; €3eA&>N>6T&WD 001 58279 -1 DI ARYL DERI VATI VES AND THEI R USE AS MEDI CAMENTS
The pr es®X00/58%8nt i on rel ates. to novel conpounds of for nuPGTEP02883y o+ 3
R(n RL (CH2)h~N\ HR3 5 Z in which Wis O S, S(O or S(O 2

PCT/ EPO0/ 02683 X is -SR4, -S(OR4) -S(P)2R4, or -S(O 2NR5R6; or X is
-C(O NR5R6 provided that -C(ONRSR6 is |located at the 3'-) 4'- or
'-position; YisOCorH2; Z is hydrogen) hal ogen, hydroxy, optionally
substituted al koxy, aral koxy, acyi oxy or al koxycarbonyl oxy; R is hydrogen,

hal ogen, trifluoronet hyhryl werEYATRVESVANDOIHERGIEQRI NBOICAMBNTE S hydr oxy,
optionally substituted al koxy, aryioxy, heteroaryfoxy, araikoxy)
cycl oal koxy) heteroaral koxy or -NR5R6; R2 is hydrogen, hal oien or

i s hal ogen or alkyl; R4 is optionally substituted al kyl, ml llm Iﬂﬂuﬂmmm‘

het er oaral kyl or heteroaryl; R5, R6 and R7 are |ndependentl
optionally substituted al kyI ) cycl oal kyl aryI aral kyl, het er oasopdo)* or

h | k R d nbi ped I |1 db
0 5 slby leseef banpelss ErrtvelEmer ol T ogon atom o which

they are attached forma 5- to 7- rrerrbered ring; n represents zero or an

integer from1l to 4; and pharmaceuti cal I y accept ;?I e salts
(CH2)n/u\N‘ :

in which

W is O, S, §(0) or S(O).;

X is -SR4, -S(O)R4, -S(0).R4, or -S(0),NR5RS6; or X is -C(O)NR5R6 provided that
-C(O)NRS5R6 is located at the 3'-, 4’- or 5’-position;

Y is O or Hy;

Z is hydrogen, halogen, hydroxy, optionally substituted alkoxy, aralkoxy, acyloxy or
alkoxycarbonyloxy;

R is hydrogen, halogen, trifluoromethyl, lower alkyl or cycloalkyl;

R1 is hydroxy, optionally substituted alkoxy, aryloxy, heteroaryloxy, araikoxy,
cycloalkoxy, heteroaralkoxy or -NRSR6;

R2 is hydrogen, halogen or alkyl;
R3 is halogen or alkyl;
R4 is optionally substituted alkyl, aryl, aralkyl, heteroaralkyl or heteroaryl;

RS, R6 and R7 are independently hydrogen, optionally substituted alkyl, cycloalkyl, aryl,
aralkyl, heteroaryl, or heteroaralkyl; or RS and R6 combined are alkylene optionally
interrupted by O, S, S(0), S(O), or NR7 which together with the nitrogen atom to which they
are attached form a 5- to 7- membered ring;

n represents zero or an integer from 1 to 4; and pharmaceutically acceptable salts
thereof.
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*159159*




t her eof . WO 00/ 58279 ~ PCT/ EPOO/ 02683 -2 The conpounds of the invention
are thyrowomyssgrsagent s whi ch can be used to prevent and/ OPCT/ERO/02d83seases
associ at'ed with an inbal ance of thyroid hornones, such as hypo- and
hyper -t hyroi di sm obesity, osteoporosis and depression. The conpounds of
the invention are, in particular, hypol1%edem c agents whi ch enhance the
cl earance of cholesterol from ci rcuI ation, particularly the cl earance of
chol esterol in the formof |ow density I|i poprotei ns (LDL). They, inter
alia, upregulate hepatlc LDL receptor function in manmmals. Thus, they are
useful for reducin 3?8(C/h0| est er ol {I asnmg | evels in mal s, in

particul ar for "P&R thednygntippare fyramaimefic pgents Which 6aRy ke usaddg

conpoundﬁr@.leﬁpaﬂ\demldﬁs@%esi abddme@ vith '&n(u%baléh@é 8 th#owﬁérﬁ)oneg such as
i ndependent cardi ovascul ar risk factor, in mamals. e _conpounds of the

| nvent | oRYBRrANHeiPer-Emeoidiem, SB8sito PStPRROTBFIS ABRIeBrESaI9nI JNerqoRRoERs olthe
occl uSi v eafich AAREHHREUISO H??@ig@&%ml&%&&@hn@ﬂ BRhandY 18 CledraHid

hyper| i poprotel nema are | as at heroscl erosis an(?fcoronary
heart di sbelesteral fwmmm@tnomhnarpctdsmhtheuqHMmqemf gbelestedeldn tmrfocmmptmmds of

ot hods SPESRERETHR Kn: TR hidr A, HRERGS RSB O FEUERRA Wi

t er ms usemhnmalde Jbusitbey hee cseipldonsiucing tdtal ¢hodasterdl plasma]tevels in Tiangreals, in

cpec {1 cRANSHE (o rbdisl G LBR <R dop Fiiya WA B hpbfp.qisp ler

ei ther i reﬂhvatadulplob;otan (a)s[Lp@)Heoéls,aari mdgmn@nowhtovikceslarelsma@m inonal |y

bstituted al t bsti.tuted t tu d t
br anched AR e SORHURYS b RINETPHGRY WereBee Ba Lot Etudh v iarcinier, 4
to 7 car b@atrﬁémrm oc&wv@bardwvuw&sddnaumé irevhich hgpmaemmcdnude et hyl)

et hyl, pro | sopr , t but | sobuty enty

i sohexyl Eérbpgnroteme,_{l?l aﬁ%t"wg pugh) a%épﬁ“&'ﬁ&’sﬂ&h@zq g‘?{@”arﬁlﬁ‘%fﬂd{ﬁ?ﬁéﬂ'”
al kyl grqmpﬁmh@clude) but are not limted to, al kyl groups substituted by
one ar nore (e.g. two or three) of the foll ow ng groups: halo, |ower

al kenyl ) hydroxy, cycloal kyl, al kanoyl) al koxy, al kyl oxyal koxy)

al kanoyl oxy, Thgigiederfinvshacn Efbv.dés%kadnﬁmuaes ofifownmél 12phdtRiagbliay | )

al kanoyl am no, thiol) alkylt al kyl t hi ono) kyl'sul fonyl) aryl sul fonyl,
het er oar \PPIRPSIARS corgmis'r"emawﬁfb%qmmmdé anéjafrmetheaﬁ Bbusing awlbw%@ﬁw
aryl, aral kyl) aral koxy, guani di ne, heterocyclyl including indolyl)
inidazolyl furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimdyl,

pi peri dyl , rrd-ﬂqéeﬁ!)belnyil ara definiiens ofariops tarmsrusad do Hesdribadhe sompoundaf the
00l 58279 / I f ed
al kyl of "\'/sg?'ﬁg eﬁ?%n%ggéde"‘ast t#ﬁﬂﬁ{‘gwrmseag‘f{g&f e sl tﬂ'%PBﬁ%tgq’%m kyl |
| ower al leenglfu;atloer(mylle$s thwcare)ptansbshmltednmabeoafmnstahMI gither ipdividu@iyronas
nono- or |- bhﬁ#@ﬂ1no car boxy, |ower al koxycarbonyl)-1ower alkyl,
a- (| owner a| anoy 95 wer al koxycar bonyl or di-|ower
aIkylan1nocarbonyl)-lomer al kyl' ) such as pival oyl oxy-nethyl. The term

7 Cpret or abl y Trigm) "biohafi SuliiNea Hiol Bia i USRI BCRLEHIRA Aldne O
fluori ne,ortbkdrmheﬂehauhrrqﬂ‘rmrmmbrboph having heo R rcarbonl dieny, prefeedldy $ 16 ¥ any of
cont ai ni e staler SxBmpiary Hinthssh s B G8mn BoBER TRl BB8ng two to
four car bsn"pr@ﬁyvrmbaw t-bu@i eédb@eyl Pyl IR, |3%hb¥)‘lqﬂ®¥ylr£ﬁ3ﬂlﬁeﬂ19l anmfyr atght

chain bridge o bon at ons_connect ed si ngl e

- (CH2) x- qméheiﬂﬁe xsmstiiutse aliy! orgHPs INClugg, bt agasgt ipitatie, m'rgrquns()s@svwm
al Kyl gr Qyftshe Jhﬁorg%;a w&ys.l m?éésﬂf théﬁil&hﬁgtg%daéchbﬁ |t3w Q@,hqw&@ur)s of

3 to 8 carbon ato term"al koxy" reters term"acyl"

refers t &yalpakmloglkan@wcglkoxyhewpwls@w) al&amx&onyan@mo elkylnsmm,dmﬂwlaa:mnanoy|
The ter mgialliaRmbkarobhfiCaRah@idthind! tidi Qiryithio, alkylthiono, alkylsuitonyl, arylsulfonyl,

heteroarylsulfonyl, sulfonamido, nitro, cyano, carboxy, alkoxycarbonyl, aryl, aralkyl,

aralkoxy, guanidino, heterocyclyl including indolyl, imidazolyl, furyl, thienyl, thiazolyl,
pyrrolidyl, pyridyl, pyrimidyl, piperidyl, morpholinyl and the like. Preferred substituents of



The term "al kanoyl oxy" refers to alkyl-C(O-0O. The terns "al kyl am no" and
"di al kyl-amoowssnefer to (al kyl)NH and (al kyl ) ZN-) respectRCOEEB00/02689\D

00/ 58279 -4 The term "al kanoyl am no" refers to alkyl-C(O-NH. The term

"al kylthio" refers to alkyl-S-. The term "al kyl thiono" refers to

al kyl -S(O-. The term "al kyl sul fonyi " refers to al kyl-S(O Z . The term

"al koxycarbonyl" refers to alkyl-O-C(O-. The term "al koxycar bonyl oxy"
refers to al kyl-O-C(O O . PCT/EP00/ 02683 The term"al kyl" as referred to in

t he abovsubdtfuted alkyipespeeially of siisstiarbd algl divasitbiBtR 1 béing sabdtinited alkary,idred
above. The term" arg%l;m refers to rmnoc%cl ic or bicyclic aromatic

hydr ocar IB¥ar akyupyc! Ligwer alikeny}, heszylo monp rgisubstitutedlower allgdita. 8> such as

phenyl , . g Y, di bj S of. l,ch
ey ot i G ene-SF HEEREr aRYRRIAG Kot dht tohleP dfEtcafcBlon iR St

hal 0) hyalkanoyloxy| lwey alkakycanmyriy) oadidaweyalkyigminacamonyiildwer alkyh elich as

di al kyl anii 024 ai ka)&lo | -am no, thiol, alkylthio, nitro, cyano, carboxy)

car boxyaPKé‘P, XS Q%‘ar bonyl, al kyl thiono, alkyl-sulfonyl, sulfonan do,

het erocyclyl and the like. The term "nonocyciic aryl"™ refers to optionally
substituted phenyl as desecribed under aryl. The term"aral kyl" refers to an
aryl group bohBRIPTE T‘Mﬁ"l {H’P %P HS%PKM orguRsRs desrEihed abpvahaNing Tt 7t er m

"aral kox?,'-'eférgf,@rﬁowcagao,agwmgroup bonded t hrough an al koxy group. The term
"arylsulfonyl” refers to aryl-S(O2 . The term"aroyl" refers to

aryl-C(O)-.
The term "halogen” or "halo* refers to fluorine, chlorine, bromine and iodine.

The term "alkenyl" refers to any of the above alkyl groups having at least 2 carbon
atoms and further containing at least one carbon to carbon double bond. Groups having
two to four carbon atoms are preferred.

The term "alkylene" refers to a straight chain bridge of 1 to 6 carbon atoms
connected by single bonds (e.g., -(CH,)x- wherein x is 1 to 6), which may be substituted
with 1 to 3 lower alkyl groups.

The term "cycloalkyl" refers to cyclic hydrocarbon groups of 3 to 8 carbon atoms.

The term "alkoxy" refers to alkyl-O-.

The term “acyl” refers to alkanoyl, aroyl, heteroaroyl, arylalkanoyl or
heteroarylalkanoyl.

The term "alkanoyl" refers to alkyl-C(O)-.
The term "alkanoyloxy" refers to alkyl-C(O)-O-.

The terms "alkylamino” and "dialkylamino" refer to (alkyl)NH- and (alkyl),N-,
respectively.



WO 00/ 8279 PCT/ EPO0/ 02683 -5 The term "heterocyclyl" refers to an
optional lwosweshét uted) fully saturated or unsaturated) arrOTAR00/02683
nonaromati c cyclic group, for exanple, which is a 4 to 7 nenbered
nonocyclic, 7 to 11 nenbered bicyclic) or 10 to 15 nenbered tricyclic ring
system which has at |east one heteroatdmin at |east one carbon
atomcontaining ring. Each ring of the heterocyclic group containing a

het eroat om may have 1, 2 or 3 heteroatons sel ected fromnitrogen atons,
oxygen at ons Piihei|"AMEnGIdHMo" YIEE0 bikGI-B{d)eden and sul tur heteroatons
may al so optionally be oXidized. The heferocyclic group may be attached at
a heteroatom or carbon atom Exenplary nonocyclic heterocyclic groups

i ncl ude pyrr ofi dinvle L Zz0l yl , oxetanyl, pyrazofinyl,

i m dazol yl, ftﬁﬁg@%f%ﬁgw?éﬂhﬁgggg*?ﬂ?%yf, oxazol yl, oxazofi di nyf)

i soxazol inyl) isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl)

i sot hi azol yl , 4 In ol Mot rahydroturyl, thienyl)

oxadi azol yl , Bﬂ‘%{e&?%d?@ml&lﬁﬁé{}eégz{lﬁén%w| éﬁ@)kopi perazi nyl, 2-oxopiperidinyl,
2- oxopyrrol odi nyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl) pyridyl,

2pyri done, N-lower 3| - by e..o. ower al kyl -2-pyridone,
pyrazinyl, pyh%%@n?ﬁ'jsﬂegr{yhggﬁ%}o a'&,l’t&lf}lg yvdr opyr anyl , nor pholinyl,

t hi anor phol i nyl, S-oxo-thi anor pholinyl S, Sdi oxo-t hi anor pholinyl,

1, 3-di oxoi ane_and t et rahydro-1 1-dioxot hi .., and the |ike. Exenplary

bi cyclic het eT'&%ﬁ%’lniq@fkﬁ thc’?éb%tq ﬂgd'la}f\s,(o)bﬂenzot hi azol yl ) benzoxazol yl,
benzot hi enyl, qui nuclidinyl, quinolinyl) tetrahydroisoquinolinyl,

i soqui nol i nyl) benzim dazolyl, benzopyran Ia i ndol i zi nyl, benzofuryl,
chrononyl , cofdtarmyplkoxgasRanylontyrefersite abykQAs(C)gui noxal i nyl, indazol yI ,
pyrrol opyridyl, furopyrfdinyt (such as turo[2,3-c]pyridinyl,

furo[ 3, 2-b] pyri di nyIJ or furo[2,3-b]pyri di nylzi,__di hydr oi soi ndol Pll )

di hydr oqui naz®he teym "aliqit psdefetred ol iniha abave detiniionsaeBtesigioptianallyt he 1 ke.

Exenpl ar ¥utfs!ii{v.ﬁ?(&élkﬁ é%?eﬁih@&%ﬁbi}& groups include carbazolyl, benzindolyl,
: |

phenant hr ol I ny acridinyl, phenanthridinyl, xanthenyl and the tike. The
term"heterocyclyl" includes substituted heterocyclic groups. Substituted

het | : T - - . 3
of the 1ol | ows o et R eI HRRARIE F Gipie efomattiishocdhith Yolfs Aauifs O
001 5827961612 Gprbpr)aidres in thp ring)pottian, Spct & phenyl,(raphiy), titshygrsyaphthyk and ( s)

t 3 | o: i — y . i | . ! . ;
b koxy!  Epheibrgifis”eadtt S whiof mad oBtonfRKusSiiientty iR Bipot dnsitahs"e
unsubst i sutheas dikylghala) hyaixgayaalkoxy; lajkaneyic algangylaxyt aminoc glitylaminsy idiaditytanido,)

s ool 8 ORI o, PR BBR i s,
Zlugls'f(;/]t gm(?(\gl:(wﬁ?llfgpyl, suforianidds eteradyolyk @nd thedikexy) ami no, al kyl ani no,

The term “monocyclic aryl” refers to optionally substituted phenyl as described under
aryl.

The term "aralkyl" refers to an aryl group bonded directly through an alkyl group,
such as benzyl.

The term “aralkoxy" refers to an aryl group bonded through an alkoxy group.
The term "arylsulfonyl” refers to aryl-S(0),-.

The term *aroy!l" refers to aryl-C(O)-.



PCT/ EPOO/ 02683 The term "het erocycl ooxy" denotes a heterocyclic group
bonded tWaas2®n oxygen bridge. The term "heteroaryl" rePETEPIY2EB3
aromati c heterocycle, for exanple nonocyclic or bicyclic aryl) such as
pyrralyl, pyrazolyl) imdazolyl, oxazolyl, isoxazolyl, thiazolyl)

i sothiazolyl, furyl, thienyl, pyridyl, "Byrazinyl, pyrimdinyl, pyridazinyl,
I ndol yl , benzot hi azol yl, benzoxazol yl) benzot hi enyl) quinolinyl)

i soqui nol i nyl, benzi m dazolyl) benzofuryl) and the WO 00/ 82?9 7

PCT/ EPOO/ 02683 | i ke, optionally substituted by one or nore substitutents as

d | bed i . . SUb al k I
ol Koxy ornal 018 WG “pelprecyitd: B8R b ot BlsuoBathen s 3FGra8a SV i Tor

"het er oarnxehmuétéambmatnebenanéranhﬂ& ey@:argféuﬂ@e&ampﬂﬁ Which'isa SRt ZMmembeydd
refers to heteroar erm"heteroaral kyl" refer to a heteroaryl

. baTRRREVEe, 8 17 Shebatgf RSt or 210 15 gesehe: tqcm@uc.rmyﬁeah e

prodrug {iRrdt st ¥8E heréatoman ¥t @laarm@érbbﬁ aloni.caHtainim Eacadrng%fw er
derivatives of the carboxylic acids of the invention bei ng car boxy)

whi ch ar*@tweﬁyféﬁquypecqmaiaramadvq}srogtw maychave Jng ¥ 8| reanon@oﬁeéﬁqt%hemt o
the freey @%&P&%h&&ﬁb‘eﬂ%o%ﬁﬂ@%ﬁ@ﬂtoﬁ &a&mﬁnp{zg@ afd Qulgth%fe??%tgﬂ(ude

esters de are erab | ower a ester cyc

esters, mMmayaliso @pn@mglllv besaxidized. bmmtemdwsgrommmy be altachert al a heterpatemer

al kyl es} %rﬁJ t? the (am no, nono- or di-lower alkylam no, carboxy, |ower
al koxycar bonyn) ower al kyl esters, the a-(lower al kanoyl oxy, | ower

al koxycar bonyl or di-tower al kytam nocarbonyl)-tower al kyl esters, such as

t he pival oyI art.

Preferred nea ?@5&ymﬁosc&gl'%9%3%&ﬂ%04’6%§/\é80§?eEwcﬂ%&yiéﬁgtjs&fj p&é&épﬁgs of

Eldar e Wﬂw ,pykamﬁmyl,ahimazplyuﬂmmaybmwy |mla§ebieitnyed>xaw¥u ggsiobdmwl are

ydr ogen a r.al ky re ed nea S O e [ n,or

s 2ol or2oBRE derazn¥l Hiafoud hiadzah hSLlBTl isata,Robipel o Eh .0y

Ione or PtEfr@hyﬁil@ﬁﬁylttﬂ%ﬁ?ﬁgﬁ?ﬁl@ﬁlﬁ%lbéﬁt{ﬁr\ylhﬂp%‘é@l?ﬁ z@aspnpénamypffl%er al kyl,

hg\é\?(r)gg OXXB.pen u? ezrlo?c?pyrrolroldmylljOzr-ger)%zeginyl ageeplr?yrl rﬁplpg?c?onyl %ygdyl 2- 'S
pyridone, N-lower alkyl-pyridone, e.g. N-lower alkyl-2-pyridone, pyrazinyl, pyrimidinyl,
pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, S-oxo-thiamorpholiny! S,S-

dioxo-thiamorpholinyl, 1,3-dioxolane and tetrahydro-1,1-dioxothienyl, and the like.

Exemplary bicyclic heterocyclic groups include indolyl, benzothiazolyl, benzoxazolyl,
benzothienyl, quinuclidinyl, quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl, benzopyranyt, cinnolinyl,
quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl (such as furo[2,3-clpyridinyl, furo[3,2-b}-
pyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-
4-oxo-quinazolinyl) and the like.

Exemplary tricyclic heterocyclic groups include carbazolyl, benzindolyl,
phenanthrolinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

The term “heterocyclyl” includes substituted heterocyclic groups. Substituted
heterocyclic groups refer to heterocyclic groups substituted with 1, 2 or 3 of the following:

(a) alkyl;
(b) hydroxy (or protected hydroxy);



WO 00/ 58279 ~ PCT/ EPOO/ 02683~ _$ Preferred nmeani ngs of R6 are phenyl or
phenyl subebtstbed by one or nore substituents. sel ected frral @02gBDUP
consi sti'ng of |ower alkyl, |ower al koxy, hal ogen and trifl uoromnethyi.
Preferred Wis O Preferred Xis -S(O2R4 or -S(O 2NR5R6 Preferred Y is O
Preferred Z is hydrogen or hydroxy. TheS6i-nteger "n" preferably is zero, 1
or 2. The conpounds of the invention depending on the nature of the
substituents, nay possess one or nore asymmetric centers. The resulting
di ast er eoi son@s)ha@@anti oners and geonetric isoners are enconpassed by the
instant invention. Preferred are the conpounds of formula | as defined
above with th@)prax@iGe @t when X is -C(ONRSR6, Z is different from
hydr ogen. Prefgrregd.ar ; .formula | in which Wis Oor S; X
is -S(O 2R4; {SZ b%ﬁ'rqg' ?%@'@I yl,p eﬁ%l or phenyl substituted by one or
mor e substit uéht salkedyect ed fromthe group consisting of |ower alkyl, |ower
al koxy) hal og@ Wlo%f. f,l uoronethyl; or is -S(O 2NR5R6 or is -C(O NR5R6;
R5, in each case, “bel n%'hydrogen or |ower alkyl and R6, in each case, being
hydr ogen, | owh) addrydxy; | ower al kyl substituted by NR5R6) 3- to 7-nenbered
cycl oal kyl , phenyl 'pheﬂ | _substituted by one or nore substituents sel ected
fromthe group co PIOLY éo’fyf | oner al kyl, |ower al koxy) hal ogen and
trifluoronethg); sksiydatoonyl, Sidhoasuinsabkttuted- pyri done; or RS and R6
conbi ned) in eachi case, bel HQ% a‘I kyl ene or al kyl ene interrupted by O or
S(O) 2 which toget AWET AKPHCRIOME t  ogen atom to which they are attached form
a 5- to 7nmenb edméic@gio;Y is Oor Hz; Zis hydrogen or hydroxy; Ris
hydr ogen; 00/8279 -9 PCT/ EP00102683 R1 is hydroxy, |ower al koxy or
NR5R6; R5 bei flly HyHPogen or lower al kyl and R6 bei ng hydrogen, |ower alkyl,
| ower al koxy %@aﬁﬂ?‘ R6 conbi ned bei ng al kyl ene or al kyl ene interrupted
by O which together with the nitrogen atomto which they are attached form
a 5to 7- nmenb#)edsutfongmidorsulfenamjdeallgdar hal ogen or lower alkyl; R3 is
hal ogen or | ower ﬁh#&%in’d?:d‘a‘ﬁ&frese”ts zero, 1 or 2; and pharmaceutically
acceptabl e salts ther em‘ ’

(0) aryl; ’

(p) alkylcarbonyloxy;
(q) arylcarbonyloxy;

() arylthio;
(s) aryloxy;
(t) alkylthio;
(v) formyl;

(v) aralkyl; or

(w) aryl substituted with alkyl, cycloalkyl,
alkoxy, hydroxy, amino, alkylamino,
dialkylamino or halo.

The term "heterocyclooxy" denotes a heterocyclic group bonded through an oxygen
bridge.

The term "heteroaryl" refers to an aromatic heterocycle, for example monocyclic or
bicyclic aryl, such as pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, furyl, thienyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, benzothiazolyl,
benzoxazolyl, benzothienyl!, quinolinyl, isoquinolinyl, benzimidazolyl, benzofuryl, and the



Preferred are the conpounds of formula IAR2 OY/ W/ 3 X~ c~> Rl

~~CH2) ~~FWOOR88229 Z in which Wis Oor S; X is -SR4, -S(OFI/ER028IRA,
-S(0 2NR5R6 or -C(O NR5R6; YisOorH2; Z is hydrogen) hal ogen, hydroxy,

al koxy) aral koxy, acyl oxy or al koxycarbogpyl oxy; Rl is hydroxy, |ower al koxy
or aryloxy; R2 is hydrogen) hal ogen or Tower alkyl; R3 is hal ogen or |ower
alkyl; R4 is optionally substituted al kyl, aryl) aral kyl, heteroaryl or

het eroaral kyl; R5, R6 and R7 are independently hydrogen, optionally

subst i t utilea) oplitnydlly substitoteldibyl gneaonroressubistitutentsias deseaibyd in aonnbeticey with al kyl ;

or R5 an . Lned are al kyl ene optionally  interrupted by O S) S(O,
S(O 2 orgﬂﬁ't%%mteﬁ&w@%eﬁ%h" F)Wee? ﬁ"ﬁ%%a'é%mgt omto which they are
attached forma 5- to 7- nenbered ring; n represents zero, 1 or 2; and

phar maceuti ca acc abl e salts thereof. WO 00/ 58279 -10 Furt her
preferred areLrllhﬁéer@b TADEOXYf rqus;srmﬁ\g?qrgawof. O/ 3 X1 i RL~~5R3 ~
4' Z Uin which Xis -S(0O2R4, -S(O 2NR5R6 or -C(O NRS5R6; Z is hydroxy)

| ower al kanoyl oxy or |ower alkoxy. Rl is hydroxy or |ower alkoxy; R2 and R3
are | ower al kylheteam fheteroarylsuienylisersdo btereaty $0)and R7 are i ndependent |y
hydr ogen) optionally substituted al kyl, cycloal kyl, aryl) aralkyl,
heteroaryl, or heteroaral kyl; or R5 and R6 conbi ned are al kyl ene optionally
i nterrupted byhgtem) "hetesparogt'apteryio hetgroani-€O-oget her with the nitrogen
atomto which they are attached forma 5- to 7- nenbered ring; and
pharmaceutically acceptable salts thereof. Mst preferred are the conpounds
of formul a | CThe term “heteroaralkyl” refer to a heteroaryl group bonded through an alkyl group.

Encompassed by the invention are prodrug derivatives, e.g., any pharmaceutically
acceptable prodrug ester derivatives of the carboxylic acids of the invention (COR1 being
carboxy) which are convertible by solvolysis or under physiological conditions to the free
carboxylic acids.

Examples of such carboxylic acid esters include esters defined by COR,, and are
preferably lower alkyl esters, cycloalkyl esters, lower alkenyl esters, benzyl esters, mono or
disubstituted lower alkyl esters, e.g. the w-(amino, mono- or di-lower alkylamino, carboxy,
lower alkoxycarbonyl)-lower alkyl esters, the o-(lower alkanoyloxy, lower alkoxycarbony! or
di-lower alkylaminocarbonyl)-lower alkyl esters, such as the pivaloyloxy-methyl ester, and
the like conventionally used in the art.

Preferred meanings of R are hydrogen or lower alkyl;

Preferred meanings of R1 are hydroxy, lower alkoxy or aryloxy.

Preferred meanings of R2 are hydrogen, halogen or lower alky!.

Preferred meanings of R3 are halogen or lower alkyl.

Preferred meanings of R4 are phenyl or phenyl substituted by one or more
substituents selected from the group consisting of lower alkyl, lower alkoxy, halogen and
trifluoromethyl.

Preferred meaning of R5 is hydrogen.



CH3 j O/ 3 XHO~1 5CH3 4 OHUin which Xis -S(O2R4 or -S(0O 2NR5RG6;
R4 is nonwoywolsszearyl; R5, R6 and R7 are independently hydPCEmEPL0/02§88i onal |y
substituted al kyl or aryl; or R5 and R6 conbi ned are CH2CH2- Q CH2CH2
wherein Qis CH2, O NR7, S, S(O or S(O2 which together with the nitrogen
atomto which they are attached froma 9 nenbered ring; WO 00/58279 -11
phar maceutical ly acceptabl e prodrug esters thereof; and pharmaceutically
acceptabl e salts thereof. PCT/EPO0/ 02683 Particularly preferred are the

conpounds of prefentd meaRings®f Fieard phenyl(dPphBAyianBstitdtel %?' A6 Y mopet i onal |y

substituted by |lower alkyl, halo, |ower alkoxy or trifluoronethyl;
phar mace8¥htitHanis spleetpd 5’%%“’@69’?%9 EoRsiging; of dayer v I'Q)‘{)e"m'dﬁ'&h%‘ a%ker eof .

Phar macepfueamethccept abl e salts of any acidic conpounds of the invention
are salts forned With bases, nanely cationic salts such as alkali and
al kal i ne ear PretaEedW 6Pt s, such as sodium |ithium potassium calcium

magnesi um apyaigirhd g(st??lgg@%ﬁg?rrgg@@ﬂ@ﬁ?h as ammoni um trimethyl anmoni um

di et hyl ammoni um and -met hyl ammoni um salts. Simlarly
aci d additi oRrefatred Y isGsh as of mineral acids, organic carboxylic, and

or gani ¢ sul fQ?Afgrrggkq&hg?@gen%gﬁg%@@ri c acid, nethanesul fonic acid,

mal efi c acid, are pOssi DI e”provi basi ¢ group, such as pyridyl,
constitutes phetintegert“ntpreferablyus eeroComp@unds of formula | may be prepared
fromappropriately substituted phenols of fornmula Il R3 OO+ ~ ~ WH (B) 2
wherein R2 and R3 have neaning as defined herein and Wis oxygen (prepared
accordi ng toTheicompsumgs bf thedwention dbpendih@oathy watuleyofthe sibstituents, tiayg such

to e.g. a trifluoronethylsulfonyl ester) and treating the latter,with
|t hi i BRPIHSP 35RO AU Gsiersc bR TS NOS R TRolsg et chaistherd and
ubh%g}gg ggzh%@rcm@te 206 efltorBbAREed Wy ity irfktart vkefiioh.conpounds of formula 111

Preferred are the compounds of formula | as defined above with the proviso that when
X is -C(O)NR5RS, Z is different from hydrogen.

Preferred are the compounds of formula | in which
WisOorS;

X is -8(0).R4; R4 being lower alkyl, phenyi or phenyl substituted by one or more
substituents selected from the group consisting of lower alkyl, lower alkoxy, halogen and
trifluoromethyl; or is -S(O).NR5R6 or is -C(O)NR5R6; R5, in each case, being hydrogen or
lower alkyl and R6, in each case, being hydrogen, lower alkyl, lower alkyl substituted by
NRSR6, 3- to 7-membered cycloalkyl, phenyl, phenyl substituted by one or more
substituents selected from the group consisting of lower alkyl, lower alkoxy, halogen and
trifluoromethyl; pyridyl or N-lower alkyl-2-pyridone; or

R5 and R6 combined, in each case, being alkylene or alkylene interrupted by O or
S(O), which together with the nitrogen atom to which they are attached form a 5- to 7-
membered ring;

Y is O or Hy;
Z is hydrogen or hydroxy;

R is hydrogen;



-12 R3 O 0?,v+ ~ ~ ¢l 2 PCT/EPO0O/ 02683 Conpounds of formula Il can be
convert edvooossgpounds of formula IV R X / 3~ R4 R3 by REHERGOOA6SRi t h
appropriately substituted phenols or thiophenols of formula VRxXx Hv T
wherein R has neaning as defined herei Ny X and Z' represent X and Z as
defined herein, or X and Z' are groupS©convertible to X and Z
respectively, in the presence of a base such as sodi um hydri de or potassium
carbonate in an inert solvent such as N-nethyl pyrrolidone,

N, N- di net hy IR 1oisingydicoky, lowedalirexyhgl NRSR6XRS ®einy Hydiugentor iowerl ethyhard R6 being
t emper at ur,e. Compounds, pof fornula \.ca obt.ai ned. usi ng nmet hodol ogi es
dosbr bedamsely g A, Rer 3Ky & Hs AR RS ebined REbiAIS e ST v can
be obt aiintefuptgd byl emichrtggéthser witly the sittogen aicheionvaithitheg 206 atteshgdffofmarsll a
Vi i EM Z' Zinwhich R X and Z' are as defined above)

X Xjit+R~~R .
wi th phdddr Degibered Bd%enol s of formula Il wherein Wis oxygen or sul fur as
described in th rt, e g, in the presence of a copper catal yst and a base
such as tri zn?ﬁ"é(ﬁ{qg@"i hgaﬂe'? ﬂ%'Pi”’egﬁﬁ‘V‘ént such as di chl or orret hane.
Compounds of _formula IV wherein Z' is al koxy or aral koxy can be converted
to conpounddiHi ERgeM A Igwerdlisiei n 22 is hydroxy according to methods
vel | - known ifyehhssentd zero, ¥6 $0/ S8279 - 13 PCT/ EP00/ 02683 e. g. using acid
such as hydrobromc acid or a boron trihalide, such as boron trichloride or
boron tri br @fddRbainaseyticalisagagpable salts thereef.net hoxy group or using hydrogen
in the presence of a catal yst such as palladiumon carbon when Z' is in
particul ar a benzyl oxy group.
Preferred are the compounds of formula IA

o v w 3 X
.. A 1A
R17 (CHNT N R3 Z

in which
WisOorS;
X is -SR4, -S(O)R4, -S(0):R4, -S(O).NR5R6 or -C(O)NR5R6;
Y is O or Hy;
Z is hydrogen, halogen, hydroxy, alkoxy, aralkoxy, acyloxy or alkoxycarbonyloxy;
R1 is hydroxy, lower alkoxy or aryloxy;
R2 is hydrogen, halogen or lower alkyl;
R3 is halogen or lower alkyl,
R4 is optionally substituted alkyl, aryl, aralkyl, heteroaryl or heteroaralky!;

R5, R6 and R7 are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyl; or R5 and R6 combined are alkylene optionally
interrupted by O, S, $(0), S(0). or NR7 which together with the nitrogen atom to which they
are attached form a 5- to 7- membered ring;

n represents zero, 1 or 2;

and pharmaceutically acceptable salts thereof.



Conmpounds of the invention wherein X is S(O 2NR5R6 may be prepared by) for
exanpl e, Worgstsggmeati ng conpounds of formula |V, wherei n RPCUIEP0§02688
hydrogen and X is |located at the 3' position, and Z' is hydroxy, al koxy or
aral koxy and Z' is located at the 4' position, with chlorosulfonic acid in
an organi ¢ sol vent such as dichtoronethd® to produce conpounds of fornula
VII INO .OI SOH (VIlI) O 3 Z wherein Z' is as defined above. Conpounds
of formula VI in which Z' is hydroxy, may be converted to conpounds of
formula VIl wherein Z' is a protected hydroxyl group such as al kanoyl oxy,
al koxycar bon&oxg or trialkylsiloxy using nethods and conditions well-known
inthe art. RpBLRIatersd arethe, compoyndg i fmblzIB | s al koxy, aral koxy,
al kanoyl oxy, al koxycarbonyl-oxy or trial kylsiloxy can be converted to
compounds of formula VIII R wOQ, ,Q0 ; \ ~~( ~Scl 3 wherein Z' is as
defined above by reaction with a c rinating agent such as oxalyl chloride
or thionyi chloride in an inerg so Ogueh3a$ di chl or onet hane or

c anount (Bf

780
tetrahydrofuran in the preéﬁnc ofat
N, N-di net hyl formam de. Ar i OR-GORPOHT@ESZzof forrmula VIII with primary
or secondary am nes of fornmul R6NH wherein R5 and R6 are as defined

herein in the presence of a base such as N-nethyl - norpholine or
tri et hyl amwhiehi n an organi ¢ sol vent such as dichl oronet hane affords
compounds of formula I X WD 00/58279 -14 RWO 'O ~R5 SAN ~ + w ~~ ~ ( Z,
| ~s R3 PCT/ ERPOIB/-8E0)gR4, -S(O).NR5R6 or -C(O)NR5RE;

Z is hydroxy, lower alkanoyloxy or lower alkoxy;

R1 is hydroxy or lower alkoxy;

R2 and R3 are lower alkyl;

R4 is aryl;

RS, R6 and R7 are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyl; or R5 and R6 combined are alkylene optionally
interrupted by O, S, S(O), S(O). or NR7 which together with the nitrogen atom to which they
are attached form a 5- to 7- membered ring; and pharmaceutically acceptable salts thereof.

Most preferred are the compounds of formula IC

CH;,
10
o X
N 5 CH; ~ 4 OH

X is -S(0).R4 or -S(0).NR5R8;

in which

R4 is monocyclic aryl;

RS, R6 and R7 are independently hydrogen, optionally substituted alky! or aryl; or R5
and R6 combined are CH,CH,-Q-CH.CH; wherein Q is CHz, O, NR7, S, S(O) or S(0), which
together with the nitrogen atom to which they are attached from a 6-membered ring;



Compounds of fornula I X wherein Z' is as defined above can be converted to
conpoundW@00/3887hul a | X wherein Z' is hydroxy using met ho®STHRIVEWEHI ti ons
wel | -known in the art or as illustrated herein. Conversion of nitro
substituted conpounds of formula IV, foi1 exanpl e those of formula I X, to
amnes of e.g. formula X R2 Wp ~p 5 ~s8"N~cx) HN~ ~, ~6 Z can be

achi eved according to nethods described in the art, e.g. with hydrogen in
the presence of a catal yst such as palladiumon carbon in a polar sol vent
such as phamacéutizally acoeptabiy prodrumestérsitheresf)l ti ng am nes) for exanpl e those
of formula X, can be treated with acyl ating agents such as ethyl oxalyl

chl ori de, etdnd phextmacgutically aciemtgble salid thereoti nyl chl ori de or et hyl
bronpacetate in the presence of a base such as N nethyl norpholine or
triethylamne in an organic solvent such as dichl oronet hane,
tetrahydrofuran or N, N-di met hyl formam de to form conpounds of forula I,
e.g. those oPaftioulaty pre¥érréd-arsGh&cmpolindd dtdotmizia FC Whisiein KHE BIO)zRRAnd R4

wherein Rl,is al kox Y. i xygen or .. Z' represents Z as defiped herein
or 7' issé’hﬁpﬂﬁt'%%()'eﬁupﬂ?w&dg 'Ewﬁﬁﬁlbﬁ' Pé&'@!’&?@%ﬁ%*ﬂ@%@?‘%y'm zero to
four. CopmaHiadsutitally accBptablé saetherddt;ind Sroat ivBfesah&eofe prepared by
condensi ng e.g. conpounds of formula X WO 00/ 38279 -15 PCT/ EPOQJ02683

wi th acylating agents such as dinmethyl or diethyl oxalate at el evated

tenperature using the acyl ati nq agent both as a reagent and a sol vent.
Pharmaceutically acceptable salts of any acidic compounds of the invention are salts

formed with bases, namely cationic salts such as alkali and alkaline earth metal salts, such
as sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such as
ammonium, trimethylammonium, diethylammonium, and tris-(hydroxymethyl)-methyl-
ammonium salts.

Similarly acid addition salts, such as of mineral acids, organic carboxylic, and
organic sulfonic acids e.g. hydrochloric acid, methanesulfonic acid, maleic acid, are
possible provided a basic group, such as pyridyl, constitutes part of the structure.

Compounds of formula | may be prepared from appropriately substituted phenols of
formula Il
R3

o

pd WH (I

Ox

-R2
wherein R2 and R3 have meaning as defined herein and W is oxygen (prepared according
to methods well-known in the literature) by first converting suchto e.g. a
trifluoromethyisulfonyl ester, and treating the latter with lithium chloride in an inert solvent
such as N-methyl-pyrrolidone, N,N-dimethylformamide or dimethylsulfoxide to form
compounds of formula Il



Conpounds of fornmula |I wherein RL is e.g. al koxy or aryloxy can be

hydr ol yzegoteosggapounds of fornula | wherein Rl is hydr oxyPGRERN®2683 t O
conventional mnethods, e.g. using an aqueous base such as an al kali netal
carbonat e or hydroxi de in an organi c solvent such as ethanol or
tetrahydrofuran. Simlarity) other conpd@nds of fornula |V wherein, X and
Z' represent X and Z as defined herein or X and Z' are groups converti bl e
to X and Z respectively are converted to conpounds of forrmula Xtl R X, Y n~
~(~RR1CH2) HR3 Zin a mnneRgillustrated herein or by nodifications
thereof and, if necessary, saig copgaunds are converted to the

correspondi ng conpounds of forn’N 4 jconver@g X' and Z' to X and Z
respectively. For exanple, conpoundd erein X = COCH are converted to the
correspondi ng am des of fornmula | waerein X is C(O NRSR6 according to

met hods well known in the art. Simlarly conmpounds wherein CORD is COCH can
be converted onfpoupas biiforimbiariican 68kbnverndddisoMpourdicotFbanilamg conmpounds
and internedi ates which are copyerted to the conpounds of the invention in
a manner described herein, fun nahy gr ou present, such as am no) thioi,
car boxyl, and hydroxy groups,_a t| Yy prote ed by conventi onal
protecting groups that are d&hl ‘€ ve o?’&énl c chem stry.
Protected am no, thiol, carboxyl, ami hy y groups are those that can be
converted under mld conditio into free am no, thiol, carboxyl and

hydr oxy ar ot her
undesi regg' e'owg&é@tl ?’@}@’W%‘g&g %%%LE%@&%{#S%ELH% gfﬁ’%’?@%ﬁgl ng
protecting groups is to protect the functional groups from undesired
reactions with reaction conponents der the conditions used for carrying
out a WD 001 58279 -16 PCT/ EPOO/ 02 3 g,em red chem cal transformation. The
need and choi ce of protecting a particular reaction is known to
those skilled in the art and d n the nat V¢ of the functional group
to be protected (hydroxy group) am no group, etc.), the structure and
stability of the nolecule of which the substituent is a part and the

reaction %%'?QGH t?é’ksmembé g cPﬁéFeﬁthx‘ 88d ﬂrr% ﬁmﬁngg%ds &%’%@8 hereln o

condi ti ons helr n and'renoval escr
in J.F. WX ebdZ are grbups emveumleaod@ pod Znespagmmlv., nmtlmprsset}c)e ¢l zcbage sactasas

Synt hosi Saihiiad Rl dotplsi GARGRRE In aq itk Ealch MM pletibiilbine,
1; lﬁlﬂcé |r :) gaN Netimpthgtforaesnidé ocdineitxydulfoxideiad ambégnt esleaVated wglpetatqm €, over
it es R iy lR  §én B K GiERing ARliibobelethar AR db imer it
such fromrpivalic acid, or a |lower alkyl (ethyl, isobutyl) hem ester of

carbonic acid; acid hali des are for exanpl e chl orides or broni des;
activated esters for exanple succinimdo) phthafimdo or 4 nitrophenyl

esters; |ower AeftlelrWa\ltwgl?(,t ggrrs\po%rn%s o? onnu?anR) <(:3ar\t tpeeo Ingg Iby congetnthng &g-ta?yrl S

jodonium tetratluoroborates of formula VI

X i ’
ST
A Z

in which R, X' and Z’ are as defined above, with phenols or thiophenols of formula II

wherein W is oxygen or sulfur as described in the art, e.g, in the presence of a copper
catalyst and a base such as triethylamine in an inert solvent such as dichloromethane.

Compounds of formula IV wherein Z' is alkoxy or aralkoxy can be converted to
compounds of formula IV wherein Z' is hydroxy according to methods well-known in the an,



The above-nentioned reactions are carried out according to standard

met hods, WO 00/b&279r esence or absence of diluent, preferabl yPEUEIN0H2683r e
inert to the reagents and are solvents thereof, of catalysts, condensing or
sai d other agents respectively and/or inert at rmspheres at | ow
tenperatures, roomtenperature or el evatl®dt tenperatures (preferably at or
near the boi I i ng point of the solvents used), and at atnospheric or
super - at nospheric pressure. The preferred solvents, catalysts and reaction

condi ti 0y . RERgRId Subhids hydrétiBmidaad eed bbl’dMﬁﬁél%' $ienfacBBIbR HrichlofBe or
invention turther includes any variant of the resent grocessg_b% in which

an i nt er bREU HProMidewhen Zowt'amﬁalwl@ratmahsvxssgrageor Heing pydrogen, §the psesence
starting o'fratcﬁfawt s@élad Pﬁllaroﬁﬂﬁ'oﬂ'c'&ﬂ)o%t i8] rpﬁarrﬁdlﬁa# &bnz g%}/ F uphi ch the
starting materials are formed in situ under t € reaction ¢ lons) or in
whi ch the reaction conponents are used in the formof their salts or

t | .
50 be oy errThBE S e AN el X 4 S(ORKHERE A BE pldb it d T o por
se. VO e3ainpes fitst t?eamn@vcmhmm of farmulehBY, iwineeain RcamdaX’sane hydiragers ahd Xaisy
| start f th f ndi
he chol el 3 hiial 3R BRRESRe pRBOLS TRESHANEE B baes T 10
t he for mpokitionewitf clilb@spibmdd Atid in a0 BRjhiosolvent Budress dibisioRMiethar togpradgdee,
as substanti al I ﬁﬁ{oggﬁl Wt ric (cis or traps) isonmers, optical isoners

(ant i pod&8P FB ® m xtures thereof. The aforesaid possible isomers
or mxtures thereof are withip2the purviey,of this invention. Any resulting

m xtures of isoners can be se sis 2&vh$e physi co chem ca

di fferences of the constitggn nt pure geo c or optica

i somers, diastereoi somers, racelgages, r~zxanpl e by chromat ography andl or
fractional crystallization ny resul ting racenates of final products or

i nt er medi n be resaol into the optical ode nown hods,
oo’ by SRR A BAAerRe pose: Soroepuiag feiala U0 n NBFG e 5 NYBK noaY BPL - an
opticall koﬂ@éﬂté@to&ﬂnﬁbd@hd?%ﬁﬁ:mﬁ&dvﬁ whefea{ 7N9 alphGreStBY 'h?érlokxl g’#@ﬁp ¥§chpgd di C

or basic conpound he carboxylic acid internedi ates can t be resol ved

into t heiakasgyloxsl allsawwéeeﬂog o trigleylsilxytusingmetbegss ang Wrzdattqr@rw%*rknewndfr\

| - (al pha-igizRY! benzyl am ne, cinchonidine, cinchonine) quinine) quinidine,
ephedrine) dehydroabi etyl am ne, brucine or strychnine)-salts. Racemc
products can al so be resolved by chiral chromatography, e.g. high pressure

l'i quid chronat@gh Lb?lf&ﬂ.“_ga Aiv reiflr g a*?%ar%lk@@ |a}kanﬁﬂwunds of the

invention are elt obtaln int or as her eof if
salt for rﬁlkfgtygarbgpﬁ axy o priadigtsiioxy ean be convariedimdempoundscof iforpiia VBh may be
converted into salts with pharmaceutically acceptabl e bases, e.g. an
aqueous al kali netal hydroxide, advantageously in the presence of an
et hereal or alcoholic solvenﬂ32sucQNas aQ.ofkr al kanol. Fromthe sol utions
of the tatter, ~Cl

0 . (VIID

§ The VTZ
wherein Z' is as defined above by reaction with a chlorinating agent such as oxalyl chioride

or thionyl chloride in an inert solvent such as dichloromethane or tetrahydrofuran in the
presence of a catalytic amount ot N,N-dimethylformamide.

A reaction of compounds of formula VIl with primary or secondary amines of
tormula R5R6NH wherein R5 and R6 are as defined herein in the presence of a base such
as N-methyl-morpholine or tristhylamine in an organic solvent such as dichloromethane
affords compounds of formula IX



the salts nmay be precipitated with ethers, e.g. diethyl ether. Resulting
sal ts maywerpezgseerted into the free corrpounds by treat menpCTiERdv/0a6a3ds.
These or other salts can al so be used for purification of the conpounds
obt ai ned. WO 00/ 58279 _18_ PCT/ EPO0/ 02683 Conpounds of the invention
havi ng basic groups can be converted i mt'$ aci d addition sal ts, especially
pharmaceutical Iy acceptable salts. These are forned, for exarrpl e, wth

i norgani ¢ acids, such as mneral acids) for exanple sulfuric acid, a
phosphoric or hydr ohalic aci & or with oga ¢ $ar boxylic acids, such as

(C~-A) - al kanecar boxylic acids W e) aK& unsubstituted or
@ Obg suc as saturated or
i succinic, naleic or

substituted by hal ogen, fope;
ylic aC| for exanpl e glycollc

unsat urated di carboxylic acﬁys é
fumari c acid, such as hydro car pox

| acti c, nalic) tartaric or citric acid) such as am no acids, for exanple
aspartic or glutamc acid, or with organic sulfonic acids, such as

(C -C4)-alkylg 5%5%?%&% {4 BheRIAIRE 8 BEATANATNE caRbE BAVeHedt

aryl sul fonic agﬁds ich are unsu%stltuted or su stltuteg for exanple by
hal ogen) . cappauads et faamulady| whereiprdvischysirexy usjing metiiods rad genditjons well-known in

net hanes fic acid. In view of the close relationship
bet ween ?%ég¢*gégg%%%§undﬂﬁgﬁd the conpounds in the formof their salts,
whenever a conpound is referred to in this context, a correspondi ng salt IS

al so i ntende

ci rcunst ancegéo ?éférgﬁgrgﬁ'ﬁ%Ubétﬁ%tgﬁﬁg*nﬁéﬁn%?fﬁgnﬁ N EIérgen)!égrfb X togs%t ai ned
in the folormal IXheiamihgslofd.gstormulaiXacl ude ot her soI vents used for their
crystallization. The pharnaceutical conpositions according to the invention
are those suitable for enteral, such as oral or rectal, transdernmal and
parenteral adm nistration to RAmmals, ingug n nan, for the treatnent of

di seases associated with an i Syr hor es, such as hypo-
and hyperthyroi dism obesity) op(?‘: ressi ,) and in particular
for the treatnent and/or pHgNVe ve cardi ovascul ar conditions
in which hyperlipidima and hyper opr ot e| nem a are i nplicated, conprising
an effect} i.nvent on,
al one or #%e%%%“ %J)Jccgrwoﬁgtﬂégg%@eﬁlbxﬂar maceutl cal Hg’ggc Rogh '}?Ee
carriers. pr‘e'laer\qermrmmmlystgﬁuchIabpaﬂadlume)rmmqwumckspmw goheent smhrns mhaml@r

usef ul inte‘ra c#}l?@%{gcture of pharmaceutical conpositions conprising an

ef fective a reof in conjunction or adm xture with excipients or
carriers suitable for either enteral or parenteral application. Preferred

M th 2y ai & uorhay fastling e T B RPR bege B larpuB X, pectHetecd gk pbiine "'
ceI | ul oseaganté such aMQCBxE&Bmondé? eﬂ(ﬂhﬁl?ﬁ@l é}ﬁ&ﬁﬂ gthyt:sm;nybdhldrld@rdr@mw S,
stearic ac

ol vet hyl SRtgrgriate s Bidasfied 6 & pess SychyrdiruRgreoliin ackaviants WA

si li cat e, orghfiic@Blvent such as dichloromethane, tetrahydrofuran or N,N-dimethylformamide to

form compounds of formula |, e.g. thoss of formula XI|

R o, .0
w Y7 R4
R1 (CH N H h3 - RS

wherein R1 is alkoxy, Y is oxygen or H,, Z' represents Z as defined herein or Z' is a group
convertible to Z and n represents an integer from zero to four. Compounds of formula |
wherein R1 is alkoxy can also be prepared by condensing e.g. compounds of formula X



paste, gelatin) tragacanth, nethylcellul ose, sodi um carboxynethyl cel | ul ose
and or povew/s8ipyrrolidone; if desired d) disintegrants, RCTYEP0SI0283 hes,
agar, alginic acid or its sodiumsalt, or effervescent m xtures; and/or e)
absorbants, colorants, flavors and sweeteners. Injectable conpositions are
pref erably aqueous isotonic solutions 0'r155'uspensi ons, and suppositories are
advant ageously prepared fromfatty enul sions or suspensions. Said
conpositions may be sterilized and/or contain adjuvants) such as

preservi ngth siyRling agbmg susk bt idirgethyl otaidthylloxalats aafévaled Baipsratarn uEingweer s,
salts for reﬁul ati nﬂ)@&he osnot i Bresswe and/ or buffers. In addition, they
may al so 2C¥ANRG AORH h??l@rr?ﬁﬂﬁiﬁﬁ d@8PNeRt-uabl e subst ances. Sai d
conpositions are prepared according to conventional m xing, granulating or
coating nethods, respectively, and contain about 0.1 to 75% preferably

about 1 to 56sgmraAundsef frmulal whereladR bis 9.9 Silkaxyisir anvienyraande hysolyzad to

t ransder 1 i i L ’ f, the
nvent | oo Res ot YertlR FATs BARKY bl ForGiR 47 bofVenfofiTRER,

phar maco-Usthgi aragqueocns base sucheas analaii snatal caskrinate prhysisepide Inramugrganibe ski n
of the h%‘ven%haé‘st&ﬁbﬁilioﬁ’ét}a\f\kgio? pdermal devices are in the formof a
bandage conpri sing a backing nme er?’ga' reservoir containing the conpound
optionally with carriers, optionally a rate controlling barrier to deliver

t he conpound . i ont.rolled and pre ermned rate
over & br ol orsaliE, S bsbinc s O RmAla.R N CX A1 PR REGTR TS 2 AR
skin. A uefihedbemireof Xraral Zemergtoups cahwventible @o XandXZ kegpeetivetycdart gbnvdreidieen
about 0.01 r% aad é%g %{‘ the active ingredient. The dosage of active
conpound PEPYEPERHE B Athe speci es of warm bl ooded aninial (nmammal), the
body wei ght, age and individual condition, on the formof adm nistration,
and on the conpound involved. The problem sol ved by the present invention

is to provide pharnacol ogigally potYen Rolwpi 'c agents which reduce
pl asma chol esterol |evels jfn nam*re,lllﬁ. m onp sRof E’ﬂﬁ i nvention
denonstrate potent bi ndhqn C]_,I% N oRNANYT O (T3) cl ear receptor

which is indicative of upregulafion Bf LDIR3 eceptpr activity and
enhancenment of the clearance of LDL-cholesterol fromthe circulation. The
conpounds of the invention are thus particularly useful in mammuals as
hypochol 68 Lehatidr iRBRAtH Hedéin bP By WdkRicaRBls MBfbot AN PRACREES BT CHRAGIRRSSS
-20 prevention of occlusive cardfo-vascular conditi'ons 1n 1T

hyper cholargtceneartes toshé npiréspending doynposidds ohigrpuladney tanvettingof andZato Xand

compound<Tic Bnertyarh YorExefbid, KiRELAR reditx SebBH AR hielalilfr < i1

parti cul asorresponeting amideisof fierafuld | WhereirhX is CEYNRSME avcdrdingtoanéthods well

occl usive, c i gvascular, condi tions ipn whi | esterm a i

ol 1 cat doRpyh L R Srimeelds helh COR ERTIFTAG P Bepd o
Conpoundsconipdunés wheedih OOR.d6 QONRM4ce | i poprotein (a) levels and are thus
useful for the treatnent and prevention of occlusive cardiovascul ar
conditions in which Lp(a) is inplicated. Selective thyrom netic

hypol i pi dem ¢ RgestaRingicopRuh8y 8Ad iMérmYddistts whizh ard sdveiteatd ihef dorfpdiinds
undesi rable cardi ac side effects associated with thyroid hornones are

pr ef er r et the lvaptigneing méanefr%ewl?%%eramf%msf%%asmw\mupﬂ ag@ming vi vo

tests, USthidy c%ﬁbb?(?f, 268 BySiory ggmpgl, &ite cﬂ:ﬁgnallvihﬁr&ecge%tbg;cidg@%}onapﬁ%wn@r

i sol ated organs) tissueS and preparations thereof. conpounds can be
appl i ed i9roURs that are eaemep IMPIeparayve oraams chemistry, rRiptactas gminguibinkscarboxyl,

sol ut i Onsamf@&r!g)_& ggtjoggs gi‘et th6Ee Ak Géﬁbblépnpé}fe%rﬁrﬁre?Hil%! S?ﬁ%lir{]éﬁ#ﬁ%ef?d%’éé%ino,

i nt ravenous suspenst on or I n aqueous SO sage I n
vi tr o maythiohrogebdayt avebhydaougroups witholtdhe motecutar framewloss being destrayediasns .

The dosa LN Vi Yo I j on the route of adm nistraton,

bet ween a Bé{hrﬁe\éﬁecﬁéef@%@%&gi@@g@jg@g?.kg, preferably between about 0.5 and

300 mi crograns/ kg) advantageously between about 1 and 100 micrograns/kg.

;23 g?gpoundsﬂ())ef pltxrggscla 8}’ i?\%c':igcrfné) bl%QIectti%gtg?guptsri's od;())r%}ew{h%%ggtiogg?&rohgsc ﬁ’grt'nor
undesired reactions with reaction components under the conditions used for carrying out a



t hus useful as thyroid hornone agonists in mammals. The in vitro binding to
T3 nucl eavonesmpsors i s determned as follows: Rat |iver PGITRHV/HI$83 pl asma
menbrane preparations are obtained from Sprague Dawl ey (CD) rats (Charles
River Labs.) by differential centrifugqg!?.qn as described by Emel ot at al
(Methods in Enzynol ogy 31: 75, Part A) 1974) with m nor nodificatons. The
nucl ear fraction obtained fromthe 275 x g pellet is further purified as
generally described by Spindler et a) (J. Biol. Chem 250:4118, 1975).

WD 00/ 588gsiredchenticzi fapsiormaisg Theeners,and chaite efprpieatingsgraups 05 apasticulasr
bi ndi he: i et i | o]
550 4135 SEOE IS W tolllods BB e B o] el G B nalufs gPUR runciefal

1251] - L- graupdd delprotenteddhydroXd groupaamircegroupoaibjtthestsuciure andrstabiliteaf et h

t ubes cont al Nk NQq .. ... di t1 .t he | gl . radi jve L-T3) either

vari ous ggooﬁéccé'?ﬁ &a"f'ﬂ"g'ﬁg%o‘lfl}btsﬁ@e[@gta %%ﬂ%ﬁ%ﬁ'@s’gg&og%gpﬁfg&énonr adi oactive

L-T3. The latter is used as a neasure of nonspecific binding. The

radi o-acti vi ound to,the nuclei . is determ ned.follow.ng.centrij.fugation

ot he r eact WrIPASHM A8 esig GEFupS ghaeipesi G Ao R Gk o AL | Do

ObLai ned_-reriibéarl] afmdléﬁcribéd,[faﬁé)larb;?lferﬁniil{}ew.fmccg’nl(ey"Ftr_ﬁleﬂﬁbd Grolpt &t Crgamit gy_

subtracting the unt nonspecifi oun adi gactivity contained in

t he nucl &%%M'ﬁgmﬂm%ﬁﬁn °Fﬂ%§§?"l’ HR\WWP'@{(@@S reege,p',ibdtemyﬁ_ "HPDRct i ve

L-T3. Thergams ephthabisWidy, New YéRPgaand which inhibits the specific

bi nding of "['25 ]-L-Té by 50 percent (1CS) is determ ned graphically from

the reciprocal plot of the specifically bound [ 251j-L-T3 versus the

vari ous conc } : ; il ctivity
gﬂfﬁeaﬁrbeéb%eefc.té@]sgqe 6%@(@% i Son%h@a?ﬁ/\?\f g# ca{rrget;@m% 2gid8

is determined inthe rat as fo / Spr ague- Dawl ey . 0-250 09)
(1 aconi c represent, for exarapla: anhystidesi (asperialirniiedanhedridest agidhajides 16ideanidasol

di ot (1. Eo . . s )
duri ng t R P SpBED g Bkt GORR MErRE! Mrelfnhl el profbictly hin AP |
gavage wipivalic heidyeia ower alkyhiethyt, isabuty!) kemiestenpieatboriioacid; acithbalides iavefatays.

After th i K re.. r . ;S
col | ect e&xgéﬁgeo%?%?r%gﬁbglg %@eg;e ntt '(r'%;hgggffrggor%gagg*réps%cgﬁﬁn%l(?D%%né&'ﬁ\édso ?r04
prepar e pltecpimnyl@starsitlawvecaikyl esters ate tve exampledbe oethysorethyl esteré.DL. and HDL
chol esterol concentrations. HDL val ues are determ ned after LDW.DL
precipitation (Warnick and Al bers, 1978). Al sanples are anal yzed

enzymat i cal | yihe@bovbohatioaed reastivhs aredcaariedsuti accordmngetatstadndard iSetiods,Ghéhe cal
Co., St. Louis . The al ysis,is, perforned on i 0- aut ted work

Soati on ATEMARRR of pheantat liertop Rt Rpl SHER R R ARy Medapdim MR AR °0 50 e
01;] | pl azmoﬁn&lt\?ﬂu@t,w c'gqaiystsEbpmm irfg dreaid othler mwréaeaggggamrmm/ anese
C ori de, . 0 SOodl um neparil n or Cl ne ntestin unl t ,

e e S RS E R P T
pl aced omatiotRedrahe bbiliAg PYint st thehiveatNidad) LgrIcht atmddphbat o Supdrathesphatic 1300

rpmand the supernatant i.s enzynmaticall nal yzed for chol esterol . The HDL
Chol oot erRIFSSUih bR A IBIEH SOVOAT CApBAtSaNd TEAPIAN GAIRPNSAIR SIS e

super nat &ppefidéd MEStRIIOL Exalfpidd0/ 58279 - 22

The invention further includes any variant of the present processes, in which an inter-
mediate product obtainable at any stage thereof is used as starting material and the
remaining steps are carried out, or in which the starting materials are formed in situ under
the reaction conditions, or in which the reaction components are used in the form of their
salts or optically pure antipodes.

Compounds of the invention and intermediates can also be converted into each other
according to methods generally known per se.



PCT/ EPOO/ 02683 val ue by 1.09. LDWDL chol esterol val ues are obtained by
subt r act i@ 0pE827¢ hol est erol fromtotal chol esterol. Chol esRE/BYO003Rr i ng
activity can also be evaluated in nornochol esterol em ¢ dogs fed regul ar
chow foll owi ng the procedure descri bed qgove) by adm nistration of test
conpound orally for 5 days. Chol esterol” 'dand Lp(a) |lowering activity can be
determ ned in the nornolipemc cynonol gus nonkey as follows: Adult nmale and
femal e cynonol gus nonkeys (Macaca fascicularis) weighing 3-7 kg ate used.
Animal s are individually housed and fed a standard nonkey chow di et (Purina

5047) suppl e 1 I f.r Ul d.veget abl es. Each _ani erves as
its own cont ?ﬁ?@%&%’i@‘ﬁgég‘éﬁﬁg}aﬁ‘gm&séa'ﬁg%? F&lﬁﬁg‘?%vﬁpmg#eé FB&Yi od.
Test conmpanotkctwer e di ssol ved in ethanol) inbibed in fruit pulp and

adm nistered orally. Aninmals are dosed once a day with test conpounds for a
treatnment period varying from8 to 28 days. Bl ood sanples are obtained

after an ovemplhamg a&tth@bhdna@ef stafingAatatialk RAd engiheds, tiens e@mE ﬁkd%%lay

sanpl es Lgm are ?o | ected into Vacutai ner tubes (cont ai ni ng EDTA) friom
I

the feno Tama et pRe RhteRAssPle ismers erenixitses thematdar axamelpsas Bl ood is
centrif U%S‘stéﬁtla?l?%ré ?é’@rﬁé’thc {8s B‘r ﬁaﬁé) |€on%rs,P$;ﬁ§Hﬁs&ﬁ3H§|(§ﬁtlp'H'd‘ésP k¥deffled, Nt O

al i quots and stored until analyzed. Pl asna concentrations of total
chol est ePbMixtares taaigot. hg|%@ﬁwa@98§ltr6)lsqner5d>émxtmq¢éher@9f drewithin the net hods

usi ng co?gﬁ[éw 8 th\%‘ ihveritishgne Di agnostics). Hi gh-density |ipoprotein
chol esterol (HDL-C) concentration is neasured after precipitation of

apoB-containing |ipoproteins. Since the fasting plasma of cynonol gus

e e s 1y AL midHe8 b BoRRA b4 66 oI oh E pRBRIF MetiRsicpl, Vo Y

| ow-density opr ot ensi r'poprotein C
concent r @hemical diffeceinces at the dn?ytshtubmsamto thg pdbh gébrhetmioof GpticEh soawssnys ar e

Cpect r ophieiarédayets, Meblrlida, el oy SRlsirhuBiBal oD@ o) or e

det er m neeystallizationnmer ci al Lp(a) ELI SA (Perl mmune, Inc.) using the kit
controls and reference Lp(a) standard. The Lp(a) ELI SA enpl oys a nonocl onal
anti body agai nst apolipoprotein(a) for capture and a pol ycl onal anti body

ggai nst t apol impéﬁilmimraBeﬁﬂtesCtﬁtfmgt b@ﬂucﬁb@uﬂéﬁf@didt%sj éarflséf fds@){vfeﬁﬁntb]l?t(el-':l) ( a;ld
oes no Qb or asm nopge antiricatl on p(a
is not affP ”EE?S‘ ﬁB?f;ﬂég&'a‘E{) W@sﬁ‘%eea %ﬁe%r%f?%fqé'&?\e'éﬁ'lef%&'?%e’fcssaﬁéported
as m |1 i gnereef, obtaircaitd-at abnmgactn@mh @B bhde) An@ABEraihy the aﬁti@amsmwed ina
single run, WD 00! S8279_ - PCT/ EPOO/ 02683 Il lustrative of the

i nvent i orRCidit@r RasigRAmRPUSH. The fatbexdis asidiipirrmediatas Gan thessbe soleeiptogheir
nM the %ﬂ@&%ﬂpéﬁes%érw ﬁa&%ngﬁé’fP§}§ﬁlié\fd?§of%ﬂ of p@l#ﬁa tﬁ@tﬂ&'ibeﬁzyl&nmm the

conmpound of exarrp e denonstrates an bout
conpound Hicheniging, @ms@ommwm%;tqw@nw qpheéfm%\tst@mdrpabwmmﬁ, Q'Hé'nq 97
nucl ear fs%? u?é) é&'lté‘dR%Beﬁﬁ?pﬁx?u&yE&H?fsﬁfﬂe%s&%&’b;?%Pé?ﬂﬂ:%n%oé‘ré&ﬁ??' eg.26

significan l owers serumc estero
high pressure liquid chromatography using a chiral adsorbent.

Finally, compounds of the invention are either obtained in the free form, or as a salt
thereof if salt forming groups are present.

Acidic compounds of the invention may be converted into salts with pharmaceutically
acceptable bases, e.g. an aqueous alkali metal hydroxide, advantageously in the presence
of an ethereal or alcoholic solvent, such as a lower alkanol. From the solutions of the latter,
the salts may be precipitated with ethers, e.g. diethyl ether. Resulting salts may be
converted into the free compounds by treatment with acids. These or other salts can also
be used for purification of the compounds obtained.



a daily dose of about 20 microgranms (p,g)/kg p.o. in the rat and about 10
pg/ kg p. owoooseim® dog. Furthernore) Lp(a) |evels in the noPGEPQR$SS
cynonol gus nonkeys al e |owered by about 40% after 4 week treatnment with the
sai d compound of exanple 26 at a daily oral dose of 75 pg/kg. The follow ng
Exanpl es are intended to illustrate the 1hvention and are not to be
construed as being Iimtations thereon. Tenperatures are given in degrees
Centrigrade. If not nentioned otherw se, all evaporations are perforned
under reduced pressure, preferably between about 15 and 100 nmHg (= 20- 133

nbar). The structure of fipal products, internmediates and startin "
materials i s CORPPUNASPIINe MVaARIRN hRvIRGPaSIc groupsEamBasonveried mpacwgmlw s

and spectgpsCodeiafly ﬁﬁé‘ﬁﬁaﬁfehﬁédll? %cé%(tﬂble '¥§|ts | TheddMre forffRRl f¥ leRhinBRRS witR ed

are those conventional in
N- (4-[ 3- (lzomamcmd'ﬁyswb@mgr&lawt ;wmﬁsnalecﬁwpﬂ@a@styq physphoric or hydrohalic

di met hyl p

3, 5- Di ﬁetw)d'h?‘%%'ﬁgi%%e"ﬁoa% hltro?)e zenggxég%%apr%% P%%mg whie 3! for

hydri de (mplﬁmuhswthOrsubatméedabybalbgemsztozle_xag)ple.l_aw@amt)sucma%o .
of N-net t n of
% et hoxy BRI Rt Bloa S0P 805, 16 et kBT R, bicle SPHMAA", 0
room terrpamda,tsucb aélh?)iroamd:aetfdxghc &fdsyifor, exémpliﬂ olycoli8, laetib, mailb,ythnamcr ofomﬁnzene (
283.2 g, ar.e net had de i.bed. b amae
EsB0550) 4% S0 8 g REEE TopFrsals FobaS o BRAHREER el SHRMR sitemf ;e
reaction adds?eabteds (;th,-(bacxﬂcyﬂ-eulfo?nn@acuadt‘.laor mlSO%Q matt&r?ﬁalf@ﬂb acidy sranylsulfonic

t enper at ur ), an W wat e e ension i s

b0l o 1 oRGRS Walth AT R s tigsc, o subsHGIed (dr SegRIRihaInge | Frapranary sats
washed W fofmb@ih h@adacﬁrolne@cidnmémsuﬁ&iﬁc s6ideRd Pialslsiatid. et hyl acetate

(Et GAc; 2100 nlL) and charcoal (42.6 g) were heated to reflux and the solids

were renoved by filtration through celite while hot. The filtrate is

concentrat ed RGEY of BBUIGSHE RIRBASHIS bbRvden thSHBe %bméadndsf’éhd A8 ¢obripBEnds in
suspensi on |s cooled to OC and stirred for 30 product is collected

by vacuuniheitpim gt thelsalixsvhemneypt » conpeund ‘@&%feé[ﬁﬁ tQﬂnl tb'& @Ht%h@lfi?"[eép%ﬂ‘f"éﬁ d

g ‘;)8d|( get %%'1}) |)s4%sfo4nt‘e8@w'33%ﬂ35‘@_9%ﬁ 1)9'&%9 'b???ﬁrzolglwm‘]g Lf_rﬁgﬂr@cn%u%&a?\&s 6H) ,

B. 3,5-Di nethyl-4-(4"-hydroxyphenoxy)nitrobenzene A m xture of the tltle A

conpound, 3, 4 0 mmol ),
acetic acid 5-,2@5% Q%%n &%ludgﬁtathg?é\églgke %gﬁ #BAM @cﬁ%ﬁ]&?ﬁg&éd }ﬁ%@?el 00 ni)

i s heat edhmratp:aoczr ingudd ether sqiventsiused far their @W@ﬂathdattqn- RT) diluted with water -
(200 nL) and the precipitated product is collected by vacuumfiltration,
washed with water and hexanes and dried in vacuo to afford

3, 5- di net hyl - 4Te phaymhcexti¢H compyjitions ateordiegto. thaliveOBRCAR) thasesuitable 1BH) )

6.62 (d, gHerai such: ;)dral rZthSIdtragéﬁerr;\al'ar?d garent%raq aﬁﬁwini&@hon to mammals,
including man, for the treatment of diseases associated with an imbalance of thyroid
hormones, such as hypo- and hyperthyroidism, obesity, osteoporosis, depression, and in
particular for the treatment and/or pre-vention of occulsive cardiovascular conditions in
which hyperlipidimia and hyperlipoproteinemia are implicated, comprising an effective
amount of a pharmacologically active compound of the inventon, alone or in combination
with one or more pharmaceutically acceptable carriers.

The pharmacologically active compounds of the invention are useful in the
manufacture of pharmaceutical compositions comprising an effective amount thereof in
conjunction or admixture with excipients or carriers suitable for either enteral or parenteral
application. Preferred are tablets and gelatin capsules comprising the active ingredient
together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or



C) 5-(2,6-Di nethyl -4-nitrophenoxy) - 2-hydroxybenzenesul fonic acid A sol ution
of the twoewdB2monpound, 3, 5-dinethyl-4-(4'-hydroxyphenoxPHITERIGBISAY ene
(7.86 g, 30.35 mol) in 150 nL of dichloronethane (CHZClI2) is treated with
chiorosulfonic acid (2.4 nlL, 36.42 mml} at RT. After 16 h, the reaction

m xture i s concentrated and the residugd'®s dissolved in smalt amount of
CHzCI Z (ca. 5 nmlL). The product is precipitated by addition of brine
(100mL), collected by vacuumfiltration) washed with water, hexanes and

di et hyl glytiee; &) Htieantsnd.odsilieal taloumasteari¢ acidj itsemagnesium or calcium salt and/or

(DNBO ash e tRends sty 8P BRIHS ¥ka2) Pife Y o BAGRRE slyiindin Wdle, ey o
ZaFtenz yl gai@? %eg]agm?trtd%mw:rgéuéwggtrm 8ediMnsanBexyaRthyiculllesaahd or cesi um
S S ut I

5- (2, 6- dPPHEY! IPWEP"FIP'E‘?»d gesiedyd dﬁm%fﬁaﬁ?yet%ﬁ‘ié%uﬁﬁfnﬁ'a'%ﬂd Peitsr’s g, 20
Mol ) i Ngdefitin Bt Odr difinvesREAY Aixtlres) 465?&5)91%B%@Qnt’%‘—c&érah‘ts’\klﬂd@hm| formam de
(DMF) is treat ed With cesium car bonat e 48 mol ) and WO 001l 58279
PCTI EPOO?U%B@’SZB)%POTBPM'% qre Plefﬁf_ab%@ﬂ‘%ﬁ?ﬁﬁ)S%Qmwlul'cﬂﬁrpfheat ed at
75C Tor - Sidansibie. drePsippSidHics as sdvaﬁna_@é&@@ BrBpatEa efh fag RAftAdond 4"

aqueous 1 N hy drochloric acid (HC and THF i s evaporated. The
preci pi ta\m@ngpnalﬁmd F§m§©$it'@fa§ way bp S&%[&'Ei@ﬁrﬂﬁ‘iilpt eentaip@djuvantsesuahi ah wat er,

Et 20, E
>- benay! BBt e g ROG o SrAEsnis, saion pregeter, ety ouisapiais

sal t : NMViRe(@WBlicsgssird 8nd/o) bakérs. 5. atiditios) thaimayaalsaelcgrdain othéd theJrapelﬂlcally

:;) g)g) ( g Q%ﬁégﬁ Sll‘bggg%} §%P;3%P05§i§)ng%ée %re'b"ared acc%rc&lll)\g to edfiventional HngS H)

2- Benzyl gvapulim('@ ob eoatingt hgihods,mespentinelp cang tenaie mbsul 0.0y 75%h preférdblyA
suspensi Q itle D ound

2- benzyl 859/"'({51 tf’%’cﬁfﬁlé? ﬁf/tl'venRQﬁep?eBbhenoxy) benzenesul foni ¢ acid) cesium
salt (9.9 g, 20 mml) in 200 nmL of CH2C12 is treated with DVF (3.1 n1_ 40

mol ), then chl orj de ded r 30 mn RT.
The 1 eact ; on SHIBHTR/SMUAGNS (ordianedpimal RPPIATRB INCI iR oeGIVe AMAUTHORE 20
(200 ni) camsowbﬁdewehnmwm caffbrAdvimtagéous damiery inglnby dbsetbalsigdi um

sul fate Na2804 and concentrated. The product is washed w th Et20 $5 m.)
and drie gqmapgdg@cqu%gcpggagle solvents to assist passage through fihe skin of the hos

2- benzyl )

fona 5 g?hgza'%tér%ﬂ@ﬂl_‘!)ynﬁ&ﬁ‘éde'nﬂamé\f |_clf)é'sl%i?é’'i‘rPfl"b(é o éﬁﬂ BEHMWmM&E% é Sé‘ckl

1H J —n@mer.arwmw@n&aﬂpmame cqmacwr(djopt@mllwwww qargers, epma{lga TQ'PI)

2- Benzyl Qéb{tréﬂrﬁ;{ @arqé.g@tdwbeﬂha 'cBFnEBDﬁ@ BKinb éN‘n(tﬁ‘ the Ab&MR RYddREraiRd arthenzenes ul

fonam de A sol ution conpound)

2- benzy| Gradeterminest ratrevend proloniged egtied oklimeecandimeans ogiaphreche slevige 1@ they 2
g; 2.5 mgpl) in 20 mL of CH2CI2 is treated sequentially with

N- net hyl nor phol i ne (NWM 550 nL) 5 mmol ) and neopentyl am ne (442 L, 3.75
nmmol) at RT. After 6 h) the mxture is partltloned bet ween wat er and Et OAc,

over  anhydr aud RHRGATel € mERTET ot Aol 5K Ry el cEianfBétwaeh BBour 8.0

2-benzyl ongyakd §Q@ rr&_r cﬂ thehbWe ihgradiendpMha doyagd\bf( attie donmpbmd isrdepghddréonenesu
| f onam d

4. 82 (.t e F—Pecﬁé '88‘7’3%‘4 ?@n%am@aﬁe&em?'@w% (?J'?d '95%’/ d‘]’a‘; (7)'35%21,

1 H J = cohditign ﬁrtﬁe%ﬁla&hhstﬁn@'ﬂ;a(rﬁom .cofapound involved.

5- (4- Am no- 2, 6- di et hyl phenoxy) - 2- benzyl oxy- N- (2, 2- di net hyl propyl ) benzene
sul fonam de A m xture of the title F conpound,

2- benzyl oxy- 51(h% oble ﬁﬂ&l%'dﬁkr!&'et rEdR veWliorNs to PRVY Wﬁﬁcolo&@aw 5potent
PCT/ EPO0/ 02683 2-di met hy ropyl benzenesul f onam de %1 22

and pal | Memlwla@gpoﬁtvéucftmﬁp whol%terglslewg)nm mmlm mcqmpows
stirred geo‘l,‘? Mot | S
renoved @%’3%’%@ %ﬁsr%n réﬁtugéﬁ&égl?te noﬁeﬁ'g% 3THL‘I§éaaﬁ(§y%%tﬁtedr
combi ned whi¢h isamdicaiwa ofaiptegulptionof LBbreesnteraativity memwcstmant et thaspended
oo 2C Zighehds tLnggtbgéstéran 18l 1R CffELiNon! 3RE Bipblihddbt RE invéRE&F Srethbd
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The compounds of the invention bind to the triodoethyronine (Ts) receptor and are
thus useful as thyroid hormone agonists in mammals.

The in vitro binding to T, nuclear receptors is determined as follows:

Rat liver nuclei and plasma membrane preparations are obtained from Sprague-
Dawley (CD) rats (Charles River Labs.) by differential centrifugation as described by
Emmelot at al (Methods in Enzymology 31:75, Part A, 1974) with minor modificatons. The
nuclear fraction obtained from the 275 x g pellet is further purified as generally described by
Spindler et al (J. Biol. Chem. 250:4118, 1975).
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as well as LDL and HDL cholesterol concentrations. HDL values are determined after
LDL/VLDL precipitation (Warnick and Albers, 1978). All samples are analyzed
enzymatically for cholesterol with a diagnostic reagent kit (Sigma Chemical Co., St. Louis,
MO). The analysis is performed on a Bio-Mek automated work station. LDL/VLDL fractions
are precipitated in the following manner: 0.35 mL of plasma is aliquoted into Eppendort
tubes to which 12 uL of 2M manganese chloride, 11.2 pL of sodium heparin (Porcine
Intestinal, 5000 units/mL), and 8.3 pL of normal saline are added. The samples are
vortexed and are placed on ice for 15 minutes, then centrifuged at 4°C for 10 minutes at
1300 rpm and the supernatant is enzymatically analyzed for cholesterol. The HDL
cholesterol concentration is adjusted for dilution by multiplying the supernatant cholesterol
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compound orally for 5§ days.

Cholesterol and Lp(a) lowering activity can be determined in the normolipemic
cynomolgus monkey as follows:

Adult male and female cynomolgus monkeys (Macaca fascicularis) weighing 3-7 kg
are used. Animals are individually housed and fed a standard monkey chow diet (Purina
5047) supplemented with fresh fruits and vegetables. Each animal serves as its own control
and each dosing regime is followed by a wash out period. Test compounds were dissolved
in ethanol, imbibed in fruit pulp and administered orally. Animals are dosed once a day with
test compounds for a treatment period varying from 8 to 28 days. Blood samples are
obtained after an overnight fast at baseline and at the end of the study. Blood samples (3
ml) are collected into Vacutainer tubes (containing EDTA) from the femoral vein of
mechanically restrained non-sedated animals. Blood is centrifuged at 2000 rpm for 20 min
at 4 °C. Plasma samples are divided into aliquots and stored at -70 °C until analyzed.
Plasma concentrations of total cholesterol (TC) and triglycerides (TG) are determined by
enzymatic methods using commercial kits (Sigma Diagnostics). High-density lipoprotein
cholesterol (HDL-C) concentration is measured after precipitation of apoB-containing
lipoproteins. Since the fasting plasma of cynomolgus monkeys on a chow diet contains
negligible amounts of cholesterol in very low-density lipoprotein, the low-density lipoprotein
cholesterol (LDL-C) concentration is calculated by subtracting HDL-C from TC. The assays
are performed in 96-well microtiter plates, which are read in a microplate spectrophotometer
(Dynatech MR 5000). Plasma concentrations of Lp(a) are determined by a commercial Lp(a)
ELISA (Perimmune, Inc.) using the kit controls and reference Lp(a) standard. The Lp(a)
ELISA employs a monocional antibody against apolipoprotein(a) for capture and a
polycional antibody against apolipoprotein B for detection. The assay is specific for Lp(a)
and does not measure free apo(a), apoB or plasminogen. Quantification of Lp(a) is not
affected by apo(a) size. The Lp(a) plasma concentration is reported as milligrams of total
Lp(a) mass. Samples from each study are assayed in a single run.
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N-{4-[3-(2,2-Dimethyipropylsulfamoyl)-4-hydroxyphenoxy}-3,5-
dimethylphenyl}oxamic acid
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A.  3,5-Dimethyi-4-(4’-methoxyphenoxy)nitrobenzene

A suspension of sodium hydride (NaH; 60% dispersion in mineral oil; 64.11 g, 1.603
mol) in 350 mL of N-methyipytrolidone (NMP) is cooled to 0°C and treated with a solution of
4-methoxyphenol (208.4 g, 1.679 mol) over 30 min. The mixture is warmed to room
temperature (RT) and after 30 min, 4-chloro-3,5-dimethylnitrobenzene ( 283.2 g, 1.526 mol;
prepared by the method described by Yokoyama et. al. in EP580550) is added in one
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A solution of the title B compound, 3,5-dimethyl-4-(4'-hydroxyphenoxy)nitrobenzene

(7.86 g, 30.35 mmol) in 150 mL of dichloromethane (CH,Cl;) is treated with chiorosulfonic

acid (2.4 mL, 36.42 mmol) at RT. After 16 h, the reaction mixture is concentrated and the

residue is dissolved in small amount of CH,Cl, (ca. 5 mL). The product is precipitated by

addition of brine (100mL), collected by vacuum filtration, washed with water, hexanes and

diethyl ether (Et,O) and dried in vacuo to give 5-(2,6-dimethyl-4-nitrophenoxy)-2-hydroxy-

benzenesulfonic acid: NMR (DMSO-dg) 2.18 (s, 6H), 6.67-6.83 (m, 3H), 8.1 (s, 2H), 10.07

(s, 1H).

D. 2-Benzyloxy-5-(2,6-dimethyl-4-nitrophenoxy)benzenesulfonic acid, cesium sait

A solution of the title C compound, 5-(2,8-dimethyl-4-nitrophenoxy)-2-hydroxy-
benzenesulfonic acid (6.78 g, 20 mmol) in 100 mL of tetrahydrofuran (THF) and 50 mL of
N,N-dimethylformamide (DMF) is treated with cesium carbonate (15.6 g, 48 mmol) and
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di et hyI enyl } succi nam ¢ aci d he'title

conpound fingihydaiserpbengxydranzenesutioamthiorizie: NMARCOSNEBE-21s(s, 8HDH.3(s, BiH), |
205 STl 8,0, Aty A g, oy 752 G T2

10.5 (br 505](SI-%H) 12.1 (s 1 H; IR (KBr) 1480) 1659, 1717; ESI-Ms5 486
[M1]'. Exam
3-{4-] _3-(4- Fl uor obenzenesul f onyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phenyl am no

} Propi ongC ARLAzyioxy-5-(2,6-dimethyl-4-nitrophenoxy)-N-(2,2-dimethylpropyl)benzene-

sulfonamide
A solution of the title E compound, 2-benzyloxy-5-(2,6-dimethyi-4-nitrophenoxy)-

benzenesulfonyl chloride (1.12 g, 2.5 mmol) in 20 mL of CH.Cl, is treated sequentially with
N-methylmorpholine (NMM; 550 mL, 5 mmol) and neopentylamine (442 mL, 3.75 mmol) at
RT. After 6 h, the mixture is partitioned between water and EtOAc, and the organic solution
is washed with aqueous 1N HCI and brine, dried over anhydrous Na,SO, and concentrated
to afford 2-benzyloxy-5-(2,6-dimethyl-4-nitrophenoxy)-N-(2,2-dimethylpropyl)benzenesulfon-
amide: NMR (CDCl;) 0.78 (s, 9H), 2.22 (s, 6H), 2.58 (d, 2H, J = 7.5), 4.82 (t, 1H, J = 7.5),
5.18 (s, 2H), 6.88 (dd, 1H, J =9, 3.7), 7.03 (d, 1H, J = 9), 7.33-7.51 (m, 6H), 8.04 (s, 2H).

G. 5-(4-Amino-2,6-dimethylphenoxy)-2-benzyloxy-N-(2,2-dimethylpropyl)benzene-
sulfonamide
A mixture of the title F compound, 2-benzyloxy-5-(2,6-dimethyl-4-nitrophenoxy)-N-



WO 00/58279 -36 OO, .Os i HOH COH ~ F PCT/ EPO0/ 02683 The title conmpound

| S preparwo oisgaarly to Exanpl e 26: NVR (MeOH-d4) 2. 06 (SPCHEH00/026885 (t)

2H) J =7)) 3.49 (t) 2H) J =7), 6.82 (d) 1 H J =9)) 6.85 (s, 2H, 6.94
app t, 2H, J = 9),

(dd, 1 H J =9, 3)) 7.15 (d, 1 H J 3%723(
7.88-7.93 (m 2H); IR (KBr) 1199) 1493,

]'". Exanple 38

N-{4-[ 3- (4- Fl uor obenzenesul f onyl r 4- hydr oxyphenoxy] - 3- net hyl phenyl } oxam ¢
acid O ,(2@-dimetiyipropyhbenzenesulfopamide-(F.221%k: 2(45 mmol) enmpg pakiatiure oprastivated
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H, J = 9 su’ﬂbnar?nd%@NW(leQO ds)asb)(s §H)44 g(m(spsm) 2%5 dJ2FF ﬁ-@)s 498%rk, 97
(m @é FQ 4 (s H& CS KBr') 1290, ' 1454,
1484 158@7) 869s, 2H 687 (brs H), 6.93 (br s, 2H),69 (t, 1H 75) 10.13 (s, 1H).

75, ESI-MS 460 [ M+l ]+, 458 [M1

H.  N-{4-[3-(2,2-Dimethylpropylsulfamoyl)-4-hydroxyphenoxy]-3,5-dimethylphenyl}-
oxamic acid

A solution of the title G compound, 5-(4-amino-2,6-dimethylphenoxy)-2-benzyloxy-N-
(2,2-dimethylpropyl)benzenesulfonamide (750 mg, 1.98 mmol) in 10 mL of THF is cooled to
0°C and treated sequentially with NMM (545 mL, 4.96 mmol) and ethyl oxalyl chloride (442
mL, 3.96 mmol). The reaction is warmed to RT and after 1h, quenched with water. The
mixture is partitioned between water and EtOAc and the organic solution is washed with
aqueous 1N HCI and brine, dried over anhydrous Na,SO, and concentrated. The residue is
dissolved in 10 mL of THF, then treated with aqueous 1N lithium hydroxide (LiOH; 1.8 mL,
1.8 mmol) at RT. After 1h, the reaction is quenched with aquecus 1N HCI and the product
is taken up in EtOAc, washed with brine, dried over anhydrous Na,SO,4 and concentrated.
The product is triturated with hexanes, then with Et,O and dried in vacuo to afford of N-{4-
[3-(2,2-dimethylropyl-sulfamoyl)-4-hydroxyphenoxy]-3,5-dimethylphenyl}oxamic acid:
NMR(CDCI;) 0.89 (s, 9H), 2.13 (s, 6H), 2.70 (d, 2H, J = 7.5), 5.22 (t, 1H, J = 7.5), 6.84 (d,
1H,J=3.7),7.04 (d, 1H, J =8.7), 7.15 (dd, 1H, J = 8.7, 3.7), 7.33 (s, 2H), 8.54 (brs, 1H),
9.18 (s, 1H); IR (KBr) 1759, 1693, ESI-MS 449 [M-1].

The following additional compounds may be similarly prepared.



ESI-M5 588 [M1 ]'. Exanple 40 WO 00%8279 -37
N {4- [3v049/§82umrobenzenesul fonyl r 4- hydr oxyphenoxy] - 3, 5 PCT/EP00/02683

di met hyl phenyi }oxalamide O- ~OO S ~I ~I I~ "N OH F O H PCT/ EP00102683 The
title conpound is prepared anal ogously to Exarrpl e 26: NWVR (DVBO-de) 2.06
(s) 6H), 6.88 (d, 1 H J =9), 7.03 (&-1H J =9, 3), 7.13 (d, 1 H J =

3)) 7.42 (app t) 2H) J = 8. 9), 7.66 (s) 2H), 7. 92-7.96 (m 2H), 8.0 (br s)
1 H, 829 (br s) 1 H, 10.49 (s, 1H) 10.58 (s, 1 H); IR (KBr) 1141,
1250, 1431, 1676; ESI-NMs 497 [M1 | 475 TVeNH +. Exanple al

N-{4-[ 3- (4- Fl uor obenzenesul fonyl r4- Y pRE Ve& 183, 5-di net hyl phenyl }-N
propyl {oxalamde OS /~N N ~ | F O Mhe title conmpound is
prepar ¢d anal ogously to Exa . X b1l ]-, 518 [ MtNH4) +.
Exanpl @ 42
N-{4-[3-(4-Fi uorobenzenesul fonyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyi phenyl }t N

' soprogyl - qal AR gg 0 O[S I/ NMR IR (KBr) | ESHMS
RS, R6
2 (DMSO-dg): 1.91 (s, 6H), 6.79-6.99 (m, 6H), [1207, 455 (M-1]
7.11-7.17 (m, 2H), 7.55 (s, 2H), 9.99 (s, 1H), (1481,
R5=H, R6=Ph- [10.46 (s, 1H), 10.52 (s, 1H) 1689
3 (DMSO-de): 1.91 (s, 6H), 6.72 (d, 1H, J = 3.0),1207,  |473 [M-1]
6.89-7.03 (m, 6H), 7.55 (s, 2H), 9.96 (s, 1H), 1481,
RS5 = H, R6 = p-FCsHs- [10.54 (s, 1H), 10.66 (s, 1H) 1508,
1693
4 (MeOH-d.): 1.98 (s, 6H), 6.81 (d, 1H, J = 2.6), [1200, 473 [M-1]
6.87-7.14 (m, 5H), 7.36 (td, 1H, J = 7.9, 1.9), [1481.
RS5 = H, A6 = 0-FCgHs- 7.46 (s, 2H) 1500,
1689
5 (DMSO-de): 1.97 (s, 6H), 6.75-6.84 (m, 4H), |1238, W73 [M-1]

6.92 (d, 1H, J=8.8), 7.04 (dd, 1H, J = 8.8, [1475,
R5 = H, R6 = m-FCgHs-[3.1), 7.20 (app q, 1H, J=7.0), 7.58 (s, 2H), [1706
10.35 (s, 1H), 10.59 (s, 1H), 10.66 (s, 1H)

6 (DMSO-ds): 1.90 (s, 6H), 3.67 (s, 3H), 6.68 [1209,  |485 [M-1]
(d, 1H, J = 3), 6.73 (d, 2H, J = 9.00), 6.89-6.991475,
R=H,R6=p- |[m, 4H), 7.54 (s, 2H), 9.58 (s, 1H), 10.45 (s, [1514,

MeOCeH.- 1H), 10.64 (s, 1H) 1688

7 (DMSO-dg): 2.02 (s, 6H), 4.03 (d, 2H, J = 6.4),[1224, (487 [M-1]
6.80-6.89 (m, 3H), 7.01 (t, 2H, J = 4.0), 7.22 1481,
R5=H,R6=p- |(dd, 2H, J = 6.3, 8.7), 7.56 (s, 2H), 7.77 (¢, 1H,[1695

FCeHCH,- J = 6.4), 10.32 (s, 1H), 10.64 (s, 1H)
8 (CDCly): 1.96 (s, 6H), 3.14 (s, 3H), 6.54 (d, [1209,  |469 [M-1]
1H, J = 2.4), 6.84-6.85 (m, 2H), 6.88-7.03 (m, {1230,
R5 = Me-, R6 = Ph- [2H), 7.20-7.28 (m, 5H) 1481,
1691
9 (CDCly): 0.87 (t, 3H, J = 7.5), 1.38-1.56 (m, [1214, {421 [M-1]

PH), 2.11 (s, 6H), 2.94 (app q, 2H, J = 7.5), |1485,
R5=H,R6=n-Pr- [5.0(t, 1H, J=7.5),6.84 (d, 1H, 4 = 3), 7.0 (d, [1693, 440

1H,J =9), 7.08 (dd, 1H,J =9, 3), 7.32 (s, 1751 [M+NH.]"
2H), 8.44 (br s, 1H), 9.0 (br s, 1H)




OH F O The title conpound is prepared anal ogously to Exanple 26: ES-MS 499
[ M1 ] ~w&ddksskfd-NH4] +. Examal e 43 WO 001 58279 PCTI EPb@t@2»8602688

N- But yl - N -{4-[3-(4-fl uorobenzenesul f onyl Jr 4- hydr oxyphenoxy] -3, 5

di et hyl phenyl }-oxalamde O\~ ~ O0 S~ ~I I~"NOHF OH The title
conpound i s prepared anal ogously to E>?§rfp| e 26: ES-M5 513 [M1 ]', 515 [ M1
]+) 532 [ MENH4] +. Exanumi e 44

N-{4-[ 3- (4- Fl uor obenzenesul fonyl) 4- hydroxyphenoxy] 3, 5-di net hyi phenyl }-N -
(2 net hoxyet hyl,.oxal am 158 tItJr @gﬁpound

I's prepared andl [Ffogousl y 3 ﬂé_’?é : angle
N-{4-[3-(ﬁ-l§_|ﬁ0l§8bq eng "% 41 _93 >§/ 3 KI t hyl phenyl }f 2
m)rpholin-g-'y : 2. The title
conpound i s prepared anck oo “E'xsa e 26: ES- M5 SE 111~) 529

11 (DMSO-dg): 0.72 (t, 3H, J = 7.5), 1.1-1.35 (m, {1321, 435 (M-1]
4H), 2.03 (s, 6H), 2.76 (app g, 2H, J=7.5), (1481,

R5 =H, R6 = n-Bu- [6.87 (brs, 1H), 6.97 (brs, 2H), 7.1 (t, 1H, J = {1691 1454
7.5), 7.58 (s, 2H) [M+NH,J*

e 5

12 (DMSO-dg): 0.75 (d, 6H, J = 8.2), 1.49-1.62  [1209, 435 [M-1]’
(m, 1H), 2.03 (s, 6H), 2.55 (app t, 2H, J = 6.8),{1481,
R5=H, R6 = i-Bu- [6.85 (br s, TH), 6.96 (br s, 2H), 7.17 (t, 1H, J ={1693,
6.8), 7.57 (s, 2H), 10.25 (br s, 1H), 10.61 (br [1762

s, 1H)
13 (DMSO-ds): 1.02 (s, 9H), 2.03 (s, 6H), 6.81-  |1204, 435 [M-1]
7.02 (m, 4H), 7.56 (s, 2H), 10.20 (br s, 1H), |1486,
R5 =H, R6 =t-Bu- [10.61 (brs, 1H) 1645,
1754
14 (CDCl3): 1.06-1.32 (m, 5H), 1.50-1.73 (m, 1209, 461 [M-1]

i5H), 2.01 (s, 6H), 3.02-3.14 (m, 1H), 5.05 (d, [1481,
R5 = H, R6 = Cyclohexyl|tH, J = 7.5), 6.82 (d, tH, J = 3), 6.97 (d, 1H, J|1695,
9), 7.10 (dd, 1H, J = 9, 3), 7.32 (s, 2H), 8.52[1741

(brs, 1H), 9.06 (brs, 1H)

15 (MeOH-d,): 2.07 (s, 6H), 2.64 (s, 6H), 6.86- [1234, 407 [M-1]

6.94 (m, 3H), 7.39 (s, 2H) 1486,

R5 = Me-, R6 = Me- 1685
16 (MeOH-d,): 1.76-1.80 (m, 4H), 2.08 (s, 6H), 1230, 433 [M-17

3.21-3.29 (m, 4H), 6.88-6.95 (m, 3H), 7.40 (s, [1479,

R5, R6 = -(CHp)s-  [2H) 1693
17 (MeOH-d,): 1.49-1.58 (m, 6H), 2.13 (s, 6H), {1207, 447 [M-1T

3.08-3.10 (m, 4H), 6.92-7.02 (m, 3H), 7.53 (s, {1481,

R5, R6 = -(CHy)s-  |2H) 1658
18 (CDCly): 2.086 (s, 6H), 3.03 (t, 2H, J = 5.5), 1218, 437 [M-1]

3.22 (s, 3H), 3.35 (t, 2H, J = 5.5), 6.85 (brs, |[1483,

R5=H,R6 = 2H), 6.97 (br s, 1H), 7.34 (s, 2H) 1689

MeOCH,CH,-

19 (MeOH-d,): 2.13 (s, 6H), 3.12 (t, 4H, J=6), 1479, 449 [M-1]

3.68 (t, 4H, J = 6), 6.95-7.03 (m, 3H), 7.54 (s, [1711,

R5, R6 = 2H) 1745

-(CH2)20(CH_)2-




[ Ml ]1+) 546 [ MFNH4] + Exanal e 46

N-{ 4- [ 4wbodissery - 3- ( pi peri di ne- 1- car bonyl ) phenoxy] - 3, 5- dPoEEPGO2E83NYI } oxan ¢
acid WO 00158279 - 39 O~ OHO~~1 "N, OIvJH O PCT/ EP00102683 A.

5- (2, 6- D met hyl - 4- ni t rophenoxy) - 2- ( 2- met hoxyet hoxynet hoxy) benzoic acid 2
met hoxyet hoxynet hyl ester A suspensi o®%f sodi um NaH (60% di spersion in
mneral oil; 1.32 g, 33 nmol) in 50 nL of NMP is cooled to OC and

2, 5-di hydr oxybenzoic acid (1.54 g, 10 nmol) is added in one portion. The

m xturg 1s warned to rodg tur an ter 30 mn .
4- chl orlo- 3, 5di #t hy! - ni t%ﬂ %QE 6?) 3% MyAb)3. 14 [1288ed | P71
portion and ??3? reacti orn H Gg% r 7314S, 2Hie 1A84ct | gn is cooled
to RT gnd 2- ﬁé)(yet hoxynet hyl chl ori de (2.85 m., 25 mLP@PY i s |added. After

stirring the m xture is poured onto water and the product i$
t aken u (?rﬁ'ﬁzg@nb%ﬁ)é ongani c sol ution is washed with brine) drlied over

Bt Ghcl Hexane - 21 12 -4 3@533' &Y% (3 P, J°”§>S s, (U Ay
5- (2, 6-|d “4.nit. i i d

St o AR AR e %ﬁi JHA sy
(s, 3H)|, 3.54-3.60 () ¢ 5(%2 5.152 (s, 2H)
6.82 (dd, 1 H J = 9,3), ) 8650(2 |
W&S}qg%?t, tho ;ﬁ)ngenzadfga ﬁﬂﬁi‘ 2

5- (4- Ami no- 2, 6-di net hyl g
met hox;ret hoxy hyl est € q
E’ ‘J(V %dﬁza oXy) benzloi ¢ aci d
i %{lﬂ‘é '] adi um on acti vat ed

5-(2, 6-{di net hyl - 4-ni trog
mder hqdr ogen

carnon P é)%% i

at nosphere (H2, 1 at Mef >tal yst is rermved by vac

filtrat) on through (tle, washed with Et OAc, and the conbined [filtratet{and
washi ngidarrt Réoncenty afdd and dried under vacuumto give
5- (4- anj no- 2, 6- di et hyjghenoxy) - 2- (2

Example 23
N-{4-[3-(4-Fluorophenyisulfamoyl)-4-hydroxyphenylsulfanyi}-3,5-
dimethylphenyl}oxamic acid

o, Jegen o

The title compound is prepared similarly to Example 1: NMR (DMSO-d¢) 2.21 (s, 6H),
6.87 (d, 1H, J = 8.3), 6.95-7.12 (m, 6H), 7.65 (s, 2H), 9.99 (s, 1H), 10.73 (s, 1H), 10.97 (s,
1H); IR (KBr) 1163, 1506, 1690; ESI-MS 489 [M-17, 508 [M+NH,]".

Example 24
N-{4-[3-(4-Fluorophenylsulfamoyl)phenoxy]-3,5-dimethylphenyl}oxamic acid



met hoxyet hoxynet hoxy) benzoi ¢ aci d 2-net hoxy- et hoxynmet hyl ester: NWVR (CDCl3)
2.07 (s, ®doosB2B7 (s, 3H), 3.40 (s, 3H), 3.52-3.62 (m 4HpCTEP8R0288392 (m
4H), 5.26 (s) 2H)) 5.52 (s, 2H), 6.60 (s, 2H), 6.80 (dd, 1 H J = 8.3, 3),
7.13 (d) 1 H J =28.3), 7.24 (d) 1 H J =23). WD 00/ 58279 PCT/ EPOO/ 02683
- 40 C. 5-[4-(Ethoxyoxaiyl am no~2, 6-di m&0hy| phenoxy] - 2- hydr oxybenzoi ¢ aci d
A solution of the title B conpound,

5- (4- am no- 2, 6-di et hyl phenoxy) - 2- ( 2- met hoxy et hoxymnet hoxy) benzoi ¢ aci d

2- met hoxyet hoxynet hyl ester (2.83 g, 6.3 nmlg ig 20 nL of THF is cooled to
0C and treated sequentially with N 2.d. Mﬁﬁmol) and ethyl oxalyl
chloride (0.915 nL, 8.19 mmol ) .{Aft 1

5 the ™ ure is partitioned
bet ween Et OAc and water, ah@ O ion i Mshed with brine,
pncentrated. The Nesifue is dissolved in

dri ed over anhydrous Na2S04 afd
30 nmL of EtOH and 20 nlL of aqteous 6N HCl is added. The'sm xture is stirred
at RT for 16 h) and EtOH is renoved under reduced pressure. The residue is
di l uted with walhertitieompeund isssinnitatetodoranpie 4: YMR EMIQ-dely1.9 0. 6h), 6.73-

filtratio ] I o @N r4 eq. | i zaf,i,0 r ptanile
gi ves. 5. [ R T oy eSO 20 3.t o BME s o e B Beflo o8
NMR ( DVSO-Jits B.0},. 382 (app t3H), J=18.0)) 7.52.(62H)s 102H)(s, ¥H)300.75 (s,AH); IR (KB7) 1161,
0-88-6.97 {0, f8da, 1607 SIS 4571}, 78 ik 24 (50 2K, 10.7(s) 1 1.
N-{4-[ 4- Hydr oxy- 3- ( pi peri di ne- 1- car bonyl ) phenoxy] - 3, 5- di et hyl phenyl } oxam c
actd A solution of title C conpound,

5-[ 4- (et hoxyoxal yl am no) - 2, 6- di met hyl phenoxy] - 2 hydr oxybenzoic acid (37 ny,
0.1 mmol) in 1 nL of DM is treated with NW (55 p,L, 0.5 nmol) and

1,1 -carbonyl diimdazole (32 ng, 0.2 mmol) at RT. The reaction m xture is
heated at 60C for 1 h, then cooled to RT and piperidine (24 p,L, 0.24 mol)
is added. After 16 h, the reaction is treated with aqueous 1.5 N Li OH (333
~ L, 0.5 mml). The m xture is agitated for 30 mn, and the reaction is
guenched with trifluoroacetic acid (TFA; 100 ~.L). The product is purified
by HPLC (nobil e phase; acetonitrile-water with 0.1 %of trifluoroacetic
acid) to afford

N-{4-[ 4- hydr oxy- 3- ( pi peri di ne- 1- car bonyl ) phenoxy] - 3, 5di net hyl phenyl } oxam ¢
acid: NWR (DVsO-ds) 1.34-1.63 (m 6H), 2.06 (s) 6H), 3.30 (br s, 4H), 6.36
(d) i HH J =2.3), 6.67 (dd, 1 H J =8.3, 2.3), 6.80 (d, 1 H J = 8.3),
7.53 (s, 2H), 9.38 (br s, 1 H, 10.6 (s) 1 H); ESI-M5 413 [ Mt1 ] +. Exanal e
47

N-{4-[ 4- Hydr oxy- 3- (nor phol i ne- 4- car bonyl ) phenoxy] - 3, 5- di et hyl phenyl } oxam ¢
acid WD 0a/58279 -41 OO/ OHO~1 \ ( N CH O PCT/ EPO0O/ 02683 The title
conpound is prepared simlarly to Exanple 46: ESI-M 415 [M+l ] +. Exanul e
48 N-[ 4- (3-Cycl ohexyl car banoyl - 4- hydr oxyphenoxy) - 3, 5- di net hyl phenyi ] oxam ¢
acid The title conpound is prepared simlarly to Exanple 46: ESI-NM5 427

[ M-1] " . (i) Exanple 49



N-~4- [ 4- Hydr oxy- 3- (2- met hoxyet hyi car banoyl ) phenoxy] - 3, 5
di et hyl pMe@gs§2ekani c acid O~ O~ |1 Ho _ ~ |1 H OH The ti tRCI/ERNIIHAd i s
prepared simlarly to Exanple 46: ESI-MS 403 [M+1 ]+. Exanple 50(ii)

N-~4- [ 4- Hydr oxy- 3- (2- mor phol i n- 4-yl - et hyI car banoyl ) phenoxy] -3, 5
di met hyl phenyl )-oxamc acid o/ O_ Ho~ 31H The title compound i s prepared
simlarly to Exanple 46: ESI-M 458 [ Ml ]i. Y WO 00/58279 PCT/ EPO0O/ 02683
- 42 Exanmple 51 N-(4-[4-Hydroxy
3- (pyridin-3-yl carbanmoyl ) phenoxy] - 3, 5- di net hyl phenyl }oxam ¢ acid O ~ O Ho _
~ | OH TiExamplé @5conpound is prepared sinmlarly to Exanple 46 ESI -IVB 422

I d |
[1(|\)/+(;1 ] +act i VF &‘ﬁ@éé ﬂ5§§° atvts%g'ﬁm% 'ﬁyd'!_‘l’axg’phgﬁo’%' 'I3r']mgﬁ'Rﬁp en) }oxa rl Sine

N-{4- [3 (ad1d | uor obenzenesul f onyl ) - 4- hydr oxyphenoxy] - 3, 5- di met hyl phenyl } oxam
ic acid) can be prepared for exarrpl e as follows: Conposition (for 1000
capsul es) Active ingredient 100.

\ '/
How(ﬁ\ ﬁj OH Q
The title compound is prepared similarly to Example 1: NMR (DMSO-d;) 2.06 (s, 3H),
6.65 (d, 1H, J = 8.8), 6.92-7.18 (m, 7H), 7.55 (m, 7H), 7.55 (dd, 1H, J = 8.8, 2.4), 7.70 (d,

1H, J = 2.4), 9.98 (s, TH), 10.69 (s, 1H), 10.72 (s, 1H), 10.75 (s, 1H); IR (KBr) 1326, 1487,
1506, 1692; ESI-MS 457 [M-17.

‘Example 26(2)
N-{4-[3-(4-Fluorobenzenesulfonyl)-4-hydroxyphenoxy]-3,5-
dimethyliphenyl}oxamic acid

\ 1,

A 4-Fluorobenzenesulfinic acid

A solution of 4-fluorobenzenesulfonyl chloride (2 g, 10.28 mmol) in 50 mL of THF
(distilled from Na-benzophenone) is cooled to 0°C and sodium borohydride (1.9 g, 51.4
mmol) is added portionwise. The reaction is stirred at 0°C for 2 h, then warmed to RT, and
after 2 h, quenched with water (5 mL). The solvent is evaporated and the aqueous residue
is acidified by addition of aqueous 6N HCI. The product is taken up in EtOAc, washed with
brine, dried over anhydrous Na,SO, and concentrated to give 4-fluorobenzenesulfinic acid:
NMR (DMSO-dg) 7.12 (app t, 2H, J = 8.3), 7.5 (dd, 2H, J = 8.3, 6); ESI-MS 159 [M-1].



Lact o0se250.0 gM crocrystaliine cellul ose30.0 gSodium!lauryl sulfate2.0
gMagnesi uwosipgea7at €8. 0 g ' The sodium lauryl sulfate is addeci/ER0ol0Res3

| yophili"zed active ingredient via a sieve with a nmesh size of 0.2 nm Both
components are intimately mxed. Then first the lactose is added via a
sieve with a mesh size of 0.6 nmand thedthe microcrystalline cellul ose
via a sieve with a nmesh size of 0.9 mm Thereupon these conponents are
intimately mxed for a further 10 minutes. Finally the magnesium stearate

i s added gi a @(@Fmﬁio%ﬁﬂrﬁsﬁ‘ﬁshijgﬂeﬁé.1(h -giofm After 3 mnutes of further
m xi ng) 390 ng each of the for ation obtained are filled into hard

gel atin capsul Asolitioniof thedtitle A gemposh Adluorehenzegesyfinicadd 63 grd@. 15smmpl) im
conpound @4 rntLl"Eﬁ Wé?éﬂk‘ Adé¥tfa 5o Fﬁon W&f%gﬁé@éw 8 (—1(@'8)1T8?mrﬁol 3‘83n§ Z

in which Wis O S(O or s”- SR4

- S( O 2R4, OfcﬁHe@(@)@TNFQB%"f hx thesprecipitaed)pirs is colested by vacuwum ﬁl'tratlomand or 5'
p05|t|on ydr ) V. (A _|tuted
ai koxy, ara oxy???a%lgId'-isCh a%d%ﬁ%@xuyggt g%%@mo@ya?(o&(? 4ﬁ§{>}b§@@r€ ”%ﬁaf%g n,

t ri f 1 uor obenzepke)l,4-disk INMRKDMSD-dg) 6T @, nyu J =f8), 6.92 Kddjrblxy = ), DAK(D, WH, J

het or oar ariehy bPeRrete % T8 IR R Y RS ALI K. 06 &b s 5.,

or alkyl;[NMM]is optionally substituted aI kyl, aryl, aral kyi, heteroaralkyl
or heteroaryl; R5) R6 and R7 are independently hydr ogen, optionally
substituted al kyl) cycloal kyl, aryl, aral kyl, heteroaryl) or heteroaraikyl;

or R5 andcR6 canpiensitheth -@hkwpmﬂ RP)-2 ﬂhbbbﬂeﬂk&iéé&%ﬁl r@l S, $(0O,
S(O 2 or NRY vvhf‘gh t og etﬁer w th 0e?’*r-n-'?‘rlogen atomto S‘)ﬁh’e e2y are
g

attached form 3ahslitle B cpmnqyngez éc&flqaQrﬁgenzenesulfonyl)benzene -1, 4 dnol 4.48
mmol) is added to a suspension of NaH {60% dispersion in mineral oil; 0.39 g, 9.86 mmol)

in 15 mL of NMP at 0°C in one portion. The mixture is warmed to RT and after 30 min, 4-
chloro-3,5-dimethyinitrobenzene (1 g, 5.38 mmol) is added and the reaction is heated at
120°C for 1 h. The reaction is cooled to RT and quenched with aqueous 1N HCI. The
mixture is partitioned between water and EtOAc, and the organic solution is washed with
water and brine, dried over anhydrous Na,SO, and concentrated. Chromatography on silica
(eluant; EtOAc/hexane - 1/2 / 1/1) affords 4-(2,6-dimethyl-4-nitrophenoxy)-2-(4-fluoro-
benzenesulfonyl)phenol: NMR (CDCly) 2.11 (s, 6H), 6.85- 6.96 (m, 3H), 7.00 (app t, 2H, J =
9), 7.88 (dd, 2H, J = 9, 5), 7.98 (s, 2H), 8.73 (s, 1H).

D. 4-(4-Amino-2,6-dimethyiphenoxy)-2-(4-fluorobenzenesulfonyl)phenol

A mixture of the title C compound, 4-(2,6-dimethyl-4-nitrophenoxy)-2-(4-fluoro-
benzenesulfonyl)phenol (0.69 g, 1.65 mmol) and palladium on activated carbon (10 wt. %;
69 mg) in 10 mL of EtOH and 10 mL of CH,Cl; is stirred under hydrogen atmosphere (Ha, 1
atm) for 6 h. The catalyst is removed by vacuum filtration through celite, washed with a 1/1-
mixture of EtOH and CH,Cl,, and the combined filtrate and washings are concentrated and
dried under vacuum to give 4-(4-amino-2,6-dimethylphenoxy)-2-(4-fluorobenzenesulfonyl)-
phenol: NMR (DMSO-dg) 1.93 (s, 6H), 4.92 (s, 2H), 6.34 (s, 2H), 6.85 (d, 1H, J = 9), 7.00
(dd, 1H,J =9, 3),7.12(d, 1H, J=3), 7.43 (app t, 2H, J=9), 7.94 (dd, 2H, J = 9, 5), 9.41 (s,
1H), 10.4 (s, 1H).(a)



n represents zero or an integer from1l to 4; or a pharmaceutically

accept abl woxaisg27®her eof . 2. A conpound of claim 1 with theP@FBPoEB683nat
when X is -C(ONRS5R6, Z is different from hydrogen. WO 00/ 58279 -44 3. A
conmpound of claiml1l or 2 of formula ( inwhich Wis O or S; PCT/EP00/ 02683
Xis -S(O2R4; R4 being |ower al kyl, phetmyl or phenyl substituted by one or
nore substituents selected fromthe group consisting of |ower alkyl, |ower
al koxy, halogen and trifluoronmethyl; or is -S(O 2NR5R6 or is -C(ONRSRti ;

R5) in ed&h dh{]3-(#Fingréhehzegesultonylpdvhydedxyphenoxy]f¥5- i n each case, being
hydr ogen, .|l o al k ubstituted by NRSR6, 3- to 7-nenbered
cycl oal kﬂi %@% Q‘MH@‘F%\S@%‘M%&%% by one or nore substituents sel ected
from the group emiglesdtitR@tind Dl cowiound k#k&-aﬂnmaez e%lukahwbh&ed@gzgmudm-
trlfluororrethyl pyridyl or N-|ower al k

b g banzetesuirbOUIRbeneDaY G heh BRONANEE R QS Hietvi cERlatas Basiop 2b180°C
( g) 2 Wm7feha howd B Redctivh tsfhaoma telpw Qﬂ@ﬂueﬂ{w&élé’te‘@é‘mﬁbﬁeﬁ‘iﬁ i @a&hhached form

r oxy

- to ered ring; ; en or
hydr ogen ChRomato RN Silsiakian BGAgIhoxanms KD, ? #8) adorHy hﬁwadgéwom- | over
21)?:/): ned Dbel ﬁgﬁﬁgnﬂeneggm&?’k% 3alh ﬁag?trhggt e‘éyl%bg'%%&yvﬁu ﬁﬁ?oge her vm th
t he nitr dg&CIQNIAG Bkl £1.5),106 {8, &H) 4.42 i RH, dr=n7.8), 5.906.28 (meBHE 72 (@ppg ;
1 B0 ) 2980 %) 995080 o R P BAE RSPl MRV "
A conpound of claim 1 or 2 of the formula
F. N-{4-[3-(4-Fluorobenzenesulfonyi)-4-hydroxyphenoxy]-3,5-
dimethylphenyl}oxamic acid
A solution of the title E compound, N-{4-[3-(4-fluorobenzenesuifonyl)-4-hydroxy-
phenoxy]-3,5-dimethylphenyljoxamic acid ethyi ester (773 mg, 1.58 mmol) in 15 mL of EtOH
is treated with aqueous 1N sodium hydroxide (NaOH; 4.75 mL, 4.75 mmol) at RT. After 1h,
the reaction is quenched with aqueous 1N HCI (5.5 mL) and the product is taken up in
EtOAc, washed with brine, dried over anhydrous Na.SO, and concentrated. The product is
triturated with Et,O and dried in vacuo to afford N-{4-[3-(4-fluorobenzenesuifonyl)-4-
hydroxyphenoxy]-3,5-dimethylphenyl}oxamic acid: NMR (DMSO-ds) 2.06 (s, 6H), 6.88 (d,
1H, J = 9), 7.03 (dd, 1H, J = 9,3), 7.13 (d, 1H, J = 3), 7.43 (app t, 2H, J = 9), 7.61 (s, 2H),
7.94 (dd, 2H, J = 9,5), 10.5 (s, 1H), 10.69 (s, 1H); IR (KBr) 1240, 1481, 1685, 1764; ESI-MS
458 [M-17.

The following additional compounds are similarly prepared.



WD 00l 58279 - 45 PCTIEP00/02683 R2 Y/ W/ , X ~~1 1 ¢c~> RL "(CHn- "N ~
R3 ~ ~ %odoRsfei N Which WisCorS;, X is -SR4, -S(OR4, -géfhedehlessS(O 2NR5R6
or -C(ONRSRS; Yis Oor HZ, Z is hydrogen, hal ogen, hydroxy, al koxy,
ar al koxy, acyl oxy or al koxycarbonyl oxy; Rl is hydroxy, |ower alkoxy or
aryl oxy; R2 is hydrogen, hal ogen or I|-@der al kyl; R3 is hal ogen or Power
alkyl; R4 is optionally substituted al kyl, aryl, aral kyl, heteroaryl or
het eroaral kyl; R5, R6 and R7 are independently hydrogen, optionally
substi tfoted—arkyr, cycloal Kyl, aryr) aral Kyl, heteroaryt) or neteroaralkyl;
or R5 and R6 conbined are al kyl ene optionally interrupted by O S, S(O)|
S(O)2 or NR7 which together with the fitrogen®gy®mto which they are
attachgd forma 5- to 7- menberedyri pgNar pts zero, 1 or 2; or &
pharmacleutically acceptabl e @t -@ : conmpound of claim1 or 2} of
the forjmula wherein X is -S(O) 2[4, N- STO 2NR5R6 Bt - C(O)NRSR6; Z is hydrjoxy,
| oner al kanoyl oxy or al koxy; R1Yi s hydroxy or |ower al koxy; WO 00/ 582{79 -
46
Example NMR IR (KBr) | ESI-MS
R4
27 (MeOH-dg): 2.02 (s, 6H), 6.85 (d, 1H,J=7), [1209, 440 [M-1T
6.98 (dd, 1H, J =7, 2.3), 7.26 (d, 1H, J = 2.3), |1479,
R4 = Ph- 7.53 (s, 2H), 7.55-7.68 (m, 3H), 7.93 (d, 2H, J {1697
= 7)
28 (MeOH-dg): 2.12 (s, 6H), 6.84 (d, 1H, J = 8.3), [1207, 474 [M-1]
6.96 (dd, 1H, J=8.3, 3), 7.24 (d, 1H, J=3), [1479,
R4 = p-ClICgH,- 7.53 (d, 2H, J = 7.5), 7.58 (s, 2H), 7.90 (d, 2H,[1697
J = 7.5)
29 (MeOH-dg): 2.10 (s, 6H), 2.41 (s, 3H), 6.82 (d, |1149, 454 [M-1]
1H, J = 9), 6.95 (dd, 1H, J = 9, 3), 7.19 (d, 1H,[1207, 473
R4 = p-MeCgHs- [ =3), 7.45 (d, 2H, J = 8.3), 7.53 (s, 2H), 7.77 [1481
(d, 2H, J = 8.3) [M+NH,]"
30 (CDCly): 1.98 (s, 6H), 3.80 (s, 3H), 6.80-6.82 {1209, 470 [M-1]
(m, 2H), 6.89-6.93 (m, 3H), 7.31 (s, 2H), 7.73 1475,
R4 = p-MeOCgHs-  |(d, 2H, J = 7.2), 8.73 (br s, 1H), 8.89 (br s, 1H)|1588,
1705
31 (DMSO-dg): 2.07 (s, 6H), 6.89 (d, 1H, J=9), [1207, 508 [M-1]
7.08 (dd, 1H,J =9, 3),7.15 (d, 1H, J = 3), 1476,
R4 = p-CF;CeHs-  [7.60 (s, 2H), 7.98 (d, 2H, J = 3), 8.08 (d, 2H, J[1697
= 3)
32 (MeOH-d,): 2.12 (s, 6H), 3.23 (s, 3H), 6.96-7.0[1205, 378 [M-1T
(m, 2H), 7.11 (d, 1K, J =2.2), 7.51 (s, 2H) 1481,
R4 = Me- 1687,
1739
33 (DMSO-dg): 0.81 (t, 3H, J = 7.2), 1.24-1.36 (m,{1205, 420 [M-1]
R4 = n-Bu- 2H), 1.41-1.51 (m, 2H), 2.04 (s, 6H), 3.37 (1, 1488,
- 2H, J = 7.2), 6.88 (d, 1H, J = 3), 7.08 (dd, 1H, [1694 439
J =9, 3), 7.15 (d, 1H, J = 3), 7.00-7.10 (m, [M+NH.]*
2H), 7.57 (s, 2H), 10.67 (s, 2H)




R2 and R3 are lower alkyl; R4 is aryl; PCT/EP0O0/02683 R5, R6 and R7 are

i ndepewdmog/asg7onydr ogen, optional ly substituted al kyl, ®a/ErabRIBI aryl)
aral kyl, heteroaryl, or heteroaral kyl; or R5 and R6 conbi ned are al kyl ene
optlonally |nterrupted by O S) S(O, S(O2 or NR7 which together with the
nitrogen atomto which they are atta'c%d forma 5- to 7- nmenbered ring;

whi ch may optionally contain another heteratom sel ected from oxygen)
nitrogen and sulfur; or a phar maceut i caI I y accept abI e salt thereof. 6. A

conpound of the, for T a / 3' + OH IS
-S(O) 2R4 or - )2NR5R6 «,403% }%g R7 g‘?ﬁ"f‘r

i ndepe dentRﬁ:thrr-ogen) %?é)r yI 9 R5 an
conbi ned are CH2CH2- Q@ S(O)@%fr ._ﬁ)O)

whi ch together with th t1 %H)omto Whl ch they arJ1 t achdy

6- menbered ring; or a pharnmaceutically acceptabl e prodr ester thereof; or
a pharmaceutically acceptable salt thereof. 7. A conmpound according to
claim6 wherein Xis S(O2R4 and R4 is phenyl optionally substituted by

| ower gl kél ! B?I o) |ower al koxy or trifluoronmethyl; or a pharnaceutically
accept t hereof; or a phar maceuti cally acceptabl e prodrug ester

wﬁaef; (ZNZ{QEBSWrOp P&ﬁ%%} ?%@p)hg%;;?m?) 5-di net hyl phenyl }

oxani c dimettylpheni{)) alkhtamie aE[aT / EPOO/ 02683 - 47

N-[ 4- (4- Hydr oxy- 3- phenyl sui f anoyl phenoxy) - 3, 5- di net hyI phenyl ] oxam ¢ aci d;

N-{4-[3- (4-Fl uorophenyl sul fam)yl )- A- hydroxyphem)xy] 5-di net hyi phenyl )oxam
|

ic acid;

\@e , 5-di net hyl phenyl } oxam
ic acid,

N-{4-{3-(2-Fl uor ophenyl
N-{4-[3-(3-Fl uorophenyl suI fam)yl )-4- hydroxyphenoxy) 3 5-di net hyl phenyl } oxam
ic acid; The title compound is prepared sumuarly to Example 26: NMR (DMSO dg) 2.05 (s,

M [%H%déso 2P, e T YRS 05 Yud AT ORIV L 3103 L' By eny! +oxa

m c aci
N- (4- [ Im(4H P\ vesqbe ey, ss+Bfsasizy/ 10.18 (W dHP X035 RNy 12.8.(br litrgltiRykBAENY| } OXa
m c aci
N-{4- [Jqﬁﬁ/’d@y"{’sﬁ( ﬂ@?ﬁy\%ﬁeﬁﬁ%ﬁ%’%ﬁ? B\ﬂé]mxy] 3, 5-di met hyl phenyl ) oxami ¢
acid; N-[4-(4-Hydroxy-3-propyl sul fanoyl phenoxy) - 3, 5- di net hyl phenyl ] oxam ¢
aci d; Example 36

N-[ 4- (4- Hydr oxy- 3- i sopropyl sul f anmoyl phenoxy) - 3, 5- di met hyl phenyl ] oxami ¢

aci d; N[ 4Ncts-[BidFlucrnobsnagnesultopyb-d-ysirexyphenozyl3, 8 et hyl phenyl ) oxani ¢

aci d; biilyy! sul f anoyl phenoxy) - 3, 5- di net hyi phenyl ] oxami ¢
aci d; H:“{\éfh?gﬂ{t%g %ﬁﬁ?*\amyf’ 4- hydroxyphenoxy) 3, 5-di net hyl phenyl ) oxam c
aci d;

N-[ 4- (3- Cycl ohexyl sul f amoyl - 4-Qiydr * -di met hyl phenyl ) oxam ¢
acid; N[4-(3-D net hyhaul f ano ‘ oxy oxy 5- di met hyl phenyl ] oxam ¢
aci d;

N-{4-[ 4- Hydr oxy- 3- (pyrrogi di ne- ﬁ sul f onyl )phen%xy] § di et hyl phenyl } oxam
c acid;

N- { 4- [ 4- Hy dTheyitig comppund i$iprepdred sinfilarly td Prampia Rp: BMB-(BMSBR-ta) 1204elay | } oxani ¢
aci d;

N-{ 4- [4?'1—!5/2(15%% 5-6 - Hr)r’e?ﬁzp((d I“l‘iyl s%)l 7 dfj 1, Henox ﬁ) 1%( mét M :? enyI } oxam
ic aci @.45 (m, 4H), 7.93 (dd, 2H, J = as 5.2), 9.93 (s, 1H) 105(brs 1H), 12.1 (s,1H), IR(KBr)

N—{4 [4|4|§l5d(é%>§yﬁ17( @I%Q@ﬂﬂl]sm f onyl ) phenoxy] - 3, 5- di net hyl phenyl } oxam c
N-{4 [ 3- (Di oxot hi onor phoi i ne- 4-sui fonyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phen
yl ) oxa

N-{4-[ 4- Hydr ox ridi n-3-yl sul fanmoyl ) phenoxy met hy oxam ¢
aC|{ d: L4-Hy 3- 4-[% élugrobenzenes%lfonyl)-‘t-hyydrz))?yphenox;]-s S-dlmethylphenela }

N-{4-] (1- net hyl - 6- oxo- 1, 6-di hydropyri di n- 3-yl sul f anoyi )phenoxy]
- 3, bdi fgﬁ%ﬁﬁ%él ) oxam ¢ aci d;

N- (4-[ 3(4- Fl uorophenyl sul farmyl ) - 4- hydr oxyphenyl sui f anyl ] - 3, 5- di net hyl pheny
| } oxam ¢ aci d;

N-{4-[ 3- (4- Fl uor ophenyl sul f anmoyl ) phenoxy] - 3, 5- di net hyi phenyl } oxam ¢ aci d;
N-{4-[ 3- (4-Fl uor ophenyl sul f anoyl ) - 4- hydr oxyphenoxy] - 3- net hyi phenyl } oxam c
aci d; WD 00/ 58279



- 48 PCTI EPOO/ 02683 _
N-{ 4- [ 3- (wddmsse®benzenesul f onyl ) - 4- hydr oxyphenoxy] - 3, 5- di RET/BYdO2683Y| } oxam
ic acid;

N-[ 4- ( 3- Benzenesul f onyl - 4- hydr oxyphenoxy) - 3, 5- di net hyl phenyl ] oxam ¢ aci d;
N-{4-[ 3- (4- Chl or obenzenesul f onyl ) - 4- hydre&Xyphenoxy] - 3, 5- di net hyl phenyl ) oxam
ic acid;

N-{4-[ 4- Hydr oxy- 3- (t ol uene- 4-sul f onyl ) phenoxy] - 3, 5- di net hyl phenyl } oxam ¢
actd;

N-{4- [ 4- Hydr oxy- 3- (4- met hoxybenzenesul\f ory| )Shéﬁgogl] - 3, 5-di met hyl - phenyl } ox

am c aci d;

N-{4-[4- Hydroxy 3-(4- trlfla
enyl } oxam ¢ aci d; H OH

N-[ 4- (4- Hydr OXéhB met hanesul f onyl phenoxy) - 3, 5- di net hyl| henyl ] oxam ¢ aci d;

N-{4-[ 3- (But an qtltéamrnmur)dmpr@w@skymledm%xasnme @B MR (MsiQhli) 120068, ¢
L
ﬁf!{ 4-1 4- I—@'aa’gxsf%‘%‘* gr opa 3. 429 gu%l?lonyl 3 8ezn dxﬂ* é 59)d6| t(?‘i)%Ithae%“ doQS'm c

acid 9,3),7.15(d, 1H, J=3), 7.23 (app 1, 2H, J 9), 7.88-7.93 (m, 2H); IR (KBr) 1199, 1493,
N-{4-[3-( ﬁéﬁ-‘é‘é’lﬁ‘f%@[ﬁfﬂ‘ f%%w-iﬁ' hydr oxyphenoxy] - 3, 5- di net hyl phenyl } mal o
nam c aci d; ™’ ’ )

N-{4-[ 3-(_4;ij uor obenzenesul f onyi ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phenyi ) succ
i nam ¢ acgd;

3-{4-] 3- (E—@B%enzenesul fonyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phenyl am no
} propi onic aCN44-[3-(4-Fluorobenzenesulfon I)-4-hydroxyphenoxy -3-methylphenyl}oxamic
N-{4-[3-(4-Fl uorobenzenesul fonyl)-4 ydr oxyphenoxy] - 3- met hyl phenyl } oxam c
aci d; (4)acld

N-{3, 5- Di br omp- 4[ 3- (4-f | uor obenzenesu fonyl) 4 hydroxyphenoxy] phenyl } oxam c
aci d;

n onyl -noxy]-3,5-dinethyiph

N-{4-[3-(4-Fl uorobenzenesul fony 5 di met hyl phenyl } oxal
am de;
N-{4-[ 3- (4- Fl uor obenzenesui fo )H4 hydr oxy n@bdy - di net hyl phenyl }-N -

propyl oxal am de;

v d-[3- (4P U9ho RedesHESId Rpredarda Q.‘mlfaﬂifYQE%}%Xlz'e?’NWédméMsPﬁ?m,}' N -

i sopropyl oxal am
N- But yI - N3HJ, &Q(Béd( AHf § ed)0BORAd Sl £ Ghy. 16 Wdh§dr b=\ Bd eS8\l B],5-<IBREt4dy| ph

enyl} oxa d

N-{4-[3-(4- |tu%?o en%e7n6e151(ﬁ4 onny) :ﬂyd74>ﬁd Hér‘ljoxa)] 7§75(d8’i t%y?kﬁ’]enyﬁ-N‘ -
(2 met hox{sstthiy,| HooXkta(sanHiidR (KBr) 1234, 1495, 1697, ESI MS 444 [M-1].

N-{4-[ 3- (4- Fl uor obenzenesul f onyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phenyl ) -2-m
or phol i n-4-yl 2-oxoacet am de;

N-{4-] 3-(Exmm)enzenesul fonyl ) - 4- hydr oxyphenoxy] - 3, 5- di net hyl phenyl }-2-m

hol i n- 4-yl 0/ 58 [ EP00/ 02683
N {4- [ 4]yt oRyiS - PTaRe-AT i TIUaralisa SR SHERY RV E xRNy RO )P Y
d;
&024 [ 4- Hydlrdoxy 3- (nor phol i ne- 4-car bonyl phenoxy] 3 5-di net hyl phenyl } oxam c
aci d;

N-[ 4- (3- Cyci ohexyl car bamoyl - 4- hésdro hy| phenyl ] oxam c

aci d;

N-{4-[4- Hydr oxy- 3- (2- met hok"&? L) d| met hyl phenyl ) oxam
ic acid,

N-{4-[4- Hydr oxy- 3- (2- mor phol i n- 4 yI et hyl car banoyl ) phenoxy] - 3, 5- di net hyl phe

nyI }oxam c aci g he&iﬂél compound is prepared analogously to Example 26 NMR (DMSO-da) 6.91
I—Zéi Xy- 3- 8 i n-3- I carb %)y(é?ﬁ) éx 4 i met hyl phen oxalm c

aC| d P e {Oigc,(QP t@p?hl?k At ¥ Feh bt ('QPP 137:8 Faas cbRpYuid

aCCOfd' NG (hO213))8.29M8, ), %@'4@ 11H)t 918|5d(§r1l’-7|)hﬂ3 (ETL '10'9401‘483& 540, CBaBNt

for the prevent| on and treat nent i sease associated wth an imbal ance

of thyroi EShMHEBEEM-Ahd for the prevention and treatment of occlusive

cardi ovascul ar
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conditions in which hyperlipidem a and hyperlipoproteinema are inplicated
and for: tweopseeention and treatnment of hypo- and hyper -t IRGTSERMHRGEI
obesity, osteoporosis and depression) for the reduction of total
chol esterol plasnma | evels and | evels of LDL-chol esterol and for the
prevention and treatnment of atherosclero® s and coronary heart disease. 10.
A pharmaceutical conposition conprising a therapeutically effective anount
of a conpound according to any one of clains 1 to 8 and a pharnaceutically
accept abl e CGN {4-FM&mm&fwlwlﬁydroxypheno }3,5-
: . An. AH@A | . AH. An. AY. ALR. As! . Al'r. AL! @3' A CA@A A5 A cy. AA
. A[ r- /&limethylmenw@xalmm A5l . A A AR Al.As. A
A A A AS. A @) iep! Mvpke [V]ca] ca] cal] ca] caU] ca] cTa] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca] ca] ca] ca] ca] caU] ca] caU] ca! nBPd
* aSbzupkfa\ W] ca] ca] ca] ca] ca] ca] ca] qa] ca] ca] %U],OaU] cal ca] ca] ca] ca] caj ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal gq] 68 05 UBYAYXOBRGE ' d' | (((
~ytoj e_Zkfa\ W] c] cal] ca] ca] ca] cf] ca ca] ca] ca] cal cal ca] ca]c
a] ca] ca] caU] caU] ca] ca] ca] caN ahca A 1TESIU /001
2R2_2T5b5| 5555566zupkf a\ W] calica] a] cal ca] ca] ca ] cal ca] ca] ca] cal] ca] cal ca
] cal] ca] ca] ca] ca] ca] ca] ca] ca] ¥a] ca] ca] ca] ca] ca]caU] ca! 67" 7VI7777777778889k9
9N' [

: $=}xsni d YT-L ¥ l]nd 'fga] aarl?d anzjdog?useﬁo E)ﬁ]mga] Uﬁ‘ lﬁPcaﬁo ¥ 20? calc

aU] ca] caujsc&ﬂi)s@w&:@} ctlalU]l ef])c&0Bddd.c1 i JcaPc)) ¢APdd] t J = 3), 7.42 (app t, 2H, J =

ca caul ool EAlT e af L) Caf CCaPe e areay iy ouer e e AR AR IFL AP € Ca

U] ca] ca] ctH); IR (KBr) 1141, 1250, 1481, 1676; ESI-MS 497 [M-1], 475 [M+NH,]".

DEQEXEZEG GGGEEQHHHRI M clrl1JJ KKKLLm_L) MoMVWIMMBN wr mhc”Y] cal ] ca] cal ¢

a)J ca) ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]ca]ca]calcal
ca] ca] ca] Exdmplecst! BNNI ONOOOCPPPP+P P=PPPQQQy QQLQQVR*RSj SSS! T} TT+U7Uzupkf a\ V

] U] ca] ca] ca] ca] ca i:ca‘]! cal cal ca] m&calﬁ al cal cal] ca ca] o

a] ca] ¢ a] caU] '8-4@1 e lfohyd qdiget ylphewl

a) aabcntc ,lbrm:i sxXbhlige! ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] caU] ca
Ul ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! cc: ddeheeef f gpggghj ;

kKkkl zmmmmmmggSrrr @su~ytoj e [ V] ] ca] ca] cp] ca] ca] c%cﬁ] caU] cal] ca] caU] cajcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calllsal.a] calcf ] cal uvr v WX gx xy
{1'|[ ~@BKchLXTzupkfa\W]] ca] calta] @ia] cf @ ] ca] cal] ca] ca] ca] ca
] ca] ca] ca] ca] caJ ca] ca] ca aRcdNea) Be :, SEKSZt *- 9@D

a} (8~ytoje ZU ] caV]ca] ca] ca] ca] ¢ia] cH] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] cal ca]
ca] ca] ca] cal] ca] cal] ca] ca] ca] caJca] ca] ca] ca! 8k! 0/ >9[ vl x~xsnmhc”Yj e ZU] ] ca] ca
] ca] ca] cal] ca] Thélitetbmpound is prepared analogously to Example 26: ES-MS 499 [M-1], 518

U] c”a] ca] l\? caj ca] cal cal cal ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
x} EP, 3Bcl [-C@][ _"31]] 13~ysnhc] Wrhc”Yj e ZU] ] U] caU] ca] cal] ca] cal] ca] cal] cal] ca] cal]
ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] calU]ca]ca7: CJY ¢
sv"z0gLNuQ{ vpke' ZUj e ZU] ] cal] ca] caV] ca] cal] ca] caV] ca] caV] ca] caV] ca] cal] ca] c
a] ca] ca] cg‘.ﬁﬂp&ﬂla] ca] caU] caU] ca] ca] ca] ca] ca] caljca]ca Q cl quX );

?{vpke Y. .

U]{c’ea] ca ca] c Elﬁ& b ze sul X'J] a‘]%rg 'é‘]‘??a ca ‘é‘é“ th!l']’ PJchl,a cal] ca] ca
U] ca] ca] clsUpwr}yjfmtptaﬂlida\/] ca] caf iuzD TYkt {vgkd*XRke ZUU] cal] cal] ca

Ul cral] ca] ca] caU] ca] ca] ca] caU] cal] ca

Ul c”a] caU] ca] ca] cal] ca] ca] ca] cal] ca] ca 2 U] c’\a]\g/a?ca] ca] cal] ca

?A f DRQ ?}{vql fa\WJ] ca] ca] ca] caUlsa] ¢4 - cal ca] cal] ca]caJca]c
alUl c a]ca] caU] ca] cal] ca] cq] caNJ] (oF: I
}ELi k6| vgkf " [ VI fa\ W] c] ca] d] Ca aOHcaf cay] ca] cal] ca] cal] ca]
caU] ca] caU] ca] caU] ca] cal] ca ca aU] ca] caj ca] cal] ca6?ADY

LQO$/ x} ~yt nga\ W fa\WJ] c]] ca] cal] cal] ca

U] c”a] ca] ca] caltbaltite ¢bmppund isgisppaliedaidatogpusly th Exampla)26a ES-MP]498][Mal)], 53Bca

[M+NH,]".
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U c*a] ca]ca]ca]c a]caTV[{.#/ >"s}~wgkfalU fa\WJ] U]c”a]ca]ca]cal] cal]ca

Ul c”a] ca] eaj evzses)] c$a] cal] cal] ca] cal] ca] ca U c”a] ca] ca] ca] eat/eeadress

U] c*a] ca] ca] ca] ca] cal S*adCf gBM wpj d_zZUI f a\ WJ] ] ca] c$a] cal] cal] ca

Ul c*a] ca] ca] c$a] caU] caU] ca U] c”a] ca] ca] ca] c$a] cal] cal] ca] cal] ca] ca

U] cMa] ca] ca] ca] c$a] cal] cal] ca% F¥@N -38-

nep} xsmhb] XI fa\ WJ] ] c] ca] caU] ca] caU] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca
] ca] cal] caU] cal] ca] ca] cal] ca] cay caU] ca U] c’\a] cal] ca=

ooy col SO MRttt e gisinad

U] c”a] ca] ¢lirog el fi @xsmhc” XSl fa\ W ] caU] ca] ca] ca] ca] c*a] ca] c”a
U c”a]ca] ca]c a] caU] caU] ca U] c"al caU] ca] cal ca] caél] ca(] calcalc
a] caU] cal ca] cajc”a Ucha / NOZHT

;111 +"ztoje [ Vc] ca] ca] ca] ca] ca] ca 3
] ca] ca] ca] ca] ca] ca] ca] ca] calca a] A RS $ S $[ $i $x
VYREEE' . "{vqlgb] Xj e[ ]cC ca a a] a] Ca caq)lda aTEa] ca] cal] ca] cay
ca] c"al ca] cal] ca] caU] cal] ca] caU]o:a] a] ca] ca] ca] ca] ca] ca
""" (()))))))_I)* *1+++, , - 8-?-444455@| wql fa[ Vj e [ Ve caUk caU]c cajc
a] caU] ca] ca] ca] mmtl@&pmpuaql caeqrea@qedaqr@mogalyéo Examplo26¢ Fcéiﬁ&d?d tJ]]cé @a] c
a] cal] ca @(m M*EN
o 4<@XB<E <> @\55@| wgl fa[ Vj e [ Vc] cal] ca] cal] ca] caU] ca] ca] cal] ca] ]
ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] caU] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca@f
D'10% : & (RuarddQ%kk& ()- 10% & ()- @O0% & ()-110% & ()-L10% & ()-) aBs-
10% & ()-m%g)-! 10% & ()-10% & ()-y:10% & () -!
109" Z7M& () -) N-Wﬁgamm&fdﬁenieﬁ@&ﬁl&h{y))-#ﬁf}tﬂ%x&b(\éné)kyg-a,s-dimethylphenyl}-N’-(z-
10% & () - 100 g &610% & -ep! dE2#10% & () -2zs03"10% & ()-, . 10% & ()-,y, 10
% & () - * 10981 °{‘§ ethy %"&G'PJ Mnb@ FL$10%& ()- 10: 10: 10:
10% & ()-810% & ()- 7 10% & ()-5@0% & ()- zI "PlS@O%Kg()

H
\O/\/N\nj\ F
(@]

The title compound is prepared analogously to Example 26: ES-MS 517 [M+1]".

L] caJ ca]ca] ca] ca]ca

Example 45
N-{4-[3-(4-Fluorobenzenesulfonyl)-4-hydroxyphenoxy}-3,5-dimethylphenyl}-2-
morpholin-4-yl-2-oxoacetamide

]iﬁl

The title compound is prepared analogously to Example 26: ES-MS 5§27 [M-17, 529
[M+1]%, 546 [M+NH,]".

Example 46
N-{4-[4-Hydroxy-3-(piperidine-1-carbonyl)phenoxy]}-3,5-dimethylphenyl}oxamic
acid



10HH 10HH 10HH! s

+#10%4HE WO- 0058299y #10%4HH&' () - zs! 10%41& () - g! +L$10%HHE () - nBRIEIYER@BIR6S?

910%& ()- & 109%& ()-Lf#10%& () -

9g#10%& () - F" @O0%& () - 10%& () - P} A?7AP1S9+109%&' ()- 9( 109%& ()- 9l %40%& ()-! YF'1
09%& ()-! F'10%& ()-&310%& ()-Pd dYNCS 13910 10710%&' ()-L96g10%& () -
L&MLOY%& () - 90109%&' ()-s- YI0%&' ()-*. aaBYNCSy10% & () -

f10% & ()-fz10% & ()-S10% & ()- @0% & ()-!f10%\ & () - SbdBYNCS! 93@10% \ & ()
-f9 m

10% & ()-10% & ()-"10% & ()-L10% & (JAZ1@9h & () -JD6dEYNCS! L/ 10% & () - Y. 310%
& ()-LY+10% & ()-) 10% & ()-9&S}|j0% 93 Y-

<=>X\ bCS! X10%4&' ()-! 10%4&' (¥

10\ 9- 10% & () - 610% & () - 210% & ()N\ | #ESPMMDY “OH

“UF4"109& ()-!C F4A"109HHE () - ! 7 9109%HH& () - y! LY%#t10%HHS () - ! &SH109HHE () - ! $10
UHHE () - $$$$988 YB%4194 ] > " F10% & ()-z10% & ()-S

10% & () -, 10% & ()-S10% & () - 10101049X%n9BORGEAE| ] > *, F10% & () -,

10% & () Jslo%H%%—mmﬂmwrephmmw%memmoe(ynm!zw)benzoiq apid-2-

(R sAte BV R Rater o™ 00gie (371 @ovabie (1) 1001 1011

%8}) A}_L&U( )4 12;{%},&&%&&%%& it B%@ﬁ.r ﬁgﬁ !(&%Oé)@bkgréigﬁ in@mineral oil; 1.32 g, 33 mmol) in 50

L™ 10%-&' (it sfRMAES cpofed-to ORC ad&2BhdiyOrokytiditAoit cjd (1.94+d,00Rin(ol) iE-ad@8ain( ) -

| GHLOME L) O il Wb o oY el s B 938 i, Wirforo-a.5-
dimethyi-nitrobenzene ( 2.41 g, 13 mmol) is added in one portion and the reaction is heated
at 120°C for 3 h. The reaction is cooled to RT and 2-methoxyethoxymethyl chloride (2.85
mL, 25 mmol) is added. After stirring for 30 min, the mixture is poured onto water and the
product is taken up in Et,O. The organic solution is washed with brine, dried over anhydrous
Na,SO, and concentrated. Chromatography on silica (eluant; EtOAc/hexane - 1/2 — 3/2)
affords 5-(2,6-dimethyl-4-nitrophenoxy)-2-(2-methoxyethoxymethoxy)benzoic acid 2-
methoxyethoxymethyl ester: NMR (CDCl3) 2.23 (s, 6H), 3.36 (s, 3H), 3.38 (s, 3H), 3.54-3.60
(m, 4H), 3.80-3.90 (m, 4H), 5.28 (s, 2H), 5.52 (s, 2H), 6.82 (dd, 1H, J = 9,3), 7.17-7.23 (m,
2H), 8.02 (s, 2H).

B. 5-(4-Amino-2,6-dimethylphenoxy)-2-(2-methoxyethoxymethoxy)benzoic acid 2-
methoxyethoxymethyl ester

A mixture of the title A compound, 5-(2,6-dimethyl-4-nitrophenoxy)-2-(2-methoxy-
ethoxymethoxy)benzoic acid 2-methoxyethoxymethyl ester (3.2 g, 6.68 mmol) and
palladium on activated carbon (10 wt. %; 320 mg) in 50 mL of EtOAc is stirred under
hydrogen atmosphere (Hz, 1 atm) for 3 h. The catalyst is removed by vacuum filtration
through celite, washed with EtOA¢, and the combined filtrate and washings are
concentrated and dried under vacuum to give 5-(4-amino-2,6-dimethylphenoxy)-2-(2-
methoxyethoxymethoxy)benzoic acid 2-methoxy-ethoxymethyl ester: NMR (CDCls) 2.07 (s,
6H), 3.37 (s, 3H), 3.40 (s, 3H), 3.52-3.62 (m, 4H), 3.83-3.92 (m, 4H), 5.28 (s, 2H), 5.52 (s,
2H), 6.60 (s, 2H), 6.80 (dd, 1H, J = 8.3, 3), 7.13 (d, 1H, J = 8.3), 7.24 (d, 1H, J = 3).
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10\ 810% & () - 667' 7V777dB~_=!!{, 109& () f10% & ()- SMLO% & ()-S910% & () - S10%

& S98.0% mﬁg mn -
& (§)fs%0°/g gs %4}&@'8%0% 2& () - f)?' 10% %gyzghegloﬂ{)zﬁhédfoxyberi%o};: agld() 89N i :::

tuj =, 109406 the: -2,6-dimethylph -2-(2-methoxy-
10: OMLO% & () - &810%&? P & SRS T HPMING 48 'mer?'p: snoxy)-2-(2-methoxy

© 8: 1 A?] eihanw)ngmmt3—metmmwme@mﬁtw/@ ' g, JB-3anovaiidn @P-ml obae’ ()
. ?@1 1 %E _%'# 156(50 *o?tgo/ﬁg(t 3altéd Qt%_@ffgélh/ w@ﬁlﬁ%/gﬁéj 1_?’ 9 mmol) and ethyl

10HH! Ss 7¢xa£malhl&n¢e) (Q‘aﬂ@rm&a(lp B0 IAdEr(15-mibOtadhikiure ©'pROMiRNEY between?: 22dEPB
4 10HH

10% () %‘Oft? AN Y2ISY A99ENS Preggit Rl tion.is YEsRed ity bRt Apipd 949" SN NS paa

10HHs YY40848Q )antton0stiratd. Eheleeifllé Js dissalveelin B i) ei_Etm%m 20 mL of

08 ) AR o e APt o bk e
"10%& () redud@dD@Osre) ThePeidbBas GilutE@ia(EZc%rQﬁi})O mL),/antiQhe solid is collected by

s*109& L & %
Qacu@v\]ﬂtrahog\) waéﬁeé) w%\ S\)ater and dried. Crystallization from acetonitrile gives 5-{4-

(ethoxyoxalylamino)-2,6-dimethylphenoxy}-2-hydroxybenzoic acid: NMR (DMSO-dg) 1.31 (t,
3H, J =7), 2.06 (s, 6H), 4.30 (q, 2H, J = 7), 6.88-6.97 (m, 2H), 7.08 (dd, 1H, J =9, 3), 7.54
(s, 2H), 10.7 (s, 1H).

D. N-{4-[4-Hydroxy-3-(piperldine-1-carbonyl)phenoxy}-3,5-dimethylphenyl}oxamic

acid

A solution of title C compound, 5-[4-(ethoxyoxalylamino)-2,6-dimethylphenoxy}-2-
hydroxybenzoic acid (37 mg, 0.1 mmol) in 1 mL of DMF is treated with NMM (55 pL, 0.5
mmol) and 1,1'-carbonyldiimidazole (32 mg, 0.2 mmol) at RT. The reaction mixture is
heated at 60°C for 1 h, then cooled to RT and piperidine (24 uL, 0.24 mmol) is added. After
16 h, the reaction is treated with aqueous 1.5 N LiOH (333 pL, 0.5 mmol). The mixture is
agitated for 30 min, and the reaction is quenched with trifluoroacetic acid (TFA; 100 uL).
The product is purified by HPLC (mobile phase; acstonitrile-water with 0.1% of
trifluoroacetic acid) to afford N-{4-[4-hydroxy-3-(piperidine-1-carbonyl)phenoxy]-3,5-
dimethylphenyl}oxamic acid: NMR (DMSO-ds) 1.34-1.63 (m, 6H), 2.06 (s, 6H), 3.30 (br s,
4H), 6.36 (d, 1H, J = 2.3), 6.67 (dd, 1H, J = 8.3, 2.3), 6.80 (d, 1H, J = 8.3), 7.53 (s, 2H), 9.38
(brs, 1H), 10.6 (s, 1H); ESI-MS 413 [M+1]".

Example 47
N-{4-[4-Hydroxy-3-(morpholine-4-carbonyl)phenoxy]-3,5-dimethylphenyl}oxamic
acid
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The title compound is prepared similarly to Example 46: ESI-MS 427 [M+1].(i)

Example 49
N-{4-[4-Hydroxy-3-(2-methoxyethyicarbamoyl)phenoxy]-3,5-
dimethylphenyl}oxamic acid

i ﬁl"tﬁ A
N
HO\g)LN OH

The title compound is prepared similarly to Example 46: ESI-MS 403 [M+1]".
Example 50(ii)

N-{4-[4-Hydroxy-3-(2-morpholin-4-yl-ethylcarbamoyl)phenoxy}-3,5-
dimethyiphenyl}-oxamic acid

Honjlu ﬁi"@j}u/\/o

The title compound is prepared similarly to Example 46: ESI-MS 458 [M+1]".
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The title compound is prepared similarly to Example 46: ESI-MS 422 [M+1]".

Example 52:
Formulation Example: Hard gelatin capsules, comprising 100 mg active substance, for

example, N-{4-[3-(4-fluorobenzenesulfonyl)-4-hydroxyphenoxy]-3,5-dimethylphenyl}oxamic
acid, can be prepared for example as follows:

Composition (for 1000 capsules)

Active ingredient 1000 g
Lactose 250.0 g
Microcrystaliine cellulose 300 g
Sodium lauryl sulfate 20 g
Magnesium stearate 80 g

The sodium lauryl sulfate is added to the lyophilized active ingredient via a sieve with a
mesh size of 0.2 mm. Both components are intimately mixed. Then first the lactose is added
via a sieve with a mesh size of 0.6 mm and then the microcrystalline cellulose via a sieve
with a mesh size of 0.9 mm. Thereupon these components are intimately mixed for a further
10 minutes. Finally the magnesium stearate is added via a sieve with a mesh size of 0.8
mm. After 3 minutes of further mixing, 390 mg each of the formulation obtained are filled
into hard gelatin capsules of size 0.



10g 10g 10gl : #10%g& () - xgxxy{!| [ ~dEbC , 1sy#10%&' ()-y10%& ()-  @10%& ()- L
1098 () - MIOOo®SsRYs L! 10%&' ()-[ ~QBK}ASH= , 10 10 10l : PCT/EP00/02683

10%& () -5#10% & ()-! 2#109%& ()-z/ 10%& ()-! +"10%&' ()-chL}~?SH= , f
10% & ()- 10% & ()-L10% & ()-, #109%& ()-! @ 10%& ()-!110%\ & () - LXTdESH= |,
-#10% & ()-g"10% & ()-10% & ()-y! 10% & 1437z 10% & ()- 10% & ()- T>dESH= ,
F4 10% & ()- 31 10% & ()-y31 10% & ()-y .10% & ()-,10% & ()-&

"10% & ()->%& (6<KbC , "@L0% & ()-f10% & ()-@0% & ()- 10\ 10\

10\ Y7#10%8alis cEimad@ s & () - KSZt aBbC
sl "10% & () -Yz10% & () -#10% & ()-n' 10% & () -
110% & ()-!s#10%\ & ()-**+,-dYNC , 10/

1. A compound of the formula

R2
R1’u\(CH2)n/iL H’Q/

W is O, S, S(0) or S(O),;

in which

X is -SR4, -S(O)R4, -S(0).R4, or -S(0O).NR5R6; X Is or -C(O)NR5R6 located at the 3,
4'- or 5 position;

Yis OorHg;

Z is hydrogen, halogen, hydroxy, optionally substituted alkoxy, aralkoxy, acyloxy or
alkoxycarbonyloxy;

R is hydrogen, halogen, trifluoromethyl, lower alkyl or cycloaikyl;

R1 is hydroxy, optionally substituted alkoxy, aryloxy, heteroaryloxy, aralkoxy,
cycloalkoxy, heteroaralkoxy or -NR5R6;

R2 is hydrogen, halogen or alkyl;
R3 is halogen or alkyl;
R4 is optionally substituted alkyl, aryl, aralkyl, heteroaralkyl or heteroaryl;

R5, R6 and R7 are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyl; or RS and R6 combined are alkylene optionally
interrupted by O, S, S(0), S(O). or NR7 which together with the nitrogen atom to which they
are attached form a 5- to 7- membered ring;

n represents zero or an integer from 1 to 4;

or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1 with the proviso that when X is -C(O)NR5RS, Z is different
from hydrogen.
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Xis -8(0).R4; R4 being lower alkyl, phenyl or phenyl substituted by one or more
substituents selected from the group consisting of lower alkyl, lower alkoxy, halogen and
trifluoromethyl; or is -S(O).NR5RS or is -C(O)NR5R6; R5, in each case, being hydrogen or
lower alkyl and R6, in each case, being hydrogen, lower alkyl, lower alkyl substituted by
NR5R8, 3- to 7-membered cycloalkyl, phenyl, phenyl substituted by one or more
substituents selected from the group consisting of lower alkyl, lower alkoxy, halogen and
trifluoromethyl; pyridyl or N-lower alkyl-2-pyridone; or

RS and R6 combined, in each case, being alkylene or alkylene interrupted by O or
5(0). which together with the nitrogen atom to which they are attached form a 5- to 7-
membered ring;

Y is O or Hy;
Z is hydrogen or hydroxy;
R is hydrogen;

R1 is hydroxy, lower alkoxy or NRSR6; R5 being hydrogen or lower alkyl and R6 being
hydrogen, lower alkyl, lower alkoxy or R5 and R6 combined being alkylene or alkylene
interrupted by O which together with the nitrogen atom to which they are attached form a 5-
to 7- membered ring ;

R2 is hydrogen, halogen or iower alkyl;
R3 is halogen or lower alkyl;
n represents zero, 1 or 2;

or a pharmaceutically acceptable salt thereof.

4. A compound of claim 1 or 2 of the formula
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in which
WisOorS;
X is -SR4, -S(O)R4, -S(0).R4, -S(O).NR5R6 or -C(O)NR5RS;
Yis O or Hy;
Z is hydrogen, halogen, hydroxy, alkoxy, aralkoxy, acyloxy or alkoxycarbonyloxy;
R1 is hydroxy, lower alkoxy or aryloxy;
R2 is hydrogen, halogen or lower alkyl;
R3 is halogen or lower alky!;
R4 is optionally substituted alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl;

R5, R6 and R7 are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyl; or R5 and R6 combined are alkylene optionally
interrupted by O, S, S(0), S(O). or NR7 which together with the nitrogen atom to which they
are attached form a 5- to 7- membered ring;

n represents zero, 1 or 2;

or a pharmaceutically acceptable salt thereof.

5. A compound of claim 1 or 2 of the formula

wherein
X is -S(0).R4, -S(O);NR5R6 or -C(O)NR5RES;
Z is hydroxy, lower alkanoyloxy or alkoxy,;

R1 is hydroxy or lower alkoxy;
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N-{4-[4-Hydroxy-3-(morpholine-4-sulfonyl)phenoxy]-3,5-dimethylphenyl}oxamic acid;

N-{4-[3-(Dioxothiomorpholine-4-sulfonyl)-4-hydroxyphenoxy]-3,5-dimethylphenyl)oxamic
acid;

N-{4-[4-Hydroxy-3-(pyridin-3-ylsulfamoyl)phenoxy]-3,5-dimethylphenyl}oxamic acid;
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dimethylphenyljoxamic acid;

N-{4-[3(4-Fluorophenylsulfamoyl)-4-hydroxyphenyisuifanyl]-3,5-dimethylphenyljoxamic acid;
N-{4-[3-(4-Fluorophenylsulfamoyl)phenoxy]-3,5-dimethylphenyl}joxamic acid;

N-{4-[3-(4-Fluorophenyisulfamoyl)-4-hydroxyphenoxy]-3-methylphenyljoxamic acid;
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N-{4-[4-Hydroxy-3-(piperidine-1-carbonyl)phenoxy]-3,5-dimethyiphenyl}oxamic acid;

N-{4-[4-Hydroxy-3-(morpholine-4-carbonyl)phenoxy}-3,5-dimethylphenyl}oxamic acid;
N-[4-(3-Cyclohexylcarbamoyl-4-hydroxyphenoxy)-3,5-dimethylphenyljoxamic acid;
N-{4-[4-Hydroxy-3-(2-methoxyethylcarbamoyl)phenoxy}-3,5-dimethylphenyljoxamic acid;

N-{4-[4-Hydroxy-3-(2-morpholin-4-yl-ethylcarbamoyl)phenoxy]-3,5-dimethylphenyl}oxamic
acid; and

N-{4-[4-Hydroxy-3-(pyridin-3-ylcarbamoyl)phenoxy]-3,5-dimethylphenyljoxamic acid;
or a pharmaceutically acceptable salt thereof.

9. Use of a compound according to any one of claims 1 to 8 for the preparation of a
medicament for the prevention and treatment of a disease associated with an imbalance of
thyroid hormones and for the prevention and treatment of occlusive cardiovascular
conditions in which hypertipidemia and hyperlipoproteinemia are implicated and for the
prevention and treatment of hypo- and hyper-thyroidism, obesity, osteoporosis and
depression, for the reduction of total cholesterol plasma levels and levels of LDL-cholesterol
and for the prevention and treatment of atherosclerosis and coronary heart disease.

10. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 8 and a pharmaceutically acceptable carrier.



