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The present invention relates to compounds that modulate the PPARy
receptor and are useful in the diagnosis and treatment of type II diabetes (and
complications thereof), hypercholesterolemia (and related disorders associated with

20 abnormally high or low plasma lipoprotein or triglyceride levels) and inflammatory

disorders.

BACKGROUND OF THE INVENTION

25 The peroxisome proliferator-activated receptors (PPARS) are transducer
proteins belonging to the steroid/thyroid/retinoid receptor superfamily. The PPARs were
originally identified as orphan receptors, without knowrl ligands, but were named for their
ability to mediate the pleiotropic effects of fatty acid peroxisome proliferators. These
receptors function as ligand-regulated transcription factors that control the expression of

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



vertebrates, and further provided targets for the devel opnent of

t herapeutic agents for disorders such as obesity, diabetes and
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one aspect be PPRpiselseimte ligaudsnit More ipeanlydesnpemnde thet sfledtivebt dchigate murine

preventlng a netabolic disorder or an inpflammtory condition. The net hods
typically PPARYy were shown to possess in vivo antidiabetic activity in mice.

Despite the advances made with the thiazolidinedione class of antidiabetes

agents, unacceptable side effects have limited their clinical use. Accordingly, there

20  remains a need for potent, selective activators 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 useful
for the treatment of obesity and related disorders associated with undesirable adipocyte

25  maturation. Surprisingly, the present invention provides compounds that are useful as
activators as well as antagonists of PPARy 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
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2 WD 02/00633 PCT/US01/ 20756 involve adm nistering to a subject in need
thereof a therapeutically effective anount of a conpound having the
formula (WoegdeBL Armx Y-R2 | 5 in which the synbol Agdcr@Rissapt s
substituted or unsubstituted 2-benzothiazolyl or substituted or
unsubstituted quinolinyl; X is a divalent |inkage selected from-0-,
(O -, -ioMpIReEYministxiimg t0)a subjastin wedfhercofiniberepeniivally piectivp emorat ¢fraom
hydr ogen, cyan Cl- | kyk.. R11 is selected from hydrogen and
(C1-C8) al k‘f/ ,poélﬁg%?ﬁlggé%e(b:@cjr%%td)k is an integer of fromO to 2; with the
proviso that when Arl is a substituk@%ir ungubstituted 2 10

1.

benzot hi azolyl, then X is other than - . The letter Y represents a
di val ent |inkage having the formula -N(| - S(O2-, wherein R12 is
hydrogen or (C1-C8)al kyl. The syngigl Bi\r)%esents hydr ogen,

(C2- C8) het eroal kyl , hal ogen, (d - Cg¥al kyl, ?CI 5 C8) al koxy, -C(O R14,

- Q02R14, -C(O NRL5R16, -S(O R14, -S(O gNR15 >~ | 15 -0-C(O-R17 or
-N(R14)-C(O -R17; wherein R14 is selectegd from hydrogen, (Cl-C8)alkyl,
(C2-C8) heteroal kyl, aryl and aryl (G -C4)al kyl; R15 and R16 are
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p 20 is an integer of fromO to 3; and the subscript q is an integer of
from1 to Q4)31k6{’g R'sissglysted thpne by dpgarandd 61 iGaialled, andythe sehsaripi isgndeiegast ed
Ly om ol oS5k A9 2 nFRBL KGOy B, B0BLCT B DERRUSRGRIA e
medi at gl byer2bWRzoBNGheRK9Sthef an PEADY At i ng
The letter Y represents a divalent linkage having the formula NR)-
S(0);-, wherein R'?is hydrogen or (C1-Cy)alkyl.
The symbol R! represents hydrogen, (C,-Cg)heteroalkyl, halogen, (Ci-
Cs)alkyl, (C1-Cgalkoxy, -C(O)R™, -COR™, -C(O)NRR'S, -S(0),-R", -S(0),-NR'’R'?,

15 -O-C(0)-R" or -N(R')-C(0)-R", wherein R'*is selected from hydrogen, (C;-Cg)alkyl,
(Cy-Cs)heteroalkyl, aryl and aryl(C,-Cy)alkyl; R and R'®are independently selected from
hydrogen, (C;-Cs)alkyl, (C2-Cg)heteroalkyl, aryl, and aryl(C;-Cj)alkyl, or taken together
with the nitrogen to which each is attached form a 5-, 6- or 7-membered ring; RY is
selected from (C;-Cg)alkyl, (C,-Cs)heteroalkyl, aryl and aryl(C;-Cy)alkyl; the subscript p

20  is an integer of from O to 3; and the subscript q is an integer of from 1 to 2.

R?is substituted or unsubstituted aryl; and

R’is selected from halogen and (C;-Cg)alkoxy.

In another aspect, the present invention provides methods of treating or
preventing a condition or disorder mediated by PPARy and methods for modulating

25 PPARy.

In yet another aspect, the present invention provides compounds of

formula I and pharmaceutical compositions containing compounds of formula I.



25 PPARy. In yet another aspect, the present invention provides conpounds
of formula | and pharnmaceutical conpositions containing conpounds of

formula Iy 42/ 00633 PCT/ US01/ 20756 DETAI LED DESCRI PN 2d5E
| NVENTI ON AbE%%V|ations and Definitions 5 The abbrevi ati ons used herein
are conventional, unless otherwi se defin As used herein, "di abetes"

refers to type | di ab&WDRE@C@H{}WI@Tﬂ%B@m Nt ype 11 diabetes

mel litus (non-insulin-dependent diabetes nmellitus or N DDV, preferably,
type Il diabetes nellitus. The terns "treat"”, "treating" and "treatnent"
refer to aApbidvirdionks andDefididonsat i ng or abrogating a di sease and/or its
attendant synptons. The terns "prevent", "preventing" and "prevention"
refer to a nethod of decreasing the probability or elimnating the

possi bid ity that a digeasgemit ins Bige Jﬂ?é?élg%?é %ventfo?la}’%ﬁﬁ:s@%@ﬂwﬂse ddchier m
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a PPARy - y@obhft e&eg&mwt OIQfadtE YhdlBius] S one in which rmdul ation of
PPARy results in sone ect on the underlying condition or disease (e.g.

a PPARy ant agoni st rTEhfutem;S i‘iﬂle&t’br‘r‘ﬁeatma)raudewentn refat foesmethetlofbei ng i n at

| east some t| ents di.at ed. condi tions and di sorders
i ncl ud rn:ﬁ‘1 Htng Oa%‘%rS E giégaﬁe ancg%%‘ése%@gﬁa%ﬁ@ﬂoym hyper gl yceni a,
insulin resistance, MNPREMEIprelaRT“BrevBiBR GO pEledting Féfer toyipethbersi on,
hyper|i poproteinema, hyperlipidem a, hypertri gtﬁll ceridem a and

dysl i pi dendesreasing the probatin ere;m@@ﬁmgtth@n@smbéhtg at sésease wilkbegonHpesteds and
at heroscl erosis. TheAts %Eégt}he@g%hg‘% "rP?’fAﬁiy m%&ia&{f%oﬁﬁ?“&;yﬁggrd%ggxﬁ s nd to

i ncrease or 25 decreas unction, Vi

as descri bggk R&r€ton condéticideslisorde chﬁlﬁbﬂ@hkddﬁy mapp&G}bmate,td g)mem‘thaP&Ry
either directly or indirectly. Inhibitors are npounds t hat, bi nd

to, paktiagiegichihan somma yPlﬁfi\Bt retisaiymd BPABH medicied a%dltlm ax dgrder maly be
completely or partially mediated by inappropriate PPARy activity. However, a PPARy -

mediated condition or disorder is one in which modulation of PPARy results in some
effect on the underlying condition or disease (e.g., a PPARy antagonist results in some
improvement in patient well-being in at least some patients). Exemplary PPARy -

20  mediated conditions and disorders include metabolic disorders, e.g., diabetes, obesity,
hyperglycemia, insulin resistance, hyperinsulinemia, hypercholesterolemia, hypertension,
hyperlipoproteinemia, hyperlipidemia, hypertriglylceridemia and dyslipidemia, and
inflammatory conditions, e.g., rheumatoid arthritis and atherosclerosis.

The term “modulate” refers to the ability of a compound to increase or

25  decrease the function, or activity, of PPARy. Modulation, as described herein, includes
the inhibition or activation of PPARY, either directly or indirectly. Inhibitors are
compounds that, e.g., bind to, partially or totally block stimulation, decrease, prevent,
delay activation, inactivate, desensitize, or down regulate signal transduction, e.g.,
antagonists. Activators are compounds that, e.g., bind to, stimulate, increase, open,

30 activate, facilitate, enhance activation, sensitize or up regulate signal transduction, e.g.,
agonists.

The term “therapeutically effective amount” refers to that amount of the
compound being administered sufficient to prevent development of or alleviate to some

extent one or more of the symptoms of the condition or disorder being treated.
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del ay activation, inactivate, desensitize, or down regul ate signal

transduction, e.g., antagonists. Activators are conpounds that, e.g., bind
to, stimuvg®@oos3zcrease, open, 30 activate, facilitate, enftang®iaeissvation,
sensitize or up regulate signal transduction, e.g., agonists. The term

"therapeutically effective ampunt" refers t.o that anmount of . the conpound
bei ng adni ni st ered sHASEED eFHPIECH 15@85%‘?#‘%9@?8‘[9 lamé?él%?ucglalsw to
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treat ed. %ﬂ%&% ’/%élggﬁ%g%ingﬁ%é%Gg’The t%rm "subj %c " |sodefi n%g her ei n

t o i ncl udecatsniabhits ratschicasndtretifes In preféroedi enghodmentpghe sulgeat ésk bwmarpr i nat es

(e.g., humans), co sheep ts rses, .dogs ca rabbits, rats,
mce and the like. | eptFIé"f‘ e%kg]gal@h%% %@ﬁp@l’t 0? %‘édﬂgﬁbg}lé%{m?@ rgezﬁla,r}gﬁ%s The
term " al Kydtherwié stdi&elalsti@iochfsr Bafidhe@hAN VRS ElSMREb ddbteNadicaBans, unl ess 5
ot herw se stated, a straight or branched chain, or cyclic hydrocarbon

radi cal , otondariondhéreet, whi y, benfiilly satueafecdh enongt pypodwinseiarded anfed- or
| t urat ed.and . jncl di - . | i i cal i-ng th
borberof RarHAC N ARl G bRl thelinfiel 81 EDbod AOLSAeSipd & 25 L0

Exanpl es of;-6atiéat ode fydh eadoRHN Bxatipkabs sitiatedds droagaopsadicalhimudeet hyl
et hyl, n-propyl, isopropil, n-butyl, t-butyl, isobuty], sec-but%l 10
cycl ohexyl SrouRssirl pesaptiyb el n-eipeyb inopispy et YL t-heibisogEtvhrecPegher s of ,

for e I - han - , - %ﬂﬂg [ An

unsat )tjlﬁl)gfe Cg’ﬁaﬁ&ﬁ’ %%EIBB%@%%g yﬁlggfoﬁg}%%}éﬁbg&h%ﬂ?és ou {)Iggﬁc?lrli’ sror triple
bonds. Exasmatpe, afpeutidat-heaf,adhaltilyh-octyl,cngshd lilcd. dkeunsahyrbted 2lkyt groepyd |,
crotyl, 2-isqgpentenyl, 2-(hutadjenyl), .2, 4-pentadienyl,

3- (1, 4- per¥Redia¥ing ofe og meys jeuble bo d’rﬁné?BB’gﬁyltE?‘a@P%t“;Hi}ﬁmﬁ?ﬂ Al hi gher
honol ogs ' T N y i | | 11s al so
meant fo |l L g P Do o
as "het er o3 k§4petitatienyl),celisiayl, "1 - andl 3-ptegiyiy], 8rmitynyTaadites mehed Hoyodogs'andy

itself, or a art, of anpthet, bstj t uent ns .a _dival en i cal derived
1 om oho m RomES o8ternianley shiess et pRES A o migite SuAMRES U ot oup

W Il have §d:Rivestd? a4 88RANN AlREWetaiMbbldwi ROREeHAOYN3 “Bpolbdlky12@n@r fewer
20 carbon atons being preferred in the present invention. A "lower alkyl"

or "lower “aditytgedhdhe terma‘adiydencd by dteelf ar a8 eyt ofgnotieksubstiieriiTaesss agener al | y
having ei g&%algﬁt r];(%\c':\glrderived from an alkane, as exemplified by -CH,CH,CH,CH,-. Typically,
an alkyl group will have from 1 to 24 carbon atoms, with those groups having 10 or fewer
20  carbon atoms being preferred in the present invention. A “lower alkyl” or “lower
alkylene” is a shorter chain alkyl or alkylene group, generally having eight or fewer
carbon atoms.
The term “heteroalkyl,” by itself or in combination with another tefm,
means, unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon
25  radical, or combinations thereof, consisting of the stated number of carbon atoms and
from one to three heteroatoms selected from the group consisting of O, N, Si and S, and
wherein the nitrogen and sulfur atoms are optionally oxidized and the nitrogen
heteroatom may optionally be quaternized. The heteroatom(s) O, N and S may be placed
at any interior position of the heteroalkyl group. The heteroatom Si may be placed at any
30  position of the heteroalkyl group, including the position at which the alkyl group is
attached to the remainder of the molecule. Examples include -CH,-CH,-O-CHj3, -CH,-
CH,-NH-CHj;, -CH,-CH,-N(CHj)-CHj, -CH,-S-CH,-CHs, -CH,-CH,-S(0)-CHs, -CH,-
CH,-S(0),-CHj3, -CH=CH-0O-CH3, -Si(CHj3)3, -CH,-CH=N-OCH3, and -CH=CH-N(CHs)-
CHs. Up to two heteroatoms may be consecutive, such as, for example, -CH,-NH-OCHj3
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carbon atons. The term "heteroal kyl," by itself or in conbination with
another term neans, unless otherwi se stated, a stable straight or
branched Glaiine@" cyclic hydrocarbon 25 radical, or comyidiagdoeng:st her eof,
consi sting of the stated nunber of carbon atons and fromone to three

het er oat ons sel ected fromthe group consisting of. O, N, Si and and

! . , S,
wher ei n t #ad iCHz-643HCHeY. s ineludedingtha fesmo hetermadinily athesesadicalid t he

nitrogen heter . ' ke LY er s) 0, N
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CH2- N - G &H2 < - s > rcar - svxbi 2-
Gro- 5( 0 20 T bR e SRt oon SRSy S o) -
Cla?:lz HEI— t ahd shmiletrmmbas tifisunteey, foealkplene end hateroalkylehe sisking@roupsassvel] as

- - 5 02/ 00633 PCT/, USQ1/ 20756 and - CH2- O, Si 3. Al so

i ncl uded igﬂ OtﬂPfé\{gg@ﬁ SRR @P?Sggﬁﬂ eé’ff%gGPWBE‘%]UPEUI?OC%‘“Il?t%f’é’s%?ﬁ%g@ﬂ}l nor e
det ai | belécingy1 S impBiEr oal kyl'ene” and "heterocycl oal kyl." The term
“heteroal Kyl ene” Dby itself or as part of another substituent nmeans a

di val ent radical déftievenns foyptondyBrand| keterocseloalipimpby themgelygs or in

- CH2- CH2- S- CH2CH2- apd - CH2- S- CH2 5 CH2- NH- CH?- | - e groups,
et or it o FETERTI R SO ERIERTOEY FESSeRY BT By Ve ST B 81, P PP
further, fauyaldod eeercunghebsicomdiy | aditibhdlki, 0g hgtepsyysloatis/] ielidterastomal |
other linking group provided in the present invention, no ori er}t ati on of
the |i nki rgn ogeupyshe Rositing atevhichrthe hesropycledy attashed (A the gerpainder of the

o SLARLAY e RISy P IB 00 Mgy o1
et o1 0ot oL e Sty L he oat Lot b ek the heterooyel e i o ot

he 1 o rder Goiatom SR IePPERdingh SO DRPRYRI h A B oent y1
oyc1on oy OB o hgae iy soylebsm iy e |1 e

1- pi per i diteyrhhydeothiepSryldi pyderazinydj Hpipethizingl, and theolilgghol i nyl , 3- ‘

The terms “halo” or “halogen,” by themselves or as part of another
substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.

20  Additionally, terms such as “fluoroalkyl,” are meant to include monofluoroalkyl and
polyfluoroalkyl.

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-
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nmor phol i nyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,
t et rahydr ot hi en-2-yl, tetrahydrothien-3-y|, 1- pi perazi nyl, 2-piperazinyl,

and the |{fnpf8 ternms "halo" or "halogen," by thensel ves@iy@spaft of
anot her substituent, nean, unless otherw se stated, a fl uorine, chlori ne,

brom ne, or iodine atom 20 Addi tional ly, terns such as "fl uor oal kyl," are
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enpl oyed al one atl t
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rings) which are fused together or | i nked caval ently. The ri n aﬁﬂ%ﬁ each
ei

contai n fridwtea Rrylladus fﬂ@ﬂ’éﬁ)‘&?]&ﬁ%ﬂ@é‘? Becals n pyhich ag aryl gropp sy
the ni %r 0469, & lgxl‘élui)yg %h%l&&ﬂglh@ﬂﬁ%)}l:}ﬂetﬂ?i Haahd k@ﬂq tﬂ%?eroélkﬂr ogen

aton(s) are opti |ze oups t at contal n
het er oat or@oup@\k. qmeheiﬁndathyll R@yaﬂyrohﬁhahph&(ﬂ-nap]ntﬂytoay)mepsdl areldchetk¢)o t he

remai nder of the nolec rough a hetegrpato i, I, xanpl es of
aryl groups include 3§ Er??lh OVﬁg‘?ﬁﬁ‘Fﬁ@g %@’ E’]Sﬁ?ﬁ?eﬁlﬂl ’2&‘5 ‘?Iglng r}HeanE
1-pyrrolyly, st doph %’ﬁbstlﬁftw dan?éﬁbstlﬁltpd’ fo%%@ 'oYJ[he 1§d1b£{b&i el ! Pre@erred

I m dazol yl, pyraziny 2- oxazol 4- oxazol yl, 2-phenyl -4-oxazol yl,

5- oxazol yIs,ubéhtu@rrtS)foaz:@ctlyﬂype 4f raslmahmlpycbwd@l-beé@(azol yl, 2 t hi azol yl,

4-t hi gzol yl, 5-thiazgl t hi,.e I. -1 hi.enyl

2 pyr 8yl 3- pyr i dyl SPoRtRgRE A the 1l pndfelgrpa Sy R pp i B8 groups
benzot hl azcﬁ%eﬁlrefeﬁe@wzf&imyleﬂ@lau&n 12h&eRamy A HeterofkESN Kﬁ?@'c)ybloamwl nyl,
2 6 WD 02/00633 PCI/ US01/20756 ben2| m dazol yI , D-i ndoI i soqui nol i nyI

5-i soqui ndletewctyclcallmlu Q’}’Gmuﬁenyll, andsheteparyrdoedkdny)ican be @(maﬁgﬁy afygroupsnd
o o sel ccrBEASRT RO o SR acsa Bl Roabey t FUBHED TR Foed bel ow
The term @cm ’k_xjéot)ks (nr@Z]lqt( (f(m\]]r{g1 L@@(@M’g\é’% am’f(ad(}zleag relg\xﬁztu ch an aryl
O sve AN a s ey N R B ity e G- r 8L e stomd ety
HREIR A R et
bot h substi) whed Naizdhe fsalbsiibetibfehrbor atsme in fuoh radichlc & £R padiR Cadach
Preferred mgeliogfutiéntﬂl;fgrg e? tg I?}Edroege%h ultisy 56tlt8tfed( ggglkiylaa{n% e%e%/zll }?ldur?s% stltuted
aryl, aryl substituted with 1-3 halogens, unsubstituted alkyl, alkoxy or thioalkoxy groups,
20  or aryl-(C;-Cs)alkyl 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., -CF3 and -CH,CF3) and acyl (e.g., -
25  C(O)CHs, -C(O)CF3, -C(O)CH,0OCHs, 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);R’, -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 -COR’,-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(0O),R’, -NR’-C(O)NR”R’”’, -NH-
C(NH,)=NH, -NR’C(NH;)=NH, -NH-C(NH2)=NR’, -S(O)R’, -S(O)2R’, -S(0),NR’R”, -

7



10 Substituents for the al kyl and heteroal kyl radicals (including those
groups often referred to as al kyl ene, al kenyl, heteroal kyl ene,

het er oal le}%ﬁl kynyl, cycloal kyl, heterocycloal kyl, Cﬁfdj?@dolfﬁé%k
het er ocycl oal enyI) can be a variety of groups sel ect ed from -

NR, =NOR, -NR R - hal ogen, -Si R C(O
-C2R c@w@@&m@m@ Ca)oflfoxey mdn?erﬂuqmcq%@@b‘é) N}Rﬁwlmbef TN%%”@ O 2R

-NH NHZ@;JWZ%RI'\&}%(t%uﬁE& aof yg@rﬁﬂ%s BRthe 4 orﬁﬁ@ Bh% sw%@a%@where

-S(O) 2NR rangi ng rom zer 1), where
N i s the tRt{RI andiRDemroihdepnientlystetroedifrons ipdrogad (Cals)aRy]l aldl haterdalRyl, each

LRSEEE???H{:%%IDJ@&erartyﬁx&ysdéﬂﬂg 1 ele ek S ot s lber ot oa
al kyl , sal Kg@4 tac E&%&‘eﬁﬁ }kﬁigarglrg%hﬂfs’arggns%ﬁstﬁﬁﬁéh of anre%lﬁhk%b SbSiRts Wien R

and R are to the sanme nitrogen atom hey can be conbined with
the nit rog;e}acmd(ﬁnmm balpgenn-@QR5- OC(SO)R’QFNR ‘RierdRy, el ,rCNg-N(Dnr-CQaRanfpl e,

i soussi off b S0t S GfRoe Gy $<2ﬁ%ﬂ]§ e PRIl
t T 4 18} y -
the ters Cﬁ’@”ﬁw 0(C;<C Raﬂ’ﬁﬂn%tﬂﬂngﬂg@&f@ﬁb@r Riéngyl s,afﬁweelog%f4 % %uédmsuﬁeaﬁd o gFB

é and ac .
Iike) Pr eblsetgl ifipm Kdﬂegen, KOR’,gNBIRS, SBndR’, tN@ra ,~GENR Al Kyl |

et C. re 1 (He) S om hal ogen,
) 1B NGO, SO GRR Y %r%%&ﬁ%%ﬁy:a%%%%é@ﬁro GRGOR.

-S(O) ZR e4§i(1@12NF\’ R', -CN and - NC2. I\/bre preferably, the al kyl and

rel ated groups have 0, 1 or 2 substituents sel ected fraom hal ogen, ?? 0,

]: NR R'h “SR, 30 - cchwe of thesnpetiteents quradigeepiratoms eRthgagyl mezmss%@eﬂ ents
t |
o e, M S 51 O Pty
&E( O NSZ RO, NHCHIEZ I\ﬁag)%é% beldRA{ QLA integhiRdf fgdrg)pNRQRAltemN%IyW 1:1:1NH
] ;i R 7 VWO
02/ 0061§3 FS@’W%E@I? ) ﬁece%tomseﬁw mb‘v’e‘in %JB%(&&X %%ﬁ%lﬁ?‘if’éw"h 4nd
per fl uoro( st%érﬂlo!fyﬂe folui - R@S‘)} _B-aRgkRth Alhem a?r@’iﬁﬂeb@ndeﬂﬁy t@H@-' -uober

of open val ences on the aromat ring system and where , dR' are
i ndependen¥Hy, -S¢8@)ed-S{Opm-B{s8Beror a(s@Rldsmsl, kyd r isnd mieg@mcfiltomfl 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 -(CHz),-X-(CHy)-, where s
and t are independently integers of from 0 to 3, and X is -O-, -NR’-, -S-, -5(0)-, -5(0),-,
or -S(O),NR’-. The substituent R’ in -NR’- and -S(O),NR’- is selected from hydrogen or
unsubstituted (C;-Ce)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 magnesiufri salt, or a similar'salt. When compounds of the

present invention contain relatively basic functionalities, acid addition salts can be

8



unsubstituted aryl, (unsubstituted aryl)-(Cl-C4)al kyl, and (unsubstituted
aryl)oxy-(d 5 C4)alkyl. Preferably, the aryl groups are unsubstituted or
have fromyd hRogssubstituents selected from hal ogen, - ORperddet/ V76
-NRR', -SR, -R, -CN, -N®2- -CR2R, - CONRR', -CCOR, -NR'COR,
-S(O 2R, -S(O2NR R', perfluoro(Cl-C4)al koxy, and _gerfl uoro(Cl-C4) al kyl .
Still nor @bpirgddyagsmiacting thegpepiralfonn g syrhcenpoundsyyith a sulicignt gaawal of
selected f N,iin - : P :
"o R, O 8RR e o B Stmge g ECHmpI kbR L ang
per f | uor o(aCdeptdbdy adid ylditidmealsfindlhde thudesderivaé fom morgadjcaceistlikat ons of t he
aryl ring_may tionall he replaced. with ubstituent of the formula
wherein T @H@C%P%ehyq%%rﬁ%ﬂé’ﬁwf@m% monﬁﬁ}’(fm%?i??r P, PAQSR P&%bond, and q
s an knt %oh?ﬁro%@%ﬂog?ﬁogic?dih%lﬁg AAbnHRY; sulfific Fhohdlfdrdgensiiisic] t uents on
e aryl th a

adj acent atons”of "t ring %/ optionally be replaced w
subst i t uertydobdither fhosphorens-atids G tre-1Be, asvivell es the AalinderBed fioni retadiyehydent | y
-CH2-, -0-, - NH, -S-,.-5(0-,.-S(Q2-,.-S(O.2NR -~ or .a single bond, and r
is an i nt dgBlOXEFOEpYRAgIdy ﬁﬁ%?Ce‘t%g&n&ch@@t%%@xahﬁa%al‘al& PRETS BRIy s

: . . 9
formed mayy,eRhicoRMehY, BfafieRhatRA: Whithilie, beAsRkaIRAAD-tof 5B foRas, bigty, two
of the substituents on adjacent atons of the aryl ring 20 may optionally be
repl aced wrtdricamsthseesulioare; ant the fhidef ddsminelud¢daie paltsoef(agrpy acids fiskree s and
! 50 10" RS tha e et B or Ao e B S Alagndiig i By oy
i s sel ect afe fikOEONOF ©GRIDIEBertd) SINIS bi 41t PHartfdceohBS K", JoABndlsEd herein,
the term"heteroaton!' is neant to include oxygen (0), 25 nitrogen (N),
sul fur ( S)Prarmaeauricelo¥eiqrse,) 197Tned, tlekh CeHainsaewalie reapeynds of Eistapicat sal t s”
I's meant t.o I [ - . | ] ' ed with
ol at  vel yreRPh PRaEhdE vie iRtk o R RIREHAL BIAD HERRICR e

Slﬁbst i t uendoavdreadrititosiththease ofped additickesaltsi bed herein. Wien conpounds of
the present invention contain relatively acjdic functionaljties, base
addi tilén 30 salts cathaneudstigrmeet thy coyRewRds may '%erifég?i@mt?‘g)y FAHRRIHE W%ich

compounds e b e R SR RS cBtaisel o 1

addi ti on SHietpmrémordef the dompypurplatiHesiftom thealadbusigalt farmmin eentpingrhysicilc

am no, or pr;gt er%t?gsl, gl?ghsaaslsglubﬂlrty ?n gciﬂargri s!o?vreni:s,sglllttdthe\{r\hw?s% e gﬁ,{%%\g gqu?\];aléntc] %o the
parent form of the compound for the purposes of the present invention.

20 In addition to salt forms, the present invention provides compounds which
are in a prodrug form. Prodrugs of the compounds described herein are those compounds
that readily undergo chemical changes under physiological conditions to provide the
compounds of the present invention. Additionally, prodrugs can be converted 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"),



present invention contain relatively basic functionalities, acid addition

salts can be 8 WO 02/00633 PCT/ US01/ 20756 obtained by contacting the

neutral f®iguabsssuch conmpounds with a sufficient amount ofpcﬁllfs%l,g@ggred

acid, either neat or in a suitable inert solvent. Exanples o

pharmaceutically acceptable acid additiaon salts include those g(?r_i v?d from
n‘i“ ,1t10na

i nor gani c bait thes 1s mriabplenllydirenlyzed thihercahozmie acid; the petivecaiiiho

nonohydr ogen i A G gt &g?ﬂ | C,

di hydr oge%%‘%g%ggﬁlﬁqe @Eﬁ?ﬂ%@b&%gg ygér?%éensu fg??%;gﬂﬁ%dri odic, or
phosphor ous aci ds arnCertarecdmpaindast thelpkesamst ihhentioa lctus exlist inwasoliatednforms
relatively nontoxjc aorgani¢ acjds |jke acetic, propiqQnic, |sqQbutyric,

oxal i ¢, masavedl aspglvated ,On%h‘%%‘dér}g hX‘JJ%t@?l rgas. ﬁﬁ%‘i"ﬁr@; 8&6&9’3@*6@,5%#}& ic,
pht hal izc, i = I ToXa]l i fr Ak G f

met hangsuleﬁgﬁ%{e@%ﬁ%{sgﬁg&ﬁf@éﬁ&ﬁ sagéjilnfrt\c:aﬁgéodﬁéa%ﬂedoggla%ggagﬁlﬁ%ﬁm r?c?c%pceiods such
as 10 ar githapesandhvehtioh.i Kertaimnomparids of theqrgmnt mvemtiasmby kdstgh uodiiplai c or
OB oy R et o2 A BB BBl
1-19). CerdoidhptREEby e rERPIMPERIdAf antihge RERTSH to bd WHBHIthOBcopeE &en bot h
basic and acidic functionalities that allow the conpounds to be converted
into eitharewwas@venticaci d addition salts. 15 The neutral fornms of the
conpounds nmaybe regenerated b ontacting t:he .salt wth cid and
i sol atii%ng t he parent 8%%3/4"‘@5 Pﬁ@‘e%‘?ﬁg/%tnlp?’%ﬁlaog pr?ﬁsr?rslée?s. egﬁgliogﬁt form

of the compeHebichiRhtrd)opabitlebYRisl BdFacerldies] BlabBrdometss Ebt@hetrip iyosiceal
properties, such as solubili t?/ in polar solvents, bhut otherwise the salts

are equi vandindivisuplisomersaemall ingandedto haencemnpesad i itht the seons i fesissdt t he
pr esent ir}ﬁ@e’]ﬁfoﬁn' 20 In addition to salt forms, the present invention
provi des conpounds which are in a prodrug form Prodrugs of the conpounds
dezcrl bﬁd her ei n ar eThdwsgponadpefithe preséritatventian inlay alsocentyn clremaralal changes
under physi ol ogi cal conditions to provide the conpounds. of the present
invent1i50n.PrSAHd'ﬁPilSo‘Pfaﬂt‘P1§F,° 15tERfS G SnE AR ‘tf&a‘?/%tP’fnéggattﬁo?ﬁﬁ’é“teé‘b ounds of the

present i LA, WoreREh RN, bR AR With AR VE ¥8toBss

envi ronnerr}:t\émégﬁ&exaoﬁpfzgr?{bpfog?gg@ can%gae}p]z%rgg\ﬁl/ conve}tedltolthle (?gnf)ounds
of the prseskns farryanpiedritivne )y iaied] 250 ADtaraadver el ‘GatAdhisetepisr voir wi t h
a suitable enzyne 01[1 chem cal reagent.. Pr odr ugs gare ften usef;fjl because,
in sonme Si\fﬂﬁ]&{lg t ¢ FEPPIHRS gEthe 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 PPARy has now been

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

25  condition of the subject, efc.), 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 et 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.
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easier to adm nister than the parent drug. They may, for instance, be

bi oavai | abl e by oral adm nistration whereas the parent drug is not. The
prodrug @y @losgsshave inproved 30 sol ubility in pharmacol g@ie@de1/20756
conpositions over the parent drug. A wide variety of prodrug derivatives
are known in the art, such as those that rely on hydrolytic cleavage or
oxi dati ve acti vati orngflditien tpthsirrang-dighetie retiviiye magy syighetiq ?Wbﬁgﬁ%,s of a

prodrug woyld be. a co . or . ] i i i 1 st ered
as an este SO(RrﬂglOteﬁ%rg ?q%g'%)%gy W&é@ﬁ% %g@%&m}ﬂ’@{a ? E@)%éﬁ%me gﬁdtbg{t% en is

met abol i cajbeye donditivny Z8@ licandsexemplified itretn iapirake upoa this proffle bpiprdvding

Addi tional _exanples include pepti g;yl der.i v%ti ves of a c#%ﬁggund of the

i nvent i on.effesfivealonerBaprbemua ghycoss iFvels 4a therabsensa of Syl Ry Ry ki ey

unsol v?t eqﬁfdg;r\,@ ntds well as solvated forms, including hydrated forms. In
general, the so Yated forms are .5 equi val ent to unsolvated fornms and are

i ntended to be encorelsisédompourids of te somgeneh] ¢lhass have Besartaiminstangesn.

Certai n conpounds. of the present invention.m xi.st in nultiple ..
el § R e R P R macy N At A et Dot T Pt g
equi val ent,,f oficlihes Ue Sxcee@ MR EEHpSinds Nen Ble@RBithent BY 8HdiOEnoRE are

intended to be wthin the scope of the present invention. 10 Certain
conpounds ahditives,presmetabplitee havedreep biskekto wigward conditiens: Bypme efttbers
(optical centers) or double,bonds: the racenmate j re [ tric
i sorrer? a%?&lHOHH%%ﬁWﬁF?@P%?%e %e%enémve%ﬁ?%anvt%cgthteCOPO ea{tlg)ﬁcogrgr%%lglggg?@mg%hi n
the scope QtabdiRePWRIEC I maliVEhihk @b deklieble phneisid®giehl properieesttht gemaraint i on
may al so contain unnatural 15 proportions of atom c isotopes at one or
nmore of thdasstons that constitute such conpounds. For exanple, the
conpounds may be radi ol abel ed with radioactive isotopes, such as for
exanple tritium (H), iodine-125 (1251) or carbon-14 (14C). Al isotopic
vari at i onsppARY MR datmwgaeunds of the present invention, whether radioactive
or not, are intended to be enconpassed within the scope of the present

i nventlidon. 20 Enbodi nents of the Invention A new class of conpounds that

modul ate PPARy has ngjy ﬁ%%ﬁt invention provides compounds which are represented by the

formula (I):
R3
PN
Arl\X/t%J\

1

R
Y—R®
I
20 In formula I, the symbol Ar' represents a substituted or unsubstituted
2-benzothiazolyl or substituted or unsubstituted quinolinyl group. The letter X represents
a divalent linkage selected from -O-, -C(O)-, -CHR')-, NR")-, and -S(O)y-, wherein
R is represents hydrogen, cyano or (C;-Cs)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)x-.
The letter Y represents a divalent linkage having the formula NR"™)-
S(O);-, wherein R'?is hydrogen or (C1-Cg)alkyl. The symbol R! represents hydrogen,
(C,-Cs)heteroalkyl, halogen, (Ci-Cg)alkyl, (Ci-Cs)alkoxy, -C(O)R™, -CO,R™, -
C(O)NRPR'S, -S(0),-R', -8(0)¢-NR'’R®, -0-C(0)-R"” or -N(R'*-C(0)-R", wherein
30 RMis selected from hydrogen, (C;-Cg)alkyl, (C2-Cs)heteroalkyl, aryl and aryl(C;-
Cyalkyl; R and R'S are members independently selected from hydrogen, (C;-Cs)alkyl,
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di scovered. Depending on the biological environnent (e.g., cell type,
pat hol ogi cal 25 condition of the subject, etc.), these conpounds of the
present i{NERlde3 can activate or inhibit PPARy actiVity.pchius 26738
conmpounds of the invention are useful in the treatnment or prevention of
conditions and disorders associated with energy honeostasis, lipid

met abol i srCadestrroalisyle pavi.and arileirGoalknle of akehiogaiheiowith sanitrpg@dPe et al .

(1998) Nat yy. - 19- kang . eb : 6). For
cxampi o, cONEheRdes fiea it ¢ 5o B0oPhpmpeldiil KR e et o
met abol i ¢ @)sleyld 6CsCs)hetetvakyl, diryd et asyl(CAdgalkylo tiel supscriphp icaniptagadst of t he
i nvention are useful for the &r{eventi on z% d treatnment of conplications of
met abol i ¢ @8 Aiads and thg sRbssEP LFEBsEerd rglfo,m h&utopat hy, retinopat hy,

gl oner wl oscl erosi s i RV 1S / 3
PCT/ USO1/ 20756 In Z@gﬁ i gﬁﬂ?\o ﬁ%#@gég?‘?ﬁﬁﬁg‘%gﬁ?%%ﬁ@?f?ﬁ%% synt hetic

PPARy | i garpesaltsohgdogemdrd Gi+ikjadlaseyd body wei ght gain, a situation that can
aggravate the diabetjc apd.. obese candition. The |igands. exenpl.i.fied herein
i nprove upon this pr@???gg%@l &%9“6Wﬁém5@??ﬂégpgﬁF ?Qé%%ﬁEéé$ﬁﬁ?ﬁlucose
level s in 4BeRORRREBYIOmaHED BY Gealbsh bNGHISRBAENtS, the RoRREYar¥RIogHn Rel at ed
conpounds of the nore general class have in certain instances been

nodi fi ed twhigh dugreupsar the pbényd risalorgupa posiiensrdebiye npt ecnitigieus. drpthetr es and

i i | ifetd t.hat dt t e ln it f
P R o SR g BT GOTPRAD i NE A BIERY . F
condi ti onsthe faRIIRf (141P: 10 conpounds contenpl ated by the present invention

avoid the formation of "such long-lived netaboli tes whil e still maintaining
t he desirabl e pharmacol ogi cal properties of theyg®neral class® PPAR7
Modul ators 15 The Jpregent inventigatgrovi des canpaunds whi chhare
2 H
represented by th or mul aAr(\I ). R ,Arm X : .
Al‘l\X ’ X 1 R® Ar\X ’ Ar\X x s
Rl R Rl RI
Ia Ib Ie Id
2 Y/RZ 2 2
y-R . yR y-R
Art ’
Arl\X Rl ™Sx R? Arl\X ATI\X Rl
. R3 R3
Ie If Ig Th
R3 Y\RZ . RI Y\R2
Arl\X and X—Arl‘
R! R’
Ii Ij

Ar! is substituted or unsubstituted 2-benzothiazolyl
15
A number of preferred embodiments are provided herein. For example, in
one preferred embodiment, Ar' is a substituted or unsubstituted 2-benzothiazolyl; X is -
O- or -N(R'")-; Y is -NH-S(0O),-; R is hydrogen, halogen, (C;-Cg)alkoxy, (C;-Cg)alkyl, -
COR"or -C(O)NRlSR16 wherein R' is hydrogen, (C;-Cs)alkyl, (C,-Cg)heteroalkyl, aryl

12



Y-R2 | 20 In formula I, the synbol Arl represents a substituted or
unsubstituted 2-benzothiazolyl or substituted or unsubstituted quinolinyl

group. Thgd®ldhes X represents a divalent |inkage sel ect g¢fi@ihiRs:
-C(O-, -CHR10)-, -N(RII')-, and -S(O k-, wherein R10 is represents

hydr ogen cyano and Rl' represents hydrogen

or éCI -C4)5al kﬁ{w % &;r ‘I(:l? il
C8) al | cyl ,and A {heCaullsyle R ndiR | areapopardsgiy selected Hrrohydsozen, (firts)plkgl,
D benzot hitGs St §vP andpies Gk ACoRMBLARL ith B rprogento

di val ent Ivhikagehhasttaged frenf 0506} ar 7-hieRb2)ed rBEOR2 s, subktantetinr R12 i s

hydr ogen or (CLl-Cg aI Ky] he. synbo sents hydrogen,
( C2- C8) heti@sdhsiifufed ph?&vb@@%Rg(Sd}ﬂ(é@)lar kc}ll‘&B@]%?XXB) al koxy, -C(O) R14

JC2R14, - C(O) NRI5 1
- N( R14)§- o 0)CE R 17, T &ttt kel omb AN @%&teﬁﬁﬁ %@érno@( C1- cé) al kyl,

( C2- C8) het(€5-6R)atlydxy, 1y¢8)alh§z|1 aCOIR Cand COANRY R whgemR RIE rdelkdoBer s

PCT/ USOL! 20956 oA BRIt D g oLy oSt LV Ion o a8 egft aken

t oget her ‘Mrﬂ}hth%ﬁhﬁr%hrt@%&htéach WHtGBh Ra6Hn 25 - 8F Sﬂﬁéiﬁ&ré@ﬁ%a 5-, 6-
7-menbered rin is selected from (O - C8)alkyl )heteroalkyl

aryl and aryl (Cl C4)Ia|st¢Ll|othetr prefercdskambasiments, aﬁS¢lmt fpmdtalogenoeiagos o 3;

and t S er. of f S

Fepr eaint S0 Cotlops, tRLEN S DUREG Be Tk ibEPrdryi Sppgoiliiy KIP Buediy g

hal ogen or_(-Ghd CBJR. KXyl ofBRe pefersddl dxﬂlbddﬁm&ﬂts: Rebrig swstltutamptmnylmmgt ﬁtarh a
nunber of structural isoners are represented by formula |. In one group of

embodi mentlkto X pbstityents r@ea@r@e@%bgeéeth froumibelpSEmey R MHES o@ e QPhenyl ring
cComounds & e oMkl R PRaRE LUl or' ontati ons represent st by the
fornmulae (la-1j): 2 Ind pértRalarlypreferred embodiment of the invention, Ar'isa
15  substituted or unsubstituted 2-benzothiazolyl group; X is -O- or —-NH-; Y is -NH-S(O)-;
R! is hydrogen, halogen, cyano, (C,-Cg)alkoxy, (C-Cp)alkyl, -CO,R™ or -C(O)NRR",
wherein R!*is hydrogen or (C;-Cg)alkyl; R’ and R'® are independently selected from
hydrogen and (C;-Cg)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
20  independently selected from halogen, cyano, nitro, -OCF3, -OH, -O(C;-Cg)alkyl, -CF3,
(Cy-Cg)alkyl; and R?is halogen or (C1-Cy)alkoxy. Still further preferred are those

embodiments in which the compound is represented by a formula selected from:

3 1
R Y\ R2 R Y\ RZ
1 .
d
ATy o X—Ar'
R! R}
I Ij
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Y \RZRBA. XA IXR3'" Ar \ XA XRB3, R R R R IlalblICld~Rz
Y-WY-WY-W RR3\RL \ 11, Ar X/ RLAA X'/ RBRAr XArXI| Rl ,

le If 1g Wookees3¥AWR "Rz Ar 1. X and X-Arl Rl 3 1i || paydudo$20756

substituted or unsubstituted 2-benzothiazolyl

15 A nunber of preferred

3 3

enbodi nrents are provi ded herei in_ one erred enbodlnent
Arl is a substi tgt ed® e@ﬁ%&%@%ﬁ?@?@&@ﬂ%ﬁ%@?ﬁﬁ%m SS?{eF§d% o

-N(RI1)-; Yis -NHS(O2-; Rl is hydpegenr, hal ogen, (Ci- C8)a|koxy,
(C1-C8)al kyl, - C or -C(O NRL5 erein Rl4 is hydrogen,
(d-C8)al kyl , (%e- e FostRy N\ 12 WD 02/ 00633 PCT/ US01/ 20756 and

aryl (Cl- c4) al kyl , anl_R |cndependent |y sel ect edc.r g he§®ir ogen,
(C1-C8) al kyl, (CZ C8) ﬁeteﬁoa kyI aryl, ogm aryI(Cl % @] or taken
t oget her vvith the nitrogen toCl which eq

6- or

e d
7-menbered ring; R2 is substituted or unstﬁ\\lr\ he)ﬁ and R3 is
hal ogen or (Cl-C4)alkoxy. 5 1n a further ref%rr@d ghbodi rrent R is

sel ected from hal ogen cyano (C - Xy, (Cl-CHal kyl, - CO2R14 and
- C( O NR15R16 wher e| ; R15 and R16 are independently
sel ect ed from hyd ro ),,&I kyl, .gr taken toget her c1

10

15

20

Ar! is substituted or unsubstituted quinolinyl

In another group of preferred embodiments, Ar' is a substituted or
unsubstituted quinolinyl group; X is selected from -O-, -S- and “NRM)-; Y is -NR)-
S(0),-, wherein R'?is selected from hydrogen and (C;-Cg)alkyl; R' is selected from
hydrogen, halogen, cyano, (C;-Cg)alkoxy, (Ci-Cg)alkyl, -CO,R'* and -C(O)NR'’R'®,
wherein R'*is selected from hydrogen, (Ci-Cg)alkyl, (C;-Cg)heteroalkyl, aryl and aryl(C;-
Cyalkyl, and R*® and R'® are independently selected from hydrogen, (C1-Cg)alkyl, (Co-
Csg)heteroalkyl, aryl, and aryl(C,-C,)alkyl, or taken together with the nitrogen to which
each is attached form a 5-, 6- or 7-membered ring; R?is substituted or unsubstituted
phenyl; and R’ is selected from halogen and (C;-Cg)alkoxy.

Still further preferred are those compounds in which R' is selected from
halogen, cyano, (C;-Cs)alkoxy, (Ci-Cg)alkyl, -CO,R™ and -C(O)NR"R !¢ wherein R'*is
(C1-Cg)alkyl; R'® and R'® are independently selected from hydrogen and (C;-Cg)alkyl, or
taken together with the nitrogen to which each is attached form a 5- or 6-membered ring.

In still other preferred embodiments, R! is selected from halogen, cyano,
(C1-Cg)alkoxy, and (C;-Cg)alkyl. In yet other preferred embodiments, X is selected from
—0-, -S- and —NH-. In still other preferred embodiments, Y is -NH-S(O),-. In other
preferred embodiments, R? is substituted phenyl having from 1 to 3 substituents
independently selected from halogen, cyano, nitro, -OCF3, -OH, -O(C;-C¢)alkyl, -CF3,
(Cy-Cy)alkyl.

14



with the nitrogen to which each is attached forma 5- or 6-nenbered ring.

In still other preferred enbodi nents, Rl is selected from hal ogen, cyano,
10 (Cl- Csy@J doloBesy: and (Cl-C8)al kyl. In yet other preferrgd@edigpnts, X
is sel ect')e‘gifrom -0- and NH-. In still other preferred eqrrit?odr rre%‘trgE R2 is

substituted phenyl havr from 1 to_ 3 substi tuents mdepenglently sel ected
from hal ogen, cyanon su aﬂ@(ﬂrgfeﬁﬁ‘éﬁn O‘H‘{? ‘Q’f@-ﬁ‘%ﬂ&% 1on, Ag318 & C1- Cs) al kyl .

In a parti wtﬁrtkaopgrgs@ﬁ dif2qahothRIbuRK p- | BYEALNEN, v A 'm%(@ilﬁz‘

substi tute or unsu group; X| s -0-
- NH S( O) 2-is hydrdgdns hilpgerggeao, (@4- Gaempxmxams)arm CBR kaxE(OPRIRY) al kyl

O O e B D RS A5 Bl Gy ST Ko o™

t oget hgr rgeﬁr %@réltegebr&yf Or MREE tbgﬁaehwrtﬁ R £i65& o WIAEME#NTs attRhe@

7- rrenbere strtuted phenyl havi ng romltoSsubstrtuents
20 i ndepe rfdmm'aISy, ek éenﬁdbérrsabnng,dk ogelltbstlwen]?ﬁ havmg fr@aA3p 3-sobktituents

St fut chispendcatypisettd Fom hiueh iBch e i st T v
represent E(@ J%)a@{&j OdiUR B ﬁ@lbg@ﬂ &30?(9;5611{ okyl SYrﬁRZrtl?ér preférrBd areAhogé and X- Ari

R R3 Ii 02/ 00633 01/ 2075 I n the nost preferred
enbodi rrentembOﬂheerrt@mp\Mhmhl thescosatound éscrepresgnteddnia fagmulg selecfsddram: © 3 NS 0 O

Cl/%BlSHN_H aacqca\y*\y 1551 ~0S
R3 Y\RZ R! Y\R2
r\X and A
R! R’
Ii Ij

In the most preferred embodiments, the compound is selected from:

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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ClCl Cl)ai d CL\ NI/ OSOand C1 C1 SHg!l HO d ~So:):: I \
N~\ OO ClL Art is substituted or unsubstituted quinolinyl 5 In another
group of fl/f(ﬁfz%és%d enbodi ments, Arl is a substituted or  yReWRsHLiAEed
qui nolinyl group; X is selected from-0-, -S- and N(R11)-; Y is -N(R12)_
S(O2-, wherein R12 is selected fromhydrogen and (G -C8)alkyl; Rl is

sel ect ed fRraparatigr ebhe;ompsptden, cyano, (Gi-C8)al koxy, (G -C8)alkyl,
-C02R14 and -C(O NR15R16, 10 wherein Rl14 is selected from hydrogen,

(G -C8)al kyl, (Cl1-C8)heteroal kyl, aryl and aryl (C - C4)al kyl, and R15 and
R16 are i ndependent | Thesehgoueds éfthepleyeit dgentio Gin eB)rapdeyd psiggRandard

C8) heteroal kyl, aryl, a aryl (C,-C4)al kyl , or taken tggether with the
ni t rogen tsdn%ﬁﬁ%ﬁleﬁ@gé-hgg%méﬁstla%mé‘atr%tﬁPﬁ‘?r%plfw,m ﬁo‘gsrfo?ﬁl?é?%@rr@&mr? ng; R2is

subst i tut dnOfouSHREhbLY §6m BN ERY.! OnébfsiiB il fie 2R velhA-eistamhakRger and
(G -C8)al koxy. 15 Still further preferred are those conpounds in which R

i s sel ect edethodsnaniielvsegdfor thysymthesi§ Of c@spainkdes xythe oGier €8ethta) flasse€02R14 and
-C(O NR15R16 wherein, Rl4 is. 1- C8)al kyl ; ,R15. and R16 are independently
sel ected from hydr og%?ng}_éﬂ‘ml ’(“é(c- ?%%1 WI?IO“BFS Oftstgﬁg'f?s? d@f%@?nmﬁet he

ni trogen tﬁeﬂ%‘é&lﬁbr%ﬂﬁﬂg WSthabhRchadlly NalaBle2-cl¥6rob5-HRrBeARitFieN@. I n still
ot her preferred enbodi ents, Rl is selected from hal ogen, cyano, 20

(G - C8) al Kbxgtmeahelf i("ith @@henabythiophenoj.err optierallypreteted aniliaaivolie paesence of i s

sel ected from -0-. -S:. and A0 still. other pre <enpodi nments, Y is

NH- S( 6)%2- bast,ang bral proyide B ae'ﬂéf“%%ﬂgd?%%“ﬁkl%‘? b k€ b B S %‘%fgﬁw havi ng

from1 to cxamphsH, in@RipseschdiEiremes fickyl eyt besides amahfine derivatopdiit),

nitro, -OCF3, -OH, -QCl-C6)al kyl, -CF3, (G -C8)al Igél . 14 WO 02/0063

PCT/ US01/ 2piBeylafian af Bhvith abrapoyrige endsylioayidmbda (4 rD26r) 18 Mo RRFBRE Pon,

Al is a base (typically a tertiary amine) provides a target compound (iv). Compound iii can also
be converted to a related compound of formula (vi) in which the orientation of the

15  sulfonamide linkage is reversed. Thus, conversion of the aniline iii to the

benzenesulfonyl chloride v can be accomplished using methods described in Hoffiman,
Organic Syntheses Collective Volume VII, pp. 508-511. Subsequent treatment of v with

an appropriate aniline provides the target compound vi.
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substituted or unsubstituted quinolinyl group; Xis -0-, -S or NH; Yis
-NHS(O2-; RL is hydrogen, hal ogen, cyano, (Cl-C8)al koxy, (Cl-C8)alkyl,
- C02R14 owo @oedHRL5R16, wherein R14 is hydrogen or (C, - g®raidoyho7sR15 and
R16 are independently selected from5 hydrogen and (Cl-C8)al kyl, or taken
together with the nitrogen to whi §h ﬁac is attached forma 5-, 6- or
7-nmenbered ring; R2 is substitute B havj.ng f%rom 1to3 substltuents
i ndependently sel ected from hal ogen, cyano, anN OCF3, -OH,

-Q(C1-C6)al kyl, -CF3, (C -C8)alkyl; and R3 is é@.lcpgen or (Cl-C4)al koxy.
Still further preferf are those g,@bodl ments i W chyd,he conpound is
represented by a fornula sel eqfed rom @@ R3 \ y V-YR A~
and X X-Arl R1 3 IF 1J Int st re'{jegtrr@ -@ ents, the conpound is
selected from O /AQF3 CIC O\\ [ adxd Cl\ NSOO s/
15 I'n anot her aspecty the preserdy i nventi on pr vi degy phar maceuti cal

conposi tions conpri SI][RJ? Ieast one of tﬁ’é gve conpounds in adm xture
with a pharnmaceutically 2ac%:ept abl e excipient. In yat another aspect, the
present invention provides nethods for nodulating conditions nediated by
PPARy. Mre particularly, the conditions are 20 sel agi gdrf.t,am
non-insul i n-dependent di abetes nellitus, obesity, co éltlons associ at ed

i H
wth N _Ar NH,
/N Ar'SO,Cl
X base X
CN CN
iv iii
0O 0
\\s// Ar' l
~ $0,C1
H
A
™~y ArNH, Ar,
CN base

CN
vi

Scheme 2 depicts an alternative preparation of compounds of formula I

(wherein Ar' is substituted or unsubstituted 2-benzothiazolyl and X is —O-).

5
Scheme 2
NH
NH,
XN Y
W S—c1 * — > 7
S Y y N
OH =&
BN /
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abnormal plasma | evels of lipoproteins or triglycerides, and inflamuatory
conditions such as, for exanple, rheumatoid arthritis and atheroscl erosis.
15 WO 02/ QF3AeEST/ US01/ 20756 Preparation of the Conpounggrhingi159pounds
of the present 1 nvention can be prepared using standard synthetic nethods.
Schemes 1-3 illustrate exenplary nethods for the preparation of 5 conpounds
of structural fornula (la). One of skill in the art will understand that
simlar nmethods ca i"ﬂﬂﬁ t her
structural classes. '"g@%nﬁ%e&pic%%}%f‘enﬁﬁé %?%;'a?atﬁhg?%@ﬁ O?gqs%r{rﬁap

i nvent i on vwlasteine\r' v spstitwtbdoe gnnrbistigtad 1- herfzoﬂmmlahdly( mvN(RHb)J e

2-chl oro-5-nitrobenzonitrile (i). Treatnent of i wth a phenol,

t hi ophenol, or optionally protected aniline in the presence of 10 base and
heat provides the adduct (ii). Reductdgenfs the nitro group inii with, for
exanple, H2 in the presence of Raney ni c‘?el catal yst provides an aniline
derivative (iii). Sulfonylation of iii with an appropriate arylsulfonyl
hal i de (Ar1SQ2Cl) in the prese Cge of base (typically a tertjary am ne)
provi des a target corrpound (i

2 Conpound iii can al sg converted to a
rel ated corrpo % nul a in which the or e 15
sul f onam de | S rever @ Thus,—coMver si o ﬁe to the
benzenesul fony I ori de vy€anybezacconpl i shed hods dest 4bed in
Hof fi nan, Organic Syntheses Gatd ective Vol une pp. 508-511. Subsequent

treatment of v with an appropriate aniline pr OVI des the target conmpound A.
16 WD 02/ 00633 PCT/ US01/ 20756 Schene 1 Ar-y N SQ2CF3 ArOH + NO2 02 base
or heat Arm Br.

NO, 2

Y z Y-
W NYNH i) reduction . A N%NI;/ O//\b
/
\'//\:\§/S ii) sulfonylation W A~¢ H

Other compounds of the present invention can be prepared beginning with,
10  for example, 3 ,4-difluoronitrobenzene, 3-chloro-4-fluoronitrobenzene, 2-chloro-5-

nitroanisole, 3-bromo-4-fluoronitrobenzene and the like.
Analysis of the Compounds

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, et 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),
[’H]-BRL 49653 having 50 Ci/mmol specific activity, Polyfiltronics Unifilter 350

18



ArSHCO O or CNCN Ar-NHSO2CF3 \H2 and Raney N H ,-Ar' NH2 O\

fAr' SO2CL ArmX O Arm\ base x CNCN iv iii \SAr "N' S020 H Ar~N Ar' NH2
Ar, X CN Ras@ubdds vi v Schene 2 depicts an alternative prpagiheisof
conpounds of formula I (wherein Arl is substituted or unsubstituted

2-benzot hiazolyl and X is -0-). 5 Schene 2 NH2 NH2 NY W'--C +]1 / SY
7 N~O OH f8tration plate and glutathione-Sepharose® beads (from Pharmacia: washed twice with

10x binding buffer in which BSA and DTI can be left out).
Method:
Binding buffer (10 mM Tris-HCI, pH 8.0, 50 mM KCI, 10 mM DTT,

5  0.02% BSA and 0.0 1% NP-40) is added in 80- uL amounts to the wells of the filtration
plate. The test compound is then added in 10 pL of DMSO. The PPARy-GST fusion
protein and radiolabeled BRL compound are premixed in binding buffer containing 10
mM DTT and added in 10-pL amounts to the wells of the plate to provide final
concentrations of 1 pg/well of PPARy-GST fusion protein and 10 nM [’H]-BRL 49653

10  compound. The plate is incubated for 15 min. Glutathione-agarose bead is added in 50
pL of binding buffer, and the plate is vigorously shaken for one hour. The plate is
washed four times with 200 pL/well of binding buffer (without BSA and DTT). The
bottom of the plate is sealed and 200 pL/well of scintillation cocktail is added. The top of
the plate is then sealed and the radioactivity is determined.

15
Compositions

The compounds of the present invention can administered via any suitable

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 caﬁ 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
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WHYN A A O/ O WSz 17 W 02/00633 PCT/US01/ 20756 Schene 3
depicts an alternative preparation of conpounds of fornmula I, wherein Arl

i's substi{g@dogys unsubstituted 2-benzothiazolyl and X is ddgRisohborse S
Scheme 3 NO2 Y ~ NH2 / N-N W; +/ SN2 YZWZ NCSBr2 N2H YZY

N, Ar WNNH i) reduction 0l1- N N 1 [ OSO i ul fonylation WS~H Z O her
conpounds (blﬂlelﬁtﬁeﬂaa’P‘él@é ﬁgel}t%@W¥%Weé%atbvésﬁﬁ@ﬁh$lé‘&t°§&§mﬂr"illgﬁ‘bt S\AT@R, 10 for
exanpl e, gent:zﬁ) giatlh aiirobenzene 3-chl oro-4-fl uoronitrobenzene,

2- chl or o- roa | so 3- brono-4-fluoronitrobenzene and the |ike.

Anal ysis of the @nﬁatpbd&lerk&h%herrreompnﬁmnﬂgdnﬂdeﬁhel@méndns in awextuicowitcan be

eval uated for. nodul atjo of the PP t
descri bed hﬁﬁg@lﬁﬁl@ﬂd@{ acgqve coxma@lfﬁné ]‘.%Rgblret%ct Fe)auc:)tgveucsolrr{]p ngr?tslg S1xe'S v(s:fltlafe those

5  carrier having the necessary binding properties in suitable proportions and compacted in
the shape and size desired.

The powders and tablets pfeferably contain from 5% or 10% to 70% of the
active compound. Suitable carriers are magnesium carbonate, magnesium stearate, talc,
sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium

10  carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
“preparation” is intended to include the formulation of the active compound with
encapsulating material as a carrier providing a capsule in which the active component
with or without other carriers, is surrounded by a carrier, which is thus in association with
it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

15  cachets, and lozenges can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted and 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 solidify.

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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391:82-86 (1998), Ricote, et al., Nature 391:79-82 (1998) and Lehnmann, et
al., J. Biol. Chem 270(12): 12953-12956 (1995). Alternatively, the
conpoundsyeAndegzeval uated for their ability to displace Prcq?%ég,llépgked BRL
49653 from a PPARy-GST fusion protein as 20 follows: Mterials: PPARy-GST

fusion protein (prepared according to standard procedures), _[3H].-BRL 49653
having 50 G /minol <SHedirimacsstica)prgparation s preterely ayunghdesage &gy sigh wo

02/ 00633 R o) 56 - fidi | : ' :

beads (from h%%r rrgéig%é&v\}gghﬂé%{@\%\na g{eﬂ) \;.J\nn? Egse?&gn%iln#ﬁ r@ k@gﬁ %ﬁ&?ﬁfﬂiﬁth& BSA
and DTl cadetibecdrapdnentit The ikt dusdge fodnndh bg alpatiaped plddpardilony the paiBlage pH 8. 0,
50 MM KCl, 10 nM DIT, 5 0.02% BSA and. 0.0 %NP-4gg I S, added in 80- L
amount s t CoRkENINS diseret ayanities olmrenaraion, sichas paskeled taletsceASHEHAM s t hen
added isn 10hulaeld in MEOor iﬁgmﬁg’sf\%&ﬁﬁe fitis iMAge RIrR! Sinbeadpbing] ibieehad:, BRL
conpound are prem xed 1 n binding buffer con?al ning 10 mI\)/I DIT and addéd in
10- 4L anpuntlezenge itkdf, weitlcan bé titeepppipainte tumbpr of anjeof thesel in peckaged fam. ons of

1 g/well of PPARy- f usi 0{% o{.l'ei n and 10. nyngs -BRL 49653 0 canpound.

The plate is incubatEf $GPY 5CBIr?f’ Ve OIRAER 187" thQSBB’éePB@ Y 2EdEET n 50

L of bi nd'&%dﬁﬂfeﬁ%fom@ﬂ%éﬁ?l(mr%g, Oﬂrﬁgegib?fl.@?ﬁ%w sdekencipaingheihour . The
0

plate is washed four tinmes wt _ i nding buffer (w thout BSA
and DTT). peéculyappbention aneheposensyiod theerstivel campomend Thewgmpasftion can, if
scintillation cocktail.is,added. .The to f the plate is then seal ed and
the radi paiﬁs’:feff’ta&"icsn%&%t}“?ﬁ Cﬁwatlﬁgﬁ%%ﬁlg%@ﬁaﬁ%‘ﬁ% The conpounds of the
present invention cam theapeitistugs &t thé Reamyntssfiobaditye diabeuss, enflamsiatopy ef er abl y
orally or parenterally, in a preparation appropriately tailored to that 20
route. Thwenditieas evetheisruditions phadisprdersapediatpd BnPPAR S coaraumdsHitidized ed by
I njection,. f e, 1 : -1 ptram r 1 ously,
subout ancdt P ARES hRbhF YRS R ctiol BRI e itk AL POP

i nventi on gbo800.00NkyRY tatadsutt 100 mig/kg dhily. A daily dose range of about 0.1 mg/kg to

15  about 10 mg/kg is preferred. The dosages, however, may be varied depending upon the

requirements of the patient, the severity of the condition being treated, and the compound
being employed. Determination of the proper dosage for a particular situation is within
the skill of the practitioner. Generally, treatment is initiated with smaller dosages which
are less 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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depot formulations in which the active ingredient(s) is released over a
defined tinme period. Also, the conpounds described herein can be

adm ni st e Ryedznhal ation, for 25 exanple, intranasally. P%q%dgoll/%tgkl y, the
conpounds of the present |nventi on can be adm nistered transdennally.

Accordingly, the present invention alsqQ prov ar maceut j.cal
conposi t i diBitedoiRp (RsAnfigliab ahis Reerie sunh as Apguli naﬁ’}’géﬁt’ a8 (¢ PIc8HNAIe, oxci pi ent

and el t hery g G AP0 HopbRIdRA RidheRim M ABRLIRERULL RIS (AFERRGAR © salt of

a corrpoun8| 0 preparing p tic onpositions from
t he t:OrYpOLg‘]ﬂ[Sepdl‘ﬁdd),l‘tﬁguqmli&Esﬁdﬂg mt/fennmc(Gluqmpbmg@)emtglmlsidyseamhépbabI e

carriers can either. solid or uid. Sol.id arations include
powder s, t(é‘l?ﬂr S§) tlb‘??qlgiln%]&ﬁé’mp@%n‘% aghé?%ght%%?ﬁﬁgétﬁ ‘f@&s fro ﬂlu Z00%i spersi bl e

granul @s. hidhid farbR0, &(1)15, AlicRerBiss ARSaBoNRIsCRpiRY: al SO act
as 19 WO 0 0063 a / Oall 20 Hgg%tse er?avorl n aaentss bi nder s,

preser vat |dﬁﬂyat1teamh®eofchnélmumgﬁmdenﬁg aplg@ortisis; (g)bmaCl prspipsitAnts(eisg materi al .

I n powders he carrie ed sol whi ch i m xture
with the ¥P i?éﬁyyl}ar?fpﬁ aa@a“s%m@ﬁﬁ%@%%ﬁ% tta?te ’g’ﬂ%ts &Epr R iatlg%( &e conponent
is mxed Woldstdtih@atobyaS@tin] Mkvab@h, axtataeuﬂeﬁ@sﬁwma Jtdidaﬁni@ra@pﬁ(m_ tacRf, i n
sui tabl e proportlons and conpacte in the shafe and size desired. The

powder s anfbriceasikderivativgsleghl sprdrezl andiolefthrainy ard mib9glyecrmpobXIRIMY  acti ve
COMPOYRY. saehs ARkEL GARE hELReR! SR ERRRI SRR ual RAPGRINIALER (A" ©

-

tal c, dext arc ragacan

met hy Ce' |(H} ASesteoadi] Uﬂt‘uiaﬁaﬁﬁfamyﬁgﬁit@msmms)hmms paolblemcmeidtdamgam cocoa
butter, and the |ike. The term aration” is intended to |ncI ude t he
for mul at i oié-gofalmimepeRien. PEnERERS Otﬂf? acih capErR Py e i fens a

carrier ﬁyrgfeﬂgﬂlﬂ‘bﬁa?r Ou%geg%géﬁpirﬁggfo@& @%%o%rﬁ B tﬁ@ }Qﬁ(;x@nor wi t hout

ot her carri is's rriér associ ation
with it. (;Stap”tdzar bypro(fat; Ipﬁém)pmfeh Isumef@eaamoﬁmtcmchdmnﬁtmx'ﬁardfm)sacepow;idr S,

ca | e | s, cachet and | ozen n be ed ol d f
Cart anie rrivaiias (aantHoss BeTb Ao eaT I pan g apotr b e der o Rl ™
mel ting V‘a{’é{mlﬁ%‘c\ g?{eﬂtlﬁga@ i &reRic, frRlinke, 1§&&e§a& lo%6RhE F8En@Ic, GO5iAR, but ter,

is first me e active cofrponent’ 1s di spersed o
tolmetin, zidometacin and zomepirac), fenamic acid derivatives (e.g., flufenamic acid,

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-IV).

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
compositions 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 L.
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honogeneously therein, as by stirring. The nolten honogeneous m xture is
then poured into convenient sized nolds, allowed to cool, and thereby to

sol i dify. wd2leogpsi d form preparations include solutions, ¢3pNwshens, and
enul sions, for exanple, water or water/propylene glycol solutions. For

parenteral injection, I|jqui reparations.can.be forpul ated in solution in
aqueous polyethylenénépbggﬂﬂ§7sﬂﬁgdﬁ?p%ﬁﬂ@&@?ngﬂ?HFWHﬁgngﬁwgéﬁ?Bﬂp% ora
use can b r i i : sl 0 Hbdwasaprignd addi ng
R e s
desired. Aquectrg scspeithitlenengmeundbf éorfngla lor al use can be nade by

di spersing the finely divided active conponent in water with viscous
material, such as natural or synthetic guns, resins, methylcellul ose,

sodi unxcar boxynet hyl cel | ul ose, and other well-known suspending agents.

Al so included are solid form preparations which are intended to be 30

converted, shortly before use, to liquid form preparations for oral

dm nistration. S liquid f i.ncl ' i d
amil ot ons. These pr ar 8P ihe RagBies AR lfFe Wk 8P s THRRERR R080, 00

conponent ,inteAddarta Mnsit thiel sod¥ &f theingbitidnzer s, buffers, artificial and

nat ural sweeteners, dispersants, thickeners, solubilizing agents, and the
i ke. 20 WD 02/ 00633 PCT/ USO01/ 20756 The pharmaceutical preparation
is-preferably in unit dosage form In such formthe preparation is

subdi V0ded into unit doses containin ap%ro riate quantities of the active
conponent. The unit dosage form canE%eAM ﬁ&'gs&aged preparation, the package
containing discrete quantities of preparation, such as packeted tablets,
capsules, and 5 powders in vials or anpoules. Also, the unit dosage form
can be a capsul e, t abdagtnts aadhdients wedbelvangs betabedificd fiomicomneencible t he

appropriate nunber of any of these in packaged.form ;he tity of
active corpeBisensuchfs Algnch CH@%’@aldF‘ép@fhéW?‘H??erPé@sc%S%éﬁ 24 g‘f%ﬁé@é@ from
0.1 1mgsto &&99%%3}@%%3{ GhAB Borhird 468110, ARER %cﬁ%ﬁn%feglrﬁ%n}ﬁbah%ak%{et i cul ar

application an e ency o0 e active component. conposition can,
if 10 deshthisted &l the oedent minmbenbfiprotesmpattiphicity () eingleped, doutdgie hitsplet; m,

e Do e O A2 b ST, 81, CheeL e O 2Dt 8 SRSl
conpounds 1yt #EET) mass spectra were recorded on a Hewlett Packard 5989A 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.Img/mL and 1 puL 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 NH4OAc in

30  acetonitrile/water as delivery solvent.
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in the pharmaceutical nethod of the invention are adm nistered at the
initial dosage of about 0.001 ng/kg to about 100 ng/kg daily. A daily dose
range of vaboubosd3 1 ng/ kg to 15 about 10 ng/ kg is preferrebcT/Tha/dozages,
however, may be varied depending upon the requirenments of the patient, the
severity of ndition being treated, and the conpound being enpl oyed.
Det er m nat i%%&gefvﬁ hoglsproper dosage for a particular situation is within

the skill of the practitioner. Cenerally, treatnment is initiated with

smal | er dosages which_ _are |ess than the optinum dose of the conpound.

Thereafter, the dosagEriethylepincEidn, mythapgl WD, desthrprfaads YIS PpN-

optinmum eff AU I-S: 1. dy_ i t he
total dail yﬁg%ggggﬁfﬁ%;&bte gl v§’| é}gl% gngﬁg%l%dﬁ?%@éﬁ @ﬁ{%@ﬁ{%ﬁﬁ%&?ﬁg t he
day, if sdesiDMAP),Bhehlonmpposibimoik dakrly(nEPBA) atityh aetats (A c@Btybithen] GruH;
used in conbination with agents useful in the treafnment and/ Qr prevention
of met abol i]??XaW@ﬁ’li@PéphOE@n%ﬁgHMﬁfi)aﬁ?ﬁS‘F@P@ (gﬁﬁ)épt ?1@%?611?8?7‘&(19@9%2 ns

t hereof an j SQGi bleMHOB D). 2-( A/ RYassHka 8l sease
and hypertgﬁgfﬁ{ﬁéﬁgﬁm’ g?ﬁ%ﬁ?é@%@%ﬁ?stra@f%rﬁ g#ﬁ’é{ﬂ%e subj e}é
conpounds of,13dnetsmethyhsoninmdenp inabplosphite (FBRE.l -by drexndtazakenagisiazale
enhances t (e f such agents. ,di ngl in sonme instances, the
pr esent cpn@fﬁ&@gzo‘ v e%%?%i%?-aﬁ)ﬁimﬁggfagﬁlﬂ“@m nation with,
e.g., afi-KixalRlbshRPRREIHAGY), Pe3 mStnliRoHesATS SiMEAPodgidb €SS t han
t he expected anounts when used  al one, or I ess than” the cal cul ated anmounts
f or conbi natidoechidreteaEIP.CIBui t abl e agents for conbi nation therapy include

those that are currently conmercially available and those that are in
devel opment or will be devel oped. Exenplary agents useful in the treatnent

of metabolic di sor dergeitdif intEienediisds RE@iMBepR oW ORNHABAS bEIGH 4801/ 20756

limted to: (a) anti-diabetic agents such as insulin, sulfonylureas (e.g.,
negl i nat i dedescribsidincarmeaéingdhb ofgiens papligetionayesieb Nox 4086438 .011ad Aimeds,

gl yburi cge %H 'Opi zide and glinepiride), biguanides, e.g., nmetformn

(da ucoplhage rd)), a-gl ucosidase inhibitors (acarbose), thiazolidinone
conpounds, e.g., rosiglitazone (Avandia(r)), troglitazone 5 (Rezulin(r))
and pioglitazone (Actos(r)); (b) (33 rener i c receptor agonists, leptin
or derivatives thereof and neuropepti Y tagonists; (c) bile acid
sequestrants (e.g.,

The following benzenesulfonyl chlorides were prepared by the procedure
20  of R. V. Hoffman (Org. Syn. Coll. Vol. VII, 508-511) from the corresponding

commercially available anilines and used to make the indicated examples.

2-Chloro-4-t-butylbenzenesulfonyl chloride (1a). Yield 34%. 'H NMR
(CDCl;) 6 8.06 (1H, d, /= 8.4 Hz), 7.62 (1H, s), 7.48 (1H, d, /= 8.4 Hz), 1.37 (9H, s);
25  m.p. 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 (1¢). Yield 47% as an oil.
'"H NMR (CDCls) & 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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chol estyram ne and col esti pol), HMG CoA reductase inhibitors, e.g., statins
(e.g., lovastatin, atorvastatin, fluvastatin, pravastatin and

si mvast at{yiy g2/00630t i nic acid (niacin), fibric acid derivatgo@ssetBefe -
genfibrozil and clofibrate) and nitroglycerin. Exenplary 10 agents useful
in the treatment of inflammatory conditions include, but are not |imted
to: (a) non-steroidal antii anamratEK‘}mH!yé’nts (NSAI Ds)- such as propionic
acid derivatives (e.g., almnoprofen, benoxaprofen, bucloxic acid,
carprofen, fenbufen, fenoprofen, fluprofen, flurbiprofen, ibuprofen,

i ndopr of en, ketoprofen, mropr of en, naproxXe oxaprozin, pirproiNdh,
pranoprofen, suprofen, tiaprofenic acid and t| oxaprofen), aceti cici d 15

derivatives (e.g., indonethacin, aceneta al cl of enac, clida
di cl of enac, fencl of enac, fencl ozic agjd 2Nt j azac, furof e

I soxepac, i ndac ti opi nac$ i ol ITELCIII’I zi domet aci an

zonepi rac) namifc aC|d_de.t-|vati S g, flui—en&nsic ~eel of enam ¢
acid, nefe cid, niflumc n@ nd tol fenami ¢ aci d

bi phenyl carboxylic acid derivatives”e4g., diflunisal a ni sal ),

oxi cans (e.g., 20 isoxicam piroxicam sudoxi cam and tenoxican),
salicylates (e.@.1 acetyl salicylic aci ®.2and sulfasal azine) and 2.Be
pyrazol ones (e.g., apazone, bezpiperylon, feprazone, nofebutazone,
oxyphefibut azone and phenyl but azone); (b) cycl ooxygenase-2 (COX-2)

i nhi bitors such as 1 by ( I nd (c
i nhi bitors of phos&%@?%‘gg'&gé@?c} O%ﬁéa \g%‘épré rg&%h%&\%@%%gf&&% The L%
present i rpubhmhedrpr@creduredﬁsuhﬁt hnxUBam[n (d[sﬁ?lmyz tSoe. F3BALIO0 (OO pbunds and

Conai t1 on Asodviels 0SahE THvaReD ot araBne v Be i phood Tl LR te
f oregoi ng (g éEP ggwaaeag@oqﬂnmm PObefdre sbdif@lni@lte . @gemto RAnfe@Wad ddasd or

di sor der ted by The et hods conprlseamnlsterlngtoa
subj edd i rslavdlgd Thhenistie was then agdudt partadrwisefofanothioy eolutiemafpotadsivan ebibound

of formula |l 063 PCT/US | 207 till th t, th
present i ﬁ%?&ﬂ?ﬁ%iﬁ%%i?g ‘ﬁé%‘gﬁfg g#’ré&% he 8?‘%68&%8”&5%%%@%@ B nd ©
conposi ti Qgort QodMIHL At BhéDBdRMre Wéﬁhﬁeﬂ@itfh@%ﬂ vEEH@AES Ehe ethereal solution was

washed with 2N NaOH solution, water, and brine before drying over magnesium sulfate.

After 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 (DMSO0) § 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, 1M). 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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contacting a cell with the conpound of formula I. 5 The foll ow ng exanpl es

are offered by way of illustration and are not intended to limt the scope
of the i Hiekss 10 EXAMPLES Reagents and sol vents used M/@g/(yl/g@f%be
obtained fromconmmercial sources such as Al drich Chem cal (M1 waukee,

W sconsin, USA). 1H NWVR spectra 15 were recordifl on a Vari an Gem ni 400 Mz
NVR spect rPé@ﬁé{CérWhl@iﬁ’ﬁi; ¥heeéh§hgt§a%@togf@he@m|e cat(i0ro hexengs der :  number of

| |
protons, htI&BMe dtgsdffoﬁ? pg (@ §d7o%§%ih)9£s a Yellob/ 6123 ‘f NMR (DM&Q{)'[SG ;

mul ti Iet sin coupl 1 ng const ant In Hert
El ect ron &Iﬁrlqlihﬂmﬁ: A8l $5rm1;H Sp&éi (HLWr&0Y 8dhrddd ek &ﬁ&)l—’kﬁ)ﬁ@ﬁ dpdekar d

5989A nmass | __spectrq rometry results are reported as the
rati o of r?a@%lzwe@ %ﬁgﬁﬁ mbgaﬁfs Y?g@g%’ the rel ati ve abundance of each
ion (ig parent heses)mbmytééeta%ésolamﬂQ@bﬁmﬁcﬁ'z 2@l 808, i5S1 £@RAY 4Rk or t he
MtH (or as noted MH) i1onh containin he nost common atom c isotopes.

| sot ope pahteidegIly dihydsppo(Bs @ 310hmne}) pesstheated of refils overnight befaseenoling -

= Howl ot | -BhcRi TG0V onieE BE i IR gy raca i ERPANEL SRS RgR HE B, "

100 HPLC figi ﬁé'ﬂﬁlxﬁlrQWals ‘é?f atec?@n&\'ﬂferﬁilgdﬁc §d1eticahdveshed svith waiet,ved in
nmet hanol at 0.l ng/nL and L was infused wwth the delivery solvent into

the mass §p@a:at¢®m§h@n bmwmnamﬁrw@ef Adier doang over sognesymettatethp Al |

d Id b S

acet ot i o0r ol G 455 el RtgRRRbLt b P e Bt ity
conpou g?ﬂfﬂ %ﬁ&oﬁ%wggl@ml?@hﬁ tEdorad|:£§11 @b@@@iem(ziﬁduum ﬁltretmegattwdaé theSl  node,
usin cin acetonitrile/water as deliver
02/ 08633 mﬂn@%ﬂlz@?sw?wwsalm%ﬁfth M{dhyﬁwmlﬁg@&?% %@‘aﬁo{’ =

Me d
((ZII rreqt-?]yl f f@awgﬂloﬁﬁ %4( : %f ar‘h no %}'}?{)gf‘gﬁet%ﬁ( WZHZ) 7.67-1.72
3-chl orope(rlenb;ahi@ﬂ(ﬁOe(den()nﬁRBﬂﬂZ%@hyI acetate (AcOrt), et hanol (EtC]—I)

15

Example 3

Compound 3. The aniline 2.3 (250 mg, 0.78 mmol) and 2-

c;hlorobenzenesufonyl chloride (339 mg, 1.60 mmol) were dissolved in a mixed solvent of

20 THF (5 mL) and dichloromethane (5 mL). To the solution was added pyridine (0.185
mL, 2.34 mmol) and cataiytic amount of DMAP. The solution was heated at 50 °C to
distill off dichloromethane, and then THF with assistance of vacuum. The residue was
flash chromatographed with eluent (2.5% ethyl acetate / dichloromethane) to give
sulfonamide 3 (see Table 1) (302 mg, 78%) as an off-white solid. "H NMR(DMSO) 5

25 11.58 (1H, s), 8.61 (1H, d, J=2.4 Hz), 8.19 (1H, d, J= 7.6 Hz), 7.83-8.00 (3H, 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.
calcd: C 50.87, H 2.64, N 5.65; found C 50.86, H 2.62, N 5.52.
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hexanet hyl phosphoram de (HWPA), acetic acid (AcOH), silver benzoate
(AgOBz), tetrahydrofuran (THF), N hydroxybenzotriazole (HOBT), 2-(

1H benzot wicapabesl-yl) 1, 1,3,3-tet rarret hyl ur oni ui n hexaf Ip¢argphesahat e
(HBTU), 1-hydroxy-7-azabenzotriazole (HOAT),

O (7-azabenzotriazole-1-yl)-N,N,N , N h ramet hyl ur oni um 10

hexaf | uor ophosphate (HATU), 1-(3 - d| @ Lani nopr opyl ) - 3-et hyl car bodi i m de
hydrochloride (EDCl). Certain internediatqy gsahin preparing the conpounds
bel ow are described in co-pending U.S. Pat\ nt pIRf ication Serial. No.

09/ 606, 433, filed June 28, 15 2000. ExaiNle ol | owi ng

benzenesul fonyl chlorides were prepareg—y the Qcedure 20 of R W.

Hof fman (Org. Syn. Coll. Vol. VI, 508 g t e correspondi ng

i i ili ee(t 0 mak&it he i ndi cated exanpl es.

2- Chl oro- 4-t - butyl benzenesul fonyl chl@ (I a). Yield 34% 1H NWR
(CDC13) 8 8.06 (1H, d, J= 8 N/ q&)(1H s), 7.48 (1H d, J= 8.4 Hz),
1.37 (9H, s); 25 mp. 68.8 - Tr)i f ' uor onet hyl - 4- chl or obenzenesul f onyl
chloride (Ib). Yield 76% as S d. 1H NWR (CDC13) 8 8.325 (d, J=8.4 Hz,

1H), 7.966 (br s, 1H), 7 829 (br dJ13=8 4 H 1H) mp 37 0 C 30
2- Chl or o- 4- et hﬂdmmumb >uIl€ onyl Rghljor Rde (1R.. Vi &d zﬂ?ﬂﬂ%@\’l‘aﬂ)oi . 'H
NVR (CDC13) 8 8- +H; Y= 88 )46 (I S) 7281+ J= 8.8
Hz), 2.47 (3H, s) § 2‘70063@1 PqT/ 501} 20756 arrp?‘gS NH2 (:rN
SHC1 C1 d C1 4\15( Ny S 2cf 2.22. 3 1 H
4.2 0 H H H H 461
4.3 0 Cl H CF; H 561 (M-H)
5.1 1 Cl H H H 511
5.2 1 Cl H Cl H 543 (M-H)
53 1 H H H H |477
Example 4
5
The compounds of Table 1 were prepared by the method of Example 3
from compound 2.3 and the corresponding arylsulfonyl chloride.
Example 4.1
10
'"H NMR(DMSO) & 11.66 (1H, broad), 8.63 (1H, d, /= 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

g NMR(DMSO): & 11.22 (1H, s), 8.61 (1H, d, J= 2.3 Hz), 7.82-7.98 (5H,
m), 7.57-7.75 (5H, 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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5 Conmpound 2.3. Conpound 2.1 was prepared by a nodification of the

publ i shed procedure of Al bert and Barlin (J. Chem Soc. 2384-2396 (1959)).
3- Am no g8 (15.0 g, 105 nmmol ) was suspended in a m ON HC1
(40 m), q?vce L(21 g) and water (100 nL) at 0-5 C, before sﬁ(?:cil us(r?llﬁﬁsélte
(7.6 g, 110 mmol) was added 10 slowy. The m xture was then added
portionw se to another solution of potassiumethyl xanthate (20.8 g, 125
nmmol) in water (60 nL) at 45 T. The]i?? clti gwas heated for 1 h before
cooling off. The m xture was then extracte vvlth et her. The et hereal
solution was washed with 2N NaCH sol ution, water, and brine before drying

a Brown oi T (15 9). kaoA estschent 1B e cidudsdl Kt A ad 1S and
refl uxgd vk Eh 8900241088 '7%6%@‘@@1{2?&\2@*79!217 38 (DRE v A9 EM-BP! vent was

t hen renove nder”’ vacuum " an t’he resi s separat éd ~ bet ween water and
et her. Thes&dthenpal255bi@t Elemented Adilysiar dhedcy O Hé%qﬂédlﬁs Neb Pt fowrd as

acidified p fore it was extracted with ether. Then ethereal

sol ution Vé’fm %a%ﬁ@é\l\ﬂnb%%h brine, dried over magnesiumsulfate, 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% et hyl acetate /

di chl or onet hane) produced 3-nercapt ofjsamplé e (2.1) (5.35 g, 32%yield) as
a SO|IC6 1H NVR (DMSO 8 9.02 (1H, d, J= 2.3 Hz), 8.63 (1H, d, J= 2.2 Hz),
7. 95-8%5 (24 m, 7.75-8.02 (1H, m, 7.60-7.67 (1H m. To a mxture of

3- mer capt oqui nol i ne Ganér)al Hock&u fo¥ seBuinogbitieneh thednHoxide. A
chl oro-5-ni trobenzene (1. , 7.33 mmol) dissolved in ethanol_ (100 ni),

was added mephthyithiosthgr oﬂﬁxaemv ¢s Bck(Q 2 mBngH was dyssolveeingg Iaaﬁﬁﬁléolxxs%t athen
oo 2 (A R my 3ShOERAEAS (TGP o piebRfioh s WBARMACKBA ABRRTC!

sol vent, ure parate t ween acetate an V\B.t er

organi ¢ Sohp!0.Dmmiéls 7% Pues) ikikibatvhehieyer A0 ingid. mveemls nElpethe udsmamh fvat e and
filtered. The filtrate was then concentratedtog cru .02/ 00633
Eﬁ%ﬁ%oﬁ@

PCT/ uS@1/ 2oabed WM é@dlu hiogulfpie sqlpiaen, 1 Pesadiump te éB n \f\‘P rige et
10% h
el o R, ther SO QUBHARRR kyifte SARGF fiycring, (b fiad W%Q&yén%laf&i 852

s), 8.01 (givk admuddprdiudt, Mlich W’asgﬁelﬁ flekh chromatographed W1th eluent (5%-30% ethyl

acetate / dichloromethane) to afford the corresponding sulfoxide.
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): 6 11.5-12.0 (broad), 8.83 (1H, s), 8.68 (1H, s), 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,

s). 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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7.6 Hz), 7.74-7.80 (1H, m, 7.60-7.66 (1H m. 5 An ethyl acetate solution
(100 m.) of 2.2 (1.80 g, 5.1 mol) and tin chloride (1) dihydrate (6.88
g, 30 mmwo omes3heat ed at refl ux overni ght before cool i ngPCDUR01/2DM%s
solution was then poured into IN NaOH solution (400 nL). After stirring for
30 mn, the mxture was separ at ed,., and t@gkorganic sol uti on was washed
wth water, saturated sodi um bi ca d brine. After drying over
magnesi um sul fate, the 10 solution was filtered and concentrat ed under
vacuum The residue was m xed with dichl oronet hane and soni cat ed.

Subsequent vacuum f iH NMREBYSE) dlil ddd 1Hhe), 8 Shi(1Hn® §(6§ (14, 5958 B (182d, Ji el d)

32 5oy LA R R e AN SRR Al oy Tas he G ) 21 PRSI,
(1H, i), ME M+H) £ 4. 1ﬂﬂ9 26).8 @Nﬂﬂaec%mBosﬁﬁnEE@&méxﬁal%ﬁ@yﬁmﬂ&d n3C The

aniline 2 (250 - chl orobenzenesufonyl chloride (339

)
ny, 1.60 -‘r%r%?f)H%@gchﬁ %%@chﬁwé %3)&5@11\%5371/ent of 20 THE (5 niL) and
di chl oronet hane (5 nlL). To the solution was added pyridine (0.185 nL, 2.34
mmol ) and catal ytic anbunt of DMAP. The solution was heated at 50 Cto
distill off dichloromethane, and th@&xaiiple % t h assi stance of vacuum The
resi due was flash chromatographed with eluent (2.5%ethyl acetate /
di chl or onet hane) to give sulfonam de 3 (see Table 1) (302 ng, 78% as an

LS L NG S loresh (et ).
(2H, m, Ibalﬂ&y 624, (1995) (5. (JNE;’Fr&mA@de(SlO 2&12 3&@1161 teirastbfzde wascelitaided @y 50. 87,
EC'ZI'/ ?JgO 1}\1 \gﬁg {‘rlélglf.réAgdr’;sgl 81%' = 30&@%} 1m 1myg n 1) 1um sul%%l/e (r)lgr?a “’;’/drate
(Aldrich, 24.0 g, 100 mmol). This hot liquid was added to a solution of 2,5-
dichloronitrobenzene (Aldrich, 38.4 g, 200 mmol) in 95% ethanol (140 mL). After the
15  exothermic reaction had ceased, the mixture was refluxed for 2 hours and filtered while
hot. The precipitate was washed with water (50 mL) and ethanol (50 mL) to give 37.7 g
of intermediate trisulfide as a yellow solid. "H NMR (CDCls) & 8.83 (d, ] =2.3 Hz, 1H),
7.76 (d, ] = 8.6 Hz, 1H), 7.55 (dd, ] = 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
HCI. Recrystalization from 1:1 MeOH/concentrated HCI gave compound 6 (13.8 g) as
25  white needles. 'H NMR ( DMSO-dg) 8 6.96 (d, J = 8.3 Hz, 1H), 6.86 (d, J =2.3 Hz, 1H),
6.50 (dd, J = 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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CLRe Rd S, C1 (Ok aN Conpound k Ra Ro R~ Rd W (MtH) 3 0 C1 HH H
d

495 4.1 00 HOA H529 42 0HHHHA461 4.3 0

1 d HH{ovhhoss-2 1 A HA H543 (MH 5.31HHHH4,};E~/IF§6()§I}%}})}5]&

The conpounds of Table 1 were prepared by the nethod of Exa

np

HCF3 H561 (MH 5.1

4 5
rom
_ 10

d 2.3 and th di | syl fonyl chlorid le A
TH NN DV DG b aheiy cion o 1 AMB Aoz DCE) 38 4iae T =y 5

8.6 Hz), 7858 o W) o 2071 75 \Sade b2 1H, m), 7.32 (2H,
00 "o (T ¢ o S g S I A3 e 1 o Aag QB T, L
2.28, N 5.28; FoundREHMittidnof He2is3@; MuL51-3hitrdheEyBinislidd ag i Bx ¢ BVEO) : 6

11.22 (1H, s), 8.61 (1H. d, J= 2,3 Hz), 7.82:
m, 7.34 (S Cgl)npowsl(z GJH") EuB P %%X“ifa&}%l@.c@“lﬂ

(5H,

. 98 H ..m, 7.57-1.7
.IZ%P@;&‘!‘&V&}P%W%HWQ%% heory

C 54.6%, H3,08,udliGedond OUNd C 54.71, H 3.05, N 5.94. 27 WO 02/ 00633

PCT/ USO1/ 20756 "Exanple 4.3

Example 8

5-Chloro-2-(2,6-dichloro-4-nitro-benzyl)-benzothiazole

(8). Bya

10  modification of the procedure of D.L. Boger (J. Org. Chem. 43:2296-2297 (1978)) a
solution of P,0s/MeSO;H (Aldrich, 7.5 g, 1:10, w:w) was treated with 2-amino-4-chloro-
benzenethiol hydrochloride (Example 6, 1.96 g, 10.0 mmol) and (2,6-dichloro-4-nitro-

phenyl)-acetic acid (2.50 g, 10.0 mmol). The resulting mixture was stirred at room

temperature for 1 hour, then heated at 90°C overnight (15 hours). After cooled to room

15  temperature, the reaction mixture was poured to ice and the resulting mixture was

extracted 3x with EtOAc (50 mL). The organic layers were combined and washed twice
with a brine solution (100 mL), dried over Na,SO4, 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 (CDCls) § 8.28 (s, 2H), 7.98 (d, T = 1.9 Hz, 1H), 7.76 (d, I = 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
NO2
B Cl
N
Compound A B

8 Cl Cl
9 Cl H
10 CF3 Cl
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"H NVR (DMSO) 6 11.70-12.00 (1H, broad), 8.60-8.67 (1H, m, 8.35- 5 8.43
(1H, m, 8.20-8.25 (1H, m, 7.56-8.06 (6H, m, 7.32-7.38 (2H mM. M5 (MH)
560.9. raRio @463y T- El emental Analysis: theory C 46.86, KHgyd2Ns4- 97,
found C. 47.01, H 2.26, N 4.98. Exanple 5 10 General procedure for sulfur
oxidation to the sul foxide. A_—naphthylthiocether of Exanples 3 or 4 (0.2
mol ) was di ssolved in a ni xeGoswovadt | of A di ¢hl & orfet hane (10 nl) and

met hanol (5 nmL). To the sol uunﬂ\ub a éﬁd mePBA (120 ng, 0.7 mmol, 77%
pure) in six batches over 20 nin. intervals. Then tHe solution was 15
washed with 5% sodi um t hi osul f at g2sol uf Hon, 1%odi ym bi carbonat e sol uti on
and brine and then dried over nagnesi sulfgate.  Afiter filtering, the
filtrate was concentrated td gi ¥ a cftHde prccﬂuct whi ch was then flash
chr omat ogr aphed wit h el uent 5% 30%etnyl—acetgte ] di chl oronet hane) to
afford the correspondi ng sullf oxi 3% %f)?arrpl g 5.1 JHNW (DVSO): 6 11.75
(1H, s), 8.82 (1H, s), 8.68 [(1H, 18), 8| #e-8.20H(2H,| M, 8.09 (1H, d, J=
8.5 Hz), 7.85-7.91 (1H m, 2. 67-7 75 (3H m 1 7 57-17.64 (1H, m, 7.17
(2H, s). M5 (MtH) 511. np 239.5 Cwth decorrp05|t|on El emental 25

Anal ysis: theory C 49.28, H 2.56, N X%l f§)und C 49.30, H 2.63, N 5.37.
Exanple 5.2 1H NVR(DMSO : 6 11.5-12. ‘(1 Poad) 8.83 (1H, s), 8.68 (1H, s),
8.15- 30 8.20 (2H, m, 8.09 (1H, d, J-85Hz) 785792(2H n,
7.55-7.75 (2H, m, 7.17 (2H I)1 MH) 542. rap 4.4 _El emental
Anal ysis: theory C 4%'0111’01'0# -2-9 10r?<|4‘311@!'3'be“fl)5wn@th13‘zgl? (9)—| MMBR N 4. 92

é%?"( 2 0@@?’%? SBNREET Y35 g TR 18 Tet) 8125 QRN MR PRt irfistilfe B
Hz), 7.82-78%004,3H), 8)02 (@, 5820 H4, I(HM-V 8$6Xd, 7%= 2.3 H2HH) )48 GdyB=(\§;)0 476 9.

261.8 C with decampositi El errental Anal ysis: theory C
P Ty, 1H), 4.7 (5 25D, MS (M) 355, Y Y

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, J =
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 (CDCl3) § 8.33 (d, J = 2.3 Hz, 1H), 8.27 (brs, 1H), 8.14 (dd, T =8.5, 2.3 Hz, 1H),
7.96 (brd, J=8.3 Hz, 1H), 7.63 (d, ] = 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, ] = 8.0 Hz, 1H), 7.90 (d, J =7.9 Hz, 1H),
25 7.50-7.38 (m, 2H), 4.94 (s, 2H). MS (M-H) 337.
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52.83, H 2.96, N 5.87; found C 52.71, H 3.05, N 5.71. Exanple 6 10

2- Am no- 4- chl or o- benzenet hi ol hydrochloride (6). By the procedure of

Danl ey etyw@) 02/00ds365) Can. J. Chem 43:2610-2612, sodi um t gid@gdshhiAe was
obtained by dissolving sulfur (Adrich, 9.6 g, 300 nmmol) in nolten sodium
sul fide nonahydrate (Aldrich, 24.0 g, 100 mmol ). This hot liquid was added
to a solution of 2,5- dichloronitrobenzene (Al drich, 38.4 g, 200 nmol) in
95% et hanol (140 nmL). After the 15 %]Fi?@%c reaction had ceased, the

m xture was refluxed for 2 hours and 1 ered while hot. The preci pitate
was washed with water (50 nlL) and ethanol (50 m_) to give 37.7 of

2 e 1h 7 76 (a-ghborg- i DD engathizag é@%fﬁh?%?gﬁia 9%
Concentsr atgegh {&’?&chbh%f 118), 8%A59df 125 8- 2. 2vi@s 1$1) Oy\lby «, Q\EE'? 9I}mht1H) 17593?@1 bour s)

added to a we stirred suspension of the trlsulflde 670; descri b

above and = 8.4 Hz, AHr 7.3 Kd, J&SSQHZBH)M& Iﬂ79’ﬂ%eltﬂ’)a7162 (‘(,2 érile, 1m,ter

filtration the filtrate was allowed to stand at room

t enper atur%%)(?egﬁ %@@l%}%@]pl tate the crude product. The precipitate

was collected by filtration, washed wwth | :1 ethanol/concentrated HCl.

Recrystalization from1:1 IVEO—V concentrated HCO gave conpound 6 (13.8 g) as

25 vvh|te needl es. 1H NMR (DI\/BOdG) Exmgpleld, J = 8.3 Hz, 1H), 6.86 (d, J =
Hrz11 6.50 (dd, J = 8.3, 2.3 Hz, 1H). Exarrple730

Am 8 4- rret hyl - benzenet hi ol hydrochloride (7). bis-(4-Mthyl-

nl it rophenyl) -tri sul fa- dammaﬂpf@mﬁﬁd mzylg}stlheth@fnbbmﬂ)tmza»ml éHENMR
starting from4- chloro-3-nitro-taoluene_ (Al drich 200 mmlh sul fur

(AI drich, @MSg; d6)3®§4|1r1%I2)H)a?r81 (%ddi%%llﬂ)de%&ﬁéh%)»g{t?é @A asi<cHz 24. 0
g, 100 t 29 WD 02/ 00633 PCT/ US01/ 20756 of
the tri ?qufﬁ)d %wz?ﬁgt%ﬂ}\g 1Y%I1]g 32%)[ id. 1H NWR (400M—|z CDC13) 6
8.21 (d, J = 8.3 Hz, 807(brs,1H) 7.58 (dd, J =8.3, 1.3 Hz, 1H),
2.48 (s, 3H). Reductlon of t he bis-(4- I\/bth)il-z nitrophenyl)trisulfide as in
Exarrpllé 6 gave conpound 7 (11.3 g) 151t ure after recrystalization,

but which was used directly

2-(2-Chloro-4-nitro-benzyl)-5-methyl-benzothiazole (15). '"H NMR
(DMSO-dg) & 8.35 (d, J = 2.3 Hz, 1H), 8.24 (dd, J = 8.5, 2.3 Hz, 1H), 7.91 (d, J=8.2 Hz,
1H), 7.85 (d, J = 8.5 Hz, 1H), 7.74 (br s, 1H), 7.25 (dd, J=8.2, 1.0 Hz, 1H), 4.73 (s, 2H),
20 242 (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  of the 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 0.5 to 2 h at reflux, the hot
mixture 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,4 and

concentrated to give aniline which can usually be used directly in the next step.
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5 in subsequent reactions. Exanple 8

5-Chl oro-2-(2, 6-di chl oro-4-nitro-benzyl)-benzothiazole (8). By a 10

modi fi cat {y@abeishe procedure of D.L. Boger (J. Og. Chempédishea6rse297
(1978)) a solution of P205/ MeSOG3H (AI drich, 7.5 g, 1:10, ww was treated
W th 2-am no-4-chl oro- benzenet hi ol drochloride (Exanple 6, 1.96 g, 10.0
mmol ) and (2, 6-di cHYigthedsB.npeg Bxamp] % ¥1)-acetic acid (2.50 g, 10.0 nmmol).
The resulting m xture was stirred at room tenperature for 1 hour, then
heated at 90C overnight (15 hours). After cooled to room 15 tenperature,
the reaction m xt ur évietidpOuTec stohltione)fa'rttb ¢dmm0ruaém’ tinng) i1 ixopropaned 650

vashed ¢ winb) HETRT oy dEt hiuda 0 SaRC hesRardy Ntk o Ko S Cog
concentr at&&é A8 i ACHU I odiRre &fruy@?og%ﬁ lat in%ﬁt SBssarpdRacapaatré Bi2g12) to

yield g (99% of conpound 8 as a pale | ow solid. 1H NVR (CDC13) 6
8.28 (s 2rH)Aft€’r fiig-atich thiough. DCélte pluig) the‘ﬁolmlopdvas@oncegtrgtedmdemzvacm;l to7 38

Tabi e 2 weiBr Mgl il TR hRpatsy \Ranhen e .78 RpsdE &

\' S Conpoq&%g%nﬁedgol%nt%rd&c@addn 10 CF3 d 30 WO 02/00633 PCT/ US01/ 20756
Conpound AB11 CF3 H 12 HA 13 HH 14 M

10
Table 3
Hz
B Cl
N
Compound A B Method
16 Cl Cl A
17 Cl H B
18 CF; Cl A
19 CF; 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) & 8.03 (d, J = 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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15 M H Exanple 9 5-Chloro-2-(2-chloro-4-nitro-benzyl)-benzothi azole (9).
1H NVR 5 ( 400MHz, DIVISOd6) S$835(d, J=23Hz, 1H), 8.25 (dd, J = 8.5,
2.4 Hz, 1%02%0& (d, J =86 H, 1H, 8.02 (d, J =2.0 %Twm%(;sg (d,
J = 8.5 H, 7.48 (dd, J = 8.6, 2.0 Hz. 1H), 4.77 (s, 200, V& (MH)
339. Exanple 10 10

2-(2, 6-Di chl oro-4-nitro-benzyl)-5- trE’f“I“ERJFé?ret hyl - benzot hi azol e (10). 1H
NMR (DVBO-d6) 6 8.42 (s, 2H), 8.34 (d, J = 8.4 Hz, 1H), 8.28 (br s, 1H),
7.76 (d, J = 8.4 Hz, 1H), 4.94 (s, 2H. MS (MkH) 407. 15 Exanple 11
2-(2-Chl oro-4-nitro- Beﬁhlph)—455t«hildﬂo&lmmnﬁﬂizpl—2kgdnwﬁ1yl)-phmiyial(lim)(l7)1I-]lH NVR

o 1H), SVBROPH R0 § K% TS5 gy byt Bilatel T s, 3 g Tag 1 TiagaSadigs

2H) . Mg (M) %7615 (d2P=Boanp| B1)18.53 (dd, T = 8.2, 22Hz 1H) 544§Si 2H), 4.36 (s, 2H)
2-(2,6-Dchl oro n|tro benzyl’j - benzot hi azol e (DIVBOdG) 6 8.41

(s, 2H), 806(d J = 8.0 Hz, 1H),MSQM+H),309:79H2 25 7.50-7.38
(m 2H), 4.94 (s, 2H). M8 (MH) 337. 31 WD 02/ 00633 PCT/USOl/20756 Exanpl e
13 2-(2-Chloro-4-nitro-benzyl)-benzothiazole (13). 1H NWVR (CDC13) 8 5 8.35
(d, J = 2.2 Hz, 1H), 8.25 (dd, J = SfhmpledsHz, 1H), 8.05 (d, J = 7.9 Hz,
1H), 7.93 (d, J =8.1 Hz, 1H), 7.3 (d, J = 8.5 Hz, 1H), 7.49 (t, J = 7.9
Hz, 1H), 7.42 (t, J = 7.6 Hz, 1H), 4.76 (s, 2H). M5 (M+H) 305. Exanple 14

10 2- (@, 6- Di chl or o- 45 pigfir e RENZ¥ ) o PRADKV L BERAMRLAZLY ndelig)-  1H NWR
phenylamine (18). "H NMR (DMSO-d) 5 8.29 (br s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 7.72
(d, J=8.4Hz, 1H), 6.70 (s, 2H), 5.81(s, 2H), 4.56 (s, 2H). MS (M+H) 377.

Example 19
15
3-Chloro-4-(5-trifluoromethyl-benzothiazol-2-ylmethyl)-phenylamine
(19). 'H NMR (DMSO-de) & 8.25 (br s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 7.72 (dd, T = 8.4,
1.3 Hz, 1H), 7.19 (d, J = 8.2 Hz, 1H), 6.67 (d, ] = 2.2 Hz, 1H), 6.54 (dd, ] = 8.2, 2.2 Hz,
1H), 5.46 (s, 2H), 4.40 (s, 2H). MS (M+H) 343.
20

Example 20

4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenylamine (20). '"H NMR

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

25 1.2 Hz, 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-dg) 8 7.98 (d, J=8.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.47 (1d, ] = 7.9, 1.2 Hz,

1H), 7.38 (td, T ="7.9, 1.0 Hz, 1H), 7.17 (d, T = 8.3 Hz, 1H), 6.66 (d, J = 2.2 Hz, 1H), 6.54
(dd, T=8.2,2.2 Hz, 1H), 5.44 (s, 2H), 4.35 (s, 2H). MS (M+H) 275.
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(DVMBO-d6) 8 8.41 (s, 2H), 7.91 (d, J =8.2 Hz, 1H), 7.71 (br s, 1H), 7.25
(d, J =8.2 H, 1H), 4.85 (s, 2H), 2.41 (s, 3H. M5 (M:H) 353. 15 Exanple
15 2-(2- @l @r00633- ni t ro- benzyl ) - 5- et hyl - benzot hi azol e ( 19cT/d801AMSs
(DVMBO-d6) 8 8.35 (d, J = 2.3 Hz, 1H) 8.24 (dd, J = 8.5, 2.3 Hz, 1H), 7.91
(d, J =8.2H, 1H, 7.85(d, J 7.74 (br s, 1H), 7.25 (dd,
J =8.2, 1.0 Hz, 1H), 4.73 (s, 2H) BEW%"X% 3H). M5 (MH 317.

Exanpl es 16-23 The conmpounds of Table 2 were reduced to the anilines of
Tabl e 3 using one 25 of the methods described bel ow, as indicated in Table
3. Method A To a s03,SI{D1dﬂom—4t(ﬁﬁn¢thykbemth3um&ylmeéhﬁwha%sé@mlee @a)-1 M

at reflux C d ). o AFL

2 h at ref Wﬂ&ﬁg dﬁ %%%@dg!ll s@%fo{lu’?ﬁ@ 17%3{)61 se g?m&;]f ugnﬁe 85{2

cont ai Bi ng X6 &s, wehuse7 ¢f, 28 ks acetintelaRB R He (B/ﬁkH)/323of IN KOH,
freshly prepared and still warm The m xture is rapidly extracted and
separated. The organic |ayer is washed with brine, dried over MySO™4 and
concentrated to give aniline which %I#ﬁlggbl y be used directly in the next
step. 32 WD 02/00633 PCT/ USO1/ 20756 od B. See Exanple 39. Method C. To
a solution of nitro corrpound (7 mmol) in isopropanol (50 niL)/TBF (20 m_)

was added a slurry (0.5 nl) of Rane Ni ckel 1n water, The eactlg‘g
stirred under an at n%Qé‘I]\‘é’ oe-6%- @ﬁ"t&{azahﬁyé‘ﬁf’thﬁpel&ﬂ‘ry @dnp ature

f ﬁﬁﬁg ht o I I
cggcent r at {P&\/Ierf/% E:}%ﬂﬂ@ faf f org’ ﬁﬁevggs(iprle g%?@%ggﬁgﬂ}ﬁmﬁl
Raney Ni ck@lJem.2He, IE8), 6166 () lrg2:letz, i pehziedd,i I 8 Bal.odenditd.4bl(sy8H), for

deactivatipn, 1973023t ME Fhvmaso.
The compounds of Table 4 were prepared using conventional methods
from compounds in Table 3 and corresponding arylsulfonyl chloride.
15
Table 4

\\S//

“NH

Compound | A B D E
24 Cl Cl CFs |H
25 Cl Cl Cl H
26 Cl Cl Cl1 Me
27 Cl H CF; |H
28 CF; |Cl CF; |H
29 CF; | Cl Cl H
30 CF; |H CF; |H
31 CF; |H C1 H
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met hyI) phenyl arpdqﬁggo; Birse 1H NWVR

7.45 (dd, J
2H). M5 (M+H)

(17). 1H NWR
1H), 7.17 (d, J =

.2, 2.2 Hz, 1H),

) - phenyl am ne
4 Hz, 1H), 7.72 (

M5 (MHH) 377.

/L) -phenyl ami ne (19).
1H), 7.72 (dd, J =

A Conpound A B Method 16 d d A 17 d HB 18 CF3 d A 19 CF3 HB 20
H d B 21 ' HHB 22 M0 d B 23 M HB 15 Exanple 16
3, 5- Di chl QiPntinés- chl or o- benzot hi azol -

(DVMBO-d6) S 8.03 (d, J =8.4 Hz, 1H), =

= 8.5 2.2 H, 1H, 6.70 (s 2H 5 4. (s
343. 20 33 WD 02/ 00633 P@V@B@‘l‘?‘éw%

3-Chl oro-4-(5-chloro-b ott leOI ZHy' e
(DVBO-d6) S 8.05-7.95 (m_2H), 7.48°( %mHz,
8.2 Hz, 5 1H), 6.66 (d, J 3.2 HrH =
5.44 (s, 2H), 4.36 (s, [2H) NS (M:H) 18 10
3,5-Di chl oro-4-(5-triflluor ord4 hyl - meny|
(18). 1H NI\/R(DI\/SOdG) 8829 (b 3 8
d. 1 = 8. 4Hz, 1H), 670(5% T
Exanpl e 19 15

3-Chl oro-4-(5-trifluor rm'rhvl benz

1H NMR (DVBO-d6) 8 8.25 (br & 1H) ,
8. 4,

Example 24

5 2-Chloro-N-[3,5-dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (24). '"H NMR (DMSO-dg) § 11.56 (br
s, 1H), 8.35 (d, J = 8.2 Hz, 1H), 8.20 (d, J = 1.1 Hz, 1H), 8.03 (d, J = 8.6 Hz, 1H), 8.00-
7.95 (m, 2H), 7.45 (dd, T = 8.6, 2.1 Hz, 1H), 7.23 (s, 2H), 4.62 (s, 2H). MS (M-H) 583.

10

Example 25

2,4-Dichloro-N-[3,5-dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-
phenyl]-benzenesulfonamide (25). '"H NMR (DMSO-dg) 5 11.40 (br s, 1H), 8.14 (d, T =
8.6 Hz, 1H), 8.05 (d, ] = 8.6 Hz, 1H), 8.02 (d, J = 2.0 Hz, 1H), 7.94 (d, ] =2.1 Hz, 1H),
15 7.70(dd,J = 8.6, 2.1 Hz, 1H), 7.46 (dd, J = 8.6, 2.0 Hz, 1H), 7.20 (s, 2H), 4.62 (s, 2H).

MS (M-H) 549.

Example 26

20 2,4-Dichloro-N-[3,5-dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-
phenyl]-5-methyl-benzenesulfonamide (26). "H NMR (DMSO-d) & 11.33 (br s, 1H),
8.28 (s, 1H), 8.17 (s, 1H), 8.04 (d, J = 8.6 Hz, 1H), 8.01 (d, J = 1.9 Hz, 1H), 7.87 (s, 1H),
7.45 (dd, J = 8.6, 1.9 Hz, 1H), 7.22 (s, 2H), 4.61 (s, 2H), 2.40 (s, 3H). MS (M-H) 563.



1.3 Hz, 1H), 7.19 (d, J = 8.2 Hz, 1H), 6.67 (d, J = 2.2 Hz, 1H), 6.54 ( dd,
%0: 3 é 2.2&!42, I1|2—|),|5 E I(s 2sz, ﬁi40 (s,h 2H) . M5 (MtH) 343. 20 Exanple
- Be - 2-yl nmet hyl - 3, 5-di chl or o- phenyl am ne (2 DR

(DNSOdG?@??Ogéﬁ(dd, 1280 06 H" 1. 7.9 (d, 3 { g%clT/lI;—ldzd,l 10, 7. 45
(td, J =8.2, 25 1.2 Hz, 1H), 738(td J =80, 1.0 Hz, 1H), 6.70 (s, 2H,
5.78(s, 2H), 4.51 (s, 2H. M5 (M+H) W@Pe@)'?arrple 21 30
4- Benzot hi azol - 2-yl net hyl - 3- chl or o- phenyl ami ne (21). 1H NVR (DWVSO d6) 6
7.98 (d, J =8.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.47 (td, J =7.9, 1.2
|(43, J1H),2 Z 9£ (t1 d, ﬂ-g-hé(Zrogjzf-[g-dcﬁldﬂn -4-B=)hloio-hénzothiadol=2-Gludethiyl)-phiehyl]-@- 66

: = 2.2, 2, 4 \ , 4.35
(s, 20 Nifhugreme besaewwwéségﬁcﬁlﬁ}ﬁéﬁméé) dstgéﬂrér@?z%

, 2418 I H NVR
Cohs §6) 4 &rSg 4 3@&1@@0&15%@} 8%2ghnr49>6ﬂz n@gnyb@g@l rxgé (gaqz i
1. 51H)|,—|y966d,69=6$’3H2,|—])H) ?1345"(d(]§83|¥liz,2111),4782(1@, JEH;QHZ, )(7510@@9 NS

(l\/HrH) 323. 2

3- Chl or o- 4‘%%@@%‘%%&@&6?&%&%1 NS AR ) - phenyl amine (23). 1H 10 NMWR
(DVBO-d6) 8 7.84 (d, J =8.2 Hz, 1H), 7.73 (s, 1H), 7.21 (d, J = 8.2 Hz,
1H), 7.15 (d, J = 8.2 Hz, 1H), 6.65 (d, J = 2.1 Hz, 1H), 6.52 (dd, J = 8.2,
2.1 Hz, 1H), 5.41 (s, 2H), 4.32 (s, E&H)lpleziﬁs (s, 3H. Ms (MrH) 289. The
corrpot}l??ds of Table 4 were prepared using conventional nmethods from

corrpo ds in Table 3 and corresponding aryl sul fonyl chloride. 15 Table 4 C
\ NHEBI 2-Chloro-N-[3,5-dichloro-4-(5-trifluoromethyl-benzothiazol-2-

ylmethyl)-phenyl]-4-triﬂuorome1;hyl—benzenesulfonamide (28). 'H NMR (DMSO-

ds) 8 11.56 (s, 1H), 8.35 (d, T = 8.2 Hz, 1H), 8.27 (d, ] = 8.3 Hz, 1H), 8.26 (br s, 1H), 8.20

(brs, 1H), 7.99 (dd, I = 8.3, 1.0 Hz, 1H), 7.73 (dd, J = 8.2, 1.2 Hz, 1H), 7.24 (s, 2H), 4.67
15  (s,2H). MS (M-H) 617.

Example 29

2,4-Dichloro-N-[3,5-dichloro-4-(5-trifluoromethyl-benzothiazol-2-
20  ylmethyl)-phenyl]-benzenesulfonamide (29). "H NMR (DMSO-dg) 8 11.41 (s, 1H),
8.29 (brs, 1H), 8.27 (d, T = 8.6 Hz, 1H), 8.15 (d, J=8.6 Hz, 1H), 7.94 (d, ] = 2.0 Hz,
1H), 7.73 (dd, T = 8.4, 1.4 Hz, 1H), 7.70 (dd, J = 8.6, 2.0 Hz, 1H), 7.21 (s, 2H), 4.67 (s,
2H). MS M-H).

25 Example 30

2-Chloro-N-[3-chloro-4-(5-trifluoromethyl-benzothiazol-2-ylmethyl)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (30). 'H NMR (DMSO-dg) 6 11.25 (br
s, 1H), 8.32-8.22 (m, 3H), 8.16 (brs, 1H), 7.96 (d, J=8.4 Hz, 1H), 7.72 (d, ] = 8.4 Hz,
30 1H), 7.46 (d,J = 8.3 Hz, 1H), 7.21 (s, 1H), 7.11 (d, J = 8.4 Hz, 1H), 4.52 (s, 2H). MS
(M-H) 583.
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NA_ Compound ABDE 24 CLCFSH 25 A Ad H 2640 d d M 27
ad HCFS H 28CF3 d CR3 H 29 Ck3d d H 30 CF3 HCF3 H 31 CR3 HA H

35 WO 02/?%%05‘@/ US01/ 20756 Compound A B D E 32 H O Ck| a d H
34 Hd M 35 HHCR3 H 36 M O CF3 H 37|\/EHCF3I—1I)%T|I/;{]XS£§/1§)(I)§6245

2-Chl oro-N-[ 3, 5-di chl oro-4- (5-chl oro-benzot hi azol - 2-yl net hyl ) -
phenyl ] -4-trifl uor omet hyl - benzenesul ¥5Hapkedd (24). 1H NVR (DVSO-d6) 8 11.56
(br 's, 1H), 8.35 (d, J = 8.2 Hz, 1H), 8.20 (d, J =1.1 Hz, 1H), 8.03 (d, J
= 8.6 Hz, 1H), 8.00- 7.95 (m 2H), 7.45 (dd, J = 8.6, 2.1 Hz, 1H), 7.23 (s,
2H), 4.62 (s, 2H). M54{Dichlor&d8[3-difofxdi(hiteflabranethgl-benmtiarel-2-

[ 3, 5-dichlqro-4-(5-chloro-b t hi - -

Fgengl ]- b%E@ﬁ@éhphﬁ?ﬂki’&éze?ggﬁgmih?‘iﬂ%li%%gﬁ%s@ﬂﬁ)@)1H)? (gs, lﬁi}’ 8. 14
: 3 , , Sy L = , =2 , 1H),
roa (3, 2 P He By e85 Td, SO Rk B R P D ) <
8.6, 2.0 HAD,IHR (43, 26804s].42H), 1H), 665 (&, ] 21896, 2.1 Hz, 1H), 7.46 (d, I = 8.4 Hz,

1H), 7.18 (d, J=2.2 Hz, 1H), 7.10 (dd, J = 8.3, 2.2 Hz, 1H), 4.52 (s, 2H). MS (M-H)

549.
10 Example 32

N-(4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenyl)-2-chloro-4-
trifluoromethyl-benzenesulfonamide (32). 'H NMR (DMSO-d¢) 5 11.54 (s, 1H), 8.35
(d, = 8.3 Hz, 1H), 8.20 (br s, 1H), 7.99 (d, J = 8.3 Hz, 2H), 7.88 (d, ] = 7.8 Hz, 1H),
15  7.46 (td, 7= 8.0, 1.0 Hz, 1H), 7.40 (td, J = 7.8, 0.9 Hz, 1H), 7.23 (s, 2H), 4.61 (s, 2H).
MS (M-H) 549. ‘

Example 33

20 N-(4-Benzothiazol—Z-ylmethyl—3,S-dichloro;phenyl)-2,4—dichloro-
benzenesulfonamide (33). 'H NMR (DMSO-dg) 5 11.38 (s, 1H), 8.14 (d, ] = 8.6 Hz,
1H), 8.00 (d, J = 7.9 Hz, 1H), 7.94 (d, J = 2.0 Hz, 1H), 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-]§enzothiazol—Z-ylmethyl—3,5-dichloro-phenyl)-2,4-dichlor0-5—
methyl-benzenesulfonamide (34). "H NMR (DMSO-d¢) 8 11.32 (s, 1H), 8.17 (s, 1H),
30 8.00(d,J=7.9Hz, 1H), 7.90 (d, J = 8.1 Hz, 1H), 7.88 (s, 1H), 7.46 (t, ] = 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.
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M5 (MH 549. Exanple 26 20

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

phenyl | - Swigag2lwgézsbenzenesul f onam de (26). 1H NIVR ( DMSO- d6)pc/dshi3@7s6 br s,
1H), 8.28 (s, 1H), 8.17 (s, 1H), 804(d J =8.6 H, 1H, 8.01 (d, J =
1.9 Hz, 1H), 7.87 (s, 1H), 745(dc]Z 36 1.9 Hz, 1H), 7.22 (s, 2H),
4.61 (s, 2H), 2.40 (s, 3H. M5 (MH ’@6‘%}’1‘3 8 WD 02/ 00633 PCT/ US01/ 20756 -
Exanpl e 27 2-Chl oro- N

[ 3-chl oro- 4- (5 chl or o- benzot hi azol - 2-yl et hyl ) - phenyl | - 4-
trifluoronethyl - benzM@th@hmH@-YQmE%yHHhﬂm RIowsh-2ehlogo-44. 24 (br s

d = b
"6 00" (GgronelyFniniSisgiiiianad oo pringt thaySo 1 S 23 g sy 2 o 5
Hz, 2Hp, 78290$\A91 813 Hz2119), Fms s, 19), 370)8g§d1 79 Hz81m),,7®6QdH2— 8 hH)z, 4. 47

(s, 2H) 549. Exanple 28 10 2-
[3,5-di chlldi)oY&O((@JtTBfll%ﬁglr}e%ﬁ@(tddeﬁﬁomlézzdﬁ)z?M (d,J=7.8Hz, 1H), 7.38

yl nethyl) 4- {0 ( DVBO

Je) 6 11, 46 rer- iy 1y Lo I L BALINGRY T gROThilGnd 38 ¢ sl

8.26 (br sMsm)H)smo (br s, 1H), 7.99 (dd, J =8.3, 1.0 Hz, 1H, 7. 73

(dd, J = 8.2, 1.2 Hz, 1H), 7.24 (s, 2H), 4.67 15 (s, 2H). VB (MH 617.

Exanple 29 2,4-Dichloro-N [3,5-dichloro-4-(5-trifluoronethyl-b

enzot hjyazol - 2- 20 yl net hyl) - phenyl ] - gqgul f onam de (29) 1H NWVR

(DVMBO-d6) 6 11.41 (s, 1H), 8.29 (br s, 1H), 8.27 (d, J 8.6 Hz, 1H), 8.15

(d, J =8.6 H, 1H, 7.94 (d, J = 2.0 Hz, 1H), 773(de 84 14Hz,
(

]Z-El) EXZWZ)P e( gg 2J C; | g?r g,‘hwzrpr l_%’s djimlbro?il %g' n(nesthylzwﬂzoﬂliigzm- S-ylme%ﬁgl)- MH).
[ 3-chl or 0'@16‘1 Ti4-bife R oRERA NI enRENE QIO AR e (ﬁs)y“ﬂﬁmﬁi %)MSO Dl\%s 11.54 (s,

phenyl]-4 I"'uor onret hyl - benzenesul f onam de O d6) 6 11.25
(br 1H), 8.36 (d, T = 8.2 Hz, 1H), 8.19 (br s, 1H), 800(dd J 82 10Hz 1H) 7.84 (d,J=
15 8.2Hz, 1H), 7.70 (brs, 1H), 7.26-7.18 (m, 3H), 4.58 (s, 2H), 2.40 (s, 3H). MS (M-H)
563.
Example 37
20 2-Chloro-N-[3-chloro-4-(5-methyl-benzothiazol-2-ylmethyl)-phenylj-4-

trifluoromethyl-benzenesulfonamide (37). "H NMR (DMSO-dg) § 11.22 (br's, 1H),
8.19 (d, J = 8.2 Hz, 1H), 8.15 (br s, 1H), 7.45 (dd, J = 8.3, 1.1 Hz, 1H), 7.83 (d, J = 8.2
Hz, 1H), 7.71 (br s, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.24-7.19 (m, 2H), 7.05 (dd, J = 8.5,
2.2 Hz, 1H), 4.43 (s, 2H), 2.41 (s, 3H). MS (M-H) 529.
25
Example 38

NO;

OH

z\—/
#
%}

A
C@

zg\ /?
O
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I
Ell:ll“

2-8.22 (m 3H), 8.16 (br s, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.72
Hz, 30 1H), 7.46 (d, J = 8.3 Hz, 1H), 7.21 (s, 1H), 7.11 (d, J
%/00&352 (s, 2H. M5 (MH) 583. 37 WO 02/ 00633R@do)2Pk6 20756
1 2,4-Dichloro-N- [3-chloro-4-(5-trifluoronethyl-b enzothiazol -2-
ge?yl]-benzenesulfonam de (31).1H N AIR (DM5SO-d6) 6 11.10 (br s,

d?rs 1H), 8.26 (d, J = 8.5 Hz, 1H), 8.08 (d, J = 8.5 Hz,

- 1

A 6, w1 Z%roz(mnolﬁ}e @rebﬁ!t‘éd aéclolf!siﬁg% Eliée;ﬁoé'éﬁ}]]re]d‘ﬂNauﬁ@ﬁ &eld, J

(14 g dd, &yr@h@zs 2990, Uiz 27938 1) @, Qzan(lsl,ﬂ }H;lchlrvsv éwmbens@ny (417Cg)%ﬁpl e 32
enz o

i fluor o ﬁg{ﬂ @Jﬁz o%lngan}ll %ﬁée@@%&}aﬁ%ﬁﬁ%ﬁ O?gzh ait 6594(:( g he

35 6d, réacﬁoﬁw% ured fito i€/ wikef @00$HL)1 H)he résiingd eff-white pﬁecﬁpltﬂe wasd) , 7 88

d, J = 7.8 He, 15 7.46 (td,. J = 8.0 =
(() 9 Hz, 1lelecredz®' fratipppand angwﬁ Wigh hexape to %@réwmos%s ?&hde(%%g)z s

N (4- Benz I it r
benzenco dF e aSs S b egleRpry ARIGRIREISON s b S BHEID. 83005 o
Hz, 1H), 281)08.106l(d, J=8.6Az1 i, 7.646)(m, ZHP47.§29, (dJJ=8 @ 1Hp), 7160 (d,7=8QHed, J =
8.0 Hz, 1% 7.70 (dd, J =8.6, 2.0 Hz, 1H), 7.46 (m 1H), 7.40 (m 1H),
7.20 (s, 2M); 4.60 (s, 2H). M5B (MH 515. 25 Exanple 34
N- (4- Bgnzot hi azol - 2-yl net hyl - 3, 5-di chl or o- phenyl) - 2, 4- di chl or o- 5-
met hyl - benzenesul fonam de (34). 1H NWVR (DMSO-d6) S 11.32 (s, 1H), 8.17 (s,
1H), 30 8.00 (d, J = 7.9 Hz, 1H), 7.BExGnjple39 = 8.1 Hz, 1H), 7.88 (s, 1H),
7.46 (t, J =7.3 Hz, 1H), 7.39 (t, J =7.4 Hz, 1H), 7.16 (s, 2H), 4.60 (s,
2H), 2.40 (s, 3H. M5 (MH) 531.

To a solution of compound 38 (6.9 g) in ethanol/THF/water (ratio

40:20:10) was added ammonium chloride (3.3 g) and powdered iron (3.4 g). This

15  mixture was heated to reflux for 5 h. The hot mixture was then filtered through Celite

-~ W’
= o
3z
=3~ o
S =
cn*im
ooovow o o

&HA ND

B m
oI X
l\)m

OD”Z\III

and concentrated. The residue was dissolved in ethyl acetate and washed with saturated
NaHCO; solution followed by water and then brine. The solution was dried over
magnesium sulfate and concentrated to afford compound 39 as an off-white solid (5.6 g).
'H NMR in (DMSO) & 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 (4, 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
o\\S e :
HN"
c
D
v cl
X N
/
N

25 Y

40

(o]



38 WO 02/ 00633 PCT/ USO1/ 20756 Exanple 35

N- (4- Benzot hi azol - 2-yl net hyl - 3- chl or o- phenyl ) - 2- chl or o- 4-
trifluoroweyhseenzenesul fonam de (35). 'H NMR (DVMSO- d6) P%T;lﬂsog,gokpr ,
1H), 5 8.29 (d, J = 8.3 Hz, 1H), 8.15 (br s, 1H) 7.98 (d, J=
1H),796(d,J—RAH7,iH\7““11—81 1H) 7. dJ:79,
1.0 Hz, 1H), 7.4 Q@mpgu&d?s)ﬁz H)Y73§V tA | B7] 7Gx Qrﬁ, 7.20 (d,
J = 2.1 Hz, 1H), [t fdd; 2FH—| MB (M H)
517. 10 Exanple 36 2- Ioroﬁ\l— 3, g_IdICh| F%)-4-}(:%-rrg?h b
enzot hi azol - 2-yl et hy4p - phenyl ]1-4-mrifl upcpnechyl F HenzergspHf opam de ( 36) .
1H NVR (DVBO-d6) [811.54 (s| 1H) 18 36 (d| J = 8 2l Hz I 1H) 18 19 (br s,
1H), 8.00 (dd, J|= 8.4% 1. 0H, 1HH 7.84[CH, |Gl= nH 8 €lH|HiH), 7.70 (br
s, 1H), 7.26-7. 18 (M 3H 7458 (52 R~40rEts, BH - T M (M) 563.
Exanpl e 37 20 a3 H H Fefvlepr PH | EP 'ME
2- Chl or o- N-[ 3-chljor o-4¢ ( 5- gt hyl - Qemzot hi ggol | &t yl ngt hyC) phEnyl ] - 4-
trifluoronethyl-henzenesul flonam de (37) H (DVBO- S 11.02 (br s,
1H), 8.19 (d, J|= 8.45 Hz, | 09:M.|# (br kCl1HFl 7| H5 @8 JH= 8.3, 1.1 Hz,
1H), 7.83 (d, J 382ttt 743 84 Hz, 1H),
7.24-7.19 (m 2H)|, 7.4 (agHy = g GOMs pCL, [Ty, 4?1(3 B 2,41 (s
3H. M5 (MH 529. 25gFxampie 38 N@@ N2 [ed MiN L fecOl (@ O T | O O O-N
38 39 39 WO 02/00633 PCT/UIS01/ 20756

48 H COH |Cl | H | Cl H

49 Me H Cl | Cl H |[C Me

50 H H F |Cl H |Cl Me

Example 40

'Hl NMR (DMSO) 5 11.4-11.6 (1H, broad), 8.87 (1H, d, /= 2.9 Hz), 8.15-
8.22 (2H, m), 8.00-8.08 (2H, m), 7.87 (1H, d, J = 8.0 Hz), 7.55-7.68 (2H, m), 7.47 (1H, 4,
J=2.9 Hz), 7.35 (2H, 5). MS (M-H) 545. mp 98.8°C.

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, s), 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 d, /=8.4 Hz), 7.793 (1H, d, 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, /=2.6 Hz). MS
(M-H) 511.0.
20
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3- Hydr oxyqui nol i ne (prepared according to the procedure of Naumann, et.
at., Synthesis, 1990, 4, 279-281)) (3 g) and 1, 2, 3-

trichl or ogRyPighékbenzene (4.7 g) were dissolved in DVF (§Q-mitdy13de heat ed
Wi th cesium carbonate (7.4 g) for 2 h at 60C. The 5 reaction was poured

into ice/water (500 nL). The resulting off-white precipitate was coll ected
by filtration and rinsed wth hexaneExampiefMdrd conmpound 38 as a solid (6.9
g) suitable for use in the next reaction. 1H NVR in CDCl13 8.863 (d,

J=2.2Hz, 1H), 8.360 (s, 2H), 8.106 (d, J=8.6Hz, 1H), 7.646 (m 2H), 7.529

(d, J=8.6Hz, 1H), 7.%FAMR30INRIZEDCL;)BH)43(30, Sxamo(El,30 JF3H2), 3ab@H,sn of
conpound 38 (6.9 g) in ethanol/THF/ wat er ératl 0o 40: 20: 10}1 was added
anmoni um cﬁﬂ%yﬁi@é‘&ly ng 7Po(Hhs o SWIETE AL I T 87 Hz3. 878 IH, EHF8HEL ni xture was

heated t o I f 5 hod t mxture was then filtered through Celite
and cor?cenl%g%@ S%'emrpe%%%l'ggs s dissolved in ethyl acetate and washed

wth saturated NaHCO3 solution followed by water and then brine. The
solution was dried over nagnesiumsulfate and concentrated to afford
conpound 39 as an off-white solid (5E¥amEple441y NVR in (DVBO) 6 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). Treatnent of the
ani line 39 with vari GUSMR(300NHZz/CDIOY) Sdesi(Bdcdt, d+ngHzG=8 Oblay,eriza( tiiad, J=8.9H:
met hods gave the sul fonam des 40-44 of Table 5. Table 5 AL O_B_HNVS \ C
Cl1 X NO 257.33@4#L, d, J=2.6Hz), 7.56-7.58(2H, m), 7.66-7.69(2H,m), 7.87(1H, m), 7.93(1H, d, ]=2.0Hz),
8.00(1H, m ), 8.09(1H, d, J=8.5Hz), 8.80(1H, d, J=2.9Hz), 11.06(1H, brs). MS(M-+H)) 479. mp

122 °C.

Example 45
15
3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phenoxy]-

quinoline-6-carboxylic acid methyl ester (45). A solution of 3-(4-amino-2, 6-dichloro-
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,Cl; (3.7 mL) was stirred at room temperature for 12 h. Sat NaHCOs was added to the
reaction mixture, which was then extracted twice with AcOEt. Organic layer was washed
by brine, dried over anhydrous MgSOs, 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-dg) § 3.90 (3H, s), 7.31(2H, s),

25 7.72 (1H,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, br s). 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 mmo]) in pyridine
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WD 02/ 00633 PCT/ US01/ 20756 Conpound X Y VA B CD40 HHO CF3 HO H 41
HHO O HCFR3H 42HHO O HO H 43HHO O HO M 44 HHHO H
d H 45 @PMaobs0 O HO H 46 HCeMe O O H O H 4% 01)9,7550 H

48 HCPHO O HO H 49 M HCO O HA M 50 HHF O H Exanpl e
40 1H NVR (DVBQ) 6 11.4-11 6 1H, broad), (1H, . d, 2.9 .. 8.15- 5
8 22 (2H, 003G mpygol) ot CL 15 ) (W33 adéeg 34- %10%}1%1%611273118%‘%}%18 (2H,

, 1.47 ( 7
Exarrpl e 41 &?ﬁ#ﬁiﬁﬂﬁzﬁ%@mﬁ@g"é‘%&e "?%s St%ﬁgg% eﬁa@fg@” ﬁszl)? 8. 38
S 1H8 g H\; )SaﬁEI?\BIS-IéCOﬂZ\)/as zi(BidBc’Bt(( ﬂnbi;reas)lon Buﬂl’llre( Wlmchdyas.] theﬁ eﬁtr&dzt&d ‘W&?lcﬁﬁ’lt(llH d,
= 8. 68 (2H Hz 7. 34 M5
é M H) 543 1660’%(£F§P@°A%’6f yigs W\S 361 c@’t“?ﬂrfé er 8999% ?%WOI‘SFH%% 8Th?%4 (1H,
J= 8 793
(1H d% _c!f%iege%%ﬁ@w(a;gﬁnﬁéh byJCblgmﬂ cﬁ%}nat%%ﬁ? (&éﬁne}){cﬁht—é? 8¢ g{dghhj:%
3\0 8, 1/ 2 Hzgel) 16 4661 cgcﬁnpom)i 467(5%mg( 10%) @k a Whize eolidz) 'H M((MQMH&WSO 20 41
02700633, PC) (?19[1 50w, 5), 7.57-7.65 21, m), 7.72 (1H, dd, =21, 8.6Hz), 7.83(1H,
d, J=8.6Hz), 7.96 (2H, d, J=2.1Hz), 8.03 (1H, d, J=8.6Hz), 8.18 (1H, d, ]=8.6Hz), 8.94
(1H, d, 7=2.1Hz), 11.4 (1H, br s), MS(M-+E) 571.
10
Example 47

3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phénoxy]-
quinoline-6-carboxylic acid (47). To a solution of 3-[2,6-Dichloro-4- (2,4-dichloro-

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 MgSOx,

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 s), 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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Exanpl e 43 ' H NVR(300MHz/ CDC13) S 2.43(3H, s), 7.10(1H, d, J=3Hz), 7.26(2H,
s), 7.48-7.64(4H, n), 7.96(1H s), 8.09(1H, d, J= 8.7Hz), 8.78(1H d,

J=3Hz) . SwidMekl 527. np 233-235 C. Exanpl e 44 1H NVR( 30G\Hzd<oedd; S
7.14(1H, dd, J=2.6Hz, J=8.9Hz), 7.26(1H, d, J=8.9H 10 7. 33 1H, d,
J=2.6Hz), 7. 56

58( 2
J=2. OHz), Orgagyg Zajqur ﬁ!; wa@%yﬂgneéan%%réﬁ’ | n% anbg/d%x% %\‘lgsea d Eo%%é%ﬂed
11.06( 1H, 1Hufdvd d%fﬁ(e;!\éﬁh& ug4Y8s mEPSO%)Za')sQ whXagaHde lﬂmﬁﬂvﬁ{@ﬂs&ﬂ oro- 4-

(2, 4-di chl or o- benzenesul f onyl am no)- phenoxy] - qui nol i ne-6-carboxylic acid
met hyl estée)rSQZBB)(ZHAs)s@WO{% D285 my-7.90 @, dpl=2.2182)d 7 ORI(bpd, J=2.2Hz), 8.17-

g?ggf’é%lb LBk 5% gt 2h e BB S TG OB IR S i R b 5. o
NaPOCB v adde T o e . T a5 M oh was Lhen extr o ci’at

with AcOEt. Organic layer was washed by bri ne dried over anhydrous M504,
and concentrated. Crude residue was puri fll e&? col um chr omat ogr aphy
(hexane/ AcOEt=2/1, 80 g of silica get)" ¥ 4fford conpound 45 (237 ngy, 41%
in 3 steps). 1H NWR (300M—|z DVSO- d6) 6 3.90 (3H, s), 7.31(2H, s), 25 7.72
(1H, dd, J=1.8, 7.8Hz) 79 (1H, d, J=3.0Hz 7.96 (1H, d, J=1.8Hz 8.11
(2H, s) 8.18 (1H, 214-111el¥lo 13.5-dichlpng-#- $ymethydguinglp- 3&10@3939@@/31- 5-11. 42

(2, 4- dcr B hsnlfehanEMRAC &R coRioof S CORMRACA S detpbanimin s

(roFE; m/l)r gst}ﬁdé?}g;‘&):nyﬁmnﬁ:l (300}1([400 Ehgéfl 23|rﬁrﬂlol9m1 poridine 63.12 mL, 1.48 mmol)

O 0 S, B RO b S L M, P Shad B8 128 1)
mmol). The mixture was stirred at room temperature for 12 h. The reaction mixture was
concentrated and the residue was purified by column chromatography

15  (hexane/AcOEt=2/1, 80 g of silica gel) to provide compound (49) (453 mg, 66%) as a
white solid. "H NMR (300MHz,DMSO-ds) 8 2.41 (3H, s), 2.44(3H, s), 7.31 (3H, s), 7.49
(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

Part1
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 C1,0 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
cther layers were washed with 10% Na,SO; and brine, and dried over NaySO4. 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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(0.15 n, 1.80 mmol) and CH2C12 (5 nlL), was added
2,4-Dichl orol benzenesul fonyl chloride (381 ng, 1.55 mml). The m xture was
stirred alygprusdzemerature for 12 h. Sat NaHCG3 was add%ﬂlﬁsotl)gﬁsgeacti on
m xture, which was then extracted twice with AcOEt. Oganic layer was
washed by brine, dried over MySO4, and concentrated. The 5 crude residue

£

was puri ficobmpy chramatagrany dplite gelapry B hesensl Adoprovifa thegpfegmegiatg; | j ca
1) to aff 709 white solid. 1H NMR
?Eoémﬁ,%ﬁgﬁfpgaﬁ?gﬁ-‘ii@%%&?},ﬁfr’g’%@%@ '1(/()2H?Ss?, 7.57-7.65 (2K, m, 7.72 (1H

dd, J=2.1, 8.6Hz), 7.83(1H, d, J=8.6Hz), 7.96 (2H, d, J=2.1Hz), 8.03 (1H,

d, J=s. 6HZH%, g 18 (1H, d, J=8.6Hz), 8.94 (1H, d, J=2.1Hz), 11.4 (1H, br
s), Ms(MrHjarE#1. 10 Exanpl e 47 3-[2, 6-Di chl or o- 4-

(2, 4-dischl or o- benzeng MR bid19Xa VI [ hiBn WPoKysic acid
(47). 'I5'o a sol uti onnfn?:{rl lil%&([agy gﬁ%}d;ﬁ)l(%i?ig%gﬁ&%%loyiﬂglhgﬁlgirign@i'5(5@2)‘301?‘6/

benzenes ul sobriphafi3rdilerpffe Hoonp}4-tauinedin: Jrglo8y matrderydned 5d ) (0.6 dHyandest er

0! o SRy e oGS mld PPy Yesadded T BeRESTL 2 oA (L e

was cool edyix@urk KR hEALV S Rl Sor PRAAYRScIMME 1R ted@ibnWhixfurd Waki@lterednd t hen
concentrated. The residue was extracted twce with AcOEt. O ganic | ayer

was washedhtopghshorecelite pedi Bhefiltratthye woseniytod dilpted snd sebNedhOsapéd to

e st RO A TSE AR SRR DSS TR G50 ol
dd, J=2.0,and.d#dd over™NL:3A 1 idondentshidn 9F¥glvent affdrd(chilie Srodud, WBicBwkat (3H, m,

8.60 (1H, s), 8.95 (1H, d, J=2.9Hz),'13.2 (1H,_br s), M5 (MtH) 557. np
228-2. 25 mexidiegby cebmmn phromatogeaphy (@licn gel, AcOEt:hexane=1:3) to provide aniline

(2, 4-dichl - | £ 1:N0) - phenoxy] - qui nol i ne- 8-car boxylic acid
(48). To aﬂ%l(g'tg'?g%g%?% Pfog?é%?ﬁh?hl oro-4- (2-chloro-4- ‘
trifluoronethyl -benzenesul f onyl am no) - phenoxy] - qui nol i ne- 8- carboxylic acid
met hyl 30 ester (47) (402 ng, 0.7 mol) in THF/ MeOH=0.1 nl/0.3 nL was added
AN Nadh (01.)32“53rrL, 0.77 mmol ). The m xture was refluxed for 12 h. After

o 1 Lo PR SR SMIE SO ot o
di ssol ved methytsbbiegleswdfiuhamitle §5) e d otasiobgioniof B-chba@etS-fluoro-4-(quinolin-3-
yloxy)phenylamine (50.2) (0.420 g) in pyridine(2.2 mL), was added 2,4-dichloro-5-
methylbenzenesulfonylchloride 0.360 g. The mixture was stirred at room for 1 h. The
20  reaction mixture was purified directly by column chromatography (silica gel,
AcOEt:hexane=1:3). The product was triturated by hexane to give title compound (0.522
g). Yield 73% as a solid. 1H NMR(300MHz/CDCls) 6 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(51). 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,COs (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
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43 WO 02/ 00633 PCT/ US01/ 20756 Organic | ayer was washed by brine, and dried
over anhydrous MySO4, and concentrated to afford conpound 48 (197 ng, 50%
as a whitgosRldogss 1H NVR (300MHz, DMSO d6) 6 7.32 (2H, s), perffolp&iE2H m,
7.90 (111, d, J=2.2Hz), 7.96 (1H, d, J=2.2Hz), 8.17- 8.19 (1H, ,

8.22-8.24 (1H, , 8.38-8.39 (1H, n‘} 9.11 (1H, d, J:2.2H&) 11. 4 élH, br
5 s), 15, NYIRGOMMEICOME) § KORfI s 57 /=hiH 26 352661, @), Barhs¥3Hom), 8.10-
2,4-Dichloro- , o-di chl.orq-4-  (6- yl = gupnal n- 3-yl oxy) - phenyl ] -5- 10
met hyl - beé&(gﬁﬁ%‘éﬂlﬁgdﬂ%ﬁ{%gém& Fohsip. 3, 5- Di chl or o- 4-
(6-met hyl -qui nlin-3- yloxy)-phenylam ne (100) (400 ng, 1.25 mmol) in
pyridine (0.12 nmL, 1.48 mol)- CH2C12 (4 nl) was added

2, 4-di chl or o- 5- et hyl benzenesul fonyl chloride (325 ng, 1.25 mol). The

m xture was stirred at room tenper atExanple5212 h. The reaction m xture was
concentrated and the residue was purified by colum chromat ography 15
(hexane/ AcOEt =2/1, 80 g of silica gel) to provide conpound (49) (453 ngy,

669 as a white sol3-Chldrio-Mihin i hloy)idfmined 5] Todbolation & 44(3H,
s), 7.31 (3H, s), 7.49 (1H d, J=8,7Hz), 7.61 %3,? s), 7.88-7.91 (2H, m,
8.19 (1H, miyobezene J1@,07e) apd NFyG1.84 £) inEOH(40p Ly ELQE QW) Was41. np

228-230C. t . i
3- Chl oro- 53% 8 F%&gﬁé‘%%&lﬁg@hﬁ? ﬁl}é%e)vﬁ?st}%egﬁgr%%éenﬂeux(f%.lI‘)’ .Aﬁi% Cgohrégol ution
of 3, 4-di ftheiesaotiod mbberezendilieréiDthepugh shenncelll2 padt TROfihtaje waes added 25
portionwi se C120 in CCl4 (25 ni, prepared as describe H et al.
in 1 ndfg. cosgetgiedygiluigd with Sﬂ%ﬂ(@@s(pﬁj))m %tr%?tﬁ‘? glﬁﬂg&g&se{g&)m room

t enper at urﬁeﬁ]ﬁ%@nﬁ%ﬂ%@%@ Wt Rxf%sﬂ@%viﬂ%ﬁﬁéb(? ﬁng ahfl ARB&Bvdr96,804.

extracted wt Conbined ether [ayérs were washed with 10%
Na2SO8 andCdarcemtestioarod thky $cdebnd effordhi B8@milinele (15G1g/80%) was yelbow eolid-at ed to

Sbout 10 L oBR B B 2L B BT i 2 S A g gpenene).
Yk oy SR nepyEp eonpe e SR e ap sy a0 e pel on. e

was fillst ereéd (AH, ongB.08 ($Homb), 8.86 (1H, J=2.8Hz)
The structures for Examples 53-54 and 56-61 are illustrated in Table 6.

Table 6
NO,
\' Cl
HN\(S w
\
N—?/ N
Z 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 Cl Cl H Cl - H 406
58 Cl H H H Me 354 (M+H)
59 Cl H Me H H 354 (M+H)
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celite pad. The filtrate was concentrated to give an oil, which was then
purified by 44 V\D 02/ 00633 PCT/ US01/ 20756 col um chromat ography (silica

gel, AcORygwxees=l :5) to provide the internediate conmpoyd &Qq1A0#4E- 980 9)
as a yellom10|l Part 2 5 3-Chl oro-5-fluoro-4-(quinolin-3-yl oxy)phenyl am ne

(50. 2).

3-chl oro-5-fl
NHAC1( 1. 64 Q)
m xture
m xture was f
concentr at ed,
The conbi ned organic | ayers were washed with brine

The

m.x3) .

Na2SO4. Concentration of solvent afford crude product,
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To a

sol ution of

déqmpqmw

i ndf i n;

3- W ox

y)\n?ctro

ben¥ene

(56. 1)

082 G¥oHy)

and

OH(50

was

eat eq

Uﬁll.)

I tO reft

TH2

(5
quifo

L) g Wa
- 1%h

afded
After c

TTHT P
ool 1 ng

(1.9
the reacti

2 Q).
on

iltegred

!

hr @ugh

diluted

shert

iAth sat

ZSUQL@

3 and 1

padH Th

extira
eXxt+a

e fHItr

ad1d was

ct od i
cteg—wW

t h AcOFEt ([
L) [\ "™

50.2 (0.420 g) -as a colorless solidEsdmpass 3 N
[ 3- Chl or o- 5-f | uor o- 4- (qui nol i n- 3-yl oxy) phenyl ] - 2, 4-di chl or o- 5-

met hyl -

was a

benzenesul f onam de (50).
3- chl or;0- 5-f | uor o- 4- &gl
pyridine(2.2 nl),

e 32 R

or o-

To a solution of

A Wén%&”t‘hih%ofe\ﬂ@ 68)g, 00 nﬂﬁ&P

net hyl benzenesulfony

wh

and drie
ich was p

ch

(30

d over
urified

AcCEt : hexane=1:3) to provide aniline

gagin

| ori de

0.360 g. Tha3iistiloreeS-nitsobehiane €452, 20mmdlpwert dnssoIthé lmmmlwsﬁﬁ oOur e

was purifie
AcCEt : hexdh

s)

% éfd%%%a O Bl e

cowpgugg( g_ﬁ ﬁga h. Qlet c&)le{)h@n §Lébé§nt§ 53 Qh1l, deiodizodNiviR{ed 0 AMitd

7. 11(

onat

i

1 H,

RSB e

m, 7.21(

TRENYH

1 H,

w3olid 2.

. J=2. 6Hz)

Shutfteeasdts 150

43( 3H,

7.36( 1H, tp“rsmpl,tatad Wmc‘h Vﬁf&(ml-li@ctapj by fiftragien gﬁer atemyes tpgtlgqqlvedhe pm@ugtp@)

8. 80(
3- Cnl

15

20

25

GBbArem
was added K2C03 (2.8
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The m xture was refluxed for

yellow powder. (1.06 g) "H NMR (ds-DMSO) & 8.37 (s, 2H); 7.76 (bs, 1H); 7.30 (dd,
1H); 7.23 (bs, 1H). MS (M-H) 372.

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~
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 d, 1H), 8.346 (m, 2H), 7.891 (d, J=8
Hz, 1H), 7.794 (d, J=8 Hz, 1H), 7.466 (t, I=7.2 Hz, 1H), 7.321 (t, ]=7.2 Hz, 1H). MS (M-
H) 304.
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reaction mxture was filtered through a short celite pad. The filtrate was
concentrated to provide conmpound 51 (2.07 g, quant.) as a brown oil. 1H 45
WO 02/ 00633, R%hédsS01/ 20756  NVR(300MHz/ CDC13) 6 7. 02( 1H, q!CTJUS%l/%"’%);
7.61(1H, m, 7.72-7.80(3H, m, 8.10- 8.18(2H, n), 8.45(1H, d,
8.82(1H, d, J=2.8Hz). Exanple 52 5
3- Chl or o- 4- (qui nol i n- 3-yl oxy) phenyl aﬁi‘?‘\‘ép{eéﬁ). To a solution of
nitrobenzene 51 (2.07 g) and NH4C1(1.84 g) in EtOH (40 nL) H20 (10 L), was
added iron powder (1.92 g). The m xture was heated to reflux for 1 h. After
cooling the reaction m re was filtered thratgh short celite pad. The
filtrate was 10 concentrdted, diluted with sat JNaHCO3(30 nlL) and extracted
with AcCet (30 nL). T nmbi ned organic |a @ ere washed with brine(30
1

m.) and dried over Na2 Concentration of sol vent afforded the
aniline 52 (1.77 g, 959 iyel | ow so%d RCI300MHz/ CDC13) 8 3. 77
(2H, brs), 6.63 (1H, dd, |J=2. 7Hz J=8.6 (dH, d,éJ:2.7Hz), 6. 99

(1H, d, J=8.6Hz),7.24 ( $3=2. 5 : 749( N\ 7.b6 15 7.64 (2H, m,
8.08 (1H, m, 8.86 (1H, J:2 he structures Or fxanpl es 53-54 and
56-61 are illustrated in TabIe6N02 gNX zY
Conpound VWX Y Z M5 (MH) 3=/ HCd HH372 54 HH HH 304 56 Hd
HHM 35257C1Ld HO H Me
55 56
5 Compound 55. By the method of Abuzar et al, (Ind. J. Chem 20B, 230-

233 (1981)) 2-chloro-4-nitro phenylisothiocyanate (Lancaster) (0.95 g) was coupled with
2-amino-4-chlorotoluene (0.69 g) in refluxing acetone to form the mixed thiourea 55 (1.5
g). 'HNMR (DMSO0) & 10.021 (s, 1H), 9.789 (s, 1H), 8.373 (m, 1H), 8.197 (m, 2H),
7.441 (4, J=1.6Hz, 1H), 7.315 (d, J=8.4 Hz, 1H), 7.268 (dd, J=8.4, 2. Hz, 1H), 2.237 (s,

10  3H). MS (M+H) 356. CHN calc: 47.20 %C, 3.11 %H, 11.80 %N. Found: 47.24 %C,
3.15 %N, 11.69%N.

Example 56

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) & 8.989 (br d, J=8.4
Hz, 1H), 8.365 (d, J=2.4 Hz, 1H), 8.291 (dd, J=9.2, 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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58 0 HHHM 354 (MH) 59 O H M HH 354 (MH) 46 WD 02/ 00633
PCT/ US01/ 20756 Compound V WX Y Z M8 (MH 60 O O HHH372 61 d H

SO2Me H Hw#l@oogsanpl e 53 5 Conpound 53. 2-am no- 6- chl or olpgnzgdolheze! e
(3.68 g, 20 mmol) and 1,2,3-trichloro-5-nitrobenzene (4.53 g, 20 mmol)

di ssol ved in. anhyd DVBO. (10 . Solid K2003 (3. 22 mol
e added SATERRITEEEH SHOWE P VRS 0 syt by 4T Cofietigaly | nen

poured i ntgy HEapib f8laise h BRGNBletEionA NS (RI-Mphd®W sol id precipitated which
was collected by filtration after attenpts to dissolve the product in 10

ethyl acetate failed. The yellow solid was suspended in 100 nL of ethyl
acetate and heated to reflux. After fa?n?#li to room tenperature,
filtration, rinsing with ethyl acet a]%e I"T'owed by hexanes, and drying
under wacuum provi ded the nitro conpound 53 as a yellow powder. (1.06 g)'
1H NVR (d6-DMSO) 8 8.37 (s, 2H); 7.76 gbs, 1|—?; 7. 30 (dd, 1%2.; 7b/23 (bs,
1H). MB (MH 372. 1By theangthed siExample pdegzothingols 58 gyasmrensresein 78%

2-chl or 0- 4-pyist | tassi um t-but oxi de (12 nmol) in THE
(16 nb) el e E P A e cbenzothi asol ¢ (2,75 g) i n THE (6

m.). The m xture was heated at reflux overnight then quenched into water
(100 nm.). The product is extracted \gﬂ'th %t yl ene chloride and purified by
flash chromat ography to afford conp 300 ng) as a yellow solid. 1H
NI\/R(qg-acetone) 6 9.74 (br s, 1H), 9.214 (br d, 1H), 8.346 (m 2H), 7.891
(d, J= 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). M ( NBy e mhtheddf Extamphd58.c00aBRzeIe FOVBE prograbin 30%

yield as a yellow solid. MS (M+H) 354.

Example 60
15
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) & 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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Exanmple 55 N0O2 N0O2 \ I V' A C HN/SI HII!'SC HN M M 5556 5
Compound 55. By the nethod of Abuzar et al, (Ind. J. Chem 20B, 230 233

(1981)) 2wehd206834-nitro phenyli sot hi ocyanat e (Lancast er) wcd/&p1@)759aS
coupled with 2-am no-4-chlorotoluene (0.69 g) in refluxing acetone to form

1y ”‘sxé%bﬁiﬁé’ﬁﬁé‘ﬁgs w5, 47 iy W%@”ﬁd i Happe iy 3B e dnfy’ 32

Hz, i@[gg 6J= 8.4, 2. Hz, . 237 (s, 10 3H). M5 (MtH) 356 CHN
cal c 47 20 9 11 %4, 11.80 %\. Found 47.24 9%, 3.15 %N, 11. 69%N.
Exanmpl e 56 15 Conpound 56. To a cool sol uti on of thiourea 55 (0.63 g) in
chloroform (6 nL) was added brom:&e £n O%S|OV\A y. The m xture was then
heated to reflux for 2 h. On cool r% ?‘fe solids were coll ected by
filtratsion and then triturated with acetone to afford benzothi azole 56 as
its HBR salt (0.5 g). 1H NVR (DVMSO 6 8.989 (br d, J=8.4 Hz 8. 365

(d, J=2.4 Hz, 1H), SRabuptipneflt gfgrozderwaaveﬁzo ‘phie 6 by qdnexdmylbe‘fslm (br 20
. 2.557 9.38 UC, 2.34 %,
3? 84 O 3@]& ﬁé‘%‘;@ ﬁég%p@fgﬁ%&@)éﬁ%‘l%@ﬁ& I?H%@If 735 Conpound 57. By

t he net hod of Exanpl es 55 and 56, 2, 6-dichloro-4- nitrophenylisothiocyanate
was coupled with 3,5-dichloroaniline to formthe 48 WD 02/ 00633
PCT/ US01/ 20756 correspondi ng m xed t Hablg ea whi ch was cyclized with

brom ne to afford benzot hi azol e NH,
v cl
HN\( W
\
N / X
10 N ¢
Compound X X V/ 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 8.78 (s, 1H); 7.29 (d, 1H); 7.41 (d, 1H); 7.27 (d,

50

1H); 6.86 (s, 2H); 5.42 (s. 1H). MS (M-+H) 344.




57 suitable for use in the next reaction. M5 (MH) 406 Exanple 58 5 By the
nmet hod of Exanple 53, benzothi azole 58 was prepared in 78% vyield as a

yel | ow solyicfobzs( MHH) 354, Exanple 59 10 By the method gicrfRx@RIARs 53
benzot hi azol e 59 was prepared in 30% yield as a yellow solid. M5 (MtH)

354. Exanple 60 15 Conpound 60. 2, 7-dichl orobenzot hi azole (0.85 g, 4.2
mmol ) and 2, 6- di chl oro-4-nitroanilil@mBledSy  10. 4 mol) were dissolved in
anhydrous DMSO (10 nm.). Solid Cs2C33 (4.1 g, 12.5 nmmmol) was added and the
reaction m xture heated to 80 Cfor 16 h. Let cool, then poured into 200
mL DI water. Excess 'EENMR{I0MISH)dai0e0Was] ) 7ddubr sl 1iE)ed 3hi(d,i=48dt1,d Hci d.

The aqueous_| ay was extract m. of ethyl acetate. The conbi ned
organic Ia@j@ré %}’é‘fﬂa@ﬁédz ﬁﬁs@%ﬁgﬁéd brine, dried over MSM,
filtergd, and concentrated to a yellow brown solid. The insolubility of
this conpound prevented purification, so the crude material was used
directly in the next reaction. 1H NMRnipglo®8Hz) (d6-acetone) 6 10.35 (bs,
1H); 8.36 (s, 2H); 7.37 (t, 1H); 25 7.30 (dd, 1H); 7.21 (dd, 1H. M5 (MH
371.9. Exanple 61 By the nmethod of Exanples 55 and 56, 2,6-dichloro-4 30

ni trophenyl i sot hi ocyanat 68 WaBtdtéBRith BACHIIHY@ ScoediRt Efimeitiols B@scHbed ( 4-
am nophenyl )-sul fone to formthe correspondi ng m xed thi ourea which was

cyclized wierdin thafferidirempound 6% psia brearisl/Brayselié aBar reciystabizationfrogdioti n t he

R e s A DR S A R S TH

416. (t, 1H); 7.11 (d, 1H); 6.87 (s, 2H); 5.44 (bs, 2H). MS (M+H) 344.0.
Example 69

15 'H NMR (DMSO) & 10.08 (s, 1H), 8.31 (s, 1H), 7.76 (d, J=8.4 Hz, 1H),
7.57 (d, 1=8.4 Hz, 1H), 6.73 (s, 2H), 5.90 (s, 2H), 3.17 (s, 3H). MS (M-H) 388.

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 chioride (1 equiv.), 2,6-lutidine (1 equiv.) and catalytic DMAP

overnight at ambient temperature. The reaction was diluted with methylene chloride,
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Exanpl es 62-69 5 Reduction of the nitro derivatives of Table 6 by Method A

described in Exanples 16-23 gave the corresponding anilines illustrated in
Table 7. Modzz \H2Z V.G HNw [1~O X 10 Z Y Conpound “o¥p50Y2desM6 (MrH)
62 d H H H 344 63HHHHH276 64 HCA HH M 324 65l§C1HC1H

378 66 C HHHM 324 67 HMe b H324 68 G O HHH344 69 O H
SeMe H H w&BedEwithy ¥ HoL anﬂshwrm:e Theerganis Bye) W wnpentyated then pursfiedy (g

19 o bty e A R i,

7.48 (br syitdbther/Hex@de.(d, J=1.8 Hz, 1H), 6.72 (s, 2H), 5.91 (br s, 2H).
(MrH) 378. 5

5

Table 8
B
°\JJ c
HN™
D
v cl
HN. _s W
Yoo d
Z v
MS
Compound | A | B C D|V | W X Y | Z | M-B)
70 |Cl |H |cl Me |Cl |H |Cl H |H |564
71 cl [H |cl H |Cl |H |C H |H |550
72 |Cl |H |CF/ |H |a [H |d B |H | 584
73 |cl |H |cl H |H |H |H H |H |482
74 |Cl |H |C/ |H |H |H |H H |H |516
75 |Cl |H |cl Me |H |H |H H |H |49
76 |Cl |H |c H |cl |H |Cl H | Mo | 530
77 |Cl |H |CF |H |C |H |d H | Me | 564
78 |Cl |H |CI H |Cl |Cl |H Cl |H | 584
79 |Ci |H |CR |H |Cl |Cl |H ClL |H |618
80 |Cl |H |cI Me |Cl |Cl |H Cl |H |598
81 |Cl |H |CI H |Cl |H |H H | Me | 530
8 |Cl |H |CFH |H |l |H |H H | Mo | 564
83 |cl |H |C Me |Cl |H |H H | Mo | 544
84 |H |H |COMe |H |Cl |H |H H | Mo |-
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Exanpl e 68 Crude 58 was reduced with SnCl2. 2H20 accordi ng to net hods
described herein to afford conpound 68 as a greenish/gray solid after
recrystal {yiZalh@3 fromhot 10 ethyl acetate/hexanes (1.14 ghrushil2NVR
(d6-acetone) 8 8.87 (bs, 1H); 7.40 (dd, 1H); 7.30 (t, 1H); 7.11 (d, 1H);
6.87 (s, 2H—5.44 (bs, 2H)y NS (M:H) 344 Q. Exanple-69

. 1 Q. LE-LH-NMR_( DMBO)
10. 08 (s, 8.31 (s, |1H),| 7.76 (d, J=8.4 Hz,| 1H), [7.57| (d,| I¥54 {,

LH) ,
1H), 6.73 5. 90 |( 2H) ~ 3.11% (ISxs 3 MB LM H) 388.7 E@g_}yes;
70-91 20 SJr%foo at |n(()in %? taae ani?i nesi)of yabﬁ?? bykt he rr%t hod pf gmnl e 3
or one of|thegset hods] belfow @rovi dds t|h@l gapquvids i | | Hst rHt ed530h Tabl e 8.
Met hod D. To-a solutlion lof aniline lin nethyl eng chloride (10 nl/g)r—was
added sul f onyl 86hl or@e (H. 1 €% 1. 5§ Bqui& )| Hn |Mdehyl epE chHor *4 Thén

N

pyri di ne (2—25gqui v.él i >HW,IM@P. | %: XEOT 8T S o5 O™ ytﬁog ANt Ed D)
N X

pl acing onja rotary |evVaporatjor a ent |pregsure w ath tenperafure
at 40 to 60 C. gffter| @ tlog1l8 @) the telr € @1s | goncentHat eH upfi®y vaguum

and redi ssolved in nethvl enel chlorild ElLa hromat ography—wth-0-20%

de h_ ¢ t h
ethyl acetate i meth§l e chEBri de Br gWldd<Ck Heldesi rpd  pHod[ié%$4 whi ¢h can
of ten be tituggtedwihett or —hexane~t rovd g of 7d d 30
Method E. A sol9gti on {8# iIT@e (0.?mw§‘?l) iIE acge(?%i/r[]% garrL];-lOwathreat ed
with aryl sulfoegyl chipriige (@%qui VH) , | @ G-Hut|isibege (LHeqUHV. ) 626d
catal ytic overhi ght at! amhi ent tenperlaturle. The reactioniwas diluted
wi th nethyl ene chloride, 51 WD 02/00633 PCT/US01/20756 washed with 1 N HC
and then brine. The organic |ayer Waﬁxézlgn%%trat ed then purified by flash

chromat ography to yield a foam which tBUPG of ten be crystalized by
trituration wth ether/hexane. 5 Table 8 B

'H NMR (ds-acetone) & 9.19 (bs, 1H); 8.51 (s, 1H); 7.74 (d, 1H); 7.72 (s,
5 1H); 7.43 (s, 2H); 7.37 (d, 1H); 7.28 (dd, 1H); 2.46 (s, 3H). MS (M-H) 563.9

Example 71

'H NMR (ds-acetone) 8 9.19 (bs, 1H); 8.22 (d, 1H); 7.78 (d, 1H); 7.74 (d,
10  1H); 7.67 (dd, 1H); 7.43 (s, 2H); 7.37 (d, 1H); 7.28 (dd, 1H). MS (M-H) 549.8.

Example 72

"H NMR (ds-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 (4, 1H); 7.36 (t, 1H); 7.30 (dd, 1H); 7.20 (s, 1H). MS (M-H)
482.0
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Ofl HND VO HN-I1lgW NX z Y M Conmpound ABCDVWXY Z (MH
700 HO M d HO HH564 71d HAQ HOD HO HHB55 72 Cd HCF3 H
A HO Hyd@ibess73 0 HO HHHHHHA482 74 O H CF3 hditoéise 516

75d HO MM HHHHH49 76 G HO HO HO HM 530 77 O HCF3 H
d HA HMe 564 78 HA HO d . HO H584 790 HCF3HA d HO H
618 80 0 HA M G O HO H598EXMRY’d 0 HO HHHM 53 82 d H
CF3HO HHHM 564 83 Cd HA MO HHHM 544 84 HHCOM HCO HH
H Me 52 WO 02/00633 PCT/US01/ 20756 MS Conpound ABCDV WX Y Z (MH)

85 A HO HO H MHNMREH-acetone) 8 9.67 (br s, 1H); 9.07 (bs, 1H); 8.59 (d, 1H); 8.34

(d, 1H); 8.04 (s, 1H); 7.91 (d, 1H); 7.77 (d, 1H); 7.61 (d, 1H); 7.42 (d, 1H); 7.36 (t, 1H);
5 7.32(dd, 1H); 7.20 (t, 1H). MS (M-H) 515.9

Example 75

'"H NMR (ds-acetone) 8 9.47 (br s, 1H); 9.06 (br s, 1H); 8.55 (br s, 1H);
10  8.05 (brs, 1H); 7.8-7.6 (m, 3H); 7.5-7.10 (m, 4H); 2.24 (s, 3H). MS (M+H) 497.9

Example 76

'H NMR (DMSO) & 10.96 (11, s), 10.11 (1H, s), 8.12-8.22 (1H, broad),
15 8.06 (1H, d, 8.6), 7.90 (1H, d, J=2.1 Hz), 7.65 (1H, dd, J= 8.6, 2.1 Hz), 7.23 (1H, d, J=
3.5 Hz), 7.10-7.20 (31, m), 2.44 (3H, s). MS (M-H) 529.8.

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, J = 8.6 Hz), 7.10-7.26 (4H, m), 2.43 (3H, s). 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, J=2 Hz, 1H), 7.71 (dd, J=8.4, 2Hz, 1H), 7.50 (br s, 1H), 7.35 (d, J=1.6 Hz, 1H),
7.25 (s, 2H). MS (M-H) 584.
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86 C1 HCF3 HAO HM HH564 87 d HA M A HM HHS544 88 C1 HC1L H
d d HHH550 89 Ct HCR3HA d HHH584 90d HA HO HSO®2Me HH
594 91 GyoebessH € H SO2Me H H 628 Exanple 70 1H NWVR (pdGrenebene) 8
9.19 (bs, 1H); 8.51 (s, 1H); 7.74 (d, 1H); 7.72 (s, 5 1H); 7.43 (s, 2H);

6

7.37 (d, 1H); 7.28 (dd, 1H); 2.46 ( ¥B (MH 563.9 Exanple 71 1H NWVR
(d6-acetone) 8 9.19 (bs, 1H); 8.22 ?‘%ffnl ; 7.78 (d, 1H); 7.74 (d, 10 1H);
7.67 (dd, 1H); 743(s 2H); 7.37 (d, 1H) 728(dd 1H. M5 (MH 5498
Exanple 72 1H NWR ( acetone 8 10.05 (bs, I—&

lH) 8.06 15 (s, f NVR®N )&N} 591s, iﬁ)(lvﬁﬁl () 1H}. 841568(@;1253-1}&7113‘13 (d,

0 5a (bs, %ﬂé@rﬂ@) N6 Y oL Tl AN b ssieng) €

7.41 (8, YH)I=1/ 886, ;(H) M@(Mz{)’mg(dd 1H); 7.20 (s, 1H. M5 (MH 482.0 53
WO 02/ 00633 PCT/ USO01/ 20756 Exanple 74 1H NWVR (d6-acetone) S 9.67 (br s,
1H); 9.07 (bs, 1H); 8.59 (d, 1H); 8.34 (d, 1H); 8.04 (s, 1H; 7.91 (d,
1H); 7.77 (d, 1H); 7.61 (d, 1H); 7.4 a(,ﬂgl%$§) 7.36 (t, 1H); 5 7.32 (dd,
1H); 7.20 (t, 1H. M5 (MH 515.9 Exanp 1H NMR (d6-acetone) 8 9.47 (br
s, 1H); 9.06 (br s, 1H); 8.55 (br s, 1H); 10 8.05 (br s, 1H); 7.8-7.6 (m

3H): 7.5-7.10 AH): 2.24 (s, 3H. MS (MrH) 497.9  Exanpl
i (m 47 Rk b0y 5H1)1.37 & A 8% ), P18 8415, 7.90 (m,

10 1H), 7.53 (brs, 1H), 7.35 (brs, 1H), 7.25 (brs, 2 H), 2.415 (s, 3H). MS (M-H) 598.
Example 81

'H NMR (ds-DMSO) & 11.44 (1H, broad s); 9.96 (1H, broad s); 8.33 (1H,
15 d); 8.19 (1H, s); 7.99 (1H, dd); 7.43 (1H, broad s); 7.26 (2H, s); 7.07 (1H, d); 6.97 (1H, t);
2.35 (31, 5). MS (M - H).529.9

Example 82

20 'H NMR(ds-DMSO0) & 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,
£); 2.36 (3H, 5). MS (M-H) 564.

Example 83
25
"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.
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1H NVR (DMBO) 8 10.96 (1H, s), 10.11 (1H, s), 8.12-8.22 (1H, broad), 15
8.06 (1H, d, 8.6), 7.90 (1H, d, J= 2.1 Hz), 7.65 (1H dd, J= 8.6, 2.1 Hz),
7.23 (1H wo oxdigess3- 5 Hz), 7.10-7.20 (3H, m), 2.44 (3H, s) padoVhidse 529 8.
Exanple 77 20 1H NVR (DVMSO) 8 11.11 (1H, s), 10.11 (1H, s), 8.27 (1H d, J=
8.0 Hz), 8.16 (2H, s), 7.94 (1H, d,_J= 8 6 Hz), 7.10-7.26 (4H m), 2.43
(3H s). MBS (MH 563.9. rap 192.6 ExamRlsRdi e’ 78 25 1H NMR (DMSO) 6 11.49
(s, 1H), 10.44 (s, 1H), 8.164 (d, J=8.4 Hz, 1H) 7.95 (d, J=2 Hz, 1H), 7.71
(dd, J=8.4, 2Hz, 1H), 7.50 (br s, 1H), 7.35 (d, J=1.6 Hz, 1H), 7.25 (s,
2H). M5 (M H) 584. S5H MOIR240860)RAN.0SAH, OHNG); EXG i, érd8l 98 NVEHIVEO) 6
11.59 (s, 1H), 10.40Q (s, 111), 8.368 (d.. J=8.4 Hz, .1H) .20, (br..s, .1H),
8.00 (br c@);k%-%.(%HP&),; g-fﬁ)(,le%f%g%F-Zé,(?%ﬁ); 7-9.7é£1§= O ,6-93:(136%%,{599@3)57. 274
5 (d, §:1625 Sy H . M5 (MH 618 Exanple 80 1H NVR (DVBO) 5 11.37 (s,
1H), 10.4 %SHL’ , 8.19 (br s, 1H, 7.90 (m 10 1H), 7.53 (br s, 1H),
7.35 (br s, 1H), 7.25 (br s, 2 H), 2.415 (s, 3H). M5 (MH 598. Exanple 81
1H NVR (d6-DVBO) 6 11.44 (1H broad g): 9 (1H, broad s); 8.33 (1H, 15
d): 8.19 (1H, s): 7.99 (1H dd): 7.4@’(‘&9{6 road s): 7.26 (2H, s): 7.07
(1H, d); 6.97 (1H, t); 2.35 (3H, s). M5 (M- H).529.9 Exanple 82 20 1H
NVR(d6-DMSO) 5 11.26 (1H, broad s); 9.96 (1H, broad s); 8.12 (1H d); 7.93
(1H, d); 7.69 (1H, dtj NMR4Z-DMSO)T bads )H, brogix)( 27 (H,; bryad®; 8.181(1H) ;

6-97 ({4t biga %ol 8a b 1) aa)T AW 628 s), P53 T8 3T 05 (11, 0); 230 (31,
s). MS (M-H) 529.9.

Example 86
15 | "H NMR (ds-DMSO) & 11.43 (1H, broad s); 9.79 (1H, broad s); 8.34 (1H,
d); 8.19 (1H, s); 7.99 (1H, d); 7.44 (1H, broad s); 7.24 (3H, s); 7.04 (1H, d); 2.30 (3H, s).
MS (M - H) 564.
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 (3L, 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.
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25 1H NWR (d6-DMSO) 5 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 wo2/0833 2.36 (3H, s). M5 (MH 543.9. 55 WO 02/1gaa3d1/20756

PCT/ USO01/ 20756 Exanple 84 1H NVR (d6-DMSO 8 11.02 (1H, broad s); 9.96
(1H, broad s); 8.16 (2H, d); 7.97 (2H, d); 7.43 (1H, broad s); 7.26 (1H,
s); 7.07 (1H, d); 6.97 (1H, t); 2.62 (3H, s); 5 2.36 (3H, s). Exanple 85
1H NWVR (d6-DVSO) 6 11.28 (1H, broad BlamPed® (1H, broad s); 8.13 (1H, 10
d; 7.93 (2H, d); 7.70 (1H, dd); 7.44 (1H, broad s); 7.21 (3H, s); 7.05
(1H, d); 2.30 (3H, s). Ms (MH 529.09. Exa le 86 15 1H NVR (d6-DVBO) 6

11.43 (1H, broad s):1 4 d 7. 99
(1H, d): 7.44 (1H, b &61%?(5430@31?()“5?8@ (]Jéwﬁ’i é@eﬁﬁ@%"ﬁﬁ

(M- Hys 566 @mlm 8H); 294@d4J%z( @Iﬁ) D|\75®)(d8 11=3 222Hz1+HH)p7'oacﬂdsJ 8@ 79
(1H, broad H) 217[ 23%) 8 (1H broad s); 7.23 (3H,
s): 7.04 (AHz Hi)ﬂ 55 S(?,HD 732)65 (5,23, G Ss%H)- Mﬁ (MAD 5Pf- 543, 9. 25 Exanpl e
88 1H NMR (d6-acetone) 8 9.92 (bs, 1H); 9.35 (bs, 1H); 8 23 (d, 1H); 7.78
(d, 111); 7.67 (dd, 1H); 7.45 (s, 2H); 7.36-7.29 (m 2H); 7.16 (dd, 1H).
M5 (MH 549.8. 30 Exanple 89 1H NVREXafiple®dt one) 8 8.45 (d, 1H); 8.06 (s,
1H); 7.97 (d, 111); 7.46 (s, 2H); 7.33-7.29 (m 2H); 7.16 (dd, 111). M5
(MH 583.8. 56

10 'H NMR (DMSO) 5 11.55 (br s, 1H), 10.40 (br s, 1H), 8.38 (m, 2H), 8.22
(br s, 1H), 8.02 (br d, 111), 7.77 (dd, J= 8.4, 2 Hz, 1H), 7.55 (br s, 1H), 7.295 (s, 2H), 3.19
(s, 3H). MS (M-H) 628.

Example 92
15
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 CHCl3/AcOEt to afford compound (92) (348
mg, 29%). "H NMR (300MHz,DMSO-ds) § 7.34 (1H, dd, J=1.9, 8.6Hz), 7.42(1H, d,
25 J=2.8Hz), 7.55 (1H, s), 7.79 (1H, 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

57



WD 02/ 00633 PCT/ US01/ 20756 Exanple 90 1H NVR (DMSO) 6 11.43 (br s, 1H),
10.40 (br s, 1H), 8.33 (br s, 1H), 5 8.16 (d, J= 8 Hz, 1H); 7.94 (d, J=2

Hz, 1H), Y/ d, J=8.2,2 Hz, 1H), 7.71 (dd, J=8.4, 2 5 (b
s, 1H), 7%?6%%??; 2H), 3.22 (s, 3H. M (I\/EH) 594 Exarrpl e%glﬂd%mgﬁéN( r

(DMSO) 6 11.55 (br s, 1H), 10.40 (br s, 12jl br s,
1H), 8. 02 copkngjto ropy, tempvr?w(r@dlceﬁﬂat% s aéd@i’zto tbﬁ;ea*?orsgmffw whichpgas 7 595
(s, 2H), i 1
S yar oy achasigBed Akt ACA bR (RSP AOR Dronic aver was1be 1 1 ne
[I\/t()ll 21 g, vﬁlﬂﬁﬁma;rdh):d operephydrdusiigs Odj amg cbncehi:ra(élde AruBoresidae 24s po2fred (1948)
rley et a 6NH280 n..an iL.ce th. To the
fsoI ugloon Wé’l@“’(&@r@ i’dﬁ Ff)lf\)cg%z %’t%} SlH‘I’f) g%@ aﬁﬁ’&@ﬁmﬁﬂ%}n&ti rred
or mny 67 %ﬁ@kk kﬁ@?@ 87@%‘”?9 g ancy @bQye sPi azo
reacti on msa({sur e%va 921 d to?t Tef ux(}%?\lg sol ut?(%n 51ftelrJQSOSE n the
reaction rf.S4(UHed,Wes. 6] 268 (23, rsb;c&ﬁ&(éﬁi;drhﬂtﬂ.ﬁ}éz) and was neutralized by 6N
NaOH. The resulting insoluble material was collected by filtration. This
solid was recrystallized by CHC13/ AcOEt to afford conmpound (92) (348 nmg,
299 . 1H NMR (300MHz, DMSO-d6) 5 7. 34nfabhble®d. J=1.9, 8.6Hz), 7.42(1H, d, 25
J=2.8Hz), 7.55 (1H, s), 7.79 (1H, d, J=8.6Hz), 8.50 (1H, d, J=2.8Hz).
Exanple 93 3-(2,6-Di chloro-4- nitro phenoxy) - 6- met hyl - qui noline (93). To a

30 solytion of 3-Hy net olin .19, in DMF
(3.5 nl& was addecdig'ﬁéﬁfq %‘b‘@/“b @ RN “‘5%!1 %é %yfhgrgfl)drﬁbgi Z)‘Aﬁlen

portion atso[&f?ﬂ‘of@%%ﬁﬂ@hl@f@4 ~i¥d- §nen%xg) G—ni’etl‘ﬂyﬁ{uﬁﬁdlﬁl@(%)qlilll@ fgbengene (509
ng, 2.25 mol was adde d the reaction m xture was heated

at 50 C wi mmole‘)tandrcmﬁgmﬂm(\@) thde@%}rm&'ﬂ W@M@@Sﬁ@@g@f/@b"ﬂ%ﬂc ool i ng
to roomt SR %e'dra?'lO(l) 96 %6%52 ﬁl%%%ghcgn% otfaﬁron%@%ﬁ%d@]&gré' Efded\@mh‘f h was

hour intervals. After 32 h heating was stopped and allowed to stand overnight. Insoluble

15 material was collected by filtration, and this solid was washed with water twice to afford
compound (94) (443 mg, 80%). 'H NMR (300MHz,DMSO-dg) § 7.94 (1H, 4, J=3.0Hz),
8.14(2H, s), 8.56 (1H, s), 8.65 (2H, s), 9.09 (1H, d, J=3.0Hz).

Example 95
20
3-(2,6-Dichloro-4-nitr0-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,N; in Et,O 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
MgS0y, and concentrated to afford compound 95 (415 mg). '"H NMR (300MHz,DMSO-
ds) & 3.89 (3H, s), 5.75(2H, br s), 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).
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then acidified with 2N HO and extracted twce with AcOEt. Organic |ayer
was washed wth brine, dried over anhydrous MgSO4, and concentrated. Crude
resi due we@opursdd i ed by col um chromat ography (hexane/ ACBET/AE841120780 g of
silica gel) to afford conmpound 5 93 (510 ny, 67% . 'H NVR (300MHz, DVSO d6)
S 7.52-7.57(2Hin), 7.61 (1H s), 7.04(1k d, J=8.6Hz), 8.63 (2H s), 8.86
(1H, d, J=2.9Hz). Exanple 94 10 xample 9

3-(2,6-Di chl oro-4-nitro-phenoxy)-qui noline-6-carboxylic acid (94). A

sol ution of 3-(2,6-dichloro-4-nitro-phenoxy)-6-nethyl-quinoline (93) (510
my, 1.46 mol) and cBi(éAminoer2/I6rdighlote-pheaexywuirolir-oreathoxyhic acid

H2S04/ H20=2..4 nl/ 4. heat 1 Cwhile.th 292.. ti
of chr o o BEYHSIEORE e RAIMEIET GHL S AEaRT Ty HE P OUSP e et i ng
was st oppedadpgyial Acﬁ’&\ﬁ'fétﬂy@eﬁéla(z_g) @V BhBDtand NEAIYLEEmED 5 BBh@bl)dh Was

collected by filtration, "and this solid was washed with water twice to

afford comQBAEHF/Svater(8 2d-/he mIgdwL )vids aned rsopameiRBongs§-36umobg TheH  d,
J=3.0Hz), 8. 14(2H 8, 56 o B : . L 1=3: OHz) .
Exanpl e) 95 reaféoém(wﬁt,ug‘%ﬁascﬁﬁg)r%d}% ﬁﬁ% r18§306‘2b§%(3§ay n—%%‘l”%%lr?rﬁé’%@cyagf}gé ‘Ii’C a)ci d

met hyl  estffic ¥89 wasied dySIHR taceBn®fand then BtOH. The filtrate was concentrated, and
3-(2,6-Dichloro-4-nit roégeheno%-(%ui naol i ne- 6- car boxyli.c. acid (94}1)§ 443 ny,
0.93 mol ) sarNeHGOTMES pddpdanyl oxpactegitage wHhde Q- ElTBenic lavet vanhwagisddyar ed

from ni,pro t d 0 Ak Lot ol 25
. t £ 96 §3 Mg o
stirre bat %ggg’mﬁ%{ée%ge?gﬁ%}(gé?%&gé%ﬁaﬁ%«céé?r_é(l(iéﬁt) was' aé%ggh%ﬁo t ﬁgé r e%ct i on
mxture, \Whbcheighy. LHAMRABOGHZDSO-GAE INHSDB syyas7Heks) 6.7 QhE sy, esi due,
which was extracted twice with AcOEt. Organic | %ger was washed by bri ne,
dried over 7afiydh 8uE2. W09 428, Dohberth.&).60%4 d thid 5r2%%shpound 95 (415
ng). 1H NMR (300MHz, DMBO- d6) 6 3.89 (3H, s), 5.75(2H, br s), 6.76 (2H, s),
7.73 (111, d, J=2.9Hz), 8.09 (2H, s), 8.67 30 (1H, s), 8.94 (1H, d,
J=2.9Hz). 58 WD 02/ 00633 PCT/ USO1/ 20 EtamHe 8fpl e 96 3-(4- Am no- 2,
6-dichhgro-phenoxy)-quinoline-6-carboxylic acid
3-Hydroxy-8-quinolinecarboxylic acid methyl ester (97). To the
mixture of 8-quinoline carboxylic acid (500 mg, 2.89 mmol) in THF (80 mL) was added
CH,N; in Et;0 sol. [Prepared from nitrosomethylurea (1.65 g) and 50%KOH (5 mL)] at
room temperature. The reaction mixture was stirred for 12 h and then concentrated to
20  give the intermediate ester. '"H NMR (300MHz,DMSO-ds) 6 3.92 (3H, s), 7.60-7.70 (2H,
m), 7.93-7.96(1H, m), 8.14-8.17 (1H, m), 8.44-8.48(1H, m), 8.97-8.99(1H, m).
To a solution of the intermediate 8-Quinolinecarboxylic acid methyl ester (2.89 mmol) in
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 NaHCO3, and extracted six times
25  with CHCl;. Organic layer was dried over anhydrous MgSOs, and concentrated. Crude
residue was triturated with CHCls/toluene to provide compound 97 (256 mg, 44%, in 2
steps). 'H NMR (300MHz,DMSO-d) § 3.89 (3H, s), 7.52(1H, d, J=6.9Hz), 7.57 (1H, 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, br s).
30
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met hyl ester (96). To a solution of

3-(2, 6-di chl oro-4-nitro-phenoxy)-quinoline-6- 5 carboxylic acid nethyl
ester (95wg@/93mmol ) and NHAC (283 ng, 5.3 mmol) in Etpgydddrhymter (8
m./16 nmL/1 nL )was added iron powder (296 ng, 5.3 mmol ). The reaction

m xture was refluxed for 4 h. Insoluble %bsrials were renoved by Celite
pad, which was washed by THF, acet hen EtOH. The filtrate was
concentrated, and sat NaHCO3 was added and extracted twice with AcOEt.
Organi c Iayer was washed by 10 brine, dried over anhydrous MySH, and

concentrated to aff 0?-&6-&@6911&4976’0‘ Phenaxy)- qlunehn%cgrhquhg Reidypethyl

300MHz, DIVIS
S =2. 9Hz) , 39%)2& %50“ 5 “‘71f @Fé’xg%(%ulﬁiﬁ?ef%”z’gﬂ 2‘12!&‘1 i~ Z%%%npfgsg‘;’ 15
3- Hydr gxy rﬁg qul@ﬁkﬂd]ﬁﬁﬁi@&&%hbl@loﬁﬁﬂtﬁbbéﬁiéﬁﬂ@%in@[1GGYI)molﬂh idewneikmiine of

8- qui nol i ne car boxylic acid (500 in THF (80 _nlL) was added
CH2N2 i n ‘EvZRdd Ky 260 é%?&rléaﬁ%mmﬂl} r%éﬁﬁtﬁm ‘M%Sef&ﬂv?ieda@féﬁ s 00KoH (5

n)] at rgQ b%ﬁﬁﬁﬁ@%g @oolgﬁ]ﬁh{ogﬁlf‘w‘n é(Eu’rH ﬁsmﬁleﬁﬁé[_'&gﬁi/gwfe&r refovBd and

t hen COI’ICEI’I nte ate ester

(300MHz, Dl\@@élﬁé fi8radiod?2 T(hB |ﬂltr@:}: wa¥g C&Q}eﬂtrﬂﬁd é\ﬂcche regidue Waé)@miﬁeﬁﬁ(y]ddlmm)
814817 1H, , 8.44-8.48 n’} 'Q[ &) bt[ n of the
i nt er medi lBatQﬂiaﬁbYl thex YR ]aépcg °r=|€r§’chr?9lge d¢ aHo ‘@?Ogg’oﬁﬂ‘g # AcOH

(4 th“ﬁmg{g@ g@{l ﬁﬁ&?oﬁ% §3 ig N 3H, Jj,§a§§(gﬁt h&”}—%ﬁ%ﬁ%ﬁ heaiegua 85 C

for on m Xture W t’h sat “and extracted
si x tines 28 WH,AdCHILS.7.3M9ani0s (1H,yd§rJ=sz91r| ed over anhydrous MgSH4, and
concentrated. Crude residue was triturated with CHC13/tol uene to provide
conmpound 97 (256 ng, 44% in 2 steps). 1H NI\/R (300M—Iz, DMVSO-d6) 8 3.89 (3H,
s), 7.52(IH, d, J=6.9Hz), 7.57 (1H, Eixamélé 7.66 (1H, dd, J=1.5,

6. 9Hz) , 795(1H dd, J=1.5, 8.1Hz), H d J=2.7Hz), 10.5 (1H, br
s) 30 59 WD 02/ 00633 PCT/US01/ 20756 Exanple 98

3-(2, 61 D chioro- 4- n|§ r!-? Ammgf)zx%)dlc Ullopoo-lpilenoxy) %%EIP 1ne-d car% dllc ac13 ¥nethyl
ester (99). To a solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-8-carboxylic
acid methyl ester (98) (1.26 mmol) and NH4C1 (370 mg, 6.91 mmol) in
FEtOH/THF/H,0=8 mlL/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 MgSOy, 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-ds) & 3.91(3H, s), 5.77(2H, br s), 6.78 (2H, s), 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 NH4C1 (992 mg, 18.55 mmol) in EtOH/THF/H,0=12 mL/12 mL/3 mL, was
added iron powder (1.04 g, 18.55 mmol). The mixture was refluxed for 4 h. Insoluble
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ester (98). To a solution of 3-Hydroxy-8-quinolinecarboxylic acid nethyl
ester (97) (256 5 ng, 1.26 mmol) and 3,4, 5-trichloronitrobenzene (294 ny,
1. 30 mmol wo (20883t one (40 nL) was added K2COB (870 ng, 6.p8G uk#@hk)7se Thi s
m xture was refluxed for 3.5 h. The reaction m xture was cooled to room

t t | ubl e fil t t Th
T are maoRd iR et TG el iR rasbntrt bttt ™' O™ T
chr omat ognapivo, (hexana/ibefdhtsidid witéh §adhes bkm@edgedlae W %h ak b@% doe

und
98. 1H 10 NWR (%00|sz DMSO-d6) 8 3.92 (3H, s), 7.67(1H, dd, J=7. 3+§ 7.79
(1H, d, Jdayemwes washedgith brine.dliied prer ahydrogsddeSG, o8l qonkenteptedioafiy

Chamnl e 99,18l FO00L 125 0 R CORDEDBAAILY L LB 5 3 AR 4y acic

3-(2, 65D cyl Y.t 0 [ [ g;@ﬁ 11E86). 9. b, ester
(98) (1 265]%? 7@7@?13'& ?Qn%% ?Qk (H@,@,J @ E 7C‘rHlfl)Hzogge(q%r‘{i_/4

m./ 2L \/vasT‘écﬂh't)LS?‘bﬁPb@hMﬂ(IS)BG nmy, 6. 91 mml) The reaction mxture was
refluxed for 3.5 h. After cooling to roomtenperature and insol uble 20
materials were filtered by Celite filtration. The filtrate was concentrated
and sat NaHCO8 was added to the regixdufple i ch was extracted twice with
AcCEt. Organic |ayer was washed by brine, dried over MgSO4, and
concentrated. Crude residue was purified by columm chrorrat ogr aphy

R ( J0one, Dvsos o) -5 EBpF bRy BRLdle R SL OSRRYIR R gl Ry -, 7

Eiﬂ gd J—g\?S@ﬂZﬂlOl) n 51113(()541(8,5‘%@(7[47@51&)%33}1%@(1 1100194, anﬂmllssbmem Thén 4ldz) , 8. 08
1, 4Hz, 6.4Hz), 8.93 (1H J=3. OHz) 100 30
3, 5- Di chl cidition yas-cepledynd éfmorfmeYn&t@rewbwgﬁchﬁweﬁlﬁlgﬁf :ﬁaﬁ@@&ﬂ-g 2R

o 5 7a nmpNE e g add do LAY e et NPT DAY 1 3
m., was &Ckﬂ)éldldnrdfrCW{ZQ(ﬁ 8% NaCl {B)75) immwmkex (35K}naLDrm‘s oodedvas—5 ¥F | uxed

for 4 h I nsol ubl e 60 WD .02/ Q0633 PCT/ US01/ 20756 terigls were renoved by
Cel i t &f | I%“flaf'PTISﬁi\%YﬂFé? WF%FHF@ TGRS %‘H{nrlﬁaéa tﬁﬁr%%aﬁ?r RRIPIOMES was added

to the resijdiSeariiflotiam oNRRnNsIREHRE 5168 Ml dd s thddopBar C

chloride solution with vigorous stirring. The reaction mixture was allowed to warm to

room temperature. After 1 h water (1L) and ether (1L) were added to the reaction
mixture and extracted twice. Organic layer was washed by water and dried over

20  anhydrous MgSO, and concentrated. Crude residue was purified by silica gel
chromatography (H/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,COs (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
HCI., and was extracted with AcOEt three times. And the organic layer was washed with
brine and was dried over anhydrous MgSOs, 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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| ayer was washed with brine, dried over anhydrous MgSO4, and concentrated
to afford conpound 100 (1.18 g, 98% . 1H NMR (300MHz, DMSO-d6) 8 2.44 (3H,

S), 5.75 (y@HhyolEssd S). 6.77 (2H, s), 7.27 (1H, d, J=2.8Hz)p T7U§b§/26735];-| d,
J=8. 6Hz) , 767(1H s), 7.89 (1H d. J=8.6Hz), 8.74 (1H 'd, J

Ex | 101 10 6- Di chl b t hi |
D e 6 i berte (R AR QopBop gz - g lorgi bl iming (199D a(bé%%sotlﬂ%%)

was heat ed 0 lIYIflg ed and

vi gor ousl yg El?i/il’r gé?%&ﬁie%l\z%%t st |$§§r§é(§§ﬁ6§f?@k%@’g)’%§@%bml ) in

wat er (30 Jab)1,5vAHz dd’e 5 HORWHZ)K 8606 I, 02 1 Hpper at ure bel ow 0 C. Separately
a solution of CuSO4/ 5H Q85 g), Nad (107 g) in water (350 nL) was cool ed
to -5 C 15 and stirred by nechanical stirrer. After potassiumiodide starch
paper’ g col or was di sappeared di azgqi Spytion was keeping cold and
added Slowy to the copper chloride solfution with vigorous stirring. The
reaction mxture was allowed to warmto roomtenperature. After 1 h water

1L d eth 1L . ' d
Lo to Or gani ¢ | ayer® faoesr - Dipblarodt Corshisurbebsabiobd vty afshEh g sor
and concenj. glgﬂ\?&i‘opgth'ﬂ C%l%@%éiﬂﬁ'oﬂ‘ﬁﬁld%%ﬁbi)' %’scﬁﬂtuﬁi of T8 detlloroh §6’-’€ﬁlo‘?<§l-r aphy

(HA=4/1, 1 provide title compdund 101 46 g,
489 . Exarhblneot]mZol 2—5103y5phhrw&drmno{]4}2) (2.0 g, 5.79 mmol) and 3-chloro- 4-

- am ). 2, et bR JO SR S s maih g Pirialal TS RILSRT ©

di chl or Obeﬂﬁféﬁt&t%ﬂi%n{p%%ﬂre.( G ke 3219W£temﬂsl add@dio @@ 4bactibn infixfhSQAHidb ),
was added K2C03 (11 80 mmol, 3.0 equi . The m xture was _stirred and

heat ed t o w&0he: ao&dltf:elgoy 30 BCh Reaghioemixipe VWLS) exjyasted duieg vith Ae(@Et daieapisn

t th AcCEt
Chree ¢ midvear neeh b el b ONERS QL corBftetét], R RRIRE s, 0
over anhy ds@iffed My SOmmeltofnaRarapbR (I £411 8D g 6F sitlex gee)suochfﬁ)m/aﬁe c@mpoﬂnded by

col um chromat ogr aph CHClB/acetone 9/1, 180 g of silica I) to afford 61
WO 02/1(506313)3F(@11ﬂ[§(§i%2@$5@vh1te solid. mp 82- 84 > TH NMR (400MHz,D

7.32(2H,5), 7.46(1H,dd, I=2.2,8.7Hz), 7.67(1H,d, ]=8.7Hz), 8.00(1H.d, 8.0Hz),
8.14(1H,d, J=2.2Hz), 8.20(1Hs), 8.38(1H,d, ]=8.3Hz), 11.6(1H,br s). MS (M+H) 586

Example 104
20
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 HCI. Reaction mixture was extracted twice with AcOEt. Organic layer was
washed by brine, dried over MgSO, 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) 8 7.29 (2H,

30 ), 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, ]=2.2Hz), 8.18 (1H, d, J=8.4Hz), 11.5 (1H, br s). MS
(M+H) 553.
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3, 5-dichl oro-4- (6-chloro-benzot hi azol - 2-yl oxy) - phenyl am ne (102) as a

bl ack solid (4.52 g, 49%. 1H NWR (300MHz, DMSO-d6) 6 5.86(2H, br s),

6. 74( 2H, Sl hiof8f1H dd, J=2.1,5.7Hz), 7.70(1H,d, 8.7Hz), sprh¥oibhAs
2.1Hz). 5 Exanple 103 2-Chloro-N [3,5-dichl oro-4-

(6-chl oro-benzot hi azol - 2-yl oxy) - phen

4-trifluoronethyl -benzenesul f onam d@yxegg% 103\ sol ution of 3, 5-di chl oro-4-
(6-chl oro- benzot hi azol - 2-yl oxy) - phenyl ami ne (102) (2.0 g, 5.79 nmol) and
3-chloro-4 10 trifluoronet hyl benzenesul fonylchloride (1.7 g, 6.08 mvol) in
pyri di ne (38-bDichlomasi- (Ginietlroacgtbatzorthamltbyrh&ymﬂmnﬂamm €053 o watktionas

added to reacti gn ture the by, 2N _HCl . Reacti on

m xture Wagdél?’for‘ (LR, %Zé’ﬂ%ﬁ‘%q\ﬂhk@?ﬁfé"\{a@dﬁé‘m @3%Vay81¥‘ Vé% Soshed by brine,

dried agvery MaeCheAEh: pO16E bga)t)%ﬁdm;lﬂﬁ@ Z@»‘Hﬁ&iﬂtﬁ‘o ol P8Id (aiAthbRyfeal um
iP1 60 g

chromat ography (H A=4 lica gel) to afford title conmpound 15

103 (2.11 @kyGKD)@enaglalndth@O&stdd mBM%Q(%nL) whis| aliaR 40004422 BvEDed6) b

o ohey g g esteg sp T C e S0 mncleRttph yftund s filfhen By CBGANLT, |
s). MBS (Midkof6 1Ra %Ac@taefbn@:mb fU’}ﬁroN'de the aniline 105 (1.43 g, 56%).

[ 3, 5-di chl oro-4-(6-chl oro- b enzot hi azol - 2-yl oxy henﬁ/ ] benzenesul f onam de
(104) . A swob uti8etp0ciC. 31 H NNB R OMHZ CDE 10 1;84(3H s) 3.85(2H, brs), 6.69(2H, s)

penzoribeul§ SO ftorr bt DSl & 15812 R Bl APnE L0 wae stirrod

at room 25 tenperature for 12 h. Water was added to the reaction m xture,
whi ch was then acidified by 2N HCl. Reaction m xture was extracted tw ce
with AcOEt. Organic |ayer was washd&&kampledPhe dried over MgSO4 and
concentrated. Crude residue was purified by colum chronatography
(HA=4/1, 80 g of silica gel) to afford title conmpound (104) (1.49 g, 46%
as a white solid. Mx» 1311(715’—1@-[3,BH:hN\Bré-aqmﬂlﬁthakﬁféﬂﬁﬁhlﬁzoiaﬂﬁoﬁ@hbhe&@'l]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)15 7. 4iflyanqmethylsbenzopespliogamide @PF)-o, J=2. 2Hz), 8.18 (1H, d,
J=8.4Hz), 11.5 (1H, br s). M5 (M+H) 553. 62 o—

cl S
CF3 >:
N
N O
i
cl 00 Cl

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/DMSO0-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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WD 02/ 00633 PCT/ US01/ 20756 Exanple 105

3, 5-Di chl or o- 4- (6- net hoxybenzot hi azol - 2- yl oxy) phenyl am ne (105). To a

sol ution | or o- 6- et hoxybenzot hi azol e (prepared as gigssdyl b

Véi nstockwfgto.zﬁ)lm.%{a 5 J.Ned. Chem 30: p1166 (1987)) and 8P Y

4- Am no- 2, 6-di chl orophenol 1.3 g (available from Tokyo Chem cal |ndustry
Co., Ltd.) in DMBO(9 nL), was added ERmp3 20015 o The  nixture was heated
at 150 C for 3 h. The reaction m xture was purified by colum

chromat ogr aphy(silica gel, AcCEt:hexane=1:2) to provide the aniline 105
(1.43 g, 56% . np 158-160 C. 1H NWR( OOWz/ CDC13) 6 3.84(3H, s), 3.85(2H,
brs), 6.69(2H, s) 10 6.97(1H, dd, J= N IS8, 9Hz), 7.18(1H, d,
J=2.6Hz),7.61(1H, d, J=8.9Hz). 2

2- Chl oro- N-[ 3, 5-di chl or o- 4- ( 6- met hbxybepzot hi azol - 2-yl oxy) - phenyl] 15
4-trifluoronethyl -benzenesul f onam de (X . 0~ CF3 G S\=N SN\ / OC
00 G 106 To a solution of

3, 5-di chl or o- 4- (6- Mej_RHRERERbitiAZR2-yAamiRX@DO) QP BRtrdied sull@Rk 4ok 40 9)

in pyridine (5 inL), was added 2-chl oro-4- trlfl uor obenzenesul f onam de 1. 15
g. The520 (NiWRuﬁémia,sl(lé)tmmoadmtadd@%mqr@dﬁemmmn@dﬂ@ﬂ stirrpd sqiht@orr efatt i on

m xture wa ur| dif a si | el,

AcCEt : hexa falg negﬂ %(ﬁgg,%g mip ?nflhﬁH%g%gCﬁ{? (Eota%%zneé o gtﬁ%le{gt he title
conpound 1) e(néloalm foﬁﬂe?@ T@&h@amle@ﬁé;@ﬁﬁo@wd@aded mcmmm 23 3|§1\/Rso
(300MHz/ DV 79(3H, s 00(1H, dd, J=2.9Hz, =8. 8Hz) 31(2H

s), 7.55( 1mmoa andibe mﬂzt}lre Wasagmwatfzsl to 40 °Gfp1) 6 hsTlmPWedﬂas C&fodﬁ
5 ), Bl S el el Sl -
10  taken up in 500 mL of water, heated to 80 °C for 30 min. Filtration gave 32.0 g product.
To a stirred solution of the above product in 120 mL of CHCl; at 10 °C
was added bromine (Aldrich, 68.8 g, 430 mmol) over a 20 min period. The mixture was
stirred at ambient temperature for 30 min and was then refluxed for 30 min. Filtration
followed by washing the solid with CHCl; and ether gave a yellow solid, which was
15  suspended in acetone. This discharged the yellow color, and filtration followed by
washing with acetone and with ether gave a white solid. The solid was dissolved in 800
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-ds) 8 7.76 (d,J =2.0 Hz, 1H), 7.59 (s, 2H), 7.29 (d, T = 8.5 Hz, 1H), 7.21 (dd, ] =
20 8.5,2.2Hz, 1H). MS (EI): m/z 185 (M+H).

Example 201

NH
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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~N/ ~~-NH2 C S 200 6-Chloro-benzothiazol -2-ylam ne (200). Concentrated
sulfuric acid 5 (WWR, 5.4 nL, 100 mmol) was added over a 10-mn period to
a stirreav@o/outesdn of 4 chloroaniline (Aldrich, 25.52 g, PODUSewmr36 i n 130
mL of chl orobenzene. A thick suspension was forned. To the above

i dded KSON (Al drich, 25 3 g,.260- mol j
hen hoat BUNHaedns ashef e W aebHieco bt A oy B el N BhERHLC e

diluted w and ohid 1®5 diiee 'pI RBIR (4GUNEHMASMED)Baken
up in 50\6\61#96 %%‘welv\gtug?%“ﬁ%g?%tso 85 C forg 60 mn. Fil trgti on_gave 33. 0

g
product . 7.70(d Jst2.6HEr 18D 0,93 6id, bF Stha-aovidDph 686dt) T 8-6130 1) S5ot0 @HC13 ™ at
10 C was,ad om ich, 68.8 g, 430 mml) over a 20 m n period.
The m xt u%@%g(ﬁét’fz/rzﬂig((g"F hbi ent tenperature for 30 mn and was then
refluxed for 30 mn. Filtration followed by washing the solid with CHC13
and ether gave a yellow solid, which was 15 suspended in acetone. This
di scharged the yellow col or, and fili%ampledP2fol | owed by washing with
acetone and with ether gave a white solid. The solid was dissolved in 800
mL of hot water and the cool ed solution was brought to pH 9 with
concentrated NHAOH. Filtration foll d Ny, washing with water gave 17.8 g
product. 1H NWR (400MHz, DMSO-d6) 8 6 (d, J = 2.0 Hz, 1H), 7.59 (s,
2H), 7.29 (d, J = 8.5 Hz, 1H), 7.21 , =20 8.5, 2.2 Hz, 1H). M5 (HI):
mz 185 (MtH). Exanple 201 aNH2 C SH 20 25
2- Am no- 5-chl or o- benzenet hi ol (201). | ution of 6-chloro
benzot hi azol - 2-yl am ne (Exanple 200, 17.8 g, 96.7 mmol) and KOH (EM 87 g,
1.55 nol) in 150 np-Grlo¥@balitredent&icthisE@0RprT@adolufitieofi2,8t ure was cool ed

to room tenperature and was diluted with jce, Th | ug ji.on rought to
pH 5 Ui t hdishlecanirolanaenc (Adsirichrh@ 28, }PQ rancihia %@tmﬁ@?&cﬁé Ws\t,’:‘ﬁa%f QAc (300
m.). The 8&9&%& Nla?gﬁf{ﬁ) {&fafich, 24.0 g, 100 mmol). The mixture was stirred at ambient

temperature for 24 h, then was diluted with 2 L of water. The mixture was clarified by

filtration and the filtrate was acidified to pH 4 with con. HCL. The mixture was extracted
3x with Et;O (400 mL). The organic layers were comi)ined and washed twice with a

15  brine solution (400 mL), dried over Na,SO,. Removal of the solvent under reduced
pressure gave 18.4 g product. '"H NMR (400MHz, DMSO) & 8.11 (dd, J =8.3, 1.3 Hz,
1H), 7.93 (dd, I = 8.0, 1.3 Hz, 1H), 7.40 (td, J = 8.2, 1.3 Hz, 1H) 5.06 (s, 1H). 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 HC, 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
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64 WO 02/ 00633 PCT/ US01/ 20756 conbi ned and washed twice with a brine
solution (300 nL), dried over Na2SO4. Renoval of the solvent under reduced

pressure Gaveohcssd 9 product. 1H NVR (400MHz, DI\/BO) 6 7. 3160107362 5 Hz,
1H), 6.93 (dd, J = 8.6, 2.5 Hz, 1H), 669(dJ 86Hz 1H)5.30?s,

3H). M5 (El): mz 160 (M+H). 5Exan&3|e 202 Cl
2- Chl or o- GORFeTgLedamsenackig The mes) u@W@S&W@IPg@HhQﬁ (49‘%36%

di chl or oni NNIR &Iﬁiz Was
added pomd%ﬁ%@@é@%eﬁé %Iél% %Z‘%@% %f.%gg,éqg% nmo (§ e m Xxt was
stirred at(dénb+&nt 1.3tHENIENAT.U6 &ld dbr= 820, 18 HzhEh), Hed (d|J1=u8 adzilHh 7224|~_7.d)$
water. The m xture was clarjfi b filtration and the filtrate was
acidified @b 3Hbl AR 0 (an%ﬁ)%fg(sr%@)-m xture was extracted 3x with Et20
(400 maL). The organic |layers were conbi ned and washed twice with a 15
brine solution (400 nmL), dried over Na2S04. Renoval of the sol vent under
reduced pressure gave 18.4 g produEixample 2R (400MHz, DMSO 8 8.11 (dd, J
=83 1.3 H, 1H, 7.93 (dd, J =8.0, 1.3 Hz, 1H), 7.40 (td, J =8.2, 1.3
Hz, 1H) 5.06 (s, 1H). M5 (El): nmlz 188 (MH. 20 Exanple 203 N2 S Bn
Cl 203 Benzyl 2-chloro-6-nitrobenzenethiol ether (203). To a solution of
2- chl oro-6-nitro-benzenet hi ol (Exa 1@ 0272 9.5 g, 50 mol) in 200 nL of

DMF was 25 added NaH (Al drich, 2. D% 65 mMml ). The m xture was
stirred for 20 mn, then SBn

204
2-Benzylsulfanyl-3-chloro-phenylamine (204). 2-Benzylsulfanyl-3-

10  chloro-phenylamine (204) was synthesized from benzyl 2-chloro-6-nitrobenzenethiol
ether (203, 20.0 g, 71.6 mmol) in a similar manner as described in Examples 16-23
(Method A). "H NMR (400MHz, DMSO) & 7.27-7.18 (m, 5H), 7.00 (t, J = 8.0 Hz, 1H),
6.65 (dd, J=8.0, 1.1 Hz, 1H), 6.63 (dd, J = 8.0, 1.1 Hz, 1H), 3.91 (s, 2H). The product
was used directly for the next reaction as in Example 205.

15

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
AlCl; (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 organic 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 1N HCI in ether. The product
(13.6 g) was collected by filtration and washed with hexanes. "H NMR (400MHz,
DMSO0) 6 7.05 (t, J = 8.2 Hz, 1H), 6.70 (d, ] = 8.2 Hz, 1H), 6.61 (d, J = 7.8 Hz, 1H).
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was added benzyl bromde (Aldrich, 6.2 nL, 52 nmol). After stirred for 3 h,
the mxture was diluted with 2N HCI, extracted 3x with EtQAc (200 nL). The
organic | >wo¥8re conbined and washed twice with a brings@okiRp (200
m.), dried over Na2SO4, and 65 WD 02/ 00633 PCT/ US01/ 20756 concentrated
under vacuum The residue was chromatographed (40% 60% CH2C12/ hexanes) to
yield 12.82 g (92% of product. 1H KYRIPIOMZ, DVSO 6 7.87 (dd, J = 8.1,
1.3 Hz, 1H), 7.76 (dd, J =8.0, 1.3 Hz, 1H), 7.59 (t, J = 8.1 Hz, 1H)
7.24-7.18 (m 3H), 7.10-7.06 (m 2H), 4.15 (s, 2H). 5 Exanple 204 NH2 S
Bn C 204 2-Benzyl sul fanyl-3-chloro-g am ne (204).

2- Benzyl sul fanyl -3- 10 chl or o- phenyl a (204) was synt hesi zed from benzyl
2-chl oro-6-ni trobenzenet hi ol et her ¢ &P g, 71.6 nmol) in a simlar
manner as described in Exanples 16-23 thod A). 1H NWVR (400MHz, DVBO) 6
7.27-7.18 (m SFD, 7.00 (t, J =8.0 Hz,”1TH), 6.65 (dd, J =8.0, 1.1 Hz,
1H), 6.63 (dd, J = 8-Amihods5-tiethylenzéheBiiol 06K I-G-me?H}&-Zpe{mﬁhubénzo’M&olﬁs ed

directly for the next reaction as in Exanmple 205 angl@e 305 NH2. HCI
SH a 52095 2 wasswredehingroBLiona &OH 625 &M&%w@@ angddhssted fQreflugo| ut i on

0C e addsAriat RGP i ® TR GG P iton B adfite T Pl PR Ore

turned to fpuetiphad. Bht &ﬂclspnebllpﬁake was collected by filtration and rinsed with water. The

residue was dissolved in methylene chloride, dried over magnesium sulfate and
concentrated to provide a yellow solid (4.08 g) containing the desired 2-amino-5-methyl-

10  benzenethiol. (88% purity). 1H NMR (d6-DMSO) 6.982 (d, J=2Hz, 1H); 6.744 (dd,
J=8, 2 Hz, 1H); 6.605 (d, J=8.4 Hz, 1H); 4.885 (br s, 2H); 3.32 (s, 1H); 2.103 (s, 3H). MS
(ED): m/z 138 (M-H)

NO,
C Cl
4
{ /
6 7
Table 9
Compound X
207 6-Cl
208 7-Cl1
209 6-Me

15

The compounds of Table 9 were prepared using the method of Example 8.
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at anbient tenperature overnight, the m xture was poured to ice and Et CAc
and stirred for 20 min. The m xture was extracted 3x with EtQAc (500 nL).
The or ganyyg) da%ess were washed twice with a brine sol uti gg(gd94dsy, dried
over Na2SO4, and concentrated under 25 vacuum The crude product was
treated with 145 nlL, of INHCO in ether. The product (13.6 g) was
collected by filtration and washed *ammMez8hes. 1H NVR (400MHz, DMVSO) 6
7.05 (t, J =82 Hz, 1H, 6.70 (d, J = 8.2 Hz, 1H), 6.61 (d, J = 7.8 Hz,
1H). 66 WD 02/00633 PCT/ US01/ 20756 Exanple 206 \ NH2 M SH 206

2- Ani no- 5- net hyl - beng-idoru-242,6-d08 ) oros4-mitr blen 2yl phemaishiazae (2670 8 NMR( 5 g)

Fer i oudpivt BuSoek €84l g0t 236 am e St toeld t s LBamEn oo
adj ust gd tﬁs@g&@wé.h 2. PE6! iﬁ%,ami(rshgﬁy NIRIEK: Arearpiats. was col l ected by

filtration and rfinsed with water. residue was dissolved in nethylene
chloride, dried over magnesi um sul fate and concentrated to provide a yell ow

solid (4.08 g) containing the desi rgéj ZalngﬁzS nmet hyl - 10 benzenet hi ol .
(88% purity). 1H NVR (d6-DVBO 6.982X3HP'9=2%1z, 1H): 6.744 (dd, J=8, 2 Hz,
1H); 6.605 (d, J=8.4 Hz, 1H); 4.885 (br s, 2H); 3.32 (s, 1H); 2.103 (s,
3H. Ms (EI): in/fz 138 (MH N02 CC 45S 67 Table 9 Conpound X
207 6-C . 7-Chloro-2-(2,6-dichloro-4-nitro-benzyl)-benzothiazole (208). "H NMR

1H), 7.53 (d, T="7.8 Hz, 1H), 4.92 (s, 2H). MS (EI): m/z 373 (M+H).
Example 209
15 2-(2,6-Dichloro-4-nitro-benzyl)-6-methyl-benzothiazole (209). 1H

NMR (400MHz, DMSO-dg) & 8.40 (s, 2H), 7.84 (br s, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.28
(d, T=8.3 Hz, 1H), 4.84 (s, 2H). MS (EI): m/z 353 (M+H).

NH,
Cl

C
4 DS
5 \ / S

7

[e)F A

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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208 7- O

67 WD 02/ 00633 PCT/ US01/ 20756 Exanple 207

6- Chl or o- 2- (2, 6-di chl oro-4-nitro-bepzyl)-benzot hi azol e (207). 1H NWR
(400MHz, DWVBO d6) 8 8.41 (s, 2H), Sﬁi‘é“%’&efﬂ]z: 2.1 Hz, 1H), 7.90 (d, J =
8.7 Hz, 1H), 5 7.50 (dd, J =8.7, 2.1 Hz, 1H), 4.87 (s, 2H). M5 (El): mz
373 (MtH). Exanple 208

7- Chl or 0- 2- ( 2, 6- di cHd,Diickdorg-¢(6-chlovespenzothinzol-Fiyimethy ) plogylamime \@A9)10

(400MHz, 4 , 1, ( J 37 N 6 (t,
J=7.7 H e4°§b§?’#¥§9*—?—6%.%?@§ﬂ ‘1%)(%}1&.@’ Zgz (‘%‘?4)9._% ]}EHZ? {2 L0y
(M+H) . sExam @it, 2098 %52.0 Hz, 1H), 6.69 (s, 2H?1, 5.79 (s, 2H), 4.50 (s, 2H). MS (BI): m/z 343
2-(2,6-Di chl oro-4-nitro-benzyl)-6-nethyl -benzot hi azole (209). 1H NM
(400MHz, OMBAH6) 6 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). M5 (El): mz 353 (MtH). NH2
CrCl 45. S 67 Table 10 Conmpound X 210 6-C ”
......................... e wve..-.Example211 ... ......... ... _.....

=10 — = —'3,5-'Dichlor0-4-'("7-'chloroabenzothiazol-Z-ylm;thyl)-phenylamine (211).
'H NMR (400MHz, DMSO-ds) 8 7.94 (t, J = 6.8 Hz, 1H), 7.92 (m, 2H), 6.70 (s, 2H), 5.82
(s, 2H), 4.54 (s, 2H). MS (EI): m/z 343 (M+H).

Example 212
15
3,5-Dichloro-4-(6-methyl-benzothiazol-2-ylmethyl)-phenylamine (212).
'H NMR (400MHz, DMSO-dg) 8 7.82-7.75 (m, 2H), 7.28 (dd, J =8.3, 1.5 Hz, 1H), 6.68
(s, 2H), 5.76 (s, 2H), 4.48 (s, 2H), 2.40 (s, 3H). MS (EI): m/z 323 (M+H).

20 Examples 213-220
The compounds of Table 11 were prepared from compounds in Table 10
and the corresponding arylsulfonyl chloride using Method D described in Examples 70-

91.
25

C Cl
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212 6-Me 20 The conpounds of Table 10 were prepared using Method A
described in Exanples 16-23. 68 WO 02/ 00633 PCT/ US01/ 20756 Exanple 210

3, 5- Di chl QiPntnél- chl or o- benzot hi azol - 2-yl net hyl ) - phenyl arpdq%gog/;@ﬁ "H
NVR (400MHz, DVMsO-d6) 8 8.16 (t, J =1.8 Hz, 1H), 7.92 (dd, J = 1.4 Hz,
1H, 5 7.50 (dt, J = 8.7, 2.0 Hz, 6.69 (s, 2H), 5.79 (s, ZFD, 4.50
(s, 2H). M5 (El): mz 343 (MH). Ex%léléll 10

3,5-Di chl oro-4-(7-chl oro-benzot hi azgl- |
NVR (400MHz, DMSO- d6) §0FH@Mnét J X6 8 2H), 6.70 (s,
2H), 5.82 (s, 211), CIIVD (El 5 —|Exanple 212 15
3,5-Di chl oro-4-(6-net hyI %enzot hi azol - 2- yIirét hyl ) { phenyl anijne (212). 1H
NVR (400MHz, DMSO-d6)| 8 728£-7. [(5-dim 2H) C17. 28 (d@i J = 8.3, 1.5 Hz, 1H)
6. 68 (S, 2H), 5.76 (Q 2H) 4 48 (s 2H) 2 40 (<: vﬁ/_ I\/F;(E|): m z 323
(MrH) . 20 Exanpl es 218 228(5The térflounds 61 Tabl e 14 were prepared from
conpounds in Table 10—an tre ldlebpunj arytsgfonyt—ghl ori de using
Met hod D described in m)ql 3 91. 25 10N, 0O S"NH j I N~BCC

hne (211). 1H

4 217 7-Cl Cl H
218 6-Me CF3 H
219 6-Me Cl H
220 6-Me Cl Me
Example 213
5

2-Chloro-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-ylmethyl)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (213). '"H NMR (400MHz, DMSO-
d¢) 8 11.55 (brs, 1H), 8.35 (d, J = 8.2 Hz, 1H), 8.19 (s, 1H), 8.15 (t, I = 1.9 Hz, 1H), 7.99
(d, T = 8.4 Hz, 1H), 7.89 (d, J = 8.7 Hz, 1H), 7.49 (dt, 8.7, 1.9 Hz, 1H), 7.23 (s, 2H), 4.60
10 (s, 2H). MS (EI): m/z 583 (M-H).

Example 214

2,4-Dichloro-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-ylmethyl)-
15 phenyl]-benzenesulfonamide (214). 'H NMR (400MHz, DMSO-dg) & 11.40 (br s, 1H),
8.18-8.12 (m, 2H), 7.93 (t, T = 1.7 Hz, 1H), 7.90 (dd, J = 8.7, 1.1 Hz, 1H), 7.69 (dt, ] =
8.6, 1.7 Hz, 1H), 7.49 (dt, ] = 8.7, 1.7 Hz, 1H), 7.20 (s, 2H), 4.60 (s, 2H). MS (ED): m/z
549 (M-H).

20 Example 215
2,4-Dichloro-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-ylmethyl)-
phenyl]-5-methyl-benzenesulfonamide (215). '"H NMR (400MHz, DMSO-ds) 5 11.33

(br s, 1H), 8.18-8.15 (m, 2H), 7.90 (dd, ] = 8.7, 1.7 Hz, 1H), 7.87 (d, ] = 1.7 Hz, 1H),
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5S 67 69 W 02/00633 PCT/US01/ 20756 Table 11 Conpound X A B 213 6-Cl
CF3 H 214 6-C d H 215 6-d d M 216 7-d CF3 H 217 7-C d H 218
6-Me CF3 o @hlds8-Me A H 220 6-Me A Me Exanple 213 5 Zdqhy

[ 3, 5-di chloro-4-(6-chloro-b enzothi azol - 2-yl net hyl) PRS0

h 1]-4-trif] hyl - b | f
o5t e i Septeg g Bl e A
—19HZ ]@1&51)799 (d, J = 8.4 Hz, 1H), 789(dJ 8.7 Hz, 749

(dt, 7.23 (s, 2H) 4.60 10 (s, 2H. M (EI) rrlz 583
(MH) Exarrple 21424-Dich|oro-N-

[ 3, 5-di chl oro-4-(6-chl oro-benzot hi a 2 thyl) 15

phenyl ] - benzenesul f onam de (214). l%/ Jg‘}le)M-lz DVSO- d6) 6 11 40 (br s,
1H), & 18-8.12 (m 2H), 7.93 (t, J17Hz 7.90 (dd, J =8.7, 1.1 Hz,

1H), 7.69 (dt, J = 8.6, 1.7 Hz, 1H), 749(dt '3 =87 1.7 Hz, 1H), 7.20
(s, 2H), 4.60 (s, 2H-Chleroth+{P;5-dithlore497¢ionp-bergothiannbeylmpthyl)-

2, 4-Di chl or.0o- di chl 4-
phenyl | - 5- R&ﬁ“ﬁyr‘{ ?féﬁ'ﬁ ﬁ¥%£¥§%“@2%€“‘%@%w@%ﬂ“%%§? 6 11.33
de) & 11.56 (brs, 1H),835 (d,J = 8.3 Hz, 1H), 8.19 (s, 1H), 7.99 (d, T = 8.2 Hz, 1H),
7.90 (dd, T = 7.2,1.5 Hz, 1H),7.58-7.50 (m, 2H), 7.23 (s, 2H), 4.64 (s, 2FL). MS (EI): m/z
10 583 (M-H).

\ Example 217

2,4-Dichloro-N-[3,5-dichloro-4-(7-chloro-benzothiazol-2-ylmethyl)-
15  phenyl]-benzenesulfonamide (217). '"H NMR (400MHz, DMSO-ds) 5 11.40 (br s, 1H),
8.14 (d, T = 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 (EIL): 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 (d, J = 8.8.4 Hz, 1H), 7.22 (s, 2H), 4.56 (s, 2H), 2.39 (s, 3H). MS
25  (EI): m/Zz 563 (M-H).

Example 219

2,4-Dichloro-N-[3,5-dichloro-4-(6-methyl-benzothiazol-2-yImethyl)-
30  phenyl]-benzenesulfonamide (219). '"H NMR (400MHz, DMSO-dg) 8 11.37 (brs, 1H),
8.14 (d, T = 8.6 Hz, 1H), 7.93 (d, ] =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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(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), 70 WO 02/00633 PCT/US01/ 20756 7.49 (dt, J = 8. 2.0 Hz, 1H)
7.21 (s, Rido208680 (s, 2H), 2.39 (s, 3H). M5 (El): mz 563 CTQ g7seExanpl e
216 5 2-Chloro-N[3,5-dichloro-4-(7-chloro-b enzothi azol -2-y ll_}tbhﬁl)-

phenyl]-4-trifluoronethyl -benzenesul f onam de (216). 1H NWR ( OOM-lz DVBO-
d6) 8 11.56 (br s, 1H), 8.35 (d, J Exgmple 20 1 H) 8.19 (s, 1H), 7.99 (d, J
= 8.2 H, 1H, 7.90 (dd, J =7.2,1.5 Hz, 1H),7.58-7.50 (m 2H), 7.23 (s,
2H), 4.64 (s, 2H). M5 (El): mz 10 583 (MH). Exarrple 217

2h4 Di chl or o- N- [ 3, 5-H#-@itkiope-N-[3/5-divhivro-bémethyil-drozethiazoh2ylmethyl)i 5
phenyl ] -benzenesul fonam de (217). 1 (4 , d 4 r s,
1H), 8. 14 Rhgny ﬁn@twlﬂwnzﬁwulféﬂ%ﬁ?vg@)( nﬁ% (4%@% ?3@9-]&%) %qé%z 0
FZM H; H)SEX7§?€§ 11 4@163@0 1H%H7 7 Zs 29_{) (80-2H (b 269, {26 (= 8. VB B, 7.20 @, 549
[ 3, 5- di chl2H)p446(-24Bt Mo(méifﬂz)oz B\S 652 BH). MG I(BBt oy $43 (M-H).
phenyl]-4-trifluoronethyl -benzenesul fonam de (218). 'H NVR (400MHz, DMBO
dé) 6 11.53 (br s, 1H), 8.35 (d, J = 8.3 Hz, 1H), 8.18 (s, 1H), 7.99 (d, J
= 8.3 Hz, 1H), 7.78-7.70 (in, 2H), Fkaafplég21J = 8.8.4 Hz, 1H), 7.22 (s,
2H), 4.56 (s, 2H), 2.39 (s, 3H. M5 25 (El): mz 563 (MH). Exanple 219
2,4-Dichloro-N [3,5-dichl oro-4-(6-nethyl -benzot hi azol - 2-yl met hyl ) -

phenyl | - benzenesul f onam de (219). 'H NVR (400MHz, DWVSO- d6) 6 11.37 (br s,
1H), 8.14 (d, J =8.6 Hz, 1 H, 7.93 (dnJ = 2.1 Hz, 1 H, 7.79-7.74 (m
2H), 7.69 (dd, J 8.6, 2.1 Hz, 1H) 32Y(dAGNJ = 8.5, 2.0 Hz, 1H), 7.20
(s, 2H), 4.56 (s, 2H), 2.40 (s, 3H). ): mz 529 (MH).

10 221
Quinolin-2-yl-acetonitrile (221). To a suspension of 2-Chloromethyl-
quinoline hydrochloride(TCL, 4.28 g, 20 mmol) in 50 mL of EtOH was added a solution
of NaHCO; (EM, 3.36 g, 40 mmol) in 30 mL of H,O. 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,SQ,, and concentrated under vacuum. The residue was chromatographed
(30% EtOAc/hexanes) to yield 2.76 g (82%) of product. '"H NMR (400MHz, DMSO-

20 d¢) & 8.42(d,J=8.4Hz, 1H), 8.05-7.97 (m, 2H), 7.85-7.76 (m, 1H), 7.67-7.60 (m, 1H),
7.54 (d, J = 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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71 WD 02/ 00633 PCT/ US01/ 20756 Exanple 220 2, 4-Dichl oro-N

[ 3,5-dichloro-4-(6-nethyl-b enzothi azol -2-yl net hyl ) -

phenyl | - Soibybssbenzenesul fonam de (220). 1H NMR (400MHz,p MR, 6 11.30
5 (br s, 1H) 816(s 1H) 787(s 1H) 7.80-7.74 (m M) 72%@(5?1 ) -
8.5 , 0 3H), 3

() i 2 e oGttt 58%. o1 DOt e fnn b gHSERY SRR T

(221) . TGhq 4. 28
o 20 mmﬁ? AFEIRRAG pak adgciy £5¢ Zﬂﬁ*é%"’é“?? AR (Ao et ﬁ%l%%% o
4gd rrIjm IK? ithe ﬁ@u]mﬁg mfllxhﬂ@waﬂ' btirredd owtemiglat\(/hk@él'zlsl’ome@tb 21? Hg(;l&hmcmde mb@@t Waz ]
adde ric t

15 resul ti @Ié%rﬁ) xtag F8Il%‘é%i 1%?1%’?8’8! %‘?I@P’Veﬂﬁ’y ‘%?Sﬁéﬂg %Wé@’r }T{%@mﬁgt ur ee
Et OH W?zoo @g@y&g 5UN6l8s (4, qﬂyfneﬁls R, 55916 81z, T i3 Tresadpe wvﬁﬁzemy goed4Bx with

Et OAc he ‘orgadni'¢ l'ayers were conmbi ned and washed fwice with a
bri ne sol uii,dil)( 289 (dil)= 8.2dH4, éH),0h22%-7NaZ8RAH).and concentrat ed under vacuum

The e duc ves, oo g el 400 L YSLLGTANTRL A Sl gnAgf R (o2
8. 05-7.97 Jom H@'l"lnd 70 89 dt XEOnd ﬂl@resu]tl%nﬁxt@& wéstefldtdd overhigist ((8lh).J = 8.5

Hz, 1H), 4.45 (s, 2H). MS (El): mz 169 . mle 222 NO2. CJ C M
\ 222 25Afer(cpolpdbh £¢rine fapppr #iey Bmmswyep yag cwshﬁtﬁ@li Swth coroNBLQBL ut i on

of qui gl & 2{hé/n ex%r%g{eggl t r1'th EtdEX &68'11%4)2 The o%gan?c ﬂyerjsgvée E8Rbihel Bn O ML Of

DVF,

washed twice with a brine solution (200 mL), dried over Na;SO., and concentrated under

vacuum. The residue was chromatographed (10%-15% EtOAc/hexanes) to yield 2.66 g

of product. 'H NMR (400MHz, DMSO-ds) 8 8.39 (s, 2H), 8.33 (d, J = 8.5 Hz, 1H), 7.95

(d,J=17.8 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.69 (td, ] = 8.1, 1.3 Hz, 1H), 7.56 (td, J =
15 8.40, 1.0 Hz, 1H), 7.45 (d, T=8.5 Hz, 1H), 4.74 (s, 2H). MS (EI): m/z 333 (M+H).

Example 223

NH»

C O Cl
N\
99
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-dg) 8 8.24 (d, J = 8.5 Hz, 1H), 7.91 (m, 2H),

772 (td, T = 7.8, 1.4 Hz, 1H), 7.54 (td, T="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 (ED): m/z 303 (M+H).
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WO 02/ 00633 PCT/ US01/ 20756 added NaH (Al drich, 1.44 g, 60% 36.1 nmol) and
the m xture was stirred for 15 mn. To the above m xture was added

3,4, 5-trigflg @osst r obenzene (Acros, 3.71 g, 16.4 mol), angdtidee6@sul ting
m xture was stirred overnight (16h). Poured to 2N HCl, the crude product
(5.50 g) was collected by fiItratiOﬁ folgew by washing with water. 1H NWR
(400MHz, 5 DMSO-d6) 6 10.58 (s, 1H), = 9.6 Hz, 1H), 7.60 (d, J =
7.7 Hz, 1H), 7.50-7.42 (m 1H), 7.35 (d, J = 8.2 Hz, 1H), 7.22-7.14 (m
2H). The above crude product ( 3.6 g) was suspended in a mxture of 50 niL
con. HO and 20 nmL of AcOH and the re&lly i Jor m xture was refluxed overnight
(18 h). After cooled to roomtenper
with con. NHAOH, 10 and then extractqa
| ayers were conbi ned and washed g

Hh EtOAc (200 nL). The organic
brine solution (200 ni),

dried over Na2SO4, and concentrat ed under dcuum The residue was

chromat ogr aphed (10% 15% Et OAc/ hexanes)C 1etd 2.66 g of product. 1H NWR
(400MHz, DVBO-d6) S 8.39 (s, 2H), = 8.5 Hz, 1H), 7.95 (d, J =
7.8 Hz, 1H), 7.78 (d, J = 8.4 Hz, b9 (td, J =8.1, 1.3 Hz, 1H), 7.56

(td, J =15 8.0, 1.0 Hz, 1H), 7.45 = 8.5 Hz, 1H), 4.74 (s, 2H). M5

(El'): mz 333 (MtH). Exarrpl e 223 NH2 Y4/ C N 223 20

3, 5-Di chl or o- 4- qui nol i n- 2-yl net hyl - phenyl'am ne (223). 3, 5-Di chl oro-

4- qui nol i n- 2- yl net hyi- C}hllmmquertHcl(lBﬂB)l qmlhymyﬂlﬁsihyethéﬂyﬂlw- from

2-(2,6-Dichloro- 4-nitro-benz -qumol n 22) a_.sim manner as

descrl l§ed triflueyomsthyl-begzepgsu fmwea (%4 gﬁ(}ﬁW‘R]Y Aigél\ﬂl&hlo’@ﬁg@i”ng "8.24
J = 8%‘6&3’1— %1)74 %ﬂd&bm%ﬂﬂ%l-be&eﬂe%uﬁf&ﬁmﬁe wad sﬁo*mhésd]edg@4%;-ﬁlbm 7.54

(td J = J7=8.5 H, 5. 67
(s, 2H), &, 8dichioro2Hjuindli-2Fimethyi-gheBPBuind-ER3), 270311«@@2/ 00633

PCT/ US01/20 ggme%ﬁggnzenesuﬁ‘onyl chloride(Maybridge) and pyridine(EM) in a similar
manner as described in Examples 70-91. "H NMR (400MHz, DMSO-de) § 11.45 (br s,

10 1H), 8.34(d,J = 8.3 Hz, 1H), 8.24 (d, J = 8.5 Hz, 1H), 8.19 (s, 1H), 8.00 (d, J = 8.3 Hz,
1H), 7.91 (d, J = 8.0 Hz, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.67 (td, ] = 7.8, 1.3 Hz, 1H), 7.54
(td, J=7.8, 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

Cl
QP
Iop:
C
Cl

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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O @ ,NHFC/ 1 Ccl N224

2- Chl or o- N- (3, 5-di chl or o- 4- qui nol i n-2-yl net hyl - phenyl )-4- 5
trifluorow®ydwhseenzenesul f onam de (224). PCT/US01/20756
2-Chl oro-N-( 3, 5- di chl oro-4-quinolin-2

| met hyl - ph “trifl | f d th qd (849
{yom 5, 5MOR-60 6. 11 GBVIGH D23 Kot s BRGH) Arere, { 289) Mobn) doada:

fl Lyl E
Sim lar menker oL g (G s I e L I A Biko o) o

11.45 (br &54 Qth 2S5 HB, IH) (7d2(dJJ 885 BizHrT), 7E2)0, (s82H)44(4$(s 2Hy. MSHEHz /4 H) |
8.19 (s, I@ O(dJ 8.3 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.76 (d,
J—83Hz59fMH767(td J=17.8 1.3 H,, 1H), 7.54 (td, J =7.8, 1.0
Hz, 1Hs, 7.23 (d, J = 8.5 Hz, 1H), 7.22 (s. 2H). 4.48(s, 2H. MBS (El): mz
543 (MH. 15 Exarrple 225 C1/10c |l C/ A /I N 225

2, 4-Di chl oro- N- (3, 5-di chl or 0- 4- qui ndlsiamyie $26ret hyl - phenyl ) -

benzenesul f onani de (225).

2, 4-Di chl oro-N- (3, 5-di chl oro-4-qui noli 125 ylyret hyl 20

phenyl ) - benzenesul f onam de was synt hesiizeds{76% from

3, 5-di chl or o- 4- qui nol i n-2- yl net hyl - i}
2, 4-di chl orobenzenesul fonyl chl ori de(Maybr i
simlar manner as described in Exa
02/ 00633 PCT/ US01/ 20756

ge) and byridine(EM in a
1H NMR (400VHz, 74 WO

226
2.,4-Dichloro-N-(3,5-dichloro-4-quinolin-2-ylmethyl-phenyl)-S5-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. 'HNMR (400MHz, DMSO-dg) 8 11.22 (br's, 1H), 8.25 (d, J = 8.5 Hz, 1H), 8.15 (s,

15 1H),7.91(d, J=8.0 Hz, 1H), 7.88 (s, 1H), 7.78 (d, ] = 8.3 Hz, 1H), 7.69 (t, ] = 7.1 Hz,
1H), 7.54 (t, J =7.5 Hz, 1H), 7.22(d, ] = 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

~
N

227 '

20

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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DMSO-d6) 6 11.29 (br s, 1H), 8.25 (d, J = 8.5 Hz, 1H), 8.13 (d, J = 8.6

aZH) 1Z{)94#d J = (2 0 HZH) 1H, 7.91 (d, J =8.0 Hz, 1H), 7.75 (d, J =
, o/306685 (M 2 7.54 (t, J =7.5 Hz, 1H, 7. ; 5

11, 7. 20 Ca 98 4. as(s, 2 NS (E1): nalz 509 (MH). %T(}Ehxsé)#ﬁ%g

Cl CS, NH C/I\IVECCI N 2

2, 4- Di chl gPdenefBcas ppsSHICEYS 2 Oélﬁ Hornde produchevigh wanassd direstly forihe nex g

benzenesulljegd@%_ i de (226).

2,4-Di chl oro-N-{ 3, 5-di chl or o-4- qui nol i n-2-yl net hyl

phenyl ) - 5- net hyl - benz@meﬂuhémaﬁuhbdbovmo&wnirhesone[doi(’m;%at £7186@was added

3,5-dichloro-4- quinolin yl - phenyl am ne (2

th
2, 4- di chl or ®lwioneafiiy M%rg&m%ﬁ% mlorﬂ%o% m&@é)\}ﬁﬁﬁiﬁ‘l ddeymixiae B@s stiree ( EM)

oSO a6 T Bt n Al R Wepul ARl Fhaklp Bhrc. CEG SRy

7.91 (d, ImixtdeWakiaddddd mﬂof@Oﬂ&glhﬂ)ofﬁgdsl ﬁ]ﬂaof\EI\FNBOBIdIIZHﬂJH)Qf}EmQ (t,
J=7.1H, 1H, 7.54 (t, J =7.5 1H), 2(d, J = 8
7.21(s, 2+hhe miggresvappprmes upgoaaom tc’m)eratws ééw)e “ﬁYth@z’sp émd—&verEx anpl e

227 20 t f
qui nol i ne- -ngg’r%gl Inlg%cﬂt%g%ddﬂ]fi %ﬁ%g @ggésl&&%%%s 6]-1[ &&P@?H@@Wnﬂ gf 10%
l(\//t;I a; .T?E 1\51?@}”%@1@1@@12) tbrﬁalwzsl@ @(ﬁ%)utﬂpwdwf 121\2NI\/[R (40O, MO} di) azm@n{) hane
exanes
t enper® ur@. ¥ 52 4Hg, H@e%&(ﬁ ]6‘5 SR /st @%r?t}ﬁ 785" bl (mwaﬁ{)s% 65575k G, ot en
1H), 5.48 (t, T = 5.5 Hz, 1H), 4.73 (d, ] = 5.2 Hz, 2H). MS (ED): m/z 160 (M+H).

Hz
8.3
Hz

Example 228

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  next reaction. '"H NMR (400MHz, DMSO-dg) § 9.20 (s, 1H), 8.82 (s, 1H), 8.21 (d,‘J =17.9
Hz, 1H), 8.19 (d, J = 8.1 Hz, 1H), 7.97 (t, J= 7.4 Hz, 1H), 7.81 (t, ] = 7.5 Hz, 1H), 5.09
(s, 2H). MS (EI): m/z 178 (M+H). Quinolin-3-yl-acetonitrile was synthesized from the
above crude product, KCN, NaHCO; and K1 in similar manner as described in Example
221. 'H NMR (400MHz, DMSO-dg) & 8.87 (d, J = 2.0 Hz, 1H), 8.36 (s, 1H), 8.05 (d, J =
.25 8.3 Hgz 1H), 8.03 (d,J=7.8 Hz, 1H), 7.79 (t, J = 7.3 Hz, 1H), 7.65 (t, ] = 7.8 Hz, 1H),
4.31 (s, 2H).MS (E): m/z 169 (M+H). |
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WO 02/ 00633 PCT/ US01/ 20756 under reduced pressure gave 5.03 g of crude
product, which was used directly for the next reaction. To a solution of
t he abov Pdeds in 100 nL of THE at -78C was added a sql4li@i20hke 1M

Li A1H4 ( rich, 40.3 nL, 40.3 muvol) in THF. The m xture was stirred 5 at
-78C for 30 min, then was allowed to slowmy warmup to OC. Cooled to -78C
to the mxture was added 1 niL of Et@&émpleiﬁ_ of H2O, 1 nmL of 2N NaCH and 1
nL of H20. The mixture was warmed up to roognjenperature, diluted with

Et OAc, dried over Na2SO4, and concentrated under vacuum The residue was
chr omat ogr aphed (3% MOH CH2C12) to yield 2 g (48% of product. 1H NWR
(400MHz, DMSO-d6) 8 8.87 10 (d, J = 2.1 N, 8.24 (s, 1H), 8.03-7.97
(m 2H), 7.75-7.70 (m 1H), 762758(nﬂ3 ,%48(t J =5.5 Hz, 1H),
4.73 (d, J = 5.2 Hz, 2H). M5 (El): Hy. Exanple 228 CN N 15 228
Quinolin-3-yl-acetonitrile (228). A '/n of qui nol i n-3-yl - met hanol
(227, 3.1 g, 19.5 mmol) and t hi onyl de (Aldrich, 16.5 nL, 195 mmol)
in 50 nL of benzene was refluxed for 329. After cooled to room
tenperature, the solvent was renpoved under reduced SBressure to dryness.

This crude product wE.ordchlaro-daritro-henzyhrauinplinef229e cioRichigrorivr

400MHz, . 1
b 10 (d JiGoyeiPaityfiind SessfHnesitoP 1% o liplith Nigperdaitaly G2g Feat )
1H), 53509 g,@s4 matd)), 3MF-Gihloromitrzbdnz8nd (Mdrds, 1Q0i g) 814 maidlydndeaH Qhidrich] e was
synt hesi zed fromthe above crude _product, KCN, NaHgC%'@g lﬁ% in 5| | ar
manner as HOIBEi M 18 maphing sipdar marp;e ib X"én%leg (d, J

= 2.0 Hz, (@Mﬁzf@{?ﬁﬁg @5}@58 68l Hz L 2%) @1 ?—'1?9 H%HiH?_D% (Q)?(dﬁﬂ+— 4 =7.8

Hz, 1H) 7.
2H) . M5 ( Eljiz, llﬁ)z7 989 z(awmj)zmzmmdoz#cma:«s Hz:ﬂ/H)sm 58 16756 8. E)d@(hﬂlzelling

4.59 (s, 2H). MS (ED): m/z 333 (M+H).

10
Example 230

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-bel;zyl)—quinoline (229) in a similar manner as described in Examples 16-23
(Method A). 'H NMR (400MHz, DMSO-de) 8 8.80 (d, J = 2.2 Hz, 1H), 7.98 (d, ] = 8.4
Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.86 (s, 1H), 7.70 (td, ] = 7.8, 1.0 Hz, 1H), 7.13 (t,J =
7.5 Hz, 1H), 6.70 (s, 2H), 5.68 (s, 2H), 4.27 (s, 2H). MS (ED): m/z 303 (M+H).
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NOZ CC N 229 3-(2,6-Dichloro-4-nitro-benzyl)-quinoline (229).
3-(2,|6-Dich| oro-4- nitro-benzyl)-quinoline was synthesized (71% from

qgui nol i n- tonitrile (228, 1.41 5 g, 8.4 mmol),

3,4, 5-tri§’ﬁ?/dozgog%?trobenzene (Acros, 1.90 g, 8.4 nmol) and PISlgI/—IUS(OXIZ%SFCh

740 ng, 60% 18.5 nmol) in a S|mlar manner n two steps as descrlbed in
Exanpl e 222. 1H NVR (400MHz, DMBO- ?“‘Q% %fB 8.42 (d, J 0.9 Hz,
1H), 8.00 (d, J = 8.4 Hz, 1H), 7.92- Z;Ma

Hz, 1H), 7.58 (td, J = 8.0, 1.0 Hz, 121\
(MtH). 10 Exanple 230 NH2 Cd C
3, 5-Dichl oro-4-quinolin-3-yl methyl - pRegy| arr
4- qui nol i n- 3-yl net hyl - phenyl am né:3?230 i ynt hesi zed (84% from
3-(2,6-dichloro-4- nitro-benzyl)-qui nol gt in a simlar manner as
described in Exanples 16-23 (Method A). 1H NVR (400MHz, DWVSO-d6) 5 8.80
(d, J =2.2 Hz, 1H), 7.98 (d, J = &7 1H, 7.91 (d, J = 8.0 Hz, 111),
7.86 (s, 1H), 7.70 (td, J =7.8, 1Q e, AH), 7.13 (t, J = 7.5 Hz, 1H),
6.70 (s, 2H), 5.68 (s, 2H), 4.27 (s, 2HY M8 (El): nz/z 303 (McH). 77 WO
02/ 00633 PCT/ US01/ 20756 Exanple 231 Clhy;y S, NHF 3 CC

on 72 (td, J'=7.0 1.3
459(s 2H). MS (EI): mz 333
330

e (230). 3,5-Dichloro 15

2-Chlor0-N-(3,5—di¢hlor0-4-quin0lin-3-ylmethyl—phe;1yl)-4-

5  trifluoromethyl-benzenesulfonamide (231). 2-Chloro-N-(3,5-dichloro-4-quinolin-3-
ylmethyl-phenyl)-4-trifluoromethyl-benzenesulfonamide was synthesized (80%) from
3,5-dichloro-4-quinolin-3-ylmethyl-phenylamine (230), 2-chloro-4-
trifluromethylbenzenesulfonyl chloride(Maybridge) and pyridine (EM) in a similar
manner as described in Examples 70-91. "H NMR (400MHz, DMSO-dg) 5 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, J = 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, J = 7.5 Hz, 1H), 7.24 (s, 2H), 4.34(s, 2H). MS (ED): m/z 543 (M-H).

Example 232

7o

“NH

C O
C Cl
‘ \
-
N

15 232
2,4-Dichloro-N-(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) & 11.34 (br s, 1H), 8.78 (d, J =2.0 Hz, 1H), 8.13 (d, J =8.6 Hz, 1H), 7.97 (4,
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N 231 2-Chloro-N-(3,5-dichloro-4-quinolin-3-ylnethyl-phenyl)-45
trifluoronethyl-benzenesul fonam de (231).

2- Chl or o- W 3s08s8i chl or o- 4- qui nol i n- 3- PCT/US01/20756
yl met hyl - phenylg 4-trifluoromet hyl -benzenesul f onam de was synt es?zed (80%

f 3, 5-di chl 4- 3-vyhn h | 3 2-chl 4
tilo;nl urond%glﬁgﬁﬁeggéggﬂ%léﬁé@ﬂfﬂey 8‘5&%@%&%@) ﬂy&cf@a H@CZ @%70% a

e PR 0, PR Sy M S 1) ©
7 7 Hz,

8.19 (s, 1H), 7.98 (d, J = 7.0 Hz, 796(d J= 7.86 (d,
J =8.0 Hz, 1H), 781 (s, 1H), 770(‘%‘3@ —Z 723(t ‘1 =175
Hz, 1H), 7.24 (s, 2H), 4.34(s, n{ 3na/z 543 (MH) Exanpl e 232
\~SI Hyd~Cd ~1 \ N 15 232

2, 4-Di chl oro- N (3, 5-di chl or o- 4- qui nol i n-3-yl net hyl - phenyl)

benzenesul f onam de (232). 0
2, 4-Di chl oro- N-(35dich|oro4quin metﬂyl-
phenyl ) - benzenesul f onam de was synt he 63% from

3, 5-di chl oro-4- qui nol i n-3- yl met hyl - phemﬁl am ne (230),

2, 4-di chl or obenzenes Ifony chlori e 0 ridi in a
simlar nmanner as d Bﬂl"é‘é’ %Y'%MQ@&QBI g@ 3‘&%?'%% %@Qﬁwgmo d6) 6
11.34 (br §mikt)ed 3 féin 131) Tindlife- Bvoarb%'i%hc gmé?l"@lj 5. O]g,?88) &Iﬂd@)mjaH) 7.97
(d, 78 WO 02/ 0063 /USOl/ 0756 , 7.93 (d = 1.8 Hz

1H), 7.88 S(lmulat]manm%rgs Hpscribed in Bxaaepl¢ 327. 115 NMRBAIODMEZ DPMSOH) 3 92881t |

72 Do m, 6:10tal P sy, (1390803 5348, 1B) 7,851 1P0% #3758 &
1H), 7.62 (d, T = 7.5 Hz, 1H), 5.50 (td, J = 5.7, 0.7 Hz, 1H), 4.73 (d, T = 5.7 Hz, 2H). MS
(BI): m/z 160 (M+H).

Example 234
15

A CN
_N

234
Isoquinolin-3-yl-acetonitrile (234). Isoquinolin-3-yl-acetonitrile was
synthesized (80%) from isoquinolin-3-yl-methanol (233) in a similar manner as described
in Example 228. "H NMR (400MHz, DMSO-ds) & 9.33 (s, 1H), 8.25 (d, J = 8.1 Hz, 1H),
20 7.98 (d,7=38.2 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 (EI): m/z 169 (M+H).
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OH i N 233 Isoquinolin-3-yl-nmethanol (233). Isoquinolin-3-yl-nmethanol was
synt hesi zed (32% from i soqui noline-3-carboxylic acid (TCl, 5.0 g, 28.9
nmol ) i n wo ®ogs3dzar manner as descri bed in Exanpl e 227. ' B0 AGBYHZ,
DVSO-d6) 8 9.24 (s, 10 1H), 8.10 (d, J = 8.2 Hz, 1H), 7.96 (d, J = 8.3 Hz,
1H), 7.83 (s, 1H), 7.75 (t, J:75Hz E)LS 7.62 (d, J = 7.5 Hz, 1H),
5.50 (td, J = 5.7, 0.7 Hz, 4. 75XaPIO235 5 7, o) Ms (EI): mz 160
(MtH) . Exanple 234 15 CN \ C,, N234 | soqui nolin-3-yl-acetonitrile
(234). Isoquinolin-3-yl-acetonitrile was synthesized (80% from

i soqui nolin-3-yl-nmethanol (233) in a simlar _manner as described in
Exanpl e 228. 1H NVR (400MHz, DVBO-d6) 6 9.38%%s, 1H), 8.25 (d, J = 8.1
1H), 20 7.98 (d, J = 8.2 Hz, 1H), 7.86 (s, &, 7.81 (td, J = 7.6, 1.0
1H), 7.70 (td, J =7.8, 0.6 Hz, 1H, 4.32 2H). M5 (El): nmz 169 (
79 WD 02/ 00633 PCT/ US01/ 20756 Exanple 2B ciCC \ ( iN 235
3-(2,6-Dichloro-4-nitro-benzyl)-isoqui ngli (235). 3-(2,6-Dichloro-4-
nitro-benzyl)-isoquinoline was synt [ (799 from

i soqui nolin-3-yl-acetonitrile (234, 8, 7.26 mmol),
3,4,5-trichloroni trobenzene (Acros, %é 7.26 mmol ) and NaH (Al drich,
640 ng, 60% 16.0 innol) in a simlar éner in two steps as described in

3-(2,6-Dichloro-4-nitro-benzyl)-isoquinoline (235). 3-(2,6-Dichloro-4-

Hz,

Hz,
MeH) .
5

5  nitro-benzyl)-isoquinoline was synthesized (79%) from isoquinolin-3-yl-acetonitrile (234,
1.22 g, 7.26 mmol), 3,4,5-trichloronitrobenzene (Acros, 1.64 g, 7.26 mmol) and NaH
(Aldrich, 640 mg, 60%, 16.0 mmol) in a similar manner in two steps as described in
Example 222. 'H NMR (400MHz, DMSO-dg) 5 9.21 (s, 1H), 8.38 (s, 2H), 8.07 (d,J =
8.2 Hz, 1H), 7.89 (d, ] = 8.2 Hz, 1H), 7.75 (t, T = 7.5 Hz, 1H), 7.64 (t, J = 7.5 Hz, 1H),

10 7.57 (s,1H), 4.68 (s, 2H). MS (EI): m/z 333 (M+H).

Example 236

O X
=N
236

15 3,5-Dichloro-4-isoquinolin-3-ylmethyl-phenylamine (236). 3,5-
Dichloro-4-isoquinolin-3-ylmethyl-phenylamine (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 (400MHz, DMSO-dg) 5 9.24 (s, 1H), 8.07 (d, J =
8.2 Hz, 1H), 7.85 (d, ] = 8.2 Hz, 1H), 7.70 (t, } = 7.5 Hz, 1H), 7.60 (t, J = 7.5 Hz, 1H),

20 7.22 (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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Exampl e 222. 1H NWR (400MHz, DMBO-d6) 6 9.21 (s, 1H), 8.38 (s, 2H), 8.07
(d, J 8.2 Hz, 1H), 7.89 (d, J =8.2 Hz, 1H), 7.75 (t, J =7.5 Hz, 1H),
7.64 (t, woo2bobs3Hz, 1H), 10 7.57 (s,1H), 4.68 (s, 2H) . MpdifaiQv1267136z 333
(MtH). Exanple 236 NH2 C C N 236 15
3, 5-Di chl oro-4-i soqui nol i n- 3-yl net % Bh]g%kam ne (236). 3, 5-
Di chl or o- 4-i soqui nol i n- 3-yl net hyl - P e (236) was synthesized (84%
from3- (2,6-dichloro-4-nitro-benzyl)-isoquinoline (235) in a simlar
manner as described in Exanples 16-23 (Method A). 1H NVR (400MHz, DWVMSO d6)
6 9.24 (s, 1H), 8.07 (d, J = 82Hz 85 (d, J =8.2 Hz, 1H), 7.70
(t, J =7.5 Hz, 1H, 7.60 (t, J = dxéaé) 20 7.22 (s, 1H), 6.70 (s,
2H), 5.65 (s, 2H), 4.37 (s, 2H). I\/IS H 303 (MtH). 80 WD 02/00633
PCT/ USO01/ 20756 Exanple 237 C ? 011 NH F3C/ I CdC iN 237
2- Chl or o- N- (3, 5-di chl or o- 4- i soqui h6Fi n=3-y hyl - phenyl )-4- 5
trifluoronethyl-benzenesul f onam de (237)
2- Chl oro-N-(3,5-dichloro-4-isoquinolin-3
yl met hyl - phenyl ) - 4-tri fl uoronet hyl - Enze
from 3,5-dichloro-4-isoquinolin-3- !
trifluronethyl benzenesul fonyl chlori ee%(* aybri dge) and pyridine (EM in a
similar manner as described in Exanpl €3770-91. 1H NVR (400MHz, DMSO d6) 8
ii ?L"GHgb r 1|S_6 , 13 (%ZD ( d%h3&0(18 (8,%::%1(:]11%1‘(?5 L‘;(ﬂlulﬂolm-g y?m'éﬁtyl %mnyl§419 (d, J

5  trifluoromethyl-benzenesulfonamide (237). 2-Chloro-N-(3,5-dichloro-4-isoquinolin-3-

g0l f onam de was synt hesi zed (65%
- phenyl am ne (236), 2-chloro-4-

ylmethyl-phenyl)-4-trifluoromethyl-benzenesulfonamide was synthesized (65%) from
3,5-dichloro-4-isoquinolin-3-ylmethyl-phenylamine (236), 2-chloro-4-
trifluromethylbenzenesulfonyl chloride (Maybridge) and pyridine (EM) in a similar
marmner as described in Examples 70-91. 'H NMR (400MHz, DMSO-dg) 8 11.46 (brs,

10  1H), 9.19 (s, 1H), 8.35 (d, J=8.2 Hz, 1H), 8.19 (d, I = 1.1 Hz, 1H), 8.04 (d, ] = 8.0 Hz,
1H), 7.99 (dd, T = 8.3, 1.2 Hz, 1H), 7.83 (d, ] = 8.2 Hz, 1H), 7.71 (td, T = 7.5, 1.0 Hz, 1H),
7.60(td, J = 7.5, 0.8 Hz, 1H), 7.2? (s, 2H), 4.42 (s, 2H). MS (EI): m/z 543 (M-H).

Example 238

I
T A
C Cl
‘ X
=ZN
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) § 11.30 (br s, 1H), 9.19 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.04 (d, J = 8.1 Hz,
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1H, 7.99 (dd, J = 8.3, 1.2 Hz, 1H), 7.83 (d, J =8.2 Hz, 1H), 7.71 (td, J
= 7.5 1.0 Hz, 1H), 7.60(td, J =7.5, 0.8 Hz, 1H), 7.22 (s, 2H), 4.42 (s,
2H) . M5 (Hoayotts 543 (MH . Exanple 238 1~S~ \ NH C/ derldsorpbrss \ 1N
15 238 2,4- D|chI oro- N- (3, 5-di chl oro-4-isoquinolin-3-yl n'eth'[?%ph/en?
benzenesul f onani de (

2h4 D: chl od, W@édﬂdﬂd)ﬁﬁ@rlﬁ)ﬂ B3 iRt 3H)) TrEt-R¥B-(m, 2H), 7.60 (td, T =
b |
ST bt or g T UG . YR 7208 839 (b PRI B s 509 (B,

2, 4-di chl or obenzenesul f onyl chI oride (Maybridge) and 20 pyridine (EM in
si m | ar manner as described in Exanpl es 70 %’L 1H NVR (400MHz, DWMSO- d6)
11.30 (br s, 1H), 9.19 (s, 1H), 8.1 H‘PE’J 8.6 Hz, 1H), 8.04 (d, J = 8.
Hz, 8% WD 02/00633 PCT/ US01/ 20756 1H) 7.93 (d, J = 2.1 Hz, 1H), 7.83 (d,
J =8.2 H, 1H), 7.74-7.68 (m 2H), 7.60 (td, J = 7.5, 1.0 Hz, 1H), 7.31
(s, 1H), 7.20 (s, 2H), 4.42 (s, 2H) M3 (ELdoym z 509 (M H). Exarrple 250 5
C, OOH OH 250 3-Chloro-5- hydroxy- c aC|d (250). To a solution of
3,5- dichlorobenzoic acid (Aldrich, 1 g, 100 mmol) in HWA was added
NaOwve (Al drich, 27.0 g, 500 rrrml). Thg m xture was heated at 150 C for 2
d. After cooled to room 10 tenperaturelH he reaction m xture was poured to
ice/water, acidified to pH 1 with con. 2530CI, extracted 3x with Et OAc (400

nL). The organic | YL Chidro-5nYd 150@87 dn¥bitheld EZ%O? To a solution of 3,5-

dichlorobenzoic acid (Aldrich, 19.2 g, 100 mmol) in HMPA was added NaOMe (Aldrich,
27.0 g, 500 mmol). The mixture was heated at 150 °C for 2 d. After cooled to room

a
6
1

10  temperature, the reaction mixture was poured to ice/water, acidified to pH 1 with con.
HC], extracted 3x with EtOAc (400 mL). The organic layers were washed twice with a
brine solution (300 mL), dried over Na;SO,4. Removal of the solvent under reduced
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
=22, 1.5 Hz, 1H), 7.04 (t, J = 2.1 Hz, 1H). '

20

Example 251

NC\GEN Hy
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 (d, T =
8.1 Hz, 1H), 7.10 (d, T = 2.0 Hz, 1H), 6.93 (dd, J = 8.2, 2.0 Hz, 1H), 5.89 (s, 2H).
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brine solution (300 nL), dried over Na2SO4. Renoval of the sol vent under
reduced pressure gave a crude product. To a stirred solution of the above
product i{olPBRekds of AcOH at 50 C 15 was added 140 nL of P{%‘}@%ﬂ%m%
(Aldrich). The mxture was then refluxed overnight. After cooled to room
tenperature, the reaction mxture was poured to ice/water. The desired
product was collected by filtrati on Exgmue2p by washing with water. 1H NMR
(400MHz, DMSO-d6) 6 13.3 (br s,1H), 10.31 (s, 1H), 7.33 (t, J 1.6 Hz, 1H)),
7.29 (dd, J =2.2, 1.5 Hz, 1H), 7.04 (t, J = 2.1 Hz, 1H). 20 Exanple 251 N
/ NH2 C 251 3- Am no-4-chl oro-benzonitrile (251).

3- Ani no- 4-chl oro-benzonitrile 25 sized (98% from

4-chl oro-3-nitro-benzonitrile (Fluka) mPflar manner as described in
Exanmpl es 16-23 (Method A). 1H NWR (400 : ﬁDI\/SOdG) 6 7.39 (d, J = 8.1 Hz,
1H), 7.10 (d, J = 2.0 Hz, 1H), 6.93 (dd®52) = 8.2, 2.0 Hz, 1H), 5.89 (s;

2 Ner capt o benzot hi o8l SvabearabtipiatESTalymnanh diay, ma ¥t tysy

am no- 4- ¢ higine-4benaebdnrzonigilé Bxample226D,0 8.5 gmoHIn 90wh]) of DMIOwak adifed DVF
was added O ethyl xanthic acid potassiumsalt (Aldrigch, 21.23 g, 133 gm)l ).
The mi xt ur@-oifdxanthie agid potassiym seltf( Hfdrichp21.53 gel333am10 dT]E“E)HFHB‘Eﬁ‘Y%%ﬁEéYE ture,

the 1 xt ure HaSCpl #eh Bt il 8kl BePtg W th 2N
HCl . Fil trtgtlﬁ/gnc%% #%@ﬁ%&@%@ﬁf@gﬁ%@m&%@e ggve a cr Jdge product, which
was recr ysicahiazee dnd nasa&ddddwapEr2 with @NVIECH Feltigtion followed by washing with
water gave a crude product, which was recrystalized from EtOH/water to give 5.6 g
10 (49%) of product. "H NMR (400MHz, DMSO-ds) & 14.10 (br s, 1H), 7.90 (d, J = 8.3 Hz,

1H), 7.69 (dd, J = 8.3, 1.1 Hz, 1H), 7.60 (s, 1H). MS (EI): m/z 191 (M-H).
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.

; 4
Z
B~ S
7

Table 12
Compound X Method
253 5-C1 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 (49% of product. 1H NWVR (400MHz, DMSO-d6) 8 14.10 (br s, 1H), 7.90 (d,
\r]ﬂ: 8.3 Hz, 1H), 7.69 (dd, J =8.3, 1.1 Hz, 1H), 7.60 (s, 1H). Ms (El):

z 191 (W anpl es 253-262 15 The conpounds in Tabl e epar ed
using t he S bad i & Exanpl e 253 (Method A in Tﬁé@%@"@ﬁ
Exanple 255 (Method B in Table 12) below as —indicated. 4 5 QC S7
Tabl e 12 Conpound X Met hod| Gaepeing | A X54 5| Method2s5 4-0 B 256 4-Me B
257 4-Ove B 258 6-Me B 259658 %“" 6= F 839 02/ 00633 '

PCT/ US01/ 20756 Conpound X| Met %g‘ld 261 6- B 2 6-COCEt B Exanple 253 5
2, 5-Di chl oro- benzot hi azol e[ (253¢2 To|B-choOEf of bergot hj azol e- 2-t hi ol
(Aldrich, 10.09 g, 50 nmol ) was added S02Cl12 1| and thel m xture was stirred
at anbient tenperature for 1 h then heated at 60 C for 30 mn. After
cooled to room tenperature,

Example 253

5 2,5-Dichloro-benzothiazole (253). To 5-chloro-benzothiazole-2-thiol
(Aldrich, 10.09 g, 50 mmol) was added SO,Cl,, and the mixture was stirred at ambient
temperature for 1 h then heated at 60 °C for 30 min. After cooled to room temperature,
the mixture was poured to ice/water and stirred for 30 min. The desired product was
collected by filtration followed by washing with water. '"H NMR (400MHz, DMSO-ds) &

10 8.16(d, J=8.7 Hz, 1H), 8.09 (d, J =2.1 Hz, 1H), 7.58 (dd, ] = 8.7, 2.1 Hz, 1H).

Example 254

2-Chloro-benzothiazole-5-carbonitrile (254). 2-Chloro-benzothiazole-5-
15  carbonitrile was synthesized from 2-mercapto-benzothiazole-5-carbonitrile (252) in a
similar manner as described in Example 253. 'H NMR (400MHz, DMSO-ds) & 8.55 (d, J
= 1.5 Hz, 1H), 8.35 (d,J = 8.4 Hz, 1H), 7.92 (dd, J=8.4, 1.5 Hz, 1H).

Example 255
20
2.4-Dichloro-benzothiazole (255). Anhydrous CuCl, (Aldrich, 4.37 g,

32.5 mmol), £-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,SO4 and

30 concentrated. The residue was purified by chromatography with 60% CH,Cly/hexanes to
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the m xture was poured to ice/water and stirred for 30 nein. The desired
product was collected by filtration followed by washing with water. 1H NWR

(400MHz, WERes 8 10 8.16 (d, J = 8.7 Hz, 1H), 8.09 (d, pbrusiderz, 1H),
7.58 (dd, J = 8.7, 2.1 Hz, 1H). Exanple 254

2- Chl or o- benzot hi azol e-5-carbonitril e (%54) .. 2-Chl or o- benz?t hi gfzggﬁ 5 15
: )

car boni t r ig¢e 488 ofysedieti ZENMER (HHOM B MSOxdd 8n%-69 Kbl 51 &154-8 strile

(252) in Fqn L ar rib 1 anple 253. 1H NMR (400MHz,
beo doy &8 W {37 SRR, I3y D e ERIP L2 S T S92 (aa,
= 8.4, 1.5 Hz, 1H). Exanple 255 20 2, 4-Dichl oro-benzothi azol e (255).
Anhydr ous CuCl2 (Aldrich, 4.37 g, 2.5 m"mlg, t-butyl nitrite (Al drich,
4.83 nL, 40.6 mmol) and anhydrous alSeBWlé?3Ge (EM 50 nl) were added to a
3-neckegd round-bottoned flask equipped with a reflux condenser, an

addi tional funnel and a gas outlet tube. The m xture was warned to 65 C 25
and a suspensi on of 2Z2Chilonoet-thetlintldrenbethizzolei (326). &-Chlos@4mhetbfl-acet onitril e.
During th addition, the reaction,m xture tun to.bl ack d .qas _evol ved.
After gas Eii?%&glta?%lﬁ was Sy’&%ﬁ%?eélt%‘,’mtz%nlpgﬁérfl?tg‘ﬁﬁ Oglllarzc‘?gﬁegﬁg%dﬁéﬁgh room

t enper at UrgmildiRakRaes a&eﬂﬁé&htﬂ;@lﬁ@zwdwm 08 ADME 020 sanaeaus HCL,

extracted 3x with Et OAc (400 ni he organic ayers were washed tw ce
with a brile7dol.0thHzAH)3042-73g, IrerHéch-@Q/%s 3Nh2SO4 and 30 concentrated. The
resi dg@ was purified by chromatography with 60% CH2C12/ hexanes to 84 WD
02/ 00633 PCT/ US01/ 20756 give 4.8 g of product. 1H NVR (400MHz, DVBO- d6) 6
8.10 (dd, J =8.1, 1.0 Hz, 1H), 7.@Rapgde297= 7.9, 1.0 Hz, 1H), 7.51(t, J
= 8.0 Hz, 1H). Exanple 256 5 2-Chloro-4-nethyl-benzot hiazol e (256).

2- Chl or o- 4- net hyl - benzot hi azol e was synt hesi zed from

2- am no- 4- et hyl - bengethi a7 0| ' y { M -9 BNREHhoas. descri bed
in Exanple 255. 1H %/?h?’zf%o‘ﬁh@‘ﬁv%%“%@%@%ﬂﬂ%@ PO e 1y
7.42-7. 38 HeizotBidrole2v G yhthesiddd) from 2-amino-4-methoxy-benzothiazole (Aldrich) in a
15  similar manner as described in Example 255. "H NMR (400MHz, DMSO-dg) 8 7.62 (dd,
7=82,0.7 Hz, 1H), 7.44 (t, T = 8.1 Hz, 1H), 7.10 (d, J = 8.1 Hz, 1H), 3.94 (s, 3H).

Example 258

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-ds) 5 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-dg) § 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).
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10 Exanpl e 257 2-Chl or o- 4- net hoxy- benzot hi azol e (257). 2-Chl oro-4-net hoxy-
benzot hi azol e was synthesi zed from 2-am no- 4- met hoxy- benzot hi azol e

(Aldrich)wigv2@oedss Simlar manner as described in Exanpl e 3%§, MYR
(400MHz, DVSG-d6) 6 7.62 (dd, J =8.2, 0.7 Hz, 1H, 7.44 (tmswf "1 Hz,

1H), 7.10 (d, J = 8.1 Hz, 1H), 394(5 QI—% Exarrple25820

2- Chl or o- 6- net hyl - benzot h| azol e (25 0Gr 0- 6- met hyl - benzot hi azol e was
synt hesi zed from 2-am no- 6- net hyl - benzot hi azole (Aldrich) in a simlar
manner as descrl bed i n Exanpl e 255. 1H NWR (400MHz, DMSO-d6) 6 7.89 (d" J
= 0.7 Hz, 7. 84 X-Chlako=6-Auadrd-henzbkhiazale 880).d2;Chloro- @ﬂﬁproibeﬁzmamllel)

2.73 (s, 31 Ie 2592 Di chl or h I
2, 6-Di chl o¥ Syg&lfﬁ}g agno-6- g{%ﬂ‘?ﬂ&l@% z?]rezés?(}nc'h fira Sl anner as

2-am ng- 6- £l fy.a &%&NRMH%OUH 40@101)[{2 DMS@l $3J0m'anpf= 8as 2,1dggCr i bed
in Exanple 255. 1H N 400MHz do6) 1H), 30

7.98 (d, J, 807(&&,J=181)7,5®}B@1(d()l,d745](t&,J8=81 27 ZHﬂ-H)lH) 85 VO 02/ 00633
PCT/ US01/ 20756 Exanpl e 260 2- Chl oro-6-fl uoro-benzot hi azol e (260).

2- Chl or 0o- 6-fl uor o- benzot hi azol e was synt hesi zed from

2- am no- 6-fl uor o- benzot hi azol e (Al dmjx@.kﬁplé m61a simlar manner as 5 descri bed
in Exanpl e 255. 1H NWMR (400|\/Hz DVSO- d6) .04 (dd, J =8.9, 2.1 Hz, 1H,
8.01 (dd, J = 8.7, 50Hz 745(th 8.1, 27Hz 1H) Exanpl e 261

10 2-Chl or o- 6- mstho
benzoﬁﬁl azol e was s%t eS| zegne?l? rwﬁé aﬁﬁ%zoé %g enzo I az%l e

(Al drich) beﬂz@ﬂuasmmwa%rsyﬁmegimd ﬂ@nmﬁmbtﬁeﬂletmxﬁbamtmaaﬂé (ATHHCHMR a( 400MVHz,
DVSO-d6) 6.7.85 (d, J =

7.14
1H), 3.82 S(l@ﬂalsmémeias @S&ﬁb%mz%@npicéﬁ g%&%ﬁﬁ %ad?M% ééﬁb%%%ﬁl?z aci d
ethyl ester g (3820 1)27 69\ Q18, 7.14 (d, T = 8.1 Hz, 1H), 3.82 (s, 3H).

15 Example 262

2-Chloro-benzothiazole-6-carboxylic acid ethyl ester (262). 2-Chloro-
benzothiazole-6-carboxylic acid ethyl ester was synthesized from 2-amino-benzothiazole-
6-carboxylic acid ethyl ester (Astatech) in a similar manner as described in Example 255.
20 'HNMR (400MHz, DMSO-ds) & 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 (g, I = 7.1 Hz, 2H), 1.35 (t, T = 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
HCl, 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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benzot hi azol e- 6- carboxylic acid ethyl ester was synthesized from

2- am no- benzot hi azol e- 6-carboxylic acid ethyl ester (Astatech) in a
simlar ngiyRlgs described in Exanple 255. 20 1H NMR (40%1%50%@%%) 6
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, 3 le 263 25
[ 3- Ch:_?)ro 5- (S(ghl ore %é?i%%?%%?b%em&w1%?%%(#%*&1%%5%&%%? ©

(Bxampl e’ SRS b AR B YA AL 8 Gose

21 mi nol ) .mIThE) mmof). UFle mixsurs twas retiixkd ovaight, wooleH émroom temperature and

2, 5- dlchlorobenzothl zol e 53, 2 added. The
m xture WeFORFRANE chlﬁér deﬁ%f@e?sgr%%%ﬁ?%?‘?ﬂa%‘fﬁ%@?y 30 renai ned
by TLCs Afctrﬁ&g%% mﬁ%fs@%%%r@{cﬁ%méﬁmé f3&ive X1 0L YRSIRe VHERMIP | ce/ 1IN

HCl, extracte Et OAc (100 nL The organic [layers were washed tw ce
with a br6eVE] DMIO-dND9.86Yr,s, dH).E0 ofded =Na®@BoA1 Bhd . &odc EntrGHed H)The

resul ting ri e I rea 00633
PCTI USOL! 2b76 D 384T For BF- (e 48008 o7 Biud 1A 150 Fes B Y2 a0t anol
was added gipheanys SN nZigle rich, 2.16 niL, 10 mmol) and
triethylam: ne (Al d?l}?h 1(%11} m., 10(1\/#}%%) The mxture was refluxed
overnight, cooled to roomtenperature and concentrated to dryness under
reduced pressure. The residue was pyified ,Q;{E?\ﬁ%Rchr omat ography with 50% 70%
CH2C12/ hexanes to give 2.10 g of pro 400MHz, DMBO-d6) 6 9.85
(br s, 1H), 8.01 (d, J = 8.6 Hz, 1H, ¥ 84 (d J:2.0Hz,1H), 7.53 (b s,
1H, 7.50 (t, J = 2.0 Hz, 1H), 7.42 (dd,}j J = 8.6, 2.1 Hz, 1H), 7.26 (t, J =
2.0 Hz, 1H), 1.47 (s, 9H). M5 (H )N 411 (MtrH). CNHBoc 4 N5 ST 6 7

10 Table 13 - (/:\5/8
X/.._

6 7
10
Table 13
Compound X
263 5-C1
264 5-CN
265 | 4-Cl
266 4-Me
267 4-OMe
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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Compound X 263 5-C 264 5-CN 265 4-C 266 4-Me 267 4-Ove 268 6-Me
269 6-CI 270 6-F 271 6-Owve 272 6-COOEt The conpounds of Table 13 were
prepared b @08k3¥ | ar manner as described in Exanple 263.pc4%y

02/ 00633 PCT/USO1/ 20756 Exanpl e 264 : F 11205
[ 3- Chl or o- 5- (5- cyano- benzot hi azol - ﬁ;z/@ - phenyl ] -carbam c acid

teat-butyl ester (264). 'H NWR (400 dée) 6 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), 7.51(t, J=1.9 H, 1H), 7.29 (t, J =2.0

Hz, Cr1”H) 1. 47 (s, 9HB-CMBr¢-BH(p:cyana-béntbthiuzel 2-yloxyrpheeylR6srhbmic acid

3- 5- (4-chl thi azol - 2- I - L]- i i

Font- but y eRdiisH ixzos ek GooR DRORIES Ye" 685 1B £28t i 15 o5
(dd, Js= 8H9 lH() 892'(11 Jé—k%HJlﬁ? 7(717(7&21 F= %9161}19 Hﬂ) 7%'3*)(1; J7=§§Hzt 1H§ = 2.0

Hz, 1
(El): H)m z ’B§B(t(M1(§4H8,)1H)15 2E>(aarp4 20 21@51}1) 147 (s 9H) MS (EI) m/z 260 (MH)H)

[ 3- Chl or o- 5- (4- net hyl - benzot hi azol - 2- yl oxy) - phenyl ] -carbam ¢ acid
tent-butyl ester (266). 1H NVR (400MHz, DVSO-d6) 6 9.85 (br s, 1H), 7.76
(dd, J =7.2, 1.6 Hz, 1H), 7.56 (t Exdmpld26s Hz, 1H), 7.53 (t, J = 1.7 Hz,
1H), 7.30-7.22 (m 3H), 2.49 (s,
10 [3-Chloro-5-(4-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (265). "H NMR (400MHz, DMSO-de) & 9.89 (br s, 1H), 7.95 (dd, J = 8.0,
1.0 Hz, 1H), 7.56 (d, ] = 8.0, 1.0 Hz, 1H), 7.52 (t, ] =2.0 Hz, 1H), 7.36 (t, ] = 8.0 Hz,

1H), 7.35-7.31 (m, 2H), 1.47 (s, 9H). MS (EI): m/z 355 (M"-C4Hg).
15 Example 266

[3-Chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (266). "H NMR (400MHz, DMSO-de) § 9.85 (br s, 1H), 7.76 (dd, T=17.2,
1.6 Hz, 1H), 7.56 (t, ] = 1.8 Hz, 1H), 7.53 (t, J = 1.7 Hz, 1H), 7.30-7.22 (m, 3H), 2.49 (s,
20  3H), 1.47 (s, 9H). MS (EI): m/z 389 (M-H).

Example 267

[3-Chloro-5-(4-methoxy-benzothiazol-2-yloxy)-phenyl]-carbamic acid
25  tert-butyl ester (267). 'H NMR (400MHz, DMSO-ds) & 9.86 (br s, 1H), 7.52-7.50 (m,
2H), 7.45 (t, J = 1.9 Hz, 1H), 7.31 (t, J=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 (El): m/z 407 (M+H).

Example 268
30
[3-Chloro-3-(6-methyl-benzothiazol-2-yloxy)-phenyl]-carbamic acid
tert-butyl ester (268). "H NMR (400MHz, DMSO-de) & 9.85 (br s, 1H), 7.76 (s, 1H),
7.60 (d, ] = 8.2 Hz, 1H), 7.52 (br s, 1H), 7.47 (t, ] = 1.9 Hz, 1H), 7.26 (dd, ] = 8.2, 1.2 Hz,
1H), 7.22 (t, J = 2.0 Hz 1H), 2.40 (s, 3H), 1.47 (s, 9H). MS (EI): m/z 389 (M-H).
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20 3H), 1.47 (s, 9H). M5 (El): mz 389 (MH. Exanple 267

[ 3- Chl or o- 5- (4- net hoxy- benzot hi azol - 2-yl oxy) - phenyl ] -carbam ¢ acid 25
tert-but YWyEsllEss(267). 1H NVR (400MHz, DMBO-d6) 6 9.86 (quﬁUSO}Eﬂ%6
7.52-7.50 (m 2H), 7.45 (t, J =1.9 Hz, 1H), 7.31 (t, J = 8.1 Hz, 1H),
7.21 (t, J = 2.0 Hz, 1H), 7.03 (d, J=81Hz 1H), 3.86 (s, 3H) 1.47 (s,
9H). Ms (El): nmlz 407 (M+H). Exanple 268 30

[ 3- Chl or o- 5- (6- net hyl - benzot hi azol henyl ] - carbam ¢ acid
tert-butyl ester (268). 1H NWR (400%&2‘&%3)%) 6 9.85 (br s, 1H), 7.76
(s, 1H, 7.60 (d, J = 82Hz 1H) 7.52 (br s, 747(tJ—19Hz

1H), 7.26 (dd, J = 8,2 2.40 (s
3H), 1.47 (s, 9H). I\Pé"EléPio 5%7“?1 d’?i@‘iﬂazﬁr@ 3(1@%?7‘196%@?%7‘88‘3& (20_756
Exanpl 6 268 Tﬁ@s&rr 269)( GquM{r M@M@@fdg@%kgﬁﬂg -19126811/4 gd' garpani c
acid 5 tert-bu ester (269). 1H NVR (400MHZ br s, 1H),
8.14 (d, Hz; 121),17 T3ed, THH.6 He, TB),(Td3- 345(&, BH7. 261¢H)J = Z(Hszﬂ%l @f/n(s 3H)
Exggpl(te oA %o(ﬁ ml@ss (fw*‘-l&ﬁg?. OH). M (El): mz 355 (M~ C4H8).

[ 3- Chl or o- 5- (6-fl uor o- benzot hi azol - 2- yl oxy) - phenyl ] -carbam c acid
tert-butyl ester (270). 1H NWR (400MHz, DVMSO-d6) 6 9.85 (br s, 1H), 7.92
(dd, J = 8.7, 2.7 Hz, 1H), 7.75 (d&xample®T® 4.8 Hz, 111), 7.52 (br s,
1H), 1049 (br s, 1H), 7.31 (td, J = 9.0, 2.7 H, 1H), 7.25 (t, J = 2.0 Hz,
1H), 1.°47 (s 9H). M5 (EI): nfz 355 (M- C4H8). 15 Exanple 271

[ 3- Chl oro-5-(6-neth yclalaaepst(mmmbb%nyémwm-pwqpmﬁymmmmmmd

tert- butyI ester 271 1H NVR _(400MH1z, (Blr 2 (H;?r
(d, J = 8. tsrtzlultﬁzester 70)7 "HNMR (490MHz, PM&O% 985 (Brls ABY> 592 ¢ 7821’»5 (br
S, 723 det 11y 7754l 12 8.9}“.)8 "Hz, 1H), 7.52 (br s, 1H), 7.49 (brs, 1H), 7.31 (td, T =

9.0, 2.7 Hz, 1H), 7.25 (t,J = 2.0 Hz, 1H), 1.47 (s, 9H). MS (EI): m/z 355 (M"-C4Hy).
15
Example 271

[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, J = 8.8
20 Hz, 1H),7.58 (d, ] =2.5 Hz, 1H), 7.51 (br s, 1H), 7.45 (br s, 1H), 7.21 (t, J = 2.0 Hz, 1H),
7.03 (dd, J = 8.9, 2.6 Hz, 1H), 3.79 (s, 3H), 1.47 (s, 9H). 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, T=1.6 Hz, 1H), 8.01 (dd, J =8.5, 1.6 Hz, 1H), 7.81 (d, ] = 8.5 Hz, 1H), 7.54 (brs,
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, T=7.1 Hz,, 3H),. MS (ED): m/z 393 (M'-C4Hp).
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 fer¢-butyl ester (263,
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7.03 (dd, J =8.9, 2.6 Hz, 1H), 3.79 (s, 3H), 1.47 (s, 9H). M5 (El): mz
407 (MtH). Exanple 272 25

2-(3-tert pyasar bonyl am no- 5- chl or o- phenoxy) - benzot hi 37112,41‘?’05@1/2%8 boxylic
acid ethyl ester (272). 1H NVR (400MHz, DI\/SOdG) 6 9.98 (br , 1H) 66
(d, J = 1.6 Hz, 1H), 8,01 (dd, J =8.5 1.6 H Hzmq

1H), 7.54 lbf 8285 mmyol) wasadde trifuorgpgetic acidg Tfhe miyturg was ﬁ?’fedm)ambae%4 (q J
(_le ag) _t%er gugef'r%qrga'slb _?gw}ﬁch]tirﬁéT L& showed thérelwhno stéxlﬂ)ng mdY&idl Fhaingd. z 393
3-Chl oro- BH(e‘&nﬁdnlremmslaemtrbieaZ@nyaeglemﬂy]) refihedyiressinreedis @i 8yd in EIOAS-

chl or o- 5- (5 chl or.o- henzot hi azql en carba C aC|d st - butyl
ester (263lhegysis sAPBREYSES W@?I})'GQJS‘G% %%@% w %g?é‘b twige %’ °Bdded
triflugro 'ocvemh 0,8 c%é%l%f%dv\@‘ﬁe %éﬁ&de%sq;mﬁa%@ b9 rehrorﬁa%@q@ﬁlﬁl \H{tﬁ f or 5

h, at which tine TLC showed t here was no starting natéerial renained he
m xt ur e waSHgdn tegive ﬁBémgafmiomsﬁtﬂM%l@O@dH&daM@Cbéé@r%98(611,313‘1‘)8\66}@2 | n

or e sol uiPol gt 7 & 6 dONERIIE A Bukllale 1Tt 2 TR A5, Beb "

purified ky jchy el agnapby t\/\a1=h9§lz|21@1 5180 (8126, XBS(EIY A% Anqupal). " H NWR
(400MHz, t%II\I/ISC}dG 911) (( I—)é 1(I§—1|)2}B7 82E(Ig J = g ) 1H),
7.40 (dd, J = 86 20Hz 1H) 662(tJ-19Hz 1H), 6.58 (tJ:1.8
: 6.50 (t, J—19Hz MS (El): mz 311 (MrH). 10
Exarrpl_i)é)s 274- 282 The corrpounds m%'ﬂggsiy%grze prepared from conpounds in
Table 13 in a simlar nmanner as described in Exanple 273 above. 15 C NH2

4 \ro 5 S 67 Table 14 _ , .
The compounds in Table 14 were prepared from compounds in Table 13 in

a similar manner as described in Example 273 above.

C‘\©/NH2

15

5 / \ Y

6 7

Table 14

Compound X

273 5-C1
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
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Compound X 273 5-0 274 5-CN 275 4-d 276 4-Me 277 4-Ove 278 6-Me
280 6-F 281 6-Ove 282 6-COOEt 90 WD 02/00633 PCT/ US01/ 20756
Exanpl e 244 @/ 08683- Am no- 5- chl or o- phenoxy) - benzot hi azol

279 6-C

(274). 1H NWR (400MHz, DMBO-d6) 5 8.25 (d, J =1.2 Hz, 1H), 7.82 (d, J

2.0 He,
6.59 (t,

1H), 7.76 (dd, J =8.3, 1.6 Hz, 1H), 6.65 (t, J = 2.0 Hz, 1H),
J=1.9 H, 1H), 6.52 (t, J = 2.0 Hz, 1H), 5.81 (s, 2H).

mz 302 (MtH). 10 Exanpl e 275

&- GNP AsET | €

M5 (El):
3- Chl or 0- 5- (4-chl or o- benzot hi azol - 2-yl oxy) - phenyl am ne (275). 1H  NWR
7.

o

ne

(400MHz, DMSO-d6) 6 7.92 (dd, J = 8ExamplO2¥¥, lH) , 7.54 (dd, J = 9,
Hz, 1H), 7.33 (t, J = 8.0 Hz, 1H), 6. 66 (t, J = 2.0 H, 1H), 6.60 (t,
1.9 Hz, 1H), 6.52 (t, J = 15 2.0 Hz, 5.76 (s, 2H. Ms (El): mz 311
(MeH) . 5 Exanpl e 276 5 gy Gh; HB%-ghlén"o ¢ B@ﬁ%@ﬁ lamésst a%bxhﬂﬁya phgny an
(276) . lH 20 NMVR (400?/3Hz ! ik 'm@ 2 s, @ ?ﬁe
( dd J YNMR @BOBMHEz, DMSD; d678 2321 (d, ] ¥ 2 HZ51IH-[2 7.82 (HI)J =@, (BHz(ltH) .76 (QdO Hz,
I : 1 2. 3
2 50 ( s % SN‘é6 )1%1)5% §5 %@H}L (21\%_%2 ﬁ%(grﬁgl(ﬁ J271(;9 II_-‘%’SH]-IB_,DS.SZB(‘[?JZ— &% Hz,
1H), 5.81 (s, 2H). MS (EI): m/z 302 (M+H).
10 Example 275
3-Chloro-5-(4-chloro-benzothiazol-2-yloxy)-phenylamine (275). 'H
NMR (400MHz, DMSO-dg) 8 7.92 (dd, J = 8.0, 1.0 Hz, 1H), 7.54 (dd, ] = 7.9, 1.0 Hz,
1H), 7.33 (t, T = 8.0 Hz, 1H), 6.66 (t, ] =2.0 Hz, 1H), 6.60 (t, J=1.9 Hz, 1H), 6.52 (1, ] =
15 2.0 Hz, 1H), 5.76 (s, 2H). MS (ED): m/z 311 (M+H).
Example 276
3-Chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenylamine (276). 'H
20 NMR (400MHz, DMSO-d¢) 8 7.74 (dd, J=7.5,1.0 Hz, 1H), 7.27 (dd, J = 7.3, 1.3 Hz,
1H), 7.23 (t, T = 7.5 Hz, 1H), 6.62 (t, ] = 2.0 Hz, 1H), 6.57 (t, J= 1.9 Hz, 1H), 6.51 (1, 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-de) 8 7.49 (dd, J = 8.0, 0.9 Hz, 1H), 7.29 (t, ] = 8.1 Hz, 1H),
7.02 (d, T = 8.1 Hz, 1H), 6.57 (t, T = 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, T = 8.2 Hz, 1H), 7.25 (dd,
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3- Chl or o- 5- (4- met hoxy- benzot hi azol - 2-yl oxy) - phenyl am ne (277). 1H NWR
(400MHz, DVMSO-d6) 5 7.49 (dd, J =8.0, 0.9 Hz, 1H), 7.29 (t, J = 8.1 Hz,

1H, 7.08d@00ds= 8 1 Hz, 1H), 6.57 (t, J = 2.0 Hz, 1H) P@ Og,tzmsg :1.9
Hz, 1H), 646(tJ:20 Hz,lH) 5.80 (s, 2H), 3.87 . El):

 nror o Bl B350 Hat LIRD 688t (o2 305 J s 56 51k nléi)(éﬁg)(’f ) OH%R

(7_482%,q@%&@%?ﬁ%%%%@é?ﬂd%&%ﬁ%%ZWM%DSOJ8 o, 15, 658 (1, J -

2.0 Hz, 1H), 6.56 (t, J = 1.9 Hz, 1H), 6.49 (t, J = 2.0 Hz, 1H), 5.76 (s,
2H), 2.39 (s, 3H). M5 (El): mz 291 _( MtH). anple 279 5

3- Chl oro- 5- (6-chl or o- benzot hi azol - ZJéﬁenyl am ne (279). 1H NWR
(400M—|§ DI\/SOd6)8811(d J =22 Hz, 1H), 7.72 (d, J = 8.6 Hz, 1H),
7.47 (dd, J 8.7, 2.2 Hz, 1H), 6.62 (t, J = 2.0 Hz, 1H),657(t,J—18
Hz 6. 50 (t J 3=ChldroHs(6-clilbio-bBnathiaggl-2oxy Mehemsimine Q791 TH MH) .

10 Exa I 6= f hj I 0
(280) . ”‘iﬁﬁ%&@ﬁmﬁﬁs@ S HBIGT gl e 187 217701 SR TRy ATGE,
(dd, J 8J=98742%}!r£21}§56éﬁ1tleaﬂﬂﬁtﬁ{)éﬁ(m@ngl{?z hz[) 6l$‘d)(tﬁ=QQ)I€I£,, J =
2.0 Hz, 1H) 6 (t 1H), 5.81 (s,
2H) VB (EIH), 5r$122(82295) MAE): n 311 MHEBL 20

N&?O 5- ( 6- met hoxy- benzot hi azol 2-yl oxy) - phenyl am ne (281). 1H NMWR
(400 DVMSO-d6) 6 7.62 (d, J = 8.9 Hz, 1H), 7.56 (dd, J = 2.7 Hz, 1H),
7.03 (dd, J = 8.8, 2.6 Hz, 1H), 6. Fxapiple 38¢= 2.0 Hz, 1H), 6.54 (t, J = 1.8
Hz, 1H), 6.47 (t, J = 2.0 Hz, 1H), 5.78 (s, 2H). M5 (El): mz 307 (MH).
25 Exanpl e 282 '

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, J = 8.9, 4.9 Hz,
15 1H), 7.30 (td, 1 =9.0, 2.7 Hz, 1H), 6.60 (t, J = 2.0 Hz, 1H), 6.56 (t, ] = 1.9 Hz, 1H), 6.50
(t, 7=2.0 Hz, 1H), 5.81 (s, 2H). MS (EI): m/z 205 (M+H).

Example 281

20 3-Chloro-5-(6-methoxy-benzothiazol-2-yloxy)-phenylamine (281). 'H
NMR (400MHz, DMSO-d¢) 8 7.62 (d, J = 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, 1 =2.0 Hz, 1H), 6.54 (t, J = 1.8 Hz, 1H), 6.47 (t,J = 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-ds) & 8.62 (d,J = 1.6 Hz, 1H), 8.00 (dd, J = 8.5,
1.8 Hz, 1H), 7.80 (d, J = 8.5 Hz, 1H), 6.65 (t, ] =2.0 Hz, 1H), 6.59 (t, J = 1.9 Hz, 1H),
30  6.52 (t,J=2.0 Hz, 1H), 5.84 (s, 2H), 4.33 (q, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 3H).
MS (EI): m/z 349 (M+H).
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Am no- 5- chl or o- phenoxy) - benzot hi azol e- 6- carboxylic acid ethyl ester
1H NVR (400MHz, DMSO-d6) 6 8.62 (d, J = 1.6 Hz, 1H), 8.00 (dd, J =

18W|dz02,01,@3 7.80 (d, J = 8.5 Hz, 1H), 6.65 (t, 1 = vy dHn07kE) . 6. 59
1.9 Hz, 1H), 30 6.52 (t, J = 2.0 Hz, 1H), 5.84 (s, . 4.33 (q, J

(3-
282) .
5,

J

71Hz 2H), 1.33 (t, J = 7.1 Hz, 3H. N5 (E): |n/2349(|vH-|) 92 WO
2/ 00633 PCT/ US01/ 20756 Exanpl e 28ExpEwleddhounds in Table 15 were
prepared from conpounds in Table 14 and correspondi ng aryl sul f onyl

chl oride using the one of the nethods of Exanples 70-91. 5 A HC:)aB C
N 4 & /0 5~ ST X~ Tlge confjminhés itBIa(Bdmpbwaré pﬁep%rai ﬁ@l&&oﬁ}pﬁlun@:i& Tdble 14 .

2-
(
8.
)
0

Table 15

Compound X A B
283 5-Cl CF; |H
284 5-C1 Cl H
285 5-C1 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 CFs |H
300 6-Me Cl H
301 6-Me Cl Me
302 6-Cl CF; |H
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--------- W002/00633------------------------ ----------------PC’I\/USOI/20756-----
............................................................ 288 5-CN d
VB o
......................... Compound X A | B |
......................... 303, |6CL. .. |Cl..JH .. |...........
o T30 e R T O T
e e e e 305 - - |6F_ cl-- 18-
..... I . e 291
4-0 O H o 306, .. .|6F. . ... Cl..|Me |... .. o
... TT3m | eOMe | CEOIHT | 292
4-d A , Me ... 308 _ -6-OMe Cl {8 - e
T 309 .. |6OMe .. | CL.. |Me.]|... 293 4-Me CF3 H
... )...03e 16COOBt | CRsTTH T
e e {311 —|-6-CcOORA | Mg H|_ _ _
o Wt T
............................. e ... ... 295 4-Md M ... _
........ _Example283
............ e A 206 4-OMe CF3 H
........... W
: 5 _______ 2_-_(5h101:0rN7[;3_c_11_19rp-5 -(5-chiloro-bénzothiazol-2 -yloxy)-phenyl] S S
---------- trifluoromethyl-benzenesulforddfidé (£3%3. G NMR (400MEz, DMSO-dg) 8 11.53 (s,
m o IHD, 831 I = 85 Hy, THD), 818 (s, 1H), 8.00 (d, 7= 8.6 Hz, 110, 7.91 (4, 7= 85 Hy,
— —THY, 7.76'(d; T = 2:1 Hz, HI), 743 (dd, 7= 8.6, 2.1 Hz, 11%?8/&@\59—99%11{)
.......... 712_710(m2H)MS_(EI)m/zﬁl.(M-H)_
T A T 29976- M CF3 H
...... L0
B R N R e e E 1284 ...............
I Lk xample s . 300 6-Me O H
L TT .TZ 4fl?l.chlor?tN-l3-ﬁclﬁllbﬁr¢-15Z(ZS-ZCh.lfiffO%'ie?l.Zli-%'Myaﬂ’h@syﬂ'
benzenesulfonamide (284). 'H NMR (400MHz, DMSO-dg) 8 11.38 (s, 1H), 8.10 (d, T =
15 8.6 Hz, 1H), 8.01 (d, J = 8.6 Hz, 1H), 7.93 (d, J = 2.1 Hz, 1H), 7.78 (d, ] = 2.0 Hz, 1H),
7.59 (dd, T = 8.6, 2.1 Hz, 1H), 7.43 (dd, T = 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-Dichloro-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, J = 2.1 Hz, 1H), 7.43 (dd, J =
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O M0 e T... 302 6-0 CF3 H 93 WO 6
WO 02/0
PCT/ US01/ 20756 Conpound X A B 303 6-C1 O H &2‘/"% rss

ERREREREE -él) 832(d F= 82 Hz, 1H); 8.24-8.16 (m, 3H); 7.91 (dd =83,1.2 Ha, 1H),778_(dd- .

308 6- Owe

. e 2 4-D1chloro-N-_[3-chlor0-5 _(S-cyano-benzothlazol- -yloxy)-phenyl]-. .
..... 311 6- COCEt Exanpl

cp 5o, Nbpezeawrwn@smmor SOaR I EZPMEQ o 11 Ry H- 522 @ T

| uor omet iy k. , %Qﬁﬁé&'iﬂrlaﬂl%ﬁ)zﬁ?ib( 1#%“8'3{#1 Mr'és(@'\f&z@@ 6 11.53
d, %f =85 8.1 ((1 1H),
2.1

2-
tr
(s, 1H), 8.31 8.6 Hz,
7 91 (d J11=I)8759(dk1 J—JzH;,,lG’Hzgsu({)j759(c1d21=1816221m,,1ﬂz 2139(th 19 Hz8. 6,

(I\/I,- H) 107&%3“’%) %7%4111 2%)%3 d‘l’l[_? m/z 50%%1\/17 )10 (m 2H. M5 (ElI): mz 551

20 - Example 288

2,4-Dichloro-N-[3-chloro-5-(5-cyano-benzothiazol-2-yloxy)-phenyl}-5-
methyl-benzenesulfonamide (288). '"H NMR (400MHz, DMSO-ds) 8 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 8.3,1.5Hz 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).

Example 289
o} Fs

c H. .
A
Jdo

NYO

r\\l’ A\ S
~NH
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2,4-Dichloro-N- [3-chloro-5-(5-chloro-b enzothi azol - 2-yl oxy) - phenyl ] -
benzenesul f onam de (284). 1H NMR (400VHz, DVSO-d6) 6 11.38 (s, 1H), 8.10
(d, J = %&/0@6ﬁz’ 14, 8.01 (d, J = 8.6 Hz, 1H), 7. 9az(<1>c1~)usm/§e7%6

1H), 7.78 (d, J = 2.0 Hz, 1H), 7.59 (dd, J =-8.6, 2.1 Hz, 7743 (dd, 3
= 8.6, 2.1 Hz, lH), 7.36 (t, J = 2.0 Hz, 1H), 710706(m 2H). M5 (El):
yea/z 517 (MH). Exanple 285 20 289

2,4-Dichloro-N-[3 -5 o Oty — A o 5-
met hyl - benzenesul fgnlﬂa%jl °‘%Kgg%§°hidl}ﬂ%mﬁgq?§%%ﬁhﬁ‘zmgB’é)s‘éé‘gigﬂ‘%%f?]??k@ 1H),
8 11 (s inﬂegyBJﬁdlﬂgzroii/n\Dethﬂ/-lgeMesnlﬁnalﬁicEE{28%), ToH) solTticrBof(2dChlpre=N2[31 Hz,
032 ol rgyane- bezoyiggel iy oy PheBy - P g g >

M H) . SEX 3(?251% pRR6, 55 2Dl hRol)in 5 mL of toluene was added azidotrimethylsilane
chl or o-5- (5% cyano- benzot hi azol - 2-y enﬁ ]-4-

(

{3

'EI’I f | uor on@tldrydh, Bémﬁeaésnmwmadrddmt}(lmamde m 3(mgm\@tmnm%®hqa)1mrel1 56
S

15 1, 1y eated ap 30 Gyt g herg N o g Byeriidrempiritighftie” 7

7.15-7.11 ¢ddjed l%"r'))om'\f@nﬁgjaﬁlre ’PNZH@ffgnd MOA[@W'EQ addsy 2R Ri:88ré v?as%x@a&@d or o- N-

[ 3- chl or 0- 5- ( 5- cyano- benzot hi’azol - 2- yl oxy) - phenyl | - 15 benzenesul f onani de
(287). 1H MWRith mmbliso Mdruwrgamm iayb@ Yete vnasl)led @wg@wqth alyinesoRtignHz, 1H),

8 19 ( J 1. d 6 = 2.0 :
¥ @R, e o/ NagSQpdoaplniralig plresii vl gigbdvyy = 57 T4
(t '3 =1. Qpmato h  lehdéd %ltﬂao%mt@ks/c:ﬂwlz(tﬂn)109@(@0@9@}1@%% glvatso&ngrrpl e
288 2, 4-Dichl oro- 3 chl oro- 5- (5- cyano- benzot hi azol - ;\il 11%£ phenyl | - 5-
26

met hyl - benB8%gofiproshiain  HeNMRSEOOMEY, Q#bDME33 @v@aiﬁ% 83 (dsT =1hH)
1.6 Hz, 1H), 8.21 (d, J = 8.5 Hz, 1H), 8.19 (s, 1H), 8.03 (dd, T = 8.4, 1.6 Hz, 1H), 7.93 (d,
J=8.4Hz, 1H), 7.4 (t, 7= 2.0 Hz, 1), 7.18 (t, = 2.0 Hz, 1H), 7.12 (t, T = 1.9 Hz, 1H).
15 MS (BI): m/z 585 (M-H).

Example 290

2-Chloro-N-[3-chloro-5-(4-chloro-benzothiazol-2-yloxy)-phenyl]-4-
20 triﬂdoromethyl—benzenesulfonamide (290). '"H NMR (400MHz, DMSO-dg) 8 11.56 (s,
1H), 8.32 (d, J=8.3 Hz, 1H), 8.18 (d, ] = 1.2 Hz, 1H), 7.93 (dd, J= 8.1, 1.0 Hz, 1H), 7.90
(dd, 7=8.3, 2.1 Hz, 1H), 7.56 (dd, J = 7.9, 1.0 Hz, 1H), 7.44 (t, J= 2.0 Hz, 1H), 7.36 (¢, J
= 8.0 Hz, 1H), 7.17 (t, 7 = 2.0 Hz, 1H), 7.13 (t, T = 1.9 Hz, 1H). MS (ED: m/z 551 (M-H).

25 Example 291

2,4-Dichloro-N-[3-chloro-5-(4-chloro-benzothiazol-2-yloxy)-phenyl]-
benzenesulfonamide (291). 'H NMR (400MHz, DMSO-dg) § 11.41 (s, 1H), 8.10 (d, J =
8.5 Hz, 1H), 7.95 (dd, T = 8.0, 1.0 Hz, 1H), 7.91 (d, T =2.1 Hz, 1H), 7.58 (dd, ] = 8.5, 2.0
30 Hz, 1H),7.56 (dd, T =8.0, 1.0 Hz, 1H), 7.41 (t, = 2.0 Hz, 1H), 7.37 (t, J = 8.0 Hz, 1H),
7.13 (t,]=2.0 Hz, 1H), 7.10 (t, T = 1.9 Hz, 1H). MS (EI): m/z 517 (M-H). -
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4 J =1.5 Hz, 1H), 8.12 (s, 1H), 7.87 (s,
5 Hz, 1H), 7.36 (t, J = 1.9 Hz, 1H), 7.11-7.06
)

/

. mz 522 (MH. Exanple 2 CNS
00633 PCT/ US01/ 20756 289 Ferhusht0rs

8.21 (d, J = 8.3 Hz, 1H), 8.1
1H), 7.79 (dd, J = 25 8.3,

1
(m 2H ., Qolfoss 3H. M (E
1/16 N~ON S N-NH 95 WO 0

1

2-Chl oro-N-{3-chloro-5-[5-(1Htetrazol -5-yl)-benzot hi azol - 2- yl oxy] -

phenyl }-4-trifluoronethyl - benzenesultF3ARIE (289). To a solution of

2-Chl oro-N-[3- chloro-5-(5

- cyano- benzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uoronet hyl - benzenesul f onam de 5
(Exanpl e 286, 55 ny,?2,8-Dickiond-}V-j3rciord-5-¢4-chlirodrazethiazatidgdoxy)-phenyl]-5-

azidotrinethylsilane (Al dri

(Al drich, gyl Bewnﬁﬂﬂfﬁna‘“rﬁ%@%%gt %MM@W@M&%@%%% till
oore 25 G LR (P, oM ol 118 oien Soumome i,
Et OAc (30 73S (t, Thé.®HgalHk 7138yt s &8 He, WHB et ¢t ©8.0dile.HIED, Bl ket 50l-2t i on

10 (300 % a rated. The residue was purified
chr oﬂta%%gl?@pﬁ?ﬂ%ﬁ%{)“@%m R oy 1 hen' TobboH CHRAL2 Lo
gl ve 50 ng (85% of product. 1H NVR (400MHz, DIVBOd6) 6 8.33 (d, J = 8.2
Hz, 1H), 8.30 (d, J = 1.6 Hz, 1H) 8.21 (d, J = 8.5 Hz, 1H), 8.19 (s, 1H),
8.03 (dd, J = 8.4, 1.6 Hz, 1H), oFxample 393 g 4 Hz, 1H), 7.44 (t, J = 2.0
Hz, 1H), 7.18 (t, J = 2.0 Hz, 1H) 7.12°(t, J = 1.9 H, 1H. 15 Ms (EI):
mz 5 (MH. Exanple 290
2-Chloro-N-[3-chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenyl]-4-

trifluoromethyl-benzenesulfonamide (293). 'H NMR (400MHz, DMSO-ds) & 11.53 (s,

1H), 8.29 (d, J = 8.3 Hz, 1H), 8.18 (d, T = 1.0 Hz, 1H), 7.89 (dd, J = 8.3, 1.2 Hz, 1H), 7.74

(dd, J=17.0, 2.3 Hz, 1H), 7.37 (t, ] =2.0 Hz, 1H), 7.30-7.24 (m, 2H), 7.21 (t, J = 2.0 Hz,
15 1H), 7.11 (t, J= 1.9 Hz, 1H), 2.44 (s, 3H). MS (EI): m/z 531 (M-H).

Example 294

2,4-Dichloro-N-[3-chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenyl]-
20  benzenesulfonamide (294). "H NMR (400MHz, DMSO-dg) 5 11.37 (s, 1H), 8.07 (d, T =
8.6 Hz, 1H), 7.92 (d, J = 2.0 Hz, 1H), 7.76 (dd, T = 7.0, 2.2 Hz, 1H), 7.57 (dd, J = 8.6, 2.0
Hz, 1H), 7.35 (t, J = 2.0 Hz, 1H), 7.31-7.24 (m, 2H), 7.16 (t, J = 2.0 Hz, 1H), 7.08 (t, ] =
1.9 Hz, 1H), 2.46 (s, 3H). MS (EI): m/z 497 (M-H).

25 Example 295

2,4-Dichloro-N-[3-chloro-5-(4-methyl-benzothiazol-2-yloxy)-phenyl]-5-
methyl-benzenesulfonamide (295). '"H NMR (400MHz, DMSO-dg) 8 11.34 (s, 1H),
8.08 (s, 1H), 7.84 (s, 1H), 7.74 (dd, I = 7.1, 2.1 Hz, 1H), 7.32 (t, ] = 2.0 Hz, 1H), 7.30-
30 7.24 (m, 2H), 7.16 (1, ] = 2.0 Hz, 1H), 7.09 (t, J = 1.9 Hz, 1H), 2.44 (s, 3H), 2.17 (s, 3H).
MS (ED): m/z 511 (M-H).
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2-Chl oro-N- [3-chl oro-5-(4-chloro-b enzot hi azol - 2-yl oxy) - phenyl] -4 20
trifluoronethyl-benzenesul fonam de (290). 1H NMR (400VHz, DWVMSO-d6) 6 11.56
(s, 1H) W%Oggmgg J =-8.3 Hz, 1H), 8.18 (d, J = 1.2 Hz, ,Usz)l,gg,,sgdd J =
1, 1.0 Hz, 7.90 (dd, J=8.3, 2.1 Hz, 1H), 756(d 1.0
1H), 744(t J =2.0Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H) 717(t J =
Hz, 1H), 7.13 (t, J =1.9 Hz, 1H)EX3F§¥H?QE?§: m z 551 (MH). 25 Exanpl e
2,4-Dichloro-N- [3-chl oro-5-(4-chl oro-benzot hi azol - 2-yl oxy) - phenyl ] -
enesul fonam de (291). 1H NWR (400MHz, DVBO-d6) 6 11.41 (s, 1H), 8.10
(d, J 8.5 Hz, 1H), Z-ChIox(oed-[3thlor8-(4-ihethdxy;behizpthiazod2-ylaxy)<pbengl]-H-Hz,

701 Zt °° il ?@réméahyl%qy%en%sé%wdé%@7£ww]hmf@&s(&d%ﬁié%?% v,
1H), 7510 ﬁf%g%g% 39—'8'221{ 3 ﬁ@s(@lh 7@(@117:2(&/'1@1 )597650@ @%/sopglé3

PCT/ USO1/ 20 4-Di ¢éhl oro-N- [ 3-chl or o- | or o-
enzot hi azolHR7\356k$0 (mhﬁmw]u (54 20 fig, lHé;er@hésIfFﬂcﬁerHB 729%4,.7 = 8IONMR

oo Dl il BB, 4% (06 15 0

Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H), 7.14 (t, J = 2.0 Hz, 1H), 7.11 (t, J =

1.9 Hz 1H), 2.19 (s, 3H). M8 (El): mz 531 (MH). Exanple 293 10

Chl oro- N- [ 3-chl or o- 5- (4- et hyl - bdixase 3261 - 2- yl oxy) - phenyl | - 4-

i f1 ugronet hyl - benzenesul f onam de (293). 1H NWR (400VMHz, DVSO- d6) 6 11.53
, Llj‘&) 8.29 (d, J = 8.3 Hz, 1H), 8.18 (d, J = 1.0 Hz, 1H), 7.89 (dd, J =

H)3 % goHé , iH% 7. ii-l) 4—D16HE1‘0-JV—B Zhl@ro-?-(&dr&thoiﬁbenz?)tﬁlﬁzélt-Z-ylbxy) ﬁhéh)lﬂé
) m

H . 2. 44 hezemssplfopgmidy ()297h11H M(MMHZ IMﬁdelgszblA?’Sz(Mlliﬁ (;Shlllcffiel

Socnlor oS¢ PRSPz REDZ0L o2 iy 97 4100 < Blenhy yrE0n g anegyfgnar o
H, 7.92 (1H),.33 (2.J6- $10. Hy, 1H),7.31 @ ¢ ad) H, 1#1)77.08 (@2 H2Hz| 1H),7.08-503(dd, J

8.6, 2.0
157" “(m, 2H), 3.87 (s, 3H). MS (EI): m/z 513 (M-H).

8.
Hz,

2.0
291
benz

2-
tr
(s
8.
1
1
[
(2

Example 298

2,4-Dichloro-N-[3-chloro-5-(4-methoxy-benzothiazol-2-yloxy)-phenyl]-
20  5-methyl-benzenesulfonamide (298). "H NMR (400MHz, DMSOx-dg) 8 11.33 (s, 1H),
8.12 (s, 1H), 7.85 (s, 1H), 7.50 (dd, J = 8.0 Hz, 1H), 7.32 (t, J=8.1 Hz, 1H), 7.30 (t, ] =
2.0 Hz, 1H), 7.10 (t, ] = 2.0 Hz, 1H), 7.07 (t, = 1.8 Hz, 1H), 7.04 (t, J = 8.0 Hz, 1H),
3.86 (s, 3H), 2.21 (s, 3H). MS (EI): m/z 527 (M-H).

25 Example 299

2-Chloro-N-[3-chloro-5-(6-methyl-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (299). 1H NMR (400MHz, DMSO-dg) 6 11.53
(s, 1H), 8.30 (d, I = 8.2 Hz, 1H), 8.19(d, ] = 1.2 Hz, 1H), 7.90 (dd, J = 8.4, 1.4 Hz, 1H),
30 7.74 (brs, 1H), 7.56 (d, ] = 8.2 Hz, 1H), 7.34 (t, ] = 2.0 Hz, 1H), 7.27 (dd, J = 8.3, 1.5 Hz,
1H), 7.11 (t, J=2.0 Hz, 1H), 7.09 (t, T = 1.9 Hz, 1H), 2.40 (s, 3H). MS (EI): m/z 531
(M-H).
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Hz, 1H), 7.35 (t, J = 2.0 Hz, 1H), 7.31-7.24 (m 2H), 7.16 (t, J = 2.0 Hz,
1H), 7.08 (t, J = 1.9 Hz, 1H), 2.46 (s, 3H. M (El): mz 497 (MH). 25

Exanpl e 2 i chl oro NV

[ 3-chl or o%g)((%aﬁ?rﬁ hyl - benzot hi azol - 2- yl oxy) - phenyl | - 5- PCTIUSO2076

met hyl - benzenesul f onam de (295). 1H NWR (400MHz, DMSO-d6) 6 11.34 (s, 1H),
8.08 (s, 1H), 7.84 (s, 1H), 7.74 (dfxample300 > 1 v 1H), 7.32 (t, J =
2.0 Hz, 1H), 7.30 30 7.24 (m 2H), 7.16 (t, J = 2.0 Hz, 1H), 7.09 (t, J =
1.9 Hz, 1H), 2.44 (s, 3H), 2.17 (s, 3H. M (El): mz 511 (MH. 97 WO
02/ 00633 PCT/ US01/ 2(Z5®icltueoy-B- ﬂﬂﬁrozs-(mhmtbylbbenpeﬁn#ﬂobaq:l&xwéphmwﬂoxy b

THONVR ( aduencseiitsrite oty B3R oty DGR ATl BP9, %5 16
(2i|) 1?31178 SRz fiH) 37 g3 @a? hzg H%H)}gg? 7%%1(50'11}1% 7'5§(djd !rLL 8. é*ﬁ)l HE(ﬁ«‘J}) 7, 5?08( (r)n

He, 1H), :{dBB— (&cs HB,H)H) IX/B2((EU)=1 9 hiz/ tHBZY728((HﬁH) 8Exéxﬁrfﬂa 12977 099.05 (1,

2,4-Dichl benzot hi azol - | ox henyl
benzenesul ngﬁog%?’%gw(@ww%m DVMSO- d6) 8 1>1/.38y%s|,O 1H§l,]8 11
(d, J = 8.6 Hz, 1H), 7.92 (d, J = 2.0 Hz, 1H), 7.57 (dd, J = 8.6, 2.0 Hz,
1H), 7.52 (d, J = 8.0 Hz, 1H), 7.33 (t, J =8.0 Hz, 1H), 7.31 (t, J = 2.0
Hz, 1H), 7.08 (t, J = 1.9 Hz, 1H), Exemwpled¥ 15 (m 2H), 3.87 (s, 3H). M5
(El): 2 513 (M H. Exanple 298 2,4-Dichloro-N
[ 3-chl'Or o- 5- (4- met hoxy- benzot hi azol - 2-yl oxy) - phenyl] - 20
5- et hyl - benzenesul f papitkerd-228)chldio- & m&zomz X =S,
1H), 8.12 (s, 1H),27;85 sdlﬁz 5oﬁjw'mwl E}Zbﬁﬂhhngﬂf(
8.1 Hz 1Hpeth71—99n7(emesujfanan2d@( ) ﬁM(i@Mﬁz IQMSOZdOS 13%& 15y, 07 (t
J = t (o} S
(EI): ZHZ%%%@ MIL)%%Z(% )(,31%4e gﬁg%z 1H))7.54 81,96 4.8 53, 2144, (So.03d,-

1H), 7.26 (dd, J = 8.4, 1.3 Hz, 1H), 7.09-7.05 (m, 2H), 2.40 (s, 3H), 2.20 (s, 3H). MS

15 (ED: m/z 511 (M-H).
Example 302

2-Chloro-N-[3-chloro-5-(6-chloro-benzothiazol-2-yloxy)-phenyl]-4-

20  trifluoromethyl-benzenesulfonamide (302). "H NMR (400MHz, DMSO-dg) 5 11.56 (s,
1H), 8.31 (d, J = 8.2 Hz, 1H), 8.18 (d, J = 1.1 Hz, 1H), 8.12 (d, ] =2.2 Hz, 1H), 7.91 (dd,
J=8.3,1.2Hz, 1H), 7.68 (d, ] = 8.6 Hz, 1H), 7.48 (dd, = 8.6, 2.2 Hz, 1H), 7.38 (t,J =
1.9 Hz, 1H), 7.13 (t, ] =2.0 Hz, 1H), 7.10 (t, J = 1.9 Hz, 1H). MS (EI): m/z 551 (M-H).

25 : Example 303

2,4-Dichloro-N-[3-chloro-5-(6-chloro-benzothiazol-2-yloxy)-phenyl]-
benzenesulfonamide (303). 'H NMR (400MHz, DMSO-dg) 8 11.39 (s, 1H), 8.13 (d, T =
2.1 Hz, 1H), 8.10 (d, J = 8.6 Hz, 1H), 7.93 (d, ] = 2.0 Hz, 1H), 7.69 (d, ] =8.7 Hz, 1H),
30 7.60(dd,J=38.5,2.0 Hz, 1H), 7.49 (dd, J= 8.6, 2.2 Hz, 1H), 7.36 (t, ] = 1.6 Hz, 1H),
7.10-7.06 (m, 2H). MS (EI): m/z 517 (M-H).
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2- Chl oro- N-[ 3-chl or 0- 5- ( 6- et hyl - benzot hi azol - 2-yl oxy) - phenyl | - 4-
trifluoronethyl- benzenesulfonam de (299). 1H NWR (400MHz, DMSO-d6) 6 11.53
(s, 1H) &,0?‘9,0()@[,3 J =8.2 H, 1H), 8.19 (d, J = 1.2 Hz, 1'190T|/_g309)907%€‘d’ J =
8.4, 1. 1H), 30774(brs 1H), 7.56(d,J:82Hz, 1H), 7.34 (t, J
:2.0Hz lH) 7.27 (dd, J =8.3, 1.5 Hz , 7.11 (t, J = 2.0 Hz, 1H),
7.09 (t, J = 1.9 Hz, 1H), 2.40 (s, Bepmpie34E): mz 531 (MH). 98 WO
02/ 00633 PCT/ USO1/ 20756 Exanpl e 300

2, 4-Di chl oro-N-[ 3-chl or o- 5- (6- net hyl - benzot hi azol - 2-yl oxy) - phenyl ] -
benzenesul f onani de (B()Jmoroélm[NMElo(rd@MkﬂumDNB@zdﬂl)aﬁ)l-zlylaiy)([menyl-]|)4— 8 08

(o, 3= griwosorsegiabipgencsulpmapiiae (e R hoghutis, BBl Qa0 7 11 5442,

17528 gl ol @ PR ArhEa 1d s, THR9LSh PSR 2P0 QuP-b, 4310 1S

[ 3- chl or 0-Bz (161)@sﬁybr-sbéﬁwt3ﬂ: (ad,dl 2 1y2.352, 1Ehehi {t; 5= 2.0 Hz, 1H), 7.09 (t, J

met hyl - benzenesul 0 M R (400|sz DVSO-d6) 6 11.33 (s, 1H),
8.09 (s, H‘)EBG‘QZ ggr@@(%i}yg”%%l}ﬁa%@y Hz, 7.54 (d, J = 8.2 Hz, 1H),
7.31 (t, J = 2.0 He, 7.26 (dd, J = 84 13Hz 1H), 7.09-7.05 (m
2H), 2.40 (s, 3H), 2. 20 (s 3H. M5 15 (El): mz 511 (MH). Exanple 302

2- Chl oro-N- [ 3-chloro-5-(6-chl or o- bd&xaoyhé¢ 30l - 2- yl oxy) - phenyl -4 20
triflugronethyl-benzenesul fonam de (302). 1H NWVR (400MHz, DVBO-d6) 6 11.56
(s, Llj% 8.31 (d, J =82 Hz, 1H), 8.18 (d, J = 1.1 Hz, 1H), 8.12 (d, J =
2.2 Hz, 1H), 7.91 (le4-Dldhlor&Z\3[3 éhlard‘B-,(ﬁ-ﬂdbro-Beﬁﬁ)tﬁﬁzolJZ-yl(ﬁiyﬁphlanyl].-l-D

L'z?81_(H;jfj %]wegqsglfgga%ﬂ%wﬁl)m‘ %E)MHZ DM%O%)_LS (14\%3'3(5 15% 8@9 é_sfz)éo
2,40l ok Bt o8 0 94 f s onhenacl oz aluZ i or) oo S}’_489 13

(d, J = Hgz 1H),7.59 (dd, J =8.6, 2.1 Hz, 1H), 7.35 (t, J = 2.0 Hz, 1H), 7.32 (td, T = 92 2.7 Hz,
15 1H), 7.10-7.06 (m, 2H). MS (EI): m/z 501 (M-H).

Example 306

2,4-Dichloro-N-[3-chloro-5-(6-fluoro-benzothiazol-2-yloxy)-phenyl]-5-
20  methyl-benzenesulfonamide (306). '"H NMR (400MHz, DMSO-ds) 8 11.34 (s, 1H),
8.10 (s, 1H), 7.90 (dd, J= 8.7, 2.7 Hz, 1H), 7.86 (s, 1H), 7.68 (dd, J = 8.9, 4.9 Hz, 1H),
7.35-7.29 (m, 2H), 7.09-7.07 (m, 2H), 2.21 (s, 3H). MS (EI): m/z 515 (M-H).

Example 307
25
2-Chloro-N-[3-chloro-5-(6-methoxy-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (307). 'H NMR (400MHz, DMSO-dg)  11.52 (s,
1H), 8.29 (d, J = 8.2 Hz, 1H), 8.18 (br s, 1H), 7.90 (dd, J = 8.4, 1.3 Hz, 1H), 7.58 (d, J =
8.9 Hz, 1H), 7.57 (d, 1 =2.7 Hz, 1H), 7.33 (t, ] = 1.9 Hz, 1H), 7.10 (t, J = 2.0 Hz, 1H),
30  7.08 (t,J=1.9 Hz, 1H), 7.04 (dd, ] = 8.9, 2.7 Hz, 1H), 3.80 (s, 3H). MS (EI): m/z 547

(M-H).
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2.1 Hz, 1H), 8.10 (d, J =8.6 Hz, 1H), 7.93 (d, J = 2.0 Hz, 1H), 7.69 (d, J
= 8.7 Hz, 1H), 30 7.60 (dd, J = 8.5, 2.0 Hz, 1H), 7.49 (dd, J = 8.6, 2.2
e 1K), GcAfuhlas 3 = L6 Mz M), 7.10-7.06 (M 2H) . VB deBlso ks 517

H. 99 WO 02/ 00633 PCT/ US01/ 20756 Exanpl e 304 2-Chl oro-N

-chl oro-5- (6-fl uoro-benzot hi azol - 2-yl oxy%ﬁ?henyl] 4-

i f1 uor onet hyl - benzenesul f onani de #@mple NMR (400MHz, DMBO-d6) 6 11.54
5 1H), 8.31 (d, J = 8.3 Hz, 1H), 8.19 (br s, 1H), 7.93-7.88 (m 2H),
70 (dd, J =8.9, 4.9 Hz, 1H), 7.37 (br s, 1H, 7.31 (td, J =9.1, 2.7 Hz,
11 (t, J = 2.D4Wichlbi)-N-[B-Aord-5-(6-méth8xy=henzbithiazolR-yleky)-phewylB35

npl e 305 10

(IZ?]I or o- @“@@@FU@W@%B&QE}Q@%&WW DiVidQys) 8 13 Ge L §t48ddahide
3 Hjé%’_lﬁzgf'ﬁkgl‘ﬁ% HSdDbVSQ@ﬁ)z fH)U7 6397, §’;5(m1ﬁ%) 7830Q9 Jd 20~Hz— 1H§dﬁoijﬂ2_ BF%,
Hz, 1H)3 (1, B9), B0, (s, BID. M%(Elzm/zlﬁg(Mﬁ) 7.35 (t J = 2 0 Hz: H,

2 (td, J =9.2, 2.7 Hz, 15 1H), 7.10-7.06 (in, 2H). Ms (El): mz 501

H). Exanmple 306 2,4-Dichloro-N [3-chloro-5-(6-fluoro-b

enzot hi azol - 2-yl oxy) - phenyl ] -5- 20m@ t3penzenesul fonam de (306). 1H NMR

(400MHz, DMSO-d6) 6 11.34 (s, 1H), 8. (s, 1H, 7 90 (dd, J = 8.7, 2.7

Hz, 1H), 7.86 (s, 1H), 768(de 89 4.9 Hz, 7.35-7.29 (m 2H),

2 ool @, T3 chi or bRt BoRET g el oo “4@%9@‘2 Ry Fpicify-=2

trifluor ormhim lﬂﬂdﬁzafb%ﬁlfbﬁﬂﬁﬂiﬂ(gw)( 3H7NMR1¢AOBMT%IZL m@s,ﬁmﬁ) 5)!\13@21@) 116) 11.52
(s, 1H), éd J = 8. 4, 1 3
Hz, 1H) 78 Q%(sg H),77.86 (Ssllcl) H258 ZE& (mﬂE)/ 7(?& (t;ﬂ’ 2@HZ H{irl) lb§ 7.0 @3 38,

(:éd9 TZ_ ]83‘_%0( 3%9%51 H;’H) g\flgéﬂé my_%_%9 (é?)(tm\z] ;4% 9 Hz, 1H), 7. 04

15 Example 310

zwmmg@z; (R Y,

2-[3-Chloro-5-(2-chloro-4-trifluoromethyl-benzenesulfonylamino)-
phenoxy]-benzothiazole-6-carboxylic acid ethyl ester (310). '"H NMR (400MHz,
DMSO-dg) 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, I =8.3 Hz, 1H), 7.75 (d, ] = 8.5 Hz, 1H), 7.40
(t, J=19Hz, 1H), 7.16 (t, = 1.9 Hz, 1H), 7.12 (t, ] = 1.8 Hz, 1H), 4.33 (q, ] = 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-ds) 5 11.41 (s, 1H), 8.65 (d,J=1.2 Hz, 1H), 8.11 (d, J = 8.5 Hz, 1H), 8.01 (dd, J
=8.5, 1.5 Hz, 1H), 7.93 (d, J =2.0 Hz, 1H), 7.76 (d, J = 8.5 Hz, 1H), 7.59 (dd, J = 8.5, 2.0
30 Hz, 1H), 7.39 (brs, 1H), 7.12 (br s, 1H), 7.10 (br s, 1H), 4.34 (q, J=7.1 Hz, 1H), 1.34 (&,
J=17.1Hz, 1H). MS (EI): m/z 555 (M-H).
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(M H).
[ 3-chl
(308) .

2, 4-Di

100 WO 02/ 00633 PCT/ USO1/ 20756 Exanple 308 2,4-Dichl oro-N

oro-5-(6-nmeth oxy-b enzothi azol - 2-yl oxy) - phenyl ] - benzenesul f onam de

" Hyd\RB0bé30MHz, DVBO-d6) 6 11.36 (s, 1H), 8.08 (d, PI:TTUSO%&S@ Hz,

1H), 7.93 (d, J = 2.0 Hz, 1H), 7.62-7.57 (m 3H), 7.30 (t

7.07 7.03 (m 311), 3.80 (s, 3H). (El z 513 (MH). Exarrple 309 10
%Miéﬂ

chl oro- N-[ 3-chl or o- 5- (6- et ho i azol - 2-yl oxy) - phenyl

]_

Hz, 1H)

5- et hyl - benzenesul f onam de (309). 'H NWVR (400MHz, DVMBO-d6) 6 11.32 (s,

1H, 8.09 (s, 1H), 7.86 (s, 1H), 7.58-7.55 (m 2H), 7.29 (t, J = 2.0 Hz,
1H), 7.08-7.03 (m 3H), 3.80 (s, , R 2Nops, 3H). M5 (EI): mz 529
(M+tH). 15 Exanple 310 2-

[3-Chl oro-5-(2-chloro-4-trifluoronethyl nzenesul f onyl am no) -
phenoxy] - benzot hi azol e- 6- car boxyl i c aC| @6@\? ester (310). 1H NWVR (400MHz,
DVSO-d6) 6 11.56 (s, 111), 8.63 (d, J 8.32 (d, J = 8.2 Hz,
1H),8.18(s,20111)800(dd J-8 17Hz 1H) 7.91 (d, J:83Hz
1H), 7.75 (d, J 8 5Sl‘letltb%eanéQad(ﬁlethy}l esterd(312). 1B, 5-Tinikfo- ()énzo =1.9
Hle),712(t, 1H), = 7.1 Hz, 1 1.34 (t, J =

7.1 Hz,5 1Hjcid (dg

[ 3- Chl

@,)21 m,zl ()@ggm()],\);wq)s ad@daé%{jb The 1n1z‘51rgwas refluxed overnight.

4-t t hwl -
bhenoxy] - bERs SERTSIEE Skt e SRR e SR oty i s oone
DMBO- d6)  61(J0lm#t bf (MeOHH)ool&i 1ﬁ5ce( lﬁhth bng 1né%hﬁém1rild‘@&ld18¢hl 21 (aﬁL 1-5 O=1=mﬁol5 wHE,

iH),

Hz,

8.01 (dd, J =8.5 1 5 Hz, 7.93 (d J = 2
= 8.5 Hz, aidd)ed slpwiy a@dfé Affter thee lsuxtlzreowgﬁtlmf
(br s,

15

20

25

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,. Removal of the solvent gave
22.0 g (97%) of product, which was pure enough for the next reaction. 'H NMR

(400MHz, DMSO-dg) 8 9.05 (t,J =2.1 Hz, 1H), 8.92 (d, J =2.1 Hz, 2H), 3.99 (s, 3H).

Example 313
O5N 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
mmol), triethylamine (Aldrich, 36.4 mL, 273 mmol) was dissolved in 30 mL of CH3CN.
To the above solution was added a solution of HCOOH (Aldrich, 9.7 mL, 261 mmol) in
30 mL of CH3CN 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%
EtOAc/CH,Cl,) to give 7.0 g (59%) of product. "H NMR (400MHz, DMSO-dg) 5 7.74
(t, 7=2.0 Hz, 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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Exanpl e 312 O2N NO2 COOMe 312 3,5-Dinitro-benzoic acid methyl ester
(312). To 3,5-Dinitro-benzoic 5 acid (Aldrich, 21.2 g, 100 mmol) was added
SCC12. Th&guvhssze was refluxed overnight. The excess Scx;kzr/m%&ggmved
under reduced pressure. The residue was dissolved in 100 nlL of

cooled in ice bath, and triethylamne (A drich, 21 nm, 150 mol) was added
slowy added. After the mxture wasE3pmpledldt anbient tenperature for 3 h,
solvent was renoved under reduced Ry,RSSUL €. The residue was diluted with
Et OAc and 1N HC1. 10 The mixture was % H 3x with EtOAc (100 mL). The
organic | ayers were washed twice with ine solution (100 niL), dried
over Na2SO4. Renoval of the solvent gave] 22.0 g ( 97% of product, which
was pure enough for the next reaction. 1KQMR (400MHz, DVSO-d6) 8 9.05 (t,
J:2.1Hz, 1H) 8.92 (d, J = 2.1 Hz, B, 3.99 (s, 3H) 15Exarrp|e313

2N NH2 | : i tra-be ster

3, 5- Di ni t r o- benzoi clfg?'%ao’%?'m}&og) Pé?lcf'gr‘g(%‘ﬁea@l SO %81064%%1%?)

Pd/ C (Al drieaboic heiddn&thyllddté éﬁ;a@apla 813MY6) 08, 10mhi@bl) Y asrhﬂﬁom,{cd e hmI36f 4 ni,
273 mmol ) was dissolved in To the above sol ution was added

a sol uti orconf HrRS0GH O(°AY, aivass efideda solytion @@@N@dmdmh 9@@mgzlarm@n;@\9

dropw se. ure was..then_refl| uxed..f or e

t enper at urﬁﬁé&%ﬁréﬁ GHE S, fhefam itglgt%?%’alblﬂn 5albgla§ %édegg aso al 4 n WI t h
Et OAc, andpiRgH b'a{nﬁrlthrﬁLW%&C}ﬁS@%H%@ AfldRLiFr8s b Vasy 9|ouﬁ1|nf th@d by
chromat ogr aphy (5% 10% 25 Et OAc/ CH2C12) to give 7.0 g (599 Hpr oduct .

NVR ( 400 VHrixtikBQ@s d6pled taroddn te(n;perajurc aﬁd brng];lt tof 3 Wl@@opt NH3OH. The Hz,
jF-’lC_ZDT/ U;Oifzé‘?@ge @gﬁaﬁgec‘iﬁ)&mm E@O%c ( Go mil)_b The or8gZ1m(cslayers \'if')ere Was%e&l\gzlgg /00633
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-ds) § 13.64 (br s, 1H), 10.84 (s, 1H), 8.08 (t,J = 1.8 Hz, 1H),
7.75 (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

O,N

e
C/-—@/S
315

3-(5-Chloro-benzothiazol-2-yloxy)-N-ethyl-5-nitro-benzamide (315).

NEt

20  To asolution 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/IN HCI, and filtered. The

25  precipitate was triturated with CH,Cly/hexanes to give 990 mg (74%) of product. 'H
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02N H COOH 314 3-Hydroxy-5-nitro-benzoic acid (314). To a solution of
3-am no-5-nitro- benzoic acid nethyl ester (Exanple 313, 1.96 g, 10 mmol)
in 23 nL Bagand 5 nL of 5 con. H2SO4 at 0 C, was addgg@@yseheHsson of
NaNO2 (Alﬁﬁoi ﬁ) 900 nmg, 13 mml) in 9 nL of H2O. After 50 mn stirring, the

of “con. | FASUR GOONBEDNIGE SN bd il S36 RSB hr . CRRO I F AL was

cool ed toy.09m { g s ﬁ;ﬁu&f Qught 989'1d3JWﬁt1hH201fH WA G, THhgs,

m xture was extrac Et GAc {100 ni L)’ e orgaric | ayers wefe
washed tw2ceHZOIRY. MS &Eyriae3 SoMtHp Al 4 8¢luidy) of tte ab@v@redudﬂaﬂ'sm veasd

NBOH CroCrssed BOGT BV gt A mol) BB TES 06 L SRR RSB0 DBRERS. o) s
13. 64 gbr é)mclrilc'ﬂ)]@ 840 871 ﬁﬁnolmuow?ed%aze(ﬁylaxﬂme éAlcﬁﬁcHZl 75k, 2Mzolﬁﬁoﬁ ftn J = e

AN 0°(dd, J = 3H)
(El): m z TSR, 3(Avmid)al). 1'5hdimammeewa3:sﬁrr®1 omNgNEfTHfbvmegmed under e uced

ol ut fon_ dF° sge“ma&afm@wﬁ @ﬁ%%m%ﬁlégc BT G b gheaprs T©
nol ) in WFWWE‘[@Q@’@T‘)ONQL Ebﬁ@lay@ﬂ@ve&fg wabidh twledwithR btine $blation xt ur e
was stirred for 10 mn, di chl or obenzot hi azol e (Exanpl e 253, 782

ny, 3.85 mm)m?@%@éﬁazﬁ@eandmoﬂﬁmt%gh%@ﬁﬂéé“@@ peofied by || there is no
tart t h
o xt ur” R R BT D P eEr e AlS B pEP Rl i ob BRI TR I 1 e

triturat eq4@@NmijMSkzldp)ea<amaS(beJg4 5/8 HRIOHYIS.4S74.% = 018 Tz, adD)cs.59 [ =103 WO
02/ 00633 PCT/ US01/ 20756
2.0 Hz, 1H), 8.38 (1, J = 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, T="7.2 Hz, 1H) . MS (EI): m/z 378
(M-+HD).
15

Example 316

HoN

W
A
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) § 8.33 (brt, J=5.5Hz, 1H), 7.98 (d, J =8.6 Hz, 1H), 7.82 (d, T =
2.1 Hz, 1H), 7.39 (dd, J = 8.6, 2.1 Hz, 1H), 7.05 (t, ] = 1.8 Hz, 1H), 6.95 (t, ] = 1.8 Hz,
25  1H), 6.66 (t, J = 1.9 Hz, 1H), 3.23 (m, 2H), 1.08 (t, ] = 7.2 Hz, 1H) . MS (EI): m/z 378
(M-+H).

NEt
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NVR (400MHz, DMSO-d6) 8 8.67 (t, J = 1.8 Hz, 1H), 8.
8.41(dd J=2.2, 1.4 H, 1H), 8.06 (d, J = 8.6 Hz, 1H)
Hz, Sibobsd. J =8.6, 2.1 Hz, 1H. M5 (El): mz 35
sol ut| on of t he above product in THE was added HOAT (385
HBTU (1.07 g, 2.83 nmol), N nethyl rmrphollne 5 (Aldrich, 0.8 nm, 7.
fol | owed by ethylanine (A drich, 1. ¥xampledi%solution in THF, 3.4 ninol).
The m xture was stirred overni ght THE was renoved under reduced pressure
and the residue was diluted with EtOAc and 1IN HCl. The m xture was
extracted 3x with EtOAc (500 nmlL). The orgard anere washed tw ce

»

wth a brine solution (50 nmL), drigd overHNa2 and concentrated. The
residue was purified by 10 chrongie® RY ("ig ot OAc/ CH2Cl 2) to gi ve 625 ngy
(569 of product. 1H NVR (400MHz, )’608 93 (br t, J = 5.3 Hz, 1H,
8.68 (t, J = 1.8 Hz, 1H), 8.59 (t, 0 Hz, 1H), 838(t, J =1.9 Hz,

1H), 8.06 (d, J = 8.6 Hz,,1H), 7.
8.6, 2.1 Hz, 1H), 3.33 (m 2H),
(MtH). 15 Exanple 316 O H2N
3- Ami no- 5- (5-chl or o- benzot hi azol ¥2£ yl oxy) - N- et hyl - benzam de (316). 20

3- Ami no- 5- (5- chl or o- benzot hi azol - 2-yl 0531¥- N- et hyl - benzani de (316) was
synt hesi zed from h b ¢ loxy) chloro ' -

3-(5- chl or o- benzot hik¥oFhlergrhenaethiazol-glony):>-2-chlpro-d-trifigoromethyl- o 1y
1.64 BDlhenkénedulib 1hﬂﬁnd;amﬁi 1engahide (tm; lm(sE@nmd-salzbﬁn&mmgHbmd A -
1H NVR (400MHz, O d6) 6 33(brt = 5.5 Hz, 1H), 98 (d, J = 8.6
Hz, 1H), 7-@chiero- %tnﬂu@omewlbenmesuﬁogﬁlaw@p) -I§- eﬂl}fébenzamlée A7) vey, 7. 05

5 53 (m Sty 00 Bonk dngys o o g ot Pyl ﬁ%ﬂgaf%f?}
02/ 00633 RET6)WBAkiRNASRanner 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, ] = 8.3 Hz, 1H), 8.17 (s, 1H),
10 7.99(d,J=8.6Hz, 1H), 7.91 (d, T = 8.3 Hz, 1H), 7.76 (d, J = 2.1 Hz, 1H), 7.60 (m, 2H),
7.42 (dd, J = 8.6, 2.1 Hz, 1H), 7.29 (1, J = 1.9 Hz, 1H), 3.23 (m, 2H), 1.07 (t, J=7.2 Hz,
1H) . MS (EL): m/z 590 (M+H).

2.1 Hz, 1H), 7.44 (dd, J
J=7.2H, 1H . M8 (E): mz 378

Example 318
15

318
3-(5-Chloro-benzothiazol-2-yloxy)-5-(2,4-dichloro-
benzenesulfonylamino)-N-ethyl-benzamide (318). 3-(5-Chloro-benzothiazol-2-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
marmer as described in Examples 70-91. "H NMR (400MHz, DMSO-dg) & 11.26 (s, 1H),
8.51 (brt,J=5.5Hz, 1H), 8.06 (d, J = 8.6 Hz, 1H), 8.01 (d, ] =8.6 Hz, 1H), 7.91 (d,J
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Exanple 317 0 C F3 EtN OS~0' C 317
3-(5-Chl oro- benzot hi azol - 2-yl oxy)-5-(2-chloro-4-trifluoronmethyl- 5
benzenesu{fpxhgey no) - N- et hyl - benzam de (317). PCT/US01/20756
3- (5- Chl or o- benzot hi azol - 2- yl oxy)
> (2 23 0 L—é’gﬁg}é{j'ﬁg,ﬁé? PrLhy) BER7 S5 SHe0-95¢ (@7 A% Y L ehe 9AAT, A6y 317
3- ami no- 5- ht 0K0- t Ri I I )+ Nsetiy e i i a
G ar e e e A G T TR TR TR ™45) 6
11.41 (s, 1H), 8.51 (br t, J = 5.4 Hz, 1H), 8.28 (d, J = 8.3 Hz, 1H), 8.17
(s, 1H, 10 7.99 (d, J = 8.6 Hz, 1%7.3 ﬂﬁg J =8.3 Hz, 1H), 7.76 (d, J
= 2.1 Hz, 1H), 7.60 (m 2H), 7.42 mpye2lB8.6, 2.1 Hz, 1H), 7.29 (t, J =
1.9 Hz5 1H), 3.23 (m 2H), 1.07 (t, J =7.2 H, 1H. M5 (El): mz 590
(MtH). Exanple 318 15 OHC EtNI Nb N O
3-(5-Chl or o- benzot hi azol - 2-yl oxy) - 5- (2, 4-di chl or
benzenesul f onyl am no) - N- et hyl - benzam de (318)q |
3- (5-Chl or o- benzot hi azol - 2-yl oxy)- @ H '
5- (2, 4-di chl or o- benzenesul f onyl am A NG ] ge (318) was
synt hesi zed (83% 20 from A

gt\ﬂyl -benzam de (316) in

3- am no- 5- (5-chl oro- benzot hi azol -2-yl o a
simlar manner as described in Exanpl 0-91. 1H NWMR (400MHz, DWVSO d6) 6
11.26 (s, 1H), 8.51(brt,J=5.5Hz, , &y06(d, J=8. 6Hz, 1H), 8. 01(d, J = 8.6 Hz,
1H), 7.91 (d, J 105 WD 02/00 01/ 20756

319

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-
de) & 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 (4, 1 = 2.1 Hz, 1H), 7.58-7.55 (m, 2H), 7.43 (dd, ] = 8.6, 2.1 Hz, 1H),

15 726 (t,J=2.1 Hz, 1H), 3.23 (m, 2H), 2.19 (s, 3H), 1.07 (t,J = 7.2 Hz, 1H) . MS (EI): m/z
570 (M+H). 4

Example 320

20 320
[3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid fert-
butyl ester (320). [3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl]-carbamic acid fert-
butyl ester (320) was synthesized (57%) from 3,5-dihydroxy-benzoic acid (Aldrich, 770
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=2.1Hz, 1H), 7.77 (d, J = 2.0 Hz, 1H), 7.60-7.56 (m 3H), 7.43 (dd, J =
8.6, 2.1 Hz, 1H), 7.25 (t, J =2.1 Hz, 1H), 3.23 (m 2H), 1.07 (t, J =7.2
Hz, 1H). w®&ot/&ep3 nfz 554 (MH). Exanple 319 5 0 HC | BtNubBa200560 16 N
C S 319 3-(5-Chl oro-benzot hi azol - 2-yl oxy) - 5- (2, 4-di chl or o- 5- net hyl -
nzenesul f onyl am no) - N- et hyl - benzam de g3193. ) .

( 5- Chl oms- hema} aadetdichlgrpbsagpthiaggle (253, 2.03 g, 10 mmol) in a similar manner

5-(2, 4- d| z f ) was
Synt hesi Zegi ?@fqﬁ? ﬁ%&%bfebz%@ e agHRl QAONRE BRSOt b1 PNz 2, deod LT

3- am no- 5=85th2@)97186@¢,de&2}{2| 2P0,y 947 )51 Niere 2 HY,| 7.4 (dela ri=ched, 2(BHG,)2H)n a
simlar r_as desc d in 70-9 VR (400|\/Hz DVBO- d6) S
11. 24 (s, 7%%,1825%14(% H} 43(59%3%&312%/2 %Odﬁﬂzfg 7.99 (d, J = 8.6
Hz, 1H), 7.85 (s, 1H), 7.73 (d, J =21 he, 758 55(m2H),7.43
(dd, J =8.6, 2.1 Hz, 1H), 15 7.26 (t, J = 2, 1 Ft 1H), 3.23 (m 2H), 2.19
(s, 3H, 1.07 (t, J =7.2 Hz, 1H Examnaqazn: mz 570 (MtH). Exanple 320
BocHN I I b-ci OS 20 320

[ 3, 5-Bi s- (5-chl oro-benzot hi azol - 2-yl oxy) - phenyl ] -carbam c acid tert butyl
ester (320). [3,5-Bis-(5-chloro-benzothiazqgl -2-yl oxy)-phenyl]-carbam c acid

be
3-

tert- butyl ester (320) was synt hel? om 3, 5-di hydr oxy-benzoi c
acid (Aldrich, 770 106 WO 02/00633 P 01/520 ng, 5 mol) and
2, 5-di chl orobenzot hi azol e (253, 2.03 g, 10 mol &l simlar manner
NYO
C|—< 5/8
321

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 zert-butyl ester (320) in a similar
manner as described in Example 273. '"HNMR (400MHz, DMSO-dg) 8 7.99 (d, ] = 8.6
Hz, 2H), 7.83 (d, ] = 2.0 Hz, 2H), 7.40 (dd, T = 8.6, 2.1 Hz, 2H), 6.70 (t, J =2.2 Hz, 1H),
6.58-6.55 (m, 2H), 5.89 (s, 2H). MS (ED): m/z 460 (M+H).
15
Example 322

I/ \\ \©/O\|/
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-ds) 8 11.57 (br s,
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as described in Exanple 263. 1H NVR (400MHz, DVMSO-d6) 8 9.91 (br s, 1H),
8.02 (d, J =8.6 Hz, 2H), 7.84 (d, J = 2.1 Hz, 2H), 7.54-7.51 (m 211),
7.42 (ddwg@ozo®3b, 2.1 Hz, 2H), 7.34 (t, J = 2.2 Hz, 1H)PCLU8N/%0336 9H). M5
(El): mz 560 (MtH). 5Exarrp|e 321 HZN c CSBZ

3, 5-Bi s- (5-chl or o- benzot hi azol - 2-yl o nyl 5-Bis-(5- 10

321).
chl or o- beH2b8R2ddo] =8-3HaxAH), §H@r€§d1§ﬂ| %\QP(‘éff) ’tiéﬂé(dzédszél% from
| | }
[3,5-Bis g%) GsQadr DanFah Y 9.4;2%4/1 AAPR ﬂn4 aég@pysﬁgs Gk 810 but v

ester (32 1H NWR
(400MHz, (M4B0.d6) 8 7.99 (d, 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, J =2.2 H, 1H, 6.58-6.55 (m
2H) , 589(5, 2H) . I\/IS(EI): mz 460 (MtH). 15 Exanple 322 F3 , | LH SANT
O 10 N/ Ca CS 322 E le 323

N[ 3, 5508| s- (5-chl or o- benzot hi azoI-Z-XfIm f/)-phenyl]-z-chl oro-4- 20

trifluoronethyl-benzenesul fonam de (322).
N-[ 3, 5-Bi s- (5-chl oro- benzot hi azol -

yl oxy) - phenyl ] - 2- chl or o- 4-d¢l_i JJugecpnet hyl - benzenesul f onam de (322) was
synt hesi zed (58% from 3, 5- (5-ghl or o- benzot hi azol - 2-yl oxy) - phenyl am ne
a

(321) in a simlar manner gP'N i Ergah‘pl es 70-91. 'H NWMR (400MHz,
DMSO-d6) 8 11.57 (br s, o
Cl
be
(%3

323
N-[3,5-Bis-(5-chloro-benzothiazol-2-yloxy)-phenyl]-2,4-dichloro-
benzenesulfonamide (323). N-[3,5-Bis-(5-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) 5 11.42 (br s, 1H), 8.11 (d, T = 8.6 Hz, 1H), 8.02
(d, T = 8.6 Hz, 2H), 7.95 (d, J = 2.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 2H), 7.53 (d, T = 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

rn,
@wﬁ

N—[3,5-Bis-(5-chlor0—benzothiazol—2-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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107 WO 02/ 00633 PCT/ US01/20756 1H), 8.32 (d, J =
1H, 8.01 (d, J =8.6 Hz, 2H), 7.87 (d, J = 8.3 Hz 1H, 7.78 (d, J = 2.0
Hz, 2H), %oProdsdl (M 3H), 7.15-7.14 (m 2H). MS (El): m H. 5
Example 323 CCl NO /N OO\ S/ SO NOCS 323 rerfbbund b

N-[ 3, 5- Bi s- (5-chl oro-benzot hi azol - 2- yl oxy) - phenyl ] - 2, 4-di chl or 0o-

beL Zenesu|c¥e(§<}fgqﬁld@}5€(ggg§e_s 70-91. %H Nlel(4001¥EHzE)DM§Old6) 5 11.40 (brs, 1H), 8.11 (s,

N-[ 3, 5-Bi 5 | -9ro- | | ; -

di chl or o- E%ézgﬁgégﬂﬁogg%%%tez@)g’%% (%&%ﬁ?ﬁ% %@2?%9%3@3’17?‘%30%‘1’ 1=86,19

3, 5- bi s- ( HNID 139 e hzat. hHaz2iy, 2- 12 18Y fm pie)) 2109nks 83X BASL{ED:nn/a &80niM-ar
manner as described in Exanples 70-91. 1H NMR (400VHz, DVSO-d6) 6 11.42
(br s, 1H)ITI)-8.11 (d, J =8.6 H, 1H, 8.02 (d, J =8.6 Hz, 2H), 7.95 (d, J
= 2.0 Kz, 1H, 7.79 (d, J = 2.0 Hz, 2H), 7.53 (d, J = 8.6, 1.9 Hz, 1H),
7.45-7741 (m 3H), 7.12-7.09 (m 2H). M5 (El): mz 666 (MH. 15 Exanple

8.2 Hz, I1-i), 8.20 (s,

—

324 C, I HMS N O% 1( rrtb-C Exanle325
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 methyl ester (313) in a similar manner as described in Example 255. 'H NMR
(400MHz, DMSO-d¢) § 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
Cc NO2

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 mmol) in 35 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. HCI. Filtration followed by washing with water gave
2.35 g (92%) desired product. "H NMR (400MHz, DMSO-ds) 8 14.02 (s, 1H), 8.57-8.52
(m, 2H), 8.31 (dd, T = 1.9, 1.2 Hz, 1H), 3.94 (s, 3H). MS (EI): m/z 200 (M-H).

25
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N [3,5-Bis-(5-chloro-b enzothi azol - 2-yl oxy) - phenyl ] -2, 4-dichl oro-5- 20
net hyl - benzenesul f onam de (324). N-[3, 5-Bi s-(5-chl oro- benzot hi azol - 2- yl oxy)
phenyl ] -2 I oro- 5- et hyl - benzenesul f onani de (324) wa$EyiNoy ed
(70% fro‘r‘njq)_(%?og%ygi S- (5-chl or o- benzot hi azol - 2-yl oxy) - phenylspam new?(?ﬁ) in a
simlar manner as 108 WD 02/00633 PCT/ USQ1/ 20756 described in Exanples
70-91. 'H NVR (400MHz, DMVBO d6) 6 1Examples2’s 1H), 8.11 (s, 1H), 8.01 (d,
J =8.6 H, 2H), 7.88 (s, 1H), 7.76 (d, J = 2.0 Hz, 2H), 7.43 (dd, J = 8.6,
1.9 Hz, 1H), 7.39 (t, J = 1.8 Hz, 2H) 7.12-7.09 (m 2H), 2.09 (s, 3H). M
(El): mz 680 (M H. 5 Exanple 325 CoOwve 325
3-Chl oro-5-nitro-benzoic acid net hyI (3225). 3-Chloro-5-nitro- 10
benzoic acid nethyl ester (325) was syWw{beésized (85% from
3-am no-5-nitro-benzoic acid nethyl estler (313) in a simlar manner as
described in Exanple 255. 1H NVR (400MHz O-d6) 6 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 326 C, N»2 ~ | gQ?Q{ 326 3-Chl oro-5-nitro-benzoic
acid (326). To a solution of 3-chloro- itro- benzoic acid nmethyl ester
(325, 2. 75 g, 12.76 @nohibré-s-fifi-opheniyl)iielic weid metligrester 3275 0fdi8iChoref NaCH
(EM 5. 127.6 mmol ) in 35 nL of H2Q The m xture was stirred for 2 h.
Me OH vvés r eRioPnEeig eeidr @20 2ep pridshume)) warrddre SRICK: (ke MELUEIvast ed wi t h
ﬁt g; ' gg\r/g )EedtoQ/eBh'gI?t. wf'h%%xge%g SO'd%I WaJ: IICMOR/'Q'& hl?&rfré)ducga\&%smfe Wagcibéﬁﬁ wi th
corresponding acid chloride. The above acid chloride was dissolved in 15 mL of CH3CN,

cooled to 0 °C. A mixture of TMSCHN, (Aldrich, 11.7 mL, 2M, 23.4 mmol) and E{3N,

which was also cooled to 0 °C, was added. The resulting 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,SO4 and concentrated. The
residue was purified by chromatography (20% EtOAc/hexanes) to give 2.1 g (79%) of
product. "H NMR (400MHz, DMSO-dg) & 8.53-8.50 (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 mmol) 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 IN HC1. The mixture was extracted 3x with EtOAc
(50 mL). The organic layers were washed twice with a brine solution (50 mL), dried over
Na,SO4 and concentrated. The residue was purified by chromatography (20%
EtOAc/hexanes) to give 925 mg (43%) of product. 'H NMR (400MHz, CDCl3) & 8.15 (t,
J=2.0 Hz, 1H), 8.07 (t, J= 1.5 Hz, 1H), 7.63 (t, ] = 1.5 Hz, 1H), 3.74 (s, 2H), 3.73 (s,

25 3H).
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2.35 g (929% desired product. 1H NWVR (400MHz, DVBO-d6) 8 14.02 (s, 1H),
8.57-8.52 (m 2H), 8.31 (dd, J =1.9, 1.2 Hz, 1H), 3.94 (s, 3H. M (El):

m z 200 (Wgthog3 109 WO 02/ 00633 PCT/ USOL/ 20756 Exanpl e p34fudaiMRe O Me
0 327 (3-Chloro-5-nitro-phenyl)-acetic acid nethyl ester (327). To
3-Chloro- 5 5-nitro-benzoic acid (3156, 2%33 g, 11.7 mmol) was added SOC12.
The mixture was refluxed overni ght .E¥#RPIESE8Sss SOC12 was renoved under
reduced pressure to give the corresponding acid chloride. The above acid
chloride was dissolved in 15 nL of CH3CN, <cooled to O C A m xture of
TMBCHN2 (Al drich, 11.7 inL, 2M 23.4 mmol) and Et 3N, which was al so cool ed
to 0 C, was added. The resulting m stirred for 4 h. The 10

sol vent was renoved under reduced pres and the residue was diluted with
Et OAc and IN HClI. The m xture was extrgcted 3x with Et CAc (100 nL). The
organic |l ayers were washed twice with bri ne solution (100 nL), dried
over Na2SO4 and concentrated. The residufO®4s purified by chromatography
(20% Et OAc/ hexanes) to give 2.1 g (79%32§f product. 1H NMR (400MHz,

DVSO- d6) 8 8.53-8. 504( s —abefic dei - 1 ( H. To
a solution of the ab 3v@18?%u%?0?@e%&8,&Sﬁ‘ﬁém%ﬁ)' ?r?%%&%{&oﬁﬁb%&%at -25
C was addesinarosphehyl)aceaic AgChBzthyAbder (827, 9203ng1d,0 findid) mm POl thl s YD Was

Aldrich, 3.9 nL, 27.9 | i se. The . | 1i ' ti d
111 anbi ciiicd EmireGRBCHE SRl ety mrD iedivahe! el MBS
reduced pressyrs: ?H.dgié@ﬁ{ 45 E&ﬁ&%%n\ﬂ@rzrgéﬁr#f)ﬁﬁ)?%ﬁm‘e} dhdEhORExRRdwiMildd The

m xture was extracted 3x with EtQAc ( . e organic layers were
washed t wiwith wiatehn, terotaglit tepE @ with oon. (B0 Mibp mighirewas exractad3xsodh EiaAc

concentrat ed. The_ residue was purifi.ed by chr.onpatograph 0% .

i Ohc/ hexdabaTLr o creeslsy RS T YPIGH RS Uit~ DS IR OO, EEda%T 5

8.15 (fo.  Na,SOs. Removal of the solvent gave 810 mg (94%) of product. '"H NMR (400MHz, :
DMSO-dg) 5 8.17-8.14 (m, 2H), 7.84 (br s, 1H), 3.77 (s, 3H).

Example 329

C NO,

AN
as
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-ds) 5 8.30 (brs, 1H), 8.22 (t, J =2.0 Hz, 1H), 8.10 (d, T = 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 (ED): m/z 339 (M+H).
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J =2.0 H, 1H), 8.07 (t, J =1.5 Hz, 1H), 7.63 (t, J =1.5 Hz, 1H), 3.74
(s, 2H), 3.73 (s, 25 3H). 110 WD 02/ 00633 PCT/ US01/ 20756 Example 328 C/
NO2 COONwo3Boé3- Chl oro- 5-ni tro-phenyl)-acetic acid (328)pcrleo 2Rk Ut i on
of (3-Chloro- 5 5-nitro-phenyl)-acetic acid nmethyl ester (327, 920 ny, 4.0
mmol) in 20 nL of MeOH was added a solution of NaOH (EM 1.6 g, 40 mmol)
in 10 nL of H2O The m xture was stirred for 2 h. MeOH was renoved under
reduced pressure, and the mxture vwas, dijousgd with water, brought to pH 2
with con. HCl. The m xture was extracted 3x with EtOQAc (50 nmL). The
organic | ayers were washed twice wwth a brine solution (50 nL), dried over
10 Na2SO4. Renoval of the solvent gave~810 ng 949% of product. 1H NMR
(400MHz, DMSO-d6) 8 8.17-8.14 (m 2H), ¥ & {\IF s, 1H), 3.77 (s, 3H).
Example 329 C NO2 C S 15 329
5-Chl oro-2- (3-chloro-5-nitro-benzyl)-benzofhi azol e (329). 5-Chl oro-2-
(3-chloro-5-nitro-benzyl)-benzot hi azol 81 (329) was synthesized (92% from

(3-chloro-5- nitro-phenyl)-acetic -/a (828, 430 ng, 2.0 nmol) and
2- ami no- 4- chl or o- benzot hi azol e Y H@ oride (6, 392 ng, 2.0 mol) in a
simlar manner as described in Exanpte 8. 1H 20 NVR (400MHz, DWVSO d6) 6

8.30 (br s, 1H), 8.22 (t, J = 2.0 Hz, 138, 8.10 (d, J = 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 (El): ni/z 339 (MrH). 111 WO 02/ 00633 PCT/ US01/ 20756 Exanpl e
330 5 3-Chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine (330). 3-

Chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine (330) was synthesized (95%)

from 5-chloro-2-(3-chloro-5-nitro-benzyl)-benzothiazole (329) in a similar manner as

described in Examples 16-23 (Method A). '"H NMR (400MHz, DMSO-dg) & 8.07 (d,J =

8.6 Hz, 1H), 8.046 (d, ] = 2.0 Hz, 1H), 7.46 (dd, J = 8.6, 2.1 Hz, 1H), 6.53 (br s, 1H), 6.49
10 (t,TJ=1.9Hz, 1H), 6.46 (br s, 1H), 4.30 (s, 2H). MS (EI): m/z 309 (M+H).

Example 331

2-Chloro-N-[3-chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-phenyl]-4-
15  trifluoromethyl-benzenesulfonamide (331). 2-Chloro-N-[3-chloro-5-(5-chloro-
benzothiazol-2-ylmethyl)-phenyl]-4-trifluoromethyl-benzenesulfonamide (331) 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 (400MHz, DMSO-
ds) 8 11.26 (br s, 1H), 8.19 (d, J = 8.2 Hz, 1H), 8.08-8.03 (m, 3H), 7.69 (dd, J=8.3,1.3
20 Hz, 1H),7.49 (dd,J = 8.6, 2.1 Hz, 1H), 7.19 (t, J = 1.4 Hz, 1H), 7.09 (br s, 1H), 7.04 (t,J
=1.9 Hz, 1H), 4.42 (s, 2H). MS (EI): m/z 549 (M-H).
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CNH2 C S 330 5 3-Chloro-5-(5-chloro-benzot hi azol -2-yl net hyl ) - phenyl am ne
(330). 3- Chloro-5-(5-chloro-benzot hi azol - 2-yl net hyl ) - phenyl am ne (330) was
synt hesi zgg) %884 from 5-chl oro-2-(3-chl oro-5-nitro-benzymenaeihi azol e
(329) in a simlar manner as described in Exanples 16-23 (Method A). 1H
NVR (400MHz, DVMSO-d6) 6 8.07 (d, J = 8.6 Hz, 1H), 8.046 (d, J = 2.0 Hz,
1H), 7.46 (dd, J = 8.6, 2.1 Hz, 1HEx3mpe 3G s "1H), 6.49 10 (t, J = 1.9
Hz, 1H), 6.46 (br s, 1H), 4.30 (s, 2H). M5 (El): mz 309 (MtH). Exanple
331 2-Chl oro- N-[ 3-chl or o- 5- (5- chl or o- B¥4zot hi azol - 2-yl net hyl ) - phenyl | -4 15
trifluoronethyl-benzenesul fonam de (331). 2-Chloro-N[3-chloro-5-(5-chloro-

benzot hi azol - 2-yl net hyl ) - phenyl ] -4-trifl ucgloEi hyhr benzenesul f onani de (331)
1. 1H NWR (400MHz, DVSO- d6) 8

was synthesized (83% from
3- Chl or 0- 5- (5- chl or o- benzot hi azol & i

| 7Q

1I—6),08.08-8.03 (m 3H), 7.69 (dd, J
3.6, 2.1 Hz, 1H), 7.19 (t, J =1.4 Hz,

simlar nanner as described in Exany
1H), 7.09 (br s, 1H), 7.04 (t, Y9 Hz, 1H), 4.42 (s, 2H. M5 (El): nmlz
phenyl ] - benzenesul f 021,51113i@'ﬁ‘lof3—3&2)3-clﬂoﬂo—ﬁ(siéhllfre:ﬂﬁn&&hﬁﬂblmqflﬁeﬂﬁd)ch| oro 5

}(\9 enylamne (330) in a

11.26 (br s, 1H), 8.19 (d, J = 8.2
= 8.3, 1.3 20 Hz, 1H), 7.49 (dd,
549 (MH. 112 WD 02/ 00633 $20756 Exanple 332 332 CI CH\ N O
O CS 2,4-Dichloro-N [3-chlo 5-(5-chloro-b enzot hi azol - 2-yl net hyl ) -
benzot hi azol - 2- yl net hyl % phenyl | - benzenesul f onam de (332) was synthesi zed
(78%  phenyl]-benzenesulfonamide (332). 2,4-Dichloro-N-[3-chloro-5-(5-chloro-
5  benzothiazol-2-ylmethyl)-phenyl]-benzenesulfonamide (332) was synthesized (78%)

from 3-chloro-5-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine (330) in a similar

manner as described in Examples 70-91. '"H NMR (400MHz, DMSO-dg) 8 11.09 (br s,

1H), 8.09 (d, J=8.6 Hz, 1H), 8.05 (d, J = 2.0 Hz, 1H), 7.95 (d, = 8.6 Hz, 1H), 7.79 (d, J

=2.0 Hz, 1H), 7.50 (dd, J = 8.6, 2.0 Hz, 1H), 7.34 (dd, J = 8.6, 2.1 Hz, 1H), 7.17 (br s,
10 1H), 7.04-7.01 (m, 2H), 4.41 (s, 2H). MS (EI): 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-5-(5-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 (400MHz, DMSO-dg) 5 11.03

20  (brs, 1H), 8.05 (d, J=8.6 Hz, 1H), 8.02 (d, ] =2.0 Hz, 1H), 8.01 (s, 1H), 7.76 (s, 1H),
7.48 (dd, J = 8.6, 2.1 Hz, 1H), 7.17 (br s, 1H), 7.07 (br s, 1H), 7.04 (d, J = 1.9 Hz, 1H),
4.42 (s, 2H), 2.19 (s, 3H). MS (EI): m/z 529 (M-H).
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from 3-chl oro- 5- (5-chl or o- benzot hi azol - 2- yl net hyl ) - phenyl am ne (330)

in a
simlar rmanner as described in Exanples 70-91. 1H NVR (400MHz, DWVBO d6

) 6
11.09 (brygyoyehtds 8.09 (d, J = 8.6 Hz, 1H), 8.05 (d, J = pQudiEmekE) . 7. 95
(d, J =8.6 H, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.50 (dd, J = 8.6, 2.0 Hz,
1H), 7.34 (dd, J = 8.6, 2.1 Hz, 1H), 7.17 (br s, 10 1H), 7.04-7.01 (m 2H),
4.41 (s, 2H). MB (El): mz 515 (MH). Exanple 333 Cl1 CH%S~ M NCS
)

333 15 2,4-Dichloro-N[3-chl oro-5-§5: 9 benzot hi azol - 2-yl met hyl
phenyl ] - 5- met hyl - benzenesul f onam det??%g;eoj
2, 4-Di chl oro-N-[ 3-chl oro-5-(5-chl oro-

e heni oad Cekos Mibrery compoutas. 6 & S¥huiid OF SRR N0 5 BRI hitzbthiatl
3-chl ogo hene @khi azRb- @1 YhdiBth iy dutP. dRE WEs 4B3@ihd N a
siml a? rr?n%lg}r@;m% grsacrl bgd in E)%arrp | es ?0 91. 1H NMR (400MHz, DMSO-d6) 6
11. 03 20 (cbtrespondiry, suB‘oﬁ)_)B chhbndé ';“hsnﬁxthlm Was-@tirreﬂ aGDQO (’G ovarnigh?. @hﬁz 1H)
8.01 (s, 1H),. 7.76 (s, C7} I—%g

1H), 7.07 yBfing, Wafm?mOVeruﬁH(?d elaevac Iacél%systfﬁ) Theieﬂéui was pygptie y19 (s
3H). M ( 2400633 REVLLSIMEPYERE, w334
Li brary cgrk%}poérﬁnd%r%g ﬁ%b’%ﬁf?%ﬁt%@(@ chl ofgz 5- (g ch Iol:rzsg] benzeot hi azol - 5
2-yl oxy) - phiabie astivere sy@a3, (56%-30%p CHLClrhemetes or A%E250 SO Asjhexaiasy Was added
t he rrespon fon hl.orid e was stirred at 40 C
over ni §ht Pwﬁﬂé‘)hggpf?duﬁ@‘%ﬁsc?l?cé{r‘?‘ﬂ\?ggﬂﬂsé]ﬁﬁﬂCQMac vacuum system The
resi due was purified by chromatography using a silica cartage (Vari an,

g) and Vacnaster system eluted with SUI tabl e sol vent system (50% 80%

CH2C12/ hexanes or 5% 25% Et OAC/ hexpa Tﬁtge 10 purMéy of the p duct S was
checked by HPLC and LCMS.
Ar
Product 40 mg 60 mg 50 mg 45 mg
MS 479(M+H) 587(M+H) 499(M+H) 483(M+H)
CN |
., C O Z g 4
w T, O
o X C
15  Product 50 mg 55 mg 25 mg 35mg
MS 501(M+H) 602(M-+H) 502(M+H) 485(M+H)
¢ N RO X Y
. e -
Br FsC —
Product 46 mg 45 mg 50 mg 50 mg

20 MS 613(M+H) 519(M-+H) 519(M-+HH) 457(M+H)
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FM / 3~ME CF3d F Product 40 ng 60 ng 50 ng 45 ng MS 479( MtH)
587(M+rH) 499(M+H) 483(M+tH) CN NC/ C 15 Product 50 ng 55 ng 25 ng 35 ny
M5 501( Mo ddédstH) 502( MkH) 485(MrH) CF3 / F3 Ar /  Br ped@ddioeidet 46 ng
45 mg 50 nmg 50 ny 20 MS 613( MtH) 519( M+H) 519( M+H) 457(MFH) 114 WO

02/ 00633 PCT/US01/20756 CI F 02 Ar \~\ M::,,;:~ & C Product 38 ng 44

ng 50 ng 40 ng MS 469¢MtH) 510( M+H) 485( M+H) 19( MHHP \pCl M Cs
& me N Me Product 40 -17{5 2@ 0 ny ( MtH) @ M-H)  499( M+H)
470( MrH) dhr
M cl
Product 38 mg 44 mg 50 mg 40 mg
MS 469(M+H) 510(M-+H) 485(M+H) 519(M+H)

e O\\é) Cl Me
Ar ©/S/ﬁ;_ @[’i &?\é

Me Me
Product 40 mg 75 mg 50 mg 40 mg
MS 501(M+H) 597(M+H) 499(M+H) 470(M+H)
: ‘7-,1 Cl
WA F HL -
S
Ar N Ij /©/ ,/‘} §
N F F4CO C
10 .
Product 20 mg 45 mg 45 mg 38 mg
MS 493(M+H) 487(M+H) 535(M+H) 525(M+H)
I\l/Ie
OCF3 LJ/\; o \N\/N
17 FC 7Y Uai
15 Product 40mg 38 mg 70 mg 62 mg

MS 535(M+H)  535(M+H)  666(M+H) 605(M-+)

115



Ar OWN"' / F\ F3CO
493( MrH) 487(MrH) 535( M+H) 525( M+H) Me
Pr oduct 490 0033 ny
115 WD 02/ 00633 PCT/ USO1/ 20756 M-'N C |

~ CS 10 Product 20 ng 45 ng 45 ng 38 ny

I OCF3 NO O S F3 Ar

"~ Ar NACHNF I f'r

MS

F3C Br 15

70 ng 62 ny MS 535(M+H) 535( MrH) 666P&RHBIBDSIEM-H)

&C Product

26 ng 50 ng 35 ng 65 my NS 455( MkH) 542( MeH) 487(MrH) 622(MrH) \ N Ar \

\ 1 C5H11 NC SMe 5 Product 38 ny 25
521(MkH) 581(MrH, O C CI NCR CF3 Ar

N“\>_

N

Ar N ° AcHN

Product 26 mg 50 mg
MS 455(M+H) 542(M+H)

45 ng 60
Cl : R
35 mg 65 mg
487(M+H) 622(M+H)

i:}{ F. e /@ ‘/YO\
A NC~ \© CsH 11

SMe
5
Product 38 mg 25 mg 45 mg 60 mg
MS 474(M+H) 487(M+H) 521(M+H) 581(M+H)
Cl
% NO, CF3 Gl . Gl
Af Sille B oS e
C ~
CFs O2N ¢
10  Product 50 mg 30 mg 45 mg 50 mg
MS 553(M+H) 496(M+H) 519(M+H)  688(M+H)
Me
. Py r
P X N\q\s’ '\
g L+
F3C Cl S
Br :
Product 35 mg 20 mg 25 mg 25 mg
15 MS 465(M+H) 559(M+H) 700(M+H) 567(M+H)

Br N §_ c Me 'z{ M
" ﬁ mf C4Hgo/© ﬁNOZ
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\

25 my 15 B HRBEMH) 559( MkH) 700( MeH) 567( MH)

\I 2N

IC CF3 10 Product 50 ng 30 ng 45 ng 50 ng M5 553( MtH) 496( MtH)
519(M+H) 688(MrH) Me r NS~ \ Ar S F3CCl C Br Product 35 ng 20 ng 25 ngy

S/ CAHOO N2 116 WO 02/ 00633 PCT/ USO1/ 20756 Product 25

I
/
10

NOZ/
VS 496(

10

15

20

gr\ C%T‘/Uéml%ﬁ*ﬁ S~C

5 ng 60

my MBS 567(MrH) 555(MrH) 523( MrH) 510( MrH) 0 2N Ar j H |~\ N Ml
iy

5 Pr oduc¥r0112¢hg 4239845 g 184hES MBS 496 503( M+ 01@24( MrH) 509( M+H)

564( @%ﬂ%ﬁcﬁ%@@g@) Ssofneaugt 50 sp@AHEE 20 my 50 g

Me 0] i

O.N % N
O R e O
) ){I 3 Hﬁr\}a "

Product 12 mg 45 mg 45 mg 18 mg
MS 496(M-+H) 503(M+H) 624(M+H) 509(M+H)

w.,; NO> ‘ 5 OMe
Ar on O /@i’z O MeOOC\é)i

2 FaC S
Product 50 mg 20 mg 20 mg 50 mg
MS 496(M-+H) 564(M-+H) 527(M+H) 545(M+H)
1
e x X x
Ar I N
COOMe CN _z MeO
Product 40 mg 10 mg 20 mg 40 mg
MS 509(M+H) 476(M+H) 502(M-+H) 481(M+H)
OMe
MeOO _N .
>, /S O\\|\>——</l /@/‘H
- S7H
C

Product 45 mg 25 mg 15 mg 40 mg
MS 515(M+H) 515(M+H) 524(M+H) 469(M+H)

117



a/ COOwve CNI , MO Product 40 ng 10 ng 20 ng 40 ng MS 509( M+tH) 476( M+H)
502(M+H) 481(M+H) 15 Ove MeOO FjCf C/ Product 45 ng 25 ng 15 ng 40 ngy
M5 515( Mo phaédrH) 524(MrH) 469(MrH) 20 117 WO 02/ 0063%&@%%620756
& F CA MI %C\ 1 SBr OAHNF CC Product 30 ng 25 ng 4 ng 15 ing
10 ng M5 493(M+H) 529(M+H). 489( M+H) 525( M+H) 603(I\/H-|) Exarrple 400, O2N

NSH S 5 400 5- N trexhanzot hi Ie2th¢o| (400)

5-Ni tro-benzot hj -thioly synt S

2- chl or o- 5Ahj t e (Lan a Sl mla\ nner gSCI‘I bed in
us

Exampl e 252. This product Wit hott fur pur|f| ation rddlrectly in
Exanpl e 10 409. 1H NVR (4 : DIVISOd6) 8 13. 957 (br s, 8.14 (dd, =
8.8, 2.3 Hz, 1H), 7.97 (d, J = 8.5 Hz, 796(d Jl8Hz 1H).
Exanpl e 4('iilroduct 30 mg 25 mg 4mg 15 mg 10 mg
MS 493(M+H)  529(M+H). 489(M+H) 525(M+H)  603(M+H)
Example 400.
O2N N
V—sH
T
5 400

5-Nitro-benzothiazole-2-thiol (400). 5-Nitro-benzothiazole-2-thiol was
synthesized from 2-chloro-5-nitro-aniline (Lancaster) in a similar manner as described in
Example 252. This product without further purification was used directly in Example
10 409. "HNMR (400MHz, DMSO-de) & 13.95 (br s, 1H), 8.14 (dd, J = 8.8, 2.3 Hz, 1H),
7.97 (d,J=8.5Hz, 1H), 7.96 (d, ] = 1.8 Hz, 1H).

Example 401

Cl

Messe COOH
7\
0O
15 401
2-Chldro-5-methanesulfonyl—benzoic acid (401). To a solution of 2-
chloro-5-methylsulfanyl-benzoic acid (Aldrich, 10.15 g, 50 mmol) in 100 mL of 3:1
CH,Cl,/MeOH, was added m-CPBA (Aldrich, 37.83 g, 57-87%, 125 mmol) in portions.
The mixture was stirred overnight. After removal of the solvent under reduced pressure,
20  the residue was purified by chromatography, eluting with 50% EtOAc/Hexanes then 10%
MeOH/ CH,Cl,, to give 8.5 g (70%) of product. 'H NMR (400MHz, DMSO-ds) 5 8.26

(d, T=2.3 Hz, 1H), 8.04 (dd, J = 8.4, 2.3 Hz, 1H), 7.84 (d, ] = 8.4 Hz, 1H), 3.29 (s, 3H).
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Cl  Me, Sb COON 15 401 2-Chloro-5-nethanesul fonyl -benzoic acid (401). To a
solution of 2- chloro-5-nethylsul fanyl-benzoic acid (Al drich, 10.15 g, 50
mrol ) in Jfhhedf 3:1 CH2C12/ MeOH, was added in- CPBA (Algdgddi/ 2675683 9.
57-87% 125 mmol) in portions. The mxture was stirred overnight. After
removal of the solvent under reduced pressure, 20 the residue was purified
by chromatography, eluting with 500FErERY 2 anes then 10% MeOH CH2A 2,
to give 8.5 g (70% of product. 'H NWR (400MHz, DMSO-d6) 6 8.26 (d, J =
2.3 Hz, 1H), 8.04 (dd, J = 8.4, 2.3 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 3.29
(s, 3H). 118 WD 02/00633 PCT/US01/20756_ Exanple 402 CI M OSO NHBoc 402
(2- Chl or o- 5- met hanesul f onyl - phenyl ) -ca fc acid tent-butyl ester 5
(402). (2-Chl oro-5-nmnet hanesul f onykveRh <carbam c acid tent-butyl ester
was synthesized (79% from 2-chl or oRG- net hNHBSGI f onyl - benzoi ¢ acid (401)
inasinilar manner as described i® 8xanple 263. 1H NVR (400MHz, DMVBO- d6)
8 9.02 (S, 1H), 8.21(d, J =2.1 Hz, B 7.75 (d, J = 8.4 Hz, 1H), 7.65

(dd, J = 8.4, 2.2 ) 2. _ ) . v e 304

(Wi 10 Exampi e 403 (RS TllpBesulPpplorsd-Larnailit ik Buivt e

2- Chl o150- G40B)t atdorof nythapbsifphyrpieeyl)40dhmiadt tar-butyl dder was

th | f | - phenyl am t i zed f -

En;_ Cﬁrgf g_ﬁ%giﬁ%&g%)&%&c oro-3met gggsﬁﬁbnyl—rb%wzoic acid (401) in a similar
manner as described in Example 263. 'H NMR (400MHz, DMSO-dg) 8 9.02 (S, 1H),
8.21(d, J=2.1Hz, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.65 (dd, ] = 8.4, 2.2 Hz, 1H), 3.23 (s,
3H), 1.48 (s, 9H). MS (EI): m/z 304 (M-H).

10

Example 403

iy

Mex

Fo "

403
2-Chloro-5-methanesulfonyl-phenylamine (403). 2-Chloro-5-

15  methanesulfonyl-phenylamine was synthesized from (2-chloro-5-methanesulfonyl-
phenyl)-carbamic acid ters-butyl ester (402) in a similar manner as described in Exmple
273. This product without further purification was used directly in Example 404. NMR
(400MHz, DMSO-ds) & 7.45 (d, J=8.3Hz, 1H), 7.30 (d,T=2.2 Hz, 1H), 7.01 (dd, J =
8.3,2.2 Hz, 1H), 5.94 (s, 2H), 3.14 (s, 3H).

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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phenyl)-carbam c acid tent-butyl ester (402) in a simlar manner as
described in Exnple 273. This product w thout further purification was
used diregld shookssExanpl e 404. NMR (400MHz, DMSO-d6) 8 7. %TQ 207368 3 Hz,
1H), 7.30 (d, J:2.2Hz, 1H), 701(dd J:83 22Hz ,015(.)782(3,
2H), 3.14 é 20 Exanmpl e_ 404 - 1@4

5- Met haned 93)@}%wsuwéﬁmea%qleéc@quﬁpaxamwﬁl @%PW&H@%FH%W 5

benzot hi a

2 ol or o 5 hocranauf R edN] RONAER, T VYR S0 RSP Sss
(403) in gbss,MH)AT. QMrJerSAﬂzjéE{Qr’l Sedid, h=Bxanpd Hz282), 7TRi(d, pradilds, wi t hout
further purlflc?tlon was used directly in Exanple 410. 1H NMR (400|\/Hz
DVBO- d6) 604338 (:360- s, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.81 (dd, J = 8. 4,
1.8 Hzg 1H), 7.72 (d, J = 1.7 Hz, 1H), 3. 26 (s, 3H). 5 Exanple 405 ANH2
F3CO S 405 6-Trifl uoromet hoxy-benzot hi azol -2-ylam ne (405). To a sol ution
of 4- 10 trifluoronethoxyaniline (AEganmpl 408 83 g, 30 nmmol ) in 50 nlL of
AcOH, was added KSCN (Al drich, 11.64 g, 120 mml). After the m xture was

stirred for 30 mn, a solution of bromine (Adrich, 1.55 n, 30 mmol) in
20 nL of AcOH was added over 30 mi nm@,\ glﬂd the resulting reaction

m xture was stirred overnight. Tr?:eco diluted with
3

405
6-Trifluoromethoxy-benzothiazol-2-ylamine (405). To a solution of 4-

10 trifluoromethoxyaniline (Aldrich, 4.83 g, 30 mmol) in 50 mL of AcOH, was added KSCN
(Aldrich, 11.64 g, 120 mmol). After the mixture was stirred for 30 min, a solution of
bromine (Aldrich, 1.55 mL, 30 mmol) in 20 mL of AcOH was added over 30 min period,
and the resulting reaction mixture was stirred overnight. The mixture was diluted with
ice/water, brought to pH 8 with conc. NH,OH. The mixture extracted 3x with EtOAc

15 (300 mL). The organic layers were washed twice with a brine solution (300 mL), dried
over Na,SO, and concentrated. The residue was purified by chromatography (40%-45%
EtOAc/Hexanes) to give 6.0 g (85%) of product. '"H NMR (400MHz, DMSO-ds) & 7.76
(d,7=2.2 Hz, 1H), 7.63 (s, 2H), 7.36 (d, ] = 8.7 Hz, 1H), 7.17 (dd, ] = 8.7, 2.4 Hz, 1H),
3.23 (s, 3H). MS (EI): m/z 235 (M+H).

20

Example 406

N
Mﬁ(@[?‘““z

O
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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ice/water, brought to pH 8 with conc. NHAOH The m xture extracted 3x with
Et CAc 15 (300 nL). The organic |ayers were washed twice with a brine

sol ution Wm dried over Na2SO4 and concentrated. Tfﬁ;ﬂ@sﬁ,il,gngV\/as
purified (w omat ogr aphy (40% 45% Et OAC/ Hexanes) to give 6.0 g (85% of

product . 1H NNR (400MHz, DVBO- d6 6

Dy 5 36 eiicaios wesyused dreqy, inthamplordts. | NN BN v a0 1 DA
3H . M5 (Hl)j Mgsl—% L / H2 06
1-(2-Am n? benrzij{)llf %Ij’zo'l‘)- fgmge%(ﬁg )Hz’ll-lﬁ)%gﬂd%’w 8.4, %
benzot hi azn$7 G; §H). S I@E]jom& hBéGMSrﬂht hesi zed from 4' - ani noacet ophenone
(Aldrich) in a simlar manner as described in Exanple 405 except the

wor kup. After the m xture was brought to pH 8, precipitate was forned.
Filtrakion followed by washing w t hpighfle g@ve a yellow solid, which was
triturated with CH2Cl12/ heaxanes. This product w thout further 120 WO

02/ 00633 PCT/ US01/ 20756 purification was used directly in Exanple 415. 1H
NVR (400MHz, DWVMSO-d6) 6 8.32 (d, J = 1.7 Hz, 1H), 7.91 (s, 2H), 7.83 (dd,
J=8.4, 1.7 Hz, 1H), 7.37 (dd, J 84Hz 1H, 2.57 (s, 3H). M5 (El):
mz 193(M+H). 5 Exanple 407 ~~- NH2 407

6-Tri fl uoronet hyl - benzot hi azol - é_y Z_ 2 6-Trifluoronet hyl -

benzot hi azol - 2-yl ami ne was synt hésFze from 4-trifluoronmethylaniline
(Aldrich) in a 10 sinmilar manner as desH¥i bed in Exanple 405. 1H NWR

(400Mz, DVBO-d6) 6 (?—TZ'ﬁlu(o?'bmethyl-benzothiazol-z-ylamine (407). 6-Trifluoromethyl-
benzothiazol-2-ylamine was synthesized from 4-trifluoromethylaniline (Aldrich) in a
10  similar manner as described in Example 405. "H NMR (400MHz, DMSO-ds) § 8.70 (s,
1H), 8.16 (d, T = 8.2 HZ, 1H), 7.99 (d, J = 8.1 Hz, 1H).

Example 408

N
o
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) 5 8.28 (d, ] = 1.7 Hz, 1H),
8.08 (s, 2H), 7.62 (dd, T = 8.4, 1.7 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H). MS (EI): m/z 176
20 (M+H).

Table 17

] 4
Z
e
R T
7
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1H),

8.16 (d, J = 8.2 HZ, 1H),

7.99 (d, J =8.1 H, 1

H). Exanple 408 N

~~-NH2 NC S 15 408 2-Am no-benzot hi azol e-6-carbonitrile (408).

2- Am no-

4- am no- benzonitrile (Al drich)
406. 1H NMR (400MHz, DWVSO- d6)
7.62 (dd, J = 8.4, 1.7 Hz,
20 (MtH). Table 17 4 5 X &
Compound X Met hod 409 5- NOZ
413 6-0OCF3 B 414 6-CF3 B

17 were prepared using the

B as described in Exanple 255. 411 6-NO, |B
412 6-SO,Me | B
413 6-OCF; | B
414 6-CF; B
415 6-COMe | B
416 6-CN B

10

15

20

ddsazol e-6 carbonitrile was synthesized frompcy/yser207s6
in a simlar manner as descrl%eo( I n Exanpl e
6828 (dJ =17 Hz. 1H), 8.08 (s, 2H),
d, X = gMethpd 1), M5 (EI): miz 176
ho' S 7 = f4f WO 92/ 00633 PCT/ USO1/ 20756
A 0 5- A 11 6-NO2 B 412 6-SO2Me B

415 £0COVe| BSOMe BACN B The conpounds of Table
met hod_ A _ak  descrlibed in Exarrpl e 253 or nmet hod

1Hpmppund

The compounds of Table 17 were prepared using the method A as
described in Example 253 or method B as described in Example 255.

Example 409

2-Chloro-5-nitro-benzothiazole (409). 'H NMR (400MHz, DMSO-de) &
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).

Example 410
2-Chloro-5-methanesulfonyl-benzothiazole (410). "H NMR (400MHz,
DMSO-ds) 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).

Example 411

2-Chloro-6-nitro-benzothiazole (411). 'H NMR (400MHz, DMSO-dg) §
9.18 (d,J=2.4 Hz, 1H), 8.37 (dd, ] =9.0, 2.5 Hz, 1H), 8.17 (d, J = 9.0 Hz, 1H).
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5 Exanpl e 409 2-Chl oro-5-nitro-benzothiazole (409). 1H NVR (400MHz,
DVMSO-d6) 6 8.79 (d, J = 2.2 Hz, 1H), 8.42 (d, J = 8.9 Hz, 1H), 8.36 (dd, J

= 8.9, 2.9d#eddd) - 10 Exanple 410 PCT/US01/20756
2- Chl or o- 5- net hanesul f onyl - benzot hi azol e (410). 1H NVR (400MHz, DWMSO d6) 6

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 Exanpl e ExamplecHiZor o- 6-ni tr o- benzot hi azol e
(411). 1H NVR (400Mz, DVBO-d6) 5 9.18 (d, J = 2.4 Kz, 1H), 8.37 (dd, J =
9.0, 2.5 Hz, 1H), 8.17 (d, J 9.0 Hz, 1H). 20 122 WO 02/ 00633

PCT/ US01/ 20756 Exarmbﬁl(ﬂfa% ﬁtefﬁﬂnéslﬂf(ﬁxym%bmhﬁlblfeQM) BH@MM@QMEZ (412)
1H NVR (400MHz

1H), 8. 08 RM§O- $2% %8%«1 Y5 ﬁﬁz 11%),1&-32@3:[288@& gE?, cgéﬁpf ’845?_&8&2

2-Chl o r t hoxybenzot hi azol e (413). 1H NVR (400MHz,

DIVBOdE) g&@,%%kt‘%ﬁq‘?: 1.5 Hz, 1H), 8.08 (d, J 8.9 Hz, 1H), 7.57 (dd, J

=8.9, 1.5 Hz, 1H). Exanple 414 15 2- ChI or o- 6-tri fl uor onet hyl benzot hi azol e
(414). 1H NWR (400MHz, DI\/BOdG) 6 s ]élH)’ 8.16 (d, J = 8.4 Hz, 1H),

7.87 (dd, J = 8.4, 1.6 Hz, e4‘l 20

1- (2- Chl or o- benzot hi azol - 6 yI) et hanone (415). 1H NMR (400MHz, DVBO-d6) 6

8.81(d, J =1.6 Hz, 1H, 8.11 (dd, J = 8.6, 1.7 HzZ 1H),1807((dJ 8.6
Hz, 1H), 2.66 (s, Mhl@@ﬁﬁ@lﬁum’pmethoxybenzothlazole (413) H NMR 4OOMI-IZ

10 DMSO-dg) 8 8.28 (d, J= 1.5 Hz, 1H), 8.08 (d, J = 8.9 HZ, 1H), 7.57 (dd, T = 8.9, 1.5 Hz,
1H). |

Example 414

15 : 2-Chloro-6-trifluoromethylbenzothiazole (414). '"H NMR (400MHz,
DMSO-dg) & 8.64 (s, 1H), 8.16 (d, J = 8.4 HZ, 1H), 7.87 (dd, J = 8.4, 1.6 Hz, 1H).

Example 415

20 1-(2-Chloro-benzothiazol-6-yl)-ethanone (415). '"H NMR (400MHz,
DMSO-ds) 8 8.81(d, J=1.6 Hz, 1H), 8.11 (dd, ] = 8.6, 1.7 HZ, 1H), 8.07 (d, J = 8.6 Hz,
1H), 2.66 (s, 3H).

Example 416
25
2-Chloro-6-cyanobenzothiazole (416). '"H NMR (400MHz, DMSO-d) &
8.70 (s, 1H), 8.16 (d, J = 8.2 HZ, 1H), 7.99 (d, J = 8.1 Hz, 1H).
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25 2- Chl or o- 6- cyanobenzot hi azol e (416). 1H NWVR (400MHz, DVMSO-d6) 6 8.70
(s, 1H, 8.16 (d, J =8.2 HzZ, 1H, 7.99 (d, J =8.1 Hz, 1H. 123 WO

02/ 00633 REldldoksk/ 20756 Exanple 417 H2 C C  CY 417 Scerusoi/207s6

3, 5-Di chl oro-4-(4-chl oro- benzot hi azol - 2-yl oxy) - phenyl ami ne (417). To
solution of 2,4-dichlorobenzothiazole (255, 2.23 g, 11 nmol) and

4-am no- 2, 6- di chl orophenol (Aldrich, 1.78 g, 10 mmol) in 10 nL of DVMSO was
add K2Q03 (Aldrich, 4.14 g, 30 mm!l?)xampik%ﬁ xture was heated at 145 C for
4 h. After cooled to room tenperature, 'the reaction mxture was diluted
with EtOAc (300 nmL) and filtered through 10 a pad of silica gel and
activated carbon foll owed by washing with Et OAc (500 niL). The filtrate
was concentrated and the residue was purifiged by chromat ography (20% 30%
Et OAc/ Hexanes) to give 1.15 g (33% of prgduct. 1H NVR (400MHz, DMSO d6) 8
7.92 (d, J =8.0 Hz, 1H), 7.55 (d, J = ) Hz, 1H), 7.34 (t, J = 8.0 Hz,
1H), 6.75 (s, 2H), 5.93 (s, 2H. I\/B& 7 345 (M+H). 15 Exanple 418
NH2 CCd M\ O S 418

3, 5-Di chl or o- 4- (4- met hoxy- benzot fi\azg <yl oxy) - phenyl am ne (418). 20
3, 5-Di chl or o- 4- ( 4- et hoxy- benzot hiI -2-yl oxy) - phenyl ani ne was synt hesi zed
417

(21%

5 3,5-Dichloro-4-(4-chloro-benzothiazol-2-yloxy)-phenylamine (417). To
solution of 2,4-dichlorobenzothiazole (255, 2.23 g, 11 mmol) and 4-amino-2,6-
dichlorophenol (Aldrich, 1.78 g, 10 mmol) in 10 mL of DMSO was add K,COj; (Aldrich,
4.14 g, 30 mmol). The mixture was heated at 145 °C for 4 h. After cooled to room
temperature, the reaction mixture was diluted with EtOAc (300 mL) and filtered through

10  apad ofsilica gel and activated carbon followed by washing with EtOAc (500 mL). The
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, T=8.0 Hz, 1H), 7.55 (d, T = 7.9 Hz, 1H), 7.34 (t, J = 8.0 Hz, 1H), 6.75 (s, 2H), 5.93 (s,
2H). MS (ED): m/z 345 (M+H).

15

Example 418

NH,

c c
"N
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-ds) 5 7.48 (d,
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from 2-chl or o- 4- met hoxybenzoti azol e (257) and 4-am no- 2, 6-di chl or ophenol
(Aldrich) in a simlar manner as described in Exanple 417 1H NVR (400MHz,
DVSO- d6) §0702¢10§63(3d 124 WD 02/ 00633 PCT/ US01/ 20756 J = 8&%01/;6—.956 7.28
(t, J =8 ,1H) 701(dJ 81Hz 1H) 6.73 (s, 2H), 5.86 (s, 2H,
3.85 (s, 3H) & ): f_l ] 0110
R T P A i R L oG ST s N
phenyl am (

3,5-Di chl orJ él%%s t3ﬁ)f EI)msn%/ﬁo41 (MngfI ot hi azol - 2-yl oxy) - phenyl am ne was
synt hesi zed (76% from 2 chloro-6-trifluoronethoxybenzoti azole (413) 10 and
4- am no- 2, 6-di chl orophenol (Al drich | n a ﬂﬁr;‘l | ar manner as described in
Example 417. 1H NWVR (400MHz, DMSO 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 (ElI): mz 395 (MtH). 15 Exarrple 420 NH2 CC N OS C 420
20 3, 5-Di chl or o- 4- (6-chl oro- benzot hi azol - 2- yjgxy) - phenyl am ne (420).

3, 5-Di chl or 0-4- (6-chl oro- benzot hi azol - 2- yl oX |-)8 phenyl am ne was synt hesi zed
(65% from 2, 6-dichl orobenzotiazol e (259) g 4- am no- 2, 6-di chl or ophenol

(Aldrich) in a ol
Q*

FaCO

3,5-Dichloro-4-(6-trifluoromethoxy-benzothiazol-2-yloxy)-
phenylamine (419). 3,5-Dichloro-4-(6-trifluoromethoxy-benzothiazol-2-yloxy)-
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-dg) 8 8.10 (d, J = 1.6 Hz, 1H), 7.80 (d, ] = 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
C Cl
NYO
S
C

420

20 3,5-Dichloro-4-(6-chloro-benzothiazol-2-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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125 WD 02/ 00633 PCT/ US01/ 20756 simlar manner as described in Exanpl
1H NWVR (400MHz, DVMSO-d6) 8 8.10 (d, J = 2.2 Hz, 1H), 7.78 (d, J = 8.

1H), 7.47

mz 345 (MiH). 5 Exanple 421 C N~ OO \ ~-NH F 3C 1:1101 (

e 41

7 He

g3= 8.7, 2.2 Hz, 1H), 6.73 (s, 2H), 5.88 (spriddio™® (EI)
I'"C a

421 2-Chl oro-N-(3,5-dichl oro-4- hydrox%l;?qu{n | )-4-trifluoroneth
0

benzenesulsipiarnaeer apdgscrie iy Exgmpts

(Al drich, 5
2-chl or o-4-

| ARSI B STYERY
09 ST R ST R B Pore 8 a8 §7 (520 5° the

m Xt ure was, 2 MEERvet rd4ghM+Hhe reaction mxture was filtered and

washed wi th

EtOAc. The filtrate was washed with 2N HCl, twice with a bri

solution, dried over Na2SO4 and concentrated. The residue was purified by

chromatogr aphy (20% 25% Et OAc/ hexan@§hmbo®e #3ve 5- 7 9 (90% of product. 1H
NVR 15 (400MHz, DWVSO-d6) 8 10.89 (s, 1H), 10.15 (s,

H, 8.19 (d, J = 8.3

1H),
Hz, 1H), 8.16 (d, J = 1.1 Hz, 1H), 7.92 (dd, J = 8.3, 2.2 Hz, 1H), 7.06
(s, 2H). NS (El): nfz 418 (MH). Exagple 422 01 00 \ ~'NH F3C4 O O

OH 20 422

N//
FaC

Cc Cl
OH
421

2-Chloro-N-(3,5-dichloro-4-hydroxy-phenyl)-4-trifluoromethyl-

benzenesulfonamide (421). To a solution of 4-amino-2,6-dichlorophenol (Aldrich, 5.9
10 g, 33 mmol) in 30 mL of THF was added 2-chloro-4-trifluoromethylbenzenesulfonyl

chloride (4.19 g, 15 mmol). The mixture was stirred overnight. The reaction mixture was

filtered and washed with EtOAc. The filtrate was washed with 2N HC], twice with a

brine solution, dried over Na,SO, and concentrated. The residue was purified by
chromatography (20%-25% EtOAc/hexanes) to give 5.7 g (90%) of product. "H NMR

15  (400MHz, DMSO-de) & 10.89 (s, 1H), 10.15 (s, 1H), 8.19 (d, J=8.3 Hz, 1H), 8.16 (d, ] =
1.1 Hz, 1H), 7.92 (dd, ] = 8.3, 2.2 Hz, 1H), 7.06 (s, 2H). MS (EI): m/z 418 (M+H).

20

Example 422

Cl o\\/p
FsC

OH
422

2-Chloro-N-(3-chloro-4-hydroxy-phenyl)-4-trifluoromethyl-

Cl

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-trifluoromethylbenzenesulfonyl 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 (d,J =
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2- Chl or o- N- ( 3- chl or 0- 4- hydr oxy- phenyl )-4-trifl uoronet hyl -

benzenesul f onam de (422).

2- Chl or oM (8ewB3 or 0- 4- hydr oxy- phenyl )-4-tri fl uoronet hyl - PCT/US01/20756
benzenesul f onam de was synt hesized (92% from 4- arri no- 2- chl or ophenol

Al drich) and 2-chl 4-1rifl hyl b |
S Lo s 18 SGLET T s i 58 B 255, L arknD OB - LS o) o

1ot PRI BT 20 1@3&%%&*? AT R e 203_584

(d, J = 2.5 Hz, 1H) 6.88 (dd, J =8.7, 2.5 Hz, 1H), 6.82 (d, J = 8.7 Hz,
1H. Ms (El): na/z 384 (MtH). 5 Exanple 423 C O- ~O NH F3C OH 423

2- Chl or o- N- (4- hydr oxy- phenyl )-4-trifluoronmethyl- 10 benzenesul f onam de
(423) .5 2-Chl or o- N- (4- hydr oxy-phenyl)-4-trifluoronethyl - benzenesul f onam de
was synt hesized (98% from 4-am nophenol (Al drich) and 2-chl oro-
4-trifluoronet hyl benzenesul fonyl clixemiple42h a sinilar manner as descri bed
in Exanple 421. 1H NWR (400M—Iz DI\/BOdG) 8 10.30 (s, 1H), 9.39 (s, 1H),
8.12 (s, 1H), 8.06 (d, J 8.2 Hz, 7.85 (d, J 8.1 Hz, 1H), 6.89
(in, 2H), 6.61 (m 2H). IVB (El): na/zQBS@ 25 (MtH) . Exarrpl es 424-432 The

conpounds of Table 18 were prepared u n hod D described in 20
Exanpl es 70-91 and the correspondl ng onyl chloride. 127 WD 02/ 00633

PCT/ US01/ 20756 Table 18

423
2-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. "H NMR (400MHz, DMSO-ds) 8 10.30 (s, 1H), 9.39 (s, 1H), 8.12 (s, 1H), 8.06 (d, J
= 8.2 Hz, 1H), 7.85 (d, ] = 8.1 Hz, 1H), 6.89 (m, 2H), 6.61 (m, 2H). MS (EI): m/z 384

15  (M+H).

Examples 424432

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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d
4

Ch or

fluo
, 1
3,

d
2-
tri
(s
8.
Hz,
Exa

2,
ph

00
25 4-ClL O

e 2
-N- [3,5-di chl oro-4-(4-chl oro-benzot hi azol - 2-yl oxy)
nme
8.

|_|)
1 Hz, 1H), 7.96 10 (dd, J = 8.1, 0.9 Hz, 1H), 7.55 (dd, J = 8.0, O.

1.
1H, 7.36 (t, J =8.0 Hz, 1H, 7. cQsp 2H). M5 (El): nlz 585 (MH).
anple 425 15

4-Dichl oro-N-[ 3, 5-di chl oro-4-(4- ch
enyl ] - benzenesul f onam de (425).

128 WO 02/ 00633 PCT/ USO1/ 20756 8.16

NH ABCOC 4 ~N7,,05// X 6 7 Conpound X A B 424 4-C

H 426 4-C1 A M 427 4-Ove CF3 H 428 4-O\/ECI H 429 4-O0w

CF3 H 431 6-OCF3 O H 432 6-CCF3 d dxapmrke 424
phenyl ]| -4

t hyl - benzenesul f onam de (424). 1H NVR (400MHz, DIVBO d6) 6 11.65

37 (d, J = 8.3 Hz, 1H), 8.2Tabe18 -1 0 Hz, 1H), 8.00 (dd, J

-bem—ﬁot hi azol - 2-yl oxy) -
8QMHz, DVMSO-d6) 6 11.50 (s,

8.6 Hz, 1H), 7.98-7.94 (m

2H), 7.70 (dd, J =8.6, 2.1 Hz, 1H),6 7. dCU=79 0.8 Hz, 1H),
(t, J =8.0 Hz, 1H), 7.30 (s, 2H) Mp ( )Oniz 551 (MH).
5)(/ \
6 7
Compound X A - B

10

15

424 4-Cl CF3 H
425 4-Cl Cl H
426 4-Cl Cl Me

427 4-OMe | CF; H

428 4-OMe |Cl H

429 4-OMe |Cl Me

430 6-OCF; | CFs H

431 6-OCF; | Cl H

432 6-OCF; | Cl Me
Example 424

2-Chloro-N-[3,5-dichloro-4-(4-chloro-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (424). "H NMR (400MHz, DMSO-dg) 5 11.65 (5,
1H), 8.37 (d, T=8.3 Hz, 1H), 8.21 (d, J=1.0 Hz, 1H), 8.00 (dd, J = 8.3, 1.1 Hz, 1H), 7.96
(dd, J=28.1, 0.9 Hz, 1H), 7.55 (dd, = 8.0, 0.9 Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H), 7.33 (s,
2H). MS (EI): m/z 585 (M-H).

Example 425

2,4-Dichloro-N-[3,5-dichloro-4-(4-chloro-benzothiazol-2-yloxy)-
phenyl]-benzenesulfonamide (425). "H NMR (400MHz, DMSO-d¢) § 11.50 (s, 1H),
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Exanple 426 5 2,4-Dichloro-N [3,5-dichloro-4-(4-chloro-b
enzot hi azol - 2-yl oxy) - phenyl]-5-net hyl - benzenesul f onam de (426). 1H NMWR

(400MHz, MWERWes 6 11.43 (s, 1H), 8.19 (s, 1H), 7.96 (d,PCJr,U—Sog,zp,sgiz, 1H),
7.90 (s, 1H) 755(d J=7.9H, 1H, 7.36 (t, J =8 31 (s,
2 2. 40 M H) Exanpl e 42

[gi) 5- di ch|&alrfiacd41 (—‘z&@ﬂtzhlﬂg/jl%n%%‘i (ﬂ“aé%] 75%18 8%‘3%-&9& 1H§ 7.53 ?f{d I=

4-trifluorpogref |_f ( il ' O d6) S
11.65 15 (7, él%% ﬁ?@?&gq J@O@%‘ gﬁhz%{i)?‘ﬂg gg(lé ,Q@:\_/é'ﬁ “(dd, J =
8.3, 0.8 Hz, 1H), 751(dJ 81Hz 1H), 7.32 (s, 2H), 30(t,J=8.1
Hz, 1H), 700(d J 8.2 Hz, H. M (El): mlz 581 (MH).
Exanpl e 428 20 2, 4-Di chl or o- N- %Xampie‘m?)

[ 3, 5-dikchl or o- 4- (4 met hoxy- benzot hi azol - 2-yl oxy) -

phenyl -benzenesulfonam' de (428). 1H NWR (400MHz, DWVSO-d6) S 11.49 (s, 1H),
8.17 (d J 8. 6 Hz,2,4B)ichlor®H-[3c5-dithlorp-4i(4-thlovo-henzptiiazal-yloxp-8. 6, 2.1

Hz, 7.51 (&
MYy by g bl @%} RRR GoongFE: A0 6 11l &
429 2, 4-Di @hlmr 91Dk, [1%1)27. 95 1jer 90414 4 mﬁyﬂgﬁmﬁt(@ 02019 Bz Y1) y)3630
phenyl ]-5- | - benzenesul onam de N 400VHz, DVBO- 6) 6 11.42
(s, 1H), g 2&-%/@H21H§1) 7306, 2H), 249 (s, 37H)5 QGE,I):Jn/z SIM#D. 1H), 7.30 (t, J =
8.1 1H, 7.29 (s, 2H), 7.01 (d, J = 8.2 Hz, 1H), 3.81 (s, 3H), 2.41
(s, 3H). M5 (ElI): mz 561 (MH). 129 V\002/00633 PCT/ USO1/ 20756 Exanpl e
430 2-Chloro-N- [3, 5-dichl oro-4- (6- Exafdple 4270t hoxy-b enzot hi azol - 2-
yl oxy) - phenyl ] -4-trifl uoronet hyl - benzenesul f onam de (430). 'H NVR (400MHz,
2-Chloro-N-[3,5-dichloro-4-(4-methoxy-benzothiazol-2-yloxy)-phenyl]-
4-trifluoromethyl-benzenesulfonamide (427). '"H NMR (400MHz, DMSO-dg) 8 11.65
15 (s, 1H), 8.38 (d, ] =8.3 Hz, 1H), 8.20 (s, 1H), 8.00 (dd, J=8.3, 0.8 Hz, 1H), 7.51 (d, I =
8.1Hz, 1H), 7.32 (s, 2H), 7.30 (t, T = 8.1 Hz, 1H), 7.00 (d, J = 8.2 Hz, 1H), 3.79 (s, 3H).

MS (ED): m/z 581 (M-H).

Example 428
20
2,4-Dichloro-N-[3,5-dichloro-4-(4-methoxy-benzothiazol-2-yloxy)-
phenyl]-benzenesulfonamide (428). 'H NMR (400MHz, DMSO-dg) 8 11.49 (s, 1H),
8.17 (4, 1= 8.6 Hz, 1H), 7.96 (d, J = 2.1 Hz, 1H), 7.71(dd, J = 8.6, 2.1 Hz, 1H), 7.51 (d, J
= 8.1 Hz, 1H), 7.30 (t, ] = 8.1 Hz, 1H), 7.28 (s, 2H), 7.01 (d, J = 8.2 Hz, 1H), 3.81 (s,
25  3H). MS (EI): m/z 547 (M-H).

Example 429
2,4-Dichloro-N-[3,5-dichloro-4-(4-methoxy-benzothiazol-2-yloxy)-
30 phenyl]-5-methyl-benzenesulfonamide (429). '"H NMR (400MHz, DMSO-dg) 6 11.42

(s, 1H), 8.20 (s, 1H), 7.90 (s, 1H), 7.51 (d, T = 8.1 Hz, 1H), 7.30 (t, J = 8.1 Hz, 1H), 7.29
(s, 2H), 7.01 (d, J = 8.2 Hz, 1H), 3.81 (s, 3H), 2.41 (s, 3H). MS (BI): m/z 561 (M-H).
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DVBO-d6) 8 11.63 (s, 1H), 8.38 (d, J = 8.2 Hz, 1H), 8.20 (d, J =1.2 Hz,
H, 8.14 (d, J = 1.6 Hz, 1H), 8.00 (dd, J = 8.3, 1.2 Hz, 1H), 7.77 (d, J
8.8 Hz, whioods342 (dd, J = 8.8, 2.0 Hz, 1H), 7.32 (s, ZdyudsdBss): mz
5 (MH. Exanple 431 10 2,4-Dichloro-N

, 5-di chl oro-4-(6-trifluoronethoxy-b enzo i azol - 2-

oxy) - phenyl | - benzenesul f onani de ( #345Ple MR (400MHz, DMSO d6) 8 11.49
, 1H), 8.18 (d, J = 8.6 Hz, 1H), 8.15 (d, J = 1.7 Hz, 1H), 7.96(d, J =
.1 Hz, 1H), 7.79 (d, J =8.8 Hz, 1H), 7.71 (dd, J = 8.6, 2.1 Hz, 1H)),
7.42 (dd, J = 8.7, 2-Chlro-NA§,5-dicldorq-4-(6-2¢ifluoromgethsxy-benzothiazolehy1 (M H) .
Exanpl e 432 2,4-Di chl or g= N- . 1

3 5ea chiapE) PP e RS ame st amige (5300, NMR (400MEHL,

yl oxy) sphemyish-&) 8et hy} (Hery, s gﬂ,ﬂ&WH. He 1K 820. (d,10H= N3¢, 4A0D)VBia 4 (ENSO- d6)
8 11.41 (s, :“_%-,I 8.20 (s, 1H), .14§{(d J =1.7 Hz, 1H), 7.89 (s, 1H),

D 79 (d G, DS 00M8 3. mb 2, 15078 T 682 11y 749 (GBI (<8.85)

ca u oSt PRED S OETRoL S07se 4 Bromon

[ 3, 5-di chl oro-4-(6-chloro-b enzot hi azol - 2-yl oxy) - phenyl] -2
trifluoronethoxy-benzenesul f onam de (433)1.
4- Br omo- N- [ 3, 5- di chl or o- 4- ( 6- chl or oEXample 431

10

5
1
63
[3
yl
(s
2

2,4-Dichloro-N-[3,5-dichloro-4-(6-trifluoromethoxy-benzothiazol-2-
yloxy)-phenyl]-benzenesulfonamide (431). 'H NMR (400MHz, DMSO-dg) & 11.49 (s,
1H), 8.18 (d, J = 8.6 Hz, 1H), 8.15 (d, J = 1.7 Hz, 1H), 7.96(d, J =2.1 Hz, 1H), 7.79 (d,J
= 8.8 Hz, 1H), 7.71 (dd, ] = 8.6, 2.1 Hz, 1H), 7.42 (dd, J = 8.7, 2.1 Hz, 1H), 7.29 (s, 2H).
15 MS (EL): m/z 601 (M-H).

Example 432
2,4-Dichloro-V-[3,5-dichloro-4-(6-trifluoromethoxy-benzothiazol-2-
20  yloxy)-phenyl]-5-methyl-benzenesulfonamide (432). '"H NMR (400MHz, DMSO-dg) &
11.41 (s, 1H), 8.20 (s, 1H), 8.14 (d, J = 1.7 Hz, 1H), 7.89 (s, 1H), 7.79 (d, ] = 8.9 Hz, 1H),

7.42 (d, T = 8.8, 2.0 Hz, 1H), 7.30 (s, 2H), 2.41 (s, 3H). MS (EI): m/z 615 (M-H).

Example 433
25

FsCO O O

\V/;
fop
B

433
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benzot hi azol - 2-yl oxy) - phenyl ] -2-tri fl uor omet hoxy- benzenesul f onam de was
synt hesi zed (83% from

3, 5-di chIW(pnghDg /- chl or o- benzot hi azol - 2-yl oxy) - phenyl am ng, é’(ﬁl@ 2@7@@ 45
broi no-2-trifluoroi net hoxybenzenesul fonyl chlori de (Maybri simlar

manner as described in Exanples 70-91. 1H NVR (400MHz, DMSO- d6 8 11. 37
(s, 1H), 8.16 (d, J 4-Bromo-N3,5-gighloxy-f6-chlorg-bengothiazpl-2-ylgxy)-phenyly-2g7 (m

200 s affoyefyl Hkprsigofals (99 el o e, (5
INI: : gl . B ?ﬁfl?’tgﬁidl&flyloxy)o;r)};enyl 1-2- tnﬂuo;ozrg?thoxy—benzenesulf(érrl]amﬂe was synthesmed
trifluor oﬁ%%&ﬁ?nbéﬁijéa’é@fﬁﬁ &1 f(n?r%t azoﬁ?’%) %F?:rﬁ%{%%”&eﬂ%% apfiftaro 15
benzot Bi agﬁ& ?gytg/gm}s)olﬂaﬁ&wbknf&negdﬁohypah%f?&eftwbﬁagaqﬂ%%Hhﬁaqﬁaﬂn@paws

synt hesi z
3, 5- di chl aleseribe( 6a Edmoples 3192 of HiNIWIB! (420N PM$Dalayd diti3Te(s( U2 8. 14r(d, k-

escri hed 1A TEA RN o b oo iy TR (SAooRia Bt 62 B f?li)”’”@é‘er >
8.15 (d, J(d7=282/ b*zsz hﬁ)ﬂ@lgézﬁ)%s((ﬁn ) 643 (9BHY.d, J = 8.7 Hz,
7.65 (d, J =8 2 =20 8.7, 2.2 He, 1H),731(s 2H) .

M5 (El): mz 567 (M H. 131 V\D 02/ 00633 PCT/ USO1/ 20756 Exanpl e 435 02N
0\ 10 I&H F3CCAd
1 Example 434

C Cl

434
N-[3,5-Dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenyl]-4-
triﬂuoromethoxy—benzengsulfonamide (434). N-[3,5-Dichloro-4-(6-chloro-

15  benzothiazol-2-yloxy)-phenyl]-4-trifluoromethoxy-benzenesulfonamide was synthesized
(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-ds) & 11.16 (s, 1H), 8.15 (d, T =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, I =

20 8.7,2.2Hz, 1H), 7.31 (s, 2H). MS (EL): m/z 567 (M-H).
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NO S C435 N [3,5-Dichloro-4-(6-chloro-b

enzot hi azol - 2-yl oxy) - phenyl]-2-nitro-4 5 trifluoronethyl -benzenesul f onam de
(435). NW@pmedBxhl or o- 4- (6-chl or o- benzot hi azol - PCT/US01/20756

2-yl oxy)-phenyl]-2-nitro-4-trifluoronethyl-benzenesul f onam de was

synt hesi zed (48% from

3, 5-di chl or o- 4- ( 6- chl or o- benzot hi aZefampleA3xy) - phenyl ani ne (420) and
2-nitro-4- trifluoronethyl benzenesul fonyl chloride (Aldrich) in a simlar
manner as described in Exanples 70-91. 1H NWVR (400MHz, DWVSO d6) 8 11.65
(br s, 1H), 8.61 (s, 1H), 8.32 10 8.2\ (R P2H), 8.15 (d, J = 2.2 Hz, 1H),

7.68 (d, J =8.7 Hz, 1H), 7.46 (dd, J S4y2.-2 Hz, 1H), 7.34 (s, 2H). M5
(El): mz 596 (MH. Exanple 436 | MO|'C G S C 436 15
4- Acetyl -N-[ 3, 5-di chl oro-4-(6-chl - z fyazol - 2-yl oxy) - phenyl ] -

benzenesul f onam de (436).

4- Acetyl - N-[ 3, 5-di chl or o- 4- (6- chl or o- be®ZotYii a%bl - 2-

yl oxy) - phenyl ] - benzenesul f onam de was s sized (369 from

3, 5-dichl oro-4-(6- chl oro-benzothi a | oxy) - phenyl am ne (420) and

4- acetyl - benzenesul fonyl chl ori de in a simlar manner as descri bed
in Exanples 70-91. 1H NWR (400MHz, 132 WO 02/ 00633 PCT/ US01/ 20756 d6)
6 11.24 (br s, 1H), 8.18 (dd, J = '8, 1.7 He, 2H), 8.15 (d, J = 2.2 Hz,
1H, 8.01 (d, J = 7.8, 1.7 Hz, 2H), 7.67 (d, J =8.7 Hz, 1H), 7.46 (dd, J
=8.7, 2.2 Hz, 1H), 7.32 (s, 2H), 2.644s, 3H. MsS (El): mz 525 (MH. 5
Exanpl e 437

N-[3,5-Dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenyl}-2-nitro-4-
5 trifluoromethyl-benzenesulfonamide (435). N-[3,5-Dichloro-4-(6-chloro-benzothiazol-
2-yloxy)-phenyl]-2-nitro-4-trifluoromethyl-benzenesulfonamide was synthesized (48%)
from 3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenylamine (420) and 2-nitro-4-
trifluoromethylbenzenesulfonyl chloride (Aldrich) in a similar manner as described in
Examples 70-91. "H NMR (400MHz, DMSO-dg) 8 11.65 (br s, 1H), 8.61 (s, 1H), 8.32-
10  8.28 (m, 2H), 8.15 (d, J=2.2 Hz, 1H), 7.68 (d, ] = 8.7 Hz, 1H), 7.46 (dd, J = 8.7, 2.2 Hz,
1H), 7.34 (s, 2H). MS (EI): m/z 596 (M-H).

Example 436
¥
[ j NH
M
°© ¢ cl
NYO
S
C
436
15 4-Acetyl-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenyl]-

benzenesulfonamide (436). 4-Acetyl-N-[3,5-dichloro-4-(6-chloro-benzothiazol-2-
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. q NN[R (400MHz, DMSO-
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\IO ArmNH CC r S C 437 Conpound 437 was synthesized in a simlar
manner as described in Exanple 334, from

3, 5-di chlg/r(pmﬂmgg chl or o- benzot hi azol - 2-yl oxy) - phenyl am n%dﬁ[?é%)mo%@ and
correspondi ng aryl sul fonyl chloride. M OC Ar C F Product 40 0 ng

30 40 M5 531( M 515( M 629( M+ 557( M | I 110 CO C\ B
200, 10 s 18 2 bumat D18 1R Gt =8l Ha AR EAS (T 5O Net s SER NS =

2 b oduct 50" HEr R gal SRR AT T bRy 2 63 My BEA s

2.63 (s, 3H). MS (EL): m/z 525 (M-H).

5 Example 437

Rg

Ar/S\NH

C Cl

D

S

C
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.

M ‘ Me c
c e ) 1111: O\l\ \‘11{
s o Rl
° E 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~ ,
Ar S S /{j
Br B
CFs
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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5 2-Chloro-N [3,5-dichloro-4-(6-nitro-b enzothi azol - 2-yl oxy) - phenyl] -4-
trifluoronethyl-benzenesul fonam de (438). To a sol ution of
2- chl or oW (89@33li chl or o- PCT/US01/20756

4- hydroxy-phenyl ) -4-triflugronethyl -benzenesul fonamyge (421, 1.52 g, 3.41

mmol) in 10 nL of DV, S added drich, 288 rrqh 60% 7.2 mml). The
m xture wag, 10 stirr oy 10 mn, 2- chl or o- =My PFobenzot hi azol e (411,
765 ng, 3.56 mmml) was [added. Tw“re&ction m xtugde yas stirred until no
421 remained by TLC. TB& nixture was diluted wwfh & QAc and 2N HCl,
extract edPrdduvd t h Et @3ang 100 ). THemgr gani c | ay¥t®g were washed twi ce
wth a brjne soluti m.), dry r Na2S oncentrated. The
resi due purifi eg&o@}' r omat ogr%%WiS% 20%0%%@@ exanes) to give 1.5
g 15 (74% of product. 1H NMR (400MHz, DMSO-d6) S 11.69 (s, 1H), 9.08 (d, J
= 2.4 H, 1H), 8.38 (d, J =8.3 Hz, 1H), 8.26 (dd, J = 9.0, 2.4 Hz, 1H),
8.22 (s, 1H), 8.00 (d, J = 8.4 HzExample4387 (d, J = 9.0 Hz, 1H), 7.33 (s,
2H) . lgs (El): mz 596 (MH). Exanples 439-459 20 The conpounds listed in
Tabl e”19 were prepared from conmpounds 421- 423 and 409-416 in a simlar
manner as descri be®-OhldroanyBS-didBlord-346 \itrobed@6thia 26 G/ SO/ IRAEH-4- Tabl e

19 OO S NH F3CAjf B.4 N~O5 /~~ X- 617 ou A 438

6- N2 O trifluoromethyl-benzenesulfonamide (438). To a solution of chh oro%(f,%—%w%loro—
4-hydroxy-phenyl)-4-trifluoromethyl-benzenesulfonamide (421, 1.52 g, 3.41 mmol) in 10
mL of DMF, was added NaH (Aldrich, 288 mg, 60%, 7.2 mmol). The mixture was

10  stirred for 10 min, then 2-chloro-6-nitrobenzothiazole (411, 765 mg, 3.56 mmol) was
added. The reaction mixture was stirred until no 421 remained by TLC. The mixture was
diluted with EtOAc and 2N HCI, 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 residue was purified by chromatography (15%-20% EtOAc/hexanes) to give 1.5 g

15  (74%) of product. "H NMR (400MHz, DMSO-ds) § 11.69 (s, 1H), 9.08 (d, ] =2.4 Hz,
1H), 8.38 (d, J = 8.3 Hz, 1H), 8.26 (dd,  =9.0, 2.4 Hz, 1H), 8.22 (s, 1H), 8.00 (d, ] =8.4
Hz, 1H), 7.87 (d, J = 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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441 6-SO2Me Cl O 442 6-NO2 O H 445 6-SO2Me C1 H 446 6-SO2Me H H 447
6-NO2 HH 450 6-Cl HH 451 6-OMe HH 452 4-OM HH 453 6-CF3 HH 454
6-CN H H wébR/ipsdO2 C C 458 5-SO2Me G O 459 6- COMe @c1@bso128m6 WO
02/ 00633 PCT/ USO1/ 20756 Exanmple 439 C1 0 O S, NH F3C CC S H 2N 439
N-[ 4- (6- Am no- benzot hi azol - 2-yl oxy) - -ldilghl or o- phenyl]-2-chloro-4- 5
trifluoronethyl-benzenesul fonam de (4 ¢

N-[ 4- (6- Ami no- benzot hi azol - 2-yl oxy) -3, 5

di chl or o- phenyl ] - 2-chl oro-4-trifl uor rTeQ\\bR/I - benzenesul f onani de was

synt hesi zed from S<NH

2-chl oro-N-[ 3, 5-di chl oro-4-(6-n|tro zotjhi azol - 2-yl oxy) - phenyl ] -4-trifluo
ronet hyl - benzenesul fonanm de (438 i ¥ a Rl ar manner as descri bed in
Exanpl es 16-23 (Method A). 'H NWR (400 O d6) S 8.36 (d, J = 8.2 Hz,
1H), 8.20 (s, 1H), 7.99 (dd, J:108 1 Bz, 1H), 7.28 (d, J = 8.6 Hz,

1H), 7.28 (s, 2H), 6.98 (d, J = /\:rgjuﬁb 6.64 (dd,

Compound X A B
438 6-NO, Cl Cl
441 6-SO,Me | Cl1 Cl
442 6-NO, Cl H
445 6-SOMe | Cl H
446 6-SO;Me | H H
447 6-NO; H H
450 6-Cl H H
451 6-OMe H H
452 4-OMe H H
453 6-CF3 H H
454 6-CN H H
455 5-NO, Cl Cl
458 5-SO;Me | Cl1 Cl
459 6-COMe | CI Cl
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J =8.6, 2.2 Hz, 1H. M5 (El): mz 568 (MtH). Exanple 440 C /O NH F 3C

CC NO 0\29 -NHM 15 440 2-Chloro-N

[ 3, 5- di cWopwens3x 6- met hanesul f onyl am no- benzot hi azol - 2-  PCT/US01/20756

yl oxy) - phenyl ] -4-trifl uoronet hyl - benzenesul f onam de (440). 2-Chloro-N[3, 5-

di chl or o- 4- (6- net hanesul f onyl am no- genzclt gi@zol -2-yl oxy)-phenyl]-4-trifluor

onet hyl 136 WO 02/ 00633 PCT/ US01/ 2 Plf enesul f onam de was synt hesi zed

from N-[ 4- (6- Am no- benzot hi azol - 2-yl oxy) - 3, 5-

di chl or o- phenyl ] -2-chl oro-4-trifl uoronet hyl - benzenesul f onam de (439) and

met hanesul fonyl chloride (Aldrich) id) g gi mlar manner as described in

Exanples 70-91. 'H NWR (400MHz, DVHO- ) 6 11.64 (s, 1H), 9.87 (s, 1H)

8.38 (d, J =8.3 Hz, 1H), 5 8.22 (g, YY) 'N®.00 (d, J = 8.2 Hz, 1H), 7.83

(d, J =1.8 Hz, 1H), 7.62 (d, J =4 Hz  1H), 7.31 (s, 2H), 7.23 (dd, J =

8.8, 1.5 Hz, 1H). M5 (El): mz 8% (W H) anpl e 441 10

2-Chl oro-N-[ 3, 5-di chl or o- 4- (6- net haneg benzot hi azol - 2- yl oxy) -

phenyl ]-4-trifl uoromethyl - benzenesul f ghard de C8441) . 1H NWR (400MHz,

DVSO-d6) 8 11.66 (s, 1H), 8.67 (d =176 Hz, 1H), 8.36 (d, J = 8.3 Hz,

1H), 8.19 (s, 1H), 7.99 (d, J = 1H), 7.94 (dd, J = 8.6, 1.8 Hz, |

H, 7.90 (d, J = 8.6 Hz, 1H), 7.2 , 2H), 3.24 (s, 3H. M5 (El): mlz 629

(MH). 15 Exanple 442 2-Chl oro-iNN"[ 3-chl oro-4-(6-nitro-b

enzot hi azol - 2-yl oxy) - phenyl] -4- trifl gy onet hyl - benzenesul fonam de (442).

1H NVR (400MHz, DWVSO-d6) 6 11.43 (s,
N-[4-(6-Amino-benzothiazol-2-yloxy)-3,5-dichloro-phenyl]-2-chloro-4-

5  trifluoromethyl-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-d¢) 5 8.36 (d, J = 8.2 Hz, 1H), 8.20 (s, 1H), 7.99 (dd, ] =

10 8.3,1.1Hgz 1H), 7.28 (d, J = 8.6 Hz, 1H), 7.28 (s, 2H), 6.98 (d, J =2.2 Hz, 1H), 6.64 (dd,
J=18.6,2.2 Hz, 1H). MS (EI): m/z 568 (M+H).

Example 440

9 Qp
FsC

C Cl

N
aty
I
N3
md
15 440
2-Chloro-N-[3,5-dichloro-4-(6-methanesulfonylamino-benzothiazol-2-

yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (440). 2-Chloro-N-[3,5-
dichloro-4-(6-methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
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20 1H), 9.04 (d, J = 2.4 Hz, 1H), J =
9.0, 2.5 Hz, 1H), 8.20 (d, J = 1. 7.99 (dd, J = 8.3, 1.1 Hz,
1H), 7.8%W@Qd2/0033= 9.0 Hz, 1H), 7. .9 Hz, 1H),PCT/BSOM756] = 2.6

Hz, 1H), 7.21 (dd, J = 8.9, 2.6 Hz, 1H). MS (El): mz 562 (MH).137V\D

1 A B Bl Bl g

trifluor Oﬂgﬁlbw-pﬁé%QH@@lﬂ@f&ﬂﬁ@ﬂﬂﬁdﬁ@méﬁ&ﬁﬁenzenesulfonam1de (439) and
N-[ 4- (6- Am no- benzot hi azol -

chi or o- ph@nmeszuo;ml@hwm%chmmmwnwnm@mfb@dam@nm 7091,

synt hesi z
- chl or o- 4@?%&&#{@(%1\6@ |az‘é 51911 8%(%1)’&1% S? }H% 8t @lejorgo?’neghyﬁ[)’
?ﬁgfﬁﬁﬁs ug 2o (s rHYles. 0@162)1=| 812 #zs 1), 1783 (manﬁqrs Hs nemmgb{g,df H=; 8. 8%@3?3816&23
(0} . , , . ,
J=1.1 k&gliWH),leé(@?J ededs 1P HZBH%D MLS QEINﬂ/Zl@f)(M-ﬂMg (d J = 8.9 Hg
M) T30, (0 0 Lot aH, 720 (d, S =8 T e 1) 15 (g, ) =
1H). M5 (El): niz 534 (M+H). ExanplBxadeleddf O O- ~O1 \ S., NH \ F3C AO
I .

8.34 (d, 8.2 Hz, 1H), 8.26 (dd, J =
0 Hz, 1H
62 (d, J

”v
OO

10 2-Chloro-N-[3,5-dichloro-4-(6-methanesulfonyl-benzothiazol-2-yloxy)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (441). "H NMR (400MHz, DMSO-ds)
8 11.66 (s, 1H), 8.67 (d, ] = 1.6 Hz, 1H), 8.36 (d, J = 8.3 Hz, 1H), 8.19 (s, 1H), 7.99 (d, J
=8.1 Hz, 1H), 7.94 (dd, ] = 8.6, 1.8 Hz, 1H), 7.90 (d, ] = 8.6 Hz, 1H), 7.29 (s, 2H), 3.24
(s, 3H). MS (EI): 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-dg) 8 11.43 (s,
20 1H), 9.04 (d, J=2.4 Hz, 1H), 8.34 (d, ] = 8.2 Hz, 1H), 8.26 (dd, ] =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, ] =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 (EI): m/z 562
(M-H).
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C NOS -NH M444 2-Chloro-N [3-chloro-4-(6-neth anesul fonyl am no-b
enzot hi azol - 2- yl oxy) - phenyl]-4-trifluoronethyl-benzenesul fonam de (444).

2- Chl or oW pBewsx hl or o- PCT/US01/20756

4- ( 6- met hanesul f onyl am no- benzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uoronet hyl -
138 WD 02/ 00633 PCT/ USOL/ 20756 = benzenesul f onam de was synthesized from

N- [ 4- ( 6- Ani no- benzot hi azol - 2- y| oxyxample 443

chl or o- phenyl.] - 2-chl oro-4-trifl uoronet hyl - benzenesul f onam de (443) and

met hanesul fonyl chloride (Aldrich) in a sinilar manner as described in
Exanpl es 70-91. 1H NWR (400MHz, DMSOgi6) § 11.37 (s, 1H) 9.84 (s, 1H),
8.32 (d, J =8.3 Hz, 1H), 58.19 (s, IHX7.98 (d, J = 8.3 Hz, 1H, 7.79
(d,J:1.9Hz,1H),7.61(d J = 8. ,1, 755(dJ 88Hz,1H),
7.32 (d, J = 1.9 Hz, 1H), 23(dd 1.5 Hz, 1H), 7.18 (dd, J =
8.9, 1.9 Hz, 1H),. M5 (ElI): nz/z '6%0 (M ampl e 445 10 2- Chl oro- N-

[ 3-chl oro-4- (6- rret hanesul f onyl - benzot hi az oxy) -

phenyl]-4-trifl uoronethyl - benzenesul f ongm (445). 1H NWR (400MHz,

DVSO-d6) 6 11.42 (s, 1H), 8.63 (d, S Hz, 1H), 8.34 (d, J = 8.2 Hz,
1H, 8.20 (d, J 1.1 Hz, 1H), 7.99 5=8.3, 1.2 Hz, 1H), 7.93 (dd, J =
8.6, 1.9 Hz, 1H), 7.88 (d, J = 8.5 15 1H), 7.61 (d, J = 8.9 Hz, 1H),
7.35 (d, J =2.6 H, 1H, 7.21 (&dgN'J = 8.9, 2.6 Hz, 1H), 3.24 (s, 3H)y. M
(El): mz 595 (MH. Exanple 446 20 443

2- Chl or o- N-[ 4- ( 6- net hanesul f onyl - benzot hi azol - 2-yl oxy) - phenyl !

trifl uoromet hyl - ben¥dAg6tAmbmebintothiazd2-yloxy)NvEhlonophenyl] 1@6‘} 6 11.13
8.17

(396 gSH) tj‘lfhugoélgﬂky‘l-benzenesulfonalﬁ)nde%4%% g\fj[4- —Am1no-benzoth1é_z|)01 2-yloxy) 1H),

chloro-phenyl]-2-chloro-4-triflucromethyl-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-d¢) & 8.31 (d,J=28.2 Hz, 1H), 8.18 (d, J = 1.1 Hz, 1H),

10  7.97 (dd, T =8.3, 1.2 Hz, 1H), 7.49 (d, I = 8.9 Hz, 1H ), 7.30 (d, T= 1.9 Hz, 1H), 7.28 (d,
J=28.7 Hz, 1H), 7.15 (dd, T = 8.9, 2.6 Hz, 1H), 6.94 (d, ] =2.2 Hz, 1H), 6.64 (dd, J = 8.7,
2.3 Hz, 1H). MS (EI): m/z 534 (M+H).

Example 444
15

Cl
\ I/

(}EQ

2—Chlor0-N-[3-chloro-4-(6-methanesulfonylamino—benzothiazol—Z-
yloxy)-phenylj-4-trifluoromethyl-benzenesulfonamide (444). 2-Chloro-N-[3-dichloro-
4-(6-methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
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1H),

9.

(MH).

0 Hz,

2- Chl oro-N—[4 (6 ni tro- benzot hi azol - 2-yl oxy) - phenyl] 4-

30 1H) %nzen ei%!%sff’g’g Slzedréfllmdéf%({ -GDI5O- %8902 : l%fg%g%?g (1 éd,lSJ

trifluoro

S

(
J
(

S,
ph
2-

N-[4-(6-ni
am de (44

E

9.0, 2.
=9
1)
N

[
enyl ] - 2-chloro-4-tri

chl or o-

2

755(d J=8.8 Hz, lH) 732 (d, J = 1.9 Hz, 1H), 7.23 (dd, T = 8.7, 1.5 Hz, 1H), 7.18 (dd,

ST m er as

VS

7.93 (dd, J = 8.6, 1.9 Hz, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.41 (d, J
2H), 7.23 (d, J = 8.9 Hz, 2H), 3.23 (s, 3H). MS (El): miz 561
25wiok@rnes 447 PCT/US01/20756

Hg:hl'('ﬁ‘o- ill&%ﬂl] -8. cﬂlﬁmo @Strlﬂﬁ!)'i)omezhy? %ﬁbﬁ%esulfonaﬁié% (443)2aﬂdz 7.85 (d,

m z rﬁezaar(emlfe)nyl mgnmmnolm)aaa sﬁﬁfrarusmvezas?@@cn@damﬂmm 701910\ 0

-2-chl oro%@%bﬁ%@@sg? PJég]zlA'{?e ul ﬁb?ggnaqo 1%; é)zz(dyig)é%)HEiﬁﬂyl]

N-[ 4- (§- Ang. 10(s bPHYMQS'(?@*=‘8%‘Hk°PH))779(d J=1.9Hz, 1H), 7.61 (d, ] = 8.7 Hz, 1H),
[ uor onet hyi - benzenesul f onani de was synt hesi zed from

\

71) rggbiagﬁ%t S_néIX néyélogg)gge‘_l ]-4-trifluoronethyl-benzenesul fon

1H NNR(4OOM—|Z DIVBOdG) 6 11.02 (br s, 1H), 8.25 (d, J = 8.3 Hz, 1H),
J =1.0 Hz, 1H), 7.94 (dd, 10 J = 8.3, 1.0 Hz, 1H), 7.32-7.27 (m

8.16 (d,
3H)
Hz, 1

&' Hb
15
20
25
30

7.20-7.15 (m 2H), 6.93 (d, J Expmplefd5S 11y 6 65 (dd, J = 8.6,

5.25 (br s, 2H). M5 (El): miz 500 (MrH). Exanple 449 C 0ZO

2-Chloro-N-[3-chloro-4-(6-methanesulfonyl-benzothiazol-2-yloxy)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (445). '"H NMR (400MHz, DMSO-ds)
8 11.42 (s, 1H), 8.63 (d, I = 1.8 Hz, 1H), 8.34 (d, ] =8.2 Hz, 1H), 8.20 (d, J=1.1 Hz,
1H), 7.99 (dd, J = 8.3, 1.2 Hz, 1H), 7.93 (dd, ] = 8.6, 1.9 Hz, 1H), 7.88 (d, J = 8.5 Hz,
1H), 7.61 (d, J =8.9 Hz, 1H), 7.35 (d, ] = 2.6 Hz, 1H), 7.21 (dd, ] = 8.9, 2.6 Hz, 1H), 3.24
(s, 3H). MS (ED): m/z 595 (M-H).

Example 446

2-Chloro-/N-[4-(6-methanesulfonyl-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (446). 'H NMR (400MHz, DMSO-dg) 8 11.13 (s,
1H), 8.59 (d, J=1.3 Hz, 1H), 8.28 (d, ] =8.3 Hz, 1H), 8.17 (s, 1H), 7.96 (d, ] = 8.2 Hz,
1H), 7.93 (dd, T = 8.6, 1.9 Hz, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.41 (d, J = 9.0 Hz, 2H), 7.23
(d, T=8.9 Hz, 2H), 3.23 (s, 3H). MS (EI): m/z 561 (M-H).

Example 447

2-Chloro-N-[4-(6-nitro-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (447). 'H NMR (400MHz, DMSO-dg) & 11.15 (s,
1H), 9.00 (d, J =2.5 Hz, 1H), 8.28 (d, J =9.2 Hz, 1H), 8.26 (dd, ] = 9.0, 2.5 Hz, 1H), 8.18
(s, 1H), 7.97 (dd, J = 8.3, 1.2 Hz, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.43 (d, ] = 9.0 Hz, 2H),
7.24 (d, J=9.0 Hz, 2H). MS (EI): m/z 528 (M-H).
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FSCN~ Od-NH M 15 449 2-Chloro-N [4-(6-neth anesul fonyl am no-b
enzot hi azol - 2-yl oxy) - phenyl]-4-trifluoronethyl-benzenesul fonam de (449).
2- Chl or o- \Wd ¢¢700683 net hanesul f onyl am no- benzot hi azol - 2- yl o0/ Raenylss
-4-trifluoronmethyl 140 WO 02/ 00633 PCT/ USO1/ 20756 benzenesul f onanm de was
synt hesi zed from N-[ 4- (6-am no- benz th| aff‘e‘g -yl oxy) -
phenyl]-2-chloro-4-trifluoronethyl- fonam de (448) and

met hanesul fonyl chloride (Al drich) | n a simlar manner as described in
Exanmpl es 70-91. 1H NVR (400MHz, DI\/SOdG) 6 11.07 (s, 1H), 9.82 (s, 1H),
8.26 (d, J = 8.2 Hz, 1H), 8.16 (d, J 511Hz 1H), 7.95 (dd, J 8.3,
3

1.2 Hz, 1H), 7.75 (d, J = 2.2 Hz, 7. @Q0(d, J =87 H, 1H), 7.37-7.34
(m 2H), 7.24 (dd, J = 8.7, 2.2 He, @f 7.19 (m 2H. MS (EI): mz

576 (MH . Exanple 450 10 2-Chl oro- d-chloro-b
enzot hi azol - 2-yl oxy) - phenyl ] -4- e r opeRKyl - benzenesul f onam de (450).
1H NVR (400MHz, DMSO-d6) 6 11.10 (s, 1H), 7 (d, J =8.2 H, 1H), 8.17
(s, 1H, 8.07 (d, J = 2.2 Hz, 1H), 7.96 (dd, J =8.3, 1.2 Hz, 1H), 7.65
(d, J =8.7 Hz, 1H), 7.44 (dd, J:8.6 OHz, 1H),7.40-7.35 (m 2H),
7.23- 15 7.19 (m 2H. M5 (El): mz ( H). Exanple 451

2- Chl or o- N-[ 4- ( 6- net hoxy- benzot hi azo oxy) - phenyl]-4- 20
trifluoronethyl - benzenesulfonam d% & . 1H NWR (400MHz, DWVSO d6) 6 11.06
(s, 1H, 8.26 (d, J = 8.2 Hz, .16 &d J =1.2 Hz, 1H), 7.95 (dd, J =
8.3, 1.2 Hz, 1H), 7.55 (d, J: 9Hz4 , 7.52 (d, J = 2.6 Hz, 1H),

7.36-7.32 (m 2H), 7]V—%3-'((¥-A311Zinﬁ)men%kph’lazz)l-ggfloxy)-phenyl]-2-chloro-4-
5  trifluoromethyl-benzenesulfonamide (448). N-[4-(6-Amino-benzothiazol-2-yloxy)-

phenyl]-2-chloro-4-trifluoromethyl-benzenesulfonamide was synthesized from 2-chloro-
N-[4-(6-nitro-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (447)
in a similar manner as described in Examples 16-23 (Method A). "H NMR (400MHz,
DMSO-dg) 8 11.02 (brs, 1H), 8.25 (d, J=8.3 Hz, 1H), 8.16 (d, ] = 1.0 Hz, 1H), 7.94 (dd,

10 J=8.3,1.0 Hz, 1H), 7.32-7.27 (m, 3H ), 7.20-7.15 (m, 2H), 6.93 (d, ] = 2.2 Hz, 1H), 6.65
(dd, J = 8.6, 2.3 Hz, 1H), 5.25 (br s, 2H). MS (ED): m/z 500 (M+H).

Example 449

Q@”
O\\'é_
me

449

2-Chloro-N-[4-(6-methanesulfonylamino-benzothiazol-2-yloxy)-

15

phenyl]-4-trifluoromethyl-benzenesulfonamide (449). 2-Chloro-N-[4-(6-
methanesulfonylamino-benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-
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(dd, J =8.9, 2.7 Hz, 1H), 3.77 (s, 3H). IVB(E) mz 513 (MH). 25 Exanple
452 2-Chl oro-N-[ 4- (4- et hoxy- benzot hi azol - | oxy) - phenyl ] - 4-

trifl uorovm0119d633)enzenesul fonam de (452). 1H NIVR (400MHz, PDIVBSD]M)%G 11. 07
(s, 1H) 8.26 (d, J = 82Hz 1H), 8.16 (d, J=12Hz 7.95 (dd, J =
8.3, 1.

T 7.36-7.,31 2
n2r ’ gt (eed sl S éa”?feaaazo?zwyf .6 .
Exarrpl 5 i)lfeﬁyl]-éﬂ)hloﬂéﬁ {rﬁiu)oroﬂétﬁyl%e'ﬁzéﬂ%ﬁﬁonaﬁﬂée 39 24 LREBAn RGO MF01/ 20756

2- Chl or o-dklqritle((6dni¢h) ima siprrse mannéres xlgsdribad ot E2anpplex ) -9ph SANNIRA-

trifl | f 0 11. 12

1111 ot b BRRSSERY oA 5, §49%) 4P E MR (00, ARG 5,1,

iH), 75 961 (@ﬁ; 18),7.% @d, ﬁ—%ﬂzﬂmﬂ)haé(&q 212=E[281§I)HZ62 ad4)rr§7H?z (dd -
8.6, 1. 43737&:}] 5 26- (1 I—?{ ](5 ): mz 551

(MH) Ex]éﬁ)pﬁéhﬁg,l_gﬂ(m,oﬂ@,@gﬂdﬁ Ne 8.7, 2Hz 1H)7237 9 (m, 2H). MS (ED): m/z

[ 4-(6- cyapp- (,Ef?ﬁm hi azol - 2-yl oxy) - phenyl ] - 4-
trifluoronet benzenesul f onam de (454). 'H NWVR (400MHz, DWVSO-d6) 6 11.13

(s, 1H), 850(d J =1.5 Hz, 1H), 8.28 (d, J = 8.2 Hz, 1H), 8.17 (d, J =
0.9 Hz, 1H), 7.96 (dd, J = 83 1.0 Hz, 1%8 7.84 (dd, J = 8.5, 1.6 Hz,
1H), 7.81 (d, J = 8.5 Hz, 1H), 7.4%xpmple430 2H) 7.26-7.20 (m 2H). NS
(El'):ygz 508 (MH. Exanple 455 2-Chloro-N- [3,5-dichloro-4-(5-nitro-b
enzot'hi azol - 2-yl oxy) - phenyl] -4- 20 trifluoronethyl-benzenesul f onam de
(455). 1H NWR (400|\a=|i;hlﬁmm€()$ -chldrd-lefizéthiazolRhyloxy)4thengl]-4d = 1. 8 Hz 1H),

8.30 (d, J.= 0 0
8.2 Hz, ﬁrbﬂwogistl{yg-beg nes lfle (45@ %M<%O@ ﬂ?M%O ég 1149 <ﬁ=| F3C
| 1H), 8.27 (d, J = 8.2 Hz, 1H), 8.17 (s, 1H), 8.07 (d, ] =2.2 Hz, 1H), 7.96 (dd, T =8.3, 1.2
Hz, 1H), 7.65 (d,J=8.7Hz, 1H), 7.44 (dd, J = 8.6, 2.2 Hz, 1H),7.40-7.35 (m, 2H), 7.23-
15 7.19 (m, 2H). MS (EL): m/z 517 (M-H).

Example 451

2-Chloro-N-[4-(6-methoxy-benzothiazol-2-yloxy)-phenyl]-4-
20 trifluoromethyl-benzenesulfonamide (451). '"H NMR (400MHz, DMSO-dg) 8 11.06 (s,
1H), 8.26 (d, J = 8.2 Hz, 1H), 8.16 (d, ] = 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, J=8.9, 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-dg) 5 11.07 (s,
1H), 8.26 (d, J = 8.2 Hz, 1H), 8.16 (d, ] = 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, T=28.1, 0.6 Hz, 1H), 3.83 (s, 3H). MS (EI): m/z 513 (M-H).
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CC HZ2NS 25 456 142 WD 02/ 00633 PCT/ US01/ 20756

N-[ 4- (5- Am no- benzot hi azol - 2-yl oxy) - 3, 5-di chl or o- phenyl ] - 2- chl oro- 4
trifluoroweywbsldenzenesul f onam de (456). PCT/US01/20756
N-[ 4- (5- Am no- benzot hi azol - 2-yl oxy) - 3, 5-

di chl orophenyl ] -2-chl oro-4-trifluoronethyl - benzenesul f onam de was

synt hesi zed from 2-chloro-N-[3,  Exampled453

5-di chl oro-4-(5-nitro-benzot hi azol - 2-yl oxy) - phenyl ] -4-trifluoronmethyl 5
benzenesul fonam de (455) in a simlar manner as described in Exanples 16-23
(Method A). 1H NVR2(EARivbidV- [@ntsaiﬂﬁoro&eahﬁ:be(ndpthiazom-ﬂoky)-pmyl] -8.19 (s,

219 6. 77 tillnommethykbegeenaqiplongmial (45 T NI lgongieg ifisarhs K17y
m z 56§ ( )s. 44& FH?@&@ #ICs, ?HZOFH) $17 (= '693ﬁz' tr1), 7G6Qkd, M- kMY, $2 Me- S

O 457 - oro- -di hI or 0- 4- { 5-1fet hanésul f onyl am’ no- benzot hi azol - 2-
yI oxy) - phéhyﬂH)47—84f (&, U er8.D izt b)), -70Bn@enks 816 oSk, dél)( 493Y7.3mCHATs 628 [ 3, 5

di chl or o- 1—'7(05(-%61%@1}:gf{f/lsét]h(%ﬁ%enzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uor

onet hyl - benzenesul f onam de was synt hesi zed from
N-[ 4- (5- Am no- benzot hi azol - 2-yl oxy) - 3, 5-
di chl oro- phenyl ]-2-chloro-4-trifl uoEémM54benzenesul fonam de (456) and

10
2-Chloro-N-[4-(6-cyano-benzothiazol-2-yloxy)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (454). 'H NMR (400MHz, DMSO-dg) 8 11.13 (s,
1H), 8.50 (d, J = 1.5 Hz, 1H), 8.28 (d, = 8.2 Hz, 1H), 8.17 (d, J = 0.9 Hz, 1H), 7.96 (dd,
J=8.3,1.0 Hz, 1H), 7.84 (dd, ] = 8.5, 1.6 Hz, 1H), 7.81 (d, ] = 8.5 Hz, 1H), 7.43-7.37
15  (m, 2H), 7.26-7.20 (m, 2H). MS (EI): m/z 508 (M-H).

Example 455

2-Chloro-N-[3,5-dichloro-4-(5-nitro-benzothiazol-2-yloxy)-phenyl]-4-
20 trifluoromethyl-benzenesulfonamide (455). '"H NMR (400MHz, DMSO-ds) 5 11.66 (s,
1H), 8.48 (d, J = 1.8 Hz, 1H), 8.30 (d, ] = 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 (EI): m/z 596 (M-H).

Example 456
| Q\S/p
“NH
FiC
C Cl

waes

456

25
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met hanesul fonyl chloride (Aldrich) in a simlar manner as described in
Exanpl es 70-91. 1H NMR (400MHz, DMSO-d6) 6 11.63 (s, 1H), 9.87 (s, 1H),

8.38 (d, WowfbedssHz, 1H), 20 8.20 (s, 111) 8.00 (d, J = SEwindsy, 7.91
(d, J = 86Hz 1H) 7.44 (d, J =1.7 Hz, 7.32' (s, 2H). 7.21 (dd, J =

8.7, 1.6 Hz, m z 644

S Chl or 0- N1 3.5 di c YIS M@%&%ﬂﬁgﬁéﬁ%ﬁé’fﬁﬁeﬁQb@ﬁ?razglrenzfm Aot
phenyl | - 4-t&mut>lrm5mmabﬂienfagﬂhﬁimuk Smnme, Ig%&)no Bdﬂzﬁﬁﬁz&l@?r’}d?@% 3,5
DVBO- d6) 6 11.65 8. 38 29 (d

1H) 8. )22 cb@ﬂoml-nhefml] Pochlero- %mfh&mmcﬂlmbmmullﬁ@mm@ww@ém@swdfrm Hz,

R e S e

N-[ 4- (8- Aarhydnebulfonantidd @ZS) 1n21-§ﬂnﬂéﬁ/ﬂ1a1&e§add€sbhbécbm®&mﬂle}s-ﬂi%{Métthoé-
trifluoronet E%I - benzenesul f onam de 1H NVR g OvHz, DMBO d(ézﬂ 8 11 62
(s, 1H), (409 MIHZAIPMSOTLWS %3’3@ & 8.2 Hz, 8H) §49 (s1 Hl), S00xdd

iz 5 00 2 T g g s

4-tert - Butlh# 8.8 2.1 Hx NH)r MSKEDB #2568 (MbHHNnz ot hi azol e- 2 yl oxy)] 15

benzenesul f onam de (501).

4-tert-Butyl-N-[3-chl oro-5-(5-chl oro-benzot hi azol e- 2-

yl oxyypbenzenesul f onam de was synt hgsizfifle §62%9 fromaniline 273 using

Met hoc* D described in Exanples 70-91. 1H NIVR (400MHz, DvsO-d6) 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), 745 dd J =8.6,2.1 Hz, 1H), 7.38

(dd, J 1.9 Hz, 1H), 7.16 (dd, J 19Hz 20 1H), 7.12 (dd, J =
8, 1 1

1.9
.8 Hz, 1H), 1.3 (s, 911). IVB(EI Sb,@p5(100 MH), 506 (33,

457
2-Chloro-N-[3,5-dichloro-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-ds) & 11.63 (s, 1H), 9.87 (s, 1H), 8.38 (d, ] = 8.3 Hz, 1H),

20  8.20(s, 1H), 8.00 (d, ] = 8.3 Hz, 1H), 7.91 (d, J =8.6 Hz, 1H), 7.44 (d, ] = 1.7 Hz, 1H),
7.32 (s, 2H), 7.21 (dd, J=8.7, 1.6 Hz, 1H). MS (EI): m/z 644 (M-H).

Example 458

25 2-Chloro-N-[3,5-dichloro-4-(5-methanesulfonyl-benzothiazol-2-yloxy)-
phenyl]-4-trifluoromethyl-benzenesulfonamide (458). "H NMR (400MHz, DMSO-de)
& 11.65 (s, 1H), 8.38 (d, ] =8.2 Hz, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.22 (s, 1H), 8.19 (d,J
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MH, 507 (94, MH), 508 (30, MH), 509 (15, MH. Exanple 502 Me QS " MO
"ci N~C~~S 25502 144 WO 02/00633 PCT/ US01/ 20756

N- [ 3- Chl ov@0500633 chl or o- b enzot hi azol e- 2-yl oxy) - phenyl ] - 2P6T/US01/20756

di met hoxybenzenesul f onam de (502). N-[3 Chl or 0- 5- (5- chl or o- benzot hi azol e- 2-

Ini 1 ne” ok K ShITATS SEE ettt A L 2’3% AT EACH

DVBO- d6) ﬁ§§1%§ NIS (Ejl)l-p,z/z 3291(1@%) = 8.6 Hz, 7.8 (d, J = 2 1 Hz,

1H), 7.45 (d H)734728(m2H) 7.23 (dd, J = 9.0,
3.0 Hz, 1H), 718(dJ 9.1 Hz, 71571(m2H),3.9(s,3H) 3.6
(s, 3H. MS (El): mz 509 (100, M@ 8, MH), 511 (64, MH), 512
(22, MH), 513 (18, MH). 10 Exanpf&? RtoS NHF3C4Cd O C

NNYO\s S 503

2- Chl oro- N-[ 3-chl or o- g4 chl or o- benzot hi azol - cﬁ 1
trifl uoromet hyl benzdrlédd TA@ﬁdrh%O@WQ}'z'ﬂQmﬁoﬁ’@l qre- R,l’fﬂ“éf l2-ehlppe-dh or o

et pee uRlRfsbmEayben RN ol (4301 R TRIR 4 ONELTBR 6 AT 5248
1H), 8.68 (d, T = 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, T = 8.5 Hz, 1H), 7.32 (s, 2H), 2.61 (s, 3H). MS (EI): m/z 629 (M-H).
10

Example 501

501

N\j/o
o~
4-tert-Butyl-N-[3-chloro-5-(5-chloro-benzothiazole-2-yloxy)]-

15  benzenesulfonamide (501). 4-tert-Butyl-N-[3-chloro-5-(5-chloro-benzothiazole-2-
yloxy)-benzenesulfonamide was synthesized (62%) from aniline 273 using Method D
described in Examples 70-91. 'H NMR (400MHz, DMSO-dg) & 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, T = 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,

20 1H),7.12 (dd,J = 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

Me! Q\S{)

[ j H
Megf/é\
25 502
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(84% in a simlar manner as described in Exanple 424. 1H NVR (400MHz,
DVSO-d6) 6 11.4 (s, 1H), 8.33 (d, J = 8.9 Hz, 1H), 8.2 (s, 1H), 7.99 (d, J

= 8.3, Hzwo2)one3s. 93 (d, J = 8.0 Hz, 1H), 7.62 (d, J:911bT/dr§E)a/2(17|5k 7.54
(d, J =8.0 Hz, 1H), 7.39-7.32 m2,722 (dd, J 9.0, 2.5 Hz, 1H). M5

555 (40, W H) . 145 %@%@%@@ptﬁ%@%@%@%ﬂxﬂm@eﬁw G
- | Me d\ﬁleﬁloﬁﬂ&z%ngi‘lllﬂﬁﬁ nﬁﬁe 82 g8 @iforb - ﬁ&}hb’ﬂo lgbnzothlazole-Z-

enzot hi azol - 2- oxy) - phenyl | - ritluoromet hyl benzenesul f onam de_(504).
2- Chl or o- M¢3)-phémip2 4- c(lmeﬁmqyﬂgﬁnzenesulfonanude was synthesized (55%) from aniline

oyt neot o295 uERE SRR ek ih BenReg TEony MEARIGAIMARINEOISS | |
marrpgszﬁﬁ 8 (%HHNV@I §4@9WHZE1YE)07@6()1 B=21.Hz (15H7) 1, édéB J338 6d2 1~Hz— 8. 2 Hz,
1H) 7.6 (zai) 7]34:7@8an2%)17-4¥3 (dd, gs&tMHz%)smzs (d;LJrrfmlﬁz,?lI@ﬁlésu. n,

2 (57 D fadip Yoy aafsleln o B8 Sl bt 71081 a1

535 (15, Mi-HY) sEx@mpderd0$i3 A8, MgBA -NH F3C/ alc

10 Example 503

Clo\o

N7
o
FsC
Cli

503
2-Chloro-N-[3-chloro-4-(4-chloro-benzothiazol-2-oxy)-phenyl]-4-
trifluoromethylbenzenesulfonamide (503). 2-Chloro-N-[3-chloro-4-(4-chloro-

15  benzothiazol-2-oxy)-phenyl]-4-trifluoromethylbenzenesulfonamide was synthesized
(84%) in a similar manner as described in Example 424. "H NMR (400MHz, DMSO-ds)
511.4 (s, 1H), 8.33 (d, J = 8.9 Hz, 1H), 8.2 (s, 1H), 7.99 (d, T = 8.3, Hz, 2H), 7.93 (d, ] =
8.0 Hz, 1H), 7.62 (d, ] = 9.0, Hz, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.39-7.32 (m, 2H), 7.22
(dd, 7=9.0, 2.5 Hz, 1H). MS (EI): m/z 551 (92, M-H), 552 (23, M-H), 553 (100, M-H),

20 554 (25, M-H), 555 (40, M-H).
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M NN O S 505 2-Chloro-N

[ 3, 5-di chl or o- 4- (4- net hyl - benzot hi azol - 2- oxy) - phenyl] -4-
trifluorov@evtigdsbenzenesul f onam de (505). PCT/US01/20756

2- Chl oro-N-[ 3, 5-di chl or 0- 4- (4- net hyl -

benzot hi azol - 2- oxy) - phenyl ] -4-tri fluor orl’reétg | benzenesul f onam de was

synt hesi zed 20 (16% from phenol 42¥*MR& ‘ﬁym | ar manner as described in
Exanpl e 438. 1H NVR (400MHz, DVMsO-d6) 6 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), ¢2q35 (s, 3H). M5 146 WO 02/ 00633
PCT/ US01/ 20756 (ElI): mz 565 (100, MNS~\R66 (28, MH), 567 (75, MH), 568
(16, MH), 569 (15, M H). Exanple .@ 5 ing methods simlar to Lehmann,
et al., ibid., selected conpounds FLexhi b d the following 1C50 values in a
PPARy |igand binding assay utilizing [3H §BREl 49653 as the radioligand.

| C50 val ues are defined as the concé@nt Pon of test conpounds required to
reduce by 50% t he specific binding -BRL 49653 and are represented by
10 (+) <30 M (++) <10 M (+++) < Tabl e 20 Conpound PPARy Bi ndi ng
IC50 3 +++ 4.1 +++ 4.2 +++ 4.3 ++45045.2 +++ 5.3 ++ 40 +++ 41 ++
2-Chloro-N-[3-chloro-4-(4-methyl-benzothiazol-2-oxy)-phenyl}-4-
5  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) 5 11.4 (s, 1H), 8.33 (d, J= 8.2 Hz, 1H), 8.2 (s, 1H), 7.99 (d, = 8.3,
Hz, 1H), 7.73 (dd, J = 7.2, 1.9 Hz, 1H), 7.6 (d, = 8.9 Hz, 1H), 7.35 (d, ] = 2.6 Hz, 1H),
10 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 (s, 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
15 '

Cl
Me

7
505
2-Chloro-N-[3,5-dichloro-4-(4-methyl-benzothiazol-2-oxy)-phenyl]-4-

trifluoromethylbenzenesulfonamide (505). 2-Chloro-N-[3,5-dichloro-4-(4-methyl-
benzothiazol-2-0xy)-phenyl]-4-trifluoromethylbenzenesulfonamide was synthesized

20  (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, J = 8.3 Hz, 1H), 8.22 (s, 1H), 8.0 (d, T = 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). MS
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42 +++ 43 +++ 44 +++ 45 +++ 46 +++ 47 +++ 48 +++ 49 +++ 50 +++ 71
+++ 72 +++ 147 WO 02/ 00633 PCT/ USO01/ 20756 Conmpound PPARy Bi nding | C50 73
+++ 74 WO 02/0B33+++ 76 ++ 77 ++ 78 +++ 79 +++ 80 +++PCBUSHL2075632 +++
83 +++ 84 +++ 85 +++ 86 +++ 87 +++ 88 +++

(ED): m/z 565 (100, M-H), 566 (28, M-H), 567 (75, M-H), 568 (16, M-H), 569 (15, M-
).

Example 600

Using methods similar to Lehmann, et al., ibid., selected compounds
exhibited the following ICs values in a PPARy ligand binding assay utilizing [’H]-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

10 (+) <30 uM; (++) <10 pM; (+++) <1 uM.

Table 20
Compound | PPARy Binding ICs,

3 ++H+-
4.1 +H+
42 At
4.3 A+
5.2 ++H+
53 ++
40 FH+
41 ++
42 et
43 +++
44 +++
45 ++H+
46 +++
47 +++
48 +++
49 +-
50 +++
71 +++
72 +H+
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89 +++ 90 +++ 91 +++ 103 +++ 104 ++ 106 +++ 224 +++ 22

5 +++ 22
231 +++ 232 +++ 237 +++ 238 +++ 283 ++ 284 +++ 148 WO 02/ 00633 o
PCT/ USO1M0#B@63Lonpound PPARy Bi nding |1 C50 285 +++ 286 PRET/USGTNR0356+ 288
+++ 289 +++ 290 + 291 + 292 ++ 293 +++ 294 + 295 ++ 296 ++

Compound | PPARy Binding ICs,
73 +++
74 +++
75 +++
76 +
77 ++
78 ++
79 +++
80 +++
81 +++
82 4+
83 +++
84 +++
85 +++
86 -+
87 -+
88 +++
89 o+
90 T+
91 o+
103 4+
104 S+
106 +++
224 ++H+
225 4+
226 +++
231 +++
232 -+
237 +++
238 +++
283 ++
284 o+
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297 ++ 298 +++ 299 +++ 300 +++ 301 +++ 302 +++ 303 +++ 304 +++ 305

;;Z 306 %éi) 307 ++ 308 +++ 309 +++ 310 +++ 311 +++ 322 ++ 323 ++
4+ b33 149 WD 02/ 00633 PCT/ US01/ 20756  ConpounccRAARY2@isedi n

| C50 332 +++ 333 +++ 424 ++ 424 ++ 425 ++ 425 ++ 426 +++ ﬁ§E@+++g

Compound | PPARy Binding ICs
285 +++
286 ++
287 +H+
288 +H+
289 +++
290 +
291 +
292 ++
293 4+
294 +
295 ++
296 ++
297 ++
298 +++
299 +++
300 +++
301 +++
302 +H+
303 +++

304 T+
305 +++
306 +++
307 ++
308 -+
309 ++
310 +++
311 +++
322 ++
323 ++
324 +++
331 +++
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427 +++ 427 +++ 428 +++ 428 +++
+++ 436 ++ 438 +++ 440 +++ 441 +++
457 +++ W68260633 501 - 502 - 503 + 5
Compound PPARy Bi nding | C50 505 + Al

42

9 +++ 429 +++ 433 +++ 434 ++ 435
442 +++ 444 +++ 445 +++ 455 ++
04 + 150 WO 02/ 006BGT/BSN/10%%1/ 20756
publications and patent applications

cach i ndi vi dual  publ i cat | GrCONPRRRL] PRASHIHAMETConar o spec {1 cally and
i ndi vidual ly indicated tofbe izggorparated by, feferenge. Although

333 +++
424 I
424 e
425 T
425 T+
426 +++

| 426 et
427 o
427 +++
428 N
428 +++
429 el
429 -+
433 e
434 =
435 -
436 ot
438 4ok
440 et
441 +++
442 o
444 N
445 T+
455 =+
457 -
458 +++
501 -
502 -
503 +
504
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the foregoing invention has been described in sone detail by way of
illustration and exanple for purposes of clarity of understanding, it wll
be readi | woappessnt to those of ordinary skill in the artpdmydoi@ise of the
teachings of this invention that certaln changes and 10 nodifications may
be nmade thereto w thout devu.t.“ x“. scope of the appended
clains. 151 WO 02/ 00633 PCT/ 3‘2’@7 ‘WR&#H‘@“@E@ D IS: 1 1. A conpound
having the formula (1): R3S R Sog\rm Y-RZ 2 13 whereiln 4 Arl is a nmenber
selected fromthe group consisting off substituted or udnsubstituted 5

2- benzot hi azol yl and substituted or unsubstituted quinolinyl; 6 Xis

sel ected fromthe group consisting of -0-, -C(O-, -CHRLO):, -N(RI)-, and
7 -S(Ok 8 wherein 9 R10 is a nenber selected fromthe group consisting of
hydrogen, cyano and 10 (Cl-C4)alkyl; 11 R1' is a nenber selected fromthe
group consi sting of hydrogen and (Cl- 12 C8)al kyl, and the subscript k is
an integer of from OAﬂ(puBIicaJsionhamdlmtentap]pimaﬁbwitekién thvik epeciidatips arg

bsti tut ed bst 2 14 h t then X th
S Stoy K TerghemporRiebyyelareipats SatondivaRal dipteddS o b AR ot eg
fromthe opguR S&ﬂédlgztdnagnmldhmy BEAAEANS b ScorpbBatb@bkdtlencel A Tlogh a

menber sel ect ed fromthe group consisting of hydrogen, t(C2 C8) het eroal kyl ,
the foregoing invention has been described in some detall by way o 111ustrat10n 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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20 hal ogen, (C1-C8)al kyl, (C, -C8)al koxy, -C(OR14, -CO2R14, -C(O NRL5R16, -
21 S(OR 4, -S(Og-NRL5R16, -0-C(O-R17 and -N(R14)-C(O -R17; 22 wherein 23
R14 is a wehenssel ected fromthe group consisting of hydraesksoifésss 24

C8) al kyl,, (C2-C8)heteroal kyl, aryl and aryl (C, -C4)al kyl; 25 R15 and R16 are
menbers i ndependently selected fromthe group consisting 26 of hydrogen,
(C -C8)al kyl, (C2-C8)heteroal kyl, aryl, and aryl (Cl- 152 WO 02/ 00633

PCT/ USOWHAZSE CRAIMERIRY | or taken together with the nitrogen to which
each is 28 attached forma 5-, 6- or 7-nenbered ring; 29 R7 is a nenber
sel ected from theygroup &RsdudlhAGingfhd fodm@@)Bt Kyl , (C2- 30 C8) heteroal kyl ,
aryl and aryl (Cl-C4)al kyl; 31 the subscript pis an integer of fromO to 3;
and 32 the subscript g is an ingeger of firom1l to 2; 33 R2 is substituted
or unsubstituted aryl; and 34 R3 | nber selected fromthe group

consi sting of hal ogen and (Cl- 35 “koxy. 1 2. A conmpound of claiml,
wherein 2 Arl is a substitutedor syPstituted 2-benzothiazolyl; 3 Xis
selected fromthe group consistimng of” - and -N(R')-; 4 Yis -NHSO2-;
5 Rl is a nenber selected fromthe group Ycoksi sting of hydrogen, hal ogen,
(Cl- 6 C8)al koxy, (Cl-C8)alkyl, -CO2R14 and -C(O) NR15R16; 7 wherein 8 Rl14

i s a2nenber _selected fromthe group colsi st i ng of hydrogen, (Cl-C8)al kyl,

9 (C®- C8hneier oal kyl, aryl and aryl (Cl-C4)al kyl; 10 R15 and R16 are nenbers

(1 B8) ol Ryl Br(Ea Hiafen PR PO M SRS Bperdra st Ryt o

toges her wi th the2njehi@i@solyDantyubktiteid br issudstitariedidodingl;a 5-,

6 X is selected from the group consisting of -O-, -C(O)-, -CH(R'9)-, “NRM")-, and

7 -S(O)-»

8 wherein

9 R is a member selected from the group consisting of hydrogen, cyano and
10 (Ci-Cyalkyl;
11 R'! is a member selected from the group consisting of hydrogen and (C;-
12 Cg)alkyl, and the subscript k is an integer of from 0 to 2; with the
13 proviso that when Ar' is a substituted or unsubstituted 2-
14 benzothiazolyl, then X is other than —S(O)x- ;
15 Y is -NR')-S(0)-,
16 wherein
17 R'is a member selected from the group consisting of hydrogen and (C;-
18 Cs)alkyl;
19 R is a member selected from the group consisting of hydrogen, (C,-Cg)heteroalkyl,
20 halogen, (C;-Cg)alkyl, (C1-Cg)alkoxy, -C(O)R', -CO,R™, -C(O)NRR'?, -
21 S(0),-R™, -S(0)-NR"R'S, -0-C(0)-R"” and -N(R"*)-C(0)-R",
22 wherein
23 R'"is a member selected from the group consisting of hydrogen, (C;-
24 Cg)alkyl, (C,-Csg)heteroalkyl, aryl and aryl(C;-Cs)alkyl;
25 R' and R'® are members independently selected from the group consisting
26 of hydrogen, (C;-Cs)alkyl, (C,-Cg)heteroalkyl, aryl, and aryl(C;-
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13 6- or 7-nenbered ring; 14 R2 is substituted or unsubstituted phenyl; and
15 R3 is a nenber selected fromthe group consisting of hal ogen and

(d - C4) al Wexas/o0638 3. A conpound of claim 2, wherein Rl is maggwieehstromthe
group 2 consisting of hal ogen, cyano, (C, -C8)al koxy, (Cl-C8)alkyl, -CO2R14
and - C(O NR15R16 3 wherein R14 is (Cl-C8)alkyl; R 5 and R16 are
inde%gndently sel ected fromthe group consisti ngw 4 of hydrogen and

(C12€8) al kyl, or takenCutgotiatakendegethes withthe gurosen touvhich caglels i s att ached
5 fggma 5- or 6-nenbe r 4. _9{]59?: .claim?2, wherein Rl is
selg%ted fromthe rou%ﬁg}eggﬁg}%%Fggéaf a %ggﬁgk%yano, (C1-C8) al koxy and
(C12¢8) al kyl . 153RWAs@2heab683elected 5@l the @rdip cohsiStinglo@hptaiklylofCrel ai m 2,
wherein X is selected fromth roup 2 consi st.i of -0- and -NH. 1 6. A
compBund of claim 2, mﬁ%ﬂ@ﬁﬁoﬁéﬁi§y§%ﬁk¥Y@§ré a@%@nyl having from 2 1 to 3
subgiituents inde 0¥ psehekied: & 9ot tons 395up consi sting of hal ogen
cyano, nitro, 3 H%g ﬂ(fﬁ -O(C%—%:G)al kyl, gJCF3, (Cil-C8)alkyl. 1 7. A
compdund of cl ai miR, subkeipeignis 2 Mtdgsr effrentled 2fr om t he group consi sting of
-0- _and -NH; ,3 LS menber .select.ed fromthe group consisting of
hyd?ggen, ha%&eﬁ?‘&’“&%ﬁ&”{lﬁ%ﬁ?ﬁ r%‘b‘iy, (d-C8)al kyl, -CORR14 and
-C(8) NRISR16; 5 WRe{Ll MeRbEEldcidddi® oGPt aEisats Bfﬁﬂb%aﬁaxﬁr(%m

consi sting of hydrogen and (Cl- 7 C8)al kyl; 8 R15 and R16 are nenbers

i nddpenflehtlioxysel ected fromthe group consisting of 9 hydrogen and
(d-C8)al kyl, or taken together with the nitrogen to 10 which each is
attached forma 55, 6- 0. 7- I ring. 11 R2 is substituted phenyl

havi ﬁg from1l to % subé%%mﬁoﬁgig?ﬁ g%éh g%rte y selected from 12 the group
cons2sti ng ofaArhklacgBstituey@n ansubdstitired 2-83aF3thiaz6ll; - O( C1- C6) al kyl, - 13 CF3,

(C1-C8)al kyl ;. and . 1
3 X is selected from the group consisting of -O- and —-N(R " )-;

4 Y is -NH-S(0),-;

5 R! is a member selected from the group consisting of hydrogen, halogen, (C;-

6 Cs)alkoxy, (C1-Cg)alkyl, -CO,R™ and -C(O)NR'’R'®;

7 wherein

8 R'is a member selected from the group consisting of hydrogen, (C;-Cg)alkyl,

9 (Cy-Cg)heteroalkyl, aryl and aryl(C;-Cy)alkyl;
10 R' and R'® are members independently selected from the group consisting of
11 hydrogen, (C;-Cg)alkyl, (C,-Cg)heteroalkyl, aryl, and aryl(C;-Cs)alkyl,
12 or taken together with the nitrogen to which each is attached form a 5-,
13 6- or 7-membered ring;
14 R?is substituted or unsubstituted phenyl; and
15 R®is a member selected from the group consisting of halogen and (C;-Cy)alkoxy.

1 3. A compound of claim 2, wherein R! is selected from the group

2  consisting of halogen, cyano, (C;-Cg)alkoxy, (C;-Cs)alkyl, -CO;R™and -C(O)NRISR16

3 wherein R'is (C;-Cgalkyl; R and R' are independently selected from the group consisting

4  of hydrogen and (C,-Csg)alkyl, or taken together with the nitrogen to which each is attached

5 form a 5- or 6-membered ring.

1 4, A compound of claim 2, wherein R' is selected from the group

2 consisting of halogen, cyano, (C;-Cg)alkoxy and (C;-Cg)alkyl.
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14 R3 is a nenber selected fromthe group consisting of hal ogen and
(Cl-C4)al koxy. 1 8. A compound of claim?2, represented by a formula

sel ect ed {yoBdhé8 2 group consisting of R3 Y~-R2 R Y~-Rz P@T/ﬁ%?gkoﬁ@d I

R 33 (li) . ( 1 9. A conpound of claim?2, selected fromt group

X1

)
consisting of 154 WD 02/ 00633 PCT/ US01/20756 Cl / CF3 H3C - NCL \ MS CL

CF3 S N -

HCILAd d N SOCICICL NCONCLHSO \WOand C1/ C1 S

N- HHCA CLi d I NS o\o S2Cl 1 10. A conpound of claim1, wherein
2 Arl is a substi fut edAosompsndof claim ddwhereroXiihsalecipdoliipn the sopR sel ect ed

Sel ok

menber selected fromthe group consisting of h}/drogen, hal ogen, cyano,

1
2

O 0 2 O »n B W N =

S L S
B W N = O

6. A compound of claim 2, wherein R” is substituted phenyl having from
1 to 3 substituents independently selected from the group consisting of halogen, cyano, nitro,

-OCF;, -OH, -O(C;-Cg)alkyl, -CFs, (Ci-Cg)alkyl.

7. A compound of claim 2, wherein
X is selected from the group coﬁsisting of -O- and -NH-;
R! is a member selected from the group consisting of hydrogen, halogen, cyano, (Ci-

Cg)alkoxy, (C1-Cgalkyl, -CO,R'* and -C(O)NR'’R'®;

wherein

R'"is a member selected from the group consisting of hydrogen and (C;-
Cs)alkyl;

RY and R!6 are members independently selected from the group consisting of
hydrogen and (C;-Cs)alkyl, or taken to gether 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;i-Cg)alkyl; and

R®is a member selected from the group consisting of halogen and (C;-Cs)alkoxy.

8. A compound of claim 2, represented by a formula selected from the

group consisting of

3 1
R Y\R2 R Y\R2
1 :
Ar ~x¢ and e Arl
R! R’
(1) @
9. A compound of claim 2, selected from the group consisting of

154

the grou ORSI St i of -0-, -S and N(R 1)-; 4 wherein R12 is
team%f'sglﬁgtoﬁéab%d&y}%bnsi sting of hydrogen and (Cl-C8)alkyl; 5 Rl is a
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6 Cg)al koxy, (C,-C8)alkyl, -CO2R14 and -C(O NR15R16; 7 wherein 8 Rl14 is a
menber sel ected fromthe group consisting of hydrogen, (Cl-C8)al kyl, 9
(C1- C8) hethveypabasl , aryl and aryl (Cl-C4)al kyl; 10 R15 and peiyspii@oxgnber s

i ndependently sel ected fromthe group consisting of 11 hydrogen,

(C -C8)al kyl, (C2-C8)heteroal kyl, aryl, and aryl (d-C4)alkyl, 12 or taken
together with the nitrogen to V\ﬁch eac Fis attached forma 5-, 13 6- or
7-menbered ring; 14 R2 is substi Unsubstituted phenyl; and 15 R3 is
a menber sel ect omélhe Qr o str ng of hal ogen and (Cl C8) al koxy.

1 11. A conpbtind Nai rer Rl is selected fromthe group 2
consi sting of haloge r))\c A (QflOCS) al koxy, (C,-C8)alkyf! 4% and
-C(O NR15R16 3 wherein B14 s (A -C8)al ky, R15 and Rnga ependently
selected fromthe group con€li sting 4Cb éﬁ kyl, or
taken together with the nitrogen to which CQE\ 5 forma 5- or
6- menbered ring. 155 WO 02/ 00633 PCT/ US01/ 20“5 A conpound of claim
10, wherein Rl is selected fromGhe grodh 2 consi sti@lg of hal ogen, cyano,
(C1- C8) al koxy ang al kyl .Hlorrpound of claim 10, wherein X is
Ch twns -0-, -S and -NH. 1 14. A
/\ subaidrtuted phenyl hawingfrem 2 1 to
3 substituents i ndepgndg eI ect ed fro he group cor}§| ) of hal ogen,
cyan, nitro, 3 -OCF3, -FH, ¢y Q(Cl-CB) gk Cs : 1 15. A
conmpound of claim 10, wherein 2 X is sele . : i
-0-, -S- and -NH; 3 Rl is a nenber sel ecteds]c 5 up consi sting of
hydrogen hal ogen, cyano, (Cl- 4 C8)al koxy, (Cl-C8)a kyI - C02R14 and
C(O}NR15R16 5 wherein 6 R14 is a menber sel ect ed fFom t he group
consi sting of hydrogen and (C1-
1 10. A compound of claim 1, wherein

Ar!is a substituted or unsubstituted quinolinyl group;
X is selected from the group consisting of -O-, -S- and “NR")-;
wherein R'?is selected from the group consisting of hydrogen and (C;-Cg)alkyl;
R! is a member selected from the group consisting of hydrogen, halogen, cyano, (C;-
Cs)alkoxy, (Ci-Cs)alkyl, -CO,R! and -C(O)NR'’R';
wherein

R'"is a member selected from the group consisting of hydrogen, (C1-Cg)alkyl,

(C;-Cs)heteroalkyl, aryl and aryl(C;-Ca)alkyl;
R and R!® are members independently selected from the group consisting of

hydrogen, (C;-Cs)alkyl, (C,-Cs)heteroalkyl, aryl, and aryl(C;-Cg)alkyl,

or taken together with the nitrogen to which each is attached form a 5-,

OO 00 NN N bW

— = e
W N

6- or 7-membered ring;

ey
N

R?is substituted or unsubstituted phenyl; and

—_
(9]

R3is a member selected from the group consisting of halogen and (C;-Cg)alkoxy.

11. A compound of claim 10, wherein R' is selected from the group
consisting of halogen, cyano, (C;-Cg)alkoxy, (Ci-Cg)alkyl, -CO,R" and -C(O)NR'’R®
wherein R is (C;-Cg)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

[ B - T

form a 5- or 6-membered ring.
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7 C8)alkyl; 8 R15 and R16 are nenbers independently selected fromthe group
consisting of 9 hydrogen and (Cl-C8)al kyl, or taken together with the

ni t rogen ob ich each is attached forma 5-, 6- or 7-nRiH kng; 11
RR is subg‘?)i ta)toge% phenyl having from1 to 3 substituents indepeoﬁlgoeir.?%l y
selected from 12 the group consisting of hal ogen, cyano, nitro, -COCF3,

-OH, -Q(C1-C6)al kyl, - 13 CF3, (Ci1-C8)alkyl; and 14 R3 is a nenber selected
fromthe group consisting of halogen and (Cl-C4)al koxy. 1 16. A conpound of
clailn 10, represeded Bycamfovndof slainelBcvhereinBons s¢lectedirgmdhip SEWRsi sti ng of
R3YI"R2 R. .Y 2 r "X and I\ Rl 3 | 4 I 1 17. A compound of

cl ai 16?nsésé1|n§&f«§§'°$?‘br?¥?ff?e( 1?%&?811{86‘1’1%%1‘g{(§15‘53)%1¥‘yﬂ)156 WO 02/ 00633 ‘
PCT/US01/20756 d / CF3 O NHSa O\Oand SO d Cay 1 NHS O ~O S 2
a 1118. A conpoung. of Ac¢cmipouhd ofbiaimeil0, whireinCO igseleotbdi froom dprgreemt ed by a
2 formul a sel ected fromdt?\]%group consisting of 2 R3 y-R2 y~R

2 consisting of -O-, -S- and -

1 14. A compound of claim 10, wherein R is substituted phenyl having from
2 1 to 3 substituents independently selected from the group consisting of halogen, cyano, nitro,
-OCF3, -OH, -O(C;-Cg)alkyl, -CF3, (C;-Cs)alkyl.

15. A compound of claim 10, wherein

1
2 X is selected from the group consisting of -O-, -S- and —NH-;
3 R! is a member selected from the group consisting of hydrogen, halogen, cyano, (C;-
4 Cs)alkoxy, (Ci-Cgalkyl, -CO,R" and -C(O)NR'"°R'?;
5 wherein
6 R'"is a member selected from the group consisting of hydrogen and (C;-
7 Cg)alkyl;
8 R and R'® are members independently selected from the group consisting of
9 hydrogen and (C;-Cg)alkyl, or taken together with the nitrogen to
10 which each is attached form a 5-, 6- or 7-membered ring;
11 R?is substituted phenyl having from 1 to 3 substituents independently selected from
12 the group consisting of halogen, cyano, nitro, -OCF3, -OH, -O(C;-Cs)alkyl, -
13 CF3, (C1-Cg)alkyl; and
14 R?is a member selected from the group consisting of halogen and (C;-Cy)alkoxy.

16. A bompound of claim 10, represented by a formula selected from the

2 group consisting of

1
1 :
Ar \X and y
R R’
3 (1) 1)
1 17. A compound of claim 10, selected from the group consisting of
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(th) (lc)
~X R3 A ~X

| pNduS$14975¢ RL 3 3

\'yv-RR I\ yywRZR 1, Ar Ar x X/ RBA. XA~X/ RBRRR R R

(ld) (la) Ry -Ry-Ry-RR Y1 RERRL 11 A, X':: RL Ar

1 XR  3wdoobes (It) (Ib) (Ih) RBRZR y~-R2 Ar cX |

(i) (ri) 1 19. A conposition conprising a pharmaceutically acceptable

carrier or
treating or
condi ti on,
t her apeuti cal |
02/ 00633 PCT/
wherein said

20, wherein sald adm

I|c di s

ive a
/AN

M St @ rlngls

der

2 oral.

or

@ a subj ect

m)}gint @ 4 a conpound of Clains 1-18. 157 WD
s @ s method in accordance with O ai m 20,

an

2 inflammtory
in need thereo

2 excipient and a conpound of Clains 1-18. 1 20. A nethod for
preventing a metab
conprising 3 adm ni

f a

homan. 1 22,,4A nmethod in accordance with claim

1 23. A nethod dln accordance
with claim?20, wherein saicd adm nistering is

A compound of claim 1, wherein said compound is represented by a

2
Y/R

C

g2
1 2
ANy R? A\
1 X

(1d)

2
y—R

T

(Ig)

Rl

()

A composition comprising a pharmaceutically acceptable carrier or

A method for treating or preventing a metabolic disorder or an

2
1 18.
2 formula selected from the group consisting of
R3
Y2
Arl\X
R R
(Ia) (Ib)
—R?
R Y 1
A 1
ArI\X Rl 5 r\X
(Ie) an
rl\
X
Rl
3 @)
1 19.
2 excipient and a compound of Claims 1-18.
1 20.
2 inflammatory condition, comprising
3
4 acompound of Claims 1-18.
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administering to a subject in need thereof a therapeutically effective amount of



2 parenteral. 1 24. A method in accordance with claim 20, wherein said
admnistering is 2 topical. 1 25 A nethod in accordance with claim 20,
wher ei n sqigh2meérdbol ic 2 disorder is selected fromthe grgua/ewigissi ng of
di abet es, obesity, hyperchol esterolem a, 3 hyperlipidem a, dyslipidem a,
hypertriglylceridema, hyperglycema, insulin resistance and 4
hyperinsulinema. 1 26. A nmethod in accordance with claim 20, wherein said
inflpmmatory 2 cepdi tAqaeﬂhgdﬁﬁac%sfd%ﬂcefmmmm%@reﬁ@gﬁag]&u 84 04
rheumatoid arthritis and atherosclerosis. 1 27. A nethod in accordance
wi t 2 cl bumaR0, wherein said netabolic 2 disorder or inflamatory condition
is nmediated by PPARy 1 28. A nethod for treating or preventing a condition
or dj sorder nedia P .o st j ect
in (rjleed t her eof aE ?her g’p %‘ihl EQI\WCCOP ﬁégﬁﬁ%ﬁgﬂhgp i s%Eda&gl(l)ﬁ’rr%(t)(%n l{?
Claiags 418. 1 29. A nethod in accordance with C aim28, wherein sai d
subject is a 2 human. 1 30. A nethod in ac;;;g/@ance with claim28, wherein
sai d admi ni sterin 2 oral, 1 3 cordance, with claim28,
wher]ei n said adni 213st e mgthpd in %CCBE@E?&MJ‘I%F al@@@ @Gg%n%di/ 20756
Ag{lﬂ% g in accordance with claim28, wherein sal d administering is
2 top| C 3. Anethod in accordance with claim28, wherein said
condition or 2 disorder is a netabolic disorder or an inflanmatory
condi ti on. 1 34. 2dnet hodethnd acasodianeewith chir|28; whegin spibadministering is
met apol | C di sorder is selected fromthe group consisting of diabetes,
obesTty; OpF‘[“ﬁ)erchol esterol enia, 3 hyperlipidema, dyslipidena,

hypert riglylceri dem a Ahr%gt%oglig gcei‘:ronr(fz‘ancel‘, vr%f‘th' ia1m2 S ﬁgr%{]ncs%lc? r%%tabolic

2 disorder is selected from the group consisting of diabetes, obesity, hypercholesterolemia,

3 hyperlipidemia, dyslipidemia, hypertriglylceridemia, hyperglycemia, insulin resistance and
4  hyperinsulinemia.

1 26. A method in accordance with claim 20, wherein said inflammatory

2 condition is selected from the group consisting of rheumatoid arthritis and atherosclerosis.

1 27. A method in accordance with claim 20, wherein said metabolic

2 disorder or inflammatory condition is mediated by PPARy.

1 28. A method for treating or preventing a condition or disorder mediated
2 by PPARy, comprising

3 administering to a subject in need thereof a therapeutically effective amount of
4  acompound of Claims 1-18.

1 29. A method in accordance with Claim 28, wherein said subject is a

2 human.

1 30. A method in accordance with claim 28, wherein said administering is
2  oral

1 31. A method in accordance with claim 28, wherein said administering is

2 parenteral.
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4 hyperinsulinema. 1 35. A nethod in accordance with claim 33, wherein
said inflanmatory 2 condition is selected fromthe group consisting of

r heumat oi Woag2dopé3dst i s and at herosclerosis. . 1 36. A net hggth@ospdsl at i ng
PPARy, conprising 2 contacting a cell with a conpound of Clains 1-18. 1 37.
The met hod of C aim 36, wherein said compound is a PPARy 2 antagonist. 1
38. The nethod of C aim 36, wherein said conpound is a PPARy agonist. 159

1 32. A method in accordance with claim 28, wherein said administering is
2  topical.

1 4 33. A method in accordance with claim 28, wherein said condition or

2 disorder is a metabolic disorder or an inflammatory condition.

1 34. A method in accordance with claim 33, wherein said metabolic

2 disorder is selected from the group consisting of diabetes, obesity, hypercholesterolemia,

3 hyperlipidemia, dyslipidemia, hypertriglylceridemia, hyperglycemia, insulin resistance and
4  hyperinsulinemia.

1 35. A method in accordance with claim 33, wherein said inflammatory

2 condition is selected from the group consisting of rheumatoid arthritis and atherosclerosis. .

1 36. A method for modulating PPARy, comprising
2 contacting a cell with a compound of Claims 1-18.
1 37.  The method of Claim 36, wherein said compound is a PPARy

2  antagonist.

1 38.  The method of Claim 36, wherein said compound is a PPARy agonist.
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