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regulate important genes in intestinal, skeletal and cardiac muscles, liver and the central
nervous system, and influence the overall metabolic rate, cholesterol and triglyceride

Jevels, heart rate, and affect mood and overall sense of well being.

There are two major subtypes of the thyroid hormone receptor, TRa and TRP, expressed
from two different genes. Differential RNA processing results in the formation of at least
+wo isoforms from each gene. The TRoy, TRB; and TRB: isoforms bind thyroid hormone
and act as ligand-regulated transcription factors. The TRa, isoform is prevalent in the
pituitary and other parts of the central nervous system, does not bind thyroid hormones, and
acts in many contexts as a transcriptional repressor. In adults, the TR isofom is the most
prevalent form in most tissues, especially in the liver and muscle. The TRa, isoform is
also widely distributed, although its levels are generally lower than those of the TR,
isoform. A growing body of data suggest that many or most effects of thyroid hormones on
the heart, and in particular on the heart rate and thythm, are mediated through the TRau
isoform, whereas most actions of the hormones on the liver, muscle and other tissues are
mediated more through the B-forms of the receptor. It is believed that the a-isoform of the

receptor is the major drive to heart rate for the following reasons: (i) tachycardia is very
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following types of anti-arthythmic drugs according to Vaughan-Williams classification: (i)
of class I such as disopyramide and flecainide (sodium channel blocker); (ii) of class III
such as amiodarone (potassium channel blocker, prolongation of repolarization); (iii) of
class IV such as verapamil and dilitazem (calcium channel blocker). Many patients are also
subjected to electric cardioversions in order to convert atrial fibrillation into sinus rhythm.
Tt should be noted that current therapies are associated with pro-arrhythmic risks and

anti-arrhythmic agents often have insufficient efficacy partly because effective doses are

limited by side-effects.

Ventricular arrhythmia, especially sustained ventricular tachycardia (VT) and ventricular
fibrillation (VF) is the main cause of death associated with heart attack. Historically, three
types of antiarrhythmic agents, class I agents, B-adrenergic blockers (class II), amiodarone
and sotalol, appeared to offer the best scope for mortality reduction in patients with cardiac

disease by preventing the occurrence of VI/VF,
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and triiodothyronine (3,5,3'-triiodo-L-thyronine, or Ts). Clinically, this state often manifest

itself in weight loss, hypermetabolism, lowering of serum LDL levels, cardiac arthythmias,
heart failure, muscle weakness, bone loss in postmenopausal women, and anxiety. In most
instances, thyrotoxicosis is due to hyperthyroidism, a term reserved for disorders
characterized by overproduction of thyroid hormones by the thyroid gland. The ideal
treatment of hyperthyroidism would be the elimination of its cause. This is however not
possible in the more common diseases producing thyroid hypersecretion. At present,
treatment of hyperthyroidism is directed to reduce overproduction of thyroid hormones by
inhibiting their synthesis or release, or by ablating thyroid tissue with surgery or

radioiodine.

Drugs inhibiting thyroid hormone synthesis, release or peripheral conversion of T, to Ts
include antithyroid drugs (thionamides), iodide, iodinated contrast agents, potassium
perchlorate and glucocorticoids. The main action of antithyroid drugs such as methimazole

(MMI), carbimazole, and propylthiouracil (PTU), is to inhibit the organification of iodide



perchl orate and gl ucocorticoids. The main action of antithyroid drugs such
as nethimzole (MM), carbinmazole, and propylthiouracil (PTU), is to
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the in the management of hyperthyroidism. Glucocorticoids in high doses inhibit the peripheral
conversion of Tu to Ts. In Graves' hyperthyroidism, glucocorticoids appear to decrease Ty
secretion by the thyroid, but the efficiency and duration of this effect is unknown. The aim
of surgical treatment or radioiodine therapy of hyperthyroidism is to reduce the excessive
secretion of thyroid hormones by removal or destruction of thyroid tissue. Subtotal or
near-total thyroidectomy is performed in Graves' disease and toxic multinodular goiter.
Restoration of euthyroidism before surgery is mandatory. The classical approach combines
a course of thionamide treatment to restore and maintain euthyroidism, and the
preoperative administration of jodide for approximately 10 days in order to induce
involution of the gland. Propranolol and other beta-adrenergic antagonist drugs are useful

in controlling tachycardia and other symptoms of sympathetic activation.

A high affinity ThR antagonist would in principle have the ability to restore euthyrodism
quicker than any of the above agents, considered that its action is competitive for the ThR

receptor. Such an agent could be used either alone or in combination with the above drugs,
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have the general formulal: R R4 R CH2 O/ \ (CH)ri CHRS R3 1 or
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R, is selected from: Cys.pp aryl; Cs.pp heteroaryl; and Cs.;o cycloalkyl, said aryl, heteroaryl,
cycloalkyl being optionally substituted with 1 to 3 groups R?;

Rz and R; are the same or different and are selected from: chlorine, bromine, Cy.4 alkyl, Cs4

cycloalkyl, C,.4 alkenyl, and Cy.4 alkynyl,
Ry is selected from: halogen, -OH, -SH, -NH,, and -NH(C.);

R; is selected from: -CO,H, -PO(OH),, -PO(OH)NH,, -SO,0H, COCO,H, and -CONHOH:



R4 is selected from halogen, -OH -SH -NH2, and -NH(Cl.4); R5 is selected
from -CO2H, -PQ(OH)2, -PQ(OH)NH2, -SO20H, COCO2H, and - CONHOH, WO
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al kyl, C2.4 alkenyl, C2.4 alkynyl, C1_4 alkoxy, C _4 alkylthio, -CN, -NO2,
NH2, -NH(C}_4), and -N(Cl.4)2; nislor2. {OETAI LED DESCRI PTI ON OF THE
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Al kyl also refers to a radical where 1 to 3 hydrogens can be replaced by
hal ogen t hrough the avail able carbons. Wen R2 and R3 is selected from
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"al kyl ", tron of the al kenyl group may be
substituted by hal ogen. when a substituted al kynyl group is provided.

The term “alkyl” as employed herein alone or as part of another group refers to an acyclic
straight or branched chain radical, containing 1 to 4 carbons, such as methyl, ethyl, propyl,
butyl in the normal chain radical. Alkyl also refers to a radical where 1 to 3 hydrogens can
be replaced by halogen through the available carbons. When R and R; is selected from
alkyl and is substituted by halogen, the preferred group radicals are -CFs, -CHF» and -CHLF.

The term "alkenyl" as used herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 4 carbons and at least one carbon to carbon double bond.
Preferably one carbon to carbon double bond is present. Examples of normal chain radicals
are ethenyl, propenyl and butenyl. As described above with respect to “alkyl”, the straight
or branched portion of the alkenyl group may be substituted by halogen.

The term "alkynyl" as used herein by itself or as part of another group refers to straight or
branched chain radicals of 2 to 4 carbons and at least one carbon to carbon triple bond.
Preferably one carbon to carbon triple bond is present. Examples of normal chain radicals
are ethynyl, propynyl and butynyl. As described above with respect to the “alkyl”, the
straight or branched portion of the alkenyl group may be substituted by halogen.

when a substituted alkynyl group is provided.
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arolma'éll c gg;raQQMSp??onsmlﬂnlrtg &égroap&asleftﬁdéa?r% WIED §TRY slrﬂﬁy?) "o, ot hyl
I ncludin artia turated,rin M@m t
The pref gdl%érfﬂt at gh%ugcf € H?@r%ﬂgiwy%%g%ehﬂ ﬁ&?f On\?\dhjk?) clh@lhrrgy Ly
substi tut ede Wi ol O %%emsme@@mlgqn e ﬁewlmw@mm y-bert he
{

same or df'f erm "hal ogen" or "hal 0" as Ht]r (g,[laﬁ Ionse Qr as
part of amqihes f@hatpa sexergl oﬁp%hhllylﬁﬁtwﬁaqib&qemye uﬁ@lr S5 P8t ers
to fluorine, chlorine, brom e an i odi hﬁ@%@g@mgnérom
R3 and Rdpipérdine, éTIE‘-Ff%lHe HBeTEg e 1?1‘?18%%%11%&& lgi?l%ﬁ (l)XI)} r ef gr s to
those grou d Eﬂé)ﬁ{d @k hﬁarm@f&n&ﬂmﬂ‘&mdychermgﬂearre 8t r ai ght
or branch@ﬁswglﬁ?ﬁlm afél on attaclmed through an ox gen Ilnkal% and, if two
or nore cmrém ahé ngiyThe dphieyaliypsubitituted @t avaw@h c@rigns gs{ ﬁ%ﬁl"aseb nd.
Exanpl es of such al koxy groups are nethoxy, ethoxy, propoxy, allyloxy,

pr opar gyl ‘@kyl”.but oxy, isobutoxy, tertiary butoxy, and the like. Al koxy
also refers to a radical where 1 to 3 hydrogens can be

The term "aryl" as employed herein alone or as part of another group refers to monocyclic,

bicyclic and tricyclic aromatic groups, consisting of 6 to 10 carbons in the ring portion,
including partially saturated rings such as indanyl! and tetrahydronaphthyl. The preferred

aryl groups are phenyl and naphthyl, which may be substituted with 1 to 3 groups selected

from R*which groups may be the same or different.

The term “halogen” or “halo” as used herein alone or as part of another group, exemplified

by “haloalkoxy” or “haloalkyl”, refers to fluorine, chlorine, bromine and iodine. When

halogen is selected from Rs and R, the preferred halogen is bromine.

The term “alkoxy” refers to those groups of the designated number of carbon atoms in
either a straight or branched confi guration attached through an oxygen linkage and, if two
or more carbons in length, they may incude a double or a triple bond. Examples of such
alkoxy groups are methoxy, ethoxy, propoxy, allyloxy, propargyloxy, butoxy, isobutoxy,
tertiary butoxy, and the like. Alkoxy also refers to a radical where 1 to 3 hydrogens can be



WO 02/ 092550 PCT/ EP02/ 04193 8 replaced by hal ogen at avail abl e carbons.
Wien R2 is selected from al koxy and substituted by hal ogen, the preferred
group radwoakemse - OCF3, - OCHF2 and - OCH2F. The term "t hiPe'T/EP92/063 her ei n
as a part of another group, exenplified by "al kylthio", refers to a

car bon- sul phur-carbon bond and may al so igncl ude hi gher oxidation states of
sul phur, such as sul foxides_-SO and sul phones -SQ2-. "Al kylthio" also

refers to &Plaged Bahalagy & ayailable carbgngr Bdenddaselested Bomadiexyspd subsigetad

t hrough t ' i | fir koxy and
substitutgﬁd%éﬁﬁgﬁgggﬁ%%#%gggpg é?ggg%gréﬁ%grggﬁ?%f?da?gﬁ$§CF3, - SCHF2 and
-SCH2F. The term "heteroaryl" as used herein alone or as a part of another
group refers to a group containing 5 to 10 atoms, where the aromatic ring
i ncl udes 1Tkegenm (@@} asatsedrbereisasri Raroyfemothep grpgprexsmplifiel by “alBylthior i iefgs may

be fused to angther.aryl or heteroaryl rin d Jincl udes ssi.bl e

Noxt des. ereiRencp i eaBop RERTEGT ity plsharty R aehdsitante s e e Bhur
avai | abl e sugREPAINHxMNSD- bl filgndast idotent i AthiRealdh kb 36 Q WREcAIheRe] (e
sane or different. The term "phosphonic acid' and "phospham c acid"” refers

to a phosphydoegens nambhieptpced by balogén thhmighttheiatailakle:catbods. IWhen R, SRehottd
-P-OR OR. NNA.wherein R.and, R . are independently sel.ected m ogen,
Cl 4 al ky|ff,°“t§1.kﬁx3éﬁ‘v<iﬂihstl edcly Iha%%ﬂnk@“ﬁﬂ?? LS Pﬁ?41&33§ @grgégwg‘é. }2" or

"-NH(Cz_4ppqtedalps to a secondary or tertiary amne where "C' is equal to
, 2, 3, or 4 carbons in a branched or straight chain. Radicals covered by

the above definition include: -N (O _4 alkyl)2, -NH(Cl.4 alkyl), -N(C2.4
-NH(C2. 4 al

al kenyl)2, -NH(C2. 4 al kenyl), -N(C2 4 al kynyl) 2, ynyl),
“N(C1_4 allik§'s et oo y%ed-hm(%@ alpne gr @ pRACOf AOMER Er9up A g &
al kenyl ) ( . o R0l S I i y .
compounts RAsHEd V10 atohls hfeTho ok h g P} Bk e S8 Ridfion.,
appr oxi mabeygentdresulfamsSudh sings ey mnfuséd &l actthiansyl artiteroaryl ring, and includes
possible N-oxides. The heteroaryl group may optionally be substituted at the available

carbons with 1 to 3 substituents of R* which groups may be the same or different.

The term “phosphonic acid” and “phosphamic acid” refers to a phosphorus containing

group of the structures:

@)
Il
—i%— OR and "—II)—OR
OR' NH,
wherein R and R’ are independently selected from hydrogen, C,.4 alkyl, C,4alkenyl or Cy4

alkynyl.

The term radical “-N(Ci.4),” or “-NH(C,.4)” refers to a secondary or tertiary amine where
“C”is equal to 1, 2, 3, or 4 carbons in a branched or straight chain. Radicals covered by the
above definition include: -N (Ci,4 alkyl),, -NH(C,.4 alkyl), -N(Cs.4 alkenyl),, -NH(C».4
alkenyl), -N(Cx.4 alkynyl),, -NH(C,.4 alkynyl), -N(Ci.4 alkyl)(Cs4 alkenyl), -N(C,4
alkyl)(Cy4 alkynyl), and -N(C,.4 alkenyl)(Cy,.4 alkynyl).

The term “bioisosteric equivalents” refers to compounds or groups that possess near equal

molecular shapes and volumes, approximately the same distribution of electrons, and



WO 02/ 092550 PCT/ EP02/ 04193 9 which exhibit simlar physical and

bi ol ogi cal properties. Exanples of such equivalents are: (i) fluorine vs.
hydr ogen,wQiep9zsz®@ vs. thia, (iii) hydroxyl vs. amde, (i PCTERDONYS VS.
oxime, (v) carboxylate vs. tetrazole. Exanples of such bioisosteric

repl acenments can be found in the literaure and exarrpl es of such are: (i)
Burger A, Relation of chem cal ucture and blﬁ? i.cal t| Vi.t in

Medi ci nal whidngdibiysimrler ghysical a@ﬁg togical progerticgy 1?‘Ft%frs BHEE en‘ﬁé\‘i&

Yor K, 197 64 80 u
dest g CbfBgTnDYs v oeit @3 Q% iy GOTHRRLST AR, T CRbEIIE, by |9
and bi Oani’v)%i/bdx 128 19 tetﬂe&&legﬂxamlbléﬂof ok I’ﬂiloanSEBnc]r@}SlécendentsB@mQﬂ: fopnd jn CI ark

R D, Ferguson A Craner R D, "Bioisosterismand nol ecul azr diversity
Per spect . tl[erlltgramrsendrexa,tnlanOf%bgre 6) Boreer A, Relpgiop g chqnppalégyis ﬁ%@‘m‘? Haga

T, "Bi t 1
oo o S5 e SRRV, pel Sy Pttt ()
2! ol 091 caNeACtbit, 470, dIGY. ) BEGOY o1 Tekteribi0fd t1disoRaishOB drpyesigh;pi nsk
CA; Bi 0i sosteérismin design"; Annu. Rep. Med. Chem 1986, 21

283-91; ( Vg, \DriRgtResi 1981, AZ, 285\&5/‘163(1&) Burgenioi Isesierism apd blAaliwé‘?gYolﬁé&u&ppr oach

Soski o . dausss hed Ehor Res 499hd; DT CHIPBEID e R Ao She R (1)
dopami ner %@%@{eﬂ%&%ﬁ%&le&ﬁl%@@rsﬁy"@ér@pedybﬂrug@ﬁmvel}gggs 1998 A936/3 12 (x)

Thor nber sosterismand nol ecul ar nodification i n dr de5|
Chem Soc?211Reg4:; (wmym&gl E[BBLag@T 'ﬁ@swmm@rmhefmﬁ%l,é aw- Ber éP%%ent

| t f bI | t.s dh
2% least ok Tk b sapon o Mleldiptas SRS 0 SRrbin oM peee.
Suitabl e sandd ewaww SRt Synsbl 224008 217 9@11@5 @i’iblﬁamswcmas al kal i

netal or 4 Ree et a or’ ‘exanpl e sodi um potassi um or
nmagnesi UmisidoSterioh isariedevig; JamrRap.alled. Grenoil§8eid, 383-Ad, (Vsﬂcﬂﬁt@s G

nor phol i ne, thi onorphol i ne, .piperidin ol i,din A di or tri

| ower al ki, éﬁVn@EfT lébﬁaﬁ%‘ll%neff‘ﬁ%ﬂona]taé’ﬁ’?‘éﬁgﬂ d“’&(gf”l%}l’ &&r’i &sBr opy!
triethyl, ' b“t cS‘ 1955 v 3P470§’W63E£k}1§051&é vaJémnﬁowellJ 'Wiofsbdtyer oxy

| over al k xanpl é” no or triefhanol am ne. Correspondi ng

i nternal §]§ﬂrb§clﬂiﬁ&thé ueﬁ@eomdmmlmgmw@aargm lighnddi, Gure. WadChel e f or

phar mac em1|9908a |5 45?? S5 1,’1)_)%;() TV\flqolrg‘t?er%a\gV l?Fsostg;p sm am&i molecular modification in drug

design”, Chem. Soc. Rev. 1979, 8, 563-80.

The compounds of formula I can be present as salts, preferably pharmaceutically acceptable
salts. A compound having at least one acid group (for example -COOH) can form salts
with bases. Suitable salts with bases are, for example, metal salts, such as alkali metal or
alkaline earth metal salts, for example sodium, potassium or magnesium salts, or salts with
ammonia or an organic amine, such as morpholine, thiomorpholine, piperidine, pyrrolidine,
a mono, di or tri lower alkylamine, for example ethyl, tertbutyl, diethyl, diisopropyl,
triethyl, tributyl or dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine,
for example mono, di or triethanolamine. Corresponding internal salts may furthermore be
formed. Salts which are unsuitable for pharmaceutical uses but which can be employed,
for example, in the isolation or purification of free compounds I or their pharmaceutically
acceptable salts, are also included. Preferred salts of the compounds of formula I which
include an acid group include sodium, potassium and magnesium salts and

pharmaceutically acceptable organic amines.



for exanple, in the isolation or purification of free conmpounds | or their
pharmaceutically acceptable salts, are also included. Preferred salts of
t he conpowodg/oefssd orrmula I which include an acid group i RCiTEPe2/6063 um
pot assi um and magnesi um salts and pharnmaceutically acceptabl e organic

am nes. WO 02/ 092550 PCT/ EPO2/ 04193 10 1phe conpounds of formula | having
at | east one basic center (for exanple -NH in piperidine) can also form
acid addition salts. These are forned, for exanple with strong inorganic

id | d
S Byar ondbe SomppurdsrATull? Dai e SRR o Biic Uit R famBiNRRIRT © actd or
al kanecar gfé}ﬁ#ﬂrﬁ ) 8sd ﬂ§o frmlacid 8ddhicREe nl"l@ds@ﬁi’% Mﬁhéd] for exanpe bveithi $tedred or

substi t ut or exanpl e, by hal ogen, for exanple acetic acid,, such as
sat ur at edimigams amds auédasjmmra:)@)nﬁs,l for exnepie Sﬂlﬁmfe%%mhésphﬁ%ﬁlaf”é Of#al oni c,

succinic, nmaleicg, mar.i ¢, phthal.ic r t.erepht hal i i

hydr oxycahb‘éf?%li“ba“é i"HED StQRe QURANG Y Qol}%]t?raﬁﬁf(% Suﬁk ﬁ%h&afk%‘}%& fl géi Pfl
tartaric gf 4551%511% 1A% Thich SHEsBstAMeA Or dsHested Foiex@ipia) bg hakpe,tfoe or

gl utam c aci ysine or arginine), or benzoic acid, or with organic
sul foni ¢ aﬁargpls aBetidhacid sa@h ashyuratel pk unsaturatpll didathsaylic aeidaidor GyamNe ar e
unsubstituted or substitufed,  for, exanp far, ex | e nmet hyl -
or  p-tol oxHics MAYHE.ELEEIPY, Mmelsi¢, g‘é‘ﬁ%‘aiphg’ g%?ﬁ%éﬁgﬁgfh&?ckdaﬂ ?‘r?éan al so be
formed hayi | RSRBfic, Radics te@AL 6f citrPahdid,
whi ch ar ey%%gﬁmaﬁ%cfxg,ﬁ agﬁghfg?fgrxa %%%:éaa &uéfs{}édswlbu}t%1 V\(A:wl ch can be e?rlpl oyeld
for examphk@h dstmihbacids C(E(ﬁ‘tdxermplhr aspantic for ghitaraie aotd dirlggine coargiminelson  or

t heir pharmaceutically acceptab)l e salt uded. Rreferred salts
of the cbenpoimepd.cr W“lth ergpmic sulfpie ﬁCIF‘ﬁér@H%S @! b@%i’“‘@%%ﬁéﬁ@“‘f%‘? Agids
rmnohydroc l |de Py bRah 6x M@ﬁ{eql If

n| trate. Efrﬁug%url])tser e(()c?%{ﬁgéta%? fog%i}]ﬁ:@g 2 legn f8¥ nmul canyq) f(())rr m

" prodrug 1Sft&E{%nés‘alfﬁifuc ackhavérréspoiidirg acit addithn asltqnanalﬂ&w)betﬁcm hapingyrif

di oxol enyl net hyl . Such prodrug esters are MI bed |n,b rd ref erences
such as Oﬂ@meér aIBaddlwliétﬂb'emeﬂﬁw et qenter.al Fegpsyfaole ar*ﬁ?@e‘ﬂc tice

of Medi ci nal ﬂfeﬁ@ & oFp@ste tggggﬁ(e@nd t he
referencegseé(lf’ﬁlf [g‘lhg‘opa%{‘k? réﬂ)lyﬁd{@ﬁﬁgﬁrﬁ: H? egllgnveﬁtl on e?rle
" st er eoi sQURL Sunds'Mok Bk Pemassitieslly Eiceptalsly Baley, trecalso included. Preferred salts of

the compounds of formula I which include a basic groups include monohydrochloride,

hydrogensulfate, methanesulfonate, phosphate or nitrate.

An acid center (for example -COOH) part in formula I can form “prodrug ester forms”
known in the art such as pivaloyloxymethyl or dioxolenylmethyl. Such prodrug esters are
described in standard references such as Chapter 31, written by Camille G. Wermuth et al.,

in “The Practice of Medicinal Chemistry”, ed. C. G. Wermuth, Academic Press, 1996 (and

the references contained therein).

Compounds of the invention are “stereoisomers”, which have one or more asymmetric
centers and can exist in the form of racemates, single enantiomers, as individual

diastereomers, with all possible isomers, and mixtures thereof, all of which are within the

scope of the invention.

A preferred embodiment of formula I is when Rsis a carboxylic acid group (-CO,H).



centers and can exist in the formof racemates, single enantioners, as

i ndi vidual diastereoners, with all possible isonmers, and m xtures thereof,
all of whwohzasrmsswi thin the scope of the invention. A preCamprerognbodi nent
of formula | is when R5 is a carboxylic acid group (-CO2H). WD 02/ 092550
PCT/ EPO2/ 04193 11 Another preferred emhgdi ment of fornula | is when RS is
a carboxylic acid group (-CO2H) and n is 1. Yet another preferred

enbodi mentnofhef praferred ¢mbediveahofisrmulad ivaheoksis ia@a@@ml‘g%@ group (el  and
R3 and R4 i%haLogen. Yet anot her preferred enbodi nent of forrmula I is when
nis 1 an8RBahd R4is bromine. Yet another preferred enbodi ment of
formula | is when R5 is a carboxylic acid group (-CO2H), nis 1, and R3
and R4 is bromne. In yet another preferred enbodi ment, conpounds of

fornul a | Yat enkdrauefeded embodiment of formula Lis when Rsis a carboxylic acid group

2- Am no- 3-[ 3, 5-di brono- 4- (.3 br onobenzyl oxy) phenyl ] propi oni ¢ aci d;

2- Anl i no- & @»%db‘?&’cﬁ?ﬁl- 18 3398P%| uor met hyl benzyl oxy) phenyl ] propi oni ¢ aci d;

2- Am no- 3-[ 3, 5-di brono- 4- (3, 5-di et hyl benzyl oxy) phenyl ] propi oni ¢ aci d;
3-[3, 5-Di brono- 4- (napht hal en- 2-yl met hoxy) phenyl ] - 2- hydr oxypr opi oni ¢ aci d;
3-[ 3, 5- Di Wepamuther(peforedehdodiyhank vj fimanid I]is Shhy drio X ppd Bpiadé Re 1sdgpapine.
3-[3, 5-Di brono- 4- (rg br omobenzyl oxy) phenyl ] - 2- chl or opr opi oni ¢ aci d;

3-[3, 5-Di brono-4-(pyridin-2-yl met hoxy) phenyl ) - 2- hydr oxypr opi oni ¢ aci d;

2- Ami no- 33 [ 4-(bhistrifl uor )iz i, B DE SRR YEldreE oni ¢
acid; 2- XLﬁjf ?1%01% r[pgeffgrrgﬁ)gfrﬁgﬁ%% ?g?%@ﬁy{f }el)\ihérr%?ﬁ%x% phenyl ] pr él.)gpi&g%\at e

triethyl apgeniym is ¥afdiRaandR, is bromine.
-[ 3, 5-di bronmo-4-(3-trifl uoronmet hoxybenzyl oxy) phenyl ] propi onat e
triethyl ammoni um

2 AN n0- 3- [ 3, 5- dii bt 0= 4=+ 3=f | HOL - Bt 1 | henyl ] -
or OE)ni (r)]gat It yet Iafl%thqﬁéﬁrg eﬁli(egnn%o;dﬁgél& éorﬁ}gdLIrlhny RIRLhKDsNEMtLH P heny| |

2- Ami no- 39.[BnBiod b3, 90@brnio34-{3-besnbisnzylbeyphatyEipydigrioptidnat e tri et hyl -

anmoni um T

2- Ani no- 32{/@niicd-63.Sribramesd-63-tinarBIed A AR SR P BRIV IRPUBPEtat e tri et hyl -
2—Amino-3—[3,5—dibromo-4—(3,5—dimethylbenzyloxy)phenyl]propionic acid,
3-[3,5—Dibromo—4-(naphthalen—2—ylmethoxy)phenyl] -2-hydroxypropionic acid;
3-[3,5-Dibromo-4-(3 -bromobenzyloxy)phenyl]-2-hydroxypropionic acid,
3-[3,5-Dibromo-4-(3 “bromobenzyloxy)phenyl]-2-chloropropionic acid,
3-[3,5 —Dibromo—4—(pyridin—Z-ylmethoxy)phenyl]-2-hydroxypropionic acid;
2-Amino-3-[4-(bistrifluoromethylbenzyloxy)-3,5 ~dibromophenyl]propionic acid,
2~Amino—3-[3,5—dibromo—4—(pyridin—Z-ylmethoxy)phenyl]propionate triethylammonium;
2-Amino-3-[3,5-dibromo-4-(3 -trifluoromethoxybenzyloxy)phenyl]propionate
triethylammonium;
2-Amino-3-[3,5-dibromo-4-(3-fluoro-5 -trifluoromethoxybenzyloxy)phenyl]- propionate
triethylammonium;
2-Amino-3-[3,5-dibromo-4-(3 -fluorobenzyloxy)phenyl]propionate triethyl- ammonium;
2-Amino-3-[3,5-dibromo-4~(3,5-difluorobenzyloxy)phenyl]propionate triethyl-
ammonium;
2-Amino-3-{3,5-dibromo-4- [3-(difluoromethoxy)benzyloxylphenyl } propionate
triethylammonium;
2—Amino—3—[3,5-dibromo-4—(pyridin—4-ylmethoxy)phenyl]propionate triethyl- ammonium;
2-Amino-3—[3,5—dibromo-4-(5-methylisoxazol—3-ylmethoxy)phenyl]propionic acid;



ammoni unt  2- Am no- 3-
3, 5-di brono-4-[ 3-(difl uoronet hoxy) benzyl oxy] phenyl } pr opi onat e

tri et hyl awooiogasso PCT/EP02/04193
2- Am no- 3-[ 3, 5-di brono- 4- (pyri di n- 4-yl met hoxy) phenyl ] propi onate triethyl -
amroni uni 12

2- Am no- 3-[ 3, 5-di bronp-4- (5- et hyl i soxazol - 3-yl net hox henyl I pr opi oni c
acid; WO @[zzrﬁma%m,?@ﬂtfr@ﬁ(o—zlf@@s}éhloztzbenzylox%ﬁeny PIOPKY&‘I%e gww‘P g

2- Am no- 3-[ 3, 5-di brono- 4- (3, 5-di chl or obenzyl oxy) phenyl ] propi onate triethyl -
ammoni uny ARMEHURY- 3- [ 3, 5- di br ono- 4- (2- f | uor obenzyl oxy) pk(\ienyl ] pr opi oni c
acid; 2-AM No-3 r3 5_3; _4-(2-fluorobenzyloxy)phenyl]propionic acid;

[ 3, 5-di br%%f)%ﬁﬁ%{i b;/C(I)rtmﬁiéla(zzol -4- Yl _m}a,t h(})’%/) ph£n¥l ] pr %)l onat e

tri et hyl apmanings8-[3,5-dibromo-4-(2-methy thiazol-4-yImethoxy)phenyl

2- Am no- 3-[ 3, 5-di br ono- 4- ( 3- chl or obenzyl oxy) phenyl ] propi onate tri et hyl -
anmoni um triethyMMENBI 3, 5- di br onp- 4- ( 2- chl or obenzyl oxy) phenyl ] pr opi onat e
triethyl -, gmoni _di A-(3- xy)phenyl]propionate triethyl- ammonium;

2- Ami no- 32'?’\3“,‘%‘9'@#?#%%b-r%n?3ipo%}](l)%reorl??;/zly(l)ox%pphe}rflg/ﬁ, ] %r opionic acid; and

phar rrace%_'qaﬂifnbys ﬁﬁﬁ§—%P5r@11%ﬁl—@aéﬁlﬁroﬂabﬁyﬁﬁcfy)p}&nyihﬂbgioeaﬁe§D®ﬂ§]718 aRIEW; The
conpounds 0 ornmul’a I may be prepared by the processes exenplified in the
f ol | owi NGy NEARLIR[B,Sdlteoms-4-Odaxipbasylokylrbagdlrepiand apidocedur es for these
reactions appear hereinafter and in the working Exanpl es. Conpounds of
formula I of the invention where R4 is equal to an amno group, RS is a
carboxylic acid, R2,. i S _brom Il Othetesfi Nt roduced at the
Rl posi tiﬁ}ﬁa@}fﬁna hﬁ‘cﬁg'p%ﬁc a@g}sﬁlgs @E%O%@?ﬂgtgyﬁagtoﬁeﬁﬁ bel ow and i ndi cat ed
in Scheme 1 (Exanples 1-3 and 8-22). In the nmethod, phenol 1 is

regi osel ective di brom nated enploying elenmental bromne_jin acetic acid in
the presepgecahpauldybf &rmsilichmay bs prpared 2y dheprecessespaphificd i tige

col l ection of nethods for the, di brom_nation i i in the
i t er at ur follosdngreartiongrhemes FXRmps ApHery a|8(fr11p {)Qrgg&%% %fsdéﬁltlégng‘%dﬁgghind are

wel | known to th Skl I-ﬁ%évqoﬁ(ﬂ?ggﬁm lePhenol 2 is dissolved in a
sui tabl e %e%%?rgﬁgﬁch zcalé,l acet one or ac%t onitrile, treated with 1-5 nolar
equi val ents of a base such as potassi um carbonate, cesium carbonate,

th ? ?, Z :—, ! Enpa%{&(s;%efw;ﬁg I lcj)mhgyig%n B0 Whetd Rs @ﬂlﬁ% 06 amlF glofB k{10 ani on

carboxylic acid, Ry, Rs is bromine and where variation is introduced at the R; position can

ropionate

be prepared using the method outlined below and indicated in Scheme 1 (Examples 1-3 and
8-22). In the method, phenol 1 is regioselective dibrominated employing elemental
bromine in acetic acid in the presence of a buffer such as sodium acetate to give 2. A huge
collection of methods for the dibromination of phenols is available in the literature, several

which could be applied in the present method and are well known to those skilled in the art.

Phenol 2 is dissolved in a suitable solvent, such as acetone or acetonitrile, treated with 1-5
molar equivalents of a base such as potassium carbonate, cesivm carbonate, potassium
hydroxide, sodium hydride or triethylamine. The resulting anion is then O-alkylated with
the appropriate halides R-Br or R-ClL. Several other combinations of alkylating agents,
bases and solvents may be employed and are known to those skilled in the art. For
example, alternative alkylating agents can be oxygen-containing such as R-OTs, R-OMs
and R-OTf, or nitrogen-containing as diazo compounds. The reaction mixture is heated
until the starting materials are consumed yielding 3. After standard work-up, the ester

function (-CO:R’) is hydrolyzed by treatment with a base and solvent combination, such as



the appropriate halides R-Br or RC . Several other conbinations of

al kyl ati ng agents, bases and sol vents may be enpl oyed and are known to

t hose skiwbed/opasse he art. For exanple, alternative al kyl CTrEpozgant s can
be oxygen-contai ning such as R Ols, RROw and R-OIf, or

ni trogen-contai ning as di azo conpounds. TRe reaction m xture is heated

or k- up. ¢ R RRrORR A hel ESRER EohyEh@Iys Byt i tblioen. o
b d ' [ : > . - LERPO2/ 04193 1
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t et r ahydr offixaatples( ES popheatraBzalioh on BRCX &REH édhﬂm‘ﬂ'EEidM}ﬂegg-QQ}Sa@ﬁft&hqdiate,
acidification with hydrochloric_acid k%anpl es 1-3) or neutralization on a

SCX SPE coVvheis themusigstessansne SNEHR, whare Ris derirbatoxysaeangDiinby@rohzed bgd ani ne

(-NHR, wh ' r.i. xycarbonyl.) s hydrolyz tregt t wth
trifluor pg%ée‘attlﬁgﬁ%glﬁlg tbggglilo\?}%éﬁt r?g%ce)tﬁ(?{)er%a ﬁg{{pr@ u%’{tnf%(%%ﬁp@f?s g'é’}; ?het he

prepar at i qiSpAaaLoraNe domt A AROR AR fhshibRH SXamPI6! thE XABM Riiatbd$nd the
internediates and the final products are all purified on short plugs of

C18 SPE orfingl praducispre albphatied an short plgs of 4R 8 $XE br §ili¢CBREri CH- CO2R HO / \
(CH2)ri CHC®2R Br 2 Br Br NHRNH2 RI-CH2 O (CH2)"CHCX®2R R CH2 O/ \
(CH2)ri CH CO2H Br 3 Br 4 Several other rel ated nethodol ogi es exi st for

t he hydrolgehemedl al kyl esters and tert-butyl carbonyl am nes and are known
to those skilled in the art. Furthernore, other protecting groups for
carboxylic acids and anmi nes can be enpl oyed, Band their usage is known to

t hose skill ed 4 n\t he art IKH'r‘Beferences descri bi gRr ot ecti roup strategy
i ncl ude, H@r@ﬁ(@iﬁrﬁﬁfb‘f%ﬂ ng—&-osups HO—O i CIohetlsiaoR, J—6 W
McOm e, Plenu ess,

1 Br 2

Br, Br
NHR NH,

I
R]""'CHQ_O (CHz)n"" CH_COZR' —— Rl_ CH2_O (CHz)ﬂ— C':H_COZH

Br 3 Bf 4

Several other related methodologies exist for the hydrolysis of alkyl esters and
tert-butylcarbonylamines and are known to those skilled in the art. Furthermore, other
protecting groups for carboxylic acids and amines can be employed, and their usage is
known to those skilled in the art (references describing protecting group strategy include,
for example, “Protecting Groups in Organic Chemistry”, J. F. W. McOmie, Plenum Press,
London, New York, 1973, and “Protective Groups in Organic Synthesis”, T. W. Greene,
Wiley, New York, 1984).

Compounds of formula I of the invention where R, is equal to a hydroxy group (-OH), Rs is
a carboxylic acid, R, Rs is bromine and where variation is introduced at the R, position,
can be prepared using the method as indicated in Scheme 2 below (Examples 4, 5 and 7). A
method similar as above is used, but the reaction sequence is shorter compared with above

since the Ry hydroxy group needs no protecting group.



London, New York, 1973, and "Protective Goups in Oganic Synthesis", T. W
Greene, WIley, New York, 1984). Conpounds of fornula |I of the invention
where R4 wo oequabot o a hydroxy group (-OH), RS is a carbexylErPo2/enpsl, R2,
R3 is brom ne and where variation is introduced at the R position, can be
prepared using the nethod as indicated i n4Schenme 2 bel ow (Exanples 4, 5 and
7). A nethod simlar as above is used, but the reaction sequence is
shorter conpared with above since the R4 hydroxy group needs no protecting
gr oup. V\D%‘%@%@SO PCT/ EPO2/ 04193 14 Scheme 2 Br Br OH OH HO/ \
(CH2)p CH CH2-O0/ \ (CH2)ri (-HHCX2R -)IMBr 5Br 6 Br OH R -CH2
H Br 7 For those skilled in the&rart it is obvious that a
simlar nethod above c@ﬁ be applied when co /==\‘ vvherQH R4 is equal to
a thio groHg ACE)prepacesk -Furdhar—CcH @ ((ﬁfg;m&};a_¢02gf ~they
invention wherg=R4 is equal to a hal ogen can be \sp¥epar ed usi ng the nethod
as indicatedp/n Schemg 3 bel ow (Exanple 6). Angpie 8 ise¢ diazotated and
reacted with an activated olefin, to give the addition product 9. This type
of reaction is wellgknown in the literature and is known as the Meerwein
aryl ation reaction a revi egH see Donbrovskii Russ. Chem Rev. 1984,
53, 943-955)y - LErNY @ t_Q' met hod shoul d be obvious for those
skilled in the art. Bhoainati 6f, coupflng and deprotection to give end
conpound 12 can be 819 e in g si m | ar way as descri bed above. Schene 3 WO
02/ 092550 PCT/ EP02/ 04193

For those skilled in the art it is obvious that a similar method as above can be applied when

compounds where R, is equal to a thio group (-SH) are prepared.

Further compounds of formula I of the invention where R, is equal to a halogen can be
prepared using the method as indicated in Scheme 3 below (Example 6). Amine 8 is
diazotated and reacted with an activated olefin, to give the addition product 9. This type of
reaction is well known in the literature and is known as the Meerwein arylation reaction
(For areview, see Dombrovskii Russ. Chem. Rev. 1984, 53, 943-955). Any alternative to
this method should be obvious for those skilled in the art. Bromination, coupling and

deprotection to give end compound 12 can be done in a similar way as described above.

Scheme 3



15 R HO\ NH2 HO\ CH2 CHCX2R --~ 8 9 Br Br R R HO CH2-CH -CO2R ) No
RI-CH2 O CH2ZCHCO2R Br 10 Br 11 Br R I R CH2 O CH2ZCHCO2H R= C1 Br 12
The conpowodg/0ed55¢ he i nventi on are antagoni sts or parti al PERERGDM193 S,
preferably a-selective. As such they are expected to be useful in nedical
therapy. In particular, they are expectigd to be useful in the prevention,
inhibition or treatment of a disease which is, dependent on the expression

of a T3 regqul 2 gene or associ at ed h met%bol iC dysfunctl on. Exampl es
WHheart—r% at B0 @Fls CdutHRas car8i ac  arrhyt hni as

of such diHse
i cular arrhythm as), specially atrial fibrillation and

(atrial and ve¥H
ventricular tachycarglia and fibrillation. THe conpounds of the invention
may al so be useful for the treatnent of thyrotoxicosis, especially in the
therapy of epderly patients, subclinical. hypsrthyroidism and other

rel ated endocry di sorglers related to thyroid hprgone. npounds of the

i nventi on 4 o @g_I§+a@©§goanhs—mughcﬁfﬂﬁ—' cal— JRC actiwhty,
and may be usefd) in Tredi cal treatment to i mprove=the clinical course of
various liveg/ diseaseggsuch as: alcoholic livgf diseasegiviral (Hepatis
A B,C D E) Irtver diseases, and immunological |iver diseases. The

T3-ant agoni st may have principal activity in the liver, and thus have a
preferenti al hepa activity, with mninmal activity in the rest of the
body to reduce sigg fectslﬁs% ated with the treatnent. It is known
t hat i nducki6R:cP §§’:[|or mal |y 36 | evel s of circul ating

t hyroi d hor nones ga pot h)l/g oidism is a rewarding

T

The compounds of the invention are antagonists or partial antagonists, preferably
oa-selective. As such they are expected to be useful in medical therapy. In particular, they
are expected to be useful in the prevention, inhibition or treatment of a disease which is
dependent on the expression of a Ts regulated gene or associated with metabolic
dysfunction. Examples of such diseases are heart related disorders, such as cardiac
arrhythmias (atrial and ventricular arrhythmias), especially atrial fibrillation and ventricular
tachycardia and fibrillation. The compounds of the invention may also be useful for the
treatment of thyrotoxicosis, especially in the therapy of elderly patients, subclinical

hyperthyroidism, and other related endocrine disorders related to thyroid hormone.

Compounds of the invention may also be T; antagonists with a preferential hepatic activity,
and may be useful in medical treatment to improve the clinical course of various liver
diseases such as: alcoholic liver disease, viral (Hepatis A,B,C,D,E) liver diseases, and
immunological liver diseases. The Ts-antagonist may have principal activity in the liver,
and thus have a preferential hepatic activity, with minimal activity in the rest of the body to
reduce side-effects associated with the treatment. It is known that induction of a state with
abnormally low levels of circulating thyroid hormones (hypothyroidism) is a rewarding
treatment of liver diseases as hepatic cirrhosis/fibrosis. Nevertheless, induction of
hypothyroidism it is not an accepted therapy for liver diseases. The major reason is that
currently available methods to induce hypothyroidism inevitably leads to a general

hypothyroid state since the thyroid glands production of T, is blocked. General, systemic



treatnment of liver diseases as hepatic cirrhosis/fibrosis. Neverthel ess,

i nduction of hypothyroidismit is not an accepted therapy for |iver

di seases.wWolhe/omspor reason is that currently avail abl e neChaPe2/04193 nduce
hypot hyroi disminevitably | eads to a general hypothyroid state since the
thyroi d gl ands production of T4 is blockegd. General, system c WO 02/092550
PCT/ EP02/ 04193 16 hypot hyroi di sm causes a nunber of unacceptabl e, clinical
synpt ons dypbthgidipeedeses a nudpr elsiageeptabihalint FY‘BHJ‘OE’(S(?}JCIAFSSW?'X?CF%H% me of
onset frominitiation.of ther nti | i-d] i ' is
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hypot hyr Oih%éd{}zﬁ}ﬁisxﬁ‘Eﬂlaﬁﬁésrt & rafRA D! BpRbaNd nonesaPi escepir Eatagomists plociso
ant agoni st ""w maj or accunul ation in the |iver does spare the bod¥l. from

the del et giidwudypothaoidian bugandsr fisteh jisotstapdaiddherapies e Te JREFBINIFAZOMHhe
i nvention may therefore be used.to treat ert ai yer.di.s; h as
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Cinduced |iver c h@,@& .S, TRBHohbdlds o Biedsidntionh hgaycieefsads usdd tottesat
i nventi ongﬁ%?fgla}f 3" Be gfsséldng (t)r at gertai n skin disorders or. dijseases

such as keb@iiflSiver divghey) eakthsdsichrori¢ alhelmlisimacse hipsitiy.odirenic hepritispsor i asi s,
Dernier's disease, _eczemm,  chl oracpg, opi.c dermatitis, pityriasis,
hirsuitismepatitisdkintusedliyersirhasis, Wgﬁ‘(@iﬁﬁﬁ ¥kin disorders or diseases as
descri bed above, the conpounds of the invention may be used in conbination
with a retinoid or a vitamn D anal og. Exenplifying the invention is a

phar maceutypg %bn?@ﬁ%&iﬂﬂl@iﬂvéﬂmrhsj algo heysedfto tisat cerleimiimdisordssridedsedbove
and a pharmaceutically acceptable carrier. A so exe Iifgi NYe %&l@ diig%géﬂi on
i s a phar vecheastketeitls, conghsaed skam LicheaPByus W%}%@%ﬂﬁ“’&a Pne“'tonpounas”
descri bed above and a phar. L-call y: Al Sdarrirf) T trbatidgr at i on
of the i n\?g?ﬁl?aoﬁﬁlofascng’ aﬁ?pdgggrg%%%ﬁ,aﬁl klla?]ig’Cl}gfgjipilﬁtic'ﬁlfian?aceutIii cal r)(f:g(r;rrposi tig(r)n

CONpri si NG HQRr i 8r aRYased ad decrilarmbousdie despoinde df tisdwesnsind naay be used
pharmaceutical |y acceptable carrier. Another enbodi ment of the invention is

a nmethod &f combmetiomwitharetnaid a2 srapre@RRcly a  di sease which is
dependent on the expression of a T3 regul ated gene or associated with
met abol i c dysfunction in a mammal in need thereof by adm nistering to the

manmel  a ghenaRg ieahientieh iespharmassmical conipesitipnabniphisinganp ofifes or

phar maceut i cal conpositions . ] ifor
compounds described above and a pharmaceutically acceptable carrier. Also exemp ifying
the invention is a pharmaceutical composition made by combining any of the compounds
described above and a pharmaceutically acceptable carrier. An illustration of the invention
is a process for making a pharmaceutical composition comprising combining any of the

compounds described above and a pharmaceutically acceptable carrier.

Another embodiment of the invention is a method of treating, inhibiting or preventing a
disease which is dependent on the expression of a Ts regulated gene or associated with
metabolic dysfunction in a mammal in need thereof by administering to the mammal a
therapeutically effective amount of any of the compounds or pharmaceutical compositions
described above. The said diseases may be heart related disorders, such as cardiac
arthythmias (atrial and ventricular arrhythmias), especially atrial fibrillation and ventricular
tachycardia and fibrillation, especially in the therapy of elderly patients, subclinical

hyperthyroidism, and other related endocrine disorders related to thyroid hormone.



descri bed above. The said di seases may be heart related di
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prevention of a disease which is dependent on the expressibn of a T3
regul at edat@éﬂ?ﬁe_ or is associated with a netabolic dysfunction. Still
further exenplifying the invention is the use of any of the conpounds
described above in the preparation of a nedicament for the treatnent and/or
preventi OF'u\‘?tFer Qﬁ@rﬁbliﬁzﬁ{%‘he Ghveheer tiehsusesafeiny af theaotimonds dasgtibed soveder i al
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\é F 32 ; : ;u I a{e_lir@tamtmlrcg‘l alanahcamem@ for theytrpaspent, datpRIER OF Pr ‘?Vﬁmfcfﬂagft %‘@F%ﬁgﬁ of
. patients, subclinjcal hypert oi_di alge i
?Ih Zor der S:Vhé‘{héﬁ é?’ hel%tr??rtb? GXMB%FP&n@ayTjJFgﬂgtr%gxg@%%ﬁ%P %{Orcléi?étdhe i %VZR? ?g:ll |n§
use o .0f 1 i '
o e A B A o obrtain skin -

medi canent™ on or i i i
_ _ | prevention of certain skin
di sor der s g5, Hinde asRsibsdabovasin Kied mepEatiorofmedidaskatfpr thedteatmat andror

i chtyosis, acne, psoriasis, Dernier's disease, ec i
der mat i t i prevaitioprafasis relhied slisordessrsedhans cgrdipe Wﬁ@%’fﬁﬁpl re":e{clgﬁddﬂ%iioﬁl ’

der mat i | Ay S
may e usemmBs SRR P Rt Rioy o S TR Bl MRyt OF

conmpounds_of . . i i : hH idi

o LS PHESERpy SV AR ORHERR, RBcRABAIMypEEliedidism, and btter atlagdsa
forms as Stpg%%i;?s, capsulf}}es (eagﬁ&of whi ch may iy%cl u}ge sust ai ned rel easeggr
timed rel gafRrine disorders related to thyroid hormone.

Further exemplifying the invention is the use of any of the compounds described above in
the preparation of a medicament for the treatment, inhibition or prevention of certain skin
disorders or diseases such as keloids, roughened skin, lichen planus, ichtyosis, acne,
psoriasis, Dernier's disease, eczema, chloracne, atopic dermatitis, pityriasis, hirsuitism and
skin scarring. In treating skin disorders or diseases as described above, the compounds of

the invention may be used in combination with a retinoid or a vitamin D analog.

The compounds of the present invention can be administered in such oral dosage forms as
tablets, capsules (each of which may include sustained release or timed release
formulations), pills, powder, granules, elixirs, tinctures, suspensions, syrups and emulsions.
Likewise, they may also be administered intravenous (bolus or infusion), intraperitoneal,
topical (e.g., ocular eyedrop), subcutaneous, intramuscular, or transdermal (e.g., patch)

form, all using forms well known to those of ordinary skill in the pharmaceutical arts.



formul ations), pills, powder, granules, elixirs, tinctures, suspensions,
syrups and enul sions. Likew se, they may al so be adm ni stered i ntravenous

(bol us orwonkwsisem), intraperitoneal, topical (e.g., oculpam/rPgpatiep),
subcut aneous, intranuscular, or transdernal (e.g., patch) form all using
fornms well known to those of ordinary skigll in the pharnmnaceutical arts. WO

02/ 092550 PCT/ EP02/ 04193 18 The dosage refgiémen utilizing the conpounds of
the presefhe Hosagatégimen sitifising dheepmprunde el @F@éﬁfvﬂl‘(%ﬁ’&n\}%ﬁﬁiﬂ B factors
pat i ont - easereRo Py GHIERE! BERE HATE 5o it & EIEE Py g8 Jpicd"®
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the effective amount of the drug required to prevent, counter or arrest
the progr essithetehfernploged.i An ordnaily gbdlsd ebyseiapeignasaner SHIGAR £¥h, when

used for the indicated effects, wll range e en about Q per kg of
body wei gmadﬁzédeteaymeﬁgﬁ PESAH0S thFSfﬂsﬁb‘{?tagﬁ‘d’él? aéﬁf%gff‘a%%ﬂw%cf@f e?g‘%\ty 0.01 ny

per kg of body wei ght : to 10 ny/ kg/ day, and nost
pr ef er abl 90161?% ‘F@“%g}dhgg;%g‘%é’gw%gé%’% adm ni stration, the conpositions

are preferably provided in the formof tablets containing 0.01, 0.05, 0.1,
0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, and 50Q milligrans of the
active i ngrgidiosmdes bfthet presesy myewiie, when aad i therindisated §He¢d Yd2RE 1 he

o about 5oy om0l BETEyEE PharedURet e gy BRAbEVE g b dluRp g iy, ™
about 100,15, 90,611 48 kP9 SELRN weibil A ¥RnaUBlocut i 1o pu Qindatoddos oS

wi || rangBr to about g/ mnute during a constant rate

i nfusi on. I%gé@gg,@gp%,bymg/kg‘/QﬁmOEkﬁdﬁalmfdnﬁﬂietraﬂcesmﬁcdnipoeiuitohmarermyfet@ly
adm ni stePe In"a single daily dose, or the total daily %0538 r’r?% be
admi ni st epedided iditv e afostdets sontening Q-At.<L0B0. kO 1t0, el O dPai @_,1 Y,
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admi ni st exggh itbut bO178s B sfoua 500 ansdenammttive dhgrodieyt, prefuray froreaking dgas
to about 100 mg of active ingredient. Intravenously, the most preferred doses will range
from about 0.1 to about 10 mg/kg/minute during a constant rate infusion. Advantageously,
compounds of the present invention may be administered in a single daily dose, or the total |
daily dosage may be administered in divided doses of two, three or four times daily.
Furthermore, preferred compounds for the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal routes,
using those forms of transdermal skin patches will known to those of ordinary skill in the

art. To be administered in the form of a transdermal delivery system, the dosage

administration will, of course, be continuous rather than intermittent throughout the dosage

regimen.

In the methods of the present invention, the compounds herein described in detail can form
the active ingredient, and are typically administered in admixture with suitable
pharfnaceutical diluents, exipients or carriers (collectively referred to herein as “carrier”

materials) suitably selected with respect to the intended form of administration, that is, oral
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i ncl udes Wo%%%%r‘n%sﬂn%ﬁﬂ@? s 01G%e, Qb it R ELATOHAH R 58 §t5!zlr§te, sodium

benzoate, sodium acetate, sodium chloride and the like. Disintegrators include without

m’:!

limitation starch, methylcellulose, agar, bentonite, xanthan gum and the like.

The compounds of the present invention can also be administered in the form of liposome
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles and
multilamellar vesicles. Liposomes can be formed form a variety of phospholipids, such as

cholesterol, stearylamine or phosphatidylcholines.

The present invention includes within its scope prodrugs of the compounds of this
invention. In general, such prodrugs will be functional derivatives of the compounds of
this invention which are readily convertible in vivo into the required compound. Thus, in
the methods of treatment of the present invention, the term “administering” shall
encompass the treatment of the various conditions described with the compound
specifically disclosed or with a compound which may not be specifically disclosed, but
which converts to the specified compound in vivo after administration to the patient.

Conventional procedures for the selection and preparation of suitable prodrug derivatives
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conpounds of this invention which are readily convertible in vivo into the
requi red wormpomesdd Thus, in the nethods of treatnent of tha/EPozeant
invention, the term"adm nistering” shall enconpass the treatnment of the
various conditions described with the cogpound specifically disclosed or
with a conpound which may not be specifically disclosed, but A which
converts te deherilsplefiriekatiplednbasign pAPxodugsa ?‘ﬂé[ﬁ Bundeands Elsevien 10854 he
patient. Conventional procedures for .the sel arati on

sui tabl e why@rlﬁ@mémr@faﬁub% CTRPF R BIBG IR 56 CPRET EIMO{IABSQT%% coppolads CI’I bed,
for exampl e i Ngﬁ ggﬁl%

which is Pﬁ&#ﬁg? e%18§ Pe IPTd gr en enﬁlg?oec}d:tl?lr?g?t S er%?lld? g%?/ﬁyﬁll\/g?gé%%? etsheof
the conpoyy lcdlqﬁhlg‘ges active species produced upon introduction of
conmpounds of This invention into the biological mlieu. EXAVPLES The

foll ow ng Exanpl es represent preferred enbodi nents of the present

i nvention. However, they should not %Nﬁ?ﬂﬁérued as limting the invention
in any way. The 'H NVR spectra wer sistent with the assigned
structures in the Exanples. Exanple 1. 2

Am no- 3-[ 3, 5- di br ono- 4- ( 3- bronpbbenzyl oxy) phenyl | propionic acid (a)

N- (tent - bmh@ﬂp@mhgmthmp}as@@rmnﬂpxtefaﬂedestb@dm(l@t&gf)f@@Qr%ﬁlﬁsovfmél@m n gl aci al
acetic acid (100 rrLL Sodi um acet at e g?j and a few droag{s W was
added undHowsver, theyghoulfigiof bwssyeﬁ%lbmwng S PREGhiBHY Tg?)

After 16 hours, the reacti ture i um t hi osul phat e
unti | theSR?FHﬁéi\?r?:GlllBWSI%?I@%B’L@F@“%F Str}l(téﬂggetg ﬁ%%e"n%&a?nﬁ & was concent rat ed
and the residue subjected to colum chromat hography (silica gel,

i so- hexane/ et hyl acet at e) Thi s gave 2 55 g (84°/c) of

met hy! - 2- Egainplbeil o0/ a.5 : AL

A ot ur R w%‘v?ﬁ}atow&opy ”?%ig;aa‘?h%%w B R %’*8@%‘ %Wmﬁiéﬁ %4* -
phenyl ) r@%ﬂp%&lﬁx?%ééatg(l 9g§§nd7m3v0d@@ﬁ%?%@ﬁ&laumi@&hbﬂeﬁitﬁnﬁg 14 g,

1.0 I'n acetone was stirred at roomtenperature. After 10
m nut es Sfdl)lbwmbgrnﬂyﬂ) v seoard dditbor( Brogtnay(0.8 mL). After 16 hours, the reaction mixture was

treated with sodium thiosulphate until the orange colour disappeared. The reaction mixture

was concentrated and the residue subjected to column chromathography (silica gel,
iso-hexane/ethylacetate). This gave 2.55 g (84%) of methyl-2-tert-butoxycarbonyl-
amino-3-(3,5-dibromo-4-hydroxyphenyl) propionate as a white solid mass. LC-MS

(electrospray): m/z 454 (M+1).

(b) A mixture of methyl-2-tert-butoxycarbonylamino-3-(3,5-dibromo-4-hydroxy- phenyl)
propionate (0.15 g, 0.33 mmol) and potassium carbonate (0.14 g, 1.0 mmol) in acetone (10
mL) was stirred at room temperature. After 10 minutes 3-bromobenzyl bromide (0.25 g,

1.0 mmol) was added. The reaction mixture was heated at reflux for one hour, cooled
down to room temperature and concentrated i vacuo. Diethyl ether was added to the
residue and the mixture filtered through a celite pad. The resulting filtrate was concentrated
and the residue was dissolved in methanol (20 mL). An aqueous solution of sodium
hydroxide (1.7 mL, 1 N) was added dropwise and the reaction mixture was stirred over
night at room temperature. The solution was acidified with hydrochloric acid (2 N) and the
volatiles were removed in vacuo. The residue was collected, washed with water and

purified by column chromatography (silica gel, chloroform/methanol 9:1). The



1.0 mmol ) was added. The reaction m xture was heated at reflux for one
hour, cooled down to roomtenperature and concentrated in vacuo. D ethyl

et her wasweddeeess@® the residue and the mxture filtered thmmpghoaszelite
pad. The resulting filtrate was concentrated and the residue was di ssol ved
in methanol (20 nlL). An aqueous sol utiompjof sodium hydroxide (1.7 nmL, 1 N)
was added dropwi se and the reaction mxture was stirred over night at room
t enper at uisernidigatsol uti on was acidified with hydrochloric acid (2 N) and

i th et omedd B R B B drr HReRST oy RSk E g ashed
chl orof or ﬁ&éﬁ&n@ﬁap wis dhsolvEagn WehR26:892 580 10GTY FRA2A04d 3 cetidlacid (0.22

i nt er nedi met hyl - 2-tert-but oxycar bonyl am no-3 - [3, 5-di bronp-4-(3
- br onobenzyll, &7 phexiywhs adsledpirepwise. dcftat fowrrdogissisingat fopmde@ReBREAeAthane
(10 nL) and trifluaoroagetic. acid. (0.2 nL .87 | )...was.,added dropw se.
After fouPquoys golytipp P?H%ta%ﬁlurpGﬁgP@M?@gﬁya%@ggdﬁgg%gHso Ia_BP oS %ﬁ\giy
potassi “”‘7.%8‘%394%?0%‘?511{1@@%%%&%_1)1[1\P(ﬁﬁm?éi%éic&ﬁ&mkat@d PHRlo aRpIeXEdaES!l Y 7 to
8 was obtained. The reaction m xture was concentrated in vacuo and the
resi due Pthfiﬁéd BEIHPY. (HPldeh4:Z0 61083 CHE CBITS 0:98-288n SH0XbbilnphaS®R; sokiznt e

Yo}

phase: vent A, water with 0.5 %formc acid, solvent %ﬂ gﬁe oni tgi& e;
Gr adi ent : vatariwitl8d 5 96 formipesids spleenyP, aseteiiles FydBnfiZdin Sthiosd JhgR 199 7y
(12% of . _-am nQ@-3- - di_br - onobenzyl oxy) phenyl ] pr opi oni c
acid. LC REB "?‘éﬁ“é&?@ﬁf@ﬁﬁ?gen?%&%%% (M1) . Exanpl e 2.

2- Am nOo- 3-[;3,iR0 AL B! 28T dmb - {3-briokiedemBldyhsienzlbropsionaeid: LGGMpi oni ¢ aci d
To a stirred mxture of nmethyl-2-tert-butoxycarbonyl am no- 3- (3, 5-di brono-
4- hydr oxy fdievigdsprap): oniz o8t él({@ﬂ?b)-g, 0. 44 nmol ), potassi um carbonate (0.15

g, 1.1 mmol) and acetone (15 nmL) was added 3-trifluornethyl benzyl brom de
(0.26 g, 1.1 mmol ). The procedure followed was the sane as described in

Exanpl e 1y hipt1d 522 ARt 3- 08,5 ibAdth 61 3- t#ifluoRmieaylbairyloxh ) plivayl]prepionili at e
met hyl - 2- - but oxycar bonyT am no- 3- | 3, 5- di br ono-
4-(3-trif heidr met hyl benzyl oxy) phenyl ] propi oni ¢ acid was not done.

PUri i cat 0% s(t)i];'rezi NS b 3 methyl-2-tert-butoxycarbonylamino-3-(3,5-dibromo-

4-hydroxyphenyl) propionate (0.20 g, 0.44 mmol), potassium carbonate (0.15 g, 1.1 mmol)
and acetone (15 mL) was added 3-trifluormethyl benzylbromide (0.26 g, 1.1 mmol). The
procedure followed was the same as described in Example 1, but the isolation on column
chromatography of the intermediate methyl—2-tert-butoxyca:fbonylamino&-[3,5-dibromo—
4~(3-trifluormethylbenzyloxy)phenyljpropionic acid was not done. Purification of the final
residue by HPLC, using the same conditions as described in Example 1(b), gave 20 mg (9
%) of 2-amino-3- [3,5-dibromo-4-(3-trifluormethylbenzyloxy)phenyl]propionic acid.
LC-MS (electrospray): m/z 498 (M+1).

3.5-dimethyvlbenzyloxy)phenyl]propionic acid

Example 3: 2-Amino-3-[3.5-dibromo-4-
Methy1-2-tert-butoxycarbonylamino-3—(3,5—dibromo—4-hydroxyphenyl)— propionate (0.20 g,
0.44 mmol) was coupled with 3,5-dimethyl benzylbromide (0.22 g, 1.1 mmol), using the

method described in Example 2. After deprotection and final purification on HPLC, using
the same conditions as described in Example 1(b), 70 mg (35 %) of
2-amino-3-[3,5-dibromo- 4-(3,5-dimethylbenzyloxy)phenyl]propionic acid was obtained.
LC-MS (electrospray): m/z 458 (M+1).



resi due by HPLC, using the sane conditions as described in Exanple 1(b),
gave 20 ng (9 9% of 2-am no- 3-

[ 3, 5-di broomAds3e tri fl uor net hyl benzyl oxy) phenyl ] pr opi oni ®@caird2/041RC- M5
(el ectrospray): mlz 498 (M1l). Exanple 3:

2- Ami no- 3- 13, 5-di br onp- 4- (3, 5-di net hyl bepzyl oxy) phenyl | propi oni ¢ aci d
Met hyl - 2-tert - but oxycar bonyl am no- 3- (3, 5- di brom) 4- hydrox phenyl)
pr opi onat Exatpko4:03-[3.8-Dibremp4-(naphtizaiein e XY R % BDEORAORICO i de
(0.22 g, 1.1 mmol ), using t he nethod descrlbed in Exanple 2 After
deprotectﬁﬂd and final purification on HPLC, using the sane conditions as
descri bed, | 9 JeQ e St eidak ono-

4- (3, 5- d| %%1)‘(: nzyc}%&ﬂ% }Héﬁaﬁ?%g%ﬁlzghéc\%ﬁﬁaggobtg?lr}l,ed LC M5

(el[ ectr oswb }atu@{@déﬁb&ﬁ(o;geﬁ)o a &k}ﬂhﬁkﬁaﬁ] M?ﬁnomﬁmﬁmggp@@yl)mpmmmé 4:

3-[ 3, 5- D brono- 4- (napbt hal en- 2-yl net ho 11 y propi.on

(a) Concemonabysttatayd} senolyin mediane] @i?ﬂxlryq ¥ge i;ghﬁ_yfﬁmgoé@l@ﬁ ﬁbgfﬁ&?ﬂlﬂgt
room te erat re_under e, the
2y oy P A TAT BUHSH el b, *ie b Rn@iuion of he resction mixure,

met hanol ;2% yehbw rééidud wah HlSY(ﬁWB(DMI &lpfl atdtam (%mlstand vashddowitip @ satoraded  at

room tenperature under nltro% After conc ntratlor] of the reai‘ tg
mi xt ure, aqwoufb sajhtioryef sagivrn digashesataéld BidSlheAgequs laer yias SEEicled Wity ni)

and washe sat r u I (

The dishiserrapas! SHEnn SR AR A R AR RRRE R LB,
CO"b' ned ﬂft&\%qﬁmhﬁgx%égm&lﬁl sOpeROiiddiReh dob. Vs gmvealnﬁl 2 offr.zmydmmmm ough
magnesi um su ate and silica gel. This gave 1.6 @&h{ roxy- 3-
hydr oxyphhyqxbmmpympmpmam atidrotetyil esten 9éra C@@l&leéwém qtfoslarejf
(electros?%sa rr 195 (M1). (b) To a m xture of
2- hydr oxy+ %MZ ydroxyphenyl )propionic acid nethyl ester (8.1 mnol),
sodi um acetate (24 mmol ), acetic acid (85 nL) and sone drops of water,
brom ne (24 mvol) was added carefully at roomtenperature. The oLan e
sol ution @9 osd inixtec: df&-hﬂboxﬁét(ﬂshﬁtoxb’bhﬁﬂy{)éw&né‘f aid methyl ﬁ%te’a% Img‘h‘é

i 09ul phaBum pgesydkmEaD1 R Syar oty soBOYR or MAldh B8R Roct um

mmol) was added carefully at room temperature. The orange solution was stirred for 20

hours at room temperature in the dark. The orange reaction mixture was quenched with an
aqueous solution of sodium thiosulphate. The obtained light yellow mixture was
concentrated i vacuo, diluted with ethyl acetate (50 mL) and washed with water (2 x250
mL). The organic layer was dried over magnesium sulphate and concentrated in vacuo. The
residue was purified on column (silica gel, n-heptane/ethyl acetate 3:2). This gave 1.9 g of
3-(3,5- dibromo-4-hydroxyphenyl)-2-hydroxypropionic acid methyl ester as a colourless
solid mass. LC/MS (electrospray): m/z 353 (M-1).

(c) A mixture of 3-(3,5-dibromo-4-hydroxyphenyl)-2-hydroxypropionic acid methyl ester
(0.25 mmol) and potassium carbonate (0.3 mmol) in acetonitrile (5 mL) was stirred for 10
minutes at room temperature under nitrogen. 2-Bromomethylnaphthalene (0.3 mmol)
dissolved in acetonitrile (1 mL) was added with a syringe. The reaction mixture was stirred
for 15 hours at room temperature under nitrogen. After concentration in vacuo, the light
yellow residue was diluted with ethyl acetate (20 mL) and washed with brine (25 mL). The
organic phase was dried over magnesium sulphate and concentrated iz vacuo. The residue

was purified on column (ethyl acetate/n-heptane 1:3). The fractions containing the coupled



concentrated in vacuo, diluted with ethyl acetate (50 nL) and washed with
water (2 x250 nlL). The organic |layer was dried over magnesi um sul phate and
concent r awedziomess@acuo. The residue was purified on col unectgiroz/ecasgel ,

n- hept ane/ et hyl acetate 3:2). This gave 1.9 g of 3-(3,5-

di br ono- 4- hydr oxyphenyl ) - 2- hydr oxypropi @i ¢ acid nmethyl ester as a

| our | lid LC/ M (el ect 1 A m xt

SNt A SR MV AP A E?sz%e%m?%@ﬁf%% Y dyeo ey
0.25 | d

Ly en T shuis o RhARR LB REIRO TS 100 xihs ARG el iRk ifoh i BurE s

2- Br Om)m?% AyLpapht %hfsrbﬁ 16 G FeriB@biure, dbigERAVEith h}fdradﬂa@madld (A W) @rid the) was

added with a syringe. The reaction mxture was stirred __for 15 hqurs at
r oom t enpeohtily whentaemoved ogerio Allhe formed peasinitets Was ?dlw@éuwasmﬁémrh ght

125 nL). st aon griied BRESE bineY Bl LA PEr Sraan A s Tin g agalhe " o1 e
conoent at et i YRGS HIEal P05 VFmBUEh! R0 mls,lga% (Pilab %) of

acet at e/ nP ractions containing the coupl ed 02/ 092550
PCT/ EPO2/ @‘{3%3d1b?o3nc513&t—@fapﬁdhamr2%yI}nmmh@d)pheny@érhyda@@mm@ll@l peid @b aevchifen

net hanol (10 nl), and an aqueous ol ut ri lithium hydroxide (10 m., 1N)
was addedsalit s LWMsI‘(éIePEQW%Bn 9&%&1\@ stirred for 15 hours at room
tenperature, acidified with hydrochloric aci d (2 N and the volatile
solvents renoved in vacuo. The forned pr eC| pi tate was col | ect ed washed
with wat e BUSI[3, 5 95bYbin6-4-F € PIOPIOIN
Mobile p ase bacetonitrile and 60% 25 mV anmoni m acet(%t %) Tlﬂ' S gave
11 mg (9 WB- (@js-Dmcﬁrﬁg)-g-}gydw)qmbenyl) -2-hydroxypropionic acid met yl ester (0.2

s, LG s Cenii pabr R S PR RE bR B blpgigmiibd e ol €

D D1 om0- dal25iBEe IO PRy 81 HEdBORPRARI3ibrarabd-(3-bromo-
3-(3,5-Di rorm 4- hydr oxyphenyl ) -2- hydr oxypr opi oni ¢ aci d ester (0.25
mol ) wasemdtpdyﬁnhevwlt]ﬁ hydmo}@rmomomp@ﬁdr?éta 1%%@@@58@@%{%?%&”& ing

t he nmet hod de? ged in Exanple 4(c). This gave 51 ng (40 % of
3-[3, 5- di BY ng( brono- benzyl oxy) phenyl ] - 2- hydr oxypropionic acid as a
white solid mass. LG/ MS (el ectrospray): mfz 507 (M1).

Example 6: 3-]3.5-Dibromo-4-( 3-bromobenzyloxy)phenyl]-2-chloropropionic acid.

Sodiumnitrite (0.12 mol) dissolved in water (25 mL) was added slowly at -40°C to a
susp'ension of 4-aminophenol (0.11 mol) and concentrated hydrochloric acid (12N, 25 mL)
in acetone (125 mL). The temperature of the reaction was not allowed to exceed -10°C
during the addition.. The dark mixture was stirred for 45 minutes below 10°C and methyl
acrylate (0.56 mol) was added. The suspension was then heated to 30°C and copper(I)
iodide (0.0025 mol) was added carefully such that the temperature did not exceed 32°C.
The still dark suspension was stirred at 30°C for 30 minutes and at room temperature for 3
days. After concentration of the reaction mixture, the dark residue was taken up in
dichloromethan (200 mL) and washed with water (250 mL). The aqueous layer was
extracted with dichloromethan (2 x200 mL). The combined organic layers were washed
with water (3 250 mL) and brine (250 mL), dried over magnesium sulphate and
concentrated under reduced pressure. The dark red residue was purified with HPLC
(YMC-Pack, D-C8-5, 250x20mm, 5pm, 120A; Mobile phase: 30 % acetonitrile and 70 %
25 mM ammonium acetate). This gave 4.7 g of 2-chloro- 3-(4-hydroxyphenyl)propionic
acid methyl ester as a pale yellow solid. GC/MS (EI): m/z 214.6 (M*).



Exanple 6: 3 13,5 Di brono-4-(3-bronobenzyl oxy) phenyl ] -2-chl oropropi onic
acid. Sodiumitrite (0.12 nol) dissolved in water (25 nL) was added slowy
at -40C twoan/ossspensi on of 4-am nophenol (0.11 nol) and ecmmEPar/oabed
hydrochloric acid (12 N, 25 nL) in acetone (125 nlL). The tenperature of
the reaction was not allowed to exceed 940C during the addition.. The dark
m xture was stirred for 45 m nutes bel ow 10C and nethyl acrylate (0.56
nol ) was added. The suspension was then heated to 30C and copper(l) iodide

0. 0025 nol dd fully such. that d
320 Thotbsbreomar ¢ tuepertrp uatodie P fmtdf SEEFAPRYLT SihiRioLe 2

room t enper. HB&? Pﬁfe{nﬂﬂeﬂ frﬂﬂgg@admu)mgoth3;seactlon mi xture,
t he dark ?%%é S’gm\%gédae en ugl in di cﬁﬂoromat han (200 ni) .and &a&shed W th

wat er ( 25@brdne-4Theragpiand)- I—aybrromaglon@ﬁmdaé@fbﬂl GRIE @S al"Y:lWieéPB gn (2
x200 mL). The conbi ned org ni yers were washed wth water (3 x250 niL)
and bri neLCA¥E (eleytrospray éhéﬂr}ém um sul phate and concentrated under
reduced pressure. The dark red residue was purified with HPLC (YMC- Pack,

D C8-5, 250x20mm 5m 120A; Mobil e phase: 30 % acetonitrile and 70 % 25 niM
ammoni um g;g @t(?]tseahbro'lfﬂd)-a -lgdyexyphonyd)- %hlbmmmmpmc acid methyl ester (0.35mmol) was

b T LR AR i s

or om nat et LG b PeRee yaR R e IR b é‘;\ﬂmgﬁ'e) 160 g of

3-(3,5- d A 0XaRe piplonde adid. dripiSofeleotrpsprandi iv/zB2hiN-ldst er as a
white sol Fﬁ{zga Yﬁjﬂéﬁ I\/B (el 1?e)%:dtpr(:)spray) mz 371.6 (M1). (c)

3-(3,5- dlbronD 4- hydroxyphenyl) 2 chl oropropi onic acid nethyl ester

0. 35nmol th: e
l(JSI ngmtrrﬁe ample7:5c0), H?Tpgé‘q %HWES Wén@g%&)x@&&#mfﬁa@!

3-[ 3, 5-di by ?qgm ianic hbid stom (2 5,0irdol) MBS NG
(el[ ectr o!spr g%? I(O?hobﬁ fPlgH&oQ IygmmhI&émﬁ;(:}plB 11?3 15rrr|;ep1hyim

(iyriin-2estipiat mnﬂ)qjﬂmnmethyz;yﬁgdmwmgmlwdm@gladnogﬁeglr)ne%hod of the

3-(3, 5-di brono- 4- hydr.oxyphen d Qb iHBHEWas 88d&I the 0. 25
mol ) wasmEEd) 4 e\?ﬁrm‘?éé‘?gﬁf‘%‘lp%ﬁé?ﬂ%l %‘3%%&3{%@6%3? Rydr ol 1yzed Usi ng a
modi fi ed ARt Qgcgloﬁfmf;xﬂﬁe during the coupling step. This gave 16 mg (15 %) of

3-[3,5-dibromo-4- (pyridin-2-ylmethoxy)phenyl] -2-hydroxypropionic acid as a white solid

mass. LC/MS (electrospray): m/z 430 (M-1).

General procedure for the preparation of Examples 8-22

To a solution of methyl-Z-tert-butoxycarbonylamino-3-(3,5 -dibromo-4-hydroxy- phenyl)
propionate (0.035 mmol) in dry acetonitrile (0.25 mL) was added potassium carbonate
(0.11 mmol), and the resulting mixture was stirred at room temperature. After 10 minutes a
solution of the appropriate halide (0.070 mmol) in acetonitrile or acetonitrile/ acetone 1:1
(0.25 mL) was added. When the halide was a chloride, a catalytic amount of sodium iodide
was added to the reaction mixture (Examples 9, 15, 16, 17, 18 and 19). The reaction
mixture was heated at 80°C over night. After cooling down to room temperature, the
reaction mixture was filtered through a silica SPE column (500 mg/3 mL), eluting with
n-heptane/ ethyl acetate 1:1 (3 mL). After concentration in vacuo the residue was dissolved

in tetrahydrofuran (0.25 4mL) and lithium hydroxide (1 N in water, 0.25 mL) was added.



met hod as described in Exanple 4(c). A catalytic amount of sodium i odi de
was added the the reaction mxture during the coupling step. This gave 16
ng (15 9wofo289255¢ 3,5 -di brono-4- (pyridin-2-yl met hoxy) pheaylEro2/04193
-2-hydroxypropionic acid as a white solid mass. LCMS (el ectrospray): nlz
430 (M1). Ceneral procedure for the -ppgparation of Exarrpl es 8-22 To a

solution of nethyl-2-tert-butoxycarbonyl am no ro hydr oxy-
phenyl ) fnmacma’t mn(mrem stprsfl pt qogw@plpg@é\{rgrgfté 4@0 Bfémﬁﬂr V‘\%ag added
pot assi um car hon KiEkamplas8, 361 (g ed at
room tenﬂéfrué‘iag 0%“1: é&xj%) U%mé%tpmgol ut gﬂh%?ﬁ?lﬁgba% ogrl ate halide
(0. 070 gl )iy A5t ARaid (16 99 Aetsol) (Eidneglosdloht 12: 13, 1(4@1251M}9 Ws

added. We e halide was a chloride, acatglytlg t of sg |od|de
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concentratton in vacuo the residue was dissolved . in tetrahy \A%B ran (0.25
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PCT/ EPO2/ 04193 25 The rea xt ur.e st KAt ur e.
After 4 hdighlem@h?ﬁ%(pér@L)/\gg%OngﬂlFsaart'rg%IB gAr4 5&%&%&&8%}’ %%% ny/ 3
m) using ha”"'d&%ﬁ%@gh%ﬁﬁlmﬁ amgant 81\ mdRiyl @tﬁlfd)d’ldi@&dm:hmimgne (10 %in

met hanol )™ ’é?rﬁﬁi‘s 13, 14, 15, 17, 19, 20 _and 21) as
el uent . Tﬂgﬁhfdrég{céﬁé £ci@0% ) Raé phrifiedbon amSPElQal grc@ﬁilﬁmééoﬁdﬂg/ﬁlné@ W%Wéﬁrl ca

SPE colum (500 ng/3 nL) wth n-he b} e fol | oned
by di chl @m@fﬂ@@dﬁ%ﬁ%ﬂlg’/‘fﬁm@%?mg 965% Eﬁé §r(§)n%l ai n| K %‘?acti ons
were col |l ected and DteVas Yo OThe resi due was deprotected
using tri PRROAPS L&Y P @?ggel ga&?%ggﬁiinlt E:dl chl%uromet hane, 0.5 nm.) for four hours
at roomtenperature. After concentration, the mxture was dissolved in a

m ni mrum anount of dinmethyl sul foxide containing trifluoroacetic acid
(10%, anBxpmpid8:ed on an SPE C18 columm (500 ng/3 -. nlL) using-water (2

m) foll o%w% D L RRL SR Aberiviody S8-NitASneloHeR BproBienibnoct
cont al ni 545 concent rated 1 n vacuo.

Methyl-2-tert-butoxycarbonylamino-3- (3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 2-bromomethyl-3,5-bistrifluoromethylbenzene and hydrolyzed
using the method described in “General procedure for the preparation of Examples 8-22".
This gave 16 % yield of 2-amino-3-[4~(bistrifluoromethytbenzyloxy)-
3,5-dibromophenyl]propionic acid. LC/MS (electrospray): m/z 564 (M-1).

Example 9: 2-Amino-3-{3.5-dibromo-4-( pyridin-2-yimethoxy)phenyl]propionate

triethylammonium
Methyl—z-tert-butoxycaxbonylamino-3-(3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 2-chloromethylpyridine and hydrolyzed using the method
described in “General procedure for the preparation of Examples 8-22”. This gave 21 %
yield of 2-amino—~3-[3,5-dibrom0-4-(pyridin—Z-ylmethoxy)phenyl]propionate triethyl-
ammonium. LC/MS (electrospray): m/z 429 (M-1).

Example 10:
2-Amino-3-[3.5-dibromo-4-(. 3—triﬂuoromethovaenzvloxv)phenvl]nronionate

triethylammonium



Example 8 2 Amno 3 14
(bistrifluoronethyl benzyl oxy-3, 5-di br onophenyl | propi onic acid
Met hyl - 2-were/omssoxycar bonyl am no- 3- (3, 5- di br onp- 4- hydr ox poh@pg2/H41popi onat e
(0.035 mmol) was coupled with 2-bronnnethy|-3,5-bistrif|uoronethylbenzene
and hydrolyzed wusing the nethod describgd in "CGeneral procedure for the
preparation of Exanples 8-22" Thi s %ave 16 % yield of

]

2- ani no- 3Methyll-strt-bitbxymadaylylibeA Ay od@pl;onso %l’dﬂ%m&ﬁsﬂp}%}aéﬁpﬁ%w

d. LC M5 | ect nl z 56
g?br ono- 4“(%‘%/16 gg ﬁ&gpﬁg‘? ﬂ%%do%%%MT p| onat e &b}%{l 54 ﬁ%@%&i}%%?usmg
Met hyl - 2- errl-gxetjﬂ!ﬂ& eéée%emwd;af&mr&ea&eeomh@ [p@éparafimhyﬂmxmpme By2)’p s onat e

(0.035 was coup wi th 2-chl oronet hy ridine and hydrol yzed usi ng
t he met hogavdllEB%mbldcbf M@erﬁe[h$ qumedu@etr fqm@h@?@ﬁ%%yé?}iydn of Exanpl es
8-22". This gave 21 % vyield

2-ami no- 3PP®Y§P&?%?%“@IPQWGPW%-I§}(% W&?Jfﬁq{a@pr?op Mildte triet hyl -
anmoni um LC/ MS (el ectrospray): mz 429 (M1). Exanple 10: 2 Amino 3 X3,5
di brono 4 3 trifluoronehoxybenzyl oxy) phenvl|roionate trieth Iammonium WO
02/ 092550 PCT/ EP02/ 04193 26

Met hyl -
(0.035 121
and hydr ol

en | pi onat e
zene
procedure for the

ri bed in "CGeneral
RICILY

preparat i B =S s gave 12 %yield of
2- ami no- 3pfetn _gitelgtr Nsyocaf&npratﬁlhmr(e;ﬁembmﬂyd&éfiwfmvb@nmhmmqam @0Bnat e

triethyl ammnl um LC el ect rospr m z 51&1}‘(0 %th lgx 1.2 Am no-3
X3, 5- di br ompeliwes coupled Wl@—ltbﬁomomﬁ* Resegmats Y ﬁ%%g? PPT opi onat e
triet hyl a « for tl ti f

Met hyl - {Tgﬁf’lyﬁggﬂ ngél?eblﬁwgr%sf%bgd (genglrabrp roced eh% rlgg/e r?leanyln)opr opi onat e

(0.035 piRS-LoUThRGaw 6196 yield of 2-amino-3-[3,5-dibromo-4- -(3-fluoro-5-
1- br ononet 3 fluoro-5-trifluoronethyl benzene and %'%SA% d usin t he
met hod deecﬁuom@tdeihnxy@moawpbmdmlenﬁteFrletﬂnéal}ameﬁm ectrospra

m/z 514 (M-1).

Example 12: 2-Amino—3—l3,5—dibromo-4-§3-ﬂuorobengloxy)phenyl]propionate

triethylammonium
Methy1-2-tert—butoxycarbonylamin0-3—(3,5-dibromo—4—hydroxyphenyl)propionate (0.035

mmol) was coupled with 1-bromomethyl-3-fluorobenzene and hydrolyzed using the
method described in “General procedure for the preparation of Examples 8-22”. This gave
10 % yield of 2-Amino-3-[3,5-dibromo-4-(3 -fluorobenzyloxy)phenyl]propionate
triethylammonium. LC/MS (electrospray): m/z 446 (M-1). ‘

3.5-dibromo-4-

Example 13: 2

triethylammonium
Methyl-2-tert-butoxycarbonylamino-3 ~(3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 1-bromomethyl-3,5-difluorobenzene and hydrolyzed using the
method described in “General procedure for the preparation of Examples 8-22”. This gave
13 % yield of 2-amino-3-[3,5-dibromo-4-(3 -fluorobenzyloxy)phenyl]propionate
triethylammonium. LC/MS (electrospray): m/z 464 (M-1).



Exanpl es 8-22". This gave 6 %yield of

2-am no- 3-[ 3, 5-di brono-4-(3-fl uoro- 5-

trifl uorowetohosasbenzyl oxy) phenyl ] propi onat e tri et hyl amoniPCmEPLEZNIYES
(el ectrospray): mz 514 (M1). Exanple 12.2

Am no- 3-[ 3, 5-di bronp- 4- (3-fl uor obenzyl oxy) phenyl | propi onat e

tri et hyl amoni um

alieyisitls BYIORENY| ) propi onat e
3 fluorobenzene and hydrol yzed

(0.035 )

usi ng t he PREEYHBH T G procedure for the preparation of
Exanpl es ﬁi[lgd?x 12 Iéi‘{ Eut%%y@arb&&larﬁlﬁb@-(@ 53&1bromo—4—hydroxyphenyl)propmnate (0.035

2- Am no- 3 % di br ono-4-(3-f1 uor obenzyl oxy |onate

tri et hyl ammmol)was cbmblhﬁu(l‘éll ]ebtonmsmtbxlﬁ (hﬂ-ﬂlfﬁm QW Exzam)md hgirolyzed
Am no- 3°13, 5 dl b Oq}?)d degcrlbed in - gggrﬁ%?gge\éhgex%} th ocr)lpc|> xaa}n%les 8-22”.

triethyl aMFBRitem

Met hyl - 2- QX% I L dr oxyphenyl ) pr opi onat e
(0.035 mtlrg %géjgéégc%gﬁl@gpy aﬁﬁh&lgb{:rgoi(r—r%r?g%lﬁ?/jla’ g?@ﬁﬁfoﬁluor obenzene and

hydr ol yz e¢haisi3ibenbgloxyiphbnd } srepionato édethylathGemarnal LOMNGS éelentespray): /e 494
preparation of Exanples 8-22". This gave 13 %yield of

2- ani no- 3{M315- di br ono- 4- ( 3- £l uor obenzyl oxy) phenyl ] pr opi onat e
triethylamonium. LC/ Ms (electrospray): mlz 464 (M1). WO 02/ 092550

PCT/ EPO2/ 04193 27 Exanple 14:

2- Ani no- 3pkandlé i B DAidrol B Hidibreai#pddin-debmethoxy)phepyidprdpidimte pi onat e
triethvl anoni um ]

Met hyl - 2- tdethylammenirbony| ani no- 3- (3, 5- di br ono- 4- hydr oxyphenyl ) pr opi onat e

and hydr ol 2 eF B Hub o TR b ek henyBERATIRAON BE 2 e
prepar at i gfin8lh wax 8omh1es with22chlorohtuitisylgyaidinclindhyraly e dafsing the method

2- am no- 3-{ 3, 5-di bronp-4-[ 3- (di f|l uoro- net hoxy benz I 0X I}propl onat e
tri et hyl adessribedin {@nvEal (padasduiedapihgyprepardtio 39&5 ﬁﬁ gava 43

2- A 10- 3] o 23 AN 2303 A diBYl S Rpshidth q%%ﬁ«)&m%@%&ﬂpr%ﬂﬂéte ifyl-

triethyla
ammonium. LC/MS (electrospray): m/z 429 (M-1).

Example 16: 2-Amino-3-|3,5-dibromo-4-(5-methylisoxazel-3-ylmethoxy)phenyl}

propionic acid

Methyl-2-tert-butoxycarbonylamino-3-(3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 3-chloromethyl-5-methylisoxazole and hydrolyzed using the
method described in “General procedure for the preparation of Examples 8-22”. This gave
22 % yield of 2-amino-3-[3,5-dibromo-4-(5-methylisoxazol-3-ylmethoxy)phenyl]propionic
acid. LC/MS (electrospray): m/z 433 (M-1).

-Amino-3-[3.5-dibromo-4-(3.5-dichlorobenzylox

Example 17: 2

triethylammonium
Methyl-2-tert-butoxycarbonylamino-3-(3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 1-bromomethyl-3,5-dichlorobenzene and hydrolyzed using the

method described in “General procedure for the preparation of Examples 8-22”. This gave



Met hyl - 2-tert - but oxycar bonyl am no-3 - (3,

5-di br ono- 4- hydr oxyphenyl ) propi onate (0.01,., nmmol) was coupled with

4- chl or onwDhglogasse di ne and hydrol yzed using the nethod desarEPozo4ion
"General procedure for the preparation of Exanples 8-22". This gave 13 %
yield of 2-am no-3-[3, 5-di brono-4-(pyridgn-4-yl net hoxy) phenyl ] pr opi onat e
triethyl- amonium LC M5 éel ectrospray): nmz 429 (M e

2- Ami no- 3528 ykeldipb2-enmonat3{[3,5ndibteyng- éé&MﬂQDWWW 9&‘6%@&6?43’1]1% PRIBRISNI ¢
acid

Met hyl - 2- f‘@fitL%@f%)@E%F?fBWp ‘2 4863(1\/{'9 5- di br ono- 4- hydr oxyphenyl ) pr opi onat e
(0.035 mmol) was coupled with 3-chl oronet hyI 5-net hyl i soxazol e and
hydr ol yzed using the nethod descrlbed in Gbneral procedure for the
prepar at i PRaiplEXSen i ! 5 g oxy)phenyl]propionic acid

ol d ”EJ’@%&?#@%&%&%@% <?iérc_fe§>’ S LRGSR RIS O ©
2-Am il e 1AL 80T (i3-Sl fldhRABRENAN-ORRL B iR IPAAANLR the

Met hyl - 2- hepoduisseidedian forbrahpooednd Br ﬂaaivrbpammmsﬂﬁ)m%a VI This gpieonat e
(0.035 innmol) was coupled with 1-br ?I chl robenzene and

hydr ol yzed0 &siield Q%amm&rﬁ%ﬂeér@m%@g? HOFO&?@’?%Y PREGERBROPRNE A

(%ggoglr gt Bg&/ﬁfs (Igfégggspggy)%%@t% ('m_lﬁ gave WD 02/ 092550 PCT/ EP02/ 04193 28 5

2-am no- 3-[ 3, 5-di br ono- 4- (5- net hyl i soxazol - 3-yl net hoxy) phenyl ] propi oni c
acid. LC/ M5 (eI ectrospray): rﬂz.496 (Ml) I
$3mple Of P LKod -8

Met hyl - 2-tert, but QXyGan bon Iamn03(3 5- d| brorm4 hydroxyphenyl )prop| onat e
(0- 035 n%?@%%’é&bﬁ—%@%%—i br omoret hyl - 2- f | uor obenzene and hydrol yzed
usi ng thegae@ig}llzo@nd&ﬁsﬁyoa% gﬁmlﬁ“@es(s AldibrongedhyérokegphenyDpropemareaiids of
Exanpl es “. This gave %yield o

2-am no- 3I-I{rr3)l}3Wd$ bwpimd with2- ¢hlqr@mﬂé/hz’l;m@tkylﬂﬁm§/Pl}%h%?‘éfﬁ?dc“%% e Laoms

(el ectrospr 46“ M »

i no- - 1B T oA ( SEHEEHOT Al e O T SRRy g Riamales 8227 This gave

triethyl agFopLg of 2-amino-3-[3,5-dibromo-4- (5-methyhsoxazol-3-ylmethoxy)phenyl]propmmc
acid. LC/MS (electrospray): m/z 449 (M-1).

Example 20: 2-Amino-3-[3.5-dibromo-4-(3-chlorobenzyloxy)phen llpropionate

triethylammonium

Methy1-2-tert-butoxycarbonylamino-3-(3,5—dibromo-4-hydroxyphenyl)propionate (0.035

mmol) was coupled with 1-bromomethyl-3-chlorobenzene and hydrolyzed using the
method described in “General procedure for the preparation of Examples 8-22”. This gave
5 % yield of 2-amino-3-[3,5-dibromo-4-(3-chlorobenzyloxy)phenyl]propionate triethyl-
ammonium. LC/MS (electrospray): m/z 462 (M-1).

Example 21: 2—Amin0~3-lS,S-dibromo-4-(2-chlor0benzvloxv)nhenvl]nropionate

triethylammonium

Methyl-2-tert-butoxycarbonylamino-3 -(3,5-dibromo-4-hydroxyphenyl)propionate (0.035

mmotl) was coupled with 1-bromomethyl-2-chlorobenzene and hydrolyzed using the

method described in “General procedure for the preparation of Examples 8-22”. This gave



Met hyl - 2-tert - but oxycar bonyl am no- 3- (3, 5- di br onp- 4- hydr oxyphenyl ) pr opi onat e
(0.035 mml) was coupled with 4-chloronethyl-2-nmethylthiazole and

hydr ol yzeswougiomyse he met hod descri bed in "General proced®eCa/Hpoz/041be
preparation of Exanples 8-22". This gave 12 %yield of

2-am no- 3-[ 3, 5-di brono-4-(5- rret hyI i soxang 3-yl net hoxy) phenyl | pr opi oni c
acid. LC I\/B ((el ectrospray):

A o 51 A B L 5B aRe T GXo oHeDa G aice Hdprepionat triethyl-

triethyla .
Met hyl - tqe%- g@ o%y%/%sbgelemo @-‘ 31/% Z31625(1\61| ]Q'r orm- 4- hydr oxyphenyl ) pr opi onat e

(0.035 mml ) was coupled with 1 -brononet hyI - chl or obenzene and
hydr ol yzed u3|no the met hod descrlbed in Gbneral pr ocedure for the
prepar at i dbxa Amigoe-343.5 xy)plienyl]propionic acid

armont um. @%‘2% Z»ﬁfwg%ﬁa%%ﬁ{a%?ﬁ%é' %&%E“f%%w%%ﬁ?paré&o%&%%b k)
ﬁnl Q?h 3| ; %n%ﬁgﬁsmmm%d(&m Ubes:5H8BmYI- DXYdIBBRANE hRE ARIBRAELusing the method

Met hyl - 2- tdestritiedtio X enetbbprptedvirantor Baq Bepardfidr ohixatniys-a2Y. Aéngdvedii onat e
0. 035 s coupl ed | - obenzene hydr ol yzed
EISI ng the Ylﬂép\ﬁg&fﬂﬁgg'ﬁ%é\dwwoé@@ég&‘ﬁ %Eééﬁf‘%ny FORiprac ﬁ?@g%&ﬁ\t’l}é‘on o?‘/

Exanpl es Q 18&ros ;I'%?smglayﬁ; 192/ 092550 PCT/ EP02/ 04193 29 23 %yield of

2- am no- 3- e[\3 5- 8 ono- 4- I or obenzyl oxy) phenyl ] propi onate triethyl -
ammoni um LC/ M5 (el ectrospr ay) mz 462 (M1). Exanple 22:

2- Am no- 3-[ 3, 5-di bronp- 4- ( 3-i odobenzyl oxy) phenyl ] propionic acid

Met hyl - 2-tert - but oxycar bonyl am no- 3- (3, 5- di br onp- 4- hydr oxyphenyl ) pr opi onat e
(0.035 mmol) was coupled with 1-brononethyl-3-iodobenzene and hydrol yzed
using the i L GRE "Bt el f r: atql
Exam e éﬂ_ﬁgtzcll?f-ﬁggl)_lh]&?ssﬁi £ galt ggﬁgfghtggn &‘?ﬁyi elﬁ’(fj &%?ﬁg%ﬁﬂﬂé@to 6 ThRE repRAGR Y n
2- am no- 3of 30:BVIdp 10606@nrM:- ( 3- i odobenzyl oxy) phenyl ] propi onic acid. LC/ M5
(el ectrospray): mlz 554 (M1). The conpounds of the invention exhibit

bi nding affinities to the ThRa receptor in the range of 10nMto 10000nM




WO 02/ 092550 PCT/ EPO2/ 04193 30 CLAIM5 1. A conpound according to formul a
l: R R RRCH O/ (CHO CHRS R3 1| or salts bioisosteric equivalents,

st er eoi sowere/0925a@i oacti ve derivatives or prodrug ester frormPor/apzof ,
wherein: R is selected from C6-10 aryl; C5-10 heteroaryl; and C5-10
cycloal kyl, said aryl, heteroaryl, cycl3®l kyl being optionally substituted
wth 1 to 3 groups Ra; R2 and R3 are the sane or different and are sel ected
from chlorine, bromne, Cl-4 alkyl, C3-4 cycloal kyl, C2-4 al kenyl, and
C2-4 alkynyl; R4 is selected from haldgeIS-OH, -SH, -NH2, and NH(C, 4);
R5 is selected from -CO2H, -PQ(OH)2, -PQO(OH) NH2, -SO2CH, COCO2H, and
-CONHOH, Ra is selected from hydrogen, halogen, Cl.4 alkyl, C2-4 al kenyl,
C2-4 al kynyl, Cl1-4 alkoxy, Cl-4 alkylthio, -CN, -NO2, NH2, NH(Cl-4), and
-N(d -4)2:I.n i s A cemppund Aeqopdiag iq Brinpked: var i abl es above are all the

possi bl e stereoi soners thereof; prodrug ester forns thereof, and

radi oactive forns thereof. WO 02/092550 PCT/ EP02/04193 31 2. A conpound
according to claiml wherein R5 is -BRH 3. A conpound according to claim
2 wherein nis 1. 4. A conpound accorgiag to clailm 2 wherein R3 and R4 are
brom ne. 5. A conpound accorlqj_@mzi_@ (aWerati—R3 and R4 are brom ne,
and n is 1.

or salts bioisosteric equivalents, stereoisomers, radioactive derivatives or prodrug

ester forms thereof, wherein:

R, is selected from: Ce.10 aryl; Cs.io heteroaryl; and Cs.io cycloalkyl, said aryl,
heteroaryl, cycloalkyl being optionally substituted with 1 to 3 groups R*

R, and R; are the same or different and are selected from: chlorine, bromine, Ci4

alkyl, Cs4 cycloalkyl, Cy4 alkenyl, and Cy.4 alkynyl;

R. is selected from: halogen, -OH, -SH, -NH,, and -NH(C.4);

Rs is selected from: -CO,H, -PO(OH),, -PO(OH)NH,, -SO,OH, COCO.H, and
-CONHOH;

R® is selected from: hydrogen, halogen, C,.4 alkyl, Co. alkenyl, Cz4 alkynyl, Ci4
alkoxy, C,4 alkylthio, -CN, -NO,, NH,, -NH(C1.), and -N(Ci.4)s;

nis 1 or2;

included for the variables above are all the possible stereoisomers thereof;

prodrug ester forms thereof; and radioactive forms thereof.



6. A conpound according to claim4 wherein nis 1. 7. A conpounds according
to any one of clains 1 to 6 which is:

2- Am no- 3wp32H89@36br ono- 4- ( 3- br omobenzyl oxy) phenyl | pr opi oniPCTaEPOH (4193

2- Ami no- 3-[ 3, 5-di brono-4-(3-trifluornethyl benzyl oxy) phenyl ] propi oni ¢ aci d;

2- Am no- 3-[ 3, 5-di brono- 4- (3, 5-di net hyl b¥inzyl oxy) phenyl ] propi oni ¢ aci d;
3-[3, 5- D brono- 4- ( napht hal en- 2-yl net hoxy) phenyl ] - 2- hydr oxypr opi oni ¢ aci d;
3-[3, 5- Di brono-4-(3- bronobenzyl oxy) phenyl ] - 2- hydr oxypr opi oni ¢ aci d;

3-[3, 5-Di brono-4-(3-bromobenzyl A RCA @Ry opi oni ¢ aci d;

3-[3, 5- Di%r omp-4-9 W"Pﬂﬁi ﬁc“f’f‘%‘%%gﬁl)&‘@j?gwgﬁeylﬂ%? %/(%r oxypr opi oni ¢ aci d;

2- Am no- 3-[ 4-(bi strifluoronethyl benzyl oxy) - 3, 5-di br onophenyl ] propi oni ¢
aci d

, 2-Amno-3- [3, 5 -dibrono-4-( pgri di n- 2-yl met hoxy) phenyl ] pr opi onat e

triet hyl @moni uAjcompamidec@rding to claim 2 wherein n is 1.

-[ 3, 5-di brono-4-(3-trifluoromet hoxybenzyl oxy) phenyl ] propi onat e

triethyl amoni ump 2- Am no-3 -

[ 3, 5- di brono- 4- § 3f144an@a&ckdihf keiekaRR RIS RAZYA BXRHIem)e] - pr opi onat e
m

triethyl armoni u
2- Am no- 3-[ 3, 5-di bronp-4- (3-fl uorobenzyl oxy) phenyl | propi onate tri et hyl -

s o R s g chorsog o akid 1 Jsdhdih YOLRPRI GRS HIARN BRY h P ot onat e

{3, 5-di brono-4-[ 3-(difl uoronet hoxy) benzyl oxy] phenyl } pr opi onat e

triethyl ammoni ump WO 02/ 092550 PCT/ EP02/ 04193 32

2- Ani no- %, [ 3, 5- didongwund adquydingitmclainy Krvétehanrp)iphenyl | propi onate tri et hyl -

anmoni un  2- Am no- 3-[ 3, 5-di brono-4-(5-nethylisoxazol -3

-yl met hoxy) phenyl ] propi oni ¢ aci d;

2- A no- 37 [ 3, 5- di by o 4¢ 3 oRl & Ung AR SR MIAXY Al bsdhlipr opi onate triethyl -
2-Amino-3-[3,5-dibromo-4-(3 -bromobenzyloxy)phenyl]propionic acid;
2-Amino-3-[3,5-dibromo-4-(3 -trifluormethylbenzyloxy)phenyl]propionic acid;
2-Amino-3-[3,5-dibromo-4-(3,5-dimethylbenzyloxy)phenyl]propionic acid;
3-[3,5-Dibromo—4~(naphthalen-2-ylmethoxy)phenyl]-2-hydroxypropionic acid;
3-[3,5~Dibromo-4~(3—bromobenzyloxy)phenyl]-2-hydroxypropionic acid;
3-[3,5-Dibromo-4-(3 -bromobenzyloxy)phenyl]-2-chloropropionic acid;
3—[3,5-Dibromo-4-(pyridin—2-ylmethoxy)phenyl]-2—hydroxypropionio acid;
2-Amino-3-[4~(bistriﬂuoromethylbenzyloxy)-3,5-dibromophenyl]propionic acid;
2-Amino-3-[3,5-dibromo—4-(pyridin—2-ylmethoxy)phenyl]propionate
triethylammonium;
2—Amino-3—[3,5-dibromo-4-(3-triﬂuofomethoxybenzyloxy)phenyl]propionate
triethylammonium;
2-Amino-3-[3,5-dibromo-4-(3-fluoro-5 -trifluoromethoxybenzyloxy)phenyl]-
propionate triethylammonium,;
2-Amino-3-[3,5-dibromo-4-(3-fluorobenzyloxy)phenyl]propionate triethyl-
ammonium;
2-Amino-3-[3,5-dibromo-4-(3,5-difluorobenzyloxy)phenylpropionate triethyl-
ammonium;
2-Amino-3-{3,5-dibromo-4-[3 ~(difluoromethoxy)benzyloxy]phenyl} propionate

triethylammonium;



amoni un  2- Am no- 3-[ 3, 5- di br onp- 4- (2-f| uor obenzyl oxy) phenyl ] propi oni c
acid;, 2-Amno-3 - [3,

5- di br onrow®-0@93i56@t hyl t hi azol - 4- yl net hoxy) phenyl | pr opi onatP€T/EP02/04193
triethyl ammoni um

2- Am no- 3-[ 3, 5- di bronp-4- ( 3- chl or obenzy3dxy) phenyl ] propi onate tri et hyl

eriet Ih§|m gﬂrﬁm&%—&5%5»2%354‘—1@%&1%[‘ O obenzyloxyiRapRshdRiemypNat e

2- Am no- 3-[ 3, 5-di bronn-.4- ( 3-i odobenzyl oxy) phenyl ] propi oni ¢ aci d; and

phar maceut i cal I’ﬁmgf?l&lélﬂ}’abl e salts, bioisosters, and stereoi soners {hereof.

8. A conpound agogkidhg[3; D dibiymone(Sahethyhsoxezd-> P RIIHAROBIEOr  nor e
assynmetric centers and can exist in the formof a racemate, single or

mul tiple enantacdder, as a diastereoner. 9. A conpound according to any one

of claims 1 to 8 for usg in..nedical 4 9 ARy EpreseHi tiithyl-
conposition con%ﬁ%ﬁnﬂé‘én%’&wggﬁv&%%&rﬂf?%g 2%1 }é}gghpoung according to any
one of claims 1 1o 8 tpgether with a pharnaceutically acceptable carrier.

11. A method for preventi ng, inhibiting or tre tég}gyl di.seas%.(¥\hi chis
dependent on the&mmpmﬁsi-drbromoa‘l-@ﬂﬂ@gmf%’@é% ORELS& Kred with

met abol i ¢ dysfunction, E%ﬁ} h Ql%g[eyﬁjé%[g&yﬁﬂi@&lzﬁ?ﬂétﬁ&ﬂﬁeﬁyl@%bmwd n need

of treatnent a @#f‘éﬁ@ﬁéﬁ Ctrve anmobunt of a conmpound according to
any one of cl ai Ml %ﬁwﬁniuwg 02/ 092550 PCT/ EP02/ 04193 33 12. The nethod
according to claim l erein the disease is_selected from ca%r.dt' af_
arrhythm a, t hyp.Qtaiochd,s-ditsatvotd-G-edprabemaleyRisay rroPORA 8?213 ders or

di seases and |iver disorders or diseases. 13. The nmethod according to

cl ai m 12 wher ei #1988k n di sorder or di sease is keloids, lichen planus,

i chtyosis, acne Aps&roi_ﬁfj’%dig?gfn@41(jéhldfo‘i)@ﬂ@@oxy@piﬁﬁyﬂpropianpiedriedw}-mat itis,
a

chloracne, pi ty?“l I's or hirsuitism
ammonium;
2—Amino—3-[3,5—dibromo—4—(3-iodobenzyloxy)phenyl]propionic acid;

and pharmaceutically acceptable salts, bioisosters, and stereoisomers thereof.

8 A compound according to any one of claims 1 to 7, which has one or more

assymetric centers and can exist in the form of a racemate, single or multiple

enantiomer, as a diastereomer.

9 A compound according to any one of claims 1 to 8 for use in medical therapy.

10. A pharmaceutical composition comprising an effective amount of a compound

according to any one of claims 1 to 8 together with a pharmaceutically acceptable

carrier.

11 A method for preventing, inhibiting or treating a disease which is dependent on
the expression of a Ts regulated gene or associated with metabolic dysfunction,
which comprises administering to a patient in need of treatment a therapeutically

effective amount of a compound according to any one of claims 1 to 8.



14. The met hod according to claim 12 wherein the |liver disorder or |iver

di sease is chronic alcoholism acute hepatitis, chronic hepatitis,

hepatiti swGO-o2mnehssed |iver cirrhosis or liver fibrosis. 1PCTAPIBO4I03 toO
treat certain skin disorders or diseases by the use of a conpound

according to any one of clains 1 to 8 if3a conbination with a retinoid or a

Vitamn D anal og. 16. The use of .a conmpound, a I QD&g; cl ai s
1 to 8 inl2he phepusihndasrogmedo ¢ '@a‘g&{?mﬁ%‘? %%Jesgkép%é%cﬁ%é of al%f sease
or disorder whi b & Nosi8subBnic R ha 8 edisaf skin dBordegubratischsgene.
17. The use ac%%r Fﬁlégﬁgggﬁalwr%ﬂl%u\mg ei >r!?[??he di sease or disorder is a
car di ovascul ar gndlijs@rddendert bydistasgs.cosi s, subclinical hyperthyrodism a

skin disorder, a disease or a certain |liver disorder or disease. 18. The
use according to claim 16 wherein the disease or disorder is atrial

fibrillation, Nt ricul ar G B Qher¥@NES b6k daordek bf iskaeiiokelolS, The
use accordr'ng tiﬁﬁ%thnol%l C(\)Allntde el (r\??g{lﬁ‘e@di segase or disorder is

t hyr ot oxi cosi S{jchepUbleiisDichloskysmae prprieds, ddaroier’ s diseaset ¢pze@RJAIOPIC

hor none-rel at ed endocri ne di sorder, .02/ 092550 PCT/ EPO2/ 04193 34 20. The
use according tlemutdisnelieraguse PEYHASIHY MiS4lS%e or di sorder is chronic

al coholism acute hepatitis, chronic hepatitis, hepatitis Cinduced |iver
cirrhosis, or liver fibrosis. 21. The use of a conpound according to any
one of clains 17honRid dBerdRicepatsii I whirein therkidérabisteder of diver digeasedat ment
of anoxic tissue damage. 22. The use of a I,agel ed on‘goun .a co&(ilj ng to any
one of clains thipiciceholiam, A henstiiis chgang hepatitis, hepatitis L-induced 1ive

cirthosis or liver fibrosis.

15. A method to treat certain skin disorders or diseases by the use of a compound

according to any one of claims 1 to § ina combination with a retinoid or a Vitamin

D analog.

16. The use of a compound according to any one of claims 1 to 8 in the preparation of a

medicament for the treatment of a disease or disorder which is dependent on the

expression of a T regulated gene.

17. The use according to claim 16 wherein the disease or disorder is a cardiovascular
disorder, thyrotoxicosis, subclinical hyperthyrodism, a skin disorder, a disease or a

certain liver disorder or disease.

18. The use according to claim 16 wherein the disease or disorder is atrial fibrillation,

ventricular tachycardia or ventricular fibrillation.

19. The use according to claim 16 wherein the disease or disorder is thyrotoxicosis,

subclinical hyperthyrodism or other thyroid hormone-related endocrine disorder.
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20.

21.

22.

34
The use according to claim 16 wherein the disease or disorder is chronic

alcoholism, acute hepatitis, chronic hepatitis, hepatitis C-induced liver cirrhosis, or

liver fibrosis.

The use of a compound according to any one of claims 1 to 8 in the preparation of a

medicament for the treatment of anoxic tissue damage.

The use of a labeled compound according to any one of claims 1 to 8, as a

diagnostic agent.



