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

20 disorders.

BACKGROUND OF THE INVENTION
The peroxisome proliferator-activated receptors (PPARs) are transducer
proteins belonging to the steroid/thyroid/retinoid receptor superfamily. The PPARs were
25  originally identified as orphan receptors, without known ligands, but were named for their
ability to mediate the plelotropic effects of fatty acid peroxisome proliferators. These
receptors function as ligand-regulated transcription factors that control the expression of
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
30 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 development of therapeutic agents for

disorders such as obesity, diabetes and dyslipidemia.
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agents, unacceptable side effects have limited their clinical use. Accordingly, there
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
20  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
maturation. Surprisingly, the present invention provides compounds that are useful as

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

25  along with methods for their use.

SUMMARY OF THE INVENTION
In one aspect, the present invention provides methods of modulating
conditions which are mediated by PPARy. The methods typically involve contacting the

30  host with a PPARy-modulating amount of a compound having the formula:
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-8(0)¢-NR"R!S, -0-C(0)-OR", -0-C(0)-R", -O-C(0)-NR"R'®, -NR")- C(0)- NRIR'S,
NR'*)-C(0)-R'” and -N(R'*)-C(0)-OR"", in which R'* is a member selected from
20  hydrogen, (Ci-Cg)alkyl, (Co-Cs)heteroalkyl, aryl and aryl(C)-Cq)alkyl; R'® and R'® are
members independently selected from hydrogen, (C;-Cg)alkyl, (C;-Cg)heteroalkyl, aryl,
and aryl(C,-Cy)alkyl, or taken together with the nitrogen to which each is attached form a
5-, 6- or 7-membered ring; and R'7 is a member selected from hydrogen, (C,-Cg)alkyl,
(C,-Cg)heteroalkyl, aryl and aryl(C,-C4)alkyl. In each of the descriptions of, for example,
25  alkyl, alkoxy and heteroalkyl, the groups can be substituted or unsubstituted.
The symbol R? represents a substituted or unsubstituted aryl group.
Preferably, R? represents a phenyl, naphthyl, pyridazinyl or pyridyl group. More
preferably, R? is a phenyl, naphthyl, pyridazinyl or pyridyl group substituted with from 0-
3 substituents selected from halogen, -OCF;, -OH, -O(C,-Cg)alkyl, -CN, -CF3, -C(0)-(C,-
30  Cpgalkyl, -(C;-Cg)alkyl and -NH,. While certain preferred substituents have been
provided (e.g., -OCF; and -CF3), the terms alkyl and alkoxy are also meant to include



substituted versions thereof, preferably hal osubstituted versions including
those specifically noted. The synbol R3 represents a hal ogen, cyano, nitro
or a subswoouossd or unsubstituted (Cl-C8)al koxy group, preT/@saiisy7sa
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(cycl ohexyl)ethyl, cycl opropyl nethyl, honol ogs and i sonmers of, for

exgpl e, n-pentyl DE‘TK?EEb DES&R@PTioNFqutHEJNVENTle i ke. An unsaturated

al kyl group is one having one or nore double bonds or triple bonds.
Exanpl es of unsaturated aIkyI 25 groups include vinyl, 2-propenyl, crotyl,

2- isopg%heqyl fgﬂégg g X 2, 4- pent adi enyl , 3-(1,4-pentadieny|),
et hyny s3 butynyl and the hi gher honol ogs and
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t hose derlvatlves of alkyl defined in nore detail bel ow as "heteroal kyl,
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anot her substituent neans a 30 diva radic ived froman al kane, as
exbhpl EbPNedngihylemipeidesiPomst anﬁ*ybrfd:]ﬁ]vf Wﬂml%ﬁf up will have from

to 24 carbon at Offfe (ni-AINOBS iGEIPHPS mvamot%@r ﬂfbsﬁﬁl‘éﬁtr meﬁﬁsr hARsat ons
being preferred in the présent iInvention. | ower "l ower 4 WO
01/ 0053heRaTd 1800y alSkight or branched chain, or cychc hydrocarbon ra cal or
combination thereof, which may be fully saturated, mono- or polyunsaturated and can
include di- and multivalent radicals, having the number of carbon atoms designated (i.e.
20  C;-Cyo means one to ten carbons). Examples of saturated hydrocarbon radicals include
groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl,
cyclohexyl, (cyclohexyl)ethyl, cyclopropylmethyl, homologs and isomers of, for |
example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is
one having one or more double bonds or triple bonds. Examples of unsaturated alkyl
25  groups include vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl,
3-(1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term “alkyl,”. unless otherwise noted, is also meant to include those
derivatives of alkyl defined in more detail below as “heteroalkyl,” “cycloalkyl” and
“alkylene.” The term “alkylene” by itself or as part of another substituent means a
30 divalent radical derived 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

carbon atoms being preferred in the present invention. A “lower alkyl” or “lower



al kyl ene” is a shorter chain al kyl or al kylene group, generally having
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ver si orGHofUR %o tval ketéroatamd nidydiesqonsdcative, sucteayp darteixembple, -AdgNH-06d1: y, f or
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by 2t0her{ﬁee lcl\llaeir? te?rrnine}.s S%ﬁrfﬁrtl?gr, f%p gi[kgleegle and heteroalkylene linking groups, as well as
all other linking group provided in the present invention, no orientation of the linking
group is implied.
The terms ‘““cycloalkyl” and “heterocycloalkyl”, by themselves or in
combination with other terms, represent, unless otherwise stated, cyclic versions of
25  ‘“alkyl” and “heteroalky!”, respectively. Additionally, for heterocycloalkyl, a heteroatom
can occupy the position at which the heterocycle is attached to the remainder of the
molecule. Examples of cycloalkyl include cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-
cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl include 1 -
(1,2,5,6-tetrahydropyridyl), 1 -piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-
30  morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl, and the like.
The terms “halo” or “halogen,” by themselves or as part of another

substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom.
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Each of the above terms (e.g., “‘alkyl,” “heteroalkyl” and “aryl”) are meant
to include both substituted and unsubstituted forms of the indicated radical. Preferred
substituents for each type of radical are provided below.
25 Substituents for the alkyl and heteroalkyl radicals (including those groups
often referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be a variety of groups
selected from: —OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’, -halogen, -SiR’R”’R’”, -
OC(O)R’, -C(O)R’, -CO,R’, CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-
30 C(O)NR”R”’, -NR”C(0);R’, -NH-C(NH,)=NH, -NR’C(NH)=NH, -NH-C(NH)=NR’, -
S(O)R’, -S(0);R’, -S(0),NR’R”, -CN and -NO; in a number ranging from zero to 2N+
1), where N is the total number of carbon atoms in such radical. R’, R” and R™ each

independently refer to hydrogen, unsubstituted(C,-Cg)alkyl and heteroalkyl, unsubstituted
aryl, aryl substituted with 1-3 halogens, unsubstituted alkyl, alkoxy or thioalkoxy groups,

6



30 CCONR'R", -NR'C(O 2R, -NHC(NH2)=NH, -NR C(NH2)=NH, -NH C(NH2)=NR , -
S(OR, -S(O2R, -S(O2NR R', -CN and -NO2 in a nunber ranging from zero
to (2N+ W()pl/()ﬂsesre N is the total nunmber of carbon atons PaT/gs@sizdi cal .
R, R and R'* each independently refer to hydrogen,

unsubsti t ut ed(Cl- C8) al kyl _and heterqal kyl substituted aryl, aryl
subst i @pad Cyale kel 8roves-o Jeiea R and fostre ?55"1"888 Isamﬁlnléfﬂgfind%rq *hi oal koxy

gr OUpschgﬁca\Q@eQ%ﬁﬁﬂ%ZlQm e sa%é;%% to RImaf ! 6 6r 7HrAbdryd rigg opgs. When R

re attac nitrogen atom they can be conbl ned with
the nlwcamgbn-mdlﬁlsmefamrmlaclﬁde 1-pyrroladingl- and fismpehotinyg . Frewythe abayepl e,

-NR | ud | idj i h b

o S LSBT oFBYEAL H y R BB 4 A e, above
t he t h&ant &) Ylude | gﬁ)u s SRAN hhlbalé?ﬁtd@e-@;;@hmscﬂi@ﬁbaﬁd baligagkyl (e.g., -CF3
and - CHZCF!% and acy (Qi wzﬁ 6& C( O CH20CH3i , and t he
||keg C(P})Q ;ﬂth)CFsmé( C%&OC@F: the &ike). Breferabby the alkyeroppst@dal kyl |

etc. subs hal

"R ltiétér éﬁgl %@(ha%%/ &&b&&x%ﬁ!@’h%é&%@qglﬁs%ﬁ& Fg?l@cte{i rN(I;'mC( %) %gen
- SI( O% Eg@')m halsg@) ﬁ@IR I%OO NR‘<IRl angr’ ngz:(oynr eC{(D)?lf e@(bjévf -@@NhRaRkyl and 10

rel ated groups. have or_2 substit s sel ect ro , =0
-NR R-NK 9 5) R’, R ‘S(Wﬁ” %(}& OTTNe ﬂ‘é’ﬁ%&‘fl tuent S for
te arrﬁate%&?b’tﬂ)%&%(lgovﬁ&lfgul%ﬂqleﬂ{s%efégdeg%ﬁghiléégﬁ‘ djﬁ* QQ?UNR"I@R' SR;:?G:( OR,

- Nlli g((-(N))(HZBR) ) N(RNHNIU(KJ) RR”CRR?,CODN MR'NQ,. - NH- C( NH2) NH 15 NF\" C( NH2) NH
per f | uor o( C1- C4)SOH"&]8Q¥ S“Qﬁt&gﬁéf fanths ﬂ%’%‘ot‘ﬂﬁ %TFI@T‘C'\&“H! %{egﬁlﬁ%tgﬁi fomhgi ng from
2810 tt&l&é&ﬁ d}@t ﬁbcmbeEJNK’fR”Om yel 8 eN@o cd)grat@@m rriot@)Bystem and
whe _.. are inde endently sel ect ed om hydroge
(C C&W(D)NRéRu’d N&”@(@)sﬁ KyNR™ ufbstNRuCé@)T‘éR)R”’ Wﬁ@é@ﬂ hgﬁt ed
: S| X ky f bly,

20% N L -NFECOMARN L ARG ORI 0 Pt s

Sgogc'[;%@ﬂﬁdr@g L'@J)ﬂﬂ%(fy arlacll Wﬂuor(@( O, Rikyl,-iN& nieinber GiRging-Rdm zetoNb theNO2-

, O 2R S(0 2 fl C
| M)tatakéRWbera}f@Pﬁ%WlF%FSp@q aro@aglarlkglﬁys(ter@ﬂnmw}rﬁéé Blfpé\g‘gr%bf)g tﬁgrg§y|

OL0U0S ol el PUPBIUSTIC PRSI G S g T
- S( O) 2miRsuBstitupsdrary T 0 CORHGE )ant Kansybstaudd pe ok udCoCuiliG) Ridferably,
20  the aryl groups are unsubstituted or have from 1 to 3 substituents selected from halogen, -
OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,- -CO,R’, -CONR’R”, -C(O)R’, -
NR”C(O)R’, -S(0):R’, -S(0),NR’R”, perfluoro(C;-Cs)alkoxy, and perfluoro(C,-Cj)alkyl.
Still more preferably, the aryl groups have 0, 1 or 2 substituents selected from halogen,
-OR’, -NR’R”, -SR’, -R’, -CN, -NO,- -CO;R’, -CONR’R”, -NR”C(O)R’, -S(O);R’,
25  -S(0);NR’R”, perfluoro(C,-Cs)alkoxy, and perfluoro(C;-Cy)alkyl.
Two of the substituents on adjacent atoms of the ary! ring may optionally
be replaced with a substituent of the formula wherein T and U are independently -NH-, -
O-, -CH,- or a single bond, and q is an integer of from 0 to 2. Alternatively, two of the
substituents on adjacent atoms of the aryl ring may optionally be replaced with a
30  substituent of the formula -A-(CH,),-B-, wherein A and B are independently -CH,-, -O-, -
NH-, -S-, -5(0)-, -S(0),-, -S(0),NR’- or a single bond, and r is an integer of from 1 to 3.
One of the single bonds of the new ring so formed may optionally be replaced with a
double bond. Alternatively, two of the substituents on adjacent atoms of the aryl ring
may optionally be replaced with a substitueht of the formula -(CH,),-X-(CH,),-, where s
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Two of the substituents on adjacent atons of the aryl ring may optionally
be replaced with a substituent of the formula wherein T and U are

i ndependawo byoosidH, - 0-, -CH2- or a single bond, and q iBCEUSéMISeTger of

fromO to 2. Alternatively, two of the substituents on adjacent atons of

the aryl ring may optionally be replaced with a 30 substltuent of the
forrruimad taﬁ&e(I@eﬁf)ndBntly initegees of frorafdo B, andeX iindepiientd-y-S(Chp- SO)p. |, - NH,

o S0 B BRI o SIOPNR R0k R oo o

opt i opmdubtitbed€pCaridiwi th a doubl e bond Al ternatively, two of the
substituents on adjacent. atons of the aryl maK1 opt i onagd)y be repl aced

n

\g t/hUa subst i t uBRHSEkhargg, the terN Detereyipm’ ‘an%”a%‘) eludgoxyeendG) wo 01/ 00579
endently integers of fromO to 3, and X is

gr %%?N)g?mﬁﬂgﬁ&ﬂﬁh dg%gg or -S(O2NR -. The substituent R in

2 NR - ;indk S( O ZhiRtermi* ‘;;hmmaecmtmallymmwwwgéhsmeaﬂumufwﬁ saltsed

Cl- ed, herein t eroat om' . | ant to include
oxyge e("G)“’e C(Bnl?ﬂupa%?jgf? aﬁspfegﬁreglw&m(rg atl&%ﬁf ngpfolxb 1({S§ rypak *he term

" phar gRGRHINg Al thy pAfeaRt @Bk®uedb Fsundion theasthpdunds ﬂ@dcﬁdéd Bévefrs When t he
active corrpounds V\/m ch are prepared with relatively nontoxic acids or

bases compependf thg poesentiavemonjcontaiy reatiyskyi @Mf@cﬁmebﬂmﬁ%@%‘éﬂmo unds

d
B ot PG Bk Phiine pr BRATY i 38utY (AT SBREREBRobINETARRERA L o

by Coﬁltn@ﬁﬁt' dTahé MBirB@ biseadite® hoat of iba Slitablpet selsemi Bxamphashofi ci ent  anount
of the desired base, either neat or in a suitable inert saolvent. Exanpl es

of pnhmm@omcamaa¢oyptabk9é)@ﬁmﬁ%n%@éts i dei SoAiuER POLSHIREY. (RIENEL i um

pot asgi I r a

o 1 Ay R R e BB RpaiM, B B0 SBL_WROESLUTMER O Pel y
basi cpfddattihvendbn tomsin ralatidelp dasit ﬁnmtlemdlitiss caid diditidn salis eamled by cont acting
the neutral form of such conpound quvhth a su f| i ent am)gnt of .the desired

ak3 d. oBiained by femwCHE the ngutea) o pEsych spmPegTdsatifh a%&f&ﬁlﬁf‘ gnyynt of

phar df

P hor ot hEParid clfGRAL A B A o okl ol fHinbaRouer 1 ved Trom
goﬂogychepgiblﬁmlcbmm«x;n qaltf) fmﬂuﬁm those mnn%ﬁdmog@ﬁpfho slplldoﬂlk@

i ri.c, sulfuric d di

phogphéﬁ‘? Elo Les ydrabrgmicy Rityic, I?éfbogkc ?y ggneilga §1i§1'{:§phc?g?| vedr:‘?olmc o

rel at W&bﬂydrﬂ@éﬁpﬁ&éﬁxoﬁé QAR dro@ipHSsphbKE, saFeti¢, tnordh9@iogshgul futisobut yri c,
oxal i c ei ¢, malonic, benzoic,
20 hydnodlc or phosphorous acids and the like, as well as the salts derived from relatively

nontoxic organic acids like acetic, propionic, isobutyric, oxalic, maleic, malonic, benzoic,
succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric,
tartaric, methanesulfonic, and the like. Also included are salts of amino acids such as
arginate and the like, and salts of organic acids like glucuronic or galactunoric acids and
25  the like (see, for example, Berge, S.M., et al., “Pharmaceutical Salts”, Journal of
Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present
invention contain both basic and acidic functionalities that allow the compounds to be
converted into either base or acid addition salts.
The neutral forms of the compounds may be regenerated by contacting the
30 . salt with a base or acid and isolating the parent compound in the conventional manner.
The parent form of the compound differs from the various salt forms in certain physical
properties, such as solubility in polar s-olvents, but otherwise the salts are equivalent to the

parent form of the compound for the purposes of the present invention.



succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic,
p-tolylsulfonic, citric, tartaric, methanesulfonic, and the |ike. Also

i ncl uded veper/eslie s of am no aci ds such as arginate and theriséoesimnd salts
of organic acids |ike glucuronic or galactunoric acids and 25 the like
(see, for example, Berge, S.M, et al., ."Pharmaceutical Salts",. Journal of
Phar maceut i cal ]S’(:‘?déil‘f&%l,tofg}ff?m’éﬁt?‘ePfef@}t.m'ffé‘rt’f’aipﬁové eesc“iof'}p(?uﬁ‘i)sr?ﬁ%‘ﬁﬁds of the

presept inEEYd?i'?ﬁé s Prb@ubs HOLE cHAPbnd8 Aes bl herefiaie ihaaBabmpb@fist hat al | ow
t he conpounds t©0 be converted into either base or acid addition salts. The

neut r thiat feaditpsurafergchehepuer) changss weder bbysielggisel conddiony tepievidetheg the 30

I ith b i.d_and isal.ati [ h
convettmEes R Bresiufp AR Rk A P R BEL SR sTRRHA® £ 10 e

VY | Oftsingsointls bOthEPrdsentGavéntion bpkiiehizal or Hiocheatitdl @seth@lddiamex siobubi ity in
pol ar sol vents, but otherwi se the salts are equivalent to th? parent form
of t henvitonmentn dFar skample, ProdRes 6an by slowly ¢anusief toj the eompds 81 the 01/ 00579

PCT/ U - L t irR¥i itablaVee 08y Pr ovi des
COmoﬁ%%&%%@%oﬂé&%@fﬁfaé&%@ (?c}{r)dﬁlg@éfr%lra thfﬁaélﬂgg%?? ﬁpel a%%ﬁcglg%%dgr descri bed
her ei ¢heatiealréupsat. conpounds that readily undergo chem cal changes under

physi ol ogi cal cgnditions to, provide the conpounds of th resent
i nvention. Addi FPBHRICPTPOMRASHE (RFPTESSAT Iy R LA Xt frb“’isﬂg’agjd?g%%unds of

i PIERENhs VRN s Qxclﬁbﬁggga}atéarfohwqmgageﬁl, tRe$dIPASd Fotm@areeX Vi vo

envi ronnent . For exanple, pr ugs can be w'y converted to the conpounds
of t hequipales émtinsoiwatert fooms winkare phtanded to he an¢anapesshel wighin plag sspe eSer voir with
a suitable enz . or . chem cal reagent. Certain,.conpounds. of the present
v entRArEaESITOp. GeraRoroLil Tiapsaresat imenigs Magenspvmebf Or .

i ncl ughyB@ g @k afdebHoRs Fims! M g@1eed1 21l pHyRRaPRIMvd bR dud/alént &r@he BstWi val ent to
unsol vated fornms and are intended to be enconpassed within the scope of

t he pewsenplaied\barihé presentamveation ashgse inerdedito bpavithietheneonerpfébr i on may exi st
i ne mul tinpl .ystalline or anorphous forns. In general, all physical forns
a{r15e e ruels‘;\?lé né'r?ﬁ{l '6r the uses contenpl ated by the present invention and are
i ntended to be @etthinromhowsdsafehcirescheintbntpores@sdss asyeamtiriercarbcar t ai n
conpounds of  the present jnvention possess askérmetri c carbon atons

(opti %tams&@?ﬂ‘{é’r %f_)m‘fd?) ‘Hdil.‘?_B le bgpdyy the BHENAER dHsteEomeds SEPWERHRAMETS geo metric
| SOMBL Ry inmgddaﬂgbx{e%@é all SREFIed (@b elompaile@NAifn iR LEpLHCAEpARz&Rd Wi thin
t he scope of the present

invention.

20 The compounds of the present invention may also contain unnatural

proportions of atomic isotopes at one or more of the atoms that constitute such

compounds. For example, the compounds may be radiolabeled with radioactive isotopes,

such as for example tritium (CH), iodine-125 (**I) or carbon-14 (**C). All isotopic

variations of the compounds of the present invention, whether radioactive or not, are

25 intended to be encompassed within the scope of the present invention.

General:
A new class of compounds that interact with PPARy has now been
discovered. Depending on the biological environment (e.g., cell type, pathological
30 condition of the host, efc.), these compounds can activate or block the actions of PPARY.
By activating the PPARYy receptor, the compounds will find use as therapeutic agents
capable of modulating conditions mediated by the PPARY receptor. As noted above,
example of such conditions is NIDDM. Additionally, the compounds are useful for the

prevention and treatment of complications of diabetes (e.g., neuropathy, retinopathy,
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invention. 20 The conpounds of the present invention nmay al so contain
unnatural proportions of atom c isotopes at one or nore of the atons that
consti t utveo suais79 conpounds. For exanpl e, the conpounds mapcheseedis abel ed
wi th radioactive isotopes, such as for exanple tritium (3H), iodine-125

( 1251 )loatendadchaosis, 4nd té@jovaddullaridisordyps)candsagatiap ihgperlipidetiee $tdhpounds of t he
present invention, whether dioactive. or not, are 25 intended to be
enconfidse e FapRayndser eé’éﬁ%g?oé fhe rﬁgélﬂ?tggleqﬁlnbm@ﬁ{qrﬁ ﬁ?nd??%‘ﬁé”fetﬁf}? A new

cl assgfa%t é@%ﬁﬂ? %@%bé({ﬁ%uﬁd’feq;e%htrmlédbmy e, mlx%el,oem MNdhsgover ed.

Dependi he bi ol ogi cal environnent (e.g., cell type, pathol ogical 30

condi 391070-82 (1998) hwdliangtetal), Natines 3918386 (HPS).c Enamples obindlammadryck t he

actions of PPA By actjvatin he PP receptor, the conpounds wl |
fi%d E@@“&%‘W@@Fﬁ@ﬁ‘#g‘@gﬂﬁﬂ‘s%‘iﬁg’ﬁﬁ"éég%’s%du| ating conditions mediated
by the PPARy recepipBindsABatiioi @ arlagiism of RRARyarohisefulobr cedtidigt i ons i s

NI DDM Addi tional ly, the conpounds are useful for the revention and

t r eat plessity.diypedensidne hypashriderniag hyseghodestegolgmia, héﬁ?rbﬁawrﬁfﬁ}n%ﬁ Hdpat hy, 9 WO
01/ ooggpa%)glgéi &%9{51_81_78 gl onerul oscl erosi s, and cardiovascul ar di sorders),
and treatrng hyperlipidema. Still further, the conpounds are useful for
the nodul ation of inflammtory conditions which nost recently have been
found tqg be controlled by PPARy (see, Ricote, et al., Nature, 391:79-82

N ,

_(h(bgsmwm!ﬁ@f_ﬂé&_%e—!@%ture, 391:82-86 (1998). Exanples of _

i nflanmatory 5 gondi £ Qa,sthegfésm‘%mréaﬁwgw&s%ﬁ@a{lﬁdsameﬁa@t her oscl er osi s.
I PPARy are u

Conmpounds that act via antagonismo eful for treating

obesi tepreshytpé by éresfoomulahyper | i pi dem a, hyperchol est erol em a,

hyper | i poproteinem a, and netabolic disorders. 10 Enbodi nents of the

I nvention: In one aspect, the present invention provides conpounds which
are represented by the formul agiR3 R pt 2 A, X,

N
Ar'\ J\J
x \Y—R O

15 In formula (I), the symbol Ar' represents a substituted or unsubstituted aryl

2

group. Preferably, Ar'is a monocyclic or fused bicyclic aryl group having from zero to
four heteroatoms as ring members. More preferably, Ar' is a monocyclic or fused
bicyclic aryl group comprising two fused six-membered rings, two fused five-membered
rings, or a six-member ring having a fused five-membered ring. heteroaryl group

20  containing from 1-to 3 nitrogen atoms in the ring or rings. Particularly preferred
embodiments are those in which Ar' is phenyl, naphthyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 2-quinolinyl, 3-quinolinyl, 4-isoquinolinyl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, 3-pyrazolyl, 2-phenyl-4-isoxazoly! and the
like. Ar' can be both unsubstituted and substituted. In preferred embodiments, Ar'is

25  substituted with from 0 to 3 substituents selected from halogen, -OCF3, -OH, -O-(C;-
Ce)alkyl, -CF3, (C,-Ce)alkyl, or -NO,. In one group of preferred embodiments, Ar'isa
monocyclic heteroaryl group containing 1 to 2 nitrogen atoms in the ring and being
monosubstituted by halogen, -OCF; or -CF3. In another group of preferred embodiments,
Ar! is'a pheny! or naphthyl group having from 1 to 3 substituents selected from halogen,

30  cyano, nitro, (C,-Cg)alky!l or (C,;-Csg)alkoxy.

10



Y-R2 (I') 15 In fornmula (1), the synbol Ar' represents a substituted or
unsubstituted aryl group. Preferably, Arl is a nonocyclic or fused

bi cycl i c veoyi/ogroup having from zero to four heteroat onsParUséNI31ITSRENMDEr S.
More preferably, ArI is a nonocyclic or fused bicyclic aryl group

conpri si ng two s x menber e

t fuse -menbered rings, or
a si x- menber @epéesle{}@ Y‘{I{”/’B ks Pe%fﬂ‘ﬂns%?’é‘ftg‘g?ﬂll gro:Jpgzo

cont addahmuﬁtea)t@ 1C6)51Qy1%n5”shﬁﬁg@t@d ak QﬂﬁlbktﬂufeBQCE U@ﬁll@lerfo'x?%bstﬁﬁfeﬂ' cularly
preferred enbod i nents are those in which Ar' is n&;‘){d&na pht h

2- pyrordxyxlsubsaup«;d GCdyGI@)alkylpwnmyl subsmu@ﬁmrwawstltumddﬂl ylengS )n(,u mi dyl ,

2- | Lyl lyl,
2.0 00 98 LB SRR A bon A REGL Y ez X220 1
bg baofehectoasitis hidrapad (@Ptig)atkmt(cs%nféterwkﬁraaﬁafylgq €nyhiagl zﬁﬁlrths, Ar is 25

substituted wth fromO to substltuents sel ected from hal o

- OH, subsqript k icm) teegr of framd) to 2c In ey aqr%iﬂrm HmenjepX renfesshts - oup of

refe t het | p containing 1

o 2 G BT SEREh RS e it (- CIRRPRHE N Tp B 80K: YD, Pl ogen.

- OCFJreferabGh X rdpresamtst@er-C§§ob(DHc¢H;)F eCH(CH@ICHm)eod]H(Bnps),pyl)Ar- Is' a phenyl
vihng f 1 ubstituents sel ec from hal ogen, 30

cyano‘gﬁi@%ﬁ %r(?)g:p A S étquwiFRB%$"e GBORRTDRRTEEPEH US00] 18178

e |\whitRx eégfe%a{@&?nténa e, C((ﬁ'}k?@gRy?J SFLRE)[r YRR SHbRY i ut ed or

unsubstitute Cl- Co) al kyl ene;, substitu unsubsti tut ed
(Cl - ¢8)dadgen) mntbwy etts'dmgop)tllan@ckopmpyhnsubst ituted (C1-Cg)al kyl enami no,

bstituted td t.ut.ed | S(,O N R
PNCR) 000 O FRSRAELY A KSR Pt Rt ficRage el 5 ol et e
fromMrsemlmute&&lurﬁﬁmhwa (C{En )éﬁ@t-@ o@(wl R 2p550).C-N@)l kyl and

t he subscrlRE} |s an integer of fromoO In preferred embodi nents, X

repr e%(é})ﬁaé‘l( )+, -NERDG(O)-, s2(6Vi-i 2 single hwdumlmmhmamoe@lﬂ(ecﬁofm)vdnml ene,
-N(R' X t - CH( CH3) -
-lgl(-{( §lna§gg3 bs%splpg%yef)?enq y se%%k%@om E’le esen gﬁ{}(l&ﬁ(} or o r ! S( 0 (k- )

Stil |unfsull§sit1|t1&éd etoulked swsﬁnﬁémaensﬁmmta@(mzscmet%aml sﬂm stbseRisents -0-,

-CH2-, -CH(CH3)-, -C(O-, -N(R')-, or -S(Ok-, wherein R 1 is hydrogen,

met hyAr ungibsyfuteqarglic)- (%}?H(Yﬂ;saélﬂﬁ%wbscqm%m i repre yndeppndently A¥eSAES f or nul a

(o SRR 0o 8 WP é?h@qmﬁ gel\tze;f’egf,g m@%@% grefyR™) deybst i tut ed
More preferably, Y represents -N(R'?)-S(O)- in which R'? is hydrogen or substituted or

20  unsubstituted (C;-Cg)alkyl. Most preferably, Y represents -NH-S(O),-. Additionally, the
linkages provided herein (represented by X and Y) can be in either orientation. More
particularly, for example, the nitrogen atom of -N(R'?)-S(0),- can be attached to either
the central benzene ring or to the R group.

The symbol R represents a member selected from hydrogen, halogen,

25 cyano, nitro, (C,-Cs)alkyl, (Ci-Cg)alkoxy, -CO,R"*, -C(O)NR'’R'®, -C(O)R", -S(0),-R"*,
-S(0)-NR""R'¢, -0-C(0)-OR ", -0-C(0)-R"7, -0-C(0)-NR"*R'S, -N(R'*)-C(0)-NR "R ¢,
-NR'")-C(0)-R"" and -N(R"*)-C(0)-OR"", in which R'* is a member selected from
hydragen, (C,-Cg)alkyl, (Co-Cg)heteroalkyl, aryl and aryl(C,-C4)alkyl; R'® and R'S are
members independently selected from hydrogen, (C,-Cg)alkyl, (C,-Cg)heteroalkyl, éryl,

30  and aryl(C,-Cs)alkyl, or taken together with the nitrogen to which each is attached form a
5-, 6- or 7-membered ring; and R'7 is a member selected from hydrogen, (C,-Cg)alkyl,
(C2-Cs)heteroalkyl, aryl and aryl(C;-Cg)alkyl. In each of the descriptions of, for example,
alkyl, alkoxy and heteroalkyl, the groups can be substituted or unsubstituted. Preferably,

when substituted the substituents are halogen (e.g., -CF3, -OCF;). In preferred
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S(OmN(RL3)-, -N(R12)C(O-, -S(On-, a single bond, and conbi nati ons
thereof, in which 15 R12 and R13 are nenbers independently selected from
hydr ogenw@ubedisrd ut ed or unsubstituted (C 1 -C8)al kyl, suber/iosutsdrsor
unsubstituted (C2-C8)heteroal kyl and substituted or unsubstituted

aryl (Cl-C4)al kyl, and the subscyripts in and.n.are jndependently int

o s e, R | ebisrr UKERE B BB e (G Bk SCERIRE: Y (O 2 or
- N(CRI@o; 13 Qha '-C(W?Iﬂp.ef\/ﬁfr@pﬂeﬁraﬁfy!Epfe?fc@éﬁ@hycN() 2 halogéd, 2yand) Whi ch R12
is hydrogen or substituted or 20 unsubstituted (Cl-68)alkyl. Nbst

pr ef eCaifls)alkyd, (@pCoalloxys -CRR S 2C(ONRITR " smuhigh Rt ie(CitGdxlkes provi ded

herei n (Jiepr esent ed nd can i i.th i o] re
part ia@gllgr %}gﬁf of® §¥r%]>égl%l3f p')\@rcﬁg Y Bgen é?aglﬁlb&@%(ﬁg%tﬁ%(‘%)%th can be
atst aGliRdgdnoaiiifteeachtif@taeRed foan HBrE SAAembagd ving! Othdreréterrgd RUp. The synbol

R represents a nenber sel ected from hydrogen, hal ogen, 25 cyano, nitro,
(Cl - Gyupsae discassedBglavRyiyreferepeita groupryee)PArRompaEIds Whergiif 15 S( O) P- R14,

-S(0) .g-NR15R. - - Ty = .- R1 - -

N Rlije-h@( %‘?‘/'“%&h ‘éa%h%g)‘{“%%&f%@@&‘ﬁl? eing% ‘&gy@b@%@%{gﬂ%&?’ ‘i n which

R14I it&:nginﬁtﬁﬁdwyl (Clli S(ca;|4)ec|t Edlzf r%rlnShyd{jogeg, (G -C8)al kyl, (C2- Cg) helt er oa: kyl , |

ar ana ar - ; an ar. e ne rs .| ngependent t

frglm hydrog)e/n, T@Lﬁyé)oéﬁkﬁlﬁres@@?-@%&@fl85?11%3)}‘5?&&?%a,rﬂ %u%ng Y SEeete
Iy I T EE it t i ch h i

A0 P epreBing ERL AR, G R s ol ect ac

frolm( ‘*&?ﬁ%ﬂmﬁ ils @Iplhéia)l,aialﬁylh?d,tpyttéazij&)ltmjepmé)dlgxw;z S?stytlut«ﬁnrdlth from 0-I "

ary - al Kyl . n.eac 0 es a ,

o o ShrtlRaiSSp iR o Bigeeg: dunte 2ot RASHEadkyniQl SEUREGMER oY e

Pr ef eghiicyl, -(MEaikpsi-Neb € Wi cptaiisirefened bsbstiientta0g88er( €. 9., - CF3,

-OCF3). In preferred 11 WO 01/ 00579 PCT/US00/ 18178 enbodi nents, R

r epr eyewidsd ksrgls f6R; ardatGpdrihe toymp elkyl d ARy &g Rlso nmantw)igslvdsy, - Co2R14

d - NRLSR16. re preferabl . . hal ogen, cyano,
R R T R R R A
(C - Greifiexily nte@ R15 and R16 are independently hydrogen or (Cl-C8)alkyl,
or taken together with the 5 nitro?en to which each is attached forma 5-

or 6-menbered r TRYSYNhRE’ reprereaisadylogen, @?aa&ﬁgfraeéaav@@&g%er bel ow wi th
oI AICE IS RO VASGELS e b atN g B
benzi Mosiarrefeydbly, halogen, methoxy or trifluoromethoxy.
20 A number of preferred embodiments are provided herein. For example, in
one preferred embodiment, X is a divalent linkage selected from —CH,-, -CH(CHa)-, -O-,
-C(0)-, -N(R'")- and -S-; and Y is -N(R'?)-8(0)-, wherein R'? is a member selected from
hydrogen and (C,-Csg)alkyl. In another preferred embodiment, X is a divalent linkage
selected from —CH,-, -CH(CHy)-, -O-, -C(0)-, -N(R'")- and -S-; Y is -N(R'?)-S(0),-,
25  wherein R'?is a member selected from hydrogen and (C,-Cg)alkyl; and R? is a substituted
or unsubstituted aryl selected from phenyl, pyridyl, naphthy! and pyridazinyl. In yet
another preferred embodiment, X is a divalent linkage selected from —CH,-, -CH(CH3)-,
-0-, -C(O)-, -N(R'")- and -S-; Y is -N(R'?)-S(0),-, wherein R'%is a member selected
from hydrogen and (C,-Cg)alkyl; R’isa substituted or unsubstituted aryl selected from
30  phenyl, pyridyl, naphthyl and pyridazinyl; and Ar' is a substituted or unsubstituted aryl
selected from pyridyl, phenyl, naphthyl, quinolinyl, isoquinolinyl, benzoxazolyl,
benzothiazolyl, and benzimidazolyl.
One of skill in the art will understand that a number of structural isomers

are represented by formula I. In one group of embodiments, the isomers are those in

12



The synbol R2 represents a substituted or unsubstituted aryl group. 10
Preferably, R2 represents a phenyl, naphthyl, pyridazinyl or pyridyl group.
More prafeorlsyy R2 is a phenyl, naphthyl, pyridazinyl orpCpysewdgl7sgroup
substituted with fromO 3 substituents selected from hal ogen, -0OCF3, -CH,
-Q(d-C8)alkyl, -CN, -CF3, -C(O-(C - C8alkyl, -(C-C8)alkyl and -NH2.

Whi | eW@é% thei sownsemethe phenyl Hag P@@}@mpgmﬁa%t%sbéﬁ n°b$<amgag -(dBother _ocF3 and
- CF3) %ﬁa@% ehAUER WIS HentAioh fdpréiend@ by ubst i t ut ed
ver si%rrlﬁsoraﬁﬁéelﬁgégﬁe, %ﬁc#ugrag ey al o‘s’ugsti tuted veregi or?s i I‘II)C| udi ng§t hose
specithe atujaenot ed. The synbol R3 represents a hal ogen, cyano, nitro or a
substituted or unsubstituted (Cl-C8)al koxy group, preferably a hal ogen,

cyano or (Cl-C#) al koxy group. st prefer¥b Y, hal ogen,{ net hoxy or
trifluorometh 20 A nu ~igr ef er r ed~epBodi nent sane provi ded herein.
For exanmpl,e, one pnrefe enbodimrrent iIs agiva li,nkage sel ect ed

from-cHY x<o(cH3) -, -0%, [-cfo-, "NRY1)- and -&; Yan®Y is
-N(R12) - S(O) 2-r' wherein R12 fs a menber sek'ected from Hydrogen and

(G -C8)al kyl. In another pr efn«srred enbodi mgt, X is a di }éﬁl ent |inkage

sel ected from f&H2-, -cH )™, -0-, -C(O-, -N(R')- ands; Yis
-N(R12)-S(O 2-, 25 wherein R12 is a nenber selected from hydrogen and
(Cl-C8)al kyl; and R2 is a.substgtuted or unsubstituted aryl selected from
phenyl , pyridyl y-®apht hyl and[pyridazinyl. ym®yet anothef preferred
enbodi ment, X i4_ardi val ent ge sel ect e Jrt om - CH2-
-C(O-, -N(R nd - S Ar_ ] &RlZ) -AS(O) wherejn
sel ected Afremygarogen and (C | - CB)alkyl YR2 is a substftut'ed or

unsubstituted aryl selected from 30 phenyl, rpyridyl, naphthyl and
pyridazinyl; and Ar' is a substituted or unsubstituted aryl selected from
pyridyl, phenylde napht hyl, qlﬂﬂnol inyl, i sogﬁ% nol i nyl, benZoxazol yl,

benzot hi azol yl, and benzi m dazolyl. One of skill in the art will understand

that a nunber of structura QUElLs  are re @ by formula |I. In one
group of enbodi nents, the irs aredthose i 2 WD 01/ 00579

PCT/ US00/ 18178 whi ch t A& xyfowps on t'le phenylYri¥g4dccupy positions that
are not contiguous. In other rRenbodi nents, the’conpounds are those having

the structural orientations represented by the fornulae: R3 -R2 RZ
(Ii) {1

5 Still further preferred are those compounds having the structural
orientation represented by formula Ia or Ib. Still other preferred compounds, are those of
formula Ia or Ib in which the positions of R' and R’ are switched (or reversed).

Yet other preferred compounds are those in which Ar'-X- and -Y-R?

occupy positions ortho to one another (exemplified by Ij).

R2
Y/

Al X

R’ R!
10 1)

Still another group of preferred compounds are represented by the formula:

3
R o



RZ\ YRR R3B AmA" X/ R A-1 Ar,x R3' XRLR-R R (la) (Ib) (lc) (Id)

2 ~RR-R-R .R\RBI\RR- i AXI / RL' Ar~X/ R3 Ar-I Ar-1 R R3
R3 (le) wobyoasry) (1h) R3 Y~-R2 R \ k'~R2 Arl-1 X and | rXe/Eso0/BIRB3 (i)
(1J) 5 Still further preferred are those conpounds having the structural
orientation represented by fornula la or Ib. Still other preferred

compounds, are those of formula la or I'b in which the positions of R and
R are st chedyd gry b el hnsShofd}fenfir of erred compounds are those in
which Ar'-X- armd—=y- rtho to one anot her (exenplified
by 1j). dY R2  Ah ohé Y%rdup of phiticulbély pr¢fprredStmbodimentshar igrsulpstifteporf er r ed
conpounds are represented by the fornmula: R3 Y= 2 Ar . 1) 13 WO
0%/ DOBTbSEIT isBy o Fher PETGLAT iioe AP ORStee e £ phony
5  compound is represented by any of formulae Ia through Ij. Still further preferred are

those embodiments in which X is —O-, -NH- or -S-; Y is -NH-SO»-; R! is a member

selected from hydrogen, halogen, (C;-Cs)alkyl, (C,-Cg)heteroalkyl, (C;-Cg)alkoxy, -

C(O)R"™, -CO,R"™, -C(O)NR'*R'?, -8(0),-R"* and -S(0){-NR'°R'®; R? is a phenyl group

having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C,-Cs)alkyl, -

10  C(0)-(Ci-Cs)alkyl, -CN, -CF3, (C;-Cg)alkyl and -NH,; and R3 is selected from halogen,

methoxy and trifluoromethoxy.

Other particularly preferred embodiments wherein Ar' is substituted or
unsubstituted phenyl, are those that are represented by either of formulae Ii or Ij. In this
group of embodiments, X is a divalent linkage selected from —CH,-, -CH(CHj3)-, -O-,

15 -C(0)-, -NR' - and —S-, wherein R'! is a member selected from hydrogen and (C;-
Cg)alkyl; Y is a divalent linkage selected from N(R'%)-S(0),-, wherein R'?is a member
selected from hydrogen and (C,-Cs)alkyl; R'! is a member selected from hydrogen,
halogen, (C,-Cg)alkyl, (C,-Cs)heteroalkyl, (C,-Cy)alkoxy, -C(O)R', -COR*,
_C(O)NR'’R'S, -8(0),-R", -8(0)-NR"R'S, -0-C(0)-R"7, and -N(R'*)-C(0)-R",

20  wherein R'*is a member selected from hydrogen, (C,-Cg)alkyl, (C,-Cg)heteroalkyl, aryl
and aryl(C,-Cs)alkyl; R" and R'% are members independently selected from hydrogen,
(C,-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together with the nitrogen to which each is
attached form a 5-, 6- or 7-membered ring; R’ is a member selected from hydrogen, (C;-
Cg)alkyl and (C,-Cg)heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript

25  qis 2; R%is a substituted or unsubstituted phenyl; and R?is a halogen or (C;-Cg)alkoxy.

In further preferred embodiments, X is —O-, -NH- or —S-; Y is -NH-SO»-;
R! is a member selected from hydrogen, halogen, (C,-Cyg)alkyl, (C,-Cg)heteroalkyl, (C;-
Cg)alkoxy, -C(O)R™, -CO,R™ , -C(O)NR'*R'¢, -S(0),-R"* and -S(0);-NR"’R'%; R?is a
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C,-

30  Cyalkyl, -C(0)-(C,-Cg)alkyl, -CN, -CF3, (C,-Cg)alkyl and -NH;; and R3 is selected from
halogen, methoxy and trifluoromethoxy.

In still further preferred embodiments, Ar' is a phenyl group having from 1
to 3 substituents selected from halogen, -OCF;3, -OH, -O(C,-Cq)alkyl, -CF3, (Cy-Cg)alkyl
and -NO3; R! is a member selected from halogen, (C;-Cg)alkyl, (C,-Cg)heteroalky! and

14



In one group of particularly preferred enbodi nents, Ar' is a substituted or
unsubsti tuted phenyl group. Further preferred are those enbodi nents in

whi ch t hav@orverspound is represented by any of formul ae | apctvosegisits . Still
further preferred are those enbodinments in which Xis -0-, -NH or -S; Y
is -NH I me el.ecte 0 d hal .0 en (C1-C8) al kyl,
(C2- éé?)riéi%‘f%ﬁ Byrs fen%?ar E%‘Sé’g}g}r "ké Qﬁ‘ﬂyt {“g%%r&lf fed ) NR 5R 6,

- S( OpaRe a@ﬂ?FS((Q)IQ-'dEB Byl R (OF(@,-ehami, -aNg NOpEihyl aa 0 to 3
subszhrat L%trents sel ect fr%s)}rr hyal o(e§r‘:(@1 ﬁﬂéjf &E@ ()Ebgkfykyl 10

C( O NIz, morEpjedbrialyly, 1 toGNubstiEants Q@Fd@ﬁ@mWIOg&th adiE sel ect ed

enbod FTE frmm e RmaPes d rBHREARY Y e PRiEL 5T zlyy e those
ig

t Bat MRdEaieaehad iRWhedhillemnd®’ Jr@emlla@edendmryu haldgen} dridsR raoup of
enbodi nents, X is a divalent |inkage selected from-CH2-,

15 - oheyyl growy leving fipm Ltg3 sulptirients spdected ifiony halpgaderOGE). apd éﬂl(-} rom hydr ogen

and (G - C8) al&%"lss\ésbﬁte"i’l#u‘ﬁﬁlbgﬁﬁrtéd'é}ﬁia sel ected from-N(R12)-S(O) 2-,
wherein R12 is ydrogen and (C -C8)alkyl; R is a
nmenber sel ect ednfaneprdupdifpgaivnlarlygirefgead efbidiGRne, Ky is a(smistmﬂ)edret eroal kyl ,
Cl-C8) al k , -S(0qg-NR
'SR G g PYRCHY B FARIATeles 2R TOSEOABEHS ROEhICE T ool

59 eg%ﬁ%%@péaﬁgaﬁmayn SfFonAlEY ta thicdagn BB At fr@al klerredyd  and

aryI R16 are nenbers |ndependent y selected from
- hydr agm emlio@ilméfﬁ; al wizich &hd ~@€2~I‘®-)¢re{8er'6a$ RyH;S@r; Rall&@nmtmmt her with the

nitro each t nbered rin R 7
'S & Serts ?fr‘g%r‘é‘g‘f’ #‘Pt?ﬁ?‘h% @C@)é? v, ((g‘ra &?‘HW@Y‘ g@‘d @E@O&) het er oal kyl ;
the sglepRi PEORMS-EO)NRIBUCrS@), TRORAD- sf(e)qZNRHneﬁ sﬁb%bha{yrgﬁw is 2, R
is a substituted or unsubstltuted phenyl ; and is a aloqen or

(C, - Gayhigdooy O to Brsubstitutisnts splpetﬁefrpedraéfrﬁfem@@?m sOHx-CP@n @alkylN or -S-; Y

1% Sy, T B R SE A ghCE 20 ° o

-S( O ftetiody antkrifitofIntethdx5R 6; R2 is a phenyl group having fromO to 3
substitutents selected from haI oe% al kyl ,

- C(O) - ( Cl- C8) al Ripyer partrpyladyprefery fn@ﬂavmwmmwssm@ sel ect ed

from 0 %H%rngé{ t eferred

embodi nﬁ@%ﬁ? gﬁ&kﬁﬁl}g %Xgﬂjg%ﬁ‘[ 5‘];66%}% avi n trh(e)}m{)]f ﬁ%hﬂaeﬁt{gb@ﬁn ttg{gnt S

sel ecireap 6f @ﬂ’mdtbﬂnege,nX is mal,ent-lﬁfﬁ-ltage & & tedG5dml KGH,-, -CEREH:J-C;O-C8) al kyl  and
[ r sel ect ed. f1,9om hal ogen

-N2; R
(2@2_ c@f@& %@5?9 v Wherein R'"™ is a member sele(c ed frox%x %yr@ggen and (C,-
Cyg)alkyl; Y is a divalent linkage selected from -N(R'?)-S(0),-, wherein R'%is a member

selected from hydrogen and (C;-Cg)alkyl; R' is a member selected from hydrogen,
halogen, (C;-Cg)alkyl, (C2-Cg)heteroalkyl, (C,-Cg)alkoxy, -C(O)R"*, -CO,R",
-C(O)NRR'S, -§(0),-R", -8(0)¢-NR*R"¢, -0-C(0)-R"7, and -N(R'*)-C(0)-R"",

25  wherein R" is a member selected from hydrogen, (C,-Cg)alkyl, (C,-Cg)heteroalkyl, aryl
and aryl(C,-Cy4)alkyl; R and R'® are members independently selected from hydrogen,
(C1-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together with the nitrogen to which each is
attached form a 5-, 6- or 7-membered ring; R is a member selected from hydrogen, (C;-
Cs)alkyl and (C,-Cg)heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript

30 qis2; R?is a substituted or unsubstituted phenyl; and R’ is a halogen or (C,-Cg)alkoxy.

In further preferred embodiments, X is —O-, -NH- or -S-; Y is -NH-SO»-;
R' is a member selected from hydrogen, halogen, (C,-Cs)alkyl, (C,-Cg)heteroalkyl, (C;-
Cg)alkoxy, -C(O)R', -CO,R™, -C(O)NR'®R'S, -$(0),-R"* and -S(0)-NR"R'®; R?is a
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C;-

15



14 WO 01/ 00579 PCT/ USO0/ 18178 (C,-C8)al koxy; R2 is a phenyl group having
fromO to 3 substitutents selected from hal ogen, -QOCF3, -OCH,

- C1- CBveb kybos79 C(O) - (C, - C8) al kyl, -CN, -CF3, (Cl-C8)al kpcT/asa/18118H2, nore
preferably 1 to 3 substituents selected from hal ogen, -OCF3 and -CF3; and

or ot ORI E D eRIBY i el R o NER PR o G0 IR EPRdopendent | y

a hal ﬁ@moﬁ?ah&rmuopg]ﬁa%x}group having from1l to 3 substitutents
sel ect fromh ogen, - , and -CF3. Ar' is substituted or

u ns ubst i tuted pblratldiyﬁlrthfrr poeferred empodimeptsr Ar'd pmglylpgremeh&ve%s &aBodi ment s,

thos é@?ﬁo%ﬁ)bﬁ%%‘tgtsel% frgﬁlnl?alrl:lejgse%l}lo rﬁ(’onuntrjldl(s6 re 6zre ente %graﬁ;egf”ed are

f or mJCQﬂkWaﬁdh[\m&gR‘ isam&nbéd sefddfetih‘ﬁfm nﬁlegar I(édC@)aﬁcyl t(ﬁl@se embodi ments in
which X is -0- menpber . sel ected from

hydr o@éhetemlkdb@rﬁi (Qlc,Cs)@Bw, ﬂé*yPS a ?@wtzsoﬁeﬁlé}”&gﬁ&w 0 t? FouRsEUE DXy, -

0 OF\R 3 6ic,R2
ohenyEested T done OREL O B O, B R O, A G e

- OCF3Cs)al@i andONBII;— ey apiesdrably 150 BED)sti@htsGR)eatddyfrom hakgen, GPQFz e@L- C8) al kyl

d - NHR d f hal t h | th
O her—s eR0B 5 9eleeisn droas hgeuh BroRRd NipurTEramhy. Ne: blibet {Turea or
ﬂbsub&&femh%ﬁlb%fmaxé are%&eﬁmﬁﬁhtw%dwearé @&heﬁ&é@ts@&n agiatdpen, of formul ae

I'n th group of enbodinents, X is a divalent |inkage sel ected
from axﬂ-]?z-l,s a—pﬁb(xﬂl-g‘i‘g’up having fr@@ 1- t@@@)lbstltuh‘d(lt?S)?lecaddrmlshalogﬂ’ﬂer@c »R 1is a
nmenber d fr qQgen,and di val ent |inkage
el et CpoMOskpreIGTyts A5 35 £ 35NER erop B e Hrofamd o MBIERES ¢ om

hydr Ogﬁﬂ;aﬁaq bée.- C8) al kyl ; R i s a nenber selected from hydrogen, hal ogen,
(C1-G8)al kyl, (C2-C8)het er oal k NI(QC1 C8) al koxy, -C(O R14, -CO2R14,
-C(O) NR15R16, - xg)lpatmrzparncgé mrskembodimeag(sophereompoypgds are

& o@})eﬁcén‘?dﬁ%@"e% Fofid Ay 4@%@““22’5@% FRRFEHERY 12700 e
are nﬁﬂ&@ddsfrcblﬁ(ﬂnangaﬁl,emdw afié L@E;L atisfardovalént dlmhmelec(eﬁﬂ%@)}wl deyiip and

(C2- C8) het eroal kyl, or taken taqgether vvlth tro ch each is
at t actied-¢EPm-& an%qoné?lnafloﬁém?éerongr‘? hiva 53‘7“ gﬁs ‘(g—:?rog’e Ected from

P%?(rag%% %f’gf rom lak{%l Nt he u%&lc??%%tgétga ngdroéé%ghz}ﬁgﬁbzxcg%a‘ggtﬁ lLJtsegnor
" unsub€f)alkyt, €@, - p]@)saﬂgdxy aad CNR R ® rawbighR 'dand @ekeleGgyl diokmkydrogen,
20  (C,-Cg)alkyl, aryl and aryl(C,-Cs)alkyl; R’ is a phenyl or pyridyl ring, optionally

substituted by 0-3 groups selected from halogen, (C;-Cg)alkyl, -O-(C,-Cs)alkyl and -CN;

and R’ is halogen, cyano or (C;-Cy4)alkoxy.

Ar! is substituted or unsubstituted naphthyl

In one group of particularly preferred embodiments, Ar' is a substituted or
25  unsubstituted naphthyl group. Further preferred are those embodiments in which the
compound is represented by any of formulae Ia through Ij. Still further preferred are
those embodiments in which X is —O-, -NH- or —-S-; Y is -NH-SO,-; R' is a member
selected from hydrogen, halogen, (C,-Cg)alkyl, (C,-Cs)heteroalkyl, (C;-Cg)alkoxy, -
C(O)R", -CO,R™, -C(O)NRR'S, -S(0),-R'"* and -S(0){-NR'*R'®; R? is a phenyl group
30  having from O to 3 substitutents selected from halogen, -OCF3, -OH, -O(C,-Cg)alkyl, -
C(0)-(C;-Cyalkyl, -CN, -CF3, (C;-Cs)atkyl and -NH>; and R’ is selected from halogen,
methoxy and trifluoromethoxy.
Other particularly preferred embodiments wherein Ar' is substituted or

unsubstituted naphthyl, are those that are represented by either of formulae Ii or Ij. In this
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In further preferred enbodi nents, Xis -0-, -NH or -S-; Yis -NHSX2-; R
Is a nmenber selected from hydrogen, hal ogen, (C, -C8)al kyl,

(C2- C8) havenveadskyl , (C, - C8)al koxy, -C(O R14, -CO2R14, - CO/MNRIBR1B,

-S(O-R 4 and -S ONRI5R 6; R2 is a phenyl group having fromO to 3

substitutents sel ected. frogm_hal o 01/ 00579
PCT/ 880 afevwdinegnis X si2 le@("@)l“@‘e& i%ﬁcéﬁwmoa& o&gﬁhskc ‘e8)al kyl and
- NH2; fﬁft it "gréfeie%ct ed r}%&&hﬂ"als%ﬁ&nbép%’éfé%ﬂ fﬁﬁ@h drofbdiomgt hoxy. In

still rred enbodinents, Ar'_is a ri oup having from O
to SGst‘lle; Yueatls/aimt buokagd Sellectnﬂfﬁ!@hogﬁﬂ )SGQFB,,Wh@iHR%(S@ mewpell kyl , - CF3,
(C 5

C8 nb d.f
(C éS}f'& t‘@%noﬁépéﬁdm1 alrsi(?enr@@% t%ﬁ%ﬁroowog gnphenyl group

hQVI gl Cg)eﬁr‘(d) Gg?al 1s Sttgl)ﬁdﬂéxﬁﬁlmc 1, (@pb@@n@dyfm@)}tﬂél R - OCF3 - OH,
and -NH2, nore

C -C8)a | Kk
pref eCé(B)NR o 0% 14’5 1&(@&11%43 SI%}; e@t‘é@)fﬁon%ﬁ%tﬁ%ggh'c( > 3’ and -CF3; and

R3 is ,sel.e edfro furth 10
R Y e R e R e s Y A
hal ogaa aryl@l\dcﬁﬂkys RY aﬁdem‘? bxegmﬁmlmerh &Mep@déntdymeledtc{d ﬁomdiyﬂtogeu,t ent s

sel ect ed from hal oge refera

b
3- pyr(Cerfis)add @pd K@vpﬁbetﬁ% roé(ﬁg@ﬂtﬁgﬁqﬂfeﬁé‘ﬂﬁ’s‘hggltrqgﬁﬂ F%épgﬁ eﬁﬂb\?e In still
bhef naaféd' {GHh %fs' m%&@fﬁérﬁﬁ&e&ﬁhg%“‘?ﬂ ShenfbRE s QIRPHA YA Gen (T, I epr esent ed

for Ar' 1s a pyrid ring having a single ‘subst i t uent
fsel edtge)ﬂlkfllrade(G&C@HEtemalm:‘fhe anbbcripF81s axX intsger afifican 8o 2 ihnlsamnstal ect ed
romthe Loup and pnbl ons, th Yis a
o van et Rebgouaiedir bgBhidationy’ BubRCR S IRiREeR 8 T GRATORE o O o R
i's sel ected frclﬁ‘tﬂﬁfﬁ’ér%ﬁﬁ@me&‘é&h@&ﬁﬂ»en@y&ﬂ@+0( CNH 8)8L:kwis -NIEBOGB) al koxy and
C(O)NR15R16 in which R15 and are sel ected from hydrogen

- Cg) R iy la, membydr selncted frpm(lydtogeashalbgen, (CiRGs)akkyh (@h@n)}lletema“@ﬂrﬁ(cdyl ring,

18 ( el 250 CERR Y R PSR Bl TR TR ) ")

S ubstﬁﬂeuylegioﬂf hwb&hldwtmbstapt&l&cﬂelemdm Balogh, cOCPar-OH; Ot -y
preferred enbodi nen a substituted or 25 uqsubst [ tut ed napht hyl
gr oupCs)alkyk r@ﬁo);iﬁefe)aﬂl@d “Ql‘é -Chodr &mdail aadh cNHpandil dh seleded B88pound i s

repr e}§a%1gteg Q%o@%&’&ﬂfugf&%tﬂ&)l a through Ij. Still further preferred are
In still further preferred embodiments, Ar' is a naphthyl group having from
20 0 to 3 substituents selected from halogen, -OCF3, -OH, -O(C,-C¢)alkyl, -CF3, (C;-
Cg)alkyl and -NO»; R! is a member selected from halogen, (C;-Cg)alkyl, (C,-

Cs)heteroalkyl and (C,-Cg)alkoxy; R? is a pheny! group having from O to 3 substitutents
selected from halogen, -OCF;, -OH, -O(C;-Cg)alkyl, -C(0)-(C,-Csg)alkyl, -CN, -CF;3, (C;-
Csg)alkyl and -NH,, more preferably 1 to 3 substituents selected from halogen, -OCF; and
25 —~CFj; and R? is selected from halogen, methoxy and trifluoromethoxy. Yet further
preferred embodiments are those in which R! and R? are each independently a halogen,
and R? is a phenyl group having from 1 to 3 substitutents selected from halogen, -OCF;,
and -CFs;.
Ar' is substituted or unsubstituted benzothiazolyl
30 In another group of particularly preferred embodiments, Ar' is a
substituted or unsubstituted benzothiazolyl group. Further prcferfed are those
embodiments in which the compound is represented by any of formulae Ia through Ij.
Still further preferred are those embodiments in which X is ~O-, -NH- or -S-; Y is
-NH-SO,-; R! is a member selected from hydrogen, halogen, (C,-Cyg)alkyl, (C,-
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t hose enbodinments in which Xis -0-, -NH or -S-; Yis -NHS®2-; R is a
menber sel ected from hydrogen, hal ogen, (C, -C8)alkyl, (C2-C8)heteroalkyl,
(C, - C8) alwkoxnypo579 C( O) R14, - CO2R14, -C(O NR15R16, - S(O) P- RrdT/@inah/18178
-S(Oy-NR 5R16; R2 is a phenyl group 30 havi ng fromO to 3 substitutents

sel ected from hal oge Q.C I C8) al k
- CN, Ca)bptgro M»(@)@I%@Wargd)ﬁm CQ?R:I Ré%(%ll@é §6))P Igfgl oge%a ?lrlet hoxy
and tsgb@1 W%ﬁtm§¥;glsl%hgfou‘ﬂq{aw cﬁﬁb%o@rsﬁﬁﬁftﬁt@ﬂs%l@&éﬁ meRt S wherein Arl

s su I tuted g are those that are represented
by ehilbgen, eDCFgr-OH, a@(Ger@alkﬂ C(By- (ﬂn@; aliy, w,oQF(a,d@zeCsmm@sde/ 18178

grou f epbpdi nent I s a dival ent Ietedfrom CH2-,
- CH( Jrgolsseleﬁff% haﬁ\msn g"r‘l’éyag‘li{nr}t\'fr?g By n "1 is a nenber selected
fg om hydr ogen @ygkr (o %lcula%)zp@é%ﬁfbd eMbbcﬁm%anwtﬁJrﬁﬂLArl jsnsBgiusdloect ed from

i

-N(R12)-S(O) 2-, wherein S a nenber selected from h drogen and
( C, - Osjubbtityted banzathiagolyle medhossdhas @rersprasenied hyi eidlss o f foynpigely anl-

(SRR i G SRIEA KRB ithien! g AL o RO REB(GIERRI4 . - C O

Rl4 i@, (m)thRé‘ 3! eit-ad, \bnﬁaﬂnmfdﬁmemmbeﬁa@&)da&mmyd(o@eﬂmo@e eroal kyl ,

aryl and ary I d I

oo eyt i B S i R e

?zgs Qél%t@(gﬁ‘g 1/d eﬁr&ng lﬁp I?tlg @%Bﬁ%e‘}@él@&t@d Bom }@fdn% en/- menbered ring;
'S er s ecte ‘dr ogen, )a kyl "a

( Cﬁ 581))@3‘ €CodlgJajity], ([h@g)imtmczrlkyit (G- Céalanxy,nCé%m ,OCQ‘zRgm 0to 2; the

subscri h d

e S OBR TR on S Bl BRI TR MR R LR ERERI 26 e
- C'gls’ere\{n RS s Nﬁieﬁ%r seledted ﬁ§m%ﬂﬁ%§éﬁr((§fﬂlgzgkﬂd(¢{ Qﬁh&héﬂi’aﬂ@ﬂ? rhrylha| ogen,

al kyl , }heter al kyl Cg 4, -CO2R14,
C( OphiRaSR(H; Cﬂﬁk@) B- W%wen@&e@mmﬂ@ﬂ )F%Zlei‘:@deﬁ% bighlog@l? ;oup havi ng

Ly Ty Dalled 58 fat Cofedalil SF lken iRl Fid¥fdainpi b dwnibhigpa B 22

sel egfifshell ForM a Ba|606E%mdﬁﬂidﬂé&<ﬂngrld7 id mkbmbeasekicted>yom hydmgeﬂ I(Cf-ur t her
preferred enbodi nents, i s a naphthyl roup aV| 9 %6 m 20.0 to 3
substGslalied agd £e4- Sc)béraroraﬂwnth%w%@wtnw egf@q @0 IQ%F‘IR?F“P‘ CF3, (G, -

G b 15yt BT PR 08 i ity o (€

substitutents In further preferred embodiments, X is ~O-, -NH- or —S-; Y is -NH-8O,-;

20 R'is a member selected from hydrogen, halogen, (C,-Cs)alkyl, (C,-Cg)heteroalkyl, (C;-
Cy)alkoxy, -C(O)R™, -CO,R™, -C(O)NR'R'S, -S(0),-R'* and -S(0)-NR"’R'®; R?is a
pheny! group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C,-
Cg)alkyl, -C(0)-(C-Cs)alkyl, -CN, -CF3, (C;-Cg)alkyl and -NH; and R? is selected from
halogen, methoxy and trifluoromethoxy.

25 In still further preferred embodiments, Ar' is a benzothiazolyl group
having from 1 to 3 substituents selected from halogen, -OCFs, -OH, -O(C,-C¢)alkyl, -CF3,
(C,-Cg)alkyl and -NOy; R! is selected from halogen, (C;-Cg)alkyl, (C,-Cg)heteroalkyl and
(C:1-Cg)alkoxy; R? is a phenyl group having from 0 to 3 substitutents selected from
halogen, -OCF;, -OH, -O(C;-Cg)alkyl, -C(0)-(C,-Cg)alkyl, -CN, -CF3, (C,-Cg)alkyl and -

30  NH,, more preferably 1 to 3 substituents selected from halogen, -OCF; and —CF3; and R}
is selected from halogen, methoxy and trifluoromethoxy. Yet further preferred
embodiments are those in which R' and R? are each independently a halogen, and R’isa

phenyl group having from 1 to 3 substitutents selected from halogen, -OCF3, and -CF3. In

particularly preferred embodiments, the benzothiazolyl group is a 2-benzothiazolyl group.
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sel ected from hal ogen, -OCF3, -OH, -Q(C -C8)alkyl, -C(O-(C, -C8)al kyl, -CN,
-CF3, (C - C8)alkyl and -NH2i nore preferably I to 3 substituents sel ected
from hal ogen1/00s@CF3 and 25 -CF3; and R3 is sel ected from pat/ogensitset hoxy

and trifluoronmethoxy. Yet further preferred enbodinents are those in which

R and R3 are eagh igdegeadentlé 8 Egllogeni lapd R2 is a phenyl group
having from 1 . hal ogen, -OCF3, and -CF3.
Ar' s substituh@gomér dgfeﬁgbgﬁdﬁlwlﬁq&ﬁemuwwémswlﬁs@not her group of

particularly preferre ment s is a substituted or unsubstituted
benz stbstidztod gf unpnbstisutes benzeanzalylereyn: diprtheeprefieed arethosei ments i n which the

d
or o afied ot PR e UsibolRY i Traro e oo e hroueyg | 1T
- BH G- further préfeﬁe&&f&lﬁbsesehﬂﬁﬂirﬂdlti inowhibly O is g€, -NT&! @geh; YGCL- C8) al kyl , (C2

17 W0 01100579, PCT/ US00/ 18178, CB) het er ol Kyl ).al koxy, -C(O Rl4,
- C02 RNH-SOg )M:?i er selgctsd Y‘é‘ﬁﬁen?‘ {"@f (QR% l@ﬁs a phenyl group

h l.4

ao\(“01 &e;ié}ﬁ%‘(l%lt R: C‘f %?@(?;é' g@# éﬁzﬁm eé(@gégvﬁ(aecﬂi ?alllkyl and NH2 and
Rg r |t Isgg?zjaﬂm‘ém‘rﬁfe $6mrzhpﬂengbgrpup’rm\hmg< frogmjtot} sxmlsummmsaseﬂmeat;d fr@n Ot her
gnsutﬁa!qgﬁ):t éﬁber@é{‘zﬂgfﬁ) iﬁlﬂ(ﬂ%{@ \é%'sée)f‘ﬂé(ﬁ 'gﬁe’?éﬂp@gg@?%%@?{'ei t her of
hor "WHAE ahli ROfs ddiected ﬂ?othi‘l'aﬁ) Gﬁ%'&h&fy ﬁﬁbﬂﬁh&%ﬂi&hox& is a divalent |inkage
sel ect ed rom-CHZ- (CH§) (O-, -N(R)- and -S-, wherein R’

is a menber sel@mtsephrtlcldmlﬁymf@@émmm@ts wigein Aylis substigited ofi val ent

| i nkage s dfro R e e 10 sel ected
f r om YHTERS g‘&ﬁﬁ‘} Woi‘%n]yéﬂélg%? ﬁl(ag’re iTRPIESS r‘}&ﬁbbé're%éfé {O%Hgﬁgglnﬁgrr%/dr ogen,
hal O%rihxs @% @kﬂiﬂ@uimexﬁﬁzé %) diedlaft diakkad seldcfed- mamxycmaig) R14,
- CO2R1 NR15R16, “&P)p Rl4, -S(Qq-NRISR 6, -O C(O) - and
- N( ;?1@ é((@) FN(R Wied e5n WeerEin R azS#é%%ber§@P@€{l§@n¥b¥ﬁ%ﬁmnéé€ﬁ (C1
I el and R16
252 el Y g FR Bl ot i i A e
( C2- GR)daetigraaahidtbogenind (&Jﬁéﬂ‘k)dlbgeR &ra mémbertsetectedtfrag épdiogemhi ch each is

Py r dgrgen(E-Cumis (G Caneiepes bikere B O R e Ter i pt pis an
:Jgtsﬁ%st(l ?&R gm%nh%] OR24 dd%ﬂﬁsjglgp Ihg%gg(g)nRgr %deB?(CRSSa 0>L<]€§;/)l§t tutedor
wherein R'is a member selected from hydrogen, (C;-Cs)alkyl, (C,-Cs)heteroalkyl, aryl

20  and aryl(C,-Cy)alkyl; R' and R'® are members independently selected from hydrogen,
(C;-Cg)alkyl and (C»-Cs)heteroalkyl, or taken together with the nitrogen to which each is
attached form a 5-, 6- or 7-membered ring; R'7 is a member selected from hydrogen, (C)-
Cs)alkyl and (C,-Cg)heteroalky!; the subscript p is an integer of from 0 to 2; the subscript
qis2; RZis a substituted or unsubstituted phenyl; and R’ is a halogen or (C,-Cg)alkoxy.

25 In further preferred embodiments, X is —O-, -NH- or —S-; Y is -NH-SO2-;
R' is a member selected from hydrogen, halogen, (C,-Csg)alkyl, (C2-Cg)heteroalkyl, (C,-
Cy)alkoxy, -C(O)R™, -CO,R", -C(O)NR'*R'S, -§(0),-R"* and -S(0)-NR"’R'®; R*is a
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C;-
Cy)alkyl, -C(O)- (C;-Csg)alkyl, -CN, -CF3, (C;-Cg)alkyl and -NH;; and R? is selected from

30 halogen, methoxy and trifluoromethoxy.

In still further preferred embodiments, Ar! is a benzoxazolyl group having
from0to 3 substituents selected from halogen, -OCF3, -OH, -O(C;-Cg)alkyl, -CF3, (C;-
Cg)alkyl and -NO»; R! is selected from halogen, (C,-Cg)alkyl, (C2-Cs)heteroalky! and (C;-
Cg)alkoxy; R? is a phenyl group having from 0 to 3 substitutents selected from halogen, -
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In further preferred enbodi nents, Xis -0-, -NH or -S-; Yis -NHS2-; 20
R is a nenber selected from hydrogen, hal ogen, (C, -C8)alkyl,

(C2- C8) havenveadskyl , (C, - C8)al koxy, -C(O R14, -CO2R14, - CO/MNRBIRIB,

-S(O p- R'4 and -S(Og-NR5R 6; R2is a phenyl group having fromO to 3

” ol P, Dby Aty ety LB BoM R QN SRy g 8ot cct oo

frO re?a!amgqrtoy,mawmféﬁ@mec&éd frbrH BRREEA, NOCY; ar®-CRy;sinl R’ i€ sulédnay preferred
enbodi nents, Ar' is a benzothiazolyl group having from1l to 3 substituents

sel ebmchatogsm mathoe and trimommetimxy. -W@ﬂ@pﬁ@fﬁw empgdimenis@re cg) al kyl and

I S, .selec fro oal kyl and
(& L tg5ineBh ST R B AR BB ondya naiBkal, K RGSEBAEMBIGE 0%, KV
sl egiaflg fropm to@éwgﬁuﬂtentﬁﬁﬁted ffdrh halOp el ~-OBF ala - CF; (Ir@)&rt@cﬁ]]ar@B) al kyl ,
-CN, -CF3, (C, -C8)al kﬁ/e and 30 NH2, rmr&ﬁ{? refera 1to substltuents

sel eéteé‘ﬂ’feﬂrf‘éﬁhq‘iﬁp‘%ﬁéﬁ benzpxazglyd eraupds a az? UBct ed from hal ogen,
methoxy and { il QL0 unclBlitiiti beAmRhagéiel red - embodi ments are those
in which R an each | ndependently a hal ogen, apd R2 is a phenyl
group haV| ng f[mmoihdr(grtﬁdpsmibmttldulmbmrsfesred embedinfetntsmAhalS@gen - OCF3, and

I’tIC | ar | referr enbodi thlazolyl group is a
2 beﬁ‘it&flﬂﬁt i ypsu %d YiogguR %%wagffg 7 a?'ﬁ hogF| i's substituted
% Ogﬁxﬂbameh%ﬁ%{?&%%a gbmld s Re2ORhRAbYBROWP féHmula Taitkrelak iy preferred

Iments, Arl 1s a stituted or unSubstituted benzoxazolyl group.
Fur t Seitl ftledr prefemiedaare thdse sebodimixath inevitich Xris whi,chNH-Hw -Sonpéund i s

f la th furth f d
! hos N Bng Risadtrmogelentes Hrom ROk HRoptn, (@ -Bupint Cpgs b 7 R TS A
”enb%}lﬁ%lr@«ﬁﬁﬁd(dl @%)mtaaﬂr ogcg) R'haCogrM, cc(O)N@SﬁI&F ksto)p(lczan@s) het er oal kyl ,

al ko ONRS S(O-R 4 and -S(Og-NR
15R16$ Q%}N& Ba ,pl?qelﬁyllphgnﬂtﬁﬁOWmMVW ﬁ‘PTBMtG 3t5(9b91t§iﬁﬁ§t5ie’ceﬁtteérf‘t°§1 sel ected from

?@ 0%1;85?1}(%%09;00“‘%&)21@ Rg (C§e(fcéct edQ?Nc??n}I%g olg%8 a@e dgjs and
trif NI aneRheglectt Him hﬂbgetrx;uieﬂrdxy apda‘lﬂlrdreldeﬂmbpdl ments wherein Ar' is

substituted or unsubstituted benzo are these that are represented
by either of f&thenpagiquiarlypreferred ppy 9@ &r‘lﬁ}EﬁSe‘BfArehso%’&TF%ﬂWg Xis a

di valg bS{ll!u% 1?1‘311&% ?T%f: kYL T}gt"gre’re r either Of forrngca?)lfor ;.N(R11) - and

-5-, erern er sel ect ed rom hydr ogen and
In this group of embodlments X is a divalent linkage selected from —CH,-, -CH(CH;)-,

20 -O-,-C(O)-, -N(R')- and —S-, wherein R'! is a member selected from hydrogen and (C)-
Csg)alkyl; Y is a divalent linkage selected from N(R'?)-S(0),-, wherein R'?is a member
selected from hydrogen and (C;-Cg)alkyl; R' is a member selected from hydrogen,
halogen, (C;-Cs)alkyl, (C,-Cs)heteroalkyl, (C;-Cg)alkoxy, -C(O)R', -COR'?,
-C(O)NR'R'S, -S(0),-R™, -S(0)-NR"*R'®, -0-C(0)-R"", and -N(R**)-C(O)-R"7,

25  wherein R'*is a member selected from hydrogen, (C;-Cg)alkyl, (C,-Cs)heteroalkyl aryl
and aryl(C;-Cy)alkyl; R' and R'® are members independently selected from hydrogen,
(C,-Cg)alkyl and (Cp-Cg)heteroalkyl, or taken together with the nitrogen to which each 1s
attached form a 5-, 6- or 7-membered ring; R'7 is a member selected from hydrogen, (Ci-
Cg)alkyl and (C,-Cg)heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript

30 qis2; RZis a substituted or unsubstituted phenyl; and R? is a halogen or (C;-Cg)alkoxy.

In further preferred embodiments, X is ~O-, -NH- or —S-; Y is -NH-SO»-;
R! is a member selected from hydrogen, halogen, (C,-Cg)alkyl, (C,-Cg)heteroalkyl, (C;-
Cgalkoxy, -C(O)R™, -CO,R™, -C(O)NR'*R'S, -S(0),-R'* and -S(0)-NR"’R'*; R? is a
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C;-
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15 C8)al kyl; Y is a divalent |inkage selected from-N(R12)-S(O 2-, wherein
R12 is a nenber selected from hydrogen and (Cl1-C8)al kyl; R is a nenber
sel ect ed wo omvdsydr ogen, hal ogen, (C, -C8)al kyl, (C2-C8) hepreT/maddsii7s

(C, -C8)al koxy, C(O) R14 (I)2R14 -C(O NR15R16 - S(O) p- R14,

-S(O) g- NR15R16, - -R R14) - C§ grein R14 is a nenber
sel ec@édlkﬂ eﬁ(@byﬂeoéjeh kyt CCNCSC)‘EBI ké -Colplisy wM@P%Rk% selegted | frorg angd

aryl (C C4) aI e menbers i ndependently selected from

hydr olbde O&fnﬁ}gqm) rg\g‘? - C8) het er oal kyI or taken together with the
nitrogen to V\:hl Listilafafthérprefeiredietnbodifrents, Ar&s,ab@nzmndaizotyérgbmped ring; R17
is a nmenber selected from 0 ( h roal kyI

t he shaysg irpm Optol%Suéﬁ‘t}‘?ﬂt%&é?“‘?ﬁgg?ma‘%f%e{"o TQ\H gﬂgéﬁz}é@] i's
( ésu?g (I{:ﬁ'z%lﬁgl QJSSN@U?S;S' sbibRd sRALANberR (@, - 8@alk§/l Qcpéjgﬂﬂ%%zﬁ’ﬁyl and

urther preferred énbodine -0-, -NH or -S;
Yis chaa&oxy, R 1sra3>hanyirgn@arhas'mgaﬁomd) tbrWHthﬁD@énlecﬁdlf@QEn

Cl- | kyl k R14,
( -C(O a%epz/ 60C£ %él@l W{(’é @)&Ei-@%ka lﬁgﬁys- CEs el)ﬁ'e%rl’fsailk grg(%g havi ng
from ﬂHsoméreS;#be}dbth e §ub%ﬁh@ﬁtts%élef:té@ ﬂmohahaggdm, -OCEFR&hd ~@H; an
C8) al kyl", - -CN, -CF3, )al kyl and -NH2; and R3 is

seI ectsedletnedrﬁormbalheﬁmg@moxmﬁwoametﬂlm | Xé?@ﬁb@%ﬁ@ﬂefln still further

ferr .enb $ e 2 to 3

Clibs  PRBREERE R P ich Rap gy Rr R ARERI oo b AP) PASLED apd ORI 12 5 .
C8) al kdny@pbup Ne¥ing Roni § te®bestiaderfts Qﬂ&d&ﬁd figamalogen,-OB)R) dnd CF; In
(Cc2- )heteroal kyl and (Cl1- C8€al koxy; R2 js a phen%ewgmgiu fer ng fromO
to 3 Barbgtrlaﬂmp@rf@%edsen‘é@rleeﬂf,rt WW!@@@?PIY‘ ZOURNS agRiy} US00/ 18178
OCF3, 9—! -Q(Cl-C8)al kyl, -C(O-(C -C8)alkyl, -CN, -CF3, (C -C8)al kyl and
- NH2, e preferably 1 to 3 substituents sel ected from hal ogen, -OCF3 and

- CF3; and R3 i s Askisaabgituttd omﬂsabngmng gmbhmrbg gm ml ihyluor orret hoxy. Yet
further preferred enbodi nents are in % t g‘&d R3 are each
Ay egpadigestsy,

i Rependent |y althaathse groupff pagiqular ng ii¢ from1 to 3
SUb st k&ﬂégﬁl@éri rﬁﬂs%ﬁﬁﬂe& qamih Qgﬁﬂqumgﬁfﬂ gréipd F'ugﬁgr preferiedlatd @gsar |y

preferre ments, the benzoxazolyl dgroup is a 2-benzoxazolyl group.
Ar' |smb0|djmentsun@dn@rthg ngmp@undugrmes@em maaméfqnnum TaMengt Ugr oup of

e S B Sr S R Ps AdPe e LN LSl ursebet
the coqrAMd; R'SisraQﬂérﬁB&@El%ﬂte@YroﬁﬂMyd?f)gérQhﬁﬂbgaﬁ (Cachangudt, j .

20  Cg)heteroalkyl, (C;-Cg)alkoxy, -C(O)R', -COR", -C(O)NR"’R'®, -S(O),-R'* and
—S(O)q-NRlst; R? is a phenyl group having from O to 3 substitutents selected from
halogen, -OCF;, -OH, -O(C;-Cg)alkyl, -C(0)~(C,-Csg)alkyl, -CN, -CF3, (C;-Cg)alkyl and -
NH;; and R is selected from halogen, methoxy and trifluoromethoxy.

Other particularly preferred embodiments wherein Ar' is substituted or

25  unsubstituted quinolinyl or isoquinolinyl, are those that are represented by either of
formulae Ii or Ij. In this group of embodiments, X is a divalent linkage selected from —
CHy-, -CH(CHs)-, -O-, -C(0)-, -N(R'')- and -S-,  wherein R'" is a member selected
from hydrogen and (C,-Cg)alkyl; Y is a divalent linkage selected from NR")-S(0),-,
wherein R'?is a member selected from hydrogen and (C;-Cg)alkyl; R' is a member

30 selected from hydrogen, halogen, (C,-Cg)alkyl, (C,-Cg)heteroalkyl, (Cy-Cg)alkoxy, -
C(O)R™, -CO,R™, -C(O)NRR'S, -S(0),-R"%, -S(0)-NR"R"¢, -O-C(0)-R"’, and -
NR'-C(0)-R", wherein R'*is a member selected from hydrogen, (C,-Cyg)alkyl, (Co-
Cg)heteroalkyl, aryl and aryl(C;-Cs)alkyl; R'® and R'® are members independently
selected from hydrogen, (C,-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together with the
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Still further preferred are those enbodinents in which Xis -0-, -NH or
-S; Yis -NHS®2-; R is a nenber selected from hydrogen, halogen, (C 1
- C8) al kylwo 0ms74C8) het er oal kyl , (Cl-C8)al koxy, -C(O Rl4, PCOPRInS178
-C(ONRL5R 6, -S(OP-R14 and -S(0O g-NR15R16; R2 is a phenyl group having
fromO to 3 substitutents sel ected from15 h

- O C, hitgyesnity whichmag i atiaclkeg)f am&w - @O 7-meip efe% éfgc%) af RW“%?{H NH2i and
R3 Is g]?!:tgii tfr% fé}f&%éﬁa @ﬁg@éﬂ(%nt g@ﬁ m%?f%térﬁéﬁ(bl“@k%ﬁ%?%? is &% MBdger

artlc n Ar’ '1's substituted or
unsub$>tf ififout @eb bethzsubsdxapmi ig12; RAiser substitetetiloaunsubstitutsdrpbenylt entl Byisai t her of
formulae i or CJQQ In this group of enbodinents, X is a divalent |inkage

sel ecthalpeen e Cicpalkoxye cH3) -, 20 -0-, -C(O) - -N(R') and -5-, wherein R'

i sga menmber sel QHtf&%er%ijPé{ﬂérﬁlSlﬂfkn&ﬂg X@LOIBNHL&VLS Y issnai-goyal ent
I|nkage selected from-N(R12)-S(O2-, wherein R12 is a nenber selected

f r om W/ds egemtzen deléw;d frsnaiykydgenphalogena(Grefnalkyls @E@B)éﬁtefqaﬂ?ﬁl H{dr ogen,

hal og fraLc) 1 KQw¥sn16.6(20) R14, - CO2R14
c?%?fﬂ#& Cé ‘gin(@(% N&@Pé‘é E‘HC@@);“-’ R Ran’ C% |
- N( R1 gmd% Haw @Mﬂ&mI3mu&tﬁuueﬁtsaemmbefonsn;uegetneebcm nOthdD(Igen
rrefzmt)d &3 déheteroal kyI aryl and ar Cl-C4)al kyl ; R15 and R16
are ky, i@ pEhdentlkyl, SeNedifadGireans! h;’/](ﬂnég >, andc} ’@é?’é?‘ﬁ?/lfm&hd
et er oal k Kgg ether with the nltrogento whi ch each is
at%agﬁégogfeg’r% lh %y an(g{n tﬁogrsg/er ed ring; R7 is a nmenber selected from
hydrogen, (C, - Qﬁ)s&lllfyﬂthﬁlpdaféx% @RbdutimentopAK ik » gimelisylas dsdgpinofinyls an
integer of fromO to t he subscr

2 d
uns?bﬁplﬂmbfé’dn&)ﬁ@ﬁw to %mstﬁsefi% 8%64%?24 Ba@rhaﬁgse(*cp(%) éﬁﬁio@ I'ST Int f LrGt her
prefer W(

menberé 28}(@ sted” r@ mgs)ﬁlkgr %Igle#bz gig%}]e%fed fﬁ)m h?ﬁo U CYS’) het elr za?kyl ,
(C, - @Q)Eét&oxljtyl mﬂ(mm@a1komzémaa ph@()(DBNﬂpHﬁvmg ﬁ(8(1 O)t@ 3Rubstimidnts

St elserengrith amagen -OcBoran -off et L Gl B iob o175

C8) al kyhatkyiGnd)- Nﬁz,crno@ﬁ@fek%lly 1 t6MNsubstihnts(selecfed Ik Mhlogét] -082anand R3 i's

sel ecte from hal ogen, net hoxy and trifluoromethoxy. In still further
pr ef eH’C&d errdoBdusrsehptgdﬁmnhalgge@, wﬁwmaaétreﬂhwror@p@epy Kalfupger rom 0 to 3

S ubst it u cte , %:g CF3, 5
o A R B LI 0L 0 D s G g
(C2- CBe)nhq{’eiﬁ aghkyy! gasip Haling f@ﬁaltk BxubstiRtents selegtbe frpm lgﬂ@gqn mmg fromO
to 3 substitutents sel ected from
20  and -CF;. In particularly preferred embodiments, the quinolinyl or isoquinolinyl group is
selected from 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 3-isoquinolinyl and 4-
1soquinolinyl groups.
In another aspect, the present invention provides pharmaceutical
compositions comprising at least one of the above compounds in admixture with a
25  pharmaceutically acceptable excipient.
In yet another aspect, the present invention provides methods for
modulating conditions mediated by PPARy in a host. More particularly, the conditions
are selected from non-insulin-dependent diabetes mellitus, obesity, conditions associated

with abnormal plasma levels of lipoproteins or triglycerides, and inflammatory conditions

30  such as, for example, rheumatoid arthritis and atherosclerosis.

Preparation of the Compounds

The compounds of the present invention can be prepared using standard

synthetic methods. For exemplary purposes, Scheme 1 illustrates methods for the
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hal ogen, -OCF3, -OH, -Q(C -C8)alkyl, -C(O-(C, -C8)al kyl, -CN, -CF3,

(C -C8)alkyl and - NH2, nore preferably 1 to 3 substituents selected from
hal ogen, w@eF®sand - CF3; and R3 is sel ected from hal ogenpCcTvsénomgy7sand
trifluoronmethoxy. Yet further preferred 10 enbodi nents are those in which
R and R3 are each independently a hal ogen, and R2 is a phenyl group

havi npreparationof epnmpoyndsef sichimalfomeyla fek One ofskik bedrt Wilcrs, and - OF3. In
particu ef 0

2- ben%nde?sé%%aotﬁgt mﬁﬁ&%ﬂetﬁ{i& &?’rsﬂ% gltﬁ%d{l tut%@%&l@tﬁg&ggﬁh{%t e thgl?enol i nyl or
|soqustmlmrnw1asié’s In anot her group of particularl y preferred enbodi nents,

Ar' is a substituted or_unsubstitu inolinyl. or iso UI nol i nyl group.
Further prefer rééls%ﬁ“én’c meénﬁ%??fg‘ﬂfgy hﬁmﬁe\éw“tfﬂél Sind i s

repr eﬁx%%l%% b%nﬁﬂg with Jo‘ﬂ{rﬂll'kﬁﬁy a@aﬁa'B[eOﬂglmofd S-ntct}dﬂehz&ﬁfrﬂé"% preferr ed are
t hose" enbodi nts-in which 15§ -0-, -N or -S-; is a
menbeTreathent bEH withampheyal; ﬂg@hennlabogémpal(l)@w@)@l dyline incie Ql@sence

C8) het | ky)], (C, = | K < CLO R4, - NR..5 6 -S(OP R14
anél GQéE o5 ‘K“-@%é&%’ dce%(’a@l %“%ﬁfp%cgf’a‘bci%ﬁf%%%g?% %‘W‘éh %Subst l(tLt ent s
sel ECE%SJIE Q'gmlﬂﬁellﬁ%ﬂce ofRdmdy midlal catﬁ& Rgr&ﬁ&l@s' dfydnilinddeédvalite Gi0) al kyl ,

al kyl and - NH2; and is selected from hal ogen, nethoxy
and tSulffmmt@mfmwth manefopplmarﬂgml@ﬂyyhﬁrd@r(éw r s Contndlie pessenseRher ei n Ar

tifut b th
o B i B £ LRBBIN B SRR bV o | hose
enbOdbéfB(BHv@rted(td Hredatéti m@mmdlolffdfr&g& 68 iactitich fe@mienta@bi2 of theCH( CH3) -, - 0-,

-C(O-, -N(R" )- and -S-, wherein R 1 is a nenber, sel ected from hydrogen
and (wlfmmadexlwkagmslréveas‘iﬁ vilusfonyetgien ob thesanalinedd to thin - N(R12) - S(O) 2-

e

(CZ CBxgemiicB mahdsyd Colléstive VoByaé Nak p, 508-Gl R18ubsc@fiiRirtatmenCoOy NRhSR' 6,
O PR14, -S(0O) g-.NR 5R16, Oﬁ% %PR'7 and - N(R14)-C(O-R 7 , wherein Rl14
a ARAPRIPP %@ll@ﬂpwm b m}(c@nd@) al kyl, (C2- C8)heteroal kyl, aryl
and aryl (C,-C4)al kyl; R15 and R16 are nenbers independently selected from
hydr ogen, (C, -C8)al kyI and (C2-C8)heteroal kyl, or taken together with the
21 WO 01/00579 PCT/ US00/ 18178 nitrogen to which each is attached forma
5-, 6- or 7-nenbered ring; R7 is a nenber
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sel ected from hydrogen, (Cl-C8)al kyl and (C2-C8) heteroal kyl; the subscri pt
pis an integer of fromO to 2; the subscript qis 2; R2is a substituted
or unsubswoouewsd phenyl; and R3 is a hal ogen or (C, -C8)ab&Dxgoo/8118n
further preferred enbodi nents, Xis -0-, -NH or -S-; Yis -NHSQ2-; R is
a menber selected from hydrogen, halggen, (C 1 -C8)alkyl,

(C2-C8) heteroal kyl, (C,- C8)al koxy, -%?‘b}RM, -CO2R14, -C(O NR SR16,
-S(Op-R14 and -S(Og-NR SR 6; R2is a phen%J/igroup having fromO to 3
substitutents selected from hal ogen, -OCF3, YOH, -Q(Cl- C8)al kyl, -C(O- (C
1 -C8)alkyl, -CN, -CF3, (Cl-C8)alkyl and -NRb,capd R3 is selected from 10
hal ogen, rretl,[}ﬁﬁy and trifluo ORB} hoxy. In still rtheo, preferred

enbodi ments, Ar' is a q nyl = or pagoqui nol i group having fromO to 3
substituentorsel ected f | ogem,— - OCF3, . C - ©6)al kyl, -CF3,

(C -C8)al kyl, apd - NQRr"RX+7S sel ect & r om e, (C, -C8)al kyl, (C2-

C8) heteroal kyl and (O - C§)al koxy; R2 is a phenyll group having fromO to 3
substitutentss 15 sel ect edCNr om hal ogen, -%:3, -8, -ac -c8)al kyl,
'C(O)'(C1'08A)rﬁk}ﬁ<-¥+5CF'C'\'1 -CF3, (C, - C8)als and -NH2, nore preferably 1 to
3 substituents selected friom hal ogen, -OCF3 and i CF3; and R3 is selected
from hal ogen, nethoxy and trifluoronethoxy. Yet further preferred

enbodi ments are those in which R and R3 are each\ nd endef\ptly a hal ogen,
and R2 is a phenyl group having from!| to 3 substi Eﬁ“@ 8YSel ected from
hal ogen, -OCF3, 20 and -LF3. In particularly prefevred enbodi nments, the

qui nol i nyl or isoguinoliNyl agroup is selected =- 2- gNHpol i nyl
3-quinolinyl, 4- q| nyl/$\\ 3-isoqui nolinyl and qui nol inyl groups. In
. CA

anot her aspggt, t esent o nvenfr¥Chroviges p dceuti cal  conposi tions
conprising at “Ik€astyOne of the above,gonmpoundX™ n ddm xture with a 25

phar maceutical |y acceptabl e excipient. In yet anot aspect, the present

i nvention provides %t hods for nodul ati ng conditioﬁé medi ated by PPARy in
a host. Mre particlarly, the conditions are selétted from

non-i nsul i n-dependent ¢ji agetes nellitus, obesity, gonditions associ ated
with abnormal plasna |exéls of |ipoproteins or triglycerides, and

i nfl ammat ory cond 2 hed psojal arthritis and
at heroscl erosi s.
i nventi on canw
pur poses, Sche

such as, for exanple,

Z e

aratHon of the Conmpounds T
drepar ed usi ng ndard synthe
. Iustrates.—g{-{q—abd-s for the
CN base

vi

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

nitroanisole, 3-bromo-4-fluoronitrobenzene and the like.

Analysis of the Compounds

The compounds of the present invention can be evaluated for modulation
of the PPARYy 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.

10 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

follows:
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22 WO 01/00579 PCT/ US00/ 18178 preparation of conmpounds of structura
formula (la). One of skill in the art will understand that simlar nethods
can be usedof/as7e he synt hesis of conpounds in the other BCT/USWLISATS

cl asses. As shown in Schene 1, conmpounds of the present invention can be 5
pr epar ed beginnigq th conner0|ally avai |l abl e 2-chl oro-5-nitrobenzonitrile
(i). Treatnent €A% t h a phenol, thiophenol, or optionally protected

aniline in the @WWG@T%SI&@%t&P@r%d Mc@%ﬂu‘i‘@ﬁ) &ﬁﬁiaﬁﬂgﬁﬁédufésb)

Reductlon of the nitro group in ii for _exa in the presence
of Ralé}- BRE Ke65 T havahy 59 Cynmmldegnﬁmacamtm B@yﬁbmnwtwmﬁltw 350) .

Sul fo?it'g%{?bg)rl]%g ! %gi&éaé 10{1?-§%qh€gcf)sf®% &{o% ¥L§rﬂlac&nWasﬁL%l %e v@m 1 502C1) in

the p lrary am ne) satar

COFPOYhihdivy buFenipomiich BSIA diﬁrDch&ﬁbebeftcm)verted to a reI at ed corrpound of
formula (vi) in which the orientation of the sulfonam de |inkage is

reversed. Thus, M&#hedrsion of the aniline iii to the benzenesul f onyl

chloride v can l%qn&ﬁgggﬁétjé'abw%srggpgmg% g/gﬁ(ﬁepbmm%ﬁ man, Organic

Synt heses Col | ective~ Vi 5117 Subsequent treatnment of v with
15 an 0dpRps BRA aidd.@hid NB@O))rscmzldetém gtheicraitgeamawrtpouhe wells of h8 WO 01/ 00579

T oA, RS bres B o SR R rhEoe 1 oo
10  PPARy-GST fusion protein and radiolabeled BRL compound are premixed in binding
buffer containing 10 mM DTT and added in 10 microliter 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 compound. The plate is incubated for 15 minutes. Glutathione-
agarose bead is added in 50 pL of binding buffer, and the plate is vigorously shaken for
15 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.

Formulation and Administration of the Compounds (Compositions)

20 The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection, that is, intravenously, intramuscularly,
intracutaneously, subcutaneously, intraduodenally, or intréperitoneally. Also, the
compounds described herein can be administered by inhalation, for example, intranasally.

25  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).

For preparing pharmaceutical compositions from the compounds of the

30 present invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid

form preparations include powders, tablets, pills, capsules, cachets, suppositories, and

dispersible granules. A solid carrier can be one or more substances which may also act as
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HN-I A" NH2 // \\ Arm\ O O Ar' SO2C1 Arm X base X CNCN iviii S,,,
NAr' S02C1L H X Ar' NH2 Arm X CN base CN V O her conpounds of the present
i nvent i ow@anodse pr epared begi nning with, for exanple, 3 PCT/US00/18178

, 4-di fl uoroni trobenzene, 3-chloro-4-fluoronitrobenzene, 2-chloro-5-

nitroapi sol g, 3-brono-4-fluoronitroben and the like, 5 Analysis of the
Corrpo‘g atsy %V%ﬁﬁﬁﬁ?fﬁé’"é‘%erft’ RECSEVAL YT éﬁ%\?éﬁtﬂq%%{at%aﬂfefse%ﬂ"uat ed for

nmodul §lch1atifk idi&idfPAR y receptor using assays such as those described in
Jiang, et al., Nature 391:82-86 81998)_ , Ricote, et al., Nature 391:79-82
(1998) and Lehnfrmowdsts, ghe carrier igh Shely dovidyesalidoyineh B)in arpiggge wpbs6 (1995) .

Al Lvely,. d | f L. L
ai spl BEEF R vindD G Ed BRI Suc I b By HR i St A o Bl °
f &l | oyrierddvit® tRd hEREs40y HindingdPoéetiBeh 18 suiddblepiopbsionPRAR ymfaskdfinsi on

protein (prepared according to standard procedures), [3H -BRL 49653 havi ng
50 Citheskapespdeizeidesiesd: i vity, Polyfiltronics Unifilter 350 filtration

8 S, L OB ORR S ord # 30)  190 U 0 w1
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 sflitable 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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Met hod: Binding buffer (10 mM Tris-HCl, pH 8.0, 50 mM KClI, 10 nmM DTT,

0.02% BSA and 0.0 1% NP-40) is added in 80 mcroliter anounts to the wells
of the fWwWobretsron plate. The test conpound is then addedPCvus@/msitsrol iters
of DMBO. The 10 PPARy- GST fusion protein and radi ol abel ed BRL conpound are

prem xed in bindin buffer containing 1 DIT .and added in 10 mcroliter
amounts to the WAP nBP‘fePH‘éal pb‘f%%“’f‘ﬁ%@?ﬂ@ 14 PW&EOS@&%@CEH}- rlgtsf‘%hs of 1
g/ vel ﬂorrﬁfthéaﬁl%%?ﬁmsfsﬂﬁdi@i@e@ (26 Ghit dagd cbhainihd ipprbprBR q96ESs sompound. The

plate 1s inc for 15 mnutes. d utathione- agarose bead is added in 50
L of dstimelcomgpénent.cThe wmtidashge foirmtaanibs apagkaged preparatiakethe pagkags one hour .

The plate .is washed four tinmes wth 200 L/ |, .0f, hbi ndi fer (wthout
BSA efm%ﬁiﬂ**i*& disqigle ‘B’d‘f‘ﬁﬁ?ﬁ fp‘?ﬂ?éfw Dy P04 p§<§§|[ee(10t8%1ﬁ§, %%6&%’\%% | of

sGi Ntdvdtd @Vials 8E&hpdles. SA1861dREluniT BEsal Porff canltR adaphifie,itableheachegal ed and
the radioactivity is determ ned. Formulation and Adm nistration of the

Conpotidezengeiapb or itican &% thempprrpriatpahed of any ef{Bessie packaged{dAti on can be

prepared and adg nj e i: 1 var.i ety : eral dosage

Porms. Thus. tncCuRbEhT ach Autbelnl Ml Ehut pRo a8l A HAHEAT. P ed by

i Nj ecdriadiustddfadm 05, miz 0d L @0CemnguUsEferabilynt 0ang scldang wecording tathet aneousl y,

subcut anequsl y,. intraduodenal |y, or int rarﬁeri toneal | y. OAS\I SO, thief conpounds
g,

descrR®suerepeliAtioaing dheRptey f Seaptiyg conpeneat i bh ©
ilrbtr ﬁg&layso %ﬁtaﬁg&%.%ﬁialtiﬁle th&s &gg%%%gs of the present invention can
r Agcor

be adm nisStered transdertnally. rngly, the present invention also
provi des phar mabethtiapaiticasefodhe ireatmentafimbesiti, NjDRN harinfarematoral | y

acceptable carrier or excjpient and either a ¢ ound.of .f I I
phar p@@ﬁtqneéﬁﬁgolae@gﬁfaﬁ|lgeds‘a|t?e_ armageyficel dneibet of BF iteatier sﬁr_%”pﬁr( ) or e
Pr epagintidisehad FBae it %se&@ ¥P QB it l0UDs rﬁélﬁgh_l Mo @Wﬂig!?léksdzﬁ’lfy. tA18aiBP present

i nvention, pharnmaceuticall’y acceptable carriers can be either solid or
| i qui dbse Smigedf abouti) omgfkertaaboutd Oimgkadeprotemeds The dagages. owsien s, capsul es,

cachets, .suppositori.es, an di spersj bl r.an S. | i-@d carrier can be
P omakBF SRS depanding upg R TR eriedls 052?6(]%3216%%6@35‘86%% PCT/ US00/ 18178
di | uegyngitidnl Gene fré¥edagainthe coRipbtied Bein@empRiywdt Deefninhadi of thdipsopet egr at i ng
agents, or an encapsulating material. In powders, the ca} rier is a finely
di vi ddasagofar @ papicalr isuationds yithinthe skifliof thapactitioner yO#neitilied acti ve
COMPOoPERhent i iri ARt EWth shitfeAfIsh ¥R WIRBPYIGES thah (b ¥FEntén dbst BEthe

compound. Thereafter, the dosage is increased by small increments until the optimum
20 effect under circumstances is reached. For convenience, the total daily dosage may be

divided and administered in portions during the day, if desired.

The following examples are offered by way of illustration and are not

intended to limit the scope of the invention.

25 EXAMPLES
Reagents and solvents used below can be obtained from commercial

sources such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). 'H-NMR spectra
were recorded on a Varian Gemini 400 MHz NMR spectrometer. Significant peaks are
tabulated in the order: number of protons, multiplicity (s, singlet; d, doublet; t, triplet; g,

30  quartet; m, multiplet; br s, broad singlet) and coupling constant(s) in Hertz. Electron
Ionization (EI) mass spectra were recorded on a Hewlett Packard 5989A mass
spectrometer. Mass spcctrometfy results are reported as the ratio of mass over charge,
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
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5 carrier having the necessary binding properties in suitable proportions
and conpacted in the shape and size desired. The powders and tablets

pr ef er abiwooomtsad n from 5% or 10% to 70% of the active cpaposedsiBuitabl e
carriers are magnesi um car bonate, nagnesium stearate, talc, sugar,

| act ose, pectin, dextrin, starch, gelatin, tragacanth, nethylcell ul ose,

sodi UNPIPRCS SRR PRTRA @éﬂeﬁﬁﬂnééé}b%@é%%@%‘ﬁﬁélﬁas%cﬁﬁc%ﬁﬂaér3 and the
|1 ke iohB8abRIIRn rALEARLAH AR adabysidWANARANLLd bAG AR PAclod TWAL T on of the
active conpound’w encapsulating material as a carrier providing a
capsuMsSD elepthospiuytrhass apddtremetan mpingeing HPhi1 06 HRLGyfor karopleaieheerycarriers, is

surrounded, by a carrier, ich is thus in association with it jmlarly,
cac he]t\IQ”%EﬂH' %Sfﬁﬁ)j@é” aérdéss\fg\ﬂéﬁg HH@Gt.ha‘f‘gltﬂt Qﬁg‘g? "BIS\RB‘Z:I §'}‘°‘&9§“ﬁ%‘d¥ aéénﬁlﬁ% s, 15y
cachelfh 1AL HVEALRTRR! HBHR ndd§ SskcadmeRl whidPRasRd iR 06 ¢ 1500 e for oral

adm ni stration. °~ For preparing suppositories, a low nelting wax, such as a
m xt udatons. Mtqompoand@ogfq/mriabagdmth@@@@a\'bﬁﬁl mode,iusirig k:t el ted and the
act | Ve STRRORLy iy dop ReLE oo AURPASNERNSert PPEEL AR RN ttddyr N The

nol t eff® i pour nt'o conveni ent “si zed nol ds,

al | ovgglow@oGRIGIso W whatyaed Bhtie hogaivk IBSI ode2ind 2MINHROmcinepar at i ons

i ncl ude SQ|%IIOHS, suspensaons, and emul sions, for exanple, water or

vvater?l%:%tyll @Wéteg?@?wegﬁ%‘t%n_s. Foi parenteral inj ectlﬁnoéﬁiéé?w d I I

pfeparati ons ca ol L - C . 2ne glyco

sgfuti on. Aqueolﬁlg g%llﬁ{'%hgt%ré&gﬁg O?%éﬁcﬁhgfb%gg%c n J%g %r eparegg by

](cil: SsoyNi ngftjggzltr_aﬁmtﬁyuﬁoﬁjgnmmzs teﬂqxor'ﬁﬂmq&phz&e (HB@gUa,ddingghydnidrﬂmgr Aiﬂecol orants,
avors, stabilizers, an E|c eni_n ents as.desired. eous

sus peSMhs: 1 dydroyr Eazabenzptngzo Q‘gt)%%?ﬂé e'&%})m%ﬁoi‘bg'ry lﬂé\ﬂ he finely

di vi deg_agt.] [ Wl ATSC P43 -dRictlyidhinoptéphnas natural

or sy’g\?hﬁ@%ﬁn@@%?é@@%@?hﬁ%gel(uI os[Z),9 godl um car blgggrr@myl cel | ul ose,

and ethplearbediiinidertydrochloside (BDAY). agent s. Al so included are solid form

preparations which are intended to be 30 converted, shortly before use, to

| iui d form preparations for oral adm nistration. Such liquid forns
i ncl ude sol utions, suspensi ons EXAMBMuEIlsi ons. These preparati ons nmay

contain, in addjitjon to the active conponen colorants, flavors,

st abi | i zers, buﬁ’ér‘%’f‘mp]&r‘{lﬁ‘ﬁ‘ﬁa&séﬁ‘e %rﬁaglcﬁté?rh? '“gﬁg'{gﬁéi’&' di spersants,

t hi cllfgﬁed oxyd0d4Bhitdiigi(Ng).agents, and the |ike. 26 WO 01/00579

PCT/ US00/°18178 The phar n’B.CGl(J:Ei cal preparation is preferably in unit dosage

form In such

N NO,
N
- (6]
CN
1.1
20 To a solution of 2-chloro-5-nitrobenzonitrile (183 g, 100 mmol) and 5-

chloro 3-pyridinol (13 g, 100 mmol) in DMIF (100 mL) was added powdered K2C03
(13.9 g, 100 mmol). After heating at 60°C for 12 hours, the suspension was poured into
water (1 L). The resulting solid was collected by filtration, rinsed with water and dried
under vacuum to afford 27.6 g (100%) of the title compound, mp 104-107 °C.

25 'HNMR (400 MHz) (DMSO-dq) 8 8.755 (d, J=2.8 Hz, 1H); 8.734 (br s,
1H); 8.576 (br s, 1H); 8.542 (dd, J=9.2, 2.7 Hz, 1H); 7.689 (t,J=2.2 Hz, 1H); 7.122 (d,
J=9.2 Hz, 1H).

28



formthe preparation is subdivided into unit doses containing appropriate
quantities of the active conponent. The unit dosage form can be a packaged
pr epar at ivom p1/04329 package containing discrete quantities PET/pS@PEBIZE i ON
such as packeted tablets, capsules, and 5 powders in vials or anpoul es.

Al so, the unit dosage formcan be a capsule, tablet, cachet, or |ozenge
itself, or it can be the appr oBXAMBLEdher of any of these in packaged
form The qua onent.. | aration may be
varied or adjugﬁhggyﬂ%ﬂggl%&gfgﬁgnic %ﬁﬁéﬁf% eréﬁ?§9¥&%@? to 100 ng
accorpliridglox9)behsonitpide (2. Yul ar appl i cation and the potency of the active
conponent. The conposition can, if 10 desired, also contain other
conpati bl e therapeutic agent§. In therapeutic use for the treatment of
obesity, NIDDM or inflamuaie 2 81, the conpounds utilized in the
phar maceuti cal nethod of tf
dosage of about 0.001 ny/ kg

] adm nistered at the initial
) ng/ kg daily. A daily dose range
of about 0.1 ng/ kg to about ‘ s preferred. The dosages, however, 15
may be varied dependi ng upon the requjiyenents of the patient, the severity
of the condition being treated, ,and the conpound bei ng enpl oyed.

Determ nation of the proper dosafge for a particular situation is within
tge skill of tHEo prigotdusiydtiered s&iurien af ihy intetmehitodiom Egamplietli(@28d wi t h

smal | er dosages which are | ess than the _qptinum dose h onpound.
Ther e%)fl{léﬁhanglﬁ‘@d(%?ayés ?@@M%%BWYMQI?U 91‘%3’%"@ ePhF%P opt i mum

20 T RChndPRE HE b SHTSIRNE Breckiie bAAANGEduckiBh WAMGHRROR TLOE total daily

dosage nay dmnistered I n portions during the day, if
desi r$tdrtingmeatéredl Idmappﬁgrmaapmll)ew ﬁurm aifresceitdmmnedimte which gradeallyawaon and are

not nt ended to e sco t he j.nvention LES Reagents
and s‘!(ﬂ"\V/ ﬁléee%esﬂg%i BWEIB‘éﬁVTféa 8\5tt RS $V%‘H\gé’l%ﬁ?ﬁ£°rp€?%\% Yces sugh as
Aldr i QR ERed8 #iRdctddoro tﬁMnlaEﬁ’éﬂé%ﬁrbaW $RORM dMinSohitiod HabRefpekibigh were

recorded on a Varian Gem ni 400 NVR spectroneter. Significant peaks are

tabul@@hé@@|whwfhwasnﬂ1dennsqﬁmﬁlecth@molwndnmﬂylemhﬂqrmq Jiheyombinedi nglet; d,
doubl e

artet; d si ngI et) and
coupt by bbbl Elscdthento it B kit 45 e T le Bofhe alfioRos BRBA° 5 001 2170
r ecorwgidh as asddemitiedut ﬁﬁﬁcdg@ﬁﬂﬁéa@ﬁaA mass spectrorret er.' Mass spectronetry
results are reported as the ratio of over_ ch lrl%(§b3|f0”0med by the

rel ati ve abundaftNM3 (99 Hz(CRER @)gﬂéﬁﬁhe@‘és%Hz’l &(d, &=%Pngle me
X@lmlig%&ét}@mﬁgét(‘%glﬁ%'d?’%’W 4 686 (rﬂ%H’S'.Ot ed MH ion containing the nost

EXAMPLE 3

This example illustrates the synthesis of 3.1.

| cl
cl
N NH-
ng +c1 _— 1\5 A
~ A Cl

X O OO0

00 ¢
2.1 CN 3.1

20 To a mixture of 5-amino-2-(3-chloro-5-pyridyloxy)benzonitrile from
Example 2 (0.457 g) in methylene chloride was added 2,4-dichlorobenzenesulfonyl
chloride (0.456 g, from Maybridge), followed by pyridine (150 pL). The reaction
progress was monitored by TLC, and upon completion the solvent was removed under
vacuum. The resulting residue was partitioned between methylene chloride and water.

25  The organic layer was drawn off and concentrated. The residue was triturated with ether
to provide 0.447 g of the title compound as a white solid, mp 154-156 °C.
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27 WO 01/00579 PCT/ US00/ 18178 isotopes. |sotope patterns correspond to the
expected fornmula in all cases. Electrospray ionization (ESI) mass
spectromawoyl/ensad ysi s was conducted on a Hewl ett - Packard RADOSOOMSLDIS

el ectrospray mass spectroneter using the HP1 100 HPLC for sanple delivery.

Normal Iy the anal yte was dissolved in nethanol at O.Ing/nL and 1 mcroliter
was i nfused 5 wWH NMR&40kEMRDrCDREEeR59i(at BIX Bet2néss $HI Bl (dodsBSr  whi ch

Soameg T 7A0 e, 815918 7985 (@22 A, GATAOINE, Goulsdafie, Al y2gd [N the

posi tiV th 1% acet'ic acid as the

del i Védy/~Iet HenkH); TR (0o dfAd, fi%R/ Haedl). paledM &Mﬁé al so be analyzed in
t hf netgat |1 geAggheerteoo myoufd “%QM(MH‘&E)?@tHe%on@ | yriga{e/mrdeas delivery
sal ven revi ations X azo

TR bayis FFHPBPETYbEpc deidyn %éflﬁs%{%@ﬁ@ﬁﬁmf% At bPlighos phat o

( HBTWh/e 4¥0oreet#1)L nor phol i ne (NMM), : 1- hydr oxy- 7- azabenzotri azol e (HOAT),

O (7-azabenzotriazole-1-yl)-N NN N --tetragpthyluronium

hexaf | uor ophosphat e ( AiU), 1-(3 -di rret hy ‘ nopropyl)-3- ethyl carbodiin de
hydr ochl ori de (EDCI). ole illustrates the preparation

of 5-nitro-2-(3-chlor pyr ‘l;ﬁ\\nzomrlle(ll) CLNz N\ O\ CN
1.1 20 To a sol utionp chl m(t)r@be;onltrlle (18.3 g, 100 nmol) and

5- chloro 3-pyridi €1 (I3 P mmol) in DMF (100 nL) was added powdered
K2C03 (13.9 g, 100 mmol ). AfterNheating at 60C for 12 hours, the

suspensi on was poured into water (1 L). The resulting solid was collected
by filtration, rinsed with water | dried under vacuumto afford 27.6 ¢
(1009% of the title conpound, np 104- 107 C 25 ' HNMR (400 MHz) (DVBO-d6) 6

8.755 (d, J=2.8 Hz, 1H); 8.734 8.576 (br s, 1H); 8.542 (dd,
J=9.2, 2.7 Hz, 1H); 7.689 (t, W%ZE—J 7.122 (d,

This example 1llustrates the synthesw of 4, 1

CF,
ﬁ e ﬁ S
T\& Cl\ Q/ o] \\

l/ \\

10

2.1 4.1
The title compound was prepared in a manner similar to Example 3,
beginning with 1.6 g of the aniline of Example 2 and 1.6 g of 4-
(trifluoromethyl)benzenesulfonyl chloride (from Maybridge). The crude product
15 remaining after workup was purified by flash chromatography on silica eluting with 10%
ethyl acetate / dichloromethane and then triturated in diethyl ether and collected as a

white powder (1.04 g, 35% yield), mp 143-144 °C.

EXAMPLE 5
20 This example illustrates the synthesis of 5.1.
Cl
// \\
2.1 5.1
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J= 9.2 Hz, 1H). 28 WD 01/00579 PCT/US00/ 18178 EXAMPLE 2 Thi s exanpl e
Illustrates the preparation of 5-am no-2-(3-chloro-5-

pyridyl owdbeasonitrile (2.1). C NH2 / O\ CN 2.1 5 Torarvsgomsoiss| y
stirred solution of the internediate from Example 1 (6 23 g) in ethanol
and THE was added | ur of Rane 300 r| C The fl ask
was filled with Hgﬁ%ﬁﬂ%? SR erpélg ré?‘f’dlef ﬂgg{ﬁed)u&a o‘ﬂ%\?vas noni t or ed

by TLGegindin@ Wit Rk OF tir anﬂlrﬁé}ﬂé}ﬁ@é@ﬁ de@&ilfﬂdyn Ek@mbRranami JUstrhgso
i nter madl ate which gradually was converted to the desired aniline over

about 8- qlitﬂjﬁlsyn®h5r&uifﬁgylw§@f§@&pfﬁééfeéﬁ@F"F@ﬁéﬁo HoffrpankR|V wel&e adtr act ed to

Cor 1 160 "ahi 2 haotsll R RRARI MRS MO R AR 1 e

canbi nﬂ@lsh dh&@aﬁtbgrapby bh Silisa mlanﬁg Qathclsnt ethybatetate pdicMorbendhatis. @hef t he
product aniline as an oil s useg wi t hout fglrther urifjcation.
"HNVR (eodfingsojid m%ystﬁlzsdﬁ@al ‘é‘& logorpethang to pygyide 631“89"08@"“9 2.6 15 Hz,

1) 738 (M 1H): Br0hd Budhl s whi@lofa@klioBNPLE 3 This exanml e
illustrates the syn hesis a HS /o\) +cl~ Ndso O d

CNOd 2.1 CNa3.

EXAMPLE 6
10 This example illustrates the synthesis of 6.1.
Cl Ji/\‘
@\ /Q/ /@ @\ NH\/S\\ N k
c1//s\\ Z 0 00
CN
2.1 6.1

The title compound was prepared in a manner similar to Example 3,
beginning with 400 mg of the aniline prepared as described in Example 2 and 349 mg of
3-pyridylsulfonyl chloride (prepared using methods similar to those described inJ. Med.

15  Chem. 40:1149 (1997)). The crude product remaining after workup was purified by flash
chromatography on silica eluting with 1% ethanol / dichloromethane. The resulting solid
was recrystalized from dichloromethane / diethyl ether and collected as a white solid (121
mg, 19%), mp 161-2 °C.

In a similar manner, 6.2 was prepared from aniline 2.1 and 5-

20  trifluoromethyl-2-pyridinesulfonyl chloride, mp 174-176 °C.

\ NH., "~
Z >0 00
CN

6.2
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20 To a m xture of 5-am no-2-(3-chloro-5-pyridyl oxy)benzonitrile from
Exanple 2 (0.457 g) in nethylene chloride was added
2, 4- di chivoo obeoszenesul fonyl chloride (0.456 g, from Maybpcoge)o/isits | owed
by pyridine (150 L). The reaction progress was nonitored by TLC, and upon
conpl etion the solvent was remved under vacuum The resulting residue was
partitioned between nethyl ene nd water. 25 The organic | ayer was
drawn off and c Wesrifiturated with ether to
provi de 0. 447 g?f(;%%%&e@{elqt séfﬁ%%%?%%@é}ﬁu \A‘/{nite solid, nmp 154 156 C. 29 WO
01/ 0057931PCT/ US00/ 18178 1H NWR (400 (CDC13) 6 8.5 A 8. 42 (s,

3 : 8, 5 L@iz 7 Hz

: 7 0

) COZH,;,
@ 748" (d
H) 456. The oundovas OX|d|zed to t he
oxide 5 using 3-chlo eroxyben20|c acid in
nmet hyl ene chl ori'de to provide 3.2 as a white soO me 470 (M+tH). C1 C1
&-,,-0 NHS2 OCd OCN 3.2 EXAMPLE 4 This exanﬁue illustrates the

syntheS|sof4l 10 1 0q,Cl-S | d b.CNOOCN
2 1 4.1 The ti mr@u%hgmw%éwéb%e“ﬂw the ﬁ’gHH%Pre?P RSSO B8 Ex anpl e 3,

(o5 ISt B 73 b, Gt I e e SR RO oS, P2 e ke
pr odumimdl Sprepared adcaogding tosk o fima,uR Vine3rep (lyinf iGadl. Byolf Vs p. X8eitdd.ogr aphy on
sl ngr? irl{é i(?‘ggm\g,\ii 65'4 %1911@1 Aldrich Chemical Co.), and a catalytic amount of DMAP
(Aldrich Chemical Co.). Five mL of dichloromethane were added and the reaction was
stirred at room temperature for eight hours. The reaction was then diluted with 25 mL of
10  dichloromethane and washed successively with 10 mL of 1N HCl and brine. The organic
portion was dried over MgSO, and passed through a plug of silica gel to remove baseline
impurities. The resulting solid was triturated in hexanes to provide 362 mg (90%) of the
title compound as a white solid.
'"H NMR (400MHz) (d;-DMSO0) & 10.81 (1H, s); 8.52 (1H, d, J=1.8 Hz);
15 8.43 (1H, d, J=2.3 Hz); 8.11 (2H, dd, J=6.8 Hz, 2.0 Hz); 7.90 (2H, dd, /=6.8 Hz, 2.0 Hz),
7.85 (1H, dd, /=4 .4 Hz, 2.2 Hz); 7.53 (1H, d, J=2.7 Hz); 7.35 (1H, dd, J/=9.1 Hz, 2.8
Hz); 7.35 (1H, d, J=9.1 Hz); 2.61 (3H, s).
MS ESI m/e: 425.8 (M - H).

The compounds provided in Table 1 were prepared using the methods

20  described in Examples 1-7.

Table 1
Rd
Rc
Cl
I\|I A NP(I);/S\\O Rb
F o Ra
CN

Ra Rb " Re Rd mp (°C)
72 Cl H Cl CH; 181-182
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ethyl acetate / dichloronmethane and then triturated in diethyl ether and
collected as a white powder (1.04 g, 35%yield), np 143-144 C. EXAMPLE 5
20 This ax@anpbws79 | | ustrates the synthesis of 5.1. O 1 / sCT/US00ER78/ C NH,
~L SO\VI +C-S1°" DI O\O O~-OCNCN 2.1 5.1 30 WO 01/00579

PCT/ US00/ 18178 The title conpound was prepared in a manner simlar to
Exanpl e 3, beginfling W th B97 MCBf t h# ani I1i$ré2@)repar ed as described in

Exanpl e 2 and 34 2: chlor yr|d 5 f yl chl oride (prepared
according to Hof ?r@g 9{? v H : %Iél ﬁﬁ‘ VIl., p. 508-511). The

crude product rerg nipg afHer g@{d@p Wak purl174-|1e51 by 5 flash chromat ogr aphy
on silica eluting with 15% ethyl acetate / dichloronmethane. The resulting
solid was recrystalized fromdichl oromethane to provide the title conmpound
(270 mg, 40% as a white solidg (MH. EXAMPLE 6 10 This exanple
illustrates the synthesis of 6: " ~NHZ- ~S O\ d.sdb CN
(116 CN 2.1 6. 1Thf£hﬁarhplbl1&ummsmhmpkemstiq3rcefphﬂeoto‘rh(hchﬂamaéf simlar to
Exanpl e 3, |nn|ng h 400 nmg of the aniline prepared as described in
Exarer)é‘l%’ %Zﬁ'dlmg @efﬁﬁnf‘o )3- pyridyl sul fonyl chloride (prepared using nethods
simlar to those described ind. NE(I

e

5 8.1
3,4-Difluoronitrobenzene (5.0 g, 32 mmol) and 5-chloro-3-pyridinol were
combined using the procedure described in Example 1, to produce 8.2 g of the title
compound.
"HNMR (400 MHz) (DMSO-ds) 8 8.562 (d, J=1.9 Hz, 1H); 8.537 (d,
10 J=2.5Hz, 1H); 8.384 (dd, /=10.8, 2.8 Hz, 1H); 8.117 (ddd, J=9.1, 2.7, 1.5 Hz, 1H);
7.967 (t, J=2.2 Hz, 1H); 7.418 (dd, J= 9.2, 8.4 Hz, 1H).

EXAMPLE 9

This example illustrates the preparation of 3-fluoro-4-(3-chloro-3-

2,0

F
9.1

Using the method of Example 2, 3-fluoro-4-(3-chloro-5-

15  pyridyloxy)aniline (9.1).

pyridyloxy)nitrobenzene (8;1, 8.0 g) was converted to the titte compound which was used
directly in subsequent reactions.
20 MS (M + H) 239.1.
"HNMR (400 MHz) (CDCls) 8 8.242 (br s, 2H); 7.142 (d, J=2.2 Hz, 1H);
6.937 (t, J=8.7 Hz, 1H); 6.5 12 (dd, J=12, 2.6 Hz, 1H); 6.444 (ddd, J=8.4,2.7, 1.4 Hz,
1H); 3.62 (br s, 2H).
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15 Chem 40: 1149 (1997)). The crude product remaining after workup was
purified by flash chromatography on silica eluting with 1% et hanol /

di chl or oved haos79 The resulting solid was recrystalized fPOMUS00/18178

di chl oronet hane / diethyl ether and collected as a white solid (121 ny,

19%, np 161-2 C. In a sim'lar manngE; 6.2 was prepared fromaniline 2.1
and 5- 20 trifluoronethyl -2-py# nyl chloride, np 174-176 C. 1 TCF3

NH7N 1~/ \ | Oﬂqggx?.ﬁéle 1%tms%&g§%gt,g,gﬁésp0/ 18178 EXAMPLE 7 This

exanple illustrates preparation of 7.1 [/ COCH3 NH2 / COCH3 7~ i
Il +1 N(@CIOOSO O C1S O 616 CN CN 2.1 7CL A round bot t geed A4 ask was
charged with the.annNH,ne preapared accordin | e 229 ng, 0.94
m nol ), {4-3cet d nzemesul chlorjd $1TD pr epar ed

accor di oFo n, R g. Syn. C& N M, P 0b08r 511)
pyridine (75 ng,| 0.94 rg&# Al drich Chem cal and a catal ytic anount
of DVAP (Al dri clf'n Chenical €b.). Five nL of di chI or onet hane wer e added and

the reactiongyas stirred at roomtenperature for gigght hours. The reaction
was then diluted with 25 nL of 10 di chl oronet hane and washed successively
with 10 nL of | BHRH@iro #fa@-drlonoes-piidy loxygemline (238mg, see fmamplei%andver MySO4

"okl Erngeuoroear ety Bry iids 16 R Bk oss S VaG BN g BB of “The

titl e anRqy feh asscAb¥int Bxaslé 9: The crude product was purified by flash
chromatography on silica, eluting with 5% ethyl acetate / dichloromethane. The product
fractions were concentrated and the solid was recrystallized from diethyl ether / hexanes
to provide the title compound as a white solid (350 mg, 45%), mp 149-151 °C.
10

EXAMPLE 11

This example illustrates the preparation of 11.1.

1
SCH, é e /O/
I\é\ Cl\ /Ej I\B % O/Q/N (j’S‘\()
F

SCH,

// \\

9.1 | 11.1
3-Fluoro-4-(3-chloro-5-pyridyloxy)aniline (310 mg, see Example 9) and 4-
15  methylthiobenzenesulfonyl chloride (298 mg, prepared as described in Burton, et al., J.
Chem. Soc., 604-5 (1948)), were combined in a manner similar to that described in
Example 3. The crude product was purified by flash chromatography on silica, eluting
with ethyl acetate / hexanes / dichloromethane (1:5:4). The product fractions were
concentrated and the solid was recrystallized from hexanes / diethy! ether to provide the
20  title compoun(i as a white solid (315 mg, 57%), mp 130-131 °C.
The title compound was oxidized with mCPBA to the corresponding
sulfoxide (11.2, mp 140-144 °C). The corresponding sulfone (11.3) was prepared using
4-(methylsulfonyl)benzenesulfonyl chloride (mp 165-168 °C).

EXAMPLE 12

25 This example illustrates the preparation of 12.1.
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1 HNW (400MHz) (d6-DVM5 O 6 10.81 (1 H, s); 8.52 (1 H d, J=1.8 Hz); 15
8.43 (1H, d, J=2.3 Hz); 8.11 (2H, dd, J=6.8 Hz, 2.0 Hz); 7.90 (2H, dd,
J=6.8 Hzw@nDodiz9; 7.85 (1H, dd, J=4.4 Hz, 2.2 Hz); 7.53rCLHS00dS81B=2. 7
Hz); 7.35 (1H, dd, J=9.1 Hz, 2.8 Hz); 7.35 (1H, d, J=9.1 Hz); 2.61 (3H,
s). M5 ESI me: 425.8 (M- H). The conpounds provided in Table 1 were
prepar edClusi ng the nethods 20 described i@ Exanpl es 1- ;/Eit:we 1 Rd / R

Cl 1 N \' Rb ONE,0 Ra Ra Rb Re \rrp(C 2. C Cll, CH3 181-182
/u 0/ 18178 7.3 H 3H1 g

7.5 H R HA174- 175 LE 8 Thi S ust@ apes t he

preparation of 3-fl uoro-/E\\ 3-chl oro-5- pyridylroxy)lnitrobenzene (8.1). 02 F

58.1 3,4-Dif|i!|:oronitr9b zene (5.0 g, 32 mmol) &dnd 5-chl oro-3-pyridi nol

were comnbi ng:gl usi ng the procedure described in Exariglle 1, to produce 8.2 g

of the title conpound. 'HNMR (400 MHz) (DMSO-d6) 8°8°562 (d, J=1.9 Hz,

1H); 8.537 (d, Thdfitld cénpourd,wak prfpardsl i8 a8darnddsimikat @ Bxan®pl83Hz, 1 H); 8. 117

( dddt’)eg‘grfn%hgl Witﬁ'3zf>yn1dy?suﬂ%hyllchwri-de (335 mg, see Example 6) and 3-fluoro-4-(3-

32 WO

H 160- 163

chloro-5-pyridyloxy)aniline (310 mg, see Example 9) with the addition of a catalytic
5  amount of 4-dimethylaminopyridine. When reaction was complete by TLC, the mixture
was filtered to remove amine salts. The filtrate was concentrated and the residue was
purified by flash chromatography on silica, eluting with 5% methanol / dichloromethane.
The product fractions were combined, concentrated, and the residue was triturated with
diethyl ether to provide the title compound as a white solid (221 mg, 32%), mp 129 °C.
10

EXAMPLE 13
This illustrates the synthesis of 5-(4-acetylbenzenesulfonamido-2-

fluorophenoxy)-3-chloropyridine (13.1).
S
NH, NH
o
F
O

9.1 13.1

15 This was prepared using methods outlined in Examples 10-12, starting

with 238 mg (1.0 mmol) of aniline 9.1, 218 mg (1.0 mmol) of 4-acetylbenzenesulfonyl
chloride, 79 mg (1.0 mmol) of pyridine, catalytic DMAP, and S mL of methylene
chloride. The title compound was obtained as a white solid (269 mg, 64%).
"HNMR (400MHz) (ds-DMSO) & 10.75 (1H, d, J=4.7 Hz); 8.38 (1H, dd,
20  Ji=4.8 Hz J;=2.1 Hz); 8.26 (1H, dd, /=5.0 Hz J,=2.4 Hz) 8.09 (2H, m); 7.91 (2H, m);
7.52 (1H, dd, J;=4.7 Hz J,>=2.6 Hz); 7.21 (1H, dt, J,=5 Hz J,=1.0 Hz); 7.12 (IH, dd,
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7.967 (t, J=2.2 Hz, 1H); 7.418 (dd, J= 9.2, 8.4 Hz, 1H). EXAMPLE 9 This
exanple illustrates the preparation of 3-fluoro-4-(3-chloro-5- 15

pyri dyl owganodsime (9.1). d / | H 09.1 Using the nethoduséy/Brxmmpl e 2,
3-fluoro-4-(3-chloro-5- pyridyloxy)nitrobenzene (8.1, 8.0 g) was converted

to the-title conpound which was used directly in S reactions. 20
Vs ( WiF1RYR Bad=1 .0 Ha)MR (14hd. {5k $ P(Zé}'ﬁd’%&b te!"‘z?zlkiflg-rﬁ’&jg €7, 142 (d,
J:2.24¥g7894|—5)- 6.937 (t, J=8.7 Hz, 1H); 6.5 12 (dd, J=12, 2.6 Hz, 1H);

6. 444 " (ddd, }25.4, 2.7, 1.4 Hz, | H); 3.62 (br s, 2H. 33 WD 01/00579

PCT/ US00/ 18178 EXAMPLE 10 This exanple illustrates the preparation of
10.1. d d d 2CL NS CA-S// O\ OOdd FdO 9.1 10.1

3-FIuoro-4-(3-ch|oro-5-pyridylgééhﬁghkggg (239 ny, see Exanple 9) and 5

2, 4-di chl orobenzenesul fonyl ch ng, Maybridge), were conbined in

a simlar mannepisteQamPrlillgRmadsithes niiesisodBdheors-4-Bhenlefousie product was

purified by flash chronmatography on silica, eluting with 5% ethyl acetate /
di chl pyrdmeramieobarenpfldelict fractions were concentrated and the solid was
recrystallized from di et hyl etﬁer /| hexanes to provide the title conmpound

as a white solid (350 ng, 45%], np 149-151 C. 10 EXAMPLE 11
Qo
70
} Cl

14.1
3-Chloro-4-fluoronitrobenzene (5.0 g, 28 mmol) and 5-chloro-3-pyridinol
were combined using the procedure described in Example 1, to produce 7.9 g of the title
10  compound.
'HNMR (400 MHz) (DMSO-ds) § 8.571 (d, J=2.0 Hz, 1H); 8.509 (d,
J=2.4 Hz, 1H); 8.499 (d, J=2.7 Hz, 1H); 8.208 (dd, J=9.0, 2.7 Hz, 1H); 7.949 (t, J/=2.3
Hz, 1H); 7.335 (d, J= 9.1 Hz, 1H).

15 EXAMPLE 15
This example illustrates the preparation of 3-chloro-4-(3-chloro-5-

pyridyloxy)aniline (15.1).

Cl
I AN NH,
N.
< (6)
Cl
15.1

Using the method of Example 2, 3-chloro-4-(3-chloro-5-
20  pyridyloxy)nitrobenzene (7.6 g) was converted to the title compound (7.2 g) and which
was used directly in subsequent reactions.
'"HNMR (400 MHz) (CDCls) 5 8.244 (br s, 1H); 8.211 (br s, 1H); 7.096
(br 5, 1H); 6.929 (d, J=8.6 Hz, 1H); 6.785 (d, J=2.6 Hz, 1H); 6.592 (dd, J=8.6, 2.6 Hz,
1H); 3.577 (br s, 2H). MS (M + H) 255.1.
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This exanple illustrates the preparation of 11.1. 1 SCH3 2 SCH3 H + ji -
ASOA'SO F6b F 9.1 11.1 3-Fluoro-4-(3-chloro-5-pyridyloxy)aniline (310
ny, see EBxanpbos79) and 4- 15 net hylt hi obenzenesul fonyl chbor/de/ 8233 ny,
prepared as described in Burton, et al., J. Chem Soc., 604-5 (1948)),

were conbined in a manner si mm described in Exanple 3. The
crude product was purified by tography on silica, eluting wth

et hyl acetate /Thi%)éﬁﬁiﬁﬁle/ﬂlﬁbtﬁws@lﬁ@mﬁm6f11651 4) . The product fractions
were concentrated and the solid was recrystal i zed from hexanes [ di et hyl
ether toCprovide the 20 title corrpounda a white SO|Id 357% np
130-131 The N tINHLONpouQd. $@H; oxi di vm t CR correspondl ng
sul f oxijde [11. @ p 140- C) . Jhe_.coéllres on su Si\ne 11.3) was

pr epar 4 4- ( me€hyt 3wt onyl ) benz wt chOorbde (np 165-168 C).
EXAMPLE 12 25 This exagm)e illustrates the preparation of 12.1. 34 WO
01/00579 PCT/USO0/18178 C1 C1 \ / | H2 + 1 \ OCl9S ~-N 1~/ O\ 00 F
(3,0 F 9.1 1211 The title conpound was prepared i@éla nmanner simlar to

Ex le 3, b th 3- dyl sul f | 3 Ex |
6y and 311 uor oA RES-EH- ey pyndisrosd e ibine B  see Exampl o 9)
wigh allaﬁlo?éj&éhﬁérfég\llﬁinyﬂc}ﬁ%@é (A@D(fngB Mﬁ%‘rﬁ'ﬂée)‘)@veﬂ: SniBhdyinadiRaRy ri di ne. Wien

reacti on was conpleté
manner to that described 1 1n Example 3 The crude product was purified by flash

chromatography on silica, eluting with 5% ethyl acetate / dichloromethane. The product
fractions were concentrated and the residue was triturated in hexanes to provide the title
compound as a white solid (538 mg, 73%), mp 128-130 °C.

10 'HNMR (400 MHz) (DMSO) & 8.40 (d, J=1.8 Hz, 1H); 8.24 (d, J=2.4 Hz,
1H); 8.06 (d, J=8.5 Hz, 1H); 7.90 (d, J=2.0 Hz, 1H); 7.65 (dd, /=2, 8.5 Hz, 1H); 7.48 (t,
J=2.2, 1H); 7.28 (d, J=2.5 Hz, 1H); 7.21 (d, /=8.84 Hz, 1H); 7.10 (dd, J=2.5, 7.1, 1H).
MS m/e 465 (M+1).

Compound 16.1 was oxidized with 3-chloroperoxybenzoic acid to produce

15  the corresponding pyridine N-oxide, 16.2, as a white solid after trituration in diethyl
etﬁer, mp 205-207 °C.

|
N
AN
olss
—~N o]
Cl
16.2

EXAMPLE 17

This example illustrates the preparation of 17.1.

Qo o 00

//\\

20 15.1 17.1
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was filtered to remove amne salts. The filtrate was concentrated and the
residue was purified by flash chromatography on silica, eluting wwth 5%
nmet hanol wodi/edshor omet hane. The product fractions were cpebhUR@d 8178
concentrated, and the residue was triturated W th di et hyl ether to provide

the title corrpound as a white solid (221 329 , 129 C. 10 EXAMPLE 13
This ill ustratd<Chlpg- %%PW@%OI'%‘PMTMB‘O{Q@%B? ﬁor?éh&éﬁe@lﬂlflénam do- 2-

fluo N OFEFFCd d
@) hﬁ%a%ﬂ%ézf %yo gﬁ)@%&él (g?e%%f g@ﬁrgﬁﬁé&%%@d olaﬂnf’ E}e |"E Exanpl esc,)
10- ieﬁi’ﬁisf‘ﬁ’f@?'esnﬂ”ﬁ?)f’memﬁfm 1mnma)lgmfsimmidt8m1mtaesmbea& mgd_( 1.0 mol)

- c e . (1.0 nmmo :
cat aFyemEle ReoMeel s Rt RS BF Beshafandiairanien st S Emound vas
opt a{,v‘i'tﬁcét}?ﬁ a@etW@'/ ‘h@xa?@:“ Qcﬁl@ﬁﬁn%me?‘ﬂ%@ ’IHUHE&JU Mf% s(&léfé' DMEO 8 10.75

(1H, d, J=4 1 Hz); 8.26 (1H dd,
J, —50<6hclentra12¢2ndlthlel,‘:981® ta(lmd wars)tntwrat@g! i tzmnﬁgto prcrwsqtl(eme dd, J1=4.7 Hz

J2=2.6 He 7.2 7.12 (1H, dd, 35 WD 01/00579
her apb i pra Wiy d§o0 ;71;526‘“3% 996 92 (1H d, J=8.8 Hz): 2.59 (3H,
t, J=2.1 Hz). IVBESI me: 418.7 (M - . EXAMPLE 14 5 This exanpl e
illustrates the synthesis of 3ch|oro 4- (3-chl oro- 5-

pyri dyl ox@idationlsé hZ-dresylfogidel1.20 02 C1

S(0)CH;
0,0

17.2

10 Compound 17.1 was oxidized to the corresponding sulfoxide using
Oxidation to sulfoxide potassium peroxymonosulfate in methanol and acetone. The
reaction was monitored by TLC. After the reaction was complete, the mixture was
filtered and the filtrate was washed with water, dried over MgSQO,, filtered and
concentrated. The residue was purified by chromatography on silica, eluting with 50% to

15  100% ethyl acetate / dichloromethane. Solvent was removed from the product fractions,
and the residue was triturated in hexanes. The white solid product was collected by

filtration to provide 121 mg of 17.2 (63%), mp 127-128 °C.

EXAMPLE 18
20 This example illustrates the preparation of 18.1.
@\ /Q/ Cl\ @\ /Q/NH 4 \\
// \\
15.1 18.1

The title compound was prepared in a manner similar to Example 3,

beginning with 3-pyridylsulfonyl chloride (335 mg, see Example 6) and 3-chloro-4-(3-
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14.1 3-Chl oro-4-fluoronitrobenzene (5.0 g, 28 mml) and

5-chl oro-3-pyridinol were conbined using the procedure described in
Exanpl e Wwobvoogroduce 7.9 g of the title 10 conpound. ' HNVRUGEHDB118Hz)
(DVBO-d6) 8 8.571 (d, J=2.0 Hz, 1H); 8.509 (d, J=2.4 Hz, IFD 8 499 (d,

7 s w?a‘%ﬂﬁ ol Sl flinditubt ihidral oo

pr epaalaauh%mn%cggnﬂﬂeormén {h3re4thioh WaB coRpletddyORY b miRgrd Was 1) . G\ /[ (
NH2 N O Cl 1 Using the nethod of Exanple 2, 3-chloro-4-(3-chloro-5 20

pyr i diitessd/torriempwvbaminsrselty. 7Tie: flirajeaxasconcentrated ang theeesidque veas parPedind (7.2 g)

and sed di 400 MHz

et il gHEARERoY S8l clyfipd HRERR Flnd BRFbL ARmerl eI 0. VY o
((3 T8t H&choﬂs‘)wer@cc?rﬂﬁmédi, coﬂEe?mﬁteHlZandhh& restlusSZas(telthratdd8. 6, 2. 6 Hz, 1H);
3.577 (br s, 2H) H? 255. 36 WO .01/ 00579 PCT/ US00/ 18178 EXAIVPLE
16 Tkﬁl@hlewarw&}a@e tQ P@ytqeéb% lg ﬁ@nm@fl&ﬁ arwyhite sghid {B#O1me 28elmp 194 N2 4@
SCH3 Hsoc0 OOOF 00 F 9.1 16.1

In a similar manner, 18.2 (mp 174- 175 °C) was prepared from aniline 15.1

and 5-trifluoromethyl-2-pyridinesulfonyl chloride.

@QM

10 : 18.2

CF3

The compounds provided in Table 2 were prepared using commercially
available intermediates and/or using the intermediates and methods described in the

examples above.

Table 2
Rd
Re

X NH-
| y S\\ Rb
h o O O ga

Cl A
Ra Rb Re Rd mp (°C) or m/e

18.3 H H CF3 H 172-174°C

184 Cl H CF; H 111-113°C
18.5 H H COCH; H 434.7
18.6 H Cl H 460.9

15
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3-Chl oro-4-(3-chloro-5-pyridyloxy)aniline (410 ng, 15.1) and 2,4 5

di chl or obenzenesul fonyl chloride (390 ng, Maybridge), were conbined in a
simlar wennes7do that described in Exanple 3. The cruderP@r/odecisiias
purified by flash chromatography on silica, eluting with 5% ethyl acetate
[/ dichl oronmet hane. The product__fractions were concentrated and the residue

was triturated in hexanes to title conmpound as a white solid
(538 g, 73%, %ﬂ@@u&u &9 th &tﬁ%%bn{om@)cm% &§540 (d, J=1.8 Hz,
iH): 8.24 (d, By i %ﬂi%% J=8.5 tz, 07,90 (d, J=2.0 H,

1 H) ; pyfidytoxfydidtroen2ened19.1hiz | H); 7.48 (t, J 2. 2 1H) 7 28 (d, J=2.5 Hz
IH); 7.21 (d, J=8.84 Hz, 1H);~7.10 (dd, J=2.5, 7.1, 1H). M me 465 (N%l).
Compound 16.1 was oxi di zed Wi h 3- chloroperoxyben20|c acid to produce 15
the correspondi ng pyridine N a white solid after

trituration in diethyl ethgr, 07 cC a I/ H o/ \vlI ood d
16.2 EXAWMPLE 17 This exa WSTrat'es the preparation of 17.1. 1 1/
SCH3 SCH3 / 2 % +C0 ~1 \ | ~~1~4i ~1 /\\ OSSOOO 100C1L 20

15.1 17.1 37 WD 01/ 00579 PCT/ usoo/ 18478
3-Chl oro-4-(3-chloro-5-pyridyloxy)aniline (309 ng, 15.1) and 4
19.1

5 3-Bromo-4-fluoronitrobenzene (available from Reidel) and 5-chloro-3-
pyridinol were combined using the procedure described in Example 1, to produce the title
compound.

'HNMR (400MHz, DMSO-ds) 6 8.61 (d, J = 2.6 Hz, 1H), 8.57 (d, ] =2.2
Hz, 1H), 8.49 (d, J = 2.5 Hz, 1H), 8.24 (dd, J = 9.3, 2.6 Hz, 1H), 7.94 (dd, J = 2.4, 2.2 Hz,
10 1H), 7.3 (d,J=9.0 Hz, 2H). MS (EI): m/z 333 (25, M+H), 332 (15, M+H), 331 (100,
M+H), 330 (10, M+H), 329 (76, M+H).

EXAMPLE 20
This example illustrates the preparation of 3-bromo-4-(3-chloro-5-
pyridyloxy)aniline (20.1).
Cl

Br
15 20.1

Using the method of Example 2, 3-bromo-4-(3-chloro-5-
pyridyloxy)nitrobenzene (19.1) was converted to the title compound which was used
directly in subsequent reactions.
'"HNMR (400MHz, DMSO-ds) 5 8.32(d, ] =2.1 Hz, 1H), 8.19(d,J=2.5
20 Hz, 1H), 7.28 (dd, ] =2.4, 2 Hz, 1H), 7.2 (d, ] = 8.7 Hz, 1H), 6.9 (d, J = 2.6 Hz, 1H), 6.62
(dd, J = 8.7, 2.6 Hz, 1H). MS (EI): m/e 304 (5, M+H), 303 (35, M+H), 302 (20 M+H),
301 (100, M+H), 300 (15, M+H), 299 (90, M+H). .
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met hyl t hi obenzenesul fonyl chloride (223 ny, prepared as described in
Burton, et al., .J. Chem Soc., 604-5 (1948)), were conbined in a manner
simlar twobhets7descri bed in Exanple 3. The crude producpcwasoomsiisf i ed by
flash chromat ography on silica, eluting 5 with ethyl acetate / hexanes /
di chl oronet hane (1:5:4). The product fractions were cagncentrated and the
resi due obt ai neﬁlwmupdwratf@a T ?’Féfkér’ftfféet’{?pﬁrreé\}‘?'@gzg) He?i t | e  conpound

17. 5 Hirheiepy o pl AL pnedi) andlBr SRRy iruel AR R Aol T P ai zed o

t he alescridandiensgxasipldsakovte usi ng Oxi dation to sul foxi de potassium
peroxynonosul fate in nmethanol and acetone. The reaction was nonitored by
TLC. After the reaction was conp ., the mxture was filtered and the
filtrate was washed with water, over MgSHA, filtered and
concentrated. The residue was purified by chromatography on silica, eluting
with 500to 15 100% et hyl acetate / dichl orRaret hane. Sol vent was renoved
fromthe product fractions, and the residye wag triturated in hexanes. The
white solid product was @ol | ect ed by fil fon to provide 121 ng of 17.2
(63%, np 127 128 C. LE 18 20 HNmjs elxanple illustrates the preparation
of 18.1. NH2 O\ C1',}§N ORb C 15.1 18.1 The title
conpound vvas prepar ed 8 si nl ap tf;s Exanpl e 3, begi nni ng W th
3-pyridyl sul fonyl chl or| e Q35 j, see Exanple 6) and 3-chloro-4-(3- 38

5

Ra Rb Re Rd mp (°C)
20.2 Cl H Cl H 114-115
20.3 H H SCH; H 160-162
204 H H S(O)CH; H 169-171

Similarly, 20.5 was prepared from aniline 20.1 and 5-trifluoromethyl-2-
pyridinesulfonyl chloride, mp 202-204 °C.

L
N NH.

I\L //\\
Z >0

Br
20.5
10

EXAMPLE 21
This example illustrates the preparation of 5-(4-nitro-2-methoxyphenoxy)-

3-chloropyridine (21.1).
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WO 01/ 00579 PCT/ US00/ 18178 chl oro-5-pyridyloxy)aniline (411 ng, 15.1) with
the addition of a catalytic anount of 4- dinethylam nopyridi ne. When the
reacti onwast/esnpl eted by TLC, the mixture was filtered tBCT/EREVBITT Ne
salts. The filtrate was concentrated and the residue was purified by flash
chromat ography on silica, eluting with 5% met ha ngh / dichloromethane. The 5
product fraction re conbi ned, concentrated, a d2 the residue was
triturated dichlQromethane to provide the title onpound as a white solid
(149 nmg, 22% 4- 165 C. In a simlar m 18.2 (nmp 174- 175 C) was

2 , N
@ e 15.1 and 5-trifluoronet - pyridi nesul f onyl
chloride. d CF

prepared from

10 1®Me The conpounds
provi ded in Tabl ef 2 were prepared u5|no comercially avail abl e
i nt er medi at es andflor using the internédirar€Sxgnd” net hods described in the
exanpl es above. Table 2 Rd Re C1 \ / SoRb ORa Cl Ra Ro Rc Rd np
(© or W 18.3 HH CF3 H 172-174C 18.4 P CF3 H 111-113C 18.5 HH

COCH3 H 434.7 18.6 HO d H 460.9 15 N

21.1
A round-bottomed flask was charged with 2-chloro-5-nitroanisole (1.03 g,
5.49 mmol, Avocado Chemical Co.), 5-chloro-3-pyridinol (750 mg, 5.76 mmol, Aldrich
Chemical Co.), cesium carbonate (1.97 g, 6.04 mmol, Aldrich Chemical Co.), and
5 anhydrous DMF (16 mL). The mixture was heated at 100 °C for 18 hours. The

temperature was then increased to 130°C fo.r an additional two hours, after which the
reaction was allowed to cool to room temperature. The reaction mixture was poured into
800 mL of distilled water, and extracted three times with 300 mL ethyl acetate. The
combined extracts were dried over MgSQ, and filtered. Solvent was removed from the

10 filtrate under vacuum and the crude product was purified by flash chromatography on
silica gel (5% hexanes in CH,Cl, as eluant) to provide the title compound (1.42 g, 93%)
as a yellow solid. MS ESIm/e: 281.1 (M + H).

EXAMPLE 22
15 This example illustrates the synthesis of 5-(4-arnino-2-methoxyphenoxy)-
3-chloropyridine (22.1).
NO, NH,
OMe OMe
Clhe 0 Ch_ 0
® ®
N N
21.1 22.1

Using the method of Example 2, the nitro compound prepared in Example
21 (1.54 g, 6.56 mmol) was converted to 1.38 g (99%) of the title compound as an off-

20  white solid. The product was used without further purification (upon standing several
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39 WD 01/00579 PCT/ US00/ 18178 EXAMPLE 19 This exanple illustrates the
preparation of 3-brono-4-(3-chloro-5- pyridyloxy)nitrobenzene (19.1). NO2
O Br 19WO051/®5Br onp- 4-f | uoroni t robenzene (avail abl e fronP®&eUd@/i81znd
5-chl oro-3- pyridinol were conbi ned using the procedure described in

Exanple 1, to produce the title conpound. '

(d, " ays i & ﬁfgomﬂyunc{admb@ed ayery dz*ﬂQbrW COI‘FWS‘ N‘Bés(ﬁgp'(ﬂée 2§P_'Y§§j ) ? e

8. 24d§dd J =09.3, 2.6 Hz, 1H), 7.94 (dd, J = 2.4, 2.2 Hz, 10 1H), 7. (d
: 2H). M5 (El): mz 333 (25, MtH), 332 (15, NMFD, 331 (100,

NHFD, 330 (10 M-H), 329 (76, MrH). EXAMPLE 20 This exanple illustrates the

preparation of 3-brorm;4-(3-c%¥§§ridyl oxy)aniline (20.1). d \ NH2
I N/ OBr 15 20.1 Using the Exanpl e 2, 3-brono-4-(3-chloro-5-

pyri dyl oxy) ni t rghepzeife (ikQirdds URSyRMBYEHE £-{Bat he title conpound which
was used directly in subsequent reactions. 'HNMR (400MHz, DMSO d6) 8 8. 32

(d, Jdldxlanobemnesmﬂ)marendmm(mlethqxwhgncaty) éephm_mmdlﬂe (23.98 (dd, J = 2.4, 2
Hz, 1 H), 7.2 (d, J = 87Hz| (dJ .6 Hz, 1 H), 6.62 (dd, J

= 8.7, 2.6 H, 1H). El): me 364(5 HA A 3(35 MeH), 302 (20,
MrH), 301 (100, M+H) (15, MH), ,
N /

N
22.1 231

A round-bottomed flask was charged with aniline 22.1 (96 mg, 0.39

mmol), 2,4-dichlorobenzenesulfonyl chloride (104 mg, 0.42 mmol, Maybridge Chemical
10  Co.), pyridine (28 mg, 0.39 mmol, Aldrich Chemical Co.), and a catalytic amount of
DMAP (Aldrich Chemical Co.). Three mL of dichloromethane was added and the
reaction mixture was stirred at room temperature for eight hours. The resulting mixture
was then diluted with 15 mL of dichloromethane and washed successively with 10 mL of
IN HCl and brine. The combined organic portions were dried over MgSO, then passed
15  through a plug of silica gel to remove baseline impurities. Solvent was removed from the
filtrate and the resulting solid was triturated in hexanes to provide the title compound (69
mg, 40%) as a white powder. |
"HNMR (400MHz) (ds-DMSO) 6 10.81 (1H, s); 8.29 (1H, d, J=2.1 Hz);
8.11 (1H, d, J=2.4 Hz); 8.07 (1H, d, J=8.5 Hz); 7.88 (1H, d, J/=2.0 Hz); 7.63 (1H, dd,
20 J=8.7 Hz, 2.1 Hz); 7.20 (1H, dd, J=4 .4 Hz, 2.1 Hz); 7.07 (1H, d, J=8.7 Hz); 6.91 (1H, d,
J= 2.4 Hz); 6.68 (1H, dd, J=8.7 Hz, 2.5 Hz); 3.65 (3H, 5). MS ESI m/e: 459.0 (M + H).

EXAMPLE 24

This example illustrates the synthesis of 5-(4-
25  methylsulfonylbenzenesulfonamido-2-methoxyphenoxy)-3-chloropyridine (24.1).
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40 WO 01/ 00579 PCT/ US00/ 18178 The conpounds provided in Table 3 were
prepared using 20.1 and comrercially avail abl e internedi ates and/ or using

t he i nt ewedi/etses and nmet hods described in the exanpl es prODWSo/iBatsl e 3 Rd
Re CLNHSRb #'0"a O\ 5Br RARRo Re Rd nmp () 20.2 d HO H 114-115
20.3 HH SCH3 H 160-162 20.4 HH S(OCH3 H 169-171 Sinmlarly, 20.5 was
prepared from anili neNgo 1 and 5-trifluoronetlyl-S2 pyridi nesul f onyl
chloride, nmp 202-204 €.°"Cd CF3 NHS N\O Br Mb.5 10 EXAMPLE 21 This
exanple illustrates +Rg _preparati on of 5-
3-chloropyridine (2 41 WO 01/ 0051\74902

22.1 241

The title compound was prepared using the general procedure described in
Example 22, starting with 150 mg (0.61 mmol) of the aniline, 155 mg (0.61 mmol,
Aldrich Chemical Co.) of 4-methylsulfonebenzenesulfonyl chloride, 48 mg (0.61 mmol)

5  of pyridine, catalytic DMAP, and 5 mL of methylene chloride. Following workup, the

title compound was obtained (67 mg, 24%) as a white solid.

"HNMR (400MHz) (ds-DMSO) 6 10.63 (1H, s); 8.30 (1H, d, J—2 0 Hz);
8.14 (2H, m); 8.04 (1H, dd, J=8.6 Hz, 1.9 Hz); 7.27 (1H, dd, J=4.5 Hz, 2.2 Hz); 7.08 (1H,
d, J=8.6 Hz); 6.93 (1H, d, J=2.4 Hz); 6.70 (1H, dd, J=8.6 Hz, 2.4 Hz); 3.67 (3H s); 3.28

10  (3H,s). MS ESIm/e: 467.0 (M - H).

EXAMPLE 25
This example illustrates the synthesis of 5-(4-acetylbenzenesulfonamido-2-

methoxyphenoxy)-3-chloropyridine (25.1).

/\

NH,

0
O :
Y

Cl I AN cal
/ U
N N/

15 22.1 25.1
The title compound was prepared using the procedure described in
Example 7, starting with 82 mg (0.33 mmol) of aniline 22.1, 72 mg (0.33 mmol) of 4-
acetylbenzenesulfonyl chloride, 26 mg (0.33 mmol) of pyridine, catalytic DMAP, and 2
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O d O N C 21.1 A round-bottoned flask was charged with
2-chloro-5-nitroanisole (1.03 g, 5.49 mvol, Avocado Chem cal Co.),

5- chl or o™ pyeisdd nol (750 ng, 5.76 mmol, Al dri ch Chem' caPCTUS)0/18¢msi um
car bonate (1 97 g, 6. 04 mrol Al drich Chem cal and 5 anhydrous DIVF
(16 ted at 100 C for our The nperature was
t hen rré%fglélﬂnec ﬁ@@)"\(ﬂ:ﬂ? i coé?ﬁf’i“f‘ b”ﬁaPrftdrrB“ﬁ@&r@g’ 6}?/{’)&5 b Eeh t he
reactjn was allowed to cool to roomtenperature. The reaction mxture was
poured into 800 nmL of distilled water, and extracted three tines with 300

et hyl acet afIéNMRé4OQMHb) (e MKO) 8dPS2UHes)i8128d 1 Hyér/NeH4); and

f | t t fiJdt dth

or uaB B Rs TR FRV B 1030y T2 (hndareBn frad iy YT " oy
hexapes=g. @H@H%@Q(lﬂi dajmnztmprzw ’ﬂb(lﬂ—hedlj#Séwgaprﬂ)ﬁ(ﬁ 42 g, 93%
as a yellow solid. 1. (M+ H. EXAMPLE 22 15 This exanpl e
illu Hé@ ,es0Q (3&L, §}/nM$e@$I§n/é"f 4351-{@4&#}10 2- net hoxyphenoxy) - 3-chl oropyri di ne

(22.1). ﬁ%—l e%l pﬁfﬁnnglﬁ 2\iné25h vl;elre %)regar d ong%mﬁ-mggﬂl an¥3hg the

met hod of Exa e nifro conpound In Exanple 21 (1.54'q,
6. S56appropriatevad fonghetdotiéd to 1.38 g (99% of the title conpound as an of f-

20 white solid. The product was used wt out urther purification (upon
standi ng several 42 L/ 00579 PCT/U 33 days in air the conpound
devel oped a very dark br col SI 251.1 (M + H. EXAWPLE 23

//\\

OCH,4

10 252 Z=N
253 Z=CH

EXAMPLE 26
This example illustrates the preparation of 5-nitro-2-(3,5-

15  difluorophenoxy)-benzonitrile (26.1).
F

NO,

CN

26.1
2-Chloro-5-nitrobenzonitrile (4.6 g, 25 mmol) and 3,5-difluorophenol were
combined using the procedure described in Example 1, to produce 6.6 g of the title
compound. .
20 "HNMR (400 MHz) (CDCl;) & 8.598 (d, /=2.8 Hz, 1H); 8.396 (ddd,
J=9.3, 2.8, 1.2 Hz, 1H); 7.259 (d, /=0.8 Hz, 1H); 7.044 (d, /=9.6 Hz, 1H); 6.821 (m,
1H); 6.722 (m, 2H).

45



5 This exanple illustrates the synthesis of 5-(4-(2, 4-

di chl or obenzenesul f onam do) - 2- net hoxyphenoxy) - 3-chl oropyridine (23.1). 10
0 NHZ s~NWDolod9~1 \ OV O Cd \ OCL\ NO N 22.1rCBU%00AS8178
round-bottoned flask was charged with aniline 22.1 (96 ng, 0.39 nmol),

2, 4- di chl or obenzenesul f onyl chlorlde 04 4 ge Chem ca
10 Co.), pyri dithaSipir mpnney, 4¢hiares- “‘KPllEﬁ"?g‘%t éﬁ%@anggégnw?x%%ga catal ytic
amou ﬂu%; dﬁgﬁﬁv&&!&%ﬁlﬁﬁe%ftﬂoﬁ@ée@ Jof 3“?&@@{31 5-@ifludidph thane was

adde reaction m xture was stlrre roonltenper ure for eight
hour benth&nree(saIZ),innlglm X3@f@ was then diluted with 15 nL of

di chl oromet hane and washed succgssively with 10 nL of 1N HO and brine.
The conbi ned organic portions were dried over MgSO4 t hen passed 15 through
a plug of silica gel to renove-bBaseline inpurities. Solvent was renoved

fromthe filtrate and the reg ng solid was triturated in hexanes to
provide the title conpound (69

()&
&
ng,0 409 as a white powder. 'H NVR (400MHz)

(d6-DVBO) 8 10.81 (1 H, s); 8.29 ( N, J=2.1 Hz); 8.11 (1H, d, J=2.4
Hz); 8.07 (IH d, J=8.5 Hz); 7.88 7d? J=2.0 Hz); 7.63 (1H, dd, 20 J=8.7
Hz, 2.1 Hz); 7.20 (1H, dd, J=4.4 2.1 Hz); 7.07 (1H, d, J=8.7 Hz); 6.91

(1H, d, J= 2.4 Hz); 6.68 (1H, dd, 8.7 Hz, 2.5 Hz); 3.65 (3H, s). MS ESI
me: 459.0 (M+ H). EXAWPLE 24 Thi®Nexanple illustrates the synthesis of
5-(4 25 net hyl sul f onyl benzenesul hepam do- 2- met hoxyphenoxy) - 3- chl or opyri di ne

(34' b. 43 m‘ﬁ%\%ﬁ%gop %?/%&%11)7?8 7%1% OHN 1H); 8.165 (dd,
J=8.8, 1.9 Hz, 1H); 7.422 (d, J=8.8 Hz, 1H); 7.227 (m, 1H); 7.103 (m, 2H).

EXAMPLE 27
This example illustrates the preparation of 5-amino-2-(3,5-

10  difluorophenoxy)benzonitrile (27.1).
F

NH,

CN
27.1
Using the method of Example 2, 5-nitro-2-(3,5-difluorophenoxy)-
benzonitrile (26.1, 6.6 g) was converted to the title compound (5.47 g, mp 80-84°C)
which was used directly in subsequent reactions.

15 'HNMR (400 MHz) (TFA/DMSO-ds) 8 11.2 (br s, 2H); 7.083 (d, J=9.2
Hz, 1H); 7.077 (d, J=2.8 Hz, 1H); 7.033 (dd, J=9.2, 2.4 Hz, 1H); 6.998 (tt, J=9.2,2.4 Hz,
1H); 6.727 (dd, J=8.4, 2.0 Hz, 2H).

Similarly, 3-amino-4-(3,5-difluorophenoxy)benzonitrile (27.2) was
prepared from 26.2.
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I Me02S Owve fOM O \ 0OCI ONN 22.1 24.1 The title conpound was
prepared using the general procedure described in Exanple 22, starting with
150 ng (Gw@d/onsd ) of the aniline, 155 ng (0.61 mmol, Al BeT/UR0ASETS ca

Co.) of 4-nethyl sul fonebenzenesul fonyl chloride, 48 ng (0.61 mmvl) 5 of
pyridine, catalytic DVAP, and § nL of nethyl ene chloride. Follow ng workup,
the title conmpound was obtaingd (67 ng, 249 as a white solid. 'HNWMR
(400MHz) (d6-DVSO) 8 10.63 (1 ); 8.30 (1H, d, .r=2.0 Hz); 8.14 (2H, m;
8.04 (114, dd, J=8.6 Hz, 1.9 7.27 (1 H dd, J=4.5 Hz, 2.2 Hz); 7.08 (1
H d, J=8.6 Hz); 6.93 (1H, ¢ .4 Hz); 6.70 (1H, dd, J=8.6 Hz, 2.4 Hz);
3.67 (3Hs); 3.28 10 (3H,FS). | me: 467.0 (M- H). EXAMPLE 25 This
exanple illustrates the synthesis off 5-(4-acetyl benzenesul f onam do- 2-

met hoxyphenoxy) - 3- chl or opyri di ne g O NH2 S\ N\H \ O O d 0 C
O rNT N15 22.1 25.1 The title und was prepared using the procedure
described in Exanple 7, starting W 82 ng (0.33 mml ) of aniline 22.1,
72 ng (0.33 mml) of 4- acetyl benzempesul fonyl chloride, 26 ng (0.33 mmol)
of pyridine, catalytic DVAP, and 2 ¢¥ WO 01/00579 PCT/US00/18178 nL of

nmet hyl ene chloride. The title cogﬁgund was produced (92 ng, 65% as a white

(]

'HNMR (400 MHz) (DMSO-ds) § 7.14 (d, J=2.0 Hz, 1H); 7.03-6.96 (m,
3H); 6.70 (dd, J=8.6, 2.3 Hz, 2H); 5.60 (s, 2H).
The compounds provided in Table 4 were prepared using 27.1 and
5 commercially available substituted benzenesulfony! chlorides and/or using the

intermediates and methods described in the examples above.

Table 4
Rd
F Rc
NEL Rb
F/©\O O// \\O Ra
CN
Ra Rb Re Rd mp(°C)or
m/e
273 Cl H Cl H 452.7
274 H H OCH; H 414.8
27.5 H H I H 510.6
27.6 H H C(O)CH; H 482.7
27.7 H H CF, H 141-144 °C

10
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solid. 'HNMR (400MHz) (d6-DMBO) 6 10.52 (1H, s); 8.29 (1H, d, J=1.9 Hz);
8.10 (3H, m): 7.92 (2H, dd, J=8.0 Hz, 2.3 Hz); 7.23 (1 H, dd, J=4.5 Hz,

Hz): 7.06vG 01645795 d, J=8.6 Hz): 6.93 (1 H, dd, J=8.6 Hz, PCTASMZISI786. 70 (1

H dd, J=8.6 Hz, 2.4 Hz); 3.65 (3H, s); 2.60 (3H, s). M5 ESI me:

Z

5-nitro-2- (3
26.1 2-Chl oro- 5 mtrobenzonltrlle (4 6 g,

were conbi ned using the procedure descri bed An Exanple 1, to produce 6.6 ¢
of the t|tIe

uor op

colffound. 20 " HNWR (400 M—Iz)

1H); 8 =9.3, 2. 5 Hz, old, J=0
(d, 3=9 6. 821 —6—7»22 fm oH) ¢ 45 wo[01/P0579
PCT/ USOOMNEE178 At ~aygi mi L&y anner, 4- chi or o- 304 Ohe
25 mol ) nd 3,5 difl uorc?phgnéll wer e combi ned tlg p¥ ogf 9 g of

3-nitro-4-(3,5-difluorophenoxy)- benzonitrile (

10

15

20

28.1

3-Amino-4-(3,5-difluorophenoxy)benzonitrile (201 mg, 27.2) and 2,4-
dichlorobenzenesulfonyl chloride (302 mg, Maybridge), were combined in a similar
manner to that described in Example 3, then heated to 40 °C. The crude product obtained
after workup was purified by flash chromatography on silica, eluting with
dichloromethane. The product fractions were concentrated and the residue was triturated
with diethyl ether to provide the title compound as a white solid (150 mg, 37%), mp 197-
200 °C.

EXAMPLE 29

This example illustrates the preparation of 5-nitro-2-(3 ,5-

dichlorophenoxy)-benzonitrile (29.1).

Cl
NO,

Cl O
CN

29.1

2-Chloro-5-nitrobenzonitrile (0.9 g, 5 mmol) and 3,5-dichlorophenol were
combined using the procedure described in Example 1, to produce 1.5 g of the title
compound, mp 188-190 °C.

"H NMR (400 MHz) (CDCl;) & 8.597 (d, J/=2.4 Hz, 1H); 8.397 (ddd,
J=9.2, 2.8, 0.8 Hz, 1H); 7.360 (dd, J=3.2, 2.0 Hz, 1H); 7.089 (dd, J=1.6, 0.8 Hz, 2H)
7.008 (d, /=9.6 Hz, 1H).

48

431.1 (M
In a simlar manner, 25.2 and 25.3 were prepared fromaniline 22.1
he appropriate sul fony EXAMBLEZ28 o / c173 NH 0SO Z OCH3 10 25.2

t
N 25.3 Z = %Wﬁg&ﬁ t'ﬁg '39'0? ghlustrates the preparation of

eno nzonltrlle(26 1). F N2 F 0 CN
25 HmDI) and 3, 5-di fl uorophenol

3) 68.598 (d, J=2.8 hz,
I 1H);

wiitrile (4.6 g,
§.2), np 2-136 C.



F F-VON® OCN26.2 5"'HNW (400 MHz) (DWsO-d6) 8 8.72 (d, J=2.0 Hz, 1
H); 8.165 (dd, J=8.8, 1.9 Hz, 1H); 7.422 (d, J=8.8 Hz, 1H); 7.227 (m 1H);
7.103 (mwamh/oosEXAMPLE 27 This exanple illustrates the prrEBUStI/BN7SOf

S5-ami no-2-(3,5- 10 difluorophenoxy)benzonitrile (27.1). FNH2 F OCN 27.1
Usi ng the nethod of Exanple 2, _5-nifro-2-(3,5-difluorophenoxy)-

ggnézrg)tri’vlhg I(*rr261 6.6 Q) dtothe title corrpound(5 47 g, np
- I C t4_ons. 15 H NVR (400
MHz) ( TFAY Dwsolﬁgjgx%ﬁ@gllgisgrgt%g %ﬂr%ﬁﬂ%wg%né? Sl2 H, 7. 07(7 (d,

J=2.dcHiarophéf)oxy)beddditfdiel(30J59. 2, 2.4 Hz, 1H); 6.998 (tt, J= 9 2, 2.4 Hz,
1H); 6.727 (dd, J=8.4, 2.0 2H). Simlarly,

3-am no-4-(3,5-difl uoropheno )benzonitrile (27.2) was prepared from 26. 2.
46 WO 01/ 00579 PCT/ US00/ 18178 F F N cZNHX CN - 27.2 ' HNWR (400 MHz)

(DMBO-d6) S 7.14 (d, J=2. 1H);
0

Cl

30.1
5 To a solution of 5-nitro-2-(3,5-dichlorophenoxy)benzonitrile (29.1, 1.5 g)

in ethyl acetate (45 mL) was added stannous chloride dihydrate (5.47 g). The mixture
was heated to 85°C for 30 minutes during which time a thick white precipitate formed.
The reaction vessel was cooled and the mixture was treated with 100 mL of 0.5 N NaOH.
The resulting mixture was extracted twice with ethyl acetate. The combined organic

10  extracts were dried over MgSO, and concentrated under vacuum to afford the title
compound which was used without further purification. MS.m/e 279 (M+H).

The compounds provided in Table 5 were prepared using 30.1 and

commercially available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.

15 Table 5
Rd
cl Re¢
/@\ ( INH‘S Rb
7N\
d o
Cl 0] Ra
CN

Ra Rb Re Rd mp (°C)
30.2 Cl H Cl H 143-144
30.3 H H CF;, H 148-149

EXAMPLE 31

This example illustrates the preparation of 5-nitro-2-(3,5-

20 dimethoxyphenoxy)benzonitrile (31.1).
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3H); 6.70 (dd, J=8.6, 2.3 Hz, 2H); 5.60 (s, 2H). The conpounds provided in
Table 4 were prepared using 27.1 and 5 comercially avail able substituted
benzeneswdongis7hl ori des and/ or using the interned at espangsonetsintsds
described in the exanpl es above. Table 4 Rd F/ Rc S~ Ro F O YO O Ra CN
Ra Ro Re Rd np(Qor me 27.3 (J C H452.7 27.4 HH OCH3 H 414.8 27.5
HHI H510.6 27.6 HH C(OC M82.7 27.7 HH CF3 H 141-144 C 10 47 WO
01/ 00579 PCT/ USO0/ 18178 EXAMPRE 28 Thi Ople illustrates the

preparation of 28.1. F NHZ F O FI1I0CL+CLCNY% NHS\ ~ O
adlr~-FOOdOd CN 28.1 Q- - di fl uor ophenoxy) benzonitrile (201
my, 27.2) and 2, 4- H,CO 0
CN
31.1

2-Chloro-5-nitrobenzonitrile (5.3 g) and 3,5-dimethoxyphenol (4.5 g,
Aldrich) were combined using the procedure described in Example 1, to produce the title
compound as a brown solid.
5 '"HNMR (400 MHz) (DMSO) & 8.84 (d, J=2.8, 1H); 8.44 (dd, J=9.3,2.8
Hz, 1H); 7.07 (d, J/=9.3 Hz, 1H); 6.51 (s, 3H); 3.76 (s, 6H).

EXAMPLE 32
This example illustrates the preparation of 5-amino-2-(3,5-

10  dimethoxyphenoxy)benzonitrile (32.1).
OCH,
NH,

H,CO 0
CN

321
To a solution of 5-nitro-2-(3,5-dichlorophenoxy)benzonitrile (31.1, 8.76 g)
in ethyl acetate was added tin chloride (33 g). The mixture was heated to reflux for one
hour. The resulting mixture was cooled and 0.5 N sodium hydroxide solution was added
15  to induce the precipitation of tin salts which were removed by filtration. The filtrate was
concentrated to provide 7.5 g of the title compound as an orange solid which was used in
subsequent reactions without purification.
"HNMR (400 MHz) (DMSO-ds) § 6.95-6.87 (m, 3H); 6.25 (t, J=2.2 Hz,
1H); 6.04 (d, J=2.2 Hz, 2H); 5.49 (s, 2H); 3.70 (s, 6H).
20 The compounds provided in Table 6 were prepared using 32.1 and
commercially available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.
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5 di chl orobenzenesul fonyl chloride (302 ng, Maybridge), were conbined in a
simlar manner to that described in Exanple 3, then heated to 40 C. The
crude pr odoot/oshd ai ned after workup was purified by flashcTosamgimsgr aphy
on silica, eluting wth dichloronethane. The product fractions were
concentrated and the residue was triturated wth diethyl ether to provide
the title conpound as a white sdigble6150 ny, 37%, np 197- 10 200C. EXAMPLE
29 This exanple illustrates the preparation of 5-nitro-2-(3 , 5-

di chl or ophenoxy) - benzonitrile (29.1). C1L NOxgCd OCN 15 29.1

2-Chl oro-5-nitrobenzonitrile (0.9 g, 5 muol)| and_ 3, 5-di chl or ophenol were

1, to produce 1.5 g of
the title conpound, np 188 ' HN%R ) (CDC13) 8 8.597 (d,
J=2.4 Hz, 1H); 8.397 (ddg o D ¥, 1H); 7.360 (dd, J=3.2,
2.0 Hz, 1H); 7.089 (dd, EHD , 008 (d, J=9.6 Hz, 1H). 48 WO
01/ 00579 PCT/ USO0/ 1ﬁ15

‘ThIS exanple illustrates the
preparation of 5-am no-2-(3,5- di chlorophenoxy)benzonitrile (30.1). O NHZ
Cl OCN 30.1 5 To a solution of

5-ni tro-2-(3,5-di cRor oRbenoxRebenzdddtrimp(X@.dr, 1.5 g) in ethyl acetate
(45 nmL) was added stannous chloride di hydraten/¢5.47 g). The m xture

32.2 Cl H Cl H 477
323 Cl H CF; H 101-105°C
324 H H I H 439
325 H H OCH; H 162-164°C
EXAMPLE 33
5 This example illustrates the preparation of 3-methoxy-4-(3,5-

difluorophenoxy)-nitrobenzene (33.1).
F
NO,

F O
OCH,
33.1
4-Chloro-3-methoxynitrobenzene (2.64 g) and 3,5-difluorophenol
(Aldrich) were combined using the procedure described in Example 1 and heated to
10 125°C, to produce the title compound as a thick brown oil which solidified on trituration
with hexane/methanol to yield 1.33 g of 33.1 as a red solid.
"HNMR (400 MHz) (DMSO-ds) 8 7.963 (d, J=2.6 Hz, 1H); 7.903 (dd,
J=8.8,2.7 Hz, 1H); 7.3 16 (d, J=8.8 Hz, 1H); 7.035 (m, 1H); 6.796 (m, 2H); 3.909 (s,
3H).
15 In a similar manner, 3-methoxy¥4-(3,5—dichlorophenoxy)nitrobenzene
(33.2) and 3-methoxy-4-(3,5-dimethoxyphenoxy)nitrobenzene (33.3) were prepared
beginning with 3,5-dichlorophenol and 3,5-dimethoxyphenol, respectively.

51



was heated to 85C for 30 mnutes during which tine a thick white
precipitate formed. The reaction vessel was cool ed and the m xture was
treated woh1/a4B3® ni. of 0.5 N NaCH.  The resulting m xtur eP@BRESExIS1zsct ed
twice with ethyl acetate. The conbined organic 10 extracts were dried over
MySO4 and concentrated under vacuumto affc%;d the title conpound which was
9 (MtH). The conpounds provi ded
onmerci ghly awai | abl e substituted
[ ates and net hods
Re SSRo d OOORa

described in t i R, gve. 15 Tal Rd

CN Ra Rb Rg, g ( 3082° A H &y 43- 144 HH CF3 H 148- 149
EXAVMPLE 31 This exanple illjustrates the preparatioh of 5-nitro-2-(3,5- 20
di met hoxyphenoxy) benzoni t r PC8; (31.1). 49 WO 01/ 005¥9HCT/ USO0/ 18178 OCH3
02 H3COOCN 31.1 2-Chloro-5-nitrobenzonitrile (5.3 g) and

3, 5-di net hoxyphenol (4.5 g, Aldrich) were conbined using the procedure
described in Exanple 332to produce the titl e 338onpound as a brown solid. 5

(OO (400 Wl COUGOL B & B4 (i B gk, 953 28
"HNMR (400 MHz) (DMSO-dg) 8 7.960 (d, J=2.6 Hz, 1H); 7.900 (dd,
J=8.9, 2.7 Hz, 1H); 7.394 (t, J=1.7 Hz, 1H); 7.3 10 (d, J=8.8 Hz, 1H); 7.107 (t, J=1.4
5  Hz, 2H); 3.907 (s, 3H).
33.3 3-methoxy-4-(3,5-dimethoxyphenoxy)nitrobenzene
"H NMR (400 MHz) (DMSO-ds) 5 7.910 (d, J=2.6 Hz, 1H); 7.862 (dd,
J=8.8, 2.6 Hz, 1H); 7.064 (d, J=8.8 Hz, 1H); 6.353 (t, J=2.2 Hz, 1H); 6.207 (d, J=2.2
Hz, 2H); 3.927(s, 3H); 3.716 (s, 6H).
10 Each of the nitrobenzene derivatives (33.1, 33.2 and 33.3) were reduced to
the corresponding aniline derivative using the Raney nickel procedure of Example 2. The
aniline derivatives were then converted to the compounds shown in Table 7 using
commercially available substituted benzenesulfony! chlorides and/or using the

intermediates and methods described in the examples above.

15
Table 7
Rd
Rc
NH\
" y s\\O I Rb
O
OCH,

Ar Ra Rb Rc Rd mp(°C)
334 3,5-dichlorophenyl Cl H Cl H 128-131
335 3,5-difluorophenyl H H CF; H 141-143
33.6 3,5-dichlorophenyl H H CF; H 165-166
33.7 3,5-difluorophenyl ~ Cl H Cl H  120-124
33.8 3,5-difluorophenyl H H OCH; H 129-133

52



EXAMPLE 32 This exanple illustrates the preparation of 5-am no-2-(3,5- 10
di met hoxyphenoxy) benzonitrile (32.1). OCH3 NH2 H3COOCN 32.1 To a

sol uti on vob obeasire r o- 2- ( 3, 5- di chl or ophenoxy) benzonitril e (BAT/USOMBISTB g) in
ethyl acetate was added tin chloride (33 g). The mixture was heated to
reflux for one hour, The resulting xt cooled_and 0.5 N sodi um
hydr oxi de sol ution v added 1R%o | gﬁ‘f h\tlavagflem BIRGE) on of tin salts
whi ch wage re@y@qnguo,jylphgaqtl oy - Thg f| | ¢ at egpas jgopeentrated to provide
7.5 g of the title conmpound as an orange solid which was used in
subsequéatlOr eak-donethewypheu pu@l ficlti o®Fs' HNER (40?2 KP1z) (DIVBO d6) 6

?5?522) %31(1 f’?dir%%!)\oxyf eﬂpﬂe C npouIﬁds]g%"o?n d %%g%e 6 mére preﬁa?gd

using 32.1 and commercially avail abl e substltuted benzenesulfonyl

chl orides and/or using the internediates and nethods described in the
exanpl es above. 50 WD 01/00579 PCT/ USQ0/ 18178 Table 6 Rd OCH3 / Rc S~~
Rb O\ OORa H3CO CN Ra REXAMELEI ) or we 32.2 0 HO H477 32.3

G HCF3 H 10kt }ﬁggﬁmple illustrates the synthesis of 5-(4-chlorosulfonyl-2-
cyanophenoxy)-3-chloropyridine (34.1).
SO,Cl

@ P

/ _ /
N N

5 2.1 34.1
Aniline 2.1 (3.11 g, 12.69 mmol) was converted to the corresponding

sulfonyl chloride according to the procedure of R. V. Hoffman (Org. Syn. Coll. Vol., V1I,
508-511), yielding 770 mg (18%) of 34.1 as a white solid. MS ESIm/e: 331.0 (M + H)

10 EXAMPLE 35
This example illustrates the synthesis of compound 35.1.
H
SO,Cl /O/ N-so,
I .

CN CN

Cl O Cl ~ 0

| N | N
34.1 351

The title compound was prepared using the method described in Example
3, starting with 4-iodoaniline (136 mg, 0.6197 mmol, Aldrich Chemical Co.), 5-(4-
15  chlorosulfonyl-2-cyanophenoxy)-3-chloropyridine (136 mg, 0.4131 mmol, 34.1), pyridine
(49 mg, 0.6 197 mmol), catalytic DMAP, and 3 mL of methylene chloride. The product
was obtained as a white solid (187 mg, §9%).
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3224 HH1 H 439 32.5 HH OCH3 H 162-164C EXAVPLE 33 5 This exanpl e
illustrates the preparation of 3-nethoxy-4-(3, 5-

di f | uor oph@nosogys ni t r obenzene (33.1). F 02 F 1. 0 OCH3 BGI/US00/18178

4- Chl or o- 3- et hoxyni trobenzene (2.64 g) and 3, 5-difl uorophenol (Al drich)

155G, 0o pr odu DRk 0PV CE A B 5B R SR 8 = CRa) cor  ai 1 ed
on tsr.é(r@Haalm 2 W) 8. Mﬂnb%/sjmzbmgls rzo%nﬂ al 9'=212%1%%)97 o3 (ﬁaﬁ@k, as a red

solid. "HN 400 , ; 7.903 (dd,
J=8.J§8. QHZJEEQ ﬂ:f))ﬂél@ gld( 4=8] Slzs/ﬂ-&ombaﬂl??(l@{s@ JR9.0L493 6. 796 (m 2H) :

g- ag?ﬁt()%i‘]ll?,%g E%gfcn? p@%gély ni ?ﬁégéh&eﬁ% (33.2) and

8- met hoxy- 4- (3, 5-di net hoxyphenoxy) nitrobenzene (33.3) were prepared
begi nning with 3, 5-di chl orophenol and_3, 5-di net hoxyphenol, respectively. 51
VO 01/ 00579 PCT/ US00/ 18178 EXAMPLE36&p No2 CL O OCH3 O OCH3 OCH3 33.2

(DVEG 6] 2537"%%%8%%“"*%‘“3’ R %‘99@?%‘%3“ o, 2.7 Ho, 1F); 7. 304

(t, J=1.7 He, 7.3 10 (d, J=8.8 Hz, 1HH 7.107 (t, J=1.4 5 Hz, 2H):
3.907 (s, 3H). 0,Cl Nygo,
@)
CN ' CN
O Cha~_O
N’ N’
34.1 36.1

The title compound was prepared using the method described in Example
10 35, starting with 4-acetylaniline (100 mg, 0.31 mmol, Aldrich Chemical Co.), 5-(4-
chlorosulfonyl-2-cyanophenoxy)-3-chloropyridine (62 mg, 0.46 mmol), pyridine (36 mg,
0.46 mmol), catalytic DMAP, and 3 mL of methylene chloride. The title compound 36.1
was obtained as a white solid (120 mg, 92%).
'H NMR (400MHz) (ds-DMSO) § 10.53 (1H, s); 8.58 (1H, d, J/=1.9 Hz);
15  8.53(1H, d, J=2.4 Hz); 8.15 (1H, d, J=2.5 Hz); 7.99 (1H, dd, J;=4.4 Hz J,=2.2 Hz); 7.86
(1H, dd, /,=8.8 Hz J,=2.5 Hz); 7.59 (2H, dd, J,=8.8 Hz J,=2.0 Hz); 7.13 (1H, d, J=8.7
Hz); 6.93 (2H, dd, J,=8.8 Hz J,=2.0 Hz); 2.61 (1H, s). MS ESI m/e: 425.9 (M - H).

EXAMPLE 37

20 This example illustrates the synthesis of 5-(4-chlorosulfonyl-2-
chlorophenoxy)-3-chloropyridine (37.1).
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33. 3 3- et hoxy-4- (3, 5-di nmet hoxyphenoxy) ni trobenzene 'H NVR (400 MHz)
(DVBO-d6) 8 7.910 (d, J=2.6 Hz, 1H); 7.862 (dd, J=8.8, 2.6 Hz, 1H); 7.064
(d, J=8. 8oir1/0@6¢H) ; 6.353 (t, J=2.2 Hz, 1H); 6.207 (d, J=2PCT/UKlm/1821) ;
3.927(s, 3H); 3.716 (s, 6H). 10 Each of the nitrobenzene derivatives. (33.1,
33.2 and 33.3) were redyged to the corresponding @@ﬁllne derivative using
the Raney nickel proceduf€ of Exanple 2. The ani ine derivatives were then
converted to the conpour shown in Table 7 usi commercially avail abl e
substituted benzenesul he internediates and

i i RdRc NHj S Rb AAmO

0 0 Ra OCH3 Ar

128-131 33.5 g, 5-di quqyophenyL_tLH*CFé H 1
7 3, 5-difluoropheny

3, 5-di f1 uor opheny | ) OCH3 H 129-133 52 01y 00579 PCT/ US00/ 18178  Ar.

Ra Ro Re Rd nmp(CO) 3879 3, 5-di net hoxyphenyl CiH C H 100-103 33.10

3, 5-di met hoxyphenyl & H CF3 H 72-79 33.11 3, 53¢iinmet hoxyphenyl H H OCH3 H

92-95 EXAMPLE 34 Thi's exanple illustrates the synthesis of

5- (4- chl or osul Amiljde-15.1 (3 Hhgphzhoaol) Bactanyeigs/ioi the perrgspanding

sulfonyl chloride 37.1, according to the procedure of R. V. Hoffman (Org. Syn. Coll.
Vol., VII, 508-511). The title compound was obtained as a slightly yellow solid (1.65 g,

5 59%) MS ESIm/e: 338.0 (M + H).

EXAMPLE 38

This example illustrates the synthesis of compound 38.1.

$0,Cl 50,
I
Cl Cl
Cl (o} —_—_— (o] 0}
S B
Z Z
N N
37.1 38.1
10 The title compound was prepared usirig the method described in Example

35, starting with 4-iodoaniline (101 mg, 0.46 mmol), S-(4-chlorosulfony}-2-
chlorophenoxyy3 chloropyridine (104 mg, 0.31 mmol), pyridine (35 mg, 0.46 mmol),
catalytic DMAP, and 3 mL of methylene chloride. Compound 38.1 was obtained as a
white solid (150 mg, 94%).

15 "HNMR (400MHz) (d,-DMSO) 8 10.50 (1H, s); 8.55 (1H, d, J=2.1 Hz)
8.45 (1H, d, J=2.5 Hz); 7.93 (1H, d, J=2.2 Hz); 7.89(1H, dd, J;=4.4 Hz J,=2.2 Hz); 7.67
(1H, dd, J;=8.7 Hz J,=2.2 Hz); 7.61 (2H, dd, J;=8 .8 Hz J,=2.0 Hz); 7.22 (1H, d, J=8.7
Hz); 6.94 (2H, dd, /,=8.8 Hz J,=2.0 Hz). MS ESI m/e: 518.9 (M - H).
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NH2 S02C1 CNCN CL OOC NN 52.134.1 Aniline 2.1 (3.11 g, 12.69
nmol ) was converted to the corresponding sulfonyl chloride according to
t he procadansomsfo R V. Hoffman (Org. Syn. Coll. Vol., VIIPCT/HO@/1B17E),
yielding 770 mg (18% of 34.1 as a white solid. M5 ESI me: 331.0 (M+ H)

10 EXAMPLE 35 Thi s exanpl e ilggiﬁqugﬁéhe synt hesis of conpound 35.1. H
S02C1 N, S02 CNCN O | \ O N 34.1 35.1 The title conpound

was prepared UshR@xhhipleTROSMEsARS St df dolnpaim 39.8, starting with
4-iodoaniline (136 ng, 0.6197 mml, Aldrich Chemcal Co.), 5-(4 15
chl or osul f onyl - 2- cyanophenoxy) - 3- chloropyr ehne 6 mg, 0.4131 mol,

34.1), pyridine (49 ny* 0.6 197 nmml), cfq i VP

net hyl ene chloride. The product was obta S a ite solid (187 nyg,
89% . 53 WD 01/ 00579-PCRLUSO00/ 18178 1 RAT400MA dé-DM5s O 6 10.57 (1
H s); 8.62 (1 H d, 8 Hz); 8.60 (1H, d J=2. 8.28 (1 H d, J=2.4
Hz); 8.12 (1 H, d, Hz); 7.93 (1 PR J2=2.3 Hz); 7.61
(2H, dd, Ji=8.8 Hz J2=F.0 ; 7.17 (1H, d, J=9. 0) 6. 93¢ (2H, dd, J, = 8.8
Hz J2=2.0 Hz). OMS ESIInfe: 509.9 (M- H). 5 EXAMPLE 36 This exanple

|IIustrates'Phﬁ:f%ijhé5|s of conmpound. 36.°1 o
P | 7

N N

p—g

371 39.1
The title compound was prepared using the method of Example 38,
5  starting with 4-acetylaniline (55 mg, 0.41 mmol), 5-(4-chlorosulfonyl-2-chlorophenoxy)-
3-chloropyridine (92 mg, 0.27 mmol), pyridine (33 mg, 0.41 mmol), catalytic DMAP, and
3 mL of inethylene chloride. After workup, 39.1 was obtained as a white solid (130 mg,
93%). |
'HNMR (400MHz) (ds-DMSO) 6 10.94 (1H, s); 8.54 (1H, d, J=2.0 Hz),
10 8.44 (1H, d, J=2.2 Hz), 8.01 (1H, d, J=2.1 Hz); 7.90 (1H, dd, J,=4.4 Hz J,=2.2 Hz); 7.86
(2H, dd, J,=8 .8 Hz J,=1.6 Hz); 7.75 (1H, dd, J;=8 .7 Hz J,=2.2 Hz); 7.23 (3H, m). MS
ESI m/e: 435.0 (M - H).

EXAMPLE 40

15 This example illustrates the preparation of 5-(4-amino-2,5-
dibromophenoxy)3-chloropyridine (40.1), 5-(4-amino-2,3 -dibromophenoxy)-3-
chloropyridine (40.2), and 5-(4-amino-2,3 ,5-tribromophenoxy)-3-chloropyridine (40.3).

NH, NH, NH,
Br - _Br Br Br
Br Br Br
Cl O Cl O
® ® Y
= Z =
N N N
40.2 40.3



02CL I N, 02 CNCN Cl10 d c¢c ONN 34.1 36.1 The title conpound was
prepared using the nethod described in Exanple 10 35, starting with
4- acetyl amd bi/os7¢ 100 ng, 0.31 nmol, Al drich Chem cal Co.)PCBHUS/18178
chl or osul f onyl - 2- cyanophenoxy) 3-chl oropyri dine (62 ng, 0.46 mmol),

i di 36 -4 talyti P 3 f |
Oh or 1 do. The £ 0! VoseiBtamersaiiemolk F ot s iRty anltoe BV T20 o,
92% acetlblaHWJS‘E@erbn{lﬁ@('@M) Q‘h@@esﬁ&u{gﬂdlutﬁ)}l widk.stifreq fdt twd.dags1. 9 Hz) ;
15 8.53 (1H, d, J=2.4 Hz). 8. 15 (1H, d, J=2.5 Hz); 7.99 (1H dd, J,=4.4 He

J2= 2M@stHzf)the e acidpwas rgmove azgogopipalyusmasheanes anddhe yesidue ygs J1=8. 8 Hz

2 or* i typft flsiob d \ikgudE NGy e By iy Sk oy balleerd T 0 1)
id | usdetadd &Rl thbeompinc @sdanicqforfer(sdvarh waslsinvitb byihe 2X), dried over

chl or ophenoxy oropyri di ne 7.1). 4 WO 01/.00579, PCT/ USO0/ 18178 NHZ
sochfodeﬁﬂéi at@:f%@r ang Oﬂc?fﬁf’tedl“&‘%ir rgguce Rﬁ?ﬁs}“ﬁ’e POQUSISIWETE g 24 ol )

f 1, di t
o PR e SR LERRRON ot SR F3, L S0 Lo

titl ehlcw;mndmd (46k, ﬁ%)aﬁﬂédnmm a,3shbxg’mdpyelye4ybdwhé®bpﬁ1((me 619. Y3, 5 59% M
EfS| C%b&ﬂ%gég a&mnﬁZ%&eEF(fA P enoxy -ghl%g'(oa Idlenel(4b HSH"/a} es the synthesis
40.1: 1HNMR(4OOMHZ DMSO-ds) 6 8.35(d, J=1.5Hz, 1H), 8.22 (d,J
=2.5Hz, 1H), 7.46 (d, J = 1.0 Hz, 1H), 7.39 (dd, J = 2.8, 2.6 Hz, 1H), 7.14 (s, 1H), 5.6 (s,
2H). MS (EI): m/z 383 (18, M+H), 382 (10, M+H), 381 (75, M+H), 380 (15, M+H), 379
(100, M+H), 378 (7, M+H), 377 (50, M+H).
40.2: "H NMR (400MHz, DMSO-ds) & 8.34 (d, J =2 Hz, 1H), 8.21 (d, J =
15 2.6 Hz, 1H), 7.36 (dd, ] =2.4,2.2 Hz, 1H), 7.32 (dd, J = 8.8 Hz, 1H), 6.49 (d, ] = 8.8 Hz,
1H), 5.7 (s, 2H). MS (EI): m/z 383 (18, M+H), 382 (10, M+H), 381 (75, M+H), 380 (15,
M+H), 379 (100, M+H), 378 (7, M+H), 377 (50, M+H).
40.3: '"H NMR (400MHz, DMSO-ds) 5 8.36 (d, J = 2.2 Hz, 1H), 8.26 (d, J
= 2.4 Hz, 1H), 7.63 (s, 1H), 7.48 (dd, J = 2.4, 1.9 Hz, 1H), 5.65 (s, 2H). MS (EI): m/z 463
20 (10, M+H), 462 (5, M+H), 461 (50, M+H), 460 (12, M+H), 459 (100, M+H), 458 (12,
M-+H), 457 (85, M+H), 456 (5, M+H), 455 (25, M+H).

EXAMPLE 41
This example illustrates the preparation of 5-(4-(2,4-dichlorobenzene-

25  sulfonamido)-2,5-dibromophenoxy)-3-chloropyridine (41.1).
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V1 1'vaAd Ad dad ad NN 37.1 38.1 10 The title conpound was prepared
using the nethod described in Exanple 35, starting with 4-iodoaniline (101
ng, 0.46 wooiAas7s- (4-chl orosul fonyl -2- chl orophenoxyy3 chbor/opywisdisne (104
ng, 0.31 mmol), pyridine (35 ng, 0.46 mmol), catalytic DVMAP, and 3 niL of
met hyl ene chloride. Conpound 38.1 was obtgined as a white solid (150 ny,
94% . 15 | HNMR (400MHz) (d6- DMSO), S 10,50)(1H, s); 8.55 (1H, d, J=2.1 Hz);
8.45 (1H, d, J=2.5 Hz): 7.93 (1H WsA=2.1% 7.89(1H, dd, J1=4.4 Hz .
32=2.2 Hz): 7.67 (1H dd. 318k Fz 3% ); 7.61 (2H, dd, J1=8 .8 H
J2=2.0 Hz); 7.22 (1H, d, J=8.7 dd, J1=8.8 Hz J2=2.0 Hz). MS
ESI nle: 518.9 (M- H). 5584Q 0 [
exanple illustrates the synt heg

| conp 9. 1. H SQzCl \so, Ya C
rrrri1_,. cl A A NN 37.1 I The title conpound was prepared using
t he met hod of Exanple 38, 5 stant ith 4-acetylaniline (55 ng, 0.41

nmol ) , 5-(4-ch|orosu|fony|-2-ch|-ropheﬁoxy) 3-chl oropyridine (92 ng, 0.27
nmmol ), pyridine (33 ng, 0.41 nmml), catalytic DVAP, and 3 nL of inethylene
chloride. After workup, . obtained as a white solid (130 ng, 93%.

" HNMR (400MHz) (d6-DVSO) |6 10.P4 (1H, s); 8.54 (1H, d, J=2.0 Hz); 10 8.44
(1 H d, J=2.2 Hz); 8.0111 d, J=2.1 Hz); 7.90 (1 H, dd, J1=4.4 Hz
J2=2.2 Hz); 7.86 (2H, dd, =8 .8 Hz J2=1.6 Hz); 7.75 (1H, dd, J1=8 .7 Hz
J2=2.2 Hz); 7.23 (3H, M. M 41.1

5-(4-(2,4-dichlorobenzenesulfonamido)-2,5-dibrOinOphenOxy)-3-

chloropyridine was prepared in 39% yield from 40.1 and 2,4-dichlorobenzenesulfonyl
. chloride using the method of Example 3.

5 "HNMR (400MHz, DMSO-ds) § 10.6 (s, 1H), 8.47 (bs, 1H), 8.33 (bs, 1H),
7.9 (s, 1H), 7.88 (d, ] = 8.8 Hz, 1H), 7.68 (bs, 1H), 7.61 (d, J = 8.8 Hz, 1H), 7.57 (s, 1H
7.52 (s, 1H). MS (EI): m/z 593 (6, M+H), 592 (4, M+H), 591 (27, M+H), 390 (10, M+H)
589 (50, M+H), 588 (10, M+H), 587 (45, M+H), 586 (3, M+H), 585 (17, M+H).

10 , EXAMPLE 42
This example illustrates the preparation of 5-(4-amino-2-cyano-3-

bromophenoxy))-3-chloropyridine (42.1).
NH,

Br

CN
Cl 0
| o
=
N
421

3-Cyano-4-(3-chloro-5-pyridyloxy)aniline (see Example 2) was combined
15  with bromine in acetic acid in a manner similar to that described in Example 40 to
produce 5-(4-amino-2-cyano-3-bromophenoxy)-3-chloropyridine (37%) after
chromatography.
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ESI me: 435.0 (M- H. EXAWPLE 40 15 This exanple illustrates the
preparation of 5-(4-am no-2,5- di bronophenoxy) 3-chl oropyridine (40.1),

5- (4- am oo 81/@574i br onophenoxy) - 3- chl oropyri di ne (40. 2), pandsoo/18178
5-(4-am no-2,3 ,5-tribronmophenoxy)-3-chloropyridine (40.3). NHz NH2 NHZ Br

01/ 00576 pCT/ LGOI RRLAIMHE DVE0 el 8ty O gt 1 37 (1 1-2.3° 10

3- brrps1a19; 1.3 (&d1yer D2 5r.9 W2 o), 713 @iABQ S { L0 HY) 1HY) ﬁp1e§1i/@AB§,iﬂ=Was added
brom ne (Al drich). The resulting solution was stirred for two days. Mbst

of thkHacHd), 8- 8dsRMaMb éibved BHAd30. MpHAAAT 13,V 264408, and t he residue
was j i M aqueous NaGH The aqueous | ayer was

ext rl\g%ﬂg’?mi\&}%{??%@(‘,g@a € and the conbined organic portions were
washed with brine (2X), dried over sodiumsulfate, filtered and
concentrated under reduced pressure. The products were separated by
chromat ogr aphy to provi de 5- EXAMRBIE435 _ di br onophenoxy) - 3- chl or opyri di ne

(40.1, 32%, Brfid=ani _di hr Na?r £ i dine (40.2, 15%,
a5 (o am noll RO Retfas BATRRAROGHI L E UM (40, 2 150
40. SulfdihrhE)-0 49 aid-3-bridhERed6)y)S-ehlampyddind (43.1). 5 Hz, 1H), 8.22 (d, J =
2.5 Hz, 1H), 7.46 (d, J = 1.0 Hz, 1H), 7.39 (dd, J = 2.8, 2.6 Hz, | H),
7.14 (s, | H, 5.6 (s, 2H). | éE'): mz 383; (18, M+H), 382 (10, M+H), 381
(75, MeH), 380 (15, MtH), 379 (h@sg)ilehl—l), 378 (7. MeH). 377 (50, MeH).
40.2: 1H NVR (400MHz, DVBO. 6)N§ 8 34 ¢d, J = 2 Hz, 1H), 8.21 (d, J = 15
2.6 Hz, 1 H), 7.36 (dd, J 4 1H, 7.32 (dd, J = 8.8 Hz, 1 H),
6.49 (d, J = 8.8 Hz, 1H), §E1): mz 383 (18, MH), 382
(10, MeH), 381 (75, MrHny 380 379 (100, MkH), 378 (7, MeH), 377
(50, MkH). 40.3: 1H NVR (400MHz, 68.36 (d, J =22 H, 1H), 8.26
(d, J

CN
Cl 0
l X
=
N
-43.1
10 5-(4-(2,4-dichlorobenzenesulfonamido)-2-cyano-3-bromophenoxy)-3-

chloropyridine was prepared in 28% yield from 42.1 and 2,4-dichlorobenzenesulfonyl
chloride using the method of Example 3.
'HNMR (400 MHz, DMSO-ds) 5 10.7 (s, 1H), 8.59 (d, J = 1.6 Hz, 1H),
8.53 (d, ] =2 Hz, 1H), 8.05 (bs, 1H), 7.9 (s, 1H), 7.84 (d, ] = 8.4 Hz, 1H), 7.6 (dd, J = 8.4,
15 1.6 Hz, 1H), 7.41 (d, ] = 8.8 Hz, 1H), 7.01 (d, ] = 9.2 Hz, 1H). MS (EI): m/z 537 (20,
M-+H), 535 (73, M+H), 533 (100, M+H), 53 1(52, M+H).

EXAMPLE 44

This example illustrates the preparation of 5-(4-amino-5-bromo-2-

20  methoxyphenoxy))-3-chloropyridine (44.1).
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2.4 Hz, 1 H, 7.63 (s, 1 H, 7.48 (dd, J = 2.4, 1.9 Hz, | H), 5.65 (s,
MS (El): miz 463 20 (10, MrH), 462 (5, MH), 461 (50, MrH), 460 (12,
Mr;)l), 45O ROMSTMEH) , 458 (12, MtH), 457 (85, MH), 456 (BCTAB)1817%55 (25,
MrH) .

EXAMPLE 41 This exanple illustrates the preparation of

N Il
<

5-(4-(2, 4-di chl or obenzene- 25 NH,

sul f onam do) - 2, 5-di bronophenoxy) - 3-c¢ Ioropyrldlne (41.1). 57 WO 01/00579
PCT/ US00/ 18178 CI HNC Br \ Cr 8. O N41.1

5-(4-(2, 4-di chl or obenzenesul f onam 5-di br G nOQphenOxy) - 3-

chl oropyri di ne was prepared in 399 d from40.1 and

2, 4-di chl or obenzenesul fonyl chl ori ~Nag. .t he nmet hod of Exanpl 5'H

NVR (400MHz, DMSO-d6) 6 10.6 (s, 1H),
(s, I H, 7.88 (d, J = 8.8 Hz 11),07.68 (bs, | H, 7.61 (d, J 8 Hz, |
H, 7.57 (s, 1H 7.52 (s, 1 1): mz 593 (6, MtH), 592 (4, MH), 591
(27, MrH), 390 (10, M+H) 58 (50 M+H), 588 (10, M+H), 587 (45, M+H), 586
(3, MrH), 585 (17, MrH). 10 E 42 This exanple illustrates the
preparation of 5-(4-anm no-2-cyaho- 3- bronnphenoxy)) 3-chl oropyri di ne
(42.1). NH2 Br CN Cl ON42.1 44.1

To a 0.2M solution of 5-(4-amino-2-methoxyphenoxy)-3-chloropyridine
(200 mg, 0.8 mmol, 22.1) in CH,Cl; at 0 °C was added 2,4,4,6-tetrabromo-2,5-

e 3.
8.47 (bs, 111), 8.33 (bs, 1 H, 7.9
= 8.

cyclohexadieneone (334 mg, 0.82 mmol, Lancaster). The resulting solution was stirred

5  for 21 hours at ambient temperature. The reaction mixture was diluted with CH,C1, (50
mL), washed twice with a 2M sdlution of aqueous sodium hydroxide (50 L), once with
brine (50 mL), dried over Na,SOs, and concentrated under vacuum. The crude solid was
purified by column chromatography (0-2% MeOH in CH,C1;) to furnish 133 mg (50%)
of the title compound as a brown solid.

10 'H NMR (400MHz, DMSO-d) 8 8.27 (d, J = 2.2 Hz, 1H), 8.17 (d, = 2.6
Hz, 1H), 7.26 (dd, ] = 2.3, 1.9 Hz, 1H), 7.24 (s, 1H), 6.64 (s, 1H), 5.38 (s, 2H), 3.65 (s,
3H). MS (EI): m/z 329 (80, M+H), 330 (12, M+H), 331 (100, M+H), 332 (16, M+H),
333 (28, M+H), 334 (4, M+H).

15 EXAMPLE 45
This example illustrates the preparation of 5-(4-(2,4-dichlorobenzene-

sulfonainido)-5-bromo-2-methoxyphenoxy)-3-chloropyridine (45.1).
ci

6]
N
/S
NH
Br-
Cl
OCH,
Cl (o)
B
Z
N

45.1

60



3-Cyano-4-(3-chl oro-5-pyridyloxy)aniline (see Exanple 2) was conbined 15
wWith bromne in acetic acid in a manner simlar to that described in
Exanpl e 49000005y oduce 5-(4-am no- 2-cyano- 3- br onophenoxy) pGF/wkéorsorsyri di ne
(37% after chromatography. 58 WO 01/ 00579 PCT/ US00/ 18178 1HNMR (400MHz,
DIVBOd6)884 7.7 (dd, J

= 2.2, : ‘id# Al f@R?‘?ﬁ%’dwlﬁ" ' r°“}°‘%l)‘“e%’?°’??h‘fTH}’kiB q J =

9.1 H?hlor% dlﬁe 3/%5 gfepal%h')mZ gh)ﬁronﬂﬁl13382(43&&1%&6312%1('01@1 M-H) , 326
(l 0, M 32 é75 MtH) . 5 EXAMPLE 43 This exanpl e

il us«tlﬂm@g-lsmgethsmh@sﬁ Fxampie 3.4 (2, 4-di chl or obenzene-
sul fonam do) -2 GYRRfk LRARHRRNGROLY) 530 s TP ¥ 3P =U'Prd) 1)y 2 NS/ O TH

Br Cl1 CN

S-H4-(d2] 4ads Hb) mpbmaene% HonHD), d0)7.85 (yaHd), 3-48 dsoiiensey)d,d =
chl oropyri di ne_was ared in 28%y

2, 4- d8-6ht- 3 s SHY IS 11 Bhy42 @Hibrfld‘e?ﬁsfﬁihd?{)hégﬂé% ﬁ%ﬁ 53 e 3. 1HWWR
(400 WI%&W{?SG%Y5§7§5101M+H)F§§§9(71Q)@ é« @(idZMﬂﬂd) 541 H§3705~;> g d(dgj =

8 4M+H])5542@51-M+HI)H§43 @54M+Hy, J 8.8 Hz, lH) 7. 01 (d '3 9.2 Hz, 1H).
I\/B (El): mz 537 (20, M+H), 535 (73, M+H) |, 533 (100, m+H), 53 1(52, IVH—|).
EXAVMPLE 44 This exanple illustrates the preparation of

51d 4- am no- 5- br ono- 2- EXAMPLE 46
This example illustrates the preparation of 5-(4-amino-5-bromo-2-

chlorophenoxy))-3-chloropyridine (46.1).
NH,
Br:

Cl

46.1
5-(4-Amino-5-bromo-2-chlorophenoxy)-3-chloropyridine was synthesized
15  (43%) in a similar manner as described by Example 44 using 3-chloro-4-(3-chloro-5-
pyridyloxy)aniline (15.1).
'H NMR (400MHz, DMSO-ds) 5 8.35 (d, J = 1.9 Hz, 1H), 8.23 (4, =2.5
Hz, 1H), 7.48 (s, 1H), 7.41 (dd, J = 2.4, 2.2 Hz, 1H), 6.98 (s, 1H), 5.62 (s, 2H). MS (EI):
m/z 333 (55, M+H), 334 (12, M+H), 335 (90, M+H), 336 (12, M+H), 337 (40, M+H), 338
20 (5, M+H).

EXAMPLE 47

This example illustrates the preparation of 5-(4-(2,4-dichlorobenzene-

sulfonamido)-5-bromo-2-chlorophenoxy)-3-chloropyridine (47.1).
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20 met hoxyphenoxy))-3-chl oropyridine (44.1). 59 WO 01/00579 PCT/ US00/ 18178
NH2 Br OCH3 C O N 44.1 To a 0.2M sol ution of

5- (4- am oo Br/edrhoxyphenoxy) - 3-chl oropyri dine (200 ny, Or8T/Rwl/i81B2. 1) in
CH2Cl 2 at 0 C was added 2, 4, 4, 6-tetrabrono-2,5- cycl ohexadi eneone (334 ny,
0.82 mmol, Lancaster). The resulting solution was stirred 5 for 21 hours at
anbi ent tenperature. The reaction @1x/t01r las diluted with CHO 2 (50 nm),
washed twice with a 2M sol ution of Sfueops. _sodi um hydroxi de (50 mL), once
with brine (50 nL), dried over R concentrated under vacuum The
crude solid was purified by gQl gatagr aphy (0-2% MeOH in CH2A 2) to
furnish 133 ng (50% of the tit dsl a brown solid. 10 'H NWR
(400MHz, DVMsO-d6) 8 8.27 (d, J = Hz, 1H), 8.17 (d, J = 2.6 Hz, IH,
7.26 (dd, J = 2.3, 1.9 Hz, 1H), 1 IH), 6.64 (s, IH, 5.38 (s, 2H),
3.65 (s, 3H). M5 (H): %3 9, MtH), 330 (12, M+H), 331 (100, M+H),
332 (16, M+H), 333 (28, 4 (4, MrH). 15 EXAMPLE 45 This exanpl e
illustrates the preparation ©f 5 (4-(2,4-dichlorobenzene-

sul f onai ni do) - 5- br ono- 2- net hoXyphenoxy) - 3-chl oropyridine (45.1). o\ /0 C1
NHS Br C1 OCH3 C1 O N 45.1 47.1

5-(4-(2,4-dichlorobenzenesulfonamido)-5-bromo-2-chlorophenoxy)-3-

chloropyridine was prepared in 17% yield from 46.1 and 2,4-dichlorobenzenesulfonyl
chloride using the method of Example 3.

5 "H NMR (400 MHz, DMSO-dj) 5 10.6 (s, 1H), 8.47 (d, } =2.2 Hz, 1H),
8.34 (d, ] =2.6 Hz, 1H), 7.89 (d, J =2.1 Hz, 1H), 7.88 (d, ] = 8.6 Hz, 1H), 7.7 (dd, J =
2.3,2.2 Hz, 1H), 7.6 (dd, J = 8.5, 2.0 Hz, 1H), 7.55 (s, 1H), 7.47 (s, 1H). MS (EI): m/z
539 (40, M-H), 540 (10, M-H), 541 (100, M-H), 542 (20, M-H), 543 (80, M-H), 544 (25,
M-H), 545 (35, M-H), 546 (5, M-H). |

10
EXAMPLE 48

This example illustrates the preparation of 5-(3-chloro-4-amino-2-(N-

ethylcarboxamidophenoxy))-3-chloropyridine (48.1) and 5-(5-chloro-4-amino-2-(N-

ethylcarboxamidophenoxy))-3-chloropyridine (48.2).
NH,

Br
NHEt
Cl 0] 0
- RO
N/ Z
15 48.1 48.2
To a 0.1M solution of 5-(4-amino-2-(N-ethylcarboxamidophenoxy))-3-

chloropyridine, (1 g, 3.6 mmol, prepared as descriibed in U.S.S. N. 09/234,327) in AcOH
was added bromine (194 pL, 3.8 mmol) and the résulting solution was stirred for 2 days.

Most of the AcOH was azeotropically removed using hexanes and the resulting solution
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5-(4-(2, 4-di chl or obenzenessul f onam do) - 5- br ono- 2- net hoxyphenoxy) - 3

chl oropymwa@bnesmas prepared in 25%vyield from44.1 and  PCT/US00/18178

2, 4-di chl orobenzenesul fonyl chloride using the method of Exanple 3. 'HNWR

(400MHz, DVsO-d6) 8 10.4 (s, 1H), 8.36 (d, J = 1.8 Hz, 1H, 8.2 5 (d, J =

2.5 Hwas adjstedrtoply Glusing & 481 suepus splptiomofNaOR s Therpqueaps layewwag bs, 1H), 7.59

(dd, J.= . 8. . / - - = , Hz, 1H),

6. 0 puiacieffires Bigfespfin ey Cpiaiy thEhomibnif ol hers Gt L 7 1o
(E)1<g\(|3/i3 tc&é&d?gitﬁéaqﬁaﬁs bfsfhb&qlrt{i&ﬁ(l@ﬁ@nm, Wit oves 2, $0f anbebhcenid@d( 25, MrH). 10
is exanple, illustrat t he preparatjon ,

5- ( 4- BlehYaSLB} ow_czude_cwlerwaw@f@y -Cgf-oélil%"b%ge?}vrd5§rwgr’/'( BOA§In Nz Br 1

Cl 0 fdNlné g-tolse A SHAP R R 4RI O5Rr 48,8 RLAT MR beRMphadrisiBlra opyr i di ne was
synt hesi ze 1§ (439 1n a simlar manner as descri bed by Exanpl e 44 using
3- chl dibmmdingtdd citeriads. SFhepdesiretl prodygtamietd then tecbroinatogrephail (MO0MHz, DVBO- d6)

o StebtyinCAL Y i il bra g SodsT ot g5 T afit 298 i (1504) of faBds e’ V. 120
(55, Mtid, 334 (12, MrH), 335 (90, MrH), 336 (12, M+H), 337 (40, M+H), 338

20 (5, MtH). EXAMPLE 47 This exanBI e illustrates the pre}f)aration of
5- (4- (2, 4- di chl #8.3bEHABYR (400MHz, DM50-dy) 3 8.37 (1, T = 5.2 Hz, 1H), 8.3 (bs,

3 ng@g‘é%@gg%gﬁl‘gﬁgﬁ? @%‘(&*}?ﬁ?ﬂé& 1 5% o8 Ry Hiiflige (47 =Yg pil VO
1H), 3.1 (pentet, ] = 7.0 Hz, 2H), 0.91 (t, J = 7.1 Hz, 3H). MS (EI): m/z 370 (80, M+H),
371 (15, M+H), 372 (100, M+H), 373 (18, M+H), 374 (25, M+H).
48.2: "H NMR (400MHz, DMSO-ds) 5 8.3 (d,J = 1.75 Hz, 1H), 8.23 (1, J
= 5.4 Hz, 1H), 8.2 (d, J = 2.0 Hz, 1H), 7.34-7.28 (m, 2H), 6.99 (d, J = 1.6 Hz, 1H), 3.08
15  (pentet, J = 7.2 Hz, 2H), 0.88 (t, J = 7.3 Hz, 3H). MS (EI): m/z 370 (80, M+H), 371 (15,
M-+H), 372 (100, M+H), 373 (18, M+H), 374 (25, M+H).

EXAMPLE 49
* This example illustrates the preparation of 5-(5-bromo-4-(2,4-dichloro-5-

20  methylbenzenesulfonamido)-2-(N-ethylcarboxamido)phenoxy)-3-chloropyridine (49.1).

l
0,0
HN'S\/ l

Br X
CH,

CONHEt

Cl

49.1
The title compound was prepared in 67% yield from 48.1 and 2,4-
dichloro-5-inethylbenzenesulfonyl chloride using the method of Example 3. }
'"H NMR (400MHz, DMSO-ds) 5 10.41 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H),
25 8.35(t,J=5.4Hz, 1H), 8.31 (d, ] =2.5 Hz, 1H), 7.85 (bs, 2H), 7.6 (dd, J =2.3,2.2 Hz,
1H), 7.41 (s, 1H), 7.39 (s, 1H), 3.14 (pentet, J = 7.2 Hz, 2H), 2.34 (s, 3H), 0.94 (t, J = 7.2
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OBr NHS/ V' I d d C1L O nN 47.1

5-(4-(2, 4-di chl or obenzenesul f onam do) -5 - br ono- 2- chl or ophenoxy) - 3-

chi oropymwabnesmas prepared in 17%vyield from46.1 and  PCT/US00/18178

2, 4-di chl or obenzenesul fonyl chloride using the nethod of Exanple 3. 5 'H

R G0 s B 90, 294 g buafh S5 éztivé?% oy 24 (0

(dd (éomﬁg%%éléb NLH)l.wL(ﬂ 161!&5@90{561@}? 7.55 (S 1H),
, 40 (10 MH) 541 (100, MH),
542 (20, MH), 543 (80 MH) 544 (25, 545 (35, MH), 546 (5, MH).

10 EXAMPLE 48 This exanple ill he preparation of

5- (3-chl or o- 4-am no- 2- (N eth}tgéiggggéﬁdophenoxy))-3-ch|oropyridine (48.1)
agd 5- (5-chl or Oﬂﬁsamrmeah(shdateetﬂwre@mmﬁajfisqﬁmemwaz)43 chloropyri dine
(48.2 NH2 NH2 Br Br NHEt NHEt CL | 15 48.1 48.2
To. a dhintobenssnrsioptmisio) 4-Gns hecatbprarBidhipbea i -AeTsYMBR (50 Ds-
chioropyridine, (1 g, 3.6 nmol , preparedcps described in U S. S. N

09/ 234,327) in AcOH was added br @y n® 94 L, 3.8 nmol) and the resulting
solution was stirred for 2 days. he AcOH was azeotropically
renoved using hexanes and the red ution

Br

CONHEt

50.1
The title compound was prepared in 28% yield from 48.1 and 2,4-

dichloro-benzenesulfonyl chloride using the method of Example 3.
10 'HNMR (400MHz, DMSO-dg) 8 10.5 (s, 1H), 8.44 (d, ] = 2.1 Hz, 1H),
8.34 (1, ] = 5.6 Hz, 1H), 8.31 (d, J =2.3 Hz, 1H), 7.9 (d, ] = 2.0 Hz, 1H), 7.85 (d, ] = 8.6
Hz, 1H), 7.62 (dd, ] =2.4, 2.1 Hz, 1H), 7.59 (dd, J = 8.6, 2.2 Hz, 1H), 7.41 (s, 1H), 7.38
(s,1H), 3.14 (pentet, ] = 7.0 Hz, 2H), 0.94 (t, ] = 7.3 Hz, 3H). MS (EI): m/z 585 (8,
M+H), 584 (25, M+H), 583 (18, M+H), 582 (70, M+H), 581 (25, M+H), 580 (100, M-H),
15 579 (12, M+H), 578 (50, M+H).
EXAMPLE 51
This example illustrates the preparation of 5-(3—brqmo-4-(2,4—dichlor0-5-

methylbenzenesulfonamido)-2-(N-ethylcarboxamido)phenoxy)-3-chloropyridine (51.1).
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62 WO 01/ 00579 PCT/ US00/ 18178 was adjusted to ph 6 using a 4M aqueous
solution of NaOH The aqueous | ayer was extracted three tines with Et QAc
(50 nmL) awmadot/ms7Tonbi ned organic | ayers were washed tw CBCWUSH)/BM78agqueous
brine solution (100 m.), dried over Na2SO4, and concentrated under vacuum
The crude solid was purified ky chromatography (50-100% EtOAc in 5
hexanes) to separate the prodycte 4301 and 48.2 fromthe starting naterials
and dibrom nated naterial s. “Thg desired products were then

rechroi nat ographed (1-3% M NEC12) to furnish 478 ng (36% of 48.1
and 198 ng (15% of 48.2 aswhi splidg. 48.1: "H NWR (400MHz, DMbO-d6) 8
8.37 (t, J = 5.2 Hz, 1H),C8.3(bs, v 'H) 8.24 (d, J =2.2 H, 1 H, 7.3

8(m 1H, 6.94 (d, J = 8.8 b, 6.84 (d, J = 8.8 Hz, 1H), 3.1
(pentet, J = 7.0 Hz, 2H), 0.91 (t, cdnhE, 3H). MB (El): mz 370 (80,
MrH), 371 (15, MrH), 372 (100, MrH)| 373 (18, MrH), 374 (25, MH). 48.2:
'"H NMR (400MHz, DMSO-d6) 6083 P=1.75H, 1 H, 823 (t, J =5.4 H,
1H), 8.2 (d, J = 2.0 Hz, 1H), £ 7.28 (m 2H), 6.99 (d, J = 1.6 Hz, 1H),
3.08 15 (pentet, J = 7.2 Hz, 2 0.88 (t, J =7.3 Hz, 3H. M5 (El): mz
370 (80, M+H), 371 (15, MeH), 372 (100, M+H), 373 (18, M+H), 374 (25,

M+H) . EXAMPLE 49 Thi s exanpl e |II£§trates t he preparation of
5- (5-brono-4-(2, 4-di chl oro-5- 20

met hyI benzenesurtiemmcdﬁpouadwdsptdpwedanbaﬁ(oayrbhid)rqméﬂdw)i-m-chl oropyri di ne
(49.1). O _1J S\ 'ghe title conpound

/. O CH3 CONHEt, C  O/N.49.1
was awoe%mmééwweéplfow Shionge ysing fhemgthod of EXiple
di chl or o- 5-i net hy\Rap f qpi UgNg skhe 1 tmg ®Ofifgxampl e 3.
"H NVR ( 400MHz, NS g6n§!§:6milgﬁ§$b(%?b H)ﬂe(S A 6 168, 01480 fo

5 8.31(d, 1H), 7.89 (s, 1H), 7.88 (s, 1H), 7.6 (dd, 1H), 7.12 (d, lH) 702(d 1H) 314
(pentet, 2H), 2.35 (s, 3H), 0.94 (t, 3H). MS (ED): m/z 599 (8, M+H), 598 (25, M+H), 597
(18, M+H), 596 (70, M+H), 595 (25, M+H), 594 (100, M-H), 593 (12, M+H), 592 (50,

M+H).

EXAMPLE 52
10 This example illustrates the synthesis of 5-(5-bromo-4-chlorosulfonyl-2-
methoxyphenoxy)-3-chloropyridine (52.1).

NH, SO,Cl
BI‘ BI'
OMe OMe
CITTO Cl\[j/o
_ |
>
N N

44.1
Compound 44.1 (1.20 g, 3.66 mmol) was converted to the title compound
15  using the general procedure of R. V. Hoffman (Org. Syn. Coll. Vol, VII, 508-511), to
provide 1.26 g (84%) of 52.1 as a clear oil which was carried on without purification. MS

ESI m/e: 412.00M+H).

/
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25 8.35 (t, J = 5.4 Hz, 1H), 8.31 (d, J = 2.5 Hz, lH), 7.85 (bs, 2H), 7.6
(dd, J = 2.3, 2.2 Hz, 1H), 7.41 (s, 1H), 7.39 (s, 1H), 3.14 (pentet, J =
7.2 Hz, 3Wpoumsst (s, 3H), 0.94 (t, J = 7.2 63 WD 01/ 005FOT/BSN/188B0/ 18178
Hz, 3H). MBS (El): mz 597 (8, MH), 596 (25, MH), 595 (20, MH), 594 (70,

MH, 593 (30, MH, 592 (100, (12, MH), 590 (50, MH. EXAMPLE
50 5 This exanple illustrates t&%tlon of 5-(5-brono-4-(2, 4-

di chi or obenzenestl;f At aksRatbdrg biasaierariido) phenoxy) - 3-chi or opyri di ne
(50.1). Cd OAS/0 HN 'Br ClL ON50.1 The title conpound was
prepared in 28%yield from48.1 and 2, 4- dichloro- benzenesulfonyl chl ori de
using the nethod of Exanple 3. 10 ' HNVR (400MHz, v50-d6) 8 10. (s 1H),
8.44 (d, J = 2.1 Hz, IH, 8.34 (t, J =5.6 Hz, 8.31 (d, J = 2.3 Hz,
1H, 7.9 (d, J = 2.0 Hz, 1H), 7.85 (d, J = 8.6 h H), 7.62 (dd J =
2.4, 2.1 Hz, 1 H, 7.59 (dd, J = 8.6, 2.2 Hz, | .41 (s, | H, 7.3 8
(s,1H), 3.14 (pentet, J = 7.0 Hz, 2H), 0.94 (t, .3 Hz, 3H). M5 (EI):
mz 585 (8, MtH), 584 ll\/HrI—I) 583 (18, MtH),
M+H), 580 (100, M

>

1 (70, MH), 581 (25,
579 (12, MrH), 578 (50, HM: EXAMPLE 51 This

exanple illustrate gparation of 5-(3-brono-4- ;4-di chl or o- 5-
nmet hyl benzenesul f onam (N-et hyl car boxam d%) phengxy) - 3- chl or opyri di ne
(51.1). 64 WO 01/00578 009/ 18178 d O~ °f i
Cl | S\ OMe
= , Cl 0
N | o
Z
N
52.1 53.1

4-Chloroaniline (73 mg, 0.57 mmol, Aldrich Chemical Co.), 5-(5-bromo-
5  4-chlorosulfonyl-2-methoxyphenoxy)-3-chloropyridine (236 mg, 0.57 mmol), pyridine
(45 mg, 0.57 mmol), catalytic DMAP, and 2 mL of methylene chloridé were combined
using the general method of Example 35. The title compound was obtained (245 mg,
85%) as a white solid.
"H NMR (400MHz) (ds-DMSO) § 10.80 (1H, s); 8.43 (1H, d, J=2.0 Hz),
10  8.30(1H, d, J=2.4 Hz); 7.74 (1H, s); 7.64 (1H, dd, /=4.4 Hz, 2.2 Hz); 7.52 (14, s); 7.31
(2H, dd, J=8.8 Hz, 2.1 Hz); 7.14 (1H, dd, /=8.8 Hz, 2.1 Hz); 3.83 (3H, s). MS ESI m/e:
435.0 (M - H).
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S NHC Br CH3 4CONHEt Cl ONS51.1 The title conmpound was prepared in
37%yield from48.2 and 2, 4- dichl oro-5-net hyl benzenesul fonyl chloride

usi ng t havaet/tmsd of Exanple 3. ' HNVR (400MHz, DVBO d6) 6 ROT/BS00(81781H) ,
8.55 (t, 1H), 8.42 (d, 1H, 58.31(d, I H, 7.89 (s, 1H), 7.88 (s, | H,
7.6 (dd, 1H), 7.12 (d, 1H, 7. 3.14 (pentet, 2H), 2.35 (s,

3H), 0.94 (t, 3H). Ms (El): rﬂéi%ggL%$9§KMFﬂ, 598 (25, M+H), 597 (18,

MeH) 596 (70, ’bﬁi%xarﬁﬁ&lﬁ%ﬁate%@preﬁﬁﬁn dnldiB4, M H), 593 (12, MrH), 592 (50,
M+H) . EXAMPLE 52 10 This exanp e illustrates the synthesis of

5- (5- brono- 4-chl orosul fonyl - 2- et hoxyphenoxy) - SIchIoropyrldlne (52.1). NH2
S02C1 Br Br Ow Ow d O CI O NN 44.1 52.1 donpound 44.1 (1.20 g, 3.66
nmol ) was converted to the title conpound 15 )y t he general procedure
of R V. Hoffman (Org. Syn. Coll. Vol., VII, 5{ ), to provide 1.26 g

(84% of 52.1 as a clg r,oil which was carried i thout purification. M5
ESI nmle: 412. 0( MtH). A0 01/ 00579 PCT/ US00/ 18148 EXAMPLE 53 Thi s exanpl e

illustrates the pgepargtion of 53.1. HN‘SO
2
Br
OMe
Cl | Y OMe
Cl 0 '
7
N | S
7
N
52.1 54.1

In a manner similar to that described in Example 53, 4-iodoaniline (83 mg,
5 0.38 mmol), 5-(5-bromo-4-chlorosulfonyl-2-methoxyphenoxy)-3-chloropyridine (155

mg, 0.38 mmol), pyridine (30 mg, 0.38 mmol), catalytic DMAP, and 2 mL of methylene
chloride were combined and stirred. After workup, the title compound was obtained (162
mg, 73%) as a white solid.

"H NMR (400MHz) (ds-DMSO) & 10.80 (1H, s); 8.43 (1H, d, J=2.0 Hz);

10 8.31(1H, d, J=2.4 Hz); 7.75 (1H, s); 7.64 (1H, dd, J=4.4 Hz, 2.2 Hz); 7.58 (2H, m); 7.51

(1H, s) 6.95 (1H, dd, J=8.6 Hz, 2.2 Hz); 3.84 (3H, s). MS ESI m/e: 592.8 (M - H).

EXAMPLE S5

This example illustrates the preparation of 55.1.

0
S0,Cl Z
HN,

O,

Br
Br
. OMe
Cla O | OMe
I ~ Cl
¥ J
7
55.1

N
52.1

/
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d SOP Br 502 Br O Cl OOw / G O NN 52.1 53.1 4-Chloroaniline
(73 ng, 0.57 mml, Aldrich Chemcal Co.), 5-(5-bronm 5

4- chl or osud homsle 2- met hoxyphenoxy) - 3- chl oropyri di ne (236 pgT/USeiB1TSDI ) ,
pyridine (45 ng, 0.57 mml), catalytic DVAP, and 2 niL of nethylene
chloride were conbined using the general nethod of Exanple 35. The title
conpound was obﬁlaa meainérsdmilanto tha egeribed in Rkdmple §3) 4-dc€tlemNNR(@100|\/Hz)

oy DHEh st oy s Bhorid-yshapobhiy-fmedickyhdipin-s SRighodighael’ . & 3727

(2H @20 Bz . Bl h‘llnolg p%mﬁﬂl): (40 mbk40.6 1 thmelyl, cathiBicDMAP, dnd 2iigl) of 3. 83 (3H, s).
M5 ESI me: 435.0 (M - . 66 WO 01/ 00579 PCT/ Us00/ 18178 EXAMPLE 54 Thi s

exanpmethylengchioridssverp eompingd pad stredo A workyp, thycpide caappqurdss  Br  Ove
C1P %tan(ed%ﬁn@, 74%) as a white solid.

'H NMR (400MHz) (d,-DMSO) & 10.80 (1H, s); 8.43 (1H, d, J=2.0 Hz);
8.31 (1H, d, J=2.4 Hz); 7.75 (1H, s); 7.64 (1H, dd, J=4.4 Hz, 2.2 Hz); 7.58 (2H,m); 7.51
(1H, 5) 6.95 (1H, dd, J=8.6 Hz, 2.2 Hz); 3.84 (3H, s). MS ESI in/e: 509.0 (M - H).

EXAMPLE 56

10 This example illustrates the preparation of 3-chloro-4-(2-
naphthylxoy)nitrobenzene (56.1).

0

Cl
56.1

To a 250 mL flask, were added 3-chloro-4-fluoro-nitrobenzene
(Aldrich)(5.0 g, 28 mmol), 2-naphtol (Aldrich)(4.Sg, 31 mmol), Cs,CO; (Aldrich)(9.7g,
15 30 mmol) and DME (80 mL). The mixture was heated at 100 °C overnight. After
removal of DMF under vacuum, the mixture was poured into water and extracted with
dichloromethane. The organic solution was then washed with brine, dried over |
magnesium sulfate. After filtration, the filtrate was concentrated under vacuum to give a
crude product, which was then chromatographed with eluent (30% dichloromethane /

20  hexanes) to give the title compound (6.8 g, 24 mmol, 86%).

EXAMPLE 57

This example illustrates the preparation of compounds 57.1, 57.2, 57.3 and
57.4.
Compound 56.1 was reduced to the corresponding aniline derivative (57.1)
25  using the procedure of Example 2, and converted to the compounds in Table 8 using
commercially available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.
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N 52.1 54.1 In a manner simlar to that described in Exanple 53,
4-iodoaniline (83 ng, 5 0.38 nmmmol),

5- ( 5- br oo 4t/adsror osul f onyl - 2- net hoxyphenoxy) - 3- chl or opyr PAT/eON BB Ny,
0.38 mml ), pyridine (30 ng, 0.38 nmol), catalytic DVAP, and 2 niL of

met hyl ene chloride were conbi ned_and _stirred. After workup, the title
conpound was obtained (162 ng, i@ﬂ&iés a white solid. "H NVR (400VHz)
(d6-DVMSO) 6 10.80 (1 H, s); 8.43 (1 H d, J=2.0 Hz); 10 8.31 (1H, d, J=2.4
Hz); 7.75 (1H, s); 7.64 (111, dd, J=4.4 Hz, 2@ Hz); 7.58 (2H, m); 7.51
(1H, s) 6.95 (1H, dd, J=8.6 Hz, 2.2 Hz); 3.84|(3H,,s). M5 ESI me: 592.8 (M
- H). EXAMPLE 55 This exanple illustrates the prepération of 55.1. O

S02C1 Br @2 Br / Ow G 0 ~C 55.1 67 WD 01/00579

PCT/ US00/ 18178 In S|n1 ' i
4-acetyl aniline (69 g 0
5- (5- brono- 4-chl oros l BT NC thenoxy)RQ chl oropyridine (210 ny,
0.51 nmmol ), pyridine (40 ng, 0.51 catalytic DMA-P, and 2 niL of

met hyl ene chl ori de were conbined a stlrred After workup, the title
conmpound was 5 obtainedR(lQZIhg 74Re as ®dnvhitm/esolid. 'H NVR (400MHz)
(d6-DVBO 8 10. 80 é 8.4 (1H ?, J:ago F%Q' 8.31 (1H, d, J=2.4 Hz);
7.75 (1H, s); 7.3 (1H b, J= . ): ™8 (2H m: 7.51 (1H s)
6.95 (1H, dd, J=§;8 Hz, @& 2 FEH 3.841(3FL:§). M§4ESI2in/e: 509.0 (M- H).

57.4 H H OCH; H 438

A EXAMPLE 58
This illustrates the synthesis of 3-chloro-(2,4-dichlorobenzene-

5  sulfonainido)benzene (58.1).
Cl

NH, NH

Cl ’ Cl
58.1
The title compound was prepared using the method described in Example
3, starting with 800 mg (6.29 mmol) of 3-chloroaniline, 1.53 g (6.29 mmol) of 2,4-
dichlorosulfonylchloride, 497 mg (6.29 mmol) of pyridine, catalytic DMAP, and 10 mL
10  of methylene chloride. The title compound was obtained as a white foam (928 mg, 44%).
MS ESI m/e: 334.0 (M - H).

EXAMPLE 59
This example illustrates the synthesis of compound 59.1.
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EXAMPLE 56 10 This exanple illustrates the preparation of 3-chloro-4-(2-
napht hyl xoy) ni trobenzene (56.1). NO2 d 56.1 To a 250 nL flask, were
added 3- ohbor/ans49 f | uor o- ni t r obenzene (Al drich) (5.0 g, 28ramok)o/18278napht o
(Aldrich)(4.Sg, 31 mml), Cs2CA3 (Al drich)(9.7g, 15 30 mvl) and DME (80
m.). The m xture was heated at 100 C overnight ey After renoval of DMF under
vacuum the m xture was poured into water and ¢xtracted with

di chl oronet hane. The organic solution was therf washed with brine, dried
over nmagnesiumsulfate. After filtration, t |trate was concentrated
under vacuumto give a grude product, which Wi tdken chromatographed wth
el uent (30% di chl oronet hhne / 20 hexanes) to(%gye the title conmpound (6.8
g, 24 mol, 86% . EXA 57 This exanpl e ill‘usNHates the preparation of
conmpounds 57.1, 57.2, and 57.4. Conpound
correspondi ng aniline 1ive (57.1) 25 usi
2, and converted to the,§onpounds_in Table 8 ud
substituted benzenesul f on chl ori des and/ or
met hods described in the ekanpl es above. F¢ A

Table 8 Rd Rc \ NH, S // %R
d H476 57.3 4 H I H

- 58.1 59.1
A round-bottomed flask was charged with 330 mg (0.99 mmol) of 3-

he procedure of Exanple
gnnercially avai |l abl e

i nt ernedi ates and
§2579 PCT/ USO0/ 18178

Ro Re Rd mle 57.2 d H

chloro-(2,4-dichlorobenzenesulfonamido)benzene (58.1), 397 mg (2.97 mmol, Aldrich
Chemical Co.) of anhydrous aluminum trichloride, and 2 mL of dry dichloroethane. Then
5 210 mg (1.19 mmol, Aldrich Chemical Co.) of 3,5-difluorobenzoyl chloride was added
dropwise and the deep red solution was allowed to stir at room temperature overnight.
The reaction was then diluted with 30 mL of methylene chloride, washed consecutively
with 2N HCI and brine, dried over MgSQy, and concentrated to a dark oil. This was
further purified by silica gel flash chromatography (eluting with 1:24 ethyl
10  acetate:methylene chloride). The resulting clear glaze was recrystallized from
ether/hexanes to yield 273 mg (58%) of a white solid.
'"H NMR (400MHz) (ds-DMSO) & 8.15 (1H, d, J=8.5 Hz); 7.91 (1H, d,
J=2.1 Hz); 7.68 (1H, dd, J=8.6 Hz, 2.1 Hz); 7.63 (1H, t, J/=8.6 Hz); 7.46 (1H, d, J=8.4
Hz); 7.31 (2H, dd, J=7.8 Hz, 2.1 Hz); 7.23 (1H, d, J=1.9 Hz); 7.17 (1H, dd, /=8.4 Hz,
15 2.2 Hz). MS ESIm/e: 473.9 (M - H).
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57.4 HH OCH3 H 438 EXAMPLE 58 This illustrates the synthesis of

3-chl oro- (2, 4-di chl orobenzene- 5 sul fonai ni do) benzene (58.1). d [/ C1I NH2
O2SNH 6¢clw@o01/00538. 1 The title conpound was prepared usi npCt/sowmsttsod
described in Exanple 3, starting with 800 ng (6.29 nmol) of

3-chloroaniline, 1.53 g (6.29 w di chl orosul fonyl chl ori de, 497
mg (6.29 nmol ) of pyridine, catal and 10 nL 10 of nethyl ene
chloride. The t'“?hl@‘?l'iﬂ%ﬁﬂt@ﬁ'tﬁ@%Znﬂh'@ﬁ@bﬂ@&n psund 6ohii. t e foam (928 ny, 44%. MS
ESI me: 334.0 (M - . EXAMPLE 59 This exanple jllustrates the synthesis
of conpound 59. 1. 69 WO 01/ 00579 PCT/ US00/18178%'c / O 1 02 .NH O 025\
ad NH ~CLF 58159.1 A round-bottoned flas z

s charged vm'th 330 ngy
(0.99 Mol ) of 3 chloro-(2, 4-dichl orobenzenesum' do) benzene (58.1), 397

nmg (2.97 mml, Aldrich Chemcal Co.) of anhyd alum numtrichl oride,
and 2 nL of dry dichl gqoethane. Then 5 210 ny 19 amol , Al drich Chem cal
Co.) of 3,5-difluorobenzoyl chloride was added Q§ vam se and the deep red
sol ution was al |l owed stir at roomtenperature ow ni ght .

0,8
2 cl

NH

Cl

58.1 60.1
The title compound was prepared using the method of Example 59,

5  starting with 286 mg (0.85 mmol) of 3-chloro-(2,4-dichlorobenzenesulfonamido)benzene
(58.1), 341 mg (1.02 mmol) of anhydrous aluminum trichloride, 214 mg (1.02 mmol,
Aldrich Chemical Co.) of 3,5-dichlorobenzoyl chloride, and 2 mL of dry dichloroethane.
The title compound was obtained as a white solid (139 mg, 32%).

'H NMR (400MHz) (d;-DMSO) 8 11.49 (1H, s) 8.15 (1H, d, J=8.6 Hz);
10 7.97 (1H, d, J=3.8 Hz); 7.91 (1H, d, J=2.1 Hz ); 7.69 (1H, dd, /=8.5 Hz, 2.0 Hz); 7.58
(2H, d, J=1.9 Hz); 7.47 (1H, d, 1=8.4 Hz); 7.24 (1H, d, J=2.0 Hz); 7.17 (1H, dd, /=8.4

Hz, 2.1 Hz). MS ESI m/e: 505.9 (M - H).

r

EXAMPLE 61

This illustrates the synthesis of compound 61.1.

71



The reaction was then diluted with 30 nL of nethyl ene chloride, washed
consecutively wth 2N HCI and brine, dried over MgSO4, and concentrated to
a dark oiwooisgo was further purified by silica gel flashcThsamgimsgr aphy
(eluting with 1: 24 ethyl 10 acetate:nethylene chloride). The resulting
clear glaze was recrystalliz from ether/hexanes to yigld 273 ng (58% of
a white solid. "H NWR (400 (d6-DVMSO) S 8.15 (1H, d, §=8.5 Hz); 7.91
(1H, d, J=2.1 Hz); 7.68 (1H/| dd, J=8.6 Hz, 2.1 Hz); 7.68 (1H, t, J=8.6
Hz); 7.46 (1H, d, J=8.4 31 (2H, dd, J=7.8 Hz, ); 7.23 (IH d,
J=1.9 Hz); 7.17 (1H, dd, 473.9 (M- H).
70 WO 01/ 00579 PCT/ US00/ 1§ he synt hesi s of
conpound 60.1. d d CLZSANJ d _ 1\ @S ClL NN\H & I 1/ O \
Cl C1 58.160.1 The title onpound was prepared using The netthod of
Exanple 59, 5 starting with 286 ng (0.85 mol ) of

3-chl oro- (2, 4-di chl orobenze | f onam do) benzene (583;} 341 ngy (1.02
nmol ) of anhydrous al um ngm t\iohl oride, 214 ng (1.0 0 Al drich

Chem cal Co.) of 3,5-dichllorolenzoyl chloride, and 2 ob dry
di chl oroet hane. The titl & _conpound was obtained as glwhite solid (139 ny,
3299 . 1H NVR (400MHz) (d6-DR§O S 1149t s) 8. B, d, J=8.6 Hz);

59.1 61.1
Biaryl ketone 59.1 (103 mg, 0.22 mmol) was reduced to the methylene compound 61.1
according to the procedure of West, et. al., J. Org. Chem., 38(15):2675-2681 (1973).
The title compound was obtained as a white solid (86 mg, 86%).
5 'H NMR (400MHz) (ds-DMSO) & 10.96 (IH, s) 8.05 (1H, d, J=8.6 Hz);
7.87 (1H, d, J=2.0 Hz); 7.63 (1H, dd, /=8.5 Hz, 2.1 Hz); 7.23 (1H, d, J=8.5 Hz); 7.14
(1H, d, J=2.2 Hz); 7.02 (2H, m); 7.17 (2H, m). MS ESI m/e: 460.0 (M - H).

EXAMPLE 62
This example illustrates the preparation of 2-chloro-4-(3-chloro-5-

10  pyridyloxy)-nitrobenzene 62.1.

72



10 7.97 (1H, d, J=3.8 Hz); 7.91 (1H, d, J=2.1 Hz); 7.69 (1H dd, J 8.5 Hz,
2.0 Hz); 7.58 (2H, d, J=1.9 Hz); 7.47 (1H, d, 1=8.4 Hz); 7.24 (1H, d,
J=2.0 HzWO0®1/a4087¢ 1H, dd, J=8.4 Hz, 2.1 Hz). M5 ESI me: BOBUSoo1s178 H) .
EXAMPLE 61 This illustrates the synthesis of conpound 61.1. 71 WD 01/00579

PCT/US00/18178 C C | I C Cd NH \\ é) NH \WWOOO I'I adad FFO
| I F F59.161.1 Biaryl ketone 59.1 (103 ng, 0.22 mmol) was reduced to
t he net hyl ene conmpound 61.1 according "a Ipr ocedure of West, et. al.,

J. Og. Chem, 38(15):2675-2681 (1973)
a white solid (86 ng, 86% . 5 '"H NVR (4
8.05 (1H, d, J=8.6 Hz); 7.87 (1H, d,
2.1 Hz); 7.23 (1H, d, J=8.5 Ftéf 7.14
7.17 (2H, m. M5 ESI nie: 460.

illustrates the preparation of 2-
pyri dyl oxy)-nitrobenzene 62.1. 72

e title conpound was obtai ned as
)Miz) (d6-DVBO) 8 10.96 (1H, s)

.0 Hz); 7.63 (1H, dd, J=8.5 Hz,
(AH d, J=2.2 Hz); 7.02 (2H, m;
““"EXAMPLE 62 This exanpl e
-4-(3-chloro-5- 10

/00579 PCT/US00/ 18178 N2 Cl

62.1

5-Chloro-3-pyridinol (5 g, Aldrich) and 2,4-dichloronitrobenzene (7.4 g,
Aldrich) were combined as described in Example 1. The title compound was isolated as
the minor product using gravity chromatography on silica eluting with 10% ethyl acetate /

5  hexanes.

'H NMR (400 MHz) (DMSO-dj) 5 8.53 (s, 1H); 8.4 (s, 1H); 8.0 (d, J=8.9
Hz, 1H); 7.44 (t, J=1.9 Hz, 1H); 7.26 (d, 1=1.5 Hz, 1H); 7.14 (d, 1=2.7 Hz, 1H); 6.99 (dd,
1=9.0, 2.6 Hz, 1H) 1.6 (impurity).

10 EXAMPLE 63
This example illustrates the preparation of 2-chloro-4-(3-chloro-5-

pyridyloxy)-aniline 63.1.
NH,

Cl

63.1
Compound 62.1 was reduced using the method of Example 2 to provide
15  the title compound as a yellow solid.
'"H NMR (400 MHz) (DMSO) 6 8.33 (d, J-2.1 Hz, 1H); 8.25 (d, J=2.4 Hz,
1H); 7.41 (t, J=2.2 Hz, 1H); 7.12 (d, J=2.6 Hz, 1H); 6.91 (dd, J=2.6, 8.8 Hz, 1H); 6.84
(d, /=8.8 Hz, 1H); 5.35 (s, 2H). '
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Cl 062.1 5-Chloro-3-pyridinol (5 g, Adrich) and 2, 4-dichl oronitrobenzene
(7.4 g, Adrich) were conbined as.described in Exanple 1. The title
conmpound wae1/004 at ed as the m nor product using gravitypclvusematsoTgr aphy on
silica eluting with 10% ethyl acetate / 5 hexanes. 'H NVR (400 MHz)

(DM5O-d6) 6 8.53 (s, 1H); 8.4 (s, 1@' EO(d J=8.9 Hz, | H,; 7.44 (t,
J=1.9 Hz, | H; 7.26 (d, 1=1.5 H#% L. 414(d 1=2.7 Hz, | H, 6.99 (dd,
1=9.0, 2.6 Hz, 1HT4 Ul &Xt): the %ﬁ[wk%f@a 1This exarrpl e illustrates

t he preparation of 25&#% 4S s %ro 5- 0pyr| dyl oxy)-aniline 63.1. NH2 C1

G ON®G3.1 Conpound 62.1 Wa§l @sing the nethod of Exanple 2 to
v

provide 15 the title conpound as ellow solid. "H NWR (400 MHz) (DVBO S
83(d J-2.1 Hz, 1H); 8.25 (d, 4. @, 1H); 7.41 (t, J=2.2 Hz, 1H);
7.12 (d. J=2.6 Hz, 1H): 6.91 (dd, J=2.8~8 8 Hz. 1H): 6.84 (d, J=8.8 Hz,
1H); 5.35 (s, 2H). 73 WO 01/00579 PCT/ USQO/ 18178 EXAMPLE 64 Thi s exanpl e
illustrates the preparation of 64.1. <c C~1 ,,0 O-S\NHC1L C \ ON
Ct I\ o]
Z
N
64.1

Compound 63.1 and 2,4-dichlorobenzenesulfonyl chloride were combined
5  with pyridine and DMAP using the method described in Example 3. The crude product
was purified by flash chromatography on silica eluting with dichloromethane. The
resulting product was then triturated in diethyl ether/hexanes to furnish the title
compound as a white solid. MS ESI m/e: 461 (M-H).

EXAMPLE 65

10 This example illustrates the preparation of 65.1.
Cl
Cl

65.1
Compound 63.1 and 3,4-dichlorobenzenesulfonyl chloride were combined
with pyridine and DMAP using the method described in Example 3. The crude product
: was purified by flash chromatography on silica eluting with 5% ethyl acetate/
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64.1 Conpound 63.1 and 2, 4-di chl orobenzenesul fonyl chloride were conbi ned
5 with pyridine and DVMAP using the nethod described in Exanple 3. The crude
product wesopwsrdi ed by flash chromat ography on silica el pCT/mgoonstTs

di chl oronet hane. The resulting product was then triturated in diethyl

ther/h f h the t d .a, whit li.d. ESI m
F61 (M AcRESEPers 6Ehargs e plodu oy Ihe SRR 8 neres o liish e B on 5
Cl C &P&L nd\f§ a Whie sctl. WMSENI BPe: 61 @oEyuUNd 63. 1 and

3,4-dich enzenesulfonyl chl oride were conblned wi th pyridine and DNAP

using the nethod described in Exanple 3. The crude product was purified by
fl ash chromat ography on silica e@%ﬁﬂéﬁh@_@u 5% et hyl acetate/ 74 WO

01/ 00579 PCT/ US00/ ulting product was then
triturated in hexe}ﬂl‘gsizﬁgmp?é lr?lHLts &qﬁép%?%angpg(f)ﬁggund as a white solid. M5

ESI me: 461 (MH). EXAVPLE 66l exanple illustrates the preparation of
66.1. | ,0 OS~NH \ d d \ o@. Conpound 63.1 and
4-i odobenzenesul fonyl chloride grﬁh ned with

0" "NH

Cl

5 66.1
Compound 63.1 and 4-iodobenzenesulfonyl chloride were combined with
pyridine and DMAP using the method described in Example 3. The crude product was
purified by flash chromatography on silica eluting with dichloroinethane. The resulting

product was then triturated in hexanes to furnish the title compound as a white solid. MS

10  ESIm/e: 519 (M-H).

EXAMPLE 67

This example illustrates the preparation of 67.1.

Cl

67.1
Compound 63.1 and 2-chloro-4-trifluoroinethylbenzenesulfonyl chloride

15  were combined with pyridine and DMAP using the method described in Example 3. The
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pyridi ne and DVAP using the nethod described in Exanple 3. The crude
product was purified by flash chromatography on silica eluting with

di chl oroiwmebhensea The resulting product was then trituraredusen/3emanes to
furnish the title conpound as a white solid. M5 10 ESI me: 519 (MH).

EXAMPLE 67, Thi xampl e.illustrates the prepar.atian,. i | C/ C1L\ |
- 051 ke B R APt Sl B PR APARL ifi Wik sho culy?

2- chl or gedateididnustoRemahd) TR EN8S prddasyhasahénfritetatedib hegims eofipnisied wi t h
pyridi ne and DVAP using the nethod described in Exanple 3. The 75 WD

01/ 0057 $her@tty eomamyund 2y 8 white salkid. pMSilRk m{ga 49D (MiH)-ed by f1ash chromat ogr aphy
on silica eluting with 5% ethyl acetate / dichloroinethane. The resulting
product was then triturated in h SpriPeuUrnish the title conpound as a
white solid. M5 ESI nmfe: 495 (M A" 68 5 This exanple illustrates

t he freparati on ofThs edanploildstfBes thy prapatadioy phRichbiverdz@ne (68.1). NO2 CI O

CNT 68.1, 2,4-Dichloronitrobenzene (10.2 g, Aldrich) and 3-hydroxypyri
di ne (SPdeﬂPHﬁ“HFB%eWE?@)bOi ned using the method of Exanple 1, to provide
the 0.82 g of the title NO,

Cl

x 0]
I F
N
68.1

2.4-Dichloronitrobenzene (10.2 g, Aldrich) and 3-hydroxypyridine (5 g,
Aldrich) were combined using the method of Example 1, to provide the 0.82 g of the title
10  compound as a yellow solid.
'H NMR (400 MHz) (CDCls) 6 8.58 (s, 1H); 8.52 (s, 1H); 8.0 (d, J=9.0
Hz, 1H); 7.44 (s, 2H); 7.10 (d, J=2.6 Hz, 1 H) 6.96 (dd, J=9.0, 6.65 Hz).

EXAMPLE 69
This example illustrates the preparation of 2-chloro-4-(3-

15  pyridyloxy)aniline.
NH,
Cl

N 0]

P
N

Compound 68.1 was reduced using the method of Example 2 to provide
the title compound as a brown oil, which was used without further purification.
'HNMR (400 MHz) (DMSO) 5 8.29-8.26 (m, 2H); 7.35 (dd, J=4.6, 8.4

20 Hz, 1H); 7.29-7.26 (m, 1H); 7.04 (d, J=2.0 Hz, 1H); 6.85-6.84 (m, 2H); 5.29 (s, 2H).
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10 conpound as a yellow solid. '"H NWR (400 MHz) (CDCI3) S 8.58 (s, 1H)

8.52 (s, 1H); 8.0 (d, J=9.0 Hz, 1H); 7.44 (s, 2H); 7.10 (d, J=2.6 Hz, 1 H)
6.96 (ddwdsPoiB79 6. 65 Hz). EXAMPLE 69 This exanpl e il ustrar@soonisers
preparation of 2-chloro-4-(3- 15 pyridyl oxy)aniline. NH2 C1 a O N

Compound 68.1 was reduced using ; g gﬁtggg of Exanple 2 to provide the
title conpound as a brown oil, ed without further purification.

1H NVR (400 Mz 35 (dd, J=4.6, 8.4 20 Hz,
;7. (29 7 56 %m n@)l@tll%?lrzﬁcszt@eg)%pagallohbf:ﬂ1 85(6 B4 (m 2H). 5.29 (s,

2H).© 76 WD 01/ 00579 PCT/ USoc7la8 MPLE 70 This exanple illustrates
the preparation of 70.1. O / O OS\NHClI ONZ70.1 Conpound 69.1
and 2, 4-di chl or obenzenesul f onyl (deower e conbined 5 with pyridine and
DVAP using the nethod described '+n Exaﬁpje 3. The crude product was
purified by flash chromat ography on K1 e eluting with 5% ethyl acetate/

di chl oronet hane. The .resulting product was thep triturated in diethyl ether

to furnish the title conpound as a whi Splid. M5 ESI nle: 429 (MH).
EXAMPLE 71 10 This exanple illustrates preparation of 71.1. 40

AN 0]
| =
N
70.1

Compound 69.1 and 2,4-dichlorobenzenesulfonyl chloride were combined
5  with pyridine and DMAP using the method described in Example 3. The crudelproduct
was purified by flash chromatography on silica eluting with 5% ethyl acetate/
dichloromethane. The resulting product was then triturated in diethyl ether to furnish the

title compound as a white solid. MS ESI m/e: 429 (M-H).

EXAMPLE 71
10 This example illustrates the preparation of 71.1.

Cl

711

Compound 69.1 and 4-iodobenzenesulfony! chloride were combined with
pyridine and DMAP using the method described in Example 3. The crude product was
purified using flash chromatography on silica eluting with 5-20% ethyl acetate/
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O-S\NH d 01 71.1 Conpound 69.1 and 4-i odobenzenesul fonyl chloride were
conbined with pyridine and DVAP using the nmethod described in Exanple 3.
The crudav@ooaised was purified using flash chronmat ographpcooserisisa
eluting with 5-20% et hyl acetate/ 77 WO 01/00579 PCT/ USO0/ 18178

di chl oronet hane.. The resulting product was . then triturated in diethyl ether
to furnidithlemmethane.| The rrsplbng profuctway thep trifgraieq in gt ether Lo g&{@ﬁh f}h%l—l) .
EXAMPLE .: ' ] tyat eqdqar ation of 72.1. NH2 d d S
a 5 72.@%0%;%“@%?5{?%@#% lﬂgl{a@ I ch g'r%gt%h ophenol (0.87 nL) and
4-fluoro-3- chloronitrobenzene (1.2 g) in THE (12 nlL) was added a sol ution
of potassiumt-butoxide in THE EXAMPLET721). Ethanol was added to forma
precipitate and the.m xture.was ., heated to. di lLve the solid. The m xture
was then cool ed t d EhBiAEme {lﬁ’%ﬁﬁtfa%fnﬁrpéepﬁf‘g‘o?(?ﬁgtlm was added. The
resulting solids were colledted by filtrHion and washed with water. The
product was di ssolved in nethylene chlor{de, dried over magnesi um sul fate,
filtered and concentrated to provide g yallow nitro internediate (2.08 g).
SnCl2 hexahydrate (7 g) was added to a tion of the internediate nitro
conpound in ethyl acetate (40 nlL) at 8 A ter 12 hr, the reaction was
treated with 15 420 nL of 0.5 N NaOH sofutiofl and diluted with Et OAc (100
m.). The m | ky suspension was filtered through Celite and rinsed with

addi tional EtQAc. The | ayers oL e Separated and the water |ayer was
extracted with additional EtQAc. gonmbi ned organic portions were dried
over MgSM4, filtered and concente ed under vacuumto provide the aniline
derivative 72.1, which was us€l w tfiout purification.

5 72.1
To a solution of 3,4-dichlorothiophenol (0.87 mL) and 4-fluoro-3-
chloronitrobenzene (1.2 g) in THF (12 mL) was added a solution of potassium ¢-butoxide
in THF (1 M, 3.7 mL). Ethanol was added to form a precipitate and the mixture was
heated to dissolve the solid. The mixture was then cooled to ambient temperature and
10  water was added. The resulting solids were colledted by filtration and washed with water.
The product was dissolved in methylene chloride, dried over magnesium sulfate, filtered
and concentrated to provide a yellow nitro intermediate (2.08 g).
SnCl, hexahydrate (7 g) was added to a solution of the intermediate nitro
compound in ethyl acetate (40 mL) at 85°C. After 12 hr, the reaction was treated with
15 420 mL of 0.5 N NaOH solution and diluted with EtOAc (100 mL). The milky
suspension was filtered through Celite and rinsed with additional EtOAc. The layers
were separated and the water layer was extracted with additional EtOAc. The combined
organic portions were dried over MgSOy, filtered and concentrated under vacuum to
provide the aniline derivative 72.1, which was used without purification.
20 The compounds provided in Table 9 were prepared using 72.1 and
commercially available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.
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20 The conpounds provided in Table 9 were prepared using 72.1 and
commercially avail abl e substituted benzenesul fonyl chlorides and/or using
the i ntavoedomres and net hods described in the exanpl es RODWS00/TBB7SVWO

01/ 00579 PCT/ USO0/ 18178 Table 9 Rd Cl Rc 0;1%Rb \ (/ / RAe SO RaRb
Re Rd Me (MH 72.2 HA d HJ51 2.3 HA H510 72.4 HH1 H 568

Conmpound 72.3 was converted to the spondi ng biaryl sulfoxide (72.5, 5
me 526) and biaryl sulfone (72.6, nie 542) usingRdn oxone procedure (see,
for exanple, Trost, et al., Tetrahedron Lett. ‘:128Z (1981) and Webb,

Tetrahedron Lett., 35:3487- 3460 (1994)). Sim cocrrpound 72.2 was

o1 —-

converted to the big sul foxide (72,7, ing a routine
oxi dation with nCPBA.™ (AVPRE 73 S EXang g ates the
preparation of 73.4 th . a 4SSy SXT Nd No2 73.1 73.2
Nl-12 N2 SsSsd S S Ra
Cl
Ra Rb Rec Rd m/e(M-H)

72.2 H Cl Cl H - 510

72.3 Cl H Cl H 510

72.4 H H I H 568

Compound 72.3 was converted to the corresponding biaryl sulfoxide (72.5, |
5 m/e 526) and biaryl sulfone (72.6, m/e 542) using an oxone procedure (see, for example,
Trost, et al., Tetrahedron Lett., 22:1287 (1981) and Webb, Tetrahedron Lett., 35:3457-
3460 (1994)). Similarly, compound 72.2 was converted to the biaryl sulfoxide (72.7, m/e

526) using a routine oxidation with mCPBA.

10 EXAMPLE 73
This example illustrates the preparation of 73.4 through 73.9.
1 1 1

Ci S S
. )—SX )—Cl
NO, N N
73 . 1 73 . 2
NH, NO,
1 1
S : S :
)—Ss o b e— é[ )—S
N N
73.4 73.3

2,3 dichloronitrobenzene (19.04g) was suspended in 40% Na,CS; solution
in water (66 ml) with 5 ml of ethanol and heated at 130°C bath temperature for 3 days.

15  After cooling, the residue was diluted in water and acidified with SN HCI (caution:
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&Nl & 01 73.4 73.3 2,3 dichloronitrobenzene (19.04g) was suspended in 40%
Na2CS3 solution in water (66 m) with 5 m of ethanol and heated at 130C
bat h tenpeoat/unses f or 3 days. 15 After cooling, the resi dupcwasoodisiisted in
water and acidified with 5N HCO (caution: 79 WO 01/00579 PCT/US00/18178

f oani | utign).. .The t i ds cted by filtrati d
w1 wlpBPngass e B, T SR et o e by oty Bnsstv s WaB aPE conp ox
(73 1) dnEh%naérbkﬁh%qu% t& gu/eﬁw% FanWRErmAsHAE cbRpRRIT3.$) The sthdem.or i de (20

caut 1 ously over about mnutes. The mxture was then heated at 50 C.
The chd6 83tx wasfaddéretogshi aﬂnlfméﬁgl@adbmo m)ranbeusty ewewbweﬁ mrm'é%r ddisti on was

uenched. our.i n til th
|qn| tial™ ‘Pfg%/{?/y afﬂ grgf’{]ds%?&ed? f ?H?cﬁﬁc&@sﬁﬁ%golﬁgﬁéédltf bly fil 1(:a ration,
di s30! ViggholvieN TRk lt¥dctioh ek qagtthedby pourivig dhtovidee ITherfBampttmtéuvzts stimsdpuri fi ed

by flash chronat ograph usi ng. hexane, then 20% net e chl gri de/ hexane
Lo af f ol theangiabpeayy gk o ol i ame selifsy sieaoprgesyy Birsonoferad ng

soI id. t & . 371
T e P ) SV i LR

1 46% Hisingbhekafie, thedr 209 arethyllensehbaideherartertobéformbhe g(qiraehar ed by t he net hod

of Price and, Stacy, .J. _Aner. em .Soc.. 68, 498-500 (1946)) (1.33 g) and

2 7 15 @F@%@FW@H%@I% E%Iaéa(l%“ﬁlm(glso&@g) wer e di ssolved in ethanol (20

oM th heating.iyg ?gm 21800 HYRY.Adqed=8 AfiA8r7.376@l,i d formed,

dL| tional ethanol §$ é\l/\agéﬂgazgéd J—gnd %\ﬁe mgture maliﬁnt ai ngid at 500 C
over ni ghi8.4 Hie Awili daloadl. ZQ%IC‘edtllé% Hy6.861% IN; dourdn 4586 4Cnkédoldlt h wat er .

The sol | g; \Iﬁre dried as a solution in nethylene chloride and concentrated
to affor {" nitro conmpound 73.3 (2.22g) as an off-white solid. (nmp 20

210-212C) "H NWR 48m§r (ttobed zehe 4 h@m%ﬁx%ddﬂ@ dadd 8, 2.5
Hz, 1H 8.081 (oli J=8 Cgﬁ%n 961 Ztgg%arf g)yt ( ich)a, 7.60 (m

2H) . Ustiagy Lhotmer G Sasx 68pASS-300 (GHOINI 53 8) dld At | ve 73,3 s
ert dl?larogﬁrr%) (é%)orle g‘{?@gﬁlj é?g) @ijelcfls@glv(ﬂ?n élt}aan(!: '(9@&1)%&95{%9,@ aphy gave a

Pyndme (1.1g, 2 eq) was added. After a solid formed, additional ethanol (20 ml) was
added and the mixture maintained at 50° C overnight. The solid was collected by
filtration and rinsed with water. The solids were dried as a solution in methylene chloride -
and concentrated to afford the nitro compound 73.3 (2.22g ) as an off-white solid. (mp
20 210-212°C)
'H NMR (DMSO) & 8.544 (d, J=2.4 Hz, 1H), 8.273 (dd, J=8.8, 2.5 Hz, 1H)
8.081 (d, J=8.6 Hz, 1H) 7.961 (dd, J=6.3, 2.4 Hz, 1H), 7.60 ( m, 2H).
Using the method of example 32, the nitro derivative 73.3 was converted
to the corresponding aniline (73.4). Flash chromatography gave a white solid. (mp 165-
25  167°C).
'"H NMR (DMSO) 6 7.775 (d, J=8.4 Hz, 1H), 7.606 (d, J=8.0 Hz, 1H),
7.367 (t, J=8.0 Hz, 1H), 7.265 (d, J=8.0 Hz, 1H), 6.931 (d, J=2.0 Hz, 1H), 6.672 (dd,
J=8.4, 2.4 Hz, 1H), 4.15 (br s, 2H). ESIMS 327 (M+H). Anal. calcd. 47.71% C, 2.46%
H, 8.56 % N; found: 47.93 %C, 2.48 % H, 8.47% N
30 Reaction of 2-chloro-4-trifluoromethylbenzene sulfonyl chloride with
aniline 73.4 according to the method of Example 3 gave sulfonamide 73.5 (see Table 10).
'"H NMR (DMSO) 6 11.712 (br s, 1H) 8.377 (4, J=8.4 Hz, 1H), 8.187 (d, '
J=2 Hz, 1H), 7.995 (dd, J=8.4, 1.2 Hz, 1H), 7.880 (d, J=8.4 Hz, 1H), 7.822 (dd, 7.2, 2.0
Hz, 1H), 7.509 (t, J=8.0 Hz, 1H), 7.474 (dd, J=7.6, 2.0 Hz, 1H), 7.443 (d, J=2.4 Hz, 1H),
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'"H NVMR (DMBO) S 7.775 (d, J=8.4 Hz, 1H), 7.606 (d, J=8.0 Hz, 1H), 7.367
(t, J=8.0 Hz, | H), 7.265 (d, J=8.0 Hz, 1 H), 6.931 (d, J=2.0 Hz, 1 H),
6.672 (ddyoodedsst, 2.4 Hz, 1H), 4.15 (br s, 2H). ESI M BQG’T/UMdfﬂsﬂsAnal
calcd. 47.71%C, 2.46%H, 8.56 % N found: 47.93 %C, 2.48 % H 47%N 30

oot |0 98 S04 5 L SR BTRAIR SRS S %57 S 8%
(see Tabl e730)is 4 oK NRIARIER OMEL I EDibia S M B.377 (4, J=8.4 He. 1h,

8.187 (d, J=2 i), 7.995 (dd, J=8.4, 1. 1H), 7.880 (d, J=8.4 Hz,
11-1), 7.822 (dd The zddmoruxl compoundy proyidspin ?atble fﬁrwer@ nrﬁparq_%lmﬂ?ﬂum (dd,

J=7.6, 2.0 Hz.. 1 00/18178
7 256 (e iing T3 aha i boigoolie Sylfbpycploriaflopyaglod fr Ednpiel0

42. 15%3C, 1.77%H, 4.92 %N, found: 42.30 %, 1.76 %H, 4. 94% N. The

addi tional conmpounds provide in Taple 10 were prepared simlarly using
aniline 73.4 and the correspondi ng—?;-m%yl chl orides using the nethod of
Exanple 5 3. Table 10 QO Ra Rb 1 Re RdI -SCAA N Ra Rb Re Rd
me(MH 10 73.5 d H CF3 H 567 7369&8 33 73.7 A HOA H 533
73.8 HHI H591 73.9 A HAO NES47HNS’ 4 The foll ow ng
benzenesul fonyl chlorides were prep d by crocedure

Ra Rb Rec Rd m/e (M-H)

10 73.5 Cl H CF; H 567
73.6 H Cl Cl H 533
73.7 Cl H Cl H 533
73.8 H H I H 591
73.9 Cl H Cl Me 547
15
EXAMPLE 74

The following benzenesulfonyl chlorides were prepared by the procedure
of R. V. Hoffman (Org. Syn. Coll. Vol. VII, 508-511) from the corresponding
commercially available anilines and used to make the indicated examples.

20 74a  2-chloro-4-t-butylbenzenesulfonyl chloride. yield 34%

for examples 76.8 and 79.9

'H NMR (CDCl;) & 8.06 (1H, d, J= 8.4 Hz), 7.62 (1H, s), 748 (1H, d, J =
8.4 Hz), 1.37 (9H, s). m.p. 68.8 °C.

74b  2-triflucoromethyl-4-chlorobenzenesulfonyl chloride. yield 76% as

25 asolid.

for examples 176 and 347

'"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.

74c  2-chloro-4-methylbenzenesulfonyl chloride. yield 47% as an o1l.
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of R V. Hoffman (Org. Syn. Coll. Vol. VII, 508-511) fromthe corresponding
comercially avail able anilines and used to nmake the indicated exanples. 20
74a 2- chivoo ovdosre but yl benzenesul fonyl chloride. yield 34%cCT@sooersarspl es
76.8 and 79.9 1H NW\R (CDCI3) S 8.06 (1H, d, J= 8.4 Hz), 7.62 (1H, s), 7.48
(1H, d, J= 8.4 Hz), 1.37 %9H, sé. n1§. 68.8 C. 74b

2-trifluoronet hyl f1examples ez Ehdand B hyl chloride. yield 76% as 25 a

solid. for exanpl 7 Cl 2 JF , IH),
2966 (br s, 11y, TFA8 CRENbRALUMR SR, 786 O1F s s & T

2- chl or g8444yet By (3xgngenesul fonyl chloride. yield 47%as an oil. 81 WO

01/ 00579 PCT/ USO0/ 18178 for exanples 76.9, 79.8 and 351. "H NWMR (CDC13) S
8.02 (1H, d, J=8.8 Hz), 7.46 (1H, s), 7.28 (1H, d, J 8.8 Hz), 2.47 (3H,

s) %LEXANPLE 75 This illustratesgkhapyifesi s of conpound 75. 75.1 R=NO2
75 RRNH2 CI NH O By the nmethod of exanple 201, 2-chl orobenzoxazole (5 g)
and 2-chl or o- 4- niThisgHwstdates ¢hg §/nthegis ofieempewndplSed t o provide nitro conpound
75.1 (2.69) as a yellow solid. 10 'HyNWR (d6-acetone) S 9.514 (s, 1H),
9.01 (d, J=9 Hz, 1H), 8.4 (s, 1H), 8./37 (dd, J=8.4, 2 Hz, 1H), 7.58 (d,
J=8.4 Hz, 1H), 7.52 (d, J=8 Hz, 1H .34 (t, J=7.6 Hz, 1H), 7.28 (t, J=
7.6 Hz, 1H. M5 (MH) 288; (2M2 a) p99. RedweNoen by the nethod of
exanple 32 gave the aniline 75 (9

(d6-acetone) 8 8.45 (br ﬁ:jffff{7.7'6 (ag1 J=8.4 Hz, 1H), 7.353 (d,
NH
o)

By the method of example 201, 2-chlorobenzoxazole (5 g) and 2-chloro-4-

nitroaniline (6.1 g) were coupled to provide nitro compound 75.1 (2.6g) as a yellow solid.
10 'H NMR (d6-acetone) & 9.514 (s, 1H), 9.01 (d, J=9 Hz, 1H), 8.4 (s, 1H),
8.37 (dd, J=8.4, 2 Hz, 1H), 7.58 (d, J=8.4 Hz, 1H), 7.52 (d, J=8 Hz, 1H), 7.34 (t, J=7.6
Hz, 1H), 7.28 (t, J= 7.6 Hz, 1H). MS (M-H) 288; (2M-2H+Na) 599. |
Reduction by the method of example 32 gave the aniline 75 (93%) as a
grey solid.
15 'H NMR (d6-acetone) & 8.45 (br s, 1H), 7.796 (d, J=8.4 Hz, 1H), 7.‘353 (d,
J=7.6 Hz, 1H), 7.335 )d, J=7.6 Hz, 1H), 7.191 (t, J=7.6 Hz, 1H), 7.088 (t, J=8 Hz, 1H),
6.846 (d, J=2.4 Hz, 1H), 6.673 (dd, J=8.8, 2.4 Hz, 1H), 4.912 (br 5, 2H). MS (M+H)

260.1
20 EXAMPLE 76
This example illustrates the preparation of 76.2 and sulfonamides derived
from it.
N02 NHZ
Cl C Ci C
S S
C[ )>—S «a — Ej: )—S
N _ N
76.1 76.2
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J=7.6 Hz, 1H), 7.335)d, J=7.6 Hz, 1H), 7.191 (t, J=7.6 Hz, 1H), 7.088 (t,
J=8 Hz, 1H), 6.846 (d, J=2.4 Hz, 1H), 6.673 (dd, J=8.8, 2.4 Hz, IH), 4.912
(br s, ZH}’OOWSQMH) 260.1 20 EXAMPLE 76 This exanpl e il PopUS@B$78t he
preparation of 76.2 and sulfonarrides derived fromit. NO2 NH2 d CO C S
- S--50d >Sd_ >6N76.1 76. 82 WO 01/ 00579 PCT/USOOQ§é8 78
3, 5-di chl oro- 4 neaéab@f&omémmﬁ%wgo enzenpaepagsd Bynde math N4 j ce and

St acy, 8 ) and 2, 7-

di chl or% enz hl azo ec?s%SQ %ﬁggcsﬁgg}%w(@)éstgagn%?hod of Exarrpl e 73, to
?f ford ticklorsbenzathidesle (Z3. 2)/\sex(e‘¢6mb)nedsbyahgeiettmw of Gxianhp{e07 ) Sy dfford thed NVR
DVBO) 6. 8.587 (s, , 1.852 .~ 7.54 (m2H). Anal. calcd: 39.87 %
C, 1.29n4gopdertyatie @5153 a3 6&%@%@6&&@%91 21 %H, 7.00 % N. Reduction of t(;le
nitre derivative (I6nik (HUSB) 8858y . henmeign Ofinesuriv2nB2agave Lhe
aniline (76.2) (0.76Q) after flash chronmato DMSO) 8 7.822

(d, J=8calzd: 307 %.GORY % H,IEBHY, N;quynd’z%wg 1p2f/?(0HJ£@01% , 1H) 6.882 (s,

2H), 6.529 (br s, I 7 % H
7.74 %N found: ﬁﬁg%‘o%f ‘?‘EQQ' é"%«vat@g?@ W& ﬁFQé’&ﬁf‘%ﬁ‘% o Qeexé'ﬁ‘?% ne 76.2
accor di Bg ghe ﬂhé@mnm&gmdz)qb %gﬁmﬁr&l@hmmatogwphgus sul fonyl chlorides gave
t he sulfonam des pf able 11. 15 Tabhle 11 Ra._OS b DO Rb
H NMR (DMSO) & 7.822 (d, J=8 Hz, 1H) 7.509 (t, J=8Hz, 1H), 7.465 (d,
10 J=6.8 Hz, 1H) 6.882 (s, 2H), 6.529 (brs, 2H). MS (M+H) 361. Anal. calcd: 43.177 %

C, 1.95%H, 7.74 % N; found: 43.10 %C, 2.05 % H, 7.65 % N.

Reaction of the aniline 76.2 according to the method of example 3 with

various sulfonyl chlorides gave the sulfonamides of Table 11.

15 Table 11

O O Ra
X Rb
HN”
Cl C Rc

S Rd
)—S
N

Ra Rb Re Rd m/e (M-H)

76.3 Ci H CF;, H 601
76.4 H H t-Bu H

20 76.5 Cl H Cl H 567
76.6 Cl H H H 535 (M+H)
76.7 H H H H
76.8 Cl H t-Bu H 589
76.9 Cl H Me H 547

25

Example 76.3

'H NMR (DMSO) & 11.96 (br s, 1H) 8.417 (d, J=8.4 Hz, 1H), 8.209 (s,
2H), 8.013 (d, J=8 Hz, 1H), 7.819 (d, J=6.8 Hz, 1H), 7.514 (m, 2 H), 7.411 (s, 2H). Anal.
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d CRe SRINSO RaRoRe RAme(MH 76.3 0 HCF3 H601 76.4 HH
t-Bu H20 76.5 0 HO H567 76.6 A HHHB535 (MH) 76.7 HHHH 76.8 O
Ht-Bu HW@91/00862 9 O H Me H 547 25 Exanple 76.3 1H NVR POMBS)0/B18L. 96 (br
s, 1H) 8.417 (d, J=8.4 Hz, 1H), 8.209 (s, =2H), 8.013 (d, J=8 Hz, |

7.819 (d, J=6.8 Hz, | H), 7.514 2 H), 7. 41 . | 3 W

01/ 005 73lad -UJ@C’/@&M?&%’TMK&*@%1‘%3].0?'51:53’6? %.5@73/;%/94?6%33)674%@?%}43 ind: 39. 48
%, 1.@ %bi; 4.37 %N M5 (M H) 601. Exanple 76.4 5 Anal. calcd. for
M0 5 HPD VN8, 72 % C, 3.56 % H, 4.94 % N. found: 48 80 YC 3.68 % H, 4.78
% N. Exanple 76.5 'H NVR (DMBO) 8 11.83 (br s, 1H) 8.212 (d, J=8.4 Hz, |H),
7.962 (d, 10 é:ZH, 1 H), 7.827 (dd, J=6.8, 2 Hz, 1 H), 7.723 (dd, J=8.5,
2.1 He,Bxpmye 794518 (t, J=7.9 Hz, 1H), 7.492 (dd, J=7.8, 2.0 Hz, 1H),

7.385 (s, 2H). MLt Bhicabfor MP0.8I86: aédnaly, C, 33604 H, ADPRM Goudd:59 % H,
4.91 %N, found: 39.81 %, 1.59 % H 4.85 %N Exanple 76.6 15 'H NWMR

(DVBO) 48.801%K2 3(48r%d], W % 8. 222 (d, J=8 Hz, 1H), 7.822 (dd, J=7.2, 2.0

Hz, 1H), 7.730 (d, J=4 Hz, 2H), 7.636 (m | H), 7.516 (t, J=8 Hz, | H),

7.490 (d, J=8 Hz, 1H), 7.379 (s, 2H). M5 (MtH) 535. Example 76.7
Example 76.5

'H NMR (DMSO) 6 11.83 (br s, 1H) 8.212 (d, J=8.4 Hz, 1H), 7.962 (d,
10 J=2H, 1H), 7.827 (dd, J=6.8, 2 Hz, 1H), 7.723 (dd, J=8.5, 2.1 Hz, 1H), 7.518 (t, J=7.9
Hz, 1H), 7.492 (dd, J=7.8, 2.0 Hz, 1H), 7.385 (s, 2H). MS (M-H) 567. mp 216°C. Anal.
caled: 39.98% C, 1.59 % H, 4.91 % N; found: 39.81 %C, 1.59 % H, 4.85 % N.

Example 76.6

15 "H NMR (DMSO) 8 11.72 (br s, 1H), 8.222 (d, J=8 Hz, 1H), 7.822 (dd,
J=7.2,2.0 Hz, 1H), 7.730 (d, J=4 Hz, 2H), 7.636 (m, 1H), 7.516 (t, J=8 Hz, 1H), 7.490
(d, J=8 Hz, 1H), 7.379 (s, 2H). MS (M+H) 535.

Example 76.7

20 '"H NMR (DMSO) 5 11.38 (br s, 1H), 8.906 (d, J=8 Hz, 2H), 7.827 (dd,
J=7.2,2.0 Hz, 1H), 7.721 (t, J=6.8 Hz, 1H), 7.655 (t, J=8 Hz, 2H), 7.519 (t, J=8 Hz, 1H),
7.493 (d, J=6.8 Hz, 1H), 7.412 (s, 2H).

Example 76.8

25 'H NMR (DMSO) 6 11.70 (1H, s), 8.13 (1H, d, 8.4), 7.80-7.87 (1H, m),
7.63-7.71 (2H, m), 7.48-7.55 (2H, m), 7.39 (2H, s). MS (M-H) 589. mp 131.3°C. Anal.
calcd: C 46.63, H 3.06, N 4.73; found C 48.09, H 3.65, N 4.35

Example 76.9
30 "H NMR (DMSO) 6 11.70 (1H, s), 8.07-8.20 (1H, m), 7.80-7.93 (1H, m),
7.35-7.65 (6H, m). MS (M-H) 546.8. mp 220.9°C.

EXAMPLE 77
This example illustrates the preparation of anilines 77.7, 77.8 and 77.9
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20 'H NWVR (DMSO 6 11.38 (br s, 1H), 8.906 (d, J=8 Hz, 2H), 7.827 (dd,
J=7.2, 2.0 Hz, 1H), 7.721 (t, J=6.8 Hz, 1H), 7.655 (t, J=8 Hz, 2H), 7.519
(t, J=8 Mzooﬂzm‘)s79 7.493 (d, J=6.8 Hz, 114), 7.412 (s, 2H) pCEvsepise7876.8 25
"HNWR (DMSO S 11.70 (1H, s), 8.13 (1H, d, 8.4), 7.80-7.87 (1H m,
7.63-7.7 2H, m, 7.48-7.55 ( m, 7.39 (2H, s). NE gl\/LH) 589. np 131.3
C. Anal al cd; C 46. 63, 3.963 N 4.73; {found C 48.DY9; H 3. 65, N 4. 35
Exanpl e NBDR ' H NMR ( O 65JIN7O NHH| s), 8.07:8R0-N1H, , 7.80-7.93
(1H, m 35-7. 65 (6H, . M 546 8.—p—220 LE 77 This
exanpl e ustrates the prepargfion ®f anilines 77.7, 78 and 77.9 84 WO
01/ 00579 IPCT/ US00/ 18178 |—ng H3 2 [N2] / X SSH CL 77.1' A 77.2 X
= N2 7F3 Xx=a N2 NO2 PHY~SX---- 7 ~ S B=NHL 77.7

X=Y=Cl d 77.4 )=Y=A 77.8 X=d, Y—H 77.5 X=C1,Y=H 77.9 X=F.Y=K=1Tl 6

X=F, Y=H In analogy to the procedures of Weinstock et. al (J. Med. Chem
30: 1166 1176 (1987), conc. sulfuric acid (8.74 g) was afilded slowy to a
solution of 5-chloro-2 5 nethylaniline (25g) in chlorobgnzene (120 nL) to
forma thick slurry. Powdered NaSCN (18.6g) was added.'The m xture was

heated at 110C for one M8Hy then maintai ned at NO,
\>‘S X E&[\ S X
777 X=Y=Cl 774)( Y=Cl
778 X=ClL,Y=H 775 X=ClL,Y=H
779 X=F,Y=H 776 X=F,Y=H"

In analogy to the procedures of Weiﬁstock et. al (J. Med. Chem. 30:1166-
1176 (1987), conc. sulfuric acid (8.74 g) was added slowly to a solution of 5-chloro-2-

5  methylaniline (25g) in chlorobenzene (120 mL) to form a thick slurry. Powdered NaSCN
(18.6g) was added. The mixture was heated at 110°C for one hour then maintained at
50°C overnight. After dilution with hexane (300 mL), the solid was collected by
filtration, washed with hot water and rinsed with ethyl ether to afford 15.65g of
intermediate thiourea 77.1 which was used directly in the next step.

10
- Preparation of 2-amino-4-methyl-7-chlorobenzothiazole (71.2).
Bromine (25.44g) was added to a suspension of 77.1 (15g) in chloroform
(110 mL) maintained below +10°C. After the addition was complete, the reaction was
allowed to warm to RT then heated at reflux for 30 minutes. After cooling, the orange
15  solid was collected by filtration and suspended in acetone (100mL) which discharges the
remaining color. Solids were collected by filtration and rinsed with ethyl ether to afford
the HBr salt.
'H NMR (DMSO) & 7.182 (d, J=8 Hz, 1H), 7.137 (d, J=8 Hz, 1H), 2.40 (s,
3H).
20 The salt was suspended in water at 95°C. The pH of the suspension was

adjusted to pH 9 with 0.5 N NaOH. After cooling, the solids were collected by filtration,
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50C overnight. After dilution with hexane (300 nL), the solid was coll ected
by filtration, washed with hot water and rinsed with ethyl ether to afford
15. 65g ofwobmbesraredi ate t hiourea 77.1 which was used direpcTySoomsitse next
step. 10 Preparati on of 2-am no-4-nethyl-7- chI or obenzot hi azole (77.2).

(110 nErHLri Hadanndion o) St RRPRE g Tead anEriah JAEClsahfh B "

reacti Qiiﬁe%%enﬂla $Rich Mfawarmér(boﬁ?&n&ﬂaﬁ&n eahind-amettgi7ux for 30 m nutes.
After cooling e oran 15 solid was col | ected by iltration and

suspen@é@r@bﬁnaetéta@ﬁ’é (77-007M47 s\iag RbingdpaagwtersEd. r enmi ni ng col or. Sol i ds

Sl . H N ( iy (45D7199" AE GARERR AN e VY 1 Def0 NIRRT D8,
(s, 5 3HB.2924CTBSS%aH, 14@% %ddspended in water at 95C. The pH of the

suspension was adjusted to pH 9 with 0.5 N NaCH After cooling, the solids
were collected by filtration, 85 WO 01/00579 PCT/US00/18178 rinsed with

wat er and dl}% S MEGn bﬁzQtd;yﬁl%h@we%gjgg},ﬁ%amQﬁ'ﬂe. The organic | ayer was

dried over nesium’sul fate. After “concentration, “2-am no-4-net hyl - 7-
chl or obenzot hi azdlcea §luity 2Y 2{ahidd-¢)methgl- ~Dohlarobedzatbiazolofi7i2) (687X NS ( M+H)

199. % C. 355 14. 10 % N . f ound 29 %C, 3.55
% H, 13%(%944«‘? %Jr3e‘5‘§r‘atai5§h 3%t ked Bk ilh 5 B‘Cﬁh%‘iﬁﬁ?#‘g‘éﬁi‘éitaﬂ|“ét§‘6‘lab (77.3)
TO 1@ S'te&hgé&aﬂ&e 8f M v, @aﬁ&éﬂ%ﬂ'dr&&ﬂle@@@iﬁﬁﬂﬂ@fﬂ'aﬂ@'(@@? iBwdtér-@79) in

4 (85% 213 m) in'a necked flask with nechanical stirring and
an |nt eml)alfhe moxmmmeﬁr‘&amr® t010° &r-mnumgnémemﬁdﬂﬂ/\nﬂ@ ey wes on of

N SR L Bl BRI e g 10,0

sol uti Giatéf (128 &Pfwith Id?gar&..&an@)aaﬁa@l sﬁaﬂg (Aﬂa)the foamiag Slibs(ded nar ) with
vi gorous nechanical stirring. After the foam ng subsides and warmng to

RT, thevaplngiey Kbrthe wlqsm@aolbytemhytﬁlgﬁil@hawsleﬂ M BVaEE hReatodiAs The
sol isds \x}ée\ﬁﬁgcﬁvsc;]ﬁl de%e‘ﬁ?anv'lr\%a m%sdl G HARRO T enf)e?wg i6n WasWdlifa The ether

sol'Gti on " was wa m bi carbonate solution. After the
or gani owvitlaweter,sad sﬁmnﬁﬂntzrrhcblﬂﬁb solutlon. Aﬁer the organic layer was concentrated,
the residue was purified by flash chromatography with 10% methylene chloride in hexane
to afford 2-chloro-4-methyl-7-chlorobenzothiazole (77.3) (4.48g).
'H NMR (CDCly) & 7.288 (d, J=8 Hz, 1H), 7.231 (dq, J=8. 0.8 Hz, 1H),
20  2.651(d, J=0.8Hz, 3H). Anal. calcd.: 44.06 % C, 2.31 % H, 6.42 % N; found: 44.16 %C,
234%H,632%N.
Coupling of 77.3 (0.65 g) with 3,5-dichloro-‘4-mercapto nitrobenzene by
the method of example 73 gave after flash chromatography the nitro derivative 77.4 |
(0.97g) as a yellow solid.
25 'H NMR (DMSO) & 8.394 (s, 2H), 7.237 (d, J=8 Hz, 1H), 7.209 (d, J=8
Hz, 1H), 2.621 (s, 3H). MS (M+H) 405
Coupling of 77.3 (0.7 g) with 3-chloro-4-mercapto nitrobenzene by the
method of example 73 gave the nitro derivative 77.5 (1.02 g) as a yellow solid.
'H NMR (DMSO) & 8.535 (br s, 1H), 8.261 (dd, J= 8.4, 2 Hz, 1H), 8.040
30 (d, J=8.4 Hz, 1H), 7.496 (d, J=8.4 Hz, 1H), 7.419 (d, J=8.4 Hz, 1H), 2.601 (s, 3H). MS (
M+H) 371. Anal. calcd.: 45.40 % C, 2.18 % H, 7.57 % N; found: 45.25 %C, 2.23 % H
7.49 % N.
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the residue was purified by flash chromatography wth 10% net hyl ene
chloride in hexane to afford 2-chl oro-4-nethyl-7-chl orobenzot hi azol e
(77.3) (4vd8gdes79 H NVMR (CDC13) 6 7.288 (d, J=8 Hz, 1H), 7P(ZB/IJSQOdI$17&J =8. 0.8

Hz, 1H), 20 2.651 (d, J=0.8Hz, 3H). Anal. cal cd 44 06 %C, 2.31 %H
6.42 %N, found: 44.16 %C,__ 2,34 % H._ 6.32 %N, I|n of 77.2 (0.65 g)
with 3,5-dichl ord:%lpﬁﬁgégﬂﬂé @lltzrﬁg 1y 3sdhgorgy4- “ielﬁ%ap Ritfg e’@F“’é?)ﬁﬁtﬁ e 73 gave

f f : |
211, SR AR RN AR oy gy o7, 2, 51 o

J=8 HASY1$)4-2p(1698) FENMRY) . MS (M+H) 405 Coupl | ng of 77 3 (0 7 g) with

3-chl oro-4- nerca nitro th ve,t he
nitro derivative %“‘(nloégn‘é@r%g&' @n %\%88??8" he@ﬁﬁ%? ﬁ%§% 535 (br
51 iH), ga%ﬁq@]anﬂﬂﬁ (7¢7)@}8”4(g)asdd2d1re‘bﬁﬂ'm &t&‘f&hctﬁﬂs (d, J=8.4 Hz, 1II\_/I|)+H) 73326
Anal cal cd.: 45. WDMS@Q&%}ﬂ (d, %"ﬁH@NH)f Eé%%lgd 458% 3id), 883" o5 H

7.49 % 66\993 0/18178 Coupling of 77.3 (1.12 g) wi th
3-fl uor( “her ca@%ﬁ) enze "by the nmet hod of exanple 73 gave after

fl ash chromat ogr a{ﬂmyacmcheofmnsa I:Beg)iwmlh tin dichlorfile byShd Sethod)of tai8plg) ' H NVR
Reduction of 77.4.(0._.96 wth ti hl qri de by the nethod of exarrpl e 32
5 gave 3t2r€é“’§me|"1“|‘|l§‘e((77 83%1 Q‘bg)B‘H"ﬁ HQ“é 1% IPEETREHINS: | ater reactions: ' H NMWR

(Dg’§0) 5 7.352 (dﬂzﬁmg% hBMsbg')m 57433(§2J=(8d4H% ﬁH);‘;l 32@'(01 J—@ 1@?4H)(’¢30?H)

3 (br s, uction of tin
di chl or(d,dI?StHz tlhb r88hat) JBZ Hexbhi)g|6€663:{ﬂd Jaated, tMPHarliH); 61@3( WsS?HQ 1.04 g)

d direct)y.in |at t 7,543 (d, J=8.4 Hz,
Ty 78 ot ngRIGl A catety Os MR MR L6l b 5D K
H, 6. %@quafoand&s%%c%smm%&ml (br's, 2H, 2.557 (s, 3H. M5
(M+H) 341. Anal cal cd 0: 48.63 %C 3.06 % H 8.10 %N,

found: 48.67 YC, Redvetion ef 7776 9675’/8)\}V1tl¥2éld@¢<thlqrrﬂedlfy thy method. ofsxamplei th tin
di Ql Or3l2dgeavg Xﬁer (ﬁn%gtgg%pﬁyt "H%e"(77.9) (1.2 g

'H NMR: §7.43 (1H, t, 8.3), 7.30-7.37 (2H, m), 6.53-6.58 (2H, m), 6.28
(2H, s).

EXAMPLE 78
Treatment of the anilines 77.7, 77.8 or 77.9 by the method of example 3

20  with various sulfonyl chlorides gave the sulfonamides of Table 12.

Table 12

o e ff G

\>—s
Cl
X Y Ra Rb Rec Rd m/e(M-H)

25 78.1 Cl Cl Cl H Cl H 581
78.2 Cl Cl Cl H CF, H 615 |
78.3 Cl Cl Cl H Cl Me 595
78.4 Cl H Cl H CF; H 581
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15 32 gave after chromatography the aniline (77.9) (1.2 g) "HNVR S 7.43
(1H, t, 8.3), 7.30-7.37 (2H, m, 6.53-6.58 (2H, m), 6.28 (2H, s). EXAMPLE
78 Treat meobvafs7e he anilines 77.7, 77.8 or 77.9 by the nepapdsafiseranpl e 3
20 with various sul fonyl chl ori des gave the sul fonam des of Table 12. Table
12 ORa HN~SRo CH3.Y Rc Rd,.S X 1 XY Rb Rc Rd me(MH)
25 78.1 ad d8¥W HC ﬂ581H78 2Cb Ocla‘* 9F0F3HH61 78.30 O d HdC

Me 595 78. H d CF3 H 581 87 MO o%ﬁgwﬁ PCTk&JS00/ 18178 78.5 O H
d HA HB56578.6 F CIHCF3H565 78.7 FHO HO H531 5 Exanple
78.1 1H NVRT&WB0O S 18.813H(br €] 1HI, 8.€bs8 (H, J=83B Hz, 1H), 7.951 (d,
J=2 Hz, 1H), 7.716 (dd, J=8.4, 2 Hz, 1H), 7.396 (s, 2H), 7.377 (d, J=8.4
Hz, 1H), 7.334 (d, J=8 Hz, 1H), 2.516 (s, 3H. M5 (MH) 581. Anal. calcd.:
for v ER21n139885 % C, 2.17 %H, 4.65 %N found 40. 10 %: 1 89 % H, 4.57

% N. 10Exarrp|e7821HNIVR(DIV50g811975 s, 1h) d, J=8.4 Hz,
1H), 8.205 (br 'HNMR (DMSO)35 11.813 (brs, TH), 8. 08 (4 1=8.8 iz, lH) 129 1(d,

J=2 Hz, 1H), 7.716 (dd, J=8.4, 2 Hz, 1H), 7.396 (s, 2H), 7.377 (d, J=8.4 Hz, 1H), 7.334
(d, J=8 Hz, 1H), 2.516 (s, 3H). MS (M-H) 581. Anal. calcd.: for M+ H,0: 39.85 % C,
2.17 % H, 4.65 % N; found: 40.10 %C, 1.89 % H, 4.57 % N.

10
Example 78.2

'"H NMR (DMSO0) 6 11.975 (br s, 1H), 8.416 (d, J=8.4 Hz, 1H), 8.205 (br

s, 1H), 8.012 (d, J=8 Hz, 1H), 7.423 (s, 2H), 7.376 (d, J=8 Hz, 1H), 7.332 (d, J=8 Hz,
1H), 2.512 (s, 3H). MS (M-H) 615. Anal. calcd.: 40.79 % C, 1.79 % H, 4.53 % N;

15  found: 41.05 %C, 1.86 % H, 4.57 % N

Example 78.3 _
'H NMR (DMSO) & 11.748 (s, l.H), 8.233 (s, 1H), 7.880 (s, 1H), 7.407 (s,
2H), 7.370 (d, J=8 HZ, 1H), 7.330 (d, J=8 Hz, 1H), 2.408 (s, 3H). MS (M-H) 595. Anal.
20 calcd.: 42.12% C, 2.19 % H, 4.68 % N; found: 41.84 %C, 2.23 % H, 4.51 % N.

-Example 78.4
'"H NMR (DMSO0) 5 11.73 (1H, s), 8.38 (1H, d, J = 8.3 Hz), 8.19 (1H, s),
7.99 (1H, d, J= 8.3 Hz), 7.88 (1H, d, /= 8.6 Hz), 7.45 (1H, d, J= 2.3 Hz), 7.23-7.40 (3H,
25 m). MS (M-H) 580.8 (M-H). mp 189.0°C.

Example 78.5
'H NMR (DMSO) 6 11.57 (1H, s), 8.17 (1H, d, /= 8.6 Hz), 7.92 (1H, d, J
=2.1Hz),7.78 (1H, 4, J = 8.5 Hz), 7.69 (1H, dd, /= 8.6, 2.1 Hz), 7.43 (1H, d, J=2.3
30 Hz), 7.30-7.38 (2H, m), 7.25 (1H, dd, J = 8.6, 2.4 Hz). MS (M-H) 546.9. mp 218.1°C.
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s, 1H), 8.012 (d, J=8 Hz, 1H), 7.423 (s, 2H), 7.376 (d, J=8 Hz, 1H), 7.332
(d, J=8 Hz, 1H), 2.512 (s, 3H). MS (MH 615. Anal. calcd.: 40.79 %C,
1.79 % HwdoE®s9% N, 15 found: 41.05 9%, 1.86 %H, 4.57 9% RCT/URonarspise 78. 3
1H NVR (DMBO) S 11.748 (s, 1H), 8.233 (s, 1H), 7.880 (s, 1H), 7.407 (s,
2H), 7..370 gd@ =8 Hz, 1H), 7.330 (d, J=8 Hz, 1H), 2.408 (s, 3H). MS (MH)
595. AFRMPIOBRalcd.: 42.12 % C 2.19 % H 4.68 %N found: 41.84 %C, 2.23

%H, 4.51 %N. Exﬂrmmzzseem'(m,w,vmmmgrﬁ,smmlmu,s.s),,v.gn@sl,e,lH, d, J=
8.3 Hz), 8.19 (1H, s), 7.99 (1H d, J= 8.3 st) 7.88 (1H d, J= 8.6 Hz),
7.45 (183), 8307400028, wp) 7.10-722 QHa)( M5 (M) $45.0.M8p 20119 G (M H). np

189.0 C,_, EX ' , , 8. , d, J= 8.
oy, 7 caisa LG, 1293 § N0 5 g by TGS S a5
8.65 2.1 Hz), 7.43 (1H, d, J= 2.3 30 Hz), 7.30-7.38 (2H, m), 7.25 (1H, dd,

J=8.6, 2.4 H). MS (MH 546.9. np 218.1 C. 88 WD 01/ 00579 PCT/ US00/ 18178
Exanmpl Expgwpde 77 NVR S 8.04 (1H, d, 8.3), 8.18 (1H, s), 7.99 (1H d, 8.3),

7.80 (1H, t, 8.3} N3V . V7 R 19 TH2 ; ; 565. 0.
mp 221.2 C. Anal .’{%REQ?MS@E%Z@,”E’ 3) %@ %Hai&g%?”*? gan(clng@ﬁ%[D H 2.18,

N 4. 67.7.B @xhuyd.4), 789 11 HHIASR, QONSTE0-3.4012B0m),17. H)-720, 28, 18. MS M-d, 8. 6),

ot a3 B0 s el Ehleat i o0 s 20N 63, sfiiy Calgd i RO 7: 42
44.1%9, 516!&2. 27, N 5.25; found C 44.49, H 2.26, N 10 5.08. EXAMPL~ 79 This

exanpl e Il lustrates the preparation of conpounds 79.1 to 79.7. To a
sol ution of 5-chl oro-2-nercaptobenzothiazole (Acros) (2g9), KOH 15 (630 np)

in water (8 nL) at 100 C was ad%ﬁgéﬁ—@%ﬁtéi on of 3,4-dichloronitrobenzene

(1.88g) in n-propanol (24 m). was heated at reflux for 72 hrs.
Af ter This example illustrates the preparation of compounds 79.1 to 79.7.

To a solution of 5-chloro-2-mercaptobenzothiazole (Acros) (2g), KOH

15 (630 mg) in water (8 mL) at 100° C was added a solution of 3,4-dichloronitrobenzene
(1.88g) in n-propanol (24 mL). The mixture was heated at reflux for 72 hrs. After
cooling, the solids were collected by filtration and rinsed with water. The solids were
dried under vacuum to afford the nitro derivative 79.1 (2.25 g) as a yellow solid used
directly in the next step.

20 'H NMR (DMSO) & 8.54 (d, J=2.4 Hz, 1H), 8.26 (dd, J=8.6, 2.4 Hz, 1H),
8.123 (d, J=8.6 Hzl, 1H), 8.08 (d, J=1.9 Hz, 1H), 8.03 (d, J=8.7 Hz, 1H), 7.533 (dd,
J=8.6,2.1).

Reduction of 79.1 (2.2 g) with tin dichloride by the method of example 32
gave after work-up the aniline (79.2) (1.2 g) which was used directly in later reactions.

25 "H NMR (DMSO) 6 7.94 (d, J=8.4 Hz, 1H), 7.891 (d, J=1.6 Hz, 1H), 7.537
(d, J=8.4 Hz, 1H), 7.371 (dd, J=8.4, 2.1 Hz, 1H), 6.877 (d, J=2.4 Hz, 1H), 6.651 (dd,
J=8.4,2.4 Hz, 1H), 6.203 (s, 2H). MS (M+H) 327

Treatment of the aniline 79.2 by the method of example 3 with various
sulfonyl chlorides gave the sulfonamides of Table 13.

30
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cooling, the solids were collected by filtration and rinsed with water. The
solids were dried under vacuumto afford the nitro derivative 79.1 (2.25
g) as a weobowssolid used directly in the next step. 20 PE&i/NMR/SDSSO) 8
8.54 (d, J=2.4 Hz, 1H), 8.26 (dd, J=8.6, 2.4 Hz, 1H), 8.123 (d, J=8.6 Hzl,

1H), 8.08 (d, J=1.9 Hz, 1H), 8.03 ‘187Hz 1H), 7.533 (dd, J=8.6,
2.1). Reduction of 79.1 (2.2 g) w di chl oride by the nethod of
exanple 32 gave after work-up the anilige@7Ra2) (1.2 g) which was used

O IS 7rB4 (d, J=8.4 Hz, 1H),
H), 7.371 (dd, J=8.4, 2.1

§51 (dg =8.4, 2.4 Hz, 1H), 6.203

nilind 79R2 by the nethod of

exanple 3 with various CNchI >

13. 30 89 WD 01/ 00579 PCT/ IS0 184 xhle 13 ORa R HND, Re d NRd
S~SClL CRaRb Re Rd We'\U#H)g’ 79.3 O HO Me 547 5 79.4 O H O H 533
(MrH)  79.5 0 HCF3 H567 79.6 HO O HS533 79.7 Me H QO M 527 10
Exarrpl e 79.3 'H NVR(DMVSO) Ra1.5Rb(1HRes) Rd 2omye@-Hy) 7. 84-8.00 (4H,

directly in later reactions. 25 'H NWR (
7.891 (d, J=1.6 Hz, 1H), 7.537 (d 5
Hz, 1 H), 6.877 (d, J=2.4 Hz, 1 H), g
(s, 2H). M5 (M+H) 327 Treatnent of t

M, 7.35 79.3 Cl H Cl  Me 547
5 79.4 Cl H Cl H 533 (M+H)

79.5 Cl H CF; H 567

79.6 H Cl CI H 533

79.7 Me H Cl Me 527

10  Example 79.3
"H NMR(DMSO) 5 11.52 (1H, s), 8.20 (1H, s), 7.84-8.00 (4H, m), 7.35-
7.43 (2H, m), 7.22 (1H, d, J = 8.5 Hz), 2.41 (3H, 5). MS (M-H) 546.8. mp 203.7°C.

Example 79.4

15 '"H NMR(DMSO) & 11.57 (1H, s), 8.18 (1H, d, J= 8.5 Hz), 7.90-7.98 (2H,
m), 7.86 (1H, d, J= 8.5 Hz), 7.72 (1H, d, J = 8.7 Hz), 7.37-7.43 (2H, m), 7.22(1H, d, J =
8.8 Hz). MS (M+H) 532.8. mp 174.7°C.

Example 79.5

20 '"H NMR(DMSO) 5 8.38 (1H, d, 8.4 Hz), 8.21 (1H, s), 8.01 (1H, d, J=8.2
Hz), 7.90-7.96 (2H, m), 7.86 (1H, d, J= 7.7 Hz), 7.42 (2H, s), 7.23 (1H, d, /= 8.6 Hz).
MS (M-H) 566.9. mp 158.8°C.

Example 79.6

25 'H NMR(DMSO) 5 11.25 (1H, s), 8.06 (1H, d, J= 1.5 Hz), 7.80-7.96 (SH,
m), 7.40-7.46 (2H, m), 7.27-7.32 (1H, m). MS (M-H) 532.8. mp 201.2°C. .
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7.43 (2H, m), 7.22 (1H, d, J= 8.5 Hz), 2.41 (3H, s). M5 (MH) 546.8. np
203.7 C. Exanple 79.4 15 'H NVR(DMBO) 8 11.57 (1H, s), 8.18 (1H, d, J= 8.5
Hz), 7.9WG0P®5(®H, n), 7.86 (1H, d, J= 8.5 Hz), 7.72 (1Ray/US90/133788. 7 Hz),
7.37-7.43 (2H ), 7.22(1H d, J= 8.8 Hz). M5 (MrH) 532.8. np 174.7 C.
Exanpl e 79.5 20 ' H NVR( DVSO) S838(1 d, 8.4 Hz), 8.21 (1H s), 8.01
(1H, d Expmpde 29.7H7), 7.90-7.96 (2H, m), 7.86 (1H, d, J= 7.7 Hz), 7.42 (2H,

s), 7.23 (1H, d, 5 79.6 25
*H RS0, 6 11 TS ?WX%SW? 93"?”*”3? (i s S
7. 40- 7.(48, § 2 89 Hz)7 757 TH33), 1354749 (2HYB)( ML 847. Bazmm)@szomzs)a 390 WO

01/ 00579 PCT/ USQ0/ 1§ 78 Exarrpl e 79.7 "H NMR(DMBO) S 11.30 (1H, s), 8.00
(1H, s)3Hysloaurr293 , 7.84 (1H, d, J= 8.6 Hz), 7.57 (1H, s),
7.32-7.44 (2H, M, 18 7 23 (1H, M, 2.57 (3H, s), 2.37 (3H s). np 205.1
T. 5 Table 14 Ra HRb Re\ O R&O c RRRORC RAO WV (MH 79.3C HO M
547 10 79.4 O H O H 533 (MH) 7Balle@ H CF3 H 567 79.6 HO O H 533
79.7 M HdO M 527

O R
HN—87 2
Rb
Rc
/@:3 Cl Rd
"Ra Rb m/e (M-H)
79.3 Cl H Cl Me 547
10 79.4 Cl H Ci H 533 (M+H)
79.5 Cl H CF; H 567
79.6 H Cl Cl H 533
79.7 Me H Ct Me 527
79.8 Cl H Me H 513
15 179.9 Cl H t-Bu H 555
Example 79.8

'H NMR (ds-DMSO) & 11.43 (1H, s), 8.08 (1H, d, J = 8.0 Hz), 7.90-8.00
(2H, m), 7.85 (1H, d, J = 8.5 Hz), 7.57 (1H, s), 7.37-7.47 (3H, m), 7.21 (1H, d, J = 8.4
20 Hz),2.38 (3H, s). MS (M-H) 512.9. mp 201.0°C. Anal. caled.: C46.56, H 2.54, N 5.43;
found C 46.93, H 2.58, N 5.40.

Example 79.9 /
'H NMR (ds-DMSO) & 11'.44 (14, s), 8.10 (1H, d, J= 8.3 Hz), 7.90-7.97
25 (2H, m), 7.86 (1H, d, J= 8.6 Hz), 7.60-7.68 (2H, m), 7.37-7.43 (2H, m), 7.23 (1H, dd, J =
8.5, 2.4 Hz), 1.29 (9H, 5). MS (M-H) 554.9. mp 177.8°C. Anal. caled.: C49.51,H
3.43, N 5.02; found C 49.67, H 3.44, N 4.97.
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79.8 A H M H513 15 79.9 A Ht-Bu H 555 Exanple 79.8 'H NWR (d6-DVBO) S
11.43 (1H, s), 8.08 (1H, d, J= 8.0 Hz), 7.90-8.00 (2H, m, 7.85 (1H, d, J=
8.5 Hz), woswo(51H, s), 7.37-7.47 (3H, m, 7.21 (IH d, J=PETASANiSIHA), 2.38
(3H, s). M5 (MH 512.9. np 201.0 C. Anal. calcd.: C46.56, H 2.54, N 5.43;

found C 46.93, H 2.58, N 5. 40. mﬁa&g H NVR (d6-DVBO) S 11.44 (1 H,
s), 8.10 (1 H d, J = 8.3 Hz), 25 (2H, m), 7.86 (1H, d, J= 8.6

Hz), 7.60-7.68 (Zﬂus mu’sttheég&le%yﬂt%eilgB?cdﬂpouﬁd334( 14 dd, J= 8.5, 2.4 Hz),

1.29 (9H, s). M5 ( Anal . calcd.: C49.51, H 3.43, N

5.02; found C 49. 67 H .Qz4 N 4 97 91 V\D 01/ 005?@9PCT/ US00/ 18178 EXAMPLE

80 Thi s illustrates theﬁ nt hesi s of conmpound 80, 4. NO 2 NO 2 H3C CH3 H3C
,,

CH3 HOrf 80.1 5 2,6 et hyl - 4-nitrao-phenol ( g, 29.5 mmol) was
suspended in anhydrous. 2 (30 mL). Hii %112'4 m., 70 nmol) .
was added to give }g edus, dark red %Qﬁt TG reaction mixture
was cooled to -15 C and Q®iflic anhydride(lOgoﬁmml) was slowy
added. The very dark reaction mxture was stirred agpy15 C for 15 minutes,
then poured into 3N HC (100 nL). The layers were separated 10 and the
aquaous | ayer was2 GJGﬁrhalhde-nﬂtrO(pHéiﬁl (M9 2012mmbhewsosvspareldd am gani ¢ | ayer s

hed 1 50 nL t d
Gor k1 canhgiirons CFRCY (80 Pilandtirys s b | EAmghecl) Mo DSKISTIES B SGPP] oo gol
(eluti %&Moéepecﬁlsldﬁﬁ)fﬁdq&)gutﬁ)tnhyﬂ er Bﬁ&ﬁ%tuﬁé’@a&é&ﬁ&iﬂ'&r—%@@ if @Ni©r ange oi |
was uted wth 1

whi ch _ InL of hexanes and allowed to stand at room

t enper adnhydriden(liol g, 66 yrahall) hiaz alowdy addedt e meoddﬂxk retaobdm pilixtore, wadssireg

crystal s vver col t

CO% cent #at é for l% rei\ﬁnlf{\gs t rtlagl p%{l}e mtorgq\?f-lc\f?fd'b ygrrsle\'\h;ere séi)lejuoarte&/va S
10  and the aqueous layer was extracted 1 x 150 mL CH,Cl,. The combined organic layers

w
2>
(@]

were washed 1 x 50 mL sat. brine, dried over MgSQy, and concentrated to a dark red oil.
This oil was filtered through a 2 cm plug of silica gel (eluting with 3:1 hexanes:ethyl
acetate) and concentrated to an orange oil which was diluted with 10 mL of hexanes and
allowed to stand at room temperature until crystallization of the product took place. The
15  crystals were collected and dried under vacuum. The mother liquor was concentrated,
then diluted with 5 mL of CH,Cl, and 25 mL of hexanes and again allowed to stand until
crystallization was complete. The second crop was collected by filtration and dried under
vacuum. Combined yield of the two crops was 7.87 g of triflate 80.1.
'"H NMR (CDClL) & 8.03 (s, 2H); 2.50 (s, 6H).

NO,
N \s H,C I §H3 __ HC I §H3
H,C T CH, N e \S@ E@
20 CH, CH,
80.1 80.2 80.3

5-methyl-2-mercaptobenzothiazole (1.45 g, 8 mmol) was suspended in ' .
anhydrous THF (3.5 mL). A solution of potassium fert-butoxide (7.35mL, 1.0 N in THF)
25  was added in one portion. The very thick precipitate of the mercaptobenzothiazole

potassium salt was dissolved by addition of DMF (1 mL). Triflate 80.1 (2 g, 6.7 mmol)

92



then diluted with 5 nL of CH2CI 2 and 25 nL of hexanes and again allowed to
stand until crystallization was conplete. The second crop was col |l ected by
filtrati omoanabsdsi ed under vacuum Conbi ned yield of thercwWuSarsps was
7.87 g of triflate 80. 1 "H NWVR (CDC13) S 8.03 (s, 2H); 2.50 (s, 6H). NO2
NH2 NO2 S/ CH3 H3C | ~ + ~ ~ Y S -
OTf 245vas dwsolvedzrgDM@(lgq@) agql)aédeggg @%B@a?gfon mq)jtu?r’e whH% WEtiS t\hen h%tesd t% S

5- met hyd S“%:I_ﬁ’éﬁ?%p?ng?&‘ﬁkn ﬁy@wﬁép&ﬁecgmt@lMUDW&eﬁbﬁp&ﬂﬂl@Qd'ﬂk

anhydr ou ution of potassiumtert-butoxide (7.35 nL, 1.0
N in TH®)mL2F eﬂ@i;a@MedThmcmﬂanpxbongamn layprewensrwashed withsetebfipe.1dged of t he

) - el MES Chofired cghesgtiainiia e skt Bog vy her BBl R s

di sgol vgfich gelDM)_' 1¢d 4Mnexamd: eﬂ@deeetat@) tacti®Rebh@hing ohtetaearwprcaumas t hen
heated to 50 C for 16 h. The reaction m xture was pouted into 100 nL D

wat er amete erngeatraied and she rgs)dmregtyS@ilwﬁ frpshetthexaneréthyb AGRLFHRE: or gani ¢
| ayers }%f\ﬁ{azia\rllv%ga Idyu\ém%f)r% Sd%g 'theb§-|a é&xﬁ@o (aVS?)rZ El'l(&\%f @ﬁégxls

concent ue pu 1 asH c r {6 grap 5 (silica
gel, 190bot®. 4: 1 hexanes: ethyl acetate) Fractions containing the desired

d t trated t d f
ARl T UV g e S PRy y et k4 G e e
I 0.90 H NVR ( CD3 S 8.12
CO%OEVG@?%%H?? Mﬁi?%)zy%ﬂf Qmﬁilﬁ?iq?sl?((d 1.9-3; FIASS (s,u\%H); 2. 42
(s, "3H). M (M+-H) R&Bittidn BE8IM2 (0.88 gpby 8@.rReth6d 88Expmidy 32 lgevermtihoel8®8 Exanpl e

32 gave aniline 80.3 ( 0.4 g) as a solid. "HNWR (CDC13) S 7.723 (m 1H),
7.598 (Q4gipsasoliby (d, =8 4Hz, 1H),

'H NMR (CDCl3) 8 7.723 (m, 1H), 7.598 (s, 1H), 7.122 (d, ]=8.4Hz, 1H),
6.706 (s, 2H), 5.304 (br, 2H), 2.399 (s, 3H), 2.338 (s, 6H)
15 Sulfonylation of 80.3 (400 mg) by the method of example 3 gave 80.4
(Table 15)(0.36 g).
'H NMR (DMSO) & 11.284 (s, 1H), 8.369 (d, J=8.2Hz, 1H), 8.170 (s, 1H),
7.969 (d, J=8.2 Hz, 1H), 7.676 (d, J=8.2 Hz, 1H), 7.591 (s, 1H), 7.126 (d, J=8.2Hz, 1H),
7.056 (s, 2H), 2.372 (s, 3H), 2.326 (s, 6H). MS (M+H) 543

20
EXAMPLE 81
This illustrates the synthesis of compound 81.4.
NO, NO,
H,C Cl H,C Cl
H OTf
81.1
25 2-chloro-6-methyl-4-nitro-phenol (2.5 g, 13.3 mmol) was converted to

triflate 81.1 according to the method given in Example 80. Triflate 81.1 was an oil and
could not be recrystallized. 4.0 g of triflate 81.1 was obtained.
"H NMR (CD;CN) & 8.24 (d, 1H); 8.77 (d, 1H); 2.56 (s, 3H). ' '
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6.706 (s, 2H), 5.304 (br, 2H), 2.399 (s, 3H), 2.338 (s, 6H 15

Sul fonyl ation of 80.3 (400 ng) by the nethod of exanple 3 gave 80.4 (Table
15) (0. 36 g0 01/0d37NVR (DMSO) 6 11.284 (s, 1H), 8.369 (d, J=BCPHR00/BIH)S, 8.170
(s, 1H), 7.969 (d, J=8.2 Hz, 1 H), 7.676 (d, J=8.2 Hz, IH, 7.591 (s, 1H),
7.126 (d, J=8.2Hz, 1H), 7.056 (s, 2H), 3372 (s, 3H), 2,826 (s, 6H. M5
(M+H) 543 20 EXAMPLE 81 This illustrates e synthesis of tonpound 81.4.

NO2 NO2 H3CNG, H3C O H Orf 81.1 25 | or 0- 6- net hy, ni t r o- phenol
(2.5 g, 13 Dl ) was gonyerted to trd g 81.1 agpeordkng to the method
given in Expnp| e 80.Hslr§“f P 81 1 wa$ anl oil and. cdlld nol; be
recrystalci z¢d.~ct. 0 g o @i,e 81.1 was obtai ned. 'H NMR(CD3CN) S 8. 24
(d, 1H); 8.701fd, 1H); 2.56 (s, 3H). 93 579 PCT/ 3178 NO2

NH2 NO2 / CH H3C O H3C 4 HSC Cl HS N ~
81.1 81.2 81.3 5-nethyl-2-nercaptobenzot hi azol eC;1. 36 g, 7.5 nmedk) and
triflate 81.1 {2 5 g, 6.26 nmmol) were reacted according to the procedure
given in ExanBld 80. S-arylated conpound8# 2 was obtained asSihtight
yellow crystals (1.2 g). This product contained a mnor anount of a
cont am nant of unknown structure. This contam nant had no effect on
subsequent r eact iSemsthyh2mewesptotientathiadole 1.36/gs@quemdl)and duidats 81.1 (2

5 g, 6.26 mmol) were reacted according to the procedure given in Example 80. S-arylated
compound 81.2 was obtained as bright yellow crystals (1.2 g). This product contained a
minor amount of a contaminant of unknown structure. This contaminant had no effect on
subsequent reactions, nor was it found in subsequent products.

'H NMR (CD;CN) 6 8.28 (d, 1H); 8.14 (d, 1H); 7.67 (s, 1H); 7.56 (d, 1H);
10 7.14 (d, 1H); 2.68 (s, 3H); 2.45 (s, 3H). MS (M+H) 351.
Reduction of 81.2 (0.88 g) by the method of Example 32 gave aniline 81.3
(0.4 g) as a solid.
'H NMR (DMSO) 6 7.740 (d, J=8 Hz, 1H), 7.608 (s, 1H), 7.131 (d, J=8
Hz, 1H), 6.732 (d, J=2.6 Hz, 1H), 6.588 (d, J=2.6 Hz, 1H), 6.048 (s, 2H), 2.403 (s, 3H),
15 2.334 (s, 3H); ' ‘
Sulfonylation of 81.3 by the method of example 3 gave 81.4 (see Table
15).
'H NMR (DMSO) 6 11.610 (s, 1H), 8.398 (d, J=8.4 Hz, 1H), 8.210 (s,
1H), 8.005 (d, J=8.4Hz, 1H), 7.730 (d, J=8Hz 1H), 7.621 (s, 1H), 7.7.276 (d, J=2.8Hz,
20 1H), 7.167 (m, 2H), 2.409 (s, 3H), 2.397 (s, 3H). f‘

EXAMPLE 82

This illustrates the synthesis of compound 82.3.
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"H NVMR (CD3CN) S 8.28 (d, 1H); 8.14 (d, 1H); 7.67 (s, 1H); 7.56 (d, 1H);
10 7.14 (d, 1H); 2.68 (s, 3H); 2.45 (s, 3H. M5 (M+tH) 351. Reduction of
81.2 (0. 80g)od3y9 t he net hod of Exanple 32 gave aniline 81PGT/Uf00dis478g) as a
solid. "H NWR (DVMSO) 8 7.740 (d, J=8 Hz, 1H), 7.608 (s, 1H), 7.131 (d, J=8
Hz, 1H), 6.732 (d, J=2.6 Hz, 1H), 6.588 (dyyJ=2.6 Hz, 1H), 048 (s, 2H),
2.403 (s, 3H), 15 2.334 (s, 3H); Sulfonyl atfon of 81.3 by |tfie nethod of
exanple 3 gaw® 81.4 (see Table 15). 'H NVRY(DMSO) 8 11.6 s, 1H), 8.398

(d, J=8.4 1H), 8.210 (s. 1H), 8.005 3=8. 4Hz, 1 21730 (d. J=8Hz
1H), 7.621 1H, 2. 7° d, J=2. st FHp, 7.185C(mI 2 ‘,?3 2.409 (s,
3H, 2.397 % §h%. This illustPatds the synthesh conpound
82. 3, 94 1(}1/0 579 PCT/ USOOFH.8178 NOC2 NH S :]a H3C Cl CH3
SSS +HS<SV- HBC/ CH3 NC1L OIf NC1 C1 1 82.1 82.2

5-chl or o- 2- mer capt obenzot hi azol e (202 ng, 1 mol) \gnd triflate 80.%, (270 5

ng, 0.9 were reacted according to the p edure given i anpl e 80.
S-aryl at ren("jr%%onpound 82.1 was obtained as a | ?sg'rit yel | ow sol i82'2(52(03 ng). 'H

NVR (CDC13) S 8.09 (s, 2H); 7.83 (d, 1H); 7.56 (d, 1H); 7.26 (dd, 1H);
2.63 (s, 3H. M5 (M+tH) 351.0 Reduction of 82.1 (0.7 _g) by the nethqod of
exanpl e 32 gave an¢hlpiee2-grreaptobgngathigzole§202 mg, I’ mmol) and triflate 80.1 (270

5  mg, 0.9 mmol) were reacted according to the procedure given in Example 80. S-arylated

'H NMR (CDCl) 6 8.09 (s, 2H); 7.83 (d, 1H); 7.56 (d, 1H); 7.26 (dd, 1H);
2.63 (s, 3H). MS (M+H) 351.0
| Reduction of 82.1 (0.7 g) by the method of example 32 gave aniline 82.2

compound 82.1 was obtained as a light yellow solid (203 mg).

10 (0.62 g).
'H NMR (DMSO) & 7.884 (d, J=8.4 Hz, 1H), 7.846 (d, J=2 Hz, 1H), 7.329
(dd, J=8.4, 2 Hz, 1H), 6.495 (s, 2H), 5.669 (s, 2H), 2.283 (s, 3H). MS (M+H) 321
Sulfonylation of 82.2 by the method of example 3 gave 82.3 (see Table
15).
15 'H NMR (DMSO) 5 11.304 (s, 1H), 8.377 (d, J=8 Hz, 1H), 8.180 (d, J=1.2
Hz, 1H), 7.980 (br d, J=8.4, 1H), 7.874 (d, J=2.4 Hz, 1H), 7.866 (d, J=8 Hz, 1H), 7.365
(dd, J=8.4, 2 Hz, 1H), 7.068 (br s, 2H), 2.341 (s, 3H). MS (M-H) 561

EXAMPLE 83

20 This illustrates the synthesis of compound 83.3.
NO, NH,
NO,

S H,C Cl H,C Cl
+ < 3 3
HS— :©\ S-S S-S

ore &@

81.1 83.1 83.2 - : |
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"H NVR (DMBO) S 7.884 (d, J=8.4 Hz, 1H), 7.846 (d, J=2 Hz, 1H), 7.329 (dd,
J=8.4, 2 Hz, 1H), 6.495 (s, 2H), 5.669 (s, 2H), 2.283 (s, 3H). M5 (MrH) 321
Sul f onyl a¥®onosf9 82. 2 by the net hod of exanple 3 gave 82. BC{/ws@®/iBatsl e 15).
15 "H NWR (DVMSO 6 11.304 (s, 1H), 8.377 (d, J=8 Hz, 1H), 8.180 (d, J=1.2

v 17900 oty 4yl 4 S

( M H) H@Gé ﬁgﬁwg%rezabé aééokdiﬁé f@ﬂl@?rﬁd%@ur% elﬁi\ﬁ '%a%i)lsecﬂsll FEll Sung 5(3:'3 ?NL ]

11 OTf arylated @imfiundeRB, nwssaoutalaed zs a bght\zs@IIQW/s@bM@8bgﬂr/ US00/ 18178

5-chl oro- 2- ner cap 81.1 (1.0
g, 3.44 mol) V\erg(}\?@gcmlgé’g%s(&ﬁ%dzﬁ’og%g ers%? dge ?er('é]l' {d 1 arrpl e €(30.
S garybagbqq r‘(g ﬁ:ﬁ) Ms@mmtﬁuned as a I i ght yell ow soI | d (0 83 g. 'H
NMR ( CDC13) 8. 17 1H); S, %3 5
7.30 (d, 1H) Rledp@lormgm 8. S(Mhéf)th?,mﬂm@cﬂf Xagipl 28%/6@1(101683393 by the
met hod‘ngEiDanple 32 gave aniline 83.2 (0.47 g). 1H NWR (DVSO 8 7.918 (d,

J=8.8 Mz 8H), 7.874 (d, J=2 Hz, 1H), 7.356 (dd, J=8.4, 2 Hz, 1 H), 6.745
(d J=2.4 Hz 1 FHNI&RG@JMSO)N@ZSP@,,J—B EH;)Iz, B108374 lod, Jsz AL H), 7185@. 336 (s,

83 3 ( é@é 1841 g?{lqsﬁyl@f 1%%@%2%\%@)1@ QPOQN J(Eg anﬁll?l 8: 038%(53%5’—3 gave,
Hy g 892%3 (& PfnSMs (M+H) 341. '
Sulfonylation of 83.2 by the method of example 3 gave 83.3 (see Table
15).
'H NMR (DMSO) & 11.647 (s, 1H), 8.407 (d, J=8.4 Hz, 1H), 8.213 (brs,
1H), 8.008 (br d, J=8.4, 1H), 7.910 (d, J=8 Hz, 1H), 7.90 (s, 1H), 7.396 (d, J=8.8 H, 1H),
15  7.290 (brs, 1H), 7.188 (br s, 1H), 2.416 (s, 3H). MS (M-H) 581.

Table 15
Qe ¢
N
£
X N
T v
S
X V W m/e (M-H)
20 _ 80.4 Me Me Me 543 (M+H)
81.4 Me Me (I
82.3 Cl Me Me 561
83.3 Cl Me (I 581
84.3 Cl H Me 547
25
EXAMPLE 84

This illustrates the synthesis of compound 84.3
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| H, 8.008 (br d, J=8.4, | H, 7.910 (d, J=8 Hz, 111), 7.90 (s, | H),
7.396 (d, J=8.8 H | H, 15 7.290 (br s, 1H), 7.188 (br s, 1H), 2.416 (s,
314). NSwWOMHH0sEB81. Table 15 OSO -0 1 CF V 3 X D S~- SPOw/Xsdi/M8ixe (M H)
20 80.4 Me Me Me 543 (MHH) 81.4 M M O 82.3 A Me Me 561 83.3 C1L M O
581 84.3 A H Me 547 25 EXAMPLE 84 This ildustrates the s hesi s of
conmpound 84.3 96 WD 01/00579 PCT/ US00/ 181787 NO 2 NH2 N2 {1 H3 C H3C
HC+ HS NS®¥0,S :aCl 3 Y O ClL 84.1 84 odiumhydrid by, 60%in oil)
was added tola solution of 5-chloro-2- 5 apt obenzot hi 2 ‘- (5.4 9g) in
DMF (50 mL) ten on_had_dlbsi ded a sol ut toh of

2-chl org-& ro tolten mlms added Ee m xture ha\/iﬁz:g_} 60C
]

Sodium hydride (1g, 60% in oil) was added to a solution of 5-chloro-2-

5  mercaptobenzothiazole (5.4 g) in DMF (50 mL). After gas evolution had subsided a
solution of 2-chloro-5-nitro toluene in DMF was added and the mixture heated at 60°C
for 2 days. After cooling, the solution was filtered. The filtrate was diluted with water
and extracted into ethyl ether. The organic layer was concentrated to a brown oil which
was treated with hexane to form a solid precipitate which was collected by filtration as

10 84.1(0.624 g).
'H NMR (DMSO) & 8.372 (d, J=2.4 Hz, 1H), 8.171 (dd, J=8.8, 2.4 Hz,
1H), 8.027 (d, J=8.8 Hz, 1H), 8.003 (d, J=8 Hz, 1H), 7.988 (d, J=2 Hx, 1H), 7.454 (dd,
J=8.4, 1.6 Hz, 1H), 2.553 (s, 3H).
Reduction of 84.1 (0.6 g) with SnClZ by the method of example 32 gave
15  after chromatography 84.2 (0.48 g) as a solid. A
'"H NMR (DMSO) 6 7.899 (d, J=8.8 Hz, 1H), 7.853 (d, J=2 Hz, 1H), 7.345
(d, J=8.4 Hz, 1H), 7.336 (dd, J=8.4, 2 Hz, 1H), 6.631 (d, J=2 Hz, 1H), 6.531 (dd, J=8.4, 2
Hz, 1H), 5.766 (br s, 2H). MS (M+Na) 329
Sulfonylation of 84.2 (0.4 g) by the method of example 3 gave 84.3 (Table
20  15) (0.66 g) as a foam. .
'"H NMR (DMSO) 8 11.376 (s, 1H), 8.355 (d, J=8 Hz, 1H), 8.180 (d, J=1.2
Hz, 1H), 7.983 (dd, J=8.4, 2 Hz, 1H), 7.893 (d, J=9.2 Hz, 1H), 7.88 (s, 1H), 7.656 (d,
J=8.4 H, 1H), 7.377 (dd, J=8.8, 1.6 Hz, 1H), 7.211 (d, J=2.8 Hz, 1H), 7.108 (dd, J=8.4, 2
Hz, 1H), 2.334 (s, 3H). MS (M-H) 547
25
| EXAMPLE 85
This illustrates the synthesis of compound 85.3

97



for 2 days. After cooling, the solution was filtered. The filtrate was
diluted with water and extracted into ethyl ether. The organic | ayer was
concent r av@d1/0037a brown oil which was treated w th hexaneCctawséoomsmsa sol i d
precipitate which was collected by filtration as 10 84.1 (O. 624 g). "H NWR

(DVBO) 6 8.372 (d, J=2.4 Hz, 1H), 8.17 (ggd J=8.8, 2.4 Hz, 8.027 (d,
J=8.8 Hz, 1H), 8.003 (d, J=8 Hz, 1H), 8 (d, J=2 Hx, IH) 4?54 (dd,
J=8.4, 1.6 Hz, 1H), 2.553 (s, 3H). Redustion of 84.1 (0.6 g) h SnCl 2 by
the nmethod of exanple 32 gave 15 aft hr omat ogr aphy 84. 2 8 g) as a
solid. ' NIVR( ) S 7.899 (d, JepgrdzclH), 7.853 (d,ci ~CLH) ,
7.345 . , 1H), 7.336 (dd J38.4, 2 Hz, 1H), 6. 631 ¢d, J=2 Hz,
1H), 6.5 d¢ J84_2"Hz 66 (br~s, 2H). FNa) 329

Sul fonyl ati oW of 84.2 (0.4 g) he met hod of exanp ()J\I je 84.3 (Table
20 15) (0.66 g) as a foam 'H 'l S5O0 S 11. 376 (s, H) 8355(d J=8
Hz, 818&){7d J=1.2 Hz, (dd, J8,2Hz H) g5 {- 893 (d,
J92Hz 88 (s, 1H), 7656( ©J=8.4 H, H),7377(05d J=8. 8,
1.6 Hz, 1H) 7.211 (d, J=2.8 Hz, 7108(dd J=8.4, 2 Hz, 1H), 2.334

(s, 3H) M5 (MH 547 25 EXAMPLE 85 ThIS illustrates the synthesis of
corrpound 85.3 9 TCanMp@mi@SsreanaEpasdby 2 sorsficatiop ofige mbdighsd c1 c1 a 1/

8 0 8 ' i f th
pubfi SHEE U oM AER BT Chahe Be e o8 U B RBA S EE .0 { To50).
3- Ami nqq5ionRh D9 thmdif Radsi@pedd?d ifaMiXtur@St mnaen@aﬂmm ige (0 Dg) ufiewafer | ON HCl
(40 nmL), ice (21g) and water (100 nL) at 0-5 C, before sodiumnitrite (7.6

g, 110 (ﬁﬁ@mL)waQ ada befoss saiwm nitrjte (7 Setlﬂuff)é“mﬁlé wap efdediewYo okl onwi se to
o0 B0 BB BRSO PO By g o v
g, 125 mmol) in water (60 mL) at 45 °C. The mixture was heated for 1 hr before cooling
10  off. The mixture was then extracted with ether. The 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 (15g), which was then dissolved in
ethano! (150 mL) and refluxed with KOH (25g) under nitrogen overnight. The ethanol
solvent was then removed under vacuum, and the residue was separated between water
15 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 to give
crude product (7.5g) as a brown oil. Subsequent flash chromatography with eluent (0%-
5%-10% ethyl acetate / dichloromethane) produced 3- mercaptoqumolme (85.1) (5.35 g,
20  32% yield) as a solid.
"H NMR (DMSO0) § 9.02 (1H, d, J=2.3 Hz), 8.63 (1H, d, /= 2.2 Hz),
7.95-8.05 (2H, m), 7.75-8.02 (1H, m), 7.60-7.67 (1H, m).
To a mixture of 3-mercaptoquinoline (85.1)(1.18 g, 7.33 mmol) and 1,2,3-
chloro-5-nitrobenzene (1.66 g, 7.33 mmol) dissolved in ethanol (100 mL), was added a
25  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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10 off. The m xture was then extracted with ether. The ethereal solution
was washed with 2N NaCH sol ution, water, and brine before drying over
magnesi uiwgul/fmsre. After filtration, the renoval of the BOTNwsmisgmve a
brown oil (15g), which was then dissolved in ethanol (150 nL) and refl uxed
wi th KOH (25g) .under nitrogen overnight. The ethapol solvent was then

r enov e drefdigb Whighowasshen Hash fhsomatograpbedyith elsat d D&hs@peien wat er 15 and

et her. I ous sol ution was

aci di fi e‘gﬁ?rgﬁlg 5“’3%@?5'8?@??’%%@2 (@g‘gta g(\?\n@%pet her. Then et hereal

sol uti on was wasHHcNMthDMBOD a8, 7xilted, Hvar3)nhfhéHiluan S22 {H.e), §01 t ered and

Subsequb b8 ey H B & Y firtah LD o STt S acer ae J
di chl or onet hane) &{&%@@ta@e mmm@mm)@kwe(( %6 1¥. 1(xﬁm35)gnd tid0 32% yi el d)

as a solid. '"H NWR 2 (1 , 8.63 (1H, d, J= 2.2
Hz), ZhB5ids (ﬁBdlbsz«Haterfﬁ 887g, Bengn@lz “(aghleatnq at wﬂ@ooverargh( bedoragoolimg a ni xt ur e

f 3- t | 85.1 1 1
chi or 0.8 nHERHARS ot oy Ruted o By Mok SSlufTTRbOBRE) 'aferfiimne 013 )
was adqgid, the miktuidivas fdpdtated) and thTe-othﬂiﬁ (oTutfoanas \&Med With mtmt, ur e was then

heated at 80 C overni ght before cooling off. After the r of et hanol
sol ventsaturaied ﬁdmrﬁb@a&é’@a@éﬁﬁtb&f‘@d“\ﬁﬁég RSP VST Wg“%%‘érf‘éf"g t&rf wat er. The

or gani ¢ i sul fate and
71 1Bor SRl HERT, A RREtalcH BB e e BRI PRIBRELNME \0 01/ 00579
PCT/ USQfié¢hl&bitRthape oual) amdhictlicatals Subssyubhtasbuweh fdnaticgsrapidedithei t h el uent
(10% hexanes / dichloronethane) to afford 85.2 (1.80 g, 70%yvyield) as a
yel | ow @diline 85,3 G\hmg(més@)\e@@@?f{r’hﬁeaoh@)— 2.3), 8.51 (1H, s), 8.22 (1H,
s), 8.01 (1H, dlﬁllgl‘ﬁl Mﬁb 7 dy &= JH (IH, m,
7.60-7.66 (1H, m n )Sac(zltz t%lds‘é &t%o%gtg%ﬁgzérﬂ]) gfﬁ‘hé 2@81 80 g,
5.1 mllH, d,nﬁ=812er)cV|l86|(lld;ad N 2.2d4)y U6 RTT2((H381)g7. 580 .00 H) ml)lasnmeat ed at
refl ux ciﬁezlr@qnght before cooling off. The solution was then poured into IN
Nad® sdildtd (400 nL). After stirring for 30 mn, the m xture was
separated, and the organic solution was washed with water, saturated

sodi um bi carbonate and brine. AITEXAMPNEIBF over magnesi um sul fate, the 10
solution was filtered and concentrated under vacuum . The residue was m xed

wi th di chl or ometHéniblugtigesnthy synifiesivef compoynd 8o kcedablf 1Qacuum filtration
provided the The aniline 85.3 (250 mg, 0.78 mmol) and 2-chlorobenzenesufonyl

chloride (339 mg, 1.60 mmol) were dissolved in a mixed solvent of THF (5 mL) and

20  dichloromethane (5 mL). To the solution was added pyridine (0.185 mL, 2.34 mmol) and
catalytic 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
86 (302 mg, 78%) as an off-white solid.

25 "H NMR(DMSO) 6 11.58 (1H, 5), 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. caled: C 50.87, H 2.64, N 5.65; found C 50.86, H
2.62, N 5.52.

The compounds of Table 16 were prepared by the method of example 86

30 from compound 84.3 and the corresponding arylsulfonyl chloride.
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aniline 85.3 (1.35g, 82%yield) as an off-white solid. 'H NWR (DV5O) 8 8.61
(1H, d, J=2.4), 7.96 (1H, d, J=8.4 Hz), 7.88 (1H, d, J=8.2 Hz), 7.83
(IH, d, »Oa1/@skHe), 7.67-7.72 (1H, m), 7.54-7.60 (1H, n).PapUSWBISEA3. 2 C.
EXAMPLE 86 This illustrates the synthesis of conpound 86 (see Table 16).
The aniline 85.3 (250 ng, 0.78 2-chl orobenzenesufonyl chloride
(339 ng, 1.60 mmol) were dissol \Mm xed solvent of THE (5 nL) and 20
di chl oronet hane (5 m.). To the solutio V@sRadded pyridine (0.185 nL, 2.34
mmol ) and catal ytic anount of DVAP. The ti Qe was heated at 50 Cto
distill off dichloronethane, and theHNTH assi stance of vacuum The
resi due was flash chromatographed/mw 2.5% ethyl acetate /

di chl oronet hane) to give sulfo C 789 as an off-white
solid. 25 1H NVMR(DVsO) 6 11.58 (1H)=sq, 8.6Rd(IH d, J= 2.4 Hz), 8.19 (1H,
d J =17.6 Hz), 783800(3H ms, 7.@7-7.75 (3H, n) 7.56-7.65 (2H, m,
7.31 (2H, s). M5 (M+H) P ((2)19 6 T. Anal. calcd: C 50.87, H 2.64, N
5.65; found C 50.86, H NJ5.52. The conpounds of Table 16 were
prepared by the nethod of“xample 86 30 from conmpound 84.3 and the
correspondi ng aryl sul fonyl chlorjide. 99 01/ Q0579 PCT/ w%@% 78 Table
16 ORa HNS Ry O / Rc KRd sRg RO kRen kB RO R- 86 0
A HHHA495 5 8%¢1 0 A HyA HB®29 g H H

5 87.1 0o C H «a H 529
87.2 0 H H H H 461
87.3 0o C H CF H 561 (M-H)
88.1 1 cCc H H H 511
88.2 1 cc H C H 543 (M-H)
10 88.3 1 H H H H 477
EXAMPLE 87

Example 87.1
'H NMR(DMSO0) & 11.66 (1H, broad), 8.63 (1H, d, J=2.3 Hz), 8.18 (1H,
15 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.

Example 87.2

20 'H NMR(DMSO): § 11.22 (1H, s), 8.61 (1H, d, J=2.3 Hz), 7.82-7.98 (SH,
m), 7.57-7.75 (SH, m), 7.34 (2H, s). MS (M+H) 461.0. mp 246.8 °C. Elemental
Analysis theory C 54.67, H 3.06, N 6.07; found C 54.71, H 3.05, N 5.94.

Example 87.3

25 '"H NMR (DMSO) & 11.70-12.00 (1H, broad), 8.60-8.67 (1H, m), 8.35-
8.43 (1H, m), 8.20-8.25 (1H, m), 7.56-8.06 (6H, m), 7.32-7.38 (2H, m). MS (M-H)
560.9. mp: 225.1 °C. Elemental Analysis: theory C 46.86, H 2.15, N 4.97; found C.
47.01,H2.26, N 4.98. L
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87.2 0O HHHH461 87.3 0 HCF3 H561 (MH 88.11d HHHS511 88.2
1d HO Hb543 (MH) 10 88.3 1 HH HH 477 EXAWLE 87 Exanple 87.1 'H
NVR( DVBOw@ oidos@6 ( 1H, broad), 8.63 (1H, d, J= 2.3 Hz), 8paBUSdH817815 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). M (MtH) 529.0. np 214.0 T. Elenental Analysis: theory C 47.56, H
2.28, N 5.28; found C47.30, H 2.36, N 5.37. Exanple 87.2 20 'H NVR(DWMSO):
S 11.22 (1H, s), 8.61 (1H d, JEXAMPIH g8 7. 82-7.98 (5H m, 7.57-7.75
(5H, m, 7.34 (2H, s). M5 (M+H) 461.0. 246.8 C. Elenental Analysis
theory C 54.67, G@ewprm@mﬁorfmmog iopgto the sulfisxidey 5. 94, Exarrpl e 87.3

2o R (D S A R b Ao Bl 25, 5,42

5605 9. nifled &%nlofrdlcﬁlomamie (Maim&ha metiimol §5 1 46 T86he ddhkiohSyvasN 4. 97;
found C. 47.01, H 2.26 100 WD 01/ 00579 PCT/ US00/ 18178 EXAMPLE 88
Gener ardgndseEBBAL120 m& Q|7f rafnobﬂﬂe{ewréhmtsa( batghes AvEHL) Eenutgyntervals.

napht h 0 ved ina 5

m xed élg%veh(r%t% Bg‘?loa Ioro %ﬁ%’ %fbﬂn{%g @R‘l%}tg\r{:{gfﬁdégﬁﬁﬁ To the

sol uti hwamaateadlﬂmdn atiPBAnd ﬂxﬂDthmgdnéﬁ Hvatrmﬂgnesiiﬁbsplfale) After Silteribgtthdies over
20 mnyte intervals. hen the solu ed Wwth 5% sodi

t hi osulltl‘ﬁtéattéwéﬁ F?quﬁﬁate{% %‘Baﬁﬁﬁ}dﬁlpé%dr"ﬁ H%‘g’ ‘é’?ﬁ P&%S}hfr‘hio’iﬁ‘%‘ Oggapgg% t hen
drijgd QM e1Ed g@;’%'}é)% sttlf Aebite f\él&msrofmétﬁa@l@wgaff&n ¢he dortebpctdtmgnas

concentrated t ive a Crude product was then flash chromat ographed
10 wi t lsulébadnt (5% 30% et hyl acetate / dichloronethane) to afford the
correspondi ng sul f oxi de.

Example 88.1 _
'H NMR (DMSO): § 11.75 (1H, s), 8.82 (1H, s), 8.68 (1H, s), 8.15-8.20
15 (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
Analysis: theory C 49.28, H 2.56, N 5.47; found C 49.30, H 2.63, N 5.37.

Example 88.2

20 "H NMR(DMSO): & 11.5-12.0 (broad), 8.83 (1H, s), 8.68 (1H, s), 8.15-
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, H 2.21, N 5.13;
found C 45.97, H 2.26, N 4.92.

25 Example 88.3
'"H NMR(DMSO) & 11.43 (1H, s), 8.81 (1H, s), 8.68 (1H, s), 8.18 (1H, d, J
= 8.2 Hz), 8.09 (1H, d, J = 8.5 Hz), 7.82-7.90 (3H, m), 7.58-7.74 (4H, m), 7.21 (2H, s).
MS (M+H) 476.9. mp 261.8 °C with decomposition. Elemental Analysis: theory C
52.83,H2.96, N 5.87; found C 52.71, H 3.05, N 5.71.
30
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Exanple 88.1 'H NVR (DMBO): S 11.75 (1H, s), 8.82 (1H, s), 8.68 (1H s),
8.15-8.20 15 (2H, m, 8.09 (1H, d, J= 8.5 Hz), 7.85-7.91 (1H m,

7.67-7. 7wWQ8HosMy, 7.57-7.64 (1H, m), 7.17 (2H, s). M5 (MHyUs@lBi17snp 239.5
C with deconposition. Elenental Analysis: theory C 49.28, H 2.56, N 5.47;
found C 49.30, H 2.63, N 5.37. MZ 20 'H NVMR(DMSO): S 11.5-12.0
(broad), 8.83 (1H, s), 8.68 (1H; 0. to- 8.20 (2H, m, 8.09 (1H, d, J=
8.5 Hz), 7.85-7.92 (2H, m), 7.55-7.75 (\AByh, m), 7.17 (2H, s). M5 (MH
542.9. nmp: 234.4. Elenmental Analysis: tlheory C 46.17, H 2.21, N 5.13;

found C 45.97, H 2.26, N 4.92. 25 Exa 88.3 'H NVR(DVMSO) S 11.43 (1H,

s), 8.81 (1H, s), 8.68 (1H, s), 8.18 d J =8.2 Hz), 8.09 (1H, d, J=
8.5 Hz), 7.82-7.90 (3H, m), 7. 58-7C174 (aH G, 7.21 (2H s). MNB (MH)
476.9. np 261.8 C with deconpost enental Analysis: theory C 52.83,
H 2.96, N 5.87; found C 52.71, N 5.71. 30 101 WD 01/00579

PCT/ USQQ 18178 EXAMPLE 89 z ‘

2-(2,6-Dichloro-4-nitro-phenyl sul fanyl ) -napt hal ene (89
2- (2, 6-Di chl or o- 2-@4- M@mﬁ}nww&nw ulfaipihpartha g%)ynt hesi zed 5 (100%

from3, 4, 5t ri chl.opoAN 5 aRENZEAS. HAAGLRSk ngpdm{m&@ L8l (Avocado)

in a S|mlar P~ as escrlbe I 'n" ' éxa as sol vent

l( gssgam@d%ﬂv&m 3, TSWé@@b@@enS (Bcrb8) ;(xﬁinaaﬁbalenz 2fhiol (a5o¢aa1p) ilri-a 7.88
= : : 7 55-7.45
(m 2Hsimifarzgannggas deseritgedan exgnmleﬂzusnag WSQL@S @W}bmw@g of QEF

'H NMR (DMSO-dg) & 8.48 (s, 2H), 7.95-7.85 (m, 1H), 7.88 (d, J = 8.6
. Hz, 1H), 7.85-7.8 (m, 1H), 7.75 (d, ] = 1.8 Hz, 1H), 7.55-7.45 (m, 2H), 7.25 (dd, J = 8.7,
2.0 Hz, 1H).

10
EXAMPLE 90
NH,

Cl Cl

O

3,5-dichloro-4-(napthalen-2-ylsulfanyl)-phenylamine (90)
To a 0.1M solution 2-(2,6-Dichloro-4-nitro-phenylsulfanyl)-napthalene
15 (89) (774 mg, 2.2 mmol), in EtOAc was added tin(IT)chloride dihydrate, obtained from
Aldrich, (2.49 g, 11.05 mmol). The resulting mixture was refluxed for 2 hour. The
crude reaction mixture was cooled to ambient temperature and excess 2M aqueous NaOH
was added and allowed to stir for 15 minutes. Solid tin salts precipitated from the
solution, were filtered off through a pad of celite and washed with EtOAc (200 mL). The
20  organic layer was washed twice with brine (200 mL), dried over Na,;SQOq, ahd
concentrated under vacuum to yield 592 mg (84%) of (90) which was used without
further purification.
'H NMR (DMSO-dg) & 7.88-7.82 (m, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.75
(d,1=7.7Hz, 1H), 7.5-7.4 (m, 3H), 7.13 (dd, ] = 8.7, 1.9 Hz, 1H), 6.83 (s, 2H), 6.21 (s,
25 2H). MS (M-H) 318. |
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3, 5-di chl or o- 4- ( napt hal en- 2-yl sul fanyl ) - phenyl ami ne (90) To a 0. 1M sol ution
2-(2,6-Di chloro-4-nitro-phenyl sul fanyl)-napthalene 15 (89) (774 ng, 2.2
mol ), i wa&ris7was added tin(ll)chloride di hydrate, obtaperpdsSéwsms
Aldrich, (2.49 g, 11.05 mml). The resulting m xture was refluxed for 2
hour. The crude reaction m xture was cool ed to anbi ent tenperature and
excess 2M aqueous NaOH was added and allowed to stir for 15 mnutes. Solid
tin salts precipitated fromthe%%&r@g_l were filtered off through a pad
of celite and washed with Et OAc ~—~The 20 organic |ayer was washed
twice with brine (200 nL), dried over M2SO4, and concentrated under
vacuumto yield 592 ng (84% of (90) ch was used without further
purification. 'H NVR (DVBO-d6) 6 7.88 32 (m 1H), 7.83 (d, J = 8.7 Hz,
1H, 7.75 (d, J = 7.7 Hz, 1H), 7.5-7% 3H), 7.13 (dd, J =8.7, 1.9 Hz,
1H), 6.83 (s, 2H), 6.21 (s, 25 2H). 318. 102 WO 01/ 00579

PCT/ US00/ 18178 EXAMPLE 91 NO2 -8
2- (2- Chl or 0-4-ni tro- phenyl sul @@ hal ene (91) 5
2- (2- Chl or 0- 4- ni t r o- phenyl sul MHagy apt hal ene was synt hesi zed (100% from

3-chl oro-4-fluoro-nitrobenzene (Al drich) and napthal ene-2-thiol (Avocado)

ina simlar nmafn@rChloredapitronphenylsullanyhimapinleng (SR (DVBO- d6) 6

8. 4:8.34 2H) 1 B, ] = - : 3,\72-7. 6
3H)° 6. 88(?] d, SD :2'@.' %ﬁlﬁ’éofj‘l'fﬁlf". P ?Qﬁsyﬁwg’%%ﬁal%%zw% &gﬂ&lzéwwo& (m
3- chl orfrord 3{chid Aaflwne-Ditydbettdna il drichh emd/hapth adene-2-thiol (Avocado) in a

3-chl or 0- 4- (napt hal en- 2-yl sul f anyl ).- phenyl am ne (92) was synthesized 15
(97% SHBMIIDYICTH %ﬁ@%dpﬁ%@&ﬁ@ﬁw sul fanyl ) -napt hal ene (91) in a simlar

manner as 'H NMR (DMSO-d) 5 8.4-8.34 (m, 2H), 8.14 (d, J = 8.6 Hz, 1H), 8.09-
8.0 (m, 3H), 7.72-7.6 (m, 3H), 6.88 (d, J = 8.9 Hz, 1H).

10
EXAMPLE 92
NH,

Cl

cor

3-chloro-4-(napthalen-2-ylsulfanyl)-phenylamine
3-chloro-4-(napthalen-2-ylsulfanyl)-phenylamine (92) was synthesized
15  (97%) from 2-(2-Chloro-4-nitro-phenylsulfanyl)-napthalene (91) in a similar manner as
described in example 90.
'H NMR (DMSO-dg) & 7.88-7.8 (m, 2H), 7.75 (d, J = 7.5 Hz, 1H), 7.5-
7.42 (m, 3H), 7.35 (d, J = 8.4 Hz, 1H), 7.18 (dd, J = 8.6, 1.8 Hz, 1H), 6.82 (d, ] =2.4 Hz,
1H), 6.6 (dd, J = 8.4, 2.4 Hz, 1H). MS (M+H) 286
20
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described in exanple 90. 1H NWVR (DVMBO-d6) 8 7.88-7.8 (m 2H)
1H), 7.5- 7.42 (m 3H), 7.35 (d, J = 8.4 Hz, 1H), 7.18 (dd, J
8.6, 1.8wapuaddyy 6.82 (d, J = 2.4 Hz, 1H), 6.6 (dd, J =P8TAS00218478Hz, :
~NH Cl

7.5 Hz,

M5 (MrH) 286 20 103 WO 01/ 00579 PCT/ US00/ 18178 EXAMPLE 93 | psp

a d

nmol )

days.

Hz, |

7.1
2H) |
|~
5

10

15

20

2,4-Dichloro-N-[3, 5-dichloro-4-( t hal en- 2-yl sul fanyl ) - phenyl ] -
benzenesul fonam de (93) 5 To a @M@S

3, 5-di chl or o- 4- ( napt hal en- 2-yl sul
in THE was added pyri di ne,
mmol ) followed by 2, 4-dichl orobs
Maybri dge, (129 ng, 0.53 mmol).
A 1M aqueous sol ution dflI"HC
m xture 10 was extracted 3x with Et QA
conmbi ned and washed once with a brfhe
and concentrated under vacuum
Et OAc in hexane) to yield 125
(DMSO-d6) S 11.6 (s, 1H), 8.17°

(dgi), 788783(mlpé0H%V,1 7.83 1 T 76773 (m

£on of
b— phenyl am ne (90) (153 ng,

Bl uGlon (20 nL), dried over

86Hz 1H) 7.96 (d, J =

8. 624-Digh
uI]fonaml ¢ (9?)‘ 0 Hz,
To a 0.4M solution of 3,5-dichloro-4-(napthalen-2-ylsulfanyl)-

(95-dichbrort cuaptiglemsylsuiti bk Bhonyl)

J =
(zd

phenylamine (90)(153 mg, 0.48 mmol ) in THF was added pyridine, obtained from
aldrich, (0.19 mL, 2.4 mmol) followed by 2,4-dichlorobenzenesulfonyl chloride,
obtained from Maybridge, (129 mg, 0.53 mmol). The resulting mixture was stirred for 6
days. A 1M aqueous solution of HCI (20 mL) was added and the crude reaction mixture
was extracted 3x with EtOAc (20 mL). The organic layers were combined and washed
once with a brine solution (20 mL), dried over Na,SOq, and concentrated under vacuum.
The crude solid was chromatographed (5-15% EtOAc in hexane) to yield 125 mg (49%)
of 93 as an off white solid.

'"H NMR (DMSO-dg) 5 11.6 (s, 1H), 8.17 (d, J = 8.6 Hz, 1H), 7.96 (d, ] =
2.1 Hz, 1H), 7.88-7.83 (m, 1H), 7.83 (d, ] = 8.7 Hz, 1H), 7.76-7.73 (m, 1H), 7.1 (dd, J =
8.6, 2.1 Hz, 1H), 7.52-7.44 (m, 3H), 7.32 (s, 2H), 7.21 (s, 2H), 7.1 (dd, J = 8.6, 2.0 Hz,
1H). MS (M-H) 526

EXAMPLE 94

\\//
B
-
S

104

7.75 (d, J

% 0.48
cbt Eﬂed from aldrich, (0.19 n., 2.4
¥€SutN@nyl chloride, obtained from
ting mxture was stirred for
was added and the crude reaction
Dd.nL). The organic |ayers were

solid was chronmat ographed (5- 15%;
of 93 as an off white solid.

1H. M5 (MH 526 EXAWPLE 94 oso "N -NH cl



S 20 104 WO 01/ 00579 PCT/ US00/ 18178 6-Chl oro-pyridine-3-sulfonic acid

[ 3- chl oro- 4- (napht hal en-2- yl sul fanyl)-phenyl]-am de (94). To a 0. 35M

sol uti on vod 0Bewsd or o- 4- ( napht hal en- 2-yl sul f anyl ) - phenyl anP@®US§@B)718150 ny,
0.53 mml) in THE was added pyridine (Aldrich, 0.21 nL, 2.63 mmol) 5

ol ?“e%é’y B e T T

sol uti Q l‘]@m‘ﬁ@ dded and the crude reaction m xture was
extract(:yei b@]élﬁ’ tOAl( )a The organic |ayers were conbi ned and

washed t wi ce wi t Tcaa bﬁﬁhlescsmiqnofd*ﬁcf(lqwe‘i (ﬂ@))hthakile?dy]@v@nyl)‘@%mmlaﬁnd

t | h 5-15% 10
oy e 10X Esh.anes 65 HENaly B Tk S G b AR DIBDE BRGS0 0% 1
( DVBO- d6ilowedlBy 8-3hlofo- Bﬁzﬁﬂme& %Tfoﬁﬁl chiorided QOrpdzk, 12B)mg 8) i@mﬁdﬂh The = 8. 4,
2.6 Hz, 1H), 97-7.9 EP 7.90-7.84 (m l( = 8.4 Hz,

1H), 7. rgglltm@ Igg(tlermwg}q)mec}v fay, S(Wrs A -l-Ivga(Bxeogs g)ﬁ%liion qfq)IC @Osz)(\Mas J = 2 1
Hz, 1 F3C d
S 0. C:]_il) déld%d %ﬁ{ t§§ gﬁ‘\d(% ?%qcﬁ_ mlx%ﬁ}&l%}e ré'lgzéfis X C?&c enr&ﬂ._sgf l:le 01@'51110

trifl uaagpsreivey cobﬁﬁhi&lrtﬁlﬂuilffshemmﬂew(tﬁﬁ)brﬁx@ sa’lueonl(IOOemtmmdrmdemvas pr epar ed
usi ng the nmethod of ex sta

3- chi ori¥a80 érﬂé’ﬂﬁ?ﬂ%ﬂngﬁtegp %ﬁ%‘r%ﬂ}m 8%‘%58 Was ehmsmatngraniied £ ) |

Py rigdi ”@tols(c% tdyidtH 1o 4) aMdle yellow solid.
2-chl oro-4- tr| 0% %l bemné nesul fonasl ri%hel}é)er |o(\jNeSO l( Maybri dge, 162 ny,

0.58 nmmol) in TH#HEE/H{@M(%D%)SOHO%(‘LSJ H{);Br?ﬁddnh"@%bizv@i) 8dBt(dd.ded as a
pale yel kow 391} 9y, 7.97-7.90 (m, 2H), 7.90-7.84 (m, 2H), 7.78 (d, J = 8.4 Hz, 1H), 7.59-

7.52 (m, 2H), 7.36 (dd, ] = 8.6, 1.9 Hz, 1H), 7.29 (d, J = 2.1 Hz, 1H), 7.12-7.04 (m, 2H).

MS (M-H)
15
EXAMPLE 95
%‘ Q //0
2-Chloro-N-{3-chloro-4-(naphthalen-2-ylsulfanyl)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (95)
20 The title compound was prepared using the method of example 94, starting

with 3-chloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (150 mg, 0.53 mmol), pyridine
(Aldrich, 0.21 mL, 2.63 mmol) and 2-chloro-4-trifluoromethylbenzenesulfonyl chloride
(Maybridge, 162 mg, 0.58 mmol) in THF. 250 mg (90%) of title compound (95) was
obtained as a pale yellow solid.

25 'H NMR (DMSO-dg) 6 11.30 (s, 1H), 8.23 (d, ] = 8.3 Hz, 1H), 8.18 (4, =
1.6 Hz, 1H), 7.97-7.84 (m, 3H), 7.84-7.80 (m, 2H), 7.58-7.50 (m, 2H), 7.32 (dd, ] = 8.6,
1.9 Hz, 1H), 7.28 (d, ] = 2.3 Hz, 1H), 7.11 (d, J = 8.6 Hz, 1H), 7.04 (dd, J = 8.6, 2.3 Hz,
1H). MS (M-H) 526
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25 1H NWVR (DMSO-d6) 8 11.30 (s, 1H), 8.23 (d, J = 8.3 Hz, 1H), 8.18 (d, J =
1.6 Hz, 1H), 7.97-7.84 (m 3H), 7.84-7.80 (m 2H), 7.58-7.50 (m 2H), 7.32
(dd, J =v061/005199 Hz, 111), 7.28 (d, J = 2.3 Hz, 1 H), 7patube/18378= 8.6
Hz, 1H), 7.04 (dd, J = 8.6, 2.3 Hz, 111). M5 (MH 526 105 WO 01/00579
PCT/ US00/ 18178 EXANPLE 9600 -NH N a, _Cl\ d d s

6- Chl or o- pyri di ne-3-sul fonic acid [3,5-dichl oro-4-(naphthalen-2- 5

yl sul fanyl)-phenyl ] -am de (96) fheamprlEogonpound was prepared using the
met hod ofrexanple 94, starting with

3, 5-di chl or o- 4- (napht hal en- 2-yl sul f Qgﬁb phenyl ami ne (90) (150 ny, O0.47
mml ), pyridine (Aldrich, 0.19 pl ) and

6- chl or o- pyri di ne- 3- sul f onyl cSﬁEEL}g

i
(rpark 109 ng, 0.52 nmol) in THE
130 ng (56% of 96 was obtaing &, 10 yellow solid. 1H NVR ( DVMSO- d6)
8 11.40 (br s, 1H), 8.88 (d, J =

a

9 H ,78.28 (dd, J = 8.4,1.6 H,
1H), 7.88-7.80 (m 3H), 7.76 (d, J er9.¥" @ Hz, 1H), 7.52-7.42 (1n, 3H),
7.38 (s, 2H), 7.14 (dd, J = 8.7, 2.0

Hi,lH) MS (M H 493 15 EXAMPLE 97 1
QSrOF3CI \ G d S

2- Chl oro- N-[ 3, 5-di chl or 0- 4- (napft ha 2-yl sul fanyl ) - phenyl ] - 4-
trifluoronethyl-benzenesul fonam de (97)

6-Chloro-pyridine-3-sulfonic acid [3,5-dichloro-4-(naphthalen-2-

1.
J
2

5  ylsulfanyl)-phenyl]-amide (96)
| The title compound was prepared using the method of example 94, starting
with 3,5-dichloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (90) (150 mg, 0.47 mmol),
pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 6-chloro-pyridine-3-sulfonyl chloride
(Qorpark, 109 mg, 0.52 mmol) in THF. 130 mg (56%) of 96 was obtained as a pale
10 yellow solid.

"H NMR ( DMSO-ds) 5 11.40 (br s, 1H), 8.88 (d, ] = 1.9 Hz, 1H), 8.28
(dd, T = 8.4,1.6 Hz, 1H), 7.88-7.80 (m, 3H), 7.76 (d, J =9.1, 1.8 Hz, 1H), 7.52-7.42 (m,
3H), 7.38 (s, 2H), 7.14 (dd, ] = 8.7, 2.0 Hz, 1H). MS (M-H) 493

15 EXAMPLE 97

Q\//

2-Chloro-N-{3,5-dichloro-4-(naphthalen-2-ylsulfanyl)-phenyl}-4-
triﬂuoromethyl-benzenesulfonamidé 97
The title compound was prepared using the method of example 94, starting
20  with 3,5-dichloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (90)(150 mg, 0.47 mmol),
pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 2-chloro-4-trifluoromethylbenzenesulfonyl
chloride (Maybridge, 144 mg, 0.52 mmol) in THF. 137 mg (52%) of 97 was obtained as

a pale yellow solid.
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The title conpound was prepared using the nethod of exanple 94, starting
20 with 3,5-dichl oro-4-(napht hal en-2-yl sul fanyl ) - phenyl am ne (90) (150 ny,
0.47 mnow p1/039¢i dine (Aldrich, 0.19 nL, 2.34 mmol) and PCT/US00/18178

2-chl oro-4-trifluoronethyl benzenesul fonyl chloride (Maybridge, 144 ng,

0.52 mmol ) in THR 29 917 I Iow sol i d.

106 WO 01/ 00579 Pﬁ%@‘fgwsg NW%@%% gzg?%ﬁ( Eaﬁ Wﬂg

1H), 8.8ah ((16 J-83, 114Hi‘|21H)17‘|)38 78;0%(2 73677&(411 1417 biz.7.4bHm, 21H)88- 7 80

(m 2H), 76771@ 7.34 (s, 2H), 712(dd J =

8.6, 2./(b4s, 2H).12 (Jl\#&ﬁ %@@%IHXAW@/I@}@ 5@1 0O N5-NHO O

6- Chl or o-i m dazo[ 2, 1- b] t hi azol e-5-sul fonic acid [ 3-chl oro-4-

(napht hal en- 2-yl sul fanyl ) - phenyl]-am de (98) The title conpound was

prepared using the nethod of ex®NAMPIE 98tarting 10 with

3-chl or o- 4- (napht hal en- 2-yl sul %gn?/né henyl am ne (92) (150 ng, 0.53 mmol),
|//

pyridine (Aldrich, 0.21 nL, 2. and

6- chl or o- |mdazo[2 1- b] t hi azol e-&f'o‘i chl oride (Maybridge, 149 ngy,
0.58 mml) in THF. 172 ny (65%N of l 98 obt ai ned as a pale yellow solid.
"H NVMR (DMBSO-d6) S 11.26 (s, 1H), .9 J 4.4 Hz, 1H), 7.96-7.88 15
(m 2H), 7.88-7.84 (m 2H), 7.6 : 2.4 Hz 1H), 7.58-7.52 (m 2H),
7.33-7.28 (in, 2H, 7.14 (d, J = 8.5 ) , 701(dd, J =8.5 2.4 Hz,

1H), 7.04 (dd, J = 8.6, 2.3 Hz, 1H). NS@MH 504 EXAVPLE 99 1 ~ O S
e oot

6-Chloro-imidazo[2,1-b]thiazole-5-sulfonic acid [3-chloro-4-
(naphthalen-2-ylsulfanyl)-phenyl]-amide (98)
The title compound was prepared using the method of example 94, starting
10  with 3-chloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (92) (150 mg, 0.53 mmol),
pyridine (Aldrich, 0.21 mL, 2.63 mmol) and 6-chloro-imidazo[2,1-b]tHiazole-5-sulfonyl
chloride (Maybridge, 149 mg, 0.58 mmol) in THF. 172 mg (65%) of 98 was obtained as
a pale yellow solid.
'H NMR (DMSO-dg) 6 11.26 (s, 1H), 7.98 (d, J = 4.4 Hz, 1H), 7.96-7.88
15  (m, 2H), 7.88-7.84 (m, 2H), 7.68 (d, ] = 2.4 Hz, 1H), 7.58-7.52 (m, 2H), 7.33-7.28 (m,
2H), 7.14 (d, J= 8.5 Hz, 1H), 7.01 (dd, J = 8.5, 2.4 Hz, 1H), 7.04 (dd, J = 8.6, 2.3 Hz,
1H). MS (M-H) 504 '

EXAMPLE 99

‘ Q\S//O,
NH
Cl
Cl
: S

20
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Cl S 20 107 WD 01/00579 PCT/ US00/ 18178

2,4-Di chl oro- N-[ 3-chl or 0- 4- (napt hal en- 2-yl sul fanyl ) - phenyl ] - benzene
sul f onamwie (P&)72, 4- Di chl oro-N-[ 3 PCT/US00/18178
- chl or o- 4- (napt hal en- 2-yl sul fanyl ) - phenyl ] - benzene sul f onam de was

(82) ant 2. 4" di o PRGNSR SAA- Gt Fer2 Y SHIAVER R RGRY | Gge. 1
a SI m lg Bg %r%nnge@@s described in exanple 93. '"H NWVR (DVSO-d6) 8 11.1 (s,

=’8.6 Hz, 1H), 7.95- 7.88(m 3H), 7.86-7.81 (m 2H), 7.65
(dd J 8.4 Hz, 24PichTorsN-73-hlofor-(aapthalan- ZJyls(uéiﬁanyIJ -phenyd] Benzzma Hz, 1H),

102, il oot Eno o Bodt apfolfplf 3 = 85 213

N-[ 8- dﬁh@ﬁﬁmﬂr&ﬁ@%ﬂ@' £ BicBloybtsdabérsyifonyp bigoyidd, obtaimudofrorh Maybridge, in
benzenésulf onam de (100) The title conmpound was prepared using the nethod
of examplimil@mannenps deseribeg injgxample 93.

3-chl oro- 4- (napht _ 1 5.0.53 I
pyridine (A dri CHW&#&I@”I\%@?‘M degol(ogg%%%hglghl fon chlmorfl éle
(Acros,7 d8(m,, 3 7%5&1m0t})|\1/?ql7%5T J3=@34HE,1(}5)§3%57OI511(36 M)$7th(adried as a
pal e yell ow solid Od6 10. 75. Hﬁ gm 2H)
7.95- 7=8&6(h9H22H1) T26H, ?—@22(‘{#;111},1)7 127(d5!9‘ Z(lrﬁ) {Q)’S(df)' 1328\%%

1. d J =23 H, 1 7.13 (d, J =86 H, 1 7.04
(dgo F?Zgﬁ% @9\4@2?3 " MS (MH) 550 Lo8 WD 01/ 00579 PCT Ushol 18|i|)78

EXAMPLE 100

QP

A
|

N-[3-Chloro-4-(naphthalen-2-ylsulfanyl)-phenyl}-4-iodo-

Cl

15 benzenesulfonamide (100)

The title compound was prepared using the method of example 94, starting
with 3-chloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (92)(150 mg, 0.53 mmol),
pyridine (Aldrich, 0.21 mL, 2.63 mmol) and 4-iodobenzenesulfony! chloride (Acros, 175
mg, 0.58 mmol) in THF. 153 mg (53%) of 100 was obtained as a pale yellow solid.

20 "H NMR (DMSO-ds) 5 10.75 (s, 1H), 8.01-7.95 (m, 2H), 7.95-7.89 (m,
2H), 7.87-7.82 (m, 2H), 7.59-7.50 (m, 4H), 7.32 (dd, J = 8.6, 1.9 Hz, 1H), 7.26 (d, ] =2.3
Hz, 1H), 7.13 (d, J = 8.6 Hz, 1H), 7.04 (dd, ] = 8.5, 2.2 Hz, 1H). MS (M-H) 550
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EXAMPLE 101 CGSONH d C1

N-[ 3, 5-Di chl or o- 4- (napht hal en- 2-yl sul fanyl ) - phenyl ] - 4-i odo-
benzeneswéonenside( 101) 5 The title conpound was prepar edPOBURG/ISNEB et hod
of exanple 94, starting wth

3, 5-di chl or 0- 4- (napht hal en- 2- ylix_éﬁ%ij}/« ahenyl am ne (90) (150 ng, O0.47
mml ), pyridine (Aldrich, 0.19 o0l ) and 4-i odobenzenesul f onyl
chloride (Acros, 155 ng, 0.52 mmol p ign THF. 254 ng (93% of 101 was
obtained as a pale yellow solid. H NWR (DVBO-d6) 8 11.22 (s, 1H),
8.08-8.02 (m 2H), 7.88-7.82 ( 7.74 (d, J = 7.7 Hz, 1H),
7.65-7.58 (m 2H), 7.52-7.40 { X35 (s, 2H), 7.12 (dd, J =8.7, 1.9
Hz, 1H). M5 (M H 584 EXAMPLE! 102 a D' NH N_'" C1Cl O 015

6- Chl oro-i m dazo[ 2, 1- b] t hi azol e- 5- ;C#I g id [3,5-dichloro-4-

(napht hal en- 2-yl sul fanyl ) - phenyl ] - de (10 f The title conmpound was
prepared using the nethod of exems » starting wth

3, 5-di chl or 0- 4- (napht hal en- 2-y | ) - phenyl am ne (90) (150 ng, O0.47

mol ), pyridine(AIdrich 0. 194 ~Z"34 mmol ) and

6-chl oro-i mdazo[ 2, 1-Qhlth azol ul fo ( bridge, 132 ng,
0.52 mol) in THEV ’53; 5“‘8*‘3‘?{5@ %&s i‘gf‘&ﬁr"g‘angﬁ Jv%éal e yel | ow
sol i d. C}i‘e%%eﬁ&xﬁéi‘ﬁﬂﬁz?dfg/ USO00/ 18178 1H NWR (DVMBSO-d6) S 11.71 (br s, 1H),
8.02 ( 7.89 7.82 (m 2H, 7.77 (m 1H, 7.72 (d, J = 4.4
Hz, 51H), 7.52-7.4Bg t(t]rq coBifound was plepared kiping thee method@f egamplg 9%, statiogHz, 1H).
NB (M I_\Q/lthS?,%-dlchloro-4-(naphthalen-2-ylsulfanyl)-phenylamme (90) (150 mg, 0.47 mmol),
pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 4-iodobenzenesulfonyl chloride (Acros, 155
mg, 0.52 mmol) in THF. 254 mg (93%) of 101 was obtained as a pale yellow solid.
'H NMR (DMSO-dg) 5 11.22 (s, 1H), 8.08-8.02 (m, 2H), 7.88-7.82 (m,
10 2H),7.74(d,J=7.7 Hz, 1H), 7.65-7.58 (m, 2H), 7.52-7.40 (m, 3H), 7.35 (s, 2H), 7.12

(dd, J = 8.7, 1.9 Hz, 1H). MS (M-H) 584

EXAMPLE 102
Q0

\W/

15 6-Chloro-imidazo|2,1-b]thiazole-5-sulfonic acid [3,5-dichloro-4-
(naphthalen-2-ylsulfanyl)-phenyl}-amide (102)

The title compound was prepared using the method of example 94, starting
with 3,5-dichloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (90)(150 mg, 0.47 mmol),
pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 6-chloro-imidazo[2,1-b]thiazole-5-sulfonyl

20  chloride (Maybridge, 132 mg, 0.52 mmol) in THF. 172 mg (65%) of 102 was obtained

as a pale yellow solid.
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5 EXAMPLE 103 OSO N --NHi Cl1 C1 6-Chloro-pyridine-3-sulfonic acid

[ 3-chl oro- 4- (napht hal ene-2- sul finyl)-phenyl]-amde (103) To a sol ution of
6- Chl or ow@pi/aisme- 3- sul foni ¢ acid [3-chloro-4 10 PCT/US00/18178

(napht hal en- 2-yl sul fanyl ) - phenyl ] - am de (94 55 ng, 0.12 mol) in CH2Cl2 (2

At on. semy. oo otV Gtstiod i Ens Bt D, EhRREIEYATRATHE T8 o e
stirred, @t(nﬁfﬁi ent7 &Mpay, GME@ §erg 41z oy, 73007 431 @heH)W B (S@hc (60 ).

The organic ayer was’ washed W th sat urated aqueous NaHCO3 sol ution (50
m), t Wi de(ddj I+ 85k 2ideHgdlt)t iND (¥I5) 30%, dried over 15 Na2SO4, and
concentrated under vacuum The crude solid was chromatographed (10- 25%

Et OAc in hexane) to yield 17 ng (30% of 103 as an off white solid. 1H NWR

(DVBO-d6) S 11.25 (s 1H), 8.82E &M;FLEQBG Hz, 1H), 8.43 (d, J = 1.5 Hz,
1 H, 819 (dd, J =8.4, 2.6 Hz, 1 lo(m 1 H, 804 (d, J = 8.5 Hz,
1H, 7.98 (m 1H), 7.88 (d, J =8 \//ﬂz 7.74 (d, J =85 Hz, 1 H),
7.70-7.60 (m 2H), 7.53 (dd, J 7\ 8Hz 1H), 7.40 (dd, J = 8.5,

2.2 Hz, 1H), 7.19 (d, J = 2.1 H4, 1H). (MH) 475 110 WO 01/ 00579

PCT/ USO0/ 18178 EXAMPLE 104 Q& H Cl1 0010

6- Chl or o- pyridine-3-sulfonic acid [3,5 hl or o- 4- (napht hal ene- 2-

sul fonyl ) -phenyl]-am de (104) 5 To a sohg of

6- Chl 4 chl or o- 4-

Chl or o- pyri di ne- 3-sul foni ¢ aci i [3‘5-§

6-Chloro-pyridine-3-sulfonic acid [3-chloro-4-(naphthalene-2-
sulfinyl)-phenyl]-amide (103)
To a solution of 6-Chloro-pyridine-3-sulfonic acid [3-chloro-4-

10  (naphthalen-2-ylsulfanyl)-phenyl]-amide (94, 55 mg, 0.12 mmol) in CH,Cl, (2 mL), was
added dropwise a solution of m-chloroperoxybenzoic acid (mCPBA, Aldrich, 36mg, 0.12
mmol) in CH,Cl; (1 mL). The resulting mixture was stirred at ambient temperature for 1
hour and diluted with EtOAc (60 mL). The organic layer was washed with saturated
aqueous NaHCOQ; solution (50 mL), twice with brine solution (50 mL), dried over

15 Na;SOy, and concentrated under vacuum. The crude solid was chromatographed (10-
25% EtOAc in hexane) to yield 17 mg (30%) of 103 as an off white solid.

"H NMR (DMSO-dg) 6 11.25 (s, 1H), 8.82 (d, J = 2.6 Hz, 1H), 8.43 (d,J =
1.5 Hz, 1H), 8.19 (dd, J = 8.4, 2.6 Hz, 1H), 8.10 (m, 1H), 8.04 (d, J = 8.5 Hz, 1H), 7.98
(m, 1H), 7.88 (d, J = 8.7 Hz, 1H), 7.74 (d, J = 8.5 Hz, 1 H), 7.70-7.60 (m, 2H), 7.53 (dd, J

20 =8.7,1.8Hz, 1H), 7.40 (dd, J= 8.5, 2.2 Hz, 1H), 7.19 (d, J = 2.1 Hz, 1H). MS (M-H)

475
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(napht hal en- 2-yl sul fanyl ) - phenyl ] -am de (96, 20 ng, 0.04 mmol) in CH2C12 (1
m.), was added dropw se a solution of nCPBA (Aldrich, 36 ng, 0.12 mml) in
CH2C12 ( Wor)/00579The resulting m xture was stirred at anbi paT/US@msersat ur e
overnight and diluted with EtOAc (60 nL). The organic |ayer was washed

twice with 5% aqueous Na2S203 1&%@@1{#&%20 m), twice with 1% aqueous
NaHCO3 sol ution (20 nL), and br (20 nmL), dried over Na2SO4.

Renoval of the solvent under vacuumqa@e 21 (99% of 104 as an off
white solid. 'HNI\/R(DI\/SOd6)88 BSQJ: ‘1H), 8.58 (d, J = 1.8
Hz, 1H), 8.22 (d, J = 8.1 Hz, J1NE 05 ( m 2H) 8.02 (d, J = 8.0 Hz,

2- Chl or o- N-[ 3- chl or 0- 4- ( napht hal ene |') - phenyl ]-4- 20
trifluoronethyl-benzenesul f onam de( itle conpound was prepared

1H), 7.79 (dd, J = 8.7, 2.0 1H) 7.76-7.64 (m 2H), 7.58 (d, J =
8.4 Hz, 1H), 6.93 (s, 2H). (MH 52 MPLE 105 1 QSONH F3C ClL SO 0
5)

using the nethod of exanple 104 \g vmth

2- Chl or o- N-[ 3- chl or o- 4- ( napht h{ uf anyl ) - phenyl ] -4 111 WO 01/ 00579

PCT/ US00/ 18178 trifl uoronet hyl befizese- sul f onam de (95, 35 ng, 0.066 mmol),

nCPBA (Al dri ch, 105 was

obt ai ned as an oflqg eﬁ#ﬂ%é’%ﬁﬁmwwc%é orgmg'?g@)g&(‘/%l?'? : 8. 62

(d, 3 Sultoflybiphedii)anfidefisy. J = 8.1 Hz 8.20 (d, J = 8. ) 1H) ,
8.16-8.00 (m 4H), 790dJ—8 H) 777764 3H), 7.20 (d,

J =59.0 Hz, 1H), To osolption off- Chl@wwd{peéswlfomiéi wh %gse N NH

(naphthalen-2-ylsulfanyl)-phenyl]-amide (96, 20 mg, 0.04 mmol) in CH,Cl, (1 mL), was
added dropwise a solution of mCPBA (Aldrich, 36 mg, 0.12 mmol) in CH,Cl, (1 mL).
The resulting mixture was stirred at ambient temperature overnight and diluted with
EtOAc (60 mL). The organic layer was washed twice with 5% aqueous Na25203
10  solution (20 mL), twice with 1% aqueous NaHCOj3 solution (20 mL), and brine solution
(20 mL), dried over Na,SO4. Removal of the solvent under vacuum gave 21 mg (99%) of
104 as an off white solid.
'"H NMR (DMSO-dg) & 8.68 (d, J = 2.5 Hz, 1H), 8.58 (d, J = 1.8 Hz, 1H),
8.22 (d, J = 8.1 Hz, 1H), 8.12-8.05 (m, 2H), 8.02 (d, J = 8.0 Hz, 1H), 7.79 (dd, ] = 8.7, 2.0
15  Hz, 1H), 7.76-7.64 (m, 2H), 7.58 (d, J = 8.4 Hz, 1H), 6.93 (s, 2H). MS (M-H) 525

EXAMPLE 105
1 0

\//

2-Chloro-N-[3-chloro-4-(n aphthalene-2-sulfonyl)-phenyl]-4-

20  trifluoromethyl-benzenesulfonamide(105)
The title compound was prepared using the method of example 104,

starting with 2-Chloro-N-[3-chloro-4-(naphthalen-2ylsulfanyl)-phenyl]-4-

111



Cl C1 00r10 6-Chl oro-pyridine-3-sulfonic acid [3-chl oro-4-(napht hal ene- 2-
10 sul fonyl)-phenyl]-am de (106) The title conpound was prepared using the
nmet hod ofwexmophe 104, starting with 6-Chl oro-pyridi ne- 3peniubavise7saci d

[ 3- chl or o- 4- (napht hal en- 2-yl sul fanyl )- phenyl]-am de (94, 15 ng, O0.03

s bbtBrHeem bt SRpRidsi 05 T5iBe! opRA R AGRRE kbl O 107,y
8.82 (dpgd.53 %nﬁal Cﬂ%‘_(%lz ﬁs&g ((@b%) dfﬁ)Slw%s bBt,alrﬂeh‘l)as a@oﬁ‘%lﬁte]&h(im 2H),

8.14 (d,~J = 8.8 % 8.8 (d J=8.4Hz,
111) 7 76-7. 64 ('] NMB (DVISDrd() deI)(zbrss,gH)zﬁ@ 5—|1W7~ 262Ad g = 2.1

i12 v(o g%’%%@% é@[ﬁ@ogﬁ%ﬂ@% 50 m; Y708 = §'s H§r1%) W&lo 00 0

2 Cl orpy N l63,(Br, dHG,M.20 @ 4=(N@piz; 11),eNe9 s, SHI)f ME/(N-Hh e | - 4-
trifluoronethyl-benzenesul fonam de (107) The title conpound was prepared
using the nethod of exanple 104, starting with

2- Chl oro-N-[ 3, 5-di chl or o- 4- (napit ) gsulfanyl) phenyl]-4 5
trifluoromethyl benzene- sulfona ng, 0.05 mmol), nCPBA (Al drich,
80 ng, 0.26 mmol) in CH2Cl12. 32 QQ)% of 107 was obt ai ned as an off
white solid. '"H NVR (DMBO-d6) S :11Hz 8.22 (d, J 8.1
Hz, 1H), 8.15(d,J:8.1Hz)‘£:j6 86Hz IH),803(d,J
= 8.1 H, | H, 7.90 (s, | Hg m 2H) 7.75-7.64 (m 2H), 6.92

(s, 2H. M5 (MH 592 10

S/O

6-Chloro-pyridine-3-sulfonic acid [3-chloro-4-(naphthalene-2-
10  sulfonyl)-phenyl]-amide (106)

The title compound was prepared using the method of example 104,
starting with 6-Chloro-pyridine-3-sulfonic acid [3-chloro-4-(naphthalen-2-ylsulfanyl)-
phenyl]-amide (94, 15 mg, 0.03 mmol), mCPBA (Aldrich, 50 mg, 0.15 mmol) in CH,Cl,.
16 mg (100%) of 106 was obtained as an off white solid. |

15 'H NMR (DMSO-dg) 5 11.60 (brs, 1H), 8.82 (d,J = 2.5 Hz, 1H), 8.62 (d,
J=1.8 Hz, 1H), 8.24-8.16 (m, 2H), 8.14 (d, ] = 8.8 Hz, 1H), 8.08 (d, J = 8.8 Hz, 1H),
8.03 (d, ] = 8.4 Hz, 1H), 7.76-7.64 (m, 4H), 7.27 (dd, J =8.8,2.0 Hz, 1H), 7.10(d, J =
2.1 Hz, 1H). MS (M-H) 491

20 EXAMPLE 107
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EXAMPLE 1.08 This exanple illustrates the preparation of 108.1 through
108.6. N2 NH2 C1 d C1d d | OCNNI108.1 108.2 A solution of

pot assi uwoebutsexi de (1 Min THF, 26.5 inL) was added to BCT/USoesiisti on of
3,4,5-trichloronitrobenzene (3 g) and 5-chl oro-3-hydroxypyri di ne (1.7 g) in
THE (15 nL). The deeEq red solution was heated at 50C over ni t hen poured
into water. The 2p€h rpﬁN-ﬁ,&%@@bﬁ(w@aalsyeﬁrﬁ“ﬂﬂoayl)mbeamﬁ “dsurifi ed by

gggo?gﬁahwfﬁgbbme?g%égﬁg él-,%acet at e/ hexanes as eluant) to provide

: 58 2 8.47 (d, J=2 Hz, 1 20

8.41 (d, J=2.6 HZhelitld)compoud (vdzdpreﬂaﬁdﬁisi(n; tlkd'zxxl_lzmoﬁ-l))f eréilpiglf)‘hle rret hlc_)?j of

EM)Eg;m (Bevarsyih & Gt L3 SBafiop Fpgphuislonrd pisitymy el -1y . 57 (Ga.
?U S 6lggh|l'gromjcmy’lbe§zgn% -duffonhide (";57 B3 h£0.65 m%‘l&) B A\ iR 05 g,

18178 “The conpounds provided in Tabl € 17 were prerared u5|ng
108 2 &b morben ALy 3iA/ragI(H}§]°/e) ofUulogt wasiolsainpé ay amed whiigsplid.chl ori des

Sbove, b Tabl e 17HRIMIBIISEGES s AN LI RESROE R I S IHE T Y ra
Rb Rc R, § ©)s.1 #98113), 8116/ (d 9 = Bl6199-12008.03 (d, J = 8.1 Hz, 1H), 7.90 (s, 1H),
7.84-7.77 (m, 2H), 7.75-7.64 (m, 2H), 6.92 (s, 2H). MS (M-H) 592
10 ‘
| EXAMPLE 108
This example illustrates the preparation of 108.1 through 108.6.

NO, NH,
~ 0 Ch 0

108.1 108.2
A solution of potassium ¢-butoxide (1 M in THF; 26.5 mL) was added to a
15 solution of 3,4,5-trichloronitrobenzene (3 g) and 5-chloro-3-hydroxypyridine (1.7 g) in
THF (15 mL). The deep red solution was heated at S0°C overnight, then poured into
water. The precipitate was collected by filtration and purified by chromatography on
silica (10% ethyl acetate/hexanes as eluant) to provide 108.1.
"H NMR (400 MHz) (DMSO-d;) & 8.58 (s, 2H); 8.47 (d, /=2 Hz, 1H);
20 8.41(d, J=2.6 Hz, 1H); 7.72 (dd, J=2.6, 2 Hz, 1H).
Using the method of Example 2, 108.1 (2.2 g) was converted to the aniline
108.2.
"H NMR (400 MHz) (DMSO-dy) & 8.35 (d, /=2 Hz, 1H); 8.21 (d, J=2.5
Hz, 1H); 7.37 (dd, J=2.5, 2 Hz, 1H); 6.73 (s, 2H); 5.78 (br s, 2H).

113



108.4 d HO H166-169 108.5 HH I H 211-214 108.6 d H CF3 H 185-189
EXAMPLE 109 This exanple illustrates the synthesis of 109.1. 10 02 402 C
Cl C 0 »9o0100k79 ound- bottoned flask was charged with PCT/US00/18178

2-chl oro-4-nitrobenzoyl <chloride (3.50 g, 15.9 muol), 2-ethyl benzofuran

(2.11 g, 14.4 mol), and anhydrous ene ch Thi s was
cooled in an ice/ }X/)&F&?ms%ﬁ }éﬁqy#th]a#?ahi%eltﬂ%rggmp&q l?%l(%yﬁm_% 9 mmol )
was adde&mn@r@algfmwaﬁ@sﬁ&ﬁmtwbéﬂz&&sw&m eHIdridtd did/dtdisingdht er addi tion was
conplete, the reaction was stirred at OCfor 20 m nutes and then was

var med intemmmdintesang ercthadsalesasibed in thedxamplearbavsur hours. The reaction was
then diluted wth 80 nL of nethylene chloride and washed twice with 50 nm_
vol unes of 2N HO and 20 then once with 50 nL of brine. The organics were
driegl over Na2SO4 and concentrat edTable 714 WO 01/ 00579 PCT/ US00/ 18178 a
yellow oil. This oil was further purified usi ng silica gel flash

chromat ography (eluting wth 20% hexanes in ‘%hyl ene chloride). The
desired fractions were co?pentrat ed to give Rc61% of ketone 109.1 as
an off-white solid. M5 ES|" nfe: 330.0 (M + EXAMPLE 110
(2,6-Dichloro-4-nitro-ph a solution of diethyl

mal onate (Al drich, 13.8
carbonate (Al dri ch 48. . gre was heated to 70 C and
then was added 1,2, 3-tric Ior(Sl5 n{trobenzene (Al drich, 13.56 g, 60 10
mmol ). The m xture was stirred at 0C for 3 hours and cooled to room
tenperature. A 2M aqueous sol ution of HCI& 0 n) vvas added and t he crude
reaction mxture was extr&eedRW wi Rt EtRAc (MP(H). The organic layers
wer e conbi ned and L H gd tw ce d\nth :tlbrllqe soll%l (150 niL), dried over

Na2SO4i and concentrated under vacuum The i ght yeI | ow oil was used for
t he next reaction wid$idut Ourtheér puridli caHi on 166-169
108.5 H H I H 211-214
108.6 Cl H CF; H 185-189
EXAMPLE 109

This example illustrates the synthesis of 109.1.
10

v,
g

109.1

A rouhd-bottomed flask was charged with 2-chloro-4-nitrobenzoyl
chloride (3.50 g, 15.9 mmol), 2-ethylbenzofuran (2.11 g, 14.4 mmol), and anhydrous
15  methylene chloride (20 mL). This was cooled in an ice/water bath and titanium
tetrachloride (5.49 g, 28.9 mmol) was added in a dropwise fashion with vigorous stirring.
After addition was complete, the reaction was stirred at 0°C for 20 minutes and then was
warmed to room temperature for an additional four hours. The reaction was then diluted
with 80 mL of methylene chloride and washed twice with 50 mL volumes of 2N HCI and

20  then once with 50 mL of brine. The organics were dried over Na,SO4 and concentrated to
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15 The light yellow oil was suspended in 90 nL of 6 N aqueous HCl. The

m xture was refluxed overnight (15 hours). The m xture was cooled in the

i ce bat hwoonv®s7hours and filtered. The crude soI i d produpCTAva®)/18178t ur at ed
wi th CH2Cl 2/ Hexanes to give conpound 110 (11.5 , 17% as pale brovvn

E?(L\:\/gL Elgl ?&/Ro(‘é %?OBS 3‘2 ag ] ]]%)’e]r gg’ﬂﬁﬁéﬁ“)‘g %{E%‘i geg ﬂé%? éhff’ﬁi gr ﬁﬂi’lé’](?ﬂ“g 8 co rrpouﬁg

was pr %ﬂ{@@" ll'l%kzﬂﬂs hhﬁem?ytéﬁeféh%dwaml&s&é@fractfohawewgmmmmw &t hyl
mal onat e rich 1), 3,4-dichloronitrobenzene 25

(Al dri @we 219 gA61f%) gzbbetmrmlq9 1 esem Qﬁﬁvdaﬁeﬁghét MY BSlmies B30 (M ). 250 nmol )
and 150 nmmL of aqueous 6N HC solution. 18.8 g (87% of conpound 111 was
obtained as pale yellow solid. 'H NVR (DVBO-d6) 8 12.80 (br s, 1H), 8. 29
(d,sJ = 2.4 Hz, 1H), 8.18 (ddEX&M&LAElEJ4HzIH),773(dJ 8.4 Hz,
1H), 3.90 (s, 2H). 30 EXAMPLE 112 2- Am no-4-chl or o- benzenet hi ol

hydr ochl ori de ( 112y-Bichiare- %PBE&HE?‘&"b?Cqﬂc@c}ﬂaﬂl 8Y and D. A Zazaris (Can.

i ssotvi ng sul furt T ARt Qg g BREY, LSRRI OAEL 500

nmvol ) i(60 mil)tveds aﬂdeﬂ mmbirbdmtm@n]ﬂhyhir@t%g (1A0ammol), Th&n@xgue o9 rrrml ).

This hot | d dded t f.2,5-di h
(A ar 1 disateg s S 358 steprmenmyaced 1 SRk BingmiFanr s A iret 13 BRE B ot ner i o
r ea}@t | 9mBBd TREATR e @vQ?stfHéﬁ‘d%WW@@@r ¥ RfurdaRte oRd 18 rQ&Hrtén grutd. IAer ed

I'e hot. "The precipitate was washed wth water (50 and et hanol (50
rrL) t 0 2N aquédns golgtior of HCé(iﬁadLaawas addesluhﬂltlcbecraée reagtedn mwtvsralwas 'H NWR

6. oxatied x Wy EICASTIIA M, JReipeinbc i 6 MErSeePipdandi el c¥8e oufy

( Over Ni G a biRe sd1QES(1 58 XS dfied avéﬁ@JaES@; iahd e6hceHE MM Shadt vatuiheThé i S uI fide
(37.7 g) described above and tin 10 (Al drich, 88 g, 737 mmol) in 95%

et hanol lighegellav pil was ueed for thernext reactim witkouh Sirthes purfieation.
15 The light yellow oil was suspended in 90 mL of 6 N aqueous HCl. The

mixture was refluxed overnight (15 hours). The mixture was cooled in the ice bath for 2
hours and filtered. The crude solid product was triturated with CH,Cl,/Hexanes to give
compound 110 (11.5 g, 77%) as pale brown solid.
"H NMR (DMSO-dg) 8 13.00 (br s, 1H), 8.23 (s, 2H), 4.16 (s, 2H).
20
EXAMPLE 111
(2-Chloro-4-nitro-phenyl)-acetic acid (111)

The title compound was prepared using the method of example 110,
starting with diethyl malonate (Aldrich, 30.5 mL, 200 mmol), 3,4-dichloronitrobenzene
25. (Aldrich, 19.2 g, 100 mmol), cesium carbonate (Aldrich, 81.5 g, 250 mmol) and 150 mL
of aqueous 6N HCl solution. 18.8 g (87%) of compound 111 was obtained as pale yellow
solid. |
"H NMR ( DMSO-dg) 6 12.80 (br s, 1H), 8.29 (d, ] =2.4 Hz, 1H), 8.18
(dd, J = 8.4, 2.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 1H), 3.90 (s, 2H).
30
EXAMPLE 112
2-Amino-4-chloro-benzenethiol hydrochloride (112)
By the procedure of R.L.Danley and D. A. Zazaris (Can. J. Chem. 43,
2610-2612 (1965) sodium tetrasulfide was dbtained by dissolving sulfur (Aldrich, 9.6 g,
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the filtrate was allowed to stand at roomtenperature overnight to
precipitate the crude product. The precipitate was coll ected by
filtrati ompowesheed with 1:1 ethanol/concentrated HCI. Repeyss@l/iszzti on
from1l:1 MeOH concentrated HCO gave conmpound 112 (13.8 Q) as white

dl 15 'H NMR ( DMSQO- d6 6. 96 = =
|r_]|§e ﬁ; 00 rgmg}) 1{1(%01t(e\x} sodlgngs)ultgde@qqgh)gd%ﬁf‘](Amm% fi%gg mmol) th(w hoJ 2.3

2- Am nol,{;ﬁmﬂg/}a 4addgpas ﬁlttIBP k2 @ycgélﬁﬁxtblnﬂfdb‘éﬁz&n%¥§)dr?€g 38.4 g, 200 mmol) in

bi s- (4- nltrop enyl )-tYi sulfide was prepared using the nethod in
exanpl e951’/12thaﬁd>la(ﬂ4® ndo)f Muﬂwodxbmean&rmqtuoohadlcwné, tbmmwa$4 3 g, 200

1), sulf Al d d sodi L d hyd
(Ao it for ¢ Robtsihuejed iy, ERBelecBGIGHS: VBB b GRapIdB YT, e
V\H?S 50btﬁLg§ﬁ’d aﬁaxfblxﬁi Jn%\))‘/@ Qllvb 47.7 gﬁﬂhﬁn{lé&@ﬂwﬁsmm&) y&low lid(d, J = 8.3

y 3
Reductl on of the 'Bibﬂ\éﬂ(mﬁﬁzﬁ}ﬁdﬁoﬁh%ﬁ% hH), |7s71§I(f11Iﬁ8ésﬁ% riI‘Qxar%l(Z 11|2-|)

gave co Oj,mg 1%%1(1111}2) g) as a mxture after recrystalization, but which
was use eetly "n"Subsequent reactions. 30 EXAMPLE 114

5- Chl or 0=2- (2, 6- dcsﬁﬂeﬁfr@teéhpmbbmﬂheaml()zﬁammz)oxabisnmye(o(/érih@at By a
nodi fi cation of the procedure of D. L, Bog 296- 2297
(1978) housp)| addedbie pwelbstned aseansiqueidhe E,rwulﬁ;de@@? gg dwrl%ﬁﬂ 9030%@ tieat ed

2 allufgl AuGhhes G hanzensl biabonydlh 081! Al B1kRATRUR ot olufiof® 9 10.0

(2, 6-di mhlfmfrﬂeéﬂvasiaIIOWe(Dhﬁngﬂd)a{a@c&hitemm:itdre(ce.oem'rglhteo j)mipithttﬂihe grudl:O 0 mmol ).
The resultln m xt ur.e was st &g roomt U{efor t hen
heat ed BdegC hS\Pé‘?Cl‘ﬁlﬁ‘I‘ﬁW'(‘Sl@ y hiltggtiom, Wé‘ a&El Flhamlt °8 ré{egre t he

reacti ORI di&%&%@cal‘i‘@a%oﬁ%&?ﬂ 1 M@on%n@aﬁraﬁéa%Cﬁgavetcb ol 1 LY @3VEBs) AXt ract ed

3x with 50 nL The organic 5 | ayers were conbi ned and washed tw ce
wi t h a whiteeeslbdsut i on (100 L), dried over Na2SO4, and concentrated under

ST o 4 SRR SERIFBLRTET Rk B 02 B 65, O,

(d, J =630%d3=45)23H/0H)d, J =

EXAMPLE 113
2-Amino-4-methyl-benzenethiol hydrochloride (113)

20 | bis-(4-Methyl-2-nitrophenyl)-trisulfide was prepared using the method in
example 112, 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 of the trisulfide was obtained as a yellow solid.

'"H NMR (400MHz, CDCls) & 8.21 (d, J = 8.3 Hz, 1H), 8.07 (br s, 1H),

25 7.58(dd,J=8.3, 1.3 Hz, 1H), 2.48 (s, 3H).
| Reduction of the bis-(4-Methyl-2-nitrophenyltrisulfide as in example 112
gave compound 113 (11.3 g) as a mixture after recrystalization, but which was used

directly in subsequent reactions.

30 ‘ EXAMPLE 114
5-Chloro-2-(2,6-dichloro-4-nitro-benzyl)-benzothiazole (114)
By a modification of the procedure of D.L. Boger (J. Org. Chem. 43,
2296-2297 (1978) a solution of P,0s/MeSOsH (Aldrich, 7.5 g, 1:10, w:w) was treated
with_2-amino-4-chloro-benzenethiol hydrochloride (example 112, 1.96 g, 10.0 mmol) and
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Hz, 1H), 7.38(dd, J =8.5, 1.9 Hz, 1H), 4.87 (s, 2H. M5 (MtH) 373 10 The

conpounds of Table 18 were prepared using the nethod of exanple 114. Table
18 NO2 vb1/005s7% A Exanple A B yield 15 114 d O 99% paBuSho/18138% 116
CF3 d 96% 117 CF3 H 89% 118 HO 92% 20 119 HH 77% 120 v d 20% 121

" HNZRB@@%MQE’)%%&EBO% ) %J%’%ra?tﬁ‘z(egmn&f 136,&% g,‘lié Ol @gy#%edbenzgt hi azol e
Hz, rebliin %ugfﬁxré Gl/as é’tlned&at @od‘rﬁ ’texﬂ-ﬂ‘&atu&- 821 GBur, dhen hBakdHzooH), 7. 89 ( d J

4
8.5 Hz, 1F). 7.48 (dd 0 Hz, 1H), '4.77 (s, 2H). M5 (M+H) 339
7 V\D OYLdr@@BVQSFP@WSQJS@@e!LB@@i tompzrepqrwre the reaction mixture was poured

2
11
(Dveo by egudl Gis LRI YA erirddbd S RTRONE OIS0 TRk | 1 OR,
(2 d, § =laydrs8vefe tBmbihell and-wlsheswic2hith a\/ﬁmewydﬂ)nema OEMMPﬂEedldvkr '
6

(2-Chloro-4-nitro-b enzyl)-5- trlfluoro J-ben ot hi azole H NVMR (CDd 3)
8 33 N&;SQs an(izcgwp&tratiwnf}eskuvbr )i natggraphey g 5 2.3 Hz,

7. ?@H%{z) d ’yle]d 3.78g @99*%)’of %Bpnpogncﬁl?'m( de aﬂale y%lléwﬂéhd.zm 4.70 (s, 2H. M
'H NMR (CDCls) 6 8.28 (s, 2H), 7.98 (d, J = 1.9 Hz, 1H), 7.76 (d, ] = 8.5
Hz, 1H), 7.38 (dd, J = 8.5, 1.9 Hz, 1H), 4.87 (s, 2H). MS (M+H) 373 |

10 The compounds of Table 18 were prepared using the method of example
114.
Table 18
NO,
' B |
S
e

Example A B yield
15 114 Cl Cl 99%

115 Cl H 98%

116 CF; .; Cl 96%

117 CF; H 89%

118 H Cl 92%
20 119 H H 77%

120 Me Cl 20%

121 Me H 28%
25 EXAMPLE 115

5-Chloro-2-(2-chloro-4-nitro-benzyl)-benzothiazole

'H NMR (400MHz, DMSO-dg) & 8.35 (d, J = 2.3 Hz, 1H), 8.25 (dd, J =
8.5,2.4 Hz, 1H), 8.10 (d, J = 8.6 Hz, 1H), 8.02 (d, J =2.0 Hz, 1H), 7.89 (d, J = 8.5 Hz,
1H), 7.48 (dd, J = 8.6, 2.0 Hz, 1H), 4.77 (s, 2H). MS (M+H) 339
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(MtH) 371 EXAMPLE 118 2-(2,6-Di chl oro-4-nitro-benzyl)-benzothiazole 15 1H
NVR ( DVMSO-d6) S 8.41 (s, 2H), 8.06 (d, J = 8.0 Hz, 1H), 7.90 (d, J =7.9
Hz, 1H), Wob0e08788 (m 2H), 4.94 (s, 2H). M5 (MH) 337 EXANVPRE/1BIS

2- ’(2 Chl oro-4-nitro- benzyl) benzot hi azole 20 "H NVR (CDC13) 6 8.35 (d, J =
2.2 Hz, 1H), 8.25 (dd, J =8.4, 2.2 Hz, 1H), 8.05 (d, J =7.9 Hz, | H),
7.93 (d, J = 8.1 Hz, 1H),786(d J:8.5|—|z, Il H, 7.49 (t, J =7.9 Hz,
1H), 7.42 (t J = 7.6 Hz, ;&]\q g M5 (MrH) 305 EXAMPLE 120 25
2-(2,6-Dichloro-4-nitro- benzyl) nzoth| azole 'H NWVR (DWVSO d6) 6
ﬁz 41 (s 421H)85 7. 9]22((2c6 Dﬂch#onﬁ(@niﬂzo-bi:hﬁyl) 5—tﬁﬂu()txrmsthyl befzothiazéle(d, J = 8.2
S, VP
(221 HrMéQMSQ%&%W)(S§Sfﬂegﬁ§}|(dg'§ %ﬁ ‘llﬁ%) 6@131 %2% klg) QD%%%)&Q 6 8.35
4 =6 5, 2.3 Hz, 7.91 (d, J = 8.2 Hz,
1H), 3, g?%éﬂz%) lldh(S%HH?, M%VMDM (br s, 1H, 7. 25 (dd, J( 8.2, %) 0 Hz,

1H), 4.73 (s, 2H), 2.42 (s, 3H) M5 (MH 317 Reduction of the corrpounds of

Tabl e 18 gave the anilines of Taﬁéé Qig g{hjﬁ WO 01/ 00579 PCT/ US00/ 18178
Table 19 NH2 B C \ S A Exanp dyield 5122 d d A 100% 123

G H B 88% 124 CR32EhPr&d%itrbberyB-3-tiidéYmethyl-benzothiazole
' NMR (CDCls) 6 8.33 (d, J = 2.3 Hz, 1H), 8.27 (brs, 1H), 8.14 (dd, I =
10 8.5,2.3 Hz, 1H), 7.96 (br d, ] = 8.3 Hz, 1H), 7.63 (d, J = 8.5 Hz, 2H) 4.70 (s, 2H). MS
(M+H) 371

EXAMPLE 118
2-(2,6-Dichloro-4-nitro-benzyl)-benzothiazole
15 '"H NMR ( DMSO-dg) 5 8.41 (s, 2H), 8.06 (d, J = 8.0 Hz, 1H), 7.90 (d, J =
7.9 Hz, 1H), 7.50-7.38 (m, 2H), 4.94 (s, 2H). MS (M-H) 337

EXAMPLE 119
2-(2-Chloro-4-nitro-benzyl)-benzothiazole
20 "H NMR (CDCL3) 8 8.35 (d, ] = 2.2 Hz, 1H), 8.25 (dd, J = 8.4, 2.2 Hz, 1H),
8.05(d, J=79Hz, 1H),7.93 (d,J=8.1 Hz, 1H), 7.86 (d,J = 8.5 Hz, 1H), 7.49 (t,J=7.9
Hz, 1H), 7.42 (t, ] = 7.6 Hz, 1H), 4.76 (s, 2H). MS (M+H) 305

EXAMPLE 120
25 2-(2,6-Dichloro-4-nitro-benzyl)-5-methyl-benzothiazole
"H NMR (DMSO-de) & 8.41 (s, 2H), 7.91 (d, J = 8.2 Hz, 1H), 7.71 (brs,
1H), 7.25 (d, J = 8.2 Hz, 1H), 4.85 (s, 2H), 2.41 (s, 3H). MS (M+H) 353.

EXAMPLE 121
30 . 2-(2-Chloro-4-nitro-benzyl)-5-methyl-benzothiazole
'H NMR (DMSO-dg) 6 8.35 (d, ] = 2.3 Hz, 1H), 8.24 (dd, ] = 8.5, 2.3 Hz,
1H), 7.91 (d, J=82Hz, 1H), 7.85 (d, ] = 8.5 Hz, 1H), 7.74 (brs, 1H), 7.25 (dd, J = 8.2,
1.0 Hz, 1H), 4.73 (s, 2H), 2.42 (s, 3H). MS (M-H) 317
Reduction of the compounds of Table 18 gave the anilines of Table 19.
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126 HA B 97% 10 127 HH B 90% 128 M d B 97% 129 M H B 97% Method A
see exanple 90 Method B: see exanple 181 15 EXAMPLE 122

3, 5- Di chivoo ot/d05(%- chl or o- benzot hi azol - 2- yl met hyl ) - phenyl arCTv@sos/t8d118¥VR
(DVBO-d6) 6 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). M5 (M+H) 343
20 EXAMPLE 123 3-Chl oro-4-(5-chl oro-benzot hi azol - 2-yl met hyl ) - phenyl am ne

"H NV\R (DVMBO-d6) 6 8.05-7.95 (m 2H), 7.43 (dd, J = 8.5, 2.1 Hz, 1H), 7.17
(d, J =8.2 Hz, 1H, 6.66 (d, J = 2.2 Hz, 1H), 6.53 (dd, J = 8.2, 2.2 Hz,
1H), 5.44 (s, 2H), 4.36 (s, 2H). Neabled®) 309. 25 EXAMPLE 124 119 WO

01/ 00579 PCT/ USO0/ 18178

3,5-Dichloro-4-(5-trifluoronethyl -benzotfitazol - 2-yl net hyl )- phenyl am ne ' H
NVR (DMSO-d6) 6 8.29 (br s, 1H), 8.26 J =8.4 Hz, 1H), 7.72 (d, J =
8.4Hz, 1H), 6.70 (s, 2H), 5.81(s, 2H), 6 (s, 2H. M5 (MtH) 377 5 EXAMPLE
125 3-Chloro-4-(5-trifluoronethyl-ba fhigrol - 2-yl net hyl ) - phenylam ne 'H
NVR (DMSO-d6) 6 8.25 (br s, 1H), 8.2 = 8.4 H, 1H), 7.72 (dd, J =
8.4 ' 1 H, 6.67 (d, J =2.2 H, 1H),

, 1.3 Hz, 1 H, 7.19 (d, J =
6.54 ( dd, J =8.2, 10 2.2 Hz,, 1 S46 (s, 2H), 4.40 (s, 2H). M5 (M+H)
343 EXAMPLE 126 4- Benzot hi azol® t hyl - 3, 5-di chl oro- phenyl am ne 'H NWR
(DVBO-d6) 6 7.99 (dd, J =8.0, 0.6 Hz" 1H), 7.92 (d, J = 8.1 Hz, 15 1H),
7.45 (td, J =Efandplel.2 Hz, 1A), 7.38 (Bd, J = 8.Mlethod Hz,yitld, 6.70 (s,

2 5780 Cl Cl A 100%

123 Cl H B 88%
124 CF; Cl A 90%
125 CF; H B 89%
126 H Cl B 97%

10 127 H H B 90%
128 ' Me Cl B 97%
129 Me H B 97%
Method A: see example 90 Method B: see example 181

15 EXAMPLE 122

3,5-Dichloro-4-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine
'"H NMR ( DMSO-d¢) 8 8.03 (d, J = 8.4 Hz, 1H), 8.01 (d, ] = 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 EXAMPLE 123
3-Chloro-4-(5-chloro-benzothiazol-2-ylmethyl)-phenylamine
"H NMR (DMSO-dg) & 8.05-7.95 (m, 2H), 7.43 (dd, J = 8.5, 2.1 Hz, 1H),
7.17 (d, J = 8.2 Hz, 1H), 6.66 (d, J = 2.2 Hz, 1H), 6.53 (dd, J = 8.2, 2.2 Hz, 1H), 5.44 (s,
2H), 4.36 (s, 2H). MS (M+H) 309.

25
EXAMPLE 124
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2H), 4.51 (s, 2H). M5 (M+H) 309. EXAMPLE 127

4- Benzot hi azol - 2-yl net hyl - 3-chl or o- phenylamne 20 'H NVR (DVBO-d6) 6 7.98
= vO0ots74H), 7.92 (d, J = 8.0 Hz, 1H), 7.47 (td, BCHUR0W@IS81T. 2 Hz,
,7.38(td,J=79 1.0 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H), 6.66 (d, J
2'( f/H_Il::)Z’ ]2'|;)5 o5 %‘Mgﬁ\@ 2%-(58 tnﬂuoromel_gyl beH%oth?az%f'zfﬁme@ﬂ'ﬁ)l) 4.35 (s, 2H).
,5-Dic h@%ﬁaﬂm(é met hyI benzoth| azoI 2- yI nmet hyl ) - phenyl am ne 'H NWR
DVEO- d ) 7.84 f = 8.2,

M? Hz, 1H), 36 69 I(Isl\TMBH)DM§O7szQ§ 2911195 1111)4%2?@ Jﬁlﬁwﬁzd‘}%&%gﬁ)
Ioro?g44}g%qﬁ§>gﬁwl(’% o? R0 450 G2 MS D 37T e+ 1 VR (DVBO dB)

7.84 (d, J =8.2 hz, 7.73 (s, 1H), 721(dJ 8.2 Hz, 1H), 7.15
, J 8.2 Hz, 1H), 665(d JIEZ p ’12H)’ 6.52 (dd, J = 8.2, 2.1 Hz,
(1329 00?731P(C'S|'/ Uél(;%/ 4. %2 (s, 2H), —M—&—él—b. M5 (M+H) 289. 120 WO
318H16Fo-41 ?t ARITPOMBHS1-BEnZithia2o R yIREGY DL SHiRAY RGniWE] N t he
met hod of exanpl e ]g% ?0 > oundsdll%n T%b eal(é ar);d corpespogdl I!ll

aryl sul fonyl chl o  HOBMRTAME O 5 @1250b0s, TS 26Hd! J = §-4Hz51 ) i3 @dd, B D E
é' ehdwl%lzs eb/?}{zc'lzﬁ)H/ 8308 13424, T R 6T 8322338, TR skt alfey £3%,10 133

10 2.2 Hz, 1H), 5.46 (s, 2H), 4.40 (s, 2H). MS (M+H) 343
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EXAMPLE 126
4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenylamine
"H NMR (DMSO-dg) 6 7.99 (dd, J = 8.0, 0.6 Hz,, 1H), 7.92 (d, ] = 8.1 Hz,
15 1H), 7.45 (td, ] = 8.2, 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 127
. 4-Benzothiazol-2-ylmethyl-3-chloro-phenylamine
20 'H NMR (DMSO-dg) 5 7.98 (d, J = 8.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H),
7.47 (td,1=17.9, 1.2 Hz, 1H), 7.38 (td, J = 7.9, 1.0 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H), 6.66
(d, J=2.2 Hz, 1H), 6.54 (dd, ] = 8.2, 2.2 Hz, 1H), 5.44 (s, 2H), 4.35 (s, 2H). MS (M+H)
275

25 : EXAMPLE 128
3,5-Dichloro-4-(5-methyl-benzothiazol-2-ylmethyl)-phenylamine
'H NMR (DMSO-dg) 4 7.84 (d, J = 8.2 Hz, 1H), 7.73 (br s, 1H), 7.21 (dd, J
=8.2, 1.0 Hz, 1H), 6.69 (s, 2H), 5.77 (s, 2H), 4.48 (s, 2H), 2.43 (s, 3H). MS (M+H) 323.

30 EXAMPLE 129
3-Chloro-4-(5-methyl-benzothiazol-2-ylmethyl)-phenylamine
'"H NMR (DMSO-d¢) & 7.84 (d, ] = 8.2 Hz, 1H), 7.73 (s, 1H), 7.21 (4, J =
8.2 Hz, 1H), 7.15 (d, J = 8.2 Hz, 1H), 6.65 (d, ] =2.1 Hz, 1H), 6.52 (dd,J=8.2, 2.1 Hz,
1H), 5.41 (s, 2H), 4.32 (s, 2H), 2.43 (s, 3H). MS (M+H) 289.
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134 CF3 O CF3 H 74% 135 CF3 O Cl1 H 82% 136 CF3 H CF3 H 55% 137 CF3 H
d H26%15 138 HAO CF3 H67% 139 HC1L d H55% 140 HO d M 85% 141
H H CF3 We4#605192 Me C CF3 H 84% 20 143 Me H CF3 H 88% PERBMAIE1IR30
2-Chl oro-N-[ 3, 5-di chl oro 4- (5 chl or o- benzot hi azol - 2-yl net hyl ) 25

- ph |]-4-trifl th d 56 (b
)| &35 (a- e cgmpopghs ot ebiesd R préred il MRS S bl 7 {7
8.6 Hz, 911|'i%m goxﬁ 017nd95n T'ﬂble&@aud%cﬁé%ﬂgm%&rﬁs@fcﬁn yl ehldrib, 1H), 7.23 (s,

2H), 4.62 M 583 121 1700579 PCT/ US00/ 18178 EXAMPLE 131
2,4-Di chl oro N-[3 5- d| chI or o- 4- (5- chl or o- benzot hi azol - 2-yl net hyl ) -

phenyl]-benzenesul fonamde 5 'H NN%,%% dée) S 11.40 (br s, 1H), 8.14 (d,
6

J =8.6 Hz, 1H), 8.05 (d, J = 8. , 8.02 (d, J = 2.0 Hz, 1H), 7.94
(d, J =2.1H, 1H), 7.70 (dd, J =9¥.6,02.1 Hz, | H, 7.46 (dd, J = 8.6,
2.0 Hz, | H) 7.20 (s, 2H), 4.62 ( NI\/IS(I\/H—i) 549 EXAMPLE 132 10
2,4-Dichl oro-N-[ 3, 5-di chl oro-4- (5 Or O Benzothiazol-z-ylrrethyl)-
phenyl ] - 5- rre hyl - benzenesul f onarg-de (DMSO-d6) S 11.33 (br s, 1H),
8.28 (s, 1H), 8.17 (s, 1H), 8.04 (dg J 6 Hz, 1H), 8.01 (d, J = 1.9 Hz,
| H, 7.87 (s, | H, 7.45 (dd, J =8. . , 1H), 7.22 (s, 2H), 4.61
(s, 2H), 2.40 (s, 3H. M5 (MH 563 b MPLE 133
A
5
Example A B D E yield
130 Cl Cl CF; H 83%
131 Cl Cl Cl H 63%
132 Cl Cl Cl Me 73%
10 133 Cl H CF; H 78%
134 CF; Cl CF; H 74%
135 CF; Cl Cl H 82%
136 CF; H CF; H 55%
139 CF; H cl H 26%
15 138 H Cl CF; H 67%
139 H Cl Cl H 55%
140 H Cl Cl Me 85%
141 H H CF; H 64%
142 Me Cl CF; H 84%
20 143 Me H CF;- H 88%
EXAMPLE 130

2-Chloro-N-[3,5-dichloro-4-(5-chloro-benzothiazol-2-ylmethy!)-
25  phenyl]-4-trifluoromethyl-benzenesulfonamide
'H NMR (DMSO-dg) 5 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). MS (M-H) 583
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2- Chl oro- N-[ 3-chl or o- 4- (5-chl or o- benzot

( hi azol - 2-yl et hyl ) - phenyl ] - 4-
trifluoronethyl-benzenesul fonam de 'H NWR (
I

ol

DMSO- d6) S 11.24 (br s, 1H),
H), 8.02 (d, BCwUBGISHS, 1H),
Hz,
= 8

8.29 (d, wosy@is® Hz, 1H), 8.16 (br 20 s,

8.00 (d, J = 1.8 Hz, 1H), 7.96 (d, J = 8.3 | H, 7.45 (d, J = 8.3 Hz,
2H), 7.20 (d, J = 2.0 Hz, 1H), 7.10 (dd, J 2.0 Hz, 1H), 4.47 (s,
2H). M8 (M H)z 549 EXAMPLE 134 25

2- Chl oro- N-[ 3, 5-di chl oro- 4- (5-t g ANDFIORABIY! - benzot hi azoI -
yl net hyl') - phenyl ]-4-trifl uoromet hyl -benzenesul f onani de ' H NWR sDI\/SO dé) S
1. 56 (s 1H), 8. w-lpuhlqrow-@,&da@lom-a-‘(sﬂshmromnzwhelzsl-mlmsnlw )-8.26 (br

0 7.99 (dd, J =8.3, 1.0 H, | H), 7.73 (dd, J =
, h?!&y%l 'iighﬁze"?‘“éé?“%%ﬁd 4.67 (s, 2H). M5 (MH) GT)? 30 EXA(IVPLE 135
thc |h|) or ﬁ 1V| [ a-g) wanMrf(?d@)& BB 40 '(Hzrlzsu%p Betdhid] J barezHehiHig 810534, J
en - benzenes 1 7 '
DIVIS 56)3 %Hmylﬁ)ﬁ@g [CRE) 2%§{£8%(Tb7 8% (d, 721 2233349 7‘5)&{ g§%0éé811?,8 , HSNR/?
, ( 7 = 8.4, 1 4 He,
H)1 1@66/%?%@ £ 685891422 131) ?20{%2@1)&62 bﬁ{) K/[Sévl(}g)d §1 s

EXAMPLE 136 .
Chl or o- N-[ 3- chl oro-4-(5-triflmm:#2enzothi azol - 2-yl net hyl ) -
enyl]-4-trifl uoronethyl-benze 3de H NVR (DMSO-d6) 6 11.25 (br

o _..
g-hl\)

\IH‘<NII"‘U)'G Il\)U'I_"‘"“< Noow -
>

, . 8.32-8.22 ) 2 13- 1H), 7. 72
d,ild;): 5 4 o 1%0(4ni)lcﬁl@r0ﬁ[i§ &3{10%4(%}3{3 -heh 6ﬂhaz4) 2f3 lﬂﬂ) . |II_.|)1 a3
3 4[1] leheliylﬂ-a_ n[ﬂ‘%ﬂiyl benzeAegulfonBmidé H) 583 EXAI\/PLE 137
, or o- 1 one
| mét hyl ) - phenyl ] - iR AT IR wﬁﬁ%@é‘a@g & 54 @ s,
H, 8.28 i@HzSIH&zﬁ)OI @, 26 l(Qde 1? 885 (s, HZH) 745!)@(1 8=086(H9H}, FHS. 7522Hz 1H),
-89 (d, 2 Ldd 1.4 Hz, | H),
(s, 2H), 4.61 (s, 2H), 2.40 (s, 3H) MS (M- H) S61°
15

EXAMPLE 133
2-Chloro-N-[3-chloro-4-(5-chloro-benzothiazol-2-ylmethyl)-phenyl]-4-
trifluoromethyl-benzenesulfonamide
'"H NMR (DMSO-dg) 6 11.24 (br s, 1H), 8.29 (d, J = 8.3 Hz, 1H), 8.16 (br
20 s, 1H), 8.02 (d, J = 8.6 Hz, 1H), 8.00 (d, J = 1.8 Hz, 1H), 7.96 (d, ] = 8.3 Hz, 1H), 7.45 (4,
J=8.3 Hz, 2H), 7.20 (d, ] =2.0 Hz, 1H), 7.10 (dd, J = 8.4, 2.0 Hz, 1H), 4.47 (s, 2H). MS
(M-H)z 549

- EXAMPLE 134
25 2-Chloro-N-[3,5-dichloro-4-(5- tnﬂuoromethyl—benzothlazol -2-
ylmethyl)-phenyl]-4-trifluoromethyl-benzenesulfonamide
'H NMR (DMSO-dg) 8 11.56 (s, 1H), 8.35 (d, ] =8.2 Hz, 1H), 827 (d, ] =
8.3 Hz, 1H), 8.26 (br s, 1H), 8.20 (br s, 1H), 7.99 (dd, J = 8.3, 1.0 Hz, 1H), 7.73 (dd, ] =
8.2, 1.2 Hz, 1H), 7.24 (s, 2H), 4.67 (s, 2H). MS (M-H) 617
30
EXAMPLE 135
2,4-Dichloro-N-[3,5-dichloro-4-(5-trifluoromethyl-benzothiazol-2-
ylmethyl)-phenyl]-benzenesulfonamide
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7.65 (dd, J = 8.6, 2.1 Hz, 1 H, 7.46 (d, J = 8.4 Hz, 1 H), 7.18 (d, J =
2.J Hz, 1 H, 7.10 (dd, J =8.3, 2.2 Hz, 1H), 4.52 (s, 2H). M5 (MH 549
20 EXAMPMVEO 2B&)579 PCT/US00/18178

N- (4- Benzot hi azol - 2-yl met hyl - 3, 5-di chl or o- phenyl ) - 2- chl or o- 4-

‘trifluororrethl e | f de | H 6 8.35
(d, J =8.3 . qﬁ)nN,zNﬁleneW{Ssu g)pgé% 1?1‘111)(5 H{bg%ﬁbfﬁlh)éi}@% (iﬁi}}? 88 (d, J
=7.8 h4 ( =l 49_ = 8, 0.9
o 'ﬁ{),?ég‘éa(? -4 g ﬁij)(HélT 43(&3% 29%‘2 1&*1)73 218 %xﬁ%/gﬁ(ém% 1H)77.50

N- ( 4- BQd&dt%Béz@DP&-yH);e’thy(s- 3H)';4cﬁ7cdsl Ziﬂ)) M}SE(WIH)) 2, 4-di chl or o-

benzenesul fonam de 30 |H NVR (DVSO-d6) 8 11.38 (s, 1H), 8.14 (d, J = 8.6
Hz, 1H), 8.00 (d, J = 7.9 Hz, | M, 7.94 (d, 3 =20 H, 1H, 7.90 (d, J =

8.0sHz, 1H), 7.70 (dd, J = 8.6, BRAMBLE 13¢), 7.46 (m | H), 7.40 (m 1H),
7.20 (s, 2H), 4.60 (s, 2H. M5 (MFH) 515 123 WD 01/ 00579 PCT/ USQ0/ 18178

EXAMPLE 140 2-Chloro-N-[3 -chloro-4-(5-trifluoromethyl-benzothiazol-2-ylmethyl)-
N- ( 4- B ro- phenyl) -2, 4-di chl or o- 5-
et hyl RES é’%‘f“rﬁﬁegﬁ'%ﬁzﬁﬁg“ﬁ%ﬂ §6) 8 11.32 (s, 1H), 8.17 (s, 1H),
8.00 (d, J = 7.9 EZNMIS (BMB0-d5) 80 1(23, (b9 s, A 1B, 8.3B18,221¢rh),, 3H), 831 br s,L1H), 7. 46

t, J =73 H, 1H, 7.39 9 =7 _ .
5 40" (SEDRPPS (e 1 hif2. 350, bl i Hr, 110, 746 @[y =% 3 B, B 7.2V B0 (5 2T

R J%?%?ﬁoj'beﬁz%ﬁ\%‘éﬁm%%czwﬁfsﬁﬁbﬁ%ﬁ%32')°r8°111 2§O(br s, 1H),

8.29 (d, J = 8.3 Hz, 1H), 8.15 (br s, 798(d J = 7.9 Hz, 111), 7.96
(d, J =8.4 Hz, 1H, 7.90 (d, J-81Hz 7.46 (td, J =7.9, 1.0 Hz,
111), 7.44 (d, J = 7.8 Hz, 1H), —M-(LtE—-%-— 7.7 H, 111), 7.20 (d, J = 2.1
H, 1H), 7.11 (ddy ghinBr@n-B-caibfo-atdDinubrdfiedisi-beHomibBoiV H 517 15
EXAMPLE 142 2- d%orola&fa 3 Sédéhlcﬁﬁzoorg l?‘g-ﬂet hy?- benzot hi azol - 2-yl net hyl ) -
ylmethyl)-phenyl]-benzenesulfonamide
15 'H NMR (DMSO-dg) 5 11.10 (br s, 1H), 8.28 (br s, 1H); 8.26 (d, ] = 8.5
Hz, 1H), 8.08 (d, J = 8.5 Hz, 1H), 7.89 (d, ] = 2.0 Hz, 1H), 7.72 (dd, J = 8.4, 1.4 Hz, 1H),
7.65 (dd, J = 8.6, 2.1 Hz, 1H), 7.46 (d,J =8.4 Hz, 1H), 7.18 (d, ] = 2.2 Hz, 1H), 7.10 (dd,

J=83,2.2 Hz, 1H), 4.52 (s, 2H). MS (M-H) 549

20 EXAMPLE 138
N-(4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenyl)-2-chloro-4-
trifluoromethyl-benzenesulfonamide
'"H NMR (DMSO-dg) 8 11.54 (s, 1H), 8.35 (d, J = 8.3 Hz, 1H), 8.20 (brs,
1H), 7.99 (d, J = 8.3 Hz, 2H), 7.88 (d, J = 7.8 Hz, 1H), 7.46 (td, J = 8.0, 1.0 Hz, 1H), 7.40
25 (td,J=7.8, 0.9 Hz, 1H), 7.23 (s, 2H), 4.61 (s, 2H). MS (M-H) 549

EXAMPLE 139
N-(4-Benzothiazol-2-ylmethyl-3,5-dichloro-phenyl)-2,4-dichloro-

benzenesulfonamide ,

30 '"H NMR (DMSO-dg) 5 11.38 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.00 (d, J =
7.9 Hz, 1H), 7.94 (d, J = 2.0 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H), 7.70 (dd, ] = 8.6, 2.0 Hz,
1H), 7.46 (m, 1H), 7.40 (m, 1H), 7.20 (s, Zﬁ), 4.60 (s, 2H). MS (M-H) 515
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phenyl]-4-trifluoronethyl -benzenesul fonam de 'H NVR (DVMSO-d6) 8 11.54 (s,
IH), 8.36 (d, J = 8.2 Hz, 1H), 8.19 (br s, 20 1H), 8.00 (dd, J =8.2, 1.0
Hz, 1H), wo8doosdy J = 8.2 Hz, 1H), 7.70 (br s, 1H), 7.26-FCL8S0o(181783H),
4.58 (s, 2H), 2.40 (s, 3H. Ms (MH 563 EXAMPLE 143

2- Chl oro- N-[ 3-chl or o- 4- ( 5- net hyl - ben | azol - 2-yl met hyl ) - phenyl ] -4- 25
trifluoronethyl-benzenesul f onam DVBO- d6) 6 11.22 (br s, 1H),

573 ég Eg :]] = 8 2 ﬁ‘H§4 B%E%mh?az%ﬁz(ﬁheth?ya-3i1§bﬁmhioré%h@ﬂﬁlg 234-31&1&0-51 1H) , 1H),
7.24-7. meth(ynbempsuifomanﬁdld J =85, 22 H, 4. 43 (s 2H) 2.41 (s,

3H. M5 (MH SZW a |I u i e nt hesi s of
144.1. 124 WD 01 %éﬁf% ﬁibqul L 9%@34’5“%%{??0 conpound
10951 (H 2)919@(d5188mm hHWSS@ﬂﬂHEWA@(tthem MHer1Ds peodi, 1 AMiHZ, ne usi ng
sna 2 2HZO Z;I'g . t OAc (40 _niL according to the procedure
previ ouHﬁ),'7dés£S;r 469 (s Mﬁ%(@éH)TMSs(g%I‘BI 692 my (40% of conpound
144.1 as a white powder. Ms ESI me: 300.0 (M+ H). 10 EXAMPLE 145 This
exanple illustrates the synthesis of 145.1. I \ C NH2 02S, NH | 4C 144.1
145. 1 EXAMPLE 141

N-(4-Benzothiazol—z-ylmethyl-3-chloro-phenyl)-2-chloro—4-
10  trifluoromethyl-benzenesulfonamide
'H NMR (DMSO-dg) & 11.23 (br s, 1H), 8.29 (d, J = 8.3 Hz, 1H), 8.15 (br
s, 1H), 7.98 (d, ] = 7.9 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.90 (d, J = 8.1 Hz, 1H), 7.46
(td, J=7.9, 1.0 Hz, 1H), 7.44 (d, J = 7.8 Hz, 1H), 7.38 (t, J =7.7 Hz, 1H), 7.20 (d, J = 2.1
Hz, 1H), 7.11 (dd, J = 8.3, 2.1 Hz, 1H), 4.46 (s, 2H). MS (M-H) 517
15
EXAMPLE 142
2-Chloro-N-[3,5-dichloro-4-(5-methyl-benzothiazol-2-ylmethyl)-
phenyl]-4-trifluoromethyl-benzenesulfonamide
'"H NMR (DMSO-dg) 5 11.54 (s, 1H), 8.36 (d, J = 8.2 Hz, 1H), 8.19 (br s,
20 1H), 8.00 (dd, J = 8.2, 1.0 Hz, 1H), 7.84 (d, J = 8.2 Hz, 1H), 7.70 (br s, 1H), 7.26-7.18
(m, 3H), 4.58 (s, 2H), 2.40 (s, 3H). MS (M-H) 563

EXAMPLE 143
2-Chloro—N-[3-chloro-4—(5-methyl-benzothiazol—z-ylmethyl)-bhenyl]-4-
25  trifluoromethyl-benzenesulfonamide
'"H NMR (DMSO-dg) 8 11.22 (br s, 1H), 8.19 (d, J = 8.2 Hz, 1H), 8.15 (br
s, 1H), 7.45 (dd, ] =8.3, 1.1 Hz, 1H), 7.83 (d, ] = 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
30
EXAMPLE 144
This example illustrates the synthesis of 144.1.
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15 A round-bottoned flask was charged with aniline 144.1 (110 ng, 0.37
nmml ), 2, 4-di chl orobenzenesul fonyl chloride (108 ng, 0.44 mol),

2, 6-1 utivdioma/osyd ng, 0.44 mmol), catalytic DVAP, and netPoglesoe1giig ori de
(2.0 m.). The reaction was allowed to stir overnight. The reaction was
then diluted with 20 mN of nmethylene chloride and wampd with 10 nL of IN
HO and 10 nL of brineNCehe organics were dried 20 ovar 2Na2SO™4 and
concentrated to a yel fowoil. This oil was further pgrRfied using silica
gel flash chromatograf The desiTed fTacrti ons were bi ned and
concentrated to 32% of conpound A45. 1 aCwhite foam 125
WO 01/ 00579 PCT. "H NVR (400MHz) (d§ ‘ 11.36 (1H, s); 8.12
(1H, d, J=8.6 Hz P4 PL H d J=2.1 Hz); 7.684 dd, J=8.6, 2.1 Hz);
8.63 (1 H d, J=8.&+R); 7.47 (1 H d, J=8.4 Hz)® 7.32 (1H, m;
7.27-7.19 (4H, m): 2.54 (2H, q, J= 7.6 Hz); 1.08 (3H, t, J=7.6 Hz). MS ES
me: 506.0 (M- H). 518%AMPLE 146 This exanple ill ust4dat es t he synt hesis of
146.1. NH2 O2S.NH 144.1 146.1 10 Aniline 144.1 (111 ny, 0.37 mmol),

pi psyl chloride (135 ng, 0.45 mmol), 2,6-lutidine (48 ng, 0.45 nmol), and

The pl ocedur e desur?RanspRiEl S [ESDY SERmATNEL [RReAdetnay) Son of

C?Wgu%n%gﬁnaggagﬂgmﬂzg S‘nﬁag;‘izlg%ﬁ (6.54 gMQ (Q ﬁﬁm-hx)Em @0Bal.) S éo 978( 1H,
s); : 1H J=8.4
Hz); 7.3€Pr(ing to the pr Scf‘éuﬁzlafev‘?uéx d&%ﬂ"e‘i‘ﬂ“ Exafnﬁi% 35‘2%15(%%%641%& B854 (2H, q,

J7.5 0 t Bk oS ESI mMe: 563.9 (M- H). 20 EXANPLE
147 Tﬁf()m/iopg‘fr@q“fil}gﬁég‘eas the synt hesis of 147.1. 126 V\o 01/ 00579

PCT/ US00/ 18178 MS ESI m/e: 300.0 (M + H).

10 EXAMPLE 145
This example illustrates the synthesis of 145.1.

Y

144.1 145.1

15 A round-bottomed flask was charged with aniline 144.1 (110 mg, 0.37
mmol), 2,4-dichlorobenzenesulfonyl chloride (108 mg, 0.44 mmol), 2,6-1utidine (47 mg,
0.44 mmol), catalytic DMAP, and methylene c¢hloride (2.0 mL). The reaction was
allowed to stir overnight. The reaction was then diluted with 20 mL of methylene
chloride and washed with 10 mL of 1N HCl and 10 mL of brine. The organics were dried

20  over Na,SO, and concentrated to a yellow oil. This oil was further purified using silica
gel flash chromatography. The desired fractions were combined and concentrated to

yield 60 mg (32%) of compound 145.1 as a white foam.
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Cl NH2 O2S,NH 144.1 147.1 Aniline 144.1 (108 ng, 0.36 nmol),

3, 4-di chl or obenzenesul fonyl chloride 5 (106 ng, 0.43 mmol), 2,6-lutidine
(46 nmg, GvdBrespd ), and catal ytic DVMAP were conbi ned i n petr/gboerserschl ori de
(2.0 nL) according to the procedure described in Exanple 77. This yielded

113 ng (62% of ¢ n it 0 CDCIS) S

7. 96 (1H d, J=2. ﬁ%}iaﬁ’&@%@%@@%%ﬁ@%% iwﬂg% 2%&3 d, J=8.4

HZ) d $H3d B4Hi 7&7 1H7d26 (3H,
dJE 5‘(%)@7(6 b*ﬂiu%z)%%s;%n diﬁés(ill'ﬁzg 865}: UZ )0 ?( Laze) B

ESl n ¢=8.80%)07.8647-32H)1 H, BYAMRTA. 19A8HT ) 2.54 (At q, dE 6 Hily lsqu{ﬁHesu s of

(2-fl uagr I acid 148. 15 A round-bottoned fl ask was

chargeg i‘? Mﬁjﬁsf]m% %%’a(fg\h(g{)G g, 54 mol), cesium carbonate (29.3 g,

90 ymol ), and anhydrous DVMF (36 nlL). The m xture was warnmed to 70 C and

2,4-difluoronitrobenzene (5.75 gi 36 mmol ) was added in a dropw se fashion

with vigorous stirring. The re P m i nmedi ately turned dark

purple. After th dditien action was stirred at 70C

for 30 m nutes. ggﬁﬂg?ékﬂgg@@ﬁﬁéﬂﬂgLﬁ%@ﬁffgﬁpgﬁature the reaction was

guenched with 4 nL of acetic acid and then poured ihto 300 nL of 0.3 N

HCl (ag). The purple color discharged conpletely up addition to the acid.

The m xture was then neutralized by adding solid until no gas

evol ution took place. The m xture was extracted 2 0O mL 1:1 diethyl

et her: hexanes. The conbi ned organic | ayers were d 2 x 100 nL DI water

and 1 x 25 50 nL sat. WyHone. The organic | ayer was driNed over MySO4 and

concentrated to a yell oil. This oil was suspended in 40 nL of 6N

HCl (aq) and the m xtu eated taoreflux for 127 W 00579

PCT/ USO0/ 18178 porccool ing, crystals separatedsangd were col |l ected

by filtration. rys als were dried under mtjo yreld

2-f1 uor o- 4-ni t r o ppemyt @ thystals (5.42 g). 1

H NVR (400MHz) (d4 8 8.06 (1 H d); 804 (1 d; 7.60 (1 H t); 5

3.81 (2H, s).

144.1 146.1
10
Aniline 144.1 (111 mg, 0.37 mmol), pipsyl chloride (135 mg, 0.45 mmol),
2,6-1utidine (48 mg, 0.45 mmol), and catalytic DMAP were combined in methylene
chloride (2.0 mL) according to the procedure described in Example 77. This yielded 140
mg (67%) of compound 146.1 as a white foam.

15 "H NMR (400MHz) (ds-DMS0) 5§ 10.97 (1H, s); 8.01 (2H, d, J=8.4 Hz);
7.63 (1H, d, J/=8.4 Hz); 7.58 (2H, d, J/~8.4 Hz); 7.46 (1H, d, /=8.4 Hz); 7.34 (1H, m);
7.46-7.20 (4H, m); 2.54 (2H, q, J/=7.5 Hz); 1.09 (3H, t, /=7.5 Hz). MS ESI'm/e: 563.9
(M - H).

20 EXAMPLE 147

This example illustrates the synthesis of 147.1.
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EXAMPLE 149 This illustrates the synthesis of

7-chl oro-2-(2-fluoro-4-nitro-benzyl)- benzoxazole 149. 10 The benzoxazol e
149 was fwonedsaccording to the method of Terashim and pehius¢o@smishesi s
1982, 484-85.). Phenylacetic acid 148 (387 ng, 1.95 nmol), 2-

am no- 6- chl or o- phenol (233 ng, 1.67 mol, described p J. Med. Chem 1996,
39, 3435- 3450), and boric acid (120 ng, 1.95 mmol) Jeregyconbined in

xyl enes (24 nmL) and the mxture heated to reflux igl3 ask equi pped with
a Dean-Stark trap. After 8 h, the 15 reaction m xt |@ as filtered,
concentrated, and the residue purified by flash chrdmatography (silica
gel, 3:1 hexanes et hyl ﬁﬁetate) Fractions contai nia§~fggnzoxazole 149 were
concentrated to a yel low %olid (419 ng). 'H NVR (CDCI 3) 6 8.05 (d, 1H);
8.00 (dd, 1H); 7.61 ( ) ; 7.57 (d, 1H); 7.33 (d, @By 7.27 (d, 1H) 4.38
(s, 2H. M5 (MtH) 307 EXANPCE TS0 THI 2 i | | ust r at he synthesis of
conpound 150. ] 150 25 A

round- bott oned f % 8NS harged wi th 2-nmercapt benzi m dazol e
(4.84 g, 29.5 " Hot a si um hydroxide (1.66 d : ), 'and water
(18 nlL); This suspebsiQqn-was heated to 120C for 3. s. Then 3,4, 5-

trichloronitrobenzene (6.68 g, 29.5 mmol) dissolved in 53 nL of n-butanol
was added 128 WO 01/ 009441 PCT/ US00/ 18178 dropwi se wi#7.¢ the reaction
stirred at 120C. Al the white solids went into solution and the solution
proceeded to turn a deep red color. The reaction was left stirring for five

Siﬁfe da: O‘“’p:)gﬂ] PoiaRtiiR M8!1 @¥B RE63BIMALS, YA dREBbenRResufidf}licAbridds t hen
5 (106 mg, 0.43 mmol), 2,6-lutidine (46 mg, 0.43 mmol), and catalytic DMAP were
combined in methylene chloride (2.0 mL) according to the procedure described in
Example 77. This yielded 113 mg (62%) of compound 147.1 as a white foam.
"H NMR (400MHz) (CDC};) 8 7.96 (1H, d, J=2.2 Hz); 7.66 (1H, dd,
J=8.4,2.2 Hz); 7.57 (1H, d, J=8.4 Hz); 7.46 (1H, d, J/=8.3 Hz); 7.34 (1H, d, J=8.3 Hz);
10 7.31-7.26 (3H, m); 7.20-7.15 (2H, m); 2.79 (2H, q, J=7.6 Hz); 1.27 (34, , J=1.6 Hz).
MS ESI m/e: 506.0 (M - H).

EXAMPLE 148
This illustrates the synthesis of (2-fluoro-4-nitro-phenyl)acetic acid 148.
15 A round-bottomed flask was charged with diethyl malonate (8.6 g, 54
mmol), cesium carbonate (29.3 g, 90 mmol), and anhydrous DMF (36 mL). The mixture
was warmed to 70 °C and 2,4-difluoronitrobenzene (5.75 g, 36 mmol) was added in a
dropwise fashion with vigorous stirring. The reaction medium immediately turned dark
purple. After the addition was complete, the reaction was stirred at 70°C for 30 minutes.
20  Afier cooling to room temperature, the reaction was quenched with 4 mL of acetic acid
and then poured into 300 mL of 0.3 N HClgg). The purple color discharged completely
upon addition to the acid. The mixture was then neutralized by adding solid NaHCO»
until no gas evolution took place. The mixture was extracted 2 x 150 mL 1:1 diethyl
ether:hexanes. The combinéd organic layers were washed 2 x 100 mL DI water and 1 x
25 50 mL sat. brine. The organic layer was dried over MgSO, and concentrated to a yellow

oil. This oil was suspended in 40 mL of 6N HCl(q) and the mixture heated to reflux for
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tenperature and the precipitate was filtered and washed with distilled
water to yield 8.10 5 g (78% of conmpound 150 as canary yellow crystals
whi ch weveo a1/63/90 m xture of both' possible tautoners. PEI/NMA/EIBOMHzZ)
(d6-DMSO) S 12.64 (1H, s); 8.48 (2H, d, J=2.2 Hz); 7 34 and 7.27 (1H, 2
tautoneric doublets, J=8.3 Hz); 26 and 7. 19 E H} g@lnerl 5|nglets)
6.99 ankb 6. Ysop gppling, @raﬁﬁﬁbﬁél?qrete@aﬁws&‘ionsasd y tfatloz SWET3H, 2

10 taut f
comourd areRpBU S Y P tto bl el GRGA LR 2 DI, g ©
round- b@t42ogyed fl ask was charged with 8.1 g (22.8 rrrml) of compound 150,

3836 %eé?éd (o 756 ot U 01 AT o o R T

E[)@ luted with 300 nL of EtOAc and washed with 250 nL of 2N
aqueous Sofution followed by 20 200 nL of brine. The organics were
dried over sodiumsulfate and concentrated to 7.4 g (94% of 151 as a pale

yell ow solid that was used with ther purification. M5 (MH) 324
EXAMPLE 152 25 This illustrates is of conmpound 152. A
round-bottomed fl agi i%a&?%&?ﬂtﬂ%&'&ﬂ%ﬂﬁﬂqumm 24916 BenZ1gl ol ),

4- acetyl benzenesul fonyl chl or (1.01 g, 4.62 nmml), 2,6-lutidiné (496 ny,

4.62 nboizdxazabetddne (4.0 nl), and a catal ytic anount of DVMAP. This was
stiyred at room erat ur 12. hou fe i c , e ne
hyd{ chlori de wastrggg?flz%azgfl%@t%a 9 5“9@“(??%%%{?9&%8!6 I}A\l@o{gﬁfﬁ#ﬁhp
preci pi 4@t Rhi @ﬁthéﬁﬁ@SﬁﬂSM’% ) dPhetiydatent bdld 498 (387ahg Bt @A mndsly] 4ashed with
30 nL of IN agueous HO followed by 30 nlL of brine. The grgani.cs were
dried oa«gmon@gﬁlggj pignol (233 mg, 1.67 mmiol, described in J. Med. Chem 1996, 39, 3435-
3450), and boric acid (120 mg, 1.95 mmol) were combined in xylenes (24 mL) and the
mixture heated to reflux in a flask equipped with a Dean-Stark trap. After 8 h, the
15 reaction mixture was filtered, concéntrated, and the residue purified by flash
chromatography (silica gel, 3:1 hexanes:ethyl acetate). Fractions containing benzoxazole
149 were concentrated to a yellow solid (419 mg).

'HNMR (CDCl;) & 8.05 (d, 1H); 8.00 (dd, 1H); 7.61 (d, 1H); 7.57 (d,
1H); 7.33 (d, 1H); 7.27 (d, 1H) 4.38 (s, 2H). MS (M+H) 307.0

20
EXAMPLE 150
This illustrates the synthesis of compound 150.
'NO,
Cl
\@t?i S * NT
25 A round-bottomed flask was charged with 2-mercapto-5-

methylbenzimidazole (4.84 g, 29.5 mmol), potassium hydroxide (1.66 g, 29.5 mmol), and
water (18 mL). This suspension was heated to 120°C for 3.0 hours. Then 3,4,5-

trichloronitrobenzene (6.68 g, 29.5 mmol) dissolved in 53 mL of n-butanol was added
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sul fate and concentrated to a clear oil that was dissolved in 30 nL of THF.
To this was added 30 nL of 0.5N aqueous KOH. This was stirred at room

t enper at we of/as742 hours, 5 and the reaction col or progreBspdséwmsmsa | i ght

yellow to a deep orange. Next, the pH was brought to 7.0 with 1.ON HCO and

W h 1GHORiss 3t TOTORGR G (POsfor A M W PRy B Rt St S A Yot e and
conce “%ﬁ@&@lﬁn&? %éﬁe? Q(Wtu?l'x h dEé}f“ltedW@ﬁ)rf ht Rt whs leﬁcktlwlﬁé‘fo‘i iflvieca gel

flash chromat og 2 hexanes: Et OAc). The desired fractions were
conbi nethys,d M@clcmmmmyailavvadettlpltanmslseqml"ﬁﬁ rmonwﬁylmaﬂqdeﬁée 9B m hot

Et OA\C/ hexane L MS (M
504, ' HENREs ?‘H% )P“§‘11‘§“%%ai§ %%aﬁ%@&h&%‘ﬂﬁw b 38 I80|108 18( ( 25)
t); s8. 0%(7(8%10ﬂcbmp3u&?15@dﬂ,caﬁéry y%llB@-c?ys@eﬂs vAkh wgre a6050 r(lﬂxlﬂlrelmfboth 62 (3H,
S); 3 15 EXAMPLE 153 This illustrates the synthesis of
corrpogrmbsilbk tél)l(mfs NHC S d d 1# S M\ N Corrpound 153 was prepared
according to a d 151
was used to gi ven%mfﬁ%w{@mdf@ﬁéw%% cry falla,gf@ﬁ %Jj;zzlc\l (()32 DVBO)

6 12. 317 64 bhd bQOQmsﬁtau&ﬂneﬁ% dolxb‘letsbﬂ%@l}l?z),ﬂ%&ﬂi‘(191(1161,)2ta8t02t93r(c1H dd) ;
7.81 (1H, d); 7.34 (2H,

broad s 7.17 (1H, _bro 6.92
(1H d)singlefgk 6(9§1anﬂ6%5)(11“}v@ tetnpm;nqgvumetsm@ aHa) t2r3§rﬁ§51ri %{%ﬁgs of Table
ording to the 25 nmethod of Exanple 152. 130 WO
01/ om@%&%ﬁéﬁlﬁﬁ@l?s Table 21 A pro LSNH C | DC

EXAMPLE 151
This illustrates the synthesis of compound 151.
NO, NH,
C Cl C Cl
H > H
NT N
et -5
15 150 \ 151

A round-bottomed flask was charged with 8.1 g (22.8 mmol) of compound
150, 20.6 g (91.4 mmol) of tin dichloride dihydrate, and 150 mL of EtOAc. This was
heated to 75°C for 3.0 hours. The reaction was cooled to room temperature, diluted with
300 mL of EtOAc and washed with 250 mL of 2N aqueous KOH solution followed by
20 200 mL of brine. The organics were dried over sodium sulfate and concentrated to 7.4 g
(94%) of 151 as a pale yellow solid that was used without further purification. MS
(M+H) 324

EXAMPLE 152

25 This illustrates the synthesis of compound 152.
A round-bottomed flask was charged with compound 151 (749 mg, 2.31
mmol), 4-acetylbenzenesulfonyl chloride (1.01 g, 4.62 mmol), 2,6-lutidine (496 mg, 4.62
mmol), acetone (4.0 mL), and a catalytic amount of DMAP. This was stirred at room

temperature for 12 hours, after which 2,6-lutidine hydrochloride was seen as a white
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HS M/ NVABCDW (MH 152 d HH-C(=OM H 504 5 153 d

[2-chloro-5-pyridyl] 497 154 O Me HO Me 524 155 0 O H O H 530 156
d d H &FaothBest 157 A O H O M 544 10 158 H C1 H O peras@y1siB9 H H O
d H496 160 HO HCF3 H530 161 HAO HO M 510 162 HH H | H 554 15

163 H [ 2-chl] 5- dyl 4 164 H Me 490
(d6- DIVE@‘(::‘B“"'%; OFhe FGEHI%W]B%@ uted with 4§7“’\$ ?&%%%d %’?Shegm %F}‘fﬂ}“ o 20Hs ;\I =
7.57 ( 113'1 @%eou; Ih{/ngcﬁlo%?bd(@?o Bl of®riad. Thdlor Néﬁ)ucs 2ve'r3e7 drﬁéﬂ‘bveﬂna esten(3H, s);

1.24 (3 EXAVPLE 155 . 8. MR (d6- DI\/SO) 8
12. 31 (shMatebnd@dneenirated 164 cleaipil tiREWhS dlaeblgf)d m@OJmL(OfPJHlﬁ)To thispwag 1H d)

7.71 ( 4.7.09 (4F 6. 93 d
01/ 0057451‘19%% U%o%‘?%lf?ﬁ M"’l’fge ?\7§“§‘ Ozé’gh%mﬂﬁrﬁ\léﬁlf? d? ) 5 12.28
(1Hs5 brgadnsieaction &Qo _})}bhresééﬂm §)1ght8y638w(t& aldeeplpiange.18ekt] thd,pFbvas 8. 00 (1

H d); 7.29 (2H s) ﬁ H, broad s); 7.15 5(1H broad s); 6.91 (1H,
dy: 2. :alzro(lgmto g)OWIExAQNLIEC g7 thes THR wps Smeved {4 wqoro( dBe IVBEYInG” 1229 (1H,

br oad S;)q’ueg'ujs p%%sc( \Lvla_g extracted with 100 mL of Et;0. The organic layer was dried over
sodium sulfate and concentrated to a yellow oil that was further purified with silica gel
flash chromatography (3:2 hexanes:EtOAc). The desired fractions were combined and
10  concentrated to an oil which was recrystallized from hot EtOAc/hexanes to yield 312 mg
(27%) of 152 as an off-white solid. MS (M-H) 504.
'H NMR (ds-DMSO) & 12.36 (1H, broad s); 11.39 (1H, broad s); 8.18 (2H,
t); 8.03 (2H, t); 7.32 (2H, s); 7.32-7.04 (2H, m); 6.96 (1H, m); 2.62 (3H, s); 2.35 (3H, s).

15 ' EXAMPLE 153
This illustrates the synthesis of compound 153.

%o

S
D/ iy
Cl

ct ~Ci

Me N

Compound 153 was prepared according to Example 152. In this case, 353
mg (1.1 mmol) of compound 151 was used to give 76 mg (14%) of 153 as white crystals.
20 'H NMR (ds-DMSO) 6 12.31 (1H, broad s); 11.42 (1H, broad s); 8.90 (1H,
d); 8.29 (1H, dd); 7.81 (1H, d); 7.34 (2H, s); 7.26 (1H, broad s); 7.17 (1H, broad s); 6.92
(1H, d); 2.35 (3H, s). MS (M-H) 497.0.

The additional examples of Table 21 were prepared according to the

25 method of Example 152.
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s); 8.22 (1H, s); 7.89 (1H, s); 7.29 (2H, s); 7.24 (1H, broad s); 7.16 (1H,
broad s); 6.91 10 (IH, d); 2.41 (3H, s); 2.34 (3H, s). The exanpl es of
Tabl e 22 wevosog@repared by anal ogy to the net hods of ExanpCEeSWBB1752.

Table 22 Ap/o NHCI \ DC HSII N 15 ABCDmMe (MH 165 d H
a Me 496 166 A H O H 482 167 H 540 20 168 HO d H 482 169 d
HCF3 H516 170 M HO M 476 Thﬁ—ﬂ%ﬁpﬂ | es of Table 23 were prepared by
anal ogy to the nmethods of 25 Exampl es Q150-152. 132 WO 01/ 00579
PCT/ US00/ 18178 Table 23 1-i0 5\ SINH &1 / G O s
NH
C
D
cl
H s
] ,
Me N
\% A B C D m/e (M-H)
152 Cl H H -C(=0)Me H 504
5 153 Cl  [2-chloro-5-pyridyl] 497
154 Ci 'Me H Cl Me 524
155 Cl Cl H Cl H 530
156 Cl1 Cl H CF; H 564
157 cl Cl H Me 544
10 158 H Cl H Ci H 496
159 H H <« H 496
160 H Cl H CF; H 530
161 H Cl H Cl Me 510
162 H H H I H 554
15 163 H [2-chloro-5-pyridyl] 463
164 H Me H Ci Me 490
EXAMPLE 154

"H NMR (ds-DMSO) & 12.29 (1H, broad s); 11.37 (1H, broad s); 8.01 (1H,
20 s); 7.57 (1H, s); 7.19-7.33 (4H, m); 6.91 (1H, s); 2.57 (3H, s); 2.38 (3H, s); 1.24 (34, s).
MS (M-H) 524.

EXAMPLE 155
MS (M-H) 529.8. 'H NMR (ds-DMSO) 8 12.31 (1H, broad s); 11.64 (1H,
25  broad s); 8.18 (1H, d); 7.94 (1H, d); 7.71 (1H, dd); 7.34-7.09 (4H, m); 6.93 (1H, d); 2.33
GH, ).
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N FSABCDW (MH 171 d HO H584 5 172 d HCF3 H618 173 Me Hd
Me 578 EXAMPLE 174 NO2 NH2 H I \ ~ o N Zillii:li"™ N 10 174 175

3- Hydr oxywgobnaisrne (prepared according to the procedure ofPCNasemersmis et .
al ., Synthesis, 1990, 4, 279-281)) (3 g) and 1, 2, 3-

trichl oro-5-nitrobenzene (4.7 g) were 15 dissolved in DVF (80 nL) and
heated with cesium carbonate (7.49) for 2 hr at 60C. The reaction was
poured into ice/water (500 m). FXaMEsBliseng of f-white precipitate was
collected by filtration and rinsed wth hexane to afford compound 174 as a

solid (6.9g) sui MSHMd-HpT64usH NMR (de-DMRO) fd228 @H, braad w189 (tHe13 8. 863

2t 7. ot bl B H ) E e S g T Ry 080 o 208 s dorg ¢
PCT/5JSO§]/T W@SEQ@NE’HE d7234 31, s30! ution of corrpound 180 (6.9 g) |n

et hanol / THF/ wat ér (ratio  40: 20 10) was added ammoni um chloride (3.3 g) and
powdered iron (3.4g). This mxture was heated to reflux for 5 hr. The hot

m'xtu_re was th_en filtered througﬁmggﬁ\%gﬁg}qu 5 concentrated. The residue

was di ssolved in ethyl acetate th saturated NaHCO3 sol ution

fol |l oned by water mgvm)embrlmmm&,,-smso)mzmslmrbrem 9y el.58 fHgnesi um
sul fate and concentrated to afford conp f-white solid (5.6

g). 1H BWR22(1HDRED8IS1H, 94820 §2Hy9p7. @ﬂﬁlH,lhq))ad @ Mé (Uﬁa bropgd 5), 9.9915 (m
10  (1H, d); 2.41 (3H, s); 2.34 (3H, s).
The examples of Table 22 were prepared by analogy to the methods of
Examples 150-152. '

Table 22
N
15
A B C D m/e (M-H)

165 cC H C Me 496

166 cCc H C H 482

167 H H 1 H 540
20 168 H ¢ ¢ H a2

169 cC H CF H 516

170 Me H Cl Me 476

The examples of Table 23 were prep‘ared by analogy to the methods of
25  Examples 150-152.
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10 1H), 7.645 (m 1H), 7.560 (m 1H), 7.401 (d, J=2.9Hz, 1H), 6.778 (s,
2H), 5.762 (s, 2H). Treatnent of the aniline 175 with various sul fonyl

chl ori deswaovarsdd ng to conventional mnethods gave the sul Ponvasodiss7sof Tabl e
24. Table 24 A OS~~HNCD Cd X/ I\ Y 15 Exanple XYV ABCD 176 H
H d CFSHCIH177HHCICIHC‘£§L¥£178HHGGHGH180HHHCI
HdAd HZ20 181 -CO2Mq HO d H O H-CO2v d d HO H 183 -CO2H H
d d HAd H 184 H-C2H O d A 185 MM HA d HOA M 25 186 HHF
C HO M 134 WD 01/ 00579 PX P8 EXAVPLE 176 'H NVR (DVBO) 6
11.4-11.6 (1H, broad), 8.87 ( <"3N$ Hz), 8.15- 8.22 (2H, m,
8.00-8.08 (2H, m, 7.87 (1H, d, 7.55-7.68 (2H, m, 7.47 (1H, d,
J=2.9 Hz), 7.35 (2H, s). M5 M 98.8 C. 5 EXAMPLE 177 'H

(DVMSO) 6 11.58 (1H, s), 8. 2.9 Hz), 8.38 (1H, d, J = 8.4
Hz), 8.23 (1H, s), 8.01 (1H, d, JD 8.4 86 (1H, d, J= 8.1 Hz),

pd

7.53-7.68 (2H, Ci
cl . _S
|
N
Fi
A B C D m/e (M-H)
171 ciC H <« H 584
5 172 ci H CFR H 618
173 Me H Cl Me 578
EXAMPLE 174
H
l\ e Cl Ci — Cl cl
2

zg\ /?
o]
’é\ /?
o]

10
174 175

3-Hydroxyquinoline (prepared according to the procedure of Naumann, et.
al., Synthesis, 1990, 4, 279-281)) (3 g) and 1,2,3- trichloro-5-nitrobenzene (4.7 g) were
15 dissolved in DMF (80 mL) and heated with cesium carbonate (7.4g) for 2 hr at 60°C. The
reaction was poured into ice/water (500 ml). The resulting off-white precipitate was
collected by filtration and rinsed with hexane to afford compound 174 as a solid (6.9g)
suitable for use in the next reaction.
"H NMR in CDCl; 8.863 (d, J=2.2Hz, 1H), 8.360 (s, 2H), 8.106 (d,
20 J=8.6Hz, 1H), 7.646 (m, 2H), 7.529 (d, J=8.6Hz, 1H), 7.160 (d, J=2.2Hz, 1H)
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m, 7.46 (1H d, J= 2.9 Hz), 7.34 (2H, s). M (M
NVR( d6- acetone) 9.9 (1H, br s), 8.794 (1H, d, J=

8.4 Hz), v00BBIS(LH, br d, J=8.4 Hz), 7.793 (1H, d, J= 1.5SPERUSNNSTH ( 1H,
M, 7.62- 7.70 (2H ), 7.57 (1 H_ td, J=6.8,1.2 Hz), 7.476 (2H, s), 7.364
(1 H d J=2.6 Hz). M5 15 (MH) 511.0. EXAMPLE 179 ' H NVR(300MHz/ CDCl 3) 8
2.43(3H, s), 7.10(1H d, J=3Hz) EXAMPBEITS ) 7 48-7.64(4H, m), 7.96(1H,

. 8.09(1H d, J Rz Mk T2 233- 235
S|ég<A|\/PLE (180 H NVR (’%O%Eﬁl)z"f'@g&@%&@% c(&lj%jz' égf}%g%%ﬁgm, N %ﬁz;m 7.26( 1H,
d. J=8. 9520i10) Hus addedanctnondud. Glm)de (3 3@aﬁd 58vyaued ipn (7.485- This gfizwrar) |

6 B0( 1H{V8 e gy 075 g (TG hob itreyigey §1GFha e GEle@hisiavbr e 151
3- [ 25 6- PhsthRhiRd AThé Festitud vl |d%@w@&ﬂiaﬂﬂ8auétfa@rmhamsﬂ@a withemaa 30
qui nol i ne- 6-carboxylic acid nmethyl ester (181) A solution of 3-(4-Am no-2,

6- di chl OVablGDwsotution-followiesd bywaer sad ther pnn@ Thesadutist Wog dréed aster (312)
0. 93mml d di chl or obe | f 1) i
0, D gty i h ST SREEERS A bR 1S A PR st B2 17

01/00579). PCT/ US00/ 18178 terrper ature for 12 hr. Sat NaHCO3 was added to the
reaction m.xture, Wmch was then extracted twice with AcOEt. 8gnic | ayer

was washed by br| AH, NMR; isdDMER) & 818¢6(dJs2. 9K, 84HO @brEBNT PR Crude

G nfa” g b5 B8 lvs 0 TS 7 BT fap SRS S s ik

(300MHz, DVBO- d6)  Fréat@ent(olithe Sdiling lﬂsl&ﬁh'vaﬁéus stlféryl(chldriddsl accoddihg & 7 8Hz) ,
7.79 (1H, d, J=3.04z), 7.96 (1H, d, J=1.8Hz), 8.1T1 (2H, s), 8.18 (1H d,

J=7. 8Hz eongengangl methods)gave thesylfopamides of Fablerdd) . 11.42 (1 H, br s). M5
(MrH) 571 EXAMPLE 182

H 545.0 10 EXAMPLE 178 'H
2.9 Hz), 8.23 (1H, d, J=
1.

Table 24
A
AV 5
N
c
D
cl
X N
s
Y
15 Exampe X Y V A B C D
176 H H Cl CF; H Cl H
177 H H Cl Cl H CFs H
178 H H Cl Cl H Cl H
180 H H H Cl H Cl H
20 181 -CO,Me H Cl Cl H Cl H
182 H-CO,Me Cli Cl H Cl H
183 -CO,H H Cl Cl H Cl H
184 H -CO,H (I Cl H Cl H
185 Me H Cl Cl H Cl Me
25 186 H H F Cl H Cl Me
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10 3-[2,6-Dichloro-4- (2,4-dichloro-benzenesul f onyl am no) - phenoxyJ-

qui nol i ne-8-carboxylic acid nethyl ester (182) To a solution of

3- (4- Am we B1/0674di chl or o- phenoxy) - qui nol i ne- 8- car boxyl i crariudoomsitsyl ester
(315) (1.26mmol) in Pyridine (0.15nml, 1.80mmol) and CH2C12 (5nl), was

added 2, 4-Di chl or ol benzenesul fﬁ%&&&h&g (381ng, 1.55mmol). 15 The .

m xt ure was sti _rred at roomte 12hr. Sat NaHCO3 was added to

the reaction mxt B d)’\ml han (cm %ﬁfaﬁfff!; swmedet:hz AREN 8. 150 gani ¢
rine,

| ayer was washed ed over 4, “"and concentrated. The crude
r esi due82ag2im,fs. 05158 0BY2H oh) M8 ot Fb dad ag%r(hﬂn» 7(Hekoh &2hcak-47 A H, d0g of

silica 7099 as a white solid. 20 'H
NVR (308@21’;9 %#&%%r@%%%ﬂ)%g {“Pcbgr?ﬁ—l 3 7.57-7.65 (2H, m, 7.72
(1H,5 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=8. 6Hz), 8.18 (1H, d, J=8. 6Hzé 8.94 (1H, d, J=2.1Hz), 11.4 (1H,
br s), M5(M+H) 571 EXAMPLE 183 chl or o- 4-

(183) To a sol ut | a SRAPPECYAT A QRESHRREHIY PORTR SR, € act @
(2, 4- di els.OHa), tamz(eﬁesysmmiznamm;4 WH)ene&y ] H ool ikz)7.6 3T @H, ¢ aci d

nmet hyl ester 181) (200 0 ) OH(2m /2m ) was added 4N
NaCOH (On}rﬁ' g r1£7ff|=)29 ) }ﬁaégﬂrgg bdéé%@#é Mfuxed for 2.5 hr. The
reagti on m xture was cooled to roomtenperature and was neutralized with

2N HCl, and then concentrated. The residue was extracted twice with AcOEt.
Organi c | ayer was washed by Bri neXAMPER 1G8er anhydrous MySO4i and 136 WO

Fecrystallized by HoMAGeeeensr 5) ERebmy L ifAmg 12l A0S 1w
S Bgogﬂz{m@%ﬁ@)s @357(1h6b£3|:1L8&1)Hz)7 7@2)(3 i, &'Q!I ﬂs?Hzgf 7.98 @tﬁ)mg 7(761253 (1H,5 d,

J 2 OHz Y, 701(3H2m(),114§7 ber s«),,J =h/S8(MH)Z)575477 (ﬂrH 2)28394 (EIWHEE 61igz). MS
- (2, 4-di chl or o- benzenesul f onyl am no henox
qU| ﬁ%l i ﬂécg ggr)%oxyl ic acid (184) d )P -

EXAMPLE 179
'"H NMR(300MHz/CDCl) § 2.43(3H, s ), 7.10(1H, d, J=3Hz), 7.26(2H, s
), 7.48-7.64(4H, m), 7.96(1H, s ), 8.09(1H, d, J= 8.7Hz), 8.78(1H, d, J=3Hz).
20  MS(M+H) 527. mp 233-235°

EXAMPLE 180
'H NMR(300MHz/CDCls) & 7.14(1H, dd, J=2.6Hz,J=8.9Hz), 7.26(1H, d, ]=8.9Hz),
7.33(1H, d, J=2.6Hz), 7.56-7.58(2H, m), 7.66-7.69(2H,m), 7.87(1H, m), 7.93(1H, d, J=2.0Hz),
25  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 12.
°C

EXAMPLE 181
3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phenoxy]-
30 quinoline-6-carboxylic acid methyl ester (181)
' A solution of 3-(4-Amino-2, 6-dichloro-phenoxy)-quinoline-6-carboxylic
acid methyl ester (312) (0.93mmol) and 2,4-dichlorobenzenesulfonyl chloride (250mg,
1.02mmol) in Pyridine (0.13ml, 1.53mmol)-CH;Cl, (3.7ml) was stirred at room
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10 To a solution of 3-[2,6-Di chloro-4- (2-chloro-4-trifluoronethyl-
benzenesul f onyl am no) - phenoxy] - qui nol i ne- 8- car boxylic acid nethyl ester
(183) (462091/005 7mol ) in THF/ MeOH=0.1mM /0. 3mM was addedrdNUBzA™1780. 2nl,
0.77mmol ). The mxture was refluxed for 12hr. After cooling to roomtenp.

the reactio i i dt i | ubl terials. Th
1Tt 1 at ERRats TEbh b, S NarE Griss 208p b Seac BT ptetufs VR W& Benincr and
extract gghrdoddadiod with AcOE:. O%ﬂ%ﬁa?er'ﬁééﬁﬁasﬁ@@b%ﬁh@,@rﬁ& ovE dn§droasd dri ed

over anhydrous MySO4, and concentrated to afford conmpound 184 (197ng, 50%
as a whMgsQuohndiconcent . (GoderesidorsEs @esifigd by golupmghrematography 7. 81(2H, ),

7.90 (1 d,, Jz2. 2 7.96. (1H = 9 ¢ dH .22-8.24
(irt gy AgORs=pE) s0d ol iga ey  yerdipsonifoluydsd [y 4498 n Threg: 53
15.45(1H, br s). N3NNWRHBOSKITZ MS26&) 86690 GH, EMI.\ﬁI(ﬁLJg;sz ¢l or o- N-

[ 3, 5-di chl oro-4- (6-nethyl-quinol n- 3-}3 OX}/_) -ghenél ]-5- 25

net hyl - Feh8.cheda) ¥ JAdidd(Jr8OHZLT .26 €&l ¢ iohdlde), 8,13 -(BHcs) 848(4H. d,

o 4l G 18,4 ¥ RLEDA IS o 3k By BT 1
Di chl or o- 5- net hyl benzenesul fonyl chloride (325ng, 1.25mmol). The m xture

was stirred at roomtenperature for 12hr. The reaction m xture was
concentrated and the 30 residue Mk@ﬂi&d by col unm chr omat ogr aphy

(Hexane/ AcOEt =2/ 14_ L4 i i “"j@‘p I &@,5,_ 453ny,
66°/§ 61as a white sc3)l @%D?&@M 8?’/4%@&%%%%5%&0‘?%8 78m91'l62|%ll\'lk/R )l ( "
(300%&;19@132?&%&2&'3&3% z(ci;dl-lgzge:tl)?yl e]2-te?421((182-);m s)ég 193(11(?4, )s),87.7219 (1 h Ha d,
J=8.7Hz), 7. , S),.7.88-7.91, I . , .S),. , a,
J=3.0Hz), 11.3 (1f° %*}0)1‘&)@ Q\?é'((‘nlgwmsgf'%m?%P%)ﬂ“‘EWE 1%6 PART 1
Pr epar at.i : chl 5 9a B{I&H j s 0. B51) 186.1
To g SOFE‘??’&%%%‘%?‘Z?’B?? ?ﬁ%@gﬁr(??é enz%ﬁ?yﬁl)%g@ n c%g'lgpﬁﬁzs (ggrrgl), vva)s
added GOl sva€haded 14 DoUMoRErizenssefenyt dhlasdd @8dnigaé S5bynatady” G H
et. gt h%gkﬁ?ﬁ?%wégg% ¢ hirc_x}/n?-:t]eér?ﬁerﬁhr% r1 ?25}17r) )S'at I-\FIQ]?ICE};%&a%raﬁd%% tﬁél rred at

roontte
reaction mixture, which was then extracted twice with AcOEt. Organic layer was

washed by Brine, dried over MgSQ,, and concentrated. The crude residue was purified
by column chromatography (Hexane/AcOEt=2/1, 80g of silica gel) to afford compound
182 (506mg, 70%) as a white solid.

20 'H NMR (300MHz,DMSO0-d¢) & 3.91 (3H, s), 7.31(2H, s), 7.57-7.65 (2H,
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=8.6Hz), 8.18 (1H, d, J=8.6Hz), 8.94 (1H, d, J=2.1Hz), 11.4 (1H, br s), MS(M+H) 571

EXAMPLE 183

25 3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-phenoxy]-
quinoline-6-carboxylic acid (183)

To a solution of 3-[2,6-Dichloro-4- (2,4-dichloro-benzenesulfonylamino)-
phenoxy]-quinoline-6-carboxylic acid methyl ester (181) (200mg, 0.35mmol) in
THF/MeOH(2ml/2m]) was added 4N NaOH (0.1ml, 0.4mmol). This mixture was

30 refluxed for 2.5 hr. The reaction mixture was cooled to room temperature and was
neutralized with 2N HC]I, and then concentrated. The residue was extracted twice with

AcOEt. Organic layer was washed by Brine, dried over anhydrous MgSQy, and
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m xture was poured into crashed ice and extracted with Et20 (30m x3).

Conbi ned ether |ayers were washed with 109%MNa2SO3 and brine, and dried over
Na2SO4. Weorsalsvent was concentrated to Ca. 10m ( Thi s sobPOr/iusen/8orst ai NS
3-Chl oro-4,5-difluoronitrobenzene). This solution was diluted with acetone

60mL d then, 3-hyd i nol 75 15 K2 dded t
0TS LR oS BB 5 Ty RO 7050, Lo

t he reagﬁbmomﬁ&lgaqgmgg,mgl 73%)ad through a short celite pad. The filtrate
was concentrated give an oil, which was then purified by colum

chr omat ogr aphy (éHINM£ GEPMHEEJOMISOHds) Are HAL (28, ), - A (Wi dib JF?\@ $.4Hgknedi at e

3t or 68 ro2 Rt REOT SR0GHIT b SATRE T2 Cot uti on o

3- Chk or 9—§9ﬁkPQBQ'(4HEHHé)DMS oySwmhthwbenzene 25 (186.1) (0.980g) and
NHACL( 1. 649) OH(50nl) - H20O (5nml), was added iron powder (1.92g). The
m xture was heated to reflux for | hr. After cooling the reaction m xture

was filtered through short celi tﬁ%é@“"dﬁ@“f' |trate was concentrat ed,

diluted with sat. NaHCO3 and ex AcCEt (30nlx3). The conbi ned

organi c | ayeres wacL[e,6AD5dMR6ko-4v (2/3-dichioeo-benzenes il N aning-phiedoxy]-
Concentration of solvent afford crude product, which 30 was purified by
col um @xinphiedyearpayylicadid €81 . AcOEt : Hexane=1:3) to provide aniline

186,48 (0. 420g) ) Q9N llsloé b‘i’ch}f}r?% chﬁ%@gagﬁ 0/ 18178 PART 3

Preparation of N oro-b-ftuoro quino ph nyl]-2, 4-
di chl or (beﬁzelﬁeidhﬁohyhﬁm@mub)f}qnmmodhae{Slc&ﬂadxy]ﬁo aaidsméthyh ester (F83) (402mg,

et i ndgonmabsn THEGVEED b i baeabed IS B am ot otténs o1 i e
0. 360g9. (SJ gﬁer% fgfﬁxw&rslbhf rRﬁelactoo[lgé’fH xfoefn tehip: tHORacti GARLRE wisXt Ur e was

purifie Irectly by colum chromatogfaphy (silicagel, AcOEt:Hexane=1:3).
The pr odiltctedvt/asemovet nscltield nimeridx dhlee filtratgi was qont:d:réra&ﬁdrm?duhdr%(d@e 52289) .

( 73% asdlsaslolveé in aq NH4Cl and extracted twice with AcOEt. Organic layer was washed by
Brine, and dried over anhydrous MgSQyq, and concentrated to afford compound 184
(197mg, 50%) as a white solid.

"H NMR (300MHz,DMSO-d¢)  7.32 (2H, s), 7.70-7.81(2H, m), 7.90 (1H,
d, J=2.2Hz), 7.96 (1H, d, J=2.2Hz), 8.17-8.19 (1H, m), 8.22-8.24 (1H, m), 8.38-8.39 (1H,

20 m),9.11 (1H, d, J=2.2Hz), 11.4 (1H, br s), 15.4 (1H, br s). MS (M+H) 557. mp 263-266

°C.
| EXAMPLE 185
2,4-Dichloro-N- [3,5-dichloro-4- (6-methyl-quinoln-3-yloxy)-phenyl]-5-

25  methyl-benzenesulfonamide(185) ‘

To a solution of 3,5-Dichloro-4- (6-methyl-quinlin-3-yloxy)-phenylamine
(339) (400mg, 1.25mmol) in Pyridine (0.12ml, 1.48mmol)- CH,Cl; (4ml) was added 2,4-
Dichloro-5-methylbenzenesulfonyl chloride (325mg, 1.25mmol). The mixture was
stirred at room temperature for 12hr. The reaction mixture was concentrated and the

30  residue was purified by column chromatography (Hexane/AcOEt=2/1, 80g of silica gel)
to provide compound (185) (453mg, 66%) as a white solid.

137



10 NVR(300MHz/ CDC13) S 2.43(3H, s), 7.05(1H, d, J=2.6Hz), 7.09- 7.11(1 H,

m, 7.21(1 H d, J=2.6Hz), 7.3 6(1 H, brs ), 7.49-7.66(4H, m, 7.96(1 H, s
), 8.10Mblp1/ehs79=8. 2Hz), 8.80(1H, brs). M5 (MtH) 511. nprPdBUSE/1SEXAMPLE

187 15 This illustrates the synthesis of

7-chl oro-2-(2- quoro 4- ai ni no- benzyl)- benzoxazole 187. To the nitro
conpound 149 (419 HgﬁMR(AO@Mﬂz)DMSQed&)@I"- A SHhtsh 24403 ), 734 $3Bdded

30 m nutdd (3 a8t RGOk sLoors 78T P et 33 AT oncr o "

i Xt ur e usGHPRUT 84180k O IISKBLA 911 BpOsaRelC 2N KOH(ag). The |ayers vere
separated, and the aqueous |layer extracted 1 x 30 nL ethyl acetate. The

conbi ned organic |ayers were washed with saturated brine and dried over
Na2 . After concentration, thegpyQhh Qigs Was purified by radial

chr omat ography (2 mmsilica gel %t atron plate, 3:2 hexanes: et hyl
acetate). Eluant containing the desRrART lproduct was concentrat ed to 194 ny
of aniline 25 187 1H NMR (d6- acetone) (dd, 1H).; 7 m 2H);
7.11 er@r&t@n(%g -chylgyro-; 1l QQFO(%QUI 5. XIOZ‘X)"(%O"@EFBHG @/é‘% é&m

277. 1 I de 188.

130" VD ?“?Bép E%@%ﬁ}gb@%&%%ﬁ@ Food L Ser oordh pulggagm de 165 |

A—g g—lﬁﬁl‘ivbgmea?léﬂ)um @mKZS@Q@rTmemzsﬁéhsgthﬂd)bm (Badacﬁﬁt Hnet.(al iﬂ_l)org/as ﬁ?dedd
ut i di mmol ) an i chl or,0 n n

(031frg, Sibg Valiop [SRGEN dHE Teirbie s Stiseq ol TRp BePmRgaREn P CrieRE Pt fon

m Xt ur e pyegrd whi ﬁ&ﬁgd mttch&%}% i8 dnddRiiakidd vmh Ew(@@n&gb Ch¥nbBled ether

concentrati on, low oi|l was purified by radial chromatography (1 mm

silica dpsers wgre rwa@mcbwah 400D D pangl brigie] anrbdrzgdeayvee Nay8Oq. alhetseivent was uant
contai mcor?cengateg rtoo E‘é.CHOn"{’ﬁThﬁ soﬁx%g}x rcgrtltggls %r'(f;ihltorho(?4,r5-ed'S ht(ljourgmrtr%geﬁ/zsé}l%l lized

This solution was diluted with acetone (60ml), and then 3-hydroxyquinoline 0.75g and

15 K,COj 2.2g were added to this solution. The mixture was heated to reflux for 1.5 hr.
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 column chromatography
(silica gel, AcOEt:Hexane=1:5) to provide the intermediate compound 186.1 (0.980g) as
a yellow oil.

20

PART 2 |
Preparation of 3-Chloro-5-fluoro-4-(quinolin-3-yloxy)phenylamine
(186.2)
To a solution of 3-Chloro-5-fluoro-4-(quinolin-3-yloxy)nitrobenzene

25  (186.1) (0.980g) and NH,ClI (1.64g) in EtOH(50ml) — H,0 (5ml), was added iron powder
(1.92g). The mixture was heated to reflux for 1hr. After cooling the reaction mixture
was filtered through short celite pad. The filtrate was concentrated, diluted with sat.
NaHCO; and extacted with AcOEt(30mlix3). The combined organic layeres were washed
with brine and dried over Na;SO,. Concentration of solvent afford crude product, which

30  was purified by column chromatography (silicagel, AcOEt:Hexane=1:3) to provide
aniline 186.2 (0.420g ) as a colorless solid.
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10 from hot hexanes/ethyl acetate. Filtration and drying under vacuum

yi el ded the sul phonam de 188 as light yellow crystals (65 ng). 1H NWR
(d6- acet wep/®3% 70 (bs, 1H); 8.16 (d, 1H); 7.71 (d, 1H);PZT/E000/B1B6 (m
2H); 7.42-7.32 (m 3H); 7.11-7.09 (m 2H); 4.32 (s, 2H). M5 (MH) 482.9.

15 EXAMPLE 189 This illustrates thﬁu§¥ﬂ hesi s of sul fonam de 189. By the
nﬁfhoddof exanplg 188, using the a 187 and 4-acetyl - benzenesul f onyl
chl ori de conpoun L NVR

Cd6 ncorongy o e: g%e%?gmﬁ oPﬂtB é}ﬂ&roaﬂﬁﬂhbn‘am (cgﬁkdlm 9roy(§3,mleﬁy%_ght(d 20 219
7.57 (ddichidyro- 57mdtﬁyl7b®2er(qsulf®ta)mde7( 1&6)7 06 (m 2H) 4.33 (s, 2H); 2.61 (s,

3H. M5 (MH: 482.09. VR 90 is if i f
conpound 190. 1 48O REOBTPB L TSRS L@b‘ﬁ {ﬂ’z‘ °ﬁﬁbﬁ§ﬁ}f@%8§‘¥)ﬂfa'ﬂfq%g 101

2- ch4 or prgh:2) 'W@O%Zﬂﬁ%’xd(&(ﬂZml)l“@s AddEd)2 Avdrhibrssol ved in DVF (5 nll) 5
and treated with q§? 11.5 mml ). The reaction m xtur mas heat ed

to I50 omﬁméhéengasesel\ﬁmmhw #i¥ige dheuixhire wap slipekalreem fopllgs The 17 3
nmmo
) VeS8 A0S AW fudBia il EalPRFLi0n Ehithith e iRy SRR, TO 7S C. After S

hour s, Was" P e reaction poured into 150
mL of deaicoEtZRftan@tle). Wht hrodugowauisitataietd ihiyrigxanclbgiver tétbd @inipuad was
collected by filtration and rinsed several tines with distilled water. 10

The pr o228 é73e) Bk WHder a stream of alr for 15 minutes, then under

vacyum over ni ght f t (3.4
nggeneous by TLEh?Eﬁﬁ@R@%ﬂE@R%SQﬂ% thhy(?gcgrg?éﬁkﬁﬁép%thb 281 0
EXAIVPLE7119@1HEmY mﬁ(lﬂilcgs&n aHe); nmusyml)efsnssmmmnnpar%(mns) See above. A

round- bott oned f of conpound 190,

Lo o R TR Shh S | e M3 Shrps] 6 e . of a 20126

EXAMPLE 187
15 This illustrates the synthesis of 7-chloro-2-(2-fluoro-4-amino-benzyl)-

benzoxazole 187.
To the nitro compound 149 (419 mg, 1.4 mmol) in ethyl acetate (10 mL)
was added SnCl,+2H,0 (1.2 g, 5.5 mmol). The reaction mixture was heated to reflux for
30 minutes. After allowing to cool to room temperature, the reaction mixture was poured
20  into 13 mL of saturated 2N KOH,q). The layers were separated, and the aqueous layer
extracted 1 x 30 mL ethyl acetate . The combined organic layers were washed with
saturated brine and dried over Na;SO4. Afier concentration, the yellow oil was purified
by radial chromatography (2 mm silica gel layer Chromatatron plate, 3:2 hexanes:ethyl
acetate). Eluant containing the desired product was concentrated to 194 mg of am;line
25 187.
'H NMR (ds-acetone) & 7.58 (dd, 1H); 7.39-7.31 (m, 2H); 7.11 (t, 1H);
6.50-6.43 (m, 2H); 4.94 (bs, 2H); 4.21 (s, 2H). MS (M+H) 277.1.

EXAMPLE 188
30 This illustrates the synthesis of sulfonamide 188.
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suspensi on of Raney N ckel in water was added. The reaction was then
stirred under a hydrogen balloon at roomtenperature for 24 hours. Raney
Ni ckel wasovosewsved by 20 filtration through celite, and ther/estousimsn was
concentrated in vacuo. Recrystallization from ethanol and hexanes gave
1.01 g (609 of aniline 191 as of f-whi needles. M5 (MtH) 261.0. EXAMPLE
1.92 25 This illustrates the synthgesi ‘ pound 192. (See Tabl e bel ow)
A Qiﬁ 191 (144 ny, 0.55 mol),
.55 mmol ), 2,6-lutidine (97
70 nL). The reaction was
en diluted wth 20 nL of
nmet hyl ene chl ori de and washecd ¥ PCT/ US00/ 18178 wth 10 nL of
IN HO and 10 nL of brine. The organics weresdried over Na2SO4 and
concentrated to a clear oil. This oil was further purified using silica gel
fl ash chronat ogr Epapple 188 desCTEd fracti ons were conbi ned and concentr at ed
to a stiff foam _The predugt .was_ ystallized from nethyl ene chloride
and hexanes to yigrﬂn@gégggggqxﬁ%%éﬁ# conpound 192 as white crystals. 'H
NVR (d6-DVBO) 6 1%02ailindHi87%$95 m@, 0.34 (kb)) ¢h actthné (HAL) Waskddéd Bl6-d, J=2.1
Hz); 7.69-7.63 (3H, m; 7.48 (1H, dd, J=7.3, 4.3 Hz); 7.31-7.29 (3H m;
7. 185 ( 1 hytidingd 60 3903 1 nemel) lapyl 2, 4vickipra-henzeresnlfqma chivgidei(3hme, 828npl es of

Tabl e 25 r epared f.r i | kD 91 and 10. the corr i;ng sul fonyl
chl ori d@“‘%\@’ ﬁ%g{"ﬁ‘gﬁ%@bﬂ“&}f’ﬁwgeﬁ .°“*i‘°‘a@?eer e?@“’“d’é"‘?‘gﬁ “%?—19‘%@%% \ DC O
IN  Exappbg&gits Bofa phug b dilica gel. After concentration, the yellow oil was purified by

radial chromatography (1 mm silica gel layer Chromatatron plate, 3:1 hexanes:ethyl

ng, 0.55 nmmol), catalytic®
allowed to stir overnight.

acetate). Eluant containing the product was concentrated and the residue recrystallized
10 from hot hexanes/ethyl acetate. Filtration and drying under vacuum yielded the
sulphonamide 188 as light yellow crystals (65 mg).
'"H NMR (ds-acetone) 8 9.70 (bs, 1H); 8.16 (d, 1H); 7.71 (d, 1H); 7.60-
7.56 (m, 2H); 7.42-7.32 (m, 3H); 7.11-7.09 (m, 2H); 4.32 (s, 2H). MS (M-H) 482.9.

15 . EXAMPLE 189
This illustrates the synthesis of sulfonamide 189.
By the method of example 188, using the aniline 187 and 4-acetyl-
benzenesulfonyl chloride compound 189 was obtained as light yellow crystals.
'"H NMR (ds-acetone) 8 9.50 (bs, 1H); 8.11 (d, 2H); 8.11 (d, 2H); 7.98 (d,
20 2H); 7.57 (d, 1H); 7.42-7.32 (m, 3H); 7.12-7.06 (m, 2H); 4.33 (s, 2H); 2.61 (s, 3H). MS
(M-H): 482.9.

EXAMPLE 190

This illustrates the synthesis of compound 190.
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15 192 d HOA H467 193 A HO M 481 194 v HOA M 195 d H CF3 H 501
196 HH -COWe H 441 20 197 [2-chloro-5-pyridyl] 434 EXAMPLE 193 'H NMR
(d6- DVBOw@ ofidns19t (1H, s); 8.14 (1H, s); 7.87 (1H, s); 7.B6FUS@LSIT2H, m) ;
7.50-7.48 (1H, m; 7.32-7.28 (3H, m); 7.19 (1H, dd, J=8.9, 2.7 Hz); 2.40
(3H, s). 25 M5 (MH) 481 142 \\g,01/ 00579 PCT/ US00/ 18178 EXAMPLE 194 ' H
NVR (d6-DVBO 6 10.92 (1H, s); 794(1H s); 7.8827.60 (2H m; 7.54 (1H,
s); 7.49 (1H, dd, J=4.8,1.6 H; ; 7.16 (1H, dd, J=8.9,
2.6 Hz); 2.56 (3H, s): 2.36 ( 5 'H NVR (d6-DVBO) S
11.36 (1H, s); 8.32 (1H, d); 8Y18 [LH, s); 7. ; dd); 7.64 (2H, dd);
7.47 (1H, d); 7.31 (3H M 7.20 (1H—d®. M5 (MH) 501. 10 EXAMPLE 196 'H
NVR (400MHz) (d6- DMSO) ; , dd); 7.97 (2H, d); 7.62
(2H, d); 7.49 (1H, t); t); 2.62 (3H, s). Ms (MH)
441.0 EXAMPLE 197 15 04 (1H, s); 8.89 (1H, s); 8.34
(1H, dd); 8.05 (1H, d); 7.87 (1H, d); 7. (1H, dd); 7.52 (1H, t); 7.38
(14, d); 7.25 (1H t);19019 (1H t); 2.62 (3H1%). M5 (MH 434.0 EXAMPLE
198 20 Preparation of 3-Chloro-4-(quinolin-3-yloxy)nitrobenzene(198) To a
sol ution of 3-hydroxyquino|ine (1.00g) and 3-chloro-4- fluoronitrobenzene

Eéf I2l11>€<’)edi Pof‘cﬁ]?nfkﬁﬁy&h o g&ﬁﬁgg’r eac M‘ﬁ) &gggla?o-e[bﬁhlg IFIF;{E?%%‘P?N ough

5  and treated with Cs,CO; (3. 7 g, 11 5 mmol). The reaction mixture was heated to 50 °C

until gas evolution stopped. 2-chlorobenzoxazole (2.65 g, 17.3 mmol) was added, and
then the reaction mixture was warmed to 75 °C. After 5 hours, the heat was removed and
the reacfion mixture was poured into 150 mL of deionized water with vigorous stirring.
The precipitate was collected by filtration and rinsed several times with distilled water.

10  The product was dried under a stream of air for 15 minutes, then under vacuum overnighit
to afford compound 190 as an off-white solid (3.4 g), homogeneous by TLC (R=0.55, 3:1
hexanes:ethyl acetate). MS (M+H) 291.0

EXAMPLE 191
15 This illustrates the synthesis of compound 191. See above.
A round-bottomed flask was charged with 2.01 g (6.93 mmol) of

compound 190, 50 mL of isopropyl alcohol, and 20 mL of THF. Then 0.5 mL of a 50/50
suspension of Raney Nickel in water was added. The reaction was then stirred under a
hydrogen balloon at room temperature for 24 hours. Raney Nickel was removed by

20 filtration through celite, and the solution was concentrated in vacuo. Recrystallization
from ethanol and hexanes gave 1.01 g (60%) of aniline 191 as off-white needles. MS
(M+H) 261.0.

EXAMPLE 192
25 This illustrates the synthesis of compound 192. (See Table below)

A round-bottomed flask was charged with aniline 191 (144 mg, 0.55
mrnol) 2,4-dichlorobenzenesulifonyl chloride (221 mg, 0.55 mmol) 2,6-lutidine (97 mg,
0.55 mmol), catalytic DMAP, and acetone (3.0 mL). The reaction was allowed to stir

overnight. The reaction was then diluted with 20 mL of methylene chloride and washed
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a short celite pad. The filtrate was concentrated to provi de conpound 198
(2.07g, 25 quant.) as a brown oil. "H NVR(300MWHz/CDCl 3) S 7.02(1H, d,
J=9. 1Hz) W@ obasIH, m, 7.72- 7.80(3H, m), 8.10-8.18(2H, npcT/@seBgitd, d,
J=2.7Hz), 8.82(1H, d, J=2.8Hz). EXAWPLE 199 30 Preparation of

3-Chl or o-4- inolin-3-ylo henyl amine (199) To a.solutjo f

ni t robeWi‘én‘g’q@ullé)Qf(lly. I@@bgnda%&m&/‘(’ﬂz §h"g?r(g?ﬂlc?s_:t"’®“? ‘?r(eﬁ’dﬁ’% 2 nd1o m ),
dd i L . i : : 43 WO 01/ 00579

Por usog s SReR R Plead . DA ot FAE eifier Hliaub e RliesdiMast (S, 10 O e

filteredhrbhaoggphyhdihe desitddt feacpians waileeombinedsnd cansentreteddmt stffddamdi | ut ed

with sat, NaHCG3 (30ml) and,extacted, wth AcOEt(30m). T nbi ned

or gani c Th&p gct\,%éseree@ét}arﬂgeq\frpﬂm rBF‘?‘W@“? shigride Q?%ﬁex&f‘?s)eta yggg'lg 4.

Concent rexoi YUY Bfnpblifd $92 ¥eRhitdérygaded the aniline 199 (1.77g, 5 95%as a
yel l'ow sol'1'd. TH NVR(300MHz/ 3) 8 3.77(2H, brs), 6.63(1H, dd, J=2.7Hz,

J=8.6Hz), 6.83( 1H HNMBR=@{MFO)E. 19N11(HH, 6); 8124 18d)J=8.0HER A.920(1Hi 2. 8Hz)
7.49( 1H, .56~ 7. 64( 2H, L08(.1H, aJ52. 8 T

St rust wes) gk TaaslaRbm b tinh v, D a et Fas TR 1801 o 26

N2 O ghiN=¥ o gmmkﬁl_mwﬁo\( Z MS(MH 15 200 0 HCO HH372 201 H

HHHH304 203 HC H 352 204 d Cd HOA H406 205 d HHHM 354
( M+H) The additional examples of Table 25 were prepared from aniline 191 and

10  the corresponding sulfonyl chloride by the method of example 192.

Table 25

0,

S
NH

Cl

Example A B C D (M-H)
15 192 Cl H Cl H 467
193 Cl H Cl Me 481
194 Me H Cl Me
195 Cl H CF; H 501
196 H H -COMe H 441
20 197 [2-chloro-5-pyridyl] 434
EXAMPLE 193

'"H NMR (ds-DMSO) 5 11.14 (1H, s); 8.14 (1H, s); 7.87 (1H, s); 7.65-7.61
(2H, m); 7.50-7.48 (1H, m); 7.32-7.28 (3H, m); 7.19 (1H, dd, J=8.9, 2.7 Hz); 2.40 (3H, s).
25  MS (M-H) 481
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20 206- d HMe HH 354 (MH) 207 d d HHH372 208 d H- SO2M HH
416 EXAMPLE 200 25 This illustrates the synthesis of conpound 200.

2- am no- &vahi/asebenzot hi azole (3.68 g, 20 mml) and 1, 2, 3pCT/HUSHI/B1T3- 5-
nitrobenzene (4.53 g, 20 mmvl) were dissolved in anhydrous DVSO (10 ni).
Solid K2C33 (3.04 g, 22 mmol) was added and the reaction m xture heated to
150 C for 4 144 WD 01/ 00579 PCT/EXAYIBBEAIE hoyrs. Let cool, then poured

into 200 nL de! onn wa(;deper ai Iil89 Illo%?gjéé&[/ 85-9'&02[2ﬁdm i ch was

col l ected byflltr tio epr et hyl
acet at e7fsq élHdS) Thae (YH| 4@ w=38l1. @Iﬂms 3su$ PR (3iedm); . na)@mudg!—seg l2y6 acetate
and heated to reflux. After cooling to roomtenperature, filtration,

ri nsi ng B2 3Rl ); 23 @Fesh fol | oned by hexanes, and drying under vacuum
prov%lc\ilgd the nitro conmpound 200 as a yellow powder. (1.06 g) "H NWR

. (d6- O S8.37 (s, 2H); 7.76 (bs, 1H); 7.30 (dd, 1H); 7.23 (bs, 1H). M
(MH 372 10 EXAMPLE 201 This i IEXAMBEEJI9She synt hesis of conpound 201. To

o) 10 THE. ( 16 MONNALaBNSOR nRT18 o SH 3?2&%1" ; %ﬁitﬁ@léhﬁ%m{( 575 0
in THE Qé}.]( 1&8}{{@ Wgtq_ﬁedpro htgﬁt 2@50 ﬁjI tﬁ\ql}g)htsot en quenched

into wa uct ext act net hyl ene chl ori de
and purified by flash chromat ography to afford corrpound 201 (300 ng) as a
yel l ow solid. 1H NWR (d6-acetone })5 P]Z r s, 1H, 9.214 (br d, 1H),
8.346 (m 2H) 7891(d J=8 Ht 98, (d, =8 Hz, 1H), 7.466 (t,

J=7.2 Hz, Mg&o&r&g% M§@2 0821\659%{‘@ l\%%ofls (2%9 dFANPLEIR02 This

illustrat es the synt hesi
d); 7.62 (2H, d); 7.49 (1H, t); 7.31 (3H, m); 7.22 (1H, t); 2.62 (3H, s). MS (M-H) 441.0

EXAMPLE 197
15 'H NMR (ds-DMSO) & 11.04 (1H, s); 8.89 (1H, s); 8.34 (1H, dd); 8.05
(1H, d); 7.87 (1H, d); 7.67 (1H, dd); 7.52 (1H, t); 7.38 (1H, d); 7.25 (1H, t); 7.19 (1H, t);
2.62 (3H, 5). MS (M-H) 434.0

EXAMPLE 198

20 Preparation of 3-Chloro-4-(quinolin-3-yloxy)nitrobenzene(198)

To a solution of 3-hydroxyquinoline (1.00g) and 3-chloro-4-
fluoronitrobenzene (1.21g) in Acetone(20ml), was added K,CO3 (2.86g). The
mixture was refluxed for 1hr. After cooling the reaction mixture was filtered through
a short celite pad. The filtrate was concentrated to provide compound 198 (2.07g,

25  quant.) as a brown oil. _

'H NMR(300MHz/CDCls) 5 7.02(1H, d, J=9.1Hz), 7.61(1H, m), 7.72-

7.80(3H, m), 8.10-8.18(2H, m), 8.45(1H, d, J=2.7Hz), 8.82(1H, d, J=2.8Hz).

' EXAMPLE 199
30 Preparation of 3-Chloro-4-(quinolin-3-yloxy)phenylamine (199)
To a solution of nitrobenzene 198 (2.07g) and NH,Cl1 (1.84g) in EtOH
(40ml) — H,O (10 ml), was added iron powder (1.92g). The mixture was heated to
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~C d HYSI HSI HM M 202 203 25 By the nmethod of Abuzar et al,
(I'nd. J. Chem 20B, 230-233 (1981)) 2 chloro-4-nitro phenyli sothi ocyanate
(Lancast avQ o(/3525g) was coupl ed with 2-am no-4- chl orot ol peveEs¢udLse®g) i n
rel uxi ng acetone to formthe m xed thiourea 202 (1.5g). 145 WO 01/ 00579
PCT/ US00/ 18178 "H N 10. 02 8.373 (m
1H), 8.refyx foR 1hpfftercop, ilgg(%&?reﬂa t‘“%#’t)as %ﬂ)e%eféhreagh gh%%e . 1H), 7.268
(dd, ‘J pa% Afhe%rltri't'é wayEchengat%§7d1fu$ed with sat“’ﬁal(l@b‘;"b(ﬁﬁ ant'f\@)!?‘tlacteﬁal cd.: 47.20
uC, 3.11 9%, 11. YN, T ound 4 %C, 3.15 %N, 11.69%N\. 5 EXAVPLE 203
This ilwitls Wc@ﬂze@om)e Bhgreohbiied wgam@mww@rgwsheﬁcw@ bivagt G9aliandon of

t hi oure 2 0) .Qr o } (0.6 g
sl ow y. ‘f}‘fﬁ ﬁf&?& §c?1ﬁ5aﬁ10ﬂggﬁgcfo§v§nr eﬁr g&%gg?gf"@% 10 cooli ng,
t he ssolgydg ag\gggllmlsblapt ed by filtration and then triturated with acetone to

afford benzot hi azole 203 as its HBR salt 69%;3 ' H NMVR DIVBO) S 8.989
(br d, J=8 HNMR(388MHz{CDGL) 543. F&(ZHMS) (3Y1 dd.dg2- ﬁzg 2, 2.8 Hz,

For molz%ﬁéf T%éﬂég et i G B o2, e 2l

9. 66 %‘dz4ﬁ>£HNFHaE7 864 6H(IIS, h), BB 111 @Y 8t86¢ 18l BeheHEs of conpound 204. By the
nmet hod of exanp i es 202 and 203, 2,6-dichloro-4 20 nltrogheﬁll i sot hi ocyanat e

(GB 1131780 ( 1966?1)6 e tueesuior eenmplen20p-208are illustratediin Tabl formthe
coryrespondi ng m xed thiourea which was cyclized with bromne to afford
benzot hi azol e 204 suitable for use in the next reaction. M5 (MH) 406

Table 26
NO,
(o]
™
\
{ X
4 Y
EXAMPLE V W X Y Z MS(M-H)
15 200 Cl H Cl H H 372
201 H H H H H 304
203 H Cl H H Me 352
204 Cl Cl H Cl H 406
205 ' Cl H H H Me 354 (M+H)
20 206 Cl ° H Me H H 354 (M+H)
207 Cl Cl H H H 372
208 cl H-SOMe H H 416
EXAMPLE 200
25 This illustrates the synthesis of compound 200.

2-amino-6-chlorobenzothiazole (3.68 g, 20 mmol) and 1,2,3-trichloro-5-
nitrobenzene (4.53 g, 20 mmol) were dissolved in anhydrous DMSO (10 mL). Solid
K,CO; (3.04 g, 22 mmol) was added and the reaction mixture heated to 150 °C for 4
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EXAMPLE 205 25 By the nethod of exanple 200, benzothiazole 205 was prepared
in 78% vyield as a yellow solid. M5 (MtH) 354. EXAMPLE 206 By the nethod of
exanpl e 30091/snzot hi azol e 206 was prepared in 30% 30 yi pCOUa®/B18el | ow

solid. M5 ( I\/H—l) 354 EXAMPLE 207 Th| s illustrates the synthesis of conmpound

207. 146 01/ 00579 PCT/ US 7~ d| r ben h |l e (Exarrpl e
73.2) (B g et RO g%ﬁ’?{ﬂoj’lreélﬁaggz i%ﬂc’g ngzf’ |t?‘o§n| ﬁ)tr‘{veéc?@o g,

ol ) V‘ﬁx"e&pﬂib&&@dh\{&ﬂwhﬁo@l@b&éd b9 WitrdNdQ fled Brtdthpts to &@édlﬁb ﬁamc(m 1 g, 12 5
mmol ) was added and the reaction m xture heated to 80 C for 16 hours. Let

cool , t ¢thyl f}?@@ﬁee@ﬂ%t ‘Bhexydlon sobd wistsuppengsdtivslOqak jof gy hagstia s was 5
neut ral jze raﬁuﬁﬁ%&éﬂ%s gm b3 B auﬁe'fﬂmomsﬁgw%t 0 Rethtel 00 nL of

ethyl ace gani c ayers wer e ‘was saturated -

bri ree, ﬂﬂio&dd(by%xadvg,%dldrymg umicﬁd/,acmnni poovidedrthe sitecotmpoanyg 800 aswa br own

sol i d. T i nsol ubi Lééé of this conpound prevented purifi cati on, so the
crude nié? %‘PW%ES Jdirectly in the next reaction. 10 'H NMR ( 400MHz)
(d6-acetone) S 101 ; , t ] d, 1H);
7.21 (dd, 1H). NS}?M%%]%N%SO)ESX%%%@ 25%1_9 762bs§ZHrre7t%1% oleZxarrp es 202
and 203]HY, BSdiMIH)372- 4 15 ni trophenyl i sot hi ocyanate (GB 1131780 (1966))
was coupled with nmethyl-(4- am nophenyl)-sulfone to formthe correspondi ng
m xed thi ourea which was cyclized with bromne to afford benzot hi azol e 208
sui {gbl e for use in the next reggih@fppEHoNVR (DVMSO) 8 8.44 (s, 2H), 8.28
(br s, 2H), 7.82 (br d, 1H), 7.41T (br d, IH), 3.19 (s, 3H. M5 (MH) 416.
20 EXAI\/PLES 209- 2Tﬁxs|muhm(ate|s®lne gyinthelsis qﬁlc0mpom‘r§1r20dat| ves of Table 26 by the

:TFT Bg?fa?fede:(ﬁnggﬁpéi SQI}I%OH 0%3%‘01’0% nltrg aniline ?fgcor({I)O%gS%puglll pgut%)Q{dl I nes

(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
15 mL). The product is extracted with methylene chloride and purified by flash
chromatography to afford compound 201 (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, J=7.2 Hz, 1H), 7.321 (t, J=7.2 Hz,
1H). MS (M-H) 304.

20
EXAMPLE 202
This illustrates the synthesis of compound 202.
NO, NO,
Cl —_— Cl
H S | H S |
H N
Me Me
203
25 By the method of Abuzar et al, (Ind. J. Chem 20B, 230-_233 (1981)) 2--

" chloro-4-nitro phenylisothiocyanate (Lancaster) (0.95g) was coupled with 2-amino-4-

chlorotoluene (0.69g) in reluxing acetone to form the mixed thiourea 202 (1.5g).

145



The structures for exanples 209-216 are illustrated in Table 27. 25 Table
27 NH2 CI HN ' WX Z Y 147 WO 01/00579 PCT/ US00/ 18178 EXAMPLE V WX Y
Z MS(MrHw@O0Pod79 H G H H 344 210 HHHHH 276 211 H CpcHUBbo/1sSMB 324 5

212 d d HA H378 213 d HHH M 324 214 d HMe HH 324 215 d d H

o 7o (3. by, % 2ol el b B AR IRETS %, o,
(b 5m'\/ﬁi£7"ﬂ*a|z£)1 (&% 1@&%&5/&%)2@& 2o BYRNPYEE (8010 09, L S ), 7. 48

(br r (%)
(NH—l) 3283EX<99\I3’H1EM&8\42H)GS§de\I@®'PaW§s 4?8@ e@&ﬁ%ﬁ&n‘(ﬁ@yﬁﬂ%@u@ccordl ng to

the pro??g?r/?%gfys%gﬁqql@ﬁg to afford conpound 215 as a greeni sh/ gray

solid a Ii'zat'f'on from hot ethyl acetate/hexanes (1.14 g). 1H
NVR £ 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, ZH)EXAM LEI-2|)03344 0
This illustrates the synthesis of compound 203.
To a cool solution of thiourea 202 (0.63 g) in chloroform (6 mL) was
added bromine (0.6 g) slowly. The mixture was then heated to reflux for 2 hours. On
10  cooling, the solids were collected by filtration and then triturated with acetone to afford
benzothiazole 203 as its HBR salt (0.5 g).
'H NMR (DMSO) 6 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 (brs), 2.557 (s, 3H). MS (M-H) 352.
Anal.: calc for M+0.9HBr: 39.38 %C, 2.34 %H, 9.84 %N; found: 39.;44 %C, 2.35 %H,
15 9.66 %N.

EXAMPLE 204
This illustrates the synthesis of compound 204.
By the method of examples 202 and 203, 2,6-dichloro-4-
20  nitrophenylisothiocyanate (GB1131780 (1966)) was coupled with 3,5-dichloroaniline to
form the corresponding mixed thiourea which was cyclized with bromine to afford

benzothiazole 204 suitable for use in the next reaction. MS (M-H) 406

EXAMPLE 205

25 By the method of example 200, benzothiazole 205 was prepared in 78%
yield as a yellow solid. MS (M+H) 354.

EXAMPLE 206
By the method of example 200, benzothiazole 206 was prepared in 30%

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

EXAMPLE 207
This illustrates the synthesis of compound 207.
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25 EXAMPLE 216 'H NVR (DMSO) 8 10.08 (s, 111), 8.31 (s, | H), 7.76 (d,
J=8.4 Hz, | H, 7.57 (d, J=8.4 Hz, 1H), 6.73 (s, 2H), 5.90 (s, 2H), 3.17
(s, 3H). wo(/MsH) 388 30 EXAMPLES 217-238 Sul fonation of paeuUsewisiTses of
Tabl e 27 by the nmethods of exanple 3 or 192 provides the conpounds

RS 0 TR BT I 2 0
G H d gfdnidr&a4hiddshilihe ﬁ‘% l*d.ﬂnnid%ﬂvex’eldﬁﬁﬁ@d ir2dithy@ous DMSOH1®mIY. O H H
22000 HA HHH H 482 221

584 , O HCF3 HHHHHHS516 10 222 d H
a Me HSPHCsGPuEd 2,223 mmol) was added anq the reacijpn gugturebeated to §0GEFfoH g H ¢

A, ot B o R T B O 58
CF3 $1 Cheutratzed With 2betic 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.
10 '"H NMR (400MHz) (ds-acetone) & 10.35 (bs, 1H); 8.36 (s, 2H); 737,
1H); 7.30 (dd, 1H); 7.21 (dd, 1H). MS (M-H) 371.9.

_ EXAMPLE 208
By the method of examples 202 and 203, 2,6-dichloro-4-

15 nitrophenylisothiocyanate (GB1131780 (1966)) was coupled with methyl-(4-
aminophenyl)-sulfone to form the corresponding mixed thiourea which was cyclized with
bromine to afford benzothiazole 208 suitable for use in the next reaction.

'H NMR (DMSO) & 8.44 (s, 2H), 8.28 (br s, 2H), 7.82 (br d, 1H), 7.41 (br
d, 1H), 3.19 (s, 3H). MS (M-H) 416.

20
EXAMPLES 209-216
Reduction of the nitro derivatives of Table 26 by the methods of example
32 or example 175 gave the corresponding anilines illustrated in Table 27.
The structures for examples 209-216 are illustrated in Table 27.
25
Table 27
NH,
Cl
O~
\
{ X
z Y
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2300 HO M d HHHM 544 231 HH-COM HO HHHM 20232 d Hd
HCO HM HH530 2330 HCF3HO HM HH564 234 HA M d HM H
H 544 2360@/m0d7C) HO O HHHS550 236 A HCF3 HO CPCHUBHIASSSS 25 237
d HO HO H- SeMe, H H 594 149 WD 01/00579 PCT/US00/18178 238 O H
CF3H O H - SCeMe H H 628 EXAVPLE 217 1H MyR (d acetone)l\g é\fl (bs 1H)
8.51 (s, 1H): 7.74EXAMBRE ¥ 70 W X 11y Y 7 474 (o S ?'a
7.28 (dd, 1H): 2.4f (s, 3He; M5 M H cp63.§ EXAMPLE 218'3
(d6-acetone) 6 9. (bs, ﬁf 8.22 (d, 1H); 7.78 (d, 1H); 7. 74 (d 1H);
7.67 (dd, 1H); 7.28 (s, 2HH 7.3 (d HiH):H7. 28H(dd, 1H).2%M5 (M H) 549.8 10
EXAVPLE 219 HN (d6- acet e) 81 5(b 1 - 9.22 (bs,, 1H); 8.45 (d,
1H; 8.06 (s, 17 98( L7 H) ; YF. 45 (s, %; 7.36 (d, 1H);
28 (dt, 1H). stﬁer) 583 8 @5 E)%NPLE(;{ZZB HH NI\/R(DI\@Q 8 10.96 (1H,

s), 10.11 (1H s), 8.12-8.22 (1H, broad), 8.06 (1 H, d, 8.6), 7.90 (1 H,
d, 3 = 2.1 H), ntss(lH@bl JH= g §, 2111Hz) e7.23 (1 B4d, J = 3.5

Hz), 7.10-7.20 (3 . 2. 44 (3Hy S). ( 29820E LE 224 ' H NMVR
(DVBO) 6 11.11 (1H 4& F‘ﬁ NMS %ﬂ Iﬁd J= 8 ), 8.16 (2H,

s), 7.94 (1H, d, ﬂr586HZ)C17 1@}7 2H(4I-Hn') H2. 43 (3H,38). M5 (MH)
563.9. np 192.6 C

216 Cl H -SO,Me H H 388
10
EXAMPLE 209
"H NMR (ds-acetone) & 8.78 (s, 1H); 7.29 (d, 1H); 7.41 (d, 1H); 7.27 (d,
1H); 6.86 (s, 2H); 5.42 (s. 1H). MS (M+H) 344
15 EXAMPLE 212
'H NMR (DMSO) 6 10.09 (s, 1H), 7.48 (br s, 1H), 7.31 (d, J=1.8 Hz, 1H),
6.72 (s, 2H), 5.91 (br s, 2H). MS (M+H) 378
EXAMPLE 215
20 Crude 207 was reduced with SnCl,22H,0 according to the procedure of
Example 32 to afford compound 215 as a greenish/gray solid after recrystallization from
hot ethyl acetate/hexanes (1.14 g).
” 'H NMR (ds-acetone) & 8.87 (bs, 1H); 7.40 (dd, 1H); 7.30 (t, 1H); 7.11 (d,
1H); 6.87 (s, 2H); 5.44 (bs, 2H). MS (M+H) 344.0
25

EXAMPLE 216
'H NMR (DMSO) 5 10.08 (s, 1H), 8.31 (s, 1H), 7.76 (d, ]=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

30 EXAMPLES 217-238
Sulfonation of the anilines of Table 27 by the methods of example 3 or
192 provides the compounds illustrated in Table 28.
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25 EXAMPLE 225 'H NVR (DMSO) 6 11.49 (s, | H), 10.44 (s, | H), 8.164 (d,
J=8.4 Hz, | H 7.95 (d, J=2 Hz, 1H), 7.71 (dd, J=8.4, 2Hz, 1H), 7.50 (br
s, 1H), ™w@siady9 J=1.6 Hz, 1H), 7.25 (s, 2H). M5 (M H) 5BdT/800015078\\D

01/ 00579 PCT/ US00/ 18178 EXAMPLE 226 'H NVR(DMSO) 6 11.59 (s, 1H), 10.40
(s, 1H), 8.368 (d, J=8.4 Hz, 1H), : (br s, I H, 8.00 (br d, J=8.4 Hz,
| H, 7.48 (br s, | H), 7.344 (t, ahle 8Hz, 1H), 7.274 (d, J=1.6 Hz, 2 H).
MS (MH) 618. 5 EXAMPLE 227 'H NVR (DySO) g 11.37 (s, 1H), 10.40 (s, 1H),
8.19 (br s, 1H), 7.90 (m 1H), 7. ( 1H), 7.35 (br s, 1H), 7.25 (br
s, 2 H, 2.415 (s, 3H. M5 (MH) %3% AVMPLE 228 'H NMR (d6-DVBO) S
11.44 (1H, broad s); 9.96 (1H bge / (1H, d); 8.19 (1H, s); 7.99
(1H, dd); 7.43 (1H, broad s); / S '707(1H d); 6.97 (1H, t);
2.35 (3H, s). M5 (M- H) 529.9. 48 EXAMPLER29 ' H NVR(d6-DVSO) 6 11.26 (1H,
broad s); 9.96 (1H, broad s); § (1H, d); 7.93 (1H, d); 7.69 (1 H, dd);
7.43 (1 H, broad s); 7.23 (2H .08 (1 H d); 6.97 (1 H t); 2.36 (3H,
s). M5 (MH 564. 20 EXAMPLEV230[ H (d6-DVBO 8 11.23 (1H, broad s);
9.96 (1H, broad s); 8.14 (1H  sN_ 7.88 (1k s); 7.43 (1H broad s); 7.24
(2H, s); 7.08 (1H, d); 6.97 (1H, t \ 3H, s); 2.36 (3H, s). M5 (MH)
543.9. 25 EXAMPLE 231 'H NWR (d6- O A\ O)i (1H, broad s); 9.96 (1H,
broad s); 8.16 (2H, d); 7.97 (2H, d); : H, broad s); 7.26 (1H, s);
7.07 (1H, d); 6.97 (1H, t); 2.62 (3H, 2 2.36 (3H, s).

r4 Y

Example
# A B C D \% W X Y Z MS(M-H)
5 217 Cl H Cl Me C(l H Cl H H 564
218 (I H Cl H Cl H Cl H H 550
219 Cl H CFs, H Cl H Cl H H 584
220 C H Cl H H H H H H 482
221 Cl H CF; H H H H H H 516
10 222 Cl H Cl Me H H H H H 496
223 Cl H Cl H Cl H Cl H Me 530
224 (] H CF; H Cl H Cl H Me 564
225 Cl H Cl H Cl Cl H Cl H 584
226 (I H CF;, H Cl Cl H Cl H 618
15 227 Cl H Cl Me = (I Cl H Cl H 598
228 (1 H Cl H Cl H H H Me 530
229 (1 H CF; H Cl H H H Me 564
230 d H Cl Me C(l H H H Me 544
231 H H-COMe H Cl H H H Me -
20 232 (1 H Cl H Cl H Me H H 530
233 C H CF; H Cl H Me H H 564
234 Cl H Cl Me C(Cl H Me H H 544
235 C1 H Cl H Cl Cl H H H 550
236 C1 H CF;, H Cl Cl H H H 584
25 237 (C H Cl H Cl H -SOMe H H 594
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30 EXAMPLE 232 '"H NWR (d6-DVSO 8 11.28 (1H, broad s); 9.79 (1H, broad s);
8.13 (1H, d); 7.93 (2H, d); 7.70 (1H, dd); 7.44 (1H, broad s); 7.21 (3H,
s); 7.05wakiowdyy 2.30 (3H, s). M5 (MH 529.9. 151 WO OR¢DOSHR18178

PCT/ US00/ 18178 EXAI\/PLE 233 1H NVR (d6- DVSO) S 11.43 (1H broad s); 9.79

E)rlgadb;?&d s)éh (31“?—254 EF? oiir (1 ?:1? HH2S§)G>IVI(RZ,H?193§1 E H;lgegrl EXAI\/PLE

234 'H NVR (d6- DVBO) S 11.22 (1H, broad s); 9.79 (1H, broad s); 8.15 (1H,
s); 7.89 (1H, s); 7.44 (1H, broad S 7 23 (3H, s); 7.04 (1H, d); 2.41 (3H,
s); 2.31 (3H, s). 10 M5 (M - MPLE 235 1H NWMR (d6- acetone) S

9.92  (bs, 1H); 8

7.45 (s, 2H): 7. 3?9‘%(‘(%?@%%6)@ @h’i (J}?) f_‘uz—d ZS &@(M%@ﬂé £ 48 e
236 slH S 2. RS .M HYs879(d, 1 7.46
(s, 3 W?(%g('s,?ﬂ%mﬁ)(d lﬁ) 47528(@(1 111? 4%(9 r\/gS SI(M 23 8.(20 E)l_(DANPLE 237
1H NI\/R(DIVISO) 5 11. 43 (br s 1H) 10 40 (br s, 1H) 8 33 (br s, 1H), 8.16
(d, J= 8 Hz, | H); 7.94 (d, J=2 Mpth 214 753 (dd, J=8.2, 2 Hz, | H),
7.71 (dd, J=8.4, 2 Hz, 1H),7.5 , 7.265 (s, 2H), 3.22 (s, 3H).
M5 (MH 594. 25 Exmlfdgﬁc%todé) WR9((DLVS©)) @22&; 991 br7ggd, 10, 7.74qd40 (br s,
1H), 8.38 (m 2H), (b 1H), 2 (b 1H), 7.77 (dd, J= 8.4, 2
Hz, 1H) 1H775637((d5r11§) 714%)@ 27H)rz§537((§, lli)ﬂ)7 28:{d<_1,91H)(sI\4$3M H)§898M H) 628. 152
WO p1/ 00579 PCT/ US00/ 18178 Tabl e 29

EXAMPLE 219
'"H NMR (ds-acetone) & 10.05 (bs, 1H); 9.22 (bs, 1H); 8.45 (d, 1H); 8.06
(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.
15
EXAMPLE 223
'H NMR (DMSO) 5 10.96 (1H, s), 10.11 (1H, s), 8.12-8.22 (1H, broad),
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 (3H, m), 2.44 (3H, s). MS (M-H) 529.8
20
EXAMPLE 224
'H NMR (DMSO) 5 11.11 (1H, s), 10.11 (1H, s), 8.27 (1H, d, /= 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
25
EXAMPLE 225
'H NMR (DMSO) 5 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 '
30
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a-A X S Exanple # A X Yyield 5 239 SH HCF3 92% 240 SH H CO2H 66% 241
SH CN H 97% 243 SH H CN 49% 245 SH H Me 53% 10 250 d H O 96% EXAMPLE
239 2- Mweapow7b-trifl uoronet hyl -benzot hiazol e (239) | n papUSgyIsiTs t he
procedure of Chaudhuri, N. Synth. Conmun. 1996, 26, 15 20, 3783,

O et hyl xanthic acid, potassium iﬁéAM(lJng%st er, 7.5 9, 46.9 mol) was added

to a solution of 2-bronp-5-tri phenyl am ne (Aldrich, 5.0 g,
20.8 mml) in N, NHNi\ﬂqumsmsrmmbq@ I(H)]VF(MCBQ mH) 83|'6Ba(dl;TiT=><84|m vHY heat ed
to reflux for 4 hours engerature xture was

pour ed § %Q thrisc d Hie- @Q (bét‘i‘dj'a?cf' @ﬁzf ﬂgb 7\?6}8[(1"” 2’114{) (il 6 8l% élHﬁrrF’ fet was

col | ect y6ﬁ&|iﬁa/n st al i zation from 20 CHC13/ Hexanes gave 239
(4.5 ¢ as’ a |te so d1 1H NWVR (400M—Iz DMSO-d6) S 14.00 (s, 1H),
7.94(d, J = 8.1 Hz, 1H), 7.62(dd J 8.4, 1.0 Hz, 1H), 7.48 (d, J = 1.0

Hz, 1H). IVB (MH 234. EXAVPLE Mcapt o- benzot hi azol - 5- car boxylic
acid (240) 2-I\/Ercapto benzot hi xylic acid (240) (3.5 g, 66%

was synt hesi zed ‘f;L Ms‘éf)%ﬁ‘.ﬂ{] Fﬂpqow(g 1a9) @1939} &i1rgdy b am Fl uka,

and potassium dit |oca onate O et 8ster, obtained from Lancaster

accor di 1), 76 3t(bes, pH)p’EBIﬁ(t&sotH),Ck&ﬁu(dbhu,rRH)]\R4&1(&; BH).CMS{M-H)13986, 26, 20,
3783. 30 'H NVR (400MHz, DMSO-d6) S 14.0 (s, 1H), 13.3 (bs, | H), 7.85-7.79
(m 3 H. 153 WD 01/00579 PCT/ US00/ 18178 EXAMPLE 241

2- Mgy capt o- benzot hi azol e- 6- car bgiAMPIE 82¢1)
'H NMR (ds-DMSO) & 11.44 (1H, broad s); 9.96 (1H, broad s); 8.33 (1H,
d); 8.19 (1H, s); 7.99 (1H, dd); 7.43 (1H, broad s); 7.26 (2H, s); 7.07 (1H, d); 6.97 (lH,‘t);
2.35 (3H, s). MS (M - H) 529.9.

15 EXAMPLE 229
'H NMR(ds-DMSO) & 11.26 (1H, broad s); 9.96 (1H, broad s); 8.12 (1H,
d); 7.93 (1H, d); 7.69 (1H, dd); 7.43 (1H, broad s); 7.23 (2H, s); 7.08 (1H, d); 6.97 (1H,

t); 2.36 (3H, s). MS (M-H) 564.

20 EXAMPLE 230
'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.

25 EXAMPLE 231
'H NMR (ds-DMSO) & 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);
2.36 (3H, s).

30 EXAMPLE 232
'H NMR (ds-DMSO0) & 11.28 (1H, broad s); 9.79 (1H, broad s); 8.13 (1H,
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 (M-H) 529.9.
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The title conmpound was prepared using the nmethod of exanple 239, starting
W th 4-am no-3-chl oro-benzonitrile (Lancaster, 5.0 g, 32.7 mol),

O et hyl xamo hi/e057% aci d, potassiumsalt (Lancaster, 11.8 gPCT/BSA/®Butsl ) in
DMF (40 nmL). The mercaptobenzot hi azole (241) (6.1 g, 97% was obtained as a
pal e brown solid. 1H NVR (DMSO-d6) S 14.10 (s, 1H), 8.22 (d, J = 1.3 Hz,
1H, 7.82 (dd, J =8.4, 1.5 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H. M5 (MH)
191. 10 EXAVPLE 242 3- Ami no- 4- C]DXQMPbErmenltrl | e (242) The title conpound

d t he net hod_of e 32, start
A onbor 005 i &7 o 4GB Gir DRSQP 145 (I, B0 Sob. SR brosd : 834 Fe

di hydr at 0 I I nd 242
was. obt - UEE 85 2i0sre af e B sh%@ﬁ%%ﬁéﬂﬁlf@dﬁ?éf@%

Hz, 4H MYMOH)b64) = 2.0 Hz, 1H), 6.93 (dd, J 8.2, 2.0 Hz," 1H), 5. 88
(s, 2H. M5 (MH 151. EXAVPLE 243 20 :

2- Mer capt o- benzot hi azol e-5-carbonitrile (243) The title conpound was
prepared using the nmethod of ex PBR~234Starting with

3-am no-4-chl oro-benzonitrile ( g, 59.0 mmol), O -ethylxanthic
acid, potassium sé\Hﬂ\IMRa(dg—mﬂS@) 8211.22311@,, brﬂ:&?s)79ﬂ\911nl)l bmaWS(lS((lHL) 5.6 g
(49 % of was obtain

( DVBO- d8) 7639%%11@ (7&4 (éH brgpd 8)7755’@ (éH S)J7r04s§113‘ 1’)224i|4)”H 97) %él((éﬂé S) J =8.3

1. 1,4k, Ngs:@é’f gbr s, 1 H. M5 (MH 191. EXAWPLE 244
2- Br ono- thy enyI am ne (244) 30 The title conpound was prepared using

t he nmet hod of exarrple 32, starting wth 1-brono-4-nethyl-2-nitro-benzene
(Lancaster, 10.1 g, 46.7 mmol), é! n £E| Eri ge di hydrate (Al drich, 52.8 g,
233 mol ). 8.2 g (94% of crude 4 was obtained as a pale brown
oil. 154 WO 01/ 00 J Ro (- ) ( 8.1
Hz, 1H), 6.60 (d, %%ﬁgq}’)ﬁgg&ﬁé,?)8926(.1)531%3)3%81361?'§iZ%]iﬁl{z),’gzg{d 5.34
(s, 2H) 1HY. 267 (di, 1H))7.4M8, 2HKH)38BB29 (m, 2H); 7.16 (dd, 1H). MS (M-H) 549.8.
15
EXAMPLE 236
'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.

20 " EXAMPLE 237
'H NMR (DMSO) & 11.43 (br s, 1H), 10.40 (br s, 1H), 8.33 (br s, 1H),
8.16 (d, J= 8 Hz, 1H); 7.94 (d, J=2 Hz, 1H), 7.753 (dd, J=8.2, 2 Hz, 1H), 7.71 (dd, J=8.4,
2 Hz, 1H),7.55 (br s, 1H), 7.265 (s, 2H), 3.22 (s, 3H). MS (M-H) 594,

25 : EXAMPLE 238
'"H NMR (DMSO) & 11.55 (br s, 1H), 10.40 (br s, 1H), 8.38 (m, 2H), 8.22
(br s, 1H), 8.02 (br d, 1H), 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.

152



EXAMPLE 245 5 2-Mercapto -5- Met hyl - benzot hi azol e (245) The title conpound
was prepared using the nmethod of exanple 239, starting with

2- br ono- Svaret/mgle phenyl am ne (244) (4.48 g, 24.0 nmol), Cretrgéaxmmishi c
acid, potassiumsalt (Lancaster, 8.70 g, 54 mmol) in DWMF (35 nlL). The
nercaptobenzothlazole 245 was obtalned as an pal e brown solid (2.31 g,
?3;/% %OloH( [\"\/RZI(—I)DNBZO gg)(G 12 0 1807 E?(ANgLEJ2468&62A|:$ al

. - m S 1) . DA

2, 3-Di chl oro-5-nitrobenzoic acid 26 Mﬁja_Z 3-Di chl orobenzoi ¢ aci d,

obta| ned fromAl drich, (40 g, 0.2 added portion wise to a -20 C
concentrated H2SO4, obt ai ned f¥om cros (233 nmL) solution which was
fitted with a nmechani cal overhead stirrer. During the addition process, a
separate flask contai ning concentrated H2SO4 (50 nL) was cooled to 0 C and
fum ng HNGB, obt aExmuplebm AcrosA (16X6 nlY was sl owigldadded. This sol ution
was .t hen 20 adde ropw se to th 2, 3HD| ch¢1groben20| @Cl d solution at a
rat@ which kept t reaction ure at or-slightly élow 15 C. After the
addi ti on was conpigt e the results}gg Hol utcopawas al kemed to warmto 10 C
over 3 hours. The crude solid material was filtered through afritted
filter funnel, weded with cold $20 (900 nH), and drP&4 under a stream of
air foll owed by h vacuumto y | d gl 7 BJ(44% of4 oduct (246) which 25
cont ai ned 4% of the undesired regl oi sorrer ? 3-Di chl oro 6- ni trobenzoi c,

acid 247) based 5 1H NVR anal ySHs. Hhe fMetrate was3%l ow y poured over
ice and additional solid precipitated. This solid was observed to be a 3:1
mi x¥&re of 2, 3-di#H oro-6-nitrobehzoid acth (247) t 30%

2, 3-di chloro-5-nitrobenzoic acid (246) based on 1H NMWR anal ysi s.

2, 3-Dichl oro-5-nitrobenzoic acid (246): 'H NWR (DVsO-d6) 8 8.63 (d, J 30 =
2.7 Hz, 1H), 8.47 (d, J = 2.7 HEXAMPLE239 Di chl oro-6-ni trobenzoi ¢ aci d:
(247),. "H NWR ( 6 8.02 (d, J = 9.0 Hz,
1H). 155 WD 01/ 0 &W@%ﬁ&%’%‘gémﬂﬁ +33)

1- (2, 3-Di chl or o- Spinhfogsy Q@ﬁﬁ)ﬂrace@ﬁmﬁu&ml\l TQrii op¥Inus 1996, 98,

obt ai ned from Al drich, {125 n) at 0 C was sl ow
15 20,3783, O-ethylxanthlc acid, potassxum salt (Lancaster, 7.5 g, 46.9 mmol) was added to

a solution of 2-bromo-5-trifluoromethylphenylamine (Aldrich, 5.0 g, 20.8 mmol) in N,N-
dimethylformamide (DMF, 30 mL). The mixture was heated to reflux for 4 hours. After
cooling to room temperature, the mixture was poured into ice water and acidified with 2N
HCI. The solid product was collected by filtration. Recrystalization from
20 CHCly/Hexanes gave 239 (4.5 g, 92%) as a white solid.
'"H NMR (400MHz, DMSO-ds) 5 14.00 (s, 1H), 7.94 (d, J = 8.1 Hz, 1H),
7.62 (dd, J = 8.4, 1.0 Hz, 1H), 7.48 (d, ] = 1.0 Hz, 1H). MS (M-H) 234.

EXAMPLE 240
25 2-Mercapto-benzothiazol-5-carboxylic acid (240)

2-Mercapto-benzothiazol-5-carboxylic acid (240) (3.5 g, 66%) was
synthesized from 4-chloro-3-nitro-benzoic acid, obtained from Fluka, and potassium
dithiocarbonate O-ethyl ester, obtained from Lancaster, according to the procedure of
Chaudhuri, N. Synth. Commun. 1996, 26, 20, 3783.
30 'H NMR (400MHz, DMSO-dg) & 14.0 (s, 1H), 13.3 (bs, 1 H), 7.85-7.79
(m, 3 H).
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5 added 2, 3-Di chl oro-5-nitrobenzoic acid (246) (21.7 g, 91.9 mml). The ice
bath was taken away and the resulting solution was heated to reflux for 17
hours (naveni/esired conpl etely dissol ves upon heating). Afper/usaoisiTsg to
anbi ent tenperature, the excess thionyl chloride was renoved under vacuum
and the resulting acid chloride was all oweg to stand under hi gh vacuum for
15 h and used in the next step her purification. 10 To a 1M

sol ution of NaH, §¢ j Ji i ¥ i T | drich, (11.39 g, 285
mmol) in DVF at %%E@P%&%ﬁﬂ%gbﬁ?gﬁﬁl%%ﬁge, obtained form

Al drich, (14.65 niThe ti96cémpommd)wairmoeperetusmgithe meethaked axamgles2i9t i on was

| | owed to. sti. .30, niputes. T id chlori ' d_j.n DVF
(184 i g it aehioo Sizaie LRbasiE S ko { Bindlh iz SndBaalpl
resuy tiﬂ@d,%é&%ﬂuﬁﬂsa‘lﬁﬁaﬁc{}%r,ﬁ'l! verd 1 @nfoll) ih DMF (46nfL)aghanbi ent 15

tenperature was reached foll owed by recooling to 0 C, and sl owly quenching
Wi th exweBsplobrszatuemis24E) (& LBOTH) wasTebiained e e bt Sb. was’ added H2O

wn Eone (500 nif NRAOVEQ AR S FRNER P PLE Lo, 0B Sh TEACES OCF ¢ e

with satgratedyaaueonsold,ines 6305 1) MS (viigdigver Na2SO4, and concentrat ed
under vacuumto vyi el d an oil which was used in the 20 next step wi thout

further purification. The resulting product was dissolved in 111 nL of a
7. 7{05/1 AcOH/ H2Q/ conc. H2SO4, S%ﬂ\hgﬂ ﬁr}q%heat ed to reflux for 22 hours.
The ™ AcOH was renoved under vac by Et OAc addition (200 nL). The
solution was neuBighineslchoroderdbmicrite@2)NaCH, extracted 3 tinmes with

Et OAc (200 nlL). The .conbined organic |ayers were washed twice with

sat ur at ed aqueous TBe HiHecompeungd|yas prepased psing(hsmathodsehexample 3% SHEE at ed

under r e tey STQR Y : um

chr omat g’gtygp%}&rg 3 d@?"%ﬁé"'&@‘ﬁﬁﬁ]é eggﬁg)lq%%?idﬁgl)% %ﬁlgﬁg%%lg}yd%?é ket one 248

as a | i ¢hldribh,ac6MB g,A00damobl BIGR (BMBGfd6)deRothpbilnd 242 Wasoathedias alH), 8. 48

(d, :é 6 ;12 1H), 2.65 (s, 3H). 30 156 WD 01/ 00579 PCT/ US00/ 18178

EXANMPLE: 2 oxy- 4-ni trobenzenet hi ol (249)
yellpavish splidh

2- Met hoxy-4-nitro k. Sy -b i h met hod
of Price and St ac;l,q@?\:ﬁﬁm@ 4 )gﬁ]%%\g@,; 6%%@%3?{%%?? (gﬂ{%%b?{ni Elsglf?/?) yi el d

6.93 (dd, J = 8.2, 2.0 Hz, 1H), 5.88 (s, 2H). MS (M-H) 151.

EXAMPLE 243
20 2-Mercapto-benzothiazole-5-carbonitrile (243)

The title compound was prepared using the method of example 239,
starting with 3-amino-4-chloro-benzonitrile (242) (9.0 g, 59.0 mmol), O-ethylxanthic
acid, potassium salt (Lancaster, 21.23 g, 132.7 mmol) in DMF (90 mL). 5.6 g (49%) of
compound 243 was obtained as a pale brown solid.

25 'H NMR (DMSO-dg) 8 14.10 (br s, 1H), 7.90 (d, J = 8.3 Hz, 1H), 7.70 (dd,
J=28.3, 1.1 Hz, 1H), 7.60 (br s, 1H). MS (M-H) 191.

EXAMPLE 244

2-Bromo-5-methyl-phenylamine (244)
30 The title compound was prepared using the method of example 32, starting
with 1-bromo-4-methyl-2-nitro-benzene (Lancaster, 10.1 g, 46.7 mmol), tin chloride
dihydrate (Aldrich, 52.8 g, 233 mmol). 8.2 g (94%) of crude compound 244 was obtained

as a pale brown oil.
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5 from 1-chl oro- 2- met hoxy-4-nitro-benzene, obtained fromAl drich. "H NWR
(DVSO-d6) 8 7.8 (bd, J = 8.4 Hz, 1H), 7.73 (bs, 1H), 7.62 (bd, J = 8.4 Hz,
1H), 5.8wWos1nadH), 3.95 (s, 3H). M5 (MH 184. EXAMPLE 25BCT/U800/18178

2, 5-Di chl or o- benzenet hi azol e(250) 5-Chl or o- benzenet hi azol e- 2-t hi ol ,

obt ai ned f Al dij ch, 9.9 I d I
chl o?i de, (r)g'[nai negﬁmﬁ&ﬁl\g‘??éﬁﬁ) 5 ?gg (htgl\ggﬁgﬁzgﬁﬁ)’?%gw{%rﬁ%zﬁllﬁ%’ngwed by
heat i ngglyg (5@) 1& 897 1 33 YL (sTPR), P20 W SHVaaSqapiedgepoured slowy over

ice water and stirred forﬂg’o m nutes. The product precipitated out of
solution as a 15 yellow solid and was col |l ected by vacuumfiltration and
dried under a streamof air fol kgh vacuumto give 1.92 g (96%
of conmpound 250. . 'H NWR (400 ; S$8.18 (d, J =87 H, 1H, $.1
(d, § = 2.0, 1H) 2-MeRQp(cid-Mbthylbenzothidzoliz(243H) . 20 Table 30 Table 30

LA A S L LS ok il asmtittd o Lo
w0 017 obe gest) b s g LR i g EPA £ 2 Ot D B By 050
~ 5-CF3 ChcidGsavhssitiYsal2@@néaste 870 g S4980tol) in DMF (35 mL). The

mercaptobenzothiazole 245 was obtained as an pale brown solid (2.31 g, 53%).
10 'H NMR (DMSO-dg) & 13.70 (br s, 1H), 7.56 (d, J = 8.6 Hz, 1H), 7.15-

7.10 (m, 2H), 2.38 (s, 3H). MS (M-H) 180.

EXAMPLE 246 & 247
2,3-Dichloro-5-nitrobenzoic acid (246)

15 2,3-Dichlorobenzoic acid, obtained from Aldrich, (40 g, 0.21mole) was
added portion wise to a 20 °C concentrated H,SOs, obtained from Acros, (233 mL)
solution which was fitted with a mechanical overhead stirrer. During the addition
process, a separate flask containing concentrated H,SO4 (50 mL) was cooled to 0 °C and
fuming HNO3, obtained from Acros, (16.6 mL) was slowly added. This solution was then

20  added dropwise to the 2,3-Dichlorobenzoic acid solution at a rate which kept the reaction
mixture at or slightly below —15 °C. Afier the addition was complete the resulting
solution was allowed to warm to 10 °C over 3 hours. The crude solid material was
filtered through a fritted filter funnel, washed with cold H,O (200 mL), and dried under a
stream of air followed by high vacuum to yield 21.7 g (44%) of product (246) which

25  contained 4% of the undesired regioisomer (2,3-Dichloro-6-nitrobenzoic, acid 247) based
on 'H NMR analysis. The filtrate was slowly poured over ice and additional solid
precipitated. This solid was observed to be a 3:1 mixture of 2,3-dichloro-6-nitrobenzoic
acid (247) to 2,3-dichloro-5-nitrobenzoic acid (246) based on 'H NMR analysis.

2,3-Dichloro-5-nitrobenzoic acid (246): 'H NMR (DI\}ISO-dt;) 5 8.63(d,J

30 =2.7Hz, 1H), 8.47 (d, J = 2.7 Hz, 1H). 2,3-Dichloro-6-nitrobenzoic acid: (247). 'H
NMR (DMSO-d¢) 3 8.22 (d, J = 9.0 Hz, 1H), 8.02 (d, ] =9.0 Hz, 1H).
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5261 6-CN C H93% 262 5-CNd d 99% 263 5-CN Cd H 92% 264 5-Me C
-COwve 98% 10 EXAMPLE 251

1-[ 3- Chl avooR605%9 chl or o- benzot hi azol - 2-yl sul f anyl ) - 5- ni t r BEPISEYIS) 7S

et hanone (251) To a 0.55M sol uti on of 5-chl oro-2-nercaptobenzot hi azol e,
obtained from Aldrich, (5.55 g, 27.5 mmol) in DVMF at anbient tenperature
was added NaH, 60%oil 15 dispersion obtained fromAldrich, (1.2 g, 30.0
mol ) portionw se followed by 1-gRAMPY RM4Q" O- 5- ni tro-phenyl) - et hanone
(248) (5.83 g, 25 mml). The reaction solufion turned from bright orange
to deep red upon adéﬁemtémmeﬁ nifve-phenylnethanone @48l ed to 60 C for 1 hour.

The m xture was a co f.or cou oduct was
precipitated out Pqé\%f%lﬁ?%?‘}j y°‘ftﬁ%‘e§|‘°f8w glﬂ%m&gn 8}%)@38%@%?5 ‘?y After |h
of s§i M addd 2. Didorer Deiteibemetic sad (B8 (D7 gamwmcnbtrm {ceathovarzy a buAnal .

calcd.: er funnel, dried under a stream of air for 3h, and triterated with

a1:1 Né@em@wzzmd theiregulting J0gpnvas heated yo flpxdonl yhewysdnotgracs1 a5 an
| f h
rother EonbielSisitis i hedided, el Coin oy afibRic IARBLERE pdUt! 1) 0 10

( DVSO- d@hiosy/1&hBide dvas Jermovkdaunider va’bhb)lm aAd 6he wsulfing a@d4hidride iy allo®Bd 8. 05 (d,

5 2 56( |S_|Zté stéquq; \ (éngghf_\%cwég _for21 SOh and useclium th?a n5e)§t s(tgpd\’zvit}]xoﬁt Brher p%ﬁ%cell_gdn H,

- | 30
(5530 D 18Pyl op AT ot kst b A BRI, AR psathe 30,

(252) \WmPMF etph?@ovas SRWy ﬁaldndl cﬁethjdhmimlatb- blbtamledf@hmAﬂdrmheﬂzleﬁﬁenLo bt ai ned

from Al I’I ch, 158 01/ 0 579 / US00/.181 ) )

5-trifl érﬁdﬁwﬂﬁom‘ﬁm hg e IB Solon (V%@}IOWﬁZ o stinfor 30 miRHAL TS

descri bggigi dBl&?ﬁ%'WJthssgﬁ'%d 1nﬂ SQWQO@y&dé& qu,caﬂnu‘-fa?o tﬁe , 1H),
8.38-8.32 (m 2 H), Ayl 1H, 2.5 Hz, 1

H), 8.0%eqction mnctug:' ﬂhqzesq‘[tmg soltm(gl \ymhem a]}Qv@dgo stir gor 16 h as ameeﬁt

15  temperature was reached followed by recooling to 0 °C and slowly quenching with excess
2M aqueous HCI (200 mL). To the crude reaction was added H,O (500 mL) and EtOAc
(500 mL). The aqueous layer was extracted three times with EtOAc (500 mL), the
organic layers were combined, washed four times with saturated aqueous brine (500 mL),
dried over Na;S0Qy,, and concentrated under vacuum to yield an oil which was used in the
20  next step without further purification. The resulting product was dissolved in 111 mL of
a 7.7/5/1 AcOH/H,0/conc. H,SQ4, solution and heated to reflux for 22 hours. The
AcOH was removed under vacuum followed by EtOAc addition (200 mL). The solution
" was neutralized using 2M aqueous NaOH, extracted 3 times with EtOAc (200 mL). The
combined organic layers were washed twice with saturated aqueous brine (200 mL), dried
25  over Na,SOq, and concentrated under reduced pressure. The crude material was purified
by column chromatography (30% CH,Cl, in hexane) to yield 17.6 g (82%) of ketone 248
as a light brown solid.
'H NMR (DMSO-dg) 6 8.61 (d, J=2.6 Hz, 1H), 8.48 (d, J = 2.6 Hz, 1H),
2.65 (s, 3H).
30
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5 Hz, 1H). EXAMPLE 253

2- (2-chl oro-4-nitro-phenyl sul fanyl)-benzot hi azol -5-carboxylic acid (253)
10 2-(2- ovbor/as49 ni t ro- phenyl sul fanyl ) - benzot hi azol - 5- car borykecisamsi d was
prepared (66% from 2-nercapto-benzot hi azol -5-carboxylic acid (240) and
2-chl oro-1- fluoro-4-nitrobenzen A%i i neqg fromAldrich, in a simlar
manner as described in exanple 2 DIVISOd6) S856 (d, J =2.4 Hz,
1), 8.42 (bs, 1 @Me@h&;’Afﬂflrobejﬂ%emetﬁrofsua)df 1H) 8.28 (d, J = 8.4 Hz,
1H), 8.17 (d, J =8 Hz, 41 Hle).I\/S(MH)
365. EXAMPLE 254 2-Methoxy-4- mtrobenzeneth101 (249) was prepared according to the

2-(2-Chl or tro- ny|l anyl ot I o id 20
et hy | catiaed e Sl ST T AR e S o R-SH0TSRPR A GichS

2- (25Ch|fan91%hMr&QQn@th@Wh&ﬂﬂré-@@h’ﬂe}xc ket esdnir@a dlldriéh.car boxyl i c aC| d (253),
(1.38 g, 3.8 mml) in 10% MeCH in THE was added a 2M sol ution

(trimethyl SI |yl ) di' HASMR (RMSO-¢s) Bek & fled, Tob3- éﬁ?edHﬂ,rBVﬁ @se HILH, 62(@‘1’1J
4.18 nnD n es ti owed to stir for 18 hours.
The cr ud—‘e' ﬁt?ﬁgﬁ%é’snmi&rr‘%éa cdﬁ%&fﬁ&?% under vacuumto yield 1.4 g
(100% of ester 254 which was taken on without further purification. "H
NI\/R(DIVISOdG) S 8.6 (d J =25 Hz, 1 8.45 (d, J =1.4 H, 1 H, 8.28
(dd, = 8.7, 2.5 Hz, 824(d,E@M£%¢EZ§&, 1H) 8.1 (d, J = 8.7 Hz,
114) 8 0 (dd J = 30 EXAMPLE 255

506 Di chl or o- 4_2r’\? ?"é“o#e 4%“#' nyfe)%zﬁ)gnzot hi azol e-5-carboxylic acid
(2(55) 159 x\iD 01/ 0(85@910?@5?}&86?&1&??13& tlh)lol obtamedhfrom Aldrich, (2 gt,)9 .9 mmol)
2-(2,6-Dichlaoro-4-nitro enyl sul f any nzat hi azol e-5- car bo acid
(255) wakasgdderhs! 9&13(*9@@}52 cbleride, @F%ﬁﬁ&fﬁeﬂ%ﬁf}a@émﬁwgéﬁl%ﬂw(id aci d
(240) ar}gllov@e@b;’héa&ﬂg% Q%eg%ll[ PREREE The AL R DEDs EEAE, YollFdGlbwiyn @

sim | ar nanner -as Cri
over ice water and stirred for 30 minutes. The product precipitated out of solution as a

15  yellow solid and was collected by vacuum filtration and dried under a stream of air
followed by high vacuum to give 1.92 g (96%) of compound 250. .
'H NMR (400MHz, DMSO-ds) 5 8.18 (d, J = 8.7 Hz, 1H), 8.1 (d, J = 2.0,
1H), 7.59 (dd, J = 8.7, 2.1 Hz, 1H).

20 Table 30
Table 30 illustrates the structures of examples 251-264.
NO,
V-
xj_ﬁ:N\ "
' 2—
# X \% W Yield
251 5-Cl Cl -COMe 52%
25 252  5-CF; Cl H 92%
253 5-COH Cl H 66%
254 5-CO;Me Cl H 100%
255 5-COH Cl Cl 100%
256 5-COMe Cl Cl 100%
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example 251. 5 'H NWVR (DMSO-d6) S 11.2 (bs, 1H), 8.6 (s, 2H), 8.31 (d, J =
1.4 Hz, 1H), 8.13 (d, J =8.4 Hz, 1H), 7.94 (dd, J = 8.5, 1.4 Hz, 1H). M
(MH 39%0 BM#IsRLE 256 PCT/US00/18178
2-(2,6-Di chl oro-4-nitro-phenyl sul fanyl ) - benzot hi azol e-5-carboxylic 10 acid
met hyl ester (256;’

2-(2,6-Dichloro-4 ﬁ?tré@henyl subf anyt9Msenzot hi’a%ol e- 5- car boxyl ic acid

nmet hyl ester (256%5 pared f:%ooo from

2- (2, 6-dichl oro-4- nltro pﬁenylsu any - benzotﬁlazole 5- carboxyllc aci d
255 in a simlar pshnes-GB descrCbed r(E\OMearrpI e72%4. 'H NVR (400MHz,

DVEO- d6) 6 8.6 (s, 2H) 33(d 1H),,, 15 8.16 (d, J = 8.5 Hz,
1H), 7.95 (dd, J Zﬁ‘ﬁ.ﬁ" @f-{) é‘g (s, SE%;.Q/“EXANPLE 257

5- C or o- 2- ( 2- met hgiy- é(thI‘O ph@pyl syl fanyl ) - besgot hi azol e (257)

5- Chl or 0- 2- (2- met hoxy- 4-ni tro- phenyl sul f anyl ) - benzot hi azol e (257) was 20
prepared (75% fr262 2- fdiMoxy- 4- ﬁitroﬁénzenet hi 80%9 249) and

2, 5-di chl orobenzo azol (250) | SI m I ar g%pner as described in
exanpl e 251, ' H ( d6) S §los 7%y, 8.03 (d, J =

2.0, 1H), 7.99-7284 (sM3H) . 7. 48 (dct;oMe— 8. 698% 1 Hz 1H), 3.95 (s, 3H).
25 ' EXAMNPLE 258

2-(2,6-Di chl oro-4-nitro-phenyl sul fanyl)-5-trifluoronethyl- benzothiazol e

(25 To a solution of 2-ner capt%mlgtﬁl%ggr onet hyl - benzot hi azol e (239)

(47 ng, 2.0 mmol) in DWF (20 d NaH (Al drich, 60% suspensi on

in hexanes, 30 8@-[BUChldrd?2:(Bih)oroANehesthidrel-2adsulfanyD-Smittarphenydp stirred
at anbi ent ten&sr‘ature for 20 m nutes, was added
1, 2, 3- t ethagppe )t robenzene (Acros, 452 ng, 2.0 mmol). The mixture was

then heated at 603€t @55 sBRMBgofé\ chfdfo- Q%Lﬁgptweﬁze@@]zbmﬁfewf&mthe

m xture was poure 0 wat er stirred f hour e solid product was
col | ect Adidrivh, (385 mmm«r&m IPIF/ dvstbich8 tengperatarewan adided NaHi 60046todl gi ve 258

P GRRCRETE AN RN NI D AT
8.4 Hz, pldMoross- gllro(ﬁl{enﬂ) ethanone (248) (5.83 g, 25 mmol). The reaction solution turned
from bright orange to deep red upon acetophenone addition and was heated to 60 °C for 1
hour. The mixture was allowed to cool for a couple of minutes and the product was
precipitated out of solution by the slow addition of H,O (250 mL). After 1h of stirring
20  the product was collect by vacuum filtration using a buAnal. caled.: er funnel, dried
under a stream of air for 3h, and triterated with a 1:1 MeOH/CH,Cl, solution (200 mL) to
yield 5.2 g (52%) of 251 as an orange solid. An additonal 3.77 g (39%) could be isolated
by purifying the mother liquor using column chromatography (dry load,100% CH>Cl,).
'H NMR (DMSO-ds) 8 8.68 (d, J =2.5 Hz, 1H), 8.6 (d, ] = é.4 Hz, 1H),
25 8.05(d, = 8.6 Hz, 1H), 7.95 (d, J = 2.0 Hz, 1H), 7.56 (dd, J = 8.6, 2.0 Hz, 1H), 2.65 (s,
3H).

EXAMPLE 252
2-(2-Chloro-4-nitro-phenylsulfanyl)-5-trifluoromethyl-benzothiazole
30 (252)
' 2-(2-Chloro-4-nitro-phenylsulfanyl)-5-trifluoromethyl-benzothiazole (252)

was prepared (92%) from 2-chloro-1-fluoro-4-nitrobenzene, obtained from Aldrich, and
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1H, 7.74 (dd, J = 8.4,1.5 Hz, 1H. M5 (M+H) 425. 5 EXAMPLE 259

1-[3-Chloro-5-nitro-2-(5-trifluoronethyl -benzot hi azol - 2-yl sul fanyl) -

phenyl | - av@danaese (259) The title conmpound was prepared usparyuséveismmst hod of

exanpl e 258, 10 starting with 5-trifl uoronethyl-benzot hi azol e-2-thiol (239)

( 470 2.0 mol 3- dichlqoro-5-nitro- phenyl) one 48) (466
ng, rﬁﬂﬂo;oraﬁtayixbwzes(kwpl -2 #thiok399) iy psyimplar AN @S Hes <8

(20 m_) (Conpound 259 (750 ng, 87% was obtained as a yeI | ow sol i d 'H NVR

( DVBO- 8868(d J =2.6 H, 1H), 8.62 (d, J = 2.5 Hz, 1H), 15 8.27

(d, J = 8.4 Hz, l‘H-lNMlS(]ZM&O}ds)E& 858, J 7 2A44H{,dd), 8.38-835(m, 2 H),BQ5 1 H),

2.65 (s .

2-(2, 6 a?éﬁ% AH&&i_g)(d&hbmgﬂsGI%%ﬁfIgG) BOR4t )T 871 1D LB I 1-Pe 20

(26Q) tl_ptle conmpound was prepared using the nethod of exanple 258,

startl ng Wi 'h 2- mer capt o- benzot hi azol e-6-carbonitrile (241) (960 ng, 5.0

mml ), 1,2,3- trichloro-5-nitrobenzene (Acros, 1.13 g, 5.0 mmol) and NaH

(Al drich, 60% suspension, 200 ) in DMF (25 mL). Conpound 260

(1.9 g, 99% was obtained as a olid. "HNW (DVSO-d6) S 8.61

s, 2H), 8.58 (d, 2-12-chljer§-4|-'ﬂltroé[5'ﬂen luPn{H-bedzathidzob5 darboxytlt acid 88 (dd, J
8.5, 1.8 Hz, . g

-(2- C‘n¢1263)) 4- nltro phenyl sul fanyl) benzot hi azol e-6-carbonitrile (261) The

| P comound s oL gt e b SRS mlGugd  0

chl oro- é}refy&r@@ (65%y ﬂmrzommgraa)ehﬁhﬁfawrs -c&BSxy1, ackl Q40)@id)2-eidrdNaH
(Aldric 60% 161 WO 01/ 00579 PCT/ US00/ 18178 suspension, 200 ng, 5.0 nmol)

in DVF flesord-pitrobenrsae iz from dddech, gnaginyles magperasilescribedan yel | ow sol i d.
example 251.

'H NMR (DMSO-dg) 5 8.56 (d, T = 2.4 Hz, 1H), 8.42 (bs, 1 H), 8.27 (dd,
15 =8.7,2.4Hz, 1H), 8.28 (d, J = 8.4 Hz, 1H), 8.17 (d, ] = 8.7 Hz, 1H), 8.0 (dd, ] =8.4, 1.4
Hz, 1H). MS (M-H) 365.

EXAMPLE 254
2-(2-Chloro-4-nitro-phenylsulfanyl)-benzothiazole-5-carboxylic acid
20  methyl ester (254)

To a 0.25M solution of 2-(2-chloro-4-nitro-phenylsulfanyl)-benzothiazol-
5-carboxylic acid (253), (1.38 g, 3.8 mmol) in 10% MeOH in THF was added a 2M
solution of (trimethylsilyl)diazomethane in hexane, obtained from Aldrich, (2.1 mL, 4.18
mmol) and the resulting solution was allowed to stir for 18 hours. The crude reaction

25  mixture was concentrated under vacuum to yield 1.4 g (100%) of ester 254 which was
taken on without further purification.

'H NMR (DMSO-dg) & 8.6 (d, J =2.5 Hz, 1H), 8.45(d,J = 14 Hz, 1 H),
8.28 (dd, =8.7, 2.5 Hz, 1H), 8.24 (d, J =8.5 Hz, 1H), 8.1 (d, J = 8.7 Hz, l}i), 8.0(dd,J=
8.4, 1.4 Hz, 1H), 3.9 (s, 3H).

30
EXAMPLE 255
2-(2,6-Dichloro-4-nitro-phenylsulfanyl)-benzothiazole-5-carboxylic
acid (255) |
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'H NMR (DMBO-d6) S 8.62 (d, J = 1.5 Hz, 1H), 8.56 (d, J = 2.4 Hz, 1H),
8.29 (dd, J = 8.6, 2.4 Hz, 1H), 8.16 (d, J = 8.6 Hz, 1H), 8.06 (d, J = 8.6
Hz, 1H), Wo®toqsdd, 5 J = 8.5, 1.6 Hz, 1H). M5 (MrH) 348. PEXEMRLEIRG2

|

2-(2,6-Di chl oro-4-nitro-phenyl sul fanyl ) - benzot hi azol e-5-carbonitrile (262)

starting with o nelLaRrEmpREERREF BudSINAPRIELIRE L ST B 63, 5
mol ), ?J]zsz) Was priecparll pram%‘»yfrdm tqueﬂazﬁtﬁe)eﬁmm@ml SlcakBoxylicTactt (rmO) dndand NaH

(Aldric 60% suspensi on, 200 in DVF (25 nL CQ und 262
(1.9 g, L.agetrichigeo- wﬂta?h?éam&sota‘amﬁélfflos\/ﬁ@whdn agsymilgy INR)F@ E%’do d g 62

(s,2H)aﬁlZD:1;§ = 1.2 Hz, 1H), 8.24 (d, J = 8.4 Hz, 1H), 7.88 (dd, J =
8.4, 1.5 ?Lﬂ? EXAMPLE 263
2- (% Chl or 0- 4- ni t Yro NpHiR (IPMSO gty 1) 20®nAd)h8 640128158 8a (b 1 4 llz 1§D63) 20

The title conmpound was_ prepared using ihe npl e 258, starting
with 2- %3 EhgrodAdtz dHh %‘g(a @a@ﬂ%ﬁ?ﬂ}ﬁ Mgi%-Hﬁ%g ng, 5.0 mmol), 2-
chl oro- 1-fl uoro-4- nltrobenzene (Aldrich, 878 ng, 5.0 mmol) and NaH

(Al drich, 60% suspension, 200 ng, 5.0 mol) in DI\/F (25 nmL). Conpound 263
(1.60 g, 92% was obtained as EXAMRIE266id. 25 'H NVR (400MHz, DIVBOd6)

S856 (d J =214 8.4
Hz, 1 H§ 8. 29 (d%r(f%'mcgpmi"gz“'?'%d"e“f‘ﬁq)“%“ﬁl)'i‘f“?‘&ii“‘?"‘”‘g’c9’%9%‘“‘& M. 7.85
(ddyg J :rc:& metht &tdiq25¢H) - M5 (MrH) 348. EXAMPLE 264 30

1-[3-Chl oro-2-(5-net hyl’ - benzot hi azol - 2-yl sul fanyl ) -5-ni tro-phenyl ] -

et hanone (264) Tha-(2 6tDmhbmfﬁﬁuMPhﬂs’lw@pﬂb1bdM@§na@lQ hecarpibdaofl exanpl e

e A U O PP fd e 0

S-nitr Obéiﬁﬁﬂﬁ’dzbteeff Bi&ﬂ@ﬂﬂlc(a%ﬁﬁisii% @dim@ar ﬂa@nr@r amés);nawmmmw 284, ch, 60%
suspension, 420 , mml ) in DVF ( 2 Conmpound 264 (3.87 g, 98%
was obt ai ned as a NMR (400MHZ DMSO-dg) 8 8 6 (s, 2H), 8.33 (d, J = 1.6 Hz, 1H),

15 8.16(d, J = 8.5 Hz, 1H), 7.95 (dd, J = 8.4, 1.6 Hz, 1H), 3.9 (s, 3H).

EXAMPLE 257
5-Chloro-2-(2-methoxy-4-nitro-phenylsulfanyl)-benzothiazole (257)
5-Chloro-2-(2-methoxy-4-nitro-phenylsulfanyl)-benzothiazole (257) was

20  prepared (75%) from 2-methoxy-4-nitrobenzenethiol (249) and 2,5-dichlorobenzothiazole
(250), in a similar manner as described in example 251.
'H NMR (DMSO-d¢) & 8.05 (bd, J = 8.6 Hz, 1H), 8.03 (d, J =2.0, 1H),
7.99-7.94 (m, 3H), 7.48 (dd, J = 8.6, 2.1 Hz, 1H), 3.95 (s, 3H).

25 * EXAMPLE 258
2-(2,6-Dichloro-4-nitro-phenylsulfanyl)-5-trifluoromethyl-
benzothiazole (258)
To a solution of 2-mercapto-5-trifluoromethyl-benzothiazole (239) (470
mg, 2.0 mmol) in DMF (20 mL) was added NaH (Aldrich, 60% suspension in hexanes,
30 80 mg, 2.0 mmol). After the resulting mixture was stirred at ambient temperature for 20
minutes, was added 1,2,3-trichloro-5-nitrobenzene (Acros, 452 mg, 2.0 mmol). The
mixture was then heated at 60 °C for 4 hours. After cooled to room temperature, the

mixture was poured to water and stirred for 1 hour. The solid product was collected by
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yellow solid. '"H NWVR (400MHz, DMBSO-d6) 8 8.65 (d, J = 2.3 Hz, 1H), 8.58 (d,
J =25 5H, 1 H, 7.87 (d, J =8.3Hz, 1 H, 7.67 (br s, 1 H), 7.24 (dd,
J = 8.2, Wwob1wis79 1 H), 2.65 (s, 3H), 2.41 (s, 3H). M (Meh/uSigisiBxanpl es
265- 276: Reduction of the conpounds of Table 30 provides the conpounds

Illustrated in Table 31 10 Table 31 Tabl e gl Il lustrates the structures of
exanpl e¥icspn._fHtrationoaiye 338asgpaje gell@%@wd\ﬁ 40 mgePYo) yechywes ugsd ipove 83%

15 266 L 990,264, L H96% 268 HCRMe O O 93% 269 H O
t
Hove_l%gg “ngc’cfaalﬁ % 50 271 H CF3 O COVE 100% 272 CNH O d

98% 273 CN H d ’IiIIBIM/R(DMS(B\L@\B 8161Cﬂs B8 2776, H=CBI4GHZz, HIR % 2A5bRE6 H Me
d COwve, 68%

1-[5- At iRb 794 §XA Ef l(gH@h}%)“Me(MﬂiIHZonl 2-yl sul fanyl ) - phenyl ] -

et hanone (265) 163 WO 01/ 00579 PCT/US00/ 18178 To a 0.14M sol ution of

1-[ 3-Chl oro- 2- (5-chl or o- benzot hi azol -2 yl sul fanyl ) -5-ni tro-phenyl ] -et hanone
(251)(4.08 g, 10.26 mml) in a EXAMBA 289 on of EtOH, obtained from gold

shield,:THF, obt a‘l Iilf%hfloro -ﬁ‘%t%-b (]g-trmoromethyf]genzo%zg-Z-’ylsulfanyl)-
phenyl]-ethanone (259)

The title compound was prepared'using the method of example 258,

10  starting with 5-trifluoromethyl-benzothiazole-2-thiol (239) ( 470 mg, 2.0 mmol), 1-(2,3-
dichloro-5-nitro-phenyl)-ethanone (248) (466 mg, 2.0 mmol) and NaH (Aldrich, 60%
suspension, 80 mg, 2.0 mmol) in DMF (20 mL). Compound 259 (750 mg, 87%) was
obtained as a yellow solid.

'H NMR (DMSO-ds) 5 8.68 (d, J = 2.6 Hz, 1H), 8.62 (d, J = 2.5 Hz, 1H),

15 8.27(d,J=8.4 Hz, 1H), 8.20 (br s, 1H), 7.74 (dd, J = 8.5, 1.7 Hz, 1H), 2.65 (s, 3H). MS
(M+H) 433.

_ EXAMPLE 260
2-(2,6-Dichloro-4-nitro-phenylsulfanyl)-benzothiazole-6-carbonitrile
20 (260)
The title compound was prepared using the method of example 258,
starting with 2-mercapto-benzothiazole-6-carbonitrile (241) (960 mg, 5.0 mmol), 1,2,3-
trichloro—S-ﬁitrobenzene (Aéros, 1:13 g, 5.0 mmol) and NaH (Aldrich, 60% suspension,
200 mg, 5.0 mmol) in DMF (25 mL). Compound 260 (1.9 g, 99%) was obtained as a
25  yellow solid.
'H NMR (DMSO-dg) & 8.61 (s, 2H), 8.58 (d, T = 1.8 Hz, 1H), 7.99 (d, ] =
8.5 Hz, 1H), 7.88 (dd, ] = 8.5, 1.8 Hz, 1H).

' EXAMPLE 261
30 2-(2-Chloro-4-nitro-phenylsulfanyl)-benzothiazole-6-carbonitrile (261)

The title compound was prepared using the method of example 258,
starting with 2-mercapto-benzothiazole-6-carbonitrile (241) (960 mg, 5.0 mmol), 2-
chloro-1-fluoro-4-nitrobenzene (Aldrich, 878 mg, 5.0 mmol) and NaH (Aldrich, 60%
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obtained fromAldrich, (2.74 g, 51.29 mmol) followed by iron(0) powder,
obtained from5 Aldrich, (2.86 g, 51.29 mmol ). The resulting solution was
heated t owoef/basxo for 2.5 h with vigorous stirring. TLC ardrwaesissmect ral
anal ysis showed starting material and hydroxyl amne internediate so an

and t hesrasiabA0fme dmiied BVELES v GRmPR SB (TG He, Y 2eed

addi ti ogghintd 49a qugvssoﬂ'(he hot solution was inmrediately filtered through a
plug of celite 10 and the celite was washed with copi ous anounts of EtOAc.
The organi c | ayer '"HAMR(BMSQtdspd 862 (ddet 15dds Ull), 8é§lﬁl§;§eﬁﬁtéd{2, AHE OAc (100

or tan o808yt b ot T B TR 8 up Pl Boali Lo T D) gty ©

drieg oyerg NaZ@4, u?)rlngpfmeﬁgunder vacuum and purified by colum
chr omat ogr aphy (10- 50% Et OAc ‘i n hexane) to yield corrpound 265 15 (3.14 g,

83% as a yellow solid. 'HNI\/R(DIVISOd6)8795(d J 8.6 Hz, 1H), 7.89
(d, J = 2.0 Hz, 1H), 7.39 (dd, S E263 HE, 6.95 (d, J = 2.4 Hz,
1H), 6.72 (d, J = 2.4 H, 1H), 6@5%3%—;——?;{) , 245(s 3H). M5 (M+H) 369
20 EXAMPLE 266  2-(2,6-Dichloro-4-nitro-phenylsulfanyl)-benzothiazole-5-carbonitrile

3-Chl oro-4-(5-trifluoronethyl-benzot hi azol - 2-yl sul fanyl ) -phenyl am ne
(266) 3 oro-4-(5 -trifluoromethyl-benzot hi azol - 2-yl sul fanyl ) - phenyl ani ne

( 262@ Was prepar eq‘hg gﬁ@co{nggﬁd waﬁ Sre%axed U?P%the meth%d Pf exzam ple 258

Chl oro-4-nitro- eny tri or orret benzdt hi azol e
(252) sﬁartmgswlmh RMerammemlm@&cbmnimlee{xmmDéo ﬁ{g, 5:0HnibB, (RSO d6) 6

8.2-8.12 7.65 =85 1. = 85 Hz,
1H) 6. & f°35 nklj)tfgbﬁlZP&eg AQIps, 16137g Ccflymmyp YP‘F'% 1\531{ gxlf‘“ﬁg 65‘%@1%“5136“32%‘1 '(bs, 2
N§Oé fHk (ﬁﬁl%ol 3R Iﬁ?ﬁe‘lﬁg-ﬁﬂ‘;(s&om ound 262 (1.9 99%) was obtained as a
c tgenzot hi azo?

4 Am no- hl or o- phenyl sul fanyl) -‘carboxylic acid nethyl
est er (2ew @M. WO 01/ 00579 PCT/ US00/ 18178

cst 45" (267) was prB VRGN0 Pkt SN B 6L T T 3 g Pl i)

ggnzot higaizig), q—pé €8k l@@aqgu g4ap5 ql{anprl ester (254) by the nethod of exanple
EXAMPLE 263
2-(2-Chloro-4-nitro-phenylsulfanyl)-benzothiazole-5-carbonitrile (263)

20 The title compound was prepared using the method of example 258,
starting with 2-mercapto-benzothiazole-5-carbonitrile (243) (960 mg, 5.0 mmol), 2-
chloro-1-fluoro-4-nitrobenzene (Aldrich, 878 mg, 5.0 mmol) and NaH (Aldrich, 60%
suspension, 200 mg, 5.0 mmol) in DMF (25 mL). Compound 263 (1.60 g, 92%) was
obtained as a yellow solid.

25 'H NMR (400MHz, DMSO-dg) & 8.56 (d, J =2.4 Hz, 1H), 8.49 (d, J = 1.2
Hz2, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.29 (dd, ] = 8.7, 2.5 Hz, 1H), 8.12 (d, J = 8.7 Hz, 1H),
7.85 (dd, T = 8.5, 1.5 Hz, 1H). MS ( M+H) 348.

EXAMPLE 264
30 1-[3-Chloro-2-(5-methyl-benzothiazol-2-ylsulfanyl)-S-nitro-phenylj-
ethanone (264)

The title compound was prepared using the method of example 258,

starting with 5-methyl-benzothiazole-2-thiol (245) (1.90 g, 10.5 mmol), 1-(2,3-dichloro-
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'H NVR (DVBO-d6) 6 8.3
7.88 (dd, = 8.4, 1.6 Hz,
Hz, 1H), wo6boGde, J =
EXAVPLE 268

2- (4- Am no , 6-di ch] or o- phenyl sul fangl) benzot hi azol e-5-carboxylic 10 acid
net hyl &%t 1265181}) -ethanone (248) (24 g, 10.5 mmol) and NaH (Aldrich, 60% suspension,

rZrE 5 ﬁwA esteg 5302 Wﬁggrpgggg %ﬁ&unﬁ%&% Rh 82 Yg8r) 3w £sabaned 4sq aci d

2- (2, 6- low arlid- 4-nitro- phenyl sul fanyl)- benzothi azol e- 5-carboxylic aci d

t hyl t 256 I 90, 15 'H
R {Dve0 a6 5 o b GboRaky oG g es 8 < 85 Ve I AR T s 7 o3
(dd,s JE%W 7%8(1“1& g5z, 1@{)97 65 (brd N 1), B4 (R, 12*292 135 Rz(81), 3l (sM (M H)

383.
4- (5- Ch3By, @-dezZ3HhiMSdMH)Iul f anyl ) - 3- net hoxy- phenyl am ne (269) 20

g; (62;1?2 ldOE gbgoe/gz]? ﬁgzlﬁﬁglgls 2g5 ¥J7§ U{{C&CXOI)I o? thrg%torr})%)c()XmPshoWalb?g&& Sro(vi’zcgg)thewas
5-chl or ergp((lgldgrm‘jgggﬁéd{ln Tabled1phenyl sul f anyl ) - benzot hi azol e (257) , by the

method of ‘exanpl e 265. ' H NVR (400Miz, DVSO-d6) 5 7.9 (d, J = 8.5 Hz, 1H),
785(d J =20 1H, 734(dd J =285 20H, 1H, 7.3 (d J = 8.3 He,

6.39 (d, J = 2.0 H, 5(dd, J = 8.3, 2.1 Hz, 1H), 5.93
i@H) 37(s 3H). IVB(M+H) 323%& 270

3 5- Di chl or 0- 4- ( 57kl 3l unisharss me stReiZ&t dTierampled 285-2a6f anyl ) - phenyl anmi ne
(270) 30 To a solution of

2- (2, 6-di chl oro-4-nitro-phenyl sul fanyl)-5-t
(258) (840 ng, 1.98 mml) in EtOAc (20
di hydrate (Al drich, 2.15 g, 9.52 muol)
to reflux for 3 hours. After cool ed ¥e
was added excess of 4N aquedu i
stirred for 20 ninutes. The 16] 01 pa
filtered through Celite pad g gisthregl with Et OAc. The organic | ayer was
separated, washed twice with“a brine solution, dried over Na2SO»4, and

J=1.6H, 1H), 8.05(d, J =8.4 H, 1 H
1H), 7.55 (d, J = 8.5 Hz, 1H), 6.89 (d, J =
5, 2.4 Hz, 1H), 3.9 (s, 3H). NSPCMUB)Y/BAB.

(d, .5
2.4
8.

2f | uor onet hyl - benzot hi azol e

as added tin chloride

e resulting m xture was heated
tenperature, to the m xture
xBH-Kol ufi onwand the resulting m xture was
&9 PCT/USO0/ 18178 m xture was

concentr at ed # X Y \% w Yield
265 H Cl Cl COMe 83%
15 266 H CF; Cl H 97%
267 H COMe Cl H 96%
268 H COMe Cl Cl 93%
269 H Cl H OMe 100%
270 H CF; Cl Cl 96%
20 271 H CF; (1 COMe 100%
272 CN H Cl Cl 98%
273 CN H Cl H | 93%
274 H CN Cl 80%
275 H CN C(Cl H 93%
25 276 H Me Cl COMe 68%
EXAMPLE 265
1-[S-Amin0-3-chlbro-2—(5-chloro-benzothiazol-2-ylsulfanyl)-phenyl]-
ethanone (265)
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under vacuumto give conpound 270 (755 ng, 96% product as a pale yell ow
solid, which was used in the next reaction w thout further purification. 5
"H NWVR ( DM®O/0iBYy9 8 8.20-8.15 (m 2H), 7.66 (dd, J = 8.4, 1pCT/HRQ0/1BIH)S, 6. 88
(s, 2H), 6.50 (s, 2H. M5 (MtH) 395. EXAI\/PLE 271

1- [ 5- Am no- 3- chl gf o- 2- |fluro zpt hi azol ul fanyl)- 10
“phenyl | - et hanone | 0237§ apﬁ‘ﬁé’ ytfom ?‘gg@]ﬁf‘é %H"%%’h‘%g t he met hod of
exanpl ﬁls%fign 1) gtrﬂ{rBJpﬂgn))M Ethanone (251)(4 08 g I 10.26 mmo]) in a 2:2:1 solutlon of

1-[ 3-chl oro% nitro-2-(5-trifluororethyl-benzothiazol -2-ylsul fanyl)-phenyl ]

- et hatOd, @Eﬁﬁyed(ﬁmut)gmig shltldaTHEmbyalnemfmmmlmqhdélzalwchdécdew i ch, 1.89

8. 37 71, | | h
Jo1 1 a. CoBined o A A £ P Rripiy GHPREA pyondlcBWag, oBiRatfom °y' 51,
1H) 5 @glaﬁcl{ ¢2.84 g,—5 22%niridol). 1T res@tik@ sqldtion was ReafedHd refludtor 265 BWdiths, 2H),
2.48 (s, 403. EXAMPLE 272 20

2- (4- Arvilmmzs s@xrramg: hTIg&@n®m®$@eqr¢lmylww@bﬁweﬁ ﬁ%}ﬂsm@tma&aﬂ%mrpm e (272)
The t ' tarti
wen oo EARA AR RBRANEES B, BBl SHRE[ Aty Bon SERER Fe 100 L omi tril o

(260) s(iseQuentlydadddd amdothy redction aliktord wes zdlolm;edrtabmt(rﬁledas reflux for &2 g, 24.9

nmol ) . rrpound 72 25 (1 72 989% .was ob S eI owish solid. "H
NMVR (4 nalgh g Bt %gogﬂon:xvas ipmg ﬁm teree}a‘y?u%% eofgehic 1y - 1)

EX%?/P (ngg the %? i Was washelvithlddbiou® aBBuh of %k@Ac.GTﬁgoﬁgﬁnicaiiper Wi (MrH) 352.

2-(4- Ambrmsnﬁamkiltmdcr wheany) msuspardpﬂ)in Bedso( Hi0anb) chNaHCﬁmean,)amd( 273) The
titl th f 270, . start th
2. (25 cRRBRGERS Ates SREYBRASG P ) YIhG chBs S or s BBt ik it e 263) (1. 6
166 ms&%&ﬁ&ﬁZ@eE@hHﬁQ@b@ﬁﬁ]}%n& over ﬁ]a%ﬂ"@J h@n&ehﬂat@@ hﬁdér%cxﬂirﬂ}’zﬁtﬁat €

(Al drich, 5. npound 93% was obtained as a
yel | owpgnﬁg@ b}/ @olumn chromatography (10 50% EtOAc i 1n hexane) to yield compound 265

15 (3.14 g, 83%) as a yellow solid.
'H NMR (DMSO-dg) & 7.95 (d, J = 8.6 Hz, 1H), 7.89 (d, J = 2.0 Hz, 1H),
7.39 (dd, J=8.6,2.1 Hz, 1H), 6.95 (d, J = 2.4 Hz, 1H), 6.72 (d, ] =2.4 Hz, 1H), 6.41 (s,
2H), 2.45 (s, 3H). MS (M+H) 369.

20 EXAMPLE 266
3-Chloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-phenyl
amine (266) ‘
3-Chloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-phenylamine
(266) was prepared (97%) from 2-(2-Chloro-4-nitro-phenylsulfanyl)-5-trifluoromethyl-
25  benzothiazole (252), in a similar manner as described in example 90.
'H NMR (DMSO-dg) & 8.2-8.12 (m, 2 H), 7.65 (dd, J = 8.5, 1.7 Hz, 1 H),
7.52 (d, J =8.5 Hz, 1H), 6.9 (d, ] = 2.4 Hz, lH): 6.7 (dd, J=8.5, 2.4 Hz, 1H), 6.25 (bs, 2
H).). MS (M-H) 359.

30 ‘ EXAMPLE 267

2-(4-Amino-2-chloro-phenylsulfanyl)-benzothiazole-5-carboxylic acid
methyl ester (267)

164



M5 (M+H) 318 5 EXAMPLE 274

2- (4- Am no- 2, 6-di chl or o- phenyl sul fanyl ) - benzot hi azol e-5-carbonitrile (274)
The titl avaompsand was prepared using the nmethod of exanpPeT/23@y181mt arti ng
with 2-(2,6-dichloro-4-nitro-phenyl sul fanyl)-benzot hi azol e-5-carbonitrile

262 10 (1.9 h te (A d 62 g, 24.9
gn"ml g Corn(:)oundgzzﬂf1 3{“‘2”%9&)"‘%6%3 WQ%‘B%LW@ Bﬁxgrgg%{g?eﬁalr erﬁlygﬁ aggl 2 H NVR
(D'VB Orﬂ@t}lyﬁzsﬁ:\r%ﬁﬂdwasé)repzﬁe(ﬂ(dﬂ%)lfrdﬂ 2-@- Glﬁm(od4 n&rwpl&n@lsd!fan)ﬂl]‘-‘) 7 73 (dd,

8. 4 (s, 2H) 2H) . (M+H) 352. 15 EXAMPLE
275 2 lr(enzqnthian@sé wbw@c@wémtbﬂleﬁ@ﬁﬂ%@ érﬁlzf‘dflﬁ'ihaééf éx%nlblﬁ%om trile
(275). Ige rtle COrRRHEEDNRD-R) RS 6f 1451 8% i), BS\QCy U £HRIPYS, 270
2- (3-chi.gs (l}d4-=n$ 87 D6 Ple i), SLSS @ny F)8: HHnz H)6RIH ) 5 26 BAH); 6i65¢dd,263)

1.59 20_g de di hydr at Al d h, 5.18 g, 22.9
grm)l) ép%ﬂrﬁ)z i%%%(%gf{éy Mr ¥ oiat gu Lgdeag a ;lafl ow sh sgl id. "HNW
(DVBO-d6) 6 8.32 (d, J = Hz, 8.13 (d, J = 8.1 Hz, IH, 7.71 (dd,
J =83, 1.5 H, 1H), 7. 54 (d J :8 5 Hz, 1H), 6.88 (d, J = 2.4 Hz, 1H),
6.65 (dd, J = 8.4, 2.4 He, 1H) EXEMPIAR26818. 25 EXAMPLE 276
é; Lg;]é\rTem()-Zgé;: h[rg{ §4-§g§laf) rfe(%gékxlot}%pp Oetngis% | 'lf-b%x':z%‘i“a%@%'-?-é Jt‘,%r)}‘y/ﬂi.l i

1- [13- chic9d arethylikfep(248) S- met hyl - benzot hi azol -2 30
yl sul fanyl) - phenyl ] - et hanone (264) (3. 871{2 10.2 mol ) in 2:2:1 of
1§

Et OH/ THF/ HZO was2-(bddido-ditndichlor- phﬁrryhu YInbenzo8nazplerd-cgrbosylioagidpl ) and

nours. PRV 748 B Breblr QP iPal R SR B A A 0, "

washed BengotbRizbless- @aaldoxfylwc hcidthébyl éEl‘Bi‘ (256)tifi @kienitu@ snadhinkidsatdscriiedlin sat ur at ed
aqueous NaHCO3 sol ution and was extracted 3x with EtQAc (150 nL). 167 WO

01/ 005 7&xapely ¥500/ 18178
15 'H NMR (DMSO-dg) 5 8.34 (d, J = 1.2 Hz, 1H), 8.09 (d, J = 8.4 Hz, 1H),

7.93 (dd, ] = 8.4, 1.6 Hz, 1H), 6.9 (s, 2H), 6.5 (s, 2H), 3.9 (s, 3H). MS (M-H) 383.

EXAMPLE 269"

X 4-(5-Chloro-benzothiazol-2-ylsulfanyl)-3-methoxy-phenylamine (269)
20 4-(5-Chloro-benzothiazol-2-ylsulfanyl)-3-methoxy-phenylamine (269) was
prepared (100%) from 5-chloro-2-(2-methoxy-4-nitro-phenylsulfanyl)-benzothiazole
(257), by the method of example 265. '

'H NMR (400MHz, DMSO-ds) 5 7.9 (d, ] = 8.5 Hz, 1H), 7.85 (d, J = 2.0,
1H), 7.34 (dd, J = 8.5, 2.0 Hz, 1H), 7.3 (d, ] = 8.3 Hz, 1H), 6.39 (d, J = 2.0 Hz, 1H), 6.29

25 (dd,J=8.3,2.1 Hz, 1H), 5.93 (s, 2H), 3.7 (s, 3H). MS (M+H) 323.

EXAMPLE 270
3,5-Dichloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-
phenylamine (270)

30 ' To a solution of 2-(2,6-dichloro-4-nitro-phenylsulfanyl)-5-trifluoromethyl-
benzothiazole (258) (840 mg, 1.98 mmol) in EtOAc (20 mL) was added tin chloride
dihydrate (Aldrich, 2.15 g, 9.52 mmol) and the resulting mixture was heated to reflux for
3 hours. After cooled to room temperature, to the mixture was added excess of 4N

aqueous NaOH solution and the resultihg mixture was stirred for 20 minutes. The
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The organic | ayers were conbi ned and washed twice with a brine solution
(100 m.), dried over Na2SO4, and concentrated under vacuum The crude solid
was chr ovavogrsaphed (0-15% Et CAc in CHZCI 2) to yield 2. 4PCcyub@B¥) 7sof
conpound 276 as a pale yellow solid. 5 '"H NWR (DM5SO-d6) S 8.10 (d J =281

Hz, 1 62 1 6. 94
(d. \]H)ﬁmﬁtuﬂe ‘yés(fj l}_erﬁ')l fhr%ugébéizlge pﬁl_g andzw%s%EE(vdtfn F,_t‘g)A 8131eé>rgamc i;bwasz 46 (s,
3H), 2 séffardted , Wished Mick Mﬂﬁ)a lﬁﬁ&:soﬁmﬂpam &Eimm4,mc@weﬁ@uws
illustrated in Table 32 vvere ared b sul fonyl ati on of the anilines of

Tabl e 3ndg5yagun tagiNe gorspoynd |(8 PME 9§ ) PEPBIsE a3 Rl el sQlihi fi ed. Tabl e

Cowe Gt bt W gediom AP R @eiciiongo, 570 G Yl coe 6 Ha

5895 73% 20 280 C'HMMRADMSORR) 56206306 (R,2H)CES6KHd JG 84, ICFHZ60H), 70% 282
d HHC H 57..689 d O H CRMe 557 68% 284 CF3 H H C
CONH2 ﬁr?ﬁ% Z%/@%Q%%éﬁc@ ﬁﬁ%{%ﬂm\w H 610 55% 168 WD 01/ 00579

PCT/ US00/ 18178 286 CF3 HH C1L CNdH H 601 67% 287 CF3 H O C CN4H H 635

65% 288 CF3 HH Ove H O 563 72%
EXAMPLE 271

1-[S-Amino-3-chloro-2-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-
10  phenyl]-ethanone (271)

The title compound was prepared using the method of example 270,
starting with 1-[3-chloro-5-nitro-2-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-phenyi]-
ethanone (259) (750 mg, 1,67 mmol), tin chloride dihydrate (Aldrich, 1.89 g, 8.37 mmol).
Compound 271 (755 mg, 100%) was obtained as a yellowish solid.

15 'H NMR (DMSO-dg) & 8.20-8.13 (m, 2H), 7.66 (dd, J = 8.4, 1.0 Hz, 1H),
6.96 (d, J =2.4 Hz, 1H), 6.75 (d, J = 2.4 Hz, 1H), 6.43 (s, 2H), 2.48 (s, 3H). MS (M+H)
403.
EXAMPLE 272
20 2-(4-Amino-2,6-dichloro-phenylsulfanyl)-benzothiazole-6-carbonitrile
(272)

The title compound was prepared using the method of example 270,
starting with 2-(2,6-dichloro-4-nitro-phenylsulfanyl)-benzothiazole-6-carbonitrile (260)
(1.9 g, 4.97 mmol), tin chloride dihydrate (Aldrich, 5.62 g, 24.9 mmol). Compound 272
25  (1.72 g, 98%) was obtained as a yellowish solid.
'H NMR (400MHz, DMSO-dg) 5 8.48 (d, J = 1.5 Hz,1H), 7.97 (d, ] = 8.7
Hz, 1H), 7.86 (dd, J = 8.5, 1.7 Hz, 1H), 6.88 (s, 2H), 6.53 (s, 2H). MS (M+H) 352.

EXAMPLE 273
30 : 2-(4-Amino-2-chloro-phenylsulfanyl)-benzothiazole-6-carbonitrile
(273)
The title compound was prepared using the method of example 270,

starting with 2-(2-chloro-4-nitro-phenylsulfanyl)-benzothiazole-6-carbonitrile (261) (1.6
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280 C1 HC1 d H CF3 601 61%5 290 CF3 HA d H CF3 635 76% 291 d H COwe
G HCF3 609 32% 292 CF3 HCOWw O H CF3 643 29% 293 C1 HO O OCN H 558
71% 294 wWipr81/605@ CI CN H 592 83% 10 295 0 H H O CN H 5Pd1/888018236 CF3 H
HCO CNHD558 64% 297 0 HCL C HCN 558 66% 298 CF3 HCO C H CN 592

72% 299 HHC H 4. 589 . 30 3,H,H % 1d Hd
G et ot s bR R A, 2o B 2 el GBIt PR 3L, G
601 77% 9330¢wad obfthikleChs &ty &INdiktb&lid78% 20 305 CF3 HH G H CN4H 601 83% 306
CF3 HCOw d H M 589 73% 307 C Me COVe C H Me 569 74% EXAMPLE 277 25
N- [ 3- Acet yI - 5- chMY MAH) 31&h| or o- benzot hi azol - 2-yl sul f anyl ) - phenyl ] - 2-
chloro-4-trifluoronethyl-benzenesul fonam de (277) To a | M sol ution of

1- [ 5- Am no- 3- chl or o- 2- (5- chl or o- benzot hi azol - 2-

yl sul fanyl) - phenyl ] - et hanone, (EXAMRUMER224g, 11.19 nmol) in pyridine,

obt ai ned from rich, ed . -

2-chl oro- 4.t 11 1 Gerchmine b SuBH Sirsabem sy fany Rrigneaipzsle Scgrbopitrils 30 o) )
and hegi¢l to 90 C for 1.5 hours. The crude reaction mxture was
concentrated under vacuum partitioned between 2M aqueous HCO (100 nl) and
Et OAc (100 nl), dhdtitlegompeunsliv® nrepased vilngithetnopthod a0exampje 27the conbi ned

organic,_l ayer. hed W Gge With saturated a ) 00 ni),
ar'ed Sourensn-SHARRREH b Tadlsh SR Rl PR F iBap B Rady
c h[@magpg §94nby nf{Ro 3 rE A8} dotikydRsi ZA1drivAJS B2 igl 24.9h@toV COmp6&ndEF41/ 00579
PCT/ USO0/ 18178 _ _ )
(1.40 g, 80%) was obtained as a yellowish solid.
'H NMR (DMSO-dg) 6 8.35 (d, J = 1.4 Hz,1H), 8.16 (d, J = 8.5 Hz, 1H),

7.73 (dd, J = 8.4, 1.5 Hz, 1H), 6.88 (s, 2H), 6.50 (s, 2H). MS (M+H) 352.

15 EXAMPLE 275
2-(4-Amino-2-chloro-phenylsulfanyl)-benzothiazole-5-carbonitrile
(275) ’
The title compound was prepared using the method of example 270,
starting with 2-(2-chloro-4-nitro-phenylsulfanyl)-benzothiazole-5-carbonitrile (263) (1.59
20 g, 4.58 mmol), tin chloride dihydrate (Aldrich, 5.18 g, 22.9 mmol). Compound 275 (1.35
g, 93%) was obtained as a yellowish solid. |
'H NMR (DMSO-dg) 5 8.32 (d, J = 1.4 Hz, 1H), 8.13 (d, J = 8.1 Hz, 1H),
7.71 (dd, J = 8.3, 1.5 Hz, 1H), 7.54 (d, J = 8.5 Hz, 1H), 6.88 (d, ] = 2.4 Hz, 1H), 6.65 (dd,
J=8.4,2.4Hz 1H). MS (M+H) 318.
25
EXAMPLE 276
1-[5-Amino-3-chloro-2-(5-methyl-benzothiazol-2-ylsulfanyl)-phenyl}-
ethanone (276)
To a solution of 1-[3-chloro-5-nitro-2-(5-methyl-benzothiazol-2-
30 ylsulfanyl)-phenyl]-etﬁanone (264) (3.87 g, 10.2 mmol) in 2:2:1 of EtOH/THF/H,0, was
added ammonium chloride (Aldrich 2.74 g, 51.2 mmol) and iron powder;(Aldrich, 2.87 g,
51.2 mmol). The mixture was refluxed for 3 hours. The mixture was filtered through
Celite pad while it was hot, washed the Celite pad with EtOAc. The filtrate was diluted
with saturated aqueous NaHCO; solution and was extracted 3x with EtOAc (150 mL).
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CH2C12/ hexane m xture with 0.5 nL of MeOH added to yield conmpound 277 (4.9
g, 729% as an off white solid. '"H NWVR (400MHz, DMSO-d6) S 11.9 (s, 1H),
8.43 (d, wos1/&529 Hz, 1H), 8.23 (s, 114), 8.01 (bd, J = 7prerT/MRQ0/1BIH)S, 7.95
(d, J = 8.6 Hz, 1H), 79(d J = 2.1 Hz, 111), 5 7.48 (d, J=2.4Hz, 1H),
7.42 J 3 (%)
(EI): " owglcq%ers LT cor%biﬁaf& W%M m%wtb@&n%%“%ib&’(@) V13
(20, Mikbd 0@%4{ Jg§®4,'\41lh{kon&;1§at@§ un®r MheudmXAlrRe- Erudd Solidwas

N[ 3- Acety-5-chl or 0- 4- (5-chl or o- benzot hi azol - 2@86” sul f anyl ) - phenyl ] -

4

2, 4-di ghrmmamgmhzéuﬁ@di?/oﬂiiﬁbﬁm inCHAL D)o By:ld hd2 &%d%ﬁ%mnéﬂé’ﬁgga H NVR
(Dl\/rsomq)s 81 %é‘z 111), 8.24 (d, J = 8.6 Hz, 111), 8.1-7.95 (m 2 H),
7.91 (BFCYE 111). 7.71 (dd, J = 8.6, 2.1 Hz. 1H), 7.45 (d, J =

2.
Hz ,5111), 7. 42 (H(NMR (Dws@d652531eiz(d TR, Hz, A90)( 762 §d, 3 21 4 Haz 1H)H) , 2. 45
N7 3 ABaid g kol amawwa 528 B s 61694 515 Hiy 1. 68i{5H | -
2,4d de(279 HNI\/R DVBSO-d6) 8 11.8 ,
| '§§ B R B T

Hz, 1H), E?(anrﬁpl(sdn7 -7+ ’Bleﬁ:pn@oﬁnddalluﬂﬂ-@ted mBakle32 vere 2. 4 Hz, 1H),

2. 45 (s

> 4. plapar s otliamttng nssdt ableal Ry hesmrbed af Breels 2734

yI so!l fgﬂ])égs)otgéﬁqég gge@i%@genesul f onam de (280) "H NWVR (400MHz, DMSO-d6) 6
1.6 (s, 1 16(m 3 H, 7.96 (bs, I H, 7.88 (bd, J = 8.6 Hz,

1H) 775767(m2 , 7.4 (bs, 1H), 7.23 (bd, J = 10.7 Hz, 1 H. M

MH) 567. 30 EXAMPLE 281

2-Chl oro- N-[ 3- chl or 0- 4- (5-t ri f 1 uoldM8&3%/| _benzot hi azol - 2-yl sul fanyl ) -

phenyl]-4-trifluoronethyl-benzenesul €pnam de (281) 170 WD 01/ 00579

PCT/ US00/ 18178 'H NVR (400MHz, %ﬁo S11.8 (s, 1 H, 84 (d, J =8.3

b, 1H, | S c

(_n

RSN

15  Example
# 'C P V W X Y MSMH Yied
277 CF, H COMe CI H Cl 609 72%
278 CI H COMe Cl H Cl 575 39%
279 CI MeCOMe CI H Cl 58 73%

20 280 cC H H C H CF 567 68%
281 C, H H C H CF 601 70%
282 cC H H C H COMe 557 68%
283 CiL H C C H COMe 557 68%
284 CF;, H H CICONH, H 576 14%

25 285 CF, H C CICONH, H 610 55%
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8.23 (bs, 1 H), 7.98-7.94 (m 2 H, 8.03 (bd, J =84 H, 1 H, 7.9
8.6 Hz, 1H), 7.69 (bd, J =10.1 Hz, 1 H), 7.44 (d, J—24HzIH)
(dd, J =weob1/0@79% Hz, 1 H. M5 (M H) 601. 5 EXAMPLE 282 PCT/US00/18178
2-[2-Chl oro-4-(2, 4-dichloro- benzenesulfonyl am no) - phenyl sul fanyl | -

benzot hi azol e- 5- carbox lic aC|d nme r(28 "H NWVR O-d6) 6 11.5
(s, 1HP868 32 (dCks —P{ 1) (}I‘é%‘lg 5% 10 8.6 ﬁ%% , 8.08 (d,

0
= 8.4 1H), 7 J 2 0 92 J=09. 1 H,
788(3@7 H)s 6C|%z§(1H) 173 F&?N%ﬁ) 8¥{6 2%?§Hz 1H),6%;A)4(d J = ¥
He, 1HPB87.22 (@F; JEE 8. 21 2 OMe, H H)C13 9563, 3H). NB%MH) 557.

EXAMPL 83 15 2- chl =dic nzenesul f.ognyl am no) -
phenyl 5§$f anyl ] - S‘gnzo i az %(!ar boxyl i ? dci gaﬁet hyl él (283) By t he
metfodorof  exanploy, 93y H NJVR (RSO df») 6cwj 9egs, 1K, Be% (d, J = 0.9

Hz,” 1H), 8'.22 (d, J = Hz, 1 H), = 8.4 Hz, 80(d J =
19Hz291LH) 79@1(ddH£(ﬂws4C16|E& 1CF20 |é99775(c§|38 3=28.6 21

Hz, 1 7.4 M 59 EXAMPLE »38
2-[ 2- (I_:%%ro 4(?2 chl o ngl{drl fl :C’li)r oNrre% §1yl |%énzjeénesul fonylzg)r{fno)

pHenyl gg8 f anyl ] - iggnzotthi az@le- 6-Glar b@y! i ® aci ¢58m de (284 25
2-[2-Chl oro-4-(2-chl oro-4- tr| fl ugroneg hyl - benzenesul f onyl grp no) -
phenyl At f anyl ]- @fﬁzot}hl az8lle- 6 Ldar b(S;NI i dacid %m de (2§ was prepared

H
g()oro N[ 3- chI oro Z{11(6 cyano%enzothl azol - 2- yIsquanyI) phenyl] 4-triflu
ororret RY6- benzer@sul 1H)namHie (Z96) Nt hdl net 368 of exarf®e 303. 'H NMWVR

DVBO- 6 11.8 (s, , 8,42 (d, J.= 1. , , 8.38 J=8.5H, |
( g% 21 (bsc(liH) 8. 02“ &q(m *&H)’,%'}‘%N%g%, J=8% 1.5 H, | H,
7 89- 7,88 (m 2H)GF37 4 (w1 | W 72 (&N 3039 Hz, THy, 7.24 (dd, J =

(d

8.5 2.1 Hz, MsS (MH 576. 171 WD 01/ 00579 PCT/ USOO/ 18178 EXAMPLE
285 2-296-Di chI (ﬁ}lo 4H 2- cll or oA-t riH | uor@¥et Bgh- benzensi®% onyl ami no) -
15 300 CF, H H Cl H CN 558 58%
301 a H Cl Cl H CN4H 601 77%
302 CF; H Cl Cl H CNsH 635 82%
303 Cl H Cl Cl H CONH, 601 77%
304 Ci H H Cl H CNsH 567 78%
20 305 CF; H H Cl H CN4H 601 83%
306 CF;, H COMe Cl H Me 589 73%
307 CI MeCOMe ClI H  Me 569 74%
EXAMPLE 277
25 N-[3-Acetyl-5-chloro-4-(5-chloro-benzothiazol-2-ylsulfanyl)-phenyl]-2-

chloro-4-triftuoromethyl-benzenesulfonamide (277)

To a 1M solution of 1-[5-Amino-3-chloro-2-(5-chloro-benzothiazol-2-
ylsulfanyl)-phenyl}-ethanone, (265) (4.12 g, 11.19 mmol) in pyridine, obtained from
Aldrich, was added 2-chloro-4-trifluoromethyl-benzenesulfonyl chloride (3.75 g, 13.43

30  mmol) and heated to 90 °C for 1.5 hours. The crude reaction mixture was concentrated
under vacuum, partitioned between 2M aqueous HCI (100 mL) and EtOAc (100 mL), and
extracted 3 times with EtOAc (100 mL). The combined organic layers were washed
twice with saturated aqueous brine (100 mL), dried over Na,SO,, concentrated under

vacuum, purified by column chromatography (0-5% Et;0 in CH,Cl,), and triturated with
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phenyl sul f anyl ] - benzot hi azol e- 6- carboxylic acid am de (285)
2-12,6-Dichloro-4-(2-chloro-4-trifl uoronethyl -benzensul fonyl am no) 5
phenyl sulWanybdssbenzot hi azol e- 6- carboxylic acid am de (28BJTWa&/s1Bpar ed
(55% from 2-chloro-N[3,

ri 11 uoraperrarent ANTESHAT iy BEMEsdh T Hiekd RIERNMN AT 2801 o 30a
NVR (OVBO)G) oboBficdofia, 1H). 8 48-3.4 (m 2K, 8.23 (bs, 1M, 80580

2 .95 (d 5, 7.48
(010 7107 4 Ny (40ieiti DY S@ 1) & EXABLE R BeiS (d, T =83 iy, 11,

o1 sul £ agCoiione D U 7R S 67 B L b ke PRE B 2 F By o
{ 3- chl oryas4d| P=0 U atH)aZ.ab (&,915 8. bemx@{zhuam 312(11le s.4 sy i), 2p¢56(|9yl )

-4-trifluoronethyl - benzenesul f onam el\& 23 lE)/Ire ar ed &67?1 rom
2-chl or 8H). MS (EI): m/z 609 (38, M-H), 610 (10, M-H), 11(50, -H), 612 (1 ), 613

N[ 3- ch 4+( ) hagel - 2-yl sul fanyl ) -phenyl]-4-trifl uoronethyl
- benze esy@hgrrﬁpéaﬂ?ﬁgﬁ@%’wﬁﬁhe met hod of exanple 301. 'H NMR
(DMSO-d6) S 8.62 (bs, 1H), 8.36 (d, J = 8.5 Hz, 1H), 8.19 (bs, 20 1H),
8.08 (d, J = 8.1 Hz, 1H), 8‘.04-7.9{_5A 2H ., 7.84 (d, J = 8.6 Hz, 1H), 7.38
(d, J =20 Hz, 1 H, 7.2 (dd, §M8PE8H21H) MS (MH) 601.
EXAVGLE 287 3-Acety.5-chlore-d-(5-chloro-benzothiazol-2-ylsulfanyD)-phenyll;

2-Chl oro-N-{3, 5-di cﬁl orgty4 6-0(ro ect r(ggole-ng?yllgz-o enyz%l% hz:nayz)o? eny]

yl sul f anyd-flichheroyiehzenesnifénamider(@78)\By the mrtimelsof ckxemale e (287) 2- ChI oro- N

§/I355I 19:';13: fr ghgnwﬁ(@vﬁ@%%%ﬁét h% %gﬁg'efgé‘gbf on%ﬁﬂfelf{é& 7v3z§s("br epar ed

(65% r

2-chloro 2 ﬁl?[ 9]5( di ch 8r%z 41}?67(:73}a en- otzh} in_IzZoll%I 7ylllss&I fan&llt)sz)hg%/I ]-4-

trifl uoriottefddy] = B@Zdriézsdlff)oﬁam(aud =(294jz Bt 4S5 eeBHpdME (MEBnPI5e 301. 30

' N%/R (DVBO-d6) 8 8.65 (bs, 1H), 8.44 (d, J = 8.4 Hz, 1H), 8.24 (bs, 1H),
: d, J =8.6 H, | H, 806-7.98 (m 2H), 7.4 (bs, 2H. M5 (MH) 635.
172 WO 01/ 00579 PCT/ US00/ 18178 EXAWIPEEZBH

2- Chl or o- N-[ 4- (5- chl or o- benzot hi azol - 2-yT'sul fanyl ) met hoxy-
phenyl]-4-trifl uorlﬁmwywl-ﬁeqhi@w-ﬁbhawm@zqtms9l-BylsvHen)%m@ayl&ﬁ exanpl e
9

2,4-dichloro-5-methyl-benzenesulfonamide(279)

'H NMR (DMSO-dg) & 11.8 (s, 1H), 8.3 (s, 1H), 7.98 (d, ] = 8.6 Hz, 1H),

20 7.93-7.9 (m, 2H), 7.46 (d, J = 2.4 Hz, 1H), 7.42 (dd, ] = 8.6, 2.1 Hz, 1H), 7.3 (d, J =24
Hz, 1H), 2.45 (s, 3H), 2.4 (s, 3H). MS (M-H) 589.

EXAMPLE 280
2,4-Dichloro-N-[3-chloro-4-(5-trifluoromethyl-benzothiazol-2-

25  ylsulfanyl)-phenyl]-benzenesulfonamide (280)
'H NMR (400MHz, DMSO-dg) 8 11.6 (s, 1 H), 8.23-8.16 (m, 3 H), 7.96
(bs, 1 H), 7.88 (bd, J = 8.6 Hz, 1H), 7.75-7.67 (m, 2 H), 7.4 (bs, 1H), 7.23 (bd, ] = 10.7
Hz, 1 H). MS M-H) 567.

30 | EXAMPLE 281
2-Chloro-N-[3-chloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-

phenyl}-4-triflnoromethyl-benzenesulfonamide (281)
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'H NMR (DMBO-d6) S 11.5 (s, 1H), 8.4 (d, J = 8.3 Hz, 1H), 8.2 (bs, 1H), 5
8.01 (d, J =8.3, 1H), 7.89 (d, J = 8.5 Hz, 1H), 7.87 (d, J = 2.1 Hz, 1H),
7.63 (d, wosu/@s# Hz, | H), 7.38 (dd, J = 8.6, 2.0 Hz, 1HPCT/GS@BIS(TS, J =

2.0 Hz, IH), 6.83 (dd, J = 8.4, 2.1 Hz, 1H), 3.8 (s, 3H. MS (MH 563.

EXAVPLE 289 10

2. 4-Di chl or o- N- [ 3, BNYIRHHEPMHE. PYISOdp) &1 Srfst Wi $d kb drid-3 5t 12D,

y' sul fa%hgwg%ﬂ%%%@ﬂg@ﬂ%@wm@ =288, 113%#@(}& 6 46) (1§) 17;?%90 (s, g

(s 2H) (bdys =1 HHzSDH) 1B44EAVPLES Plg0l H), 725 (dd J=8.5, 24Hz 1H) MS (M-
2- Chl or ré—? 3 5-dichloro-4-(5-trifluoronethyl -benzot hi azol - 2-
yI sul fagx) phenyl]-4-trifluoronethyl -benzenesul fonam de (290) 'H NWR

de) Sll 90 (br s, 1H), 8.43 (d, J 8.4 Hz, 1H), 8.26- 8.15 (m 3H),
803(dd J 8.4, 1.7 Hz, 1H), 7.68 (dd, J = 8.6, 1.6 Hz, 1H), 7.40 (s,
2H). 20 Ms (MH) 635. EXAVPLE BXAMPLE 282

N-[ 3- Acet yl - 5-chl fl

ph[enyl ]C "2 4l di ohl g‘@'é‘é‘&f‘é‘%‘e@ e ‘?gir:‘.@gh %efgﬁli‘f%ﬂ'ﬁﬁm%f&%@%@?l"s 11. 80

l(_é)r 2SL mbkﬂgotg}é@&g(ﬁcarboxyl&Gﬁclngl}Letﬂﬁ)esteB(ZBZ) 78635 g (rjn ?H)_ 87697 g d6 i]_'Z = i 1

H): 7.46 (d, J gHzNMB(DMSp -dsy 5 3nl g 65, 1 F%)38@@,&f,l’-iﬁyflﬂ)',é’?l9(@;lgmf VS
0) E 2 -

(M4 5 805 SRS 208 1, 10 2 2 N0 594 1

ST/ USOG LB T e NV (RO ae B a0 (b o T QBS%H}deT%ﬂ-m The

1H), 8. 24,4 =1§2(%P Hap ?{)83-@15:( . MS MER5h 4 Hz, 7. 65 (dd, 33 . 3.25,

1.H)5 Hz, 1H), 7.44 (d, J = 2.4 Hz, 1H), 7.36 (d, J = 2 4 Hz, 1H), 2.48 (s,

3H. M5 (MH) 643. 5 EXAMPLE 293

2, 4-Di chl oro-N-[ 3, 5-di chl or 0- 4- (BXaMPDLE®837 ot hi azol - 2-yl sul f anyl ) -

15 2-[2,6-Dichloro-4-(2,4-dichloro-benzenesulfonylamino)-
phenylsulfanyl}-benzothiazole-5-carboxylic acid methyl ester(283) By the method of
example 93.

'H NMR (DMSO-dg) 8 11.9 (s, 1H), 8.32 (d, T = 0.9 Hz, 1H), 8:22 (d,J =
8.6 Hz, 1 H), 8.09 (d, = 8.4 Hz, 1H), 8.0(d,J=1.9 Hz, 1H), 7.92 (dd, T =8.4, 1.6 Hz, 1
20 H),7.75(dd, J=8.6,2.1 Hz, 1H), 7.4 (s, 2H), 3.9 (s, 3H). MS (M-H) 591.

EXAMPLE 284
2-[2-Chloro-4-(2-chloro-4-trifluoromethyl-benzenesulfonylamino)-
phenylsulfanyl]-benzothiazole-6-carboxylic acid amide (284)

25 2-[2-Chloro-4-(2-chloro-4-trifluoromethyl-benzenesulfonylamino)-
phenylsulfanyl]-benzothiazole-6-carboxylic acid amide (284) was prepared (14%) from
2-chloro-N-[3-chloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-phenyl]-4-trifluoromethyl-
benzenesulfonamide (296) by the method of example 303.

'H NMR (DMSO-dg) & 11.8 (s, 1H), 8.42 (d, J = 1.3 Hz, 1H), 8.38 (d, ] = 8.5 Hz, 1 H),

30  8.21 (bs, 1H), 8.05-7.99 (m, 2H), 7.94 (dd, J = 8.6, 1.5 Hz, 1 H), 7.89-7.83 (m, 2H), 7.45

(s, 1H), 7.42 (d,J = 1.9 Hz, 1H), 7.24 (dd, ] = 8.5, 2.1 Hz, 1H). MS (M-H) 576.
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phenyl ] - benzenesul f onam de (293) 'H NMR (DVMSO-d6) 8 11.90 (br s, 1H), 8.49
(d, J =1.1 H, 1H, 823 (d, J =8.6 Hz, | H, 7.97 (d, J =2.0 Hz, | H),
7.96 (d, wosi/@s® Hz, | H), 7.86 (dd, J = 8.5, 1.6 10 Hz, paHpsoorisTA (dd, J
= 8.6, 2.0 Hz, 1H), 7.38 (s, 2H). M5 (MH 558. EXAVPLE 294

2- Chl oro- N-[ 3, 5-di chl or o- 4- ( 6- Cﬁg@ﬁ Einzgé Qi azol - 2-yl suI fanyl) -
phenyl]-4-trifluoronethyl-benze e (294) 15 'H NWVR (DVBO-d6) S
11.90 (br s, 1H) ' 2- Fzé%lélﬂoroh ;2-12hﬁ)rb’sz-tri-tﬁolfl)ogxeﬁ?yl-(ﬂinzen%uﬂoggﬂmﬁﬁo)—1H) 8. 24

(br s, I H), H)
7.87 (qmenylsulfsnﬁ] btnz?othmzolgwqarbomm(@cnd antide (VBSIMH) 592. EXANPLE 295 20

2,4-Di chl N- 4- hi
phenylf bg:lgene[sﬁq'%%?ﬁaﬁ%m(‘gég(ﬁ ) Ot |a Hg?e lﬂl %)By%lgos) 1H), 8.49
(d, 5d phénﬁsmlzan H)enz&hibgol(edsrcarﬂoxyha aéldrdzmda(is)s) was g&pzreaz{ssm frohl) ,

7.90-7.84 (m % 0 (d, J = 2.3 He,
1H), 7. 22®l(>li§’dN [3 S—dlehlsro (&cmo lquyothwsol( %nyiﬁr}llf?,lz)d -pb@yllzlx‘}prE 296

2- Chl henyl | - 4-
trifl Sgﬁg%l{oﬁlelwl%%n{z?zeeﬁgéugo onam %ﬁe%ﬁhﬁf&y%%w@? ) bplin¥8] (br s,
1H), 8.48 (br s, lm(msoddﬁw 1:28(& 131) 8-118 8m)n m)zazﬁlws $H)1H) 8 02

(br d, J =8 I—%797dJ-86
1H), 7.%865- @@dmzm@ (dd J 5 85, 1.1 Hy, 1 14585 4, Jf&Sﬁzslezﬂfsma)lH)z 25 (dd J

= g;m ‘b? Fﬁ Wﬁg M H) 558. 174 WO 01/ 00579 PCT/ US00/ 18178 EXAMPLE
297 72, 4- CI% T O- ,’0-di chl or o- 4- (5-cyano- benzot hi azol - 2-yl sul fanyl ) -

phenyl ] - benzenesul f onam de (297) 'H NVR (DMSO-d6) 6 11.90 (br s, 1H), 8.36
(d, J =1.1 Hz, 1H, 8.23 (d, 5J =85 H, 1 H, 816 (d, J =8.2 Hz, 1
H)7.9 (d J =2 0H, 1H, EXAMPIE286- g5 15 H, 1H), 7.73 (dd, J

8. 4, Hz, 1H. Ch?or%BN-({§4chm 24- t@(l(ﬁ‘/lté't'}az%@%-yl) benzothiazol-2-
ylsulfanyl]-phenyl}-4-trifluoromethyl-benzenesulfonamide
15 2-Chloro-N-{3-chloro-4-[6-(1H-tetrazol-5-yl)-benzothiazol-2-ylsulfanyl]-

phenyl}-4-trifluoromethyl-benzenesulfonamide (286) was prepared (67%) from 2-chloro-
N-[3-chloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-phenyl]-4-trifluoromethyl-
benzenesulfonamide (296) ), by the method of example 301.
'H NMR (DMSO-dg) & 8.62 (bs, 1H), 8.36 (d, ] = 8.5 Hz, 1H), 8.19 (bs,
20 1H), 8.08 (d, J = 8.1 Hz, 1H), 8.04-7.95 (m, 2H), 7.84 (d, J = 8.6 Hz, 1H), 7.38 (d, ] = 2.0
Hz, 1H), 7.2 (dd, J = 7.9, 1.8 Hz, 1H). MS (M-H) 601.

EXAMPLE 287
2-Chloro-N-{3,5-dichloro-4-[6-(1H-tetrazol-5-yl)-benzothiazol-2-
25 ylsulfanyl]-phenyl}-4-triﬂuoromethyl—benzenesnlfonamide 287)
2-Chloro-N-{3,5-dichloro-4-[6-(1 H-tetrazol-5-yl)-benzothiazol-2-
ylsulfanyl]-phenyl}-4-tri'ﬂuoromethyl-benzenesulfonamide (287) was prepared (65%)
from 2-chloro-N-[3,5-dichloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-phenyl}-4-
triﬂuoromethyl-benzenesulfonamidé (294) by the method of example 301.
30 "H NMR (DMSO-dg) 8 8.65 (bs, 1H), 8.44 (d,J=8.4Hz, 1H), 8.24 (bs, |
1H), 8.09 (d, J = 8.6 Hz, 1 H), 8.06-7.98 (m, 2H), 7.4 (bs, 2H). MS (M-H) 635.
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EXAMPLE 298

2- Chl oro- N-[ 3, 5-di chl or 0- 4- (5- cyano- benzot hi azol - 2-yl sul fanyl )- 10

phenyl ] - &v0 ni/édsaor onret hyl - benzenesul f onam de (298) 'H NVRPCDVB®@/86)8 6 11. 98
(br 8, 1H), 8.43 (d, J-83Hz,1H) 8.35 (d, J =1.5Hz, I H, 8.23 (br
s, I H, 8.15 (d, J = 82Hzl 03(de 8.4, 1.0 Hz, | H), 7.76

(dd, J = 8.4, 1.4 Hz, : (MH 592. 15 EXAMPLE 299

pheny ]CT‘LSrn?eﬁ*e[sér%‘Og% ﬁ‘*-%?f'ﬂ?é/%‘"?a?@?ﬁ%?—%?%‘f%ﬁ%} Bt 5 56 (g, 3

= 1.5 Hhenﬂlwrtrﬂlub@oﬁldthyl-benze&eﬁnlﬁﬁlanilﬂlk (283)R§'thdmeﬂlod o3 eﬁaxhb],e 9iBH) 7.96
(d, J = 2. ﬁlﬁb 8 (d i 4, 1.5
Hz, 7 72 (d NMR@M OzdsbﬁHzl SQWH)ﬁ‘h@ (Jd=8§JH='Z H &%(bsai—ljl) 7.23

I or 601%-(1 hﬁor - 4% gh?né%énzgt hi adEf(%%ﬁsuﬁ?)any@)@p%Enyﬁ ]-4- 25

Hl)f I U(Hzg)flfHD h7y38 @Enlema’saldﬂnalﬁ)dé 96%8)@) 2Jd IyRH)DWBEX B Y =8.4,12. Y Bz br s,

, 8. , 8.35 ( ,J—1.4HZ,1H),8.21(brs,1
8. wx%scsm)alvawmp% 8.03 (dd J =865 15H, 1H, 7.8 (d J
86Hz,1H) 7.75 (dd, J = 8.4, 1.6 Hz, 1H),7.43(d,J:2.4Hz,1H),
24 (dd, J =8.5,:2.4 Hz, 1H. M5 (MH) 558. 30 EXAVPLE 301

, 4-Di chl oro- N-{3, 5-di chl oro 4 WZOI 5-yl)-benzot hi azol

fanyl ] - phen 9 175 1/ 00 79 /USbO/ 18178
Y. iﬁ sol ﬁt} OIEI) of yzz‘} 9"3{1 I\é)'fgfnSOél éh‘lr "d’rﬂm(“’éoég’ HB‘“E |azoI 2
yI sul fW'lbah?h?ﬂéhh]ﬁﬁﬂl@d%@ﬂ%ﬁa?ﬁﬁ@(ﬂ@ y(297) (250 ng, 0.45 mml) in toluene
(5 nb) d"azidotrinethylsillané (Aldrich, 0.12 nL, 0.90 nmol) and

di butyl tin oxi de "HMMR (RMSO1ds) b 1.90. (6481 )f25)8. ISI'(m, }}é)sﬁl%l(ng XX ure was
heat ed § ur ueous solution of HO (50 nL
and icé&r\ég{?’ EZRH‘QEH@(%?%(% Eﬁba%%}ﬁ:goi?ure was extracted 3x vm'(th )

Et OAc (50 nL). The organi c | ayers were combi ned and

N\III

15 | EXAMPLE 290
2-Chloro-N-[3,5-dichloro-4-(5-trifluoromethyl-benzothiazol-2-
ylsulfanyl)-phenyl]-4-trifluoromethyl-benzenesulfonamide (290)
"H NMR (DMSO-dg) & 11.90 (br s, 1H), 8.43 (d, ] = 8.4 Hz, 1H), 8.26-
8.15 (m, 3H), 8.03 (dd, J = 8.4, 1.7 Hz, 1H), 7.68 (dd, J = 8.6, 1.6 Hz, 1H), 7.40 (s, 2H).
20 MS (M-H) 635.

EXAMPLE 291
N-[3-Acetyl-5-chloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-
phenyl]-2,4-dichloro-benzenesulfonamide (291)
25 'H NMR (DMSO-d¢) & 11.80 (br s, 1H), 8.25 (d, J = 8.6 Hz, 1H), 8.22-
8.15 (m, 2H), 7.97 (d,J = 2.1 Hz, 1H), 7.72 (dd, ] = 8.6, 2.1 Hz, 1H), 7.69 (dd, J = 8.6,
1.6 Hz, 1H), 7.46 (d, ] =2.4 Hz, 1H), 7.31 (d, ] = 2.4 Hz, 1H), 2.47 (s, 3H). MS (M-H)
609. '

30 ) EXAMPLE 292
N-[3-Acetyl-5-chloro-4-(5-trifluoromethyl-benzothiazol-2-ylsulfanyl)-

phenyl]-2-chloro-4-trifluoromethyl-benzenesulfonamide (292)
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washed twice with a brine solution (100 nL), dried over Na2SO4, and
concentrated under vacuum The crude solid was chromat ographed (20% Et OAc
in CHZClZWOt)hm]smlO% MeOH in CH2Cl2) to yield 209 rrg (77%cDUsgradisct as a

white solid. 10 'H NVR (DVMBO-d6) S 8.44 (d, J = 1.7 Hz, 1H) 821(d J =
8.6 Hz, 1 8,16 (d, J = dd, J = 8.4
7.96 (d, JH): 2. om@MS@C}'QS(Hd%(bJS—l@ﬁ“é(é L 81 Hy, ”é §2§ (s, |2_|)I—|)

VB (M 5 -

2- Chl 050173- QHE di CH%Or o-%-gI l;f‘(‘lﬁur‘%{ét? Sng yéf)5 he%z}(l)zt hllHaE 44§d I=

yl sul f amyiig, mi),emsxd 42 ufHa)0HY e sl 3RS @®sE)f6@dani de (302) The title
conpound was prepared by the nethod of exanple 301. 'H NVR (DVMSO-d6) 6 8.44
(d, J =1.5 Hz, 1H), 8.42 (d, J = 8.4 Hz, 1H, 8.23 (d, J =1.3 Hz, | H,

8.15 (d, J = 8.4 Hz, 1H), 8.02 gfdmPLE 834 1.4 Hz, 1H), 7.40 (s, 20 2H).
%MH) 635. EXAMPLE 303 ERAMPLE 293
2-[ 2, 6- Di chl or 0- 2;4DichiatioceM|[dSalitidored<6ely Awmperanithiagol-2-ylsulfanyl)-

phenyl sul f t hi azol carboxylic acid amde (303) 25 To a
sol ut i Bﬁe’b’fali]§ ‘Lzeé}f’ 6‘138[“ 2%32 di chl or o- 4- ( 5- cyano- benzot hi azol - 2-

yl'sul fanyl)- phen}"ﬂ{]N]@Rr(m%LﬁﬁQﬁ@@bQ@rs(ﬁ BY)8.42Rd) yB0; 1@1245Hg1‘8)i3) (dn AR

tert-butanol (10 , was ad EM SCi ence Product
mol ) . TE&6 Hes UH), l7l5ﬂj (i J(FlIrOasz\kﬁ) ﬂ@ﬁl(deGdeSdﬂz 1HoUB6 (dd,tVet 8. éobﬁl ng to

Crdfie. TEALHR G a7 S G AT By dh Sl 4 BN 50 mt) - The or gani o
| ayers were conbi ned and washed twice with a brine solution (100 nl),

dried over Na2S®™, and concentrated under vacuum The crude solid was
chr omat ogr aphed (20% Et OAc i n CEXAMPLERS4 10% MeOH in CH2ClI2) to yield 207

80% of i t / US00/ 18178
AN (/() DVEG gg@%%’%g’% £s- dl‘i%v'm“’ £§%9¥%“°'be“z$f—'bvg‘§%’g'9?@§“f -85 1.9
Hz, 1Hphefly @ﬂtmruosoml l-bsnme?umﬁna(nnuem) 7. 85 (m 1H) 7 74 (m 1H),
7.47 (br s 7.38 H 578. 5 EXAMP

NS (M
2, 45Di chl or o- N- { SHOWM& MSEEdﬁo BH1: % GbaﬁolH)sﬂyﬂ9)(dbénz1o§ ﬁIZaiHD,-Sz% GH
J=8.1Hz, 1H), 8.24 (br s, 1H), 8.03 (dd, J = 8.2, 1.0 Hz, 1H), 7.97 (d, J = 8.5 Hz, 1H),
7.87 (dd, T = 8.5, 1.7 Hz, 1H), 7.40 (s, 2H). MS (M-H) 592.

EXAMPLE 295
20 2,4-Dichloro-N-[3-chloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-
phenyl]-benzenesulfonamide (295)
'H NMR (DMSO-dg) 8 11.60 (br s, 1H), 8.49 (d, J = 1.8 Hz, 1H), 8.18 (d,
J = 8.6 Hz, 1H), 8.00-7.94 (m, 2H), 7.90-7.84 (m, 2H), 7.72 (dd, J = 8.6, 2.0 Hz, 1H),
7.41 (d,J =2.3 Hz, 1H), 7.23 (dd, J = 8.5, 2.4 Hz, 1H). MS (M-H) 524.
25
EXAMPLE 296
2-Chloro-N-[3-chloro-4-(6-cyano-beniothiazol-z-ylsulfanyl)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (296) ,
'H NMR (DMSO-dg) 5 11.78 (br s‘, 1H), 8.48 (brs, 1H), 8.39 (d,J=8.0
30 Hz, 1H), 8.22 (brs, 1H), 8.02 (br d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.6 Hz, 1H), 7.90 (d,J =
8.6 Hz, 1H), 7.86 (dd, ] = 8.5, 1.5 Hz, 1H), 7.43 (d, ] =2.3 Hz, 1H), 7.25 (dd, J = 8.5, 2.4
Hz, 1H). MS (M-H) 558.
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yl sul fanyl ] - phenyl } - benzenesul f onam de (304) The title conpound was

prepared by the nethod of exanple 301. '"H NWR ( O de) 8 8.44 (d, J = 1.5

Hz, 1H), woawosdy J = 8.6 Hz, 1H), 10 8.14 (d, J = 8.4 HeCt/USed)1818. 01 (dd,

J=8.4 1.6 H, 1 H, 7.95(d, J =2.1Hz, 1 H, 7.87 (d, J = 8.6 Hz,

1H, 7.71 (dd, J = 8.6, 2.1 Hz, (d, J = 2.4 Hz, 1H), 7.21 (dd, J
8.6, 2.4 Hz, 1H). I\/B(MH)S 305 15

2- Chl or o- N-{3- chlzpr-Dxcﬁidr’ia-NJ[Bksttﬁbmawh :(5-cyhpo-beinzaih fazak Dlylsdifanyl)-

yl sul fanyl ]- %hen yl}-4-trifluoronethyl-benzenesul fonam de (305). The title

conpoukendlbgnzegsifongnide %Rt hod of exanpl e 301. 'H NVR ( DVBO- d6) 8 8 43

d J=1.5 Hz 1 Hz,

512 (d, 3 = 6 4 MMM Tpdotel £ 83 (far 4 g *gfé”%ﬁw 201 4,

Exif\)/P(Ld’_SJS Hz2114) l8z1.6 @, H-8.7H201 )] d.981d, 7 828,HZ.1#H)H2.77 1ddy = &5, (b4 H) 601.

N- [ 3- Adkzs VH). 5. Bn(ddr b= 8.4 8.0 .. héR so2hh) adbt (M:F) 138 fanyl)-phenyl ] -

2-chl oro-4-trifluoronethyl - benzenesul fonam de (306). 25 'H NMR (DWVSO d6) 8

11.90 (br s, 1H) 8 43 (d J =8.1Hz, 1H), 8.23 (d, J = 1.2 Hz, 1H), 8.01

(dd, J = 8.4, 1. 7. 7SEKAMBLE 882 Hz. 1H). 7.62 (s, 1H) 7. 46

%) 2.8 3#;5911020-@5?3@% ailyreRid et it S an o > 2
N-3- %bw:ﬁ&muwr&n -b@ﬁiéﬁ)ékulﬁﬁﬁ%ﬁh@t@% -2-yl sul fanyl ) - phenyI]-

2, 4-di ?h | or 0-5-neth nzenesul fonam de (307) 177 WD 01/ 00579

PCT/ US00/ 18178 ‘HW«R(@N@O@W 15.981b7¢) 1{Dy8.43 (d, I}I}=88H?_781H$ 8]5—Dd,, 7. 92 (s,
1 7..80

0 (a b5 Stap Vi3 ot 1y B i 893 008 0 (68 0 8479 915, 3l 5 ('

9H) . 7(5|\¢1 7289 13 IRAMELE4608 2 Mg{j fypnet hyl qui noline (308) A
sol ution H!) 3- Ami ho- 6- me{MIE qu?sﬁof{ﬁne W)Hglg 7.65mmol ), prepared
according to J.Chem Soc. 2024 2027(1948) Morley, J. S.; Sinpson, J. C E.]
'noN EXAMPLE 299

2,4-Dichlore-N-[3-chloro-4-(5-cyano-benzothiazol-2-ylsulfanyl)-

phenyl]-benzenesulfonamide i
'H NMR (DMSO-dg)  11.60 (br s, 1H), 8.36 (d, J = 1.5 Hz, 1H), 8.18 (d,

J=8.6 Hz, 1H), 8.15 (d, J = 8.3 Hz, 1H), 7.96 (d, ] =2.0 Hz, 1H), 7.88 (d, J = 8.6 Hz,

20 1H),7.75(dd,J=8.4,1.5 Hz, 1H), 7.72 (dd, J =8.5, 2.0 Hz, 1H), 7.40 (d, ] = 2.4 Hz,

1H), 7.23 (dd, ] = 8.5, 2.4 Hz, 1H). MS (M-H) 524.

EXAMPLE 300
2-Chloro-N-[3-chloro-4-(5-cyano-benzothiazol-2-ylsulfanyl)-phenyl}-4-
25  trifluoromethyl-benzenesulfonamide (300)
'H NMR (DMSO-dg) 6 11.70 (br s, 1H), 8.39 (d, J = 8.4 Hz, 1H), 8.35 (d,
J=1.4 Hz, 1H), 8.21 (brs, 1H), 8.13 (d, J = 8.4 Hz, 1H), 8.03 (dd, J = 8.5, 1.5 Hz, 1H),
7.88 (d, J = 8.6 Hz, 1H), 7.75 (dd, J = 8.4, 1.6 Hz, 1H), 7.43 (d, J = 2.4 Hz, 1H), 7.24 (dd,
J= 8.5,;2.4 Hz, 1H). MS (M-H) 558.
30
EXAMPLE 301
2,4-Dichloro-N-{3,5-dichloro-4-[5-(1 H-tetrazol-5-yl)-benzothiazol-2-
ylsulfanyl}-phenyl}-benzenesulfonamide (301)
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H2SO4 (25nl) was cooled in an ice bath. To the solution NaNO2 (560nyg,
8.10mmol) in 10 water (2m ) was added and stirred for 30m n at O degrees.
Separ at elwo 82004326504 was refl uxed and above Di azo reacti orPCTURGUISE7SWAS
added to this refluxing solution. After 30mn the reaction m xture was

cooled to t t. l.i.zed 6N NaCH . T [ ti

oot ubl o mat er | 5 haaGuiesor duieriny-PThsr G ER- e g gt oSt N
recrys i 999. 15 'H
S5 IR e R R O, 1S
7. 55 (whk adsled aZidgginiethylsithne (ABIr®h. 12 8115 0.901Rmod), ang-a2bgiin ox @RAMPLE 309

3-(2,6;D.chl - 4-ni - - 8- et hyl - qui nol i 20. T | uti
o 3. vk T e P RIT TR Bt s Dol fdg Ehrel(3 Sm)” e
added MNairk)( 60 voiduesuspndnOT HAQIYmL .aR8 16edk s ddded ad Perchideiieaciionr oom

tenperature. After 5mn 3,4, 5-Trichl oronitorobenzene (509ny, 2.25mmol) in
DVE ( 2mitusgereas satiacied 3y WitheEtOAGSD g nilhe graanyglayers ateseicormbined ardhr ees” wi t h

stirri f . . . i r rad u s added
Do 1 e ihtliwice With AOMEL sc it 6 b G HEFREIRIL G oo AR FhIAES
ext r actaduiwThe crdelsoAd @ik chiongtograpHed Y20% Et@2 cvia s iyvtich 1BP4 ne, dri ed

over anh ou 4i . an onc ated., Crude residye was purified by

col umWﬁ%Wﬂé%% W%ﬁ«gﬁééﬁh&&@%&@wﬂm@é@ ‘QS‘F“%@E‘ ca gel) to afford
cofgppound 309 (51%&3% "d?@?{ﬁz“?g@@i@@@d@ gd .___|5_§2_6§I25g1(1§H,rr), 7.61
(1H, s), 7.94(1H, , =%. , 8.63 ( ,’s,’8.%3 ’?1, , J=2.9Hz) .
(EXAI\/;DLEIBMI J %8.@21}75-15),(:810D(c§a}, Jl=r8'/.4,r107- Hla,em)),(yl)%c(dj mlzicmléz,ﬁlmav.bm&d,i c acid
310).. 178 WD 01/00579 PCT/US00/ 18178 A solution o

3- (2, 61 DR F2.400h ¥ 38 Bk MS BMrY 884 - qui nol i ne(309) (510ny, 1.46mol)
and chromum (VI) oxide (292ng, 2.92mml) in ¢ H2SO4/ H20 =2.4ml/4.7nml was

heat ed at 100 degrees while three 292ng portions of chromc anhydride were
added ei ght hour intervals. AftEXABPRILEBO2ting was stopped and allowed 5 to

P, oret ") Sl A b LD
809 .yl 1[-BRANIZ 4 oMo FEhethy Kb 8fzehddiifodamidd(Foy) . 8. 14(2H, s), 8.56
‘ The title compound was prepared by the method of example 301.
'H NMR (DMSO-ds) & 8.44 (d, ] = 1.5 Hz, 1H), 8.42 (d, ] = 8.4 Hz, 1H),
8.23 (d,J=1.3 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 8.02 (dd, J = 8.4, 1.4 Hz, 1H), 7.40 (s,
20 2H). MS (M-H) 635.

EXAMPLE 303
2-[2,6-Dichloro-4-(2,4-dichloro-benzenesulfonylamino)-

phenylsulfanyl]-benzothiaz'ole-S-carboxylié acid amide (303) !

25 To a solution of 2,4-dichloro-N-[3,5-dichloro-4-(5-cyano-benzothiazol-2-
ylsulfanyl)-phenyl]-benzenesulfonamide (297) (250 mg, 0.45 mmol) in tert-butanol (10
mL), was added KOH (EM Science Product, 126 mg, 2.25 mmol). The resulting mixture
was refluxed for 1 hour. After cooling to room temperature, a 1M aqueous solution of
HCI (50 mL) was added and the crude reaction mixture was extracted 3x with EtOAc (50

30 mL). The organic layers were combined and washed twice with a brine solution (100
mL), dried over Na,SO,, and concentrated under vacuum. The crude solid was
chromatographed (20% EtOAc in CH,Cl,, then 10% MeOH in CH,Cl,) to yield 207 mg
(80%) of compound 303 as a white solid.
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(1H, s), 8.65 (2H, s), 9.09 (1H, d, J=3.0Hz). 10 EXAMPLE 311
3-(2,6-D chl oro-4-nitro-phenoxy)-qui nol i ne-6-carboxylic acid nethyl ester

(311) Toveosobasvd on of PCT/US00/18178
3-(2,6-Di chl oro-4-nitro-phenoxy) - qui nol i ne- 6-carboxylic acid (310) (443ng,
0.93mmol ) in dry THE 20nl) was ded CH2NZ in Et20 sol ution 15 [Prepared

f rom Ni t r osomet hylH R(@Wéﬁhl §@W@}ﬁ) (&3 §br s, ). 8.2 Wk 58wWad O stirred

roo efpe f m xt ure,
i ch vt [Res CedbEuED, b B8 7B afh 3 (HCPIRACATRL TR P AL R I 1 61 s
extract 2d8(s2tH. MS (MAEFI8. Organic | ayer was washed by Brine, dried over
anhydrous MSO4, and concentrated to afford conpound 311 (415ngy). 20 'H
NVR (300MHz, DMSO-d6) S 3.89 (3H, s), 5.75(2H, br s), 6.76 (2H, s), 7.73
(1H5d, J=2.9Hz), 8.09 (2H, s), BxRANEIIE384 S). 8.94 (1H, d, J=2.9Hz).
EXAMPLE 312 3-(4- Am no-2, 6-di chloro-phenoxy)-qui nol i ne-6-carboxylic acid
met hyl 25 ester g,gimchmodv $bichtorod-[6f(1 H-tetrazol-5-yl)- benzothiazol-z-

(311} (oaRPp ey REnRREDA e L e e BB nate B Mot/

) was adg,@qlohro@exggﬂmggm(zgmg, 5.3mmmol ). The reaction m xture was refluxed
for 4hr. Insol ubIe materials were renoved by Celite pad, which was washed

by 30 THF, acet ondd 2RAR{(PAMSEdOH 83néd,fli+ 1.5dHz IS8 Ebfbdrm §.68d 1 Hand sat

b 0 auB T RREL -hah Hanl e FE2aureo Y 787 i ompound

312 (372%95 HOVIY), Wllqba)J 9892 mmngowwbwm@f;/ 184 731 (ddl NV 6,
(300MHz, DVBO-d6)” S 3 (2H,s), 6.76 (2H s), 7.73 (1 H d,

J=2. 9Hz} 4 B, 091)(M$(M)H) .767 (1 H s), 894 (114, d, J=2.9Hz). EXAMPLE 313
5 3- Hydr oxy- 8- qui nol i necarboxylic acid nethyl ester (313) To the m xture of
8- Qui nol i ne carboxylic acid (500ng, 2.89mvol) in THE (80nl) was added
CH2N2 in Et20 sol. [Prepared fr @XAMPIOEGOBt hyl urea (1.65g) and 50%KCH

(5rrfL3] at roomtenperature, The reaction m xture was stirred for 12 hr and
1 2-Chloro-N-{3-chloro-4-{5-(1 H-tetrazol- 5-yl) -benzothiazol-2-

ylsulfanyl]-phenyl}-4-trifluoromethyl-benzenesulfonamide (305).
The title compound was prepared by the method of example 301.
'H NMR (DMSO-dg) & 8.43 (d, J = 1.5 Hz, 1H), 8.36 (d, J = 8.4 Hz, 1H),
8.17(d, J=1.4 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 8.03-7.96 (m, 2H), 7.85 (d,J = 8.6 Hz,
20 1H),7.40(d,J=2.4 Hz, 1H), 7.20 (dd, J = 8.6, 2.4 Hz, 1H). MS (M-H) 601.

EXAMPLE 306
N-[3-Acetyl-5-chloro-4-(5-methyl-benzothiazol-2-ylsulfanyl)-phenyl]-
2-chloro-4-trifluoromethyl-benzenesulfonamide (306).
25 'H NMR (DMSO-dg) & 11.90 (brs, 1H), 8.43 (d, J=8.1 Hz, 1H), 8.23 (d,
J=12Hz, 1H), 8.01 (dd, ] = 8.4, 1.1 Hz, 1H), 7.78 (d, J = 8.2 Hz, 1H), 7.62 (s, 1H), 7.46
(d, T=2.4Hz, 1H), 7.29 (d, J = 2.4 Hz, 1H), 7.19 (dd, J = 8.5, 1.2 Hz, 1H), 2.47 (s, 3H),
2.40 (s, 3H). MS (M-H) 589.

30 EXAMPLE 307
N-[3-Acetyl-5-chloro-4-(5-methyl-benzothiazol-2-ylsulfanyl)-phenyl]-
2,4-dichloro-5-methyl-benzenesulfonamide (307)
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then concentrated to give the internediate ester. 10 'H NWR

(300MHz, DMBO-d6) S 3.92 (3H, s), 7.60-7.70 (2H, m, 7.93- 7.96(1H m,
8.14-8. 1w@Qathosny , 8.44-8.48(1H, m, 8.97-8.99(1H m To rCcroberisers of the
i nternedi ate 8- Qui nol i necarboxylic acid nethyl ester (2.89mvl) in AcOH
(4ml) was added 30% H202 (0.6ml). The reaction mxture was heated at 85
degrees for 7.5hyH NVER (PMEQ-ard hi. 74 (hrs, Wk 828<a¢ B, Ri%Hs.odl), REPCEB, and 15

Vosor ) aid HEdHenD b di: Tralh ' 2rdlie 49 W TR B PR T8 0 hene

to propde ¢emuml, 2.343. 182@5%) MMM 25t eps). ' H NVR (300MHz, DVBO- d6)
S 3.89 (3H s), 7.52(1H, d, J=6.9Hz), 7.57 (1H, d, J=1.5Hz), 7.66 (IH, dd,
J=1.5, 6.9Hz), 7.95 (IH dd, 315 8.1Hz), 8.63 (IH, d, 20 J=2.7Hz), 10.5

3-(2,6-D chI oro-4-nitro- phenox%—q%- 8-carboxylic acid nethyl ester
(314) 25 To a so3-ifyidooxyeb-ndethlyuinoling-(308)nol i necar boxyl i ¢ acid nmethyl ester

313 256ng, 1.26 t 294 1.30 I
i(n A)cetf)ne ?40&)80@5%83&“@&@5@%&@ TQO%\%DE} emr}]"ﬁ‘?l Wﬁﬂr}?‘iﬂe vvarsnm )
ref | uxgdofods 13- 13tHem. §8@zozf46ﬁ¢zt7(msmtew ‘@Ssﬁx%loﬁdl t© E9qeRsNenperat ure

and i nsol ubI e materials were removed by Celite filtration. The filtrate
vvas c o £ (R&amd)dw aswbotdden ar sdechath. V\Bstlpwplllﬂlloedﬂabw;(ﬁﬁ@mg 800mmodrmt ogr aphy.

[ AcCEt =4/ 1 f fford 4. 'H NWR
( Aobmmo e B aiidsTeuied F3oa b d bt SSub SRR Sy vty g,
J 2. 9HzRuxdd &R dbblk Do rédactioR mitudd hs adlie@ %o (hidtedxings81808) A0 WO
01/ 00579 PCT/ US00/ 18178 EXAMPLE 315 3-(4- Ami no- 2,

6- Fh cm%nm%tbmqwm Mg ovas geolgd @tarquspmn@raé@'pdmmmcutrebz@ﬂ(mrls). To a y
ot hyl NBQRL Thelogd SRl W SOARIE e Stealgy, RS IORENATS), o 100

=8/ Aietiydtillized by THICK/ AcOB tcp@ﬁf&arco(rﬁﬁﬁﬂm(w@)eﬂam )29%T.he reactl on mxture
was. r ef | uxed for 3.5hr. After coolin o room tenperature and i nsol ubl e
meliSeri al s were '"H NMR (SOOMHz DMSO- d6)gs 7.34 (1H, dd, J=1.9, 8.6Hz), 7.42(1H, d,

J=2.8Hz), 7.55 (1H, ), 7.79 (1H, d, J=8.6Hz), 8.50 (1H, d, J=2.8Hz).

EXAMPLE 309

3-(2,6-Dichloro-4-nitro-phenoxy)-6-methyl-quinoline (309)

20 To a solution of 3-Hydroxy-6-methylquinoline (308) (348mg, 2.19mmol)

' in DMF (3.5ml), was added NaH (60% oil suspension, 90mg, 2.25mmol) in one portion
at room temperature. After Smin 3,4,5-Trichloronitorobenzene (509mg, 2.25mmol) in
DMF (2ml) was added and the reaction mixture was heated at 50 degrees with stirring for
2hr. After cooling to room temperature. Ice/water was added to the reaction mixture,

25  which was then acidified with 2N HCI and extracted twice with ACOEt. Organic layer
was washed with Brine, dried over anhydrous MgSQ,, and concentrated. Crude residue
was purified by column chromatography (Hexane/AcOFEt=4/1, 80g of silica gel) to afford
compound 309 (510mg, 67%).:

'H NMR (300MHz,DMSO-dg) 6 7.52-7.57(2H,m), 7.61 (1H, s), 7.94(1H,

30 d,J=8.6Hz), 8.63 (2H, s), 8.86 (1H, d, J=2.9Hz).

EXAMPLE 310
3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-6-carboxylic acid (310).
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filtered by Celite filtration. The filtrate was concentrated and sat NaHCO3
was added to the residue, which was extracted twice with AcOEt. Organic

| ayer wasvomsbsd by Brine, 10 dried over MgSO4, and concear/watees17sCr ude
resi due was purified by col unmm chromat ography (Hexane/ AcOEt =2/1, 80g of

:S),i lgilggnglsg 'S $f7 5 ““BPHE?(% 13‘%‘?‘(’??43 ‘?g}’h‘?"’%’blg(‘?e‘&y 8“‘“31“3? d0)7661 (1
H dd, (%f@mé HZémmz)l)%dQﬁrdﬂnuﬁlﬂ}llﬂoﬁdégﬁnﬁ"zDQn&a&?m(cj-HkSOﬂ(1-120 15 J=1. 4Hz,

64Hz) Z'S X Exanple 20 # V X Y
Z 316 ﬂ@hl/ﬂ-ﬂﬁll wag heated @t lrﬁordeg@fswmllﬁtlHe¢29stp@tlo%0wvmnlcz5 EXANPLE 316

3-chl 3.5-d h | f
01;: oog%hﬁﬁéiﬁﬁﬁ/alfgidz rggt/i‘%“?r}%%ﬁ% gln g‘f%l' %g@&%{&%@%&%&&d}nd(ﬂ%ﬂ i'n THF) (13
m ) swastioaeamadovdvar sight. nmeommeanaawtwamonéct&@ ﬂltmhon Qdndithigselidlvag 2. 37 g)

and 3-chl oro-4-fluoro- nitrobenzene g% E (20 nL). The exothermc
react i oMashad wath veaterdwics t§taffl‘)r%?ﬂmll’°qnfi (338 4@8‘& 30 ("é)om tenperature. It was

pour ed i nt o Wat er vy T ¢l PrSOLd,ls Y3 (6 4 AChafnS DYasid Ly flsgon and

ri nsed qwcklywl e int rn‘bd’latentro cofpoéund. (3.5

g) - Thi @H)e)y 8ci5qeH] ¥)ed.001d diy=3atR).ate at reflux. Tin (I1) chlori de
di hydrate (2.3g) was added in portions as a solid and the reflux conti nued
for 2 hr. After cooling, the mxture was diluted in ethyl acetate,

quelrbched with KOH (0.5 N, 500 mpyangprehipcted with

3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-6-carboxylic acid methyl
ester (311)

To a solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-6-carboxylic

acid (310) (443mg, 0.93mmol) in dry THF (20ml) was added CH;N; in Et,0 solution

15  [Prepared from Nitrosomethylurea (1.65g) and 50%KOH (5ml)]. This mixture was
stirred at room temperature for 1hr. AcOH (1ml) 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
MgSQy, and concentrated to afford compound 311 (415mg).

20 "H NMR (300MHz,DMSO-d¢) & 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 (1H, s), 8.94 (1H, d, J=2.9Hz).

EXAMPLE 312

3-(4-Amino-2, 6-dichloro-phenoxy)-quinoline-6-carboxylic acid methyl
25  ester (312)

To a solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-6-carboxylic
acid methyl ester (311) (0.93mmol) and NH4C! (283mg, 5.3mmol) in EtOH/THF/water
(8mV/16ml/1ml )was added Iron powder (296mg, 5.3mmol). The reaction mixture was
refluxed for 4hr. Insoluble materials were removed by Celite pad, which was washed by

30 THF, acetone and then EtOH. The filtrate was concentrated, and sat NaHCO; was added
and extracted twice with ApOEt. Organic layer was washed by brine, dried ove;r

anhydrous MgSQy, and concentrated to afford compound 312 (372mg, over weight).
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ethyl acetate 3 X The organic | ayer was washed with water, dried over
magnesi um 10 sul fate and concentrated to afford the aniline (316) (2.9 g)
as a | igwooamssdl i d useabl e in subsequent reactions. l\/pP(l”ﬁ'i’ISd(ﬁIsnslH NVR
(DVBO) 6 7.36 (d, J=8.4 Hz, 7.341 (t, J=2 Hz, 1H), 6. m2H)

S

91
gxicl\%/l%’L(Eg 3\;72AﬁID M(ioﬁw&%)&(dg&h%igﬁegﬁo@ %)dH?SéiI}EO} I UOr(t%P(hf Ophenol vverlg

prepar?.dagmtélmwﬂtzmct)@ 2HDsK 8. ds'd(rme&) glo4(¥H, deo dBgm 40, 2363-2373
(1997) and converted by t net hod of exanpl e 316 to the correspondi ng

anilines. 20 EXAMPLE 317. 3-ch| or 0- 4-

(3,5-dif|uoro-phenylsulfanyl)-%ﬁ#@ﬁéwﬂ) 1H NWVR (DVSO) S 7.361 (d,
J=8.4 Hz, 1H), 6.983 (m 1H), 6. . J9-2.4 Hz, 1H) 6.61 (m 3H), 6.02

(s,52H). 25 EXAVRIHydib8y-3- (ﬁhh@limecﬂrboxyllc acid methyl ester (313)
(3,4-difluoro- phenyl sul f any en | am nebqé318 1H N 7éacet one)rg_% 7.377
(d, J=8.4 Hz, 1HJot @B@ure&ﬁ" 1902116 @rbpx cac@@om@g,g Joppoly ip THF94 (1

ZH) ‘b E;&E)?Tﬂ?' %ad#gﬁfzﬁzﬁr%t LPr?/]? %} ?any ﬁé[%l/l am ne%(sg%%ﬁd A mxture

of 3 45W>Kﬂmyﬂmlh] ajph@nmdzmpétata&g Thb(}amlo)lmlst\me @as stirrghfor d2iht pxbenzene
2.49¢g Im"rDIB% CCE}% % 30mmmol ) in acetone (15mL) was 182 WD
01/ 005‘7“@“9@1‘7‘“‘ 6‘6511‘33@'8 & iR atefeétich hr. After reaction mxture was

copgentrated, cruyg raphy
(H A=9/1, 1809 of Sl Fggb%i\té[ OBQH gszb(s/m %a%gﬁgﬁﬁ?fgl%d crude

3, 5- Di glebath); 8(18; 84}71(1r]13tn|n)y84pk&-:4&(lﬁuﬂm)e&m 398(1tH,obenzene was di ssolved in
CH2C12/ AcOEt (5ml/ 20n).. t he sol n.was..add d SnCl2/ 2H20(.9. 03g

Gomor) a5 ¢ nEo AcaLkieB R Hsipisracdie M PR RE b o B L BB T or 12
hr. 309, MOWA%@@F@xﬁl?waE Q@de‘ﬁ%@% H?@z m(??ﬁl)‘r The Y66 WaBA4Act ed twi ce

with ACOEt. O’ganic |ayer was washed wat er, dried over MgSO and
concenhcmdeai Balegices fir. 788y. (D6 96aRtien mp’s)lreovascimamdlmdh s8 MNaH(sOn andhi t e sol i d.

ng\l NRe)gtracgaWX PNS wqg)C}?Clz b4§anld Ia%f wa (ilne over anhy%i}dus%/IG?(()}, |2_1|hd dd,

concentrated. Crude residue was triturated with CHCls/Toluene to provide compound
313 (256mg, 44%, in 2 steps).
'H NMR (300MHz,DMSO-ds) 8 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,
20 J=2.7Hz), 10.5 (1H, brs).

EXAMPLE 314
3-(2,6-Dichloro-4-nitro-phenoxy)-quinoline-8-carboxylic acid methyl
ester (314)

25 To a solution of 3-Hydroxy-8-quinolinecarboxylic acid methyl ester (313)
(256mg, 1.26mmol) and 3,4,5-Trichloronitrobenzene (294mg, 1.30mmol) in Acetone
(40ml) was added K,CO; (870mg, 6.30mmol). This mixture was refluxed for 3.5hr. The
reaction mixture was cooled to room temperature and insoluble materials were removed
by Celite filtration. The filtrate was concentrated and the residue was purified by column

30 chromatography. (Hexane/AcOEt=4/1, 80g of silica gel) to afford compound 314.

'H NMR (300MHz,DMSO-d) 8 3.92 (3H, s), 7.67(1H, dd, J=7.3Hz), 7.79
(1H, d, J=2.9Hz), 7.88 (1H, dd, J=1.5, 7.3Hz), 9.05 (1H, d, J=2.9Hz).
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10 J=1.8, 8.1Hz), 6.77(2H, s), 6.82(IH, d, J=1.8Hz), 7.02(1H, d, J=8.|Hz).
EXAMPLES 320-337 The anilines of Table 33 were sul fonylated by the nethod
of exanplivweo81/0@nd t hen oxi di zed to the correspondi ng sul f pgi/asodmg11she

nmet hod of exanple 103 or 15 sulfone by the nethod of exanple 104 to provide
t he exanples 320-337 illustrated in_ Tabl e 34. Table 34 ~xS B NHS C Dd
Z (0) k X EXAMPLE M5 20 # k ABEX&MPREZIY 7 ;. 3200C HO HHA

HO 509.9 321 1

5415 323 0 c1 G PR o ghe 33’5“%'“5&?“%’? Sytidelie bR 5 4 q
H H F HefferfB99 183 VD 01/ 00579 PCT/ USDD/ 18178 326 0.0 HORS HHE H F
512 327 1 O H CF

o12 3271 QW O b 0k 03 St i O
523.8  Z3d nfettyl ebef31k) H.:!%n'r}nbl) 338N1H,El (Fofg, blotimdT) | B@3U/IHF/ H,0
=8ml/4ml/2ml was added Iron powder (386mg, 6.91mmol). The reaction mixture
was.refluxed for 3.5hr. After cooling to room temperature and insoluble 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,
10  dried over MgSQ,, and concentrated. Crude residue was purified by column
chromatography (Hexane/AcOEt=2/1, 80g of silica gel) to afford compound 315
(543mg).
'H NMR (300MHz,DMSO-dg)  3.91(3H, s), 5.77(2H, br s), 6.78 (2H, s),
7.50 (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,
15 J=1.4Hz, 6.4Hz), 8.93 (1H, d, J=3.0Hz). |

Table 33
NH,
cl
z S
X
. Example
20 # vV X Y Z
316 H Cl H Cl
317 H F F
318 H F H F
319 Cl  Me Me
25
' EXAMPLE 316

3-chloro-4- (3,5-dichloro-phenylsulfanyl)-phenylamine (316).
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3342 HA HHF FH509.9 10335 0d HCF3 HHF F H512 336 1 O H
CFSHHFFHA493.9 337 20 HCF3 HHF FH544 33800 HCF3 HO M
Me H 540 waSI/@XAMVPLE 324 'H NVR (DMBO) S 11.5 (br s, 1H) PET/UR0N(13178)=8. 8

Hz, 1H), 7.88 (d, J=2 Hz, | H), 7.748 (d, J=8 Hz, | H), 7661(dd J=8.8,

2 Hz, | H), 7.476 7.4 2 Hz, 1H) 7.17
(br s 1H). 20 EmgﬂTE@rBQPot%S‘NW ?%e@ﬁsﬁwlﬁ%i‘ﬁ()gﬂ’(ﬁd) was %%Qfdvsa 14?0 (s,

! a 1 1 T €no ~Chio T 7.15 d
| ﬁ%%ée% Shjiohel A Ergshanehpf (AT s els b Bl by & g

8 162 @drohknﬂane (®13,8) I HFA20 88.)( The e3othehzic rdddjipn Was aHoyerdito giegniilito. 1 Hz,
1H), 7.436,(d, J= dt 292
(e, " zopipa tptogBitefingraityig besphyrlind bise? "R Bsitle Soyluas'eqleetsd 19 o o

(m 51Hpy fﬁQat@M'—rﬁxs@@&mckly with ether to leave the intermediate nitro compound G. 5
2-Chl or0-N-[ 3, 5-di chl oro-4- (3, 4-di net hyl - phenyl sul f anyl ) - phenyl ] - 4-

tr: flug. oﬁbtshxaslxbséﬁlzfeﬁeserhﬂm@aﬁﬁeopé eri}sss)TIMH) drrnde dibsdoteZPe)eEs/ 18178 A
t
ol SRS R A0ud RO e SRR 80 1 SGEE R e i,

(10M ) wiRdlilutddiih 81 adetdteQfitciichien eviat mm{t@m\zsbo thh&lerexmmﬁechdrdhd to the
reaction m xture, which was then acidified é 2N HCl Reaction m xture was

extracteéfwlﬂwtété3\ﬁa{tﬁh%€@f“° 1%&@?(‘)’ ff ‘§f’é‘il driedipyar BOSESSIYR.  dri ed over

e B GRS EPhoeRb ARG (IR BERIMENIT R PRI Rl B SRRy

( 591Ny, subdfperaseatiohs. tMpd6Ti160°. H NVR ( 400MHz, DVSO-d6) 8 2. 11(3H, s),

¢ 150, © T oisb b Bl a6 AT

- J=8. 3H)y of; 6%11%, Py £}z, 1H), 6.602 (dd, J=8.4, 2.8 Hz, 1H), 6.01 (br s, 2H).

15 EXAMPLES 317 AND 318
3,4 difluorothiophenol and 3,5-difluorothiophenol were prepared by the
method of D.K. Kim et al (J. Med. Chem. 40, 2363-2373 (1997) and converted by the

method of example 316 to the corresponding anilines.

20 EXAMPLE 317

3-chloro-4- (3,5-difluoro-phenylsulfanyl)-phenylamine (317)
'H NMR (DMSO) & 7.361 (d, J=8.4 Hz, 1H), 6.983 (m, 1H), 6.84 (d, J=2.4
Hz, 1H) 6.61 (m, 3H), 6.02 (s, 2H).

25 EXAMPLE 318
3-chloro-4- (3,4-difluoro-phenylsulfanyl)-phenylamine (318)
'H NMR (acetone) & 7.377 (d, J=8.4 Hz, 1H), 7.258 (dt J=10.4, 8.4 Hz,
1H), 6.97 (m, 1H) 6.94 (m, 2H), 6.714 (dd, 8.4, 2.5 Hz, 1H), 5.42 (s, 2H).

30 EXAMPLE 319
3,5-Dichloro-4- (3,4-dimethyl-phenylsulfanyl)-phenylamine (319).
A mixture of 3,4-dimethylthiophenol (1.38g, 10mmol), 3,4,5-

trichoronitrobenzene 2.49g, 11mmol) and K,CO; (4.15g, 30mmol) in acetone (15ml) was

182



np 156-158 C. M5 (MtH) 540. EXAMPLE 339 3, 5-Di chl or o- 4-

(6- et hyl - qui nol i n- 3-yl oxy) - phenyl am ne (339) 15 To a sol ution of

3- (2, 6- DivedbD00379- ni t r o- phenoxy) - 6- et hyl - qui nol i ne  ( 309PCT/US@OLF178

3. 71mmol ) and NH4C (992ng, 18.55mmol) in Et OH THF/ H20O =12ni/ 12ni/ 3,

was added Iron Powder (1.04g, .18.55mmol). The m xture was ref.l for 4
hr. | neséluged @fﬁdﬁeﬁféﬂ%e%?‘émr"@mﬁf WC%W% ‘F’?‘FPF%"FBW“S ﬂ*ﬂgu%éﬁm rate was

oot T et IBi EnRRy B A RO T8GE G Cuc Y0 R B BBl A e 1 e
8\8/06/(; acrngel 8 SuBichtyE604 - (am«émgbwleldwhyhuﬁmyﬂbm)abbmn@wnpdugdvm (1. %8?,2H
s), 70517822%(&% %%ﬁz T%a?e ﬁ%l“f(“i‘HW ﬁad‘ffﬁss"éﬁfgﬁ é/@?g( }’19%‘1)"2 ) a“ .89 (1H,

d, 3 8th@'f‘é§otlo§ nfifturé J«la'k stﬂredla’l‘?ocﬁlwén efatuOMPL br. 330, mm&l@@&d to
- 4- et hyl - benzot hi azol e (340) The t|tIe conpound was_ prepared using the

net hodthofremmxet@@gvhxcrswa& extragteditwiseoviy AROEL - Qeaanigl laysievas vashete  ( Acr os)
27.9 t t Lt DVF
(550 oy woik e VU Mes hShd poitnRRbARE LIS Wigobk HGAR) B combha, 1 D0

solid Qi&g?agawhﬁegdsmﬁt al i zat| bn from CHC13 gave pinkish white <crystals
(20g). 185 V\D 01/ 00579 PCT/US00/18178 'H NVR (DMBO-d6) 8 7.499 (br s, 1H),
7.223 (d, J = 8 M NMR)(306Migd)MSO-de}8 W(éﬂm),621@&§b(§) 6HO( I ELEdaVPLE 341

?hf‘@rpg%gg(gﬁﬁbm%%?mff?;%(mrégﬁllc?r%%z 5- n| troggj%rzglalﬁle&}?li gé) Cloﬁpli):vggusi ng

NaH as base. Trituration with ether gave 341 (12.4 g) as a yellow solid.
"H NVR (DVBO-d6) 8 8.577 (s, 2H), 7.795 (br s, 1H), 7.736 (d, J = 8.4 Hz,
1H), 7E E -3z, 1H), 2.405 (s, 3H). 10
The anilines of Table 33 were sulfonylated by the method of example 3
and then oxidized to the corresponding sulfoxide by the method of example 103 or

15  sulfone by the method of example 104 to provide the examples 320-337 illustrated in

Table 34.
Table 34
AV
NS
c
a °
z S=(o)
X
EXAMPLE MS
20 # kK A B C D V X Y Z (MH
320 0 € H C H H C H Cl 5099
321 1 € H C H H C H Cl 5258
32 2 ¢ H C H H C H C 5418
33 0 € H C H H F H 478
25 324 1 € H C H H F H
2 2 ¢ H ¢ H H F H F 5099
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EXAMPLE 342 Reduction of conpound 341 (12.4 g) with SnCl2 by the method of
exanpl e 32 gave after trituration with nethylene chloride, aniline 342 (9
g) as a sOodoos7H NVR (DMBO-d6) 8 7.709 (br s, 1H), 7.699p¢TUSO/818 Hz,
1H), 7.262 (d, 15 J=8 Hz, 1H), 6.859 (s, 2H), 6.45 (s, 2H), 2.384 (s, 3H).
EXAMPLE 344 Conpound 344 was_pr e%ar ed_by the nefhod %f ex le 84.1 by
coupl i nd6 t hPol 2¢E (2Ho1 gfFwit H 1, 2H3, -t Fichl Bro-55nitr Egnzene (2.51 @)

i n DMF g4 ngy; NaH 20base~rRecfyst alyi zat Fon wt h efgher/ ane gave
comoungﬁ3441(3. 2é8) alg a ygfi’ owms/ol iic_it. I\/E 112@11801.1: EXAI\IA/EIIEE 345 Reduction
of conp32td 344 (G101 H) w €R3; SnB12 bi t heFret hbld of F 25 éf4npl e 32 gave
aniline 345 (2.8 as_a soljd. H NMR ( O d6), 6 7,772 J = 8.0 Hz,
1H), 7.%%33% (ér s,gil-l),H7.15ll (bﬂd,@s%, 1H%{, 6. 855 (g,gl'BH), 6. 442 (s,
2H) ,5 2. 40P (p, 3Hr Msp( MtHEp) 341MeAnal.  Cmlcd. H calfc. 49.27% C, 2.95% H,
8.21 % N. Found. 49.39% C, 3.16 %1, 7.98 9%\ 186 WO 01/00579 PCT/ US00/ 18178
NH2 cl 33 S 2X Exehpl eH342: Ck=nveMey=HH Exabipl e B45: K=H, ¥$288 5 EXAMPLES

216 Sy gyl oo antd Sz S48 byt b of exarple

333 1 cCc H C H H F H 4939
334 2 € H ¢ H H F F H 5099

0 33 O C€ H CH H H F F H 512
336 1 cC H C, H H F F H 49309
337 2 € H ChR H H F F H 544
333 0 C H C/H H C Me Me H 540

15 EXAMPLE 324

'H NMR (DMSO) 6 11.5 (br s, 1H), 8.12 (d, J=8.8 Hz, 1H), 7.88 (d, J=2
Hz, 1H), 7.748 (d, J= 8 Hz, 1H), 7.661 (dd, J=8.8, 2 Hz, 1H), 7.476 (m, 1H), 7.42 (m,
2H), 7.28 (dd, J=8.4, 2 Hz, 1H) 7.17 (br s, 1H).

20 - EXAMPLE 330
'H NMR (acetone) & 10.1 (br s, 1H), 8.147 (s, 1H), 7.80 (d, 1H), 7.648 (s,
1H), 7.49 (m, 1H), 7.40 (m, 2H), 7.15 (d, 1H), 2.433 (s, 3H).

EXAMPLE 332
25 '"H NMR (acetone) & 9.80 (br s, 1H), 8.162 (d, J=8.4 Hz, 1H), 7.735 (d,
J=2 Hz, 1H), 7.615 (dd, J=8.4, 2.1 Hz, 1H), 7.436 (d, J=2.2 Hz, 1H), 7.358 (dt, J=10.5,
8.4 Hz, 1H), 7.292 (ddd, 1H), 7.224 (dd, J=8.4, 2.3 Hz, 1H), 7.176 (d, J=8.4 Hz, 1H),
7.16 (m, 1H).

30 EXAMPLE 338
2-Chloro-N-[3,5-dichloro-4-(3,4-dimethyl-phenylsulfanyl)-phenyl]-4-

trifluoromethyl-benzenesulfonamide (338)
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cci S S10 X Exanple M5 # AB CD X
347 CF3 HAO H Me H 581 15 348 d H
350 A Hw oveoskd Me 561 351 ad H M
(
2

Y (MH 346 O H CF3 H Me H 581

d Me Me H561 349 d HCF3 HH M 581
H
o

HHM 527 187 WO OR¢DOSTRISITS
PCT/ US00/ 18178 EXAMPLE 346 H NVR (DVMBO-d6) S 11.90 (s, 1H), 8.416 (d, J =
8.0 Hz, 1H), 8.228 (br. s, , 8,

7.383 (s, 2H), 7.@6‘911(tmn<tfanljms3w, (g?r25§“§17©‘§£‘f3’§wr01@5 ?&)Fém%gk% 5
EMNPLEtr%@;%(&EEt%@%nW chlémyeo(ﬁg 802 6%02“9?%&& é?@nﬁ ol d, J= 8.6

. 7.39 (2H,
s), 7. 2&11fe1H;t rogm Jemp@at@rd-foy 2- hz wt(mas asi)ded mh(emaq}wlsaoxt@re rvninczhzwaa) (.

ExawpLETsgesdrdlRl TR0, dpciiomrindipe g Cauaclif e Sy RAQHT, Brigiie ™ % 15

(s, 4H) layerZQ@asfh%d bil'ﬁnne7d16&ﬁm(e@i MgS{ﬁ ,coﬁd:'d)ntraﬁed36§u(ﬂésnesﬁhﬁ wad. 266 (dd,
J=8,"1.6 1H), 2.414 (s, 15 3H), él 560. 8. EXAVPLE
349 ' H mﬁe(djw;s@my csrozqat@raIWr(PEA~i4-l|) 80&0 Sﬂsca( &Fl) to affosd aorlﬂeoun% 8. 231

" 628 %gs@w%as%w%é% P8 ol 7 185 (dd. I8 4. 106 te. 1rp, 5398 (s,
3H. M5 (MH 580!'8.NMR (400MHz, DMSO de) 8 2.11(3H,s), 2.13(3H,s), 6.78(1H,dd,
J=2.1,8.3Hz), 6.81(1H,s), 7.01(1H,d, J=8.3Hz), 7.30(2H, s), 7.98(2H,dd, J=2.1,8.3Hz),
10  8.18(1H,s), 8.35(1H, d, J=8.3Hz), 11.6(1H, br s).
mp 156-158 °C. MS (M+H) 540.

EXAMPLE 339
3,5-Dichloro-4- (6-methyl-quinolin-3-yloxy)-phenylamine (339)

15 To a solution of 3-(2,6-Dichloro-4-nitro-phenoxy)-6-methyl-quinoline
(309) (1.30g, 3.71mmol) and NH4Cl (992mg, 18.55mmol) in EtOH/THF/ H,O
=12ml/12ml/3ml, was added Iron Powder (1.04g, 18.55mmol). The mixture was refluxed
for 4 hr. Insoluble materials were removed by Celite filtration. The filtrate was
concentrated and sat NaHCO; was added to the residue, which was then extracted twice

20  with AcOEt. Organic layer was washed with Brine, dried over anhydrous MgSOs, and
concentrated to afford compound 339 (1.18g, 98%).

'H NMR (300MHz,DMSO-d) & 2.44 (3H, s), 5.75 (2H, br s), 6.77 (2H, s),
7.27 (1H, d, J=2.8Hz), 7.48 (1H, d, J=8.6Hz), 7.67 (1H, s), 7.89 (1H, d, J=8.6Hz), 8.74
(1H, d, J=2.8Hz). |
25
EXAMPLE 340
2-Mercapto -4-methyl-benzothiazole (340)

The title compound was prepared using the method of example 239,
starting with 2-bromo-4-methyl-phenylamine (Acros) (27.9g), O-ethylxanthic acid,
30  potassium salt (Lancaster, 54g) in DMF (250 mL). The mercaptobenzothiazole 340 was
obtained as an pale brown solid (27 g). Recrystalizatiém from CHCl; gave pinkfsh white
crystals (20g).
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EXAMPLE 350 'H NMR (DVBO-d6) 6 11.725 (br s, 1H), 8.236 (br s, 1H), 7.918
(s, 1H), 7.785 (d, J=8 Hz, 1H), 7.637 (s, 1H), 7.363 (s, 2H), 7.183 (d,
J=8 Hz, WOpu@msaH8 (s, 6H). 25 MS (MH) 560.9. EXAVPLE 3BAT/UkhoNSRS

(d6-DMBO) S 11.67 (1 H, s), 8.12 (1 H d, J = 8.1 Hz), 7.80 (1 H d, J=

8.2 Hz), 7.58-7.68 (2H 7.4 1H , J=_8 v [ ' 7.20
(1H, d, J= 30 8. 211(—&'3\4 EE’WQ 681 %499 &753](% @2%.18?8%%’ i‘%g.78§%(d’mal.
Cal cd. 5.29% N, found 47.28%C, 2.98%, 5.28%\. 188 WO
01/ 00579]4&1,%?6@80?%?&08 -XAMPLE 352 Aniline 342 was converted according to
the method of exanple 34 to afford the corresponding sul fonyl chloride 352
as a white solid. '"H NWR (CDCL13) S 2H), 7.786 (d, J = 8.4 Hz,
1H) 7.567 (br s, 5 1H), 7.28 ( = , 1H), 2.482 (s, 3H. O "X

Exangl e 353 X= O Cémpordd 3 wds pr 468d byALS nEXRSTDb fex 1e><s=1wb Esastpige 352
X=Cl CI EXAVPLE 353 10 Coupl i ng})% rr);tound 352 8%51@ y &

3, I4f di ¢ thﬂ 340 (SP Bgﬁevn(tmiz,wg)tn@g}oroﬁw@twb@%ae k1. %)arhﬁl\@ BSlga\Nﬁ frcbase.

sul f ona e 6 MR (d6-DVMBO) S 11.01 (1H,
8.04 (1H. 13 il ftﬁ%)ga@}?ﬁ“;@z‘* @1%04“%10“’ iy |(42) e (1H, d, (3
Hz), 7.34 (lH s), ‘I-YNMR(DMS@d(,)m 376(sHzH), 7779153(b175 A3), 1185 (dy),= 8440 (3H,

s). M5 (MH) 546. Anal . Calcd.: calc. 43.65%C, 15 2.20% H,
5. 09% N. He 74‘93 i@)cﬂ”&“ﬁz zﬁ)% 405 (5, 3)-0o N.  EXAMPLE 354
10

EXAMPLE 342

Reduction of compound 341 (12.4 g) with SnCi2 by the méthod of
example 32 gave after trituration with methylene chloride, aniline 342 (9 g) as a solid.
'H NMR (DMSO-dg) 8 7.709 (br s, 1H), 7.699 (d, J = 8 Hz, 1H), 7.262 (d,
15 J=8 Hz, 1H), 6.859 (s, 2H), 6.45 (s, 2H), 2.384 (s, 3H)

EXAMPLE 344
Compound 344 was prepared by the method of example 84.1 by coupling
thiol 245 (2.01 g) with 1,2,3,-trichloro-5-nitrobenzene (2.51g ) in DMF using NaH as
20  base. Recrystalization with ether/hexane gave compound 344 (3.2 g) as a yellow solid.
Mp 116-118°C.

EXAMPLE 345
Reduction of compound 344 (3.01 g) with SnCI2 by the method of

25  example 32 gave aniline 345 (2.8 g) as a solid.
'H NMR (DMSO-d¢) 8 7.772 (d, ] = 8.0 Hz, 1H), 7.630 (br s, 1H), 7.155
(br d, J=8 Hz, 1H), 6.855 (s, 2H), 6.442 (s, 2H), 2.409 (s, 3H). MS (M+H) 341. Anal.
Calcd.: : calc. 49.27% C, 2.95% H, 8.21% N. Found. 49.39% C, 3.16 %H, 7.98 %N
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Coupl i ng of conpound 352 (85 ng) with 2,4-dichloroaniline (42 ng) by the
nmet hod of exanple 3 gave after recrystalization from nethanol water, the 20
sul f onamwie 08&%7¢ 38 ng) as a white solid. 'H NVR (d6- DVSOpCcBUS@Yi8278( 1H, S),
7.96 (2H, s), 7.79 (1H, s), 7.72-7.77 (2H, m), 7.47 (1 H dd, J =8.7, 2.4
Hz), 7.33 (1 H d, J =28.6 Hz), 7.31 (1 Hyud, J =28.6 Hz), 2.41 (3H s).
M5 (M+H) 548.9. np 160.7 C. Anal. Calcd.: |cAlc. 43.65%C, 2.20%H, 5.09%
N. found 43.83% C, 2.19%H, 5.10% N 25 Thesfollow ng exanples illustrate
the synthesis of conpounds 355-358. 18§ WO|01/ 00579 PCT/US00/18178 X CI H
MF C N 355 X=N02 357 X=N02 356 X= 398 _X=NH2 5 EXAMPLE 355

2, 3-di chl oroni trobenzene (6.15 g, 32
(2.38 g, 35 mml), triethylamne (9.
conmbined in a 100 nL round- bott gneg
reaction was then 10 cool ed te perat ure and dunped over 600 niL of

ice-water. The resulting orange\_so)id™was collected by filtration and
dried at the punp. Recrystalligzatidn fromhot hexanes yielded 3.2 g (53%
of conpound 355 as bright orange crystals. "H NWR ( (d6-DVMSO) 8 7.75 (1 H,
dd); 7.62 (1 H, ddkampf ¥0: ({=Me, Y>H 6.63 (1H, broad s); 2.75 (3H, t). 15
EXAMPLE 356 A round-bottoned flask was charged with 3.8 g (20 mmol ) of
compound 355, 22Bxagpleidb: pfoll) YoMetin dichloride dihydrate, and 125 ni of
Et OAc. This was heated to 75C for 3.0 hours. The reaction was cooled to
roomtenperature, diluted wwth 20 300 nL of Et QAc and washed with 250 nL of
2N ague@®RANMIHLESB44-38N fol | oned by

Sulfonylation of anilines 342 or 345 by the method of example 3 gave the
sulfonamides of Table 35.

Table 35
o
D
o Ci
N S
S
10 X
Example ’ MS
# A B C D X Y (M-H)
346 Cl H CF; H Me H 581
347 CF; H Cl H Me H 581
15 348 Cl H Cl Me Me H 561
349 Ci H CF; H H Me 581
350 . Cl H Cl Me H: Me 561
351 Cl H

Me H H Me 527
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200 nmL of brine. The organics were dried over sodiumsulfate and
concentrated to a white anorphous solid 355 (2.9 g, 90% that was used

wi t hout fweohers7purification (turned brown upon standi ngpcTvusows17s H NVR
(d6-DMSO) S 6.68 (1H, t); 6.56 (2H, m; 4.98 (2H, broad s); 3.76 25 (1H,
broad s); 2.59 (3H, t). 190 WO 01/00579 PCT/ USO0/ 18178 EXAMPLE 357 A
round- bottoned fl ask was char ged EXAMPIgE346 0 g 6.4 mml ), 4-nitro-

2-f 1 our ophenyl acet ) q cl (13
m.). This was ref I%Mé@gsﬁﬁ% téll]'l'ﬁ)gr lelgzi% on Js ?%ﬁécl\{o I’g?ﬁgﬁ%}{

basi f i eds,wi)8.624 M df BB Hz,20H)L 01690 $0f2H)NTIEC s M)A 265 Thed, Jr-§ &z, tH),wer e
extracted with _nethyl ene chloride, dried over Na2SO4, and concentrated to
a pi nk sdB7U(s, TH)- sl\’éa@’ﬁ}@ $tallized fromnethylene chloride and hexanes
to yBﬁ/sd conpound 357 (1. 4 g, 75% as fluffy crystals. 'H NVR (400MHz)
(d6- O S8.16 (1H, dd); 8.08 (1H, dd); 7.62 (1H, t); 7.49 (1H, dd);
7.23 (1H, dd); 7.13 (1H, t); 4. 4@2&2&!_;@_3_1 08 (3H, s). 10 EXAWPLE 358

Ni d 357, d I
356 10 gi ve the anH I‘TA\iR%@éﬁYI%Oéng e 0d BT i 2 Cpat P Sy
290.1 1 I Lf I
chlori de@@ % Argeig%z é@gﬁg?@?%ﬁgﬁgﬁhégﬁsg? ﬂ%ﬂlﬁg:‘w o
illustras8 écHz),er 3'%1{)’1}{3 s$6M&)(M&Ib)I 58036 mp 207.B8°CHWngl. Caldd.:Me 43.20, H2.07, N

10 4.80; found C43.23, H1.97, N 4.91.

EXAMPLE 348
'H NMR (DMSO-dg) 5 11.71 (br s, 1H), 8.237 (br s, 1H), 7.915 (s, 1H),
7.708 (s, 1H), 7.698 (d, J=8 Hz, 1H), 7.365 (s, 2H), 7.266 (dd, J=8, 1.6 Hz, 1H), 2.414 (s,
15 3H),2.380 (s, 3H). MS (M-H) 560.8.

EXAMPLE 349
'H NMR (DMSO-dg) 5 11.94 (br s, 1H), 8.416 (d, J = 8.4 Hz, 1H), 8.231
(d, J=1.6 Hz, 1H), 8.024 (dd, J=8.4, 1.6 Hz, 1H), 7.767 (d, J=8 Hz, 1H), 7.628 (s, 1H),
20 7.382 (s, 2H), 7.185 (dd, J=8.4, 1.6 Hz, 1H), 2.398 (s, 3H). MS (M-H) 580.8.

EXAMPLE 350
'H NMR (DMSO-dg) 6 11.725 (br s, 1H), 8.236 (br s, 1H), 7.918 (s, 1H),
7.785 (d, J=8 Hz, 1H), 7.637 (s, 1H), 7.363 (s, 2H), 7.183 (d, J=8 Hz, 1H), 2.408 (s, 6H).
25 MS (M-H) 560.9.

EXAMPLE 351 |

'H NMR (ds-DMSO0) 3 11.67 (1H, s), 8.12 (1H, d, J = 8.1 Hz), 7.80 (1H,

d, J= 8.2 Hz), 7.58-7.68 (2H, m), 7.46 (1H, d, J = 8.1 Hz), 7.35 (2H, s), 7.20 (1H, d, J =

30 8.2 Hz), 2.40 (6H, s). MS: (M-H) 526.8. mp 112.8°C. Anal. Calcd.: 47.60%C, 2.85%
H, 5.29% N; found 47.28%C, 2.98%H, 5.28%N.
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CN EXAMWPLE M5 # ABCDyield (MH 359 d HO H36%496 25 360 HH
-COve H 50% 470 361 M HOA M 60% 191 WO 01/00579 PCT/US00/ 18178 362 C

HC M 4069/@XAPLE 359 ' H NVR (d6- DVMSO) S 11.01 (1H, s)PCBUSW/ASLH, d);
7.87 (1H, d); 7.63 (1H 5 dd); 7.49 (1H d); 7.22 (1H d); 7.15 (2H m;
6.89 (2H, nm): 4.21 (2H, s);: 3.99 MS (M H) 496.0. EXAMPLE 360 'H
NVR (d6-DVBO) S 10.78 (1H s); SE@-\MEM 7.94 (2H, d): 7.51 (1H, 10
d; 7.26 (1H d); Anilife ﬁgi"waé éonv@rt&? a(fcgf"cim 0th€m%ﬂ1&i%‘ﬁex§ﬂ1ple@4qa; (3H, s).
MS (MH) 470.1. EXAVPLE 3 \m%u 10.75 (1H, s); 7.91 (1H
); 7. ShfitoﬂHhem)qrreTspaeimgm’rfondl)chlan@@ zaﬂa ¢ sobidgg (2H, t) 4 24 (2H, s);

S
610,97 (11 s, aHiaMRfEDCh) 831516 28 zyg'?efﬁ’*”ﬁﬁ RRAT Y S
7.17 (2'13?{9?%%%19 f TCRK, Ty, a4 (AL, S); 4.01 (3H s); 2. 38 (3H, s). 20

EXAMPLE 'lI'l usttatés the preparation of 2,6-dichloro-benzothiazol e
(363). 2- Am no-6-chl orobenzot hi azol e (15. 7g, 85nnDI) in H3PO4

(85% (470tnl) was heatgd to 100 degrees and di ssolved. Then clear sol ution
was cool ed and vigoro#?l\ _etirred by nechanical stirrer. NaNO2 (17.6g,
255mmo1l) in water (30 was added slowly 25 keeps the tenperature below 0
degrees. Separately a solutlon of CuSO4/5H20(85g), Nad (107g) in water
(350mL) was cooled to - gr ees and stirred by necgg stirger. Aftet
Pot assi um | odi de Starc Nyum sol ution
was keepi ng

Cl
Cl ol
AN S Ci
H
S Example 354 X= ,'1{
Me'  Example 352 X=Cl cl
EXAMPLE 353
10 Coupling of compound 352 (85 mg) with 3,4-dichloroaniline (42 mg) by

the method of example 3 gave the sulfonamide 353 (76 mg) as a white solid.
'H NMR (ds-DMSO0) & 11.01 (1H, s), 8.04 (1H, s), 7.76 (1H, s), 7.72 (1H,
d, J=8.5Hz), 7.62 (1H, d, J= 8.7 Hz), 7.34 (1H, s), 7.29 (1H, d, /= 7.6 Hz), 7.13-7.23
(1H, m), 2.40 (3H, s). MS (M-H) 546.8. mp 181.0°C. Anal. Calcd.: calc. 43.65% C,
15 2.20% H, 5.09% N. found 43.10% C, 2.21% H, 4.81% N. |

EXAMPLE 354
Coupling of compound 352 (85 mg) with 2,4-dichloroaniline (42 mg) by
the method of example 3 gave after recrystalization from methanol water, the
20  sulfonamide 354 (38 mg) as a white solid.
'"H NMR (ds-DMSO0) & 10.72 (1H, s), 7.96 (2H, s), 7.79 (1H, 5), 7.72-7.77
(2H,:m), 7.47 (1H, dd, J=8.7, 2.4 Hz), 7.33 (1H, d, /= 8.6 Hz), 7.31 (1H, d, J= 8.6 Hz),
2.41 (3H, s). MS (M+H) 548.9. mp 160.7°C. Anal. Calcd.: calc. 43.65% C, 2.20% H,
5.09% N. found 43.83% C, 2.19% H, 5.10% N
25 The following examples illustrate the synthesis of compounds 355-358.
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cold and added slowy to the copper chloride solution wi th vigorous
stirring. The reaction Mxture was allowed to warmto room tenperature.
After 1-twooioster (1L) and 30 ether (1L) were added to poEUs@zstison

m xture and extracted twice. Organic | ayer was washed by water and dried
over anhydrous MySO4 and concentrated. Crude residug was purified by
silica gel chromatography (H A=4/1, 180g of silica del) to provide title
conmpound 363 (7.46g, 48% . 192 WO 01/ 00579 PCT/ USOENS EXAMPLE 364 This

illustrates the preparatlon of 3,5-dichloro-4- (6 0- benzot hi azol -

2-yl oxy) - phenyl am ne. ‘ﬂ'o t he solution of 4-am na di chl oro phenol
(69, 26.5mmol) andcg, 6- 363) (69, F29. 4nmml, 1.1 eq)
in DMSO (25ml), was wdds .Ceg). The m xture was
stirred and heated t dﬁgree. After 3. mter (20m ) was added to
the reaction m xture ch”was neutralizeg=mxh 2N HCl ., and was
extracted with AcOEt ee tines. And the @ C |l ayer was washed with
Brine and 10 was dri ed over anhydrous MySON __ahd then concentrated. Crude
resi due was purified by columm chromatography (CHCLl3/ Acetone=9/1, 180g of
silica gel) to afford 3,5-Dichloro- 4-

(6-chl oro-be t hi = 2-yl oxy) - phenyl am n 364) . a black solid (4.52q,
49% . 'H NI\/R%QOOI@%I\? O d6) S 5.86(2H, br%ss)Q, éz_}i?%H s), 7.48(1H, dd,
J=2.1,5. 7THz) 356. 7Q{(Nie, 8. 7THz), 8. 10( 1H, d,358. 1HzaNH25 EXAMPLE 365 This
illustrates the preparation of 2-Chloro-N [3,5-dichloro-4- (6-chloro-
benzdt hi azol - 2-yl oxy) - phenyl ] -4-trifl uoronet hyl - benzenesul f onanmi de (365). A
solution of 3,5-dichloro-4- (6- CE#@@QPE@ hi azol -2-yl oxy) 20 phenyl am ne
(364) (2.0g, 5.79€qmol) and 3-chl

trifl uoromet hyl berizZedrblordinybenbérer(odes o, 32 agnok), MShwhaine hydoychlahidee (10 )

was stirred at roomtenperature. After 3-hr water s_added to th
hy, 16wL}

react i o248 g 3 Bmethitaeihylamine(@F mhe] HF‘F’}Plbfl‘né RME( MO HRIREr e was
extract i} ]ggml ed over
MySOH4 aggacgggg?lwpggﬁﬁgé%d gg resi aga&ggopurl {M\%ﬁh%eb&éaég%h&%s (B

chr atat egolap by roohi #empleiaturé@gd dhmped o 668 ML bf)lcaMzmrd Thietresaltogngrenged 365
(2.11 g,

NHhl or obenzot hi azol e
gd K2CB (119, 8g['rm)l :

solid was collected by filtration and dried at the pump. Recrystallization from hot
hexanes yielded 3.2 g (53%) of compound 355 as bright orange crystals.

"H NMR ( (ds-DMSO0) & 7.75 (1H, dd); 7.62 (1H, dd); 6.76 (1H, t); 6.63
(1H, broad s); 2.75 (3H, t).
15
EXAMPLE 356

A round-bottomed flask was charged with 3.8 g (20 mmol) of compound
355, 22.9 g (102 mmol) of tin dichloride dihydrate, and 125 mL of EtOAc. This was
- heated to 75°C for 3.0 hours. The reaction was cooled to room temperature, diluted with
20 300 mL of EtOAc and washed with 250 mL of 2N aqueous KOH solution followed by
200 mL of brine. The organics were dried over sodium sulfate and concentrated to a
white amorphous solid 355 (2.9 g, 90%) that was used without further purification
(turned brown upon standing in air).
'"H NMR (ds-DMSO) & 6.68 (1H, t); 6.56 (2H, m); 4.98 (2H broad s); 3.76
25  (1H, broad s); 2.59 (3H, t).
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65% as a white solid. np 82-84 1H NWVR (400MHz, DMSO-d6) S 7.32(2H, s),
7.46(1H,dd, J=2.2,8.7Hz), 7.67(IHd, J=8.7Hz), 8.00(1H,d, 8.0Hz),

8. 14( 1H, syodw@s2Hz), 8. 20(1H,s), 8.38(1Hd, J=8.3Hz), 1lpé(/Ukhimsim). MS
(MtrH) 586. 30 EXAMPLE 366 This illustrates the preparation of

2, 4-Di chl oro-N-[ 3, 5-di chl oro-4- (s
chl or o- benzot hi azol - 2-yl oxy) - phmsul fonam de (366). 193 WO
01/ 00579 PCT/ USOO/Al8148 boflomel !ﬂfaé,l@@aé)éharged thh 356 (1 O , 6.4 mmol), 4-nitro-

3, 5-di chl oro- 4- (6-chl or o- benzot hi azol - 2- ‘BN amne (364) (2. 0g,
5. 79mm|2)ﬂ<amb@nﬂl-astm¢ma)dﬂ@élﬁkérgegﬂlmma J@WI BWOGQH@U%H@S 15) in.

U0 the Wit e Repi < Rt RaR BRTRSUR H Prabflog)ipfagfBie, 070 270

m xtgire a@@&)ugﬁdlﬁlﬁttﬁ@r&daw Cﬂemrgilllm% ext@icgammh WWICMIW adedy
Brine, dried over concentrated, Crude resij d 8‘&’” fied by
col utm ©Ne @g,raaxéwynfqmrme@/tqapgéw@fi This ‘f’%sa‘e@é(ﬁtf‘”’czé [¥fe

conpoun 0 MR
(ngwqmég@é%@gé@&tgi?% G‘%)Da”%fﬁ(ﬁ% 734)@9?%@&%&‘%152) 7.69 (1 H,
d, J=8.8Hz), 7 71‘HJI\1MR(ddOI\/I}P23((2aDMS4HZB)816(ﬁ5, dd), wsme;zﬁmLH,& 14 (1
H d, 10 J=2 é s). M5 (MrH) 553.
EXANPLEtB€749'I(I1|Hsd‘il)I Fadditi eb; 73 (bHeﬁ)a"r A48 (B srd 08 GBI ),

3,51 chl or o- 4- ( 6- net hoxybenzot hi azol - 2-yl oxy) phenyl am ne (367). 15 To a
sol uti on of 2-chl oro-6-net hoxybenzot hi azol e (prepared as described by
Wei nstock et.al., J.Med. Chem 30: E _m&;_mj)) and

4- Am no- 26-di chl oro henol vai |l apl e from Tokyo ustry Co.
Ltd.) in DVBOY 9mL)N gmaawéh Sq’fé %(? ppl) ‘Yﬁ%feﬁiliﬁt‘ihye%ﬁé%ﬁah@a?fgd at~ 150
degree feQEmgﬁ;S-(SgiT 1vre%2fd19ﬁb 3‘38’(6 8‘@% as%‘f’f whit@eryRijscol um

chromat ogr a ca gel, AcCEet: ‘ane=| to provide the aniline 20
367 (1.43g, 569%. Mﬁ(MBﬁ)lZﬂDlNNR( 300M—Iz/ CDClS) 8 3.84(3H, s), 3.85(2H,
brs) 6.69(2H, s) 6.97(1H, dd, J=2.6Hz, J=8.9Hz), 7.18(1 H, d,
218Hz),7.61(1 H, d, J=8.9Hz). O--

EXAMPLE 359-361

Aniline 358 was coupled with various sulfonyl chlorides by the method of

example 192 to give the sulfonamides illustrated in Table 36

20 Table 36
B
o
D
EXAMPLE MS
# A B C D yield (M-H)
359 Cl H Cl H 36% 496
25 360 H H -COMe H 50% 470
361 Me H Cl Me 60%
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C SCFR3\=N SN\ / O 1/,%C 00 G EXAWMPLE 368 25 This illustrates the
preparation of 2-Chloro-N[3,5-dichloro-4-(6-

met hoxybawaot/bmsle 2- yl oxy) - phenyl ] -4-tri fl uor onet hyl - benzeresubdoorsars de
(368). To a solution of

3, 5-di chl oro- 4- (6- met hoxybenzot hi_azol - 2-yl oxy) phenyl am ne (367 1.40 in
pyri di né6¢sm ), wdd addéd Zfahloﬂﬂe4-trifld@%%benzenesulfonaniée g.ngg)The
194 WO 01/ 00579 PCT/US00/ 18178 mixture was stirred at roomtenperature for
2hr. The reaction m xture was purified directly by colum chromat ography
(silica gel, AcCEt:Hexane=l :3). was triturated by hexane to

) - EXAeM BLERSOt
give the title conpaound 36 . . 829 I ) 164- 165
5 NVR ( 300MHz/ DNBET}EI&W%&@%}%@%%%)Q ({?Tlogﬁﬁﬁg%%)ﬁ%?’d@wg&@%,
7. 31£2H,448)5 4d/¢ ) 8. JE ). - dd,
J=1.5Hz ,ddi’:78‘.19|7ﬂz%§ G}*'}sgzzggﬂé ?g ’Bﬁ%ﬁ%’“ﬁﬁg‘? |tbIz_aldpéﬂ/‘(‘ggH} @3?’)53’33‘7‘?’%?’?) '11. 59( 1H,
brs). MMS$ M) 398.0. EXAMPLES 369- 370 10 The exanples illustrated in Table
37, were prepared fromaniline 75 and the correspondi ng sul fonyl chlorides

by the nethod of procedure 3. The conpounds were purified by
chromat ography on silica gel. TagkaaMPIB3dfN S C VD C 15 NH I / O

'H NMR (ds-DMSO) & 10.78 (1H, s); 8.12 (2H, d); 7.94 (2H, d); 7.51 (1H,
10 d); 7.26 (11, d); 7.17 (2H, t); 6.97 (2H, m); 4.24 (2H, s); 4.01 (3H, s). MS (M-H) 470.1.

EXAMPLE 361
'H NMR (ds-DMSO) & 10.75 (1H, s); 7.91 (1H, s); 7.51 (2H, m); 7.26
(1H, d); 7.16 (2H, dd); 6.88 (2H, 1); 4.24 (2H, s); 4.01 (3H, s); 2.54 (3H, s); 2.34 3H, s).

15
EXAMPLE 362
"H NMR (ds-DMSO) & 10.97 (1H, s); 8.10 (1H, s); 7.83 (1H, s); 7.52 (1H,
d); 7.27 (1H, d); 7.17 (2H, t); 6.94 (2H, m); 4.24 (2H, s); 4.01 3H, s); 2.38 (3H, s).
20 EXAMPLE 363

This illustrates the preparation of 2,6-dichloro-benzothiazole (363).
2-Amino-6-chlorobenzothiazole (15.7g, 85mmol) in H3PO4 (85%)(470ml)
was heated to 100 degrees and dissolved. Then clear solution was cooled and vigorously
stirred by mechanical stirrer. NaNO, (17.6g, 255mmol) in water (30ml) was added slowly
25  keeps the temperature below 0 degrees. Separately a solution of CuSO4/5H,0(85g), NaCl
(107g) in water (350ml) was cooled to —5 degrees and stirred by mechanical stirrer. Aftet
Potassium Iodide Starch paper’s color was disappeared Diazonium solution was keeping
cold and added slowly to the copper chloride solution with vigorous stirring. The
reaction Mixture was allowed to warm to room temperature. After 1-hour water (1L) and
30  ether (1L) were added to the reaction mixture and extracted twice. Organic layer was
washed by water and dried over anhydrous MgSOj, and concentrated.Crude residue was
purified by silica gel chromatography (H/A=4/1, 180g of silica gel) to provide title
compound 363 (7‘.46g, 48%).
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Exanple M # ABCD (MH 369 0 HO H466 370 HC Cl1 H 466 20 371 M
Hd M 460 372 . HO M 480 EXAMPLE 369 1H NMWR (d6-acetone) S 9.54
(br s, 1MyQoBo®B2 (br s, 1H), 8.446 (d, J=8.8 25 Hz, 1 H) PCBUS@RIS(T, J=8.4
Hz, 1 H, 7.763 (d, J=2 Hz, 1 H), 7.602 (dd, J=8.4, 2 Hz, 1 H, 7.428 (m
2H), 7.327 (dd, J=9.2, 2.4 Hz, 1H), 7.252 (td, J=7.6, 1.2 Hz, 1H), 7.17
(td, J=8, 1.2 Hz, 1H. M5 (MH 466.0. 195 WO 01/00579 PCT/US00/ 18178
EXAMPLE 370 'H NMVR (d6- DMBO) 8 4fpipr3es, 1H, 9.954 (br s, 1H), 7.983
(d, J=2 Hz, 1H), 7.934 (br d, J= 7.885 (d, J=8.4 Hz, 1H), 7.717
(dd, J=8.4, 2 4 HZ['hlsllHl)lstratdi tHe fiSparation GEB Sidichlare)4- (G-cBBGo-pbuzothiadt7. 6 Hz, |
H), 7.226 ( J=2 H, 7.194 (t, J=8 Hz, | H), 7.142 (dd, J=8.8, 2 Hz,
(1dH), 72WY31P eaﬂammf 1 H. M5 (MH 466.0. EXAVPLE 371 1H NWR .
6-acetone) 8 9. 3 ﬁ@§ol§taorﬂ$ﬂ4—ar§tr@02 Qﬁbdlclﬂor enoB(6 %Sﬂmoﬂ)—:&d'ﬂz@ 10 1H),
7.9%(5 1H),74%—t aH), 7.3-7 Ow) 18(g164(br t, J=8 Hz, K
1H), 2. ewh(osobenzm)nazgle:{ses ((ég, 29r®mmw§1(lm}pn DMS (25mkn s BddeK s COAVR

(d6 ace ne 8 0 S, s pdD 7. 707
(0 Py (PR hodtendy odgl 7s mblfeg P el gnd neattl 1o FoideS a5 syt 7 78
1.2 HZ, waﬂe‘f‘XZOnZL) Lhs (abided il re&ct?onHﬁlxt\irbDw&cﬂ%s(nﬁutrﬂﬂ)sdV\MBXM/HIE[)I 478. 9.
EXAMPLE 373 Using nethods sinmlar to Lehmann, et W, ibhid. selected

conpoundés 2airasied With A Ot éhreefimeti Apd flesueans lyst WaS ‘é(aWAIW‘h B@%épdo. ndi ng
ass?ﬁeut ok ! Id%'e§| gv% Ba%ym% Mé?@)g fiShid Gonc8dtAd. Qe rds gg@ Bjﬁﬁgs def i ned

concen I Oon” o OUﬂdS require tO r
speci f i eolinficibiagmabogfadhl ((ﬂiecm@meaa/d 286z o@hmm)ttedfﬂoyd 3 64D1cBIbro M

(++) <10t '\g g}fl&? benz'c\>/tlh1azol 2-yloxy)-phenylamine (364) as a black solid (4.52g, 49%).
"H NMR (300MHz,DMSO-dg) & 5.86(2H,br s), 6.74(2H,s), 7.48(1H,dd,
=2.1,5.7Hz), 7.70(1H,d, 8.7Hz), 8.10(1H,d, 2.1Hz).
15
EXAMPLE 365

This illustrates the preparation of 2-Chloro-N- [3,5-dichloro-4- (6-chloro-

benzothiazol-2-yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (365).
A solution of 3,5-dichloro-4- (6-chloro-benzothiazol-2-yloxy)-

20  phenylamine (364) (2.0g, 5.79mmol) and 3-chloro-4-
trifluoromethylbenzenesulfonylchloride (1.7g, 6.08mmol) in pyridine (10ml) was stirred
at room temperature. After 3-hr water was added to the reaction mixture, which was then
acidify 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

25  column chromatography (H/A=4/1, 80g of silica gel) to afford title éompound 365 (2.11g,
65%) as a white solid. mp 82-84 °

'H NMR (400MHz,DMSO-ds) & 7.32(2H,s), 7.46(1H,dd, J=2.2,8.7Hz),
7.67(1H,d, J=8.7Hz), 8.00(1H,d, 8.0Hz), 8.14(1H.,d, J=2.2Hz), 8.20(1H,s), 8.38(1H.,d,
J=8.3Hz), 11.6(1H,br s). MS (M+H) 586.

30

EXAMPLE 366

This illustrates the preparation of 2,4-Dichloro-N-[3,5-dichloro-4-(6-

chloro-benzothiazol-2-yloxy)-phenyl]benzenesulfonamide (366).
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TABLE 38 Conpound | C50(M 4.1 +++ 16.1 +++ 27.3 ++ 27.5 ++ 49.1 +++
50.1 +++ 72.2 ++ 196 WD 01/00579 PCT/US00/ 18178 72.3 +++ 72.4 ++

+++

+++

10

15

20

25

A solution of 3,5-dichloro-4-(6-chloro-benzothiazol-2-yloxy)-phenylamine
(364) (2.0g, 5.79mmol) and 2,4-dichloro benzenesulfonylchloride (1.5g, 6.08mmol) in
pyridine (10ml) was stirred at room temperature for 12-hr. Water was added to the
reaction mixture, which was then acidified by 2N HCl. Reaction mixture was extracted
twice with AcOEt. Organic layer was washed by Brine, dried over MgSO, and
concentrated. Crude residue was purified by column cthmatography (H/A=4/1, 80g of
silica gel) to afford title compound (366) (1.49g, 46%) as a white solid. mp73-75 °,

'H NMR (300MHz,DMSO-ds) & 7.29 (2H, s), 7.46 (1H, dd, J=2.2, 8.8Hz),
7.69 (1H, d, J=8.8Hz), 7.71 (1H, dd, J=2.2, 8.4Hz), 7.95 (1H, d, J=2.2Hz), 8.14 (1H, d,
J=2.2Hz), 8.18 (1H, d, J=8.4Hz), 11.5 (1H, br s). MS (M+H) 553.

EXAMPLE 367
This illustrates the preparation of 3,5-Dichloro-4-(6-methoxybenzothiazol-
2-yloxy)phenylamine (367).

To a solution of 2-chloro-6-methoxybenzothiazole (prepared as described
by Weinstock et.al., J.Med.Chem.30: p1166 (1987)) and 4—Amino-2;;6-dichlorophenol
1.3g(available from Tokyo Chemical Industry Co., Ltd.) in DMSO(9ml), was added
K,COj3 3.12g. The mixture was heated at 150 degree for 3hr. The reaction mixture was
purified by column chromatography(silica gel, AcOEt:Hexane=1:2) to provide the aniline
367 (1.43g, 56%). mp 158-160 ° |

NMR(300MHz/CDCl3) & 3.84(3H, s), 3.85(2H, brs), 6.69(2H, s) 6.97(1H,
dd, J=2.6Hz, J=8.9Hz), 7.18(1H, d, J=2.6Hz),7.61(1H, d, J=8.9Hz).

O/

EXAMPLE 368
This illustrates the preparation of 2-Chloro-N-{3,5-dichloro-4-(6-
methoxybenzothol-2-yloxy)-phenyl]-4-trifluoromethyl-benzenesulfonamide (368).
To a solution of 3,5-dichloro-4-(6-methoxybenzothiazol-2-yloxy)phenylamine (367)
(1.40g) in pyridine (5ml), was added 2-Chloro-4-trifluorobenzenesulfonamide 1.15g. The
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73. 4

73. WO 0100578. 6 +++ 73.7 +++ 73.8 +++ 73.9 +++ TOPET/EH00/18BB +++
87.3 +++ 95 +++ 97 +++ 108.4 +++ 158 +++ 160 +++ 178 +++ 179 +++
233 +++ 290 +++
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292 +++ 349 +++ 364 ++ 365 ++ 368 +++ EXAMPLE 374 Sel ected conpounds
were admnistered to KK-Ay mce as a 0.018% (30 ng/kg) dietary adm xture
i n powdemned odomlsty and eval uated for anti-diabetic efficacyrasuSoudssmr i bed
(T. Shibata, K. WMatsui, K Nagao, H Shinkai, F. Yonenori and K. Wakitani
1999; Eur.opean _Jaurnal of Pharnacol 364 T . ) in serum
gl ucose mlf{g Bl'és t%b?f%:ﬁ'té%or?ée%etqgtgg ‘ggz%roﬁ@‘r%%&é%?‘?n%‘f‘%“@g’agggﬁgﬁ fied in

Tabl e 3%iredt7bW\ed10hh RBFAPatEYEIHRYSQ N cA §21] B.cOEABlckaRS-1E0a Mhlegradustins G ucose
87.3 ++ 178 ++ 179 ++ 219 + 233 - 364 + <10% (#) 10%to

: : : 365 ++ (-)
20% (+iitugtedbis BeNapns BiNg tl%ﬁ%cmuwwle%@rgwﬁf %seb)ﬂfm deky |
publ i ca%ﬁqg&m@mat ent applications cited in this specification are herein
i ncorporated by reference as if each individual publication or patent
appl fcati on wer e NaIRQB 00MEIZDMSDd6 )3 . V9@ tiak), 7. GOGHH odd, del2.0Hzle=8.8Hz),

i ncorporated by reference. Although 5 the for j inyention phas, peen
descri b@@li(?ﬁs%n%Sﬂéﬁam JW%W@&W»F‘ 7%%50&8&}38@%&: I-ék?’gr:gﬁﬁlzgoses of
clarity r gt Ny i i bl r W a i’ se of ordinary
skill in’ Oh(gpgrgtﬁflh |)’gﬂ't87g?1’¥ylhje %'fggzgh?%g%(lgf g’?ﬁ'i fg’@@%ﬂ??%ﬁ that certain
changes and nodifications may be nade thereto w thout departing fromthe

SR
SPITTE Qi MRS 56 350
10 The examples illustrated in Table 37, were prepared from aniline 75 and
the corresponding sulfonyl chlorides by the method of procedure 3. The compounds were

purified by chromatography on silica gel.

Table 37
V4 B
HN>
Cc
D
(of]
'\\§/NH
(ks
15
Example MS
# A B C D (M-H)
369 Cl H Cl H 466
370 H Cl Cl H 466
20 3N Me H Cl Me 460
372 Ct H Ci Me 480
EXAMPLE 369

'H NMR (d6-acetone) & 9.54 (br s, 1H), 8.82 (br s, 1H), 8.446 (d, J=8.8
25 Hz, 1H), 8.129 (d, J=8.4 Hz, 1H), 7.763 (d, J=2 Hz, 1H), 7.602 (dd, J=8.4, 2 Hz, 1H),
7.428 (m, 2H), 7.327 (dd, J=9.2, 2.4 Hz, 1H), 7.252 (td, J=7.6, 1.2 Hz, 1H), 7.17 (td, J=8,
1.2 Hz, 1H). MS (M-H) 466.0.
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appended cl ains. 10 199 WO 01/00579 PCT/US00/ 18178 | WHAT IS CLAIMED I S: 2

1 1. A conpound having the fornula: R3 R | X2 Y RZ 3 wherein 4 Ar' is a

subst i t utved opeosansubstituted aryl; 5 X is a dival ent |inkpgeusa@/scise

the group consisting of (C -C6)al kyl ene, (Cl- 6 C6)al kyl enoxy,

(C -06)al kyl enam no, (Cl-C6)al kyl ene-S(O k-, -0-, -C(O-, 7 -NR")-
9

-N(RL')C(O -, -S(Ok- and a single bond, 8 wherein

R11 i s a nenber

selected fromthe group consistipgaviphrdymgen, (Cl- 10 C8)al kyl,
(C2- C8) het er oal kyI and aryl (Cl-C4)alkyl; and the 11 subscript k is a

i nt eger
consi sti
N(R 3) -

R13 are

hydr ogen, (C1-C8)al kyl, (C2- C8%£et er oal ky
subscri pizs 1Hp TaHR (ddak=8.8, Addpd

of from 0 HNMR 5-DMS©)S 648! (bns, 1H)nR88& (wel &H).64 %r(dnﬁ%e

Bl A 80 P S R D Y

TR r-si A e P NTISH0 (bt dS BHEE Hedl Y, cmaztsga Edzq?% 11@11;232%; (tPE=8| 17
a y

ehil 06/(ti Fdedarld)oMS (M-F) 8680 to 2; 2

a nmenber selected fromthe group consisting of hydrogen, (C2 21
C8) het eroal kyl, aryl, aryl (C, -C4)al kyl, hal ogen, cyano, nitro,

(C1-C8)al kyl, 22 (Cl C8) al koxy, EXAMPREA71- CO2R14, -C(O NR 5R 6,
-S(0,,-R4, -S(Og- 23 NRI5R16, -0-C(O-OR', -OC(O-R 7, -O-C(O-NRI5R 6,

-N(R 4) -

10

15

20

(O - 'H NMR (d6-acetone) & 9.31 (br s, LH), 8.80 (br s, 1H), 8.403 (d, J=8 Hz,
1H), 7.928 (s, 1H), 7.45-7.35 (m, 4H), 7.3-7.2 (m, 2H), 7.164 (br t, J=8 Hz, 1H), 2.64 (s,
3H), 2.387 (s, 3H). MS (M-H) 460.0.

_ EXAMPLE 372
'"H NMR (d6-acetone) & 9.48 (br s, 1H), 8.82 (br s, 1H), 8.064 (s, 1H),

7.707 (s, 1H), 7.45-7.40 (m, 4H), 7.335 (dd, J=8.8, 2HZ, 1H), 7.252 (td, J=7.6, 1.2 Hz,
1H), 7.19 (td, J=8, 1.2 Hz, 1H) 2.425 (s, 3H). MS (M-H) 479.9.

EXAMPLE 373

Using methods similar to Lehmann, et nl ibid., selected compounds

exhibited the following ICso values in a PPARY ligan(i binding assay utilizing [’H]-BRL

-49653 as the radioligand. ICsg values are defined as the concentration of test compounds

required to reduce by 50% the specific binding of [PH)-BRL 49653 and are represented by
(+) <30 uM; (++) < 10 pM; (+++) <1 uM.

TABLE 38
Compound ICso(uM)
4.1 +++
16.1 +++
27.3 ++
27.5 ++
49.1 +t++
50.1 +++
72.2 ++
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24 NR15R16, -N(R14)-C(O-R17 and -N(R14)-C(O-OR 7; 25 wherein 26 R14 is a
menber sel ected fromthe group consisting of hydrogen, (Cl- 27 C8)alkyl,
(C2- C8) havenvaiskyl , aryl and aryl (Cl-C4)al kyl; 200 WO 01/ BOBTS00/18178

PCT/ US00/ 18178 28 R15 and R16 are nenbers independently selected fromthe
group consisting 29 of hydrogen, (Cl-C8)alkyl, (C2-C8)heteroal kyl, aryl,
and aryl (Cl- 30 ¢4) al ky®;3 or taken together with™the nitrogen to which
each is 31 attached fornmpy 5-, 6- or 7-menbered rijng; 32 RL7 is a nenber
sel ected fromthe group consisting of (Cl-C8)alkyl, (C2- 33 C8)heteroal kyl,
aryl and aryl (Cl-C4)al kyi3;4 34 the subscript p is &ahtinteger of fromO to 3;
and 35 the subscri pt qf's an integer of froml tgﬁ%; and 36 R2 is a
substituted or unsubstitidted aryl; and 37 R3is a nber selected fromthe
group consisting of hal egggn, cyano, nitro and 38+{£1-C8)al koxy. 1 2. A
compound of claim1, wherein X is a divalent |inkage selected 2 fromthe
group consi sting of subdBituted or unsubstituted t€L-C6)al kyl ene, -0-,
-C(O-, 3-NR 1)- and, -8S(O)k-. 1 3. A conpound,of claim1l, wherein Xis
a dival ent |inkage sel ect3'ed 2 fromthe group consisting of -CH2-,
-CH(CH3) -, -CH(CH2CH3)-,73:CH(i sopropyl)-, 3 -CH(CM}+, -0-, -C(O-, -NR")-
and -S(O k- 1 4. A conpound of claiml1l, wherein Yis -N(R12)-S(O) 2-,
wherein R12 2 is a ment®>3 sel ected fromthe grouptéonsisting of hydrogen
and (Cl1-C8)al kyl. 1 5. Asﬁorrpound of claim1, whergin X is p divalent

| i nkage selected 2 fromthe group consisting of -CH2-, -CH(CH3)-, -0-,
-C(O-, -N(R11)- and -S87.:nd Y is 3 -N(R12)-S(Or2+, wherein R12 is a
menber sel ected fromthe group consi sting of hydrogen 4 and (Cl-C8)al kyl .
1 6. A conpound of clainm’®, wherein R2 is a substitiited or 2 unsubstituted
aryl selected fromthe ggeup consisting of phenyl , pyridyl, naphthyl and 3
pyri dazi nyl .

. 108.4 +++
158 +++
160 +++
178 +++
179 , +++
219 -
233 +++
290 4+
292 _ +++
349 +++
364 | ++
365 ++
368 -+

EXAMPLE 374

Selected compounds were administered to KK-Ay mice as a 0.018% (30
mg/kg) dietary admixture in powdered diet and evaluated for anti-diabetic efficacy as
5  described (T. Shibata, K. Matsui, K. Nagao, H. Shinkai, F. Yonemori and K. Wakitani
1999; European Journal of Pharmacology 364:211-219). The change in serum glucose

levels compared to untreated control animals is exemplified in Table 39.
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1 7. A conpound of claim1, wherein X is a divalent |inkage selected 2
fromthe group consisting of -CH2-, -CH(CH3)-, -0-, -C(O-, -N(R1l)- and
-S-; Y i wWGoNGRL2) - S(O) 2-, wherein R12 is a nenber sel ecpenukeoositshe group
consi sting of hydrogen 201 WO 01/00579 PCT/ US00/ 18178 4 and (Cl-C8)al kyl;
and R2 is a substituted or unsubsg‘m;ﬁ%aryl selected fromthe group 5
consi sting of phenyl, pyridyl, na nd pyridazinyl. 1 8. A conpound of
claim1, wherein Ar' Exf‘anﬂﬂ@#bsti tuted or 2 um?atimwsed aryl selected from
t he group consisting szfUF ridyl, phenyl, naphthyl, 3 quinolinyl,

i soqui nol i nyl, benzoxazZbl¥l, benzothiazolyl, andenzinm dazolyl. 1 9. A
conpound of claima8, wh in Ar' is a substitutedor 2 unsubstituted
phenyl group. 1 10. A compound of claim9, represented by a formula
selected fromthe 2 grpmp consisting of R3 -R2 R R2\ ~Rz R3 X1 /
Arl-1 x I / RBAI1 X Arl-l xRB RLR R R (la) (Ib) (lc) (1d) 2 R-R2
‘R RR- R3I1 \\ R ¥R AI x Are, 1 Al,, AN\ X RBx R' 33 (le)
(0) (lg) (Ih) RBRRR R &3 Arl-1 x and x-Arl R R3 3

364 +
365 ++
(-) <10%; (+) 10% to 20%; (++) glucose lowering >20%.
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1 11. A compound of claim 10, wherein Xis -0-, -NH or -S; Yis 2
-NH-S2-; R is a nenber selected fromthe group consisting of hydrogen,

hal ogen, W@at0@7€8) al kyl , (C2- C8) het er oal kyl, (Cl-C8) al kKOrRgT/US@(B)R14,
-CO2R14, -C(O NR15R16, -S(OP- 4 R14 and -S(0O g-NR15R16; R2 is a phenyl
group having fromO to 3 substitutents selected 5 fromthe group consisting
of halogen, -OCF3, -OH, -Q(Cl-C8)alkyl, -C(O-(Cl1-C8)alkyl, - 6 CN, -CF3,
(Cl-C8)al kyl and -A¥Hub1RBGofnk pakel ﬁﬁ)nlsahd‘ng@md hﬂhgrsga@ﬁ@msﬂasél ng of 7
hal ogen, methoxy and trifluoronethoxy. 202 WO 01/00579 PCT/US00/ 18178 1 12.
A corrpodlnntlrolfnccﬂparam@y xreéqueaﬁu%wbyncbwfimlmuth%@n@@pé@nf wphcatie® 2 group

consi stin 1 ..Arl and ( 1 13.
A conpoﬁ"f?ge 'E%ﬁﬁmcbmd%%ﬁly ﬁnﬁc&eﬁ?go b{f ar A’\léheié qy Bﬁeée%esél%oé d fromthe
group C(ﬂﬁbsfo%gol]@ i@entichiZmas bedar{csttded. in sene Gcta_ll bEWdy-of 11-111N(t1|3't1)m aahd -S-; 4
wherein 5 R is a nenber selected fromthe gr oup..consi st gﬁt of hydr ogen

€

and ( ClEXGDEiS)f‘aII pyyposey ofclagtypfamgers@pding; if walg Be scaddy pRRATSHIATRBE Ohr oup
t t t f
The” or oo indy seMEHR aphfidicor uft WhBliEs Bt ByfSheM TR GRNERLA] | Lor

sel ect edncfdiﬁxmnbhemgybamaﬂemlsdrstbiwiglonf déppdimgdfeom theadpogeor, scéi@lof the C8) al kyl ,
(C2-C8) het er og 6 (C1-C8) al koxy, -C(OR14, -CO2R14, 13 -C(O NR15R16,
-S(O)P rppende € rHSNR 15R 6, -0-C(O-R 7, and -N(R 4)- 14 C(O-R"; 15
whengi n
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16 R14 is a nenber selected fromthe group consisting of hydrogen, (Cl- 17
C8) al kyl, (C2-C8)heteroal kyl, aryl and aryl (Cl-C4)al kyl; 18 R15 and R16 are
menber s iwolepersdent|y sel ected fromthe group consi sting PABUSE/ISYTE ogen,
(C1-C8)al kyl and (C2-C8)heteroal kyl, or taken together 20 with the
nitrogen to which each is attached forma 5-, 6- or 7 21 nenbered ring; 22
R17 1s VHARSCEAIMEDIS: from t he group consisting of hydrogen, (Cl- 23
%)%kyl and (C2-C8)heteroal kyl; 24 the subscript pis an integer of fromO
to 27 and 25 the subscript qis 2; and 26 R2 is a substituted or
unsubstituted phenyl; and 27 R3 is a nenber selected fromthe group
consisting of hal dgen andon@iun@dipsingdke formaB3 WO 01/ 00579 PCT/ US00/ 18178 1
14. A compound of claim 13, wherein Xs -0-, -NH or -S-; Yis 2 -NH S02-;
R is a nmenber selected fromthe gr ob sting of hydrogen, hal ogen,
(G- 3 C8)al kyl, (C2-C8)heteroal kyl, al koxy, -C(O R14, -CO2R14,
-C(ONRS5R 6, -S(Op- 4 R14 and -S(Q|y-NR15R16; R2 is a phenyl group having
fromO to 3 substitutents sellect ed 5|ifromthe group consisting of hal ogen,
-OCF3, -OH, -Q(C1l-(C8)al kyI,ArG(\O)- SB)kyl, - 6 CN, -CF3, (C-C8)alkyl
and -NH2; and R3 is selected frowrithe group consi sting of 7 hal ogen,

met hdxy and trifluoromethoxy. 1 15. A corrp(}’u'rﬁ'ROf claim14, wherein Ar' is
a phenylyQHp having 2 froml to 3 substituents selected fromthe group
consi sting of halogen, -OCF3, -CH, - 3 (QCl-C6)al kyl, -CF3, (Cl-C8)alkyl

and 4NO2; R Am ise snbstietedosunebetitutedswyk he group 4 consisting of hal ogen,

(C-¢C8)al kyl ,, ( C2-. het er oal kvl (L1- a X I Y}~ 5 group
havi % from (f(ssoa %‘%’l)%tglfrﬁ?g? %eﬁgcéedg@?neiégéér %ﬁ) Slr)nlll%?%i)eﬁgé) r (& %E%hkgji?eg{éi L%‘ of

hal ogen, 6 OCF3, CS§ikylefdyl(CBTahkylenamEHoC (ChalkGleatSYO)-,--ON, -G(Oh-3,
(Cl-C8)al kyl and -NH2:, ‘and .7 R3 is selected fromthe group consisting of
hal oden, methoxy ahtRt )+ INForEHEhoX Pk and @ singleckidound of cl ai m 15,
whergin R2 is a pr\g@f%mgroup having 2 from1 to 3 substitutents sel ected
fromthe group consisting of halogen, -OCF3, and -CF3. 1 17. A conpound of
cl ai m 15, wher ei n,R'Ris amémB8r sieetedafedm 2hd grdependeting pf hydragogéd,- and R2 is

a phenyl group having from & tQ & RUBSthE ML e tSic -Coalkyl; and the

y 1

11 : subscript k is an integer of from 0 to 2;

12 Y is a divalent linkage selected from the group consisting of (Ci-Ce)alkylene, -O-,
13 -C(0)-, -NR')-S(O)m=,-N(R'?)-S(0)-N(R"?)-, -N(R'?)C(O)-, -S(O)o-

14 and a single bond,

15 wherein

16 R'2and R"? are members independently selected from the group consisting
17 of hydrogen, (Cl—Cg)alkyl, (C,-Cg)heteroalkyl and aryl(C,-

18 Cy)alkyl; and the subscripts m and n are independently integers of
19 from 0 to 2;

20 R' is a member selected from the group consisting of hydrogen, (Cs-

21 Csg)heteroalkyl, aryl, aryl(C,-Cs)alkyl, halogen, cyano, nitro, (C,-Cs)alkyl,
22 (C,-Cg)alkoxy, -C(O)R'*, -CO,R™, -C(O)NR'’R'S, -8(0),-R"*, -S(0),-

23 NR'*R', -0-C(0)-OR"7, -0-C(0)-R"7, -O-C(0)-NR"’R'¢, -N(R'*)-C(0)-
24 NRPR', -N(R'")-C(0)-R"” and -N(R'*)-C(0)-OR ",

25 wherein

26 | R'*is a member selected from the group consisting of hydrogen, (C;-

27 Csalkyl, (dz-Cg)heteroalkyl_, aryl and aryl(C,-Cg)alkyl;
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3 selected fromthe group consisting of hal ogen, -OCF3, and -CF3. 1 18. A
conpound of claim8, wherein Ar' is a substituted or 2 unsubstituted
pyridyl gvoeupoos1 19. A conpound of claim 18, represented bgr/aséoomsms a
selected from 2 the group consisting of 204 WD 01/ 00579 PCT/ US00/ 18178 R3

AR2 Arc ArR3 Arl ~ X R R (1 | 1 Id) -R2-RZ RZ -RZ
BB R M o g R g mpmbers indSpendiply sdipida (13t gldyg Spfisll | £
(I'Spo(1}-) R3 Y~RZ2 R o¥nldrofed, 1&: Lglal¥ 1qastog)tﬁteroa118y1 Ei?yl aad@iyigc,tli) 1 20.
A conpound of claim 19, erein IS 8’ S is 2 -NHS2-; R

i s éOIr(relnber sel ect ed frcébﬁlkﬂemg‘ﬁkﬁjvogﬁh@ﬂ@fhW@“&fog??diab‘ﬁ’é‘?beaﬁhllsogen (Cl- 3
y (C2-C8) het er - CO2R14,
-C(%;INR15R16, -S(O-- %ﬁ%“%&ﬁéd '%'g‘é%; %kkl%ie‘ygﬂ)fég% i's a phenyl group having

frogp0 to 3 substiR'Uisenmsmbel ebiced ffor thergrodpecansstipg 06(Gi-64)alkgl, ¢F2-hal ogen,

-OCF3, -OH, -Q(Cl-Cs)alk C8) al 6 CN, -CF3, (Cil-(Cg)alkyl

and33NH2: and R3 is sel%ﬁte&foﬁ%ﬁrﬁy ‘b‘?‘%ﬁﬁ ﬁs}i@?}gtl ng of 7 hal ogen, .

net Raxy and trifl g % ﬂgﬁﬁaﬂnﬁ%ﬁ:rofﬁgmﬁé@ aAf claim 19, represented by
rom

a formula sel ecte e group consisting of R3 2 Rl Y~-R2
35 the subscript q is an integer of from 1 to 2; and
36 R%is a substituted or unsubstituted aryl; and
37 'R*is a member selected from the group consisting of halogen, cyano, nitro and
38 (C,-Cy)alkoxy.
1 2. A compound of claim 1, wherein X is a divalent linkage selected

2 from the group consisting of substituted or unsubstituted (C,-Ce)alkylene, -O-, -C(O)-,
3 -NR'Y- and ~-S(O)i-.

1 3. ‘A compound of claim 1, wherein X is a divalent linkage selected
2 from the group consisting of —CH,-, -CH(CH3)-, -CH(CH,CH3)-, -CH(isopropyl)-,
3 -CH(CN)-, -O-, -C(O)-, -N(R'")- and —S(O)\-.

1 4. A compound of claim 1, wherein Y is -N(R'%-S(0),-, wherein R
2 is amember selected from the group consisting of hydrogen and (C;-Cg)alkyl.

1 5. A compound of claim 1, wherein X'is a divalent linkage selected
2 from the group consisting of —CH,-, -CH(CH3)-, -O-, -C(O)-, NR'")- and -S-; and Y is
3 -NR'")-S(0),-, wherein R'?is a member selected from the group consisting of hydrogen
4  and (C,-Cg)alkyl.

1 6. A compound of claim 1, wherein R? is a substituted or

2 unsubstituted aryl selected from the group consisting of phenyl, pyridyl, naphthyl and
3 pyndazinyl.

1 7. A compound of claim 1, wherein X is a divalent linkage selected
2 from the group consisting of ~CH,-, -CH(CH3)-, -O-, -C(O)-, -N(R"")- and -S-; Y is
3 -N(R'H-S(0),-, wherein R'?is a member selected from the group consisting of hydrogen
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Ark, and X X Arl RR3 3 (li) (li) 1 22. A conpound of claim 21, wherein
205 WD 01/00579 PCT/US0O0/ 18178 2 X is a divalent |linkage selected fromthe
group comvedet/omg of -CH2-, -CH(CH3)-, 3 -0-, -C(O-, -N ReQEF/USOMHSIB-; 4
wherein 5 R" is a nenber selected fromthe gr oup consi sti ng of hydrogen and
(C1- 6 C8) A dival ent | inkage. sel ec

considst i 41§ Gf -S}Q(“f?&’zﬁndgf qubs“é“tﬁﬁlg‘f‘é‘?sﬂgg’tﬁf% i % tg‘é%faoéjped from
the g oupncosl of iy r Ry R §ektazihg1 C8) al kyl ; 11 R is a menber
sel ected Pro hels gr OU%YIE%)?ISIIQ%'[I ng of lgy(ﬁ:ﬂdolr ogen hal ogen, (Cl- 12 C8)al kyl,
(C2-C8) het eroal kyl, (C1-C8)al koxy O R14, -CX@2R14, 13 -C(O) NRL5R16,
-S(Olp-RL4, -S(O Nmm@mpowctxf@)lalmlz Wlﬁﬁ@nﬁw(wwybstweé@o) R17: 15

wher gi n I f hydrogen,
(C1- %17 %&% (,i;a%&:gg-q @? %?@r@%é@ﬁ? c &g{@ﬁngan ar@l’ ?%é%%%taglpgkﬁ) 18 R15 and
R16 3re qundiys iscydaptingle bédzpxselydchandothiaaniyt,had peozimidaznli.sti ng 19 of
hydr ogen, (Cl- C8) al kyl and (C2- C8) het er oal kyI or taken together 20 with
the nitrogen to ch each is hed 7 21 menbered ring;
22 Rq17 is a menbet sel &P’é‘@o‘f‘?‘{)‘?ﬁa‘{[ﬂgﬁr Wﬁelﬁé{sfsﬁﬁuﬁgltB d¥drogen, (C - 23
C8) aI2kyIngggistlQ1§gd5§gM%ﬁ;u al kyl; 24 the subscript p is an integer of fromO0
2; and 25 the subscrlpt gis 2; and 26 R2 is a substituted or

unsubstltuted phenyl ; and
1 10. A compound of claim 9, represented by a formula selected from the

2 group consisting of

R3 /R2 - R2
Y.
Y2 ~R? R’
A]‘l s Arl\ 3 s Ar] N Arl\ 5
~ X X 1 R ~ X e R
R! R R' R'
(1a) (1b) (1) (1d)
2
/Rz R /Rz /RZ
% iR‘ |
R} R
, Ar :
Ar‘\x /éiw ’ ™Sx R? Ar‘\x Ar'\x Q!
R® R®
(le) (15 (Ig) (Ih)
3 1
R Y g2 R Y g2
1 .
Ar ~x and —ar!
R! R

3 (1) t)

11. A compound of claim 10, wherein X is —O-, -NH- or -S-; Y is
-NH-SO;-; R! is a member selected from the group consisting of hydrogen, halogen, (C,-
Cgalkyl, (C,-Ca)heteroalkyl, (C,-Cg)alkoxy, -C(O)R', -CO,R™, -C(O)NR'R'S, -S(0),-
R' and -S(O)q-NRISRm; R’isa phenyl group having from 0 to 3 substitutents selected
from the group consisting of halogen, -OCF3, -OH, -O(C,-Cg)alkyl, :C(0)-(Cy-Cyg)alkyl, -
CN, -CF3, (C,-Csg)alkyl and -NH,; and R? is selected from the group consisting of

< OON b R W N

halogen, methoxy and trifluoromethoxy.
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27 R3 is a menber selected fromthe group consisting of hal ogen and

(C -C8)al koxy. 1 23. A conpound of claim22, wherein Xis -0-, -NH or
-S-; Y i wWQoNFHBSO2-; R is a nenber selected fromthe grpopusamsisti ng of
hal ogen, (G -C8)al kyl, 3 (C2-C8)heteroal kyl, (G -C8)al koxy, -C(O R14,
-CO2R14, -C(ONR 5R 6, -S(Op-R14 and 4 -S(0O g-NR15R16; R2 is a phenyl

group having from to subst i n.ts sel ect fr th r

consilsting of hal o g@@ﬁ‘@o“n@{ al&%ifeﬁﬁfeé'l‘%}? fn&f‘@)f i‘% %d%ﬂ??yl,
-CN, 2 6 £63p c&x@ish%)o@' kyl and -NH2; and R3 is selected fromthe group

consi stihg of hal ogen, 7 met hoxy and trifl uoronet hoxy. 1 24. A conpound of
claim 23, wherein Ar' is a pyridyl group halw ng 2 from1l to 3 substituents
sel ected fromthe gr®f_ceqsisting of hal dy SRz oH, - 3

QO C, -C6)al kyl, -CF3, and - NO2; a nmenber selected from
the group 206 WO Bi4Q05 PCT/ US004ni8178 4 '%_k[z)gl of hal ogen,

(A -C8)al kyl, (C2-C8) teroal kyl and (Cl-C8)al Kgxy is a phenyl 5 group
havi ng fromO to 3 substifitents selected fro he group consisting of

hal ogen, 6 OCF3, -OH, - C-C8)alkyl, -C(O-(C-C8)al kyl, -CN, -CF3,
(A-G8)alkyl and -NH2; andp) 7 R3 is selected frgmthe group consisting of
hal ogen, nethoxy and trifluoronethoxy. 1 25. A conpound of claim 24,
wherein R2 is a phenyl group having 2 from1 to 3 substitutents selected
fromgthe group congi stlmg:o Ohadggggl,m 18GHRreiand - CF3. 1 26. A conpound
of claim 25, wherein, gl) R3 are each 2 |ndependently a hal ogen, and R2
i s aphenyl gxasp dhawnngnltarge Relécted fidnsihb grdupoantiing & -SEH pCIGHI(CHHM t he
group, consi sting of a(lF@a ( @F ﬁnd -CF3. 1 27. A conpound of claim 8,
wheréin Arl is a sibsi ]a(% a? ulsubstituted naphthyl group. 1 28. A
conpaeund of cl aiwhe2én represented by a fornula selected from 2 the group

??g)sgs“) ?g(?f R3| (Ijl?m{s %s%g@dz%ﬁﬁé EdupchnsidtilBbrAylfcEen Ahd (¢ -x R3 X

Cg)alkyl;

7 Y is a divalent linkage selected from the group consisting of N(R'?)-S(0),-,

8 wherein

9 R'2is a member selected from the group consisting of hydrogen and (C;-
10 Cglalkyl;
11 R! is a member selected from the group consisting of hydrogen, halogen, (C;-
12 Cg)alkyl, (C2-Cg)heteroalkyl, (Ci-Cg)alkoxy, -C(O)R™, -CO,R",
13 -C(O)NR"R'S, -S(0),-R", -8(0)-NR"’R'®, -0-C(0)-R"", and -N(R"*)-
14 C(0)-R",
15 wherein
16 R'*is a member selected from the group consisting of hydrogen, (C-
17 Cy)alkyl, (C,-Cs)heteroalkyl, aryl and aryl(C,-Cs)alkyl;
18 R'® and R'® are members independently selected from the group consisting
19 of hydrogen, (C,-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together
20 with the nitrogen to which each is attached form a 5-, 6- or 7-
21 membered ring;
22 R'7 is a member selected from the group consisting of hydrogen, (C;-
23 Cg)alkyl and (C,-Cg)heteroalkyl;
24 the subscript p is an integer of from 0 to 2; and
25 the subscript q is 2; and
26 R?is a substituted or unsubstituted phenyl; and
27 R*is a member selected from the group consisting of halogen and (C;-Cg)alkoxy.
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R\ RR | Ar,, XR A" X/ RB A~ x Ak, x R 3 R3 (le) (Il) (Ig) (1h)
RBR\ YR R\ Y2A, | ~XI/ and XArl R-R3 3 (li) (li) 1 29

conmpound vob oob@ErM 28, wherein Xis -0-, -NH or -S; Y |SP(ZT/UNH/1$%, R is
a menber selected fromthe group consisting of hydrogen, hal ogen, (Cl- 207
WD 01/ 00579 PCT/ USOO/ 18178 3 CB)al kyl, (C2-C8)heteroal kyl, (Cl-C8)alkoxy,

-C(O R14, -CO2R14 ) NR15R1 O 6 R2 i
phenyl group havi Hé fr QRO Ogﬁlﬁir?)lsu‘f’ Aggéﬁ d%t’gtgﬁs f%t]he groulpS :

consy st ig.41h,-"R! RYGAembESERcted @Y up%\nailky fh Rl I, - 6
ON, -CF3, (Sé?z-%)glglky?mand Ri: n iSlgedul elsec%Od faréen Elgezégas%&ky

c;)ns3 st Cagliod, (@z%bhﬁﬁ%ﬂalkﬂe(@lo@@al&ﬁw t@(@)&or@@ei‘ OXQ(ON » R(@npound of
cl ai .
e LSRR S G SRR AR 0eT o o

cl ai 4n B%Mne lpdup cdnaistirse @f}ﬁllog%hemcml r@nﬂg@(@emmleﬁ 1G(OR(Chespilotp
consi st I@\’g -CH2-, -CH(CH3 %}} and -S-; 4 wherein
5 R61 aCﬁB&GEpsléﬂ&Yéé{l‘b r3Rd Bhé's iflxl"(%ﬁ? %‘Hﬂéli“’sPPHE) Slwgroégen and (Cl -

?NE)B al hé{’éﬁ nlYetlllo%()/aanqltMﬁL&‘Bh]eHoQ§.age sel ected fromthe group consisting of

15. A compound of claim 14, wherein Ar' is a phenyl group having
from 1 to 3 substituents selected from the group consisting of halogen, -OCF3, -OH, -
O(C;-Ce)alkyl, -CF3, (C,-Cg)alkyl and -NO,; R! is a member selected from the group
consisting of halogen, (C;-Cs)alkyl, (C,-Cg)heteroalkyl and (C;-Cg)alkoxy; R? is a phenyl
group having from 0 to 3 substitutents selected from the group consisting of halogen, -
OCF3, -OH, -O(C;-Cg)alkyl, -C(0)-(C;-Csg)alkyl, -CN, -CF3, (C;-Csg)alkyl and -NH;; and

R’ is selected from the group consisting of halogen, methoxy and trifluoromethoxy.

S e R Y L o

16. A compound of claim 15, wherein R? is a pheny! group having

Pt

2  from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CF;.

1 17. A compound of claim 15, wherein, R' and R? are each
2 independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents
3 selected from the group consisting of halogen, -OCFj3, and -CFs.

1 18. A compound of claim 8, wherein Ar' is a substituted or

2 unsubstituted pyridyl group.

1 19. A compound of claim 18, represented by a formula selected from

2 the group consisting of
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8 wherein 9 R12 is a nmenber selected fromthe group consisting of hydrogen
and (Cl- 10 C8)alkyl; 11 R is a nenber selected fromthe group consisting
of hydrogempi/bmarogen, (Cl- 12 C8)al kyl, (C2-C8) het er oal kyPCcT/Sh0/188)8al koxy,
-C(O R14, -C2R14, 13 -C(O NR15R16, -S(O P-R14, -1 S(O g- NR15R16,
-O0C(O-R7, and -N(R14)- 14 C(O-R 7; 15 V\,here;n 16 R14 is menber

sel ected fromthe’group consisti ngbnf hydrogﬁ, a
(C2- C8) het eroal k aryl and C4) al kyks
i ndependent Ily @ ,frok qup cfgn5| 5 ,
(Cl-c8)al ky NTANCC2- CB)heté(ro Ikﬁ, or ta t oget her X20 WIM‘] t he
nitrogen to which'each is attached forma 5-8'6- or 7 21 nm&nbered ring; 208
WO 01/ 00579 PCT/ US00/ 18178 22 @7 is a menbegsel ect ed frﬁ{(pthe group
consi sting of hydkbgen, (CL 23 @8)al kyl and (C2- C8)heteroalkyl; 24 the
subscript pis an integer of fromO to 2; and 25 the subscrlpt gis 2; and

26 R2 is a substituted or unsubsfigtuted phenyl and 27 R3 |s rrenber
selected fromthe up consi stijng qf hal ogen a’ﬁd (C, - C8) al 1 32 A
conmpound of clai 1,rR*wherein 0., -NH R'S-; s NH- SO2- R' IS
a menber selecte omt heArgr qs1 stl ng al oge ) al kyI
( C2- C8) het er ¥at i, - C8) alkoxy, O) SR 6,

-S(O p-R14 and 4 - S(O)q NR’SR16 R2 |s aphemyl group havm’gfromOtoS
substitutents selected fromthe 5 group cons ting of hal ogen, - OH,
-Q(Cl-C8)al kyl, -®O-(C, -c8)al 1, -cN (C, -C8)al %3 and - NH2 and
R3 is selected fromthe group conS| sting of hal ogen, 7 met hoxy and

trifluoromethoxy. 1 33. A campgudef,clai m X mhefejn Ar' is a naphthyl
group having 2 fromO to 3, sup tu ntsdsel ect romthe group consisting
of hal ogen, -QOCF3, -OH, "OKC,>¢6) al kyf", - CF3,

xc8yal kyl and -NO2; R
is a member selected fromthe gmroup R

3 (1) @)

20. A compound of claim 19, wherein X is —O-, -NH- or —S-; Y 1is
-NH-SO,-; R! is a member selected from the group consisting of hydrogen, halogen, (C,-
Cy)alkyl, (C2-Cy)heteroalkyl, (C1-Cg)alkoxy, -C(O)R', -COR'", -C(O)NR°R'®, -S(0),-
R and -S(O)q-NR15R16; R? is a phenyl group having from 0 to 3 substitutents selected
from the group consisting of halogen, -OCF3, -OH, -O(C,-Cs)alkyl, -C(0O)-(C,-Cs)alkyl, -
CN, -CF;3, (C,-Cg)alkyl and -NH,; and R? is selected from the group consisting of

2 N U R W N

halogen, methoxy and trifluoromethoxy.

[y

21. A compound of claim 19, represented by a formula selected from

2 the group consisting of

3 1
R \Rz . R Y\R2
1 .
Ar \X and AL
R! R’
3 (K @)
1 22. A compound of claim 21, wherein

205



4 consisting of hal ogen, (C, -C8)al kyl, (C2-C8)heteroal kyl and

(Cl1-C8)al koxy; R2 is a phenyl 5 group having fromO to 3 substitutents

sel ect ed Wwoomashe group consi sting of hal ogen, 6 OCF3, -BE/US00/18178
-Q(Cl-C8)al kyl, -C(O-(C -C8)alkyl, -CN, -CF3, (C -C8)al kyl and -NH2i and

7 R3 is selected fromthe group consisting of halogen, neth X)( ﬁ d

trifRuor omet Ry divalgat inkagesbestaddrom the SIoup sansisig cdifHra ‘&él G gﬁenyl

groupg having 2 fraog lX(0)-3-9@5t idditents sel ected fromthe group consisting
of hal ogen, OCFE and -CF3. 1 35. A compound of claim 34, wherein, R and
R3 afe each 2 i WB&§8hdently a halogen, and R2 is a phenyl group having from
1 to53 substitut em'Sis Bmsmbercsekdteflfom tHeeroumpeqnsisting p§hydrggeafanddCogen,
-OCF3, and - CF3. Jcﬁkq conmpound of claim@8, wherein Ar' is a substituted
or unsubsti t ut e_cf abe%?ot hi azol yl group. 1 37. A conpound of claim 36,

repr &sent ed Bfisa divalant linkegs sedectad from the groupeonsishing of NER skHPY2of 209 WO
01/ 08579 PCT/US@Réeml78 ,R2 R3 ,RZ RR RR Y2 3 Arc Ar-, X-': R3 Ar,

P2 e e 1 1 e QR Sl e s R g T O R

rR2 10 Cg)alkyl;

11 R' is a member selected from the group consisting of hydrogen, halogen, (C-

12 Cyg)alkyl, (C,-Cg)heteroalkyl, (C;-Cg)alkoxy, -C(O)R", -CO,R™,

13 -C(O)NR"R'®, -8(0),-R", -8(0),-NR"R'?, -O-C(0)-R"", and -N(R")-

14 C(0)-R",

15 wherein

16 R'*is a member selected from the group consisting of hydrogen, (C;-

17 Cy)alkyl, (C,-Cg)heteroalkyl, aryl and aryl(C,-Cs)alkyl;

18 R' and R'® are members independently selected from the group consisting

19 of hydrogen, (C;-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together

20 with the nitrogen to which each is attached form a 5-, 6- or 7-

21 membered ring;

22 R'7 is a member selected from the group consisting of hydrogen, (C;-

23 Cs)alkyl and (C;-Cg)heteroalkyl;

24 the subscript p is an integer of from 0 to 2; and

25 the subscript q is 2; and

26 R’is a substituted or unsubstituted phenyl; and

27 R?is a member selected from the group consisting of 'halogen and (C,-Cg)alkoxy.
1 23. A compound of claim 22, wherein X is ~O-, -NH- or -S-; Y is
2 -NH-SO,-; R' is a member selected from the group consisting of halogen, (C;-Cg)alkyl,
3 (C,-Cy)heteroalkyl, (C;-Cg)alkoxy, -C(O)R™, -CO,R" , -C(O)NR'’R'®, -5(0),-R"* and
4 -S(O)q—NR15 R'®; R? is a phenyl group having from 0 to 3 substitutents selected from the
5  group consisting of halogen, -OCF3, -OH, -O(C;-Cs)alkyl, -C(O)-(C,-Cg)alkyl, -CN, -
6 CFj, (C-Cg)alkyl and -NH;; and R3 is selected from the group consisting of halogen,
7  methoxy and trifluoromethoxy.

[y

24. A compound of claim 23, wherein Ar' is a pyridyl group having
2 from 1 to 3 substituents selected from the group consisting of halogen, -OCFj3, -OH, -
3 O(C,-Ce)alkyl, -CF3, (C-Cg)alkyl and -NO,; R' is a member selected from the group
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Ar' X and X-Ar R R3 3 (li) (li) 1 38. A conpound of claim 37, wherein X
is -0-, -NH or -S; Yis 2 -NHS2-; R is a nmenber selected fromthe
group comvedst/oms@ of hydrogen, hal ogen, (Cl- 3 C8)al kyl, (22¥C8)msimr oal kyl ,
(Cl-C8)al koxy, -C(ORl14, -CO2R14, -C(O NRL5R16, -S(O- 4 R14 and

- S(0),g- NR15R16; V|n ro Su t-i S

sel( eZ‘:‘t e FOBSIFRNEY O%EPOGE f@%b’lg ((rD (g")ﬁ? “IRAINY !; CO‘(%&!%O s A haith

- X Cs- C&rahKNdving §6Q)0 103 subSdtalekisl selectel figth the@l_'&ip &dﬁlrsﬁﬁg af Kalbgeilnd - NH2;
and R3 is selected fromthe group consistin n, methoxy and
trifBuor@aBs, HOKly - 0@13@&)31156'16:&9@ %d‘ )al]@fla1Q#,3¢F3>r(€p1(é?gl?Mléﬂ btz g mul a
sel ect ed, .1 i X and

X Al %f ?egg?ﬁ“t%‘il F‘J)aﬁ‘(‘%%}b%p%gﬁﬁiﬁ}go&q‘éu ﬁﬁgﬁ‘gﬁ{%’ déﬁ%"e’%ﬁxylzw WO

01/ 00579 PCT/US00/ 18178 2 X is a divalent i nkage sel ected fromthe group
consilsti ng of -CH2S. - Chc@ppund of3laitr24, wb(e@)nR 4sN(IFhe)1yl gnodp ha&ving4 wherei n

ted f th t Cl- 6
Ca) oy o o PSR PR eHeciES RSBl B P BH e ot HE B ST NS (00t ng. of
-N(R12)-S(O) 2-, 8 wherein 9 R12 is a nenber selected fromthe group

consijsting of hydragen Aremp6iad d1£8) 28, itlereid, )R 'RhdiRS e BRIMber sel ected
fromthe group consisting of hydrogen, hal ogen, (Cl- 12 C8)al kyl,

( C2- @8) hisdepreodéritlyl a hqlmn@)daﬂt{z@mphenﬂ(gwumhavm&meo 3183lbst@t9)1NR15 R16,
- S( O).’:p_ F\;](:fle’cte_d%g)l %eNggogp corismtmg %Qlogen 6@93, N((] %‘14;) 14 (O-

1 27. A compound of claim 8, wherein Ar' is a substituted or

2 unsubstituted naphthyl group.

1 28. A compound of claim 27, represented by a formula selected from

2 the group consisting of

R' X X R
3 R3
(Ie) 4y (Ig) (th)
R3 Y\R2 RI Y\RZ
Arl\x and X_Al’l :
R' R?
3 ) (1)
1 29. A compound of claim 28, wherein X is —-O-, -NH- or -S-; Y is

2 -NH-SO,-; R' is a member selected from the group consisting of hydrogen, halogen, (C)-
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15 wherein 16 R14 is a nenber selected fromthe group consisting of

hydr ogen, (Cl- 17 C8)al kyl, (C2-C8)heteroal kyl, aryl and aryl (Cl-4) al kyl ;

18 R15 amdoRiL@sae e nmenbers i ndependently sel ected from t hecyusenpisemnsi sti ng
19 of hydrogen, (Cl1-C8)al kyl and (C2-C8) heteroal kyl, or taken together 20

with the nitrogen to which each is attached,form nmenber ed
ri ng3 2Xgelky} acﬁb#ﬁ@lalké’bl(@mcéhl“ququ(ﬁ)éR &Qzl@%nQ(QSNRg Rt;%i ﬁ@? ogen,

(Cl 23 ) 1£ i nt eger
of fr4 omlg8 ta%?/ (bgtﬁﬁ& }g& 1t ?%x@féﬁ%%ﬂ)ﬂh Agzl?&gr?gyg%ﬁétglhts?ﬂg Sglggtggl tuted or
unsulsst i frerh etk gbemyénsxsang ofHalE@en sOé?Fgre@lbbFoe(é.I-@g:)alkgll FEEM-(heCalswip-
consisting of halo nd ( conpound..of cl ai m 40,
wher & n (;4%' % @f&ﬂi‘ﬁcﬁ“d gh "fzqalg Sglﬁfﬁ?é@)?m theyerqup ¢ é’nﬁléﬂ%?Psel ect ed
fro h n, (Cl-C8)al kyl, 3 (C2-C8)heteroalkyl,
(Clw&) q?a%;g%HPm%Bg Yy m“gfomé I O NR 5R 6, SO p-Ri4 and 4
-S(0O g-NR15R16; R2 is a phenyl roup having fromO to 3 substitutents
sel edt ed fromthe 36 grdgpmpevrd afclaig . repapssgied by-ademgula sgjgeted from
- C8) al Og] ' nscgt &Cl C8)al kyl, -CN, 6 CF3, (Cl-C8)al kyl and -NH2; and

| sel 6Sted Prom tthe group consi sting of hal ogen, 7 nethoxy and
trlfl uoromet hoxy. 1 42. A conpound of claim4l, wherein Ar' is a
benzot hi azol yl group g32 having;fromO0 to R! nts selected fromthe
group consisting of halqg Zo6fal kyl, - CF3,
(G -@B)al kyl and - NI R g a nmenbgyy sel ect m t he, 211 WO 01/ 00579
PCT/ US00/ 18178 4 grouf cyffisi sting of hal ogen, J(C R—a8) al kyl ,
(C2-C8) heteroal kyl and (Cgt! -C8)al koxy; R2 is & 5 phenyl group having from
O to 3 substitutents selected fromthe group consisting of 6 hal ogen,
-OCF3, -OH, -Q(C -C8)al kyl C(O-(Ca-cC8)al kyl ,+.+CN, -CF3, (Cl-C8)al kyl and
- 7 NH2; and R3 is select éh)fromthe group COHS(I sting of -hal ogen, nethoxy
~and 8 trifluoronethoxy. 1 43. A corrpound of claim42, wherein R2 is a

phenyl group having 2 from1 to ubst it ut s selected fromthe group
consilst i ng of hal og]e A(S@E? 249 fa 36 wheFdh

2 X is a divalent linkage selected from the group consisting of -CH;-, -CH(CH3)-,
3 -O-, -C(0)-, -N(R'")- and -S-;
4 wherein
5 R'! is a member selected from the group consisting of hydrogen and (C-
6 Cg)alkyl;
7 Y is a divalent linkage selected from the group consisting of -N(R'%)-S(0);-,
8 wherein
9 R'?is a member selected from the group consisting of hydrogen and (C-
10 Csg)alkyl;
11 R! is a member selected from the group consisting of hydrogen, halogen, (C,-
12 Cs)alkyl, (C-Cs)heteroalkyl, (C;-Cg)alkoxy, -C(O)R', -CO,R™,
13 -C(O)NR'®R'S, -§(0),-R", -8(0)4-NR"’R'¢, -0-C(0)-R"7, and -N(R'*)-
14 C(0)-R".
15 wherein
16 R'*is a member selected from the group consisting of hydrogen, (C;-
17 Csg)alkyl, (C,-Cg)heteroalkyl, aryl and aryl(C,-Cy)alkyl;
18 R' and R'S are members independently selected from the group consisting
19 'of hydrogen, (C,-Cg)alky! and (C,-Csg)heteroalkyl, or taken together
20 with the nitrogen to which each is attached form a 5-, 6- or 7-
21 membered ring;
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1 44. A conmpound of claim43, wherein, R and R3 are each 2 independently a
hal ogen, and R2 is a phenyl group having from1l to 3 substitutents 3

sel ect ed Woomashe group consi sting of hal ogen, -0OCF3, andreTES00/B175. A
conmpound of claim@8, wherein Arl is a substituted or 2 unsubstituted
benzoxazol yl group. .1 46. A conpound of claim 45, represented by a formul a
sel @ted from 2 tRe igrowmbensaiecied fiemdhe graup ponsigtg of hydmeenf811 \ R R
Arl X% Ar \ X/ R3 Arc A lka@nd Cz%ﬁetgeal'ﬁyl“a) (Ib) (lc) (Id) D2 rR2 ~R
~RZ Z R 3 RI Ar X AI-#XArXI/R|>R3R3(1e)
(112418) (1b) “rﬂwcrﬂ&tl’rmr@?’%ﬁﬂfﬁfﬁ&‘ @R R3 3 (1i) (1i) 212 WO
01/ 3579 PCT/ USOO/tl;8im&cn11tcfhE2 anconmpound of claim46, wherein Xis -0-,

- NHpgor - S-; Rﬂléﬁs%sﬁl’t‘é@@unsuﬁtrtﬁt@dﬁhé@%ﬂ sel ected fromthe group

consi sting of hydrogen hal o (C1- )aIkyI C2- C8) het er oal kyl
(C1-228) al koxyR’is @@@)rMsele fmx the g(o@pnmem of. @%@ﬁpand(%@s)amxy

-S(O g- NR15R16; R2 |s a phenyl group having fromO to 3 substitutents

seIetederomt .
@B alkyl -G (& @Wi& cnngjGI 8%6 S Rs- %F%&)ogl_'kisésnd NHD:
and 33 im}ssbeqmédsﬁhmmﬁeheelgdtauﬁomoh\egmhp Bonsiting dfdlagem, (Cpastspadkyl, and

trifluoronet hox
3 -cg)heteyroarkyl (C1-Cs)alkoxy, -C(O)R'*, -CO,R", -C(O)NR"’R'¢, -S(0),-R"* and

4 -S(O)q-NRlsR“S; R? is a phenyl group having from 0 to 3 substitutents selected from the
5  group consisting of halogen, -OCF3, -OH, -O(C;-Cs)alkyl, -C(O)-(C;-Cg)alkyl, -CN, -

6 CFs, (Ci-Cg)alkyl and -NH,; and R is selected from the group consisting of halogen,

7  methoxy and trifluoromethoxy.

1 33. A compound of claim 32, wherein Ar' is a naphthyl group having
2 from O to 3 substituents selected from the group consisting of halogen, -OCF3, -OH, -

3 O(C,-Cg)alkyl, -CF3, (Cy-Cg)alkyl and -NO; R' is a member selected from the group

4  consisting of halogen, (C,-Csg)alkyl, (C,-Cg)heteroalkyl and (C;-Cs)alkoxy; R?is a phenyl
5  group having from 0 to 3 substitutents selected from the group consisting of halogen, -

6 OCF;, -OH, -O(C;-Cg)alkyl, -C(0)-(C,;-Cg)alkyl, -CN, -CF;, (C,-Csg)alkyl and -NH,; and
7 R’ is selected from the group consisting of halogen, methoxy and trifluoromethoxy.

—

34. A compound of claim 33, wherein R?is a phenyl group having
2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CF;.

1 3s. A compound of claim 34, wherein, R' and R? are each
2 independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents
3 selected from the group consisting of halogen, -OCF3, and -CF;.

1 36 A compound of claim 8, wherein Ar' is a substituted or

2 unsubstituted benzothiazolyl group.

1 37. A compound of claim 36, represented by a formula selected from

2  the group consisting of

209



1 48. A conpound of claim46, represented by a formula selected from 2 the
group consisting of RB YRR R R2 Arles Xand X Ar' RL 3 3 (li) (li) 1
49. A comwounaesed claim 48, wherein 2 X is a divalent [i nkag'ﬂsm]eise’rst ed from
the group consisting of -CH2-, -CH(CH3)- 3-0-, -(O-, -N(R 1)- and
-S-; 4 wherein 5 Rll is a rrenber sel ect ed from tzhe group congd sting of

hydrogen and (Cl-®6 C8)al kyI r,s a divale T | Inkage sellected fromthe
group consi stinge{ R12) - “R*8 wher RR12 is er selected
fromthe group |st|ngAnoi gen’ apgd ( 10 .C8)aal k 1.R is a
member sel ect ex om the gr oup onsr sting )T ydr ogen, Hal el (C1- 12
C8) al kyl , (C2-C8) ket eroal kyl, 1- C8) al koxy, R'C(O) R14, -CCOPR14, 13

- C(O) NR15R16, - S(Q) P-R14, S(O) 5 NRL5R' 6, -0 @O -R , and zmN(R14)- 14
C(O-Rl'; 15 wher®n 16 R14 is a rrerrber selected fromthe group consi sting
of hydrogen, (Cl- 17 C8)al kyl, (C2-C8)heteroal kyl, aryl and

aryl (C1-C4)al kyl; 18 R15 and Rl are nmenbers indgpendently se|lgcted from
t he group consi sti 19 of hydrpgep, (Cil- C8)a’ﬂ?y| and (C2- ;{heteroal kyl ,

or taken together g WD 01/0 CT/ US00/ 18%Z8' 20 with nitrogen to
whi ch each is,att ed formq , or K:‘Zl eredAr,.li\n R7is a
menber sel ectBixf rémthe grorff) consttr ng of” hydr ogen, (& -Y23'®8)al kyl and

(C2-C8) heteroal kyl ; 24 the subscript p is an iKteger of fro®0 to 2; and
(Ie) (I (Ig) (Ih)

3 1
R Y\ R2 R Y\Rz
1 .
Ar ~x and —as!
R' R’

3 (1) 1)

38. A compound of claim 37, wherein X is —-O-, -NH- or -S-; Y 1s
-NH-SO,-; R' is a member selected from the group consisting of hydrogen, halogen, (C;-
Cs)alkyl, (C,-Cg)heteroalkyl, (C,-Cg)alkoxy, -C(O)R"*, -CO,R"*, -C(O)NR'*R'®, -S(0),-
R' and -S(O)q-NRlsRm; R? is a phenyl group having from O to 3 substitutents selected
from the group consisting of halogen, -OCF3, -OH, -O(C,-Csg)alkyl, -C(0)-(C;-Cyg)alkyl, -
CN, -CF;, (C;-Cg)alkyl and -NHj; and R? is selected from the group consisting of |

N SN it b WN

halogen, methoxy and trifluoromethoxy.

[

39. A compound of claim 37, represented by a formula selected from

2 the group consisting of

3 1
R Y\R2 R Y\Rz
t :
Ar \X and X— Arl
R' R’
3 1)) 1))
1 40. A compound of claim 39, wherein
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25 the subscript gis 2; and 26 R2 is a substituted or unsubstituted
phenyl; and 27 R3 is a nenber selected fromthe group consisting of hal ogen
and (Cl - @30 al/ko3zy . 1 50. A conpound of claim 49, wherei nPXIUsoo/8178 - NH- or
-S-; Yis 2 -NHSQ2-; R is a nenber seI ected fromthe group consisting of
hal ogen, (Cl-C8)al ky C8) h ter c - XY,
- C02R14, qdwémkm h@fa@nsemf)ﬁd gy th agr ém %%&‘53 q%(%fi% henyl
grou havi ng from @ €@®)sulski'}-uheénss sel ected fromthe 5 group
consgstl ng of halo en -OCF3, -OH, - d-C)alkyl, -C(OQ-(C-C8)alkyl, -CN,
(C1-C8) aI nd NH2; and R3 is selected fromthe group consi sting
of hdl ogen, 7 metlhoxg/a arethbeer sfleatert omtthogrpup toksisting afdryydmgan and (GFai m 50,
whergjn Ar' is a 51‘12 gzolyl group 2 having fromO to substltuents
selected fromthe g g consi sting of hal ogen, -OCF3, -

- (A’ ) al kyY, lsadpalen( Ionkagg seleatod framdthe gropp CRﬂSIFts“gaOﬁTMBeB Sé@hect ed from
the 48 group consuhsteumg of hal ogen, (ClI-C8)al kyl, (C2-C8)heteroal kyl and
(Cl-@B)al koxy; R2 & j futents
sel e((;;t3 ed fromthe %r 5%%“%3&%?2%1 {Ecrtl%{ fg@ﬂ@xﬁg&gﬁ;ﬁﬁ%&%@_@@gk%ﬁa e

- dQcg)al kyl, -c(O-(ewalghalkyl, -CN, -CF3, (Cl-cC8)alkyl and - 7 NH2;
and A3 i s sel REieOmembe? §drw@r1wﬁt ébm{s@su@g ofial @egen, harigeeX ¢, and 8

trif]uoromet hoxy. & a phenyl

group” havi ng 2 froe’;f)ﬁﬁ(begz'ggg@F ?q.lllfyé aé“g%lg%’iye\éﬁﬁ)gﬁn Eé roupéconsl sting

of hed ogen, - OCF3, -GOYNRER3 -SGOﬁ:R AS (O)ENRI AR SpfO-C(@)R'52nd wRER'$)-n, R and
g each 2 mdegg&jgmly a hal ogen, and R2 is a phenyl group having from

1 to substituten sel ected fromthe group consisting of hal ogen,

-OCF®$, and - CF3.wherdd, A conpound of claim8, wherein Ar' is a substituted
or 1?6 unsubsti t ut egQenzidminiaalotd §604YRe cohf WRiQH035(8: oG]/ (¥S00/ 18178 1
55. A conpound of cl algm 54, re resent eg % f}fcorrlmlrjr{zg sezle{:t% kZLr'?om 2 the
groul/ consisting of 2 Realkgh (Y2-Rskpe W, apylrendrayl(Ci-Co)alkyl;

18 R'® and R'® are members 1ndependently selected from the group consisting
19 of hydrogen, (C,;-Cg)alkyl and (C,-Cg)heteroalkyl, or taken together
20 with the nitrogen to which each is attached form a 5-, 6- or 7-
21 membered ring;
22 R'7 is a member selected from the group consisting of hydrogen, (C,-
23 ’ Cy)alkyl and (Cp-Cyg)heteroalkyl;
24 the subscript p is an integer of from O to 2; and
25 the subscript q is 2; and
26 R?is a substituted or unsubstituted phenyl; and
27 R’ is a member selected from the group consisting of halogen and (C,-Cg)alkoxy.
1 41. A compound of claim 40, wherein X is —O-, -NH- or -S-; Yis
2 -NH-SO,-; R' is a member selected from the group consisting of halogen, (C,-Cg)alkyl,
3 (Cy-Cy)heteroalkyl, (C,-Cg)alkoxy, -C(O)R', -COR"*, -C(O)NR'*R'¢, -S(0),-R'* and
4 -S(O)q—NR'SRm; R? is a phenyl group having from 0 to 3 substitutents selected from the
5  group consisting of halogen, -OCF3, -OH, -O(C,-Cg)alkyl, -C(0O)-(C;-Cs)alkyl, -CN, - |
6 CF;, (C)-Cg)alkyl and -NH;; and R3 is selected from the group consisting of halogen,
7 methoxy and trifluoromethoxy.

42. A compound of claim 41, wherein Ar' is a benzothiazolyl group

—

2 having from O to 3 substituents selected from the group consisting of halogen, -OCFs;, -
3 OH, -O(C,-Cg)alkyl, -CF3, (C,-Cg)alkyl and -NO,; R is a member selected from the
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Ar', Ar X/ RBAmArl-1 x RB XX i R (la) (Ib) (lc) (l1d) -R2 -R2 -R2
y-RR RBI' \ R\ R A I / RA} / RBAI~-XI / Ac R 33 (le) (R (1B
(Ih) RIWOWHBRRTR~ \ Y~Rz Ar, | x I / and X-Arl R3 3 (IPQT/{Rd0y1817856. A

conmpound of claim55, wherein Xis -0-, -NH or -S; Yis 2 -NHSX®2-; R is

a menber selected fr t he o] onsj.st| of dr n.hal o . (G- 3

C8) iyl EOTRSOT e PHaRy FC - Eoprtoy b ks AC Celapied R is's

- C{ OsNRIARAGL groms g o6 ehbstutdhys RERIRYFsm B2 drsupchfiamnk ogr oup havi ng

fromO to 3 substitutents selected 5 fromthe ?r%u consi sting of hal ogen,
Y,7-

- OCF3, -latgen@TELCIPHI KHIC-Cslio)l ((DICE)-Els)ah -CRy, (CotR)aliptands) al kyl

and - NH2:..and ds,seleegted, fromthe.qgr i St 7 hal ogen,
met hgxyzrgﬁg %“P%ﬂ‘ﬁ,g?%%%‘f 8%3/%16 §o5h _cowm%g%&%&%%@%#ﬁ%%tg?xrf , represented by
a fommul wpiflsetontdieskyl rom 2 the group consisting of R3 Y~R2 Rl ¥-R2 Art,

and X X A Rl R3 3 (li) (1i) 215 WO 01/00579 PCT/US00/18178 1 58. A

conpound of claim57, wherein : T .
1 43 A compound of claim 42, wherein R” is a phenyl group having

2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CFs.

1 44. A compound of claim 43, wherein, R' and R are each
2 independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents
3  selected from the group consisting of halogen, -OCF3, and -CF;.

1 45. A compound of claim 8, wherein Ar' is a substituted or

2 unsubstituted benzoxazolyl group.

1 46. A compound of claim 45, represented by a formula selected from

2 the group consisting of

R3 /Rz /Rz
Y\Rz Y\Rz R3
Ar' : 1
1 » ~ 3 1 ’ Ar s
Ar \X X R Ar \X \X R?
R' R R!

(1a) (Ib) (Ie) (1d)

2
—R? —R —R? —R?
1
R® R R!
1 s
Ar'\X ’ Ar \X R3 Ar'\ Ar'\

Ar'\ and
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2 Xis adivalent |inkage selected fromthe group consisting of -CH2-,
-CH(CH3)-, 3 -0-, -C(O-, -N(R 1)- and -S-; 4 wherein 5 Rl' is a nenber
sel ect ed Woomashe group consisting of hydrogen and (Cl - 6PCBUsdkmiIS 7 Y i s
a divalent linkage selected fromthe group consisting of -N(R12)-S(0O2-, 8
wherein 9 R12 is a rrenber sel ected fromthe group consisting of hydrogen

and (Cl- 10 C8)al kyl ; is.a nber | ected fro e 9k Q conS|st| ng
of hédr ogen, hal ogﬁn omﬁoé‘“éé’)fé 3 46, Y’gﬁ' @8? Ter ggﬁg %5 15¢8) al koxy,
- QO R4 §6RRbs alrﬁemgélg):m% th’e%r@)dacdﬁjsétmg gf @(ﬁo@ﬁlﬂﬁoﬁen (Cl-

-0 C(O-R 7, and - N(R14) - Q-R'; 15 wherein_ 1 1S3,/
sel bt e€sjalioh (ﬂaé:symmﬂngccs DAtowY, ﬁp@}lb ek 0 1; Cﬁ@)h@B Rf kyS(O)p

(S50 b e o ] G bAon 6 1o, Bt oroer s

(1 - $8) oy Ineaslol Gsishi et il O AOCF HOHAGIT Lpaky1piC(HAOHT ke
nitrogen to which each is attached.,forma 5-, 6- or 7 21 nenbered ring; 22
R7 $s &h&eﬁﬁer(%’&hﬂ@%ém# rI¥kestand Rgrlbﬁ&&ﬁ‘-‘é%@?@t“il%&%? cAYIBg, (c1- 23

C8) ak kyl t 4 the subscript p is an integer of fromO
to 217 ahaﬁg%%ﬁ@%gctrﬁppﬁjog%&% : and 26 R2 is a substituted or
unsubstituted phenyl; and 27 R3 is a nenber selected fromthe group
consistl ng of haI d@en ancorifdund8)falaundg, repﬂ@ssxﬁed By e dopauladeledted framm 58,

wher ﬁ( - 0- NH or -S; Yis 2 -NHSO2-; R is a nenber selected
fro thél eg%’&ﬂb%‘%?ﬂ%‘lngtolfng of hal ogen, (Cl-C8)alkyl, 3 (C2-C8)heteroalkyl,
(Cl-C8)al koxy, -C(OR1l4, -C2R14, -C(ONR SR 6, -S(OP-R14 and 4

-S( 0O g- NR15R16; R2 |§{3a pheny{( group havipg frQqmOyto 3 substitutents
selected fromthe 57grg eON3R3ti ng of haly “CRF3, -OH,

-(Cl-&B)al kyl, - O - A C1- C8) al kyl and -NH2; and
R3 is selected from up consi sting of ha ogeK—Ar

[y

49. A compound of claim 48, wherein

X is a divalent linkage selected from the group consisting of —CH,-, -CH(CH3)-,
-0-, -C(0)-, -N(R'")- and -S-;
wherein
R'! is a member selected from the group consisting of hydrogen and (C,-
Cs)alkyl;

Y is a'divalent linkage selected from the group consisting of -N(R'%)-S(0),-,
wherein

O 001 O W bW N

R'?is a member selected from the group consisting of hydrogen and (C;-

10 Csg)alkyl;

11 R! is a member selected from the group consisting of hydrogen, halogen, (C;-

12 Cs)alkyl, (C»-Cg)heteroalkyl, (C;-Cg)alkoxy, -C(O)R™, -CO,R",

13 -C(O)NR'®R'S, -§(0),-R", -§(0)-NR"’R"®, -0-C(0)-R"", and -N(R'*)-
14 C(0)-R",

15 wherein

16 R'is a member selected from the group consisting of hydrogen, (C;-

17 Cyg)alkyl, (C,-Csg)heteroalkyl, aryl and aryl(C;-Cy)alkyl,

18 R' and R'® are members independently selected from the group consisting
19 of hydrogen, (C,-Cg)alky! and (C,-Cs)heteroalkyl, or taken together
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7 methoxy and trifluoronethoxy. 216 WO 01/00579 PCT/ US00/ 18178 1 60. A
conpound of claimb59, wherein Ar' is a benzimdazolyl group 2 having fromO
to 3 subswovuersts sel ected fromthe group consisting of heCDgysen/181BCF3, - 3
H, - C -06)alkyl, -CF3, (C -C8)alkyl and -NO2; R is a nmenber selected
fromthe 4 group consisting of halogen, (C, -C8)alkyl, (C2-C8)heteroalkyl
and20C1- C8) al koxy; R2 ivithahe fitrppantylwlycloeashhssttarhed foom D54, 6- & Bubstitutents

sel ted fromthe grou n ing of 6 halogen, -OCF3, -OH, -QC1
il kyl, -C(O-(GC, - (ﬁl)&l% Isefi§1t[lg(:l\l -CF3, (Cl-C8)alkyl and - 7 NH2; and R3
i s §é| ected from tRidigs mpabcmﬁbﬁcmdufrfgndfe ﬁaumwlstlﬁspﬁbx%roaﬁu (G-

trihhuoromethoxy. 1 61¢ 5mpct¢g et&bﬂk .60, wherein R2 is a phenyl
group having 2 from| to ubstit S sel ecteqd fromthe group consisting

of R4l ogen, -OCF3;! %ﬁ&’sc’@@ 1 a‘.‘L“HQgerR 8mpdIAd Bf clai m 61, wherein, R and
R3 ase each 2 indapendsatipty i@ 2haidgen, and R2 is a phenyl group havi ng from

1 tgg3 subst 'I?Lié EQﬁb%tltLﬁecﬁ&llﬁﬁﬁ@éﬂltJtédJﬂﬂénﬁ}ﬁ agaoup consi sting of hal ogen,
-OCF3, and - 63. A conpound of claim8, wherein Ar' is a substituted

or 22 unsubstR tluaed:ndmr saedter fromrthé grogpicomsistmgl of alogen and 62 Cs&auféhbound of
claim63, represented by a fornmula selected from 2 the group consi sting of

217 01/ 00579 PCT/ USO /18178 53 %F%Y (_O\ ey O ATLX
R3 Af\ Ar-| "X 19, Wheein iy (’|X§? -R2 .R ~
2 -NH- 802 ; Rl is a member selected from the group consisting of halogen, (C1 Cg)a]kyl,
3 (Cp-Cy)heteroalkyl, (C;-Cg)alkoxy, -C(O)R™, -CO,R™, -C(O)NR"R', -S(0),-R'* and
4 -S(O)q-NRISRIG; R? is a pheny! group having from 0 to 3 substitutents selected from the
5 group consisting of halogen, -OCF;, -OH, -O(C,-Cg)alkyl, -C(0O)-(C,-Cg)alkyl, -CN, -
6 CF;, (C,-Cg)alkyl and -NH;; and R? is selected from the group consisting of halogen,
7

methoxy and trifluoromethoxy.

51. A compound of claim 50, wherein Ar' is a benzoxazolyl group
having from 0 to 3 substituents selected from the group consisting of halogen, -OCF3, -
OH, -O(C;-Ce)alkyl, -CF3, (C,-Cs)alkyl and -NO»; R' is a member selected from the
group consisting of halogen, (C;-Cs)alkyl, (C>-Cg)heteroalkyl and (C,-Cg)alkoxy; R%isa
phenyl group having from 0 to 3 substitutents selected from the group consisting of
halogen, -OCF3, -OH, -O(C,-Csg)alkyl, -C(0)-(C,-Cs)alkyl, -CN, -CF3, (C,-Cg)alkyl and -

NH,; and R’ is selected from the group consisting of halogen, methoxy and

[« B - N O R R

trifluoromethoxy.

[a—y

52. A compound of claim 51, wherein R? is a phenyl group having
2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CFs.

1 53. A compound of claim 52, wherein, R! and R® are each
2  independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents
3 selected from the group consisting of halogen, -OCF3, and -CF;.

1 54. A compound of claim 8, wherein Ar' is a substituted or

2 unsubstituted benzimidazolyl group.
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RBRR A ~X1/ R A, XR3 Are, Ar-1 R, X3 R3 (le) (!'lI) (lg) (th)
RB\ I~ R R~ R Ar"x | / and X-Arl R R3 3 (li) (Iit) 1 65. A conpound of
cl aim 64 woheosin X is -0-, -NH or -S-; Yis 2 -NH SO2-; PRI/US&/m1T8EMDEr
selected fromthe group consisting of hydrogen, halogen, (Cl- 3 C8)alkyl,
(C2- Cs) het er oal kyl, (Cl1-C8)al koxy, C(O)R14 -CO2R14, -C(O NR 5R16, -S(O) P-

4 R14 and -S(O) g- 5R16; R2 roup havi

substitutents sel ected AS"?'PB?H@W@ 8%”8[% 8 essles d% W‘El?%@d&?ﬁ%i’» -
-(3- Cgﬁ@érléﬁbcomgt@)éoqcl-Cg) al kyl, - 6 CN, CF3 (Cl C8) aI kyl and - NH2|
and R3 is Selected fromthe group consisting of 7 hal ogen, nethoxy and

trifluoronmethoxy. 1 66. A conpound of claim64, represented hy a fornula
selected from 2 ghe group consisting of R3 R R2 Art\Y®and X Eli' R

R3 3 (i) (li) 67v_A conpoy rel ai m 66 O 01/ 00579
PCT/ US00/ 18178 i & a giva i nkage s
consi sting 4k 2 -CH(CHY - Y 3®0-, *ono 4 wherein

5 R is a menber kel ected fromX he gr,oup congi' st i ng of hydr'ogen and (Cl- 6
C8)alkyl; 7 Y is a divalent |inkage sel ected fiyom the gr oup,, consi sting of
-N(R12)-S(0)2-, @ wherein fb)

2
_R? R _R? v—R®
1
% jR’ R R'
A.rl\ s ' |
i s 3 Ar Ar ~
Ar \x Rl X R \X X Rl
3 3

(le) an (I (th)

1
l{3 Y\Rz R Y\R2
1 .
Ar \X and X—Ar!
1 R?

3 (l) )]

1 56. A compound of claim 55, wherein X is —-O-, -NH- or —S-; Y is

2 -NH-SO,-; R! is a member selected from the group consisting of hydrogen, halogen, (C;-
3 Cg)alkyl, (C,-Cg)heteroalkyl, (Ci-Cg)alkoxy, -C(O)R', -COR™, -C(O)NR’R'®, -S(O),-
4 R"Yand -S(O)q-NRISRw; R? is a phenyl group having from 0 to 3 substitutents selected

5  from the group consisting of halogen, -OCFj3, -Oﬁ, -O(C,-Cy)alkyl, -C(0O)-(C,-Csg)alkyl, -
6 CN, -CF;, (C,-Cg)alkyl and -NHj; and R3 is selected from the group consisting of

7

halogen, methoxy and trifluoromethoxy.

1 57. A compound of claim 55, represented by a formula selected from

2 the group consisting of
3 R Y.

1 .

3 ) @)
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9 R12 is a nmenber selected fromthe group consisting of hydrogen and (Cl -
10 C8)alkyl; 11 R is a nenber selected fromthe group consisting of

hydr ogenwaal/egen, (Cl - 12 C8)al kyl, (C2-C8)heteroal kyl, pCrAS8ymiisoxy,
-C(O R14, -C2R14, 13 -C(O NR15R16, -S(Op-R14, -S(Og-NR 5R 6,
-O0C(O-R7, and -N(R 4)- 14 C(O) Rl 7; 15 wherein 16 R14 is a nenber

sele ed fromthe_group conS| i ydy o en, (- 17 C8)al kyl,
) het er oal kyISg arﬁ ﬂ??]éfm f‘?{g 18 R15 and R16 are nenbers

|nde endent | y, sel e omt r ofhyd )

(G- ©8) al kyl %id 0‘?@3 ’gé‘)“{%%e Sepe%e% °?’P‘hce 3L gt“‘%ﬁf SCHpCCRERY).,

ni trdgen to whi ch-Gach(Pk, -a{(Radhaml-f&jrm a 5-, 6- or 7 21 nenbered ring; 22
R 7 js a nenber gcted fromthe group consisting of hydrogen, (Cl- 23

C8) aI kyl and (C% %g het eroal kyl ; 24 the subscri pt i nt eg of fromO
to 25 and 25 the&u‘@%?%\’efcfekeéteé ﬁoah@ezsoquglsan%a{sﬁﬁ 2?5
unsugstituted phegyjalkygnd 27 R3 is a rrenber sel ected fromthe group

consj sting of hal 1 68. claim 67,
wher éin X |sz do‘gﬁf—ﬂt?‘é‘g éessele 4 W“s‘sﬂfgom%rfg@) sel ect ed
fronBthe group ‘t‘bﬁi@linstl ng of hal ogen (CI -C8)al kyl, 3 (C2-C8)heteroal kyl,
(Cl-g8)al koxy, - CRY BedmembéBkéted HFonOhNEraRldnsisSiE) Phydrdgenrmhd (€,- S( O) g- NR
15R}8 R2 is a phenyl 8@9 having fromO to 3 substitutents selected from
the 5 group consisti ngf ¥1‘al ogen, -OCF3, -OH, -Q(C-C8)alkyl,

- C( @1 - (Cl - CB)RdlikyImemieselebteCR®M m€lgr(f®)cahinythnga¢ﬂ1ydmn, ogdR3(Cis sel ect ed

frorfzt he group corts zﬁft gﬁ%ﬂﬂ%‘%&p [((t:ycrgsghéagg t4r| (b‘!@’ onet hoxy. 1

conmpound of nZzi royp 2 having
frofB0 to 3 substl C(@)N& BE) eﬁ(@é;dR rtﬁ(pﬂch@Rg Oc@(@)% ngg‘f(Rhé’r ogen,
-OCR3, - é% o) al kyl, -CF3, (ClI-C8)al kyI and -NO2; R is a nenber

sel ected fromthe 219 WO 01/ 00579 PCT/ USO0/ 18178 4 group consi sting of
hal dgen, (Cl- C8YAf®.IN | (C2- C8) heteroal kyl and (Cl-C8)al koxy; ‘R2 is a

16 R'is a member selected from the group consisting of hydrogen, (C;-
17 ' Csg)alkyl, (C,-Cg)heteroalkyl, aryl and aryl(C,-Cs)alkyl;
18 R and R'S are members independently selected from the group consisting
19 of hydrogen, (C,-Csg)alkyl and (C,-Cs)heteroalkyl, or taken together
20 with the nitrogen to which each is attached form a 5-, 6- or 7-
21 membered ring;
22 R' is a member selected from the group consisting of hydrogen, (C,-
23 Cg)alkyl and (C,-Cg)heteroalkyl;
24 the subscript p is an integer of from 0 to 2; and
25 the subscript q is 2; and
26 R?is a substituted or unsubstituted phenyl; and
27 R?is a member selected from the group consisting of halogen and (C;-Cg)alkoxy.
1 59. A compound of claim 58, wherein X is —O-, -NH- or —S-; Y is
2 -NH-SO,-; R' is a member selected from the group consisting of halogen, (C;-Cg)alkyl,
3 (Cp-Cy)heteroalkyl, (Ci-Cg)alkoxy, -C(O)R'*, -CO,R™, -C(O)NR'R'®, -S(0),-R'* and
4 -S(O)q-NR'5R16; R? is a pheny! group having from 0 to 3 substitutents selected from the
5  group consisting of halogen, -OCF;, -OH, -O(C,-Cg)alkyl, -C(0)~(C,-Cg)alkyl, -CN, -
6 CFs, (C;-Cglalkyl and -NH,; and R? is selected from the group consisting of halogen,
7  methoxy and trifluoromethoxy.
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5 phenyl group having fromO to 3 substitutents selected fromthe group
consisting of 6 halogen, -OCF3, -OH -Q(Cl-C8)al kyl, -C(O-(C1l-C8)al kyl,
-CN, -CF3yo(0ms@8) al kyl and - 7 NH2; and R3 is sel ected fromuséveisgrsoup
consi sting of hal ogen, nmethoxy and 8 trifluoronmethoxy. 1 70. A conmpound of
claim 69, wherein R2 is a phenyl group having 2 from1l to 3 substitutents

selected fromt he roup, consi sti en, 71. A
corrp]ound of claim® 9, S dﬁ?%g Sgswg(%%ﬁe%rc%g&n epen@gﬁ Iou&
hal ogenhaving B 0 o RsibRRftihts gEletted Rai the gfdt@moinsikmlg%&mlh@gehl m@m s 3

selected fromthe consi sting of halo d-CF3, 1 72. A
corrp’oun@fbf*oﬁ(ﬁaCﬁl)ﬂ%yl,ngeéf:E@S)a}lW?rﬁlﬂ%é‘I@bé%ﬂsééﬂ%‘i‘ F‘H@CQBG} frogythen 0 0 c1

d Nl Z HN/ . [ ) 2 onpound
of clai mtP ngé%éqge()glr\@ro(%gmg ,,?(l% é ag%?'p’%c&n %%rﬁgkg ar@é%? g g‘ forde® ﬁsl\fs I HN
]9 d hﬂr&yagﬂ)uﬁlhaﬁng@on@ to B/Ikhbslitl&rﬁs Felected fromptbe grbupfconsisting of, sel ect ed
romthe group _consistin 01/0057
6 halggen pOCFg, -OH, -0 Cl Cg)al yl (\é\g)) (]é 8 ?alEylPCCTl(IU 3{(]C§}83§alk)q and -
7  NH,; and R is selected from the group consisting of halogen, methoxy and

8 trifluoromethoxy.

1 61. A compound of claim 60, wherein R? is a phenyl group having
2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CFs.

1 62. A compound of claim 61, wherein, R' and R? are each
2 independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents
3 selected from the group consisting of halogen, -OCF;, and -CF;.

1 63. A compound of claim'8, wherein Ar' is a substituted or

2 unsubstituted quinolinyl or isoquinolinyl group.

1 64. A compound of claim 63, represented by a formula selected from

2 the group consisting of
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OO0OS-O oOS HNHV CF3 CF3 and d C1L ~A [ |
conpound of claim1,
HN' 'S HN wo CF®54Cl

sel ected fromthe group consisting of-

CF3 and M/ d ( CL OSS N==( N-~-&s &5 2

sel ected fromthe group consisting of
C d and d aC N 2 1 76. A conpoundpof/usbozismsl,

\' SS2 175 A

ci ,,0C1 OO

ad O O,,OHNS | \ HNS I
F3c c1L .,

\ CF3
177. A

conpound of claiml, selected fromthe group Y8nsi sting

N oy b W

o

R

—R?
RI
Arl\ ’
X R}

(le) (i

~R
0 of 221
. AN 3 1 , Art
X R Ars ™~ 3’
X . X X R
R r'

(ic) (1d)

—R? —R?
R 1

Ars Arl\

R® R?

(lg)

3 1,
R Y\Rz R Y\R2
i .
Ar ~x and X—~Ar'
Rl

(1)

R3

am

65. A compound of claim 64, wherein X is —~O-, -NH- or -S-; Y is

-NH-SO,-; R' is a member selected from the group consisting of hydrogen, halogen, (C,-
Cs)alkyl, (C,-Cs)heteroalkyl, (C;-Cg)alkoxy, -C(O)R", -CO,R"*, -C(O)NR’R'®, -S(O),-
R" and —S(O)q-NR15 R'®:R%isa phenyl group having from 0 to 3 substitutents selected
from the group consisting of halogen, -OCF3, -OH, —O(Cl.-Cg)alkyl, -C(0)-(Cy-Cy)alkyi, -
CN, -CF3, (C;-Cg)alkyl and -NHj; and R? is selected from the group consisting of

halogen, methoxy and trifluoromethoxy.

66. A compound of claim 64, represented by a formula selected from

the group consisting of

R Y,

Ar_ and

X
Rl

(1)

@)

67. A compound of claim 66, wherein
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WD 01/00579 PCT/US00/18178 Cd 1 d Gkl /P/ /~i HN / CF3 CF3 Cl1 Cl1 and
CLCLNSNS \'S 2H3C/ &F3C1 78. A conmpound of claiml, selected
fromthewooumwseonsisting of: d O-IPC S HVS/ | H\NeChhuskdisisnd | CL
G CLd HN( NNH 2 C1 H3C 1 79. A conpound of claim1, selected fromthe
group consisting of. oo Cd OoClL"' "~ HNSI HNSI C1 CF3 and C1 C1 S
N, ( B, S / N isaNHvalgntNinkige sel@ted from dhepgranpl corfsistingiofCHzs eCHEEHE)-f r om t he

groug consisting of: -C(0)-, -N(R'")- and —S-;

4 wherein
5 R is a member selected from the group consisting of hydrogen and (C;-
6 Csalkyl;
7 Y is a divalent linkage selected from the group consisting of -N(R')-S(0),-,
8 wherein
9 R'?is a member selected from the group consisting of hydrogen and (C,-
10 Cg)alkyl;
11 R' is a member selected from the group consisting of hydrogen, halogen, (C;-
12 Cs)alkyl, (C,-Cg)heteroalkyl, (C,-Cg)alkoxy, -C(O)R", -CO,R"™,
13 -C(O)NR'®R'®, -8(0),-R", -S(0)¢-NR"*R"®, -O-C(0)-R"7, and -N(R')-
14 C(0)-R"
15 wherein »
16 R'*is a member selected from the group consisting of hydrogen, (C)-
17 Cy)alkyl, (C;-Cg)heteroalkyl, aryl and aryl(C,-Cg)alkyl;
18 R'® and R'® are members independently selected from the group consisting
19 of hydrogen, (C,-Csg)alkyl and (C,-Cg)heteroalkyl, or taken together
20 with the nitrogen to which each is attached form a 5-, 6- or 7-
21 membered ring;
22 R'7 is a member selected from the group consisting of hydrogen, (C)-
23 Cyg)alkyl and (C,-Cg)heteroalkyl;
24 the subscript p is an integer of from O to 2; and
25 the subscript q is 2; and
26 R’is a substituted or unsubstituted phenyl; and
27 R?is a member selected from the group consisting of halogen and (C,-Cs)alkoxy.
1 68. A compound of claim 67, wherein X is —O-, -NH- or —S-; Y is
2 -NH-SO,-; R' is a member selected from the group consisting of halogen, (C,-Cg)alkyl,
3 (C-Cy)heteroalkyl, (C,-Cg)atkoxy, -C(O)R'", -CO.R™ , -C(O)NR'"*R'¢, -S(0),-R"* and
4 —S(O)q-NRISRm; R? is a phenyl group having from 0 to 3 substitutents selected from the
5  group consisting of halogen, -OCF3, -OH, -O(C;-Cg)alkyl, -C(0)-(C;-Csg)alkyl, -CN, -
6 CF,, (C;-Cg)alkyl and -NH,; and R? is selected from the group consisting of halogen,
7  methoxy and trifluoromethoxy.
1 69. A compound of claim 68, wherein Ar' is a benzimidazolyl group

2 having from 0 to 3 substituents selected from the group consisting of halogen, -OCF;, -
3 OH, -O(C,-Cg)alkyl, -CF3, (C,-Cg)alkyl and -NOy; R! is a member selected from the
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222 WO 01/ 00579 PCT/US00/ 18178 O- ,,0C1 O-,,0C1L O CL O HNSRISHN/S
CF3d CF3 ClClClCland Cl1 d SSS 2ClCL MOL181l. Aconposition
conpri si mgo al/pisay maceuti cal |y acceptabl e excipient 2 andrarweempsursd of any
of claims 1-80. 1 82. A nmethod for nodul ating conditions associated with

i A St56PHepEitiap Bhatoas, oy CRaE (CuEPbaieraot A - Eoe BRI Sar any o
cl ai 3 @g@g gﬂro‘gr%e A eg;@:hmo'srku@%efeqa%l%ce%tﬁfamdh% fg%lﬁ;eonmﬁ d§bf' sai d host

is a romthe group consistin humans nonkeys,
mi ce6 r a‘takz;geh,oﬂﬁﬁ% Cﬂi,aﬁlﬂCcé}s}alk)d LLO)-£Cn€t)atkyl, i- Gl\bc@&, d@né?e)al&}'ﬂ mdt ai m 82,
wher 7. Ni 2 1S d in accordance with
cl ai 8 \ 8& 3%’%‘2‘%1‘6‘?%%‘8}1? ﬁ%}‘smﬁmgé’?{’%lﬁg%lme?}lo b‘m%A net hod in
accogdanﬁgu%;ﬂatmxaj m 82, wherein said admnistering 2 is prophylactic to
prevent the onset of a PPARy-nedi ated condition. 1 87. A met hod in
accordance with claim82, wherejin said disorders are sel ect ed fromthe

groué consi sting of0- NI IﬁDR/PmB%‘éSq folalﬁ‘;&?e%‘ﬁ@l“bg @rW}&WhgrQHH BY'Rér 3
i pi ¢ r@thgﬁq\hﬁal it 12(5 s& V\ﬂed %kﬁﬂ?g?ﬁg é:oﬁﬁﬁq{gtdfq{}fogeﬁ BerLaieidigd in

accor dance Wi erein sa m ni stering is parenteral. 1
89. A nethod in accordance with claim82, wherei n sai d nmetabolic 2

di sofders are nedi#t ed AdyompaiRyd of228m 69, wherein, R' and R® are each
2  independently a halogen, and R? is a phenyl group having from 1 to 3 substitutents

3 selected from the group consisting of halogen, -OCF3, and -CFj.

1 72. A compound of claim 1, selected from the group consisting of
ol ¢l
ON 0 O\ L
/S
HN | i’
Cl
and
Cl Cl
Cl | ~ 0 | Y
2 N/ N/
1 73. A compound of claim 1, selected from the group consisting of

Cl Cl
O\\ //O O\ /O
/S
HN HN
Cl
CHy and
Cl Cl

O \o

1 74. A compound of claim 1, selected from the group consisting of
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1
O, 0 ¢l " O\\S//O
S /
HN/ HN
CF3 CF3
and
Cl Cl Cl
ol 908
75. A compound of claim 1, selected from the group consisting of:
Cl
o 0§ N
S %
e
HN HN

CF;
and
cl cl cl cl
D | NS
$ b
76. A compound of claim 1, selected from the group consisting of:

1

cl

L O AP

S s
HN HN
CF, CF,
and

Me cl cl
o S
News

S

~ ~
W ol g o

717. A compound of claim 1, selected from the group consisting of:

\ f
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Cl
O ,/0 ¢ O%S//O
S | /
HN HN
CF,

and
Cl Cl Cl Cl

S S
Ne=

NT
S
H,C F,C

78. A compound of claim 1, selected from the group consisting of:

' Cl

O 0 % SN Py
S /5

HN HN

Cl CF;
and
Cl Cl Cl Cl
NH NH
S S
Cl H,C

79. A compound of claim 1, selected from the group consisting of:

Cl Cl
NS N
/S /S
HN HN
CF, cl
and
7 Cl -
S
Nk( NQ(
NH NH
Me Meé
80. A compound of claim 1, selected from the group consisting of:
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Cl O Cl o Cl

//

\ //o
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\ //C>
\‘\\
\ /,O

s

81. A composition comprising a pharmaceutically acceptable excipient

and a compound of any of claims 1-80.

82. A method for modulating conditions associated with metabolic or
inflammatory disorders in a host, said method comprising administering to said host an

efficacious amount of a compound of any of claims 1-80.

83. A method in accordance with claim 82, wherein said host is a

mammal selected from the group consisting of humans, dogs, monkeys, mice, rats, horses

and cats.

84. A method in accordance with claim 82, wherein said administering
1s oral. |

85. A method in accordance with claim 82, wherein said administering
is topical.

86. A method in accordance with claim 82, wherein said administering

is prophylactic to prevent the onset of a PPARy-mediated condition.

87. A method in accordance with claim 82, wherein said disorders are
selected from the group consisting of NIDDM, obesity, hypercholesterolemia and other

lipid-mediated diseases, and inflammatory conditions.

88. A method in accordance with claim 82, wherein said administering

1s parenteral.

89. A method in accordance with claim 82, wherein said metabolic

disorders are mediated by PPARY.
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