulfides to'rovide conpounds of Fornula 23. ¥onpounds of Forrmul a 23
can be converted to conpounds of Forrmula 24 in a manner anal ogous to that
described in Schene 3 for the transformati on of conpound 8 to conpound 9.
Scherme 9 Re Fe

Rs, R v
IO
x n

0
16

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

10 Scheme6

NHz

NCHO  BrOR1RCORz :P< /(:O—NHCH;.;
s

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 either neat or in the presence
of a suitable solvent, such as dichloromethane or dichloroethane with or without

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



T5 \ CCPH CO2CH3 CHeCH2 WO ~S~ S| ~ 282728 H NH2 NOy R 2930 HH N
RAR ROI'\ NuRRt HSI1 If O Rz( 0SOI 0 32 31 -29- An alternative

synt hesi s toward conpounds of Forrmula 32 is outlined in Schenme 9. For
exanpl e, when 4-nethyithi ophenyl acetic acid, Fornmula 26, is treated with
oxalyl chloride or thionyl chloride in the presence of nethanol, a conpound
of Fornmula 27 is afforded. Treatnent of conpounds of Fornula 27 s with a
Lewi s acid, such as alum numchloride, in a chlorinated solvent such as

chl orof orm or dichl oroet hane, in the ptesence of an al kene, such as

ethylene, provides tetralones of Forrmula 28. Using the procedure outlined

in Schene 1, the . tetralins of r nul a can be epar ed. Conpounds of
Formul a 29 ?P"H@rte‘gifb%qm?q}’tngﬁ OF 168%‘5‘%@&@5’9 ‘g]”afeo"reﬁ‘ﬂ?@ 8¢chising a
car boxyl i ¢ gqlitgluidl@miriun waburngs@mqa &m@ém Qiéh'ds”ﬁ# BF SMbPidfibWe®r an acid
chloride with a tertiary am ne, such diiso pyl et hyl am ne or

triethyl ani I?Vealkﬂat&)ns*iﬁlﬁga@ﬂ apRyepRately SU%SIEWG@QKY ailﬁeo?u@hmsrfaﬁ@um 2-
di chl or oet f@aﬁ.oaséb&ryﬁsqgl&ﬁm Rt owQ'Qtrﬁ/i"Q 2R rr%%%A il ?%% ound of

Formula 31 usin OXI | zi ng adent, gen
per oxi des i rﬂ%nhwuclabsﬁtmw bewhydrsim sadlunebmhmim!echl oride, followed by

Scheme 7
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A preferred synthesis of Formula 21, when Xis O (and Rsis H) is
demonstrated in Scheme 7. For example, when compounds of Formula 2 or 5
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

15 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
frimethylsilyliodide 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

20  appropriate base, such as potassium carbonate, cesium carbonate or potassium
hydroxide and an appropriately substituted alkyl halide, such as fert-butyt 2-
bromoisobutyrate, ethyl bromoacetate, or ethyl 2-bromobutyrate in a suitable

solvent, such as DMF or methanol.



15 subsequent treatnent of conpounds of Formula 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 methanol affords
conpounds of Formula 31. Alternatively, deprotection of the thio ether in
conpounds of Fornula 30 can be achieved using a base, such as 20 tent-butyl
sodi um sul fi de, sodium sodiummnethyl thiol in a suitable solvent, such as
DVF, N-methyl -2-pyrrolidone or amoni &80 provi de conpounds of Fornula 31.
Usi ng chem stry anal ogous to that described in Schene 3 for the
transformatj on _of_conpound 10 to conpound 11, conpounds of Fornula 31 can
be readily & %ed to conmpounds of Formula 32. 25 -30- Schene 10 i O 7-Ra

(Msh NO\ O\VH nNH&I/ nNHRa HOl NHRd / | ~ 22 33 34 RA\S n NH
Ra,, ~  H a N19a --~ ~" O- 32a In accordance to Schene 10, conpounds
of Formula 22 can be readl ly s converted t o conpounds of Forméjl a 32a, where
R3 = OCH3. For y,m cogpoundsr For a 22 can be Rrgatedywth an
appropriate_ ngs as—bttH _ j\ Y I‘E:II:H‘SGG-—IQHI»W 17 t ( iNt an
appropri at e ofvént " such as et REroor , With NS n
22 23 ;24
5 Compounds of Formula 24 can be prepared from compounds of Formula

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

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

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

Scheme 8

15
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or without TMEDA and cooling, and the appropriate disulfide, such as

di met hyl disulfide or dibenzyl disulfide provide conpounds of Fornula 33.
Renoval of 110 the dinmethyl am no thiocarbanmate from conpounds of Fornula 33
is achieved wusing potassiumor sodium hydroxide in an appropriate solvent,
such as water, nethanol, or ethanol with or without heating, to afford
conpounds of Fornmula 34. Conpounds of Fornula 34 can be nethylated to
provi de conmpounds of Formula 19a by using nmethyl iodide, dinethylsulfate,
or di azomethane in an appropriate 15 s¥-vent, such as DMF, nethanol, or

di chl oronet hane, with or wi thout base, such as cesium carbonate or

pot assi um car bonat g, | ] st ry.anal ogous described in Schene
9 for the trans%‘ %{'T%E'P{Qgﬁ@%%@m%% %z‘&%@a&p?m 8 ts of Fornula
22 Olorrpcigrstﬁmgafe FoFsrdanpha whan meﬂ@mdobwenysamlbwdzEdnﬁulemsqgrrpounds of
ornmul a 19a

2-{6- 11- Et Hjgated ‘C"ﬁh P*qullt%anéﬁ'@f Hb@(gvbﬂaﬂ@wnéh%qessn@e °7f rgethapelafy dr onapht hal -

2- yl sul f angdnipsotnd®f Pistmuds QN@éﬁcﬁd&F'ﬁeaﬁ%ﬂ@%B&né@@ld@@Wﬁﬁh@a@T 10 A.
6- Met hoxy- 1, 2, 3 4-t etrahydronapht hal en-2-yl am ne drochl ori de Schene 1.

To a solt i W lewismasichsush as alsminung n!@louclfe ima ghloseatad satyent sughssol ved in
was st rreq el S BRI PRE cidbned of dh aftofid SIEh b Hifierel i 15
cyanobor ohypiovides {etraloBeg of Borp!and8.) Using théhprocedwreioutiined in Selidroexéd for 1-2 h.
The the tetralins of Formula 29 can be prepared. Compounds of Formula 29 can be
substituted to provide compounds of Formula 30 using a carboxylic acid under
10 coupling conditions outlined previously or an acid chloride with a tertiary amine,
such as diisopropylethylamine or triethylamine in a suitable solvent, such as
dichloromethane or dichloroethane. A compound of Formula 30 can converted to
a compound of Formula 31 using with an oxidizing agent, such as mCPBA or
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 methano! affords compounds of Formula 31. Aiternatively, deprotection of the
thio ether in compounds of Formuta 30 can be achieved using a base, such as
20 tert-butyl sodium sulfide, sodium, sodium methyl thiol in a suitable solvent, such
as DMF, N-methyl-2-pyrrolidone or ammonia to provide compounds of Formuia
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



reaction is cooled, the solvent renoved under reduced pressure, the residue
diluted with Et QAc and I N NaOH added to quench the reaction. The agueous
phase is separated and the organi c phase washed with H2O brine, dried over
Na2SO4, filtered, and the solvent renoved under reduced pressure to afford a
20 crude residue which was purified by flash chromatography (Si02) eluting
wth CH2CI2 / McOH : NH4OH (10% to provide 5.0 g (50% of

6- met hoxy-1, 2, 3, 4- tetrahydro-naphthal en-2-ylamne as a dark oil. To a
solution of titled conpound in ether*?IOO m.) cooled to O Cis bubbled HC
(g) until the solution is saturated. The suspension is stirred for an
additionalfﬁgeﬁkquat RT and the sol vent 25 evaporated under reduced
pressure. e remaining solid is triturated with ether, filtered, washed
wi th ether qnd dri ed ynder redqced pressure to provide 4.9 g of

6- met hoxy- 1,2, t Haky dvesmn - 2%3d,anm ne hydrgghlori 8;_@5 a white
solid. LC/MS: g Cﬁi %‘I’!ﬂ\b‘-ﬁ-:—» 17 Z@ﬁ%ﬂ‘%o B: NH
2- (6- Met hoxy-1.2.3. 4% tet rahydronaf)ht hal"en- 2-yl | i soi nddj e='1} 3- di one. -32-
Schene 3. To a stirred suspension of 0% NaH (6 g; 0.182 nf#fol) in DVF (400
m.) is added 6-nethoxy-1, 2, 3, 4-tetrahydronapht hal en-2-ylam ne (30 g¢g; 0.140
nol), portionwise at 0 C. The reaction mxture !swarned to RT and stirred

for an additipnal | dh. Phthalic anhydride (207 g; 0.139 nol) is added in 5
%m t
g'Cx

1-portion at m fhich the reactj e is stirred for an
addi tional 1~ Jowed by 18 h reaction was allowed to cool

to RT, diluted withy H2O and extracted sevefal tines with Et OAc. The

conbi ned organic extracts are washed with water, brine, dried over Na2SO4,
and the sol vent renoved under reduced pressure. The crude solid was
triturated w thinaderdancete Schgmanf, ehmprainds ofihoteTulay 22 gen be reddilgrd 29.1 g

(6799 fc 2+ BN ikoindls & A4 URPR, DR, % i 0! - 1. 3~ one

as an of € 5o .
compounds of Formula 22 can be treated with an appropriate base, such as butyl

lithium or sec-butyl lithium in an appropriate solvent, such as ether or THF, with
or without TMEDA and cooling, and the appropriate disulfide, such as dimethyl
disulfide or dibenzyl disulfide provide compounds of Formula 33. Removal of

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

15 solvent, such as DMF, methanol, or dichloromethane, with or without base, such
as cesium carbonate or potassium carbonate. Using chemistry analogous to that
described in Scheme 9 for the transformation of compounds of Formula 30 to
Compounds of Formula 32, Compounds of Formuia 32a can be readily
synthesized from Compounds of Formula 19a.

20



"H NVMR (300 MHz, CDCI3): 6 7.83-7.86 (m 2 H), 7.70-7.73 (m 2H), 6.96- 6.99
(d, 1H, 6.67-6.72 (m 2H), 4.50-4.59 (m 1H), 3.78 (s, 3H), 3.52-3.61 (m |
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 LC/ Ms: CL9H17NG3: mz 308 (M+l1l) C.

2- (6- Hydr oxv-1. 2. 3, 4-tetrahydronapht hal en-2-yl )i soi ndol e-1. 3. di one. Schene
3. To 2-(6-nmethoxy-1,2, 3, 4-tetrahydronapht hal en-2-yl )i soi ndol e- 1, 3-di one
(29 g; 94.3 mol) di ssol ved in anhydrous CH2Cl 2 (500 nlL), cooled to 20 60
C, is added a 1.0 Msolution of boron” Y'ri br oni de- cH2Ql 2 (471 nl), 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 additional 4 h. The reaction is cooled to 0 C, quenched with saturated
NaHCGO3 (400 m.) and stirred for an additional 0.5 h at RT. The precipitate
IS flltere washed t horoughly with H2O, suspended in ether, filtered and
dried unde o to afford 25.4 g (92% of

2- (6- hy oxy 3, 4- tetrahydronaphthalen 2- yl)isoindol e-1, 3-di one as an

of f-white sou‘;‘ MR ( Md?a DVBO-d6): 5 9.11 (bs, 1H), 7.82-7.89 (m 4
H, 6.84- 6.56 (m 2H), 4.29-4.37 (m 1H), 3.45 (bs, 1H),
3.25-3.34 (m 3??@ -2.84 (m 3H), 2.37-2.47 (m 1 H, 1.94-1.98 (m
| H) LC Vs 018H15NCB)n12 294 (M+l) -33- D. Dinethyl-thiocarbamc

aci d- O 16- (2{&HdEbylo3- -fslﬂuwﬁmqm yiviieitio}s5,617)8-trghydrenaphthal-2-

v ARSI L 21T e 15 aione (25,4 4

86.5 mmvl ) Compaindet0i (Exampleldpus DMF (200 nl) is added 5
1, 4-di azabi cycl o 2. 2. 2]octane (48.5 g; 4.32 nDI) fol |l oned by
dlrrethy m no ..and the sol ution
was stirreds W&e-water (1 L) and

st :j rred for 18hr8ché“dne 1pr1€cca Bd:ltmdreof mmdxyizetéealonwﬂmg $6.7nh@p and dri ed
T
unaer Vacuodlssoh%d% R/FeOI-? ?4100 ml\i\ﬂs added ammonium acetate (65 g; 0.84 mol) and

the reaction was stirred for 30 min. at RT. To the reaction is theh added sodium

15 cyanohorohydride (17.8 g; 0.28 mol) and the reaction was réﬂuxed for1-2 h. The
reaction is cooled, the solvent removed under reduced pressure, the residue
diluted with EtOAc and 1N NaOH added to quench the reaction. The aqueous
phase is separated and the organic phase washed with H,O, brine, dried over
Na,S0Qy, filtered, and the solvent removed under reduced pressure fo afford a

20  crude residue which was purified by flash chromatography (SiO,) eluting with
CH,Cl> / MeOH : NH4OH (10%) to provide 5.0 g (50%) of 6-methoxy-1,2,3 4~
tetrahydro-naphthalen-2-ylamine as a dark oil. To a solution of titled compound
in ether (100 mL) cooled to 0 °C is bubbled HCI (g) until the solution is saturated.
The suspension is stirred for an additional 30 min at RT and the solvent

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 hydrochloride as a white
solid.

LC/MS: Cy1HysNO: m/z 178 (M+1)

30
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purified by flash chromat ography (Si02) eluting with a hexanes-Et OAc
gradient to io afford 30 g (919 of dinethylthiocarbam c acid
-0-[6-(1, 3-di oxo-1, 3,

di hydr oi soi ndol - 2- yI) 5,6, 7, 8-tetrahydronapht hal en-2-yl] ester as a white
solid. "H NWR (300 Mz, CDCI3) 8 7.83-7.86 (m 2 H), 7.70-7.73 (m 2 H),
7.07- 7.10 (d, 1H), 6.83-6.86 (m 2H), 4.54-4.65 (m 1H), 3.60-3.69 (m 1H),
3.46 (s, 3H), 3.34 (s, 3H), 2.88-3.09,(m 3H), 2,64-2.78 (m 1 H),
1.97-2.01 (m 1 H 15 LT MS; 021H20N203§s mz 381 (M+l) E.

Di et hvl t hi ocar banmi ¢ acid S-16- (1. 3-di oxo- 1. 3-di hydr oi soi ndol -2-vl)-5,6, 7, 8-

t et rahvdronapht laghéfie 3: W&a&ﬁ%&fsus?@ﬁ@&?oﬁﬁoﬂﬂaﬂ@%@-wﬂﬂ ngettom f [ ask
ht

equi pped with a reflux condenser stir eated’to 330 Cin a

sand- bat h, DPMFi#Rbaliisraddag B-methexai Bahi-tetraiyiignaphthalen-2-ylamine (30

O[6-(1,3 %ng‘? I t hal en- 2-yl ]
ester (5.3%'9;‘ bé)’wwfﬁoﬂ‘?t F§%¥éafh§n ﬁg?tp%:&%d{nﬂ?gg%ﬁ? Ia7 8 mn. at
330 C, t hesﬂrred;ﬁrbr(ﬁnwddamnhem ho Akhalictdnhgdid: @0r7egr@. 1%mot)ﬂ&d@dadeim due is
purlfled by mat aqr.aphy i 02 utin Et OAc

gradi ent> t o BEﬁg Uprog ‘@gd’( g‘@x‘f&rgp d%'?‘?@f?l?lstt'ﬂ'e\é% %ﬁ] Fih

S-[6-(1,3- (fbmmbdlby?ﬂsih hyﬂza)‘?csormdqéa&rowwas allowed fo cool to RT, diluted with

5,6,7, 8- tetrahydronaphthale n-2-y Lvﬁester as. a white solid. 1H NVR (300 Mz,

ODCI 3): 8 Hbpdnd eeracid Saupral fimps With HSONG, The ppmbinegavaaniogxizasts 2F)

7.07-7.10 (ﬁashéb*)mth‘ha'i@r 6m@é3 drigt &@Na%(ﬁlaﬁ’dmsﬂven@@mm%d%dé 09 (m 9H),
2.61-2.75 (m 1PN 03S, Mz 381 ( Mk1)

-34- E D rfggqogglgt)mem bEhe @ru(gmsghdgbwggirgmmm@thMeOH filttered, and dried
7. 8-t et f ahvidiaepaniibha bibrd2 ﬁé & 2- GS&QQ{E{;%% ,é\ 3-neck flask, equipped
rr

with a reflux condensor an |ca st I's charged W|th Et OH (115
mL) and di rntetréydrdniapbthalennd- gl)la@lndoleﬁ 3-dione as an off-white solid.

cstor (5.7 g oMt B EhBRs 78 a0 e b 7 Gy R ARG 1 Dort L on
at RT and .99 (d, 1H), 6.67-6.72 (m, 2H), 4.50-4.59 (m, 1H), 3.78 (s, 3H), 3.52-3.61 (m, 1
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 LC/MS: C1gH47NOs: m/z 308 (M+1)

C. 2-(6-Hvdroxy-1,2,3,4-tetrahydronaphthaten-2-vllisoindole-1,3.dione.
Scheme 3. To 2-(6-methoxy-1,2,3,4-tetrahydronaphthalen-2-yl)isoindole-
1,3-dione (29 g; 4.3 mmol) dissolved in anhydrous CH,Cl; (500 mL), cooled to -
20 60 °C, is added a 1.0 M solution of boron tribromide-CHzCl, (471 mL), dropwise
to maintain reaction temperature between -50 to -60 °C. Upon completion of the

addition, the reaction mixture is allowed to warm to RT and stirred for an
additional 4 h. The reaction is cooled to 0 °C, guenched with saturated NaHCO3
(400 mL) and stirred for an additional 0.5 h at RT. The precipitate is filtered,

25  washed thoroughly with H,0, suspended in ether, filtered and dried under vacuo
to afford 25.4 g (92%) of 2-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yliisoindole-1,3-dione as an off-white solid.

"H NMR (300 MHz, DMSO-dg): § 9.11 (bs, 1H), 7.82-7.88 (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: C1gH1sNO3: m/z 294 (M+1)



the reaction was refluxed with nechanical stirring for 40 mn. The reaction
Is cooled to RT and the gel atinous, white solid is filtered and washed
thoroughly wth 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 evaporated under reduced pressure to afford 6.1 g
(100% of dinethylthiocarbam c acid

S- 16- am no-5, 6, 7, 8- tetrahydronaphthalg& 2-yl) ester as a yellowoil. LC Ms:
C13H18N20S: mz 251 (M#l) 15 G

2-(6-Am no-5.6, 7. 8- tetrahvdronaphthalen 2- vIsquanyI) 2- met hyl propi oni c acid

tent-butyl s ¢ cﬂ; § 59653318;1('\)@%_'6(558-

tetrahydro apt ;
m.) (4lg, 73.2 mml)ln MeOH (25 mL) at RT.

The sol ution i .‘ t d,cool to . tert-Butyl 2-
br onoi sobut yr at géééiréég ‘I%%gE?EyM ?5354%&(5&&?’83?@83'581&' ‘g’ﬁﬁi stiyrred
for 16dh]c at,3-Bibne NBBH4Y; 89Sh@ol)ﬂis%élvwlrﬁ_l_%nlﬁdmdld@mar(&bﬁlhhﬁ) rsmh Biion |h SHZO
stirred for e .reaction is ence wi t

the sol vent! %'%@B@%@@]ﬁéﬁﬁ? (ﬁ%lac%az Brobdelpwed by dj 1@PiNaRIYesi due
par ti t i onecaeini&e bhiohB530lg GBE 1) ahaah@8s1a8ePwaY affed St m?dram ed with
CH2Cl 2 and the conbined organic extracts were dried over Na2SO4, filtered

and evapor athédeaglionds pewigd ovar isewaten(d Ly and stirsedifon 18 hg Theawrgcipitate

2-(6-am no 6 shed wit d dried
tetrahydron"gap:;ﬁﬁt"hr Waz ?/ suw_‘anyrs ne ”"ﬁ?/”bar°88| g‘rlhegng:!ceisc?htdgats butyl ester

as a 30 br qwnified by flashy momamrmmsm) eiufing Wi a(hexahes-BAdgradient to
Er Fopt of ¢ AR 80196 1 APeEBINEE BRI SRl A B - 2 e
2- (6-am no- ﬁhﬁkﬂstﬂnﬂc&@yﬂhﬁ,@rh&mamaﬂoeaplﬁhg1ba~|2l-}ﬂ]aeatér)as’Za white solid.
'H NMR (300 MHz, CDCl3): 5 7.83-7.86 (rp, 2H), 7.70-7.73 {m, 2 H}, 7.07-
7.10 (d, 1H), 6.83-6.86 (m, 2H), 4.54-4.65 (m, 1H), 3.60-3.69 (m, 1H), 3.46 (s,
3H), 3.34 (s, 3H), 2.88-3.09 (m, 3H), 2.64-2.78 (m, 1H), 1.97-2.01 (m, 1H)

15 LC/MS: Cz1H29N203S: m/z 381 (M+1)

E. Dimethylihiocarbamic acid S-[6-(1,3-dioxo-1, 3-dihydroisoindol-2-yi}-5,6.7 8-
tetrahvdronaphthalen-2-yl] 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-dioxo0-1,3-dihydroisocindol-2-yi}-5,6,7,8-tetrahydronaphthalen-2-yl]
ester (5.32 g; 13.9 mmol) in 1-portion. The melt is stirred for 7-8 min. at 330 °C,
then rapidly cooled to RT with a N2 stream. The crude residue is purified by flash
chromatography (SiOz) eluting with a hexanes-EtOAc gradient to provide 3.1 g
25 (58%) of dimethytthiocarbamic acid S-[6-(1,3-dioxo-1,3-dihydroiscindol-2-yl)-
5,6,7,8-tetrahydronaphthalen-2-yi] ester as a white solid.
'H NMR {300 MHz, CDCl3): 6 7.82-7.86 (m, 2H), 7.72-7.75 (m, 2 H), 7.23-
7.26 (m, 2H), 7.07-7.10 (d, 1H), 4.52-4.63 {m, 1H), 3.61-3.70 (m, 1H), 2.89-3.09
{m, 9H), 2.61-2.75 (m, 1H), 1.97-2.04 (m, 1H)
30 LC/MS: C21H20N203S: m/z 381 (M+1)



met hyl propionic acid tert-butyl ester (4.7 g; 14.6 muol ), dissolved in
CH2ClI2 (25 5 nm), is added DIEA (3.3 nmi; 18.9 mml) and the reaction

m xture is cooled to O C. Acetyl chloride (1.25 nL; 17.5 mmol) is added
dropwise at a rate to maintain the tenperature between 0-5 C. The reaction
was allowed to warmto RT and stirred for 16 h. The reaction was dil uted
with CH2Cl 2, washed with H2O dried over Na2SO4 and evaporated under
reduced pressure. The crude oil was ig,purified by flash chronatography
(SI102) eluting with a hexanes-Et OAc gradlent to afford 1.7 g (32% of

2- (6-acetyl am no-5, 6, 7, 8-t etrahydr onapht hal en- 2-

yl sul fanyl = Dipt uhia&%hmre&ci@@é nfhd-5 it lid. "HNWR
(300 MHz, , 0. , , D.46- 5.48 (m
1H), 4. 05 gsten (n1 1FD 3.08-3. 15 (dd, 1H), 2 82-2. 88 (m 2H), 2.58-2.66 is

L&) w6 cookponoSe oS J0Rek ek Saukd wih lefncortithad Bhy | 7 1, o0

r onapht hal erechagicalstifranys Shatgedwhly EfDId (1 thint) adt dichetiyithidoatbamieatidr . 20

Dot Ay onsleR RS S Ahy ol SRS ML R S ik ahyfrcioptalen 2 YL 8L oot or

E 1.27 m?) 4(8% glmlS)mmnl)THﬁ_cll_(aﬁ\ertBﬁ)mLSZ aﬁdm)ln@acid%dml1o|ﬁbrﬂén f&t m%&tﬁr aneR¥HF
: W se at e . reaction was. a to_stir for at
careful ly %?ﬁ'%ﬁﬁﬁ'%wﬁ??%’ K%%thﬁ'tf’ ficals V'é'ﬂtfor iy A ReePfider reduced
pressure. 2golél% Rqrsarfattaé gBlatinos whwé EhIRris BE&eH AAASFhsHbd thoMidii( 3x) to

afford 1.9 g (1009 a mxture of

2- (6-ethyl aﬂﬁhrﬁﬂles h¢ e@!&fé«tﬂb‘hﬁ%aﬁmpmrﬂwaBéapozagenswﬁaawuyectpressure
et ny | PROPIAR e GEHO rddidle \P%%%Jﬂ?%ﬁﬁt%{_&?ﬂ%lhteérgerbﬂfe?&?aﬁ@fﬁél dtiferds an oil.

2 (6 11- Et leyap@atied-under regucerhpressure fh eierd Jaut gi( 1% Bof6, 7, 8-
t et rahvd f I t
Ay OO Sl SR B B S B2 ey et

a yellow oil.
L CIMS: Cy3H1sN208S: m/z 251 (M+1)

15
2-(6-Amino-5,6.7 8-tetrahvdronaphthalen-2-visulfanyl}-2-methyvipropionic acid

feri-butyl ester.
Scheme 3. To dimethylthiocarbamic acid S-[6-amino-5,6,7,8-

tetrahydronaphthalen-2-yl) ester (6.1 g; 24.4 mmol), dissolved in MeOH (25 mL.)
20 is added a solufion of KOH (4.1 g; 73.2 mmol) in MeOH (25 mL) at RT. The

solution is stirred at reflux for 5 h and cooled to RT. tert-Butyt 2-

bromoiscbutyrate (16.3 g; 73.2 mmol) is added fo the solution and stirred for 16 h

at RT. NaBH4 (9.2 g; 2.44 mol) is added and the reaction is stirred for an

additional 48 h at RT. The reaction is quenched with HxO, the solvent

25  evaporated under reduced pressure, and the crude residue partitioned between
H.O and CH.Cl,. The aqueous phase is extracted with CH2Cl» and the
combined organic extracts were dried over Na,S0O4, filtered and evaporated
under reduced pressure to afford 4.7 g (60%) of 2-(6-amino-5,8,7,8-
tetrahydronaphthalen-2-ylsulfanyl)-2-methylpropicnic.acid tert-butyl ester as a

30  brown oil. LC/MS: Cyg1H27NO28: m/z 266 (M+1)



t et r ahydr onapht hal en- 2-yl sul fanyl ) - 2- net hyl propi onic acid tert-butyl ester

and borane conpl ex

(1.9 g; 5.2 mol) dissolved in CH2C12 (15 m-) is added

4- trifluoronmethoxyphenyl isocyanate (1.6 g; 7.8 mmol) and the reaction was

stirred 5 at RT for

18 h. The sol vent was renpved under reduced pressure and

the crude residue was purified by flash chromatography (SiQ2) eluting with
a hexanes- EtOAc gradient to provide 1.66 g (58% of 2-{6-[1l-ethyl-3-(4-
trifluoromethoxyphenyl)ureido]-5, 6, 7,358-tetrahydrona

pht hal en- 2-yl sul fanyl }-2- methyl propionic acid tert butyl ester as a white
foam 10 LC/ MS: C28H35F3N204S: nfz 497 ((M C4Ha) +1) K. 2-f6-f

1- Et hyl - 3- (Hi- 246-Aceiytapirs-B GX Bitetrahlydionaphttislen2-Asulfabvl)-2-methyl

t et rahvdr onapht hal en- 2-%I | fanyl | - 2- met hyl propi oni c acid. Schene 4. To

2-{6-[1-et Mﬁ%—ﬂéﬁ%ﬁ@hoxyphenyl )ureido]-5,6,7,8 15

tetrahydronapht Bgh&fie 3: YilcSaL{d-amitol5,8 7 ElehihRiraRight e lyik if8hf)-put y| ester
cH2c 2 (15 nl) dd 1

(1.66 g; 3.0 mmol)

di ssolved in -1's added TFA (15 m -) and

t he react i dhethWaroPgNic acie)testbubt estar (4.79; ﬁ4-m@oaodis@ive¢da§ﬁ @Ed under
reduced pr u I Iof, ] : p raphy
(S 02y il SieacRE DIERTS ST, A e Rifl he Féachin it §RRORB Y0030 o
2-{6-[ 1- et REL -Aetyl chiioride (1.25 mL; 17.5 mmol) is added dropwise at a rate to maintain
trifluoro el da]- -tetrah onapht hal en-2= yl sul f anyl } - 2-
met hyi pr ogﬁ%%%ﬁpge[f?@}ga%é@e&ﬁlatse%s ST ged'%agi?mﬂﬁg%% ,ar@%?dﬁ gmg 7.45-7.48
(m 2H), 7.dhfed fad46(hm Tiddeactiordas dijutedlivith CBlL.8B8; Wadted with Bk, drid96- 3. 02 (m
4H), 2.00-2.05 2 1.41-1.46,(s,,6H),, 1.21-1.29 (m . 3H 25 LC Ms:
C24H2 TF3IN2 Y& N%ﬂr%oﬁ%lj’zﬁ ?‘fﬁp?Sate%"Lﬂ% @Uélé% pressgye. ’\J—*i@ ?"“é’e PINES N
10 purified by flash chromatography (SiO,) eluting with a hexanes-EtOAc gradient to
afford 1.7 g (32%) of 2-(6-acetylamino-5,6,7,8-tetrahydronaphttalen-2-
yisulfanyt}-2-methyipropionic acid tert-butyl ester as a tan solid.
H NMR (300 MHz, CDCls): § 7.23-7.26 (m, 2 H), 6.99-7.01 (d, 1 H), 5.46-
5.48 (m, 1H), 4.25-4.29 (m, 1H), 3.08-3.15 (dd, 1H), 2.82-2.88 {m, 2H), 2.58-2.66
15 (m, 1H), 2.01-2.04 (m, 1H), 1.98 (s, 3H), 1.70-1.82 (m, 1H), 1.43 (s, 15H)
LC/MS: CopH2gNO2S: miz 308 (M+1)

. 2-(6-Ethylamino-5.6,7 8-tetrahydronaphthalen-2-visuifanyi)-2-methylipropionic

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-(6-ethylamino-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl)-2-

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

LC/MS: CyH31NO2S'BH3: m/z 308 ((M+BH3)+1)

30 J. 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyllureido}-5.6,7,8-

tetrahydronaphthalen-2-yisulfanyl}-2-methyipropicnic acid tert butyl ester.




i -37- 2-{2-[1-Ethyl-3-(4-trifluoronmethoxyphenyl)ureido]indan-5-yl

sul fanyl }-2- nmet hyl propionic acid. Conpound 2.0 (Exanple 2) 5 A

5- Met hoxyi ndan- 1, 2- di one- 2- oxi ne. Schenme 2. To a sol ution of

5- met hoxyi ndan-1-one (75.8 g; 0.467 nol) in MOH (1.4 L) at 45 C is added
butyl nitrite (81 nL; 0.693 nol) dropw se over 45 mn. Concentrated HClI (45
m-) is then added to the hot solution over 20 mn and the reaction was
allowed to stir at 45 C for an additi.ggal 1.5-2 h. The to reaction
suspension is cooled, the precipitate filtered, washed several tines with
cold MeOH, and dried under vacuo to afford 55.8 g (62% of 5-nethoxyi ndan-
1, 2- di one- 2- oxi Sehemse 4. Uiad gmidorei of 2-(6HtNI&NN3E6,Fj8z, CD30OD): 8 7.80-7.83 (m

c1oH9ﬁ|035 ?ﬁq%hx@%?m%'ea(ﬂ %S%%F?%%mﬁﬂﬁww%ﬁ%ﬁr%%érﬁrawﬂd25 ;&gﬁe 2,

To 5-net hObWa'h@lQﬁrribl@t(d@@Q‘rinﬁﬁl)’@s&(&@dﬁnEHg@Iﬁ%FﬁL Js addddspended in
gl aci al acetic acid i s added concentrated H2SO4 (67 nl) 20

fol I owed bl PQWh@YPEWS@)‘SO&YﬁPaM@ 6 gatBiromol) angihedgaglipnawamstitashpar at us
under Hg abt R9 8518 h.0Tne Soillent R rEARGE Addr etk PestuidlafPineldride ed

t hrough a pa celite an washed w t solvent 1s renoved under
r educed rmﬁ\sas purified bvdlaahﬁh@mtmgfephse&&omehgmgovlwlawlnexmem luted with

H20 (500 Ze( 10 with 50% aqueous
NaOH. The”%%%géga%q&gmgld% e><éj a @e{?z[g%éﬁ@gﬁ with CHCl 3 several tines
and t he extriflacteneathaxyphemyijursido]- 54@,§'Iaet§tmhydnonﬂﬁthdwn 2glsutfamid2-over Na2SO4,

filtered and e apor at ed, duced ressur e to provide 77.3 g (66% of a
crude oil. Powgsac'dsﬁﬁ%é@tl 8%95851"” tﬁ WPomat ography (SI02) eluting

W th 4Qe: 2. 2 .LOIJ\&.@:@HQF?,NZO& m/z 497 ((M-CsHg)+1)

2-{6-[1-Ethyi-3-(4-trifluoromethoxyphenvi)ureido]-5.8,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid.
Scheme 4. To 2-{6-[1-ethyl-3-(4-trifluoromethoxyphenyl)ureido]-5,6,7,8-

15 tetrahydronaphthalen-2-yisuifanyl}-2-methylpropionic acid tert butyl ester (1.66 g;
3.0 mmol) dissolved in CH2Cl» (15 mL) is added TFA (15 mL) and the reaction
was stirred at RT for 1.5 h. The solvent was removed under reduced pressure
and the residue was purified by flash chromatography (SiO3} eluting with a
hexanes-EtOAc gradient fo afford 0.643 g (43%) of 2-{6-[1-ethyl-3-(4-

20 trifluoromethoxyphenylureido}-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-
methylpropionic acid as a white solid.

"H NMR (300 MHz, CD30D): 5 7.45-7.48 (m, 2H), 7.06-7.24 (m, 5H), 4.44 (m,
1H), 3.43-3.45 {m, 2H), 2.96-3.02 (m, 4H), 2.00-2.05 (m, 2H), 1.41-1.46 (s, 6H),
1.21-1.29 (m, 3H}

25  LC/MS: CoqHarF3N204S: m/z 497 (M+1)

Route 2
OCF3

Hﬂ&mg—NH



McOH : NHAOH 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 HCl (g).
The sol vent 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- met hoxyi ndan- 2-yl am ne hydrochloride as a white solid. '"H NVR (300 MHz,
Ch30D): S 7.08-7.11 (d, 1H), 6.77 (s, 1H), 6.69-6.72 (d, 1H, 3.78-3.85 (m
1H), 3.77 (s, 3H), 3.08-3.19 (m 2H), 4.57-2.68 (m 2H), 5 1.51 (s, 2H

LC/ MS: CIOHONO3: mz 192 (M+l) MP. =240 - 241 CC 2-(5-M

et hoxvi ndan-2-vl )i soi ndol e-1. 3-d ione. 10 Schene 3. To a suspension of 60%
NaH (8 g; @-R40-BIIs-MtifidromabRxy Is@fariyp.2dded

5- met hoxyi nd{gﬁamam@ﬂe hydr ochl oéﬁg)?g%bg%mgsgfn%yﬁ)@and the suspension
stirred formelh!’iP@PloR'Patht halic anhydride (30 g; 0.2 nol) is added in
1-portion tirred for an additional 1-1.5 h at RT

fol | owed b%@rl ng a @i%h@iécﬁ)for 96 h. The reaction is cooled and diluted
with is EtOAc. The organlc phase is washed with H2O, ‘the resul tant

preci pi t.at t[p rﬁéOAc MeOH and dried under vacuo to
afford 25. % dan-2-yl )i soi ndol e-1, 3-dione as a
white solid. Th8ckemgagli (Topd*na:ﬂlmans;f Seasthexyinddnai-bRE(7528 gp0AaY esbiLinder reduced

P eoour e 2 MeiT1A2) bbb & [SAdgtaBBd gt Bt B oo il ir8Ruisd Theris ¢

met hoxyi ndafin2 CohdéreitatiaCeMs, rﬁtpism aﬁﬁ:lea td\'fhetiﬁnt %@uuhan ovér 2g¥rin( 300 MHz,
CD3CD): S 7.83- 13 (d, 1H)

, 7.
6.73-6.78 @R tmeﬂcﬁomﬂaﬁ%w S_{'H?M% n%?fea adé!t!?nalsi &Q 2H) ,
3.07-3. 48 (@Actidhlsubteri¥on iErSed NS praBihtaieHtetddt qv)ash@@several tlmes wnth

cold MeOH, and dried under vacuo fo aiford 55.8 g (62%) of 5-methoxyindan-
1,2-dione-2-oxime as a beige solid.
'H NMR (300 MHz, CD30D): 5 7.80-7.83 (m, 1H), 6.95 (bs, 2H), 3.92 (s,
3H), 3.78 (s, 2H), 3.47 (bs, 1H)
15 LC/MS: CyoHgNO3: m/z 192 (M+1)

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

suspended in glacial acetic acid (0.99 L) is added concentrated H,SO4 {67 mL)

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

25 phase is extracted extensively with CHCl3 several times and the extracts are
combined, washed with Ho0, brine, dried over Na;S 0y, filiered and evaporated
under reduced pressure to provide 77.3 g (66%) of a crude oil. The oil was
subjected to flash chromatography (SiO,) eluting with 40 : 2.2 : 0.2 CHCI3:
MeQH : 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 HC! (g). The solvent
was removed under reduced pressure and the solid triturated with ether, filtered,



D. 2-(5-Hvdroxvind an-2-yl)isoi ndole-1 3-dione. Schene 3. To
2- (5- et hoxyi ndan-2-yl )i soindole-1,3-dione (19.7 g; 67 mmol) dissolved in
anhydrous CH2CI 2 (350 m-) and cooled to -60 C, is added a 1.0 M solution
of boron tribromde-CH2CI 2 (340 nlL), dropwise at a rate to 30 naintain the
internal tenperature between -50 and -60 C. The reaction mxture is allowed
to warmto RT and stirred for an additional 5 h. The reaction is cool ed -39-
to 0 C, quenched with saturated NaHCQB3;5(500 nL) and stirred for an
additional 0.5 h at RT. The precipitate is filtered, washed with H20
suspended in ether, filtered and dried under vacuo to afford 14.8 g (79 %
o s’ g SRS s e VIS () o beane-gatind- 8 11 NI
m ,
6. 56- 6. 62 %%ﬂf&‘dﬂaéf‘é‘"@sﬁf’l% 3.27-3.43 (m 3H), 2.99-3.10 (m 2H)
LC V. Cl?HlSI\ICBH ' et
O-f 2- (1. 3-di oxo- 1@%?@d@%£??\%rﬁzivﬁim h?Ov] Iﬂgg*sl?)ere(ﬁg% E2me 3.
2-(5- hydr0)(dy1hhl;l§r78’18§r$imsﬁﬂhaﬂﬂés.l?;lﬂ; 34'081%3‘19((311 2H), 0.5742.68(h, 2Hd), ssol ved in
anhydr OL%S %1 E49§ is added 1, 4-di azabicyclo[2.2.2]-octane (62 g; 0.55
nol ) fol rret hyl am not hi ocar bamoyl chloride (68 g; 0.55 1s nol) and
t he solution WaﬂiCﬂMST(BﬁHgMOa Ri7zf10L (Mé1h. The reaction is poured over ice-
water (1 L) andMs% %gg [?gr 8 h. The precipitate was filtered, washed wth
H20 and dried afford 41.6 g (100 % of dinmethylthiocarbamc
acid 0- [2-(1, 3- dIOXO 1, 3-di hydroi soi ndol -2-)1)indan-5-yl] ester as a beige
solid. "H NWR 300M—|z, ._5 ?2-787(m 2 H, 7.69-7.75 (m 2 H,
7.17- 20 7. : e 13-5.25 (m 1H), 3.53-3.68 (m
2H), 3.46 (s, emé 334|'o(§sus%@}15|0§09@09%l\%'f-l(5@ 2o ﬁol)ﬁ?\ BRifybhi ocar bam ¢

acid S-f2-(1,3-di oxo-1, 3-dihvdroi soindol - 2- vi | I'ndan- 5- Vi
mL.}, cooled to 0 °C, is added 5- -methoxyindan-2-ylamine hydrochlonde (40.0 g;

0.2 mol) and the suspension stirred for 1 h at RT. Phthalic anhydride (30 g; 0.2

mol) is added in 1-portion and the suspension stirred for an additional 1-1.5 h at
RT foliowed by stirring at 120 °C for 96 h. The reaction is cooled and diluted with
15 EtOAc. The organic phase is washed with H;0, the resultant precipitate filtered,
washed with EtOAc, MeOH and dried under vacuo to afford 25.2 g (43%) of 2-(5-
methoxyindan-2-yl)isoindole-1,3-dione as a white solid. The organic phase is
washed with H0, evaporated under reduced pressure and the solid is triturated
with MeOH, filtered, and dried to afford an additional 19.7 (33%) g of 2-(5-
20  methoxyindan-2-yl)isoindole-1,3-dione as a white solid.
'H NMR (300 MHz, CD:0D): 8 7.83-7.87 (m, 2H), 7.68-7.74 (m, 2H), 7.10-
7.13 (d, 1H), 6.73-6.78 {(m, 2H), 5.08-5.21 (m, 1H), 3.79 (s, 3H), 3.48-3.65 (m,
2H), 3.07-3.18 (m, 2H)
LC/MS: C1gH1sNO3: miz 294 (M+1)
25
D. 2-{5-Hvdroxvindan-2-yl)isoindole-1,3-dione.
Scheme 3. To 2-(5-methoxyindan-2-yl)iscindole-1,3-dione (19.7 g; 67
mmol) dissolved in anhydrous CH,Cl» (350 mL) and cooled to -60 °C, is added a
1.0 M solution of boron tribromide-CH;Cl, (340 mL), dropwise at a rate to

30  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



ester. 25 Scheme 3. To a 50 nL round-bottom fl ask, equipped with a reflux
condenser and stir bar, preheated to 330 Cin a sand-bath is added

di met hyl t hi ocar bam ¢ aci d

O [2-(1, 3-di oxo-1, 3-di hydroi soi ndol -2-yl )i ndan-5-yl] ester (6.30g; 18.7
mml) in 1-portion. The nmelt is stirred for 12 mn. at 338 C, rapidly
cooled to RT with a N2 stream and the crude residue purified by flash 30
chromat ography (SiQ2) eluting with a_-hgxanes-Et OAc gradient to afford 3.88 g
-40- (61% of dinethylthiocarbamc acid

S-[2-(1, 3-di oxo-1, 3-di hydroi soi ndol -2- yl)indan-5-yl] ester as an off-white
solid. 'H MRC Mnmd wiliDehtayate® NaHED; 1560 mUrand elirred fos @n adddiogah 2 H),

[ 22 L e oot e i bl (7

S- ( 2- am noifieret-abd dripd endervacte keaiord 148 $ 1%k of 2-t6-kydrogphdyegl with a

refl ux condensor, and, nechanical stjrrer, is charged wwth EtOH (98 m-) and
di met hyl t hlyﬁﬁ‘a'lnﬂgﬁﬂ 3-dorg anobelge solid.

S-[2-(143-di oxo r ; 20.6
mol ) . Hydra2| neﬂ?lﬁ‘!ﬂi(d@nfiﬁﬂi WQ@Q!IG) ﬁggéggGlm -:58?{:3]0%1 O% I;lé @% and the

reacti on was (detHhOdd-662 I(fnnﬁidhdrrme‘&ﬂ?::{mn i), 3RF3A3%M, BH).2.9hM&.10eaction |s
cooled to E% the gelatinous, white solid is filtered and washed with

et her several “t1nmes. The ether washes are conbi ned, evaporated under
reduced pressureCiMEt GhRd;NOgda/Z1280 @si1due was further triturated with ether,
filtered and the ether evaporated under reduced pressure to afford 4.6 g
(95% of dinethylthiocar bam c acid S-[2- am noi ndan 5-yl) ester as a brown
oi | . " HoNMR, i H), 3.05-
3.22 (m 8H) 64-2.72 (m 1H), 2.17 (bs, 2H 20 L ' 20S: nlz 237
(m+1l) 1. 2—@-@;Am noi ndan- 5- vl sul f anyl ) - 2- net hvi pr opi oni c acid tert-butyl

ester. Scheme 3. To 2-(5-hydroxyindan-2-yl)isoindole-1,3-dione (31 g; 0.11 mol)
dissolved in anhydrous DMF {400 mL) is added 1,4-diazabicyclo[2.2.2]-octane
(62 g; 0.55 mol} followed by dimethylaminothiocarbamoyl chloride (68 g; 0.55
15 mol) and the solution was stirred at RT for 16 h. The reaction is poured over ice-

water (1 L) and stirred for 18 h. The precipitate was filtered, washed with H,O
and dried under vacuo to afford 41.6 g (100 %) of dimethylthiocarbamic acid O-
[2-(1,3-dioxo-1,3-dihydroisoindol-2-yl)indan-5-yl] ester as a beige solid.
"H NMR (300 MHz, CDCls): 6 7.82-7.87 {m, 2 H), 7.69-7.75 (m, 2 H), 7.17-
20 7.24 (d, 1H), 6.87-6.93 (m, 2H), 5.13-5.25 (m, 1H), 3.53-3.68 (m, 2H), 3.46 (s,
3H), 3.34 (s, 3H), 3.09-3.23 (m, 2H)

G. Dimethyithiocarbamic acid S-[2-(1,3-dioxo-1.3-dihydroisoindol-2-yl)indan-5-yi]

ester.

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 o 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



Scheme 3. To di net hylt hi ocarbam ¢ acid S-(2-am noi ndan-5-yl) ester (4.9 g;
20.9 mmol ), dissolved in MeOH (60 mM-) is added a solution of KOH (11.8 g;
25 0.210 nol) in MeOH (110 nlL) at RT. The solution is stirred at reflux for
5 h and cooled to RT. tert-Butyl 2-bronoisobutyrate (7.0 g; 31.3 nmmol) is
added to the solution and stirred for 18 h at RT. The solvent is evaporated
under reduced pressure and the crude residue partitioned betwen H20 and

Et OAc. The aqueous phase is extractedgowi th Et OAc and the conbi ned organic
extracts were 30 washed with H2O, brine, dried over Na2SO4, filtered and
evapor at ed under -41- reduced pressure to afford 4.9 g (76% of

2-(2-am noi(&ﬂ%heﬁﬁmbﬂwlﬂﬁiawbambaoirbS-k[&-l(pB-:u!ﬁﬁmm,3—dﬂ'rydrbiscﬁmdol42utyI ester as a

brown oil. 17H25 (M) 5 J.
2- (2- Acet yl B‘shyﬁ N%ﬁff%&zﬁ?& Bl et hyl propionic acid tert-butyl ester.

Scheme 3. To 2 (ﬂNMR Pormﬁﬂ éamlsﬁlslﬁ@nyla)ﬁﬁr CLM@?W(HPQ%ﬁ?@Q tert-
butyl ester di ssol ved 2C1 2 (100 nl), 1s added TEA

1),

(8.5 . 6198 (B}, SaHa5 2RAm, AHM SO 2L, 063284, BH O . Acet !
chloride (4.1 Y/ J opwi se at a rate to maintain the
terrperat%ure bet \/\Ugiel\ﬁlé %2913{51_‘19&323 'ﬁ/%he 3@53% on was allowed to warmto RT,
stirred for 16 h, diluted vmth CI—|2CI2 vvashed with HO, dried over Na2804
and evapor g i . . ude oil was purified by flash
chr omat ogr &g in ' ] EFOARt gradient to afford 11.7

g (71 % of 2- (Seiamne;zl amarrmchdiask mumbewmmwbﬂaﬂemhwrmrﬂpl onic acid

REUTIC A N et DRI PO

(dd, 2Hjg X-PA12- &Qx&-d,3—&h9droiboﬁﬁol(2§yl)lﬁdﬁn 5-yh eé%r (8.9 gl 2006 hirolyS: ClsH27NCBS:
mz 294 (M1l) 20 K 2 2- Et hyl anmi noi ndan-5-yl'sul f anyl ) - 2- met hyl propi oni c
aci d tert - 4iHO@ZINgB& mL: 186 mmol) is added in 1-po lOﬂ at RT and the reaction was

refluxed with mechamcal stirring for 30 min. The reaction Is cooled to RT and the

gelatinous, white solid is filtered and washed with ether several times. The ethar
washes are combined, evaporated under reduced pressure and the crude

15 residue was further triturated with ether, filtered and the ether evaporated under
reduced pressure to afford 4.6 g (95%) of dimethylthiocarbamic acid S-[2-
aminoindan-5-yl) ester as a brown oil.

'H NMR (300 MHz, CDCls): & 7.15-7.33 (m, 3H), 3.80-3.88 (m, 1 H), 3.05-

3,22 (m, 8H), 2.64-2.72 (m, 1H), 2.17 (bs, 2H)

20 LC/MS: C12H1sN20S: miz 237 (M+1)

1. _2-(2-Aminoindan-5-ylsulfanyi)-2-methyipropionic acid tert-butyl ester.
Scheme 3. To dimethylthiocarbamic 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 H,O and EtOAc. The
aqueous phase is extracted with EtOAc and the combined organic extracts were
30 washed with H.0, brine, dried over Na;SO;, filtered and evaporated under



Schene 3. To a solution of 2-(2-acetyl am noi ndan-5-yl sul fanyl)-2

nmet hyl propionic acid tert-butyl ester (11.7 g; 33.5 mol) 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 m -) 5 and evaporated under reduced pressure. The residual oil was
further azeotroped wth MOH (3x) to afford 11 g (100% of a m xture of

2- (2- et hyl am noi ndan-5- yl sul fanyl) - 2-saet hyl propi onic acid tert-butyl ester
and its borane conplex as an oil. LCOMS: Cl9H29NO2S BH3: nfz 336
((mBH3)+1) 10 L. 2-f2-f

| - Et hyl - 3- (réqueidfnre&aumrmaffmyQIQ@VTIG)’/QMQdmanﬂd@indﬁa—ﬂyﬁamlfﬁmyE-} - 2-

met hyl pr opi oLy ter e 4. To a m xture of
2- (2- et hyl dﬂ?h@f’%@gﬁ %ae'{/‘{i ge%%'klﬁ%ferfs ar% QE‘BT opionic acid tert-butyl ester
and borane conmpLEeAMSICBH0.33nminBdg (M+135 di ssolved in CH2Cl 2 (100 nl), is

added 4-trifluoronet hoxyphenyl isocyanate (10.2 g; 50.2 mmol) and the
reaction was allowed to stir at RT for 18 h. The solvent was renpved under

reduced gr gp SspeAflainlidifdaidRyIERIndLe-MedyBHIdidHiE Hoid tyrt-bLRP Est&d T onat ograp hy
(SIA2) eluting wih a hexanes-EtOAc gradient to afford 11.7Z gt(62° of

2- (2-[ 1- et hyl - 35¢heme 3¢ |T@oa~ba~ramrf@m¢pn@rw$qlfamb dunethuiprepiprieacid tert-

| sul f anyl H NVR
U500 o o F5ieP Y148 GRATALIAR dkgbfibl Peticy, CioihL RS, Agdd tem (o7, 1
4.97-5. 08 (mi.; 6F mnBlpend3hs geqation mitureds oaoled 690 fQd Acthy chloride(11 44 (m

1201 L 2 b R Dol 22

met hyl propi®nb 8C.aThel reastibre wes allowed to warm to RT, stirred for 16 h, diluted with
2-(2-[1-et h()lz}llec"'i , Ashod b ﬂangltiehd) ove? W%ng& ahd evaporg'teg Tinder reduced
pressure. The crude oil was purified by flash chromatography (SiO») eluting with
a hexanes-EtOAc gradient to afford 11.7 g (71%) of 2-(2-acetylaminoindan-5-
yisulfanyl)-2-methytpropionic acid tert-butyl ester as a beige solid.
15 'H NMR (300 MHz, CDCla): 6 7.31-7.35 (m, 2 H), 7.15-7.18 (d, 1 H), 5.73
(m, 1H), 4.68-4.78 (m, 1H), 3.25-3.39 (dd, 2H), 2.74-2.80 (d, 2H), 1.94 (s, 3H),
1.43 (s, 15H)
LC/MS: CygH27NO3S: m/z 294 (M+1)

20 K. 2-(2-Ethylaminoindan-5-visulfanyi)-2-methyipropionic acid tert-butyl ester.




yl sul fanyl)-2-methyl propionic acid tert butyl ester (4.8 g; 8.91 mmol)
dissolved in 30 CH2CI2 (15 m-) is added TFA (15 m -) and the reaction was
stirred at RT for 2 h. The solvent was renoved under reduced pressure and
the residue was purified -43- by flash chromatography (SiQ2) eluting with a
hexanes- Et OAc gradient to afford 3.13 g (73% of
2-{2-[1-ethyl-3-(4-trifluoronethoxyphenyl)ureido]indan-5-

yl sul fanyl } - 2-met hyi propionic acid assa.white solid. 'H NVR (300 MHz,

CDCl3): 8 7.29-7.35 (m 4H), 7.15-7.17 (d, 1H), 7.08- 5 7.11 (d, 2H), 6.45
(s, 1 H, 4.94-5.04 (m 1 H, 3.18-3.36 (m 4H), 2.98-3.07 (m 2H), 1.48
(s, 6H), 1.19-1g@fkntd 3. Ibha wtwﬁof@zzua&mwammamws@& g(lMal) MP. = 73-77
C 1o Thefollom{gm cm{?é g)ugy Epreparedfollovvln chenes 3 and 4 and
Steps J, KMmethvifgpRniGRaciGDUsY! estenthti 4 & Fdvg MreelhidnkhF nklldsti ng reaction
condi tions @@ed’@@éﬁ@ﬂen of 1 OIVI borane-THF (226 mL) dro wise at RT The reaction
(S)-2-{2-[1-Ethyl -3-(4-t(f uororrethoeﬁ/ hen ure| do] i ndan- S&Isulfanyl} 2-

15 net hyl prapiabidwed tecstn for&lpbihacopled to X uem:ned \@tud@eolj( @p HOS ~-NH N
| hy 20
nt er medi a%ﬁ%la\éécﬁotat% uﬂEeﬁ%HE@edz% ré e$RL ¥ é%ﬂd oft s ano‘%ﬁoﬁ%ap y

(Chiral pak I socratic I ent exane hanol :
92/ 4/ 4) tmtprM:aQHié‘B)()ﬁ) affmdélrirgadloat‘/«f) of_aMxtBregc)f.Z—(&ethgaﬁlmndﬂneﬁ- Route 2,

Compounc 2 ndne ForloRREG e i Bt R bR R selichs i, (), 22,
2- oil.
LC/MS: CygHagNO.SBH3: m/fz 336 ((M+BH;3)+1)
10

methyipropionic acid tert butyl ester.
Scheme 4. To a mixture of 2-(2-ethylaminoindan-5-ylsulfanyl)}-2-

methylpropionic acid tert-butyt ester and borane complex (11.0 g; 33 mmol),

15 dissolved in CHaCl> (100 mL), is added 4-trifluoromethoxyphenyl isocyanate
(10.2 g; 50.2 mmol) and the reaction was allowed to stir at RT for 18 h. The
solvent was removed under reduced pressure and the crude residue was purified
by flash chromatography (SiO-) eluting with a hexanes-EtOAc gradient to afford
11.2 g (62%) of 2-{2-[1-ethy!-3~(4-trifluoromethoxyphenyljureidolindan-5-

20  yisulfanyl}-2-methylpropionic acid tert butyl ester as a white foam.

'H NMR (300 MHz, CDCls): § 7.30-7.36 (m, 4H), 7.10-7.19 (m, 3H), 6.31
(s, 1H), 4.97-5.08 (m, 1H), 3.22-3.39 (m, 4H), 3.01-3.09 (dd, 2H), 1.42-1.44 (m,
15H), 1.23-1.28 (t, 3H)
LC/MS: CarHaaF3N204S: m/z 483 {(M-CaHg)+1)
25

methvipropionic acid.

Scheme 4. To 2-{2-{1-ethyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
ylsulfanyl}-2-methylpropionic acid tert butyl ester (4.8 g; 8.91 mmol) dissolved in
30  CH2Cly (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



met hyl propi oni ¢ acid. Conpound 2.2 (Exanple 4) -44- SCF3 O HO-S\ NH I N
Compound 2.2 (0.33 g; 57%for 2 steps; white solid) was prepared follow ng
Route 2 by replacing 4-trifluoromethoxyphenyl isocyanate with 4-
trifluorothionethoxy isocyanate. s 'H NVR (CD30D); 61.16-1.20 (t, 3H), 1.38
(s, 6H, 3.09-3.23 (m 4H), 3.37-3.44 (q, 2H), 4.95-5.06 (m 1H), 7.14-7.17
(m 1H), 7.32-7.35 (m 1H), 7.40 (s, 1 H), 7.55 (s, 4H LC ME:

C23H25F3N203S2: nfz 499 (Mm1) 10 -43-

2- Met hyl - 2-{2-[ 1- pentyl - 3- (4 t (fl uoronet hyI suI fanyl phenyl ) ur ei do] i ndan- 5-
ylsulfanyl}proplonlc acid ound 2.3 5) SCF3 ONH HO1 ~ N
Conpound” 2 by fiagh Qlﬂ'oﬂ‘at%%h\bﬁgp Q2) $ludipg wi 'ﬂQé<3§B$ Aqaradignd ioaaftdd f ol | owi ng

15 Route 2 L h val eryl
chl ori de. mrﬁ%ﬂ% gﬁg‘lémgjé%}g?ms%b“ﬁ@r%b a\lw(m 4H), 1.39 (s,

6H), 1. 45yBufanyiing- rrmﬂ)yiprgplomm:acmzas(arwh Bedpolids. 89-4. 99 (rn 1H), 7.15-7.18 (m
L0 s 61 131N B Virs Cdonp e 7k ml 4. Af7 4P bl (m 4
5 7.11(d, 2H), 6.45 (s, 1H), 4.94-5.04 (m, 1H), 3.18-3.36 (m, 4H), 2.98-3.07 (m,
2H), 1.48 (s, 6H), 1.19-1.28 (t, 3H)
LC/MS: Cz3HasFaN204S: miz 483 (M+1)
M.P. = 73-77 °C

16 The following 14 compounds were prepared following Schemes 3 and 4 and
Steps J, K, L and M of Route 2, substituting reagents and adjusting reaction
conditions as needed:

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

Compound 2.1 (Example 3)
OCF;3

H0)01><s :}—NH
T~

Intermediate L (11 g) of Route 2 was resolved by chiral chromatography
20  (Chiralpak AD column; isocratic gradient with hexane/methanol/ethanol: 92/4/4)
to provide (S)-intermediate L (4.8 g). Using Step M of Route 2, Compound 2.1
(3.1 g) was prepared.
LC/MS: Ca3HasF3N204S: m/z 483 (M+1)

25 2-{2-{1-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidojindan-5-ylsulfanyl}-2-
methyipropionic acid.
Compound 2.2 (Example 4)



2-{2-[1- Et hyl - 3- (4i sopropyl phenyl ) ur ei do] i ndan- 5-yl sul fanyl } - 2- met hyl pr opi on
ic acid Conmpound 2.4 (Exanple 6) -45- Conpound 2.4 (0.18 g; 34%for 2
steps; white solid) was prepared following Route 2 by replacing
4-trifluoronmet hoxyphenyl isocyanate with 4-isopropyl phenyl 5 isocyanate. 1H
NVR (CD30D); 81.16-1.23 (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), 7.4Q44s, 1H LC Ms: C25H32N2C3S: ml z 441
(M+1) 10

2-{2-[3-(4-D net hyl am nophenyl ) - 1-et hyl ur ei do] i ndan-5-yl sul fanyl } - 2-

met hyl propi oni ¢ acid Conpouystd® 2.5 (Exanple 7) \N OOHO | ~-NH 15
Compound 2.5 (0.34 g; 66% r 2 steps; white solid) was prepared foll ow ng
Route 2 by r plgm ng 4%t | uor omet hoxyphenyl isocyanate with 4-

di met hyl am+tfo é’ Anate. 1H NMR (CD30OD); 8 1.15-1.20 (t, 3H), 1.42
(s, 6H), 2.88 (s .05-3.69 20 (m 4H), 3.31-3.69 (m 211), 4.94-5.06
(m 1H), 6.78-6.81 (m 2H) 7.16-7.21 (m 31-1), 7.29-7.41 (m 2H) LCl Ms:
C24H31N3038ompamd 2.2 (33 g; 57% for 2 steps; white solid) was prepared following

§| ?’Etzhy'252%}upé/%p?em%ﬁv%ﬁﬁlﬂl@%é 8{y%ﬂ5nﬂogoc¥§na?3%|}|%e' do] i ndan-5-yl sul fan
trifluorothiomethoxy isocyanate. .
5 'H NMR (CD30D); 5 1.16-1.20 (t, 3H), 1.38 (s, 6H), 3.09-3.23 (m, 4H),
3.37-3.44 {q, 2H), 4.95-5.06 (m, 1H), 7.14-7.17 (m, 1H), 7.32-7.35 (m, 1H), 7.40
(s, 1H), 7.55 (s, 4H)
LC/MS: Ca3HasFaN203S2: miz 499 (M+1)

10 2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
visuifanyl}propionic acid
Compound 2.3 (Example 5}

SCF,

Compound 2.3 (0.22 g; 32% for 2 steps; white solid) was prepared following
15 Route 2 and Compound 2.2 by replacing acetyl chloride with valeryf chloride.
'H NMR (CD30D); 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: CasH31FaN20382: miz 541 (M+1)
20
2-{2-[1-Ethyl-3-(disopropylphenyl)ureidolindan-5-ylsulfanyl}-2-methylpropionic
acid

Compound 2.4 (Example 6)



-46- Conmpound 2.6 (Exanple 8 OCF3 OO0 HOS TNH N s Compound 2.6 (0.29 g;
77%for 2 steps; white solid) was prepared followng Route 2 by replacing
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 L Ms: C26H31F3N2O4S: mlz 525 (M)

2-{2-[3-(4-D et hyl am nophenyl ) - 1- pentgglL ur ei do] i ndan- 5-yl sul fanyl } - 2-

met hyl propi oni ¢ acid Conpound 2.7 (Exanple 99 O HO S NN 15 Conmpound 2.7
(0.25 g; 36%for 2 steps; white solid) was prepared followng Route 2 and
conpound 2.5 by repl aci ng tyl chloride with valeryl chloride. "H NWR
(CD30D); 3 0.869-0.915 (t 3H), 1.17-1.31 (m 4H), 1.44 (s, 6H), 1.57-1.65

(m 2H), 2939(5 6H), 3. 3.29 (m 6H), 4.94-5.02 (m 1H), 6.80-6.83 20
(d, 2H), 7. 1 , 7.32-7.38 (m 2H) LCO MS: C27H37N303S: m z 484
(M+l) -47- @{‘A sopropyl phenyl }1-(3-pentyl)ureido] i nda

n-5-yl sulfanyl} 2= net yI propi oni c acid Conmpound 2.8 (Exanple 10)

Compound 2.4 {0.18 g; 34% for 2 steps; white solid) was prepared following
Route 2 by replacing 4-trifluoromethoxyphenyl isocyanate with 4-isopropylphenyi
5 isocyanate.

"H NMR (CD20OD); & 1.16-1.23 (m, 9H), 1.38 (s, 6H), 2.82-2.87 (m, 1H),
3.10-3.21 (m, 4H), 3.37-3.39 (m, 2H}), 4.99-5.04 (m, 1H), 7.14-7.17 (m, 3H), 7.23-
7.26 (m, 2H), 7.32-7.50 (m, 2H), 7.40 (s, 1H)

LC/MS: CosH3N203S: miz 441 (M+1)

10

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

Compound 2.5 (Example 7)

\N-—-

Compound 2.5 (0.34 g; 66% for 2 steps; white solid) was prepared following

15

Route 2 by replacing 4-trifluoromethoxyphenyl isocyanate with 4-
dimethylaminophenyl isocyanate,
'H NMR (CD30D); & 1.15-1.20 (t, 3H), 1.42 (s, 6H), 2.88 (s, 1H), 3.05-3.69
20 {m, 4H), 3.31-3.69 (m, 2H), 4.94-5.06 {m, 1H), 6.78-6.81 {m, 2H), 7.16-7.21 (m,
3H), 7.29-7.41 {m, 2H)
LC/MS: CsHaiN3O18: miz 442 (M+1)

2-Methyl-2-{2-[1-pentyl-3-(4-triflucromethoxyphenyl)ureidojindan-5-ylsulfanyl}-2-
25 methylpropionic acid



O HO I ~--NH s Conpound 2.8 (5 ng; 14%for 2 steps; white solid) was
prepared followi ng Route 2 and conpound 2.4 by replacing acetyl chloride
with valeryl chloride. LC Ms: C28H33N2C3S: niz 483 (M+l)
2-{2-[3-(4-tert-butyl phenyl)-1-(3-pentyl)ureido]indan-5-ylsulfanyl}-2- io
met hyl propi oni ¢ acid Conpound 2.9 (Exanple 11) /\ 0 0 HO I N NH Conpound
2.9 (4 ng, 9% T for 2 steps; white solid) was prepared followng Route 15 2
and conpound 2.3 by replacing 4-trifl ygcothi ophenyl isocyanate with 4-tert-
but yl phenyl isocyanate. LCI M5 C29HAON2CB3S: nfz 497 (M+l)

2-[2-(3-(Bi phenyl - 4-yl - 1- pent yl ur ei do) i ndan-5-yl sul f anyl ] - 2- net hyl pr opi oni c
acid 20 Conpound 2.10 (Exanple 12) -48- ~ HO- \ ~NH Conpound 2.10 (3 ng; 7%
for 2 steps; white_solid s..prepared followng Route 2 and conpound 2.3
by repl aci "IP-OE-‘P&ferJOdEé%W enyl |socyanate with 4- s biphenylyl

i socyanate. LC/MS: C31H36N  mz 517 (M+l)
2-{2-[3-(4-1sopropyl phen - 1- (3-hexyl)ureido]indan-5-yl sul fanyl}- 2-
met hyl pr opi )r‘gz acid t%_ ound 2. 11 (Exanple 13) O

NH

5 GCompound 2.6 (0.29 g; 77% for 2 steps, white solid) was prepared following
Route 2 by replacing acetyl chioride with valeryl chloride.
'H NMR (CD;0D); § 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) , '
10 LC/MS: CagHa1FaN204S: m/z 525 (M+1)

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

\
N—

O
S NH

15
Compound 2.7 (0.25 g; 36% for 2 steps; white solid) was prepared following

Route 2 and compound 2.5 by replacing acetyl chioride with valeryl chloride.
'H NMR (CD3OD); & 0.869-0.915 (t, 3H), 1.17-1.31 (m, 4H), 1.44 (s, 6H),
1.57-1.65 (m, 2H), 2.91 (s, 6H), 3.12-3.29 (m, 6H), 4.94-5.02 (m, 1H), 6.80-6.83
20 (d, 2H), 7.17-7.23 (m, 3H), 7.32-7.38 (m, 2H)
LCIMS: Ca7H37N303S: miz 484 (M+1)



AA~ O\\ HOJ NH N Conpound 2.11 (13 ng; 44%for 2 steps; oil) was prepared
follow ng Route 2 and Conpound 2.4 by replacing valeryl chloride with
caproyl chloride. LCO Ms: C29H40N203S: niz 497 (Mm+l) 15

2- Met hyl - 2-{2-[1- hexyl -3-(4-trifl uoronet hoxyphenyl )ureido]i ndan-5-

yl sul fanyl } propi oni ¢ acid Conpound 2.12 (Exanple 14) -49- OCF3 ONH HO N
Compound 2.12 (18 ng; 54%for 2 steps; white solid) was prepared follow ng

Route 2 by replacing valeryl chlorideagpith caproyl chloride. s LC Ms:
C27H33F3N204S: m z 539 (Ml)

2- Met hyl - 2-{2-[ 1- hexyl -3-(4-trifl uoronet hyl sul fanyl phenyl ) urei do] i ndan- 5-
yl sui f any| PHR- 9P Alsiopropylphiedg rbdBipanil)dRidofindarpbelsuBanyllSBF3 ~-NH H I , N N

10 Compound 2.13 (.14 no:, 36% for 2 steps; white solid) was prepared
fol |l owi ng nﬁi’lygﬂgoéaﬁ'ﬁ%&mound 2.2 by replacing valeryl chloride with
caproyl chioeripadand 2.8 (Example 10)

Ly 34

ﬁ

5 Compound 2.8 {5 mg; 14% for 2 steps; white solid} was prepared following Route
2 and compound 2.4 by replacing acetyl chioride with valeryl chloride.
LC/MS: CagH3aN203S: mfz 483 (M+1)

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

Ho){)%m:}—m

Compound 2.9 (4 mg; 9% for 2 steps; white solid) was prepared following Route
15 2 and compound 2.3 by replacing 4-trifluorothiophenyt isocyanate with 4-tert-
butylphenyl isocyanate.
LC/MS: CagHygN203S: m/z 497 (M+1)

2-[2~(3~(Biphenyl-4-yl-1 -penty’lu reido)indan-5-ylsulfanyl]-2-methylpropionic acid
20 Compound 2.10 (Example 12)



LC/ MS: C27H33F3N203S2: nfz 555 (Mkl) is

2- Met hyl -2-{2-[ 1-propyl -3-(4-trifluoronet hoxyphenyl)ureido]indan-5-
yl sul fanyl } propi oni ¢ aci d Conpound 2.14 (Exanple 16)

OCF3 OO0 H SY JNH

-50- Compound 2.14 (1.2 ng; 3% for 2 steps; oil) was prepared foll ow ng
repl aci ng acetyl chloride with propionyl chloride. LC Ms:
C24H27F3N204S: nmlz 497 (Mrl) s

Route 2 by

2- Met hyl -2-(2-[1-butyl-3-(4-trifluorongthyl sul fanyl phenyl ) urei do]i ndan- 5-

yl sul fanyl } propi oni ¢ acid Conpound 2.15 (Exanple 17) SCF3 O HO |

Compound 2

>H N

.15 (11 ng; 32% for 2 steps; oil) was prepared follow ng Route 2

i o and Conmpound 2.2 by replaaing acetyl chloride with butyryl chloride.
LG M5: C25H29F3N203S2: i z (M+1)

2- Met hyl - 2-{2-[3-(4-t (fl upxKonmet hoxyphenyl
) ur ei do] i ndany 5-yl sul fan ropionic acid is Conpound 2.16 (Exanple 18)

GF3 0 H /SHO%N}—NH

10

15

S

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: Ca1H3sN203S: miz 517 (M+1)

2-{2-[3-(4-Isopropylphenyl)-1 ~(3-hexyl)ureidolindan-5-ylsulfanyl}-2-
methylpropicnic acid
Compound 2,11 (Example 13)

o3

HO&S\@_?—NH

Compound 2.11 (13 mg; 44% for 2 steps; oil) was prepared following Route 2
and Compound 2.4 by replacing valeryl chioride with caproyl chloride.
LC/MS: 029H40N203SZ m/fz 497 (M+1)

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

.4



NH Conmpound 2.16 (11 ng; 49%for 2 steps; oil) was prepared foll ow ng Route
2 by acylating with 4-trifluoronmethoxyphenyl isocyanate. LC M5

C21H2i F3N204%: m z455 (MmM+l) 20 Route 3

2- Met hy-2-{2-[ 1- pent-4-enyl -3-(4-trifluoronet hoxyphenyl )ureido]indan-5-

yl sul fanyl } propionic acid 25 Conpound 3.0 (Exanple 19) OCF3 0 0 H5 NH To
2- (2-am noi ndan-5-yl sul fanyl)-2-nmet hyl propionic acid tert-butyl ester (0.220
g; 0.72 mmol ), dissolved in DCE (4 nly. is added pent-4-enal (0.060 ny;
0.72 mmol) followed by sodiumtriacetoxyborohydride (0.21 g; 1.0 mmol ) and
the 5 reaction m xture stirred for 18 h at RT. The reaction m xture was
diluted with CH2Cl 2, washeetrwi th H2O, brine, dried over Na2S04, filtered
and the sol vent evaporat®ed under reduced pressure to afford

2- met hyl - 2- ( 2- pent - 4- %g =M noi ndan-5-yl sul fanyl ) propionic acid tart-butyl
ester as aw ' t70NMConpound 3.0 (0.149 ny; 40%for 3 steps; white
solid) was prepa ovlomﬁng Route 2 and steps L and M by acylating with
4-trifluoromet hoxyphenyl isocyanate; LCIMS: C26H29F3N2O4S: m z 522 (M+l) is
The follow ng 2 conmpoupds were prepared follow ng Schenes 3 and 4, Route 3,
Steps L and M of Route 2, substituting reagents and adjusting reaction
conditions as needed:

2- Met hyl - 2-{2-[ 1- (3-net hyl butyl)-3-(4-trfluoronmet hoxyphenyl)urei do}i ndan- 5-

20 ylsulf arygrﬁﬁo%hgeﬁ.y l(P 8 MY: Bhob 155 Cétepz-;; white solid) was prepared following
Route 2 by replacing valeryl chloride with caproyl chloride.
5 LC/MS: Ca7H33F3N204S: m/z 539 (M+1)

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

Compound 2.13 (Example 15)
SCF

o }9

10
Compound 2.13 (14 mg; 36% for 2 steps; white solid)} was prepared following

Route 2 and Compound 2.2 by replacing valeryl chloride with caproyl chloride.
LC/MS: Co7HaaFaN2038,: miz 555 (M+1)

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

Compound 2.14 (Example 18)
OCF;



Compound 3.1 (Exanple 20) OCF3 Oa HOS | -NH N -52- Conpound 3.1 (13 ny;
29% for 3 steps; white solid) was prepared followng Route 3 substituting
pent-4-enal with isobutyral dehyde and acylating with 4-
trifluoronethoxyphenyl isocyanate. LC MS: C26H31F3N2O4S: mz 525 (Mtl) 5
2-{2-[3-(4-1sopropyl phenyl)-1-(3-nmet hyl butyl )ureido]indan-5-ylsulfanyl}-2-
nmet hyi propi oni ¢ acid Conpound 3.2 (Exanple 21) o HO XS | H 10 Conpound 3.2
(11 ng; 27%for 3 steps; white solidjsomas prepared following Route 3 and
conmpound 3.1 by replacing 4-trif| uor onet hoxyphenyl isocyanate wth
4-isopropyi phenyl isocyanate. 'H NVR (CD30D); 8 0.877-0.895 (dd, 6H),

1 19 1. 22 Gerpouwnd)2.14 ({2 mg;s3%h fars? steps:onil) was reepareg doliowingl Rpuyte 2 I9p- 3. 08 (m

3.17- 6.26 (s, 1 7.10-7.22 (m

7. 32- %pég'"‘?%e U%h“af ‘?\g)@"‘#@g’éﬁégjﬁ'b%@@rdz 483((M+1) H)The fol I ow ng(3
corrpounds wereL@lMﬁaC@szFbNb@aB myz88Fiédes) 1 and 3 and Steps 20 J and K of
Route 1, substituting reagents and adjusting reaction conditions as needed:
2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl)ureido]-5,86,7,8-tetrahydronapht hal
en-2- 5 2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethylisulfanyiphenyl)ureidojindan-5-

yisulfanyl}propionic acid

Compound 2.15 (Example 17)
SCF3

. O
Ho&m NE-NH

Compound 2.15 (11 mg; 32% for 2 steps; oil}) was prepared following Route 2
10 and Comfnound 2.2 by replacing acetyl chloride with butyryl chioride.
LC/MS: CosHagFaN203S2: miz 527 (M+1)

2-Methyl-2-{2-[3-(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}propionic
acid
15 Compound 2.16 (Example 18)
CF3

0
HO&SmNH M
Compound 2.16 {11 mg; 49% for 2 steps; oil) was prepared foliowing Route 2 by
acylating with 4-trifluoromethoxyphenyl isocyanate. B
LCIMS: CaqH21F3sN2048: m/iz 455 (M+1)
20
Route 3

2-Methy-2-{2-[1-pent-4-enyi-3-(4-trifluoromethoxyphenyl)ureido]indan-5-
yisulfanyf}propionic acid
25 Compound 3.0 {Example 19)



yl sul fanyl }-2-met hyl propi onic acid 25 Conmpound 1.1 (Exanple 22) -53- 0 HOS |
/[ 1'\ CF3 N N~ Jr) H Conmpound 1.1 (41 ng; 68%for 2 steps; white solid)
was prepared following Route 1 by replacing acetyl chloride with butyryl
chloride. LC Ms: C25H31F3N204S: mfz 525 (M+l) 5
2-{6-[1-Butyl-3-(4-trifluoronethyl sul fanyl phenyl)ureido]-5,86,7,8-

t et rahydr onapht hal en- 2-yl sul fanyl } - 2- met hyl propi oni ¢ acid Conpound 1.2
(Example 23) 0 11 HOS|1 SCF3 NI N -84tH 10 Jr Conpound 1.2 (23 ng; 34%for
2 steps; white solid) was prepared following Route | and conpound 1.1 by
repl aci ng acetyl chloride with butyryl chloride and

4-trifluoronet hoxyphenyl jgGtyanate with 4-trifluorothi ophenyl isocyanate.
LC M5: C26H31F3N203S2: 541 (M+1) 15

2-{6-[1-Hexyl - ¥ (4-tri\l yof onmet hoxyphenyl ) urei do] -5, 6, 7, 8-t et rahydr onapht hal
en- 2-yl subq hyl propi oni ¢ acid Conpound 1.3 (Exanple 24) O

\

To 2-(2-aminoindan-5-ylsulfanyl)-2-methylpropionic acid tert-butyl ester {0.220 g;

0.72 mmol)}, dissolved in DCE (4 mL), is added pent-4-enal (0.060 mg; 0.72

mmol) followed by sodium triacetoxyborohydride (0.21 g; 1.0 mmol) and the
5 reaction mixture stirred for 18 h at RT. The reaction mixture was diluted with

CH.Cl,, washed with H>O, brine, dried over Na.80,, filtered and the s;olvent

evaporated under reduced pressure to afford 2-methyl-2-(2-pent-4-

enylaminocindan-5-ylsulfanyi)propionic acid tert-butyl ester as a crude oil.

10 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-triflucromethoxyphenyl
isocyanate:

LC/MS: CogHagF3N204S: m/z 522 (M+1)

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

2-Methyl-2-{2-[1-(3-methylbutyl)-3-(4-triflucromethoxyphenyi)ureido}indan-5-
20  yisulfanyl}-2-methylpropionic acid

Compound 3.1 (Example 20)
OCF3



HOSI O0O0OCF3 N J H 20 Jr Conmpound 1.3 (36 ng; 57%for 2 steps; white
solid) was prepared followwng Route | by replacing acetyl chloride with
caproyl chloride. -54- LC Ms: C28H35F3N204S: niz 553 (M+1l) The follow ng 2
conpounds were prepared follow ng Schenes 3 and 4 and Steps L and M of
Route 2, substituting reagents and adjusting reaction conditions as 5
needed: 2-{2-[3-(3-Brono-4-trifl uoronmethoxyphenyl)

1- et hyl urei do] i ndan-5-yl sul fanyl } - 2- gyt hyi propi oni ¢ acid Conpound 2. 17
(Exanple 25) & OcFs HO 3 °. )~'NH 10" Conpound 2.17 (0.018 g; 19%for 3
steps; white solid) was prepared following Route 2 by replacing

41111 Uor eqRbhgNY SRS, LOACKASTRoMANL i BT peodktd ARG hoxy Bheny!

i socyanate uoro 'nox anitine 0.836 mml)
in THE (1 RDDltel%SL&I&ﬂEtlngipemte@-enaimljﬁllsaihutwaluemweear(tﬁac@f&ﬁngw1th 47 nmol)

fol |l oned by4-di 1N [ e (0.102 g; 0.835 mmol ). After the
ef f ervesen%@@'@ﬁ%&@%@?ﬁ%‘?xﬁg&sm ution of
2- ( 2- et hyl am noLOMS-CxMiFENICASY Yz 225 (et 1)yl propionic acid tert-butyl ester

(0.058 ? 0.167 mml) in THE (1 nL.) is added and the reaction m xture
stirred’for 18 h at RT. 20 Using Steps K and L of Route 2, the titled

d wag (St 1
(Z:OFEOFQ Eth |24P3 ?:QEE:F ¥th§émt hoxyphen@ﬁ“}?ﬁ?@dgﬁﬁzﬂﬁﬁan&m&l )sul fanyl } - 2-
methylproplomc acud

Compound 3.2 (Example 21)

&mz

10
Compound 3.2 (11 mg; 27% for 3 steps; white solid) was prepared following
Route 3 and compound 3.1 by replacing 4-trifluoromethoxyphenyl isocyanate
with 4-isopropylphenyl isocyanate.
'H NMR (CD30D); & 0.877-0.895 (dd, 6H), 1.19-1.22 (dd, 6H), 1.42-1.53
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: CagH3aN202S: miz 483 (M+1)

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

2-{6-[1-Butyl-3-(4-trifuoromethoxyphenyljureido]-5,6,7,8-tetrahydronaphthalen-2-
yisulfanyl}-2-methyipropionic acid
25 Compound 1.1 (Example 22)



met hyl propi oni ¢ acid 25 Conpound 2.18 (Exanple 26) OOCCF3 HO S 'f ~~-NH I N
-55- Conpound 2.18 (13 ny; 12%for 3 steps; white solid) was prepared
following Exanple 2.0 by replacing 4-trifluoromethoxyphenyl isocyanate with
3- trifluoronet hoxyphenyl isocyanate. To a solution of carbonyl diim dazole
(0.454 g; 2.8 mol) in THE (2 nL), heated to 50 C, is added
3-trifluoronethoxyaniline 5 (0.522 g; 2.94 mmol ), dropwi se. After 15 mn.
the reaction is cooled and added to g%solution of

2- (2- et hyl am noi ndan- 5-yl sul fanyl ) - 2-ifet hyl propionic acid tert- butyl ester
(0.077 g; 0.22 mol) in THE (1 nmL). LC Ms: C23H25F3N204S: niz 483 (M+1l) i 0
2-{2-[3-(4-Dbnet hyl am nophenyl ) - 1- met hyl ur ei do] i ndan- 5-yl sul fanyl } - 2-

met hyl pr opj, ouRdock, 19 (Exanple 27) O\ HO ~-NH N 15 A

Di net hyl t hi ocar b ,E?|E; 2-form | am no-i ndan-5-vl)ester. Schene 6. To

di met hyl t hi ocarbam c agi §- S [ 2-ami noi ndan-5-yl) ester (2.0 g; 8.46 mml) in
CHCI 3 (10 nL) is add ethyl formate (50 nL) and the reaction heated at 55
C for 24 h. The reaction is cooled, the solvent renoved under reduced
pressure, r i t V. ) 20
eluting wt Eﬁ‘gﬁnﬁﬁ T@cgdateg%rrg{)ﬂhg%t%gr a esfﬁlia g}%f @gpﬁﬂ% foi}&w'? 35% of

di et hyl t hRouf&Mbbsme@laa:mma@M ghipaderwita bibyol nhlland6 yl)ester as a white solid.

LAMS: CL3HLENAQZM e 08NS miz 525 (1)

5
2-{6-[1-Butyl-3-{4-trifluoromethylsuifanylphenyl ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsuifanyl}-2-methylpropionic acid
Compound 1.2 (Example 23)

O
3 SCFy
it a}ﬁ@r

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

10

Route 1 and compound 1.1 by replacing acetyl chloride with butyryt chloride and
4-triflucromethoxyphenyl isocyanate with 4-trifluorothiophenyl! isocyanate.
LC/MS: CasHa1FaN203S2: m/z 541 (M+1)
15
2-{6-{1-Hexyl-3-(4-trifluoromethoxyphenyijureido}-5,6,7,8-tetrahydronaphthalen-
2-ylsulfanyl}-2-methylpropionic acid
Compound 1.3 (Example 24)

o]
RO O
N~ "N
H

P

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

20

Route 1 by replacing acetyl chloride with caproyl chloride.



B. 2- Met hyl - 2-(2- et hyl am noi ndan-5-vl sulfan)l|-propionic acid tert-butyl
ester. 25 Schene 6. To dinethylthiocarbam c acid S-(2-fornylam noi ndan- 5-
yl)ester (0.772 g; 2.9 mmol) in THE (9 m.) under N2 is added a sol ution of
1.0 M lithiumalumnumhydride (9 nL) at 0 C. The reaction is warned to RT
then stirred at reflux for 24 h. The reaction is cooled to 0 C, quenched
with H2O, and the sol vent renoved under reduced pressure. The residue is
di ssolved in MeOH -56- (4 nL), to whicgh is added Cs2CC8 (0.304 g; 0.93
mmol ), tert-butyl 2- bronoi sobutyrate (0.311 nL; 1.39 nmol), and NaBH4 (2.0
g; 52.8 mmol). The reaction mxture is stirred for 18 h, the renoved under

reduced pressurecans: @Qg%]:mz;m@uﬁ,wggg H\;H. ned between Et OAc and H2O. The
| ayers are separated, the s agueous phase extracted with Et OAc, the organic

extracts conbi ned, vvashed with brine, dried over Na2804 filtered and

ted d by flash
cyapor at od iyadhadfE I SHpBLRTNS R orepli S SRSB4 P bl Ky 01 350
(20% of 2lrmthofRo@ﬂlembhlytﬂhrgneagetﬂaan&ayljusilﬂg‘r&ayﬂdmmmmﬁtmnsesamd
tent- butyI ester as an oil. 10 LG Ms: G 8H27NO2S: mlz 321 (M+1) Conpound

2.19 (4 mj1 g%q/ofor 2 steps; white solid) was prepared following Route 2
and Steps L and Mby replacing 4-trifluoronmethoxyphenyl ‘isocyanate with

4- di net hyl h t 15 LG/ NB: , C23H29N303S: nlz 428 (M1
(2T s R e SRR P e oneherm R ARSI R a0 | ntian- 5-
yl sul f anyl }m&hﬂBde}HniHélﬂﬁ oni ¢ acid Conpound 2.20 (Exanple 28) OCF3 O 0- HO

N NH
Compound 2.17 {Example 25)

OOF,

HO” ¢S O»‘N"'
& O

10

Compound 2.17 (0.018 g; 19% for 3 steps; white solid) was prepared following
Route 2 by replacing 4-triflucromethoxy phenyl isocyanate with 3-bromo-4-
trifluoromethoxyphenyl isocyanate. To 3-bromo-4-trifluoromethoxy aniline (0.214
15 g; 0.836 mmol) in THF (1 mL) is added di-tert-butyl dicarbonate (0.255 g; 1.17
mmol) followed by 4-dimethylaminopyridine {0.102 g; 0.835 mmol). After the
effervesence ceases (30 min.), a solution of 2-(2-ethylaminoindan-5-ylsulfanyl)-2-
methylpropionic acid tert-butyl ester (0.058 g; 0.167 mmol) in THF (1 mL}) is
added and the reaction mixture stirred for 18 h at RT.
20  Using Steps K and L of Route 2, the titled compound was prepared.
LC/MS: Co3Hz4BrFsN2048: m/z 563 (M+1)

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

HOJ?)(S\E j:\/ :?‘NH
)

OCF;



N 20 Compound 2.20 (39 ng; 49% for 2 steps; white solid) was prepared
followng Route 2 by replacing acetyl chloride with 3-cycl opentyl propi onyl
chloride. LC Ms: C29H35F3N204S: niz 565 (M+l) 25

2-[2-(3-(ndan-5-yl -1 -pentyl urei do)indan-5-yl sul fanyl }-2-net hyl propi oni c acid
Compound 2.21 (Exanple 29) -57- / \ 0 0 H-~~NH Conpound 2.21 (9.3 ng; 24%
for 2 steps; white solid) was prepared followng Route 2 and Conpound 2.3
by replacing acetyl chloride with val eggyl chloride and 5

4-trifluoronmet hoxyphenyl isocyanate with indanyl isocyanate. LC/ Ms:
C28H36N203S: mlz481 (M+l) 2-Methyl-2-{2-[3-(4-nmethyl-3-n

i t rophenyl )Gdmpeurtdy2.18 {13 mg] 12% for-BHetyps wHitasplid) wasrm'pban@ddomﬂg 1o Conpound

2.22(Exa e3 [ OANO A\ HO - NH Conpound ng; 12% for 2
steps; whi %8;3 %@PBFé‘Ba“rté'ﬂ“?%ﬂ%‘iﬁ?‘h@“e“ﬂég?%@aé]‘ﬂ%& rrpound 2.3 by
repl aci ng 4tnﬂuor6ﬂnwmymtén9m¢dwenmb ﬂ%@s@uﬂﬂin%fchﬁ) ‘ﬁgfdhmldazole (0.454
4- et hyl - 3 n| t rophenyl_ jsoc anﬁ C VB 00 (M1)
2- Met hyl - 2.8 mmeiR TR (gr{%'li) eated to 50°C,is added 3-tnﬂuoromethoxyamlme
yl met hyls 3 (()$2t2rd, bigAOnRIER! dieywiRBE AYter 15/ . 4Rd 13N is cooled and added
to a solution of 2-(2-ethylaminoindan-5-ylsulfanyl}-2-methylpropionic acid tert-
butyl ester (0.077 g; 0.22 mmol) in THF (1 mL).

LC/MS: CozHzsFaN-045: miz 483 (M+1)

10 2-{2-[3-(4-Dimethylaminophenyl)-1-methylureidojindan-5-yisulfanyl}-2-
methylpropionic acid
Compound 2.19 (Example 27}

\
N—

H0J><s\©:>_:>\\"”“

15 A. Dimethyithiocarbamic acid S-(2-formylamino-indan-5-yl)ester.
Scheme 6. To dimethylthiocarbamic acid-S-[2-aminoindan-5-yi} ester (2.0

g; 8.46 mmol) in CHCI; (10 mL) is added ethyl formate (50 mL) and the reaction
heated at 55 °C for 24 h. The reaction is cooled, the solvent removed under

reduced pressure, and the crude oil purified by flash chromatography (SiQ-)
20 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: Cy3H1gN202: m/z 264 (M+1)

B. 2-Methyl-2-{2-methylaminoindan-5-ylsulfanyl)}-propionic acid tert-butyl ester.

25 Scheme 6. To dimethylthiocarbamic acid S-(2-formylaminoindan-5-
yl)ester (0.772 g; 2.9 mmol) in THF (8 mL}) under Nz is added a solution of 1.0 M
{ithium 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



20 5-yl sul fanyl }-propionic acid Conpound 3.4 (Exanple 31) -58- OCF3 O HOBKS
N i / N8 Conmpound 3.4 (2.9 ng; 4% for 2 steps; white solid) was prepared
following Route 3 by replacing pent-4-enal with 1-naphthal dehyde. s LC Ms:
C32H29F3N204S: m z 595 (Mrl)
2-{2-[3-(4- et hoxyphenyl ) - 1- propyl ur ei do] i ndan- 5-yl sul fanyl ) - 2- met hyl pr opi on
ic acid Conmpound 2.23 (Exanple 32) 10 OCH3 / \ OONH Ho S C &N Conpound
2.23 (21 ng; 64%for 2 steps; white soldd) was prepared following Route 2
and Conpound 2.14 by replacing 4-trifluoromethoxyphenyl isocyanate 15 with
4- met hoxyphenyl isocyanate. LC(Ms: C24H27F3N2O4S: m z 443 (M)
2-{2- [ 3-( 3, (A7 el i il Co, 00010 504 g1 0l0B el 45rtppip any! ) - 2- et hyl pr op
ionic acid 20 Cor‘rltj)ound 02124 g_ExarrpI e 33) . 0

tyrate (0.311 mL; 1.39 mmolf), and NaBH4 (2.0 g; 52.8 mmol). The

reaction mixture is stirred for 18 h, the removed under reduced pressure and the

bromoisob

residue partitioned between EtOAc and H,0. The layers are separated, the -
5 aqueous phase extracted with EtOAc, the organic extracts combined, washed
with brine, dried over NaxS04, filtered and evaporated under reduced pressure.
The crude residue is purified by flash chromatography (SiO;) eluting with a
CH>Clo-MeOQOH gradient to afford 0.186 g (20%) of 2-methyl-2-(2-
methylaminoindan-5-ylsulfanyl)propionic acid tert-butyl ester as an oil.
10 LC/MS: C1gH27NO2S: mfz 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-trifluoromethoxypheny! isocyanate
with 4-dimethylaminopheny! isocyanate.

15 LC/MS: Ca3H2oN303S: m/z 428 (M+1)

2-{2-[1+(3-Cyclopentyipropyl}-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
yisulfanyl}-2-methylpropionic acid
Compound 2.20 (Example 28)

OCF,

RO

20
Compound 2.20 (39 mg; 49% for 2 steps; white solid) was prepared following
Route 2 by replacing acetyi chloride with 3-cyclopentylpropionyl chloride.
LC/MS: CogHasF3N204S: m/fz 565 (M+1)
25

2-[2-(3-Indan-5-yl-1-pentylureido)indan-5-ylsulfanyi}-2-methylpropionic acid
Compound 2.21 (Example 29)



HC6c ~-NH i/ N1 -59- Conpound 2.24 (19 ng; 57%for 2 steps; white solid) was
prepared following Route 2 and Conpound 2.14 by repl acing

4-trifluoromet hoxyphenyl isocyanate wth 3,5-dinethyiphenyi isocyanate.

LG/ MS: C2sH32N203S: mfz 441 (M+l) 5

2-{2-[1-(2- Met hoxyet hyl )-3-(4-trifluoronethyl sul fanyl ph enyl)ureido]i ndan-5-
yl sul fanyl } - 2- net hyl propi oni ¢ aci d Conpound 2.25 (Exanple 34) SCF3 HOS NH
| N 10 Conpound 2.25 (7.0 ng; 16%fors,2 steps; oil) was prepared follow ng
Route 2 and Conpound 2.2 by repl aci ng acetyl chl oride with nethoxyacetyl
chloride. LC Ms: C24H27F3N20482 mz 529 (M+l) 15

2- Met hyl - 2-{2-[1- propyl - t rifl uoromethyl phenyl)ureido]indan-5-yl sul fanyl
}- propionic acid Conpou 26 (Exanple 35) OF3 / \ O HO-NH | N 20
or

Compound 2. 2 ( 0 ny; %_ 2 steps; white solid) was prepared follow ng
Route 2 andl* 14 by repl aci ng 4-trifluoronmet hoxyphenyl isocyanate

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
5 4-trifluoromethoxyphenyl isocyanate with indanyl isocyanate,
LC/MS: CagH3eN202S8: m/z 481 (M+1)

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

NO,

HO&S\QD_:?—NH

Compound 2.22 (5.0 mg; 12% for 2 steps; white solid) was prepared following
Route 2 and compound 2.3 by replacing 4-trifluoromethoxyphenyl isocyanate
15 with 4-methyl-3-nitrophenyl isocyanate.
LC/MS: Cz5Ha3zN305S: mfz 500 (M+1)

2-Methyl-2-{2-[1-naphthalen-1ylmethyl-3-(4-triffucromethoxyphenyl)-ureido}indan-
20  5-yisulfanyl}-propionic acid
Compound 3.4 (Example 31)



with 4-trifluoronethyl phenyl isocyanate. LC MS: C24H27F3N203S2: nmfz 481
(M+1) -60-

2-Methyl -2-{2-[1-(4,4,4-trifluorobutyl)-3-(4-trifluoromethoxyphenyl)ureido]i
ndan- 5- yl sul fanyl } propi oni ¢ acid Conmpound 2.27 (Exanple 36) CCF3 / \ OO
ryps I r-NH NMN1) F3C 5 Conpound 2.27 (10 ng; 26%for 2 steps; oil) was
prepared followi ng Route 2 and Conpound 2.0 by replacing acetyl chloride
with trifluoronethylbutyryl chloride,gd.C/MS: C25H26FeN2O4S: m z 564 (Mtl)
10 2-{2-[1-(3-Cycl opentyl propyl ) -3-phenylureido]i nd an-5-yl sul fanyl}-2-
met hyl propi oni ¢ acid Conpound 2.28 (Exanple 37) 0 HOSyN }NH 1 / 15
Compound 2.28 (38 ng; 56% f @Fs2 steps; oil) was prepared foll ow ng Route 2
and Conpound 2.0 by repl a@?g acetyl chloride with cycl opentyl propionyl

chl ori de and° tr| flu hoxyphenyl isocyanate with phenyl isocyanate.

e

Compound 3.4 (2.9 mg; 4% for 2 steps; white solid) was prepared following
Route 3 by replacing pent-4-enal with 1-naphthaldehyde.
5 LC/MS: CapHagF3N2048: m/z 595 (M+1)

2-{2-[3-(4-Methoxyphenvi)-1-propylureido]indan-5-ylsulfanyl}-2-methylpropionic
acid
Compound 2.23 (Example 32)

10
OCH,

Compound 2.23 (21 mg; 64% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.14 by replacing 4-triflucromethoxyphenyl isocyanate
15 with 4-methoxyphenyl isocyanate.
LC/MS: CosH27FaN204S: m/z 443 (M+1)

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



20 LC/ Ms: C28H36N203S: ni z481 (Mrl)

6-[ 1-[5-(1- Carboxy-1-net hyl et hyl sul fanyl )i ndan-2-yl]-3-(4-isopropyl phenyl) -
ur ei do] hexanoi ¢ acid nmethyl ester Conpound 2.29 (Exanple 38) -61- HO 0 O--NH
H3C02C Conpound 2.29 (12 ng; 38%for 2 steps; white solid) was prepared
followng Route 2 and Conpound 2.4 by replacing acetyl chloride with

5-chl orocarbonyl - 5 pentanoic acid nethyl ester. LC MS: C30H40N205S: mz 541
(M+1) -59-

2- Met hyl - 2-[ 2- (3- napht hal en-2-yl -1 - penstgyl ur ei do) i ndan-5-yl sul fanyl ] propi onic
acid Conpound 2.30 (Exanple 39) 10 0 0 HOS NH N Compound 2.30 (15 ng; 39%
for 2 stepsc.:ombcmr@ &R4 ('da)mgzpsmmmast@pb fmﬂiltb@éﬂlcﬂgﬂaﬁﬂéb@rea falsvitgppound 2. 3

by repl aci nlg tr| fI uor ot hi orret hen j socyanate 1s with 2-naphthyl
i socyanat e. Qute "(Mﬂgyromethoxyphenyl isocyanate

2-{2-[1- Q/%ﬂh@g;@,,ﬁgmp heﬁvtﬁ%t%ﬂafté uor onmet hoxyphenyl ) ur ei do] i ndan- 5-yl sul f an
yl]- 2-methyl propioni ¢ acid nI) ound 2. 31 (Exanple 40) -62- OCF3 O O GdN
HOSE- - (>!' NH LC/MS: 025H32N2033 miz 441 (M+1)
5
2-{2-[1-(2-Methoxyethyl}-3-(4-trifluoromethylsuifanylphenyljureido]indan-5-
yisulfanyl}-2-methylpropionic acid

Compound 2.25 (Example 34)
SCFa

O
HO&S\EE :;‘NH
/O
10
Compound 2.25 (7.0 mg; 16% for 2 steps; oil) was prepared following Route 2

and Compound 2.2 by replacing acefyl chloride with methoxyacetyl chloride.
LC/MS: CosHarFaN204S: m/z 529 (M+1)

15 2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethylphenyl)ureido]indan-5-ylsulfanyl}-
propionic acid
Compound 2.26 (Example 35)

Ho&sm%—mu

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

LC/MS: Ca4Ha7F3N203S2: miz 481 (M+1)



| / V Conpound 2.31 (15 ng; 25%for 2 steps; white solid) was prepared
followng Route 2 and Conpound 2.0 by replacing acetyl chloride with

cycl ohexyl acetyl s chloride. LC/Ms: C28H33F3N204S: m z 551 (M+l)
2-{2-[1-1sobutyl-3-(4-trifluoromethoxyphenyi)ureido]indan-5-yl sul fanyl}-2-
met hyl propi onic acid i o Conpound 3.5 (Exanple 41) OCF3 OMHo --()N | [/ \
is Conmpound 3.5 (10 ng; 12%for 2 steps; oil) was prepared follow ng Route 3
and Conpound 3.0 by replacing pent-5-gnal wth 2-nethyl propi onal dehyde.

LC Ms: C25H29F3N204S: mliz 511 (M+l) 2-{2-[3-(3,4-Di chlorophenyl)-1-heptyl

ur ei do] i ndan-5-yl sul f anyl } - 2- net hyl propi onic 20 acid Conpound 2.32 (Exanple

42) 0 d CZIOIeihyl-ti]f{a‘éil[il-(A),4,4Pthﬂd}irolﬁﬁgl)-@MMB%n?etﬁ%cy%ﬁgﬁygméidéi%%hﬁ% 2 steps;

oil) was prepared follow ng Route and Conpou y repl aci ng acetyl
chl ori de wiisv!faeyiipseRignic @diflori de and 4- tri fl uor omet hoxyphenyl isocyanate

with 3, 4- di@&%ﬁg&g@@yl @ﬁg&y@g@t e. L Ms: C27H34CI 2. N20aS: nmfz 538 (Mrl) 5

OGF;

syt
S

Compound 2.27 (10 mg; 26% for 2 steps; oil) was prepared following Route 2
and Compound 2.0 by replacing acety! chloride with trifluoromethyibutyryl
chloride.
' LC/MS: CasHzeFgN204S: m/z 564 (M+1)

10
2-{2-[1-(3-Cyclopentylpropy!)-3-phenylureidojindan-5-ylsuifanyl}-2-
methylpropionic acid
Compound 2.28 (Example 37)

&m&Q

15

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

20 LC/MS: CagHisN203S: m/z 481 (M+1)

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



2-{2-[1-(2- D net hyl am noet hyl )-3-(4-trifluoronethylsu

| f anyl phenyl ) ur ei do] i ndan-5- yl sul fanyl }-2-nmet hyl propi oni ¢ acid Conpound
2.33 (Exanple 43) 5CF3 O HOH 10 Conmpound 2.33 (1.9 ng; 4% for 2 steps;
oil) was prepared following Route 2 and Conpound 2.2 by replacing acetyl
chloride with dinmethylam no acetyl chloride and 4-trifl uoronethoxyphenyl
i socyanate with 4-trifluoronethylthiophenyl 15 isocyanate. LC M
C25H30F3N303S2: nfz 542 (M1)

2-{2-[3-(3-Chl orophenyl ) - 1- hept yl ur ei do] i ndan- 5-yl sul fanyl } - 2- met hyl pr opi oni
c acid Conpound 2.34 (Exanple 44) c¢i 0 O HO YNH 20 Conmpound 2.34 (7.4
ng; 14% for 2 steps; white solid) was prepared followng Route 2 and
Conmpound 2.32 and 4-trifl onet hoxyphenyl isocyanate with 3- chl or ophenyl

i socyanat e. 4- LC VB 5CI N203S: m z 542 (Mtl)
1-{2-[1- Hep 3 4 tr| or omet hoxyphenyl ) ur ei do] i ndan- 5-yl sul fanyl } -
cycl obut an |d 5 Conpound 2. 35 (Exanple 45) OCF3 O 0.

HaCO,C

Compound 2.29 (12 mg; 38% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.4 by replacing acetyl chioride with 5-chlorocarbonyl-
5 pentanoic acid methyl ester.
- LC/MS: C3oHaoN205S: mfz 541 (M+1)

2-Methyl-2-[2-(3-naphthalen-2-yl-1-pentylureido)indan-5-ylsulfanyl]propionic acid
Compound 2.30 {(Example 39)
10

Hoj><s\©:>_0>—

Compound 2.30 (15 mg; 39% for 2 steps; white sclid) was prepared following
Route 2 and Compound 2.3 by replacing 4-triflucrothiomethoxyphenyl isocyanate
15 with 2-naphthyl isocyanate.
L C/IMS: CagH34N2038: m/z 491 (M+1)

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



HO S ~_NH N Conpound 2.35 (1.0 ng; 1.3%for 2 steps; white solid) was
prepared following Route 2 and Corrpound 2.32 by replacing tort-butyl

2- bronoi sobutyrate with is ethyl 1-bronocycl obutanecarboxylate. LC MS:
C29H35F3N204S: m z 565 (Mrl)

2- Met hyl -2-{7-[ 1-propyl -3-(4-trifluoronethoxyphenyl)ureido)-5,6, 7, 8-

t et rahydr onapht hal en- 2-yl sul fanyl } propi oni ¢ acid 15 Conpound 1.4 (Exanple
46) \\ // ~ 11 ~ OCF3 HOJ'Si/ NQa-Ni/ 0J H Conpound 1.4 (53 ng; 25%
for 2 steps; oil) was prepared followi ng Route | and 20 Conpound 1.0 by
repl aci ng acetyl chloride with propionyl chloride. LCOM: C25H29F3N204S: nl z
511 (Mrl) The foll owi ng t wTdnpounds can be prepared fol |l owi ng Schenes 10
and 4, St eps, I, J and K* Route 1, substituting reagents and adjusting
reacti on 25 cf ngl tions quﬂ eeded: -65-

2-{6-[1-Eth uor omet hoxyphenyl ) urei do] - 3- net hoxy-5, 6, 7, 8-
tetrahydronapht ha g -y sul fanyl }-2-net hyl propi onic acid. Conpound 1.5
(Exanmple 47) 5 0 HO | OCF3 ~O/ J AN/ H Conpound 1.5 (9.6 ng; oil)
can be prepared foll owng Route 1, steps 1, J, and K

Compound 2.31 {15 mg; 25% for 2 steps; white solid) was prepared following
Route 2 and Compound 2.0 by replacing acetyl chioride with cyclohexylacetyl
5  chloride.
LC/MS: CagH3sFaN204S: m/z 551 (M+1)

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

OCF4

Ho&s\@:%—.:g

15 Compound 3.5 (10 mg; 12% for 2 steps; oil) was prepared foliowing Route 3 and
Compound 3.0 by replacing pent-5-enal with 2-methylpropionaldehyde.
LC/MS: CosHogF3Na(4S: m/z 511 (M+1)

2-{2-[3~(3,4-Dichiorophenyi}-1-heptylureidolindan-5-yisuifanyl}-2-methyipropionic
20 acd
Compound 2.32 (Example 42)

Az

0
o



and Schenmes 4 and 10. 10 'H NWMR (300 MHz, CD3QOD): 8 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) LO MS: C25H29F3N205S: mfz 527 (M+l) is Route 4 0 HOO/ | \ OCF3 N N/
H

2-{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl)ureido]-5, 6,7, 8-tetrahydronapht hal
en-2- yloxy}-2-methyl propi onic acid. Ggnpound 4.0 (Exanple 48) 20 A

N- ( 6- Met hoxv- 1. 2. 3, 4-t etrahydronapht hal en-2-yl )acetam de. Schene 7. To a
stirred suspension of 6-nethoxy-1,2,3,4- tetrahydronaphthal en-2-yl am ne
(2.54 g; 1l4C&mpoarid)2.82 (6CHAMD; zz%ztar mste))sj oil) addqilepdvbEfolioRing Rdyteand t he

t t d to.0 C. h - 17.1 |
S ndded aratr SRy fepieitg ag%t@tq%ﬁidpivub%reis«%mﬁ/ﬂﬁméﬁq% R ana
stirred fortnﬂ&r&neﬂwgﬂlb@yaﬁhﬁéﬁtﬂﬂﬁ YRifchitrbpHepdll Mbéyangtd2Cl 2, washed with

H2O, dried over Naz2S filtered and the sol vent fenoved under reduced
pressure to proHMSECHudNaSSM/ZR38 M+lati on by flash chromat ogr aphy
(Si 02) fl uting with hexanes Et OAc affords 1.57 g (50% of

N (6-methoxy-1, 2, 3,4 30 tetrahydronapht hal en-2-yl)acetam de as a white
solid. -66-2<{2F1NB-Dicetyiamiceethy)-3-(220f  oreragthPsulfanylphenyl)ureidolindan-5-

N- ( 6- Hydr oxy- 4- 0, ht hal en- 2-vl ) acetam de. Schene 7. To a
suspensi on%?dfﬁﬁylgﬁrr%%tﬁﬂé@méq%% 5 tetrahydronapht hal en-2-yl ) acet am de
(1.57 g; 7.Qompmind 2.83 CtRehdi€ 8) nl) ,

SCF;

, O
”&Sm:} H

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

15 isocyanate. LC/MS: CasHagFaN303S2: m/z 542 (M+1)

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

cl

Ho)%mzy—h’”

20

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



cooled to -60 C, is added a solution of boron tribromde-CHC Z (36 niL),
dropwi se to maintain the reaction tenperature between -50 to -60 C. The

gel ati nous suspension is allowed to warmto RT and stir for 30 min. The
reaction is cooled to 0 C, quenched with satd NaHCO3 and stirred for 30 mn
at RT. The io mxture is extracted with CH2CI2 (2X), the extracts conbined,
dried over Na2SO4, filtered and evaporated under reduced pressure to

provi de a crude solid, which was purjetAi_ed by flash chromat ography (Si 02)
eluting with a CH2Cl 2-MeCH gradient to afford 1.13 g (76% of

N ( 6- hydroxy-1, 2, 3, 4-tetrahydronapht hal en-2- yi)acetam de as a bei ge solid.

s LGNS CL2HLSMHRS: Ol Hs 290,60 bz Saa fk 61 Acet Y

am no-5. 6, 7, 8-t et rahvdr onapht hal en- 2-yl'oxy) - 2- met hyl propionic acid
tert-butyl ester. Schenme 7. To a suspension of N (6-hydroxy-1,2,3,4 20

t et r ahydr ongphiyt Az m 1 c G __ygzﬁ i DMF (6 L) is
added @20@@@@@ %(4324’%'1@%5& an%&?i%ﬁﬁ%{‘g’?'"éa%? m)lfé"I tyrate (2.1 nmi;
9.4 mmol) cyldbulapecarboxyliomacidi xt ure was stirred at 100 C for 18 h. The
reaction cool o] i Lited with Et OAc, washed with H2O bri ne,
dried O\Pe%%?ﬁ'fj%#l (%E&Peg d the sol vent renpved under reduced pressure
to provide a crude oil, 25 sch was purified by flash chromat ography (Sb 2)
eluting with a hexanes- Et gradient to afford 0.51 g (69% of

2-(6-acetyl a no- 5, 6, 7,0§: rahydr onapht hal en- 2-yl oxy) - 2- net hyl propi oni c
acid tert- & In oil. 1H NMR (300 MHz, CDCI3): 8 6.89-6.92 (d, 1
H), 6.58-6.65%¥m , ».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, 9H) LC/ Ms: C20H29NO4: m z292
(Mt1l) -67- The follow ng conpound was conpleted foll ow ng Schenes 3 and 4
and Steps I,

Compound 2.35 (1.0 mg; 1.3% for 2 steps; white solid} was prepared following'

Route 2 and Compound 2.32 by replacing tert-butyl 2-bromoiscbutyrate with

10 ethyl 1-bromocyclobutanecarboxylate.

LC/MS:; CogHasFaNo04S: miz 565 (M+1)

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

OCF,
%QOPkO

Compound 1.4 (53 mg; 25% for 2 steps; oil) was prepared following Route 1 and
20 Compound 1.0 by replacing acetyl chloride with propionyl chloride.
LC/MS: CasHagF3N204S: miz 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

25  conditions as needed:



J and K of Route 1, substituting reagents and adjusting reaction conditions
as needed: 5 Conpound 4.0 (0.0168 g; 23%for 2 steps; oil) was prepared
following Route 1 and Conmpound 1.0. LC/ Ms: C24H27F3N205: mz 481( M+l)
2-{6-13-(4-tert-Butyl phenyl)1l-ethylureido]-3-methoxy-5,6,7,8- io0

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl propi oni ¢ acid. Conpound 1.6
(Exanple 49) 0 Ho)~ I O Conmpound 1.6 (10 ng; oil) can be prepared by

repl acing 4- trifluoronethoxyphenyl iﬁﬁﬁyanate with 4-tert-butyl phenyl

I socyanate and using 15 Route 1, steps I, J, and K and Schenes 4 and 10.
LG MS: C28H38N204S: mz 499 (M+l) 2-{6-[1-Ethyl-3-(4-trifl

uor onet hoxyphenyl )ureido]-3-fluoro-5, 6,7, 8-

tetrahydro /e bR e ) RORLBRG. y . 20 Compound 1.7
(Exanpl e 50’?@@% I:t:"lb&EmgﬁélﬁloOCF3 @E%I@El&'%d gﬁﬁ%m%@sﬁ%gng; 30% after?2
st eps; whi tletralidrenapbthalerd-yisulipaietmetiisopionic aRgut e 1, steps |, J, and K

and Schenes ' 0O MHz, CDCI3): S 7.46-7.51 (m 2H),
7.25-7.2 (%&nwdgslﬁ%‘%ﬁ (d, 2H), 6.292-6. 95 (d, 1H),( 4. 4|?_>D(m 1H),
3.42-3. (mg2H), 2.90-3.11 (m 4H), 2.02-2.07 (m 2H), 1.45 (s, 6H),

1.25-1.31 ( k1) VB: F3N205S: mlz 515 (M+l) -68-
2-(6-[1-Et hNJb’@%oxyphenyl )ureido]-3-chloro-5, 6,7, 8-
) H

Compound 1.5 (9.8 mg; oil} can be prepared following Route 1, steps |, J, and K
and Schemes 4 and 10.

10 *H NMR (300 MHz, CD30D): § 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: CasHagF3N205S: miz 527 (M+1)

15 Route 4

O
HOJ><O o OGF,
O LT
J H
2-{6-[1-Ethyl-3-(4-friftuoromethoxyphenyl)ureido]-5,6,7,8-tetrahydronaphthalen-2-
yloxy}-2-methylpropionic acid. Compound 4.0 (Example 48)

20

A. N-(6-Methoxy-1.2,3 4-tetrahydronaphthalen-2-vl)acetamide.
Scheme 7. To a stirred suspension of 6-methoxy-1,2,3,4-

tetrahydronaphthalen-2-ylamine (2.54 g; 14.3 mmol) in CH2Cl> (20 mL) is added
DIEA (3.4 mL) and the reaction mixture was cooled to 0 °C. Acetyl chloride (1.22
25 mL; 17.1 mmol) is added dropwise at 0 °C and the reaction is allowed to warm to

RT and stirred for 18 h. The reaction mixture was diluted with CH,Cl,, washed
with H20, dried over Na:SQO;, filtered and the solvent removed under reduced
pressure to provide a crude solid. Purification by flash chromatography (8i02)
eluting with hexanes-EtOAc affords 1.57 g (50%) of N-(6-methoxy-1,2,3,4-

30 tetrahydronaphthalen-2-yl)acetamide as a white solid.



t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl propi onic acid Conpound 1.8
(Exanple 51) 0 HOS |1 " I OCF3 C NxN 5 J H Conmpound 1.8 (15 ng; 22% after
2 steps; white solid) can be prepared following Route 1, steps I, J, and K
and Schenes 4 and 10. LC/ Ms: C25H29F3N205S: mfz 532 (M+l) 10
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-brono-5,6,7, 8-

t et rahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni ¢ acid Corrpound 1.9
(Exanmple 52) 0 ~x S| / al OCF, O Ni H Conpound 1.9 (55 ng; 43%for
2 steps; white solid) can be prepared following 1s Route 1, steps I, J, and
K and Schenes 4 and 10. 'H NWMR (300 MHz, CDCI3): 6 7.45-7.48 (m 3H), 7.36
(s, 1H), 7.15- 7|_@§Ms(g43 lﬂg@zﬁln;gkzé(mgé)(m 1H), 3.40-3.47 (m 2H), 2.90-3.07
(m 4H), 2.01-2.03 (m 1.24-1.29 (t, 3H LC Vs
025H29F3N2$S mz 576 (Ml 2-{6- [1 Et hyI 3-(4-trifluoronethoxyphenyl

) ur ei do] - H -¥.2 tetrah dronaphthalen-2-yllacetamide.

t et r ahydr onapht [ssheme. yTasaksaspepsiondf Mefbhveibowpl @3.4- aci d  Conpound 1. 10
(Exampl e 53y Ohydihaphif -2 yl)acetamide (1.57 g; 7.2 mmol) in CHaCly (70 mL),

cooled to -60 °C, is added a solution of boron tribromide-CHxCl» (36 mL),
dropwise to maintain the reaction temperature between -50 to -60 °C. The

gelatinous suspension is allowed to warm to RT and stir for 30 min. The reaction
is cooled to 0 °C, quenched with satd NaHCOj3 and stirred for 30 min at RT. The
10 mixture is extracted with CHClz (2X), the extracts combined, dried over Na;SOs,
filtered and evaporated under reduced pressure to provide a crude solid, which
was purified by flash chromatography (SiO.) eluting with a CH,Cl;-MeOH
gradient to afford 1.13 g (76%) of N-(6-hydroxy-1,2,3,4-tetrahydronaphthalen-2-
yi)acetamide as a beige solid.
15 LC/MS: C12H1sNO2: m/z 206 (M+1)
C. 2-{6-Acetylamino-5.6,7.8-tetrahydronaphthalen-2-yloxy)-2-methvlpropionic

acid 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 Cs;CO3 (1.7 g; 5.2 mmol) and tert-butyl 2-bromoisobutyrate (2.1 mL; 9.4
mmol) and the reaction mixture was stirred at 100 °C for 18 h, The reaction was
cooled to RT, diluted with EtOAc, washed with H20, brine, dried over Na»S0,,
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-5,8,7,8-tetrahydronaphthalen-
2-yloxy)-2-methylpropionic acid tert-butyl ester as an oil.

'H NMR (300 MHz, CDCl3): 6 6.89-6.92 (d, 1H), 6.58-6.65 (m, 2H), 5.85-
5.88 (m, 1H), 4.24-4.30 (m, 1H), 2.998-3.06 (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,
9H)

LC/MS: CaoH2oNO4: miz 292 (M+1)



I, JXNc H -69- Conpound 1.10 (73 ng; 26%for 2 steps; white solid) can be
prepared followwng Route 1, steps |, J, and K and Schenes 4 and 10. 'H NWR
(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: m z 511 (M+l)

2-{6-[1-Ethyl -3-(4-trifluoronet hoxyphe%yl Jureido]-3-trifluoromnethoxy-5,6, 7,
8- tetrahydronapht hal en-2-yi sul fanyl }-2-net hyl propi onic acid i o Conpound
1.11 (Exanple 54) O Ho s Ipl I OCF3 FyCO )GaN J H Conpound 1.11 (118 ny;

58%for 2 | steps I,
and K aniTedgjoity bfmBauid ol BnpRicR AERTT SRR 3R 4B Seds | 51 °E 51y
7. 37 (s 1 JHind R ol Roiite13 substitting réagentstandiadjustingHipact®n4®nditiags em 2H) ,
2.97-3.21 (m_,4H), 2.03-2.05 (m 2H), 1.42 (s, 6H), 1.25-1.30 (t, 3H)
LC/I\/IS 256D 5S: iz 580 (ML)
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-phenyl-5,6,7,8- 20
tetrahydy Or@@hwﬁ:ldeﬂeaem 689 28%d for 2 m&ﬂlpmwme@e@fdzmsr@mﬂd 1.12

(Exampl e 55) HO S | OI OCF3 11
and Compound 1.0

LC/MS: CoqHa7F3N20s: miz 481(M+1)

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

H°”><m (O

Compound 1.6 (10 mg; oil) can be prepared by replacing 4-
trifluoromethoxyphenyl isocyanate with 4-tert-butylphenyl isocyanate and using
15 Route 1, steps |, J, and K and Schemes 4 and 10.
LC/MS: CagH3aN204S: m/z 499 (M+1)

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

o}

s OCFs

it ee8 Vs
P

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, CDCl3): 8 7.46-7.51 (m, 2H), 7.25-7.28 (d, 1H), 7.17-

25 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: CagHagF3N20sS: miz 515 (M+1)



| "1 Conpound 1.12 (118 ny; 58% for 2 steps; white solid) can be prepared
followng Route 1, steps I, J, and K and Schenes 4 and 10. -70- H NWR (300
MHz, CDCl3): 5 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 Ms: C25H29F3N205S: m z 573 ( Mtl)
5 2-(6-[1-Ethyl -3-(4-hydroxyphenyl)ureido]-5, 6,7,8-tetrahydronaphthal en-2-
yl sul fanyl ) -2-met hyl propi oni ¢ aci d (Eg(tjaar'[ple 56) 0 J:)-" HOS, NO x H
2-{6-[ 4- Ami nophenyl ) - 1- et hyl ur ei do] - 5,

6, 7, 8-t etrahydr onapht hal en- 2-yl sul fanyl )-2- i o nethyl propionic acid (Exanple

57) 0 HO —_ep.m1. (A idol-3- -

2- % 3- Chl or ;2- g Pe%ﬁyll ﬁ[()‘i %@P%“?‘fg@‘?g@%@ﬁ %riﬂorkg)czhéc?rg ,57§’7'€§:t et rahyd

r o- napht ha|tet:alwdr9mamth@my¥ylsg aniid-mephvvinsoriomic agidi d tert-butyl ester.
Conmpound 5. B, C EXHI! 8 (BRmpid 51)

° :
S OCF,
HO 0
gSsoRue
J n
Compound 1.8 (15 mg; 22% after 2 steps; white solid) can be prepared following

Route 1, steps |, J, and K and Schemes 4 and 10.
LC/MS: CasHagF3N205S: miz 532 (M+1)

10 2-{6-[1-Ethyl-3-{4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
Compound 1.9 (Example 52)

o]
H0)><E: mbq j)\ n /@rOCFa

Compound 1.9 (55 mg; 43% for 2 stéps; white solid) can be prepared following
15 Route 1, steps |, J, and K and Schemes 4 and 10.
'H NMR (300 MHz, CDCla): § 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 (1, 3H)
LCIMS: CasHagFaN2058: miz 576 (M+1)
20
2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureido]-3-methyi-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid
Compound 1.10 (Example 53)

JXJL@



HOS O xo 20 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-

yl sul fanyi)-2-methyl -propionic acid tert-butyl ester and borane conpl ex (80
ng; 201 pnol), dissolved in CH2CI2 (2 nmL), at 0OC is added p-tolyl
chloroformate (35L; 241 pnol). The reaction was slowy warned to RT and
allowed to stir at 25 RT for 6 days. The solvent was renoved under reduced
pressure and the crude residue was pugdfied by flash chromatography (Si02)
eluting with a hexanes -71- EtOAc gradient to afford 30 nmg (29% of

2-[ 3-chl oro-6- (et hyl -p-tol yl oxycar bonyl -

am no) -5, 6, | 328 hashit f iRyl ¢ aci d
ert bt yi e o e T b oL e s e R S ™

6H), 4.28 (Rputer)) stepsdo), @pg KsarptfchemesA andt0.(m 4H), 2.33 (s, 3sz,
1.89-2.06 2H), , 1 3 5.0 (23
ng; 59% ngl prgbaw@ﬁ 8#%’ gg?%%gg){ﬁsa‘%%ééf(z?ﬁs@ ?gggfm CD3ED):
g g.296- 7. 34(0( aH),at)2 (s4187, 4(.4m1-419tﬂ)1, 13%,@4(1-3147 émzasz.sasﬁJg(ﬁ/ué mg:(z THng? oS
15 265 tndpods T PRt A8 A C Bheh ekt b ' '

) - ethyl - am no] - L.(IMG: S-{+BLF ADDEB.MESB11 (M+1)
napht hal en- 2-yl sul fanyl } - 2- met hyl - propi oni ¢ aci d. Conmpound 5.1 (Exanple 59)
OHoci cl I aN OI Conpound 5.1 (34 ng; 35%for 2 steps; white solid)

was prepar ed_sé o Eau.a94. | i ’ i L hl or of or mat e
for p-tolyl g-é%F}ioFg&o?qnﬁag@agtﬁné%?@ghﬁ%%u%%ﬂ% eﬂg@%ﬂ{éﬂ%@%;@
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid

10  Compound 1.11 (Example 54)

O
F3CO )NJL H

Compound 1.11 (118 mg; 58% for 2 steps; white solid) can be prepared following
Route 1, steps |, J, and K and Schemes 4 and 10.
TH NMR (300 MHz, CDCl): & 7.45-7.48 (d, 2H), 7.37 (s, 1H), 7.12-7.18
15 (m, 3H), 4.44 (m, 1H), 3.43-3.48 (m, 2H), 2.97-3.21 {m, 4H), 2.03-2.05 (m, 2H),
1.42 (s, 6H), 1.25-1.30 (1, 3H)
LC/MS: CasHagF3N2058: m/z 580 (M+1)

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

HOJO><S O‘ o} OCFJ
NJLN
o

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



20 1H NWR (300 MHz, CD3OD): 6 7.11-7.39 (m 6H), 4.30 (m 11-1), 3.47 (m
2H), 2.91-3.15 (m 4H), 2.06 (m 2H), 1.45 (m 6H), 1.28 (m 3H) LC Ms:
C23H2sC 2NOAS: m z 482 (Mtl) 25
2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl)-am no]-5, 6, 7, 8-tetrahydro-
napht hal en- 2-yl sul fanyl }-2-net hyl - propi oni ¢ acid. Conpound 5.2 (Exanple 60)
OF HOSOti OFI , N\xO 1 / F -72- Conpound 5.2 can be prepared prepared
following Route 5, substituting carbogjc acid 1-chloro-ethyl ester
4-trifluoromet hoxy phenyl ester for p-tolyl <chlroroformate and Step M of
Route 2. s Alternatively, conpound 5.2 can be prepared using the follow ng

procedure: A mmnl(@ommﬁ tOoM) CE’IMSI?hMiﬁdeEH Wzta}wl:aef(hueHTrVeIsloxyphenvl
ester. Schenme 1. A solution of 1-chl oroet4€§/ orof ormat e ;o 7.20

mol) in dﬁi@:@ 207 .49 (s 15, 468 (g tilh 3aH4e3.49 (i 2l 2S8e3. ﬂ@Wp‘Héhol (1.09 g;
) I dth I I
6.0 mol) %@Afzfrbtéeqﬂ |2q)hy§§q13;%v%[)e1 ﬁQ({Ig% and the resulting SO ution was

war ned to sti'rred t e reagtlon was quenched with saturated
NaHC®B, and extCAdBeBsh4MNEDSSAM/eS78i(Me4) . The combi ned organic extracts
were washed wth water, brine, dried over Na2SO4, and the sol vent was
renoved ‘under reduced pressure. The crude residue was purified by flash

chr onmat ogr ap{e¢[t15thel 3H4- hgdmkﬁdheh’ﬁ)lﬂaaeﬁ 6Yx8-{etl@ahiidrohaphthalghde 1. 54 g (90%
of carbonic a d 1- ¢ ro-eth -trJ fluoronmet hoxy- phenyl ester as a
col orl ess o\fl F&KII\WQWBWP ‘ﬁ%@ %Eé). 26 (m 4 H), 6.49 (g, 1H, 1.91
(d, 3H) hvl - ( 6- met hoxy- 1 2 3, 4- tetrahydro- napht hal en- 2-vl)-carbam c
acid 4 20 t#

haxy ester Schene 1. To a m xture of
6mathoxy2tetrm\( 539 mol ), 2

2-{6-[4-Ammopheny|)-1 -ethylureido]-5,6,7 8-tetrahydronaphthalen-2-ylsuifanyl}-2-
10 methylpropionic acid (Example 57)

Q
L O™
) H

Route 5
15
2-[3-Chloro-6-(ethyl-p-tolyloxycarbonyl-amino)-5,6,7,8-tetrahydro-naphthalen-2-
ylsulfanyl}-2-methyl-propionic acid tert-butyl ester.
Compound 5.0 (Example 58)

"°&m 8o

20
To a mixture of 2-(3-chloro-6-ethylamino-5,6,7,8-tetrahydro-naphthalen-2-
yisulfanyi}-2-methyi-propionic acid tert-butyl ester and borane complex (80 mg;
201 pmol), dissolved in CH,Ci» (2 mL), at 0°C is added p-tolyl chloroformate
(35pL; 241 umol). The reaction was slowly warmed to RT and allowed to stir af
25 RT for 6 days. The solvent was removed under reduced pressure and the crude

residue was purified by flash chromatography (8i0;) eluting with a hexanes-



M of ethylamne in THE (5.4 nL; 10.78 mml) and acetic acid (648 ng; 10.78
nmmol) in CH2C 2 (5 mM-) was added sodiumtriacet oxyborohydride (2.29 g;
10.78 mmol). The reaction mxture was stirred at RT for 3 h, then 1 N
solution of NaOH 25 was added, and extracted with ether (3 tinmes). The
conbi ned organic extracts were dried over Na2SO4, and the sol vent was
renoved under reduced pressure to give a light-yellowoil. This oil was
added to a solution of carbonic acid 1y1chl oro-ethyl ester

4-trifluoromet hoxy-phenyl ester (1.238; 4.31 mmol) in toluene(8 nL), and
the reaction mxture was stirred for 1 h at RT followed by 1 h at 90 C. 30
The react i oBtQOfasgratieoite aifon 3bolg (28%RGT 2-{B-thibmeb-fathi-rEoR@xgosrboaghed with 1

N of aqueous. at ur.at ed HCO3. . The ar.gani.c. extract ried over

N5 nadsoRmRs e R R s A el Btbeitit el B oo

chr omat ogr tertabe dlesicilue with a gradi ent of hexane-CH2Cl 2 gave 1.05 g

(4899 of ethyl-(,6-nmethoxy-1. 2, 3, 4-tetrahydro- nzﬂo)ht hal en-2-yl)-carbam c acid

A- trifluoromet NEXNMBHEOR MHzs CEICI 6 64722 diH) e 28 (Mt W34 00, Mz,

CDCl 3) : 7 : 2ol : _ 4465, 1 :
253 (m 1 By 27701 [ Alyagty s fegiilo b 4. b1 m R 1R 2]
1.31 (m 3H.3L@hMBH) C21H23F3NO4: m z410 (M+1) io C.

Et hyl - (6- hydroxy- 1, 2, 3, 4-t et r ahvdr o- napht hal en-2-vl)-carbam c acid 4-

trifluoronmegrhoxy- B & est ef., Schene 1. sol utj, on of

i (6 mecniRr B0 B el %ﬁwﬁg -M;Qfﬁ%% d

éel-t?/i fl(uoggmet h%uﬁ%ﬁéﬁ?ﬁ éﬁgg‘gggg 1 :3 m, & By (np1Hy i CIus CH2Cl 2

8 nl - | 7, . | (i i i de- CH2Cl 2
(6. 57wt o (B O o o RO, 2o T M i on- t e
reaction nixt ur dGMS: GeaastdOu8: Wéﬁf‘?él?c@"ﬁf, quenched with MOH (10 m-) and

stirred for an additional 2 h. The solvents were evaporated, and the
residue was purified by flash chromatography with hexane-Et QAc (2.5:1)

2-{3-Chloro-6-[{4-chloro-phenoxycarbonyl}-ethyl-amino]-5,6,7,8-tetrahydro-
15 naphthalen-2-ylsulfanyl}-2-methyl-propionic acid. Compound 5.1 (Example 59)

“%mwr "'

Compound 5.1 (34 mg; 35% for 2 steps; white solid) was prepared following
Route 5, substituting 4—chlofophenyl chloroformate for p-tolyl chloroformate and
Step M of Route 2.
20 'H NMR (300 MHz, CD3;0D): 6 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: Cz3HzsCloNO4S: miz 482 (M+1)

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

ool BoN
P ,



to give 649.4 nmg (75% of

et hyl - (6- hydroxy-1, 2, 3, 4-t etrahydr o- napht hal en-2-yl) 20 carbam c acid
4-trifluoromet hoxy-phenyl ester as a white solid. '"H NVR (300 MHz, CDClI3): 8
7.05-7.30 (m 4 H, 6.90 (m 1H), 7.41-7.60 (m 2H), 5.05 (s, 1H), 4.30 (m
1H, 3.41 (m 2H, 2.90 (m 4H, 1.99 (m 2H, 1.31 (m 3H LC M C2WH1
F3NO4: mz 396 (Mrl) 25 D.

Et hyl - (6-triisopropylsilanylsul fanyl - 1,2, 3. 4-tetrahvdro-napht hal en-2-vl) -
carbam c acid 4-trifluoronethoxy-phenyl ester. Scheme 1. A solution of

et hyl - (6- hydroxy-1, 2, 3, 4-t et rahydr o- napht hal en- 30 2-yl)-carbam c acid
4-trifluor apah meﬁﬂbe%;ﬁ?edﬁéﬁar%dmlom%éﬁom )subéhtutﬁg;hydrous CH2C 2
(3 m) and THE (3 niL) was cool ed C, triethylam ne 216 uL, 1.55
rmol ) and t9ertane %ﬁwmhm@retlwtsstew-frtﬂwwmﬁm»y m@nw %ﬁﬁ@&@%&@ﬂl y added. The
resul ting E%?é or 2 h, then quenched with water, and
extracted w thH)E& aﬁé Sféqgoﬁ?ﬁgfgc%nbl ned organi c extracts were vvashed
with water, brine, dr| ed over Na2SO4, and the solvent was renoved 5 under

d d | i th - Et OA
(5 1) yiel Ryl e BeE BT REB R AR bRGRMng PledE70%s i 0. 53
mmol ) and tetrakis(triphenyl phosphine)pal | adium (61.2 ng; 0.053 nmml) were
added to aAo u%ne sol f, L] sopropyl si | anethiol (126 uL,

0.58 mmol )25 : SURE asterdrituoromemoxnphenWestsn ng ni xture was io
vacuured twi ce, Sensmedf Imwdudrpdsf 14cmoroamgi| &ﬂb?éﬁ)ﬁhéfét(ﬁd) 3gdezo mnfbnc ed
pressure. Fl ash chromat ography of e residue with

exane- Et OAc (10: 1
af f or ded 2dn C&l-C hd Qgﬁo)@wagfcooled to O ‘;C trifluoromethoxyphenol (1.09 g; 6.0 mmoﬁ) )

et hyl - g; t rana%@&hﬂamé \h@l%yécﬁ!'éhfﬁm/theks@lit%gdsoitﬁlbhm&{ﬁmt CO' en- 2-

yl)-carbamic acid 4-trifl uoronethoxy- ester lor oil. "H
NVR (300 MHdfter siixaecdford b, tbg.reaqlgpmasnupmcheﬂ \gith gafurated NaBC&h gnd 15 2H),

2.81-3.05 (tﬂ&raét@i with: @t@A(cr(h t:?ﬂéus). the &b ﬁ’éd Sl@a\n@@x’tra&ts%ere%va%geé m 18H)

with water, brine, dried over Na;S0,, and the solvent was removed under
reduced pressure. The crude residue was purified by flash chromatography
15 eluting with Hexane-EtOAc (10:1) to provide 1.54 g (90%) of carbonic acid 1-
chloro-ethyl ester 4-trifluoromethoxy-phenyl ester as a colorless oil.
"H NMR (400 MHz, CDCla): § 7.26 (m, 4 H), 6.49 (g, 1H), 1.91 (d, 3H)

B. Ethvl-{(6-methoxy-1,2, 3 4-tetrahydro-naphthalen-2-yl)-carbamic acid 4-
20 trifluoromethoxy-phenyl ester
Scheme 1. To a mixture of 6-methoxy-2-tetratone (950 mg; 5.39 mmaol), 2
M of ethylamine in THF (5.4 mL; 10.78 mmol) and acetic acid (648 mg; 10.78
mmol) in CH2Clz (5 mL) was added sodium triacetoxyborohydride ( 2.29 g; 10.78
mmol). The reaction mixture was stirred at RT for 3 h, then 1N solution of NaOH

25 was added, and exiracted 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-pheny! ester {1.23g; 4.31 mmot) in toluene(8
mL}, and the reaction mixture was stirred for 1 h at RT followed by 1 h at 90 °C.

30  The reaction was allowed to cool to RT, diluted with Et;0 and washed with 1 N of

aqueous HC! and saturated NaHCO;. The organic extract was dried over



LC M5: C29H41F3NG3SSi: nfz 568 (M+1) E.

246- (Et hyl - (4-trifl uoronet hoxy- phenoxycarbonyl)-aminol-5,6.7. 8-

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2-net hyl -propionic acid tert-butyl ester.
20 Schenme 1. A solution of ethyl-(6-triisopropylsilanylsulfanyl-1,2,3,4

t et rahydr o- napht hal en-2-yl)-carbam c acid 4-trifl uoronmethoxy-phenyl ester
(260.0 ng; 0.46 mmol) and tert-butyl O-bronoisobutylrate (130 uL, 0.69
mmol) in anhydrous THE (2 nmL) was cagged to O C, a 1.0 M sol ution of TBAF
(690 uL, 0.69 mmol) was added, then the reaction was warnmed to RT, stirred
for I h, and 25 then diluted with water, extracted with Et20 (3 tines). The
conbi ned om@@g anebthe ametwmseedmv@diumrrede%S@ﬂessam Flash sol vent renoved

under reduc ressure.., The, rud. res f

chr omat ogr E{ﬁ'ﬁ?‘% QAP O ihe FFS' a E’Ea&'d"?(’}?ﬁ @npémﬂé 2 ng (90% of
2-{ 6- [ et hyk4dedy " dtﬁ)h-le@#mﬁi)@ﬂﬁﬂ 3,4-tetrahydro-naphthalen-2-y1)-carbamic acid 4~

phenoxycar bonyl ) - am no] - 5, 8-tet rahydronapht h al'en-2-ylsu

Ifanyl} 2- HifiuR Sﬂm@bo’ﬁrﬁﬂﬁ"&m%eraﬁﬁﬁwf‘@? golisyit y| ester as a light-color oil.

-75- "H.NWR (3 3 7 3.41 (m
2H), 2. "86 (m Q%W“%d iii?ini “\JE’@ ?ﬁ”@é('é% 3—!3,26.4%96(«:? éﬁzﬁq ¢ @l (s, 6H),
1.42 (s, 6@4 (811HB4(3&(HBHH)J.37W 3E)SHBUFBNDESIBE3 (MAH78.04MNNa) 5 F.

2- (6-(Ethvi é kf I%romat hoxyphenoxycar bonvl ) - am nol -5. 6. 7. 8-t et r ahvdr o-
napht hal en- 5‘ ’y1| {1 }-2-met hyl -propionic acid. Schene 1. A solution of
2-{6-[ et hyl - (4-LCIMS: L(cweﬁasmmg{wpheowwﬁr bonyl ) -

am no]-5,6,7, 8- tetrahydro napht hal en- 2-yl sul fanyl ) - 2- met hyl - pr opi oni ¢ acid
(120.8 io : was cooledto-78C and
trifluooade hthaley-2-y g acithdni xt ure was

al | oned totm[)m,ﬁgh&g &9%@ eﬁéﬂ rredf or 1.5 h. The sol vents were then

evapor at ed, e resi due was rified by flash chromatography with

CH2Cl 2- MeCH (948g)em@1gﬁ,@hgm{\@fpgwhgﬁ-m@t{wxy—1 2,3,4-tetrahydro-naphthalen-
2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (898.6 mg; 2.19 mmol) in
anhydrous CHxCl» (8 mL) was cooled to -78 °C, a 1.0 M solution of boron

15 tribromide-CH2Clz (6.57 mL, 6.57 mmol) was added slowly. Upon completion of
the addition, the reaction mixture was allowed to warm to RT, quenched with
MeOH (10 mL) and stirred for an additional 2 h. The solvents were evaporated,
and the residue was purified by flash chromatography with hexane-EtOAc (2.5:1)
to give 649.4 mg (75%) of ethyl-(6-hydroxy-1 ,2,3,4—tetrahydr6—naphthalen-z-yl)-

20 carbamic acid 4-friffuoromethoxy-phenyl ester as a white solid.

"H NMR (300 MHz, CDCl3): 8 7.05-7.30 (m, 4 H)}, 6.90 (m, 1H), 7.41-7.60
(m, 2H), 5.05 (s, 1H), 4.30 (m, 1H), 3.41 {m, 2H), 2.90 (m, 4H), 1.99 (m, 2H),
1.31 {m, 3H)
LC/MS: CxoH21F3NOy4: m/z 396 (M+1)
25

D. Ethvi-(6-triisopropyisitanyisulfanyl-1,2,3.4-tetrahydro-naphthalen-2-yl)-
carbamic acid 4-trifluoromethoxy-pheny! ester.
Scheme 1. A solution of ethyl-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-
30 2-yl)-carbamic acid 4-irifluoromethoxy-phenyl ester (245.1 mg; 0.62 mmol) in
anhydrous CHxClz (3 mL) and THF (3 mL) was cooled to -30 °C, triethylamine




trifluoronethoxy-phenoxycarbonyl)-am no)-5,6,7,8-tetrahydro-naphthal en-2 1s
yl sul fanyl)-2-nethyl -propionic acid as a white solid. "H NWR (400 MHz,
CDClI3): S6.96-7.28 (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: C24H27F3NCBS: m z 498 (Mtl)
20 -76- D. Fornul ati on and Adm ni strati on The present conpounds are PPAR

al pha agonists and are therefore wuseful in treating or inhibiting the
progressi on of PPAR al pha nedi ated di sgases 5 and conditions, such as

di abetes, and conplications thereof, such as neuropathy, nephropathy, and
reti nopathy. The invention features a method for treating a subject with a

PPAR al pha-(21eedi atsstmeiopeadariflic ahitydnas (s lﬂ_ompm rﬁh‘l’dﬂ)} w&msnbéés%rvb@g to the
subject a io therapeutically effective amount of phar maceut i cal

conposi ti or?déﬁﬁfpﬁgfﬁ’ﬁj”tﬁ’g rRigiviR as stifed R T fay &t |ﬂ'@ﬁﬂ quatehedwitht i on al so
provides a yRéhadd E%aété&ﬁith BS.03 nnhéﬁyl hé mg.%h@s oPIAHK Eac?we.f di abetes or
i npai red gl uco$e tolerance in a sub erein the net conpri ses

adni ni st er |Wﬁ§hed withavatef peee, diied med}é@ﬁmcmd ihe selvept way cemoirgint of a

e Tt i EATBAT A A I BRI By i o T

conpoun s o € pres I nvent i on na |ous
phar maceut iEt@AcH{Gn imefdad 38dré mg$92%) mfdhe triﬂatm skrtis triflatep22p8rragthész e

h t I t ffect . f ticul d,
Ph50" base BRONERE i PBRenBhoSphEEbaln I e it S BEPiahineTe; S "
I ntimat el y giidse ¢ sitdlberse sqnht&rnrmetated:ﬁthrum@WIﬁwn@tm@r(ﬂ?_@uL 0°683ar rier may

take a w de vari et forns endi he form of preparation desired
for admi ni S0PGY ?Bﬂ&aﬁgg’e‘) 'Bﬂaggg ng i%b%ﬁu{tmsﬁgm@r%wazs desirably in

uni t ar y,g@dosaggaurhed Miss!i dnaltbRuxedrfel £h adtldeonteritrRE@ UndeHFeBicid Phifife. O
Flash chromatography of the residue with hexane-EtOAc (10:1) afforded 261.8
mg {87%) of ethyl-(6-triisopropylsilanylsulfanyl-1,2,3,4-tetrahydro-naphthalen-2-
yl»carbamic acid 4-trifluoromethoxy-phenyl ester as a light-color oil.
"H NMR (300 MHz, CDCla): § 6.82-7.29(m, 7 H), 4.32 (m, 1H), 3.40 (m,
15 2H}), 2.81-3.05 (m, 4H}, 2.05 (m, 2H}, 1.12-1.34 (m, 6H), 1.03 -1.10 (m, 18H)
LC/MS: CagH41F3sNO3SSi: m/z 568 (M+1)

E. 2-{8-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl)-amino]-5.6,7.8-
tetrahydronaphthalen-2-yisulfanyl}-2-methyl-propionic acid tert-butyl ester,

20 Scheme 1. A solution of ethyl-(6-triisopropylsilanylsulfanyl-1,2,3,4-
tetrahydro-naphthalen-2-yl)-carbamic acid 4-trifluoromethoxy-phenyl ester (260.0
mg; 0.46 mmol) and tert-butyl O-bromoisobutylrate (130 uL, 0.62 mmol} in
anhydrous THF (2 mL) was cooled to 0 °C, a 1.0 M solution of TBAF (690 uL,

0.69 mmol) was added, then the reaction was warmmed to RT, stirred for 1 h, and

25 then diluted with water, exiracted with Et;O (3 times). The combined organic
extracts were dried over Na»-S0O,, 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 (80%) of 2-{6-[ethyl-(4-trifluoromethoxy-
phenoxycarbonyt)-amino}-5,6,7,8-tetrahydronaphthalen-2-ylsulfanyl}-2-methyl-

30  propionic acid tert-butyl ester as a light-color oil.



parenteral injection. For exanple, in preparing the conpositions in oral
dosage form any of the usual pharnmaceutical nedia nay be enpl oyed. 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 .z/7- adm nistration, tablets and
capsul es represent the nost advantageous oral dosage unit form in which
case solid pharmaceutical carriers are generally enployed For parenteral

conposi ti ons, th%nnmma@nmwilcmgaabbwscm@(mwrﬁt@m ngb q}g”'east In

| arge part, though other ingredients, for exahplé toai ity, may
be i ncl udedZH)I ﬂj doaBH 291 (i 2hs3. 41 m, 2 nREE(M,1BH), ba4ds &by iaA2 (8.0 whi ch
the carri erg &e§ Zal i ne solution, glucose solution or a m xture of
sal i ne and glucos H tion. Injectable suspensi ons may al so be prepared in

whi ch case apprWMStegstcﬁgNd)g,Sbiarm[zrfﬁ'ﬁ(Mﬁ\mandi ng agents and the |ike may
be enployed. In the conpositions suitable for percutaneous adm nistration,
the io carrier optionally conprises a penetration enhancing agent and/or a
suitable wet ni{a_aﬁtnge(ﬂtmfhm%m@mk\} e‘r@s taMeshyi-drhind 6 Bals-fetamdilio- ves of any
nature in mnor proportlos |c 1 tives do not” cause a sSignificant
del et er i oushaphthalgn-2-ylsulignylig AlEAGY.ves nay facilitate the

adni ni stration tQnbhe ﬁKABolﬁﬂ&H Wz—{@{!tr@ﬁﬂﬁﬁh%metﬁ&& peRBR/ BRjcaftibniye desired

COI'T'pOSI tions. These conposli tions bé rs adm nistered 1 n‘vari ous ways,

e.g., as a @m@ﬁk@érTra%rtetmwn@-m&:btf@ie@p%vlsu!fany&s?-@ﬁthybpm@m aci(i29.&ddi ti on
sal ts ofj, t ha ce ﬁ’ém&gln%ﬂicﬁzgi% g)\bas &ibfeotfa YBeE! and G‘ﬂ&&%@@%::%f@

SO|UbI|I?yO€I’ rrespon base Torm are’ nore eln
pr epar at i onmbj waqaédmisslc\alrypd'ﬁeveanhgn nibguer wass altoyyesicto avdrn tadiﬂéﬁmdgeous to

formul ate t f u iLon dosage uni t

formfor ea £\$re§ fglrﬁgﬁn|tq%%z)&eg%%g%%nél‘,fa§§rﬁ#@%ﬁﬁtﬁ%gﬁb ¢ sage unit form

as used in purified hbgdlash cladohmabodnaphe with @HgClsMeOH (94:6) to give 2-{6-[ethyl-(4-
triftuoromethoxy-phenoxycarbonyl)-amino]-5,6,7,8-tetrahydro-naphthalen-2-

15 vylsulfanyl}=2-methyl-propionic acid as a white solid.
'H NMR (400 MHz, CDCl3): & 6.96-7.28 (m, 7H), 4.30 (m, 1H), 3.39 {m,
2H), 2.85-3.10 (m, 4H), 2.06 (m, 2H), 1.48 (s, 6H), 1.28 {m, 3H)
LC/MS: CasHorF3NOsS: mfz 498 (M+1)

20



to physically discrete units suitable as unitary dosages, each unit
containing a predetermned quantity of active ingredient calculated to
produce the desired 25 therapeutic effect in association with the required
pharmaceutical carrier. Exanples of such dosage unit fornms are tablets
(including scored or coated tablets), capsules, pills, powder packets,

waf ers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls
and the |ike, and segregated nultlples7 t hereof . 30 -78- Pharnaceutically
acceptable acid addition salts includé fhe t herapeutically active non-toxic
acid addition salt fornms which the disclosed conpounds are able to form

The latter garpogmn%ggh &R Aﬁnﬁﬁs %@ﬂl ned by treating the base formw th an

appropriate acid ropriate acids conprise, for exanple, inorganic acids s
such as hydrohalic aci ds e.g. hydrochloric or hydrobronmic acid; sulfuric;

nitric; phosph Qr.gani ds suc as, for

exanpl e, aceti cofhep?%ﬁéﬂoclaﬁlpohg}(gsr %S?Jﬂ%é% Lp,halaggpisgs Wrﬁ\}h%‘ t=>’<al I C,

mal oni ¢, suaséfolin treaﬂrhgﬁonnhubﬂuugma progreskios of PRARAdIpea mediatéddiseases

met hanesul foni c qet hanes ‘é‘:fﬁ ben engﬁl fon| e$ t ol uenesul f oni c,
fn

cycl ani c? sﬁT"?E?’F %ﬁ"#ﬁfﬁ“ iegtiogs & 39N 3% acids. 1o The

term addl ti ﬁgj@?émya,ﬁ@m@mﬁy ,lA@ PetinBpathg! vat es which the di scl osed
conponds, as well as the salts thereof, are able to form Such solvates are

for exanple hydrates, alcoholates and the |ike. Conversely the salt form

can be converteﬁ]éomvéﬁt%atfaﬁmesva h@m%h'f&hﬁégﬂg% éuﬁﬁccwggawa@hm 15

Stereoisoneric forns define al he possi sone rms whi t he
conpounds ofmediter disedse) saﬁw@b@%mpnw miniﬁﬁetr'mgvtosﬂm subjedtened or

nd cat o, WM SRR AR MBI R Bha S RNIASoBAGHES ciiEadlhgrhur e of !

possi bl e stere | SOMBric rms ure g all
di aster eorrer:smamhcbmfa‘he irmrmainm OFhetihesrilian mtsormbade& amethodfor treatingare in 20

particular, m?ub ing o gr[})'ré:gr ss?énecrw’rs didbales &'Vl%ptasreed Slu ose tolt—:-@aS cecnq %fs!ugjuerc?t 'on,
wherein the method comprises administering to the subject a therapeutically
effective amount of a pharmaceutical composition comprising a compound of the
15 invention.

The compounds of the present invention may be formulated into various
pharmaceutical forms for administration purposes. To prepare these
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 catrier.

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 solufions; 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



substituents on bivalent cyclic saturated radicals may have either the cis-
or trans-configuration. The invention enconpasses stereochemcally isoneric
forms including diastereoisoners, as well as m xtures thereof in any
proportion of the disclosed conpounds. The discl osed conpounds nay al so
exist in their 25 tautonmeric fornms. Such fornms although not explicitly

I ndicated in the above and followng fornmulae are intended to be incl uded
within the scope of the present inveniion. For exanple, in conpound 2.1 or
Exanple 3, there is a chiral center on the G2 of the indane ring. For this
conpound, the (S) isoner is nore active than the (R) isoner. 30 -79- E. USE

Those of Sl‘ddn‘nmhfﬂaﬁd?\etéﬂé@bﬁ@ﬁépéﬁies%ﬁ%éﬁtrtﬁe%os@@tﬂ\ﬁﬁrﬁégé% GRgli at ed by the
PPAR al pha could easily determne the effective dajily amount fromthe test

resul ts pretPSAgRHNiEEI®; fawhieh casasald RERrManeyliel cPBIerS #ie apeRealll it is

cont enpl at t m 0. 001
To/kg Lo 5 aRIEtE R pepaRrnyiRitole 2ho Salel GHRREN RifnReRT,

body wei ghtwatet, atiepstie !arappaﬁptho@gleother ingredients, dor exampichde aideut i cal | y
effectlve - S [opriate

Tt ervals CRMBIR St b beiERe. itiotdt solRiR RRGNIE ol SHR0RReUC D ¢
dosage }‘orrTBwhiovrthe)camere?mpmusaahmmgolﬁta@ﬁgmos@sﬂﬁmrﬂ%rarmnMref?:ﬂiO ny, andI in
particular 0.5 t of active | edl en t dosa orm Exanpl es
Poel Lde. 3 rigline g ShupOek SO 8ot BksTh R Thaifles bgToRRIEale. f or e
Conpounds GfhikHadeafidprizite RN aérﬁ@rsb@weaam@%@ehﬁ dnidnBe likEh@ase Or

subcut aneous or transdermal @atch formulations. Disclosed conmpound may al so

be for nul at@BPla¥ed I fespmposiions puitals fenpershtanapus adimipistrationy thil at i ons. The
exact dgﬁa%r@é}d)phbﬁéiw%mpneés a ahétrai.bh%hhaﬁh.ﬁgéagaﬂ%nefar bheitaiar ticul ar
conpound of fornmula (I') used articular condition being treated,

wetting agent, optionally comblne with suitable additives of any nature in minor

proportions, which additives do not cause a significant deleterious effect to the

skin. Such additives may facilitate the administration to the skin and/or may be

helpful for preparing the desired compositions. These compositions may be

15 administered in various ways, e.9., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of the compounds of formula |, due to their
increased water solubility over the corresponding base form, are more suitable in

the preparation of aqueous compositions.

20 It is especially advantageous o 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

25 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, tablespooniuls and the like, and segregated multiples
thereof.

30



the severity of the condition being treated, the age, weight and general
physi cal 20 condition of the particular patient as well as other nedication
the patient may be taking, as is well known to those skilled in the art.
Furthernore, it is evident that said effective daily anount may be | owered
or increased depending on the response of the treated patient and/or
dependi ng on the evaluation of the physician prescribing the conpounds of
the instant invention. The effective dﬁgly 25 anmount ranges nentioned herein
are therefore only guidelines. The next” section includes detailed
information relating to the use of the disclosed conpounds and

conposi tions. - &y Ja¥er ' tf .

phar maceuti cal | ;ﬁ] glgﬁ %@eé:ﬁ %@g&g@gﬁ%e{c @%ﬁgﬁﬁ‘é@g? gﬁ‘éﬁ’ggﬂ&%&fﬁ sﬁe u&%%lyr ding to
one aspect adtiveimenitonieacid additiom ealt foomp adninisthe disciosed eompbyndsadreableve PPAR
LR 2000 B 4 ol b S By ey RELR B T8RPOAESY 20,
nore. PPAR ai ppygropgateiasids Appeopuiatd adids comprise, for erdmplel inofyamiceadidson, or

i seasest 19458 ETVOHEE pads S iR REIR GE biobEls AHESSURRBARTEY f asti ng
gl ucose, neptidpAbIYand Pie MR BEIARArYgari€ bEIASRFHBS, fdrEXHple, GBSt ance,
hyper gl ycem a, and hyperinsulinem a. Conbination therapy The conpounds of

the present PIORYRAIE, YAraxgCase, lasks PyRvisoraliaaMAlORicwpYGeinia, andeiker

phar maceut | galdri¢, Aafid, Yaamacatiie, mERRBs ORI SthhACuNRi bkl edbalihicc agent s,
such as netformn, 1nsulin, and insulin sensitizers fsuc as $; bl ood-
pressur e | opdeluenesufienic. cyclamjs. galiavis ro-angingsalicylic, paimpigeng e like asiisponect i n

nmodul at o s L | r determ ning
effecti \% dﬁ@%@b@}ﬁﬁ%% Eglrsg/g;té)%ﬁge%{r@ Slérpvg}/)%ydrﬁg%li ?@ (g%érl%%ges for the
di scl osed pbempercisuas wall as the salts thereof, are able to form. Such solvates are for

example hydrates, alcoholates and the like. Conversely the salt form can be

converted by treatment with alkali into the free base form.

15 Stereoisomeric forms define all the possible isomeric forms which the
compounds of formula (1) may possess. Unless otherwise mentioned or
indicated, the chemical designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in

20  particular, stereogenic centers may have the (R)- or (8)-configuration;
substituents on bivalent cyclic saturated radicals may have either the cis- or
trans-configuration. The invention encompasses stereochemically isomeric
forms including diastereoisomers, as well as mixtures thereof in any 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



conpositions or the disclosed drug conbi nati ons, whether or not fornul ated
in the sane conposition. For therapeutic purposes, the term"jointly
effective anount" as used herein, neans that anount of each active conpound
or pharmaceutical agent, alone or in conbination, that elicits the

bi ol ogi cal or 25 nedicinal response in a tissue system aninmal or human that
is being sought by a researcher, veterinarian, nedical doctor or other
clinician, which includes alleviation of the synptons of the di sease or

di sorder being treated. For prophylac S purposes (i.e., inhibiting the

onset or progression of a disorder), the term" "jointly effective anount”
refers to t@aUS@munt of each active conpound or 30 pharmaceutical agent,
al one or in conbination, that treats or inhibits in a subject the onset or
progressi on of dhdsgofskilindke treatmpnt ofdjsdrdens aa corditians mediatedty the

eterinari i tor her clinician Thus,.th resent invention
\pgrovi Ides Lg‘gn%‘f‘%%?éh%ﬁ%s?u&)gﬁsﬁﬁdgﬁrﬁ"ﬁ%?gh%?u%fg"!"ﬁ/haﬂlye?rﬂ?g'?t&onéﬁ?ﬁﬁ?e, (al) \éachl
dr ugh : S adnmltli@pre??ﬂed heremaﬁedaﬂemtﬁelghfdjmbfh@talnq;ﬁr\btaait|i$/c@1tem lated - _
ro actica ef fective moupt ; at _le ne drug i n the conbination
!Os gd)r/n' ni st@?@ﬁ%%g%ﬁﬁﬁ%’%%ﬁ "é"éﬁ%%ﬁ?'ﬁﬁé%ﬁﬁ"ﬂ'@ tB% Baka bedhhy | acti c
i f adm ni st\geigek, plopsd prefditibly frdm @.b?h@él?lfo! o:.smgnénj Bedvaight. Ot MagBeadm ni stered
addi r

in combination with the second or Jitional drugs according to the
i nventi on; #PreRiiateio adrajpigtes the bempenticatly sffectivetosamsdweathtes; fawr of s
sub-t her ap i : {46} Wl 1 are
t her apeuti gﬁ\gtecsp%%o%g?gg?éﬁgﬁmﬁidéﬁ%élﬁit@?gygﬁéﬁ E@%?QH%&P%%%- di abetic
agent s i ncl e be ferapdstedias vt desagariormspo fortepraapts, cantaining® 65 mgteB50n

DY . . . i ) . . h
ot ect s (b mahy BOnEE ShERTSrBEIARIS b0 e dchid REUASHETE, i f2B8L g '
agents are lormwExamplesinthaled mgl 4 wag, @ magel0mg) tamg, 25 mgaapt3émger oxi sone

proliferatof-activated. receptor:gamm (.PPAR7 ich increases transcription
b “spect 11 cCATAGR T CarRERyS of SRATeraRR AR Boma B T agoni 1 ar e
t hi azol i di nettiage s sehottar@sus or transdermal patch formulations. Disclosed

compound may also be formulated as a spray or other topical or inhalable

15 formulations.

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 daily amount may be lowered or increased depending on the
response of the treated patient and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective daily

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.



(1) rosiglitazone (2,4 - thiazolidinedione,5 - ((4 - (2 - (nmethyl - 2 -
pyridi nyl am no) ethoxy) phenyl) nethyl) -, (Z) - 2 - butenedioate (1:1) or
205 - ((4 - (2 - (methyl - 2 - pyridinylam no) ethoxy) phenyl) nethyl) -
2,4 thiazolidinedione, known as AVANDI A; al so known as BRL 49653, BRL
49653C, BRL 49653c, SB 210232, or rosiglitazone naleate); (2) pioglitazone
(2,4 - thiazolidinedione, 5 - ((4 - (2 - (5 - ethyl - 2 pyridinyl) ethoxy)
phenyl) methyl) -, nonohydrochioride, né - or 5-25((4- (2 - (5 -
ethyl - 2 - pyridyl) ethoxy) phenyl) th) - 2,4 - thiazolidinedi one, known
as ACTGCS, ZACTOS, or GUSTIN, also known as AD 4833, U 72107, U 72107A, U
72107E, pioglitazone hydrochloride (USAN)); (3) troglitazone (5 - ((4 -
((3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyl 30 - 2H -1 -

benzopyran - -Thplc)ompwhdsw thepeaseny rnneﬁtmﬁla)rephanﬁhceuﬂé’aliytdﬁl@@%ﬂ di nedi one,
known as NOSCA al so known as O 991, CS 045,

GR 92132, Cﬁ‘@’ﬂ%ﬁ) éd%l)alqhga@op{s&sld#@or ing oone aspect of the invention, the
((+)-5-[[ 6- bdrR 6dnﬂ§h%3h@m¢bblﬁb&%\)€ PRAR alpha agonists (hngg anzactwlg(

napht hal eny] ] rret hy Ié t hi azol i di nedi one or 5 - -
fl uorophényl ndex{a. o W\Ral@hapWpr%rEﬁmgammﬁmencm@‘wt@rrm@rsoandji nedi one

or 5 - n halen - 2 ylnethyl) thiazolidine -
2,4 - di onepk?ﬁ‘rablwﬁ?vaﬁ)%gss%écwc} om&%t neoglitazone); and (5) 5-BTzZD. 10

Addi tional ly, tH%PA:F@)alpn‘lauaazobtmmﬁetaefghf@stheﬁeaatraemt pesvientian, pmnhdmmgt i zi ng
agents i ncI (s J 1827
PNU- 716- MET: gg’é%&gés'&fbﬁ%‘ﬂ%@e diind Bilokify 8#%@‘9'?53“ tldoadgs: ?{ Lk (4 - (2
- phenyl - &iabetestimphired glicSse tolerance, impaired fasting glucose, neuropathy,
10  nephropathy, retinopathy, insulin resistance, hyperglycemia, and
hyperinsulinemia.

Combination therapy
The compounds of the present invention may be used In combination with
15 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
20 therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations, whether or not formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount’ as used herein, means that amount of each active compound or
pharmaceutical agent, alone or in combination, that elicits the biological or
25 medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which fncludes
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
3¢ 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,



15 oxazolyl) ethyl phenyl - 4) nethyl -); (2) KRP-297 (5 - (2, 4 -

di oxot hiazolidin - 5 - ylnmethyl) - 2 - nmethoxy - N- (4 - (trifluoronethyl)
benzyl) benzamde or 5 - ((2,4 - dioxo - 5 - thiazolidinyl) nethyl) - 2 -
methoxy - N - ((4 - (trifluoronethyl) phenyl) m ethyl) benzam de); and 20
(3) Farglitazar (L - tyrosine, N - (2 - benzoyl phenyl) - o - (2 - (5 -

methyl - 2 - phenyl - 4 - oxazolyl) ethyl) - or N- (2 - benzoyl phenyl) - 0
- (2- (5- nethyl - 2 - phenyl - 4 - oxazolyl) ethyl) - L - tyrosine, or
GA\2570 or @ -262570). 25 Other agents®hrave al so been shown to have PPAR
nodul ator activity such as PPAR ganna SPPAR gamma, and/or PPAR del t a/ ganma

agoni st activi re I d bel o ( AD 5 75 2) R 119702 ((+
-) - 5 - (4% tef{'ﬁ'é‘”wx@?ﬁﬁ%‘ﬁcww he[) YAt dﬁf{? gf?epzes Hé‘f oxy) benzyl)
thi azol i n -prévidéds corflbiaatiorsysthes bl ﬁfored@:uggWhaeuicfar?eanlé:%aPéédh drug3- (3)
CLX- 0940 (peromlqséﬁadgrol I.ferator-activated receptor alpha agonist |

per oxi sone Bag p agdpdepgpdent Wé@%fﬁ?%“cawrﬁmcﬁﬁﬁ"Y% fiyR- 90 (2,5,5

- tris (4 - I'® l iyt
PPARdel t al yaugé%rﬁl s? aﬂ@w)o"e &U?Q)gtp glc(%%%oré%oﬁ"g%@%% &&@?0921 ( PPARy

agoni st)3 tbﬂ‘)ls @Wﬂ&‘ZGMﬂGFUPAFD'@mN@FQIG if adliBl)nlSQGed(mB@o buHPAR agonist); (9)
GV 7845 (P tﬁ%aigeﬁﬁ & prophadiit Wheh sttt SR d R/ B BAbA With thé dddontGr 101280

(PPAR agoni s
additional drugs according to the invention; or {c¢) both drugs are administered in

an amount that is sub-therapeutic or sub-prophylactic if administered alone, but
are therapeutic or prophylactic when administered together.

10 Anti-diabetic agents include thiazolidinedione and non-thiazolidinedione
insulin sensitizers, which decrease peripheral insulin resistance by enhancing the
effects of insulin at target organs and tissues.

Some of the following agents are known to bind and activate the nuclear
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 49653,
BRL 49653C, BRL 49653c, SB 210232, or rosiglitazone maleate);
(2) pioglitazone (2,4 - thiazolidinedione, 5 - (4 - (2 - (5- ethyl - 2 -
pyridinyl) ethoxy) phenyl) methyl) -, monohydrochioride, (+ - ) —or 5 -
25 ((4 - {2 - (5 - ethyl - 2 - pyridyl) ethoxy) phenyl) methy) - 2,4 -
thiazolidinedione, known as ACTOS, ZACTOS, or GLUSTIN; also
known as AD 4833, U 72107, U 72107A, U 72107E, pioglitazone
hydrochloride (USAN));
(3) troglitazone (5 - ({4 - ({3,4 - dihydro - 6 - hydroxy - 2,5,7,8 - tetramethyi
30 - 2H - 1 - benzopyran - 2 - yl} methoxy) phenyl) methyt) - 2,4 —



(12) LM 4156 (PPAR agonist); (13) Risarestat (CT-112); (14) YM 440 (PPAR
agoni st); 15 (15) AR H049020 (PPAR agonist); (16) GWO0072 (4 - (4 - ((2S,59
- 5- (2 - (bis (phenylnethyl) amno) - 2 - oxoethyl) - 2 - heptyl - 4 - oxo
- 3 - thiazo lidinyl) butyl) benzoic acid); (17) GWN 409544 (GWM544 or

GW 409544); (18) NN 2344 (DRF 2593); 20 (19) NN 622 (DRF 2725); (20)

AR- H039242 (AZ-242); (21) GW 9820 (fibrate); (22) GW1929 (N - (2 -

benzoyl phenyl) - 0 - (2 - (nethyl - pyridi nyl am no) ethyl) - L -

tyrosi ne, known as GW 2331, PPAR al pha?y 25 agonist); (23) SB 219994 ((S) -
4 - (2 - (2 - benzoxazol yl met hyl am no) ethoxy) - alpha - (2,2,2 -

trifluoroethoxy) hpiRzeiHiricheakfiven aé:N@s@;fAL3 REZULIN, ROMOZIN( B - ( 2 -
benzoxazol yl) - N - nethyl am no) et hox ,
trifluoroethoxy) PPRIBLAYIalsaaNToRs @b‘?gz% 4%&%9%1?&"0&%3 2223%@ 30 ( 2 -
(2l phas - ppalhiSRRbaE ISt 2 BiHfend ey’ { boaR ai phaly agon st):
(25) Fenofibrate (rmpbﬂmf&nyﬂmamlyt}z Zthjakolidinedibror abeni6yI(2ohenoxy] - 2- net hyl -,
ai phat agoni 2t + 5 1o BBl aRre - 227y Gw 2433 (PPAR
al phal/y agoni st); thia26))difadidnabs 5-HBARY - Agerobe&izyloxy) naphthalen - 2 -
yimethyt) thiazolidine - 2,4 - dione, also known as MCC-555 or
neoglitazone); and
(5) 5-BTZD.
10
Additionally, the non-thiazolidinediones that act as insulin sensitizing
agents include, but are not limited fo:
(1) JT-501 (JTT 501, PNU-1827, PNU-716-MET-0096, or PNU 182716:
isoxazolidine - 3, 5 - dione, 4 - ({4 - (2 - phenyl - 5 - methyl) - 1,3 -
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 - (triflucromethyl) phenyl) m
ethyl) benzamide}; and
20 (3) Farglitazar (L - tyrosine, N - (2 - benzoylphenyl) - 0 - (2 - (5 - methyl - 2
- phenyl - 4 - oxazolyl) ethyl) — or N - (2 - benzoylphenyl)- O - (2- (5 -
methyl - 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 - (6 - Methoxy - 1H - benzimidazol - 2 -
30 ylmethoxy) benzyl) thiazolin - 2, 4 - dione hydrochloride, or Ci 1037 or
CS 011);



(29) LG 100641 (PPARy agonist); (30) LY-300512 (PPARy agonist); 10 (31)

NI D525-209 (NI D-525); (32) VDO 52 (VDO-52); (33) LG 100754 (peroxi sone
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 hal ehyl)

et henyl ) benzoic acid, known as TARGRETIN, TARGRETYN, TARGREXIN; al so known
as LGD 1069, LG 100069, LG 1069, LDG_ 1069, LG 69, RO 264455); and (36) GW1
536 (PPAR al pha/7 agonist). 20 (B) O hér insulin sensitizing agents include,
but are not limted to: (1) INS-1 (D-chiro inositol or D- 1, 2, 3, 4, 5, 6

- hexahydroxycyqbpbexmb (pérains@ﬁ@tp%werhwm&tnia@ed%%émaaigﬁs aboﬁst(/PTP- 1 B)
inhibitors; (3) ycogen synt hase ki nase-3 (GSK3) inhibitorS; 25 (4) beta 3

adr enocept or agd?ﬁ@t'%o@‘ij@ﬁ)“ atppactyated reggptor g@mmgggomgtz), (car boxy met hyl )
tnonn 26 100 FVEROE.R5 JHEIE piromhenll ST Ao SATRAIRALT UL ors. %6y
fructose- 1, 6-bi sptiddpinaRdaltai agmini:it)t ors; 30 (7) chromic picolinate, vanadyl
(9 iL?oén-Vi”Sé’l A BUETb AR aaprisdh acsi um channel Agon st NN 414; (11) YM
(2?ﬁ| fa?ol I5dI ;1e i (gybgggbgg.l ?Pﬁ;\ﬁ}agémst) .phenyl ene) bi snet hyl enebi s
(7) CGP-52608 (PPAR agonist);
(8) GW-409890 (PPAR agonist),
(9) GW-7845 (PPAR agonist);
10 (10) L-764406 (PPAB agonist);
(11) LG-101280 (PPAR agonist);
(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 - ((25,58) - 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 alphafy
25 agonist);
(23) SB 219994 {(8) - 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 - trifluoroethoxy) propionic acid or benzenepropanoic acid 4 - (2 -
30 (2 - benzoxazolyimethylamino) ethoxy) - alpha - (2,2,2 - trifluoroethoxy)

-, (alpha8) -, PPARalphaly agonist);



5 (12) TS 971; (13)T174((+-)-5-(2,4- dioxothiazolidin-5-ylnmethyl)-2-(2-
napht hyl met hyl ) benzoxazole); (14) SDZ PQU 693 ((+) - trans - 2 (S - ((4 -
chl orophenoxy) nmethyl) - 7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo
(2,1 - b) oxazol - 5 10 (6H) - one); (15) S 15261 ((- ) - 4 - (2 - ((9H -
fluoren - 9 - ylacetyl) amno) ethyl) benzoic acid 2 - ((2 - methoxy - 2 -
(3 - (trifluoromethyl) phenyl) ethyl) amno) ethyl ester); (16) AZM 134
(Alizynme); is (17) ARIAD, (18) R 102330; (19) PNU 140975 (1 -

(hydr azi noi m nonet hyl ) hydrazino) aceffc acid; (20) PNU 106817 (2 -
(hydrazi noi m nonet hyl ) hydrazino) acetic acid; (21) NC 2100 (5 - ((7 -

h | met h ' ' - 2,4 - 20 thi |'i di nedi . (22
WKC 3255 (23) GANL-TRRMIBEAN R RaMlsn: o5 *a 454; 25 (26) OTP 20003 (2
- I(4 - (2 -d(g -(251)ﬁ?émﬁbraté(PfopﬂTm|ty'2 hcid, 24[|4-(4@hmwlbadz)3yl¢pbmxﬂ-2-benéy|)h -I
mal oni ¢ aci I met i ester): 7 x| 1 po - - dithiolan -
3 - yl) pentanoic @%M ﬁ'ﬁ?ﬁ"ﬂ%@\ﬁﬁ%& "Pﬁ?paémb%é'ﬁ%goﬁ(iw@ﬂ%@ -thioctic
acid); (28) BM 170D MICRO P@th’dnﬂia)agdh%é)‘, (p - chlorophenyl) dodecanoic

acid); 30 (29) BM 152054 (5 - (4 - (2 - methyl - 2 - (2 - thienyl)
oxazol -54 - vyl )(26)&%5%@758é‘@ﬁ%@'ﬁh%ﬁéqniﬁ)i- yl methyl) thiazolidine - 2, 4 -

dione); -86-  (27) Gw-2433 (PPAR alphaly agonist);
(28) GW-0207 (PPARYy agonist);
{29) LG-100641 (PPARYy agonist);
(30) LY-300512 (PPARYy agonist);
10 (31) NID525-209 (NID-525);
(32) VDO-52 (VDO-52);
(33) LG 100754 (peroxisome proliferator-activated receptor agonist);
(34) LY-510929 (peroxisome proliferator-activated receptor agonist);
(35) bexarotene (4 - (1 - (3,5,5,8,8 - pentamethyl - 5,6,7,8 - tetrahydro - 2 -
15 naphthalenyl) ethenyl) benzoic acid, known as TARGRETIN,
TARGRETYN, TARGREXIN; also known as LGD 1069, LG 100069,
LG 1069, LDG 1069, LG 69, RO 264455); and
(36) GW-1536 (PPAR alphafy agonist).

20 (B} Other insulin sensitizing agents include, but are not limited to:
(1) INS-1 (D-chiro inositolor D - 1,2,3,4,5,6 -
hexahydroxycyclohexane);
{2) protein tyrosine phosphatase 1 B (PTP-1B) inhibitors;
(3) glycogen synthase kinase-3 (GSK3) inhibitors;
25 (4) beta 3 adrenoceptor agonists such as ZD 2079 (R)-N-(2- (4 -
(carboxymethyl) phenoxy) ethyl) - N - (2 - hydroxy - 2 - phenethyl)
ammanium chloride, also known as [Cl D 2079) or AZ 40140;
(5) glycogen phosphorylase inhibitors;
(6) fructose-1,8-bisphosphatase inhibitors;
30 (7) chromic picolinate, vanadyl sulfate (vanadium oxysulfate);
(8) KP 102 (organo-vanadium compound);



(30) BM 131258 (5 - (4 - (2 - (5 - methyl - 2 - phenyl oxazol - 4 - yl)

et hoxy) benzothien - 7 - ylnethyl) thiazolidine - 2, 4 - dione); (31) CRE
16336 (EML 16336); (32) HOL 975 (3 - (4 - (2 - (5 - methyl - 2 -

phenyl oxazol - 4 - yl) ethoxy) s phenyl) - 2 (S) - (propylam 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; 85(37) | kappaB Ki nase (I KK B)
I nhibitors (38) mtogen-activated pr otern ki nase (MAPK) inhibitors p38 MAPK

Stinmulators (39) phosphatidyl-inositide triphosphate is (40) insulin

recycling recept CHMMIQFB ﬁ,got,r(a@.) gl ucose transporter 4 nodul ators (42)
TNF-a ant agoni st ma cell differentiation antigen-1 (PC-1)

Ant agoni sts  (44§10app @ymhanpelcagbmstiNNgHﬁr otein (ALBP I aP2) inhibitors

mat ur ot on 1 act of ) EHG20 ok emuBli  psti) “BAGRI ) kel 1!

potenti ati ng fact othiaeplidide { 30) - diona) onedi n C coupl ed wi t h bi ndi ng prot ein
(al so known as IgF- gF% 1 G--BP3, SomatoKine); (51) Diab Il (known as V-411)
or Gucarfin, pro R & )’ Bi otech 'Hol dings Ltd. or Vol que Pharnmaceuti cal;

(13) T 174 ((+ - ) - 5- (2, 4 - dioxothiazolidin - 5 - yimethyl) - 2 - (2 -
naphthylmethyt} benzoxazole);

(14) SDZ PGU 693 ((+) - frans - 2 (S - ({4 - chlorophenoxy) methyl) -
7alpha - (3, 4 - dichlorophenyl) tetrahydropyrrolo (2,1 - b) oxazol - 5

10 (6H) - one);

(15) 815261 ({- ) -4 - (2 - ((9H - fluoren - 9 - ylacetyl) amino) ethyl)
benzoic acid 2 - ((2 - methoxy - 2 - (3 - {trifluoromethyl) phenyl) ethyl)
amino) ethyl ester);

{16) AZM 134 (Alizyme),

15 {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 —

20 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 acid dimethyl diester);

(27) Dexlipotam (5 (R) - (1, 2 - dithiolan - 3 - yl) pentancic 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);



(52) glucose-6 phosphatase inhibitors; 30 (53) fatty acid glucose transport
protein; (54) glucocorticoid receptor antagonists; and -87- (55)

gl ut am ne: fruct ose- 6- phosphat e am dot ransferase (GFAT) nodulators. (O

Bi guani des, which decrease |iver glucose production and increases 5 the

upt ake of glucose. Exanples include netformn such as: (1) 1, 1 -

di net hyl bi guanide (e.g., Metformn - DepoMed, Metform n - Biovai

Cor poration, or METFORM N GR (netfornla%gastrlc retention polyner)); and
(2) metformin hydrochloride (N, N -di nethyl i m dodi car boni mi di ¢ diam de 10
nonohydr ochl ori de, also known as LA 6023, BMS 207150, GLUCOPHAGE, or

oo e ((@b) %p@ngé o Iq Sge @%‘@er?sﬁp i {)fd}ol ks Etho

al pha- gl ucosi dase pha- ose to ucos t her eby
del ayi ng t he di gesbenmtmﬁn -1'6 v,lmetﬁmWUuaamIWe -Thet ddidhgkst ed car bohydr ates are

subsequent |y br_ ﬁﬂbgg%ggﬁﬁﬁh%g#g reduci ng the post-prandial gl ucose

peak. Exanpl es are n ’I|m ted to: (1) acarbose (D - gl ucose,
O- 4,6 - di deo>(§32}HQL9?6(($1(4S (2(-X5alnpstiay! 4 2l -pivenPbrdzl 641-gh@iHoxy) 4, 5, 6 -

;lr :Dﬂgdr oxy_ - g?uéop@y ﬁ érrg pIgpquguno) @Op'oﬁ?ld 3 Lexgn_ ) gII u;:o)pl)lyz aﬁgns;IO) N (1 -
GLUCR . PRANDASE T 24 U A of 7 ST S A e T
pi peridinetriol, |thiazohdie h3.ftogipselyl) - 2 25 (hydroxynethyl) -, (2R
(2al pha, 3beta, g@ [Pﬁp,5551p@g a)) - or (2R 3R 4R 5S) - | - (2 - hydroxyethyl)
- 2 - (hydr oxyrret hy
(35) DRF-NPCC;
10 (36) CLX 0100, CLX 0101, CLX 0900, or CLX 0901;
(37) lkappaB Kinase (IKK B) Inhibitors
{38) mitogen-activated protein kinase (MAPK) inhibitors
p38 MAPK Stimulators
(39) phosphatidyl-inositide triphosphate
15 (40} insulin recycling receptor inhibitors
(41) glucose transporter 4 modulators
(42) TNF-o. antagonists
{43) plasma cell differentiation antigen-1 {PC-1) Antagonists
(44) adipocyte lipid-binding protein (ALBP / aP2) inhibitors
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 [l (known as V-411) or Glucanin, produced by Biotech Holdings
Lid. or Volque Pharmaceutical;
(52) glucose-6 phosphatase inhibitors;
30 (53) fatty acid glucose transport protei'n;

(54) giucocorticoid receptor antagonists; and



pi peridinetriol, also known as BAY 1099, BAY M 1099, BAY-m 1099, BAYGLITQO,,
DI ASTABOL, GLYSET, M GLI BAY, M TOLBAY, PLUMARCOL); _88- (3) CKD-711 (0 - 4 -
deoxy - 4 - ((2,3 - epoxy - 3 - hydroxynethyl - 4,56 trihydroxycycl ohexane
-1 - yl) amno) - alpha - b - glucopyranosyl - (1 - 4) - alpha - D -

gl ucopyranosyl - (1 - 4) - D - glucopyranose); (4) emglitate (4 - (2 -
((2R, 3R, 4R, 5S) - 3,4,5 - trihydroxy - 2 5 (hydroxynethyl) - 1 -

pi peridinyl) ethoxy) benzoic acid ethyl _gster, also known as BAY o 1248 or
MKC 542); (5) MOR 14 (3,4,5 - piperidinetriol, 2 - (hydroxymethyl) - 1 -
met hyl -, (2R - (2al pha, 3bet a, 4al pha, 5beta)) -, also known as N

et hyl deoxynoj i ri mum)iglutaminy:FRAdHE-GBRedpPate Whidofabiérasé SEFXPY! | bose (3,4
di deoxy - 4 - ((2W¥gﬁ§ﬁroxy - - ?ﬁygﬁg&ynethyl) ethyl)@2 an?no) - 2-C-
(hydroxynmet hyl ) - D MO@HAOLS. i nositol or D - epi - Inositol, 3,4 - di deoxy
- ((2 - hydroxy - | - (hydroxymethyl) ethyl) amno) - 2 - C -

(hydr oxynet hyl) -, so known as A 71100, AQ 128, ASEN, USTAT,

VOGLI STAT. 15 (E) (‘P%EPPWQ%M'%@%@% liyer PGWPE'A‘?PP@%"CF%SGS

i ntermedi af e'tﬁ&hbﬂﬁ&e oRBRicb ) FExAGH1bS Mciuds WdtRFmin'Ridhia8] ect abl e or inhal ed
insulin, tissue Selective insulin, gl ucoghosphokl nin (D-chiroinositol),
&

insul i n anal ogues (§uibH adimetaibiguanide g Metformin i Dapebledi Metferrsiices in the
et fosy and endodaouaSSpBifton B METROREAN BR Andhidinipgfiuic RAdoR, | NoU "
to: (1) Biota; (2) pdym€Q);agd) (SP - 5 - 21) - oxobis (1 -
pyr rol i di necar bodi bl 0&% s hiiroshidnd NP -YMethylimidodicarbonimidic diamide
10 monohydrochloride, also known as LA 6023, BMS 207150,
GLUCOPHAGE, or GLUCOPHAGE XR.

1
N

(D) Alpha-glucosidase inhibitors, which inhibit alpha-glucosidase. Alpha-
giucosidase converts fructose fo 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 - glucopyranosyi - (1 - 4) -
O - alpha - D - glucopyranosyt - (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 - hydroxyethyl) - 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 1098, BAY M 1099, BAY-m-1089,
BAYGLITOL, DIASTABOL, GLYSET, MIGLIBAY, MITOLBAY,
PLUMAROLY);



25 (4) insulin aspart (human insulin (28B - L - aspartic acid) or B28-Asp-

i nsulin, also known as insulin X14, |NA-X14, NOVORAPI D, NOVOM X, or
NOVOLOG); (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 |ys-pro -89- insulin, LY
275585, HUVALOG, HUMALOG M X 75/25, or HUVALOG M X 50150); (7) insulin
glargine (human (A21 - glycine, B31 - aB§inine, B32 - arginine) insulin HCE
901, also known as LANTUS, OPTISULIN); 5 (8) Insulin Zi nc Suspension,

tended (Utral k LIN U ULTRALENTE; (9) Insuli
T he suspenst on (LoD BR/ohe 89S 4 1A~ SReyshs AVSPHRTIBA -ABri n -
suspensi on, al so kn@iMydasydyehdhaxand=T1 Nyth bmirdyVeldhb -l - @licophkadgsliN (4~ 10 (10)

HUMULI N 50/ 50 (50% i sophane _insulin and 50%insulin injection);” (11)
HUMULI N 70/ 30 (70% AsopRba e D rEysapsranesyl a hti- 40ob ridusapirancsgkct i on), al so

(12) i neul in 1 sopt A O AR AESRb oY B v, 16
NOVOLI N NsPenFi | I, KipdoxyraethyPr-ef 4 pipesttinylathiiyNbihzdid 8)id eéyliester, ialsoul i n
ponri |1 NovoLl N R BTOH AT Otefl i M8E Regul'ar 500 (Ooncentr at e
(14) ARIAD; 20 (1%)MOR 1973833 - piperidinetriol, 2 - (hydroxymethyl) - 1 - methyt -, (2R -
(2alpha,3beta,4alpha,5beta)} -, also known as N-
methyldeoxynojirimycin or N-methylmoranoline); and
10 (6) Voglibose (3,4 - dideoxy - 4 - ({2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) - D - epi — inositol or D - epi -
Inositol,3,4 - dideoxy - 4 - ((2 - hydroxy - 1 - (hydroxymethyl) ethyl)
amino) - 2 - C - (hydroxymethyl) -, also known as A 71100, AO 128,
BASEN, GLUSTAT, VOGLISTAT.
15
(E) Insulins include regular or shori-acting, intermediate-acting, and long-
acting insulins, non-injectable or inhaled insulin, tissue selective insulin,
glucophosphokinin (D-chiroinositol), insulin analogues such as insulin molecuies
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 - pyrrolidinecarbodithioato - 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 - oxotetradecyi) - L - lysine) - (1A
- 21A), (1B - 29B) — Insulin or NN 304);
30 (6) insulin lispro ("28B - L - lysine - 298 - L - proline human insulin, or
Lys(B28), Pro{(B29) human insulin analog, also known as lys-pro



(16) L-783281; and (17) TE-17411. (F) Insulin secretion nodul ators such as:
25 (1) glucagon-like peptide-1 (AP-1) and its mnetics; (2)

gl ucose-insulinotropic peptide (@P) and its mnetics; (3) exendin and its
mnetics; (4) dipeptyl protease (DPP or DPPIV) inhibitors such as (4a)

DPP- 728 or LAF 237 (2 - pyrrolidinecarbonitrile,| - (((2 - ((5 30 cyano - 2
- pyridinyl) amno) ethyl) am no) acetyl), known as NvP - DPP - 728, DPP -
728A, LAF - 237); -90- (4b) P 3298 or P32/98 (di - (3N - ((2S, 35 - 2 -
amno - 3 - nethyl pentanoyl) - 1, 3 ““thiazolidine) fumarate); (4c) TSL
225 (tryptophyl - 1,2,3,4 - tetrahydroisoquinoline - 3 - carboxylic acid); s

(4d) Valine pyrrol iﬂ%ﬁﬁ% wadz_%gé,:l-:d@ﬁ%?e, HUMALOG MIX 75/25, o HUMALOS 1 )

1- am noal kyl i soqui nol T ndne-4-car’box e$ and anal ogues t'hereo
272-070 (1 - (L - \BIDgBY/SEYrrolidine); (4g) TMC-2A, TMC-2B, or TMC-2C, (4h)

D 2e8t e L)) R AR R 5 o £ LR R g, o (4
agoni sts whi ch i ncl imgelin buHOE 201)alkso khowh ad LANTUS, ORTIBULIN; (AC 137,
TRt A GARIEN T M
than that found w t QUMALINSSool L ERAISENTEE PPAR
(9) Insulin Zinc suspension (Lents), a 70% crystalline and 30% amorphous
insulin suspension, also known aﬁs LENTE ILETIN Il, HUMULIN L, or
NOVOLIN L;
10 (10) HUMULIN 50/50 (50% isophane insulin and 50% insulin injection);
(11) HUMULIN 70/30 (70% isophane insulin NPH and 30% insulin
injection), also known as NOVOLIN 70/30, NOVOLIN 70/30 PenFill,

NOVOLIN 70/30 Prefilled;
(12) insulin isophane suspension such as NPH ILETIN [I, NOVOLIN N,
15 NOVOLIN N PenFill, NOVOLIN N Prefilled, HUMULIN N;

(13) regular insulin injection such as ILETIN H Regular, NOVOLIN R,
VELOSULIN BR, NOVOLIN R PenfFill, NOVOLIN R Prefilled,
HUMULIN R, or Regular U-500 (Concentrated);
(14) ARIAD;
20 (15) LY 197535;
(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, 1 - {{(2 - ((5 -
30 cyano - 2 - pyridinyt) amino) ethyl) amino) acetyl), known as NVP -
DPP - 728, DPP - 728A, L.AF — 237);



gamma agoni sts. Oral anti-diabetic agents may include insulin,

sul fonyl ureas, biguanides, neglitinides, Ad's, PPAR al pha agonists, and
PPAR gamma 20 agoni sts, and dual PPAR al phal gamma agoni sts. PPAR al pha
agoni sts are useful for the treatnment, prevention, or inhibiting the
progression of one or nore of the follow ng conditions or diseases: phase |
hyperli pidem a, pre-clinical hyperlipidema, phase Il hyperlipidema, 25
hypertension, coronary artery disease ((QAD), and hypertriglyceriden a.
Preferred conpounds of the invention are useful in |owering serumlevels of
| ow- density |ipoproteins (LDL), IDL, and/or snall-density LDL and ot her

at herogenic ol eCU'(‘Pﬁ)PGQQ&Yﬁi BSZ!DS%dem (@BSESPL NeRRRR -8 OfnkthyP!
dysl i pidem c conplications, reduci ng cardi ovascul ar corrpl i cations.

Preferred compounds alléﬁi‘@?%f%d @sé%ﬁ?o'tdweef‘%ﬂ%g | evel s of high-density
|
' poprotei ns (HOL). (aé) Fvess N ey Of 2390 telrbhliisbayififile 1L, and/ or

free fatty acids. It al so de ta 1 ower As PPAR al pha
agoni sts, the conpound@ﬂfbfbxwlﬁemdl‘iventl on may be nore s potent and

efficaci ous for Io %lﬁglp%h%gﬁ ‘?%ﬂ%fp )ha_n known fibrates.” The present

conpounds "al so may rease fpl d netabolism providing a nethod
}‘pr_ dI O?I nghwel ght (49)51-agmfo;mtkyhmcmtntglincbm&cbnngﬂ@kés aﬁﬂﬁaaiotgd&(thettm;eh ring

i pids (suc as lo er i ng obesity or e
condi ti on of being %@%g%—;t#t'&al@"a%ﬁféﬁy')oqy"lo}'ﬁ'f‘ﬁ ‘| owering agents incl ude
bi |l e acid sequestr anf4g) TMCRA, TMC28, boTideraciat i ves nicotinic acid, and
HMG3CoA reductase in ors, ific exa Ies i ncl ude statins such as
LI Pl TORTM ZOCORTM ‘ﬁ%ﬂé) etfﬁ/\” 9SHSERAN *VACORTM and pitavastatin
(nisvastafgd n) (N ssqm) dgmqnﬂﬁgwg arﬁankyo Novartl s) and extended rel ease

forms thereof, such as ADX-1 59 (extended rel ease lovastatin), as well as
Col estid, Lochol est (4i9B%2%4A44x romi d, Lopid, and is Tricor. Exanples of

bl ood pr essur e | oy ihgBHSAohRE AR 232 OGR8! LRNST ve

(6) amylin agonists which include, but are not limited to, pramlintide (AC-

137, Symiin, tripro-amylin or pramliintide 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, meglifinides, 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, andfor small-density LDL and other atherogenic
molecules, or molecules that cause atherasclerotic or dyslipidemic complications,
thereby reducing cardiovascular compiications. Preferred compounds alsc are
30 useful in elevating levels of high-density lipoproteins (HDL), in lowering levels of



agents, such as angi otensin-converting enzyme (ACE) inhibitors (Accupril

Al tace, Captopril, Lotensin, Mavi k, Mnopril, Prinivil, Univasc, Vasotec, and
Zestril), adrenergic bl ockers (such as Cardura, Di benzyline, Hylorel,

Hytrin, 20 Mnipress, and M nizide) aiph/beta adrenergic blockers (such as
Coreg, Nornodyne, and Trandate), cal cium channel blockers (such as Adal at,
Cal an, Cardene, Cardizem Covera-HS, Dilacor, DynaCrc, Isoptin, N notop,
Norvace, Plendil, Procardia, Procardia XL, Sula Ti azac, Vascor, and

Verel an), diuretics, antiotensin II regéptor ant agoni sts (such as Atacand,
Avapro, Cozaar, and 25 Diovan), beta adrenergic bl ockers (such as Betapace,

Bl ocadr enTen(%rmcgh&%d LD‘E?E&:&EIB} fred féﬂg éa‘gxld? ;f% !a@gﬂgﬂlzﬂa‘@{oq of- OPr essor,

Sectral, vaso tors such as Deponlt
Di |l atrate, SRPG/doftG. |sno, |sor d| |, Isordil Titradose, Monoket, Nitro-Bid,
Nitro-Dur, Nitrolingual Spray, Nit rost at, and Sorbitrate), and conbi nations
t hereof (such as Lexxel, Lotrel, Tarka, Teczem 3o Lotensin HCT, Prinzide,
Uniretic, VaseretAs PPAE‘salpinaeagc\srysts -tﬂaeorﬁpommltm:n%m:ohohépbe Rebrehem cal

?RSelrjllt IO lo(r)1 galggggﬁﬂ%geﬁga%g oﬁ%ﬂﬁg mg?ycle}uliéjsst&) nown %rat }a prés%%t
gn{ g [ 1I Et lh]yboﬁpé&zdsraiéd mymé&xamﬂwlt%wméﬁ%hs‘én Q)r(?w@rl\lﬂé] %trhédﬂw Frcsmap ht hal
yl sul fan nmet hyl propi.onic acid anpl e
losmg weight, losing fat weight, lowering body mass index, lowering IIpldS {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, nicofinic 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 Golestid, Locholest, Questran, Atromid, Lopid, and

15 Tricor.

Examples of blood pressure lowering agents include anti-hypertensive
agents, such as angiotensin-converting enzyme (ACE) inhibitors (Accupril,
Altace, Captopril, Lotensin ,Mavik, Monopril, Prinivil, Univasc, Vasotec, and
Zestril}, adrenergic blockers (such as Cardura, Dibenzyline, Hylorel, Hytrin,

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), diuretics,
antiotensin |l receptor antagonists (such as Atacand, Avapro, Cozaar, and

25 Diovan), beta adrenergic blockers (such as Betapace, Blocadren, Brevibioc,
Cartrol, Inderal, Kerlone, Lavatol, Lopressor, Sectral, Tenormin, Toprol-XL, and
Zebeta), vasodilators (such as Deponit, Dilatrate, SR, Imdur, Ismo, Isordil, isordil
Titradose, Monoket, Nitro-Bid, Nitro-Dur, Nitrolingual Spray, Nifrostat, and
Sorbitrate), and combinations thereof (such as Lexxel, Lotrel, Tarka, Teczem,

30 Lotensin HCT, Prinzide, Uniretic, Vaseretic, Zestoretic).

1



OCF3 OO0 HOx 7c¢c Si \ r-NH \\\ N

2-{2,[1-Ethyl -3-(4-trifluoronethoxyphenyl )ureido]i ndan-5-ylsulfanyl}-2- 15
nmet hyl propi oni ¢ acid EC50 = 0.027 pM Exanple 3 OCF3 O OHO S ~-NH 20
(S)-2-{2-[1-Ethyl-3-(4-trifluoronet hoxypheenyl)ureido]indan-5-yl sul fanyl}-2-
met hyl propi onic acid EC50 = 0.0002 M -93- Exanple 4 SCF3 / / HOI17cS -NH
2-{2-[1-EthYl -3 (4-t(fluoronethYl sul fanYl PhenYl) urei dol i ndan-5- Yl sul fanY}|
-2- methyl propionic acid 5 EC50 = 0. 037 pM Exanple 5 SCF3 JO- O/ HO'" X\
\J-NH

F. Examples

The following chemical and biological examples are intended to illustrate, not

limit, the invention.

Example 1
Q
M&S@%ﬁg@“ﬁ
H

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyi)ureido]-5,6,7,8-tetrahydronaphthalen-2-
ylsulfanyl}-2-methylpropionic acid
10 ECg = 0.023 [J.M

Example 2
OCFs

0 Q
KD
2-{2-[1-Ethyl-3-(4-triflucromethoxyphenwl)ureidojindan-5-yisulfanyl}-2-
15 methylpropionic acid
ECs0 = 0.027 uM

Example 3
OCF,

o o)
o K
20 {8)-2-{2-[1-Ethyi-3-(4-trifluoromethoxyphenyl)ureidolindan-5-visulfanyl}-2-

methylpropionic acid
ECso =0.0002 p.M



N 2- Met hyl - 2-{2-[ 1-pentyl -3-(4-trifluoronethyl sul fanyl phenyl)ureido]i ndan-5-
10 yl sul fanyl }propionic acid EC50 = 0.053 M Exanple 6 Ja 0 HO'" X S\ TNH
N 15
2-{2-[1-Et hyl - 3- (4-i sopropyl phenyl ) urei do] i ndan-5-yl sul fanyl }-2-net hyl propi o
nic acid EC50 = 0.056 gM 20 -95- Exanple 10 Jo 0 HO XS\ ~NH'
2-{2-[3-(4-isopropyl phenyi)-1-(3-pentyl)ureido]indan-5-yisul fanyl) - 2-
met hyi propi onic acid 5 EC50=0. 165M Exanple 11 00 0 11 ~ HO X N NH
2-{2-[3-(4-tert-Butyl phenyl)-1-(3- pentylré?ur ei do]i ndan-5-yisul fanyl)-2- 10
met hyl propionic acid EC50 = 0.173 M Exanple 12 0~ O -

Example 4

SCF3

Q Q
st
2-{2—[1-Ethyl-3-(4-triﬂuor0methylsulfanylphenyl)ur'eido]indan-5-ylsulfanyl}-2-
methyipropionic acid
5 ECso = 0.037 pM

Example 5
SCFy

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethylsuifanylphenyl)ureidolindan-5-
10 ylsulfanyi}propicnic acid
ECsp = 0.053 uM

Example 6

9 0,
T RCD
15 2-{2-[1-Ethyl-3-(4-isopropylphenyl)ureidolindan-5-ylsulfanyl}-2-methylpropionic
acid
ECao = 0.056 MM

20



HO XS\ N-NH N 15

(3-(Bi phenyl -4-yl - 1-pentyl urei do)i ndan-5-vyi sul fanyl ] - 2-net hyl propi oni c
C50 = 0.183 M-94- Exanple 7 \N 0 0 HOS TNH //\\ N

[ 3- (4- D et hyl am nophenyl ) - 1- et hyl ur ei do] i ndan- 5-yl sul f anyl } - 2-

yl propionic acid 5 EC50 = 0.075 M Exanple 8 OCF3 xO O Od, HO' XS\

~NH N /

2- Met hyl -2-{2-[1-pentyl -3-(4-trifluoronethoxyphenyl)ureido]indan-5-yl sul fany

|}-2- 10 nethyl propionic acid EC50 = 0.0/3 M Exanple 9 N o0 0 0,0, HO X S~

~-NH 15

2-{2-[3-(4-D net hyl am nophenyl ) - 1- pelgthbwﬁj do] i ndan- 5-yl sul f anyl } - 2-

met hyl propi onic acid

S
3
E
3

2-{2-[3~(4-1sopropylphenyl}-1-(3-pentyljureido}indan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECs5 = 0.165 uM

Example 11

Hoj%r):\/ Z»‘””

‘

2-{2-[3-(4-tert-Butylphenyl}-1-(3-pentyljureidolindan-5-ylsulfanyl}-2-
10 methylpropionic acid
ECso = 0.173 pM

Example 12

(D
o . O
K

/

15 2-[2-(3~(Biphenyl-4-yl-1-pentylureido)indan-5-visulfanyl]-2-methyipropionic acid
ECsp = 0.183 uM



EC50 = 0.131 M-96- Exanple 13 0 0 HO'JXS | ~NH /\

2-{2-[3-(4-1sopropyl phenyl ) -1-(3-hexyl)ureido]i ndan-5-ylsul fanyl}-2-

met hyl propionic acid 5 EC50 = 0.184 M Exanple 14 OCF3 \ JOX HO" S NH /-~
2- Met hyl - 2-{2-[ 1- hexyl -3-(4-trifl uoronet hoxyphenyl ) urei do]indan-5- 10

yl sul fanyl }propionic acid EC50 = 0.213 M Exanple 15 SCF3 JO- O HO' X S\

/-NH N 15
2-Met hyl -2-{2-[1-hexyl -3-(4-trifluoronethyl sul fanyl phenyl)ureido]i ndan-5-
yl sul fanyl } propionic acid ECSO = 0.123 -97- Exanple 16

Example 7

0 Q
HO&Smg—NH
2-{2-{3-(4-Dimethylaminophenyl)-1-ethylureidolindan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECso = (0,075 I,LM

Exampie 8

OCF4
o)
Q
= KD

2-Methyl-2-{2-[1-pentyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-yisulfanyl}-2-
10 methylpropionic acid '
ECso =0.073 LLM

Example 9

\
N—

oo

15 2-{2-[3-(4-Dimethylaminopheny!)-1-pentylureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
ECso = 0.131 uM



OCF3 00l OHAO7c S| N NH

2- Met hyl -2-{2-j 1-propyl -3-(4-trifluoronmet hoxyphenyl)ureido]indan-5- 5

yl sui fanyl }propionic acid EC50 = 0.158 M Exanple 17 SCF3 / xO O HO X S |

\' N NH 10

2- Met hyl -2-{2-[1-butyl -3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan- 5-

yi sul fanyl } propionic acid EC50 = 0.160 M Exanple 18 OCF3 O'N O HOS t-NH
NH 15 ~ 2-Methyl-2-{2-[3-(4-trifluorongthoxyphenyl)u

rei do]i ndan-5-yl sui fanyl }propionic acid EC50 = 0.135 M 20 -98- Exanple 19
OCF3

Example 13

“0%(3‘@:)-?”“‘_

2-{2-[3~(4-1sopropylphenyl)}-1-(3-hexyl)ureido]indan-5-ylsulfanyl}-2-
methylpropionic acid
5 ECsp = 0.184 uM

Example 14
OCF4

" O&S\CO—‘}_NH

2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethoxyphenyl)ureidolindan-5-
10 yisulfanyl}propicnic acid
ECso = 0.213 uM

Example 15

SCFy

Ko

15 2-Methyl-2-{2-[1-hexyl-3-(4-trifluoromethylsulfanylphenyljureido]indan-5-
ylsulfanyl}propionic acid
ECs0 = 0.123 uM



Ol 0 HO X S~ ~--NH 2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoronethoxyphenyl
)ur ei do]i ndan-5- ylsul fanyl }propionic acid 5 EC50 = 0.125 pM Exanple 20 CF3
0O 0 HG6S NH f

2- Met hyl -2-{2-[1-(3-nethyl butyl)-3-(4-trifluoromethoxyphenyl)ureido] i nda
n-5- 10 yl sul fanyl }-2-net hyl propi onic acid EC50 =0.106M- Exanple 21 /1 o HO
7¢c ST \ N~NH /\ is

2-{2-[3-(4- Isopropylphenyl) 1-(3- nethyéputyl)ureldo]lndan 5-yl sul fanyl } - 2-
met hyl propionic acid EC50 = 0.106 M -99-" Exanple 22 0 HOS OCF3 | NNJ H
2-{6-[1-Butyl - 3-(4- trifIuoronethoxyphenyl)ureldo] 5,6,

7, 8-t etrahydronapht hal en-2- vyl sul fanyl }-2-net hyl propi onic acid

Example 16

th Q
y o&smg—w
2-Methyi-2-{2-[1-propyl-3-(4-trifluoromethoxyphenylureido)indan-5-
5 ylsulfanyl}propionic acid
ECsp = 0.158 uM

Example 17
SCF,

Q Q
HOJXS\E ):/\ )B\}_N”
10 2-Methyl-2-{2-[1-butyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-
yisulfanyl}propionic acid
ECso = (0,160 ]J.M

Example 18
OCF;

o]

0,
Ho)ks PN
NH

2-Methyl-2-{2-[3-(4-trifluoromethoxyphenyljureidolindan-5-ylsulfanyl}propionic

15

acid
ECs0=0.135 ;,LM

20



s EC50=0.219M Exanple 23 HOS 1AOI SCFy / NxNI / H
2-{6-[1-Butyl-3-(4-trifluoronethylsul fanyl phenyl)ureido]-5, 6,7, 8- 10

t et r ahydr onapht hal en- 2-yl sul fanyl } - 2- net hyl propionic acid EC50 = 0.244 M
Exanple 24 150 HOS IOl F3 / NNH

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

7, 8-tetrahydronapht hal en- 2-yl sul fanyl }-2-net hyl propi onic acid EC50 = 0. 235
M 20 -100- Exanmple 47 0 HO S O OCF3 g( N~N1T / J H

2-{6-[1-Et hyl - 3- (4-trifl uor onet hoxyphenyl) ur ei do] - 3- met hoxy- 5, 6, 7, 8-

t et r ahydr onapht hal en- 2-yl sul f anyi } - 2- net hyl propionic acid s EC50 = 0.045 M
Exanpl e 49 Example 19

OCF,

HO&S\C : :}-NH

é

2-Methy-2-{2-[1-pent-4-enyl-3-(4-triffuoromethoxyphenyl)ureidojindan-5-
ylsulfanvi}propionic acid
5 EC50 =(.125 l.lM

CF,
T
2-Methyl-2-{2-[1-(3-methylbutyl)-3-(4-trifluoromethoxyphenyl)ureido]indan-5-

10 ylsulfanyl}-2-methylpropionic acid
l EC50 =0.106 ],LM

Example 20

Example 21

HOJOXS\E I> (:l;\:““

15 2-{2-[3-(4-Isopropylphenyl}-1-(3-methylbutylJureido]indan-5-ylsulfanyl}-2-
methyltpropionic acid
ECsp = 0.106 |.I.M



HOO 1 NOI OCF3 ~NJ H
2-{6-[1-Ethyl-3-(4-trifluoronethoxy-phenyl)-ureido]-5,6,7,8-tetrahydro-napht
hal en- to 2-yl oxy}-2-nmethyl -propionic acid EC50 = 0.309 M Exanple 50 0 O 3
HOSI "1 OCF FNKNI / His
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,86,7, 8-

t et rahydr onapht hal en- 2-yl sul fanyl }-2-nmet hyl propionic acid EC50 = 0.010 M
Example 51 HOS 1 Ol OCF3 CI N 20 J

2-{6-[1-Ethyl -3-(4-trifluoronethoxypher8d- )ureido]-3-chloro-5,6,7, 8-

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl propi onic acid EC50 = 0. 027 pM

-101- Exanple 52 0 Ho5cs 0' xyOCF3 _ Br NXN |
Example 22

T O
j H

2-{6-[1-Butyl-3-(4-trifluoromethoxyphenyl)ureido}-5,6,7,8-tetrahydronaphthaten-2-
yisulfanyl}-2-methylpropionic acid
5 ECsp = 0.219 pM

Example 23

gaivol o
J) H

2-{6-[1-Butyl-3-(4-trifluoromethylsulfanylphenyl)ureido]-5,6,7,8-
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECsp =0.244 uM

Example 24
15

o}
Ho S o OCF3
OO
S
2-{6-[1-Hexyl-3-(4-trifluoromethoxyphenyl)ureido]-6,6,7,8-tetrahydronaphthalen-
2-ylsulfanyl}-2-methyipropionic acid

ECso = 0.235 uM
20



JH 2-{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl)ureido]-3-brono-5,6,7, 8-

t et rahydr onapht hal en- 2-yi sul fanyl } - 2-nmet hyl propionic acid 5 EC50 = 0.017 isM
Exanple 53 0 HOs O OCF3 NN H 2-{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl
Jureido]-3-nmethyl-5,6, 7,8- 10

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- net hyl propi onic acid EC50 = 0.042 pM
Exanple 54 HO3 | i O I OCF3 F3CO NN J H 15

2-{6-[1-Ethyl -3-(4-trifluoronet hoxyphgl&%li) urei do)-3-trifluoronethoxy-5,6,7,8
- tetrahydronapht hal en- 2-yl sul fanyl } - 2-1ret hyl propionic acid EC50 = 0.131 M
Exanple 55 0 HOIl ~JL u, O F3 | ' NH 20

2-{6-[1-Ethyl-3-(4-trifluoronet hoxyggﬁ.ﬁgglg)dyr ei do] - 3- phenyl -5, 6, 7, 8-
t et r ahydr onapht hal en- 2-yl sul fagyl }-2-nmethyl propionic acid EC50 = 0.545 M

Ho%:m) )OL g OOC&

2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyiureidol-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyi}-2-methylpropionic acid
5 ECs5 = 0.045 }J.M

Example 49
O
H°%<°©::5,iN£>°°F’
H

2-{6-[1-Ethyl-3-(4-trifluoromethoxy-phenyl)-ureido}-5,8,7 8-tefrahydro-naphthalen-
10 2-yloxy}-2-methyl-propionic acid
EC50 =0.309 pM

Example 50
oo™
) H

15 2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyt)ureido}-3-fluoro-5,6,7,8-
tetrahydronaphthaien-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.010 uM

Example 51
o]
"o S o OCF,
%,mh‘ﬂ\”@
JH
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-chloro-5,6,7,8-

tetrahydronaphthalen-2-ylsulfanyi}-2-methylpropionic acid
ECs = 0.027 ],LM

20



-102- Example 56 0 &I O(),0H N-NH

2-{6-[1- Et hyl - 3- (4- hydr oxyphenyl ) urei do] -5, 6,7, 8-tetrahydronaphthal en-2-

yl sul fanyl }-2-met hyl propionic acid 5 Exarrple 57 0O HOs | ONH2 NxN H
2-{6-[ 4- Ami nophenyl ) - 1- et hyl -urei do] -5, 6, 7, 8-t et rahydr onapht hal en- 2-yl sui f an
| }- 2-nmet hyi propionic acid 10 Exanpl e 58 O11 HOSI i Ol i Nxb J
-{3-Chl oro-6-[ (4-nethyl - phenoxyca rbonyl)-ethyl-amno)-5, 6,7,

tetrahydro- naphthal en-2-yl sul fanyl } 131 met hyl - propionic acid 15 EC50 =

3

y
2
8-
0.340 M Exanple 59 0 HOS O a

Exampie 52

e Seew o

2-{6-[1 —Ethyl-3-(4-triﬂuoromethoxyphenyl)ureldo]-3—bromo-5 6,7.8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid
5 ECsq = 0.017 uM

Example 53
o}
HO S o OCF;
&D&Nxv{j
J H

2-{6-[1-Ethyl-3~(4-triﬂuoromethoxypher'iyi)ureido]-3-methyl-5,6,7,8—
10 tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECs0 = 0.042 uM

Example 54

H0J>< £ /@ﬂcﬂ
J

FzCO

15 2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)ureido}-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECso = 0.131 uM

Example 55

2-{6-[1-Ethyl-3-{4-trifluoromethoxyphenyi)ureido}-3-phenyi-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid
ECsp = 0.545 pM



al~NxOI~J

2-{3-Chl oro-6-[ (4-chl oro- phenoxycar bonyl ) - et hyl -am no] -5, 6,
20 napht hal en- 2-yl sul fanyl } - 2- met hyl - propi oni ¢ acid ECao =
60 -los- OFHo SI I / & 130
2-{6-[Ethyl-(4-trifluoromethoxy-phenoxycarbonyl)-am no]-5,6, 7,

8-t etrahydro- naphthal en-2-yl sul fanyl }-2-net hyl -propionic acid EC50 = 0. 002
M 5 -104- Biological Exanple | HD bDNA _Assay 5 HAIIE rat hepatonma cell

i ne was obtained fromATCC. Cells were cultured in 175cn2 tissue culture
flask or seeded in 96-well plate with (high serumcontent, 10% fetal bovine
serum and 10% cal f serum) culture neEdariple®dd naintained at 37C and 5% Q02

t hroughout study. Twenty-four hgurs after the initial seeding of the
96-wel | plate by hand (approxi mate 1. 0Q, 000/wellgdy the HD io gene induction
assay was initiated. Media wa® 12 %.‘ rced wi th 100ul of |ow serum
culture nedia (5% charcoal /dextran 1t ed "¥a serun) containing vehicle
(DMSO) or test conmpounds or standard. | s returned to incubator for 24
hours cul ture. Il i [ uffer with
HD gene speci 12?0 [@S{I_’E,(méﬁlagg 8@%@@%@@3‘5?d*’g{{?@%ﬂﬂag“’*faﬁbﬁ‘%@é ' well to
initiate the is bDNA HD nmRNAladfaayl}-2-hsthypaponaddiNA assay was perfor nmed
accor di ng to

-tetrahydro-

7,8
0.390 M Exanpl e

Example 57
SO O™
/l H

2-{6-[4-Aminophenyl)-1-ethyi-ureido}-5,6,7,8-tetrahydronaphthalen-2-yisuifanyl}-
2-methylpropionic acid

10
Example 58
[¢]
s
RO
P
2-{3-Chloro-6-[(4-methyl-phenoxycarbonyl)-ethyl-amino]-5,6,7,8-tetrahydro-
naphthalen-2-ylsulfanyf}-2-methyl-propionic acid

15 ECs = 0.340 pM

Exampie 59
o
S, Cl
HO 0
R0 2O
P
2-{3-Chioro-6-[(4-chloro-phenoxycarbonyl)-ethyl-amino}-5,6,7 8-tetrahydro-

20 naphthalen-2-ylsulfanyl}-2-methyl-propicnic acid
ECs = 0.390 uM

Example 60



t he manufacturer's protocol (Bayer Diagnostics; Eneryville. CA ). At the end
of the assay, the | um nescence was quantitated in Dynex M.X mcroliter
plate |um nonmeter. EC50's were determ ned by non-linear regression with a
sigmoidal fit utilizing Gaphpad Prism 20 Biological Exanple 2
Transfection assay for PPARS receptors 25 HEK293 cells were grown in

DVEM F-12 Medi a suppl enmented with 10% FBS and gl utam ne (A BCOBRL). The
cells were co-transfected with DNA for 4fPAR-Gat4 receptor and

Gal4- Luci ferase Reporter using the DVRIE-C Reagent. On the follow ng day,

t he DNA- cont ai ni ng nedi um were repl aced wth 5% 30 Charcoal treated FBS
growm h nmedium After six hours® cells were seeded | n 96well plate and

i ncubated at 37 Cin CQ2 |ncunb’$%Q ht s were chall enged by test
conpounds and i ncubated for 24 50)’@2 i ncubator. Luciferase
activity was assayed usi ng the Steady- G;b Lumferase -105- Assay Kit from
Pronega. DVRI E- C Reagent was purchased from G BCO Ca

No. 10459- 014. @afﬁr[E 4-tnﬂé@@@@ih@@rnhwmmamﬂw}a@npm]c&aége&dtetrabydroe BCO Cat .

No. 31985. Steady-d o 6 K from Pronmega Part#
E254B. 5 In Vitro Dat aL@dﬁt 'agﬁ@@xﬂﬂh‘é@gﬂ%ﬁ@eﬁ RRyF12  EC50 (pM
[EC50 Qon [EC50 (pM] 1 0023 2 ECQ270.802uM. 24 3 0.002 [> 10 [> 10]

5




4 0.037 3.7
1.9 9 0.13
14 0. 213 1.
19 0. 125 1.
0.208 4.5 2
5
10
15
20
25
30

50.0532.54.0 6 0.056 3.6 1.9 7 0.075 0.80 8 0.073 5.9
11.02.9 10 0.165 5.1 11 0.173 6.1 12 0.183 11 13 0.184 1.2
30.3 150.123 1.2 16 0.158 0.37 17 0.160 0.43 18 0.135 0.31
4 20 0.106 0.44 21 0.106 0.05 22 0.219 23 0.244 24 0.235 25
6 0.130 2.1 27 0.294 28 0.323 8.2 29 0.382 30 0.385 31 0.497

- 104 -
Biological Example 1
HD bDNA Assay

H4lIE rat hepatoma cell line was obtained from ATCC. Cells were cultured
in 175cm? tissue culture flask or seeded in 96-well plate with (high serum
cantent, 10% fetal bovine serum and 10% calf serum) culture medium and
maintained at 37°C and 5% CO2 throughout study. Twenty-four hours after the
initial seeding of the 96-well plate by hand {(approximate 100,000/well}, the HD
gene induction assay was initiated. Media was removed and replaced with 100l
of low serum culture media (5% charcoal/dextran treated calf serum) containing
vehicle (DMSO) or test compounds or standard. Cells returned to incubator for
24 hours culture. At the termination of the challenge, 50ul lysis buffer with HD
gene specific CE, LE, BL probes was added directly into each well to initiate the
bDNA HD mRNA assay. The branched DNA assay was performed according fo
the manufacturer’s protocol (Bayer Diagnostics; Emeryville. CA.). At the end of
the assay, the luminescence was quantitated in Dynex MLX microfiter plate
luminometer. ECsy's were determined by non-linear regression with a sigmoidal

fit utilizing Graphpad Prism.

Biological Example 2

Transfection assay for PPARS receptors

HEK293 cells were grown in DMEM/F-12 Media supplemented with 10%
FBS and glutamine (GIBCOBRL). The cells were co-transfected with DNA for
PPAR-Gal4 receptor and Gal4-Luciferase Reporter using the DMRIE-C Reagent.
On the following day, the DNA-containing medium were replaced with 5%
Charcoal treated FBS growth medium. After six hours, cells were seeded in
g6well plate and incubated at 37 °C in GO, incubator overnight. Cells were
challenged by test compounds and incubated for 24 hours at 37°C in 5%CO2
incubator. Luciferase activity was assayed using the Steady-Glo Luciferase



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 -106- 40 1.30 41 2.21 42 2.34 43 2.99 44 2.09 45
0.780 46 1.39 6.0 47 0.045 > 3 48 0.014 > 3 49 0.309 [> 3) 50 0.010 > 3]
> 3) 51 0.027 > 110) 52 0.017 > 3] 53 0.042 [0.873] 54 0.131 [> 3] 55

0.545 1.72 58 0.340 0.613] [> 31 59 0390 [0.655] [1.11 60 0.002 > 31 > 3]

- 105 -

Assay Kit from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No0.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO Cat. No. 31985, Steady-Glo Luciferase Assay Kit was obtained from

Promega Part# E254B.
5
In Vitro Data
Example PPARG PPARS FI! PPARY FI?
ECs (M} {ECs (uM)] [ECse (pMD]

1 0.023

2 0.027 4.2 0.24
3 0.002 [>10] [>10]
4 0.037 3.7
5 0.053 2.5 4.0
[3 0.056 3.6 1.9
7 0.075 0.8 0
3 0.073 59 19
9 0.131 1.0 2.9
10 0.165 5.1
11 0.173 6.1
12 0.183 11
13 0.184 1.2
14 0.213 1.3 0.3
15 0.123 1.2

16 0.158 0.37
17 0.160 0.43
18 0.135 0.31
19 0.125 14

20 0.106 0.44
21 0.106 0.05
22 0.219

23 0.244

24 0235

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 56

36 0.796

37 0.838 1.9

33 0.950

39 1.00 9.3
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*! Fold induction for PPARS standard: FI= 36.1
*2 Fold induction for PPARy standard: FI=70.3

10

Biological Example 3

aP2 Assay for PPAR gamma Agonists

The procedure is described in detail in Burris et al., Molecular

Endocrinology, 1999, 13:410, which is hereby incorporated by reference in its

entirety, and aP2 assay results of agonist intrinsic activity may be presented as fold

increase over vehicle in induction of aP2 mRNA production.

Twenty-four hours after the initial seeding of the 96-well plates by hand

(around 20,000/well), the differentiation assay may be initiated. Medium may be

15

removed and replaced with 150pl 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 fo initiate the hDNA aP2 mRNA assay. The
branched DNA assay may be performed according to the manufacturer’s protocol

20

(Bayer Diagnostics; Emeryville, CA). Result may be expressed as the fold

increase of aP2 mRNA production activated over vehicle controls. ECsy’'s and

Emax may be determined by non-linear regression with a sigmoidal fit curve.



the | um nescent al kal i ne phosphat ase substrate, dioxitane, the | um nescence
o may be quantitated in a Dynex MLX mcroliter plate | um noneter.

A i gonucl eoti de probes designed to anneal to the aP2 nRNA and function in
the DDNA nRNA detection system are designed with ProbeDesi gner software
(Bayer Diagnostics). This software package anal yzes a target sequence of
interest with a series of algorithnms in order to determ ne which regi ons of
the 15 sequence can perform as | ocati onsigfor capture, |abel, or spacer probe
anneal ing. The sequences of the oligonucleotides are as follows: SEQ ID
NO 1 CATTTTGTGAGTITTTCTAGGATTATTCTTTTCTCTTGGAAP. GAAAGT SEQ I D NO. 2

ATGTTAGGT TTGGCCAT GalioWwirg thd ThlibAg&ANNE Pr&idipddtdiOcdls may be lysed with lysis

O T 1 S G AT, B i « 1
CCAGGT ACCT ACAAWRAGERECB T h Tat AGTEAH 20mMuis S HGTCT indoib&tor YOND.df the lysis

GCCCACTCCTACTTGT TTCATATAATCATTTAGGCATAGGACCCGTGICT  SEQ | D NO.
AGCCACTTTCCTC%%%MA ‘@:&? eqrrespending Qaptyre well

GGTTGATTTTCCA:II@@GMW @’ITG@A
GCATTCCACCA
%%Cclﬁ%am P ABETRPABEATECT
%“&%@&%&%W%@%%%@%%ﬁw%am SEQ
| D NO. 17 GF GCOnagASTABRNAGBAAATITTEAGIAT Hicrdtite/SHake! [(EMMNOTESer.

TCTGCAGTGACTTS%- Gl pro FBes IaeSIgne 0 BPOnI 5 tha aPD HRNA ST hhstion ihe

bDNA mRNA detection system are designed with ProbeDesigner software

CATCCCCATTEA! BEQnb 9, ¢
GTACCAGGACA TCTAAGGTTTTTA %@?r el Q'ng Nge gpture
@@mﬁm@nbam@awm 11

e ‘

(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 seguence can perform as locations for capture, label, or spacer probe anneating.
The sequences of the oligonucleotides are as follows:

SEQ ID NO.
SEQ ID NO,
SEQ ID NO.
SEQ ID NO.
SEQ 1D NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID. NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.
SEQ ID NO.

CATTTTGTGAGTTTTCTAGGATTATTCTTTTCTCTTGGAAAGARAGT
ATGTTAGETTTEGCCATGCCTTITCTCTTGGAAAGRARGT
CCTCTCGTTITTCTCTTTATGEGT TTTCTCTTGGAAAGAAAGT
GCTTATGCTCTCTCATAAACTCTCETGETITTCTCTTGGAAAGAARGT
CCAGCGTACCTACAMBAGCATCACATTTAGRCATAGEACCCGTETCT
GCCCACTCCTACTTCTTTCATATAATCATTTAGGCATAGGACCCGTGTCT
AGCCACTTTCCTGGTGECAAATTTAGGCATAGGACCCGTETCT
CATCCCCATTCACACTGATGATCTTTAGGCATAGGACCCATGTCT
GTACCAGGACACCCCCATCTAAGGTTTTTAGGCATAGGACCCGATETCT
GATTGATTTTCCATCCCATTTCTGCACATTTTAGACATAGGACCCETETCT
GCATTCCACCACCAGTTTATCATTTTAGGCATAGGACCCETGTCT
GCEAARCTTCACGTCCAGETCAACGTCCCTTGTT TAGGCATAGGACCCGTETCT
TCCCACAGAATETTGTAGAGTTCAAT TTTAGGCATAGGACCCGTGTCT
AAAACAACAATATCTTTTTGAACAATATATT TAGGCATAGGACCCGTATCT
TCAABGTTTTCACTGGAGACAAGITT
ARAAGGTACTTTCAGATTTAATGGTGATCA
CTGGCCCAGTATGARAGGAAATCTCAGTATTTTT
TCTGCAGTGACTTCOTCAAATTC

ATGETGCTCTTAACTTTCCTGTCA

v oo <l R s W N

P T O = S S
R R B N P R CR s



SEQ I D NO. 20 AAGTGACCCCTTTCATGAC 5 / Biol ogical Exanple 4 10 11 Day Dosi ng
of Exanple 3 in Fermale, 6-7 week A d db/db Mce (Fenale db/db mce (C57 BLK
S/ J- m+/ +Leprdb, Jackson Labs, Bar Harbor, M), 6-7 weeks of age, were

housed four per cage in solid-bottoned shoe box is cages.

Room t enper at ure

was nai ntained at 68-72 OF and humdity at 50-65% Roomlighting was on a
12-hour light/12-hour dark cycle. Mce were fed a certified NITH Rat and
Mouse/ Auto 6F reduced fat diet #5K52 (P Mgl Nutrition InYl, St. Louis, M)
via W F. Fisher and Son, Inc., Bound Brook, NJ). Food and water were
supplied ad libitum 20 The conpound was prepared as suspensions in 0.5%
hydr oxypr opyl = | cel mcal, Mdland, M). The dosing

vol une was 105Eﬁg{%'%? AB%JS%%\%\% g t.T emal e db/db di abetic m ce (8/group)
were orally gavaged once daily for 11 days with either 0.5% nethylcellul ose
in dH20 (vehicle) or 25 PPARagoni st at either 0.03, 0.1, 0.3, 1, 3, 10 ‘
ng/ kg/ day, Body wei ght was neasured in the nornings on Day 1, prior to
dosing, and on Day 12 before bleeding. 18-24 hours after the final dose for
each groups the mce were anesthetized with C02/02 (70:30) and bl ed by
retro-orbital sinus puncture into mcro-tubes containing clog activator and
then put in ice. The serum sanples 30 were prepared by centrifugation. Serum
gl ucose and triglycerides were determ ned by using COBAS Mra Plus bl ood
chem stry anal yzer (Roche Di agnosBivlogicaNdyamiedum i nsulin was neasured by

using ALPCO insulin ELISA kit. _109-
10

11 Day Dosing of Example 3 in Female, 6-7 week Old db/db Mice

(Female db/db mice (C57 BLK S/J-m+/+Lepr®®, Jackson Labs, Bar Harbor,
ME), 6-7 weeks of age, were housed four per cage in solid-bottomed shoe box

15 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/Auto 6F reduced fat diet #5K52 (P M | Nutrition
Int’l, St. Louis, MQ, via W. F. Fisher and Son, Inc., Bound Brook, NJ). Food and

water were supplied ad libitum.
20

The compound was prepared as suspensions in 0.5% hydroxypropyl-

methylcellulose (Dow Chemical, Midiand, Mi). The dosing volume was 10 mL/kg

of body weight. Female db/db diabetic mice (8/group) were orally gavaged once

daily for 11 days with either 0.5% methyicellulose in dH,O (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»/0, (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 trigiycerides were

determined by using COBAS Mira Plus blood chemistry analyzer (Roche

Diagnostics, NJ). Serum insulin was measured by using ALPCO insulin ELISA

kit.



Statistical analysis was performed using the program Prism (G aphpad,
Monrovia, CA) and perform ng one-way ANOVA with a Dunnett's nultiple
conparison test. 5 In Vivo data Exanple' APl asmaTG A Pl asma 3 ucose A Plasma
Insulin 1 -52%-73%46% 2 -56% -60%-53% 3 -66%-66%-69% 4 -47% -49%
-13% 5 -19%-31 %-43%-50%-49%-19% 74 -63%-44%-40 % -27% -28% -38% 9
-6% -13% -40% db/db M ce dosed @1.0 npk. Data is represented as a % change
conpared to vehicle treated animals; NC4gno change 10 2 10 day oral dosing
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 (Female ob/ob m ce (C57
BL/ 6J- Lepb, Jackson Labs, Bar Harbor, ME), 7 20 weeks of age, were housed

two per cage in sol otto dshoebxca es. oom t e r.atu
nai nf ai nedgat 68- 7 t%g‘g ﬁisd'f""f'§/ p&&”ﬁ'ﬁﬁcgﬂ%'g Por?fogrﬁg‘ﬁ?r'?@ {ﬁ;g;‘:’%@d
12-hour |'i ght /Mignregid! Ghyr &nayﬁérﬁ}rmMQC@nWe@ eV apitd 14 Imﬂwdattld nigitipleand

Mouse di et #5K50 (P M1 Nutrition Intl, Louis, MO via F. Fisher
comparison test.
5
In Vivo data
Example' APlasma TG A Plasma Glucose APlasma Insnlin

1 -52% -13% 46 %
2° -56 % -60 % -533 %
3¢ -66 % -66 % -69 %
4 47 % -49 % -13 %
5* -19% -31% -43 %
6 =50 % -49 % ~19 %
7 -63 % 44 % -40 %
gt 27 % -28 % -38 %
9t 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
3 11 day oral dosing
* 5 day oral 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 weré fed a certified NIH
Rat and Mouse diet #5K50 (P M | Nutrition Int'l, St. Louis, MO, via W. F. Fisher
and Son, Inc., Bound Brook, NJ). Food and water were supplied ad libitum,
25
The compound was prepared as suspensions in 0.5% hydroxypropyl-
methylcellulose (Dow Chemical, Midland, MI). The dosing volume was 10 mL/kg
of body weight. Female ob/ob diabetic mice (8/group) were orally gavaged once
daily for 11 days with either 0.5% methylcellulose in dH2O (vehicle) or PPAR



and Son, Inc., Bound Brook, NJ). Food and water were supplied ad libitum 25
The conpound was prepared as suspensions in 0.5% hydroxypropyl -

met hyl cel | ul ose (Dow Chenical, Mdland, M). The dosing volume was 10 nikg
of body wei ght. Fenmal e ob/ob diabetic mce (8/group) were orally gavaged
once daily for 11 days with either 0.5% nethylcellul ose in dH20 (vehicle)

or PPAR -110- agonist at 0.003, 0.01, 0.03, 0.1, 0.3, 1 ny/kg/day. Body

wei ght was neasured in the nornings on Dag-1, prior to dosing, and on Day
12 before bleeding. 18 hours after the final dose for each group, the mce
were anesthetized with CO2/02 (70% 30% and bled by retro-orbital sinus
punct ure into aganisi-at 0668, GONtGOJ”itht, B3¢l mg/kgidayvBody weight waemepsitredim i ce.

(Figlycert des e nofBs PR ByBY o S Meca R el A i e R RE HBLE, |

anal yze(r:I l(J Roc hefté]iltb@mﬁbseforlﬁéwéﬁﬁﬂmume mies :Jere\!/l\zﬁéaﬁ?\létiéi& I\(Aﬁtatcn@z/egu ds Welr e
t , t

T0 Stat sty car Tarkiaer and BB By e B paal WhwEPTRE i PO b SRR pac.

Monrovia, CA) ¥bg Boiivator'dnd tHENMA iR, IhHuermat éanspierslw &Q&mﬂ son test.

In Vivo data 15 Exanmple A A A Plasma Plasnma Pl asnma ucose I nsulin 50

-86 % - 74% - 93%'15'@19#'% Serumglbgose andtriglyreridagiveerp §e’feéwr@§émt@dﬂgas a %
change conpar eédB%Q’l@fePg Pl BISRRARAn SR BRdigzer (Iﬁ?ﬁhgﬂﬁgn&g@Qq{lﬁEQérﬁ mihe

features and princi e I nventlon ustr
insulin and free fatty acids were measured by using ALPCO insulin ELISA kit and

Wako NEFA kit, respectively.

10
Statistical analysis was performed using the program Prism (Graphpad,
Monrovia, CA) with one-way ANOVA and a Dunnett's muitiple comparison test.
In Vivo data
15
Example' | A A A

Plasma | Plasma | Plasma

TG | Glucose | Ingulin
50 86% | -74% | -93%

' ob/ob Mice dosed @ 1.0 mpk. Data is represented as a % change compared to vehicle treated animals.

E. Other Embodiments
The features and principles of the invention are illustrated in the
20 discussion, examples, and claims herein. Various adaptations and modifications
of the invention will be apparent to a person of ordinary skill in the art and such
other embodiments are also within the scope of the invention. Publications cited
herein are incorporated in their entirety by reference.



20 di scussion, exanples, and clains herein. Various adaptations and

nodi fications of the invention will be apparent to a person of ordinary
skill in the art and such other enbodinments are also within the scope of
the invention. Publications cited herein are incorporated in their entirety
by reference. -111- CLAIMS 1. A conmpound of Formula | 5 R7T R ~ ~ Rs oY

HOX RA R R2 R3 n Fornula | or a pharmaceutically acceptable salt, C 1-6
ester or C 1-8 am de thereof, wherein 10 each of Rl and R2 is |ndependently
H C 1.6 alkyl, (CH2)mRaRb, (CH2)nOR8,’ 1(‘CH2) mM\H( CO) R8, or (CH2) nCO2RS8,
where each of Ra, Rb, and R8 is independently Hor C 1-6 alkyl, or Rl and
R2 taken together with the carbon atom to which they are attached are a C
3.7 cycloalkyl; 1s mis between | and 6; nis | or 2; Xis O or S; wherein
Xis at the 5 or 6 position when n is 1; @oliM#ierein Xis at 20 the 6 or 7
position when nis 2; R3is H phenyl, C 1-3 al koxy, C 1-3 al kylthio, halo,
cyano, C 1fi alkyl, nitro,

1. Acompound of Formula |

e anes

Formula |

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 1.5 atkyl, (CH2)mNR3Ry, (CH2)nORs,
(CH2)mNH(CO)R3, or (CH2)mCO2Rg, where each of R,, Ry, and Rais
independently H or C 15 alkyl, or Ry and Ry 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 X is at
20 the 6 or 7 position when n is 2;

Ra is H, phenyl, C 1.5 alkoxy, C 4.3 alkylthio, halo, cyano, C 1.5 alkyl, nitro,
NRgR1s, NHCOR 19, CONHR1o; and COOR1g; and Rj is ortho or meta to X;

25 Ry is H or -(C 1.5 alkylene)R1s, where Rys is H, Cq7alky, [di(C 12
alkyl)amino}(C 1.5 alkylene), (C 1.3 alkoxyacyl)(C 15 alkylene), C 1. alkoxy, C 3.7
alkenyl, or C 35 alkynyl, wherein R4 has no more than © carbon atoms; Rq can



NROR1o, NHCORI O, CONHRI O, and COOR10; and R3 is ortho or neta to X; 25 R4
is Hor -(C 1-5 al kylene) R15, where R15 is H Cl1-7 alkyl, [di(C 1-2

al kyl)am no] (C 1.6 al kylene), (C 1-3 al koxyacyl)(C 1-6 al kylene), C 1-6

al koxy, C 3-7 alkenyl, or C 3-3 al kynyl, wherein R4 has no nore than 9
carbon atons; R4 can -112- also be -(C 1-5 al kyl ene) RL5 wherein R15 is C 3-6
cycl oal kyl , phenyl, phenyl-O, phenyl-S-, or a 5-6 nenbered heterocyclyl
with between 1 and 2 heteroatons sel ec{91 d fromN O, and S; s Y is NH,

NH CH2, and 0; each of R5 and Rr is ind géndently selected fromH, C 1-6

al kyl, hal o, cyano, nitro, CORl1l, COCR11l, C 1.4 al koxy, C 1-4 al kylthio,

hydr oxy, pheny P@% W&% - e et Y, A enI and 2
het er oat ons se+|g% a%%al om)ﬁfﬁﬁp,;@gfﬁgi%?s %’B?g&g%%’céhee\gw Bhgﬁ%ﬁ T: 6 al kyl ,
hal o, cyano, nphanyl-SCORa3-6 CEORERed ixtérotyclylwithwdystweerl 4 4nd|2hydierbatomshydr oxy,
phenyl, NR13R1 rTE(EIb heterocyclyl wth between | and 2

het er oat ons se eé%?g%é?&&lh ?@eéiand S; 15 in addition, either R5 and R6 or
R 6 and R7 may be taken together to be a bivalent noiety, saturated or
unsat ur at ed, s e 2)3-, -(CH2)4-, and (CHL.2)pN(CHL.2)qg, 20 p
is 0-2 and q | ﬁé ﬂWﬁéﬁ al”ﬁ 'sum(p + ) is at least 2; each of RO and

Riois |ndependently C 1-6 al kyl; each of R11, R12, R13 and Rl14 is

i ndependently H or C 1-6 alkyl; 25 wherein each of the above hydr ocar byl and
het er ocar byl rr%"i‘%‘tqf&aﬁﬁ)ﬁ%‘é'"@ﬂ%"f%ﬁ@ﬂ“ﬁﬂﬂ"ﬁ"rb"ét Geedlky. Hale. ayangpst i t uent s

i ndependent | y ﬁﬁbe@GR b'dtﬂR C S alk aﬂzcutﬁie hyBrb8Y bh RyyRy dr OxY.,
nitro, cyano, and %' F 1%Iorrp§{lyng '8 I ai mgﬂ? %Ergﬁ]hﬁng of RL and
R2 is nethyl oancbs-ﬁynembg@d heterocyclyi with between1 and 2 heteroatoms selected

10 from N, O, and S;

Rs is selected from C 1. alkyl, halo, cyano, nitro, COR13, COOR13, C 1.4

alkoxy, C 14 alkylthio, hydroxy, phenyi, NR3R14 and 5-6 membered

heterocyciyl with between 1 and 2 heteroatoms selected from N, O, and S;
15

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

bivalent moiety, saturated or unsaturated,‘ selected from —(CHz2)3—~, (CH2)s-,

and (CH1.2)N(CH1.2)q, ‘

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

each of Rg and Ryp is independently C 1.5 alkyl;
each of Ry1, Ri2, R13 and Ru4 is independently H or C 15 alkyl;

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

2. A compound of claim 1, wherein one of Ry and Rz is methyl or ethyi.
30
3. A compound of claim 2, wherein each of Ry and Ry is methyl.



3. A compound of claim2, wherein each of RL and R2 is nethyl. - 113 4. A
conpound of claim1, wherein Rl and R2 taken together are cycl obutyl or
cyclopentyl. s 5. A conpound of claiml1l, wherein R3 is H 6. A conpound of
claiml1l, wherein R3is C 1-3 alkoxy, C 1-3 alkylthio, halo, <cyano, Ci-s

al kyl, nitro, NRORlo, NHCORlo, CONHR, 0: or COCR10. in 7. A conmpound of claim
1, wherein R4 is Hor C 2-7 alkyl. 8. A conpound of claim7, wherein R4 is
Hor C2-5 alkyl. 9. A conpound of claim8, wherein R4 is ethyl. 15 10. A
compound of claim@8, wherein R4 is H 'I%F A compound of claim1, wherein n
is 1. 20 12. A conpound of claim11, wherein n is 2. 13. A conmpound of claim
1, wherein Yis NHCH2. 14. A conpound of claim1, wherein Y is NH 25 15.
A conpound of claim1, wherein Xis S. 16. A conpound of claim1, wherein
Xis 0. 30 174. AAcesmraund obtiaim 4 whareinfRreans R, takeh ogetheraee ofclatBitdiod R7 is H.
-114- 18. A conggagﬁk fi claim 17, wherein R6 is C 1-4 al kyl, hal onet hoxy,

hal onet hyl t hi o, ~“0r i 1-3 al kyl)am no. 19. A conpound of claim 18, wherein
R6 is trifluoronethoxy, difluoronmethoxy, 5 trifluoronethyl,

trifluoronethylthio, t-RQhu I,SOPI 0 . di et hyl am no. 20. A conpound
of claim 3, efbb?qmﬂ?émagtfﬁairﬁﬂ‘ Wgerep%sg'kyl , and Yis NH 21. A conpound
of claim 20, wherein Xis S. 10

8. A compound of claim 1, wherein Rz is C 13 alkoxy, C 1.3 alkylthio, halo,
cyano, C 1.5 alkyl, nitro, NRgR10, NHCOR19, CONHR1g; or COORy.

16 7. A compound of claim 1, wherein Ry is H or C 2.7 alkyt.
8. A compound of claim 7, wherein Ra is H or C 2.5 alkyi.
9. A compound of claim 8, wherein Rs is ethyi.
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 n is 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.



22. A conpound of claim20, wherein nis 1. 23. A conpound of claim 20,
wherein n is 2. 15 24. A conpound of claim 20, wherein R4 is C 2-5 al kyl.
25. A conpound of claim 24, wherein R4 is ethyl. 26. A conmpound of claim 20,
wherein R6 is trifluoronmethoxy, difluoronethoxy, 20 trifluoronethyl,
trifluoronethylthio, t-butyl, isopropyl, or dinethylamno. 27. A conpound of
claim1, wherein each of RL and R2 is independently H C 1-6 al kyl,

(CH2) MRaRb, or (CH2)nORa, where each 0H14 Rb, and R6 is independently H
or C1.6 alkyl; 25 mis between | and 6; 'nis 1 or 2; Xis 0 or S; wherein
Xis at the 5 or 6 position when n is 1; and wherein Xis at 30 the 6 or 7

posi tion when qz AEOI%POUII}\(]%@%@% 1ﬁ§}ﬂﬁge'lph§§yt 1491 3 Baid : C 1.3 al kyl thio,

hal o, ClGa is ortho or netato X R4 is Hor -(C
1-5 al kyl ene) Rl&alwmeﬂ‘lﬂﬂmflcb((}-l-s aiyljamancky| , [di (C 1-2 s al kyl )anmi no] (C 1-6
al kyl ene), (C 1.3 al koxyacyl)(C 1.6 al kyl ene) C 1-6 al koxy, or C sa

al kenyl, wherein R4 has no nore than 9 carbon atons; R4 can also be -(C 1-5
al kyl ene) R15 ttheA eomp&iid ofscldini31 & wirecdio B liw&iﬂuqrbmeﬂioxy, dithenrginetboxy phenyl -

or a 5-6 rrerrber d.heter Wi and het e t Qs sel ect ed
fromN, 0,°and gtnﬂ% oRpe Wﬁﬁ-ﬁ{{f)’mrﬂﬁ&% 2&’8?}" dfoRep rﬁfc%'? {h¥|am\%pendent ly
selected fromH, C 1-6 al kyl, halo, COOR11, C 1-4 al koxy, C 1-4

al kyl t hi o, hydroxy, and NR11R12: :lh
20. Acompound of claim 3, wherein R;is H, Ry is C 57 alkyl, and Y Is NH.

21. A compound of claim 20, wherein X is S.
10
22. A compound of claim 20, wherein nis 1.

23. A compound of claim 20, wherein n is 2.
15 24. A compound of claim 20, wherein Ry is C 25 alkyl.
25. A compound of claim 24, wherein Ry is ethyl.

26. A compound of claim 20, wherein R; is triflucromethoxy, difluoromethoxy,
20 frifluoromethyi, triflueromethylthio, t-butyl, isopropyl, or dimethylamino.

27. A compound of claim 1, wherein each of R and Ry is independently H, C 15
| alkyl, (CH2)mNRaRy, or (CH2)mORs, where each of Ra, Ry, and Rgis
independently H or C 1.5 atkyl;
25
m is between 1 and 6;

nis1or2;
Xis O or S; wherein X is at the 5 or 6 position when n is 1; and wherein X is at

30 the 6 or 7 position when n is 2;



R6 is selected fromC 1-6 al kyl, halo, COR13, COOR13, C 1-4 al koxy, C 1-4

al kyl thi o, phenyl, NR13R14 and 5-6 nenbered heterocyclyl wth between | and
2 heteroatons selected fromN, 0, and S; 20 each of RO and R10 is

i ndependently C 1$ al kyl; each of Rl1l, R12, R13 and R14 is independently H
or C 1.6 alkyl; wherein each of the above hydrocarbyl and heterocar byl

noi eties nmay be substituted with between 1 and 3 substituents independently
selected fromF, 25 Cd, am no, nethyl Z&? hydr oxy, and net hoxy. 28. A
conmpound of claim1l, selected from 1- EthyI 3-(4-trifl

uor onet hoxyphenyl )ureido]-5,6,7,8-

t et rahydr onapht r I 30
2-(2-[1-Ethyl - &@?rﬁ%ﬁgg%@%%iy ¢ 1&%{/’&%&% bq?n an- !‘Sgyl sul fanyl } - 2-

met hyl pr opi oni ¢ NiteRah, andi-is ertho of meta to X

-Ethyl -3-(4-trifluoronethyl sul fanyl phenyl)urei do]i ndan-5-yl sul fanyl } - 2-
nmet hyi propi oni ¢ aci d;

2- Met hyl - 2- { 2- [ RajieHtoy HC3r alkylend)Ruspwhenet Ry issd) Canaikpeigl)ur ei do] i ndan- 5-
yl sul fanyl } pr opi acid;, 5

G o [ 1Lty < 5Bk sorliviangGrailiSXVRRIE 5o pREnPh Gy g alsory. or C

met hyl propi oni Ca@ﬁlk@nyl%ﬁ&‘bﬂﬂ;%s{rﬁrrhﬁmﬁéﬁ 9|caazdndetblhtsf| uor orret hoxyphenyl
) ur ei do] i ndan- 5- IsquanyIi{FI EE %/ ropi oni ¢ acid

2-{2-[3-(4-Di ne Wﬁﬁisﬁdﬁf ypsﬂ le )ﬁ{))aw preindRsilh Gars-cyolpplion PeRMY} - 2- i o
met hyl propi oni ¢ ﬁéﬂgﬂ'-o henyl-S-, or a 5-6 membered heterocyclyl with between 1 and 2

2- Met hyl -2-{2-] f -rret?‘u | butyl)-3-(4-trifl uorome%(hoxyphenyl Jureidoji

ndan- 5- vyl sul faﬁ?iefoaéom’éﬁﬁlﬁpfﬁﬁérﬂTle@ ard 8; 2-{2-[3-(4-1sopropyl
phenyl) - 1-{;3-met hyl butyl)ureido]indan-5-ylsul fanyl}-2- methyl propionic
aci d;

Y is NH or NHCHa;

each of Rsand Ry is independently selected from H, C 16 alkyl, halo, COR4,
COOR41, C 14 alkoxy, C .14 alkylthio, hydroxy, and NR1R12;

15
Rs is selected from C 15 alkyl, halo, COR43, COOR43, C 14 alkoxy, C 14
alkylthio, phenyl, NR13R14 and 5-6 membered heterocyclyl with between 1 and
2 heteroatoms selected from N, O, and S;

20 each of Rg and Ryg is independently C 1.5 alkyl;
each of R11, R12, Ris and Ri4 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-trifluoromethoxyphenyt)ureido]-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropicnic acid;
30 2-{2-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureidojindan-5-ylsulfanyl}-2-

methylpropionic acid;



15 2-Met hy-2-{2-[1-pent-4-enyl-3-(4-trifluoronmethoxyphenyl)ureido]indan-5-
yl sul fanyl } propi oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-nmethoxy-5, 6,7, 8-

t et rahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-trifluoronethoxyphenyl )ureido]-3-fluoro-5, 6,7,8 20
t et rahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl pr opi oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl| )ureido]-3-chloro-5,86,7, 8-

et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met b I"pr opi oni ¢ aci d;

6-[ 1- Et hyl - 3- (4- tr|fIuoronethoxyphenyl)ureido] 3- brono-5, 6, 7, 8-

t
2-{
tetrahyd ht F4l
2 (6oL 1Byl - 3 o e R Rl B - Banyiz
t et r ahydr onapmelﬂwlmﬁplgnlyla@lﬁﬂ,fanyl } - 2- et hyl pr opi oni ¢ acid; and

2-{6-[ 1- Et hyl -5,6,7,8
t e% r aLydr o] ngp ht ha'?'efrp& Eﬁl{#‘%ﬁé@ﬁ% ;&Y@‘ﬂ%%%ﬂﬁéﬁ?@ﬁé%@?&]@@%?Xx
conpound of chsulfary}poeiopat aoid;f rom - 117- 2- Met hyl - 2-{2-f|

ylhg)tj?/:‘ aﬁyl( }As'pﬁ L;JIJO#?@O%&YIQK 4‘51%6&%8»}/ pl?ehneyml[re) o]mhgr%-y?su?fgn)ﬁ}-‘?-

2-{2-[3-(4-Di mﬁwﬁrapibn@@hmnyl ) - 1- pentyl urei do] i ndan-5-yl sul fanyl } - 2-

met hyl prop| onic acid

2- Met hyl - 2-{ 2-[ & 't"ﬁﬂ"ty’r’?’f[? (PRt ki Hemmehmupkav Hesidlisdgn-Suisulfagyl-pr opi on

ic acid; 2- methylproplonlc acid;
2- Met hyl -2-{2-[1-propyl - 3- (4- ‘trifluoromet hoxyphenyl ) ur ei do] i ndan- 5-

yl sul f anyl } pr opi r[§ {(dRigpethylaminophenyl)-1-ethylureido]indan-5-ylsulfanyl}-2-

2- Met hyl - 24{ 2¢{ods B lbnr%g(:ﬂr”' f I uor onet hyl sul f anyl phenyl ) ur ei do] i ndan-5- io
yI sul f anyl } propi oni ¢ aci

2-{ 2- [ 3- ( 4- | sopreogthyh2A3{1-{3tmetyhuti)y3-4sriBudometiypbeyssidelingai-52-
yisulfanyl}-2-methylpropionic acid;

2-{2-[3-(4-Isopropylphenyl)-1~(3-methylbutyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
15 2-Methy-2-{2-[1-pent-4-enyl-3-(4-trifluoromethoxyphenyli)ureido]indan-5-
yisulfanyl}propionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-
20 tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylprapionic acid;
2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyl)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-
tetrahydronaphthalen-2-ylsulfanyi}-2-methylpropionic acid; and
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-trifluoromethoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.

30

29. A compound of claim 1, selected from



nethylproplonlc acid;, 2-{2-[3-(4-tert- Butylphenyl) 1-(3-pentyl )ureido]

I ndan-5-yl sul fanyl }-2- nethyl propi onic acid; 15
2-[2-(3-(Biphenyl-4-y|-|-penty|ureido)indan-5-y|squanyI]-Z-nethyIpropionic
acid; 2-{2-[3-(4-1sopropyl phenyl)-1-(3-hexyl)ureido]indan-5-ylsul fanyl}-2-
met hyl propi oni ¢ aci d;

2-Methyl -2-{2-[I-butyl-3-(4-trifluoronethoxyphenyl)ureido]indan-5- 20

yl sul fanyl } propi onic acid; 2-{6-[1- EthyI 3-(4-trif|uoronethoxyphenyl

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

t et rahydr onapht hal en- 2- yIsquanyI}-Z-nethyIpropionic acid; 2-{6-[

et r ahyar onapnt AT L HRBRE R R EIh sy st octipgén-s-
2-{6- leEt hylﬂ&li(anyl}prb;blbmoralo:cmt hoxyphenyt ) urei do] - 3- chl _orp- 5,6,7, 8-
27 (6o [ 1 Et ! - 2T PImSnEiRes BAERPP YR ERaBas-Brsiryt-5, -, o

t et rahydronap;lma pedpichiy kéid] f anyl } - 2- met hyl propi oni ¢ aci d;
2-{6-[1-Et hyl - 4-trifl uoraonmet hoxyphenyl )ureido]-3-nmethyl-5, 6,7,8- 30

t et r ahydr of'naphtﬁ vl 2-{ZISclttdiaromethaxnheny)wpidel QQ%NBU“%IWQPEOPMC 2-M
et hyl - 2-{2- [ 154@xyl - 3- (4-tri fluoronet hoxyphenyl ) urei do] i ndan- 5-
yi sul fanyl }propionic acid. 30. A conpound of claim1, selected from 5

2-{6- [ 1- Et hyl - 32(Methyl: 320 rrsapyHiostitiearomethoxyrhenyBureidpligdan-5-

t et rahydrona nyl } - 2- met hyl pr opi oni ¢ aci d;

2-{6-[3-(4-Tr %"F’%h?gane?lﬁh@%g{?znyl Jureido]-5,6, 7, 8- tetrahydronapht hal en- 2-
yl sul fanyl) - 2- nﬁfl\ﬂn}th)df%{ﬂ-[dFbutyldeﬁéld:nﬂuoromethylsuIfany!phenyl)ureido]indan-5-

2-{2-[1-Egpylﬂgm&ﬁwhﬁb&hﬁg%gﬂEthoxyphenyl)ureido]indan-5-y|su|fany|}-2-
2-{2-[3-(4-1sopropylphenyl)-1-(3-pentyi)ureidoindan-5-yisulfanyl}-2-
methylpropionic acid;
2-{2-[3-(4-tert-Butylphenyl}-1-(3-pentyljureido]indan-5-yisulfanyl}-2-
methylpropionic acid;
15 2-[2-(3-(Biphenyl-4-yl- 1-pentylureido)indan-5-ylsulfanyi}-2-methylpropionic
acid;
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-trifluoromethoxyphenytJureido}-3-methoxy-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;
2-{6-1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
25 2-{6-[1-Ethyi-3-(4-trifluoromethoxyphenyt)ureido}-3-chloro-5,6,7,8-
tetrahydronaphthalen-2-yisulfanyl}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl)ureido]-3-bromo-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyi}-2-methylpropionic acid;
2-{6-[1-Ethyl-3-(4-triflucromethoxyphenyljureido]-3-methyl-5,6,7,8-
30  tetrahydronaphthalen-2-yisulfanyt}-2-methylpropionic acid; and



1o met hyl propionic acid; 2-{6-[1-Ethyl-3-(4-trifluoronmethoxyphenyl
)ureido]-3-fluoro-5, 6,7, 8-

t et r ahydr onapht hal en- 2-yl sul f anyl } - 2- met hyl propi oni ¢ aci d;
2-{6-[1-Ethyl-3-(4-trifluoromethoxyphenyl )ureido]-3-nethyl-5,6,7,8

t et rahydr onapht hal en- 2-yl sul fanyl }-2-met hyl propionic acid; t5

2-{2-[1-Ethyl -3-(4-trifluoronethyl sul fanyl phenyl ) urei do]i ndan-5-yl sul fanyl } -
2- net hyl propi onic acid; and

2- Met hyl - 2-{2-[ 1- propyl! - 3- (4- tr|fIuoronepﬁoxyphenyl)ureldo]|ndan 5-

yl sul fanyl }propionic acid. 20 31. A conpound of claim1, selected from

2 12 T UL - 3= S ndihin 2o HER S BRES St A iRl ! Fany! 3 -2

met hyl propi oni ¢ aci

2-{2-[ 1- Et hyl yBulfahyt}picblomir awidkt hy| sul f anyl phenyl ) ur ei do] i ndan- 5-yl sul f anyl } -
2- 25 met hyl propi oni ¢ aci d;

2- Met hyl -2-{2-[ 1-propyl -3-(4-trifluoronet hoxyphenyl)ureido]indan-5-

yl sul fanyl } pr eoi Ardompaﬁhdofaaﬂl 1, selected from:

2-{6-[1-Ethyl - xypheny| )urei do]-3-fluoro-5,6,7, 8-

t et r ahydr oRapht hé‘l{@i{ Etwgﬂ‘?‘ft’éfh&?f 'X&hﬂ’ﬁgéhénwﬂ m&7did. 30 -119- 33. A
conmpound of Cte%’aﬁyérong&thQZn-Zzﬁsulﬁﬁggﬂ n@’éth}l@r'bplb‘ﬁﬁ: adiy;t herapy. 34. The use of
a conmpound of claim1 t he manufacture of a

nedi canent for tZé@rl[??'@g'rﬂﬂuqf%ﬂtbpﬁnﬁ'@nlﬂMe'ﬁﬁb‘@,ﬁJs%tﬁﬁhmfoaameﬁ-l%ha
medi ated di Sﬁéﬁﬁangﬁ%-mﬁﬁwéﬁo% glgai m 34 wherein the PPAR-al pha nedi at ed
e al reg

di sease is sefecte rom gl ucose tol erance, hyperinsulinem a,
hypergl ycenm a, i 24241 thydzﬁf(é-ﬂldhmeqmethmyphamWylre!dmﬁrmlamﬁdylaﬂfanw-ﬂ- ate Type ||

di abet es (1'3" DF?l\é\hy%}Sp.SchldCat i ons

2-{6-[1-Ethyi-3-(4-trifluoromethoxyphenyl)ureido]-3-fluoro-5,6,7,8-

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

tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid;

15 2-{2-[1~-Ethyl-3-(4-trifluoromethylsulfanylphenyl)ureidolindan-5-ylsulfanyl}-2-

methylpropionic acid; and
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyljureidolindan-5-

yisulfanyl}propionic acid.

20
31. A compound of claim 1, selected from:
2-{2-[1-Ethyi-3~(4-trifluoromethoxyphenyl)ureidolindan-5-ylsulfanyl}-2-
methylpropionic acid;
2-{2-[1-Ethyl-3~(4-trifluoromethylsulfanylphenyl)ureido]indan-5-ylsulfanyl}-2-
25  methylpropionic acid;
2-Methyl-2-{2-[1-propyl-3-(4-trifluoromethoxyphenyljureido]indan-5-
yisulfanyl}propionic acid; and
2-{6-{1-Ethyl-3-{4-trifluoromethoxyphenyl)ureldo}-3-fluoro-5,6,7,8-
tetrahydronaphthalen-2-ylsulfanyl}-2-methylpropionic acid.
30



thereof. 36. The use of claim35 wherein said conplication is selected from
reti nopathy, nephropathy and neuropathy. 37. A product containing a first
anti-di abetic agent that is a conpound of claim11, 20, 27, 28, 30 or 31 and
a second anti-diabetic agent for use in treating or inhibiting the
progressi on of a PPAR-al pha nedi ated di sease. 38. Use of a product
containing a first anti-diabetic agent thay- is a conpound of claim 1, 20,
27, 28, 30 or 31 and a second anti-diabetic agent for the manufacture of a
medi canent for treating or inhibiting the progression of a PPAR-al pha

medi ated di se¥BseA cB8hpolimel gfralainct, 2O, 27, 28138 6r@1 fos esefin thexapy38 wherei n
the second anti-diabetic agent is selected from PPAR al pha and PPAR ganma
modul ati ng agept stheétlse Bha qUrREsEAd Of cl8in®R8 722r28/30 & 3 TicH A 3anUiskdid of a

t he second anti - : I . 5 I
use of claim 38 %ng%ﬁrﬁgsgfrr%%%@ b?@ﬁ Iti}}g t(iﬂc‘%n‘%)rrS gee%@ptjf%ipfd’\ Rediond redfited
phar maceutical |y € agent. 42. The product or use of claim41l wherein
the third pharmaceutically actjve agent i | ected from an anti -di abet|
agent. 1ipid 13nelReysagiklammd Whelen e PRARaIPha megiater disgaste is seleciafiom
use of a conpoundniraigdglucase falerapge, byperipsubRein, hyperglicaniauinggdinresistange,
medi canent for trand eagy.dntérmediateiardatenkypsr bdiabeteoiNIBDIDM) snd goptications
thereof.

36. The use of claim 35 wherein said complication is selected from retinopathy,
nephropathy and neuropathy.

37. 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.

38. 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.

39. The product of claim 37 or use of claim 38 wherein the second anti-diabetic agent
is selected from PPAR alpha and PPAR gamma modulating agents.

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 comprises a
third pharmaceutically active agent.

42. 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.

43. 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 dyslipidemnia.



