;e3e 1<0 6! T !'D (WD 001 39077 *i59t59* PCT/ 1B99/ 02084 NOVEL THYRO D RECEPTOR
LI GANDS AND METHOD Il Field of the | ' invention relates to

novel conpounds which are thyroid regmmmw Wumm and are preferably

sel ective {q éh@ ,thyroid hornone receptqugw to met hods fETMB&ﬁBa&Ing such
* 5 conpounds an o nmet hods for using such conpounds such as 1 n

regul ation of nmetabolism Background of the Invention Wile the extenS|ve

role of thyroid NOVENEEYROID REOFRTORI ICRNGIAND METHODIRNS is wel |

recogni zed. the discovery and devel opnent of new specific drugs for
inmproving the 10 treatnent of hyperthyroidi smand hypothyroidi smhas been
slow. This has also linited tm&i&&wﬂ of thyroid hornone agonists and
ant agoni st s fmmstvaeﬁtdﬁeeltucs)to notd) @6mpdtaY Whidlh arettivmxd:abe;imdigaﬁsi @ds. such as
Q%I]ngfh%r:%%?éfeer% rﬂcgiyne Oo?%%ltlri\)fmgﬁg CO%E géc@%orgif ohxx%tp(ﬁ% 3f Bre nrg%lflgtngﬂmn})nes

| evel &. compRoyA W%H@@O tsmEﬁuﬁwmd@ﬁtchaﬁﬁehm%@mqf rate, body

t enper aingtzbolisin.~ and nood. and influence serum | ow density |ipoprotein
(LDL) I evel s. Thus. in hypothyroidismthere is weight gain. high |evels of
LDL chol esterol. and depression. In excess with hyperthyroidism these
hornones | ead to wei ght | oss=2€ & | owering of serum LDL

| evel s, car di @tilatlichextehsiveasle dfie@ardid hérrlon¢san reguiad gamerstmlkisg 315 hurmgés | 0SS i n
post rren@«@ﬁwe%atm nm@dls@awwaanefhare P%Qmmt@'#tchgaﬂgpﬁﬁ ,a]grswﬁgtt{gent ly used

prlmarll ra ar, pati e i sm Therapy
with!p- trFﬁF’i“S%Oﬁ YHCEEUPﬁésn’rfé‘gﬁb&yl?"émfl‘é‘ﬁé‘P? B"ﬁg S'PB m%lf‘laélalsallfﬂ“’éﬁﬂ‘eeam ly be
noni t or develvipmentr dutiyireié hereronengueasiand asagonisaifol temalest affotehimpmrdatst i mul at i ng
hor ”Dnecl?]r;{gl 1dd)can$rﬂ)/sru9?fhmpérghoq’cs?érolématcﬁ;eglﬁta?t&iﬁ)ar&act MvaRtine. or T.,) and

triiodothvron ni ne repl acenent

t herapy, parti EXIP‘%?’IOW‘?"H thrceiﬂ{a'ge Q’S‘a}’?}&%\ﬁ ditely ?\%Wﬁeﬁff@a %" Artain of the

del et er nousl kEvélechese bérmohgsmudiniain dpdrowe ght. themadblliciroe. bodowmperafuect s of
thyr Qi d,RO5LPRN 88 1%Men‘8@se§-&]ﬁ[oa\p@éd§1m%o Mrcits @D 1edvils. "!‘Mls thyroi d disorders if

adverse, effect. n be mnimz F d Th otentjally useful
i nfl uenég?ﬂfvﬁ?f?‘ﬁ'agh 1SdYﬂghF%a(¥hE‘lqhghveFSI°£%?‘| h‘ae%‘t’ %Eﬁl‘_" Lf\/el s,
amel i or axdesrwigf hypenhweaidismnthesa diosnanas lead fooreighf lomhﬂoeﬁmtmismdowmngor
at t enpt §f ePurk! LD 1@@1.4 Eurdid thbmfdmmeinwluwtaﬁxm\%ms@ Aohy/lokPint r €at these
di sorders have be mani festati ons of hyperthyroidism and in
par ti cuP&FmEPPEEF T %%‘tlsértﬁea&f‘le%('om city. Devel opment of specific and
sel e@fi ve t hyffbyrdldtt@rmmearp ewesptly nsed gomaslyas caplabainantgrapy fos patisingsi ¢
t her api @gthfh@pothI6RARNC AHERPy Wit thlﬁi@diﬁné/t‘@tuh@ neevABb KU ﬂugcttohetoq@hquws cul ar and

ﬁg?ﬁ;nteogbglm ! lfeesmgr]:ltoreb w%%mtnh serumdm%guqonen S cifl-[eoglss %?th\sfr%lcﬁsm?\.}{% ! hyr oi d
ext r usi Sermang HI ) tbcﬂtoxméaf’ Sefeterrgens - tb\awget Phby) ang tt!l@ldP‘§"‘t°l’t‘tﬂeugh ot her

Li gands (35 .5'agh@e-L-yiohie.ag Tri HoweRf] répiicgaért Bgrabg paficaltr B inidegpes. Thyroi d
Vo 00/53%@&;@ § LR W&ﬁétn ogthPgglggﬂgﬁre%apgﬁhvrﬁgﬂ%%és that interact

sel ectfiv or none receptor of fers an
especi al | 'y~ at {7 2ddftiopesomecHerds ¢tdpyr %‘96‘%’?%’65 pay bfiteransncatly YsefoFig r oi d hor none

r ecept omén-(hyRaJ didorddrs ifi ddeeretelfests cande@dinintirdeptitnifated | Tigkepqaitiyibept | de

chains. ,Ihg WQ&%@%%&E@I{ rgé%%l@\p??xgrofEe?urPEDErl&gf&gatrﬁelﬁ;ahxhx\?f different

genes 5 AN rences are act that

di f f er edeRTassioRpd pirgdaios;of fonedarmiapien.j byiog erempisto utiligs thgiddiemeenes om each
gene.30T pRariReglogiddRy 3o trean theskfdidMerssaiobaes Limitadiby hatifestatidmopfrone and act as

| i gand- rhg h@%o?d?sntt ARGk RLPBY Jae&(t\ggc%m H?uc?r?“' ts, the TR(3, isoformis the

nost preva rmlngstést tlssu]{e \Fﬂt |ntheI|ver @rid nmuscl e.
The TRaz i sof GQENFIPRMGH alspeeific andiselegiive gl wn%waepstrﬁ@m%%w &1 t he
cent r al tnspevidia shesapsts éonthalo esnmmt didcdddps whﬁlddvyrdmgahdwrchmmtarammbthmts i n many

cont ext Stoﬁéu@s Jf 'h@tmqwr@iﬁ'hQMnesr CREBE SR ctivel fi o-ﬁ%mérﬁg SHid%s hngy B84 SO wi del 'y
dIStI’IbU its vel s are enera hanthos of the TRH,

o otsmovtatied B selfclnnssis unste G B AGFA Bolba VR, HU Ggibht . Wher eas
many nuttiabuginshdr higarde affiRhed 1g dragbrisiend regetifpgerpion subtypead hywid he syndr one of
generalized resistance to thyroid hornone, nutations |eading to inparred
TRa function have not been 15 found. A growi ng body of data suggest that
many or nost effects of thyroid ho | heart, and in particular on
the heart rate and rhythm are mdﬂmmmwmwﬁ the a-formof the TRa 1

i soform whereas nost actions of t ch as on the liver, mnuscle
and other tissues are nmediated nore thifSUYM the (i-forms of the receptor.
Thus, a TR(3-sel ective 20 agonist mght not elicit the cardiac rhythm and

rate influences of the hornmones but would elicit many other actions of the
horrmnes It is belleved that the a- formof the receptor |s the ITB.]OI’ drlve

o T . . r - r 1 o o o




5 thyroid receptor |igands, and have the general formulal: RZ R~ ~ O/ ~/
~ 1t4 R30 R3 (CH=)" in which: nis an integer fromO to 4; 10 R~ is

hal ogen, trwébasssvonet hyl, or alkyl of | to 6 carbons or cycimadégss of 3 to
7 carbons; R~ and R3 are the sane or-2i fferent and are hydrogen, hal ogen,

al kyl of 1 to 4 carbons or cycloalkyl of 3 to 5 carbons, at |east one of RZ
and R~ being other than hydrogen; Ra is a heteroaromatic noiety which may
be substIUmPREFCERPIQTAGIMNS thetipteiactapliactively paththe -&umiab thedprgid hogmpng ni t r ogen
atom or @cepirbffarsah especialty amacriee HRbRL) avoiding adlingxidpse in which the anine
I's derived frOfH dﬂé)rﬂmﬂefb@lt s O yiargfhk%'o{hlaleﬁucl}%ttldéeiorg E‘l}l%lgr unnat ural (D)

st ereocherp an I sul phonam carpoxylic acid am de

(CONR R BolyRspids chping. nHIC/ATIoHS rergPtes rgﬁn%qpp{:qgéo%eaqx%ggt)ﬂqf Bvodiiferent#spespe deri ved
from ah aaid [B arurmer Boformodiffereateslam daeriotbe fact hat dliffebensisl Rmmprdcésemgener al
Struct urr%sou'ltgg\%lgst t%@so?&n@@roﬁa%ﬁ&?g%ﬁ@tﬁg TRX%%‘? and41'1fﬁ21 dor;rn% ~1~-N NR

erent and are

i ndepend@ﬁ‘toid)hoé‘@P@(ﬁngﬁmfaﬁRBﬁﬂnﬁﬁﬁ“ ra"%ﬁ"mn a%tPryﬂ oyt e dRGal psgtorm

subst i t uis etek most pregaldys formuib avhst tasiets, Ripenially inahdijrctr amglanuscial K¢ TRay yl and

het er oar jhfors tssdvaleht 1ﬁ%eqﬁtulizﬁ? eSS thdr hesdofu?ertdnmxeﬁmqyé@én WYs Rt the side
a

chai ng_25 %g& in the natur %g, ccuring al pha-am no acids and their

anal 03% bip BRYMERS S &K1S AYPAY CREXtS PP trenscriptionel regressog o lielB%d to form 4
to 8- rremb@”pemlsrailsng'sde(lxsdﬁémbatsd witkaugRits lemels Re gersrally ioer dendwsudtfithe - (CHz) -
groups tpRrf QLdrbme OftidiSofSm mﬁmsgécm@)m &fagtmaeh}eﬁ) e ONdrSR n&akiet when n

2y sl PR e B e b S ol a8 Rkt O o o0

or ot herregjstauns te tpwi orwpnd nytatonsdeadingrio trnpagedféR@ﬁmctlmm Be bpdnenol
structsrpugavherein Rs = H); WO 001 39077 PCT/ | 899| Qz084 -4 including all

st ereoi soners RS har. ceutlcally
accept abl e sal %g%&ﬁ@b(ﬁ? ‘?ﬂ {tlﬁ!gﬁnaﬂlpﬁl: lglg%gr asn% yrm?ﬁ oTHee p(fnesent

i nvent i othe h@ﬂrr@tt%@tnamwlarpmémﬂ n@e aridrxhytbmarm@e@@tcci thequgh thy cafodh 9fase
associ at @ mutl hsomaméréa% mc@ya%hmcaf tehofondkichis b thd BRENEAERTe ad upon the

expressi at ed. gen Rrovi

fornul a ?tﬂ?rgls%{l i mseﬁ %%gén 5 th%uglﬁ gpe UL Irﬁ:/ce\é\lé‘g @}uf\f?%rgg% 1ve Th

c onpo et daesRist mighi o4 eliciy the fﬂr@fferh&bwnﬁﬁﬂea@ﬂvﬁns%s of thgthormongy artsonld] v sel ecti ve
for the éRytmaing olher OGS of ERPRIMIMHEL B belivadihbabe Offorilkriihdlesprts 83hassoci at ed
Wi th met% 8}&1%@19}{&&&@?&9& fgﬁmqggreq%gndent upon the expression of a T3

regul at ed "'gene, a out herei naf nd i cIud? obesity,

hyper chol est er]dlt cér 131§ VEIY TR 1 ‘i)%”“ rome of grngralizad reRistanss odhyreidr essi on,
0st eopor losmsne inyyidhitirere ardidsteytivg diRPeforms, indrioghdcicalatey lewds o8l hndds; gl auconma

and cengesti vey) mee@éi;vamhém&ﬁdla Qﬁh@bﬁlﬁéesm&%mmnt @ﬁh QEonlihedeléasﬁahhpn The

foll ow n ef|n|t| r S rou hout th
speci f i Cg%éjg?flﬁ E?‘he (Jéli/r\,\n%g@%f}nﬁi g‘elffeﬁaﬁ lgg%zcﬂl i’é B ﬁ ¥ ances. 15 The term
"thyroid r ecepi)cardohblgmmtkomé"mnb (berret p-gee) imhemded hthoa doverpuray noi ety
whi ch bi m%cgnqopm;cgyalﬁgl d rec;apt or. Thetl i gandt may ac% asgir;h;joni S][ ﬁnt'
antagoni st, a partia i S ar nt.agoni s al i phatic
hydr ocar bons é”cﬁ@@obl?{g?%?'ﬁ’ls?fg‘f‘ 1%%' aﬁg g%f‘ prege of %ﬁ’éd chain
g)r/oupéo\/\mddﬂgﬁzmwm@eblalnhyTRBnal kenyl or al%}kynyl gr oupg(qut 20 The term
‘aromati ¢ hydrpgRidiafisdtionsart satbct) Bef b TRPAERE e biforkkt B8LIG bd W6 ththific ar Y|
groups a mﬂﬁ%eﬁ‘ QF@%JE&E{ h%hﬁone-lz_@ﬁong %Hﬂe#m%h%% %@srey éffecpcfn th@? taﬁr garhomatl ¢ moiety”

as used herei {0 5- or

6- nenber W@ﬂ%ﬁﬂx@wp%@rm réﬂaﬂicmmuhwmn elger yasubJsiats wnhémﬂm@m one of
whi ch nugho i asriskifbrr agkdvasiubRtonipieat@ink&p) rb;ﬂh&fn@ﬁttﬁmﬁ)y\melﬂer[}fsﬁs_ﬁﬁ§ may I25 be
ni trogen ther aryl or
heterggr?FQ§¥%QHG§ﬁgﬁmh&#&dggmgggggEﬁgk OXI mﬂﬁf%Hﬁﬁ %&o ESlg'r’oup may
opt i onal {4y hynsedhplgaterolepia dpedibst i t uent s such as aryl, al kyl, aIkenyI

al kynyl, cycl oal kyl , hydroxy, cyano, vitro, am no and/or carboxyl, and
including t he follomjng AN~ ~\N~ ~\N~ ~\N-N~\N~\ NNNNNON\IN-~/ \N
NC ~ N~ N N 30 and the Iike. WO 00/ 39077 PCT/1B99/02084 -5 Unl ess
otherwi se indicated, the term"lower alkyl", "alkyl" or "al k™ as enpl oyed
herein al one or as part of another group includes both straight and
branched chain hydrocarbons, containing 1 to |2 carbons (in the case of

al kyl or alk), in the normal chain, preferably | to 4 carbons. such as

met hyl , ethyl, propyl, isopropyl. butyl, t-butyl, or isobutyl, 5 pentyl,
hexyl . i1sohexyl, heptyl, 4,4-dinethylpentyl, octyl, 2,2,4-trinethyl pentyl,
nonyl, decyl, undecyl, dodecyl, which may be optionally substituted with 1
to 4 substituents which may include al kyl, al kenyl, alkynyl, aryl,
cycl oal kyl, heteroaryl, hydroxy, cyano, vitro, am no




and/ or carboxyl. The term"aryl" as enployed herein alone or as part of
another group refers to 10 nonocyclic and bicyclic aromatic groups
cont ai ni ng QalfrsebP carbons in the ring portion (such as phenylg.ab.ehapht hy
i ncl udi ng 1-napht hyl and 2-napht hyl ).3and may be optionally Su stltuted
"through avail able carbon atonms with 1, 2, or 3 groups selected from
hydrogen, halo, alkyl, haloalkyl, alkoxy hal oai koxy) al kenyl, '
trifl uortihmtldwlof plestig LDb layalst (ﬁbwresabmymty@) oRigoronesys, in gembioation withg cyano
and carhgmyhg&Fa&{Qﬁmn&S Unl ess otherwi se indicated, the term"I| ower

al kenyl " or kenyl" as used herein by itself or as part of another group
refers to straight or branched chain radicals of 2 to 12 carbons,
preferably 2 to ~ carbons, | ®esdiptipmefithd Invéntiom, whi ch incl ude one to six

doubl e bonds i NiptaberdaEd it £h8 PireBent ﬁ#@x{iloﬁscoiﬂlp&\ﬂds ar pR6VaRARMich ads DUt enyl
2-bute gjyb?frmdlfgtl‘,%&{ P%anfis ag(?ﬁave%@lleher%f u‘laaqy 3-hexenyl, 2-heptenyl,

3- hepten nonenyl, 20 4- decenyl, 3-undeceny|.
4-dodecenyl, anld the |ike, which may be substituted as mthe case of

TLo~kyl ", Unless ot herw se |ndicated the term "l ower al kynyl™ or "al kynyl "
as used herein by itself or [ 1L0Q not her group refers to straight or
branched chai n radicals of 2 t ns. preferably 2 to 8 carbons. in
the normal chain. which inckeg qecigpnt in the 25 normal chain.
such as Z‘Q%Qﬁynyl 3-butynyl, 2- butynyl 4- penrynyl 3-pentynyl,

2- hexyny!" exynyl , 2- heptynyl 3- heptynyl 4- heptynyl, 3-octynyl,
3-nonynyl, 4- de%?ﬁymﬂgﬁaﬁﬂ@éVﬁﬂl 4-dodecynyl and the 1ike, which my be
subst ¢ ut ed as Riis h&legeﬁaﬁmu&fomethal KiydiKyi ofdnb 6 Sarbolste cydlsuikyl B @at ed, the
term"cygloalkyl" as enployed herein al one or as part of another group

i ncl udes saturated cyclic hydrocarbon roups or partially unsaturated 30
(containing 1 é%aw%e%mg)h tetpat and apsydrgesy @%@r%@ﬂ@ ®dnt ai ni ng one
ri ng andcaabdn@bﬁdycl@ﬁlkjﬂ df 8 to' 5 eabdima leagitont eff Raahy R3bding Stherahdhdydrogdndr m ng t he

ring, which i ”ngggﬁetg%ﬁoﬁﬂgﬁé%let ﬁ %ﬁﬁe%bsuﬁ}(mﬁ o‘?%ﬁﬂfbﬂtgte&é(r&l’bg)hexyl

cycloheptyl opent eny , tituted as
in t héS chiked & (CHy), RVlammﬁﬁﬁa‘t"E‘r%a CPFQP%@%Tﬁs angymine (NR'R"), mﬁ%‘ g &9shidr ei n al one
or as pawhichtheampieederiyedfrpm3h alphi fnifio bedd 6idited maeural fL et vARaturtd (@Yr i ne; and

i odi ne a I Lrred. WO

00l 39077&']3%@}1 {*‘gg@)’ %gglﬂ@%ﬁﬁdg dd}gﬁljﬁé Rb)rc?qlfc %nﬁm cQ%dBﬁ)?J be present as
salts, PR HP‘C$W§PWH€&9FIOE Thy carbexghie apidg capbe derived framan conpounds of
formul a dachhal\mea Lfon D aplarpling acit sukleastheotie geasalctroame ecCONRMRY candre f or m aci d
addi t henep@kdnted byhese are forned, for exanple, with strong inorganic acids.
such as mneral acids, for exanple sul furic acid. phosphoric acid or a
hydrohalic acid, with 5 strong organi c carbolelc aci ds, such as
alkanecarboxyllc aci ds off 1 4 carbon atHmsRwhifth are unsubstituted or
substituted, for exanp oegenperH ~geetic acid, such as
saturated or unsaturate dgpar oxylic acrds,,fof exanple oxalic, mal oni c,
succinic, malefic, fumaric, phthalic or terepht alic acid, such as

hydr oxycar boxyl i c acids, for exanple ascorbic, glycolic, Iactic, mal i c,
tartari caskR'cRU'rR¢ andiRd)"’ sratie same emiffierd eidiae ir(démldmlampiémctfsmrti e or 10

gl utam Chﬁﬁd»gén GllkyA, xagu B [Rteradrl] hb&iRited HunfBETReE, aﬂ@ Rd ,m@rbe\n@drbgear ganic
sulfonlclﬁql are

aryl sul f NG ac
unsubst i £ loarn d g“ﬁt m?tﬁl u‘t%sgmt‘%igf uneséggngﬁted “rlﬁi'l a(l)so 5,25 O fltge Slghncphlméls nmet hyl -
or p- 28l ﬁpeln@m tepatealiscocgening, alrzb@rarr@m mﬂgthmml%admlmcbmg Hedeesandes al so be
formed hauersig,R' iahd Heaielcthecid tafdehh § kORmemPerpd B8R MtuchaswEenei@R* The

d f -
can’al socvie S (CRY, Bl SR RER: Rpidbrdill Bd Wil iR °, (P01
exanpl e, theewhan nogualg zerg (0 )a&leale@anuonwélealca:épxﬂwariuaw@e@amh netal salts,
for examuysulpheiaide. pot assi um or magnesi um salts, or salts with ammnia or

an orggni c am ”ﬁg m%%rg%éi‘x 'J%?Eaﬁ‘gshéﬂ‘a% af%?@f*’%@m’ roﬁ?er hg?%'aﬁei% E§I |

pyrrolldlne

tertbuts 1°cmarpré1°n§q genaaai%ep@rwpmlﬁtrqczar%gy\lherem Resp gp “or

di met hyl - propyl am ne, or a nono, di or trihydroxy |ower alkylamne, for
exanpl e nono, di or 20 triethanol am ne. Corresponding internal salts may
furthernore be formed. Salts which are unsuitable for pharnaceutical uses
but which can be enployed, for exanple, for the isolation or purification
of free conpounds | or their pharmaceutically acceptable salts. are also
i ncluded. Preferred salts of the conpounds of fornula I which include a
basi ¢ groups 25 include nonohydrochl ori de, hydrogensulfate,

mei hanesul fonate, phosphate or nitrate. Preferred salts of the conpounds of
formul a I mhlch |nclude an aC|d group |nclude sodlun1 potaSS|un1and

I T ~ .




HOR-z ~COORj~~r ~,~~lnmpie; CH Br HC\ O\ O~3CCH HO( ~ Br I /

CH "H COOR CH3 Br O HsC-CH3 H3C I \ I \ O HO-~Br / CHZ' _N"COOR H wherein
R, = isoproygbossmmst hyl ) ethyl, tertiary-butyl, cyclopentybcrmyobrotiexyl; R
and R, may be independently selected4tomBr, O and Me; R* nmay be

hydr ogen, al kyl, cycloal kyl, aryl and het eroaryI * denot es either Dor L
stereochem stry;, and is selected fro dro en, | ower al

especially et hy’F’CIé{WBE Eleftﬁrﬁ?ls%?er@\ﬁgf%g Prﬁgméfg]ﬁﬁ&fﬁ%andl@%zw‘él% s prodrug
est er f crcpeptdblroalts tharephe art such as pi val oyl oxynet hyl or WO 00/ 39077
PCT/ 1 B99/ 02084 maddldb@mt@amb:mewlme preeit IWeﬁﬁB’nUQnﬂﬁxb@fo? paatveuﬁtgscrl bed in

standard ference r..31,. writte e. romut h et

, mﬁ‘ﬁ%‘“&f’éétz‘ “‘%a t“ﬁtfé%“%‘”r‘na W "é‘?ﬁabs%‘;‘i “Ysr}““ ‘° ”83“%?%&?\/& " Acadeni ¢
Pr ess, 5 1998 theappressien of aflo regnlated gensiis providerl erremarr:pmpmn@ of fnrpoladds of
for mil & nfiytel@ i fBApaticdlly etfbawememttamc&ﬂp&ﬁa seﬁmdeso;rslﬂaa@taﬁ in the

follow n react ents_an r ure r these
reaction ﬂéﬁ?tééb?hse‘rf%%agﬁ tS%l %ﬁg& ﬂhe t?{Bﬁmﬁ\/\g < rec qOrQbF R vs! 8 nds of

f or nul a Juchfiseases asypgiatedivath recigbolisn ﬁtﬁé{@aﬁ@@faﬁdﬁ@?nﬂm umbewmeesebn st eps
out i nedoﬂanr3$£éterea5geﬁe iro s oﬁﬁtereeuﬁerh@a QludSebLsitg hﬂpeﬁtﬂ@leﬁéx@leﬂn@ynt hesi s of

conpound | = ani I derr vative

or azg§c%tr’1 o emSlS ‘lharctlllecrdor{chy la% eﬁ% Ssmn\hlﬁmgq?{& gsﬁﬁtfﬁ'gts‘r“ ﬁm dgn atomis

connect e@nteéatwel eﬁr&t#&?mearrqq?ggqﬁyv alrtrtlerevem ng (CH )~ group. In Schene 1,
the am no acid, aniline derivative or aza containing heterocyclic ring,

dissolved in a suitable S%eYﬁQ&DeécﬁnﬁJn%t‘° nWptidh, 1-3 nol ar equi val ents of
an appropriate base such’'as potassrumnrcarpbonate, cesium carbonate,

pot assi um hydr okiedallgying é‘éﬁ“&tﬁ“h?ﬁm‘)ﬁ tadhe tqms ag Bsed dicouahoytdhis pReSfCRLiont hen
al kyl at eghlest bthedwis linibsitin spetifid insaadesle 5. Ot her conbi nations of al kylating
agent §s 0 basesyRkmPAnFRLAKS: AL GeiBOUR L BrhBORS o3) Lte,grt%tﬁ the art.

The reactjon mxture is oom t enper at.ure or il the
st art i ngVhige Binfgio @ thyreid seesRighd e figepd gy §“t‘§?\ﬂ‘aﬁ38m§\‘o?q<a“tﬁ§°%tﬁda pastialf i cati on,

t he net hagonist drarpaftiahaftagonisi. S r enoved by treatnent with 3-6 nol ar
equi val ents of BheSthin? Wip Rtic @ &H&Fboﬂé) Msémhe%ﬁ Fé?é?ﬂo‘l@ycﬁ& stgtggﬂ:tgr 25C 20 in an

inert so uch as drchlo ction m xture gives after

st andar d r@r?f?‘ﬁd ?Iﬁ%raupﬁar*t‘thﬂ Ca‘tﬁh‘yﬁ?ﬁ?‘yg%al c?&?:‘tp§ 6. Numerous alternative
met ho@®l ogi es f ke teine" acomatiehydrorarsh(s) mermmxateéqs wednpasicBdmgdryd t o
product sgBuia8 d¥ileli hkepwn to those skilled in the art. Schene 1 also

outlines the pr ratij Jhe, i.nternedi at.e j odi t he sequen e 25
similar to what e egef/oé‘&'l o het%vgmuﬁf??lgtydasﬁécje%ef%? alpfiof F325
Met hods. oflanothyfi grouprrefetsity a Syer: 6-mergfesadaromasig ring/shieh i fl. Mldrﬁn Charl otta;

Zhang, Mdi&baads. oﬁ)@a_f Wilth mt?sR’BJ: a nmﬂ&.nﬁtibm ; G Juidr héterdatbids wiéd S18RAchRy A 1
990103 An_ani sol e- er|l¥ue

ronze.i.n an inert
sol vefit ZUEICED G EH °6rs‘6net%grsrlec ar Smaabeafu Sed%%né’%%?g?[rpor%dtema@’ln Poni xture of
t he appr $sringludes pessibls N-oxides The hetrgoasy! By may epticaslly ppladalioghi ne in an inert
sol vent Sstitueis sach &l 2241 akﬂrm&hﬁmkmsc)ﬁdﬂ&?ﬂ hyﬂéctﬂgecyahogtnu?emmelner ally
using 2 1 he phenol an ase, and 3 nol ar
equrvale%?ggoggggggﬁgﬁﬁ&@“@ﬁ&gbma?%%r stirring overnight at room
tenperature, the reaction mxture is purified via chromatography on silica
gel, to give b|ar¥y et her roductsje ther nmet hodsgexist in the literature
for the synthesis ofydiaryl> ers A\ eXa t '\ﬁ erences directly
apply to the synthes of thyold hodzghe an dbs Dl\ 35 Evans et al.
Tet. Letters) volume 39) 2937-2940 (1998) and M Sal™anmonczyk et al .
Tet. Letters, volune 38, 6965-6968 (1997). The carboxylrc acid ester can be
hydr ol yzed with a fixture gj agueous sod' hydro gnd et hanol . The
met hyl et her funct |ﬁn’ an dove at men free aci d product
of the previous procigddre wit .ﬁ 6 nDIaq WO 00/39@7 PCT/ | B99/ 02084 -9
equi val ents of a strong acid slich as boron tribronm d& at 0Cin an inert
sol vent such as dichl oronmet hane. O her conbi nations of protecting groups
for the amrtheMyd. i c acid present in 1 and phenolic hydroxyl in iodoniumsalt
2 can be enpl oyed, and their usage is known to those skilled in the art
(references describing protecting group strategy include, for exanple,
"Protecting Groups in Organic Chemstry", J. F. W MOnm e, Plenum Press,
London, New York, 1973, and "Protective Goups in Organic Synthesis", T. W
G eene, Wley, New York, 1984). The internediate ester product 3 is reduced
by treatnment with an appropriate reduci ng agent such as dii sobutyl
al um nium hydride in an inert solvent such as 10 tetrahydrofuran at 0C |If
RZ and R, are alkyl, then l[ithium al um num hydri de may be enpl oyed w t hout
the risk of reducing away hal ogen substituents at those positions. Standard




WO 001 39077 PCT/1B99/02084 - 10 Scheme 2 depicts a synthesis of conpounds
of formula | in which R is a tetrazole ring. Phenylacetonitrile 7 is

readi ly prapap@sodsr om benzylic iodide 5 by standard neanspgpgddoasgd €acti on
wi th sodium cyanide in a solvent m xtsure such as water/ethanol. Reaction of
“phenyl acetonitrile 7, with sodi um azi de and anmoni um chloride in

di met hyl formam de at 5 el evated tenperatures gives tetrazole derivatives 8
(Exanpl e 1 and Unless athemyisedndiprieds thedgsmi lqyysr alkel™p atkyl e 2lk" anempleraddures. In
Exanpl e héreirhilsnesdr @ppatess ahathér@reg iljudes bith neaghd astbraichyd eainon procedure, as

above, IaQABinS! Snl IS Iz*t%m%g &eg,e'cgse LR aﬁ?ml; Gmlf cpHpst i L ut ed

tetrazol er c em s are al so depl cted in

Schene 2re ?féP‘VéEb‘? F Gronor Sy e c?QHFPEPrPy'i HEPERE U TRTACEHOMN an 10
appr op ipehigl, hagt ishetyl,dsptglodiuiiméindpantd rocod 2fohainetiyipeatyt homyé)defyd| | oned by
N-al Kyl ?%h&?k%wgﬁh@{ 1na¥ ?%Jgﬁi%nélﬂ sﬁf)sfu‘ﬂgé'h \Qﬁ}{l §u\5&ﬁ Esq’aﬁich]rg y after

st andar pur ures. her alkyl ating-agents and

t1on e
bases najelwe alhiabssay Anayiapyl Rﬁ&ﬁﬁ‘yf eERaTL ¥‘F(PW EEPIIYREMEt . 1 S Scheme
2 Rz Rz ahil/ok cdtbdxyR~ O /CN ~ ~/ ~/ NNNRORCH a ( z)~HOR~(CHz)o N 7

8RZERECH3I OrR gx*' , té%c}%{v?%le{n%§ﬂe??&alﬁﬁb dr)as %}'ﬁ%ngﬁ‘% g%@'m‘ex% tﬁ

(~ HP rAngnoryshic prg hisycliq grogaiq grouns sapfping Grto &%ﬁaﬁmm&sthefmg porHen (ﬁuqh | n vvh| ch
R, is awphenyter mqaplubyl dediding lawepiphyl agd 2-oapthydrmd magabé cptianalyshbstitutédn Schene
3. The fighl, uagamé@d%%foee vt 1, ngtal Qf@up% Qaec@éatrmrﬂ HS@I% tn 0618ZQkg, or acetic

aci d derjva |ve nolic 'h 0oX up 20 either
k kyayl h’%ﬁi"é'h vari ous

pr ot ect €819 WB’E’h %%’]oaq“’é‘ﬁ a”fﬁ‘?gﬁlr 8%8?53“’8}’ %‘Hﬁ‘l?f'f’d“fll?x

pr ot ect eaxhlmnnnm acnoland datbonfiicacdst he correspondi ng am des 10 of

3, 5bd!5h?| 0-4- Huﬂ%%mem@ ihSORED Mt RE MY hiked QQXMkén‘}l"%h&a heme
car boxyli c

d | bt d f th
corres po[’réfdisﬁgme"?ftpé?é’?é‘%th%?%@l"b 3 tﬁ% n‘%&‘?f Lrﬁgﬁ%%md‘ﬂg?{y );;fi)(szegur e, ©
g m )r(]t :Jrogrbﬁ)gsh gg:zfmhlg2 E:j\,@ﬂ;;)as o@up:r;fn@;@ggmtchsmtdeage t;lsm double( £D0l). .

et d r s and a
ST o e o N TR
t d (o d d
S e sermh an L GCE At s avistiiedinels th¢ €26¢ Ofor k- up

and puridikgetion by either chromatography or recrystal i zat| on the

di [ d l.at d
ycr ol yai s procar aeraiobl s Whadh B ugnAiacy ol e 87).

Sever al WikaibPeas ReFt OE H9BICEEOPR e&ys:&oetralelmr Banehgd Glilaﬂff r@ﬂeﬁﬁ ofa?r@tl cting groups
for the QEJOREPYEfErabIAL ikl Gatiap, ikVElfe natnsed cii Paichdnahiiid ohs Biphi tRed (rEka ! 3/?1 22
57, 7 5; Y, a cts IC
contaln 'fm’m%] c(}:]%llrZ Sgﬁ%%% a@% L grotﬁmygJ %g{l}@%ﬂ &y % éln : ﬂ;&%yngpg @gﬁda d

pr ocedurE8exyyyl- 3-Beptynyk 8 psptgayl H*e%ﬁpFYﬁ » $ e n’> gonyRyktdadesy s weqichml :ng

met hanol 4-dsddcynyl @mythe likel whicldmay be:)substmﬁed fan dercaesyfosikilhg al kyl acid ester
deri vati ves (Exeﬂieés%t&%zlse .}gahcagmmémgao;m 'Jgempwg@nefr&ﬁgﬁh%& Lf the sane

procedure as, above, ec egl nni ng of

t he seqm%ha.ewp ﬂzmdesrsa F‘gwﬁ ya‘rcgfei a0 gpuRs Oéa%rﬁelm 4 Lewis acid
as BB, (camginig & nodaibledrokdsh pyctin tydyerarton gedups norpaiviog dur e, and b fretal ofx anpl es
of car boxy/+ é‘art%b §r%ﬂ€§t& %Hﬂk Horirghh e%ﬁg,%chﬁ@o]ud@cic{’o nﬁ; 78-179, 83.

s A iyt Befheas cvoheahy. chteRtiin o RloRRaRoapigt o © Phase

i Nt er mednay ke shbstiteted adnldd case o “allesd’.n such as a Merrifield resin by st andard

procedures wel Théﬁ@ﬁW‘hato@eﬁ hi?sl@d@’kdshh&dxeicihél&% o@ﬁslpartUF@thﬁe?%Hubng resinis
t hen [ OXi n metﬂ e resin-bond

R
froe ChrBigsoibioRef BropfR, Mt andiadite R0 Gr, o BORE G it o b o
soluH(MwQMgmh@ﬂgbrrespondlng am noaci d ester, PyBOP
(benzotriazol e-1-yl -oxy-tris-pyrrolidino phosphoniun1hexafluorophosphate).
HBT. 25 and N. N-dii sopropyl et hyl am ne (Huni g's base, DI EA) and an inert
sol vent such as dichloronethane and is stirred at roomtenperature for
days. O her conbinations of base and coupling reagents can be enpl oyed here
Wi th successful results. After treatnent of each of the individual pins
wi th an appropriate base such as aqueous potassi um hydroxi de and washi ng of
the resin, the am des are disassenbled fromthe resin by treatnment of a
m xture of 30 trifluoroacetic acid, dinethylsulfite and water. Several
ot her rel ated net hodol ogi es exist for the coupling of am no acids with
aromatic, as well as non-aromatic, carboxylic acids in solution or solid
phase and are known to those skilled in the art. The am no acid product 12
can reduced by treatnent mnth an approprlate reagent 3 5 such as sodlum

M o, ——



RR R R\ O\ R\ O\ /COH~~/ ~/ RAi ROR3 (CH)" HORs (CH)" 11
12 R= Me) H or resin R-=isopropyl) R4=C-Am no acid | | O Exanple 30-55,
207, n=0) R»o>-BRe39B7 Exanpl e 3-24, 25-28, 56) 73, 76, 78-79%cBiBpy&odss n=1,

Ri =R3=Br Exanple 74) n=l, Ri =R-=Cl BEvanpl e 86-87, 203) 208, n=0) RZ=R-=Cl
Schenme 4 depicts a synthesis of conpounds of formula | in which Rs is an
acyl sul phonam gfh? Siml o] es as for the, cou f am n aci ds
above are enpl (TomP?'Pngﬁ%ipfjf’i?’&@’eg‘ﬁ‘P%e presgn} 35 splfs)in H?HBP’G %Feftﬁaﬂj i xed
with a besptablechitadf b Enpovdds dféorap|aridpye, for exangllphonasorbeasin center,

di fhlhor QH@chﬁgﬁm aadrgtaalhuﬁ mlg opdseigre ftmadl deichxhiBpit hﬁthtlé%‘m th&aﬁc hdiad he .
sul phonam de does no i ssol ve emxture Wi a
base and'$LAiSHIRFR! Wcéiégfgmxa@@r"rﬁl’lﬁﬁ’tc aaﬁsﬁg)&lﬂﬂ%gmim%gw AR APt ves after
heat i iy secomp srpdsecuzmylindcidd, such o alkaperarboxtlicdeds ofgl twdrcarbap atamd whichi f i cat i on

by HPLC.,d ﬂﬁu@ﬁﬁhé’d&ﬁ sEHMtuted! ﬂ@h&@ﬁl‘ﬁledﬂsha(@@m Rample 4Qkic adifd s8h éxerml ified
procedur ent. suc

5 ot hyl Satupaddy; .uﬁmv?iﬂf%%g@w@_ﬁ“@s?mf ol A AR SR bR e ena ). and a
base sudhmaric. ghurliciy taerhohydidiiswrb a¢ irdegRycabekylihecidspfor opmipkt ascgbicphonani de

in ?11 chlgwcen@mamnm tsx&arrcroedu@acrdoma@mga @&w @fer emﬁplrea@;ﬁhic% m xture
yi e either

after
recr y@t AP flgr?r f’ﬁ‘ “& arrglglsnﬁoﬁr § gm%%m%f’e‘amhﬁrtg@}l %q?fgﬁ‘m?ag S'é‘%“taér st andar d
denet hy|(Er-Corliyt erredenifesic agidewhich gre unsybsistechensnbstifyiido fraekatente by20 Ot her
conbi natHaR)@&l @dr eRﬁrﬁ;Bleﬁieth@Q ofp-edlimedoré Qﬁcﬁotwr@spdaam R&d ecﬂmdl&%@rds For

exarrpl e RQO Me e 4l{gvm if 8@5 %t L ddifhha b%/s%nt ba51c cen\f\ér 1} con}po Ihq_| EZt Bu,

gi ves f 7Y AF B8 c{lgrg BoRA RIS entbaNt Contet i rotecting
silyl griomplad hahmamrlsw oA 4l wni@rmm%@%mw)foms@mwhhases WO
001 397 KuteHié kB9 With 224 are 13r Eamipre, Meta) sald, sudRas hikAli fedal or alkalind eafth/ COOH ~ [/ /

ST Ut Sl AR e e

pr ocedurosgAnEHRG. B aF MOAA] é?ﬁeth@‘#qmohé"r PBR sprr\yo WEenva8ng drort he
synt hesitfiloger ﬂiaymﬁina,cfSr exbmblererhyl, &:rtFut)lSeMﬂaylaHusepxropm uiethll, yibdtyver se am des,

primary as.. nﬁﬁé’% 9&,@{ Y‘@rrtﬁh gwesiglﬁaa&ﬁfelﬁopsgg bl nRHIEH S, O Many

al ternati veﬂg ures cou am no aci above’ can be
enpl odfedrieth ﬂl%ﬁn@n%émmm?ae\mg trtser?% "sak.ﬁrrfh@anqr%bet foemeg, Saltywhichargp e, in
one pr oocmshitablefecphaciacsutidalasestbucwhich chip baringdegedafor exdmpdd, igdhd ibalaiogh t he

treat meny pe,flﬁéaﬁomf@éerzeﬁlbwnum QR ashemak&ieNd sELRpableRafll BLRY! f or mam de or
di chl oro{r@ %ﬁ | owed by standard work-up procedures and final basic
the est

hydrol yg er function (Exanple 206). 10 In another procedure,
aromat i ¢ ami desPrefierred kit ofi theehnippunds of fohiila  which owlide @ basse drouExanpl e 3- 24

above%s( Exan®l Iﬁodoa?dra&?andé\ Hvull@rga{smm@mamwsmmnmopﬂékphe{e%enﬂafemr y anfl dard
secondary am S, al. SO r epar ed an a u5|n St andar
literature net ﬁ%ﬁ{\ga L‘ tg IppHHds O?fogBﬁl rr&gnﬁt?f‘ﬂﬁ“ﬁw“i)gw m?é“ T\ o1
AR so@@@HpetaSSmm aaz@mgmum saltg anzirphmamnqe@mcepwe logame aines.H

R, =i sopropyl , Réefleddire bdmfudds IR el Shoof IS hhlaN WheretZERs sBbrofptanpl e

192- 202, n=0, Cl._W t to the,above actl on schenes, although
the various R FEF@? RFQLTC "Htﬁpend%ﬁ]&%glogen SuChsa%gfoéms?orecéE’f -8l | y defi ned unl ess

ot her¥ se i ndi cBetaad R e epch meghyhar ensdepethylgpd thaatheRs ethly, R | and R4 may be
any of the groufpsnestnpaRsdhalobarsatlyasdidndlorthlord) @ndthe &\t.herZs alRylGctd.

as methyl, or hydrogen; and

nis0.lor2;
R4 is carboxylic acid derivative of the type: amides, acylsulphonamides or an
35 amide formed from an amino acid residue; and

R; is hydrogen.



WO 00/ 3907? PCT/1B99/ 02084 -14 The conpounds of the invention are agoni st
that are preferably selective for the thyroid hornone receptor-beta, and as
such are usgéyadpfy the treatment of obesity, hyperchol est grphfghssand

at heroscl erosis by lowering of serum#DL |evels, alone or In conblnation
"with a lipid nodul ati ng drug such as an HMG CoA reductase inhibitor,
ftbrate, 5 thiazolidinedione, or MIP inhibitor, anelioration of depression
al one or in conbhhaest@reiaredicompounds have Biestud@wes: and stinul ati on of bone
formation to treat osteoporosis m conbination with any known bone
resorption inhibitor such as al endronate sodium In addition, the conpounds
of the invention may be useful as replacenent therapy in elderly patients
wi t h hypot hyroi di sm or subcl cmj cal hymgot hyroi di smwho are at risk of

cardi ovascul ar 10 conplicat i@ o the treatnment of the elderly to provide
a sense of well-being, andSn lﬁ; trkatheny ofQnon-toxic goiter; in the
managenent of papillary or ha Py Ofcolt; cer (alone or with Ta); in
the treatnent of skin disorders such as psoriasis, glaucona. cardi ovascul ar
di sease such as in the preventi on or treatnment of atherosclerosis, and
congestive heart failure. paynds of the invention may al so be
used to treat skin disordefs o sefsep imvol yi ng dermal atrophy such as
gl ucocorticoid i nduced der mab” atT aptiys? I ¢l i mgrr est or ati on of der nal
atrophy induced by topical glucocorticoidas. the prevention of dernal
atrophy induced by topical glucocorttd®eids (such as the sinultaneous

treatnment with topical gl ucdequid cord a pharmacol ogi cal product

i ncl udi ng both gl ucocorti coi d ougd 2 of the invention}, the
restoration/prevention of d#Phal™ akf op nd¥Eerby systenmic treatnment with
gl ucocorticoids, restoration/prevention ® atrophy in the respiratory
system i nduced by local treatnent with glucocorticoids, UV-induced dernal
at rophy, or dern%J atrophy induced by aging (winkles, etc.), wound

heal i ng, kel oi d&nd &hsriPEEterEed|cPpipoYngs Ofry%wh@%e@h%wée SHUEtTSS'c skin damage,

| i chen pl anus, ichtyosis. acne, psoriasis. Dernier's disease, eczens,
atopic dermatitis. 25 chloracne, pityriasis and skin scarring. In treating
skin disorders or diseases as descriped above, the conpounds of the
invention may be used in eonbinaiio%’mﬁth aretinoid or a vitamn D anal og.

The conmpounds of the i nvefity admoni stered orally or parenterally
such as subcut aneously or i e ,ﬂg »hjl as by nasal application
rectally or sublingually #® 3 v&rious(ﬁhnnﬂl1§ﬁogbquﬂ§uﬁpgmn to be

subj ect to such nmal adies, e.g., humans. cats, dogs and the like in an
effective anount wthin the dosage range of about 0.1 to about 100 nyg/kg)
preferably about 0.2 to about 50 ng/ kg and nore preferably about 0.5 to
about 25 ng/kg (or fromabdtt 1 to alfput 2500 ng, preferably from about S
to about 2000 rng) on a g &g FPsfugl e gl t44 divided daily doses. 35
The active substance can be ME; a fonmpgesition such as tablet,
capsul e, ointnment, hydropMad i c”oiert NENt [CHEr elfim ¢ on, sol ution or
suspension or in other typ of caner, of materials such as transdernal

devi ces, iontophoretic devijcés, rectif suppQsi t ogg.es, inhalant devices and

the Iike. The conpositi ancd P | I eohteln’about 5 to about 500 WD
00/ 39077 PCT/1B99/ 0z084 -15 er of lldosage of a conpound of fornula
|. They may be conpounded H% convent i ondM:melit er“MX h a physi ol ogi cal | y
acceptabl e vehicle or carrier, excipient, binder, preservative, stabilizer,
flavor, etc., as called for by accepted pharmaceutical practice. 5 The
foll ow ng worki ng Exanpl es represent preferred enbodi nents of the present

i nvention. Appr eyhetedd R pisaeaoil messhyl, @thyl, Reetigpy-Bypgl afciopentdf cyslohedyl; g nat eri al s

can be f j v j t i o} d Li, Yi-Lin;
Liu, Ye; gﬂggf }cr)lrgysl,)e lﬁégkﬁ%eﬁfgﬁﬁ&%?hnh,I\&a(?ﬁar%?ag{% tg g?@%%g’hﬁtfyl’lvl nsheng. PCT
Int. Appleycloaliyyl syl apsstsoarpi® senptes gighes o Sesterechenygry; s R apdds - 1 VR
spectra welscted from bydrogeneclotvendltkyh, espreeiaby ethyj nedimsthylos wheeshe grouFRQOR! e 1

3, S Di retrlpsehs pfvamis A6erdbems L QRORY b QRAQX Y ASNSHhialf §zol e. To a stirred
solution of 3,5-dinethyl-4-(4-hydroxy-3-isopropyl phenoxy) phenyl acetonitrile
(154 nmg) in 6.3 mM of dinethyl formam de, anmonium chloride (297 ngy, 5.21
mol ) and sodi um azide (339 ng, 5.21 nmol) was added at reflux. After 4.5
hours the 15 reaction mxture was concentrated, treated with 6 M
hydrochloric acid and extracted several tines with ethyl acetate. The

conbi ned organi c phases were dried over magnesi um sul phate, filtered and
concentrated. The residue was purified by colum chromat ography (silica
gel, 96:4:1 chl orof orm net hanol /acetic acid) to give 68 ng (37% of the
title conpound. Exanple 2 20

~ O~ o~ 1.1 A a2 T I T T O T T T 7 N — o



"HPLC retention tine in mnutes and gradi ent nethod. Reverse phase HPLC
anal yses perfornned on Zorbax- C8- Su-4. 6x50 nm anal ytical columms, flow rate
3 mM/mn, MOexWIYNn at 220 nm and a 10 mi nute gradi ent ebCt/iBono2084 sol vent -
A (10 % CH-CN+10 rmol HOOH) and B (CHsCN + 10 nmol HOOH). Gradient el ution
was done in the following way: 0-1 mn 90%A, 1-7 min to 100% B, 7-9 mn

100% B % d

sor s SRl S5l A e P SO Bl iP5 o
m /m n, Heteten yrlanilloGoWerputh sl ahging ﬂ'g Era?ﬁ,fegf Matlishel Ghemisty ™ edeC-anal yt i cal
col um. GENBertrarit AlcadehiiaPeextl1 996 (andRiSefekencaibnthin&lh¥relngi ng el ectrospray,

both positive ol

M+H HPLCZ3L- Va]lq%g%r %%Bé ?@5544 %ggﬁ%ﬂ%&%gﬁgg@g%@ﬁ@% '%“?Qﬁ Tyr C26H25
Br 2N06508 thsfolloming iagsiisn sdsmps Esemplapgeneempgul pracpdigesfor these reactions

of f C23H2ppe aZhEl’éﬁEi&riaﬁd ﬁ3heWbrﬂnglE)<dri§I257H27Br 2N05S638. 25 490HN H O

(LI 8D- LeuC23H §m41§ [ofth ,
389D TerZGHZgacé NO6608. §ofo (e v enuon <3 b PaRparsd sipe the sgaupce of - 0 o318y 2N
406601  3ersguthipe Abéézf@eﬂé OB 6. 22~13~ | C20H21 Br 2N05516. 14
770014~~C20H2 1 Bel2Neakpict4. s@rithesStdf compounds of formula I in which Ry = an amino

HLSL- lﬁ?%@%ﬁﬁﬁ?@ del0are Br dzd ¢ %ﬁ%ﬁa@éﬁd@ég‘:ﬁ&\% (RichTnrdn eIH'dtrogen atom
(L) 17D ProC22H2 Br2N05542 24.921 r ZNO555815. 380
OH19~. | ~E‘2‘?§ﬁ t?l% atic ring bvanmtervemng 1)n rOUp.

35. 23( V20L- Phe GoSHRB8i 2N08600 206, mamguerwsemmmn@mﬁ&mcm@g
o222~ N%éb%ﬂn?amﬁmo%nﬁ%(&e)l@@b\ntﬁ’ﬁg@g@l %R/%M%ﬂa% %Zate padO 00/ 39077

PCT/ | 899/ 02084 -18 24 H23B 2N05 | 25
T L 1

(a) Alisobulﬂtmgmnmh igthén alkatechwitlgthe qubistitited xodide-3. Other opyllimtiensoofy ) phenyl acet i ¢

ﬁC'dd ~hl( d en% d?‘b&\él: mhy B@exﬁ;ﬂ!i Taﬁﬁ/ir@ﬂﬁd%ﬁ)t@ﬁl&b@é@l&dfe@ub%'aﬁ?? ((aHBT) (10
yar oc ori e X 20l e al e

1 ng) ifd® ‘b"tﬂ% Wef‘ L %atd °t cor%ex@'ﬁ'ﬁﬁkﬁ ar‘r%/rlk fer ature for

0.5 h f clonsimed- Qeraaaﬁiqrqi ¥hrkotp aad putificelion ﬂzsfm@yhetm fmﬁtlnelsmwri best er

hydr ochl wedainskt (vaﬁ)&srmalar&qdwalemebtrwdnaﬁg fd utt ds BB thiBroghideedk b3d tof2er@am de

&ét gr%a)nla aﬁ;ﬂe ongsﬂt rs&ah%g d{fﬁl%ro%%ang%e ga%n%;éﬁl%r%?vegﬁﬁ?reﬁgaara' oned between

ani c p ase was ered and
concent r#erEdp a%@l&ﬁ@@?%@@%ﬁ@ 6eHv@arovbaltsmanwn@h@@meé&rra%y (Silica
gel, gr aghedtioedfUhtemiedistds BuchQ¥® tand 4 Gpreduotsl6 apcwéibiRwinio Peid illkdim et her), to
gi ve 256 (87% of D nethyl-N[3,5-dibrono-4-(4-hydroxy-3-isopropyl
phenoxy) phenyl acetyl] net h| onate. LC-M5 ggl ectros gfg): mz 590 (M+H). (b)
D- Met hyl - N- [ 3, Sehenisrighg-ontlings g arepargtion-of & yterppd lla 485 pisspapensset yI | 15
et hi o adiril{r88 whap)is exgysloyey dit: ONy Zed ThyaryidtReedptariigandd dnth Metddaduieyitsn:sodi um
Qﬁﬂ{) 8ﬁ'n gﬁ ute; @iebfoksnAgpmﬂojohﬁnzP/?eﬁm”tﬂarlottg AhyE Nﬁ&sh ﬁngﬁg@teﬁzﬁ Mﬂ(ﬁ m'he
oo o OBl BB, S SARI34" 5P B o7 énwsw?lad@e v S8 (g

Exanpl e @@pe®ronze in an inert solvent such as dichloromethane are mixed at room temperature, A

(L- ;\P %3 E*BQEM SR é’p‘ écﬂmbﬁgcgh%yes&rn RPE paqy L&h%pm&m},m@mh a&{%y k10t hl( (2)2'2 ne )
a o I 0X enyl aceli.c acl ny
b o Ao RBe i Aie i B B R PO g G ENE 58 hod
descri ble t]nqpl’Eij_npﬂ bas@@pdi)% mofag c@l\(pécng% iqdgniQ@0el 2 ofifter stirring overnight
L- - met hy|) a %c{r@tleﬁxpélf[aﬁf@ﬁﬁ‘réhtﬁ&r xﬂMWr@i{é XSu@ﬁéd&mh?d?ﬁdtography on silica gel, to g 1|ve y
phenoxy ace %?E ionate, after c ica ge
G adi oot BaF (HPSRIL b el B PO Rl s
LG M5 ( eﬂoeewm!;‘pwyferweé dSQ@*Y(aWH}O the sypghegio P30 vid bouynepoass2®84. - 19
35 Evansetal, Tet. Letters, volume 39, 2937-2940 (1998) and G. M. Salamonczyk et al., Tet.
Letters, volume 38, 6965-6968 (1997). The carboxylic acid ester can be hydrolyzed with a
mixture of aqueous sodium hydroxide and methanol. The methyl ether function can be

removed by treatment of the free acid product of the previous procedure with 4-6 molar



(b) D Methyl-N-[3,5-di brono-4-(4-hydroxy-3-isopropyl - phenoxy) phenyl acetyl ]
nmet hi onate (24 ng) was hydrol yzed using the nethod described in Exanple
25(b) to giwdoAHdoAY (8799 of the title conpound after col pEfhgebliRERt ogr aphy
(Silica gel, gradient elution with chdoroform nethanol and acetic acid).
"LC-MS (el ectrospray) mz 574 (MH). Exanple 27

D-N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3- i sopr opyl phenoxy) phenyl acet yl |

a- net hyl equivalents o( aytrong acid such as boron tribromide at 0°C in an inert solvent such as

3, 5- Di br gibRlorémiefirahiy, ditlex Yordbihaiops amdtﬁﬂﬂmggma»qofoemyba&myllcampﬁse(r@&a ng) was

| ed t hod
coun! Iebeaqu rﬁmig@gﬁrto{&i ,g@?sglas sﬁyp§aggb@ %Bio?%d @S;;%ﬁ ke 48hOWh bifoslt NO
D-t - but y$kiligd[in tis a&(qus?ﬁsc ydepartl Wmf%s@;vmegwogwf isherRdRys*amelsy | acet yi |

a- met hy| ahratettiig Grblysiin OegatitTheiisoy T Ay MAYONMIS) Ménuiin Beds, Leidelidgw el ution

an; tzh 5§go ?kﬁ(’_‘f& % etdh Hot&?% é;o%p§ it} d?&:ln‘icoéy%%ﬁ%?l P Gre%x% Wle@%&g VOR(S pray):

D-t-Buty 98I"H)[3 5 di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) phenyl acetyl] 15
a- met hyl al ani neThe 3ftergpliatbastery@sdict Btredihcstl tyhreb@rennwitt anippropelate( 1 M in

di chl or O%é&%&gn@m& md}ls@ohpﬁ’gumﬂ\gn ddfderE{Fan"iﬁ‘e?t Shvehsch Qrerni ght - at room

t enper at ur ers were separated and the

wat er 19 alpiphydeefuran pt 0361 K& o K 2 @fﬂ ’dk%ﬁﬁ}f‘lﬁ‘&ﬁ@m“”f‘ﬁ’é hydsidp 3% 8 or gani ¢ | ayer
was dri eemplbyddivartedt thedskoafnadaning avaychaldgen gibsteuchG anthoeqBRitiond. Stiveaddi t | e
conpound, afil&f an e Wi th
chl or of or ﬁ%fk I%ra d hﬂﬂ&uﬁ%@x@%@%&ﬁ@%@ bﬂog@a %Bbtheg%gi'?dr"ggs%re IZ[%/ i]rgw(?z 528
(M H). E?H Yed ang are known to osesklle int

D- N-[ 3, 5- Di br orfoterinddihtdd/ ohrSshgme3l isSopliyopylgrted raky ineedidta odidel S| tys par gi ne.

3, 5- D'lg’rf? nérit of a0 D63 do?&%ﬁrﬁl)éh@GP&!&QKM«)H&IQ@%&?R&M&: ;ﬁ:ﬁ!agx1£i444 ng) was

m xed Wt I ony el eat ed

react i onarfﬁfijg‘f’ff;%r%éc@?“% g%aeg‘?fl ”E‘ﬂ‘“‘f ﬁﬁ'@ﬂ@“ﬁ?ﬁéﬁlwoﬁﬁgg'@? ude

3, 5-di br ﬂmerme(stbnmfdmpkwhb@qxsmmwpyd thbentesgonging alcyld odidssl aracwél bkrioska.

N, O bi s({JhoRtkyiksid tvd aicet am de (670 ng) was added at O C, under nitrogen
at nosphere, to a mxture of D Aspargine (225 ng) and 10 ml acetonitrile.
The reaction mxture was further stirred at roomtenperature and a solution
of 3, 30dBdremeol 4- (4- hydr oxy- 3-i sopropyl phenoxy) phenyl acetyl chloride in 10
m acetonitrile was added. WO 001 39077 PCT/1B99/02084 -20 After stirring
for I 6 h. the reaction m xture-~was poured into water and the solid
filtered of f .BaThe solid was dis oI ved m@ret hanol apd the organic phase

renoved RO VakUO. The residue Rt @ »~ HARLC 1o gbve 76 ng ( 14% of
D- N-[3.5-di rm-4-(4 h dr oxy3 |sop y)ph=n§/ﬂ4ace-t—y4—]»aspargi ne.
LC- M5 (el g i@y TP 557 ( = a JOCH,

L- Met hyl - N-[3 5- di br ono- 4 (4-hy roxy 3- |sopropyl phehoxy) phenyl acetyl ] al ani n
e 3, 5-Di brono!4- (4- hydr oxy- 3-i sopropyl pheznoxy)pheny acetic acid (200 np)
was coupled with L- efizhyl  al ani ne hydrochl ori de (1 % ng) using the method

descri bed K (a), to gl ve 140 e.fa. he title conpound.
LGWS (el ectrdg ] z 530 gdur e f }{ l&he—»
pr epar at icego he, ¥no@p)t rary b:;u e 178 ( Exanpl es
30-551 Loading of the resin W|th

3, ~-di brono-. |- (4-hydroxy-3-isopropyl phenoxy benzorc acid. A mxture of
met hyl 3, 5- dlbronD 4-%4- hydr oxy- 3- |sopropylphenoxy)&enzoate (7.6g, 15

' 7.1 mol ), R 0| gxyesin (5g, |.2mmol c.u- m hydride (432 ng, 18
mml ) in 100 t hvl forrram-d'e-'wa ed a 250 m round flask
at 50 C famo (EH’,)’COOl i ng; theua

0d
OB @ 'dmﬁf%d and the resin
was washed with ter (3x 10 nl), dinethyl forlgamde (3x 10 nm), ethyl
acetate(3x 10 nl) and dichloromethane(3x 10 m). The resulting resin was
dried in vacuum overnight to give 8.549 of, L&Slidanithe ﬂdggd\gnﬂm t he met hyl
ester. 20 To the resin was added net hanol ( 100 ml) an aqueous sol ution
of sodi um hydroxide ( 100 m, 1 M. The suspension vvas stl rred under at 80C
for one day, cooled to roomtenperature and filtered. The resin was washed
with water (3x 10 m ), tetrahydrofuran (3x10 m ), ethyl acetate (3x10 ml)
and di chl oronet hane(3x10 m ). After drying under vacuum 5 94 g of resin

| oaded with the title conpound was obtained. 25 Determ nation of the

| oadi ng capacity of the resin: The resin ( 100 ng) was treated with a

m xture of triffuoroacetic acid, dinethyl sulphite and water (85:15:5). The
m xture was stirred at roomtenperature for two days. The resin was renoved
by filtration and the organi c phase was coll ected and concentrated under
vacuum The resulting residue was chromatographed on silica gel

(rret hanol/chl orof orn1 V\D 00/ 39077 PCT/ 1899/ 02084 -21 acetl c aci d 10 90:1

o, o T 1 Y Y . I s —— "N A



t hrough the inside of each PIN. The apparatus was allowed to stand in a
fume hood with stirring for two days. The synthesizer was di sassenbl ed and
t he resi ns wewo@3dmzished with water (4x2 m), nethanol (4x2rat)Boanniss '
di chl oronet hane (4x2 m). The resin-ith- PINS was dried by pressed air-flow
25 The hol der bl ock was reassenbled fromthe reservoir rack. A 50 m stock

solution of trfluoroacetic acid/ dineth 85:15:5; v/v) was
prepared. The SYEHER plfgam% §9&WHX456’§§§€‘ (L{fn‘f" gh é‘g ReBPNE |n)

i ncr emening, PhEhgaceppitrilet7us readity ratrareddbnt bengytlianalliderd by sltamdndhm:ank sweit h stirring
for 2 daaX?eactTcﬂGvﬂEl?s%@fuﬁP@yﬁmﬂ@ﬁ'ﬁ s@ﬂéhtm@mﬁ%éiﬁ{s vhkeetha¥IRAbasEendl ed. Each

PI N was t he, above sal ut ents of the 8 30
reservoﬂ’\lﬁla VP%F‘Q"%F% %‘g]sé’glr‘i‘f“raﬁdéan 8“18? H’E§ lo“@a&ﬁ"f}?tg’fq opmamiget i ¢ oned
bet weén ekayated tesphspthresaiNes fetrgzadedegivatives MExampml and @), efténystandaré watkeupg( 2 nl ) .
The contaﬂmbmmcaﬁ&epxewhks NEBRAM 2 thyd stdpSwadEsIRWed bPh bthhdérd deaRiyRIsEd | Nt o

the ei gh'émgcri (L na%a ar tlﬁlo%?t% r%%\?% elr&eafn%o\gl% VARI AN) , equi pped with test

t ubes urfd e Car 8 to drain by gravity, rinsed
with ethyl aceEéﬁr@lfs&f sqbsgtuwrl)tetraml@rthas cl be Ragnarefliby ferthpr ¢heméstryl ateo ™ dr ai n
under r egld@epicied esSchtfe 2 3Petbicle B6rPative dan Y& instmse KdkdaRAtwath sand concentr at ed

L0 01 \p Osal ol bOUkg PLANEh s dedn LiBorleSh 208 WA ARALy REDRMtion VIO 00/ 39077

D- N-[ 3, 5vith rmtb:rirmodade(tqaﬁvérde&xﬂnseﬁ%éﬁ&ﬁmm@ﬁafséwﬁem@w Puvifiratioe 12. 2nmg
(57. 7% prodedabd bﬁheBQJkylatmg agents and bases may be employed and are known to those

D-N[3, 5 Jﬂe‘p{lotgp (4 hydr oxy- 3-1 sopr opyl phenoxy) benzoyl ]| euci ne 20. 1ng
(92. 59 “Efsiint - S-Benzyl ,

N-[ 3. 5-di brono- 4- (4 hydr oxy-3-i sopr opyl phenoxy) benzoyl ] cyst ei ne 10

14. 9ngy( Gekgméxanpl e 33

D-N-[ 3, 5- D br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl ]t yr osi ne
5.9ny(24.8% Exanple 34, 15 L-N-8-(2,2,5,7, 8- Pentanethylchronan 6- sul fonyl ),
N-[

3. 5-di brolgo 4- (4 hydf oxy- 3- |sopropyl %henoxy) bengoyl ] ar gi ni ne 10. 7ng( 31
% Examl~le @ @ ho
L-N-[3,5-Dibrag oxy i SOpro| pyI . xy zoyl ] butyric acid
20 15.6 nmg (RP5, 59) 'Exam 1‘~‘é‘z>n§b (CH)/m
L- N-[ 3, 5- Di br onp- 42 ( 4- hydr oxy- 3- |sopropyl phenoxty) benzoyl]vaIH ne 19.7 ny
(93% Exanpl gudfcu, WO 001 39077 PCTI | B99/ OROSAropy2 3
L- N-[ 3, S- Di br onp- 4- ( 4- hydr oxy- 3-i sopr opyl @ﬂmﬂ'tgxy] Iﬁeﬁz@}ﬁ ]l eucine 14.8 ny
(68% Exanple 3 8 P
L-N-[ 3, 5- Di brono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl ] prohne 5 8.6 ny
(41% Exanple 39
L- N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxly) bcnzoyl ] cystei ne 2. 88 ng
(13.5% Exanple 40 10
N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3- |SOpropyI &henoxy)@en oyI]egC| ne 15.8 ng (81
% Exanple 48 o
L-N-oc-[3,5-D hydro 8—¢ opro enzo I,VS| ne 23.5 ngy
(105% 15 : s (CH,),,/&/ » <C“>n}u
D-N-a-[3,5-Di brorm 46 (4- hydr oxy- 3-i sopropyl pherf’oxy) benzoyl]l%l ne 24.9 ng (
1129 Exanple 43
N-[ 3, 5- Di br onp- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl ] ar ni noi sobut yri c
acid 20 G 72
N T3, 5D br OB ORI O Sl dbYish Bl PRI 2Ry | gl yci ne 7. 1
ng (31 %))urﬁmamp a1l gniddacid MO sBGINEH GeheneGTTha0DIWIBEH Brbceddres all involve the
r?gl\#( %3 20 &@%ﬁeeﬁme/&r B X aesivariRRT ARy SNSRIl IReLME Il beN glgp yci ne 15. 1
58 T ey el 5t e PR B PRI BYIPS BREGE e 5 6. 7 g
(33. 4% aminmysids, w9 afford the corresponding amides 10 of 3,5-dihalo-4-(4-hydroxy-3-isopropyl-

phenoxy) carboxylic acids. The carboxylic acids 11 are readily obtained, for example, by
hydrolysis of the corresponding esters 3.



DL-
an|
L- N[
(70%
‘DN
(

N-[ 3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl ] - a- met hyl phenyl al
ne 7.4 ng (31.4% Exanple 48 10

5- D‘P{)g%(ﬁy (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl]lpéxl))lﬁ\g%iog; 16.1 ny
Exa

3,
-11
3, 5- D| br ono- 4- (4- hydr oxy- 3- |sopropyl phenoxy) benzoyl ] nethionine | 1.7
294 15 Exanpl e 50

, ~-Di br ormaﬂe;ﬁréeddytémmym&e bf d p with R=pleencoup)itereageyt Juokeahi oni ne 13. 2 ny

[

5

N-[3

R 6%

-N-[ 3, S%EXM ﬁ%éﬁm thylﬁxgél Ogrgpyécﬁrg%if)l%dﬁ qy%mg%%ride (Elgﬁz) o af“I aesﬁs ar an| ne 20
N-

.7 my ( h—by@%v enzotrAzple Bydrate (HBT) in d1chloromcthanc is sti rred at room empera €.
[ 3, SThy @pmmatép(c#edmﬁcbmnwacm and Opmethylimohyholing/i} hexted CiHerpdeasy | al ani ne WO
! B[QOngE&gx/e k’@?ﬂg rk %éd p&a}cgtl (eﬁﬁ?er %k&m@& %for%%c]rystallf 2

0. 1 ng( 4§\e7%resgomp gxaﬁg 1?%}3 e%g})é p?n ar}:i hydrolysxs
N-a-[ 3, Spnbcd:ﬂumsrxgl\ébs(thb-dwmhdd'm8n1dssprpd1mx>(Emm08@) benzoyl ]l ysine 10 ng (36%
El_xarrpl?)e 53 [%0 Dkl e(xﬁ%ﬁl%y 1)@6)(@@([ PR8M¥eks) employing different protecunF groups fo§ 44

( 820/5 E)5< ! F:(Ibggvglc acil grou¥ was also pr_ellnasfgcp an(ap%ka?e e(EJ?&an?lesezgzg)’y 71 S’S ?7 -+ M

L-N-[30 58@|8br86m1t¢n(aﬂvm dmadeyend-picsiogs whigh pintaim frge) herylicacet grbdps admni ne 15

3, 5- Di br gop: &fe(xﬂéMté?f&th%‘rdc@&iﬁésq{:}}’ﬁoPﬂl‘é‘t@ﬁ@é}’ﬁ&@ﬁz‘gﬁ}(&ﬁ?@é hfxt@€bfl (200 ng) was
coupled with L-ne al ani ne hydrochl ori de

l%zv usi ng the nethod
descri beaeﬂiuwnmﬂmn@ @@(fwnyaﬂ@r@eﬁgéweémwyesnm n@ éemésstwgietlvﬁ@vmt hod
descri begEsampl@anpl e 25(b). The crude nixture was purified by

Sem pr eparati vig aﬂﬂa&m&r@fr@i‘tﬂdﬁm&ﬁﬁ&ﬂoﬁ gf]the/éarrféf rocedure as above 11 is kept

L- 5 di bro XY- enoxy enyl a | 1 al ani ne.

LC— o“’%%f"é%‘?%)@s @iﬂ?fmﬁ?%e{ rbg‘)? &)‘%ﬁaﬁﬁ‘l‘ %‘E’h" 9GS b

L- Di met hyeateyvidadieyinaeid 25-BBy, |q9dj$tend9md3vquselpm@p3nh§hmo>pwcp¢w¢$y¢twet yl ] gl ut

amat e 3, oxdaigis@fBarfoxylic Ky aays @ExhEpleB2AY] PIRe 5OXS )RR YR A0 8431 85-gi d (200
ng) was 2&Pbﬁgwth L-di met hyl gl utamate hydrochloride ( 190 ng) using the

nmet hod dé&stC in 25 Exanple 25(a). The crude m xture was purified by

semi - prepar at i vn Mpidelibragy @n@léo bepreprsed(3old plfase syathesis (FxamplepBlb. LC- MS

(el eCtZDO&Pﬂhﬁ»)@)ocedﬂriaﬁﬁihy(é\{ﬂel))f intert¥2i91 139 éde R rkHY MB 29 8 MerdeidEEXanpl e 58

3, 5- Di br 9@:@% b\.ls aﬁdﬂx g{og de% \kéf}%%% %g&%&%g%& l%ﬁﬁelaﬁ’ IThg {eﬁn)ﬁgﬁogm 1S tﬁaxp ht hal ene

sul phona arre Oham de

(0. 175 miredtyd Wit @dw%hsrdmwﬁéﬂ megHanglgo EOYﬁd? tm/afsv namééireacgbwm
3, 5- di br ea¥erof-1( 4Edaly esimvpin B-tihe&d’med)whBbﬁﬁ@hﬁkh&%ﬂt@oﬁﬁh@arﬁxﬁozﬁﬁi&sﬁﬁm) DI EA

0.17S dded t
ghe s l’]‘ﬁ?ﬁ ﬁ}qzcﬂgﬁg!fw g rﬁo%m%og% &h@?ﬁ&!ﬁ@@ﬂﬁ@!&@?m added to
di chl @@ oMH%@*SOBﬂOP&IF‘ !Llsmmerﬁ'dtﬂégs lmf’owveahﬂcmt (0.001 mmol)
i n di chl dicblvedniestaee @l iS stiked m\mnadxdpmlanu'ﬂf@ dagsa Othepepnitonaniond afibasewad heat ed

ai 50C fopytfle Ifk‘ﬁklarn% cafibl &h 16%%@%&&115&%@1E&HPSEA%EHH% médk GMaﬂ{mﬁé hane (I
m) and cifriC, acid qutlon stirre g;slyfor

30 mn. THLVidjal AT Wit A appropriat 3’?‘?“’@8‘3 aﬂ%ﬂam Roas@amgwﬁmms ap \g?s 'ﬂéo
finally $h¢b‘pmtﬂ@ciimldesgemdlsapsee;b&|de&me t4Fin Gy (Sitinewaf ¢ olixtmre:0f250x20mm et hy|

acet at®/ Rif\RRI8AR a(;}aoa,h,eﬁ?,gb]ﬁg adnaetic acid). Gadient: first 2mn 15%
ethyl acetate, then 100% et

cet at e, ddi ti onal

mn 100% et hyl 588?5?%? “E‘S‘egl"’\‘i‘é“’ oJOgie 8y Ilgg/éhe 5‘?“"? ﬂ%ofaﬂ’f‘%acé%ﬁﬁﬁ’und Exanpl e
59 aromatic, as well as non-aromatic. carboxylic acids in solution or solid phase and are known
3, 5- Di br egMpée kb umexy - 3-1 sopr opyI phenoxy) benzoyl - 4- t ol uenesul phonam de
3,5-Di brono-4 thox 3-1S vl heno benzoi.c acid (0. 035 mol) was
coupl ed 20 wit hfl CIMUBKE d?%?\‘bﬁ%ﬁ%é Jb’éy P&)ﬂk?’h@’pf%émﬁﬁaﬁ% descri bed
i n Exaiplsuchss sodmyp bpiohydridg in @rpolqpsetvent such s ¢thanpbal coogaiempestungy L{R59ndy  of t he
title comyartikyl, heammiem@hminum hydride may be employed without the risk of reducing

the halogen substituents at those positions. Standard work-up and purification yields the

D-
e
L-
(
L
9
D-

00
L- exylalanlne
I



3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl - 4- ni t r obenzenesul phonam
i de 3, 5-Di brono-4- (4-met hoxy- 3-i sopropyl phenoxy) benzoic acid (, 0.035 nmol)
was coupl eawv@®/i3gth 4-nitrophenyl sul fonamd (0.175 mmol ) eciamged2be et hod -
described in Exanple 58. Purificatio®-on HPLC of the residue gave 8 ny (37
% of the title corrpound Exarrple 61

3, 5- Di br,ono- 4- (4-hydr ox 0 he sul fam WO 00l 39077
PCT/ | 895?%?68138}‘02?%@ f)’rr %B‘ %“sﬁﬁ 8)? Pg’ rabcd‘)PPﬁHé%’g‘?sf) benzoi ¢ acid
(0.035 ﬂhﬂmm\mﬁsart;oupl ed with sulfam-de (0.175 nrnol) using the nethod
described in Exanple 58. Purification on HPLC of the residue gave 13 ng (73
% of t%eI |t$e conmpound. Exanple 62 5
3, 5- Di bPSHE? %2 (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl - 5- di net hyl am no- 1- napht
hal ene sul phonani de 3, 5- Di br onp- 4- (4- et hoxy- 3-i sopropyl phenoxy) benzoi ¢
acid (0.035 nml) was oupl ed with 5-di rrethyl am no- | g,
- napht hal enasul_R 3 (0.175 mol ) using the nethad described in Exanple
58. Purificati of theresi_d.u_e,gave 84 %9 of thetltle
conpound. 1@, Exafpké cup,” 0%
3, 5- Di br ono- 4- (4 h dr oxy 3-1sopropyl phenoxy) benzo;?l 4- anfS n3benzenesu| phonam
i de 3, 5-Di brono-4-(4-nmet hoxy-3-i sopropyl phenoxy) béhzoi ¢ acid (0.035 nmol)
was coupl edrwie b odreanti Nobenzenesul phonam G&sPEPAAT G ')“ﬂ‘!;l ng the net hod
described in Exanple 58. Purification on HPLC of th@ residue gave 7 ng (34
% of the title conmpound. 15 Exanple 64  Example30-55, 207, n=0, Ry=Rs=Br
Met hyl - [ 3, 5- Di br ono- 4- (4- hydr oxy- 3 |sopro§§f§"gﬁmi eRz&yF - sul phonani de)
benzoate 3, 5- Di br ono- 4- ( 4- met hoxy- 3-1 sopr epwpp QRry=-RBenzoi c acid (0.035
mmol ) was coupl ed with nethyl 2-sul phonaniEerlpisr$z.aet 28, (0. RA6=Gmol ) usi ng
the nethod described in Exanple 58. Purification on HPLC of the residue
gave 12 ng (55 %9 of the title conpound 20 Exanple 65 3;
5- Di br ono- 4- ( 4- hydr oxy- 3- |sopropyl phenoxy) benzoyl - 2- am nobenzenesul phonam d
e 3, 55D br onp- Scheme Auepieis ¢ s@uliesis pf eopppwrive nbleymiie hinovhichelbiiglay 0. 035 nmol ) was
coupl ed 4 ?lﬂfblﬁnﬁﬁﬂa@ﬁﬁﬂﬁ@ﬁé&lﬁ&%&ﬁ@e@@uﬁlﬂg}%ﬁ'ﬁmﬂ@'@éﬂs 45ve1ge t he met hod
descri be l anple 58. Purification on HPLC of the residue gave 11 ng (54
% of t FEPIYtt e conpound. 25 Exanple 66
3, 5- Di br ono- 4- Inpnpyroeesure, 33 isdepropipicptad Rrst)) mixad with 2 base spcheag BIEA phonani de
\?/’\0500| gQQg ﬂleﬁﬁﬁﬁﬁrﬁ%uﬁe%ld&ﬁ dichloromethane. Dimethylformamide is added ta thSe B

ro i mrol ) was
coupHgd %hc 151(11{: ogﬁﬁeor?géﬁdl-e%ﬂés n%%lgi%w 8&?@%%@8 th Ofﬂl%trﬂdlpe od descri bed
i n Exanphr a5@ couplipg fepgeat ?%‘FP‘Q?HOIHF’E@ 35HQBiangd quéwgmféer keasnsrgnd( 74 % of
t he ti tlsebsequeponitdlacidixautmdnt dérigivork-up and purification by HPLC. the desired

3, 5-Di br, 410(15}111H¥sd( QXY 1§58 propyl phenoxy) benzoyl 4- (2- am noet hyl ) benzene
sul phonaggr&ép E ;@ met hox g SOBrO hengx %benzoi c acid

(0. 035 mmml ) m}gsaneéﬂml Rice “ZF:EE“’%{W%‘(H d fb%g ﬁ{% e (0.175
mol )15uss Blgthyhé 3Féd]xhexﬂyletamo)pirdwt]cairbbdmnaimhyckmﬁm&ndE’u(nEIDﬂ),cand aonsosuckPL, C of

ghg Bezlragﬁ%neg@%lﬂ&ymné Z&ﬁMl%;ngﬁd ﬂl@@pp‘i‘dptnlat% % engllﬂmé y, &Qh@gm nhﬁee]t hyl ) benzen
esul phorf8Tsf iﬂé"‘ﬁ“ %X’BF’BP%‘%%}‘WG &‘OHB{X’H 9"8%)‘/‘%‘3&0 él’ W&&‘w gﬁm c acid (,
0. 035 nwisher chmmatogapheat rwrysltallzza(um thereprespionging bewpled metwial bivhaitete (0. 175

ol )  USiaAghrd B&néﬁ}lﬁﬁﬁ pﬂﬁé&ﬁésbﬁgﬂ %t &ﬁerﬁéﬁ%lﬁnéﬁde? urification on HPLC of
76 0 ound., Exa

the r S|due ga

5" Bt ormo- o DR 0% o UL R AR D T RAHD 01 58 PP b Ef enesul phonam
i de 3. 5-<Rihplermpplying simitar eheryst3-a5 shoye opy Mh adiHbriBwigiveatirtier 0. 035 nmol )
was coupk@fpivd dffacydsulbtiohARaazERestbi eNnaepdecry. siyiréipobih dshdfuh he met hod
describ OIE (%XQHBLGSSSQ 20 Purification on HPLC of the residue gave 7 ng
(33 % o t 7 tf e compound. Exanple 70

3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl - 4- chl or obenzenesul phona
m de 3, Schihé 9n0- 4- (4- nmet hoxy- 3-i sopropyl phenoxy) benzoi c acid (0.035 mmol)
was coupled with 4-chl orobenzenesul phonam de (0.175 mol) using the nethod
described in Exanple 58. 25 Purification on HPLC of the residue gave 13 ngy
(62 %9 of the title conmpound. Exanple 71

L- Di met hyl - N-[ 3, 5- di br ono- 4- ( 4- hydr oxy- 3-i sopr opyl phenoxy) phenyl acet yl ] gl ut
amate WD 001 39077 PCTI |1 B991 02084 - 29

3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) phenyl acetic acid (200 ng) was
coupled with L-dinethyl glutamate hydrochloride (190 ng) using the nethod
described in Exanple 25(a). The crude m xture was purified by

sem -preparative HPLC, to give 150 ng (55% of the title conpound. LC M5
(el ectrospray): mlz 601 (MtH). Exanple 72




L-(Otert-butyl)nethyl-N[3,5-di brono-4-(4-hydroxy-3-isopropyi phenoxy) pheny
tacetyl] glutamate 3, 5-D brono-4-(4-hydroxy-3-isopropyl phenoxy) phenyl acetic
acid (200 rwdomsme7coupl ed with L- (O tertbuthyl)nethyl gl upaime®noss
_hydrochl oride (228 ng) using the methdd 10 described in Exanple 25(a). The
crude m xture was purified by sem -preparative HPLC, to give 70 ng (24% of
the title conpound. LC- /B (electrospray): nm2 643 (MtH). Exanple 73

L-N-[ 3, 5-di b&om) 4- ((94 hydr oxy- 3-i sopr opyl phenoxy)phen | acetylJglutamc acid

3, 5-Di brono 3-1i sopropyl phenox c acid (200 ng) was

15 coupl ed wtmm u em:a{e @1 90 ng) using the
é@]ue tl

net hod descrif®ed |nRExaan é“q'?):i(a) and subs B hy ro(%bd usi ng the
met hod descri bed i M Exanpl e 25(b). The crude ni xture was purified by
sem - prepar aﬁ;MpHIﬁéﬁ;,ztguo give 62 ng (31 %{—Qipmbhﬂ%kﬁdo%z conpound. LC MS
(el ectrospray): mz 5/4 (MrH). Exanple 74

L- N-[ 3, 5- Di chl or o- 4- (4- hydr oxy- 3-i sopr opy! B’n%‘ﬁﬁfxy)phenyl acetyl ]aspartic
acid. (a) A solution of Example 58-70, n=0

3, 5-di chl or 0- 4- (4- hydr oxy- 3-i sopr opyl| pheno¥pnptifyv=dceti ¢ acid (50 ny),
3-et hyI 1-[ 3-(di met hyl am no) propyl ] carbodi i m de hydrochl oride (EDCl), (30

19)4 ) oy AT 0XY SR BRI ARQL £ B h 3l ¥ Tl e &) mbilod] Jgﬁhpéjggxe i mam de

I n) was stirre |on of a
sol ut i onefepmpoyds pf foryip L §§¥fé‘i‘lt33¥°é“f§i‘d HysaresEn e Brimary wwgas sgfegdary,
t ri et hyl aere peepard@ angilined udSammhyl Mémyraheiihtile pfockdutts)for tAE t@iplig off ri ng f or

three gdaysino ﬂssmové%%e%ﬁlgp h%%%%@@gmﬁ nglge}ﬂ%rFt hyl acet at e.

The organic ase was, washe rine a r| e tered and

concent r at ed. fﬁbe’ia&@fedﬁ‘é’nﬁva@ce “WEeW%G‘P?e‘P@W‘f BY9rDeained)
chr onat ofyreaphdd teanent ofda by dimediylitngd diakdtite eid BDClaa dhﬁitlﬁﬂlfbrrg}hﬁld@ﬁ‘t rol eum

ether ( :I-chéﬂloroﬁfe.‘{hgnéc ?&B%@B}sstmﬁﬁ WRRLE Proddifires QRE KL Békq‘g'dlto%sg'o\f the

L-di-t-but C ro-
(4- hydr o‘35§f¥§“1°§ QE& 15?@%‘50xy)phenyl acetyl]aspartate (68 ngy, 83%. (b) The
abovel@ster (48n mg:)thema@cww aboyaecanidésnyere thdaingt tyodsirddes racbdue asinExanpl e 5

55(NE)) 3t gg)g e 3-24 above ﬁExamplewz -202) ) eyl |
LT3, 50T e of o B Rt el AR SR ISR0Y BN 5ES paspert

D-di-ter m-ab@ngbmatﬂd[ﬂ&h@ndwimg@imdaﬂd litdrahweimethgdsIExample $piAphenoxy) phenyl acet yl
] gl utamat e 3, 5- Di br onp- 4- (4- hydr oxy- 3-i sopropyl phenoxy) phenyl acetic acid
(200 ny) 150 coupled with D - ditertbuthyl glutamate hydrochl oride (266
ng) usi nﬁc\?{%ﬂ’g nmet hod described in Exanple 25(a). The crude m xture was
purified by sem -preparative HPLC. to give 170 ng (70% of the title
conmpound. LC-Ms (el ectrb®spray): mz 685 (MH). Exarrplg 76

D-N[3,5-D brg d- 40 bdr oxy- 3-i sopropyl pkgno c. | acetyl ]glutam c acid
15 3, 5-Di br ono-§ y- 3-i sopr opyl phenoxy etlc aC|d (200 nm)
was coupl ed wptINE ct}qj;;yf ut amat eydyd e Rng) using the
nmet hod descri bed |r15ExarrpI e 25(a) and subsequentlymhydr oI yzed using the

nmet hod described in Exanple 25(b). The crude m xture was purified by

sen - prepar afr¥eHHPLC, to give 60 ng (23% RUF““t“h’éRtT’t“F% conpound. LC- MBS

(el ectrospray): mlz 574 (M+tH). 20 Exanple 77

L-Otert-ButyI N-[ 3, 5-di brono- 4- (4- hydroxy 3- |soprop phenoxy)phenyl acetyl]
gl ut anine 3, 5- Di br ono- 4- ( 4- hydr oxy- 3-i sopr ng éﬁ;ﬁ; Iacetl c acid
(200 ) was coupl ed with L-Otert-buthyl glutam ne hy rochl oride (230 ng)
using the nethod described in Exanple 25(a). The crude m xture was purified
by sem -preparative HPLC, to give 100 ng (4-49% of 25 the title conpound.

LC-M5 (el ectr OWFiﬂhjggect 0 the S29¢ (Mbtidh. sc}l:eﬁi%mltﬁ‘ouég the various R;, Rz, Rs, Ry and

L N[ 3, 5 DL brom. 4 L fydrexy: 3015 3RLRRY RASROI KPR SIYARREI gyt ami ne

3, 5- Di br Brdkesnd R mpl po sty-of theomios preppmneasseshihgrehyend narss e 8, heéi 4o(R00 ng) was
coupled with L-tert-butyl glutam ne hydrochloride (230 ng) using the nethod
described in Exanpl e 25(a) and subsequently hydrol yzed using the nethod
described in Exanple 25(b). The crude m xture was purified by

sem -preparative HPLC, to give 40 ng ( 1 S% of the title 5 conpound. LC M
(elctrospray): mz 574 (M+H). Exanple 79

D-N- (3, 5-Di brono- 4- (4- hydroxy- 3-i sopropyl phenoxy) phenyl acetyl ] gl ut am ne

3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) phenyl acetic acid (200 ng) was
coupled with D-glutam ne hydrochloride ( 163 ng) using the nethod descri bed
i n Exanpl e




10 25(a) and subsequently hydrol yzed using the nethod described in Exanple
25(b). The reaction m xture was concentrated rn vacuo. The residue was

subj ect ed tWOI8R907pr eparati ve HPLC, to give 30 ng (129 ofPCrig9oRass e
conpound. LC-Ms (el ectrospray): mz S#4 (MH). Exanple 80

L- O Benzyl - N-[ 3, 5- di br omp- 4- (4- hydr oxy 3-i sopropyl phenoxy) phenyl acetyl ] aspa

t d 15 3, lacet d
(200 19) “was. coURr SRR G i %ye“ﬂ ¢ chBARLIN R LANE REACE) |0 2
net hod déwegid hermoperepspigriet. gsl(aayuc Wé‘sifPUG@erﬁeﬂWPbOfmgmpjurl fied by

sen - pr e pRteddhbégtedoiRidia ardautl@roselerbdid byhwedBPof sabmt AL Ievéld, aloaosmiaund. LG M5

(eleetro

L-Otert §%F'?X no&_’{{%agrpbq %‘WI&Qunﬁ%rghéh(fg N@@Fgéprer:%lswe 'ﬁ%‘ﬁg‘)’{ lbrﬁenyl acetyl]
aspar agi Heazg! @nﬁ%ﬁmﬂ aﬂ'a%gpr@opga beawrpﬂwyﬂ) ﬁ%’i@%‘}ﬂ‘%é’fq‘c aci d
(200 ng) amldeprusshxaohndnsnﬂnulaaﬁ¢fe>|one-ﬂonn@nlon astpat asioperosiy drcoalbinatiorde (170 ny)

using t h@v tﬁ%ﬁ?%ﬁ%ﬁé i tlérnnﬁﬁl@rm%éﬁ ag§l€§aronaw¥%dﬁ IqE o fHigdnifne Vs purified

by HPLC, ectrospra
o 2 555" eSmRiLCS oLjgs WHASEn T BOFER B SR apé‘k%ﬁlﬂ?fg mgercswis | OSP" )’

L- Met hy| hppdiidr&disintor eubolimied] Ayputgradiym $ho sept ogkydfpardiveasghlpheny| acet yl | honose
rine. 3. 25 1Fve QO it lﬂxmraaﬁﬁéapméeméw prevlhppeeaw)me& gaﬁﬁgh fheaci d (134

ng) was cou escrlbed in

- om)se I ne
Exanpl e fsjtgpnt Ofﬁ%" Pﬂxlfc?é’“%r P‘é Gy m"%%pgg@ tfq W“ﬁ&ﬂr‘%&anﬁﬁat ed at
refl ux w#limeSOBlith Th)o i tBe treatmdént ef skin/dignodeat suoh o psofsissglhncemt,;, t he resi due was

chr omat ogLaRhaduIANiSaleWith 4s5h the GRvERIon of iatmdntBdtheddscidlosisPiae fractions
wer e pool ed and garpt%ﬁntrat ed to give 100 ng (64% of the title conpound.

Exanpl e g%ngestlveh ure

L- N-[ 355- Di br ondhd cqmapaupdiy of the-18venienpnaypjdoiis aprhty Jrpdi ekip idiserdesplof honoseri ne 10

h Met hyl diNedsds invéliig eémmﬂm{oﬂhmdm swucscdrﬁ&m m@wte@h%ﬂfgmbo@l@%nﬂ@ﬁggl ] |
onoserine usin escr i anpl e

25( b) Tﬁeéto&%tl?a 8?9%%1 Eop%émgucgg E togl al g’cﬁfg{‘t?%s h(Re %reveélgon 6] cfg%{j mp

L-N-[ 3, 5auonhyemﬁycetﬂ(yztomsqi BWWB@@&&P@W |thepsn@m:9;a§9up neawlmad@thyoqu rmserl ne

Exanpl e f]acée%mcoxd ora pharmacologlcal product 1ncludmg both glucocorticoid and a compound

D- Met hyl [0)'¢ 3Y hen yl ] honose
o oy e s R e B PSS g o
ng) was c%ﬁh[ﬂllé’Gc%lQOFﬁSLmﬁ%%‘éPfFY?é“T‘B‘# aﬁgahyamaw F@p@ag@@ﬁw%wdwﬁ Ry t he

met hod désartrdagtkent Witkigmogrogic8ids, Uhingu@d dermihO&traptyy, (06 derfiihl aifophy induced

312?12)2% pR“ %?I% éugg-%k%r on‘gvgglfdl- }%él‘ﬂ{gggé(o 3. ktﬁ? Q:ég:g%é roughened skin, actinic skin

D-N-[ 3, 5¢ E!F‘Eﬁeo%‘eﬂp lenuspiF Ry BstYy 200e @8%639?%‘&? SEO3epFrEFMT- AoRiAeT IS s er i ne
D- Met 8l cNofa8n& polyrimsie amd <kir( stadnyiglr oxy- 3- 1 sopr opyl phenoxy) phenyl acet yl |

honoseri ne (100 Imaaau §maxgsﬁéryaﬁaiseu§eg Q&e@&%e@%e‘%@%&%ﬂ%ﬁh&ﬁ@f{h@ Exarml e
25(b). The crude oduct vvagllngurl

DN[3,5 n&ieﬁt‘xcglnrﬁa e(u&edzlg Cﬂlg} W vgth a reterc/n ora v1tam1 analog.
i sopropyl - phenoxihy pérepophdoafithd ihveohwsan be edminisWEdEEH3 90 FaterPGally1BeI94:02084 -

33 Exa Ll?cugaﬁeouslv or mtravenously as well as by nasal apphcatlon rectally or sublmgually to

N-[3, 5-Di chl 4-

ot |[rre3<9 s magpian S SouR 30 B RiRR s RS d?cgﬁ%f% i 8585 anz o1 ¢
aci d (9. B6d the likginGd eﬁfn@ivy ampent wthinghedoiszas range ef ableyidtIde hbat 10@eng/ke, 28 g,
42. 05 mMekeferatily dbdudo.¢ & aBLE0 rﬁ@ké‘ﬁﬁdmﬁ@@yﬂeﬁera&y%bmlocs% lapslit 5ig g (or

hydrochl r|d e 4 g, 33.Q0
oot ol ek 2ty oy MR o et

N- et hy| sisglstroRitne divaied dgjly dgsex. i, 56.35 ol ) was added under Nz and the

reactiyn m xt ur erhéasivalshivaek daﬁb&ﬁtﬁlibb@mra%fﬁpbﬁtﬁmﬁshatéértﬁ)letAfabﬁﬂe 18 h, CHzC1l~

\Qﬁz g-grrﬂ\é% Cl’p g :éﬁ %%%1&191’1? Cre%ﬁ'l, f(i)ldglh lehttiénoor}%&sﬁgnsmn Or 1n cﬁger SO?A]\C d( \?\ﬂotoh m]_-) N

HO (2 x c&xs@r @&watergéﬁsuﬁtaeswn U@éé@lmmmhelzn&dwm@ r@ﬁt_a)l sumﬁﬁmma ne ( 2 X
150 nl) . idifaénodeyans sndpheisie. Was cahijosition daadienill dontairedbedt sandbampaent rat ed in
vacuo to give 11.5 g of crude product as an orange solid. The crude product
was purified by chromatography (Silica gel) 40 % Et OAc i n hexane) to give
9.76 g (84 %yield) of slightly yellowi sh solid. "H NVR (500 MHz, CDCl 3): 8




15 7.82 (s, 2H), 6.78 (d, 1 H J = 2.7 Hz), 6.63 (d, 1 H J = 8.8 Hz), 6.61
(t, 1H J=4.91-1z), 6.38(dd, | H J =28.8 3.3 Hz), 4.65 (s, 1 H),
4.24 (d, 2Woodmserr Hz), 3.82 (s, 3H), 3.16 (heptet; 1 H, frGrbdioress - 22 (d,
6H, 3 = 6.6 Hz); "C NVR 8 170.18) 41B4. 65, 150.66, 148.36, 13G 26, |31.63,
" 130.57, 128.10, 1 15.76, | 13.94, 112.28, 52.69, 41.87, 27.34, 22.38;
M5-ESI[MH'= 410. 412, 414 ( 100:64:10). 20 (b) To a solution of nethyl
N[ 3, 5- éiealsr wHbrislogage By ¢ eampeund pifemruily | Thremax b9 comwrursdedin gl yci nate (7. 30

9, 17. 7 konVeRtional Matiekvith la@hysidlogissily acvdststle dehidlasruanies ekdipiontbindeydr oxi de

SO0 Ui O (3 T B W, A B B DSBS @Tlfdeed W (h 1 N 1O

and extrac e or ase wasS washed with brine
(2 x 75 nm), dried (NazSCa), filtered and concentrated in vacuo. The
concentrat e waghé fdllowirg vastking ERartitesGeptéstireterret embatishehfiof Weipkeemol i d

et eri al bt 4 L ek R AGH G aflolbi R cah B bl ke _pr oduct
e L

8. 8, 3. 3oldn) Melin(@hatlotta, PMang, Midshefgd PCP Hyt. Appt, 8 iz CODEN.PIXKBPIWO, 1 H, 6.6
). 1. =0 By MR oM 167 . 151. 34,
15? 13, %%%@%fﬁﬁ f%%].%d%h?sm}? S’%g. 63,aﬁf%£si°?’?wﬁ% taésg%%@ﬁ%f’]"is, 42. 27,

28.19, 22.85; MS-ESh [MH -= 396. 398, 400 (100:64:10). WO 001 39077

PCT/ 11899/ 02084 - 34 Exanpl e 87 Example 1

N-[3,5-Rig ngeqlg b4 g0y ATCRCTR N LARE ) benzoyl ] sarcosine (a) To a
sol uti on@’sg?i , 1§|(£ﬁ.yég¥g§ ?1(2‘%%?%%(){} 3- i’sog%)p%l phenoxy) benzoi ¢ acid (60
ng, 0.169 mol) in CH2AA z ( 10 nlL) cooled ~ith an ice-1-1z0 bath was added
sarcosi ne 5 ffeyiredswiueion hiy dsetmébylidad-hy@Sx v 3 ngpprodyipbSioryiel ) |

é' [283( d'pﬂ%ywét%mfﬂﬁélgﬁw H?G.S?m@%h&ﬂn@rtﬁﬁl?&%anﬁaed En%ﬁﬁﬂiﬁﬂ(‘cmg%é ?97% 8. 9dng,

: a - r oxy- 7-aza otriazo .6 ny . o an

N- net hyl r"bﬂglg'fuﬁleso e %%338923‘%3% "Hn‘ég asrfﬁﬂé‘%m%‘i’é' “M‘?(ﬁﬁ?@“ﬁa& al |l owed to
war m Lp reagtigimaxmute hes concentateilrtreated mith §iM hydrechlotlayid ahextraited saverahwas t aken
up in Etfe wif Qi dceARITRZQ nb2dd Blehnic phBesOkdilica dvayRigne@sm SapRtat ed and

t hen |tawas vvacfhed %0 a cessi vel KE\M H 1 N HCllerngé Z%h%%t sat ur at ed
NaHCO, 4HEEEa8d CWeeRtats 'ufhcfe‘? us svay pyrified by Gelpma © 2AREZBONEY "2 Bve or gani ¢
extract Sfes! ehidrefdrm/iNest@0dljaceticiaciditoauivef8 dna@Rbe of thatidekompovett uo. The crude
product was purified by chromatography (25 g silica gel. 30% EtQAc in
hexane) to give 41 ng of purified teribal (55%vyield). Satisfactory proton
and LC-MS were obtained. 15 (b) Toé'%m@%:luti on of the product above (30 ny,
0. 06820ipi-Pichieraafriti-lydsery- Cispmppylgigneny)beazybpeagolgi t h an i ce- H20 bath was
added boron tribromde (0.7 m,, 1.0 Min CHC z, 0.7 nol ). After 2h, the

m xture was | LLce- A 1) a l irring, the
product was gagﬁogdg{dérga %h%t%glg"?z &%céligggh)tg _n’fé‘l@%&éﬂléog%p@lp@%p?&)‘ct was washed

wi th briphenyiasenisre gh6pymeg in 30 mi RGmathy! fpmamide amBREUEEHEEE (P &E)i n vacuo.
The cr udsd pedivt atide @00img) waeaddéd & Geffux eeftaliduand remtibly niest eas, was

di ssol v i e {ohR LU, i sobytion (1 nb)
was addecgflée%'i;gg ng%, ﬁ)v%)ﬂr] @rﬂ?hged}l)ncllh &%‘Elﬁ‘g vvas&grg?{%{j%i\’ég ‘{gm&g E“?Q’%&Lo and t hen
ext r att et Hegpmaioeq organe phasesiyeredrigd ovenmagaesiun siphates AtIeddndh brine (2 x
15 ), «nceadatéddhSeamidpe vad preified bpenduncrochcamdtogsphg (silicaygel; B6:40 gi ve 35 ng of

crude pr Wols % f & . 0 give 12.3 ny
of sli ghétBﬂH &Bm?/ﬂ;’%a“ l}dg&ﬂcﬁgggﬁ%%ﬁ\r@?ﬁggg‘{ yzjgéf(r?iggt ge*?'(}i‘lg'{"ﬂ?%ﬁ)&%’geﬂ dy.

: ] g Xe oW sg}?so i _
Sat i sf act BPEFORIRNEBRY BANEEZokpect ra were obtai ned. Exanpl e 88
3. 5- Di br onp- 4b)(Alreagtibmomytuss if SchpdicipgrbdHd-masthoxpiidsoprapyphertox$)- di et hyl ami no- 1-
napht hal R asiiRRABERLH BF, MR B0 319 XGCHRCT/ (b B AA4084 ar3son] 0 @ sol ution of

0. 00 ot PRV HBAUR Bich B LEo g 0 OTRANDI ) and

5-di net hyl anunol- napht hal enesul phonam de (45 ng, O 18 mol) in 50%
di chl oronethane in dinethyl formamde (0.2 nm) was added a sol ution of

1- ( 3-di net hyl am nopr opyl ) - 3- et hyIEcar t]gsdj'_'b de hydrochloride (28 ng, 0.13
mmol ) and dii sopropyl et hyl ani ne—%‘ﬂ%&rrg,—%]. 13 mmol) in 50% net hyl ene
chloride in dimethyl formamde (0.2 m). The reaction m xture was vortexed
and allowed to stand at roomtenperature for 6 hours. A solution of

anmoni um fluoride (0.5 Min nethanol; 0.4 m) was added. After 16 hours,
the reaction m xture was evaporated to dryness, re-dissolved in a sol vent

m xture contai ning 90% net hanol, 10% water and 0.1 trifluoroacetic acid (2
m) and purified by preparative HPLC (YMC S5 ODS 30 x 250 mm 50-100%
solvent Bin 30 mn: solvent A - 90% water, 10% nethanol, 0.1%
trifluoroacetic acid: solvent B - 10%water) 90% nethanol, 0.1 %
trifluoroacetic acid: flowrate 25 m per mn: detection 220 nnm). The yield

- AN oA - S A ~AA p— o NN N A - — - - — — o B o o o




M Br MMl ~0O1l ~OHO/ Br ~ N~NR 1 R Procedures for the synthesis of the
i brary conpounds indicated in the Table bel ow are described in Law ence,

R M; Bill &¥00®9%77 Fryszman, O M; Poss, MA Svnthests BRODIRIYESS ' HPLC
retention time in ninutes and gr adi eM® - net hod. Reverse phase HPLC anal yses
performed on YMC SS ODS 4.6 x 50 nm anal yti cal columms, detection at 220
nm and 4 mnute gradient elytions by either: nethod a, 0% B, 100% A to |
00% B, 0% A; or nethod b, 20pPb B, 80%A By 100% B, 0% A, where solvent Ais
90% wat er, 10% net hanol, O. iL acid and solvent B is 10% wat er,
90% net hanol, 0.2% phosphMm c sulQ obtained on a M cromass
Platform | usi ng el ectrospra g{_and negative ion nodes.

3Met hod A exanpl es were pr s rocedure Ain the reference
cited above. In these exanples, a second basic nitrogen is present in the
am ne coupling partner. However, only one nitrogen is capable of giving the
normal agylal pRRedifLoduct. Method B exanpl es were prepared by procedure Cin
the reference cited above. Exam | e-NR R'HPLC MsZFor mul aMet hod' 923-

AM NOVETHYL PYRIXDIrNED3, T-€ibsamor4-4BHydgaxyNrisie o Braxiiptisndgatic 2idARIINOETHYL

v b egor 3 ARG HErE A ERO IR B A RGP 0 o e

84, an z Emm@abmbmzzummsrwmmenmgnm HNONETOivIbaiRY(RInD) MEDstiTrd] ader  534. 82

M+HC24H30Br 2N203 97 T PH PE_RAZI NE DI _HY LORI DE3. 33, am z
616 o1 (RIS OBEPIRITAR 2 i CBPREU A BEAP PR CHBEN %7 Exam I o

“NR R HRh&hNEZEﬁr(mﬂ)lmg\)(tahthdﬂ 9 Bdick{| GrofkiROPISENYEd) Bt PERRIE Bl,. a[mew<607 16

( M+H} C34H32Br 2N2CB AM NOVETHYL ) PHENY4. 4 1. 97( MrH) C31H29
B~ZN04 SERHES VBERGAR! Ky&ﬁ?«éﬁ&ﬁﬁ'&%%‘x%ﬁ%&g ()"E“I"l-éﬂa% ‘gﬁita%‘ §.98

(M+H) CZQE%%@}IM@%%(NE&@&%MW PHeRNdas 4l 7 vaod £ the residue

M+HC26 H25Br 2N03B1022- AM NOVETHYLBENZODI O4. 39, aml z 591. 93

( M+H) C26tigaispd ronabearh@e PNy NaDHROm. Al eeion it vasstirestat 40C

M- HC2 6 H2Z By 2 NOERY, ate(P ‘I‘IQeX'duﬁMh@}MtM—:cﬂ SE- f@aﬁt@é frPe. usmg gradient

M HC26H2 7Br 2N03B1051- ( 3 anl z

( MtH) C2 44 BB mbummﬂhm@m adeAM Eaochemisiny zfeh@arslsoamds is

(M+H) C3 XY- BETA- NAPHTHYLAM DE1072- CHLOROBENZYLAM NE4. 38, a
n z 6121‘@9%‘%%2@ "gﬁzisp/g%mmlosz AM NOVETHYL- 3- CHLORO4. 65, anl z 660. 08

( M+-H) C30H26Br 2CI NO4BDI PHENYLETHER109DL- ALPHA- AM NO- EPSI LON- 4 03, aml z 554. 86

Ve HCo6r0 TR DNERBR LT (L s Al R R R Bh e et L gl >

( M+H) C2 Gidrt3 incaNaZ38iak8E M. BB IiiA 2naly chlOvEaitdYL ol @3RN R] daertian &39. 84

(Wi 2 o B 380 LTS bR PRVE' S0 3ht 5 0B 05l HOOH) and

( M+H) C2 SB123IBICNL-Cll NO3BBHENIOH) Abfatiled: htiod RAS IR OHHRFUSKiy\WayOd-1 aithz 527. 90

(M-H) C22H25Br 2NO4BI L THYLA4 66, anl z 61

(Vi) ContoR CTINSPRES 719 BAIE 5 U migggiu 1006 & Pinaton of

( MtH) C2548 BRindA:0/d3d doivhubiel 4 7 BibBEBRE DU NEGARBEM Kbl Eﬁzééﬂn\@tQMBhLWENZYLAM N
4.25,am z 569. 82 (M-H) C24H21Br 2F2NOBE31192- | ODOB LAM NE4. 46, aml z 659. 45
MHC24 Hor18r25 Tl Elets sonit 2P g hRvRRESTadigniaat for tirnalytical column.

MFHC25H2Ry %MW%MWMN%I%BEﬁ%ﬁg eiedrd3 rTii_?ray, both positive and negative
MrHC24H23Br 2N03B1223- METHYLBENZYLAM NE4. 38, a .89
M+HC25H28BrRNE3B1232- METHOXYPHENETHYLAM 4 41, ant z 577 81

(M+H) C26H27Br 2N04BNE1243 I\/ETHOXYPHENETHYLAI\/I 4 35, arri z 577.87

(MrH) C26 SN EF" FhE )] HPLC
M+HC26H2 07 : {7z CYC bR, I3 —(g'%ﬁ C25H31
Br 2NO3BLAM NETZ7 &~ NI:II-K.))(YI-’I_—J[;L&II:IHYL/-\IVI 7 dggzﬁm/ 835440 6.07

(|\/|+H) C26FZ78B INU4BNEIZ8Z- i ORUBENZ YL A MEISRISEONGENT Z »od 5 Bo 567
M+HC24H2ZBr ZEND3BTI292- CHLORO- 6- NETHAYLBENZZ 48, ani z 581. 85

( M-H) C25H24Br 2CI NO3BYLAM NE WD 001 39077 PCT/ | B99/ 02084 - 38 Exam | e

-NR R'HPLC MSZFor nul aMet hod31304- CHLOROBENZYLAM NE4. 42, anl z 567. 83
M+HC24H22Br 2C1 NO3B131BETA- METHYLPHENETHYLA4. 43, ani z 561. 88

( M-H) C26H27Br 2NO3BM NE1321, 1- DI ( P- ANI SYL) METHYLAMA. 47, anl 2669. 88( MrH) C32H31
Br 2NO5BI NE133MAYBRI DGE BTB 121334 18, aml z 623. 84

M+HC27H29B~2N06B134DL- 2- AM NO- 1- PENTANOL4 12, anl z 529. 91
M+HC22H27B~N04B135L- PHENYLALANI NE4 56, am z 711. 88

( M+H) C32H29Br 2N306BP- Nl TROANI LI DE136ETHYL 3- AM NOBUTYRATE4 16, aml z 557. 85
MrHC23H278i 2NO5B137( 1S, 2R) - (+) - 2- AM NO- 1, 2- DI P4 28, aml z 639. 92

( M-H) C31H29Br 2N04BHENYLETHANOL 1382- FLUOROPHENETHYLAM N4 37, ani z 565. 90

( M-H) C25H24Br 2FNO3BE1392- ETHYLHEXYLAM NE4. 70, anl z 555. 93

MrHC25H33Br 2N03B1403- FLUOROPHENETHYLAM N4. 36, aml z 565. 85
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WO 00/ 39077 PCT/ 1B99/ 02084 - 43 stir overnight (ca. 18h). The m xture was
taken up in EtOAc (50 nL) and HzO (20 nlL). The organic | ayer was separated
and then it wee®3Mashed successively with 1IN HO (2 x 25 niPcr/isssoaesat ed ’
NaHCO, aqueous solution ( 2 x 25 nL) !8nd brine ( 2 x 25 nmL). The organic
extract was dried (hszCh) filtered and concentrated in vacuo. The crude
product was—ptrtftred—by—S—chromatography 25—g—sttica—get: 5% E0ACc in
hexane) to give ﬁl ng of ified mater|al (35%yigld). Satisfactory proton
and LC- M5 were obtai ned. To a solut|on of above ethyl esfter (25 ny,

0. 047 mmpl ) 44n anmhydrous Clz (3 L) tcaebexisieNdh (an s Hz() hag h was
added boron tribronide:ég i 1.0 Mip GHdAz, 0.[7 mol ). After [2h, the

m xture was poured into HcegH2@, (25 mi)} After 1 Simin of stirring, the 10
product was extracted with >JtOAc (50 m). The orgdni¢c extract was washed
with brine (2 x 25 nL), dried (NgSCB) filtered and concentrated in vacuo.
The crude product, a mxture of free acid and nethyl ester , was dissolved
in THF (2 nL) and 1IN |ithium hydr ggafigle2gueous solution ( 1 nlL) was added.
After an hour, the mxture was acidified with 1 N HO and then extracted

wi th Et ORN(2EDibrpmorhid-hyfexy-3dsoprorylphenayy hesHacrtyfimsthigniine (2 x 15 nl),
dried 15 (NazSGa), filtered and concentrated in vacuo to give 27.7 ng of

(5804 of o @ hackiet & BBt AS RS v rop pbPiosvbey e 2l of act ory
pr ot on sad2 e S3- &pﬁcn-pa(dweaﬂ@mbﬁ@pmpﬂ}cmsxarﬂﬂhehﬁ@&hlonde (EDCI), (106

N-[ 3, 5-Di bronn 4- y 3-1s0 ropﬁaphenoxy)benzoyl] bet a- al ani ne 20 (a)
3, 5D br 0¥ TSRS Bl By A ERRy) W] raeetide GsomRgs0. 116
nol ), befdak ﬁi&lﬂl@mﬁ&htﬂbé'foﬁﬁiﬁfollh%@d Wzﬂi'dﬁfoh@ﬁa Sol@iohBf POméRiohineol ), and
hydr oxybenzotri azole (7 mrol) were dissolved in dichloronethane
(0. 6 ni) methyl esgr aquhﬁﬂf gz%ma) ded fripthylagine (Kiigng)rin dimeghy! Qpnsaide .22 i,
0.58 mm L/ﬁ Qleﬂtél@f;é‘%{‘ &Q‘ hoe&sS th@%J(t@tq Wa? pQrtltlg'leﬁ'Bgtween water and chloroform,

1- (3-di net am nopropyl)-3-ethyl carbodii m de hydrogen chloride 25 ( 110
my, O. 198Th¢1mar)lc phese watidrigd, fittveedrand eancentratgd sTheaesidvg wae sybirsted te¢phenmt ur e and
stirred f hane ( 100
nm) and mas éég%ﬂ#ﬁ%ﬂmgga %%ﬂ&ﬁ&@gxﬁ@?hg?ﬁﬂ&%@éﬁ%&ﬂmﬁk&ﬁASdggﬁ&bshed once
Wi t h bri nather), tda@Beb§ mgd%i%)cbf@mcthﬁ@ﬁ[iﬁmmdnfom-@ bl)ﬂld))@dﬂlﬁ@.ﬂbpy&t ed in vucuo.

The neth est ) S purifi r omat hogr aphy
(silica éléei gtff ﬁlao QHET“? Efte acet gt(%l\fl\%o ay} T)L% he crﬁge ester was

di ssol ved in (&)D- Mhthplf-N-I[mSh&mﬁo-mhﬂrd}cymsﬁﬁroﬁylﬂﬂem@)p!blEﬁylhydy@Xi de. The
hydrol ysi s was ¢ | et e i hours. The ne was .r eno

001360 metompisdEy Babus biwbag e wik \AC e tnaia NI b s

hydr ochl @f héhafel ¢.45 nll)Nbglean@QWtHeQMQl’coM@cﬁm@liftér%Sﬁlﬂﬂ with et hyl
acetate (3 x 100 nL The conbi ned organic | ayers were washed with brine (2

x 75 ni) chpmageiery SVisp edogpdieat siytiomyidh chivrafoh gasthanc} apdaeetifa@eid: oncent r at ed
in vacuoychiig ( a&hggng?qggga¢@ﬁ§§ ng, 98@6 was obtai ned wi thout further
purification. 5 Satisfactory' HNVR, "C- NVR and mass spectra was obt ai ned
for the title conmpound. Exanple 20R

N-[ 3, 5-Di chl or o-4- (4- hydroxy-3-is I, ehenoxy) benzoyl J- bet a- al ani ne (a)
The ester was prepared by addi ng ?ﬁ%ﬁ %égents to the reaction in the manner
descr i29ed-N-03,&=Rabrpine-4X@-hydrokye3-tsopropylphgnexyrhepyl&2tylmethipn866 nmol ), B- al ani ne
met hyl ester 10 hydrochl oride, and hydroxybenzotriazole (240 ng, 1.76 mmol)
were dissolved in triethyl amne (0.6 nL, 2.5 nmol), dichloronethane 1.2
nm., and 0.8 nta)&b- IMbmntok#jMdryiinbey-} isopropylphcnoxy)phcnylaceuc acid (222 mg) was

Thel(3 di ne I.0 I diimde h ri (110 ny,
0. 55 o R TR eprit CaLmai e bR oed b 1BemaF (75
50 % wagsgas@ giveziong (80us) of LlettQ-NH8/5iditromb4qi-hydrBxy(- h)soiﬁapylester was

di ssolved, 1 n met.hanol sodlun1%¥drOX|de usi ng

the pr oc@B"(Wé%B}é“é‘WF%H“‘?“B?mH ﬁf%cogtﬂrbc%rmoarmvész{w gel(gradispyeluban o yi el d)
was obtsaiigchdes aheanyleagit Riperdiben atégl NESISI(EdRSFra Ui 590 GvBY).
preparative HPLC using a YMC ODS 20 x 100 nm col um whi ch ylelded 53.6 ny
(74 %yield) of the purified acid. Exanple 209 20

L-N-[ 3, 5-Di chl oro- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl ] seri ne

3, 5-Di chl or 0- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoic acid ( 122 ng) was
coupled with L-serin nethyl ester hydrochloride using the nethod descri bed
in Exanpl e 207(a) and subsequently hydrol yzed usi ng the nethod described in
Exanpl e 207(b). The crude m xture was purified as above.

Satisfactory' HNVR, "C-NVMR and nass spectra was obtained for the 25 title
conmpound. Exanple 210

D-N-[3,5-Dichl oro-4-(4- hydroxy 3-i sopropyl phenoxy) benzoyl Jserine WO

PN NA PVNLNLN™ ™ P NT 0 1 /NN A NN\ A

)



Exanpl es 211-228 The conpounds indicated in the table below are all

exanpl es of further conpounds, that can readily be prepared via the
synthetic Rppeastys e described in Exanple 86. R, R \ O\ d2typsosrodd HO R ~
~ OH O 10 ExumleR RzR s ri12ls o 1aBr2lso ro | MeCl 14112 5lso ro 1l11sol 170
"1 B21 8lso o LrC2191 MeMel aB2 1MeCl al | Br C125Br Bl 12711 Br1 1 C1 Exanpl es 229-231
N-[ 3, 5-Di chl oro-4- (4- hydr oxy- 3- br onophenoxy) benzoyl ] gl yci ne

N-[3, 5-Di chl(b)rD—Met(M—l\hylji dibyonB-déd-hyydr iy Srisopy9 dyb pirnyky peypiaceeyl]- WO 001 39077
PCT/ |1 $99/ 02084

N-[ 3, 5- BF'@‘H’I“?)‘F 8244’“§)4W5f§;5’3‘?r8 Wgedzsieribs Peiaoddesived rdargle /e #edd conpounds
\é/er e ?1& mmfﬁ '\t/gbé campralnhN Qﬁet&ﬁ&inﬁg!httﬁnaidgrdphyat&lu&%gl gﬁdlaétab?mioﬁ ?? .

ati sfact or n ectra were ai ned for all three
conpountkh o oRsEe MRS J3u N CHv WD P SRAVRRY s 1. A
compound having the formula Rz R~\ O\ / ~ RA R~OR3 (CHZ)n wherein 5 n
is an integer fromO to 4; R is haI ogen trifluoromethyl, or alkyl of 1 to
6 carbons or cycloal kyl of 3 to s; Rz and R~ are the sane or

e A b S o, 7

whi ch may be substituted or unsubstituted and is linked to (CH )~ via a

it t bo NRR'),, i.ncl.udi h i n which
The anine | SAHETE0RERPROR SHOR e Ry Aoty phppesett e CRAMB AR (1) or
unnat ur @dup(e@)\mﬁltlﬁ‘-&%&l?ﬁﬂhﬁhd’ wnmamawdzswhgh&n@maﬁm{%&a or a

carboxylic acid am g)row SO when n equals zero (n
= 0) 10t ﬁéﬁnmiz%ahtoaw}ﬁ@@%@i‘é’ e%%ékvl Nd ééimora?rﬁdé hwm&w

acylsul benzoyl) or
ot her o b e B BB e RO G ot r o
(wher ei grafintelution wmhdlo&{dp 4 %oittyl aterred o pegtormursethdne LESVIS (gectrdsmuigy)est er s

t her eof g% glpraﬁr maceutical ly acceptable salts thereof. 20 2. A conpound as
defi ned W @& "1 where R, is a carboxylic acid anide (CONR R') in which

the anine pogy DarButfi-N-B55-didednnxsk4-bydasky deisapacpylpebay)peiacetgln an achiral or
a L or Dalpha amno acid such as when the general structure -CONR R can

be rdpr edBfibdgjanpe @ me) parwagiroated with bProrliﬂ'ftsmmde & M dicploromsthane.3.3 |~ o 25

and R, fR'at 0FF. T Rixtire wa sBirdd e at%onﬁjlefnfp@xraﬁﬁtbe?d?glc@ﬁﬁte'r pdependent |y
sel ected Trom hydrogen, al kyl, aryl and heteéroar substituted or

unsubst rddstcthe laers ViRre sengratsd ang e Bigiehlayes M@"y‘FXtra%EFfijlwlth Aighleeomethong.y| |
substi t tiy ! i ns found
Tt he i ChripdA TR thiek b Efri B Pen S ot ol o BB SRASOEHE 0 0

-48 3. Tﬂeccunpmowf@bra@lumefchmmtogml@ @ilen Relygratient BlutiemeitiRhiemofroonnect ed to
formF,%B 8}5" an‘iﬁ mngaccgc aCIJr Le-%g %&‘E?S%mgfgrggs :i( f_%defl ned. in Clam?2 Wneye R

and consecutrve rm proline or honoproline.
5 5 The corrpound as defined in Caiml where nis O or 1 or 2. 6. The
conmpound as defined in Caim1l V\ﬁer eiE R~ and ~ are cach independently
hal ogen. 7. The conpound as defi aiml wherein R~ and R, are each

i ndependeRt[BB-Bibroalokdi4-Igkikp-3-iddprdpylphitRx O pHanoldeuty| PSpadiid. ned in Cl aim 1
wherein one of Rz and R~ is hal ogen and the other is an al kyl group. 9. The
compound as defined in Claim1 wherein one of R~ and R, is halogen and the

other is hyds @gﬁ&omm (4Tﬂyaro§m%m$y$§en@2§)pmﬂa¢enc 521@ {4 Ingibs ei n one of R~

and R3 is al kyI and he ot her hydr oge he conmpound as defi ned

in O ai mizedigy Kl thl,onérmloade ardéleﬁtﬁ%ps@hﬁém iy sz? reaﬁrqn SRR Vasor et hyl .
25 co-evaporated with toluene to give the crude 3,5-dibromo-4-(4-hydroxy-3-isopropyl-
phenoxy)phenylacetyl chloride. N,O-bis(trimethylsilyl)acetamide (670 mg) was added at 0 °
C, under nitrogen atmosphere, to a mixture of D-Aspargine (225 mg) and 10 ml acetonitrile.
The reaction mixture was further stirred at room temperature and a solution of 3,5-dibromo-

4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl chloride in 10 ml acetonitrile was added.



12. The conpound as defined in Claiml wherein R is isopropyl 13. The
conpound as defined in Claiml wherein R, is heteroaromatic 20 hydrocarbon,
carboxylic woia3eary de, or an acyl sul phonam de. 14. The corpeaupsboasssdefi ned
in CQaim1l wherein Rs is hydrogen. 1520-The conpound as defined in Claiml
which is 3,5-Dinethyl-4-(4-hydroxy-3-isopropyl phenoxy) benzyl tetrazol e,

3,5-Dichlo h (0)'¢ 1 so henoxy) benz

o D3 DATEATRE T A b e e D PO A Y 20 fhesaid R acet i o
acid, Wi QOU B lssb1edd 1|n31969b{a§i31%4t amc phase rcmoved in vacuo The residue
2-[3,5-D brom-4- (4- hydroxy-3 |soprop%/D henoxy) benzyl J- 4- met hyl t hi azol e,

16. The c¥aspsified bydHRIES torgits 70rmay1 4oy PHDviil 3 prdibgomo-4- (4-hydr0xy-

gufphﬂogg% %p4ogvﬁmxmy%¥n&cbt§ﬁ&58@mL ARENRMRRAHD! mA-BY ¢opy - 1- napht hal ene
3, 5- Di br ono- 4- (4- hydr oxy- 3-1i sopr opyI phenoxy) benzoyl - 4- t ol uenesul phonam de,
3, 5- D lr ono- 4- ( 4- hydr oxy- 3- |soprop]\é a%“?n y) benzoyl - 4- ni t robenzenesul phonam
i de, 3,5-Di brono-4-(4-hydroxy- 3- |SUp7-chy'fQ—};;henoxy) benzoyl sul fam de,

3, 5- Di br dnbtethy|-H-[Bydiitoxyie-3-(# 9o op i epdphehivgishentiacetytialagibdy | am no- 1- napht
hal enesul p honam de, 10

3, 5- Di br ono- 4- ( 4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl - 4- am nobenzenesul phonam

i de, 3 5-Dibromo-4- (4-hydroxy 3- 1sopropylphenox§, )phenylacetlc acid (200 mg) was

Met hyl - [ 3, 5- Di br ono- 4- i,.SORr oxy) benzoyl sul phonam de
benz)cl)at Ea coupled with L- methyg alamge hydrcX:hlorlde (196 gYusmg tge mgt}]o descr)xlbed %n P ]

3d5 Di br a@mfiteC4¢ N6 B% Y4Bmb 36095)QP HeR1E BEhippLRE NTOMK (dedibspiapensengsul phonam
| de

3, 5- Di BY dNb13- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl - 2-t ol uenesul phonani de,
3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl - 4- (2- am noet hyl ) benzene
sul phonam 15 i de, i . .
3,5‘Dbr0 ":‘Ofv.'"" B "g'—"' “-_- A _-A" R11Ga PNASE. =!;‘.‘:.
esul phona m de, (E_xar_n_p_lggjg_@_

3, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl - 3- ni t r obenzenesul phonam
i de, .

3, 5- Di br d#6%%8 LR FSIIR- - Oé'fifl‘ﬁ"ﬂ%%ﬁ')gifﬁogre"ﬁ%lé'ﬁ"?ﬁ‘f%eﬁ'f%f 8%%nzenesul phona
m de, 20 and the compounds shown bel ow, Me Br | ~O1 \ OO- ~OHO/ Br

| NSTROH Re- AMaisblrbr i1 sNebibrofocs 4o hsmr.elﬁmp%n cidenzTheraggpound as

defi ne d ai |nthe hl,e

PCT/ | B /1321 'p%%“ﬁ%e‘ 5g, 1 2magoligf I ﬁ?—gﬁ’“dﬁl mg, l{lgl’\’l"ﬁ‘#ﬂl‘ 180 5 HH
~~N~/ N~ hnl-afdimetiyl fogmaggide W4s stirred-in a 2§¢uN| toppdflask-p-50Crjend0-hopg. &ftgr H H ~ NO.
N~N I/ Hoglivdh, thaenig@ripeid Miltsrel el €@t vab whihed vah haiepBkaW mIVRi B ih)We ~ ~ O ~

5. Sm“ﬁoéfﬁm%%% | oy i %%933%&%%%%‘8% AR s a05s.
AM NOVETHRSIN Pesirisd NEvEELwMs 08¢rnighito give 8 Steieyoymadedvyitipibprriy] sgeer.
DI HYDRECHL ORI DE@&bBQBbQM%&ethMUUWﬂEW&q@b@EWbrNEGBéW Bt 2N2032- 2-

AM NOVETHYL BHE wxmg&gmua 520 B YR GHEXENYL
ETHYLAM %@EH g@ﬂmﬂﬁ AM SBr%E(%BZ A?/I flc ODI OXANC26H
25Br 2N05 FOPHEIACIAUr D Rrsconny raashesyith water@px40 mi), tetrahydrofuran

ETHYLAM NEQUGHD), AdhviNaGfiate (3x ANhINaRROENb romethane(3x10 ml). After drying under

- 2- PYRROL), (1 NONGIG2ANRE Y igNR DGR A Nend S MEIIGE BETA- NAPHTHYLAM DEC31
H30BI 2N2052 CHL ENZYLAM NEC24H22Br 2C1 NO32- AM NOVETHYL- 3- CHLORODI PHENYLET
HERC30H26Br 2Cl N0O4DL- ALPHA- AM NO- EPSI LON- CAPROLACTAMC23H26Br 2N204L- PHENYLALA
NI NOL C2% H2é28m1iridxioh 4F thd [024iBg TadladiBl ¢fZi@lresin:YL

BENZYLAM NEC26H23Br 2N303S2- AM NO\/ETHYLTHI OPHENEC22H21 Br 2N03S1- 1- NAPHTHYL

ETHYLAM NEC29H27Br 2N033- THYL . o

BENZYLAM NEC2 W‘é‘ﬂég’ﬁ% DEER O P Neres Y prids dimaty] >

4- DI mLG@?HmﬁMNE@S%B\XE@iQmETWme temperature for two days. The

B DR3BS e e NG 3By
r I r

LAM NEC2435%15F L@@%ﬁ?ﬁ‘%ﬁﬁ\?ﬁ‘ a&‘l@@?éﬁﬁlﬁr‘ 5%@%’%&5&%@ HYLAM NEC26

H27Br 2N043- METHOXYPHENETHYLAM NEC26H27Br ZNO42- ETHOXYBENZYLAM NEC26H27Bi * 1NO

4R -

- 1- CYCLO HEXYLETHYLAM NEC25H31Br 2N034- METHOXYPHENETHYLAM NEC26H27Br 2N042- FL

UOROBENZYLAM NEC24H22Br 2FN032- CHLORO- 6- METHYLBENZYLAM NEC25H24Br 2C1 NO34- CHL

OROBENZYLAM NEC24H22Br 2C1 NO3BETA- METHYL PHENETHYLAM NEC26H27Br 2N031, 1- DI

P- ANl SYL METHYLAM NEC32H31Br 2NO5MAYBRI DGE BTB

12133C27H29Br 2NO6DL- 2- AM NO- 1- PENTANOLC22H27B~2N04L - PHENYLALANI NE

P- NI TROANI LI DEC32H29Br 2N306ETHYL 3- AM NOBUTYRATEC23H27Br 2NO51S, 2R - +
-2-AM NO- 1

N O FSI PN O IF A R 7 =t ARIZANE 2N A 1 IAAAATIS AR A P 1A NN IFR I =r=1 R AR A RIFr /71 I/ AF | A FRAIANANSY e 7l 1 I\ 7

hyl ) benzen



-NR R'Fornul al1§, 2S - +

- THI OM CAM NEC27H29Br 2N05S2, 4- DI METHYLBENZYLAM NEC26H27Br 2N032- AM NOETHYL
PHENYL WO 00/3907 PCT/IB99/02084

SULFI DEC25H25Br 2 NOBSPHENETHYLANI NEC2HH25Br 2NO3TYRAM NEC25H25Br " 1NO4L. TYROSI

" NE METHYL

ESTERC27H27Br 2NO6BENZHYDRYLAM NEC30H27Br 2N034- METHOXYBENZYLAM NEC25H25Br 2NO
42, 3- DI GR#tCROBERZYIANIRES2ft4ptionB W2 P2Ned @dv@hpErAleBaffortinESTERg

HYDROCHI( 6334, [ ¥zG 23416 Bio2dNAHadfox) -3 AbIpkdyy I G nt i MG dfad Wi hie SoHAEThe

RECIE ¢ Tt T e

HYDROCHLORI DEC26H25Br 2NO3ETHYL 4- AM NOBUTYRATE
HYDROCHL¢6hzb H2d: BodddObELiny ikOTYsopEoMBhehioh Pl M fNei ity ERInPEC21
H2 1Br NO - NI TROBENZYLAM NE HYDROCHLORI DEC24H22Bt 2N205 HENYLEPHRI NE
f DEC25H258r 2NO5GLYCI NE ETHYL ESTER
HYDRCI:HLCRI DEC21H23Br' INO5DL- ALANI NE ETHYL ESTER
HYDROCHL ORI D2 EkRORIERNBSIHARGARE Sier WddDékd fob Sfaitheses and Savant SpeedVac®
HYDR@IHLSORI %2 HZSBr N054 NI TRO- N- PROPYLBENZYLAM NE
HYDR@HL&*(T 05P| PERI DI NEC22H25Br 2NO33- METHYLPI PERI DI NEC23H27Br 2
NO33- HYDROXVWEW elght PINs was added 100 (£5) mg of the loaded resin (17.5 mg /100 mg;

- Pl PERI [.0¥50A3IHA0 B ) NDisbTre sin- Bllel PINT iRede YIEd in@hd AdM(ek bINEC I Sials 2140 32- ETHYLPI P

et B ECRE B Bt bl R SR I oo s

H27 Br o NgRigture consisting\t qtiy)g aminoacid ester (0.4 mmol), PyBOP (104 mg, 0
PYRROL| DhiNEGFBP PBrmg], m%EENZEAES}%MMhNE@BﬁS H-IEHIBton%NQﬂﬂSBEMZI‘ﬁb AM NEC31

2 eSS Besiell et oo

- 2, 6- DI NEMPRVRUAIR N R Bp SRy 0 Mg TEspReLLreskyes dssesaipilod fromthatodderp o Br 2N04MA
YBRI DCGE tNRB. P8 6ds3ia 33BN 2 NoH@ spehHdd M1 24 ddh ddlivthyl formamide, water,

-4-N Tﬁg\iﬁﬁ%@zﬁh‘%@ﬁ &M@@ﬁ%@ i@ SACR g ABLaNO R34 Bl CYCLO-
3.2.2 NECZ? g %F THOXY-ETHYL) ETHYLAM NEC22H27Br 2N04 18. The
conmpound N8 %g ’i‘iﬁ‘é Tp U’rgﬁs H-fYch is

N-[ 3, 5- Di biEighbaelv (idlstiiint) seredplicsd ptwtby Fastresioregl beirady VipMedsi ne,
g' (3, %quBé% AmbghiclY Hr%Y TRe hol@P bRBY WRRRMBIIPGRFAY tekeb GHRENS) S
3, 45 diebls yien g BPER RS Gl AAGHER P S e,
/15 6[)57&}1@@1 fﬁg %g; gagjsllggﬂchxyp@ra;@dm ebﬁfqugest@xwxlam@mo]dtvymosu ne, VO
st esizer was disassembled and the resins were washed with
N-d
AP LR DU Ag”f@%%?@ﬂﬂ@? SPisfeinth s b Moeipsin e BRNs e,
N—[3 Sdrfed byy oressed airfloMy dr oxy- 3- i sopr opyl phenoxy) benzoyl ] ami nobutyri ¢ aci d,
ﬁ %%5 g Di bmaaoléer(tﬂodnmg eaayseﬁbles ﬂpmwﬂlewaquw lgesomyslkdcuaélum ,of D
oxy) be
|5 SRR SR R
N[ 3, S q@ﬁ%ﬁrﬁeﬁﬂl‘?h(oiﬂ‘r?f&ﬁhbfk s3n | %fs&cwwmp h@bﬂﬁw%@ﬁmﬂ 0“@9&1 séarﬁe
(3, 5- Dnlrfom®hdbd(withhyicin)Xdyr Bddys dhe eisstbqahabioxnd) theiddy blogk was ne,
-N-a-[ 3d1§ %@Ee‘&”@ ﬁ]ﬁ Way gﬁéﬁé&’ i i HBF BQX!}&Q@&Q?‘ ‘?ﬁ@@o%k sloYflRe, 10
N a- phenoxy) benzoyl [ I'ysi ne,

(5 roxy- 3-1sopro
B0 pDiepgrpinpviads Wafeweaeﬁ%edéo g&fﬁso%? Wﬁ@ﬁ%*gmfémawg%but yric
hydrochloric acid (1 ml, 1 M) and eth)] acetate (2 ml) The content of the eight reservoir vials

g%gefegrgﬁﬁy&?%ﬁrﬁxgwm hﬂcﬁﬂﬂg&%f ?@9 %il t%ft@b A enyf‘@' yci ne,

br ono- oxy- -1S0 oxy) benzo gl yci ne,

, 5- DFISRBRO WD tegt tH?FdI“B nogth; T Ii‘frﬁagﬁ @ﬁ%" ‘P %ﬁ?’@@si“i‘?é | S

[ 3, Gﬂmbtbylmnmmé(i(m-srryldame-xﬂn ambﬂhraﬂpfdrpﬂdemdmyl)thﬂemecy@d gesseehy| phenyl al

g5 LTM({)E@?C 1P mm11%cté£ar¢axegﬁéamﬂé’mb§% &mh&b&ﬁgﬁ%xﬁ&ﬁﬁmwlalassol euci ne,
5 - hydr oxy- 3-i sopr opyl"phenoxy) benzoyl' | methi oni ne,

Smfi‘tB’F‘B‘ﬂ@’%"M hydr oxy- 3-i sopr opyl phenoxy) benzoyl ] net hi oni ne,

, 5- Di br onp- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl | phenyl al ani ne, 20

, 5- Di br ono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl ] phenyl al ani ne,

, 5- Di br onp- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl ) cycl ohexyl al ani ne,

Benzyl oxycar bonyl ),

, 5-

B

3 'ZEEE_EE

=]
=]

di br ono- 4- (4- hydr oxy- 3-i sopropyl phenoxy) benzoyl] |ysine,
enzyl oxycar bonyl ),

N N

, 5-di br ono- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) 25 benzoyl ]I ysi ne,
, 5- Di br onp- 4- (4- hydr oxy- 3-i sopr opyl phenoxy) benzoyl ] honoseri ne,
-Di chIoro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]g!ycine. N[3, 5-D
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RMol  Fort nel L- Val C22H25Br 2NO5L- Val C22H25Br 2NO5L- Tyr C26H25Br 2NO6C23H27Br 2N05
WO 001 39077 PCT/ 1 B99/ 02084 -55 OH NH p n-) SC27H27Br 2NO5SOH NH p

(L) D LeuC23#3 é@398105D- T PCT/1B99/02084
r C26H25Br 2N06D- Tr pC28H26Br 2N2O6L- Ar gZ23H28Br 2N4C6L- AbuC21 H23Br 2NO5~~ j A
' OHC20H21 Br2NO50 N ~ "~~ v ' C20H21 Br2NO5N COH

HL- LeuC23H27Bi ' 1INO5C25H23Br 2NO5CHHO (L) D- Pr oC22H23Br 2NO5L- | | eC23H27Br 2N050
O11C23H25Br 2NO5( D) L- PheC26H258r 2NO5L- LysC23H28B12N2050

OHC23H25Br 2NO5( L) L- Pro ~C22H23Br 2N0O5 WO 001 39077 PCTI 1 B99/ 02084 -56 /
C25H23Br 2N0O5 OH N H 0 (17) 20. Theyxgampeynds as defined in Caim1 having

the stru e Br C~\, 0O~ ~ ~C~ /. Br / CH H COOR CH3 Br
HOC ~ \ 1%&\12{3\53- B%&?‘&@%WW‘%POHW@W@W%%OW%WCa phar maceutical |y

acceptabl e salt or ester{s) thereof. 21. The conpounds as defined in Caim
1 havi ngthg gvrugtures M C \ O\ MeHOI / G | / N-CHZ "OHO M Br \ 0\
MeHO ~ / Br ~ / N~CH ~OH O WD 001 39077 PCT/1B99/ 02084 -57 or a
pharmaceutically acceptable salt or esters) thereof. 22. The conpounds as
defined mdaim1l having the struEkaepedlti R \ O\ ORSORy ~ ~n H COOR
wher ei N RN-F,3-Bipsey(4-hidbiyl-isotbidphendiz) ey R3udimy be i ndependently
selected fromBr, d 5 and Me; n =0 or 1; R* may be hydrogen, alkyl,

cycl oal kyl , argl and heteroaryl; * denotes either D or L stereochem stry
when R* 30simedP28%dr ogen; Rs is hydrogen; and R is selected from hydrogen.
| ower al kyl, especially ethyl and methyl. 23. A nethod for preventing,

inhibiting or treating a di sease igyed with netabolismdysfunction, or
whi ch is dependent on the ‘?_gj)ress%%%?(i % T~ regul ated gene, 10 which

conpri sesSaeARhi N{ B iR 4-4- Bl ey nrisenionyibenayy )berzenlicyigine a t her apeutical |y
effective anount of a conpound as deftned in Claim1l. 24. The nethod as
defingd 4y &jo/@? 23 wherein the di sease associated with netabolism
dysfunction or which is dependent on the expression of a T3 regul ated gene
is obesity, hyperchol esterol em a, atherosclerosis, depression,

ost eoporosi s, hypothyroidism 15 ggamme33 t hyroi d cancer, gl aucoma, cardiac
ar 1 Nyt N, 30ANARSHY Y84 AGALL. - RbbihoheRfy iy fivgpder s. 25, The use of a
conmpound according to Caim’l in the preparation of a nedi canent for the
treatnment of a disease or disorders which is dependent on the expression of
a T3 regi¥mag@d8yene. 20 26. The use of a conpound according to Claiml in
whi ch the disease or disorder is selected from hypot hyroi di sm

hyper chol est erol em a, obesity, sk'bn dils ders, gl auconm, cardiovascul ar

di sease, congestive heart failur e%%}er endocrine disorders related to
t hyr ol hdrdGhiss,7.83PentdmphzicihramenttisdéinylB.onposi ti on conprising an effective
anount — of.[R5 Ar&RIRQURGIr8SCIsH by IiHRnddyHefRokl|@Einfe Phar maceut i cal |y
effective salt thereof, together with a pharmaceutically acceptable

carrier.
10.7mg(31%)

Example 35
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJaminobutyric acid
20 15.6 mg (75,5%)

Example 36
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljvaline

19.7 mg (93%)

Example 37



WO 00/ 39077 PCT/1B99/02084 -58 28. The nmet hod according to Claim24 in

whi ch the skin disorder or disease is dermal atrophy, post surgical
bruising c | aser resurfacing, keloids, stria, cel ughened
skin, actinic @i?ﬁ damage, |ichen plepus, ichtyosis, acnewjf/!%?’bﬁ?g‘lo
"Dernier's disease, eczema, atopic dermatitis, chloracne, pityriasis and
skin scarring. 29. A nethod to treat skin disorder or disease by the use of
a conpounN-[dS-[ibmmm-4(4-ydoapi3iisepropyipheoxbenzp@ilewwaied or a vitam n D anal og.
. AY. A[ L.1Alg rﬁggg gohH r. An9e. A 5. AJ&E . A. AH& Al . An&e. AS& ALY . A". A) . A9 . A&
.AYs. Al 9. A AT 92 AH. A5. AR An . An. A[ L. Ans. A[LAsA[L An. Al 9

. A. ALnL. Asd. A9AA5_Ar A9. AYA[9 Al . An" 3. An. Al L

AY. An" L Aln. Af[L.AI[ .As!9|.A) m_m A 5 ?2%$q: u86845 68C
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&e' +FJ- }*B}xsnld_ZL]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]cRa]ca]ca]ca]ca]ca]ca

] caj ca] ca] ca] ca] ca] ca] ca] c”a] ca] c%]( a] caU] cal!; X 61 X\ df hj x
ITIIN I ztoje ZUd _ZU| ca] ca] U] ca] caU] ca] cal] ca] ca] ca] ca] ca
] ca] ca] clab]%‘&ll] @S]r@awﬁ %lwa} ewaqoeﬁy@a@}y wla@ne " 0% % YRBP&E M '
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] cay ca caT%gﬁ cau})ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca
. 1f 12, 3} 345] 55555P6=>Q>>>P?y @GAQGA1ALA~AAAAAAA{ upj d_Yid_zU] ] U] ca] caU] cal] ca] c
aU] calxal] ca] ca] ca] ca] ca] ca] ca] caEeahia#z a] ca] ca] calU] ca] ca] ca] ca] ca]ca] cal c

ajcal ca :

N ]5%%éls_é%brgnﬁBB%éggg&&w}zﬁnﬁﬁygb‘f\?op)j{%v_sﬂed_zU] ] ca] ca] cal ca] ca] c
a] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca] caU] ca] cal] cal] ca] caU
] ca] cal] 24:8heg §AGHAFFGe GGH| HKI LL Qg Qk QSSTo UUWVVVWWWWNNNNAEW-xsmhb] W d_ZU] ] U] ca
] caU] ca] caU] ca] caU] caU] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]c
aJ cal ca] ca] ca]ca]ca]ca]ca
$W WL VBV VKWW WAV V\Y/\Y/\Y/\Y/\Y/\Y/\Y/\Y/\XXXXX%%%%%Z \B\F\ O ~ytoj e [ Urhb] Wd_ZUU] ca] c
a] ca] ca] ¥4} éé}lbra]n@af@dwp@ay«éawpmylempwbqr@@qlbmoesag : it%f] caU} cal] caa ca} c
aU] ca] cal] caU] ca] cal] calU caO c\k\ m o\ M\ \NANANANNAN]TTTTT?21AIEI ] X " ~xsnic
AYSmh caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]c
aL]ca?%caﬁ#mﬁ?%af%ca]caU]ca]caU]ca]caU]caU]ca aaaabbFcde&ewei :ii | R j kkkkkl !
| #1 9% (I DI ! mj mt oo} wql gb] Xi dU] ca] ca] ca] ca] ca] cal] cal] cal] ca] cal] ca] cal] ca] c
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10 L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljisoleucine
16.1 mg (70%)

Example 49
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyljmethionine

11.7 mg (52%)

15 Example 50
L-N-|3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]methionine
13.2 mg (58.6%)

Example 51
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylalanine

20 9.7 mg (41.9%)

Example 52
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylalanine
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24.4 mg (88%)

Example 56
L-N-[3,5-dibromo-4-(4-hydroxy-3-1sopropylphenoxy)phenylacetyl]alanine

15 3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-methyl alanine hydrochloride (126 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 40 mg (21%) of
L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljalanine. LC-MS

20 (electrospray): m/z 516 (M+H).

Example 57
L-Dimethyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyljglutamate

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-dimethyl glutamate hydrochloride (190 mg) using the method described in
25 Example 25(a). The crude mixture was purified by semi-preparative HPLC, to give 150 mg
(55%) of the title compound. LC-MS (electrospray): m/z 601 (M+1).
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10 mixture was heated at 50°C for 20 hours. After cooling to room temperature,
dichloromethane (1 ml) and citric acid solution (5%, 1ml) was added and stirred vigorously
for 30 min. The organic phase was dried. concentrated and the residue was finally subjected
to semi-preparative HPLC (Silica column: 250x20mm, ethyl acetate/n-heptane (both with
0.5% acetic acid). Gradient: first 2min 15% ethyl acetate, then over 13min to 100% ethyl
15 acetate, then additional S min 100% ethyl acetate) to give 12 mg (54 %) of the title

compound.

Example 59
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-toluenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
20 with toluenesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 14 mg (69 %) of the title compound.

Example 60
3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyi-4-nitrobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (, 0.035 mmol) was coupled
25 with 4-nitrophenylsulfonamid (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 8 mg (37 %) of the title compound.

Example 61
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoy! sulfamide
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Example 62

5 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-5-dimethylamino-1-naphthalene-

O © o

sulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 5-dimethylamino-1-naphthalenesulphonamide (0.175 mmol) using the method described
in Example 58. Purification on HPLC of the residue gave 8 mg (34 %) of the title compound.

10 Example 63
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-aminobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 4-aminobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 7 mg (34 %) of the title compound.

15 Example 64
Methyl-[3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-sulphonamide] benzoate

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with methyl 2-sulphonamide benzoate (0.175 mmol) using the method described in Example
58. Purification on HPLC of the residue gave 12 mg (55 %) of the title compound

20 Example 65
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-aminobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 2-aminobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
Purification on HPLC of the residue gave 11 mg (54 %) of the title compound.

25 Example 66
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-toluenesulphonamide
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3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled

with 2-toluenesulphonamide (0.175 mmol) using the method described in Example 58.

Purification on HPLC of the residue gave 15 mg (74 %) of the title compound.

Example 67
5 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminoethyl)benzenesulphonam
ide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 4-(2-aminoethyl)benzenesulphonamide (0.175 mmol) using the method described in
Example 58. Purification on HPLC of the residue gave 10 mg (47 %) of the title compound.

10 Example 68
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminomethyl)benzenesulphona
mide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (, 0.035 mmol) was coupled
with 4-(2-aminomethyl)benzenesulphonamide (0.175 mmol) using the method described in
15 Example 58. Purification on HPLC of the residue gave 16 mg (76 %) of the title compound.

Example 69
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyi-3-nitrobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 3-nitrobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
20 Purification on HPLC of the residue gave 7 mg (33 %) of the title compound.

Example 70
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-chlorobenzenesulphonamide

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (0.035 mmol) was coupled
with 4-chlorobenzenesulphonamide (0.175 mmol) using the method described in Example 58.
25 Purification on HPLC of the residue gave 13 mg (62 %) of the title compound.

Example 71
L-Dimethyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamate
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3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)phenylacetic acid (200 mg) was
coupled with L-dimethy} glutamate hydrochloride (190 mg) using the method described in
Example 25(a). The crude mixture was purified by semi-preparative HPLC, to give 150 mg

(55%) of the title compound. LC-MS (electrospray): m/z 601 (M+H).

5 Example 72
L-(O-tert-butyl)methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]

glutamate

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-(O-terrbuthyl)methy! glutamate hydrochloride (228 mg) using the method
10 described in Example 25(a). The crude mixture was purified by semi-preparative HPLC, to

give 70 mg (24%) of the title compound. LC-MS (electrospray): m/z 643 (M+H).

Example 73
L-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamic acid

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
15 coupled with L-dimethyl glutamate hydrochloride (190 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 62 mg (31%) of the title
compound. LC-MS (electrospray): m/z 574 (M+H).

Ex e74
20 L-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartic acid.

(a) A solution of 3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (50
mg), 3-ethyl-1-[3-(dimethylamino)propyllcarbodiimide hydrochloride (EDCI), (30 mg),
1-hydroxybenzotriazole hydrate (HBT), (28 mg) in dimethyl formamide (1 ml) was stirred at
room temperature for 0.5 h followed by addition of a solution of L-di-t-butyl aspartate

25 hydrochloride (52 mg) and triethylamine (32 mg) in dimethyl formamide (1 ml). After stirring
for three days, the mixture was partitioned between water and ethyl acetate. The organic
phase was washed with brine and then dried, filtered and concentrated. The residue was



CHHIILMYI AN @1)9 10% & ()-.9 10% & ()-.9 10% & ()-.9 10%
)?3 9 10% & ()-. NOPSWekzzZ: }\@1)9 10% & ()-.9 10% & ()-.9 10%
.9 10%voo8sd0y7 . ) ?}i 9 10% & ()-.kpgrtuvy] AA\@1)9 $08%aBoosedsd-- 9 10%
.9 10% & ()-.9 10% & ()-.)?230-9 10% & ()-.vwy{|}~~bF*9 10%
.9 10% & ()-.9 10% & ()-.910% & ()-.9 10% & ()-.)?}i 9 10%
~ * 0 () - 0 () - 0
' V\c/}?ror%at]ég%pt}e% {?n sili%a i',t):l elu%edl\a(l)it{? ethyf(ac(eZate'/hgghg' get/?oleum ether (1:4). Pure
fractions were pooled and concentrated to give L-di-z-butyl N-[3,5-dichloro-4
(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartate (68 mg, 83%).
(b) The above ester (48 mg) was hydrolyzed using the method described in Example
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Example 75
D-di-tert-butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamate

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
10 coupled with D - ditertbuthyl glutamate hydrochloride (266 mg) using the method described
in Example 25(a). The crude mixture was purified by semi-preparative HPLC. to give 170
mg (70%) of the title compound. LC-MS (electrospray): m/z 685 (M+H).

Example 76
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamic acid

15 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with D-di-ters-butyl] glutamate hydrochloride (190 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 60 mg (23%) of the title
compound. LC-MS (electrospray): m/z 574 (M+H).

20 Example 77
L-O-tert-Butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl|glutamine

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was coupled with

L-O-tert-buthyl glutamine hydrochloride (230 mg) using the method described in Example

25(a). The crude mixture was purified by semi-preparative HPLC, to give 100 mg (44%) of
25 the title compound. LC-MS (electrospray): m/z 629 (M+H).

Example 78
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamine
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3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L-tert-butyl glutamine hydrochloride (230 mg) using the method described in
Example 25(a) and subsequently hydrolyzed using the method described in Example 25(b).
The crude mixture was purified by semi-preparative HPLC, to give 40 mg (15%) of the title
compound. LC-MS (elctrospray): m/z 574 (M+H).

Example 79
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]glutamine

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with D-glutamine hydrochloride (163 mg) using the method described in Example
25(a) and subsequently hydrolyzed using the method described in Example 25(b). The
reaction mixture was concentrated i vacuo. The residue was subjected to semi-preparative

HPLC, to give 30 mg (12%) of the title compound. LC-MS (electrospray): m/z 574 (M+H).

Example 80
L-O-Benzyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]aspartic acid

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was
coupled with L~O-Benzyl aspartic acid (266 mg) using the method described in Example
25(a). The crude mixture was purified by semi-preparative HPLC. to give 140 mg (38%) of
the title compound. LLC-MS (electrospray): m/z 650 (M+1).

Example 81
L-O-tert-Butyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]asparagine

3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetic acid (200 mg) was

coupled with L-O-fert-butyl asparagine hydrochloride (170 mg) using the method described in

Example 25(a). The crude mixture was purified by HPLC, to give 40 mg (16%) of the title
compound. LC-MS (electrospray): m/z 558 (M+H).
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Example 82
L-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine.

3,5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)phenylacetic acid (134 mg) was
coupled with L-homoserine (36 mg) using the method described in Example 25(a). The crude
residue was dissolved in MeOH and heated at reflux with SOCI, for 2 h. After cvaporaton of
the solvent, the rcsidue was chromatographed on column (silica gel, CHCl;/MeOH 97:3).

Pure fractions were pooled and concentrated to give 100 mg (64%) of the title compound.

Example 83
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetylJhomoserine

L-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]-
homoserine (100 mg) was hydrolyzed using the method described in Example 25(b). The
crude product was purified by HPLC to give 30 mg (30%) of L-N-[3,5-dibromo-4-(4-
hydroxy-3-isopropyl-phenoxy)phenylacetylthomoserine

Example 84
D-Methyl-N-{3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl Jhomoserine.

3.5-Dibromo-4-(4-methoxy-3-isopropylphenoxy)phenylacetic acid (140 mg) was
coupled with L-homoserine (36 mg) and re-esterified using the method described in Example
82. This gave 100 mg (64 %) of D-methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropyl-

phenoxy)phenylacetyl homoserine.

Example 85
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyllhomoserine

D-Methyl-N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl]-
homoserine (100 mg) was hydrolyzed using the method described in Example 25(b). The
crude product was purified by HPLC to give 30 mg (30%) of D-N-[3,5-dibromo-4-(4-

hydroxy-3- isopropyl-phenoxy)phenylacetyl]homoserine.
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N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]glycine

(a) A stirred mixture of 3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid
(9.56 g, 28.02 mmol), methyl glycine ester hydrochloride (5.28 g, 42.05 mmol),
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (6.45 g, 33.64 mmol),
1-hydroxybenzotriazole (4.54 g, 33.60 mmol), CH,Cl; (260 mL) and DMF (20 mL) was
cooled with an 1ce-H,O bath. N-methylmorpholine (5.7 g, 6.2 mL. 56.35 mmol) was added
under N, and the reaction mixture was allowed to attain room temperature. After 18 h,
CH,Cl, was removed in vacuo and the residue partionated beetween EtOAc (300 mL) and
H,0 (150 mL). The organic phase was successively washed with 1N HCI (2 x 150 mL),
saturated aqueous NaHCO; (2 x 150 mL), and brine ( 2 x 150 mL). The organic phase was
dried (Na,SOs), filtered and concentrated in vacuo to give 11.5 g of crude product as an
orange solid. The crude product was purified by chromatography (Silica gel, 40 % EtOAc in
hexane) to give 9.76 g (84 % yield) of slightly yellowish solid. 'H NMR (500 MHz, CDCl,): &
7.82 (s, 2H), 6.78 (d, 1H, J = 2.7 Hz), 6.63 (d, 1H, J = 8.8 Hz), 6.61 (t, 1H. ] = 4.9 Hz), 6.38
(dd,1H, J = 8.8, 3.3 Hz), 4.65 (s, 1H). 4.24 (d, 2H, J = 5 Hz), 3.82 (s, 3H), 3.16 (heptet, 1H,
6.6 Hz), 1.22 (d, 6H, J = 6.6 Hz); "C NMR: 8 170.18, 164.65, 150.66, 148.36, 136.26,
131.63, 130.57, 128.10, 115.76, 113.94, 112.28, 52.69, 41.87, 27.34, 22.38; MS-ESI
[M-H]=410. 412, 414 (100:64:10).

(b) To a solution of methyl N-[3,5-dichloro-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl] glycinate (7.30 g, 17.71 mmol) in THF (106 mL) was added 1 N aqueous lithium
hydroxide solution (53 mL, 53 mmol). After 2h, the mixture was acidified with 1 N HCl and
extracted with EtOAc (200 mL). The organic phase was washed with brine (2 x 75 mL), dried
(Na;S0y), filtered and concentrated in vacuo. The concentrate was triturated with CH,Cl,(100
mL) and the white solid material obtained was dried in vacuo to give 6.85 g of the title
product (97% yield). '"H NMR (500 MHz, CD;0OD): & 7.82 (s, 2H), 6.78 (d, I1H. J = 2.7 Hz),
6.63 (d, 1H, J = 8.8 Hz), 6.61 (t, 1H,J =49 Hz), 6.38 (dd,1H, J = 8.8, 3.3 Hz), 4.65 (s, 1H),
4.24 (d, 2H, ] = 5 Hz), 3.16 (heptet, 1H, 6.6 Hz), 1.22 (d, 6H, J = 6.6 Hz), "'C NMR: &
172.88, 167.20, 151.81, 151.34, 151.13, 137.67, 133.40, 131.39, 129.63, 116.41, 114.19,
113.28,42.27,28.19, 22.85; MS-ESI' [M-H]= 396. 398, 400 (100:64:10).
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Example 87
N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]sarcosine

(a) To a solution of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (60
mg, 0.169 mmol) in CH,Cl» (10 mL) cooled with an ice-H,O bath was added sarcosine
methyl ester hydrochloride (35.4 mg, 0.253 mmol), 1-[3-(dimethylamino)propyl}-3-
ethylcarbodiimide hydrochloride (38.9 mg, 0.203 mmol) and 1-hydroxy-7-azabenzotriazolc
(27.6 mg, 0.203mmol) and N-methylmorpholine (34.2 mg, 37 «L, 0.338 mmol). The mixture
was allowed to warm up to RT and left to stir overnight (ca. 18h). The mixture was taken up
in EtOAc (50 mL) and H,O (20 mL). The organic layer was separated and then it was washed
successively with 1N HCI (2 x 25 mL). saturated NaHCO- aqueous solution ( 2 x 25 mL) and
brine ( 2 x 25 mL). The organic extract was dried (Na,SO.), filtered and concentrated in
vacuo. The crude product was purified by chromatography (25 g silica gel. 30% EtOAc in
hexane) to give 41 mg of purified material (55% yield). Satisfactory proton and LC-MS were
obtained.

(b) To a solution of the product above (30 mg, 0.068 mmol) in anhydrous CH,Cl, (3
mL) cooled with an ice-H,O bath was added boron tribromide (0.7 mL, 1.0 M in CH,Cl,, 0.7
mmol). After 2h, the mixture was poured into ice-H,O (25 mL). After 15 min of stirring, the
product was extracted with EtOAc (50 mL). The organic extract was washed with brine (2 x
25 mL), dried (MgSOs). filtered and concentrated in vacuo. The crude product. a mixture of
free acid and methyl ester , was dissolved in THF (2 mL) and IN lithium hydroxide aqueous
solution (1 mL) was added. After an hour, the mixture was acidified with 1N HCI and then
extracted with EtOAc (25 mL). The EtOAc extract was washed with brine (2 x 15 mL). dried
(Na;S0y), filtered and concentrated in vacuo to give 35 mg of crude product. The crude
product was purified by prep HPLC to give 12.3 mg of shghtly yellowish solid as purified

material (44% yield). Satisfactory proton and mass spectra were obtained.

Example 88
3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)phenylacetyl-5-dimethylamino-1-naphthalen

esulphonamide
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& () - Lmen&r 8&8&&&t TACVE/ s] 10% & ()-1s] 10% & ()-1s] 10% & ()-1s] 10%
& ()-1s] 10% & ()-1% KVZ &&&&&&&SS3cV5/s] 10% & ()-1s] 10% & ()-1s]
10% & (Owbthadd¥e & ()-1/KVZ Zs] 10% & () - 1888_R&S8S $¢GNsfikost 0%
& ()-1s] 10% & ()-1s] 10% & ()-d43KVZ s] 10% & ()-1s] 10%
& ()-1888&8& |\<cVB/s] 10% & ()-1s] 10% & ()-1/KVZ s] 10% & ()- 1s]
10% & ()-1s] 10% & ()-1'' '-'=' > @ RcVE/S] 10% & ()-1/KVZ s] 10%
& () - 1s] Bxamae INRRY L 161 1004 & PLEIMSY 0o g ( |Formgla~ oy £ pgMethad’ oo \/5/ s
10/ KVZ i)] gﬁ)% 1-(2-FLUOROPHENYL)PIP 3.53,a['m/z607.16 (M+H){ C34H32Br2N203 | A
) AZINE
99 2-(2-(AMINOMETHYL)PHENY | 4.42,a] m/z 671.97 (M+H) | C31H29Br2NO4S | B
LTHIO)BENZYL ALCOHOL
100 2-(1-CYCLOHEXENYL)ETHY | 4 56,a} m/z 551.88 (M+H) | C25H29Br2NO3 | B
LAMINE
101 2-AMINOINDAN 4.44 a| m/z 559.88 (M+H) | C26H25Br2NO3 | B
102 2-AMINOMETHYLBENZODIO | 4.39,a| m/z 5§91.93 (M+H) | C26H25Br2NO5 | B
XAN
103 3-PHENYL-1-PROPYLAMINE | 4,44 a| m/z 560.00 (M-H) | C26H27Br2NO3 | B
104 2-(P-TOLYL)ETHYLAMINE 4.48,a| m/z 659.95 (M-H) | C26H27Br2NQ3 { B
105 1-(3-AMINOPROPYL)-2-PYR | 3.97,a| m/z 5668.97 (M+H) | C24H28Br2N204 | B
ROLIDINONE
106 BETA-ALANINE 4.52,a| m/iz670.88 (M+H) | C31H30Br2N205 | B
4-METHOXY-BETA-NAPHTHY
LAMIDE
107 2-CHLOROBENZYLAMINE 4.38,al m/z2612.98 (M+?) | C24H22Br2CINO3| B
108 2-AMINOMETHYL-3-CHLORO| 4.65,a| m/z 660.08 (M+H) | C30H26Br2CINO4| B
DIPHENYLETHER
109 DL-ALPHA-AMINO-EPSILON- | 4 03,a| m/z 554.86 (M+H) | C23H26Br2N204 | B
CAPROLACTAM
110 L-PHENYLALANINOL 422,a} m/iz577.92 (M+H) | C26H27Br2NO4 | B
111 4-(1,2,3-THIADIAZOL-4-YL)B | 4 21,aj m/z617.69 (M+H) | C26H23Br2N303 | B
ENZYLAMINE S
112 2-AMINOMETHYLTHIOPHEN | 4.21,a| m/z 539.84 (M+H) | C22H21Br2NO3S | B
E
113 1-(1-NAPHTHYL)ETHYLAMIN | 4 54,a| m/z 597.83 (M+H) | C29H27Br2NO3 | B
E
114 3-CHLORO-4-METHYL 4.53,a| m/z 581.80 (M+H) | C25H24Br2CINO3| B
BENZYLAMINE
115 TETRAHYDROFURFURYLAM| 4.07,a| m/z 527.90 (M+H) | C22H25Br2NO4 | B
INE
116 2,4-DICHLOROPHENETHYLA| 4 66,a| m/z 615 73 (M+H) | C25H23Br2CI2NQO| B
MINE 3
117 ETHYL 4.21,a| m/z 599.05 (M+H) | C25H30Br2N205 | B
4-AMINO-1-PIPERIDINECARB
OXYLATE
118 2,6-DIFLUOROBENZYLAMIN | 4.25,a| m/z 569.82 (M+H) | C24H21Br2F2NO | B
E 3
118 2-I0DOBENZYLAMINE 4.46,a| m/z 669.45 (M+H) | C24H22Br2INO3 | B
120 2-METHYLBENZYLAMINE 4.38,a| m/z 547.89 (M+H) | C26H25Br2NO3 | B
121 BENZYLAMINE 4.27,al m/z 533.85 (M+H) | C24H23Br2NO3 | B
122 3-METHYLBENZYLAMINE 4.38,a| m/z 547.89 (M+H) | C25H25Br2NO3 | B
123 2-METHOXYPHENETHYLAMi | 4 41,aj m/z 577 81 (M+H) | C26H27Br2NO4 | B
NE
124 3-METHOXYPHENETHYLAMI | 4.35,a| m/z 577.87 (M+H) | C26H27Br2NO4 | B
NE
125 2-ETHOXYBENZYLAMINE 4.42 al m/z 577.86 (M+H) | C26H27Br2NO4 | B
126 | (R)-()-1-CYCLO-HEXYLETHY | 4.56.a] m/z 553.90 (M+H) | C25H31Br2NO3 | B
LAMINE
127 4-METHOXYPHENETHYLAMI | 4.32,a| m/z 577.83 (M+H) | C26H27Br2NO4 | B
NE
128 2-FLUOROBENZYLAMINE 4 27.a} m/z 551.85 (M+H) | C24H22Br2FNO3 | B
129 2-CHLORO-6-METHYLBENZ | 4 48 a| m/z 581.85 (M+H) | C25H24Br2CINO3( B
YLAMINE
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130" ' 4-CHEOROBENZYIAMINE ~34.4Z 5|1z 567.83 (M+H) | C24H22Br2CINO3]| B

131 | BETA-METHYLPHENETHYLA| 4.43,a| m/z 561.88 (M+H) | C26H27Br2NO3 | B
MINE

132 | 1,1-DI(P-ANISYL)METHYLAM | 4.47,a| m/z 660.88 (M+H) | C32H31Br2NO5 | B
INE

133 | MAYBRIDGE BTB 12133 4 18,a| miz 623.84 (M+H) | C27H29Br2NO6 | B

134 | DL-2-AMINO-1-PENTANOL _ | 4 12,a| m/z 529.91 (M+H) | C22H27Br2NO4 | B

135 | L-PHENYLALANINE 4 56,a| miz 711.88 (M+H) | C32H29Br2N306 | B
P-NITROANILIDE

136 | ETHYL 3-AMINOBUTYRATE | 4 16,a| m/z 557.85 (M+H) | C23H27Br2NO5 | B

137 | (1S.2R)-(+)-2-AMINO-1,2-DIP | 4 28,a| m/z 639.82 (M+H) | C31H29Br2NO4 | B
HENYLETHANOL

138 | 2-FLUOROPHENETHYLAMIN | 4 37,a| m/z 565.90 (M+H) | C25H24Br2FNO3 | B
E

139 | 2-ETHYLHEXYLAMINE 4.70,a] miz 555.93 (M+H) | C25H33Br2NO3 | B

140 | 3-FLUOROPHENETHYLAMIN | 4.36,a| miz 565.85 (M+H) | C26H24Br2FNO3 | B
E

741 | (1S,28)-(+)-2-AMINO-3-METH | 4.19,a[ m/z 607.89 (M+H) | C27H29Br2NO5 | B
OXY-1-PHENYL-1-PROPANO
L

142 | NONYLAMINE 4.88.a| miz 569.95 (M+H) | C26H35B2NO3 | B

143 | 2.5-DICHLOROBENZYLAMIN | 4 49,a| m/z 601 72 (M+H) | C24H21Br2CI2NO| B
E 3

144 | 2-METHYLCYCLOHEXYLAMI | 4 44.a| m/z 539 91 (M+H) | C24H29Br2NO3 | B
NE

145 | 3-METHYLCYCLOHEXYLAMI | 4.51,a] miz 539.90 (M+H) | C24H29Br2NO3 | B
NE

146 | 3-N-PROPOXYPROPYLAMIN | 4.30,a| m/z 543.90 (M+H) | C23H29Br2NO4 | B
E

147 | 2.3-DIMETHYLBENZYLAMIN | 4.48.a| miz 561.99 (M+H) | C26H27Br2NO3 | B
E

748 | 3-CHLOROBENZYLAMINE | 4.40,a] m/z 567 79 (M+H) | C24H22Br2CINO3| B

149 | 4-TERT-BUTYLCYCLOHEXY | 4 80,a] m/z 561.97 (M+H) | C27H35Br2NO3 | B
LAMINE

150 | (15.25)(+)-THIOMICAMINE | 3 94.a| miz 639.80 (M+H) | C27H29Br2NO5S | B

151 | 2.4-DIMETHYLBENZYLAMIN | 4.49,a| m/z 561.89 (M+H) | C26H27Br2NO3 | B
E

152 | 2-AMINOETHYL PHENYL 4.44 a| miz 579.83 (M+H) | C25H25Br2NO3S | B
SULFIDE

153 | PHENETHYLAMINE 2.36,a| m/z 547.87 (M+H) | C25H25Br2NO3 | B

154 | TYRAMINE 4.04,a| m/z 563.86 (M+H) | C25H25Br2NO4 | B

155 | L-TYROSINE METHYL 4.01,a| miz 621.97 (M+H) | C27H27Br2NO6 | B
ESTER

156 | BENZHYDRYLAMINE 4 52,a| miz 609.82 (M+H) | C30H27Br2NO3 | B

157 | 4-METHOXYBENZYLAMINE | 4 25,a| m/z 563.85 (M+H) | C25H25Br2NO4 | B

158 | 2,3-DICHLOROBENZYLAMIN | 4 562,a] miz 601.71 (M+H) | C24H21Br2CI2NO| B
E 3

159 | GLYCINE N-BUTYL ESTER | 4.03,b| m/z 557.85 (M+H) | C23H27Br2NO5 | B
HYDROCHLORIDE

160 | D-(-)-ALPHA-PHENYLGLYCIN| 4 11,0| m/z 605.84 (M+H) | C27H27Br2NO5 | B
E ETHYL ESTER
HYDROCHLORIDE

161 | 4-CHLORO-2-FLUOROBENZ | 4.27,b| m/z 585.80 (M+H) | C24H21Br2CIFN | B
YLAMINE HYDROCHLORIDE 03

162 | TRANS-2-PHENYLCYCLOPR | 4.22.b| m/z 559.86 (M+H) | C26H25Br2NO3 | B
OPYLAMINE
HYDROCHLORIDE




Examples 192-203

& ()-1((((((1(|\<cv5/s] 10% & ()-1s] 10% & ()-1/KvVZ s] 10% & ()-1s]
10% & ()-1s] 10% & ()-11(8(GF T(V(WI[(®BcV5/s] 10% & ()-1/KvZ s] 10%
& () - 1s] 1‘9(4)0 ,39%6.,() 1s] 10% & ()-1s] 10% & ()-1[ (WM ~(pdrhbososode’ KVZ s]
10% % ()-1s] 10% . .()-1s] 10% & ()-1s] 10%
& ()- 1(((((((pTcV5/KVZ s] 10% & ()-1%] 10% & ()-1]s] 10% & ()-1s]
10% & ()-1s] 10% & ()-1s] 10% & ()-1(((((((pPOcV5/s] 10% & ()-1s]
10% ERample]-NRIH &' () -1s] 1QUAPLCEME? - 15] 1Q9formula Methad®
163 | ETHYL 4-AMINOBUTYRATE | 3.87,b| m/z 557.85 (M+H) | C23H27Br2NO5 | B
HYDROCHLORIDE
164 | DL-HOMOCYSTEINE 3.65,b] m/iz 543.80 (M+H) | C21H21Br2NO4S | B
THIOLACTONE
HYDROCHLORIDE
165 | 4-NITROBENZYLAMINE 3.99,b| m/z 578 85 (M+H) | C24H22Br2N205 | B
HYDROCHLORIDE
166 | NORPHENYLEPHRINE 3 60,b[ m/z 579.84 (M+H) | C25H25Br2NO5 | B
HYDROCHLORIDE
167 | GLYCINE ETHYL ESTER 371,b| m/z 529 87 (M+H) | C21H23Br2NO5 [ B
HYDROCHLORIDE
168 | DL-ALANINE ETHYL ESTER | 3.83,b| m/z 543 86 (M+H) | C22H25Br2NO5 | B
HYDROCHLORIDE
169 | SARCOSINE ETHYL ESTER | 3.79,b| m/z 543.92 (M+H) | C22H25Br2NO5 | B
HYDROCHLORIDE
170 | 4-NITRO-N-PROPYLBENZYL | 4 29,b| m/z 820.89 (M+H) | C27H28Br2N205 | B
AMINE HYDROCHLORIDE
171 | PIPERIDINE 398,b] m/z511.93 (M+H) | C22H25Br2NO3 | B
172 | 3-METHYLPIPERIDINE 4 14b] m/z 525.91 (M+H) | C23H27Br2NO3 | B
173 | 3-(HYDROXYMETHYL)-PIPE | 3 66,b| m/z 541 89 (M+H) | C23H27Br2NO4 | B
RIDINE
174 | 1,2,3,4-TETRAHYDROISOQU | 4 23,b| m/z 559 85 (M+H) | C26H25Br2NO3 | B
INOLINE
175 | 2-ETHYLPIPERIDINE 4 25.b| m/z 539 90 (M+H) | C24H29Br2NO3 | B
176 | 3,4-DICHLORO-N-ETHYLBEN| 4 54,b| m/z 629 75 (M+H) | C26H25Br2CI2NO| B
ZYLAMINE 3
177 | 2-METHYLPYRROLIDINE 399.b] m/iz511.90 (M+H) | C22H25Br2NO3 | B
178 | N-ETHYL-N-PROPYLAMINE [ 4 11,b| m/z 513.89 (M+H) | C22H27Br2NO3 [ B
179 | 4-METHYLPIPERIDINE 4.15,b] m/z 525.91 (M+H) | C23H27Br2NO3 | B
180 | (S)-(+)-2-(METHOXYMETHYL | 3.99,b| m/z 541 90 (M+H) [ C23H27Br2NO4 | B
YPYRROLIDINE
181 | N-BENZYLETHANOLAMINE |4 01,b[ m/z 577 86 (M+H) | C26H27Br2NO4 [ B
182 | DIBENZYLAMINE 456,b| m/z623.79 (M+H) [ C31H29Br2NO3 | B
183 | 4-BENZYL-4-HYDROXYPIPE |4.12,b| m/z617 88 (M+H) | C29H31Br2NO4 | B
RIDINE
184 | (R)(-)-2-BENZYLAMINO-1-BU | 4 16,b| m/z 605 83 (M+H) | C28H31Br2NO4 [ B
TANOL
185 | N-(N-ETHYLAMINOACETYL)- | 4 00,b| m/z 632.69 (M+H) | C29H32Br2N204 | B
2,6-DIMETHYLANILINE
186 | NNETHYL-O-METHOXYBENZ | 4 35,b| m/z 591 93 (M+H) | C27H29Br2NO4 | B
YLAMINE
187 | MAYBRIDGE NRB 01961 4.40,b| m/z 647.88 (M+H) | C30H33Br2NO5 | B
188 | 2-((N-ETHYLAMINO)METHYL | 4.05,b| m/z 622.80 (M+H) | C26H26Br2N206 | B
)-4-NITROPHENOL
189 [ MAYBRIDGE SEW 01484 4.48,b| m/iz 671 89 (M+H) | C31H29Br2NO4S | B
190 | 3-AZABICYCLO-[3.2.2]NONA |4 28 b{ m/z 551 89 (M+H) | C25H29Br2NO3 | B
NE
191 N-(2-METHOXY-ETHYL)ETH | 3 89,b| m/z 529.88 (M+H) | C22H27Br2NO4 | B
YLAMINE
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3.5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid was coupled with the

10%

& ()-1/KvzZ

()-1s] 10%

appropriate amino acid. using the general procedure outlined for Examples 3-24. The residue

was subjected to semi-preparative HPLC, using the same gradient elution as outlined for

Examples 3-24. The amine part “R” and the stereochemistry of the aminoacids is indicated 1n

the table below. Retention times. yields and the mass of the individual products are also given

below.
Example R Yield (%) MS m/z (M+H)'| HPLC
\fl\ ENH
192 NN 64 407.3 73
\rr( /\/H
193 N j‘/ 61 426.1 71
Q
N
194 o, /\/”\/ > 59 435.2 66
N N
H H
195 - \ 40 440 1 67
;LN/\/N\/
H
196 \,H\N/\/C} 88 452.3 6.6
H \




& ()-1)))))))_?cV5/s] 10s] 10% & ()-1s] 10% & ()-1s] 10% & ()-1s] 10%
& ()-1s] 10% & ()-1s] 10% & ()-1)))))))x\@Vs/s] 10s] 10% & ()-1)s]
10% & & ()-1s] 10% & ()-1s] 10% &

)))))))x%@ /3%9103] 18/0 ]&'()-1)5411_%% ]&'()-15 _%% é@%’“’i‘“ 10%

& ()-1/KVZ s] 10% & ()-1)))))**xX8cV6/s] 10% & ()-1s] 10% & ()- 1s]
10% & ()-1/KVZ s] 10% & ()-1s] 10% & ()-1**$*&*' *+*B*0S3cVE/s] 10%

& ()-1s][ 10% & ()-1/ KVZ s] 1% & (J-1s] 10% R ()-1s] 10%

197 76 4522 67

\IH\ ~N

198 OH 71 453.2 65

\IH\N/\/N
H
H
‘JJJ\ /\/ N
199 N \© 39 460.1 76
200 4 NN 55 467.9 6.7

= Y
201 Y 31 506.3 75
N
202 4 72 514.4 7.0
N
H
=/\S/
203 ~E A _OH 52 473.2 8.0

Example 204
2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl]-4-thiazole acetic acid

(a) A reaction mixture of 3,5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl
5 acetamide (150 mg) and Lawesson’s reagent (100 mg) in dioxane (3 mL) was stirred at room
temperature for 15 hours. The resulting suspension as filtered and poured onto ice-water and
stirred, The water phase was extracted with EtOAc (3x7 mL) and the combined organic
phases were washed with water. The organic phase was dried over Na,SO,. concentrated and
gave 153 mg of crude 3.5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl thioamide. The
10 crude product was used directly in the next step.

(b) To a suspension of 3,5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl

thioamide (80 mg) in EtOH (2 mL). ethylchloroacetoacetonate (0.03 mL) was added. The



& ()-1B*1*Z*j*| *mn*CBcVB/s] 10% & ()-1/KVZ s] 10% & ()-1s] 10%

& ()-1s]
& ()-1s]

& (
& ()
& (
10%

- 1s]

) - 1s]

&I

10

15

20

25

10% & ()-1s] 10% & ()-1n*p*g*r*t*u*v*k;cVh/s/KVZ s] 10%

1080 oo/®ot7) - 1s] 10% & ()-1s] 10% & ()-1s] 10%cr1/1B99/02084

)-1v*z****x* 2c\5/s/s] 10% & ()43s] 10% & ()-1s] 10% & ()-1s]
10% & ()-1s] 10% & ()-1*******x\ @V5/s/s] 10% & ()-1)s]

10%
10%

0 el L S0 R s s o 2 St T4V

and EtOAc and water was added. The water phase was extracted with EtOAc (3x5 mL) and
the combined organic phases were washed with NaHCO; (sat. solution). The organic phase
was dried over Na,SOs, concentrated and purified by chromatography (silica gel, 15 %
EtOAc/p-ether). This gave 80 mg (86%) of ethyl-2-[3,5-dibromo-4-(4-hydroxy-3-
isopropylphenoxy)benzyl]-4-thiazole acetate.

(c) BF:.Et; (0.06 mL) was added slowly to a solution of the ethyl ester (60 mg) in
CH:Cl; (4 mL). The reaction mixture was stirred at room temperature for 2 days. Water was
added. The water phase was extracted with EtOAc (3x5 mL) and the combined organic
phases were washed with an aqueous solution of HCI (I1N). The organic phase was dried over
Na,SO,, concentrated and purified by semi-preparative HPLC. This gave 20 mg (37 %) of the

title compound.

Example 205
2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl -4-methylthiazole

(a) 3.5-dibromo-4-(4-methoxy-3-isopropylphenoxy)phenyl thioamide (70 mg) 1n
EtOH (2 mL) was reacted with ethylchloroacetoacetonate (0.014 mL) using the method
described in Example 204(b). The crude product was purified by chromatography (silica gel,
15 % EtOAc/p-ether). This gave 60 mg (78 %) of 2-[3,5-dibromo-4-(4-methoxy-3-
isopropylphenoxy)benzyl]-4-methylthiazole.

(b) The above methoxy compound (50 mg) was demethylated with BF;.Et; (0.06 mL),
using the method described above. The crude mixture was purified by semi-preparative

HPLC. This gave 20 mg (41 %) of the title compound.

Example 206
3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylformylimino diacetic acid

(a) To a solution of 3,5-dichloro-4-(4-methoxy-3-isopropylphenoxy)benzoic acid (60
mg, 0.169 mmol) in CH,Cl; (10 mL) cooled with an ice-H,O bath was added
diethyliminodiacetate (35.4 mg, 0.253 mmol), 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (38.9 mg, 0.203 mmol) and 1-hydroxy-7-azabenzotriazole

(27.6 mg, 0.203mmol) . The mixture was allowed to warm up to room temperature and left to
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10% organic layer was separated and then it was washed successively with IN HC1 (2 x 25 mL),
saturated NaHCO, aqueous solution ( 2 x 25 mL) and brine ( 2 x 25 mL). The organic extract
was dried (Na;SO,), filtered and concentrated in vacuo. The crude product was purified by

5 chromatography (25 g silica gel,15% EtOAc in hexane) to give 31 mg of purified material
(35% yield). Satisfactory proton and LC-MS were obtained.
(b) To a solution of above ethyl ester (25 mg, 0.047 mmol) in anhydrous CH,Cl; (3

mL) cooled with an ice-H,O bath was added boron tribromide (0.7 mL, 1.0 M in CH,Cl,, 0.7
mmol). After 2h, the mixture was poured into ice-H,O (25 mL). After 15 min of stirring, the

10 product was extracted with EtOAc (50 mL). The organic extract was washed with brine (2 x
25 mL), dried (MgSO,), filtered and concentrated in vacuo. The crude product, a mixture of
free acid and methyl ester , was dissolved in THF (2 mL) and IN lithium hydroxide aqueous
solution (1 mL) was added. After an hour, the mixture was acidified with 1N HCI and then
extracted with EtOAc (25 mL). The EtOAc extract was washed with brine (2 x 15 mL), dried

15 (Na,S0), filtered and concentrated in vacuo to give 27.7 mg of crude product. The crude
product was purified by prep HPLC to give 9.2 mg (38 %) of of the title compound as a

slightly yellow solid. Satisfactory proton and mass spectra were obtained.

Example 207
N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-beta-alanine

20 (a) 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoic acid (50 mg, 0.116
mmol). beta-alanine methyl ester hydrochloride (70 mg, 0.42 mmol), and hydroxy-
benzotriazole (78 mg, 0.57 mmol) were dissolved in dichloromethane (0.6 mL),
N,N-dimethylformamide (0.2 mL) and triethyl amine (0.12 mL, 0.58 mmol). The solution
was cooled to 0 'C and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrogen chloride

25 (110 mg, 0.58 mmol) was added. The reaction was warmed to room temperature and stirred
for 12 hours. The reaction was diluted with dichloromethane (100 mL) and washed with
water (2 x 150 mL). The organic layer was washed once with brine (100 ml), dried over
sodium suifate and concentrated in vacuo. The methyl ester (50 mg, 90 % yield) was purified
by chromathography (silica gel, 7:3 hexane/ethyl acetate).

30 (b) The crude ester was dissolved in 1.0 mL of methanol and 0.4 mL of 1 N sodium

hydroxide. The hydrolysis was complete in 2 hours. The methanol was removed and the
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& ()-1s] e*@a@ted with ethyl acetate (3 x 100 mL). The combined organic layers were washed with
brine (2 x 75 mL) and dnied over sodium sulfate. The organic layer was concentrated in
vacuo. The title compound (51 mg, 98%) was obtained without further purification.

5 Satisfactory 'H-NMR, “C-NMR and mass spectra was obtained for the title compound.

Example 208
N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-beta-alanine

(a) The ester was prepared by adding the reagents to the reaction in the manner
described in Example 207. The starting acid (122 mg, 0.356 mmol), B-alanine methyl ester

10 hydrochloride, and hydroxybenzotriazole (240 mg, 1.76 mmol) were dissolved in triethyl
amine (0.6 mL, 2.5 mmol), dichloromethane 1.2 mL, and 0.8 mL of dimethylamide. Thel-
(3-dimethylaminopropy})-3-ethylcarbodiimide hydrogen chloride (110 mg, 0.58 mmol) was
added in the manner as described above. The ester (75 mg, 50 %) was isolated without further
purification.

15 (b) The ester was dissolved in 3.0 mL of methanol and 1.6 mL of 1 N sodium
hydroxide using the procedure described for title acid. The title acid (72 mg, 98 % yield) was
obtained from the reaction. The acid was further purified by preparative HPLC using a YMC
ODS 20 x 100 mm column which yielded 53.6 mg (74 % yield) of the purified acid.

Example 209
20 L-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]serine

3,5-Dichloro-4-(4~hydroxy-3-isopropylphenoxy)benzoic acid (122 mg) was coupled
with L-serin methyl ester hydrochloride using the method described in Example 207(a) and
subsequently hydrolyzed using the method described in Example 207(b). The crude mixture
was purified as above. Satisfactory 'H-NMR, "C-NMR and mass spectra was obtained for the

25 title compound.

Example 210
D-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]serine
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with D-serin methyl ester hydrochloride using the method described in Example 207(a) and
subsequently hydrolyzed using the method described in Example 207(b). The crude mixture
was purified as above. Satisfactory 'H-NMR, “C-NMR and mass spectra was obtained for the

5 title compound.

Examples 211-228

The compounds indicated in the table below are all examples of further compounds,
that can readily be prepared via the synthetic procedure described in Example 86.

R,
R, o
1y i
R
N
HO R; OH
O

Example R, R. Rs
211 Isopropyl Me Me
212 [sopropvl Me Br
213 Isopropvl Me Cl
214 [sopropvl Me I
215 [sopropyl )i I
216 [sopropv! I Cl
217 Isoproovl I Br
218 Isopropvl Br cl
219 1 Me Me
220 1 Me Br
221 1 Me Cl
222 1 Me i
223 1 I 1
224 I Br Cl
225 I Br Br
226 I Cl Cl
227 1 I Br

10 228 I 1 Cl

Examples 229-231

N-[3,5-Dichloro-4-(4-hydroxy-3-bromophenoxy)benzoyl]glycine

N-[3.5-Dichloro-4-(4-hydroxy-3-methylphenoxy)benzoyl]glycine
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N-[3,5-Dichloro-4-(4-hydroxy-3-ethylphenoxy)benzoyl]glycine

These compounds were all prepared by a method analogous to that used in Example 86.

Satisfactory 'H-NMR, BC-NMR and mass spectra were obtained for all three compounds.
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1. A compound having the formula

R,
RO Ry <CH2)(R‘

n is an integer from 0 to 4;

wherein

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

R; and R; are the same or different and are hydrogen. halogen, alkyl of 1 to 4
carbons, at least one of R; and R; being other than hydrogen;

Ry is a heteroaromatic moiety which may be substituted or unsubstituted and is
linked to (CH,), via a nitrogen atom or a carbon atom; an amine (NR’R”), including those in
which the amine is derived from an alpha amino acid of either natural (L) or unnatural (D)
stereochemistry; an acylsulphonamide (CONHSO:R’); or a carboxylic acid amide
(CONR’R’") with the proviso that when n equals zero (n = 0), then R4 can only be a
carboxylic acid amide or an acylsulphonamide;

Rs is hydrogen or an acyl (such as acetyl or benzoyl) or other group capable of
bioconversion to generate the free phenol structure (wherein Rs = H);

including all stereoisomers thereof, prodrug esters thereof, and pharmaceutically
acceptable salts thereof.

2. A compound as defined in Claim | where R, is a carboxylic acid amide
(CONR’R’’) in which the amine portion of the carboxylic amide can be derived from an
achiral or a L or D alpha amino acid such as when the general structure -CONR’R’’ can be
represented by

e o S

and R’,R”’, R”’" and R’’”’ are the same or different and are independently selected from
hydrogen, alkyl, aryl and heteroaryl, substituted or unsubstituted, and R* may be hydrogen,
alkyl, aryl and heteroaryl, substituted or unsubstituted, and may also be any of the side chains
found in the naturally occuring alpha-amino acids
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0%
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3. The compound as defined in Claim 2 where R’ and R* are connected to form a
4 to 8-membered ring.

4. The compound as defined in Claim 2 where R’ and R* comprise consecutive
-(CH,)- groups to form proline or homoproline.

5 The compound as defined in Claim | wherenisOor 1 or 2.

6. The compound as defined in Claim 1 wherein R; and Ry are cach independently
halogen.

7. The compound as defined in Claim 1 wherein R, and R, are each independently
an alkyl group.

8. The compound as defined in Claim 1 wherein one of R; and Rj is halogen and

the other is an alkyl group.

9. The compound as defined in Claim 1 wherein one of R, and R is halogen and
the other is hydrogen.

10. The compound as defined in Claim 1 wherein one of R, and R; is alkyl and
the other is hydrogen.

11. The compound as defined in Claim 1 wherein R; and R; are independently Cl,
Br, methyl or ethyl.

12. The compound as defined in Claim | wherein R; is isopropyl

13. The compound as defined in Claim | wherein R, is heteroaromatic
hydrocarbon, carboxylic acid amide, or an acylsulphonamide.

14. The compound as defined in Claim 1 wherein R is hydrogen.

15. The compound as defined in Claim 1 which is
3,5-Dimethyl-4-(4-hydroxy-3-isopropylphenoxy)benzyltetrazole,
3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzyltetrazole,
2-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzyl}-4-thiazole acetic acid,
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16. The compound as defined in Claim 1 which is
3.5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-5-hydroxy-1-naphthalenesulphon-
amide,

5 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-toluenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-nitrobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl sulfamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-5-dimethylamino- | -naphthalenesulp
honamide,

10 3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-aminobenzenesulphonamide,
Methyl-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-sulphonamide] benzoate,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-aminobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-2-toluenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-1sopropylphenoxy)benzoyl-4-(2-aminoethyl)benzenesulphonam

15 ide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-(2-aminomethy!)benzenesulphona
mide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-3-nitrobenzenesulphonamide,
3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl-4-chlorobenzenesulphonamide,

20 and the compounds shown below,

Me Br
A
HO Br “Sr

0 Me
R= Me. _Me
e > o
NH NH
9@ = =
N PL S

VAN

17. The compound as defined in Claim 1 which is in the table below,
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H10% L" T AMINOWRBAN _ C26H25Br2NO3
2-AMINOMETHYLBENZODIOXAN C26H25Br2N0O5
3-PHENYL-1-PROPYLAMINE C26H27Br2NO3
2-(P-TOLYLETHYLAMINE C26H27Br2NO3
1-(3-AMINOPROPYL)-2-PYRROLIDINONE C24H28Br2N204
BETA-ALANINE 4-METHOXY-BE TA-NAPHTHYLAMIDE C31H30Br2N205
2-CHLOROBENZYLAMINE C24H22Br2CINO3
2-AMINOMETHYL-3-CHLORODIPHENYLETHER C30H26Br2CINO4
DL-ALPHA-AMINO-EPSILON-CAPROLAGTAM C23H26Br2N204
L-PHENYLALANINOL C26H27Br2NO4
4-(1.2,3-THIADIAZOL-4-YL)BENZYLAMINE C26H23Br2N303S
2-AMINOMETHYLTHIOPHENE C22H21Br2NO3S
1-(1-NAPHTHYL)E THYLAMINE C29H27Br2NO3
3-CHLORO-4-METHYL BENZYLAMINE C25H24Br2CINO3
TETRAHYDROFURFURYLAMINE C22H25Br2N04
2 4-DICHLOROPHENETHYLAMINE C25H23Br2CI2NO3
ETHYL 4-AMINO-1-PIPERIDINECARBOXYLATE C25H30Br2N205
2.6-DIFLUOROBENZYLAMINE C24H21Br2F2NO3
2-IODOBENZYLAMINE C24H22Br2INO3
2-METHYLBENZYLAMINE C25H25Br2NO3
BENZYLAMINE C24H23Br2NO3
3-METHYLBENZYLAMINE C25H25Br2NO3
2-METHOXYPHENETHYLAMINE C26H27Br2NO4
3-METHOXYPHENETHYLAMINE C26H27Br2NO4
2-ETHOXYBENZYLAMINE C26H27Br2NO4
(R)-(1)-1-CYCLO-HEXYLETHYLAMINE C25H31BraNo3
4-METHOXYPHENETHYLAMINE C26H27Br2NO4
2-FLUOROBENZYLAMINE C24H22Br2FNO3
2-CHLORO-6-METHYLBENZYLAMINE C25H24Br2CINO3
4-CHLOROBENZYLAMINE C24H22Br2CINO3
BETA-METHYLPHENETHYLAMINE C26H27Br2NO3
1,1-DI(P-ANISYLME THYLAMINE C32H31Br2NO5
MAYBRIDGE BTB 12133 C27H29Br2NOB
DL-2-AMINO-1-PENTANOL C22H27Br2NO4
L-PHENYLALANINE P-NITROANILIDE C32H29Br2N306
ETHYL 3-AMINOBUTYRATE C23H27Br2NO5
(1S 2R)-(+)-2-AMINO-1,2-DIPHENYLE THANOL C31H29Br2NO4
2-FLUOROPHENETHYLAMINE C25H24Br2FNO3
2-ETHYLHEXYLAMINE C25H33Br2NO3
3-FLUOROPHENETHYLAMINE C25H24Br2FNO3
(1S 25)-(+)-2-AMINO-3-METHOXY-1-PHENYL-1-PROPANOL| C27H29Br2NO5
NONYLAMINE C26H35Br2NO3
2.5-DICHLOROBENZYLAMINE C24H21Br2CI2NO3
2-METHYLCYCLOHEXYLAMINE C24H29Br2NO3
3-METHYLCYCLOHEXYLAMINE C24H29Br2NO3
3-N-PROPOXYPROPYLAMINE C23H29Br2NO4
2 3-DIMETHYLBENZYLAMINE C26H27Br2NO3
3-CHLOROBENZYLAMINE C24H22Br2CINO3
4-TERT-BUTYLCYCLOHEXYLAMINE C27H35Br2NO3
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Co ANINDETHVL PHEN® SULHBE0 C &r31J HIOYchsn28Bhnods H10% L" & () -\
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- TYRIENERMETHYL ESTER C27H27Br2NO8
BENZHYDRYLAMINE C30H27Br2NO3
4-METHOXYBENZYLAMINE C25H25Br2NO4
2.3-DICHLOROBENZYLAMINE C24H21Br2CI2NO3
GLYCINE N-BUTYL ESTER HYDROCHLORIDE C23H278r2NO5
D-(-)-ALPHA-PHENYLGLYCINE ETHYL ESTER C27H27Br2NO5
HYDROCHLORIDE
4-CHLORO-2-FLUOROBENZYLAMINE HYDROCHLORIDE C24H21Br2CIFNO3
TRANS-2-PHENYLCYCLOPROPYLAMINE C26H25Br2NO3
HYDROCHLORIDE
ETHYL 4-AMINOBUTYRATE HYDROCHLORIDE C23H27Br2NO5
DL-HOMOCYSTEINE THIOLACTONE HYDROCHLORIDE C21H21Br2NO4S
4-NITROBENZYLAMINE HYDROCHLORIDE C24H22Br2N205
NORPHENYLEPHRINE HYDROCHLORIDE C25H25Br2NO5
GLYCINE ETHYL ESTER HYDROCHLORIDE C21H23Br2NO5
DL-ALANINE ETHYL ESTER HYDROCHLORIDE C22H25Br2NO5
SARCOSINE ETHYL ESTER HYDROCHLORIDE C22H25Br2NO5
4-NITRO-N-PROPYLBENZYLAMINE HYDROCHLORIDE C27H28Br2N205
PIPERIDINE C22H25Br2NO3
3-METHYLPIPERIDINE C23H27Br2NO3
3-(HYDROXYMETHYL)-PIPERIDINE C23H27Br2NO4
1,2,3,4-TETRAHYDROISOQUINOQLINE C26H25Br2N0O3
2-ETHYLPIPERIDINE C24H29Br2NO3
3,4-DICHLORO-N-ETHYLBENZYLAMINE C26H25Br2Ci2NO3
2-METHYLPYRROLIDINE C22H25Br2ZNO3
N-ETHYL-N-PROPYLAMINE C22H27Br2N0O3
4-METHYLPIPERIDINE C23H27Br2NO3
(S)-(+)-2-(METHOXYMETHYL)PYRROLIDINE C23H27Br2NO4
N-BENZYLETHANOLAMINE C26H27Br2NO4
DIBENZYLAMINE C31H29Br2NO3
4-BENZYL-4-HYDROXYPIPERIDINE C29H31Br2NO4
(R)(-)-2-BENZYLAMINO-1-BUTANOL C28H31Br2NO4
N-(N-ETHYLAMINOACETYL)-2,6-DIMETHYLANILINE C29H32Br2N204
N-ETHYL-O-METHOXYBENZYLAMINE C27H29Br2NO4
MAYBRIDGE NRB 01961 C30H33Br2NO5
2-((N-ETHYLAMINO)METHYL)-4-NITROPHENOL C26H26Br2N206
MAYBRIDGE SEW 01484 C31H29Br2N0O4S
3-AZABICYCLO-[3.2.2]JNONANE C25H29Br2NO3
N-(2-METHOXY-ETHYL)ETHYLAMINE C22H27Br2NO4

18. The compound as defined in Claim 1 which is

D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]jvaline,

D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]leucine,
L-S-Benzyl, N-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]jcysteine,

D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropyiphenoxy)benzoyl]tyrosine,
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D-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylglycine,
N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]sarcosine,

15 DL-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl}-a-methylphenylalanine,
L-N-{3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]isoleucine,
D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJmethionine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylmethionine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl)phenylalanine,

20 D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]phenylalanine,
L-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]cyclohexylalanine,
L-N-e-(Benzyloxycarbonyl), N-a-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-
benzoyl]lysine,

D-N-e-(Benzyloxycarbonyl), N-a-[3,5-dibromo-4-(4-hydroxy-3-isopropylphenoxy)-

25 benzoyl]lysine,

D-N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoylJhomoserine,
N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyllglycine,
N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]sarcosine,
3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)phenylformylimino diacetic acid,

30 N-[3,5-Dibromo-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]-beta-alanine,
N-{3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl)-beta-alanine,
D-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphennoxy)benzoylJmethionine.
L-N-[3,5-Dichloro-4-(4-hydroxy-3-isopropylphenoxy)benzoyl]serine
D-N-[3,5-Dichloro-4-(4-hydroxy-3-1sopropylphenoxy)benzoyl]serine

35 N-{3,5-Dichloro-4-(4-hydroxy-3-bromophenoxy)benzoyl]glycine
N-[3,5-Dichloro-4-(4-hydroxy-3-methylphenoxy)benzoyl}glycine
N-[3,5-Dichloro-4-(4-hydroxy-3-ethylphenoxy)benzoyllglycine
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3 & ()--uwl0%8 3 & ()--wl0%3 3 & ()-- EMNOUbci kS7R< f241wl0%8 3
& ()--u(wi0%8 3 & ()--wil0% 3 & ()--uwl0% 3 & ()--wl0%B 3 & ()--ivw SWR<

f 24101098 08 3 & ()--uvle%3 3 & ()--WI0% 3 & ()il Q0@ 3
gl oa 3 & ( & ()--uwlooB 3 & (‘@f. o

& ()--xX@R< f WL0%853.
*& ()--upPOR< fwl0%3 3 &'()--V\/l00/<3 3% ()--Wl0% 3 & ()--WL0% 3

& ()--uwl0%8 3 & ()--w10%8 3 & ()--pPAR< fWL0%3

H 0 L)
L
C27H27Br2NO5S
S OH
N
H o} (D]
D-Leu C23H27Br2NO5
D-Tyr C26H25Br2NOB
D-Trp C28H26Br2N205
L-Arg C23H2BBr2N405
L-Abu C21H23Br2NO5
I N/\"/OH C20H21Br2NO5
I8
(0]
- C20H21Br2NO5
rr‘\ H/\)I\OH
L-Leu C23H27Br2NO5
C25H23Br2NO5
e OH
N
H
o (L
D-Pro C22H23Br2NO5
Llle C23H27Br2NO5
Q. ol
Py C23H25Br2NO5
(D)
L-Phe C26H25Br2NO5
L-Lys C23H28Br2N205
o} OH
e N C23H25Br2NOS
(W
L-Pro C22H23Br2NO5




3&()--Wl0%B 3 & ()--Wl0%B 3 & ()--Wl0%B 3 & ()--uwl0d 3 & ()--wi0%8 3
& ()--tX@R< fwilouwloy3 3 & ()--Wwl09%38 3 & ()--uwl09%8 3 & ()--wl09%38 3 & ()--u
| SI&(t\ <R< WOLOSRTE & ()--UWI09B 3 & ()--WI0YB 3 & () - - uwpetBftsd) - - WI0%B"
3 & ()--()*0128ExX8R< fwl0%3 3 & ()-36A0% 3 & ()--uwl0%3 3 & ()--wl0%38 3
& ()--uwl09%8 3 & ()--EFLYZ abx\DR< fuwl0%3 3 & ()--wl0%3 3 & ()--uwl0%3 3
& ()--wiova 3

C25H23Br2NO5
w OH

20. The compounds as defined in Claim 1 having the structures
)D/ i H,c CH,
COOR'
J]Cf Ij X,
/\coon'

or a pharmaceutically acceptable salt or ester(s) thereof.

5 21. The compounds as defined in Claim 1 having the structures

Me Cl
o
Me/E©/ H 0
N
HO a \CHz’U\OH

0

Me Br
)Ijo
Me' H 0
N
HO Br \CH;’U\
0



& ()--ubcpquvwit\ <R< fwi09%8 3 & ()--uwl098 3 & ()--wl0%8 3 & ()--uwl0%8 3
& ()--WL0%B 3 & ()--}SWR< fwl098 3 & ()--wl0%B 3 & ()--u(wi0%8 3

& ()--w10° - uwl0%8 3 & ()--x\DR< fwuwl0o8 3 & ()--
& Eg--umo%%§}%§'g% TW0% 3 & 8--@7eo< fw P Y100k & 8%@@ i“l‘b 3 103 3
w1098 3 &'()--UV\/lOO/B 3 & ()--wl0%8 3 & ()--T[{Z9reD< f 10%k a& ()-

010%k a& ()- 10%& ()- | L310%8k 3& ()-!| mov& ()-
jc| mo%d1& ()-8DfI|[:-DIOk --10% & ()- ~--109%& ()- --10% & ()-

- - 109 () 5 plarmaced ARl ak@pbie sdu W LR mdfof ) - 1/ BbADIOk 1 - 10987 & ()-Y 1V

22. The compounds as defined in Claim 1 having the structures

U

wherein R, = isopropyl, methyl, ethyl; R; and R3; may be independently selected from Br, Cl

5 and Me; n =0 or 1; R* may be hydrogen, alkyl, cycloalkyl, aryl and heteroaryl; * denotes
either D or L stereochemistry when R* is not hydrogen; R; is hydrogen; and R’ is selected
from hydrogen. lower alkyl, especially ethyl and methyl.

N "‘ COOR'

23. A method for preventing, inhibiting or treating a disease associated with
metabolism dysfunction, or which is dependent on the expression of a Ts regulated gene,
10 which comprises administering to a patient in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.

24. The method as defined in Claim 23 wherein the disease associated with
metabolism dysfunction or which is dependent on the expression of a T; regulated gene is
obesity, hypercholesterolemia, atherosclerosis, depression, osteoporosis, hypothyroidism,

15 goiter, thyroid cancer, glaucoma, cardiac arrhythmia, congestive heart failure, or skin
disorders.

25. The use of a compound according to Claim 1 in the preparation of a
medicament for the treatment of a disease or disorders which is dependent on the expression
of a Ts regulated gene.

20 26. The use of a compound according to Claim [ in which the disease or disorder
is selected from hypothyroidism, hypercholesterolemia, obesity, skin disorders, glaucoma,
cardiovascular disease, congestive heart failure and other endocrine disorders related to
thyroid hormone.

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