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as hyperchol esteraol em a, obesijt nd cardiac r i,a :oLd hor nones
af fect the rBY&BOFi SRTOPCOTr U%%/’F@s fdlc{evaer?eypgjéelflg)%?q}'h%eéggg?g%t nor nal
| evel s, theserhenspnegroii nbanondodycamiaht’, BRe wet BE6PPESr 8fe, body
t enper at ure, _and_nmpad d.j rdHEM QW N Sioky ushimpopuehei n (LDL)
| evel s. Thug,repﬁrg}jgfﬁggo?dﬁ%ﬁ]&?ﬂ%%ﬁiﬁgﬂv\ei ght_ gai_n ?i.%ﬁ | evel s of LDL
chol est er ol comnduRBsdEpFasafons Fhe SRBELWiTh Or’fyg“&ttaﬁﬁ ordi'sm these
hor nones | ead to wei ght | oss, hypernetabolism lowering of serum LDL
| evel s, cardiac arrhythm as, heart failure, nuscle weakness, bone loss in
post manb?)ausal wonen, and anxiety. 30 Thyroid hornpnes are currently used
primarily as replddremntet kerappiver rpaei eht shr e+ MPOEMFDidt sm
Therapy wit t}e"htl%%?’xéj ne-LELYE BS Bt akeihs fainedllonsdagninedmalthend can
easily be MOnFLOr 6 ith routine seru neasur enent s é}fuésevf%rs of
t hyroi d- st i RdlSeEVREYhERFDABVSSOPTRR  Ct nyFdxTHe -+
(3,5,3", 5 - iglhahade- khkhyreatnent oot Tdypeanay1eidiogtotand oni ne
(3,5,3 -triiodo-L-thyronin or ) | acement,tdher ape
particullar| ?Ypﬁtlélyaé’)r{d-lsi“ 8?%%0%3%& %%%1%%%2%4 ,

development of thyroid agonists and antagonists for

treatment of other important clinical indications, such
as hypercholesterolemia, obesity and cardiac arrhythmias.
Thyroid hormones affect the metabolism of virtually

20 every cell of the body. At normal levels, these hormones
maintain body weight, the metabolic rate, body
temperature, and mood, and influence serum low density
lipoprotein (LDL) levels. Thus, in hypothyroidism there
is weight gain, high levels of LDL cholesterol, and

25 depression. In excess with hyperthyroidism, these
hormones lead to weight loss, hypermetabolism, lowering
of serum LDL levels, cardiac arrhythmias, heart failure,
muscle weakness, bone loss in postmenopausal women, and
anxiety.

30 Thyroid hormones are currently used primarily as
replacement therapy for patients with hypothyroidism.
Therapy with L-thyroxine returns metabolic functions to
normal and can easily be monitored with routine serum
measurements of levels of thyroid-stimulating hormone

35 (TSH), thyroxine (3,5,3',5'—tetraiodo—L—thyronine, or T.)
and triiodothyronine (3,5,3'-triiodo-L-thyronine, oOr T,) .

However, replacement therapy, particularly in older



individuals is limted by certain of the deleterious effects of thyroid
hornones. In addition, sone effects of thyroid hornones may be
therapeutically useful in non-thyroid disorders if 5 adverse effects can be
m ni m z&d0 01/60384 m nat ed. These potentially useful infl uer@EgsoMatddade
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pol ypeptd dedefrRy % s %ve REGDUS HedEh Bt P §ppear t 6 be products of
two differepbegemesod pe, Randruint herrtiisoflenmidi feeddrvescaterdue to the
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hormones. Tissue-selective thyroid hormone agonists may
be obtained by selective tissue uptake or extrﬁsion,
topical or local delivery, targeting to cells through

20 other ligands attached to the agonist and targeting
receptor subtypes. Thyroid hormone receptor agonists that
interact selectively with the B-form of the thyroid
hormone receptor offers an especially attractive method
for avoiding cardio-toxicity.

25 Thyroid hormone receptors (TRs) are, like other
nuclear receptors, single polypeptide chains. The
various receptor forms appear to be products of two
different genes a and B. Further isoform differences are
due to the fact that differential RNA processing results

30 in at least two isoforms from each gene. The TRa,, TR,
and TRP, isoforms bind thyroid hormone and act as ligand-
regulated transcription factors. In adults, the TR,
isoform is the most prevalent form in most tissues,
especially in the liver and muscle. The TRa, isoform is

35 prevalent in the pituitary and other parts of the central
nervous system, does not bind thyroid hormones, and acts

in many contexts as a transcriptional repressor. The TRa,



2 WD 01/60784 PCT/US01/01204 isoformis also widely distributed, although
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used to mmg a NUIDEr Of  Thus, a TRB-selective agonist might not

15 elicit the cardiac rhythm and rate influences of the
hormones but would elicit many other actions of the
hormones. It is believed that the a-form of the receptor
is the major drive to heart rate for the following
reasons:

20 1) tachycardia is very common in the syndrome of
generalized resistance to thyroid hormone in
which there are defective TRP-forms, and high
circulating levels of T, and T,;

2) there was a tachycardia in the only described

25 patient with a double deletion of the TRP gene
(Takeda et al, J. Clin. Endrocrinol. & Metab.
1992, Vol. 74, p. 49);

3) a double knockout TRa gene (but not P-gene) in
the mouse has a slower pulse than control mice;

30 and,

4) western blot analysis of human myocardial TRs
show presence of the TRa,, TRa, and TRp,
proteins, but not TRp,.

If these indications are correct, then a TRp-

35 selective agonist could be used to mimic a number of
thyroid hormone actions, while having a lesser effect on

the heart. Such a compound may be used for: (1)



thyroi d hornone actions, while having a | esser effect on the heart. Such a
compound may be used for: (1) 3 WO 01/60784 PCT/ US01/01204 repl acerrent
therapy in elderly subjects with hypothyroidismwho are at risk fo

car di ova¥OM&PT84conpl i cations; (2) replacenment therapy i nPEVHE! 05‘/204subj ects
wi t h subclinical hypothyroidismwho are at risk 5 for cardi ovascul ar

conpl i cat i onsplERerebesitheraps) ihypedehdy estleietehiviitdue to el evations of

plasma LDL 'e"ec'h rOl%)lsqleQ 855i-aN; + andgk (Bdr 0SLLOPARSIS 41 conbi nati on
wi th a bone ryeD itor. 10 In accordance with. t e present
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an
hal ogen, al KSAMGMAL QR XiEH BoRSTEr r@ﬁEFB&FRS}I ln%%b%t o 6 carbons, at |east
one of R2 and R3 being other than hydrogen; R4 is hydrogen or | over al kyl ;
R5 is hyl(arogen or lower alkyl; 30 R6 is carboxylic acid, or an ester
thereof “(preferably an alkyl ester), or a prodrug thereof
In accordance with the present ihvention,’ compounds
are provided which are thyroid receptor ligands, and have

the general formula I:

I
Rz
R,0 Ry~ TN TYRg
R
15 5
in which:
X is oxygen (-0-), sulfur (-S-), methylene (-CH,-) ,
carbonyl (-CO-), or -NH-;
Y is -(CH,) .- where n is an integer from 1 to 5, or
20 -C=C- which may be cis or trans (also referred to as cis-

or trans-ethylene);
R, 1s halogen, trifluoromethyl, or alkyl of 1 to 6
carbons or cycloalkyl of 3 to 7 carbons;
R, and R, are the same or different and are
25 hydrogen, halogen, alkyl of 1 to 4 carbons or cycloalkyl
of 3 to 6 carbons, at least one of R, and R, being other
than hydrogen;
R, is hydrogen or lower alkyl;
R, is hydrogen or lower alkyl;
30 R, is carboxylic acid, or an ester thereof
(preferably an alkyl ester), or a prodrug thereof;
R, is hydrogen or an alkanoyl or aroyl (such as

acetyl or benzoyl) or other group capable of



R, is hydrogen or an al kanoyl or aroyl (such as acetyl or benzoyl) or
ot her group capable of - 4 WD 01/60784 PCTI USOL/ 01204 bi oconversion to
generate the free phenol structure (wherein R = H) ; including all

st er eoi sORYS¥er eof , prodrug esters thereof, and phar nBEBYSIEURH
acceptable salts thereof. 5 In addition, in accordance with the present
i nvention, & imidingddinpreyeesthiergrei nhebEteagpbenol reatiaguee di sease
associ ated w th net a?(oli_s dysfunction or which is dependent upon the
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used her'di n 1i%s iftBidett 8T e LRSSy “Whi ¢h br has to a thyroid
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agoni st or a, paril t i : ek, hbbyeatdreeespsof

| i gand” is 3b£"é%/$gorn%rhef%%1egﬁn Vgss ot %élrevmgglgarigggi cated, the tlgr m " | ower
alkyl ", "alkgta. orExapndesnL oMty & 958565 25°6¢25F%a¥ hart of anot her
group i ncl udgst Kot 1 st @ Shiinanicbrbranclied depeindenhy dpooatbens, containing 1
to 12 calréjons in the

ex re551on9§§%aqa regulated gene are set out hereinafter
and include obesity, hypercholesterolemia,
atherosclerosis, cardiac arrhythmias, depression,
osteoporosis, hypothyroidism, goiter, thyroid cancer as

well as glaucoma and congestive heart failure.

20
The following definitions apply to the terms as
used throughout this specification, unless otherwise
limited in specific instances.

25 The term "thyroid receptor ligand" as used herein
is intended to cover any moiety which binds to a thyroid
receptor. The ligand may act as an agonist, an
antagonist, a partial agonist or a partial antagonist.
Another term for “thyroid feceptor ligand” is

30 “thyromimetic”.

Unless otherwise indicated, the term "lower alkyl",
"alkyl" or "alk" as employed herein alone or as part of
another group includes both straight and branched chain
hydrocarbons, containing 1 to 12 carbons (in the case of
35 alkyl or alk), in the normal chain, preferably 1l to 4
carbons, such as methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, or isobutyl, pentyl, hexyl, isohexyl, heptyl,



35 alkyl or alk), in the normal chain, preferably 1 to 4 carbons, such as
net hyl, ethyl, propyl, isopropyl, butyl, t-butyl, or isobutyl, pentyl,
hexyl, isohexyl, heptyl, - 5 WD 01/60784 PCT/USOL/ 01204
4,4-din€Wﬁ?Pﬁéﬁﬂyl octyl, 2,2,4-trimethyl pentyl, nonyl, PQEESHOIWgecy
dodecyl, which may be optionally substituted with 1 to 4 substituents which
may i ncl ude 4 & iddme i Karsnty lal lepwl, angl 2-EyersarkyPenhét er ¥, 5
hydroxy, cyan,, i t{e M NGRRAHAr, eaiboxykyobeablytongster thereof. The
term"aryl" as ‘enpl oyed ‘herein anneg&r a§ %aét ggcgnogherngﬂgﬁp refers to
monocycl i ¢ afPHi 5t §E Wirbratic grdtss E8nt'aPni'ngTe 1o° 107Carbons in the
ring 10 portipe, 1 suctkasy pherdyroyrl naphtiithycychoblldvhg tehapbehyl. and
2-napht hye ) Ang. S8y &éa%%,' anally. suhst Liod.! baodahyjayai baple carbon

, ' ecte

b
atons with 1 3 groups se from hydrogen, hal o, al kyl,
hal oal kyl , atkoxy,théwgoll koxy, al kenyl, trifluoronmethyl, trifluoromethoxy,
15 al kynyl , hydr oxyneapkpg, »Ai-{10,a& YR AR oferedrbadyneopr abkphrest er

thereof. The term "heteroaryl" or "heteroaronatic ety used herein
al one or as A p2PRTRFT AN rrﬁﬁﬁﬁbqufgpgcyg%lg gggoggéyﬁgﬁ%ered aronatic
ring which iaebustesc Igr@;p8, c@aimihchet erodttorsrbone &f WAPChiMdst be a
ni trogem At om,, . the olbes Q%%‘ifer\{%erbrprr?a%%flthyfiﬂ)inQ@ualih@;Ogeﬁapnwgen_ or
sul fur, and %uc% rings may be fused to anothér _aryl or . het roar I £ing,
and i ncl udesapds3iBRRNAPYXI BRI e PhGRTORAM YgrE8s iy tE 1t | oﬁé??y
include 1 tosds2ba5UbStatentscamehwias aryl2, alkyl gralengkleatkgnyl ,

cycl oal kyl dro cyano,, njtro i n car. , or alkyl ester

t her eof . Unlgggmo%%%¥%%§%'i%al%ai%}, ’hgmﬁg%g%&ﬁdwgﬁgégpkenyl" or "al kenyl "
as used her ehalbylkose! fabremsl partif BPwsmegiotthet TGidUFPEEEPS Y0 st rai ght

or brancped %Pﬁ%ﬁ?’i?‘di\}\gﬂéxﬂ 20l 12, 0aFhonssardy ef@ryall ya2bbay5 ear bons,
in the normal chai n, ich 1nclude one to six double
alkyl ester thereof.

The term “heteroaryl” or “heterocaromatic moiety” as
used herein alone or as a part of another group refers to
a 5- or 6-membered aromatic ring which includes 1, 2, 3,
20 or 4 heteroatoms, one of which must be a nitrogen atom;
the other atoms when present may be nitrogen, oxygen or
sulfur, and such rings may be fused to another aryl or
heteroaryl ring, and includes possible N-oxides. The
hetercaryl group may optionally include 1 to 4
25 substituents such as aryl, alkyl, alkenyl, alkynyl,
cycloalkyl, hydroxy, cyano, nitro, amino and/or carboxyl,
or alkyl ester thereof.
, Unless otherwise indicated, the term "lower
alkenyl" or "alkenyl" as used herein by itself or as part
30 of another group refers to straight or branched chain
radicals of 2 to 12 carbons, preferably 2 to 5 carbons,
in the normal chain, which include one to six double
bonds in the normal chain, such as vinyl, 2-propenyl, 3-
butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-
35 hexenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 3-octenyl,
3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl, and the

like, which may be substituted as in the case of “alkyl”.



bonds in the normal chain, such as vinyl, 2-propenyl, 3- butenyl,
2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3 35 hexenyl, 2-heptenyl,
3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undecenyl,

4- dodecewyplol/6easd t he |ike, which may be substituted as ipct/tisoiwamag of
"aIkyI" - 6 WD 01/60784 PCT/US01/01204 Unless otherw se indicated, the

term”lower alkyny} 1 Qs ‘RiHeyylse asqusgdeher ehd byrhtsebdeor as part of
anot her group refers to straight or bra ched ch%ﬁélf g als of 2 to 12
I

car bons, pr éf&vapily QrtoaékEQYEongs BSER Pt ST RS el ude
one triple Q@ndnbﬂhEBEgrBQpnﬁéféhalﬂo sunalgstZanmmmqhad:&Huwynyl

2- butynyl, pentyn I, enty he - yinyl ANERLY nyI

3- heptynyl dhep{ﬁén%lf 23t§c?E ngbggs éyg?é y: g%fﬂylg é%|Jndec§§%l

4- dodecyhyl iandheheokived, C\hﬁil?}h wﬁychom%@l@%s@w Lﬁ@ep% 49P% e & of

"al kyl . Thedrerm -akkanoylichagsespp Qaggninsreub@&m Or2 asuc ypAft, of
anot her group is alk I 1'inked to.a c " as

% 9y T@g tern1 ar
enpl oyed helePSDAYENE or "REREBTYAr t 2 0P XKD her S?%ﬁ%ﬂ £ yIeHY d to a
car bonyl gr@umeptynbess4ehbgtymyé i Bdocayed] , then@mymyrcyb1oalkyl" as

enpl oyed hery lorgeugrde@gr nPart 4 Oéﬁ%‘(@{;‘t}g{ RO I NGldides, saf yrat ed

cyclic h drocan rou partia saturated (contalnlng 1lor 2
doubl e BBnd$e @Wﬁsﬁét@GeﬁyGﬁoéérEBﬁ 6?6ﬁp%f cdhtRtni ng one ring and a total
of 3 to 7 car bonsnhepr&g‘xerr al%l'l)ka%otyQ”Ga@aéb@mfsyeBOhm:égntéll?onéIdShg asvhi ch

i ncl udes cycl clobutyl, . c opentyl . .cycl ohex cloheptyl
cyclopenten§P' %ﬁéxgﬁﬁﬁ? }Sm%§%59n3§x%%dsd%s?l d%%dlas in the case
25 of alkybroupThe tern1 hal ogen" or "hal 0" as used herein alone or as

part of anot her gnﬁHF £ AR10hLQr e HeamiBeeinf hughtNngy a8d iodine as
well as CF3, with é{lne oﬁkgbroﬁing eF%Q pre g%?ed 30 The (CH2)n group

IS an aﬂky|éﬁétgp§ugnpﬁ§@riﬁépgaeés aryl linked to a carbonyl grou
Unless otherwise indicated, the term “cycloalkyl”

as employed herein alone or as part of another group
includes saturated cyclic hydrocarbon groups or partially
unsaturated (containing 1 or 2 double bonds) cyclic

20 hydrocarbon groups, containing one ring and a total of 3
to 7 carbons, preferably 3 to 6 carbons, forming the
ring, which includes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentenyl and
cyclohexenyl, , which may be substituted as in the case

25  of “alkyl”.

The term “halogen” or “halo” as used herein alone
or as part of another group refers to chlorine, bromine,
fluorine, and iodine as well as CF,, with chlcorine or
bromine being preferred.

30 The (CH,), groﬁp is an alkylene group that includes
1 to 5 carbons in the normal chain which may include 1,

2, or 3 alkyl substituents.



1 to 5 carbons in the normal chain which may include 1, 2, or 3 alkyl
substituents. _ 7 WD 01/60784 PCT/US01/01204 Exanples of (CH,),, groups

i nclude -CH2- -CH2CH2- - CH2CH2CH2- - CH2CH2CH2CH2- CH3 CH2CH3 CH2CH3

- CH2 CH2 CHQU/60 T84 CHP CHCH2- - CH2CH2CHCH2CH CH3 CH3  CH2CHRPErBSey i3 crocHs
-CCH2CH2- -CH -CH -CHCH2CHCH2 CH3 CH3 5 The conpounds of formula | can
be present as sal ttxampilespart i(€Hl)ar sphapsacedtiiéal | y acceptable salts. |f
the conpounds of formula | have, for exanple, at |east one basic center,

they can form acidqdditiongahts. TheggcHagig—for mesh,choH,exanrple, with
strong inorganic acids, 10 such as mneral acids, for exanple sulfuric
acid, phosphoric acid or a hydrohalic acid, with strong organic
carboxylic acids, such asyal kanecar boxahica, aci ds of 1chgH,4 carbon atons

whi ch are unsubst ity ed Qo substigubadsycd,or exagpl@i,chyrjopl-ogen, for
exanpl e acetic acid, Suth.&s 15 saturated or unsat urat ed drgar boxylic
acids, for exanple oxalic, malonic, succinic, maleic, fumaric, phthalic or
terephthalic acid, sygbuas hydrexycar boxghjce,aci ds, forch,@xanple ascorbic,
glycolic, lactic, ﬁ%}dHc@Hzt_artaLiéqq_or Cl¢wi+C aci d-ceulfeHas & no aci ds,
(for exanple asparti, 20 “or glutam c acid or |ysingnpr arginine), or
benzoic acid, or with organic sulfonic acids, such as (d-C4) al kyl or
aryl sul fonic acids which are unsubstituted or substituted, for exanple by

hal ogen, sfor exanpht dJ@idanResUldfORicemadiad 10Eah- bel peassnt fanisakcsd. 25

Corresponding acid .addition salts can so_be f vi ng,r 4 fo.desired,
an addi ti ondf P3gres rbggliafmégﬁilg??a?&i' e?con g%ﬁfdésj S(;)%?ttéo'r mil a t:Ik%havi ng at
| east one acicthpgrows off dorexdspleh@oer) feanesnample orafi SEBASE WM bases.
Sui tabl e salls W th hases are. Lar rexamabeq ABLALiS@ldSlts. These

are formed, for example, with strong inorganic acids,

10 such as mineral acids, for example sulfuric acid,
phosphoric acid or a hydrohalic acid, with strong organic
carboxylic acids, such as alkanecarboxylic acids of 1 to
4 carbon atoms which are unsubstituted or substituted,
for example, by halogen, for example acetic acid, such as

15 saturated or unsaturated dicarboxylic acids, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or
terephthalic acid, such as hydroxycarboxylic acids, for
example ascorbic, glycolic, lactic, malic, tartaric or
citric acid, such as amino acids, (for example aspartic

20 or glutamic acid or lysine or arginine), or benzoic acid,
or with organic sulfonic acids, such as (Cl1-C4) alkyl or
arylsulfonic acids which are unsubstituted or
substituted, for example by halogen, for example
methanesulfonic acid or p-toluenesulfonic acid.

25 Corresponding acid addition salts can also be formed
having, if desired, an additionally present basic center.
The compounds of formula I having at least one acid group
(for example COOH) can also form salts with bases.
Suitable salts with bases are, for example, metal salts,

30 such as alkali metal or alkaline earth metal salts, for

example sodium, potassium or magnesium salts, or salts



30 such as alkali netal or alkaline earth nmetal salts, for exanple sodium
potassi um or magnesiumsalts, or salts - 8 WO 01/60784 PCT/USCL/ 01204

wi th anmoni a or an organic am ne, such as norpholine, thionorpholine,

pi peri di WO 01800l i di ne, a nmono, di or tri-lower alkyl an?Wé(US‘?lH’rméxarrpl e
ethyl, tertbutyl, diethyl, diisopropyl, triethyl, tributyl or dinethyl 5
propyl am Newie@h ami®noa ot of drdgduyh cmyideomnmhalalsytnaurbhe;iher exanpl e

nmono, ortér gﬂgth ol ami ne, . gé){(?efgﬁoo lr&rl%r nal, salts maycfurthernore
arts

be for rred |ct11nafep Sul ar maceutl cal 'uses but which
can be enpl oyédlofer ekhﬁbarelmorf%eafasmla|e6rwérr rerphrtilcati on of free

conpounds | 59Echbel rdlpgéfi@}%yt | @ﬁié%@ccaﬂhwt@rlsalrt gimat@yalso incl uded.
Preferred salts of the conpounds of forz?mgréh whi ch |ncI ude a basic group

i ncl ude tronBRYAYGEREBET dBY 2hY R dgeths it YEK&AnaSiFFonat e, phosphate or
nitrate. 151Ryebkeined Sattsxahpldenaompalinds @frxfe@hmmloéammu ch include an

acid group bg%%ggggggghgn}n99£ﬁéfiéﬁﬂéﬁ“&ainﬁﬂy%ﬂéﬁﬂd¥%l%@ 3Rdmed .

phar maceuti c e organic. am nes. Carboxylic acid Erodrugs and

pr odr ugs |n59éﬁér ghicRoazpeudssti by ¥ RBIIREY S EreNSES SUEh as
Chapter 31, ypWeht ten Qg @@.ﬁlb&@dG fcy&éréﬁtﬁnlfpm dor, tihe "{BegaRriact cce of
Medi ci ni(g Chemg é d @O % ;Press, 1996 (and the
ref erentes EYALARf BlPﬂePgl FlfeeP?%T%?Lﬁnds procﬁ igS i nel ude I%geér al kyl

esters suchph3tmaseethyklégt eceeptabpty| oad/fed kyHrestlacs g

pIVa|0y|OXynEthy|E&P@%kre%r%%qgregfaegecg Sielss Of £ t M@rdivent ivey of
formula | wherein X = O Further preferre Qréy ouc%clls are those of fornula

| 30 wher eifRckudepa PapdccPEouBr 1RF HRSE &t 9% 9l ogen,
trifluoromethipylrogensal kykeof méth@nésunmmm whaspdiasa lof roftrdtes 7

carbon515 Preferred salts of the compounds of formula I which
include an acid group include sodium, potassium and
magnesium salts and pharmaceutically acceptable organic
amines.
Carboxylic acid prodrugs and prodrugs in general
20 are described in standard references such as Chapter 31,
written by Camille G. Wermuth et al., in “The Practice of
Medicinal Chemistry”, ed. C. G. Wermuth, Academic Press,
1996 (and the réferences contained therein) .
Preferred prodrugs include lower alkyl esters such
25 as ethyl ester, or acyloxyalkyl esters such as
pivaloyloxymethyl (POM).
Preferred are compounds of the invention of formula
I wherein X = O.
Further preferred compounds are those of formula I
30 wherein X = O;
Y is cis- or trans-ethylene;
R, is halogen, trifluoromethyl, or alkyl of 1 to &
carbons or cycloalkyl of 3 to 7 carbons;
R, and R, are independently bromo, chloro or methyl;
35 R, is hydrogen or methyl;
R, is hydrogen;

R, is carboxyl; and



R and R3 are independently brono, chloro or nethyl; 35 R4 is hydrogen or
nmethyl; R is hydrogen; R is carboxyl; and - 9 WD 01/60784 PCT/ US01/ 01204
R, is hydrogen. O her preferred conpounds of the invention are those of
formul a YOMEPBH#n X = 0; Y is -(CH2)n- where nis 1 or 2;PGURS0L2045) ggen
trifluoronmethyl, or alkyl of 1 to 6 carbons or cycloalkyl of 3 to 7
carbons; R2 and R%.ate hpdepgadently brono, chloro or nethyl; R4 is

hydrogen or methyl, RS is Q0BG s SrCanBOXY enaEn Rfeis hydrogen.
Most preferred arémggﬁbéﬁﬁ%%ggf thgﬁ%nyenfion of formula | wherein X = 0;
Y is - (CH2)chesewedr €arymiugal;l ¥hereipsXhgl 8gen, trifluoromethyl, or alkyl
of 1 to 6 carbonsyorscycdpal kKwhefe & tis 4 earkzons (nost preferred being

i sopropyl); R2 and R3 are._.i ndependent]y_br nd_ch X IS, rydr ogen
or nethyP; 20 R5 i% HﬁdP&&@ﬁ?nRGQ?é@%%¥5%§§€?yghdogF%fgé?f%ﬂi?bgen. Thus,

preferred camougs caf dyd daivenit iodn3wicbl 7 Baveonfe structures: 25 Me R2 Me
Rz Me OHOOor M QM QO HY R R dAKB ocermashalkyl

ester thereof. 10
R, is hydrogen or methyl;

R, is hydrogen;
10 R, is carboxyl; and
R, is hydrogen.
Most preferred are compounds of the invention of
formula I wherein X = O;
Y is - (CH,),- where n is 1;

15 R, is halogen, trifluoromethyl, or alkyl of 1 to 6
carbons or cycloalkyl of 3 to 7 carbons (most preferred
being isopropyl);

R, and R, are independently bromo and chloro;
R, is hydrogen or methyl;
20 R, is hydrogen;
R, is carboxyl; and
R, is hydrogen.
Thus, preferred compounds of the invention will

have the structures:

25
Me R2 Me R2
H 0 Me
XTI, I
H R N OH
HO Ry ﬁ o} HO 3 N
IA IB

or an alkyl ester thereof.

- 10 -



WO 01/ 60784 PCT/ USOL/ 01204 Preferred conpounds have the structures: Me Br
Mbd ,)0O0 MM10I 00O MI HOBr NOHHOa Cl NOH Me Br v C 0 M O
OMOMOO MHBr NOHHOa NOH HH M Br M Cl M 0 OOor M 0O
HO Br OHwdO1eo@®4 | N ~OH H OO0 or alkyl esters thereof peutisoa®20he

met hyl or ethyl ester 5 thereof. The nost preferred conpounds of the

i nvention have t tyres: r CL or me OHO Br N OH
HOC NOH 10 orh%%%}%s(#ecﬁzmtoﬁggofkﬁgﬁcﬁhgg/gtt%élgtr:rgf%/[ or ethyl ester.
The conpounds of forrmula | may be prepared by the exenplary processes
described in theM¢ol | owi nd'reaction schemes!® as wel | Chs rel evant publ i shed
literature 15,procedurés that aye gysed byyareskibPedwn the ayt.

Exenpl ary reagents durles for these reg i ar lherei nafter
and in the workHag akpl es. {:{Pr fe®H on antPdepr dtectT ofyi n”t h8HSchenes
bel ow may be carried out by procedures generally known in the art 20 (see,
for exanple, T. W Geene& P. G M Wits, Mdrotecti G oups in Organic

Synt hesi s", 3rd Editi o { ly, 1999). Sch epi_cts Me gengr al
i b 0 Me
synt hetic appWﬁ
A g P oy i,

HO Br N OH
H

Me Br Me Cl
; or (@]
105 S H oW
OH
HO Br NJV\H/OH HO cl H)J\/ﬁ(
H o) o)

or alkyl esters thereof such as the methyl or ethyl ester

5 thereocf.
The most preferred compounds of the invention have

the structures:

Me Br Me Cl
Me Oj@\ o o o Me)j@/O:@\ 0 o
;i:I::j;r NJL\/J\OH HO Cl H/l\/)kOH
10  or alkyl esters thereof such as the methyl or ethyl
ester.

The compounds of formula I may be prepared by the
exemplary processes described in the following reaction
schemes, as well as relevant published literature

15 procedures that are used by one skilled in the art.
Exemplary reagents and procedures for these reactions
appear hereinafter and in the working Examples.
Protection and deprotection in the Schemes below may be
carried out by procedures generally known in the art

20 (see, for example, T. W. Greene & P. G. M. Wuts,
“Protecting Groups in Organic Synthesis”, 3™ Edition,
Wiley, 1999).

Scheme 1 depicts a general synthetic approach to
compounds of formula I for which X = O that utilizes the

25 coupling of an appropriately substituted iodonium salt 1

- 11 -



conmpounds of formula | for which X = 0 that utilizes the 25 coupling of an
appropriately substituted iodoniumsalt 1 - 11 WO 01/60784 PCT/US01/ 01204
to the appropriate phenol 2 to provide internmediate 3. In structure 1 and
al | ot hewoapbiseabl e structures contained in further sclromssdesosi bed
below, PG refers to a protecting group appropriate for the functional 5

group indi catedKd g sod itstangrndion acpbesokie ioxygesajiaddes specific
protecting groups for each rticul ar int eﬁmad%?te are well understood by
those versethifiHeEwr 1(?égi Ao A HETr BPBr&he8 S Protecti®y G oups in
Or gani ¢ Synt best sinedi tredatiee) scBebeeqdestribepr bekevi ngG groimprand
functional group mani ' ' - desi.r c U of formula I.
For exanpl ef’oi %t%]?ér‘rge%gaﬁeé %qr?au;y %?pg%ﬁir:llragg‘%hgﬁgl e?% 91?3% %&"ﬁa are oxygen)
and the resubroviy teriptd iR pricdddt snemsgapee t her cor PREPohdfng di aryl et her
nitro conpouggygemhereri & Re BrBrethiingnytbapsnter nredenat e can be
readily reduced .to the correspondi ng ar lllamn e gggeddligscyﬁgggn bel ow) .
The resul ti ng@aryFuL m 'S D& e d§iry “aeyF 3red°teY provide the
desired conpoensisd ofn forendet | (¢ al@o thentrefredhnate 2Pnayealsesbe a

protected anj ngf | Q- T oxAmRbe RiczdRanstd) R’ suPGqTbe:
protecting &%%gy(%%)@%@g%e%bamt,es sdéﬁ as t-butnggxcacrﬁBonyl (BOO)

or benzylloxyRE? oy ng CBAUP it F UigF 198 3laBEP P Bl &8 a&i dol ysi s
and/ or hydr ogesel &4 sc ki des's iStean dantboun@irdictfi dnsmuBaylat i Barof the

resulting aryl_am ne,.again 25 b n Ll - hose gsgd in the
art, provi deS**THhe" desi %rdnec%lr‘raptoé/un%gnaaaﬁ‘s b%ranﬁllﬁgg}%h%%ogdglﬁt i %ﬁ the aryl
ani ne (i nt eraedi ategSnwhere e reRultibg cespli nggPrPRBATr eauedi BR of a

nitr Ob_enze“e_tﬁguc_%if@sogpé&&iﬂg LA Pe o dHRacted re tBnaBualidehyderknra
reductive am nat i on 3_ reactlon, _t,hus i nst,a! lin tEe ro 91R5 g,hlllcgdcorres
from the aldehyde %oi etd:sS REduc |J\P§e§rﬁeﬁ]dﬁt8ncgpo 8dg?3§, Ystch'&€%by the
use of sodi um cye ober odyishndiendrarsddiammnet riiseeetidgryghbesdbydbedeyw) are. wel |
known to tho?ﬁesgéééf%kéé]aryl amine can then be readily acylated to
provide the desired compounds of formula I (X = 0).
Intermediate 2 may also be a protected amino function,
20 for example R' = R, and R” = PG. The protecting group
(PG) may be carbamates such as t-butyloxycarbonyl (BOC)
or benzyloxycarbonyl (CBZ), which may be later removed by
acidolysis and/or hydrogenolysis under standard
conditions. Acylation of the resulting aryl amine, again
25 by means well-known to those versed in the art, provides
the desired compounds of formula I. In addition, the
aryl amine (intermediate 3 where R' = R” = H) resulting
from reduction of a nitrobenzene coupling product can be
reacted with an aldehyde in a reductive amination
30 reaction, thus instailing the group R, which comes from
the aldehyde moiety. Reductive amination procedures,
such as by the use of sodium cyanoborohydride or sodium
triacetoxyborohydride, are well known to those skilled in
the art. The resulting product can then be acylated by

35 standard procedures to provide compounds of formula I.

- 12 -



the art. The resulting product can then be acylated by 35 standard

procedures to provide conpounds of forrmula I. - 12 WO 01/60784
PCT/ US01/ 01204 Schene 1 R2 2 |1+ BFa- HORa R O Ra R ~--1 X=0 () ]
2 + RB/WRRIBBIO R3 | | N' PGOR 1 2 3 The iodoni unPSHUSHYEodol ogy

depicted in Schene 5 is anply described in the literature for the synthesis
of thyroi dsbrem®ne anal ogs (" Novel Thyroid Receptor Ligands and Methods",

Y.-L. Li, Y. Liu, A Hedfors, R Malm C  Mellin, Zhang, PCT Int. App.
WO 9900353 Al 990107+ B, M©° Rekey et &l 0 «Soc. Perkin Trans.
|, 3103 10 311’*13@%2- . Yok et—at., J d, mg 3F 6859 707,

1995), and tEG_g' | “ethetsRin geeral (ESX ~ cul adogr os, V. |. Mbutsos,
Tetrahedron L&tt., 40, 7023- 7026F 1999). Sche 2 depicts anot her general

synthetic approach 15 to conpodnds of formula T for which X = 0 in which
an appropriately substituted nitrobenzene internediate 5 is alkylated

with an appropriately ;g4Bat Lhusgd: PheEPRbad1Ey duPMidR] tihe Judeme
internediate 6. The nitro function in, |nterrred|faot§e5ﬁ‘ can{y}%z1 redug(?d to an
u

ami no groupibyaPplyefasasined | 1knovh +H- ST, CasYe 58 o

catal ytic hydiegenahbsRond ihelpgesenceval  THyoro ek &usleprorRanepndisckel or

pal | adi um on _chgrcoal. catalyst, in ary sqlvgnd, sugh ag gl aei al acetic
acid or et hﬁﬁ‘gl .ﬁeggﬁjfi%r hativel yI,‘it h%' r@l u’ctpl*'on can rbe' acconpl i_shed using 25
i ron powder MedlagueBuszhhngi aPCHcERE ¢ 2P d ¥ NS ALt &R%eéldt uPes.

Subsequent progecii pgegreupaand funghéPnadoc. Perkin Trans. I, 3103-
10 3111, 1988; N. Yokoyama et al., J. Med. Chem., 38, 695-
707, 1995), and to diaryl ethers in general (E. A.
Couladouros, V. I. Moutsos, Tetrahedron Lett., 40, 7023-
7026, 1999).
Scheme 2 depicts another general synthetic approach
15 to compounds of formula I for which X = 0O in which an
appropriately substituted nitrobenzene intermediate 5 is
alkylated with an appropriately substituted phenol 4 to
provide the nitro intermediate 6. The nitro function in
intermediate 6 can be reduced to an amino group by
20 methods well known in the art, such as the use of
catalytic hydrogenation in the presence of, for example,
Raney nickel or palladium on charcoal catalyst, in a
polar solvent such as glacial acetic acid or ethanol.
Alternatively, the reduction can be accomplished using
25 iron powder in aqueous glacial acetic acid at ambient
temperatures. Subsequent protecting group and functional
group manipulation provides the desired compounds of

formula I.

30 Scheme 2

R2 R2
RO pee RIjOJC[R‘ —= 100
I (X=0)
——— —
PG-0 Y Ry N0, PG-O Rs NO,
4 6

5 (R=l, Bror Cl)

- 13 -



group mani pul ation provides the desired conmpounds of formula I. 30 Schene
2R2 R HR: RRR-O2 Ral (X=0) PG-O+ RNO2 PGO R3 N02 4 5 (R=l
Br or C1) 6 - 13 WD 01/60784 PCT/US01/01204 This approach depicted in ’
Schenme 2wbmn/eéise general synthesis of diaryl ethers for thyrosewmeidcs is
wel | precedented inthe literature (P. D. Leeson, J. C Emett, J. Chem

Perkin Trans. %8 %hggggoaék?&?%%l’%té {%meeb &or, tdhe %{EQerQﬂem , 38,

695- 707, 1995) er- neans synt hesi zi ng conpounds o or mul i
whi ch X = GsymNHiessis O draCHR &&r@r@erﬁ&raltwroﬂ‘ég‘@?:ﬁﬁédl?nw“?hg Iite(raaturlen

(for X = 'pgcé\éerﬁteﬁgﬂse&he eti @ratuke QpenD.ScessBerkion Trans. |,

3097-3102, 1988: 10 Al &

- g3 06ReR00 6621 968006701, 1997;
D. M T. GEivet i Ao P 2936 98; D. A Evans
et al., STet¥ahedron ¢etal,. 30, MgB7.Cheguo, 3F9982°5G ONr égféﬁonczyk et al.

Tetr ahedron Lett 6 9 g%ag E nﬁ%ﬁﬂ?h A | S
15 119, 10539- 10548”3%5 8@51'19\/@@%' mkhes:ﬁmarfg b as) ch:hglr?qrﬁn& oc

2086- 2087, 1900 witbeh X ==Np. DVEMS T. ChaF &: afe) 9%??%%@6ron Lett., 39,
2933- 2936, 4998rided PinWhé eli®iradure JEAMX Ghem SocM. B18HiZReS, 1996

M S. Driveg, % Fy F@ﬁélﬁﬂ Ogod: poé?qu"%ar@c 1, Bb8,7-33207, 1996; see 20

L %i?,foiéz.'g” Ihepsn by CTo Fasl, © dendonga il Qom, Soe, perken
1948; A. Dimboretchah. etJalmemtzsﬁcedr&B%rzgoz 39196P33N29¥6koyana et al . .
e i i x
& Bi ol ogy, 594Q991398, G19@8)Salamonczyk et al., Tetrahedron Lett'.,
38, 6965-6968, 1997; J.-F. Marcoux, J. Am. Chem. Soc.,
15 119, 10539-10540, 1997; A. V. Kalinin et al., J. Org.
Chem., 64, 2986-2987, 1999; for X = N: D. M. T. Chan et
al., Tetrahedron Lett., 39, 2933-2936, 1998; J. P. Wolfe
et al., J. Am. Chem. Soc., 118, 7215, 1996; M. S. Driver,
J. F. Hartwig, J. Am. Chem. Soc., 118, 7217, 1996; see
20 references in the review by C. G. Frost, P. Mendonca, J.
Chem. Soc. Perkin I, 2615-2623, 1998; for X = s: C. R.
Harrington, Biochem. J., 43, 434-437, 1948; A. Dibbo et
al., J. Chem. Soc., 2890-2902, 1961; N. Yokoyama et al.,
United States Patent 5,401,772, 1995; for X = CO or CH;:
25 L. Horner, H. H. G. Medem, Chem. Ber., 85, 520-530, 1952;
G. Chiellini et al., Chemistry & Biology, 5, 295-306,
1998) .
Methods applicable to the synthesis of compounds of
formula I in which X = O and R, and R, are independently
30 varied as hydrogen, halogen and alkyl are described in
“Novel Thyroid Receptor Ligands and Methods”, Y.-L. Li,
Y. Liu, A. Hedfors, J. Malm, C. Mellin, M. Zhang, PCT
Int. App. WO 9900353 Al 990107.
Another general approach to the synthesis of
35 compounds of formula I in which X = O is shown in Scheme
3. 1In this approach, an appropriately substituted

iodonium salt 1 is coupled to the appropriately

- 14 -



Met hods applicable to the synthesis of compounds of formula I in which X =
0 and R2 and R3 are independently 30 varied as hydrogen, hal ogen and al kyl
are described in "Novel Thyroid Receptor Ligands and Methods", Y.-L. Li,
Y. Liu, WOMK§T&rs, J. Malm C Mellin, M Zhang, PCT | nPCTESH/OIYA 9900353
Al 990107. Anot her general approach to the synthesis of 35 conpounds of

formula I i nwhich tea G -irsashewnehroSehared 3ntémmediscappr oatts an

appropriately substituted i.odonium Sg 1 (S p - ARPY « iately
- 14 VD 01/ BOAEPCHIISEH G104 °58bs %I t Ot &d gg% %ﬁg%)l(% en %m c acaggr

i nt er medi at epﬂoddl'dfte 8 ciay eyl renotvect.i nghgr @apué—P@E)I free heaFlediif 1icg
coupling product, 8 déé'ieé?:er %@%‘é% Foﬁ@%n@%%' Bi ng BE&Q §@k5fl@é<6/éd Cco acid

i nt er medi at & correspon hen subj ect %d to
rearrangdment ®yritiies ufs%ﬁliﬁaqa‘?&ﬁﬁltr ©XgéRts ‘*158r Ot ﬁﬁ?w’flr’é?\ﬁ%?%%tﬁ Bnh such as

di phenyl phosphor Y&ra’ﬂé@l@cma(tal%l?ﬁx)suc”ﬁhasOdrlpmuayﬂghbsahgeyrbneazlcm er nedi at e
can be trapped b her but anal_.or iyg the product
9, a t-butyl E‘;{ )ybon (%ﬁ%) aafﬁaﬁlg%gﬁlé}{lléx?%grgg%gllﬁ%g 7 prot ect ed
ani | i ne, restpmppeycéllyy eiltiese tprtott@@tqln@rglb@@m’ CaRch O?Le%v%%i"%yt}h%t hods

wel | knomrépo%@&aét § O Ghuts e GopcRsAONdong bEes amine group. The

am ne can t e acylated to g}(ve conpounds, of, .formul e%lvef\é— 0 by

one of afy n@%@yl@wwmq@ e<iB| |p§ﬁéﬁcﬁﬁ&§ﬁd}é§e'sugﬁpas acyTation with
a free carbpxyédcp @@téb@yngls;m;a; eairplbeng emeagenbysuehhags weé&icl ohexyl

car bodi i m de ]éfﬁ?]‘ﬁ? Vél r3t ddi m%teh)g M Q) iy %B%'d]mé et-byl g@,{@ggl i mde

(EDCI) . e fTee am ne can be | atéd usin
car boxyl i c agrdughl oThl@learrdJerFQ \GRTE Ve %@Cdr%éﬁcéooﬂl’éiﬁ C@BE‘P\}%‘F%M

amount of a tertiapy: 9rgapch amne %%@S oft Hngt hyhdairnerowe Mt ret hyl
nDrphOllﬂs ggggg?lshgg procééhé%é% sué%1£§ ;gylatlon with a free
carboxylic acid by using a coupling reagent such as
dicyclohexyl carbodiimide (DCC) or (1-[(3-
(dimethylamino)propyl] -3-ethylcarbodiimide (EDCI) .
Alternatively, the free amine can be acylated using a
20 carboxylic acid chloride derivative in the presence of an
equivalent amount of a tertiary organic amine such as

triethylamine or N-methyl morpholine.

Scheme 3

Rz
. . H R R 0] R4
L s G
-PG' O-PG'
j©)$2 + R ore PG-0" ™ Ry |
PG-O e}

R
UIEE‘O —= e

25

All stereoisomers of the compounds of the instant
invention are contemplated, either in admixture or in
pure or substantially pure form. The compounds of the

30 present invention can have asymmetric centers at any of
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R 2+ R3BO-PG PGOlI RBROPG PGOpO 78 20I1(X=0) PGOR3I NOR H
25 9 Al stereoisoners of the conpounds of the instant invention are
contenplated, either in adm xture or in pure or substantially pure form
The conpoumdseooss t he 30 present invention can have asymefcramsopoRes s at
any of t;} lg V\g 01/ 60784 PCT/ USOl/01204 the carbon atomns including any
one or e R su stituents I n o

in enantiomerit oFF %‘?résafté)rmesonlenﬁ c o%tnsa %ﬁ%p%yxgﬁ?eé g%ereo én@ﬁn exi st
processes fotopsepasatlion carparnids z& F@rméérrét €3l enanti ofrers or

di astereoner g, as. s{ALL NG ML dAlomiMen rdi-ast reoABRL Gt QFe€Nant i oneric
products are prepared, they can be separated )éllconventlgnal nmet hods for

exanpl e, chr@%f%‘@?aph?}te o‘f‘rci‘creaﬁfi%rfaﬂr Y SEAlHPZatfFBn" 10" The conpounds
of the |r5ven£g@@n@t@s,ag@mrsttzsametﬂmtor arie qreefemalbby asebeettvraf or t he

thyroid hornmone re ept eta,._ r =t ment of
obesity, hyp@?%%% f er 8’? eér?‘l a&an eﬂo%r os?e?o%ﬁg%whe%\?ver?ﬁ(g&%f&%ser um EDL
u

| evel s, al on@reeromc‘lim@,l | gheh < étﬁrtﬁquaéﬁdvmbﬂ/hcanV?BFéloﬁﬁ | ating drug

such as an HYG CoA feductass d nhirbidrivodddprate orMEPakBhbhitor, squal ene
synt het ase i nhi bitor and/or ot her hypol i pi dem ¢ agent and/or optionally in

combi nati on WFYRah hFRFtiabetic agent; useful in the anelioration of
depressimn, al one The2bompdindal 6§ tine compmatdromne Egcat s@st i d&pressant

such as  flugxetine:and flpsipramng And wefiuhiaqt Berabhaul ation
receptor-beta, and as such are useful in the treatment of
obesity, hypercholesterolemia and atherosclerosis by
lowering of serum LDL levels, alone or optionally in
15 combination with a lipid modulating drug such as an HMG-
CoA reductase inhibitor, fibrate, MTP inhibitor, squalene
synthetase inhibitor and/or other hypolipidemic agent
and/or opticnally in combination with an antidiabetic
agent; useful in the amelioration of depression, alone or
20 optionally in combination with an antidepressant such as
fluoxetine and desipramine; and useful in the stimulation
of bone formation to treat osteoporosis, alone or
optionally in combination with any known bone resocrption
inhibitor such as alendronate sodium. In addition, the
25 compounds of the invention may be useful as replacement
therapy in elderly patients with hypothyroidism or
subclinical hypothyroidism who are at risk for
cardiovascular complications, in the treatment of the
elderly to provide a sense of well-being, and in the
30 treatment of non-toxic goiter; in the management of
papillary or follicular thyroid cancer (alone or with
T4); in the treatment of skin disorders such as
psoriasis, glaucoma, cardiovascular disease such as in
the prevention or treatment of atherosclerosis, and
35 congestive heart failure.
The compounds of the invention may be employed

alone or in combination with an appetite suppressant such
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of bone formation to treat osteoporosis, alone or optionally in

conbi nation with any known bone resorption inhibitor such as al endronate
sodium In addition, the 25 conpounds of the invention may be useful as
repl acen®R01/60Mér apy in el derly patients with hypot hyroi d‘?%W%“r””m“
subclini cal hypothyroidismwho are at risk for cardiovascul ar
conplications dibddierireat rent/ caf ihheomeldat ign t'el Pt cvidie P sEirise of

wel | -being, and .in the 3Q tr t -t QX{ htefon i dihey menagenent
of papillar3FBt-% 6l cﬁlcﬁ%aror?%%rq%?d gg%zg? I(Lgl %ﬁ%lggﬂrl%evi th T4); :I% t he
treat nent ofagkiisdi Sormdéersadicly 89esSpSdri asis, gl aucomm, cardi ovascul ar

di sease such as i nppd heoRs@wen ion wie tineatrenh ohyatheoosel esedise and 35

congestive heart failure. The conpounds _of the_] i oyed
al one or Ji n CoT At ARTISET é’ﬁpéﬁf?@sgﬁpﬁs\e’ég\\éﬁﬁés(géc']ﬁ@%/ 513%&%5/%}
01/ 60784 PCT4d80 1 ) 1204 o carsr tslidmuitcr amdnesdaddroali ALEORBY nat PO M Eh
anti -obesity, . AJENtS, SHOK am,Arll Stabongndbancta spmbbpation with a (33

agoni st , forr $¥ eatd ng obesity e conpounds of the_ inventijon, n[?%/ acltso be
used to 5 tglarosdithidisht dehe Greyessasss oindoFURhg? bErYRHEY HPopHy such
as gl ucocor tjg ol &b duced; dardrmli @tidephyuchnebudhagsinestanation of der mal
at rophy induced by topical glucocort.icoi : prevention of der mal

at rophy liondu’i:”e%ﬁt%egptt o"ﬁitghlt%dﬁfca&cgr]_ﬁcgglg%’scl%ggghggsgt he si mul taneothls 10
treatnent wiphetmpickdg gtaik gemrdidoiidcdudangphar fagbregrear 1 pr oduet

i ncl udi ng bot h_ gl Prdé coid Apfdnd KONPeurd rekrbbeti Bugpreoansishe
restoration/prevention of dernal atrg}phy i nduced b% ﬁ?ﬂ&t—x m C.freatnent
with gl ucocor® | BFTRL FERIRIFALITEHSHeVEN YT S8 Cat FoBhYT'h The" 15
respiratory syséssdingseats byrdoealaticeatorenensiibh ofl acoephyi oi 6

Wi nduced dernal, atrophy, or_ derm|__ atr ihn agipg (wrinkles,
etc.), V\!gundr%%ﬁ%?f)y Ve S,lrgﬁlrcleg‘ be/gﬁ.%al ducednmbyagipg

: I.ite, roughened skin, actinic
skin  damageglicohent ptards, Tehindsles degmel psspPPRYysor derma |
atrophy induced by aging (wrinkles, etc.), wound healing,

keloids, stria, cellulite, roughened skin, actinic skin
damage, lichen planus, ichtyosis, acne, psoriasis,

20 Dernier's disease, eczema, atopic dermatitis, chloracne,
pityriasis and skin scarring.

In treating skin disorders or diseases as described
above, the compounds of the invention may be used alone
or optionally in combination with a retinoid such as

75 tretinoin or a vitamin D analog, employing amounts as
disclosed in the PDR.

The hypolipidemic agent which may be optionally
employed in combination with the compounds of formula I
of the invention may include thiazolidinediones, MTP

30 inhibitors, HMG CoA reductase inhibitors, squalene
synthetase inhibitors, fibric acid derivatives, ACAT
inhibitors, cholesterol absorption inhibitors, ileal
Na*/bile acid cotransporter inhibitors, bile acid
seguestrants, and/or nicotinic acid and derivatives

35 thereof.

MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.
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20 Dernier's di sease, eczemmn, atopic dermatitis, chloracne, pityriasis and
skin scarring. In treating skin disorders or diseases as descri bed above,
t he conpounds of the invention may be used alone or optionally in
conbi natworx8k a reti noid such as 25 tretinoin or a viteoi/ms@/oazil og,
enpl oyi ng anounts as disclosed in the PDR The hypoli pi dem ¢ agent which
may be optienalLly ysnpkoyed inscombinasiomwitd, the conpounds sof fornul a
of the invention may include thiazolidinediones, %@f_;O_Jnhlbltors HMG CoA
reduct ase | RRFBPEONS: Squalerd®: synt hetase |t i bitors, Fibric Saci d
derivativespaAGAT nbnhibBter sg3chatiester amo;absmqn@mrsammmtoors il eal
Na+/ bi | e aci r parter, Ln o q n and/ or

4 Gqkransporter bobipLLOLS. Pide agld y sequsslyants,

nicotinic a@

riva |ves itors enployed her ei n
i ncl ude MIPS, 98BI BhOor s Pdeserpsedarn €2S) Fatem NEIFBISMR2, Uu.s - 17
WO 01/60784 lggﬂayggy OgizgéloE@Benﬁ Noch 5 7381 d 3 otd HadRatentano.
5,712,279, U S.  Patent No. 760, 246, U.S. Patent No. 5,827,875, U S.

Patent No. 5P885°§83°RAd U. S Appllcatlon Serial No. 09/175,180 filed
Cct ober 20, 1998, mow UrSthPateoteNo.S5 By 962, A4hnd I%rr&:flercraetdoalrse agach of
t he preferrg% %Fporﬁggﬁbhgggindkﬁ Lgé ed.jn.each of the above patents and

appl i cati ons. aft ents and applications are
i ncor pol@ted herei Hoby pePérenee. Mib Mo pr et erre P MRS tiérs to be

enpl oyed in ac@%Q%%ecal%t Iﬂhbhgrﬁééﬁﬁnin‘if@r\!@ﬂim thctnfcleUCiﬁepTe&fr%rdr ed MP
i nhi bitors as set % S. ﬁnenE ? 7;9 135 and q%%g and
U S. Patent "NG. 18h7 6t?5§ 2¥h&°host pf%f%r |%|tdr

9-[4-[ 4- [[Za@a,Z,ZITnQﬂBuoaoéthoﬁy)Bena@ylwoanirQQOJZtﬁperld|nyI]
butyl'T-N-(2, 2, 2-triphLugraet ByL )= 9Fe & | wes engs 9 cas boxam de

15
9-[4-{4-[[2-(2,2,2-Trifluoroethoxy)benzoyl]amino]-1l-piperidinyl]
butyl]-N-(2,2,2-trifluoroethyl) -9H-fluorene-9-carboxamide
O o
7T T
H
O }O\ o
N O
H
20 The hypolipidemic agent may be an HMG CoA reductase

inhibitor which includes, but is not limited to,
mevastatin and related compounds as disclosed in U.S.
Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938,

25 pravastatin and related compounds such as disclosed in
U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and
4,450,171. Other HMG CoA reductase inhibitors which may
be employed herein include, but are not limited to,

30 fluvastatin, disclosed in U.S. Patent No. 5,354,772,
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o\ VM\CFCF3 H3 1/ NO H 20 The hypolipidem c agent may be an HMG CoA
reductase inhibitor which includes, but is not limted to, nevastatin and
rel at ed cor‘g)ounds as disclosed in U S. Patent No. 3,983,140, |ovastatin
(mevi nol WR)UI4ABr el ated conpounds as disclosed in U S PaEEHB01g1204
4,231,938, 25 pravastati n and rel ated conpounds such as disclosed in U S.
Pat ent No. 4, 346 i rel ad goncampounds oas sdicsehdsed in
U.S. Patent Cﬁﬁévaﬁ é% %ggiggé% %ggj 171. her QA educt ase

i nhi bitors whilgA, ﬁ@p béoéﬁﬁ%?’éélnh%%%?ho?%lﬂhe ut areen not Ilmted to,
30 fluvast ayi ggdigsel, oa:s,ed7en9blss s Pagent2 Noand, B5B 67224, PYFEZOWD 01/ 60784

PCT/ USOl/01204 cerivast at osed.in tentsNes.c 24006, 530 and
5,177, 080, &FGrPEst &L H‘EHF‘ZL?,PSLSL One&%‘l\ga’?le%étaél\%rsl 4 681 893, 5 273, 995,

5, 385, 929 amd <5, @&aem4Nopy|4amBe61@nam@@n%fa%%ﬂ!%rﬂﬁ actone derivatives
as dISC|Ose%g 1l %CH %to%@tg@&1u9t14e§1§s6&95cl@§@ﬂeuaﬂarbgs of

nmeval onol act one dérivatives as discl os n 6/ 03488,
6-[ 2- (subst|atgmlé&ar§ylﬁfblwgl-8)5l/f)34§?kyﬁjgfrréﬁu}QS htl?tpgcli C}g}llré)lvalt\/\?vlgs thereof

as di scl 0sed1 kN )Yy SarPat-emesNand4d647v576ye Seantrest SG 45355 I%EXB 1
substituted pent anedl Qi ¢ acid deri,vatiye) gkggl Qrg)@c@gg;agg (d mdazol e
anal ogs of eV al ‘ool &t &%e%las qd|6é\él %Zéd isﬁ I i cati on WD 86/ 07054,

3- car boxy- 2-sunedrioucast mﬁ@nﬁ@(;@pﬁoﬁltédaé?alﬂ@?ﬂ? ives as disclosed in
French Patent; NO. .o %ha393, 1%1%3Qb§ubahauugedoi5mpval@ﬂ1@la¢mrm1 amd

t hi ophene derivatives as di'sclo in .0 ent _ Appligcation No.
0221025, napiﬁ%@ho%lldgspc%faﬂ?(j\}ﬁaGHSPa@ olr%g?gggslasc%osed |)r%}aI U. S. . Pat ent
No. 4, 686, 23/arst Adptianaphtdsaiiends sack derdisElvged s ndieF LS Fatent No.
4,499, 289, keIEo xaenr?éfg?a of . dT8M nal ik 353, 2,3-disubstituted

15 pyrrole, furan and thiophene derivatives as disclosed in
European Patent Application No. 0221025, naphthyl analogs
of mevalonolactone as disclosed in U.S. Patent No.
4,686,237, octahydronaphthalenes such as disclosed in
U.S. Patent No. 4,499,289, keto analogs of mevinolin

20 (lovastactin) as disclosed in European Patent Application
No.0,142,146 A2, as well as other known HMG CoA reductase
inhibitors. |

In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use herein are

25 disclosed in GB 2205837.

The squalene synthetase inhibitors suitable for use
herein 1nclude, but are not limited to, a- phosphono-
sulfonates dlsclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,

30 No. 10, pp 1869-1871, including isoprenoid
(phosphinylmethyl) phosphonates as well as other sgualene
synthetase inhibitors as disclosed in U.S. Patent No.
4,871,721 and 4,924,024 and in Biller, S.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,

35 Current Pharmaceutical Design, 2, 1-40 (1996) .

In addition, other squalene synthetase inhibitors

suitable for use herein include the terpenoid
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20 (l ovastacin) as disclosed in European Patent Application No.O, 142,146
A2, as well as other known HMG CoA reductase inhibitors. In addition,
phosphi ni ¢ aci d conpounds useful in inhibiting HMG CoA reductase suitable
for use WEY0d{6p784re 25 disclosed in GB 2205837. The squal BVt ase
inhibitors suitable for use herein include, but are not limted to,

a- phosphono-pgubforenies adi stlsosedecn by, 8. Patéat dRoMOBL 71228062 t hbse

di scl osed by- Bi r |, _ 5259881,V 130 No. 10
1869- 1871, |%C|P%IJ%§ &Eeﬂ%, :L‘J97'7'\/E ,CQ%@ 24@, 8he @érn@éyL PP

( i ng 1 soprenoi d “(phosphi nyl net hyl ) phosphonat e wel | as

ot her squal etPhesPiaet &E i3hifidsr & §§qdlia§6p85é?§}$ﬂhf§%‘?a53t z%gsNo

T\l/i &71, 721 gnﬂf)f,&%]b&%él andiigr Biddeny 8chkey aNduénsehwandér,AK., Ponpi pom
, and Po er, . C.D., ent, Pharpaceut | : i 1996) .

I'n addition, ‘?rPlerS%‘Z‘.m’alleg’rslg6 ’Sgﬁlsi’hgfaggea‘ﬁz%i’b#%%rgghléﬁ?%ggfgg?g%ﬁﬁge( her ei) n

i ncl ude the tepperned doy MEClagd 0F 60784 RET/ USH1F0$2041°Byr opRésphat es

di scl osed bys £, Qik Z- e Mnieldana flordled pd- chbdonChenw, , 18%3, 29.,
243- 249, the farnesyl di phosphate anal o% A %g pr sguabeng pyr phosphat e
(PSQ PP) an@l$%Rr 83t thc|B¥Ey by’ &or &7Pand I'aﬁg& 37 Am éa%hem Soc. ,

1|976j 28% ézmsl%%m ,10prm9 Jpﬁgicrfylcphngmma@@s lerepdrt éd-By, M€ratd, R W et
al, J.A . , , 544 and cycl opropanes reported by Capson, T.L.,
PhD di slsert%‘tl?%%’fyjune, 1987, Dept. Med. Chem U of Wah, Abstract, Table
of Contents, pp 16,0U&E~r mmlmgaf SLC apEnSEMTREY 2PEEhEPThBBI FRF e ¢
agents suitablg; f@£, use: hereidbe inGlitde) eyt rapeinotchidnttedvhoivésbric

bezaf i br at o SErpr &F | BYATE T 1 1ord B S And 1t A6 SE-RE2E15 pr obucol , and
rel ated conposngsimsatksctiosert inrdles. clRadibrice 3n67418361kprobucol and
gert! b gﬁa% BELDGCo Pf L8 T £tk o hld G AR RRAURS BRI 8UCH 28 5.
Patent No. 3,674,836, probucol and gemfibrozil being
preferred, bile acid sequestrants such as cholestyramine,
colestipol and DEAE-Sephadex (Secholex®, Policexide®), as
well as lipostabil (Rhone-Poulenc), Eisai E-5050 (an N-
20 substituted ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin ({Tanabe
Seiyoku), Ajinomoto AJ-814 (azulene derivative),
melinamide (Sumitomo), Sandoz 58-035, American Cyanamid
25 CL-277,082 and CL-283,546 (disubstituted urea
derivatives), nicotinic acid, acipimox, acifran,
neomycin, p-aminosalicylic acid, aspirin,
poly(diallylmethylamine) derivatives such as disclosed in
U.S. Patent No. 4,759,923, gquaternary amine
30 poly(diallyldimethylammonium chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other
known serum cholesterol lowering agents.
The other hypolipidemic agent may be an ACAT
inhibitor such as disclosed in, Drugs of the Future 24,
35 9-15 (1999), (Avasimibe); “The ACAT inhibitor, C1-1011 is
effective in the prevention and regression of aortic

fatty streak area in hamsters”, Nicolosi et al,

- 20 -



col esti pol and DEAE- Sephadex (Sechol ex(r), Policexide(D), as well as

| i postabi|l (Rhone-Poul enc), Eisai E-5050 (an N- 20 substituted ethanol am ne
derivative), imanixil (HCE-402), tetrahydrolipstatin (THL),

i sti gnaswamgliqobgas- phoryl chol i ne (SPC, Roche), am nocycl o#extusomi2ianabe
Sei yoku), Ajinonoto AJ-814 (azul ene derivative), nelinamde (Sumtono),

Sandoz 58- 03§5hé%gb§é9091§n@mgngén Clr 271, 082 e Cla3283,)5467 -85
(di substitut urea derivatives), nicotinic_acid %m pi MoXx, 1 %.lc%é
I"a

neomyci n, p- ARPROBARFEFFPEOIETAT REDFT1H,OF Fotsy (el 17y FAmBENs
derivatives sughpasodi setaspdrént Wlfmmlmcuvﬁ&ey RE i agedt eynary

am ne 30 pol ia | di_ neth n I and. es ssuch as

di scl osed i n%g‘jL L é?en?p%glsgngg%gggﬁg kg)oéadte%er Ilr‘ia'(;.cvr%/n%rillsgjrfum chol est er ol
| overi ng geAbsBlTReconhainhypol i PPt &ingerinifigl e At 3RCSAT 1% nhi bi t or
such as di sckgsgdoiAscDr Bgﬁzoﬁebhe (Evber e 2i1) 36 O35 (4909p2c6Avasi m be)

"The ACAT i nhibitor ffec in th nti nd r
of aortic  {REPpVSELBEkeanshY R nhHRY br L DM R BRI AR BT 50 g oo "

01/ 60784 PCThHSOBA@b204 SAthar oScl esnsis, (Bhammon, Mddr elQhen(.1988f . 137(1),
(785 | The pugriecelogi cab . proti hensl B 2I6KY: AnloNeloACAT i nihi bt or
e

w th potent Hypo mc¢ activity ned sel ectl ve suppreSS| on of
the hepaic gechénnémsﬁos MEBF-W@%TN%II W%gﬁfﬁlpcﬁfrkkﬁ@sr? SI&hitSel |,

G ancarl o, Gardi,9¥ase. lar ag BQYmeﬁQQQBAmlrﬂ@Iék),, K6 305 e"tRI%l73163 a

bi oavai | abl e aI kyI he I|m i.nhibit th C.,
et al, Bioor§ H§ E?h fE8tL$ E%R@@% 6(‘% %]&Omgefm hhl 5t or s:
physi ol ogi ¢ 1;0 nmeafianmsas ibor Mypoatcpr@lemthw afit395t, hdr7@sc,9l89r otic
act i vities 'Bu%é%oﬂegenbﬁb aLeBl leok! ase. et~ gbar SHiordss: Rulfol o

Robert R Mannfred. A. 1arrmat| on:. Medi.at ors Pat hways
(1995) 1573 9gtenpiBL | SheL- aeRerOB%%%r%%%nagﬂfas "SRR Fitt Grls:
potential antirathgeasctaesti ciagentst (39 iskoviz; etirlibitors of

acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble
ACAT inhibitor with lipid-regulating activity. Inhibitors

20 of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-[(1-
phenylcyclopentyl)methyl]ureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. (1995), 8(6), 359-62.

25 The hypolipidemic agent may be a cholesterol
absorption inhibitor preferably Schering-Plough's
SCH48461 as well as those disclosed in Atherosclerosis
115, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).

The hypolipidemic agent may be an ileal Na'/bile

30 acid cotransporter inhibitor such as disclosed in Drugs
of the Future, 24, 425-430 (1999).

Preferred hypolipidemic agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin and
cerivastatin.

35 The above-mentioned U.S. patents are incorporated

herein by reference. The amounts and dosages employed
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Curr. Med. Chem (1994), 1(3), 204-25; "Inhibitors of acyl-CoA: chol esterol
O acyl transferase (ACAT) as hypochol esterolem c agents. 6. The first

wat er -sol ubl e ACAT inhibitor with lipid-regulating activity. |nhibitors 20
of acyl - ¥ORLEABest er ol acyl transferase (ACAT). 7. Devel 04194, series
of substituted N-phenyl-N -((I- phenylcyclopentyl) methyl]ureas with

enhanced hypd)d:lhoibes&erDhém@t@@ti*\/itﬂ}ﬁ Protsgumt= 2¢t’ salPes@hérfraense O g.

Chem (1995) 5808, ;359762022 a@éner@esermﬂ il c agent may be a chol esterol
absorption i nhi bi t or preferably Schering-Pl oug SCH48461 as lé‘?
em 41

t hose discl osed i nTREhEPEBEHBHEsPE 348U 5L 6%f (tl%SJ)nVa?ﬁtFl\?n Ved.
973 (1998). ZIhglbypal Lni dent cgrgerdt imy: de ran Hylcedlypidemiicl ege80, aci d

cotranspo te |nh| such_as di f F re, 24,
425- 43op( 99 g%é?%ﬁsﬁi’}%l i pu%@rﬁo & g‘géen%goa elp??la\}g@tq]é’tﬁg%g

| ovast ati n, shevast appatineosvetetsant f(wWhaxst abaseaid wethiasEREI n. 35

The above- ”E%hgéegrb’msabd%l&e@éé? Brg, i N5ArPar aled 1, heneirarhy1petepence. The
anount s and dosages eng - 21 WD 01/ 60784 PCTI'USOL/ 01204° will be as
i Ci

i ndi cated i n@PRBEPRGSF &i B’ %b‘?)é%koﬁé]fe]rence and/or in the patents set out
above. The conpoundshef afiot dlhleed i ©faddre iwhdent iray Wel lopheéonedployed in a

wei ght 1 i 0.tg, LheahypoLyph dent ¢ agenty, Bdhe.antidentessant ¢ gadl or bone

resorption in appetite suppressant (where present) Wi t hin
the range fEbm abveartso0: flla?t’olla%bme R IODFR L dest e fSerdy 1f MERRSabout 300: 1

to about 0.041lcodhea38t igdhabetbes agﬁmamlcam@&dmso@wdqml by2 10
enpl oyed in co nation w.th unds of, for the_i nggntl on may
i ncl ude bi guéﬂgb%§to§ﬁl Fﬂﬂfl?ru? FIULGE T dawgdeﬁﬂnﬁl BPPBF3tS
t hi azol i di nedPaRes/andiiar faRZ‘ilStl’Ehl buntddros &6dIfér 1PPARIGCAgGONPEtS, PPAR y
agoni st s; or mgg@gt%ydggal agoni sts, and/or SG.T2 inhibitors, or
The antidiabetic agent may be an oral
antihyperglycemic agent preferably a biguanide such as
metformin or phenformin or salts thereof.
Where the antidiabetic agent is a biguanide, the
20 compounds of structure I will be employed in a weight
ratio to biguanide within the range from about 0.01:1 to
about 100:1, preferably from about 0.5:1 to about 2:1.
The antidiabetic agent may also preferably be a
sulfonylurea such as glyburide (also known as
25 glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the B-
cells, with leburide and glipizide being preferred.
30 The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
0.01:1 to about 100:1, preferably from about 0.2:1 to
about 10:1.
The oral antidiabetic agent may also be a
35 glucosidase inhibitor such as acarbose (disclosed in U.S.

Patent No. 4,904,769) or miglitol (disclosed in U.S.

- 22 -



15 neglitinide. The antidiabetic agent may be an oral antihyperglycemc
agent preferably a biguanide such as netformn or phenformn or salts
thereof. \Were the antidiabetic agent is a biguanide, the 20 conpounds of
struct urBOPTGIB¢ he enployed in a weight ratio to bi guarRTEOHOROA t he
range fromabout 0.01:1 to about 100:1, preferably fromabout 0.5:1 to
aboEt 2: 1I 'Eta&egfﬁlmh aletsize , agent waycal saypref efablistrred Suld onyl urea
such as glyburide (a St l'i bencl am de), glinepiride (disclosed
in U S Patent aﬁot(e sr%‘}Q% %§8|92| de, glicla g:g or Ehl 0 rf) am de,

ot her known sul f onylhgr @@P@Pnétsh@if éﬁFFﬁ?bé?ng‘éé %/92 %act on

the ATP- depewl?}it channel: OfcHehg1L3oseakks, mhthlgdsiybmtﬂdm a:rtda gI i pi zi de
bei ng preferre

30 The .conpounds ,of st uctu edin a
wei ght rati &8s He Tl F A 3 ?ﬂa Lke tﬁ&eJ r%nggof%on#if%out 01 1 to about
100: 1, prefeawmbly drom a:lmotsatbc(illtz 5D:fle about 10:1. The oral ant| di abetic

agent may al so be i i Ok sughyas a@[ﬂgﬁp@)ﬁ@ﬂ it scl osed in
U.S. Patent No. 4%%2 ‘%‘ﬂéﬂﬁ%%d@ﬁ?g |s?ghgl(thl Eclosey F (

. WO
01/ 60784 PCHUSTIALZ0Y Witkdt éntt %ZO&l@S@eﬂée S %?%ha%§ %leabe M fi st er ed

in ? separ affe0f adr ﬁzﬁu]nlnTh;en@dmaamds (ehishrbgs uze inswlinbe
enpl oyed in a Wel toth n t within the 5 range
from abglLQ Os?ﬁsjitlt PI}{ %I%ID e?)a qgﬁ? 2 th%oﬁ% 0.5;1 to about

50: 1. The coum@gmﬂsamneswmnﬁreuamtbé @ﬁrﬁpéyéd i RISttt on with a

t hi azol i di negdi© nep%)gé?rllt am | -diphetdie) a%@hg@ﬁt@bbﬁé i(BRB) i n sen5| tizers
(which has an insull

trogli tazon@{%¥h@£ﬁ%€b§f¥s€lsc}%\élzwﬁtﬁu i clsoggg%gadliggé %ﬁf{'ﬁ{b

4,572,912), wosi ghatazone (KB4, qlicogl idlazon&e(Takeda) GII\/%%EJY)@shl

N{I}SSS &pisgéoffgaééhe (CP-68722, Pfizer), or darglitazone (CP-
86325, Pfizer).

The compounds of structure I will be employed in a
weight ratio to the thiazolidinedione in an amount within
the range from about 0.0l1:1 to about 100:1, preferably

20 from about 0.5:1 to about 5:1.

The sulfonylurea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

25 The compounds of structure I may also be employed
in combination with a non-oral antihyperglycemic agent
such as insulin or with glucagon-like peptide-1 (GLP-1)
such as GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37)
(as disclosed in U.S. Patent No. 5,614,492 to Habener,

30 the disclosure of which is incorporated herein by
reference), which may be administered via injection,
intranasal, or by transdermal or buccal devices.

Where present, metformin, the sulfonylureas, such
as glyburide, glimepiride, glipyride, glipizide,

35 chlorpropamide and gliclazide and the glucosidase
inhibitors acarbose or miglitol or insulin may be

employed in formulations as described above and in
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U.S. Patent No. 5,594,016), G axo-Welconme's G -262570, 15 englitazone
(CP-68722, Pfizer), or darglitazone (CP- 86325, Pfizer). The conpounds of
structure | will be enployed in a weight ratio to the thiazolidinedione in
an anounQRY49784 the range from about 0.01:1 to about 10BCTUSHYHEW: apiy 20
fromabout 0.5:1 to about 5:1. The sul fonylurea and thiazolidinedione in
anounts of amessntdamdbinginkbGay rokialatast iidi abet PEyagerd hayPpes

i ncor por at edRie NN éé‘lgl e tablet with the conmpounds of structure |I. 25 The
conpounds of "Structure | may al so be enpl oyed iﬂ coH‘oi nati on V\ééh a
non-oral anti hyper gfiResiRreRfeht SFAPEET ASuffntor “W th- gf t€agon- I i ke
peptide-1 (GARpildyesuch @soGdd: Milcrd6) @ dengel Pron7aBépcafrPdero

AQP-1(7-37 di d i U. . S. Pat , - b 130 th
di scl f)surse) o?éaﬁh;‘r"ﬁ%%%%c%elr%o?a e“guﬁcehreg%ar#\l%f éfig%é?ég%g)&,g V\Hﬁi gﬁﬁ%y be ©

adnmi ni st er edovi divhjedtdores dme ramaals tomayy dedaisder mal or buccal

devices. Were pre%@%‘ re "i}“—}é@éﬂ@ n, e siddonyiveeasnesuabi -asageybari de,
glimepiride, glipyride, dglipizide, 35 chlaor rgl&%]m' dg %ngagl ieaf%jﬂde and the
gl ucosi dase 2FRRAF HPEBr e a2Br K62 of ™ ARG O T As U n Aty “be™ ~enpl oyed in

formul ati onsagsudescoibed abhove amub ing/da23vhivd 0By60284dRCTLBSELE01204

anmounts and dosing as indicated.i ician.s Degk oRefgrence. \Were
present , t%Brﬁilﬂgg? Qal {il\{ %?%o?ogn‘%s [gﬁgsdeo(r:rpl oyed in afount s9vvi thin the
range from about 508h¢pe Soudernt 2009 gy gy SHRILOK eay "be admi ni st er ed

in single ok diVvided-H9SesnOng: & Cah@Wiodinpaddainatcadker eypresent, the
t hi azol i di nedi one anti-di abetic_ agent may be enpl oyed in anbunts within

the range frBRYSaB6RT ®. B835F o*abdtE*ZD00 nuy/ day which may be admini stered
10 in single or di viidede dosesennect®- ¥ qeptides neer bgapdniwketerffesent

Insulin ﬂ?y 9% 8gghogggc£? formulations, by nasal administration or
parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5]631,224 which are
incorporated herein by reference.

The antidiabetic agent may also be a PPAR a/Y dual

20 agonist such as disclosed by Murakami et al, "A Novel
Insulin Sensitizer Acts As a Coligand for Peroxisome
Proliferation - Activated Receptor Alpha (PPAR alpha) and
PPAR gamma. Effect on PPAR alpha Activation on Abnormal
Lipid Metabolism in Liver of Zucker Fatty Rats”, Diabetes

25 47, 1841-1847 (1998).

The antidiabetic agent may be an aP2 inhibitor
such as disclosed in U.S. application Serial No.
09/391,053, filed September 7, 1999, and U.S. provisional
application No. 60/127,745, filed April 5, 1999 (attorney

30 file LA27*), employing dosages as set out herein.

The antidiabetic agent may be an SGLT2 inhibitor
such as disclosed in U.S. provisional application
60/158,773 filed October 12, 1999 (Attorney file
LAQ049*) .

35 The compounds of formula I will be employed in a
weight ratio to the PPAR o agonist, PPAR Y agonist, PPAR
y/o dual agonists, SGLT2 inhibitor and/or aP2 inhibitor
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formul ati ons, anounts and dosing as indicated by the Physician's Desk
Ref erence. Where present G.P-1 peptides may be admnistered 15 in oral
buccal formul ations, by nasal adm nistration or parenterally as described
in US PRYUMos. 5,346,701 (TheraTech), 5,614,492 andPgT%@'i 11830 \whi ch
are incorporated herein by reference. The antidi abetic agent may al so be a
PPAR a/y dual,,ita(j)naghai skngdchras eﬂbcsmi cfseriL fy thledcarn 1610 :al,, " A Novel

I nsulin Sensiti er g I $0 Proliferation -

Acti vat ed Re@gﬁ Sfa %EP%%QJ ﬁr%j SEJA?%?& amr?:i Ef f ect. on PPAR al pha
Activation on Abnor‘Iﬂrﬁl doI§»|e @dmwepab@rﬁénwﬁt Lki’ﬁ?/e‘?altﬁflzjtﬂf}keﬁ’dﬁﬁtte;?i Rat s",

Di abet es 25a%Zoré;8Lﬂé %§4Zgé19\9§i hd hen@nid i ialieid (bfag;ﬁmat paky ehe ,ansaP2

i nhi bitor_ such_as discl osed |cat|on eri al 391, 053,
filed Septenterl7251688, raHaeuoé %‘Pb@f%ro%taﬁ ‘applicat %% aQ‘%/esO/ 127, 745,
filed April Tegife8 Gatit ohneyel80rédlecdt27*), enpl oying dosages as set out
herein. The antidi ahet i agent Jmy Beyals SELI2 LI id dfypsliah dshidi sl osed

in U S. provisional application 158, 773 filed Octobe]\ﬂ % 199
(Attorney f||agenEA@949apt1§5ahfﬁ‘é1@o@r$>%%déﬂolf Borafuld SChas9d g& %ﬁl oyed in

a weight rati;eitbast BeBRAR anageppsicatPRAR ydiagonistd AR ay/da icual
agoni sts, SG 2 i_nhi bitor and/or aP2 inhibitor - 24 W) 01/60784

PCT/ US01/®1264¢ §PFhin t he range from about 0.01:1 to about 100: 1,
preferably from abdite Gcabetso aabodprBulat foes dbee Hewn PFRe%ered nust be

careful |y adiiatedo:36A0LALAGRL0 208 qubi obbatnd wondiddomlidhe pat i ent,
as 5 well Poute of mnlstratlon dos gefor and reg m%n andthe

desi red resullﬁlhlﬁhéoé'os&§§§t&ﬁé FOPRTE 230N 1 Drat He “agent
and anti di abglel empgeRedM Wwheke agpllissbbsegdvill tiee as/asretouslqaaireml‘@ and
applICatlgnslg%%%%SS%Qt§%%V%faggelBhy51c1ans' Desk Reference.

For oral administration, a satisfactory result
may be obtained employing the MTP inhibitor in an
amount within the range of from about 0.01 mg/kg to
about 100 mg/kg and preferably from about 0.1 mg/kg

20 to about 75 mg/kg, one to four times daily.

A preferred oral dosage form, such as tablets or
capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, preferably from about 2 to
about 400 mg, and more preferably from about 5 to about

25 250 mg, one to four times daily.

For parenteral administration, the MTP inhibitor
will be employed in an amount within the range of from
about 0.005 mg/kg to about 10 mg/kg and preferably from
about 0.005 mg/kg to about 8 mg/kg, one to four times

30 daily.

For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages

35 employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to

2000 mg, and preferably from about 4 to about 200 mg.
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10 the PDR The dosages and fornul ations for the other hypolipidemc
agent, antidepressant, bone resorption inhibitor, appetite suppressant and
anti-obesity agent to be enployed, where applicable, will be as set out in
the 15 I'wD@sw0mdi ti on of the Physicians' Desk Reference. PEDUS@r0a204

adm ni stration, a satisfactory result may be obtained enploying the MIP

inhibitor in an appuni W {did stmﬁeaarags% qfnhfl'bqr@o%bﬁlﬁ 8e0dnpDhk gdto about
100 ng/ kg and preferably from about 0. 20 to about 75 /k oneto

1
four times ddiI9pS3WGsH eferTed oralE Hoshde FBgm‘fa%Eho TP 2R
capsul es, wigd tQprghajdt tdoe OMIR ianki btrteﬁérablanfamuabomt 2% rrmgmtabout 1to
about 500 rr%l dgu‘re ablg/Z fromabout 2 to about 400 ng, and nore preferably
from about 538 5 250 ng, one to four tinmes daily. For parenteral
admi ni st Sation, the MEférdediawrl dddadgehdcanpl GPed AF &APARBENPTWI thin the

range of fram,apqu 0,005 dw{tlégntQh@bﬁMb teangLkacandeprefiesabby f1om
about 0. 005 ng/ kg to about mgC , our tines % For oral
adni ni st r at i%h, 2wt | a&%‘ﬂ &sdl n&%c’uﬁel%t anear%gﬁ%ﬁ g A HVG CoA
reduct ase IrHl:bcbltI(H td afbowrx@tphey, pnavastat pmefeorasyation showast@tin,
atorvastati n, fI atstf& “g;nor cerivastatin in dosages 35 enpl oyed as

i ndi cated i n1Ke ySi Ci s Desk Reference, such as in an amount w thin
t he rand@ of from&b@n@fqrﬁﬂ qmodﬁfa%?ndf%ﬁ‘éf@r‘lé’@l VSf FERML8B8UPT4 to about

200 ng. - 25caﬁ@xlqe14 6P REHSOLHR1204a1Ehe squahenessyphhebaser i nhibitor

190 about SO M HE prier b From AL LS g P o S anB 20t nG. 5 A
preferred orfondagage: f2F mo suctutag Otlaliget s or capsul es, wll contain the
HVG CoA reduct ase {fbi DLt gbuddls @ AIHIM, Tf ARG HQebitgiabaut 100 g,
prEferaqu f;;ggt, antidepressant or bone resorption inhibitor may be
employed together in the same oral dosage form or in
separate oral dosage forms taken at the same time.
The compositions described above may be
administered in the dosage forms as described above in
20 single or divided doses of one to four times daily. It
may be advisable to start a patient on a low dose
combination and work up gradually to a high dose
combination.
The preferred hypolipidemic agent is pravastatin,
25 simvastatin, lovastatin, atorvastatin, fluvastatin or
cerivastatin.
The compounds of formula I of the invention can be
administered orally or parenterally such as
subcutaneously or intravenously, as well as by nasal
30 application, rectally or sublingually to various
mammalian species known to be subject to such maladies,
e.g., humans, cats, dogs and the like in an effective
amount within the dosage range of about 0.1 to about 100
mg/kg, preferably about 0.2 to about 50 mg/kg and more
35 preferably about 0.5 to about 25 mg/kg (or from about 1
to about 2500 mg, preferably from about 5 to about 2000

mg) on a regimen in single or 2 to 4 divided daily doses.
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about 5 to about 80 ng, and nore preferably fromabout 10 to about 40 ny.
10 A preferred oral dosage form such as tablets or capsules will contain
t he squal ene synthetase inhibitor in an amount of from about 10 to about
500 ng, ploediewadaly from about 25 to about 200 ny. The corpomwsdsoieés f or nul a
| and the hypolipidem c 15 agent, antidepressant or bone resorption

i nhibitor may be | oyed together in the sane .oral .dosage formor in
separate oral dosagggf %%/%V?a s%ﬁn?ﬁecasnan%e El?cnlg‘.lz'?ﬁe l(rzlo%posi tions

descri bed abowepomit ben sudri Fisteridet n cEvsudesagenfoent. as descri bed above

in 20 singl, @fogmfﬂ@doﬁpé@l&f QN8 0 1fRULAL | BBSuEabhYorlt My be
advi sable to start a patient on a | ow dose conbi nati on_and work up

gradual |y t ocSeSPRYR s Cortilte itome RRe Tpr&r 8RFEI LAy PoP b dafi ¢ agent is
pravast ats n, t r 25s &é A5t @t ged Oviasitaidhnreatiar Gastakkn, rékugastatin or

cerivastatin. The conpounds. of fornmul a .l of e._invention be
adni ni st er ed®OPRPF YO par elnr%c}learla 5 U 4s at]_qlsaut%?:ll%t gg%%(ml gﬁgr
i ntravenous| yomass wel dn asr byarwisat Y80 ameinteani eRocuEelt APl $PertsabPi ngual Iy

to various ?@%i@?'ép&ﬁiﬁsa@p% t0 hesibiseet korauch mal adhes, e.g.,
hunans, cat s@ 0gs anchJI the like in an ef_f&?ﬁve anount within the dosage

range of abofRY P4 TYFRBRACACT SRIIES T IFerel35 -7 aBoal 8.2 to about 50
mg/ kg and nogeySbo psef €1 Bb) yaehaitad) & tehialleubr2banghiky, (excipoanabout 1

to about 2500. prefe from ty . about:12000 0w) -gniagregi men
in single o?b‘znn‘?%rﬂ ﬁ%%g;ag%la‘{?'y %g%ésl.lsz-e 26 ?‘&o 0%/ §0784 PCT/ USOL/ 01204
The active sfbsthncacespted RRITHSEEGITH FFRFGSCEI-on such as tablet,
capsule, ointnment, hydrophilic ointnent, cream |otion, solution or

suspension or in other type carrier paterials such as 5 transdernal
devi ces, iontophor 3??0%@%%@? YRTE &S Exdmples represent HIee R
15 embodiments of the present invention.

Example 1

Me Br
LA
HO Br HMOH
3-[[3,5-dibromo- [4-hydroxy-3- (1-methylethyl)phenoxy] -

20 phenvyllaminol-3-oxopropanoic acid

Me Br
MéJtEjiré][ij\
MeO” > Br NO,
Bis(3-isépropyl-4—methoxyphenyl)iodonium
25 tetrafluorocborate (32.8 g, 64 mmol), 2,6-dibromo-4-
nitrophenol (12.6 g, 42 mmol), and Cu powder [Lancaster
300 mesh (6.8 g, 108 mmol)] were suspended in 400 ml of
CH,Cl, in a flask covered with aluminum foil. While
stirring, triethylamine (18.4 mL, 219 mmol) was added and
30 the reaction mixture was stirred under argon in the dark

for 4 days. The crude reaction mixture was concentrated

to about 70 mL and then chromatographed in two portions

Compound 1a:
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supposi tories, inhalant devices and the like. The conposition or i

w Il contain about 5 to about 500 ng per unit of dosgge of a corrpglajl:urtlI g;

formula |. The may be conpounded in conventional matter with a 10

physi ol 0PI Tp4accept abl e vehicle or carrier, excipient, PCEPRY&N204

preservative, stabilizer, and flavor, as called for by éccept ed ’

ggar %cept i %ﬁl:o%ﬁc%'. ce; ; Jbhes .ol Lowngaaonking sexagplesicepneseat spreferred
enbodi ment's”of 'thé present i1nvention. Exam | ve.Br __Me O /[~ HO Br WOH

H 3-[[3, 5- dEbrbnectaahydioxyeseqas rre“{l}?y|<?é¥ﬁv|“)e§m¥ﬁ§%§] O3 compoun

phenyl ] am ngL- 3z9xeBrgngnogc. a¢jd Conp o. and 1 a: Me Br Me O MO Br

NO2 Bi s(3-isopropyl -4-net hoxyphenyl )i odonium 25 tetrafluoroborate (32.8 g

64 mmol ), 2,6-di brono-4- nitrophenol (12.6 g, 42 nmmol), and Cu powder ' ’

[ Lancast &r 308ommshib6.8 g, 108 nmol )] were suspended in 400 m of CH2d 2

in a flask covered with aluminum Mil. Wiil%& stirrin i i

. g, triethylamne (18.4
m., 219 mml) was added and 30 phe~r€s 9 i Xxture was stirred under grgon
in the dark for 4 days. The crude reacti i xture was concentrated to

about 70 nL and then chromat ogr df%ed T nffwo pditsions - 27 WD 01/60784
PCTI USGL/ 01204 through 1.8 liters each_of rck.silica i 3% to 5%
ethyl acetate in Komad e (donii ﬁZd ﬁ?e?ge%‘f‘o%g%%%n%gg%%wv%i] 1%15 4
(81.9% 5 Cappowndok biMeiBL abktOc acid and 13 mL of water. Iron 4 g
powder (Aldrich <10micron, 12 g, 215 mmol) was added and
10 the reaction was stirred under argon overnight. The
reaction mixture was filtered through Celite and the pad
was washed through with about 50 mL of acetic acid. The
filtrate was concentrated to about 60 mL and poured onto
400 g of Na,CO,. Water (400 mL) was added and the product
15 was extracted with ethyl acetate (3 X 500 mL each). The
ethyl acetate was concentrated in vacuo and the residue
(13.2 g) was chromatographed through 1.8 liters of Merck
silica gel using an ethyl acetate:hexane mixture (8:2).
Compound 1b (8.75 g) was obtained in 61.7% yield as a

70 solid. Proton and carbon NMR were consistent with the

desired structure.

Compound 1c:
Me Br
“ T
HO Br NH,
25 Compound 1b (8.1 g, 19.7 mmol) was dissolved in 20

mL of dichloromethane and this solution was added
dropwise to a precooled (about -60°C) solution of BBr, (18
mL, ca. 10 equivalents) in 180 mL of dichloromethane
under argon. At this low temperature a solid

30 precipitated out. The reaction was allowed to warm up
slowly to 0°C and then stirred at 0°C for one hour. The
reaction was diluted with 200 mL of CH,Cl, and gquenched by

pouring into a cooled, vigorously stirred solution of
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MO Br | b NH2 Conmpound la (15.2 g), 34.15 mmol) was dissolved in 129 nL
of glacial acetic acid and 13 nL of water. Iron powder (Al drich <10m cron,
12 g, 215 mol) was added and 10 the reaction was stirred under argon
over ni ghWO 0F§&784 eacti on mixture was filtered through Cel i Re/Y$H/0#4 pad
was washed through with about 50 nL of acetic acid. The filtrate was
concentr at edatorabedtaﬁﬁenhszmd qsqur 280 onkb azdOCHCet NePCOE:) WAt ér (400

m.) was added and t o] extgacteds Witdh etdrymraeet ake:(3 X 500
nmL each). ThéS etlﬁ tIﬂagc‘ré Q%{ ;éa%\%?l%entrat ed in lv W&f&%{]d Otae reS| due

(13.2 g) vvasmdhmmteagrfapﬁédl{lhV%ﬁ‘g‘Pn ang 13 SRyf 4i%% &&'gel using
an ethyl acetat eshexanenfirytbaech8e)imé®nporin xfd:)sn(cﬁle?Svags) was obt ai ned

in 61.7%yield as a 20 sqlid._ Prot nd stent wth
t he desOPred“§tSP&cYFﬁlr el éBRpB‘Bnaglggo%é &%%@ %M eBSraStoﬁlé\l%ZS Conpound

Ib (8.1 g, Iihenmol)iedasNdi3Golvédlrared and @@nﬁ%%%%%eltfha‘f?ec%d this

sol ution wa o) 9:8 PHEsO Ie§lls( Dat 3y 60)otsal uindon of BBr3
(18 nlL, ca to %q%gﬁll ga g\r%s SFn118(rg Q di ch ronet ane, é@@ﬁ\e argon. At

this | ow t ereaenu PR, WeFE GogélﬁFEEFpY’%‘é?eHh%u e redction was al | owed
to warmup slowy to OC and then stirred at OCfor one hour. The reaction

was di l Lsfbed with 200 % of CH2Cl2 and quenched by pouring into a cool ed,
vi gor ously tion of 3, 28 WO g1/60784 PCT/USOL/ 01204 saturated
aqueous Na2CO3 (300 mL) and CH, 12 (390 ii). The organic |ayer was
separated, diluted with 100 Me o 0 cohcentrated in vacuo and taken
up in MeCH (100 nlL) and re-cop af-edAhy raes. The residue was 5

di ssolved in 400 nL of Et OAc, washed 2X witH sat'd NaHCO3, brine, dried

Na2SO™4) , filtered and concentrated in vacuo . .
( ) Compound 1lc (6.23 g, 15.5 mol), malonic acid

monoethyl ester (2.9 g, 22 mmol), N-methylmorpholine
(1.75 mL, 15.8 mmol) and hydroxy-7-azabenzotriazole (3.1

15 g, 23 mmol) were partially dissolved in 200 mL of CH,CI,.
This reaction was cooled to 0°C and (1-(3-
(dimethylamino)propyl]-3-ethylcarbodiimide, hydrochloride
(4.4 g, 23 mmol) was added and the reaction was stirred
for 2 hours. The reaction mixture was diluted with 200

20 mL of CH,Cl, and washed with water, saturated agueous
NaHCO,, brine, dried with Na,SO,, filtered and
concentrated. The crude product was chromatographed in 2
batches through 300 g each of Merck silica gel using 30%
ethyl acetate in hexanes. Intermediate fractions were

25 pooled and concentrated to yield 5.3 g (66.7%) of pure
product. Late and early fractions were combined 0.96 g
of product 1d contaminated slightly with starting

malonate and an unknown impurity.

30 Example 1:
Me Br

0
0L S
HO Br H/u\/U\OH

The malonic ester 1d (5.180 g, 9.91 mmol) was
dissolved in 29.5 mL of methanol and cooled to 0°C. Then
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toyield lc as a solid (7.2 g, 91%yield). Proton and carbon NVR were
consi stent with the desired structure. 10 Conpound 16: Me Br Me 0 0 O HO
Br HOEt Conpound Ic (6.23 g, 15.5 mml), malonic acid nonoethyl ester (2.9
g, 22 nmmBP)0V6RI84et hyl norpholine (1.75 mL, 15.8 mmmol) andPCT/US01/01204
hydr oxy- 7- azabenzotriazole (3.1 15 g, 23 mmol) were partially dissolved in
?89 nLhor CH2CH2 1, EFiSgrgaﬁﬁkﬂnhgaﬁpﬁgﬁged2§OGQGM&?D (Al-dadriv.; wa523 N
i met hyl a opy - et hyl.car bodi i roc mo
was added aﬁ&d%ﬁe Pk i5ﬁaﬁé§ogt?Y?Edg1 %our% éx?ggtc¥bnanlxture
was di | ut ed adilitweZ0@ 2amtn 6b @b@l@l@era}ndraoatslh@d wh i e malt e m i msEasr-at ed

aqueous  Nabgns3 daled Wbl ba NS08, L bl ey ecriand cigoncent rated. The
crude produ?ggmgggca?%r%atg rae in 2 ba¥ch%s t hr ou %2 300 %feach of Merck

silica gél 0SMegr30% LeEhy Sﬁgéf—é@% V&S hekanesd Yht2riredi &t F7 acti ons were
25 pool ed ang reencent raleedt anykel deb. Bagh(GGT&%h@qu:mlrce sqnoduot . Late

and early fractio r nbi d096 C q_qgg nate d
slightly w t'f slaéi;éis'eld\rq\gNerl?‘é/ ona eogﬁ an un(g gmggéj &mj'ldl O%ngam 1.: Me Br
me 0 0 O HO.Br THeH rEselrahgnivbiest eemids¢bidgoag, ccgl]gqcfrﬁﬁal%ﬂ s

di ssol ved '%f{% 5f%t6& drethanel and.cooled &QS%SHMm tln?@% MAR101/ 60784
PCT/ USOL/ 0120 di

of 1N sodi um hydroxi de % rrr% 3 93CIUI V.; was
added téothéforléiaéﬁW'O\Félte% drit Rt 8¥e§n8°’fﬁ‘é\s?% cl?Y e "&3% owed to warm
to room t enperat b_l_rre.va‘a‘u_toe_r Thenftanbesweiyhe ot hh@ottltmbs C_rcemmefdi under
vacuum Then, Lhe §.remiging aghc sehythopaues glutedhwilde29-dd. of

wat er and cddi%ed i i"ce asi ¢ sofution
spectral data.

'H NMR (500 MHz, Acetone-D6, 8): 8.07 (s, 2H), 6.75
15 (m, 2H), 6.37 (44, 1H, J=8.8, 3.3 Hz), 3.51 (s, 2H), 3.28
(g, 1H, J= 6.5 Hz), 1.17 (d, 6H, J=7.1 Hz)
3¢ NMR (500 MHz, Methanol-D3, 8): 171.06, 167.36,
151.54, 150.59, 147.15, 138.30, 137.47, 125.04, 119.54,
116.34, 114.14, 113.14, 41.98, 28.15, 22.80
20 Elemental Analysis consistent with C, H;,Br,NO;+ 1.75
H,0: C, 41.68%; H, 3.89%; N, 2.63%; Br, 30.70%

Example 2

Me Cl
0L A
N OH
HO Cl N
25 3—[[3,5-dichloro-[4;hydroxy-3—(1—methylethyl)phenoxy]—

phenvllaminol -3-oxopropanoic acid

Me Cl
sepel
Me
MeO Cl NO
30 Bis- (3-isopropyl-4-methoxyphenyl)iodonium

tetrafluoroborate (15.0 g, 29.4 mmol), 2,6-dichloro-4-

nitrophenol (4.16 g, 20 mmol), and Cu powder [Lancaster

Compound 2a:
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was added 1N hydrochloric acid dropwise until the pHwas 1. The resulting
white sem -solid was collected on a large fritted funnel. The solid was
washed 5 tines with 10 cold water, then dried over potassium hydroxide for
3 days WP V4O The final weight of the title compound PGHEYSEY204y (9904
yield). The product gave consistent mass spectral data. 1H NVR (500 MHz,
,I:\g;at ogeS?G( ﬁ)o nBas(}Y (3;2 2H) S06mtel) 15w(eme 2hppeBd87 {Wdy0dHHL J=8.8, 3.3
6H, 1 Hz) 13C NWR
(500 MHz, Met anél %35’? %])a(sqﬁ#&’oé’]e Hé)l“?%‘n%ﬁgi%o 58’41%17 15) 138. 30,
137. 47, 125. mlrrlllrw,5¢rleﬁef1@mmf14814 mi13198, mmal hgwagadded g0 20
El enent al An@ké/slte%a@olr& St 160y RJ&sCJs&IﬂJzZBHZNﬁEei; ZBgoﬂrlZQl @ne 43268% H,
3.89% N 2. 63@6 T @6Exanp|e Me Cl . gb 0 00O NOH 4 25 3-
[ [3, 5°-di ?ﬁofr ay[54 9§ IeACIeBt T Fﬁ?ﬂ’%ﬁe%%&‘fﬁnt
phenyl ] ami noje aamnprimaﬂolamdacnk@n ConpoandgraphpB Chroweh(0z.-44 tMeO | Cl

NC2 30 Bis-(3r r p yl)i-edani e t 15.0
0 25,4 ol ) D B TG0 i PaBheHST (4. 1674 30omiDl ], and Cu pouder

[Lancast er -Nggnamp 017@7%@@%3@?/@1?@4co@QGu%‘ésﬂa(‘ﬁa% 959 ol ) ;
were suspendegl i g% 200 THe qfrodﬂd%CJg%v@ -a cbhaskteavepedt wit iMal uni num f oi | .
whi | e t|rr|n$ triethylamne (8.4 nL, 100 mol) was added and the
react i on oni xIRTe WHS stirred under argon in the dark

Me Cl
Me)j©/oj©\
MeO Cl NH

Compound 2a (4.9 g, 13.8 mmol) was dissolved in 80 mL of

Compound 2b:

15 glacial acetic acid and 8 mL of water. Iron powder
(Aldrich <l0Omicron, 4.6 g, 81.6 mmol) was added and the
reaction was stirred under argon overnight. The reaction
mixture was filtered through Celite and the pad was
washed thoroughly with about 50 mL of methanol. The

20 filtrate was concentrated in vacuo. Saturated Na,CO, (400
mL) was added and the product was extracted with ethyl
acetate (3X 500 mL each). The ethyl acetate extract was
concentrated in vacuo and the residue was chromatographed
through 1.8 liters of Merck silica gel using an ethyl

25 acetate:hexanes mixture (8:2). Compound 2b (2.2 g) was
obtained in 49.4% yield as a solid. Proton and carbon

NMR were consistent with the desired structure.

Compound 2c:
Me Cl

30 HO cl NH

Compound 2b (1.8 g, 5.65 mmol) was dissolved in 15

2

mlL of dichloromethane and this solution was added

dropwise- to a precooled (about -60°C) solution of BBr,
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5 for 5 days. The crude reaction m xture was concentrated to about 50 nL
and then chromat ographed through 2.0 liters of Merck silica gel vm'th 3%
ethyl acetate in hexanes. The conbi ned yield of conpound 2a was 4.

(68. 80) . WR/6BI88duct gave a consistent proton NVR 10 spec’t’?ww"éﬂ‘mound
.h: M A Me O MOC NH2 Conpound 2a (4.9 g, 13.8 mml) was dissolved in
80 nL of 15(Sgl3am'LaI sacét mocdci dnand 8Lnkf oflimatleromdviamegoawdizr (Al drich

<10mi cron, %t 816 tml )LoWaﬁeﬁ?Q%tﬁ‘PQ %h%le{rcgz&t%]&gju- (‘%“Jred under

argon overnig ‘The reaction ure was ite and the
pad was wadted rﬁMﬁGQQhW?SmPPHOHBéuFOSGaW P FEIRENCIC CTReaRd filtrate

Wasdconcent raf-ed sltrir\é@augt Sa@ulf@fe&)é\la{%g}l (400 rrga)ctw@ﬁl a;a@ﬁd anﬂ ]the

product was tracte et hy a 3X 500 eac The et

acet at e éxtrda‘ét t\ﬁgs“’l&gn@@rq g %ﬁ (%/]a aﬁﬁe?ﬁ%%esYﬁgurln ey

chr omat ogr aphedolehr, owglyoro8slliyt eltsr@édlve«:tlkts@rlll@fa grefunssiawy an et hyl 25

acet at e: hexanges JXiWl & ( &8 o rrra%n%?@l(%2aog>nbmsTh@b5@%@§gcl n 49.4%
SO and car

yield as a Pr ot on’ “Were consistent wth the desired
structure. leyifpowisd Berameter. Milotefiovitie 190 N2 TColffithd™b (1.8 g,
5. 65 mol ) \%%c@inst&@t‘é@d innvizuconanaf 3di ehbaraeet hane mndeddt)s. sahst i on was

added op vm seto a precool e bout 0 sol ut i of 5 . WO
01/ 607847 I’pf‘&%l(sﬁ.og 255 288 %ﬂ ?gi BLOBO ol 2x oD e
under ar gomatAtd Na&@dmmbt@mper@rmfé Nx6PL . priddigriacataed out. The
reaction was gll.owed (Lo war Maposkew el OGnasdnathenastirsetiat 0C for

one hour. The reacti on was
(1.77 g, 99% yield). Proton and carbon NMR were

consistent with the desired structure.
15
Compound 24d:

Me Ci

HO Cl N/u\/U\OEt

H

To a mixture of the compound 2c (700 mg, 2.24

mmol), ethyl hydrogen malonate (440 mg, 3.32 mmoi), 1-[3-

20 (dimethylamino) propyl] -3-ethylcarbodiimide, hydrochloride
(632 mg, 3.33 mmol), 1l-hydroxybenzotriazole (450 mg, 3.40
mmol) in CH,Cl, (24 mL) cooled with an ice-water bath was
added N-methylmorpholine (41 pL, 2,46 mmol). The
temperature was allowed to warm up to room temperature

25 and left to stir overnight (ca. 18 h) under argon. The
mixture was diluted with 30 mL of CH,Cl, and then washed
successively with H,0 (3x 100 mL), 1N HCl (3x 150 mbL),
saturated NaHCO, (3x 120 mL) and brine (1x 150 mL). The
CH,Cl, layer was dried over (Na,SO,) and concentrated in

30  vacuum to give 632 mg of white foam. The crude product
was purified by chromatography (75 g silica gel, 20%
EtOAc in hexane) to give 500 mg (52%) of purified
compound 2d as a white solid. Proton and carbon NMR and

LC/MS were consistent with the product.
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5 diluted with 200 nL of CH2C12 and quenched by pouring into a cool ed,
vigorously stirred solution of saturated aqueous Na2CO3 (200 nlL) and
CH2C12 (200 ni The organic |ayer was separated, diluted with 100 nL of

MeOH andWO %ﬁﬁ)@f‘ltrat ed in vacuo and 3X from McCH (50 niL
resi due was dissolved in 300 nL of EtOAc, washed 2X with

9410
sat' d NaHCO3,

brine, dried ., filtered and concentrated in vacuo to yield
conmpound 2c¢ as a soli ‘d (1.77 gee 990 yiedid). Proton and carbon NVR were

consistent with the desired striucture 15 ou(pd 2d: Me
H-OaCC INLOEt H To a mi xt ur &of & cun 2¢y (700 ny,
et hyl hydrogen nmal onate (440 mp~ SZ32-di Iy 0RO

(di met hyl ami no) pr opy! | - 3- et hyl car bodi i mi de, "hydr ochl ori de

C M OO0OO0
2.24 mmol),

(632 ny, 3.33

mol ), 1-hydroxybenz o rdaz@li@n( 430 cBBpodnd02amMesd i, BREH Zni24 ni) cool ed

Ferper at ur o Wt 7 PaRelioto Garnihb F00r UMY cHbGI RIS et

u;ﬁ 46 mmol ). The

and |eft to stir

over ni ghf (exdrb&ikle woderiangda.3Thk, 2 Xtumel washiidwitodd Windse30 i of

CH2C12 d th t HC1 (3x 150
m.), sgtnur at %3 “ﬁ%&% @gc%ggéﬁl\EELXt% ﬁ@éiXt&% r?ﬁue'lgﬁieé\l CHZC(12XI ayer

was dried O\ﬁéTlu(tN@ES@Il)ataWéscéhééﬁ?@a%’éﬁh|?1 B0y et 3

‘of

whi te foaﬁlT%QEs%n%Qqcar@d@Cboom@a @broﬂzeﬁubyunhndﬁnﬁognaphyN(Hslg silica

| 20% Et OA h 500
g.eV\:hl te sol |dtf°%|’-"’lrlgteoﬁ)&g‘rrilr§)lcii?‘8 ﬁek’/ﬁsaﬁgg é lpéjé

ound 2d as

n5|stent with the

product 1035 col3d2ctWO M@ﬁédP@ﬁ@SOYﬁQQQ@@VGERam%S_@% hydroxide
for 18 hours to yield 288 mg (74 %) of the title compound

as a white solid. Proton and carbon NMR, and LC/MS were

consistent with the desired product.

15 Example 3

Me Cl
HO Cl H/ﬂ\/JkOH

-[[3,5-dichloro- [4-hydroxy-3- (1-methylethyl)phenoxyl -2-

methylphenyllaminol -3-oxopropanoic acid

20 Compound 3a:

HO Me

Cl N CF,

To a solution of 4-amino-2,6-dichloro-3-

methylphenol (0.70 g, 3.64 mmol) in anhydrous THF (18 mL)

cooled with an ice-water bath was added trifluoroacetic
25 anhydride (0.92 mg, 0.62 mL, 4.39 mmol). The mixture was

allowed to warm up to RT. After one hour, the mixture

was taken up in EtOAc (50 mL) and then washed with brine

(2x 25 mL). The EtOAc extract was dried (Na,SO,),

filtered, concentrated and dried in vacuo to give 1.07 g
30 of crude product. The crude product was purified by
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Md MI~O0I~0o0 HOOA NOHH To a solution of conpound 2d (330 ng,
0.78 mml) in nmethyl alcohol (3.9 nL) was added 1N aqueous sodium 5

hydr oxi de solution (2.3 nL, 2.3 mmol). After 20 minutes, the mxture was
concent r¥P&Y69M4vacuo to an aqueous solution that was difGWEPIHIN 3.2 ni
of distilled water. The solution was cooled to OC and acidified with 1IN

HO  dropw s@romRkichyrbbaypiisvas dilicahdd®, preeipidad eiwasxHhegollect ed and
dri ed under vacuum qver 8§E%§3égm%h¥droxéd§ for_ 18 I"hurs toeyi el d 288 ny

(74 9% of tHVE 1€ cBipe WP TR soli & Pro %(I’)lt and car bon NMR,  and
LC M5 were sedhsi.stent with the desired product. 15 Examle 3 M C M |

0 MO O HOC | ngﬁm 500 MHz, CD3OD, &) 7.22 (s, 1H

3-[[3,5-dichl oro-[4- ygr (gxy-S- (T- nethyl et h)yl )phen(ox'y] - % r2rét2k21yl<s>'/I | am nnl -
- oxopr onanoi*&)aci d 20 Conpound 3a CI HOMe O | N CF3 To a sol ution of
4- am no- 2, 6-di chl aro-M get-hykphened 266.,7Qs®, 32964 (nuol:$4i: hoanhydr ous THE
(18 m.) cooled with an ice-water bath was added trifluoroacetic 25
anhydride (0.92 ng, 0.62 nL, 4.39 nmol). The m xture was allowed to warm
up to RT. Afdcampommd Bdur, the mixture was taken up in EtOAc (50 nlL) and

then washed with brine (2x 25 nfy. The Ef'OAc extract was dried (Na2SO4)
fll'éered, (r:]oncentrat ed and drigdavat Mgiove 1.07 g 30 of crude
product. The crude product was pured - WO 01/ 60784
PCT/ USO1/ 01204 MeO ci umCFs

10 To a mixture of the bis(3-isopropyl-4-
methoxyphenyl) iodonium tetrafluoroborate (3.11 g, 6.07
mmol) and copper (0.31 g, 4.86 mmol) in CH,Cl, (12 mL) was
added a solution of compound 3a (0.70 g, 2.43 mmol) and
triethylamine (0.49 g, 0.68 mL, 4.88 mmol) in CH,CI, (12

15 mL). The mixture was left to stir in the dark at room
temperature under N, for 92 h. The mixture was filtered
through a short pad of celite and the filtrate was
concentrated in vacuo. The crude product was purified by
chromatography (200 g silica gel, 10% EtOAc in hexane) to

20 give 0.42 g (40%) of compound 3b as a light orange solid.

'H NMR (500 MHz, CDCl3, &): 7.83 (s, 1H), 7.74
(broad s, 1H), 6.86 (d, 1H, J=2.6 Hz), 6.68 (d, 1H,
J=8.7Hz), 6.4 (dd, 1H, J=8.7, 3 Hz), 3.77 (s, 3H), 3.27
(m, 1H), 2.36 (s, 3H), 1.18 (d, 6H, J=7Hz)
25 LC-MS ESI” (M-H] = 434, 436, 438 (100:64:10)

Compound 3c:

Me Cl
HO o NH,

To a solution of compound 3b (243 mg, 0.557 mmol)
30 in glacial acetic acid was added agqueous 48% HBr soluticn
(5 mL). The mixture was heated to 120°C and maintained at
this temperature for 2 h. The mixture was cooled down to

ambient temperature and then concentrated in vacuo. The
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chromat ography (50 g silica gel, 20% Et OAc in hexane) to give 0.93 ng
(899% of conmpound 3a as a light orange solid. 1H NVR (500 WHz, CD3CD, 5)
7.22 (s, 1F%, 2.22 (s, 5 3H LCGM ESI- [MH- = 286, 288, 290 6100:64:10)
Conpound MHUKM7#H O e0 M MeO O N CF3 10 To a mixture BETSE1/01204

bi s(3-i sopropyl -4- net hoxyphenyl )i odoniumtetrafluoroborate (3.11 g, 6.07
mol ) and coppgeefOr3degwad. Bﬁ(é’fﬂ'ﬂi@ im HEHREL, (7E12Un pndasheadded aH

sol ution of conpo A a 49 g,
0.68 ., 4.8¥ 9“‘°’§e‘3:|4'2 g‘%’fz“ r&n%%%%%%eﬁu %ﬁ% n% ’%o Stir in
the dark at ﬁ“b@nﬁtﬁéﬁpéamur‘ea%nmhw Wigrh dxrime ‘Ifﬁéf r%ﬁxt“@rﬁe @ééefil I ter ed
through a shouksead, Oélloceéﬂetde %%%cfeﬂ%rfalcleﬁr ake &3@§edCQﬁC\€z§’@mﬁ@tﬁ§i give/acuo.
The crude_ proddct was ur|L| %3/ hro rgrg (} g SI I | ca gel, 10%
Et OAc i n hexané) "FoC50PYrRet B 4 19“% gﬁﬁy&u §81§% i ght orange
solid. 1H NMRo@GH66 Nhﬁ,pﬁﬁ.ﬁed&)y c?m&ﬁna(mgﬂd-p)hy 7(2754g Ebricad gellH), 6.86

Eg éﬂ) J=2. 25t&%t0%§%§n(g§%&§g $Dgg¢g)%lﬁdﬂr%£364l?H§% 8o 8?&%?E5|?'77

[ M H] - 43430436 a4 1%@0@@611@10) Conpote ¢ : Me Cl owe Me HOI a Cl |
NH2 To a solution eff g@RpPese b, ( 24E%d1m, a@ %5778rmral )mBO tnegl agj al acetic

acid vvas dded aqueous.48% HBr sol ut|j tur was heated to
120C and!%ai hflai H&d - dt B2t hi g'%%n@%r alf}g'r 77 %rgﬂé’) ngl v urgI was cool ed
down to anbisent st eaperHtur e3 and thenlKonczme ated 3|Hﬁ vacud. (PhebH,
J=6.6 Hz)
1LC-MS ESI™ [M-H] = 324, 326, 328 (100:64:10)

15 Compound 34d:
Me Cl
HO o H)J\/U\oa
To a mixture of compéund 3¢ (78 mg, 0.24 mmol),
ethyl hydrogen malonate (47 mg, 0.36 mmol), 1-[3-
(dimethylamino)propyl] -3-ethylcarbodiimide hydrochloride
20 (69 mg, 0.36 mmol), l-hydroxybenzotriazole (48 mg, 0.36
mmol) in CH,Cl, (5 mL) cooled with an ice-water bath was
added N-methylmorpholine (25 mg, 27 pL, 0.24 mmol). The
temperature was allowed to warm up to room temperature
and left to stir overnight (ca. 18h) under N,. The mixture
25 was taken up in EtOAc (50 mL) and then washed
successively with H,O (2x 20 mL), 1N HCI (2x 20 mL),
saturated NaHCO, (2x 25 mL), and brine (2x 25 mL). The
EtOAc layer was dried (MgSO,), filtered and concentrated
in vacuo to give 136 mg of slightly pinkish thick oil as
30 crude product. The crude product was purified by
chromatography (25 g silica gel, 30% EtOAc in hexane) to
give 82 mg (78%) of compound 3d as a white solid.
'Y NMR (500 MHz, CDCl3, 3) 9.56 (s, 1H), 8.10 (s,

1H), 6.82 (d, 1H, J=3.3 Hz), 6.60 (d, 1H, J=8.3 Hz), 6.34
35 (dd, 1H, J=8.8, 2.8 Hz), 4.53 (s, 1H), 4.28(g, 2H, J=7.1
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- 34 WO 01/60784 PCT/USOL/ 01204 concentrate was taken up in EtQAc (75 nl)
and then the pH was adjusted to 7 with saturated aqueous NaHCO3 sol uti on.
The Et OAc | ayer was washed with brine (2x 25 nL), dried (MgSOH), filtered,
concent r wioetd/6arsd dried in vacuo to give 5 179 ng of purpl pelvusal/o1doscr ude
product. The crude product was purified by chromatography (25 g silica
gel, 25% Et i Xgde),#0 7. 6 f oun as a
white solid. g?ffﬁﬂﬁh%S%Q ﬁﬁé gng L% %Hqg g é%@ g §9W20§(34 $§0 1H,
J=3.3 H), 6388 {d’- %H*Zralﬂ%ir’z) '6% Caé, °1 2) J 8 8, 3.3 Hz), 3.21 (m
1H), 2.20 (s, 3H),rL&-43 ey 6h-H1I=6. 63&-12)44_(2 IVBES(Iloc[ MHI1-0)= 324, 326,
328 (100:64:10) 15 Conmpound 3 d M C M OMe O OHOC NOEL H To a

m xture of conpound 3c (78 ngy, 0.24 mml), ethyl hydrogen mal onate (47 ny,
0.36 mmold, Bx&@elg¢dinet hyl am no) propyl]- 3-ethyl carbodiim de hydrochl ori de
20 (69 ng, 0.36 mmol), 1- hydrox\Benzotrl-koIe (48 ng, 0.36 mmwl) in CH2C12
(5 nmL) cooled with an ice-watgs ba Has~aMlgd N net hyl nor phol i ne (25 ny,
27 L, 0.24 mol ). The tenperaturg ome td warmup to room
tenperature and left to stir &er a.N"18n) ®hder N2. The nixture 25
was taken up in EtOQAc (50 nlL) and then mashed successively with H20 (2x 20
m.) , 1IN HCl (2x 2Uonk)sodatueatefl dHeosd 2d 250rng, &nd Shimmge ) (2% 25 m)

. The HE chéﬁy 1. mﬂrmﬂ {dsOh)y 4 %?Iefo%rsedlemuﬁxoaga%&%ed in vacuo
to give 136 o] ghtl p|nk|sh thick il as 30 crude oduct, The crude

product was %%%??%%% 5 oHr orfat gty (2% t§ s PPFcager, 6WmEFEﬁéein
hexane) 1t @hiyeaB82d1HidT8tiof1catqiownd Ideas extwhictedseliictd. EEBRMVR (500

Mz, CDCL3, %%09 EG (STh FﬁtOAégéékéé%t was washed with brine (2x 20

mL), dried (Na,80,), filtered and concentrated in vacuo to

give 57 mg of slightly yellowish solid. The crude
product showed a small trace of impurity so it was

15 purified by preparative reverse-phase HPLC [gradient
solvent system, from 50%B:50%A to 0%A:100%B (A = 90%
H,0/10% MeCH + 0.1% TFA, B = 90% MeOH/10% H,O + 0.1% TFA)
for 10 min, YMC ODS 20 x 100 mm column] to give 40 mg
(61%) of the title compound as a white solid.

20 Y NMR (500 MHz, CD30OD, o) 7.59 (s, 1H), 6.67 (d,
14, J=2.7 Hz), 6.60 (d, 1H, J=8.8Hz), 6.30 (dd, 1H,
J=8.8, 3.3 Hz), 3.50 (s, 2H), 3.23 (m, 1H), 2.34 (s, 3H),
1.16 (4, 6H, J=6.6 Hz)

MS ESI° [M-H] = 410, 412, 414 (100:64:10)

25
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1H), 6.82 (d, 1H, J=3.3 Hz), 6.60 (d, 1H, J=8.3 Hz), 6.34 35 (dd, 1H,
éé?‘/flsoi/gllz_%)df ﬁz)53 (s, 1|(—|), 4.28(q, 2H, J=7.1 - 35 WD 01/60784

, 3.53 (s, 2H , 3.15(m 1 , 2.38 (s, 3 1.34 (t,
3H, J=7.WO0784 22 (d, 6H, J=6.6 Hz) Lc-(lvs ESlH)_ [ MHi - EPQ%QIM%S’:‘ 44(2
(100:64:10) 5 Examle 3: M M OMOV "uHOC N~/\ OH H To a
solution of conpound 3d (70 ng, O.1GxAmwphy bn THE (1.5 nl) was added 1N
aqueous |ithium hydroxide solution (0.5 nm, 0.5 nmol). After one hour, the
m xture 10 was acidified withmMdN HC1 abd then extracted with Et OAc (50

n). The Et OAc extract was washed~woh hine,(2x 20 nl), dried (Na2SO4)
filtered and concentrated in vato ve 7 mg gf slightly yellow sh
solid. The crude product showed & $rfe tNace“ofy I npurity so it was 15
purified by preparative reverse-phase HPLCH[gradiOent sol vent system from
5098: 50%A to 0%A: 10098 (1A = 900 H20/10% McOH + 0. 1% TFA, B = 90% McOH 10%
H2O + 0. 1% TEA)3 . PoAiehlRER WNBY@DSX’Q@X({WWﬁW]pT{e@O@Yaé 40 ny
(61% of th intl e seenpoundogsharwhbie seldd. 20 1H NVR (500 MHz, CD3CD, 8)
7.59 (s,51H) , 6.67 (d, 1H J=2.7 Hz), 6.60 (d, 1H, J=8.8Hz), 6.30 (dd,
1H, J=8.8, 3.3 Hz), ,3.50 (s, 2H), 3.23 (m 1H), 2.34 (s, 3H), 1.16 (d,
6H, J=6.6 HIRE“BSr23 M HI - =,410, 412, 414 (100: 64:10) 25 - 36 WO

e

01/ 60784 PCTI USOL/ 01204 Exanple 4 N? Bf M OO0
Me 0
HO Br NJ\/\”/ OMe
H 0

To a pre-cooled -78°C solution of compound 1lc (50
mg, 0.125 mmol) in CH,Cl, (500 uL) was added triethylamine
10 (26 puL ml, 0.18 mmol). Then 3-carbomethoxypropionyl
chloride (16 uL, 0.14 mmol) was added dropwise. The

reaction was stirred for two hours. The solution was
warmed to room temperature and concentrated in vacuo to
yield 26 mg of a brown oil. This crude product was then

15 passed through a 2 gram plug of silica gel with ethyl
acetate. The ethyl acetate was concentrated in vacuo to
vield 40 mg (63% yield) of compound 4a as a yellow oil.
Proton NMR and LC/MS was consistent for the product
contaminated by di-acylated by-product.

20
Example 4:
Me Br
“ O 1
HO Br ”/U\/U\OH
To a solution of compound 4a (23 mg, 0.045 mmol) in
methanol (1.5 mL) was added 1N aqueous sodium hydroxide
25 solution (0.08 mL, 0.08mmol). After 3 hours, the mixture

was concentrated in vacuo. The reaction was cooled in an
ice water bath and 1N HCl was added until the pH was 1.
The aqueous solution was extracted with ethyl acetate (3x

30 mL). The combined ethyl acetate layers were washed
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ANJOH HO Br NO 4-[[3,5-dichloro-[4-hydroxy-3-(l-nmethylethyl)phenoxy] -
phenyl ] am no] - 4- oxobut anoic acid 5 Conpound 4 a: Me Br Me | OI O HO Br
NIL, » /Ov H ~O To a pre-cool ed -78C solution of conpound Ic (50 ng,

0. 125 mmwlo01iea78dH2C 2 (500 L) was added triethylam ne 10PCRASLI/61204 0. 18
mmol ). Then 3-carbomet hoxypropionyl chloride (16 L, 0.14 nmol) was added
dropwi se. THE -1 SAGLI0N MAS oSty T gdf aLs Luohour §, JFhe Spis war med
to roomtenpera ure and concen in“vacuo to vyiéld a brovvn
oil. This craﬂﬁetémeodlmer\ﬁag’e’éfﬁeﬁom5epé§§‘éédt hnoia@ﬁu% 20 gif Bfnt n%ljtﬁg ™ silica
gel | \é\n 21 8 et Q}(@ec)‘,%}ﬁ@ ast;eu-fmqlat hybhacet:aa@ ¥ase £ OAT et § a@&ﬂlﬁlred/a%uRo tg

yi e ny 0 conpo oW Oi an
(M s SO oot S SraACE LEont SREREEGH- by b ey T et

by- produét . 2rExarad 50684 oM Br: 1INe %8B AO-HIO K m@/HOoT(Me@HSGI @t itdn of
compound 4a 23 1, & QUSR] o MPthangl il S Jih as Added Pcaqueous

sodi um hydr oxi de 25 sol ution ) After 3 hours, the
mxture waPRorcent rddedm ¢ a@@é tThél?’éaétPoWQV\/é§6 todPedih ta]ntle? ce
wat er bath anghdNddChavas vadded suntidl. t beopbnWasR land The/Mgueatss sol uti on

was extracted W|th et hyI 0 ... The conbi ned ethyl acetate
| ayers were SAdSHet S t@b%%’f’/ gﬁ%‘éieécﬁ%é%bﬁmzm

10
Example 5
Me Br
essu s
HO Br u/u\/\)J\OH
-[[3,5-dichloro- [4-hydroxy-3- (1-methylethyl) phenoxy] -
phenyllaminol -5-oxopentanoic acid
15
By the procedures described above for Example 4,
15.0 mg (36% yield) of the title compound was obtained as
a white solid. Proton NMR and LC/MS were consistent with
the desired structure.
20

Example 6

Me 8r
0 @) OH
0L
HO Br N7 F H
Ho j

25 Compound €a:
Me Br
O~ __OMe
0L AT
HO Br N N
H H
To a mixture of compound 1lc (40 mg, 010 mmol) ,

maleic acid, mono-methyl ester (36 uL, 0.29 mmol), 1-(3-

(dimethylamino) propyl] -3-ethylcarbodiimide, hydrochloride
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with brine (2x 30 nL) and dried over Na2SO4. The ethyl acetate |ayers were
concentrated in vacuo to yield 15 ng of white sem-solid. The crude
material was purified by preparative reverse-phase HPLC [ gradi ent sol vent
system WOMEHBE00A: 5098 to 0%A: 10098 (A = 90% H2Q 10% NSQ/MY4 TEA, B
= 90% MeOH/ 10% H20 + 0. 1% TFA) for 15 mnutes, YMC ODS 20 x 100 nm col um]

;ﬁdgL\éfwg 0 M 6%0 ?fs e 1t Iht |lﬁhy§96ﬂ9b!@gz@§raa¥\@lée (s0l44d, Progon NWR
wer e
Ml O0O WI@COﬂSI Naisia Y_‘MStO ptL eco%ﬁ.l ed Roggcgce v?/'gt:eE%(abnyth vef\ass .

5-[[3, 5- di ca@teat [tékma}tdiyd)ayn-lsie( |(4euhy| et byl yphehoxyTke ptempd daimre

nol- S- oxope 5 0 r d Ex l e 4,
15,0 1y (3605 Aot (e Tl Ccormoand van: bt ol ned ae 4 uhiTe eol i d.

Prot on NRR aﬁrifdlIL(S;”\’I%'I’Wé)ﬂéC C(GﬁS| étseﬁlt WRERT RRBYAS8’TredT B2 riEttHe 20 Rxam
1= e 6 M BladHadh Qp arOHcodAcCaBB &lN)Hanll theh espeand 6a Me Br 0 0 Owe

i dh mono- MEHAS TSR (36T . é%"ﬁ%#*”db'l?[]%ﬁq*@ 0, e
saturated NaHCO, (2x 25 mL) and brine (2 x 25 mL). The
EtOAc layer was dried (Na,SO,), and concentrated in vacuo
10 to give 30 mg (58%) of slightly pinkish thick oil as
crude product. This was carried on to the hydrolysis
step. The proton NMR and LC/MS were consistent for the

desired product.

15 Example &:
Sond
HO Br )H;:H
To a solution of compound 6a (15 mg, 0.02% mmol) in
methyl alcohol (1.5 mL) was added 1N aqueous sodium
hydroxide solution (0.08 mL, 0.08 mmol). After 3 hours,
20 the reaction mixture was concentrated in vacuo to remove
methanol. The resulting solution was cooled in an ice
water bath and 1N HCl was added until the pH was 1. The
aqueous solution was extracted with ethyl acetate (3x 30
mL). The combined ethyl acetate layers were washed with
25 brine (2x 30 mL) and dried over Na,S0,. The ethyl acetate
extract was concentrated in vacuo to yield 12 mg of white
semi-solid. The crude material was purified by
preparative reverse-phase HPLC ([gradient solvent system,
from 50%A:50%B to O0%A:100%B (A = 90% H,0/10% MeCH + 0.1%
30 TFA, B = 90% MeOH/10% H,0 + 0.1% TFA) for 15 minutes, YMC
ODS 20 x 100 mm column] to give 7.9 mg (53%) of the title

compound as a white solid. The proton NMR and LC/MS were

consistent for the desired structure.



(di met hyl am no) propyl ] - 3-et hyl carbodi i m de, hydrochloride - 38 WD 01/60784
PCT/ US01/ 01204 (72 ng, 0.38 mmol ), 1-hydroxybenzotriazole (54 ng, 0.40
nmmol) in CH2Cl2 (50 L) cooled with an ice water bath was added
triethyl avdokeofss L, 0.28 mmol ). The tenperature was al |l eeFdSODomed m up to
roomtenperature and left to 5 stir overnight (ca. 18 h) under nitrogen.
The m xture was taken up in EtQAc (50 nlL) apd then washed successively
with H2O (2 x 20 mL) , IN HC1 (2 X 2%2%?‘E§ﬁﬁsgturated NaHCO3 (2x 25 mL) and
brine (2 x 25 m.) . The EtOAc |,ayer wasgdried (Na2SO4) , and concentrated
in vacuo 10 to give 30 ng (58% [of sl ightly pinkish thick oil as crude
product. This was carried onMeo ¢ ySi tep. The proton NWR and
LC/ M5 were consistent for the gde wets A8 Bxample 6: Me Br 0 OO
conpéund, 6& (15 ng, 0.029 mmol) in

OH M HOBr NH HH To a solution o
met hyl al cohol (1.5 nL) was added | N aqueous sodi um hydroxide sol ution
(0.08 nmL, 0.08 mmol ). After_3 hours, 20 the reaction m xture was
concentrated in vacuo to renove nethanol. The resulting solution was
cooled incan ice ter_bath and I N d Nt | s 1. The
aqueous sgl ution m"%, gtx at crtoé%c%rt 3 eg[gﬁf%@gce:gt %?‘gV%S%(&%OEQﬁTE?iT e conbi ned
ethyl acetaté7.8yegs (hefe ®ashegd withe25obpowed (95 JTPTAINShE A ed over
Na2SO4. The eihyle acetate pexkbACkMPasngoNees raded dohyasind avidrel d 12 ng
of white sem -saolid. The crude material was purified by preparative

rever se- phaséBPLESEGRIdSERECSYFFent system  from 509 5098 t o 0%A: 10098
(A 90% H2O' 10% MeOH + 0.1% 30 TFA, B = 90% McOH/ | oo H2O + 0. 1% TFA) for 15

m nut es, jgMc - GDS 20 x 100 nm col lﬁm! Ha giave {59 my (53% of the title
Me R2
U003
HO Rj NMOH
H

By appropriate application of the procedures

15 described above combined with those described for

analogous examples found in “Novel Thyroid Receptor
Ligands and Methods”, Y.-L. Li, Y. Liu, A. Hedfors, J.
Malm, C. Mellin, M. Zhang, PCT Int. App. WO 9900353 Al
990107, the Examples 8 - 19 described in the table below

20 are prepared.
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conpound as a white solid. The proton NVR and LC/ M5 were consistent for
the desired structure. - 39 WD 01/60784 PCT/USOL/ 01204 Exam|e7 Me Br

me- 11 O0OHOH / HOO v Br N H HOJ5 By the procedures descri bed above
for Exanploe16p78417.9 ny (460) of the title conpound was obPCEHUSEDIZE a
white solid. Proton NVR and LC/ M5 were consistent wwth the desired
structure. 10 Fxans | es 8 - | 9. M RZ ;:M OO0 0 HO R3 H OH By appropriate
application of the procedures i
described for anal ogous exanyd e "Ngvel Thyroi d Receptor Ligands
and Met hods", Y.-L. Li, Y. LiugA~F . C. Mellin, M Zhang,
PCT Int. App. WD 9900353 Al 958107, the Exahples 8 - 19 described in the

table below 20 are prepared—= 40 WO 01/60784 PCT/US01/01204 Me RZ Me O

OO HORs NOH H ExampEsaml®3 B Me BB 9 Me Br R3
8 Me Me
9 Me Br
10 Me cl
11 Me I
12 Br Cl
13 Bx I
14 cl I
15 I I
16 H Me
17 H Br
18 H Cl
19 H I
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momMmd 11 M1 12Br d 13 Br I 14 d 1 151 1 16 HM 17 H Br
HA 19 HI - 41 WD 01/60784 PCT/US01/01204 Wha: is clained is: 1. A
conmpound of the formula R2 R X R4A ORHOR3 NY-R6 5 R5 wherein Xis

oxygen (WO-Ou60mdl fur (-S-), carbonyl (-CO), nethylene (PCHRS)1/0124 -NH; Y

is -(CH2)n- where nis an integer froml to 5 or 10 -C=C, which is cis
or trans; i1s halogen, trifluoromethyl, or alkyl of 1 to 6 carbons or
cycl oal kyl o St c%?%%%@fLRZ and R3 are the sane or different and are

hydr ogen, hal ogen, alkyl of 1 to 4 carbons or cycloalkyl 15 of 3 to 6

carbons, at |east ¢ne gfcg%?@@nggfbgﬁggf@g$@ia t han hydrogen; R4 is

hydr ogen or | ower al kyl; is hydrogen or lower alkyl; R6 is carboxylic

acid, or ester thereof, or a 20 prodrug thereof; R, is hydrogen, or an

al kanoyl or aroyl group, or other group ¢apable of bioconversion to

generate the free phenol struBt the RRo = H ; including al
stereoi soners thereof, a prodrug
R,0 Ry NT YR
5 Rs
wherein
X is oxygen (-0O-), sulfur (-S-), carbonyl (-CO-),
methylene (-CH,-), or -NH-;
Y is -(CH,),- where n is an integer from 1 to 5, or
10 ~C=C-, which is c¢is or trans;

R, is halogen, trifluoromethyl, or alkyl of 1 to 6
carbons or cycloalkyl of 3 to 7 carbons;

R, and R, are the same or different and are
hydrogen, halogen, alkyl of 1 to 4 carbons or cycloalkyl

15 of 3 to 6 carbons, at least one of R, and R; being other
than hydrogen;

R, is hydrogen or lower alkyl;

R, is hydrogen or lower alkyl;

R, is carboxylic acid, or ester thereof, or a

20 prodrug thereof;

R, is hydrogen, or an alkanoyl or aroyl group, or
other group capable of bioconversion to generate the free
phenol structure (wherein R, = H);

including all stereoisomers therecof, a prodrug

25 thereof, or a pharmaceutically acceptable salt thereof.

2. The compound as defined in Claim 1 wherein X is

oxygen.

30 3. The compound as defined in Claim 2 wherein R

is hydrogen.

4. The compound as defined in Claim 3 wherein R,

is isopropyl.



25 thereof, or a pharmaceutically acceptable salt thereof. 2. The conpound
as defined in Cdaiml wherein Xis oxygen. 30 3. The conpound as defined
in Jdaim?2 vvherel n R5 is hydrogen. 4. The conpound as defi ned in Claims3
wher ei n WP 0168784 sopropyl . -~ 42 WD 01/ 60784 PCT/ US01/ 01208 TESOMH ¢ onpound
as defined in Caim3 wherein R and R3 are each independently hal ogen. 5
6. The conmpound as defined in Claim3 wherein R and R3 are each

i ndependently an al kyl grou 7. . The conpound as defl ed.in Claim 3 wherein
one of R2 and R35is RAfogeAPandt#e ?Cﬁ% C{]smar?lfl wrnguﬁm ® 8. The
conpound asafefknedd raChaiimidpwheeethyohelogén R2 and R3 is hal ogen and the
other is hydrogen. 9. The conpound as defined in Caim3 wherein one 15 of
R2 and R3 is alkyl and the other is hydrogen. 10. The conpound as defined
in O aird3 wherei f-R2ThandoRBOare #adapbidrhtiy G2ims ety & ethyl. 20

11. The conpgynd as-defdded ndeChaier3ywhar el RyRigrosp hydrogen. 12. The
conpound as defi hed in Jaim3 wherein R4 is met hyl . 25 13. The conpound
as defined in Caim3 whereinY is -(CH2)n- where nis 1 or 2. 14. The
compound as defined i Mhel abmpBunbieaei Ae¥ingd im @ixim gr wWheditslet®mA ene. 15.

th SO”MPO(‘;“ i %%W%E¢%8%3aﬁévtﬂg éﬂf}?er fltsrtegitarmkﬁb e R2 Me O

8. The compound as defined in Claim 3 wherein one

of R, and R, is halogen and the other is hydrogen.

9. The compound as defined in Claim 3 wherein one

15 of R, and R, is alkyl and the other is hydrogen.

10. The compound as defined in Claim 3 wherein R,

and R, are independently Cl, Br, methyl or ethyl.

20 11. The compound as defined in Claim 3 wherein R,

is hydrogen.

12. The compound as defined in Claim 3 wherein R,
is methyl.
25
13. The compound as defined in Claim 3 wherein Y
is -(CH,),- where n is 1 or 2.
14. The compound as defined in Claim 3 wherein Y

30 is cis- or trans-ethylene.

15. The compound as defined in Claim 3 having the
structure
Me R, Me R
Me/l\/@roj@}-{ o 0o Me)D/OJC[MeO o
HO Ry NMOH HO R u/u\/U\OH
35 H or
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- 43 WD 01/60784 PCT/US01/01204 or an al kyl ester thereof. 16. The

conpound as defined in Claim1l having the structure Me Br I\/ECI I\/ba-- @)
OOMI OHOBr HOHHOC HOH Me Br M Cl OI I OM e HO Br
N v ~oHYIIE 8 o OMe Br Me Br MM 0 O HMe 0 O omPFT’USPI/ﬁlP%r HO Br
NN~Y\H HO HHOHH Me Br MM OOO HOI Br NOH or H or an alkyl
ester thereafr k0 dkyiThesweaomewidods defined in Caim1 having the

structure M Br M Br M 0O OM OO0 HOI Br NN"~OHHOI / Br NOH HO H

M Br M Br OOOH MM OOHMO 14 HOBr 1 Il OHor HOBr NH HOMH
16. The compound as defined in Claim 1 having the
structure

Me Br Me Cl
< ODO A, IO
HO Br HMOH HO cl H/U\/U\OH
Me Br Me Cl
HO Br N/U\/\V(OH HO cl NMOH
H H
o)
Me Br Me Br
o) O« _OH
L A e IO X
HO Br NJ\VH(OH HO Br N |/ H
H w o H
Me Br ‘
0 I
HO Br NJ\/\)J\OH
H

or an alkyl ester thereof.

10 17. The compound as defined in Claim 1 having the

structure

Me Br Me Br
o)
I S IO S
H /u\/\/U\
HO Br N)l\/\ﬂ/o HO Br N OH
H H
o}
Me Br Me Br
o) O~ _OH
weusBIVEReop ol
HO Br N)H/kn/ OH HO Br N~ N H
H or H
H O H

or an alkyl ester thereof.
15
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or an al kyl ester thereof. 15 - 44 WD 01/60784 PCT/USOLl/ 01204 18. The
conpound as defined in Claim1l having the structure M@ C MO M I~0
I~00MI OMOMNHOC HOHo HOC HOH 5 19. The conmpound as
defined VR 1 which is Me Br M CO 0 HO Br N)LOH PEYPIARMA et hod
for preventing, inhibiting or treating a disease associated with

met abol i sm dysf unet i orheOkoWBbGAG 8 d@peneent i ot Tdien expressiconref a T3
regul at ed gene, which conprises admnistering to a patient in need of
treatment aStherhpettically effective 15 anpunt of a conpound as defined in
Caim1l1l. 21. The nmethod as defined in Caim20 wherein the disease

associ at ed wi t hMeet abol i sl dysfunction or whMeh s dependent on the

expressi on ofM egal ated gSneoi s 20 -' ty hdé gst gr ol em a,

at her oscl erosT's, essil on| oO$tegporosis, %yp m /ggi/tugr, thyroid
cancer, gl aucomm” Téar di A ythinmay cangesiorve gil e, Odr a skin
di sorder or disease. 25 22. A phar maceuti cal conposition conprising an
effecti ve anount of a conmpound according to Claiml or a pharnaceutically
acceptabl e salt thereof, _t Lt.h : r pac, i cal ly,agcept abl e
e S oy Y roE Sdgggggrgéii\%gt%@%g?%% L niarap 2

di sorder or disease is dermal atrophy, post surgical bruising caused by

| aser resurfacing, keloids, stMa, cellufite, roughened skin, actinic skin

damage, lichen - 45 Me 0O O
H

O
0o Br
10 20. A method for preventing, inhibiting or
treating a disease associated with metabolism
dysfunction, or which is dependent on the expression of a
T, regulated gene, which comprises administering to a

patient in need of treatment a therapeutically effective

15 amount of a compound as defined in Claim 1.

21. The method as defined in Claim 20 wherein the
disease associated with metabolism dysfunction or which
is dependent on the expression of a T, regulated gene is

20 obesity, hypercholesterclemia, atherosclerosis,
depression, osteoporosis, hypothyroidism, goiter, thyroid
cancer, glaucoma, cardiac arrhythmia, congestive heart

failure, or a skin disorder or disease.

25 22. A pharmaceutical composition comprising an
effective amount of a compound according to Claim 1 or a
pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable carrier.

30 23. The method according to Claim 21 in which the
skin disorder or disease is dermal atrophy, post surgical
bruising caused by laser resurfacing, keloids, stria,

cellulite, roughened skin, actinic skin damage, lichen
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WO 01/60784 PCT/US01/ 01204 planus, ichtyosis, acne, psoriasis, Dernier's
di sease, eczemm, atopic dermatitis, chloracne, pityriasis and skin
scarring., 5 24. A nethod to treat skin disorder or disease by the use of
a conpouWw@® @fe0Wdaim 1 in conbination with a retinoid or BCYUS@Id1204D
anal og. 25. A pharmaceutical conbination conprising a 10 conpound as

defined in Gaimd andh@,dwpol ipidemcagent, apr-antidsabetigs@agent, an
anti depressant, a bone resorptiaon |nh|b|tor an appetite suppressant

and/ or an aFftFehest 1P HYRETeTE 6. THEIOSR6FRat PohYAs28efi #ed in O ai m
25 wherein gihen hypottiiglenm ¢ agent is a thiazolidinedi one, an MIP

i nhi bitor, a squal ene synthetase inhibitor, an HMG CoA reductase
inhibitor, a fibric acid derivative, an ACAT inhibitor, a chol esterol
absorpti@dn inhibitat; ah heEdd 2P N9 | igotdinesgert er daReEBEEoPY a bile

aci d Sequestgz@éltus@r@foar cranwdnra Graehdigr 1aidecbyat hyeibhepeoh. a27. The
conbination as defjpned in Caim?25 wherein the hypolipidemc agent is

pravastatin, ref st A5 P 25 3Hvast &% %t orvastatin, fluvastatin or

cerivastatin. 28. The conbination as defined in daim25 wherein the

conpound is presentc Inh’i‘}’ln t%ﬁh%%é\%llcoaf o.dhe ale%Qll [ %hg%@sgngggnt or

anti di abetic agent Wt range from about bout 300: 1.
29. The Wonttermpderd azs digf imed iim @lalm %anwaeb@fpﬁlﬁﬁédaﬁwd?%%’h c agent

i f] a b: ggam%@,a@u&%@m&l WMt ,a G lé@&ildé@ﬁ‘léslsﬁhltbl t0bona 35
t hi azol i di nedi one anan|nsenS|t|zer gl ucagon- tide-1
(GLP-1) or iTReTPyRcion 436nshj\)%W/ aﬁféfpﬁéﬁﬁoﬂ‘@fg&is% al?’ﬁzgcon%l nati on
as defined iantl adbbbesP29 Wirrgi.n  the anti di abetic agent is nmetformn,
gl yburide, glinepiride, glipyride, glipizide, chlorpropamde, gliclazide,
acarbose, mglitol, trogrjl i tazone,
15 he combination as defined in Claim 25 wherein
the hypolipidemic agent is a thiazolidinedione, an MTP
inhibitor, a squalene synthetase inhibitor, an HMG CoA
reductase inhibitor, a fibric acid derivative, an ACAT
inhibitor, a cholesterol absorption inhibitor, an ileal
20 Na'/bile cotransporter inhibitor, a bile acid sequestrant

and/or nicotinic acid or a derivative thereof.

27. The combination as defined in Claim 25 wherein
the hypolipidemic agent is pravastatin, simvastatin,

25 lovastatin, atorvastatin, fluvastatin or cerivastatin.

28. The combination as defined in Claim 25 wherein
the compound is present in a weight ratio to the’
hypolipidemic agent or antidiabetic agent within the

30 range from about 0.01:1 to about 300:1.

29. The combination as defined in Claim 25,
wherein the antidiabetic agent is a biguanide, a
sulfonylurea, a glucosidase inhibitor, a
35 thiazolidinedione, an insulin sensitizer, a glucagon-like

peptide-1 (GLP-1) or insulin.



5 pioglitazone, rosiglitazone, and/or insulin. - 47

WO 01/60784 PCT/US01/01204

wh

30. The combination as defined in Claim 238 wherein
the antidiabetic agent is metformin, glyburide,
glimepiride, glipyride, glipizide, chlorpropamide,
gliclazide, acarbose, miglitecl, troglitazone,

pioglitazone, rosiglitazone, and/or insulin.



