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and to nethods of preparing such conpounds and to

met hods for using such conpounds such as in the
regul ati on of netabolism 15 BACKGROUND OF THE

I NVENTI ON Whi |l e the extensive role of thyroid hornones
in regulating metabolismin humans is vell

recogni zed, the di scovBQVEREQMPAWMMENt of new

specific drugs for inproving the treatnent of
hypert hyroi di sm and hypot hyroi di sm has been slow. This
has also limted 20 the devel opnent of thyroid

agoni sts and ant agoniFSEEDfQff THEGNVERNKIODf ot her
important clinical indications, such as

hyper.chol est erol em a, obesity cardi ac arrhythm a
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ewvethods ef prepdrirtgtractbashypoudds andrtoredetholde fie lusing lvhs® mpounds such as
hg{ﬁ@p kggh%¥gk%g&%gy wei ght, netabolic rate, body

tenperdature an nood, and influence bl ood | evel s of
serum | ow density Ilpoproteln (LDL). Thus, in
hypot hyroi di smthere is weight gain, high Ievels of

LDL chol esterol, ga¢KISIROERD op THENVEAREIGNYT o di sm
these hormones |ead to wei ght | oss, hypermetabol i sm

| owering of serumLDL | evels, car di ac arrhyt hm as,

hear. ailure scl.e kness ne Loss in. . .

oo trah e SR i r ol GO RTRR in SRl s is wel

ar@ogmmda titel discosed apd devetdpinentasf neeppea Bordmgs fdnénpypying the
tH\%H eﬂﬁ&dlsmﬂgmgkf?tﬁhg & hégrb%E@BXWWT%ﬂ as alrslcgj limited

rox retturns neta unc lons to norma
e Pplgaefﬁé HYFe e aeiustarndpntaggpists dordesatipgnt of other important

rrea:slualeﬁtﬁws)ngfsudrmse.lypererﬁolédte,rblemftb osésitgmhca&armlc REKYIRRAR:S.
(TSH), thyroxine (3,5,3 ,5 -tetrai odo-L-thyronine, or

T4) and 35 trllodothyronlne '
( Thgrod harmopeschdtert theygnetabplim obyirtTdly. everwvesiiof the body. At normal

r %@Cﬁgﬁ%rﬁx&%’s%&){mam Rl W@féh?rnle}(abbﬂc R gf)dy temperature and

|nd|V|d @ % restrlcte ain etrlﬁe T

o Proad andiipigncy i%'y? |°°!A 8F FFoHRAC W tansiy in

V‘@ﬁﬂﬂﬁbﬂ&%&@reRWb@E@ﬁHﬁﬁh@MB@s of LDL cholesterol, and depressmn. In
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.

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 (TSH), thyroxine (3,5,3',5'-tetraiodo-L-thyronine, or T4) and
triiodothyronine (3,5,3'-triiodo-L-thyronine, or T3). However, replacement therapy,
particularly in older individuals, may be restricted by certain detrimental effects from
thyroid hormones.
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potentially wuseful influences include weight
reduction, |owering of serumLDL |evels, anelioration
of depression and stinulation of bone formation. Prior
attenpts to utilize thyroid 10 hor nones

pharmacol ogically to treat these disorders have been
limted by manifestations of hyperthyroidism and in
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rep acement therapy in elderly subjects with

hypot hyr oi di sm

Accordingly, the discovery of compounds that are thyroid hormone receptor ligands,

particularly selective agonists of the thyroid hormone receptor, may demonstrate a utility
for the treatment or prevention of diseases or disorders associated with thyroid hormone
activity, for example: (1) replacement therapy in elderly subjects with hypothyroidism
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hypot hyroi di sm who are at risk for cardi ovascul ar
conplications; (3) obesity; (4) hyperchol esterol em a
due to elevations of plasnma LDL Ilevels; (5)

depression; and (6) osteoporosis in conbination with a
bone resorption _inhibitor. 10 SUMVARY OF THE

| NP ORI For srdistvassivias conplicatipes: (2) replaqement/@erapy in elderly
egmgmsrmm @banmcdeﬂypmﬁyxroaﬁsnm ohb eatay hels foRlearddbaschifar
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Neiidd OR1I2Z R7 RA RI1 RS RO I 20 or a
pharmaceutically acceptable salt thereof, wherein: Rl

is selected froma group consisting of hydrogen,

hal ogen, and C, to C6 alkyl; R2 is selected fromthe

group consi sti ng of C2 to C6
al kenyl, C2 to Cgawgg%&&l%t@%(@q%@ﬂ oal kenyl ,
C3 to C7 cycl oal koxy, S02( NR14R15), N(R16) SO2R] 7,

. R16 8 6 "
I AP, WSl B SR S o s of e

rogen
s pnleemt ed/eﬁtﬁcsmrlcbrhgolgfd@ ufe grovidéeds whieh abd thipyodd exgepror Agdads, and have
benzyl, aroyl, and al kanoyl; 30 R4 is hal ogen, cyano

othegepsral- formulind: 5004/ 007430 PCT/ EP2003/ 007333 5

R, R Rsg Rg
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Ry Rip Ry Ry
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or a pharmaceutically acceptable salt thereof, wherein:

R, is selected from a group consisting of hydrogen, halogen, and C, to Cg alkyl;

R; is selected from the group consisting of halogen, C, to C¢ alkyl, C, to Cg alkenyl, C; to
C¢ alkynyl, C4 to C; cycloalkenyl, C; to C; cycloalkoxy, SO2(NR 4R 5), N(R16)SO2R 7,
SRy7, SOR 7, SO2R 7, COR 6, and CR3(OR6)R19; Or R; is hydrogen when Ry is alkyl
and R, is halogen;

R; is selected from the group consisting of hydrogen, alkyl, benzyl, aroyl, and alkanoyl;

R4 is halogen, cyano or alkyl;



R5 and R6 are independently selected from hydrogen,
hal ogen; cyano, Cl1 4 alkyl, C3 to C6 «cycloalkyl;
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and R10 are independently selected from hydrogen,

hal ogen, aryl and alkyl, and R7 and 10 R10 may be

joined so as to conprise a chain of 2 to 6 nethyl ene

groups to forma ring of 3 to 7-nmenbered in size; R8

and RO are each independently selected fromthe group

consi sting of hydrogen, hal ogen, al koxy, hydroxy

( RHnd Ryae mdepandetlyksglected Fropr lopdraked, Hahagenngyanerd? e atkyhrC; to Ce
one of R2, R4, R8 and are hydr n; Rl1is

hH Y, Whess Ydeatt o Q(flﬁﬂ‘d ﬁ?by‘ﬁg%ﬁgg%j/dr ogen or

al kyl; R13 is carboxylic acid (COCH) or esters

thereof, phosphonic and phosphinic acid or esters
t ReaoR o aspindependentlyiselected frpmbyiwgehalognaid 2aa¢ pliyl, and R; and

t pi | di [ - i de, .
o, o REE L ER I cof M SHURTTY O Ry Boyss g fom acing of
ab Rifenfberedémsie;occurrence are each i ndependently
selected fromthe group consisting of hydrogen,

al kyl, cycloal kyl, aryl, heteroaryl, arylalkyl and

hRE 8AORY Atk @ééﬁMhdep_eﬁdb‘ﬂtl%éle@éﬂjfrﬁﬂl%J?Mu;b@bnlsi@tiﬁ\g?@f 1B@rcen,

to conprise a chain of 3 to 6 nethylene groups to

f balagen, alkeny. bydraxy OR). seameetnsirliyd; si ze; 30 R16 is

sel ected froma group consisting of hydrogen, alkyl,
cycl oal kyl, aryl, heteroaryl, arylalkyl and

hptogidedthat adtiaydre thah oMO0PLBHRLORYABIRPETHFERPEGN3/ 007333 5

R17 is selected froma group consisting of alkyl,
cycl oal kyl, aryl, heteroaryl, arylalkyl and

het gk aadisbedl kabgenRE8I@Md R19 for each occurrence are
each independently selected fromthe group consisting

of hydrogen, al kyl, cycloal kyl, aryl, heteroaryl,
ahx*ghf%éggqga jeroarylalkyl; 10 n is an integer of
0, or 2; ’

R is carboxylic acid (COOH) or esters thereof, phosphonic and phosphinic acid or
esters thereof, sulfonic acid, tetrazole, hydroxamic acid, thiazolidinedione,

acylsulfonamide, or other carboxylic acid surrogates known in the art;

Ri4 and Rs for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
and R4 and R;s may be joined so as to comprise a chain of 3 to 6 methylene groups to

form a ring of 4 to 7-membered in size;

R is selected from a group consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl,

arylalkyl and heteroarylalkyl;
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and pharmaceutically acceptable salts of fornula I

The conpounds of fornmula | are thyroid hornone

receptor |igands and include conpounds which are, for

exanple sel ective agonists, partial agonists,
H%Q?@éc‘f’éd;t} a rg?%p%@ﬁglﬁgnlgcoggfkg g§§§l$yloefr¥F H?tertolawi Ocl'r)qalkyl and

pmssemgkabﬂJV|ty as agoni sts of the thyroid receptor,

and may be used in the treatnment of diseases or

di sorders associated with thyroid receptor activity.

| R, RAU R, &0 8hich dcbi@rence e @UEHmdEfenfintigbiacttd froy thegreggd
in the treatnent of di seases or di sorders associ at ed

wransiskiag abbidregenalior usyetorbkal, aryliistesopryls &y Byd Awbhateroarylalkyl;
upon the expression of a T3 25 regul ated gene, such as
obesity, hyperchol esterol em a, atherosclerosis,
catishnactegarafilyt bn2;as, depressi on, osteoporosis,

hypot hyroi di sm goiter, thyroid cancer, glaucons,

skin disorders or di seases and congestive heart

f ®iib bel@stedieém PR SEMH,-,I-OF£MTJeQNNPE 08, d8S-, £90,-Gadro0nds
of formula |, pharmaceutical conpositions 30

enpl oyi ng such conmpounds and for nethods of using such
C t
o0 R¥n O ToRRIA | Bk @inclidePall BoBARD eIt g
t plermpeautical bl dcyeptablld wadts of/oranalnt of a conpound of
formula I, alone or in conmbination with a
pharmaceutically acceptable carrier. -5 WO 2004/ 007430

PCHé EMRAB4O8T8Rula bafeUuR jrbRIrhorhmoncreceptataigans\ant ol
present invention, a nethod i.s proyvided for

p?‘é’OWFiﬁ‘d ichjapgy f%.eﬁﬁlﬁ@eoﬁelw@a&aonﬁt% PRSI AgRH EE ntRgoRypts or
&ﬁgl fta ﬁ@hﬁt@%@ﬁﬁ tRYrofdi SQLART ProdSaNG) B &fnYuhbs $mrmula I

yr0|d ceptor, such as the di seases or disorders
d phssess dcia‘bty\p@ agqmjsth ef e thnfroid receplion ranil may &e used in the treatment of
eraFeut

f QSRRSO dl?ogclieé% cle‘iatcéeyvletg t}?}gmgrxletlca}gtﬁa tlvotnqo paglcurar the
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the i nvention can pe used alone, in combjnation w th
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t herapéutic areas described hereln.
arrhythmias, depression, osteoporosis, hypothyroidism, g01ter thyr01d cancer, glaucoma,

skin disorders or diseases and congestive heart failure.

The present invention provides for compounds of formula I, pharmaceutical compositions
employing such compounds and for methods of using such compounds. In particular, the
present invention provides for a pharmaceutical composition comprising a therapeutically
effective amount of a compound of formula I, alone or in combination with a

pharmaceutically acceptable carrier.



In addition, a nmethod is provided for preventing,
inhibiting or treating the di seases as defined above
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anount of a conbination of a conpound of fornula I

and anot her conpound of the invention and/or another
type of therapeutic agent, is admnistered to a

manmal i an patient in need of 20 treatnent. Conpounds

of the invention include, but are not limted to, the
fol | ow ng:

NF {18heb; iDiacduirdunOe With dhelpytelienxiyivéhtion apmetyd isprowtddyopp@Renting,

X nzoyl ] i ne M M ClH HOHH M
)éq)h?b?tmg or treagng t?]e prog ess)on or onset of dcl:seases or disorders associated with the

Ntt{yl?b @ re@e B} @ﬁ&’l a@ﬂée'ﬂd@a%%r ﬂhsmﬁéfs@&}’imﬁf zib%‘?@ Ewérahmxwherem
y) benzoyl ci ne

14 tl@raﬁemlcaﬂy fective amount ofa compound of formula I is admmlstered toa

yy%g]ﬁg%‘? h%q“r Q“aﬁé°(a§?ég)"9”pedé’f%g% 5% govasy V! Phenox

PCT/EP2003/007333 M MOd H HOOCNGCCOON ~4 -0-

OHHS5 Br d . . . o .
NT F%s%mueﬂ? ¥rBe iverionifap pe usdRIF oRy O BLINaBRR BHY PRtENO
X YorREAAY b th8 bxsdrd ervefion, or MEombination with one or more other agent(s)

active in the therapeutic areas described herein.

In addition, a method is provided for preventing, inhibiting or treating the diseases as
defined above and hereinafter, wherein a therapeutically effective amount of a
combination of a compound of formula I and another compound of the invention and/or
another type of therapeutic agent, is administered to a mammalian patient in need of

treatment.

Compounds of the invention include, but are not limited to, the following:

N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)benzoyl] glycine (E1);

Me
Me Cl
H
HO O ("Z—N-('J—COOH
oHnp
Me Cl

N-[3,5-Dichloro-4-(3-bromo-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine (E2);

Me
Me Cl
H
HO 0] E—N—C'—COOH
oHpy
Br Cl

N-[3,5-Dichloro-4-(2-bromo-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine (E3);
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N-[ 3, 5-Di chl oro-4-(3-cyano- 4- hydr oxy- 5-i sopr opyl phenox
wQ riwenanygd | gl yci ne (E5) M M O H HO O ~CrOEEPIDOENHH7333

11 OHHNC CL 10

N-[ 3, 5-Di chl oro-4-(3-fl uoro-4-hydroxy-5-isopropyl pheno

xy) benzoyl] glycine (E6); Me M O H HO O C N C COCH

OHHFC

N-[ 3, 5- Di chl or o- 2- net k! - 4- ( 3- et hyl - 4- hydr oxy- 5-i sopr

opyl phenoxy) benzowke<gl yci ner. (E7); I\/b M d M H HO

oC N—C_COC]—| 11 OH a )5

N-[ 3, 5- Di br onp- 2- st =0 Ay = (Frﬂﬂ%b(y5|sopro

pyl phenoxy) benzoyl ] gl ;3neC =8) . ONE 1

r

N-[3,5-Dichloro-4-(3-chloro-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine (E4);

Me Cl
H
HO O E‘N—?—COOH
oHmn
Cl Cl

N-[3,5-Dichloro-4-(3-cyano-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine (ES);

H
C—N—?—COOH

10 N-[3,5-Dichloro-4-(3-ﬂuoro-4-hydroxy-5-lsopropylphenoxy)benzoyl] glycine (E6);

Me Cl
H
HO O ﬁ—N—?—COOH
oHH
F Cl

N-[3,5-Dichloro-2-methyl-4-(3-methyl-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine

(E7);
Me
Me Cl Me
H
HO 0] E—N—?—COOH
oHn
Me Cl

15 N-[3,5-Dibromo-2-methyl-4-(3-methyl-4-hydroxy-5-isopropylphenoxy)benzoyl] glycine

(ES).
Me
Me Br Me
H
HO O E—N—Q—COOH
oHpy
Me Br
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WOR(03/0848% et hyl - 2- met hyl - 4- (3- et hyl - 4- hydr oXREe BEP®0OP007333
opyl phenoxy) benzoyl] glycine (E9). Me M Me M H HO
O70-CNCCOOH OHH M M
. L-N-[ 3, 5-Di brono-4-(3-fl uoro-4-hydroxy-5-i sopropyl phe
noxy) phenyl acetyl] valine 10 (E10). Me M Br Me\ ti

s PP T el prepetspraisrgmdhetveine

of9)phenyl acetyl] phenyl glycine (Ell) M@ M Br C H

HO O CHZ C N- G- COON
H
gI:—N—CI—COOH
H

L-N-[3,5-Dibromo-4-(3-fluoro-4-hydroxy-5-isopropylphenoxy)phenylacetyl] valine

10 (E10).
Me
Me Br Me yMe
n T
HO (0] CHfg—N_g_COOH
(0] H
F Br

D-N-[3,5-Dibromo-4-(3-chloro-4-hydroxy-5-isopropylphenoxy)phenylacetyl]

Me
Me Br
H Z
HO (6] CHfﬁ_N_?_COOH
O H
Cl Br

L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenylacetyl] valine
(E12)

phenylglycine (E11)

15

Me Br Me ﬁMe

HO 0 CHy( —N—C COOH

20 Me Br
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L- N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl - 5- net hyl phen

wozeuphenyl acetyl] valine (E12) Me M Br M\ P&VEP200E/007333
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L- N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl - 5- net hyl phen
oxy) phenyl acetyl ] phenyl glycine (E13) M M Br H HO

(R P DI RPoRR-  Svs Moblom methphensr it et

yelaciet H13phenyl gl yci ne (EL4) Nb Br H HO O

definitions
s specific

nst ances =
CH 'C—N—C COOH

ply to the
n, unl ess

CH2-CN-CG-COOH H 10 Me Br DETAI LED DESQRI PTI ON OF THE
6

Me Br
L-N-[3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl]phenylglycine

(E14)
Me Br O
H :
HO O CHZ-EIJ-—N—(IJ—COOH
O H
Me Br

DETAILED DESCRIPTION OF THE INVENTION

The following definitions apply to the terms as used throughout this specification, unless

otherwise limited in specific instances.

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 receptor ligand” is

“thyromimetic”.

Unless otherwise indicated, the term "alkyl" as employed herein alone or as part of
another group includes both straight and branched chain hydrocarbons, containing | to 12
carbons (in the case of alkyl or alk), in the normal chain, preferably 1 to 4 carbons, such
as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, or isobutyl, pentyl, hexyl, isohexyl,
heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl.
As defined and claimed herein, the term "alkyl" includes alkyl groups as defined above
optionally substituted with 1 to 4 substituents which may halo, for example F, Br, Cl or 1



The term "thyroid receptor lIigand" as used herein is
intended to cover any noiety, which binds to a
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ant agoni st, a partial 20 agonist or a parti al

ant agoni st. Another termfor "thyroid receptor |igand"
IS "thyroninetic". Unl ess ot herw se indicated, the
term"al kyl" as enployed herein al one or as part of
ano er
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o&&%&yalgylza@htx%@?tamﬂaﬂ%ﬁ Mlkané}%]ﬁino éﬂ?l@yﬂbon)uﬁ}ﬂﬁﬁ)/'

RNt i e R T R RIS B TR
OQUmdnaberﬂmﬁs$mtmm@dﬂmnth 1 to 4 substituents which
may hal o, for exanple F, Br, d or I -9 MD
2004/ 007430 PCT/ EP2003/ 007333 5 or CF3, al
alrlssg/othermwge indiggied e e yayckaalky) a@,em@iogp? herem alone or as part of

aﬁdﬂt@r? 1ﬁ’d11)’de§|s§ft)ﬁa€8@)bycl@d lk}@ﬂ)éhsbon atkdips ¥t partially unsaturated

&e%%@wéh Rt oty bsigﬁ:;% SAMainggne ring and a

hyotirl 0K § to Bigarbonsy piekeyably ¢y 6 carbors, faainkegtby fing. As defined and
h@l%ﬁ:](aq{eyém t ﬁﬁ@?fc)’da Y"mclﬁd’e@%?ggﬁlﬁyl%ﬁlas deﬁnedlabove

aryl het erodryl , I koxycar ony eteroarylalk
heptimaky wbawetﬁéwth b?W%fWH‘WW“ sayih 8x (hapg fetined for alkyl.

al kyl am do, al kanoyl am no, arylcarbonylanino, 10

al koxycar banyl.,. .al kyl am carb I cy,an

R 2B AT ATER PO o el G o Broup reters

_cmopopwliQ and Gtyofikc asanagic gravps e@ftammgw ted§ carbhies iitlseering portion
LE R Sdny 1tJa%ag;rﬁﬁ§nm&.ycﬁ ﬁ@ﬁéﬁmhyl ARl ﬁH&}JhﬂWAQ%Ef%é& and

one Qr as rt of  a roup in ﬁ‘gs sat ur. at
cﬁ‘élnﬂﬁ‘é *ﬁgﬁd‘i‘ é 'FBBnaré‘r d 8 A &'Eot“ 519 definpd ahayr gpiepa 5
( mi@ﬁtateﬂltn@ugh oty &aflahldtabdnonats(s) eytallice ntyre subsatubas, such as

géz(# p T&aﬂe}p a%l%x?%l?atlcgallg&g a}{l‘lge 2 tltllﬁ’ﬁo%m&ily hr fﬂlogorréethoxy,

Aglkxsz j hyeidowmnm@l @zrrﬁwan@ catbexylfonalkybestsr ﬂw@qf})@n gay |of the other

| staBss ayeting foy hikgr oups as defined above
optionally substituted with 1 or nore substituents,

such as those defined for alkyl. 20 The term"aryl" or
" Binlesasthamyidedydidatbd itied tarnal'letezoavy1" @8 "lpgerdarofmatieiais lueed herein

9 El%ﬁgmr a%f %Et%f Egothg%?@.gty %%kscto grsd op5 ?ﬁ’?ri%?ed%&ﬂa (J ?rl% which

carpons in
( mbﬁe%\b 2pﬁ@n9|het9ro Haph sUPh(as NiORe ioNyLen, @ras,yifg hynd awa rings
?fd@@cp{btdhydr?l cg‘&%aﬂ@ﬁ IR ReoaRy] d>r cfdlgtetapshl rrmlgrqe gldeazdtRiOPhenyl,
ar I nNc lIldeS ar% rou gS‘q)I ed ? el”
tﬂd?é héilnayw udes posstble N-oxi %S substituted he eroaryl” group includes a
heteroaryl optionally substituted with one or more substituents such as any of the alkyl or
aryl substituents set out above. As defined and claimed herein, the term "heteroaryl"

includes heteroaryl groups as defined above optionally substituted through any available

-10-



substituted through any avail able carbon aton(s) wth
1 or nore substituents, such as 25 hal o, al kyl,

whadoembiayd , al koxy, hal oal koxy, al kenyl, PCT/EP2003/007333

10

15

20

25

30

35

trifluoronmethyl, trifluoronethoxy, alkynyl, hydroxy,

am no, nitro, cyano, carboxyl (or al kyl ester thereof)

or any of the other substituents described for alkyl.

Unl ess ot herw se indicated, the term"heteroaryl" or
"heteroaromatic" as used herein 30 algne or as part
ofarbarotterats) yithd pr mere pubstiyents,suchys gy ﬁé%éfl@iﬂlt%ﬂ%rﬁ&ﬁqrtbed for
ralR@ oMhygh includes 1, 2, 3 or 4 hetero atons such as

ni trogen, oxygen, or sulfur, and such rings fused to

an aryl, cycloal kyl, heteroaryl or cycl oheteroal kyl

r Unlgs{ @hgwidsemiicatd, dphamy?a,lkeniyﬁdt@ uegd, hegemrelby Hesllflates part of
uepgﬁougr&éﬂsci@ara, t 0P H&%Eﬁeh%rﬁiq o aqmazraslzo GFRHP preferably 2

|nc het er oa Etlona y .Su Stlt L
oto Wragbogg et %W@Eer% t§ cafhonsdn therormgp kC;f?F““oW gl mclude one
adryhors WoEblE boiiatis tlﬁe&iorrﬁwltchalbps(ﬁh aé\&nglemplﬁqﬁnﬁ!lnd butenyl, 2-

ﬁllélﬁlgl}nyg, gefenrteenly F;)en%ny] ;nc;(@n g{)h& I¥)Jl,p?t -hd te yr(%er?eptenyl 4-

ov

shepsaniyt, Gtasteny h B owgenyhrfyydeveay) %Bh@cenﬂm Wdegwh/‘mm:%o
PElhdR2OR3Y 1 0ha3R31ikO AG /e AURMHIBEd NiréiR, the Q’frmmﬁﬂ(%nyl" includes

stituents subs
ke it ordety fﬂ@trovs iwfly SerBLe &Oﬂgl} cayailable carbon
[ aitdmcsatvxedx 1 drimeore eubstitiehtsesugh s @y afsiecsubstitednts digcritied b alkyl or
[ fS part of another group refers to straight or
gnched chain radicals of 2 to 20 carbons, preferably
2 10 to 12 carbons, and nore preferably 2 to 8

Ceh Q@é"&hér%khﬁhé@éd@e t@ﬂﬁa"d]'kyn\ﬁ'h" &8 ri'lséd’lfek&!h‘ij By § Qﬁkﬂf & aspRft Bf
doubl e bonds.in th

2 Q% 8P, refi rsﬁmstétHyrt or ranﬁtﬂfgé::qnlp ra c%se@eﬁqﬁ% catbons, preferably 2
StopEntaehonb andmbexpeefgtably ﬂme&«wrbdns ir2thhepneah ghain, which include one

35 lgl’ﬁgttegnéﬁe’bgﬁds 15%“%%?451’cj?glgo%&ﬁgybdprgba(ﬂgngy ynyl, 2-butynyl, 4-
tmmwééawry@myﬁ heaMayl4 HBoDKlo2- hAetyméf$ ety Bepaynyb -
h&&wyn 3- hdnﬁyn%lewecﬁiykmyihecyhylchud@@yﬂﬁ afdl kRNiKe. M5 @fRfRd and

t {
oA rE T TRe “HeuRl Speipin #hiras SRR E R paionatty
ssubistitagedampuglf anyryadabibscarbansaters(shiwitb ridpewré substaﬂukryts soch as any
apYthe s%ﬂ!gh&éﬁs QLdabN ﬁ?avkp%rwled the term "al kynyl "

as use ereln by 1tself”or as part of 20 another
group refers to straight or branched chain radicals of
2Theted) “cyuldatieayl” @k efmplogbd Keréin aloane b2 as?;afrttxﬁ‘nﬁotalldgrﬂw eefers to

%ﬁln(gg;gg)ro}fargonsrco%aln%{g[bbo{bsllf cq[)bolﬂg é)rl]e & qIOQaﬁbmﬂ%QrHj 1 or2

ond e norna

sd@rblealgongs pExsiymsty, cy@oﬁ&@%gtoup&mbh@y pydlopentenyl, cyclohexenyl
cyclohexadienyl, and cycloheptadienyl, which may be optionally substituted as defined
for cycloalkyl. As defined and claimed herein, the term "cycloalkenyl” includes
cycloalkenyl groups as defined above optionally substituted through any available carbon
atom(s) with 1 or more substituents, such as any of the substituents described for alkyl or

aryl.

-11 -



pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl,
2- heptynyl, 3-heptynyl, 4-heptynyl, 3- octynyl,

wW@200a091ag0 , 4- decynyl, 3-undecynyl, 4-dodecynyl pendrio®007333

20

25

30

35

i ke. As defined and 25 clained herein, the term

"al kynyl" includes al kynyl groups as defined above
optionally substituted through any avail abl e carbon
aton(s) with 1 or nore substituents, such as any of

the substltuegts“degprlbed for alky | or aryl. The term

" S tenl Relpgan” onshalirasgyecthareip alofe A #rRaric aa%t Barpupeters to
aﬂﬂbh&! bepnfihg uefieg, and dindQs oyedlas CFRWtoghdsiens bromine being
con ing 3 to 12 carbons, preferably 5 to 10 carbons
aﬂrETm r 2 doubl e bonds. Exenplary cycloal kenyl

groups include cycl opentenyl, cycl ohexenyl,

CYRd Qhﬁx‘éﬂihrﬁﬂw as efmoﬁu %&hﬁm&ddr%?&n omogra:r Fb@%yl or

optionally substituted as defined for cycloalky
dexslondiey! HRkeddp AN ¥, the term "cycl oal kenyl "

i ncludes cycl oal kenyl groups as defined above

o] l.c r.9 5
o o by P il gE P Herk 0440 0r BN P AL B 1 300 of

t heteropyb tinkeddpp sargerdgrdded for al kyl or aryl. -11 WO
2004/007430 PCT/EP2003/007333 5 The term™ halogen' or

ed,.herein alone ,as rt, of, anot

ob Bl o8P S ThoR. ofs R By Aoa Bl HECRaRgoxy" as
i edplogedlseryim lalonasr &HBart o/ﬁahbthexfgromp ineludes doy oftheesbbed alkyl, aryl or
PhEE SR ErouT bAoA Len @om eP! oved herel b

one or -as roup 1s alkyl or to
cycl oal kyl I|nked to a carbonyl group. The term
" ThOMWkM "agan6 TRk Qydithehe, @éforsab @PENQEoups part of anot her
group is aryl or heteroaryl linked to a carbonyl
gr oup. 15 Unl ess otherwi se indicated, the terns

ahktmy “aryladiey)t andy"hegroatiatk gl enemploxsd' heagin alonp bogsguirt of another
g{oﬁh e (84 t‘aréfky@ Fro@?s Batfegcrﬁ;ed @&Wehﬁ{lmg bR HB/I bpﬁét%%?d ﬁm(tltuent

ove eroaryl “groups
tRsPraﬁf:@f?tlaﬁewgpd%wféﬂéﬁkylvﬁ@uqee?%arw&r#'ante dde *19%36 e
hehlythyl & gieaylpeopyl.- CN group. 20 The term

‘aryl al kyl " and "heteroaryl al kyl" as enpl oyed herein
al one or as part of another group refer to al kyl
gHolgssotherwitesodicased! thatownes Taantilkerydnndf gycloatkonet @rﬁ‘@miwed herein

S h'l%ﬁé blt a&eﬂah of aﬁiﬁﬁ&eﬁ&m 1ﬁ&lhé¥eearﬁ>%@mly@l§alﬁ§l %BMJSEHnIﬂ(d thorough an
[ Q)gyg%n%fom ut are not limted to, enz

The term “carboxylic acid” or "carboxyl", as used herein, refers to a—COOH group.
The term "benzyl" as used herein refers to -CH,C¢Hs, which may optionally be

substituted as defined above for alkyl.

The compounds of formula 1 can be present as salts, which are also within the scope of
this invention. Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable)

-12-



phenyl et hyl , 3-phenyl propyl. 25 Unl ess ot herw se
i ndicated, the terns "aryl al koxy" and "cycl oal koxy" as

wenrpdoyrdo herein  al one or as part of anot her BCTEP2003/007333

10

20

25

30

35

i nclude and aryl cycloal kyl groups |inked thorough an
oxygen atom 30 The term "carboxylic acid" or
"carboxyl", as used herein, refers to a -COOH group.
The term "benzyl" as used herein refers to - CH2C6HbS,

W%itg gqe@%:/fegggl l%ﬂgl ciggwggrlﬂgzog ?%?nl agltr}}eiagfz g&g%%Fegt lgzPst one basic
pcfeﬁ&ﬁ? rthe)aé‘anSfaﬂnﬁ scid aiditidn suite. Theso aw folma, fdwexa;ppip,evni’i strong
inve r .

Db RN, SIS o i o

2loeusiedz 460, w@rstmmgﬂnm y 1<5a¢s@ﬁ sachzgp alkgnespgboxgir acids of 1
Iy 4 HSMOIRRUNARN @fe UntidttituRed or@@b@l{utéd) For@Xample by l@dlogen for

| east one basic center, Hpgy % %épkéhldladdltl 1

s&Ample 3qHE ACTdySuCl 2y LAt FrunsgUm P lig g, T xample

i clsbcul1g,a'ﬁa10mapsudsn1csmalle1caﬁzmarmeptahalamr tis¢phittatic exidnguicle as

SM'{({](%%J &rb%gylgz  acRIROBPEY! %le%i(p %l oh:ﬁYa‘éﬁﬁ hadiicCtaR&iiDor citric

organic car pox IC a
2aihrsuelhasINYY Atids (forexagtpla aspaisic ot glitasyp agid @ﬁB’SWﬁ 0§ prginine), or

alBe@lzbh@?aHﬂsbﬂ Wi Sl%aﬁlfz sPNSd adidil Qudh af (El-@&aﬂ@'ﬂ 6r, arbulfonic acids
ha o §5Ft ‘{ﬂsglfsé‘ﬁg?ff Ay %@}F(? ggr e%a%@lequy havog)e(n Oﬁ esx%}nlf) e mgtgyl or p-
oooalane- suhfahiontid, Gouespondiog apidladdition falisean @lso phfdmabqi baving, if
oﬁesg'@a %ﬁ@d&ﬁbh n‘a/a;gés‘ént &Hl% Qelﬂér ﬁﬁé% Mﬁ:rﬂfs Q@l‘dﬂn‘u% I havmg at least

exa ascorb I C, gg aCtIC k
t et asiq gropp (fer example GROK) cahihp ma?ﬁ#‘%w%“‘éé?%% Sl{l?ae salts with
emepzlue f@S@;aihtpl& nibtal GAlts) Euth@s alkald nfetal by slkalme@arth metal salts, for

ni. ne benzoi c acid W t h, or gan I

9 Sl B oo m St AR o i 8 panic
kunmh ack aymotphoting, Utlemonzpholstwmmbltwime@yrrpb@m@ﬁam%dby tri-
hRhRE iy lafiie, St e@myhxértbugn dethy 0biRPRPYS me‘tmltﬁbutyl or

aci rrespandi n aC|d addition salts can .a
Wﬁéﬁﬂy 1ing, {Or @ 8P, ¢ Qr trgwdmﬁ?w?fﬁéh Yigmipy; Z%refﬁ‘tample mono,

baﬁdrarlaﬁmwﬁmmér héox@ﬁmmmﬁgjﬁlteﬁ)rﬁal tatsmdyafutthérenorenlgg fatmed. Salts that

I t
Sgr?%nsulglpﬁ harrgg%Ht? a E f\?{]‘@ﬂl gal}%lé&g g)lrr é?ar%@%,%r the
eisalappreor mtf@atlcsmftfsee cgm@humig ofifaganula Lrps their phermgerutida e

e cthabBLAls, §1€|als%’mcfl|9fed 2 RYRIBAIR oTAH doMpoRRisF ForHM Ol which
magnesi m.salts, r,salt

hin abtie ataup e 3ronchy bttty Bitisrachiu i, Sl fitfonate.

pyligsphdte bneitrate. Profeered salts@if therdompounds of formula I which contain an acid

group include sodium, potassium and magnesium salts and pharmaceutically acceptable

organic amines.
The compounds of formula I may also have prodrug forms. Any compound that will be

converted in vivo to provide the bioactive agent (i.e., the compound of formulaI) is a
prodrug within the scope and spirit of the invention.
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| ower al kyl am ne, for exanple ethyl, tertbutyl,
diethyl, diisopropyl, triethyl, tributyl or

wa@l2owebmBe pr opyl am ne, or a nono, di or trihydPOKEP2003/007333

15

20

25

| ower al kyl am ne, for exanple nono, di or

tri et hanol am ne. Corresponding internal salts may
furthernore be fornmed. Salts that 25 are unsuitable

for pharnmaceutical uses but which can be enpl oyed, for
exanple, for the isolation or urlflcatlon of fre

Vv hersnsait Prasirvgsiage Welb Knqveinithqprh i eRreRTeReasvVe Qescrlpt‘on of
%ﬁ@@rﬂ%@@ﬁcﬂ)rﬁdﬂugﬁerladtleeﬁhsyabé fwh(dldﬁ@) TRe Bic&hb@&}’ Maditisal

S SRR AT S OB ep B L, ol S5 o
nﬂrtoldmsedltfeé batk Bungdga@@;\o (elseyiesr 1985);rand &ii) @rTéxtéw/le Drug Design
. Iatdée\féfo hidht, Pom%hqﬁ QBrsB@ﬁﬁHJHaBlﬁndgﬁérG rbd@‘@ﬂ &igEsam — 191

roup.inc assi um.an
iaraoahdepmio Bk J87 ). e BObaRrs s Rttty
Thereeepounds of formula | may al so have prodrug
forms. Any conpound that will be converted in vivo to
provi de the bioactive agent (i.e., the conpound of
f Bmirodigents of grognas syifablfy 195 uski ip Hiepressat igvensien disdudsdewertalkyl
0 H¥ 1@8kter, or deyl RO04{eB0s(488s pivaloyloxymethyl (POM) of a
ém?@%u%03/08} HS 5&%£¥?gug forns of %rod?udé ar%( )
wWeArPONYHG RAiEPWPHET Bt . A conprehensi ve description of
prodrugs and prodrug derivatives may be found in: (i)

V\E%bgfé ﬁ'ﬁaﬁl s%‘i’lprfdr%‘ég‘iAbT@%& ég(}elﬂ"tﬁet ¥sen§ﬂ%rltloﬁ ;r@lu(de prodrugs

emdc ress

Debichmask therascrhapalic heféi%'dgreyp Pesasy, Hbf@aawlal as depwt)ed in the
( Ghrewk Bélow]va%@ the @ftﬁin(g arby! ofalkaxdy @aupaf thBkiedetiesI0gn, in
ﬂ 52% ﬁpgg@ Foar] Kr ogsgaar d- Larson and H.
WAEG el d, <Y, e‘tﬁﬁyé’ 9’35 113 - 191 10 (Harwood

Aeadenlc Publlsher§» 1%91) rS2i g references are
i ncorporated hgrein3by/ refete Enbodlnent

prodrugs sui le o0 [ : _i Npvent on

i ncl ude Iovveé g (@ylte h 2 yll es er13 or

acyl oxyal kyl esters/sush as. /i .onloxyﬁeﬂﬁyﬂG(F(ma of

a 15 carboxylic a&kd &loupR$ or RR13. Enbodinents of
prodrugs suitable for use in the present invention

| Redthegi@ory edbetisentabf plodngs kuitable for meskpigaheplhienolic hydroxyl group

hggéu%égd VO HRIE BREc mgf e?ﬁefwlsﬂc}l s B eg.cféa rf+ &Je%qu&tnre below

ructure
aivkenedd/ = atkyb Ul ctabolicey dpaxiyéatipn oﬁth@garboql ﬁf thQ @lk\)(hgr@hp R thaf is
ahkithed RRAEPIRABME 0BJgeIenls toRRd iMrniididcapable of further decomposition

to release the free phenol form of compounds of formula I.

(CHz)n_C_N_C_RB
C) Rulh
1 1

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 present invention
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O RO 111 RCGCOX(CH2)n CNCRI3 OR12 R7T R4 R11
R5 RO Furthernore, enbodi nents of prodrugs suitable

wo ovo4vemikd Ng t he phenolic hydroxyl group di sCREEEH2003/007333

10

20

25

30

above include phenolic al kyl ethers, such as depicted
in the structure below where R = alkyl. Metabolic
hydr oxyl ati on of the carbon of the al kyl group R that
is 25 attached to the phenolic oxygen |leads to an

i nternedi ate capabl e of further deconposition
r GANdB LAY B RANY Ph G ICa0R dlepsurdeding alfYo?fmr theR
| subbtZuénls. F@OIBSqLRﬁﬁQ copOundis (oflfcﬂhlﬁfa-l%h exiRli3 enfdticiidriRér

e, BFCT O SRR AT aiouEeEr o iR caRioe
achog mmdtes; enmlomnrspmd@stgreommsqsammg myterials.e When ghastgrgemeric or

{
SER P AT, Wt R

mpfe, chgma “‘a‘ircf%“‘? AUy one or the R
substltuents Consequent |y, conpounds of forrmula I can

n?\htsaamllnrl]st{%g an E)f ? %xﬁzﬁrgut%rage&' o"i}ﬁ{eqp\%ﬁ%ﬁ tﬁ:legg gﬁslnlﬂ[strh{bn ofa

ereo esses pr epar atl on k¢
uthetapztélcaﬂzae@mtvegmowﬁ@ﬁthe@ﬁ@wf e igyeptiprldgierms tla@apeutlcally

SE@JCEI'V@QHI%{'EE hd @eﬁ herélherafedd 0 2h @fn%@ﬂi&{f ﬁ&h&ﬂpeutlc agent to treat or
enant i oner e

SEiSHTs B Aot 57 SRS P BISEROUS SrogPoy oL nyention. That
c hnounihe apbing sofficienatt dxbibitla detegsiblel thérapaukionr prémentative or
aglﬂ}:lmég‘t Jeaegfeep 1k eﬁe&thﬁiﬂpaﬂtﬁé ‘f"(hr%%ﬂgle?t{reabﬁ?‘nt OP&%O&MBH of the

atron’o era
eﬁcfr@ettqnvélstﬁqﬂrb@mtn a%hemrfélsagéfﬁﬁtwmamh@t Phwﬂm%wﬂl dgpend upon the

t aubfect’t bioE anehdalth athb MatuRfahe ektemtd f ali@dd)ﬂthhoﬁ%emg @dated,
nt. .0

“Feé&'aw%ﬁc%wm ol B B %, g MRS ABRGNECo AR Rnalin o
atwriapegtos atleded fofr admodstpoei.t Thos, ivfs rtOheselflﬂ\Ie stecdin an Test
PRt . %‘iﬁoﬁl{}qn gyt sufficient to exhibit a

det ect abl e therapeutic or preventative or

The compounds of formula | may be prepared by the exemplary processes described in
the following reaction schemes, as well as relevant published literature 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 (see, for
example, T. W. Greene & P. G. M. Wuts, “Protecting Groups in Organic Synthesis”, 3%
Edition, Wiley, 1999).

Scheme 1

Re R4 Rs
R1 + - HO Rs RZ O Ra
2 PG-O R COOR
+ Rg COOR __, R,.Rs — -
PG-O R Re Ry M Re 1 (X=0)
Rs
1 2 3
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aneliorative effect. The effect may include, for
exanpl e, treatnent or prevention of the conditions

WO patear4ber ei n. The precise effective anmount fPRCT/AP2003/007333

10

15

20

25

30

subject will depend upon the subject's size and

heal th, the nature and extent of the condition being
treated, 20 recommendati ons of the treating physician,

and the therapeutics or conbination of therapeutics

sel ected for adm nistration. Thus, it is not useful tog

s paiodgniym salt seathodaiogy depicted invsliateil is apiyeeeribeghm the literature
C fu¥ WI Yelthesik of iy roid Horlnoﬁﬁyrgik%smm@m &“Hﬁb}d Rdeeptor Ligands and

e ary [pr,ocesses SCI | N A2 e oW

r VEIROSY SEiiarEota GRS E VARG e ATM PhwBabCd in. app. wo
| PRAO343 W90 Okt M. Hibiey et alr,d. Uk Jog. Renkindianis| kd10Rh3111,

U peRgaN v ol IRl &V, J. SRACCKE. 25l 6D590HWHSS ahPlo didtfS&hers in

S 00 (BB 3 B e Rehdot T L A lome. e

bedactvonnEanhedondumni sl with atbyppopreaedhydesxygenasiahdiy ikermadiate 2

' t f . .
e B2y sy SRR Gy T ML GRAR T 1o o Mormal
3ekikkdn thie gt to ppmpgunds oblgymulgd feywpich X60R Re R | + BF-
HORS R2 ORa R2aPGOI ORL2+ RSI| COR PGOR

RééwRS COOR1 (X=O | RRaRIRa 123 -15 W
200%MSo7430 PCT/ EP2003/ 007333 5 The, i odonium sal t
H 1

met hodol ogy" depi c{ ed i N, Scheme | isjanply aeicri bed in

the litRe & fo e ’synt hesi 8 @ hy @i ﬁor_mgng .

anal o sP el R Retept oo angds e#thg Metho &=0)
- A. g Hed

Y. - L. , ¥. Tiu, AgHedfors, J. Magffyr C Ayellin, M

Zhang, PCT int. App. WO 9900353 Al 990107; D. M B.

H ckey et al., JsGhemeropcy Perkin Trans. 1,

3103-3 ,..1988: N. Yokoyanm et al,.., J. Med em

S S dupiets ey Bongll PRI aPDroaet PP is 6T emalac for

( &®hicA.X €6u| Ao apyprosrjataly Sllbstiﬂ\[mdt;ﬁleml 4'ﬁetilﬂ<§1la®_d IvGth doeppropriately
491bsﬁ{%?e%ri3%?rﬁedi£t99%}, whidhey is'{]eﬁcggﬁlb&g%lgf ro%p sua{ﬂa-gwam, chloro, iodo
salt Wi th an appropri ate hydroxy befizofc aci

i A rpmedng the aetivating group B is one that both activates the group Y towards

nucleophilic displacement and is capable of being subsequently transformed to a
carboxylic acid (such as formyl (CHO) or nitro (NO,), to provide the intermediate 6. The
activating group B in intermediate 6 is then subsequently transformed to a carboxylic
acid or derivative which can then be further converted to compounds of formula I for
which X = O. Such activating functional groups and their means of conversion are well-
known to those skilled in the art. For example, when B is a nitro function in intermediate
6, the nitro group can be reduced to an amino group by 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 iron powder in aqueous glacial
acetic acid at ambient temperatures. The resulting aryl amine can be converted to the
corresponding diazonium salt by the use, for example, of a mixture of sodium nitrite and
sulfuric acid in appropriate solvents. The resulting diazonium group can then be

converted to a formyl group (CHO) by the reaction with carbon monoxide catalyzed by
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provi des the diaryl ether product 3 which may be
readily converted by those of normal skill in the art
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RR RBR RB RZOHYRBRZOR8I1 +)( )(: 01 (X=O

PGO RI1 RS BPGO RI1 RS BRA RRRAR 45 (Y=F,

I, Br or C1) 6 Schene 2 depicts anot her general

synt heti c approach to conmpounds of fornmula |I for

which X = O An appropriately substituted phenol 4 is
ahkgppaemetavalindinm cafhysbprchas paliadivaudnstare: u&x’fg@ coupling to the
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ateidgsired ﬁ@m@Pmﬁﬁ Uy 5% ARY N AEHLt g group s formy
(B ERCHMQO) ondtedsouplinig togbp bicbndardinatd dog nerdldayde g®up can be

CQ}? ggle@ OJ capl%xggi %dg,ﬁtﬁgyceo?&éryedttg ?%Sﬁf&&rpgﬁl%s of fétm ﬁdzl which n =
t @ Bw@lwmeres the shing easrkEinE a%réowhcwé cambe h%@lpa@e(g fouRcgic acid

Ero‘uB'b? MR kina¥w R n@ah§su‘bn @§1thS WIRECRISBH hMmbfo@ﬂ&anb mﬁﬁndtél y provide
a car li.c .aci ﬁg]r ggerl vat

BRI QLSRN T TOR AR Jgp S amE 2 gr thgeneral

whyntlkesX of didryl Sthets faclhlymmmmgcs‘lw metlipacedengpdon pis 1aerdture (P. D.
t Eg F) g‘fénﬁm ettcp@ﬁ@ SPORIn?F8 TSWF|3 5 §W9§S)I\f t%B‘?ﬁgyama etal, J.

or exanpl e is 4 nit
fM?ét?Bfﬁntffgsl ﬁ@ﬁpﬁ?e'(?%}e 6, the nltro group can be

reduced to an ami no group by nethods well known in the

ar.t such as the use of cat dro e i_o

£ Rt Bk B sites i Dinp i iorfy R R, 6.4 s, co or
p&H: aci generally désaribahin thalitatatuse (forrK—aDp& M. Bs dlickepitet al., J. Chem.
Ag&b p@&l@mﬁg 3l 3@@em§ BRBIZ Ol @haeml 5. 39 Chem., 62 6700 6701,

ter nat i Ve(1¥1 red UCtl On can accon‘pl I sh
Bowidr Ghan %Jq% e deteahsigpiLait. 3&8&31” 89%%139%@ a‘h‘:ﬁ"éﬁft etal,
t Eeﬂﬁzﬁfeaioul’leﬂ 39119372940,t1998;, G SAamsrezgas abeTetrahedron Lett., 38,

085‘6’5‘3§§6%d1§ﬁ meMa‘}?Jurxe§%ﬁd¢%% g @Zgﬁ’u‘f&%@a ds48y19b'9eA V.

mnrtrirte

s Kafivinietaladi @rg ﬁhapp pépA98a1288% dPYEHesX =THdD rMs T @h‘laﬁ\gﬁ al.,
drr@@mum&&ogp BAN-dohen9og; J. pow»s&&&&ﬂ T ud. Eoc., 118, 7215,

05 by 40 555 S 55 S90S e efrence i
athearmaéw by iICaiGe Fpat, IPaMendoreat alClism. Saec Perim [p2d 158262011998 for X
acel at & Mo BiRlnR9y ! 95 488437, 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,: L. Horner, H. H. G. Medem, Chem. Ber., 835, 520-530, 1952; G. Chiellini et al.,
Chemistry & Biology, 5, 299-306, 1998; and for X = CF2, see G. S. Lal et al., J. Org.
Chem., 65, 4830-4832, 2000).

Methods applicable to the synthesis of compounds of formula I in which X=0 and R,
and Rj are independently 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 A1 990107.
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internmedi ate 5, subsequent protecting group and
functional group nmanipul ati on provides the desired

wa@eopoomds of fornmula 1 in which X = O Anot hePCT/EP2003/007333

20

activating group is fornyl (B =-CHO. After coupling
to the second aromatic ring, the al dehyde group can be
oxi di zed to a carboxylic acid, then converted to the
compounds of formula 1 in which n = 10 0. Furthernore,
the sane resulting carboxylic aC|d can be honDIogated
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WD 2004/ 007430 PCT/ EP2003/ 007333 5 Schene 3 Rs Re
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wW@eoodiod748H / R5 - RS0 0 0 7 8 2(R5=Me; RO= l—P(rmm’zoos/omsss
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Scherme 3 describes the synthesis of intermediate 2 in
which RS = R6 =Br or d, RB =M, R =H R=Hand
n = 0. Acetophenone 7 (commercially available) is
subj ected to haloformreaction conditions with sodium
ochI orite or hypobronmite to simultaneously 10
e the acetyl function fo carboxyl and tg

hal ogenat €t he Bﬁo pasi ti ons ‘ort h% to the ph nol i Con
hydr oxyMegQr st Af{Hcha/te esnd.bp,t arge
i nt er nedi at which is .enp} . i nthe chepp

4,Rs

descri bed ingscheme 4. Scherre Rs CF SO2)
RS DiBAl-H HO'Re NEt3 CF3SCRO Rs RS | ORR5| HR5
| / H RROMOR 0 2910 '"® Nal | R RI H35 R8

0O 155 (Y =1, B =MeHO Schene 4 descri sthe use of

i ntermedimtoe 2 fog, hesis of inf iaPe 5 in
which Y R PMAfhd B = | nt ePNEe ate estler 2 is
reduced fo al déhyd&® y reducing agent &° I

4

4

14 4, (R1 = R11 = H, R2 = iPr,
R3 = 'COCH3)

Scheme 5 describes the synthesis of intermediate 4 in which Ry and R =H, R, =
isopropyl and Ry is an acetyl protecting group (-COCH3). Phenol 11 is oxidized to
quinone 12, which upon reduction with sodium hydrosulfite (Na;S;0,) is converted to
hydroquinone 13. Acetylation of 13 under standard conditions gives bis-acetate 14 which
provides the desired target compound 4 after treatment with 1 equivalent of sodium
hydroxide to remove the least hindered acetate group to provide the compound 4 which
can be utilized in the chemistry described in Scheme 2 above.

Scheme 6
Ry Re Pd(dppf)CI2
R, o) Rg K4PO
Q )R\7 dli)xar:e A
PG-O Rg n "N Ri3 I ——
Br Rg H 2 -

15 I
Scheme 6 describes an approach to the synthesis of compounds of formula I in which the
group Ry is a lower alkyl group, such as methyl or ethyl. Aryl bromide intermediate 15 is
obtained by bromination of the corresponding free phenol (R; = OH; obtained by
procedures such as those described in Scheme 1 and Scheme 2), followed by installation
of a protecting group (PG) on the phenolic hydroxyl. The group Ry is introduced by
coupling the aryl bromide intermediate 15 with an alkyl boronic acid in the presence of
an appropriate palladium catalyst, such as [1,1°-bis(diphenylphosphino)-
ferrocene]dichloropalladium(il) (Harada et al, Synlett, 1995, 283). The aryl bromide
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such as diisobutyl al um num hydri de (D BAl-H). Conpound
9 is converted to triflate 10 by the use of triflic

w@ndwygaioidse and an organi ¢ am ne base such as PCT/EP2003/007333

10

20

25

triethylam ne. Reaction 20 of triflate 10 with sodi um

i odi de provides the target aryl iodide al dehyde 5

which can be wutilized in the chem stry described in
Schene 2 above. -18 MD 2004/007430 PCT/ EP2003/ 007333

5 Schenme 5 Me OOH M | TEA THI\/F
NazEpediatyd s may bﬂ@ﬂfstltw tFY4thR&°“%R°'P2“g1§Y' iptidger 2! teiflate and
Q¥aeB the $anhe tRyisformMdR. Mo 1 x NaOH Aco AcO R4 R4 14

4,

( = Rl1 =H R =iPr, R3 =-COCH3) Schene 5
descri bes the synthesis of internediate 4 in which Rl
SulemeT = H R2 = isopropyl and R3 is an acetyl
pr@fﬂcti ng group (-COCH3). Phenol 1 | is oxidized to
qui none R, whi 8h upon reduction with so@i Re
hydr oBal $i L e0 ) g s coh¥fgeNed tRo] i Rrane g,
13. Acellylatio 3‘ﬂpder standard cg i v6

bi s- at®t at g R4 Whi'ch |\ priovi deg sine d§§|ww54%rgﬂ
compound 4 afteF9treatnEnt with 1 eqU|vaM%nt of %odlum
hydroxi de toigenove the |east hindered acetat ¢Rgriep
to provide the conpound 4 wg B gan be utilized in
the chem stry described in 2 above. 15 Schene 6

L REBOOND 2 pfndfRei 0 (dPRE) G i ~ 1 (Rg=Me)
2 H,0, or 1,3-propane
diol
3 Et3SiH

Scheme 7 depicts two procedures for the specific introduction of a methyl group in the R4
posifion. Both methods proceed by (1) hydroxymethylation ortho to the phenolic
hydroxyl group (R;) in intermediate 16 (obtained by following procedures such as those
described in Scheme 1 and Scheme 2, followed by (2) reduction of the hydroxymethyl
group to a methyl group using a reagent such as triethylsilane. In reaction 7.1,
hydroxymethylation is achieved by the use of hexamethylenetetramine in the presence of
trifluoracetic acid. In reaction 7.2, the hydroxymethylation step is promoted by the use of
benzene boronic acid which complexes the initial adduct in the form of a dioxaborin
intermediate. The desired hydroxymethyl compound is liberated either by exchange with
ethylene glycol or reaction with hydrogen peroxide (Nagata et al, Synthesis, 1979, 365).

Other means are known to those of normal skill in the art for installing a methy! group on
an aromatic ring. For example: (1) aryl bromides and iodides may be methylated by
treatment with Me4Sn (tetramethyltin) in the presence of palladium catalyst (Tet Lett,
1999, 40, 2719-2722); (2) aryl triflates are methylated by treatment with MesIn
(trimethylindium) in the presence of palladium catalyst (Org Lett, 1999, I, 1267-1269;
(3) aryl triflates are converted to aryl methyl compounds by treatment with Me;Al
(trimethylaluminum) in the presence of palladium catalyst; (4) aryl triflates are also
methylated by treatment with methyl boronic acid in the presence of palladium catalyst
(Synlett, 1995, 283-284).
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conmpounds of formula | in which the group R4 is a

| ower al kyl group, such as nmethyl or ethyl. Aryl

brom de internediate 15 is obtained by brom nation of
the correspondi ng free phenol (R3 = OH;, obtained by 20
procedures such as those described in Schene 1 and

Schene 2), followed by installation of a protecting
group (PG on the pUENOITIES &yCOMBINATIONSgr oup R4 is

i ntroduced by coupling the aryl brom de internediate

15 with an al kyl boronic acid in the presence of an
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gene.

Accordingly, the compounds of the present invention can be administered to mammals,
preferably humans, for the treatment of a variety of conditions and disorders, including,
but not limited to hypothyroidism; subclinical hyperthyroidism; non-toxic goiter;
atherosclerosis; thyroid hormone replacement therapy (e.g., in the elderly); malignant
tumor cells containing the thyroid receptor; papillary or follicular cancer; maintenance of
muscle strength and function (e.g., in the elderly); reversal or prevention of frailty or age-
related functional decline (“ARFD”) in the elderly (e.g., sarcopenia); treatment of
catabolic side effects of glucocorticoids; prevention and/or treatment of reduced bone
mass, density or growth (e.g., osteoporosis and osteopenia); treatment of chronic fatigue
syndrome (CFS); accelerating healing of complicated fractures, e.g. distraction
osteogenesis; in joint replacement; eating disorders (e.g., anorexia); treatment of obesity
and growth retardation associated with obesity; treatment of depression, nervousness,
irritability and stress; treatment of reduced mental energy and low self-esteem (e.g.,
motivation/assertiveness); improvement of cognitive function (e.g., the treatment of
dementia, including Alzheimer’s disease and short term memory loss); treatment of
catabolism in connection with pulmonary dysfunction and ventilator dependency;
treatment of cardiac dysfunction (e.g., associated with valvular disease, myocardial
infarction, cardiac hypertrophy or congestive heart failure); lowering blood pressure;
protection against ventricular dysfunction or prevention of reperfusion events; treatment

of hyperinsulinemia; stimulation of osteoblasts, bone remodeling and cartilage growth;
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to the phenolic hydroxyl group (R3) in intermedi ate
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the present invention are thyroid receptor |igands,

aGOM B INA TN S oTipeopraddst inbaitioa ire]ude witkinatspcepe pharmaceutical

< iy .. ‘. Lot . :

o(?éngé;c%s!t}ogl @%ﬁﬁéﬁlﬁ as %g{ctgkrgkr}%g&i?ﬂl'ff%otlﬁe a . élglg%ﬁ};grf&'éﬁve é'rQount'of at
Pleestenapf fhecompoinddsf trmulad, Persserrie combiapianomithe Bkasmgceutical
agdri¥ dr)ilaent 2Ol BpbitRistoh WePrébehtERRMIBA can be used alone, in
preferably .slgl Ectlve a(%mfjies of. the.thyraid. i

r SR ptonpuiyot %frfd’"f?ﬁky’g & (edvanoR+0L i Fealipalion vyt one or more
dotheathempaurticcigen(silers, anastdiabaicegemiot hthehpiraoakeutically active

rﬁ&gggfr activity. In particular, conpounds of the
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The compounds of the present invention may be employed in combination with other
modulators and/or ligands of the thyroid receptor or other suitable therapeutic agents
useful in the treatment of the aforementioned disorders including: anti-diabetic agents;
anti-osteoporosis agents; anti-obesity agents; growth promoting agents (including growth
hormone secretagogues); anti-inflammatory agents; anti-anxiety agents; anti-depressants;

anti-hypertensive agents; cardiac glycosides; cholesterol/lipid lowering agents; appetite
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25 V%otmrsl‘&sc Bl?t é agye%];rl% C%%ogﬁtsogucf’? as u?%tﬁ &?al&ﬁa/?%m;;ok‘lf 'L(?@OZ}SS

o6tlerok), as€B33 164%, éPfi@M@Fheh{gnW%3 agdnisgeasghissigsed in U.S. Patent
- Ribs 343004/ 076163, 41 PR 8036003 3:5B5,388,6€1 haipheNnibitor, such

food I nt ak nent of insuljn,resis
P bR A T oh el o s SSRAmRAS g gy, sveh o
oﬁnbumuhe Jnopiessasd @olreson & lohesohpar axokine €R¢generon)p bther thyroid

30 C%@gﬁ@l 6eka cl'hjﬂgsarsﬁch zfsaa tl’n#{s% rece; ?o?ﬁlgm as(q:scloslad in YVO 97/21993 (U.

| ok SUCWER99/80353t(ReraRjeraa O Gy (Korelbioh, (Ghin! (enbinoid
dke%@;stgﬁ raﬁtagdsm&g &e8ELEolonibolet @S"@MﬁMtheﬁﬁbrdade@@ﬁﬂLoss

f%bﬁﬁﬁaﬂﬁ%é‘éﬂd Ié?)ga{ggrg%t% [A%h gr ittje %mencesdsolng%l PL 113-117

(l 998)) and/or an anorectic agent, such as dexamphetamine, phentermine,

35  phenylpropanolamine or mazindol.
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10 gl ucocorticoids, and the prevention of dernal
atrophy induced by topical glucocorticoids (such as
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or a pharmacol ogi cal product including both

gl ucocorticoid and a conpound of the invention), the
restoration/prevention of dermal atrophy induced by
systemc treatnment with glucocorticoids,

restcggq%},ggq';’@gg&g}géfgagﬁggﬁh;ggpﬁgéﬁp LR R P Hhting
HodfOCRER hs bl libhteid g TREH debdmmjllbeatercdphwphdkéimmnkephalins E
a§e¥1?P pt%staé(lgrfd'fﬁse gmggou‘%gé chlg%%'upbl €Patefit Ro)3, 23@0}43% g., zeranol,

tria roug hened ski n

aand.cnmposmdsmsm%@ 0.6 vt No éﬁé@ 9l ;ﬁ&%’ﬁ%ox Ygtides

PENIbR8 IS U.DPaRhEN0 & 4li $ase, eczemn, atopic
dermatitis, chloracne, pityriasis and skin scarring.

The termtreatnment is also intended to include
pTlmepdwrlmohdisooﬂth@mNﬂEWn mayralsadhgiusédin, combénatiopwith growth hormone

P%katg' g&l% sudl a?set’s’ﬁﬁii 6, BRRPIR aé%ééﬁlbe&inl @‘St P&l No. 4,411,890 and
i MR T e A )

BRN7G2 NS N&rJHQ;QY)LYM&X/l 1@ ilty) SdKe6l7 Taividrak)] GRA24R81 (Pfizer) and B-
Cﬂggg(f rg)gﬁvltl?l ('Ingtgehlsopré? rel%QSI Q%S{EEMT ﬁ?ﬂ%ﬁggﬁ%rBWW&one and

c ospadigs oo smna:t@'nptimsmnlgdmaéGBﬁ apd FGErg rrigittedl plepdrengrgic

n?s%e kﬁdhca@lclo‘[ucﬁtfié‘ &%Eﬂoﬁﬁm@lp'%‘hg&ﬁst@tsucﬂ é%%ﬁhat@ipﬁmoér agents
npounds of one ,or

V\/}Nbﬁ’h a“fbh‘éf“r%%%%%tf"c%{l its r@sﬂsr-'n S@?h ?)SrleF‘PSHSWf“e *ﬁgtpP' ‘8%%? fipgine. A
Cﬁﬂp@lﬁﬂésuseﬁ)f tH&QllsmtoeédEmmpdanf itloning@miobés insethbalaboreyith

Parfltﬁyrm (?rH gn WI—E 3(;1 B%ls&lggﬁl%}f&gsc‘ s@z{?eetrslmlﬁer A eu'd%ate)

I nat r’on one or ‘nore tic
agent(s), e.g., an antldlabetlc agent or other

pﬁ%lﬂ%%'u%ﬂ tMe é‘&h;‘)dﬁﬂdﬁ@f tH@In®EdtRIn.is H@nfbAEpioH Wﬂt!ﬁ edtkogen,
the present [nvention na onbl f
WP EREr SRR S0P B e rs ERBNRS PofRrifene o
r ethepindrogen radepter medilbt@bd, suchhae thepedis¢losed ge Atlwarda,deP wit al., Bio.

: ﬂctrzhé etn%r 93} '@%(&?ﬁ %Gzﬁ@ 9@53%&%1%@@&9@ i §OUIBES Chem., 42, 210-

ant’ ents ant'i - oSt eopor osi 8
a@éhﬂ§99hnt|-obe3|ty agents; growth pronoting agents

(including growth hornone secretagogues);

TR 5B g SRR LRI gt o
g btgadil degs:st@hm’p mct;ﬁorrﬂgbhlsqsl(‘d’ﬁl’dif)mm s kyemrgestrel,
aglggltolxgﬁo eggorzggcggga(mggﬁso PCT/ EP2003/ 007333 5

suppressants one resorption inhibitors; thyroid
m metics (including other thyroid receptor agonists);
anakeplesobYantls anteirdlagiidtory dpants @@ et if .combination with the

compounds of the present invention include prednisone, dexamethasone, Enbrel®,
cyclooxygenase inhibitors (i.e., COX-1 and/or COX-2 inhibitors such as NSAIDs,
aspirin, indomethacin, ibuprofen, piroxicam, Naproxen®, Celebrex®, Vioxx®), CTLA4-
Ig agonists/antagonists, CD40 ligand antagonists, IMPDH inhibitors, such as
mycophenolate (CellCept®), integrin antagonists, alpha-4 beta-7 integrin antagonists,
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Exanpl es of suitable anti-diabetic agents for use in
conbi nation with the conpounds of the present
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phenform n), glucosidase 10 inhibitors (e.g,. acarbose
or mglitol), insulins (including insulin
secretagogues or insulin sensitizers), nmeglitinides
(e.g., repaglinide), sulfonylureas (e g., gllnep|r|de

b::e gg{;ﬁsgg]/l@lr 8'6%?’: 1gtélr %Htgiggllg}oalr 1éts 38Aﬁq Qm{o? né&rg$ 2 factor
C@m‘dﬁtﬁg@ﬁmé (e.g. tihflixiodh, d]RiéM)opx@staglencgn synthesis inhibitors,
ﬁggl tBZA0BinfifS Il lt%%%@ﬁ4 et RY(e g{ z%)41‘1’1'51[?1}%) p38 mitogen-

pha aanléts anna agoni s
aacphaﬁaganm pase la@bmrgatrgotels@wmiSmﬁmp’tﬂ H}hé itors, IKK
91':1}{{59191%”&{3"19&9[51@ ok areafminbof igritable bﬁhél@yhd}bme(ﬁé gf @tlmac® and

(-0 Sl BB bibay PR SLES TR A o

Exanpl es of suitable anti-osteoporosis agents for use

I Exa(}ﬁ{@bf]&'ithﬂp alfi ta 1&'9% SRIRP UGS coRbinktiéh RItESRHompounds of
1on 1 nc

I nve en rona' rls dranate, PTH, P g
f tha gresentt, m\feavwnf:@ﬁ% 1a9qpapiy |3 ZeBHTPUSIRIR, PRAFSRA™ an

%g REERinktpamogd] ci um sensing receptor antagonists,
TRAP inhibitors, selective estrogen receptor

nodul at ors (SERND and AP-1 inhibitors. nPIes of
s Banajlbeofanttiblobubiepyesayenios usedn cg@bmwprbwﬁ% hegomppunds of the

%gen'i E@e&%@&ﬂ@é&ﬁioprérﬂ TRk &FRNMicfhZUERY, bértalines hnlRaroxetine.
a I nhibitors, PPAR gamma antagonlsts PPAR delta 25

agoni sts, beta 3 adrenergic agoni sts, such as AJ9677
( Fake atiDaieit g7 pkin)disokdebOdBseageMas déspribadrabGR3 Blecp@pounds of the

| et elon bl e SR0 MonRt GyignABP s BBIrBR0Eh G, 28GR, such s
5H$ﬁﬁn®8$aaﬁﬁn5118$ﬂ@54 a lipase inhibitor, such as

orlistat or ATL-962 (Alizyne), a serotonin (and
take, i nhi bi.t or si.bu

d
C BE e A m s Bty S 55 Braolip R Jilbne,
Ot:ditﬁjiodhbybbthd pi@fent @oeptiar inbledabala adyenergoblockers,aalcium channel
( ST geh% g%eggggg@%ag%ﬁgég%@ame ngigﬁe and
( mb@fmdol)) diggtics (¢ €akhiamthatide hydrogpwihiazids Hyprathigzide

8o ffum #1818 beBlroflimethfiRRR! int @y ShIPRItEIaHQ Mriétictomethiazide,

mal?%azLd%LﬁwA” e R a%g‘%ffzemlde

andisalimian, unetaaode, trlaagenene sudcbrn@ssmﬂalﬁpthm)awnmen ibitors, ACE

he I
T e e
t RENtPRrEs@HBaPrhvaRIATb lsw&prIBeAEdrFs?%a apipe n§§ E?vﬁ osartan,
PBERhK I aRGEIM,ET fdfoLdhtagbnistsifag., [sitaistetdn, taorsentad-ind

d 'cc%BXJn%% L1 BesLen ©).s. BRPRDY sld 19850 GRkeBRRbESSDuF ET/AT
antagonist (e.g., compounds disclosed in WO 00/01389), neutral endopeptidase (NEP)
inhibitors, vasopepsidase inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat and

gemopatrilat), and nitrates.
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series prostagl andi ns, conpounds disclosed in U S.
Pat ent No. 3,239, 345, e.g., zeranol, and conpounds

wale@alhomed in U S. Patent No. 4,036, 979, e.(q.,PCUERP®BN®N7333
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or peptides disclosed in U S. Patent No. 4,411, 890.

0 The conpounds of the invention may al so be used in
conbi nation wth growth hornone secretagogues such as
GHRP-6, GHRP-1 (as described in U S. Patent No.

4,411,890 and publications WO 89/07110 and,@@

gBxamilesiof suiaHptgcadiag glygesides foaige inrcombinasiop yd@ the compounds of
NINEQResENaiv@ntion tickie} digicHdahdbliakidin.l | y) , MK-677

(Merck), CP424391 (Pfizer) and B 15 HT920, or with

growt h hornone rel easing factor and its anal ogs or
gEsah plehafispisaide ehndestereldipihlpvsyng agentsdanussrie gprRination with the
' Q&Jn&gl'nggot{ t%‘plllesé}ﬁ‘ ¢thveffiordincl@de MMALCBARBACRIEIE BIMESiGEC squalene

agoni sts, suc cl oni di ne or serot| .9-HID e
SOV IS, ABrain < 1o SAUCSBRM gkt 3 InR{Fogh, MTP inbibitors,
i NP6y EerRGMAhibROAT amileal Nat/bile @icas@nsppuehinbibitor, cholesterol
physostigm.ne a ' ti.gm (P PP Il
ORI LRSI PR i 4 (g cPstoere
conbi nation with 20 parathyroid hornone, PTH(1-34) or

b\pENRABRBRAIES maY 68lemBloMt eltein (rPdoBifiRidA WM. onedr more

still fyrther use.of ompounds of . t he. i.nyenpt.i i'S
 FoeRAmha PORAT el B BT delesrp e S Pae o
S6)56687¥ &) 8sRatagdo. 5,88%p3HU.SrdtatdnalNor 3,7 ELZ19, HsS. Patent No.

t [ r [ k t

ot 2SS R ROl SBREEI R 1S T NBUELAAR £RUER! fent No.
ef,94P.440 @i meorpgragascheraimytefergnce. 9, 1003- 1008 (1999)

and Hanmann, L. G et al., J. Med. Chem, 42, 210- 212

(1999) . ther, use of the conpounds of this
iéﬁgﬁ%P8$m{g{WH%88ﬁﬁination with steriodal or non-
sPdrgidR- 21 s fuenahexy)emepyl imiagelrpipesdiayIfRAY}-N-@uch
as. i 30 rogesterone acetate
(ﬁﬁkﬁx&%ﬁgﬁgﬁggﬁg C?J?gggﬁgﬁgﬁti-inflannatory agents
for use in conbination with the conpounds of the
present inventi oy | yde predni sone, dexanethasone,
Enbrel (r), cyclg
and/ or COX-2 inhiQ :
i ndonet haci n, i bug 8n, biroxi cam Naproxen(r),
Cel ebrex(r), Vio; NLA4- g
agoni st s/ ant agon
I nhibitors, such as” mycophen®l ate (Cell Cept(r)),
i ntegrin antagoni sts, al pha-4lbeta-7 lntedrin

ant agoni sts, -24 WO 2004/ 007430 PCTEEP2Y

The HMG CoA reductase inhibitors which may be employed in combination with one or
more compounds of formula I include 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, 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
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5 cell adhesion inhibitors, interferon gamm
antagoni sts, ICAM 1, tunor necrosis factor (TNF)
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synthesis inhibitors, budesonide, clofazimne,

CNI - 1493, CD4 antagonists (e.g., priliximb), p38

m togen- activated protein kinase inhibitors, protein
tyrosi ne kinase (PTK) inhibitors, KK inhibitors, and

h f h ble b
Sy rungre Tebang 4 5 e ROulo 5o st PR YRamatich may be
Séieplopsl Hebadis mchiids cflluoasleaﬂhm disdlossd iPHtSe RhteNAN0.6,3084772 3k riBastatin
31%?5ﬁ§ ”Pbes ggtteﬁt%élsag 066”%_% br}j{%‘ 1(7766@() thﬁfalgétuf 8’i"sc19§e9 11'1 0.s.

resent

oot Naar S HASIS 203 S0t 08 Atk S8 0D aR b ARaIogS of
O%éﬁmct@@ @ernWNE@é@ycﬁédR%e@ﬁfm@t Bater&@(ﬁﬁm J6&8, indene analogs of

Sui t anti.-depressa

e O TR T Bukin FES By SR AP Rt b
cdsnb\sltmpecamrrduludeetl(wheyramréf(mmmer@e«es rmrqo.ﬁ@s disglpsed in U.S.
pﬂt%%d D@47, SF@ rSeEx{:@s g&%@% fht3 AfbsBifted p@ht%ﬁécﬁ’(ﬁﬁ acid Herlvatlve)

di seases as above, e conpou dS
D¢‘é§l@fﬂac¢tﬁﬁéH'thlaéﬁleﬁ*ﬂ?/lo%?e"fd%‘é’& loppigranp s 5 g ? “pplication

cu 86}’@7@374'13%&BxﬁZﬂ@ﬁidi?Jp@opaﬁMphbsﬁﬁomtt ficd derdianivespas disclosed
Vl t dg]tetngﬁlg;) %%9%”?36 1su fstlljtil%é%dlpgl%lgh%lran z}nd thioe\lﬂnepﬁ
t dmwanmpmmml;osccﬂ it lhlefomaeé’@mt ApplisatioroNo . (22]1 Qe narditly| analogs
ﬁf ﬁ@@ﬂ&io&c@n@%%ﬁ&los&ﬁhq} dpaR NS 68(2'2_’3’}3|0@ﬁkﬁfr§naphthalenes
8 GBS ldddazen, voranaml,
nFlfcééP Blsﬁlésedalﬁi i p“Feﬁ‘é At s KR AaossH megm%lg (lovastatin), as

( @is@oseddh Eafoptdn Reaénd &,ppliyaion Nol (142 Hi6ad, dewell as other known HMG
sydr of  unet hi azi de,

unet Z|
bgﬂérr %C%ﬁe{ }bétglr de, net hyl chl orot hi azi de,
trichl oronethi azi de, pol ythiazide, benzthiazide,

etl“n@&‘d’uﬁféh@ setiethst Eﬂh%lb(ﬁﬁ\‘ﬁvﬁl@h nﬁ? Ibeubddah ice@BRation with the
furosem ef nmusol Lm ne, Ull‘r'& ﬁnl de tlrl m: rene %E‘ _
aFRMRAUNEROT B Pregiith fryeRiigclude RETATE Aot BRifedrts, a-RegsPapnO

i Ahfdpateodsclo@ddn U.S dateapNbl 5,7 RoFdénthpsd discldsed bm Glierlet al, J. Med.
eeﬁ%@}pﬁb@ vz)?rﬁnﬁeqd p?%éga%mwn'cmdﬂkg ﬁ’?Fe{ bid 1

r é@emlmyhaﬁw@:dmsghoslakeé t@rpenql%ww*mﬁphat@smgﬁﬁd By P- Ortiz de
Vﬁ{o‘h&:‘l L8t al, BTMe@ CERINQY 1 ML wQﬂlBQﬂ@ tl(eefaﬂlesyl d1phosphate analog A
xsent atrse
P BERAAR bR EPARS AR e GTRE A s g s anc.
amnaglmnmsSoc( £19G6,, 98 v2Ple %sp@spluhyisbctj;phwnawr@@h@dEﬁMcClard
n r al a
Vgg\gf E;Tal qgg@%ef’ltgsq ‘{9, §§¥ﬁéa}:?d%?clbl\i51@b§1'e§ R:rpélﬁe%by Capson T.L., PhD
( él.sge.rta iohvel B r1?2i7aPeahMedg hespad Pf Py Abstiagt able af bgntents, pp
- 28, 17, 40-43, 48-51, as well as other squalene 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., Current Pharmaceutical Design, 2, 1-40 (1996).

Bile acid sequestrants which may be used in combination with the compounds of the
present invention include cholestyramine, colestipol and DEAE-Sephadex (Secholex®,
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digitalis and ouabai n. Exanples of suitable
chol esterol/lipid | owering agents for use in
conbi nation with the conpounds of the present
i nvention include HNG—CoA reductase inhibitors,

| 0 h i - ,
St SrR ke B Gr: o Sh g Bt
I étmemg@mesﬁaqnmu 1b1ahmilS(HO=BQ4021) etaﬂrahbddrtﬂibﬁth@ ddilo,
Cloﬁér%‘qsfagygoh AR R P E MRS G Hocy BRI (TARzbe Seiyoku),

ester Ol protein

i AfindindtoAd- 8(lé (apulengperbyrting)q nelinayripe (Smmlmntoaf endpt 231035,

gﬂ%ehsd %k%ﬁidcmw 082 Addl CI0R3 BAS (dabwthied ara derivatves),
e P Jnfn bl(%ors .as

clu
dmé%‘lftb‘é%fédslaﬁlpl?“@" ang%rneomc‘“ Rramgiesalicylic g1 St
Nﬁbly(ﬁ1a71§9nell%5amide)5deri%’aﬁ®stsudﬁ:as disclvsed @7@5 Rat@it Nog ¢ dhP,923,

l\%uatqgnég% émgé%%gﬁg ﬁ}lgﬁ%@ﬂﬁm%muﬁ] d%%rdé?éld Lﬁghe%es Rah@BUisclosed

i mdoSpBatert . ASLE0A0.139d pbpeknameserusbtiRIgsteseldp Verraesnts
inhibitor is 9- [4-][4-

%ﬁ@ézllnéli'bﬁ%s]sbﬁth ﬁo(r) ﬁée?igxét)ngmaf ﬁ(g)ry \Nitl& g%@%d ’\if tgﬁ_u}ventlon
umbmde ACARInhibitars adeesdribed in] Dr@s3f the Eyture ,2 11980), H
Yasﬁn EEYG %&ﬁ?qgﬁlﬁﬁcﬁ Cﬁmlbh& %&tl%ilﬁhe Welﬁﬁ)n and regressmn

Ination w_t

th
{ oF snliafalty ks InboRSERtNCalng of 3 éi@&oselaﬁﬂﬁn@dg%“% Irel).
dt@@kpsm% 17-85; SrheRaBidcoNicalBprofid, of #QE 1769t ratvePACAT

R 2R TR SRR S o ot
c beypoiu saset®ouof A@Qijﬁ)Q}mr@&@dg |1190R90@m”3©h iseltiehianpgslo, Cardiovasc.
4D:t)’u%6 gr 98], 'T\S@%t %1301 “RPG!’.%II &d: @tbe&vslmraﬂauﬂﬁ I-
pgpﬁgg%&)@zg@?%@éT mhlbltor” Smlg”l %Detze?loé{o%?g ﬁed Chem. Lett. (1996),
6(1), 47-50; “ACAT inhibitors: physiologic mechanisms for hypolipidemic and anti-
atherosclerotic activities in experimental animals”, Krause et al, Editor(s): Ruffolo,
Robert R., Jr.; Hollinger, Mannfred A., Inflammation: Mediators Pathways (1995), 173-
98, Publisher: CRC, Boca Raton, Fla.; “ACAT inhibitors: potential anti-atherosclerotic
agents”, Sliskovic et al, Curr. Med. Chem. (1994), 1(3), 204-25; “Inhibitors of acyl-
CoA:cholesterol O-acyl transferase (ACAT) as hypocholesterolemic agents. 6. The first
water-soluble ACAT inhibitor with lipid-regulating activity. Inhibitors 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.

Examples of suitable cholesterol absorption inhibitor for use in combination with the
compounds of the invention include SCH48461 (Schering-Plough), as well as those
disclosed in Atherosclerosis 115, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).
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5,354,772, cerivastatin disclosed in U S. Patent Nos.

5,006,530 and. 5,177,080, atorvastatin disclosed in

U S. Patent Nos. 4,681,893, 5,273,995, 5,385,929 and

5,686, 104, pyrazol e anal ogs of neval onol act one

derivatives as disclosed in U S. Patent No. 4,613,610,

i ndene anal ogs of 10 neval onol actone derivatives, as_

i el phsed siitbRGTeabNp | biteatci doot i3 pB B4 0BKIB Bors GorU@e in combination

(substituted- |~ - - 3 25 b fth

R e RS ARYE finleqion Bl LA AR, & ARRR T rugs ofthe

A BarE, Biz@25-%8Q(19895 SC- 45355 (a 3-substituted

pent anedi oi ¢ acid derivative) dichloroacetate, .

e o RRC TS 0] e o 2t e bindn Ui GO GHdulas ofhe

Spreshbioxyntdnliydudediyrpiroga el yhyeph KBi- t308¢ §.dind dronedarone.

derivatives, as disclosed 15 in French Patent No.

2,596,393, 2,3-disubstituted pyrrole, furan End

t xaopienf suisahle,anabolicsagenis fofi use MoewrbIngio KIS FomeRAuads of the

A]P@iein@ ﬁl&}axﬁfbnmelu&?tgsléﬂ;&o?dj &Ndll{ digihyBoibkags|, estfogens, B-agonists,

val onol act one,  as. di sed in LU - Ccnr

ATegs s, SaBe T h e stergte, GBI Tr-sercs

i profiagadiRs retimoidNmid hd4omppagls ak diselosgsan 84S Ret. No. 3,239,345, e.g.,
| . |paMaskiatd 96,9785 e. o A5 8IBEAKESor pEpEddsQRERBlosed in U.S.

E%%éﬂ?tJﬂl$ication Nb.O,lﬂ%?i46 A2, aslﬁﬁll as ot her

kﬁ%WHOFﬁgﬁﬁﬁ@-CoA reductase inhibitors. The squal ene
synt hetase i nhibitors which my be used in conbination

it h the onpounpds. .of t.h ' ' ' .
231 I R BRI YRR HRLASS e
disclosed in U S. Patent No. 5,712,396, those
d*l"?&élﬁﬁ/@ dhRY thBlabb@lc a8Entd I whed emRSied ZPcdattifation W88&he compounds
Vol . 31, No. 10, pp 1869-1871, |chuqu i soprenoid .
(%ﬂ@%ﬁﬁ?ﬂ?Wﬁ@PWﬁbPﬁ% §Hﬂﬁh &L3MPIE IR ?a“w“ s Indicated in the
Py itos phak fefdese(PBRYobas dther@ist deztenheinedvynere dfandingt skill in
al. o Med. Chem, 1977, 20, 243-249, the farnesyl

diphosphat e anal og A and presqual ene pyrophosphate
(PSQ PP) anal ogs as discl osed by Corey and Vol ante, J.

A?heq]‘tjﬁgbcl)éﬁ&mds B8 inv8Mionla?® tiliz28 3 combination with one or more other

DR ORIRL S, BT £ Bl R R0 Solbinion s

r epbddsegk daygeSapsmaferrdd:L. , PhD di ssertati on, June,

1987, Dept. Med. Chem U of Utah, Abstract, Table of

Contents, pp .16, 17, 40-43, 48-5 1, as well as other

s Ylhen spabingd widadyeoly pdemic aseat. arsantidgpeesariga penaesgrption

gﬂﬂ/&ﬂﬂiolr\le Nﬂi/m“anﬁaﬁﬁeﬂt@ iup@&disafhgfﬂ%dh%uﬁdﬁﬂ I\f/?mﬁildl | @Ay be employed in
. A ens ler ... .Ponpi pom , _ .

mh heias R e Pl o TR E s PEihibop 0 to gy 0.005:

( p2863bly %m about 300:1 to about 0.01:1.
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Bil e acid sequestrants which may be used in
conbi nation wth the conpounds of the present

w0 poog0i4am i ncl ude chol estyram ne, col esti pol BECTEP2003/007333
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DEAE- Sephadex (Sechol ex(r), -27 WD 2004/007430

PCT/ EP2003/ 007333 5 Policexide(r)), as well as

| i postabi|l (Rhone-Poul enc), Eisai E-5050 (an

N- substituted et hanol am ne derivative), inmanixi

(HOE- 402),. tetrahydrol {pstatin (THL),

W berg et PP IO D RPORS e iﬂgﬁ@}mﬁooé fgynula L may be

M pIORM Gh eaeight fano (0 higakedSeitlyiakhs) rangeMrom obaitt §-0A) togabout 1001,

(azul ene. derj vatiy ijnam de (Sum tono), Sandoz
e frgf abd s .1‘33/3%%[?715&. CL- 277,082 and CL- 283, 546
(di substituted urea derivatives), 10 nicotinic acid,
afeRioHRSund fférgfﬂdal l:'lﬂlé?)nb/&ér]rﬂ;lalofﬂ;damawgi_t rdtipltb @ ghwbsldase inhibitor
aspirin, 0 i al |yl met ne) derivatiyve )
S5 e Ehlh AT B TEL B A Ry R e s

am ne pol y(diallyldimethylanmoni um chl ori de) and
Iane i .S, . . l .
gl o byt R R o o n e
aigegs gom BEoOOL! toahot 108i.prefgrablyfram pgut fi2d tp goout 10:1
conmbi nation wi th conpounds of the invention include

T i nhibit a escribed in,. . 1 C
RSt AR Py 5 SR econe
Gir drfiduiht insthief the cnge Gomraboute). (3rl sv sttt K- lapreferably Eemiabeut 0.5:1 to
g%boﬁ% :?ilﬁeftlﬂﬁio\ﬁdﬁlkai%%mﬁfl 8& efnPlohad Rt B chnts WitHEPIHRFAn ?tfrom

eroscl erosi s (Shannon, Ifel 1998), 137(1
Taonsh O prpbow AP RSB BAR Ty SP Bl P AEBSIarsd n il o
NGV Ried A6AT og_@nd t6 iﬁwgitmws pei ddy. Potlentwiryotk isplifayiirea and
activi.t. I at (<] [
| MBI Betm B gty R R ASE P .168%?%’3?%% 50 mg,
Ghiesseddditiondl agantamiap be @ptfopiedsiato a ermyndlesingly pblsgyvith a
1@5@%@eutfjcgnnf'gﬁfec'ﬁa? Ao 3f tlﬁ_c@jn?@lyrﬁis logRruplkyl sul finyl -
di phenyl i m dazol e ACAT inhibitor", Smth, C, et al,
Bi oorg. Med. Chem Lett. (1996), 6(1), 47-50; "ACAT
i Metfoirhial 6 sajp fhesdod) rogy e: emydbigediveittsthe oompgunds o piodentad in

d anti. i , N ; -

S iR X AR B 6 87 ck (Ripl Por AP RUEP R be
Redmigjstered-o|singtags divigeghdeseseencAo four Himeadpit i on:
Medi at ors Pat hways (1995), 173- 98, Publisher: CRC
Boca Raton, Fla.:; "ACAT.inhibitors: potenti al .
oas conmmranie g Bt Cmay pe Arploye Gy Gehaly A PPAR;ploha agonist
Ve 8 PARReamam4 450it), a PPAR-alpRDdar@hp dudlmgotistt or SGbT2 adwhitor and/or
ey B BEbEl Bhin ke R9RROIRA HAANNIR, prferably rom about
méﬁéﬂb§bWU§Fb-ACAT i nhibitor with |ipid-regulating
activity. Inhibitors of acyl- CoA: cholestero

ggﬁg\t{]ﬁf thfélg{o%?neay é%rmﬁist;éd c[))rea\l/l§ lw?tﬁzl & gorrc\)pfougdssoefr formuld { 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 to about 75 mg/kg, one to four times daily. A preferred oral dosage
form, such as tablets or capsules, may contain the MTP inhibitor in an amount of from

about | to about 500 mg, preferably from about 2 to about 400 mg, and more preferably
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phenyl -N -[ (1 -phenyl cycl opentyl)methyl Jureas with
enhanced hypochol esterolem c activity", Stout et at,

w@beawoast s: Org. Chem (1995), 8(6), 359-62. BEI/EP2003/007333
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Exanpl es of suitable chol esterol absorption inhibitor
for use in conbination with the conpounds of the
i nvention include SCH48461 ( Scheri ng-Pl ough), as well
as those disclosed in Atherosclerosis 115, 45-63

(1995) and J Chem. 41, 73 (1998). - 28. V\D. .
Hoom pbey 430 aﬁ%&%%@m onga r%ﬁams? o5 fO Dl irags daily- For
| pectiterbladhtiniseationi the MGTP mhitor they be rinpbiytdmsinfagrounseithin the
in.co [

i fﬁegeu%"ﬁff@@%%%ﬁ 0005 /8 SOTRE R fild Sroferdely f5'aBEb 0.005
Poeledo aout 8 ppgky 3dmimsiged on 4 pegimethpl & tofous timea drily-
thyroid mnetics for use in conbination with the

C nds, of, the . present |invention includ

CRTROLNGE RaubdR pRERSTRR teaEhisBid M ihe compounds of
Exampladsvithin theirereslof framedbotii cto29eAme, hist praeeabiyifrom about 4 to
gelpel] mEM ?F%%ré&@al%@&@%\% sQéll_q I_\%_s{i@olet@ bE&BBiles, will contain the

invention©in Je testosterone

dHMG(Eodrrpdustase éthditor engn aspint from_abgu). kiogboyigl 00 mg, preferably
t hearByLt I td@boarsding, iaid fiosy grefdsably from about 10 to about 40 mg.
dehydr oepi andr ost erone, enkephal ins, E-series

prostagl adins, retinoic acid and conpounds as
disqhdswynthetgsSnhiditor mppbe BinsigBtegefibyitiothg compounds of formula I

Z&5AQhE Fahge bF Fom BBERND 0o affe @008 £i2,an@ pebferably from about 25 mg

Sul benox(r) or peptides as disclosed in U S t. . .
A0FDoTEA gk TS Ol darer NBuS s LTS Pl Contain
applsyeAdrieGRthagase inhibbompianatmduitef &om dbput Hf ©rabowtes00 mg,
The.ahove ot r he agents, when enployed in
C%rrergergoq from a%%[l#{\ﬁ ea%@@%}p)g S“hﬁ

ination w urmds of the present
i nvention, nay be used, for exanple, in those anounts

| PR Gt Sinl ot BN IR YBine ifRation 88 e REMBTIRAECE on_(aH?B_} p&knterally,
as ot herw se detern1ned by one qL q{dlnq%% FkL| in l
SBichRa Sufichlan GRS HERE RIS L FRel bs HIaSHl appGalgR, reghly or
ufubllinged!yito vardodsinment mal ian\spdciesdmnewn to beosubjeot toesnch maladies, e.g.,

t t t b
Quﬂ)ﬁﬁeh‘l ﬁhref@gt?%eﬁ%ﬂn} \%hﬁlh e %%%%%ﬁaﬁu&fﬂl ug/g%g) about 1000

sequent i a n ratios

oW n C
dbﬁgg@rﬁfaf@&ab@%&bmﬁ@ﬁ@ é&o. ngbe. e PecderablM @boutiOg ke to about
hypaLxpileBin aBER 05 to 280@ME] steRIMSSAG absut1aBE000 mg) in a

{rereniomast Mo St SRHAFE iR el oyed 1h

The compounds of the formula I can be administered for any of the uses described herein
by any suitable means, for example, orally, such as in the form of tablets, capsules,
granules or powders; sublingually; bucally; parenterally, such as by subcutaneous,
intravenous, intramuscular, or intrasternal injection or infusion techniques (e.g., as sterile
injectable aqueous or non-aqueous solutions or suspensions); nasally, including
administration to the nasal membranes, such as by inhalation spray; topically, such as in
the form of a cream or ointment; or rectally such as in the form of suppositories; in

dosage unit formulations containing non-toxic, pharmaceutically acceptable vehicles or
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a weight ratio to the additional agent within the
range from about 500:1 to about 0.005:1, preferably

wo p@aoedasut 300: 1 to about 0.01:1. 35 -29 WO PCT/EP2003/007333

10

15

20

25

30

35

2004/ 007430 PCT/ EP2003/007333 5 Were the

anti di abetic agent is a biguanide, the conpounds of

formula | may be enployed in a weight ratio to

bi guani de wi thin the range fron1about 0.01:1 to about

100: 1, r ef er abl n1ab ut 0. 5: about

B The Bresar FoRpeAG: Sy o8 xR dy ST ] e table for
rlﬂﬁwhéalatt@re%agé msandasmeamllmmadrate ﬂa&aw mrrnxtentietdereleawgcen be

m/ecgl%é{hf sqblltgtﬁe @Iga?(%tacellggal :l:()mﬁ‘po ory rlglgér){rﬁ(j péesent
rtwynploen@xpt oyr@sulaﬂy i theragaof pxendsd rejease s’fm tl“%H%?m Fé‘aC?Sﬁuch as

tRBeuthRREE mfnﬂ’lm 0ot phpsd: The ;BRHLE cohfPdudds can also be
pre?era ronnﬁgout 0.2:1 to about 10:1. 15 The

cstBisieERS [H10S9 B!l a | may be enployed in a wei ght
ratio to a thiazolidinedione in an amount within the

M2 pl%&%?}nggﬁff%ns(}op&ral]admmﬁ?ﬁ%h 1r4‘QlQie]susﬂéh§f)@§ Rkl can contain,

from : ﬂ$ i di.nedi

oy s isipRty S oD af EHRSFNR, 2IEGHC Rt Sodum

a&lgiﬁgtecﬁs Q%{Jip@n(ghg) Hﬁeni’; Myl@/lld&ye asM’Wnedbsmaynhapd:er JmélIshvgeteners
m.ni stered i n e ar. |

O avppﬂ%ggeﬁéﬂrsualégs whn int vt\% ea}f[té qﬂggrgeﬁiﬁi% e]agmbﬁeg which

acuh B0tairh nfmhmnienmmr@mtaih@e qeduloee, dipaiching pmselaat@ SErghy

' lrﬁgg{élsﬁ]qp#@&ratgfancli/glsﬁc%&aﬁdﬁpQH'\"er éﬂ&@plé’?ﬁs blrfd@@s&tenders

onal agents n or af( C ds of
S iiearanER FACniA Y e PR KA KT Bt ERSsptpends o
OfortlR 1GAARRY BE deldferddahimputathe orei‘l/bh\fltyrhyl subligguakadtor buccal
n rﬁi%?s%’gti(ga ﬁ@g& %i ?sy gcgr[l egsgd {atﬂf“et gﬁeootg%%@%@%x%mplary

€ range r om
afmmts whOmaybeesed dayemwlm@nmmg;tl@e ingledpi thesstfenudating the

ShigHE cOh &Un\d;s? %q!thqfé’s% ﬁﬁs&ﬂﬁ Hﬂuén@s"guclﬁ bﬂﬁﬁnrﬁ@l lidetos&icrose
¢ ounds of

ornu a I n
r ad/ey qyglogdexsrngz_ Ak 59 ngﬂ:lgg%%ﬁ Sél{:h ?0 %ﬂﬁ %ﬁ&hlg}é gwﬁeé:{ll’ar weight
acXonARhta byphak gam‘r&ed(mlcelago polgethylame S@EOI2(AEEHI Butloformulations
and/ or . 30 .an
8 R R BT Rl i
0(1%PQ), hpdrakppropst rmethylmllwnm urnﬁg,r pwy methyl cellulose

ageNCs tRiied a@l’i}ﬁ\irlldy cM]éoWi’nérr(@ c @m&éﬂ)‘ td @éerft@fol'ﬂdh@oﬂrelleﬁbe such
an

P wt m abou 3}
£ 88 mﬂmpﬂlg% s &%PE?‘Q?*&M (RS Bicdiss s 1&oring
magdags dnd sedbdizers Alayrajyokg, adderkfor eask ofifabticatios addivsey. A
preferred oral dosage
Exemplary compositions for nasal aerosol or inhalation administration include solutions
in saline, which can contain, for example, benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bioavailability, and/or other solubilizing or dispersing

agents such as those known in the art.

Exemplary compositions for parenteral administration include injectable solutions or

suspensions which can contain, for example, suitable non-toxic, parenterally acceptable
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form such as tablets or capsules, may contain the MIP
inhibitor in an anmount of from about | to about 500

worgQo4peraser ably from about 2 to about 400 ny, BCOHEPWNE007333
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preferably -30 WD 2004/007430 PCT/ EP2003/ 007333 5
fromabout 5 to about 250 ngy, adm nistered on a

regi men of one to four tines daily. For parentera
adm ni stration, the MIP inhibitor may be enpl oyed in

an amount within the r.an f froom about,.0. 00 k

oo or SonGmisg Kb AREM B R BRI b Bl ST
Metdc bediah ohlbride sudtion, omatherisiisdbdr dispepsingomweiingandgfuspending
one to fo y t

R R e or Ay el A B A8 In olec acd, or

dommpepimds of formula | within the range of fron1about

lto 2000 ng, and preferably fromabout 4 to about

200 referr d or for t

GiveompicureBposa TR d ok Bflgs R R M i

| JoRiak, f@Texhmpena suiabletnohioitatmigeutip@nt] such aslseena bllgg, pgjithetic
Fﬁlgc;e%ﬁab tdrs PF éﬁy%tgﬁgﬁg %_lgcJIQ wWhit@Ute &63id8 ord“iml@y ¥ pRratures, but

squalene
slquﬁsr@dgedlﬁMYednttbf‘rmﬁ*a&ﬁaﬁéy wﬁiéﬁwg%@a with the

conmpounds of fornula | wthin the range of from about

1 t o about .2000 n fr
EXBUY <IBB ™ A PE B LB S RpR fist U RHice el
t Plbdtiblse (@rinaralpsigedlsd withipolyebmteatdh t he squal ene
synt hetase inhibitor in an anmount of from about 10 to
about 500 20 prefer; ny fro ut 25 to, abo 200
i Tt e vedsreasAbat ot SRS TEV g EeAL oG ot TR
aﬁdﬁlwlzﬁtsﬁbﬁﬁlc@ﬁ 8¢ byricdranpavik dépendupon a v&rw@hoﬁfactors including the
bcut apeous intr
VIt 8{3% ﬁpecyfé yncg%/rgf}lggﬁ rﬁa?l%’éﬁ staﬁﬁlt}bé(nﬂ%g?h of action
n@fthral dosiposyle meezse«mm, b@fiyo\éengmge@éta h@lt@uieﬁ and diet of the
ﬁe@i R m@degand tl%gé mqﬁﬂﬁstrdtlﬂn %te%ﬁ‘@%‘r&tﬁdﬁedﬁl@&blﬁlbmatlon and
wthin the osa e of abut 0.01 g/ kg to about
1SU9“YQ¢N§P3EF€ gmhbout 0.1 g/kg to 100 g/kg,
nore preferably about .2 g/kg to about 50 g/kg (or
formabout 0.5 to 2500 ng, preferably fromabout 1 to
2000 nmg) in a reginmen of single, two or four divided
daily doses. 30 The conpounds of the fornmula |I can be
adm ni stered for any of th scribed herein by
any suitable nmeans, for exgﬁgﬁﬁﬁigfally, such as in
the formof tablets, capsules granul es or pomders

subllnguall ; bucaII renteragﬁﬁ such as
siibe fedlaw amgleﬁtrﬂgg@ﬁ terred pmbodiwents gf the @fes nt invention.

gg[%gv@iér%g)aéhoum Rt b €8hsBlied d@fIHﬁhQchte(?ﬁ\tbﬂh&U BSanySvad: The 'H
NMR spectra were consistent with the assigned structures. Mass spectra were recorded
on a Perkin-Elmer, API 150Ex spectrometer, with turbo “ion spray” on negative ion
mode (ES-1) or positive (ES+1), using a Zorbax SB-C8 column (LC-MS). Appropriate
procedures for the preparation of methyl[3,5-chloro-4-(4-methoxy-3-isopropylphenoxy)]
benzoate and methyl- N-[3,5-dichloro-4-(4-methoxy-3-

isopropylphenoxy)benzoyl]glycine can be found in: “Novel Thyroid Receptor Ligands
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i nj ect abl e aqueous or non-aqueous sol utions or
suspensions); nasally, including 35 adm nistration to

wo b@4oemiad nmenbranes, such as by inhal ati on spP@yEP2003/007333

20

25

30

topically, such as in the formof a cream or

ointnment; or rectally such as in the form of
suppositories; in dosage unit formulations containing
non-t oxi c, pharmaceutically acceptable vehicles or -31

VI130046 807430 FLCT bEP?O@féGQ)Qs? %33M§|nd'1| WediS C..TRing, M

present conmpounds’ can, for exanp , bé adn1n|stered in )
aW01A03 63,tPEHI/BP9%50403D ane N eited dipbervh sibeiderivativas dich are thyroid
rel ease »
R R L
CRHEAESIML ;i CeinggIONRRydhaldD .t bigY pi.e Mt J. clonpvy e, NoyLitten,C.;

part|cularly in the case t he
PR B s WaE SR B R T D PR ety
Oﬁlragédu?es@dm% l'pre-EQFaUQﬁ 85?5'%1&1%9%&%]%{1 Rydeexype 10
adm ni stered I'i posonal | y. Exenplary conpositions for

orsaproayjphqmpsy)elmn[z@n apid chw beefoy g e Benepmido pards Eegrthe thyroid
cont |n, Qr I ne cellul ose for
i F‘?ﬁ%ﬁ Ry(b b PS?\(IQ ﬁ”OdT'/ﬁ&%’f %9&%8’4

ginic dacid’or sodium alginate as a
suspendlng agent nethylcellulose as a viscosity

g@kﬁgﬁEﬁp;ch can conta{n for exa&ple

rocrystal line cellul ose, dicalcium phospha

stanic acide @8 lurhSIpwursaddediagy sirred a@%@’eofaﬁﬁm{?’ 5-dichloro-4-
t

ol B e Snreh R Sona ) QA T4 o H BN B00 L.,

aflhe re@;'\lﬂeng Qﬂﬂﬂufedstlcmfmletme wid stirted aarvoal smpb@tudefar Weeeltburs and

t hrou he oral vity by sublin or Jqucca

gﬁi‘ APGeR aE% D sotiNpIdp s P B g (e S eGE Sl organic

f B REAReO ,ﬁqsefs 3k 8¢ phradd Par@IR U4 é)hfazﬂzr\ﬂ@s SMTh@bd WRY efh§l

used. Exenplary conpositions inclu those formul ati ng
t h@tat@ rlbs spmbinedpragnig Physepivendriegsqversaskiun ilfaie and qeaeangrated to

gwr,- 23 JH Sgﬁq?kfu&@?oﬁnﬂsﬁage%}ié} L3S ?olv&?q/eﬂ‘r 0l (150 mL, 95.5 %)

clu InoSuch formilati ons ray
beodinrg hntmhee:mlaa&@wili}hlpuewﬂ b2 eNissl o) e ardééd aﬂdctbeseactnon

 Bivneen el gk Rher T oy tnd S P iogiig 300 &

m#@ %%onwa@&a&a 1S tHe ReaRBoMMENLERE YA BEQRMEE h6@rs) tHE RBEton mixture

3§qoxy propyl nethyl cellul ose (HPM3 sodi um
cmab@f)o}e o reesh tempssature( eaE)zed ythesogiugnigaegeaearbonate

N e TR ———

9 3qH) wadhud) miithavdter, (5@ hl).afteorgdhioplaseswacdriedravaganhgdrent sodium

fa Lﬂfai%etcag{gi: clghczegll{%tegaé gi%!a g?igpteyeﬂg\gesglig.Olrhe?gﬁoew (s)(glid was filtered
through a short plug of silica, to give 2.2 g (75 %) of methyl[3,5-dichloro-4-(3-amino-5-
isopropyl-4-methoxyphenoxy)] benzoate.
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30 Exenpl ary conpositions for nasal aerosol or
i nhal ati on adm ni stration include solutions in

wa@ adosie743mhi ch can contain, for exanple, benzyPCHER®h®007333
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or other suitable preservatives, absorption pronoters
to enhance bioavailability, and/or other solubilizing
or dispersing agents such as those known in the art.
35 Exenplary conpositions for parentera

Z%n'lp lg{lgnaéif s&ﬂnuhﬂﬁ kHd®. 30"% qgtrﬂﬁl)l? irs@htet (SQAS) Wis added to a

I 'ons can contain, for exanple, suitable
NVaforéusk wirrep atixmtearfandtlyy et dishlati-¢-(3-apmovipisepoRy obmegoxy-

e e

InSIOt 1M, 1 TH elabkiBrCh xturk dlas stirkddt fooone tatur aﬁmﬁbcn g 60l titadoi @
dlsper3|n or mettlng and

t
g o s, S8 1 SHEPLR, s i
%iﬁs%ﬁ reéi ARGy diiRge O RE fenfifetdture Was képtOBINREIde 3R flask during the

ary conpositions for rectal adm nistrati.on
iwiedleiceirsupposiion A fiss ainioa reaantempsrause fe broynigh egagfion mixture

gvﬁs?eé%rgggcgwﬂﬁgblbrro%rt a{}x%% iR {h@cgpﬁ)me& Ugﬂpﬁ h&&g @Ashed with

ceri esters or t hyl ene

Hod e Bydrddehsiiprate(saotated satutlon)dﬁohawgd lt}avpamthmsgh)hatblﬁsaturated
I|qU|f and/ or_ di ssolve in the rectal

reolusignk TR eregnig@hasesvascoRsPHRGY Eorhiod f‘?r?&f@/‘ yorres‘d“e which was
;ﬁﬂif%ﬁ on %Ehb (§1215§ él%héﬂi‘&lel@rﬁrl AP 98], t@FhK/E DB gSUE ) of
S ast | base

eral oil géelled with et hyl ene)
| met\h/yll[3 5fechinmold (8 tiodsd5 ienrop @ﬁb@wh%ﬂ%ﬁ en@m aS&rpale
ﬁ$luen of dosage for any particular subject can be
% d wi Il depend upon a variety of factors
including the 20 activity of the specific conmpound

o(fc”? ! ylréé:@gmﬁnﬁtf E??Tlg)l ggzlgq?@égy'lgg@etﬂ ”lg%ygf?f n8%ld 8500 mg,
Fr%olﬁﬁﬁlo‘iz%swﬁ%omtﬂ'l @Y ¢05.05 kftnolp Hﬁtl@ﬂboroﬁt&hclﬂ@@% mg,

mnistration, rate of excretion, g
Cﬁ)ﬂf»lmml) o, digvade wopmexedtiy a@f;hlpmifetupgpmqeg mtr@gen gas PdCl,(dppf)

i wleT oF Dpe PG R R B S R FARIRC B neaed at 100°C

| foY 8B hb@s. TheIGactommigre wisdjitesddahiod ginathdvepadar silica entd

ac?onlcienrgatdiec? gfhEe rgie?rkl rgs\{c?uretvlvz?snpulnrtlle(? QX cc\)/m%'n (s-ll-ncea éell_,l n-heptane/ethyl
acetate 95:5) to give a 85:15 mixture of methyl[3,5-dichloro-4-(3-isopropyl-4-methoxy-
5-methylphenoxy)] benzoate and methyl[3,5-dichloro-4-(3-isopropyl-4-
methoxyphenoxy)] benzoate. The mixture was obtained as a white solid mass (0.250 mg,

55 %) and was used without further purification in the next step.

(d) The mixture of methyl[3,5-dichloro-4-(3-isopropyl-4-methoxy-5-methylphenoxy)]
benzoate and methyl[3,5-dichloro-4-(3-isopropyl-4-methoxyphenoxy)] benzoate above
(250 mg) was solved in tetrahydrofuran (15 mL) and lithium hydroxide (1 N, 15 mL) was

added. After 90 minutes stirring at room temperature, the reaction mixture was acidified
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NMR spectra were consistent with the assigned
structures. Mass spectra were recorded on a

w@eookioor4Bd mer, APl 150Ex spectroneter, w th tuP@DEP10051007333
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spray” on negative ion node (ES-1) or positive
(ES+1), using a Zorbax SB-C8 columm (LC- M5).
Appropriate procedures for the preparation of

nmet hyl [ 3, 5- chl or 0- 4- (4- met hoxy- 3-i sopr opyl phenoxy)] 35

A opl—gﬂ}o%rﬁ)ﬁlqe ;ﬁﬁlld thB"aﬁli’eoﬁg Q{dcd?éa@ﬁ@pl‘pasé &pﬁﬁtd’doxue Srganic

opyl phenoxy) benzoyl'] gl yci ne can be found in:
'phaseaias Hnigd over sRéigapdatelang sonsentraigovyeAe) oo ansite solid

%5%%03/ 08@5%@19@&%@9"&@(16%hm%\f stkninob] eethfi-1--
@410 03hid0)- BEBﬁyﬂE*&BbcﬂtkﬁhaehydrdchlcNuice(EDﬁ]Ipﬁé&yﬂg, 819f&mmol) and

%&%%{h\gﬁ-%p%z{rglg? aq,rgg?)ﬁia r%ttlcgbra] lg_g &zggtg)t?r&egiff@re ﬁ) (S mmutes at
'ﬂe&qi‘t‘éfﬁ&%turk whe;%mé?gnd Mhydﬁaybdag@thaone hll_ydt??ae QOBD.(150 mg,
; | en

Li
@91& mm@b|ahézr¢¢thyA anine (Q(%@wmbrl 96%mnv%b\mscﬁ§§edi7\ftef 48 hours at

PCT/ 1. B99/ | neutralize
TP AR AFRRraaRe fre sEERAR it Mle was phhLAERAUAER APALY BRI neutraized

I\SQ}pgdalmyh Ridrogengarbbena dihe aquxiods plaase ives exstaatddivith ethyl acetate (4x

"Benzam de ds f.or the,t yr0|d recept
DTSt opUe o Phsgaie e e a g Y tracd.
5}:'1@:[%951% @aﬁptfrl‘heh ¥ rc@P&rersnhbeS%hW i ént 2Hudiogt rhhéptane/ethyl acetate
phenoxy) benzo lycin

Ni t
(2018430, 5: 585Tl¥/@ g@%@sl@da&fﬁ()t%a) of l%ftthiflrl‘i&ﬁ Ié@ﬁ%‘fqr%ﬁ‘ -(gfisopropyl-4-
th I h
DERDE 2 ek izt fi GRPLAUiATE HRSKY P SnOx) |

resul ting yellom1react|on n1xture was stirred at room

RSl L BB g o

rﬁﬁ*fé'dtsb]‘ﬂgo:%%&'h?l -RG3 %ttﬂcm&*éen@&sma@e& matao5>e@axﬁeam}epl1enoxy)
and aqueous phase was extracted with eth

amaxlbglymne(biém Meib2ngen prd dpkigwsmeiage @H) g peaction
Sl%gl urrenwS tfn%aeat%]%n Q%ﬂ%?ﬂﬁﬂé?%;% HoBrs HY n%re%%dgm@]f lc@water (30
ey was s

Pow sl i n ethanol
(ﬂaﬁ@ eﬁrtract&:ﬁwﬁh ethyl acetadi anchedndehirated. tThe @M@M,puﬁﬁ% on column

dd d th
PRI sl 203 PR oS3 S i S R 0
b@i/@/fo 5?% g%*n HTgi (V&1 i Ne[3(53d il 0@ -4-2Bhykito Xy -B-Wwptopy WS

he reacti on m xture, fter t hree hours, the
r@aﬁwlpbmqw)hem(yl] glecing 66§ (HdN 13 418om t enper at ur e,

neutralized with sodi um hydrogencarbonate (saturated
solution) and concentrated. The residue was dil uted
with ethyl acetate (75 nlL)

Example 2: N-[3.5-Dichloro-4-(3-bromo-4-hydroxy-5-isopropylphenoxy)benzoyl]

glycine (E2)

(a) Borontribromide (1 N, in dichloromethane) was added to a solution of methyl- N-

[3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)benzoyl]glycine (114 mg, 0.267 mmol)

in dichloromethane (5 mL) at -78°C. The resulting brown reaction mixture was left at -
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and washed with water (50 nL). The organi c phase was
dried over anhydrous sodium sulfate and concentrated

wo eoogiova3@ | i ght yellow solid. The yel | ow sol i BCWaB2003/007333
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filtered 30 through a short plug of silica, to give

2.2 g (75 %9 of nmethyl[3,5-dichloro-4-(3-am no-5-

i sopropyl - 4- net hoxyphenoxy)] benzoate. -34 WO

2004/ 007430 PCT/ EP2003/ 007333 5 (b) A solution of

gg‘gf for, llglh%[ulstaﬁd Qp4°&oxgtwo]{$bum phixktite Wﬂin@!"halﬁ(ﬁ (SrhilL) wBd water (5

to a vigorously stirred mixture of
rffdl)hyds[aadﬁiall HiCothe renclion mrntie-con¢eapiedpgd ditshw gyl acetate.
no benzoate thQ&QQ d
05 CoshaRpaORR e st e PR b S JREShd ot

Mihxd g4 e m;aﬁ]gs;tﬂrrrethmxf [3r5 dmhlom}m@{hmkot(héﬂ a sol ution

of potassiumiodide ( b% mol) in water (5
mprw@hﬁ@@‘é’ébe&ﬁ%’l}ghyé‘qeé‘é@t @ﬁsm“;('i“ﬂ?se 10 was stirred
for 30 minutes. The tenperature was kept at 0C |nS|de
the flask during the whole course of reaction. Afte

db) Bioming(33qdivas mpdadatropveise foer welbsthrednixeaee ra?fhyl-N 13.5-

RIS LR RN R

hy.gh og&n ﬁﬂ%EP 3b@ufhaéthie 18 S ehgs@b4itrinan) arfdcl ﬂewﬂe@psb)f water. The
sodiumthio

sulphate (saturated C
phmnmsmemsewa@@r@ome@p%tuae ek bk sody RsiEE
! h8dntraed. DS d diluted with
ra e‘?fﬁ%vlagé?%&t:f alg];i: {eht%geg% gﬁ%ﬂMO \2/le o 78re51 ue7vIas%1 ute
Oefthylme&tb&labéﬂ v@slﬂdohthomjemil“b@aqt@ql@ ]glase was extracte with

| Sglﬁr@(%?q%?ge r{F 1Eedeor}ga)1(r¥ 3 E)haks)eesn\%gs%c?wﬂﬁ bAn® @ Edried over sodium

'Vs%‘lf*abé' [A%eﬁcd;ixb&maam 340 eregmogeuswussmnrvmsyobeammm ey pimified on
noxy)] benzoate (0.500

t¢thmt1 éeiligagel, mm@n@(@@y'(afe@tﬁ gra%ﬂb@ut.ﬁ%ﬁ)f‘jm IR 4 gheptanc to a
1.C b 0 1208 7 of methyl-

R o 26 Y P R0 o PR SRS By S 200 ATV of methy

Pﬁqszedjpmbl)o -4-(@abroambeleblydrox - eisenrbpy Iphedexy) binze JtEyrigmpas a white

and the reaction mxture was heated at 100C for 16

hliddnasne reaction mixture was filtered through a

short pad of silica and concentraded. The dark

resi due was purified on column (silica

el , :
néch éphalnelﬁ)éitrcpwqie AN, Sosl hyvas :gisle@jit rpgmdfnpgergtug%to panixture of
)é{kll;/ BSS c(ijlchlmo-4 83 broEno -4-hydroxy-5- 1s E_ropylphenoxy)benzoyl]glycme

| sopr opyl -
5¢ 150 tnfgy, [0 H0& Imml(yl) hndemaiydtauran g9 mL) After 16 hours, the reaction mixture

gg/%g ca% geg xlvhtb%ml @P%c é&i%l(lsﬁ?él ne cgtgd Wb QR{\?Y@&%%’ idrhtion

MBsSughQ: phaQf Bllica gl N43, aﬂcthmu(se;dom-uhxydtoxwpt her
purlflcatlon in the next step

misepspPY iRhenoay Yornzow - glyeige r%ﬁ%tﬁwe i ﬁé'%b Pﬁé’tsﬂbﬁi'd‘c'MS
@Ry hl/z 476.

Example 3: N-[3.5-Dichloro-4-(2-bromo-4-hydroxy-5-isopropylphenoxy)benzoyl]

glycine (E3)
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benzoat e and
nmet hyl [ 3, 5-di chl or o- 4-( 3-i sopr opyl - 4- net hoxyphenoxy) ]

wheomzoetie0 above (250 ng) was sol ved in tetrahpdr/aPzmnozm7333
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(15 nmL) and lithiumhydroxide (1 N, 15 nL) was added.
After 90 mnutes stirring at roomtenperature, the
reaction mxture was acidified -35 WO 2004/ 007430

PCT/ EP2003/ 007333 5 with hydrochloride (1 N) and the
a%l'ifrgh’ﬁ’n 2(”? P @28 hfmdRacadieParphvesd-to 1hell @flgétﬂtrﬁ:xtmhabf methyl-

Frie over sodi um sul fate and concentrated to
CN PE9-dghivto-a-(Mmetoxyel- lsglpronﬂslsenomm‘riowéglyww@@ e 12 mmol)

C|ne th ter ,

tcfﬂ?fd dﬁ)[ngl\f (;%qs H@taﬁ&%@?%ﬁ &pé% g‘p Carabfg\afldlrcms oé" water. The
r}&@[l@ﬁ Hi @ tedens(sEEd )t rbd:ﬁ&en’ip;:ratﬂre%ﬁthmedio)lrsalmated at 40°C for 90
N, N-di net hyl - for mam de The r |on t
waiguiss pird Beplly deft atgopm AR ata'tTT)%lﬁ $8§1|8 tunlre)é(] #ing) and
\Ig}er eﬁgg ﬁib@gg%d]d'eﬁﬁﬁc; %¥Pﬁﬂ§@hﬁﬁt@%%@ﬁe@%¢f(ﬂ€Q‘ot(tb@to);rs The

and triethyl- amne (0.272
he&ﬁnoﬁ”ﬁfﬁkmrm lefil de4fC faf thege dﬁ&s Kodiug thiosulfase ﬁs@turated) was added

tenperature,. the reactio ur e
v@é‘gglﬂe Xei]g@/ Wjur%ﬁwc%mted;ﬂﬂ]% %ealdue wwgglllﬁgdj{;vﬁg ef?llﬂ adeﬁite and
h%%'h@cg@/ﬂﬁ R0 NBeaquddie pﬁﬁbé&ﬂd%x@&bwﬁvw&&clﬂmtdnmhamd the
w th ethyl acetate (4x 100 .n) gacoll cted ggﬁ
5t

pctmmdonrgw rhasgs Washerbwith hﬁlwwdé‘cﬂé NeT SeBHELH R

( R/ /f
S B PO o) Lk s
5acﬁ) grabiéns elg‘amefrdlﬁiSZOr‘ﬁg)/q 5@ DR0/WP) to give 1.0 mg (2 %) of methyl-N [3,5-

hyl - hl
e Risry B eReByPRgRIYbetroylelycing, | o
SO|Id mass. (e) Boron trifluoride dinmethyl sulfide

(1.48 nmL, 13.7 mmol) was added at 4C to a 20 stirred
0] Bprcmrtrlﬁﬂorlde dimethy! sulfide (10 uL, 80 umol) was added at room temperature

5-d 3-neth
s B0 STt GoR A RIS T
dis6itbpyIpRELRABENZ03] ghilcine (Thengd, @aGiheiNandwixlilorometiezse (0.50 mL).
stirred at roomtenperature for 24 h&%ét and

t Ibemee@thm miNturg wasygtreed af mym tginperagirg Ao H‘eét‘???ﬁed with
tv\‘;" Y&, %@}g t%&’ Wftﬂ%} L@e te ﬂﬁwas‘ﬁ@d B WARS. "F}iérdr%drﬁdplﬁﬁe was
f a ge | or of or M met hanol 7 aceti c
adme’ii o»@r aﬁiuemsulpham ammp@matl:ﬂ@(b pive o light WHow/s0lig)Thegolid was
gi lE/r%l (H’I @4%? 4“1"&9 &eb)%(}log)f?rggw:tggnql/agetlc acid, gradient elution
”ﬁbmyll/@b@msqy)[xmw givk D.90InyE 98 8%) dfT-1ES - ichtot)-4-(2Ybzordd-a-
Exanpl e 2:
shygirexy-risspepy phprxmbenzaylglwige. 5 GMSSESPY Phretibx
) benzoyl] 30 glycine (E2) (a) Borontribromde (1 N
i n di chl oronmet hane) was added to a sol ution of nethyl-
NExample 4: N-[3,5-Dichloro-4-(3-chloro-4-hydroxy-5-isopropylphenoxy)benzoyl]
[3;5 dlﬁzloro 4- (4- et hoxy- 3-i sopropyl phenoxy) benzoyl |
g 114 ng, 0.267 nmol)
(a) Methyl[3,5-dichloro-4-(3-isopropyl-4-methoxyphenoxy)] benzoate (664 mg, 1.8

mmol) dissolved in acetone (40 mL), was added during 5 minutes at 0°C to a stirred

mixture of calcium hypochlorite (515 mg, 3.6 mmol), water (10 mL) and acetic acid (4
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i n dichloronethane (5 nL) at -78C. The resulting brown
reaction mxture was left at -36 WO 2004/007430

wWEOOBPABO3/ 007333 5 25C for 16 hours and at HBCI/ER2003/007333
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two hours. A mxture of nethanol (5 nL) and water (5
m.) was added at -70C, the reaction mxture
concentrated and diluted with ethyl acetate. The
organi ¢ phase was washed with water, dried over sodium

N LSRR at 90 fr 98 YiBnukE7andheédf 30 minutes at room
mlit)hﬂqrﬁ-g?gmgﬁgﬁ@h org 4- (at4 hydrroxy-ré- o

tSoprapyl ﬁhﬁewwwb@wmwmwwt Hswatehgxigstedoyithyethyl acetate

78750 wh bl B0 O Prdsls VAR RHHR S PR FRL) et

dbkdehehted. 4Fr(e4e§nw\oas>puaﬁe(smpccdpmh pmmmey)nbl@pmyAe]hg| aeelate,

;g@géé (g)lu ‘8‘8 frﬁﬁ‘l 9802 MF() glgﬁémgmgzw 6(1,) 8Bg1e?h%yl[§ %gd Hm)ro-4-(3-

L& N4 0thethsHyPhdiRdy)] berZoad. Blie dawmhgemmtcﬁﬂtmmsed in this
-Em%m éqﬁ% @n sod |ur¥?th| os)alfatoe 5 (saturated) was

aohrbe:duhlﬁm exbleanged todvbubil RyRAcklogiéhcent rat ed. The resi due
was diluted with ethyl acetate and washed with water.
The aqueous phase was extracted with dichl oronet hane,
t(BﬁMéﬂm{Br:sedicm6@%(3scmhaesesompﬂ@dmﬂhpnyn@pnm@/)mmoate

etggnog\(/%eﬁrerpﬁggédg{,p&}uﬁuvﬁ@tg%et @f]ﬁr \Q/gse sr%ltrrre%tab I?OI t%xggerature for
Csfwﬁ@ Tﬁ@ Irddcfign B®ttureRr QBRI WIY hqroad l@tdeochgfrﬁwilcelmnd
utron from 100 % n-heptane to a 20 m xture of 20 %

mxhaptefawethaﬁryl a@tas SXHP mbk ghgt:@ybqunq)rgalgggléasgsowerﬁgvashed with
Nz_th%r 80%’381]5? J‘ Xnd thf gesglue tltur%equ (jh n- heptane This gave 133 mg (58 %) of

53, 5 S EX161y4- pjlemsooyf) lepzapyl- }g:he]lmnyphasxz\)bmow@uds@talmed asa

nass. QOS:‘C) Lithium hydroxide (1 N, 9 nL) was added at

r oiks erature to a mxture of 25

met hyl - N-[ 3, 5-di chl or 0- 4- ( 3- br onp- 4- hydr oxy- 5-i sopr opy

| phenoxy) benzoyl ] ci ne (150 0.305 nmol ) and

t@ wamrottbylaﬁste( 8y ghlorpger(8% mege ﬁé gneol) %Wéﬂ?@'@ﬂlf&{loo mg,
ur e 9_(8%¢hl & 3 1-4-

D B, SRR B B PSR R P i Shropy

am@tiﬂdx efdy) ERzgiaved (130 mg, 0.33 mmol), EDCI (88 mg, 0 46 mmol), HOBt

3, 5-dj chl o
BhD M%ﬂ@gbﬁ?;@;&i?W‘ftmf ﬁ%‘f‘{‘?g)‘?{ ﬁ‘ia Thereaction mixture was
yétmqu@’s"'@hddrgﬁtmy‘ﬁ ltéﬂ@lygrﬁﬁlle' fburddouin a dikt{leSf Mdrochlorlc acid (1

N[ 3
5NDp em@randma(@(m ovd>-and gytERCEA Wit ¢thY Seeiptg | (k& Bk Hhen
z o(}ﬂected 9t ééﬁlcr})%agels:%}led was washed with water (4x 15 mL), the organic phase
concentrated and the residue purified on column (silica gel, n-heptane/ethyl acetate,

gradient elution from 90:10 to 75:25). This gave 90 mg (59 %) of methyl-N-[3,5-
dichloro-4-(3-chloro-5-isopropyl-4-methoxy- phenoxy)benzoyl] glycine.

(d) Boron trifluoride dimethyl sulfide (1.0 mL) was added at room temperature to a

stirred solution of methyl-N-[3,5-dichloro-4-(3-chloro-5-isopropyl-4-
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-37 WO 2004/ 007430 PCT/ EP2003/007333 5 (a) Brom ne (13
L, 0.26 mmol) was added dropwise to a well stirred

worRootor3of net hyl - PCT/EP2003/007333
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N-[ 3, 5-di chl or o- 4- (4- met hoxy- 3-i sopr opyl phenoxy) benzoy
I1glycine (50 ng, 0.12 nmmol ), acetic acid (1.0 niL),
sodi um acetate (35 ng, 0.26 mmol) and a few drops of
water. The reaction mxture was stirred at room

h%ﬁ%ﬁgﬁ{e%)g')ﬁé?{zo%lr gl‘?&nb 00 15ig) dndaictbrametharc (16 |mL90The reaction

m nut left at roomten‘pergturef 55 ted
hrnxm&: w@@drrgdrﬁnarQQmA@répf'(r&t?rerfﬁﬁ 24 by, GOies APHE WaEST A Glgacte
HastOwhRG dshed Witbwater (4
R A HICRLSRLL e b bont pphspndd i e
Qam) Sodentraddhind she eatiang resitlue purdey ongsluswdaidica afld

ahoeem QARG SORTER 363 Mis R s B BB Sichioro-
O(l“jrb Rt o RORRIR Y isEpbp AphicRdxyberzodi] gmcmeoln@ﬂ\m&@Jr lt):h“g/z 434,

I ned organi c phases washed with brine and dried
over sodiumsulfate. After 15 concentration, the
résgl Fe = OB PYididi69-@Lya- lé|Uﬁ‘9d&)t§l{9]5¢1so[ﬁc&)ylphenoxy)be:nzoyl] glycine
SrrrTretwaterrrormec  acid, gradient elution from
28680/ 0.5 to 100/0/0) togive 1.0 ng (2 % of

m%@ﬁ%ﬁﬁ@ww S b o PI o R o R enzoate (for

t ré alré{%'sg@e)éjl Ay (nob n$g4|0f4IOdﬁm()110.:obper&®arpdm((SD)mgN@sS6 mmol) and
ed room tenperature O to a stirred sol ut &Jk
@Mﬁ}(ﬂmﬂ\}\{@ I@atgil &h| 29F 6 for |Gh. ﬁft%rn%takt"%@ﬁmwgefat“re e dar
rop henox b) and
ARSI Ay ot o
V@@ra&%d it @t adeenThe mnatphm wardrigd hpersedigmasut fheand

treated with ice-water xtr th t

caoacerasieg 0 teFOUEY e s o0 s e A gel BT’ Furton:
%Fan%f% r&% s phatie Andiae @ﬁ/@r@tsrnag @d % ofghetieyl 43 b idighl oro-4-(3-

yeﬁ oW S c? The solid was 25 puritied on colum

(dyRhG5- lsonrmmdi-4gn¢th0>@mh@mf'ﬁrbﬁliUi%EChanol / acetic acid,

gradient elution from1/0/0 to 95/5/0.5) to give 0.90

ng (94 %9 of N-[3,5-dichloro-4-(2-brono-4-

hpgl BoXo#r tBibichei apyhrpmehnowyr)dﬁanz,mqm@nyas.adéed to@-snigtion of

anaha?nn%ﬁr@cmozof-&ﬁx By 5415?1‘3{8?36 @m%thPyeas%oxy 18sarss e ane

n fH&nd 5ndI8)at -78°C. After 20h at -25°C and 16h at room
l\é%(} ?SOQC}gJ)% eorré @4%3 ?s?opr opyl - 4- et hoxyééhenoxy)]

bt%ﬁﬁ)@nattu&e (thErkacripn mixBire Wamgendleslémlme\datpmtg o the (ozgrnic
nm.), was added gurl n tes at

,ﬁtheﬂp,t wagremoyed Y,IFH"’H?S'EHB?TI l‘?Sédl{ééﬁqg aﬁng%eg bzlth:){]ar{) %Elorlc acid (1
WRh & d &xtQcitl by I AeRid. Thébigdnicphasdvas dried over sodium sulfate and

filtrated through a pad of silica. The resulting yellow solid was mixed with glycine

methyl ester (23 mg, 0.18 mmol), EDCI (35 mg, 0.18 mmol) and N,N-

dimethylformamide (I mL). The reaction mixture was stirred for 10 minutes at room
temperature, where after HOBt (28 mg, 0.18 mmol) and triethylamine (38uL, 0.27 mmol)

was added. After 16 hours at room temperature, the reaction mixture was poured out in
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WO 2004/ 007430 PCT/ EP2003/007333 5 nL). The reaction
m xture was stirred at 0OC for 30 m nutes and then 30

woRewes3@at room tenperature. The reacti on nm XPOT/€P2WA3/007333
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poured out in water, extracted with ethyl acetate (3x
50 rnL), the conbi ned organi c phases washed with water
(4x 30 n.) and concentrated. The residue was purified
on col um (si lica gel, n-heptane/ethyl acetate,

di ent ,
LGS P AL 9 4Ry MR BT ise v
Cehdn@eted Brith 20yt aqeydte @xnidtriopand hisnaxip)tbd brgaio aheses Whedried over
cal ci um h%/pochl orite iTr d i n this

e%@éh’éh@’é@ RN tco’i’ﬁ,?PVPte Sesideiwas pu](lﬁ?(? on colllumn kBIGIPLC silica gel,
Nﬁtagﬁ)ﬁl\t[eﬁjténdh Bl eRety] 3etB iOR: D 1d BOPTARYdavé SRIGHOX YY) of

henoxy)] benzoate, nethanol (25 nL) and sodi um
hmduhwmdé,5<cacmpro44 (d-pysmest-Bydroxyedtisgpropyphenosmnsrzyljglycine as a
{1 esoﬁdmas urs. The reaction m xture was neutralized
i aqueous hydrochloric acid and extracted with
ethyl acetate (3x 30 nL). The conbi ned organi ¢ phases
were washed w centr and res
1eh Bornauciomte o pg Eharoripfege g5 0o 558 g g 5P of

3meth QNqWSQJléhléro(-éﬁ( g Rl &{o04- ﬁ{) roxy-3- 1sopropylphenoxy)benzoyl]glycme (7
|sopropy - 4- met hoxyphenoxy) benzoi ¢ acid obtained as a

\mgt Eopsiod]) id. dnqmorpm)eth@q,@m@)mmc Basresulfadicastion srixee was

0.6 h
n‘?ﬂf f %émbﬁglgarak%e g rqt6}1 an e{clj'l Péaf;:t:?r cﬂgnc(h%(g) Qy W watd): Pk organic
3sotydk GBS Rnfdvéd (vith@bhgeiaiohahd ﬂf@rrémyihmﬁ-remdue was acidified by

Emt hox oegeagoxmenz%lpcfﬁa% Qy%&;ﬁﬁcé{%es ryllﬂ%qv)er é(?ﬁibum sulfate,
ch}l'cgrg%()mihé I'MIQI?OI( 4 5ilitA-SPE d618mh @88 E, 3L, Ekadidhk Blution:

stirred for 48 hours at roomterrperature
pchloetbroimethanod/agdtictagidefran IW&SM ®P) gavedin (414_%) igf N-[3,5-

e E A 38y ot SomPREofel S SRy Tehn € ms sy

dpi/eghwas washed with water (4x 15 nl), the organl C
phase concentrated and the residue purified on colum
(silica gel, n-heptane/ethyl acetate, gradient

eb%rhﬁg 6f NQWSQ@mQQrJ Q- (T Fudrdl4-hJdtbSy- 88368 rop9 I pBndx8 hefdoyl]

met hyl -
dgbzh]_e_@ﬂ (3 chI oro 5-i sopropyl - 4- met hoxy-

ﬁgo ﬁxysfoﬁl nzo}lxa'}gth?' %Cé Hn,li%jlo;od%-(gcpfrag%pglgi-yggh%&.&/&%noxy)] benzoate

t enpersM h‘fnﬁ)l) i@ b2nzeht | (R0@I)S Bitrid 4odd(2007 ml, 65%) was added drop wise.
net hyl - N-[ 3, 5-di chl or 0- 4- ( 3- chl or o- 5- |so§zf; J%al_d'_

V@gmp@miwmyrm@oél} afg9am jemperature ction was monitored

by TLC (65:35 n-heptane/ethyl acetate) and the mixture was quenched with saturated

aqueous solution of sodium hydrogencarbonate. The resulting organic and aqueous
phases were separated and the aqueous phase was extracted with ethyl acetate. The
combined organic phase was washed with water, brine, and the organic phase was dried

over magnesium sulfate, and concentrated. The crude product was crystallize from
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5 met hoxyphenoxy) benzoyl] glycine (90 ng) and
di chl oronet hane (10 nlL). The reaction m xture was

wa@riosoed3at roomtenperature for 24 hours, pouPEHEP2ID3/007333

20

25

30

in water and extracted wth ethyl acetate (3x 30 nL).

The conbi ned organi ¢ phases were washed with water (4x

20 nmL), concentrated and the resulting residue

purified on colum (silica ge

C 1 pet b i y DL Setll -

5@%&{1 ggg#%g@ ggﬁﬁg{gfsg ﬁltefhgl[?‘grdgc}ﬁ&oal 3-8 Propyl HLRctHaNR3

4ni(r8pleinbry)bbenzhstdr oxy- 5- i sopr opyl phenoxy) benzoyl ]

glycine. LCGMs (ES+ 1): mz 434. Exanple 5 N[3 5

Dcchloro 4 (3

Ecga Er@)ﬂ{le Nigyﬁr&wn&thys[em - &1l biobve (Roisypropylzokthogy-$ aiithephenoxy))
a th

[ Bengodie £3008720) 21 pmol)gp grghydeafyrasdy Pmbk. dighing by rosids kgt 1M

b@/ﬁ?&ﬂ%@ 7§lfe%1xgt§e %@Bﬁfeﬁto'v@trhlglﬁ%t fobm t'em@eljﬁaurc( 240 réﬁgtlon mixture

copper cyanid . mmol ) and DWW

( wadjcidifisd Weththediropldoucz@@l floN) miﬁhe wqqeeus aenﬁtoagamqrglaswmrated
erat ur ar k t

o) FEGEP i Bias< SRl o BOEA e ot R R S as

ewhdhag et W‘ﬁtér’fhnetdhydi o®s @tagh&iund befade gaindoacepirase. Tiescrude

dried over saodium sul fate an centr
r ROHHG VaRRETTHER 97 FUemp Eﬁ‘l&élgﬁﬁ-ﬁh E%Pﬁl@@caa acid 98:2: 0.3) to

9 1@%4?%]‘5% ggé‘%)' dth3: 5 H‘lc@lgroh@@ QBEIIOEHEW }neﬁl%%' @Irﬁtr(gﬁlféﬁ'&x%/) Benzoic

give 6

[3;@ di chl or o- 4- (3

cyano- 5-i sopropyl - 4- met hoxyphenoxy)] benzoate. (b)

Boron tribromde (1 N in dichloronethane, 0.93nL) was

adi)l Jlydie Reth9l dster Gdrohlomdt(DFEmg, 2.08 mmol) and trlethylamme (317 mg,

i v i s St 7 A GG oy
( széﬁenbx@t] beﬁz%fé acff (4€8mgAhoimolH> Epan @@glgh@bsﬁmm HOBt

enperaturé, the reactionh m xture was ed by ice
vxé?t2@mga2 O@Gracdblmtfﬁé/ djmg@mif@rmagndw@ﬁtmhoaéfher @ﬁw@dmwre was

::s:/t?r ( or i Our % roB ! acéé?% Sslpoql?%dqwt 'lneéj{n%eﬂéyo?;hg&rﬁkh%ﬁ& acid (1

ace

ONgaMnt.) fah(&&etev\@i) rdL), ad extcted Odihuwthys atetas. ahardllected organic
filtrated throug pad of silica. The result

y BIBATISHI Y AR VB AR LhE QBT Rkes eorl%%trﬁ}?J 8t residue was
( i £ onColifnATERch (gelEPq:rleptﬁl?@etHQ acEtatkSgalBh el Rdd fInl\D8:2 to

di mret hyl formamde (1 nL). The reaction m xture was
s60:AP)ed giver380angi{ 780 eef rathyl A, Sdiottnee-4t(Grisoprogybf-enethoxy-3-

af 8 mmol ) and triethylam ne (38L,
@%pﬂ*%%yﬁéﬁgﬂggg H& After 16 hours at room

tenperature the reaction m xture was poured out in

-40 WD, 2004/ 0074 07333 er (5 nL)

aff) Bt of meth i&ﬁ @Eﬁam %&grsaa@ﬁxh‘f B’\éﬂ‘é’f‘é 3-

aAPMERKPLENRSH gRe (380 mg, 0.81 mmol) and PtO, (40 mg) in ethyl acetate (10
mL) was stirred at room temperature under hydrogen (atmospheric pressure) for 24h. Pt

catalyst was removed by filtration through celite and the filtrate was concentrated, which

was purified on column (silica gel, n-heptane/ethyl acetate, gradient elution from 98:2 to
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extracted wth ethyl acetate (2x 10 nL) and the

coll ected organi c phases was dried over sodium
waiotaer3and concentrated. The resi due was purPET/8P20031007333

colum (MPLC, silica gel, gradient elution:

n- hept ane/ et hyl acetate from9:1 to 7:3). This gave 15

nmg (42 9@ of nethyI-N-[3,5-dichloro-4-(

3- cyano- 4- hydr oxy- 5-i sopropyl phenoxy) benzoyl ] gl yci ne

5 ?63)4&) é%glgérf‘%in%rﬁ 91’/3)%‘ Hﬁ: g\(—B)S @l@ﬁl@ﬂ) A3 -Bar droprbpN-4-

ded to a solution of
nﬁéthgﬂyphbdoayﬁemwﬂlg@mm (
3- cyano- 4- hydr oxy- 5-i sopropyl phenoxy) benzoyl ] gl yci ne
(7 ng, 16nmol) in dichloronethane (0.5nm) at -78C. The
r@pAlsbiufien bedtbdoafuniekbili®@ob@ate $5 g, 10r4d chnadl) m@imhloromethane

(el be e o e Uheeali g Suenchee B Lss,
10 eﬁ{% ﬁ%é%g?%z%ﬁf%l&aﬂgg?gﬂgx? ?Zﬂg?iébg WiRSdaded. Thé teastidtymixture

or | by et hyl
amtfanber sDrryd aig) W tor usdaxcul@mmtma@p avas resestyee pﬁttoﬂmlrreaﬁn and o-

cati o ,
SO NPT
‘:jﬂpzmd]th@s&vénowgﬁre%&e(ﬁﬁh@ aviele Jeartjor{ hdbddre ofas NufiBedorReolumn
| C or o- 4-

siigaael. ahﬁe;a?eésswlwtgtsp%ra‘aﬁnt “Brion §iy) Peh LS Qg &1v5eOme

L - ropydBmethoxyphenoxy)benzoyl
s GRS BRI figflétrg R ATRLSiSpropyiimethoxyphenoxy benzoy

dMyﬁnésopropylphenoxy)benzoylI glycine (E6) 25 (a) To

a solution of nethyl

[ 3, 5-dichl oro-4-(3-isopropyl -4-met hoxyphenoxy) ]

b@m@@heﬁﬂlﬁ&d@ dgnetﬁylzhumml(z 0infL)bes zeddeel af PAHn teh)p,erature to a stirred

nitric acid ded drop wi se.

oA Reihst-B Ui PIoBIor Ak Toro- - ROBiOPY G REARORyphefoxy)benzoy]
20 ! glﬁpi ?(Hf‘n gto M E1§ &% diBMoMARHIRE (§ ALE Ahe P¥actibCmiabieIas

hyl acetate) and the m xture was quenched
thtrtedsa&tqmte&@eraaq@émgé hewisypduess ot iyt and extracted with ethyl

3%‘;%Eﬁ(ﬁfg§gl§ %é\ﬁ?geé orgamc fah%s%% wartet\ﬂaghgd' ng’?ﬁ]tvg{teia an(%ﬂ{fgt%‘ and the

ar a ueous phase
exkilaat adidok plivifeddon cohamit @iRLC, AEE- C(s;cmttbmlauie/@r(@%fonmc acid in

e sl 3R 55 s PS4
g T e bl
gi ve 1. 8q, (809@ of
SIS S B8 i1 S0RLRBI G A :
nﬁkhwlbau5w¢QWhheKE;ﬂ-(5 |sopropyl 4- met hoxy- 3- ni troph
GQQ)XX suspension of benzyltrimethylamonium tribromide (2.2 g, 5.63 mmol) and CaCOs

30 (0.28 g, 2.82 mmol) was stirred for 2 hr at 20°C in a 1:1 MeOH/CHCl, solution (10 mL)

containing 3,5-dichloro-2-methyl-4-(4-hydroxy-3-isopropylphenoxy)-benzoic acid (1.0 g,

2.82 mmol). Once HPLC analysis indicated that conversion to the desired

monobrominated phenol was optimal, the reaction was quenched by addition of 15 mL of
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benzoate (500ng, 1.21nmol) in tetrahydrofuran (10nl),
[ithium hydroxide (5nm, 1M 10 was added. The m xture

woRe4807486 ed over night at room tenperature. Th€T/EP2003/007333

10

20

25

30

reaction m xture was acidified with hydrochloric acid

(1 N) and the aqueous and organi c phase separat ed.

The aqueous phase extracted with ethyl acetate. The

combi ned organi c phase was washed with water and

qN 1381 OX&dr J%M%Y Hdop nfcasgﬁ/eﬁ‘t@ AnG@GENINT a4iftla roldt® evaporator,
product was pur on colum (silica gel

am ajuefsrsoipeesibames txtveted dwige wWithdROAR: Adtesyirying thecqynkiaed

3E1 g% lz&qrsﬁv&‘r lE(Ig(Sg)4 tg% arltgpyelre Qlltered[ %récg(r to emrﬂvtalr %f pt ee I%%Cg&/ under
REBAM . CThea@blting @pidGh ¥fedrperifieitioy by g&id&mt Hydorofbinarredese phase

262 2.08 1) dt t hyl
e BT R
% LR QL R0? E?drbf}pﬁr%bﬂpy?)h%xp%ﬁz&c acd® (400 mg)DCI

rop noxy)] benzoic acid (418 1. 04mol ) ),
(401ng 2. 08mmmol ), HCBt (320rng 2.08 nmmol) in

i met hyl f t -
L BP0 Ty o 4
C’r&%irdx@ Silsﬁbrbbjdbﬁer@&yjbyﬁizroﬁi}hidXBﬂﬁ: meag 0.86 frimolNin MIGOR(PO mL) for 5
and wat er

'th“ Hepn éterflél ab?% Qrf%n ?}hg@gét e?‘Pf Y “Wﬁé %%‘ngﬁa@\ﬁ"{ was

éqge Wt?er?&ﬂ@\ml 6f B @éleerﬁ ARG RhéEudkPshdadigholulfien bEte ektdue in
purifired on colum (silica gel, n-heptane/ethyl

a@@m the FyDadilayer web weshed 2k motin I ten with gona pyorite dgjiggover

ﬁ“l\élt%ﬁgg %ﬁ v% g{hgﬁ’ lg}lges Xle dl3g% of crudz meth 13, 5yd1§hloro -2-

Ninkth rphﬁﬁﬂiﬁ’}t))-mpd@)(jf B-lgipycﬁpyl}ﬂlcn((xy)behzmate(aw lErowh solid which was
methI-N-[ di chl oro-4- (5-isopropyl - 4- met hoxy-3-nitr

on@@fﬁ‘r?éﬁkbrx%doenzoyl] gl ycine (380 ng, 0.81 mmol) and
Pt02 (40 ng) in ethyl acetate (10 nlL) was stirred at
room tenperature under hydrogen atnnﬁfherlc gmgssure)

f @) Aikred B’aspemrad)f)wwdmd apleydeans &K B4 {473t g2 Zrmmol) and
t hr@&%&w&? elbt 2%32%%161@ £d w@ggglggﬁ] § ﬂt?g()ntammg methyl

ns3 Baimsfzemww zaxcabm 4-@yadxpﬁtlso@m;iylmancﬁxyahnna&t@(%ﬁ) mg,
éé éﬁéﬁcégggs/ Ogsggc? 9v1tﬁ%lfgrp anl%lp%z ?osaddmon o(% P%?c?ppb%lz%lggmg,
n@bﬂ}qm&i[ﬁfté‘ rgﬂ&hhgfo? 34, (tﬁe RAL YA Ws| c@@l@ﬂ Qidked4rith EtOAc, and

enoxy) benzoyl ] glycine. (e) A sol uti on of
nfitterod o”ﬁlna,mwnﬁeet reafainieg aftes renaval ghe volatilay wanehromeafographed on

hl h
n’%‘f ﬁaﬁ)erl N TO%“%QI% el%? gﬁf%glt%?f%%e%- E_ell-p%&hg%%e_e Ztlteldol25 mg of

-am no-

MReheKY,pliedhboty 2 -methz o4 3-mgthy G#-hedlok B Agoprop yidrenoky) banasate as
added. The reaction m xture
an orange foam.

(d) A solution of methyl 3,5-dichloro-2-methyl-4-(3-methyl-4-hydroxy-5-

isopropylphenoxy)benzoate (125 mg, 0.33 mmol) and LiOH H,O (68 mg, 1.63 mmol) in
a 5:1 THE/H,0 (6 mL) was stirred overnight at 20°C under N,. The solution was
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was further stirred at O C for 1 h. D chloronethane
was renoved fromnitrogen and o- xylene (1QO1) was

w@omemos0 t he reacti on m xture. The reacti on nPEE/EPZH03/007333
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was refluxed for | h and the solvent was renoved. The
crude reaction mxture was purified on colum (silica
gel, n-heptane/ethyl acetate, gradient elution from
98:2 to 60:40) to give 50ng 15 (26% of

E@ﬁ@a{tlcaté\& \lilfeieﬁvéiu@lhlaaa acidified td pHN avi 116 Bi6H Gy Fesulting tanowlid
enoxy) benzoyl ] yci ne. g) Bor on tr| fllr%ulqu de

masrmlteyted éawf'flqraj@n( vzas@emth\hg and aa4irige 19 Y¥ig 4'mgof 3,5-
¢ eg'ﬁ)er 3t {t@yltﬂg %IH) ﬁ?drz)gﬁblﬁdp%b enoxy)benzoic acid.

| uor o-5-i sopropyl - 4- net ho
xyphenoxy)benzoyl] 20 glycine (50 ng, 0.1 I mmol) and

dichloro r t V& .m i
@i Freg i abarEnpr a LI E SRR L 0 methyi-4
'h9dx\é/§§ %éls ﬁmieh@%bleaﬁzmtabldet hiying, R etnatod). undieeN; was added
I hed Organic ases mater
@memuyam& G A el RO (BEGiechied BURIF sty plveinae
1138410 00B%h b (Af&ﬁstdrm for 21
ronnlo Hﬂﬁ %A%utwgﬁ%lﬁé E%N?S(/Ogg to 60/ 40)mt 0 give BT

9
ﬂi@ a( ﬂﬁ’C%letedtlohl-oE Sasing ibemdoiy aj‘Jdﬁ].bX BCMHS analysis prompted addition of 8

f o t%glh %?glg%%/ Eydé{icjl?(?rﬁc%xa}/ld HP%{L??)(fy %bﬁ NERYkdctigh Yiab Reminated 3
Ehr Q‘a&eh b? Hﬂut?onr’(ﬁitm bl Aof (13F Hszdmb@& 8L 0§ blp@o pyfler Sxtrasting/the

S g B EEA e rerhe R e T TR 25 vt H0

2Bneontrati@Ryiswaed ) 63vag of crud
dﬁ?(e twe)frﬁp% o@%%%ve@@gé% 1 R‘xe&ti/ tCl:HZ)él:I 2 sol ut ?gncm )

(glfz)cmﬂn)lde edithavasichgpmatographed on silica gel; 1:4 EtOAc/hexane eluted 96 mg

RS En g AT ggloro YL ey EAUBRYSD TN
| 1B6lir6 31 SEnb b berzoVly@y@haaad obdifesotigsi r ed

nmonobr'om nat ed phenol was optimal, the reaction was
quenched by addition of 15 nL of -43 WO 2004/007430

A EBRA0RY P&Z&gl Y (35 EHEEb 2 AEhGEA{ R ARG -4 By d foRg-5-

anlc SO vent nder vacuumusing a rota

emémomaplmnpxy)hmzam@mlsats (Apead) Brmmab aésih(g'étlé?@ (149m”tf=’e 1.09
wi th Et n e
Sk AT, AR R P Sy i
Oivasi ch)%cg{t@f&@ dﬁﬁ&ﬁ/fac%mﬁmdlgﬁldlﬁ%tor s U vatmh][igﬂ HEk iAdtee extracting the
after uritication radl e tion from,a reve
pam@@usp@aa@wt AR S SO TA P B 6 MESR
TE@hc)ér\ ?%/ %de%’ Q‘ rﬁé‘ b%r‘ﬁd@g@@inamlde Wthh was purified by reverse phase
ono- 4- hydr oxy-5-i sopro enoxy) benzai c
aﬂ1rdmét4:@ﬁphg§€18(cb)unhﬂ:l Grpdisnielstionitsish %CEHHQQJ gq)ptgmmg 0.1% TFA
lutlEI:Ej I7 rx]n gocf>f d%élredq\l ‘i?g QA c%loroEgmm@l-lfl-d-%e@\gfpﬁr?wéroxy 5-

isopropylphenoxy)benzoyl)glycinic acid.

Example 8: N-[3.5-Dibromo-2-methyl-4-(3-methyl-4-hydroxy-5-

isopropylphenoxy)benzoyllglycine (E8)
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hydr oxy- 5-i sopr opyl phenoxy) benzoic acid (375 ng, O.86
mol) in MeOH (20 nL) for 5 mn. Upon stirring at 20C

wo e0048@7480, HPLC anal ysi s reveal ed esterifi cat PONEP®S3/007333

15

20

25

30

15 conplete. After renoval of the solvent under vacuum
and dissolution of the residue in EtOAc, the Et OAc

| ayer was washed 2x with H2O then with brine prior to
dryi ng over NgSCﬂ Renoval of the volatiles yielded

%%H{E% gﬁ (g%% téﬂ%bce%u@ s‘%ﬂzﬁ‘r't@ £Hat described for Example E7.

4-'hydr oxy- 5-i sopr opyl phenoxy) benzoat
e as a brown SO|Id which was not further purified. 20
_h3ffaydrsous K3PO4
acid (133 ny,
Zs&gome}lOXWb@lmel&@butl on (5 mL) cont ai ni ng

thy
wl%ﬁt’ irRSeRAreAR A Proseduee imifrdo shan dereriRsd for Fampls Kr
phenoxy)benzoate (263 ng, 0.59 mmol) was flushed with

Ar for 15 min prior to addition of Pd(dppf) %wg

nigangfic 00: LlNrf&dkmlbrmn@-Ar(Sﬁ@fggﬁaMW Rhgpoxy)phenyl-
rﬁﬁﬁiLgﬁ_E@§%§°°|ed diluted with Et OAc, and

f ne resi due remining after renoval of the
ved)atTol gssohamncbf anehylff, dtbecnon-(3sidprapal- gemethoxyphenoxy)phenyl]

MR A BTN R heq]_ég(]Iéﬁqu)re? ik 3id 0.81 mL, 65%) was added

3d:% qhigdh |T‘HE ngt'upé%vﬁé’ further stirred for 1 hour at room temperature. The reaction
F yl - 4- hydr oxy- 5-i sopropyl phenoxy) benzoat e as
awas)nmng:grefl denTL8o6p dy mhmqg{qt@% ag¢tatghapd the reaction mlxture was

?g‘g g%eglhl enox%qﬁlé%ogls E&F@M%d%nh%%%%ﬂ c%rbonate The resulting

Ha/@ai6 &nﬂgtquehuﬁ f;bhm Iweré mepagatest: and'I'ﬂHF/aﬁQ@ué @haﬁg) waeagxtracted with

stirred over ht a 0C und The, s

"t /B seba BP0 8 3 sbS ol Rl ipe. and the
uH%@ﬁlC%ﬁé&%@&%@@\&e@'rﬁdgﬂ%lﬁrﬂ spithtd, aMdtdontdttad. The crude product
resulting tan solid was collected by filtration

warshedysiltized Hromamsthanel & igsg 14 gi E1930n ok mghyf3.Bdibromo-4-(5-
di chl | 4= (3= 5- | ph
R e L A S G B P
nL) of crude 3, 5- dichloro 2- et hyl - 4- ( 3- nethyl 4- 10
d h d
g SRB B R TERERD oy Sl i) e 1.

0543 1 5ol wis ko VB lrnaha&l 59 HDPdnd sod@ i Bildralipies (12858g, 10.6
hydrochlorlde 2 mmol ) and Et3N (0,13 ni

7 , 0.
0 e hyyad e)dded\f]iﬂv@rreagtlplp PR e WS hoated at reflux for 48 hours. The reaction
monitored by TLC (65:35 n-heptane: EtOAc) and when complete, diluted with ethyl

acetate and washed with water and brine. The organic layer was dried over MgSO, and
concentrated. The residue was purified on column (silica gel, n-heptane/ EtOAc 1:1) to
yield methyl[3,5-dibromo-4-(3-amino-5-isopropyl-4-methoxyphenoxy)phenyl] acetate
(457 mg, 44%).
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hr at 20C, detection of starting benzoic acid by LCVS
anal ysis pronpted addition of 8 ng of nethyl

w@bkopgioomse hydrochl oride and 13 ni of Et3N. ThBCT/EP2003/007333
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reaction was termnated 3 15 hr later by dilution with
3 nm of INHA and 25 nL of H20. After extracting the
aqueous phase 3x with EtQAc, the conbi ned Et OAc | ayers
were washed 2x with H2O and Ix with brine prior to

gg)y% leuﬂ?@ bf nl m%lurﬂ:@é?&ﬁﬂwo%ﬂaf%mm glgde@3 hbBolth @thloromethane
rude g

was chromat ogr aphed on silica
qed mL) whs Eb@d:ldﬁa?@nrei rebthIéESQB)rﬁlgO- -2 8PP eeP PRt methoxy-

.pglérﬁwb&' %e b(e YA o 03?45 %nggi g)ég gélaJE% grhg )e%%cgiog 3111xture was

(sﬂ)reef\aﬁ@|°@tfoDBn@ﬁoﬁEthloromethane was removed by flushing of nitrogen gas

b D K
ﬁgjorlré (3:HRQ thé 8rABic phaddSonBei@atediif vacu. Thd Hﬂd‘d@ﬁw{sﬁmrlﬁed on

was stirred overnight at 20C under N2,
ol wibni (J;ﬂll@SgeWaehmgfm@é@ﬁwi a@%e,@@@pnt\pag@grﬁ%QS 2 to 60:40) to give |

R e L

VieBylfindetdle.over MSO4.  Concentration yielded 92 ng of
crude glyci nam de which was purified by reverse phase
chr omat ography (C 18 colum). G adient elution with

ngo o abfn Hé@hyﬁB% -Jibrbi-4-63- ﬂﬁ&d 57130;lf6pﬂf4 ﬂaﬁbiﬁiﬂenoxy)
oro 2-met'hyl - 4- (3-net hy %prox -

| ;ﬂ‘&pyld) py&tgh é}.’ﬂﬁxly)gb@ﬁ% gqulblwt@qrmyérq@ra@ (3 M’t@ugm hydrox1de (30

Di b
8 g 5T LY DA s e
200480 4B Gy GEhIcR2 @ﬂ&/( DBF A8 theanE&calﬂ'[ahde ofgBnicphase separated. The

g@glggt:s:gl@?g e%(pr chﬂurew gétlltgr eo cct)mh ne %rsg%chﬁ\ase was washed

Swith %&é}?’ briéd H@Jrhﬂign@s - s‘ﬂﬁﬁt@)ﬂnd%hwﬁ&@%& i®vacuo. The residue was
i sopropyl phenoxy) benzoyl I gl yci ne (E9) Exaggl e E9

1S
prepfEden dojunen (stlse gl cklor) mm/@ptm@olfaﬁ%ttc a5t 2:0 S0 tq give 210 mg

E@% E%E %br()gqo-éﬁ%ﬁgér 5180 > lgg{shl' F%’S hen g?{)é\ﬁg};(l%etlﬁ acid.

nvI acetyll valine (ElO) (a) To a sol ut | on of met hyl
2,08t S LR ORI O PSR 3 g
aF.BQ hifloB Iwitladd€2% M@greadddfdure of 3,5-dibrom0 4-(3-fluoro-5-isopropyl-4-
methoxyphenoxy)phenylacetic acid (210 mg, 0.44 mmol)), EDCI (169 mg, 0.88 mmol),
HOBt (135 mg, 0.88 mmol) in N,N-dimethylformamide (25 mL). The reaction mixture
was stirred for 24 hours at room temperature, poured out in a mixture of hydrochloric
acid (1 N, 5 mL) and water (30 mL), and extracted with ethyl acetate. The collected
organic phases were dried, the organic phase concentrated and the residue purified on
column (silica gel, n-heptane/ethyl acetate, gradient elution from 98:2 to 60:40) to give
224 mg (86 %) of L-methyl-N-[3,5-dibromo-4-(3-fluoro-5-isopropyl-4-methoxy-
phenoxy)phenylacetyl] valinate.
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15 drop-w se. The m xture was further stirred for 1
hour at room tenperature. The reaction was nonitored

wbhRooFloar465: 35 n- hept ane/ et hyl acetate) and t hBCT/EP2003/007333

reaction mxture was quenched with a saturated
aqueous sol ution of sodi um hydrogen carbonate. The
resulting organic and aqueous phases were separated
and the aqueous phase was extracted with ethyl
acetate. The combined organic phase was washed with
water, brine, and the 20 organi c phase was dried over

r(ﬁg?tm*sn uifluotiteé @t@th}’éﬁdﬁ%ﬂ&mﬂ seeadded propm [HBPHAYER O stirred
tal l .

ﬁgﬁ]ﬁl;‘tl[yg é C]'If %1?&1%&%@(55%5{6@{058# gat ﬂfx&lz\@els&%rgyp)q 4- &lgt%e@(y Bflenoxy)

|;ﬂ1é@ﬁ§&f§0}(yélme@yh]mgC@B&‘hmnl)( in) dlchloromethane (25 mL) The reaction

Met hyl [ 3,5-di b 4- th
n‘@l%yglr% E’V@ﬁﬂ"}éda%gg‘g? éer%}ieralture ogX L% ur, %H‘?DI)%& ?n & 1Ie¥ QIPJ]gxtracted
ﬁg%gﬁ&e{a% qhb %Bﬂbm@@@rgﬁmc pHasksSodt waslieddrits wlafer St@®ncentrated

mol ) was added. The reacti F
wag theeeseltingresidat pusifiedpn a@ump (pilica gehechies %(‘P%e‘hano /acetic acid

d, by JEL G ( Ny e L an@-MhRe-4-hydroxy-5-
ggﬂ%l@tg ute ﬁé{ﬁé%tﬁg &igggéggégﬁﬁgomagke mntﬁl 4
V&@é;ﬁbpﬁplfénbxy)pl&.nyrﬁbc&y@ngml c layer was dried over
MySO4 and concentrated. The residue was purified on
colum (silica gel, n-heptane/ EtOAc 1:1) to 30 yield
nﬂamydle i B.N-3.9- Dﬂﬁ’&ﬁoQ (63X hloro-4-hydroxy-5-isopropylphenoxy)phenyl-
no b |soprop [ - 4- met hoxyphenoxy) phenyl j acetate

ne WO 2004/ 007430 PCT/ EP2003/ 007333 5

mgg) '@ Sotllr%d s]%grbtl%fu og 3t %?)%R{Mdjﬁn ane[)ﬁ‘%g“ﬁ-m%&%lﬁm&ﬂﬁﬂhenﬂacetw

or onet was cool
teid (@ SaQ,CB 4 mmol) in acetic acid (40 mL) at room temperature was added benzyl-

met hyl [ 3, 5- di br ono- 0:45- i Q

ORGSR DRERYT CHBEIP B IRRs) B oMol e v e was
THE ddSBE bORbuTad Wa8 fild®d. Bhd filira@ wds ddnéentrated pael th@ pfoduct was
D chl or onet hane was renoved by flushléﬁ%of nitrao

gexsractad ledl sthyleasetate; vaphed wids Saigraed N5 GedlafledY éaq)a and dried
g\?err rl\?% r& O Thadhttaid \gﬁ%%a‘l‘ﬁéjre@fdué Sab PririfhQU &PEO]QHE (51llca gel,

fe organi ¢ phase concentrated I n vacuo.
raﬂb@ﬂ&nvoasmw/aéanechcmin% 2:613) o g(vei 02 avg ¢¥l %) of 3,5- dlbromo—4 (3-

hept th t t |
2 g&fgg{r&w -1so§%§y ert%%@&ny $Cetlgaq5| on from98:2 to

nethyl[3 5-di br ono- 4- (3-fl uor o-5-i sopr opyl - 4- met hoxyph

enoxy) - phenyl] acetate. To_a sol ution of
D) i pliedy Blm}{rk@rrmfbyl@sf@shxdr%\gqndg (P Hopeohit mmql}é*nﬁégwmqamme

e@@ﬂ% 3582?&1%15& @%g&&ﬁ% Q%@é%ﬁ%tlﬁ g?% %erhmbm -(3-chloro-4-

I wdrmsmmylpﬁmxymmylmnmo«d (18(}9 mgd. kmmoﬂ)eBDéi\I &41 mg, 3.34

nxlngnol), ?ltOlgt (9{9 rtng,rg)ﬁ{ r%tml’cl)rl)elh N,N-dimethylformamide (100 mL). The reaction
mixture was stirred for 24 hours at room temperature, poured out into a mixture of
hydrochloric acid (1 N, 5 mL) and water (30 mL), and extracted with ethyl acetate. The
collected organic phases were dried, the organic phase concentrated and the residue

purified on column (silica gel, n-heptane/ethyl acetate, gradient elution from 98:2 to
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acidified with hydrochloric acid (1 N) and the aqueous
and organi ¢ phase separated. The aqueous phase

wezimmmead with ethyl acetate. The conbi ned orP@mEPR2003/007333
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phase was washed 20 with water, dried over magnesi um

sul fate and concentrated in vacuo. The residue was

purified on colum (silica gel,

chl or of or nf met hanol / acetic acid 98:2:0.3) to give 210
40&% %/Q/ e 800 m §75 %) of D- methyl-N -[3,5- dlbromo 4 3-chloro-5-isopropyl-4-

ono- 4- | uor o-5-i'sopropyl - oxyphenoxy) p

hnmutydxapmmoxymbﬂd’lac(’«@)] Plbﬁﬂ/}églb’ﬁéatﬁet hyI est er

hydrochl oride (148 ng, 0.88 mmol) and triethyl am ne

(134 ng, 25 1.32 rnnol) was added to a stirred .

LY 616 trdfiuoBide dithdahylroiidle (B) th)Jwama(ﬁieﬂ soppopyinpdature to a stirred

(G
M1;;1( yPEen oxy) pgﬁi%- g-%g%orﬁgrgr(k ch 2 1 tl%&(ﬁ@/l-%metboxgghenoxy)

ﬁiﬁ@h)la&e@lj\lbh&'ylmmahé ggot(mﬁg dE3 (RBolyland dichBoréraaBireas0 mL) The

ture” was Stirred hours at room tenperatur d
peastion nuinturé was stirred arreod ferApRIRIEHIoH A doutgc pRpired oy in 5” ater an

TGP V5 B A p AR FHLY BEARE M B D it vt

tdogcentgadi Carphaslﬁ: cossoking at:sdlueanqtunﬁqi r @8i degumn  (silica gel

%rg%ogrg rgxg%‘o et@aéx? dg C(? })g %éen%g}f g\t %4? /Z’@)orpﬁ -N- P 5-dibromo-

2265 _BModo88hVaroRy-5-isopropylphenoxy) henylacetyl] phenylglycine.
L-ﬁ%thgl %?dl Fo#ﬁ 4- S'F | uor o- 5-1 sopropyl - 4-net h

oXy- phenoxy)phenylacetyl] vallnate 47 WO 2004/ 007430

I AL m@aﬁﬁ1br&n6—f4)(4l36)ﬂmﬁv-t3liiiscfdrbmﬂiSdﬁetﬂi/leriwﬂDhenyl-
sulfide (4.0 nL) was added at roomtenperature to a

sacetitloepling A% on of
. )(({)’%ﬂ){%l i\deﬁyr e 40@&04: 133|séﬂraﬁﬁﬂfeﬁokﬁsmn@)g)ébetﬁe (@l)lg 4.4

Xy) eny val 1 ne
i mdi)c BhOl, (e agenal), tntx)tyl antige (er’]cmLoh% mmql);mé tqﬂagne (15
stirred at roon1te er, g&e for. 24 qpurs $ouQ tr
| 'ﬁLM@rm‘é‘ﬁ@l i3 feagiiqnaviel s it 20 migiss FUERR A0 ‘T‘HB"'” ure,

ﬂﬁtﬁd g@é‘m S6PHIFLHMIB Veas\Wagduad th refctioRs6lution. The reaction
concentrat and The resulting residue purified on

cahlwas seslied lamhthgeetrnpemzhumnmr@ﬂsed ioet0nYB ot fiea@Bthpurs gHiriag, the
98: 2. 0. to

LreRFt[(@ VsaSZﬂuBIi] \\Cveth 1%¢ \g?t oe},ngi aﬁdﬁﬁeéirwuh h)girochlorlc acid (1 N).
i QQMCQBIY Wﬂ%ﬂ%ﬁad@cﬁ@ Rydskia € twth brivial dryigg oldr Nex&@phrel chicentration

N-[ 3
5gametswmdmpreguc&hﬂmre&qu%wrp&we%OIil sJpms sy lisom gradieyt Gwdon: -
np{%ptz%n%%ﬂ{y:f%éetzﬂg R0 9h ¥Fa: Mo (g'i'::Jel 1.08e851 99 R nitktyl[3SNibromo-4-(3-
3fobmgli-Bhedroxy-5(iserremprhepydyiphenel] heetatphenoxy) phenyl acet
ic acid (1.5 g, 3.4 mol) in acetic acid (40 nlL) at
roomtenperature was added benzyl -
(b) Triethylsilane was added to a mixture of methyl[3,5-dibromo-4-(3-formyl-4-hydroxy-

5-isopropylphenoxy)phenyl] acetate (243 mg, 0.5 mmol) and trifluoroacetic acid (10 mL)
at room temperature. After 12 hours stirring, the reaction mixture was concentrated via

co-evaporated with toluene. The residue was purified on column (silica, gradient elution:
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trimet hyl ammoni um tetrachl oroi odate (1.42 g, 3.4
mmol ). The reaction m xture was 20 stirred for one

whoasr/oems was filtered. The filtrate was concePET/EPEA3/007333
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and the product was extracted with ethyl acetate,
washed with saturated NaHCO3 (aq), NaCl (aq), and
dried over MySO4 and concentrated in vacuo. The

resi due was purified on colum (silica gel,

chl g,gag.f %}m ?&gﬁéﬂ%@aﬁ@w 9. ta%wé 19812 @4%) of Re@iyN 8, 58Mromo-4-

5-di br ono-
c(thqdmx4 any@bropoy-ﬂamtbmlph@wymhm)d}(%ﬂ?ﬁ@mnyI acetic acid.
25 (b) D phenyl gl yci ne nethyl ester hydrochloride (674
ng, 3.34 mol) and triethylam ne (507 ng, 5.02 mmol)

vv@)SAaﬂsiﬁﬁe I)ﬂlm&hﬁl{} B-H&xﬂom-xt(uﬂ@rdm‘xy 3-isopropyl-5-methylphenoxy)-
- di br ono- hl oro

mmnﬂkyceaw gl@ﬁmaﬂg% ﬁ@ﬂ%lmdpwehw hydepxide @0l lgdbinng,

& Bhoutd o a(ufraZer "
lte%imfflﬂa“ :@%LN dsllsr?eﬂ?’ﬂw f or mam de o(nitgo%er sacton

rneam:ure ovas Beutralizediwish opld agucopy b)dirwélrlorzﬁ@CHiof@P%W%% b>f Biaption with

&H %%tgl&?)?og%ﬂf %ﬁi&ﬁlﬁblgéﬁ ng&g d&%llé rv@er@‘gv%%\ed with water (4x25

eﬁﬁL; akd @fevapbiatedtwishl acaeﬂlhﬁil‘eeTheTrhﬁdueC\&dtSl mmlﬁedi oo r:«gjamn (ﬁsﬂlca
phases were drie t he or gani.c cent rat an
Fiiedieaiigine: CHgiordmuBe BPYareU AL LA gapor011 to 98 169 me

) L SE}Jnéth 1pRenbk 11Zcétit acid.
s o A P By SR O, ST R IR L AP G AcE L aci

800 ng (75 % of

[{'dgw Aok gorﬁpdiinb B Q)lmbl%n{o&# Chrh @drexyp3-isppeP§-methylphenoxy)-
henyl gl yci nat e.

ph h t
aaheoﬁlx%enyﬁ o Al e T g b2 mmo,
oSSR RRER i o fhedSlbddiiildc ARULCHARADCD (174 me, 144
omm)emw N-diBthyhdoyantieét (9 r}uLpWesngzirqu Jiori nainetes 80®OMY,

oS A ST B 50, T T G351, 44 o

IO&M ©idth ngl&mh@(@/@tl RiL,ands bl actedlided. tATeell BYiburacet at e.
he conbi ned organi c_phases were washed w th wa
og)nwas added.

cbwomﬁmﬁmédmah@mph@llrfébﬁﬁatﬂuumphwhﬁaéO pérQ-41 B
9§lftgp87§§b|%rggg?tg§h%%t 68% %(r@f?%%ﬁ gfé %V:Hﬁﬁ%d @Q&foh ‘?mﬁﬁl'réjwas diluted

br ono-
1&ith water (10 mL) and hydrochloric acid (10 ml, 1 N), the aqueous layer extracted with

4ﬁé§w%gl or ﬁéOmégg}é%%c%ﬁg% ﬁ%%rg? Fa%gr%)w:)sl?e 1¥h @r%%t(}ib ]mL)
5A@ebaf9mgrc4re£ Kia 3! @il ana@@ﬁ@whu&rtnetmé @iy Pikgated
nyl - acetyll valine (E12)

Merongh[azshert gilise Q%PAUﬁQPI‘IQS) @p é@f@qt%t%r(&b% AR §RspEs/ethyl
nX&elat@%.% 25\% Had- npg @4%‘? ofL- methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-

5-methylphenoxy)phenylacetyl] valinate.

(e) To a stirred solution of compound L-methyl-N-[3,5-dibromo-4-(4-hydroxy-3-
isopropyl-5-methyl-phenoxy)phenylacetyl] valinate (240 mg, 0.42 mmol) and
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20 mol), sSnd4 (251, 0.2 mmol), trioctyl amne (0.77
m., 1.76 mmol) and toluene (15 nL) were mxed in a

WO e@atodmro vi al . After 20 minutes stirring at rPOIVEP2003/007333
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tenperature, parafornmal dehyde (0.264 g, 8.8 mmol) was
added to the reaction solution. The reaction vial was
seal ed and the tenperature increased to 105C. After 20
hours stirring, the reaction was quenched wth

é@%ﬁfra@@n Eﬂvgé ddded 1iidrh hhordkiae (4 ML ENRQiftr 6de Mur stirring

acti wth ethyl acetate mashlne wi th brine
dhe/pi of aetionNwSTsted dO & sbdweroshiona acig 4L N+ Hhe Oé%nbfephase was

prod ug‘ﬁtﬁd -'él;}hﬁ h&; S]Lh%urgm Swa@%& r(fidtﬁfﬁvfm efh9l e{égﬁ e(a?'l'dltl'\é@)mbmed

g A" “I'on: ta e ace are Tromi
4rdanid ;§ha§¢s\wer& dﬂ&QO\(eS ]Na%Omi‘nd nenda;rtlr@t&j Jhd irgsidmwaovasd .pg@ﬂed on

fornyl-4 dr oxy SO he en
SOy (P e TS PP DL D HEHR sty o 1:0:0to
g@tf'@fbi t ﬁelg 'c@n'hﬁt'i@gd‘lh (\13[3r50d16%bh044t ! W?j‘é&gyyﬁ -isopropyl-5-methyl-

i sopr opyl phenoxy) phenyl] acet ate
ardnexvy)henpresidbyaliness povhite solid (0-148, 60 JQEE{CM%ZF%FQ z554.
After 12 hours stirring, the reaction m xture was
concentrated via co-evaporated with toluene. The
r eginthle ] WASNEArSHDibesm@A-(¢-hlydnory-Bdsdrireny|-Senethylphgnoxy)phenyl-

el ution: -49 WD 2Q04/ 007430 PCT/ EP2003/ 007333 5
tate from9:1 to 7:3) to give 197

?ga)(@go%tld?lfof@eﬂ‘—@%k{:% -b4lnbdrer®3 4sopropyl-5- methylphenoxy)phenylacetlc

droxy- 3-isopropyl - 5- net hyl phenoxy) phen
axid ABeng, O anandlwarogylemkaﬁwe[@ 3gl, (9) ZDmmo){) romotri-

pWéFﬂ%]nOBé%SPE‘%/ ar o}éﬁgﬂulo ?3555?{1?1)(4 m([g)[' @;ﬁg& Flhrﬁﬁp)f%droxybenzo-

hy iy Q% hferate 20 m"gi,() 0% nmmm D- jhﬁhnt;@ﬂycawﬂetbﬂastar(lé 1r[g fr0$ mmol)
was stirred for 10 hours, at n1teggerature

r anlcdishderomsihee tlembhwaniier zi?r RNy At YGBW&C‘QB‘H%EFS There after
hy ! @6 la 6rpw§s‘fl'e§i vflt‘ﬂlhger‘%ﬂohé’ a§XEIAIC | NI RndMHeliqu&tub Ydyer was

i
acetate ?éxso nbi ned organic | ayers were
msfaeudd wiithfehigaeferm ((m BiL) rFe)combine @r@wd@yeaft were\ried over

tril Th
EIPDhS by bSP L B RSBk SRk ingpoon:
aﬁé&anfe/femyl 1scRit® b Q0tolN3)yicltial 16 @k @746 ofity mbhy(-MO[3%-dibromo-
34“54 -Hydspuira-isppropyhy dreshyorenpxgphegyiacetyl] phewE N HRSx y ) p
henyl] acetic acid. (d) A mxture of conpound

3, 5-di br onp- 4- (4- hydr oxy- 3-i sopr opyl - 5- net hyl phenoxy) -
pt hyMetbet-HP, 5ad:létqmp 4t4-byqroxy @Opmmbmtbylplwnvw)plw@ylacetyl]

th t
"Bt 3 a5 byt SRt E oo 0.5 oty and the
( Fe@ﬁlhhg §cﬂﬂtﬂomas tleated wiagremis ittdme hiydfexitiert@5myll -1 N) for 1 hour at

formam de (9 was stirre 5 mnytes at m
t EXPPEFRPE ,re-ﬁﬁe FRACHPR WS %lfﬂﬁ?ﬂ? ity betrogtead B9 and the
hbﬁ%ﬁﬁt: %h:(s’é%ts)rer{lg\%g iMBacud. Atk rB3Ble)was extracted with ethyl acetate (3 X5

mL) and the combined organic phases were dried over Na;SO4 before concentration in

vacuo. The residue was purified on column (HPLC, C8, gradient elution: acetonitrile/

water (0.5% formic acid) from 1:4 to 1:0) to give L-N-[3,5-dibromo-4-(4-hydroxy-3-
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and triethylamne (0.401 nL, 12.88 mmol) were added.
After 16 hours bronotripyrrolidi nophosphoni um

wheooafb4er ophosphate (0.2 g, 0.43 mmol) was adeeTEP2003/007333
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After 1.75 hours of stirring at roomtenperature the
obt ai ned reaction m xture was diluted 25 with water

(10 nm.) and hydrochloric acid (10 M, I N), the

aqueous | ayer extracted with ethyl acetate (3 x20ni)

ap s GO ' W Whitddoliag6 041 %
ﬁ%%*&gffﬁggpﬁpﬁgﬁgy%sﬂi ﬁ52§%2§’f ??Egﬁlon and o bt >
danseh¢bESat): oviz 68f crude product was filtrated through

a short silica pad. Purification on a chromatotron
(silica, 4 mm n-heptane/ethyl acetate 6:4) gave 240

Nk abf94: OFN- [3 5 -Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl]-
L- neth - N di br ono- 4- (4- hydr oxy- 3-i sopropyl - 30
%b&&)phenylacetyl] valinate. (e) To a

S 24 AUBEhfluorob 548¢ 12.8 I and
%B“ﬁ gl B (B iy it i 124 mmal) nd coppe

| poyaico plyzs &- 196t mplol)pyes ﬁmyqﬂdeﬁglca@é@ryq:t]lar\t;é{?? ) énct thg gesulting

42 ol 4
semenpt o oonaBl 06 PIFRIGRRS: BRI, metyIGaibrpmerd-
| iyt Bh iy R¥iae3 (19 g8 niHN)l), tAbthglamaree 1 66 url, 91 iSrminok) and
t he pH of reacti on was adjusted to,l MAthgggpﬁﬁﬁhlo%LFAﬁﬁr

adiclhlofomesl)ane tHemb) gamdéie%%@% SYSRENSIQNAVERT
V%Hc%\)ﬁs Jha n%ﬁmsfhg H%k%?boﬁ?%ﬁlg%ﬁlge t‘%'&:hld@tré'b)ého@ﬁ@&é&% &vas washed

ned organic phases were dried over
Na&ﬁ:@gdraadon@mda (ﬂt Nasrelh ph'ﬁktesepsstoaj (I8 Theves peeditd pepgragathe two
col um lge{a ient el U

cRIbTo b rbeine 2n Rt P 4% Pl by ghiom i and the

9&)1]%(:@51 BigahR pha&s veeOcanesntdied in vacuo. The re51due was punﬁed on column
5-di brono- 4- (4- hydr ox

oGy s Sy PRI e g i LS SR/ (07 o give 2.5 8
g&a b %{Jr_m%-e%? %Eﬁi‘%m(’q -4- WOXYPMP%M} ackrafd: [ 3

roxy 3- |sopropyl 5- net hyl phenoxy) phenyl -

MQWqu&%g#gw@ls Sgéger tgg;ll s'tafgr%c(i) clﬂutlon of© me%yl% 5-

%H?’b(é PREHOA G)(F’Bl@dﬂ%ky)?ﬁéi‘ltyl Cacet@t@ (215 (g] 8.8 Mgmol) afifidioktodojmethane
di i sopropyl et hyl am ne .2 mmol ), bronotri-

p¢horroL) dloﬁﬁpﬁhfsf}gmlmm ivie i s Fricdpeasat (opm fggiperature and

0,

. el oo AP HBL L EAE S DSl Eoflg i
sy separidorcind h&mm&@mer(pbam_\)/asvma&td witkdthfybace@€. Filtration
Aot LA A TRCRE Doy BRRE CERr o RRer o g Sjaper acid

t leﬁe Pe%ﬁ@ Was HRYSNed ¥R SnetinbI (@0 hild ani tmorgﬁn tRIbAdOUML Bvasladded
he conbi ned organic |layers were dried over

Ny e gersBom A e 8 Horrs i einga e fiv S agargmpse was
CPelr#or{/%d gnsxliclclug And ﬁl,e?&'m%@twa@ G198 inthloroform. The organic phase was

washed with water and concentrated to give methyl[3,5-dibromo-4-(4-hydroxyphenoxy)-

—
—

:(D

phenyl] acetate as beige solid (1.8 g, 75 %).
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hept ane/ et hyl acetate from4:1 to 7:3) yielded 16 ng
(74% of L-nethyl-N[3,5-dibrono-

W@ 20440bmusly oxy- 3- i sopr opyl - 5- net hyl phenoxy) phengd BER1093/§07333
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phenyl gl yci nate. 25 (b)
L- Met hyl - N-[ 3, 5-di br ono- 4- (4- hydr oxy- 3-i sopr opyl - 5- net
hyl phenoxy) phenyl acetyl] phenyl gl ycinate (15 ng,
0. 025 mmol) mas di ssolved in tetrahydrofuran (0.5 ni)

t he leatadedNotadboRiR @8 methyl[3,5-
atn)td]ﬂ?xar%ehhy 7'6X| %i'ﬂg]f 3@@1‘,&%%%%05) e al%g%ur at room [
tdetsHp eio - W@drdﬁyphﬂ@ay)phmylhmsta@diim gt} SQ\,mnppl) and trifluoroacetic

hydr ochl d the 30
i) To B o e S sl E Lb PTG Rrd e o
qggﬁl%%‘ﬁ?ér%uéSHymﬂ):hl@ﬂg a&H‘?SoﬁlQn@N)%s addEaning theese@ion mixture

Wer e over re concentration .in vacuo.
T stiesd threneheurpud ek irestedoiticelerefprmHbheorgeme Phss s nt

1colﬁgﬁlngra?d %? \?c%cglg Ia¥1cr! 'dfs%{lwd[wgte@&l &(%taise/ o0 BfEaﬁlc"i‘)‘ﬁhsd:)wdcs 'iddhed with

rono- 4- ("4- hydr oxy- 3
I%zlird&@lo?i@@é/dQQM;S@at@(ﬁlf{d&i?menﬂieﬁ@ﬁ&%azs& and concentrated. The

i sopropyl - 5- met hyl pheno phenyl ace h
aresidueynas rurdisd o a(cgrngﬂl MQLQ sq}(:at%ac&%\t(ellé% ﬁ yhe%}a%@/g@%l acetate
Eﬁgﬂﬂ'@toh‘*}) th N’e[y?’el@e‘d%&hﬂDPS itk @no-4-(3-formyl-4-hydroxyphenoxy)-
- di et hyl ﬁy roxyphenoxnyhenylacetylI-
pitenyl] géepase aa whitg yolmy(1 Gmg met hoxyphenyl )
i odoni um tetrafl uoroborate (5. 48 g, 12.8 mml) and
cupper powder (1.25 g, 19.6 nmol) was suspended in
didg i mrxgwgbhampc(uaa ntethyl[Erfedibioeno-& &3+ Farmyg4-hy deopeptenoxy)-
was cooled to

n@fteﬁyl] @getge QQS&W Lé_mwgraar ¢ Hﬂ%ﬁws’uca%:é({ (Jg?g;mggwiﬁtreated with
gtr%nmﬁe ot34 /L Y| BRie) dnd tredtion WixBirdWBY stir@ddor 16 hours at
|1 C

hane (35 nL) was added to the susp enS|on

CmoeT @dlpbytuaft LTrlm‘S mwlﬁlbwps confenifatedzing GOﬁW§at§4 {telpeney

he d
B L
pha:siecaﬁsmam at:@lnnﬁlISIlBLG/yaSlcagma:dmrm eliGparrabeptankietityhacetate from

ph Th
COradis vt b s a) i [ oete BaFate iRy meny
Eﬁ§@§ymﬁ&§ﬂqga§@ntrated in vacuo. The residue was
Ified on'colum (MPLC, silica gel, gradient

eIutlon n- hept ane/ et hyl acetate from1:0 to 4:1) to

g -

HQS% To[lnglog ggbe{héﬁ[g@ dl?&)nhy%j % )Q{/drﬂ)gnoxye)ﬂgl ghelilcixy)phenyl] acetate
aciDahg 0.260mBheSMagthy RActettamia® §7 Trmg] (.5 hvasnadpateldriflooraacetic
stirred solution of r

dPEf b Mk (s ﬁgrtr%waﬂéi?&?g) ghg'ﬁyﬂ]e rectipn pelufion waggiluted with
S 8arfRbrlc AM(SHhEN R BB ARGiting mixture was stirred at room temperature
for 30 minutes before it was extracted with chloroform. The organic phase was
concentrated and diluted with ethyl acetate, and washed with hydrochloric acid (2 x10
mL, 2 N), water (10 mL) and brine (10 mL). The organic layer was dried over Na,SO,,
concentrated and filtrated through a silica pad to give 60 mg (50 %) of methyl[3,5-

dibromo-4-(3-formyl-4-hydroxy-5-methylphenoxy)phenyl] acetate.
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(50 mL) at OC. The reaction m xture was stirred for 20
hours at roomtenperature and 25 subsequently quenched

Wowar/0de0 wat er (50 nmlL). The two | ayers were SPEBEERL068/007333

10

20

25

30

with a phase separator and the remaining water phase
was extracted with ethyl acetate. Filtration through

a silica pad gave the crude

3, 5-di br ono- 4- (4- hydr oxyphenoxy) phenyl aceti ¢ aci d.

The residue was di ssolved in nmethanol (40 nL) and
thionyl chloride (4 nm) was added carefully to_the
(Batd simced Aixtare af rsethnlm,%ddvrrorh@ét(ﬁrfgmastl-‘lrl@ﬁ%rlw,ﬁ-ﬂﬁﬁlyl-
or gani hase V. i : Leue
ARG RUBRD L LRE (ol ol Ay AANBACHI AR (ohEY
washediMet(52 WRDES9 rAndl) @B adtetr Bieadadtion giiere was stirred at room
nethyl[3,5-d|bronn-4-(4¢hydroxypheno§¥g- Rhen%lL
demperpiarefor B hewrs.<he prganig phasg conegniggted anghthgygsidue was co-
2004 1 -dibromo-4-(3,5-dibromo-4-
AQTHARE {Pllelipdo BRESR MO GRS el s dbromo 2 e
tiydeoxg phetiok piphafyl eettatel Ti@ cBude product was used in next step. Lithium

di br onp-4-( 4- r ox nox henyl.. A
GBeo S KD PR PR QLA T Ofiion 3F G ey sBlbroma-4

r @3CdibRIM iKY oRy pHRR0S pHeh #ifl adetdte 46l towatnyiraftra® S CS mL). The
befO(e cooling to roomtenperature. Fydrocgho%ic chd hlori
((SSuhing mivre vEEs SHABLET U RLroPBAEPPRIALES 26 diisd Wi dfochloric
?z%{:'gf gr ztn%rexﬂﬁgteémzﬂﬁ eﬁ"n?ljac%?ﬁer. 2t §Gadic hRaseMRIAPES b8 Na;SO4 and

ani ¢ phase was 10 concentrated in vacuo and
diomsaltraed ik maeibhYhe msidtawes purified ongalimn (5iA£e Chagradient eluent:

washed .wi th chlorig .acid,(2,) rd
oSt e PSR PR B 04 i 9 PRl RS sep
P&ty 4 -d RorRE- 483 Gdibisin ot MRdEoxyhbrdx@) phg dlakiegincig] uent :

n- hept ane/ et hyl acetate from1:0 to 4:1) to give

yielded methyl [3,5 -d ibrono-4-(3

- ch?’ B ,rdsy[b'rbé%rhcyﬂr(o;gyécnlgfmoaxyycg;wpamdx]y)paew1];mee‘c asd 4l dém'gx 037

sol i 15 . 15 A mxture of c oyn .
N ti@p{%mglﬁﬂwﬂ amie433 BEa P&W%MH%FWVB%EPMWW

pﬁ&?ﬁbéro@lﬁo@éﬂt? (2(1%% Ol P, 1R yBBkotriazo teﬁlydrate (7 mg, 0.05

trifluor ticacid (5.5 nLj was treated w
t min@i)n P stich plglyc(r@.n@thytester 1 1@ gnihvdT4 mened) anH elichéaemetbane (0.5

I PRt o SIS B iEeh b b o ey bR n SRR i at 4
t( RbHE0Es, AR dhGioh MiRE RaNEAshed itk RyddMBodc &8 (1I0WPand the

at was filtrated through a pad of silica. _
Preniafriicgaquepusolayer eswraterwitvillaofasm. Taacorgbinesl erganic layers were

st Ry Voo ] PR ek LR Toftmfh (s ehlent
ekl bopkdrh) Do gliven 0 maz (47 04)-dfydmetkyl-1S-[Aptdilyomo-4-(3,5-dimethyl-4-

henox henyl cet . .
phydroxy){a})gnoxya/ph]eny acetyéhtp%enylglycmate .

(h) L-Methyl-N-[3,5-dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl]-

phenylglycinate (10 mg, 0.017mmol) was dissolved in tetrahydrofuran (0.25 mL) and

lithium hydroxide (0.25 mL, 1 N) was added. The reaction mixture was stirred for 1 hour
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25 (e) A solution of
nmet hyl [ 3, 5- di br ono- 4- (4- hydr oxy- 3- net hyl - phenoxy) pheny

wo pocamerdat e (110 rng, 0.26 nmol), PCT/EP2003/007333
hexamnet hyl enetetram ne (77 ng, 0.55 mml) and
trifluoroacetic acid (2.5 rnL) was stirred at 100C
for 20 hours. The reaction solution was diluted with
hydrochloric acid (5 nmL, 2 N) and the resulting

| Xt ur ' t Ll @ddddubs¥Quently until pH

A L EmBRABE bid PR R RENH Rd oo Rauently it
qsgaad . Theabmiwdsnidtire waceitactad adthsthy! aeerase end e epmbined

et hyl acetate, K and h with h ' i .c:

)pig)amcr lﬁErs ?eﬁ)d’rle tV %%2%@4 nﬁ;‘teracgﬁ9%1%%%%19%#8}@?&1%@
YrEARitRe TR EEi RS 1sbht: @Hlopoferm/MathaiM/acetconab 0ak) etimgi(52%) of
fil'trated through a silica gad t.o gige 60 ng ﬁqp Qplof
@Nh[gsl,f[-ggbg,omo-m ,5-dimethyl-4-hydroxyphendxy)phenylacetyliphenylglycine was
di,br. R+ Fen dr oxy- 5- met hyl phenoxy) phenyl ]

B L s Py 7 S o Y2 Erpo0s) 007955 o ()

To a stirred m xture of

TR e R QR (3 ik M e RIS eceptor besa i

tok fdngobpacgidre.oasildoau.5 nl), triethylsilane (62 I,
0.39 mmol) was added. The reaction m xture was stirred
at room tenperature for 20 hours, the organi c phase
concentrated and the residue was co | o evapor at ed
(toluene) to give 60 ng of crude

nmet hyl [ 3, 5- di br ono- 4- (3, 5- di br ono- 4-

hydr oxyphenoxy) phenyl ] acetate The crude product was
used in next step. Lithium hydroxide (1.5 m, 1N) was
added to a stirred solution of crude

nmet hyl [ 3, 5- di br ono- 4-

(3, 5-di brono- 4- hydr oxyphenoxy) phenyl ] acetate and
tetrahydrofuran (1.5 nL). The resulting m xture was
stirred for 2 hours at roomtenperature, acidified
with hydrochloric 15 acid (1 N) and extracted wth
ethyl acetate. The organi c phase was dried over Na2SO4
and concentrated in vacuo. The residue was purified
on colum (HPLC, C8, gradient eluent:
acetonitrile/water (0.5%formc acid) from1l:4 to 1:0)
to give 16 ng (14 % for both steps) of

3, 5-di br onp- 4- (3, 5-di br ono- 4- hydr oxyphenoxy) phenyl acet
ic acid. 20 (g) 3,5-Dibrono-4-(3,5 -d

i br ono- 4- hydr oxyphenoxy) pheny | acetic acid (16 nyg,
0.037 nmmol), diisopropylethyl amne (331, 0.2 mmol),
bronot ri pyrrolidi nophosphoni um hexafl| uor ophosphat e
(21 ng, 0.044 mmol ), 1-hydroxybenzotriazole hydrate (7
nmg, 0.05 mmol), D phenylglycine nethylester (15 ny,
0.074 mmol) and dichloronmethane (0.5 nlL) were m xed
and stirred for 1 hour at roomtenperature, and
thereafter stored at 4C
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25 for 20 hours. The reaction m xture was washed with
hydrochloric acid (1 N) and the remaining aqueous

wo 200e/00R3d r acted with chl orof orm The conbi nedPOr/BP2F007333
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| ayers were concentrated in vacuo and the residue was
purified on a colum (silica, eluent: <chloroform to
give 10 ng (47 9% of
L- nmet hyl - N-[ 3, 5-di br onp- 4- ( 3, 5- di net hyl - 4-
hydr oxyphenoxy) phenyl acet yldipmensg! gl yci nate . 30 (h)
L- Met hyl - N-[ 3, 5-di br onp- 4- (3, 5- di net hyl - 4- hydr oxypheno
xy) phenyl acetyl ] - phenyl gl ycinate (10 ng, 0.017mmol)

s dis [ ran (0.25 nL) and
e h @méﬁ‘%‘?‘g‘%%éﬁe?%eﬁg‘gy%&?&lﬁ N) was added. The
reaction mxture was stirred ng 1 hour -54 WO
2004/ 007430 PCT/ EP2008/ 0073 at roomteRperature

and 1 M hydr%ﬁﬂ or »:ﬁ»ad@e$$sgé§§?uently

until pH reached 1\ Tfe ‘obt\i fed m Xt ute Ma ract ed
with ethyl acetate/and the/ongined o ggﬂ?c7layers
were dried over SO4 ' After Concentration and
purification on preparativel TLC (silica, eluent:

chl or of QTRLELDANGN AcEhtibie 3l fledof vhetln: 5 MU (52%
L-N-[ 3, 5- Di brono- 4- (3, 5-di net hyl - 4- hydr oxyphenoxy) phen

yl acetyl ik phesyd FbyGi gieuprssistiy atyaiogerd haloeryBnd EStal]s alkyl;
m z 560. The conpounds of Exanples 1-6 exhibit binding
affinities to the thyroid receptor beta in the range

of | CoR), igfseldctéd fromiBOgnodp corsitivg g d748 s alkyl, Cato Ce

gener df Cigh G e s £ by QuiRATE iy Ghdony

W
N- C- R1SO:(BRRR25)RY (1Ra) SRR 178R IRgSOR17, 3@pRyp 65 ang; CRy5(ORy6)R 9;
phar magqutis 6 drbyeraskam abhiylsal R ivkdegh; wher ei n:

R; is selected from the group consisting of hydrogen, alkyl, benzyl, aroyl, and

alkanoyl;
R4 is halogen, cyano or alkyl;

Rs and Rg are independently selected from hydrogen, halogen; cyano, Ci.4 alkyl,
Cs to Cg cycloalkyl; where at least one of Rs and Rg is not hydrogen;

R; and Ry are independently selected from hydrogen, halogen, aryl and alkyl, and
R, and R;o may be joined so as to comprise a chain of 2 to 6 methylene groups to

form a ring of 3 to 7-membered in size;

Rs and Ry are each independently selected from the group consisting of hydrogen,
halogen, alkoxy, hydroxy (OH), cyano, and alkyl;

provided that not more than one of Ry, R4, Rg and Ry are hydrogen;
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Rl is selected froma group consisting of hydrogen,
hal ogen, and Cl1 to C6 alkyl; R2 is selected fromthe

w@e@dpoensi sting of hal ogen, ClL to C6 al kyl, ER21I/EP200€5007333
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20

25

30

35

15 al kenyl, C2 to C6 al kynyl, C4 to C7 cycl oal kenyl ,

C3 to C7 cycl oal koxy, S02(NR14R15), N(R16) SO2R 7,

SR17, SOR17, SO02R17, COR16, and CR18(OR16)R19i or R2

is hydrogen when R4 is alkyl and Rl is halogen; R3 is

sel ected fromthe group consisting of hydrogen, alkyl,
benzyl, aroyl, and 20 al kanoyl; R4 is hal ogen, cyano

or al Ry]is hiRfrogend hit6gar & alkyllependent |y sel ected from

hydr ogen, hal ogen; cyano, Cl.4 alkyl, 25 C3 to C6
cycloal kyl; where at |east one of R5 and R6 is not

hydr ogenis hidrogerdorliylar e i ndependent |y sel ected from
hydrogen, hal ogen, aryl and alkyl, and R7 and R10 may

be joined s acid
et hyIRenis C@Q%Bﬁ)aéc et @6’(51;{1?& e@te?ﬂﬂér?ofoﬁh(%plt\&léand pho aphmlc

si ze; oB6st&s tenabfR@Ifanie aelécﬂqtrﬁziﬁ?&?eblé‘ifﬂ’é%’i“wc‘ée ! nedione,
fromt] 0 | BEhoRY1id WL e Pates kiiwag e the art;

al koxy?ﬁﬁlgffqgﬁf/& Hﬁétﬁérccsang; and al kgl provi ded t hat

not nore than one of R2, R4, R8 and RO are hydrogen;

-56 VR 2R Q3dreath BETHER008¢20 138 Bendentiyl seldcted from the group
hydr ogen.. haI e rAhikal dad! ;

10 R dongs B aTHopEn Ak eyelpgliyh i, BEIORGRRACARIT, .
phos phwmr«mrﬂalétyb h@%{ihu E'rﬁlid é{la@ﬁhdbe ipined $¢ af 0 GOWFisgp cliain of 3 to
sul for]r&lé roﬁ;?sttﬁfi'@tﬂ{ Lring¥¥ eRmMeabaed th size;

t hi azo I n one acyl sul f onam de, or other

car boxylic a(:| d surrogates known in the art; R14 and

R15 foR Gﬁiiéhctmd(fmm egm&ap aomsistiag hf thﬂ;n@jbﬂt q:ysploalkyl aryl,

sel ecte isting of hydrogen,

al kyl , he em rglg}é'%%(ﬂ etel% tyga?]ggr yl, arylalkyl and
heteroaryl al kyl, and R14 and R15 nay be joined so as

to conpyl 1§§le%te@ffﬂinﬂa gfoud cbisifting @e4IRyYll eyrdoatitybapg!, haseroaryl,
forma rij ered in size; Rl16 is

sel ect@bﬂlag‘gbﬁqdape&f%ﬂﬁlag%ngl sting of hydrogen, alkyl,
cycl oal kyl, aryl,

R,s and R, for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl and
heteroarylalkyl;

n is an integer of 0, 1 or 2;

X is selected from: -O-, -CH,-, -CF»-, -Se-, -NH-, -S-, -SO-, -SO»- and -CO-;

and pharmaceutically acceptable salts, prodrug forms and stereoisomers thereof.

2. A compound according to claim 1, which has one or more asymmetric centers
and can exist in the form of racemates, single and multiple enantiomers, as

individual diastereomers, with all possible isomers, and mixtures thereof.
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20 heteroaryl, arylalkyl and heteroarylal kyl; RL7 is
sel ected froma group consisting of al kyl, cycl oal kyl,

wa@eopk/ootaed er oaryl , aryl al kyl and het er oar yl al RgI/EP2B3/007333
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R18 and R19 for each occurrence are each independently
sel ected fromthe group consisting of hydrogen,
al kyl, cycl oal kyl, aryl, heteroaryl, arylal kyl and
heteroarylal kyl; n is an integer of 0, 1 or 2; 30 X
is selected from -0-, -CH2-, -CF2-, -Se-, -NH, -S,
-SO, -S2- and -CO; and phar maceutl caIIy accept abl e
sal t SA qmpdnndjadeording tasthin fl@r dsPidsRBIPSURHRS G . 35 2.
A ConRPtérBdD?c%?o% 9L @Gy RS dpy 506y A AT ROy TR Rine
asymmetric centers ar¥ can exist in the form of
racenéE@S single and nmultiple enantioners, as
i ndi vq\d{gaj -Dikihdsrb ar @ Brehs-4-hyidtdxyed- isopopﬁphﬂnexy)bmvlé glycine
gEg_ ures thereof. -57 WD 2004/007430
¥ EP2003/ 007333 5 3. A conpound according to cl :ju ‘n
or N-Eai-Didderpdu@ebrbmpdghydroxy-5- 1sopropylphenoxy)benzoyl glycine
Q‘% , 5-Di chl oro-4- (4- hydroxy 3-isopropyl - 5- net hyl pheno

NF [ Se&z %yi*b %11 Izﬂn Qe33Ch§)‘?E ARy ggvogylpg%l’g%(ggy?zowé glycine

b nzoyl] glycine 10 (E2); |
y) ben}&a %:IB 1(:]nloro44' 32‘%@5?‘%3’650&¥g[ig&&ﬁ@lb%@iﬁ@%zgﬂ?Ef%ine

NEBB, 5- Di chl or 0- 4- ( 3- chl or o- 4- hydr oxy- 5-i sopr opyl pheno
Xy) be'ﬁ-gngD mlM&L@? -4 dedH-hylioxy-S5-isopropylphenoxy)benzoyl] glycine
N-[3 | or o- 4-( 3-cyano- 4- hydr oxy- 5-1 sopr opyl phenox
yJ¥éenzoyl | glycine (E5); N-[3,5-Dichloro-4-(3-flu

or 0- 4- mmso)whlsmpzmmpm(@mwwttydmyﬂ isoppopdphraoxy)benzoyl]
(ES) .

N-[35g ehﬁm)ostth 3-net hyl - 4- oLron/ opr
opy! pﬁehlobg)ﬁ)-@éﬁg@yﬂ]@ uoro 4 ydroxy-5= 1soprop)>fp eno y)phenyla etyl]
valine (E10)

D-N-[3,5-Dibromo-4-(3—chloro-4-hydroxy-5-isopropylphenoxy)phenylacetyl]
phenylglycine (E11)
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenylacetyl]
valine (E12)
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyl-5-methylphenoxy)phenyl-
acetyl]phenylglycine (E13)
L-N-[3,5-Dibromo-4-(3,5-dimethyl-4-hydroxyphenoxy)phenylacetyl]-
phenylglycine (E14)

4. N-[3,5-Dibromo-2-methyl-4-(3-methyl-4-hydroxy-5-isopropylphenoxy)benzoyl]
glycine (ES8).
N-[3,5-Dimethyl-2-methyl-4-(3-methyl-4-hydroxy-5-isopropylphenoxy)benzoyl]
glycine (E9).

5. A compound according to any one of claims 1 to 3 for use in medical therapy.
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20 glycine (E7).
L-N-[ 3, 5- D brono-4-(3-fl uoro-4-hydroxy-5-

w0 s@poapyd phenoxy) phenyl acetyl] valine (El O PCTI/EP2003/007333

10

15

20

25

30

35

D- N-[ 3, 5- Di bronp- 4- (3- chl or o- 4- hydr oxy- 5-i sopr opyl phen
oxy) phenyl acetyl] phenylglycine (EIl) 25

L- N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl - 5- net hyl phen
oxy) phenyl acetyl] valine (E12)

L- N-[ 3, 5- Di br onp- 4- (4- hydr oxy- 3-i sopr opyl - 5- met hyl phen
oxy) phenyl - acetyl ] phenyl gl yci ne (E13)

l6: N- [ 3, fHrabhfreotic dorfiBosiicli aomiphying 4n hifentivr ppleriol y cpmepund

yl acet
N[ 3, g&lﬁ]r%mgpo Bgﬁﬁpﬂfﬂi %‘Fd ﬁ\‘férrﬁﬁﬂﬁcaﬂy effﬁciltavre osg(l)t/ therelog g%%eéher

pyl pH@ﬁtﬁ(WEfé?FﬁBV‘F?’]“Y ageeptavleeayries) |
N-[ 3, 5- Di net hyl - 2- net hyl - 4- ( 3- net hyl - 4- hydr oxy- 5-i sopr

gﬁzlof enox‘%/% %%ﬁ% ng]e %l?arm?f!ex%arl"f lﬁg%%tio#q%onérigmggeﬁm%ing a
medi ¢ abmphmcbqwordmgfis anyOorEOT 41200y 4 503 P ppymesuberty33

S 6. A A BCEL, cal conposition conprising an
effectiv annunt of a conpound according to claiml

to 3 or a pharmaceutically effective salt thereof,
toget tharﬂfé&d&tn@almhﬂlpmiﬁ@mdnqmising aa:ompptua:bilomndmgrtb @ny one of

to 7. lei Flgﬁ(%g §San<§ Q{ 1e£9?l§h %gﬂloﬂglatﬁé@ﬁ&lm: 'a% selected from the group

conpos] d accor di ng
to any:ometnmfof@ﬂ@r n@nmttnés of faraula L, mﬂﬁﬂ%éﬁﬁge&‘é"l pRfI-

acce ptcﬁ@oﬁo{éﬁﬁ hidlts, a§ti obesRY agermc gMﬁth@ pﬁonﬁﬁlﬂ'@ Q@géritd, anti-
ConprISIH a conpound accord

an
R e e
agent spehteataetiad giprosides cholesigrol/imd davering@gerfts, @pp@ﬁe supressants,
conpounds re%]:)rpftl% rﬂ“ulﬂto}s tlﬁ’%lh il RR& h&b@g@ﬁgeﬁts Qm-!umor agents

ost eopor 0si’ s 'a obesity agents, grow
pronoﬁmdgﬂagﬁﬁts ant|- |nflannatory agent s,
anti-anxiety agents, anti-depressants,

a&.t ' hyl‘l%eprhgreng]ascleutlcal composition of claim 8 wherein said additional therapeutic
agent is an antidiabetic agent selected from the group consisting of a biguanide, a
glucosidase inhibitor, a meglitinide, a sulfonylurea, a thiazolidinedione, a PPAR-
alpha agonist, a PPAR-gamma agonist, a PPAR alpha/gamma dual agonist, an
SGLT? inhibitor, a glycogen phosphorylase inhibitor, an aP2 inhibitor, a
glucagon-like peptide-1 (GLP-1), a dipeptidyl peptidase IV inhibitor and insulin.

[0.  The pharmaceutical composition of claim 8 wherein said additional therapeutic
agent is an antidiabetic agent selected from the group consisting of metformin,
glyburide, glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, acarbose,
miglitol, troglitazone, pioglitazone, englitazone, darglitazone, rosiglitazone and

insulin.

11.  The pharmaceutical composition of claim 8 wherein said additional therapeutic
agent is an anti-obesity agent is selected from the group consisting of an aP2
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agents, cardi ac glycosides, cholesterol/lipid | owering
agents, appetite supressants, 20 bone resorption

WO ndvlod1460 s, thyroid mnetics, anabolic agent SPCT/EP2003/007333
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anti-tunor agents and retinoids. 9. The

phar maceuti cal conposition of claim8 wherein said

addi tional therapeutic agent is an antidi abetic agent

sel ected fromthe group consisting of a biguanide, a

25 glucosidase inhibitor, a nmeglitinjde, a. :
sul f orghibiteaa PRARgamsms) anineawish BRBARY g@ﬂ??”éﬁtﬁw%?ta 3 adrenergic
agoni sibenig, PRAKRe GieHibitor fgerutsdin reupRARAR hibiingy ganatinaddalreceptor
agoni st | a gl ycogen phosphoryl ase

ibitar,
|nh|bf?8$°m§”m§%5aPmﬁa %&; a gl ucagon-Iike
peptide-1 (G.P-1), a dipeptidyl peptidase IV inhibitor
all'@d | Agl &ma%@utﬁ:@l coﬂlﬁsnﬂbﬁf)f@ﬁlﬂﬂg Wﬁéﬂenrps@mntdn@lnh&ﬁpeutlc
aim8 gln sa d gh{apeutlc agent. i
an antqgﬁmd% yRolip Hl‘cggé’ e&f fToghihe REOUR DSt Ne
consi shiapgidifedivzef ar MiTR inhilgtoy pusquellene syinktregse mihdtetor, an HMG
gli pyré dﬁ redgkt]age 1ﬁfngﬁor Qlﬁlbﬁé RG& B%aﬂ@e, aglA@A’?Hh@(ﬁtor a cholesterol

acarbose azone, piloglitazone,

engl i takserption warbgqor,taazlsﬂgla foile F@‘Fﬁ“ﬁ%&f%@%@r 3 Riledeidn.

35 11. se&&b@tr&h%ﬁﬁ&%%ﬁhfé%bld%@H'ld@ﬁ‘l'dtllve fheefof.cl ai m 8
wherein said additional therapeutic agent is an

anti-obesity agent is selected fromthe group
cinsi sA ma:g"nodffmapremanng, -iBIgbiviag ROBeRtiDE A4i3@ase which is dependent on

PCT/ ER ) - nction.
ant agotﬁ? g%}grgsg%égbiﬁ’lg u@t&i‘ gk o é’ss&f’ R GARMRtabolic dysfunctio

oni st beéa 3 adrene

agonl swt lclacq)mprasgbéaqirﬁwps‘gqrtng OaaatéEé\FtSItrt?ﬁ R Er%rafrgﬁéﬁe%apeutlcally

i nhi bi dfektivearh@mbabi sahsbuhd aedehiedin claintsagoni st and an
anorectic agent. 12. The pharnmaceutical conposition of
claim8 wherein said additional therapeutic 10 agent

i Bt.a h@lpmlthqm fdet¢ating gedelayded the peagréssiomor prsegpioipgsity,

consi S}? é)@&hgl s@ol%h%@r&s@le%@' 88RessdN, AMd3pbrdbis my‘bgﬂhyrmdlsm

a squal’ene synt het ase i nhibitof, an HMG | CoA re uct
i nh| bi StU@P“m%\alﬂWthmé@F‘B’ ARG P IR thé{FP' gaper, reduced Pone mass,
i nhi bi dePkity 6r glb@ﬂﬁﬁzit&lrgdlsorc&@ egdntddagoghinilve Kiricton, tlaymoid cancer,

Isle:ﬁlesgwa-'-/ bl %EH (t, ar?hcﬁﬁrg{at (?orngé:&gle }RégrpfacJul% o*?ialsﬁinqmogder or
t her eodiseas$ widch qasmrpmsemlnﬂmstepn@wémmmghan n@nprm in neﬂgi oy

treat i phRedliatRAF RIS HestiRERRNAENa @hpound as defined in claim 1.

15.  The method as defined in claim 13, wherein the said disease is obesity,
hypercholesterolemia, atherosclerosis, depression, osteoporosis, hypothyroidism,
goiter, thyroid cancer, glaucoma, cardiac arrhythmia, congestive heart failure, or

skin disorders.
16.  The method according to claim 14, wherein the skin disorder or disease is dermal

atrophy, post surgical bruising caused by laser resurfacing, keloids, stria, cellulite,
roughened skin, actinic skin damage, lichen planus, ichtyosis, acne, psoriasis,
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therapeutically effective ambunt of a conmpound as

defined in clainms | to 3. 20 14. A nethod for treating

or delaying the progression or onset of obesity,

hyper chol est erol em a, atheroscl erosis, depression,

ost eopor osi s, hypot hyroi di s subclinical . . . .

hy per tIPRFRIST BHiSRSe REACAR BAPICHST RIS, (YRGS PEYiASisand skin
reducedaligpe nmass, density or growth, eating

di sorders, reduced cognitive function, thyroid cancer,

25 gl aucoma, cardiac arrhythm a, congestive heart

f 1.1 urEheomethodsacicordifiesiorctiém 18 further semprsingyingipistering, concurrently

conpr i §§8q RAMAIN, 8 tRrAgRatidaPly RHBITRL aARduRBsflaeRbstioRe Béditonal
of treatcllnsn,t at
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obesi t rbw%opr%%gﬁf‘\%g&n Séﬁf-ﬁbgﬁrﬁtorﬁﬁ BEO8-81G&Y Sgents, anti-

depr essi on," 0st eopor 0Si' S yroi di sm gglter, ..
t hyr oi depesasanés; antiyhEReEERUYE 2EERE; cardiag glm&smqf,é:’ olesterol/lipid
congesfoiW¥anH8@nts, hipelité @preSants Shond rébofpoiod @ittibitols thyfbid

nmet hod according .to claim.14, wherein, the skin
di sor d'@fmﬁl"s’oqnﬁ%lgeagfi%ts’c?g}‘"rl% oragentye ?%Tot'{/l?%%ost
surgi cal bruising caused by | aser resurfacing,

Keg oi d ’meleini (ffztre%tznlnné %{JI deld§ing tpég%&‘tagr‘%@s‘?& SkdnBet o6 kkiRidgsorder or

ski'n damege, lic anus,. I ¢ 0si s, acne, . .
psor i adipepse whgh\gemprieesAadmniderinecy PEF“Z‘@G%)@O’?@% a therapeutically
Der ni egffeetidé anast of @ campdundat dgfireddetlam il in sombination with a
chl oracne,. pityriasi aqd skin scarring. 17. The

net hodreHB(g'glp&P&&aTglgla% 713 further conprising

adm ni stering, concurrently or sequentially, a

ther apg %%tﬁ(%ioﬂo%'ggitfng%? H¥yiRE M HrodEssith or 8RRt oPERsity which

addi tional . erapeuti c agent selected fromthe

group SBMRAISEE pHBinisEeriHe ﬁ%ma@%ﬁg%%@bﬂ“ neg ?tﬁtﬁﬂa}:{n?ﬂt a

ant i - dinek@tiutivaig effésive ambint@$ b eoppsostias dafjexdtis Claim 1.
anti-obesity agents, growth pronoting agents,
anti-inflammatory agents, anti-anxiety agents, anti-

d@pr essantisod aeneidingytp eleire i 8 firthenemmprisingcadminigering, concurrently or

gl ycosidasntiafo @etapirichily Sifediivd MMk BPata@8NéRe additional
esor pti on i nhibi

a etite su [essant , ne tor .
! HerBouo ABE A eEiaf Sg) e BB RPERtighor 51 fitbesity agent and
agent samaspetietsupmesiant.

21. A method according to claim 20 wherein said anti-obesity agent is selected from
the group consisting of aP2 inhibitors, PPAR gamma antagonists, PPAR delta
agonists, beta 3 adrenergic agonists, lipase inhibitors, serotonin (and dopamine)
reuptake inhibitors, cannabinoid-1 receptor antagonists, other thyroid receptor
agents and anorectic agents.
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defined in claim1 in conbination with a 20 retinoid

or avitamn D analog. 19. A nethod for treating or

del ayi ng the progression or onset of obesity which

conprises admnistering to manmal 1 gn patient ,in need

37T ahe Resi AomPRELHRREID R S REB v Sh a5 fign of a

conpoudicmedebiiltebit binréak ailivedse whchd® depandent hothe expression of a
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consi stin an anti-obesity. agent . i g

suppr SBARRSless OIS H A ATRBE T SR RBRAT 0 PSR T yroidism.

wher eisabalmical Byperthpioaisn,yoaderic goiter stbyroist eagodry isavced jpgne mass

group o%f’mfy osrtéﬁ%"%tiﬁg QisbriBisPlelded . cofiMR SABAGA, thyroid cancer,
S, elTa

ant agoni s \ . agoni sts, be 3 adrenergic
agoni stlacomapeasdiag HHYBIMigrOneesy & Pe I%ﬁl?rﬁﬁaa 8‘85293??85 or

r eupt akgatdahi bi tors, cannabi noid-1 receptor

ant agoni sts, other thyroid receptor 35 agents and
anorectic agents. -61 WO 2004/007430 PCT/ EP2003/ 007333
D@2, Thaseseoofingtostaimddnghereindheiskig diserdangr difease) ig pefected

o k QR giehl FRuibRE cHRABEDBY 1ab& rkdtitfabing, keloids,
or trgfé(%lﬂgg | slgggfg@r\’/\ﬁ(issch, P depende y 1 b

ndent on.the . .
expr esdiig gelhlity ro'ﬂ%‘e?eé’gﬁm"afl%ﬁ"‘g%‘fbgad’?agﬁslé%‘&? Rlenys: {ghpipsis, acne,
et abodsofadiy Teutlartd disease czellagatusie dermcoitielichipracoe.glityrinsis and
22, wherein said disease is selected fromobesity, 10
hyperc Y1 ¥&1"¢1%1 eni a, at heroscl erosi s, depr essi on,
ost eoporosi s, hypot hyroi di sm subcli ni cal

hyger thy LESHiHB o BRMN b2 CntRhdtidh withRy l6abibne addieisnal therapeutic
reduced bone ensity or '

i sor ciges: e e Begr e HaRa Pukr SERAOre damuly | ant-

gl aucodiabetic apetitg antiostayionesisa ge oty rptisibiesity dpeatst growih promoting

or a Szll(gierqts,daim%lqirnﬂ%\mgfory %eﬁ%?ﬁﬁ'r—an&?ety agents, anti-depressants, anti-
hypertensive agents, cardiac glycosides, cholesterol/lipid lowering agents,
appetite supressants, bone resorption inhibitors, thyroid mimetics, anabolic

agents, anti-tumor agents and retinoids.

26.  Use according to claim 22 in combination with a retinoid or a vitamin D analog

wherein said disease is a skin disorder or disease.
217. Use according to claim 22 wherein said disease is obesity.
28.  Use according to claim 27 in combination with at least one additional therapeutic

agent selected from the group consisting of an anti-obesity agent and an appetite

suppressant.
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24. The use according to claim 23, wherein the skin
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27. Use according to claim22 wherein said disease is
obesity. 35 28. Use according to claim27 in
conmbi nation with at | east one additional therapeutic
agent selected fromthe group consisting of an
anti-obesity agent and an appetite suppressant. -62
WO 2004/ 007430 PCT/ EP2003/ 007333 5 29. Use according
to claim 28, wherein said anti-obesity agent is
selected fromthe group consisting of aP2 inhibitors,
PPAR gamma ant agoni sts, PPAR delta agonists, beta 3
adrenergi c agonists, lipase inhibitors, serotonin (and
dopam ne) reuptake inhibitors, cannabinoid-1 receptor
ant agoni sts, other thyroid receptor 10 agents and
anorectic agents. 30. A pharmaceutical conposition
whi ch functions as a selective agonist of the thyroid
hor none receptor conprising a compound as defined in
claim1. 15 -63
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