,(e3e("~""" 16" T('z2 2 DEC 2004 VWO 02/ 00633 PCT/ USO1/20°Hz6 2004
QUI NOLI Nlea2/db3 BENZOTHI AZOLYL, _ PPAR- GAMVA MODULATORS I)&fﬁ%ﬁl%n%
CROSS- REFERENCES TO RELATED APPLI CATI ONS This application clarns th
benefit of U S. provisional application Ser. No. 10 15 60/214,810, filed

June 28, 2000, banveA@ Sl A Sty RakER ' j No. 60/

filed January ZS(IIIIITQQ% and u@’ﬁgg%?%’gI]I“é‘gwgﬁq’?@&gg/ 234, 34 m Il IHIII"I"I“I
January 20, 1999, now U. S. Patent No. 6,200,995. This application s

further related to U S. Patent Application No. 60/141,672, filed Jun¥" %y,
1999, U.S. Patent HHHSSHREPERBINCESTOPREIISIED A PP 2000 and PCT
Application No. US 00/18178, filed June 28, 2000, nogvé%gé@usbl i cation No.

WD 01/%0579, the disclosures of each of the above being incorporated herein
by reference in thely. entirety. FIELD OF TH ENT] ON The present

i nvention rel ates tIEﬁléSHIﬂIbq}ﬁachaﬁﬁﬁ Ihr?&&ﬂ?é&(gtI-ggprPMWab@mgéw g?"- Nad are

ention tB AL :
usef ul i ngd/es,8i RENQEIuRe 28D 000 M RBRLIaRH tb Y€, Pétﬁfw@l?jﬁts@tgm(dtﬁg.%/073,o4z,

conpl i cations thereof), hyperchol est erolenua (and relate orders
associ at efiledilarpagh2B 1288, apdiy.§Patant Applipdtionid¥o. 0933 7e fiteddandary @y cer i de

I I i i . ~BACK! ND .OE THE | INT. 0 Th
pg\r/ gx Is )s oﬁefgbg § gI)\IlmagérQI ggolr ?&rgﬁ §§ g‘r ﬁl:?p*{PB Ilgafl(o‘gp;ﬁg%ea f %IaI\I\F!I;%L@jI é%?e r ot eIa ns
bel ori@ ngApplidatien Koe6@l 41,6y, rMedlhinetlonpogh, 1ES emitat: Apptiesiciby. The PPARs
wer e original IXQI dentified as orphan receptors, w thout known |igands, but

ver e name®®/04,33% dilad Zupp R84 3000andBE Tadpplidatiop Nsi. 1S il 8178 fitectJano28£ at t y
id } } : t or.s ,f ti i d- | at ed
ransor 1 pROGh Y SRR Ko, WAFOPROSES Ricliioniio it e hodhgte gt ° ©

bi ndi ng timcoipeiatediesdin by irsferdabimsheivensRtyas heterodiners with Rie. The
target genes encode enzynes involved in |I'ipid nmetabolism and
differentiation of adi pocytes. Accordingly, the discovery of transcription
factorss i nvolved in controllj{ I (M t { s provided insight into
regulqe?ti on of energy honeostggiﬁ%bi(ﬁFq‘%%%Rg@@aZ 2 DEC 2014

PCT/ USO01/ 20756 vertebrates, and further provided targets for the

devel opnent of thergpeutic agents for disorders such as obesity, diabetes
and dysl i pi dem a. ﬁ%eq.egt Bivsntpinistatesgp componnds thatrmedulatg i P rfam |y
of ligan i ety £ ho to be

expr essecCJIrei %ﬁr/lﬁgg?ep%%gn?# EIIS%% eer ,QW%%%&?PPS’?gﬁ%pég%%ﬁ i s induced
ear |y dur¢amplicatiorsgherse) dfypdichbritertlémia (and fflats@uRblerddseadatB@GNthe cel |

i nes,, Adﬁ)i ti on I .rﬁse rch has .now denonstrated that PPARy plays a pivotal
rol e 7'n t#E°HH} B’o@g Pelo% plasing Hporratsunerdrighiogrge levels) # amawtere

ob/ | epti digga&swhi ch i s involved in regulating energy honeostasis, and

adi pocyte differentiation which has been shown to be a critical step to be
targeted for anti-obesity 10 and diabetic conditions. In an effort to

understand the role of P ' i li § f i ation, several '
i nvestigators have focusmﬁcﬁéﬁmm i?&Iﬁ%@IquARy activators. One
cl ass of conpounds, the thiazolidinedi ones, which were known to have

adi pggeni c effects on preadi pocyte and mesenchymal stemcells in vitro, and
anti dPabeti c ef f ect ShqRerexisarag probiferpigepetivtedisoertors (PP ARdrpemasdtucdi abet es

mel 1itus £ MeiddWe I PPARy-sel.ective ligands. Mre
recent | y,r( CC? rrpouIIOIgIg[nI:gIIgIt I%Sé%g@@%lgﬁegc oIc\fl)r@f? gp‘ﬂh?‘ﬁgﬁésmﬁﬁx@\%g" éA‘I%h‘IS?/IIﬁ to
possess idriginallyddemifiediaalbgthian resepiovs, twithont kKidheén 1iReRIB] B8 wdrenadyY@rReifade
with the thi a%ol iqil ifgdi ne cl, as% of antidi abetes agents, unacceptabl e side
ef fects r?i\?‘é% P FeEete PRBIGOEMG Fidents effatty Agideenxiymye prokigsratomo Thesmi ns a
need for Redpests furkBbf & li¥dde kil Hats@lptioh AN ordthG Lollid! thg(eaxﬁjrsegsfiéﬂ of OF the
30  target genes by binding to their responsive DNA sequence as heterodimers with RXR.
The target genes encode enzymes involved in lipid metabolism and differentiation of
adipocytes. Accordingly, the discovery of transcription factors involved in controlling

lipid metabolism has provided insight into regulation of energy homeostasis in

1 IR
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treatnment of NI DDM and ot her disorders rel gt edhto L: pig gﬁt abOD[EiGtSEH!??d
ener h ) Ls. Still further, conpounds that oc Tty
woul gybe%&?}ﬂﬁé?or interfering with the maturation of pre¥dl/B3EYAES into
adi pocytes and thus woul d be useful for the treatment of obesity and

rel at ed diesoebets, assfcthat pidvidieﬁItargétdﬁﬁlthcg@év%lcﬁﬁm&mégﬂﬁ{%%?ﬁahgﬁn@éfo]?nl-
Sur pri singl.y, ,the present_ _inyention provides conpounds at are useful as
act Pvat org&g@d%ﬂ“ﬁ’a@ Oi?ﬁ%élﬂﬂ tes apd dpshimpderias i vi ty, corrposiEti KI?/ENTI .
cont ai ni ng them and | T qUS RY OF T [ n
one aspect, the pr es%p;\‘%‘ﬁ gs\s/%ﬂr??fl %I%Q%rog&%dglgleﬁf%gg@@ Slf‘pe(%%&%tj gélPd

prevent i ngactivared rodcriptioh Satats ndhasteeh Shdva T OEpresRedin drPatipdsaissirt hods
typically \D 02/00!'r33 2 2 DEC 2004 PCT/US01/ 20756 invol ve adm ni stering

to a sdbj ePgct ﬁn%?@eﬁ-tlﬁw@mssi@ntimﬂamarlmimﬁygéhe;mzwgclé{fflgmnti_atiﬂnqf_ e

i la.(1): Rl ~r~ ~ - ~ - i icC
ool s 1PereEr bR RAP b AdaRicShehesesh hisnaly derfontimien BaaRARy X <
di val ent |jiskanavéal @14 BOhE RRbedic siphllfdcasca@El ?kél )agﬁ%%)&;gll,ﬁg% Fﬂeu) .

wherein R is selected from hydrogen, cyano and _

sel ect ed tabiiepijnigenpenhighds in@alveas jratekylating dieegy hbmeasstééis;i?gd _e&ipgé;gea di val ent
i nk hayj .he formula - N(R12 0,s(0O.Z-,, wherein i s hydrogen or

| pkage hastaakl RN DRIk 10k St it e e oy noden
(CL Capal kanldididvlic Eoatibeyy, -C(QR14, -OZR 4, -C(ONRSRis~ -S(OP Ria-~
-S(0OQg-~isRis~ -OC(O-R"' or -N(R14)-C(O-R"; V\,hgarel_n R14 is sel ected
from hydrogen, (C - ds)aal éffdrt to(ugerSsnt tearotead i FBARY air adipauytk differentiation,

I (!''-C4)allryl; R15 d 6 are independently selected from 15 hydrogen,
?E:Iy- g:s) al ??fa%ﬁgségﬂ?éﬁ V5dpwiped on fhp l,dgrwfwaaw P{ PPARypgiivators. netcidssof

t th | ' A4:1 O30, .C ' o forma. 5-. 6- or

7 member eq ribgar, i heBfih Qullisr Rt Badtih REDRR ol Beliettteaom | ry1

aryl and gryddipdey®nal uydenchiymeal stehscalispt vipro, andiintiditegierefRbtsfin enit o 3;
i ger,.,of tom]1l to 2. R' is substituted or

322&)25 i f ﬁfqé‘gerl%g{ﬂ(’%*l&;@%gééﬂg%%@ disbetss mslitps Wg’fﬁ; e alse d@mpnfjt@t?dntooxy;
; . . C und.
oot hor - nehecr i RIcthRAIRRIAE MErchBidnd o BtE ol screty BRI RElYRE e

prevent i nPRARpwelietshownas paisedy A eivomtinbest L4vRPARKigsd net hods for
nmodul ati ng PPARy. 25 ~ yet another aspect, the present invention provides

conmpounds of f or nul dP¢spiathedxances suade seith the tpesilidinedsoneamidsaiofi amidistengounds

of formul The pre Jinyention al so prqvides a use of
t he corrpoﬁaﬁén t(si’ﬁmfa oF ﬁt%bgg %d% g%?%@“ﬁﬁ%ﬁ%%ﬁf 8ﬁﬁllcalausﬁe?t°88rrﬁ£‘ﬁﬁqyfrt et he
treat @eént remaipk @veed fddbobint,sel¥efivdtivEtors of PPARy which will be useful for the

treatment of NIDDM and other disorders related to lipid metabolism and energy

homeostasis. Still further, compounds that block PPARYy activity would be useful for

interfering with the maturation of preadipocytes into adipocytes and thus would be usefil

for the treatment of obesity and related disorders associated with undesirable adipocyte
25  maturation. Svurprisingly, the present invention provides compounds that are useful as

activators as well as antagonists of PPARYy activity, compositions containing them and

methods for their use.

30 SUMMARY OF THE INVENTION

In one aspect, the present invention provides methods of treating or

preventing a metabolic disorder or an inflammatory condition. The methods typically

2



di sorder or an inflammatory condition in a host, wherein said nmedicanent is
for admnistering to said host. The present invention also provides a use
of the compound of formula | for the manufacture of a nedicanent for the
pr eventi‘Wb(r%'ré0 Hs'eat ment of a PPARy mediated condition in & B&EC, 2her ein
sai d medCAENE>Y s for administering to said host. 3a 2FCPHEEYENA6 WO
02/ 00633 PCT/ US01/ 20756) DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Abbr evi at imohreaddmaen‘eﬁn% td @86bject Th aectitheror athapaseutisitl éredctive amboant of a
conventional, unless otherw se _defined. As used herein, "diabetes" refers
to type |compmmddiavingthe farmuls Mieni | e di abetes) or type |1 -di abetes

mel litus (non-insulin-dependent diabgtes nel|;itus or NIDDM, preferably,
type Il diabetes nellitus. The terdd\'treatR "treati ng" and "treatnment”
refer to a method of 10 alleviating or Kogating a disease and/or its
attendant synptons. The terns "preyventf, ",]greventi ng" and "prevention”
refer to a nmethod of decreasing 1A1"|'e\3p 0 {(lity or elimnating the
possibility that a disease will be contractaer?As used herein, the tenl
"PPARy-nmedi ated condition or disorder” and the like refers to a condition
or disorder characterized by inappropri dt e, e.g., less than or 15 greater

t han npr | ~§nx?r§% \'A by ] int . sorder may
be co%l gtHJ e}?llglleg’tﬁﬁp rti gﬁy}%ﬁﬁggﬁv t%ﬁp‘%ﬁ%gﬁ&g{gg 2&%&%@&%@? %y@i ty.
However, ¥ iprARlentdinksgecsetsotedi fromrOqr-CdDFpr der is one in which nodul ation
of PPARy r libs i N ef f ect, t he underl ying condition or disease -
(e.g., a ch’ri&ﬁ} )an%r&bmlt)‘:r‘@éﬂF nliohs selerted Wg-%?f% "'ryr"’rnﬁ&’fl‘i?égl’ wel | - bei ng
in at |lea patd )e I R nmedi at ed conditions and

di sorder sélbﬁc gg{e %E%C%%%%orgi)ﬁgg%& glﬁé?crg(é‘;%?)ag&&bet es, obesity,

hyper gl yceni a, i nsulTihe létRs YStcprusents b)dmnémsmk%gwav&a e femanoLegt '@y ol eni a,
hypertension, hyperlipoprotei nema, hyperlipidema, hypertriglylceridem a
and dys1 i 9(Q@enivderein® | ishydragsn of (Ciconaikvions, e.g., rheumatoid arthritis

d ath | i " " lity of a
compound to. | nor easd"spabSTE rBRSH B[S CHRLEIRIN, bialiliei (St Prany.
Modul at i 0Gs)abeyl,d€Cs)dlleniyh eCEO)R., i-0OLRte C0)BIR PRI piS(ORR Yy -0y MRIRDF) of

PPARy, eit i tl di tly.. )inhibit ds that, e.g.,
bind fo. HAAERTA' bR B ceekoilblisscistrd o hedmaen (Codmalio e 2y

tivati ope i . , L rize. . . i on.
ora  ant CpEPRFkiothE arpFR G a1 Il S hiheBbiiiBlly bBASRICH 0T
i ncr eldse, hypdropen, §0;-@gYalkydt (€,-Clodteroly b arndniralar9l(G¢-O,)alityil 0ot talepniopéthere or

up regul ate transducti on apeutically

i gnal . e.d., onists. The term"ther
ef fecti vewéthéh%{“mﬁ%‘? 1y which eppips a&‘ﬁ%lﬁqtfgg?‘at eg'c‘ﬂ'r?pﬁ‘ﬁmeiféirﬁﬁgdmsni stered

suf fi ci entelb@ePiBMATY- wﬁio 20 h&brdalicyd! drgraral E?m?ﬁf r
nore of the sslrrpt ofr(?‘ of 't el’ %glb%l ?tornogo?@’délrgt(;r@e%yl&e} ng t G§P§$bﬁﬂﬁf 2 DEC
Z004 WO O 2w0aRgeRgTas01o 20 asdihietsebsceiph 'is ajnteget of fonel taed herein to
i nclude animals suc Z?SSsu%gt%?c!ds or unsubstituted aryl; and

20 R®is selected from halogen and (C1-Cg)alkoxy,

or a pharmaceutically acceptable salt or solvate of the compound.
In another aspect, the present invention provides methods of treating or

preventing a condition or disorder mediated by PPARY and methods for modulating
PPARy.

25 . .,
In yet another aspect, the present invention provides compounds of

formula I and pharmaceutical compositions containing compounds of formula I '



including, but not limted to, primates (e.g., humans), cows, sheep, goats,
horses, dogs, cats, rabbits, rats, mce and the like. In preferred

enbodi ments, the subj ect is a human. The term"alkyl," by itself or as
part of another substituent, neans, unless 5 otherw se stazgf ﬁwﬁﬁraight
or branched chain, or cyclic hydrocarbon radical, or conbi P% er eof ,
whi ch may be fully saturated, nono- or polyunsaturated aild can include di-

d | tival ent di , j . . Of t I i
ol oo means one ¢ o oCRH TR IS8  FRLTRG QhBRtnd aF bRl |
di cal s ingl h . methy|, et,~yl, n- I, i 1,
o butyl -t ek G mngBB Pl & SERISHREHor 6 tsgRenh By iop a SRBIHOLEL hy!
np

cycl opropyl met hyl, homol ogs and isomers of, for ,exanple, n-pentyl,

n- hexyl , n- lésordar or an ydlapmateryonfigioniik @ hogtnwhersttsaidemedicahénylis fproup i s one
havi ng one or nore double bonds or triple bonds. Exanpl es of unsaturated
al kyl gr oupsdiniibtadeg ta sayd hos2- pr openyl , crotyl, 2-isopentenyl,

2- (but adi enyl ), 2, 4-pentadienyl, 3-(1, 4-pentadienyl), ethynyl, 1- and
3-propynyl, 3-butynyl ThanfleseREinéridaral PN ia6S: @Rbf #R doIHRAE of fdtRiAr M
"allryl,"” unless otherw se noted, is also neant to iilclude those
derivatives i et i . . er.Q |, "
"cycIoaIkyIﬁg&ﬁghﬁékﬁgﬁ%%gfgn%ﬁggﬁéﬁégfgg&%?@ﬁ%&¥%§ﬁﬁlggﬁpfgihgg%bart of
anot her substi tuent ans, a dival ent radical deriived from an al kane, as
exenpl i fi ed MRfIaL M08t Whatednpat fneaﬁa@FWF ?ﬁraénﬁmﬁlienng faspdd hoshm 1
to 24 carbon atons, with those groups having 10 or fewer 20 carbon atons
being preferred in the present invention. A "lower alkyl" or "I ower
allcylene"” is a shorter chain al kyl or alkylene group, generally having

ei ght or fewer carbon atons. The term "heteroal kyl," by itself or in

conbi nation with another terns, neans, unless otherw se stated, a stable
straight or branched chain, or cyclic hydrocarbon 25 radical, or

conbi nati ons thereof, consisting of the stated nunber of carbon atons and
tomone to three heteroatons selected tomthe group consisting of O N, S
and S, and wherein the nitrogen and sulfur atons are optionally oxidized
and the nitrogen heteroatom may optionally be quateinized. The
heteroatom(s) O, N and S. nay be placed at any interior position of the
het er oal kyl group. The heteroatom Si may be placed at any 30 position of

t he heteroal hyl group, including the position at which the allcyl group is
attached to the remai nder of the nol ecul e. Exanples include -CH2-CH2- O CH3,
-CH2 CH2- NH- CH3, -CH2-CH2-N(CH3)-CH3, -CH2-S-CH2-CH3, -CH2-CH2-S(O) -CH3,

- CH2CH2- S(0) 2-CH3, -CH=CH-O-CH3, -Si(CH3)3, -CH2-CH N-OCH3, and

-CH=CH N(CH3)CH3. Up to two heteroatons nmay be consecutive, such as, for
exanple, -CH2-NHOCH3 WD 02/00633 2 2 DEC 2004 PCT/ US01/ 20756 and
-CHZ-0-Si (CH3)3. Also included in the term"heteroallryl"” are those

radi cal s described in nore detail below as "heteroallcyl ene” and
"heterocycloallcyl." The term "heteroal kyl ene” by itself or as part of
anot her substituent nmeans a dival ent radical derived fromheteroallryl, as
exenplified by -CH2- CH2-S-CHzCH2- and -CHz-S-CH2 5 CHZ- NH CHZ-. For

het eroal | ryl ene groups, heteroatons can al so occupy either or both of the
chain termni. Still further, for al kyl ene and heteroal kyl ene |inking
groups, as well as all other linking group provided in the present
invention, no orientation of the linking group is inplied. The terns

"cycl oal kyl " and "heterocycl oal kyl", by thenselves or in 10 conbi nation
with other ternms, represent, unless otherw se stated, cyclic versions of
_"alkyl" and "heteroallcyl", respectively. Additionally, for

het er ocycl oal kyl , a heteroatom can occupy the position at which the
heterocycle is attached to the remainder of the nol ecul e. Exanpl es of
cycl oal kyl include cycl opentyl, cycl ohexyl, 1-cyclohexenyl, 3cycl ohexenyl,
cycl oheptyl, and the |ike. Exanples of heterocycloallryl include 1 15
(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidiriyl,
4-nor phol i nyl, 3 norpholinyl, tetrahydrofuran-2-yl, tetr ahydrofuran-3-yl,
tetrahydrothien-2-yl, tetralrydrothien-3-yl, 1-piperazinyl, 2-piperazinyl,
and the like. The ternms "hal 0" or "hal ogen," by thenselves or as part of
anot her substituent, mean, unless otherw se stated, a fluorine, chlorine,
brom ne, or iodine atom 20 Additionally, terns such as "fluoroal kyl," are
meant to include nonofl uoroal kyl and pol yfluoroallcyl. The term"aryl,"
enpl oyed al one or in conbination with other terns (e.g., aryloxy,

aryl thi oxy, arylal kyl) neans, unless otherw se stated, an aromatic
substituent which can be a single ring or multiple rings (up to three

- N R 1 o e— Y T



25 |inked covalently. The rings may each contain from zer o) bqeobps
het er oat wposRkscted from N, O and S, wherein the nitrogpaTare/sdkd ur
atons are optionally oxi d| zed and the nitrogen atons) are optionally

guat erni zed. The aryl_gro t e refen~ed to as
"heteroaryl" and can Qﬁ ﬁgpiﬁﬁﬁio&ﬁiféﬁﬁ%‘ﬁﬁ@ﬁl ecul e through a
het eroatom Non-limting exarrpl es of aryl groups include phenyl,

1- napht hyl, 30 2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl,
3- pyr azol pbbr&4atiomdanal Definidionsi dazol yl , pyrazi nyl, 2-oxazolyl, 4-oxazolyl,
2- phenyl - 4- oxazol yl , 5-oxazolyl, 3isoxazolyl, 4-isoxazolyl, 5-isoxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3furyl, 2-thienyl,

3-thienyl, 2-pyridyly, %mpfmafms nsta B et cogva%ahzm ﬁgéss SApEWidTHHbd,
2benzoth|azolyl, 5- benzot hi azol yl, enzoxazol yl , enzoxazol yl , purlnyl
2 1. WO 02/ 00633 AstsE&EﬁbrEiﬁQddﬂ@féiJS@ﬂ:tsZ@Iﬁ& I atxites rdalimwuveﬁ}lel i dol yl,

1-isoquin - nolin - qui ngxal i nyl, i hoxa ,

3-qui nol i BPW%S)% S@@fﬂﬁsﬁeﬁ hm&iﬂ?@‘f‘?‘f‘ﬁ’é’n cg)eg ta%ﬁteﬁim ]F%Bg%ove not ed

aryl ri ngl\gb i ﬁbl’éfewﬁtﬁ&iaﬁét%mﬁusgr oup of acceptabl e substituents
el ow’

descri bed aryl al I's neant to include those radicals
in which an aryl grd‘hptermsématifh‘étmaﬁng ‘tegiatoydnt rederpo @enethod benzyl |

phene yl, ridyli eth and the like eteroallcyl group (e.g.,
pheno @neta]r]lé/)‘?{ fS %?ﬁﬁﬂﬁiﬂandé’r(“)i ﬁ?ﬂiﬁ?ﬂ PBr opyl , and the like).
Each of the above t%@ﬁerﬁﬁ ‘Drevent?! ¥ptventingFre iRy ‘Ctﬁ\b\}"a‘xihon’af@er t8fajthetho@bge neant
to include both substituted and unsubstituted fornms of the indicated :

radi cal . Beerpasingthe prahebility emlynmtrm@&l@rposglbléltbﬁ\at adisease vailéoe;ppavme@l

bel ow. 10 Substituents f t he .al kyl . het 1 r adi (1 ud| ng
t hose groups often fuéFﬁ?éﬁrefnoﬂ% te%f‘ %ﬁ% q?%ie%#m%e‘f %05 errcfﬂugr%
het er oal | ¢igBYdfersad k ioditios BEHRSIALF dMaradheized @wﬁdpgaiﬂﬁmte e?}(%@&hdﬁﬁéﬁ" C)and

het erocycl oal kenyl) can _be a varjety of groups sel ected
NR , i\ Omreater iRnpormabRPARegtiviienA B waediated opdajqr or disgrdgrmay bep2R

O e R o b asy b e oo ARG, -

nunber of nesdidde@coniditich dritlisuiddt is aﬁb mabhichkRmodtatian df PPAR@asdmlts ndsgendent | y
refer to hydrogen, unsubstituted(Cl-Cs)al kyl and heteroal kyl , unsubstituted

aryl, ar yI teehonithe undarlying spnditporey dissases(e. oK RARY pfRgRnisTRS LS IMPMBRY Or

t hi oaI | : R' are

att ached to? ﬁl@mggtﬁg%gflﬁtﬁ%t%{%% %%ﬁl can tgH%anl negla% t% e nitrogen
atom 20 f amedtiated @ﬂdltﬁ}n,s and di?sorcbrd)mcmde memj)ohEd)some&r,erge, diabdRsRobasttyeant to

i nclude 1-pyrrolidinyl and 4-norpholi.nyl. Fromthe above, di.scussi on.of
substit ue erg@ﬁem@p Hf rewﬁﬁmﬁﬁwgﬁfm% linpmig, Jupess %Ft?rH%PEnlﬁHMFEFfFﬁm%l Kyl "

i s neant . £HZgF3) and
acyl (e. g%%éﬂﬁg&ﬂé(@%n%r%% Hpﬂuﬁan@p@ﬁ{&é@ Ceﬁa?&a aéldqﬁéh ke) Pr ef erably,
t he al kyl igflawpstofacanditidng: eg., ahdunmwdlaﬂhmwd a‘tlydrpscéerom} are unsubsti tuted

h 1to 3 b t i, f R', - SR
oo o R s SRRk eter e ByIRT ST gpBpoknd 10 IERRAGE R - On
and - hez. dvare@senn@ﬁﬁfcabh Yor abﬂﬁr}alowm%{zd M&ilﬂétﬁﬁ w&s&%é@%@elﬁ; méluaés

substituents sel ected from hal oge
-CONR R, theumhdft@yrror, actigatiommef PRy, eshcmdlmﬂl)y or mdbsqtl}t dshxbstOfsmret he ar yl

EgrS%ups_ %re var i e&j'@deg,% ﬁl ect @%F f ror‘q halé?%;f(ﬁhmu(g i i%%ﬁ)e PfeKﬁlyscR;l( g) 5
-NR'C( O ZRela dbﬁ{'atﬁﬁlgrﬂalﬁte,,deséﬂbinzgﬁ)dﬁwn afes I*trans’du&l&) e:/g 5,“ -S(O R ~

-S(0 zR ~ -S(O zNR R' ~ WO 02/ 00633 2 2 DEC 2004 PCT/ US01/ 20
- CH( Ph) 2, 3pEAgPRisis &@Vﬂ@%%fpﬁé&lyom&ﬁdhﬁe?gb bindde.atinwlgtg) inexgpse, ppey nunber

ran fr r e C crin
systg L%@ angm\/\%g tkaPaté %ﬁh&rf?:%%é;% g? e§e|nn Ble‘gbe té&ssz ec{Br gggtﬁlrc gé’lﬁ) ;’ogeln, )
(C1- C3) al kagbnetad het er oal kyl , unsubsti t ut ed aryl, (unsubstituted

aryl)-(d -C4)al kyl ﬂnd (un%{ebstltuted ryl)oxy-(C C4)al kyl. Preferably
the aryl groups are REIGHRt etaPRiclly ehigetive apoun t’f?f@s&%ﬁl@iﬁme\éﬁt@t@’el ect ed

fromlial - ,

CONR R | _@ﬁ%&l@ﬁg@%&%&fdﬁ%% %gtc’) pég?n&dfﬁaowg}w of ¢ omﬁewat(aqg E%me

per f | uor o(€2tenCanadit moreyqf the slympptofus wd it @ndifibnairldisptder Beinlgltraatede pr ef er abl y,
the aryl groups have O, 1 or 2 substituents selected from hal ogen, -OR ,
-NRR', -SR, -R, -CN, -NOz- -(02R,*CONRR', 10 -NR'C(OR, -S(O2R,
-S(O 2NR R', perfluoro(Cl-C4)al koxy, and perfluoro(ClL C4)al kyl. Two of the
substituents on adjacent atons of the aryl ring may optionally be repl aced
with a substituent of the fornmula wherein T and U are independently -NH,
o, CHZ- or a 5| ngl e bond, and g |s an |nteger of fromO to 2.

Al 2+ o Y M a - N ) . - e Y M I 1




20 may optionally be replaced with a substituent of the for rzruIE% i
-(CH2) , - &% AR where s and t are independently intege % f 0 to 3,
and Xiswo,’ "WrR -, -s, -S(O-, -S(02-, or -S(O)ZNR‘-.E’ R SAYES t uent
R in-NR- and -S(O2NR - is selected from hydrogen or unsubstituted
(C1-CB) al hyl . As us@&Hte teemeisubjetthiés defined hheiretodatlodd adimahsesmoh at mantgdlside

oxygen (Q,.25 njtrogen (I~ sulfur (S) and silicon (Si). The term

" phar nace%?f"“égﬂgl’ u@ygilﬁilgégﬁ‘é REUN3tes (6%, HHmaame), CoWsihreh 0ats) harses degse acti ve
conpoundscap)irgbirdr PasRdhMikE w8l > i i r ﬁ'{g&&s,
dependi ngcon ?Jf?é@b%ﬁiﬁgul ar q‘éﬁ%‘ié?u {rﬁér%{égﬁéﬁgﬁhkﬁ%éﬁi&ﬁgegsgb ofjfr%ciis escri bed
herei n. When conpoufitistenin ‘aleyl,jbydiself of as/sart oftamothen sutistitueat, atéans unlassi di ¢

functiponal jties, bage additiopn 30 salts can he ohtai ned by contacting the
neutral fOPHYEEC e LEHBNRH “\R\C]E“Hia‘g‘aghﬁ P}i‘itf’@r]ilb’aﬁ%%ﬂ?ﬁfl r%allci‘lh@' desi red
base, eit : I s S i I .

SMbiRARIn ®Erebf é@}:ée]}’%fgzlgls glcljl'g{]ﬁ'iﬁrat%ﬁ, r}‘xgﬁﬁ .or?éﬁgglsaﬁﬁr d and ¢

pharmaceutically accept tiron salts in sodi um potassi um
cal ci um meoldaidtrandonygtimilentardioals, lavingahe esinben cfahthonatoms designased Gal t .

When co upds _of the .present inventiqn contain relatively basic
funct i o:lrg Qe qng tgéﬁﬂ ctafq%ﬂ?sga]?’faén ﬁsnoé@)fét"gawd {;@re%r?% {3&30??521“21“%0 2004
PCT/ USOL/ @0gp0s1ehtad sty Do RIAGH 1160y INR BBl i sBburg i efe- 5RgROUNdS

with a sufficient anmount acid, éither neat Oor In a“Suitable

i ner t1Gs0l Gxsirhexpx fassiahexpethylaeynlensopylmathy), havwdggsai éscmeérsiofifai ti on sal ts
e g bt A BT a1 00 bk BRI

monohy dr 0GRy RIVERY dranordidoMBle BBRAPHOSBRAYdnas. BiArhpled 6F unsaturated alkyl
nonohydr ogensu] furic, hydriodic, or phosphorous acids and the |ike, as well

as the sagtoypymeludeyimohpropenyli vety), risapenttnylcd-Gantddieryd), dgt-pérktadienyds i c,
ne saeis ( ; Lot ety . ey
Duber o, Tl etadictn, Ao I LByl By B ER rien RoRlolheb e .

Citrils tsomars Thereinhealeli! drdeisthawibenbted| iskeo id0td Meludderbsar e sal ts of
am no aci gs, such as 10 arginate and the like, and salts of organic acids

li ke gl ucteriyamxeset iyl sefipebin moredetrl balew enchaterpalkyl e écyct x| e,
Berge, S. Mi16te 2l rg? Lo Lt S I : tical

Sl ence, 155y 8hest Thp 19l MIRAERE Ty ot ak bt of BUIAR suoicn M HEBREY

i nvent i ondivelehtiadicabddrivied ffotn amdlkans, ds exdmysifiddbyaCH,CEs CHaH,al Tﬁﬁbél??
conpounds tﬁbbe conveﬁged Lnto either base or acid addition salts. 15 The
neutral f & HEYLFroppY ?ﬁﬁoﬁ%sl QeA# Qb anHi@IAS veitheloss ererpt having 40 ehfewes) t
Wt h 5 baggp, t@ﬁjq)ﬁ%gqgﬁle : | c i0pt he venti onal
manner. The pazrle_ntS feo ro% tﬁgﬁg‘%r%%i%ﬂﬁgbﬁﬁ’?‘?‘ é%smg ?{’gﬁ?l e A\A}laéoﬁ’g%s sal t
forms in elykens hispreheiteradhapr akdrdriatisylersgroum gesarhlisohdving eight qofesver sol vent s,
but ot herg\‘j1 e tthe salts are equivalent to the parent form of the conpound
for the ptFpEsE§™8t the present invention. 20 Tn addition to salt forms,
the present inventi Qe RBViIHERToARAPBYERIWRiE BorAbiBatidh WithAOhE A M
Prodrugs of the conpounds described herein are those conpounds t at readily
under go cHémSe anleghetheppgsasicted, ptighie straightouibranshel] ¢liadm ©r cyclpr Iydro@rbde

d i i . Addi g | | b d
o A8 releal. U BB iRbnd BUERE SR o th DR Bl St r A g " ©
met hods i fromromeito Viré® heBraand SeERsd frof@e g&m&&mﬂ&%ﬁ»@ﬁ stiagd Reag owl y

converted to the conpounds of the present Tnvention placed 1n a
t r ansder n¥heisHy g nitgagep ppi sulfin atoms exsiapsionallyorigized and thhetregen r eagent .

Pr odr ugs . 1S4 il I Ll b h may, be easier
o adn ni SreodiE ey Rt N3 ol SAREV LN FRE ke B b 81408 1 21
by oral ° atzshyiintesibr pdsition ofithe hasrdalley] geougntThe he@rdafori 8 malite pliced avgnyray
al son%@ve i rrtyi,)r oe’/&etg i%lg sol g}gi ity in pharmacol ogi cal, conpositions over the
par ent? dr BEFIUR of 198 hetsrqalley) seuppinehiding e povition ¢iexhish thaalkylerpwp ishe art,
such as t hesBed RAthe rE&hYinA8 JPHELE RloYdol oxhdatdve, activation of
t he prodrug. eAn exgrﬁpnel,n W t houﬁmﬁc}#\eﬁ a%}x?%;é?&g?‘ﬁgdep)re(%%gz\%gﬂd’b A
conpound EH{Nid-QH g sS€Hb-CHuN (CH)FCHAi-CH, 1S CHeHGHY, SCH;-8LaN ) CEsLeH,{ t he
"prodrug"” 00C33 C PCT/USQ1/ 20756 but then iIs

net abol i c%@@%&&y‘ﬁ*?ﬁ"f&%aﬁg‘gég)ﬁ’%%a&%é?Nﬂ@{a@pﬂveHaﬁﬁﬂcHs)-
Addi t i onaCHRX b aSroiHREdrsiHomB SRl M on R bV khotes qed Nt ddie

i nvention. I-%ertai n corrpéunds of B't heofolr eselﬁt’rs*fl nvehtﬁl{rggmggfgg;ﬁliéﬁ N
unsol vated forns -as well as solvated forns, including hydrated forns. In
general, the solvated forns are 5 equivalent to unsolvated forms and are
i ntended to be enconpassed within the scope of the present invention.
Certai n compounds of the present invention may exist in nultiple

crystal Ii_r_le or anorphous fornms. . In general, all physical forms are

- L g £ o e o o




present invention. 10 Certain conpounds of the present invez‘néi ﬁg @gisess
asym"retrivggﬁg{ng no_ atons (optical centers) or double bonds; tD icemat es,
di ast ereo , 'geomatri c isonmers and individual isomers af&TA12Hended to
be enconpassed within the scope of the present invention. The conpounds of

t he pr esemid OHHSI@H)RYABD Sucladedtiaithe 1ean &hetemlallkdB’ meopsyetradiogls of atom c

| sot opes at qQne or nore of the atons that constitute such conpounds. For

exanpl e, $efertbsship mnre detgdypelow as dhetaraplkylene’\andh betemaeysloaliod " Tha tspas, such
as for exappl [1hd 440 : Ladine; ( ] ). Al

| sot opi c var Irgi%q{}ghlgé’g&1%%13')0535”%%%gg&%tﬁeltﬁéﬁgt?ée%%etﬁ?%@%%gHé,d}cgai:et her

r adi oact i deived froat heteroelkiyhtas efadplifiediey Ti§pCHRSS €L, GHy-hard 10H-$Cipe of the
prese [ ' 2 nbodi ts of the Invention new cl ass of conpounds
t hat %du&ggm g‘é&‘%@fﬁﬂ]ﬁ © GFUPS\ At patoms 58 AiSh OO Y HECHPIP AR PE al
envi ronne - celdss oo ca Qgﬁg B f | ,
etc.), t hg{segﬁgggr%ngﬂﬁdgt%# ﬂl’?‘ﬁgr’ g@@g’ﬁ?’% %@ehnef%gn cairifr5 g@ﬁngér %Jbg’r Eslu‘gﬂ?gslt t
PPARy act alvpthgr linkimgs grotih pravidgabmrtts preerdthinventivento afensatmnudehielinking t he
treatment or Er.ev ntion of conditions and di sorders associated with energy
horreost asP¥P I BiPdCfret abol i sm adi pocyte differentiation and inflammation
(see, Ricote et algy 8 he a5 *h A gaﬁ%,z}i@n@ .1998)

Nat ure 39x: 82-86). Foéteé’ggn%’f%@%%nﬁg‘gn%%‘%?ﬁ%ﬁl 3 la’ctivgﬁltgelg%sA%é}ﬁare usef ul
i n t hE) t r eebipationofithrethebteirms, Wpsendcmdesssticwis sthtab eyei. vebdldit efonal | y,

th »0f , Lhe i At i . f h t] t t t
of “conpl 1 Aot ierfkEE) 1ebPerfivEnisciatthonly, bt Pl ElRal oL afidlrtii "
neur epat hyan do@ﬁ;bo)ZtQBV\%bEMon at @BRJIMB@E&HUC%@IE% AtdhéPlodhovasaHi& ordiesor ders.

to 2 2 DEC 20 02/ 00f 33 PCT/ US01/ 20756 In addition to their
ant i - di abswolesulge Exemples ofgrigloglt inekuide creiopyntyl; epehehexyl, 4 ecycloberenyliFicr eased

body wei ght ,gali i tuatjon  th te the. diabeti d ob

condi t1 on P RlodR At g P Ci o gt ool Ty &y

provi g§ ng(ei,fsgc&wgdk@é@rgggm%p&%ltwr,%ktp@ﬁaﬁyl, svsiberidiftyll Benapasea, Rf such
y .

profound increases in I g ated compounds of the noré general

cl ass hav&orpholiagh tefiahydrefiranded, gehydrotiran-2ol ttetrahydeibienPglhnacol ogi cal | y

active me ' ' ex ' ' | fieti mes that exceed the

par ent co%ﬁ%ﬁéﬁﬁn\r’l& E’Eelﬁl%igg%?%g?it‘zg@geﬂggiﬁfa%ﬁd %Hr?rlg(tr?i c conditions, such

met abol i t es have be®he tarmks ¢talod otiftialvgong” ipotheinkeloasor aS@aet ¢ffanbiher 10
conpounds contenpl ated by the present_invention avoid the formation of such
| ong- | i ve&USHECAR BIeAR UG otherwise statih 2 AR hlari Brogipgor dodine atom.

phar mggol agiqGahal ,Q&ﬁ{sf[sggﬁ a?*ﬂﬁ&galggﬂﬁé%?%&h@t%%clﬁgéﬁﬁﬁogg&’gé@(&ﬁéelﬁif 15 The

present inventiorn provides conpoun are represent ormul a

(1}: R3 RpolyfludtorRyl.

The term “aryl,” employed alone or in combination with other terms (e.g.,
aryloxy, arylthioxy, arylalkyl) means, unless otherwise stated, an aromatic substituent
which can be a single ring or multiple rings (up to three rings) which are fused together or

25  linked covalently. The rings may each contain from zero to four heteroatoms selected
from N, O, and S, wherein the nitrogen and sulfur atoms are optionally oxidized, and the
nitrogen atom(s) are optionally quaternized. The aryl groups that contain heteroatoms
may be referred to as “heteroaryl” and can be attached to the remainder of the molecule
through a heteroatom. Non-limiting examples of aryl groups include phenyl, 1-naphthyl,

30  2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-
imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 2-
benzothiazolyl, 5-benzothiazolyl, 2-benzoxazolyl, 5-benzoxazolyl, purinyl, 2-

6



20 In forrrula |, the synbol Ar' represents a substituted or un%:u E(]‘i,'t“te‘j
2- benzot ? é or substituted or unsubstituted quinoli nly

letter X Q&Ents a divalent i nkage selected from-O, %5)” 07“(’CI—I(R' ) -
-N(R") - and -S(OS;-, wherein R is represents hydrogen, cyano or

(C1-C4) a'Ueﬁzﬂmd&BE/l 3-nfd©[y]eﬁ%ﬁqﬁmwﬂﬂog-%qﬁﬁlohﬁ%ﬂcﬂ)q@hﬂcﬁcﬁimyl@ﬂ-d t he _
subscript k is_an’integer of fromO to 2: with t proviso that when Ar' is
25 a subgpuinoxebaylod-quinelibyh amdjman@lmzélnzivbmtaqrés ﬁ»r eaglhefithg abevenefed t han

INR 2 S S OR B BglR ol enk SR AGO eiehBsd BB
r epr esentEhettyshi %?mlky(l’cg‘ rhépni e icdk llihdse 1d@1@dawﬁﬁvh1(:ﬁhn W@kdu’ Vik attached

(Cl-c8)al koxy, -C(OR 4, -C2R 4, C(ONR SR 6, %(g 4, -S( 0 g- NRL5RI 6~
-0 - Rpan@lkyl gfomp 4%. gCP@ZmﬂhéméylePWanRthdl @@H@f@i aga h@t@maﬂv dr ogen,

rerber & 1S EIIET A ERRLEE 2 ey RicneB iy ey, SRYRT o 35°
2 2 DEC 2004 PCT/ USRdbh2I fiibovEzerkiR)bel, €1 l’f fheteroslkyl”, andridryl”) are meant

aryl (A -C4)al 3(;3 or taken_together W|th the nitrogen to which each is
att ached tpanghde toth sghstigptedrandeynsubgituted foymsf the mdiatedaadigaly Fupterred 5

Cs) al l Cylsubgtﬁ‘%e ?A?%Eag%ol%l_adl&éxhé su yélé&;l -C4)al kyl ; the subscript p

i's an integer i script gis an integer of from1l
to 2.10The synbol R2Subsfitueasfbstha alitybahd haémdﬂcyfraﬂft&lli(&idlthgdloaé gtoupand R3

reresentsahlo en or_(Cl- a skil] in the t I
un(F:I)er st arRfteprstersg m%@ﬁlsm %%em gﬁéroai@i%r Qet&rbagﬁe'éylp alkva W%M%P@
formula Iy chﬁE& 1%;)%1&%& 0l H&@fo%ycl&glﬁerhé})%rb% S &id8BSroliPs Whi ch the

groups on t ng octupy positions tHat are not cont Su us. Tii
ot her entmd:hct&rﬁ'am O, eOnpdIRIGsNOR’, tINRSR”, h&m nlgalbgum, sSiRIBIRY at

O IR A M N T BRI T R A A
R Igsl b Cgoﬂ\ﬁk '9792 N@G(BB%SR’ %H%mﬁiNﬁ 'Nli 2)~=,\N\AIA%-NH§ QCNR/ R X

/| R3 ArvX 'h R3 "R Ar
~X | and $(GRR~-SE)RI, -5{ORBRARSE, -CN m;b-i*f(i)ztmamdmhxer rmgmgfmmtzﬂtoeld N+

xanpl o, DB AP RRE B aT HERPT S arinel | L n o e uRedbet | { ut o

2-b t o
ool et Oy Sur ity Sl g,

i s hydr ogamil, atybisuiggiuted with (-Thalogyisetesubstititierl alkyl ydlqu@ or ti0alkoxP @1ERs, 2 2
DEC 29)04 » aryl-(%p ](L, %%51 groups. When R’ and R” are attached to the same nitrogen atom,
they can be combined with the nitrogen atom to form a 5-, 6-, or 7-membered ring. For
example, -NR’R” is meant to include 1-pyrrolidinyl and 4-morpholinyl. From the above
discussion of substituents, one of skill in the art will understand that the term “alkyl” is
meant to include groups such as haloalkyl (e.g., -CF; and -CH,CF3;) and acyl (e.g., -

25  C(O)CH;, -C(O)CF;3, -C(O)CH,0OCHj3, and the like). Preferably, the alkyl groups (and
related alkoxy, heteroalkyl, etc.) are unsubstituted or have 1 to 3 substituents selected
from halogen, -OR’, =0, -NR’R”, -SR’, ~-OC(O)R’, -C(O)R’, -CO,R’, -CONR’R”,

NR”C(O)R’, -S(O)2R’, -S(0),NR’R”, -CN and -NO,. More preferably, the alkyl and
related groups have 0, 1 or 2 substituents selected from halogen, -OR’, =0, -NR’R”, -SR’,

30 -CO;R’,-CONR’R”, -NR”C(O)R’, -CN and -NO..

Similarly, substituents for the aryl groups are varied and are selected from
halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,-, -CO;R’, -CONR’R”, -
C(O)R’, -OC(O)NR'R”, -NR”C(O)R’, -NR”C(O),R’, -NR’-C(O)NR"R””’, -NH-
C(NH,)=NH, -NR’C(NH2)=NH, -NH-C(NH;)=NR’, -S(O)R’, -S(O),;R’, -S(0);NR'R”, -
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and aryl (Cl-C4)al kyl, R15 and R16 are independently sel ectﬁ? B%[?rrgp@ydrogen
iy

{ C1- C9) al kul C8) het eroal kyl, aryl, and aryl (O -C4)al
t oget her \\}?\n&toﬁ é‘% nitrogen to whi ch each is attached form Usmgmlﬁ

7- menber ed rﬁ? R2 is substituted or unsubstituted phenyl; and R3 is
hal ogen oN3{-CH(@h)apérflussp(Cl-€nlkoxyt dndrpepiiuire(Ch «Ch)dkloiti aewmnberRhngisg

C$ K | k d
0O N PR 1t e Reala G hen sy Bhess R el g St esacdntint | y
sel ected ReoR? fyddr 098k iAdhehSdmiyBbRlcled Yom H&drb@éﬂe (C}-@Q)‘iﬂé}@%nd‘h@t@roraﬁﬁl till

nltrogento W uch each is attached forma 5- ed rin
ot her pr etnsubsiitutadizaw, mwssutﬂed asfl)s(ﬂrébbzdldylt aruhﬁuhalhsgexned myl)nxy—((l:\@

Cl-Cs)al | al .k t.oth f t X i
Sel eorbd FrBML PRl 8 Py omms et Hien of hets B oS enpsitoness; 5
subst i t ut geletb®f¥m NAYEARAY- cbmonoeg ’3-N°1’¥’11@* st’ems -cndqwe%ge@zky sel ected
from hal ogen, crﬁ/ano nitro, - - £6) al kyl -C8) al kyl .

In a part 2 DRIGBHI- &@D&RofS&O)d\IRrR/”en@nfblnrO(erz;DaékcamanQo

S oy B ror&mzawlerrﬂw% S o s o P,
- CO2R14 orsele@éarbm&?d.@n VORT, ENRRLASRS -RY,ACRY ENONM - d@k’cﬁj@mm R15 and
R16 are independent I% [ected from hydrogen and (Cil- )aI kyl, or taken

t oget her CEOR miS(PdFn-S(0) MR R, péafetofC s r)alkhey andperfiioso(Ci6- or
7-rrenbereq”iuag; R2 is substltut ed phenyl having from1l to 3 substituents
i ndependen4 y °sel ected from hal ogen, cyano, vitro, -OCF3, -OH,

-Q(d -C6)al kyl, - CFIwd 6Hthe8)btikyents cinudjddant Borhiab Hgie ArylridgGhaydptadnatlyy -
Still furgher preferred are those enbodi nents in which, the compound i1s

r epr esent ®8TERjcsd Mg subsimenteldhe forawa whereingfendi argdndependently YRRz and
e Y
| / Ol% Os&bﬁltudntﬂiﬁad;bcﬁnt—ht@ns@lf the arylGing\ may bpt[onallﬂ bedepffadell witksd CI C1 C \
s subst | CHPRE<Dt Of e duerils ugéﬂﬂhﬁnﬁfowpllﬁﬂn R Rokes é‘rdea?léﬁ?ﬁﬂ%rcﬁﬂ%@iréél
enbodi mentgy-, 85 -3(®)2 -§tH5! LEWHRIR 2or AQinkR bond, and 1 is an integer of from 1 to 3.
One of the single bonds of the new ring so formed may optionally be replaced with a
double bond. Alternatively, two of the substituents on adjacent atoms of the aryl ring
20  may optionally be replaced with a substituent of the formula -(CHj),-X-(CH,)-, where s
and t are independently integers of from 0 to 3, and X is -O-, -NR’-, -S-, -S(0)-, -S(O),-,
or -S(0);NR’-. The substituent R’ in -NR’- and -S(O),NR’- is selected from hydrogen or
unsubstituted (C,-Cg)alkyl.
As used herein, the term “heteroatom” is meant to include oxygen (O),
25  nitrogen (N), sulfur (S) and silicon (Si).
The term “pharmaceutically acceptable salts” is meant to include salts of
the active compounds which are prepared with relatively nontoxic acids or bases,
depending on the particular substituents found on the compounds described herein. When
compounds of the present invention contain relatively acidic functionalities, base addition
30  salts can be obtained by contacting the neutral form of such compounds with a sufficient
amount of the desired base, either neat or in a suitable inert solvent. Examples of
pharmaceutically acceptable base addition salts include sodium, potassium, calcium,
ammonium, organic amino, or magnesiurii salt, or a similar'salt. When compounds of the

present invention contain relatively basic functionalities, acid addition salts can be
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unsubstituted quinolinyl group; Xis selected from-0, -S CN 1)-; Y
is -N(R 3y§65Ac33 Wherein R12 is sel ected from hydrogen arbég - al kyl;
R is selected ?rom hydr ogen, hal ogen, cyano, (Cl-C$)al koxy, it al lryl,
- Q02R14 and - CéO) NRI SRI'S, wherein R4 is selected from hydrogen,

e

( C1- C8) al R¥tpined by comtppiing:the aettzalforna ofsuchrednypoyhdsGLits » aufficient amnuntRE5 and

R16 ' Lhy.sel d. f dr oge - Ca)al kyl ., .

(Coc) het BFERFREGIEIO i Rk 6m R i lichymt GrbRe il phmmartionli n (e
nitrogen ageplablehcRbaddificn @tk AR thecMefived frofrinBfgadicRiHqked ring; R2 is
substituted or unsubstituted phenyl; and R3 is selected from hal ogen and

( C1- C8) al hydrgchleyie, hydrahremiss nijriefcarhonit, somohydregensarbooisnpkosphoridi ch R i s

. - - - d
& O N 5B SR Ranr AL Yo dbighRip Bt sl A Do meh BB et | y
sel ect ed hydrivdivy df pesphorils G&lds &¥d tleike, asokell 248 sAIRORIFEA fithi R1dthely

nitrogen to which each is attached forma 5- or 6-menbered ring. In’still
ot her pr eRYUHPHEE OEgABI RGN iks acgiic,ipsopienieciselntymonalic gealcic apslonic, benzoic,

- C8) al . C%- CR) g, 1 | . qther prheferred di ment.s, X is
ggllect )eg F]%rénh%mr%’ %%n %ﬁ%dqllwl’ ngﬁg}tl?’%c?fl%%ﬁggﬂfo %Pft&ﬁgﬁ@&tﬁ’ s Yis
NH- S( O} 2- tartaric,ahéthangstbsic #d teerhleli ARBScIudR dré sgisTlabding eddPhirpyws havi ng

from]l to 3, substituents independently selected from hal ogen, cyano, vitro,
- OCF3,iL° - OHgInagy @P-%Bﬁkm and|salts efregganicpcids like gipruronic or gajaciymorio gcids aml

02/ 00( 33 8 ré&hgeu | w f odj men f the .
i nven'g i on@g}{rkg%%{ %Qs%g st %f %’f %g’ %’M’U%\tgaz'bs??ﬁ}agéﬁggll %ﬁgi ’njyu 'blj 88p; Xis
-O, -S- Bhamiceutical Sciehlbe, 30TV, 56, 1-RD).i Cettyid spgrific cdiﬁlbs of ﬂ@é@ﬂ%ezt _
- - - - | SRI
s . B ATt S oS by Sansioneo
I ndepende f . ?}%ﬁb no, vitro, -OCF3, -OCH,
- CE- C6) gk%rilv}:égléc?hﬁ%égl?er(ﬂélj?{‘&&%}gq yl; 1%1%?@]?3 i s hal Ogenfd%d/ﬂi Cl-C4)al | coxy.
il11Furth f eThedeatrad fortmose t daachy(bEI t ditadtinlg@he
tsz)lget helr”wi teL p[\% ﬁi treoe n .o whi cm?;g%mins at tygbghg%l‘@?or m ay%-, 6- gor
7- menber eaahi"i"’ﬁ%? REF (?rsacgcﬁggdi 1??]6?%%@@1’?%‘ CoEDOHY nthgsonventienal mgaper; ugnt s
tbodi rmen : : - . _
From 10 Ry bSMIcER G GRS HOR G rang A BB EEED st
pr ef er r edPeRBGEs. Ak 8s salhkilibompolargoivents s othedwise dine sattn dreléuivalam od ther

aspect, the presen tﬂené{)entoiuo DI Vi dr%s h c%ut itcal .corrposi tions
conprising  at- I east "one PR TR PRPAEHSS (NGRS I LY re with a
phar ne@euti cal | y actieaddifibietonatti (i) the prosene inveAdiSiovRIRP 86hpoirld8 WRfigs ent
I nvention provides nmethods fox 20 nodul ati ng conditions nediated by PPARy.

More part figdR aPredrug frme oPrgrirugs ok thercompennds dageribaskhenein arathose sonaepmdsient

: o ol >0 . ‘th ab L ol
level s of T 5y pndtlS bheriofAAehdcs R ARG aihdiioBh 2eciite Bieone such
as, for exanpiuads ofitherpaesentineition tAditehlig] frotams i BS téavelted to the

compounds of the present invention by chemical or biochemical methods in an ex vivo

-

25  environment. For example, prodrugs can be slowly converted to the compounds of the

present invention when placed in a transdermal patch reservoir with a suitable enzyme or

chemical reagent. Prodrugs are often useful because, in some situations, they may be

easier to administer than the parent drug. They may, for instance, be bioavailable by oral

administration whereas the parent drug is not. The prodrug may also have improved

30  solubility in pharmacological compositions over the parent drug. A wide variety of
prodrug derivatives are known in the art, such as those that rely on hydrolytic cleavage or
oxidative activation of the prodrug. An example, without limitation, of a prodrug would

be a compound of the present invention which is administered as an ester (the "prodrug"),

9



WO 02/0(1C33 Preparation of the Conpounds 22 DEC 2004 PCT/ US01/20756 The

conpounds_ of ?{@ present invention can be prepared using stza%aﬁ?dm@‘ynt hetic
met hods. gg)n(g g’l 3 illustrate exenplary methods for the PFENEIHINHN of 5
conpounds of structural formula (la). One of skill in the art wll

under st anchut tteh isingtabalicallythydetsyfadrto e ¢hgBskylieacidd e il & BStit. %Idd?tiﬁﬁapu nds
in the other structural classes. As shown in Schenme 1, conpounds of the

present i rRkamplesincuds nsetidyldsavaivesediavampguud ofitheduvestional | y avai | abl e

h I,
or “opti onal 1y pr ot ot aikkgiipdts of R EERLoYeutonebe By B SRy e loRRE °"°

provi des tdeveliaduclvatdd rmRetiedih® Ryrhtet Pemyd. t]&ﬁ%eﬁéx@ll fthd gblvdteddrths at@r
exanple, H2 in the presence of Raney nickel cata rovides an aniline

deri vadi veeapivelent togisplyatpd emamangrare intenged o he empmnapmdamhxarﬂw s00pf ofy |
t
hal i de (AhoBRCd iviafifle GeaES @ssegmao%ghé PreRy Bt RRLTARL 1, AR

provides a target conpou can a

rel at ed camystalline mfarﬁmphmdsd‘ofms ) Ini %En‘d‘aildmliﬁjelcarﬂoﬁﬁ? altelhdqmﬁieln'tk’(ﬂ-tﬁéusq[s o
sul fonam de |i reversed. Thus, copversion of the aniline iii to e
benzenesul ‘PBPF}I}P%%F%f by %%f@reseebwve@oab%@rﬁw miended e bewyithin thedeoneeefdhe bed i n
Hof f man, Cgr At heses Col | ective Volune VII, pp. 508-511. Subsequent
treatment of v with - an appropriate aniline provi des the target conpound
vi. 10WD 02/ 00633 SaéTElliIECdmﬁOIﬁldE)oEﬁﬁ p2et MEHHtER0Ids24E 28y mmbric a3 Ar OH
NOz NOz base or -'\ 5\ ArSH G O or CN ~ ~N ~5~~ Ar-NH SOZCF3 1 ii
HZ and RarfigmRfopficsl "Rmel‘s) AF doublgppnds; thegacematgg, digsteggamers,-gepmHICASERETN | v
LT "% 1 Syihid¥ividusi@Sherkafy e\l?’fnt&ded > be e&ronﬁa §se§'&u eqyol\r(é %Q?ﬁ]&
depicts an alternative preparation o compou of ein Are
i s substi tiovendionr unsubstituted 2-benzot! uazol yl and X IS -O) Schene 2

The compounds of the present invention may also contain unnatural
15 proportions of atomic isotopes at one or more of the atoms that constitute such
compounds. For example, the compounds may be radiolabeled with radioactive isotopes,
such as for example tritium (H), iodine-125 (***I) or carbon-14 (**C). Allisotopic
variations of the compounds of the present invention, whether radioactive or not, are
intended to be encompassed within the scope of the present invention.
20

Embodiments of the Invention

A new class of compounds that modulate PPARYy has now been

discov.ered. Depending on the biological environment (e.g., cell type, pathological

25  condition of the subject, ezc.), these compounds of the present invention can activate or
inhibit PPARYy activity. Thus, the compounds of the invention are useful in the treatment
or prevention of conditions and disorders associated with energy homeostasis, lipid
metabolism, adipocyte differentiation and inflammation (see, Ricote ez al. (1998) Nature
391:79-82 and Jiang et al. (1998) Nature 391:82-86). For example, compounds that

30  activate PPARy are useful in the treatment of metabolic disorders, such as diabetes.
Additionally, the compounds of the invention are useful for the prevention and treatment
of complications of metabolic disorders, such as diabetes, e.g., neuropathy, retinopathy,

glomerulosclerosis and cardiovascular disorders.

10



NH2NW; /| ~-Cl +~/ SY~~ZOHHY~NA ~S~ Wi ~ NO ~ O ~0/ S
zZ 17 > 2 DE C 2004 V1'0 02/ 00C33 PCT/ US01/207SC  SchéreDEL c?&ﬂbl cts an
al t er nat WY2M06Har ati on of conpounds of fornula I, wherei RCEUS0Y/20756
substituted or unsubstituted 2-benzothiazolyl and X is N(R 1)-. NO2 W~ \
NH2 +\ Y ~ Z NCS SehaiaRioh t¥ thtithnti-MabdtidNctivity, InahyNIBtheiBPRAR: ym.‘%nars\ Z N~
NH W ~ S 10 15 i} reduction ii) sulfonylation HY NAr ~§ W ~/ D
~~ SHz mmpn‘@@ﬁ@@mﬂw bﬂd}’tWFégtpir%!;b atsitpaticarhatngn eggrapete ;ﬂ?%@&‘?@@ a£§’égw ni ng

with, for
AL or orob BRIt Tk Al SO ABRES Bpross ppon s pofile by providing
3- br onD- 4effdctios Wdﬁn@bﬂ@aeﬁeolaa&eumm inkRe aweﬁ&cy@ﬂﬁcmf)rotfdﬂmdqmteasﬁsaﬁ ds The

corrpounds of the present invention can be eval uated for nodul ati on of the
PPARYy 5r eceqsyoveighfi ng assays such as those described in Jiang, et al.

Nt 29, 92 S° (g Bogs 8lPhoye MR 2R 0 B ARk

Al t er nat ib@hynochﬁai ogprpducedhansacolezientiy astivetefaboliteh oiith expodurésyaridandi spl ace
radi ol abel ed, BRL 49653 fi Qqm a PPARy- GST f usi og%gr otein as 20 foil,ovvs:

Mat er i al svivarbigtgnesthatexesed thepasens ‘%‘?“(P;S’P@‘ﬂﬁaﬂ@d patmantRf ceralChERIES o
procedur eglgit So%b ]pﬁﬁl'et'ﬁ)%ggeg h[agé/bé@l 1Reftd TBWaPetllHohs 28bink ok Yhe

Pol yfiltronic
10  compounds contemplated by the present invention avoid the formation of such long-lived

metabolites while still maintaining the desirable pharmacological properties of the general

class.

PPARy Modulators

15
The present invention provides compounds which are represented by the
formula (I):
Y
l L//
Ars >\ 2
YR
I

20 In formula I, the symbol Ar' represents a substituted or unsubstituted

2-benzothiazolyl or substituted or unsubstituted qilinolinyl group. The letter X represents
a divalent linkage selected from -O-, -C(O)-, -CH(R!%-, -N(R')-, and -S(O)y-, wherein
R" is represents hydrogen, cyano or (C;-Cq)alkyl; and R'! represents hydrogen or (C;-
Cg)alkyl, and the subscript k is an integer of from 0 to 2; with the proviso that when Ar'is
25  asubstituted or unsubstituted 2-benzothiazolyl, then X is other than —S(O)-.
The letter Y represents a divalent linkage having the formula NR'Y)-
S(0),-, wherein R'?is hydrogen or (C1-Cgalkyl. The symbol R' represents hydrogen,
(C2-Ce)heteroalkyl, halogen, (Ci-Cg)alkyl, (C,-Cg)alkoxy, -C(O)R, -CO,R™, -
C(O)NRPR'S, -5(0),-R", -5(0)-NR*R'¢, -0-C(0)-R!” or -NR'*)-C(O)-R!" wherein
30 R'"is selected from hydrogen, (C-Cg)alkyl, (C,-Cg)heteroalkyl, aryl and ary1(C1-
Cs)alkyl; R' and R'® are members independently selected from hydrogen, (C;-Cs)alkyl,

11



V1'0 02/0(1G33 2 2 DEC 2004 PCT/ US01/20756 filtration plate and

gl ut at hi gne- Sephar ose beads (from Pharnmaci a: washed tw ce we 2hDECX U ndi ng
buf f er iWW%‘E'ﬁ”BSA and DTl can be left out). Method: Bi nBFRYSBUIYE {10 nM
Tris-HCl, pH 8.0, 50 MM KCI, 10 mM DITT, 5 0.02% BSA and 0.0 1% NP-40) is
added i n @O~Cghdterdalkyltagylf andtdel(GR0, liGA, drhskehitddetitsr ivith thk alttogerfie t est
conpound is. then added in 10 ~L of DVMBO The PPARy-GST fusion protein and
radi ol abeVBighsaeh is@Htacheddonn @ Spréer Yanembersd sagnl husaleatedBomd{Ciung 10 ni M

concent r a P SCHE RS v B AL CoRIBL O BIRLANG kTR ) "Bry
49653 10 fronydiordy.and ki subsdript q3s amintdpet efifrb@r1 2. m n. .G ut at hi one- agar ose

bead is added in 50 B L of bi,nding buffer, and the plate is_vi &ogously
shaker® for one hour Thaganbpldy aepreseptsshadsttytad or ppaubstijuted aryh apd Rael | of

bindiilg L T T). The bottomof the plate is seal ed
and 200 p. }%ﬁtfﬁ%ﬁ?@#%{&ﬁ@@%ﬂ%ockt ail is added. The top of the plate
is then seal ed and One of sidlldnadie art will nsdeghtdred thatreethmbldy o€struaaial {sonRrsThe
conmpounds of the F se i hyention can adm ni stered via any suitable route,

r t A
most pr ef SeAEMgsenied gy fogpula ], dppas gTquy,0?FWbﬁd‘B%e@b‘th&ﬂF%ﬁeréﬁfﬁ'@Bﬁ Btely
tailored ; . oot : f ! i on can
be admi ni gv&c‘;nggé %lég})ém&ggﬁpg%{}ﬁ (ﬁ” %Sgﬁ% e, | n? ?%\%%%lﬁgﬁéﬁgﬁ%r g%@gtl arly,
i nt r aldut aembodingntssthb compnenissiry thosehaving thdetratthiyal orentatidnsappresdmesy | v.
The presepnt Jnventjon.al so contenplates the use of depot formulations in
whi ch theﬁ"ﬁctjf’Wﬁa‘?h?gtﬂ)édi ent(s) is released over a defined tine period.
Al'so, the conpounds described herein can be adnipkstered by igmal ation, for
25 exanple, .intrampsal ly. Additi naI,{l\yi the co oul%ds of the |present
invention can be &t het ereld t fdeRnal ly. Acserdingly, t resent
i nvention al pu des :pharwpesy~cal ’cofyposjiti gns . .conpi S a.,
phar maceut i c‘ngQW afcept abl e Ernr or exc%@nt and eithé?‘ a con‘ﬁound of
formula | or a phak'maceutical |y acceptabl e sal tR'of a conpound&'of fornula I.
30 For preparing pharnmaceutical cgnpositions frggthe corrpounglg of the
present invention, ‘pharmaceutically acceptable Garners can be either solid
or liquid. Solid form preparations include powlers, tablets, pills,
capsul es, cachets, suppositories, apd dispersible granules. A solid carrier
can be one or nore gdbstances whidh ngy al so acty-& 19 WO 0-30(33 2 2
DEC 2004 PCT/ US01/ 2Q75&® di | uent se-N.dvori ng ageptsg! bi nders, eservatives,
tabl et disinte rat agent gt or @ encapsul at i material . owders, the:
carrier is a Ay ded soKT dWhikh i sAg-a~pt xt ur e Ay i nely
di vided active conponent. In tablets, the activeggconponent is giixed with
the 5 carrier having the necessary binding properties in suitable
proportions and comacted in the $hape and size Mesired. The powders and
tablets preferably contain from5%or 10%to 70% of the active conpound.
Sui tabl e earners are magnesi ug carbonate, magnegi stearate, tal c, sugar,
| act ose, pectin, dextrin, starc aktn, tragac , met hyl cel | ul ose,
sodi um 10 -car boxynet hyl cel | atf'ogse’~_2 | ow meldti ng )cga-butter, and the
like. The term . "preparation""islintended to inclygde the fornul ation of
the active conpound w th encapsul Bt i ng material as a carrier providing a
capsule iii Wich the active corrp?nent wWith or witheput other earners, is
surrounded by a carrier, which is thus in associatitn with it. Si mlarly,
cachets and | ozenges are included. Tablets, powders, capsules, pills, 15
cachets, and, | oge,nge can 2e.used as solid dosage forns suitable for oral
adni ni st r &l 8% Slﬁé‘fte‘zf”éiﬂéﬁ“ Fifuied fokrarebiaze! a | ow el ting wax, such as a
m xtu{¢ of fatty acid glycerides or cocoa butter, is first nmelted and the
active conmponent is dispersed honbgeneously therein, as by stirring. The
nol t en honogeneous i mimber of praféreed gaboditientatace ronided herein. SForestample tn
al lowed to _cool.,, and .thereby t;q soljdjfy. 20 L{)Suid form preparatyions

d
i ncl ude s8PEPIESTE SHtoAE 18 35RbLiEd phpRsubstituted 2-benzothiazolyl; X 1s -
O- or -NR'")-; Y is -NH-S(0),~; R! is hydrogen, halogen, (C;-Cs)alkoxy, (Ci-Cg)alkyl, -

CO,R" or -C(O)NR'*R'® wherein R'*is hydrogen, (C;-Cg)alkyl, (C,-Cg)heteroalkyl, aryl
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for exanple, water or water/propylene glycol solutions. For ggﬁar ent er al
injection, liquid preparations can be fornmulated iil sol ut 2Dk Zgﬂf{ueous

pol yet hyW&@’@ﬂr’col 'sol ution. Aqueous sol utions suitable PEF/USPHRO7§Ge can
be prepared by dissolving the active conmponent in water and addi ng suitable
col or ant sandfar@l{OF-6,)akyBIR'f arkERY areindepdndbdtlycdetatteddrait %gﬂﬁ: a8, ((3Cy)Aryl,
Agueous suspensions suitable for oral use can be nmade by dispersing the

finely ditGdedheieoing eohradanyl(CrnCaatiat, oxitaken jogsths svithethe piteagendeich as

nat ur al K et ins, t hyd cel l.ul ass odi

car boxyrreo‘{;'%lg?{g%ﬁl?ﬂ 1uf1§%ch',’égg%r85 g? ngsf' 0&2? ?’ﬁ%%%nﬁ%ggéﬁﬁ‘?ﬁfghﬁéﬁe% s. Also

i ncl uded @fs&bﬁﬁltb@pﬁ@fyma@ﬂ@dgﬁilbg@iﬁomlm)@(@(}ﬁ. nt ended to bga _30 conyerted,
shortly before use, to liquid formpreparatipns fox oral adm nistration.

Such Biquid forns il ibesprefpriedebodyserdni | isselectad froanhalegdm syamhese

reparati aj j b4 sgot i,ve . n l,.op BNt s,
i avors, CHmof ERLRsT Ak | LRI R Thfeif RTRICH O8I R
di sper sandmsl R hiedkéependentlyadeldaidd from Gya@gsi and (QdCH)hiRyl, ok akeR bgettRr 2 DEC
Z004 VI' O 0&/ 00G33 PCT/ USQ1/ 2(:%56 The pharnmaceuti cal preparation
i's. pref er ¥k the mitrogenito yrucly gaghds attachgd &erana PAtf-IEEbErE gt i on i s
subdi vi ded i nto uni LAl J i ey active
conponent. The uni t]Fn o?ageerﬁ%fgfﬁ]ﬁlgghﬁgg&g&%%g agstesglegtégpq%drrglthlg %ﬁ?ﬁ’t e %’ackage
cont &litni N@eCHalketye andi T atks/l.0n yet efter pieferted emtaldirasntpdk kedebsdtddofpbat S,

capsules, and 5 ers_in vials or anpoul es. so, the unit dosage form
dan be QT:(i’p%‘{ill -ﬁﬁ%| sBil otierameerred _Pmirgg B, R?lsSeﬁu%tltmediph%dA}aM@ggtfml _
appr opr | af & NUIAcAH: idheRler) S8Rolcl %319@9% bRI®, nilfdC-GEpNLORY of actlve

conponent in a unit prepa br adj ust&d fromo.1 ny
to 1000 nQ(CpCeilsyhbCls, (COChplkyd. 100 ng according to the particul ar

application and the, potenc f the tive,.companent. The goqposition can,
if 10 desired, al sgmc%Pﬁrg?%aﬁYﬁ eIt ?9%8”%02_3]?%1686‘??@’ gée‘ﬁlas. I'n

t her appeut hbstimtedio? mngmﬁa&&aﬁ%ﬁotmz&ﬁ?bﬁpg X fi-enet eN{-| Wik AR @)Y-;
conditi ons, or ot her conditions or disorders nedi ated byMPPARy, thle5 6
conpoundsRutsitydragen, halogenecysmar (G eCu)alkogy, (GeCeatkyb-ChB ' arvEHOINRRI%
adm ni stered at fshe initial fabout 1§. 00 / t 0 .aho 100 ngy/ kg
a1y n B R S e AT B0 Ry e ey SesoHHEY gt <

pr ef er r edhy b EentRdFALT;)dMepeyehken®BYeter Wik HRhifeRANE WIEcHORA it Mfached
requirements of the patient, the gseverity of the condition being treated,

and jtheI cOmprd61ri gembptqgﬂé@;h ?ybﬁimwfipbnnsdﬁmvime_mpéo 3c$GbaQ‘eerftT)r a -
P eat g o8By Rd e omiidelE, b mifl, P F A GO R op | mum

dose of t{@-CoaiRpliand RTdtadmdener (Ci-g)atloxsg Still Suithe pesfered My tRéses mal |
increnents until the opti num effect, under the circunstances is reached. For
conveni endBbodiments & wiichthe gompawnisis Feressatedibyi afesmulaseleated fiomer ed i n
portions during the day, jif desired. The cogpositiq?s may be advant ageously
conbi ned and/or used in contyn&tT oR*wi th agen efwf in the treatmnent
and/ or prevention of netlabg di sordeas 25 a | ammat ory conditions,
conplications thereof andﬂbat | ogi es associ ate 3tH€T€ﬁjth (e.qg.,

cardi ovascul ar di sease and hyBertension). In maBy instances, administration
of the subject conpounds or gpnpositions in cofjunction with these
alternative agents enhances the efficacy of such agents. Accordingly, in
sone instances, the present conpounds, when conbined or admi nistered in
conbination with, e.g., anti-diabetic agents, can be 30 used in dosages

whi ch are less than the expected anmounts when used al one, or |less than the
cal cul ated anounts for conbination therapy. Suitable agents for conbi nation
t herapy include those that are currently conmercially avail able and those
that are in devel opnent or will be devel oped. Exenplary agents useful in
the treatnent of netabolic disorders include, but are not 21
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WD 02/ 00C, 33 2 2 DEC 2004 PCT/US01/20756 Iimted to: (a) anti &éé%ﬁtl c
agent s suc&ﬂ as insulin, sulfonylureas (e.qg., neglinatide, t 1% e,
chl or pr opi’ 8834 cet ohexani de, "t ol azami de, gl yburide, gl i FiCATURI1A0F6
glinmepiride), biguanides, e.g., netformn (d ucophage), . a-glucosidase
i nhi bi tors (acar bos®) thenitstpedféreid it GRABREURE SomBothd is sRE@H iffoazoNe
(Ava~z.dia), troglitazone (Rezul i(?) and pioglitazone (Actos); {b) (33
adrenergi c receptor _agonists, Ieﬁ i érivatives thereof and

neur opepti de Y. A ti St i | id sequestrants (e.g.,
chol est yrani ne and exti p HRG CoA reductase inhibitors, eclg. , Sstatins
3 ’ .

Q
(e.g., lovastatiii, atervgstasztnO Pluvastatin, pravastatina d
sinmvastatin), nicotinic aé&id )niacin), lf a agd eri%\at 5 (e.g.,
genfibrozil and clofibrate) and nitroglycy . NExe ry, L0 agents usef ul

in the treatment of inflammtory conditions uf 8re not linmted
to: (a) non-steroidal antiinflamgtory agents (NSAIDs) such as propionic

acid derivatives (e , al nunopr gf e enoxapr of en, Ducl oxi ¢ aci d,
car pr-of en, fenbugf%@aqp@ Qfsg N fen, flurbiprofen, ibuprofen,
, |

i ndopr of en, ketopro i r fqps}\o napr@xen, oxaprozin,~pirprogen,
pranopr of en, suprofen,Stiaprofenic acid and_ti oxaprofengl,c acid 15
derivatives (e.g., indonethacgn, acenetg @ 1~f'¢l AN danac,

di cl of enac, fencl ofenac; fenclozic acid, Ner iﬁ\z\ac rgts%nac; i buf enac,

i soxepac, oxpinac, sulindac, tiopinac, tolnet$n,~oZldénetaci n and
zonepirac), fenamc acid derivatives (e.g., flufenamc acid, neclofenamc
acid, mefenamic acid, niflumc acid and tol fenam c acid),

bi phenyl carboxylic acid derivatives (e.g., diflunisal and flufenisal),

oxi cans { g,4;, | i j ' . sudoxi cam and tenoxi can),

sal i cyl at g’slgz(gg%‘%gfzh%g&gt@?aégw{?gﬁlgég}glg and sul fasal azine) and the
pyrazdi ones (e.g., apazone, bezpi perylon, feprazone, nofebutazone,

henbut d. pheny! but - ] -2 (COX-2
PR b tors such o EEMEMA O Ebemss CapMTRD &7, 5 APPSSRIe othd (o)
i nhi bi t or angbsiRaRbeBLESt &6 ,ﬁxgy&fﬁde\i &EOL k- ad-NBipdy iQiNgg .The

present invention proyzl_des met'’hods of using the foregolng tonpou and
conposi t i 8t vhereimR ‘ds seleased fromchyidpegencind ¢ CoiCaailddy R bis salecied ffiommmat or y

For egol ngtiigRb HBEEh &V sk eleteds 6 Caal bro QT v - on or

di sorper whefei RY idyeldRARYom Hyardgeh NeITIARPY t@lecg)ﬁgqgﬁgﬁ%fﬁrﬂganéi%ﬂ(?lubj ect

in need thereof at gsrapelgti cal ly effective anoun npound O or mul a
1. 22 2Cpeatiyt apd &4 andR G 2revind eradently sebotedfons dydrgsn,i (0, -Gidkyie(Caspect |

the presepiy J p J s_of, using.,the.faregoi nqg conpounds and
compos t 1 SRR I SRR Tl ol EloBr ik BeBatth BoPBRHel
with the eabyiouttathed fororaisH, 8- br 7-mehitRrédlih® M NYsibsARIRES 13isBb@iied ed by way
of |Ilust£é1{¥g;§§%?,are not intended to |limt the scope of the invention.

10 EXAMPL & seingtedsirgre baloger and (er-enalkakybe obt ai ned from
i . \ M ! in
oo T L R Spect r SHf fudtfer Brelth bR Bt Blinad B K i
it e G gt R
r ot ons, ipli singlet; d, doublet: t, triplet; g, quartet;
Cnul i pl e@l'{i?)&i‘?ﬁ Rﬁé@fﬁls%liﬁ R lglflypeaﬁaﬁbbw&thgﬂ%ﬁw&a%g pogd ﬁgksgtaﬂcyé,m o
El ectron {®Qph @%ﬂh@f‘wﬁﬁtﬁe MBBSersROFHIER X i§ a{‘tg&%ﬁqﬁﬁin Q3. 8r k‘gx}i\éngﬁetref ﬁ.ﬁé.ar d
ec e ed as

5989A mass sp onmeter. Mass spectronetry results are repor ratio
of mass over char geln 201 éthet prefedreld pntbodimettg R e sdbuatifonechadbgedpefanbon (in

Pot e HCrRERahE 2Ty BRI b T SE R lrsr Emp b pBs X if G168 BRI L er s
cor r espondot,aSt /1 -aHE Clnadilf ARdAPréfelrbll cMbodRRARES Y fgl—%{w‘@gﬁ?[ ay ey zation

(ESI') mass spectronmetry anal ysis was conducted on a ‘Packard 1100
MBD el ect Piss@rahenthodimeiadt ris mehstitutedsphapyl havigPfrosODtHPadstiorensanpl e

del ivery. ufRp O Lfed 006 BRHY:En Gind H8S) 68k, PR Loty O di,no/ M

and 1 pL was"i Wi

(C1-Co)alkyl.

14



the delivery solvent into the nmass spectroneter which scanqeld ¢ 9fg, 100 to
1500 dal tons &[g) Al'l conpounds coul d be anal yzed in the gﬁp%@/@méSI
anode, u |n0g7[’06.i acetonitrile/water with 1 % acetic acid é?’lvery
sol vent. The conpounds provi ded bel ow coul d al so be anal yzed in the
negative ESI node, Insipagicbdviy\NméfaediembdtinamebbthetinvdntlonpAeiis as del i very

solvent. 23 ., 22 DEC 2004 WO 02/ 0(1C33 breviation .U 56
Tri et hyl &HPstisutedongsubsitnicd naligikigipup; ﬂfef%r "lﬂrrﬁgﬁéﬂl 1 %@N’ R

et hyi AR e _ aFr o RE
5 (o) S e SRR B L MRS M PO ReE

et hanol ~ (viteftih R hieharirtghy bp tOs Bhle iRl 2ard RISAye indepnidentlycicitciedcimm, si | ver

o1 body otvrithesn od (IR o HIGh Serheryvilh Bh e St bame 2
(HBTY), I-hy grﬂ)@}gygﬁﬁgfl‘)@?Hnﬁ?%bisﬁuﬁma henﬁrl having from 1 to 3 substituents

O (7-azabenzotri a -tetrafet Ryl ur of uum 10

hexaf | uoringdpeaddntiyescletted Bom halpBen, diyans, hittog ROCE R -OBk -P(G-E)hlkyt aCBadi | mi de
hydr ochl o} EDCI Lectain inger I at es d.in preparing the conpounds
bel ow ar e(rdd'ggl"‘s]fﬁgﬁgq% léi?glg’éﬁ’aioﬁ 1Ef.5r§gﬁ(?’7§fe fltilﬁib'mef B%Tferrge%f%%ﬁ}og?. No.

09/ 606, 433bddith&fls HRBicRThe donpAif-is Fepadiphted by EBrrhelk kawtte@sbanizenesul f onyl
chl ori des were prepared by the procedure 20 o?, R V. Hoffinan (D~g. Sy-r.
Col | 10vol . 1~11, 50S-511) fiomthe corresponding commercially avail able
anilines and used to naeke,the indicated exapgples.

2- Chl or 0-4-t - but y| benzenBsulfogy gl ori de g}) '%\hd 34% 1H NMR ( CDC13)
8 8.06 (1H, d, J= 8.4 [iz), . b3 (1H g), 7.48 d, J=8.4 Hz), 1.37 (9H,
s); 25 mp. 68.8 C. 2-Trrx uofonet hyl -A?-cht orob nzeﬁvs&rffonyl cliloride
{Ib). Yield 76% as a solid. 'gi NV\R (CDCl 3) 8 8.%5 (d, J=S.4 Hz, 1H), 7.966
(br s, 1H), 7.829 (br d, J=8.4 Hz, 1H. mp. 37.0 C 30 '

2- Chl ar o- 4- net hyl benzenesul f oyl chloride (lc). Weld 47%as an oil. 1H NMR
(CDC13) 8 8.02 (1H, d, J=s.s Hz), 7.46 (1H, s), 7.28 (1H, d, (I= 8.8 Hz),
2.47 (3H, s) 2~ ViR A3hRRAEER M@, thdkandoundds glectdd fibE: z0oa

15 In another aspect, the present invention provides pharmaceutical
compositions comprising at least one of the above compounds in admixture with a
pharmaceutically acceptable excipient.

In yet another aspect, the present invention provides methods for
modulating conditions mediated by PPARy. More particularly, the conditions are

20  selected from non-insulin-dependent diabetes mellitus, obesity, conditions associated with
abnormal plasma levels of lipoproteins or triglycerides, and inflammatory conditions such

as, for example, rheumatoid arthritis and atherosclerosis.
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PCT/ US01/ 20756 2.3 Compound 2. 3. Conpound 2.1 was prepared 2b§/ B 2
nodi fi ca%;(g%gg t he published procedure of Al bert and Bark,' Tusotnorsdrena.
Soc. 2384- 3(31959)). 3Am noqui noline (15.0 g, 105 mmol ) "was suspended in
a mxture of 10N HCO (40 niL,), ice (21 g) and Water (100 nL) at 0-5 C,

bef or e soBiepmation f tle Canougds 110 nmol ) was added 10 slowly. The mixture
was then added portionwi se to anot her solution of potassium ethyl xanthate
(20.8 g, 125 mmol) in water (60 nL) at 45 C. The m xture was heated for 1 h
before cooling of f.Thd, &ﬁnﬁﬂlﬁéﬁb’bﬁtﬁ%shgtﬁagv&%foh%ﬁh% pYéphafedaishfy stantiaed

ethereal solution was washed wit sol ution, water, and brine befog
a dryi ng syathetinmptiasisuSckendsat-3 illustratsrexemiplary vietitods dorcthe prapagationoft he

sol vent gave a bro oil (15 , i~ch t.hen 1 ik SSOl Y, i ol
(50" “Gtpofodt Bln e o esth " R gh B s 7 et BOR RN e SHURED oo
sol vent Wagthbeth! I IREE dor'tRE SyntNAEUMBondoandd 18 thestheti@ribafabamgeat ed
between water and ether. The ethereal solution was discarded. The aqueous
sol uti on was aci di f Aeghewn pH-Scheme 1, pempeundstof feespresent yendonfantbeet her . Then
et hereal solution .was washed with. brine,.dgsi over. nes. L ul f at e,
filtered gﬁﬁ“&%ﬁﬁ%ﬂ??lﬁt“@g’ PRrBFClAlY Ry aable ?‘8%%@‘%?%‘2%‘?%@?@ (7.5 g) as
a brown oTjeatnidtp o€ fiWeAta pheasINtHidyhensl eosRivMllybidlectdd @lilind RoHo Poct&ideatfhy |
acetate / dichl oromnet hane% produced 3-ner capt oquj noline, (2. 1@ 5.35 g, 32%

yi el db0 asbase god hept proyidpsrihe pdsof (iB. Redpctionof the nifre growp jpij wi (1H, d, J=

2.2 Hz), 7,95+8.05 - - 00- 4 : J9 a

m xture o?xag‘}prlw%r}gérpl& 0 rFér?(')1 ?égﬁ?y@lﬁaﬁié¥§lyg?pr9‘7”§ggﬂl’r7%§ﬁ?é é%évaﬁlls ,('119'25

chl or o- 5- ulfsRAIGEITEII (ith ffapPropriatlarplvifinydihakidd (adSOsC Y ihtrgesendddr m)
was added a THF sglution of t-BulX (7.5 nmL, 1M. The n&xture was t hen

heat ed at b®g (gpisely Aitgiantranipelrrosies Atprasticompppad (iVh Comrawnd igan danol
sol vent, ] e . : r. The
organi c s%?g?@gﬁ&&v:/g)sa }%‘gﬁg%%ﬁgf ?ﬁgﬁ%ﬁlggﬂﬁf\%ﬁ?}%&%ﬁ@gﬁ}% su 61“aat e and
filtersed. sulfomamidd lirkage wasvérwah Tlanscenivesicadofitbe gniline Hi ©rthde 2~ - WO

02/ 20756 2 DEC 2004 PCI/ US01/ 20756 ptoduyct, which S then h

chr omat og%%&?ﬁ’é‘?f%%%?ﬂ C@F‘I%{?tv RS, © uw&m@%@? i H"ﬁ‘?a&’d 2.2
(1.80 g, 00 W1 15| ‘5. PVEEG), Th 2. 3),
8.51 (1H, 53%@“%315?”??%@’5’?‘?*‘59’?{‘9’(%{” ‘ck}“’ by 5(81. 4 Hz?%ugl.’tg%a%ﬁft Ogjv with 2. 8
Hz), 7. 74aiap@0Optiate ablinaprovid3ah&tabget Copbindyi. 5 An et hyl acetate sol ution
(100 m.,) of 2.2 (1.80 g, 5.1 mol) and tin chloride (Il] dihydrate (6.88
g, 30 mmol) was heated at reflux overnight before cooling off. The sol ution
was then poured into 1N NaOH solution (400 nmL). After stirring for 30 mn,
the m xture was separated, and the organic solution was washed with water,
saturated sodi um bi carbonate and brine. After drying over nagnesium

sul fate, the 10 solution was filtered and concentrated under vacuum The
residue was mxed with _ dichloromethane ( 10 nL) and soni cated. Subsequent
vacuum filtration provided the aniline 2.3 (1.35 g, S2%yield) as an off
white solid. "H NVR (DMSO b 8.61 (1H, d, J=2.4), 7.96 (1H, d, J= 8.4 Hz),
7.88 (1H, d, J=8.2 Hz), 7.S3 (1H, d, J= 2.2 Hz), 7.67-7.72 (1H, m,
7.54-7.60 (1H, m. np 213.2 C. 15 Exanple 3 Conpound 3. The aiulilze 2.3
(250 ng, 0.78 mol) and 2 chl orobenzenesufonyl chloride (339 ng, 1.60 mmol)
were dissolved in a m xed solvent of 20 THF (5 nL) and di chl oronet hane (5
m.). To the solution was added pyridine (0.18S nL, 2.34 mol) and catalytic
amount of DMAP. The solution was heated at 50 Cto distill off

di chl oronet hane, and then THF with assistance of vacuum The residue was
flash chromat ographed with eluent (2.5%ethyl acetate / dichloronethane) to
give sulfonam de 3 (see Table 1) (302 ng, 78% as an off white solid. "H
NVR(DVSO) 8 25 11.5S (1H, s), 8.61 (1H, d, J= 2.4 Hz), 8.19 (1H, d, J= 7.6
Hz), 7.83-S.00 (3H, m, 7.67
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7.75 (3H, m, 7.56-7.65 (2H, m, 7.31 (2H s). M5 (MrH) 494.0pedpy219.6 C
Anal . caWasloz/dec50. 87, H 2.64, N 5.65; found C 50.86, H 2. /N2 2G
WO 02/ 00C33 Table 1 2 2 DEC 2004 PCT/ USO01/ 20756 CorrpoundkR~RbRRarr1e

( MtH) 30C1HHH4954. 10C1HC H5294. 20 611 30C HCF3HS61

(MH)5. 114 HHH5115. 21C HA H543 ( HHHHA 77 anple 4 5 The conpounds
of Table 1 were prepared by the net hod of Exaﬁpl/ 3 from conpound 2.3 and

t he correspondi ng aryl sul fonyl chloride. Exarrpl| 1 10 1H NVR(DVSO 8
11.66 (1H, broad), gro 3 {1H d,_J=,43 Hz), 8.1 H &o,J= 8.6 Hz),
7:85-S.00 (4H, m, 0- 775 m, 7.oad-7.62 n, *7.32 (2H, s). Ms

(MrH) 529.0. -np 21470 C. El epgnt g An_Té'x—”Art he 47.56, H 2.28, N
5.28; Found CA47.30,amH2. 36C1"N 5¢37. 15 Exanpl 0%, 2 H NVR(DVSO): 8 11.22
(1H, s), 8.61 (1H ¢, J= 2.3 N 7.82-7.98 (5H, miy 7.57-7.75 (SH, m,
7.34 (2H, s). Ms (M;QH461 0. 246.8 C.AHermental 20 Analysis theory C
54.67, H 3.06, N 6.0/ 1%8tnd 054 71, H3.05 NO5.9¢ 27 WD 02/00633
Exarrpl e 4.3 2 2 DEC 2004 PCT/ US01/ 20756 1H NMR (DI\/ISO) 8 11.70-12.00 (1H,
broad), 8.60-8.67 {1H, rr) 8.35 S8.43 ( 1 H, : cu? g(lH m, 7.5
6-8.06 (6H, m), 7.3 2-7.3 8 (2H, m. M5 (MH) 560 o\ 3L 1 ¢ Elenental
Anal ysis: theory C 46.86, H 2H15, N 4.97; found C. 4 01 H 2.26, N 4.98.
Exanple 5 10 General pr @€ e of sulfur oxidatio A& sul foxi de. A
napht hyl t hi oet her qf Exg 0ZClnmol,)  wag psol ved in a m xed
sol vent of dichl or onex ; %J. To the solution was
added mCPBA (120 ng, 0.7 pgol, 77%pure) in six batclgs over 20 mn.
intervals. Then the sol utijgn was

iii

AV&

S\N/Ar
H

$0,C1

base
N CN

vi

Scheme 2 depicts an alternative preparation of compounds of formula I

(wherein Ar' is substituted or unsubstituted 2-benzothiazolyl and X is -0-).
Scheme 2

NH,

NH,
~—N Y
T O, — :
S : (o)
S Y z N
OH

o

W
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15 washed with 5% sodi um thiosul fate sol ution, 1% sodi um bi ?Q?B ?bb
sol ution ‘gpdm&g} ne and then dried over nagnesi um sul fate. feri ng,
the filtr ¥3concentrated to gi ve a crude product, whi ¢ T’HB‘E’%‘F@n flash
chromat ographed with el uent (5% 30% et hyl acetate / dichl oronethane) to
afford the correspondi ng sulfoxi de. 20 Exanple 5.1 IH NWR (DIVBO) 8 11.75
(1H,s),882(1Hs,868 1H, s), 8.15-8.20 (2H,_ m, 8.09 (1 H .d, J =
8.5 Hz), 7. 85-7.91 $chemg3 dgpictsaaliematiyeprenaratign of pomppundsgf formulg], n)

7.17 (2H, ( M, tF QN henment al

Anal ysi s: %eé%dry;?‘rc ﬁﬁ@%H%@%&%&#E&oun%&@%h%% N(g 23 N 5. 37
Exanple 5.2 1H NVR(DVMSO): S 11.5-12.0 (broad) S 83 (1H, s), 8.68 (1H, s),
81530820(2Hn)809(1HdV} 8 7. 8 5-7.92 (2H, m, 7.5
5-7.75° (2H, m, 7.17 (2H, s). I\/S(I\/H-§ : rrp '234.4. Elenental

Anal ysis: theory C 46.17, H 2.21, N 5.13; found C 45.97, H 2.26, N 4.92. 28
WD 02/ U0(33 Exanmple 5.3 2 2 DEC 2004 PCT/ US01/ 20756 1H NI\/R( DVSO) b 11.43
(1H, s), 8.81 (1H, s), 8.68 (1,s), 8.18 (1H, d, J . = 8.2 ¥z), 8.09 (1H,

d, J= 8.5 Hz), Z~82:NHSO0 (3H, 7.58-7.74 (4H n), K 2m(2Mes). 5 M5
(MrH) 476. 9. -=@I C w.th onpositiog. Ele Aral yH theory C
52.83, H 2.96, N&.87; foupd~Cs2.71, H 3.05 N Esagpte6 ™10,

2- Am no- 4- chl or o- benzenet hi ol c)l(grzochl oride (6)W By t he procedure of Danl ey
et al. (1965) Can. J. O aem 2610 2612, sodiumtetrasul fi de Was obt ai ned
by dissolving sulfur (A drich, 9.6 g, 300 ) in nmolten sodium sul fide
nonahydrate (Al drich, 24.0 g, 100 mmW!n%cg hot liquid was added to a

sol ution of 2,5dichl oroRlloHrobenzene ( ri@m 38.4 g, 200 mmol) in 95%

et hanol (140 rrL) After |THe 15 exothermi c reaction had ceased, the m xture
was refluxed for 2 ho and filtered while hot. The preci pitate was washed
wth water (50 nlL) and anol (50 nL) to give 37.7 of internpdiate
trisulfide as ayell\jwollzl 1H Nl\/R(CDClS) 8 8.83 (d ArlH),
7.76 (d, J = 8. HH 7 Brﬁdt(oﬂd'; J 8 6 :;@} ntrat ed
hydrochl oric 12 d to a
wel | -stirred gﬁJ\'pen &n of the")t uifieykation de ( sc*rll bed above and tin
(Aldrich, 88 g, mol ) in 95% et hanol (200 rrL) Af ter f||trat|on of the
hot solution, the filtrate was allowed to stand at room tenperature

ovenught to precipitate the crude product. The precipitate was coll ected by
fi I tration, washed wDithet corhp@indanfthequaeaninyveditim ddfibe phgeiabhedinmag with, f rom

e PR LA o U A e S et 3 o

(dd, J = &idoardsode, Fbroddd4-ras APk ShehzaR A1 ANE figs, 4- et hyl - benzenet hi ol
hydrochl oride (7). bis-(4-Mthyl-2 nitropheny -trisul fide was prepared

using the rrethod in Exarrple 6, starting from4 chloro-3-nitro-tol uene
(Al drich, d’g‘j )2 sul fux (Aldrich, 9.6 g, 300 nmol) and sodi um
Sl £ e n R B Capp ,724.0 g, 100 mmol) in 95% Et OH (150 ml). 27.7

g

15 The compounds of the present invention can be evaluated for modulation
of the PPARY receptor using assays such as those described in Jiang, et al., Nature
391:82-86 (1998), Ricote, et al., Nature 391:79-82 (1998) and Lehmann, e? al., J. Biol.
Chem. 270(12): 12953-12956 (1995). Alternatively, the compounds can be evaluated for
their ability to displace radiolabeled BRL 49653 from a PPARy-GST fusion protein as

20 - follows:

Materials:
PPARy-GST fusion protein (prepared according to standard procedures),
[3H]-BRL 49653 having 50 Ci/mmol specific activity, Polyfiltronics Unifilter 350

18



29 WD 02/00133 2 2 DEC 2004 PCT/US01/ 20756 of the tri sullazflde was obt ai ned
as a yel{,,qyy, d. 1H NWR (400|\/Hz CDCl13) b 8.21 (d, J = , 8.07
(br s, A0 (dd, J = 8.3, 1.3 Hz, 1H), 2.48 (s, 3H). /gucleoo?l of the
bi s-(4 I\/Et hyI -2-ni trophenyl )tr| sulflde as in Exanple 6 gave conpound 7-
(11.3 g) ftaiomplateand ghitatbioneeinphatost® beadsdfromiitharmadiotwashed twisd vdilrect | y 5
I n subse

5- Chl oroqg E?d@%@mggﬁglﬁﬁ%@%%}w)bgge,ﬁfz%%. azole (8). By a 10

nodi fication of theypfgedure of D.L. Boger (J. OIg. Chena. 43:2296-2297
(1978)) a sol ution of PZOS/ MeSO3H ;Aldrich, 7.5 1:10, ww) was treated
wi th 2-ani no- 4- chl dBindimgAmiter ki Tds-b’iﬂ‘llpﬁliSdb58mMrﬁCé l@mMDETg 10.0

Tﬁ‘é'?ésﬁé%%ﬁd&ﬁé%ﬁ@@% SRR kbbb P e faping -

heat ed atp]2QCTAY edshi@hpounts R R8ded #Hf10gIL spm@b t'@hé PPARYTGSE FRESAL Ur e,
the reaction nurture was poured to ice.and the resulting m xture was

ext r act edrateinygndrradiogheled RRIrcympqund ase premised imbindingbnHerembdinog lé)nd

1 ed .
R o e e N T & CHzc|3)z) o
é' ggd 3, 7c20%>érﬂ§%%g@$fd pggmw&@my GSW%ﬁoﬂgidt&Waﬁ@loﬁMEHgm, @@%1 Pog

(dd, 19 = @mpound. 9Th§pla1q—1)s incubgted fer, 1 @Bta(dmmg a@?@se tRiad isaddedimd8 of
E‘Z‘ﬁ{oﬁuﬁdﬁ%eﬁ%@%&ﬁ%‘éw%&pﬁaﬁﬁﬁﬁ@%ﬁoﬁﬂwﬁ o Thoplacis
S Ohl o 0. Fopst bk it ot LA Ui Bl fer oingt B ST 2490 S0

DVB O d6)bcﬁtoﬁl af the (ﬁhte it sea18d and200 1LMell oF. saﬁtl(lﬁiﬁbn cbcktadl. id addedd 'Il'ﬁé toﬂ oH)

8.10 (d, J =8 802<(id J =2.0 H,1H), 7.89 (d, J = 8

1H), 7.4dbe aliltelz‘t@mseeledznéth&ra ippptivity iy detemmingdy) . VS (M+H) 3309. Exanpl e 10
10 2462, 6-Dichl oro-4-vitro-benzyl)-5-trifluoronethyl-benzothiazole (10). 1H
NVR O d6) 8 8.42 (s, 2H), 8.34 (d, J = 8.4 Hz, 1H), 8.28 (br s, 1H),
7.76 (d, Qompéhitdoddz, 1H), 4.94 (s, 2H). M5 (MtH) 407. 15 ~ Exanple 11
2-(2-Chloro-4-vitro-benzyl)-5-trifluoronetliyl-benzothiazole (11)."'H NWR
(cbc13) 8 .33 (d, J =2.3 H, 1 H, 827 ( br s, 1 H, 814 (dd, J = 8.5,

2.3 Hz, 1 H, 7. 963@&?&0&0&1@0?&% pHsentliflentibn 83n G8mintstarelver 4y suftibie?- 70

(s, 2H). M5 (MHH)
route, most preferably orally or parenterally, in a preparation appropriately tailored to that

20  route. Thus, the compounds of the present invention can be administered by injection, for
example, intravenously, intramuscularly, intracutaneously, subcutaneously,
intraduodenally, or intraperitoneally. The present invention also contemplates the use of
depot formulations in which the active ingredient(s) is released over a defined time
period. Also, the compounds described herein can be administered by inhalation, for

25  example, intranasally. Additionally, the compounds of the present invention can be
administered transdermally. Accordingly, the present invention also provides
pharmaceutical compositions comprising a pharmaceutically acceptable carrier or
excipient and either a compound of formula I or a pharmaceutically acceptable salt of a
compound of formula I.

30 For preparing pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations include powders, tablets, pills, capsules, cachets, suppositories, and

dispersible granules. A solid carrier can be one or more substances which may also act as



20 Exanple 12 2- (2 6- Di chl oro-4-vitro-benzyl)-benzothiazole (12). 1H N
DI\/ISOdg;) b 8. 41 , 2H), 8.06 (d, J = 8.0 Hz, 1H), 7.90 (d,22 DEC7284 Hz,
1H), 25 7WE2/00 (m 2H), 4.94 (s, 2H). M5 (MH 337. 31 pCMMOSOZ009C33
Exanple 13 2 2 D E C 2004 PCT/ US01/ 20756

2- (2202| f_’édﬂuéﬂ)@tﬂiv@nhg 'agéﬂté ?i’és@ﬁ%ﬁf&s( t]aﬁg dlsgxt%@(yﬂog%ﬁ%) 918;51 8. 35 (d

J

neapgulpti ate 73dJ = 8. 5 Hz, 749(tJ:79Hz
zl—lf((; 4§{thHgm dal ( 305. Exanple 14 10
2-
(

@II

(2, 6-Di chl or o- 4- v.IPrPBWBéWzEHe)@a?% %Ql(lelﬁéh‘g%ﬁdﬁ%l F%mp 2 miptr/Rith

7.25
(05 2y 5 R aediidiye folbgighe. o Ll uidhe Spomfyyely S3isse il 10

15 2-(2- (:Icﬁrrtﬂrbawng thqmb@ﬁmybmdﬁgmﬂwﬂlesbnauimbm popbrtiod Gid cokhdvbdd iaDVE
O d6) 8 Sy 345 ( 3 8 . 24 (dd, J=8.5,23Hz 1H,
7. 91 (d, tﬁs‘é‘B g“‘k&‘“i"ﬁ)“?%(d J=8.5H, 1H, 7.74 ( br s, 1H), 7.25

(dd, J = 8.2, 1.0 Hzphelgdwdefs & tﬁlﬁets%‘r‘eferaggr c%n‘?aéxb @81 or IW &MO% of &17

Exa Ies 16- 23 The conpounds of Tabl é ere to the anili'nes
Tablme) 3 u@PWge m@gdg%u;taide catricovse d@gucmmn@taﬂbehm mazgnesmch stedrerd, falk, TabI e

h acet ate (0.1 M
2t rofl ox e eflad el Ay iny ARt e SR Rb L sl TedlioreyodRm er 0. S to

2 h ailOr efch:hmymbmymnumegtaubﬁ thétiRPWaR ko But?ersﬁi?ﬁh@ilﬁé Wﬁ#‘%‘
contai ning,_2X the volunme of ethyl acetate and 30" 50 equi Vv

freshly prBFRAEHORNS intended ipdneiderthe fornylefiaa ofghe athqubmp)oUmhmthd and

l.ne ed over S
concent r ar i EpuR Raferf e ol BB A bikelts b iU B eComPRRT: o next
step. 32 wil®0OZitMGEtheMeirhio, B. suﬁﬁﬁnd@d&??ﬁd Qrié, which iPhfus %Q%ocmt)mn with
PCT/ US01/ 207§§)¢‘ hod C. To a solution of vitro conpound (

i sopr opandt ) aehgts ppdlogengesare ineluder. aTailets.mp “(dtmsscaps)lles,fpélh;nex g![ ckel
in wayer. cddiftd ﬁﬁ’d:fog%eg A8 ﬁgédrz{s%ghg ﬁgﬁage %f?l}t%ﬁsu* gtﬁ? ?%ﬁqrglrfl ?

anbi ent pressure an terrpera ure

Celite plug, the solRetprapa swmmidsﬁim'm@ﬂ Wa&cywnéscalﬁ{xft&%@f?
des: redpanlgl ey mag y Ni.ckel on tl”gle Celite plug was suspended

in hal ogeﬁ‘é‘flle%qycfﬁl}-%sgﬂ{ce"?’ég gﬁ"é%'c’ts rhf%ftm@ﬁ*d apg the active component is dispersed

homogeneously therein, as by stirring. The molten homogeneous mixture is then poured
into convenient sized molds, allowed to cool, and thereby to sdlidify.

20 Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water/propylene glycol solutions. For parenteral injection, liquid
preparations can be formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizers, and

25 thickening agents as desired. Aqueous suspensions suitable for oral use can be made by
dispersing the finely divided active component in water with viscous material, such as
natural or synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents. _

Also included are solid form preparations which are intended to be

30  converted, shortly before use, to liquid form preparations for oral administration. Such
liquid forms include solutions, suspensions, and emulsions. These preparations may
contain, in addition to the active component, colorants, flavors, stabilizers, buffers,

artificial and natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.
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ConpoundABMet hod16C1C1A17C1HB18CF3CLA19CF3. HB20HC1B21 ' HHB, MeHB 15
20 Exarrp ;0- Di chl or 0- 4- (5- chl or o- benzot hi azol - 2-yl yl am ne
(1~. }@ng?“" O-d6) b 803 (d, J =S4k, 1H, 801nF stidf5e Yy,

1H), 745(dd J 8.5 2.2 Hz, 1H), 670(s, 2Hy, 5.79 (s, 452(s
2H). M5 (M+H) 343 ”Blﬂepl'ﬁahh@:uﬁcal m@ﬁ@ﬁ@&faamym@nﬁ@mamwsmmm%

fﬁaﬁp,v'Re( D e Ta o Subh Vi Lohmit Hoges GotAirinE Spproptiats dpapebtghe 7 )5
() 35 ShcyblomBord 18 66t fehosd ot ¥ pukdaccprSpudelh, 1 Fackage 22 Hz,

1H), 5.44° (s
3, 5-Di chl mntmmag ﬁlstcraté qmtmmaombpa:rem:mmta@qjaczetyd tabldts; Ic)ipqm@nymdam ne

818?] _1H NNF%iegs_[Llllqv)Bv%lg o%@n?(gulgsg so5t?1§ I_Ddo%ezfﬁgrg Egn '{g%a cwle%l%mq%wtggg (

Exanpl e 1§ 1d2enge itself, or it can be the appropriate number of any of these in packaged form.
3- Chl oro-4-( 5- FI’I f1 uor onet hyl - bepr%)zol% hi azol - 2-yl rrgt hyl ) - ph%nyl%m ne (19). 1H

NVR ( DMSO-d6) 8 8. 2Bhg @antity qfk@ctwe ch@pmbntm augl dogeprepaptionymap b¢ vaed J =
8.4, 1.3 Hz

6 50 (" acbt il sond gt TmpSo 1000 i reBéuny 1) el 10g b actorgifis ééﬁ%w% ba3,
20 Exanpl 0 1H
20 (g@ %r%%l%@?ﬂéﬁoﬂ'aﬁ,a%e gowxhdgec&mé adtive- déhfpahém m@%abﬂp@@ﬂhﬁﬁ ch2q .
H, 71u45 Qqsaed,aalse c@n@m Q@exlccgnmmleﬂh)erapeumgems J 8 0 1 0 Hz 1H) 6. 70

s, 2 5.78(s, 2 it 09, | e.

El Benlz-DOt hi azol( 2 y:_g'rlet lﬁrage%&%ﬁfigpthﬁ%gﬁ% &ﬁ\z’ %‘gb QDRFSNW@%W%) 8
7.98 (d, cbnmtﬁ)n@ oi‘Btheﬂ&d)n,dltYor@Z)r ﬁdsordbrs—mgdﬁteHZby HPI&Ry, _t'hélaorﬁﬁdmdg uiiliZed, 1.2
Hz, 1 H), (td, Hz, 1 H, 7.17 (d, J =.8.3 1 H, 6.66
(d, J = zmzthwhar@apguucgl rggthe& ggthe jngengion arezactmp&stergci.pt the 1mna1(d§,)sag_q-9f 4.35

(s, 2H). %@J}gg/bb'i n‘?g/l?g to¥bout WOQnQHJgO& 1?3 AE&(an{l'DAo%e %ﬁlg% of abbit Onglg/kg to

PCT/ US01/

3, 5- ik hl abont 29 ﬁfg/k@islpyéfe@emzwm&wdmgés aowlwaﬂ ﬂil}d' be pMdi@éh@@g(uaaﬁ thelH NVR
(DVBO-d6) 8 7.84 (d, J = br 1H), dd, J = 8.2,
1.0 Hz, Sregpyementgof Rhé Pamt ths Swmtx of filﬂ)con itign be@g tlzspsed eznd4 eegmpsw}d Y3

(MrH) 32 .

50 or o o8 eBioRed“Petermination of thy prpner dpsgee for. partiular sitalign s Wiy e
(DVB O d6the8kill d4hd practitiones GBnd:ﬂally,Zlndd)merit 1s?ﬂnt(a$¢d Withlsmalle?dosbges which 8. 2
Hz, 1 H),

arz ]éLsg than the optimum dose of the compound. Thereafter, the dosage is increased by
20  small increments until the optimum effect under the circumstances is reached. For
convenience, the total daily dosage may be divided and administered in portions during
the day, if desired.
The compositions may be advantageously combined and/or used in
combination with agents useful in the treatment and/or prevention of metabolic disorders
25  and inflammatory conditions, complications thereof and pathologies associated therewith
(e.g., cardiovascular disease and hypertension). In many instances, administration of the
subject compounds or compositions in conjunction with these alternative agents enhances
the efficacy of such agents. Accordingly, in some instances, the present compounds,
when combined or administered in combination with, e.g., anti-diabetic agents, can be
30  used in dosages which are less than the expected amounts when used alone, or less than
the calculated amounts for combination therapy.
Suitable agents for combination therapy include those that are currently
commercially available and those that are in development or will be developed.

Exemplary agents useful in the treatment of metabolic disorders include, but are not
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: 4.32 (s, 2H), 2.43 (s, 3H). M (
corrpounds o? (ﬂn(’%ﬁse 4 were prepared using conventional nmet 207’

conpounds in Table 3 and correspondi ng, arylsulfonyl chlorlde 15 Table 4
Conpound ABDidI tT: CpoRBHEBBIT] @epsaticatna Dy sylifund reegigtds3cl O H30CF

3arci ORISR B e Maﬁﬁ@%@%@?%%% US01/ 20756

5 2-Chlor d & (GlRespIREBRR 2R uosd4Re Il b
phenyl ] - 4%#1&%%1%?1%3?3??6;%%' fonaé‘n?lgeg( ?z . g~HC’MNNR (I%I%Bi)g)réﬂ 8 11.56

( br s, | (drarbesed, thiagzdlidipone @mq\:mds e.g-rosiglitagonei(4vgndia®), Epglitazomg, 8. 03 (d,

(s 5, TRegiintl) and iSeific ol o)y Sendaitbiia Yesee B Jeofiehy B @+ 7 2°

[3,5-dic hﬂ&{\&tlées(tﬁeﬁabf &Pn. tié Fzekagdniétsied)ile)acid sequestrants (e.g.,
phen yI] benzenesul f onam de . 1H NI\/R(SDIVBO d6?) 8 11.40 (br s, 1H, 8.14
(d, J = 80® alllmq)andsrolesnp@),(f&VIGJCaAse ustasge inhibitgrs, g, steiny @.g.0 = 2. 0

?214 6 (. lo}'asgc gto asaatﬁ?z ﬁuligw&l 59336&%\ m;f%x&@%t%tém)( m@o@lﬁf %c%éﬁ%% ) o

Exanpl e 26brA® 28d A aties (@g.Ngemfibrozil and cloﬁbrate) and nitroglycerin. Exemplary
[ 3, 5-di chl oro-4-(5-chl oro-benzat hj azol - 2-yl et hyl,)

phenyl] - sagratsyaetin ém therfecstimens oh milsempatery copdrtignRinchidscbweyre gotlimijed fop, s
105 22 ppndibigafnbinditmdiol) aechisifishine oy Bs frifionid alfiiachiylilyst . 9

2H), 4.61(48, alﬁhhoprafeﬂpbc{r@xaﬁbﬂ'en u&m}m bbid 5EBproBén, fenWn) Andptoddh, Exanpl e 27
2 DEC 2QD4 PCT/ USQ1/ 20756 2- Chl oro-

[ 3-chl oro l(oge 1 FRERiBroge, %{pﬁqug,d}ld@rﬁeﬁelﬁ%ryfe&hwp}ofgn naproxen,

t | d

1rH') | uor Oggéﬂzgim ?ﬁﬁﬁgﬁg%ﬂ&i}@% &g@o’lféﬁ (tgj;h‘)t%% a&ﬁ"ﬁ@t%ﬁl\%xﬁf&é a%éué Q&ds
H) , 811)0 @ekivalived(e. B, indomathkdin, atefwtacih, altloferac, Bliddnac, Hi¢kpfendc, 4"eI$lo§fdnacJ =
2' 27 (,s 2%102@0{4#%91?1@%%%{% iéugééclgéo}cgpéc?gkph{acf sgl"uildac,2 ﬁc())pirll_!azc’, 1H),

tolmetin, zidometacin and zomepirac), fenamic acid derivatives (e.g., flufenamic acid,

(d J 82Hz 1H) 6.65(d,J:2.1Hz,1H), 6.52(dd u%%ﬁ%ﬂ%

w

N

meclofenamic acid, mefenamic acid, niflumic acid and tolfenamic acid),
biphenylcarboxylic acid derivatives (e.g., diflunisal and flufenisal), oxicams (e.g.,

20  isoxicam, piroxicam, sudoxicam and tenoxican), salicylates (e.g., acetyl salicylic acid and
sulfasalazine) and the pyrazolones (e.g., apazone, bezpiperylon, feprazone,
mofebutazone, oxyphenbutazone and phenylbutazone); (b) cyclooxygenase-2 (COX-2)
inhibitors such as celecoxib (Celebrex®) and rofecoxib (Vioxx®) and (c) inhibitors of
phosphodiesterase type IV (PDE-1V).

25
Methods of Use

The present invention provides methods of using the foregoing compounds
and compositions to treat or prevent a metabolic disorder or an inflammatory condition.
30  The present invention also provides methods of using the foregoing compounds and
coi:npositions to treat or prevent a condition or disorder mediated by PPARy. The
methods comprise administering to a subject in need thereof a therapeutically effective

amount of a compound of formula I.
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2-Chloro-N [3,5-dichloro-4-(5-trifluoromethyl -benzot hi azo

yl met hyl ) - ph [ ]-4-trifluoronethyl - benzenesul fonam de ( BEL (DVMsO d
6) 8 11‘1489’%%%3 1H, 8. 35¢(d, J=28.2 H, NROD6g" 3 1y
1H),826(brs 1H),8.20(brs,1H),7.99(dd,J 83 1.0 Hz, 1H),
7.73 (dd, J = 8.2, Idstfl dothek akPect, th@frebent idtdhtior pfowides nfeshodzidf usidg tha H)
6l 7. Exanp Ie2924D|chIoroN

[ 3, 5- di cfnréscangthrspmdﬁ PG FORROSIONSIR mqsluﬂvnt%EBﬁRz Fhe methods comprise

e i R

1

H),794(d J = 2. : ?.73 (dd, J = 84 1.4 Hz, 1 H, 7.70 (dd, J
= 8.6, 2.0 Hz, 1H) 721(s 2H) 4. 67 (s, 2H. I\/IS(MH). 25 Exampl e 30
2-Chldro-N [3-chloro-4-(5-trifluoronethyl -benzot hi azol - 2-yl net hyl )

phenyl ]-4-trifluoronethyl -benzenesul fonam de (30). 1H NVR (DVSO-db) 8 11.25
(br s, 1H), 8 32-8.22 (m 3H), 8.16 (br s, 1H), 7.96 (d, J = 8.4 Hz, 1H),
7.72 (d, J = 8. 4 HAhe30lldwing exXamiples dre offeredBbBwhly of fllsfrafiorRdnd ®e ndt) , 7. 11
(d, J =

4.52 (s M5 (MH 583. 37 WD 02/ 00633 Exanpl e
5 272 Dittoatsio Bek BesmpsiTEs HLantmncm oro-N
[ 3-chl oro-4-(5-trifluoronethyl -benzot hi azol -2
yl met hyl ) - phenyl ] - benzenesul f onam de (31) .1H NMR (DVMSO-d6) 8 11.10 (br s,
1H), 18 8.28 (br s, 1 H), 8.26(d J 8.5 Hz, 1H), 8.08 (d, J =8.5 Hz, 1

H, 7.89 (d, J = 2.0 Hz, 1 H), 4, 1.4 Hz, 1 H), 7.65 (dd,
=86 -21H, 1H, 746(d J ﬁ)éaﬂgﬂ’r!éhg 7.18 (d, J = 2.2 Hz, 1H),
7.10 (dd, J 83 2.2 Hz, 4.52 (s, 2H) I\/B(MH) 549. 10 Exanple 32 N

(3 Bomzot ezl 2 AL AT risgured SPIOV RO R commarcish (s 149
S ?g ( S’ _ﬂtytgﬁ_ﬁh'% Aﬁénc@ﬁh@ﬂnﬁ% d(‘@ (rj(lﬁgw%u Ms&)%sﬁdySA) 'A. %pg@ﬂgg ; 7-: 8
7.8, 18. 9 wize 1e1:oi'®ed on. a2\’8a1{a31, Gémi) 400 Mz MdREp&ctroMéte(rMSiQmﬁdﬁE pEalaramd: e 33 20
ben? enes (RHAN LGS O DuRPRORDICRIOEIP I 18 S S dotbieh 4 il &) = 5. 6
52,8 1H 7qu§r’£9t0m( ﬁlultéplet brd Jb‘fgad sﬂi%é‘ﬂ)&t% and géu;ﬁﬂﬁ)cénstaﬁgs@ it Berts (IEIQ)’ ]%’flg&%brrrll( d, 1 H‘)J
7.20 ( s Igm)zatmn (31)] 1(ng$s sngtra wge(rmqn;lecsg_xsa Hesylett Packard §989A mass
spectrometer. Mass spectrometry results are reported as the ratio of mass over charge,
20  followed by the relative abundance of each ion (in parentheses). In tables, a single m/e
value is reported for the M+H (or as noted M-H) ion containing the most common atomic
isotopes. Isotope patterns correspond to the expected formula in all cases. Electrospray
ionization (ESI) mass spectrometry analysis was conducted on a Hewlett-Packard 1100
MSD electrospray mass spectrometer using the HP1 100 HPLC for sample delivery.
25  Normally the analyte was dissolved in methanol at 0.lmg/mL and 1 pL was infused with
the delivery solvent into the mass spectrometer which scanned from 100 to 1500 daltons
(D). All compounds could be analyzed in the positive ESI mode, using 1:1
acetonitrile/water with 1% acetic acid as the delivery solvent. The compounds provided

below could also be analyzed in the negative ESI mode, using 2mM NH;OAc in

30  acetonitrile/water as delivery solvent.
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Exanpl e 34 N (4-Benzot hi azol - 2-yl net hyl - 3, 5-di chl or o- pheny?)z-%%-zgﬁl'chl_or 0-5
nmet hyl - bevazeeroeeasl f onani de (34). 1H NVR (DMBO d6) 8 11. 32 gcr/udsdy207&. 17 (s,
1H) 308 .00 (d, J =7.9H, 1 H, 7.90 (d, J =8.1Hz, 1 H, 7. 8 8 (s;
1 H, 7.46 7. 3 Hz, 1 H), 7.39 (t, J = 7.4 Hz, 1H), 7.16 (s, 2H),
4. 60 (s, ﬁ(bt"”z‘“%‘“(‘% 3H. M5 (MH 531. 38 WO 02/00633 Exanple 35 2. 2
DEC 2004 PCT/ US01/ 20756 N

(4- Benzot hi azol - 2-yl net hyl - 3- chl or o- phenyl ) -2-chl oro-4trifl uoronet hyl - benze

nesul fonam' de (35). Iﬂﬂmmm@ﬂ@)m@hml 2eleOft), @nelhﬂ)bul&miez@l‘(lﬂo N= 8.3

w1, Pbindies gy sl fopiiel (Y grbm by ',

d, J = 7
|(_|) 3 151 8 gﬁl\/ﬂﬂ?) i ch)oro%eré’mﬁ)eﬁiom éic):lﬁ (ﬁld’l#g); etiag‘ﬁceta?e @chll%b)) eélia?n gE{ Exarrpl .
2-Chl or bemmethylphosphoraxmde (HMPA) acetic aci (AcO , silver benzoate (AgOBz),

0P el B TR RO Bl PRI PSP 95 ooty
z Hz, 1 |'H)1,,3 8-tdtPanhdth l%ronhuiﬂhcxa&l&@o;ﬂﬁg)haﬂe (Hl?l‘@) ljia}fllrb?ﬂ-?azkﬁanzgmagﬂe( d,

1582Hz,1 S (s, 2H), 2.40
s, 3H) %(7%3136@9@1@01@ 13yD) 2O NN tﬁtr@nqthyluromum

[zi‘néL‘L §‘s§a§@%}n¥ PR RV ERE Fife B aptag «?pfy?ﬁi—'ehayié%%d 1§ 3L .o
Hz, 1 H), &ydroaﬂbnaé(EDcl)H) 7.45 (dd, J =8.3, 1.1 Hz, 783(d J =

8.2 Hz, 1 H, 7.71 (br s, 1|—|),.743(dJ 8.4 Hz, 1H) 724719(m
2H), 7.05 (dd, J = 3.5, 2.2 H, 4.43 (s, 2H), 2.41 (s, 3H). M5 (MH)

529. 25 Exanpl e 38 QO\~J \y N
38 39 39 2 2 DEC %A%E?B%g hﬁ@r‘?@éﬂ’fﬁbé’}%""%ﬁ’y\‘ﬂ@%{’d %i#81 i ne
(prepar ed desoibed irged-peridigg PrN (Padsnt Applicaian Sarial, Net 09/806,43H)A1ed Eaies281 990,

4, 279: é81kh é)M:g) and 1,2,3- trichloro-5-nitrobenzene (4 7.9) were

di ssol ¥2d #HO (80 ni) and heated with cesi um carbonat e (7.4 g) for 2 h
at 60C. The 5 reaction was poured into ice/water (500 nL). The resultiilg
off white precipitate was collected by filtration and rinsed with hexane to
afford conpound 38 as a.solid (6.9 g)Esubplil e for use in the next
reaction. "HNWR in CDC 3 8.863 (d, J=2.2Hz, 1H), 8.360 (s, 2H), 8.106 (d,
J=8.6Hz, 1H), 7.646 (m 2H), 7.S29 (d, J=8.6Hz, 1H), 7.160 (d, J=2.2Hz, 1

H. 10 Exanple 39 To Iaze%hmingrbeﬁien@mynaﬂ&%de@@;&e glephitdeiyBe &dcwﬁlewat er.
(ratl 0, 40: 2?%}]) was added anmoni um chl ori de ) " and povvdered iron (3. 4
t

ThQ 181 & ¥ Hodimms Qigadiwe Cob. ¥ek Pifx5Q%51 Trom Mrcamssbendagr e ves. ¢ hon
f ' tered t RbRRRCISH A dlable anilines and used to make the indicated examples.

6
3,
b

A(_.mll—|w

2-Chloro-4-t-butylbenzenesulfonyl chloride (1a). Yield 34%. 'H NMR
(CDCl5) 6 8.06 (1H, d, J= 8.4 Hz), 7.62 (1H, 5), 7.48 (1H, d, J= 8.4 Hz), 1.37 (9H, s);
25 mp. 68.8°C.

2-Trifluoromethyl-4-chlorobenzenesulfonyl chloride (1b). Yield 76%
as a solid. 'H NMR (CDCl;) & 8.325 (d, J=8.4 Hz, 1H), 7.966 (br s, 1H), 7.829 (br d,
J=8.4 Hz, 1H). m.p.37.0°C
30
2-Chloro-4-methylbenzenesulfonyl chloride (1c). Yield 47% as an oil.
'H NMR (CDCl) 5 8.02 (1H, d, J = 8.8 Hz), 7.46 (1H, s), 7.28 (1H, d, J = 8.8 Hz), 2.47
(3H, s)
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and concentrated. The residue was dissolved in ethyl acet azteg and washed
with sat HCO03 solution foll owed by water and then

sol ution vgasﬁﬂ)r(?%d over nagnesi um sul fate and concent r at el to%aw?g?g
conmpound 39 as an off white solid (5.6 g). "HNWR in (DMSO 8 8.846 (d,
J=2.9Hz, 1H), 8.010 (m 1H), 7.915 (Enqanml&z 7.645 (m 20 1H), 7.560 (m

1H), 7.401 (d, J=2.9Hz, 1H), 6.778 (s, 2H), S.762 (s, 2H). Treatment of the
aiulhle 39 with various sul fonyl chlorides according to conventi onal

met hods gave the sul fonam des 40-44 of TaRbg 5. Table 5 25 VIH)2/ 00G33
2 2 DEC 2004 PCT/ US01/ 20756

ConpoundXYVABCD40HHCI CF3HC HA1HHCI CI HCF HCl C1HC1H43HHCI C1H 4HHHCI HC

1HA5COZMEHCLCl HO HABHOCzVEC! O HCI HA7HC H48HCOz HC1C1HCI H49 Cl HO Me5
OHHFC! HCl M SHO0 1H NI\/R(DI\/SO) 11Y4-1al 6 (1H, broad(Cl”s. aH, d,
J= 2.9 H 155822(2H, M, 8-00-8085(2H m. 7.8 7 , d, J =8.0
Hz), 7. 5 ~&.8 (2H, ™, 7.47 X J= 2.9 Hz), 5 (¥H s). Ms
(MH 545. np 98.8 C. Exanple 41 HANMR{ DVBO) 8 1I. ), 8.86 (1H,
d, J= 2.9 Hz), 8.38 (1H, d, J =814 HY, 8.23 (1 H s), 8.0 1Hd,J=
8.4 Hz), 7.86 (o4 H d, J =8.1H), 7.537.68 (2H, n), 7.46 (lH ? J= 2.9
Hz), 7.34 (2H, s). M5 (MH) 545.0. Exarrp]e 42 15 1H NMR(d6-acetone) 8 9.9
(1H, Br s), 8.794 (1H, d, J: 2.9 Hz), 8.23 (1H, d, J= S. 4 Hz), 8.035 (1H

br ,J-84Hz) 10193 627 (2H, rr),
7.5 7 ( 1 H td, J CoBBe £d2°- flz‘fomPO‘if’FG{@‘fﬁs Pé‘ﬁpafefﬁy %EOélf%aPPn 828‘;?

Hz M5 ( 2304
R L IR AL AT

7.26{2H, Aminquiline§Ls.aig, 109 mnﬂ)lmésmlsp@ld)ed iBa m'i(;mre off] ON HG (20p)L,), ice

R so0v 7 apandyieter 1 AL o3 “CondBespdia e (7.5 4 ol Wasagdedy 10
; gg(ﬂldlj %owﬁle‘@ﬁ}xturz v%a%ztl%e%g?‘lpoﬁ%nwﬁeﬁgaﬁetﬁ% s%ﬂttf&ljoﬂpﬁgsﬁ%ﬁl etﬂ}

J=2. 9Hz) xamiha@@(m g,b1r2§)mnWB(1WH}€ar (agml) @41%2 The mixturd wasiBeatasl for 1 h
> 12, 60 i O, 4185 RS ERFALL LR 7 RASRS Mhwon,
6- di chl or @aghea WaRYIN INHOTD kb0 oS veaddrD o/ briirte WeEbid difinb Y eafihSiesu@® uléfle.93
ol ) andA.%ter4 filtration, the removal of the solvent gave a brown oil (15 g), which was then

15  dissolved in ethanol (150 mL) and refluxed with KOH (25 g) under nitrogen overnight.

- The ethanol solvent was then removed under vacuum, and the residue was separated
between water and ether. The ethereal solution was discarded. The aqueous solution was
acidified to pH = ~4, before it was extracted with ether. Then ethereal solution was
washed with brine, dried over magnesium sulfate, filtered and concentrated under vacuum

20  to give crude product (7.5 g) as a brown oil. Subsequent flash chromatography with
eluent (0%-5%-10% ethyl acetate / dichloromethane) produced 3-mercaptoquinoline (2.1)
(5.35 g, 32% yield) as a solid. "H NMR (DMSO) §9.02 (1H, d, J=2.3 Hz), 8.63 (1H, d,
J=2.2Hz), 7.95-8.05 (2H, m), 7.75-8.02 (1H, m), 7.60-7.67 (1H, m).
To a mixture of 3-mercaptoquinoline (2.1) (1.18 g, 7.33 mmol) and 1,2,3-
25  chloro-5-nitrobenzene (1.66 g, 7.33 mmol) dissolved in ethanol (100 mL), was added a
THF solution of t-BuOK (7.5 mL, IM). The mixture was then heated at 80 °C overnight
before cooling off. After the removal of ethanol solvent, the mixture was separated

between ethyl acetate and water. The organic solution was washed with brine, dried over

magnesium sulfate and filtered. The filtrate was then concentrated to give a crude
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di chl or obenzenesul fonyl chloride (250 ng, 1.02 mmol) in p5~-idine (0.13 ni,
1.53 nmol) 20 CHzCl 2 (3.7 nL) was stirred at room tenperat QreDEG2002 h. Sat
NaHC03 wX¥0 4HefdP t o the reaction nmixture, which was then &E&TUSIHS¢ wi ce

with AcOCEt. Organic |ayer was washed by brine, dried over anhydrous MSQa,

and conceploadtehickwiieh&eSadhuromstographdd wiih binen(l 0% hexlanesvat ogr aphy
(hexanel AcCEt=2/1, 80 g of silica gel) to afford conpoynd 4 3%05% 41%
in 3 stepdirhlorometivme) 1o ailerd ZREFUS) 786 yiekd) asayelley ol ﬁl&*&’ﬁ%&ﬁ]}’! 7872
1H, dd, J=i. : T iy , = 117 96— 7 G = 8.11
(21 ), S8R En, SR s o iR, SE apt gd C s g - 1
(1H, br sY.6 H, 1.MN)SGAH, nBx A0} 6@ H3@n)3- [ 2, 6- Di chl or o- 4-

(2, 4-di chl oro- benzenesul f onyl am no) - phenoxy] .qui nal i ne- 8- carboxylic acid
met hyl5 ester (46). M%h)élépﬁttafeéﬁlwnilwln@ipﬁ -22(,1-%8 g,5.1 mmol) and'tin

di chl oro- - o] i - j L .26, Mol
' pyri di FRSHEHD g bR 305 WS aRRER TR by BB pyfSlodoting ) SO0
mol ) andoffHAGe 2olnfiontwas tiveaspongkdicidta?] M NaOEhbalntidbeiddenk)s uh fremsfirring fopB30de
(381 ng, 1.55 mml). The m xture s stirred at roomtenperature for 12 h.
Sat NaHCOBURydEe BHBES VoS %eﬁéraFeéiaélﬁA@ﬁ ORgARIC FOSMIQR) Y 3™ HtB‘HEhn bract ed

twice w t?aetﬁica@}]sgdgngrﬂf&h@oﬁﬁ%%d%ﬁe."‘ﬁ%@ﬂ?ﬂi’g e BRen iR dumne! thb S04, and

concentra residue was purified by colum chromatography
( hexah@/ As€itioi2ivhs fillBred anfl cendentrated @hilertvacairho e tesidhouvas mixed 50 ngy, 70%

as a white,solid.  1H 300 . O 8 3.91 (3 S 7.3 s),
7.57-7. 65%(% rogpthane '(;%R ’Pirlﬁn%ﬂﬁ}!zm% éf@e.qu&svec ‘.S%gtl%@d”d?mﬁ‘ia%& gﬁz), 7.96
(2H, d, Jzdu; , : 1d8 HI&NR 5. Gez g, s 8. 94
(i o )E5ihezvadh ¥ ddd aé'f?‘*fwfé'(%ﬁi@hg?ﬁ TR Py o5 AHE L

3-[ 2, 6- Di &M)p7.86 LH(Q J4= 8i4dER)oT.88 (b b desiR Hmy 1.8 Hd)d, direddlg), 7.67-7.72

qui nol i ne- 6~ ca i id. (47 solution of 3-[2,6-D chloro-4-

(2, 4-di chl(g#dn;gp%%hfgﬁggﬂoﬂﬁ%mﬁﬁog phenoxy] - qui nol i i ~e- 6- car boxyl i ¢
acid gethyl ester (45) (200 ng, 0.35 rninol) in THF/ MeOH(2 nlL/2 nL} was
added 4N NaOH (0.1 m., 0.4 mmol). Tlus mxture was refluxed for 2.5 h. The
reaction m xture was cooled to roomtenperature and was neutT alized with
2N HCG, and then concentrated. The rEXpmpte has extracted twice with AcCEt.
Organi c | ayer was washed by brine, dried over anhydrous MyS04, 20 and
concentrated to give a solid. Crude product was recrystallized by

hexane/ AcCEt to aff aCempoiiRd3ndhé ahiling 208250384, 0.78ndl d M-z, DMSO- d6) 8

7.16 (2H, , 7.62(1H, dd, J=2.0, 8.5Hz2), 7.73 (1H, d, J=2.9Hz), 7.8 1H,
s), 8.( 08- EP.i obméwfonﬂ d@omcier&&)n}g,é:‘%?sﬂ’(nleWérﬁlgsségl.veiy)?nﬁ‘%dzsoz‘ﬂ?&%ogr
sS), MFﬁh: ; gﬁmt - - Y

()2, 4- iO((:hI or jﬁ%%%é”%‘é?ﬁ“ﬁ%%‘%%gh%% )-p éﬁg%%] quit%gﬁlﬁgdg? %g?%%%c/l(?'(l:ssaci d
(48). To anbkgl.Bd immolp ndedtyfic Bnohhtarf MAP( ZFhetsobitionavas heated at 50 °C to

oty Tl S A P SIS ot
added 4N Wa@h'cﬁfbn%aw%?g&dlziumkﬁt (2508 efl KiddtRe NEShIbESThothAk) ft@giVéZ h. After

cooling to roomtenp ture the reaction m xture was fl{tered 0 renove

i nsol ubl e subbearnies. (sdhEatile [1) (HRamgI8YDon enoff-whiseselitd  HhAMREIMSO) Was

di ssolyed ;a8 NEGL AR G514 88) B Fa RV B ALERY), 7:8-8.00 3B, m), 7.67-
7.75 (3H, m), 7.56-7.65 (2H, m), 7.31 (2H, 5). MS (M-+H) 494.9. mp: 219.6°C. Anal,
caled: C 50.87, H 2.64, N 5.65; found C 50.86, H 2.62, N 5.52.
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WO 02/ (10G33 2 2 DEC 2004 PCT/ US01/ 20756 Organic |ayer was) pagbetldby bri ne,
and dri ego@¢mbsidnhydrous MyS04, and concentrated to afforrCoosqgpeornd 48 (197

ng, 50% as a white solid. '"H NVR (300MHz, DI\/BOd6) 8 7.
7.70-7.81(2H, m), 7.90 (1H, d, J=2.2 %) 96 (1H, d,
(1H, ), 8.22-8.24 (1H n), 8.38-8.3 %4

(1H, br 5 s), 15.4 (1H br s). M5 (MH) 5@7//0

2,4-Dicliloro-N [3,5-dichloro-4- {6- mathWS qu no%

met hyl - benzenesul f onami de (49). To a soHM i 0
(6-nmet hyl -qui nlin-3 yl oxy)-phenyl am n
pyridine (0.12 m., 1.48 mmmol ) CHZG&
2, 4-di chl or o- 5- met Hyl benzenesul f onyl
m xture was stirred at roomterrperat
concentrated and the residyg”
(hexane/ AcOEt -=2/1, 80 g of

66% as a white solid. 1H NM
7.31 (3H, s), 7.49 (1 H_d,

R$25 ny,

, DMSO-d6) 8 2.41

761 (1 H s) 7

32 (2H,
J=2. 2Hz),

1.25 mmol )

1.25 mol).
12 h. The reaction m xture was
QU q d by col um chromat ogr aphy 15

gel Y~to provide conmpound (49) (453 nm,

(3H s), 2.

88-7.91

8.19 ( 1H s), L K,
228-230C. 20 E Part
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t enper ature oy H
extracted witHh 2‘53(30 m.23) netl ethérf3l dyerfs w
e &t d—driego

e$@ (M:slﬁed
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bUﬁ.
Nt al ns

negsol
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VER}
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W

g concentr
uoroiutr

s),
8.17 8.19
9.11 (lH d, J=2.2Hz),

m.263 266 C. Exanple 49

3-ylo~.y)-pheayl]-5 10
Di chl or o- 4-

11. 4

in

The

44(3H, s),

541. np

ol ution of
25

H et al.
t room

d
with 10%
ated to
benzene).

andlth

TIh

on
oTT LS

about 10 nL (t
This solution was slpluted wth aclet oneH(6Q nC},
re atded to-this

col.ut i
~ O CAC |

e54 B(VyHY ox

Va
I\LUIC V

0.75 g and K2d
1.5 3 Aftler lcopl iFg theHredct tbn |mi B ur

./ LI

'p\ s filt

yqui nol i ne
s heated
red

to reflux for

t hrough a shor't—eette—pad—TtefiitTrate
whi ch was then purified by
col utm chr omat ogr aphy (silica gel,
i nternedi ate conmpound 50.1 (0.980 g) as a yellow oil.

vasS concentr at

ed to

Part 2 5

give an oil,
WO 02/ 0111 33 2 2 DEC 2004 PCT/ US01/ 20756
Ahpleeane=1:5) to provide the

3- Chl 0¥ 0- 5-f | uor o- 4- (qui nol i n- 3-yl oay) phenyl am ne (50.2). To a solution of
3-chl oro-5-fl uoro-4- ) 183 and
NHAC1 (1.64 g) in Et ﬁl%n%?dswéﬁ% lrﬁﬂﬁ"te \%g%?ad e g?&%&l&%ﬁ%er (1.92 g).

The m xt UfRM\ESHAN
m xture was filtered through short celite pad. The fil

trate was

H@B tned the fcbrspbading atylsuMfangt cldaddd. ng t he reacti on

concentrated, diluted with sat. NaHCO3 and 10 extracted with AcOEt (30

mL.x3). The conbi ned organic |ayers yhgmpieghied with brine and dried over
Na280411(.) Concentration of solvent afford crude product, which was
'"H NMR(DMSO) & 11.66 (1H, broad), 8.63 (1H, d, J= 2.3 Hz), 8.18 (1H,
d, J= 8.6 Hz), 7.85-8.00 (4H, m), 7.70-7.75 (2H, m), 7.57-7.62 (1H, m), 7.32 (2H, s).
MS (M+H) 529.0. mp 214.0 °C. Elemental Analysis: theory C 47.56, H 2.28, N 5.28;
Found C47.30, H 2.36, N 5.37.
15
Example 4.2
'H NMR(DMSO): § 11.22 (1H, s), 8.61 (1H, d, J= 2.3 Hz), 7.82-7.98 (5H,
m), 7.57-7.75 (SH, m), 7.34 (2H, s). MS (M+H) 461.0. mp 246.8 °C. Elemental
20  Analysis theory C 54.67, H 3.06, N 6.07; found C 54.71, H 3.05, N 5.94.
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purified by colum chromatography (silica gel, AcOEt: hexaneZJZ D?E)C tZ[ﬁ# provi de

aniline 5®o2260063320 g ) as a colorless solid. 15 Part 3 PCTIUSD
N-[ 3- Chl or o- 5- f1 uor o- 4- (quinolin-3-yl oay) phenyl ] -2, 4-di chl o(r:o/U 1720756

nmet hyl - benzenesul f onam de (50). To a sol ution of

3-chl oro-5-fl uoro-4-(quinolin-3 yloxy)phenylam ne (50.2) (0.420 g) in
pyridine(2.2 nL), was added 2, 4-di C%’&r‘ﬁﬁ’l 4TEt hyl benzenesul f onyl chl ori de
0.360 g. The m xture was stirred at 100 1 h. The 20 reaction m xture
was purified directly by col um chronmat ogr aphy (silica gel,

AcCEt : hexane=1:3). Th roduct was triturated by hexane to etitle :
corrpoundX(O 522 )g) PRI sy S L 1800 {FiLaredoBRPgS- %;%8':3543(%, s

, 7.0%(1 ) I 61 36( 1H,
bis'). 2. AR TR 870329088 afh 5 s (B af, sl s B Mg PR
VB (NH—i) 560.9. mp:135. C'C.2Blementad Adabis: theory C 46.86, H 2.15, N 4.97; found C.
3-Chl oro-4-( in-3-yl oxy)nitrobenzene(51). To a sol ‘ution of 3
hydroxqu"ﬂoq |:[T]2f%ér}(§6 } and 3-chl oro-4-fluoronitrobenzene (1.21 g) in
acetone(20 30 nL), was added KzZC03 (2.86 g). The m xture was refluxed for 1
h. After cooling the reaction mxture was filtered through a short celite
pad. The filtrate was concentrated tExpmpe¢ 8le conpound 51 (2.07 g, quant.)
as a Qrown oil. 1H .t; W O 02/001 33 2 2 DEC 2004 PCT/ US01/ 207SG
NVR(300MHz/ CDC13) 8 7.02(1H, d, J=9.1Hz), 7.61(1H m, 7.72-7.80(3H m,

8.10 8.18(2H, m, 8.dekeal Fbcedw?ef?»'i‘%ﬁlfuigoﬁaﬁﬁbh t&the]sn:ifogﬁ'&) .AExanple 52 5

3- Chl or 0-4- (qui nol i n- 3- 3~ ony)p enylam ne (52). To a solution of
ni t robenz enehmltmzetwr of) Exameplpd-21 014 (Q.2 &ﬁn@i) was. dﬁsmec( #0a miyedHdvenl6f ) ,

A§ver coord Bl o il all 110 B RSBt ntl Rl

The filtrahg oMamnd, mgﬁi’é)fiﬁkﬁ%atdﬁbé H&&@o%ﬁlhuﬁafvaﬁla'ﬂi?&%{ﬁ%mnoh

extracted wth AcOEt he conbi ned organic |ayers were was ed W th
bri ne(30 rwashgmwﬂhrﬁ%aod;mrt leﬁasolm:mé% sattimbiesibarate soditiceranddiriner ded

t he anil | | i.d 300VHz/ 8 3.77
(2h, blr sl) %85%3‘(%‘133 °‘%8 “‘7‘}1@“ A%ﬁ@&ﬁﬁe%n%éh%@”%(was °W?(E%g&$2° 6.99 (
1H d, J@v&ﬁﬂld@ pl?d’dubt 1vh|rbh Was ther ﬂaﬁi‘ﬂﬁomlto%ﬁapﬁed—wﬁﬂl dRlent (5%308; ddhyl’ - 64

(2H, rr) 8. 08 (1H, J=2.8Hz) The structures for ExanpleS 53-54

and 56-61 3&pts /| 41%1&91?0&1%@11#)1@?4@@ the corsapsding\ankvxivis
(M ~53C HO HH37. 254HHHHH30456HC HHVE3S257C O HO ~H44658C HHHVE354
( MrH) 5901 HVMeHH354 (M+H) . 11 Table 6

20 Example 5.1

'"H NMR (DMSO): § 11.75 (1H, s), 8.82 (1H, s), 8.68 (1H, s), 8.15-8.20
(2H, m), 8.09 (1H, d, J = 8.5 Hz), 7.85-7.91 (1H, m), 7.67-7.75 (3H, m), 7.57-7.64 (1H,
m), 7.17 (2H, s). MS (M+H) 511. mp 239.5 °C with decomposition. Elemental
25  Analysis: theory C 49.28, H 2.56, N 5.47; found C 49.30, H 2.63, N 5.37.

Example 5.2
'H NMR(DMSO): 8 11.5-12.0 (broad), 8.83 (1H, s), 8.68 (1H, 5), 8.15-
30 8.20(2H, m), 8.09 (1H, d, J= 8.5 Hz), 7.85-7.92 (2H, m), 7.55-7.75 (2H, m), 7.17 (2H,

8). MS (M-H) 542.9. mp: 234.4. Elemental Analysis: theory C 46.17, H2.21, N 5.13;
found C 45.97, H 2.26, N 4.92.
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WD 02/ 0(1G33 2 2 DEC 2004 PCT/US01/20756 ConpoundWKYzMs 22 DEC 2004

(M H) 60CNQPHMEIR61C HSO2MeHH. 416 Exanpl e 53 S Conpound 5ZCT/US01/20756

2- anuno- 6- chl or obenzot hi azole (3.68 g, 20 nmol) and
1,2,3-trichloro-5-nitrobenzene (4. %?‘ K& 4mzol ) were dissolved in
anhydrous DMSO (10 niL). Solid KzCO 4 g, 22 mmol) was added and the
reaction mxtur a heated to 150 C for 4 h. Let cool, then poured into S3 nL

d d t | 1 li d i pitat [ I

et ontzed vt et A e G SR B LR, A RS A BB
failed. Th - t d

I ?Iea'?ed to% %)Ié?(\ﬁgiﬁlér CO%S?&%P??Q%%%&%ZESU?? gf}?’ﬁi)r ZEZFO(%E??EQ ng
with et hyMS@etH) 476.2) pvasd. 30 Wil deesnpasitibnd rmcmgnuahdaalyvlactbmm’& ovi ded

the vitro corrpound 53 e ..06 g)' 1H NWR (d6-DMVSO) 8 8. 37
(s, 2H); 7238 HRS, &%577‘0 %aé”?/l ﬁ)w%rﬂ‘ﬁéﬂ 1H). M5 (MH 372. 1S
Exanpl e 54 Conpound 54. To a solution of 2-chl oro-4-vitro aniline (2 g) and
pot assiumt-butoxide (12 nmol) i'n THF (18 nL) was added a solution of 2 20
chl or obenzot hi azol e (2.75 g) iu THF Exnmple6 The nmi xture was heated at

refl ex overnight then quenched into water ( 100 nL). The product is
extracted with nethylene chloride and purified by flash chromatography to
af f or gl conpound 54 63 - &lrochlﬂ)rwﬁ dByarepBedur8of. 74
r SPo T4 (%r@%lldmlmcﬁﬁara-ﬂéﬁké&%ﬁﬁgny 6. gﬁ@ﬁa oelurded. 74
(d J 8 HDantewler al7 (W66) Cap. 0 Che. 426109612 slelurpttetra;uiﬁdzwobmed% (M 25

Compound_SisSopEEHETAABHL O D) Tapioifn ity WS holgbagn® o2 -

(19S1)) 2{&MRhO24%0 ¥] mmnﬂfa@nyﬂmmtmqqmmmeak@a@amuenbf(m,95 g) was
coupl ed W|th 2-am no- 4-chl orot ol uene 9 9) |n refIUX| ng acetgone to form
RIRONSLPSH ctbensh (LAY AHer

t he mi xed didhlaonigab&gere (Aldrigh, 384 8420 rdie7 gg

( d J 15') 4 eﬁgtﬁe&nléeacgogg%d ?%ae:LdQ gb (Ig}xﬁ\%Hévasl_Eﬁé%dﬁgr zi; %%ﬁé (ﬁu%rg% 1%1&5 315

(MrH) 356 poCHEkip 1t£tz“?a@v%ﬁned3wﬁll“%ér(ﬂﬂ-nﬁg awenﬁnuudomtazglm7 3g15 %\I
11. 699%\. Exanple 56 15 Conpound 56. To a _cool sol ution of thioy }%a (0 63

g) in chl ofditemadiae risplfidess agglew 5pbd %I\NR&C@CIQ %89 (4 P2+
then heated,to vefd by, ) 2 83-dq, 1= 8.6,2.3 Hz, 1H).

Concentrated hydrochloric acid (125 mL) was slowly (overnight, 15

20  hours) added to a well-stirred suspension of the trisulfide (37.7 g) described above and tin
(Aldrich, 88 g, 737 mmol) in 95% ethanol (200 mL). After filtration of the hot solution,
the filtrate was allowed to stand at room temperature overnight to precipitate the crude
product. The precipitate was collected by filtration, washed with1:1 ethanol/concentrated
HCIL. Recrystalization from 1:1 MeOH/concentrated HCI gave compound 6 (13.8 g) as

25  white needles. 'H NMR ( DMSO-de) 5 6.96 (d, J = 8.3 Hz, 1H), 6.86 (d, J=2.3 Hz, 1H),
6.50 (dd, = 8.3, 2.3 Hz, 1H).

Example 7
30 2-Amino-4-methyl-benzenethiol hydrochloride (7). bis-(4-Methyl-2-
nitrophenyl)-trisulfide was prepared using the method in Example 6, starting from 4-

chloro-3-nitro-toluene (Aldrich, 34.3 g, 200 mmol), sulfur (Aldrich, 9.6 g, 300 mmol) and
sodium sulfide nonahydrate (Aldrich, 24.0 g, 100 mmol) in 95% EtOH (150 mL). 27.7 g
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with ace fford benzothiazole 56 as its HBR salt (Q, . NVR
( DVSO) 8%&8@@%& d, J=8.4 Hz, 1H), 8.365 (d, J=2.4 Hz, 1297 (dd,
J=9.2, 2.8 Hz, 1H), 7.259 (m 2H), 5.4 (br 20 s), 2.557 éé 3H). M5 (MH)
352. CHN ofithe tfigifile&a9 bBirined as 3§ ety solid4 MR (H00MHNz, CR(h) S 833, (4] &C,

and 56, 238 aDob 0 Aok T i S0t oy Bl Bcte Gotlgled with @

3, 5-di chl or 0ani | i ne KeAubRETOARE bis@-Methy MrRdHORARrR A DRSO AnREE USOL

/20756 correspondi ng m xed thiourea which was cyclized with brom'ne to

af f ord begawt ¢ompouodd B71.3sg)iasabhiztire aftergecriystalizationgxut wlaele wiapnsedirectly H)

406 Exanple 58 5 By the nethod of Exanple 53, benzothiazole 58 was prepared
in 78%vyi 8% 5§q%n§1aafta%ssol id. M5 (MrH) 354. Exanple 59 10 By the nethod
of Exanpl e 53, benzothiazole 59 was prepared in 30%vyield as a yel |l ow
solid. M5 (M+tH) 354. Exanple 60 15 Conpound 60. 2, 7-dichl orobenzothi azol e
(0.85 g, 4.2 Inmol) and 2,6 dichl or cEdampleraniline (2.1 g, 10.4 nmol) were
di ssolved iii anhydrous DVSO (10 nmL). Solid Cs2C03 (4.1 g, 12.5 rnnol) was
added and the reaction m xture heated to 80 C for 16 h. Let cool, then

poured into 200 mi BL.CWRreL2-(F6-dRhForethitie-baiiydRBéEzotmazell (S By &l i zed
with acetic acid. The aqueous | ayer was extracted 2 x 100 nL of et hyl

acet al@. mpdificntion oétheprgestiuee pE) dr. Bagsr 6/, dlgnehenyi43n2208t 22931 (EA7H) & ne,

dried fal . i Th

i o o Eo ERArpIQVARSEM ARGATSANI IR S Rafelfld 1B Gio 3Bt T
109 gaSoh detmatiiolhydidenloniasi(Eragelb iRt erfl Wb HaMETT) G diiaect ome) ©

10 NS e oeia 2cth(2ri0 f 160 ol Thesb AR R TS TES Shrenge.

2, 6-di chl - it i i . 8 | ed
oo on et ufnctardl, £ 1 R0 Shl heaflatth 964 BPfichiH bl httel 88k IRBpE OUP | €0
whi chlivas teypdratnes) tvd telctivnanixtere twas pbiied do rerandtls wewitieg Glixwws vabl e for use

in the next reaction. 1H N WO 02/ 00(33 2 2 DEC 2004 PCJ/ US01/2Q756
extractef %x with EtOAcI\gO mlL). The organ(w layers were combined and washed tw?ce

On cooling, the solids were collected by filtration and t%;%q%iiﬂ rat ed
/

with a brine solution (100 mL), dried over Na;SQs, and concentrated under vacuum. The

crude solid was chromatographed (CH,Cl,) to yield 3.7 g (99%) of compound 8 as a pale

yellow solid. "H NMR (CDCly) & 8.28 (s, 2H), 7.98 (d, T =1.9 Hz, 1H), 7.76 (d, T =8.5
20 Hz, 1H), 7.38 (dd, J = 8.5, 1.9 Hz, 1H), 4.87 (s, 2H). MS (M-+H) 373.

The compounds of Table 2 were prepared using the method of Example 8.

Table 2
NQO2
B Cl
S
Compound A B
8 Cl Cl
9 Cl H
10 CF; Cl
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(DMSO) 8 8.44 (s, 2H), 8.28 (br s, 2H), 7.82 (br d, 1H), E{g ,
3.19 (s, (M1i~ 416. Exanples 62-69 5 Reduction o
»’2)@26(%0 01 ave the

derivati able 6 by Method A described in Exanples

corresponding anilines illustrated in Table 7. 10 ConpoundVXXYZN5

(M+H) 62C HC1HH3446 3HHHH Compound A B '
~H27664HCLHHME32465C1C1HCLH I—ﬁM}HH32468C1C1HHH34469C1HSOzM
eHH388 Exanple 62 15 1H NVR (dGlecetm 38 8.7 1H); 7.29 (d,1H); 7.41

(d, 1H); 7.27 (d, 1H); 6.86/ (S, 37 932 (S. gg}) (MtH) 344. 50 Table
7 WO 0210(1033 Example 65 2 2 C 2004 PCT/PJUS01/ 20756 | H NVR (DVSO) 8
10.09 (s, 1H), 7.48 (br s, iH), 13.31 (# J=1.BHHz, LH), 6.72 (s, 2H), 5.91
(br s, 2H). M5 (M+H) 378. 5/ Exanple 68 Crude B8-was{reduced with SnC 22H20
according to nethods descriped Hér ein Meaffor@lcom)ound 68 as a
greenish/gray solid after r uy t2 'éun frgmhot 10 et hyl

acet ate/ hexanes ( 1.14 g). (de-acetong) 8 8] S7 (bs, 1 H); 7.40
(dd, 1 H; 7.3 0 (t, 1H; 711(d 1H); 6.87 (s, 2H); 5.44 (bs, 2H). M
(MtH) 344.0. Exanple 69 15 1H NW\R {DMSO) b 10.08 (s, 1H), 8.31 (s, 1H),
7.76 (d, J=8.4 Hz, 1H), 7.57 (d, J=Fxample91H), 6.73 (s, 2H), 5.90 (s, 2H),
3.17 (s, 3H. M (MH) 388. Exanples 70-91 20 Sul fonation of the anilines
of Table 7 by the nmethod of Exanple 3 or one of the methods bel ow provides
the conpounds ill USSI(Blileﬁb—lzl‘(z'Ehbirﬁ aﬁnltmbbﬂ@lﬁenﬁatlﬁa&ﬂé (i OB NiffRat ul i ne in
nethylene chlorlde 10 i/ added sul fonyl chlo

1.
equi vy i# Y18 Ocd) &8} e(d ﬁ"ﬁézﬂ'3 Hor 1), §e5((dd, 2= géu?*ﬁ”‘& silﬁ)a%élgég’ Mhe

mxturels can at y o re gty anbi ent
pressure w f ﬁ%’I‘alt te%g’gt uiragffa%t 1%87%&@0? 8a5¥{? 764\%8@@ ﬂl%tqﬁetom' xture
i s concenHeAllEY 4m7des 2R 8 viH) 330di ssol ved in net hyl ene chloride. Flash

chromat ography with 0-20% ethyl acetate in nethylene chloride provides.the

desired product which can often be triturated vvlth et her or hexane to
provi de solid product. :

Example 10
10
2-(2,6-Dichloro-4-nitro-benzyl)-5-trifluoromethyl-benzothiazole (10).
'H NMR (DMSO-dg) § 8.42 (s, 2H), 8.34 (d, ] = 8.4 Hz, 1H), 8.28 (br s, 1H), 7.76 (d, T =
8.4 Hz, 1H), 4.94 (s, 2H). MS (M+H) 407. |
15 : Example 11
2-(2-Chloro-4-nitro-benzyl)-5-trifluoromethyl-benzothiazole (11). 'H
NMR (CDCls) § 8.33 (d, J=2.3 Hz, 1H), 8.27 (brs, 1H), 8.14 (dd, ] = 8.5, 2.3 Hz, 1H),
7.96 (brd, J=28.3 Hz, 1H), 7.63 (d, J = 8.5 Hz, 2H) 4.70 (s, 2H). MS (M+H) 371.
20

Example 12
2-(2,6-Dichloro-4-nitro-benzyl)-benzothiazole (12).

'H NMR ( DMSO-dg) 5 8.41 (s, 2H), 8.06 (d, T = 8.0 Hz, 1H), 7.90 (d, T = 7.9 Hz, 1H),
25  7.50-7.38 (m, 2H), 4.94 (s, 2H). MS (M-H) 337.
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30 Method E. A solution of aniline (0.5 nmmol) in acetone (3 piDECWeNS: heat ed
wi th arylweulzfoossyl chloride (1 equiv.), 2,6-lutidine (1 eap¢¥ubei@wdse

catal yti c DVMAP overni ght at anbient tenperature. The reaction was dil uted
wi t h net hyl ene chl ori de, w0 02100C33 2 2 DEC 2004 PCTI U S(11 /207a(
washed with 1 N HO and then brine. The organic |ayer was concentrated then
purified by flash chronmatography to ]yhﬁ{,lgi g3f oam whi ch coul d often be
crystalized by trituration with ether/hexane. 5 Table 8 Conmpound AB CD YV
~~V X Y ZMS

M H) 70C HC Med HC1 14:0) .HCE H HHHHHHA
(82721)C1HCF3HHHHHH516?'E;%' éﬁ%%ﬂ—jﬁﬁg@ ?@Eﬁ% A %ﬁ%&ﬁ%@é@ﬁﬁgﬁ
78C1HCE HOISGH@| H58478z A K9
53082C HCF3 SI(-:(IGLHHHI\/ESGZBB%}(;EO 33(:1 HHH%54484H%/B%

02/ 00C33 7 2l BeclHpd3 oFASsH Hz dHbe/ 406nha A IBI)C7B?\€t w— 7 6 Hz, lH),
4.76 (s, 2H). MS (M-+H) 305.

Example 14
10
2-(2,6-Dichloro-4-nitro-benzyl)-5-methyl-benzothiazole (14). 'H NMR
~(DMSO-ds) 6 8.41 (s, 2H), 7.91 (d, T = 8.2 Hz, 1H), 7.71 (br s, 1H), 7.25 (d, T =8.2 Hz,
1H), 4.85 (s, 2H), 2.41 (s, 3H). MS (M+H) 353 .
15 : Example 15

2-(2-Chloro-4-nitro-benzyl)-5-methyl-benzothiazole (15). 'H NMR
(DMSO-dq) § 8.35 (d, T =2.3 Hz, 1H), 8.24 (dd, J = 8.5, 2.3 Hz, 1H), 7.91 (d, T =8.2 Hz,
1H), 7.85 (d, = 8.5 Hz, 1H), 7.74 (br s, 1H), 7.25 (dd, T = 8.2, 1.0 Hz, 1H), 4.73 (s, 2H),
20 2.42(s, 3H). MS (M-H) 317.

Examples 16-23

The compounds of Table 2 were reduced to the anilines of Table 3 using one

25  ofthe methods described below, as indicated in Table 3.

Method A. To a solution of the nitro compound in ethyl acetate (0.1 M) at
reflux was added tin (IT) dichloride dihydrate (5 equiv.). After 0.5t02h at reflux, the hot
miixture is poured into a separatory funnel containing 2X the volume of ethyl acetate and

30 50 equiv. of IN KOH, freshly prepared and still warm. The mixture is rapidly extracted
and separated. The organic layer is washed with brine, dried over MgSO, and

concentrated to give aniline which can usually be used directly in the next step.
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XY ZNS

(11z--~8 HVeHH53086C1 HCF3HCI HVeHH56487C HC Medl HN?%@ C1HC1C H
HHSSCBQ%E@QE%G HHH58490C1HC1HC1HS02MeHH59491Cl HCF3HC ﬁéﬁ&% Exanpl e
70 1H NWR {d~-acetone) 8 9.19 (bs, 1H); 8.51 (s, 1H); 7.74 (d, 1H); 7.72
(s, S 1H); 7.43 (s Mztiod B. 87 Exgmple)39. 7. 28 {dd, 1H): 2.46 (s, 3H). M5
(MH 563.9 Exanple 71 1H NMR (d6-acetone) 8 9.19 {bs, 1H); 8.22 (d, 1H);
7.78 (d, 1H); 7.74 (d, 10 1 H); 7.67 (dd, 1 H); 7.43 (s, 2H; 7.3 7 (d, 1
H, 7.28 (dd, 1 H Mwﬁldd“tH)ro%%m&nmb@nﬁ&naww&l @515@8@)&3@1&1@)(56 10. 05
(bs, 1H); 9.22 (bs, 1H); 8.45 (d : 2% : H) ;
7.73 (m mLATHF(2@mi)syasadied 7 SRy (@d mL) eﬁ Rarwy c{c@ltm wetex) Thrvseqmnﬂ

583. 8 Ex 6z t :
37 S5kl LSS ol s o
7.30 {dd h. Wber flitréflod ghrovdt)a CMﬁe(pM heAdRutfondRas colériirtdd @B viouanpioe 74
2 DEC 200g PCT/ uso1/ 2075 1H NVR ( B- acetone) -8 9.67 (br s, 1H); 9,07 (bs

1H); 8. 5%ifoud therdesired auilinel, ThepesidgaldRaney NlSElH)l oniheg@elete plugyas suspended n 7 ) ;

7.61 (d, 6 (t, 1H). S 7.32 (dd, 1H): 7.20 (t, 1H). NB
(M H) 51?@@%??%[5%1('?@{1@%9%%&?@ acetone) b 9.47 (br s, 1H): 9.06 (br s,
1H): 8.55 (br s, 10 8.05 (br s, 1H); 7.8-7.6 (m 3H): 7.5-7.10 (m
AH): 2.24 (s, 3H) e (MiH) 497.9 Exanple 76 'H NWR (DVBO) 8 10.96 (1H, s),
10, 110(1H, 's), 8.12-8.22 (1H, broad), 15 8.06 (1H, d, 8.6), 7.90 (1M, d, J=
2.1 Hz), 7.65 (1H, dd, J= 8.6, 21HZi-aZ323(lHdJ—35HZ) 7.10-7. 20
(3H, m) . -2.44 (3H s). MB (MH) S20 8293 mie 77 20 1H NVR (DVBO) 8 11. 11
(1H, s). 10.11 (1H s), 8 .27 (1H d. 1%
J= 8.6 Hz), 7.10-7.26 {4H, ), 2.43 (3H,
Exanple 78 25 "H NWR (DVBO) s 11. 49 (s
J=8.4 Hz, 1 H 7.95 (d, J=2 Hz,

1H) . 7.35 (d, J=1.6 Hz, 1H), 7. 25 (s ?H) VB

Hz), 8.16 (2H, s), 7.94 {1H, d,
MS (MH 563.9. np 192.6 C.
10.44 (s, 1 H), 8.164 (d,
o J=8.4, 2Hz, 1H), 7.50 (br s,
IMH) 584, ..t WD 02/00633

A S
Compound A B Method
16 Cl Cl A
17 Cl H B
18 CF; | d A
19 CF3 H B
20 H Cl B
21 ¢ H H B
22 Me’ Cl B
23 Me H B
15 Example 16

3,5-Dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine (16).
'"H NMR ( DMSO-dg) 8 8.03 (d, ] = 8.4 Hz, 1H), 8.01 (d, J=2.1 Hz, 1H), 7.45 (dd, J =
8.5, 2.2 Hz, 1H), 6.70 (s, 2H), 5.79 (s, 2H), 4.52 (s, 2H). MS (M+H) 343.
20
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Exanple 79 2 2 DEC 2004 PCT/ US01/ 20756 1H NVR(DMSO 8 11.59 éD’E 15&1 10. 40

(s 1H), J=8.4 Hz, 1H), 8.20 (br s, 1H), 8.00 (br?

7. 48%@9&)&9&1 7.344 (t, J=1.6 Hz, 1H), 7.274 5 (d, PEEAUSG1/PYT56 2 H).
|vs (MH 618. Exanple 80 1H NVMR (DMBO) 8 11.37 (s, 1H), 10.40 (s, 1H), 8.19
(br s, 1H), 7.90 (ni, 10 1H), 7.53 (EBExamplelty, 7.35 (br s, 1H), 7.25 (br s,
2 H), 2.415 (s, 3H. M5 (MH 598. Exanple 81 1H NVR (d6-DVBO) 8 11.44 (1H,
broad s); 9.96 (1H, broad s); 8.33 (1H, 15 d); S.19 ( 1 H s); 7.99 ( 1 H,

25 (3 ). Wb (- plargla-ghehierb-bEkanKigidiohy ity nyepfondinb (1) tﬁi
broad s): M(DMSO-HB)@&&OSV 958(n12H)J.7-J43 dad, J(7j= 83, 1.1Hz, d)), 710&, § H8.2 ¢B)
et oIS S 122 S8 e S Shekop s e i, Ao, 2&9 56

(1H, broad s); 8.14 (1H, s); 7.88 (Mg%ﬁaﬂ)?og% (1H, broad s); 7.24 (2H,
s)' 7.08 (1H, d); 6.97 (1H, t); 2.40 ( 2.36 (3H, s). Ms (MH 543.9.
- WO (12/011G33 Exanple 84 2 2 DEC 2004 PCT/ US01/ 20756 1H NWR

(d6 DMSO) 8 11.02 (1H, broad s); ?;S broad s); 8.16 (2H, d); 7.97
(2H, d); 7.43 ( 1 H bro ad s); 726€‘TPPF 7.07 (1 H d); 6.97 ( 1 H,
t); 2. 62 (3H s); 5 2.36 (3H, s). Exanple 85 1H NVR (d6-DVBO 8 11.28 (1H,
br oad s 9.79 {1H, broad s); 8.13 (1H, 10 d); 7.93 (2H, d); 7.70 (1H, dd);
7.44 (H broad s); 3,57’_QIC[181H0-43()5 triflgs o nkthyldlenz@hBol-34yImehy VS (M H)

o oad s?ﬁégi'lﬁﬂ%?%ﬁw BAMRRC B eyl s 0 i 1526 o
7. 24 564. Ex
57 20 11 VR (a6, DVBO) 8 11 23 L1k Coroaa o kMM Al O 6T 1

s); 7.89 (1H, s); 744(1H broad s); 7.23 (3H, s); 7.04 (1H, d); 2.41 (3H
s); 2.31 (3H, s). M5 (M - 543. 9. §5 Ex nRJ?e 88 1H NMR (d6-acetone) 8
9.92 (bs, 1H); 9.35 (bs, 1H) 8.23 ( 'lﬁji 78 (d, 1 H); 7.67 (dd, 1 H);
7.45 (1S, 2H) 7.3 6-7.29 (m 2H); 7.16 (dd, 1 H. M (A l-H) 549. 8. 30
Exanpl e 89 HNIVR(d6 acetone 8 8.45 , IH; 8.06 (s, 1H); 7.97 (d, 1H);
7.46 (s, 2H); 7.33-734h 4'?%4’}““‘10ll‘Bn(fbml-bqnﬁpthlml{mylld)etﬁgl)—[ﬂlenylamme

(19). 'H NMR (DMSO-ds) 8 8.25 (brs, 1H), 8.26 (d, J = 8.4 Hz, 1H), 7.72 (dd, J = 8.4,
1.3 Hz, 1H), 7.19 (d, J = 8.2 Hz, 1H), 6.67 (d, J = 2.2 Hz, 1H), 6.54 ( dd, J = 8.2, 2.2 Hz,
1H), 5.46 (s, 2H), 4.40 (s, 2E). MS (M+H) 343,

20

Example 20

4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenylamine (20). 'HNMR

(DMSO-dg) 8 7.99 (dd, J = 8.0, 0.6 Hz,, 1H), 7.92 (d, ] = 8.1 Hz, 1H), 7.45 (td, J = 8.2,

25 1.2Hz 1H), 7.38 (td, J = 8.0, 1.0 Hz, 1H), 6.70 (s, 2H), 5.78(s, 2H), 4.51 (s, 2H). MS
(M+H) 309.

Example 21
30 4-Benzothiazol-2-ylmethyl-3-chloro-phenylamine (21). 'H NMR
(DMSO-de) 8 7.98 (4, T = 8.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.47 (td, } = 7.9, 1.2 Hz,
1H), 7.38 (td, J=7.9, 1.0 Hz, 1H), 7.17 (d, ] = 8.3 Hz, 1H), 6.66 (d, T =2.2Hz, 1H), 6.54

(dd,J=8.2, 2.2 Hz, 1H), 5.44 (s, 2H), 4.35 (s, 2H). MS (M-+H) 275.
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SG WD (12/0(1G33 Exanple 90 2 2 DEC 2004 PCT/US01/20756 1k pieRgPVEO) 8
11. 43 (bgozeddds, 10.40 (br s, 1H), 8.33 (br s, 1H), 5 s,g@r,gg,l,zgms Hz, 1
H: 7.94 (d. J=2 Hz, 1 H), 7.7 5 (dd J=8.2, 2 Hz, 1 H), 7.71 (dd, J=8.4,
2 Hz, 1H),7.55 (br s, 1H), 7.265 (s 322(s 3H). MB (MH) 594.
Exanpl e 91. 10 1H NVR (DVBO) b 11. 5““5“(11!9 2 10.40 (br s, 1H), S.38 (m
oH), 8.22 (br s, 1 H), 8.02 (br d, 1 H), 777(dd J=8 .4, 2 H, 1 H, 7.5
5 (br s, 1 H, 7.295 (s, 2H, 3 .19 (s, 3H. M5 (MH) 628. Exanple 92 15

3- Hydr oxy- 6- net hyl q;;s-rmblimm-(t&i-)nediybbénzbtmmm-ﬁmthm-;menplamahq(nzmo| i ne

.21 g, 7.6 d d 948

Vori ey ot TR (BMSEhIOBIoH (62512 Rewbid, 208 i 1HD, &Rll@é bt AGTkhe
| ded and d

For ab “mIEBQ?B%S@%@%@p%%ﬁ‘*Q@ s kRN A ™ina above Di aze

reaction mxture was added to this refIUX| ng solution. After 30 ntin the
reaction nuxture was cooled to roo n&grgture, and was neutralized by 6N
NaOH. The resulting insol uble mater ’51'1 23col | ect ed by filtration. This
solid was recrystallized by CHC13/ AcOEt to afford conpound (92) (348 ny,
290/() 1 HNW (300MHz,DM5 O d6) $ 7.34 ( 1 H dd, J=1. 9, 8.6Hz), 742( 1
H, d, 25 J=2.8Hz), FCHoroM-(5-mjethyl-beaz¢thiazol2-yImstinnzpherylsminel@3).d'H

(03) Lory WioIRMB oA 7o & Ey ol i, bl AARAL T SR A kS 2

m nol) i ngDME 8(232, 11 n))66‘5’<'(‘§ Peddqcm\lélﬁ)@@&’((auhé@@péﬁSHQmH)%mms 231)25

m nol ) |n one portio room tenperature. After

3, 4, 5-tr|4:BﬂCa;6HD,t24)?oésniﬁhel\4(SS(M+Hp2892 25 mmol ) |n DI\/F (2 m_) was added and
t he reaction m xtur was heaé%%fgﬁg W t h S‘?Il‘l‘lng 1 T_gister 57

VO (12/11(1(33 2 > Fgs G 7 SR CRYSH RS C8RY 6181“?«%}%% P% ure.

| ce/ wat er o orpeastistia TabR Jﬁiﬂcéo'r&%zdﬂdﬁ rPlsulféiyg bhlodiget hen acidified with
2N HC and extracted twice with Ac ganlc l'ayer was washed with brine,
dri edSover anhydrous MySQa, and concentrat ed. Crude residue was purified by
col um chr omat ogr aphy (hexane/ AcOEt - - MO g of silica gel) to afford
compound S 93 (510 nmg, 67% . 1H NWR ( DMSO-d6) 8 7.52-7.57(2H,m,

7.6l (1H, s), 7.94(1H, d, J=8.6Hz), 8 63 (2H, s), 8.86 (1H d, J=2.9Hz).
Exanple 94 10 3-(2, 6-Di chl oro-4- vitrlphenoxy) gui nol i ne- 6- carboxyl ic acid
(94). A solution of 3-(2,6-dichloro-4-% t$f o- phenoxy) - 6- net hyl -qui | | ol i ne
(93) (510 ng, 1.46 mmmol) and chrom R PIyPxi de (292 ng, 2.92 mmol) in .
cHzS04/ H20=2. 4 ni/ 4.7 nL was heated 100 C W ul e three 292 ng portions of
chrom c anl rydride were added ei gBbt 1 ervals. After 32 h heating was
stopped and all owed to stand overnight le 15 material was collected
by filtration, and this solid was vvash@d ter twice to afford
conmpound (94) (443 ng, 80% . ~ H NWR ( ,DM5O-d6) 8 7.94 ( 1 H, d, J=3

OHz) , -
A

Compound | A B D E
24 Cl Cl CFs |H
25 Cl Cl Cl H
26 Cl Cl Cl Me
27 Cl H CFs |H
28 CF, |Cl CF; |H
29 CF; |C1 Cl H
30 CF; |H CF; |H
31 CF; |H Cl H
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The reaction m xture was heated at 85 C
7.5 h. The reaction mxture was treated with sat NaHC03, and extracted

six tinmes 25 with CAd-Bickdpgeh:id,3-dicbloraek(Sdelilero-borzothiazgk2ylsetiyBo4, and
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conpound

s),
6. 9Ft

s}.

piehykh

MS (M-H) 549.

20

ude res due
“iggmesmygna
7. 52(3t¢Hd,1Hb @03@)1 Efﬁﬁz(lm

5, 8.
X 701(@@, f@ﬁ@@@sﬂz 1H),

Example 26

B, B RS g d e @@,%3485%'
8@2 (d=JI Sloziz 11?66 9@353* JHQ;
746(dd J 86 §0Hz 1H), 7.20 (s, 2H), 462(s

de
(3H,

2,4-Dichloroe-N-[3,5-dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-

phenyl]-5-methyl-benzenesulfonamide (26). '"H NMR (DMSO-dg) 6 11.33 (br s, 1H),
8.28 (s, 1H), 8.17 (s, 1H), 8.04 (d, T = 8.6 Hz, 1H), 8.01 (d, J = 1.9 Hz, 1H), 7.87 (s, 1H),
7.45 (dd, ] = 8.6, 1.9 Hz, 1H), 7.22 (s, 2H), 4.61 (s, 2H), 2.40 (s, 3H). MS (M-H) 563.
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Exanmple 98 2 2 DEC 2004 PCT/ USO1/ 20756 D

3-(2,6-D . chloro-4-vitro-phenoxy)-qui nol i ne-8-carboxylic aﬁ%ﬁg@gz ester
(98). T0W§ 0280%8i on of 3- Hydr oxy- 8- qui nol i | ~. ecarboxylic adc' f’l ester
(97) (256 5 ng, 1.26 mvol) and 3,4,5-trichloronitrobenzene (294 ny, 1.30
mml) in acetone (40 nlL) was added B2GAple(2370 ng, 6.30 mmol ). This m xture
was refluxed for 3.5 h. The reaction m xture was cooled to roomtenperature
and insoluble nmaterials were renoved by Celite filtration. The filtrate was
concentrated and thg A& 2V L BB IM:Y(I -4-
(hexane/ AcCEt =4/ 1, F%Sj]g&]g?]v 3;3»"’{?(;&)5932{5; H?gr%??%irudt%?rg%tgnd Qgg "H (; NVR

( 300VHz, RidHDodéhetiybbeRzen@kilfayamide 637)1 HH NMR (DNISOHL) § 12.2A9bt . HH)d,
J=2.9Hz), 7.88 ( d =1 7. inn 0D 5 Hz) . nple 99 15
3- (4- Am %292&»63:2{% Zo?‘gfs&mg@iﬁ’)ﬁﬁ%rpgl(ﬂn T%@?ﬁ&l}ﬁi%gg(gtialséﬁﬁyl ester
(99). To @ps b O Qf = . =2.0 Hz, 1H), 7.10 (dd,

3-(2, 6- Dilc fg'lrggt( g\?i_ ?}30151%#3136?(;‘})5-(%’& n(8)]3ilr11%a’-2§1-)é;%%c()§<’3gl i%oz}-(I:Zi dH)rret hyl( ester
(98) (1. 26=8up) HEndMHACT (£,2H). MS (M-KH)154thol ) in Et OH THF/ H20=8 nl/4 nl/2
m. was added iron powder (386 ng, 6.91 mmol ). The reaction m xture was
refluxed for 3.5 h. After cooling to roomtenperature and insol uble 20
materials were filtered by Celite fgkimpid . The filtrate was concentrated

and sat NaHCO3 was added to the residue, which was extracted twice with
AcCEtl0 Organic | ayer was washed by brine, dried over MyS04, and

trated. Crud id i fi | h
el Acoti =/ 1 as ol R R aRhiorbuF S M fab HE AL AIRAGRIRLY
NVR (300%% H@ﬂyl]é43tl'ﬁﬁ(o35h1eﬂﬁyl-b5nie11(e2iﬂ,fothmﬁi)e,(29. 18 RIR (BYSO?. 50 25 (
1 H d, J=3. , 7. 1 g 1H dd, J=8.1 Hz), 7. 81 (.1 H_.dd, J=1.4
6. 4Hz) . 8ds)841056I(s.HH8,3511 ] 282 Hp Uz §.274d 5 8 8rilz.d H) 9836 %5 1HEGAD! e

100 30 3, 5-Di chl or@- 4~ {6 - Qs nok - %y } QgToa
sol ution Sgﬁbz?é’g[éﬂé:ﬁf o§§?i%‘7{’ﬁg{)pﬁg%g§<€i)1 6§)‘r‘r’e¥%§‘¥f gﬁ’b’m{]ﬁséé%&% '67( 1.30
g, 3.161 n@DhE).aNs 616992 ny, 18.55 nnnol) in EtOH THF/ H20=12 nl/ 12 nli/3
m., was added iron powder (1.04 g, 18.55 mmol ). The m xture was refl uxed
for 4 h. Insoluble Go WO 02/ 00633 2 2 DEC 2004 PCT/ US01/ 20756 naterials
were removed by Celite filtration. Egﬁnf\kgéi?ate was concentrated and sat
NaHCO3 was added to the residue, whicC S then extracted twice with AcOEt.
Organic | ayer was washed with brine, dried over anhydrous MyS04, and

ST SRR YW S
s S M B s IS .8 G

2- ATl N0- 0828 (br SBEN LN (B 7o+ ﬁG(HIZﬁlH),gﬂ.lBGl,M.?.HmlHit,m% (clss%z.wzo ) was
eated to i s . C ol yti.gn \as a

vi gor ousl| }ﬁbtfli'ﬁrég’ by &'f’ggll'i%/aﬁ%g})’ gﬁor(hgff =%ed\lgé) I%ﬁ’ﬂ\@’ 65?2%?!9\‘%%7 Gn wat er

(30 nm) ag%eq;l Wy keeps the tenperature below O C. Separately a

sol uti onm%@'m 0 ?IJCQ)O(SS g), NaCl (107 g) in water (350 nL) was cooled to
-5 C 15 and stirred by nechanical stirrer. After potassiumiodide starch
paper.s col or was di sappeared di azo%m slol Hti on was keeping cold and added
slow ¥ to the copper chloride soluti 'WFI’? vigorous stirring. The reaction
m xture was allowed to warmto roomtenperature. After 1 h water (1L) and

ether (1L) were added to the reaction m xture and extracted tw ceih%rganl C
y -

| ayer was washed by 2v@hlorodyr{B-ghloserddPeirifhpramsiii-hsazotyinrel-drylme
concent ral gd, i 4eoF S AT URR 2 kb Filn e (30). "BANNA (DMSO-dg) 5 11.25 (br
s, 1H), 8.32-8.22 (m, 3H), 8.16 (br s, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.72 (d, T = 8.4 Hz,
30 1H), 7.46 (d, J=8.3 Hz, 1H), 7.21 (s, 1H), 7.11 (d, ] = 8.4 Hz, 1H), 4.52 (s, 2H). MS
(M-H) 583.
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chromat ography (H A=41'1, 180 g of silica gel) to provide tj$lpgccggpound 101
(7.46 g, anpl e 102 25 3, 5-di chl oro- 4-
(6-ch|orgagenzogﬁlazoI-2-onxy)-phenyIanine (102). To thel¥QHQﬁqQ%¥“H

4-am no-2, 6-dichloro phenol (6 g, 26.5 mmvl) and 2,6 dichl orobenzotl| uazol e
(101) (6 g, 29.4 mml, 1.1 equiv.) Exapw3Y25 nl), was added KzC03 (11 g,
80 mml, 3.0 equiv.). The m xture was stirred and heated to 160 C. After 30
5.5 h water (20 nL) was added to the reaction mxture, which was

neutralized w th 2N2ChichiérdNYB3ehBrolAE-ailvdrob ety b erizbtifigzdli2res. And the
organic Iaﬁgr was washed with brine and was_ dried over anhildr Qus SO4 and

t hen conc¥ ef&wbtphe@wdeenzwsulf@nwmgiedm 1 MY R (DM Qrale) & bt b0hrsg tED

I(:gT_I/CllJ3 acg(#gg %Ddggﬁ (% ﬁ%l%(i@’l o] g(%grﬁ%%ﬁzg%g& aga\ﬁdg%?phenyl am ne

(102) as aHl)|7ﬂ¢i<%cﬁi?lTl=CB 44 52&91}1}49%5 (d&,l-HNMK (zaqwm)pwa@(d@) 8.45HB6( 2H, br
s), 674(2Hs dd, J=2 |—|28)[ﬁ ; Sloth
2.1Hz). 51 8 &, i@ZQlQﬂIHDoH\Q(quJS @rﬁH?olﬂMSZ(s,ZH MS (M-H)

(6-chl or o- anzot hi azol - 2-yl oxy) - phenyl ]

4-trifluor orret hyl - benzenesul f onam de (103). A solution of 3,5-dichloro-4-
(6-chl oro benzot hi azol - 2-yl oxy) - phenyl am ne (102) (2.0 g, 5.79 nunol) and
3-chloro-4 10 trifluoronet hyl benzenesul fonyl chloride (1.7 g, 6.08 mmol) in
pyridife (10 nL) was stirred at rool¥2¥Jedature. After 3 h water was added
to the reaction m xture, which was then acidify by 2N HCl. Reaction m xture
was extracted twice with AcOEt. Organic | ayer was washed by brine, dried
over MyS04 and conceWi4-BeadothrzoH2-yhasthylid,Sadichfuroifhiengl)Rycldolesin

103 (2. 11 tiupsomediatheipmencopive (s Sk Thads haboi S AHBoMS) s

273 ?aig )2H g)(141(7=|=ﬁ@ Jﬁbjldg 8%0%1:129 @k%"?% (d/ 76743 szzl-n] 178887§iz)l ~ B8

(I'H 87, 8.35(1 ,|1‘62)|Hbr
). MB5( MAH6 es,af&@moe}mom)zmo (td, =78, 09Hz 1H) 7.23 (s, 2H), Y1 (s, 2

2, 4-Di chl qr.q- -di cliloro-4-(6-chl oro-benzot hi azol - 2-yl oxy)

phenyl ] beﬁ‘ggr{&i’hﬁg%am de (104). A solution of 3,5-dichloro-4-(6-chloro
benzot hi azol - 2-yl oxy) - phenyl aniine (102) (2.0 g, 5.79 mmol) and '

2, 4-di chl oro benzenesul fonylchloride ( 1.5 g, 6.08 nmol) in pyridine ( 10
m.) was stirred at room 25 tenperat UExathpke 332 h. Water was added to the
reaction m xture, which was then acidified by 2N HClI. Reaction m xture was
extracted twice with AcOEt. Organic |ayer was washed by brine, dried over

MyS04 29nd concent r at Fo4-BengoehisRs20meRa-3p5Laidhl QS - nwLmrunahbﬁdmt ogr aphy
(H A=4/1, 80 g of S|I|cae7éel) to afford t|tIe coggound (104 (1 49 g, 46%

as a W ut é’%ﬁ?@“lf%aw ol 650,68 1A €l T =A.0 Hz,
1H), 8.00 (d, T = 7.9 Hz, 1H), 7.94 (d, J = 2.0 Hz, lH), 7.90 (d, = 8.0 Hz, 1H), 7.70 (dd,

J=8.6, 2.0 Hz, 1H), 7.46 (m, 1H), 7.40 (m, 1H), 7.20 (s, 2H), 4.60 (s, 2H). MS (M-H)
515.
25
Example 34

N-(4-l§enzothiazol—2-ylmethyl-3,S-dichloro-phenyl)-2,47dichloro-5-
methyl-benzenesulfonamide (34). 'H NMR (DMSO-dg) § 11.32 (s, 1H), 8.17 (s, 1H),
30 8..00 (d,J=17.9 Hz, 1H), 7.90 (d, ] = 8.1 Hz, 1H), 7.88 (s, 1H), 7.46 (1, ] = 7.3 Hz, 1H),
7.39 (t,J = 7.4 Hz, 1H), 7.16 (s, 2H), 4.60 (s, 2H), 2.40 (s, 3H). MS (M-H) 531.

38



30s), 7.46 ( 1 H dd, J=2.2, 8.8Hz), 7.6 9 ( 1 H d, J=8 I—dzc-;éﬁﬁ 71 (1
H, dd, Jg AHz), 7.95 ( 1 H, d, J=2.2Hz), 8.14 ( 1 i = )

8. 18 ( 1“%—?,"925’,0 =8 .4AHz), | 1.5 ( 1 H br s) . N5 (MH) shePruggiiang

02/ 00633 Exanple 105 2 2 DEC 2004 PCT/ US01/ 20756

3, 5- Di chl or 0- 4- ( 6- met hoxybenzot hi azBkamplg ¥xy) phenyl ami ne (105). To a

sol ution of 2-chl oro-6-nethoxybenzotl uazol e (prepared as descri bed by
-Weinstock et.al., 5 J. Med. Chem 30: pll1l66 (1987)) and

4- Anuno- 2, 6-di chl or qubmhoﬂligz(g.zgﬁmiéggg-gﬂbf@pha'%h)cg-mMI I ndustry

Co., Ltd.) in DMSQ(9 ni), was added K2 .12 he nuxture was_ heated at
150 C f ortriflugromiethyldeazdnssulionamide (32)s HM@%VISQ-@MM@B (br s, 1H),

chromat o Sidi o AcCEL - h =1.2) r QM and ) ipe 105
(1. 435, CRRSE 8338, 9B T Y COORIL Ak i o8 Ry 2 A o5 51
brs), 6.6y I7L9o§h, 10 86, 1@2,(119 7446 (td) F2=0912..0 P=8119},2)44 (4; 18718 Hz01H), 7.38
J=2.6Hz),7.61(1H, d, J=8. 9HJ5. Exanpl e 106

2- Chl or o-(&J[=375-Hg, difD)o7-80 4d, J6= 2 e X iMehk bidd, 713,22 L Hax AL, drrnfpl 3HL5
4-triflu byl~benzenesul fonam de (106). o' CI SCF3 ~~=N/ SN~ ~O
~~. C Oq%gg&%é_l 0 a solution of

3, 5-di chl or o- 4- (6- net hoxybenzot|iiazol - 2-yl oxy) phenyl am ne (105) (1.40 g)
in pyridine (5 nilL), was added 2-chloro-4-trifluorobenzenesul fonani de 1.15
g. TH® 20 mixture was stirred at roBkm@Mp¥ ature for 2 h. The reaction

m xture was purified directly by colum chromat ography (silica gel,
AcCEt : hexane=1:3). The product was triturated by hexane to give the title
conpound 106 (1.97 2,CHa%)-Ne3,5adichlorpideESsmpthyddenzathiazol2-SbimethyINVR
(300MHzl DIVSO?'E__? 8 3.79(3H, s), 7.00(1H, dd, J=2 9H2 J=8, 8H}2)%) 7.31 (2H,
s), 7.5 sPhenylirf-triflugromethyl-pénzenesuliogamide (36).q H MMRIDMSOglepp 1346, dd,

J=1. 5H2, =%. L, , 3 T3 58. =

11, 5o 1H, DR S0 G A 2anD: Sig e R R E A 0 R SRR 78R, ¢ o
200 452 CEZHZ)0H),PCI0 (#86.1112)) 75651 EGno313), Heitz@f 2H)p 2010- (8- 3H ) MVISEM-E)0) .
Concentrgéqejd sulfuric acid 5 (WWR, 5.4 nL, 100 nmol) was added over a
10-mn p od to a stirred solution of 4 chloroaniline (A drich, 25.52 g,
200 mmol ) in 130 nL of chl orobenzene. A thick suspension was forned. To the
above suspension was added KSCN (Al drich, 25.3 g, 260 nmmol) and the m xture
was then heated to 110 C for 6 h. TEsample3Tfe was cooled to room
tenperature, diluted with 300 nL of hexanes and filtered. The precipitate
was 10 taken up 11 500 nL of water, heated to 80 C for 30 min. Filtration

gave 2 zg éoa? %og uct 2-Ciflofo-AL 3L E116 S 4I(SUn @Ry h eriZ0 EhiRRNMCy IR phefty 40 L
triflucromethyl-benzenesulfonamide (37). "H NMR (DMSO-d) § 11.22 (brs, 1H),
8.19(d,J=8.2 Hz, 1H), 8.15 (brs, 1H), 7.45 (dd, ] =8.3, 1.1 Hz, 1H), 7.83 (d, ] = 8.2
Hz, 1H), 7.71 (brs, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.24-7.19 (m, 2H), 7.05 (dd, ] = 8.5,

2.2 Hz, 1H), 4.43 (s, 2H), 2.41 (s, 3H). MS (M-H) 529.
25

Example 38

NO2 _NH,
OH
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was added bromine (Aldrich, 68.8 g, 430 nmmol) over a 20 min peeg oges The

M xture Wi€ 0209633 ed at anbi ent tenperature for 30 m n and reBUSNRD7SGEf | uxed
for 30 mn. Filtration followed by washing the solid with CHC13 and et her
gave a yellow solid, which was 15 suspended in acetone. This discharged the
yell ow color, and filtration followed by washing with acetone and with

et her gave a white sq{jrdioxﬂmmcﬂmlei(plremddbaﬁdingeﬁltﬁelprSMuf&oﬂﬁanhnﬁmuvat er

and the copl ed sol utiaon wa pH 9 oncentrate HA4H.
Fi i xat i oA "h5Hedl 990 fek r?rﬁj akﬂgtle?r's’g‘a'wowgsmﬁo 7 EMVRRR

55 b, 1B RO f?}f?, (6]t e lffgestil ol (24 f?wfnfz’f%%@ O~

Exanpl® 2botionNvias p‘omecSirth(bb/szﬁerZ(—SAﬁimio}. a:mhbmnmg)eﬁfwmmprmpitzaemy A

| ut f6- b i azol - 2- yl ani | , 8 g, 96.7
ol ) and CRISGHBY Algpigh axd eseagy it heransts sEORLomRoRd J8es 7 it fiter or 2 o
The m xt Uéxﬁta‘ﬁgéfgﬁ Tﬁgt f%nd Rt Qi&i%)ﬁ.”pﬁwmriﬁ b‘#&?@%%@ﬁﬂé‘ i), 8o (dhe

sol ution was top concentrate e mxture’was

extract ed28y, SMQ&(dEI%HzSIﬂD 66 (Thh 2HY 509 @, =863 NE)y @.160 (d, D20, 0( 1C33
2 2 DEC 2 % PCT/ US01/ 20756 comnbi ned and washed twice with a brine solution
(300 m.), Pled over NazSO4 Renoval of the solvent under reduced pressure
gave 1.5 g product. 'H NVR (400MHz, DVSO b 7.20 (d, J = 2.5 Hz, 1H), 6.93
(dd, J =8.6, 2.5 Hz, 1H), 6.69 (d, J = 8.6 Hz, 1H) 5.30 (s, 3H). MS (El):

mz 160 (MrH). 5 Exanple 202 \ NO2 IExamapleB9202

2- Chl or 0-6-vitro-benzenethiol (202). To a solution of 2,3 10

di chl or oni hobenzene (Al drich, 19.2 g, 100 mmol) in 300 nL of DWVMSO was added
powdered NazS 9H20 @Néﬂgdlaibn&%oﬁxﬂun&@@(@@%blnetﬁ%wm/vvat@(x\ﬁﬁﬁ stirred at

anbi ent tenperature for 24 h, then was | uted with of water. The

mi x';]ur e wds: QQFWBWBGMWDW ‘mlﬂndm@ 3( Q)eaifdlpoﬁff@t@ m(3a4cg)1|'fhled to pH 4
3 00, L
ayer E neriuss T ad el A Sl S T ol b MR Bt i e TS ©

dried ovenndodiRAtratBeMKetesfuctwie digbreatin aﬂhg‘pﬁcefa@@latMameaaﬁnf fangareg 18. 4
g product. 'H NMR (400MHz, DMSO 8 8.11 (dd, .3, 1.3 Hz, 1H), 7.93

(dd, J = &aHiCQ; splyon fnzllpweCkbmva@qr@nthen Tixeswo}lwonms dsiedOVvess, 1H). MS
(El ) t / z n?a%ﬁes(l&ﬁl%lfat%%n@émnﬁaég% \affl\glzco/mp%%ﬂd gb aggg off-white solid (5.6 g).
"H NMR in (DMSO) 8 8.846 (d, J=2.9Hz, 1H), 8.010 (m, 1H), 7.915 (m, 1H), 7.645 (m,
20  1H), 7.560 (m, 1H), 7.401 (d, J=2.9Hz, 1H), 6.778 (s, 2H), 5.762 (s, 2H).
Treatment of the aniline 39 with various sulfonyl chlorides according to

conventional methods gave the sulfonamides 40-44 of Table 5.

Table 5
A
¢/ 8
HN™
»
D
\Y; Cl
X SN
—

25 Y

40



Benzyl 2-chl oro-6-nitrobenzenethiol ether (203) To a sol ut] f

chl oro-6-vi tro-benzenet hiol (Exanple 202, 9.5 g, 50 mmol) i Yof DWF
was 25 adtf2P/44it (Al drich, 2.60 g, 60% 65 rrm)l) The mi x®GTESREL7S¢i rr ed
for 20 mn., then was added benzyl bronude (Aldrich, 6.2 nL, 52 mmol).
After stirred fdrcs,,ﬁ,ou;,a mxyture wag di|l wt dd Av {h@N Gl , | axtlract ed 3x

wi th Et QAc (200 rganic_layers re lcambilned land d twice with
a brine solution (20@0m_) Hri ed )Her Naz<04,| Gnd [ | @0 0PH00G33 2 2 DEC
2004 PCT/ US01/ 2Gluu “"i":CGl rat-ed Ve T esi—gge S

chr omat ogr aphed |(40% XO% C12/ he gnes) t@ yicell d .82‘:‘]53 (9\%/() of product.
1H NMR (400MHz, DVBOy,8 7.8 (dd, =8 Tl oz, /g Her 7.1 (dd, J = 8
.0, 1.3 Hz, 1 H|_7.5 9 (tl JzBle H) [7.24-17.18 (m BH),| 7.10-7.06
(m 2H), 4.1S (s, 2H#3 5 Ex@Enpl e 208 NH2 -(S BrCICl 244 | Cl Me

2- Benzyl sul f anyl —3—ehl-ero—pheryrampe—{(264)—2-BerzH-suFany—3 10
chl or o- phenyl am he (ﬁ64) synt nesi zed |f _i'lllom(l?}enzgfi ahéf H

2-chl or o- 6- ni t r openzggetn 203, 0 & B In@pl )| n | simlar
manner as described |§ ExalrmPes 16-23 (I\/Etzcaiod (%b ]IiI—I N p(4013M—12, DMSO) 8
7.27-7.18 (m SIN), 4600 (tH J = 8Os |1E),[E@L 69K ddClJ FH8.PD, 1.1 Hz, 1
H, 6. 63 (dd, J}—8-0+—21- 1 Hz—11H)-—3-91 (s—2H—TFheproduety was used
directly for the next#7r eactHon as icﬂ Exanque 25 " |16 Ex%npl e 20p NH2. H Cl

1

SH CI 205 2- Am nrtﬁ“g?‘l’mt?nzene AT g rToa < ) sol ution
of 2 20 benzyl su| fanyl- 3-chlor o-pﬁm?ré)ﬁﬁam g(glo(z 12) ?lﬁ 12‘8‘%_ Icl)I? benzene at
0C was added Al 3 (AodrichMme23.8(@® 179 mjpl )Ci n jpartjon. [T m xture
turned to purplel—After stirred att anbient tdnperature gverhigh t he

m xture was pourped t &0 ce pHd EtOf\(Hand otFrr e@fquZO &l n. | Mse| mi xture was
extracted 3x w t mEBtOAc—(500—t)— Theorgam T tayers e wastied twice with
a brine solution (400 nL), dried over Na2S04, and concentrated under 25
vacuum The crude product was treat qikashple 4845 nlL of 1IN HC in ether. The
product (13.6 g) was collected by filtration and washed w th hexanes. tH
NIVR(4OOM—|z,DIVBO)87.05(tJ 8.2 Hz, 1 H, 6.70 (d, J = 8.2 Hz, 1 H),

6.61 (d, J = 7.8 Hz, PET/ 56
G s o A, sy MG 024 0888, B PSS A0RIPFT Y 3055
6- met hy! - 8; mmohgnz 0048 (Bz(czl—le n@, QBM}H}A@,S]% es)aez)dadsnrﬁga(mlm); 7oKT (OF, &OH

(25 g) ,in water S 2 and_heated to reflux
J=2.9Hz), 7.35 (2H, s). MS (M-H) 545. mp988C

Example 41

10 'H NMR(DMSO) & 11.58 (1H, s), 8.86 (1H, d, J=2.9 Hz), 8.38 (1H, d, J
= 8.4 Hz), 8.23 (1H, 5), 8.01 (1H, d, J= 8.4 Hz), 7.86 (1H, d, J = 8.1 Hz), 7.53-7.68 (2H,
m), 7.46 (1H, d, J= 2.9 Hz), 7.34 (2H, s). MS (M-H) 545.0.

Example 42
15
'H NMR(ds-acetone) & 9.9 (1H, br s), 8.794 (1H, d, J = 2.9 Hz), 8.23 (1H,
d, /= 8.4 Hz), 8.035 (1H, br 4, /=8.4 Hz), 7.793 (1H, 4, J= 1.5 Hz), 7.78 (1H, m), 7.62-
7.70 (2H, m), 7.57 (1H, td, J = 6.8,1.2 Hz), 7.476 (2H, s), 7.364 (1H, d, J/=2.6 Hz). MS
(M-H) 511.0.
20

41



ovenught. After cooling to ambient tenperature, the soluti Qr? ?justed to
pH 6 with acetic acid. The thick precipitate was coll ected ration
and rins®® WY%3vater. The resi due was dissolved in net hyFET(i’SM"é?ﬁ de,
dried over magnesium sulfate and concentrated to provide a yellow solid
(4.08 g) containing the desired 2- amxamazﬁrwt hyI 10 benzenetl uol. (88%
purity). 1H NWR (d6- DIVISO) 6.982 (d, J=2 6. 744 (dd, J=8, 2 Hz, 1H);
6. 605 (d, J=8.4 Hz, 4.885 (br s, 2H); 332(3 1H); 2.103 {s, 3H). M

Conpounds of Tabl ?ﬁa@@ B NG R SR . o
(12/ 00G337 Fgrenl i1 28Y, ORIHER) Z0B(PTTE uswfwm(m d,7=3Hz).
6- Chl oro-2-(2,6 d| ‘chl’oro-4-ni tro- benzyl ) - benzot i azol e (207). iH NWR

(400M4Z, Mﬂ@@lﬂémbx@&ifi{@ﬁ %), 8.23 (d, J =2.1 Hz, 1 H, 7.90 (d, J =
8.7 H, 1 H, 57.50 (dd, J =8.7, 2.1 Hz, 1H), 4.87 (s, 2H). M5 (El): nilz
373 (I\/H—|). Exanpl e 208

7- Chl oro- 2- (2, 6-di chl or 0- 4- ni t r o- befgdhmidgnzot hi azol e (208). 1H NWR 10
(400MHz, DVMSO-d6) 8 8.41 (s, 2H), 7.91 (dd, J = 7.8, 1.0 Hz, 1H), 7.56 (t,
J=7.7 Hz, 1H), 7.53 (d, J = 7.8 Hz, 1H), 4.92 {s, 2H. Ms (El): mz 373
(MtH) . Exanpl e 209 _ _
2-(2,6-Dichl oro-4- vﬁ}\@’%&%ﬁh@&%@? lﬁgrl{lz ’nJ| a2260 e (&Z%%f)jfléi(%lﬁi J=8.91
(400M¢z @Pymfri@ J—Q&-I 7(5%.7.8 HK1 83466J7r6 2Hhb) 7.87(126 vh)d 7.93(HH,Ad, I=Ri0HZ
1H), &g ) 4)0 1H), 802 ) (I;?% ﬂ%Elé( n/}iI 3%!\/&}% 5257
Tabl e 10 aﬁ@mxmmm Q,llf&f@m,l&s G\W;I dol=pn etk bed 478r ap
pr epar ed T%éé@ Met hod A descri bed in Exanples 16- 23 (€3] WO 02/ 00C33
Exanpl e 2 2 DEC 20D4 PCT/ US01/ 20756

3, 5-Di chl or 0- 4- (6-chl or o- benzot hi azol - 2-yl met hyl ) - phenyl am ne (210) 1H
NVR (400MHz, DIVISOd6)b816(t J =1. 8 Hz, 1 H), 7.92 (dd, J 8.7, 1
Hz, 1 H, 57.50 (dt, J =8.7, 2.0 Hz, 1H), 6.69 (s, 2H), 579(s 2H),
4.50 (s, 2H). MB (EI): nr/z 343 (M-Fjxampledd|e 211 10

3, S-Dyghl oro-4-(7-chl oro- benzot hi azol - 2-yl et hyl ) - phenyl am ne (211). 1H NWR
(400 , DMBO-d6). 8 7.94 (t, J = 6.8 Hz, 1H), 7.92 (m 2H), 6.70 (s, 2H
5.82 (s, 2H), 4.54 B42,62Bjchléfe-4-HRM-dichloro-béBzdnekilfonykxmain)phehpxy]-

quinoline-6-carboxylic acid methyl ester (45). A solution of 3-(4-amino-2, 6-dichloro-

.4

phenoxy)-quinoline-6-carboxylic acid methyl ester (96) (0.93 mmol) and 2,4-
dichlorobenzenesulfonyl chloride (250 mg, 1.02 mmol) in pyridine (0.13 mL, 1.53 mmol)

20 CH,C); (3.7 mL) was stirred at room temperature for 12 h. Sat NaHCO; was added to the
reaction mixture, which was then extracted twice with AcOEt. Organic layer was washed
by brine, dried over anhydrous MgSQ,, and concentrated. Crude residue was purified by
column chromatography (hexane/AcOEt=2/1, 80 g of silica gel) to afford compound 45
(237 mg, 41%, in 3 steps). 'H NMR (300MHz,DMSO-ds) § 3.90 (3H, s), 7.31(2H, s),

25 7.72 (14, dd, J=1.8, 7:8Hz), 7.79 (14, d, J=3.0Hz), 7.96 (1H, d, J=1.8Hz), 8.11 (2H, s),
8.18 (1H, d, J=7.8Hz), 8.64 (1H, s), 8.99 (1H, d, J=3.0Hz), 11.42 (1H, brs). MS (M+H)
571.

Example 46
30

3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phenoxy]-
quinoline-8-carboxylic acid methyl ester (46). To a solution of 3-(4-Amino-2, 6-
dichloro-phenoxy)-quinoline-8-carboxylic acid methyl ester (99) (1.26 mmol) in pyridine

42



15 3, S-Di chl oro-4-(6-net hyl - benzot hi azol - 2-yl net hyl ) - phenyl am ne 2212) "H
NVR (400 DNBQ-d6) 8 7.82-7.75 (m 2H), 7.28 (dd, J = 8.82 DECs ,
6.68 (s, 02086336 (s, 2H), 4.48 (s, 2H), 2.40 (s, 3H). MSPEEUSII/IS6 303
(MtH). 20 Exanpl es 213-220 The conpounds of Table 11 were prepared from
conpounds (o 5hab) R80 trasl ahd CH;CLI (8 H0)) tiab h@dearzyzt B;lélﬂ@z@lfdenﬁéﬂe@ﬁltf&@ws' ng
Met hod D described in Exanples 7091. 25 C -~\ WS ~i B . 5 9

WO 02/ 0063%lorids @81 mez 15 5mmmodo he puriuusyas t room temperafure for T2h

Compond-AGeA 5 C A AR U HEIBR M ARAY ol At BRAL - vecran

[ 3, 5- di chl AcOE4- Qx@aﬁi&llwaﬂmrwashéﬂ By biing) dyied et ESOy, and concentrated. The
phenyl ] - 4- tr| fl uoronet hyl - benzenesul f onam de (213). 1H NVR (400MHz, DMSO
d6) 8 P1. 5oBdg pspidye wes pprified by olugn qtlremgograpby (hfxwe/ABOEvf?(/b 8012 pf siligp 15

J =1 : 1H,
7,50 (ar, Syt fomiqit dfgod sy dofyata whitghoyd: (BN Copprbisg;,
583 (M H).ddr8anl (61—]21:}} 7314210 9Y.9793.48 (2H, m), 7.72 (lH dd, J=2.1, 8.6Hz), 7.83(1H,

[ 3, 5-di chl or0-4-(6-chl oro-benzot hi azol -2-yl netl i

phenyl] behAER 5. HuAThd, (22.4512), 8H3NUH, (146(8 X%DL@GHLB) Je8. 6HzA B 3%r s,

R O T e

(s 2H)Q 4.60 (s, 2H. Ms (El): mMz 549 (MH. 20 Exanple 215
2,4-Dichl oro-N
[3 5-di chl or o- 4- (6- chl or o- benzot hi az&Xﬂ@P}‘?%t hyl ) phenyl ] - 5- met hyl - benzenes
ul fonam de (215). 1H NWVR (400MHz, DVMSO-d6) 8 11.33 (br s, 1 H), 8.18-8.15
(m 2H), 7.90 (dd, J =8.7, 1.7 Hz, | H), 7.87 (d, J =1.7 Hz,. 1 H), 70
WO 02/0(1C33 2 2 DECB-:{P),GZDEE]E{rbl&DIz,ZQﬁaﬂoFo-BSnz(edésulfh/nyla?niﬁo)ﬁh@nml]z;(lH)l

; anpl e
Zlél (s, nglihoﬁhgg-c(aibo%!iPC’ac?d ?4%).( %b a?’slc;?u'tioa/%f g-?Z 6—D1|chlzoro-4- (é 4-d|1_<|:)hloro- P

15 benzenesulfonylamino)-phenoxy]-quinoline-6-carboxylic acid methyl ester (45) (200 mg,
0.35 mmol) in THF/MeOH(2 mL/2 mL) was added 4N NaOH (0.1 mL, 0.4 mmol). This
mixture was refluxed for 2.5 h. The reaction mixture was cooled to room temperature
and was neutralized with 2N HCI, and then concentrated. The residue was extracted
twice with AcOEt. Organic layer was washed by brine, dried over anhydrous MgSOy,

20 and concentrated to give a solid. Crude product was recrystallized by hexane/AcOEt to
afford compound 47(153 mg, 78%). 'H NMR (300MHz,DMSO-ds) & 7.16 (2H, s),
7.62(1H, dd, J=2.0, 8.5Hz), 7.73 (1H, d, J=2.9Hz), 7.82 (1H, s), 8.08-8.11 (3H, m), 8.60
(1H, s), 8.95 (1H, d, J=2.9Hz), 13.2 (1H, br 5), MS (M+H) 557. mp 228-2.

25 Example 48

3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phenoxy]-
quinoline-8-carboxylic acid (48). To a solution of 3-[2,6-Dichloro-4- (2-chloro-4-
trifluoromethyl-benzenesulfonylamino)-phenoxy]-quinoline-8-carboxylic acid methyl
30 ester (47) (402 mg, 0.7 mmol) in THF/MeOH=0.1 mL/0.3 mL was added 4N NaOH (0.2
mL, 0.77 mmol). The mixture was refluxed for 12 h. After cooling to room temperature
the reaction mixture was filtered to remove insoluble materials. The filtrate was

concentrated and the residue was dissolved in aqg NH4Cl and extracted twice with AcOEt.
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5 2-Chlor o-N [3,5-dichloro-4-(7-chl oro-benzot hi azol -2 yl| mex hyEL 2004
phenyl ] - AvOmeMdadr onet hyl - benzenesul f onam de (216) 1H NVREEO8IYHE756DVSO
d6)81156(brs 1H), 8.35 (d, J = 8.3 Hz, 8.19 (s, 1H), 7.99 (d, J

2H§3 4. 6401!@““2“-’1}’90 §: }56‘1Bﬁi““eiﬁ%ég%@dmf%yé&%ﬁﬁﬁésétfné noshuig o | v

[3, 5-di cht@morécéﬁ?eﬁﬁ@w mgtm"/@%&'a@hﬂé Y HINIR (300MHz,DMSO-
phenyl ] - benzenesul f onam de (21 ITH NMR (400MHz, DMSO-d6) 8 11.40 (br s,

1H) , 8 14d()c§ 7.32 B, 8, F20-78(2H,my5-90 GO, @ni=228z), 7.9691Hdld, J=2.2Hz), $172. 0

'(42,\,; 5,@@1?1253 § 52 e 1908 988 A, 100810 Vi =) A 1.4 (B 5> ?®

[3,5 d chkpn 8441 (1678 rb@ﬂﬁ@ MPheF284 f@l hyl )
phenyl] 4- }[)I‘I fIA(uor ofTrrgtl |§I - bénzenesul fo%am de (218). ~H NWR (400MHz, DWMSO

dé} 8 11. 5 3 (br s, 1 H, 8 35 (d, J = 83Hz 1 H, 8.18 (s, 1 H,
7.99 (d, J =8. 3 H, 1H), 7787&@@ 726(d,J:8.8.4Hz,1H),
7.22 (s, 2H), 4.56 (s, 2H), 2.39 (s ple 25(EI) nz/z 563 (MH).
Exanple 219 2,4-Dichloro N

[ 3, 5-di chl oro-4-(6-net hyl - benzot hi azol - 2-yl net hyl ) 30

he nyl ] - benzenesul f GatBicido @INQ13 SadichiveR- ﬁﬂ@m@ylﬂmlds'é—YEﬂ)kPB@h)(le-

14 9 7 74 2
1) 8014 iyl oy (623 piliog o a5 lnagrac i s 21
2H), 4. 56 yloxy)phnylZmit (160 G) %bb mngi?GIﬂmﬂaol)mlwn&ﬁe(o MHiL 1748 m?ol)Z DEC 2009
WO 02/ 001-33_Exanpl’e 220 PCT/US01/ 20756 2, 4-Di chl oro-N

(3, 5-di ch|(Hiz§lln(4(reLbrmaﬁyqldqde%édmhﬂcmtﬂ-mzﬂmbw sylfonyl chloride (325 mg, 1.25

o0 1 .l LT s TR USR5
€E178 5 }-Impgidg)rateil aad tlﬁeSresﬁH): waépﬁﬁﬁédiby addhmxﬂcm&néta h&u 2.38 (s, 3H. MB
nal z

Qui nollPn- ih?fwsféédﬁﬂ/h 8@g(0% zlil)ca girla t%p@asdﬁmwnn@{@(@ﬁ BioftYohps a
qui noli ne ey AFR! AThARR GbomtiASME0-45 84180\ 3w! 6, 2‘?24(%%1,%, 75 BRES 7aded a

solutlon
(1H, d, J=8.7Hz), 7.61 (1H, s), 7.88-7.91 (2H, m), 8.19 (1H, s), 8.74 (1H, d, J=3.0Hz),
11.3 (1H, br s), MS (M+H) 541. mp 228-230°C.
20 Example 50

Part 1
3-Chloro-5-fluoro-4-(quinolin-3-yloxy)nitrobenzene (50.1). To a

solution of 3,4-difluoronitrobenzene 1.00 g in conc.H,SO4 (20 mL), was added

25  portionwise CL,0 in CCly (25 mL, prepared as described by Cady G. H. et al. in Inorg.
Synth. Vol 5, p. 156 (1957)). The mixture was stirred at room temperature overnight.
The mixture was poured into crashed ice and extracted with Et,0 (30 mLx3). Combined
ether layers were washed with 10% Na;SOs and brine, and dried over Na;SOy4. The
solvent was concentrated to about 10 mL (this solution contains 3-chloro-4,5-

30 difluoronitrobenzene). This solution was diluted with acetone (60 mL), and then 3-
hydroxyquinoline 0.75 g and K,COs 2.2 g were added to this solution. The mixture was
heated to reflux for 1.5 h. After cooling the reaction mixture was filtered through a short

celite pad. The filtrate was concentrated to give an oil, which was then purified by
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of NaHCO3 (EM 3.36 g, 40 mmol) in 30 nL of HZO The m xtur rred
for 15 was added KI (Aldrich, 4.5 g, 30 nunol) é&%@ %ros
1.95 g,%(ﬁ/&lﬁ and the 15 resulting m xture was refl uxe 6 RY75%¢f ¢ er
cooled to roomtenperature, EtOH was renoved under reduced pressure. The
resi due mumnmbmma;dg@ph)o\(suhpa@ebmquamd~l)5) tT hovadathaiinteingdiats wer e
conbi ned and @%ﬁd]rg}%@e W t h brlﬂne solution (200 nlL), dried over

Na2s04, afg" R @rﬁﬁ@ry The resi due was chromat ographed (30%
Et OAc/ hexanes) to yield 2.76 g {82% of product. 1H NVR (400MHz, DWMSO 20
dé) b 8.42 (d, J = 8.4 Hz, 1H), 8.05-7. 97 (m 2H), 7.85-7.76 (m 1H),
7.67-7.60Pa¥h2 1H), 7.54 (d, J = 8.5 Hz, 4.45 (s, 2H). Ms (El): mz 169

To & bl ution of -quitdiPres ey Ch'?‘mﬁ&%@aﬁwﬁ S Pihg e 16 5
) 10, Bt 85 B SETch oML ABGEA AR e 89 04420750

he m xture was stirred for

added NaH ﬁ drich
15 ni n. (h%%émﬁ%@]g“@ mbs-HdfHSdnB), &{&Sadﬁddmmpm(ﬂetrr(bﬂérgieﬁbe( Acr os,

3.71 g, 1 th It| u was stlrr over t (16h).
Poured to ¥ dyas)q%%%q? 8@%&’53 %r%)@ha ac(t,’t?fllnélé ﬁ?tl %tgr ation
fol | owed ﬂitowgafdnbﬂ@emet dwetth%rﬁltraxHMBoﬁé&@Mda dlﬁtm%@Nﬁ{@;@giﬁd( s, 1H),
775{d J = Hle),750742(m1H) 735
(d, JI& seﬁrqqiedmAcﬁ ﬁ30/miaz3l ni hezmmblwbomnméas@rwerepmag@m@

was suspe re d the
resul ti ngglg(ﬁ%%éu({he‘% \fvysaxéfg? I Eglféccfﬁg\z}gén &Q% ve% fﬂﬁ%n@tlgb d@%o‘?&gif@ gr oom

t enper at upesifi¢disy mluﬁanr@mmﬁo@xfaphlg(ﬂﬁhda(gel}bk&%ﬁehmm 3)NbMpedvideléhitimel t hen
extracted_3x th Et CAc (200 rrL? The organic | ayers were conbi ned and
washed twPlé %ﬁ‘{zl‘?%)bsr%@"gﬁﬂsép ign (200 nlL), dried over Na2S04, and
concentrated under vacuum The residue was chronmat ographed (10% 15%

Et OAc/ hexanes) to yield 2.66 g of product. 1H NVR (400MHz, DVBO d6) 8 8. 39
(s, 28y, Ba¥B (d, J = 8.5 Hz, 1H), 7.95 (d, J =7.8 Hz, 1H), 7.78 (d, J =
8.4 Hz, 1H), 7.69 ( = 158.0, 1.0 Hz,
1H), 7.45 (d, J = &\blwhquq §-ﬂu9r°r&-(a§moﬂny3-yw)¢ﬁeyyllﬁ«&-dmwi

Exanpl e 2 i Y, e (223)

5 5 DI chi A T o e g S L By
f rom 2- ( 2yRxpiphhhyaming- (50t2) ¢O. Iééﬁhg)/in)p)mdnrm& inmeL)( 2282 hdded 24-slichldras5-manner as

32, 5 e AT G hoRneRlpioe b 350 o trpe i il qigo0m T T hy g (Yo 3 -
= 7. @Q 1r&cﬁ5n mixttile sz iflédl dlﬁecﬁg%yQO%m éhrbhﬁbogfhpﬁ? (%A el, 2H) 5.67 (s,

2H), 4.41 (s, 2H). S ’I%J: nz/ z
AcOEt:hexane=1:3 ¢ product was triturated by hexane to give title compound (0.522

g). Yield 73% as a solid. 1H NMR(300MHz/CDCls) § 2.43(3H, s ), 7.05(1H, d,
J=2.6Hz), 7.09-7.11(1H, m), 7.21(1H, d, J=2.6Hz), 7.36(1H, brs ), 7.49-7.66(4H, m),
7.96(1H, s ), 8.10(1H, d, J=8.2Hz), 8.80(1H, brs). MS (M+H) 511. mp 187 °C.

25
Example 51

3-Chloro—4-(quinolin-3-yloxy)nitrobenzene(Sl). To a solution of 3-

hydroxyquinoline (1.00 g) and 3-chloro-4-fluoronitrobenzene (1.21 g) in acetone(20
30  ml), was added K;COj (2.86 g). The mixture was refluxed for 1 h. After cooling the
reaction mixture was filtered through a short celite pad. The filtrate was concentrated

to provide compound 51 (2.07 g, quant.) as a brown oil. 'H

45



WO 02/ (10&33 F Exanpl e 224 224 2 2 DEC 2004 PCT/USOl/20756 2 %%lﬁhP N
(3,5- dIC qU|noI|n 2-yl met hyl - phenyl) 4 5

trifl uoron(géza}y benzenesul fonam de (224). 2-Chloro-N PCT/USO]/ZM%
(3,5-dichloro-4-quinolin-2

yl i net hyIN]DﬂE(BQOI\)IHz/CIDClJSGd)%rﬁ,td)y#Qan);érfdﬂM;‘mhé?rﬂZié 8ﬁéﬁd{,sy)at8lri@3| zed
(849 from 3, 5-di chl oro-4-quinolin-2-ylneth henyl am xne (223),

2-chl or o-#18(@H m); SABEURL dpETez Ghes 82&&511 dd‘r’f%&ﬁ%&e( Maybri dge) and
pyridine(EM in a simlar manner as described in Exanples 70- 91 "H NWVR
(400MHz, DVsO-d6) 8 11.45 (br s, 10 1H), 8.34 (d, J = 8.3 Hz, 1 H), 8.24
(d, J =85H, 1 H, 819 (s, 1 H, 800 (d, J = 8.3 Hz, 1H) 7.91 (d, J

= 8.0 Hz, 1 H, 7.76 (d, J = 8.3 HzExdmple5%.67 (td, J = 7.8, 1.3 Hz, 1 H),

7.54 (td, J =7.8 1.0 Hz, 1H), 7.23 (d, J = 8.5 Hz, 1H), 7.22 (s, 2H),

4.48(3, 2H). M5 (ElI): ilz 543(MH) 15 Exanpl e 225 225 2,4-Dichloro N
4-qu

3, 5-di chl I ' 25) .
2301 chi oro-N (3, 52 ST SuiEalK. e POsphinARAED GRS TORABNARn(A25)
phenyl ) - beinzbareskd SD(ROT g)eaanmetwsg)mﬁt(DHQ% mlr)eero (10 mL), was
3, 5-di chl oro-4-quinaolin-2 yl nethy]-phenyl aui i ne
2, 4- di chl ¥sBdREeRwsiar (1Y3/E)- cHicaRixaee Vs Britad o re HEI %fy*?dﬁ#@( Emhqgn a

021 0( 1Cas g e B@%‘fg%@%%e Sty HORR: R Bfiged, TMGGhERNE T g 520
g ED J170=9?c0n55nt5ﬂc_d H1Mcd vdith 4a3.NafCQ3(30 B1L) GndHextractdd) withl A@@Ht(ﬂw til). 2( (3] HEH)
7.54 (t, e-cefn@nfﬂfg OTZAMC 1a5?°%’2’€£? W?JShgg Q’“i? We(%ﬁ’%) 9’“‘{2%"‘?"50 Q{”g‘i‘* 48(s,

2H). M5 (Eﬂncérr{r%uépgf ﬁlMsvaent%fﬁmg a&ﬁﬁe 32 127? Q%Pbs@é Pelbdw solid.
(3, 5-di chlor o-4- qui nol i n-2-yl met hyl - phenyl ) - 5-nethyl” 10 benzenesul f onani de

(226). 2, 4 DIMR(300MHEL/CRCs)db GHI7oRE, brsh6.680(1EH-d2; ;ﬁz Héz, 8. 6Hz), 6.83
ohenyl ) SR IYL Bene nsely anenl A6 es. BYLIES) 855 0 1S L5 s

2, 4- dighl t anyd de(Maybrid d i di E
e R S L R (Y B S ‘?891.y 1H VR (400ME, - DVEO dby

8 11.22 (br s, 1H), 'I&ez’&uc(tdres.for:E)&n'fplédzﬁ-iﬂnd B86-65 afesillustred inablg691 (d, J
=80H, 1LH, 7.88(s, 1 H, 7.7S(d, J=83H, 1H, 7.69 {t, J =
7.1 Hz, 1H), 7.54 (t, J = 7.5 Hz, 1H), 7.22(d, J = 8.5 Hz, 1H), 7.21(s,
2H), 4.48(s, 2H), 2.39 (s, Table 6
NO,
Cl
HN S w
poad
r4 Y
Compound A" w X Y Z MS (M-H)
53 Cl H Cl H H 372
54 H H H H H 304
56 H Cl H H Me |352
57 C1 Cl H Cl - H 406
58 Cl H H H Me | 354 (Mt+H)
59 Cl H Me H H 354 (M+H)
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3H. M5 (En: miz S23 (MH). Exanple 227 20 off N 227 Qui no} 4 peg- )by et hanol
(227) . TR ApideRensi on of quinoline-3 carboxylic acid (A T,g l,ﬁ,-,é}S g,
28.0 mmol) 1n 60 nL of 10% MeOH THF, was added dropw se a sol utlon of

(trinmethylsidyl)diaz pe (Aldrich—21 42l )—p ”g rexanes. The
m xture was |<Eompewnd a%l eft Mnperatire|fo¥ 4 h. Be oy MSEMIR: [sol vent
7a WO 02/[66633, 22 1DEC;2004 @ruuaﬁ"ZO‘%b nNag duceéh pressure gave
S. 03 g of cnude odugt , i ¢h was used difecily for the|next reactlion. To
a solution gf thg above mroduct Hn 1&D,Me ¢f FHF ft H78C|was added. a
solution of UM IiAlHal(Aldrigh 40 3 pm 40 3 ppopl) jzi THE  TFhe wmixture

was stirred S at -78C for 30 mn then was allowed to slowy warmup to 0C
Cooled to -78C, to the m xture was added 1 mL of EtOAc, 1 m, of H20, 1 nL
of 2N NaOH and 1 mL of H20. The m xture was warned up to roomtenperature,
diluted with Et OAc, dried over Nazsgﬂaq_'g[},cgg,concentrat ed under vacuum The
resi due was chromat ogr aphed (3% MeOH Cl2) to yield 2.12 g (48% of
product. 1H NWVR (400MHz, DMSO-d6) s 8.s7 10 (d, J = 2.1 Hz, S. 24 (s

5.5 12 1y | 4 73 (GompolndSy! aluiyBlo-Ltldpecfoitzrbict ¢fh (%#ﬁy%am e 228
cN N 1S 2125 S%lclil@fd B-rﬁtrwmﬁ@@t(ﬂrmtg", Q{)(ml(laﬁ&bere d\sWdﬂltmmnhpdrous DMSO (10
qui nol i n- | - et hanol (227, é}ﬁand thian éhl O({)I dgs
(Al drich, Sosz@@s(%%g)22mn‘s%ms agided and g deagtion mpxiusg Beptedyfo B5G,
Af t b t duced
o 100kl AT R R A Pt SHBHES0 Shid SCce

pressure- to Wwas us In the 20 next
reaction. precl 1tﬁm“(tﬂﬂﬁwhﬁcolﬁbﬁd ®y(fﬁﬁrat83119aﬁb9 a(tanpﬂ; td-flissdve & freduct i) , 8. 21

d, . 3J (d, J =8 97 (t, J =7.4 H, 1
Ly 710 grethyl acsiate fileds Phs yallavy Solid wesgupesndsd fn 10kl ot P prdtate 4B Wiy

| t,
RO N ipted ARHEE At Grolfag (FHURRIct ARk, AIRAIBE RO A U1 BEQANC,
(400MHz, m“@dtﬂb)he&ar&s, &ha drglingindervaduinin pravided ths nBTCBCC(IBpOm:LdI%, asg 0S (d, J
= 25 8.3 H 3 (d, J= 7.8 H 179 (4,1 =7 ,
(t, J = 7y@1q¥zpowaﬁr h-Ogg)'(léi,%?fhéDWh% $37 g‘; %&f 7(')&@%3? "%%Q/@’
02/00633 11, 7.23 (bs, 1H). MS (M-H) 372.

15

Example 54

Compound 54. To a solution of 2-chloro-4-nitro aniline (2 g) and
potassium t-butoxide (12 mmol) in THF (18 mL) was added a solution of 2-
20  chlorobenzothiazole (2.75 g) in THF (6 mL). The mixture was heated at reflux overnight
then quenched into water (100 mL). The product is extracted with methylene chloride
and purified by flash chromatography to afford compound 54 (300 mg) as a yellow solid.
"H NMR (d6-acetone) & 9.74 (br s, 1H), 9.214 (br 4, 1H), 8.346 (m, 2H), 7.891 (d, J=8
Hz, 1H), 7.794 (d, J=8 Hz, 1H), 7.466 (t, J=7.2 Hz, 1H), 7.321 (t, J=7.2 Hz, 1H). MS (M- -
25 H)304.
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. described in Exanpl es 18N§%%

Exampl e 229 229 ~, ~ o~c 200 PCT/ US01/ 20756 ? 2004
3-(2,6-Dichl oro-4-nitro-benzyl)-quinoline (229). 3-(2,6-Di C%P5?0-4

ni ho- ben2YPY28B4ol i ne was synthesized (71 % fiom PCT/US01/20756

qui nolin-3-yl-acetonitrile (228, 1.41 5 g, 8.4 mmol),

3,4,5-1x-ichloroni trobenzene (Acros,Eiafipless 8.4 mmol ) and NaH (Al drich,
740 ny, 60% 18.5 mmol) in a simlar manner in two steps as described in
Example 222. 1 H NWR (400MHz, DM5s Od6) 8 8. 8 8 (s, 1 H), 8.42 (d, J =
0.9 Hz, 1 H, 8 . 00 (d,Né= 8 . 4H, 1 H, 7.%.,7, 86 (m 2H), 7.72 (td, J
=7.0, 1.3 Hz, 1 H), 7.5|8%(td, J = 8.0, 1.0 HJ, 1 H, 4.59 (s, 2H. M5
(EIl: mz 333 (MtH). 10 &xanple 230 230

3, 5-Di chl or o- 4- qui nol i | met hyl - phenyl am
4- qui nol i n-3-ylinet hyl | am ne {230) was egj zed (84% from
3-(2,6-dichloro-4nitro-b nzylcﬁ'-qui notv®(229) [in a simlar nmanner as
1A). 1H NVRINGO

B0). 3,5-Dichloro 15

J =22 H, 1H), 7.98 (d, ¥=
86 (s, 1 H, 7.70 (td, J FL_A
6.70 (s, 2H), S.68 (s, 2H), 4.

2- Chl oro-N (3, 5-di chl oro-4-qWenol i n-3-yl net hyl - pheWI )-4 5

trifluoronethyl - benzenesuéff onam de (231). 2-Chlor o-s(b)l

(3, 5-di chl oro-4-quinoiin-

yl met hgl -phenyl) - 4- tCompbana 38! Byl thb attiesesuAbana &t ﬁl?éMﬂSJ.SEﬁélh%iBZQQO-( 8099

from 3, 5-di chl or o- 4- qui nol i n-3-ylinet hyl - phenyl am ne 2303, 2-chl oro-4
trifl ur omed3RWl B8N} arBlone-Aorirp rhendisctueeyanae Kﬁg@ystaﬁd By ) Hiapsoyrteg with a

i | . . ' ) _ 8

1140 (br 2P oiERAAREREA 8 BATRhETRd doddng M oA Moy SEAS) [

[ol%)(% I Prtso) 01 G ), T BB oy S 0 7
, = o. S, ; . = /. , , . , =

5 b 81@.4417@2&{%&2@; 9@.154@%82%;;, WD 1265 (0I5 6.2 A, 2 Bl o

(3.5 doh 50, MS QYRERSC OGN B1901C 241 2L M SO Foumd, 4724 45,

2, 4- Di chl d3.05 BN,3, 156996 hl or o- 4- qui nol i n- 3-yl net hyl

phenyl ) - benzenesul f onanude was synt hesi zed (63% from

3, 5-di chl or 0- 4- qui nol i n- 3yl i net hyl - phenyl am ne (230),

2, 4-di chl orobenzenesul fonyl chl ori deghaiiyid sge) and

15 Compound 56. To a cool solution of thiourea 55 (0.63 g) in chloroform
(6 mL) was added bromine (0.6 g) slowly. The mixture was then heated to reflux for 2 h.
On cooling, the solids were collected by filtration and then triturated with acetone to
afford benzothiazole 56 as its HBR salt (0.5 g). 'H NMR (DMSO) 5 8.989 (br d, J=8.4
Hz, 1H), 8.365 (d, J=2.4 Hz, 1H), 8.291 (dd, J=5.2, 2.8 Hz, 1H), 7.259 (m, 2H), 5.4 (br

20 s), 2.557 (s, 3H). MS (M-H) 352. CHN calc for M+0.9HBr: 39.38 %C, 2.34 %H, 9.84
%N; Found: 39.44 %C, 2.35 %H, 9.66 %N.

Example 57

25 Compound 57. By the method of Examples 55 and 56, 2,6-dichloro-4-

nitrophenylisothiocyanate was coupled with 3,5-dichloroaniline to form the
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20 pyridine(EM in a simlar nmanner as described in Exanples pg@- @8 1H NWR
(400MHz, wWoMXdoes3) 8 11.34 (br s, 1H), 8.78 (d, J = 2.0 Hzpctmsor/d7d3 (d, J

= 8.6 Hz, 1H), 7.97 (d, 7s VWO 02/ 00633 2 2 DEC 2004 PCT/ US01/ 20756 J
:86Hzl 7.93 .= 1. Jd =7 Z.80
(s, 1H), 7.9PEC p%@wg@ﬁ)tngf%&qvch ‘Ha&gzﬁhéew%hﬁﬁmn? to #f %ﬁ?ﬁ?ﬁﬁ%‘%( s,

2H) . M5 (4 s}ultaﬁ{ezfo : xﬁ%é'ﬂext@ééﬁm envR3R1-p406-0O H \ i N 233

| soqui nol 1 n-3 anol (233). Isoquinoliiz-3-yl-nmethanol was synthesized
(32% fromlsoqw nol i ne- 3-carboxylic acid (TCl, 5.0 g, 28.9 nunol) in a
simlar manner as described in ExanEIe 2% 1H NVR (400MHz, DMSO-d6) 8 9.24
(s, 10 1 H), 8.10 (d, J = 8.2 Hz, J =83Hz, 1 H, 7. 83
(s, 15H) 7.7 5 (t, J =7.5 Hz, 1H) 762(d J:7 5Hz, 1H, 5.50
(td, J =57, 0.7 Hz, 1 H, 4.73 (d, J =5 I—&I\/SEI) n~/z 160
(MrH) . Exanpl e 234 BS the othoN of Baampleidi h@izoﬂuao}qs wes B??Pﬂlieﬁll’é7§%84)

I soqui nol i.n ceto nt hesi zed (80% from

|squ| nolylﬁld}ﬂf’l eﬂﬂ%ﬁgﬁ& Mg@%ﬁjﬁé similar manner as described in Exanple
22S. 'H NI\/R (400MHz, DVSO-d6) b 9.33 (s, 1H) 8.25 (d, J =8.1 Hz, 1H), 20
7.98 (d, J 82Hz 1H), 786(5 1H), 7.81 (td, J =7.6, 1.0 Hz, 1H),
7.70 (td, J = 7.S, 0.6 Hz, 1H), 4 3Example$y "Ns (EI): mz 169 (MH). ' 79
WO 02/00633 Exanple 235 235 2 2 DEC 2004 PCT/ USO01/ 20756
3-(2,6-Dichloro-4-vitro-benzyl)-isoquinoline (235). 3-(2,6-Dichloro-4 5

i ntro-benzyl ) - | S0quBYahé BRtHVASDT ByainpRSI % bendofiddfold 5D Mas prepared in 30%

i soqui nol-i n-3-yl -acetonitrile (234, 1.22 g, 7.26 mol),

3, 4, 5- |r|mldﬁs(ﬁwalpmhﬁieﬁé5%m§541 64 g, 7.26 mmol) and NaH (Al drich,
640 ng, 60% 16.0 nmmol) in a simlar manner in two steps as described in
Exanpl e 222. " H NWR (400MHz, DM5 Od6) S 9.21 (s, 1 H, 838 (s, 2H),
8.07 (d, J =8.2 Hz, 1H), 7.89 (d, Exanfple6®iz, 1H), 7.75 (t, J = 7.5 Hz,
1H), 7.64 (t J =7.5 Hz, 1H), 10 7.57 (s,IH), 4.6S (s, 2H). M5 (El): nr/z
333 (M~ -

Compound 60. 2,7-dichlorobenzothiazole (0.85 g, 4.2 mmol) and 2,6~

dichloro-4-nitroaniline (2.1 g, 10.4 mmol) were dissolved in anhydrous DMSO (10 mL).
Solid Cs;COs (4.1 g, 12.5 mmol) was added and the reaction mixture heated to 80 °C for
16 h. Let cool, then poured into 200 mL DI water. Excess cesium carbonate was

20 neutralized with acetic acid. The aqueous layer was extracted 2 x 100 mL of ethyl
acetate. The combined organic layers were washed with saturated brine, dried over
MgSO,, filtered, and concentrated to a yellow-brown solid. The insolubility of this
compound prevented purification, so the crude material was used directly in the next
reaction. 'H NMR (400MHz) (ds-acetone) 8 10.35 (bs, 1H); 8.36 (s, 2H); 7.37 (t, 1H);

25 7.30(dd, 1H); 7.21 (dd, 1H). MS (M-H) 371.9.

Example 61

By the method of Examples 55 and 56, 2,6-dichloro-4-
30 nitrophenylisothiocyanate (GB1131780 (1966)) was coupled with methyl-(4-
aminophenyl)-sulfone to form the corresponding mixed thiourea which was cyclized with

bromine to afford benzothiazole 61 suitable for use in the next reaction. 'H NMR
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Exanpl e Z36 236 15 3, 5-Di chl oro-4-isoqui nol i n- 3-yl net hyl - (236).
3,5 D chl\gb%@odsgoqw nol i n- 3-yl i-net hyl - phenyl am ne (236) %%"%gﬁ“ggﬁl zed
(84% fro di chl oro-4-vitro= benzyl)-lsoqumollne( i nilar
manner as descri bed in Exanples 16-23 (Method A). 1H NMR (400MHz, DNVSO- d6)
8 9.24 (s DMSO0) 8.4 (x,@H)J8.28 gbrz, RH), 7 (br?l,SH)Od“ (Ord, Hi)z 29 (LBFD. 7. 70

J = 7.1\?366%_%1@6 7.60 (t, J =7.5 Hz, 1H, 20 7.22 (s, 1H), 6.70 (s,

, 5.657(5, . 4.37 (s, 2H). I\/B(EI): mz 303 (M-H). xo WO
02/ 0(1C33 Exarrpl e 237 F 237 2 2 DEC 2004 PCT/ USOl/ 20756 2-Chloro-N
(3, 5-di chl oro-4-isoquinolin-3-yl net hyl - henyé} -
trifluoronet hyI benzenesul f onani de Exagipjes 62-h| oro N
(3, 5-dkchl oro-4-isoquinolin-3
yl met hyl - phenyl ) - 4-trifl uoronet hyl - benzenesul f onam de was synthesi zed (65%
from 3, 5- di chl or o- 4-RedR6tibNef the nird/déiRatives dITRB G5 MRtHod3R )desctibeh ir 0- 4
trifluronethyl benzenesul fonyl chloride {'IX ybri d%‘f and p%rl dine (EM in a
simi | ar neiagrled 6gtkeaverskeicorresprnding anjliney iffpstraied imiRble4bOMHz, DVBO- d6) 8
11.46 (br s, 10 1 H, 9.19 (s, 1 H, 83 5 (d, J = 82Hz 1 H, 819 (d, J
=1.1 Hz, 1 H), 8.04 (d, J =8.0 Hz, 1H), 7.99 (dd, J = 8.3, 1.2 Hz, 1H),
7.83 (d, J =8.2 Hz, 1H), 7.71 (td, JTabk®d, 1.0 Hz, 1H), 7.60(td, J = 7.5,
0.8 Hz, 1 H), 7.22 (s, 2H), 4.42 (s,NHZH) M5 (El): mz 543 (MH). Exanple
238 ~ gsp ¢, 15 238 2,4-Dichloro-N
(3,5-dichl oro-4- |squ|noI|n 3-yl e
2,4-Dichloro-N
(3,5-dichloro-4-isoquinolin-3-yly
synt hesi zed (63% from 3,5-dicliloro
(236), 2, 4-dichlorobenzenesul f onyl

- phenyl } benzenesul f onam de (238).

enyl ) - benzenesul f onam de was
-1 soqui nol i n- 3yl net hyl - phenyl am ne
ybri dge) and 20 pyri dine

(EM in a sinular manner as described W\n |l es 70-91. 1H NWMR (400MHz,
DMS Od6) 8 11. 3 0 (br s, 1 H, 9.19 ~X8 .14 (d, J =8. 6 Hz, 1
H, 8. 04 (d, J =8.1Hz, si WO 02 33 2 2 DEC 2004 PCT/ US01/ 20756
1H), 4093 (d, J = 2.1 Hz, 1H), 7.S3 (d, 2 vy2 Hz, 1H), 7.74-7.68 (m 2H),
7.60 (td, J = 7.5, 10Hz 1H), 7.31 (s, 1H), 7.20 (s, 2H), 4.42 (s, 2H).
M5 (El): aaalz 509 (MH). Exanple 250
Compound \% X X Y Z MS (M+H)

62 Cl H Cl |H H 344

63 H H H H H 276

64 H Cl H H Me 324

65 Cl Cl H Cl H 378

66 Cl H H H Me 324

67 Cl H Me H H 324

68 Cl Cl H H H 344

69 Cl H SO;Me | H H 388

Example 62
15

'H NMR (ds-acetone) § 8.78 (s, 1H); 7.29 (d, 1H); 7.41 (d, 1H); 7.27 (d,
1H); 6.86 (s, 2H); 5.42 (s. 1H). MS (M-+H) 344.



5 C ~ OOH OH 250 3- Chl oro- 5- hydroay- benzoi ¢ acid (250). To a sol ution of
3,5 dichl orobenzoic acid (Aldrich, 19.2 g, 100 nml) in HRPADMaLMHdded
NaOVve (AW@%63327 0 g, 500 nmol ). The mi xture was heat edPET/USSHR005¢ or 2 d.
After cooled to room 10 tenperature, the reaction m xture was poured to
ice/water, acidified to pH 1 with cpRamplees extracted 3x with Et GAc (400
m.). The or ganic |ayers were washed twce with a brine solution (300 m.),
dried over NazZS04. Renoval of the sol Vent under reduced pressure gave a

AGH al 50 C 15 vac EONBYCOYBTAS LP0s B S, BE P50 Brtd Rt ¢ nen

refl uxed @n(snp_gyts gw{ﬁr@rzfqpomqmm)*mn tenperature, the reaction m xture
was poured to ice/water. The desired product was collected by filtration

fol | oked by washing with water. 1H vaR(400|sz DVMS O-d6) 8 13 .3 (br s, |

H, 10.31 (s, 1 H), 733(t J E%ﬁ(]ﬁﬁb 7.29(dd,J=2.2, 1.5 Hz,
1 H, 7.04 (t, J =2.1 Hz, ele281N/NH2CI 251

3- Ani no- 4- chl or o- benzonitrlle (251) 3- Ami no- 4-chl oro-benzoi utrile 25 was
synthesi zed (98% from 4-chloro-3-nitro-benzonitrile (Fluka) in a=simlar

mai mer as descri bedCrudeSBavas reduced with $nEly REYO Ay cordinaNpmethodndescriiso- d6)

> 0 v, 1At Tombia ef 57 iyt Sres ol el ingdy 5075

Exanplte 2&BylNcetafs/HexBncd¥2.13-dye g MNNIR- (Hpaeebdnt) 8808 76(bb; THY; o0 (@w 1), 72ZR) . To
a solution of 3 5 am no-4-chloro-benzonitrile (Exanple 25|, 0 g, 59 mol)

in 90 niL -G DnE A9, Hal 68 7cs ) 15,84r(oRi 28D)a dVI8 %ﬁﬁéﬁ‘ﬂtﬂn sal t (AI drich,

21.23 g, 133 nunol). The m xture was heated to 115 C for 4 h. After cool ed
to roomtenperature, the mxture was diluted with ice/water and was
acidified to pH 2 with 2N HCl. FiltExhmple 69! | oned by washing with water
gave a crude product, which was recrystalized fromE O4/water to give 5.6 g
10 (49% of product 1H NVR (400MHz, . DI\/ISOdG) 8 14.10 (br s, 1H), 7.90 (d,

igi ( H)HL Exarrpl esqggg‘ﬁgM?ﬁﬁzo(?% }c}u ts R #%’%@?v%?%‘%%@p fE:azjz m?

usi ng t he7.52{(hde8dadz, NH)e6l 78 iis,2Z¥Hnhbe (£ 38)(VeT (dHA MS (eie388) or Exanpl e
255 (Method B in Table 12) below, as indicated. 4 -Cl 6 S 7 Table 12
ConpoundXMet hod2535- C A2545- CNA2554- Cl B2564- MeB2574- OVeB2586- MeB2596- Cl B260

6- FB Examples 70-91

20 Sulfonation of the anilines of Table 7 by the method of Example 3 or one

of the methods below provides the compounds illustrated in Table 8.

Method D. To a solution of aniline in methylene chloride (10 mL/g) was
added sulfonyl chloride (1.1 to 1.5 equiv.) in methylene chloride. Then pyridine (2
25  equiv.)is added. The mixture is slowly concentrated by placing on a rotary evaporator at
ambient pressure with bath temperature at 40 to 60 °C. After 2 to 18 h, the mixture is
concentrated under vacuum and redissolved in methylene chloride. Flash
chromatography with 0-20% ethyl acetate in methylene chloride provides the desired
product which can often be triturated with ether or hexane to provide solid product. |
30
Method E. A solution of aniline (0.5 mmol) in acetone (3 mL) was
treated with a1:y1 sulfonyl chloride (1 equiv.), 2,6-lutidine (1 equiv.) and catalytic DMAP

overnight at ambient temperature. The reaction was diluted with methylene chloride,

h
J—h



83 WD 02/00633 Conmpound~Met hod2616- OVeB2626- COOEt B Exa ?0%5320@, 2 DEC
2004 PCT(‘J&S&%({“% 756 S 2,5-Dichl oro-benzot hiazole (253). T CT/US01/20756

5-chl or o-benzothi azol e-2-thiol (Aldrich, 10.09 g, SO nmol) was added

Sz 2, and the mxture was stirred at anbient tenperature for 1 h then
heat ed atweheCwitr1 BOIE1 and then brine obheatgawic daysnwae apraocatrated thentmarifiedt ur e
was poured to.ice/water and stirred for, 30 m.n.. The desire roduct was
col | ect egb%baﬁhi q%wraﬁtpgwpﬁ}s&r &R@am@ﬁﬁﬁﬁ% M RECEYS ahfﬁ&kﬁ/ﬁ"{% Oz,
DVBO- d6) @it @itdr/hbxdnd, J = 8.7 Hz, 1H), 8.09 (d, J = 2.1 Hz, 1H), 7.S8 (dd,
J =87, 2.1 Hz, 1H). Exanple 254 2-Chl oro-benzot hi azol e-5-carbonitrile
(254). 2-Chl oro-henzotluazole-5 15 carbonitrile was synthesized from

2- marcipt 0- benzot hi azol e-5-carbonitrile (252) in a simlar manner as
described in Exanple 253. 1H NVR (400MHz, DVSO-d6) 8 8.55 (d, J =1.5 Hz,
1H), 8.35 (d, J = 8.4 Hz, 1H), 7.92 (dd, J = S. 4, 1.5 Hz, 1H). Exanple 255
20 2,4-Dichl oro-benzot hi azol e (255). Pabe@ ous Cud 2 (Aldrich, 4.37 g, 32.5
nmol ), t-butyl nitrite (Aldrich, 4.83 nm., 40.6 mml) and anhydrous
acetonitrile (EM 50 nlL,) were added to 4 3-rRcked round-bottomed fl ask

equi pped with a reflux condenser, arp &ldi}d funnel and a gas outl et
tube. The nixture was warmed to 65 C\g5 &4 pensi on of

2- am no- 4- chl orobenzot hi azol e i n 5AN gtonitrile. During the
addition, the reaction m xture tuneg@ to black and gas evol ved. After gas
evolution is conplete, the reactig as allowld to reach roomtenperature.
m., of 20% aqueous HC, extracted 3x
with Et OAc (400 nmi). The organi : yer e washed twice with a brine
solution (300 nL), dried over 4 ang 30 concentrated. The residue was
purified by chromatography w th 60B# Z/ heXanes to 8.1 WO t12/(10(33
2 2 DEC 2004 PCT/US01/ 20756 give 4.8 ) of duct. tH NWVR (400MHz, DWMSO- d6)
8 8.10 (dd, J = 8.1, 1.0 Hz, 1H), 7.63<L x-9, 1.0 Hz, 1H), 7.51(t, J
= 8.0 Hz, 1H). Exanple 256 5 2-Chl oro-4- - benzot hi azol e (256).

2- Chl or 0- 4- met hyl benzotl uazol e was synt
2- anuno- 4- net hyl - benzot hi azol e (Al dri ch)zi n aYsim|lar manner as descri bed

C(

i n Exanpl g 25S—HIWVR([4001yHZ; L)NTU Y879y (dd, MS

Compound | A | B C D[V | W X Y | Z | M-H)
70 Cl |H |d Me |Cl |H |C] H |H |564
71 Cl | H [C H |[Cl |[H |C H |H |550
72 Cl |H |CF; H | [H |d H |H |[584
73 Cl |H |C H H |H H H |H |482
74 Cl |[H |CF; H |H |H |[H H [|H |[516
75 Cl |lH |d MeH |H |H H |H |49
76 Cl |H |C H |C |H |d H |Me 530
77 Cl {H |CF; H |Cl |H [Cl H |Me |564
78 Cl [H | H |C (C |H Ci |H |584
79 . Cl {H |CF; H |CI (C |H Cl |H |618
80 Cl |[H |l Me |Cl |C]l |H Cl |H |598
81 Cl [H |C H |Cl |H |H H |Me |530
82 Cl |H |CF; H |Cl |H |H H |Me [564
83 Cl |[H |dC Me |Cl |H {(H H |Me |544
84 H |H |{COMe |H |Cl |H |H H |Me |-




J 7.7, 1.5 Hz, 1H), 7.42-7.38 (m 2H), 2.60 (s, 3H. 10
2- Chl or o- 4- et hoxy benzot hi azol e (257). 2-Chl oro-4- net hox E zol e
was synthquzéO@Ei3 firom 2-am no- 4- met hoxy- benzot hi azol e (Al %ﬁ:f/@%‘% L*:

simlar manner as described in Exanple 255. 'H NVR (400 Q- d6) 7.62
(dd, J—32 07RE 1H), 7.44 (t} J E 8.1 Hz|, 1H), '7.10(d, J MS$ 1 Hz,
1H), 3. 94 Exanpl e P58 20 PR-Ch| qr o} §- net hy] - béngot hi,azo 58) .
2- Chl or o- Wlﬂ dxof B akol € wak l%ynt‘ﬁesiqyed f-Pom n@ z hﬁ'ﬁ?
2-am no-6- et Tpe—=te L Taz (APRCE T2 BME | ar [gpnhef gss3descr| bed
i Nﬁg DNSgdB?lb g.8 N{Qd.. = Hiz

i n Exanpl ¢ 255 IH 00 , D J =07 1 Hl 7.
84 (t, J ¥ 8 gz, ACH | HT. BCB, (dd| B FCB. BH 1| Blez, 1FH) |IR. 71364s, 3H). 25
Exanple 2%9 2 _6-Dichlorpb - (259) 1 2 6-D¢hlore-—benzethtarol e
was synthesi zéd froptk- i npCh- chl hMg. bEhzbHni hMs e (AHri|dh) [i ¥4 si il ar
manner as rgestftbedrn mpte—25 HHMRIVR DIz DN =03 (g, J =
2.2 Hz, 1H), 7.98bzd J .7 Hp 1-45)ji 7*320 dd, J @Jé?’i 1. 5% LH) .

s; O 0270063 EXGap! Pr26 c% 2 DEg 20ef_per) 0801/ 2036 |H | 584
2-Chl oro-6-fluoro-benzo hiavnlp (260) -Chlorb-6-flugro-Henzot-hiazele was

synt hesi zed f r9m 2- a@iln)HB 1 Clllor 0- hBhz )Chi Hol <=S(C>Mi dh) i & Pnila

manner as (5—desertbed+t 2P A Ok WVEO-H6) §6—88—G21‘ (dd,
J=8.9 2.1 , 1H ,b18 Bfl_]\ 8%43 ':f']é ‘7615 ‘S‘d%%‘e . 45 I-?td = 8]1,
2.7 Hz, 1H . Exanple 261 10 Z- Chl or 0- 6- met hoxy- benzot hi azol e (26x).

2- Chl or o- 6- net hoxy benzot| uazol e was synt hesi zed from

2- am no- 6- met hoxy- benzot hi azol e (Al &xapiple ¥h a sinilar manner as descri bed
i n Exanple 255. 1H NI\/R(400M—Iz DMSO-d6) 8 7.85 (d, J = 8.6 Hz, 1H), 7.69
(s, 1H), 7.14 (d, J = 8.1 Hz, 1H), 3.82 (s, 3H). 15Exarrp|e262

2- Chl or o- benzot hi az ofaqR@,a0¥hd)S @mcbsetfmyls A ETHY; 262) (d, PHE.TX @,

benzot hi azol e- 6-carboxylic acid ethyl ester was synthesized from

2- ani n- beHy,oL.48 Gz 21y B3T &, 1ERYT.L8 (dd; ilH)E2.HG (s, 8B).eMS MY ES) in a sinilar
manner as described in Exanple 255.- 20 IH NVR (400MHz, DMSO- d6) 8 8.80 (d,
J =1.0 Hz, 1H), 8.09 (dd,.J =8.6, 1.6 Hz, 1H, 8.06 (d, J = 8.5 Hz, 1H),
4.35 (q, J = 7.1 Hz, 2H), 1.35 (t, J,z,xalﬂléﬂ-lz 3H). Exarrple 263 25

[ 3- Chl or o- 5- (5-chl or o- benzot hi azol - 2-yl oxy) phenyl ] -carbam c acid
tent-butyl ester (263). To a solution of 3-Chloro-5-hydroxy-benzoic acid

21 nunol ). The i xt CFNNELCARFPER 3 51 1o Tl & hen 110! 778 € 1xf){hriRe, 0%

2, 5-dighl i @g@myyg-; AH)27.98 (44, 119, MS (WHD) 54®8, added. The
m xtulrlg V\g@ﬁgg?gi&]gg%ggtl |1 ther%% |Hs? no étar%?ng material 30 remai ned
by TLC. After cooled to roomtenperature, the m xture was poured to ice/ 1N
HCl, extracted 3x with Et OAc (100 né%x k‘;%ganic | ayers were washed tw ce
with a brine solution (100 nL), dri o 2S04 and concentr ated. The
‘resulting material was

'H NMR (dg-acetone) § 10.05 (bs, 1H); 9.22 (bs, 1H); 8.45 (d, 1H); 8.06
15 (s, 1H); 7.98 (d, 1H); 7.73 (m, 1H); 7.45 (s, 2H); 7.36 (d, 1H); 7.28 (dt, 1H). MS (M-H)
583.8.

Example 73
20 'H NMR (ds-acetone) & 9.54 (bs, 1H); 8.56 (d, 1H); 8.12 (s, 1H); 7.78 (m,

2H); 7.61 (m, 2H); 7.41 (d, 1H); 7.36 (t, 1H); 7.30 (dd, 1H); 7.20 (s, 1H). MS (M-H)
482.0



used directly in the next reaction. sG 22 DEC 2004 W O 11h219P6>A&%

PCT/ US01/\R0 0240689 a sol ution of the above product in 20 mp@EfysRnvissbut anol
was added di phenyl phosphoryl azide (Aldrich, 2.16 nml,, 10 mmol) and
triethylamne (Aldrich, 1.4 n, 10 ). Tge m xture was refl uxed
overnight, cooled to roomtenperatu eddncentrated to dryness under
reduced pressure. The residue was purified by 5 chromatography with 50% 70%
CHzd 2/ hexanes to g| ve 2.10 g of product. 1H NVR (404MHz, DWVMSO d6) 8 9.85
(br s, 1H, 8. OI (d HNMIB(a@-ab&tonel)lﬂ)Q 67(lﬂr4~ QH) 9107=(b2 IH);b&5910d) 1H7 8534(b s
1H), 7. 50 t % (t, =
2.0 Hz, 1@ &94&53 IPBH? 91 1(1“95777&7121&)11 6(1|\@H3H) é’d@ @, 16)67 %@abﬂb 13

Corrpou dX %% @%ﬂ 4- OMe2686- Me2696- Cl 2706- F2716- OVe27
121 d %ﬁﬁg’?%agall% S\/gfg;pr epared in a simlar mariner as 15

descrl bed in Exarrpl e 263. s7 WO U2/ 00(33 Exanple 264 2 2 DEC 2004
PCT/ US01/ 20756 [ 3- Chl or o- 5- (5- cyano-benzaot hi_azol - 2-yl oxy) -plienyl]-carbamc
acid tent butyl ester (264). 1H NNR*%WNHZ,S DVBO-d6) 8 9.87 (br s, 1H),
8.26 (d, J =1.5 5 Hz, 1H), 8.22 (d, J 8.3 Hz, 1H), 7.77 (dd, J =8.3, 1.6
Hz, 1H), 7.53 (t, J =1.8 Hz, 1H), 751(t J=1.9 Hz, 1H), 7.29 (t, J = 2.0
Hz, 1H), 1.47 (s, 9|1HN1N@(d§=mcetbﬂé)2691@®(Krl‘d;H{ mcmlsemﬁse 590(br s, lH)
[ 3- Chl or o-5-(4-chl oro- benzot hi azol eny Ihgcar bam c acid

nt - BOit y18-Q5sber, DG GE- 7.0 KnRRD; (74@@qu(m5¥§z§a$xs§ Q@S(M#Ha@"iﬂ) 7.95
d J =80 1.0H, 1 H, 7.56 (d, J =8 1 H, 7.52 (t, J =
.0 Hz, 2 H, 7.36 (t, J =28.0Hz, 1H), 7.35 7.31(m 2H), 1.47 (s, 9H).

N —
o @D

>
,,QA

I) mz 355 (M- C4Hs). 15 ExamExarﬁﬁG%

| or o- 5-{4- et hyl - benzot hi azol - 2-yl oxy) - phenyl ] - carbam ¢ acid

-butyl ester (266). ~H NVR (400MHz, DVBO-d6) b 9.85 (br s, 1H), 7.76
J

3 S0l R MR 6 vy st gy S158 4 ke F

H) 15Ex&md @H2678.6), 7.90 (1H, d, J=2.1 Hz), 7.65 (1H, dd, J = 8.6, 2.1 Hz), 7.23 (1H, d, J =

Lo o T CHE TR S Bl L S Dam e e 20

.52-7.50 (m

T2 W

\IHI—|A|_\/—\HI—|
CDOO

Example 77

20 'H NMR (DMSO) § 11.11 (1H, s), 10.11 (1H, s), 8.27 (1H, d, J = 8.0 Hz),
8.16 (2H, s), 7.94 (1H, d, /= 8.6 Hz), 7.10-7.26 (4H, m), 2.43 (3H, 5). MS (M-H) 563.9.
mp 192.6 °C.

Example 78
25
'H NMR (DMSO) & 11.49 (s, 1H), 10.44 (s, 1H), 8.164 (d, J=8.4 Hz, 1H)
7.95 (d, I=2 Hz, 1H), 7.71 (dd, J=8.4, 2Hz, 1H), 7.50 (br s, 1H), 7.35 (4, J=1.6 Hz, 1H),
7.25 (s, 2H). MS (M-H) 584.



2H), 7.45 (t, J =1. 9 Hz, 1 H), 7.31 (t, J = 8.1 Hz, Zg)ﬁié fby J = 2.0
Hz, | H wdefleesd J = 8.1 Hz, 1H), 3.86 (s, 3H), 1. 47 (spc 01 Bs4 El ) :
nz/z 407 (MtH). Exanpl e 268 30

[ 3- Chl or o- 5- (6- et hyl - benzot hi azol - 2- yl oxy) - phenyl ] - carbam c acid :
tert-butyl ester (268). 1H NMR (400KKamp d6) 8 9.85 (br s, 1H), 7.76
(s, IH, 7.60 (d, J =82H, 1H, 7.52 (br s, 1H, 7.47 (t, J = 1.9 H,
1H, 7.26 (dd, J = 8.2, 1.2 Hz, 1H), 7.22 (t, J = 2.0 Hz 1H), 2.40 (s,
3H)/ 1. 4/7 (s, 9H). 'lelSNl\H{QDMSIO)ZS 1389 (M, 1046 (s, 1), B368QE3I>824 Hz, ), 2004
PCT/ US01/ 20756 Exa

5. Chl o o880 (1555 Dy OB e IR 4288 150, 7-68 (31 Sp My 344 he Tkl Bzl 7274

t ent ty ) 00MHz, Dl\/BOdG) 8 9.85 (br s, 1H), 8.14
(d, Jb)u dg{sl—ég %f(—lgﬁﬁ'?l\%[?g %isﬁ 8.6 Hz, 1H), 7.53-7.45 (m 3H) 7.26 (t,
J = 2.0 Hz, 1.47 (s, 9H). NB(EI) mrz 355(|v|+ C~HB). Exanple 270 10
[ 3- Chl oro- 5 (6 fI uor o- benzot hi azol - 2- - phenyl ] -carbam c acid
tent-butyl ester (270). 1H NWR (400 ",“P dé) 8 9.85 (br s, 1H), 7.92
(dd, J =8.7, 2.7 Hz, 1H), 775(dd,J:8.9 4.8 Hz, 1H), 7.52 (br s, 1H),
7.49 (br s, 1H), 7.31 (td, J = 9.0, 2.7 Hz, 1H), 7.25 {t, J = 2.0 Hz, 1H),
1.47 (s, 9H) I\/B (EIHNMRI(DNBS(BMMSM#-EH) 1(54(E(@;1ﬂrﬁ])£ Pﬁ?ﬂbrs 1H) 7.90 (m

[ 3- Ch] oro- -benzot i iazol (004 pheny rha aC|d

Lont- Moty 1Rb g8 Coe s, T8 (RIVR LERGORB4E g, 24T bt TS OB, 7. 62
(d, J = 8820 Hz, 1 H, 7. 58 (d, J =2. 5H, 1 H, 7. 51(brs 1 H,
7.45 (br-s, 1 H, 7.21 {t, J =2.0 Hz, 1 H, 7.03 (dd, J =8.9, 2.6 Hz, 1
H, 3.79 (s, 3H), 1.47 (s, 9H). M5 Exhhiplerl8z 407 (M+H). Exanple 272 25

2- ( 3-tent - But oxycar bonyl arri no- 5- chl or o- phenoxy) - benzot hi azol e-6 carboxylic
acid et hyI ester (272). '"H NWR {400MHz, DV5O-d6) b 9.98 (br s, 1H), 8 66

(

d J=1.6 Hz, 1
Hz, 1 H), 7. 54 (brmlgl\ﬁ\fg)](dggﬁg‘%é g1§4§(iﬁ)ﬁo'§&%§(§@(1§1 bi&é é&” 4 34
(q, J15 74d% 8l-179 (1HHE),, 7.‘&94(IH( dd); 9H3,(1H, Brbal k); 72672H, $);H207 QHH, d); W(l&[[lt) m z
393 (M+-4 % le 273 :
3- Chl or 0- 53 E(3Hh"f OMS $8%2 ol -2-yl oxy) - phenyl am ne (273). To [3
chl or o- 5- (5- chl or o- benzot hi azol - 2-yl oxy) - phenyl ] -carbam ¢ acid tent-butyl
ester (263, s~ W) 02/00633

Example 82

20 'H NMR(ds-DMSO) § 11.26 (1H, broad s); 9.96 (1H, broad s); 8.12 (1H,
d); 7.93 (1H, d); 7.69 (1H, dd); 7.43 (1H, broad s); 7.23 (2H, s); 7.08 (1H, d); 6.97 (1H,
t); 2.36 (3H, 5). MS (M-H) 564.

Example 83

"H NMR (ds-DMSO) & 11.23 (1H, broad s); 9.96 (1H, broad s); 8.14 (1H,
s); 7.88 (1H, s); 7.43 (1H, broad s); 7.24 (2H, s); 7.08 (1H, d); 6.97 (1H, t); 2.40 (3H, s);
2.36 (3H, s). MS (M-H) 543.9.

h
n



2 2 DEC 2004 PCT/US01/20756 1.17 g, 2.85 mol) was added trifluoroacetic
acid. The ron }ure was stirred at anbient tenperature for 520 DBt 284 ch tinme
TLC showeWONBPP3was no starting material remained. The nmiBEUPIRETS
concentrated to dryness under reduced pressure, dissolved in EtOAc. The
organi ¢ solution was washed with 1N Bldhplegidshed twice with a brine
solution, 5 dried over Na2S04 and concentrated. The residue was purified by
chromat ography with CHzZC 2 to give 785 ng of product. 1H NWVR (400MHz,

DI\/SOdG) 8 7.98 (d : (dd
)86 2.0, 1t IhEsTarBMD)d 1 (BF kg Sog f foadahag bty {1y

6. 50 (t, B)F7.97 QZHHZd), 143 (18, Brbads), 726)(1HVD); (B7)(1HNE); 8.99Y1H( b 262 (38, s);
Exanpl es 274-282 The conpounds in Table 14 were prepared fxom corrpounds in
Tabl e 23 iZ%GE. 841 ar manner as described in Exanpl e 273 above. 15 z 5 6 7
Tabl e 14 Com

ound2735- C12745- CN2754- C 2764- Me2774- OMe2786- Me2796- Cl 2806- F2816- OVk2826- CO
OEt 90 WO 02/ 0(1G33 Exanpl e 274 2RxdMapleX¥04 PCT/ US01/ 20756 5

2- ( 3- Am no- 5- chl or o- phenoxy) - benzot hi azo e 5-carbonitrile (274). 1H NI\/R
(400MHz, DVMSO-d6) s s.25 (d, J =1.2 Hz, 7.82 (d, J = 2.0 Hz, 7.76

dd, J=8.3,1.6Hz, | H 5 O
o, 11 5 81 (s, 20 NMEREPHIOR g%%s?wﬁ{r&aisa RO i e

3- Chl abo- 51)(%93!(2910&)@71@@(13; bagz0ls- (Z}M@w)s) mmr(sﬁagp n@s((ZFI;S}l) zlj@ (fziM?
(400|sz DIVBOd6) s 7.92 (dd, J = 1H), 1.0
Hz, Q@(MHhSS’% 0 Hz, 1H) 666(tJ:20Hz 1H) 660(t,J
=1.9 Hz, "1 H), 6.52 (t, J =15 2.0 Hz,1H), 5.76 (s, 2H. Ms (El): i/z 311
(MtH) . Exanpl e 276 3-Chl oro- 5- (4- et hyl - benzot hi azol - 2-yl oxy) - phenyl am ne
(276). 1H 20 NVR (400MHz, DMSO d6) sEXample8fl, J = 7.5, 1.0 Hz, 1 H), 7.27
(dd, J = 7.3, i .3 Hz, 1I—|) 7.23 (t, J = 7.5 Hz, H, 6.62 {t, J =2.0
Hz, 1 H), 6.57 (t, J =1.9 Hz, 1 H, 6. 51 (t, J =2.0 Hz, 1H), 5.82 (s,

CZ%H)ChI grngS( ?4 3rre|;2 hoxy- g@r%dg‘m az%(?)jg WQHBIE%%H)%) ﬁﬁéﬁ’?"ﬁ%‘ s 18.134%
(400MHz, [NYES. OGO, §; Z%QIHM) 7%4{1& Qﬁoa@sﬁ 7+74(3H k) 7.04.(281, 6% 2.30 BH8s) Hz,

I =

1 H, 7.02 (d, J. =8 Hz, 1 6.57 ( Hz,lH),6.6(tJ:19
Hz, 1H), eﬂ\’{tH)6 2.0 Hz, 1H), 580(s 2H) 3.87 (s, 3H). MB (EI):
nz/z 307 { M+H) 30
Example 87
20
'"H NMR (ds-DMSO) & 11.22 (1H, broad s); 9.79 (1H, broad s); 8.15 (1H,
s); 7.89 (1H, s); 7.44 (1H, broad s); 7.23 (3H, s); 7.04 (1H, d); 2.41 (3H, s); 2.31 (3H, s).
MS (M - H) 543.9.
25 Example 88
'H NMR (ds-acetone) & 9.92 (bs, 1H); 9.35 (bs, 1H); 8.23 (d, 1H); 7.78 (d,
1H); 7.67 (dd, 1H); 7.45 (s, 2H); 7.36-7.29 (m, 2H); 7.16 (dd, 1H). MS (M-H) 549.8.

30 Example 89

"H NMR (ds-acetone) & 8.45 (d, 1H); 8.06 (s, 1H); 7.97 (d, 1H); 7.46 (s,
2H); 7.33-7.29 (m, 2H); 7.16 (dd, 1H). MS (M-H) 583.8.



Exampl e 278 3- Chl or o- 5- ( 6- net hyl -benzot hi azol - Z- yI oxy) - ph ARy (278) .
1H NVR (4@ddine3DVSO-db) s 7.73 (d, J = 0.4 Hz, 7. 60623,;8%?/207&(

1H), 7.25 (dd, ~> > WD 02/(10G33 2 2 DEC 2004 PCT/ USO01/ 20756 J = 8. 3, 1 6
Hz, 1H), 6.58 (t, J = 2.0 Hz, 1H), 6.56 (t, J =1.9 Hz, 1H), 649(tJ=
2.0 Hz, 1H), 5.76 (s, 2H), 2.39 (s, 3H. M5 (El): f~ilz 291 (MtH). Exanple
279 5 3-Chl or o-5-(6-chl oro- benzot hi E%Qélp‘?egd oxy) - phenyl am ne (279). 1H NMR
(400MHz, DI\/ISOdG)b8I1(d J = H, 7.72 (d, J = 8.6 Hz, 1
H, 7.47 (dd, J = 8.7, 22Hz 1H), 662(t J.= 2.0 Hz, 1H), 6.57 (t, J

(:ﬁmﬁ) Hz’lolg)xgmg 20 L5 _(D%\/ISO)"%U%D(M <188, {60 @F); 18583 dhi 37 311
3- Chl gy 0- §16@de1= g ﬁ?ﬁ?@w{uaﬁ—-@ﬁz 0%)7253 gchiewzk mm (1?1‘530/)71 (dﬁ'(‘!HWR

(400MHz, (dd, 'J =8
.9, 4.9 H%HZ;LBH)_V'lﬁﬁ (Br§0m1H26SJ(s;°H),o3 22 (? 3HD), M$+IMH) (t J = 2.0 Hz,
1|—|) 6.56 (t, J =1.9 Hz, 1H), 6.50 (t, J = 2.0 Hz, 1H), 581(5,2H).|\/B
(El): rnlz 295 (M+H). Exanple 281 20

3- Chl or 0- 5- ( 6- net hoxy- benzot hi azol - 3*3166 ¥dt phenyl am ne (281). 1H NWR
(400MHz, DIVBOd6)87. 62 (d, J: Hz, 1H), 7. SG{dd J = 2.7 Hz,
1 H, 7. 03 (dd, J = 8.8, 2.6 Hz, ' 6.56 (t, = 2.0 Hz, 6.54 (t, J

vty [ 2 Exa’rrpfseﬁaém&ﬁs&'é'ﬁ %'??)1551155162?0 *s')mﬂ\’%ésEﬂrﬂ 26 2307

2- ( 3- Anungor; €hY, QIR “PREahs azoke; By a1 Bky k| KIRgig5 €4, ITH), B3 er
(282). 1Hg)l{||\/Rﬂl(Ij M—ggﬁb@/ O d6) 8 I8:J£162 (d, J )il Cqﬁz )a’ Son%gd J =
8.5, -. 583H2M§—§M-H)@§(dJ 8.5 Hz, 1H), 665(tJ:20Hz 1H),
6.59(tJ-19Hz,1H} 30 6.52 (t, J =2.0 Hz, 1H), S. 84 (s, 2H), 4.33
(9, J =7.1H, 2H), 1.33 (t, J =7.1 Hz, 3H. M5 (El): mz 349 {MH). 92
VO 02/ 00G33 2 2 DEC 2004 PCT/ USO1/ ZGﬁfa@qﬂxaﬁpl e 282 The conpounds in Table
15 were prepared from conpounds in Table 14 and corespondi ng aryl sul f onyl
chI or?ge using the one of the nethods of Exanples 70-91. 5 C, AC4 5~~S 6

3-Hydroxy-6-methylquinoline (92). A solution of 3-Amino-6-
methylquinoline [(1.21 g, 7.65 mmol), prepared according to J. Chem. Soc. 2024-2027
(1948) Morley et al..] in 6N H,SO4 (25 mL) was cooled in an ice bath. To the solution
NaNO; (560 mg, 8.10 mmol) in water (2 mL) was added and stirred for 30 min at 0 °C.
20  Separately 5% H,SO, was refluxed and above Diazo reaction mixture was added to this
refluxing solution. After 30 min the reaction mixture was cooled to room temperature,
and was neutralized by 6N NaOH. The resulting insoluble material was collected by
filtration. This solid was recrystallized by CHCls/AcOEt to afford compound (92) (348
mg, 29%). 'H NMR (300MHz,DMSO0-d¢) & 7.34 (1H, dd, J=1.9, 8.6Hz), 7.42(1H, d,
25 J=2.8Hz), 7.55 (1H, s), 7.79 (14, d, J=8.6Hz), 8.50 (1H, d, J=2.8Hz).

Example 93

3-(2,6-Dichloro-4-nitro-phenoxy)-6-methyl-quinoline (93). To a
30  solution of 3-Hydroxy-6-methylquinoline (92) (348 mg, 2.19 mmol) in DMF (3.5 mL),
was added NaH (60% oil suspension, 90 mg, 2.25 mmol) in one portion at room
temperature. After 5 min 3,4,5-trichloronitrobenzene (509 mg, 2.25 mmol) in DMF (2

mL) was added and the reaction mixture was heated at 50 °C with stirring for 2 h. After



Tabl e 15 Com 20
oundXAB2835- H2845- C1Cl H2855- C1C1Me286S- CNCF3H2875- m@cﬁgjgs% ay Me2904
-d CFSHZS’%SS@"%:%ZQM C1Cl Pa07NG

, Me2934- MeCF3H2944- MeCl H2954- NeCl Me2964- OMeCF3H2974- OMeCl H2984- OMedl Me2996-
Me CF3H3006odinglic Bt tev@rdvkra0 16s/ Ghier 829 addedu tioyeaczsBmdwne, which was

ound~AB3036- CL 6- FC 66- FC, - H3086- Ove~
3 FB006. HEERREEHSe BB AT o BT RSl QP e 18703 Y Bt
PCT/ US01/ %@tﬁ%@mé Fiddiver df]ous M 04, and concentrated ande residue was purified

[ 3- chl or o-5- (5- chl oro- benz |azo yl oxy) - phenyl ]
trifluor oh)ebd)ﬂyjrmhﬂmzaategnaplﬁp(tmptamiéA(zQEW/l BA g\iwiiergiHo, affondsmipywsl 11. 53

Py % sef (0 mesos ok (ovdpisdag s 5 sgbmm el gq” 5 &
o2 e R e R e

[ 3- chl oro- 5- (5- chl or o- benzot hi azol - 2- yI oxy) - phenyl] benzenesul f onam de
(284). 1H NWR (400M—Iz DVSO- d6) 8 1%4: (| , 8.10 (d, J =15 8.6 Hz, 1
H, 8.01(d, J=8.6H, 1H, J*@l&}‘PSS"llez 1H, 7.78 (d, J = 2.0
Hz,lH),759(dd J—86 21Hz 1H), 7.43 (dd, J = 8.6, 2.1 Hz, 1H),
7.36 (t, J = 2.0 Hz, 1H), 710706(m 2H). M5 (El): nilz 517 (MH).
Exanpl@ 285 20 2, 4- I3i-(dtﬂ-BiuhltNo-4-n1tro-phenoxy)-quinoline-6-carboxylic acid (94). A

3-chl -5-(.5- - t |
oty - beRSBHEAE FOPETHIRO DR o BRIRRR G HOSRALL TS O B0 e 146 1
ﬁ-z 111( |S'|) lmrhal% afd Ql@oﬁﬁ'um{Vﬁ 33(1& 2 ndg, 92 rhm (cHgS@)JFD O=B.4M3L4}7 md. =
Hz 1H), Wthe(ted atJle) .Y Whﬁz ttheH;92 mg portione ®f chondepnhydriie wese added. eigh
(El): ntl 531

[ 3- chl or o- m( @tem?lo‘b‘g%%ﬁ hp%{ |Was._ ssqp@ed %18 Bﬁlgxmq 0 sﬁand overnight. Insoluble

triflygr om%téwdmka@@éﬁé&é&w ﬁmﬁaﬁbﬁieanﬁa&@)seh&ﬁahwslﬁeaqomatmd&hff&dl1 56
(s, 1H), 8.32 (d 1H)’, 8.24-8.16 (m 3H), 7.91 (dd, J = 8.3,
1.2 Hz, 1 mpﬁuﬂﬁ%blm43lng, @%3) 'H MR (300MEZ, PMSO ) 8 T.94 (2Hpd Hr=3.0H),

L S B R M Ll © 2 2 oo

Example 95

20
3-(2,6-Dichloro-4-nitro-phenoxy)-quindline-G-carboxylic acid methyl

ester (95). To a solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-6-carboxylic
acid (94) (443 mg, 0.93 mmol) in dry THF (20 mL) was added CH,Nj in Et,0 solution
[Prepared from nitrosomethylurea (1.65 g) and 50%KOH (5 mL)]. This mixture was

25  stirred at room temperature for 1 h. AcOH (1 mL) was added to the reaction mixture,
which was then concentrated. Sat NaHCO; was added to the residue, which was
extracted twice with AcOEt. Organic layer was washed by brine, dried over anhydrous
MgSQ,, and concentrated to afford compound 95 (415 mg). "H NMR (300MHz,DMSO-
de) & 3.89 (3H, s), 5.75(2H, brs), 6.76 (2H, s), 7.73 (1H, d, J=2.9Hz), 8.09 (2H, s), 8.67

30 (1H, s), 8.94 (1H, d, J=2.9Hz).

58

2 2 DEC 2004 PCT Us01/ 20756 8. 6, 2 1



15 benzenesul fonani de (287). 1H NWVR (400MHz, DMSO-d6) 8 11.24DDEG,20MH), 8.22
(d, J = sv@®orwe33lH}, 8.19 (d, J = 1.5 Hz, 1H), 8.10 (d, JPeETRIS61/M756 1H),
7.93 (d, J = 2.0 Hz, 1H), 7.79 (dd, J = 8.3, 1.6 Hz, 1H), 7.59 (dd, J =

8.6, 2.1 Hz, 1 7.39 (t, J = 12708m2 VB (El
nt/z 508(MH)H)20~Exgrrp|e 28822%5&?%?% ( v (B

[ 3- chl or o- 5- (5- cyano- benzot hi azol - 2-yl 0o~. y) - phenyl] 5
nmet hyl - benzenesul fonam de (288)a 1H NVMR (400MHz, DVsO-d6) 8 11.37 (s, 1H),
'8.21 (d, J 8 3 Hz 3-I4-b49mm8-21,6-c(1dhloio-:phcn5w)lzmmoIﬂ)q-ﬁ-&alllmmyhc a&ld—i) 7. 87
v o1 7. =

(7511 7|_?)6 {’?ﬁt P?)“erig@s "(2%a Soéllb“’“%é %7““ rpF ‘%‘gﬁ PE*’!GP%Y) %%6'6‘289 C,

F3 N ~ / Chl -N
{(3- chl o o- P g e e e - e -l oro
phenyl } - 4- En@fﬂm/wmm&mw&@nﬂdksﬂb)\masaaﬁdd@upﬁag‘)vdeTé%n@ﬁtﬁtmmlbf'fhe
2- Chl -

[ 3chl 8;8 5 Igagtion mixfurewaseflrsed,for 4 by Ipsalybls materigls were temoy &4 B)Frgtem?l Pafanzene
sul f onam deypcH wXARRIHRA BFFHIS 2ctBne Gnd (HEFOELOH NThe il whobdiRBRrMes andded

a2|dotr|rrethyIS|Iane(Algrlc .2 mol ) and di butyltin oxide
(Al drich, 3smbg\1amcmwma¢1qed aﬁld@xtractcdlmcmthh‘b@é)@d Qriganig layes vess waghed by | |

TN Hor 185 BBndiicdSVbr Rl Gt e 5, o eahialid GRRET e Y GRS,
n). The Orogé[%siﬁiﬁyeﬁwr owﬁﬁn@Msm-ega@eb(mty)lms(amgts qa(d;;@ 5()300

m.), dried over S04 “and concenfrated. The residue was puri f

chr omat ogr &p13 1, &) Irt2eHz), 8.09 126k $it EE (THRE12.94 KEh, d.dsREE).- CHZCI Z t gi v
50 ng (85% of product. 1H NWR (400MHz, DWVMSO-d6) 8 8.33 (d, J = 8.2 Hz,
1H), 8.30 (d, J =1.6 Hz, 1 H, 8.21 (d, J =8. 5 Hz, 1 H, 819 (s, 1 H),
8.03 (dd, J =8.4, 1.6 Hz, 1 H), 7.93t4nprroy 8.4 Hz, 1H), 7.44 (t, J = 2.0
Hz, 1H), 7.18 (t, J = 2.0 Hz, 1H), 7.12 (?, J =1.9 Hz, 1H. 15 M5 (El}: mz
585. (MIB) . Exanpl e 290 2-Chloro-N

3-chl -5-(4-chl th |
'Eri ?I ugigmet §1yl Cbeg;;g@%?’% arﬁz“glé(’l{“féﬁ‘j%%x%’]_?ﬂwa ;ﬁ!}é’lﬁgm %OT%g}e 8 11 56
(_ 88 i H)l Einf-iaué df 8ahumo§5m§ cﬁ%oxﬂhd’ﬁc&d goban%d’ 89]rnmol) i THF (80d icriiL) ‘\]ﬂaf %adédid é

Hz, 1H), 7 Qﬂz ztmli%z(}sql (ﬁPmareirﬁ}om mn@@mp@thyhlrea@ aazandﬁﬂ%KC?Hl(f npk)] a§ =

201 2,401 (R %v% Rptgnd T sclelfnmbifes M bl sl RS S hgenf X ©

?gnzgn@@gl 1; giﬂ@fﬂeglﬁtbeﬁﬁ&ﬁéte edtet. NMNM&O@WM@ME@O&%) 8 3192I (3H;Ls)( 9. 601’1—%0 g:&{ H;O
1H), 7.58 (m)ﬂ?ﬁ L96(151, n), éléﬁﬁ L?z(lli,m))“? &,4&1{“1@;1)) 8191-8!? =1mb) Hz, 1 H),

5 141 (t 7 TL(?J%E& !’%n %thg)irii_t‘%gn%_gte %t 1#1&]( x}e%arb%;(gﬁ%ic%d Fhﬂﬂé egtg&&t 89 rznnol?m
AcOH (4 mL) was added 30% H;0; (0.6 mL). The reaction mixture was heated at 85 °C
for 7.5 h. The reaction mixture was treated with sat NaHCOs, and extracted six times

25  with CHCl;. Organic layer was dried over anhydrous MgSOys, and concentrated. Crude
residue was triturated with CHCls/toluene to provide compound 97 (256 mg, 44%, in 2
steps). 'H NMR (300MHz,DMSO-de) & 3.89 (3H, s), 7.52(1H, d, J=6.9Hz), 7.57 (14, d,
J=1.5Hz), 7.66 (1H, dd, J=1.5, 6.9Hz), 7.95 (1H, dd, J=1.5, 8.1Hz), 8.63 (1H, d,
J=2.7Hz), 10.5 (1H, brs).
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WO 02/ 00633 Exanple 292 2 2 DEC 2D04 PCT/ US01/ 20756 2, 4- Dixchipec o200

[ 3- chl or v dbs sl or o- benzot hi azol -2-yl oxy) - phenyl ] -5 PCT/US01/20756

nmet hyl - benzenesul f onam de (292) "H NVR (404MHz, DMSO-d6) s 11.36 (s, 1H),
5812 (s, 1 H, 7.93 (dd, J 8.0, 10l||—g , 7.84 (s, 1 H, 7.5 6 (dd,
3 =80, 1.0 H, 1 H, 7.38 (t, J -Exa@ple987)" "7 36 (1. 3 = 8.0 Hz, 1H),
7.14 (t, J = 2.0 Hz, 1H), 7.11 (t, J =1.9 Hz, 1H), 2.19 (s, 3H. M (El):
m/z 531 (MH). Exarrple 293 10 2-Chloro-N

[ 3-chl or 0- 5- { 4- net h34(246@i1:hldmedznitu2pyénnxy)—qphmﬂyie}s-daxboxyhc acid methyl

Gy o S R b N S B R

i 37S | o 1526 plmbf) a3 s sbtordnfoBhend (4 g, 140 mplolh dokiond (20 21 .
1H) 2. 44wesadBHIK,O0 ((SEO)ng,érwmeh) (Immxtmamueﬂm for A5, SFheor o- N

(204) . 1HFRRROT BOOI opeisedB o e ar ittty S G RERGUoRE™ 1)
7. 92 (dby @eﬁte2ﬁltr9t1$'ﬂ Tﬂe ﬁ?_tﬁatgwag &)n@gﬁiratéd andﬁhe@emc&e&mﬂzpuriﬁetﬂ)o. cblurbn 7

(dd, J = 8 § = 2.0 Hz, 1H), 7.31- 24(m2H)
7.16 (t, dhrorrmtofgr:ﬁﬁ],y 1h§xané’/ﬁ@@]1tf4/ 1] G:g Qf silieg gel) k9 affqrdwn@gun@,ﬁg HE (En:

13- chlhr MR KA S0 R e ol S Ml S 157 g, 779 (18, 4, 3=2.9H),
met hyl - be?zsgrtgﬁgh%gn?@ q?}%%gs QIWdNﬁ‘@éﬁQPM"Z DMSO-d6) 8 11.34 (s, 1H),

8.08 (s 2°080,737°7.1, 2.1 He, 1 H), 7.32 (t,
2.0 Hz, 1 H), 030 7.24 (m 2H), 7.16 (t, J = 2.0 Hz, 1H). 7.09 (t.

J
J
=1.9 Hz, 1H), 2.44(s 3H), 2.17 (s, }\45(5): mz 511 (MH. 97 WO
02/ 00633 Exanpl e 296 2 2 DEC 2004 Pc‘ﬁ*/”%f 0756 2- Chl oro-N

[ 3-cliloro-5-{4-nmet hoxy-benzot hi azol - 2-yl oxy) phenyl]-4
trifluoromnethyl-benzenesul fonam de ( 29621 "H NVR (400MHz, DNVBO-d6) 11. 53
(s, 514H), 8.33 (d, 3(4=Amiro-z¢-dichloraphanaxy)-quingline8- wbeayllqaadstlezhylz 1

H, 7.50 (g, 1 7.30 2 1 J
7.08 (t, r{od) qH? %45‘“0“%034(72@?’ %hlm°8‘£‘§1tﬁz‘§ﬁdl‘ﬁ%§’)‘%‘?‘§%h S'C%QYIBZB (E1):
nr/z 547 (aMdh%ethyl ester (98) (1.26 mmol) and NH4CI (370 mg, 6.91 mmol) in

EtOH/THF/H,0=8 mL/4 mL/2 mL was added iron powder (386 mg, 6.91 mmol). The

reaction mixture was refluxed for 3.5 h. After cooling to room temperature and insoluble

20  materials were filtered by Celite filtration. The filtrate was concentrated and sat NaHCO;
was added to the residue, which was extracted twice with AcOEt. Organic layer was
washed by brine, dried over MgSOs, and concentrated. Crude residue was purified by
column chromatography (hexane/AcOEt=2/-1, 80 g of silica gel) to afford compound 99
(543 mg). 'H NMR (300MHz,DMSO-d) § 3.91(3H, s), 5.77(2H, br s), 6.78 (2H, 5), 7.50

25 (1H, d, J=3.0Hz), 7.61 (1H, dd, J=8.1Hz), 7.81 (1H, dd, J=1.4, 6.4Hz), 8.08 (1H, dd,
J=1.4Hz, 6.4Hz), 8.93 (1H, d, J=3.0Hz). ‘

Example 100
30 3,5-Dichloro-4- (6-methyl-quinolin-3-yloxy)-phenylamine (100). To a
solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-6-methyl-quinoline (93) (1.30 g, 3.71

mmol) and NH4Cl (992 mg, 18.55 mmol) in EtOH/THF/H;0=12 mL/12 m1./3 mL, was
added iron powder (1.04 g, 18.55 mmol). The mixture was refluxed for 4 h. Insoluble
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Exanpl e 297 10 2,4-Dichloro-N 2 2 DEC 2004
[ 3- chl or av® of/docaet hoxy- benzot hi azol - 2-yl oxy) - phenyl ] benze@agusofiomEm de
(297). 1H NWR (400MHz, DMBO-d6) 8 11.38 (s, 1H), 8.11 (d, J = 8.6 Hz, 1 H),

50 ke, 1pperss i aproflangClifte fiShiohy " fafaihs onccpgleg sha 8 (5 o =

8 )

(t, J = 1NQHEO; vasHdded tdfBe ?esﬁkﬁlel&hidhﬂwﬁ'ihen extfittedswic@iyith WBORE! Prgamid z 513
(M H). Exanple 298 2,4-Dichlo

[ 3-chl or olasler( waW@ﬂleﬂbm Hna% pyer 2nhydeps Masha, md eagcentrated to afford

5- et hyl f (2

0 s ho PERBGHEHY QAR S8y A GON YR PR 5 1 ﬁi‘f‘s s.1
Hz =

1F9 Z) %077((911 é)( 7.27. (@HHE Hz slﬂz) "749,@1th J&z(z 6}12) . 6?Z(1HJ, s)j)7,897(1ﬂz d(t

zJﬁ&ﬁHgMSW(IEEdEJFénﬁﬂ@ 299 2 Chl oro N
hl or o- 5- (6- et hyl - benzot hi azol - 2- yl oxy) - phenyl ] -4
| uor onet hyl - benzenesul f onam de (299). 1H NVR (400MHz, DWVSO- db) 8 11.53
1H, 830(d, J=28.2Hz, 1 HExafpl®1¢d, J =1.2 Hz, 1 H), 7.90 (dd, J
4, 1.4 Hz, 1 H, 30 7.74 (br s, 1H)786(dJ 8.2 Hz, 1 H,
J = 2.0 Hz, 7.27 (dd, J 8.3, 1.5 Hz, ), 7.11 (t, J =
7.

(t, 1H),
O g 1, 7,99 (s higuud gb%bﬂl‘é%%'f@s“é‘% S5l z“%rf‘hﬁiﬁ?ﬂa%“(@* ’

| or 0gb84% tnial) hyHgﬂIBJ(SGT/J) (Mwab (hnzyt):d th)i)ﬁ(] arhb@zmhmhl"ﬂmnainade
1H NVR (400MHz, DMSQO- d6) 11. 37 &d]g g gs
7 93 glutlgn wa$ cooleg ancivqg))rouyly-,s@n(eg,bysmeo_pa al syu-rgr .8 (}]7 gg2 ,
1 7
H) ﬁ%ﬂ E’QEB (VQLfr ?éO‘ 1}&6%1 %"%dd%l:%ow@ lgé%p% frre t%xpgé]ra%léé"gelo%@ql(; ZS%)%I?&%& H.
rrpl e 3@190111&102 of (MISENI5¢1,0(8% g), NaCl (107 g) in water (350 mL) was cooled to -5 °C
3- hI 5- t hi |
Fret S be PR SO PO PEoR SIS ARPESTIBRRES S pney s goloriags (s 119,

ED ?97( 2 :lflléa)pea%cﬁ@m&&uuﬂi sB@uﬂoﬁ ‘v&7a§ k@%ﬁn@ coﬁzand:hdh‘ad slgw@‘lto(tﬂe c&p_;m(-) g % glg ( ﬁ]

2H), 2.40 cllk);rldsmut@n&iitl(‘sgomhﬁ sumsgia“h(a E@ctlcﬂﬂlk@lﬂwéﬂwlmedmmo302
2- Cnl oro- I>I ér% t&%&% Kﬁelcf‘h wa?er??f)z ({] etl‘le1 (Ingw%}eoﬁ(cfé%d Poh&e%ezlctlon

mixture and extracted twice. Organic layer was washed by water and dried over

[— — - -
—ho\_/

We _ e Tem:
~
\":T

E(I'IOO
L wr T o

20  anhydrous MgSO, and concentrated. Crude residue was puriﬁed by silica gel
chromatography (FI/A=4/1, 180 g of silica gel) to provide title compound 101 (7.46 g,
48%).

Example 102
25
3,5-dichloro-4- (6-chloro-benzothiazol-2-yloxy)-phenylamine (102). To
the solution of 4-amino-2, 6-dichloro phenol (6 g, 26.5 mmol) and 2,6-
dichlorobenzothiazole (101) (6 g, 29.4 mmol, 1.1 equiv.) in DMSO (25 mL), was added
K;CO; (11 g, 80 mmol, 3.0 equiv.). The mixture was stirred and heated to 160 °C. After
30 5.5 hwater (20 mL) was added to the reaction mixture, which was neutralized with 2N
HCIl., and was extracted with AcOEt three times. And the organic layer was washed with
brine and was dried over anhydrous MgSOy, and then concentrated. Crude residue was

purified by column chromatography (CHCls/acetone=9/1, 180 g of silica gel) to afford
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20 trifluoronethyl -benzenesul fonam de (302). 1H NVR (400MHz, DWVSO- d6) 8
11.56 (s, 31dJ—82HZl , 8.18 (d, J = 1.2 HpEC , 8.12
(d, J (— ‘2"{?2“631 H) , (7 91 (dd, J 8.3,H) 1.2 Hz,(l H, 7. dﬁ“{’ﬂg‘"{]}g‘q@“s.e Hz,
| H), 7.48 (dd. J = 8.6, 2.2 Hz, 1 H. 7.3 8 (t. J = 1.9 H, 1H), 7.13 (t,
J = 2.0 Ha,5-dithloro41(- éHloronsn.’zotﬁlddm—Z Ihxy)-WBertyEiohine (d 02)55 b HladkHolidZ8.52
Exanpl e 303 2, 4- %chlo 0o-N

[ 3- chl or 02549%)-c 1 DGR KR0MNHRDMSO-d5) §156%0(3H 5 8l 01 7 Bk IS Uileddnani de

510 (g, 3-iig gy RS, ?&%ﬁiéﬁa Ko 1 H) 760 (d, 0= 8.7

1 H, 30 7.60 (dd, J = 8.5, 2.0 Hz, 749(de 8.6, 2.2 Hz, 1H),
7.36 (t, J = 1.6 Hz, 1H), 7I0706(m2 M5 (EI): na./z 517 (MH). 99
WD 02/®0&33 Exanpl e 304 2 2 DEC 200KExpmpl /20756 2-Chloro N

[ 3-chl oro- 5- (6-fl uoro-benzot hi azol - 2-yl oxy) - phenyl ] -4
trifluoronethyl-benzenesul fonam de {304). 1H NMR (400MHz, DWMSO-d6) 8 11.54
(s, 51H, 831 (d2- (IhR)rS-I\‘B- [GZSr-dibthro-AB (6.-911(obb-b&nzdthhbzol—!qﬂ&xy}pl&n&l]( m
2H), 7.70 (dd, J = 8.9, 4.9 gP

2.7 He, 1H)tr!fhlorgen(ethyljnenzgle@ﬂf@narmrbe (193)9gx §ct1utl<an 13,8 dl@fﬂoxfﬁ} (61@1f(re-1)

mz 535

[ SZchI or g%&@oém%oﬁl-?ggﬁggg%%&}%gé? P‘éﬁ? kf{) g) eny?]]) axtl)e?’lzcgnesu f onam de

(305) 10t Hnﬁ!&ﬁb&ﬂﬁ(ﬁ%ﬁenz&ﬂ@ﬂfﬁi@)lclﬂoﬂde (387 £.%. Oghlﬂ)nolﬁn(z@qﬁmc Q0mB) wadHz, 1 H) :
4 33 £1d9 fagr_relq gn)%wtewe(a&ae a\ftel é hswatgl Wasr&dd%f{ tq ghe r?ac@@nemxh%% 431210% He,

(1:\'4') . 7. %2( g‘rfa%ﬁlew%%mdlg' %ﬁcﬁ?gf%g&ﬁoﬁﬁﬁxtu?e vk kt136tel Wit With NBOEE! Drgdiiz 501
[ 3- chl or o-1&yef Gvaks meshet e, kiiad oV erMgBOxgd ghemyitdted Cide residue was

510" (o, Bunjted py s lipuycrrottoghipny AT AP g ¥ snicd Gor foodenctq il Sontind )y
i\]/s_ ( %1? 4108 (E';R g(lwfﬁ@ ad %X%téls?xﬁ (()gap B4 o Wp%sﬁ{ QiboMPLz BWs04:78 (s, 3H).

e 28 2~ Ch
[ 3-chl or o-ﬁaz(ﬁH@mmHnmnm DjSeTED); 2.6 Y0185, I=p)TEizY,|§.00{ 1H,d, 8.0Hz),

R T R L

3H, 1H, 7.58(d, J =89 H, 7.57 (d, J=27Hz||~,733(t,
= 1.9 Hz, 1H), 7.10(t,J:20Hz 1H) 30 7.0S (t, J = 1.9 Hz, 1H),
04 {dd, J = 8.9, 2.7 Hz, 1H), 3.8ExmnpladPd M5 (EI): mz 547 11'1 H). goo

20

t
(s
1.
J
7.

2,4-Dichloro-N-{3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-

phenyl]benzenesulfonamide (104). A solution of 3,5-dichloro-4-(6-chloro-
benzothiazol-2-yloxy)-phenylamine (102) (2.0 g, 5.79 mmol) and 2,4-dichloro .
benzenesulfonylchloride (1.5 g, 6.08 mmol) in pyridine (10 mL) was stirred at room

25  temperature for 12 h. Water was added to the reaction mixture, which was then acidified
by 2N HCl. Reaction mixture was extracted twice with AcOEt. Organic layer was
washed by brine, dried over MgSQO4 and concentrated. Crude residue was purified by
column chromatography (H/A=4/1, 80 g of silica gel) to afford title compound (104)
(1.49 g, 46%) as a white solid. Mp 73-75 °C. '"H NMR (300MHz,DMSO-dg) & 7.29 (2H,

30 s),7.46 (1H, dd, J=2.2, 8.8Hz), 7.69 (1H, d, J=8.8Hz), 7.71 (1H, dd, J=2.2, 8.4Hz), 7.95
(1H, d, J=2.2Hz), 8.14 (1H, d, J=2.2Hz), 8.18 (1H, d, J=8.4Hz), 11.5 (1H, brs). MS
(M-+H) 553.
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WO 02/ 00633 Exanple 308 2 2 DEC 2004 PCT/ US01/ 20756 2,4-Dichloro N

[ 3-chl or g- 5- (6 met hoxy- benzot hi azol - 2- yl oxy) - phenyl ] benzehésDEICf Ak de
(308). 1MQR#%¥oomz, DVMSO-d~) b 11.36 (s, 1H), 8.08 (d, PSTLSEUHT86 |y
1H), 7.93 (d, J = 2.0 Hz, 1H), 7.62-7.57 (m 3H), 7.30 (t, J = 2.0 Hz, IH),
7.07 7.03 (m 3H), 3.80 (s, 3H) . MExdmple 105] 513 (M H). Exanple 309 10
2,4-Dichloro-N [ 3-chl oro-5- (6-nmet hoxy- benzot hi azol - 2-yl oxy) - phenyl ]

5- et hyl - benzenesul f onam de (309). 1H NWR (400MHz, DMVBO-d6) 8 11.32 (s,

1H) 573 83 3%558&&1?’31’0- - ﬁ%e@ﬁ%ﬂ?ﬁo@@l—%—yi@@h@{[@mln I\/B(a?lsi)(tTo Qs&]u&%lgof"z

( M+H) - I152Elmalrrq»ﬁane’:ﬂhﬁxybenzotlnazolc (prepare?] als described by Weinstock et.al.,
2-[ 3-
o] bR 168 CLS DA CARr 2 i hIoBERoL B 5 a"%l%)"}ﬁl\#?ftlmow
DIVBO db 3 Hz,
8. )18%’1%;IU g@ ”&‘Eﬁ‘l ﬂ@%ﬁ%&@ 1_n‘bSIVI§ 0% H@)ngkﬁ ad‘ﬁd%‘%zcg% ¥ gz & &?38 3 He,

1 H) 7 75n(ixtureras eatedt 1 5A MY for7d KO The readtiond nixthie, was pérified Wecqlamny =1, 9

’7 c@panatq%dp@g@hca@eﬁ @Et(]}ml;) e—ﬁéﬁéw&%ué{t{l; fgﬂme%’s (}lj).% g, %6‘%’ (t,

2-[ 3- Chl
ph [enoxy] OB@nzo% %?gg%{)g%%(g W?@gpybgﬁﬁgﬁg&gfﬂgg%ﬂ 'i)?é}‘ @@b (400M—Iz

DVSO- tUB) 8.9YULH Hd{ 5=2.4H, J=8.96),(H]1 8(AH5d, P=2t6t]z),-§1,(118, d,]J=6d9Hz) 8 5 Hz,
1H, 8.01 (dd, J =S.S, 1.5 Hz, 1H), 7.93 (d, J = 2.0 13z, 1H), 7.76(d, J
= 8.5 Hz, 1H), 7.59 (dd, J = 8.5, 2.0 30 Hz, H) 7.39 (br s, 1H), 7.12 (br
s, 1H), 7.10 (br s, 1H), 4.34 (4, Jgxarh %—% 1.34 (t, J =7.1 Hz,
1H). M5 (El~: mz 555 (MH). 1UL %812 001 33 Exanpl e 312 02N ~ NO2
COOMe 3x2 2 2 DEC 2004 PCT/US01/ 20756 3,5-Dinitro-benzoic acid nethyl ester

(312). To 3,5-Dinitro- enz (Al 1.2 was,.added
SOd 2. The nmixture W8S Wé?&ﬁ%g'db‘g’el @ﬂ“g mefﬂ%"yi%?eé%@ @&%?'WPWUM

under 14§ edyGefiudkERetyE-bed R S AR HRIAM]B0¢)] ssol ved in 100 mL of MeOH, cool ed
inice bath, and triethylamne (Al drich, 21 nmh, 150 mvl) was added sl owy

added. After the m xture was stirred at anbi ent tepperature for 3 h,
sol vent was renoved under reduced pressure. The regidue was diluted with

IIE

Et OAc and 1N HClI. 10 The m xture was extracted th Et OAc (100 nL). The
organi c -l ayers were washed cl S
\[P : )=
106

To a solution of 3,5-dichloro-4-(6-methoxybenzothiazol-2-yloxy)phenylamine (105) (1.40
g) in pyridine (5 mL), was added 2-chloro-4-trifluorobenzenesulfonamide 1.15 g. The

20  mixture was stirred at room temperature for 2 h. The reaction mixture was purified
directly by column chromatography (silica gel, AcOEt:hexane=1:3). The product was
triturated by hexane to give the title compound 106 (1.97 g, 82%) as a colorless powder.
mp 164-165 °C. NMR (300MHz/DMSO-d6) 3 3.79(3H, s), 7.00(1H, dd, J=2.9Hz,
J=8.8Hz), 7.31(2H, s), 7.55(1H, d, J=8.8Hz), 7.58(1H, d, J=2.9Hz), 8.00(1H, dd, J=1.5Hz,

25 J=8.1Hz), 8.20 (1H, d, J=1.5Hz), 8.37(1H, d, J=8.1Hz), 11.59(1H, brs). MS (M+H) 583.
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twice with a brine solution (100 nmL), dried over Na2S04. Re gQ%the

sol vent ( 97% of product, which was pure eno next
reacuonwﬁi"ﬁiﬁ#f(mow, DVMSO-d6) S 9.05 (t, J = 2.1 Hz, 'i’% S?’gz %%(d, J =

2.1 Hz, 3.99 (s, 3H). 15 Exanple 313 02N ~ NH2 CoOve 313

3- Ami no- 5 n| tro-benzoi ¢ acid net hyl Ezsmple 20013). 3, 5-Di ni tro-benzoic acid
net hyl ester (Exanple 312, 13.7 g, 60.6 mml) Pd/C (Aldrich, 1.34 g, 10%
0.61 20 rnnol), triethylamne (Aldricli, 36.4 nL, 273 mmol) was di ssol ved
in 30 nL of CH3CN. To the above sol ut| on was added a sol ution of HCOOH
(Aldrich, 9.7 nm, 261 mmol) in 30 CNdropvmse The m xture was
then refluxed for 2 h. After cool ed lézrrperature the m xture was
filtered through a Celite pad, wa€hed Wlt‘?h Et OAc, and the filtrate was
concentrated. The residue was purified289 chr orrat ography (5% 10% 25

Et OAc/ CH2C12) to gi ve 7.0 g (59% of product. 'H NWVR (400MHz, DVSO- db) 8
7.74 (t, J =2 = 2.0 Hz,
1H), 6.16 (s, 2H) 3 éwwgz’emt‘n&zaéz-ﬂwndzgw( 0@65?354 Biftis 65N -
COOH 344 2y riisth 2104 08 15 Wkt 48803 &'xdfnﬂmpeﬁoa Ité b SiR6dEMforpsf 4 (314) .

To a solution of 3-amno-5-nitro benzoic acid nmeth ester (Exanple 313,
1.96 g, 1ohlnmﬂn)llner(A2®m26152lﬂ2®0(hmd168) im 130fml5 of omb@smnea thick, was added

a solution_of NaN02 (Al dr,i 9 2 mn
ooy S has Ftt 10 me v b Radaddbo S Rl 245 e 560 ot

H20 and 1fmdl) aed tHeQhixhird SR4 tldn 1R@teCto A 0 oC f&itd K.IHEE Bixt9e v@sfcablea(i’om n, the
m xture was cooled to room tenperature and brought to H 3 wi,ith con. NH40H

The ni xt ureomdgmpsratpes diduted with 309 rEL@&bev(am@am ltervﬁeT ¢ prasinitafenyas s were

conceld  atdg vpin SH oL AEE el 806 Pt i Al e f s D e
MeCOH CH2C12) to gi vero/®sirsad s(o&&f’&l dffthepﬂﬂﬂbl fodudtHinNI¥8 th ¥ Q9 BHECT; RIVBO@I6) 8

13.64 (br s, 1H) 10.84 (s, % = 1.8 Hz, Q??S(tJ:Z.Z
Hz, 1H), Wwas@diedbromine Q‘\léncll §g 43Qm)m0160ma(%0 npp{pericyl. Fho mxtumegvas Vs -

S L o & sittfa addiBienc b ARG forSbiin) At wi then refluxed for 30 min Bifuation, ) 1.

sol ution (féll@ﬁed'b»}dwaswnéthélsbh@vkiMCg aadlefhef Ea(\&rmyﬁlo'ﬂ\ﬂ.éohdz @Ahidhgwas3. 85
mrol ) _Ln DVMF was ded NaH (A.drich, 340 The m xture

QLRI ety aﬁﬁwnem iy scbinged fiecrebouiee rhﬁ‘*‘éiz@“@uﬁ’Ef%uPdYeé 53, 782
3.85
19, 385 Witk Wit AR negl'%ﬁt}{&éértga ¢ i BHE ARl sofil vas'didsbivklitd 80d S NO

starting
mL of hot water and the cooled solution was brought to pH 9 with concentrated NH;OH.
Filtration followed by washing with water gave 17.8 g product. 'H NMR (400MHz,
DMSO-dg) § 7.76 (d,J =2.0 Hz, 1H), 7.59 (s, 2H), 7.29 (d, J= 8.5 Hz, 1H), 7.21 (dd,J =

20  8.5,2.2Hz, 1H). MS (EI): m/z 185 (M-+H).

Example 201

NH>
C,/(j:SH
201
25 2-Amino-5-chloro-benzenethiol (201). A solution of 6-chloro-
benzothiazol-2-ylamine (Example 200, 17.8 g, 96.7 mmol) and KOH (EM, 87 g, 1.55
mol) in 150 mL of water was refluxed for 2 d. The mixture was cooled to room

temperature and was diluted with ice. The solution was brought to pH 5 with concentrated
HCI. The mixture was extracted 3x with EtOAc (300 mL). The organic layers were
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cooled to roomtenperature, the mxture was poured to i ce/2LNDECI 200land _
filteredwOliR®o@B precipitate was triturated with CHZC12/ heuues/z0es6gi ve 990
ng (749 of product. 1H 103 WO 02/ 00C33 2 2 DEC 2004 PCT/ US01/ 20756 NWR

é“ggM{%d combined apd washed rite i 2 tgnggolition 0 1Ly Fiba byen esSR: Refibpa” )
2.1 He, Fﬁ tﬁ?Yveﬁﬁuﬁ&q’redh &d re@surg &veH?OS% odut @mg@)h@ﬁ% Msd)-s - To a

solution o ove pro I'n THF was ded HOAT 2.83 rnnol ),
HBTU (1. 20yd, P=835 Hapl ), 6&&(@@#:&&@}5&& rié{)ssém(@rh&ﬂ@zamﬁ 307(s1 nmol )
fol | oned h ch, 1.7 nL, 2Msolution in THF, 3.4 mmol). The
m xture éﬁ%@%ﬂ’%&éé% THF was rem)ved under reduced pressure and
the rgsidue was diluted with Et OAc and 1N HCl. The mixture was extracted 3x
with Et OAc (500 nL). The orgaiuc |ayers were washed twice with a brine
solution (50 nL), dried over NazSo&xampledbkentrated. The residue was
purified by 10 chronmat ography (15% Et OAc/ CHZO 2) to give 625 ng (56% of
product. 1H NVR (400MHz, DMS Od6) S 8.93 (br t, J =5 .3 H, 1 H), 8.68
(t, J=1.8H, 1 H, S SS9 (t, J=20nN% 1H, 838 (t, J=1.9H, 1
H), 8.06 (d, J:8.6Hz.IH),78 =2.1Hz, 1 H, 7.44 (dd, J =
8.6, 2.1 Hz, 1H), 3.33 (m 2H), 1.15 =7.2 H, 1H . M5 (El): mz 378
{M+tH) . 15 Exanpl e 3x6 O NEt 316 3- Am o 5-chl oro- benzot hi azol - 2-yl oxy) N
et hyl - benzam de (316). 20 3- Am no- 5- ( ((F‘Zgl or o- benzot hi azol - 2-yl oxy) -N

et hyl - benzam de (316) was synt hesi zed #

3-{5-chl oro- benzothz@ﬂbr@ﬁ-&h&&sﬂen%&%mia@zylm@saaﬂéﬁafﬂe (315, 620 ny,

1.64 mmol) in a simlar nmanner as described 1 n Exanples 16-23 (Met hod A) .
1H NI\IIQ (mawbmmtmmrmejﬁ)m&dx&mw(zgaﬂoennmol):u@@mhofDMSOmgssa ed J =8.6

TZ =1, 8 HzP°“fL (ddfﬂ 135’59%% &"31‘1”@ éz'i),%g, lé’@%ﬁ!ﬁ)ﬂ %h%‘@i o WS S%“Tg%ﬁfz”k%ﬁy g52gt

(m 2H), t%m%gra{lfre fo]r i} ﬂ tﬁeﬂ"%as éﬁﬂted witk 2(]Ebf waﬂéir I Phe3d@nlrdMd clarified by WO
02/ 00633 Exanple 317 OC, F3 EtN ~ ~ ~S~ ~ O C 317 22 DEC 2004
PCT/ US01/ ﬁln'ati@n and the ﬁltrate was ac1d1f1ed to pH 4 with con HCI. The mixture was extracted

T o AT Bl o GBS

3- (5-13"| OBnPRNARINUOE PHE)2dNEDHVer N2;SO4. Removal of the solvent under reduced
5-(2=chl oro-4-trifluoronethyl benzenesul fonyl am no) N efhyl -benzanm de (317)
was pressure gave 18.4 g product H NMR (400MHz, DMSO) 6 8.11 (dd J=8.3,13 Hz,

1H), 7.93 (dd, I = 8.0, 1.3 Hz, 1H), 7.40 (td, ] = 8.2, 1.3 Hz, 1H) 5.06 (s, LH). MS (EI):

m/z 188 (M-H).

20 Example 203

NO2
(;[SBn
cl
203 .
Benzyl 2-chloro-6-nitrobenzenethiol ether (203). To a solution of 2-
chloro-6-nitro-benzenethiol (Example 202, 9.5 g, 50 mmol) in 200 mL of DMF was
25  added NaH (Aldrich, 2.60 g, 60%, 65 mmol). The mixture was stirred for 20 min, then
was added benzyl bromide (Aldrich, 6.2 mL, 52 mmol). After stirred for 3 h, the mixture
was diluted with 2N HCI, extracted 3x with EtOAc (200 mL). The organic layers were

combined and washed twice with a brine solution (200 mL), dried over Na;SOg, and

(N



synt hesi zed (71% from 3-am no-5-(5-chl oro-benzot hi azol - g Bgﬁ
et hyl (316) in a simlar manner as described iz 70- 91
1HNNR(W?”DNBOd)81141(s 1 H, 851(brt 39

8.2 8 (d, 8 .3 H, 1 H, 817 (s, 1 H, 10 7.99 ( d, 86Hzl
7.91 (d ancerara&d-imdenv&munﬂ "Dlﬁ:r(ssidueras chromagographiegl (4(7%639% m 2H), 7. 42

32 7o G fetene (et 1482 wBeR ol ppocoh AP pNFe sl £ (f’

dbo N\ O/ ﬁd\i £=318 13 42190, ?W@(@&ULOR b ﬁ?,q{z aﬂzlwwk 521 frdimhr 087,18

benzenesul f onyl afi no) N €f hyl -benzam de ( i
3- ( 5- Chl of-3FBnZ.0 0. G ah,-2H)y HA 2§, 251)( 2, 4 di chI or o- benzenesul f onyl am no) - N
et hyl -benzanude (318) was synthesized (83% 20 from

3- am no- 5- (5-chl or o- benzot hi azol - 2-yl oxy) - N et hyl - benzam de (316) in a

simlar manner as described in Exangkfspié@091l. 1H NVR (400MHz, DMSO-d6) 8

11.26 (s, 1H), 8.51(brt,J=5.5Hz,|H),8.06(d, J=8.6Hz,|H),8.01(d, J=8.6

Hz, | H),7.91(d,J ~o; WO 02/00(33 2 2 DEC 2004 PCT/ US01/20756 = 2.1 Hz, 1
J = 8. 6,

H, 7.77 (d, J =2. 0 Hz, 1 H, 7.60-7. 56 (m 3 H, 7.43 (dd,
2.1 Hz, 1 H, 7.25 (t, J = 2.1 Hz, )

1H . Ms (El): ~atlz 554 (MH). Exa
3- (5- Chl or o- benzot hi azol - 2-yl oxy) - 5-
benzenesul f onyl am no) - N et hyl - benzam dg
3- (5-Chl or o- benzot hi azol - 2-yl oxy) 10
5-(2, 4-di chl or o- 5- net hyl - benzenesul fonyPam no) - N et hyl - benzam de (319) was
synt hesi zed (81% f Em@n%yﬁﬁlmayl%-éﬂoebﬂphé@ylbﬁﬁi@(mDJBe%zylhﬂXan)ﬁ-Bl-

et hyl - benzam de (31~ .in | ar manner as described in Exanp 70-91. 1H

NVR (Hbo w&lor@&s@ywme(@ﬂ 2/418 synthesiged fgpns benzyh 2-ohlorg- G-mSOQC%?net , 8.08

1 a5 1 Hz,
(S ;') . SZa}%ggb? tho. (%50-7{39%%5@1 Héﬂlﬁmlm ; dnnergasld%ggnbeﬁﬁsz %x&%ph;ﬁ 18 %t L
mz,z é;?) (%moa@am%zgmowz , BISO). 7.2¢47.18 (18, SH) 719, (t]JH}SOHﬁlBiJ)
(55 b s Pooidoh o R rizblfi T P8 Gokey $-OphdrEF) D3 S5 2R The Podicioyt
ester (32Qhsylcd cﬁrc@ﬂgfééhehéﬁrr c%ﬁ%?ﬁﬁi@%%le%t)&' oxy) - phenyl ] - car bani ¢ aci d

tert butyl ester was synthesize from 3, 5-di hydr oxy- benzoi c
acid [Aldrich, 770 I oI

NB3 (m 2H), 1.07 (t, J = 7.2 He,

(B?g;ﬂ or o- 5- et hyl

Example 205

NH2.HCI
; SH

Cl
205

2-Amino-6-chlorobenzenethiol hydrochloride (205). To a solution of 2-
20  benzylsulfanyl-3-chloro-phenylamine (204) in 140 mL of benzene at 0°C was added
AICl; (Aldrich, 23.8 g, 179 mmol) in portion. The mixture turned to purple. After stirred
at ambient temperature overnight, the mixture was poured to ice and EtOAc and stirred
for 20 min. The mixture was extracted 3x with EtOAc (500 mL). The orémﬁo layers were
washed twice with a brine solution (400 mL), dried over Na;SOs, and concentrated under
25 vacuum. The crude product was treated with 145 mL of IN HCl in ether. The product
(13.6 g) was collected by filtration and washed with hexanes. "H NMR (400MHz,
DMSQ) 8 7.05 (t, J = 8.2 Hz, 1H), 6.70 (d, ] = 8.2 Hz, 1H), 6.61 (d, ] = 7.8 Hz, 1H).
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WD 02/ (10&33 2 2 DEC zZ004 PCT/ US01/ 20756 nmg, 5 nunol) and2 EC 2004
2,5-dich ot hi azole (253, 2.03 g, 10 rrunol) in a sj f r nner as
descr i bewﬁﬁ@génpl e 263. i H NMR (400MHz, DVSO-d6) 8 9.91 éEP%Q‘,’H%P&, 8. 02
(d, J =8.6 Hz, 2H), 7.84 (d, J = 2.1 Hz, 2H), 7.54-7.51 (m 2H), 7.42 (dd,
J =8.6, 2.1 Hz, 2H), 7.34 (t, J = BExdmnple206H), 1.47 {s, 9H). M5 (Eli: n:/z
560 (MtH). 5 Exanple 321 H2N S ~ ~ C C S 321

3, 5-Bi s- (5-chl oro- benzot hi azol - 2-yl oxy) - phenyl am ne (321). 3,5-Bis-(5 10
chl or o- benzot hi azol - 2-yl oxy) - phenyl am ne (321) was synt hesized (94% from
[ 3,5-Bi s (5-chl oro-benzot hi azol -2-yl o H@hyl]-carbanic acid tent-butyl
ester (320) in a simlar manner as d in Exanple 273. 1H NMR
(400MHz, DVMBO-d6) 8 7.99 (d, J = 8M& HZ, 2F), 7.83 (d, J = 2.0 Hz, 2H)

7.40 (dd, J = 8.6, 2.1 Hz, 2H), 6.70 (2063 = 2.2 Hz, 1H), 6.58-6.55 (m

2 5 S o RS bt R il adg, PABRL RSy Rocfadninfe? N

trifl gor o(set)Ryds suepurdeg sk 610860 6K OBRRY.-g) b water (50 mL) and heated to reflux
[3,5-Bisfgggchloro-benzothiazol-2 wese) )

yl oxy) - pheysynight - Afiergaeling to pnbigat smperaure pha selnbien py edinsiedito nB o Mithyas
) E AR ' pdathis : oS
(3o1) < n” Bt 2, THeQMconectliBad o R Ry ML ARl I GRF A Ry

DVSO- d6) fesitihe was (divsolsed tippethylén® chldiide GRiedbvar iagh&iking stifdte bed1/ 20756 1H),
8.32 (d, J =8.2 , 1 8.20 (s,. .01 (d, = 8. Hz,.2H), 7.87 (d,
J =83 Hz?ncma}tegtzwnm%e ayefioy S@hflé‘%ﬁs ,°°nf?1§13137‘ﬁ9,ﬁ65(“ﬁﬁ Zsmnogg-wﬂwﬁu (m
2H) . P (B&hzefikiol 188 AHXRIR | §6-BRESO) 1 6.882 Hd, 3230 11H), 6,744 (dd
[3,5-Bis-(5-ghlopoggé%g%t %zol-z-ykoxy)-ﬂﬁzny ]-§¥4-di6hlgfo @,
benzenesul+$& 2diz,dél){ 8605 (d,N=8.4 Hz, 1H); 4.885 (br s, 2H); 3.32 (s, 1H); 2.103 (s, 3H). MS

[ 3,5-Bis-(5-chlorg- ot hi azol - 2-yl oxy) - phenyl]-2,4 10

di chl oro- E)@)rz’é/ﬁe{ﬁﬁ a\g'}b{n de (323) was synthesized (57% from

3, 5-bi s-(5-chl oro benzot hi azol - 2-yl oxy) - phenyl amine (321) in a simlar

manner as described in Exanples 70-91 . 1HNOMR (400MHz, DMSO-d6) b | | .42
(br s, 1H, 8.1 1 (d, J = 8.6 Hz, IH), 8.

c Cl
4

5 S
W
6 7

Table 9

Compound X
207 6-Cl
208 7-Cl
209 6-Me

15

The compounds of Table 9 were prepared using the method of Example 8.
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(d, J = 8.6 Hz, 795(d,J=2.0Hz,1H),7.79(d,JZ?DE(BE%ZI-D
7.53 d 1.9 Hz, 1H), 7.45-7.41 (m 3H), 7.12.7
(El): n: ‘B’é‘@“?’lvr 15 Exanpl e 324 324 N ng}"’

[ 3, 5 Bi s- (5-chl or o- benzot hi azol - 2-yl oxy) - phenyl ] - 2, 4-di chl oro-5 20

met hyl - benzenesul f onam de (324). N EsyubpBi207(5- chl or o- benzot | uazol - 2-yl oxy)
phenyl ] -2, 4-di chl or o- 5- net hyl - benzenesul f onanai de (324) was synt hesi zed
(70% from 3, 5-bi s-(5-chl oro-benzot hi azol - 2-yl oxy) - phenyl am ne (321) in a

L 2 Gy MR S o g e
1H), 8. 01(406MHz, DMSO-& 5 82H) (s, ZH)58.234(d, 1+2, 1 Hz 78y, 4,90Xd 2 80 Mz, 1I4) | 7. 43

B SE AR A RO R L A R

3-Chloro-5-vitro-benzoic acid nmethyl ester (325). 3-Chloro-S-nitro 10
benzoic acid nethyl ester (325) was synthesized (85% from
3-anmino-5-vitro-benzoic acid nethyl Egample 20813) in a simlar nmanner as
described in Exanple 255. 'H NWVR (400MHz, DMBO-d6) 8 8.57 (t, J = 2.1 Hz,
1H), 8.53 (dd, J = 2.1, 1.4 Hz, 1H), 8.33 {dd, J = 1.8, 1.6 Hz, 1H), 3.94

(s, 3H). 15 Exanple 33%@0%-2-@%2&9{3#0342@.&% mz@npbé:zmmazmbezml e AR

(326). To a solutio nitro benzoic acid methyl ester (325,

2.75 i) 14008MHrIYSOrdHG 8l 6f 2HR G Med, baded 1) He, H3), at5|6c(h Jot 7.8+ (EM

5.10 g, 0 ur rredfor 2 h. MeOH
was rem)vi%) %ngi'g& )r'edﬂﬁz'f? gir:%séajzzs Qgﬁgﬁﬁp@ﬁh ﬁ&‘@ﬁ)@sﬁ diluted with water,
brought to pH 2 with con. HCl. Filtration followed by washing with water
gave 2.35 g (92% desired product. 1H NWVR {400MHz, DVBO d6) 8 14.02 (s,
1H), 8.57- 8 52 (m 2H), S.31 (dd, JExam@le20% Hz, 1H), 3.94 (s, 3H). Ms
(El): mMz 200 (MH. 25 ~o~ WD 02/(10(i33 2 2 DEC 2004 PCT/ US01/ 20756
15 2-(2,6-Dichloro-4-nitro-benzyl)-6-methyl-benzothiazole (209). 1H
NMR (400MHz, DMSO-ds) § 8.40 (s, 2H), 7.84 (br s, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.28

(d, J = 8.3 Hz, 1H), 4.84 (s, 2H). MS (EI): m/z 353 (M+H).

NHgz

C Cl
4 X

S8/
4

o

Table 10

Compound X
210 6-Cl
211 7-Cl
212 6-Me

20
_ The compounds of Table 10 were prepared using Method A described in
Examples 16-23.
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Exanple 327 C/ NO2 O Me O 327 (3-Chloro-5-vitro-phenyl)- aczegogcagg;,

ruet hyl as0@g/04e327). To 3-Clloro 5 5-vitro-benzoic acid (pd@ysode

.7 nmol) was added SOCl 2. The m xture vvas refluxed overni ght. The excess
SCC12 was renoved under reduced pregsure gl ve the corresponding acid
chl oride. The above acid chloride §"“HP %ed in 15 nL of CH3CN, cool ed

to 0 C A mxture of TMSCHN2 (Al drich, 11.7 nm.,, 2M 23.4 mmol) and Et 3N,
whi ch was al so cooled to 0 C, was added. The resulting m xture was stirred
for 4 h. The 10 soI BénDicldor or 4 (feviddrerbeezothindoke2¢lpethyheplenyhanined21®si due
was dil ut I m ract ed W Et OAc
( 100 i) E@%Mﬁérﬂgﬁrlﬂl& é&%ﬁl?@mﬁﬁ%a&ﬁbréﬁe gﬁ%ﬂ n (100
m.), ie d Y i

cmonS%og?é%Sf{ 2o ) PR B S T AP N M L
(400MHz, OMBE)J6) 8 S.53-S.50 (m 2H), 8.35 (t, J = 1.7 Hz, 1H), 15 7.35
{s, 1H). To a solution of the above product (2.1 g, 9.29 mml) in 45 nmL of
MeOH at -25 C was added a m xture of AgOBz (Aldrich, 213 ng, 0.93 niuol)
and Et3N (Aldrich, 3.9 nl, 27.9 nnnpkim@iopwi se. The resulting m xture was

stirred till anbient tenperature was reached. The sol vent was renoved under
reduced pressure and the 20 residue was diluted wth Et OAc and 1N HCl. The

m xtu was extract 0 . T rganiC.J ayers. we washed
t wi cei@l tEHa bri ne g’% éx‘ih\(@n 455} %r‘g ?fﬂ'%‘hi*b‘\?(grsmi?%@‘i')anﬁﬂfyg éiped

The resi dud NWR @90MHALDMSO &84 TahE H29 ﬁ%mﬁe%)st kxge 925
ng (43% -of oduct 1H NVR Qi%OM—EQQCDCB) 8 Pf)IS (t, J = ( 2H)9 1 H,
S.07 (t, §52H), 654fs, 2B)MSHEDRmYz 343 M+HH)E Hz, 1 H), 3.74 (s 2| , 3.73 (s,
25 3IT). 110 " WD 02/ 00133 Exanple 328 C/ NO2 COOH 328 2 2 DEC 2004

PCT/ US01/ 20756 (3-Ciloro-5-vitro-phenyl)-acetic acid (328). To a solution
of (3-Chloro 5 5-nitxo-phenyl)-acet Egample21®et hyl ester (327, 920 rng, 4.0
mmol) in 20 nL of MeOH was added a sol ution of NaC]—I (EM 1.6 g, 40 mmol) in
10 nL1%f HzO The mixture was ' stirred for MeOH was renoved under

Cff'ﬁcﬁgnpr Ha $hea%fdsx?’3&'9‘“‘”@-%3%@‘5’%%94"? -BriBhb ohehobifing (A

I agg& s we HI\W]@I?OL%I@@MSOM@BW%Z@Q 75Qh1,l12Hg,n7 25(&:}drr1l)=8$1rl| S HizpVH), 6168
Na 4. R of the 49 q 1H NVR
(400MHz, %@d% 6gs, HJ)?‘?éS 542@332- 5,3 Hgg‘dg(@ﬁ) gz 3"259,%\43&?7 (s, 3H).

Exanpl e 329 C 15 329 5- Chl oro-2-(3-chl oro-5-vitro-benzyl)-benzot hi azol e
(329). 5-Chloro-2 (3-chloro-5-vitro-benzyl)-benzotliiazole (329) was

synt h&8i zed (92% from (3-chl or o- Exiampdes2¥34320 - acetic acid (328, 430 ng,
2.0 nunol) and 2-am no-4-chl oro-benzotluazol e hycliochlori.de (6, 392 ny,
2.0 mol) ili a simlar manner as described in Exanple 8. 1H 20 NWR
(400MH, DVSO-db) 8 ’ﬁz&%n(ﬂ%n&s oflﬁ)b’le ﬁl %&e(ﬁre a}effrgrrpcdﬁf_%ouﬁhgm’ﬁablgléd J.
8.6 Hz, 1 H), 8.06 (d 32 ik A7 a3 =
8.6, 2.0 Hnad the ¢dyresporiding aylszwnylwslo(rewsmmMe@e@D(daseqbedrm Examples 70-

91.

25

[ Qg

“NH

C Cl

09



WD 02/ 0(1633 22 DEC 2004 Exanple 330 NH2 330 5
3- Chl or oy or o- benzot hi azol - 2-yl net hyl') - phenyl am ne <
Chl or o- 5- %922?1‘1%0%0 benzot hi azol - 2-yl i net hyl') - phenyl ani ne (P l@3\1/\%3 S
synt hesi zed (95% from S-chl oro-2-(3-chloro-5-vitro-berizyl)-benzothi azol e
(329) in a simlar manner as descri bédhblolExanpl es 16-23 (Method A). 'H NWR
(400MHz, DMSO-d6) 8 8.07 (d, J =8 .6 Hz, 1 H), 8 .046 (d, J =2. 0 Hz, 1
H, 7.46 (dd, J = 8. C&mimh’ﬂd 1 H)X 6. S 3 @r s| 1 MW, 6.49 10 (t, J =
1.9 Hz, 1H), 6.46 (bn—s; 4 30(s—2H) —MS—{(E-——ni+2-309 (M+H).
Exanpl e 331 2- Chl oi -c-N 25 Tedl CF; H
[3-cliloro-5-(5-chlo Otﬂld&_@'l-é-yi Nyt )=p ﬁplylj-él 5
trifluoromethyl-benzg nes fona i dé (331)] 2- Chl or o-
[ 3-chl or o- 5- (5- chl or dbenzashi azjo-C2- yl mef @yl ) - phen¥d - 4- t ri|f | uor onet hyl - ben
zenesul f onam de (331)l-was-synt i (839 from
3-Chl oro-5-(S-chl oro- beandlﬁl uazo't'"Ci-yI rretﬁ%) phenﬁ anune (|1330) iii a
simlar manner as deg iy ptes VR—{400yHz, DVSCQdb) b
11.26 (br s, 1H), 8.19 (3’,?7\1 = ?‘?IHZ, Fﬁjl 8. 08- 8%3 (m iH) . 7.69 (dd, J
= 8.3, 1.3 20 Hz, 1 H), 7149 (dide-Me = 8- PCFe- 1 Hz| HL 7019 (t, J =1.4
Hz, 1 H, 7.09{br s, 1 H, 704 (t, J =019 Hz 1K) 44?(3, 2H) . M5 (Eli:
nz/z 549 (MH. t12 V\01192/ 00 63 ExanpCt 332 33H 2 2 DEG 2004
PCT/ US01/ 20756 2, 4- Difeht
[ 3-chl oro-5-(5-chl org- be‘rj?zzét hi az§)1M§-yl me?hyl ) pher%‘f] - benzenesul f onam de
(332). 2;4-Dichloro-N[3-chloro-5-(5-chloro 5
- benzot hi azol - 2-yl i net hyl ) - phenyl ] - benzenesul f onanude (332) was synt hesi zed
(78% from 3-chl oro-5-(5-chl oro-benzot hi azol - 2-yli net hyl ) - phenyl am ne (330)
inasimlar ., manner as descri bedExampla2}d es 70-91. 1H NWVR (400MHz,
DMSO-d6) 8 11.09 (br s, 1 H), 809 (d, J =8. 6 Hz, 1 H, 8 O0s(d, J =20
Hzl , 7.95 (d, J =86 H, 1 H, 7.79 (d, J =2.0 Hz, 1 H), 7.50 (dd, J
= 8.6, 2.0 Hz, 1 H),4_ ( J . Y4 _101H)
AT YRthaltry 2%‘1&?0 N'gss dushlﬁfgw(_a c?ﬁ«}i? %e%gkﬂhla{?)lfh Mchfl ,
HC-~N ~$henyl]-4hb'1fﬁld\ioﬁle%58 tﬂdizﬁn@u[fon#ﬂ:tule—(@l]}) 'H NMR (400MHz, DMSO-

L O O oLk T B S8 s D F ok 23 45! BYbs a0 g0 A= 19 2, 11D, 799

[ 3-chl oro-a: J(ésqnlwrm 789(d J=8.7Hz, 1H), 7.49 (dt, 8.7, 1.9 Hz, 1H), 7.23 (s, 2H), 4.60
benzot hi azol - | met hy ) §)8 enyI -5 met hyI benzenesul f onam de (333) was

synt hé9i zds 2@93 S Elym/z 583 (M-H)

3-chl oro- 5- (5-chl or o- benzot hi azol 2-yl met hyl ) - phenyl am ne (330) in a
simlar manner as described in Exanples 70-91. 1H NWR (400MHz, DMSO- d6) 8
11.03 Example 214

2,4-Dichloro-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-ylmethyl)-
15 phenyl]-benzenesulfonamide (214). TH NMR (400MHz, DMSO-dg)  11.40 (br s, 1H),
8.18-8.12 (m, 2H), 7.93 (t,J = 1.7 Hz, 1H), 7.90 (dd, ] = 8.7, 1.1 Hz, 1H), 7.69 (dt, J =
8.6, 1.7 Hz, 1H), 7.49 (dt, J = 8.7, 1.7 Hz, 1H), 7.20 (s, 2H), 4.60 (s, 2H). MS (EI): m/z
549 (M-H).

20 Example 215
2,4-Dichloro-N-[3,5-dichloroe-4-(6-chloro-benzothiazol-2-ylmethyl)-
phenyl]-5-methyl-benzenesulfonamide (215). 'H NMR (400MHz, DMSO-dg) 8 11.33

(br s, 1H), 8.18-8.15 (m, 2H), 7.90 (dd, J =8.7, 1.7 Hz, 1H), 7.87 (d, J = 1.7 Hz, 1H),
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20(brs 1H), 805(d,J=8.6Hz,1H),802(d J=20Hz H?) Ol(s
Q‘gé% 11), 7.48 (dd, J =8 . 6 2.1 h, 71?2(rfhﬁf3§ff’*1

7 07 (br ¥04°°7 04 (d, J = 1. 9 Hz, 1 H), 4. 42 (s, 2BFT/USOY@TEE ~ 3p) |

Ms (EI): i/z 529 (MH). 113 WD 02/ 00G33 Exanple 334 5 10 2 2 DEC 2004

PCT/ US01/ 2@936t, L=t8.Ar2y0 Elapvpla) vl (s,T2H) 4568 (91 210)) 23D (s, 3H). MS (EI): m/z 563

3-chl oro- 8\4(5 chl or o- benzot | uazol 2-yl oxy) - phenyl am ne (273, 31 ng, 0.1

mnol) in HhL of pyridine was added the corresponding sul fonyl chloride.

The m xture was stirred at 40 C overnight. The pyridine was renoved using

Genevac vacuum system The residue was purified by chromat ography using a

silica cartage (Varian, 2 g) and VaEsampls2lystem elyted with suitable

sol vent system (50% 80% CH2C12/ hexanes or S% 25% Et OAc/ hexanes). The purity

- of the’ products was checked by HPLC and LCM5. / ~ Fs /| ~ Me I\/E Ar \ ~~~2C

V1 Bt CF ~ | ) BY;
587( M+ -n 499( MH) 15 M&"dﬁﬁg -aféh16Fo-§ 07 Chlor - cth i ML) mg 55 ny

25 ng 35 pgenzm-sammrpmeﬂmmmmmmwd\mﬁm(4091\&& BMSO- ~| ~|

as70wr) 9% L0MnIEae IR I dts The 5190 Bl 4 00 sibauct b

2 2 DEC 2 / 1/ /(s 44
L, 2908 T 0 ST SO0 T2 4. W
|/ /16- \ SBB(MEHNO0 ng 501 (M+H) ,I‘~. \ o~—~

‘ Example 217

2,4-Dichloro-N-[3,5-dichloro-4-(7-chlore-benzothiazol-2-ylmethyl)-
15  phenyl]-benzenesulfonamide (217). "H NMR (400MHz, DMSO-d¢) 5 11.40 (brs, 1H),
8.14 (d, J = 8.6 Hz, 1H), 7.95-7.90 (m, 2H), 7.69 (dd, J = 8.6, 2.0 Hz, 1H), 7.58-7.48 (m,
2H), 7.20 (s, 2H), 4.64 (s, 2H). MS (EI): m/z 549 (M-H).

Example 218
20
2-Chloro-N-[3,5-dichloro-4-(6-methyl-benzothiazol-2-ylmethyl)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (218). 'H NMR (400MHz, DMSO-
ds) & 11.53 (brs, 1H), 8.35 (d, J= 8.3 Hz, 1H), 8.18 (s, 1H), 7.99 (d, ] = 8.3 Hz, 1H),
7.78-7.70 (m, 2H), 7.26 (4, J = 8.8.4 Hz, 1H), 7.22 (s, 2H), 4.56 (s, 2H), 2.39 (s, 3H). MS
25 (ED: m/Zz 563 (M-H).

Example 219

2,4-Dichloro-N—[3,S-dichloro-4—(6-methyl—benzothiazol-'2-ylmethyl)-
30 phenyl]-benzenesulfonamide (219). 'H NMR (400MHz, DMSO-dg) & 11.37 (brs, 1H),
8.14 (d,J=8.6 Hz, 1H), 7.93 (d, J = 2.1 Hz, 1H), 7.79-7.74 (m, 2H), 7.69 (dd, J = 8.6, 2.1
Hz, 1H), 7.32 (dd, J = 8.5, 2.0 Hz, 1H), 7.20 (s, 2H), 4.56 (s, 2H), 2.40 (s, 3H). MS (EI):
m/z 529 (M-H).
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20ng493(|\/H—|) 75 ng 50 g 40 my 597( MeH) 499(?/++H)F|)4gg(|\m % | '~\
-~ CF345 45 ng 487( MrH) 535( M

ooF3 \ ‘KP”E""%){) e~ NA 1= ~(s H)I | ~ \ FsC ~ ACT/USO143p *25
Product 40 ng 38 ny 70 ng 62 ng M5 535(M+H) 535(MtH) 666( MtH) 605( MtH) 1la
WO 02/ 00633 2 2 DEC 2004 PCT/ USO1/BRZMGIOROM C - ~ | ~~ / | ~ ( \ | \ Ar ~
\'\ / ~. NACHN F C Product 26 my 50 my 35 ng 65 my MS 455( MiH) 542( MrH)
48T(MFH) 622(MeH) ~ 1/ "~ , "2/ ~~\ s~ A ~~~t~~N\ CHNC ~ 5

: 581
R U g a6 AR
Pr oduct 5@hngyl£-6—mgth4'5bﬂlyzdﬁ@sutg)m:ﬁ$3ﬂﬂ} H 2R NHOOMBIZO DMESQO-dg B8 (INH39) Me r

15 15 365 AN IbESH Al T EGUT R 10 et ) oy S8 o, TR SE s D Gy &0
ga;({vwa; 552, ﬁ 5‘% H€S -5 2&%@%@2‘%@%@@@%}1 S 0 % g?o?g |v|+ﬁ|)5 Ne O
02 |

Example 221

=
10 221
Quinolin-2-yl-acetonitrile (221). To a suspension of 2-Chloromethyl-
quinoline hydrochloride(TClI, 4.28 g, 20 mmol) in 50 mL of EtOH was added a solution
of NaHCO3 (EM, 3.36 g, 40 mmol) in 30 mL of H,0. The mixture was stirred for 15 min,
then was added KI (Aldrich, 4.5 g, 30 mmol) and KCN (Acros, 1.95 g, 30 mmol) and the
15  resulting mixture was refluxed for 4h. after cooled to room temperature, EtOH was
removed under reduced pressure. The residue was extracted 3x with EtOAc (200 mL).
The organic layers were combined and washed twice with a brine solution (200 mL),
dried over Na,SQy, and concentrated under vacuum. The residue was chromatographed
(30% EtOAc/hexanes) to yield 2.76 g (82%) of product. '"H NMR (400MHz, DMSO-
20 de) 6 8.42(d,J=8.4 Hz, 1H), 8.05-7.97 (m, 2H), 7.85-7.76 (m, 1H), 7.67-7.60 (m, 1H),
7.54 (4, ] = 8.5 Hz, 1H), 4.45 (s, 2H). MS (ED): m/z 169 (M+H).

Example 222

222
25 2-(2,6-Dichloro-4-nitro-benzyl)-quinoline (222). To a solution of
quinolin-2-yl-acetonitrile (Example 221, 2.76 g, 16.4 mmol) in 30 mL of DMF, was
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Ar~~~~N~~~'(~N/HC~I~M-I5Product12 4?00[@18@
M5 496( MrH) 503§M+H) 624( M-H)  509( M+H) ,~ N02 / ~ Z\

MeOOC O¥QP2/09633| / v ~ S 3 Product 50 ng 20 gy 20 50 PﬁJ"iﬁ?"&/ﬁ’ﬁ%( M+H)
564( MkH) 527(MH) 545(MFH) Ar / |~ [/ | '~ N ' ~" cooveV "ON ~, , MO /

Pr oduct é@déamalr@(mr%ﬁ ITE4~§06(D\% Mol Eﬁ@dl)/ﬂﬂd)théﬁﬁ.(d\ﬂré-&vagp@lﬁ(rwfdy 18830OMFS) 15
OVe MO0 ONAr ~ ~ S ~ ~ ~ -~Fc:vF>roo|t4%‘b gn§15rrg
40 m- lvstltel@(qmeMQawmmdeQM( ﬁzﬂmﬁhlqreglémﬁll)ze%(ﬁ%‘?s 3. ggd ﬂ%‘b‘é 0%,
Product 30

srzg( l|\J/+C+H) the Jg"%elfv%“%éi% “H%? °Vef‘“é%béﬂ)wﬁd%@ H ﬂ%ocgu dzmjz L D004

PCT/ US( 134.80 &% wabcBllectedlty filiratios fd‘]dbhi)ed%yhﬁrdshmgbﬂﬂzw'ater JFONMR (40008l z,( 400) .
s-Nitro-benzotl uazol e-2-thiol was_10 synth SIZ

2- chl &r o DMBO-dd5aki- $3 (ﬁelﬁh,a%%@( &/)9-6 HzalH), %q ira:?neﬁza%gégﬂ B2d in

Exanpl ficat d di t
EXZW”B'S 180 1H0 R bt L TR e TS BT R e B (e
J=28. 8 I2 . 3 Hz,THe dtpve Znﬂ%gfaﬂucﬂ( 36 @) was stwperided)in amscmr(sdfsoni 1.8 Hz,

1 H). 401 | | ~ H b
ac.“é (4dEph ﬁgl bl oA ang Gy s SRR E S VRO R B o
(Aldrich, %dQ% 5&%% ?@ﬁﬁﬁﬁgélmgé" 1 ix e wa& bl%ught {62 E8 %ilesdd. NwporRdded

nz- CPBA 12s mmol) in portions. The m xture was
stirned can&nmrgémacteﬂeammemm (20)0 mibe ’Eimlorgamc uudxsrwcrre@gmbmeéraeésur e, the

e e g
g 2 aZG (%a ot %Bg %'gduejw%chrgm%gx(agﬂed do%-Bs4 Et@A%/ﬁé;anés) t) yielt2.8¢tg(d, J =
ofproduct ' NMR (400MEz, DMSO-dg) 5 8.39 (s, 2H), 8.33 (d, T = 8.5 Hz, 1H), 7.95
(d, 7 =7.8 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.69 (td, J = 8.1, 1.3 Hz, 1H), 7.56 (td, ] =
15 8.0, 1.0Hz, 1H), 7.45 (d, T = 8.5 Hz, 1H), 4.74 (5, 2H). MS (EI): m/z 333 (M+H).

Example 223

223
20 3,5-Dichloro-4-quinolin-2-ylmethyl-phenylamine (223). 3,5-Dichloro-
4-quinolin-2-ylmethyl-phenylamine (223) was synthesized (84%) from 2-(2,6-Dichloro-
4-nitro-benzyl)-quinoline (222) in a similar manner as described in Examples 16-23
(Method A). "H NMR (400MHz, DMSO-d¢) § 8.24 (d, J = 8.5 Hz, 1H), 7.91 (m, 2H),
7.72 (td, 1 =7.8, 1.4 Hz, 1H), 7.54 (td, = 7.8, 1.0 Hz, 1H), 7.13 (d, J = 8.5 Hz, 1H), 6.69
25 (s, 2H), 5.67 (s, 2H), 4.41 (s, 2H). MS (EI): m/z 303 (M+H).
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118 WD 02/ U(1(33 Exanple 402 CI Ma, | OSO NHBoc 402 z z I; o%
PCT/ USOl/@@%?/@M? - Chl or o- 5- et hanesul f onyl - phenyl ) - car ban‘i‘z ¢ /quégt - but yl
ester S (4 ) - Chl or o- S- net hanesul f onyl - phenyl ) - car bam ¢ aci ert-butyl
ester was synthesized (79% from 2-chl oro-5-mnmet hanesul fonyl - benzoic acid
(401) in a simlar manner as descriBsymple 24anpl e 263. 1H NVR (400MHz,
DMSO-db) 8 9.02 (S, 1H), 8.21 (d, J = 2.1 Hz, 1 H, 7.75 (d, J =84 Hz, 1
Hy, 7.65 (dd, J =8.4, 2.2 Hz, 1 H), 3.23 (s, 3H), 1.48 (s, 9H). Ms (HI):
ntlz 304 (MH). 10 Exanple 403 | M\, ¢l L ~~NH2 O O 403
2- Chl or 0- 5- met hauesul f onyl - phenyl am nd_{¥
met hanesul f onyl - phenyl am ne was synt YZedlH r om
(2- chl or o- 5- net hanesul f onyl phenyl) -2 am gsacid te~-t-butyl ester (402) in
a simlar manner as descri bed inFémpI e 2f Thi s product w thout further
purification was used directly in Exa NGNS NVR (400MHz, DVSO-d6) 8 7.45
(d, J =8.3 Hz, 1H, 7.30 (d, J = : 7.01 (dd, J = 8.3, 2.2 Hz,
1H), 5.94 (s, 2H), 3.14 (s, 3H. 2 yanpre 404 O ~OMSS ~ NI / ~)-SHS
404 5- Met hanesul f onyl - benzot hi azol j (404). 5- Met hanesul fonyl 25
benzot hi.azol e- 2-t hi ol was synt hesi zed ffom
2- chl or o- 5- net hanesul f onyl - phenyl am ne 24 W 02/t1(1(33 2 2 DEC 2004
PCT/ US01/ 20756 (403), ¢ S 5 3G HTBRE 2§ G 1 npl e 252. This
product w t hout fur%zhgglogaﬂﬁ’éal? on mgg“ﬁ'g%‘ﬁ?%fy?"’e‘gﬁ%wpﬁ gprrple 410. 1H
NVR (490Mtiiflubidniitig)-bénzbiesififonamide (224)., 2-Ciéo(NH(3,3-dictorb-4guinbtp;2-7. 81
(dd, J =8,4, 1.8 Hz, 1H), 7.72 (d, J =1.7 Hz, 1H), 3.26.(s,. 3Hi.. 5 Exanple
405 | _~Nomethyiphengl)Aogifhoremethybbenaenasplignasaids yem F&&tg?sl@d;@é% ifiod (405) .
To a sol utyi QF;Aordt43Riddiinf 1. s A d 198 GALFEIch, 4.83 g, 30 nmiol)
in 50 nL c:;’f %8%950 \%@n&cﬂfg&?%@%ﬁ%&%ﬁé@%& gl%é(%pég f20 mol ). After the
m xt ur e wasflabimettyibénaene30lfonyl chiaride(Mityboidge) andrpymidoe(EXM)dn ashpildr. 55 nl, 30
mol) in 20 nL of, Ac was, added qver , ] i,0d, | ting
eacti on ARaEEEr dESTisch Eaaalre /i ne T PRBC (RBbRe mBSOun g LERRERS
'Efg/A \é\@ber THY! 9984, 108 BHELS 1) §124 @019 = SHOT 1] N1 X T HY, 8.6 1, FL I EBX Wi th

1H), 7.91 (d, J = 8.0 Hz, 1H), 7.76 (d, ] = 8.3 Hz, 1H), 7.67 (td, = 7.8, 1.3 Hz, 1H), 7.54

(td, J=17.8, 1.0 Hz, 1H), 7.23 (d, J = 8.5 Hz, 1H), 7.22 (s, 2H), 4.48(s, 2H). MS (EI): m/z

543 (M-H).

15 Example 225

225
2,4-Dichloro-N-(3,5-dichloro-4-quinolin-2-ylmethyl-phenyl)-
benzenesulfonamide (225). 2,4-Dichloro-N-(3,5-dichloro-4-quinolin-2-ylmethyl-
20  phenyl)-benzenesulfonamide was synthesized (76%) from 3,5-dichloro-4-quinolin-2-
ylmethyl-phenylamine (223), 2,4-dichlorobenzenesulfonyl chloride(Maybridge) and
pyridine(EM) in a similar manner as described in Examples 70-91. 'H NMR (400MHz,
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15 (300 nmL). The organic |ayers were washed twice with a brine solution

(300 m.), dried over Na2S04 and concentrated. The resi du %(’g%@l {JI ed by
chr omat SY? 84#$3 40% 45% Et OAc/ Hexanes) to give 6.0 g (85 R
NI\/R(4OOM—IZ DVMSO-d~) 8 7.76 (d, J = 2.2 Hz, 1 H, 7.63 (s, ,736(d
J = éd‘% 171 2@7(béedm)lsasf(d71 854Hi'lle);L8PrI)3(d3I€86(I§z, 139)79&/&( En:
nz/ z 235 I\/Hrl—%iZ e 406 N M ~ / @0& 65 2

1- (2- Ani he-2RHzotH), e?z%ll I yl%O&ZhthHJS((éoL— 813 %ﬁx 9565 (m, 2H),

?id”é??'éh?%ﬂ#i”? R et R S S Y el

wor kup. g(/[ Hjle m xture was brought to pH 8, precipitate was forned.
Filtration | I owed by washing with water gave a yellow solid, which was
tritufated with CHzC 2/ heaxanes. This product wi thout further 120 WO
02/00C33 2 2 DEC 2004 PCT/ USO01/ 207%9@%‘;‘ 6cat| on was used directly in
Exanpl e 415. 1HNI\/R(400M—|z DVSO 2 (d, J =1.7 H, 1 H, 7.91 (s,
2H), 7. 83 (dd, J = 8.4, 1.7 Hz, ,|737(de 8.4 Hz, 1 H), 2.57 (s,
3H). M5 (ElI]: nilz 193(M+tH). 5 ' Exa of €407 N |\ ~NH2 S 407 .

6- Tri f 1 uor onmet hyl - benzot hi azol - 2- yl aprRe ?*4@_7). 6- Tri f 1 uor onet hyl
benzot hi azol - 2-yl al ni ne was synt hesi § fram 4-trifluoronethylaniline
(Aldrich) in a 10 simlar manner & ; rbed i n Exanpl e 405. 1H NWR
(400MHz, DMSO-ds) b 8.70 (s, 1H), 8. .2 HzZ, 1H), 7.99 (d, J =
8.1 Hz, 1H). Exanple 408 N \> NHZ NC ~ !

2- Am no- benzot hi azol e- 6-carboni tril g ‘
carbonitrile was synthesized from benzonitrile (Aldrich) in a

si nul ar manner as described in Exa 406. 1H NVR (400MHz, DVBO-ds) 8 8.28
(d, J =1.7 Hz, 1H), 8.08 (s, 2H), 7.62 (dd, J = 8.4, 1.7 Hz, 1H), 7.41 (d,
J =8.4 H, 1H). M5 (El): mz 176 20 (%/2&6|—|). Table 17 41 ~--CI ~~S 6 7 121

2- Am no- benzot hi azol e-6

2,4-Dichloro-N-(3,5-dichloro-4-quinolin-2-ylmethyl-phenyl)-5-methyl-

10  benzenesulfonamide (226). 2 4-Dichloro-N-(3,5-dichloro-4-quinolin-2-ylmethyl-
phenyl)-5-methyl-benzenesulfonamide was synthesized (76%) from 3,5-dichloro-4-
quinolin-2-ylmethyl-phenylamine (223), 2,4-dichloro-5-methylbenzenesulfonyl
chloride(Maybridge) and pyridine(EM) in a similar manner as described in Examples 70-
91. 'H NMR (400MHz, DMSO-dg) 8 11.22 (brs, 1H), 8.25 (d, ] = 8.5 Hz, 1H), 8.15 (s,

15 1H), 7.91 (d, T = 8.0 Hz, 1H), 7.88 (s, 1H), 7.78 (d, T = 8.3 Hz, 1H), 7.69 (1, T = 7.1 Hz,
1H), 7.54 (t, J = 7.5 Hz, 1H), 7.22(d, J = 8.5 Hz, 1H), 7.21(s, 2H), 4.48(s, 2H), 2.39 (s,
3H). MS EI): m/z 523 M-H).

Example 227

5
N
227
Quinolin-3-yl-methanol (227). To a suspension of quinoline-3-
carboxylic acid (Aldrich, 4.85 g, 28.0 mmol) in 60 mL of 10% MeOH/THF, was added
dropwise a solution of 2M (trimethylsilyl)diazomethane (Aldrich, 21 mL, 42 mmol) in

25  hexanes. The mixture was stirred at ambient temperature for 4 h. Removal of the solvent
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WO 02/ 00G33

COrrpoundxn/%g/odmgS NO2A4105- SO02MeA4116- NO2B4126- S02MeB41 3 BEE M 46- cF3B4
156- COVBBAL8E Y ¥RB 2 2 DEC 2004 PCT/ US01/ 207S1 The conpoundSTHYSHHRIE 17
were prepared using the nethod A as described in Exanple 253 or nethod B as
descri bed vhderkxdurpd predbire ghvdX a3nglof cAfde produat, avidelbwas Liged-diroilp fdtithe abx
(409). 1H NVR (400MHz, DVBO-ds) 8 10 8. o (d, J = 2.2 Hz, 1H), 8.42 (d, J =
8.9 Hz, 1Ffactign.3e (dd J=S9, 2.2 H, 1H. Exanple 410

2- ol o o 5 et hanesu O SRS o Bhsyth0)oo 3 SPEE SPOHE A SaRUEC 2°)
Hz, 1H), 3s3lutibs ofi%lvDLwﬁHalQMc@lcﬂlzﬂo ﬁr@uoe%ﬁmwmm%é@muﬁawagsﬁf}édl) 1H
NVR (400MHz, DVBO-d6) 8 20°9.18 (d, J = 2.4 Hz,” 1H), 8.37 (dd, J = 9.0, 2.5

Hz, 1H, 8t 78° € dor 30 mirg tigentvas aillel)NedIQSlowlmaﬂQ/uDLEQ'iC Eitaﬂpd o -ZYQQC,ZOZheDEC
/ [ 2 | - H N
(400N, BRRBRAINYS BgagmEpY RS, LRSI Pl s ENG AR S kg 5

(dd, J = gpe . miktdeas warkleh up3o 255k fom ﬁ@mreE&ﬂfB& tﬂ]E?OAc drled over
ZChIor06tr|quororretI|ox enzot hi azol e 3). 1H NWR (400MHz, 10

DVBO- d6). NagS08 apd coroentrated uﬂldqr vakfym. STB@re(sdlueJNas cBrandtgrapked (3% 57 (dd, J
8.9, 1.

- hl or o. 3GRUGHECIATSTHIG £ 13 514800 oE prodsty AH NMR (400ME RMSO-dREB8E) 6

8. 64 =B / 1
Bampl & 41530 12 O o o Bt Ao eI A LT ID (e 1 12 e

(400MHz, . DEBG.48{t, 3=8. %HZ(HI)JB@,B—MHZ, )MSlQEIanVZ 1]60:(M+H) 1. 7 Hz,
1H), 8.07 (d, J = 8.6 -Hz, 1H), 2.66 (s, 3H). Exanple 416 25

2- Chl or 0- 6- cyanobenzot hi azol e (416). 1H NWR (400MHz, DVsO-d6) 8 8.70 (s,
1H), 8.16 (d, J = 8.2 HzZ, 1H), 7.99Ekfmple 28.1 Hz, 1H. 123 WO 02/(10C33

Exanpl e 417
= ,
N

15 228
Quinolin-3-yl-acetonitrile (228). A solution of quinolin-3-yl-methanol
(227, 3.1 g, 19.5 mmol) and thionyl chloride (Aldrich, 16.5 mL, 195 mmol) in 50 mL of

benzene was refluxed for 3 h. After cooled to room temperature, the solvent was

removed under reduced pressure to dryness. This crude product was used directly in the
20  nextreaction. 'H NMR (400MHz, DMSO-dg) 5 9.20 (s, 1H), 8.82 (s, 1H), 8.21 (d,'J =79
Hz, 1H), 8.19 (d, J = 8.1 Hz, 1H), 7.97 (t, ] = 7.4 Hz, 1H), 7.81 (t, ] = 7.5 Hz, 1H), 5.09
(s, 2H). MS (ED: m/z 178 (M+H). Quinolin-3-yl-acetonitrile was synthesized from the
above crude product, KCN, NaHCOQ; and K1 in similar manner as described in Example
221. '"HNMR (400MHz, DMSO-d¢) 5 8.87 (d, J =2.0 Hz, 1H), 8.36 (s, 1H), 8.05 (d, ] =
.25 8.3 Hz, 1H), 8.03(d, J=7.8 Hz, 1H), 7.79 (t, J = 7.3 Hz, 1H), 7.65 (t, T = 7.8 Hz, 1H),

4.31 (s, 2H).MS (EI): m/z 169 (M+H).
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H2 C~ C C 417 2 2 DEC 2004 PCT/ US01/ 20756 5 00y
3,5-Dichl aro- 4- (4-chl or o- benzot hi azol - 2-yl oay) phenyl am &7 g& 0 -
sol ut i onY&¥9289%334; chi or obenzot hi azol e (255, 2.23 g, ffg %207’('
4- am no- 2, 6 dichl orophenol (Al drich, 1.78 g, 10 mTD|) |n 10 nL of DMSO was
add K2C03 (Aldrich, 4.14 g, 30 m n@xamplb229i xture was heated at 145 C for
4 h. After cooled to roomtenperature, the 8act|on m xhue was diluted with
Et OAc (300 nL) and filtered through 10 a pa@~8f silica gel and activated
carbon foll owed by washing with Et OAc (500%). The filtrate was
concentrated and the residue was purified ¢hr omat ogr aphy (20% 30%
Et CAc/ Hexanes) to give 1.15 g (33% of yCt “CI1H NVR (400MHz, DWMSO-d6) b
7.92 (d, J = 8.0 Hz, 1H, 7.55 (d, J = , 1H), 7.34 (t, J = 8.0 Hz,
1H), 6.7S (s, 2H), 5.93 (s, 2H). MS hz/z 345 (M+H). 15 Exanple 418

i ' Az - 2- yl oxy) - phenyl am ne (418). 20
3, 5-Di chl oro- 4- (4- et hoxy- benzot hi azol ; 5 yl oxy) - phenyl am ne was synt hesi zed
(21 % from 2-chl oro-4-net hoxybenzotiaztl e (257) and
4-am no- 2, 6-di chl Orﬁ??f%fl@ﬂchfo%ﬂtﬁﬁlk&bélfhyg cghﬁbilﬁ’é& Nney2 aDidres4bed in
Exanpl e 417. 1H NMR (400NHz WO 02/00(33 2 2
DEC 2004 HEF hesel)-g0ineting was gyrhesized 1749%) fxomslmmohn33—¥1@c%omﬂﬁle {338, 14101 (4,

341 (1o 554 Mol 385 BonyGihitroBiifint Racisk) .90 784 bimory dha NYR (Alicn," "/ :
3, 5- Di chi mmmé 6@3} 18.5 huR61p 4 Kiftilay maghedh hawambs Zs&ésﬁrﬂdéd plieeydadak

(419). 3, 5 Di ¢hl oro-4-(6-trifl uoromet hoxy- benzot hi azol - 2-yl oxy) phenyl anune

was synt hdE NaR (4G0vGzf DMSQ-der 838 (s,-ltH), BJ@&ﬁo}mp%ﬁ%’bﬁﬂz&oﬁ)ﬁd B84113) 10

and 4-am r.op ( I i bed
T xanpte B0 SO RRAR 2800 (s By 5815 1 T g AR (TR 0
(d, J = 8489I(§QH)1MS(EZ)MZ(qu+H)= s.s, 1.6, 0. 8 Hz, 1H), 6.74 (s, 2H),
5.87 (s, 2H). M5 (El): mz 395 (M+H). 15 Exanple 420 420 20

3, 5- B&hl or 0- 4- (6- chl or o- benzot hi azol - 2- yl oxy) - phenyl anmi ne (420).

3, 5-Di chl oro-4-(6-chl or o- benzot hi azg %x&lé d#3gy) - phenyl am ne was synt hesi zed
(659 from 2, 6-di chl orobenzoti azol e 83/ and 4-am no- 2, 6-di chl or ophenol
(Aldrich) in a 125 NH;

230
3,5-Dichloro-4-quinolin-3-ylmethyl-phenylamine (230). 3,5-Dichloro-
15  4-quinolin-3-ylmethyl-phenylamine (230) was synthesized (84%) from 3-(2,6-dichloro-4-
nitro-beﬁzyl)-quinoline (229) in a similar manner as described in Examples 16-23
(Method A). "H NMR (400MHz, DMSO-d¢) 5 8.80 (d, Y =2.2 Hz, 1H), 7.98 (d, J=8.4
Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.86 (s, 1H), 7.70 (td, T = 7.8, 1.0 Hz, 1H), 7.13 (1, T =
7.5 Hz, 1H), 6.70 (s, 2H), 5.68 (s, 2H), 4.27 (s, 2H). MS (EI): m/z 303 (M+H).
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WO 02/ (101 33 2 2 DEC 2004 PCT/US01/20756 sim|ar manner asz deger pfopd i n
Exanmpl e 417, 1H NI\/R(400I\/Hz DVBO-d~) b 8.10 (d J:2 /Sl“ﬁé 7.7'S
(d, J =‘BOP2ge33 ¢ 7.47 (dd, J =8.7, 2.2 Hz, 1 H), VOI29Y 5. g 8
(s, 2H. MB (El): rrlz 345 (MrH). 5 F 421 2-Ch|oroN

{3, 5-di chl or o- 4- hydr oxy- pheny! ) - 4- Exivfaiplec23diet hy| Exarrpi e 421
benzenesul fonam de (421). To a sol uti PN of 4-am no- 2, 6-di chl or ophenol
(Al drich, 5. 9 10 g, 33 nmol) in 30 } 8 PHF was added

with EtOAc. The filtrate was wa§h&d 7 WHClI, twice with a brine
solution, dried over Na2S04 and concentr The residue was purified by
chr omat ogr aphy ( 20% 25% Et OAc/ hexanes)C'to i VB! 5.7 g (90% of product . ~H
NVR 15 (400MHz, DMSO-d6) 8 10.89 (s L~ 10. 15(s 1 H, 819 (d, J = 8.3
Hz, 1 H, 816 (d, J = 1.1 Hz, 1 .92(dd,J 8.3, 2.2 Hz, 1H),7.06

(s, 2H). M5 (En: ni/z 418 (MtH). afpNe€ 422 Cl p~i 0 “NHF aC/ / O OH 20
422 2-Chl oro-N (3-chl oro-4- hydr oxy- phenﬁll) 4-trifluor onethyl
benzenesul f onam de {422) 2- Chl oro-N

Synthesi zed (529 ProMASAGES GUpHEA AN - IREANHbojam de vas
2-chl gro t{’frﬁuﬁ)hiiﬂnemlylll’feﬁimbhﬂmhﬁau I(zamyiz CHibor NdB,SHdickosi-Aiquarolimedner as

described in 25 Exanpl e 421 H NVR (400MHz, DMSO- ds 810
10. 17 ( s,ylmeghyl- mal)(fhmfhmomthyl-bewwlfemlée2%2 Skﬁbﬂ 5@&%@ 1/ 20756

o v o gaichibro e iy oty st 03, Aol 3 T8 5 18 EF
( d, J = &riflutdmettylbdnzeMsulfGhyl chloride(Magbtidghl f)d p)ﬁ'ldﬁxa(ﬁi‘l@emﬁnﬂar ~NH F3C /
/o azs manner as described in Examples 70-91. 'H NMR (400MHz, DMSO-dg) § 11.49 (brs,
10 1H),8.78 (d, T = 1.9 Hz, 1H), 8.34 (d, J = 8.3 Hz, 1H), 8.19 (s, 1H), 7.98 (d, = 7.0 Hz,
1H), 7.96 (d, I = 7.7 Hz, 1H), 7.86 (d, J = 8.0 Hz, 1H), 781 (s, 1H), 7.70 (t, ] = 7.6 Hz,
1H), 7.23(t, T = 7.5 Hz, 1H), 7.24 (s, 2H), 4.34(s, 2H). MS (EI): m/z 543 (M-H).

Example 232

15
2,4-Dichloro-V-(3,5-dichloro-4-quinolin-3-ylmethyl-phenyl)-
benzenesulfonamide (232). 2,4-Dichloro-N-(3,5-dichloro-4-quinolin-3-ylmethyl-
phenyl)-benzenesulfonamide was synthesized (63%) from 3,5-dichloro-4-quinolin-3-
ylmethyl-phenylamine (230), 2,4-dichlorobenzenesulfonyl chloride(Maybridge) and
20  pyridine(EM) in a similar manner as described in Examples 70-91. 'H NMR (400MHz,
DMSO-dg) 5 11.34 (br s, 1H), 8.78 (d, I =2.0 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 7.97 (4,

78



2- Chl oro- N (4- hydroxy-phenyl)-4-trifluoronethyl 10 benzene | £ on

(423). 2- I@@gg (4- hydr oxy- phenyl )-4-trifl uoronet hyl W pam de
was synt 98% from 4-am nophenol (Aldrich) and 2 ch oro
4-trifluoronethyl benzenesul fonyl chloride ui a simlar manner as descri bed

| n Exanpl é—ZBZdS Hz, TH) NR(d( 260Nz, BN 7384@) T & 719H3, TH), §,801(sHHH), 373768 s,

O S vl ooy Srkbeels £2f e i o i Sob g T, .

corrpounds of TabI e 18 were prepared using Method D described in 20 Exanpl es
70-91 and the correspondi ng aryl sul fonyl chloride. 127 VWO 02/00633 Tabl e
18 Cl p~i0O | ~ S~NH A BC 4 ~O 6 Conmiicampl233

. B4244|_§l CF3H4254- C1C1H4264- C1C1Me4274- OMeCF3H4A284- OveCd H4294- OMeCl Me4306- OC
- F3CF3HA316- OCF3C H4326- OCF3Cl ~Me 5 Exanple 424 2 2 D E C 2004 PCT/ U SO01

[ 2075G 2-Chl oro-N
[ 3, 5-di chl oro-4-(4-chl oro-benzot hi az
nzenesulfonam' de (424). 1H NVR (400Me R0 - d6) 8 11.65 (s, 1 H, 8.3 7
(d, J =83 Hz, 1 H, 821 (d, J =1.0Hnz1H, 800 (dd, J =8.3, 1.1 Hz,
1H),79610(de 8.1, 0.9 Hz, 1H), 7.55 (dd, J = 8.0, 0.9 Hz, 1H),
7.36 (t, J =8.0 Hz Isd@moﬁn-&%yl(methﬁﬂ))l (ZWB) (IEd)()ulncvﬁnﬁ%ﬁle(dMnIel) WaExarrpI e 425
15 2, 4-Di chI

13, 5 di chiSSRBEsERLC2H dioon sonyielipacd spbexylioasid TS BAE B bnan de
(425) . 1H Rl 00N SN ARIERicle 597, (S NMR (400BMEz, BMSGR) £004 (WO

02/ (10! r33 PCT/ USO01/ 20756 8.16 (d 1 H, égl]

7.70 (16d 1H)=8806d, J= 8.2HHz, IH)HYPGidH%SQcHIZ,, LH) =1.33 65, lbl),87ilﬁ(t iﬁ)7 736 (t,
> 2o o ) B ({27 5%2, 48, s B T s ' B als (2D 12D, s

[3 5-di ch%g[ Wz (160@\}1 0- benzot hi azol - 2-yl oxy) phenyl ] - 5- net hyl - benzenesul f
onami de 6? 1H NWR ( OOM—Iz DMSO-d6) 8 11.43 (s, 1 H), 8.19 (s, 1 H),
7.96(dJ 8.0 Hz, 1H) 790(s 1H, 7.55(d, J =7.9H, 1 H, 7.36
(t, J = 8.0 Hz, 1H), 7.31 (s, 2H), 4 maaH) . M5 (El): nilz 565 (MH).
10 Exanpl e 427 2-Chi or o- N Fiatpid 234

[ 3, 5-dischl or o- 4- (4- met hoxy- benzot hi azol - 2- yl oxy) - phenyl ]

4-trifluoronethyl -benzenesul fonam de (427). 'H NVR (400MHz, DWVSO d6) 8
11.65 15 (s, 1 H, 8.3 8 (d, J =S. cN8.20 (s, 1 H), 8.00 (dd, J
=83 0. 8H, 1 H, 7.51(d, J =28 , 7.32 (s, 2H), 7.30 (t, J =
8.1 Hz, 1H), 7.00 (d, J =8.2 Hz, 1H,73.79 (s, 3H. M5 (El): nilz 581

(M H). 234

Isoquinolin-3-yl-acetonitrile (234). Isoquinolin-3-yl-acetonitrile was

3>f oxy(?'jphenyl ]-4trifluoronethyl-be

synthesized (80%) from isoquinolin-3-yl-methanol (233) in a similar manner as described
in Example 228. 'H NMR (400MHz, DMSO-dg) 5 9.33 (s, 1H), 8.25 (d, J = 8.1 Hz, 1H),

20 7.98 (d,J=8.2 Hz, 1H), 7.86 (s, 1H), 7.81 (td, J = 7.6, 1.0 Hz, 1H), 7.70 (td, J = 7.8, 0.6
Hz, 1H), 4.32 (s, 2H). MS (E): m/z 169 (M+H).

79



Exanmpl e 428 20 2, 4-Dichloro-N , 2 2 DEC 2004

[ 3, 5-di qﬂ)mi) ;5 (4- met hoxy- benzot hi azol - 2-yl oxy) phenyl | -feanggnpgusf onam de
(428}. 400MHz, DMSO-d6) 8 11.49 (s, 1H), 8.17 (d, J = 8.6 Hz, 1 H),
7. 96 (d, J =2.1Hz, 1 H, 7. 71.(dd, J =8.6, 221 Hz, 1 H), 7. S 1 (d,
8.1 Hz, 1 H), 7.30(t, J =08 Exppple23y 7 28 (s, 2H), 7.01 (d, J =
Hz, 1 H, 3. 81 (s, 25 3H. M5 (El): ntlz 547 (MH . Exanple 429

chl oro-N [ 3, 5-di chl or o- 4- (4- et hoxy- benzot hi azol - 2-yl oxy) 30

] - 5- net hyl - benzenesul f oaam de (429). |IH NVR (400MHz, DWVSO d6) 8 |

s, 1 H, 820 (s, 1 H, 7.90 (s, 1 H0,7.51-(d, J = 8.1 Hz, 1 H, 7.3
J=8.1Hz, 1 H, 7.29 (s, 2H), 7.0 (d, J = 8.2 Hz, 1H), 3.81 (s,
2.41 (s, 3H. M5 (El): nilz 561 (M 2'I 2 2 DEC 2004 WO 02/ 00G33
USO1/ 20756 Exanple 430 2-Chloro N

di chl oro-4-(6-trifl uoronet hoxy- 6eﬁ ot hi azol - 2yl oxy) - phenyl ] -4-tri fl uor
yl - benzenesul f onam de (430). IR(400MH#z, S DVMs O d6) 8 11.63 (s, |
.38 (d, J =8.2 H, 1H, 8. d_aJ =1.2 Hz, 1 H, 8 .14 (d, J =1.6
, 8.00 (dd, J =8.3, 1.2 Hz, , .77 (d, J = 8.8 Hz, 1H), 7.42
, J =8.8, 2.0 Hz, 1H), 7.32 (s, 235 M5 (EI): mMz 635 (MH). Exanple
431 10 2,4-Dichloro-N B-dichlqro-4.-(6-triflyoro h - i azol -2
yl oay) - phenyl ] - benz?’égeé'ﬁlaﬂﬂﬁ?ﬁ HBE’”C’M)Z& Sﬁgw & ’ ,%%gféﬁ{)géﬂll. 49
(s, 1s5H) hifo- -isdqindli ize® (759 ffom dsoghinblina-ylladdonithlO@Bd, J
21 1, iu%?%ygglséﬁfm?l@‘g%syétﬂg}é, 1(%@?)(7.710qdd, 1286 2.1@gz, 1
H, 7.42 1(2%lg, 7126-mncl), 34,3-tiighloronityoberrzens (bgr,os,m%‘} g15260mma) 3ud NaH 601
(MH). Ex A 2, 4- Di or o- N. .. . Ny

13, 5 ai oHashe b 691 P DTN 2 SRl ERSLin. byo stsps as described in

yl oxy) - p@&yﬂfile EZZ?E‘}PMQW,UDW@HQ@ 9(432) 1H)] BI3BIR 200N d, IBVEO- d6)
b 11.41 (s, H, 820 (s, 1 H, 814 (d, J =1.7 Hz, 1 H} 7. 891(13, I H),
7.79 (d, $2Hzg18),A89 (@, Hr 8.7 B2l N 7.7 & Jg= 8.5 Bz, 0B 7-64 ) J =738z L).oH) |

511 S KBl b 50 = 0 o0 o

[ 3, 5-di chl oro-4-(6-chl oro-benzot hi azol - 2-yl oay) - phenyl | - 2

5= -
~hO BN

QL

w
r—rm\— HNQ)

e =
<

O TTWORT NOG

aN=3

Example 236

15 3,5-Dichloro-4-isoquinolin-3-yImethyl-phenylamine (236). 3,5-
Dichloro-4-isoquinolin—B-ylmethyl—phénylatrﬁne (236) was synthesized (84%) from 3-
(2,6-dichloro-4-nitro-benzyl)-isoquinoline (235) in a similar manner as described in
Examples 16-23 (Method A). 'H NMR (400MHz, DMSO-ds) § 9.24 (s, 1H), 8.07 (4,1 =
8.2 Hz, 1H), 7.85 (4, J = 8.2 Hz, 1H), 7.70 (i, ] = 7.5 Hz, 1H), 7.60 (t, = 7.5 Hz, 1H),

20 722 (s, 1H), 6.70 (s, 2H), 5.65 (s, 2H), 4.37 (s, 2H). MS (EI): m/z 303 (M+H).
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trifluoronmethoxy-benzenesul fonam de (433). 4-Brono-N 2 2 DEC 2004
[ 3, 5- di chWelangkss 6- chl or obenzot hi azol - 2-yl oxy) - phenyl | - 2- tydf {449,687t hoxy- b
enzenesul f onam de was synt hesi zed (83% from
3, 5-di chl oro-4-(6-chl oro- benzot hi azol - yI giy)-phenyl am ne (420) and 4 S
brono-2-trifluoromet hoxybenzenesul f PIEEPOr i de (Maybridge) in a simlar
manner as described in Exanples 70-91. 1H NWVR (400MHz, DMSO-d6) b 11.37 (s,
1H, 8.16 (d, J = 2.2 Hz, 1H, 8.03 (d, J = 8.8 Hz, 1H), 7.91-7.87 (m 2H),
7.68 (d, J =8.7 Hz, 1H), 7.47 (d, J 7 8.7, 2.2 Hz, 1H), 7.31 (s, 2H. M
+(El'): ntlz 645 (MH). 10 Exanpl e 434 43
[ 3, 5-Di chl oro-4-(6-chl oro- benzot hi azay-R
trifluoromethoxy-benzenesul f onam de )
benzot hi azol - 2-yl oxy) - phenyl | - 4- t Fs%1 uST on§
synt hesi zed (83% from
3, 5-di chl or o- 4- (6-chl or o- benzot hi azol - 2-
trifluoromethoxybenzenesul fonyl chl g#
descri bedi n Exanpl es 70-91. 1H NWR DVSO- d6) b 11.16 (s, 1H), 8.15
(d, J = 2.2 Hz, 1H), 8.03-7.98 (m 768 (d, J 8.7 Hz, 1H), 7.65 (d,
J =8.2 Hz, 2H), 7.46 (dd, J = 20 8.7, 2372Hz 1H), 731(s 2H). M5 (El):

s 7 0 o G e B g e
[3,5-Dsc hkﬁﬂﬂo%éh?ﬁbéﬁﬂn@ﬁﬂfb‘%ﬁh&é ?37? pA W%-]@@??ﬂx&h‘l@ro")f 4oQathoRn-3-

trifluoronethyl -benzenesul f onam de
[ 3, 5- Di chyynehyl- }(t@nyh%trdhbmdhm—menesulfonamlde was synthesized (65%) from

2-yl oxy) - ggse_g%%%g?\é%t 8ot -y{me lgp%%n}bl Y be&gg)n Al Qngm de was

synt hesi z

3, 5-di chl %ﬂmﬂnkﬁxymn@é&sm;}%moﬁaegw Ywﬁdgéysmpaﬁwh@mnz if 4&hiand

2-vitro-4 trifluoronethyl benZenesul f oride (Aldric inasimlar

manner as mpasey dsisiescried iR Expples 70-331 . HlNI\/N\EO WH@WWSDMHDSdBIM@(UrE 65 (br

(d, o S180,9b ¢ i%’f) £356, gr(ﬂ?z}?z*ﬁg} #1050 ﬁ%lﬁ)ﬁ%@ @Elz: zﬁ}% 7.68

. [3,5-Dichloro-4-(6-chloro 15
MXy- benzenesul f onam de was

S'henyl am ne (420) and 4
Aybridge) in a simlar manner as

(ET): mf 21 679Mdd),J=Es<anpiz<Hz4$ﬁ , =141 Hz, 1H§37~71C<kd$=0763i301£§ 1H),
4- Acet yl - 3,5-di chl oro-4-(6- ch or 0- benzot hi_ azol - 3 I¥)
benzenesul % ‘é‘rﬁ ad-3 4365z, Hpde2y (- M), 4.42 (s, 2H). MS (Eﬁl m/z” 543

[ 3, 5-di chl oro-4-(6-chl or o- benzot hi azol - 2 yl oxy) - phenyl ] - benzenesul f onan

>i de was synt hesi zed (36% from 3,5-dichloro-4-(6

chl or o- benzot hi azol - 2-yl oxy) - pheny| &xangplé 2¥80) and 4-acetyl - benzenesul f onyl
chloride (Fluka) in a simlar manner as described in Exanples 70-91. 1H NWMR
(400MHz, DMSO Q\\,,O

\

NH
T
C Cl
O X
2N
15 238
2,4-Dichloro-N-(3,5-dichloro-4-isoquinolin-3-ylmethyl-phenyl)-
benzenesulfonamide (238). 2,4-Dichloro-N-(3,5-dichloro-4-isoquinolin-3-ylmethyl-
phenyl)-benzenesulfonamide was synthesized (63%) from 3,5-dichloro-4-isoquinolin-3-
ylmethyl-phenylamine (236), 2,4-dichlorobenzenesulfonyl chloride (Maybridge) and
20  pyridine (EM) in a similar manner as described in Examples 70-91. '"H NMR (400MHz,
DMSO-dg) 8 11.30 (brs, 1H), 9.19 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.04 (d, J = 8.1 Hz,
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132 WD 02/00G33 2 2 D E C 2004 PCT/US01/20756 d6) b 11.24 1 H, 8
18 (dd, J = 7.8, 1.7 Hz, 2H), 8.1 S (d, J = 2.2 Hz, ?)%CT/&S;ZZU% = 7
8, 1. 7WRUM33 7 67 (d, 1 =8 . 7 He, 1H),746(dd 1
H) 732(s 2H), 2.63 (s, 3H). M5 (EI): mz 525 (MH). 5 Ie 4r37

~~O C 437 D 43T B S EBYN8Y & iTzesl2iHe, AH3) T74-2168rtem AED), "étéO (tdsI:Fl bed in
npl e 334 from

3 5 i chi 7o, d-QHE.6LEDAT S ds0d Rz 328 @230, 4.4%104D- MR aiF pOBEED- 10 and
correspondui g aryl sul fonyl chloride. Me Af C ~ ~. Product 40 ng M5 531

(MH CF3 Ar i 15 Product 10 ng M5 551 (MH M C'~\I / SF ~~C 30 nyg
30 ng 40 ng 515(MH 629(MH 557(Exdmpgle2s) / C ~ Br B CF3 25 ng 10 ng 10
ng 5SS (MH 601 (MH 5 67 (MH) 133 WO(12/00I33 Ar Product M5 5 10
15 2 2 DEC 2004 PCT/US01/20756 OMe ~ 1 ~i "~ ' Br C40 nmy . 1 Sng 40 ngy .
601(MH 528(MH 547(MH Exanple 438 Z-Chl oro-N

[ 3, 5-di chl or 0- 4- (6- Vi t r o- benzot hi &el=3yFOY) - phenyl ] -4
trifluoronethyl-benzenesul fonam de (4§ . To a solution of 2-chloro-N

(3, 5-di chl or o4- hydr oxy- phenyl ) -4-tri fNdor onet hyl - benzenesul f onam de (421,
1.52 g, 3.41 mol) in 10 nmL of DWF, wagsqadded NaH (Al drich, 288 ng, 60%

7.2 mmol ). The mixture was stirred forqo4g mn, then

2-chl oro-6-ni trobenzot hi azol e (411, 765 ny, 3.56 nnnl{ was added. The
reaction m xture ma&-(ﬂﬂonmpﬂdlydmmbmomcldé‘&ﬁﬂi)n@d ajsplutiogof ke mi xture was

di | uted OA d d Et OA

olrg;niec },\ggftgf’ % an é%ﬁ%ﬁ E‘€5 Mﬁ%ﬁ?%@@é%@ﬁ% gd over
Na2S04 angy g O%“%ﬁr%ﬁ)e‘i‘he Ehﬁtu&@@wh@ata&aﬁ 18 e fort dbx fiehssurat Raoaphy ‘
(15% 20% Et CAc/ hexanes) to give 1.5 g (74% of product. 1H NVR (400MHz,

DIVBOld)G) 18m:pﬁraﬁﬁe,(th¢ regiefion BNIRI8re Was p]oufedgtmcﬂzvatex, d1ﬁg:l topkg 1(with gon: 8. 3 Hz,

o, A racte@xwgmcﬁ@\ opp @%@iéﬁéﬂayér@@e&%%’e (oSBT Ay

Exarrpl es g3% hgi &%OWNabwﬁd{drﬂvaEMtﬁe dSvernadpregacedd from
conmpounds 421 423 and 40 16 in a simlar manner as described in Exanple
438. pressure gave a crude product.

To a stirred solution of the above product in 100 mL of AcOH at 50 °C

15  was added 140 mL of 48% HBr (Aldrich). The mixture was then refluxed overnight.
After cooled to room temperature, the reaction mixture was poured to ice/water. The
desired product was collected by filtration followed by washing with water. 'H NMR
(400MHz, DMSO-dg) 8 13.3 (br s,1H), 10.31 (s, 1H), 7.33 (t, ] = 1.6 Hz, 1H), 7.29 (dd, J
=2.2, 1.5 Hz, 1H), 7.04 (t, J = 2.1 Hz, 1H). '

20

Example 251

NC\G[NHZ
Cl
251
3-Amino-4-chloro-benzonitrile (251). 3-Amino-4-chloro-benzonitrile
25  was synthesized (98%) from 4-chloro-3-nitro-benzonitrile (Fluka) in a similar manner as

described in Examples 16-23 (Method A). '"H NMR (400MHz, DMSO-dg) 8 7.39 (4, T =
8.1 Hz, 1H), 7.10 (d, J = 2.0 Hz, 1H), 6.93 (dd, ] = 8.2, 2.0 Hz, 1H), 5.89 (s, 2H).
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134 WD 02/00G33 Table x9 C psp\ .1 FsC~i! 6 7 Com

ound~" . AB4386- N0O2CI Cl 4416- SO2MeCl Cl 4426- NO2CI H4456- S02MeCl K2R dWveHaa7e6
- NO2HHA5 BV B3/9493% 1 6. OVEHHA524- OV HHA536- CF3HHA546- CNHHAS58 BB /473585 S02M
eC C 4596- COVMBC C 22 DEC 2004 PCT/USO1 /20756 13S WD 02/ 00@&33 Exanpl e
439 Cf ~\ \ S~NH FsC H 2N 439 22 DEExafipk 2T/ US(11/207SG N

[ 4- (6- Am no- benzot hi azol - 2-yl oxy) - 3, 5-di.chl or o- phenyl ]-2-chloro-4 5
trifluoronetliyl-benzenesul fonam de (439). N

[ 4- (6- Ami no- benzot hi azol - 2-yl oxy) - 3, 5di chl or o- phenyl ]-2-cliloro-4-trifluoro

met hyl - benzenesul f onam de was synt Resi zed from 2-chl oro-N
[ 3,5-dichl oro-4-(6-intro-benzot hi azgls\@o henyl]-4-trifluoronethyl ben
zenesul fonanude (438) in a simlar ma 8S described in Exanples 16-23
(Method A). 1H NMR (400MHz, DVBO-d6) s9g236 (d, J = 8.2 Hz, 1H), 8.20 (s,
1H), 7.99 (dd, J:1083 1.1 Hz, 1H), 7.2S (d, J = 8.6 Hz, 1H), 7.28 (s,
2H), 6. 98 (d, J = 2Zz\’llehzqap]:dﬂ))pnmtﬁnghteﬁ-calbnnmEf;(2522 Paassb}u)mnle3( El): mz
568 (

EX 440 F. . C 15 4
P55, o Chipraekigroreranisgin GaAppli oo DD HRGY if 99 mL of DME was added
yl oxy) - phéﬂé/thirbcﬂmh{d Jch@patgﬂmxﬂxin belzenesusf onasinigo %mﬁm@w@mawd

[ 3, 5di chl oro-4- ( 6- net hanesul f onyl am no-benzot hi azol - 2-yl ox%/ dphenyl ]-4-trif
| uor onet hyd 1B for MO AfE0GERS! 12 rooiDEEMPEIRr T msomiemab ute

benzenesul f was sy.pt

o o A SRR ATV SrsTa BEd eopad P vuith ANERP il oo wsd b ASBRE Y 11 uor om

et hyl - benggnepdid Qaﬁﬂib%?oduﬂﬁ%hlmaﬁHcB%ﬁ%w fr@myﬁtoﬂrmfdrtd@ i(vélsc[n)ka%ch) in a
simlar manner as descg in Exanples 70-91. | H NWR O-d6) b

é1084t%s (49%) ofpreduqts Hmm(gowm@s&d@falw_oml 78903@1( gs-SJifh) .
Mz, 1 H), .31‘6&‘{,&5@]’%'@71:5%‘(h@?’ﬁéozésﬁih’i.géﬁﬁlz’f’%li%? £ ET) ; N2l 7 b4

(M H) . Exanple 44J.
Examples 253-262

15 | The compounds in Table 12 were prepared using the method described in
Example 253 (Method A in Table 12) or Example 255 (Method B in Table 12) below, as

indicated.

g
7
-
I
¥

Table 12
Compound X Method
253 5-Cl A
254 5-CN A
255 4-Cl B
256 4-Me B
257 4-OMe B
258 6-Me B
259 6-Cl1 B
260 6-F B
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10 2-Chloro-N [ 3, 5-di chl oro-4-(6-net hanesul f onyl - benzot hi PXY)
phenyl ] - 4,%6 g&j gj)romet hyl - benzenesul f onam de (44x) 1H NN%Z%@%%*
DVEG- d6) d H), 8.67 (d, J =1.6 Hz,

Hz,lH)819(s 1 H, 7._99 (d, = 81 H 794(de 861

8 Hz, 1 H), 7.90 (d, J = §. Cempound H) X. 29 (Metkw} 3 .24 (s, 3H). M
(El): mz 629 (MH). 15 Exanrple-442 cql-oto :

[ 3-chl oro-4-(6-vitro-benzagt hi azol - 2- yﬁmi phenyﬁ 4
trifluoronethyl-benzenesul [fonaggde (4@@00Eﬁ MHz, DMBO-d6) 8 1 |.43
(s, 201 H, 9.04(d, J =124 H, 1 H, 834|d,_J=18.2Hz, 1 H), 8. 26
(dd, J = 9.0, 2.5 Hz, 1 H), 8.20 (d, J = 1.0 Hz, 1 H), 7.99 (dd, J = 8.3,
1.1 Hz, 1 H), 7.88(d,J:9.0Hz,1H),762(d J =8.9 H, 1 H, 7.35
(d, J =2.6 Hz, 1 H, 7.21 (dd, J =8.9, 2.6 Hz, 1 H. M5 (B>~ mz 562
(MH. 137 W) 02/00663 2 2 DEC 20@&,,,5?@;5501/ 20756 Exa anpl e 443 F H 443
N [ 4- (6- Am no- benzot hi azol - 2- yl oxy) | or o- phenyl]-2-chloro-4 5

~tritluoronetliyl-benzenesul fonam de (443). N

4-(6-Am no-b t hi | - 2- vyl 3chl h hl t L th
| enrineaul fonanudday i REbUAE BB AP Srebitp bensothiazole Z-duisf ™ O Y
[ 3-chl or oy Ardkign, Wotdgjg,%%ﬁfo'fb' Wellddéd B0oaN) m@m&mﬁm itir%a’ ARibtbenzene

sul fonani de (442) 1'na simlar manner as described In Exanples 16-23
( Met hod A}emperammm | hobm—hqatem\ﬁ 60 °db§3r 80 &1 Afigr capled ® 1Rokitemperdfyres. 18
(d, J =1.1 7.49 (d, J =8.9
e 3 e i g g o Tl i titbydon dp il P abdlpa it s 17 5
= 8.9, aoue%tdztby flitdlion GolRAvdddhy v}as'ﬁn% wWitlikatet. FHNMRE(%()MIZ DM’S@ di)s2.3
M Exanpl e 444 444 2-Chl oro-N

[ 3- chlk&r 08416(@4 t%ﬁnelém,%&ﬁ?dahr Ad-HBarlzb: F‘H5§£@d,J2=87 2. 1 Hz, 1H).

yl oxy) - phenyl]-4-trifluoronethyl - benzenesul fonam de (444). 2-Chloro-N

[ 3-di chl or 04- ( 6- met hanesul f onyl am no- benzot hi azol - 2-yl oxy) - phenyl ] -4-triflu
oronet hyl 138 WO 02/ 00C33 2 2 DEgarip@243CT/ USO1/ 20756

benzenesul f onam de was synt hesi zed fiom N

[ 4- (6- Am no- benzot hi azol - 2-yl oxy) -3

chl oro- pheny! 1 2- Nl o L LMRLATER A hSATERARH! D00l S5 AR ot

met hanesul f onyl chl ori Ina sim nér—as descr
Exanpligs ?:Qrb%ﬁltnlld Mﬁyﬁﬂféﬁ%&ﬁo%n@rdiﬁbo-ﬁen&&th&z&eéS—carbohilmlefnm ita, 1 H,

8.32 (d, J.=.8.3 58.19 9 8 (d,
0 326 (4, ymitsg maginp as destibedingiappic 5% B M gddoRaieg, DMSO-doys B.5578,7
— 1.5 Hz, 1H), 8.35 (d, J = 8.4 Hz, 1H), 7.92 (dd, 1= 8.4, 1.5 Hz, 1H).

Example 255
20
2,4-Dichloro-benzothiazole (255). Anhydrous CuCl, (Aldrich, 437 g,

32.5 mmol), z-butyl nitrite (Aldrich, 4.83 mL, 40.6 mmol) and anhydrous acetonitrile
(EM, 50 mL) were added to a 3-necked round-bottomed flask equipped with a reflux
condenser, an additional funnel and a gas outlet tube. The mixture was warmed to 65 °C

25  and a suspension of 2-amino-4-chlorobenzothiazole in 50 mL of acetonitrile. During the
addition, the reaction mixture tuned to black and gas evolved. After gas evolution is
complete, the reaction was allowed to reach room temperature. The reaction mixture was
poured to 300 mL of 20% aqueous HCI, extracted 3x with EtOAc (400 mL). The organic
layers were washed twice with a brine solution (300 mL), dried over Na,SO, and

30 concentrated. The residue was purified by chromatography with 60% CH;Cly/hexanes to
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7.55 (d, J =8.8 Hz, 1H, 7.32 (d, J =1.9 H, 7.23 (dd, J =8

Hz, 1H), 7.18 (dd, J = 8.9, 1.9 Hz, 1H), I\/B(EI) n:lz 6%%%%2004Exarrple
445 10 2VOHRBPGIN [ 3- chl or o- 4- (6- met hanesul f onyl - benzot hi B2% Bay)
phenyl]-4-trifluoromethyl-benzenesul fonam de (445). 1H NVR (400MHz,

DVSO- d6) 5/61418 é%f(pﬁodu&t HHNM@«M@ BMSCBdﬂzG 810Kpd, o= 84, (@ Hg 1H)8. 2 Hz,

1H),80( H)7 8.3, 1.2 Hz, 1H),793(dd
J 8 6, 71689(dd|zJ ﬂﬂﬂ)l,OstlIQ él(tJJ 880§Z+EH) 15 1H), 7.61 (d, J = 8.9 Hz,
1H), 7.35 (d, J = 2.6 Hz, 1H), 7.21 (dd, J = 8.9, 26Hz,1H),3.24(s,
3H) IVB (El): mz 595 (MH). Exampl e 446 20 2-Chl oro-N
[ 4- (6- met hanesul f onyl - benzot hi azol Exayglx 236 phenyl ] -4
trifluoronethyl-benzenesul fonanm de (446). 1H NIVR (400MHz, DVvsO-d6) 8 11.13
(73%1(5%, 859(d J =1.3 Hz, 1H)( 8.28 {d, J = 8.3 Hz, 1{|;|)Qe 5751; (7$(le?J
8.5 Hz, , Hﬁlc&@o-4 Z“%E%l l&?‘“é’l—@”’%&ﬁ} Qdﬁg"r?%s SRy 2H), 3.23
EZ (gH) tﬂvﬁzcgtlaiolfhmdsayiliﬁ&m(wd fripm 2&@0%@6&1}4&?@@2@9 6ANnch) ina y

ni tro-benzot hi azol -2-yl o onami
de (447) sipilanweaner goifss @*@tﬁ%@ﬁﬁgﬁ N%@ @WS&%W%@ 5 He,
it 'Zifidg;fé@%g%ﬁ-izmmﬁ%@ @@%S %2 50 kel 11y, 7.43 (4 3 =
9.0 Ho, 2H), 7.24 (d, J = 9.0 Hz, 2H). M5 {Hl): rr12528(MH).I39 WO
02/ 00633 Exanple 448 G F3C H 2N 4&? 5 ?g% 2004 PCTIU SO1 /207SG N
[ 4- (6- Am-no- benzot hi azol - 2- yl oxy) X ~2-chloro-4 5
trifluoronethyl-benzenesul fonam de (448). N
[ 4- (6- Ami no- benzot hi azol - 2-yl oxy)phenyIL 2-chl oro-4-trifluoronethyl -benzene
sul f onani de was synﬁ-i(éiﬂnmed—lﬁctbmﬁbcmtd iample (257). 2-Chloro-4-methoxy-
[ 4-
[

(6-vitro-benzot hi azol en r|f sul f onam
de (447)0smgotuazolf yags Shiticed o ARG hOR, F’@@%’?@B‘E%qﬂgd A). 1H
( (';/R Jf‘@fli'\/é'k%ula%%éi@s d%sclqgaeQZn Eﬁﬁmﬁle 25‘355% ‘H&Mﬁ (@dOM;Hz— m«xsomrs) g %’J%Z (cf&lé ﬁ 6)

= m
7.20-7. 157 €182, 2)1—'})Hz,6119}37(4é (tJI-82 }Qz,mﬂ) 71!4)(d é=6%1(1'1é¥d1H), 3943(%31{2 3 He,
1H), 5.25 (br s, 2H). Ms {El): z/z 500 (M+tH). Exanple 449 F Mc~ 15 449
2- Chl oro-N
(4- (6- et hanesul f onyl am no- benzot hi gz@mpl2480xy) phenyl ] -4-trifluoronethyl-b
enzenesul fonam de (449). 2-Chloro-N [ 4- ?
met hanesul f onyl am no- benzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uoronethyl o

20 2-Chloro-6-methyl-benzothiazole (258). 2-Chloro-6-methyl-
benzothiazole was synthesized from 2-amino-6-methyl-benzothiazole (Aldrich) in a
similar manner as described in Example 255. 'H NMR (400MHz, DMSO-d¢) 8 7.89 (d,.J
= 0.7 Hz, 1H), 7.84 (t, ] = 8.3 Hz, 1H), 7.38 (dd, J = 8.3, 1.3 Hz, 1H), 2.73 (s, 3H).

25 Example 259

2,6-Dichloro —benzothiazole (259). 2,6-Dichloro-benzothiazole was
synthesized from 2-amino-6-chloro-benzothiazole (Aldrich) in a similar manner as
described in Example 255. 'H NMR (400MHz, DMSO-ds) 8 7.03 (d, J = 2.2 Hz, 1H),
30 7.98(d,J=8.7Hz, 1H), 7.60 (dd, J = 8.7, 2.2 Hz, 1H).



WD 02/00633 2 2 DEC 2004 PCT/ US01/20756 benzenesul f onam de V\?B Csyn{% hesi zed
fromN [4-(6-anm no-benzot hi azol - 2-yl oxy) 2 ¢ DEC "2004

phenyl ] - NOAVYIE 4-trifl uor onet hyl - benzenesul f onam de (44§)CT5%8”20756

met hanesul fonyl chloride (Aldrich) in a simlar manner as described in
Exanpl es 70-91. 1H NVR (400MHz, D\VBExaifiple260 1.07 (s, 1H), 9.82 (s, 1H),
8.26 (d, J =8.2 Hz, 1H), 8.16 (d, J =5 1.1 Hz, 1H), 7.95 (dd, J = 8.3,
1.2 Hz, 1H), 7.75 (d, J = 2.2 Hz, 1H), 7.62 (d, J = 8.7 Hz, 1H), 7.37-7.34
(m 2H), 7.24 (dd, 4. %hl%rc?—@ﬁucﬁ'oh’?enz&mazo?e @30y, - 1-&nidto- @HhheroMnkEihiazoR/ 2
576 {MH). Exanple 450 10 2-Ciloro-N N
[ 4- (6-cli wab smth&smmdtﬂumZeﬂmﬁeﬂﬂmw-bphmﬂgm;old(AldﬁCh))mnhLar uaaneteaiesul f on

P %‘53@@ et i Exghagle 5.0 ik fdondes bG35 sl frsG2rz,” 1

Hz, B3 7 if), 2.2 Hz, 1H),7.40-7.35
(m 2H) ;}1258 ﬁg(dgjw {r 56_%’(% 1%7475()4&11 5 jlgﬁ(z%/&%) Exanpl e 21)51
2- Chl oro- N [ 4- (6- et hoxy- benzot hi azol - 2-yl oxy) phenyl]-4 20

trifluoronethyl - benzenesulfonam de ﬁ4§mi) %B?NI\/R (400MHz, DVBO-d6) 8 11.06
(s, 1 H), 8.26 (d, J = 8.2 He, K = 1.2 Hz, 1 H), 7.95 (dd, J

=8.3 1.2 H, 1 H, 7.55 (d, J—89Hz 752{d J=2.6 H, 1H),
7.36-7.32 (m 2H), 7.22-7.17 (m 2H), 700§dd J =28.9 2.7 Hz, 1H, 3.77
(s, 3H). M5 (EI : r RzCBlugo{Gumiefhoxy=henzothitzelei@s1 e 2Khgre-aymethoxy-

4- (4- et - t hi

'Eri 1£| Lor oREARERS 3as 81 1"?%%#) d‘gb(’%ggjr’])é"lfﬁﬁﬁmbi’%mOle MdERing 11 o7
(s, 1 H), sﬁm%nﬁéimer]as-de%cﬁbddzmli‘k le ZSSJ-GH(NMRJ(AFOOMEZZ HEMSO-4)).6 7.89%d{Xdd, J
= 8.3, 45 30 (dd 736731(m2H)

7.27 (t, f&ﬁﬁzllﬁg:7@9-§s D) 24 3= (&ﬂHzAH)é@gcswr'i? J =81, 0.6 H,
1H), 3.83 (s, 3H. Ms (El): i/z 513 (MH. m V\002/00G33 Exarrple 453 2 2
DEC 2004 PCT/ US01/ 20756 2-Chl oro-N

[ 4-(648rifluoromethyl -benzot hi azol - Exshply26phenyl ] -4

trifluoronethyl - benzenesulfonam’ de (453). 1H NIVR (400MHz, DVsO-d6) 8 11.12
(s,51H),844 s, 8.28 (d, J = S. 3 Hz, 8.17 (d, J = 0.9 Hz,

1700 50 b e by T EHER (%,
551 ( M H) beﬁxamk@le@éhrﬁ&ﬁm@aimmllﬁster was synthesized from 2-a1mno-benzoth1azole—
L s s A iy e i o S p sl bnaer ad GEtefibed REBZSEAFIRYSSOMa
20 'H NMR (400MHz, DMSO-d¢) 8 8.80 (d, J = 1.0 Hz, 1H), 8.09 (dd, J = 8.6, 1.6 Hz, 1H),
8.06 (d, ] = 8.5 Hz, 1H), 4.35 (g, ] = 7.1 Hz, 2H), 1.35 (t, J = 7.1 Hz, 3H).

Example 263

25 [3-Chloro-5-(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (263). To a solution of 3-Chloro-5-hydroxy-benzoic acid (Example 250,
1.73 g, 10 mmol) in DMF was added NaH (Aldrich, 840 mg, 60%, 21 mmol). The
mixture was stirred for 10 min, then 2,5-dichlorobenzothiazole (Example 253, 2.03 g, 10
mmol) was added. The mixture was heated at 60 °C till there is no starting material

30  remained by TLC. After cooled to room temperature, the mixture was poured to ice/IN
HC], extracted 3x with EtOAc (100 mL). The organic layers were washed twice with a
brine solution (100 mL), dried over Na,SO4 and concentrated. The resulting material was -

used directly in the next reaction.
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8.50 (d, J =1. 5 Hz, 1 H, 8.28 (d, J = 8.2 Hz, r% 172d J =

1H),

0.9 Hz, 6 (dd, J =8.3 1.0 Hz, 1 H), 7.84 {dd, 42DEE &0 Hz,
1H, 7. %‘T)”(‘%Vhf? = 53 5 He, 1 H, 7.43-7.3 |7_|)15 (m {2H) T%S“‘/z%"(m
2H). MB (El): nlz 508(MH). Exanpl e 45S 2-Ciloro 1V

[ 3, 5-di chl oro-4-(5- Ki‘otarsohbmnm‘ﬂm ooyt pﬂ)dybt(mﬂ)) -phefiydi{-bdtagdl was added

trifl | f 4 d 11. 66
7L v g SRESOR S BOBLAS 51 SIS SO BRAD) 1 11,0
(m 2H, {1270 ('n?nol} IIlf'he niixfie Wb reﬂux&l @veHﬁghtlbaoleJ to%%oﬁﬁen%'é?atur@@n §EZ]: mz
596 (M Exanmpl e”456 ~ ~S~ H F3C ~ ~ 2 2

DEC 2004 mcemmamedrmass wsdar r2edrsd preNsure The res1due was punﬁed by

Ef. ﬁ; m ﬁ%f) %@g@ﬁ@f%ép@é&@k&%&hﬁ‘g ol’ p1oduct f—IONMR
[4-(5- Am M@MS@Y- Y5998 (%M)r}%} 8®1qh! 10k 8.6 He, 1H), 7.84 (d, J =2.0 Hz, 1H),

phenyl ] - 2- chI oro-4-trifl uoromet hyl -benzenesul f onam was synthesized from
2-chl oro-NS53 (bs, 1H)750(tJ 2.0 Hz, 1H),74?(de 8.6,2.1 Hz, 1H), 7.26 (t, ] = 2.0 Hz,

[3,5-dich nzot -yl oxy) - phenyl ] -4-trifluoronethyl 5
benzenesuhﬁgﬂa‘ﬁ%éegﬁg\gs(gﬁ' Cﬂ%s?lhf@r nner as described in Exanples 16-23
(Method A). 1H NWR (400MHz, DMSO-d6) 8 8.37 (d, J = 8.2 Hz, 1H), 8.19 (s,
1H), 8.00 (dd, J =8.3, 1.1 Hz, 1 , 7.49 (d, J =8. 6 Hz, 1 H, 7. 30
(s, 2H), 6.77 (d, J = 2.1 Hz, 1 H), Bog = 8.6, 2.1 Hz, 1H. M5
(El): nilz 568 (M+H). 10 Exanpl e 457 ~Ol w.i FsC O 457 2-Chloro-N

[ 3, 5-di chl or o- 4- ( 5- net hanesul f onyl am n enzot hi azol -2

yI oxy) - phenyl ]-4-trifl uoronethyl beere sul fonarni de (457). 2-Chloro-N[3,5

d| chl or o- 4- (5- met hanesul f onyl am@eﬁzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uor
onet hyl benzenesul f onam de was s),( esized fromN

[ 4- (5- Ami no- benzot hi azol - 2-yl oxy$-3, 5
di chl 8 o- phenyl ]-2-chl oro-4-trifl uoromet hyl - benzenesul f onani de (456) and
met hanesul fonyl chloride (A drich) i 18 g;nlar manner as described in
Exanpl es 70-91. H NVR (400MHz, DMB O 11.63 (s, 1 H), 9.87 (s, 1 H),
8.38(d, J =8.3Hz, 1 H, 20[& ((us,,d 1H),x8.00 (d, J = 8.3 Hz, 1H), 7.91
(d, J =8.6 Hz, 1H), 7.44 (d, =1 1H)y, 7.32 (s, 2H), 7.21 (dd, J =
8.7, 1.6 Hz, 1H). Ms (ET): nz/¢g 64263(MH5CExarrpIe 458 25 2-Chloro-N

[ 3, 5-di chl or o- 4- ( 5- net hanesul f gaytzpenzotht 2yl oxy)

phenyl ]-4-trifl uoromnethyl -benz 3nesaﬁlona”r$cg¢(458 . 1H NWR (400MHz,
DVSO-d6) 8 11.65 (s, 1 H), 8.3[8 (d¢sJ =83 Hz, 1 H, 8.29 (d, J = 8.4 Hz,
1H, 822(s, 1 H, 819 (d, §1-(3 02/00638 PCT/ US01/ 20756 =1.6
1 H, 801 (dd, J =8.2, 1.0 Hz, 1269, 74818 (dd, J =8. 5 1.7 Hz, 1
.7.34 (s, 2H), 3.24 (s, 3H. I\/B(Ei‘émrﬁu Q_%Qv‘r' :

Hz
H),

268 6-Me
269 6-Cl
270 6-F
271 6-OMe

272 6-COOEt

The compounds of Table 13 were prepared in a similar manner as
described in Example 263.
15
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Exanple 459 5 N

[ 4- (6- Aceyplo2lei3z ot hi azol 2-yl oxy) - 3, 5-di chl oro- phenyl ] - 2- g}ﬂé@é} ﬁ? of | uorom
et hyl - benzenesul f onam de (459). 1H NIVR (400M—Iz DVBO- d6) é ,

8.68(d,J=i.7Hz,1H),838(d 8.2 Hz, 1 H, 8.21 (s, :
8.02-7.97 (m 2H), 7.76 (d, J = Fﬁﬂm Ple2§d 7.32 (s. 2H), 2.61 (s, 3H) .
M5 (El): aaalz 629 (MH). 10 Exaruple 501 501
4-tert-Butyl-N-[3-cliloro-5-(5-chl oro-benzot hi azol e-2-yl oxy)] 15
benzenesul fonarri de ([S(ﬂl)loro-5-(5-cyano-benzoth1azol—2-yloxy)-phenyl] carbamic acid

4-1 t-Bt 3 hi -(S-ch b t hi
01 oy - borhREer R e TR DO DTS Gy & PEg basi DB 26 £ sl Ag

Met hods D Ex MR 1(

Ty 53 (i D @SSP P SL g T L LRI
Hz, 2H), 7.383t,(d:1.9 Hz,8H), H29 (2 2.0H£S1H)d, 47J(s,=9}$).M8(BI)Hi'z/z 4004M-H). 38
(dd, J =1.9, 1.9 Hz, 1 H), 7.16 (dd, J =1.9, 1.9 Hz, 20 1H), 7.12 (dd, J
=1.8, 1.8 Hz; 1H), 1.3 (s, 9H). Ms (El): aaalz 505 (100, MH, 506 (33,
MH), 507 (94, MH, 508 (30, MH), gRQthid%es M H . Exanpl e 502 25 502
22 DEC 2004 WO 02/ U0(33 PCT/ US01/ 20756 [ 3-Chl oro-5-(5-chloro-b

enzot hi azol e- 2-yl oxy) - phenyl ]-2,5 di net hobybenzenesul fonam de (502).

N-[ 3- Chl or o- 5- ( 5- chi gr.g-benzot hi azol e- 2 tI' b
Sul fomt de. wms syniREIBEn SIS oMY by TR e scri bed
i n Exanpl e&t-mtﬁksteruwlﬁmm %%}59%@ @ré%H}lm%&l Lo, J =

8:6 Hz, 1H), 7. 45
7 34 7.28 l(Qerzli“,I),, 77562(9 I’dc&OJO:HS, 1), .50 (HzI 26)Hz, IH1,87$61I(t I= £(DHZ He,

510 e STt 2P0 b7 D Bt S gl 16 ey 0

Exarrpl e 503 C p\ s~~ F 3C ~/ 503

2- Chl oro- N-[ 3-chl oro-4-{4-chl oro- benzot hi azol - 2- oxy) - phenyl ] -4

trifl déromet hyl benzenesul f onani de { ¥x3mple26h| or o- N-[ 3- chl or 0- 4- (4-chl oro
15 benzot hi azol - 2- oxy) - phenyl ] -4-tri fl uor onet hyl benzenesul f onam de was
synthesized (84% in a simlar manner as described in Exanple 424. 1H NWR

(7 4(9)(9)|\/|(4§I 5)1\/?0 de) 8 [3Jcmlof<s-5-(21 hith Bb@ﬁzo(tﬁhazdl-z;yﬁ} )ngn)al] (b%rba&n@ a@ﬁt 1 H)
1H), 7 54 t(»'ra-bujyl%@r@@ ’IEM((@QWI@@MHQ dshw (bps,(14D, 7.364dd, J(’f72,

Hz, I h1 0 20 554
(25, W SBE 76T R O 308 g T 75027 20 B8 b 88 20786
Exanpl26 S5GH)F1.304s, 9H). MS (ED): m/z 389 (M-H).

2- Chl oro- N-[ 3-chl or 0-4- (4- et hyl - benzot hi azol - 2- oxy) - phenyl ] -4

Example 267

[3-Chloro-5-(4-methoxy-benzothiazol—Z-yloXy)—phenyl]-carbamic acid
25  tert-butyl ester (267). '"H NMR (400MHz, DMSO-d¢) 6 9.86 (br s, 1H), 7.52-7.50 (m,
2H), 7.45 (t, J = 1.9 Hz, 1H), 7.31 (t, = 8.1 Hz, 1H), 7.21 (t, ] = 2.0 Hz, 1H), 7.03 (d, ] =
8.1 Hz, 1H), 3.86 (s, 3H), 1.47 (s, 9H). MS (EI): m/z 407 (M+H).

Example 268
30
[3-Chloro-5-(6-methyl-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (268). 'H NMR (400MHz, DMSO-dg) & 9.85 (brs, 1H), 7.76 (s, 1H),
7.60 (d, ] = 8.2 Hz, 1H), 7.52 (br s, 1H), 7.47 (t, T = 1.9 Hz, 1H), 7.26 (dd, T =8.2, 1.2 Hz,
1H), 7.22 (t, J = 2.0 Hz 1H), 2.40 (s, 3H), 1.47 (s, 9SH). MS (ED): m/z 389 (M-H).
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5 trifluoromet hyl benzenesul f onam de (504). 2-Chloro-N| 3-c%1| or O- 4-;4- met hyl
benzot hi =0xy)-phenyl]-4-trifluoronethyl benzenesul fo ) %@

synt hesigégdm?%@% from phenol 422 in a simlar manner asp escr|/ ehﬁ in
Exanpl e 438. 1H NVR (400MHz, DMSO-d6) b 11.4 (s, 1H), 8.33 (d, J = 8.2 Hz,
1H, 8.2 (s, 1H), 7.99 (d, J =8.3, Hz, 1H), 7.73 (dd, J = 7.2, 1.9 Hz,
1H, 7.6 (d, J = 8.9 Hz, 1H), 7.35?}% 15]1 566 6 Hz, 1H), 10 7.3-7.28 (m
IH), 7.25 (d, J = 7.4, Hz, 1H), 7. 5“ 58,4, 2.6 Hz, 1H), 2.35 (s, 3H).
M5 (E)]: mz 531 (100, MH), 532 (28, MH, 533 (75, MH), 534 (16, MH),
535 (1S, M). Exan[pléle 505 15 F 50S . ..

2- Chl or o- N- [ 3, 5- di clArGhlere-5¢6-chlexpgbensstliazdliZaylery)ophcayll-earbamir agid

Lriyor gﬁ{@%@%{i‘%ﬁ?g@g"ﬂ&ﬁl WQ@QWE)DMSO-@ 59.85 (brs, 1H), 8.14 (d, T =2.1

benzot hi &g|1¥D; P73 (d,ARe ) Hz, 4H)] 7.58 Fo450% 31)| £.26 78 Mes0 Tn aH), ded as
synthesized 20 (16% from phenol 421 in a simlar manner as described in
Exanmpl e £30. MY{Blvriz 0w -CalBo d6) 8 11.6 (s, 1H), 8.38 (d, J = 8.3 Hz,
1H, 8.22 (s, 1H, 8.0 (d, J =8.3, Hz, 1H, 7.76 (dd, J = 9.0, 2.9 Hz,
1H), 7.34 (s, 2H), 7.28-7.22 (m 2H), 2.35 (s, 3H. M5 1~G WO 02/ 00633
2 2 DEC 2004 1'(:"1'/Us5111/2117(, (Example278 565 (100, MH), 566 (28, MH),
567 (75, MH), 56S (16, MH, 569 (1 S, M Exanple 600 5 Using nethods

simI¥ to Lehmann, et al., ibid., selected conmpounds exhi bited the
fol | ow ng | CSO val ugsch 8-SR ro-Ba b AL -tdrbanflc aéid - BRL
49653 as -t he radi ol ngng).r I Cso v?il ues are defi%ggﬁzgﬂ%%] congen%rati on of

t est conpmrsisyl estier @36). t ‘61 NdR (400DFHZOMSOedY B8 T (br sh1HYi7AP @f, ] 3187, BRL
49653 and [ epr nted by 10 (+). <3 ++1 < 10 p. +++) <1 p, M
bl e 50 BhH HEBRAEIIE r s H) 1D 7.8 r L THD, 70 BoPs Yl 7 3T ey 2 P

| Cs03+++4g §-3 741, 41 v.zsft;ﬁ=?2ﬂo*ﬂé,-ﬁ4)ﬂi-7% ,*9%%4% An/2 355 (IMASHHAHA445+++46
+++47+++48+++49+++50+++71 +++- 72 1~7 WO 02/°0063 npoundPPARy BI ndi ng

| Cso7B+++74" ~- 75+++76++77++78+++79+++80~+8182++- +83+++84+++85+++86+++87-1 - t
-+88- 1-f - ~- 89+++90+++91+++103++104~

441064~ 42244+t - 225444226 +++- 231 +3AMRle 2715 | | 538, 4108344284 44-~- 7z 2 OEC
200a PCT/USI 11 /20756 1-is

[3-Chloro-5-(6-methoxy-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (271). '"H NMR (400MHz, DMSO-dg) § 9.84 (br s, 1H), 7.62 (d, T = 8.8
20 Hz, 1H),7.58 (d,J =2.5 Hz, 1H), 7.51 (br s, 1H), 7.45 (br s, 1H), 7.21 (1, ] = 2.0 Hz, 1H),
7.03 (dd, J = 8.9, 2.6 Hz, 1H), 3.79 (s, 3H), 1.47 (s, SH). MS (EI): m/z 407 M+H).

Example 272

25 2-(3-tert-Butoxycarbonylamino-5-chloro-phenoxy)-benzothiazole-6-
carboxylic acid ethyl ester (272). 'H NMR (400MHz, DMSO-dg) § 9.98 (br s, 1H), 8.66
(d, J=1.6 Hz, 1H), 8.01 (dd, J =8.5, 1.6 Hz, 1H), 7.81 (d, J = 8.5 Hz, 1H), 7.54 (br s,
1H), 7.52 (br s, 1H), 7.30 (t, = 1.8 Hz, 1H), 4.34 (q, ] = 7.1 Hz, 1H), 1.47 (s, 9H), 1.34
(t, J=17.1 Hz,, 3H),. MS (BI): m/z 393 (M'-C,Hp).
30
Example 273

3-Chloro-5-(5-chloro-benzothiazol-2-yloxy)-phenylamine (273). To [3-
chloro-5-(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid tert-butyl ester (263,
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WD 02/ 00633 ConpoundPPARy Bi ndi ng 2280550

| Cs0285+ 87+++288+- ~- ~- 289+- ~- ~- 200+291+292++293++ 4296++297
++298+++@§@5W3%300 T-r-301+++302+++303+++1 Erser)
304+++305+++306+++307++308+++309- ~++310+++3ll+++322++323++324+++331 T++ 2 2
DEC 200 Nci7 gud8s nm}msaddacunﬂuma@mm@ﬂm@mdmmye danhambignt

| Cs0332- 3 ++4 426+ H ADT 441407 1142 28+++4
29" -~ +4 I-PPQ%@? °4F42§§‘b i gﬂeere VERRe S % %%-E++1412%I-1 4§45- H ~
- 455++457we+ﬂ5§dr$v5£%nﬁ%u§%ﬂé eas andaEeécRﬁedr reSsuie; @dsolveddr EtOAtao WO

02/ 00633 ConpoundPPARy Bi ndi ng 0505+ 2 2 DEC 2004 PCT/ US01/ 20756 Al |
publ i cat fﬁhmongnmc pelution V@pmaSh@d with$NGNa@H, washeditwiceyeigh » bERE FJHtighe 5

pat ont® appieeEe MY woserrael | Therinupb Pt B cRURel R
11 228{ :og(ra fggcgg%gﬁgg{ssaﬁgofﬂoahaumm (400RODi, DMEOMERNS i 198 (B =b@61z,

b | | ustrat d | f
clarity otHuf (€ hridihiz, YH) \Mydrq (dB:aT ngﬁiirz?@hg:&ﬂ'ﬁ]éﬁg)@gp‘t frgts[gz égﬂ’o‘?g ﬁng

zﬁi’ilrllge!snaﬁdjelgrén%%ﬁm}bcg Iocgﬁg :ng }%zg?ﬁz’a%gfﬂér IéI:"o W(Fﬁ\éﬁ’?} gepgmgcﬂzﬂ tnhe

spirit or scope of the appended clains. lal 2 2 DEC 2004 WHAT IS CLAI MED
IS: 1. A conpound having the formula (1):. R3 R~ Ar ~/~ X ~~ -Rz | wherein
Ar' i¥substituted or unsubstitut B¥ampiesEidra82azolyl; X is a dival ent

| i nkage sel ected fromthe group consisting of -0, C(O) -CH(R)-, and
-N(R")-, wherein R is a nenber selected fromthe group conS|st|ng of
hydrogen, cyano andThE€cofibpahdsih TaBle 14 wsre@repar&nbﬁrom@bnmbenﬂsfmd?abldﬁﬁ Br oup

i sti f. hyd d (C~ N(R S(O) z-
consts Ings&ulal){narn?lgre Qs enscnlgedm xamplg 273 a olvg. (R2)-S(Oz-,

15

avl

6—7

Table 14

Compound X

273 5-Cl
274 5-CN
275 4-Cl
276 4-Me
277 4-OMe
278 6-Me -
279 6-Cl
280 6-F
281 6-OMe
282 6-COOEt

90



wherein Rz is a nenber selected fromthe group consisting,of h drogen and
(C1 CB) aMkyb200633 1S a nenber sel ected fromthe group conspéﬁ %B; 7,6

(Cz- Cg) het er oal kyl , cyano, hal ogen, (C -C8)al kyl, (C~-C8)alkoxy, -

-Q02R 4, -C(ONR SR 6, s(Op-R14'" -S(OqQg-~15R16~ -OC(O-Rn ~d -
-N(Ria)-C(O-Rm wherein R4 is a nenber selected fromthe group consisting
of hydrogen, (Cl Cg)al kyl, (Cz-Cg)heteroal kyl, aryl and aryl (Cl-4) al kyl ;

R S and R 6 are nenbers independently selected fromthe group consisting
152 2 2 DEC 2004 of hydrogen, (CEtgnpleky4, (C2-C8)heteroal kyl, aryl, and
aryl (C1 C4)al kyl, or taken together with the nitrogen to which each is
attached forma 5- - or 7-nmenbered ring; R' is a nenber selected fromthe
group L£onsi sting of Q) ok | 3 ¥-10 1

aryl (C~-Ca) al kyl ; !ég ]A‘%‘g‘)é’ra# E%“"“fi’s%aﬁﬁ?)n gfé@%#@?&gﬁ%"ﬁ&@ QT Hhe

subscri ptNMﬂ{@(MMHmEMSO dbé) of 8 Qm(d, Jt=€)12 HEAH)sST. Sﬁ(n;m#mom aH), 7.76 (dd,
unsubst i tut ed ar selected fromthe %roup consisting
t

of hal oge "§rﬁi (%ﬁz dg}';)am@é)@ -T‘o? 05121@%19 el | T HzddDep gihd s&0tH%

sol vate of dof claim1l, wherein X is selected
fromthe gr up c hmsMS&@%T'HlO?&?%Qﬁ? )-; Yis -NHS(O2-; R-is a
menber sel ected fromthe group consisting of hal ogen, cyano, (C, - Cg) al koxy,
(C1- al kyl, -C2R 4 and -C(O NR g&e?reln R 4 is a nenber sel ected
from the group consisting of hydroggham(’ €8) al kyl , (Cz-Cs) het er oal kyl ,
aryl and aryl (Cl-C4)alkyl; R S and R G are nenbers independently sel ected
fromthe-group consisting of hydrogen, (Cl-C8)alkyl, (Cz-C8)heteroalkyl,
aryl, and aryl (C, - CaGhleyo-5-(dchiarocdrenzothdaivd2-yibxy)-fieay himime g275)t SEinhi ch

coch e, ChME A DD 0% 1% GEEROLEAEh 10 TSl SO 0.
of hal OQGTW%S((QTQQ)@H%Q’H) 686 (t-”?% QQTT%OE'H? o @) P& 'in92Hz 6isp (Ry S

sel ected fromthe group consisting hal ogen, cyano, v@j al koxy,

~- (B)MkyBOHmm516é82@H)CMS)(ERLEW Hl\ﬂ‘@r}b)tn R4 is (CI Cg) al kyl R~5 and
R ~ are independently selected fromthe group consisting of hydrogen and
(C -Cg)al kyl, or taken together with the nitrogen to which each is attached

Example 276

3-Chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenylamine (276). 'H
20 NMR (400MHz, DMSO-dg) 5 7.74 (dd, J=7.5, 1.0 Hz, 1H), 7.27 (dd, J = 7.3, 1.3 Hz,
1H), 7.23 (t, J=7.5 Hz, 1H), 6.62 (t, ] = 2.0 Hz, 1H), 6.57 (t, J = 1.9 Hz, 1H), 6.51 (t, J =
2.0 Hz, 1H), 5.82 (s, 2H), 2.50 (s, 3H). MS (EI): m/z 291 (M+H).

Example 277
25
3-Chloro-5-(4-methoxy-benzothiazol-2-yloxy)-phenylamine (277). 'H
NMR (400MHz, DMSO-d¢) 8 7.49 (dd, J = 8.0, 0.9 Hz, 1H), 7.29 (t, J = 8.1 Hz, 1H),
7.02 (d,J=28.1 Hz, 1H), 6.57 (t, J =2.0 Hz, 1H), 6.56 (t, ] = 1.9 Hz, 1H), 6.46 (t,J=2.0
Hz, 1H), 5.80 (s, 2H), 3.87 (s, 3H). MS (EI): m/z 307 (M+H).
30

Example 278

3-Chloro-5-(6-methyl-benzothiazol-2-yloxy)-phenylamine (278). 'H
NMR (400MHz, DMSO-dg) 8 7.73 (d, J= 0.4 Hz, 1H), 7.60 (d, J = 8.2 Hz, 1H), 7.25 (dd,
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forma 5- or 6-nenbered ring. 153 .2 2 DEC 2004 4. The conpound of claim

2, wherein R is selected fromthe group consisting of hal AEC no,

(Gi - Cg) al¥BPY%AY (C--C8)al kyl. 5. The conpound of clai m PCH¥RNANT6X s a
di val ent linkage selected fromthe group consisting of -O and -NH. 6. The

conpound ¢t &3 262, 16581 T B2.0 $1z2 1 H) 536 (X e d.oHng iH), 649i(0g={2.0Hz) to 3
substituents independently selected fromthe group consisting of hal ogen,
cyano, vi tlH}, 5.76(sF2H),- 239 éy B MBEB: wya 291 @d3H)and (C~-C8)al kyl. 7. The
compound of claim2, wherein X is selected fromthe group consisting of -O
and -NH; R is a nenber selected fromthe group consisting of hal ogen,

cyano, (C--Cg)al koxy, (C~-Cg)alkyl, ExthipR 279and - C(O NR SRi 6; wherein R 4
is a nenber selected fromthe group consisting of hydrogen and (Cl
Cg)alk¥l; R S and R 6 are nenbers independently selected fromthe group

isti f hyd ~- . t < Wi
o been Do i oh oaeCnftss el ool AR ARG (oL, M1
fSUbSt [ LUt QMW@(KVMHZQD'M E()-fde)BP;ﬂSE-I 1@, B=39bH] IIEi)_.? mre (ﬂmqé:ggﬁ"lHEﬁIH){ 761 (ddf ed
romthe rou consistin 0 al 0gen, cyano, vitro - -
O 08 S0, 25 B Ty sy B i D) R8s T2 18 g T 58 (=2 R e

group conskst - (l‘fzﬁ al koxy. 8. The conpound of claim?7,
repr esent Z%ﬁb%@%(%m@ ) Z’{g%gé? rom)f he group consisting of R3 \ Y~-R2 R~
\ Y~"R10Ar'~ ~/ and ~/ X ~t 3 R~ R (li) (1J) 154 2 2 DEC 2004 9. The
conmpound of claim1, selected from é&gsﬁﬁo% consisting of 3 10. The
conpound-of claim1, wherein said c €2%¢ represented by a formula
selected fromthe group consisting of R \ Y~-Rx I \ Y~-Rz . t , Ar ~ X I [/ ~
Ar w/ Ra Rt

3-Chloro-5-(6-fluoro-benzothiazol-2-yloxy)-phenylamine (280). H

NMR (400MHz, DMSO-d¢) & 7.88 (dd, J = 8.7, 2.7 Hz, 1H), 7.74 (dd, T = 8.9, 4.9 Hz,
15 1H),7.30 (td, J = 9.0, 2.7 Hz, 1H), 6.60 (t, J = 2.0 Hz, 1H), 6.56 (t, J = 1.9 Hz, 1H), 6.50
(t,J=2.0 Hz, 1H), 5.81 (s, 2H). MS (BI): m/z 295 (M-+H).

Example 281

20 3-Chloro-5-(6-methoxy-benzothiazol-2-yloxy)-phenylamine (281). 'H
NMR (400MHz, DMSO-dg) 6 7.62 (d,] = 8.9 Hz, 1H), 7.56 (dd, J = 2.7 Hz, 1H), 7.03
(dd, J=8.8, 2.6 Hz, 1H), 6.56 (t, T = 2.0 Hz, 1H), 6.54 (t, ] = 1.8 Hz, 1H), 6.47 (1, ] = 2.0
Hz, 1H), 5.78 (s, 2H). MS (EI): m/z 307 (M+H).

25 Example 282

2-(3-Amino-5-chloro-phenoxy)-benzothiazole-6-carboxylic acid ethyl
ester (282). 'H NMR (400MHz, DMSO-d¢) § 8.62 (d, J = 1.6 Hz, 1H), 8.00 (dd, J =8.5,
1.8 Hz, 1H), 7.80 (d, ] = 8.5 Hz, 1H), 6.65 (t, ] =2.0 Hz, 1H), 6.59 (t, J=1.9 Hz, 1H),
30 6.52(t,J=2.0Hz, 1H), 5.84 (s, 2H), 4.33 (q, J = 7.1 Hz, 2H), 1.33 (t, } = 7.1 Hz, 3H).
MS (EI): m/z 349 (M+H).
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(la) Rz \ Rs Ar ~X1 ~j R , (le) (lc) , R R ~ ~X ArvX | [

R3 R3 R \ Y~Ra and | R3 ) 11. The co Co€00t|a|ms
- repr‘@gé‘({’@é‘} by a forrmula selected fromthe group con?cg Wd)/zfﬁs“ -
Y~R2| R'" Rl / R, R\ YR A~xl/ t R\ Y~Rz and_ ~/ X-~~ . R3
(h) ~.1) 155 22 DEC 2004 12. ThE&xampbeo28al of clainms 1 - 8 represented

by the formula: R Arv x R2 or the pharmaceutically acceptable salt or
sol vate thereof. 13. The conpound of any one of clains 1 -12 wherein Arl is

unsubstituted 2-benzgf Qbﬁﬁ)mﬂﬁs in Table 15 were prepared from compounds in Table 14
and corresponding arylsulfonyl chloride using the one of the methods of Examples 70-91.

4 NS
5@2/0
Xi=

6 7

Table 15

Compound X A B
283 5-Cl CF; [|H
284 5-Cl Cl H
285 5-Cl Cl Me
286 5-CN CF; |H
287 5-CN Cl H
288 5-CN Cl Me
290 4-Cl CF; |H
291 4-Cl Cl H
292 4-Cl Cl. [Me
293 4-Me CF; |H
294 4-Me Cl H
295 4-Me Cl Me
296 4-OMe CF; |H
297 4-OMe Cl H
298 4-OMe Cl Me
299 6-Me CF |H
300 6-Me Cl H
301 6-Me Cl Me
302 6-Cl1 CF; |H

93



14. A conposition conprising a pharnaceutically acceptable
exci pi enfy gy ?L@ﬁ scompound of any one of clains 1-13. 15. Us fﬁ‘i %g;(ﬁorrpound
of any one o ainms 1-13 for the manufacture of a nedi carrent

treatnent or prevention of a metabolic disarder gor an inflanmatory -
condition in a host, whereCompennd nedi cBnent| i& florBadmi nistering to said
host. 16. The use in accrdanéd w tjho-Clai m 11 whdlein said host is a

manmal sel ect ed from t hel-g~eup—consii-stingofl-humans—dogs, prinmates, mce,
rats, horses and cats. 17. TH®4use |[@Faccord4rise [t h |cl ai m 15, wherein

said adm nistering is or<11"——‘5% Th e T T qGGoT ce-w th claiml15, .
wherein said admnistering is §0p| caﬁ;l% ;%l useeﬁ]i n jaccordance with claim ~
15, wherein the nedi cament |5305rophyd;.@ct| c tiacipr gwdet |t he onset of a

PPARy- medi at ed condition}—20.__The use in acdordagce with claim15, wherein .
sai d netabolic disorder or i @ﬂﬂama‘t@ﬂl\/l@ondi@ﬁson Hs sl ected fromthe

group consi sting of non-lmgdg—dep et met] i.tus (N DDM ,
obesity, hyperchol esterol nd oﬁ]gﬁ\d | “nmedi‘at ed| di seases, and

i nfl ammatory conditions. 3poe use6JQM@ccor@I1ancq\4\y| th claim15, wherein
sai d netabolic disorder is NI DDM 1B DEC 2004 _P2. The use in
accordance with claim 15, whe¥l@in saﬁd?QQﬂEm niCkeriildg is parenteral. 23. The
use in accordance with cla , erei-sateretjahot+c di sorder or

i nflammatory condition ig nme ted b@i‘% Gl e use in accordance with

claim 15, wherein said netabolTc disorder or inilammatory condition is
rheumatoid arthritis or atherosclerosis. 25. The use in accordance w th any
one of clains 15 - 24, wherein said host is a human. 26. The use in
accordance with claim 25, wherein t ﬂ ment |s for treating a .
met abol i ¢ di sorder or an inflammat di%i on. Use of the conpound of
any one of clains 1-13 for the nmanuf acture of a rredl canent for the

prevention or treatment of a PPARy nediated condition in a host, wherein
sai d rfedi cament is R«ChlavmMa[3seldoia§- -(Sechburoebenzethiazod-2-ginsy)cpleenyl-4-

accor danc th cl e| n o] [ or
o 1 amat BEghesamatEYTh s B SR s CRE MR Py, TEMERR05 TREET
sai d condiH) @B1 @, J=8.5 Hz, 1H), 8.18 (s, 1H), 8.00 (d, ] = 8.6 Hz, 1H), 7.91 (d, ] = 8.5 Hz,

1H), 7.76 (d, T =2.1 Hz, 1H), 7.43 (dd, J = 8.6, 2.1 Hz, 1H), 7.38 (t, ] = 1.9 Hz, 1H),

7.12-7.10 (m, 2H). MS (EI): m/z 551 (M-H). .

10
Example 284

2,4-Dichloro-N-[3-chloro-5-(5-chloro-benzothiazol-2-yloxy)-phenyl]-
benzenesulfonamide (284). 'H NMR (400MHz, DMSO-ds) 8 11.38 (s, 1H), 8.10(d,J =
15 8.6 Hz, 1H), 8.01 (d, J = 8.6 Hz, 1H), 7.93 (d, J = 2.1 Hz, 1H), 7.78 (d, J = 2.0 Hz, 1H),
7.59 (dd, J = 8.6, 2.1 Hz, 1H), 7.43 (dd, J = 8.6, 2.1 Hz, 1H), 7.36 (t, J = 2.0 Hz, 1H),
7.10-7.06 (m, 2H). MS (EI): m/z 517 (M-H).

Example 285
20
2,4-Dichloroe-N-[3-chloro-5-(5-chloro-benzothiazol-2-yloxy)-phenyl]-5-
methyl-benzenesulfonamide (285). 'H NMR (400MHz, DMSO-dg) 8 11.35 (s, 1H),
8.11 (s, 1H), 8.00 (d, J= 8.6 Hz, 1H), 7.86 (s, 1H), 7.73 (d, ] = 2.1 Hz, 1H), 743 (dd, J =
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sel ected fromthe group consisting of diabetes, obesity, 2% (g/ 4

hyper chol esterol em a, hyperlipidem a, dyslipidem a, hyper Qg Izg%ji dem a,
hyper gl yWOA24%33nsyl i n resi stance and hyperinsul i neni a. 3'% HRE2088 i n
accordance with any one of clains 27-29, wherein said adm nistering is

oral . 31.gd el HeelH)) 78X0@Idap Ol H), BDY-706¢my RHY) 2l g, ZH)2MS (Wherek n sai d
admnistering is parenteral. 32. The in accordance wth any one of clains
27- 29, V\kﬁérle(g’hHéai d admi nistering is topical. 157 | NTELLECTUAL PROPERTY
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Example 287

2,4-Dichlore-N-[3-chloro-5-(5-cyano-benzothiazol-2-yloxy)-phenyl]-
15 benzenesulfonamide (287). '"H NMR (400MHz, DMSO-dg) & 11.40 (s, 1H), 8.22 (d,J
= 8.3 Hz, 1H), 8.19 (d, J = 1.5 Hz, 1H), 8.10 (d, T = 8.6 Hz, 1H), 7.93 (d, ] = 2.0 Hz,
1H), 7.79 (dd, J = 8.3, 1.6 Hz, 1H), 7.59 (dd, J = 8.6, 2.1 Hz, 1H), 7.39 (t, ] = 1.9 Hz,
1H), 7.12-7.08 (m, 2H). MS (EI): m/z 508 (M-H).

20 - Example 288

2,4-Dichloro-N-[3-chloro-5-(5-cyano-benzothiazol-2-yloxy)-phenyl]-5-
methyl-benzenesulfonamide (288). "H NMR (400MHz, DMSO-dg) & 11.37 (s, 1H),
8.21 (d, J=8.3 Hz, 1H), 8.14 (d, J= 1.5 Hz, 1H), 8.12 (s, 1H), 7.87 (s, 1H), 7.79 (dd, J =
25 8.3, 1.5 Hz, 1H), 7.36 (t, ] = 1.9 Hz, 1H), 7.11-7.06 (m, 2H), 2.16 (s, 3H). MS (EI): m/z

522 (M-H).
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@10%r&' ()-. 10%& ()-fFgmwa?nbCl HOI 109k ()-zPl 10%& ()-z!cl 109RR& ()-z
109&' ()- "109& ()-!10% ()- N{\=nbCs10% ()- GYf 10%&' ()-3" 109%& () -

5 100 (1) v MBLOYE )ﬂwﬂww 8oy N ARG hs2h 0366501 2886 eny-

aBbC, 510p@izeheshisaatd&(308).! hfmq%M{@BMmam (11-36 (s, 1H), 8.08(d, =
, 109& () - 3F) S10%& ég 4hC10% U& g U&' ().- 0%, U%&) 10 10
108t 16v&’ 8- VRS 498 (4,15 20 1. 1 762 757(n 3H),730(t J 20Hz 1H),

7.03 (m, 3H), 3.80 (s, 3H). MS (EI): m/z 513 (M-H).
Example 309

10 2,4-Dichloro-N-[3-chloro-5-(6-methoxy-benzothiazol-2-yloxy)-phenyl}-
_5-methyl-benzenesulfonamide (309). '"H NMR (400MHz, DMSO-d¢) 8 11.32 (5, 1H),
8.09 (s, 1H), 7.86 (s, 1H), 7.58-7.55 (m, 2H), 7.29 (t, ] = 2.0 Hz, 1H), 7.08-7.03 (m, 3H),
3.80 (s, 3H), 2.21 (s, 3H). MS (ED): m/z 529 (M+H).

15 Example 310

2-[3-Chloro-5-(2-chloro-4-trifluoromethyl-benzenesulfonylamino)-
phenoxy]-benzothiazole-6-carboxylic acid ethyl ester (310). 'H NMR (400MHz,
DMSO-dq) 8 11.56 (s, 1H), 8.63 (d, J = 1.5 Hz, 1H), 8.32 (d, J = 8.2 Hz, 1H), 8.18 (s,
20 1H), 8.00(dd,J=8.5, 1.7 Hz, 1H), 7.91 (d, J = 8.3 Hz, 1H), 7.75 (d, J = 8.5 Hz, 1H), 7.40
(t,J=19Hz, 1H), 7.16 (t, T=1.9 Hz, 1H), 7.12 (t, ] = 1.8 Hz, 1H), 4.33 (q, J = 7.1 Hz,
1H), 1.34 (t, J=7.1 Hz, 1H). MS (EI): m/z 589 (M-H).

Example 311
25
2-[3-Chloro-5-(2-chloro-4-trifluoromethyl-benzenesulfonylamino)-
phenoxy]-benzothiazole-6-carboxylic acid ethyl ester (311). 'H NMR (400MHz,
DMSO-dg) § 11.41 (s, 1H), 8.65 (d,J = 1.2 Hz, 1H), 8.11 (d, ] = 8.5 Hz, lHj, 8.01(dd,J
=8.5, 1.5 Hz, 1H), 7.93 (d, J = 2.0 Hz, 1H), 7.76 (d, ] = 8.5 Hz, 1H), 7.59 (dd, J = 8.5, 2.0
30 Hgz, 1H), 7.39 (brs, 1H), 7.12 (br s, 1H), 7.10 (br s, 1H), 4.34 (q, T =7.1 Hz, 1H), 1.34 (4,
J=17.1 Hz, 1H). MS (EI): m/z 555 (M-H).
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,m{--w./x0}[9nb@t|-t$10% r& ()-& al -t §L0%& ()- & pY*s$10%& ()-(10%& ()-L'S
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107F" 109 () - F. 33339445dE~ @ts3"10%& ()-| " 109& 2(l>) LL10%& () - 109 () -
109& ()- Y !109& () 3o-Bogtiorhenzoicaadmetikestey (312)0dg 3.§-Dint fdo-benzots

L0%. (3~ FLORALdichO%F2 ) 100 Ri Vd e RGO T M bV oo SRR -

10%& (
109%& () - sThB EROES SDCHL ORI eoved binberiredtebd Frassin€) Tha 0edkdue)wasQli@olved iA0 10

ig:/zl(();/& &é i g ];{I& c;ggf # 91(1)/‘5-%9_%)%\/<:& E’l%?ﬁy?gr?ugg?gllc{nchlgf/%é )150 mmol) was

@ 109& Cl % I 10%&
S() F$10f(yéﬁ%d %ﬁ%#ﬁ'&bc&g @fé %?S%el/%%}& et ge/ﬁ?éfhﬁ’?g){o?i%g}f/%l%ﬁ Y 10
o9& ()-Yf, geatefded-uadeX8duced pressure. The residue was dlluted with EtOAc and 1N HCL
2 iy g T
10%m& C L

10%7&( %) % 10%7& %’5‘ $#100618 @F E Hﬁ%hdﬁag&&{q%é@“ ?ﬁgﬁ)‘%}ﬁ%ﬁ t(h)é §|b:4 Vé
23" 10%r&' @R-0 @mem@r@)ﬁuct%hﬁ%mqp)ue enough for the next reaction. 'H NMR

(400MHz, DMSO-d¢) 5 9.05 (t, J =2.1 Hz, 1H), 8.92 (d, J = 2.1 Hz, 2H), 3.9 (s, 3H).

15 Example 313
O,N NH;

COOMe
313

3-Amino-5-nitro-benzoic acid methyl ester (313). 3,5-Dinitro-benzoic

acid methyl ester (Example 312, 13.7 g, 60.6 mmol), Pd/C (Aldrich, 1.34 g, 10%, 0.61

20  mmol), triethylamine (Aldrich, 36.4 mL, 273 mmol) was dissolved in 30 mL of CH5;CN.
To the above solution was added a solution of HCOOH (Aldrich, 9.7 mL, 261 mmol) in
30 mL of CH3;CN dropwise. The mixture was then refluxed for 2 h. After cooled to room
temperature, the mixture was filtered through a Celite pad, washed with EtOAc, and the
filtrate was concentrated. The residue was purified by chromatography (5%-10%

25  EtOAc/CH,Cl,) to give 7.0 g (59%) of product. 'H NMR (400MHz, DMSO-dg) § 7.74
(t, J=2.0Hz, 1H), 7.59 (t, ] =2.2 Hz, 1H), 7.55 (t, ] =2.0 Hz, 1H), 6.16 (s, 2H), 3.87 (s,
3H).
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i mity) oy PR | 368 BN AR OB 1 S5 240

10Y<109& o, mgé}%@fé%s(a)ddédféﬁél%@@/ﬁmm@ éﬁfé&cﬁb V&3 fuimol) i’ QLQ:%& () E

nFNnGnSnpnooxoj K@ 10Yy 10%& ()- t10%& ()

(V-1 1109 () - L10%’ () -~ 1

10xo000#popf Hpd EKfer1 T mir0%igtidg,tha Gxglting dmzom&n( alt| wasggided jo & sgoion ¥
mL of H,O and 17 mL of con. H,SO,4 at 90 °C. After stirred at 90 °C for 90 min, the

mixture was cooled to room temperature and brought to pH 3 with con. NH4OH. The

mixture was extracted 3x with EtOAc (100 mL). The organic layers were washed twice

10  with a brine solution (100 mL), dried over Na,SO4 and concentrated. The residue was
purified by chromatography (5%-10% MeOH/CH,Cl,) to give 705 mg (39%) of product.
'H NMR (400MHz, DMSO-dg) 8 13.64 (br s, 1H), 10.84 (s, 1H), 8.08 (t,J = 1.8 Hz, 1H),
7.75 (t, T = 2.2 Hz, 1H), 7.70 (dd, T =2.2, 1.3 Hz, 1H), 6.16 (s, 2H), 3.87 (s, 3H). MS
(ED: m/z 184 (M+H). |

15

Example 315
ON

NYO
was
315

3-(5-Chloro-benzothiazol-2-yloxy)-/N-ethyl-5-nitro-benzamide (315).

NEt

20  To a solution of 3- hydroxy-5-nitro-benzoic acid (Example 314, 705 mg, 3.85 mmol) in
DMF was added NaH (Aldrich, 340 mg, 60%, 8.5 mmol). The mixture was stirred for 10
min, then 2,5-dichlorobenzothiazole (Example 253, 782 mg, 3.85 mmol) was added. The
mixture was heated at 60 °C till there is no starting material remained by TLC. After

cooled to room temperature, the mixture was poured to ice/1N HCI, and filtered. The
25  precipitate was triturated with CH,Cly/hexanes to give 990 mg (74%) of product. 'H
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10 10%# chromatography (15% EtOAc/CHzClz) to give 625 mg (56%) of product. I\ﬂ/IR :
(400MHz, DMSO-dg) 3 8.93 (brt, ] =5.3 Hz, 1H), 8.68 (t, J = 1.8 Hz, 1H), 8.59 (t, T =
2.0 Hz, 1H), 8.38 (t, T = 1.9 Hz, 1H), 8.06 (d, J = 8.6 Hz,.1H), 7.84 (d, ] = 2.1 Hz, 1H),
7.44 (dd, T = 8.6, 2.1 Hz, 1H), 3.33 (m, 2H), 1.15 (t, = 7.2 Hz, 1H) . MS (EI): m/z 378
(M+H).
15
Example 316

O

HZN\Q/U\NEt
NYO
o~
316
3-Amino-5-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-benzamide (316).
20  3-Amino-5-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-benzamide (316) was synthesized
from 3-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-5-nitro-benzamide (315, 620 mg, 1.64
mmol) in a similar manner as described in Examples 16-23 (Method A). '"H NMR
(400MHz, DMSO-dg) 8 8.33 (brt,J=5.5Hz, 1H), 7.98 (d, J=8.6 Hz, 1H), 7.82(d, ] =
2.1 Hz, 1H), 7.39 (dd, J = 8.6, 2.1 Hz, 1H), 7.05 (t, ] = 1.8 Hz, 1H), 6.95 (t, J= 1.8 Hz,
25 1H), 6.66 (t, T = 1.9 Hz, 1H), 3.23 (m, 2H), 1.08 (t, ] =7.2 Hz, 1H) . MS (EI): m/z 378
(M+H).
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3—(5-Chloro-benzothiazol-2-yldxy)-5—(2-chloro-4-triﬂuoromethyl—
5  benzenesulfonylamino)-N-ethyl-benzamide (317). 3-(5-Chloro-benzothiazol-2-yloxy)-
- 5-(2-chloro-4-trifluoromethylbenzenesulfonylamino)-N-ethyl-benzamide (317) was
synthesized (71%) from 3-amino-5-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-benzamide
(316) in a similar manner as described in Examples 70-91. "H NMR (400MHz, DMSO-
de) 5 11.41 (s, 1H), 8.51 (brt, J = 5.4 Hz, 1H), 8.28 (d, J =8.3 Hz, 1H), 8.17 (s, 1H),
10 7.99(4,J= 8.6 Hz, 1H), 7.91 (d, J = 8.3 Hz, 1H), 7.76 (d, ] = 2.1 Hz, 1H), 7.60 (m, 2H),
7.42 (dd, T = 8.6, 2.1 Hz, 1H), 7.29 (t, J = 1.9 Hz, 1H), 3.23 (m, 2H), 1.07 (t, ] = 7.2 Hz,
1H) . MS (BI): m/z 590 (M+H).

Example 318
15

O
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318

3-(5-Chloro-benzothiazol-2-yloxy)-5-(2,4-dichloro-
benzenesulfonylamino)-/N-ethyl-benzamide (318). 3-(5-Chloro-benzotﬁiazol-z-yloxy)-
5-(2,4-dichloro-benzenesulfonylamino)-N-ethyl-benzamide (318) was synthesized (83%)
20 from 3-amino-5-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-benzamide (316) in a similar
manner as described in Examples 70-91. '"H NMR (400MHz, DMSO-dg) § 11.26 (s, 1H),
8.51 (brt,J=5.5 Hz, 1H), 8.06 (d, I = 8.6 Hz, 1H), 8.01 (d, T = 8.6 Hz, 1H), 7.91 (4,]
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3-(5-Chloro-benzothiazol-2-yloxy)-5-(2,4-dichloro-5-methyl-

benzenesulfonylamino)-N-ethyl-benzamide (319). 3-(5-Chloro-benzothiazol-2-yloxy)-

10  5-(2,4-dichloro-5-methyl-benzenesulfonylamino)-N-ethyl-benzamide (319) was
synthesized (81%) from 3-amino-5-(5-chloro-benzothiazol-2-yloxy)-N-ethyl-benzamide
(316) in a similar manner as described in Examples 70-91. 'H NMR (400MHz, DMSO-
ds) 8 11.24 (s, 1H), 8.50 (brt,J=5.3 Hz, 1H), 8.08 (s, 1H), 7.99 (d, J=8.6 Hz, 1H),
7.85 (s, 1H), 7.73 (d, J = 2.1 Hz, 1H), 7.58-7.55 (m, 2H), 7.43 (dd, J = 8.6, 2.1 Hz, 1H),

15 7.26 (t,J=2.1 Hz, 1H), 3.23 (m, 2H), 2.19 (s, 3H), 1.07 (t, = 7.2 Hz, 1H) . MS (E): m/z
570 (M+H). '

Example 320

20 320
[3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl}-carbamic acid zert-
butyl ester (320). [3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid zer-
butyl ester (320) was synthesized (57%) from 3,5-dihydroxy-benzoic acid (Aldrich, 770
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3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenylamine (321). 3,5-Bis-(5-
10 chloro-benzothiazol-2-yloxy)-phenylamine (321) was synthesized (94%) from [3,5-Bis-
(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid fert-butyl ester (320) in a similar
manner as described in Example 273. '"H NMR (400MHz, DMS0-dg) 5 7.99 (4, J = 8.6
Hz, 2H), 7.83 (d, J = 2.0 Hz, 2H), 7.40 (dd, J = 8.6, 2.1 Hz, 2H), 6.70 (t, ] = 2.2 Hz, 1H),
6.58-6.55 (m, 2H), 5.89 (s, 2H). MS (ED): m/z 460 (M+H).
15
Example 322

322
- N-[3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl]-2-chloro-4-

20  trifluoromethyl-benzenesulfonamide (322). N-[3,5-Bis-(5-chloro-benzothiazol-2-
yloxy)-phenyl]-2-chloro-4-trifluoromethyl-benzenesulfonamide (322) was synthesized
(58%) from 3,5-bis-(5-chloro-benzothiazol-2-yloxy)-phenylamine (321) in a similar
manner as described in Examples 70-91. 'H NMR (400MHz, DMSO-dg) 6 11.57 (br s,
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N-[3,5—Bis—(5-chloro-benzothiazol-z-yloxy)-phenyl]—2,4-dichloro-
benzenesulfonamide (323). N-[3,5-Bis-(S-chloro-benzothiazol-2-yloxy)-phenyl]-2,4-
10 dichloro-benzenesulfonamide (323) was synthesized (57%) from 3,5-bis-(5-chloro-
benzothiazol-2-yloxy)-phenylamine (321) in a similar manner as described in Examples
70-91. 'H NMR (400MHz, DMSO-dg) § 11.42 (brs, 1H), 8.11 (d, J = 8.6 Hz, 1H), 8.02
(d, J=8.6 Hz, 2H), 7.95 (d, J =2.0 Hz, 1H), 7.79 (d, T = 2.0 Hz, 2H), 7.53 (d, ] = 8.6, 1.9
Hz, 1H), 7.45-7.41 (m, 3H), 7.12-7.09 (m, 2H). MS (EL): m/z 666 (M-H).
15 '
Example 324

324
N-[3,S-Bis-(S-chloro-benzothiazol-z-yloxy)-phényl]-2,4-dichloro—5-
20  methyl-benzenesulfonamide (324). N-[3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-
phenyl}-2,4-dichloro-5-methyl-benzenesulfonamide (324) was synthesized (70%) from

3,5-bis-(5-chloro-benzothiazol-2-yloxy)-phenylamine (321) in a similar manner as
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Example 325
C NO,
COOMe
325

. 3-Chloro-5-nitro-benzoic acid methyl ester (325). 3-Chloro-5-nitro-
10  benzoic acid methyl ester (325) was synthesized (85%) from 3-amino-5-nitro-benzoic
acid methy] ester (313) in a similar manner as described in Example 255. "H NMR
(400MHz, DMSO-ds) & 8.57 (t, J =2.1 Hz, 1H), 8.53 (dd, J =2.1, 1.4 Hz, 1H), 8.33 (dd,
J=1.8, 1.6 Hz, 1H), 3.94 (s, 3H).

15 Example 326

CUNOz

COOH
326

3-Chloro-5-nitro-benzoic acid (326). To a solution of 3-chloro-5-nitro-

benzoic acid methyl ester (325, 2.75 g, 12.76 mmol) in 60 mL of MeOH was added a

20  solution of NaOH (EM, 5.10 g, 127.6 mmo}) in 35 mL of H2O. The mixture was stirred
for 2 h. MeOH was removed under reduced pressure, and the mixture was diluted with
water, brought to pH 2 with con. HCI. Filtration followed by washing with water gave
2.35 g (92%) desired product. 'H NMR (400MHz, DMSO-d¢) 5 14.02 (s; 1H), 8.57-8.52
(m, 2H), 8.31 (dd, J = 1.9, 1.2 Hz, 1H), 3.94 (s, 3H). MS (EI): m/z 200 (M-H).

25
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<10%6$& () whish 1@¥telsé copled to 0 °C, was added. The resultmg mixture was stirred for 4 h. The
10  solvent was removed under reduced pressure and the residue was diluted with EtOAc and
IN HCI. The mixture was extracted 3x with EtOAc (100 mL). The organic layers were
washed twice with a brine solution (100 mL), dried over Na,SO,4 and concentrated. The
residue was puriﬁed by chromatography (20% EtOAc/hexanes) to give 2.1 g (79%) of
product. '"H NMR (400MHz, DMSO-dg) 8 8.53-8.50 (m, 2H), 8.35 (t, J = 1.7 Hz, 1H),
15 7.35(s, 1H).

To a solution of the above product (2.1 g, 9.29 ﬁn1ol) in 45 mL of MeOH
at—25 °C was added a mixture of AgOBz (Aldrich, 213 mg, 0.93 mmol) and Et;N
(Aldrich, 3.9 mL, 27.9 mmol) dropwise. The resulting mixture was stirred till ambient
temperature was reached. The solvent was removed under reduced pressure and the

20 residue was diluted with EtOAc and 1IN HCl. The mixture was extracted 3x with EtOAc
(50 mL). The organic layers were washed twice with a brine solution (50 mL), dried over
NaizSO4 and concentrated. The residue was purified by chromatography (20%
EtOAc/hexanes) to give 925 mg (43%) of product. 'H NMR (400MHz, CDCl;) § 8.15 (t,
J=2.0Hz, 1H), 8.07 (t, 1= 1.5 Hz, 1H), 7.63 (t, ] = 1.5 Hz, 1H), 3.74 (s, 2H), 3.73 (s,

25  3H).
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Example 328
C NO2
COOH
328

(3-Chloro-5-nitro-phenyl)-acetic acid (328). To a solution of (3-Chloro-
5  5-nitro-phenyl)-acetic acid methyl ester (327, 920 mg, 4.0 mmol) in 20 mL of MeOH was
added a solution of NaOH (EM, 1.6 g, 40 mmol) in 10 mL of H;O. The mixture was
 stirred for 2 h. MeOH was removed under reduced pressure, and the mixture was diluted
‘with water, brought to pH 2 with con. HCl. The mixture was extracted 3x with EtOAc
‘(50 mL). The organic layers were washed twice with a brine solution (50 mL), dried over
10  Na,SOs Removal of the solvent gave 810 mg (94%) of product. '"H NMR (400MHz,
DMSO-ds) 5 8.17-8.14 (m, 2H), 7.84 (br s, 1H), 3.77 (s, 3H).

Example 329

C NO,

N
o~
15 329
5-Chloro-2-(3-chloro-5-nitro-benzyl)-benzothiazole (329). 5-Chloro-2-
(3-chloro-5-nitro-benzyl)-benzothiazole (329) was synthesized (92%) from (3-chloro-5-
nitro-phenyl)-acetic acid (328, 430 mg, 2.0 mmol) and 2-amino-4-chloro-benzothiazole
hydrochloride (6, 392 mg, 2.0 mmol) in a similar manner as described in Example 8. 'H
20 NMR (400MHz, DMSO-dg) 5 8.30 (br's, 1H), 8.22 (t, J=2.0 Hz, 1H), 8.10(d, ] = 8.6
Hz, 1H), 8.06 (d, J = 2.0 Hz, 1H), 8.03 (br s, 1H), 7.47 (dd, J = 8.6, 2.0 Hz, 1H), 4.72 (s,
2H). MS (E): m/z 339 (M+H).
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100 ()-8 40Wed T} 750i8dek6 8 lnetdnl 124 é@&ias%) 185, 1o,

Z% % Yo Ye VY3457 501 (m, 2H), 4.41 (s, 2H). MS (BI): m/z 515 (M-H)

Example 333

333

15 2,4-Dichloro-N-[3-chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-
phenyl]-5-methyl-benzenesulfonamide (333). 2,4—Dichloro-N—[3-chloro_-S-(S-chloro-
benzothiazol-2-ylmethyl)-phenyl}-5-methyl-benzenesulfonamide (333) was synthesized
(83%) from 3-chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine (330) in a
similar manner as described in Examples 70-91. 'H NMR (400MIHz, DMSO-dg) 8 11.03

20 (brs, 1H), 8.05 (d, J = 8.6 Hz, 1H), 8.02 (d, J = 2.0 Hz, 1H), 8.01 (s, 1H), 7.76 (s, 1H),
7.48 (dd, I = 8.6, 2.1 Hz, 1H), 7.17 (br s, 1H), 7.07 (br s, 1H), 7.04 (4, ] = 1.9 Hz, 1H),
4.42 (s, 2H), 2.19 (s, 3H). MS (ED): m/z 529 (M-H).
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6 ]; 10%#& ()-6 10%#& ()-6 10%& ()- 698888886 ?f 10%F 10%4& ()-6 10%#& ()-6

ed Q8 IRE QS 1ML QS Lol gessessen o 0
Library compounds. To a solution of 3-chloro-5-(5-chloro-benzothiazol-
5  2-yloxy)-phenylamine (273, 31 mg, 0.1 mmol) in 1 mL of pyridine was added the
corresponding sulfonyl chloride. The mixture was stirred at 40 °C overnight. The
pyridine was removed using Geﬁevac vacuum system. The residue was purified by
chromatography using a silica cartage (Varian, 2 g) and Vacmaster system, eluted with

suitable solvent system (50%-80% CH,Cly/hexanes or 5%-25% EtOAc/hexanes). The
10  purity of the products was checked by HPLC and LCMS.

Me

o T pe)
Et
CF3 | E
Product 40 mg 60 mg 50 mg 45 mg
MS 479(M+H) 587(M+H) 499(M-+H) 483(M+H)
CN |
., C 0 Z o =
w T, Q0
PO X C
15  Product 50 mg 55 mg 25 mg 35mg
MS 501(M+H) 602(M+H) 502(M+H) 485(M+H)
F .
C 3' ,‘: Fi ﬁ‘:. e
w e o
Br FsC =
Product 46 mg 45 mg 50 mg " 50 mg

20 MS 613(M+H) 519(M~+H) 519(M-+H) 457(M+H)
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40 mg 75 mg 50 mg 40 mg
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8.3,2.2 Hz, 1H), 5.94 (5, 2H), 3.14 (5, 38).
20 |
| Example 404

404
5-Methanesulfonyl-benzothiazole-2-thiol (404). 5-Methanesulfonyl-

25  benzothiazole-2-thiol was synthesized from 2-chloro-5-methanesulfonyl-phenylamine
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406
1-(2-Amino-benzothiazol-6-yl)-ethanone (406). 1-(2-Amino-

25  benzothiazol-6-yl)-ethanone was synthesized from 4’-aminoacetophenone (Aldrich) in a
similar manner as described in Example 405 except the workup. After the mixture was
brought to pH 8, precipitate was formed. Filtration followed by washing with water gave
a yellow solid, which was triturated with CH,Cly/heaxanes. This product without further
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6-Trifluor omethyl-benzothiazol-2-ylamine (407). 6-Trifluoromethyl-

vbenzothiazol—2-ylamine was synthesized from 4-trifluoromethylaniline (Aldrich) ina
10  similar manner as described in Example 405. 'H NMR (400MHz, DMSO-dg) 5 8.70 (s,
1H), 8.16 (d, ] = 8.2 HZ, 1H), 7.99 (d, J = 8.1 Hz, 1H).

Example 408

N
Cbe
NC S

15 408
2-Amino-benzothiazole-6-carbonitrile (408). 2-Amino-benzothiazole-6-

carbonitrile was synthesized from 4-amino-benzonitrile (Aldrich) in a similar manner as
described in Example 406. 'H NMR (400MHz, DMSO-de) & 8.28 (d, J = 1.7 Hz, 1H),
8.08 (s, 2H), 7.62 (dd, J = 8.4, 1.7 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H). MS (EI): m/z 176

20 (M+H).

Table 17

5 4
7
Ko
68
7
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5 Example 409

2-Chloro-5-nitro-benzothiazole (409). 'H NMR (400MHz, DMSO-ds) §
8.79 (d,J=2.2 Hz, 1H), 8.42 (d, J = 8.9 Hz, 1H), 8.36 (dd, ] = 8.9, 2.2 Hz, 1H).

10 Example 410

2-Chloro-5-methanesulfonyl-benzothiazole (410). "H NMR (400MHz,
DMSO-dg) 5 8.47(d,J=1.6 Hz, 1H), 8.42 (d, J = 8.6 Hz, 1H), 8.03 (dd, J = 8.5, 1.8 Hz,
1H), 3.31 (s, 3H).
15
Example 411

2-Chloro-6-nitro-benzothiazole (411). 'H NMR (400MHz, DMSO-dg) 3

9.18 (d,J = 2.4 Hz, 1H), 8.37 (dd, J = 9.0, 2.5 Hz, 1H), 8.17 (d, T = 9.0 Hz, 1H).
20
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25

2-Chloro-6-cyanobenzothiazole (416). 'H NMR (400MHz, DMSO-dg) §
8.70 (s, 1H), 8.16 (d, T = 8.2 HZ, 1H), 7.99 (d, J = 8.1 Hz, 1H).
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ﬁltrate was concentrated and the residue was purified by chromatography (20%-30%
EtOAc/Hexanes) to give 1.15 g (33%) of product. '"H NMR (400MHz, DMSO-dg) & 7.92
(d, J=8.0Hz, 1H), 7.55 (d, I = 7.9 Hz, 1H), 7.34 (t, I = 8.0 Hz, 1H), 6.75 (s, 2H), 5.93 (s,
2H). MS (EI): m/z 345 (M+H).

:A710: $:  <3(10% & ()-F

15
Example 418

NH,

Cc
"y
S
418
3,5-Dichloro-4-(4-methoxy-benzothiazol-2-yloxy)-phenylamine (418).
20  3,5-Dichloro-4-(4-methoxy-benzothiazol-2-yloxy)-phenylamine was synthesized (21%)

from 2-chloro-4-methoxybenzotiazole (257) and 4-amino-2,6-dichlorophenol (Aldrich) in
a similar manner as described in Example 417. 'H NMR (400MHz, DMSO-dg) 8 7.48 (d,
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1b/«&(&& ()-W 10%&( &&' ()-W

phenylamine was synthesized (76%) from 2-chloro-6-trifluoromethoxybenzotiazole (413)
10  and 4-amino-2,6-dichlorophenol (Aldrich) in a similar manner as described in Example

417. "H NMR (400MHz, DMSO-d) & 8.10 (d, J=1.6 Hz, 1H), 7.80 (d,J=8.8 Hz, 1H),

7.44 (ddd, J= 8.8, 1.6, 0.8 Hz, 1H), 6.74 (s, 2H), 5.87 (s, 2H). MS (EI): m/z 395 (M+H).

15
Example 420
NH2
Cc Cl
Y
S
20 3,S-Dichloro-4-(6—chloro—benzothiazol-z-yloxy)-phenylamine (420).

3,5-Dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenylamine was synthesized (65%)
from 2,6-dichlorobenzotiazole (259) and 4-amino-2,6-dichlorophenol (Aldrich)in a
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20 422

2-Chloro-N-(3-chloro-4-hydroxy-phenyl)-4-trifluoromethyl-
benzenesulfonamide (422). 2-Chloro-N-(3-chloro-4-hydroxy-phenyl)-4-trifluoromethyl-
benzenesulfonamide was synthesized (92%) from 4-amino-2-chlorophenol (Aldrich) and

2-chloro-4-trifluoromethyibenzenesulfonyl chloride in a similar manner as described in
25  Example 421. "H NMR (400MHz, DMSO-dg) 8 10.57 (s, 1H), 10.17 (s, 1H), 8.14 (4, =
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423
Z-Chloro—N-(4-hydroxy—phenyl)-4-triﬂuoromefhyl—

10  benzenesulfonamide (423). 2-Chloro-N-(4-hydroxy-phenyl)-4-trifluoromethyl-
benzenesulfonamide was synthesized (98%) from 4-aminophenol (Aldrich) and 2-chloro-
4-trifluoromethylbenzenesulfonyl chloride in a similar manner as described in Example
421. "THNMR (400MHz, DMSO-dg) 5 10.30 (s, 1H), 9.39 (s, 1H), 8.12 (s, 1H), 8.06 (d, J
=8.2 Hz, 1H), 7.85 (d, J = 8.1 Hz, 1H), 6.89 (m, 2H), 6.61 (m, 2H). MS (EI): m/z 384

15 (M+H).

Examples 424-432

The compounds of Table 18 were prepared using Method D described in
20  Examples 70-91 and the corresponding arylsulfonyl chloride.
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5 Example 424

2-Chloro-N-[3,5-dichloro-4-(4-chloro-benzothiazol-2-yloxy)-phenyl}-4-
trifluoromethyl-benzenesulfonamide (424). '"H NMR (400MHz, DMSO-dq) 8 11.65 (s,
1H), 8.37 (d, )= 8.3 Hz, 1H), 8.21 (d, J = 1.0 Hz, 1H), 8.00 (dd, J = 8.3, 1.1 Hz, 1H), 7.96
10 (dd,J=8.1,0.9 Hz, 1H), 7.55(dd, J = 8.0, 0.9 Hz, 1H), 7.36 (t, ] = 8.0 Hz, 1H), 7.33 (s,
2H). MS (EX): m/z 585 (M-H).

Example 425

15 2.4-Dichloro-N-[3,5-dichloro-4-(4-chloro-benzothiazol-2-yloxy)-
phenyl]-benzenesulfonamide (425). '"H NMR (400MHz, DMSO-ds)  11.50 (s, 1H),
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(83%) from 3,5-dichloro-4- (6 -chloro-benzothiazol-2-yloxy)-phenylamine (420) and 4-
trifluoromethoxybenzenesulfonyl chloride (Maybridge) in a similar manner as described
in Examples 70-91. 'H NMR (400MHz, DMSO-d¢) 3 11.16 (s, 1H), 8.15 (d, J=2.2 Hz,
1H), 8.03-7.98 (m, 2H), 7.68 (d, J = 8.7 Hz, 1H), 7.65 (d, ] = 8.2 Hz, 2H), 7.46 (dd, ] =
20 8.7,2.2Hz, 1H), 7.31 (s, 2H). MS (EI): m/z 567 (M-H).
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11 J10% & ()-i J10% & ()-i J10% & ()-iJ10% & () - Xracdhn{ ?NA410#i J10% & ()-i J1
0% & ()-#38

11J10% & ()-1J10% & ()-i1J10% & () nqt 410#| J10% & ()-1J10%W & ()-i1J10%
& ()-#38
1iJ10% & () - |J10%&()- ’?NA410#| - 0% & ()-iJ10% & ()-1J10% & () -
#38
S
C
436
15 4-Acetyl-V-[3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenyl}-

benzenesulfonamide (436). 4-Acetyl—N—[3,5-dichloro—4-(6-chloro-benzothjazol-Z-
yloxy)-phenyl]-benzenesulfonamide was synthesized (36%) from 3,5-dichloro-4-(6-
chloro-benzothiazol-2-yloxy)-phenylamine (420) and 4-acetyl-benzenesulfonyl chloride
(Fluka) in a similar manner as described in Examples 70-91. 'H NMR (400MHz, DMSO-
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o

437
Compound 437 was synthesized in a similar manner as described in
Example 334, from 3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenylamine (420)
10  and corresponding arylsulfonyl chloride.

: Me o) , c
o A s ‘L\f%@“ =
Ar % Sz
. F cl
Product 40 mg 30 mg 30 mg 40 mg
MS 531(M-H) 515(M-H) 629(M-H) 557(M-H)
CF, 7
e >, S~ a
Ar & A /{j
Br B b
CF3
15 Product 10 mg 25 mg 10 mg 10 mg

MS 551(M-H) 585(M-H) 601(M-H) 567(M-H)
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SULO% & ()-o”_ci kmm™ <vW4! ##3u
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Liotoos & ws*m*awl- B mssifnaigg | 15 AR S ARt sl

##U10% &431 drbhip yi)-4- el o ke I-B&&én&uﬁbﬁﬁﬁ@d& 42r, QLﬂZO% 03&11(&111&211 MM‘U
##UlO%& OUlO/(')& () oUl0% &' ( 0U10% &(@(0640#3U k SU10 -0 <VU4I ##3u

k SU10% &nlyof By Bowes gdded D4 Alde To#Bunqd). §hwmture was
##3U % S U 2vU4!
Y e TS B AR RS 4 T
S10% | & ddded! Tﬁﬁe@&ﬁ&l fhixtire 8@ QUir8d @nlMﬁchnhﬁrbﬂtb &5C 1 e h&x@e was
&0!' | 10%+! &u.(t :?2C K[ [:vW4!  \ Y$10% & & & 10% & ( & & 10% & -
&FL0% & dijuies withEFos e ang 2NgEehoxtzaqsd M[th\ﬁ@t‘\c (&@(@@ Ehe)or%mc layers
& 1109 & (oS Mlea it &ith o o SR ddo AL farEa 0 R s, 28 t0REfnted.
The residue was purified by chromatography (15%-20% EtOAc/hexanes) to give 1.5 g
15 (74%) of product. 'H NMR (400MHz, DMSO-dg) 5 11.69 (s, 1H), 9.08 (d, J =2.4 Hz,
1H), 8.38 (d, T = 8.3 Hz, 1H), 8.26 (dd, J=9.0, 2.4 Hz, 1H), 8.22 (s, 1H), 8.00 (d, ] = 8.4
Hz, 1H)? 7.87 (d, T =9.0 Hz, 1H), 7.33 (s, 2H). MS (EI): m/z 596 (M-H).

Examples 439-459
20
The compounds listed in Table 19 were prepared from compounds 421-

423 and 409-416 in a similar manner as described in Example 438.
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439

N-[4-(6-Amino-benzothiazol-2-yloxy)-3,5-dichloro-phenyl]-2-chloro-4—
5 ~trifluom'()methyl-benzenesulfonamide (439). N-[4-(6-Amino-benzothiazol-2-yloxy)-3,5-
dichloro-phenyl]-2-chloro-4-triﬂuoromethyl-benzenesulfonamide was synthesized from
2-chloro-N-[3,5-dichloro-4-(6-nitro-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
benzenesulfonamide (438) in a similar manner as described in Examples 16-23 (Method
A). '"HNMR (400MHz, DMSO-dg) 8 8.36 (d, J = 8.2 Hz, 1H), 8.20 (s, 1H), 7.99 (dd, T =
10 8.3, 1.1 Hz, IH), 7.28 (d, ] = 8.6 Hz, 1H), 7.28 (s, 2H), 6.98 (d, J = 2.2 Hz, 1H), 6.64 (dd,
1 =8.6,2.2 Hz, 1H). MS (El): m/z 568 (M+H).

Example 440

9 ap
F3C

C cl
0]

) g
“;)‘}—NH

15 440
2-Chloro-N-[3,5-dichloro-4-(6-methanesulfonylamino-benzothiazol-2-
yloxy)-phenyl]-4-triffuoromethyl-benzenesulfonamide (440). 2-Chloro-N-{3,5-
dichloro-4-(6-methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
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o~ 0,
R (I ey
' () - ~5Qi¢EHleL6-shenyl]-2-chloro- 4-tnﬂuoromethyl-benzenesulfonamlde (439) and

RO R0 A9 Ro

methanesulfonyl chloride (Aldrich) in a similar manner as described in Examples 7 0-91.
'H NMR (400MHz, DMSO-dg) 8 11.64 (s, 1H), 9.87 (s, 1H), 8.38 (d, T = 8.3 Hz, 1H),

5 822 (s, 1H), 8.00 (d, J= 8.2 Hz, 1H), 7.83 (d, ] = 1.8 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H),
7.31 (s, 2H), 7.23 (dd, T = 8.8, 1.5 Hz, 1H). MS (EI): m/z 644 (M-H).

Example 441

10 2-Chloro-N-[3,5-dichloro-4-(6-methanesulfonyl-benzothiazol-2-yloxy)-
phenyl}-4-trifluoromethyl-benzenesulfonamide (441). "H NMR (400MHz, DMSO-dg)
§ 11.66 (s, 1H), 8.67 (d, ] = 1.6 Hz, 1H), 8.36 (d, T = 8.3 Hz, 1H), 8.19 (s, 1H), 7.99 (d,J
=8.1 Hz, 1H), 7.94 (dd, J = 8.6, 1.8 Hz, 1H), 7.90 (d, J = 8.6 Hz, 1H), 7.29 (s, 2H), 3.24
(s, 3H). MS (ED): m/z 629 (M-H).
15
Example 442

2-Chloro-N-[3-chloro-4-(6-nitro-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (442). 'H NMR (400MHz, DMSO-d¢) 8 11.43 (s,
20 1H),9.04(d, J =2.4 Hz, 1H), 8.34 (d, ] = 8.2 Hz, 1H), 8.26 (dd, J = 9.0, 2.5 Hz, 1H), 8.20
d,J=1.0Hz, 1H), 7.99 (dd, J = 8.3, 1.1 Hz, 1H), 7.85 (d, T =9.0 Hz, 1H), 7.62 (d, ] =
8.9 Hz, 1H), 7.35 (d, J =2.6 Hz, 1H), 7.21 (dd, J = 8.9, 2.6 Hz, 1H). MS (ED): m/z 562

(M-H).
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N-[4-(6-Amino-benzothiazol-2-yloxy)-3-chloro-phenyl}-2-chloro-4-

5 ‘triftuoromethyl-benzenesulfonamide (443). N-[4-(6-Amino-benzothiazol-2-yloxy)-3-
chloro-phenyl]-2-chloro-4-trifluoromethyl-benzenesulfonamide was synthesized from 2-
chloro-N-[3-chloro-4-(6-nitro-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
benzenesulfonamide (442) in a similar manner as described in Examples 16-23 (Method
A). 'HNMR (400MHz, DMSO-dg) 3 8.31 (d, ] =8.2 Hz, 1H), 8.18 (d, J = 1.1 Hz, 1H),

10 7.97 (dd,J=8.3,1.2 Hz, 1H), 7.49 (d, 1= 8.9 Hz, 1H ), 7.30 (d, = 1.9 Hz, 1H), 7.28 (d,
J=8.7 Hz, 1H), 7.15 (dd, J = 8.9, 2.6 Hz, 1H), 6.94 (d, J=2.2 Hz, 1H), 6.64 (dd, I = 8.7,
2.3 Hz, 1H). MS (EI): m/z 534 (M+H).

Example 444
15

9
S ep.
FaC
Cl
g
S
: M

444
2-Chloro-N-[3-chloro-4-(6-methanesulfonylamino-benzothiazol-2-
yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (444). 2-Chloro-N-[3-dichloro-
4-(6-methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
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<= >7? @AB JKLMNOPQRSTUVWKYZ[ \ | A opgr st uvwxyz
| " #$9& ( )chloride/(ALRRASHBEmIlar manmer as described in Examples 70-91. "H NMR
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New RomanAr i al Colrier New' h™Roo Docunent
#SUR' (), 7.3701323H5EHI7.24 (dd, T = 8.7, 2 2 Hz, 1H), 7.23- 7 19 (m, 2H). MS (ED): m/z
>’>@\BCI§FC(-H }]&gLI\/NODQQSTU\N\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
"HEUR () 123456789: ;
<= >’>@\BCDEFGHI JKLMNOPQRSTUVWWKYZ[ \ | ~_"abcdef ghi j kl-mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;
<=>? @\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ | Exauipdei¢d@hi j kI mopqgr st uvwxyz{| } ~
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>’>@\BCDEFG—|I JKLIVNOPQRST A abcgef ghi j KI mopqr st uvwxyz{| } ~
#EUR ()brlﬂuommmxyh-gmesulfonamlde_(450) H NMR (400 DMSO—dJS 11.10 (s,

< ;;%B( Rl PRI KRS 1] 1en) 206761 9104 5D 9B P8V Y2 3 1 2

< >? @\B PEANK A4 (ddabveded o Hel THRPAOSE 35/ ¥:23-
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<=>?@ABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

2-Chloro-N-[4-(6-methoxy-benzothiazol-2-yloxy)-phenyl]-4-
20  trifluoromethyl-benzenesulfonamide (451). 'H NMR (400MHz, DMSO-ds) 8 11.06 (s,

1H), 8.26 (d, J =8.2 Hz, 1H), 8.16 (d, J= 1.2 Hz, 1H), 7.95 (dd, J = 8.3, 1.2 Hz, 1H), 7.55
(d, J=8.9 Hz, 1H), 7.52 (d, J =2.6 Hz, 1H), 7.36-7.32 (m, 2H), 7.22-7.17 (m, 2H), 7.00

(dd, =89, 2.7 Hz, 1H), 3.77 (s, 3H). MS (EI): m/z 513 (M-H).
25 Example 452

2-Chloro-N-[4-(4-methoxy-benzothiazol-2-yloxy)-phenyl}-4-
trifluoromethyl-benzenesulfonamide (452). 'H NMR (400MHz, DMSO-d¢) 5 11.07 (s,
1H), 8.26 (d, J = 8.2 Hz, 1H), 8.16 (d, J = 1.2 Hz, 1H), 7.95 (dd, J = 8.3, 1.3 Hz, 1H), 7.45
30 (dd,J=8.0, 0.8 Hz, 1H), 7.36-7.31 (m, 2H), 7.27 (t, J = 8.1 Hz, 1H), 7.23-7.18 (m, 2H),
6.99 (dd, J=8.1, 0.6 Hz, 1H), 3.83 (s, 3H). MS (EI): m/z 513 (M-H).

141



' " #3$%&"' () *+, -.10 2 2 DEC 200A

10

15

25

WO 02/00633 PCT/US01/20756

Example 453

2-Chloro-N-[4-(6-trifluoromethyl-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (453). '"H NMR (400MHz, DMSO-dg) 8 11.12 (s,
1H), 8.44 (s, 1H), 8.28 (d, ] = 8.3 Hz, 1H), 8.17 (d, J=0.9 Hz, 1H), 7.96 (dd, J=83,12
Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.73 (dd, J = 8.6, 1.8 Hz, 1H), 7.43-7.37 (m, 2H), 7.26-
7.20 (m, 2H). MS (EI): m/z 551 (M-H).

Example 454

2-Chloro-NV-[4-(6-cyano-benzothiazol-2-yloxy)-phenyl]-4-

trifluoromethyl-benzenesulfonamide (454). 'H NMR (400MHz, DMSO-dg) 5 11.13 (s,

1H), 8.50 (d, J = 1.5 Hz, 1H), 8.28 (d, J = 8.2 Hz, 1H), 8.17 (d, ] = 0.9 Hz, 1H), 7.96 (d,
J=8.3, 1.0 Hz, 1H), 7.84 (dd, J = 8.5, 1.6 Hz, 1H), 7.81 (d, ] = 8.5 Hz, 1H), 7.43-7.37
(m, 2H), 7.26-7.20 (m, 2H). MS (BI): m/z 508 (M-H).

Example 455

2-Chloro-N-{3,5-dichloro-4-(5-nitro-benzothiazol-2-yloxy)-phenyl}-4-

trifluoromethyl-benzenesulfonamide (455). 'H NMR (400MHz, DMSO-dg) 5 11.66 (s,

1H), 8.48 (d, J = 1.8 Hz, 1H), 8.30 (d, T = 8.9 Hz, 1H), 8.25-8.20 (m, 2H), 8.22 (s, 1H),
8.01 (d,J=8.2 Hz, 1H), 7.33 (s, 2H). MS (BI): m/z 596 (M-H).

Example 456
| Q\ E{p
“NH
FaC
C Cl

456
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N-[4-(5-Amino-benzothiazol-2-yloxy)-3,5-dichloro-phenyl]-2-chloro-4-
trifluoromethyl-benzenesulfonamide (456). N-[4-(5-Amino-benzothiazol-2-yloxy)-3,5-
dichlorc;-phenyl]-2-chloro—4-triﬂuoromethy1-benzenesulfonamide was synthesized from
2-chldro-N-[3,5-dichloro—4-(5-nitro-benzothiazol-2—yloxy)—phenyl]-4-triﬂuoromethyl-

5  benzenesulfonamide (455) in a similar manner as described in Examples 16-23 (Method
A). 'H NMR (400MHz, DMSO-dg) 8 8.37 (d, J = 8.2 Hz, 1H), 8.19 (s, 1H), 8.00 (dd, T =
8.3, 1.1 Hz, 1H), 7.49 (d, T = 8.6 Hz, 1H), 7.30 (s, 2H), 6.77 (d, ] =2.1 Hz, 1H), 6.63 (dd,
J=8.6, 2.1 Hz, 1H). MS (EI): m/z 568 (M+H).

10 : Example 457

Y
“NH
FaC

C Cl

457
2-Chloro-N-[3,5-dichloroe-4-(5-methanesulfonylamino-benzothiazol-2-
yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (457). 2-Chloro-N-[3,5-

15  dichloro-4-(5-methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
benzenesulfonamide was synthesized from N-[4-(5-Amino-benzothiazol-2-yloxy)-3,5-
dichloro-phenyl]-2-chloro-4-trifluoromethyl-benzenesulfonamide (456) and
methanesulfonyl chloride (Aldrich) in a similar manner as described in Examples 70-91.
'H NMR (400MHz, DMSO-dg) 8 11.63 (s, 1H), 9.87 (s, 1H), 8.38 (d, J = 8.3 Hz, 1H),

20  8.20 (s, 1H), 8.00 (d, J = 8.3 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 7.44 (d, J = 1.7 Hz, 1H),
7.32 (s, 2H), 7.21 (d4, J = 8.7, 1.6 Hz, 1H). MS (EI): m/z 644 (M-H).

Example 4358

25 2-Chloro-N-[3,5-dichloro-4-(5-methanesulfonyl-benzothiazol-2-yloxy)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (458). '"H NMR (400MHz, DMSO-dg)
§ 11.65 (s, 1H), 8.38 (d, J = 8.2 Hz, 1H), 8.29 (d, = 8.4 Hz, 1H), 8.22 (s, 1H), 8.19 (4,J
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=1.6 Hz, 1H), 8.01 (dd, ] = 8.2, 1.0 Hz, 1H), 7.88 (dd, J = 8.5, 1.7 Hz, 1H), 7.34 (s, 2H),
3.24 (s, 3H). MS (BI): m/z 629 (M-H).

Example 459 |

N-[4-(6-Acetyl-benzothiazol-2-yloxy)-3,5-dichloro-phenyl]-2-chloro-4-
trifluoromethyl-benzenesulfonamide (459). 'H NMR (400MHz, DMSO-dg) 5 11.62 (s,
1H), 8.68 (d, ] = 1.7 Hz, 1H), 8.38 (d, J = 8.2 Hz, 1H), 8.21 (s, 1H), 8.02-7.97 (m, 2H),
7.76 (d, = 8.5 Hz, 1H), 7.32 (s, 2H), 2.61 (s, 3H). MS (EI): m/z 629 (M-H).

Example 501

501
QP

o8
OF

c

mass
4-tert-Butyl-N-[3-chloro-5-(5-chloro-benzothiazole-2-yloxy)]-

benzenesulfonamide (501). 4-tert-Buty1—N—{3-,chloro-5-(5-chlqro-benzothiazole-2—
yloxy)-benzenesulfonamide was synthesized (62%) from aniline 273 using Method D
described in Examples 70-91. 'H NMR (400MHz, DMSO-dg) 8 10.9 (s, 1H), 8.3 (d, J =
8.6 Hz, 1H), 7.82 (d,J=2.1 Hz, 1H), 7.78 (d, J = 8.5 Hz, 2H), 7.63 (d, J = 8.5 Hz, 2H),
7.45 (dd,J = 8.6,2.1 Hz, 1H), 7.38 (dd, T =1.9, 1.9 Hz, 1H), 7.16 (dd,J= 1.9, 1.9 Hz,
1H), 7.12 (dd, T = 1.8, 1.8 Hz, 1H), 1.3 (s, 9H). MS (EI): m/z 505 (100, M-H), 506 (33,

* M-H), 507 (94, M-H), 508 (30, M-H), 509 (15, M-H).

Example 502
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N-[3-Chloro-5-(5-chloro-benzothiazole-2-yloxy)-phenyl]-2,5-
dimethoxybenzenesulfonamide (502). N-[3-Chloro-5-(5-chloro-benzothiazole-2-
yloxy)-phenyl]-2,5-dimethoxybenzenesulfonamide was synthesized (55%) from aniline
273 using Method D described in Examples 70-91. 'H NMR (400 MHz, DMSO-dg) 8
10.8 (s, 1H), 8.1 (d, J = 8.6 Hz, 1H), 7.8 (d, ] = 2.1 Hz, 1H), 7.45 (dd, J = 8.6, 2.1 Hz;
2H), 7.34-7.28 (m, 2H), 7.23 (dd, J =9.0, 3.0 Hz, 1H), 7.18 (d, J = 9.1 Hz, 1H), 7.15-7.1
(m, 2H), 3.9 (s, 3H), 3.6 (s, 3H). MS (EI): m/z 509 (100, M-H), 510 (28, M-H), 511 (64,
M-H), 512 (22, M-H), 513 (18, M-H).

Example 503

cl
P
NH
F4C
Ci .
c Nj/O

-

S

503

2-Chloro-N-[3-chloroe-4-(4-chloro-benzothiazol-2-oxy)-phenyl]-4-
trifluoromethylbenzenesulfonamide (503). 2-Chloro-N-[3-chloro-4-(4-chloro-
benzothiazol-2-oxy)-phenyl]-4-trifluoromethylbenzenesulfonamide was synthesized
(84%) in a similar manner as described in Example 424. "H NMR (400MHz, DMSO-ds)
5 11.4 (s, 1H), 8.33 (d, T =8.9 Hz, 1H), 8.2 (s, 1H), 7.99 (d, ] = 8.3, Hz, 2H), 7.93 (d, ] =
8.0 Hz, 1H), 7.62 (d, J = 9.0, Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.39-7.32 (m, 2H), 7.22
(dd, J=9.0, 2.5 Hz, 1H). MS (EI): m/z 551 (92, M-H), 552 (23, M-H), 553 (100, M-H),
554 (25, M-H), 555 (40, M-H).
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Example 504

: L QR
/(f:( S\NH
FaC < ]
M N
ats

504
2-Chloro-N-[3-chloro-4-(4-methyl-benzothiazol-2-oxy)-phenyl]-4-
trifluoromethylbenzenesulfonamide (504). 2-Chloro-N-{3-chloro-4-(4-methyl-

benzothiazol-2-oxy)-phenyl]-4-trifluoromethylbenzenesulfonamide was synthesized

.(45%) from phenol 422 in a similar manner as described in Example 438. 'H NMR

(400MHz, DMSO-dg) § 11.4 (s, 1H), 8.33 (d, T = 8.2 Hz, 1H), 8.2 (s, 1H), 7.9 (d, = 8.3,
Hz, 1H), 7.73 (dd, T = 7.2, 1.9 Hz, 1H), 7.6 (d, ] = 8.9 Hz, 1H), 7.35 (d, J = 2.6 Hz, 1H),
7.3-7.28 (m, 1H), 7.25 (d, T = 7.4, Hz, 1H), 7.2 (d, ] = 8.4, 2.6 Hz, 1H), 2.35 (5, 3H). MS
(ED): m/z 531 (100, M-H), 532 (28, M-H), 533 (75, M-H), 534 (16, M-H), 535 (15, M-
H).

Example 505

505
2-Chloro-N-[3,5-dichloro-4-(4-methyl-benzothiazol-2-oxy)-phenyl}-4-
trifiluoromethylbenzenesulfonamide (505). 2-Chloro-N-[3,5-dichloro-4-(4-methyl-
benzothiazol-2-oxy)-phenyl]-4-trifluoromethylbenzenesulfonamide was synthesized
(16%) from phenol 421 in a similar manner as described in Example 438. "H NMR
(400MHz, DMSO-dg) 8 11.6 (s, 1H), 8.38 (d, ] = 8.3 Hz, 1H), 8.22 (s, 1H), 8.0 (4,7 = 8.3,
Hz, 1H), 7.76 (dd, T =9.0, 2.9 Hz, 1H), 7.34 (s, 2H), 7.28-7.22 (m, 2H), 2.35 (s, 3H). MS
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(ED): m/z 565 (100, M-H), 566 (28, M-H), 567 (75, M-H), 568 (16, M-H), 569 (15, M-
H).

Example 600 .

Using methods similar to Lehmann, et al., ibid., selected compounds
exhibited the following ICsq values in a PPARy ligand binding assay utilizing PH]-BRL
49653 as the radioligand. ICs values are defined as the concentration of test compounds
required to reduce by 50% the specific binding of [*H]-BRL 49653 and are represented by
() <30 puM; (+4) <10 uM; (+++) <1 pM.

Table 20
Compound { PPARy Binding ICso
3
4.1
2z
4.3
5.2
53
40
41
42
43
44
45
46
47
48
49
50
71
72

IR R R IR I R
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74
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76
77
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103
104
106
224
225
226
231
232
237
238
283
284
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Compound | PPARy Binding ICsg
505 +

All i)ublications and patent applications cited in this specification are
5  herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although
the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to those of
ordinary skill in the art in light of the teachings of this invention ‘that certain changes and
10  modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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WHAT IS CLAIMED IS:
1. A compound having the formula (I):
R? R
N
AT XM
y—R?
I
wherein

Ar' is substituted or unsubstituted 2-benzothiazolyl;
X is a divalent linkage selected from the group consisting of -O-, -C(O)-, -CH(R'%)-,
and -NR'")-,
wherein
R'%is a member selected from the group consisting of hydrogen, cyano and
(Cy-Cyalkyl;
R'! is a member selected from the group consisting of hydrogen and (C;-
Cy)alkyl;
Y is -N(R'»)-S(0),-,
wherein
R!%is a member selected from the group consisting of hydrogen and (C;-
Cylalkyl;
R' is a member selected from the group consisting of (C,-Cg)heteroalkyl, cyano,
halogen, (C,-Cg)alkyl, (C;-Cg)alkoxy, -C(O)R™, -CO,R', -C(O)NR"’R'®, -
S(0);-R™, -S(0)¢-NRR'¢, -O-C(0)-R"” and -N(R'*)-C(0)-R"",

wherein
R is a member selected from the group consisting of hydrogen, (C;-
Cg)alkyl, (C,-Cy)heteroalkyl, aryl and aryl(C,-Cs)alkyl;

R'® and R'® are members independently selected from the group consisting
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of hydrogen, (C;-Cg)alkyl, (C>-Cg)heteroalkyl, aryl, and aryl(C,-
Cs)alkyl, or taken together with the nitrogen to which each is
attached form a 5-, 6- or 7-membered ring;
R!7 is a member selected from the group consisting of (C,-Cs)alkyl, (C,-
Cg)heteroalkyl, aryl and aryl(C,-Cs)alkyl;
the subscript p is an integer of from 0 to 3; and
the subscript q is an integer of from 1 to 2;
R%is substituted or unsubstituted aryl; and
R3is a member selected from the group consisting of halogen and (C;-Cyg)alkoxy;

or a pharmaceutically acceptable salt or solvate of the compound.

2. The compound of claim 1, wherein
X is selected from the group consisting of -O- and “NR'™)-;
Y is -NH-S(0),-;
R! is a member selected from the group consisting of halogen, cyano,(C;-Cg)alkoxy,
(C;-Cy)alkyl, -CO,R™ and -C(O)NR'’R'S;
wherein
R'*is a member selected from the group consisting of hydrogen, (C;-Cg)alkyl,
(C,-Cg)heteroalkyl, aryl and aryl(C;-Cy)alkyl;
R and R'® are members independently selected from the group consisting of
hydrogen, (C,-Cs)alkyl, (C,-Csg)heteroalkyl, aryl, and aryl(C,-Cg)alkyl,
or taken together with the nitrogen to which each is attached form a 5-,
6- or 7-membered ring;
R?is a substituted or unsubstituted phenyl; and

R?is a member selected from the group consisting of halogen and (C;-Cas)alkoxy.

3. The compound of claim 2, wherein R! is selected from the group
consisting of halogen, cyano, (C;-Cg)alkoxy, (C;-Cg)alkyl, -CO;R"and —C(O)NRISR16
wherein R'*is (C;-Cyg)alkyl; R'® and R'® are independently selected from the group consisting
of hydrogen and (C;-Cg)alkyl, or taken together with the nitrogen to which each is attached

form a 5- or 6-membered ring.
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from the group consisting of -O- and -NH-.

6. The compound of claim 2, wherein R? is a substituted phenyl having
from 1 to 3 substituents independently selected from the group consisting of halogen, cyano,

l’litI'O, —OCF3, -OH, -O(Cl-CG)alkyl, -CF3, and (C1-Cg)alky1.

7. The compound of claim 2, wherein
X is selected from the group consisting of -O- and —NH-;
R! is a member selected from the group consisting of halogen, cyano, (C;-Cs)alkoxy,

(Ci-Cg)alkyl, -CO,R'" and -C(O)NR'*R'¢;

wherein

R'*is a member selected from the group consisting of hydrogen and (C;-
Cy)alkyl;

R" and R'® are members independently selected from the group consisting of
hydrogen and (C;-Csg)alkyl, or taken together with the nitrogen to
which each is attached form a 5-, 6- or 7-membered ring;

R?is substituted phenyl having from 1 to 3 substituents independently selected from
the group consisting of halogen, cyano, nitro, -OCF3, -OH, -O(C;-Ce)alkyl, -

CF3, (C;-Cg)alkyl; and

R’is a member selected from the group consisting of halogen and (C;-C4)alkoxy.

8. The compound of claim 7, represented by a formula selected from the

group consisting of

Arl\ and

(Ii) @)
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9. The compound of claim 1, selected from the group consisting of
CI:Q/CFJ
c gﬁs
| g d o
Cl S
cl

10.  The compound of claim 1, wherein said compound is represented by a

formula selected from the group consisting of

R’ . y-R’ R
, | S g R} |
1 v AN 3 ! 1 » 1 R
R! R} :
. () (Tb) - () 15)]
/Rz /Rz 1 ’ /Rz : - Rz
_ .
G L ,
Ay R! R AN AT R!
' R3 ' R
de) , ) (g) (h)
R’ Y\Rz R‘ Y\Rz
Ar‘\x and —ad
1 R}
() @
11.  The compound of claims 1-5, represented by a formula selected from

the group consisting of
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12.  The compound of claims 1 - 8 represented by the formula:

3
R Y\R2

or the pharmaceutically acceptable salt or solvate thereof.

13.  The compound of any one of claims 1 -12 wherein Ar' is unsubstituted

2-benzothiazolyl.

14. A composition comprising a pharmaceutically acceptable carrier or

excipient and a compound of any one of claims 1-13.

15.  Use of the compound of any one of claims 1-13 for the manufacture of
a medicament for the treatment or prevention of a metabolic disorder or an inflammatory

condition in a host, wherein said medicament is for administering to said host.

16. The use in accordance with claim 15, wherein said host is a mammal

selected from the group consisting of humans, dogs, primates, mice, rats, horses and cats.

17.  The use in accordance with claim 15, wherein said administering is

oral.

18.  The use in accordance with claim 15, wherein said administering is

topical.

19. The use in accordance with claim 15, wherein the medicament is

prophylactic to prevent the onset of a PPARy-mediated condition.

20.  The use in accordance with claim 15, wherein said metabolic disorder
or inflammatory condition is selected from the group consisting of non-insulin-dependent

 diabetes mellitus (NIDDM), obesity, hypercholesterolemia and other lipid-mediated diseases,

and inflammatory conditions.

21. The use in accordance with claim 15, wherein said metabolic disorder
is NIDDM.
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22.  The use in accordance with claim 15, wherein said administering is

parenteral.

23. The use in accordance with claim 15, wherein said metabolic disorder

or inflammatory condition is mediated by PPARy.

24. The use in accordance with claim 15, wherein said metabolic disorder

or inflammatory condition is rheumatoid arthritis or atherosclerosis.

25.  The use in accordance with any one of claims 15 - 24, wherein said

host is a human.

26. The use in accordance with claim 25, wherein the medicament is for

treating a metabolic disorder or an inflammatory condition.

27. Use of the compound of any one of claims 1-13 for the manufacture of
a medicament for the prevention or treatment of a PPARy mediated condition in a host,

wherein said medicament is for administering to said host.

28. The use in accordance with claim 27, wherein said condition is a

metabolic disorder or inflammatory condition.

29. The use in accordance with claim 28, wherein said condition is
selected from the group consisting of diabetes, obesity, hypercholesterolemia,
hyperlipidemia, dyslipidemia, hypertriglylceridemia, hyperglycemia, insulin resistance and

hyperinsulinemia.

30. The use in accordance with any one of claims 27-29, wherein said

administering is oral.

31.  The use in accordance with any one of claims 27-29, wherein said

administering is parenteral.

32.  The in accordance with any one of claims 27-29, wherein said

administering is topical.
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