COVPOUNDS FOR THE MODULATI ON OF PPAR y ACTIVITY CROSS- REFERENCES TO
RELATED APPLI CATI ONS This application is related to USSN 60/073,042, filed
January 29, 1998, 5 a nd USSN 09/234, 327, filed January 20, 1999, and
clains the benefit of USSN 60/141,672, filed June 30, 1999. This
application is also related to USSN, filed June 28, 2000, (Attorney
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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 mﬂammatory
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 fanction 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
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disorders such as obesity, diabetes and dyslipidemia.
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of the nuclear receptor superfamly of ligand- activated transcription
factors and has been shown to be expressed in an adi pose tissue- specific
manner. Its expression is induced early during t he course of
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further, compounds that block PPARY activity would be useful for interfering with the

20  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 PPARY activity and compositions containing them, along with methods for
their use.

25

SUMMARY OF THE INVENTION
In one aspect, the present invention provides compounds and compositions

useful in methods of modulating conditions which are mediated by PPARY. The methods
typically involve contacting the host with a PPARy-modulating amount of a compound

30  having the formula:



30 having the formula: 2 R3 \i\/RL ArX | Y-R2 in which the synbol Art
represents a substituted or unsubstituted aryl group; the letter X '
represents a divalent |inkage selected fromthe group. consisting of
substituted or unsubstituted -(Cl-C6)al kyl ene, substituted or
unsubstituted - (Cl-C6)al kyl enoxy, /3 substi tgyted or unsubstituted

-(C -Co)al kyl enam no, substituted or Stituted -(d"
Co6) al kvl ene-S(O k-, -0-, C(O - 5R’)| (R')C(O) -S(O k- and a single
bond, in which R11 is a rrerrber

d\\komthe gr oup consi sting of
hydrogen, (C 1 -C8)al kyl, (C2- C8) hét eroa 2and aryl (C -C4)al kyl and the
subscript k is an integer of fromO to 2. A&k  letter Y, in the above

fornul a urewlh&élehe syrabco:llAAéf@lﬂetseﬂlts alkabgituic o?hﬁﬁ@étltﬁfeﬂ%i:‘}l%trblﬁﬁfches ﬁt@rcked 10
fromthe roug c?&l stin ubstltuted or unsubsti t ut ed al ' kyl ene,
ts tétn%j:

-0-, b selogiar 2970y roup Nemms@@wmsa or -S(On-, a
si ngl e bﬁﬂﬁbsﬁm’ed FOMDLARL GRS BERERAT or Ao L §f %ﬁ?’ are nembers.

i ndependently selected fromthe group consi s 0geHY> subst i tuted
or un%ubélihsﬂﬂﬂgﬂo(mubiﬂytatb&y(lcl -Ggddkylicharhiad, smtbstltut’hﬁllﬁ%h!sllﬂéhﬁtﬂed «(Cy:

C2- C8) het Clecanal kyl, he sub dn 15
(o o8 e RSN G OEIRG S, SRy LR oS g st  orper
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v r S NR?_%I I%éé %ﬂ)‘ﬁ&c@h&&ﬁlg c(@%g%)egl(?’ Cg)alkyl, (C,-

(C1- 08) al_kox
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and Hryl frmt@dgmdp)donsﬁh’fg @mbmrﬁtearoeunmm'feﬁ (lcﬂf@slﬁ end | ek%t ed from
hydr ogen, Qé SC@ 12}%-; %{ ter oal k aryl, aryl (C, al kyl, or
t aken tod\é@h ) Q& oo HS @ﬂnc éacﬁ(@)a atsumichbohd‘ andn a  5-, 6-
or 7- mengehisidatiddiGherddid AL ed. fro dr.oge
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15 independently 1ntegers of from O to 2.

The symbol R! represents a member selected from: hydrogen, halogen,
cyano, nitro, (C;-Cs)alkyl, (Ci-Cg)alkoxy, -CO,R", -C(O)NR'*R'S, -C(O)R", -S(0),-R",
-S(0)g-NR"’R'’, -0-C(0)-OR", -0-C(0)-R"7, -O-C(0)-NR RS, NR'"-C(0)-NRPR'®,
| -NR')-C(0)-R"” and -N(R'*)-C(0)-OR", in which R is a member selected from
20 hydrogen, (C,-Cy)alkyl, (C;-Cy)heteroalkyl, aryl and aryl(C-Cy)alkyl; R' and R.“’ are
members iﬁdependently selected from hydrogen, (C;-Cg)alkyl, (C2-Cg)heteroalkyl, aryl,
and aryl(C-Cy)alkyl, or taken together with the nitrogen to which each ié attached form a
5-, 6- or 7-membered ring; and R'” is a member selected from hydrogen, (C;-Cg)alkyl,
(C2-Cs)heteroalkyl, aryl and aryl(C-Cs)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 pyﬁdyl group. More
preferably, R® is a phenyl, naphthyl, pyridazinyl or pyridyi group substituted with from 0-
3 substituents selected from halogen, -OCF3, -OH, -O(C;-Cs)alkyl, -CN, -CF3, -C(0)-(C,-
30 Cy)alkyl, -(C;-Cg)alkyl and -NH,. While certain preferred substituents have been
provided (e.g., -OCF; and -CF;), the terms alkyl and alkoxy are also meant to include



Preferably, R2 represents a phenyl, naphthyl, pyridazinyl or pyridyl group.
More preferably, R2 is a phenyl, naphthyl, pyridazinyl or pyridyl group

substituted with fromO- 3 substituents sel ected from hal ogen, -OCF3, -COH,
-(C -G)alkyl, -CN, -CF3, -C(O-(C1 30 &B)alkyl, -(Cl-C8)alkyl and - NH2

Whi l e certajn..pref rred ubst | BRI OV

-CF3), theS‘t]teSPﬁléeda el1<51(lms eost Hé?a% ﬁlefih]a lsstt)lpur?ed;‘ﬁ AR 1?%%‘1%1%@ %fpgﬂﬁ S ut ed

versi ons t hetdof , preferably halosubstltuted versi ons |ncIud|ng t hose

specifically noted. he sg R3 repreﬁents a hal oge nitro or a
substituted or unsu (@?“@%§3§F 8?&06WBJB“°8F%W§F % hal ogen,

cyano or (Gnaﬁéﬂtuehk@xyg)gmmpgmuﬁ pYostabBr £HR82R)] dyand @ (0gen) aue@ayfgemb or

trifluoromethoxy. I n another aspect,  the present invention provides
corrpounéls Oost H@f@FWWPE’ge’hBWé’XY%tWﬂé‘PTO% Yhkar maceut i cal conpositions
cont ai ni ng the COWOQH%tB@%?ebbﬂQ Ao Enven olnaed%'iﬁ oﬁﬁ’cisebrf ’thetfhﬁnula

i nvention provides a conpound having the fornul a:

10 wher ei n abgye, a5 welhas thaumasenticat wannositiguroniainingige sorqmmiéa; q‘iqsymbedxbp\se a
di val ent |inkage seI t L.ene,
(C, - CB) al kyl enoxy, %&g% ‘f’{rﬁéqléé@?ng{@%(‘ Sk ‘}% 2o g‘];‘n%"(@? S)g(k@ ﬁg‘ﬁ?{, ‘

-C(O- 15 -N(R' )-, -N(R)C(O) -S(O) k- andasmgle bond, wherein R' is
a menber sel ected from the group consisting of hydrogen, (C, -C8)alkyl,
(C1-C8) het eroal kyl and aryl (C, -C4) al
of fromO to 2; Yis -NHS(O) 2-; 20
consi sting of hal ogen, cyano, nitro,

-C(OR14, -CO2R14, -C(O NRISR16 -
fromthe group consisting oﬁfhygro

10

Arl X

mber~sgl ected fromthe group
)al kyl, (C, -C8)al koxy,
erein Rl4 is a nenber sel ected

wherein
Ar' is a unsubstituted or substituted 3-quinolinyl;
X is a divalent linkage selected from the group consisting of (C-
Co)alkylene, (C;-Cq)alkylenoxy, (C,-Ce)alkylenamino, (C;-Cg)alkylene-S(O)y-, -O-, -C(O)-,
15  -N(R")-, -NR'"C(O)-, -S(O)- and a single bond,
wherein R'! is a member selected from the group consisting of hydrogen,
(C1-Cg)alkyl, (C1-Cg)heteroalkyl and aryl(C,-C,)alkyl; and the subscript k is an integer of
from O to 2;
Y is -NHS(O),-;
20 R'! is a member selected from the group consisting of halogen, cyano, nitro,
(Ci-Cy)alkyl, (C,-Cg)alkoxy, -C(O)R'*, -CO,R", -C(O)NR"R'®, -C(O)R",
wherein |
R'* is a member selected from the group consisting of hydrogen, (C,-

Cg)alkyl, (C;-Cs)heteroalkyl, aryl and aryl(C,;-C,)alkyl;



Cs)al kyl, (C, -C8)heteroal kyl, aryl and aryl (C -C4)al kyl; 4 R15 and R16 are
menbers i ndependently sel ected fromthe group consisting of hydrogen, (C 1
-C8)alkyl, (C 1 -C8)heteroal kyl, aryl, and aryl (C,-C4)al kyl, or taken
together wth the nitrogen to which each is attached forma 5-, 6- or

7-menbered ring; R2 i8ssubhstituted or. unsubstit ut henyl ;. 5 R3.is a
nenber sel ected from h%n%lg? otip n(]:%nﬁbselrss1 ‘?er?ﬁn(%fl h%%ﬁ %’geg'ni?on&%r%?u‘)nﬁofl?gf"g and

(C, -C8)al koxy;, and ar. mac i cal acceptabl g s s of the conpound.
There is af’i%ydﬁ?%e\?i @]égzggaﬁﬁ&y&g@é'ggﬁwﬁ&{?h%{b apﬁedp“fl(ﬂyr@‘é@& Lpor t#‘e“ \toge{ﬁghz ar
X 10 wherein | is substituted. or ynsybstituted_2-benzothiazolyl; Xis
TS0 ke oS We R CaEh AT [ A & O (PRI B e 15’ a menber
sel ected fromthe groyp consisting of hydrogen, halogen, 15 cyano, nitro,
(C, -C8)al kyl, (C, -CfalkyRsiitutetepipsubstitgdyemilsR16, and - C(O) Rl4, wherein
R14 is a menber selected fromthe group consisting of hydrogen, _

(C1- C8)al kyl, (C, - Cafhét emembsiselectsd ipmheigrauy pqneistinggfdialggen, capnp, RIS, and
R16 are menbers independently selected fromthe group consisting of

hydr ogen, @&l ((Ga8¥alkedy; (C-- C8) heteroal kyl, aryl, and aryl (C | -C4)alkyl,
or taken together with the nitrogen to which each 20 is attached forma
5-, 6- or 7-nenber edand Hg;phRmacentisalbysaciceniataelsadts ofiths arwpoundt ed phenyl; R3 is
a nmenber selected fr - | Sti . I n,..cyano, nitro, and
(C, -C8)al koxy; and %Jegﬁagr%n&églgg?gg(%rﬁé/dugg(}:lg%?ggﬁleg&%élilafs of the compound.
25 5 There is also provided a conpound having the fornul a:

3
) \/y ) Y\ R2
Ar1\ ' S

10 X
wherein Ar' is substituted or unsubstituted 2-benzothiazolyl;
X is -S(O)k-; and k is an integer from O to 2.
Y is -NHS(O),-;
R' is a member selected from the group consisting of hydrogen, halogen,
15  cyano, nitro, (Ci-Cgalkyl, (C;-Cg)alkoxy, -CO,R'*, -C(O)NR"R'®, and -C(O)R",
wherein R'*is a member selected from the group consisting of hydrogen,
(C-Cg)alkyl, (Ci-Cg)heteroalkyl, aryl and aryl(C;-Cy4)alkyl; and R'® and R'® are members
independently selected from the group consisting of hydrogen, (C,-Cg)alkyl, (C;-
Cg)heteroalkyl, aryl, and aryl(C,-Cs)alkyl, or taken together with the nitrogen to which each
20  is attached form a 5-, 6- or 7-membered ring;
R’ is substituted or unsubstituted phenyl;
R’ is a member selected from the group consisting of halogen, cyano, nitro,
and (C,-Cg)alkoxy; and

the pharmaceutically acceptable salts of the compound.
25



RBY ~_ R ArX/ RL wherein Ar' is a 3-quinolinyl group having fromO
to 3 substituents selected fromthe group consisting of hal ogen, -OCF3,
-OH, -Q(C -Co)alkyl, -CF3, (C -C8alkyl, 5 C®2H, -CQRCH3 and -N2; X is
-0-, -NH, or -S-; Yis-NHS2-; R is a nenber selected fromthe group
consi sting of hal oge C, -,.C8) al C.. - .heter.oal kyl and (C,

-C8) al koxy; 10 R2 ispr’z}i]e'(ﬁﬁge?]]fﬁ%rﬁygﬁéaﬁ%vﬁ)dﬁlﬁd%‘)&% etf%rméllfa}s:/ubsti tuents
selected fromthe group consisting o83 hal ogen, -OCF3, -OH, -Q(C, -C8)alkyl,
-C(O-(C, -C8)al kyl, -CN, -CF3, (C - C8)alk .__-§\anzd R3 is sel ected
fromthe group consisting of hal ogen, net 10Xy and trifIRioromet hoxy and the
phar maceutical ly acceptable salts of the gonpound. 15 Further, there is

al so provided a conmpound havi ng tAé_for a: BB\ Y~ R2 Al XRL (li)
wherein Ar' is substituted or unsubstixuted penzot hi azolyl; Xis-S; 6Y
is -NHSX2-; RL is a nenber selected fromthel group consisting of hal ogen,
(C1-C8)al kyl, (Ci1-C8)heteroal kyl, (Cl-C8)al l&qu, -C(O R14, -CO2R14,

-C(O NR15R16, -S(O-R 4 and - S(O g-NR 5R16 "]

wherein Ar' is a 3-quinolinyl group having from 0 to 3 substituents selected

from the group consisting of halogen, -OCF;, -OH, -O(C;-C¢)alkyl, -CF;, (C,-Cg)alkyl, -
5 CO;H, -CO,CHj; and -NO3;
X is -O-, -NH-, or -S-;
Y 1s-NH-SO,-;
R' is a member selected from the group consisting of halogen, (C,-Cg)alkyl,
(C-Cg)heteroalkyl and (C;-Cg)alkoxy;

10 R? is a phenyl group having from 0 to 3 substituents selected from the group
consisting of halogen, -OCF3, -OH, -O(C,-Cg)alkyl, -C(0)-(C,-Csg)alkyl, -CN, -CF;, (C;-
Cg)alkyl and -NH;; and

R® is selected from the group consisting of halogen, methoxy and

trifluoromethoxy and the pharmaceutically acceptable salts of the compound.

15 Further, there is also provided a compound having the formula:
R3
Y.
Y i
Ar1\

X

R1

(Ii)

wherein Ar' is substituted or unsubstituted 2-benzothiazolyl;

X is-S-;



5 R2 is a phenyl group having fromO to 3 substituents selected fromthe
group consisting of halogen, -OCF3, -OH, -QCl-C8)alkyl,
-C(O-(C1-C8)al kyl, -CN, -CF3, (Cl1- C8)alkyl and -NH2; R3 is selected from
t he group consisting of hal ogen, nethoxy and trifluoronethoxy; and the
pharmaceutical ly accgp a]gh alts thereof. 10 There are al so provided
phar maceuti cal conposi \S (%§ conpri si ng the conpound(s) according to the
invention. There is ro |dedth of a co foﬂﬁrccordln to the
invention in the ma 1’%1% Vim ero*F"eSlte ?r%rﬁPp?‘B’fsnB gﬁ’@r GrCerlabing a
condition rredl at ed PPARéﬁ DETAI L§D DESCRI PT1 ON, q:6 THE 1| NYENTI ON
Abbr evi at i §asC @)H%‘e V(¢ ropakoxph LR ot *&(P&} oéO%rfe " tied herei n:
PPARy: peroxi sone Qrol iferator-activated receptor y; NI DDV
non-i nsul | BQ@epEhdRNt di abetes mel litus; Et3N. 20 triethylamne; MGH
met hanol ; and DMSO d| met hyl sul f oxi de. The term"alkyl," by itself or as
part of Sanot her substR’ tivephenyrgreumshaving| fesss 0 tapd Héxsmusrésstlm@cfronaﬂ@tgrmpght or
branched chain, or cyclic hydrocarbon radical, or conbination thereof,
whi ch may benSIisuiIngybf balogenatdr, ﬁhoO(@rCmﬂkyuﬁ@D-@ﬁ@ﬂdkﬂndil*é,a@ﬁ,r@@l-ude
di-and nultivalent radicals, having the nunber of carbon atons designated
(i.e. d-C(gaikohmsl 0Ni®; 25 to ten carbons). Exanpl es of saturated
hydr ocar bon radi cal s i ncl ude groups such as nethyl, ethyl, n-propyl,
i sopropyl, n- butyI tR3bsjieydctedifmblhbgfqupseﬁsidniugyifhalageﬁl 0b@sst and
(cyclohexyl cl opr opyl net h honol ogs and i sonmers of, for exanple,
n-pentyl, ﬁ‘) 9\:’9?&‘0 > A tlhfzgxarﬁla% 'ﬁ”yaﬁﬁ?tat%%es Ff\% ®0An unsaturated al kyl
group ig one haVI Ng OmereQire SIS FrovidedPlaemBREs] esmpdsitidh@) bansisinganpl es of
unsat urated al kyl groups i nclude vinyl, 2 30 property], crotyl,
2- |sopenteﬁ9‘l“p°L21d(5( BeRoEdin@ VP inventignpent adi enyl , 3- (1, 4- pent adi enyl),
ethynyl, 1 and 3 - pr ORERYY alsPplRVid¥d e us@bith (;olﬁﬁ)obhcgﬂ%lirdh%@lt&gﬁv&ﬂgn {SONErs.
The term "alkyl," unless otherwi se noted, is also nmeant to include those
deri vat i veﬁhedﬁarallfaoytlle d&f madidameny tm@ed@tganrltrengowoaélthhmeénadeHY)HPARY
"cycl oal kyl" and "al kyl ene."” The term "al kyl ene" by 7 itself or as part of
anot her substituent nmeans a dival ent radical derived froman al kane, as
exenpl ilfi ed by - CH2CH2CH2CHRETATLEDCRESGRIBRIQN IOF THEANY ENTIONave from 1
to 24 carbon atons, with those groups having 10 or fewer carbon atons
being preferred in the present

Abbreviations and Definitions:

The following abbreviations are used herein: PPARy: peroxisome

proliferator-activated receptor y; NIDDM: non-insulin-dependent diabetes mellitus; Et;N:
20  triethylamine; MeGH: methanol; and DMSO: dimethylsulfoxide.

The term “alkyl,” by itself or as part of another substituent, means, unless
otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, 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. C-C o means one

25  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 groups include vinyl, 2-

30  propenyl, crotyl, 2-isopentenyl, 2- (butadienytl), 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

7



invention. A "lower alkyl" or "lower 8 alkylene" is a shorter chain alkyl
or al kyl ene group, generally having eight or fewer carbon atons. The term
"heteroal kyl ," by itself or in conbination with another term neans,

unl ess otherw se stated, a stable straight or branched chain, or cyclic
hydr ocar bon radi ca r ¢ jnations thereof. consisting of the stated
nunber of é%?ggﬁmé?oﬁ%a%ﬁhrF@%ﬁ#%ﬁﬁn?%s?HP%%“H%@%@%%?E%%é%QF%@*@&’F?on1the
group consiesérmplifiedfoyQCHN HBH,QR-. Sypiaslt), ambieylgiroup widl Havé frogeino2adasohf ur
atons are og}ionahgy OXid%@fd'ag t?e ni t rogen %etero togtn§¥ Q%tionally
be quat er nfPEY: VRN EOFBHIASHES) % W §HGOB R Oas preitwd n HE PESEt nt er i or
posi tion ofinvehgoh @l ‘@6wer Miili” @0der The heteroatom Si may be placed at any
10 position of the heteroal kyl group, including the position at which the
al kyl group is attached to the remainder of the nol ecule. Exanples include
-CH2- CH2- O CH3, -CH2- CH2-NH CH3, -CH2-CH2- N(CH3)-CH3, -CH2-S-CH2- CH3,
-CH2-CH2-S(O) - CH3, -CH2- CH2-S(0)2-CH3, -CH=CH O CH3, -Si(CH3)3,

-CH2- CH=N- OCH3, and -CH=CH N(CH3)- CH3. Up to two heteroatons may be
consecutive, such as, for exanple, -CH2-NH OCH3 15 and -CH2- O Si (CH3) 3.
Also included in the term"heteroal kyl" are those radicals described in
nore detail bel ow as "heteroal kyl ene" and "heterocycl oal kyl." The term
"het er oal kyl ene"” by itself or as part of another substituent neans a

di val ent radical derived from heteroal kyl, as exenplified by

- CH2- CH2- S- CH2CH2- and- CH2- S- CH2- CH2- NH- CH2-. For het er oal kyl ene groups,
het er oat onscan al so occupy either or both of 2.0 the chain termni. Still
further, for al kyl ene and heteroal kyl ene |inking groups, as well as al

ot her linking group provided in the present invention, no orientation of
the linking group is inplied. The terns "cycl oal kyl" and

"het erocycl oal kyl ", by thenselves or in conbination-with other terns,
represent, unless otherw se stated, cyclic versions of 25. "alkyl" and
"heteroal kyl", respectively. Additionally, for heterocycloal kyl, a

het eroat om can occupy the position at which the heterocycle is attached to
the remai nder of the nolecule. Exanples of cycloal kyl include cyclopentyl,
cycl ohexyl, 1-cycl ohexenyl, 3- cycl ohexenyl, cycloheptyl, and the like.
Exanpl es of heterocycloal kyl include 1 - (1,2,5,6-tetrahydropyridyl), 1

-pi peridinyi, 2-piperidinyl, 3-piperidinyl, 4-norpholinyl, 3



30 norpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, '

t et rahydr ot hi en-2-yl, tetrahydrothien-3-y|, 1- pi perazi nyl, 2-piperazinyl,
and the like. The terns "hal 0" or "hal ogen," by thensel ves or as part of
anot her aﬁk’ﬂ%t"t“e”g rregn g@less ot herwi se stated, a fluorine, chlorine,
br omi ne, P Ra SheTthehaig akigd o plspitene eroupe pererallyctiuvas ciftwprondkyl , " are
meant - t 0 dafsdndliemeonof | uor oal kyl and pol yfluoroal kyl. The term aryl

enpl oyed al one or in conbination with other terns (e.g., aryl oxy,

aryl t hi oxy, aryl al k{9 teHBahStsirouﬂdydl§Sby@fsbl‘fbl/\dr}s&n%@ét%%wﬁpa@o{

substitu an. be or multiple rings ‘% 't hree
ri ngs) m%?é n§ax¥igés?,[}§% {S&j g’lbﬁ’ S1t‘i @r brsuehedrmhbip, ofhelici h@g&cﬁi&y&neach

cont abn fradinalz er conhignd ik tlﬁtﬁé&f&ﬁfsi% 5, Wwherein
" the nitraogen and tE]ﬁi:fur atoms are ogtﬁ onaffélcsgt/&g%(?lgpgeéd’l}lcggantaWénSalfﬁ dt r ogen

at on( s) ~ ar'e™ 8Pt fuiERe Beteeriems aeleedd &ﬁihetharoycbupgcromm@ng e, 1908 g

het er oat QiffereiRiY: r to as heteroaryl and can be attac 5‘8 to the
r emai nder of the o I}Hﬁ %{d %gﬁjf ﬁtlpgﬁgaﬁ Arhpnedy exidigedeed the mitrogery  exanpl es of

aryl gro @rwat\@huniaa/ aylly bd quagatay| F&Fg.nq(é bi
1- %yr?olif E ?‘ )&1 r?ol yl, 3- g;lllreglgﬂcg) P ﬁc@gg@‘?wbﬁplaced
i m dazol y p&? %‘?Ir RY$ILIOB Of; Si‘SICPCPaU()dtDNaonIw hetéteqﬁbmr&lmégﬂ?( g@gldy%t any
5- oxa@ol ybsitidn of 5-1soxaz 2-t hiazoly
4-t hi azolys Tm 5t ﬁ%%e?{ﬁm 1f4 ?dLPS %ﬁﬁ @l h? OSIONah Mlthe %lkvhmngus
2-pyri dypitache éw Ff@yﬁmamdpwﬁtﬂq/mol&uwrﬂmq)yés,méhuea/ Lo 8.0 >

e

nzZ6xazo ’yl burl nyl ,

b t hi b 2- benzoxazol yl
Zenégnz: m &azol yﬁ“ gﬁiz% @f&% -¢BoqlrHhot-Chipt CA5 -CHoqH, FE(IO)F@H—IL -CHo-

- 2- nox @H,r(10),-6H, i rex@al i o 0 in
Suggltl t)L(I% Z;S(f c))zr eagqul1 of th®e abovse%(cl?\%%)e’db}g&ﬁq &rlggﬁé’?f’él &EI ﬁﬁl‘ggﬁeh ed
from the 3# f@ftwaé@&emaa@memutbstqonmnnse dedrds, redxhah EWCHTW%} 03
r group is

"arylal kydd' -d13,-BE t o e radicals in which an a

attac hedglzo dt% gﬁﬁgktf%)f’ AIISOJBC t‘g ‘{qm tﬁ%&ﬁ%| etem?éﬁét Wlthoquadldylb met hyl and
the like esgnbechmrmmerdeedumel g OhkRerb ”

2-pyri dthoxexrrgﬁ( .&I - naogr]t hyl o§<y) opyl %Yetr%célcﬁal%‘é)l ThesleRmof t he
“above terms ?j%’ne "By SPiL OTasﬂ?éﬂé’If@mth?ﬂ substitdetitanasns daagenieafitalt 0 i nclude

- both t e _indicated radical.
Pr ef efﬁzﬁf‘“fﬁtf????ﬁ%w? 35 SRR Tl &apﬂacazwv@b@s Shhow 25

Subst i t ueHeSVH-¢H2 hEomhdt Enb etineal i e groups
' o1l‘J t Z,r@l retfhg ?9 L9 as S%Fg;%]? f:aigk?ﬁil é%kfg%tgf}gagﬁhﬁe (f’klé {erodl t??g

al kynyl Cy d r alkylene and heteroalkylene hnkmg groups, as well as
all other hnkmg group provided in the present invention, no orientation of the linking
group 1s implied.

The terms * cvcloalkyl” and “heterocycloalkyl”, by themselves orin
combination with other terms, represent unless otherwise stated, cychc versions of

' .25_ : alkyl” and * heteroalkyl” respectively. Additionally, for heterocvcloalkyl 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,_,3 6-tetrahydropyridyl), 1 -piperidinvi 2-piperidinyl, 3- piperidinyl, 4-morpholinyl, 3-

30 morpholinyl, tetrahydrofura.n 2-y1, tetrahydrofuran-3-yl, tetrahydrotmen— -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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het er ocycl oal kyl, cycl oal kenyl, and heter ocyc!—eall\lléenRyl ) g%n behgI \égginety of
lected from -OR, =0 =NR, =NOR, - , - y - gen,
grSloa‘psR‘ 'SeR‘ve- OC(O)R‘ -C(OR, -C2R, CONR R', -CC(ONR R', -NR'C(O)R‘,
“NR 30 ). NR 3 - NR' O2R, -NH( NH2) =NH, " - NR C( NH2) =NH,
- NH ( NH%%%E" nally, Q@fﬁuch ﬂSS(fb))mﬂcyl SEOTRAR tszincm&a\inalwuomg?kmng Ru th)g:n;
0 (2N+ 1), where Nis the total nunber of ‘carbo
rﬁnglugﬁ I%dg[ﬂlﬁéggl, (R' and R'' each independently refer to hydrogen,

bryafic a8 @adreydr, ryl
SBES??ELE‘”“(C' ?‘*‘?\?Fﬁﬁég% e ot in UpfRhil WL el o Betoxy

WeewisRstagmid aiRiroara@ic atbsaghed to the
roups, Mﬁ“‘f)@f gy yReag. dHfss o :

gama &i t rvagemcaaim smgfé%gcc?rr}nﬁlﬁpfé Qggto\’\ﬁ{ﬁh trpes‘%nh&éogeegﬁgé ?ﬂrge'{}géogr m a
5-, 6-, or 7-membered ring. For “exa RNg if

- byt r ol i) Fovaently. eheprissinmyl cack caiminhBombenei BrHeb? S410Ms Wlected

RSN d t hat tﬁeterm al kyl "
bstitu in the art wll understan
|Sg 5 meant to’ |h§?cﬁge‘%?rghn %‘eél%%eaén%auﬂééwwse@@tlonalmmeu -abHi2F3) and

bly, :
acyl (e. gitrogenG{c)(@EHare Opﬁ()@lg:é’uaterﬁ;(zg Gﬁg%ﬁgcﬁ@g thaéf%ntélﬁgze@rgﬁgg%gg? it ﬁt ed

| at ed al koxy, '
E)Pehgllgylflz&r;%\?pgeﬁrﬁggglaﬁ {éﬁﬁtgroﬁlé’ll e@lde(dn bbramamllimll togkedremaidder oFle mdEdRE: - SR .

OR, -S(O2R, -S(02N\R R',
- 8(\‘]( 915 ’thIN%gé}pll\/g%tng% cynblfly eé“&?‘l??l"f A1 ehips é‘llcé‘t!@cpbgnﬂu boiahhihgl 0, 1 or

£ -
ZCSC‘JliltF)\’S}R’I ot w1l pgﬂ;gl@zl EI%Q%OSY Icr;?{pgrnib PL3 yg; ljentnéld?zé)?‘fﬂe aryl

groups af fgl%cﬁy&véﬁ@yér%og@og&%gxqu% 2-hh¢my@@mxazﬁ]?‘l, S5-I R-, -NR R,

-SR, E) R'lzsl%xa I\IIR.4-|\!Q?<QZO nggalsoxazﬁ&\lg(tﬁ glfs)b,ﬁ(ﬁg }E%ZOIWQX@%T_R NR O R, |
: NEI- g(( NLQ)I’:&]N?Q'—'[IHCIIE( @tmenyl. S(F@)ﬂﬁa 3~ Pyﬁ(d@l %Blrﬁivl 2- b‘?’mm r ang?,%m dfﬁo ey fluoro(C

I na nunb m zero to

1P 'i)flu hil tem and where

t he t ot a%ﬁ n%% %‘r é%@@n%atl érmpﬁugryorwmylsm s ot S ang
R, R ahtdllthldaﬂ(fjlgls ffl?gflggngi?’%dlﬂ"% ﬁsu%’gg l%uﬁré}g %Iqwn%x{\l@y &) al kyl , and
het er oal %( 1{3@@31%2],, rglbggg,lu(yd;lan@ﬁ)-qylkgﬁnyl PSebsgitadity for 28cH di'ﬁhé‘ﬁ%vegfo%{ps are
(unsubst y substituents sel ected from hal ogen, -
UnSUbSt I 5:%1 ﬁﬁig Q}fslt\l A Rﬁre sé%gegi éOﬁl él € 2P oé\@eptawppstlm@g\qtzsmbed-@(l@/l? -
NF\’ C( o) F\Fl“he te3(1 O)llZfIRilkyl ﬁ)eaﬁﬂ'o %dudé&ﬁ&ié&%ﬁf&(ﬂgm hal 25103%51 group is attached
per f,JOuor 0( Gk OL} grou Je g., benzyl phenethyl, pyndylmethyl and the like) or a heteroalkyl

. group (e.g. , phenoxymethyl, 2—pyr1dyloxymethy1 3-( l-naphthyloxy)propyl and the like).

Each of the above terms (e.g., “alkyl " “heteroalkyl” and “aryl”) are meant
to include both substltuted and unsubstltuted forms of the 1ndlcated radical. Preferred

substltuents for each type of radical are provided below.

Substituents for the alkyl and heteroalkyl radxcals (mcludmg 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’ —O =NR’, =N-OR’, -NR’R”, SR -halogen, -SiR’R” R”’
OC(O)R’, -C(O)R”, COzR CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR
30 C(O)NR"R’, -NR”C(O),R’, -NH- C(NH,)=NH, -NR’ C(NH2)=NH, -NH-C(NH,)=NR’, -
S(O)R’, -§(0),R’, -S(0),NR’R”, -CN and -NO, in a number rangmo from zero to (2N+

1), where N is the total number of carbon atoms in such radical. R’, R” and R””

each
mdependently refer to hydrogen, unsubst1tuted(C1 Cs)alkyl and heteroalkyl, unsubstituted

arvl arvl substituted with 1-3 halogens, unsubstituted alkyl, alkoxy or thioalkoxy groups,
10



) i el ected -
Still nore pref erg?\ybl Y, N}:\yh%' ar}/ISRgr on%s he\clﬁl 01 N%)Z?r-éozllij\’b,s“—tcuoslnl?t SF\’S |
er%m h('Ci)l) 0R|gen: S(-O) 2R: - 25 S(b) 2NR R' perfl uor o( C1- 4) al koxy, and
nerflcfjorocg k Two of the substltuents on adj acent atons. 01; rrLIh:
aryl ring %359 onta(lf%%l Y grounse When Beandl Bi’ ate aﬁtashﬂdstblthammw wifrogdieath@r

bond, and
wher ei n Rhaﬁdad?@c;&nblﬁ&ﬂ?fﬁﬂgﬁr}k}%%r | Stom ngf?}m ?\ﬁogggfort’h@%ni’lﬁ{r}?g![rﬁ{gu%%gs gn q
rom
s i ac eh?teggg}%ﬁeOONRtﬂﬁelsangdnt v inglutey-opiciianal bt Dendi6RALRIEN heasdle

- n ependently
bstitu h -A— wherein A and are 1
-SUCHZ- - Sd-?écugg‘%th F S“bé{‘ emﬁ(%ﬁe 0 Cl;@l@)ﬂze art Wi gndagrand that thestemg1 dictond, and’ r

i s an3i nteget td)lfncful’demdupts@u& as kQI‘t%u{%fl ﬁég (gtojuna%lfiecgloﬁgs) al%l;itatgy new ring so

f or med tionally be replaced w tS-vel ?/I t\g/g
of the gﬁ@&ﬁae‘rﬁ(@ éﬁ»a@f@@éﬁ@@ipm tife liklel MeYdrab’l%l(rlﬂe alBY gRbi gﬁa y

the fornula - CH2)'t -, wh
and ?szé%%gé&%ﬁ AUHOHRRL e 4B Priled coms: Lo 8 BTG ploat s
-S(9-. St0)pZogen, cOR Sé@’) R SR otk %? l%:6) aP%nRI’BE{Ry]{jJ1 ed herein,

h unsubsti t ut ed’
s SeLect R R Y e B oW até Ay gbont paeferaaymhteragg@ and N,

| e salts”
i ( rmaceytical |y accept abl
T i ATEC RIS S Rt GRS B U A

PINR” W(OHR es:Narme.mmdl ng on the particul ar
bt at!ver(} et s (Oooﬁnds described herein. Wien conpounds of

found on.t
tsEleas:) |r te g:msl n\c/)ent ISg ﬂélg}‘rtsé}g%t&l%!t%foif@@ Wb@bdp&amwaneduémhm&]elgftﬁd??ﬁguch |
ddi ti onhdRgeml-OR’ CATRRBROINRIREASRY SON 4Gt 0 i
gorr;)ounds with a suffl(lg?ent armunt of "t he d@g?r (28%#; E’.‘&R@r Gh@R.or in

a. sui t abr@C{ABYR’ RS0t NRAE(O)R% adfR € OpR”, uﬁ]hm’ggp%?ﬁg’rmaym}{ﬂoms%gnPgse
Z(rjndln%)j Ogrﬁﬁlé@ﬂzﬁﬁm SgNﬁogm @ﬁt aﬁ&:})%a‘rSt(O)z\Rhe@(@&%ﬁblﬁﬁdsl\lpf-CH{ml)z,lp{ esgg;
i nventi operﬂuntosﬁCn@)aﬂlaixlyvm%epﬁ%rg((fludjg%fk?p%hth ??fcﬁﬁéd ddition salts

oip the a
ting the neutr Grm of 2k B4
gﬁf 1iL|50:)leJ P b%/ gﬁ?génta‘f%éénﬁg%an@d apnatic mng $ystenneat witerd R’ JRSadtpbdl geinert |

pt e acjd addition salts
;S(rjllz?lﬁgte ltnﬁglgégﬁgg?}l' géé%&g@g%%gu}d AN (Igya%fﬁfggy *}“ag‘eteﬁ Rk de Hpsybptétuteryagylobr oni c,

nitric, casyshued aybelS)dlgdeyicaibEnhbstiRRRSBYELFE(C,- -Cs)alkyl. Preferably,
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’, -
”C(O)R’ -S(O)2R’, -S(0),NR’R”, perfluoro(C,-Cy)alkoxy, and perﬂuoro(CI C4)a1ky1.
St111 more preferably, the aryl groups have 0, 1 or 2 substituents selected from halogen, -
-OR’, -NR’R”, -SR’, -R’, -CN; -NO;- -CO3R?, -CONR’R”, -NR”C(O)R’, -S(O),R’,
25 -S(O)ZNR R”, perfluoro(C,- C4)alkoxy, and perﬂuoro(C1 -Cylalkyl.
Two of the substltuents on adJacent atoms of the aryl ring may optlonally
be replaced with a substituent of the formula wherein T and U are 1ndependentlv -NH-,
O-, -CHy- or a single bond, and q is an integer of from 0 to 2. Alternatlvely, two of the
substituents on adjacent atoms of the aryl ring may optionally be replaced with a
30 substituent of the formnla -A-(CH;),-B-, wherein A and B are independently -CH;-, -O-, -
NH-, -S-, -5(0)-, -S(O).-, -S(O)ZNR’- 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 substituent of the formula -(CHg),_QX-(CHz)t-, where s
| 11



nmonohydr ogenphosphori c, di hydrogenphosphoric, sulfuric,

nmonohydr ogensul furic, 20 hydriodic, or phosphorous acids and the |like, as
well as the salts derived fromrelatively nontoxic organic acids |ike
acetic, propionic, isobutyric, oxalic, maleic, malonic, benzoic, succinic,
suberi c, S edensafenslyi iategpistofitone ) tbh@nareirie U o, B=L-8fy)-sibeni c,
citrie, a by sul fani.c,. and the |ike. Al'so included arée’

sal t s- of ogn:lg(nbézlaci drsﬁ;eggﬁs(%g%em% gt ﬁgﬁé aélﬂdgﬁ(ﬂ@\mi K& selggied §amthydodgengani ¢

- aci ds | i kesgistoued(CeCoilkgal act unoric acids and 25 the like (see, for
exanple, Berge, S.M, et al., "Pharmaceutical Salts", Journal of o

Phar maceuti cal Sci gsed grem, thysterm-“helproa@en’t iminmeanpecingliude eygeauogs of the
present nieRAtH i sic and acidic functionalities that all ow
t he conpouncf’sﬁw&gﬁag%sﬁ\?gggg%g?E?l' ei ther base or acid addition salts. The

‘neutral forms of tWhcoomptnhatisacmayicitty i@ERABE AIRT iDHEANL AL DS, 30
salt wit aacgase or acjd agg i sol ating the parent conpound 1n the

convent i g‘r?a MRA e PO N R, re mr eRaghvish relpfevedbongrdoid adids bebasef,r om t he

various gedendfrr drbthe BagRhlaf kbR kSt erties, such.as solubility in
pol ar sol vents, but gt herw se the ssgﬁlgd glﬁ Ee}{%ecaﬁllp\cfﬁp%sn‘fes‘f%befiﬁ’@re%amp form

of t 1218 cERFBBRIHIS IS the presepLinyosiém ontdineclheseaidic M@ ohORies | Back Baddgh L1 O
to sgjt ; ent nvent,l on pr I aes . conpounas I C are In a
pr odr ug %%{sm%“ B%%g?ai%eg%gfcophéuﬁ%?ﬁ?o‘lﬁ‘?g‘é%’%@rf Sedocovenasinds with atshffssent

conmpoundamotiatf theddirey basrdsikige nelresFis gl ' hysi.ol ogi cal a
condi tions to provjde the conpounds of tsﬁggbg?glggﬁ#&%ﬁ{?e €S %ddi ti onal |y,
pr odr ugsPEEHAEECSHY ascerigbled ashaddtion sptlindsdododihe, PResRRL, chRMgRt i on by

chem cal i e t in.an ex vivo ._environment. For exanpl e,
pr odr ugsargglr? g%@ﬁ’%%émg%h%%%esf%n tsﬁé F 8 TPHAT dalt oV hemecomporrdsmf the

| nvent | oprewinen\shiae dorainaciur a9 8aSi0Bndidhllict CR41 Ylifiod L) ol tabl e
enzyne or chem cal reagent. Certain conpounds of the presen?nlf’?"lven-ti on can
exi st in LE?\@S&?&CBHW ¢ nqyra) Jorg pf sugh conlpvandsdvition sefficiene kg rhy dr at ed

fornms. |the dB&IRIdcid. : .ar equi ¥al ent to unsolvated forns
and are i ntended cg%%ﬁ@eré%%ﬁéﬂip@gsseg%’aﬁtlﬁ S%lﬁeggs}\éﬁﬁﬁp]ﬁ? of Phvemaesieity :

i nvent i GfceRtabledrid additimousmlis insfudetibosprdesiead fromvBAzaAR 20RY 1&XI St in nultiple
ca val ey o2 B0 sl BiPohepsebeboni o, and ar
| nt endednomoityeirogenbhosphdic, GEBREo Rhphd\Bhdac RUAREN md NS Bt furic,
20 " hydriodic, or phosphorous acids and the like, as well as the salts derived from relatively
nontoxic organic acids like acetic, propionic, 1sobutyric, oxalic, maleic, nialonic, benzoic,
suc'cinic,. suberic, fumaric, mandelic, phthalic, behzenesulfom'c, p-tolylsulfonic, citric,
tartaric, methanesulfonic,r and the like. Also included are salts..of amino acids such as
: glrginate and the lli.ke, and _salts of organic acids like glucuronic or galactunoric acid; and
25  the like (see, for example, Berge, S.M., er 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 manne;.
The parent form of the compound differs from the various sélt forms in certain physical

properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the

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

12



i ounds of the present invention possess asymmetric carbon atons
%H ?Icgl Cgtranriters) or doubloe bonds; the racemates, diastereoners, geo.rr}[e';]irlnc
isoners and individual isoners are all intended to be enC(ﬁnpasse n}[/\_n
the scope of the present. invention. 20 The conmpounds _of the prese  one
i nvention may al so ]gl&ﬁigéﬂor? QA4 fAmal the presgutrini enmnafrovdtiendotngosad ORAKH

' at i uch . c unds. .For exanple, the
compounds. iy By S hl el Sty Pl g hajpun e tGeieiompoRuS

thattreagily(und®go dhediind chfged dRfek phosio 1cRP&smlittidnl 4 rovflel ik SOt Opi ©
\e/;?irrglt ?o&?tpmy( s ounds of the re_s)gnt i%%entl on, V\heﬁer ragl oacti ve

Duhdle fctﬁng : ofdddesally - odd tbhie pr esent
t, ar (ran%fg int endBFStH BEEARR o ddivag WRredmes bea brompeerodd p
?rnvgﬁﬁi ortompGand®y ¢tlthe HreBEW ifycafisn 8 tcﬁ%ﬁﬁlgy oéhheafi'}i%gr{\%q?%qa?ﬁtw with PPARY( has

' i R ERYye, cell
n discovered. Depending .on ol ogi ca

tn S\ge,be;e)ateﬁ&f@g}i@&l Fsoewgtdmrod!um carttee siowty civertdd ttoittﬁegflﬁgagq%%%q%egggt o
fhe conpdred drrot B U8R 4R b rarslsae) ety tryoir odubiuiiable smpymibat | ng
the conpdunds Wi ind Use adt ¢ar : weating
condi t i ockemed] mhgehtby t he PPARy receptor. As noted above, fexarrt)he of s
conditions is N DD% Addi tional ly, the compounds are ps_eful for e ]
prevention and treatHEH CORPAHEPPT baprenst ofemticmbat esist &1 whsolva@ureRas Y,

[ | I - | S....and .cardiovascul ar di sorders), and
[reatt ng e F ot dom ot R o fl S Berpotnde srenonns wor the

modul at i 6uiB#lentbluasoimsted )fomrmhﬁtlgl:t@mfen\d'@h ;@&gc—t: m?\lna}{agsfeg%k% E}E\%Og“;g?lg oy )nd
ote, e . , .. -
and 91 angs Bre in¥ bRt et eormpoigs o dpapescniivphim by bt imatioly 5

iti i : gk thriti nd .atheroscl er osi s. Conpounds t hat
20t Vi b art moan SRR o ah glhoreh IS PSS GaeS ek o ghreensi on.

1 e i [ | ] tabolic
i pPerpmplatadyyethe poisest ievaitieniand akyipenlde® 5Ok R AR SoopB 3@ thdTBL
gygg;;;ef &ng}gggl ments of the Invention: In one aspect, lpﬁe pre.se% 1
inventio reﬁr ovi s r(lz'orrpounds_ which are represented by the formula: 7

Certain compounds of the present invention possess asymmetric carbon

~atoms (optical centers) or double bonds; the racemates, diastereomers, geometric isomers
“and individual isomers are all intended to be encompassed withjn the scope of the present
1nvention.

 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. Forexample, the compounds may be radiolabeled with radioactive isotopes,
such as for example tritium (°H), iodine-125 (***I) or carbon-14 (*0). All isotopic
variations o_f the compounds of the Ppresent invention, whether rédioabtive or not, ére

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

General:

A new class of compounds that interact with PPARy has ﬁow been
discovered. Depending on the biological environrhent (e.g., cell type, pathological
30 condition of the host, etc.), these compounds can activate or block the actions of PPARYy.
By activating the PPARY receptor, the compounds will find use as therapeutic agents
capable of moduiating éonditions 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,
13
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At ~X | , J Y-R2 (1) 15 In formula (1), the synbol Arl represents a
substituted or unsubstituted aryl group. Preferably, Al is a nonocyclic
or fused bicyclic aryl group having fromzero to four heteroatons as ring
menbers. er abl Arl is a nmpnocyclic or fused bicyclic aryl group
conpri si n%{g{n\%onﬂés?seé%sl%i%@ FRBSREL dipsdersmand uemthefliyperdipriches eSil r i ngs, or
a si x- menfoether; thrgoRedounds arefidsSEOk ki¥E; ered.riong. heteroaryl group 20
cont ai ni E}g from1-to 3 nitrogen at or?seml n %%%n ?glﬁgargfnafqrﬁﬁgf?dl%ﬁst‘i"@ﬁharI y

pr ef er r ed OB AHEHIHbAYSbeando b oo e qonishilehbyAPP ARS (RRERWbte. BAPN W, pe

2- pyridylzg913rg0yg i 4 ridyl, 2-pyrimdyl, 4-pyrimdyl, 5-py=*"idyl,
2-quinolinyl, 3- 1%??%??%5%?5’EY?%W’EOWH%'& (b%%g-oﬁmrmzl@d; gl inflaemzox8zol yl |
benzi A dawotiyions BcpyieakalnitoidrHREnYh &m’lex%%@{o‘alsy' and the like. Arl can
be both unsubstituted and substituted. In preferred enbodi nents, Arl is 25
substituted with froffROtnsshaapistis antegamssis of PEARY k¢ QENTbOGERng- OCF3,

-H, -0 (Bisi e (€ -C6)al kyl ., or -NO2. In one group of
preferred enbt}gg%%éérﬁ%ﬁgl?n%gp% |rlg( léém%%’r‘@(‘?%ﬂeéteﬁ%l’?@%é]f@ﬂrlllgﬁmgtpir@om,aandi ng 1
to 2 nitmeRjeleligtdiseedérn t he ring and being nonosubstituted by hal ogen,
-OCF3 or -CF3. In another group of preferred enbodinments, Ar' is a phenyl
or naphthyl group having from1l to 3 substituents sel ected from hal ogen, 30
cyano niBmbedififents S ik idbeiont C1- C8) al koxy. 14 The letter X represents a
di val ent |inkage s&gect ed fromsubstituted or unsubstituted

(Cl1- 06) al kyl ene, subeont aspeed therpreseatinsthtidn wdvide ¢ ' _

substi turr,%qes 0 EL, lsgrgﬁu stituted (Cl-Co)al kyI%ﬁan‘i no@%ﬁ?%&%%eor

unsubsti t teg% f 3a(1 ®ne-S(Ok, -0-, -C(O-, -N(R11)-, -N(R11)C(O)-..
-S(O k- and a single bond, in which R11 is a nenber 5 selected from -
hydr ogen, (C1-C8)al kyl, (C2-C8)heteroal kyl and aryl (Cl-C4)al kyl and the
subscript k is an integer of from®%to 2. Ipipreferred enbodi nents, X
represents -0-, -C(O-, substitut ed\er\/}L/néubsti tuted (G -C6)al kyl ene,
-N(Ru)-, or -S(Ok-. Mst preferabl FJepresents -0-, -CH2-, -CH(CHJ)-,
-CH(CH2CH3) -, -CH(isopropvl)-, - AEH 2-C(O-, -N(R")-, or -S(Ok-.
(

Y,
Still further preferred are those erfbodi ment;s._hLn 10 which X represents -0-,-
-CH2-, -CH(CH3)-, -C(0)-, -N(R11)-, or -S kR, wher ei(® R11 is hydrogen,

met i, et hyl, prohyformnth (05 ey SRl ATHE,}ELLEY hed De above farnul a
represents a dival ent |inkage selected P sibsablled SfurliBfuted aryl
group. Preterably, 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

7 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. Parﬁcula.rly preferred
embodiments are those in yvhich Arlis phenyl, naphthyl, 2-pyridyl, 3-pyridyl, 4-pyndyl,
2-pyﬁmidy1, 4-pyrimidyl, 5-pyrimidyl, 2-quinolinyl, 3-quinolinyl, 4-isoquinolinyl,
benzothiazolyl., benzoxazolyl, benzimidazolyl, 3-pyrazoly1, 2-phenyl-4-isoxazolyl 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, -OCF,, -OH -O-(C;- -
Ce)alkyl, -CF;, (Ci-Ce)alkyl, or -NO,. In one group of preferred embodiments, Ar'is a
monocyclic heteroaryl group containing 1 to 2 nitrogen atoms in the ring and being

o o

monosubstituted by halogen, -OCF; or -CF;. In another group of preferred embodiments

l .
A1’ 1s a phenyl or naphthyl group having from 1 to 3 substituents selected from halogen
30 cyano, nitro, (Ci-Cg)alkyl or (Ci-Cs)alkoxy.

14



from substituted or unsubstituted (CI -CG)aI kyl ene, -0-, -C(O)-,
-N(R12)-S(Om -N(RL2) - S(OmN(RL3)-, -N(R12)C(O-, -S(On-, a single
bond, and conbi nations thereof, in which 15 R12 and R13 are nenbers

[ ndependent |y selected from hydr ogen, substituted or. unsubstituted
(Cl-C8)al kyl, subst IEGilc8Er Srreprsaabse dtvateadlu@lﬁge S8 dred eoansubylitutdathr

bstitut 1- al k d the subscripts in and n
subst |t stalbarunseet e, ALl Bl AR0 Lg, subser Pt L, 2
repr esents WNRLR) e () Cr)alkylenb RIS huiGHhed or MRS PSS o 2B vk EppESENt S
-N(R12) - SbO)% ﬁ? %11% 3/dro en or substituted or unsubstit ut.ed
(Cl- C8) al kyl " (@st% Yo %éwseﬂmigsmgvfe@(r@) i whittldi 't isan@kiyer t he
li nk le@tdddiesin t can ei t her
o encatibn Nbre ok u e e R bR G et atne
-N(R12) - S(lbﬁczlptéaﬁarb@tfeaer atfiett @ ® 2i Ihetfertiemeedinicaks, b@&%ﬁé@&uﬁ 'cgg or to
the R2 r e S a nenber elected rom hydrogen,

hal ogeng %yg&r]ljgtl Jﬂb Sfﬁlnﬁg(?gflkéﬁ)au‘@’@?ﬁ(%ﬁ@? ko v -S(Q002 Mdst

O NR1pRrife b-l}COQ) ile% O)- 4¢ 7

o b e ettt A Sy
- N( R14) - &H<OR1E (O ‘n ch @15 Ok aSillniktﬁtkrérer pelfﬁﬁatd@f.ieﬁﬂcflégefﬂ&}zﬂ& ?snig

Cl- a k r 1- C4) al kv R15 and R16
gre wrrzsrrtlgdg?{ésh fdrcgi%pe gﬁ I’y Sé I’gclg%@%‘g ’oﬁ{(ﬁ%/ Pﬁgeg of c3(C08) hryein R is -
(C2-C8) hélyém@ahkmethvhemlvl p3ébyaadd @Rw 1- C4) al kyl , or taken together with:

the nitrogen to whigh each is attac forma 5- 6- or 7-menbered ring;
and R17 is a menber éP%t‘édnﬁb%@hoﬁyd@m@}émep(@&m@a)chwwdt linkage selected

C2-C8) h . of the d t
E)f foz g?gdrrpglﬁdsmydt d&}fdﬂsu q%t% alrggjjﬁﬁ{lyle%’aﬁwé&) oﬁrﬁé gaﬁescri ptions

bst i t uSEQmoNRH: ﬁﬁm‘b o i whar
Zﬂbz Itﬂﬁmi o thgl 0ge @t( . HOeLa lgl&t:algg) In&g?g?éet%}rﬁé?geféﬁelﬁlbw% nent s,
R1 repr esen%nda%ycilfeorgngﬂ1 erP%%@HdeIEVﬁECte@@OIE@y@OBm,,sub@itut@&))al koxy, -
CORR14 aaﬂsw%@dam@g%wgﬁsﬁmﬂﬁ%@e& ﬁgg@@g Salhogen.  hal ogen,

cvano, Cl - C8) al kvl Cl- I kox
i s (C, - CYy HpyEbptituteg gyl 15Ce)ﬁ yRE@daheesubtsdqnenﬁeﬂtd a(rehly&rp@g@éalﬂgrmteoers

(C -8 th t h it t o which h~
it acnea | pom 8o AT LBy ¥ Rprathr SHCEr SDR OB CiER-

“di scuss eMdre pmfpmbltthrreﬂneEﬁmCe\Isz)QS(@-}PJ iAShi @ R@qm}f&mgén YGRSk ”);Iﬁ*r P 1S
| Egﬁ%dt ” glis&'bd‘{r'u Qﬁp{ﬁ@% “('%538'94 Qrably, I'Ysrggrlelser;l?s NP S(O)ze-.n iod)t(i?tfo(;all th
y, the
linkages provided herein (represented by X and Y) can be in either orientation. More
particularly, for example, the nitrogen atom of -N(Rlz)-S(O)z- 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, (Cl-Cg)alkvl (Ci-Cgalkoxy, -CO,R™, -C(O)NRR'®, -C(O)R, -$(0),-RY,
-5(0)¢-NR"R'¢, -0-C(0)-OR"7, -0-C(0)-R"". -O- -C(O)-NR¥R'®, -N(R'%)-C(0) -NRPR',
-NR'")-C(0)-R'” and -N(R™)-C(0)-OR", in which R™ is a member selected from
hydrogen, (C;-Cg)alkyl, (Co-Co)heteroalkyl, aryl and aryl(C,-Cy)alkyl; R’ and R'6
members independently selected from hydrogen, (C,-Cg)alkyl, (C,-

are

-Cg)heteroalkyl, aryl,
30 and aryl(C,-Cq)alkyl, or taken together with the nitrogen to which each is attached form a

5-, 6- - or 7-membered ring; and R'7 is 2 member selected from hydrogen, (C,-Cyg)alkyl,
(Cy-Cg)heteroalkyl, aryl and 'aryl(Cl-C4)aIky1. In each of the descriptions of, for example
alkyl,_ alkoxy and heteroalkyl, the groups can be substituted or unsubstituted. Preferably,

2

when substituted the substituents are halogen (e.g., -CF;, -OCF5). In preferred
= _ :



The synbol R2 represents a substituted or unsubstituted aryl group. 10

Pr ef e?/abl y, R2 rgpresents a phenyl, naphthyl, pyridazinyl or pyridyl group.
More preferably, R2 is a phenyl napht hyl , pyridazinyl or pyridyl group
substit utg "chh fr mO 3 su tue ts sel ected from hal ogen, -OCF3, -OH,
_Q(C, - ce)Arkyrent pe alogep, sya0p) (Ci-CoplkaBY gl Hoelalieond, ~ NH2

4 Lgub a oD oy and |
&) Ceﬁ%”?e?‘éﬁf egil?édSéﬁ"ﬁﬂimir%@é&%@em? g0 e s atbet 1 ut ec

ver si ons (FrépedEyl Koty -GELRS ubd t C(QNRI R Bris iniich R Has (@i 0galkhpse

f IR 16 rese | ogen, cyano, nitro or a
ubst{ t uted or %aﬁﬁsu%?fn. AR P B Ra%y PR CpeineioABher withdcogen
cyanos or nft@geftd asﬂk@xgacg ﬁs)atthched\@ﬁﬁl - Q;r%[ﬁ%ﬁereﬁ%lngg@}hmgﬁ&@%g or
trifluoronet hox A nunber of preferred enbodi mefits are provided herein.

For exanpl &Psia é’ ’S%ST& iy math refisentie rie stoupiugs of eomdpwaldavherdinkalie sel ect ed

|
er?rlr?lz)CH é( o) 2%%@3&’ hfh%i?“‘m%}q) o ”mg %‘%le%et“éﬁxafzf)l%b%w%@ﬂl ah

cl - )aIbRWImldazoMOt her pref erred errbodl ment, X is a divalent |inkage
gele(c::?edfrom CH’>T éqné?cﬁﬁ . -C(O-, -N(Rl- and -S; Yis 4
CN(RL. 2)-S(O) 2-, 25Fhe RieErqSEHéaﬁﬂ%@Fte@éL % taltﬁged;nrr{/iygnzlg?ggt and
Cl - 2 asfupj
éhenfﬁg) agﬁﬁgwﬁ Efbpr%%g% andﬁw h%ﬁﬁz&flh%ndé?%v et PV g M%‘Fer red
enmbodi rreﬁfe e i}’sRalsoﬁ Hlailnﬁfhmaﬂ)hthklagmm&gabeplvrid}@mo@ﬁbstlm%(mom 0--0-,

wherein R12 is a nenber
sgl( 8:’[ ed> From %nt%j?egegcé% e h(%ﬁe %vTéHRﬁ)(pyC&)@ﬁﬂst@N uC&d, -6X(0)-(C-
unsubst i Oglaticy1 Ag|-CoRlIgs hed-NFo M3l RBERY tP%éd Qkﬂs%lmgﬁ’ﬁ'i%t Dy i;%ea”d

pyrlda2| nyI and Arl_is a substituted or stit ary & ected from
pyri dyl , PEéds (¢-gnaPifhgnd b die tenhs alkslcmpmaﬂiajxymyd: alsb ertanxia26d]vde

in the art will understand |
P ﬁgtz pgahlnﬁ@n%el?dt% %}?1 g g%% ég:fdpgé%r% ha %Srué’sﬁ‘té‘f)e:a YeEensdnePdmgitheiea 1. In one

group of smwifodilyeoted, the isoners are those in 16 whi ch t he groups on the
phenyl ring occupy._positions,that are not. contiguous. |n other
embodi ments, the conféii ol B eprpeiea hak?gﬁg oy e, oitraion uswistibédent at i ons

repr esenhﬁ:ﬁ’lbbtytutetdk(@ f@ﬁ%@%o@ pr&eraﬁl—ﬁhalooen cyano or (C;-Cy)alkoxy group.

Most preferably, 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(CHs3)-, -O-,
-C(0)-, -N(R')- and -S-; and Y is -N(R'%)-S(O),-, wherein R 2 is a member selected from
hydrogen and (C;-Cy)alkyl. In another preferred embodiment, X is a divalent linkage

~ selected from —CH,-, -CH(CHj)-, -O-, -C(O)-, -N(R'")- and —S-; Y is -N(R'?)-S(0),-,

25  wherein R is a member selected from hydrogen and (Ci-Cg)alkyl; and R? is a substituted
or unsubstituted aryl selected from phenyl, pyridyl, naphthyl and pyridazinyl. In yet
another prefefre’d erﬂbodiment, X is a divalent linkage selected from —CH,-, -CH(CH3;)-,
-0-, -C(0)-, -NR')- and ~S-; Y is -N(R'%)-S(O),-, wherein R' is a member selected
from hydrogen and (C,-Cs)alkyl; R? is a substituted or unsubstituted aryl selected from

30 phenyl, pyridyl, naphthyl and pyridazin-yl; 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
16



- ~X ~X/ RBAXA' 1XR3, R RR(Ia)(Ib)(I)(I)

Z\Z/-:QZ\Y.Y\RRZRZSZN~ y-R RRRR Arml A XR3 AX Ar X R_RS R3 (I FI) (1f)

(lg) (Ih) 3 RY~-Rz RY~RZ Ar and Jk Are X RR3 (li) (li) 5»S§|t_n

- further R{,efe red are t g ? npounds having the structural orienta |oth ‘o
represente g %y “rBP R4 ¢ 81’ £y BmgSPWHYI&Sﬁmnsphaéfa@rrroedomtgmpmunmqthare 0

Méinéb I and R3 are switched (or.
ever sedy Yot ot fer: ympores g BB sfloi el S fird epageenied B

-Y-R2 oé]é%%ymrdl%}ltlons ortho to one another (exenplified by 1j). RZ Y

Ar ~X
y _
N g2 “R? R
T F ' |
A\X . T o ’ Ar\l
|
Rl

(Ia) (Ib) (Ie) (1d)

(le) (If) (Ig) (Ih)

3 7 1 '
AI\ and Y a 5 1
X—A
X/\K 3 .
(1) @)
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-R2

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

Al X

R_) RI
10 ' ' X¢i))

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

Yo R2
Ar'
\X



R3 Rl 10 (Ij) Still another group of preferred conmpounds are represented
by the formula: R\ R2 Art\X R (li) 17 Arl is substituted or
unsubstituted phenvl In one group of particularly preferred enbodi nents,

Arl is a substituted or wunsubstituted phenyl group. Further preferred are
t hose enbodi nents in which the 5 conpound is represented by any of fornmnul ae

la through Ij. Sti I@ 1fi%@}2|§£ gi r]“?r{srﬁq. atrg thEse enbodi nents in which Xis
-0-, -NH or -S; 3 er selected from hydrogen,
hal ogen, (Cl-Cg)al mqne(ﬁu@ﬂmmmm bre¥drred(GlogBhalk oxy sas&@Jh

- CO2R14 -R14 and - S(O) g- NR15R16; I's a enyI

group halg’isﬁéf l%qtqup}@eqyg g@‘@u élftp?rLRféf‘?fr@éléq bosceembodimetta o gaich. théIJF3 - OH,
- A CLsCB)cabttling ishoo@hGhed 6 a&@%?ﬁoi‘:}{{;lhel%o eI ﬁf‘%ff%i)ﬁg’%e nd - N2;

and R3 is selected from halogen, oXy an
parti cul dphosg emt@ﬂgnfrréelnewbmhlmn{@ VIIEF ef A5-AY! is - NHSgbst RE ?btéaﬂef%]gr
formul ae

bstit Rh ted by th
1 or 1] RIS gt e Bt Rl ST Ticoatviie. ionti, sel ect eq
16 !
on, CHORCGI oMo A P T ol

menber S%Pect ed from hydr ogen and ~i’ s
sel ect ed "RV @Iy Q?SSb@thentS\mlected lfroRiLRalogena @ERYeOH, sel@Ectpdid 1 am

“hydr ggen C r ect ed, fromh drogen, hal o
gen, (??01 ng@)? (ﬁkﬁﬁﬁ%’%z%) F?gf e(lﬁfba(ra P&;ﬁ% élﬁg@)aé}dk%x&? selegte haloggmR R14,

- C( O) NR1 3Rtkoxy- &8(d@h AlubibdnethdxyO) q- NRI5SR16, -O C(O-R17, and - N(R14) C(O-R1
20 wherein R14 is a menber. sel ected from hydrogen, (Cl C8) al kyl

(C2- Cs) het er oal kyl ,OtBFyRartigHa ppETH- Dfjigits wRkfimAd RGbaiigedsrber s
e LA A B i A A T o
6- or 7- gEpefethboilimentiRIVis £d1&alﬂ”ﬂﬂmﬁcrag§ sdieqt@dofl QPR 1y @ -, L (&1
C1g) a#;ylsu @ ,( Q{%RG?) het eg Oauc(r%ln R qs a iluetr)xfb%rr Ise?l:[ectgd Ifrsoma}?ydlrc?gtengaid (Cy- fromo te
Cs)alkyl; Y is a divalent linkage selected from -N(Rlz)-S(O)z-, wherein R'?is a member
selected from hydrogen and (C,-Cg)alkyl; R' is a m.ember selected from hydrogen,
halogen, (Ci-Cg)alkyl, (Co-Cg)heteroalkyl, (Cy-Cg)alkoxy, -C(O)R ', -CO,R™
-C(O)NR®R', -8(0),-R*, -8(0),-NR R, -0-C(0)-R", and -N(R™)-C(0)-R"”,
20  wherein R'*is a member selected from hydrogen, (C;-Csg)alkyl, (Ca-Cg)heteroalkyl, aryl
and aryl(Ci-Cs)alkyl; R" and R'C are members independently selected from hydrogen,
(Cl-Cg)aH(yI 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 2 member selected from hydrogen, (C;-
Csg)alkyl and (C,- Cg)heteroalkyl the subscnpt 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 —0O-, -NH- or —S-; ; Y 1s -NH-SO,-;
R'is amember selected from hydrogen, halogen, (C,- Cg)alkyl (C2-Cs)heteroalkyl, (C;-
Cy)alkoxy, -C(O)R", -CO,R™, -C(O)NRPR!S, -S(0)p-R'* and -S(0),-NR R ¢, R? is a
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF;, -OH,. -O(C;-

30 Cyalkyl, -C(O)-(C;-Cg)alkyl, -CN, -CF;, (C 1~-Cg)alkyl and ’\IHz, and R’ 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, -OCF3, -OH, -O(C,-Cg)alkyl, -CFs3, (Ci-Cg)alkyl
and -NOQ; R' is a member selected from halogen, (C;-Cs)alkyl, (Cz-Cs)heteroalkyl and
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25 - qis 2; RRis a substituted or unsubstituted phenyl; and R3 is a
hal ogen or (C, -C8)al koxy. In further preferred enbodinents, Xis -0-, -NH
or -5-; Yis -NHSO, -; is a nenber sel ected from hydrogen, hal ogen,

R
Cl- Cg) al &yl Lkyl . (C, - | Koxy, -C(O)Rl4, - CORR14,

EC(_O)C%??w 16(,:8) élgﬁ)cg%zg%ﬁé% 15{0(”6)@ Wﬁli%g;t_o %Z’Xli’sémé%n 1selggtied giooup havi ng

from O t hBozmbsdCFULOH, SOERL@G4IRGL fT ] E - - (A, ~ = , .30

G8) al kyl .+ (9 - (C, - C8) al k(yj @89%% @5@%%%) adliki’yfﬁ:éh@?-%l%ya%g'm i's
sel ect ed THerPORATGHERLY hist hebptisasatstseletied droomtlgeny -OCH; sid HCFS und Rer
referre i i hen roup having.froml to 3

P ubst i1 vt o g TRt Saiodth ool BN Wiyl ReRory ikt enyrarant, - cra,

(C, - C8) al kwhodimpnts-aNGBpseRh vitsctaR hemdbR? a&%a&?ﬁl@ébefnﬁ&m}héh%ggh a&&?k-z ¢8) al kyl,

up

(C2-C8) heteroal kvl ,and 18 (C, -C8)al koxy; R2 is ‘a phenyl gr aving fromOoO
to 3 subé’[f%e{lgﬁ%ﬂkl%h%vé?%%fp@dl for bRibsHBNeeselectaddran halogen -OCE,; 68)-aEky| |,

-C(O - (C1 c8)al kyl, Ar'GNsudshRred & inSB)A \z,arrimqq/ NTH ), nore preferably 1 to
3 substituents sel ecte rom hal o . - -CF3; and R3 is selected
from hal ogen, net hobeyonargoupraffiasandarbt frefeyred ¥etbod idnbe A iP5 ef hEEHt or
enbodi ”e’?ﬁﬁul?s'ﬁﬁﬁé@ %‘iad\; n_whi ?\}‘F‘ﬁ ang;ﬂRB are each independently-a hal ogen,
and R2is a p en§ gllgﬂodlph TG Pretmiet Fothgsesgmbadimenisin svhsa thet ed from
hal ogén, cofdpbdnd &NepreSdnded b é [ bstituted pvridvl I'n
one group gﬁspart i cul arly 'pﬁdgerrggﬂgﬁig%&r@%@{ é&?ff@eépéeéﬁetdi 6t ed or
unsubst i tRRsEETHPAiragts Hrihioh XRgr-heNIb+ ef 8- ¥ds VE-ShOSR! abeeiaENt s i n

which th I nt f f | la th hlj.

ST furcihee e ik, bERER T, T btk oy G O slooy.- - NH. or
el 'aﬁ(%fi o5 O S O TR 450 RS
“C(O NR éﬁ%lgg gt Py, Rebstigents seleyted RRIBRIGeNRD R, aOHhe(ng,:l;(gg)mpL _havi ng

from9 tg@d { el 8¢l egt h gen, .-0OCF3, -0Od,
-Q(Ci - C8) él ﬁ?}?p%?q 1,0)@51\;(5, c??bg%?%}w?%%ﬁeﬁé@% @S%tsqi Zom hadegenNH2;  and.
R3 is semathaxy anddnflheroogtoxy. met hoxy and trifl uoronet hoxy. O her

particul arly pref e?tﬁg enb%?i ynt wherein Arl is substli tuted or
unsubstituted pyriayl BRFEYHEsIREed cqmhodimpiowhereadAbyis substiarteddr f or mul ae |

[ om - chor e s shogbadegral iy o o R TRRRlC O
merber s g{Oé@tqaf@n}lqogqu% %z@@r‘iimiqﬂt(lmkage selected from —CH,-, -CH(CH,)-, -O-,

20 -C(O)-, -NR'™- and —S-, whérein R'' is a member selected from hydrogen and (C--
Cs)alkyl; Y is a divalent linkage selected from -N(Rlz)-S(O)z-, wherein R'?is a member
selected from hydrogen and (Cl-Cg)qul; R.1 1s a member selected from hydrogén,
halogen, (C,-Cs)alkyl, (C;-Cg)heteroalkyl, (Cy-Cg)alkoxy, -C(O)R™, -CO,RY,
-C(O)NR'R'®, -§(0),-R™, -S(0),-NR*R'S, -0-C(O)R", and -NtR”)—C(O)-R”', :

25 Wherein_R14 1s 2 member selected from hydrogen, (C;-Cg)alkyl, (Cy-Ce)heteroalkyl, aryl
and aryl(C_l-Ca,)aIkyI% R" and R'® are members independently selected from hydrogen,
(Cl-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 seleéted from hydrogen, (C;-
Cs)alkyl and (C,-Cg)heteroalkyl; the subscript p is an integer of from O to 2; the subscript

30 qis?2; R%is a substituted or unsubstituted phényl; and R’is a halogen or (Cl-Cg)aIkoxy..-

In further preferred embodiments, X is ~O-, -NH- or —S- ; Y 1s -NH-SO,-;
R' is a member selected from hydrogen, halogen, (Ci-Cs)alkyl, (C2-Cy)heteroalkyl, (C)-
Cs)alkoxy, -C(O)R'*, -CO,R" | -C(O)NRR'S, -S(0),-R"* and -S(0),-NR*R'S; R is a

phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -O(C;-
19



C8)al kyl; Y is é di val ent |inkage sel ected from - N(R12) - S(O 2-, wherein R12
is a nenber selected fromhydrogen and (C,-C8)alkyl; RlL is a rrEml:)er
sel ected from hydrogen hal ogen, (C, -C8)al kyl, (C2-C8)heteroalky

@((Cﬁ) !% p- R14, -S(0O) q- NRL5R16,

(gc((%g al?l and (gldgg) %‘7@ 25@/%'\‘5%%&%1 ’%@4&1%2 anChB\nﬁeqe( legf;lml 5 FI er(i)rSn
h nG8 mlok bnd (fZRroc&hbv@bey oal kyl, aryl and aryl (C al ky

gxgr%%gnarag@ﬁenbgrs ?n e endent |y ?Fel ected from hydrogen, (Cl1-C8)al kyI and

(C2- C8) het er oal ky! , "of!!t{4KBsT RreigEed embaiintentshdrhistrmgiiyl pouphieig gash | S

7 nenber sel ected from
Pydr ogen, “??‘@.‘ﬁsmm@ Sd%e%ff@?%éé% QF B -OfneCaebEer B (i < an
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(e g ol o e B B OO QT - O R S) @Io%%%féﬁheéei"i y
fg(-O) 38 ?\I%EE%;()\é ani_ia- s, IaorepiTefﬂ:yibl}gfIdqu)sh‘@s\tﬂnr@tscd’e%tﬁlﬁ&n%aﬁ) @&%) DS 1

a -
_S(Cajll\leCt 823UP((?gn G&?gﬁge?te%m ]i\ﬁ—@genaﬁ’& }%Vlaé‘ %&%@%‘GthDKmeehéirmgen met. hoxy

t I A t | s a
""3?. %3: f g‘}feﬁiﬁ?ﬁﬁﬁ?‘éf‘g oy TR R B ot IR RO GRS it

eﬁ(@he@a’} giop havingifipm ( @ 35uEsitakhylselanedd ﬁrd@emggerﬂ soeFmB nber

C8) het | kyl (G - C8Yal koxy;
?5' ?2‘ o b oo AR Loh ) B oyt T oot ois B et o
hal ogen, IndREES] abo@k, - Q(Ci-C8)al kyl, -C(O-(C -C8)alkyl, -CN, -CF3, (G -

from
d -NH2 referably 1 to 3 substituents sel ected
ﬁgl) glglé%l a?JCF3 and D S@ESP eé%rﬂﬂdaﬂxpseém@i Gdbcﬁdlmenﬂsaﬂhegeﬂlpoﬂiﬁtsfwé(y and

£99d Y&im t; r denb i.ments rethoseln whi ch
}?'“ ;lrljcjorRB arsgﬁt)gg({:) |ndlielggn§ent Apllg %h“ngg%dnwsmg SUBHERS gr oup

havi ng f sedeatad fromdhategsst 1@@5%(1@@%@ “WEES‘E“;‘“?AW deRered ?@ﬁ?gle [g?@%en A
b s T N C T
corrpoundgroap of -NH-$Eps-esmantNerchy)-f RF Hetecled fr(f}n‘{)(ghl%gel‘&ré[g}éagﬂncypa@é%yx :‘ !sng
havi ng a s) Le substituent sel ect ed from hawog
di val ent© PEF% e &}@éqxé(cﬁﬂﬁrﬁfﬁ))mé Br’dopvioéh R' and are selected from hydrogen,
20 (Ci-Cy)alkyl, ary! and aryl(C;- -Cq)alkyl; R? is a phenyl or pyridyl ring, optionally
substituted by 0-3 groups selected from halogen, (Cl-Cg)alkyl, -0-(C;-Cyg)alkyl and -CN;
and R® is halogen, cyano or (C;-Cy)alkoxy.

Ar' is substituted or unsubstituted naphthvl

In one group.of partlcularly 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, h_alogeh, (Cy-Cy)alkyl, (Ca-Cg)heteroalkyl, (C 1-Cg)alkoxy, -
C(O)R', -CO,R™, -C(O)NRPR!®, -S(0)p-R' and -S(0)¢-NR'*R'S; R? is a phenyl group

30  having from 0 to 3 subst_itutents selected from halogen, -OCF;, -OH, -O(C,-Cg)alkyl, -
C(0O)-(C,-Cg)alkyl, -CN, -CFs, (Ci-Csg)alkyl and -NH,: and R° is selected from halogen,
methoxy and trifluoromethoxy.

Other particularly preferred embodimenté wherein Ar' is substituted or

unsubstituted naphthyl, are those that are represented by either of formulae Ii or Ij. In this
20
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-0-, -¢(O-, -CH2- and conbinations thereof; Y is a divalent
- d f th roup of -NHS(O2- and -NH+C(O-; RL is selected from
ﬁ;lﬂ?gégn, Lglmogeﬁ, gyang. (C - C8)alkyl, (G -C8)al koxy and -C(O NRL5R16 in
which R15 and are sel ected from hydrogen, 20 (G -C8)al kyl, aryl and
aryl (G - C&W%ﬂ DY rflbcﬁQmpgtsaXpshéﬁy/ple@? hrﬁgﬂqg:ﬁ dglected ﬁgm.@ﬂi-p{ﬁﬁd%g% uostit gt egN-
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ormiae S R B e oS S R RO i BtrHeR paceisd SamasdrazemeE:
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| pokage Salbol st o bty Gllpt 8 nt e DS vy
di val ent 4'f ?lk]gglé aéégsg&lfée Of PBRDSINURE Phes(IONRL R’ shadraizigen Br (CsCalal@ebher

- el ected from
Pydr ogen, 5 hal sgen L Eyare RS Rt 25 A Fogr S0l FoakiSkury.
-Q(Q R 4R’ io0eRmber scic@dNRomhyRrdbn, halifed) (& R Héikyt ROghehRIAR (6.
O-R' . a -N(R 14)56( Q) -R _17. vvherelaniﬁlsama er” selected
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' s 3 ' t ec

Py ogen L B S B R AR Pl OEb 5 PRE Ol ¢ ne
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[ o r rogen. (Cl - C8)al kyl and (C2- C8) het er oal kvl ;
Lﬁeasﬂﬁgg?ﬁf)ﬁ?ﬁﬁ%&gngnﬁﬁﬂgg%&mg Of(}"omo to 2; the subscript qis 2; R is

a substituted or ubsstisfirthet pef@feantibod@nehtR Af'Ss AniRISH R hdShdfrom
" B) 2 KOs 3 substituents selected from halogen, -OCF,. -OH, -O(C-Coalkyl, -CFs, (Cy-
Cs)alkyl and -NO,; R! is a member selected from halogen, (Ci-Cy)alkyl, (C,-
Ce)heteroalkyl and (C;-Cg)alkoxy; R? is a phenyl group having from 0 to 3 substitutents
selected from halogen, -OCFs, -OH, -O(C;-Cy)alkyl, -C(0)-(C-Ce)alkyl, -CN, -CFs, (C-
_ Cg)alkyl and‘ -NH,, rﬁore preferably 1 to 3 substituents selected from halogen, -OCF; and
- 25 —CFs5; and R’ is selected from halogen, methoxy and trifluoromethoxy. Yet further - -
preferred embodiments are those in which R! ahd R’ are each independently a halogen,
and Rz is a phenyl group having from 1 to 3 substitutents selected from Halogen, —OCF3,
and -CF;.

Ar' is substituted or unsubstituted benzothiazolvl

30 In another group of particularly preferred embodiments, Ar' is a
substituted or unsubstituted benzothiazolyl 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 QO-E -NH- or -S-; Y is
-NH-SO»-; R' is a member selected from hydrogen, haiogcn', (Cl-C.g')'alky.l, (Cs-
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In further preferred enbodi nents, Xis -0-, -NH or -S-; Yis -NHS2-; R
is a menber selected from hydrogen, hal ogen, (CI-C8)alkyl,
(C2- C8) heteroal kyl, (C - 15 C8)al koxy, -C(O R14, -CX2R14, -C(O) NRL5R16,

-S(Op-R NR 5R16; R is, a henyl group having fromO to 3.
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and tri f h@hed X Y-, 65 o) hedmiRatd LAk Uy, preferred enpodiments wherein
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In further preferred embodiments, X is —0O-, -NH- or -S-; Y. is -NH-SO,-;

20 R'is amember selected from hydrogen halogen, (C;-Cg)alkyl, (C,- -Cg)heteroalkyl, (Cl-
Cgalkoxy, -C(O)R', -CO,R™, -C(O)NR*R ¢, -5(0),-R* and -S(0)-NR¥ R, R?
phenyl group having from 0 to 3 substitutents selected from halogen -OCF;, -OH, O(Cl-
Cg)alkyl, -C(0)-(C,-Csg)alkyl, -CN, -CF;, (C1 -Cg)alkyl and -NH,; and R? is selected from

halooen methoxy and mﬂuoromethoxy

15a

25 | In still further preferred embodiments' Ar'isa benzothiazolyl group
having from 1 to 3 substituents selected from halogen, -OCF;, -OH, -O(Cy-Ce)alkyl, -CFs,
(Cy- Cg)alkyl and -NOy; R is selected from halogen, (C;-Cg)alkyl, (Cs- -Cg)heteroalkyl and
(Cy-Cg)alkoxy; R?is a phenyl group having from 0 to 3 substitutents selected from
halogen, -OCF;, -OH, -O(Cy-Cg)alkyl, -C(O)-(C,-Cg)alkyl, -CN, -CF;, (C,-Cg)alkyl and -

30 NHQ, more preferably 1 to 3 substituents selected from halogen, -OCF; and ~CF 3;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, -OCF5, and -CF .0 I

particularly preferred embodlments the benzoth1azoly1 oroup s a 2- benzothlazolvl group.
22
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trif gﬁi@gx‘}‘m Yg I? Qwﬁ? epgleferred \gﬁ di rents are- ein |ch R1
and Péitaeniage selrcted dom -NRI R Q)s, whersheR{flis gneubehavi ng
From 1 {eeicishi hyd hnaECRE, A RN <o eI Hrord Bihropy |

parti cul ﬁrl y preferred enbodi nents e benzothi'azo m},roggna
2- benzot RABFH Y 1-GeBiyL (82-Ouhetsrgaliyb §€i-Copboxpy - Clmsm’dstc@nléd benzoxazol vl

I n anot het(cgrgumR 'of_spay tisul iefier re pdi nent s IS a

subst i tu%goclgor Ensub yptllt,lt eg?(g}@nlﬂgx y4s] 9I'g@%p’aqﬂull\{(ﬁer fPerred are

those ewboimBhtisamemtet edledtbdfro i &L f_foprnul ae

'ty oughy L, e CoRTBbE (L EPIRSETCR i o
(Ci-Cy)alkyl; R™ and R'® are members independently selected from hydrogen,

‘ . (Ci-Cy)alkyl and (C»-Cs)heteroalkyl, or taken togethér with the nitrogen to which each is
‘ attached form a 5-, 6- or 7-membered ring; R'7 is a member selected frdm hydrdgen (Cs-
‘ Cs)alkyl and (Cz -Cs)heteroalkyl; the subscript D is an integer of from O to 2; the- subscript |
- qis2; R 1s a substituted or unsubstltuted phenyl; and R is a halogen or (C;-Cs)alkoxy.
25 In further preferred embodlments, X1s —O-, -NH- or -S-; Y is —Ni—I-'SOz—;
‘R is a member selected from hydrogen, halogen, (Cl-Cg)alkyl, (Ca-Cy)heteroalkyl, (C,-
Cglalkoxy, -C(O)R", -COR ", -C(O)NRVR'S, -§(0),-R!* and -S(0)¢-NR*R'¢; R?
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF;, -OH, -O(Cy-
Cg)alkyl, -C(O)- (C,-Cg)alkyl, -CN, -CFs, (C1-Cg)alkyl and -NH,; and R> is selected from

30 halogen, methoxy and trifluoromethoxy.

1s a

In still further preferred embodiments, Ar! is a benzoxazolyl group having
from 0 to 3 substituents selected from halogen, -OCFs, -OH, -O(C;- Cs)alkyl, -CF;, (C;-
Cg)alkvl and -NO,; R' is selected from halogen (Ci- Cg)alkvl (Cv Cg)heteroalkyl and (C;-

- Cg)alkoxy; R’isa phenyl group having from 0 to 3 substltutents selected from halogen, -
23



5 Still further preferred are those enbodi nents in Which Xis -0-, -NH or
-S-; Yis -NHSO2-; R is a nenber selected from hydrogen, hal ogen,
(C-C8)al kyl, (C2- C8)heteroal kyl, (Cl-Cg)al koxy, -C(O R14, -CO2R14,
-C(ONRL (9,-R'" . and -S ONRI5R16 R2 ( )g-- , is a phenyl group
havi ng fréﬁ:@’ p&is (%Gbglﬁ)aﬂlmleﬁt(@) -6l @s:)’akdlfCNmCEﬁtcolgeg)a]kym@ NHOhore

- Cl - C8) giekhbiv1G6 9 Cl -c8)al kyl and - 10 NH2|
and R3 |s§r|seel ect ed @rstl)l%n Ltui";(g)%j%!rllé<0¥ %%}Vl%ﬁ’& HQ( Iaﬂgr’gﬁatfﬁé@ is selexthér

parti cul afrom hatageer meﬂhOEWbmﬂtrffﬁj@Ec&n&h@iye' Y'et%hhélg)réfég‘@(ﬁ E&ggﬁ%engst Zﬁgr of

unsubsti t ted b nzg azolﬁI are those that are represente
formul ae TSP Yhich K and i aregagh mdspensiendii irelogss, a)(le§ uaa ﬁhamll fdupl | nkage

sel ectsed }iar , ) vvherel n R11
is a msrrber\,@[ggeflrgﬂgtz1 ed frgg%n hy FsosgleGﬁ%gncf n(%%"%%“ CQ&EP kas?Fi CFﬂ |]§1W‘F‘U&qlbnt
| i nkage SEFEE8¢nhodimeny, mat)ensoﬁ)zaw gm@rlghn Rh2oiaS0R1 BB sel ected
from hydrogen and ((Cli-.C8),a | |s a menber selectéd fr m hydr ogen,
hal ogen, (Cl-C8)al k=3¢ futpd be yelvkoxy, - C(O ng
- CO2R14, O | 5RI B, ', an
- N(R14) - C( R)17 Mez}ng?%péﬁbugjﬂ%paﬁl%lg 19 %ecf’? O#)Fﬁcﬁﬁsh%rléden
(Cl - cs) alSP&bfotuf@d:?r CRyUbst it asldieagimidamoit g?@l}ﬁmr&lléybl(egrre%}@.{h%gé R15 and R16

are t sel ect ed.from hydr ogen, Cl - C8) al kyl and

(C2- 08) het er Ogﬂ%ﬂ?ﬂ{j@fh H}i}e%oq%od@gﬁseﬁepﬁﬁsf:ﬁe@ héaﬁﬁ’ of ioganlae da tirbegh Bach i s
attached S‘tlillrﬁmrrheﬁprﬁfeﬁfedafe thoBREBs Bl efits B X hS_&- "ﬁgfb(?'r’ YSCt ed from

' ; I Sis an

hydrogen,}\rg_]%- (%)al kyl and (C2-C8) heter oal ; the’
i nteger o O & 192 mempbgese %%%&‘Pmrm’dragensha?kogeﬁz(@lsCae)algfylb§Q tuted or -
unsubst i t@g}@erggg@y C1 @quklg%vl a@%&nl I&IDI‘ &6 %kﬁj kox %5 I n further

preferred enbodi ne dis a

rrenber se$@9ﬁéﬁR f RonR?ﬁmr pgen| obap Bgang ﬁ(v@l 6 &3) %B&)ﬁhgtex{t%leg?w%er oal kyl,

c - O R14, R14, O NR15R16 _S( O

fS( E‘E’%ﬁ% O[é( )ﬁi %ﬁcﬁlaﬂaﬁo Dr)éGn ﬁg)aﬂwchrfﬂbl tGF% (@u?igaﬂltcyé;aﬁ?tsl
I t d ; - al Ky

_sgNec &yz?g@&%?%ﬁw%’ﬁhr\@a‘ g‘%’ ngg%lg[ om 30 hal ogen,

met hoxy and tri f | uétbernanosuarly pre&aiet lenftotirhedts {gfhexfeﬁf A£ds %ﬂélﬁgitgﬁgf fS Al
b hayi.n fro 0 to 3 substituents selecte rom

hat ogen, e gEdtutea ORI e hdsg B oo epreomnioiciy St frniacizor A1 |

sel ect edhf thongreab ofj embodiclentsd Kak lé)diva_le(n@%n@gég% q:t(}g){ | Cﬁgct éﬁ(?ﬁfﬁ) al koxy;

R2 is,a phen 1hawngfromo Ssubstltute S s€
hal ogen (51 &O ?\}%ﬁ and ~S- wherequ 1s a member selected from hydrogen and (C;-

Cg)alkyl_ Y is a divalent linkage selected from -N(R'?)- -S(O),-, wherein R'?is a member

selected from hydrogen and (C,- Cy)alkyl; R' is a member selected from hydrogen,
‘halogen, (C-Cs)alkyl, (C-Cs)heteroalkyl, (C1-Cy)alkoxy, -C(O)R', -CO,R™*,
-C(O)NR"R'S, -5(0),-R™, -5(0),-NR*R, 0. -C(0)-R", and -N(R'%)-C(0)-R"7

25 * wherein R"is a member selected from hydrogen, (C,-Cg)alkyl, (Ca-Cg)heteroalkyl aryl
and aryl(C;-C4)alkyl; R!® and R'® are members independently selected from hydrogen
(Cl Cg)&ﬂ\}’l and (C,-Csg)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)heteroalkvl the subscript p is an integer of from 0 to 2 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 =0-, -NH- or -S-; Y is -NH-SO,-;
R! is a member selected from hydrogen, halogen, (C,- Cg)alkyl (Ca-Cg)heteroalkyl, (C-
Cs)alkoxy, -C(O)R ', -CO,R™ | -C(O)NRR'®, -§(0),-R'* and - -S(0)¢-NR’R'; R? is a
phenyl oroup having from 0 to 3 substitutents selected from halogen, -OCF;, OH O(Cl-
' 24



23 OCF3, -OH, - C -C8)alkvl, -C(O-(C-C8)al kyl, -CN, -CF3, (C -C8)allcyl
and -NHL, nore preferably 1 to 3 substituents selected from hal ogen, -OCF3
and -CF3; and R3 is selected from hal ogen, nethoxy and trifl uoromet hoxy.
Yet furthﬁr‘ referred enbodinents are those in which R and R3 are each
i ndepende PF‘@WJa -GEPbdermCaliahey REN, s CH3.{FerGslaliyylamp -SHRAATY it 88etdd KO3
subst i tut@ﬂ(tf,%e Sﬁ{e%&g‘%&h‘?ﬂ%&%@%‘a -OCF3, and -CF3. In particularly -

odi %1yl

preferred e i ment enzoxa group is a 2-benzoxazolyl ‘group.

Ar' is substituted brstinfhst prefened chARE A Zo! d 5 hdh,BRO pQup of -

parti cul rI {ef&redﬁﬁnbodl ments, Arl is a substl tu%&gﬁ%}'{,] (gfourgstl tuted
’Wp steRts splested from ml%mlhdé@F;LGOHntﬁ)(aﬁ PEey)4lkyl, ACRI ch

benzi m da

. the c@ e t ad r ro Still
furthe?pﬁ(ﬂ?%??‘éﬁ‘ea%?ﬁ?ﬁo&len%e@%ﬁ&@n DAL L S Moy arsi . v

.( S Clgl)H lé@ C8>fﬂk°P<E: R’ m{mnylsfbmh?glé from mlgds Qgﬁﬂmten@e@él% Bom
- a - OoX -
-C(O NRlSki%AESgen %%:%4 @@éa&)él‘ﬂ) @Rt @?Qi@)allngl @N,a-Cﬁb,e(@{ngammﬂaw ng

from 0 toNB,,suhs bhirdfbig
_O(Cl-C8)al f<y| tp& 0 - a Eoé%glgﬁﬁ?g‘,‘{s S%%E‘Jegé%l‘ 9?%%%%@ 5> andRp . ‘and
R3 is sellestleqied from h?é@gﬁgemethmy ho&mﬂmdomethbkuoveﬂﬁhh@% Drefeetcher

par tijgul erein Arl is substltut ed or
unsubst i ?CFJX%% @Iﬁsyr%qg%%o SHRR méiFEeqdébtﬂ)é%éﬁip%@Lbyd& tiher of

f or mul ae plhenydrorwp havi frbmSI g)rpwb fou BNt a al e kage
sel ected fro mg -, 20 (t)é%ﬁx?giqié émr{ﬁgg)gn (ﬂ ftq}i%e?’él n

R11 is a MBI %IV%FQEFQGWWGWWNW@@&@LM Blalw-benz\ifnjcﬁzalvqil val ent
l'i nkage sghgeted from-N(R12)-S(0 2-, wherein R12 is a menber sél ected
from hydrogen and (C C8)al kyl; R is a nenber selected from hydrogen,

hal ogen, (C, - C8)al kd'is ilszaﬁsedhﬁtlmﬁlﬂishlﬁﬁbd q&lﬁbh@)&héﬁﬁfflﬁolln@O)M4 - CO2R14
, -%0) NRL5R16 S(I%Etg -S(E) 9-.NR15R16, -O C{O
-N(R12)-C(O) -R 25 PEFhERYR P P%{“Fr‘élﬁﬂélpr%féﬂTétGremdlmmsh@xﬂrmgen

(C - Cs) alskydriruteddr eRubsitBfe-adulbliny ryiL rﬁuﬁﬁ]gmgfi élﬁ)(‘lCI %ﬁal kétlﬂgﬁ&l a%nagge RI6

are nenbers i ndependent|y sel ecte
( C2- C8) hEMEPHRIgaY in vyhich élk?ewmmged [menepwsérhed bya any bf fbﬁﬂﬂla% 0a Whbedh gach is

yir ogen ;ﬁﬁ %‘??’1?‘;? : Béoggﬂ ! rﬁgﬁ%ﬁ) A X IS e SNBser 196 'thltiut tgdgfnr o
i nteger @ M R {s;a @embbes CtrérR ' u rtuted or
”“3”98t R R ¢, B ey, &) ”?'.%ciiggri%z?wf%igl rj4 and
P
-5(0)q -NR"R'; R?is a phenyl group having from 0 to 3 substitutents selected from
halogen, -OCF;, -OH, O(C1 -Cyg)alkyl, C(O) -(Ci-Cg)alkyl, -CN, -CF3, (C,-Csg)alkyl and -
NH;; and R 1s selected from halogen methoxy and trifluoromethoxy. -

cher part1cular_ly preferred embodiments wherein Ar' is substituted or

[\
wn

unsubstituted quinolinyl or isoquinolinyl, are those that are represented by either of
formulae Ii or Jj. In this group of embodiments, X is a divalent linkage selected from —
CH,-, -CH(CHjs)-, -O-, -C(O)-, -N(R”)- and -S-,  wherein R'' is a member selected
from hydrogen and (C;-Cyg)alkyl; Y is a divalent linkage selected from -N(R'?)- -S(0O),-,
o wherein R'? is a member selected from hydrogen and (C;- Cg)alkvl Rlisa member
30  selected frorn hydrogen, halogen, (C;-Cg)alkyl, (C2-Cg)heteroalkyl, (Cl-Cg)alkoxy,
C(O)R™, -COR™, -C(O)NR'R'S, -5(0)p-R'*, -S(0)¢-NRR'®, -0-C(0)-R!", and -
N(RM) -C(0)-R", wherein R'*is a member selected from hydrogen, (C;- -Cg)alkyl, (Cy-
Cs)heteroalkyl, aryl and aryl(C;- C4)alkvl R!S and R'® are members independently -

- selected from hydrogen, (C1-Cg)alkyt and (C_z-Cg)heteroalkyl, or taken together with the
' 25 ' '



In further preferred enbodi nents, X ihsI -0-, (NIC-:I- .CC)g);iIS[(;II Yis -NHSX®2-; R
is a menber selected from hydrogen, hal ogen, - ,

(C2-C8) heteroal kyl, (C - Cs)al koxy, -CCOR 4, -CO,R 14, -C(O NR15R16, .
-S(O P-R14, and g- NR 5R16; R2 is a phenyl group hawlr)g fromO to. o.
substutut%lHPse%@‘%J&‘P’éaaoﬁlrléﬁﬁtwpéé@maa@@F@;7—nﬁﬂ;beraﬁﬂg,2m @8) Aleltler - C(O) -

: C8) al K NH2: and R3 is sel ected forom
I(’lg ogeala %yeicﬁe&%r?égfgc?l(( 558 16%9/ (€ g('g)&e fer9alinir R SRDSSFIBE R sramdinteger

tuents
- enmbodi menefsronadttoils the sbkmﬂpfm ahez @b agnmtemvad@,gbitﬁ%h 3h Ypstl
sel ected from hal ~OH, -OC,-C8)al kyl, -CF3, %‘%(1161 %S kvl

and - NO2; haig’?:’ é@l g,’nj[ag@xh om hal ogen, (Cl-C8)alkyl, (C2-CB) hez e[ oa![ IS<yI and
(Q1- 68) al koxy, R InruRn ISR LARBHRNIS LIoM Q08 substitutents

sel ected from hal ogen vy, v

-ON, - CFR is@mesherlskiphted fim hwﬂagemnmometsac@am ](dvﬁl?g?he'ié{%ﬁc%]gﬁ?”

14 14 j,s selected fro ogen,
fnea!t ﬁgisda(%& Fzr)%&?l ug§ tm agfg@o t?\er S&@éf% d &@)eﬁﬁbaRf’?eﬁfsseare
those 1 n sbbiolerblo adh Boarierocnsbl AUSREIEN dord I 9CR AN 5 2

I having from1 to 3 substitutents se ec
gggnyqzs gbjﬁkylpeﬁ: c{ffaFdglkpk €V r&lt, €GbOgalghirs] -\IHE? ahe R2 i gzl #dmar oup

bstituted quinolinyl
is a b rl,is substituted or unsu
or |égguﬁﬁgkghgﬁg&b¥¥ﬁggﬁﬁ@ﬁgﬁhﬁp%ﬂb of particularly preferred enbodi nents,

N poup.
Ar' is a substi tutlfgtl?ﬁf?pﬁ%gfﬁﬁ?gﬁfegﬁ NG 1L ﬁﬁgio%%ﬂp&ﬂ?é&d 1¥ohrgf

f d
ngH ggrent%rgﬁlpﬁvrf g%‘?l OftBSEn%‘;’ng:P’&S P‘ﬁﬁl‘de@fm? hal@enl 4O(EE|3r t@%{H(g(rg;t er rR idl a;w 2
n -
ﬁrgﬁ;gr esel ghélt@%d (T;SEr om hydr o‘éerﬁfd RKPOR > eéed&c)népﬂ@gen (ErGplkyL, (Co-

C8) het er &Dh@}@roalkﬂ 311@8§Z&I Clksc)adyoxy,(B(zG)); prﬁenyl %%Nlﬂg%@hmo%%u@ t1tu E‘l@ p-Rl4

I h romo stl utents
vagfject ed r o %F%}G%aél?z | S@hspﬁ&-p?c oupa 7e; nﬂgck)y(lcl lebyL ((CN Tfyal Gyl L
- CN, G:EB)aﬂl&l-aﬁB)m'Ig)’rhm@ﬁb‘?efEraNHzl t@ﬁ‘gﬁlﬁﬁtdeﬁ %gleg (tig?%%éi%ﬁghal 8&&% (et no y

redn Ar
f 1 uor onet hox O her particul a erre
?gdsbystl %‘éeadl 6{5 1 g@eﬁ%ﬁb@thad%eequthommIandlstlﬂlmlrom&hqxly Ngki fiyther ar e t hose

égggdﬂrgn{eg&&%??gﬁ&ﬁxgg%tg Fifeef,] 8{6 iy alb\ Lo Elg}]algci ge arefqaekmndepénndegltq;/?i hglrooggxrl) o
and R is a phenyl group having from 1 to 3 substitutents selected from halogen, -OCF;,
20 and-CF;. In particularly preferred embodiments, the quinolinyl or isoquinolinyl group is
selected from 2-quinolinyl, 3-quinolinyl, 4-quinol'1ny1,_3-i§oquinolinyl and 4-
isoquinol-inyl groups. ' |
\ In another aspect, the present invention providés pharmaceutical
compositions comprisiné at least one of the above compounds in admixture with a
25 pharmaceutically acceptable exc.ipient. 7 | |
In yet another aspect, the present invention provides methods for
modulating conditions mediated by PPARYy in a host. More particularly, the conditions
are selected from non-insulin-depehdent diabetes mellitus, obesity, conditions associated
with abnormal plasma levels of lipoproteins or triglycerides, and inflammatory conditions

30  such as, for exaniple, 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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CH2-, -CH(CH3)-, -0-, -C(O-, -N(R')- and -S-, wherein R' is a nenber -
selected from hydrogen and (Cl-Cg)alkyl; Y is a divalent |inkage sel ected
from-N(R12)-S(0O2-, wherein R12 is a nenber sel ected from hydrogen and
(C -C8)alkvl; RL is a nmenber 30 sel ected from hydrogen, hal ogen,

(C, - Cs) alBESAAramoicpymeradonl suwrturg] Gomed) dlak oRye of skl @) Rb4r wiiO2R14 |

. -C(ONR - -R4, - -NR 15R16, -O-C(O-R ', d -
N(C(Rl-)4) i q%%ﬁ?&@é%gﬁ%ﬁ T o B A e She S o6 Gopamsigam e ofher
(C, - Cg) alskutturdlCPass€sg) het er oal kyl , aryl and aryl (C -C4)alkyl; R ~ and R16

are nenbers ‘i ndependently sel ected from hydrogen, (C, -C8)alkyl and
( C2- C8) het er oal kyl , AdFhMEKBS chegetl heymppurids phithe p2&eni invagian daf bwhi ch each

"is atsac N ] = T X e ing;. RL. is a nmenber selected
from hyd-?;gégbean, }%@(?'Z]mﬁ 3 gﬁ&flgﬁlégneéggggi@%ﬁ&t‘28@85%?/‘1“}”%’?%2_%‘5@’0@)-pt pis an

i nteger lotatmeone) woh 2 phedve, tidpderidl ioBalBi IiSin@; j £l or
unsubsti t %gd am& nyl; and R3 i;d?g "h’:?ro&bér? ?)?yFzrgfe.%gg?ag?f(%gg?ﬁ%&%\e%?%rther \
preferred &ibdd %E@?V&e? e agduct (4 Reguction of te ingtrd\itoSpRn ii wilk, fors a menber
sel ect ed ekdrAplehyd (:0GE Q& Inet G lLkyl . (C2-C8)heteroal kvl . (C, -

C8) al koxs, -%"Fo])‘,“gm__?géé“‘%, - % ¥ YS\{P%’(V eﬁ-aﬂf}iﬂﬁlﬁdieng%tb)edll&mm 6;
R2 is a SpHenylrtign olil widlamgpriropmate atytsulfoaybisdidt WAEH0SCS8h %ﬁ@seﬁlggf

hal oggn, ’sgfﬁgzic’l%_&aﬁ C-.C?%)alk |, -C(O- (C-C8)alkvl, -CN, - , _
(C1- C8) af’ﬁyl Ao INHE AR s Eové%qséctﬁ@at $qmenaund divha Cogwayundriit trmafscand
trifl uor beredmaxed tb B rabtel bofvbihes r joents, - Ar'.is a

qui nol i nyl _or i.soqui rr10I_i_ ny? ¥ roupf%ﬁ?ﬁégﬁﬁ%%ﬂ%%%ggnésﬁﬁ%% ?flﬂ%‘?‘lts sel ect ed
from hal g‘ﬂé}ﬂa@éﬁ@sagﬂ@{evm@gé, Thigs pertverdion ofIR8 anilife i08) @kkvl and - NO2; R

| - | kyl.. (C.- C8 | kyl and (C,-
G al Koy, o Lea? A (PBLS WauiHlseidining R Clgrietin BvdEnars

sel ect edOrgamie Bphtbgen Coll@ERE, VolGide VID(LC, 5088 Al Kilbsed LGd-C8) al kvl - CN,
- CF3,5 (Cl- CB?)axI_é%él @nd -NH2, nore prepfcerabllfll _lis{{bge%lgé%%aﬁg%%@%tvsw@él ect ed
f r om-hal SYEPTOPEE3NLRE Proviges: the iieergomgoen ¥ict ed from hal ogen, met hoxy and
trifluoronmethoxy. Yet further —preferred enbodinments are those in which R
and R3 are each independently a halogen, and R2 is a phenyl group having
from1l to 3 substitutents sel ected from hal ogen, -OCF3, 20 and -CF3. In
particularly preferred enbodi nments, the quinolinyl or isoquinolinyl group
is selected from2-quinolinyl, 3-quinolinyl, 4-quinolinvl, 3-isoquinolinyl
and 4- isoquinolinyl groups. ' :
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| n anot her aspect, the present invention provides pharnmaceuti cal
conpositions conprising at | east one of the above conpounds in adm xture
with a 25 pharnaceutically acceptabl e excipient. In yet another aspect,

t he present invention provides nethods for nodul ating conditions nediated
by PPARy in a host. Mre particularly, h#ncbnditions are selected from
non-i nsul i n- dependent di abetes nel litus, obegﬁty ondi tions associ ated

wi th abnormal plasma | evel s of Ilpoprotelns or | ycerides, and

i nfl ammatory conditions 30 such as, for exanple,] rheunat0|d arthritis and
atheroscler05|s HPreparatlon of e Conmpounds f%% Eenpounds of the present

i nvention can be prepa;ed ZF N2 .ﬁdargzl synt heti g For exenpl ary
pur poses, Scheme 1 illustra et h F e 26 par ati on of conpounds
of structural ng la (la e” of skilheain dhe ar | understand that

simlar nethods €an be used fjor the synthesis of co -ounds in the other
structural classes. As shown am" Schene 1, conpqunds ©f the present

i nvention can q§ (ﬁpared begi nni ng wi‘th~gefinerci al |y avail abl e

2- chl or o- 5- nltrobenzohlﬁrlle {i). Treatment of J mnth a phenol ,

t hi ophenol . or optionally protected aniline in the presence of base and
heat provides the adduct (ii). Reduction of the nitre group inii with, for
exanple, H2 in the presence of Raney nickel catalyst \pf,ewdRigsy 80 ani | ine
derivative (W. Sulfonylation of iii with an appropriate arylsulfonyl.
halide (Arl 502C1) 'E/ ofeseoge of 10 base (typically aNgertlary am ne)
provi des a target c0'- 0 (|8 Compound ii1i can als0 ~b Onverted to a
rel at ed conpougﬁ Ia(«ﬁ i n whS@fTit he ori ent of the

sul fonani de |inkage | everse ThJ‘“7RﬂﬂEﬂsﬁbﬂX= e aniline iii to the
benzenesul fonyl chloride v can be accon%??shed usi ng net hods described in
Hof f man, Organic Syntf¥ses Col | ective Volume VII, p. 308-511. Subsequent
treatment of v with 15%n appropriate aniline prOV|de5uthe t arget conpound

vi. 27 Scheme 1 Ar\ SO CR3 0
o o |
SN SO,CI
N 2
Ar
~x ArNH, Ar_
X

CN base
' : CN

vi
v

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

mtroamsole 3 bromo 4- ﬂuoromtrobenzene and the like.

wn

Analvsis of the Compounds

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

follows:
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ArOH NO, NO_ or base T ArSH O heat O or CN CN Ar-NH SO CF3S :—ll i an;i
Raney Ni H " SAr NHL Arm~/ \0 Ar'SO Cl Ar X base X CN CN d|v e
\HAr SO?CL Arm X\ Ar'NH gqr, X CN base CN V Oher conpoun 530
present invention can be prepared beginning with, for exanple,

2-chl oro' 5-
" 4-di f1 uoroni t r obenYRaIal_ ch or o- 4-f1 uoroni t robenzene Al v6i S of - the

like.
mtroanlsole 3- br opp; tro en eneadthe |
Conpounds , The conpounég\ Cég‘fﬁle priede ?f{]?cﬁﬂr%toﬁéal’évﬁéﬂlmgg?ﬁsgred .
rodul at | ofF Sl e gr:@g(g 86 ° i%dggg; @%ﬁgﬁf}e&b@?ogﬁ mﬁg Ure391: 79- 82
fllgggj St%l%ﬁé%%%ure laﬁatjhlonjs Se@haqose@@e@se(r&nongymrmm wmaw&s&t@m 1995) .
Al t er gat i e bihdidBuERNR URNISE AN @%ﬁV%Jﬁgg%P%%gr their ability to

di spl ace radi ol abel ed BRL 49653 fTom a fusi on_pr otein as
follows: 28 - . Method:

' ' " Binding buffer (10 mM Tris- HCI pH 8.0, 50 mM KCI, 10 mM DTT,
0.02% BSA and 0.0 1% NP-40) is added in 80 microliter amounts to the wells of the
filtration plate. The test compound is then added in 10 microliters of DMSO. The

10 PPARy-GST fusion protein and radiolabeled BRI 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 png/well of PPARy-GST fusion protein and 10
oM [3H] -BRL 49653 compound. The plate is 1ncubated for 15 minutes. Glutathlone-
agarose bead is added in 50 uL of binding buffer, and the plate is vigorously shaken for
15  onehour. The plate is washed four times with 200 uL/well of binding buffer (without
BSA and DTT) The bottom of the plate is sealed and 200 nL/well of scintillation,

cocktail is added. The top of the plate is then sealed and the rad10act1v1ty 15 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 adrrumstered by i 1nJ ection, that is, mtravenously, intramuscularly,

- intracutaneously, subcutaneously, 1ntraduodena11y, or intraperitoneally. Also, the
compounds described herein can be administered by inhalation, for example, Intranasally.

25 Addmonally, the compounds of the present invention can be administered transdermally.
Accordingly, the present invention also provides pharmaceutical compositions
compnsmg a pharmaceutically acceptable carrier or excipient and either a compound of
formula (I) or 2 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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[ ‘ [ ‘ [ to stan dard
ials: PPARy-GST fusion protein (prepared according st
g?gg;:jﬁr eS) [??—ﬂ -BRL 49653 having 50 G /mol specific activity, ] -
Pol yfilt ronics Unifilter 350 filtration pl iatoe( g_ndd_gl ut gLH gpei- ﬁe\alh?(r:ﬁSESA |
Phar ymaci a: washed twice with 5 i ndi ng _ .
gﬁgdﬁ)ﬂ( f Eﬁ@%& If@r pringagents, MatlprsdpreBirnatives, thbief ﬁgi?{e%&tmgldaggﬁt?,hdﬁ%, pH 8.0,
' - DT 0. 02% BSA and 0.0_1%NP—_ I's added
r-SnQCT(\)/: iK'tCleﬁFn ag%%lg %;%te]tq e wells of the filtration plate. ]'cl'he_ t est r_gorer?(r)]und
i s then added in 1OIr[rj)deri,ttlgé§arﬁEr i@mm Xeé%&f‘vind%gisngml e %ﬂ AR Tng 10
i ound are pre - _ _
amr\]/Id DrT$d:ag%‘%.gfi’lcigygdi?ﬁléié&%pwmnomémt. Hnsaiets, thoatthe corposedfis biged Wit t o .
provi d;e f ¢anabr ICRNCLME hald RS fdmllgrél%/ vg.l I io'f 1P ARy - GST0 fsu5|don p_rgtggl. n an
10 nM [3H -BRL 49653 corrpoUngj. e prate’ SUPRE phRoedorsHnd rempa dgfshe
d ut at hi ofheshapezgdrsizealebesid i s added in 50 'L of binding buffer, an

B is vigor haken for 15 one hour. The plate i s washed four times
\F/)v:? Lezbg \Jlug %FFSL%/T 7 RS Bt faBlety Riefarehly comsia feord SEAE) 109 he 70mtdraRe Of .

ti & ; ipntillation, cocktail is added.
(0 Pt sopah A it B 5 e o
For nul at i Y8¥alReI9RenpasHBtdeatrirontanth, hlatiforapavalls, thEPBaRibIL IS uR e

' t invention can be prepared and admnistered in a
\?mpggqg ggiscéﬂ/ox g{rgg eﬁﬁlr%’ée’pagf’ EPEIER Vs sefo2fsiiers andrihediket Aecempounds of

‘eriparatioat arendelolaciastHY ShALBH.DYr P86 Ol dhat is,
itg'?r ae;ﬁi(grsﬁlpa’r i nt ralrru_gcul grl ; i ntracut acr)leou.s'gfil,_ Ve FOMIRO 3&}&1 Y, .
intradu o&é‘ﬁﬂ%?lgﬂ,tmé fateital ape earisnproividing Alcsimsulet inevhiClORROMAYS cllEpSlehbe

i Wel i \t i ' le, intranasally. 25
A ongi 1y R HELERE < FH:80eliht oo At ‘basemamian stier oo
tr ansder el $inilaripocohds 2 WozchdEs od RERREd | TUSBL! S AlS QL eZ%'cg@%t abl e
phar ﬁceu“h(e:egslciaﬁﬁ? ositions conprising a pharnaceuticalty

carrier G nges §anpe pesd as sebfiposard forfms sugtabikfar ¢ra) adihin&tration.

i call : .a C ound of fornmula (I). For _'
D epar i ng phar muceae, B tane shbsfnd, § PR meds St vhitive i esent
i nvent i oASIdsyGerdeTer dosed bytteacis dipstahélesdeakinh €5&ive 28 %n@dtti@@il@,?%géd, or

i qui ' i i nc|l ude powders, tablets, p capsul es,
liquid.  §gliden QLR a%g;tyl sgcﬂ-?mg. sf‘Le rnoltre)n homogeneous mixture is then poured
cachets, suppositories, a _

into convenient sized molds, allowed to cool, and thereby to solidify.
20 Liquid form preparations include solutions, suepensions, and emulsions,
for exémple, water or water/propylene glycol solutions. For parenteral injection, liquid
preparations can be formulated in solution in aqueous polyethylene glycol solution.
| Aqueous solutions suitable for oral use can be prepared by dissolving the

active component in water and adding suitable colorants, flavors, stabilizers, and

25 thickening agents as desired. Aqueous suspensions suitable for oral use can be made by
'dispersi.ng the finely divided active component in water with viscous material, suich as
natural or synthetic gums, resins, methylc_ellulose_, 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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~ Suitable carriera.are magnesi um car bonat e, nmagnesi‘u
15

butter, and the |ike. | _ 1C0 1
f ch)r menr at i%#ozehge heelot itven berappebpriatdnurdhte 3PSHY 8 fHRG: iﬁﬁ%‘éﬁd%@h 16¥m 2

~dispersing the finely divi ( . .
“mat gr i al ,ngs%a@ Forsspartieutler sifuaigon tswiﬂﬁethec:skguBBnherpe@tiﬁgnemgmmﬁl | ul ose,

[ [ [ [ bst ances which
di spersible granules. A solid carrier can be one or nore su > .
n;ypalso actgas 29 diluents, flavoring agents, binders, preservatives,
tabl et disintegrating agents, or an encapsulating material. In pomﬁers,
the carrier is a finely dividedlsolid whi ch Iihln amgkxture m‘tghl;ﬁfnixed

i i Vi i ntal preparabingt prefedaplyas &o Nt &®h
finely divided acti Vee plovmeeratical prep $ yprOpertﬁggg?ﬁﬁsurtable

ith the i 1avi ng,. t-he necessary binding _ R
'E?oportigﬁéngﬁg&kgﬁ%gg%gégF%VK¥ﬂ§n8Hﬁﬁgoﬁﬁdm§F%@n&@§ﬁPE@$eHh@npwm@éﬂ$ and

t abl et s prcefecahponenonTiad nit ﬁ@ﬁg@%&ﬂrca%%%atﬁczgﬁ%ﬁ%ff%ﬁagﬁg)g?atei%)jéglfa;gl%gf)Ound'

sugar, | é:g{l@g@{lg ExteFehgua@g'ggsr ¢frpreparationh sudsispatisted raBas afisiles, and

put o dnd Them FRe  TREEF PREAREL 4F e o Fin 55 G, whlehnere tho

- - - - . . Y ) - . . hout

arri din capsul.e in which the active conponent - W or "Wt
CO? LFelr egaﬂ- iO\e“r S .?sa@lﬁ‘ﬁ’&ﬂﬁﬁéﬁ AP[YVeacErpaneat in ayricdose grdé)lanﬁmglrm?smgﬁle ;) 2 -
i i s |.07 are in ed. ets, po :
22;2ulLg?rggﬁﬁgém?glgg?ﬁ%ﬁiﬁxgn &ﬁg§§ﬁ%%§1@éﬁggéﬂh§@§aﬁg” Bei'a tRfosage for ms
sui t abl e PRBICUEF appligghioniasd tatriotmcy oF tite 4otie@aspendatl PPRSEIRPdBFon &l AW

mel th§9 WaXredS gQ a mxture of fatty acid glycerides or cocoa butter
is f?rst neF?é%’aﬁda?ﬁﬁ) %FPQ@aE%WﬁWﬁ@ﬁW“F§gm§PSpersed. _honpgeneouslé
therein, as by stinﬁkm@qxﬁheuﬁpkﬁﬁﬂnﬁ%ﬁﬂ%ﬁQﬁQMﬁggl?ﬁgfﬁguﬁigﬁen ngge o
into convenjent sized nolds, allowed to cool, an hereby 't ) Ty.
Liquid f GP?AIB?%QWWW%MW@ 1 theupthiaomaseuticed pesiss Dithe a@nBHRILSI ONS,

' i wat e l.er col solutions. For parenteral
ineott o pneeeq o B TR EoBhEBR R 0 Iob Ak Siabonh domatieohivn Aaduicous

j A i | use can
| yet hydeseer: ¢itdboa ol Utrh@Rg tAEHHRO US ik M RS B4 *rﬁ?hgsafoé’! Reld- 1 _
Eg %Eepéred §3$Ziiaolving ?Ee active coﬁ%oﬁgnt I n wat er and ag I hY
F )

sui t abl e RYIP5r 2R deRa4iE: wpon dhantsanirorments obfhe r@Benthihekeviritg odgent s as.

desi 1 ed. cARIRMBCiALFRARS! ABSHOUILARLE EOl QLA Usq can be, made by -

T MR L85 st s oo o>
compound. Thereafter, the dosage is increased by small inc_rements until the optimum
20  effect under circums_tances is reached. For conveniénce, the total daily ddsage may be
~ divided and administered in portions during the day, if desired.
o | 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 constanf(s) in Hertz. Electron
Ionization (EI) mass spectra were recorded.on a Hewlett Packard 5989A mass
spectrometer. Mass spectrometry results are reported as the ratio of mass over charge,
foliowed by the relative abundance of each lon (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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30 converted, shortly before use, to liquid formpreparations for oral
adm nistration. Such Iliquid fornms include solutions, suspensions, and
emul sions. These preparations may contain, in addition to the active

conmponent, colorants, flavors, stabilizers, buffers, artificial and

nat ural stReresndsaopalpaiperssantesponting dean@esied St Il i ﬁ%@%%%sgﬁ@d the

like. 30.Th eutical preparation is preferably in unit dosage form .
I'n such ' @?%R{}'ﬁa@égf%%%lsr%’tef%ﬁ“?@ YRHEH W #Reepridheted aniatHaidsePaciand ail 00 ng
appr.opr i ad8Dgilianiospia® Rk spdeonReEr h¥iGo GRS ¥ unit dosage formcan
be a packaged: pr eparati._'on.‘lgt'.hg.-papkalg% ."co-nt[;]gp?\Frll)-gﬂ:tglfo.%é%?l@%ﬁgﬁ.’i ties of
pr epar at i UR™a ke alyg svestdesdolvabinansthanalps 0lleg/mBRAd 5 npeMles: SvdsNnNkal S or
- anpoukes.yifl -he upit d e formcan be a capsule, tablet, cachet, or.
| ozenge i“{lsetiﬁ19 :de%?&ﬂé mgtgrrlltdlglgoa?‘ﬁgl RpPEEPPTats Whiseanmsd feamy 109 tg hede i n _
paclgaged d_fabfgm Aﬁgmq?méds;cbwrfoe a?@Fyizé’dteirﬁt?g’ggQﬁOé ESD dé{’?fg{nodfl?Fg preltoar %60”
maybe vari or. adj-ust e rom0.1 ng to 1000 - ng, preferably 1.0 ng to _
Ny accor&?%&m?blef' °T W { VeoRAcks aap gt iheataliveryasothenh eTipotcemnynad pieicact i ve
 Compat i ble Y hoy Ao aRE L whalx e eende S8 pRESsB e BN o Rede ment. of
obesity, amtmmleovawrm‘swaﬁm@yfentcondi tions, the conpounds utilized in the
phar ppceutical neth cl)of. the i g{enti on are  admnistered at the initial
dosage of about 0.0bgtlrr?ﬁ}’aﬁ'é’nf' AWHEYRBToRZRS (HABT), 24 1#abénzotitesk-1-ange -
~of about yb)- i ' e : e dosages, .however, 15
- gnyabguv;?i gé [%éﬁg;%ﬁg@qg%&?Rgig{ﬂlggﬁp?lggéhﬁes(wl\hwﬂ]yzrﬁgfp?‘f’ﬁée severity
of “the  EUMA}ilokydsexrg-azneenzettiazaln HOMET ) ORI cwABERSigo IR} 9XE S N S
Det er m nagi r. r osage f.or articular situation 1$ wthin
the skil F}bé?&{ eet% gf: |“?‘§§’ﬁé?5‘10€%‘ﬂ]§ﬂ§}%a*gmak-h%wdﬂmpt@ylamimémm)mt h
snal | er ethgkasodihiddhairecHiesde (Hram) t he optimum dose of the conpound.
Thereafter, the dosage is increased by small increnents until the optinum
20 ef¥ect under circunstances is reached. For convenience, the total daily
dosage nmay be divided and adm ni sg i B portions during the day, if
desired. The follow ng exanpl es are-;xgﬁigjrig‘ol by way of illustration and are
not intended to | thistexerplsidlypratesfthe heeparmientof Srmird3-EXMELES Reagents

and sol v l&g_gge&%% be obtai ned fromcommercial sources such as
Al drich %ﬁ%@n cal Co. elc(?;\lg&'kee, W sconsin, USA). 1H NWR spectra

Cl .
. N
. : - O
| CN |
1.1 :

20 To a solution of 2-chloro-5-nitrobenzonitrile'(18.3 g, 100 mmol) and 5-
-chloro 3-pyridinol (13 8, 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 Yabuurn to afford 27.6 g (100%) of the title éompound, mp 104-107 °C.

25

1 |
HNMR (400 MHz) (DMSO-dj) § 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). '
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el ectrospray nmass spectroneter(

were recorded on a Varian Gem ni 400 MHz NWR spectroneter. Significant
peaks are tabulated in the order: nunber of protons, nultiplicity (s, :
singlet; d, doublet; t, triplet; g, 30 quartet; in, multiplet; br s, broad
si ngl et) and coupllng constant(s) in Hertz. Electron lonization (El) nmass
spectra were recorded on a Fbmﬁettﬁﬁéﬁkﬁﬂd15989A mass spectroneter. Mss
spectronetry result as. the ratio of mass_over charge,
fol l owed by the relg}%llg\%e diasﬁrgte%%}fe%rﬁ%ﬂa?%(’fo -APRr &t Reloesy - I'n tabl es,
- a S|nglernﬂéVkmakuemnsuﬂ@ﬁthed for the MtH (or as noted MH) ion
- containing.the nost comon atomi ¢ 31 isotopes. |sotope patterns correspond
to the expected fornmula in all ¢ Ses. Electrospray i-oni zation (ESI) mass
-spectronetry anal ysis was conducted on el - Packard 1100. MsD . :
100 HPLC for sanple dellvery
Normal |y the anal yze was di ss : at 0.1ng/m and-1.
mcroliter was infused .5 with y solvent into the nmass
spectroneter which scanned from 100 to 1500 dal t ons. Al'l conpounds could
be analyzed in the positive ESI npde, usifl) 1:1 acetonitrile/water with 1%
acetic acid as the delivery solvent. Zfhe conpounds. provided bel ow coul d

al so be anal yzed i Mo heigoegalyi sﬁereﬁsbluﬁeﬂ%ftﬂéﬁhﬂaﬂgéﬂﬂt'é"ﬂ%%%xérﬁme 1(6.23
acetonltrhlelga ? %%,dellvery sol vent. 10 Abbrevi ations: :

N- hydr ox $HhEhZ 809 384 B Weseeprle 2—9(urn>H:ib%amat\hcled 01360 tmg, W Yirich). The flask

1,1, 3, 3- h@gEﬁ@ggﬂﬁﬂ HBTU) , N—nethyInDrphollne
(NN M, : | - hydr oxy- 71‘12@;%&3{)%% t@ ﬁ?éﬁe‘éﬁﬁggﬂﬁ% Baitabh e rhonitored by TLC

O (7-az asm@g miatezial élsilppﬁhr)edhda;hldl‘)} to foNm- a‘ﬁx&b§@ﬂ?&ﬂ)éhl'dfeosph1‘dﬂ] a ually was
-hexafluorqghos .1- (3 -dinethyl am nopropyl ) - ¥bod||n1de
hydr ochl-6F1 %I‘:‘tﬁe) St ‘l?rbe|%h%¥%n§iFI@ng Iwaél§t0rpat:<ésnd Ranqyr epar ati on

if 151-Q1I t Nockat 6v3s @ﬂﬁ'a@tre@‘tétheﬁﬂigrﬁﬁl: QRhP eﬁqfré)fyrﬁa'irlnllg scgluflorl Was%iltered thrlglugoh N

Ce11t¢® which was then rinsed with ethanol and methylene chloride. The combined

organic-portions were concentrated to provide 5.75 g of the product aniline as an oil

which 'was used without further purification.

'HNMR (400 MHz) (CDCl;) & 8.456 (d, J=1.9 Hz, 1H); 8.3 89 (d, J=2.6
15 Hz, 1H); 7.38 (m, 1H); 7.03 (m, 3H); 4.06 (m 2H).

EXAMPLE 3

This example illustrates the synthesis of 3.1.

T NH Cl T o
N = 2 y
e J;j/ Cl Q/—— Q M
0 S N~ 0 00 (
. CN 00 ¢

Cl

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 uL). The reaction
progress was monitored by TLC, and upon completion the solvent was removed undet
vacuum. The'resulting residue was partitioned between methylene Chio_ride 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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20 To a solution of 2-chloro-5-nitrobenzonitrile (18.3 g, 100 mmol) and 5-
chloro 3-pyridinol (13 g, 100 mmol) in DMF (100 nL) was added powdered
K2C03. (13.9 g, 100 mmol ). After heating at 60C for 12 hours, the
suspensi on was poured into water (1 L) The resulting solid was coll ected

by filtration, rinsé&dNWRR40aNEHZ)? 8 defy) .V rd
(100% ofyy %hg{)tw t?oquag@g , % &5 B5F Enddﬁnﬁu ? Dﬁé@da) 5
8. 755 (d, HZ, 4%235 il—‘i)[Z 1&D5783 (¢ 8>1H) Hz81B%27.481d,
13=9.2, 2.(@dH=94Hy; IH) 6’8’@(@11,}1)3@(21 Hzgom)my glzezmq{ 45k 9.2 Hz, 1H). 32
EXANPLE 2 This exa rati o
5-ant go 2- (3-ch| Org’Plf\l._jeenﬂléé ugéy Sé)r)fidd%‘?cﬁga?eeco(rfsﬁﬁnd“@ Pyqigine N@KldﬁCN 2.1
5 To 3 vilgHotshipraperaxy @m@m aptd wrmethytene chintide restoaide 3(7 @M. FKATBOIRL 1 (6 23
g) in eth@mmhoqnquHE was added a slurry of Raney Nickel (-300 nyg, - _
Al drich). The flask was filled with H2 at . atnospherlc pressure and the
reduction was nonitored by diLC. Starting mat @i sappeared rapidly, to
forma nitroso internmedi ate whi ch gradually |converted to the desired -
ani | ine over about 5 hourg. Wl SH:s: and Raney 10 Nickel was
attracted to the magnetigystprbar 2 rega%nl g solution was filtered
through Celite(r) whi¢h t "1 nsed Mﬁthc t hanol and net hyl ene
chl-oride. The conmbined organic porg{;ons were concentrated to provide 5.75
g of the product aniline as an oil ~Which was used without further
purification. 'HNVR (400 MHz) (CDC13)3& 8.456 (d, J=1.9 Hz, 1H); 8.3 89.
(d, J=2.6 15 Hz, 1H); 7.38 (m 1H); 7.03 (m 3H); 4.06 (n12H). EXAMPLE 3
This exanple illustrates the synthﬁsis of 3.1. C1 d d

: : XAMPLE 4 _

This example illustrates the éynthesis of 4.1.
10 |
Cl

NH | NH CF3
) i _CF
= O ™ . C]_\S . ” \\

7\
CN

2.1 4.1

- Thetitle 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-
' (tnﬂuoromethyl)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 asa
‘white powder (1. 04 g,35% yleld) mp 143-144 °C

EXAMPLE 5
20. This example illustrates the synthesis of 5.1.
Cl

2
,...1 5.1
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N O,SO: Od CNOO2.1d 3.1 20 To a mxture of _
SN!-lzzamCﬁo%-_(' :-l-schl oro- 5- pyridyl oxy) benzonitrile from Exanple 2 (0.457 2256| n
met hyl ene chloride was added 2, 4-di chl orobenzenesul fonyl chloride (0.

g, from Maybridge), foll owed by pyridine (150 uL). The reaction progress
‘was nonitored by TLC, hﬁatlaﬁ@rﬁp@mﬁpvapromaremm Solaetsinddg tb gramee ynder

artit en met hyl ene chlori de
hnd et or g R o i S0 o dee e Aesds4 e vies: due

cbiproprivlyé Sk font ehperind (GeepBredidit &dﬁfo tbf}?o N 0@%“ aS a
mstter'séfrbﬁ;‘ r;ml% 156()%;1%3 H Nl\gg 400 M) ff‘h 3?9 +|Z8.42
(s, 1H) 88 é?g "¥LgP50gp 1 T | Fhe crudeyp Ipdugfimglnﬂllg-ﬂfter?voﬁ?ﬁﬁ)'(vdsphﬂﬁed%

' oh7shn S
LS (7353\](8@8 e, %ﬁﬁ”%pwonmcad g wiliifopd R desifi b i Weredands T 1o

the corres Wﬁhl%gﬁowwmrmvmlmedcﬁmm dichlodsinBgage @Mr@ﬁ%%{&i&yeb&lﬁﬁ%% aci d
i n- rrethylene chloride t Kgrov e.3.2 as a white solid

d NH,Sd cN3.2 E ﬁla§a@§%WﬁPBd1WQf§9r(Méﬁ the synthesis of
4. 1. lO-CICICFB O g NH2 CF3 NH, .

EXAMPLE 6
10 - This example illustrates the synthesis of 6.1.
o g
NH
. Q gk Q o
s // \\
O // \\

2.1 _ 6. 1
The tltle 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 chlonde (prepared using methods similar to those described j mJ 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 recrystahzed 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 amhne 2.1 and 5-

20 trifluoromethyl- 7-pvnd1nesulfonv1 chlonde mp 174-176 °C.

B

6.2

CF.

3
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- remaining. after WO

SOOO CNdb2141 The title conpound was prepared in a manner
simlar to Exanple 3, beginning with 1.6 g of the aniline of Exanple 2 and
1.6 g of 4- (trifluoronethyl)benzenesul fonyl chloride (from Maybridge). The
crude product 15 remaining after workup was purified by flash
chromat ogr aphy on silica el uting WEXAVRLE &t hyl acetate / dichi oronet hane

and then triturated Vi and col.l ec as a white powder (1.04
g, 35%yield), np iﬁ‘@fg?ﬁég E%%%glé@%mfﬁm?ﬂ?gotiinple illustrates the

synthesis of’15.1. C1 d /d I NH,° NO O Cgys~ 1~~~0 | p O CN O, | 2.1
5.1 34 The\\rtle nd mas prepgigd in nanner S|n1Iar anple_3,

/ II
beglnnlng  of. the an” I ne ﬁrep anple 2 and
345 ngy of N 'idykjg onyI chl on Qg/ a ed rdlng to
Hof f man, R.". Svn II Vol . VII. 8| 11). e crude product

Ehp mag urified by 5 flash chKBhatographyon silica
eluting with 159get hyl acetate / -di chl or onet hane. Th% esulting solid was-

" recrystalized fromdichloronethane to provide. the tith e conpound (270 nm,.
- 40% as a white solfdoung-eotipnoed faskivas EiadgRd Bis: tﬂl@aﬂiﬂlhépwpaﬂ‘émaecérﬁ l1%strat es

the synt h@%‘ﬁmﬁfa Bi2bo mgo & mnM_SZ 4-acéwﬂ)enzenes§i?onvl chlon(c)ie (205 mg2 0194(15

“mmol, prepared according to' Hoffman, R.V. Org Syn. Coll. Vol. VIL, p. 508-511),
pyrndine (75 mg, 0.94 mmol, Aldrich Chemical Co. ), and a catalytic amount of DMAP
(Aldrlch 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 HCI and brine. The organic
portion was dried over MgSO, and passed through a plug of silica gel to remove baseline
impurities. The resultmo solid was triturated in hexanes to provide 362 mg (90%) of the
title compound as a white solid.

'HNMR (400MHz) (ds-DMSO) & 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, J=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, /=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
1 Re
X NH-
| A Rb
N~ o 0 O gp,
CN
Ra Rb  Rc Rd  mp (°C)

7.2 (I H Cl CH, 181-182

36



The title conmpound was prepared in a manner S|n1Iar to Exanple 3,

beginning with 400 ng of the aniline prepared as described in Exanple 2 and
349 nmg of 3-pyridylsulfonyl chloride (prepared using nethods .simlar to
those described in J. Med. 15 Chem 40:1149 (1997)). The crude product
-remai ning after wor kdp3 wadi pur if i edOGY; f| agh chrenmaiogr aphy on silica
eluting with 1% et ha | .di chloronmethane. The resulting solid was
~recrystalized from di’¢hl oronet flane /CNi et h{l et HéP-183d col | ected as a white
solid (121 ng, 19% 7.5 161-2HC ¢p,@ysi My ar qgg ﬁn, 6.2 was prepared
fromaniline 2.1 and 5- 20 tr|fluoronethyl = pyri sul fonyl chloride, np
174-176 C. d , CF3 N OSSO CN 6.2 35 EXAMPLE 7 This exanple illustrates

the preparation of 7.1. d d CCE}%%;&Kigﬁngs NNAO, 0OS CNOOT2.17.1 .

A round- bottoned flask was charged= BL&8ani I'i ne prepared according .5

to Exanple 2 (229 nihis@x&dpiaiM@ihies4hd f hloride (205 o,
: AR S B ST T e

Ny, 0 94 ared according to _'
VIl, p. nn%ﬁ&?§ﬂ“§ﬂVW? §8-1075 ngy, 0.94 nmol, AIdrlch Chenical Co.), and a

catalytlc anount of DMAP (Al drich,Chem cal Co.). Five nL of

di chl oronet hane were added and thg'reaction was stirred at room

tenperature for eight hours. Th cti grwagot hen diluted with 25 nL of 10
di chl or onmet hane and washed succ 1) el 1 mL of 1IN HCO and br| ne. The

O o
F

[

organic

5 8.1
3,4-Diﬂuorom'trobenzene (5.0g,32 fnmol) and 5-chloro-3-pyridinol were
combined using the procedure described in Exarnplé 1, to produce 8.2 g of the title
compound. _
| lH\H\/IR (400 MHz) (DMSO-dy) § 8.562 (d, J=1.9 Hz, 1H); 8.537 (d,
.1_0 J=2.5 HZ 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-5-

15 pyridyloxy)aniline (9.1).
' | Cl
N & NANH,
sWe
F

Using the method of Example 2, 3-ﬂuoro-4-(3-chloro;5-
pyridyloxy)nitrobenzene (8.1, 8.0 g) was converted to the title compound Whl'CI:1 was used
directly in subsequent reactions.

20 ' MS (M + H) 239.1.
1I—I NMR (400 MHz) (CDC13) 8 8.242 (br s, 2H); 7.142 (d J=2.2'Hz, IH);

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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~ pyridyl oxy) ni-trobenFene (801p
”ghd 5ychlg20 3- p%éldln0| wer e conblned using the procedure described in

) [ ried over SO and passed through a plug of silica gel to
Pghhhgnb2§ZI?ne inpuri??es. The Pesutting solid was triturated in hexanes
to provide 362 ng (90% of the title conmpound as a white eolld. 1HNNR1H
(400N+E) (d6-DVBO) S 10.81 (1H, s); 8.52 (1H, d, J=1.8 Hz); 15 8.43 ( AR
d, J=2.3 Hz); 8.11 (2H dd, J=6.8 EXAMPDEHA); 7.90 (2H, dd, J=6.8 Hz,

5 dd, : 7.53 (1H, d, J= 27Hz) 7.35 (1H,
-5%)’3 g §5H§1H t%lﬁ ex“?%lgzlé“fﬁa‘eﬁthemp%am@f W61 (3H s). M5 ESI me:
425.8 (M- Hpy The conpounds provided in Tabl 11 wer e prepared usi t he

Rd Cl1 Re H NRb Ra
36 £ 1 3 K 118-120

net hods 20
CN Ra Rb R

7.4 HH CNN
illustrates

-7. I
escri bed |QHExanoles %E;B Ig?_e

0- 3175HHIS
the Qr efjar at i & Spf -quoro-4-( ~Zhiwr \
1 \ /1 O 58.13g)34(50 g, 32mol)

uce 8.2 g of the title. 10.1
-3-Fluoro-4-(3-chloro-5-pyridyloxy)aniline (239 mg, see Example 9) and

5 2,4-dichlorobenzenes_,ulfonyl chloride (416 mg, Maybrrdge), were combined in a similar

Exanple 1, to pr

manner to that described in Example 3. The crude product was puriﬁ'ed by flash
chromatography on silica, eluting with 5% ethyl acetate / dichloromethane. The product
fractions were concentrated and the solid was recrystalhzed from d1ethy1 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.
: - (Ijl : . _ _ SCH;
L O oy CL ST
| N%O/Q/ Clg Q/NH R
F .
9.1 . - : o111

—Fluoro 4-(3-chloro-5- pyndyloxy)amhne (310 mg, see Example 9) and 4-

15 methylthiobenzenesulfonyl chloride (298 mg, prepared as described in Burton etal, J

Chem. Soc., 604-5 (1948)), were combined in a marnner similar to that descnbed n
- Example 3. The crude product was purified by flash chromatography on silica, elutlng
with ethyl acetate / hexanes / dichloromethane (1:5:4). The product fractions were
concentrated and the solid was recrystallized from hexanes / diethyl ether to provide the
20 title compound 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

b

4- (methvlsulfonyl)benzenesulfonyl chloride (mp 165-168 °C).

EXAMPLE 12

This example illustrates the preparation of 12.1. _

o
(V4]
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! =1. 1H); 8.537 (d,
conpound. * HNMR (400 Miz) (DMBO d6) 8 8.562 (d, J=1.9 Hz, ;8.
1.ng:2.5 Hz, 1H§; 8.384 (dd, J=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 exanple illustrates the preparation of _
3-fluoro-4-(%lchloro-5- 15 pyridyloxy)aniline (9. 1). d F 9.1 %ﬂg t he

8.1,
met hod of Ex le 2,-3-fNpgro-4-(3-chloro-5- pyridyl ox )mtroz&z{ig\ (
8.0 g).was £ony er@tné titl,ei nmpound - vvh ch\vvas -

2

‘subsequent ¥ H 0 MMk 1. H N /QJQ 5 12 d§42 (br--
s, 2H); 7.142 (d Hz, uSl), .937. (t, J=87 a
J=12, 2.6 Hz, 1H); 6F444 (dd¥, O1=8. 4 2.7, 1 4 Hz 1Hr 3. 62 (br s, CIH))
37 EXAMPLE 10 Thlgs exarrpl e illustrates the preparation of 10.1. d |

O YILL N2 -0 TN '00 / 0000 FOOCIF911®21

9) and '5
3- Fl-uor o- 4- ( 3- chl ormeﬁﬂwcrdn@bdu@w)aa@té Nl m%%%aﬂ}gr 51

2, 4- dlchlorgbenze esulfony chloride (416 ng, Mayb r mere ©conbined in
a sim | aPcSRamRseYIth §yRayIsuleryl chlonde (3 Tamgpice Eiam‘ﬁta%)canddeﬂlpfr@dugt was

purifiedhrd |35}ﬁ'|91dvloxy)am1me (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 énd the residue was
- purified by flash chromatography on silica, eluting with 5% methanol / dichloromethane.
The product fractions were comb4ined, 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). |
o . O\\S//O
NH, | | N UUNH
| N 0 ~ |
l S :
i ' 5 ) F
Ch 0 | : Cl . O |
» »
N .
| 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, /=4.7 Hz); 8.38 (lH dd,
20 Ji=4.8 Hz J;=2.1 Hz); 8.26 (1H, dd, J;=5.0 Hz J7=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 (1H, dd,
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chromat ography on silica, eluting with 5% ethyl acetate / dichl oronethane.

The product fractions were concentrated and the solid was recrystallized

fromdiethyl ether / hexanes to provide the title conpound as a white

solid (350. o? 5@6 n% 149-151 C. 10 EXAMPLE 11 This exanple illustrates
a% 8hl%f=110

t he pr eparF1 2); @920 Ho@HE=8 . RiHlz) SCHB (I, 1, Y=D 1 ®z)SMS B8160e: F 6'0 F
9.1 11.1 5 qﬁﬂ (3-chloro-5-pyridyl oxy)aniline (310 ng, see Exanple 9)

and 4- 15 net 1wyl thi obenzenesul fonyl chloride (298 ng, prepared as described
in Burton, et al., J. Chem Soc., 604-5 (1948)), were combined in a manner

simlar to that descrlbed in Exanple 3. The crude product. was purified by

fl ash chromat ography on silica, eIutln& with ethyl acetate / hexanes /
di chl oronet hane (1:5:4). The prod i ghs were concentrated and the

sol i dswas recrystal L, r rovide the 20
“title compound as éfvﬁ??gﬁg%”P%ﬁ?%%?%hdmﬂkg S ﬁ%ﬁ 61&%?88?*%he title
‘conmpound PRl boxiy fiitreleenaeten(1ATIPBA t 0 the correspondlng ~sul foxide (11.2, np
. 140- 144 C). The.corresponding sul fone (11.3) was prepared using
4- (et hyl sul f onyl ) benzenesul fonyl CEhl oride (mp 165-168 C). EXAMPLE 12 25
This exanple illustrates the pre ation 1. 383d d NH2 OC1~SiN
O OFOOF®9.12 .12.1 The titl ound iﬁ%%epared in a manner simlar
to Exanple 3, beginning with nyl chloride (335 in-, see
. Exanple 6) and 3-fluoro-4-(3- chloro-5%-pyfidyl oxy)aniline (310 ng, see
Exanple 9) with the addition of a catal ytCk

14.1

3-Chloro-4-fluoronitrobenzene (5.0 g, 28 mmol) and 5-chloro- 3 pvﬁdﬁol

were combined using the procedure described in Example 1, to produce 7.9 g of the title
10 compound.
1I—INMR (400 MHz) (DMSO-de) 8 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
ThJS example 111ustrates the preparation of 3- chloro 4- (3 chloro-5-

_ pyridyloxy)aniline (15. 1)

Cl
N NH,
N_ -
Z 0)
Cl
15.1

Using the method of Example 2, 3-chloro-4- -(3-chloro-5-
20 py*ldvloxy)mtrobenzene (7.6 g) was converted to the title compound (7.2 g) and wh1ch
was used directly in subsequent reactions.
"HNMR (400 MHz) (CDCls) & 8.244 (br s, 1H); 8.211 (brs, 1H); 7.096
(br 5, 1H); 6.929 (d, J=8.6 Hz, 1H); 6.785 (d, J—? 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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5 anmount of 4-di net hyl am nopyri di ne. When reaction was conplete by TLC, the
mXxture was filtered to renove anine salts. The filtrate was concentrated
and the residue was purified by flash chromatography on silica, eluting
wi th 5% met hanol / dichl oronmethane. The product fractions were conbined,

concentrated, and the residue was t&%%géiggéigg th diethyl ether to prOV|de

the title conmpound as a white solid 299, np 129 C. 10 EXAWMPLE 13
This illustrates theThmmkmﬁpk&HQErﬁei&m%ﬁﬁkﬁhhﬁﬂﬁ?ﬂﬁ§U|fona”‘do 2-

f | uor ophenoxy) - 3- chloropyrldlne (13.1 ,O N2 NH FF d Od p NN
9.1 13.1 15 This was pre red usi ng netho €lined in Exanpl es 10-12,
starting with 238 ng (1. L, 218 ng (1.0 mmol ) of

4- acetyl benzenesul fonyl || ch or| @? mol ) of pyridine, catalytic
DVAP; and S nL of nethyl \ .0 ﬁ@ itle conpound was obtained as a
white solid (269 mgy, 64%. lH N- R (400|sz) (d6 DVMSO) 6 10.75 (1H, d, J=4.7
Hz); 8.38 (1H, dd, 20 J1=4.8 Hz J2=2.1 Hz); 8.26 (1H dd, J1=5.0 Hz J2=2.4
Hz) 8.09 (2H, m; 7.91 (2H m; 7.k (1H dd, J!'=4.7 Hz J2=2.6 Hz); 7.21.
(1H; dt, J1=5 Hz J =1.0 Hz); 7.12 (1H dd, 39 J1=12.2 Hz J7=1 .0 Hz); 6.92
(1H, d, J=8.8 Hz); 2- §910(r®|41 (3tchlqm2:-pymyloxmnﬁﬂe (nnemg,zls&)and(zlw. H .

EX:S tholjm%a—%hﬁlﬁ?{%g% I?K/ll Clhk’—f‘%y@%ﬁ ? ?"Ii%e %f))mbugd iny@similar

manner to that described in Example 3. The crude product was purified by flash

chromarog:ranhy on silica, eluting with 5% ethyl acetate / cnchloromethane The product
- fractions were concentrated and the residue was triturated in hexanes to prov1de the title
compound as a white solid (538 mg, 73%), mp 128-130 °C _ T
10 'HNMR (400 MHz) (DMSO)884O (d J=1.8 Hz, 1H); 8.24 (d J=2.4 Hz,
1H); 8.06 (d J=8.5Hz, 1H); 7.90 (d J=2. OHz lH), 7.65 (dd, J=2, 8.5 Hz, 1H); 7.48 (t '
J=2.2, 1H); 7.28 (d, J=25Hz 1H); 7.21- (d J=8. 84Hz lH), 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-oxxde 16.2, as a white solid after trituration in diethyl
ether mp 205-207 °C.
N
A
o~ “0
. Cl
16.2
EXAMPLE 17 _
This example illustrates the preparation of 17.1. _
NH SC 1 | v
H
A ) o H.
N A
I/ \\ O O/ O
_ - a oo
20 , 151 17.1
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: 3-Chl oro-4-fluoronitrobenzene (5.0 g, 28 nmml) and _
S—cﬁﬁorlo- 3-pyridinol were conbined using the procedurel descri bed i nM—Iz
Exanple 1, to produce 7.9.g of the title 10 conpound. 'H NWR (400 . é
(DVBO-d6) 8 8.571 (d,..J=2.0 Hz, 1H); 8.509.(d, J=2.4 Hz, 1H); 8.499 (
J=2.7 Hz, 1H); 8.2 0-4(gchorogd -pméylom)imlmcezmr@g,,mn:)zanu Hz, 1H):

Thi s lustrates the '
7335 (0mamSilodleendion SSaEXNRLE 15 THLE XampL el Lustoates fhe

NH2 N/ &heqr. Soa5604-0<1 9R)), N@Ere‘r‘edsrhbﬂle@ﬁn EX AR iAila ot Ye cirﬂ)egl"l;’n chloro-5

- b converted to the tit conpound (7.2
0) and i el TR BRAG e o hu b detmeiremenironhy of MR, 440 M)

096 ., 6929 (d,
S CIEZS)CéSLZ &1?1FD&?§11640${8;1%§/,(%61(|§%€_5 2/&11&&&0(&%%'_}63&3 é%gf%@ 7%‘8 prc&jugpéact?né = 1h)

3.577 (br00§°enmaﬁed awetwmesldmy obBed. W%QmEWhEhéb@nJ%%r@%ﬁ@H{eeatlel lustrates

Q 16.1
éhargfg%ﬁﬂlﬁéw‘h or o- &591%%9&%/ A F’rli’e9 B ng, 15.1) and 2,4 5
dlchlorobenzenesulfonyl chl ori de (390 ny, Nhybr(dge) wer e conblned in a

simlar Oxidation of 17.1 to sulfoxia’e'17.2

S(0)CH,
& Q”*“m@ _

17.2

10 ‘Compound 17.1 was oxidized to the corresponding sulfoxide using -

- Ox1dat10n 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 MgSOs, 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 sohd product was collected by

filtration to prov1de 121 mg of 17.2 (63%) mp 127-128 °C.

" EXAMPLE 18

20 . This example illustrates the preparation of 18.1.
cl |
. _Z NH,
N A ‘ol $ N 1\5 g \\
0 =
v Cl OO0 v

15.1 18.1
The title compound was prepared in. a manner similar to Example 3,

becmmng with o-pyndvlsulfonvl chloride (335 mg, see Example 6) and 3-chloro- 4-(3-
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manner to that described in Exanple 3. The crude product was purified by
flash chronmatography on silica, eluting with 5% ethyl acetate /

di chl oronet hane. The product fractions were concentrated and the residue
was tri tucg@tied in hexanes to provide the title conpound as a white solid
(538 ny, 78> Moy S8 Bolins (410 mg IRNRWiH0he kitijiot BVMBE) 58 aduhtof 4=1. 8
Hz, I H); =2 8,06 (d, J=8.5 ~ 7.90 (d,. J=2.0
Hz, 1H): @yé@y%ﬁg?&%ﬁ&aﬁnéﬁpﬁé ,ﬁpelrﬁﬁc;“o‘?. 3 CPfT}P%etﬁdg‘YzE,L%i emixtyg was, J=2. 5
Hz, 1H); filtegstl todemd=8atinetalts IF)¢ filfralkDwhslehncdmizats akt the rddue w&@%ﬁmd“%
(M#1) . C%nxl}.gau]?d 16. 1 was oxidized with 3-chloroperoxybenzoic acid to
produce. PYTESE FRrOmAoEaphen flichhitaE et Gxetbanol 6 dizhlaasmathahé. t Ehsol i d
af t er st riskadt £9&id i et 205-207 C,. d Q I \ 1 oo d d
16.2 EXAVPLE ’%?‘“%’r%@s“jé égg‘%imé‘e‘?wCF}gé?nF{agPegsg?%é‘eﬁFsé%‘&r%%ﬁ iaed17. 1. | SCH3
\ i | NHEIBEHgmEtiEng tprovideGhe O P ascalwhj%)solia-(udﬁ}g,lzz%}i, mip 164-

3- Chl or 04z Qé-chl oro-5-pyridyloxy)aniline (309 ng, 15.1) and 4- _
met hyl t hi obenzenesul fonyl chloride (223 ing, prepared as described in

Burton, et al., .J.InaGMMrmanRE 18.004; 574 1948 re combined.in nner
simlar to that, described in I':’xarrp(l(llﬂée&) §7A1Jh97§ c tﬁ”c?\é\%ﬁerpgﬁﬁdfﬁowlmﬁﬁfgd by
flash chietrategresomet-Zpyridinesudonitlichtprileni t h et hyl acetate / hexanes /

di chl oronet hane (1:5:4). The product fractions were

AN NHE- o >
Cl

10 18.2 _
| ' The compounds provided in Table 2 were prepared using commercially
available intermediates and/or using the intermediates and methods described in the

examples above.

Ra Rb Re Rd mp (°C) or m/e
18.3 H H CF; 172-174°C
184 (1 H CF, 111-113°C

H
H
18.5 H H COCH; H 434.7
- 18.6 H Cl Cl H 460.9
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concentrated and the residue obtained was :triturated in hexanes to provide.
the title. conpound as a white solid (200 ng, 37%, np 96-98 C. Oxidation
of 17.1 to sulfoxide 17.2 d S(OCH3 S OOd 17.2. 10 Conpound 17.1 was
oxidized to the correspondi ng sul foxide using, Oxidation to sulfoxide

pot assi um per oxymonosul fate in met BXAdIPAdl Bicet one. The reaction was -

noni tored by TLC. A L has co the nmixture was
filtered and the f ﬁ%lrga%‘&g’&/ﬁslﬁ\%g% W&eﬂaﬁ%& %?}3%]%%469@#)1%304, filtered

and conasmidyatxgohitrdbezews(ldug. was purified by chromat ography on silica,
eluting with 50% to 15 100% et hyl acetate / dichl oronet hane. Sol vent was
removed fromthe product fractionsl and the residue was triturated in
hexanes. The white solid product s col Lecteqdoby filtration to provide
121 nmg of 17.2 (63%, rrp 127-12B8 C.} EXA 18 20 This exanple illustrates
the preparation of 18. a d I Cl OO0 d 60 d 15.1 18.1
The title conpound was prepared in.a %anner sinilar to Exanpl e 3,

begi nning with 3-pyridyl sul fonyl chlorideB(335 ng, see Exanple 6) and
3-chloro-4-(3 42 chloro-5-pyridyloxy)aniline (411 ng, 15.1) with the
addition of a catalytic amount of 4- djgpethyl am nopyridine. Wen the
react%on was conpleted by TLC, the m xture was filtered to renove am ne
salts’ The fi Itrate’ﬁé@n‘é‘érﬂ%}wmgpb@lzam(awhléahieﬁomdéelw$amU54cfxloecda by flash

chr omat ogkaBaMsI QRrSddntifed ﬁ%@@%r&eﬁ&é&y C?, I%ﬁémpﬁgl lggégr&ggg%\}gg rtll%e the 5

product fractions were co concent
triturat egmpound.

1HNMR(4OOMHZ DMSO-dg) 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, T = 9.3, 2.6 Hz, 1H), 7.94 (dd, ] = 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

DuY ;
o _. »
g

_ _ ‘ , Br
15 : 20.1
Using the method of Exa.mple 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-dy) 8 8.32(d,J=2.1Hz, 1H),8.19(d, J=2.5
20 . Hz, 1H), 7.28 (dd, J = 2.4, 2 Hz, 1H), 7.2 (d, J=8.7Hz, 1H), 6.9 (d, J = 2.6 Hz, 1H), 6.62
- (dd, J=28.7,2.6 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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di chl oronet hane to provide the title conpound as a white solid (149 ng,
229%, nmp 164- 165 C. In a simlar manner, 18.2 (rrp 174- 175 O was
prepared from anil i ne 15.1 and 5-trifluoronethyl-2-pyridinesul fonyl
chloride. d CF3 g SNOO 0J:? d 10 18.2 The conpounds provi ded
in Table 2 were prea‘?éﬂmﬂgﬁﬁﬁiﬁﬁﬁﬁ@¢@hﬁmﬂq3“@vapmpmhéumngenﬂ&mﬁates and/ or

2 R O s TR AR e B R o e el S hodi o 18, 3 .
H CF3 H 1¢®cmba¢)ntmecmn®1ed—mﬁﬁs H 111- 113C 18.5 HH COCH3 H .434.7 18.6 H

d d H460.9 15 43 EXAMPLE 19 This exanple illustrates the preparation of
3-brono-4-(3-chloro-5- pyridyl oxy)ni t%oé)ler%zene (19.1). d
apie :

QQ L

n

Ra Rc Rd mp (°C)
202 C H ci H . 114115
203 H H SCH; H 160-162

20.4 H H S(O)CH; H 169-171

Slmllarly, 20.5 was prepared from aniline 20.1 and 5- tnﬂuoromethyl 2-
pyridimesulfonyl chloride, mp 202-204 °C.

20.5

CF3

10

EXAMPLE 21

This example illustrates the.pfeparation of 5-(4-nitro-2-methoxypﬁehoxy)—
3-chloropyridine (21.1).
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N0O2 O J:;~, Br 19.1 5 3-Brono-4-fluoronitrobenzene (available from

Rei del ) and 5-chl oro-3- pyridinol were conbined using the procedure
described in Exanple 1, to produce the title conpound. 1HNVR (400MHz,
DMSO-d6) 6 8.61 (d, J = 2.6 Hz, 1H), 8.57 (d, J = 2.2 Hz, 1H), 8.49 (d, J
= 2.5 Hz, 1H), 8.24 (4, J = 9.3, 2.6 Hz, 1H), 7.944@d, J = 2.4, 2.2 Hz,
10 1H), 7.3 (d, J = 9.0 Hz, 2H. M5 (El): mz 333 (25, MrH), 332 (15, M+H),
331 (100, MrH), 330 (XD, MH), 329 (76, MrH). EXANPLCE,20 This exanple
illustrates the pre i on of 3=bromo=4=¢3-chl org dyl oxy) ani line
"(20.1). d NH2 N 1 Using the nethod of Bxg 1\%&

3-brono-4- (3-chl oro- pyrl‘c‘fyl oxy) ni trobenzene (19. 1) > converted to the
title conmpound whichGhas used directly irmgsub reactions. | HNWR |
(400MHz, DVMSO-d6) 6 8.32 (d, J = 2.1 Hz, 1H), (d, J =25 20 Hz, 1H),
7.28 (dd, J = 2.4, 2 Hz, 1H), 7.2 (d, J = 8.7 1H), 6.9 (d, J = 2.6 Hz,
1H), 6.62 (dd, J =8.7, 2.6 Hz, 1H. M (El): e -304 (5, MrH), 303 (35,
MtH), 302 (20, MrH), 301 (100, M+H), 300 (15, M+H), 299 (90, MrH). 44 The
conpounds provided in Table 3 were prepared.using 20.1 and conmercially
avai | abl e internedi ates and/ or using the internedi atles and net hods
described in the exanpindsottbmed fladlavhecBarged 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
anhydrous DMF (16 mL). The mixture was heated at 100 °C for 18 hours. - The

n

temperature was then increased to 1305C for an additional two hours, after which the
.rea.ction 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 éthyl acetate. The
combined extracts.were dried over MgSO, and filtered. Solvent was removed from the
10 filtrate under vacuum aﬁd the crude product was purified by flash chromatbgraphy on
silica gel (5% hexanes in CH,Cl, as eluant) to provide the title compound (1..42 g, 93%)
" as a yellow solid. MS ESI m/e: 281.1 M +_H).'

EXAMPLE 22
15 ' ~ This _exainple illustrates the synthesis of 5-(4-amino-2-methoxyphenoxy)-
3-chloropyridine (22.1).
‘ 'NO, | . NH,
OMe OMe .
Cl O Cl O
P P
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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| ' : Hd H114-115
R G Rb Ol OORaBr RaRbRe Rd np(C 20.20 |
58. 3CH H SCH3 H 160-162 20.4 H H S(O CH3 H 169-171 Sinilarly, 20.5 was

[ i di | f onyl
fromaniline 20 1 and 5-trifluoromethyl-2- pyridinesu
ELlegtralr Sg 202-204 C. O CF3 NHS 1~ 1 ~ SSONBr , 20.5 10 EXAWLE 21

Thi s exar%&?glﬁ 1F thercratroung develensgarary darkafro®n calon). tVB- E5T e hosiy phemnoxy) -
3-chlorogyyidine (21.1). 45 NO2 NO, -~ OMe Ov O 4 Cl YlINZ2L1 A3
round- bot tomed fl ask was charged with 2-chl oro-5-ni t_r oani.sol e (1. 0_. g,

EXAMPLE 23
5 ' This example illustrates the synthesis of 5-(4-(2,4-

dichlorobenZenesulfonamido)-Z-'rnethoxyphenoxy)-3-c_hlbropyridine (23.1).

NHz . /@/ \NH
| | cr

AN
7~ OMe OMe
Cl~_O Gl A0
L |
N N
22.1 a 231

A round-bottomed flask was charged with aniline 22.1 (96 mg, 0.39
mmol), 2,4-dich16robenzenesulfonyl 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 combmed organic portions were dried over MgSOy 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 tltle compound (69
mg, 40%) as a white powder. '
'HNMR (400MHz) (a’6-DMSO) 6 10.81 (1H, s) 8.29 (IH d, /=2.1 Hz);
8.11 (lH 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=8.7Hz, 2.1 Hz); 7.20 (1H, dd, /~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, /=8.7 Hz, 2.5 Hz); 3.65 (3H, s). MS ESI m/e: 459.0. (M +H).

EXAMPLE 24
This example illustrates the synthesis of 5-(4--

25 methylsulfonylbenzenesulfonamido-2-methoxyphenoxy)-3—chl_oropyridine (24.1).
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5.49 mmol, Avocado Chem cal Co.), 5-chloro-3-pyridinol (750 ng, 5.76 nmol,
Aldrich Chemcal Co.), cesiumcarbonate (1.97 g, 6.04 muvol, Aldrich

Chem cal Co.), and 5 anhydrous DWMF (16-nL). The m xture was heated at .100
C for 18 hours. The tenperature-was then increased to 130C for an -
addi tional two hours, aftegg which the reaction was agi owed to cool to room
tenperature. The reaction|nixture was poured i Rl of distilled
water, and extracted threestimes with 300 L ef acetdte. The conbi ned
extracts were dried ove . 30 Nt enoved from'the
10 filtrate under vacuuky apd.the c.Lude_pLé’HQ& was puflified by flash
chromat ography on silicaJgel Q¥é hexanes in CH2Cl2 as.e nt) to provide
the title conpogpd g, 939 as a yeIIow solid. MSTESI Pie: 281.1 (M
+. H). EXAMPLE 2

5- (4- am no- 2- net hoxlyphe oxy)- 3-chl oropyri di ne :
a od o rr 211 s the nitro conpound
prepared in Exanple 21 (1.54 g, 6.56 Mol ) was conwgrted to 1.38 g (99% of
the title conpound as an _off- 20 white solid. The product was used without
further purification (updhlstanding several 46 daysdimn air the conpound
devel oped a very damk tile Q¥ I MPLE 23
5 This exanple jllustrates ﬁgﬂl(gflv%% ﬂllgglmggo m%ed%ﬁ%% %pﬂocedwe@esm%

di chl oro éﬁ?@lﬁe?szuFtﬁﬂmwlﬂb}ﬁ@mgrf@&ﬂomylpbmfd:w&n&eqhB@h@gDcormd,hﬁ%l( 23.1).
A OS5\ NAdrfeh 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.
1 _
HNMR (4OOMHZ) (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, /=4.5 Hz, 2.2 Hz); 7.08 (1H,

4, J=8.6 Hz); 6.93 (1H, d, /=2.4 Hz); 6.70 (1H, dd, J=8.6 Hz, 2.4 Hz); 3.67 (3H s); 3.28
10 (3H,s). MS ESI m/e: 467.0 (M - H).

EXAMPLE 25

This example illustrates the synthesis of 5- -(4- acetylbenzenesulfonamldo 2-
_ methoxyphenoxy) -3-chloropyridine (25.1).

%
NH, - \S<
: . NH
O
OMe '
. OMe
: O
_ |
N =
N
15 - ' 221 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 chioride, 26 mg (0.33 mmol) of pyridine, catalytic DMAP, and 2
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Ove CI OO O O NN 22.123.1 A round-bottoned flask was charged
‘with aniline 22.1 (96 ng, 0.39 mml), 2, 4-dichlorobenzenesul fonyl chloride
(104 ng, 0.42 mmol, Maybridge Chemical 10 Co.), pyridine (28 ng, 0.39

mol , and a catal ytic amount of DMAP (Aldrich
Cheni cal %@o%? %@W#eé’s h{c‘:ﬁf dihE Kitlg comperah & anam duehde@2 mem é S es avedtt i on
m xture wasdstirred at.roomtenperature for eight hours. The resulting
m xture was then diluted with 15 nL of dichl or onet hane and washed

successi vely with 16MNMRofOOMMICE-BMB®) § he.52 TiTe, Ho8rhd (EY, QUani g por ti ons
were dri hr h a plug of silica gel t9d renove
basel i ne%dloo rﬁlrtnj‘\fg %Ql{ivﬂ%?a@?g% érﬁo%lé %o(ﬂfﬂ IEI‘)ré Jg=f41fl Heat. éf&h,(gﬂ OmelH,

resuliind, $ve$ 6HR6.98 IHLtrdaUegl@Hk iyt ound (69
ng, 40% 31 2V)’ae pgwder ' b(eﬁlg 8%9%8@%1% &ﬂ% ggﬁo
8.29 (1 K-?aﬁcﬁ 399 (Hpy M Sﬁshm/e(ﬂﬂll@d .Héz Hz): 8. 07 (lH d J=8. 5 Hz) ;.
788(1HdJ20 720(1Hdd
J=4.4 Hz, 2.1 Hz): IH%S‘}HZE’I %ﬁ%gd”i‘dlz—gs)i WSYWW%F& manalmez’hl pad theg. 68
(1H, dd, apppiateisnlf@ns chivyide3. 65 ( 3H, MS ESI mie: 459.0. (M + H).
EXAMPLE 24 This exanple illustrates the synt hesis of 5-(4 25

nmet hyl sul f onyl benzenesul f onam do- 2- net hoxyWEﬁ- chl oropyridine (24.1).

47 02 NH, SI-1 Me02S Ow o Ove Gy
_ 1\& /@ Sz
0 0
|
| OCH,4

10 252 Z=N
253 Z=CH

EXAMPLE 26

This examplé illustrates the preparation of 5-nitro-2-(3,5-
15 . diflucrophenoxy)-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 descnbed in Example 1, to produce 6.6 g of the title
compound . ' .
20 'HNMR (400 MHz) (CDCl3) 6 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, J=9.6 Hz, 1H); 6.821 (m,
1H); 6.722 (m, 2H). '
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N 22.1 24.1 The title conpound was prepared using the general procedure
described in Exanple 22, starting with 150 ng (0.61 mmol) of the aniline,
155 ng (0.61 mol, Aldrich Chem cal Co.) of 4-nethyl sul fonebenzenesul fonyl®
chloride, 48 ng (0.61 nmmpl) 5 of pyridine, catalytic DVAP, and 5 nL of

met hyl ene chl ori de IPBSHNEH AynRe keporot haitrabeneondtoibp@iig, Asasnmib) aidees: (67
g, 24% 4Jas i | d ! z)~ (d6- 0,5 10.63 (1 H s); 8.3
0 (1H d, Jozof%h-gﬁ%v§& dé’glfﬁn fﬁ:ﬁ%’?ggylo%‘?%i@md ,3’3%3‘6“99?6“1)&@)'&); 7.27
(1H, dd, bgeznBriz(262)2mpiAB2-13608. (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 (3Hs); 3.28 10 (3H, s). M ESI
me: 467.0 (M- H). EXAMPLE 25 Thisjexanple illustrates the synthesis of

5- (4-acetyl benzenesul f onamni do- 2- oxyphenoxy) - 3=chl oropyridine (25.1). 0O
NHz sl ~ 11// 00 Ow --~ (C O V0N 15 22.1 25.1 The title
conpound was prepared using the gpf e described in Exanple 7, starting

with 82 ng (0.33 mmol) of aniline 22.1,]72
acet yl benzenesul fonyl chloride, 26 ng
DVAP, and 2 48 niL of nethyl ene chlor
(92 ng, 65% as a white solid. 1H i R{(400MHz) (d6-DvsO) 5 10.52 (1H, s);
8.29 (1H, d, J=1.9 Hz); 8.10 (3H, m; &&N92 (2H, dd, J=8.0 Hz, 2.3 Hz);
7.23 (1H, dd, J=4.5 Hz, 2.4 Hz); 7.06g461H, 5 d, J=8.6 Hz); 6.93 (1H dd,
J=8.6.Hz, 2.4 Hz); 11@{. 70 (1H, dd, J=8.6 Hz, 2.4 Hz); 3.65 _

3 NMR' (400 MHz) (DMSO-dy) 6 8.72 (d, /=2.0 Hz, 1H); 8.165 (dd,

J=8.8, 1.9 Hz, 1H); 7.422 (d, /=8.8 Hz, 1H); 7.227 (m, 1H); 7.103 (m, 2H).

g (0.33 mmol ) of 4-
pl ) of pyridine, catalytic
The title conpound was produced

EXAMPLE 27

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

10 difluorophenoxy)benzonitrile (27.1).

CN
271
Using the method of Example 2, 5-nitro-2-(3,5-diﬂuorophenoxy)-
‘benzonitrile (26.1, 6.6 g) was converted to.the title Compdund (5.47 g, mp 80-84°C)
which was used directly in subsequent reactions. _

15 "HNMR (400 MHz) (TFA/DMSO-ds) § 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, /=9.2, 2.4 Hz,
1H); 6.727 (dd, J=8.4, 2.0 Hz, 2H). o |

Similarly, 3-amino-4-(3,5-difluorophenoxy)benzonitrile (27.2) was

prepared from 26.2.
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(3H, s); 2.60 (3H, s). M5 ESI me: 431.1 (M- H. In a simlar manner, 25.2
and 25.3 were prepared fromaniline 22.1 and the appropriate sulfonyl
chloride. C1 1 CF3 1~ OS OZ OCH3 10 25.2 Z=N 25.3 Z=CH EXAMPLE 26 ThIS
exanple illustrates the preparation_of 5-nitro-2-(3,5- .15
di fl uor ophenoxy) -benzonitrile (26.1). F NO2. F O CN 26 1 g
- 2-Chloro-5-nitrobenzonitrile (4.6 gA 25 mvol) and 3, 5- dlfluorophenol wer e
conbi ned usi ng the procedure desc d in Exanple 1, to produce 6.6 g of
the title conpound. 20 ' HNVR (400 (CDC13) S 8.598 (d, J=2.8 Hz, 1H);
. 8.396 (ddd, J=9.3, 2.8, 1.2 Hz 1M ~3@59 (d, J=0.8 Hz, 1H); 7.044 (d,
-J=9.6 Hz, 1H); 6.821 (m 1H); 6.722 (m|2H). 49 In a simlar manner,

4-chl oro-3-nitrobenzonitrile (4.6 g, 25-r NFand 3, 5- difl uorophenol were
conbined to produce 6.9 g of 3-nitro-4 bh- di f | uor ophenoxy) - benzonitrile
(26.2), np 132-136 C. F F ONO CN

27.2
‘ '"HNMR (400 MHz) (DMSO-ds) 6 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
S commerciaﬂy available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.

Table 4
Rd
1,: P ’ Rc
foleran
F o Ra
CN
Ra Rb Re Rd mp(°C)or
m/e
27.3 cl  H Cl H 4527
27.4. H H  OCH, H 4148
27.5° H H I H 510.6
27.6 H H CO)CH; H 482.7
27.7 H H CF; H  141-144°C

10
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5 1HNMR (400 MHz) (DMSO-d6) 6 8.72 (d, J=2.0 Hz, 1H); 8.165 (dd, J=8.8,
1.9 Hz, 1-H); 7.422 (d, J=8.8 Hz, 1H); 7.227 (m 1H); 7.103 (m 2H).
EXAMPLE 27 This exanple illustrates the preparation of 5-am no-2-(3.5- 10
di fl uor ophenoxy) benzonitrile (27. ]ﬁ 5 F O27.1 Using the nethod of
Exanple 2, 5-nitro-2-(3, 5- difluor'Up%ﬁgﬁ;P—&o' enzonitrile (26.1, 6..6 g) was
converted to.the tihieccameilngiri®s hé @epddi 0843 Wwhich was used
‘directly in subsequent reactions. 15 1HI\}|)\/R (400 MHz) (TFA/ DMBO-d6) 6 11.2
~(br s, 2H); 7.083 (d. J=9.2 Hz, 1H); 7.077 (d, J28Hz 1H); 7.033 (dd,
J=9.2, 2.4 Hz, 1H) 6898 (tt, J=9.2, 2.4 Hz, 6727(dd J=8.4, 2.0 .
Hz, 2H) Si:ml . 3La7mno4(35 i oropheno y)b nzonltrlle(27 2) was
prepared fro T 0\ F NH W@ dg)y 6 7.14
(d, J=2.0 Hz; ; 6—7‘6’(dd J=8. , 2H); 5.60
(s, 2H). The corrpoun s prC(Dw ded Yy Table 4 were prepg Nu%g;%\zj. 1 and 5
comercially dvailabl e substitut ed enzenesul fonyl c i dg's‘and/ or using
the internediates and met hods described in the exanples above.”Table 4 Rd
F/ Rc CN

cn
¥
-
E

‘ 28.1
3—Amino-4-(3,5-diﬂuorophenoxy)benzonitrile (201 mg, 27.2) and 2.4-

n

dichlbrobenzenesulfonyl chloride (302 mg, Maybridge), were combined in a similar

- manner to that described in Example 3, then heated to 40 °C. The crude product ob‘;ained
after workup was purified by flash chromatography on silica, elutln0 with
dlchloromethane The product. fractlons were concentrated and the residue was' tnrurated

with diethyl ether to provide the title compound as a wh1te solid (150 mg, 3 7%) mp 197-
10 200 °C

EXAMPLE 29

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

dlchlorophenoxy) benzommle (29. 1).

Vel

15 ' 29.1
2-Chloro-5-nitrobenzonitrile (0.9 g, 5 'mmol) and 3,5—dichlorophenoi were
combined using the procedure described in Example 1, to produce 1.5 g of the title
compound, mp 188-190 °C.
'HNMR (400 MHz) (CDCl3) 4 8.597 (d, J=2.4 Hz, 1H); 8.397 (ddd,
20 .J=9.2,2.8,0.8 Hz, 1H); 7.360 (dd, /=3.2,2.0 Hz, 1H); 7.089 (dd, J=1.6, 0.8 Hz, 2H)
7.008 (d, J=9.6 Hz, 1H).
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~~\V R FOI OORa Ra Rb Re Rd np(Cor me 27.3 A HO H 452.7
27.4. HH OCH3 H 414.8 27.5 HH I H510.6 27.6 HH COCH3 H482.7 27.7
HHCF3 H14.1-144 C 10 51 ..-EXAWLE 28 This exanple illustrates the
preparation of 28.1. F NHZ OdC &AI\HLJZJOI - PL O/ i CNos~~1 _\ F
S\~ O0OO0d \'l OO0OC CNZ28.1 o _
3- Ami no- 4- (3, 5-di f ITllﬁJsr@@h@ﬂ@ﬂ;ﬁk@ﬁ@i&@|ﬂréﬂa!rﬁi&12&;5-5ﬂ§noz23\—g%3- and 2, 4- 5

di chl orohenzenesul fonyl chloride (302 ng, Maybridge re conbined in a
simlar ﬁﬁ:ﬁfﬂgi’pl}e&ol‘}?&?n@é@éﬁ ®8d)i n Exanple 3, then heated to 40 C. The
crude product obtained after wor(lﬁup was purified by flash chronatography
on silica, eluting with dichlorofrethane. The product-fractions were

concentrated and the residue was i turated. W tkgdi ethyl ether to provide
‘the title conpound as a white (150 %, ‘np 197- .
| ' Cl O o _
| | CN -
30.1
5 To a solution of 5-nitro-2-(3,5-dichlorophenoxy)benzonitrile (29.1,15g)

1n 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 rﬁL 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
co_fnpound 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
1 ) Re
NH
o S Rb
| d o g
cr” "0 o Ra
| CN
Ra Rb Rc 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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10 200 C. EXAMPLE 29 This exanple illustrates the preparation of _
5-nitro-2-(3 ,5- dichl orophenoxy)-benzonitrile. (29.1). A NO) d p CN

15 29.1 2-Chloro-5-nitrobenzonitrile (0.9 g, 5 nol) and 3, 5-di.chl or ophenol -
were conbi ned using the procedure described in Exanple 1, to produce 1.5 g
of the title conpound, np 188-190 @H;HNMR (400 MHz) (CDCL3) 8 8.597 (d,
J=2.4 Hz, 1H); 8.397 (ddd,- 20 J=9 2.8, 8 KRy, 1H); 7.360 (dd, J=3.2.
2.0 Hz, 1H); 7.089 (dd, J=1.6, O. 008 {d, J=9.6 Hz, 1H). 52
EXAMPLE 30 This exanple illustra e pu ation of . 5-am no-2-(3.5-

di chl or ophenoxy) benzoni tri | g,(39. 1) GO AdNTH, O __g CN 30.15 To a_
solution of 5-nitro-2-(3,5-dichlorophenoxy) zonitrile (29.1, 1.5 9g) in
ethyl acetate (45. nL) was added stannous chloride dihydrate (5.47 g). The
m xture was heated to 85C for 30 mnutes during which tinme a thick white
precipitate formed. - The reaction vesseﬁld/as_ cool ed and the m xture wgs
treated with 100 m2-0Ohlo8s-5-dNrdiR! e - b - 1] extracte
twice with ethyl acetate. The c%niltr?g%?sdgg’zi#%:g’?gh%%ﬁ?g@%seﬂag@éb #ried over
MySO4 ané e 3te eprabingd deing thequoendire ddstabell infixatriptd B to pesdueumsh tdl ch was -

used Wt BQo R0 RHCaL i 0N MB e 279 (MkH).

5 "HNMR (400 MHz) (DMSO) 5 8.84 (d, J=2.8, 1H); 8.44 (dd, /=9.3, 2.8
Hz, 1H); 7.07 (d, /=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,

~ H,CO e ; _ '
CN _

32.1
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 resultihg mixture was cooleéd 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-dy) & 6.95-6.87 (m, 3H); 6.25 (t, J=2.2 Hz,
1H); 6.04 (d, /=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
corrimercially available substituted benzenesulfonyl chiorides and/or using the -

- intermediates and methods described in the examples above.
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The conpounds provided in Table 5 were prepared using 30.1 and
commercial ly available substituted benzenesul fonyl chlorides and/or using.
the internedi ates and net hods described in the exanpl es above. 15) Table 5
RO d RR \ ~~S\\\ Rb d O~-NHH ORa CNRa Ro Re Rd np (O 30.2d H
C H 143-144 - 30.3 H H CF3 H 148- 149 TabJenéPLE 31 This exanple illustrates
the preparation of 5-nitro-2-(3,5- 20 di met hoxyphenoxy)be. nzonitrile
(31.1). 53 OCH3 01) H3COCN 31.1 2-Ch|oro-5-nih&gbenzonitriIe (5.3 g) and
3, 5-di net hoxyphenol (4.5 g, Al drich) were conbi usi ng the procedure
described in Exanple 1, to prodyeg,the title. cor Rlc as a brown solid. 5
1H NVR (400 MHz) (DNBC» 5 8.84 |d, 3J=2.8, &g)' : (dd, J=9.3, 2.8. Hz,
1H); 7.07 (d, J=9.3 Hz, 1H); EXAMPLE 32 This

exanple illustrates the pr epa atlon o] nt@de- 3, 10
di met hoxyphenoxy) benzonig di4e a
CN .
Ra Rb Re Rd mp (°C) or
. m/e
32.2 Cl H -l H 477
323 Cl H CF; H 101-105°C
324 H H I H 439
32.5 H H OCH; H 162—1645C :
_ EXAMPLE 33
5 | This example illustrates the preparation of 3-methoxy-4-(3,5-
~ difluorophenoxy)-nitrobenzene (33.1). '
F
/©/N02
F @)

y
OCH;

33.1
' 4-Chloro-3-methoxynitrobenzene (2.64 g) and 3,5'—diﬂuorophenol
(Aldrich) were combined using the pfocedure 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-dy) § 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).

In a similar manner, 3-methoxy-4- -(3,5- dlchlorophenoxy)mtrobenzene
(33. 2) and 3-methoxy-4-(3,5- dlmethoxyphenoxy)mtrobenzene (33.3) were prepared

beginning with 3,5-dichlorophenol and 3,3—d1methoxyphenol, respectively.

55



NH, H CO OCN 32.1 To a sol ution of : .
5-nitro-2-(3,5-di chl orophenoxy) benzonitrile- (31 1, 8.76 g) in ethyl
acetate was added tin chloride (33 g). The m xture was heated to reflux. for
one hour. The resulting m xture was cool ed and 0.5 N sodi um hydr oxi de _
sol ution was added 157to induce the precipitaPfdn of tin salts which were
renmoved by filtratio The filt at e s concgntrated to prOV|de 7.5 g of
the title conpound @ or ang ot 1 d "Wwhi ch aquent

reacti ons wthout pcati 0 NI\/R (400 S 6.95-6.87
(m'3H); 6.25 (tg-d=2 Z 6y R 5.49 (s, 2H)

. 3.70 (s, 6H). 20 The conpounds i

and commercially avail abl e sub8€ii ut ed benzenesul f onyloghl ori des and/ or
~using the rnternediateS*and nmet hods described in the exanpl es above. 54
Table 6 Rd OCH3 CRc NH\ / I SRo OOAORa H3COCN Ra Rb Re Rd np
(O or me 32.2 C HO K477 32.3 G HCF3 H 1Q43105C 32.4 HH I H 439

32.5 HH OCH3 H 16 64C EXAVPL
%3]2 g-methox E % 5-dichlorophenoxy)nitrobenzene

1
HNMR (400 MHz) (DMSO-dg) & 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, /=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-dg) § 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, /=2.2 Hz, 1H); 6.207 (d,Jj=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 correspondlng aniline denvatlve usmg the Raney nickel procedure of Example 2. The
aniline derivatives were then converted to.the compounds shown in Table 7 using
commercially available substituted benzenesulfonyl chlorides and/or using the

intermediates and methods described in the examples above.

15
Table 7
Rd
Re
NH\
- //S\\O I Rb
0O
OCH,
Ar_ Ra Rb Rc Rd mp(°C)
33.4 3,5-dichlorophenyl Cl H Cl H 128-131
33.5 3,5-difluorophenyl H H CF; H 141-143
336 35-dichlorophenyl H H  CF,  H  165.16¢
33.7 3,5-difluorophenyl Cl H Ci _. H | 120-124
33.8 3,5-difluorophenyl =~ H H OCH; H 129-133
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-5 This exanple illustrates the preparation of 3-nethoxy-4-(3, 5-

di f | uor ophenoxy) - ni trobenzene (33.1). F NO2 F OOCH3 33.1 :

4- Chl or o- 3- et hoxyni trobenzene (2.64 -).and 3,5-difl uorophenol. (Aldrich)
wer e conbi ned using the procedure described in Exanple 1 and heated to 10.
- 125C, to produce the titl &rconpound Ra a Rhi ck Rer owmR®i | Mipiaty solidified
on triturati %ﬁ%ﬁ]ﬁ alnol ovyield 1.33 g of 33.1. as a red
solid. 1HNMR 400 S 7.963 (HS J43. 6 H, 1H)00-703903 (dd,
J=8.8, 2.7 H23,311)H) o?—d&néﬁoﬁﬁgheﬂy‘sﬁ 8atz, H): @035 fm 1I—.})7 2§ 796 (m 2H);
3.909 (s, I-% 15In simlar manner,

3- met hoxy- 4- 1. dleﬂ %ﬁ%ﬁwlmtﬁbben&nqu}% 2H and 92-95

3- met hoxy- 4- (3, 5- di met hoxyphenoxy) ni t robenzene (33.3) were pr epar ed

begi nni ng W|th 3, 5-di chi orophenol and 3,5 -di nmet hoxyphenol, respectively.
55 C1 OCH3 N2 NO, d O OCH3 O OCH3 OCH3 332333332 : -
3- et hoxy- 4- (3 5- d| chl orophenoxy) rEXAMBDEQﬁe HNI\/R (400 MHz) (DVvsO-d6) 8
7.960 (d, J=2. ’T I—%x q{) J=8.9, 2. , 1H); 7.394 (t, J=1.7
He, 1H): 7.3 0 (d. M gragplp illug tes the symthesis Oﬁ&{whlor@uﬁ.@nylzﬁ) 3,907 (s,
3H). 33. By&dﬁaém&yg%}ﬂ&omlﬁgﬁ%yphenoxy) ni trobenzene 'H NVMR (400 MHz)
(DVBO-d6) 8 7.910 (d, J= 7.862 (dd, J=8.8, 2.6 Hz, 1H); 7.064"
(d, J=8.8 Hz, 1H); 6.353 (tNHj 2. 2 Hz, IH); 6.207 (d, stgé12 Hz, 2H);
3.927(s, 3H); 3.716 (s, 6H) L

_ _ CN CN
. Cl -0
_ Cl
1 Y
/ .
Pz

: N N
5 2.1 34.1

- Aniline 2.1 (3.11 g, 12.69.m_1n01) Was converted to the corresponding -
_sullfonyl chloride according to the procedure of R. V. Hoffman (Org. Syn. Coll. Vol., VII
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 cdmpotind 35.1.
H
SO,Cl /-E:rN\so2
' 1

_ CN CN

Cl ' -0 Cl O

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 chlorosulfpnyl—Z-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, 89%).
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10 Each of the nitr'obenzene derivati ves (33.1, 33.2 and 33.3).were reduced
to the corresponding aniline derivative using the ‘Raney nickel procedure
of Exanple 2. The ani | ine derivatives were then converted to the conpounds

shown in Tabl e EWI al I avai | abl e substituted benzenesul f onyl

chlori des and/ or ﬁ%ﬁg{% %)r(ﬁ% MBe3 6 dAd Ttbtlhod8. 68 ¢ 8Ky d bed .§ Hzj;he

exanpl-es 8861D(\1H dlﬁ:;)_Ta % N EECHS Ar Ra Rb Rc Rd
33,4 3 picg SRS soratey: 892 Bta Bd §9&|(flfhéfiophenyl H

np( ) 5-di chl or ophenyl
H CF3 H/12%2 ﬁzz%—%@ H2)37 861 cﬂzﬁrdcbrfg:gﬂnerryi JH2H BE3 7H7 Y8R gresﬁg@)

3,5-difl ophenylg K¢ 3.8 3, 5-di fl'uor opheny] HHOCHBH
199,133 \BE ‘%‘?"&a 8@?@?_— OB&%C&&%& I/, 5)%4 Adt-Abxyphenyl O H A H
100- 163 33.10 3, 5-di net hoxyphenyl d H CF3 H 72-79 33.11 -

), 5-di net hoxyphenyl HH OCH3 H 92-95 EXAMPLE 34 This exanple illustrates

the synthesis of 5-(4-chlorosul f ortEXAMPEEa®6phenoxy) - 3- chl or opyri di ne

(34.1). NH _ SQ2CL I%-gﬂmp%"il}ust%t% thg synthesis of compound 36.1.
‘H
S0,Cl 50,
e
N \/\CN
f' U
N : N
34.1 : _ 36.1

The title compound was prepared using the method described in Example
10 35, starting with 4-acetylanﬂin_e ( 100 mg, 0.31 mmol, Aldrich Chemical Co.), 5-(4-
chlorosulfony1—2—cvanophenoxy)-3-chloropyridine (62 mg, 0.46 mmol), pyridine (36 mg
0.46 mmol), catalytic DMAP, and 3 mL of methylene chloride. The title cornpound 36.1
was obtained as a white solid (120 mg, 92%) .
'H NMR (4OOMHZ) (a’g-DMSO) 6 10.53 (1H, s); 8.58 (1H, d, /=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

ThlS example 111ustrates the synthesm of 5-(4- chlorosulfonyl 2-
chlorophenoxy) 3-chloropyridine (37.1).
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N 52.134.1 Aniline 2.1 (3.11 g, 12.69 mml) was converted to the

~correspondi ng sul fonyl chloride according to the procedure of R V. Hoffnan

(Org. Syn. Coll. Vol., VII, 508-511), yielding 770 ng (18% of 34.1 as a
white solid. MS ESI nme: 331.0 (M+ H 10 EXAMPLE 35 This exanpl e
illustrates the synthesis of I\H“brrpound 35.1. H S2C oSOz CNCN C1 O
C ONN 34.1 35.1 The tit conpound was prepared using the nethod

described in Exanple 3, sta Wi th 4-iodoaniline ng, 0.6197 mmol ,
Al drich Chem cal Co.), 5-(

chl or osul f onyl - 2- cyanophenoxyj- 3=¢hl or opyri di ne (136 1}131 mol ,
34.1), pyridine (Ak&?rrg 0.6 1197 mmmol ), catalytlc DVAP, and'3 ni of

met hyl ene chl ori de. fct was obrarned whi0e solid (187 nmg,
89% . 57 1HNWR (400 b (d6-DVBS0) 6 10.57 (1H, ),- .62 (1H d, J=1.8 Hz);

8.60 (1H, d, J=2.2 Hz)~ 8728 (1H. d, J=2.4 Hz); (1H, d, J=2.2 Hz);
7.93 (1H, dd, J=8.9 Hz J2=2.3 Hz); 7.61 (2H, dd NI, ,=8.8 Hz J2=2.0 Hz):
7.17 (IH, d, J=9.0); 6.9%1 (2H dd, J1= 8.8 Hz J=2.03Fz). \MS ESI nie:

509.9 (M- H. 5 EXMNBh&E186 (Thios:, %Wqﬁﬂn%l)'wlds%ﬁﬁéﬂeﬁstotﬂtﬂeecosryegi[)gneqsrrlr? of

- conmpound . 3§0nvl ch{gn SQ2CL N SO 2 NI

de 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.

S0,Cl ' ~

Cl

Cl 0
N/ P
N
37.1 ' 38.1

10 ' The title compound was prepared using the method described in Example

35, startlng with 4-iodoaniline (101 mg, 0 46 mmol), S- (4 chlorosulfonyl 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) (ds-DMSO0) § 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, /1=8.7 Hz J,=2.2 Hz); 7.61 (2H, dd, /1=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 ESIm/e: 518.9 (M - H).
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Clo N\J N 34.1 36.1 The title conmpound. was prepared using the nethod
described in Exanple 10 35, starting with 4-acetylaniline (100 ng, 0.31
mol, Aldrich Chemcal Co.), 5-(4-

chl or osul fonyl - 2- cvanophenoxy) - 3-chl oropyri dine (62 ng, 0.46 mmol),
pyridine (36 ng, 0.46 mol), cataE@@ﬁﬁIIﬂﬁ§2 and 3 rnL of nethylene

hloride. The titl d whi t lid (120 nm,
5250) TH VR (400ME) AL B 1B S  Tes RRgluB i 14, °0  9=1. 6 HoY!
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
J2=2.2 Hz): 7.86 (1H, dd. 8.8 Hz J2=2.5 Hz)r RGO (RH dd, J=8.8 Hz

J2=2.0 Hz); 7.13 (1H, d, J=8.7 Hz); 6.93 (2H =8. 8§ 'Hz J2=2.0 Hz);
2.61 (1H, s). M5 ESI me:. 42§, H) . ok 2 20 THi s exanpl e
illustrates the synthesi$

chl or ophenoxy) - 3- chl or op 1) _ g d O--y C1\
p NI ~ N 151 37.1 Anil . : : ) ~wasFcqnverted to the
correspondi ng- chlorlde 37.1, according to the procedure of R V.
Hof f man (Org. : itlelcompound was :
obt ai ned as a sllgh [ ESl me: 338.0 (M +
H) . EXAMPLE 38 This ustrates the synthlesis [of conpound 38. 1.

37.1 : ' 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 1nethylene chlonde After workup, 39.1 was obtained as a white solid (130 mg
93%).
'HNMR (400MHz) (ds-DMSO) 510.94 (1H, s); 8.54 (1H d, J=2.0 Hz);
10 8.44 (1H, d, /=2.2 Hz); 8.01 (1H, d, /=2.1 Hz); 7.90 (1H, dd, J;=4.4 Hz J>=2.2 Hz); 7.86

(2H, dd, J1=8 .8 Hz J,=1.6 Hz); 7.75 (1H, dd, ;=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-

d1bromophenoxv)3 chloropyndme (40.1), 5-(4-amino-2,3 -dibromophenoxy)-3-
chloropyndme (40.2), and 5-(4-amino-2,3 ,3-tnbromophenoxy)-.a-chloropyndlne (40.3).

NH, NH, NH,
Br | Br Br Br
Br B
) T
Cl ' O T
' X - I AN © ' CI\E\KO
= : ' = l
N N N
40.1 402 403
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. fo ' he title conpound was
H S®ClLsozCl d Od O NN 37.138.110T
prepared using the nmethod described in Exanple 35, starting with 3
4-iodoaniline (101 ng, 0.46 mmol), S-(4-chlorosul fonyl0 4%3 chl ?); ophgg;)g?lg;t o
ridine (104 , 31 mmol ), pyridine (35 nyg, nmo
E)Irc/lﬁ\lgr Og%d 3 nm E)f n@ﬁ@i%oéﬁlo@mfdebrommmwoﬂﬁa bvmﬂﬁloﬁp)*aaﬂﬂl@“{‘z@i)ﬁx

MHz) . (d6- DMBO) 5 10.50 (1H, s);
v A L R T et ) bt e

H Mkt of 1hﬂ|ao¢t1H201d2>¢a2 rémbized; azZot@Jp1c£Hl’J'hsu§jcdhex‘l1jres% A thi el
761 (M T 0 bg). 7.22 (1H A
31-8. 8 sz!j*ssedéb@ y31ng/éﬁgguqﬁué agifg @‘h@ M}LIGOHB Iav&QWE@MabEd?:ﬁtH&hsl

x@C SO C1 d
GO N R s R Bl R B Xicines oY et hod of

Exanpl e ggdmm sulfate, filtered and concentrated under reduced pressure. The products were
separated by chromatography to provide 5-(4-amino-2,5 -dibromophenoxy)-3- -
chloropyridine (40.1, 32%), 5-(4-amino-2 ,3-dibromophenoxy)-3- chloropyridine (40 2,

 15%), and 5-(4-amino-2,3 ;3 ,5-tribromophenoxy)-3 -chloropyridine (40.3, 13%).
10 - 40.1: 1HN]\/1R(4OOMHZ DMSO-ds) 8 8.35 (d, J = 1.5 Hz, 1H), 8.22(d,J
—7>Hz 1H), 7.46 (d,J = 1.0 Hz, 1H), 7.39 (dd, J = 2.3,2.6 Hz, 1H), 7.14 (s, IH) 5.6 (s,
2H). MS (EID): 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). | _ ,
140.2: "HNMR (400MHz, DMSO-dj) 5 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‘88Hz 1H), 6.49 (d, J = 8.8 Hz,
1H), 5.7 (s, 2H). MS (ED): 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: '"HNMR (400MHz, DMSO-dg) § 8.36 (d, J=2.2 Hz, 1H), 8.26 (d, J
=2.4 Hz, 1H), 7.63 (s, 1H), 7.48 (dd, ] =2.4, 1.9 Hz, 1H), 5.65 (s, 2H). MS (ED): 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-dibror_noph_enoxy)-3-chloropyridine ('41.1)7.
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5 startlng with 4-acetvlaniline (55 ng, 0.41 mmol),
5- (4-chl orosul fonyl - 2- chl or ophenoxy) - 3-chl oropyridine (92 ny, 0.27 nnDI)
pyridine (33 ng, 0.41 mol), catalytic DMAP, and 3 nL of inethylene
chloride. After workup, 39.1 was obtalned as a white solid (130 ng, 93%.
"H NVR (400MHz) (d6-DVMSO) 5 10.94 (1 s) .“4 (1 H d, J=2.0 Hz); 10
8.44 (1H, d, J=2.2 Hz); 8.01 (1H, fj 7.90 (1H, dd, J1=4.4 Hz
J2=2.2 Hz); 7.86 (2H, dd, J1=8 .8 HADJZ; .6 A7) 7.75 (1H, dd, J1=8 .7 Hz
J,=2.2 Hz); 7.23 (3H, m. M5 ESI me:| 435.0 H). EXAMPLE 40 15 Thi s
exanple illustrates the preparakion ofl 5- (443 , 5-
di br onophenoxy) 3- chl or opyri di ne (4 N 3 -dlbronDphenoxy)-3m
chl oropyridine (40.2), and 5-(4-am
, 5-tribromophenoxy) 73-chl oropyri di neg(40-3). NH2 N4, Nz Br Br Br Br - Br
Br Br C OC OCLONN 40.1 40.2 20.3 80 To a 0.1 M solution of
3- brono- 4- (3-chl oro-5-pyri dyl oxy) ani l'ilne (20.1) in acetic acid was added
bromi ne (Al drich). The resi ~oI.‘|on was stirred for two days. Most

was adjusted to pH 6 using 4 eous NaGH The aqueous | aver was
extracted with ethyl 5 acetate>apd the conbi ned organic portions were
washed with brine (2X), dried over sodigmsulfate, filtered and
concentrat ed under g #ﬁ@g B essure. The products were separated by

chr omat ogr aphy to pSr N Kl [0 O%ﬁﬁ‘izﬁtﬁﬁ?lf@andii%}bﬁﬂbbr@mwe{@xywmr opyri di ne

and 5 (g s e e RIS B S e iugy T

and 5-(4-am no-2,3 ,5-tn*bronopheno or opy
chloride usmg the method of Example 3.

s "HNMR (400MHz, DMSO-dg) § 10.6 (s, 1H), 8.47 (bs, 1H), 8.33 (bs, 1H),
79(s LH), 7.8 (d, ] = 8.8 Hz, 1H), 7.68 (bs, 1H), 7.61 (d, T = 8.8 Hz, 1H), 7.57 (s, 1H
52 (s, 1H). MS (EI): m/z 593 (6, M+H), 592 (4, M+H), 591 (27, M+H), 590 (10, M+H)
_589 (50, M+H), 588 (10, M+H), 587 (45, M+H) 586 (3, 1 M-H), 585 (17, M+H).

10- ' ' EXAMPLE 42

This example illustrates the preparation of 5-(4-amino-2- cyano -3-
bromophenoxy))-3- chloropyndme (42.1).

NH,

. Br

Cl (@)

42.1
3-Cyano-4-(3-chloro- 5- -pyridyloxy)aniline (see Example 2) was combined

15 with bromine in acetic acid i In a manner similar to that described in Example 40 to

“produce 5~(4-amino-2-cyano-3- -bromophenoxy)-3- chloropvrldme (37%) after
chromatography.
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L ) 6 8. = 1H), 8.22 (d, J =
10 40.1: ' H NVR (400MHz, DMBO-d6) 6 8.35 (d. J = 1.5 Hz,
2.5 Hz, | H), 7.216(.d, J=1.0H, | H, 7.39 (dd, J = 2.8, 2.6 Hz, IH),381
7.14 (s, | H, 5.6 (s, 2H. M5 (El): mz 383 (18, MrH), 382 (10, M+H)

00, MeH), 378 (7. MeH), 377 (50, MeH).
%5’2 'V."L') ngg%(%w%@@%@(l N@@és)éi 8144:@2(1Hz1 8Hi)J1H§8§” ((de—Jz; 15
6,49 (0, L B o gty Ret & e 07T bl 3 B0y g1 P, 50
(10, MeH)Y13B11HYS, 83\4’5H§H) BBKS (E15,m/z BRS K0, VBAD), Gl@gb D), 33821({0? MtH)

DVBO- d6) 5 8 2 Hz, 1H),
37;6(?8 1\%@2 3321%\@%%7& %%Ngg 1H), 7.48 (dd, J { 2 4 1.9 Hz, 1H),
5.65 65, 2H). MB (E 1): mz 463 20 (10 MrH), 462 (5, MrH), 461 (50, MH),
460 (12, M+H), 459 (100, M+H), 458 (12, -M+H), 457 (85, MrH), 456 (5f H) ,
455 (25, M+H). EXAMPLE 41 This exaEﬁlAé\IPleJ@trat es the preparation o

gul(?oglgméldgl)cgl grgl E%& elﬁg%f)tra?sém s 4P - (@ 41dighlorabenagne- o\ s o HN

do) - 2,

Br \ C sBionamido Nc4§nol35;r<61ﬂo Rerbx glj- s RhRk@ReRzERNAS YH f onanm

5rd| brQ nQohenO<y§ 3- chlor opy$| di nSe‘) was prepar eggl n"39% yi el d from 40. 1 .

and 2, 4-di chl orobenzenesul fonyl cKloride using the method of Exanple 3.
H-NVR (400MHz, DMs O-d6) S 10.6 (s, ONI-,D&O8 47 (bs, 1H), 8.33 (bs, I H),

NH
Br
Cl
CN
Cl 0

Pl

N

431

10 ' 5-(4-(2,4-dich1orobenzenesulfonamido)-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—d6) 6 10.7 (s, .lH) 8.59(d,J=1.6 Hz, 1H),
8.53 (d, J—7Hz 1H), 8.05 (bs, 1H), 7.9 (s, 1H), ’784(d J=8.4Hz, 1H), 7.6 (dd, J = 8.4,

1.6 Hz, 1H), 7.41.(d, T = 8.8 Hz, 1H), 7.01 (d, ] =92 Hz, LH). 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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7.9 (s, 1H), 7.88 (d, J =8.8 Hz, 1H), 7.68 (bs, 1H), 7.61 (d, J = 8.8 Hz,
1H), 7.57 (s, 1H 7.52.(s, 1H). M5 (El): nP& 593 (6, MtH), 592 (4, MtH),
591 (27, MrH), 590 (10, M+H) 589 (50, M+H), 588 (10, M=H), 587 (45, MtH),
586 (3, MtH), 585 (17, M+H). 10 EXAMPLE 42 This exanple illustrates the
preparation of 5-(4-am no-2-cyano-3- brongphenoxy))-3-chl oropyridi ne
(42.1). Br CN Cl o 42.1 3-Cyano-4;(3-chl oro-5-pyridyl oxy)aniline (see
Exanpl e 2) was conbined 15 with brompe”inacetic acid in a manner simlar
to that described in Exanple 40 to
5- (4- am no- 2- cyano- 3- br onophenoxy) - 3-¢ opyridi ne (37°/c) after
chrorratography. 62 1H NVR (400MHz, DVSO-db) 6 e#4 (d, J = 1.8 Hz, 1H),

8. 37 (d, 3 =2.2 H, 1 H, 7./ (dd, J =22, 1.8 Hz, 1 H, 7.13 (1 /2ABq,
J 9.1 Hz, 1H), 7.11(1/2A§ .OHz, 1H), 5.83 (s, 2H). Ms (El):
rﬂz 328 (30 M-H) , 327 (13, I\/H—i) 326 100, M+H), 325 (10, MH), 324 (75,
MrH) . 5 EXAMPLE 43 This exanple ]| rates the synthesis of

5-(4-(2, 4-di chl or obenzene- N '

sul f onam do) - 2- cyano- 3- br onophenoxy) - 3- chkgr opyridine (43.1). Cl oo NH Br
Cl CN Cl1 oN -

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-
- 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 solution of aqueous sodium hydroxide (50 fnL), once with
brine (50 mL) dried over Na,SOy, and.concentrated under vacuum. The crude solid was
punﬁed by column chromatography (0-2% MeOH in CH;C1,) to furnish 133 mg (50%)
of the title compound as a brown solid. :

10 ' 1I—INI\/]R(4001\/II-IZ DMSOd6)6827(dJ 2.2 Hz, 1H)817(d J=26
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 (ED): 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 111ustrates the preparation.of 5-(4-(2,4- d1chlorobenzene-

: sulfona1n1do) 5-bromo-2- methoxyphenoxy) 3- chloropyrldme (45 1).

o Cl
N
/S
NH
Br
Cl
OCH,



43.1 10 5-(4-(2, 4-dichl orobenzenesul f onam do) - 2- cyano- 3- br onophenoxy) - 3-

chl oropyridine was prepared in 28%yield from42.1 and '

2, 4-di chl or obenzenesul fonyl chloride using the nmethod of Exanple 3. 'HNWR-
(400 MHz, DWMSO- d6) 9 %0 7(%5’, 1H), 8.59 (d, J = 1.6 Hz, 1H, 8.53 (d, J =
2 Hz, 1H), 8.05 (-bs,'( 1@4' ?}@OTPQ?HZPPES,SUIfoml(id)-S:brmn&l&néihoxﬂﬁbenoﬂy)%-(dd, J

= 8.4, 18udrobvii o AL (deod S8 8 Hz, 1H), . 7.01 (d, J = 9.2 Hz, 1H)
VB (El): mfgg%%% ﬁggar%éléégf4’3‘{@9&%‘?ué%@l%ﬁﬁl%@?ens@%w@ylmm.
EXAMPLE 4dhlomdesusenaapinecthod offExaatpds3t he preparation of |

5- (4- am no- 5- br ono- 25 henox -3-chloropyridine (44.1). 63 NH,
o oo "o & N i T ARG 8 SRS (TSt e
5- (4- am n@; 2=ree3 Hexymyenopy ) =% ¢ 1,0 rd_di ) 0 |,,.22.1) in
CH(2012 a{l 0 C was a%gj;d 2()%) 4%6(?{}1& {%?bgg'-6§?§f ﬁ%&&'@@ﬁa‘c@eﬁn@d&ﬁ4 ny,

0. 82 ol 8-0:%ah Eds 1 H).)7.45Ttse LB A2 (dAg S al4)tliOHZ \WES), 519'9@61@'1)?3.%92(5 Z}phours at
s 1),

anbi ent t a e CLi xture was diluted with CH2C1I2 (50 nl),
washed t WlIéI gggxf/&' Hﬂ{ ?EEQSM%ﬁ 8%125)@10%%503%9 §419, YRy 34504 ¥IIED SHLY70,0nce
with briMeH)SB2niy, MeHE)esuops MM¥aBSO4, and concentrated under vacuum. The
crude solid was purified by colum chromat ography (0-2% MeCOH in CH2Cl12) to
furnish 133 ng (50% of the title conpound as a brown solid. 10 1H NWVR
(400¥blz, DVMSO-d6) 6 8.27 (d, J = prLE g 8.17 (d, J = 2.6 Hz, 1H), .
7.26 (dd, J =2.3, 1.9 Hz, 1H), 7. , . 6.64 (s, 1H), 5.38 (s, 2H),
3.65 (s, 3H). MS (Ei exan&meanﬁtr(ataethel\ﬁﬁarat%ﬁpof(sl&,m{ldﬂd)s-bl%%}o-&.l00, MEH)
332 (16, c%@phenggﬁ)—%?&lor%ykgding (34%1 4 2

NH,
Br
Cl
cl ' O
=
N
46.1

5-(4-Amino-5-bromo-2-chlorophenoxy)—3-chloropyridine was sjrnthesized

15 (43%) in a similar manner as described by Example 44 using 3-chloro-4-(3-chloro-5-
pyridyloxy)aniline (15.1). _
- 'HNMR (400MHz, DMSO-dq) § 8.35 (d, J = 1.9'Hz,:lH),.8.23 d,J=25" |
Hz, 1H), 7.48 (s, 1H), 7.41 (dd, T = 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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.15 EXAMPLE 45 This exanple illustrates the preparation of
4- (2, 4-di chl or obenzene-
guffogalnldo) 5- br ono- 2- nethoxyphenoxy) 3-chloropyridine (45.1). d .00
NH Br I OCH3 C O N45.1 64 .
5-(4-(2, 4- d|chIorobenzenessulfonanldok? /?fomﬂ-z-nethoxyphenoxy)-3 :
chl oropyri dine was prepared in 25%yvyie ro
2, 4- di chl or obenzenesul f onyl chlorldhﬂﬂ3|n. ° A s g e
BTN WRUE e e P A
' Hz, 1 7 = ! o 7 : :
?dg J = F% 6, 2.2 Hz, 1H), 7.45 (s Hﬂ, 7.42 (dd, J = 2.4, 1.9 Hz, 1H
6.99 (s, 1H), 3.65 (s, 3H). I\/B(EI)\ 2&37 (58, MrH), 538 (10, MtH), 538
(iOO, N@FD, 540 (20, MrH), 54 (7Q§\ MH) | 5_42a§ilg,n grkb, 543 (25, M+H). 1
MPLE 46 This exanple illuStrate e prepar on L
,E¥?ﬁ-anino-5-bronn-2- chl or ophenoxy )-3-ch{oropyr|d|ne (46.1). Nz Br
Cl ClLO?T46.1 N

> net hod of Exanple 3. 1HNMR

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 1HNMR(4OOI\/IHZ DMSO-de) 8 10.6 (s, 1H), 8.47 (d, ] = 2.2 Hz, 1H),
8.34.(d,J=2.6 Hz, lH) 7.89(d, J =2.1 Hz, 1H), 7.88 (d, T = 8.6 Hz, 1H), 7.7 (dd, J =
2.3,2.2Hz, 1H), 7.6 (dd, J = 8.5, 2.0 Hz, 1H), 7.55 (s, lH) 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, MH) 544 (25
M-H), 545 (35, M-H), 546 (5, M-H).

3

10

EXAMPLE 48 ,

This example illustrates the preparation of 5-(3-chloro-4-amino-2- -(N-
ethvlcarboxamldophenoxy)) 3-chloropyridine (48.1) and 5- -(5-chloro-4-amino-2- (N
. 'ethylcarboxam1dophenoxv)) -3-chloropyridine’ (48.2).
NH
2 NHZ
Br
NHEt NHE!
Cl _ ‘ AN O O al
P |
N
15 48:1 | 48.2

To a 0.1M solution of 5-(4-amino-2- -(N- ethylcarboxamldophenoxv)) -3-

chloropyndme (1 g, 3.6 mmol, prepared as described in U.S.S. N. 09/234 ,327) in AcOH
was added bromine (194 uL, 3.8 mmol) and the resulting solutlon was stirred for 2 days.

" Most of the AcOH was azeotropically removed using hexanes and the resulting solution
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5-(4-Anino-5-bronD;2-chIorophenoxy);S-chIoropyridine was synthesiZed' 15
(43% in a simlar manner as described by Exanple 44 using '
3-chl oro-4- (3 chloro 5- pyridyloxy)aniline (15.1). "H NVR (400MHz, DVMSO d6)
5 8.35 (d i ?P 1H), 8.23 (d, J = 2.5 Hz, 1H), 7.48 (s, 1H), 7.41
(dd, J = ‘53543 justed jo,ph 61%111% & 4hBaqueous sglutich, EN{GH. Th aqMDub Ei(v)gr wadl z 333
(55, MtH)extraddqd ¢ @p 36 (12, MrH), 337 (40, M+H), 338
20 (5, MrH). EXAVPL 5 ?‘gtéé\%a |“8Mj}H‘¥“|dJ§? ?%[é@ge@ AEZapicd pearaiersvaed ~
- 5- (4- (2, 4wdiectito e beuepenbrine solution (100 mL), dried Na,
sulfonanld%£ 5- bronq?z chl or gphenoxy) - 3- %h %r%ﬁ?rﬁh?%@ Fﬂfoﬁ$mkggdd Q@ O
NHS Br LYacspmg h&-,:nide sohd was punﬁed by chromatography (50-100% EtOAc in
5-(4-62, 4EQMQ£ ) &y Rbenzane s, ono; 2- C loro henoxy 3

P Ety %% oy| %dijﬁf’wgl%a 3

chl or opyri di ne’ was prepar Bterials

2, 4- di chldhropenatedhmsisriibnyiihe demmrmdeua@we@ thaerdaﬁltohpﬂozé% Fgrﬁé%g%'ﬁ 3. 5 1H
NI\/R 400 8.34 (d,
( ﬁg%’iﬁmff}cg?‘@?‘“ﬂjm“% @gi@%m% barsislsz&jmoﬂ%somwas wtljte 7. (

(dd J—solst’S 2.2 He, 7.6 (dd, J = 8.5, 2.0 Hz, 1H), 7.55 (s, 1H),
7.47 (s, 1H. M (El): mrz 539 (40, MH), 540 (10, MH), 541 (100, MH),
542 (20, MH), 5434880, BNMR ( 25DMSKdS) § 8B4, (0355 2MEAN H) 5646 (5. M H) .

1.0 XA i_S e_preparation of
5- (31(Eh| 2“?’35%% Qo %Qwhﬁ’hy#é@b%%%gh&ﬁé 5. Hk RI8r(@plyT B He, (48. 1)
_and 5- (51&h) Bil dpehand AC-RHENH), 0.91 (t, T = 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).
1
48.2: 'H NMR (400MHz, DMSO- -dg) 8 8.3 (d, ] = 1.75 Hz, 1H), 8.23 tJ
= 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, ] = 7.2 Hz, 2H), 0.88 (t, J = 7.3 Hz, 3H). MS (ED): 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—ethylcarboxarhido)phenoxy)-ﬁ%-chlofopyridine (49.1).
00 Cl _
IS
Br oy l
_ Ccl -
CH;.
cl O CONHEt
r
N
49.1
The title compound was prepared in 67% yield from 48.1 and 2,4-
dichloro-S-inethylbenzenesulfonyl chloride using the method of Example 3.
: , _
H NMR (400MHz, DMSO-dy) 6 10.41 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H),
25

8.35(, 7=5.4Hz, 1H), 8.31 (d,J = 2.5 Hz, 1H), 7.85 (bs, 2H), 7.6 (dd, ] = 2.3, 2.2 Hz.
LH), 741 (s, 1H), 7.39 (s, 1H), 3.14 (pentet, T = 7.2 Hz, 2H), 2.34 (s, 3H), 0.94 (t, =72
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et hyl car boxam dophenoxy)) 3-chloropyri dine (48.2). NHZ NHz Br Br NHEt

NHEt CI OO0 CL OO 15 48.1 48.2 To a 0.1Msolution of
5- (4-am no- 2- (N-et hyl car boxam dophenoxy))-3 chloropyridine, (1 g, 3.6 nmol,

pr epar ed SGI, in S. N.-09/234,327) in AcOH was added brom ne
(194 .ilL, ﬁfs? %%W‘g%rﬁt@g; 6{} #%78%%?&)1}9@ @41 ME-Fors 9ne(20,SVIHHY, Sel4 {1, M-Hays;

Most of t(t’»e DO[CHI)-ISW 183 eatmPRLHE R hexanes and the resulti ng
solution 66 was adjs(usted tg ph?G é@fﬁggy&@ g}&gﬂous sol ution of NaOH The
aqueous | aver was extracted three tinmes with EtOAc (50 nL) and the

conbi ned organic |ayers were washeg tw ce -vvith an aqueous brine sol ution
(100 m.), dried over Na-)SO4, and under vacuum The crude

~ solid5was purified bmmh&&whm&@ﬂﬁ%%ﬁ&(ﬁ E%D%R' I S#ésxanes) to

separ at eé{igg 1J[??goducts 48.1 and 48.2 fro fal's and

di brom n OnpReRzePgTE fongmid s (Y- eﬁiyhladmmirﬁddopﬂi&mkig)eﬁcﬁl%?dy At @ phed
(1-3% MeOH in CH2Cl12) to furnish 478 ng (360 of 48.1 and 19§1 ?f@% of
48.2 as white .solids. 48.1: 'H NWR ( &oowz Dl\/50d6)6837(t J =5.2
Hz, 1H), 8.3(bs, 10 1 H), 824(d 2.2, | H, 7.38 (m 1H), 6. 94
(d, J =8.8Hz, | H, 6.84 (d, J 8. 8NTD 3.1 (pentet, J = 7.0 Hz,
2H), 0.91 (t, J = 7.1 Hz, 3H). I\/B(EI): (80, M+H), . 371 (15,
MeH), 372 (100, MeH), 373 (18, M) ) 48.2: 'H NVR (400MHz,
DVBO-d6) 6 8.3 (d, J = 1.75 Hz, 3 (t, J =5.4.Hz, 1H), 8.2 (d, J =
2.0 Hz, 1H), 7.34-7.28 (m 2H), = 1.6 Hz, 1H), 3.08 .15 (pentet,
J=7.2 H, 2H), 0.88 (t, J = 7.3 Hz, CREHEEI): mz 370 (80, M+H), 371
8,

3
(15, MeH), 372 (100, M-H), c&@[e%rmm, 374 (25, M+H). EXAMPLE 49
- P S

N

50.1
| The title compound was prepa!red"m 28% yield from 48.1 and 2,4-
dichloro-benzenesulfonyl chloride using the method of Example 3.
1HNl\/[R (400MHz, DMSO-d5) § 10.5 (s, 1H), 8.44 (4,7 =2.1 Hz, 1H),
= 5.6 Hz, 1H), 8.31 (d,J=2.3Hz, 1H), 7.9 (d,J=2.0Hz, 1H), 7.85 (d, ] = 8.6
Hz, 1H), 7.62 (dd, J = 2.4, 2.1 Hz, 1H), 7.59 (dd, T = 8.6, 2.2 Hz, 1H), 7.41 (s, 1H), 7.38
(s,1H), 3.14 (pentet, ] = 7.0 Hz, 2H), 0.94 (t, J = 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). . -

10
834 (t,J

EXAMPLE 51
This example illustrates the preparation of 5- (a-bromo 4 -(2,4- dlchloro 5-
methylbenzenesulfonamldo) 2-(N- ethylcarboxam1do)phenoxy) -3- chloropyndme (51.1).

68



This exanple illustrates the preparation of 5- (5- brono- 4- (2, 4- dlchloro 5-
20
nethylbenzenesulfonan1do)-2-(N—ethyIcarboxanldo)phenoxy)-S-chIoropyr|d|ne
(49.1). OOCl ~~So HNBr d CH3 d CONHEt N 49.1 The title conpound
was prepared in 67%vyield from 48.% '

di chl or o- 5-i net hyl benzenesul f onyl
1H NWVR (400N+E DMSO- d6) a 10. 41 (s
8.35 (t, J 5.4 Hz, 1H), 8.31 |5 Hz, 1H), 7.85 (bs, 2H), 7.6 (dd,
J = 2.3, 2.2 Hz, 1H), 7.41 (9 BrlH), 3.14 (pentet, J = 7.2
Hz, 2H), 2.34 (s, 3H), 0.94 (t, J /5 7. 67 Hz, 3H). M5 (El): mz 597 (8,
MH), 596 (25, MH, 595 (20, MH, ’59 MH), 593 (30, MH), 592
(100, MH, 591 (12, MH), 590 (50, MH). i
illTustrates the preparation of
di chl or obenzenesul f onam do) - 2- ( N-
(50.1). C1 Ohs 0 HNC Br C1 CON
prepared in 28%yield from48.1 and

hIdﬁ( e u3|ng the nmethod of Exanple 3.
gy 8-48 (d, J = 2.1 Hz, 1H), 25

arboxanldo)phenoxy) 3-chl oropvri di ne
O 50.1 The title conpound was
4

51.1
‘The title compound was prepared in 37% yield from 48.2 and 2, 4—
dichloro- 5-methylbenzenesulfonyl chloride using the method of Example 3.
'HNMR (400MHz, DMSO-ds) § 10.39 (s, 1H), 8.55 (t, 1H), 8.42 (d, 1H),
5 831(d, I1H), 7.89 (s, 1H), 7.88 (s, IH) 7.6 (dd, 1H), 7.12 (4, 1H), 7.02 (d, 1H), 3. 14 |
(pentet, 2H), 2.35 (s, 3H), 0.94 {, 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,
Br
- . OMe -
cl = -
7 |
N

44.1 - 52.1

Compound 44.1 (1.20 g, 3.66 mmol) was converted to the title compound
15 using the general procedure of R. V. Hoffinan (Org. Syn. Coll. Vol., VII, 508-51 1), to

prov1de 1.26 g (84%) of 52.1 as a clear oil WhICh was carried on without purification. MS
ESI m/e: 412.0(M+H).
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di chl or o- benzenesul fonyl chloride using the nethod of Exanple 3. 10 1H NWR

(400MHz, DIVISOd6) 6 10.5 (s, | H), 8.44(d. .J =2.1 Hz, 1 H) 8.34 (t, J

=56 H, | H, 831 (d, J=23H, | H, 7.9 (d, J:20HzIH),7.85
= 9

6 (
H, 7.41 (s, | ,738E€@§_MIH)L_$14(pentet J = 7.0 Hz, 2H),

(d, J =86 Hz, | H, 7.62 (dd, J = 2.4, 2.1 H, | H, 7.59 (dd, J = 8.6,
52 He, |

0.94 (t, J = 7.3 Hzqy3 8 584 (25, MtH), 583
(18, l(\/H—I), 582 (70, wmamggiﬁ%%’m%ﬁ?fep%% O?i%ﬂm (15 579H%12 MiH) |

578 (50, M+H). EXAMPLE 51 This exanple illustrates the pr eparat i on of -

5- (3-brono-4-(2, 4-di chl oro- 5- Cl

nmet hyl benzenesul f onam do) - 2- ( N- et hyl car boxam do) phenoxy) - 3- chl or opyri di ne
(51.1). 68 C S NH C Br CH3 CONHEt Cl1 N'51.1 Thetitle conmpound was
prepared in 37%yield from48.2 and 2, 4- dichl oro-5- | benzenesul f onyl
chl oride using the nethod of Exanple 3. 'HNVR (400 SO d6) 5 10.39 (s,
1H), 8.55 (t, 1H), 8.42 (BOLH, 5 8.31 (d, 1H), 7.8°% 1H), 7.88 (s,
1H, 7.6 (dd, 1H, 7.12 (d, |1H), 7.02 (d, 1H), 3.14 (pentet, 2H), 2.35 (s,
3H), 0.94 (t, 3H. I\/BB(r ' Wz 599 (8, MtH), 598 (25, "dh-H), 597 (18,
M+H), 596 (70, M+H), 595 M+H), 594 (100, MH), 593 12, M+H) , 592 (50,
M+H) . EXAMPLE 52 10 This & illustrates the sgnthe

. s of
5- ( 5- br ono- 4- chl or osul f onyl @ dine (52.1).
Cl 0
\]fﬁ/ . OMe
N/ Cl AN O

52.1

53.1

4- Chloroamlme (73 mg, 0.57 mmol, Aldrich Chemical Co.), 5- (S-bromo-
4-chlorosulfonyl- 7-methoxyphcnoxy)-3 chloropyndme (236 mg, 0.57 mmol), pyridine
(45 mg, 0.57 mmol), catalytic DMAP, and 2 mL of methylene chloride 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, /=2.4 Hz); 7.74 (1H, s); 7.64 (1H, dd, J=4.4 Hz, 2.2 Hz); 7.52 (1H, s); 7.31

((2H, dd, J=8.8 Hz, 2.1 Hz); 7.14 (1H, dd, J=8.8 Hz, 2.1 Hz); 3.83 (3H, 5). MS ESI m/e.
435.0 (M - H). -
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NHz SOZC1 Br Br Ove omre C OC ONN 44.1 52.1 Conpound- 44.1 (1.20 g,
3.66 nmmol ) was converted to the title conpound 15 using the general
procedure of R V. Hoffinan (Org. Syn. Coll. Vol., VII, 508-511), to
provide 1.26 g (84% of 52.1 as a clear oil which was carried on w thout
purification. M5 ESI me: 412. 0( MEMAMBIFSONVPLE 53 This exanpl e

illustrates the pregﬁggi i 7SO 2 Br O\ d \ OQw
d r ON 52.1 53. &1‘?@?%‘%}&?’%}%@?%?%“&)0%4 Al drich Cheni cal

.Co.), 5-(5-bromo 5 4 chlorosulfonyl 2- nethoxyphenoxy)rB-chIoropyridine (236
.nmg, 0.57 mmol), pyridine (45 ng, 0.57 mmol), catal ytjc DVAP, and 2 nL of
nmet hyl-ene chl ori de were conbi ned wusing the general +1e{hod of ~Exanmpl e 35.
The title conpound was obt ai ned (245 ngy, 85% as 4

SO,CI
HN

30,

Br

| o

7 1
> =

. OON

52.1 . : 541

In a manner similar to that described in Example 53, 4-iodoaniline (83 mg,

W

0.38 mmol), 5-(5-brorno-4—chlorosulfon’yl—Z-methoxyphenoxy)-3-Chloropyridine (155 _
-mg, 0.38 mmol), pyridine (30 mg, 0.38 mmol), catalytic DMAP, and 2 mL of methylene -
chlonde were combined and stlrred After workup, the title compbund was obtained (162

mg, 73%) as a whlte solid. |

_ _ 1H NMR (4OOMHZ) (dg-DMSO) 6 10.80 (1H, s); 8 43 (1H, d, J=2.0 Hz);

‘ .10 831 (1H, d, J—24Hz) 7.75 (1H, s) 764(1H ‘dd, J—44Hz 2.2 Hz), 758(2H m); 751
(1H, s) 6.95 (lH dd, J=8.6 Hz, 2.2 Hz); 384(3H s). MS ESI m/e: 592.8 (M - H). .

EXAMPLE 55

This example illustrates the préparation of 55.1.

O

OMe

52.1
71



! 400MHz) (d6-DVBO) 6 10.80 (1H, s); 8.43 (1H, d, J=2.0 Hz); 10 8.30
(TH!\INE,(JSZA )Hz§ 7.74 %1H, s); 7.64 (1H, dd, J=4.4 Hz, 2.2 Hz); 7.52 glg,s
s); 7.31 (2H, dd, J=8.8 Hz, 2.1 Hz); 7.14 (1H dd, J 8.8 Hz, 2.1 Hz);

(3H, s). MS ESI mle; 435.0(MH. 70 EXAVMPLE 54 Th|s exanpl e |IIustrateZ .
t he preparation of I@&@ames@m@{tﬂhamnbaimlﬁ\m;ﬁaﬂ)%tylﬁi;hﬁb N 5

' ' 3, 4-iodoaniline
54.1 In rmﬂn&&no‘% L |58 rof8-4-Bth 48 815}'/136-me hoxyp & )lcv _aSChloropyndme
mol.

(83 ng, 5
b S4B DI PheRIX LadeRIrVaRy hidh Rg (455 no,
g gg lrar:rgr(%l()ﬂmghDoﬂonm )prr}/dm (38 éf]rrroslnl)o cat a?y{y?lc DVAP, an Bg“ni

et hyl enéj)léth@ﬁ?%? la’éd Fée Q?SH%’Peﬁie?’dldéHEe& i“rftes aioringo; e twkerdonmounbevatsl tle

d obasn as a white solid. 1H NVR (400MHz)
fggp%ﬁ/gqo 810, égg?%ﬁ%%%%mf%@ d, J=2.0 Hz); 10 8.31 (1H, d, J=2.4

Hz): .7.75 (1H, s); F BMR (490Midz) (&'g-ﬂ)MSBZélB@(h’H)S) M@Qu&%ﬂ@ %92 8 (M

(.1 H N%EES%??M fg’éxa%??pY 2“%?&51%9‘%@1%% ?‘é;ﬂ% at—ﬂéh) 8f385(8H1m) 7031 S02C1 .

Br I O2 (1H, s) 6.95 (1H, dd, J=8.6 Hz, 2.2 Hz); 3.84 (3H, s). MSESIin/e: 509.0 (M - H).

- EXAMPLE 56 .
10 This eXample illustrates the preparation of 3-chloro-4-(2-
naphthylxoy)nitrobenzene (56.1).

of ;
o cl

. 56.1 ,
.To a 250 mL flask, were added 3-chloro-4-’ﬂuoro-m'troberizene

(Aldrich)(5.0 g, 28 mmol), 2-naphtol (Aldrich)(4.Sg, 31 mmol), CszCO3 (Aldnch)(9 78,
15 - 30 mmol).and DME (80 mL). The mixture was heated at 100 °C overmght After
removal of DMF under vacuum, the mixture was poured into water and extracted with
dlchlorornethane The organic solution ‘was then washed with brine, dried over
magnesium sulfate After filtration, the filtrate was concentrated under vacuum to glve a
.crude product Wthh was then chromatographed with eluent (30% dxchlorornethane /
20 hexanes) to give the title compound (6.8 g, 24 mmol, 86%)

EXAMPLE 57 _
This example illustrates the preparation of ‘compounds 57.1,57.2,573and
57.4. | | o
Compound 56.1 was reduced to the correspondirig 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 exé.mples above.
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HOMe Br d OOw NO O52.1 N55.1 71 In a manner simlar to that.
described in Exanple 53, 4-acetylaniline (69 ng, 0.51 mol),

5- (5- brono- 4- chl orosul f onyl - 2- net hoxyphenoxy) - 3-chl oropyridine (210 ng,
0.51 mml), pyridine (40 ng, 0.51 mml), catalytic DVAP, and 2 ni of

met hyl ene chl ori de were conbi ned and Eable8ed. After wor kup, the title
conpound was 5 obtained (192 ng, 74% as a white solid. 1H NNIIZ (400VHz)
(d6-DVMBO) 6 10.80 (1H, s); 8.43 (1H, d, J=2.0 Hz);, 8.31 (1 H d, J=2.4
Hz); 7.75 (1 H s); 7.64 (1 H dd, J=4.4 Hz, 2.2 . 7.5 8 (2H,n); 7.51
(1H, s) 6.95 (1H, dd, J=8.6 Hz, 2.2 Hz); 3. 84 (3H RcMS ESI in/e: 509:0
(M- H). EXAMPLE 56 10 Thi s e‘xarrpleillustrates i
3-chl oro-4-(2- napht hyl x6y)pit gber 58! NO,, C 56.1 To a
250 nL flask, were addeq 3- v obénzeR® (Al drich) (5.0 g,
28 mmol ), 2-naphtol (AI h) 4. Sg A 2ReB (Al drich)(9.79, 15 30
mmol )-and DME (80 nL). The m xture was heat ed at 100 C overnight. After
renoval of DVF- under vacuum ..the niftlure was poured into water and
extracted with dichloronet mame Ribe or gRei ¢ S@qut i gg/nas then washed with
brine, dried over @%esi umsul fate. After filtration, the filtrate was
concentrated under umt&gl veI‘é crube prochict Wﬁ ch was then

chromat ogr aphed wi t g7ej uent d130% chI or nmet ha hexanes) to give the
title conpound (6.8 g, 24 mol, MPLE 7 exarrplelllustrates
the preparation of éar#pound§{57 1H57 ZOCEIZ 3 gnd 438

EXAMPLE 58

. This illustrates the synthesis of 3-chloro-(2,4-dichlorobenzene-
5  sulfonainido)benzene (58.1).

Cl

Cl_ : N

58.1
The title cornpound was prepared using the method described in Example
3, startmg with 800 .mg (6.29 mmol) of 3- chloroamhne 1.53 g (6.29 mmol) of 2,4-
dlchlorosulfonquhlonde, 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 ESIm/e: 334.0 (M - H).

EXAMPLE 59
This example illus‘grates the synthesis of compound 59.1.
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57.4. Conpound 56.1 was reduced to the correspondi ng aniline derivative
(57.1) 25 using the procedure of Exanple 2, and converted to the conmpounds
in Table 8 using conmercially available substituted benzenesul fonyl

chl orides and/or using the internediates and nethods described in the
exanpl es above. 72 Table 8 RdARe / \' \ NH \ 1¢gl/ OSRhr 0110 Ra d Ra
Ro Re Rd me 57.2 A HO HA476 57.3 A HI HRKR34 57.4 HHOCH3 H 438
EXAMPLE 58 This illustrates the synthesis of 3 or o- (2, 4-di chl or obenzene-
5 sul fonai ni do) benzene (58.1). G d NHz OZS O 58.1 The title
compound was prepared usifiy the nmet hod descri bed in anple 3, starting
with 800.ng (6.29 mmol) o# 3-chloroaniline, 1. 6§;§ﬁ§6 29 mmol ) of 2, 4-

di chl orosul fonyl chl ori dd 7 mg (6.29 mmol) of p dine, catalytic OVAP,
and 10 nL 10 of nethyle z rlde The title co nd was obtained as a
white foam (928 ng, 449%%8 me: 334.0 (M

NH

Cl
58.1 59.1
A round-bottomed flask was charged with 330 mg (0 99 mmol) of 3-
chloro-(2,4- dlchlorobenzenesulfonamldo)benzene (58.1), 397 mg (2.97 mmol, Aldrich
Chemical Co.) of anhydrous aluminum tnchlonde and 2 mL of dry dlchloroethane Then

(W4}

'_210 mg (1. 19 mmol, Aldrich Chemxcal 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 méthylen'e' chloride, washed consgciitively
with 2N HCl and brine, dried over MgSO;, and concentrated to a dark oil. This was
further purified by silica gél flash chromatography (eluting with 1:24 ethyl

10 acetate: methvlene chlorlde) The resulting clear glaze was recrystalhzed 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,
/=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 (IH, d, J=1.9 Hz); 7.17 (1H, dd, J=8.4 Hz,
15  2.2Hz). MS ESI m/e: 473.9 (M - H).
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EXAMPLE 59 This exanple illustrates the synthesis of conpound 59.1. 73 O
- Cl1 CL ZSSNH d - OS-d NIHF O b~cl F 58.1 59.1 A round-bottoned
flask was charged with 330 ng (0.99 mmol) of 3

chl oro- (2, 4-di chl or obenzenesul f onani do) benzene (58.1), 397 ng (2.97 mol ,
Al drich Chenmical Co.) of anhydrouEXémﬁRLﬂmﬁtrichloride, and 2 nmL of dry
di chl or oet hane. ( Al drj Chem cal Co.) of

3, 5- d|f|uorobenzoyFﬂmﬁ?g%%ggg%g§$n%ﬁ%gngfgﬁ the deep red sol ution
was allowed to stir at roomtenperature overnlghtCl The reaction was then
diluted with 30 nL of nmethylene chloride, washed dqonsecutively wth 2N HC
and brine, dried over MgSO4, and concentrated to dark oil. This was
further purified by silica gel flash chronatogrd (eluting with 1: 24
ethyl 10 acetate:nmethyl ene chloride). The resul y el ear glaze was
recrystallized from etfler/hexanes to yield 273 mj (58% of a white solid.
1H NVR (400M+z) (d6-DMBQ 8 8.15 (1H, d, J=8.5 Hzps 7.91 (1 H d, J=2. 1
‘Hz); 7.68 (1H, dd.; 0) Hz, 2.1 Hz); 7.63. (1H, tNHI=8.6 Hz); 7.46 (1H,
d, J=8.4 Hz); 7.31 d J==7.8 Hz, 2.1 Hz);, 7.23 (1H, d, J=1.9 Hz);
7.17 (1H, dd, J=8.4 HZ 502.2 Hz). M ESI mie: 47339 (M- H). 74 EXAVPLE

60 This illustrates the §ynthe5|s_ai_cnnpqund 60. L d d
NH Cl
Cl
Cl
Cl
58.1 _ 60.1

The title compound was prepared using the method of Example 39,
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- dlchlorobenzoyl chloride, and 2 mL of dry dichloroethane.
The title compound was obtained as a white solid (139 mg, 32%).
) 'H NMR (4OQMHZ) (d-DMSO) 8 11.49 (1H, s) 8.15 (1H, d, /=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, /=2.0 Hz); 7.17 (1H, dd, J=8.4
Hz, 21Hz) MS ESIm/e: 505.9.(M - H)

EXAMPLE 61
This illustrates the synthesis of compound 61.1.
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OSNH CL2S NHCO C1 C1 00 C158.160.1 The title conpound was
prepared using the nethod. of Exanple 59, 5 starting with 286 ng (0.85 nmol)
of 3-chl oro-(2, 4-di chl or obenzenesul f onam do) benzene (58.1), 341 ng (1.02
mrol ) of anhydrous alum numtrichloride, 214 ng (1.02 nmmol, Aldrich

Chem cal Co.) of 3, 5-di chl orob#nzoyl chloride, and 2 nL ok,dry

~dichl oroethane. " The title conpound was obtained as a whitje solid (139 ny,
3299 . 1H NWVR (400MHz) (d6-DVB@A. 6 11.49 (1H, s) 8.15 (1H, Id, J=8.6 Hz); 10
7.97 (1H, d, J=3.8 Hz); 7.9 My d, J=2.1 Hz); 7.69 ( h, J=8.5 Hz, 2.0
Hz); 7.58 (2H, d, J=1.9 (1 H d, 1=8.4 Hz); H d, J=2.0
Hz);, 7.17 (1 H, dd, J=8.4 Hz). M5 ESI nie: 504 H) . EXAMPLE
61 This illustrates the syntt i | C C
SNHNH \ O OO I I " C ¢l

59.1 " 611
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-DMSO0) 6 10.96 (IH, s) 8.05 (1H, d, /=8.6 Hz),
7.87 (1H, d, J= 20Hz) 7.63 (1H, dd, J=8.5 Hz, 2.1 Hz); 7.23 (1H, d, J=8.5 Hz); 714'
(1H, d, /=2.2 Hz) 7.02 (2H, m); 7.17 (ZH m). MS ESIm/e: 460.0 (M - H).

EXAMPLE 62

- This example illustrates the preparation of 2-chloro-4-(3-chloro-5-
10 pyridyloxy)-nitrobenzene 62.1.
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c FOFLJI I FF 59.161.1 Biaryl ketone 59.1 (103 ng, 0.22 nmol) was
reduced to the nethyl ene conpound 61.1 according to the procedure of West,
et. al., J. Og. Chem, 38(15):2675-2681 (1973). The title conmpound was
obtained as a white solid (86 ng, 86%. S5 Nd] NWR (400MHz) (d6-DVBO) 6 10.96
(1H,. s) 8.05 (1H, d, J=8.6 Hz); 7.87 (1 d, J=2.0 Hz); 7.63 (1H, dd,
J=8.5 Hz, 2.1 Hz); 7.23 (1H, d, J=8.5 Hz)}»x{ 14! (1H, d, J=2.2 Hz); 7.02
(2H, m; 7.17 (2H, m. MsS ESI.me: 460. - H). EXAMPLE 62 This exanpl e
illustrates the preparation of 2-chl oro- 3t chl oro-5- 10

(5 g, A|dI’ICh) and 2, 4- dICh| oroQ.lltro nzepge (7.4 g, A|dI’ICh) wer e conbi ned
as described in Exarrple 1. The tit ound was i solated as the mnor
product using gravity chromatograp onjsilica eluting with 10@6ethy|
acetate / 5 hexanes. 1H NMR (400 “(DVSO-d6) 8 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)16(|rrpur|ty)
10 EXAMPLE 63 This exanple illustrates she preparation of

2-chl oro-4-(3-chl or oKt bﬂ'}'chﬂe)(ly()j Ak ?ang’ 2}1—d1chloromtrobenzene (74¢,

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.
'HNMR (400 MHz) (DMSO-ds) 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 77Hz 1H); 699(dd
1=9.0, 2.6 Hz, 1H) 1.6 (impurity).

10 ' - EXAMPLE 63 |
This example illustrates the preparatlon of 2-chloro-4- (3 chloro -5-
pyridyloxy)-aniline 63.1. : /
NH,
Cl
Cl | AN 0]
=
N
63.1

Compound 62.1 was reduced using the method of Example 2'to prov1de
15  thetitle compound as a yellow solid.
'H NMR (400 MHz) (DMSO) & 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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NHz C1 C1 ~ O063.1 Conpound 62.1 was reduced using the nethod of Exanple
2 to provide 15 the title conmpound as a yellow solid. 1H NVR (400 MVHz)
(DMSO) 6 8.33 (d, J-2.1 Hz, 1 H); 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,
J=8.8 Hz, 1H); 5.35 (s 2H) 77 EXEMPJMPEEGIZhis exanple illustrates the
preparatl on of 64. JT 1 %1'5 lé\'l1 UN64.1 Conpound 63.1 and
2, 4-di chl orobenzenesuFF ;ﬁW eéﬂ‘f% | WF%”E%‘?H)W@HI 5 with pyridine and
DVAP using the nethod descri bedqi xanmpge 3. The crude product was
purified by flash chromat ography 0O Ica eluting with dichloronethane.
The resulting product was then tr ted in diethyl ether/hexanes to
furnish the title conpound as a whi id. M5 ESI nme: 461 (MH).
EXAMPLE 65 10 This exanple illustrat esOtheprreparatl on of 65.1. d CI "O
NH Cl

Xl
l F
Cl. \(')
l =
N
64.1

Compound 63.1 and 2 4- -dichlorobenzenesulfonyl chloride were comblned
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 tnturated in diethyl ether/hexanes to furmsh 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

cl

65.1
- Compound 63.1 and 3,4- -dichlorobenzenesulfonyl chloride were combined

W1th pyndme and DMAP using the method described in Example 3. The crude product

was punﬁed by flash chromatography on silica eluting with 5% ethyl acetate/
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~Ca O TrNT 65.1 Conmpound 63.1 and. 3, 4-dichl orobenzenesul fonyl chloride were
conbined with pyridine and DMAP using the nethod described in Exanple 3.
The crude product was purified by flash chromat ography on silica eluting
with 5% eé}h?l/l acetate/ 78 dichloromethane. The resulting product was then
triturat edRarerastaenss the EeHingprofhe wist then riorpdunteamea torirhieh @l it VS

o6 1 1 Lt R AT E NS G A M R it 65, 1

4-i odobenzenesul fonyl chloride were conbined with pyridine and DVAP usi ng.
the et hod described in Exarrpl e 3. ERveMPILEIg6 product was purified by flash
chr omat ogr aphy on s:rllﬁca el f’ n% wi t h dichl oroi nethane. The resulting
product was then tr P aRlei HuFiyesihe PrepartipmpESS-Lhe titl e conpound as a

white solid. M5 10 ESI me: 519 (M H). EXAMPLE 67 This exanple illustrates
the preparation of 67.1. F3C Cl *@ ONHCL d 0
0 ' '

S
O 'NH

Cl

Cl 0
iy
- N
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
punﬁed 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 preparaﬁon of 67.1.

C - _al
\©i//o
v

Fy

cl 0

67.1
Compound 63.1 and 2—(_:hloro-4-triﬂuoroinethylbenzenesulfonyl chloride

15  were combin¢d with pyridine and DMAP using the method described in Example 3. The
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67.1 . Conmpound 63.1 and 2-chl oro-4-trifluoroinethyl benzenesul fonyl chloride
15 were conbined with pyridine and DVAP usi ng the nethod described in
Exanpl e 3. The 79 crude product was purified by flash chromatography on
silica el ut| ng with 5% ethyl acetate / dichloroinethane. The resulting
product vE¥ds Reduetwespuatfied byflaske xbmestdgrafhyron slica diinend witheogempound as a

white sol 9 LE 68 5 This exanple illustrates
the pr epaércgt |té(\)/ﬁdlgﬁ Oﬁcmlﬁpor O%E%(?lzpltb%?rﬂgp PP Ayt BEAEd e hpeged fo fumdsh 1 N
68.1 2, 4thbitichlcompninhd edewarasol(dl VB K5I nhedidsci)-pgnd 3- hydroxypyri dine (5

- g, Aldrlch) wer e conbi ned using the nethod of Exanple 1, to provide the

0.82 g of the title 10 conpound as_a yell ow solid. 'HNI\/R(400-M—|Z)
(CDC13) 5 8.58 (s, IH); 8.52 (s, 1EXAMPRE 68 J=9.0 Hz, 1H): 7.44 (s, 2H):

710 6d, J=2.6 He, Thidhxfnd ifiéiarel . ,greﬁsiagén ggi-cmﬂodgf E 69 This exanple

illustrates the preparation of 2-chlor Xy)aniline. NH Cl
Conpound B8idylagydnirebenzent (68ildg t he met hod of Exanple 2 to provide the

title conpound as a brown oil, which was_used wi thout further purification.
"H NVR (400 MHz) (DVBO) 6 8.29-8.26 (m I‘Qll); 7.35 (dd, J=4.6, 8.4 20 Hz,
1H); 7.29-7 .26 (m IH); 7.04 (d, J=2.Q , &H); 6.85-6.84 (m 2H); 5.29

(s, 2H). 80 EXAVPLE 70

N 0]
| =
N
"~ 68.1

2,4-Dichloronitrobenzene (10.2 g, Aldrich) and 3-hydioxypvridine (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. :
1 .
H NMR (400 MHz) (CDCl,) & 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 pyndyloxy)amhne

NH,
a

=
N

Compound 68.1 was reduced using the method of Example 2 to provide
- the t1tle compound as a brown oil, which was used without further punﬁcanon
HNMR (400 MHZ) (DMSO) 6 8.29-8.26 (m, 2H); 7.35 (dd, J=4.6, 8 4
20 Hgz, 1H) 7.29-7.26 (m, 1H); 7.04 (d, J=2. OHz 1H); 6.85-6.84 (m, 2H); 5.29 (s, 2H).
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This exanple illustrates the preparation of 70.1. Cd d ,OO-SNTHC1 O N
70.1 Conpound 69.1 and 2, 4-di chl orobenzenesul fonyl chloride were conbi ned
5 with pyridine and DVAP using the nethod described in Exanple 3. The crude
product was purified by flash chromatography on silica eluting with 5%
ethyl acetate/ dichioronethane. TEXAM®UIE Thg product was then-triturated
in diethyl ether t e co ound as a white solid. M5 ES
me: 429 (MH). Oﬂégégyﬁp%dﬁ$%m%$é&% P?Wﬂg?Qétes t he preparatlon of
71.1. 1/ \ | ,O S O-\NH ucC1 0 hbﬂl 1 Conpound 69.1 and
4-1 odobenzenesul fonyl chloride we bi ned with pyridine and DVAP usi ng
the nmet hod described in. Exanple 3 ¢ crude product was purified using
flash chronmat ography on silica elu s 5-20% et hyl acetate/ 81
di chl oronet hane. The resulting productomaSNﬁhen triturated in diethyl ether
to furnish the title conpound as a white $olid. M5 ESI me: 485 (MH).

EXAMPLE 72 This exanple illustrates the arati on of 72.1.
S
' =
N
70.1

Compound 69.1 and 2,4-dichlorobenzenesulfonyl chloride were combinea
5 - 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/

dlchloromethgne. 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

71.1
Compound 69.1 and 4- -lodobenzenesulfonyl chloride were combined with
pyndlne 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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NH2 d A S 5 72.1 To a solution of 3,4-dichlorothiophenol (0.87 nL) and
4-fluoro-3 chloronitrobenzene (1.2 g) in THE (12 nL) was added a solution
of potassiumt-butoxide in THE (1 M 3.7 nL). Ethanol was added to forma
precipitate and the m xture was heated to dissolve the solid. The m xture
was t hen @%Pé@nqtba@nﬁhém@wﬂtammdummsam thfuriet ef dwas,] addet, flhieh the

resul ting, ﬁ;o‘gjng& vﬁixl edh E%E%Ll tration and washed with water. The
product was o) ved A e g mési4dé (Mdt)-ed over ‘magnesi um sul f at e,
filtered and concentrated to provide a yellow nitro intermediate (2.08 g).
SnCl2 hexahydrate (7 g) was added Exsaavip@lghi on of the intermediate nitro
conpound in et hyl etate (40 nL) at' 85C. After 12 hr, the reaction was
treated with 15 4%81“%"?6@19 1Bustrargs the BrsbaraiiomofTXildi | uted with Et OAC (100
mL). The m | ky suspension was filtered thrqgugh Celite and rinsed with
additional EtQAc. The layers were separat and the water |ayer was
extracted with additional EtOAc. The conbj organi c portions were dried
over MgSH4, filtered and concentrated u acuumto provide the aniline-
derivative 72.1, which was used w t hout ication. 20 The conpounds
provided in Table 9 were prepared using 3 commercially avail abl e
substituted benzenesul fonyl chlorides and/jor using the -internediates and
nmet hods descri bed in the exanploe . 8 Table 9 Rd Cl Re d [/ \ \

5 ' 72.1
To a solution of .3,4-dichlorothjophenol (0.87 mL) and 4-fluoro-3-
chloronitrobenzene (1.2 g) in THF (12 mL) was added a solution of potassium z-butoxide
in THF (1M, 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 teolperature 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 yell_ow nitro intermediate (2.08 g).
SnCl, hexahydrate (7 g) was added to a solution of fhe intermediate nitro
compound i ethyl acetate (40 mL) at 85°C. After 12 hr, the reaction was treated w1th
15 420 mL of 0.5 N NaOH solution and diluted with EtOAc (100 mL). The milky
suspensmn was filtered through Celite and rinsed with additional EtOAc. The layers
were separated and the water layer was extracted with additional EtOAc. The combmed
organic portions were dried over MgSO,, filtered and concentrated under vacuum to
provide the aniline derivative 72.1, which was used without punﬁcation. '
20 The compounds provided in Table 9 were prepared using 72.1 and
commercially available substituted benzenesulfonyl chlorides and/or using the

'interlfnediates and methods described in the examples above.
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72.3 (0 HA H510 72.4 HH1 H 568 Conpound 72.3 was converted to the
correspondi ng biaryl sulfoxide (72.5, 5 me 526) and biaryl sulfone (72.6,
m e 542) using an oxone procedure (see, for exanple, Trost, et al.,
Tetrahedron Lett., 22:1287 (1981) and Wbb, Tetrahedron Lett., 35:3457-
3460 (1994)). Simlarly, conmpound 72.Paka® converted to the biaryl

sul foxide (72.7, me 526) using a routine oxidation with nCPBA. 10 EXAVPLE
73 This exanple illustrates the preparation of 73.4%hrough 73.9. d d c1
Cl -~ , SSX §-C1 NO N 43.173.2 NH, Nz d d < | k.~//-SA C-S?-
SA N 73.4 73.3 2,3 dic Ioronltrobenzene (19. 04 As suspended in 40%
Na2CS3 solution in Wa? A and heated at 130C
bath tenperature for 3 da Af t er ing,//s\t heYresighie was diluted in
water and acidified with A _£sautirg 83 f@awi ng gas evol ution). The
tan solids were collected by filtration Y rinsed with . water and dried
under vacuumto give 19.9g of an internggi ate conplex (73.1). The crude
73.1 (6.03 g) was added to eat i%nfurﬁ chloride (20 ) cautiously over
about 5 mnutes. The m xtur 8at e®dat W -Hhe character of the
solid changed but did7pgt 5 (Hssolgqe. The reagtion wag quenched by pouring
onto ice. The ice mxture was stirred wuntil the initral heavy dark oil
solidified. The solidd2sdere €bl|edfed bglfiltHationsidi ssol ved

‘T4 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)). Simile.rly, 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.

Cl Cl Cl
-Cl ‘
S, S
CC, — | O | — O
. NO, N - J N

731 732

NO,
Cl 4 \> Cl
xS —
S
| N/>—S cr —_ I//>—s Cl
73.4

. 73.3
2,3 dichloronitrobenzene (19.04g) was suspended 1n 40% Na,CS- solution
in water (66 ml) with 5 ml of ethanol and heated at 130°C bath temperature for 3 days
1_.5 After coohng the residue was diluted in water and acidified w1th 5N HCI (caution: .
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Towere

i ified by flash
i her and washed wi th water. The product was puri
I(:Rrgag%/l)g?;phy usi ng hexane, then 20% net hyl ene chl ori de/ hexane Ejo z?(‘)f(ier
3.2 g of a 2,7 dichlorobenzothiazole (73.2) as a low nelting soldl .J w1
Ni\/R(CDClB) 6 7.823 (d, J=8.4 Hz), 7.417 (t, J=8.4 Hz), 7.371 ( :

Hz) . Anal foaraing gamvozm%xg: The 48%okids @e%co"(?e!:\{edfbgtfgﬂ%}lo 1H956e %‘F}&%Y %?%%ﬂ e
6. 75% N 3gchtlj]org ramercapto ni.trobenzene (prepare
I1€qG, un

and Stac CUYEh Kng1V e . 9g@§anmgem5@mat¢ tQAplkx ('(31.1)33T}Qa)0ra<!fl§3|73217 15-

hanol (20 m) wth
di chl or obehgdthivaZ AR dtd Reht) 434, ssol. vefi in et
hlegtl (I’)II:Z] %le% bl neQdd%. g, © Sm(f%rvwagkg %@eg@m FERHousIsRer abews Srrsmutesddibti onal

The ool (ggxm Wm’le? hﬁmﬁﬁa@ﬁ [ Phaenekatia ora ot Al mlald Y OT I O
h ecte
oy Sgirl ed as 4 Jgiber TP Vas den delﬁ’epmrqn@élceaﬂhe owmoianire atas dtitred af f or d

f 20 210-212C) 1H
}\| kl\l/eR ?Hvrs %Slmgrfg@gggalg%a\ar &_a%k%a%h@l%l_‘? Tgre 0}@1 d'e C(j eé;g%i b(yggléra n, dmplveg 081

t he
(d, J=8. enrethylethey apd %&he(do\euﬂ; gmgexsrhapﬂovdedz%as ;hi)mqlaﬁsea (;t%%/ ssHchrotlato; t‘lﬁ
correspontii a1 113 W0 ERESHbedh bieods sy “mer it sol 10, (rp
(640)
Hz, 1H), 7.606 (d, J=8.0 Hz,
165 25 mzm)orobehmmaz(ﬁ@m) &aﬁo?ﬂxﬁel@ﬂg s9fig- 4
367 (t, J=8,0 J=8.0 Hz, IH), 6.931 (d, J=2.0 Hz,

lé’ 672 (dd, J= @M(@B}%) 617r§23@i 158 6 lbEz) 7.4 2HY, J=ES¢HMS73:>271 (g

H)
0 %H, 8.47%
il el 40 T PG SRR kbt HaN e & RoGh 1 GRVoHT do vi i
N 30 Reaction of 2-chloro-4-tri ’Iu t ) de W
ani li ne 787%%a¢cording to the nethod of Exanple 3 gave sul fonani de

6 11.712 (b 1H) 8.377 (d, J=8.4 Hz, 1H),
z(a.sig;??ll eJ 1(2)) Hz, lwefg%g%%to I!}Erebengrler @?&@redﬂﬂ) the Yna&&m c(ﬂia?noi?%d?dgz
e gaaa‘ﬁzdd”ﬂz”ﬁog’ @7}’8%'43&%% égakbés i@g@fbh%))%ym Band D (dd J=8.8, 2.4
‘IJ-IZ,7 %IS-I) q@l?ﬁﬂbFﬂzoﬁ’B@mlwi‘}(M(Wi%gﬁ\?/ere/ﬁi@dolveﬁaﬁ 6@1@611?(2@5'?{9 whth h%at?r?g% H 4.92

. 94%
%N, f Ou%d%?e (3101 g?/geq)l was ad{?ed After a sohd formed, additional ethanol (20 ml)y 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 (2.22¢g ) as an off-
20 210-212°0)

white solid. (mp

'H NMR (DMSO) 6 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 (DMSO0) 8 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, LH), 6:931 (d, J=2.0 Hz, 1H), 6.672 (dd,
J=8.4,2.4 Hz, 1H), 4.15 (br s, 2H). ESI MS 327 (M+H). Anal. caled. 47.71% C, 2.46%

H, 8.56 % N; found: 47.93 %C,2.48 % H, 847%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 (brs, 1H) 8.377 (d, J=38.4 Hz 1H), 8.187 (d,
J=2 Hz, 1H), 7.995-(dd, J= 8.4,1.2 Hz, 1H), 7.880 (d, J= 84Hz 1H), 7.822 (dd, 7.2, 2.0

Hz, 1H), 7.509 (t, J=8.0 Hz, 1H), 7474(dd J=7.6,2.0 Hz, 1H), 7443(d J=2.4 Hz, 1H),
84



it ' i de | » dsinmlarly
The additional conpounds provide in Table:10 were. prepare _
using aniline 73. E1rpand t he correspondi ng sul fonyl chlorides using th(ca:I Ra
nmet hod of Exanple 5 3. Table 10 O p Ra ,SRob O / \ Re Rd ~}--S

O H533 73 AR B o 16 NS GRS s, IS\ ptle isrrid 1580 owi no

benzenesulqdrﬁﬂﬁghl"fc?ﬂl%ééfmdaﬁi@r.’%@p%@edm%Hhe9|2uJ/pNedure of R V. Hoffman

1y
S Col I . VoI 511) fromthe corresponding comercia
g\%?l ablyg ani | i nes ah§ dgfélc? %COHQQBH‘?%@"VW&“&EP@G 18xegrp Ipepar@Ginidarly

g J % .for ex es 76.8
and 79,0 “H AMR (CDC13) 6 5. 0o iy e U T oMbt il pho S EPE SR 11
d, J—584Hz) 1.37 (9H, s). mp. 68.8 C. 74b

[ [ ield 76% as 25 a
2-tr|fIuoronethyl-4-ch|orobenzenesu|f | chloride. yie /
solid. for exanples 176 and 347 'H NV‘#@%@&HB) 6 8.325 (d, J=8.4 Hz, 1H),

= 37.0 C. 74c
7.966 (br s, 1H), 7.829 (br d, J=8.4 Hz, JlH). pmp. .
2- chl oEo- 4- et hyl benzenesul f onyl chl ori de. /ygfel 47%0bas an-oil. 85
Cl Re
S Rd
)—S  Cl
N

Ra. Rb Re Rd m/e (M-H)

10 73.5. Cl H CF; H 567
73.6 H Cl Cl H 533
73.7 Ctl ' H Cl H 533
73.8 H H I H 591
73.9 Cl H CIl Me 547
15 '
-EXAMPLE 74

The following benzenesulfonyll 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. y1e1d 34%
' ~ for cxamples 76.8 and 79.9
HNMR(CDCh)S 8.06 (1H, d, /= 8.4 Hz), 7.62 (1H, s), 7.48 (IH d,J=
84Hz) 137(9H s). m.p. 68.8 °C.

74b  2- tnﬂuorornethyl-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 (brs, 1H), 7.829 (br d,
J—84Hz 1H). m.p. 37.0°C.

74c  2-chioro-4- methylbenzenesulfonyl chloride. yleld 47% as an oil.
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for exanples 76.9, 79.8 and 351. '"H NWMR (CDCl13) 6 8.02 (1H, d, J= 8.8 Hz),

7.46 (1H,

s),

7.28 (1H, d, J= 8.8 Hz), 2.47 (3H, s) 5 EXAMPLE 75 This

illustrates the synthesis of conpound 75. R 75.1 R=N02 75 R’:NHﬁI D~ NE Cl
O By the nethod of exanple 201, 2-chlorobenzoxazole (5 g) and 2-chl oro-4-
nitroaniline (6.1 glorwemepleodpl9e® Bangproyi de ni tro conpound 75.1 (? SgLZas
a yellow solid. 101%5&\%@(& d6- acet on ll-ﬁ% S 9.514 (s, 1H), 9.01 (d,

1H), 8.4

(s,

SRS |l e 32 gave the aniline
288; (2M 2H+Na) 599. 'Reduct i on by the rret hod of exanple g
75 (9%% as a grey solid. 15 'H NWR (d6-acetone) 6 8.45 (br s, 1H), 7.796

519 48.02 (1, d, ¥ 3.8 HA87.66 (1H58, 281 H IHY = 7. 52
1?4773?;4§t,J76Hz 7H328(t J=7.6 Hz, 1H. M5 (MH)

= 1
, 7.353 (d, J=7.6 Hz, , 7.335)d, J=7.6 Hz, 1H), 7.19
E? 333 g $ iﬂ)') 7.088 Et, J=8 HELAMPL'—EDﬁB% (d, J=2.4 HZ’EL(AWP’LEG'?g?B
s 2'4 (2 TS ushaftd fhd tHesis WO?B@@{%@( d gﬁ?fénzza% des deri ved
- This exanple illustrates the preparation an am ges
NO., \NH2 d C1d CINSOUPR--5C1 CCN 76.1 )

“fromit.

10

75.1 R=NO2
75 R=NH2

Bas:

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.

* 'H NMR (d6-acetone) § 9.514 (s, 1H), 9.01 (d, J=90 Hz, 1H), 8.4 (s, LH),

8.37 (dd, J=8.4, 2HZ 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.

15

Reduction by the method of example 32 gave the aniline 75 (93%) as a

grey solid.

'"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 s, 2H). MS (M+H)

260.1

-EXAMPLE 76

ThlS example 111ustrates the preparatlon of 76.2 and sulfonamides derived

from it.

NO, NH,
Cl Clﬂ .Cl - Cl / \>

S /\———( ' | S
N/>—S 1 —_— ©: )—S

N
76.1 _ ' 76.2
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5- di it | hod of Price and
3, 5-dichl oro-4-nercapto nitrobenzene (prepared by the net
Stacy, J Amer. Chem Soc. 68, 498-500 (1946)) (0.65g) and 2, 7- 73t
di chl orobenzot hi azole (73.2) were conbined by the method of Exanpla s o]
afford the nitro derivative (76.1) as a yellow solid (0.95g). 5 .
(DVBO) 6 8.587 (s, diciiomsbmesgapicyitrobemsang (pré}ﬁ)ed Wndle. metbad 68pPH&9. 87 %

9 9 9 00 % N. Reduction of the
gl t rlozger/&;nl\(/l‘ast |Zvy’eL5J(v 7{%&{)&?%&]$f§ 86%9{%98%%%11@%@ %ng) é&%%ﬂre 32 gave the

ani | i ne (diehigjobedzotigyolaf1x?) \f/d:ra%ntbh{e@miltﬁgﬁﬁ%ﬁ oféséa%ﬂ}{gé W%ﬁ?% té 22(25

465 (d. 10 J
(2(:0 J685925‘r‘(’t181&¥a“vfrﬁ?ﬁgw%Kﬁ?ll%ZW%éQ( ¢ cgal cd: 43.177 % ﬁ 1. 9|5 % H e
e f 1 i ne
;czgr?ﬁné Igu?ﬁe frglt}%od o %{(&%pﬁf@ |5|§7§n 9%1)%’ g#% gﬁg@u?gégm Iéfnl'gig;} ldes gave
t he sul f calodi 4887686 CraBpes M 7. WA’mﬁanda:?Sz?&(?al??ﬁ ﬁfﬁéﬁj Hszb ;eg 5N/CI

- 6.3 C
SQRaHRgfs?Re 76RgsI g ﬁ‘#“ﬁ‘&%@%‘ OREglerTvagive (%H(IQ%Q@yShﬁneth;td &wxihl_l')ﬁfég i1e
76.9 d HZl\@thMuhx?eEUE”zE@b@%?a@te?’ﬂa %&M@q 6 11.96 ( r-s

(d. J=8.4 tb 209 .819 (d, J=6.8
Hz. 1H), 7.514 (m ﬁWR MIB0)(8s7.82H]d, JAREZ, 1H) 7.509 (t J—8Hz 1H), 7.465 (d,

10 J=6.8 Hz, 1H) 6.882 (s, 2H), 6.529 (br s, 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 W1th

vanous sulfonyl chlorides gave the sulfonalmdes of Table 11.

15 Table 11
| QO Re
S Rb
Lo N Re
s, = Rd
)—S «
N
Ra Rb Rc- Rd mle(M-H)
76.3 CC H CFH H 601
76.4 H H tBu H
20 765 CC H C H 567
%66  Cl H  H H  5350MH)
76.7 H H H H '
768  CI H tBu H 589
76.9 CC H Me H 547
25 |
Example 76.3

"HNMR (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.

87



87 calcd: 39.75 % C, 1.50 % H 4.64 %N found: 39.48 %C, 1.73 % H 4.37 %
N Ms (M H 601. Exanple 76.4 5 Anal. calcd. for Mt0.5 H20: 48.72 % C,
3.56 % H 4.94 %N, found: 48.80 %C, 3.68 %H 4.78 %N Exanple 76.5 1H
NVR (DMBO) 8 11.83 (br s, 1H) 8.212 (d, J=8.4 Hz, 1H), 7.962 (d, 10
J=2H, . 1H) cald: 88775 ‘e, LEB%EH, 26+, N1Fyund73928 %4ald.. 730%8: 54,32 94 NHAVS HiA-
7.518 (t, H9-6619 Hz, 1H), 7.492 (dd, J=7.8, 2.0 Hz, 1H), 7.385 (s, 2H). M5
(M H 567. 216C. Anal. calcd: 39.98%C, 1.59 %H, 4.91 %N found:
39.81 uC, 1. 59 %H 4.85 %N. Exanple 76.6 15 1H NVR (DMBO) 5 11.72 (br s,
1H), 8.222 (d, J=8 Hz, 1H), 7.822 (dd, J72 2.0 Hz, 1H), 7.730 (d, J=4
Hz, 2H), 7@8@e('%4 1H), 7.516 (t, J=8 Hz, 7.490 (d, J=8 Hz, 1H),
7.379 s, 2H). M ( 7 1 DVSQ) 5-11.38 (br
1H), 8.906. (d. J=8 %%I‘@z G f%@%(bﬁfaé%&%% in\lgR%H 49 % ¥ fomdet | 7
| H), 4¥8GIE,(168 I=8, H28 %2N) , 7.519 (t, J=8 Hz, | , 7.493. (d, J=
1 H), 7.412 (s, 2H). Exanple 76.8 25 'H NI\/R(DIVISO) 5 11.70 (1H, s),
3 (1H, d, 8.4), 7.80-7.87 (1H, m, 7.63-7.71 (2H, m, 7.48-7.55 (2H,

7.39 bkhnisle. M (MH 589. np 131.3 C. Anal. calcd: C 46.63, H 3. 06,
.73; foun C4809 H 3.65, N 4.35 Exanple 76.9 30 1H NMR (DVBO) 6 11.70

s), 8.07-8.20 HNMR)(DMS(Bps 71.93 (br(s D) 19212 (&, $58.4 165 111§H, 969 (q, VB
I—|)10546J o ?sz%%ﬁ gd LIE 77.This exanple illustrates’the

parat i"on of —ani’ I d 71767g 2.8 Hind 727 (dd, T8B 5243 FoLA HOHBS 18W2747.9 | cNH2]
A J Hz, 1H), 7.492 (dd, J=7.8, 2.0 Hz, 1H), /-3_.85 (s, 2H). MS (M-H) 567. mp 216°C. Anal.
palcd: 3_9.98% C,_ 1.59% H, 4.91 % N; found: 39.81 %C, 1.59 % H, 4.85 % N.
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- Example 76.6

15 1HNMR(DMSO)6 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 - 1HNM:R(DMSO)5 11.38 (br s, 1H), 8.906 (d, J=8 Hz, 2H), 7.827 (dd, -
J=72,2.0 Hz, 1H), 7.721 (1, ]=6.8 Hz, 1H), 7.655 (t, =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 'HNMR (DMSO) § 11.70 (1H, 5), 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, 5). MS (M-H) 589 mp 131.3°C. Anal.
caled: C 46.63, H 3.06, N 4.73; found C 48.09, H 3.65, N 4.35

Example 76.9

30 'HNMR (DMSO0) 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
88 |




77.1 77.2 X=NH2 - 77.3 X=O N2 N2 CH3 Y/ \ CH3 N /-S X S ~-5X S

d 77.7 X=Y=C1 O 77.4 X=Y=C 77.8 X=Cl,Y=H 77.5 X=C,Y=H 77.9 X=F, Y=H
77.6 X=F,Y=H In analogy to the procedures of Winstock et. al (J. Med.
Chem 30:1166 1176 (1987), conc. sulfuric acid (8.74 g) was added slowy to
a solution (s 5-chloro-2 5 rre((hyl(ﬁﬂgllne (259) in chloraggnzene (120 ) to

forma thi NHyy. Powdered Na ﬁ was added. iThe m xture was
heated at| 110C for one_hour tihej [ \ZTII/]n\ggZ h% Af t er
di lution w hexane (300 ni)|, thessol vvas‘ f t}Fatl on,

washed wi th _hot water and rinsed w th hyl Jet her to afffordSi5. 659. of

i nt er medi at'd thiourea 77.1 whi chGlas used di rectly in thg next step. 10
Preparation of 2-am no-4-nethyl - 7- chl-ér obenzot hi azol e (77.2) T78r & he,
(25.44g) was added to a suspension of 77.1 (15g) in chlorof o3 %‘fﬂ@lm_)
mai nt ai ned bel ow +10C. After the addition was conplete, the reaction was
allowed to warmto RT then heated at reflux for 30 mnutes. After cooling,.
- the orange 15 solid was collected by filtration and suspended in acetone
(1 GOnL) which di scharges trbﬁ remai ning color. Solids were collected by
filtration and rlnsedszt_ut ethyl ether to afford the HBr s¥Ch. “H NMR

(DMSO) 8 7. 18 K, (s, 3H). 20

7.137 (d, J=8
The salt was ed vvater at 95C. The pH si on.was
adjusted to WI\}_S N ‘NaCH. After cooline were coll ected
by filtratio

Cl 979 x
778 X
779 X

Y=Cl
CLY=H
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 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 d11ut1on with hexane (300 mL), the solid was collected by
filtration, washed with hot water and rinsed with ethyl ether to afford 15. 63g of
1ntermed1ate thiourea 77.1 Wthh was used dlrectly In the next step.

10
Preparation of 2-amino-4-methyl-7-chlorobenzothiazole (77.2).
Bromine (25.44¢) 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.

l -~
HNMR (DMSO) 5 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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. : . . . he
insed with water and dissolved in ethylether/nmethylene chloride. T
(r)rgani c layer was dried over magnesium sul fate. After concentration,

2- am no- 4- net hyl - 7- chl or obenzot hi azol e (77 2) (7.47g) was obtained 0as a
white solid ';D Anal . calcd.: 48.36 % C, 3.55 %H 14.10 %N
found: 57a8d ?’éth(%‘te ?Iéém%me‘i ﬂetbile%el‘dmeﬂwé@@r@ﬂqrm dhe organic layer was

hl i a slyrr ,
g medlng 4@kngfﬁ§{mhgfﬁ?l§? %%%#2 ?Jacg’f)‘ J’%‘?ﬁ)’ ‘S)m%f?ﬁ FBPO4 (85% 213

M) in achbgobanzathireeledd’2) é754(7g)mabobmmdnﬁrﬂs&abh1sdsdhﬂl ng and an internal 10

f < ded r se a solution of NaNO2 (6.87g) in
wator (11 my. The eRtED G aab et 5% SrC oS atnh b 10N Romd
r ecoob ed.48Di9e6] Bl.rssy/c,mazt.otlh@m_sl owy added to a cold (--5C) solution of

i i th vigorous
QuSO4. 5 H20 (32 g) and NaCl (40g) in water (128 nl) with _
mechani cal sgi rring. After the foam ng subsides and warnmng to RT, the

i Yol t nsed h water. The solids 15
j\glrledgi \é\gg?vg?&‘g&%ﬁﬁng éé‘%h”r@”"sopmgaﬁr}’zérs%%?fffl@ @6i7dlle. The et her sol ution
was washed with weleex sluﬁydfSQ%W%&ﬁ?lbﬂ@ﬁk?otﬁﬁk(gtwa?@agﬁf483 ngfoor ganic

ted, the residue was purified graphy
{Ma%/ﬁr 15\?%@;?% 13nbrin ge0p ﬁ'ﬂﬁe@@h@d flesk et medhamcal stirring and an internal

7 Sas( a hpBhe offs SIVET SASRARLARANE 5 S hliph of KB 678 et 1y2b are,
l112134N ~ f'ﬂ}ér@urrf' 6 Y%C,
gH%M 'Ob/\onam . Cﬁh%%}gm :ﬁsayax%ed@f Oggor??()l(rgﬂqg%& Hnd\;ﬁ\}e?%eg?édgbddl chl or o- ﬁr %er capto
nit robengheene‘?cbW a‘yﬂ%&?ﬁp‘f“ﬂl@lg‘g rsalusion of$ 5&&9&?%%@&%5&/&4@&&)@?
|
8300 (5. oy 2 aoutl tigbrolshRaloRSugigh A BOkshipg Suneigobiba (150

CrorRAn rGéhlﬂ)f'rql wfe olleted Oy Zilgationi dnld rihsed) athGy fterTeT ARt iEs
ﬁIH% r@wgn%&ed 5;?5;3% pRLh ﬂgd of exa : ve _the nit rotlderl vative 77.5
(1.02 g) as a °e? oW SOf 1 a, BESORER rg()’@éﬁes@us 335 eths saju qwas wam (dd, J=

7.419
8d4 | 28I-iw,1th1|vl"ﬁt¢r %@éﬂé%r%%dsadaondﬁ%oﬂnﬂdﬁ Al the oré%g ﬁﬂfer ra.? 8onceﬂgat26, % C

2 18 % H LLC?' e%%‘lflb;g" R$ P‘fr}ﬂﬁﬁicby ﬂ@h;%ro;@togam Withi10%7médy¥nblchloride in hexane
to afford 2-chloro-4-methyi-7- chlorobenzothlazole (77.3) (4.48g).
- 'HNMR (CDCl3) 8 7. 288 (d, J=8 Hz, lH) 7.231 (dq, J=8. 0.8 Hz, 1H),

20 2631 (d, J=0.8Hz, 3H). Anal. calcd.: 44. 06%C 231 %H, 6.42 %N found: 44.16 %C,
234%H 6.32 % N.

Coupling of 77.3 (O 65 g) with 3,5- dlchloro 4-mercapto nitrobenzene by
the method of example 73 gave after flash chromatography the nitro derivative 77.4
(0.97g) as a yellow solid.

'"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

o
wn

Coupling of 77.3 (0.7 g) with 3-chloro-4-mercapto nitrobenzene by the
method of example 73 gave the nitro deri:\/ative 77.5 (1.02 g) as a yellow solid.
| "H NMR (DMSO0) & 8.535 (br s, 1H), 8.261 (dd, J=8.4,2 Hz, lHj 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. caled.: 45.40 % C, 2.18% H, 7.57 % N; found: 4525%C 2.23% H,
7.49 % N.
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90 Coupling of 77.3 (1.12 g) with 3-fluoro-4-nercapto nitrobenzene by the
nmet hod of exanple 73 gave after flash chronmatography the nitro derivative
77.6 (SY1904-2) (1.8 g) 'H NVR Reduction of 77.4 (0.96g) with tin

di chl oride by the thod of exanple 32 -5 gave the aniline (77.7) (0.849)
used directly in lg&e P& {7 nid: 1219 wmo(flyvee)l 1617186 itfahenem8 bizhe 1H)

7.322 (dmelrd .6 533 65 (s, 3H).
Reduct i on of 7(571.265( 673 %%@ ﬁﬁ? Og?ﬁpBé?fWFﬂé%%thV(?dﬂcﬁ exanpl e 32
gave t he (@%1944:2) ((1787g)8)H](\IMP04 g) used d| rectly in later reactions: 10 'H
NVR (DVBO) 6 7.543 1H), 7.329 (d, J=8 Hz, 1H), 7.301 (d, J=8
Hz, 1H), 6.889 (d, Of%ll;j‘z (069(%3"1@'5@ dwhlosldabyzheqmmomlafpxﬁn;ﬂajsz(br s,

2H), 5°2. QWetﬁlaanﬁhi)e 7W$ Ol\@qlg) %d M+0. 25 H2O 48. 63 % C,
3.06 %H 810 %N fou§1d 4§ 67 1%: ghbaé&?*%%o?é 96 % N. Reduction of 77.6

(1.75 g) with tin dHONME: @H@S@yﬁtmzr(dt mmﬁmfn@xampted ﬂ:@}@ilgﬁv(eg@fter
~chromat o "HNWVR 6 7.43 (1H, f, 8.3),
7.30-7. 3% ?gﬁ!y‘s %?e(bgq 31!;1;%@%% %%)H) 6 28 (2H, s). EXAMWPLE 78 Tr eat ment _
f th niline 77R7e,dc7ti7 8)f07|77 20. with

O oo o prip st gghﬁmn © fytﬁég’fgﬁl‘%zgfei‘a‘ﬁﬂee 12 0S O

vari ous | f on ht ori des gave the sul fonam des o
Ra Rb pave Nine (Y A8IRE -04 g)Nespd dirgetlysinXat€dreadtiodisRa Rb Rc Rd ni-e (M H)

25 M1 A-a O HENRBMEE) 4 7343% He 4Tt 7%53 o J=8 Hz, 1H), 7.301

(d, J=8 Hz, 1H), 6.889 (d, J=2 Hz, 1H), 6.663 (dd, J= 8.4, 2. 4Hz, 1H), 6.231 (br s, 2H),
2.557 (s, 3H). MS (M+H) 341, . Anal. caled. for M+0.25 HZO 48.63 % C, 3.06 % H
8. IO%N found: 48.67 %C, 3.06 % H, 796%N

Reduction of 77.6 (1.75 g) with tin dichloride by the method of example
32 gave after chromatography the aniline (77.9) (1 2 g)

'HNMR: 5 7.43 (1H, , 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 W1th various sulfonyl chlorides gave the sulfonamides of Table 12.

‘Table12

. \\// - ’
@ "
\>—s
Cl
| X Y Ra Rb Rc Rd m/e(M-H)
25 78.1 CC CI Cl H Ccl H 581
78.2 Ct CI C H CF H 615
78.3 C. Cl C H C Me 59
78.4 'Cl  H Cl H CF, H 581
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78.3 0 d O HA M 595 78.4d HO HCF3 H581 917850 HO HO H
565 78.6 FHO HCF3 H565 78.7 FHCO HO H531 5 Exanple 78.1 'H NMR
(DMBO) 5 11.813 (br s, 1H); 8.208 (d., J=8.8 Hz, 1H), 7.951. (d, J=2-Hz,
1H), 7.716 (d =8.4, 2 Hz, 1H), 7.396 (s, 2H), 7.377 (d, J =8.4 Hz, 1H),
7.334 (d, g“*r—é 1H), ¢ls16H(s, @H) HS(IVCIH) 5811 AS6S . calcd.: for M
H20: 39.85% 6 2. 17 %%/541@5% ég cyc 189 %H 4.57 %N
10Exarrp|e782 HNI\/R( O 8 11. 75 43% (d, J=8.4 Hz, 1H),
8.205 (br s, 788, 8.012F(d, H=8 Hzl m{ 7@23(g 2H)517 376 (d, J=8 Hz, -
1H), 7.332 (d, J=8 Hz, 1H), 2.512 (s, 3H. M5 (MH 615. Anal. calcd.:
40.79 %C, 1.79 %H 4.53 %N, 15 found: 41.05 %, 1.86 % H, 4.57 % N.
Exanpbe FaspldyMR (DVSO) 5 11.748 (s, 1H), 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). MB (MH) 595. HMR (RBISQjiscd. 8134(3r§,21}%8;208(&9b %/osh!iz% 87%5N found:

134 SE-EES I ot B Bl o BTS00 £ LIVR (D0 € 1l T8 <i)’

G, %5 % SUEHLIR T8 a6 gt £ e ARl " 1

( .
(1H, d, y—l%ﬁé{ﬁzﬁ%ﬁg@wiw%%@ 1892%%HHIJ7%N7 8 (1 H, d, J = 8.5 Hz),
7.69/41 H, dd, J = 8.6, 2.1 Hy), 7.43 (1 H d, J = 2.3 30, Hz), 7.30-7.38
(2H, n), 7.25 (1H, dd, J= 8.6, 2.4 Hz). M5 (MH) 546.9. np 218.1 C. 92
Exanpl e E8aple 78.2

'H NMR (DMSO) 8 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, I=8 He, 1H), 7.332 (d, J=8 Hz,

1H), 2.512 (s, 3H). MS (M-H) 615. Anal. calcd.: 4079%C 1.79 % H, 4.53 % N;
15 'found 41.05 %C, 1.86 % H, 4.57 % N.

- Example 78.3 .
'H NMR (DMSO) 6 11.748 (s, 1H), 8.233 (s, 1H), 7.880 (s, 1H), ;7.407 (s,
ZH) 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. 17 % C,2.19 % H, 4.68 % N; found: 41.84 %C, 2.23 %H,4.51%N.

y e

‘Example 78.4

HNMR(DMSO)SII73(1H s), 8.38 (1H, d, /= 8.3 Hz), 819(1H s);
7.99 (1H, d, J = 8.3 Hz), 7.88 (1H, d, J= 8.6 Hz), 7.45 (1H, d, J = 23Hz)723740(3H
25 m) MS (M-H) 580.8 (M-H). mp 189.0°C.

2

Example 78.5
'H NMR (DMSO) 5 11.57 (1H, s),8.17(1H, d, /=8.6 Hz), 7.92 (1H, 4, J
=2.1 Hz), 7.78 (IH,_ d, J=8.5Hz), 7.69 (1H, dd, J= 8.6, 2.1 Hz), 7.43 (1H,d,J=2.3
30, Hz), 7.30-7.38 (2H, m), 7.25 (1H, dd, /=38.6, 2.4 Hz). MS (M-H) 546.9. mp 218.1°C.
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1H NVR 6 8.04 (1H, d, 8.3). 8.18 (1H, s), 7.99 (1H d, 8.3), 7.80 (1H t,
8.3), 7.30-7.40 (2H m, 7.10-7.22 (2H m. M5 (MH 565.0. np 221.2 C.
Anal . calcd.: C44.45 H 2. 13, N 4.94; found C 44.01, H 2.18, N 4.67. 5
Exanple 78.7 1H NVR (DMSO) 5 11.60 (1H, s), 8.18 (1H d, 8.6), 7.91 (1H, d,
2.0), 7.5Xmpie786 8. 4), 7.69 (1H, dd, 8.6, 2.1), 7.30-7.40 (2H ),

7.10-7.20 (2H, m. 9 .4 C. Anal. calcd.: C 44.99, H
2.27, N 5.25; found 45‘}; OEE@H 8% %31% (gHeé) TERANBLE 87D, Wpillelxanpl e

i 11 ust r at£3), 7556 P#@ (2 ah), anl 107 22 CTGEN SIS {951 S ion of
5-chl oro--2- Et obenzo{ hi azol em(lﬁcr);s S@/IJH) P& J%zggoac |En water (8
n) at 16@1%‘3\&;% Aoddd- B> Sof At fornde 43, di%ﬂBoNGlrﬁlrobenzene (1 88g) in
n-proganol (24 nl). The mixture was heated at reflux for 72 hrs. After

cooling, the solids were collected by filtration and rinsed with water. The
sol i ds wexsmpde 8@ under vacuumto afford the nitro derivative 79.1 (2.25

| | tly inth t st 20 1H NVR (DVBO) 5
2 s (3 SL0n e R oIS | 6(%?1@ . G R 6). BOTOT (D2 O b el
1H), 8.08. 1?91(1}11118@) |7|769 (1H) dd889 {)d7.39=84 O”ra)é'i%v {%(Z(’ﬁ%(rﬁb J=8.6, 2.

1) . Reduction of 79 Wt h fl n di'c xarrpl e
32 gave BF13&9. W@PIZ-’)Q& Ehe“xraamclalqde qQF292)H Q1272 N3 2 3¢ ol vas. 495@;12 ggrqct |y
|nlgber5r ctions 251HNI\/R(DI\/BO) 6 7.94 (d, J=8.4 Hz, 1H), 891 (d,
@:)7.537 (d, J=8.4 Hz, 1H), 7.371 (dd, J84 21Hz 1H),
6.877 (d, J=2.4 Hz, 1H), 6.651 (dd, J=8.4, 2.4 Hz, 1H), 6.203 (s, 2H). M5
(MtH) 327 Treatnent of the aniline 79.2 by the nethod of exanple 3 with
various sulfonyl chlorides gave tBXAMPELERNi des of Table 13. 30 93 Table
13 080 Ra Rb 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 . 1HNI\/[R(DMSO)6854(d J=2.4 Hz, 1H)826(dd186 2.4Hz, 1H), -
8.123 (d J= 86I—IZI 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 dlrectly in later reactions.
25 'H NMR (DMSO) & 7.94 (d, J=8.4 Hz, 1H), 7.891 (d,J=1.6 Hz, 1H), 7.537
~ (d,J=8.4Hz, 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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d /--\\ Rd ~---5C RaRb Re Rd Me(MH 79.3 A HO M 547

HN <-) Rc
579.4C HO H533 (MH 79.5 C HCF3 H567 79.6 HO O H533 79.7
Me HCO M 527 10 Exanple 79.3 'H NVR(DMSO) 6 11.52 (1H, s), 8.20 (1H s),
7.84-8.00 (4H, nm), 7.35- 7.43 (2H, m), 7.22 (1H, d, J=8.5 Hz), 2.41 (3H,
s). MB (MH 546.8. np 203.7 C. Exadpbde ®. 4 15 HNNR(DIVBO) 6 11.57 (1H,
s), 818 (1H d, J= 8.5 hz), 7.90-7.98 (2H _ m . 7.86 (1K d, J= 8.5 Hz),
7.72 (1H, d, J= 8.7 Hz), 7.37-7.43 (2H, m,Q702 é?(alH d, J= 8.8 Hz). MB
(MrH) 532.8. np 174.7 C. Exanple 79.5 20 /i b6 838 (1H, d, 8. 4
Hz), 8.21 (1H, s), 8.01 (1H, d, J= 8.2 7190 7.96 (2H, m, 7.86 (1H,
d, J= 7.7 Hz), 742(2\H, s), 7.23 (1H, /d>] R MS (MH) 566.9. np
158.8 C. ‘Exanpl e 79.6 25 #i NVR( DVSO) 25( S), 8.06 (1H, d, J= 1.5
Hz), 7.80-7.96 (5H, m), @ §_|g/‘“n)\ .32 (1H, m. M8 (MH)
532.8. np 201.2 C. 94 Exanpl . 0) 6 11.30 (1H s), 8.00 (1H,
s), 7.90-7.98 (2H, m), 7.84 H 9, J= 8. 6 Hz), 7.57 (1H, s), 7.35-7.44
(2H, ), 7.18-7.23 (1H, m, 2R57 (BY, sRc 2. K8 (3¥dqvsly np 205.1 C 5
Tabl e 14
abl e 793 CC H C  Me 547
5 | 79.4 ClL. H CI H  533(M+H)
79.5 Cl H CF H 567
79.6 H C ¢c 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, /= 8.5 Hz), 2.41 (3H, s). MS (M-H) 546.8. mp 203.7°C.

 Example 79.4 .
15 | 'HNMR(MDMSO) 6 11.57 (1H, 5), 8.18 (1H, d, J = 8.5 Hz), 7.90-7.98 (2H,
m), 7.86 (1H, d, /= 8.5 Hz), 7.72 (1H, d, / = 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, /= 7.7 Hz), 7.42 (2H, 5), 7.23 (1H, d, /= 8.6 Hz)
MS (M-H) 566.9. mp 158.8°C.

Example 79.6
25 ' HT\T\/[R(DMSO)81123(1H s), 8.06 (1H, d, J= 1.5 Hz), 780796(5H
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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S. 1R RORc SC NRa RO Re RIdme(MH 79.3 C HO M 547
20R$9.EN_CISHCI H533 (M) 79.5 1 HCF3 H567 79.6 HO O H 533 79.7|H
Me HO M 527 79.8 A HM H513 15 79.9 O Ht-Bu H 555 Exanple 79.8
NVR ( d6- [%’593 é 1.43 (1H 's), 8.08 (1H d, J= 8.0 Hz), 7.90-8.00 _(éH,Jrr),
7.85 (1H, HETETS ), 7.57 (1H, s), 737747(3H m, 7.21 (1H, =

6. 56,
H o 54 %)5 sa 1 ound IS Mot Bedths & o Bhiautrn] Geoveo g

11. 44 1H11Hs)i JS SIOHELH, 57,11 5), 8.33- ‘le), 71897773% (ZHs M )8@ 3(71H d,
= 8. 6(Hz . 5038 f2H M 7377, (”g& %l’ﬁﬁl ﬁjﬁl 1578 51 )
2.4 Hz), fzé)(f@lll M5 (MH) 554.9. 1778C Anal . cal c

EXAMPLE 80 This
-3.435 N 5.02; found.C 49.67, H 3. 44, N497 95
illustrates the synt hesis of conpound 80.4. NO2 NO2 H3C CH3 H3C CH3 H

Oorf 80.1 Table 14

?\//_O Ra

Ra Rb Rd  m/e (M-H)
793 CC H C Me 547

10 79.4 Cl H Cl H  533(M+H)
79.5 ~Cl H CF; H 567
79.6 H C C H 533
797 . Me H Cl  Me 527
79.8 C H Me H 513
15 79.9 Cl H tBu H 555

Example 79.8. - _ .

| 'HNMR (dg—DMSO) 511.43 (\lH, s), 8.08 (1H, d, /= 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, /=84

20 Hz), 2.38 (3H, s). MS (M-H) 512.9. mp 201.0°C. Anal. caled.: C46.56, H2.54, N 5.43;
found C 46.93, H 2.58, N 5.40.

Example 79.9
'HNMR (d5-DMSO0) 8 11.44 (1H, 5, 8.10 (1H, d, J= 8.3 Hz), 7.90-7.97
25 (2H,m), 7.86 (1H, d, /= 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.: C4951, H
3.43, N 5.02; found C 49.67, H 3.44, N 4.97.
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5 2,6-di nethyl-4-nitro-phenol (4.93 g, 29.5 mvol) was suspended in
anhydrous CHzZClz (30 nL). Hunig's base (12.4 nL, 70 nmmol) was added to give
a honogeneous, dark red solution. The reaction m xture was cooled to -15 C

and triflic anhydride (10 g, 35 mmlg was sl owly added. The very ‘dark
reaction m xture was stirred at - 805 mi nutes, then poured into 3N

HCO (100 nL). The |y - .ed- 10 and .the aqueous | ayer was
extracted 1 x 150 HT%M%{L%&%%[P%EQ%(% Sie?lfe%fm&?od’élﬁi ‘4I'ayer.s were washed 1 x
50 nmL sat. brine, dried o, MgJSO4, and concentrategbo a dark red oil. -
This oil was filtered through a 2 cmplug of silicagel (eluting with 3:1
hexanes: et hyl acetate) [p concentrated to an orapgeyoil which was dil uted
with 10 nL of hexan and__al ] owed to stand at rog gnperature until-
crystallization of t pr dductHsook pl ace. TheH{® criystais were coll ected
‘and dried under vacuum TKEInother |iquor was concegjfated, then diluted
with 5 nL of CHZA z and 25 nL of hexanes and again allowed to stand until
crystal lization was conpl ete. The second crop was col [&bkled by filtration
and dvied under vagidgimettAhHRGRELEI @ RAf 5 bk - na . 87 g of
triflate 80.1. 1H NVR co%fsh S .03&((3,%254)2!@%2%%’1)?‘;5’?&%%‘?“% N2, NCZ |
VA HSH@Y/dr%@@@zF&Un@B iREG (B8 (2418, J0 hifib]) 2¥dk-adddd t038vECH3 CH3 80. 1

80.2 80. 5 | 3. 4= nar benzot hi.azol.e (1.45 g, 8 nmmol) was suspended
in an hyg?r{)lﬁééﬁ%h@/ (1 %ﬁ%‘lgrﬁrf@ﬁkgs gpﬁfela OGS e ‘iﬂﬂqdetPt‘lBﬁz:@%Fid@ﬂ{C?. 35
m, . 1.0 Miliydri@eiF)0 25 SmmodrhetedslowlytiagedOThe 98y dhRErMEHM. jtate

of the rrer(‘l%g,ho%? ot hi azol e potassiumsalt was disso v%gér%g“g%g:ﬁ ion of
DVE (1 TS ggémﬁet.ei’ thon gourgd migady| HC1 090wals). ditesleyerederesepbfatedl n)

and apdeghd j ' [ en.heated to 50 C for 16 h.
The reac?fi1 Ot‘rl?c%H%%?Z@ﬁ?ﬁs%ﬁ%‘g&%mqubﬁ'\ﬁ.{z@z &P dygaic laygrsy x 50

mL of et Wyt wasbedt & SOTiné. wonbrimee driet @aniMg$OY 28 cWRlAriRE Reg aitBa $at -
brine, drr ed..1 over., (ﬁ filtered, concentrated, and the residue purified
by flash i(l:']‘r%robrrvﬁsotaf% bugh a 2 cm plug of silica gel (eluting with 3:1 hexanes:ethyl

acetate) arid concentrated to an orange oil which was diluted with 10 mlL of hexanes and

allowed to stand at room temperature until crystallization of the product took place. The
crystals were collected and dried under vacuurmn. 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 compiete. The second crop was collected by filtration and dried under
vacuurm. Combined yield of th¢ two cfops was 7.87 g of triflate 80.1. |

' 'HNMR (CDCl) 5 8.03 (s, 2H); 2.50 (s, 6H).

20 _ _ CH, CH;

80.1 | | 80.2 80.3
5-methyl-2'—mercaptoben_zothi_azole (1.45 g, 8 mmol) was suspended in
anhydrous THF (3.5 mL). A solution of potassiﬁm ierf—buto'xide (7.35mL, 1.0N 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)
- 96



il 0: : : : cti tai ning the
lica gel, 19:1 to 4:1 hexanes:ethyl acetate). Fractions con
gegflre::lcprgduct were concentrated and the residue recrystallized fr_omdhot
hexanes: et hyl acetetate. Filtration and drying provi ded the S- aryISa';se12
conpound 80.2 as bright yellow crystals (0.90 g). 'H NVR (CD3CN)
(s, 2H); 72 ss(ozvedlmga\/ﬂ? Tl enl)and added to the teacion mixtde; Whlﬂ:ﬁ) was 8n(tfeatehb ;

0. 88 by the nethod of
2,42 (3 S iRt Akidh TRAe Y odlad %0 3 B Bide R Ty
(m 1H), 50®88fethyl d¢dtate7 Th22ofbined B8zt laydiEhwvere @a%l‘%@ v%ﬁ;\gsafi%we y( t Le

15 Sul fonyl ati on
ZmZQ hog g? gexw §“§f§5 ‘)@gelﬁfai@raﬁqi therssides Baifgpd. by ﬂ-ﬁsNMErer)ap@y 11. 284

2 Hz, 1
(7 s 67%172 Y (815132%61( gﬁé licia) IZH&anéé_Qt?vl%c%té?e)( ?rafélégs( cdonZajmgg ?l%qzdesw_{fpﬁ prodylcb 56H% s,
2H), 2. 37\2@re§0n®myr5teg aBQ@lﬁ(IssldMachBdﬁMﬂéllﬁonﬁNgt RRFXRUBBLAINT S o
d 81
orr 31, 17 B8 8T BNARSb g S A lied Shenemd 80 Sagbr as soliowokysiains
converiech@O g)triflate 81.1 according to the nethod given in Exanple 80.
Triflate 81.1 was an oil and could not be recrystallized. 4.0 g of

triflate 81.1 was oﬁMdCDﬂNiIW (206, 2N); 785§(d/2ﬂH§d7 611(“51) 1H§3 7077 (1 H)
2.5616s, ‘735@(5 6H)) b Mz A SNR ) B3 7 TBC

Reduction of 80.2 (0.88 g) by the method of Example 32 gave aniline 80.3
(0.4 g) as asolid."
'H NMR (CDCl) 6 7.723 (m, 1H), 7.598 (s, 1H), 7.122 (d, J=8.4Hz, lH)
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).
'HNMR (DMSO) 5 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, ]=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, o NO,
) —
Hy,C™ Y e H,C cl
OH oTf
| 811
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. Tnﬂate 81.1 was an oil and

could not be recrystallized. 4.0 g of triflate 81.1 was obtained.
'H NMR (CD;CN) 6 8.24 (d, 1H); 8.77 (d, 1H); 2.56 (s,.3H).
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H3C ~ d NJ~~ ,CHSS Sy SYS Orf 3INIIlI - 245 CH3 CH3 81.1 81.2 81.3

5- net hyl - 2- ner capt obenzot hi azole (1.36 g, 7.5 mol) and triflate 81.1 (2 5
.g, 6.26 mmol) were reacted according to the procedure given in Exanpl e 80.
‘S-arylated conpound 81.2 was obtained as bright yellow crystals (1.2 Qg).
This product contained a minor anount of aN®entam nant of wmmknown

structure. Thi sN@ontam nant had no effect subsequent r ctlons nor was
it found in subsequent products. 'H NWR ( 6 8.28 (d,| ; 8.14 (d,
1H); 7.67 (s, ;. 7+§§ 10 7. Hﬁ ; 2. 68,(S 2.45 (s,
3H). M5 ( Mih) ~ciReduct iy

eﬁ\gb\gl 2 (0. 88 Q h€'nethodsof Exanple 32
gave aniline 8&13‘ 0.4 g) as a s Fid. 1H NIR - 6 7. 740\W/
“1H), 7.608 (s, 1H), 7.131 (q4 J=8 Hz, 1H), 6.732 f/d, J=2.6 ﬁ&, : 6.588
(d, J=2.6 Hz, 1H), 6.048 (s *2H), 2.403 (s, 3H) ga[2334(s
Sulfonylatlon of 81.3 by the nethod of exanple 3 gavé 81.4 (see Ta%@% 15).
'H NVR (DMSO) 6814. 610 (s, 1H), 8.398 (d, J=81.4 Hz, 1H), 8.210 (g3 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). EXAI\/PLE 82

This illustrates t emepyhagioadbb&oRROMAL 7.9 A
S/ HBC OB H C | CH HS <\ bRabbaRBRORAE (136% . ﬁgm%%‘ﬁﬂFMI 12
_ 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. :
1 _
HNMR (CDsCN) & 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) & 7.740 (d, J=8 Hz, 1H), 7.608 (s, 1H), 7.131 (4, 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). .
1 _
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).

EXAMPLE 82

This illustrates the synthesis of compound 82.3.

98



NN 80.182.1 C1 82.2 Cl1 5-chl oro-2-nmercaptobenzothiazole (202 ng, 1 mmol)
and triflate 80.1 (270 5 ng, 0.9 mmol) were reacted according to the
procedure given in Exanple 80. S-arylated conpound 82.1 was obtained as a
| i ght yeIIowsoIid(203 ng). 1H NMR (CDC13) 6 8.09 (s, 2H); 7.83 (d, 1H);
7.56 (d, 1H); 7.26 (dd, 1H); 2.63 (s, 3H). R, (MH) 351.0 Reﬁmz:tlon of

821(07g) byot he met hod of exarrple 32 gav\anlllne 82.2 10629) "H
NVR ( DMSO) 7'884(d J=8.4 Hz, 7846](d J=2 Hz, 1H),[ 7.B29 (dd,

J=8. 4, 2Hz 6495(\%1}\{5669 c @H83(SH NG, ( MEH) 321
Sul f onyl g% h htrd—o+-exarrplse sgave-82.3 (sg 15) .
15 'H N 11, 3041\(5\-/1’9)@ 8.377 (d, J%8° 1H), 8. 1f =1. 2
Hz, 1H), 7.980°tor d, J=8.4, 1H), 7.874 (d, J=2-4 Hz) 1H), - =

Hz, 1H), 7.365 (dd, J=8.4, 2 Hz, 1H), 7.068 (br 2H), 2.341 (s\ VB

(MH 561 EXAMPLE 83 .20. This illustrates the synt hesi s of conpound @13 3.
NO2 NH2 NOSP-BC/CII—BC1C1 /1 THS~S :aC 883C A NSSOlg28¢l d 81.1
83.1 83.2 99 5-chl oro-2-nercapt obenzot hiazole (0.76 g, 3.75 mml) and
triflate 81.1 (1.0 g, 3.44 mol) were reacted according to the procedure
gi ven in Exarrpl e 8G- c}ﬁoroalyﬁea& Haranianse wa h‘)

vel low solid (0,83 ) I\/Ra?fbeDCB) 6 Sﬁgozlr(rlgngﬁéﬁgﬂ@ﬂ?ﬁe (9%7 85
(s, 1) ; B8 87 pgolyygre re%@teid awording toHhe przocmm@g;vaxhﬁp(d\mwsaiylated

Reduct i 0@0191&)0&%1 §2i a8 oBlair Jsﬁehéiﬁ'?%i?(%v hcﬁ%gpl e) 32 gave aniline 83.2
| 'H NMR (CDCl;) 8 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 exampie 32 gave aniline 82.2
10 (0.62¢g). _ '
" 'HNMR (DMSO0) & 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 : 1HNT(\/]ZR(DMSO)6113O4 (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, ]=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 1llustrates the synthesis of compound 83.3." -
I?IO2 NH2
NO, N | N

\! '+ S H.C /. _
BRIt s I e
brr o T@ [ %
| \_/ TN/

81.1 2 831 83.2
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.47 g). 1H NMVR (DMBO) 6 7.918 (d, J=8.8 Hz, 1H), 7.874 (d, J=2 Hz, 1H),
'(79356 g%dd, J:8.4,( 2 H)z 1H), 6.745 (d, J=2.4 Hz, 1H), 6.600 (d, J= 2 Hz,
1H), 6.089 (br s, 2H), 10 2.336 (s, 3H. M5 (M+H 341. Sulfonyl ation of
83.2 by the nethod of exanple 3 gave 83.3 (see Table 15). '"H NWR (DI\/SO) 6
11. 647 (s, 1H), 8.4vvhles-23agceaptebenzathiazol.(QT8 o Br75snmoltnd uB4081 (1br . d

3 1 396 (d, J=8.8 H, 1H),
i5874293w%br°’ 94]40‘?3%"%’1) &i‘géb%bed aH)°°rbe" toégﬁliré’c!f_&-‘regﬂ)e“ XEMPEBOsSE. Tabl e

15 O P ClaryleNd SonipGrad 83(1\was$b)ﬁmiedSsWHéhV\b81fl&fz%Iliﬁ (02230 0.4 Mo Me Me 543

83.3 d 81 84.3 C H Me 547
(ng EDXAI\/I%iE48|é\1/E T%sgﬁﬁf}’ggﬂg{)&a)?@é%@ntﬁbs‘ﬂ i/ (sf 1Hbr7p&§u(ﬁd118)47331 (OOHNO, NH,
NO. H5C @ hENECr HACsH)) Melairy 375 SYS CL N

Reduction of 83.1 (0.8 g) by the method of Example 32 gave aniline 83 2
- (0.47-g).

'H NMR (DMSO) 5 7.918 (d, J=8.8 Hz, 1H), 7.874 (d, =2 Hz, 1H), 7.356
(dd, 1=8.4, 2 Hz, 1H), 6.745 (d, ]=2.4 Hz, 1H), 6.600 (d, J=2 Hz, 1H), 6.089 (br s, 2H),
10 2.336 (s, 3H). MS (M+H) 341. ‘

Sulfonylation of 83.2 by the method of example 3 gave 83.3 (see Table
15). _
'H NMR (DMSO) 8 11.647 (s, 1H), 8.407 (d, J=8. 4 Hz, 1H), 8.213 (br s,

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, IH)
15 7.290 (brs, lH) 7.188 (brs, 1H), 2.416 (s, 3H). MS (M-H) 581.

Table 15
O\ 0o Cl

ol W@ |
~q

_ X VvV w m/e (M-H)

20 ' 80.4 C Me Me Me - 543 (M+H)
| 81.4 "Me Me Cl

82.3 CI  Me Me 561

83.3 CI  Me Cl 581

84.3 Cl H  Me 547
25 ’

EXAMPLE 84

‘This illustrates the synthesis of compound 84.3
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~filtration ag

Cl C1 84.1 84.2 Sodium hydride (1g, 60%in oil) was added to a sol ution of
5-chl oro-2- 5 nercaptobenzothiazole (5.4 g) in DM (50 nL). After gas
evol ution had subsided a solution of 2-chloro-5-nitro toluene in DM was
added and the m xture heated at 60C for 2 days. After cooling, the
solution was filtered. The filtrate was dilut¥8&wth water andgextracted
into ethyl ethgp, The organic |ayer was conc rated to a brown oil which
was treated wi fh hexane to forma solid predipitate which wag cdl | ected by
84J1(0 3 - " H NVRy( 8 8.372 (f-I=2r4 Hz, 1H),
8.171 (dd 2. 4 iy, 8927d, J=858 Iz, LH)» 003%% J 8 Hz

1H), 7.9 =2 Hx, 1H) . (dd, J=8.4,

Reduct i on of 8§ 1 (0.6 g) Wi th SnCl2 by the net “of exarrpl e Sakugggj
(DVSO) 6 7.8 (d
Hz, 1H), 7. 336C(1dd

after chromatography 84.2 (0.48 g) as a solid. 'H

J=8.8 Hz, 1H), 7.853 (d, J=2 Hz, 1H), 7.345 (d, J=8.4

J=8.4, 2 Hz, 1H), 6.631 (d, J=2 Hz, 1H), 6.5384.4dd, J=8.4, 2g4Hz, 1H),
5.766 (br s, 2H). M (l\/HrNa) 329 Sul fonylation of 84.2 (0.4 g) by the nethod
of exanple 3 gave 84.3 (Table 20 15) (0.66 g) as a foam 'H NWR (DVSO 6
11. 376 (s 1H) 8. Sﬁﬁiu(rﬂhydn@e 6493 ﬁ 380, ﬁ) 983 (dd,
J=8 4 e 7893 (4 g@; 1no %c%dt(}a%_ol_ tlon?féggld(ra?_- j=8. 4
H o 1H, 7“%‘7@‘%%@@*@8018 (Sf@mPMEKQO mL)ZA’fte('gas SelutthnHitad shbided’a 108 (dd,
J=8. 4, 2 golftion bih.chinra 34 EXAMPLE 85 Thi s
illustrates the synt rggﬁ%ggfuﬂ%g&e Sun 8‘%%‘1%5 nq\s TRTure epted at§0°g O N |
| -/ 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 0) with SnCl2 by the method of example 32 gave
15 after chromatography 84.2 (0.48 g) as a solid.
'H NMR (DMSO) & 7.899 (d, J=8.8 Hz, 1H), 7.853 (d, J=2 Hz, 1H), 7.345
(d, J—84Hz 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 (brs, 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) § 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 (4, 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
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CCiiicr S\ SN 85.185.2 85.3 Conpound 85.1 was prepared by a _
-nmodi fication of the published 5 procedure of Albert and Barlin (J. Chem
Soc. 2384-2396 (1959). 3-Am noquinoline (15.0 g, 105 mmml) was suspended
ina mxture of ION HCl (40 nL), ice (21g) and water (100 nmL) at 0-5 C,
before sodiumnitrite (7.6 g, 110 nmol) wi®,added slowy. The nmpfure was
then added portionwi se to anot her solutign of potassium ethyl )
xanthate (20.8 g, 125 mmol) in water (€ ) at 45 C. The m x
heated for 1 hr, bef@ye cooling 10 off g xture was then ext

et her. Th ereal®sol ution was washéd with C2N NaCH sol utC(bn téfl, and

brine bef dr yiing over—tragnesi un ate. After f£ilt he renoval

of the sol vént Ngave a brown oil ), ich was then. 5 _
et hanol (150 niL) and refluxed w t"KAJA(25g) under nit ¥ 7er ni ght. The
et hanol solven s t hen renoved under vacuum and the residue was

separ at ed bet wet vvater 15 and ether. TB®2ethereal solution was gggcarded.

The aqueous solution was acidified to pH = -4, before it.was extracted

with ether. Then ethereal solution was washed with brine, dri ed over

magnesi um sul f at e, (fdmpcemdcssandaﬁpﬂ:p@ﬂéﬁrb&h&ﬂoddﬂ@kﬁfonv(ﬁqh@éﬂ
crude:z produ Subsequent flash chromat ography wth

gl ldgpia(@ &%?ﬁ’gicfg%’%’& m%&m@t&%tﬁ%ﬁﬁ‘?@ﬁﬂéﬁ@) drgdmmmmolpa R
(010 G ET0S" e o PRaslsshehdditn o s FETON A0 8305308 e gmg watgs (21
(BO(brzﬂ-é aH)- anﬂ

3 7.75 befoB0sodivGn nittitd, (709 g, 11O n@nm& )ﬁstfki g@%&f slowly. The
nmerca an

chl or o- Ehﬁgt&glg)g%glen(eig(?efl&}&nw}fgé%%g?r)sow@gGfi?e‘@sﬁllﬁn@th)émth(ﬂi@m &L)
was adde@ 825 2imoljHn Wwabie0 @Rl odt 45£@U%e(ﬂ1x§u%t PIMt E—Qel hr. begur g

heat qu th{_C overni ght before cooling of e r enov cfre(%?éq,ag‘ﬁ’hanol
sol veht , of l"r?lri%’txtt]%ré%ﬁle@é’égﬁ@tﬁédﬂﬂb@hméﬁheeﬂhydal emi&ﬁ«art @aandshvdtvain, The

o Eer RO e SR B Bt R
\é\,:q |C (r:”ho\r/\/g.ﬁlttmm fHeastnoedi Ib(ﬁﬂ’&tmgnfeapgﬁxdz é/\bxtoklanJ&HQ @g) GARSH @Q&@l@ﬁﬁmjsolved in -
n%t haﬂ%o gn(l) %Lzl (r)er uxeg with KOHO(’)% 2) Zr?déor ¥1{tr% g(gn oggm?gh¥eTL§ \é\‘ihanol
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 (O%Q
5%-10% ethyl acetate / dichloromethane) produced S-mercaptoquinoline (85.1) (5.35g,
_20 _ 32% yield) as a- solid.
1HNIV[R(DMSO)59O2 (1H, d, J=2.3 Hz), 8.63 (1H, d, J = 22Hz)
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

o
W

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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"H NVR (DMBO) 6 8.75 (1H, d, J= 2.3), 8.51 (1H, s), 8.22 (1H, s), 8.01

(1H, d,(J:' 8?4 Hz), 7.92 (1H, d, J=7.6 Hz), 7.74-7.80 (1H m, 7.60-7.66

(1H, m. 5 An ethyl acetate solution (100 nL) of 85.2 (1.80 g, 5.1 mvl)
, 30 mMmol ) was heated at refl ux

dti ori 1) d| drate(6 88 ¢
g\r/]er n: ght %ée‘*céir“céimﬁé)ma? Cmﬁ@:%ﬁmeﬁowfb\dsmtlﬁé@%p?ﬂtrgd \;v:a gt ge:oglr gl?g];
b
sol uti on ¢iéGoethandf Eoeiffo?& 852 @0 ot yicl B a VAL

and the organic sol ut| on was vvash ated sodi um
~ bi carbonate and bri HeNl\/ﬂiﬂéMS@)ﬁ NGS5 OMErd, U&gng;;lgum qul, Epken (tlﬁes)lg 0'510| ution

d der_vacuum The residue was m X
ol or oneingin® BA0RL) B bl S g o) §Jﬂs7e&Qjélﬁ{ mh&;ﬁ_erﬁ mﬁ@gmaml 03 .
i i i
?Bﬁ/\élo)deg t8hg1 aQIHI |N1?et\?1§l§ce(aleﬁgmo§%%¥mgﬂ ﬁéqﬁ) 19% iy oo

8.2 Hz), chl oggle(@p.plhadrag&(@sz%zg %)mﬁl)@?as?lleﬁ%d(alH:ﬂuﬁ)weﬁu@ﬂ-b@fo@@c&&lbﬁo m) np

Eﬁél\g:’ T illustra nt hesi s. of conpound 86 (see
'}'gblzé?jiG)fo e aﬁ i ne Sgtggrép?lﬂg‘é ;ﬁs\@(%%ﬁgﬁﬂﬂpném ?L%hﬁﬁﬁbﬁé’?zs;ﬁ@r_srﬁzo%l
' e d waé d,\aBd €

m(i;ﬂ g;hdggﬁgl cn:ﬁgiucr) th;?ﬁt% mL) Tégiﬁﬁeg(?o?%lt{]wgsnw\%gge a@gl ‘&gpwl di ne

(0. 185 nAtuEategsadiym 1C&Fh9na@aﬁndlbychA§imdmmg)bV®Mﬁ@neihm saifhtef then was

t han and.then THE with
noai o9 ansolof vl it and Bhceny i ML ELIA" e SRRSO ARG el uent

% et dydhicaomethiare (10dink buod somBdaah eQubk 1@l Pacitin! MREH 6o ﬁ@d 2 ny,
(73/()5 ;g a?]qoff t Ty 35 H NVR(DVBD) 6 11,88 (1H gr) %li@(lH, d,
= 1“@’*?3{1('(‘13%&8%@’161 3 a5 qffhitz sgad.g. 00 (3H, ), 7. 67 7.75 (3H,

7 56 7.65 (2H, ‘MR @ng s V2 Anal .
cr:r)ai e 2o a7 T oMRMR fvEhls sear (MR o g, B30T B4 £ 5, s
conpound§lBfd, 7ab$.8 Ha, 8B é15r & par 24 Hy), T.6e- 7% ey ndf 7.8%2m80 @ 1B @QI) 30, from:
conpgynd2§§93cand t he correspondi ng aryl sul f onyl chlorlde 103 Table 16 RP
Ra

EXAMPLE 86
This illustrates the synthesis .of compound 86 (see Table 16).

The aniline 85.3 (250 mg, 0.78 mmol) and 2-chlorobenzenesufonyi
chloride (339 mg, 1.60 mmol) were dissolved in a mixed solvent of THF (5 mL) and

20  dichloromethane (5 mL). To the solutioﬁ was added pyridine (0.185 mL, 2.34 mmol) and

~ catalytic amount of DMAP. The solution was heéted at 50 °C to distill off |
dichloromethane, and then TI{F 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, s), 8.61 (1H,d,J=2.4 Hz), 8.19 (1H, d, J
= 7.6 Hz), 7.83-8.00 (3H, m), 7.67-7.75 (3H, m), 7.56-7.65 (2H, m), 7.31 (2H, s). MS
(M+H) 494.9. mp: 219.6 °C. Anél. 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 prepafed by the method of example 86
30 from compound 84.3 and the corresponding arylsulfonyl chloride.
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CISRo Cl-- " Re RIS, d (Ok kRaRoRe Rdme (MH) 86 0 O HHH
495 587.10d0d HA H529 87.2 0 HHHHA461 87.3 0 d H CF3 H 561
(MH 88.11d HHHS511 8821CI HdA Hb543 (MH 10 88.3 1 HHHH
477 EXAVMPLE 87 Exanple 87.1 HNI\/R(DI\/SO) 8 11.66 (1H, broad) 8.63 (1H, d,
J= 2.3 Hz), 8.18 (1H, 15 d, J= 8.6 Hable1 85.8. 00 (4H, n), 7.70-7.75 (2H,
m, 7.57-7.62 (1H, m, 7.32 (2H, s). M (MtH) ,529.0. np 214.0 C. El enental
Anal ysis: theory C 47.56, H 2.28, N 5.28; \found C47.30, H 2.36, N 5.37.
Exanpl e 87.2 20 'H NMR(DVMBO): 5 11.22 (Hi~ LBRD(1H, d, J= 2.3 Hz),

7.82-7.98 (5H, m), 7.57-7.75 (5H, m), 17/ 34 ( s). MB (M+H) 461.0. np
246.8 C. Elemental Analysis theoMG? ‘N 6.07; found C 54. 71,
H 3.05, N 5.94. Exanple 87.3 L5 ° O 5§ .11.70-12.00 (1H broad),
8.60-8.67 (1H, m, 35 8.43 (1H, 8 0- 8.

m, 7.32-7.38 (2H . : 225.1 T. Elemental Analysis:
theory C 46.86, H 2. 15 N% 971, foun k 47.01, H 2.26, N 4.98. 104

> (1H, m, 7.56-8.06 (6H,
EXAVPLE 88

Kk R R, R, Ry m/e (M+H)
86 0o ¢ H H H 495
5 87.1 0 C H a H 529
87.2 0 H H H H 461
87.3 0 C H CFK H 561 (M-H)
81 1 C ® H H 511
88.2 1 ¢ H ¢ H 543 (M-H)
10 88.3 i1 H H H H 477
EXAMPLE 87

Example 87.1
"H NMR(DMSO) 8 11.66 (1H, broad), 8.63 (1H, d, /= 2.3 Hz), 8.18 (1H,
15 d,J=8.6Hz),7.85-8.00 (4H, m), 7.70-7.75 (2H, m), 7.57-7.62 (1H, m), 7.32 (2H, ).

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 1HN]\/IR(DMSO) 6 11.22 (1H, s), 8.61 (lH d, J=23Hz), 7.82-7. 98 (5H,
m), 7.57-7.75 (SH, m), 7.34 (2H, s). MS (M~+H) 461.0. mp 246.8 °C. Elemental
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 'HNMR (DMSO) § 11.70-12.00 (1H, broad), 8.60-8.67 (1L, 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, H 2.26, N 4.98.
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General procedure for sulfur oxidation to the sul foxide: A
napht hyl t hi oet her of exanples 86 or 87 (0.2 mmpl) was dissolved ina 5

m xed sol vent of dichloronmethane (10 nL) and nmethanol (5 nlL). To the
solution was added nCPBA (120 ng, 0.7 mml, 77% pure) in six batches over
20 mnute intervals. Then the solution was washed with 5% sodi um

thiosul fate solution, .1% sodi um bggamngepgigs sol ution and brine and then
dried over nagne3|un1sulfate After TiTtering, the filtrate was

" concentrated to gi v%e’éeré’fﬂweﬁﬁlmmétsmfuhp&ildam te Hensuflfoxsde: chr omat ogr aphed

10 with el t (5% t / h t fford th '
cor\rMegpoﬁdluéé Sll(.l| fog?ﬁ%}%ﬁﬁéoaﬁ%o §§aTPFCT§|%EI %?@é aneé Via% d?@o?vrgmm g)e 8.82

1H ngx6@ s¢lyent h@ramethard ki -
( ) ¢lyen )i;c rame 10115{& %ﬂfdiSI%lm?ha%% ((@%Il-lm)l Ftrg fhe ;81{;,?%{1%3 )

7.85-7.91 7 3H,
(MH) 51F dé?#?“’f?@%aé &ip- gg’é’éfﬁp%ﬁtﬁ“@@ in EP(ézmhﬁabver,Q@ahmtanteﬁfmr y C

49.28, H T . 7 88.2 20 ' H
NI\/R(DIVB ):% o fc Mk %as(‘g%ggg%)g i3 go? Fﬂzt ﬁlf% é%lut“i%ﬁ)%gg‘hgmls 8 20 (2H

, 8.09 (CBFbOD@te Putnsntibyine antheﬁ dRid (o2t magnesmmfatg 5A(:tgﬁﬁlté9n0 thel 7
(2H . ﬁl t%’?la(scr@ g%‘ji g(‘p 4. El emental Anal ysis: theory 6. 17,
H2 21, NE phlenka Jo,265 2 s prigduoy Whigh was Shene |cbr38atGgraphed
NVR( DVS0Yith eldert 35%138% Sthy 1§oe8ale(é H, d J =
8.2 Hz), 8.09 (1& d, J= 8.5 l'éhl"%ametg%‘%? {#{%rdﬂﬁc%%“?"%n%m M,
7.21 (2HS‘11§‘)Xl €-MB (NH—l) 476. 9 rrp 261.8 C with deconposition. Elenental
Anal ysis: theory C 52.83, H2.96, N 5.87; found C 52.71, H 3.05, N 5. 71.

30 105 EXAMPLE 89 NO, C1 C1 S
2- (2, 6- DEsérnpled8841 ni t r o- phenyl sul f anyl ) - napt hal ene (89)

| |
HNMR (DMSO): 5 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 HNMR(DMSO) 6 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 (24, .
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 :

1

‘HNMR(DMSO) § 11.43 (1H, s), 8:81 (1H, s), 8.68 (1H, s), 8.18 (1H, d, J
= 8.2 Hz), 809(1H d, /= 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,H 2.96, N 5.87; found C 52.71, H 3.05,N 5.71.
30
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2-(2,6-Di chl oro-4-nitro-phenyl sul fanyl)-napt hal ene was synt hesized 5 (100%
from3,4,5-trichloronitrobenzene (Acros) and napthal ene-2-thiol (Avocado)

in a simlar manner as described in exanple 1 using DMBO as sol vent

[ tead of . DIVF. 'HNNR(DNSOdG)mMiQZI—D 7.95-7.85 (m 1H), 7.88

( J 8.6 Hz, 1H), 7.85-7.8 (d; J =1.8 Hz, 1H), 7.55-7.45
(m 2H) 7.25 (dd, J 8.7, 2.0 Hz, 1H).N3@0 EXAWPLE 90 NH2 Cl Cl S

3, 5-di

2-(

2, 6-Di chl oro-4-ni tro-phenyl sul fanyl)
mml) in Et OAc was added ti.n(l1)chloritle di hydrate, obtained from - -

Aldrich, (2.49 g, 11.05 nmol). The r@sul tYngati xture was refluxed for 2
hour. The crude reaction m'.x.tur'!vva cog ed to anbient tenperature and

apt hal ene 15 (89) (774 mg, 2.2 .

excess 2M aqueous NaOH was adde lowed to stir for 15 mnutes. Solid
tin salts precipitated fromthe on, were filtered off through a pad
of celite and washed with Et OAc (200 nl)..The 20 organic | ayer was washed
twice with brine (%d@s6n@9°h1(tipr4edltmfehemslﬂﬁthyl)amapthaMneQ&Q)r ated under .

bar ot on - H NG CIREA g i BBy FonabRtens i Sppthegived 262 e

1;)0 52 573(3 0% fradn 3,475- zrldHquomtﬂ)z)gergzeﬁc (7A&o§)rand ﬁhal%n%%fst(kﬂéﬂ @%E%dgi% 1\]02 01
.S

S 2. (2- A F%m&’lj%?ftaﬁ&eiﬂﬁé’ﬁg’/%%ﬁmw)uswaé?MfS\Oewo (\@ny instead of DMF. -

2- (2- Chl or o- 4- ni tr o1 RARRYDMA b a5 k4830018 oNevas Sy fiesiged ;(100%-

Hz, 1H), 7.85-7.8 (m, 1H), 7.75 (d, J = 1.8 Hz, 1H), 7.55-7.45 (m, 2H), 7.25 (dd, T =8.7,

2.0 Hz, 1H).
10
EXAMPLE 90
_ L
N
cr” Y al

oo

3,5-dichloro-4-(napthalen-2-ylsulfanyl)-phenylamine (90)'
To a 0.1M solution 2—(2,6-Dichloro-4-nitr0-pheny15u1fanylj-napthalene
15 (89) (774 mg, 2.2 mmol), in EtOAc was added tin(IT)chloride dihydrate, obtained from
Aldnch, (2.49 g, 11.05 mmol). The resulting mixture was refluxed for 2 hour. The
crude reaction mixture was cooled to ambient témperarure and excess 2M aqﬁeous 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,SO,, and
concentrated under vacuum to yield 592 mg (84%) of (90) which was used without
further purification.
'H NMR (DMSO-d) & 7.88-7.82 (m, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.75
(d,J=7.7Hz, 1H), 7.5-7.4 (m, SH),. 7.13 (dd, J = 8.7, 1.9 Hz, 1H), 6.83 (s, 2H), 6.21 (s,
25 2H). MS (M-H) 318. '
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from 3-chl oro-4-fluoro-nitrobenzene (Al drich) and napt hal ene-2-t hi ol :
(Avocado) in a simlar manner as described in exanple 89. 'H NVMR (DVSO d6)
6 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 H, 1H. 10 EXAMPLE 92 NH2 O S

3-chl oro-4- (napt hal en-2-yl su | fanyl ) - phenyl am ne :

3-chl or o- 4- (napt hal en- 2-yl sul fanylM%%%p ne (92) was synthesized 15
(97% from 2-(2-Chl oro-4-nitro-phenylsu | )-napthal ene (91) in a simlar
manner as described in exanple 90. 1H NNRO(DMVSO d6) 6 7.88-7.8 (m 2H),
7.75 (d, 3 =7.5 H, 1H), 7.5 7.42 (m 3{), 7.35 (d, J =8.4 Hz, 1H), .7.18
.(dd, J = 8.6, 18Hz 1H), 6.82(d, J =
Hz, 1H). M5 (M+H) 286 20 107 EXAMPLE 93% _CLA00 S~- O C1 d S
2,4-Di chl oro-N-[ 3, 5-dichl oro-4- (napthal enr 2- ycllsulfanyl) phenyl ] -

benzenesul fonam de (93) 5 To a Q.4 ) :

3, 5-di chl or o- 4- (napt hal en-2-yl s phenyl am ne (90)(153 ng, 0.48
mmol) in THE was added pyridine dfrdm aldrich, (0.19 m, 2.4
nmol ) followed by 3, _(g%lc ropen enegsyylt chloride, obtained from
Maybri dge, (129 ngy, "rﬂ@%‘ﬁ’l“é(%s stored for 6
days.5 A 1M aqueous 7&Ql@lﬂbx®n4-aftrdﬂen§z%ﬁlfﬂﬁ91) \P@ﬁhglggﬁéaé%tﬁe@%& Hﬂ)%/of eaction

m xture
from 3-chloro-4-fluoro-nitrobenzene (Aldrich) and napthalene-2- tthl (Avocado) in a

similar manner as described in example 89.
'H NMR (DMSO-d¢) 6 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, ] = 8.9 Hz, 1H).

10

EXAMPLE 92
— NHZ

cor

3-chloro-4-(napthalen-Z-ylsulfanyl)—phenylamine

Cl

3-chloro-4—(napthalen-Z-ylsulfanyl)-phenylamine (92) was synthesized
15 (97%) from 2-(2-Chloro-4—nitro-phenylsulfany1)-napthalene (91) in a similar manner as |
~ described in example 90.
1HN"\/fR(DMSO -ds) 6 7.88-7.8 (m, 2H), 7.75(d, ] = 7.5 Hz, 1H), 7.5-
742(m 3H), 7.35(d, J=8.4 Hz, 1H), 7.18 (dd, J = 8.6, 1.8 Hz, 1H), 6.82 (d, J = 2.4 Hz,
1H), 6.6 (dd, J = 8.4, 2.4 Hz, 1H). MS (M+H) 286
20
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10 was extracted 3x with EtOAc (20 nlL). The organic | ayers were conbi ned
and washed once with a brine solution (20 nL), dried over Na2, S04, and
concentrat ed under vacuum The crude solid was chromatographed (5-15%
Et OAc in hexane) to yield 125 nmg (49%. of 93 as an off white solid. "H NWVR "
(DVMBO-d6) 6 11.6 (s, 1H), 8.17 (d, LXMQ.L&Q&, 1H) 7.96 (d, J = 15 2.1
Hz, 1H), 7.88-7.83 (m 1H), 7.83 (d,~J -ﬁ 7.76-7.73 (m 1H),
7.1 (dd, J = 86 2.1 Hz, 1H), 7.5 7%(\'\/\5\@ 3H) 732(5 2H), 7.21 (s,

2H) , 7.1 (dd, J = 8.6, 2. 0 Hz, 1 526 EXAMPLE 94 RS/0- ~N |
cLd 201 i 108 . 6-Chl oro- pyrld ne 3-sulfonic acid

[ 3- chl oro--4- (napht hal en-2- yl suCfFan -pheny ] -am de (94). To a 0.35M _
~'sol ution of 3-chloro-4-(naphthal en-2-yls P vl ) - phenyl am ne " (90) (150 ng,
0.53 mol) in THE was added pyridi ne CAdr¥ch;c0.21 ni, 2.63 mol) 5 '
- -foll.owed- by 6-chloro-pyridine-3-sul chloride (Qorpark, 122 ng, 0.58
mmol ). The. resulting m xturewas for 15 hours. A 1M aqueous:
solution of HO (20 m.) was added an he crude reaction m xture was
extracted 3x with Et OAc (50 rrLz The organic |ayers were conbi ned and
washed twice with -figHosr N3 Ddichigo- %(n@pthdknedvlmeinvl)hERM],. and

concentrq,reggedéggﬁg Mt The crude solid was chromat ographed (5-15% 10
Et OAc i n hexan t[(l) yi elltg}’)140 ng (58% of 94 as a pale yellow solid. "H NWR

(DVS © d6) 8 10. 93 Ts3 0.8MBoluBor/dt I Shdichicto- Qlagﬁlaleﬁ- - lsul?adxjy% (dd J = 8.4,
26Hz m1797né%h§gng 7.90-7.84 (m , 3 =8 Hz
7. s@henylanme (03153 me, JefS ramol )Jm_TISFe;vasad@eddzyndm) pbiir2a fodn J = 2.1

HZ, 1H) , aldribR; Z@.@é rr(LmZﬁ?ffﬂ'nol) %ﬁo(v%bg/ 2,éédlchlorobenzenesulfonyl 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
10 was extracted 3x with EtOAc (20 mL). The organic layers were combined and Washed
once with a brine solution (20 mL), dried over Na;SO,, and concentrated under vacuum.
The crude solid was chromatographed (5-15% EtOAc in hexane) to yield 125 mg (49%)
0f 93 as an off white solid.
'H NMR (DMSO-dg) 6 11.6 (s, 1H), 8.17(d,J = 8‘.6 Hz, 1H),7.96 (4,] =
15 2.1Hz, 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(MH)526

EXAMPLE 94

N\WZ

IN S\NH

o)
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00 S F3Cd S 2 Chloro N[ 3- chloro 4-(n
Ei)(ﬁ'ltvﬁ;:zeg?z-a sul fanyl)-phenyl]-4- triflu oronethyl - benzenesul f onani de (95)
20 The title conmpound was prepared using the nethod of exanple 94, star]tl ng
wi t h 3-chl oro-4- (naggﬁp al en- 2- ylsulfanyl) phenyl am ne (150 rrg,7 0. 53 dnn ),
pyridine (Al drich,5&morogyriding3-spifomic agid [3-chloro-4-(naphthalen-2- |

2-chl t enesulfonyl chloride (Maybridge, 162 ny,
chl or oﬁmﬂfdn%gh)gmimg i}ngid?gaz

bt ai ned as a
"0.58 mmol) in of title conmpound (95) was o
pal e yeI I z)w sol i d. P®a QRSMVRIGHIVESE 316} 1080-4-In3htHaSen- ild)suugn@l§ ?ggm%mme

7. ’58 7. 565‘2)}?({2‘% 8?3§E“°1?HHHIZH§ ‘stﬂdéed Pzﬂ@né{z’&%ﬂ) |3?zl g, @oﬁa dmol)2. 3 Hz

1 5. (M H)
595’ 100 EXAVPLE 06 0 by hi -3 etlprige Qoo f2bYo. 58 Rithon).VFind

© 6- Chl or oTPYHIRE MExEsAssERRe Tor cad.Sdm[uss SAdM hweoos éel(mpbm@'l%r%m Was

epared using the
ﬁgfﬁggagfﬁhg ai}ﬁii 'tlﬁl:%&ﬁ@‘r%cﬁ il Pl Sad Lt SR EORs &8 b e oorand

3, 5- di ChIla)/rexJ‘rWrex(en:a)pitﬁMIz@ﬂv&sﬁécﬁﬂ%&@ﬁ&’ﬂh)a m‘%%iu%la@ieodl%@) &ty 047

' (Aldrich, 0.19 nL, 2.
grrglhl) or o%&ﬂ 2‘%@ an‘éeairﬁféﬁ}‘ﬂd?fmaé@lime The @mipaolkd whg Shrognat@zraghed el 15% N THF._

130 @ (PeOhcQh heBntpd ngﬁ"’}'dﬂ?ﬂ; &%) 86 ]é%a eexlxelllgvv\é 5o 1|dI d.
'H NMR (DMSO-dg) 3 10.93 (s, 1H), 8.7 (d, ] = 2.0 Hz, 1H), 8.19 (dd, J
=8.4,2.6 Hz, 1H), 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, J = 8.6, 1.9 Hz, 1H), 7.2 (d, J=2.1Hz, 1H), 7.12-7.04 (m, 2H).

MS (M -H)
15
EXAMPLE 95
Fop
o
F,C '
Yl
S
- 2-Chloro-N- [3 chloro-4- (naphthalen-Z-ylsulfanvl) 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- tnﬂuoromethylbenzenesulfonyl chloride
(Maybridge, 162 mg, 0.58 rnmol) in THF. ?50 mg (90%) of title compound (95) was
obtained as a pale yellow solid. R

25 'H NMR ('DMSO-d5) 6 11.30 (s, 1H), 8.23 (d, ] = 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 = 8.6,

1.9 Hz, 1H), 7.28 (d,J = 2.3 Hz, 1H), 7.11 (d, J = 8.6 Hz, 1H), 7.04 (dd, J = 8.6, 2.3 Hz,
IH) MS (M-H) 526 ‘
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. _ ~ "

IHNNIIt (DMBO-d6) 5 11.40 (br s, 1H), 8.88 (d, J = 1.9 Hz, 1H, 8.28 (dd,
J = 8.4,1.(6142, 1%—|), 7.88-7.80 (m 3H), 7.76 (d, J = 9.1, 1.8 Hz, 1H) MH
7.52-7.42 (m 3H), 7.38 (s, 2H), 7.14 (dd, J =8.7, 2.0 Hz, | H. M (

493 15 EXAMPLE 97 O 00 _ -NHRF3CCl1 d S 2-Ch

1 oro-N-[ 3, 5-di chl oro- 4- (napht hal en- 2-yl sul fanyl ) - phenyl ] - 4-

trifluoronethyl-benzenesul fon am ﬁ{gﬂgL% ti : Ihe conpound was prepared
usi ng the nmethod of exanple 94, startin |
3, S-gi chl or o- 4- (napht hal en- 2-yl sul fanyl (p)henyl am ne (90) (150 ng, O0.47
mol ), pyridine (A drich, 019n1_I\ nrmol ) and 2-chloro-4-tri

f1 uoronet hyl benzenesul fonyl  chlo

137 ng (529% -of 97 was obt ai nedC paI

dge, 144 ng, 0.52 mmol) in THE
ellow solid. 110 'H NNIR

- (DVBO-d6) 8 8.38 (d, J = 8.0 Hz, 1H), J =1.4 H, 1H, '8.01 (dd,

J =84, 1.1 H, 1H), 788780(m ZI-C!)1

2H), 7.34 (s, 2H), 7.12 (dd, J—86 2.0l Hz,

71 (m 1H), 7.51-7.42 (m .
a}LH) MBS (MH) 560 5 EXAMPLE
1 0~ | e-5-sul fonic
98 O 0~~0NS~NH SJ] d 0 g Shoro-Bmi dazo[ 2, 1- b] t hi azo
acid [3-chl oro-4- (naphthal en- 2-y I')-phenyl]-am de (98) The tit Ihe
conpound was prepared using the netfiod exanple 94, starting éOS\ém tmol)
"1 - chl or o- 4- (napht aCR3-pikftthd- grmf)mahﬁwbag"d?&n&o- (Saphinada-2°
5 ylsulfanyl) -phenylj-amide (96)

The title compound was prepared using the method of example 94, starting
with 3,5-dichloro-4-(naphtha1en—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.

1HNI\/JR(DMSO -ds) 3 11.40 (br s, 1H), 8.88 (d, J = 1.9 Hz, 1H), 8.28
(dd J=28.4,1.6 Hz, 1H), 7.88-7.80 (m, 3H), 7.76 (d, T =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
Cl Qo

\\ /7

NH

Q

2-Chloro-N-[3,5-dichloro—4-(naphthalen-2-ylsulfanyl)—phenyl]-4-
trifluoromethyl-benzenesulfonamide 97)
The title compound was prepared using the method of example 94, startmg
20 with 3,5-dichloro-4- -(naphthalen-2 —ylsulfanyl)-phenylamme (90)(150 mg, 0.47 mmol),
" pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 2-chloro-4- -trifluoromethylbenzenesulfony! -
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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pyridine (Aldrich, 0.21 n_, 2.63 mml) and
6-chl oro-i m dazo[ 2, 1- b] t hi azol e-5-sul fonyl chloride (Maybridge, 149 ng,
0.58 mml) in THF. 172 ng (65% of 98 was obtained as a pale yellow solid.

. d d, J = , 7.96-7.88

( H Ng/ﬁ) ( Dg/sgB g) 8?1 1W%BM§JC’6H%6)M 383(C£J . 82]10 mflél)i)'_ézﬂ?(d?@—?l?sﬁd ﬂ71H) 2H) w0
7.33-7.2 4 T.1L

3T o?i c?ggd J?J—’|)_34 7.1 éz(fh) J 88 78%(‘#2,\7@ ?/{7@7@8@ ﬁ}m_y’ 582%‘& 576‘%)

-~ S--'NH CI-3 6, 8D, 32z(dd111*1*86 2.0 Hz, 1H). MS (M-H) 560

2, 4=Di chl or o- N-[ 3- chl or 0- 4- (napt hal en- 2-yl sul fanyl ) - phenvl ] - benzene
suI f onam de(99) -
2, 4- Db chl oro- N-[ 3- chl or 0- 4- ( napt haxeanPpivk gl f anyl ) - phenyl] benzene

-.,"‘sulfonam de was synthesized (67/ % from
'3-chl or 0-4- (napt hal en- 2-yl sul fany(F ajptbenyl anmine (92) and

2, 4-dichl orobenzenesul fonyl chlori s tal ned from Maybridge, in a

(dd. J = 8.4 Hz, 1H), 7 57 1 (dd J 8.6, 1.9 Hz, 1H),
7.26 (d, J = 2.2 He, 7 12 7.03 (dd, J = 8.6, 2.3
10 Hz, 1H). M5 (M H) 492 EXAIVPLE 100 R/O ~\ ad s -

simlar manner as descrlbed |n e np 1H NIVR (DMSO-d6) 8 11.1 (s,
1H), 8.06 (d, J = 8.6 Hz, : -N 7.86-7.81 (m 2H), 7.65
(

6-Chlor0-imidazo[2,1-b]thiazole-S-sulfonic acid [3-chloro-4-
(naphthalen—Zlesulfanyl)-phenyl]—.amide.(98)
The title compound was prepared using the method of example 94, starting
10 wiih 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) i THF. 172 mg (65%) of 98 was obtained as
a pale yellow solid.
1I—INMR(DMSO d6)6 11.26 (s, 1H), 7.98 (d, ] = 4.4 Hz, 1H), 7.96-7.88
15 (m, ZH), 7.88-7.84 (m, 2H), 7.68 (d, J = 2.4 Hz, 1H), 7.58-7.52/(m, 2H), 7.33-7.28 (m,
' 2H), 7.14. (d,J=8.5Hz, 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
Cl o0

N\ 7
oy
cl
Cl
' S
20 g | :
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N [3-Chloro-4-(n aphthal en-2-yi sul fanyl)-phenyl]-4-iodo- 15

ben[zenesul fonam de (100) The title conpound was prepared using the nethod
of exanple 94, starting wth _

3-chl o?g- 4- (napht hal en-2-yl sul f anyl ) - phenyl am ne (92) (150 ng, 0.53 nmol),

pyridine (A drich, 2@‘.“?1“‘#2{"'@‘?@Scmm-ﬁ-(ammlqneugbalfzeyie-sxhbﬁydm-y)lepzdfﬂeor| de
(Acr os, %Zﬁonﬁﬁide@ 8 mol) in THF. 153 ng (53% of 100 was obtai ned as a
pal e yellow solid. 20 1H NV\R (DVMsO-d6) 6 10.75 (s, 1H), 8.01-7.95 (m 2H),.

~ = il -25 g | ! J N
7.95-7.89 (m  2H) 2,4DBahIFroq2-[6ohlc2bM-(nkpHAtcH 7@;%Mnﬁ%heg?%%nﬁl_§l? .

- 8.6, 1.9

stt%émlH)d W7a' %6 tﬁ_gsi eJ (:"(gj 2o & o 4 111 1 Byt O /0 Ci a
7.04 (ddSjouangigwas synthesized (%) fpgmy Brqhors ?}?amhieamml _ I_ai ZIM
genzN_eglg:s%Ih%)ﬂ;lam 33?%‘%%?%2&?%@0???%%%%%%&% v(\)él@ ep‘%%h?(ﬂgoﬁgﬁﬁﬁb‘i‘%’ Het hqd -
- of exanplagimidar mannet andescmbadhin example 93. : SR R

A e S AT UL A AL S I e L R
mmol ), pyridine ;- orrovet, -2 . :

hl ori d ;- 0 n oTHE. 2 (93%_of,.101,
gbt glflne§7g8§@r20§%?g§56|7i§g§vms%1lﬁ??d @Mg(g%é%?%g ?11 %@Q]I V\@% Jﬂ
8. 08- 8. 0Z § 6 1.2Hy, 1H),§267d8P= B HzITHRH)12 (@, T4 8(THZJIID), 7.08 (Ha, 7 1k, 2.3

7,527 40 3H). 7.35 (s, 2H), 7.12° (dd. J =877, 1.9
@653%5%[%1&@3@@6 CE Tha H)q 00 N(NH NSJcd d so O

EXAMPLE 100
Q O

W/

5
/©/\NH
I |

| c
O

N-[3-Chloro-4-(n aphthalen-2-ylsulfanyl)-phenyl]-4-iodo-

benzenesulfonamide (100)

The title compound was pfepared using the fnethod of example 94, sta.fting
with 3-'chloro-4—(naphthalen-2-ylsulfanyl)—phenylamine (92)(150 mg, 0.53 mmol),
pyridine (Aldrich, 0.21 mL, 2.63 mmol) and _4-iodoBenienesulfonyl chlonde (Acros, 175
mg, 0.58 mmol) in THF. 153 mg (53%) of 100 was obtained as a pale yéllow solid.

20 - 'H NMR (DMSO-ds) 8 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, T = 8.6, 1.9 Hz, 1H), 7.26 (d, ] ='2.3
Hz, 1H), 7.13 (d, J = 8.6 Hz, 1H), 7.04 (dd, J= 8.5,2.2 Hz, 1H). MS (M-H) 550 |

112



15 6-Chl oro-im dazo[ 2, 1- b] t hi azol e-5-sul fonic acid [3,5-dichloro-4

(napht hal en- 2-yi sul fanyl ) - phenyl ] -am de (102) The title conpound was
prepared using the nmethod of exanple 94, starting wth

3, 5-di chl or 0- 4- (napht hal en- 2-yl sul f anyl ) - phenyl am ne (90) (150 ng, 0.47
mml ), pyridine (Aldrich, 0.19 ALY ) and

6-chl oro-im dazo[ 2, 1-b] t hi azol e-5-sul {pnyl 20 chloride (Maybridge, 132 ng,
0. 52 mmol) in THE 172 nmg (65% of 102 Was obtained as a pale yellow solid.
© 113 "H NWR (DVBSO-d6) 5 11.71 (br - \&}pZ(d J = 4.4 H, 1H), 7.89-
7.82 (m 2H), 7.77 (m 1H), 772dJ .4 Hz, 1H), 7527432(m3H)
7.35 (s, 2H), 7.11 (dd, J = 8.7, < N). M5 (MH 504 5 EXAMPLE 103
0O ~-ONS-NHcl ~1 ~C1 S 6- Chl or o- py ne- 3-sul fonic acid

[ 3-chl or o- 4- (napht hal ene-2- sul fi nyl )Clpheyl [€ham de (103) To a solution of
6- Chl or o- pyri di ne-3-sul fonic aci d{3-chl ggo-4 10 . .

"(napht hal en-2-yl sul fanyl ) - phenyl 1de((94, 55 ny, 0.12 mml) in CHZ-CI 2_--(2
m.), was added dropwi se a sol ut At chl.or oper oxybenzoi ¢ ‘aci d. ( nCPBA,
Aldrich; 36nmg, 0.12 pmml) in CH2C12 (1 nlL). The resulting m xture was
stirred at anbi ent N@Tﬁ'@‘ﬁ‘?IBF‘E“T(BPpllth3!R§'u¥-vbnkfad}’lbmheuvl\}m4t-ihd5{ OAc (60 ni).
The orgagb&én@ylﬂfodmd\g@%@fd w th saturated aqueous NaHCG3 sol ution (50
m), twice with brine solution (50 rnL), dried over. 15 Na2SO, and

conceéntrated under T\haamlurmm"ﬁbmd:wuﬂﬁrepaiedds1ﬂ@$h&1hét<h6&b@gizﬁﬂﬁle@4(s¥£hm 5%
Et OAc in tg)gagﬁlgﬁoyzadhlll %QSO% of 103 as an off white solid. IH NMR
(DIVBO da)” qre4-qaphthglens-ylsuliapyD-phepylppniner(99) (1§048g, (7 mmoi), 5 Hz

] 6 , = 8
gwﬁzl’ele (zahﬁli)q‘mzﬁ,?eﬁ1 19 T 9'1:7_;; Tﬁﬂgi) anfl- 418%%%12%1%3&%&%5{0nd§{%c53§
0- 7 6TE >2zmpol)1n§$ﬂ:( ou;154 g 2B %) & 101 vlas@btinedldd)a pale $8ldvlebiid) = 8

L

2.2 t2, 1), 7-19 (R riigoty s e MBEM B-5.02 (m, 211, 7.88.7.80 (m.

10 2H),7.74 (4, 7= 7.7 Hz, 1H), 7.65-7.58 (m, 2H), 7.52-7.40 (m, JH)735(S 2H), 7.12
(dd, T =8.7, 1.9 Hz, 1H). MS (M-H) 584

EXAMPLE 102
Cl 0o

N\W/J
SNH
N

J

W\
:

6-Chloro-imidazo[2,1-b]thiazole-5-sulfonic acid [3,5-dichloro-4-

Cl

' (naphthalen-2-ylsulfanyl)-phenyl]-amide (102)

Th¢ 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 0-chloro-imidazo(2,1-b]thiazole-5-sulfonyl

20  chloride (Méybridge, 132 mg, 0.52 mmol) in THF. 172 mg (65%) of 102 was obtained -

. asa palé yellow solid.
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475 114 EXAMPLE 104 O /ONS-NH I'I d d d 0

6- Chl or o- pyri di ne-3-sul foni ¢ acid [ 3, 5-dichl oro-4-(napht hal ene- 2-
sul fonyl ) -phenyl]-am de (104) 5 To a solution of

6- Chl or o- pyri di ne- 3 CId[35dICh or o- 4-

. (napht hal en- 2-yI su?ﬁﬁ%ﬁb 9<1)]5 lérﬁld@regleﬁ) ﬁ@ergJﬁ‘lGMHmﬂﬁ{)) 7i89- CH2C12
(1 m), Ve (naddndy oy e & | wtizonmof 12 mmol )
-in CH2A 2 1( rr1_(Eig Th%r esgl??ﬁgl ﬁl)?tmulr&(e% \1/va St rre gg%gaje’n@ %g erature
over ni ght’-drdddi T §t7ed- Qe N E)ENEREMEBD 5604) . The or gani c | aver was washed
twice with 5% aqueous Na2S203 10 solution (20 nL), twice with 1% aqueous
NaHCO3 solution (20 nL), and brine solution (20 nm.), dried over Na2SO4.
Renoval  of the solvent under vacugxAMPe R2ig30 (99% of 104 as an off
white solid. '"H NVR (DVMSO-d6) 6. 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.Q208.05 (m 2H) 8.02 (d, J =8.0 Hz,

JlH) 7 79 (dd, J =8.7, 2.0 15 S 7. 76-7.64 (m. 2H), 7.58 (d, J =
8.4 Hz, 1H), 6.93 (s, 2H) MS (M 5 E LE 105 C1 00 S--NH F3C-'d
SO 0 2-Chloro-N-[3-chloro-4-( en <sul fonyl ) -phenyl]-4- 20

trifl uoromethyl - benzenesul f onam de( 105)
Cl

6-Chloro-pyridine-3-sulfonic acid [3-chloro-4- (naphthalene-z-
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 CHyCl, (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 NaHCO; solution (50 mL), twice with brine solution (50 mL), dried over
Na,S0;, and concentrated under vacuuin. The crude solid was chromatographed (10-
25% EtOAc in hexane) to yield 17 mg (30%) of 103 as an off white solid.
1I-INI\/IR(DMSO—d6)8 11.25 (s, 1H), 8.82 (d, ] =2.6 Hz, 1H), 8.43 (d, ] =
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, IH) 7.74(d,J=8.5Hz, 1 H), 770760(m 2H), 7.53 (dd J

200 =87, 1.8 He, 1H), 7.40 (dd, T =8.5,2.2 Hz, 1H), 7.19 (d, = 2.1 Hz, 1H). MS (M-H)
475
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The title conpound was prepared using the nmethod of exanple 104, starting
wi th 2-Chl oro-N-[3-chl or o-4- (napht hal en- 2vl sul fanyl ) -phenyl]-4 115 .
trifluoromethyl benzene-sul fonanmi de (95, 35 ng, 0.066 mmol), nCPBA (Aldrich,
100 ng, 0.33 nmol) in CH2Cl12. 38 (10099 of 105 was obtai ned as an off
white solid. 'H NVR (DVSO d6) 6 M E404 1), 8.62 (d, J = 1.8 Hz, 1H),
8.28 (d, J =8.1Hz, 1H, 8.20 (d, J 58 1 Hz 1H), 8.16-8.00 (m 4H, 7.90
(d, J =85 Hz, 1H, 5 7.77-7.64 ( 3Ry 7.20 (d, J = 9.0 Hz, 1H), 7.09
(s, 1H. M5 (MH 558 EXAMPLE 10& TNH''NH C1 *lcl SO

6- Chl or o- pyri di ne-3-sul foni ¢ aci d [ 3-ghl orb 4 (napht hal ene-2- 10

sul fonyl)-phenyl ] -am de (106) THe title gonmppund was prepared using the
met hod of exanple 104, starting with 6-( o- pyridi ne-3-sulfonic acid

[ 3-chl or o- 4- ( napht hal en- 2- yIsquanyI)Clphe yl ]Clam de (94 15 ng, 0.03

mmol ), nCPBA (Al drich, 50 ng, O. I gF@H2C12. 16 my (100% of 106

_.\g,agzo?ém geg gsSauzof f whi éeGZOI( | MVR ( DIVISO 36)24681166(()m( erH)s 513H)14
(d, J = 8.8 Hz, §8dJ—88HZq_B_ 03_d J—84_HZ 1H),
7.76-7.64 (m 4H) 7C Ipr ridjne-3gulfonis agidy3,5 gpq)hlorp %ma(pjl,th?]lene 22.1 Hz,
1|_|) |\/|5 fidedRy1 Bl erdA]- m&l@dﬂ? O0Od S~-NH F3Cd d SO 0
.5 To a solution of 6-Chloro-pyridine-3-sulfonic acid [3 5-dichloro-4-
' .(naphthalen—2-ylsulfanyl)—phenyl]-arnlde (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 mixfure was stirred at ambient temperature overnight and diluted with
EtOAc (60 mL).' The organic layer was washed twice with 5% aqueous Na2S203
10 solution (20 mL), twice with 1% aqueous NaHCOj3 solution (20 mL), and brine solution
(20 mL), dried over Na,SO,. Removal of the solvent under vacuum gave 21 mg (99%) of
104 as an off white solid. .
"H NMR (DMSO-dg) 6 8.68 (d, ] =2.5 Hz, iH), 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, I= 8.7,2.0
15 Hz, 1H), 7.76-7.64 (m, 2H), 7.58 (d, ] = 8.4 Hz, 1H), 6.93 (s, 2H). MS (M-H) 525

. EXAMPLE 105
Cl 00

N7
/©/S\NH
F;C :
Cl

=0

. W
(%

2-Chloro-N- [3-chloro-4—(naphthalene-2-sulf0n_vl)-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—2ylsu1fanyl)—phenyl]-4-
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116 2-Chl oro-N-[ 3, 5-di chl or o-4- (napht hal ene- 2-sul fonyl ) - phenyl | - 4-
trifluoronethyl -benzenesul fonam de (107) The title conpound was prepared
usi ng the nmethod of exanple 104, starti ng W th

21 vor BRI R B AR O 5. et TAP maMs M A (AeBal QA dr i ch,
80 ny,  e26.30Rinb)iA CEHREL 28 é&é@%ﬂ%@f@}s fhs &&Zm‘é@%i%?li)?f'g{}@ge gzb %a?1 gfg .

white solid. 1H NWR O%&é
HZ, 1H) 8.15 (d, g&g\@ chﬁp,@u@o](o)r(sdmns:@a(damz 8HzH)I,—I)8§:IX3(d(d, J

2H) I\/B (M%%Qgﬁkgm&féllggﬁ%ﬁi gé%@ﬁf égr(ét Slr;?é plr pa?a'?lzogs
of 1G8. 171/ bek)tm1318), 6.20 (MQz= BHMHE! 1101 Tho 1Hgl\/@@1f@ AN 108.1 108.2 A
solutlon of potassiumt-butoxide (1 Min THE;, 26 m) ‘was added to a 15

solution of 3,4,5-trichloronitrobenzene (3 g) and

5-chl or o- 3- hydroxypyrl dine (1.7 gﬁ %{ The deep red sol ution
was heated at 50C overni ght, then‘pUm‘Pegﬁ—nq]éBo wat er. The precipitate was
collected by filtration and purified b@ ohronat ography on silica (10%

et hyl acetate/ hexanes as eluant) t g/ de 108.1. 1H NWMR (400
MHz) . (DMSO-d6) 6 8.58 (s, 2H); 8.4&7 JE\ZHHZ 1H); 20 8.41 (d, J=2.6 Hz,
1H); 7.72 (dd, J=2.6, 2 Hz, 1 i g9 t hel et hod of Example 2, 108.1 (2.2
g) was converted to the anilin 108. 2. I\/R (400 MHz) (DVvsO-d6) 8 8.35
(d, J=2 Hz, 1H); 8.21 (d, J=2.5 Hz, 1H)\ 237, (dd, J=2.5, 2 Hz, 1H); 6.73

(s, 2H); 5.78 (br s, 2H). 117 The corrpoundscs) vided in Table 17 wer e

prepared using 108.2 and S\g

6-Chloro-pyridine-3-sulfonic ac1d [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)-
phenylj-amide (94, 15 mg, Q.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 'HNMR (DMSO-de) 8 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, T =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, ] =
2.1 Hz, 1H). MS (M-H) 491

20 _ EXAMPLE 107
Cl 0

N\W/4
S\NH

55,

S;

o a;
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commercially avail abl e substituted benzenesul fonyl chlorides and/or using
the internedi ates and nethods described in the exanpl es above. 5 Table 17
RO 0 Re. € NHSSRob NOOORaC RaRoRRdm (C 108.3 HOA d H
199-200 108.4 C Fié% H éﬁ -169 1085 HH I H 211-214 108.6 C H CF3 H
185- 189 EXAVPLE 108 GhieLo-d 1dé°‘ﬁ"i"1°u‘é1(1il%Rlééa%ﬁer%w{wk)r}she@tvl]1@9 1. 10
NO2 402 u@usﬂo@léalgtp@en&enéumuaﬂumlbwﬁd flask was charged wth
2-chl or o- 4-ni trobenzoyl chloride (3: g, 15.9 mmol), 2-ethyl benzofuran
(2.11 g, 14.4 mmol jthe gtld Camydmd)wss prepzsredmsmg|t1earmetmﬁmf|ed@n1§12(1onL) Thi's

| d hlorid 9 g, 28.9
ot ) ve S oA R RS S B AR 2 Rl Pheigt At

“addi t3 ontnmrmamy%ﬁzenmelfbﬁ@ﬁmm BB 810.09 RthAl, n%ﬁ,gr(A?(QhH‘ SRS a“d
our

t hen was to_roomtenperature for an additional ours.
reacti on émflﬁ it (e $2 Mg € 10089 afil 03¢ Wma@btyllnedles ehbrwhie satid. was hed

twice with 50 niL v qﬁgﬁ onece r of _brine.
The organics were gﬂ{ O@;ﬁ%&"&@@ r‘hllggﬁ’t ggzt(g §81u}§ ’y]éﬁ)l ow oil.
Thi s 0||8%@$dth¢8héﬁzpmﬂ;8ﬂ9ddU§t&g}&gnmgagggkdﬁtagh;gpqueﬁggz

(eluting % hexanes in neth ne chloride). The desired Fra tions
%éf‘ﬂ raté& é)(}g

were con gPvedb (e, ol éfz%i BD. B ENeHI 021 as an of f-white
soligh M5 ESI me: 330.0 (M + H).

"EXAMPLE 108
This example illustrates the preparation of 108.1 through 108.6. -

N02 . NH2
c1/¢\c1 01/©\c1
N0 Cla~ O

=

N N~

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 (1.7g) in
THF (15 mL). The deep red solution was heated at 50°C overnight, then poured into
water. The precipitate was collected by filtration and purified by chromatogfaphy 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 8.1 (d J=2.6 Hz, 1H); 7.72 (dd, J=2.6, 2 Hz, LH).
_ - Using the method of Example 2, 108.1 (2.2 g) was converted to the aniline
108.2.
'H NMR (400 MHz) (DMSO-ds) 6 8.35 (d, J=2 Hz, 1H); 8.21 (d, J=2.5
Hz, 1H); 7.37 (dd, /=2.5, 2 Hz, 1H); 6.73 (s, 2H); 5.78 (br s, 2H).
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5 EXAMPLE 110 (2, 6-Dichloro-4-nitro-phenyl)-acetic acid (110) To a
solution of diethyl malonate. (Aldrich, 13.8 nL, 90 mmol) in DVF (60 nliL)
was added cesium carbonate (Al drich, 48 9 g, 150 nmol). The m xture was
heated to 70 C and hhen was dded 1,2,3-trichloro-5-nitrobenzene (Al drich,
13.56 g, 60 10 rrrml’; © SRR iWP@‘%éﬂ $able ldgvee prro@etiawsing 198 mdand cool ed
to room tcefpeirébly 8vaiblel S added and
-the crude reactllown mxturgedb\;{gtgg%e%g?%%%{gf 1&{1015% @%@&ruﬁ% The
organi ¢ laigeEraligiey endemathiode dessnbledvashe dxdmypleeaboniet h a bri ne soI ut| on (150
m.), dried over Na2SO4, and concentrated under vacuum The |ight yellow
oil was used for the next reaction wi thout further purification. 15 The

i ght5Syellow oil was suspended in 90raeqfF 6 N aqueous HCI. The m xture-
was refluxed overnight (15 hours). The m xture was cooled in the ice bath
for 2 hours and filtered The crude solid produgt was triturated with
CH2d 2/ Hexanes to give rEpound 110 (11.5 9 , 7% . gs pal e brown solid. 'H
NVR (DMSO-d6) 6 13.00 (br s 8. 23 (s, 2H) 16 (s, 2H). 20 EXAMPLE
111 (2-Chloro-4-nitro-phe e title' compound was
prepared using.the netho M th diethyl malonate
(Aldrich, 30.5 nL, 200° Iorqﬁls\%robenzene 25 (Aldrich, 19.2
g, 100 mmol), cesium carbo ()

aqueous 6N HC solution. 18.8 g (87 of corrpound 111 was obt ai ned as pal e
yellow solid. 'H NIVR(DIVBOdG) 6 12.80 (br s, 1H), 8.29 (d, J = 2.4 Hz,
1H), 8.18 (dd, J 8.4, 2.Raz, RbH), Re73Rdd, Jmp BCH Hz, 1 H), 3.90 (s,
2H). 30 EXAMPLE 112 éa@m ng; 4- cg{loro b Qze t hi 0L9 h%(drochl oride (112) By
the procedure of R L. Danl ey and Chem 43, 2610-2612
(1965) sodiumtetrasaiBidde vgls ol ai nedcby ¢ ssol Yéaggsul fur (Aldrich, 9.6

g, 119 :
: 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 |

109.1
A round-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 dropW1se fashion with vigorous stirring.
After addition was complete, the reaction was stlrred at 0°C for 20 minutes and then was
.~ warmed to room temperature for an add1t1onal four hours. The reaction was then diluted
with 80 mL of methylene chloride and washed twice with 50 mL volumes of 2N HCl and

20  then once with 50 mL of brine. The organics were dried over Na,SO, and concentrated to
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300 nmol ) in nmolten sodi um sul fi de nonahydrate (Al drich, 24.0 g, 100 .mmmol).
This hot |iquid was added to a sol ution of 2,5-dichloronitrobenzene
(Al drich, 38.4 g, 200 mmol) in- 95% ethanol (140 nL). After the exothermc

reaction 41%[{ aﬁ g h]a 5}& re was refluxed for 2 hours and filtered
whi | e hot Y B P‘ﬁloﬂ e eLpyeHied uingtsilgatest ﬂ@ﬁl@hrtﬁnwmgra@hyl(c&tﬂﬂ@ol (50
m) to glwghaa%m@a@gs 1h|ﬁ; :}'I'@ﬂy ellow solid. 1H NWR
(CDCL3) 8 8. 83 (d e% &ﬁlfn &e[} %L’P%sqf%ﬂaﬁ Wgre cppgentrategdo (g,
8.6, 2.8Vep dlw )oé&m@emwaﬂed ahy6-whird a3licc MSIESI (/35 356.) (RS (5l oW Y
(over ni ght, 15 hours) added to a well-stirred suspension of the trisul fide
(37.7 g) described above and tin 10 (Aldrich, 88 g, 737 mmol) in 95%
ethanol (200 nlL). After filtrati OERAMPEEENRPH sol ution, the filtrate was

allowed to stand at roomterrperature overnight to precipitate the crude
product. The preci prtaDichlero-+aitrephenyycétid 4¢id(ix0), washed withl: |

et hanol /.concentr at lizatio [ MeCOH concentrat ed HO

gave conggund 112 ?g% g&h 10158%1\/\%?’? aﬁ? (&én&liﬁwqmléil@l\@ 6. 96

(d J erHiz) wabH)ddedBcﬁﬁuﬁdarbd ate PARIridE, 4814, o 2.3 Hz,
rretrrll F-Zberr\lze”net hi oll5 hydr cﬁllehorlﬁ{gnfivfé) 20

1
b| s- (4- M%I[D FAH Jf‘é;;?n ‘EPBE]HE’HW)S added 23~ a@hm@-apngpmdnm@qmgcﬁ he.seet, fvod in

exanpbe lbol)Stae ro-to uene Al drich, 34.3 g, 200 -
mol ), sul fﬁr) (Alhg?fhéé %Q%%&M%OC §°1gﬁan ey STBP‘FlltE’éP?FGHﬁﬁygra

(Al dri ch2Maqepoys saloomnBHY] (5%95%Eh&3‘éd(ah5@hd’f&'hde ?eactzorgnﬂm}e*\s?st Fisul 1 de

o 1 - R A R TS g e g v e ccmbingd akg wamaw(é N

Reductl Onviof a b Wlsided BB LY heqy! in exanple 112
gave con*ﬁ)c;un%l 113 ill&g( g)EﬁaDs9 ggergjé(‘%e&?\% %P%l aer eccre§§?t5$ 2§?rv&ﬁ“ulﬁtr]&h€\hl ch

‘was used ehy Yot qil wias Q%ﬂdsfeqﬂem@xvremtdnmhoxﬁﬁnﬁiéﬁkﬁhﬁc ki,
5- Chhoro-2-(2, 6-di eﬁlleqlr ‘hr\]x'/tlﬁo benzyl benzot hi azole (114) By a
nodi fication of the pr ce Ui B MBS USPERdRein 09 mlgog 6 Nopgueoust HCL. 2006- 2297

(1978) ansstunt wesirediix LM HAAN HohtJ! TEE midrur: Jas Jvozi'é)d in'thd" }ce\gaﬁl }or Sat ed

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) 5 13.00 (br s, 1H), 8.23 (s, 2H), 4.16 (s, 2H).

"EXAMPLE 111
(2-Chloro-4-nitro-phenyl)-acetic acid (111)

The title compound was prepared using the method of example 110,
startmg with dlethyl malonate (Aldrich, 30. 5 mL, 200 mmol), 3,4- dlchloromtrobenzene
25 (Aldrich, 19.2 g, 100 mmol), cesium carbonate (Aldrich, 81.5 g, 250 mmol) and 150 mL
of aqueous §N HCl solution. 18.8 g (87%) of compound 111 was obtained as pale yellow
solid.
'H NMR ( DMSO-dg) 8 12.80 (brs, 1H), 8.29 (d,J=2.4 Hz; 1H), 8.18
(dd, J=8.4,2.4Hz, 1H),7.73(d,]=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 obtained by dissolving sulfur (Aldrich, 9.6 ¢
119 '



' | - hi [ le 112, 1.96 g, 10.0
| - no- 4- chl or o- benzenet hi ol hydrochl ori de (exanp ,
Vn\:"rt)lh) 2a§g1 .120 (2, 6-dichl oro-4-nitro-phenyl)-acetic acid (exanple 110, f 2. 5(3
g, 10.0 mmol). The resulting mxture was stirred at roomtenperature for
hbur t hen _heated at 90C overnight (15 hours). After cooled to room
t errpér at L}rfbé) MpRe 1P &Rten sadipmauifide nesthpdateach dmchi 2¢ 0andob Prﬁnél?sﬂuk hgg

5 rs were
ot nod TR Rk B64R, DX b0 OB Sl B el endare (P ioh 5.4 ol rowe)
e
E:ﬁla2lsg4 %1t chencle 40 mil §d ARel e oxdeHewiic EAGiR HAdE Q) e W8 % u(r:ehr ggﬁ[ ggr apheq

9 f conmpound 114 as a pale "H
f\l%z(cé%)Cftgﬁ %ed8rlo§8%egrs a? I%éoerg’BhI(thertJ Thepr@ipiate Wi Washea@wﬂﬂwatér 08.5 Hz,

et S a0 el o s T
18 N2 BC A S'BaMR eClleig) %uggﬂgzﬁ/oaz%ﬂ%g H)C . 3(;%/2 11%% 1'%% 15{) g‘/o 1o
SE?,HCIZS& ({%g g(&%géﬂli% 5- Chl oro- 2- (2-chl oro-4-nitro- benzyldzi bgnEOt hi azol e
“H NVR ( 400|VH§ 1([))“/5%8‘1@?& _a@eacﬁh\;ﬁéocgﬂjic_)l_ziiiiJ ac1§%b§ rl(x_%) ijg_loy%o%g&em@bﬁ 13; 89 ( d J
i g EZ Hz %llc;il)l@ﬂjlddeyl tgg Wedlstirdd-supesiod. oF the triskite (#7.7 %) GSscridkd abdVE oM 339
10 (Aldrich, 88 g, 737 mmol) in 95% ethanol (200 mL). After filtration of the hot solutlon

the filtrate was allowed to stand at room temperarure overnight to precipitate the crude

product. The precipitate was collected by filtration, washed with1:1 ethanol/concentrated

HCL Recrystalization from 1:1 MeOH/concentrated HCI gave compound 112 (13.8 g) as

white needles.

15 | 'HNMR ( DMSO-dg) 5 6.96 (d, J = 8.3 Hz, 1H), 6.86 (d, J = 2.3 Hz, 1H),
6.50 (dd, T = 8.3, 2.3 Hz, 1H).

EXAMPLE 113
2-Amino—4-methyl-benzen ethiol 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 (Aldnch 24.0 g, 100 mmol)
in 95% EtOH (150 mL). 27.7 g of the tnsulﬁde was obtained as a yellow solid.

— 1HNl\/£R(4OOMHz CDCl3) 5 8. 21 (d, J=8.3 Hz, 1H), 8.07 (brs 1H),

25 7.58(dd,J=8.3, 1.3 Hz, 1H), 2.48 (s, 3H). _

Reduction of the bis-(4-Methyl-2-nitrophenyl)trisulfide 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-diéhlom-4-nitro-benzyl) benzothiazole (114)
By a modification of the procedure of D.L. Boger (J. Org. Chem. 43,
7796 2297 (1978) a solution of P,0s/MeSO,H (Aldrich, 7.5 g, 1:10, w:w) was treated

with 2-amino-4-chloro-benzenethiol hydrochloride (example 112, 1.96 g, 10.0 mmol) and’
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121 EXAMPLE 116 ' _
2-(2,6;D-chloro-4-nitro-benzyl)-5-trif|uoronethyl-benzothiazole 1H NWR

(DI\/BOdG) 6 8.42 (s, 2H), 8.34 (d, J = 8.4 Hz, 1H), 8.28 (br s, 1H), 7.76
MS (M+H) 407 EXAMPLE 117 |

(2- Chl é?ésg ‘Zf%of"ré“E‘%?\?p?l)ylkaqeﬁlicfaftl)ksi'dﬁmpllqubzemeg;mamh@a) ThdVR ( CDCL13)
.33 (¢ J =10 8.5, 2.3 Hz,
7. 5(9665(1%? %lﬁ%%%‘ed%t Eﬁ{on{ %%W?‘wa?rﬁhgu%gw heptegl 2996 (s, 2H). MBS
H 37 PVERASIRIE ha@sR-ARer @obidts rdanae péuamrr@ﬂbe l%a@tyd&l%mg%%o&g 3)694516 15

v (%gag‘g)é{ﬁgrfg%@‘%g hm%%aag’gga%(%idﬁmiﬁtﬂ E@A@‘Wﬁ@-l)nl%‘lfhaéﬁg\ﬂ& 119

26:h|cb A Biet oG 20 " H N 13) 6 8.35 (d, J =
Hz, 1?')@;@38126560?3 Jéﬂfi) vasg?igg%% Eé@l %51 Py ?@Oédﬁ ‘%@ HE 1H§
3

O,,gind cppeenfratdyl unﬁeB@c(ldm Jhe Bude sldzld Was Hhron?atér% oéﬁel(zixJA I\/I_DLE ?20
5 2 ééggé ’hf %O’rvdj 5?9%%%%5‘9 F}eltléfy?s Bt mlmvaz@incb "H NVR ( DVBO- d6)
b . =
i (5, 7 9 oo i g B9, Mg

2 , .
H_ZD “ZDn? f&&idbéng)ﬁ )L%Hﬁeuﬁw ai"eﬂﬁzbfﬂhlmsqu) B7AIVR (DIVBO d6) 6 8.35
8.2 H,

0 2.3 Hz, 1H)g

7.85 (d, J = he%l—é‘%o%%g ot B {%?Vege Priﬁli)red ‘?Suzstf(Edaethgé&f gample 1. 0 Hy,
1H), 4.73l4s, 2H), 2.42 (s, 3H. M8 (MH 317 Reduction of the conpounds of
_Table 18 gave t he anlllnes of Table 19. 122 Table 19

SR o N/
I§5mf~a
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Table 18
NO,
B Cl
Sas
115 Cl H 98%
116 _ CF; Cl 96%
u7 ' CF; H 89%
| 118 H a 929% -
25 ' EXAMPLE 115

- 5-Chloro-2- (2-chloro-4-nitro-benzyl) beﬁzothiazole
_ 'H NMR(4OOMHZ DMSO-ds) 8 8.35 (d, T =2.3 Hz, 1H), 8.25(dd, J =
8%24Hle)8HMdJ 86HZIH)802MJ—70H21H)7&MdJ 8.5 Hz,
1H), 7.48 (dd, T = 8.6, 2.0 Hz, 1H), 4.77 (s, 2H). MS (M+H) 339

121



‘ ield 5122 0 O A 100% 123 O HB -
]| A/ \ S Exanple A B Method yield 5 12 10C
gg% B15:4 CF3 d A go%rrp125 CF3 HB 89% 126 HO B 97% 10 127 HdHB!B 900e/o
128 M d B 97% 129 Me HB 97% Method A: see exanple 90 Met ho . se

| -4-(5-chloro-b
le 181 1 EXAMPLE 122 3,5-Dichlo ro-4-(5-ch .
g)r(lgg{)hi azol - 2-yl met hyl ) - phenyl am ne 1H NMR ( DVBO-d6) 6 8.03 (d, J 8.4

= 7.45 (dd, J = 8.5, 2.2 Hz, 1H), 6.70
- (Hg %E)D g % Eg %H) 2415;|z,(81H)2Mg% 343 20 EXAIVPLE 123 %ggl) 0,
ro-4-(5-chloro-b enz2 lﬁuaiz:alora-#hﬁﬁi-be iy)lyﬁ’flﬁ'i’%h@m,%y[} elﬁﬂ’t

8 2 Hz,
8 05 g gg}%ﬁmgkg”@@dgzég%%g 7&)5&346@1 J8.4 My, 2H)28.28 Hig.s, L), 7.‘;% 4 €S,
ZH) > 368@22 R A e o et |)- phenyl amine ' H
3, 5-Di chl oro- 4 [ uof onet hyl - benzot hi azol - 2- yl net hy p

.26 (d, J =8.4 H, 1H, 7.72 (d, J =
?:gé%%d6% 30.8(5,9 (225 s é?%s %xiixiﬁﬁ?lgs’_m" MBS (MrH) 377 5 EXAMPLE
2-(2-Chl0ro-4-nitr0-benzyl)-S-tfiﬂuOromet_hyl-benzothiazole
'H NMR (CDClL) 8 8.33 (d, J =2.3 Hz, 1H), 8.27 (brs, 1H), 8.14 (dd, J =
10 8.5,2.3 Hz, 1H), 7.96 (brd, J=8.3 Hz, 1H), 7.63 (d,J= 83Hz 7H)4.70(s,.2H). MS
M+H) 371

'EXAMPLE 118
2-(2,6-Dichloro-4-nitro-benzyl)-Benzothiazole .
15 . 'H NMR ( DMSO-ds) 5 8.41 (s, 2H), 8.06 (d, = 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)-benzofhiazole
20 - 'HNMR (CDCL)58.35(d, J=2.2 Hz, 1H), 8.25 (dd, J = 8.4, 2.2 Hz, 1H)
8.05(d, J=7.9Hz, 1H), 7.93 (d, 7 = 8.1 Hz, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.49 (, T= 7.9
Hz, 1H), 7.42 (t, = 7.6 Hz, 1H), 4.76 (s, 2H). MS (M+H) 305

2

EXAMPLE 120
25 2-(2,6- D1chloro-4-n1tro-benzyl) -5-methyl-benzothiazole
HNMR(DMSO d6)5841 (s, 2H), 7.91 (d, ] = 8.2 Hz, 1H), 7.71 (br s,
| 1H) 7.25 (d J=8.2 Hz, 1H), 4.85 (s, 2H), 241 (s, 3H). MS (M+H) 353 .

EXAMPLE 121
30 2-(2-Chloro-4-nitro-benzyl)-S-methyl-benzothiamle
'H NMR (DMSO-d¢) 3 8.35 (d, J = 2.3 Hz, 1H), 8.24 (dd, J = 8.5, 2.3 Hz,
1H), 7.91 (d, ] =8.2 Hz, 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 H), 2.42 (s, 3H). MS (M -H) 317
Reduction of the compounds of Table 18 gave the anilines of Table 19,
122




| uor onet hyl - benzot hi'azol - 2-yl et hyl ) - phenyl am ne ' H NWR
r s, 1H, 8.26 (d, J = 8.4 Hz, 1H), 7.72 (dd, J = 8.4,
d J =8.2 H, 1H), 6.67 (d, J = 2.2 Hz, 1H), 6. 54( dd,
: 1H), 5.46 (s, 2H), 4.40 (s, 2H). M5 (M+H) 343 EXAMPLE
- 2-yl met hyl - 3, 5-di chl or o- phenyl amne 'H NVR (DVSO d6) 6
0.6 Hz, 1H), 7.92 (d, J = 8.1 Hz, 15 1H), 7.45 (td, J =
.38 (td, J =8.0, 1.0 Hz, 1H); 6.70 (s, 2H), 5.78(s,
I\/S (M-H) 309. EXAWRbE 127
2-ylnethyl -3-chlo ro-p henylanin e 20 'H NVR (DVSO-d6) 6
= 8.0 Hz, 1H), 7.92 (d, J = 8.QuHz, 1H), 7.47 (td, J =7.9, 1.2
38 (td, J =7.9, 1.0 Hz, 1H), 7)17 (d, J = 8.3 Hz, 1H), 6.66 (d,
1H), 6.54 (dd, J = 8.2, 2.2 1H), 5.44 (s, 2H), 4.35 (s,
(MtH) 275 25 EXAIVPLE 128 ‘
Di chl or o- 4- (5- et hyI benzot hi azol ->= =yl metorllyl) phenyl am ne 'H NWR
DMSO-d6) 6 7.84 (d, J 8.2 Hz, 1H), NZ (br s, 1H), 7.21 (dd, J = 8.2,
Hz

.0 , 1H), 6.69 (s, 2H), 5.77 (s;2 4.48 (s, 2H), 2.43 (s, 3H). M5
M-H) 323. 30 EXAMPLE 129 A O :

- Chl or o-4- (5 nmet hyl - benzot hi azol - 251 net hyl ) - phenyl am ne 'H NI\/R (DVBO- d6)
7

.84 (d, f)ém%lé'iz 1H), 7373 (s, 1H,, 7.21 ( = 8.2 Hz 7.15
J =182 1F), 6.65 (d,"J = 2.1 HZ, 1H), d%‘f%‘t‘&h J¥lehi2 2.1 He,
¥.41 (s, 1zm) 4.32 (s, 2H), 2.43 (6l 3H). MBa(M+H) 289; ;4 The
corrpounds of ﬁ gl e 20 were prcﬁpar ed using the nethod of exarrp 94 from
conmpounds in |l e 19 and corr'espondi ngHaryI sul fodBvl chl ori 8% Tabl e 20 Cl

INENONPCRDW

ST TN .
CmTNGO I WwZ g
oo -

“LII'I‘_;II“
e
Hrod

Q.

0Ol NH BI 124 CF; Cl A 90%
' 125 CF; H B 89%
126 H Cl B 97%
0 127 H H B 90%
128 Me Cl B 97%
129 . Me = H B  o7%
Method A: see example 90 _ Method B: see example 181 |
15 '- S EXAMPLE 122

3,5-Dichloro-4- -(5-chloro-benzothiazol-2- -ylmethyl)- phenylamme
1
| H‘\H\/LR(DMSOds)SSOB(dJ 8.4 Hz, 1H), 8.01 (d, J = 2.1 Hz, 1H),
7.45(dd, J=8.5,2.2 Hz, lH) 6.70 (s, 2H), 5.79 (s, 2H), 4.52 (s 2H). MS (M+H) 343

20 | » EXAMPLE 123
3-Chl_oro-4-(5-chlor0-benzothiazol-Z-ylmethyl)-phenylamine :
'H NMR (DMSO-dg) & 8.05-7.95 (m, 2H), 7.43 (dd, J =85, 2.1 Hz, 1H),
7.17 (d, J=18.2Hz, 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

123



) ield 1 3% C H63% 132

le ABDEyield 130 d d CF3 H83% 131 d d _
I-\I 5CI E)C(:Iarrpl\/e 73% 10 13% Cd HCF3 H78% 134 CF3 d CF3 H 74% 135 CES d CIH H
82% 136 CF3 H CF3 H 55% 137 CF3 H O H 26% 15 138 H O CF3 H 67% 133 AN
C d H 55% 140HCIC1I\/0985% 141 HH CF3 H64% 142 Me C CF3 H 84%
143 Me H CF3 H 88%3:ERisidpyo- 44p-trifluoromethyl-benzothiazol-2- ylmer:]th%)-

2-yl nmet
Chl oro gchl oro-4-(5-chl.oro-benzothi azol -

[2)henyl] ?Nk{r’?'f ?blgronet hyl - benzenesul f onami de ' H NMR (DMBO-d6) 8 11.56 (br

s, 1H), 8.35 (d, J HEMRWMSD‘%)B&@(&@;1H)_8—951(d1JH284g-2|)i EYERRR
oo el 119,000 780 () i " as D L BREL BRI S (6

| -2-yl met hyl) - :

24 chl oro- N-[35d|chloro4(5 chl or o- benzot hi azo

phen Df] benzenesul fonam de 5 'H NVR (DVSO-d6) 5 11.40 (lzr S, ﬁzH)’la 147(321

J = 8.6 Hz, 1H), 8 05 (d, J = 8. EX!AZ\/IGPIJﬂ)ugB 02 (1|o_l|) J ; 42160(dd JH) A
= = 8 . . _

(2db i]42_ i’H)1 H% 20 sC‘Z‘?H? % %1] yoromefhyl-honzetinaapl-349mestsPhkerkd mine

'HNMR (DMSO-dg) 5 8.25 (br s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 7.72 ( dd,
=84, 1.3Hz 1H), 7.19 (d, ] = 8.2 Hz, 1H), 6.67 (4, J = 2.2 Hz, 1H), 6.54 ( dd, J = 8.2,
10 22 Hz, 1H), 5.46 (s, 2H), 4.40 (s, 2H). MS (M-+H) 343

EXAMPLE 126
4-Benzothiazol-Z-ylmethyl—3,S-dichloro-phenylamine
1HNI\/IR(DMSO-d\g)6799 (dd, J = 8.0, 0.6 Hz,, 1H), 7.92 (d, J = 8.1 Hz,

15 1H), 745 (td, J = 8.2, 1.2 Hz, 1H), 7.38 (td, J = 8.0, 1.0 Hz, lH) 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 1HNI\/[R(DMSOd(,)5798(dJ 8.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H),
747 (td, ] =79, 1.2 Hz, 1H), 7.38 (td, ] = 7.9,1.0Hz, 1H), 7.17 (d, ] = 8.3 Hz, 1H), 6.66 -
(d,J=2.2 Hz, 1H), 6.54 (dd, J=8.2, 2.2 Hz, 1H), 5.44 (s, 2H), 4.35 (s, 2H). MS (M+H)
275 \

25 EXAMPLE 128 |
3 5-D1chloro-4 -(5-methyl-benzothiazol- -2-ylmethyl)-phenylamine
'H NMR (DMSO- -d¢) 8 7.84 (d, I = 8.2 Hz, 1H), 7.73 (brs, lH) 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-benzothiazbl-Z-ylmethyl)—phenylamine
'H NMR (DMSO-ds) & 7.84 (d, T = 8.2 Hz, 1H), 7.73 (s, 1H), 7.21 (d,J=
8.2 Hz, 1H), 7.15(d,J=82Hz, 1H), 6.65(d, J=2.1 Hz, 1H), 6.52 (dd; T =8.2,2.1 Hz
1H), 5.41 (s, 2H), 4.32 (s, 2H), 2.43 (s, 3H). MS (M+H) 289.
124

2



10 2, 4-Di chl oro-N-[ 3, 5-di chl or 0- 4- (5-chl or o- benzot hi azol - 2-yl net hyl ) -
phenvl ] - 5- net hyl - benzenesul f onam de ' H NVR (DVSO-d6) 6 11.33 (br s, 1H),

8.28 (s, 1H), 8.17 (s, 1H), 8.04 (d, J = 8.6 Hz, 1 H), 8.01 (d, J = 1.9 Hz,

1H, 7.87 (s, 1 1.9 Hz, 1 H), 7.22 , 2 4.61
(sH) 2H), 2. 213 (s, ") ecor{)g’oé%gsrﬁfl%fe"ée 18 mmerewsl;bo the method%?exar;gle
2- Chl or o-9-figin ebinPH@idt-ih TaBN B Qid WQW%% i(/{%,}”% )d%phe”y' ]-4-

e

trifluoromnethyl-benzenesul fonam d 4 (br s, 1H),

8.29 (d, J—83Hz,1H),816(br 205 1H), 8.02 (d, J = 8.6 Hz, 1H),
8.00 (d, J =1.8 H, 1H), 7.96 (d, J.= 8.3 Hz, 1H), 7.45 (d, J = 8.3 Hz,
2H), 7.20 (d, J =20 Hz, 1H), 7.10 e2 = 8.4, 2.0 Hz, 1H), 4.47 (s,

2H). M5 (M Hz 549 EXAWPLE 134 25 (i o 0

2-Chl oro-N-[3,5-di chl oro-4-(5-trifl uQrodgt hyl - benzot hi azol - 2-

yl met hyl) - phenyl ]-4-trifl uor onmet hyI

11.56 (s, 1H), 8.35 (d, J 8.2 K

, 1H), 8.20 (br s, 1H), 799(dd 3 1.0 Hz, 1H), 7.73 (dd, J =

2, 1.2 Hz, 1H), 7.24 (s, 2H), 4.67 (B I~NIMS (MH) 617 30 EXAMPLE 135
4-Di chl-oro-N-[3,5-dichloro-4-(5-trif uororrethyl benzot hi azol - 2-

nmet hvl ) - phenyl ] - benzenesulfonam de /A H NVR (DIVBOdG) 5 11.41 (s, 1H),

9 (br's, 1H), 8.27 (d, J = 8.6

4, 1.4 Hz, 1H),770 (de 8. 6,

wn o I\)I\)’“GJ‘< N CO »n
N

d, Jo= 2. o Hz, 1 H, 7.73 (dd
.0 r%, 7.21 (s, 2H), 4.67 (s, 2H). M3 (MH 5 EXAVPLE 136
s chl oroENarpBlﬁchl 0A0- 4- ( 5- tr|B| uor onet fyl - benzot h azol - 2- ylyghy! ) -
he I] g_,)%rl fl uor thyI rglenesul fon am de 'H NMR (DMSO-"d6) 5 11.25 (br
: 2-8.22 6 (br s, CFs H 8% '
131 . -Cl . H 63%
132 coo Cl - al 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%
| 137 - CF; H Cl H 26%
15 138 'H Cl ~ CF; H 67%
139 H - cl 5 55%
140 H Cl a Me 85%
141 " H H CF; H 4%
42 Me Cl CF, H 84%
20 143 Me H CF; H 88%
EXAMPLE 130

'2-Ch]or0-N-[3,S-dichloro-4-(5-chloro-benzothiazol—Z-ylmethyl)-
25 phenyl]-4-triﬂuoromethyl-benz_ex_lesulfonamide
1 ’ .
H NMR (DMSO-dg) & 11.56 (br s, 1H), 8.35 (d, J = 8.2 Hz, 1H), 8.20 (4,7
=1.1Hz,'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

125

zenesul fonami de 'H NVR (DVBO-d6) 8
4.27 (d, J = 8.3 Hz, 1H), 8.26 (br

8.15 (d, J =8.6 H, 1 H, 7.94



1H), 7.96 (d, J = 8.4 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.46 (d, J
Hz, 1H), 7.21 (s, 10 1H), 7.11 (d, J = 8.4 Hz, 1H), 4.52 (s, 2H).
583 EXAMPLE 137

2,4-Dichloro-N-[3-chloro-4-(S=trifluor orret hyl - benzot hi azol - 2=

yl met hyl ) - phenyl ] - benzenesul f onam de 15 'H NVR (DMSO-d6) 5 11. 10 (br s,

1H), 8.28 (br s, 1H), 8.26 (d, J MA—} 808(d J = 8.5 Hz, 1H),
7.89.(d, J = 2.0 Hz, 1H), 7.72 (d 1.4 He, 765(dd J =

8.6, 2.1 Hz, 1 ﬂ%lﬂd”\ﬁ-ﬂ 3 7.10
(dd. H) , iCldor ~ !5325 ;d,ﬂlorolhxs -cKlo}& b@gzotélafgg%thg 138

J
N- (4- Benf’&lteﬂ?'g})(?lnz?eﬁ}‘m%m% 5-di chl or o- phenyl) 2- chl or o- 4-

(o 5" RSy M (RISOT, Sl S
.8 Hz~ Rmﬁz 7@@@2@,,1;%%1}1;,70%@ THD 1 HE, 48 271) tde %6‘271 ﬁz 0.

|I;l-|z( 41|L;>Denzo hi’ aziclild Wi Pé? ﬁ;ﬁ iﬂ%%%ﬁ%%ﬁﬁiﬁ) ZW(M@I 5)49)-

benzenesul f onam de 30 "H NWR (DVMSO-d6) 8 1.1.38 (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, J 8.6, 2EXAMPIEH32 7.46 (m 1H), 7.40 (m 1H),

7.2014s, 2H), 4.60 ( 515 7 EXAMPLE 140
N-(4E(I§§enzot hi azol - 22 ypné{%ﬁ' 3 3%{%*{1%r‘%é%?@ﬁ%'}’E%Mh'@?%lkﬂ-ﬁlme@yl)-
net hyl - bphewylpSubtthyhbesifeneshlRBnti@SO- d6) 6 11.32 (s, 1H), 8.17 (s, 1H),

8.00(d,J—79H4 ( 8.1 Hz, 1H), 7.88 (s, 1H), 7.46
(t, J = 7.3 Hz, WIT?)MSOJ@S?HMM@S 15H) 8.28 (LG H)SS. 12k, 118, $04(8, 2H),

2.40 (s,73 3 L
(4- Beﬁlzotlh:-g)aézgl&@lﬁwl_@l@ ];L ?%%gb é#e 1 ED 7 @fiol 2.8-616.9 Hz, 1H), 7.22
trifl uor GerBHhA. 6bémZHme?s40 soBHN Nﬁ; (M-H) 563

15

8.3
(M H)

5”

_ EXAMPLE 133 .
' 2-Chloro-N—[3-chloro-4-(5-chloro-benzothiazol-Z—ylmethyl)—phehyl]-4-
trifluoromethyl-benzenesulfonamide _ :
!
HNMR (DMSO-dg) 6 11.24 (brs, 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=1.8Hz, lH) 7.96 (d, J = 8.3 Hz, IH) 7.45(d,

J=8.3Hz, 2H),7.20 (d, J = 2.0 Hz, 1H)710(de 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- trlﬂuoromethyl—benzothlazol 2-

ylmethyl)-phenyl]-4- -trifluoromethyl-benzenesulfonamide
' 'H NMR (DMSO-dg) & 11.56 (s, 1H), 8.35 (d,J=82Hz, 1H), 827 (d,J =
.8.3 Hz, 1H), 8.26 (br s, 1H), 8.20 (br s,'lH),_ 7.99 (dd, J =8.3, 1.0 Hz, 1H), 7.73 (dd,J=
| 8.2, 1.2 Hz, 1H), 7.24 (s, 2H), 4.67 (s, 2H). MS (M-H) 617
30
EXAMPLE 135

2 4-D1chlor0-N-[3 S-dichloro-4-(5- trlﬂuoromethyl-benzothlazol-”-
ylmethyl)-phenyl]-benzenesulfonamide

126
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mmol

9. 2800 npm
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b
Co.h\';NCOH_

15

H NVR (DMSO-d6) 6 11.23 (b

brm)éls (15-(aet byls I@fﬂ%@t hog
.3

r
98 (d, J =7.9 Hz, 1

|_|)
1 H, 7.46 (td, J (7)

9,
7,20 (d

trifluoronethy nzen

-4-
gdd.d, = §.6-29). Izz HE), 1B) (s, 8H)94.6D1s, D). RS @H) 8. 00

7.84 (d, J = 8.2 Hz, 1H),

or 0- 4- (5- net hyl -
ororret hyl -

s, 1H), 8.29

T A

7.70 (br s,

benzot hi azm%
benzenesul f onam dé
d J =28.2 HZZ'CQMTO'M'[:!:@h(dID-4 @-tﬂlﬁﬁom?ne‘iﬁvl(%zo&uaz(ﬂ

1é’i’fﬁ¥ﬁ ey Tprilpyfo beanz pfonatiday ‘2" 44z (s

IVS(M 529 |

sTNi 5 @ra rT%JDe

1 144'1

8.3 Hz
Hz, 1
44 (d,

.4
7.
1H, 7.1

7.26-

phenyl ] - 4-
O d6) -6 11.

8|aI2I éjﬁ at

{ro cofpoun

, 1H), 8.15
d

H, 7.90 (d,
J = 7.8 He,

(br s,
J
I

' 1(dd, J =83 21
j 267'(Z H?ifﬁ %@Mﬁ@ d5)187111$1 @(AHPL&Z%@zs PHICH. 2T @ N<[8% Hz,

7P (§4R /(DR ddf~ 47 80 (s,

(dd, J

8.2, 1.0

7.18 (m' 3H),
oH), 2.40 (s, 3H). M8 (MH) 563 EXAVPLE 143ZChI0r0N-

25
22 (br s,

(s, 2H),

gﬁlog?ia{r

1H),

gy

2.41 (s,
nt hesi s of
£:91 g,

0 10
%‘%’3@2‘95 é@f}?é&%ﬁlﬁé B2 61 desHont, rhﬁ),am& (d)6 usB My, $AGIR 22O (6. 54

di pr ocedur e preV|oust
descri bed i lr? &gdngt%ggf 4?’%?” @ﬁcggﬁy %@gﬂ\é}é‘l) §

EXAMPLE 137

2,4-Dichloro-N- [3-chloro-4-(5-—triﬂuoromethyl-benzothiazol—Z'—

ylmethyl)-phenyl]-benzenes‘ulfonamide

'HNMR (DMSO-dg) 5 11.10 (br s, 1H), 8.28 (br s, 1H), 8.26 (d,J7=85

Hz, 1H), 8.08 (d, ] = 8.5 Hz, 1H), 7.89 (d,J=2.0Hz, 1H), 7.72 (dd, T =8.4, 1.4 Hz, 1H),

- 7:65(dd, T =8.6,2.1 Hz, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.18 (4, J = 2.2 Ha, 1H), 7.10 (dd,
J=83,22Hz, 1H), 452 (s, 2H). MS (M-H) 549 |

20

30

EXAMPLE 138

N-(4-Benzoth1azol 2-ylmethyl 3,5-dichloro-phenyl)- 2-chlor0 4-
trlﬂuoromethyl benzenesulfonamlde

1HNMR(DMSO-d(,)S 11.54 (s. 1H), 8.35 (d, J = 8.3 Hz, 1H), 8.20 (brs,
1H), 799 (d,J = 83Hz 2H), 7.88 (d, ] = 7.8 Hz, 1H), 7.46 (td, J = 8.0, 1.0 Hz, 1H), 7.40
(td, 7=7.8,0.9 Hz, IH) 7.23 (s, 2H), 4.61 (s, 2H). MS (M-H) 549

benzenesulfonamide

EXAMPLE 139

N-(4-Benzothiazol—Z-ylmethyl-3,S-dichloro-phenyl)—2,4-dichloro-

'H NMR (DMSO-de) 5 11.38 (s, 1H), 8.14 (d, J = 8.6 Hz, 1H), 8.00 (d, T =
7.9 Hz, 1H), 7.94 (d, ] = 2.0 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H), 7.70 (dd, = 8.6, 2.0 Hz,
LH), 7.46 (m, 1H), 7.40 (m, 1H), 7.20 (s, 2H), 4.60 (s, 2H). MS (M-H) 515
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(409 of conpound 144.1 as a white powder. M5 ESI nfe: 300.0 (M +Hg)62éo "
EXAMPLE 145 This exanple illustrates the synthesis of 145.1. s ,
| ~ O 144.1 145.1 15 A round-bottomed flask was charged with aniline

1), 2,4-dich] orobenzenesul fonyl chloride (108 ny,
é4j4ln%é%$ ng’6?iﬁzig?ge)(47 Ny, ig&ﬁhﬂ 40 catalytic DVAP, and nethyl ene

) Th
ool o et e et ian, NPy N8 oo A et v 1
ilu
rlga%t_l 81[] 'fvi% g}ﬁ?g%n es@ifopamyiddepr i ne. The or gani cfs WteLgrerreldf ?gdo‘égr ngla2804
o oo Tl oan CRENKER BN U T 3 B IS e Mot 6 -conbimed and
silica ge 129
concent r dtBd796 (dyieBd BE 1T, (.38%, 1@1‘) ¢Q6F€P§”1d7 §-?X%#H857$(g{5'6t zzﬁﬁam

Zz
2 > 7.94 (1
"H NWR ( g%?_% %)71136(1 8.1 o 1e8 4 H
ﬂi (5.758g ? ($2H) 2 40 €8 38D). MS_(MZI)I) 58163 (1H,
?43(%‘2@% gs84Hz) 7.36-7.32 (1H m); 7.27 -7.19 (4H m; 2.54 (2H

i e: 506.0(M- H. 5
J=7.6 Hz); 1.08 (3H t, J=7.6 Hz). M5B ESI nmie
%XAI\/PLE 146 )This exanpl e illustramsaMrg Byqf hesis of 146.1. NH2 02S, NH

i de
l.i ne_144. 111 , 0.37 rrrml) pi psyl chlori
?'1305 mB 1344\% #ﬁgil%-(4-33%n§‘9t'm£zol Vitmethyl 5 chloro-phenyl)-2-chlors-4.

10 trifluoromethyl-benzenesulfonamide

"H NMR (DMSO-dg) 5 11.23 (br s, 1H), 8.29 (d, J=8.3 Hz, 1H), 8.15 (br
s, 1H), 7.98 (d,J = 7.9 Hz, 1H), 7.96 (d, T = 8.4 Hz, 1H), 7.90 (d,J=8.1 He, 1H), 7.46
(td, J=7.9, 1.0 Hz, IH) 7.44(d,J=7.8 Hz, 1H), 7.38 (t, ] = 7.7 Hz, 1H), 7.20(d,T=2.1
Hz, 1H), 7.11 (dd J=83 21 Hz, 1H), 4.46_(5, 2H). MS (M-H) 517

EXAMPLE 142
2 Chloro-N-[3 S-dichloro-4-(5-methyl-benzothiazol- 2—ylmethvl)-

phenyl}- -4-trifluoromethyl-benzenesulfonamide
_ 1H\IMR(DMSOd(,)éS1134(s 1H), 8.36 (d, J= 8.2 Hz, 1H), 819(brs
20 1H), 8.00(dd, J=8.2, 1.0Hz, 1H), 7.84 (d, ] = 82Hz 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-2-ylmethyl)- -phenyl}- 4-
25 trlﬂuoromethvl benzenesulfonamlde
| 1HNMR(DMSOd6)81122(brs 1H), 8.19 (d, J = 8.2 Hz, 1H), 8.15 (br
S, IH) 745(dd J=83,1.1Hz, IH) 7.83(d, J=82Hz, 1H), 7.71 (brs, 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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2,6-lutidine (48 ng, 0.45 mmol ), and catal ytic DVAP were conbined in

met hyl ene - chloride (2.0 nL) according to the procedure described in
Example 77. This yielded 140 ng (67% of conpound 146.1 as a white foam
15 1H NWMR (400MHz) (d6-DNB ) S 10.97 (1H, s); 8.01 (2H, d, J=8.4 Hz); 7.63
(1H, d, J=8.4 Hz); 7.58 (2H2 d, J=8.4 Hz); 7.46 (1H, d, §H8.4 Hz); 7.34 '
(1H, m; 7.46-7. 20 (4H 2.54 (2H, q, J=7.5 Hz); 1.09 (3H t, J=7.5
Hz). M5 ESI mie: 563.9 20 BEXAMPEE—4% This exa illustrates the’
synthesis of 147.1 2 02S.NH ~ C | C | LA 147. 1
Aniline 144.1 (108 36 ol ), 3, 4-di chl or obeq yesul fonyl chloride 5
(106 ng, 0.43 mol )3 -1 R di ne (46 ng, O0.43 7 dxwat al yti c DVAP
were conbined in nethy eQe_chloride (2.0 nL) accordinglto the procedure
described in Exanple 77: This yielded 113 ng (62% of pound 147.1 as a
white foam 1H NVR (400M#9)1 (CDC13) S 7.96 (1H d, J= 21%? ); 7.66 (1H, dd,
J=8.4, 2.2 Hz); 7.57 (1H, d, J=8.4 Hz); 7.46 (1H, d, J=8’ ; 7.34 (1H

d, J=8.3 Hz); 10 7.31-7.26 (3H, m; 7 20-7.15 (2H, n) 2.79 (2H, g, J=7.6

Hz); 1.27 (3H, t, J§4§ Q: 506. "éfﬁ . EXAMPLE 148 Thi s
illustrates the syntﬁgsP %¥§)F?E igﬁ?¥? éﬁ?ﬁ?dgﬂéﬁlc aci d 148.

15 A ﬁouﬁ@lrrmpn@nedmﬂmsmnmmmﬂga@s mtghzgloq,t,ﬁm) TR @ﬂ@@ﬁ@%a g, 54

I t g, .90 1), d hyd 6 nk). Th
ot r e ok TR R B b iy Aeisrethin Bnkuplsion Toirey (Bea59p m@b o)

was adde@MO%D@fcdﬂﬁQmﬂu§a4ﬁ@gghpﬁhgﬁgdaeylgorous stirring. The reaction
medi um i nredi ately turned dark
MS ESI'm/e: 300.0 (M + H).

10 ~ EXAMPLE 145
This example illustrates the synthesis of 145.1.

144.1 ) 145.1

A round-bottomed flask was cha.rged with aniline 144.1 (1 10 mg, 0.37
mmol), 2,4- -dichlorobenzenesulfonyl chloride (108 mg, 0. 44 mmol), 2,6-lutidine (47 mg,
0.44 mmol), catalytic DMAP, and methylene chloride (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 IN HC] 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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,purple. After the addition was conplete, the reaction was stirred at 70C
for 30 minutes. 20 After cooling to roomtenperature, the reaction was
guenched with 4 nL of acetic acid 'and then poured into 300 nL of 0.3 N
HC1(aq). The purple, color discharged conpletely wupon addition to the acid.
The ni xture was theﬁﬁ@dRr(é@@MHd)b@gDMﬁO)@ 150l d e (1enki J= g\g)}gﬁs

evol uti ony bggﬁ{%%cg r‘% (r&(ﬁ &ﬁwas extracted 2 x 150 nL 1:1 diet

et her: hexane drbPné }ga c’lgéyérlsHKf)&éD\(vthéd’ =8.4XHA)00.4M( 1B dwat er
and 1 x 25-850Hm); 587, 3Qr(mem They or ri-e M 04 and
concentra%ed to a yel |l ow 0| . Th |slggla¥{c\/\/gla2/§£ pér9d2 GdH%Q?rﬁ_g

HC1(aq) bot By lenfge 06 G- FBf | ux for 131 16 h. Upon cool i ng,
crystals separated and were collected by filtration. The crystals were
dried under vacuumto yield 2-fluoro-4-nitro-phenylacetic acid (148) as
off-white crystals (5.42g). iH NEXA#PPMAE e (d4-MeOH) 6 8.06 (1H, d); 8.04
(1H, d); 7.60 (1H, ’h%i 5 3.81 (2H, s). EXAIVPLE 149 This illustrates the
synthesis of 7-chlo SQX%TQPI?IIWE@WMM symthebisvf y#9.1. benzoxazol e 149. 10 The
benzoxazol e 149 was fornmed according to the nethod of Terashima and I shi
(Synthesis 1982, 484-85.). Phenylacetic acid 148 (387 1.95 mmol ), 2-
am no- 6- chl or o- phenol (233 ng, 1.67 mol, described i Med. Chem 1996,
39, 3435- 3450), and boric acid (120 ng, 1.95 mmol) conmbined in
xylenes (24 nmL) and the mxture heated to reflux in ask equi pped with
a Dean-Stark trap. After g /h, the 15 reaction mxture,gas filtered,
concentrated, and the res e purified by flash chromatraphy (SI lica
gel, 3:1 hexanes: et hyl ac&hate). Fractions containi ng hefigoxazole 149 were
concentratedtoayello al i d (419—rrg')—'-H—N|\/R(CD013) 8.05 (d, 1H);
8.00 (dd, 1H); ,C7.57 (d, 1H); 7.33 N RR7 (d; 1H) 4.38
(s, 2H). M (M+H) - he synthesi's of
corrpound 150. NO2

144.1 146.1
10
Aniline 144.1 (111 mg, 0.37 mmol), pipsyl chloride (135 mg, 0.45 mmol),
2,6-lutidine (48 mg, 0.45 mmol), and catalytic DMAP were combined in methyiene
chloridc. (2.0 mL) according to the procedure described in Example 77. This yielded 140
mg (67%) of compound 146.1 as a white foam.
1 _
15 : H NMR (400MHz) (ds-DMSO) & 10.97 (1H, s); 8.01 (2H, d, J=8.4 Hz),
7.63 (1H, d, J=8.4 Hz); 7.58 (2H, d, /=8 .4 Hz); 7.46 (1H, d, J=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 ESIm/e: 563.9
(M - H).

20 - EXAMPLE 147
This example illustrates the synthesis of 147.1.
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N2 1T MBMN ~~-SH+1 \H A / NG A S/ N HCO M 150 25 A

~round-bottomed flask was charged with 2-mercapto-5- methyl benzi ni dazol e

(4.84 29.5 mmol ), potassium hydroxide (1.66 g, 29.5 mmol), and4 gater (18
nm). This suspension was heated to 120C for 3.0 hours. Then 3,f, -b Canol
trichloronitrobenzene (6.68 g, 29.5 nml) dissolved in®3 nL of n- ahat
was added 132 dropwi se while the reaction stirred at 12QC cAl | phg | ed
solids. went into solution and the solution proceede turn a deep red
color. The reaction was left stirring for five days, whi ch point a
yel low precipitate was seen. The reaction was then CQ9|gd_tO apogyll 4
tenperature and the precipriate was filtered and wash WHt h di sti te
water to yield 8.10 5 g% of conpound 150 as canary yellow crystals

S

whi ch were a 50/50 m xt
(d6-DVBO) 8 12.64
t aut oneri ¢ doubl et

3 ; 7.26 and 7.19 (1 iau:one iIc singlets);
oy L 5. 3%@nd 2.35 (3H, 2
he synt hesis of

conpound 151. NO2 NH2 C a Cl ad NSNM'l M t50 151
144.1 147.1

Aniline 144.1 (108 mg, 0.36 mmol), 3,4-dichlorobenzenesulfonyl chloride

5 (106 mg, 0.43 mmol), 2,6-lutidine (46 mg, 0.43 mmol), and catalytié DMAP were

combined in methylene chloride (2.0 mL) éccording to the procedure deséribed n

Example 77 This yieldgd 113 mg (62%) of compound 147.1 as a white foam. -

_ 'H NMR (400MHz) (CDCl3) & 7.96 (1H, d, J/=2.2 Hz); 7.66 (1H, dd,
J=8.4,2.2 Hy); 757 (1H, d, J=8.4 Hz); 7.46 (1H, d, J=8.3 Hz); 7.34 (1H, d, /=8.3 Hz);
10 7.31-7.26 (3H, m); 7.20-7.15 (2H, m); 2.79 (2H, q, J=16 Hz); 1.27 (3H, t, /=7.6 Hz).
MS ESIm/e: 506.0 (M - ). |

EXAMPLE 148 y
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), ahd 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 After cooling to room temperature, the reaction was quenched with 4 mL of acetic acid
and then poured into 300 mL of 0.3 N HCl(.g). 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 combined organic layers were washed 2 x 100 mL DI water and 1 x

o
N

50 mL sat. brine. The organic layer was dried over IMgSO4 and concentrated to a yellow

oil. This oil was suspended in 40 mL of 6N HClq) and the mixture heated to reflux for
131



A round bottoned flask was charged with 8.1 '(22.8 mol ) of conpound 150,
20.6 g (91.4 mmol) of tin dichloride di hydrate and 150 nL of EtOAc. This
was heated to 75C for 3.0 hours. The reaction was cooled to room
terrperattléciP @llute .wWth 300 nL of Et OAc and washed with 250 nL of 2N
aqueous PR PO 1 FIYSRET eBirated apd v one colfectndi nefiltritien. o gadrysialsWese
dried ovelricsamidenaubiabeagg. g d 59 A of 151 as a pale
“yellow solid that was usgytlj Wi t%% &3%&? %enﬁa?ﬁtlflaﬁgjtﬁlég) asppt- W@Wﬁ‘-lq)'ysgﬂﬂ
EXAMPLE 18222 This illustrates the synthesis of conpound 152. A .

round- bottoned fl asi d with conpound 151 (749 ng, 2.31 mmol),

4- acet yl benzenesul fﬁmﬁ@ﬁ\ﬂﬁ@ (@ MeO") 6 8.8 1id);)8.04(16E, kit 1.6 (1L, (#496 ny,
4.62 s5md. gy, (2agefone (4.0 ni), and a catalytic amount of DVAP. This was
stirred at room tenperature for 12 hours, after which 2,6-1lutidine

hydr ochl ori de was seen as a white 133 precipitate. The reaction was diluted
with 40 nL of Et OAc and washed wi 30 nl. of I N aqueous HC foll owed by 30
mL of brine. The organics were drM&ﬂw nesium sulfate and
concentrated to a cligafilirhtes BatsyMassidhe5, HE. 0 this was
added 30 nL of 0. 5N aqueous KCH TR s Mas S%/Q??rz &?or?mn IH‘FPL Rture for
12 hoursbe‘?bzoéﬁép gAd9r eaction col or progressed froma |ight yeI |l ow to a deep
. orange. Next, the to.7.0 with 1. ON HC and the THE was
renoved in vacuo. %ﬁe ren%)%%%&ég%é’v é%‘ﬁ?%edparfég’éh%@ tagmethaded Terashit®0 nl of
Et 20. Thend)IstaﬁTtheaMaQSMMS ﬁ@&ﬁﬂﬁcetwlynh§§8f7%§ ﬂﬁd copcentrated to
ayeIIOW0|I ﬁfurther purified with silica gef

chr onat 0§y (hé %‘%’ 8511433 meOhey miple deresibed th 1. et iChes. Y896 300mdisned and
10 concenis t@,gmg&j@&@ 12 h é’\@i recrystall.ized from hot Et OAc/ hexanes
to yield 312 ng (27% g O\%@%Clags an %fﬁotnéblg ingcylepes (g i) Bmlthe' H NVR

( d6- DVBOmiguIheae:d( to e flips maajﬂss)( equi{;ﬂ;e@&rﬂﬂd‘beﬁf 9?& a R éﬁz%ﬁ%g 8.03
(2H,1§) rea§ %HQHGE)’ Z.32:7.0 ng} : § B 2.35
(3H ASYR= fssfalterRd.copeg Edamth@hesléwmfwguymasnonpound 153.

chromatography (silica gel, 3:1 hexanes: ethyl acetate). Fract1ons containing benzoxazole
149 were concentrated to a yellow solid (419 mg).

'H NMR (CDCh) 8 8.05 (d, 1H); 8.00 (dd, 1H); 7.61 (d, 1H); 7.57 (4,
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.
- Nd2 "
\@ /@\ CI‘ f C
25

A round-bottomed flask was charged with Z-mercapto-S-

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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| | d 153 was prepared
O Il~-o SNH d ~1 \ d 14C! NS M N Conpoun
according to Exanple 152. In this case, 353 ng (1.|1 mez%) OL (lif%ound 151
was used to give 76 ng (14% of 153 as white crysta S. MR e g
(d6-DVBO) .S 12.31 (1H, broad s); 11.42 (1H, broad s); 8.90 (1H, d); 8. .
(1H, dd); drpPE1serviliie iy reaption sii2ed atdR0°C. 261 th kit rsﬁm_»g%m tn_Yto ]sg%uﬁ%ggnnglr gg of
1 e 5 ( / : 7.0. The additional e _
Thol o 21 Gr o preeaRd b ieled fuot stheretisn ' esamping f6ave 134
abl e we . _ Ve . _ "

Tabl e 21 daé(s,OatB/}ﬁcbﬁbinf\&-lyel(ro@pﬁlcip'ﬂélteavﬁ sedk ? é/rdb‘%tlia’orﬁc;\ggsm r?ﬁ/écl}{ai% rc]%?g"@z5(2j4

= 3 A [2-chloro-5-pyridy 467
H-C(=0 Mg H 504 5 15 I 97. 1 |
: temperaturc and the precipitate was filtered and washed with distilled water to yield 8.10

-5 g(78%) of compound 150 as canary. yellow cry.stals which were a 50/50 mixture of both»

- possible tautomers.
'H NMR (400MHz) (d-DMSO) & 12.64 (1H, s); 8.48 (2H, d, J=2.2 Hz);
7.34 and 7.27 (1H, 2 tautomeric doublets, J=8.3 Hz); 7.26 and 7.19 (1H, 2 tautomeric
singlets); 6.99 and 6.95 (1H, 2 tautomeric doublets, /~8.1 Hz); 2.38 and 2.35 (BH, 2

10 tautomeric singlets).

EXAMPLE 151
This illustrates the synthesis of compound 151.
NO, NH,
C cl - c cl
N. s - N
Me Me N
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 dihydrafe, 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 uséd without further purification. MS
(M+H) 324

- EXAMPLE 152
25 ‘ Thus illustrates the synthesis of compound152.

A round-bottomed flask was charged With compound 151 (749 mg, 2.31
mmol), 4-acetylbenzenesulfonyl chioride (1.01 g, 4.62 mmol), 2,6-lutidine (496 mg, 4.62
mimol), 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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ol » 0 158 H
C HO H530 156 O O HCF3 H564 157 O O H O M 544 1
%JSSHCICI H496 159 HH O O H496 160 HO H CF3 H530 161 HQ Hg vag
510 162 HH H | H 554 15 163 H [2-chloro-5-pyridyl] 463 164 H Me Hb_ h
490 EXAWPLE 154 1H NWVR (d6-DVEO) S 12.29 (1H broad s); 11.37 (1H broad
s); 8.01 RIEHPIasq 1y reaptigry wag diluigy with 4®mY. GEtQAM,antjwashedith BOmB b 2. 57 -

ERIS TN N ot Tt L
8. 18 ( 1H,sudfate am_d%ncdmtateii)éo fgéﬁwg(l%ﬁt Fvgﬁi%déﬁalvﬁﬁir% ?v%% g .O;Toghi?%a%éH’( 1&? :
br oad ) 1 36 51 o 15 age0 )< OBt S e sisred @ o (ahbersgue me00 bty o)
B e e I e Ly
11. 58 ( 1Hprought:fo g._ngitl( :1.91; Ky ar?% ge EﬂH(vjva_s )d?o}fa (9% QHBAdS,o) ;Sl)h'ze.rérérllgi?%ﬂ , H’s) Pr %a:g
exanpl es ‘S OTACSS R endelHaplt 400 BY. et Gofhe ramis hisromseinon ovexampl o5
150- 152. sddinesdlfate &udRoncentrated to a yellow oil that was further purified with silica gel
flash chromatography (3:2 hexanes:EtOAc). The desired fractfons 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-DMSO0) 6 12.36 (1H, broad s); 11.39 (1H, broad s); 8.18 (2H,

); 8.03 (2H, t); 7.32 (2H, ). 7.32-7.04 (2H, m); 6.96 (1H, m); 2.62 (3H, 5); 2.35 (3H, s).

15 EXAMPLE 153
' This illustrates the synthesis of compound 153.

Cl Ct

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-DMS0) 8 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, 5). 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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: | ' 166 d HdOA H
"BSAONH CC NS15ABCDme (MH 165 A HO M 496 (
482 167 HHI1 H540 20 168 HO d H 482 169 d HCF3 H516 170 M H C
Me 476 The exanples of Table 23 were prepared by anal ogy to the nethods of

. c NSN
SRS S TN S% ARBAE d ke T b a
Me 578 EXAMPLE 174 9,
B S<TH
C AN
D , s
Cl
N. s
e
Me N
V. A B C D m/e (M-H)
152 Cl H H -C(=0)MeH 504
5 153 Cl  [2-chloro-S-pyridyl] 497
154 ClL Me H Me 524
155 a o H a H 530
156 Cl C H CF H 564
157 ct ¢ H Me 544
10 158 H Cl H cl1 H 496
159 H H a cl H 496
160 H C H CF H 530
161 H C H Me 510
162 H H H I CH s
15 163 H  [2-chloro-5-pyridyl] 463
164 H Me H . Me 490
EXAMPLE 154

'H NMR (d-DMSO) & 12.29 (1H, broad s); 11.37 (1H, broad s); 8.01 (1H,
20 );7.57 (1H, 5); 7.19-733 (4H, m); 691 (1H, 5); 2.57 (3H, s); 2.38 (3H, 5): 1.24 (4, s).
MS (M-H) 524.

_ EXAMPLE 155
MS (M-H) 529.8. "H NMR (ds-DMSO) § 12.31 (1H, broad s); 11.64 (1H
25~ broads); 8.18 (1H, d); 7.94 (1H, d); 7.71 (1H, dd); 7.34-7.09 (4H, m); 6.93 (1H, d); 2.33
(3H, s). '

b
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NO2 NH2 CONOHI VN DA/ Ca -~ 1l / A/ 1 p/ \ O NN 10 174 175
3- Hydr oxyqui nol i ne -(prepared according to the procedure of Naumann, et.
at., Synthesis, 1990, 4, 279-281)) (3 g) and 1, 2, 3-

trichl oro-5-nitrobenzene (4.7 g) were 15 dissolved in DW (80 nL) and
heated wi th cesium carbonate (7.4g) for 2 hr at 60C. The . reaction was

- poured into ice/water (500 m). mea off-white precipitate was
- collected by filtration and rinse e to afford corrpound 174 as a
solid (6.99) suitadiSaMaf) Jsae HrNMRe(dEL@M 3kl % 8. 863
SO3g%: 8n(éﬂz|5¥° i1, m 2H),

d, J=2. 106 (d,
(7 529 (d, faidssjfggﬁ%&ﬁ»d) %%@59( &); 8992112@,, 709 (2H39); EXANPHELLEE ST 0. B

sol ut 5on (off, 6P rgcbl 4 6 9 et hanoUTHFi water (ratio 40:20:10) was
added am*(mnl um ch ori é(eﬁ(g 3%5pp0\/\dered iron (3.4g9). This mxture was

heated to reflux for 5 hr. The hot m xture was then filtered through Celite
and 5 concentrated. The residue was dissolved in ethyl acetate and washed
with saturated NaHCO3 sol utlon f SXANMELEYSHat er and then brine. The

| ut dri ed ted to afford
Sommound 195 a6 oo MURMHTRIRCS KRR f%%@f%ﬂ% (S Fesmo! & 646 (d.
J 2 9Hz s] 8HR, (181, O 0. §NG1H, M); 729951, 67 }ﬂlﬂ}oad7s)674§6 g% bkﬂpsg%g ggo (m

( 6.778 (s nt of
the an| I | ne cﬁ’?%%\]/\nﬁﬁ%a?ﬁédél{si?l f onyl chI or| des accor ding to conventional

met hods gave the sulhcQRambResrhnkad! v@er%l%)rel;laret:)cl gy analogy to the methods of
Examples 150-152.

Table 22

l//O
] \

'”

15
. A B C D ~ m/e (M-H)

165 ct H C Me 496
166 Cl H Cl H ' 482
167 'H H I H 540
20 168 H Cl Cl H 482
169 Ci H Ck H 516
170 Me H Cl Me 476

The examples of Table 23 were prepared by analogy to the methods of
25  Examples 150-152.
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'0S~/ \ B H' o XY 15
HHO O HCF3 H 178 H
HO d HAO H 182 H -CO Me
-C2HO O HO H 185 M
EXAMPLE 176 ' H NVR ( DMSO)

8.15- 8.22 (2H, 8.00-8.08 (

Exa
H

4-
m,

CD 176 HHOA CFR3 HA H 177
H 180 HHHC HO H20 181 -CO2Me
d H 183 -COk2HHCO CL HO H 184. H
cd M 25186 HH FOA HO M 138

YVAB
d 1
H
H

HQQIX

| 1. &ablef3 br oad) ,

8.87 (1H, d, J= 2.9 Hz),

7.55-7.68 (2H,

m, 7.47 (1H, d, J= 2.9 Hz), 7.35
EXAMPLE 177 ' H NVR(DVMBO) 5 11. 58 ( 1H
(1H d, J = 8.4 Hz), 8.23 (1H s)
J= 8.1 Hz), 7.53-7.68 (2H, ).

(M H) 545.0 10 EXAVPLE 178 1H NWR(dB
J= 2.9 Hz), 8.23 (1H, d, J—84Hz)D‘
(1H, d, J= 1.5 Hz), 7.78 (1H, n), 7.62- 7.
6.8,1.2 Hz), 7.476 (2H s), 73@ (1 W d,

T

N

FiC

171
172
173

Cl
Cl
Me

Cl
CF;
© Cl

wn
Tomom oW

Me

7.87 (1H, d, J= 8.0 Hz),
(g 3.0
S8,

M5 (MH) 545. nmp 98.8 C. 5

J= 2.9 Hz), 8.38
7.86 (1H, d,
s). M5
8.794 (1H, d,
7.793
td, J=

86 (1H, d,
d, J= 8.4 Hz),
7.34 (2H,
br s),
J=8.4 Hz),
57 (1 H,

9.9 (1H,
1H, br d,

7.
(%)

G

EXAMPLE 174

NO,

OH

AN 7

10
174

NH,

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)

sultable for use in the next reaction.

'HNMR in CDCl; 8.863 (d, J=2.2Hz, 1H), 8.360 (s, 2H), 8.106 @,

20
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J=8.6Hz, 1H), 7.646 (m, 2H), 7.529 (d, J=8.6Hz, 1H),

7.160 (d, J=2.2Hz, 1H)



15 (MH 511.0. EXAMPLE 179 'H NVR(300MHz/ CDC13) 8 2.43(3H, s ), 7.10(1H,
d, J=-3)Hz), 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. np 233-235 EXAMPLE 180 'H
NVR(300MHz/ CDCl 3) 5 7.14(1H, dd, J=2.6Hz, J=8.9Hz), 7.26(1H, d, J=8.9Hz),
7.33(1H, d, J=2.6Hz), 7.56-7.58(2H, EMAMPIGHITR 69(2H, ), 7.87(1H m,
© 7.93(1H, d, J=2.0Hz) Q0(1H m ,.d, J=8.5Hz), 8.80(1H, d,
© J=2.9Hz), 11.06(1H, E?_é??&ﬂ%?ﬁ‘ﬁﬁ?@ﬁ%&ﬁ%@gg)@mmter(ratlo

3-[2, 6- Di it )dwas(@iddd dmﬁkﬂrﬁmﬁ'&%%"'(%y%)faga)gowef@% ey °o?g)3§]i?f%3%iﬁ —_—

u =(4- -2,

qui nol i ne- 6- ﬁgr b_ax lic acid nethyl ester (181) A so I on
6- di chl or 3" FNERG 5}% reglixder P he- he aoboiyturawasibea filtetdaythr gh &Te it 347

(0. 93myol }opdelrdsed- & benzenesul f on chloride (250nmg, 1.02mmol) in
Pyridine (0 13nL. 1%@%‘%‘5‘%%%% (’%‘i Wr%l?yl\ﬁﬁgtaéqm‘ééﬁf@ﬂ“ﬂms@d .

t enper at uNaH@P; duthun fo8aiveNakiGPReMaR R 9N xt ure, which
was then _extracted twice w t? ACCEL . Oggﬁ?ioﬁzﬁ%}gorl{lﬁgé&\ﬁgﬂg °B¥ bri ne,
dried oveM2&RHYRSHate pgScancenmdtadan adford edrepourd 1tbeasy £56 Mumias i@ | ed
by col umgghromat ography (Hexane/ AcOEt=2/'1, 80g of silica gel) to afford
conpound 181 (237ng, 41 % in 3 steps). 5 1H NVR (300MHz, DMSO-d6) 8 3. 90

(3H, s), 7.31(2H, SJH NMB2n( =1, 8. 7 . 1H, d, J=3.0Hz),

7.96 (1H, I_gjﬂle.st 8. 1131%8@2?8%46}@8&%49%%%57‘;@ I, 631  am, s) |

8.99 01K, 1. 7543 (@pdfD), 1860 8m( LH), DAOSYA, INBOKMHY), 57 E6AMEL B 2s

3-[2,6-D chl oro-4- 126a4' di ct%l or o-.l?enzenesul f onyl am no) -_phendxﬁf’% ) .

qui nol i ne- 8- cag}t{)ﬁxy IR P R pRine Y8 withapipussulfonyd chloridas adcording to

3- (4=Ani rrongentond] mbthoH® zphe ' i carboxylic acid nethyl

ester (315) (1.26mmol) in w%ﬁ%ﬁ%g‘%m@%ﬁml) and CH2C12 (5n),
15 The

was added 2, 4-Di chl orol benzenesul f onyl'akibpgri de (381ng, 1.55mmmol).
m xture was stirred at room-tenperature for |2h/|i' Sat NaHCO3 was added to

t he

15  Example

X Y \% A B C D

176 H H Cl CF; H <C H

177 H H Cl 0 H Cr H

178 H H Ctc ¢ H <C H

180 H H H a =H Cl H

200 181 -CO;Me H Ct C0 H «a H
182 H-CO-Me CI c¢C H Cl H

183 -COH H 1 C H (a H

184  H-COH € ¢c H o g

185 Me H Cl Cl H C Me

25 186 H H F Cl H C  Me
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reaction m xture, which was then extracted twice with AcOEt. Organic |ayer
was washed by Brine, dried over MgSO4, and concentrated. The crude residue
was purified by colum chronat ography (Hexane/ AcCEt=2/1, 80g of silica
gel) to afford conmpound 182 (506ngy, 70% as a white solid. 20 1H NMR
(300MHz, DMSO-d6) S 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=I8X§MZBLEY7(96 (2H, d, J=2.1Hz), 8.03 (1H,

d, J=8.6Hz), 8.18 ( = . 8. H d, J=2. | Hz), 11.4 (1 H,
br s), I\/S(?\/IH—I) 571(%%5%?%)}51‘3%56%2‘3‘-1161?% Boedl HBH(AL, d,J = 29P)Iz) 8.15- (
(2, 4- di chi-&? Gtbenz@AesusieHyham. mﬂp@eﬁmgnh{z)quw%k’(‘ﬁ;@n)cé boxylj ¢ acid

(183) To a5 I ion 3: ol}g@

(2, 4-di chl or% h?e% fg{uls} %@(ﬁ{ia‘jb IBPI%%@X@] qui nol i.ne- 6- car boxyl i ¢ aci d
met hyl> ester (181) (200ngy, 0.35mmol) in THF/ MeOH(2nml/ 2ml) was added 4N
NaOH (0. I, O.4mmol). This.mxture was 30 -refluxed for 2.5 hr. The-
reaction mxture was cooled to rMWﬂture and was neutralized with
2N HCQ, and then cémoanR(miee) sThss | r twice wth AcCEt.
Organic |a %ghzwas washedlrpl;ﬁ/I 5| ne; é%ie v ﬁh@ﬂ?@d’gﬁ it énﬂ 140
concentr at & S éHas)s 01 GLH.ck deres. pHoX G 86 (WHsd, Uecs.y stzil7l 33266k

Hexane/ AGOEY 460115 af frardy 183 #ﬂ% 780 "H NWR (300 , DMSO- d6)
6715(2H s)@7’62(1HﬁgW%§EgH§§E§éé 430 73(1H d, J=2.9Hz), 7.82
(1H, *s), 8.08-8.11 (3H, m, 8.60 (1H, s)895(1Hd5J29Hz) 13.2

(1H, br s), M5 (MH) 557. m228ﬁ%¢m&g 184 3-[2, 6-Di chl or o0- 4-
(2, 4-dichl oro- benzenesuffonyl am ]- quinoline-8-carboxylic acid
(184) 10 To a sol uHUMIb(ﬁ -3ee[tcﬁ;e§9l§|(ml&rspg4794((2Hc&|IJorpgﬁz ézfl(t[uﬁy(?mat hyl -

b |_f | b t .
(189) " abarg. Hob AN AT R Bl (.46, 5vi i "aace, Rk (0. 2.,

0. 77mol )770T21Té m)n7>6t7L(rlH ps=ed 1 vxed 0% AR 0 oom t enp.
t he [eac o{@ﬁlxoture was filtered ?o rer(mve)|7n§gl{§§8jjl)t@%r)al‘ The
Filtrate wa &ncentrat ed and the residue was 15 dissolved in ag NH4Cl and

extracted twice wwth AcOEt. Organic | ayer was washed by

EXAMPLE 179
1
HNMR(300MHz/CDCls) 8 2.43(3H, 5 ), 7.10(1H, d, I=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, =3Hz)
20 MS(M+H) 527. mp 233-235°

_ EXAMPLE 180
1
HNMR(300MHz/CDCl;) § 7. 14(1H, dd, J=2.6Hz,J=8.9Hz), 7. 26(1H, d, J=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
OC |

EXAMPLE 181

3-[2,6-Dichloro-4- (2,4-dichloro—benzenesulfonylamino)-phenoxy]-
30 quiqoline—G-carboxylic acid methyl ester (181)

A solution of 3-(4-Amino-2, 6-dichloro-phénoxy)-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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i i ed o i d to afford conpound
and dried over anhydrous MgSO4i and concentrate
?r8|4ne,( 197ny, 50% as a white solid. 1H ;\II\/R7(S(6)O?/|;|Z_I, DI(\j/BOJ'dg)Zaz;' 3§ (1$H8 ié
. 70-7.81(2H, 7.90 (1H, d, J=2.2Hz
(71L0'nr) g22 n)24 1H, [g 838839(1H 20 M, 9.11 (1H d, J=2.2Hz),

LE 185
s e il e i Sl i
" met hyl - benzenesu coenam % ?%és?f%a& CoL2XE] HiaS Washst by beng) driedever dehydrous

di
(6- et hyl Nmﬁﬂll mr&ébnybmxaye)d m%ﬁ%géﬁl@%as ﬁ%d%{}%%ﬂ ]hrommmgra?ph' n Pyridine |

- CHzO -
(D|Oc ﬁlzcr)T1 ro- -‘ﬁ‘é{‘m.rgi b@ﬁz@ﬂme&qﬂ qf@ﬂ}ﬂa gehltonffdel (BRmomd 181 2237, 41 9 he 3iepbr e
was stjrred at roomgf SéZ goe react7| on2m xture was ,
concentrated and the Wﬁé %ﬂ@ \}& 0905 20 GYFL 81 T Hh&)o?rﬁﬁégﬂaidgg _
5% a5 A whi'te sol Ldo T Tt R Soohe Bl 8y SATAHY, S8 it 5 aa an
o o g 88%4%”198) 889 (I, dJi=83 OHz),, 1 14261 H( BH5). SMS (R4-88y 7791 (2H, m),
Z?i97'(%,(§);$-7§)74 (1H, él J=3.OHz), 11.3 (1H, br s), n@(wﬁH) 541 np

228-230C. EXAMPLE 186 PART 1 Preparation of

186.1) To a solution
I 5-fluoro-4-(quinolin-3-ylExXMPLEQReNzene (

gfcg Or(II))|fI uoronltr eiie 1.008 1n conc. HZSO4 (20nml), was added I
portionwi se C120 i %Cgi}‘?‘;‘j]ﬁl""‘pf%dﬁ@dOHsbdmnemﬂbdymlﬁaﬂphg‘no@] et. a

in Inorg. qlﬁﬁ’olﬁydﬂSJ%arB@yhﬁaciallﬁ %p@sz élgge m xture was ‘stirred at room

hed i ce and
t enper at ure over ni ght ured into cras
; ex{nrjact ed with Et20lg 8Wmu®)of504¥1a\lnﬁ1ﬁd -26hBEh oA RhSx Vel BndiBRed with

Na2SH4. Th ol ve was concentrated
3 S%CE%G%@%M% %Clgé’i‘%]ﬁﬁﬁﬁteﬁg‘ﬂ§g¥1ﬁé6rem@9|lerPdndﬁsz(auﬁnﬂ;dr Sninhbadzene) .
Thi's sol WHADL, (5as]),didsidasd Mathic E)%IB%}% %ﬂ titony 1%1?1 A @Hm&hi’dr oxyqui nol i

heat ed
d 15 K2COB3 2.2g were ad edt S !
,([) 07§g§ ?E L he gpixqure wap stng@d @tgpomdthergtlm'dﬂ ﬁorrlaaﬁt SQINE{H(Z(@}I%S ¥aRdlth ltﬁ er ed

through a.3h8% tm&&llré ohiBPas }pe% Jxltrlact:tre bwice with AcOEt. Organic layer was

washed by Brine, dried over MgSOy, ard 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,DMSO-ds) & 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

3-[2,6-Dichloro-4- (2,4-dichloro- -benzenesulfonylamino)- phenoxy]
quinoline-6-carboxylic acid (183)

25

To a solution of 3-[2,6-Dichloro-4- (2,4-dichl»oro-benzenes_ulfonylanﬁno)-
phenoxy]-quinoline-6-carboxylic acid methyl ester (181) (200mg, 0.35mmol) in
THF/MeOH(2ml/2ml) 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 HCI, 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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- 7-chl or T2 PE VRS

¢ [ ! o i ¢ ified by colum .
concentrated to give an oil, which was then purifie _ _
2ﬁ$onatography (silica gel, AcCEt:Hexane=1:5) to provide the internediate

- compound 186.1 (0.980g) as .a yellow oil. 20 PART 2 Preparation of o

i i i : | ution of
- Chl or 0- 5-f | uor o- 4- (qui nol i n- 3-yl oxy) phenyl ani ne -(186.2) To a so
g-'ChI or o-CBH‘fanF@FQﬂ—tﬂ-ggWCﬂﬁ sodildi 1orBdeyproxiygirivas reotyeaRRBE b Blek 4864 1OE( Q- 980g) and

NHACL( 1. Q‘%}%%Pga’gﬁ(f@gﬁ%ig%‘%wm’ was added iron powder (1.92g). The

m xt ure was 0] 1 hr. Afterf_cooli{lgthe (r:eﬁc'teigpa{rléture
s fi t hr ouglpy s i . i bt € :

vas f L er ed LI oudhy Shat scoRbies bxpeda ]9, (bl B S SenSertated,

or gani ¢ I"akfelrl&b dwiroke)s Ada (1Hi HhsoRise! 1 ey, B&Y (OMes) DB2PRY. 4 fied b

Concegt r _&g flqsp nt amr@g 1c_Irude product, vvhl ch 30 was puri |_e|__ ng

col um c%&o‘rrgltz grapiyt 5k H) 2o GEmnE38ahe=1: 3) to provide anili

186.2 (0.420g) as a colorless solid. 142 PART 3 Preparati.on of

N-[ 3-chl oro-5-fluoro-4-(quinolin-3-yloxy)phenyl]-2,4-

di chl or o- 5- net hyl - benzenesul f onanEXAMPIFE 134 To a sol ution of

' - [ in-3 - henylamne 5 (186.2) ( 0.420g) in
§y?.“ L?Lg( > lemlf? O B e FWPHemlegés@m ¥hi or i de
0. 360g. ihhaﬁmé&camyliehéid(m)at roomfor Ihr. The reaction mxture was

hg ) o : -1:3).
ed directly by colum chronat ography (sili cage.l ,  AcCEt : Hexane
'Flj'ﬁrel L oduct was %/r il%/%qf %Pcl‘étépnb%f%Bx%ﬁbcfﬂgr@w(é-dlﬂdrb@-mmmahylé0. 522q) .

i ' s), 7.05(1H d, J=2.6Hz),
5 S NI S tasdhan o i
7. 96( 1H, 0§mmol) &1 THFMMeOB=0Jm8/2Hz) waS 2 & UN NROS) .28, O™ P 187 C.

: is i tes _the synthesis of
EXAMPLE 187 15 Thi ?18?%& g%[lrﬁgr.- b%ﬂ%r}ﬂo))h%llgé‘hmmpe th@action mixture was

filtered to remove insoluble materials. The filtrate was concentrated and the residue was
15 .dissolved in aq NH,4Cl aﬁd extracted twice with AcOEt. Organic layer was washed by -
| Bﬁne, and dried.ovler a.nhydrous MgSOs, and concenirated to afford compound 184
(197mg, 50%) as a white solid. _ ’ |
'H NMR (300MHz,DMSO-dg) § 7.32 (2H, s), 7.70-7.81(2H, m), 7.90 (1H,
d, J=2.2Hz), 7.96 (1H, d, ]=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, brs). MS (M+H) 557. mp 263-266
°C. '

EXAMPLE 185

- 2,4-Dichloro-N- [3,5-dichlor0-4- (6;meth);l-quin‘oln-3-yloxy)-p_henyl]-5-
25 methyl-behzenesul_fonamide(lSS) ' _
~ 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-S-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.
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i und 149 (419 , 1.4 mmol) in ethyl acetate (10 nL) was:
lgdfagesﬂ'ctlrz?zﬁggp?lf.g g, 5.(5 mrtr),TF)..The reaction m xture was heated tﬁe
reflux for 30 mnutes. After allowing to cool to roomtenperature, o
reaction mxture was poured 20 into 13 nL of saturated 2N KOH(aq). e
| ayers were separ at éﬁﬁl\%@@mmwm@ 8\erl (38K kY, 20443 15)x7.30 (30, St hy

hed with saturated brine and
i ed over Ke3E0 ESTHEr THIEneh QBoho (b bR W I ). A (i a1 o by
radi al cHeeM=griapmy, b2 S;nmy(M% gqlmé) ggg?%&;‘g omat atron pl ate,

d product was
nes: ethyl acetate). Eluant contain e desire
(r:]g)r(tgentrat eé to 194 ng of aniline 25 187. 1H NMR (d6-acetone) 6 7.58 (dd,

: - . 7.11 (t, - 43 (m 2H); 4.94 (bs, 2H;
iH)Zl %,:53923 31I\/(lsm( MZHI:?) 277. 1. (EXAMBQQQETM s illustrates the synt he$| S
of sulfonamide 188. 143 Op NSC O GuR‘F A C Exanpl e 188 A= C=Cl

tone (1 nl)
9 A=H, C=COWe To aniline 187 (95 ng, 0.34 mmol) in ace
vE\/ggngldgeéSZ 6- 5 | UYiFRRTAROY 83 chloge- Bﬂtwmrl‘l)(qamdhna yloxy)mtrobenzene 5186 1)

2, 4- di CthQré)sdPtﬁ%Qﬁ%SMUtﬂﬂMjonﬁMbﬁﬂiqu 108 T8 iy, (PRI e g

through a
al Co.,). After 16 hours reactr
?’ﬁm (p:)I u@06f0)n§‘il$q @aogeICClACZtSml pepared s atsclbed by1€a¥PE. G g I yp @af ri fl ed _

Chr omat at
g B D b e oot R 9 st comrragta rmf,legnand.
the resi chieturesnypiabd inz@dra%ﬁ’ed‘ 1'%:9%?1&‘9;&@3?%}%%2}?}1@% @ggﬁ‘@t Oé‘thm‘iFJe?t{la

d uum yi el ded t he
Tyt a s 68 gy WashERIE. ( QEAGaSO0 aE) bind aid b ovki,o0, 1614 Sojydfhias 71

( d 1H) ; cgnc%}fr%té% 506C£ nz%ng)x!‘m&eél%fggonta&s 3- Clﬂ?oro Zl 51&1ﬂ?10r%%1t§0nl;er1226|;?e) 52 s
This solution was diluted with acetone (60ml) and then 3- hydroxyqulnohne 0.75g and"
15 K,COs32.2g 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
Wwas concentrated to give an oil, which was then purified by column chromato gr'ap.hy

(silica gel, AcOEt:Hexane=1:5) to provide the intermediate compound 186.1 (O.980g) as

a yellow oil.
20
| | PART?2
| Preparation of 3-Chloto—S-ﬂuoro-4-(qu-inolin-3-ylox_y)phenylamine
(186.2) | | |
To a solution of 3-Chloro-5-fluoro-4- (quiholin—a yloxy)mtrobenzene

25 (186.1) (0.980¢g) and NH4Cl (1.64g) in EtOH(SOmI) H,O (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 wds concentrated, diluted with sat.
NaHCOj; and extacted with AcOEt(3 Omlx3). The combined organic layeres were washed
w1th brine and dried over N2,SO,. Concentration of solvent afford crude product, wh1ch _

30 was purified by column chromatography (silicagel, AcOEt:Hexane=1 :3) to provtde
aniline 186.2 (0.420g ) as a colorless solid. '
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“This i 5 the synthesis of sul fonam de 189. By the nethod of exanple
Igg? Lg:g;t:ﬁgeZnilfney187 and 4-acetyl - benzenesul fonyl chloride cogpognd
189 was obt ai ned as light yellow crystals. 'H NVR (d6-acet one) 6 9.22 (7 22
1H); 8.11 (d, 2H); 8.11 (d, 2H); 7.98 (d, 20 2H); 7.57 (d, 1H; 74829
(m 3H); 7.12-7.06 (m 2H); 4.33 (s, P2RT32.61 (s, 3H. M5 (MH): . 9.

IS i i . 144 NOZ NHZ
G U 00 NiIN 19 TE SIS B B Go gt s Yo Bl vias
di ssol vedli¢hdooM-n{ehyHbenzéneaul thnafedt ey t h Cs2C®B (3.7 g, 11.5 mmol ). The

: ) . _ : q.
tion mxture heated to 50 C until gas evol lﬂtl on stopped. _
rz?gﬁl Ior obenzoxazo},\gﬁ{ % Spigtign off F-chlopadt fjuonerd-(guidetin- 3ayldxy)bhatyldhiger eact i on

i e ) t he h was renoved and the
in e)a(11(::;J isgnv(?ﬁs?('?ﬁ{ g&g\%és)q%gg?gge@Létrgﬁ’l‘g?);]%réi?’%@?@ﬁfeo? d water with vigorous
sti rri ng.metiiidepzenciupionpichlovids 0360E e The ehilird whd §dted 1 rd g egpgever al

i St f air
i i istil]ed water ) The product was dried under a streamo
H)PﬁeiSWrrlj[r%%C?fgé,rﬁlf( é?'nwﬁﬁH‘éIFﬂ?ii(la%Eﬁ?HV@VéPHF@hthomtoaféipbydmhoag@bund 190 as an

_ : , =0.55, 3:1 h rethyl
of f - whi ! rcilit Merade 1 9). TROSOGRASAN Sildardd-by hi¥unl 1o Bive Bt comBganes S Y1
acet at e) '(Qggzé) égg%bmésolm.round- bottoned flask was charged with 2.01 g

compound | ?S o " 0L of i sopropyl alcohol, and 20 nL of THF.
Thent8eom of o SoreuddacHoeh o 8 Riie o DRGH. o eibtn), 9. added The
react i on vESIEhen Bi1Eed mgﬁn{;&,?d3{)@ﬁt 8497387 QAL FPe e mer ature for

rs. Raney N ckel was r
24 hours.. NSy N-§5%) 8.80(1H, brs). MS (M+H) 511. mp 187 °C.

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 témperature, the reaction mixture was poured
20 into 13 mL of saturated 2N KOH(aq). The layers were separated, and the aqueous layer
extracted 1 x 30 mL ethyl acetate . The cornbined organic layers were washed with
satufated brine.and dried over Na,SOQ,. After concentration, the y'ellow o1l 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 aniﬁne
- 25 187. :
1H 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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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. M5 (M+H) 261.0. EXAMPLE 192 25 This illustrates-
t he synthesis of conmpound 192. (See Table below) A round bott oned fl ask
was charged with aniline 191 (144 ng, O nnDI)
2, 4-di chl or obenzenesul fonyl chlorid ,\D<55 mml ), 2,6-lutidine (97
-ng, 0.55 mmol), catalytic DVAP, yand ac e ( .0 rnL). The reaction was
allowed to stir overnight. Ohe + -
met hyl ene chl ori de and washed ith 10 mL[of N HCl and 10 nL of brine.
The organics were dried over and con ated to a clear oil. This
oil was further purified using S|I|ca gel flas chr omat ogr aphy. The
desired fractions were conbi ned and concentrated to a stiff foam The
product was recrystBkimpgled88 r am@mtihyl ene chl ori de and hexanes to yield 165
ng 5 (65% of conpo nd é@ gs white crystals 1H NWVR (d6-DVSO) 6 11.21 (1H,
s); 8.12 (1H, d, J= %8 7AgH; CFGOMe J=2.1 Hz); 7.69-7.63 (3H, m;

7.48 (1H, dd, J=7. - 7.18 (1H, dd, J=9.0, 2.6
Hz) . ﬁ/B M H) 467. grgl'ﬁlgﬁaéd_%%z |9§nn’§% Ogiﬁ%pﬂgégirb#pd?&ﬁﬁé% Wasredded 2ar ed from
ani | i e 19tidiaa @0 1D, @.hie nmerly ammmdﬂlﬂﬂo@%érﬁ%ul%ﬂy%ﬁlgﬁdg@{% ?ﬁ hod of
exarrpl e 192. 17'£;i1bl e 25 A B 02 NH CDOC O Exanple = 15 192

p pesidee Ghemicaf £0.) g After 16 hours, the reaction mixture was filtered
through a1 cmplug of silica gel. After concentration, the yellow oil was purified by

radial chromatography (1 mm silica gel layer Chromatatron plate, 3:1 hexanes:ethyl
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) 6 9.70 (bs, 1H) 8.16 (d, 1H); 7.71 (d, 1H); 7.60-
756(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 amlme 187 and 4-acetyl-
benzenesu]fonyl chloride compound 189 was obtained as light yellow crystals.

1

H NMR (ds-acetone) § 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

Thus illustrates the synthesis of compound 190.
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Me 105 G H CF3 . H 501 196 H H-COMe H 441 20 197 |
%g?cworHo-GS-pyridyl] 434 EXAVPLE 193 1H NVR (d6-DVBO) 6 11.1a4 (1H s);
8.14 (1H s); 7.87 (1H s): 7.65-7.61 (2H, n),_7.5o-7.4ﬁ( , "’223 " (M h
7.32-7.28 (3H, m; 7.19 (1M, dd, J=8.9, 2.7 Hz); 2.40 (3H S)1H |
481 146 EXAMPLE 194 |H NMVR (d6-DNES®) 6 10.92 (1H, ¥ 7.94 ( _,7sé,1 "
7.65-7.60 (2H, m; 7.54 (1H s):A7.49 (1H dd, J=#’8,1.6 Hz)i_l 317
(3H, m: 7.16 (1H, dd, J=8.9, 2(6 JHz); 2.56 (3H8): 2.36_(3 ’185)iH N
EXAVPLE 195 | H NMVR (d6- DVBO) 6 - ng 1H d); .1 (lH >3
7.97 (1H, dd): 7.64 (2H, dd): 7.47 7.31 ,c.m),07:96 (1H, a).
MS (M H 501. 10 EXAMPLE 1969 (400 ) (516-BVBO) 6 10.96 (1 H, s);

. : . d) 2749 (1H t); 731(3H' m; _
N I AN Gl @v. (E|\3/+2H§2§41.) PLE 197 15 1 MR ( d6- DVBO)
$); 8.34 (1H 8.05 (1H d); 7.87 (1H d);

7.22 (1H t); 2.6; ggH .
S : .

?.%%‘?E‘H,”?a) )7 52 (1H 7.38 (1H d); 7.25 (1H 1); 7.19 (1H t);

2.62 (3H, s). M5 (MH 434 0 EXAMPLE 198 20 Prepadlion of s

3- Chl or o- 4- (qui nol i n- 3- onxy)nltrobenzene(198) To a solution o1 319) in

- hydroxyquino line (1.00g) and 3-chl oro-4- f I uor oni t r obenzene ( g o

Acet one(20ml), was ‘adiew-k2ae8pichod6yy. 1Hﬁmmmuﬂssm@11@qu qniflt

m Xt yre wa filtered through a short ce
Q;&er%ﬁg%la @I??gaetg 31&15@92?0 ENERh écfn{n(?f)p THRIOB AR Hel Va9 BeatePIo0TLC 25

quant . ) awtihgdrowitoinlstopped. 2-chlorobenzoxazole (2.65 g, 17.3 mmol) was added, and
then the reaction mixture was warmed to 75 °C. After § hours, the heat was removed and
the reaction 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 overnight

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 reactlon Was then st1rred 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. Recrystalhzanon

from ethanol and hexanes gave 1.01 g g (60%) of aniline 191 as off—wh1te 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
mmol), 2,4-dichlorobenzenesulfonyl chloride (221 mg, 0.55 mmol) ,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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"H NVR(300MHz/ CDC13) 6 7.02(1H, d, J=9.1Hz), 7.61(1H, m, 7.72- 7.80(3H,
nm, 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)phenylanm ne (199) To a
sol ution of n robenzene 198 (2.07g) and NHACL (1.84g) in EtOH (40nl) -

h Q\HEL of b

H20 (10 nY}" e Glapd lﬁvael 1(ule 9?1@ orOIlhles wierd dticd WRENBESTD efhdt 0 147
reflux f f i ure was filtered through
short ce???éeéhﬁrggea tB% ?8}1’[ ?glst(maw EPIW ‘? Wpingsifica gl ﬂﬁwh h sat. NgHCCB

(30n1) " it coxiaamy. Tid desbe@BLLAA Yor THR0GRIRNIE0h QN8R0 f, L BYFTS e e

washed wi d dried over Concen
sol vent aI;hFé)Ir%‘%u&?fvl(‘I%re&ﬁ% slt‘ﬁﬂéedl@@n(f&etfmlgne S1934¢ asl lexyndsl towicsdl 63me H

NVR( 380M@23 %P6 &) 63(1H dd, J=2.7Hz, J=8.6Hz
6. 8%(1HMf% 3=2.7 ﬁdgbgégwl—}?{e?ysﬁﬁ% 6I(—Iz) 7.24(1H, d, J=2.8Hy), )7 49( 1H,

M, 7.56-7.64(2H, nﬁNBﬂT)ii(i&HMm)S&&@((lH"ég 432 131%% JS@ S SR B fa&

exanpl es ;2 e trated in Table '
W Nx z y?%ﬁpﬁé &,%/J)#fr H) dd.15720d. 3de)H7G|1 -“H2H(BT.2n); 208 (Iﬂ}ﬁ HH H

304 2034t So.d 2t NB). 36 (M HO H406 205 C HHHM 354 (M1 H
20 206 d HNEHH3)4(|\$|+%%$77@0 d HHH 372

The additional examples of Table 25 were prepared from aniline 191 and

10 the correspondlng sulfonyl chloride by the method of example 192.

Table 25
N

Example A B C D M-B)
15 192 Cl H Cl H 467

~ 193 Cl H Cl Me 481

194 Me H ClI Me

195 Cl H CF; H C 501 .

196 H H -COMe H 441
20 197 . [2-chloro-5-pyridyl] 434

EXAMPLE 193

1 | .
HNMR (d-DMSO) 6 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, /=8.9, 2.7 Hz): 2.40 (3H, s).
25 MS (M-H) 481
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208 d H SO2Me H H 416 EXAMPLE 200 25 This illustrates the synthesis of
conpound 200. 2-am no-6-chl orobenzot hi azole (3.68 g, 20 mmol ) and
1,2,3-trichloro-5- nitrobenzene (4.53 g, 20 nmol) were dissolved in
anhydrous DVSO (10 nL). Solid K2C03 (3.04 g, 22 mmol) was added and the
reaction mxture heated to 150 C EXAMPLBIBéurs. Let cool, then poured

into ZOOMdeioniz%M . f4\ne I o jd reci pitated whi ch was
col l ected by filtration a? 6é]?ﬁasg)§nb(¥§i gﬁféﬁjséﬁ Q@Etsh'@- d&0d2Hi m); et hyl
acet ate el @8L, sEety@H, aw sal 8 0 swias. SU3pEs I, La@f ~tdyl  acetate
and hea\tﬂezg_ 7t'o rnfls§x. After cool :,%3 toqgﬁggné?{ér@é%gtgé?é; d‘?’iJI t%rga;t)é'r n,
rinsing P-2e Fri%lI cef@f¥EL5)f ol | oned by hexanes, and drying under vacuum
provi gled the nitro conpound 200 as a yellow powder. (1.06 g) 'H NWR
(d6-DVMSO) 6 8.37 (s, 2H); 7.76 (bs, 1H); 7.30 (dd, 1H); 7.23 (bs, 1H). M
(MH 372 10 EXAMPLE 201 This il BEXAWIPISE 19 synthesis of conpound 201. To
a sol ution of 2-ch|1§_)xr Q-4-nitro aniline (2 g) and potassiumt-butoxide (12

ol )T HiE nﬁTHEﬂé( 18H1rr1_ DR %&MSQ)§d|1bﬁé6'6&1,@i;fszazc(hlfbdgmer&;]qtmiﬁﬁzpwa(}gh?g 9)
in -Hles (2 X e at, reflux overnight then quenche
into wat e@‘(loo( 15%337.47#%51’W?@%ﬁﬁ@e?ﬁ%&hﬁ%“ﬂﬁ q\‘ggﬁy:l(}éne chlori de
and purified by flash chromatography to afford conpound 201 (300 ng) as a
yellgyv solid. "H NWR (d6-acetone)_6 9.74 (br s, 1H), 9.214 (br d, 1H),
A T o D s i 22505
=7. : , 7. N ) _ 04. is
illustrates the synthesi s@gg co %%%%@2%0%{_&& 8.6 (A dpa 7PS(HL 1N - - S
d); 7.62 (2H, d); 7.49 (1H, 1); 7.31 (3H, m); 7.22 (1H, 1); 2.62 (3H, 5). MS (M-H) 441.0

EXAMPLE 197 |
1
15 ~ HNMR (d-DMSO) 5 11.04 (1H, s); 8.89 (1H, s); 8.34 (1H, dd); 8.05

(IH, 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, s). MS (M-H) 434.0

EXAMPLE 198
20 Preparation of 3-Chloro-4—(quinolin—3—yloxy)nitrobenzene(l98)

To a solution of 3-hydroxyquinoline (1:00g) and 3-chloro-4-
ﬂuoronitrob_enzene (1.21g) in Acetone(20ml), was added K>CO; (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.

1
H NMR(300MHz/CDCls) & 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, 7=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 NH4Cl1 (1.84g) in EtOH
(40ml) — H>O (10 ml), was added iron powder (1.92g). The mixture was heated to
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HN N Me ne 202 203 25 By the nethod of Abuzar et al, (Ind. J. Chem 20B,
230-233 (1981)) 2- chloro-4-nitro phenyli sothi ocyanate (Lancaster) (0.959)
was coupled with 2-am no-4- chlorotoluene (0.69g) in reluxing acetone to
formthe mi xec‘Iit iourea 202 (1.5g). 149 'H NWR (DVSO) 8 10.021 (s, 1H),
9.789 (s, fﬂﬁ}‘,ore 73“:%e coqline thgrefigtion mxtupgyas fietedithfahighkhbrtGiite 1H), 7. 315

(d, J=8. 4padz, THe fhhrarch — . 1), 2.237 (s, 3H). MB

( MrH) 352?_ Anal crg?ecﬁ%%ﬁéggpﬁt%g}&fl%&éﬁ Igg)ﬁg% Wh&?@&dﬁ#&xta%ﬂ. 24 9,

3.15 o, WD 6SRE(SINEX AR eorfBedTdviganic|lhyess WateSfashOBwSEM %hﬂ@%ﬁ(ﬁnl?fgngo)ﬁpound
‘nmL) was

203. To 00 Lon~of thiour 202 (0.63 g) in chloroform
added brgdnq?ér?lie(l‘?e 8?{%‘5%('))4'g?%rweg}tFat*PH@ﬁ]il%&qu@t@@fgrc%ﬁ&w Inélintect P @.77ef | ux for 2
hour s.5 OP5%)as agellbwgolifhe solids were collected by filtration and then
triturated with acefone to afford benzothiazole 203 as its HBR salt (0.5
TP T e i b R s R
: ok _ , , 5. rs), 2. s, :
(MH) - SEE%}?ZAT%?;C:I%C%%‘%%Z)l\éagéﬁbtdﬁﬁ@g%@,%/&(lﬂ, 84=048H%, 84 9%N; found:
39. 44 %C,7.40(3H, i), 7.585.64(HH, HN.8.0sANR %g&;@r}g jl{ustrates the synthesis
’ n%’l es ang i

of conpound 204. By the method of éexa 3, 2,6-dichloro-4 20

ni t rophenyl i sot hi oclkmsifustuyreEon ¢3HMEes 200869 JreVastaRdRh Qb 24

3,5-dpchloroaniline to formthe correspondi ng m xed thiourea which was

cyclized with bromne to afford benzothiazole 204 suitable for use in the

next reaction. M5 (MH 406 EXAVMPLE P9Ble2¢5> By the nethod of exanple 200,

benzot hi azol e 205 was prepared in 7§WI d as a yellow solid. M5 (M+tH) .
2

354.

A Cl
HN s w
TQX
r S
EXAMPLE V W - X Y Z MS(M-H)
15 200 CC H ¢ H H 372 -
201 H H H H H 304
203 H ¢ H H Me 352
204 ~Cl C  H Cl H 406
| 205 . CL H H H  Me - 354M:H)
20 - 206 . Cl H Me H H 354 (M+H)
207 ¢t ¢ H H H . 37
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,COs (3.04 g, 22 mmol) was added and the reaction mixture heated to 150 °C for 4
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EXAVPLE 206 By the nethod of exanple 200, benzothi azole 206 was prepared in
30% 30 yield as a yellow solid. Ms (MtH) 354 EXAMPLE 207 This illustrates
t he synthesis of conpound 207. 150 2, 7-di chl or obenzot hi azol e -( Exanpl e
73.2) (0. ? gnol) and 2, 6- dlchloro -4-nitro aniline (2.1 g, 10.4
nmol ) wer sISStI(if’Q %ﬂ?ﬁw&%o%n@@e(mm\yater Solfind yeBaceBlid 4. 1 9, 12.5

mmol ) was I@gllg y ure eated to 8,0 C for 16 hours. Let
cool) t hen pgugtggmﬁqlﬁ(%}g@ag&ﬁféue%% rﬂlé ffon f’é}ééggmeﬁéi) GirselNE Hisrpducias 5

neut r al | z&8yhicetteagded.c The e lowT: ktfhdaqas@n nd8Y & 1 VPRSI 100 nL of
ethyl acgt, %tdeto reﬁu*@%@ ned organic | a?/%ers wer e wasﬁ?g%&wtaﬁ&%%taﬁ?at ed
brine, dried over COPHPR & rogm AP cragHe eltltratior ditsmgaw vie bihohadatamn

sol i d5 Thielibwsobyickdrey, Hf drfi pung urification, so the
crude materjal was used di rect?#n?ér%m? e BC{V%/ éﬁﬁt Conifﬁ)”i}lil 20flrs e400Mz)

(d6- acet offdP™ordess(I.9&g) 1H): 8.36 (s, 2H):.7.37 (t, 1H): 7.30 (dd, 1H);
7.21 (dd, 1H). M ( . LE 208 By the nethod of exanples 202
and 203, 2, 6-dichl O%M&r‘r‘s)}?m;ﬂ%@m 6 &bratl BD GB) (A3 1A307.41066) )
was coupl &g, Wish Ryb - (4- am nophenyl)-sul fone to formthe correspondi ng

m xed t hi ourea which was cyclized with bromne to afford benzot hi-azol e 208
suitable for use in the next reaction. 1H NVR (DMSO) 6 8.44 (s, 2H), 8.28

(br 3¢9 2H), 7.82 (br d, 1H), 7.41 d_1H), 3.19 (s, 3H. M5 (MH A416.
20 EXAMPLES 209- 216 Reduction of #@MR%_& 20brj vatives of Table 26 by the
nmet hods of exanpl e THHZilhistrexa Rl snthésts 9RYSN respondl ng anilines
illustrated in Table 27. The strgrotures forﬁégglg%?lres 209- 216 are

i lustrated in Tabl® 2% lutigmsofiyBhlerep4-nitro aniline (2 g) and potassium t- butox1de
(12 mmol) in THF (18 mL) was added a solution of 2-chlorobenzothiazole (2.75g) n
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) 59.74 (brs, 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 He,
1H) MS (M-H) 304.

20
EXAMPLE 202
This illustrates the synthesis of compound 202.
NO, NO,
i Cl — Cl
HN N
- Me .. o ' me”
| 202 203 -
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 (1.5¢g)
| 5g).
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HW SW NXZ 151 EXAMPLE V WX Y Z MS(MrH) 209 G H O HH
glizl\zllngH HHH 276 21{HCI HHM 324 5212d d Hd H378213CIH
HHHM 324 214 d HMe HH 324 215 C O HHH344 216 A H- S2Me
'H 388 10 EXAMPLE 209 1H NWVR (d6-acetone) S 8.78 (s, 1ﬁlﬂ 7.29 (d, 1#015
7.41 (d, 1H): 7.27 (HNMRBHME)6Iq 21 @H}H)QIBE(@sle)mwﬁq H) 1 BA4

1.8
EzXANEh)E ,?&26 2NMRl ) .231019,9111%(, %1&‘12’%)@4% lﬁﬁgb’@ﬁd I:_IXA%\ﬁ?LE %%%EOJQ ude

207 was rerﬁI/'c(@d3Hl tMS$MBH2) 35R0 Aaak 0416.ng7.00 %bhes. Pr 9gedyr® ok If{dﬁ?gf: gn32

eeni sh/gray solid after recrysté
$?oﬂfﬁgg7§)@ﬁuégé TN edatis (1.14 g). 1H NVR (d6-acetone) 8 8.87 (bs,
1H); %.40 (dd, 1H); 7.30 (t, 1H); 7.11 (d, 1H); 6.87 (s, 2H); 5.44 (bs,
oH). MB (M+H) 344.0 25 EXAMPLE 216 1H NMR (DMSO) 8 10.08 (s, 1H), 8.31 (s,
1H), 7.76 (d, J=8.4 Hz, 1H), EXAMPLE 203

This illustrates the synthesis of compound 203.

To a cool solution of thiourea 202 (0.63 g) in chloroform (6 mL) was
added bromlne (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).
'HNMR (DMSO) 5 8.989 (br d, J=8.4 Hz, 1H), 8.365 (d, J=2.4 Hz, IH)
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 1illustrates the synthesis of compound 204.
By the method of examples 202 and 203, 2,6-dichloro-4-

20 m'trophenylisothiocyanate (GB1131780 (1966)) was coupled with 3,5-dichloroaniline to
form thel 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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7.57 (d, J=8.4 Hz, 1H), 6.73 (s, 2H), 5.90 (s, 2H), 3.17 (s, 3H. M (MH).
388 30 EXAMPLES 217-238 Sul fonation of the anilines of Table 27 by the

nmet hods of exanple 3 or 192 provides the conpounds illustrated in Table c
28. 152 Table 286 AB O- HWS DV O HN | SWNX Zvy Exarrple#ABH
DV WX Y Z M5(M H)2,7-dihdargbenzaihiado® (Butaniple 1.0 (0K 5H, 464m2dd) Slq 76C H

g Ha HHHH R 482
So1"cr PROBPIFR R Fyolilad 616 16 Smblvaie cissiletor oy stomt DAGSOR 28 ). 11 a
'O H O Hole 5300, 224 o2, B‘lnﬁﬁé‘l) wa%d&ﬁndﬂhyﬁaéé&&%ﬁﬁ%%ﬁgedgo 8@ Qﬁom M

HCF3 Hd Hd H618 15 227
SgsH ggg @%%%SSLQHCW ﬁempﬂuwé 1§9300220 Il watbrCAEXckbs@esibinttarbdviiib@ds 230 C

- 0232 d HA HO
E S/E e %utﬂlﬂi‘eh"\&l\{ﬁ 2c 2431 THe Iz_l.|queccggsv‘i’\ayl_elr gas yxtrHaclt_tIedMex 10(% mL of ethyl

acetate The combined organic layers were washed with saturated brine, dried over
MgSOq, filtered, and concentrated to a yellow-brown solid. The insolubility of this -
compound prevented purification, so the crude material was used directly in the hext
reaction.

10 'H NMR (400MHz) (dg-acetone) 6 10.35 (bs, 1H); 8.36 (s, 2H); 7.37 (¢,
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 suitabie for use in the next reacﬁon.

'H NMR (DMSO) 5 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 correspondmg anilines 111ustrated in Table 27.
The structures for examples 209-216 are illustrated in Table 27.
25

Table 27
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233 0 HCF3 HA HM HHB564 234 CLHO M O HM HH544 235 ClL HJ
HA O HHHB55 23 C HCF3 HCO O HHHGS584 25237 A HA Hd H -
SO?Me H H 594 153 238 0 HCOF3 HO H - S2Me H H 628 EXAMPLE 217 1H NMWR
(d6-acetone) 6 9.19 (hs 1I—£) 8.51 s 1H); 7.74 (d, 1H),; 7.72 (s, . 51H);-
7.43 (s, 2H): 737(@”3%\4#6 Eéé(d 1HX 2.48 (s,Z3H). MB (MsSMBES. 9
EXAMPLE 218 1H NVR $6if- aceton%i &? ]24:8 %ZZ(d 134 778 d
1H): 7.74 (d, 1H): 7.67 (dd, “1H): 7. 43 37(d14728(dd
1H). M (M H) 549. 8210 EXAMPLE 219HIH NER (dG acetpne) 6 102% (bs, 1H)
9.22 (bs, 1H); 845]£}d 1H) 8. 06 &s, 1H); 7.98 (d, 1H);

7.45 (s, 2H): 7.36 % 28 (§ . I\/BI(MMG 583. 8. 308 EXAI\/PLE 223
1H NVR ( DVBO) 610;9@(1H s)@lo éf.(ll? 1 822(1H groad) 8. 06
(1H d, 8.6), 7.90 (1H, d. J= 2.1 Fg) GHH 3= 8.6378.1 Hz), 7.23
(1H, d, J= 35Hz’137 1072@1(3HH m, H2. 441 3H, M89 . Ns(Mnbm 529.8 20
EXAMPLE 224 HNI\/Rilq)VBO) 6 1% ]ng % 10, 11 1H, s), 8 27 (1H, d, J=
8.0 HZ), 8.16 (2H hH, 6 &), 7 10-7.26 Ga#, n), 2.43
(3H, s). M5 (MH 5B3. 9. rrp@BZ 6Cp25HEXAN%E0E212_IS 1H NVR (DYO) 6 11.49
(s, 1H), 10.44 (s, 18, 8.164 (d, J=8 4 Ho

H -SO,Me H H 388
10
EXAMPLE 209
1
HNMR (ds-acetone)  8.78 (s, 1H); 7.29 (d, 1H); 7.41 (d, 1H); 7.27 (d
IH) 0.86 (s, 2H); 5.42 (s. 1H). MS (M+I—I) 344
15 : ‘ EXAMPLE 212
'H NMR (DMSO) & 10.09 (s, IH) 7.48 (br s, 1H), 7.31 (d J=1.8 Hz, 1H),
6.72 (s, 2H), 5.91 (brs, 2H). MS (M+H) 378
| EXAMPLE 215 |
20 Crude 207 was reduced with SnC17-2H20 according to the procedure of
Example 32 to afford compound 215 as a greemsh/gray solid after recrystalhzatlon from
hot ethyl acetate/hexanes (1.14 g).
1
H NMR (ds-acetone) & 8.87 (bs, 1H); 7.40 (dd, 1H) 7.30(t, 1H); 7.11 (d,
B lH) 6.87 (s, 2H); 5.44 (bs, 2H). MS (M+H) 344.0
25

EXAMPLE 216
1
HNMR (DMSO0) 8 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 (5, 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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7.95 (d, J=2 Hz, 1H), 7.71 (dd, J=8.4, 2Hz, 1H), 7.50 (br s, 1H), 7.35 (d,

1H),
6 11.59 (s,

J=1.6 Hz,

1H)
8.00 (br d, J=8.4 Hz,

7.25 (s,
10. 40 (s,
1H), 7.48 (br s,

8.368 (d, J=8.4 Hz,

1H),

7.344 (t,

1H),

2H). MS (M H) 584 30 154 EXAMPLE 226 'H 1VNMR( DMSO)
1H),

8.20 (br s, 1H),

J=1.6 Hz, 1H), 7.274

(d, J=1.6 Hz, 2 H. M5 (MH 618. 5 Exhl8F 227 'H NVR (DVMSO) 6 11.37 (s,
1H), 10.40 (s, 1H), 8.19 (br s, 1H), 7.90 (m
7.25 (br s, 2 H), :

(br s, 1H),

"H NVR (d6-DVBO) 6 11.44 (1H, broad

8.19 (1H, s);
d): 6.97 (1H,

(1H, d);

6.97 (1H,

8 11.23 (1H, broad s);
7.43 (1H, broad s); 7.24 (2H, s);H .

t);

s); 2.36 (3H
(1H, broad s);

7.99 (1H, dd);

t);

2.35 (3H,
NVR(d6-DVSO) S 11.26 (1H, broad s);
7.69 (1H, dd);

2.36 (3H s).

S).

9.96 ( 1kt

2. 415 (s,

N

s).

7.43 (1H,

M5

MS (M H) 543.09.
9.96 (1H, broad s);
broad s); 7.26 (1H, s); 7.07 (1H d);Ns:
30 EXAMPLE 232 ' H NWVR (d6- DVSO)
d); 7.93 (2H d); #

7.43 (

8.16

7.21 (3H,_s); 7.05 (1H, d); 2.30 (3H,
Example .

(3H, s).
broad s); 8.13 (1H,

5 A

5 217 Cl
218 CI

219 Cl

220 Cl

221 Cl

10 222 Cl
223 Cl

224 Cl

225 Cl.

226 Cl

15 227 Cl
228 Cl
229 (I

230 Cl

231 H

20 232 Cl
233 Cl

234 Cl

1235 Cl

| 236 Cl
25 237«

T OM MmN OE E O MmO Om O m M mEm DT omow

C
Cl
Cl
CF,
Cl
CF;
Cl
Cl
CF,
Cl
CF;
Cl
-Cl
CF;
Cl
-COMe

D
Me
H
H
H

Vv

cl

Cl

Cl

H
H
H
Cl
Cl

Cl.

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

H - SO,Me
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>

Cl
Cl
Cl

as

1H),

7.53

(br s, 1H), 7.35
H.Bv (MH 598. 10 EXAMPLE 228
& (1H, broad s); 8.33 (1H, d);

& 7.26 (2H, s); 7.07 (1H,

broad s);

Xt);

asippasiyas R e s il R s B o n i « o BN

Qa0

Wom Mmoo T

s);

29.9. 15 EXAWPLE 229 'H
8.12 (1H, d); 7.93
. P23 (2H s); 7.08 (1H, d);
564. 20 EXAMPLE 230 'H NMR (d6- DVSO)
8.14 (1H,
6.97 (1H, .

7.88 (1H, s);
t); 2.40 (3H,

d); 7.97 (2H. d); 7.43 (1H,

2.62 (3H, s); 2.36
28 (1H, broad s); 9.79 (1H

TOT oM T

MS(M-H)
564
550
584
482 .
516
496
530
564
584
618
598
530
564



s). M5 (MH 529.9. 155 EXAMPLE 233 'H NVR (d6-DMSO) 8 11.43 (1H, broad s);
9.79 (1H, broad s); 8.34 (1H, d); 8.19 (1H, s); 7.99 (1H, d); 7.44 (1H,
broad s); 7.24 (3H, s):; 7.04 (1H, d); 2.30 (3H s). 5 MS(M H)564. EXAMPLE
234 'H NMR (d6-DVBO). S 11,22 1H broad s); 9.79 (1H, broad s); 8.15 (1H,
s); 7.89 ¢ BVB 44 (¢F bHoad §); YI'QBS(IBMe SH 7.0% (1lkpgd); 2.41.(3H,
s); 2.31 (3H s). 10 M5 (M - H) 543.9. EXAMPLE 235 'H NMR (d6- acetone) 8
9.92 (bs, 1H); 9.35 (bs, 1H); 8.23 (d, 1H); 7.78 (d 1H); 7/ .67 (dd, 1H);
7.45 (s, 2H); 7.36-7.29 (m 2H); EXSMPOE 21b). M5 (M H) 549.8. 15 EXAMPLE
236 'H NVR (d6- acet 6 8.45 (d, 1H); 8.06 (s, 1H); 7.97 (d, 1H); 7.46
(s, 2H); 7.33-7. 29%%@ fawt%>§8d9(bH)IH)wSS(lm HH)58348d, 149); EXANELE 237

(a2 8 e in ARy s A S sl S8 11y 7t

(dd, J=8.4, 2 Hz, 1H),7.55 (br s, 1H), 7.265 (s, 2H), 3.22 (s, 3H. M
(M H 594. 25 EXAMPLE 238 'H NMR (DMBO) 6 11.55 (br s, 1H), 10.40 (br s,
1H), 8.38 (m 2H), 8.22 (br s, 1 d, 1H), 7.77 (dd, J= 8.4, 2

e 3 T S Rl o bttty iGN SRS 150

1H); 7.67 (dd, lH) 743 (s, 2H); 7.37 (d, 1H); 7.28 (dd, 1H). MS (M-H) 549.8

10
EXAMPLE 219
'H NMR (ds-acetone) § 10.05 (bs, 1H); 9.22 (bs, 1H); 8.45 (d, 1H); 8.06
(5. 1ED); 7.98 (4, 1H); 7.73 (m, 1H); 7.45 (s, 2H); 7.36 (d, 1H); 7.28 (s, H). MS (M-H)
583.8.
15
EXAMPLE 223
'HNMR (DMSO) 5 10.96 (1H, 5), 10.11 (1H, s), 8.12-8.22 (1H, broad),
8.06 (1H, d, 8.6), 7.90 (1H, d,./= 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, 5). MS (M-H) 529.8
20 |
EXAMPLE 224
HNMR (DMSO) 8 11.11 (1H, 5), 10.11 (1H, 5), 8.27 (1H, d, /= 8.0 Hz),
.16 (2H, 5), 7.94 (1H, 4,/ = 8.6 Hz), 7.10-7.26 (4H, m), 2.43 GH, 5) MS (M-HD 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 (4, J=2 Hz, 1H), 7.71 (dd, =8 4, 2Hz, 1ED, 7.50 (br's, 1H), 7.35 (4, J=16 Hz, 1),
7.25 (s, 2H). MS (M-H) 584
30
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240 SH H CO2H 66% 241 SH CN H 97% 243 SH H CN 49% 245 SH H Me 53% 10 250
ad HJA 96% EXAWMPLE 239 2-Mercapto-5-trifluoronethyl-benzothiazole (239)
In anal ogy to the procedure of Chaudhuri, N Synth. Commun. 1996, 26, 15
20, 3783, O-ethylxanthic acid, potassiumsalt (Lancaster, 7.5 g, 46.9 muol)
was added to a solution of 2-brolXAMPLEI206r onet hyl phenyl am ne (Al drich,
5.0 g, 20.8 nmol) i ol | formam de (DVF, 30 nl). The m xture was.
heated to.refl ux fo%%&#@gb%tlér” (éo]oﬁi]:ﬁé~4pé5,rléﬁn$-ﬁé$rﬁér138&rféz, ithe

m xt ur e \§e® @O Q)i NDO (hGE J¥@L 7, 168 dif i _ , Hhe-sglid
product was % I ect)ed b( fil traﬁzoﬁgg’gg%% ?/[gtséfﬁ%\gﬁ%n(ayr é%q% 1@61%?%xanes
gave 239 ({45 @Hzgdth. é/\éﬁawvbmlé.sol id. “H NVR (400MHz, DVBO d6) 5 14.00
(s, IsH, 7.94 (d, J =81Hz, I H, 7.62 (dd, J =8.4, 1.0 Hz, 1H, 7.48
(d, J =1.0 Hz, 1H. M5 (MH) 234. EXAWPLE 240 25

2- Mer capt o- benzot hi azol - 5- car boxy [ExA B IIE 6240)

2- Mer capt o- benzot hi,azol - 5-car boxylic acid (240) (3.5 g, 66% was

synt hesi zed from 4- EhNSFR (BMSQ) ol lbEhtsoil H).aldi40, (spHpisnedbE &orH)Fl Wham, and

pot assi umgn di thi ¢ et hyl er, tai ned from Lancaster,

accor di ng t)’o7 %Eé%?é%ggﬁég(bc% }@gﬁl F i 2&?5’ Zﬂﬂf% 3EdmMm(Mildp598.26, 20,

3783. 30 "H NWR (400MHz, DMSO-d6) S 14.0 (s, 1H),-13.3 (bs, 1 H), 7.85-7.79

(m ??H) . 157 EXAMPLE 241 2- Mer capt o- benzot hi azol e-6-carbonitrile (241)
tle E%B%)Ml’diﬂﬁ

The conpound was prepared u hod of exanple 239, starting

i th 4-ani no- 3-chl mﬁipﬁ{‘ ey Lay . 5.0 2.7 mmol),
\g'et hyl f(l;nn?gi c 05 gm , pé‘#%@ﬁ?&i@l?‘ijﬁgﬁé@t%ﬁ9‘%@@ kﬁ,oad%r?&.)ﬁ,{ﬂ{,) in
DVE (40 HL)S T gy TGRS LT @20ltRod Y1 26 o, & 7.87 W B3 99\ BN 2 2
Pa e brown S8l & ms - 1) 5200,

15 _' EXAMPLE 229

' '"H NMR(ds-DMSO0)  11.26 (1H, broad s); 9.96 (1H, broad s); §.12 (1H,
4); 7.93 (1H, d); 7.69 (1H, dd); 7.43 (1H, broad s); 7.23 (2H, s); 7.08 (1H, d); 6.97 (1H,
1); 2.36 (3H, s). MS (M-H) 564,

20 ‘ EXAMPLE 230 :
'H NMR (ds-DMSO) 8 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 (lH, d); 6.97 (1H, t); 2.40 (3H,'s); |
2.36 (3H, s). MS (M-H) 543.9.

25 - EXAMPLE 231 |
"H NMR (d-DMSO0) & 11.02 (1H, broad s); 9.96 (1H, broad s); 8.16 (2H,

- 4;7.97 (2H, d); 743 (1H, broad s); 7.26 (1H, 5); 7.07 (1H, d); 6.97 (1H, t); 2.62 (3H. s):
2.36 (3H, ).

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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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). MS (MH) 191. 10 EXAMPLE 242
3- Ani no- 4-chl oro-benzonitrile (242) The title conpound was prepared using
the nethod of exanple 32, starting wth 4-chloro-3-nitro-benzonitrile
(Fluka, 11.0 g, 60 mmol ), tin chloride dihydrate (Al drich, 67.8 g, 300
mmol). 9.0 g (98% of crude conpound 242 was obtained as a 15 yell ow sh
solid. "H NWR (DVSO-d6) S 7.39 (dEXAMPIF23Y  1H), 7.10 (d. J = 2.0 Hz,
1H), 6.93 (dd, J *H8yRR & Ok 45 s, 2 (M H) 151, EXAVPLE
243 20 2- Mer capt o- ;Ignzot hl@fgg%lﬁépgﬁgpalf%%g?ﬁpﬁag S%’ 253 %ﬁﬁé’r?ﬁﬁ)egiﬁﬁﬁéund was
pr epar eddhigi Fy(1Ehe); TeAhOdL, off; b (i, ©r@a0s); 7.24 @1 9)97 0it(hE, d); 2.30 GH, ¢),
3-am§10-$/£§é\ldqr - nzonitrile (242) (9.0 g, 59.0 mmol ), O ethyl xanthic
aci d,” potassium’salt (Lancaster, 21.23 g, 132.7 nmol) in DWW (90 nL). 5.6 g
(49% of conpound 243 was obtained as a pale brown solid. 25 1H NWMR
(DVMBO-d6) 6 14.10 (br s, 1H, 7.90 (d, J = 8.3 Hz, 1H), 7.70 (dd, J = 8.3,
1.1 Hz, 1H), 7.60 (br s, 1H). V5 EMAMPIFI234£XAVMPLE 244 :
2- Br ono- 5- et hyl - | am 4 Q.. The title conpound was prepared using
the method of exangﬁmne‘jgﬁ)&%géﬁé 13[&/%2(@1{1%}35%-94%&?\@0@&% §.1o{¥énzene
(Lancast & 7.89Q 18, §); 746 (THRIal s):t7.53 Gljf Qf.i y | dr 2.8 g,
233 mmlfd. 8.3 9)534% (of'crudes)’cjoin%ggiﬁ§5’27464%€%}§%2b£%ﬁ13§5(5ﬁ|£§fa&’g%ls br own
oi |.10158 SH@M\?I—'\{‘QQ d6) 6 7.18 (d, J = 8.1 Hz, 1H), 6.60 (d, J = 2.1 Hz,
1H), 6.93 (dd, J =8.1, 1.8 Hz, 1H), 5.34 (s, 2H), 2.26 (s, 3H. M
(M+H) 186. EXAMPLE 245 5 2- Mercapto -S-Met hyl - benzot hi azol e (245) The title
compound was prepared using the nexkiaadpefg g3npl e 239, starting with
2- br ono- 5- net hyl - phenyl ami ne (244) (4.48 g, 24.0 nmol), O-ethyl xanthic

H (ds-acetone) 6 9.92 (bs, 1H); 9.35 (bs, 1H); 8.23 (d, 1H); 7.78 (d,

LH); 7.67 (dd, 1H); 7.45 (s, 2H); 7.36-7.29 (m, 2H); 7.16 (dd, 1H). MS (M-H) 549.8.

15
- EXAMPLE 236 o _
'H NMR (de-acetone) & 8.45 (d, 1H); 8._06 (s, 1H); 7.97 (4, lfI); 7.46 (s,
2H); 7.33-7.29 (m, 2H); 7.16 (dd, 1H). MS (M-H) 583.8. |
20 - EXAMPLE 237 _
'HNMR (DMSO0) § 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

'HNMR (DMSO) & 11.55 (br s, 1H), 10.40 (br s, 1H), 8.38 (m, 2H), 8.22
(brs, 1H), 8.02 (br d, 1H), 7.77 (dd, J= 8.4, 2 Hz, 1H), 7.55 (br 5, 1H), 7.295 (s, 2H),3.19
(s, 3H). MS (M-H) 628. | |
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acid, potassiumsalt (Lancaster,-8.70 g, 54 mmol) in DVF (35 nmL). The

nmer capt obenzot hi azol e 245 was obtai ned as an pal e brown sorid (2.31 g,
53%. 10 1H NWR (DVSO-d6) S 13.70 (br s, 1H), 7.56 (d, J = 8.6 Hz, 1H),
7.15- 7.10 (m 2H), 2.38 (s, 3H. M5 (MH 180. EXAVPLE 246 & 247

2, 3-Dichl oro-5-nitrobenzoic acid (24&able29% '|-Di chl or obenzoi ¢ acid,

obtal ned fromAldrich, (40 g, O. &1m)l e) s added portion wise to a -20 C

concentrated H2SO4, obt ai ned from 3 sol uti on whi ch was
fitted wth a nmechani cal overhead § r |ng the addition process, a
separate flask containing concent at et 4 (50 nL) was cooled to 0 C and

fum ng HNO3, obtained from Acros, (16.6 nL) was slowy added. This solution
was then 20 added dropwi se to t he 2, 3-Di chl orobenzoic acid solution at a
rate which kept thdxampleifon mixtare ax or glightly beie -15 C. After the
addit%on was conpl ?bg the resultin sol ution was al |l one to warmto 10 C
over hours. The de solid mat al Has €EFitered t BBugh a fritted
filter funnel, washead with cold H2Q;(20§ nl) d drleg %nder a stream of
air foll owed by hi gh vacuumto yie 21.7 ¢ ?9&}3@ of p Btuct (246) which 25
cont ai ned 4% of thg4tl|nde5| red regiSison€N (2H3-Di chl or g74-ni trobenzoi c acid
247) based on 1H analysis. The filtrate was slowy poured over ice and
additional solid precipitated. T sofli d wel observed9%o be a 3:1 mixture
of 2,3-dichloro-6-n4srobenzoic acid (247) tg.2, 3-di ch# y 0- 5- ni t robenzoic
acid, (246) based on_1H NWR analysis. 2,3-Dic “or 0- 5- ni U1 8benzoi ¢ aci d
(246)¢ 1H NVR (DVB®SB6) 6 8.63 (d,Cl0 3 = 2C7 Hz, 1H)96%8. 47 (d, J = 2.7
Hz, 1H). 2,3-Dichloro-6-nitrobenzoic acid: (247). 1H NWVR (DVMBO d6) 6 8.22
(d, J =9.0 Hz, 1H), 8.02 (d, J = 9.0 Hz, 1H). 159 EXAWPLE 248

1- (2, 3-Di chl' oro-5-ni tro-phenyl ) - eEXanvpr & £848) To thionyl chloride,

obt ai ned fromAIdr%% (125_m L) at 0 C was- slowmy 5 added

2, 3-Di chl or0-5-ni t ¢ 8fffait%>atafhwmme§hxl®mzotg;az9h(gsmrm) The ice bath

Kk fl f 17
hours. (ot v d eormarBis hREeAR, ECRRASR SRR ‘Govann olene g 1o

anbilent £@ r?ﬁépe@@ﬂe’lxant&ec QXIdeﬁﬁtaSSﬁlhh edly (LabhRér 48 ag o GHRYEHUdE] (yacuum

and the feghf; 5ﬂ 1§32 %Pdrgo g aer(z)%evfip}?elnly?avr\rﬁne (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. Recrystahzatlon from
20  CHCliy/Hexanes gave 239 (4.5g,92%) as a white solid.
‘H NMR (400MHz, DMSO-dg) & 14.00 (s, 1H), 7.94 (d,J = 8.1 Hz, lH)
7.62(dd, J=8.4, 1.0 Hz, 1H), 7.48 (d, J = 1. 0 Hz, 1H). MS (M-H) 234.

2

EXAMPLE 240
25 2-Mercapto-benzothiazol—S-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 F luka, and potassium
dithiocarbonate O-ethyl ester, obtained from Lancaster, according to the procedure of

Chaudhurl N. Synth. Commun. 1996, 26, 20, 3783.
30 ' | 'H NMR (4OOMHZ, DMSO-‘d_s) 6 14.0 (s, 1H),-13.3 (bs, 1 H), 7.85-7.79
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to stand under high vacuumfor 15 h and used in the next step w thout
further purification. 10 To a 1M sol ution of NaH, 60% oil dispersion
obtained fromAldrich, (11.39 g, 285 mmol) in DWW at 0 C was slow y added
di et hyl mal onate, obtained formAldrich, (14.65 nL, 96.5 muol) dropwi se and -
the resulting solution was aIIowedQEAL&BLE___r 30 m nutes. The acid .

chl ori de was dISSO| 4 added via cannula to the.

reaction m xture. e res ng sof i‘;ﬂlowed to stir for 16 h

as anbi ent 15 terrpe’fladunuieecmalswnaam e z@!ed@éf@%th@fnét 0,4, C and
slowy qu & Chl 8‘8@% th. excess 2M aqggo%s HC ﬁ?p&dlé g%llu’t}ae %fbude

reaction EBEor 5ERBOFR-Pengani tiftedhencasBOG . () 32,77 immai)] upethyldadytes was

ext r agt edicid) p8RstilBa]t (P ers were

conbi ned, vvaghed f our g%ﬁ&m@% 8s°d?§r7re;$}eﬂc?tl) Pé%gE@HME%SOO m.), dried
over Na2S@ﬁtcalﬁﬁblerxzo?hwnter(@ﬂb)o(6dngl@t7°/v)aomm1ﬁed/ased I%’_aléﬂro'i)&d soai ch was used
in the 20 next stepl%w%%t her rification. The resulting product was
di ssolved in 111 nL flg) 9 A R OHNE (4P SO43 Heol H),i7082 @idd) heat ed

to reflux§ari321Dows7 40 r C er vacuum fol | owed by
- Et OAc addition (ZOOHI)rrL t%ﬁe so?ﬁtl oﬁ) W&ﬁg@wgtized usi ng 2M aqueous

NaCH, extracted 3 tinmes with EtOAc (200 nmlL). The conbined organic |ayers
wer e shed twice with saturated Saueoups brine (200 nmL), dried 25 over

Na2SO4, and concentrated under re re. The crude material was

purified by col uns-ahin Bt &abARHM ﬂ—%‘ 2 in hexane) to yield 17.6 g -
(829 of ketone 248 as alight romzﬁ%ﬁﬁﬁl C;}1H NWM (DVSO-d6) S 8.61 (d, J -

= 2.6 Hz, 1H), 8. 48Tl(ed1t1eJcom@uﬁd Was pepred wRirfphthé mettﬁhl)ofe?e&nﬂﬁoszEW 249

2 Met hox hi ol thox ni trobenzenet hi ol (249)
was pr epglédﬁgélgg$gpﬁg g%% Oﬂgng?e(ﬁ%‘& i* p%é%&‘ﬂb tigrchdgidedilaydsate Chem  Soc.

68, 498- mnm(cmgamg BOO @ﬁ%lylged) 98} bPBud
1- chg) g -4- nltro benzgrge g)bt ai neeCo Ound&‘lé e Obtameq‘fls'\ﬂVR
dGY VflS S

J =84 H, 1H, 7.73 (bs, 1H), 762(de = 0.4 H,
1H) 5.8 (bs, 1H), 1ﬁT915ﬂ2(§3M§@-d6)Wéd\/kﬂ%%}lz%)w@"m(d.? 2.0 Hz, 1H),

6.93 (dd, T = 8.2, 2.0 Hz, 1H), 5.88 (s, 2H). MS (M-H) 151.

_ EXAMPLE 243
20 2-Mercapto-benzothiazole-S-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-ds) & 14.10 (brs, 1H), 7.90 (d, J=8.3 Hz, 1H), 7.70 (dd,
J=83, 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

h w1th 1-bromo-4- -methyl-2 mtro -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-Di ro- benzenet hi azol e(250) 5- Chl or o- benzenet hi azol e- 2-t hi ol ,
égtzziiﬁe(? ?Plo%Aldrich, (2 g, Q.g'n’n’bl) was added slowly to sulfuryl i b
chl oride, obtained fromAldrich, (20 nm.) and stirred for 1 h fo:l\(,)Vlwe y r
heating to 50 C for 15 minutes. The m xture was cool ed, poured slowy ove
ice water and stirrdd NMR (B)IS0at 82.18THel dedﬂntlerGOpdt?ﬂQ? H%Itlgﬂ o
solution @g3 g3 -yehlp }fZOIIHSj 2{1 %ﬁ) %y-én ct eﬂﬁédymaﬁg)ulmﬁ i 1I’S.2I (56%
dried under giétreamo arr-rol @ N‘I gbve 1. 1g on
of conpound 250. 1H NVR (400MHz, DI\/SOdG) 6 8.18 (d, J = 8.7 Hzlr b:—I),BO.
(d, J =2.0, 1H, 7.59 (dd, J =8.7, 2.1 Hz, 1H). 20 Table 30 aS g X
illustrates the structures of exarwizz; 02 Vi W X sl

% 253 5-CO2H O H 66%
o Yoo S 2 57 S hers B Sl B Rouiele oy 2200 253, S 0TH O Hie
257 5-0 H -OMVe 7598 h@68e Sorfhamalwaslpr eéi@s'i%ﬁaeﬁfe%héa of ?\Iﬁg% 9260 6- CN

93% - 262 5 99% 263 5- 2%
a d gg%taSmx%G%wt% 2C-B|ro%l'o '5_|-meth}91 -phenylamine (244) (4.48 g, 24.0 mmol), O-ethylxanthic

acid, potassium salt (Lancaster, 8.70 g, 54 mmol) in DMF (35 mL). The

mercaptobenzothiazole 245 was obtained as an pale brown solid (2.31 g, 53%).
10 ' 'H NMR (DMSO-ds) § 13.70 (br s, 1H), 7.56 (d, T = 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)
2,3-Dichlorobenzoic acid, obtained from Aldrich, (40 g, 0.21mole) was
. added portion wise to a 20 °C concentrated H,SOy, obtained frem Acros, (233 mL)
solutien which was fitted with a mechanical overhead stirrer. During the addition -
process, a separate flask containing concentrated H,SO, (50 mL) was cooled to 0 °C and
fuming HNOs, obtained from Acros, (16.6 mL) was slowly added. This solutioh was then
20 added dropwise to the 2,3-Dichlorobenzoic acid solution at a rate which kept the reaction
-mixture at or shghtly below —15 °C. After the addition was complete the resulting
_ solutlon 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 fo be a 3:1 mixture of 2,3-dichlor_o-6-nitrobenzoic
acid (247) to 2,3-dichloro-5-rﬁtrobenzoic acid (246) based on 'H NMR analysis.
2 3-Dichloro—5-hitrobenzoic acid (246): '"H NMR (DMSO-d¢) & 8.63 (d, J
30 = 2.7Hz, 1H), 8.47(d, ] =2.7 Hz, 1H). 2,3-Dichloro-6-nitrobenzoic acid: (247)
NMR (DMSO-d¢) 8 8.22 (d,J=9.0 Hz, '1H), 8.02 (d, J=9.0 Hz, 1H).
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-Me d -Conme 98% 10 EXAMPLE 251 _ :
i??3-5Chloro-2-(5-ch|oro-benzothiazol-2-y|sulfanyl)-5-n|tro-pheny!I-I
et hanone (251) To a 0.55M sol ution of 5-chloro-2-nercaptobenzot hi azo e,
obtained from Aldrich, (555 g, 27.5 nml) in DVF at anbient tenperatgrg
was added NaH, 60%oil 15 dispersion obtained fromAldrich, (1.2 g, 30.

nmol ) portionwi se foll owed by 1(%M§% gﬁg -5 -nitro -phenyl)-ethanone

bri ght orange
248 5.83 g, 25 mml). The reactTt n turned from |
50 d)ee|(o red gpon adethblh)éddna)-addtmmh‘engnctltm@(ﬁ,f&qghgfl tsoagg Ehgo:)rédugfu\rmés
i |1 d to coal for a couple of mnute

E‘ﬁcim pﬁ ;: gdwgzt aoflof’\é\@f‘iﬁy' giHoBge.t RGdoPTa delfim ¢ 1 1 m@ ¢ 26®va!sjs)gwlg§\1;) t 2r a: h
of stsrriaﬂgedz@,3tmeahuaf@§wﬁtfrow&§oi€%Hd%&g\)&m‘?agg%.@Jﬁn'oy aﬁ]'gﬁgelﬁ‘aﬂq%ﬁt 4 with
calcd.: er funnel, dried wunder a stre of =air “f'or "3h, ate

a 1:1 M&Yeeapey2nd Saresdling 300tion yvas beated tolreflbx ford 7(oa%) (nofe: 284 as an

' i i | .3. 77 (39% could be isolated by purifying the
ot hor f?éﬁ‘@%ﬂéﬁ&dﬁsgakéﬁ"‘?}%% %%P%Pg%%féﬁﬂwg(f&@nm@&d?%@%mzé @cesés H gg/R ;
( DVBO- d6YhiBnf.chbridd, was remaveéd itder HduunBarf thd %es?gﬁg%jﬁzé}%oré&l'%aﬁlﬁxe%l (d,

=8.6 Hz, 1 7,95 (d, J =2.0 Hz, 1H), 7.5 ) . . H) ,
2.65 (s, to §I|a_.g\d UTREleR pragwym for 15 h and used in the next step without further purification.

(252355, T3 Arabhiin B RAK, B BN ering lasled R bsto hy 4 BB ommotrof o
E 2523 wers DT ielt &2 wed vy nadedztiethy @idonate, oblaRiTGof Nabenzeogy. obt ai ned

d_ 162 5-trifluoronethyl-benzot hi azol -in a

fromA dgich, a f |

simlar %‘ﬁ-ﬁﬁ?‘ogs&%‘g&? Geirpsudignioluion s, allow eNIVRsTIVBED dhutes. STAS ( d, R
= - - - . d, =.8. , 1H), 8.28 (dd, J =
5.7 "5 5 p ohiprie Wi Giidlyedn BMD (15850 o oyl sl Vi canbia 6 ey 11

EXAVPLE EBgiionm{gurch Theoeskiting sobatpiienyd theh 5iaswdd whenZ6t 1 P2 0dmeqar Doxy! i ¢
aci ds temperature was reached followed by recooling to 0 °C and slowly quenching with excess
2M aqueous HC1 (200 mL). To the crude reaction was added H20 (500 mL) and EtOAc
(500 mL). The aqueous layer was extracted three times with EtOAc (500 mL), the
organic layers were corribined, washed four times with saturated aqueous brine (500 mL),
dried over Na;SOs, and concentrated under vacuum to yield an oil which was used in the
20  next step without further purification. The resulting product was dissoived in 111 mL of
a7.7/5/1 AcOH/Hzo/conc. H,S04, 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 EtOAé (200 mL). The
combined orgén_ic layers were washed twice with saturated aqueous brine (200 mL), dried
25  over NaySOy, and concentrated under reduced pressure. The crude material was purified
by column chromatography (30% CH,Cl, in hexanej to yield 17.6 g (82%) of ketone 248
as a light brown solid. |
'H NMR (DMSO-ds) & 8.61 (d, ] =2.6 Hz, 1H), 8.48 (d,J=2.6 Hz, 1H),
2.65 (s, 3H).
30
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. The crude t

(253) 10 2-(2-chl oro-4-nitro-phenyl sul fanyl)-benzot hi azol - 5- car boxyl i c acid
was prepared (669 from 2-nercapto-benzothiazol -5-carboxylic acid (240)
and 2-chl oro-1- fluoro-4-nitrobenzene, obtained fromAldrich, in a simlar
manner as described in exanple 251. "H NVR (DVSO-d6) S 8.56 (d, J 2.4 Hz,
1H), 8.42 (bs, 1 H), 8.27 (dd, 1EXAMPLE249 Hz, 1H), 8.28 (d, J 8.4 Hz,
1), 817 (d 3 = 8 WidoxylithitrBodidelilnisl Gad) 4 14 M2 1. M (MK

2- (2- Chl or o- 4- ni t r Q-JledrorlysihfuabyhlenBiinig ¢24Y) a7 lpeepar &PILOHd 6 BS1 d 20

met hyl estgﬁ%i(ﬁr% To g.0.25M sol uti on of

2- (2- chl FrH2% 9 CS-%Hgﬁ%ﬂYsu’r R8N \CsEn 2chi68z498- 580 (b b7% yaeldd ( 253) ,

(1.3859, fidnB10HRKI-2LHethBR9-Waf InBndHE éﬁ%g?zgﬂ%% ng%S sol ution of

(trimethylsilyl)diazonmet hane 1 n hexane, 0 I'ne Al drich, (2.1 m,

4.18 mol) and t heHNSIR (MG Csad) 6t 7 Srbuas= 8ld Iaxvadnt .75khe 151977480y S
Ag%gt hgg 25 m xture was concentrated undér vacuumto yield 1.4 g

(100% of ®&t®r 1BE2 Yfhschhas’s sakldh MS WM-ERJSE. furt her purification. 'H

NVR (DMSO-d6) 6 8.6 (d, J = 2.5 Hz, 1H), 8.45 (d, J = 1.4 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, 1H),

8.0 (dd, J = 8.4, 1.4 Hz, 1H), SEXAMPIFN50 30 EXAVPLE 255

(22(5%651?30? (()r2f)6?Dagif)gﬁhg&e?r_lgénsz%Lt%?%lole(gi;eor;zot hi azol e-5-carboxylic acid

ni t r o- phenyl sul f anglgnl } =5 baxy:l i i 58) - r epar ed

(100% from 2-nercapt o-B ﬁgﬁézﬁoz'? iﬁ?tgfza(%@? % %gélb%ﬁjx;:n% ﬁ?gdl ‘gld(“%ﬁoé gaﬁ?mﬁm?)p

1, 2, 3- t r MahPedeg-siwmlytte swiéiere pldoridytohianes frommlAtick, (20 mli)And sGirsd fdr yranner

as descri ' X e : ' H. NVR (.%IVBQdG) 8 11.2 (bs, 1H), 8.6 (s,
2H), 8. 35‘9%3@‘1}%11%%&%%%5,&%{?5‘ Sgnipyiesy The mixgurg wag coaleq, powred slqwdy, J =
8.5, 1. 4oV, icdwiiter Mul §tivrdd) fo898 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) & 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.

0,
| Vv
x—f&%—s v
A4 S
0 0X vV w Yield
251 5-Cl Cl  -COMe ~  52%
25 252 5CF;  Cl H 92%
| | 253 5-CO.H Cl H 66%
254 5-COMe CI  H 100%
255 5-CO,H cl cl 100%

256  5-CO,Me Cl Cl 100%

161



EXAMPLE 256

2-(2,6-Dichloro-4-nitro-phenyl sul fanyl)-benzot hi azol e-5-carboxylic 10 acid
met hyl ester (256)

2-(2,6-Dichl oro-4- nyl sul fanyl ) - benzot hi azol e-5- carboxylic acid

met hyl ester (256)% pfggared (1B0%  PMm 75%

2- (2, 6-di chl or o- 4- niggr o-pheny! sul fanyl ) benzot hi g&,;)l e-5-carboxylic acid
255 in a simlar manner as descri bed in exarrpl e 2547° 'H NVR (400MHz,
DMSO-d6) 8 8.6 (s, 2239) %CEB (d JCl— 1 GC(Bix/Le 1H),75%5 8.16 (d, J = 8.5 Hz,
1H), 7.95 (dd, J = % 3H). EXAMPLE 257

5- Chl or o- 2- ( 2- net hoxy 46np ro phen | sul };myl) bendBthi azol e (257)

5- Chl Br o- 2- ( 2- met haey - 4-63CKr o- phenyl sul franyl ) - beng /thl azol e (257) was 20
prepared (75% from 2-net hoxy-4-nitrobenzenet hi ol ?249) and
2, 5-di chl or obenzot H3z01%CN(250), G¢h a €l ni | ar mesgter as described in

exarrple 251. 'H NWVR DN%Q::I ) 6 8. J 8.6 Hz, 1H), 8.03 (d, J =
2.0, 1H), 79979‘4?‘6’( ,74(ddbl(_jI 86 %bftHz 1H), ‘3.95 (s, 3H).
25 EXAMPLE 258 2- (2846- Bi-pfel or o- 4-mi tro_-(]:(ijqqul sul §@nyl ) -5-trifluoronethyl -
benzot hi azol e (258) To a sol ution of

2-mer capto-5-trifluoronethyl -benzot hi azol e (239) (470 ng, 2.0 nmmol) in DVF

(20 ) was added NaH (Al drich, G%Mn in hexanes, 30 80 ng, 2.0

mol ). After the resulting rrixtur d at anbi ent tenperature for

20 m nutes, was added- (Ihmr®2t(s+uhﬂﬂmnlﬁ)erlfzolﬁhﬁaiabﬁ§iﬁmgﬂy(lﬁgrrgﬁ,o 41;3&1 , 2.0
ni nol ). yﬁgn ?ﬂ e was then heated at 60 C for 4 hours. After cooled to
roomtenpera%? m xture was poured to water and stirred for 1 hour.

The solid product %Sa @951{/1%6{11%@11\,\%;]r%ﬁlor%?‘ﬁ&%%&p{olbgrﬁfmg%oé%? Ive %58 as a

pal e yell ow solid (840 ny, was use

wi t hout fAlfifichetS. plgi 37T amiadhin DWNNRH(HDBB@Idﬁéraﬁregwﬁslac(c@d N, 60% éf (d, J =

g éxlzzwpl_éé%eggzn %il.)taglped ffom A]Icll_pidh ZI Z g(SI % mmol) portffonjﬁwsSe Po%lowegl) by 1-(2, 3-NH) 425

Dichloro-5-nitro-phenyl)-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,0 '(250 mL). After 1h of stirring

20  the product was collect by vacuum filtration using a buAnal. calcd.: er funnel, dried
under a stream of air for 3h, and tri;cerated 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,ClL).

'H NMR (DMSO-d¢) & 8.68 (d, J = 2.5 Hz, 1H), 8.6 (d, J =2.4 Hz, 1H),

25 8.05(d, =8.6 Hz, 1H), 7.95 (d, ] = 2.0 Hz, 1H), 7.56 (dd, J = 8.6, 2.0 Hz, 1H), 2.65 (s, -

3H). |

EXAMPLE 252
2-(2-Chloro—4-nitrq-phenylsulfanyl)-S-triﬂuoromethyl-benzothiazole'

30 (252)
2-(2-Chloro-4-nitr0-phenylsulfanyl)-5-triﬂubromethyl—benzothiazole (252)

was prepared (92%) from 2-chloro-1-fluoro-4-nitrobenzene, obtained from Aldrich, and
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1-[3-Chloro-5-nitro-2-(5-trifluoronethyl-benzot hi azol - 2-yl sul fanyl) -

phenyl ] - et hanone (259) The title conpound was prepared using the nethod of
exanpl e 258, 10 starting with 5-trifl uoronethyl-benzothi azol e-2-thiol (239)
( 470 ng, 2.0 mol), 1-(2,3- dichloro-5-nitro-phenyl)-ethanone (248) (466
ng, 2.0 rndifiuoserdetalrbqnaptiazoh?-tiBove239) spesisiianmaBleriy desor®edn®byarhkle DVF
(20 iL). sQnpound 259 (750 ng, 87% was obtained as a yellow solid. 'H NWR
(DVMSO-d6) S 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!'g/n\a® sl TA_6 N s 2. 65
(s, 3H. M5 (MH) 433. E&I%plvfg&d ?3}32-8((%% Did{:jlglz’olr}gi g'?gi%‘#ogrB?H)’%S '
enyl sul f dfky )& @BiAz bithi8aFoldds b= 8t BanHer iH)e 8.02Q4,(1268)7 ITha H)i tlsqbeanpound was
prepaced i t he method of exanple 258, starting with

2- mer capt 0- benzot hi azol e-6-carbonitrile (241) (960 ng, 5.0 nml), 1,2, 3-
trichloro-5-nitrobenzene (Acros, 1.13 g, 5.0 mmmol) and NaH (Al drich, 60%
suspension, 200 ng, 5.0 mol) in DVF (25 nL). Conpound 260 (1.9 g, 99%
was obtained as a 25 yellow sol i EXAMBNR2FDVEO- d6) 8 8.61 (s, 2H), 8.58
?LIc—ii) . JEXA%PEEHE 5 11SDOZ—(ZZchglgr(;-g-’nit}o-phe%y?suﬂ%hyl}-@ehzgthg%ol(- -%’arf)]oxyli%aSCid 1.8 e
2- (2- Chl @253)4- ni tr o- phenyl sul fanyl ) - benzot hi azol e-6-carbonitrile (261) The
tit I? conpound was érepar ed using the method of exanple 258, starting with
2- mefLapt o- benzot hiZaPotHom-4-Bitksopheny Isubfagyi i bynzo Sgrotrg-cathy e, wad-

hl or o- 1 - oY ilgh? i.ch., 878 ny,. 5. | d NaH
?AI 3; ioc h ,pfég %g%d%'gé /02 ILI s pe%ﬁ%ﬁ%%%-gé%é&g?ltﬁmwc ﬁc’%@@?&‘dﬁl?mo@j hpound
261 (1. 62ugro-93dgoheasencobltainae troars Aidriohl lnoais@ai Shanndd a MR LBVPS d6) 6 8. 62

d, J = 1.5 He, . 8.56 (d, J =2.4. H, 1H), 8.29 (dd. J = 8.6, 2.4 Hz,
( H) , 8.?@?@?25@8.6 Hz,(l H, 8.06 (d, J 5)8.6 He, |( H, 7.91 (dd, 5 J

|
= 8.5 1.6 H, 1H) '‘oMeVeMOMseA®) s 8.56 (d, 7=2.4 Hz, 1H), 8.42 (bs, 1 H), 8.27 (dd,
15 =8.7,2.4Hz, 1H), 828 (d,] =8.4 Hz, 1H), 8.17 (d, ] = 8.7 Hz, 1H), 8.0 (dd, T = 8.4, 1.4

Hz, 1H). MS (M-H) 365.

EXAMPLE 254

2-(2-Chloro—4-nitro-phenylsulfanyl)-benzothiazole—S-carboxylic acid
20  methyl ester (254) |

To a 0.25M solution of 2-(2-chloro-4-nitro-phenylsulfanyl)'-benzothiazol-
5-ca:boxylig acid (253), (1.38 g, 3.8 mmol) in 10% MeOH in THF was added a 2M
~solution of (trimethylsilyl)d_iazomethane in hexane, obtained from Aldrich, (2.1 mL, 4.18
fnmo_l) and the resul_ting 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.
'HNMR (DMSO-de) 8 8.6 (d, J = 2.5 Hz, 1H), 8.45 (d,J=1.4Hz, 1 H),
'8.28 (dd, =8.7,2.5 Hz, 1H), 8.24 (d, ] = 8.5 Hz, 1H), 8.1 (d, J=8.7 Hz, .lH), 8.0(dd,J=
8.4, 1.4 Hz, 1H), 3.9 (s, 3H). '
30
| EXAMPLE 255

2-(2,6-Diphloro—4-nitro-phehylsulfanyl)-benzothiazble-S-carboxylic

acid (255)
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" EXAVPLE 262

‘ 5-carbonitrile (262)
2- (2, 6-Di chl oro-4-nitro- phenyl sul f anyl ) - benzot hi azol e-
10(The title conpound was prepared using the nmethod of exanple 258, 0
starting with 2:nmercapto-benzot hi azol e-5-carbonitrile (243) (960 ny, 5. ’
mol ), 1,2,3- tricht éf 8=Bchiore-tidino-eheny(dfaogl)- bﬁnﬂoghlgzma;ccafmh?a agfad Na

% SUSR 25 L) . Conpound 262
Eﬁl gr IgCh 8?%5 ogt ai gfbé) /Qzé)gmrﬁgmlsm%?/vorsggf)‘?%thlai% [->-ppn Wl(q}VEthg;) aigl 8. 62
(s, 2H), B238ri¢hiora}5mitiot2nkime, &lb‘ﬂ)lme@frgﬂl Abrich, @ 2 Snfflab Franddhs adscBBed G0

8.4, 1.5 EXAMPLE 263
2- (2 Chl o?xainﬁ}erl;rg%lro phenyl sul f anyl ) - benzot hi azol e-5-carbonitrile (263) 20

i t he t of _exanpl e 258, starting
W th 5 nor capto- bens ot eSO AR 082 BF D E3ds) HoKE Thg, 510 WaoiE), 2
chl or o- 1-8.1uGk, 6 =B ity Dngvz%@id(H:@rSs ahy H§7ﬁ{) rmgl\(/%{ ?ggg%:_g and NaH

. Conmpound 263
Al drich, 60% suspension, 200 ng,
El 60 g, 92% was IOobt ained as a yell ow soI | d 25 1H NWR (400MHz, DWMSO d6)

= d, J=28.4
.56 (d, J = 2.4 Hz, 1H), 8.49%_@ 1 H), 8.29 (d,
gz81H§ 8.29 (dd, J = 8.7, 2.5 F, F;L2612(0|J 8.7 Hz, 1H), 7.85
(di?I J =285 1.5 HZ(Z G—'H‘Chlbﬁ) @M*H))‘Mylsmb-%eg%hmole-a c?_lrboxv ic
1 [3 6:h| { enzot hi azol - 2- vl sulfanvl) 5-ni tro-phenyt
Ut B r Y

hanone corrpound was pr epared usi ng t he net hod of exanple
oSt >3- di oh of o 1hen T RERLEEAN) BB bR shaporsliecty 10,5
- chl or o- -
m: 3 ancjﬂ-nq(‘v%)ﬂi ee";cz'r @ﬁ@hvas&ﬁ%m@@@@%)mm 242@%- dmhloadlctfmmrghanyngm%l (20

9 b d as a yellow Solid NVR
(400M—|zm%g§l§%§}e- '%%é‘% i§; o 953\39350 Eglﬁlﬂ%neea%@sgﬂbedmnfx@nﬂe 254Eszl H,
7.87 (d, J =8.3 FEHMM@)@O?)NQE’Z @Ms@adﬁ}sfﬁmsﬂ%ﬁ 99y 188 1,

. 65
. 125 8(16(dJ 8.5 Hz, 1H), 7.95 (dd, J = 8416Hz 1H)39(s 3H).

EXAMPLE 257 _
5-Chloro—2-(2-methoxy-4-nitro-phenyisulfanyl)—benzothiazole 257)

5-Chloro-2-(2-methoxy-4-n1'tro—phénylsulfanyl)-benzotlﬁazole (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-dg) 8 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)-S-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 80mg, 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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.41 (s, 3H). M5 (M 379. Exanpl es 265-276: Reduction of the
ggi)rriooﬁnds (()f Talt;il)e 30 E)rO\l;ii) des the conpounds illustrated in Table 31 10
Table 31 Table 31 illustrates the structures of exanples 265-276 HZ 0V227
cc W XS# XY.VWYield 265 HO d cone 83% 15 266 HCF3 O H 97%

H coeMe Claciigablirasgpiolgi v 3ikasa palt yeaBow s@BI(SHO Gig, HoBYewhRA%as 2804 I CF3 C

0 CNHO O 98% 273 CNH O H 93%
207493/001%1()[5@3%’“@%%2%“q?glg&\%{ﬁ‘%op/‘%ﬁ‘fgcﬁé"% 276 H Me C COVe 68% EXAMPLE 265
1- [ 5- Ani no- 3- chl oromWRqDM©ﬂpp@%Q$1hcsa§Hb -y \Eul £ anyig) - Pﬁ?’%ﬂ (br s,

0. 14M sol ution
(1at anafoﬁﬁsg 7(45@‘(1,’HI_0§6 heHzotHh). MI(M*HW&H fanyl)- 5 -nitro -phenyl]

f EtOH, obtained
-ethagone (251)(4.08 g, 10.26 nmmol) in a 2:2:1 solution o )

from gol d ghi el)d, : THF, obtained from Al dnch,: H7O was added NH4+C wd
obtained fromAldrich, (2.74 g, SEXOVMPIE pséol | oned by iron(0) powder,

obt ai ned from

1-[3-Chloro—5-nitro-Z-(S-triﬂuoromethyl—benzothiazdl-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) 6 8.68 (d, J = 2.6 Hz, 1H), 8.62 (d, J=2.5Hz, 1H),

15 8.27(d,J=8.4Hz, 1H), 8.20 (brs, 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—carbonit'rile
20 (260)

The title compound was prepared using the method of example 258,
starting w1th 2-mercapto- benzothlazole 6-carbonitrile (241) (960 mg, 5.0 mmol), 1,2,3-
trichloro-5-nitrobenzene (Acros, 1.13 g, 5.0 mmol) and NaH (Aldrich, 60% suspension,
200 mg, 5.0 mmol) in DMF (25 mL). Compound 260 (19¢g, 99%) was obtained as a
25  yellow solid.
'H NMR (DMSO-dg) & 8.61 (s, 2H), 8.58 (d J =18 Hz, IH), 7.99(,J=
8.5 Hz, 1H), 7.88 (dd, J = 8.5, 1.8 Hz, 1H).

EXAMPLE 261
30 2-(2-Chloro-4-nitro-phenylsulfanyl)-b enzdthiazole-G-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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5 Aldrich, (2.86 g, 51.29 nmmol). The resulting solution was heated to

f i i irri ‘ | anal ysis

flux for 2.5 h with vigorous stirring. TLC and mass spectra %
;ﬁowed starting material and hydroxyl amne internediate so an additi onal
5 Eq. of both NH4+Cl - and iron powder were subsequently added and the
react i onSHPSRLPR J0sme) I- @ werph B RMH (24uBL.oCompbund Iedr(lan g additvipnal 1. 75

lite
T I S |mTed|aterf|Iteredthroughaplug of cel
qu;ﬁd tEgtagfeéhlaﬁg\}v%tgngrk\émﬁed with copious amounts of EtOAc. The organic

ENRITS us (1 and
eos G o e e S (B3 RS ae fo) B S B e
| ayer mé%ﬂ’eﬁ:@vﬁ éet Mp.t1i), %éﬁl(ﬁl dt=8.6aducldlis 8 lOﬁl(ah,e' < $6HALH), vbi edy,over

hr omat ogr aphy
Na2S Q t and purified by colum c
(10- %% %t gb\%nllél Z gﬁy%\xyl ef "conpound 265 15 (3.14 g, 83% as a

~yel l ow sol i d. 'HNNR (DMBO-d6) 6 7.95 (d, J = 8.6 Hz, 1H), 7.89 (d, J = 2.0

= Hz, 1H), 6.72 (d,
YL 1H)’Hz7 ig (dg 4?(2 > 2E|)1 ;Eml 3 925. l(\/g (\lg/HrH) 232319 20 EDXAIVPLE 2236
g Chlzofo 4- (5|_2r|flou(qr6) o-Lnft ?]Q glzsgi libsuzlfg.n ) -.pheny Ilt am ne
(266) 3 -Chloro-4-(5 -t uor orre?‘fig’ %enzgf"?ﬁ’ gfzoshig ﬁT’I“%&Fﬁ"}l sheny|

amne (@68) was prepared (97% from

- -4-ni = phenyl sul f | )-5-trifluoromethyl- 25 benzothi azole
?2235(9‘! n 2 sini |t;&hﬁgﬁ%f’%ﬁ%@‘éf}%Plﬁ%rrelﬂr\lsvélgéhﬁ)methgcl;fbxammﬂmvso d6) s
8. 2- 12stéI|Tfl‘lng2v1l‘ﬁ 2 n?er@a'fpt& @szo@hlazo@e 3 cfailbozutlﬁg (3113?9’1?0 %%i_émﬂ%)] Jg2, f'b 2

6.9 :
I:EI)l_D) (M‘F}? DBIQgObWCEWQE 12187g,30m.mol) and NaH (AldnchbGO%lsuspensmg rethyl
( 4- hi azol e- 5- car boxylic aci
2-552; AEHZ%%I%§BS|O%&OB Mﬁgm@; zjopn%%%lgé 262 %19g, 99%) was ogtamedasa
(23 (4- Am yeilo2 sdiidor o- phenyl sul f anyl ) - benzot hi azol e- 5- carboxylic acid nethyl
ester, (267) was prepared (96% from 2-(2-Chlor.o-4-nitro- phenvlsulfanyl)

benzot hi azol e- 5- carB YR OMEVdlsnDBINA (5o 3HRr8. 326 ' -by.2tHig 1rﬂ:3t qu, (EZJ exarrpl e
90. " H NVRHDVEQ 783 (&, 8<% 4% s Ty 8 20 1D, 805 (d ) =

EXAMPLE 263
2-(2-Chloro—4-nitro—phenylsulfanyl)-benzothiazole—S-carbonitrile (263)
20 The title compound was prcpared 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. 7
25 'H NMR (400MHz, DMSO-de) 5 8.56 (d, J = 2.4 Hz, 1H), 8.49 (d J=12
~ Hz, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.29 (dd, ] = 8.7, ,2.5Hz, 1H), 8.12 (d, J = 8.7 Hz, IH)
7.85 (dd, J = 8.5, 1.5 Hz, 1H). MS ( M+H) 348.

'EXAMPLE 264
30 1-[3-Chloro-2-(5-methyl- benzothlazol-’?-vlsulfanvl) S-nitro- phenyl]-
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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57.88 (dd, = 8.4, 1.6 Hz, 1H), 7.55 (d, J = 8.5 Hz, 1H), 6.89 (d, J = 2.4
Hz, 1H), 6.65 (dd, J = 8.5 2.4 Hz, 1H), 3.9 (s, 3H. MS (MH 349.

EXAMPLE 268

2- (4- Am no-2, 6-di chl ar o- phen ul f anyl ) - benzot hi azol e- 5-carboxylic 10 acid
met hyl egif rélr%f()%)gjmyﬁ-e%lano 3?24%5 ?2-45 g 10.5> mmol) and NaH (Aldrich, 60% suspension,

2- (4- A 1106 20 6-181 TR P; Hﬁﬁmzé'ﬁb - henzot hi.azol e 5-car boxyl i ¢ acid
methyl ester (268) Wasp?)lr epar(led %%AY%Q%%B ..%EQJ%%D,G\%A)) was obtdined as a

2-(2, 6- DiYeHP®selid- ni t r o- phenyl sul f anyl ) - benzot hi azol e- 5- car boxyl i c aci d
met hyl ester (256) i i, m manner as described in exanple 90. 15 'H
NVR ( DMSO- d6) 6 8.3?@%@2%,3011@,5 BODOL (¢ 2.3 He, §HY 858 (d1Hy:2.57. 93
(dd, § =H5, 4H)17.87 .7 L&B.qH18n( , 2H) .o 3.9 (S, ...M5 (MH)
(os I it H)7.67 (& 0180 (P67 &k 18), % 480aa2M L s 21% 218 b6

4- ( 5- Chl 6Fd-béhinB)aMs (=) $Gpf anyl ) - 3- net hoxy- phenyl ami ne (269) 20

4- (5- Chl oro-benzot li_azol - 2- yl f.anyl ) - 3- net hoxy- phenyl am ne (269) was
prepared (100% frgérﬁamples%%-%: I?educuon of the compounds of Table 30 provides the

5- Chl or oe@mpaumitiNestiatdt initdme Bhenyl sul f anyl ) - benzot hi azol e (257), by the
- method of exanple 265. 'H NVR (400MHz, DMSO-d6) S 7.9 (d, J = 8.5 Hz, 1H),
7.85 (d, J =2.0, 1H, 7.34 (dd, J =8.5, 2.0 Hz, 1H), 7.3 (d, J = 8.3 Hz,
1H) ,1#.39 (d, J = 2.0 Hz, 1H), 6.29@@&2& J =83, 2.1 H, |I H, 5.93
(s, 2H), 3.7 (s, 3H. M (M+H) 323. E 270

3, 5- Di chl or o- 4- ( 5- (Tabfd Moillasteitbythe BRRARID bAZRnAeyd b i@ny! ) - phenyl ani ne
(270) 30 To a solution of _

2- (2, 6-di chl or o- 4-ni tro- phenyl sul fanyl )-5-trNH uor onet hvl - benzot hi azol e
(258) (840 ng, 1.98 muol) in EtOCAc (20 nlL) was added tin chloride

di hydrate (Aldrich, 2.15 g, 9.52 mmol) an resulting mxture was heated

toreflux for 3 hours. After cooled tg enperature, to the mxture
was added excess of 4N aqueo NerQ Nyl ut Hon apd the resulting m xture was
stirred for 20 mnutes. The 169 ag filtered through Celite pad and
washed with Et QAc. The organi Y £ , separated, washed twice with a
brine solution, dried over Na2SOQ4, and concentrated under vacuumto give
conmpound 270 (755 fig, 98% productv as avpal e yel I'pwgsol id,

| 265 H Cl  Cl COMe 83%
15 266 H CF; Cl H 97%
267 H COMe Cl H 96%

268 H COMe ClI (I 93%

2690 H C H  OMe 100%

| 270 H CF; Cl  Cl 96%

20 271 H CF;, C  COMe 100%
272 CN H ¢ 98%

273 CN H C H . 93%

274 H CN CI Cl 80%

275 H CN < H - 93%

25 276 H  Me C  COMe 68%

EXAMPLE 265

‘ 1-[S-Amino-3—chloro-2-(5-chlor0-benzothiazol-2-ylsulfanyl)-phenyl]—
ethanone (265)
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hi - ed in the next reaction wthout further purification. 5 "'H NWR
\(mD:vgg\évg)s 258.20-8. 15 (m 2H), 7.66 (dd, J = 8.4,1.7 Hz, 1H), 6.88 (s,
2H), 6.50 (s, 2H). M5 (M+H) 395. EXAMPLE 271 _ _ f | 10

1-[ 5- Am no- 3-chl or -2-6§-é{iqluoronephﬁl-benzqthlazoI-Z-v]suI any )-h.d f
phenyl ] - et hanone (8913 THEL 19lpen elolrpb hhﬂ%éﬁbﬁ&épaﬁ@dmubmngérhe met hod o
13 Lh o ?%.‘%f‘%l???‘a’?%?’%l ghitflethanone TRV S e3P MBYB IR 227 SAIRUgRS - pheny! |
- - et hano®éOH25bipined s®mgoldishiTd, iifkdF,)obtdihde ﬁ&h%lﬂd@h,@gm%ﬁ&ieﬁm{*@@, hl- 89
g, 8.37 : und ZZéO(Zgggng, 100% was obt ai ned as};;yel OW S

sol i d. 1%%%%%67 25> ba? gMal) (oowad)by iroré@) gataler, pbtaigedifrom, 0 Hz,
LH. 36. 98dfich, (285 €25 828 nmdi) Threliielsothitn vl nfrea b Pem 18 § vt

_ (M 403.  EXAMPLE o
3: ?2_ (A fn H&%Q@mw_g%bcﬂné mYAss spdcanlydiplisanhotvel aneim- BaeAslbadidaidgl (272)

i - : i | of, | le 270, sfarting
i h 2 (o el FB T AT i 28R SOMEeBEes boni (11 | &
(260) ( uleguendlydddedmid the trédetioh bakiusewsl NSl aL @ Ao *??ﬂu?c éﬁ afr 24.9

nmo 1.72 g, 98% was obtained as a yellowi'sh solid. 1H
NI\/Rl % Aogo Rf@gg%g 2‘1?&5 ( §h€4180t?sel,utis>r{° wag immediatelly filtred Afotigh 4 prughofeelitdz L % H,

: ' . Mt .
7. 861( ddandtie BliR was WasHed wjrt!ﬂ)cop?dug QerdoSints %'#)E’tOg'c.szhg %’rga%l@ laye'\r/swa(s g
EXAMPLE 273 30

2- (4- Ami penEREhES Hodgrheogins ukfapytded e BZOAD 5%2( ?ﬁg&ﬁg@ékféiﬁ)f%ﬁzg). W.Tthﬁ

. d re u | t he met hO N C oy

P e T st Pt (13 (1

110, ioteaen G0 CBRUGR SL leel GanTly s6
purified by column chromatography (10-50% EtOAc in hexane) to yield compound 265

15 (3.14 g, 83%) as a yellow solid. _ _
'H NMR (DMSO-dg) 8 7.95 (d, J = 8.6 Hz, 1H), 7.89 (d,J=2.0Hz, 1H),
7.39 (dd, J=8.6,2.1 Hz, 1H), 6.95 (d, ] = 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—benzothiazo1-2—ylsu1fany1)-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-ds) 5 8.2-8.12 (m, 2 H), 7.65 (dd, J = 8:3, 1.7Hz, 1 H),
7.52(d,J=8.5Hz, 1H), 6.9 (d, ] =2.4 Hz, 1H), 6.7 (dd, I = 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—S-carboxylic acid
methyl ester (267)
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MPLE 274 2-(4-Amn
Exé di chl or o- pgenyl sul fanyl ) - benzot hi azol e- 5-carbonitrile (274) The .
e conpound was prepared using the nethod of exanple 270, starting w

2,
" le (262)
I 4-n ul f n enzot hi azol e-5-carbonitri
O( (2169d|g?h405r9(7) rrrm‘?) %tug) h‘fkﬁ éﬂ)ﬂ}& Debquaptniazels-5-5adpxyglic &4d 9

5
o-
t
2-
1 lid. 1H
r ). Gmnn}dLmdBrZT@U)(&aé@reﬁareﬁgﬂ@%)"@§moﬁg?ggﬁ)?o qg&&o%@'e%%g&% hi/ ol

MR 6) 6 8.35 (d 7.73
(N 3/5 (?N§ “%3 hipz el—?zcarhwlIC@cgigthhyl SH, (264)5 the meRtidd. ofMBataMEH)0, 352. 15
EXAVPLE 275

2- (4- Ani no- 2- chl or o- p enyl's DM%%%@)I6)8 B &%oT hiddFo11ED5S. Qafcbdm$|4l}ﬂ@1f(1275) Thﬁ
titleScopuidd, wa4pt.65Ry ¢H),US5N@, I ke 5Bt o @‘s@é&aml ;I;? | @é‘B? Wit
2- (2-chl Qro heg | sul f anyl ) - benzot hi azol e- car on e (

(1.59 20 954714%% gﬁl& ?H)CM%QM&@) #hydrat e (AI drich, 5.18 g, 22.9 |
nmmol ). Conpound 275 (1 35 g, 93% was obtained as a yell ow sh solid. 1H ’(;INR
(DVMBO-d6) 6 8.32 (d, J = 1.4 Hz, 1H), 8.13 (d, J = 8.1 Hz, EH), 7.711(d :
J =8.3, 1.5 Hz, 1H), 7.54 (d, J E)&MPIZEZM, 6.88 (d, J = 2.4 Hz, 1H),.
6.65 (dd, J = 8. 4, 4 Hz gﬁ 318. 25 EXAMPLE 276 _

1-[ S Ani no- 3- chl or & é‘f‘g"ﬂ‘éﬁf{;?mla Qd{hﬂnaisalfagylwbsuzqtamb;e-qahemdx]y{.c

et hah®ne aé:ﬂ?rﬁ}th'?@eﬁeﬁ((zh?t ion of

é met hyl - benzot hi azol -2 30 -

i [3| f i v)- Shcglntlr%@r @6)(/@@119’1‘06131@&1@1&@) Ber[ﬂdfﬁhﬁzdl@S%a%ol( f acid
ﬁ%‘%ﬁgiﬁ) A 5] d ni / Ior#‘?f (Aldrich 2.74 ¢ 1.2 mol) and
iron povvder ’ A}I%s 6% ql% %pare (%ﬁl@ 6'@1‘@”%3(&15’#@%@1%%“30)@{1 for 3

glmtmazwie:»msbofxlvl&@é&%dt QE@h (2 hﬂﬁ%nﬁﬁaﬁigy%‘ﬂh 14 d
\r/]vgg;\:d ;I-E % ohe pad Wltﬁ Et OAC, lilﬂsﬂl’he fl(lffé?ate was di % ed esg\%? slﬁturat ed

aqueous olution and was extracted 3x with EtOAc (150 ni). 171 The

orgams ¢ |ayers wer eyaquil @dsant) YA, YW ey Hh 3 BTLP-30 Y 8 (_100
) 93 (dd T=84 16 Hz, 1H), 6.9 (s, 2H), 6.5 (5, 2H), 3.9 (s, 3H). MS (M.H) 383,

EXAMPLE 269
4-(5—Chloro—benzothiazol-2-ylsulfanyl)-3-methoxy-phenylamine (269)

20 4-(5-Chloro-benzothiazoI—2-ylsu1fanyl)-3-methoxy—phenylamine (269) was

prepared (100%) from 5—chloro-2—(2—rnethoxy-4-nitro—phenylsulfanyl)-benzothiazoIe
~(257), by the method of example 265.
1HN\/1R(4001\/IHZ DMSO-ds) 5 7.9 (d, ] = 8.5 Hz, IH) 7.85(d,J= 20
1H), 734(dd J=8.5,2.0Hz, 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,:-D1chloro-4 (5- tnfluoromethvl—benzothlazol -2-ylsulfanyl)-
phenylamine (270)

30 To a solution of 2—(2,6-dichloro-4—nitro-phenylsu1fany1)—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 resulting mixture was stirred for 20 minutes. The
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dri ed over Na2SO4, and concentrated under vacuum The crude solid was

chr omat ogr aphed (0-15% Et OAc inr CH2CI 2) to yield 2.42 g (68% _of conpound
276 as a paleyellowsolid 5 HNNR(DNBOd6)5810(d J = 8.1 Hz,
1H, 7.62 (d, J =1.1 1H, 7.16 (dd, J = 8.1, 1.2 Hz, 1H),694(dJ
25 4 g mggmp;)a wag. f@gre(ddthroygh Czlig pad and w-gshecﬁw&hEEtO&,c I&H)argaznélﬁ tswasH) ,

d [ 1 trated in
S 35 SBlraeellD M O IR SR b arar s ead gmovaimiied 51 by the
met hod ofurﬁmaquuem%%wd&nmbﬁ@37@(7B5rﬂg596§09%%5ub@£ ﬁag/gm%?sg}% 0Q"S

' 11SS/ Y X 15 Exa éld 277
ngHH cox)téhlg‘ wias gpedsingherpet r@?BOWltbpmhcn plmfmau@% 39% 279 Cd Me COwe

ook Stz Gt R GRRsS o, 20T Chbine b hos 24

CF3 H H @-83806NeH), 4. 876, 1% IS (RBEH)CES5 H CI CI CONH2 H 610 55% 172

EXAMPLE 271

1-[S-Amin0-3-chloro-2-(S-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'-ylsulfany1)-pheny1]—
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-ds) & 8.20-8.13 (m, 2H), 7.66 (dd, I = 8.4, 1.0 Hz, 1H),

6.96 (d, ] =2.4 Hz, 1H), 6.75 (d, J=2.4Hz, 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-carbox_litrile
(272) |
The title compound was prepared using the method of example 270,
starting with 2-(2,6-dichloro-4-nitr0¥phenylsu1fanyl)—benzothiézole-6-carbonitrile (260)
(1.9 g, 4.97 mmol), tin chloride dihydrate (Aldrich, 5 .62 g, 24.9 mmol). Compound 272
25 (1L.72g, 98%) was obtained as a yellowish solid. B |
'H NMR (400MHz, DMSO-dg) & 8.48 (d, ] = 1.5 Hz,1H), 7.97 (d,J=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-chlor0-phenylsulfany_l)-benzothiazole—6—carbonitrile
S (273) ' | - |

The title compound was prepai‘ed using the method of example 270,

starting with 2-(2-chloro-4-nitro-phenylsulfanyl)-benzothiazole-6-carbonitrile (261) (1.6
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| ' r | % 288 CF3 H H.
HHCO CNH H 601 67% 287 CF3 HCO C CN4H H 635 65
é%/g (I—:|F?C):I 563 72% 289 d HO 4 HCF3 601 61%5 290 CGF3 HdO Cl1 HC(I)ZS GSg
76% 291. d HCOW O H CF3 609 32% 292 CF3 EQZCOVEBBWQlOHZggdea aQé) (2:N y
Hd d H 558 71%. 294 CF3 HO Cd CNH 0
(5:'24 88% g2ég\l I%Bﬁlwéonémd}hyg%e GHlgsicR P72 10k, 2;380110/ 1nm5 1)3 (I;(ééiﬁgé&?,ﬁﬂl_l 2!3@%01 3&9%\' cggs
H CN 524 0
Doy s01 Ve CBneR s e Gl O 228 TP o S ot 636 5o 505 0
Hd d H CONH2 60M8'(M+P3(B4180I HHCL HCN4H 567 78% 20 305 CF3 HH d H.
CN4H 601 83% 306 CF3 HCOWe C H Me 589 73% 307 I Me COVe Cl1 H Me. 569
74% EXAMPLE 277 25 ]
N- [%-ﬁcetyl -5-chl or o- 4- (5-chl or o- %@%ﬂ 2-yl sul fanyl ) - phenyl ] - f2
chloro-4-trifluoronethyl -benzenes 277) To a 1M solution o
1- [ 5- Ami no- 3- chl or @=@-ABint2dr-dichraqibengisalfaryl)- benzothxazole-:—carbogxtnle
yl sulfanya phenyl] - et hanone, (265) (4.12.g, 11..19 mmol) in pyridine,
obt ai ned % %m Al drich, was added

2-chl of 0- 4-trif uormaerreﬁtlta)ebn%ﬂﬁ&%§ b8y GBI ol f@%ﬁ@ P3q43 30 mol)

and heated to 90 C for 1.5 hours. cru eacti on m x

concent r SPEHS Wiklidr2.f=tichiato- ﬁﬂwq—phmmulfaeylvwem&Whaquemaﬁ)oﬂ%le( (2@9) ) dand
e O ( 1000 &1 97 80 A SAGHE iRy AR S 5%2%?%4(91nqr%oﬁ1‘)conm%n§%%| "

or ganl Cc ayer S were
(1 40 g, 80%) was obtained as a yellowish solid.

1HNMR(DMSOd6)8835(d J=1.4Hz,1H), 8.16 (d, J = 8.5 Hz, 1H),
17.73(dd, T =84, 1.5 Hz, 1H), 6.88 (s, 2H), 6.50 (s, 2H). MS (M+H) 352.

15 _ : . EXAMPLE 275

_2-(4-Amin0-2-chloro-phenylsulfanyl)-benzothiazdle-S-carbonitrile

' (275)
~ The title compound was prepared using the method of example 270,
starting with 2-(2-chloro-4-nitro-phenylsulfanyl)-benzothiazole- S-carbonitrile (263) (1.59
20 g, 4.58 mmol), tin chloride d1hydrate (Aldrich, 5.18 g, 22.9 mmol) Compound 275 (1.35
g, 93%) was obtained as a yellowish solid. : : :
| '"H NMR (DMSO- d6)0832(d J=1.4Hz, 1H), 8.13 (d J=8.1Hz, 1H),
- 7.71(dd, J=8.3, 1.5 Hz, 1H), 7.54 (d, ] =8.5 Hz, 1H), 688(d J=2.4Hz, 1H) 663(dd :
J=84,2. 4 Hz, TH). MS (M+H) 318
25
EXAMPLE 276
- 1-[5-Amino-3-chloro-2- (5 methyl- benzothlazol-Z -ylsulfanyl)-phenyl]-
- ethanone (276) _
‘To-a solution of 1-[3-chloro-5-nitro—2-(S—methyl-benzothiaiol-z-
30 ylsulfa_nyl_)-phenyl]-ethanQne (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 thrbugh
Celite pad while it was hot, washed the Celite pad with EtOAc. The filtrate was d11uted

with saturated aqueous NaHCOj; solution and was extracted 3x with EtOAc (150 mL).
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twice with saturated aqueous brine (100 niL), dri. ed over Na2SO4,
concentrated under vacuum purified by colum chromatography (0-5% Et20 in
CH2Cl 2), and triturated with 173 CH2Cl12/ hexane m xture with 0.5 m_ of MeOH
added to_yield compound 277 (4.9 g, 72% as an off white solid. 'H NWR
(400MHz, I%R/B@%%) lagers vage cambingy anCBW4$§3e(ddW1cJe witia Dribi soltitihn (108.:2B),(s, 1H),
801(bddgd 9 (d, J = 2.1 Hz,
1H),- 5 7“4802'%@?@@ 2@?3{‘&11%%% un’i‘eﬁ‘éac(“éfﬂl the—"fggf‘esoz@ Wasy  1H), 7.31 (d,
J = 2. 4 eharoniat)graghetiy 0¢ 5% Bt Ac MECHEC),) tdW¥igld60% E@@&%Mﬂ'@omﬂgdﬁ?g’as%t H,
611 (50, %Igpf 612 812 MH, 613 (20, MH) 614 MH), 615 : H) .

EXAVPLE 29 YEjow soli

> 4-dh bl o - benzensaul Tonanedalg S350 @*y‘f*‘?ﬁéei B A e s
( DVBO- d6Y-18 (dd. B=@sl, 12H)z, 181)24.9¢ dd, 13- 2.48H6, 1), 61590(«1 J8:2.37H;95Hgn6 Js%s

[ (6 W2 48 S, 3 a3 o 2N 0 ) e (BT 5 %

s, 3 M5 (M H) F&ampie
ES Aclgzyl 5- ((:hl g?o 4- (m c%ﬁfgﬂggg%t&)ﬁﬁgz quéllusFateF#%%"? 5 Vé’er;?l]

2, 4- di chPEPparey hmu&fy»nyl@énxzeﬁ@slamﬂmnmwawmbynhb Nmo(dmadﬁme 8741.8 (s,
1H) @ 3#211%3 ﬁ;ﬂ ze%%lg?dd J=8.6 H, 1H), 20 7.93-7.9 (m 2H), 7.46 (d,
TEGPLCHES 1 = 8.6, 2.1 H, 1H), 7.3 (d, J = 2.4 H, 1H),
| 2 45 (s 3H), 2.4 (s, 3H). M5 (MH 589. EXAMPLE 280 2,4-Dich to ro-N
[3-chloro-4-(5-triflu oromethyl -benzot-hi azol -2- 25
yl sul fanyl ) - phenyl ] - benzenesul f onanXable320) ' H NVR (400MHz, DMSO- d6) 6
11.6 (s, 1 H), 8.23-8.16 (m 3 H, 7.9 (bs, 1 H, 7.88 (bd, J = 8.6 Hz,
1), 7.75-7.67 (m 2 H, 7.4 (bs, 1M 23 (bd, J = 10.7 Hz, 1 H. M
M H) 567. 30 EXAMPLE 281 '
2- Chl oro- N-[ 3-chl or o- 4- ( 5- trlfluoL'ﬂn@

& hi azol - 2-yl sul fanyl) -

D
Vv W
S
Y
s— v
X
15  Example
4 ~C. D V W X Y MSMH Yied
277 CF; H COMe CI H Cl 609 2%
278 CL H COMe CI H Cl 575 39%
279 €l MeCOMe Cl -H Cl 58 73%
20 280 Cl- H H C H CF 567 . 68%
281 CFs, H H C H CF 601 70%
282 CC H H C -H COMe 557 68%
283 Cl H C C  H COMe 557  68%
284 CF, H H CICONH, H 576  14%
25 285 CF; H Cl  CICONH, H 610 . 55%
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phenyl]-4-trifluoronethyl -benzenesul fonam' de (281) 174 'H NWVR (400MrHz,
DVMSO-d6) S 11.8 (s, 1 H, 8.4 (d, J 83Hz 1H, 823 (_bs, 1H,
7.98-7.94 (m 2H),803(bd J-84Hz H), 7.9 (d, J = 8.6 Hz, 1tl),85
7.69 (b Jﬁlz 744{{/&; :24Hz,1H),7250(dd J = 8.5,
2.4 He, %819) |v5 (|\f§ H §01 '§ Mabg2 H 601 67%

- 2-[ 2- ChI arse- 4- (2, 4- @thlﬁro benzeng §§N4ﬁnyl am no). 6Qhenyl sul[)l\%gde) 6 11

5

benzot hi azol e-5-carboxylic acrd ne ester(282) #H NVR (
(s, 1H), 28832 (d, JCE; 1.H Hz,H1H), OMe19H(c71 9?1(—dd$@38 69Hi 7%%;)Hz g I(—i)d
= 8.4 7.96 =20 H . M),
7.38‘4(32“555— 8.6 Hsz I’]I 7. 7§1(dd¢ Ay 6, Cf,al BBl 1H), 7.64%d, 5‘51,7: 2.2
Hz, 1B, 20022 (ddcp‘—QZ@ 1H, 3c%,(sg33H)- N}?%&é

- EXAMPLE 283 15 2-[2, 6-Dichl oro-4-( 4 di chl oro- benzenesul o] m no) -

phenyl sul®anyl ] - berZbt hi Hz60s- ca@boxyH c aC]F@i mebhyl estenp2B3) By the

d6), S 11,0 (s, 1H), 8.32 (d, J = 0.9
thd szé)?g;azrgl,e\]@% sﬁegﬁyﬁ %10 %‘9 ié(363Hz 1H) 2980 (d, J =
-1§3Hz DHp, 7.92 (@d, Ju= 8.4 1.6 Hz, X 29{H) 53375 (dd, Jo= 8.6, 2.1

3.9 3 MS (M H 591. ESAMVPLE 28
2- i2 Chi 329644(?2 cm'%?o H. 'E?I@l E?)r@met h¢N- behizenesa f onyl anigaey) -

henyhsubbanyl ] - be t higzo oxyg e (284) 25
g [ezy?:hl grbg Z ](2 c%gro% tri Iuor fr?eth Wb eneg%‘?fonyl anitAd) - |
phenyl sulPanyl ] - ber@®t hilizol eH6- carboxythc agi d agkgle (284) guas prepared

9 2-chl or - chl oro-4- (6- cyano- benzot hi
ot fr??&l X henyé[] 4Clt ri f€uor obfet hyﬂN beﬁz&nesul f o0&% de (296) by

?ﬁgl met hoggmt agig)m@% 303 (Ig NI\/PCI(DI\/SQdG) 5%}(5 1H) ‘045127(89 \(]m:
1.3 Hz, | H), 8.38 ( J—8 Hz, 1 H), 30
oH), 7.929%dd, J =@.6, H.5 4, 1@, 7TH89- 7(:&3 (p24 2H) , 450 1H),
7.4214d,349= 1.9 HoplHy 7.2¢ (ddy J 585 21t 1H). Mssso(/oMFD >7e
301 'Cl H C C HCNH 601 77%
302 CF;, H Cl C  HCNH 635 82%
303 Cl H CI C HCONH, 601 7%
304 G H H C  HONH 567 78%
20 305 CF; H H Cl HCNH 601 83%
' 306 'CF; H COMe Cl H Me 589 73%
307 Cl  MeCOMe ClI H  Me 569 74%
EXAMPLE 277
25

N-[3 Acetyl -5-chloro-4- (5-chloro-benzoth1azol 2-vlsulfanyl) -phenyl]-2-
chloro—4 trlﬂuoromethyl 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- tnﬂuoromethyl 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,SQy, concentrated under

vacuum, purified by column chromatography (0-5% Et,0 in CH,Cl,), and triturated with
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175 EXAMPLE 285
2-[2,6-Dichloro-4-(2-chloro-4=trifl uoronethyl - benzensul f onyl am no)
phenyl sul f anyl ] - benzot hi azol e- 6-carboxylic acid anmi de (285) 2- |2,
6- Di chl or(;)- - (F- chloro-4-trifluoronethyl -benzensul f onyl am no) 5
pheny! sul tEyp Peros Foxhra»éihd)- 5 mlapdzOH widaditdyiahl ceng@B8)27Ms St epar ed
(559% f rom%ﬁﬁs%loqf@hi}l? foidi © -dichloro-4-(6-cyano-benzothi azo
1- 2-yl sul f anyl ):phelny -4- trifluoronethyl-benzenesul fonam de (294), by
the method of exanpFENROB (400MNNYROMIEE P18 1218 ghs. gl - .4 (m
2H), 8.23 gb? 1H), 8. 05-(8. 0 (m 2?}, 67). 95 (d(d’, P?)@%(gf%@%%% H) ,
7.85 (d, 932L(sg1E) 14,01 (bey T =728z B, 7195, (d, 16 87 Uz( k), 219 (d, M5 2 VHK) 11610.
EXAMPEE Cl - ro-4-I6- etrazal - 5-y|).-benzot hi azol - 2-
yl sul fganyz/?fg- %dzﬁg%;il??%- W?’?fl'ﬁ%ﬁglﬁgt Ekycf’-gbl(e#f’le_métdlﬁo(ﬁa%—&e‘l %5 Blehi4er®- N
{ 3- chl or G- [N8S (HBE et 669 ({8, B4H) 611’3(’1@91\’1'1'1{%263{'1'(36%'1(45%,“@@3(U,'M-é{) 8173
phenyl }-A%-Z{{F fljéu%r%kreﬁg -benzenesul f onani de (286) was prepared (67% from
2- chl or o- ¥ )> 04 (HrY: -’éég&%»%di)oenzot hi azol - 2-yl sul fanyl) - phenyl ]
-4-trifluoronethyl- benzenesul fonam de (296) ), by the nmethod of exanple:
+301. 'H NWR (DVSO-d6) 8 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, EXA¥MPLB37¢§m 2H), 7.84 (d, J = 8.6 Hz,

1H), ;74.38 (d, J = Hz, 1 7 d J =79 1.8 H, 1 H. M5 (MH)
601, 1@xmvpuz 287 2-%Yfg?'&°8W‘+ﬂ@rgrﬁf%m8F%ban{%h'(azo1-2-ylsulfanyl)-phenyl]-

H t et r azal4-BichlgrolunzendiuBeahmide @98) B 3

yl sul fanyl]-phenyl }-4-trifl uororr%(t hy% -%é?\ez%lﬁtgg%f){%%nrﬁlago’( 287) 2-Chl oro- N
{3, 5-di ch: or o- 4- [ 6- FAINMR @dMebdte)s- Y1 B-(beiifo8N4qd 0l =2:6 Hz, 1H), 8.1-7.95 (m, g
| sul f -4xtrifl thyl -b | f i de (287

Y boos Ayt PR Aol e H9Y, TR (o 72008 eR Y, 1%')?_7@4_56(de= PNt N
2- chl or 07M2] @d5F digehbariaz A 67ovanor ber iAzels= 2= Wrsul )5 phenyl ] - 4-
trifluoronethyl - benzenesﬁl fo)gam' ge (ZQ%H%;l}tBthﬁi%#gg' é\?gg&ﬂaﬁ%ﬁzfsm. 30

' H NVR (DVMBO-d6) 8 8.65 (bs, 1H), 8.44 (d, J = 8.4 Hz, 1H), 8.24 (bs,

1H), 8.09 (d, J =8.6 Hz, 1 H, 8.Q6:7 2H), 7.4 (bs, 2H). M5 (MH)

N-[3-Acetyl-S-chloro—4-(5-chloro-benzothiazol-z-ylsulfanyl)-phenyl]-
2,4-dichloro-5-methyl—benzenesulfonamide(279) '
'H NMR (DMSO-dg) 6 11.8 (s, 1H), 8.3 (s, 1H), 7.98 (d, J=8.6 Hz, 1H),
20 7.93-7.9 (m, 2H), 7.46 (d, J = 2.4 Hz, 1H), 7.42(dd,J=8.6,2.1 Hz, 1H), 7.3 (d, =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—Z-
25 ylsulfanyl)-phenyl]-benzenesulfonémide (280) o
_ _ 'H NMR (4001\/£Hz, DMSO-dg) & 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, T = 10.7
Hz, 1 H). MS M-H) 567.

30 ' EXAMPLE 281
2-Chloro-N-[3-chloro-4-(5-triflu oromethyl-benzothiazol-2-yisulfanyl)-

phenyl}-4-trifluoromethyl-benzenesulfonamide (2'81)
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| EXAMPLE 288 2-Chl oro- N-[ 4-(5-chl oro-benzot hi azol - 2-yl sul fanyl ) - 3- met hoxy

henyl]-4-trifluoronethyl -benzenesul f onam de (288) By the nethod of exanple
83. y‘}—INI\/R(DI\/ISC}dG) 6 11.5 (s, 1H), 84(d J 8.3.Hz, 1H), 8.2 (bs,
1H, 58.01 (d, J =8.3, 1H, 7.89 (d, J = 85Hz 1H), 7.87 (d, J = 2.1
Hz, 1H), 7.63 (d, JPENMM(L}%)\/IHZHJ)MSD&)&(Hé(leH)%zﬁ(dZ&slez H—j), 6. 96

ESAHS] 56§; t@gmfl)%@fg%% 251,0: (§?|I S s A, 7|_3(ZdOJ 8§Hz 1122 7.69
2.7 e L it (e I o,

n
ylSU|fa§1<ﬁ5(m3H) 7.98 (d, J = 2.0 He, 7.76-7.67 (m 2H), 7.38
(s, 2H). M5 (MH 601 15 EXAMPLE 290 2- Chl oro- N-
[ 3, 5-di chloro-4-(5-trifluoronethyl -benzot hi azol - 2- _
yl sul fanyl)-phenyl]-4-tri fI uor onrelgAmipaZ egesul f onam de (290) 1H
NI\/R-(DIVISOd6)61190E Hzﬁ_d—j‘ 8.4 Hz, 1H), 8.26- 8.15 .(m
3H), 8.03 (dd, J =2%l%¢ h@rv-“h@ -dighlorp- mzewulﬂonﬂamlﬁp) -phéniifabt))- 7. 40
S beg%tmmmgﬂ% ]‘Fééup'{'&hgﬁéﬁt%"@ot hi azol - 2- vl sul f anyl ) -

[ 3=Acet yl -5-chl oro- 4 ronet

phenyl ] - 2 4- di (2:gl ?(erIﬁM[RzGDMS@ &@r@ibm SSS (2913 gigd ﬁi&\"‘ﬁﬁ %Os@gd%fi 52301
(br i% 876H I(HM@E%@ g §4 Bz, 1Wg7.94 4, J‘ﬂ@ﬁ?(dﬁi) 2192(@16 9L]66Isz,,11 H) |

745 (d 1, 758& s 6kt han.7 33 @1 s 5;0. P2, T, 74 R 7 223 ?H)37H§2'

(MH)

N-[ 3- Acet(dd, J5= 8B) 20 ¢iz41 (B; B.9i (k| MDY (NIS'C(MHj ksmzot hi azol - 2- vl sul fanyl ) -

phenyl ]-2-chl oro-4-trifluoronethyl-benzenesul fonam de (292) 177 'H NWR

= 8.23- 8.17 (m 3H),
(DVMBO-d6) S 11.90 (br s, 1H), 8.42 (d, J = 8.1 Hz, 1H), | _
8.0L (dd, J = 8.5 1.4 H, 1H, 7g8&N@§gdes 8 5 1. 5 H, 1H), 7.44 (d, J

15 : 2-[2,6-Dichloro-4-(2, 4-dichloro-benzenesulfonylamino)-
' _ phenylsulfanyl]- benzothlazole-s-carboxyhc acid methyl ester(283) By the method of
example 93.
1HN'\/IR(DMSO ds) & 11.9 (s, 1H), 8.32 (d, ] = 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,J =84, 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-chlor;)-4—trifluoromethyl—benzenesuifonylamino)—
phenylsulfanylj-benzothiazole-6-carboxylic acid amide (284)

25 _ : 2-[2-Chloro-4-(2-chloro-4-tﬁﬂu0romethv1—benzeriesulfonylamino)
phenylsulfanyl] benzothiazole-6-carboxylic acid amide (284) was prepared (14%) from
2-chloro- N-[3 chloro-4-(6-cyano- benzoth1azol 2-ylsulfanyl)-phenyl}-4- tnﬂuoromethyl—
benzenesulfonamide (296) by the method of example 303.

'H Nl\/[R (DMSO-ds) & 11.8 (s, 1H), 8.42'(d, J =13 Hz, 1H), 8.38(d,J=8.5Hz, 1 H),

30 8.21 (bs, 1H), 8.05-7.99 (m 2H), 7.94 (dd, J=8.6, 1.5 Hz, 1 H),I 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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2.4 Hz, 1H), 7.36 (d, J = 2.4 Hz, 1H), 2.48 (s, 3H. M5 (MH 643. 5
EXAMPLE 293 2, 4-Dichloro-N [3,5-dichlo ro-4-(6-cyan o-b .

enzot hi azol - 2-vl sul fanvl ) - phenyl ] -benzenesul fonam de (293) 'H NWR _ A
(DVBO-d6) S 11.90 (br s, 1H), 8.49 (d, J =1.1 Hz, 1H), 8.23 (d, Jda 8\.} 3
Hz, 1H), 7.97 (d, J = 2.0 Hz, 1H) EXANPLH283 = 8.5 Hz, 1H), 7.86 ( =

8.5, 1.6 10 Hz na 6, 2.0 Hz, ,7.3832H) _I\/IS
(M H) 558. EXAI\/PLEFEZ&IZ g @Ilf)g(gkt %chloro 4-trifluoromet I}:{) benzensulfonylamino)

Isaf Byl nmthmamtélbﬂib@lx Rc wtiaWmhianryls
3, 5 i claonpisaifuay i panmihpaane htadokyfic dtau@eybds oo o

E?eg\él ](bf tsrIfI uorgfﬁ?g (yQiC hlgro-4-{2-ghlppo- 4itHﬂuo®n¢3n(l{lbﬁnzeﬂlswlfcﬁ1vlariﬂZm) 1H) 8.24

J =8 7.87
. 238 3 1|ﬁhe%ﬁsﬁ§m§/ﬂ%en%(l)_gim§c}l%16 2?90 ﬁac‘d%\,gm@ﬁﬁiﬁs()g‘gag prmép{é %2@”120

Di chi2othdor-1§ 43 Shdiohlorod4( 6-coyrmnipenhettd @lo 2 adal1fa3yly) ﬁéﬂ 1Ayl ) -
Shgnylf zeneltsI Qnam de . (295). " H NMR DIVISO de) 6 0O (br s, 8.49
?“ %P()‘ %Zefés"(”((ﬂ’namfﬁe@%“ eq}ﬁ}lodef @@n?pl@aoim 2H)

IH?O 7. ESL 20 BREMD 3 © o0 My é’é‘%%&%&@g@ >

8 O ¢iml, 3H),- %49 rfos tie’hE{QIh ZDR5 24, yl-sg!k fpnytp) -p 4-

t2r|C1t” nor géfﬁyé o 1&dgiﬁam de (296)m' H ID\IE/dR DVBO- d6))6 11, gi{?
ﬁg%fé)bﬁ#@fﬁﬁ Od, J =8 030Hz|H),822(brs 802
(brdJ 8.4 H, | H, 7.97 (d, J =86 H, | H, 7.90 (d, J 86Hz

1H), 7.86 (dd, J —85 1.5 Hz, 1H), 7.43 (d, J = 2.3 Hz, 1H), 7.25 (dd, J
= 8.5 2.4 Hz, 1H. M5 (MH G55SEXAMPERMGLE 297

i - (5- | sul fanvl) -
2,4-Di chl oro- N[ 3, ( _?-4 §05 gvan enzot hi ?zol 2-y fa
phenyl | - benzenesul ?oehﬁ%’ﬁ Yghloro (6~ Q¥ Fetrazol-5 yl)-benzothiazol-2

visulfanyl}-phenyl}-4- trlﬂuoromethyl-be_nzenesulfonamlde

15 2-Chloro-N- {3-chloro-4-[6-( 1H-tetrazol-5-y1)-benzothiazol-2-ylsu1fanyl]-
| phenyl}-4-trifluoromethyl-benzenesulfonamide (286) was prepared‘ (67%) from 2-chlofo-
N-[3-chloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-pheny1]-4-triﬂuorornethyl-
benzenesulfonamide (296) ), by the rhethod of example 301.
'H NMR (DMSO- -de) & 8.62 (bs, 1H), 8.36 (d, ] = 8.5 Hz, 1H), 8.19 (bs
20 1H), 808(d J=8.1 Hz, 1H), 804795(rn 2H), 7.84 (d, ] = 8.6 Hz, 1H), 7.38 (d, J = 2.0
Hz, 1H), 7.2 (dd, ] =7.9, 1.8 Hz, 1H). MS M-H) 601.

- EXAMPLE 287
2-Chloro-N-{3_,5-dichloro-4-_[6-(1H-tetrazol-5-yl)-be'nzothiazol-Z-
25 ylsulfanyl]-phenyl}-4-triﬂuoroine_thyl-benzenesulfona_mide (287)'

2-Chloro-N-{3,5-dichloro-4-[6-(1H- tetrazol-5-yl)-benzothiazol-2-
ylsulfanyl]-phenyl}-4-trifluoromethyl-benzenesulfonamide (287) was prepared (65%)
from 2—ch10ro-N-[3,5-dichloro-4-(6-cyano-benzothiazol-2-ylsulfanyl)-phenyl]-4-
trifluoromethyl-benzenesulfonamide (294) by the method of example 301.
30 'H NMR (DMSO-dg) 5 8.65 (bs, 1H), 8.44 (d, J=8.4 Hz, 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.

2
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"H NVR (DVMBO-d6) 6 11.90 (br s, 1H), 8.36 (d, J = 1.1 Hz, 1H), 8.23 (d, 5

J =85 H, 1H, 816 (d J =82 H, 1H, 7.98 (d J =2.0 H, 1H, 7.77

(dd, J = 8.5, 1.5 Hz, 1H), 7.73 (dd, J = 8.4, 2.0 Hz, 1H), 7.38 (s, 2H).

MS (M H) 558 EXAMPLE 298

2- Chl or o- N-[ 3, 5- di chl or o- 4- ( 5- cvangMﬁ&zol 2-ylsul fanyl)- 10

phenyl]-4-trifluor - Zel f,onam 9 (DVMsSO-d6) 6 11.98

(br s, 1H), 8.43 (?@Jm_{'losﬁg%g%i 0-Deazy i g%yﬁ‘“fai‘yy\ﬁ?e‘&%y- 8.23 (br

| ?ale) phemy{lct- tl:lﬂﬂm&ni!ethbzl-beﬂﬂ)anes&ltﬁﬁaﬁﬁhh(ZSS):B b mdth8d B'Fex lle 9 g 976
J=28.4 1.4 592. 15

2, 4-Di chl or o- N-[ 3- %Hﬂ‘@g@wc&%}rﬁalégﬁokfﬁ éz‘dld p= >8135Htf]&h)yB)2 (bs 1H),

phean] tae@ﬁ)@ms%mr}gm%@ (d"JLNgME—Zlﬁ Qﬁ%g)«ig 1% e}gz(lp% ée;&ﬂm 433 g 8 J

(Hgl J = Hz 1Hﬁa719|1dd 788620 Hz, FH& 669&@;—%0%1'3)151)7678@ (ﬁédy %4—281 ﬁz 1 S
(dd, J _%{)53 SR M_SLEMBHR/%G? MH 524  EXAVPLE 300

2- Chl oro- N-[ 3-chl or o- 4- (5- cvano- benzot hi azol - 2-yl sul fanyl ) - phenyl ]-4- 25
trifluoronethyl -benzenesul fonam de. (300) 'H NVR (DVBO-d6) 6 11.70 (br s,
1H), 8.39 (d, J = 8.4 Hz, 1H), 8. BEXAMPILE?2891.4 Hz, | H), 8.21 (br s, 1H),

8.1316d, J = 8.4 5.1.5 , 7.88 (d, J =
8.6 ﬁg 1H), 7. 75Hf2d‘ébgﬁlbr%”}) 3, 5(181&?*‘#%0' -t“f’r"%@n(f‘dhvljaezbzgtMaMZ-(m 7.24

(dd, J yiSilfanyD-phensi]- tﬂdd)zendvslréﬁazhﬁde%@ 30 EXAMPLE 301
2,4-Dichloro-N-{3,5-dichloro-4-[5- (1H—tetrazo| 5-yl)-benzot hi azol - 2-

yl sul fanvl ] - phenyl }HM@%G%M@Q ~a) @nfi 10R9 (s30H), 812598.T6 (18, 3), 71980@, PE 2.0

§I guld:‘ ggly ?Hﬁl_ ?]éége( gﬁl«@’su% &2%@53&&(@3%)0% h:SSZ?rlg, 26. 45 mmol ) in tol uene

(5 nm), was added azidotrinethylsilane (AI drich, 0.12 nL, 0.90 mmol) and

di buwl tin oxide EXAMP
LE 290 _
2-Chloro-N-[3,5—dichloro-4—(5-triﬂuoromethyl-benzothiazol—Z-

ylsulfanyl)-phenyl]-4-trifluoromethyl-benzenesulfonamide (290)

'H NMR (DMSO-dq) 8 11.90 (br s, 1H), 8.43 (d, J = 8.4 Hz, 1H), 8.26-

- 8.15 (m, 3H), 8.03 (dd, J = 8.4, 1.7 Hz, 1H), 7.68 (dd, ] = 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)— '
phepyl]-2,4-dichloro-benzenesulfonamide 291) :
25 _ 1HNMR(DMSO d6)51180(brs 1H), 8.25 (d,7=28.6 Hz, 1H), 8.22-
8.15 (m, 2H) 7.97(d,J=2.1Hz, 1H), 7.72 (dd, T = 8.6, 2.1 Hz, 1H), 769(dd J=8.6,

1.6 Hz, 1H), 7.46 (d, T = 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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(Aldrich, 11 ng, 0.045 mol). The.resultin’g m xture was heated at 90 C
overnight (15 5 hours). A 1M aqueous solution of HO (50 nL) and ice was
added and the crude reaction mxture was extracted 3x with EtQAc (50 m).

The organic | ayers. i hed twice with a brine solution
(100 ni'L), dried ovgf%@'@ér%?ggﬁcg@ Fét éH) vhtiedd, {zchilHz, D, 823de
sol i d was. chaenEpgarbed £ 2000 c _t 1 C12)
to yield 20 ‘ )(7)70 IC(of prggﬂclﬁgs% }aH |te so II dglg’llo %ﬂfﬁmﬁ
8:44 (d, HZnPH) Hz36(¢H) 2gt B2, (M), 2H8«(s B3 H). BAS (WHH) 648. 16 (d, J = 8. 4 Hz
1H), 8.01 (dd, J = 8.4, 1.7 Hz, 1H), 7.96 (d, J = 2.0 Hz, 1H), 7.72 (dd, J
= 8.6, 2.0 Hz; _1H), 7.38 (s, 2H. Ms (MH 601. EXAMPLE 302'15
2- Chl Bro- N-{ 3, 5-di chl oro- 4- [ 5- ( 1HgbeAxARG: 253 Y! ) - benzot hi azol -

yl sul fanyl ] - phenyl }-4-trifluoronethyl -benzenesul f onam de (302) The title
conpound was pr eparzeﬁDb‘Shl?%Nrr@bdew roek (Y an i3bdnzothiaddiR-(IOMEGhYIE) 6 8. 44

d, J = . 8.4 Wz, 1H), 823 (d J = 13 tz, 1H,
53 15 (d, 433‘5‘1“2 beﬁgﬂes'ﬁ’ﬁﬁ%"&ﬁiﬁéiﬁd J =8 4H)1 4 He, (1H) 7.40 (s, 20H)2H).

VB (M H) 635, EXAWHW(DMSOds)ésu% brs, 1H), 8.49 (d, ] = L1 H
2-[2,6-Dich] oro- di chl or o- benzenegsulfo )yl am(n 0) - z 1H), 8.23 (d

pbeny! suP fah§Hz E)Jélsl 7’097hﬁda{c—rl?e0 Elzg 3D X34 (de T &d. MHanﬂH%"/(m@i)ﬁ ?5 8|T:Q 186
| f | t
Sosult aneey L G oL G S G YU 33 0 ey i

tert-butanol (10 nlL), was added KOH (EM Sci ence Product, 126 ng, 2.25

nmmol ). The resulting mxture was_refluxed for 1 hour. After cooling to
roomtenperature, a 1M aqueous soERAMPLE 2944C) (50 nmL) was added and the

crude reaction m xt he organic
| ayers were conbi né??ﬁg@%ggéﬂgﬁﬁ@e}&ﬁ\@h;% EE’ %Ocihé‘&f’h? &‘HWH(‘T - ),

dri ed ovehemdbdaniflugnemethyt-denratesulfomndride2@4)um The crude solid was

chr opat ogr aphed (2 CH then 10% McOH i n CH2CL2) to yiel d 207
Ny {%0%? 01P conéo%mgg Wﬁgt]el Wblbrg. 11]93%5 4R QDI\?BO%IB)SGZIIEI 80

s, 1 & 5 , 8 8_(br 1H), -
037 08 (1 5r) T Eb i iy S5 e Ts Raynond i e p g el 0

7.87(dd, J = 8.5, 1.7 Hz, 1H), 7.40 (s, 2H). MS(MH)592

EXAMPLE 295
20 2,4-Dichloro-/N-[3-chloro-4-(6-cyano-benzothiazol-2 -ylsulfanyl)-
phenvl] benzenesulfonamide (295)
1HNMR(DMSO -dg) 0 11. 60 (brs, 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- 784(m 2H), 7.72 (dd, T = 8.6, 2.0 Hz, 1H),
7.41 (d,J=2.3 Hz, 1H), 7.23 (dd, ] = 8.5, 2.4 Hz, 1H). MS (M-H) 524.
25 - ‘
| _ EXAMPLE 296
2-Chloro-N-[3-chlor0-4-(§-cyano—benzothiazol—2-ylsulfanyl)-phenyl]-4_—
triﬂuoromethyl—benzenesulfonamjdé (296)
'H NMR (DMSO-dg) § 11.78 (brs, 1H), 8.48 (brs, 1H), 8.39 (d, J = 8.0
30 Hz, 1H), 8.22 (brs, 1H), 8.02 (br d, J=8.4Hz, 1H), 7.97 (d, ] = 8.6 Hz, 1H), 790 (d,J =

8.6 Hz, 1H), 7.86 (dd, T = 8.5, 1.5 Hz, 1H), 7.43 (d, ] = 2.3 Hz, 1H), 7.25 (dd, T = 8.5, 2.4
Hz, 1H). MS (M-H) 558.
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C2H). M5 (M 578. 5 EXAMPLE 304 _
Z i))153Di(§1hl_olr_?)- N-{3§ch:_?)ro- 4-15-( 1Htet razol - 5-vl) - bganzot hi azol - 2-
yl sul fanyl ] - phenyl } - benzenesul f onam de (304) The title conpound vvgs o1
prepared by the nmethod of exarrpl eE 01. 'H NI\/R (DMSO-d6) S 8.44 ( _dd-
Hz, 1H), 8.17 (d, J = 8.6 Hz, 9%d, J = 8.4 Hz, 1H), 801(

3 ;18(3(1 1.6 M, 1"@4171c95r6%1[3]5-m&1 aﬂ&djs :l:b%no-gﬂgz%tlilﬁfol-zfv§fﬁ'eaﬁﬁ‘z ) 1
8.6, 2. zphqzlvlhlwpzemu(fmwumw7)EXANPLE 305 .15

hli razo benzot hi azol - 2- _
\2/I SJ: ?;gy:\ll- { ghgnyﬂ%lw]?p&%g%ﬁ@tﬁﬁl 5@) ?‘t’éb@l Foldahidel HzOBH), mfg(dt, |St ge43
LS 9 TR 1 VBT © 8
1, hmﬁddi 84,82 0327165 7(38 (SZE-BI) MSSBA(),558. = 8.6 Hz, 20 1H),
33138 }?:24Hz 1?3 7.20,(dd, J = 8.6, 2.4 Hz, 1H). MB (MH 601.
EXAMPLE 306 N-[3- Acetyl -5-ch

| or 0- 4- (5- met hyl - benzot hi azol - 2- ylgSud {@ 1yt pophenyl ] -.
2-chl org 4- tr| ?‘/I uor onet hyl - benzenesul'tonam de (306). 25 'H NWMR (DIVBO d6) S
11.90 (br s, &-%hlqrg;V-j3,5-dichlorp-4-(Séyan€-b28zdttiazoB2 yisulnkip, 1H), 8.01

1 7.46
(dd 3@ 5%4%11 tjrlg#urgild%%hylZ}iezgel{esiélfanwldel ’7lli|)9 (gdGZJ(i H? 1.2 Hz,
1H) Aoyt b ot IHZNM(BMSMS)SMSS( azol 2 vISl?(Aanygf:%ﬁ;?ényﬁs C

| - 5-chl 4- net hyl - benzo
§53d|Agﬁ gﬂo @C%éﬁéro Z%éﬁéelrlé)s@llﬁddahﬂaez H301Y), 38)B (dt] INVR 4 DD, dGY), 8 11. 70

(o 3 v G J?a@% W R, 7 s 1) aed Pl 5 g “ﬁ),l?“)l’g (ad, 3
(:5’82H)15Hz 2.48-2.38 (m 9H). MS (MH 569. 5EXAI\/PLE308

15 - EXAMPLE 299 _
2,4-Dichloro-N- [3;chloro-4-(5-cyano-benzo_thiazol-2-ylsulfanyl)-

phenyl}-benzenesulfonamide

'HNMR (DMSO-de) 8 11.60 (br s, 1H), 8.36 (d, ] = 1.5 Hz, 1H), .18 ,
J=8.6Hz, 1H), 8.15 (d, T = 8.3 Hz, 1H), 7.96 (d, ] = 2.0 Hz, 1H), 7.88 (d, ] = 8.6 Hz,
20 1H), 7.75(dd, J=8.4, 1.5 Hz, 1H), 7.72 (dd, T = 8.5, 2.0 Hz, 1H), 7.40 (d, T = 2.4 Hz,
1H), 7.23 (dd, J = 8.5, 2.4 Hz, 1H), MS (M-H) 524.

EXAMPLE 300
2-Chloro-N-[3-chloro-4-(5-cyano-benzothiazol-2- -yisulfanyl)- phenyl] 4- -
25 trlﬂuoromethyl benzenesulfonamxde (300) ‘
1HNl\/[R(DMSO -de) 6 11.70 (brs, 1H), 8 39 (d, J = 8.4 Hz, 1H), 8.35 (d,
J—14Hz 1H), 8.21 (br s, 1H), 8.13 (d, ] = 8.4 Hz, 1H), 8.03 (dd, J = 8.5, 1.5 Hz, 1H),

7.88 (d.J=8.6Hz, 1H), 7.75 (dd, J = 8.4, 1.6 Hz, 1H), 7.43 (d, ] = 2.4 Hz, 1H), 7.24 (dd,
J=8.5,2.4 Hz, IH). MS (M-H) 558.

30

EXAMPLE 301
2,4—Dichlor0—N-{3,5—dichloro-4-[5-(1H-tetrazol—5-yl)-benzothiazol-2-
ylsulfanyl]-phenyl}-benzenesulfonamide (301)
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- hyl qui [ i or - Am no- 6- net hyl qui nol i ne
3- Hydr oxy- 6- net hyl qui nol ine (308) A solution of 3-Anm no-6-ne
[(TYZlg y?.GBnHDY)? prepared according to J. Chem Soc. 2024-2027(1948)
Nbrley,’J. S.; Sinpson, J. C E] in 6N H2SO4 (25ml) was cooled in an ice

i i 0 2mL added
and st rred for 30m Be A0 goRGT debchleien S Aelioh s Re SR npbiakad and
above Di azuliaplyipihony Ipbsianeoraiiidedo Aos Nk haSI A% BALILT @1/ ter

i [ I to roomtenpera
ﬁglrjnt P af-r%%aéé%%dmmm A %ﬁﬁggg é/gl(;i%tcgn@lgrmﬁalﬂﬂﬂ mmmh)}adglbummi i C?(?dld gct ed by
[ [ iR [ e | ized by CHCl 3/ AcCEt to a for
I:i)lrr:)gﬁqu?éd(%) I’ ?54 ﬁé’%?@%‘?ﬁﬁ“i%ﬂvﬁo(fgm%aﬁ 48990 QPW{DbHﬁl_deéHZ
J=1.95 8bews)., AZLM2@hébusdplutiosaf BI1)50 }H%ink Idebyasshded adPthe trhdeeadzg: 6H2) .

= 309 _
gl?g,g}E;i%?%%S%ﬁggg%?%ggﬁgﬁggyyAﬁ(ﬂ%ﬂﬂ¢1J@@wnﬁmkn@yﬁsﬁaﬁe@ﬁnmmc@aﬁblutlon

- Hyd BrwES By il sl 4 Vo2 % I in DVF (3.5m), was
added Nati (505 o1 Saprishitfiof S m 73R MR hetnghrtegitated undsem
tenperatM?@ﬂﬂmﬁih@C@ﬁﬁﬁomiWaﬁdﬁbtmh@nqmmdqmm%QEOA@ﬂ?CE%@%”Hmn%S@?”“Dl) !”h
DVF (2riL) ( W&3$ ; % nd t eact]%n m.xture was heated at 50 degrees wit
stirri ngMeor ug%?;ﬁ Q{%Vleg(g%({%rﬁéd 0}%%%‘3%%&@&@6@91@-%/ wat er was added
b ke Bl S R
extracted twice with AcOEt. Organic [ayér Was : € dbie
over anhydfdés’ W§SCHz, Hid 8dordent+ aued.7 I,udp, 7.96(dye 2 oWRs 1P!g,r 7:7% g&h by
col um chragnat ppﬁ ( n t=4/1, 80g of silica gel) to a rd
corrpoundﬁ% 9’(‘?%%@, é#ﬁﬁg&ﬁ/{ﬁﬁ?%((%é&@}mow) S 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).

i - ni - - qui i ne- 6- boxylic acid
EXAMPLE 310 3-(2, 6-Di chl oro-4-nitro-phenoxy)-quinoline-6-car
(310). 182 A solution of EXAMPLE 302

' i &0 0= - 8- - gqui nol i 309 510ng, 1.46mol)
N e e LT e S e S
an y L _ = ,
heat ed_aylsuitdnipphess) hiriftudk Dot SR BeQulb IR gl oM ¢ anhydri de were

i intervals. After'32hr heating was stopped and all owe
added ei ght hour |q% .
e title compound was prepared by the method of example 301.
"HNMR (DMSO-ds) 5 8.44 (d, T = 1.5 Hz, 1H), 8.42 (d, J = 8.4 Hz, 1H),

8.23(d, J=13 Hz, 1H), 8.15(d, J = 8.4 Hz, 1H), 8.02 (dd, ] = 8.4, 1.4 Hz, 1H), 7.40 (s,
20 2H). MS (M-H) 635. '

. EXAMPLE 303
2- [2,6-Dichlor0-4-(2,4-dichloro-benzenesulfonylamino)—

phenylsulfanyl]-benzothiazole-S-carboxylic acid amide (303)
25 To a solution of 2,4-dichloro-N-[3,5-dichloro-4-(5-cyano-benzothiazol-2-
ylsulfanyl)-phenyl]-benzenésulfonamide (297) (250 mg, 0.45 mmol) in fert-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,SQy, 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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5 to stand for over night. Insoluble material was collected by filtration,
and this solid was washed with water twice to afford conpound (310)(443ng,
80% . 'H NWR (300VI Hz, DMSO-d6) 6 7.94 (1H, d, J=3.0Hz), 8.14(2H, s), 8.56

(1H s), 8.65 (2H, 15).. 9. H. .d. J=3.0Hz). 10 EXAVPLE 311
3-(2, 6-Di chl or o- 4- rﬁﬁﬁ@p&ﬁﬂé%@ gdilrﬁﬂﬁsan%S'-geﬁr(bb%yIIH)c8@éi(d|d,n‘ﬁ Byl 1.9est er

(311) Torm, $@b oM of 3.
3-( 2, 6- Di chi 8} S 002! BB ReRoxSS B s 856 1E 0 By LD JA 4O S0 5 ( 443ny,
0. 93mmol Y-3i8r(s.cAH). THE (2Bt y8.was added CH2N2 in Et 20 sol ution 15 [ Prepared
from N trosonet hylurea (1.65g) and 50%KOH (5ml)]. This mxture was stirred
at roomtenperature for Ihr. AcOH (1m) was added to the reaction m xture,
whi chs was then concentrated. Sat NgHGPp14e$94dded to the residue, which was
extracted twice wth AcOEt. Organic Tayer was washed by Brine, dried over
anhydrous MySO4, &dDichierenVri{dtcddionoed-t5-{ bifdetranglefsnh-tdhZothidorg) . 20 ' H

0N o Bk Ty s o o
EXAVPLE Bithod-df4xAnpled02, 6-di chl or o- phenoxy) - qui nol i ne- 6- car boxyl i'cacid -

methyl 25 ester (312) To a solution of
3- (2, 6- Di chl or o- 4- nilt 2&yde) §Giddaldi he-165 Hay ) Bl 1i70d, heiscs Het 11y), est er

(311), (O r(an)_,l; ﬁé : l) . THF/ wat er 8m /16l
) was Oaddge'zgl r’on g% érl}‘"ﬁé%g gg?ﬁ%ﬁoﬁﬁ%ﬁ@%i%ﬁﬁ%%ﬂg) &7 (¢ f | uxed
for 4hr.=RBrsHEUIHE 77at(ad i Ja+ 8. onenels, qppvedoby 1Cebiste , i ras ~washed
by 30 TIV—\E, I_g%(;etone and-t hen Et OH ‘f‘thTi I t?a’te was %:’2n e%??gc{]éwgﬁd sat
NaHCOB waé Faded: MntMdit 3@kt ed twice with AcOEt. Organi c | ayer was washed
by brine, dried over anhydrous MgSO4, and concentrated to afford conpound
312 (372ng, over weight). 183 '"H NINIR (300MHz. DMSO-d6) 6 3.89 (3H, s),
5.75(2H,s), 6.76 (2H, s), 7.73 (BXAMBLEJR®S. 9Hz), 8.09 (2H, s), 8.67 (1 H,
s), & 94 (111, d, J=2.9Hz EXAMPLE 313 5 3-Hydr oxy- 8- qui nol i necar boxylic
a)ci %mst_h)(/l okt o g—\é}g)?ro-)\’-{3-chloro-4-[5—(1H-tetral;ixl-5—yl)¥benz?)thiazol-2- y

ylsulfanyl]-phenyl}-4-trifluoromethyl-benzenesulfonamide (305).

The title compound was prepared by the method of examp-le 301.
'H NMR (DMSO-d¢) 3 8.43 (d, ] = 1.5 Hz, 1H), 8.36 (d,J=8.4 Hz, 1H),
8.17(d,J=1.4Hz, 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=2.4Hz, 1H), 7.20 (dd, T = 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-trifiluoromethyl-benzenesulfonamide (306).
25 'H NMR (DMSO-dg) & 11..90 (brs, 1H), 8.43 (d, J = 8.1 Hz, 1H), 8.23 (4,
' J% 1.2 Hz, 1H), 8.01 (dd, J = 8.4, 1.1 Hz, 1H), 7.78 (d, ] = 8.2 Hz, IH); 7.62 (s, 1H), 7.46
(d, J=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-Z-ylsulfanyl)-phenyl]-

'2,4-dichloro-5-methyl-benzenesulfonamide (307)
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Td the mxture of 8-Quinoline carboxylic acid (500ng, 2.89mvl) in THE
(80ml) was added CHIN, in Et20 sol. [Prepared from Ni t rosonet hyl urea
(1.65g) and 50%KCH (5mL)] -at roomtenperature. The reaction m xture was

[ 12 hr | h concentrated to give the internmedi ate ester. 10
'SH rNR/EOI( gg(r)M-lz, DR/B%&V&&F@\@Q-@@@,HQQ (b7.s,dd§)7826 (g,zlliﬁ), P2 S'I%J'FO?@’( | H, f
8. 1448 . : 1H_ 8,97-8,9 H, a_sol ution o
Ph’e i nt erjne%i?ellitzéwg-)’gﬁéln%f ?ﬁ%?a%‘ﬁ@xyl izg3 géi hﬁ%gtgzr?y(% %sftzeﬂ'lz 1%.[)85%951’ in
AcOH (4nTy &@sl.adite tHRRA8202 (0 98N MS Mgy sacti on mixture was heated at

: ) _ . d
85 degrees for 7.5hr. The reaction mxture was treated with sat NaHCO3, an
15 ex'?ract ed six tinmes with CHC13. Organic |ayer was dried over anhydrous

i i i C13/ Tol uene
S5 and concentrated. Crude rMntura?ed with CH
{\/g provi de conpound 313 (256ny, 9 eps). 'H NWVR (300MHz, DVBO- d6)

6 3.89 (3H, s), 7. azﬂyﬂrow;6-ﬁm§liﬂgm)ngliﬁems)glg,g <(:|,1HJ :é.sH%, JZ.26§H§)1H, 1—89’5
. ‘(] ;]I-I S br 65)9 m%ﬂ;ﬁﬁ%;%ﬁlﬁonqgf 3-—11?‘fmho-’6-mét}1l}_l|fq)uinolihe_[(1.21_g: 7._6’5_1"mn01), prep'ared ’ :
3-(2,6- Dia@dbkdih@t&i.%Em@@%aﬁmhﬂ%géfjgﬂoﬂ@vﬁj Csarggﬁxi,ﬁ G &cl }gi.ﬂ glegr}gyl ester

314) 25_To a solution of 3-Hydroxy- ui nol |'_ne’car oxyl'i c"ac thyl ester
E 3»13% ( P38Ry (25D Bishepgled iargica bathTloctht solotion Nabi€n 7 860m¢, 29%m@moD i30mol )

i - - 3,4870ny, , 6. 30 ). This mxture was

Ir gf'fﬁ(gég%gef ((%'891 hr?s\@ %@Qr?agglg%(?ér %é%nuarqg) 4&&?6&-23?%@3%_ Yo blwPeer at ur e
and i nsorafhixed and eidvel Biay@faact aimyetre Wit 838¢d ittnls bhfahs %&uti(#:ﬂ?eAf‘ttkll trat ﬁ
was concigtra&]g‘d and the residue was purified by col um~™30 chromatography.

( Hexane/ Ad®H} g /rqacugp gugure Wps eeplefbloyroem temperatire aup owas ded@ialized bly MMR

RIYBP Q2. - 1H., dd,.J=7. 3Hz), 7.79.. (1H, d,
Sig.ogﬁj e Sgﬁ%elﬁ,s ‘ﬁaﬁg ugs{éilﬁb;sé ‘)“‘?t.eg‘ﬁg‘% s @ligeied m,ﬁq‘a%mﬁibgsr@%.d "§§4 EXAMPLE
315 3- (4reamystallizzd - QHChY AcQEploerifoxy porgipduidl (308 B48agbpyy).i ¢ aci d net hyl
est el: 315). To a S%M”{386M3ﬁz(,DZMG_ Di chl or o- 4-ni t ro- phenoxy) - qui nol i ne-

8- carboxyl i ¢ SO-ds) 6 7.34 (1H, dd, J=1.9, 8.6Hz), 7.42(1H, d,
J=2.8Hz), 7.55 (1H, s), 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 HCl and extracted twice with AcOEt. Organic layer
* was washed with Brine, dried over anhydrous MgSQs, and concentrated. Crude residue
‘was purified by column chromatography (Hexane/AcOEt=4/ 1, 80g of silica gei) to afford
- compound 309 (510mg, 67%). _
| 'H NMR (300MHz,DMSO-dg) & 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).

182



i - | N - : 6.91mmol ) in
acid nethyl ester (314) (1.26mol) and N -14Cl1 (370nyg, _
EtO—VTHF/ Hgo =8m/ 4ml/ 2m was added Iron powder (386nmg, 6.91mmml). The
reaction mxture was. refluxed for 3.5hr. After cooling to roomtenperature

[ t The filtrate
vs concentrat ed. ar) SuFURE s R ERE o P e i iR
was
extract edStmhgel. %mhlthchrdﬁhg&il(l\zQ) bRYEN 2983 Weshed BX% b)?g%dl IGI%Q dri ed

ncentrated. Crude residue was pur| I'e

ohr ¢ f odth@ngicco ound 315
A e e e
| 0 (1H, d, J=3.0H Y nf s stoppqd He

2) 4Hz; 580 éﬁ@ﬂ@ fortgved mghlt Jﬁ;«(ﬂ)lu&mﬁe@aﬁ Zvddﬂéc)loélegHte@gy Gildchei o, a&@ﬁlg@w Tg?'geH?ﬁ

2 V- C e ¢

HHF 319 “Gzh‘?f‘;ew@ Vﬁtef Pre eppppoynd{Bh9)gé4pmeg, 80/0) i utl on of

e 2 e R g A A

sol uti on (B, 3, $68i(2H) Or a0Hi g des.0642).37 g) and 3- chI or o- 4-f | uor o-

tion was allowed to
ni trobenzene (2.3 g) in THE (20 nl). The exot herm c reac
stir until |t( cooled to roomtenperature. It was poured into water. The

resulging solid was collected 5 by M}aﬂ; ?gPSand rinsed quickly with ether

to leave the internediate nitro c
3-(2,6- chhloro-4-mtro-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,O solution
15 [Prepared from .Ni'rrosomethylurea (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
MgS0Os, and concentrated to afford compound 311 (415mg).

20 'H NMR (3OOMHZ DMSO0-ds) & 3.89 (3H, s), 5.75(2H, br s), 6.76 (2H, s),
7.73-(1H, d, J=2. 9Hz) 8.09 (2H, s), 8.67 (IH s), 8. 94 (1H, d, J=2.9Hz).

EXAMPLE 312

3-(4-Amino-2, 6-dichloro-phenoxy)—quinoline—ﬁ-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) ahd NH4Cl (283mg, 5.3mmol) in EtOH/THF /water
(8ml/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 AcOEt. Organic layer was washed by brine, dried over

anhydrous MgSQOy, and concentrated to afford compound 312 (372mg, over weight).
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i i lved in ethyl acetate at reflux. Tin (1) chloride
gl) hng;tSeW?; glg)ss\cl)vas added i% portions as a solid and the reflux continued
for 2 hr. After cOoIing, the mxture was diluted in ethyl acetate, 3 %
guenched with KOH ( wﬁ‘é 500 nl) and extracted with ethyl acet ateIf x
The organic | aver %N%@W@@Mﬁ@@s) Schr3 BRI RIS icuTs BT, syl f a

as_a light tan solid
Gocabl o i1 Bubssuusar 2 ens P g v T8y 18 H ik gbieo § 7. 36 (d
4 Hz, 1 7.341 (t, J=2 Hz, 1H), 6.91 (m 2H), 6.831 (d, J=2.4 :
‘il-ii3 6. 602 l(_?jd J=8.4, 2.8 Hz, 1H), 6.01 (br s, 2H). 15 EXAMPLES 317 AND

318 3,4 difluorothi ophenol and 3, g@ Q, iophegol vvere pr:ﬁgr ggn\%rzgg
met hod of D. K. Ki meHwirotyls Waiblinelds é‘ N
by the nethod of exarrvglrg v:]%lG to 1 he l[(:Bé)rxr d*figy g?ﬁ 20 EXAMPLE 317

3-chloro-4- (3,5-di¥e ﬂx@mphen@%-@ﬂuﬁ(ﬂnmlc)arblh@ﬂybamjmn(lélﬁggm? l_‘pll\{lg-r%?\/lsc}) 6

s 0 6 0550 g uod Clng T B0 8] SPseepsbiram Nittosomethylurea (1.65g) and
(3 4- d|fISO(?%@%@SHN}]%U%Jo%ﬂbéﬁpepﬂﬁgy}ﬂgr&%ﬂéﬁw%ﬁ%ngsl\ﬂ ‘7“(%1@@2{;; 6. 7.377

8ud4 (m
1 258 (dt "J=10.4
(2(:0 J687?®g(2%098rmed@$véme nltbi)rnecﬁatdastes 2H). 30 EXAMPLE 319

I I (319). A mixture
of "3 i oty t hi oBHSNOY COEMERDM Sl § 353, GEGS. ¥ 60kt G mmbbsnzene
2. 499, | o8 mprach KBOOR 1 kin]344-30 )mw PLELONE, @m&) was 186

de product
f 2 hr. After reaction m X § ‘conc ted, cru
\r/\/g.fsl Bﬁ??f i g(rj by c&wlemmmﬁh@gnamwla(twmmhneaﬁeax;qfc &hd hfefhydeinr t O

REROAR C4 2l %l ‘idm%rghf"lﬁesdaﬂfi?‘{ g@%#ﬁ?&ié&ﬁ% gflgeséﬁqm MiKtUER2GE12/ Ac Ot
(i 1 zgki'?éé‘dym fm%mii’m MSh e SAR 2 92039y, 4PERL, and. 5 the

on m xture was stirred at roomtenperature

;Sggiﬂb t o SXFAFLed % fimes avith Qe Orghitic &amsvae)drlediomrdmhyﬂrees MidS0 AskEt -
Organi ¢ t@wenried YRR1Ssidue was triturated with CHCls/Toluene to provide compound

313 (256mg, 44%, in 2 step's).

"H NMR (300MHz,DMSO-ds) § 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 (lH dd, J=1.5, 8.1Hz), 8.63 (1H, 4,
20 J=2. 7Hz), 10.5 (1H, brs)

EXAMPLE 314

3-(2,6-Dichloro-4-nitro—pheno'xy)-quinoline-8-carboxylic acid methyl

_ ester (314)

25 Toa solutlon 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-dg) & 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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by water, dried over MgSO4 and concentrated to give 2.86g (96% 2 steps) of
cgnpound 319 as a white solid. 'H NVR (300M+z, DMBO-d6) S 2.14(6H, s), .
6.11(2H, br s), 6.66(1H dd, 10 J=1.8, 8.1Hz), 6.77(2H s), 6.82(1H d,
J=1.8Hz), 7.02(1H, d, J=8.1Hz). EXAMPLES 320-337 The anilines of Table 33
were sul fonyl ated by the nethod oﬂiﬁéﬁﬁﬁLﬁézé and then OX|d|zed to the

| f t Ie 103_or ul fone by the
ot hod of examole ey HArhol NS SRARIH pon AT Soitis hriralit arSame ¥ b o

34. Tabl esB(A5)XNS HB C DVCl ZSZ(Ok XEXAVPLE M5 20 # k AB C

DVXYZ (M 320 0 Q1 . HO 509.9 321 1C HO HHO Hd
525. 8 322(2 lC-Ji)l H éf’ ﬁsﬁ”&?nﬂf &2 ézﬁwblorcgésu@mhewm -qinelife-BBrbbESlie5 324

1 O B Clachd ey ckex33521 Gont F08096% 1,187, 3 3HHF
L O B Clackl tethy| ergF )3 @Ba ﬁ{ﬁcﬁem%% 69 ity SRRy T ES

—_8m1/4ml/2_m1 was added Iron powder (386myg, 6.91mm01_). The reaction mixture
was.refluxed for 3.5hr. After cooling to room temperature and insoluble materials were |
filtered by Celite filtration. The ﬂltrafe was concentrated and sat NaHCO; was added to
the residue, which was extracted twice with AcOEL. Organic layer was washed by Brine,
10 dried over MgSQys, 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- -ds) 8 3.91(3H, s), 5.77(2H, br s), 6.78 (2H, ),

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 (lH dd,
15 J=1.4Hz, 6.4Hz), 8.93 (1H, d, J=3.0Hz).

Table 33
NH,
v Cl
Z S
X
Example
20 # \% X Y Z
316 H Cl H Cl
317 H F F
318 H H F
319 Cl Me Me H
25
EXAMPLE 316

| “3-chloro-4- (3,S-dichloro-phenylsulfaliyl)-phenylamine (316).
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328 d HCFS HHFHF 544 32900 HA M HFHF 491.9 53301 Qd H
H

FHF332d HA M HF-HF523.8 33200 HAO HHFF H 333
Hd HHFFH4939 3342C| HA HHFF H509.9 10 335 0 d H CF3
F F H512 336 HHFF H493.9 337 2 HCFS HHF F H 544
380C HCF3 HO @Aﬁswy-mméﬂﬁfzm THEMNVR ntipveopddedvia5 (br s,
H, 8. égyr(rgge té-a&oﬁm'd?vof:kit%dlcgloﬁ)%n()?herrg)]:ﬁ% 3”'%)%%#%thlor ﬂ%u(ogd 2‘33—( gdHZJ EZ|3.|‘|)4
661 = ,
Hz | (1H)utrpbnge(n[§ 1(2.8,8) iHFHF200 EXANAIbE e%B&ehhth&Rt(o@QﬁésQﬂl@)NeS td Sirkurktipht S,

3 ég léé o mﬂ’fm&’ﬁ g 1 648 %W?,@*z IE%G f%ummsgﬁ@é’%h@l)ecé%g( g]o
E)r8 S5 1b{)f%f11t8at£>2an6dmséd: ulékllﬁtzvlila;dﬂ-éﬁler t6- IZ% tﬁ{}lmtexéxeé a?%mtr%?)o%%ggé'5%,(

1 7.43 d,
H) , 471’ 292)1 E@awa?dhfolvvd zzéthrlometagwe reflue. 'erﬂﬂ) chlobjc dihyife (xbg)dw8. 4 Hz -1
|_|)

Chl or o Q?C(eménk ng%)%?{gh? %fé reff%qonbwgﬁcwog d }FahAyfFf)r CBW&%} Fl]e rgixture

trifl uor ometiyled eethghesttd, ouamshde wiB3 RO 885 AT SO W it 319
' (%r3|60n;, 2 68rr¥r%l% ﬂg 3-chl gro 4- trifl uorg@rret hyl benz};%le é“?(fqony | ori de

(658ny, gthyl B35 orérme 1qven ey wiaslked with mated, medrmnntagrmmm;[ glr 1?| fe gr )
2- hrio Vg afatdesi adgesdrd {okh%forrgﬁfétdn@ﬂlcfr@émkt‘éz% \Aﬁ)\[/\{lar;'s alight fan %t]g T¢ in y

2N HCl . Reaction m xture was extr
subsequent reactions. Mp 157-160°.

'HNMR (DMSO) § 7.36 (d, J=8.4 Hz, 1H), 7.341 (t, J=2 Hz, 1H), 6.91
(m, 2H), 6.831 (d, J=2.4 Hz, 1H), 6.602 (dd, J=8.4, 2.8 Hz, 1H), 6.01 (br s, 2H).

2
a me
1d
H H
338
1

7.
2
1
2
(
J

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-phenylsuifanyl)- -phenylamine (317)

'H NMR (DMSO) 8 7.361 (d, J=8.4 Hz, 1H), 6.983 (m, 1H), 6.84 (d, J=2.4
Hz, 1H) 6.61 (m, JH) 6.02 (s, 2H).

25 - EXAMPLE 318 |
3-chloro-4- (3,4-diﬂuoro-phenylsulfanyl)—phenylamine (318)
'H NMR (acetone) 8 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)—phehylamine (319).
A mixture of 3,4-dimethylthiophenol (1.38g, 10mmol), 3 4,5-

trichoronitrobenzene 2.49g, 1 Immol) and K,CO; (4.15g, 30mmol) in acetone (15ml) was
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5 layer was washed by Brine, dried over MgSO4 and concentrated. Crude

resi due was purified by colum chromatography (H A=4/1, 80g of silica gel)
to afford corrpound 317 (591 ny, 41 %W as a white solid. 1H NVIR
(400M—Iz gg% d%%t%BH S 2.13(3H,s), 6.78(1H dd, J=2.1,8.3Hz),

6. 81( 1H, 53‘ B A TSI agigm mixturg gres iqonegpiratpd gwudapraduct Jud pLricdMy), 10

8. 18( 1H, sdlunh 3Bbk 1. 6- 15

540. (EXAIV%LE 3396 Ekéj g%apc%fgﬁ%%% 1839 O%F]}HF‘ ﬁﬁ.t@‘ﬁfmfﬁpas@f’afx‘g}f ﬁﬂ@%ﬁ%ﬁ
(339) 15cmgles, %almlpw-dﬁ 4-dimethyl- phenylshullfanyl) mtr(l)benzene was dissolved in

3- 26D|C§f1 ) t i noline 309 1. 308,

3. (71mml) t%’%ﬁéﬁ%"(‘%g, %’ﬂesg )VX?%%EF@PWHZ wgg%@mmm was
addeds | r dre iPoidermixtu@4ehs stifie® OB tem ? n.mt:fc}r%%\’\@é‘yr% Hxed f 4 hr.

‘Insoluble materials were renoved by Ce tration 1T gt‘?/vas
_concent r Hte83%ii0d BETUREMTOR Wﬁéﬂ@@ilﬂ@tjMMe with AcFtd Geganihiagbr was wiakiest -

’_--_-extracteg e t shed with Brine, dried . |
over anhyd?x)g‘l[)(és} dn%Po%é’MraM;ﬂf@%ﬁchn ¢ at@ tf3§¥ %gé?agd@ 6“(1%)86%‘8 °§3?9m(PPml@g,

989 . 1H3NNE€4®(MIMS|Z],1<DI\/BO d6) 6 2. 44 (3H s), 5.75 (2H, br s), 6.77 (2H,
s), 7.27 (1H d, 428Hze 7.48 (1H, d, J=8.6Hz), 7.67 (1H, s), 7.89 (1H,

d4 J= 8h6l—|z%) 8.74 HNMEy OQMH@MSO 96 EXMPHESBS0 1(2ZH, Nbrsgzaag@@(m dd, )
) N 1
et e of - svanard BIF AP bR 6l 1 G2, DREUIE aelR Mhanyl am ne ( Act os)

(27.99), Oet hyI xant hi ¢ aci d, 30 potassium salt (Lancaster, 54g) in DV
(250 ni) Ttﬁp C tobenzot hi azol e 340 was obtained as an pal e brown
solid (2 zation from CHC13 gave pi nKki sh vvhi te crystals
(209) 189 1H NMR (I@ygglglgg 4 J =8 Hz, 1H),
7.198(d, J=8 Hz, 42 ;ble g%‘”(ep%@@ﬂ@dﬁ’if (€ helifbs of example 3
and then ox1dlzed to the correspondmg 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
A
ci\s//"
NH™ B
C
i .
Vv Cl
~(O)k
EXAMPLE MS
20 # K A B C D \Y X Y Z (M-H)
320 O CC H «C H H Cl H Cl 509.9
321 1 Cl H Cl H H Cl H Cl 525.8
322 2 Cl H . H H Cl H Cl 541.8
323 0 Cl H Cl H H H 478
25 324 1 Cl H cl H H H
325 2 Cl H Cl H H H 509.9
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5 Conmpound 341 was prepared by the method of exanple 84.1 by coupling

thiol 340 (9.3g) with 1,2,3,-trichloro-5-nitrobenzene (11.3g) in DVF using
NaH as base.. Trituration with ether gave 341 (12.4 g) as a yellow solid.
"H NVR (DVBO-d6) 6 8.577.(s, , 7.795 (br s, 1 7.736 (d, J = 8.4 Hz,
1H), 7.3 (d??st. Hz,HlH),gg?4 (s,H3H) . F10 &ANPLE 3425Réduction of
conmpound3341 (112.4 @) wgh Sn€g2 by thegnethpd of exagpl e %g gave after
trituration with nethylene chloride, aniline 342 {{9 g) as a s})l id. 1H NWR
(DVBO- d6y28 72709 @r s,H1H) ,CH 699 (d,HJ = B Hz, HIH), F7. 26344d, 15 J=8
Hz, 1H), .6¢859 (s, 2H), .6.45 (s, , 2.384 (s, 3H). EXAMPLE 344 Conpound
344 was Srg?apa?%ad by&t he tho(éfof Zlg)?ané{e 84t 1 byHcoupFi ng 4PhPol 245 (2.01
g) wifh 33@,3,1-trichl orgi5-ni¢crobapgeneyg(2. 54g) if DMFpusi ng NaH as 20
base. Recrystalization with ether/hexane gave conpound 344 (3.2 g) as a .

- yel Fow séPid. 2 Mp f6- 158C. EXAVPLMe345HReduEt i onHof cBmpoui?3.844 (3.01 g)

wi th SnCi2, by § he gt hodyof - 25 exanpl e,32 gave apiling 345 (2.8 g) as a
solid. "H NVR ( DMSG- d6) 7.%‘2 ((yﬁ J 2H8.Og€|z, iﬁ) 7.630 (br s, 1H),

7.155 (BB3d, 1J=8 K, 1H], 6.855 (B, 2H}, 6.#42 (B, 2Hy 2.489¢(s, 3H. M
(MH) 341, Anal.. cd.: _calc, 49.27%C, 2.95%H, 8.21% N. Found. 49.39% C,
3.16 %—IJ%4 98 2o\ %0 N V@ ve v S Exanpl B 342H X=M809.9=H Exanpl e

345! 1X=H33¥=Mp 5 BXAMPLES 34635 g F F H 512

336 1 Cl H CF; H H F F H 4939 .
337 2 Cl H CF; H H F F H 544
3388 0 ‘ Cl H CF; H Cl 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) 6 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 i '"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-dichlor0—4-(3,4-dimethyl—phenylsulfaﬂyl)-phenyl]-4-

trifluoromethyl-benzenesulfonamide (338)
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v ili he :
fonyl ation of anilines 342 or 345 by the nethod of exanple 3 gave t
Sﬂ:fgngm' des. of Table 35. Table 35 A HNCC D C Cd Y S 10 X Exag]il ESI\/B
#ABCDXY(MH) 346 C HCFSHIVEH581 347 CFS HO HM H5 561.
348 A HOA M M 611.34? HCF3HHI¥9581 350 HA M H M
351 0 HM HH M ‘%ﬁ‘? utioq pf pRiieR e SHme.2 mﬂuwws@a@ﬁloao-m 90 (s, 1H),

8.416 (d, tniluero&n@%\g%enzéﬁg séltlbﬁax%@é% gle ((g§818&|_%6%r§f320¥) ip vrld (%@,{gl) (\Jga’s 3||:|)|) NS
(7|\/?I?|§) (Sg]@tlfzgr@ det ZCEWAWN(HSETEBW foi NVRPBer DMSQdd6d ﬂohh@@cabﬁoﬂ@n&ﬁﬂ"é wiigadhs 8. 22

1H d, J= 8.5 Hz), 68775(2H
(1H 7d39Jt?2 agd‘;ﬁ%aj? g@x(IEEL ﬁﬁad“j’n)rﬁ%‘“ée F@§ extpactyl twiee with Ad@Et( Kirgpni6s0. 8

d.C 43,23, H :
223. 0 layerAnalwashad I@\dBan drbd2fer M andlé‘o R0, rtlc?urrém wa
T)g? N 4@9 JEXANPLE 348 "H 2V IR ( 5d6) 6 Pyt (BRagTesifitE wag ™55, (br
S lH) Pry{s (Oé’ coljymn chromatography (H/A=4/1, 802 of silica gel) to afford compound 317

(391m 41%) as a white solid. |
'H NMR (400MHz,DMSO-ds) & 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—njtro-phenoxy)-G—methyl-quinoli-ne
(309) (1.30g, 3.71mmol) and NH,Cl1 (992mg, 18.55mmol) in EtOH/THF/ H,O
=12ml/12ml/3ml, was added Iron Powder (~1.04g, 18.55mmol). The mixtum was refluxed

for 4 hr. Insoluble materials were removed by Celite filtration. The filtrate was

concentrated and sat NaHCO; was added to the residue, wl'uch was then extracted tw1ce
20  with AcOEt. Orgamc layer was washed with Brine, dried over anhydrous MgSQO,, and
concentrated to afford compound 339 (1.18g, 98%).
'HNMR (3OOMHZ.DMSO.-d5) 82.44 (3H, s), 5.75 (2H, br 5), 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).

L)

25 _ _
EXAMPLE 340
2-Mercapto -4-methyl-benzothiazole (340)
The title compound was prepared using the method of example 239,
startlno 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 g8). Recrystalization from CHCl, gave pinkish white
crystals (20g).
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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. M5 (MH 560.8. EXAMPLE 349 1H

94 (br s, 1 8416(d J=8.4 H, 1H), 8.231 (d,
R Str SR A 7.767 (d, J=8 Hz, 1H), 7.628

ngl ?H)HZ %g) 7. 2822‘?%&%&\%Q@5)5(6699 Qbr B, 79234, 18, H2.13987.(88(d3H) . MB
(M H) 58(3#@1{25)5%543@0 il NVR (DVBO- d6) 6 11.725 (br s, 1H), 8.236 (br_s,
1H), 7.918 (s 7785(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 M5 (MH) 560.9. EXAVPLE 351 1H

= 8.1 Hz), 7.80 (1H, d, J=
ngR (H‘zj?' Dg/s\% g éé ?ZH(l% -5)7 42'&4&5’_@&@ 18H;) )7 35 (2H( s), sz)
: , nal .
(1H 6, J= 30 8.2 CahpodtiI(GH predared t@ﬁ%%@?%ﬁﬁﬁ%@mﬁz

lcd.: 47, 60%C, 2. 850 H, 5.20% N T ound -
CE:?(AK/PLE 3ol 30 {938 voillp 1 3eds- U@@ﬁm@rl—mﬂrcv@cnmnd|(hg3g)anﬂJMFniEin|gQ¢a}DEs Bxanpl e 34

Qoo S HOSREDI B B GRS SIS !
7.28 (br d, J=8 Mz IHLNMR CONBD-15.5 BH7 (D2HR7BsHbr N 16h), 7 PIRMRI- 833 = O
N'S CIHi, Ao, 7363 1 4% IH) %5485, (s, 3H)
10
EXAMPLE 342
Reduction of compound 341 (12.4 g) with SnCI2 by the method of
example 32 gave after trituration with methylene chloride, aniline-342 (9 g) as a solid.
'H NMR (DMSO-de) 5 7.709 (br s, 1H), 7.699 (d, J = 8 Hz, 1H), 7.262 (4,
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.
~ Mp116-118°C.

EXAMPLE 345
Reduction of compound 344 (3.01 g) with SnCl12 by the method of
25  example 32 gave aniline 345 (2.8 g) as a solid.
'H NMR (DMSO-de) 8 7.772 (d, J = 8.0 Hz, 1H), 7.630 (brs, 1H), 7.155
(brd, J=8 Hz, 1H), 6.855 (s, 2H), 6.442 (s, 2H), 2.409 (s, 3H). 'MS (M+H) 341. Anal.
Caled.: : cale. 49.27% C, 2.95% H, 8.21% N. Found. 49.39% C, 3.16 %H, 7.98 %N
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Me Exanple 352 X=Cl CI EXAMPLE 353 10 Coupling of conmpound 352 (85 ng)
with 3,4-dichloroaniline (42 ng) by the nethod of exanple 3 gave the -

sul fonam de 353 (76 ng) as a white solid. "H NWR (d6-DVSO 5 11.01 (1H, s),
8.04 (1H, s), 7.76 (1H s), 7.72 (1H, d, -J=8.5 Hz), 7.62 (1H, d, J= 8.7
Hz), 7.34 (1H, s), 7.29 (1H d, J—76Hz) NH; 13-7. 23 (1H, m, 2.40 (3H,
s). M\s (MH 546.8. np 181.0 C. Anal. Calcdl: calc. 43.65% C, 15 2.20% H,
5.09% N. found 43.10% C, 2.21%H, 4.81% MPLE 354 Coupling of conpound
352 (85 ng) with 2,4-dichloro aniline (42 by the nethod of -exanple 3
gave after recrystalization from nmet hau erscithe 20 sul fonam de 354 (38
ng) as a white solid. 1H NWR (d6-DvsO) , 6 10,72 (1H, s), 7.96 (2H, s), 7.79
(1H, s), 7.72-7.77 (2H, in), 7.47 ( > J=8.7, 2.4 Hz), 7.3 )3 (1 H,
d, J=8.6 H), 7.31 (1 H d, J=28 \2) 2.41(3H, s). M5 (MtH) 548.9. np
160.7 C. Anal. Calcd.: calc. 43% —R.20% H, 5.09% N. found 43.83% C,
2.19% H, 5.10% N 25 The fol | ow ng=exanples ill ustrate the synthesis of -
conpounds 355-358. 193 X Me & NHMe F CI X1 N 355 X=N02 357 X=N02
356 X=NH2 358 X—NH%m{él RAPLE JR5y213- di chl oroni trobenzene (6.15 g, 32
mol ), nethyl am ne hydrochl oride” (2. 38 g, 35 mml), triethylamne (9.8 ni,
71 mmol ), and DVF Ex8mple)34er=dobMeed in a 100 nL round- bottorred fl ask
and heated to 90C overni ght. The reaction was then

5 EXAMPLES 346-351

Sulfonylatlon of anilines 342 or 345 by the method of example 3 gave the
sulfonamides. of Table 35. '

Table 35

0 0 A
N\// B
HN™
c
D
CI- cl
N S
el
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 Cl H CF,» H - H Me 581
© 350 . Cl1 H Cl1 Me H Me 561
351 Cl H Me H H Me 527
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a pink solid. This was recCry

10 cooled to roomtenperature and dunped over 600 nL of ice-water. The

resulting orange solid was collected by filtration and dried at the punp.
Recrystallization fromhot hexanes yielded 3.2 g (53% of conpound 355 as

bright orange crystals. "H NWR ( {E -DMBO) 5 7.75 (1H, dd); 7.62 (1H, dd);
6.76 (1H t); 6.63 (1H, broad s),&@@é&. 46 t) . 15 EXAMPLE 356 A
round-bottormed flask NRR abeIsund )W 1138119 L 355,
22.9 g (102 _mmol) of tin dichl or'?)de E?%Hrlgjégg%géﬁzé'oﬁ%z’m'@gﬁb&hi s
was heatett §-023¢br ér/=8. Mz, HE0r 369 tre, T8RCLIBOIS, 285, TA6b et 4, 0=¢ BOM H),

t enper at yr RIS i 00 nmL of EtOAc and washed with 250 nL of 2N
agueous K gs(g’lau I gﬁsm F%%gg%by 200 nL of brine. The organics were dried
over Sodium sul fate and concentrated to a white anorphous solid 355 (2.9

g, 90% that was used without further purification (turned brown upon
standing in air). 'H NVR (d6- DM5 , t); 6.56 (2H, m,; 4.98 (2H,

broad s); 3.76 25 ' 2 59 (3H 194 EXAVPLE 357 A
o bt t o F1 asf&l%%ﬁ%%i@ %ﬁﬁ%@éﬂ((i%b&adh SR2H 1, 7 7 841 Hizn-

2- 1 our opHenyH, a) 8108 1He A/ € B48MHz), 7.68-1075 B Hy70l3h, b, epus_HA (13 -
m). This, I%?%s refl u>C<(ed over ni htZX’ The re?ggi on M%S(Z?Eg)hz}ﬁgg?%dg’ajid
basi fi ed®wilth> $20UPHt Bd MS AYEI 380 Soainu2A T ar AoalaCelcd THE 4820AHI20E, DT e

extragt ed g kdunARt Byheng 1y R{&?F dried over Na2SO4, and concentrated to
’ crystallized fromnethylene chloride and hexanes

to yield conmpound 357 (1.4 g, 75% as fluffy crystals. 1 H NVR (400VHz)
(d6-DMBO) S 8.16 (1 H, dd); 8.08 (1 H, dd); 7.62 (1H t); 7.49 (1H, dd);
7.23 (1H, dd); 7.13 (IH, t); 4. ABEXMMPIFE 348 08 (3H, s). 10 EXAWPLE 358

Nitro conpound 357 ! l.), was reduced by the nethod of - exanple
356 to give the aniﬁ%@%@@%‘%,l)@éoﬁs’r %é.@f%z%ﬁﬁé, EHY St HISSs, 1H), |
- 7708 (s, 1H), 7.698 (4, J=8 Hz, 1H), 7.365 (s, 2H), 7.266 (dd, J=8, 1.6 Hz, 1H), 2414 (s,

15 3H),2.380 (s, 3H). MS (M-H) 560.8.

EXAMPLE 349
'HNMR (DMSO-dq) § 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 |
- 'HNMR (DMSO-dq) § 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
| 'HNMR (d-DMS0) 5 11.67 (IH, s), 8.12 (1H, d, /= 8.1 Hz), 7.80 (1L,
~ 4,J=82Hz),7.58-7.68 (2H, m), 7.46 (1H, d, /= 8.1 Hz), 7.35 (2H, 5), 7.20 (1H, d, J =
30 8.2Hz),2.40 (6H, ). MS: (M-H) 526.8. mp 112.8°C. Anal. Caled.: 47.60%C, 2.85%
H, 5.29% N; found 47.28%C, 2.98%H., 5.28%N.
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MS (MH) 290.1 15 - EXAMPLE 359-361 Aniline 358 was coupled with various
sul fonyl chlorides by the nethod of exanple 192 to give the sul fonam des
illustrated in Table 36 20 Table 36 A HNSC DM F C NN EXAVPLE MS
# ABCDyield (MH 359 C HC._H 36%496 25 360 H H - COMe H 50% 470
361 Mt HdA M 60% 195 362 O H EXAMPIBSS2 EXAVPLE 359 1H NVR (d6- alvsg)) 6
11.01 (1H, dS) 81g71?1€2.1?_1|hl3 ﬁ?i waZc&?ve%waﬁgﬂdﬁgégateﬁahgslgf%g 1 é/h? (1 )
7.22 (1H, ;
(MH)(49@ ﬁ9)r EﬂAWL@Ep@@bng_sulﬁmwmenmmasbamté'somdm s); 8. 157((2;4 d?ﬁ' |
4 (2H, d): 7.51 61H 7.17 t LM
47124 ng 33 4,01 %SD%)(S@%@ ’7%ﬁ)17 8EXANPE 4313751., I)H; ﬁlklgﬁzglaHt&gg/l)SC)) S
10. 755 (1HH)s) .28 bQilJééﬁ $H 774 ( ; 7.26 (1H, d);
6. 88 ?(2HFII t))7 AL AT, ’ ?ﬂ;gs )i 2.54 (3H s); 2.34 (3H, s). 15

0
0=y X
H o
. /H{N Cl
Example 353 X= :
Cl Ci
Cl
NYS : Ci
. : . H
S Example 354 X= }{N
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-DMSO) 8 11.01 (1H, s), 8.04 (1H, 5), 7.76 (1H, s), 7.72 (1H, .
d, J= 85Hz) 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-DMSO) 8 10.72 (1H, s), 7.96 (2H, s), 7.79 (1H, s), 7.72-7.77
(2H,m), 7.47 (1H, dd, /= 8.7, 2.4 Hz), 7.33 (1H, d, J = 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. Caled.: 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 compbunds 355-358.
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EXAMPLE 362 1H NMWR (d6-DVMSO) 6 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-di chl or o- benzot hi azol e (363). 2- Arni no-6-chl orobgnzot hi azol e (15. 7g,
85mmol ) in H3PO4 (85% (470nml) was heated to 100 degr®es and di ssol ved.
Then cl ear solution was cooled and vigorously stirreg
stirrer. NaNOQ2 (17.6g, 255mmol) in water (30ml) was
the tenperature below O grees. Separately a sol ut
Nadl  (107g) in watgy (350m@) was cooled to -5,degreeg”antFstirred by
mechani cal stirrer. ARter” Potassium | odi de St ar h paper's col or was
di sappeared Di azoni u Nt i Qn was keepi ngCl, col
copper chloride sol ut Vi gor ous stirryjng THle reaction M xture was
allowed to warmto roowtenperature. After vt er (1L) and 30 ether
(1L) were added to the reaction mixture and s acted twice. Oganic |ayer
was washed by water and dried over anhydrous MgSO4 and concentrated. Crude
residue was purified by silica gel chronmatogr aphy (H A=4/1, 180g of silica
gel) to provi stit onpound 363 (7.46q, 196 _EXAMPLE 364 Thi s
illustrates t%g pre%:lﬁggi on of 3,5-dichloro- ig (6XCNQ;I’O benzot hi azol -
2-yl oxy) - phengbeam ne=NE2To the sol ution of 43gm % 6- di chl oro phenol
- (69, 26.5nmmol) and 2, 6- dlchlorobenzothlazole (363) g, 29.4mmvol, 1.leq)
in DI\/%O (25nl), was added K2CO3 (11g, 80mmol, 3.0eq). The m xture was
stirred and heated to 160 degree. t s wat er (20nl) was added to
the reaction m xture, which was n ith-2N HCl., and was
‘extracted vvith Ac OBt 3-tilthReordiiro®sze Ihe, 31218301 Cml Y Bimi
Brine ang‘?a s dr ed over anhydlfﬁc}((gs NgSOfL ar? d thén cgﬁ?eﬁgﬁg Crude
resi due Was® g ethylaming{ 9 mbngt @gﬂ@lﬁhl‘ﬂ}ld(@‘ﬁﬁim Ade)twmecembmeﬂl%g of
silica ggial(t) f
(6- chl or o- ben?g%h{og?glbgg%%gg%lpp ehneé e ‘E&%"zfj“ggé Thefeactionsyps thepa. 524,
499% 10 chwRi (od@(ommmd @jud Burhp&bB62dt, 400 18]) of foe kAt Mo redulfifig dtAndd.

J=2.1,5. soh was colpe{:fl d'by’ ﬁlganon :znd gne]do ]ﬂ|1_|e gumg ljilegrg/stalhzatlon from hot

hexanes yielded 3.2 g (53%) of compound 355 as bright orange crystals.
"H NMR ( (ds-DMSO) & 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. 9g g (102 mmol) of tin dichloride dlhydrate 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 puriﬁcatioﬁ'
(turned brown upon standing in air).
_ "HNMR (dg-DMSO) 5 6.68 (1H, t); 6.56 (2H, my); 4.98 (2H, broad s); 3.76
25  (1H, broad s); 2.59 (3H, t).
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15 EXAMPLE 365 This illustrates the preparation of 2-Chloro-N

[ 3, 5-dichloro-4- (6-chloro-

benzot hi azol - 2-yl oxy) - phenyl ] -4-trifl uoronet hyl - benzenesul f onam de (365). A
‘solution of 3,5-dichloro-4- (6-chlqro-benzothiazol-2-yloxy)- 20 phenyl am ne
(364) (2.0g, 5.79mml) and 3-chlo E 357 -
trifluoronethyl benz i rd ine(10n1)
was stirred at rooﬁ???rgp%@gﬁt%éra@ a% V&% Cﬁ]%r gé(?’W\/l\glt3(e%r%r(%b a?d‘p I@g}l

reaction ~r°rﬂ§vt1119pbeny&\/ﬁ¢€t§h appis(188)ei .4 g,c‘/i @InﬁyolmwnaMNﬁuemfﬂacl (18I, X’Thhrse was
extract ed}1 v(xf A }93@8 anic layer was washed by brine, dried over
MySO4 anc]Nconcen roat oye é‘é’f‘d‘ﬁ’é cogifd; and dgsifigd Pthoausaad

chr omat oglapdys solfubrbicdsboRe Dhe sid hf‘c§ f upnd 365
(2.11q, @ESJSW%V ass a Whlcteosol id. errpa “%é éxt}a&te"ﬁl &l%mﬁﬁﬁ%?g@)% %ﬂ e’
7.32(2H, Sver az%%qﬂnch@pncgmzatgi@ arm sohd? Blil@}z&l‘d,sdecry]st:ﬂhiédzﬁromBn&ﬁﬁrlkhé d,

8>°W) bl Ak et g el o o

2, 4- D|chI oro-N-[3, 51-HiiNMR O@Tvﬁ-lﬁ ds-DMSO
chi or o- benzot hi azol )(24 he)ﬁ( f benzzagegslt?l (flglngcri% ge()S (éEIG?d) 196% (AH
sol uti on thf/-49 @fﬁndéhl7o¥ hﬁléé) (,7hlI30(r1bL b)eﬁzl@t(hHax)ohoz{prsgy) phenvl ani ne
(364)(2.0g, 5.79nmol) and 2, 4-di chl oro benzenesul fonyl chl oride (1.5g, -
6.08muol) in pyridine (10rr1) was stirred at roomtenperature for 12-hr.
Water was added to the reaction EXAMPLE®Wgch was then acidified by 2N
HCl . Reaction n1xt re was extracted 5 twce with AcCEt. Organic | ayer was
washed by Brine, drii&g op@oungdty(lahe. 4.8ammoehwaareticedby the methbdoé was
“purified “I (&1 silica gel) to afford
title cor?%lﬁn% %?%%%“{e?ﬁ%ﬂgﬁﬁgﬁgﬂaiﬁﬁwﬁs ‘ﬁggihi‘tﬁc #3-75 ' H NVR
(300M—|z DVBO- d6) 6 MSZBIHPH9G),  7.46 (1H, dd, J=2.2, 8.8Hz), 7.69 (1H, d,
?giz 7.71 (1H, dd, J=2.2, 8.4Hz), 7.95 (1H, d, J:2.2Hz), 8.14 (1H, d,
10 J 2Hz), 8.18 (1H, d, J=8.4Hz), 11.5 (1H, br s). M5 (MrH) 553. EXAVPLE

367 | -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

cl
EXAMPLE MS
# A B C D yield (M-H)
359 ci H C H 36% 496
25° 360 H H -COMe H 50% 470

361 Me H Cl Me 60%
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This illustrates the preparation of 3,5-Dichl ?r 0- 4- ( 6- met hoxybenzot hi azol -
2-yl ox henyl am ne (367 15 To a solution o

2- zhlo¥ép6 n%thoxybegzotﬁlazole (prepared as described by Wi nstock
et.al. r(ﬁ:% 3_&1 éh1987124) and 4- Am q/o 2, 6-di chl or ophenol

1. 39(ava| Pabl e fro Tok Chemi cal™Fndustry %o Ltd ) in DMBQ(9mMl), was
added K2CO3 3.12g. The m xture was heated at 150 degree for 3hr. The
reaction m xture was purified by colum chromatography(silica gel,
AcCEt : Hexane=1:2) to provide the EXAVIYE 280 367 (1 439, 56% . np 158-160

) b 6.97(1H, dd,
iy gangll §D§i§§ %%@D&%Qg @E@)ZF;;{ B{k?i‘ﬁ 1@ P AT ] (33 C |
~ - N Sdih; 0.4 (180417 2 FAMVA %57 BSBE M) ® Ly %tﬁa}tle@Hthﬁ BHERA" astl on of

2-Chl oro- N di chl oro-4

met hoxbeSn&Yitfﬁbl‘W@le oxy) phenyl ]-4-trifluoronethyl-benzenesul f onani de

368 To a sol ution of . .
g 5- zjl chl or o- 4- ( 6- net hoxybenzot hi azol - 2-yI oxy) phenyl am ne (367) (1.40g) in
pyridine (5m), was added 2-Chl or gxAN1PIfd 36y obenzenesul f onam de 1.15g. The
198 mixture was stirred at roomtenperature for 2-hr. The reaction mxture

was purified di recItIIWBy(do:@Mﬁﬁ)éHﬁdﬁsﬁlﬂgsh[SmZ (@8, d);c9p@H, d); 7.51 (1H,

AcOFf 5 Hey i hexane _t o glvethetltle
_corrpound gg?éq%%%@Z@;{_Pq)s%ag%@%om)eéé%%ds R%lﬁﬁH1@4M%§M -H) MVR.1.
(300MHz/ DMBO-d6) 6 3.79(3H, s), 7.00(1H, dd, J=2.9Hz, J=8.8Hz), 7.31(2H,
s), 7.55(1H, d, J=8.8Hz), 7. 58(1H d, J=2.9Hz), 8.00(1H, dd, J=1.5Hz, _
J=8.1Hz), 8.20 (1H, d, J=1.5Hz), Mﬂﬂ;ﬁ,lﬁ =8. |th)OI 11. igglls 3t7)rs\),\er2/s
' Mt 583. EXAI\/PLE 7 u in Ta

‘I(Or elrj)ar ed fromanili néﬁ@%%dﬁws&]g lg%rr(qhes) 791 &H% %51 (2H, m); 7 :
(1H, d); 7.16 (2H, dd); 6.8 (2H, 1); 4.24 (2H, s); 4.01 (3H, s); 2.54 (3H, s); 2.34 3H, s).

15
EXAMPLE 362
'H NMR (d,-DMSO) & 10.97 (1H, s); 8.10 (1H, s); 7.83 (1H, 5); 7.52 (1H,
d); 7.27 (1H, d); 7.17 (2H, t); 6.94 (2H, m); 4.24 (2H, 5); 4.01 (3H, 5); 2.38 (31 ).
20 EXAMPLE 363

This illustrates the preparation of 2,6—dichloro-benzothiazole. (363).
2-Afnino-6-chlorobenzothiazole (15. 7g, 85mmol) in H3POy4 (85%)(470ml)
was heated to 100 degrees and dlSSOlVCd Then clear solution was cooled and vigorously
stirred by mechanical stlrrer NaNO, (17. 6g, 255mmol) in water (30ml) was added slowly
25  keeps the temperature below 0 degrees. Separately a solution of CuS04/5H,0(85g), NaCl
(107g) in water (350ml) was cooled to —5 degrees and stirred by mechanical stirrer. After
Potassium Jodide Starch paper’s color was disappeared Diazonium solution waé 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 MgSO4 and concentrated.Crude residue was
purified by silica gel chfomatography (H/A=4/1, 180g of silica gel) to provide title
compound 363 (7.46g, 48%). '
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he correspondi ng sul fonyl chlorides by the nethod of procedure 3. The
E:'ore}pounds \Rlere gurifiedyby chromat ography on silica gel. Table 37 A SO ~
B HN- i~o NNH O 15 Exanple M5 # ABCD (MFI) 369 d HC1H466I
370 HA C H 466 20 371 M HCO M 460 372 A HO M 480 EXAWPLE 369 'H
NVR (d6-acetone) 8 9.54 (br s, 1H), 8.82 (br s, 1H), 8.446 (d, J=8.8 25

8.129 (d, J=8.4 Hz, 1H), 2 Hz, H) 7.602 (dd, J=8.4,
|2_|Zi—lzl|_|)1i—l) 74(28(m oH) 73?7'@%%%-324& 7.252 (td, J=7.6,
1.2 He, 7.17 (Tids ilisBates thedréfaratidr) of IMBd(Md- 44@65cﬂ0rolggnz?§ﬁﬁé?if 370
"H N 6- 0), 8.10.643 (br s, 1H), 9.954 (br s, 1
H) , 79%”%%5‘“2{ P&, 1H), 7.885 (d, J=8.4 Hz, 7Z5L217(dd ngg

ST Rukdoinigh kil o 62000 handw&ws@mp@ g 7 106
=g (dichlg enzvvsueww36%65go29 4mmvPLEe<31ﬂDNfsmmmg6wa§@d@a%dbg9 31

Hz 10 , 7.928 (s, 1H),
S@I(Cm (Slbx 0 )71[?1) zﬁﬁxtuéz}%%as gtuzéile?r(qﬁeafed tg ig(l)_b ﬁzgreq_k@kfteép@élhr( S,

water (20rnl) was added to the reaction mixture, which was neutralized with 2N HCI. and

was extracted with AcOEt three times. And the organic layer was washed with Brine and

10 was dried over anhydrous MgSO,, and then concentrated. Crude residue was purified by-
column chromatography (CHCls/Acetone=9/ 1, 180g of silica gel) to afford 3,5-Dichloro-
4- (6-chloro-benzothiazol-2-yloxy)- phenylamme (364) as a black solid (4.52g, 49%).
1H NMR (300MHz, DMSO ds) 8 5.86(2H.br 5), 6.74(2H,s), 7.48(1H, dd,

J=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- tnﬂuoromethyl benzenesulfonamide (365).
A solution of 3,5- d1ch10r0 4- (6-chloro-benzoth1azol 2- yloxy)—

20 phenylamme (364) (2.0g, 5. 79mm01) and 3-chloro-4-
trifluoromethylbenzenesulfonylchloride (1.7g,-6.08rnmol) in pyridine (10ml) was stirred |
at room tempefature. 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 1ayef . |

. was washed by brine, dried over MgSO, and concentrated. Crude residue was purified by .

25  column chrornatography (H/A=4/1, 80g of silica gel) to afford title compound 363 (2 11 g,

: 65%) as a white solid. mp 82-84 °
'H NMR (400MHz,DMSO-dg) § 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—Dich10ro-N—[3,5-dic;h10ro-4-(6— _

chloro-benzothiazol-2—yloxy)-phenyl]benz_enesulfonannde (366).
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3H), 2.387 (s, 3H. M5 (MH 460.0. EXAMPLE 372 1H NWR (d6-acetone) 8 9.48
(E? s, | H),( 8.8|2-|)(br s,( 1H), 8.064 (s, | H), 15 7.707 (s, 1H), 7.45-7.40
(m 4k, 7.335 (dd, J=8.8, 2HZ 1H) | 7252 (td, J=7.6, 1.2 Hz, 1H), 7.19
(td. 358, 1.2 bz, 1) 2 3H) M H) 479.9. EXAMPLE 373 Usi ng

met hods similar to é‘PllHﬁﬂﬁ‘Pf éP digh °r°F%K@Chloé%bwpﬁwaz@bﬁ'@dgmsp@ﬂ@mhmd)| t ed

RS y | i ZI
Egﬁl]fg:?:_mmgggg agéh?he ra%jn:d(r)bl ?8551??&%%%%@1@911 aredgngﬁeé(;b%

concent r avm@lmediom@swaswmpd;aQO teppeiated fool 2-ad UWatehyvad Qe tﬁ@eCl fic

10
(2 "2 TPt R S0 CoRD R T eGR4 Reselopmiune pgabiea= 27,5
++ 49, 1twiee wiBDAROER. @rg’éﬂ& IZQerSVEIk*Washz&bﬂthe drbddover MpSO3ina +t+  73.6

73.7 +;+ 73.8 ++ 73.9 ++ 79.5 +++
concentrated.” Crude residue was purified by column chromatography (H/A=4/1, 80g of

silica gel) to afford title compound (366) (1.49g, 46%) as a white solid. mp73-75 °,
"HNMR (300MHz,DMSO-dg) & 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,
10 J=2.2Hz), 8.18 (1H, d, J=8.4Hz), 11.5 (1H, brs). MS (M+H) 553.

EXAMPLE 367

This illustrates the preparatlon of 3,5- -Dichloro-4-(6- methoxybenzothlazol-
yloxy)phenylarmne (367). o

15 Toa solution of 2-chloro- 6-methoxybenzoth1azole (prepared as described
by Wemstock et.al., J.Med.Chem.30: p1166 (1987)) and 4-Amino-2,6- dlchlorophenol
1.3g(available from Tokyo Chemical Industry Co., Ltd.) in DMSO(9rnl), was added

K,COj; 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 |
20 367 (1.43g, 56%). mp 158-160°

NMR (300MHz/CDCL3) 3 3.84(3H, 5), 3.85(2H, brs), 6.69(2H, §) 6.97(1H,
dd, J=2.6Hz, J=8.9Hz), 7.18(1H, d, J=2.6Hz),7.61(1H, d, ]=8.9Hz).

O/

. ' S
CF Cl
3 ' =N
N O
_ cl 00 cl

EXAMPLE 368
25 : 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-dichlor0—4-(6—methoxybenzothiazol—2-yloxy)pheny1amine (367)

(1.40g) in pyrdine (5ml), was added 2—CHloro—4—txiﬂuorobenzenesulfonamide 1.15g. The
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86 +++ 87.3 +++ 95 +++ .97 +++ 108.4 +++ 158 +++ 160 +++ 178 +++
179 219 +++ 233 +++ 2090 1 292 +++ 349 +++ 364 ++ 365 368 +++ .
EXAMPLE 374 Sel ected conpounds were admi ni stered to KK- Ay mce as a 0. 018%
(30 ny/kg) dietary adm xture in powdered diet and eval uated for

anti - di aH)é‘th‘Ee &fap Sired alggom té@@@ﬁam@ﬂ)r(’h Fhe betaon Kixcvizt 8as purifiedNagao, H.

phar macol S5 304 TErra ey kaon Siliee ¢ AeOEHIGTeoYS). ThyBodueohar ed 1o
Eﬂta: rergtcgldg%mgd ol hammggmesheti;ér@émﬁmﬂﬁi 363 (T@b 5982379) as2Pdo1dABL lp:)o@%anxarrpl e

7.3 ++ 178 ++ 179 ++ 219
# KKAy 4 u}():0156(?1 168

5 NMR (300MHz/DMSO-d6) & 3.79(3H, s), 7.00(1H, dd, J=2.9Hz, J=8.8Hz),
7.31(2H, s), 7.55(1H, 4, J=8.8Hz), 7.58(1H, d, J=2.9Hz), 8.00(1H, dd, J=1.5Hz, J=8.1Hz),
8.20 (1H, d, J=1.5Hz), 8.37(1H, d, J=8.1Hz), 11.59(1H, brs). MS (M+H) 583.

EXAMPLES 369-370

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

' o
o)
15

Example - MS
# A B C D (M
369 ciC H C  H 466
370 H C C H 466
20 371 Me H Cl  Me 460
372 Cl H C  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.
199



364 + 365 ++ (-) <10% (+) 10%to.20% (++) glucose |lowering >20% 202
Al'l publications and patent applications cited in this specification are
herein incorporated by reference as if each individual publication or
patent application were specifically and individually indicated to be
i ncorporated by reference. Although 5 the foregoing invention has been

described in sone detail by way \?\MMM and exanple for purposes
of clarity of understanding, it | y apparent to those of
ordinary skill in t'HeNmER gd6ﬂDMSlW5 ocﬁ@ﬁ&;ﬂﬁﬁﬁﬁ@% (Bf s, tifthyS7. bé‘é’ﬁdﬂ jLgn t hat
certain chan es and - nodifications muy be nade thereto ‘Wi thout™ départing

from t he il Fidt7-814 @ dpE ozt D, 7 88p éhded. 4diai 1HE), 7707 208 JE&QMD-L\NZSEH)CLAI NG

1. Aego hawi I e is
unsubgtrpggagdd?%gg : tufggﬁg(galﬁ%#ﬁh&ﬁbeg??éﬂgqééggibﬁig]@ﬁKééﬁgselected
from t he Hy; 0Hp, 7cp@s(dﬂ1 H&;}8 of Ht, GH)CB)186 ky -enBz, uﬁp M@QMHSB%G@OXY,

(C, -Co6)al kyl enam no, (C, -C6)al kylene-S(O k-, - -O-, -N(R") -
-N(R')C(O -, -S(Ok- and a single bond, mhereln R is a menber sel ected
fromthe group consisting of hyd )aIkyI (d - C8) het er oal kyl
and aryl (C,-C4)al kyl; and the sub@gzﬂ%gléigé~ an integer of from0O to 2; Y
is -NHS(O 2-; R |SE¢N1myQ%g[ f t sé g4 ng . of (hal ogen,
cyano, nitro, (C, - al kyl , C?%he}é%?gjlllég%/q1}b&%b%%2§’q%%iﬁ&9I_g }f'z »

- C( ONRL5H)6]. 92_uso)R)L47 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 (brs, 1H), 8.064 (s, 1H),

7.707 (s, 1H), 7.45-7.40 (m, 4H), 7.335 (dd, =8.8, 2HZ, 1H), 7.252 (td, J=7.6, 1.2 Hz,
1H), 7.19 (td, =8, 1.2 Hz, 1H) 2.425 (s, 3H). MS (M-H) 479.9.

EXAMPLE 373

Using methods similar to Lehmann, e al,, ibid., selected compounds

20 exiubited the following ICs values in 2 PPARy ligand binding assay utilizing [’H]-BRL |
49653 as the radioligand. iCso values are defined as the concentration of test compounds
required to reduce by 50% the specific binding of [> H]-BRL 49653 and are represented by

_ (-‘-) <30 uM; (++) <10 pM; (++) < 1 pM. | |

TABLE 38

Compound ICso(ul\’I)
4.1 4+
16.1 ++
27.3 : _ ++
27.5 : ++
49.1 ++
50.1 +H+
72.2 ++
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wherein Rl14 is a nenber selected fromthe group consisting of hydrogen,

(C -C8)alkyl, (C -C8)heteroal kyl, aryl and aryl (C, -C4).al kyl; R15 and R16
are nmenbers independently selected fromthe group consisting of hydrogen,
(C -C8)al kyl, (C -C8)heteroal kyl, aryl, and aryl(C 1 -C4)al kyl, or taken
together with the nitrog@mto which each is attached forma 5-, 6- or
7-menbered ring; R2 is supsjituted or unsubstituted phenyl; R3 is a menber
sel ected fromthe group consisting of halogen, cyano, nitro, and (C, '

- C8) al koxy; and the pharrBceutically acceptabl e sali#ss of the conpound. 2.
The conmpound of claim1, wherein 204 LLOYD WSE X is selected fromthe
group consisting of (Cl-C8)yal kyl ene, (Cl1-C8)al kyl erfgxy,

(CL- C6) al kyl enami no, (Cl-fGf al kyl ene-S(O k-, -0-, --§(Ok-, and -C(O -;
wherein R11 is a nenber selected fromthe group consisting of hydrogen,
(C1- cB8)al kyl, (G -C8)het®Brbal kyl and aryl (C 1 -CApakkyl; and the subscript
k is an integer of from 3t£ 2, Yis -NHS(O2-; RL is a nenber selected
fromthe group consisting”of hal ogen, cyano, nitro, 7Cl- C8)al kyl,

(G -C8)al koxy, -CC2R14, amd - C(O NR 5R16, wherein ,RL4 is a nenber sel ected
fromthe group consisting of hydrogen, (Cl-C8)alkyl, (Cl-C8)heteroalkyl,
aryl and aryl (Cl- C4) al kyl”9-R15 and R1G are nenbers +*fidependent |y sel ected
fromthe group consisting 9f hydr ogen, (C1-C8)al kyl, (Cl-C8)heteroalkyl,
aryl, and aryI(Cl-CA)aIkyP, or taken together wi th the nitrogen to which
each is attached forma 37,3 6- or 7-nenbered ring; +R2 is substituted or
unsubstituted phenyl; R3 is a nenber selected fromthe group consisting of
hal ogen, cyano, and (Cl- 2‘%) al koxy. 3. The conpound®of any one of clains
1-2, wherein X is a divalgnt |inkage selected ' :

s
108.4 R
158 - it
160 o T
178 ' o
179 s
219 b
233 At
1290 =
292 S
1349 -+

364 e
365 et
368 it

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 364:21 1-219). The change in serum glucose

levels compared to untreated control animals is exemplified in Table 39.
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“is attached forma 5-

fromthe group consisting of (Cl-C6)alkylene, (Cl-C6)alkylenoxy, -0-, and
-C(O-. 4. The conpound of any one of clains 1-3, wherein R is a nenber
sel ected from the group consisting of halogen, cyano, (Cl-C8)alkyl,
(C1-C8) al koxy, -CO02R14, -C(O)NRlSng, wherel n R14 is (Cl1-C8)al kyl and R15
and R16 are nenbers independently s 2from t he group consisting of
hydrogen and (Cl-C8) al kiyansie #aken toget her wi tFEKE L.id09en to whi ch each
lIgﬂrrenber ed ring. 5. 8;#%8{5{1(1 of any one of
claims 1-4, wherein Art |%7%ubst|tuted 3-quinolinyl++with fromone to two
substi tuents sel ected froi’c}&he group consi sting of hal ogen, -0OCF3, -OCH,
- C -06)al kyl, -CF3, )al kyl, and - NQ2. LLOYDW SE 6. The conpound
of any one of clains 1-5,1mherein t he conmpound i s represented by a formula
sel ected fromthe group conS|st|ng of BRR RZ WY RR3 i Ar~~ Ar X R3
Ar'\ RL R and R1 (1a) ##b) (1i) 7. The conpound+of any one of clains
1-6, wherein X is a divalept linkage selected fromthe group consisting of
-0-, -CH2-, and -C(O-. 8. The conpound of any one of clains 1-7, wherein-
R2 is substituted phenyl , b 364nherein the substituents+nunber fromone to
three and are i ndependen%é/_ selected fromthe group consisting of hal ogen,
-OCF3, -OH, -Q(C -C8)al kyt®” -c(O-(C1-C8)al kyl, -CN*-(C,-C8)al kyl, - CF3
and -NH2. 9. The ¢ Q . ef o C r|nR2|s
unsubsti tut ed phenggltm\qw( %(Z%éf%%@ ﬁ )Jlg&{ggl %1 er&in Xis -0-. 11.
The conpound of claim11, wherein the formula is
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YRz Ar X Rl 12. The conmpound of claim1, wherein the fornula is 206
LLOIDWSE RB\ YW R2 i Ar, XRL and Xis -0-, -CH2 or -C(O-; Yis
-NHS(O 2-; R is a nenber selected fromthe group consisting of hal ogen,
cyano, (C1-C8) alkyl, (Cl-Cg)al koxy, -CO2R14, -C(O NRL5R 6 wherein R14 is
(Cl1-C8)al kyl and R15 and R16 are nenbers independently selected fromthe
group consi sting of = - n together wth the

ni trogen to which e%@%qm?%%g?tégﬁ%%&%? %ﬂélﬁéhs %&e(%l%ﬁglﬁﬁ%? SFPPRGC R2 i s
subst i t uthsteipfrsagoratwh by e¢farenbeasifilbadh indandual pubtivariof bopateiephBcdibhee and

i ndependent | v _sel ected fromt i st f_hal - OCF3,
"o, RO L L LR SR ety
- NH2i 5R3 theforeddied R ehtiNhdsNR e HOURLEPRSIoHd C{(_}??alic]?}lé AT 1o Ad

(C -C8)al koxy. 13. The conpound of any one Oor use as a
medi camerskample foppepagrs if clapity obwplersinigng ipphidk beeedily gapatent actept @bl e

exci pi ent__a Jconmpound of . any. ope of clajns 1-12. 15. The conposition of
cl ai m 14 RE RIF BTEC dB e B Tne 1B Pre bl aptaton i cerai shanghp and
conposi t ingsdifEatRnY nafbehadel therd WihdkR depBeAEHAnt e sHRABPSIdE GRS 1N an

appended claims.
10
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oral admnistration format. 207 LLOYD WSE 17. The conposition of claim
14, wherein the conposition is in a parenteral admnistration format. 18.
The conposition of claim 14, wherein the conpositionis in at [ZLI IS
adm nistration format. 19. Use of an efficacious anmpbunt of a compoun ot
any on aims 1-12 in the manufacture of a nmedi canent for preventing
or nod ]%H\% a condition nediated by PPARy in a host. 20. The use of
claim19, wherein said condition is a netabolic or inflammtory disorder
and sai d host is &compowid lpeingdhe fbrimuéam t he group consi sting of humans,
dogs, nonkeys, mce, rats, horses and cats. 21. The use of claim 19,
wherein said nedicanent is for preventing the onset of a PPARy-nedi ated
condition. 22. The use of claim 19, whergin thegcondjtion is selected from
the group consisting of obesity, hyperchafestgérolem™a. hyperlipi dem a,
hyper|ipoproteinenia, inflammatory conditiorfs;]and nonfy nsulin dependent
di abetes nellitus. 23. Use of an efficac|jous anpunt of a conpound of any
one of clainms 1-12 in the nanufAacture pi cament for treating or
preventing non-insulin dependent diakétes netlitus in a host. 24. Use of
an efficacious anount, of a conpound in accordance with any one of clains
1-12 in the manuf%R&¢fe of a nedicament for treating a condition sel ected
fromthe group ¢ i St 0] rLhritdis and at herosclerosis in a
host. 25. The use&gﬁé gtﬁf;ﬁgﬁtgﬁtg?Qggﬁﬁhngitéth?gﬁlF%Wel’r ein the host is human,
dog, nonkey, nouse adiatlenhiorkege saleatat frofd0iE: gro@yYEondlsBing 02 6C,-Co)alkglense of

of ot aithe CorRAEo 6 o Bl oy B S sFarc G atton

f or mat ..N(R'")C(0)-, -S(O)- and a single bond,

wherein R'' is a member selected from the group consisting of hydrogen,
(Ci-Cy)alkyl, (Cl-Cs)heteroalkyl and aryl(C,-Cy)alkyl; and the subscript k is an integer of from 0
to 2;

Y is -NHS(O);-;

R' is a member selected from the group consisting of halogen, cyano, nitro, (C;-
Cy)alkyl, (C;-Cg)alkoxy, -C(O)R'?, -CO,R', -C(O)NR'’R'S, -C(O)R",

wherein

R'* is a member selected from the group consisting of hydrogen, (C;-Cg)alkyl,
(C,-Cg)heteroalkyl, aryl and aryl(C,-Cy)alkyl;

R'® and R'® are members independently selected from the group consisting of
hydrogen, (C;-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;

R? is substituted or unsubstituted phenyl;

R’ is a member selected from the group consisting of halogen, cyano, nitro, and
(C,-Cg)alkoxy;

and the pharmaceutically acceptable salts of the compound.

2. The compound of claim 1, wherein
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28. The use of any one of clains 19-26, wherein the conposition is in a
parenteral admnistration format. 29. The use of any one of clainms 19-26,
wherein the conposition is in a topical admnistration fornat. %%D;m&use
of any one of clains 19-26, wherein the conmposition is in unit c}‘ose

format. 31. A co : nArI IS
substituted or u%ﬁsb%% Pﬁ (glgﬂqt e%mﬁz& (ﬂ?ﬂig{;}% E?(&Jgé)ﬁg%%ﬁg’(km%{kﬁlae RXs an

i nt eger(Cf+Cryalltyléranidno, YCh-$36)aINH$(r®)SKQ)k RD -| S(@)prpmdeC(Op| ect ed from the group
consi sting of hydr ogen (Cl-Cs)al k

hal nitro,
(Cl1- C8) al koxy, - AR a@% cteg,ﬁ@m@e@'wp@on%ﬁ E’e?fr){hyﬁl‘lgeps(ca menber

sel ect RIKS PR S
(C1- CB?%%{“égomadl kt@ﬁ),gétgﬂré k‘“}and a?§@98§fa@}¥%ﬁ§?f‘é§ uglélc(qj:pp’[Rll(E%S %Iﬁgl 1%0%frr%mr9etr?bers

i ndeperident |y sel ect ed fromthe group consisting of hydrogen, (Cl-Cs)alkyl,
(C1l-Cs) heteroal k é/(h% and aryl (C 1-C4)al kyl, or taken together with
the nitrogen to |ch gacn‘ts attached forma 5-, 6- or 7-nenbered ring; z

Ri s substituted at'ivasudishdrkelbaed ﬁbﬁlrthé groquand;étia‘gEéf\l%lS@en l&}}arh& nﬂrdTEG‘JPer
sel ect ed fromthe %r oup consj,stin | pgen, cyano, nitro,

Cg) al Koxakylatfa-endkprartBeBut 3t @M’%cgpta able salts of the corrpound 32.
The corrpound of ¢l &L31, wherein X is -S-. 33. The conpound of any one of
clainms 31-32, vvherel n R' i s hal ogen. 34. The conpound of any one of clains
31-33, wherei n AR'“iisa sainbei teldced frar thef gromp camstihg of wirsgans (T +0Qnlks],

"o, (ertoRreRgn AR CrhetiShpound of | any one of el ains 31 34
wherein the compquifdnd R'TRBHREMRESHdependently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, (C,-Cg)heteroalkyl, aryl, and aryl(C,-C,)alkyl, or taken together with the
nitrogen to which each is attached form a 5-, 6- or 7-membered ring;
R?is substituted or unsubstituted phenyl;

R? is a member selected from the group consisting of halogen, cyano, and (C;-

Cg)alkoxy.

3. The compound of any one of claims 1-2, wherein X is a divalent linkage selected

from the group consisting of (C;-Cg)alkylene, (C;-Cg¢)alkylenoxy, -O-, and -C(O)-.

4, The compound of any one of claims 1-3, wherein R' is a member selected from
the group consisting of halogen, cyano, (C;-Cg)alkyl, (C;-Cg)alkoxy, -CO,R", -C(O)NRPR'®,

wherein

R'*is (Ci-Cg)alkyl and R'® and R'® are members independently selected from the group
consisting of hydrogen and (C;-Cs)alkyl or taken together with the nitrogen to which each is

attached form a 5- or 6-membered ring.

5. The compound of any one of claims 1-4, wherein Ar' is substituted 3-quinolinyl
with from one to two substituents selected from the group consisting of halogen, -OCF;, -OH,

-O(C;-Co)alkyl, -CFs, (Ci-Cs)alkyl, and -NO,.
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by a fornula selected fromthe group consisting of RBRZ R2 \ y~R2\ Y R3
\' Av'~ Al '"I-, X/ A\ RBX R RlL and RL (la) (Ib) (li) 36. The corrpound
of any one of clains 31-35, wherein Xis -S- and Y is - NHSO2- gg_CﬁZD
phenyl . 37. The conpound of claim 31, wherein R2 is substitute enyl and
wherein the ¢ sub pjri}gr t t]
sel ected from t h?ﬂgroﬁgﬁcﬁ:gﬂgl st |0nﬂce quz} ‘Hﬂ? 50wthQ{e %gmﬁéﬁd 1@?{%@&%@ Hyk |,

- C( O - (AQorghatleyted fm@l\the-g@@pm}mﬂnhg/d)f CF3 and -NH2. 38. The corrpound of
claim 31, wherein the fornula is 210 LLOIDWSE R3 Y~ R2 Ar X Rl 39.
The conmpound of claim 38, wherein Xis -S-. 40. The conmpound of any of
clainms 38-39, wherein R s hydrogen; R2 is substq:tuted phenyl wherei n t he
phenyl is substituted with|hal ogen, (C, -C8) al kyI| or -CF3; and R3 |s‘
hal ogen. 41. The conpoun 0,40, wheregkQ AL Y is substjtuted
2- benzot hi azol yl . R

Ar!
~ y

R ’ R!
(Ia) (Ib) (i)
7. The compound of any one of claims 1-6, wherein X is a divalent linkage selected

from the group consisting of -O-, -CH,-, and -C(O)-.

8. The compound of any one of claims 1-7, wherein R is substituted phenyl,
wherein the substituents number from one to three and are independently selected from the group

consisting of halogen, -OCF3, -OH, -O(C;-Cg)alkyl, -C(0)-(C,-Cs)alkyl, -CN, -(C;-Cg)alkyl, -

CF; and -NH,.

9. The compound of any one of claims 1-8, wherein R? is unsubstituted phenyl.
10. The compound of claim 7, wherein X is -O-.
11. The compound of claim 1, wherein the formula is

3

R Y\ .
Ar1\
X
R

12. The compound of claim 1, wherein the formula is
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42. The conpound of any one of clainms 31-41 for use as a nedi canent. 43. A
conposition conprising a pharnmaceutically acceptabl e excipient and a
conpound of any one of clains 31-42. 44. The conposition of cl a%LrB\%ﬁ ISE
wherein the conposition is in an oral adm nistration format. 45: &
conposition of claim43, wherein the_gonposition is in a parenteral
admnistration format. 46. The corrpo@i g i my43, wherein the
conposition is in a topical adm nistrath 47> rThe conposition of
claim43, wherein the conmposition is in it doge format. 211 LLOYD W SE
48. Use of an efficacious anmount ,af a co
in the manufacture of a nedi canent [ ng or nodulating a condition
medi ated by PPAR? in a host. 49. The& use infaccordance with clai m48,
wherein said condition is a netabolic or inflamuatory disorder and said
host is a mammal selected fromthe group coRlisting of humans, dogs,
nonkeys, mce, rats, horses and cats. 50. The use in accordance w th any
one of clainms 48-49, wherein said nedicanment is for preventing the onset
of a PPARy-nedi ated condition. 51. The use in accordance with any one of
clains 48-49, wherein said condition is selected fromthe group consisting
of NI DDM obesit yX hydrercho?es{@)-ol eni a, hyperli pi deni a,

hyper | i popr ot ei ne‘f’“l@%\ﬂ'i&d ammat ory condi tions, and non-insulin dependent

di abetes nellitus. 52. g of an efficacious anobunt of a conpound in
accordance with aRlS/is omeenatfer selketedrirofilthd group cohwdstimgrofthatoiger, & yado, #Ced) canment

for treatin diti al fstggm t he group consisting of rheunmatoid
arthri tqﬁéyla&d@ﬁg?Wsé¢§F si ﬁ{) st. 53. The use of claimb52, wherein
the host is a manggdreinel ected fromthe group consisting of humans, dogs,

nonkeys, mce, ratg, horses and cats. 54. The use of any one of clains
48-52, wherein tHR nedhceniky! and R oepmdiRataseimemberstingsiperdently selaited frat tha.

ngr .nzr%rééllgpe?og{sisﬂﬂg of H?dr%enceln%i (E?—d;?a_ll?y% or Yawl}grrl oiggthterh \;evitHFf\l(ljei &%ﬁ&e@f toiwshich each

1s attached form a 5- or 6-membered ring;

R’ is substituted phenyl, wherein the substituents number from one to three and
are independently selected from the group consisting of halogen, -OCF;, -OH, -O(C;-Cg)alkyl,
-C(0)-(C,-Cy)alkyl, -CN, -(C,;-Cg)alkyl, -CF; and -NH;;

R’ is selected from the group consisting halogen, cyano, and (C,-Cs)alkoxy.

13. The compound of any one of claims 1-12 for use as a medicament.

14. A composition comprising a pharmaceutically acceptable excipient and a

compound of any one of claims 1-12.
15. The composition of claim 14, wherein the composition is in unit dose format.

16. The composition of any one of claims 14-15, wherein the composition is in an

oral administration format.
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parenteral admnistration. 56. The use of any one of clains 48-52, wherein
the nmedicanent is formulated for oral admnistration. 212 LLOYD WSE 57.
The use of any one of clains 48-56, wherein the nedicanent is i&dﬂ)%{s

dosage for rrat 58. A conpound having the formula: R3 Y *' ~ Ar FRl

wherein Ar' j5 a I i pts

sel ected f rom t h@ﬁﬁ&rﬂfysg%ﬁ&fg{a%942?“ﬁa otfl%g&h?(‘%%éﬁs Wﬁﬂe‘ﬁﬂ? - Co) al kyI
- CF3, (admig8yratidayformatCO2H, - CO2CH3 and -NOZ Xis -0-, -NH, or -S;
is-NHS02-; R is a nenber selected fromthe group consi sting of hal ogen,
(G -C8)al kyl, (Cl- C8)heteroal kyl and (C -C8)al koxy; R2 is a phenyl group
having fromi®.to HlsadnmdsttioemfslaﬁﬂI169Wbdeiﬁ1rtbmdrh@(;sglidznilsb in stclji\lpﬁaﬂc;:gg of
hal oge C -C8)al kyl, -C(O-(C -C8)al kyl, -CN, - ,

(C _?)8) WStraté‘HHfO;RﬁQq and R3 is selected fromthe group consisting of

hal ogen, net hoxy and trifluoronmethoxy and the pharmaceutically acceptabl e

The conpound of claim58, wherein the fornula
;sgl '[2?.30[L'[C):]{%9\3\(V) df(§n§?19 164Gious /ameunt of a compound of any one of claims 1-12 in the

manufacture of a medicament for preventing or modulating a condition mediated by PPARYy in a

host.

20. The use of claim 19, wherein said condition is a metabolic or inflammatory
disorder and said host is a mammal selected from the group consisting of humans, dogs,

monkeys, mice, rats, horses and cats.

21. The use of claim 19, wherein said medicament is for preventing the onset of a

PPARy-mediated condition.

22. The use of claim 19, wherein the condition is selected from the group consisting
of obesity, hypercholesterolemia, hyperlipidemia, hyperlipoproteinemia, inflammatory

conditions, and non-insulin dependent diabetes mellitus.

23. Use of an efficacious amount of a compound of any one of claims 1-12 in the
manufacture of a medicament for treating or preventing non-insulin dependent diabetes mellitus

in a host.

24. Use of an efficacious amount of a compound in accordance with any one of
claims 1-12 in the manufacture of a medicament for treating a condition selected from the group

consisting of theumatoid arthritis and atherosclerosis in a host.

25. The use of any one of claims 19-24, wherein the host is human, dog, monkey,

mouse, rat, horse or cat.
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VC O NW and wherein Ais a nmenber selected fromthe group consisting
of d and CF3; BisH E is a nenber selected fromthe group consisting of
H d and CF3; Dis a nenber selected fromthe group consisti n&é%ld,@g‘ld
CH3; Vis a nenber selected fromthe group consisting of H F an ; IS

a menber selgcte - oS4 nd CO2CH3i and Wis
a nmenber sel%gt e?lﬁe{%ﬁoﬁfﬁ@y%ﬁe’éﬁ%l@ﬁﬁ:@é 4| %e%;nﬁe h%_ﬁs %ﬂﬁf’—?'and CO2CH3. 60.
The conpound of claimb59, wherein Ais selected fromthe group consisting

of d and CF E 4 I . nsisting.ef C. and 3; Dis
Hor oo v s o TReRE Bk e (BN o HReERE EhtBdifin, dn 8F CeiTar m so.
wher ei mdainstra@drefotrast. f rom t he group consisting of d and CF3, Eis O; D
isHor CH3; Vis d; and U and Ware each H 62. The conpound of claim 59,
wherein Ais selected fromthe group consisting of d and CF3, Eis d; D

is Hor CH3;28/ i STKd yseafidnyomnel AMiArse 9636 Wheteir’thd cbiabidi SEn a®3rentdifl
conmpound aof. claim59, wherein Eis O and Vis C. 64. The conpound of

cl ai m FIMIP§ERHOYNRs O . 65. The conpound of any one of claims 58-64 for
use as a nedicanent. 66. A conposition conprising a pharmaceutically
accept abl e exci pient and a conf‘pound of any one of clains 58-64. 67. The
conposi tion SF cl Hiskseef apnerceelitlaims 190 apteibihe cemppsiton isriaj topical

adm ni siyratiQitiod @HIRL - 68. The conposition of claim66, wherein the
conposition Is I1n a parenteral admnistration format. 69. The conposition
of claim66, wherein the conposition is in a topical

30. The use of any one of claims 19-26, wherein the composition is in unit dose

format.

31. A compound having the formula:

R

3 /\ R1 Y.
\\K \R2

SN Z

X

wherein Ar' is substituted or unsubstituted 2-benzothiazolyi,

X 1s -S(O)k-; and k is an integer from 0 to 2.

Y is -NHS(O),-;

R' is a member selected from the group consisting of hydrogen, halogen, cyano,
nitro, (C,-Cg)alkyl, (C;-Cg)alkoxy, -CO,R"*, -C(O)NR'’R'®, and -C(O)R",

wherein R'*is a member selected from the group consisting of hydrogen, (C;-
Cg)alkyl, (C;-Cs)heteroalkyl, aryl and aryl(C;-Cy)alkyl; and R'® and R'® are members
independently selected from the group consisting of hydrogen, (C,-Cs)alkyl, (C;-Cg)heteroalkyl,
aryl, and aryl(C,-Cs)alkyl, or taken together with the nitrogen to which each is attached form a

5-, 6- or 7-membered ring;

R’ is substituted or unsubstituted phenyl;
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adm nistration format. 70. The conposition of any one of clains 66-69,
wherein the conposition is in unit dose format. 71. Use of an efficacious
anount of a conpound of any one of clainms 58-64 in the nmanuf amgjlsg
medi canment for preventing or treating a condition nedi ated by in
host. 72. The usepDf | ' ' L€ t.is for preventi,ng
the onset of a S%Aﬁf%%heg%rgglg(g\g@g%m @Fg?\du%fgﬁ Q%Iﬁrg%;hélb@? n,C(i(grch%m?t o erein
sai d cdfgiGs)akoxysaskl ected fromthe group consisting of obesity,

hyper chol esterol e a, hyperlipi dem a, hyper]| i poprotei nem a, inflamuatory
condi tions, and ntgﬁpb?{gﬁf?‘ﬁl-ca %é??&@ﬁbleéﬁg%%étggc?@l’?‘mdus. 215 LLOYD W SE

74. The use of claim 71, wherein said condition is a netabolic disorder or
an inflammatgry condition. 75. Use of an efficacious anmount of a conpound
of any one o}oz'cl a IFFBCOS‘@OG‘ﬂdPﬁCl?WégLﬁﬁ}FFﬁ?IQQ"t Bre-of a nedicament for treating
or preventing non-insulin-dependent diabetes nellitus in a host. 76. Use
of an efficagi ous_anount of conpound of _any one of clains 58-64 in the
manuf act ur e a hRioRneund O?B‘?‘y e C{aiys éléénﬂh?rF@rRslélhé]@g@H fromthe
group consisting of rheumatoid arthritis and atherosclerosis in a host.

77. The use jn accordance with any ogne of clainms 71-76, wherein said host

is a mammli%sel ebie@ YR chanyeisl ctaims B E B8 nyherinimansnbstibips, withh fikey s |
mce, T L c it n ne of

Cl ai s B o HROLRERLANE sple Bl rofbtne F o i LR D Gl O e

adm ni SEa@akylorCFs76C-Thelkys end AN@Qgcor dance with any one of clains 71-77,
wherein the nedicanent is fornulated for parenteral adm nistration. 80.
The use in accordance with any one of clainms 71-77, wherein the nedi canent
is fornul at3¥d f dFheoromipoaddiofiarst oretdfeiaim8l1-3Fhehersin the canpamdan espravented any

one of bCyI aa%o%uﬁlls_epegfed%o% (fahlengroslﬁ)l ((:jonrsrggrllgc gpe nt is

2
2

R R R
Y2 Y RS v
1 1
Ar \ Ar \ AI’1
X X RS ™~ X
} , . , and .
R R R

(la) (Ib) i)

36. The compound of any one of claims 31-35, wherein X is -S- and Y is -NHSO,-
and R? is phenyl.

37. The compound of claim 31, wherein R? is substituted phenyl and wherein the
substituents number from one to three and are independently selected from the group consisting
of halogen, -OCF3, -OH, -O(C,-Cg)alkyl, -C(0)-(C,-Cs)alkyl, -CN, -(C;-Cg)alkyl, -CF; and
-NH,.

38. The compound of claim 31, wherein the formula is
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in unit dosage format. 82. A conpound of any one of any one of clains

58- 65, wherein said conpound is a nodul ator of PPARy. 83. The conpound of
claim 82, wherein said nodul ator has an 1C50 less than 1 .tM El;&\’ gg
WSE 84. A conmpound having the formula: R3 Y**'~ R2 Ar RL (IlI in
Ar' is substl tuted or unsubstituted §3 benzot hiazolyl; X is-S; Yis
-NH-S2-; R is a nenber selected fronwthe i sting of hal ogen,

(C, - C8)a| kyl, (Cl- C8)heteroal kyl, (Ci Nov SE(@)RM, - CO2R14,
-C(O NR15R16, -S(Op-R14 and -S(O g NR 1 i s a phenyl group having
fromO to 3 substituents selectegdafromt g consisting of hal ogen,
-OCF3, -OH, -Q(CL-C8)al kyl, -C(O)-(6i e8) arky” -CN, -CF3, (Cl-C8)al kyl
and -NH2i R3 is selected fromthe grdup cons st ng of hal ogen, nethoxy and
trifluoronmethoxy; and the pharnaceutically acceptable salts thereof. 85.
The compound of claim84, wherein Ar' is a 2Rbenzot hi azolyl group having
from 1 to 3 substituents selected fromthe group consisting of hal ogen,
-OCF3, -OH, - C1l -Co)alkyl, -CF3, (C-C8)alkyl and -NO2; R is a nenber
selected fromthe group consi sti ng of hal ogen, (Cl- C8)al kyl, (C

1-C8) hetero yl nd R?2 .is,a phenyl group having fromO to
3 substi tuzinét(s se c?ufl%%nalfa ér%}&eﬁmg?ﬁ?i's{'i ng of hal ogen, -QOCF3, -COH,
-G -C8)al kyl, C(O) (C 1-C8)al kyl, -CN, -CF3, (C 1-C8)al kyl and - NHZ;

and R3is s ct romth [ ou onsi.sting,of . hal ogen, nethoxy and
trifluor orret{()gxyeﬂ%comﬁ%mgc?gﬁ uﬁfa&%}fnsa?%/ggo BN ¢ ai s 84-85 for use as a

medi canent . R' is hydrogen;

R* is substituted phenyl wherein the phenyl is substituted with halogen, (C;-Cyg)
alkyl, or -CFj3; and

R? is halogen.

41. The compound of claim 40, wherein Ar' is substituted 2-benzothiazolyl.
42. The compound of any one of claims 31-41 for use as a medicament.
43, A composition comprising a pharmaceutically acceptable excipient and a

compound of any one of claims 31-42.

44. The composition of claim 43, wherein the composition is in an oral administration

format.

45. The composition of claim 43, wherein the composition is in a parenteral

administration format.

46.  The composition of claim 43, wherein the composition is in a topical

administration format.

47. The composition of claim 43, wherein the composition is in unit dose format.
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87. A conposition conprising a pharmaceutically acceptabl e excipient and a
conpound of any one of clainms 84-85. 217 LLOYD WSE 88. Use of an
ef fi caci ous anmount of a conpound of any one of clains 84-85 in iiﬁ?
manuf acture of a medi canent for preventing or treating a condit BEdPh¢t ed

by PPARy i 8 laim 8 in said gedi t i
For proventi By  navorcn oty Rl ol P bR storees R G IRG; ' °

cl ai m 8Banutheneiof asaddicancend fdrippsvehSng el edeatify Deordiiondhlifie€ BRPPARYNE a Of
obesity, hyperchol esterol em a, hyperlipidem a, hyperlipoproteinen a,

inflanﬂﬁFbry condi tions, and non-insulin dependent diabetes nellitus. 91.
The use of claim88, wherein said condition is a netabolic disorder or an

inflammatory condition. 92. The use of c|laim88, wherein the condition is
non-i nsul i n” tepenbinisedn agrordagce wth claimds, wherernaaid eandgiondn g mstabodit ol ai s
88-92, j [ ' I . consi sting of
nurans, e e eddtPSh (a RodRTRuhE SALAG FbRThe Lo SRR WL Fha T,
93, whetogsmomleysamee] ratsshédrseseemnd c@s. Use of an efficaci ous anobunt of a
conpound of any one of clains 84-85 in the manufacture of a nedi canent for
treating a condition selected fromthe group consisting of rheumatoid
arthritis amd.at HErcoselieaasrdancewithhupene oO@aimEHis-4% evhefeimbald afedicafnest 8i NS

88- 95, erein.the nedic is formulated for oral admnistration. 97.
The usé%ngﬁﬂvngﬁge8?“%ngﬁgkgﬁﬂg%vmaﬁgF@ﬁﬁmthe nmedi canent is fornul at ed
for topical admnistration. 218 LLOYD WSE 98. The use of any one of
clainms 88-95, wherein the nedicanent is fornul ated for parenteral

admi ni strat !Soln_. 9Y1® UidN BLOTGRCARYN GAY OBF OqlametSel gdieraihend ponditien is
medi cangRktel $rdnd thebrbuf@SRBANg of NIDDM, obesity, hypercholesterolemia, hyperlipidemia,

hyperlipoproteinemia, inflammatory conditions, and non-insulin dependent diabetes mellitus.
52. Use of an efficacious amount of a compound in accordance with any one of
claims 31-41 in the manufacture of a medicament for treating a condition selected from the

group consisting of rheumatoid arthritis and atherosclerosis in a host.

53. The use of claim 52, wherein the host is a mammal selected from the group

consisting of humans, dogs, monkeys, mice, rats, horses and cats.

54. The use of any one of claims 48-52, wherein the medicament is formulated for

topical administration.

55. The use of any one of claims 48-52, wherein the medicament is formulated for

parenteral administration.

56. The use of any one of claims 48-52, wherein the medicament is formulated for

oral administration.
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format.

57.

58.

LLOYD WISE

The use of any one of claims 48-56, wherein the medicament is in unit dosage

A compound having the formula:
R3
R2
Ar1\
X

R1

wherein Ar' is a 3-quinolinyl group having from 0 to 3 substituents selected from

the group consisting of halogen, -OCF3, -OH, -O(C,-C¢)alkyl, -CF;, (C,-Cg)alkyl, -CO,H,
-COzCH; and -NOz;

X is -O-, -NH-, or -S-;
Y is-NH-SO5-;
R' is a member selected from the group consisting of halogen, (C,-Cs)alkyl, (C;-

Cs)heteroalkyl and (C;-Cg)alkoxy;

R’ is a phenyl group having from 0 to 3 substituents selected from the group

consisting of halogen, -OCF;, -OH, -O(C;-Cg)alkyl, -C(O)-(C;-Cg)alkyl, -CN, -CF3, (C;-Csg)alkyl

and -NH,; and

R’ is selected from the group consisting of halogen, methoxy and

trifluoromethoxy and the pharmaceutically acceptable salts of the compound.

59.

The compound of claim 58, wherein the formula is

213



LLOYD WISE

\

W
and wherein
A is a member selected from the group consisting of Cl and CF3;
Bis H;
E is a member selected from the group consisting of H, Cl and CF;;
D is a member selected from the group consisting of H and CHj;
V is a member selected from the group consisting of H, F and Cl;
U is a member selected from the group consisting of H, CH; and CO,CHj3; and
W is a member selected from the group consisting of H, Cl, CO,H and CO,CHs.

60. The compound of claim 59, wherein A is selected from the group consisting of Cl
and CF3, E is selected from the group consisting of Cl and CF3; D is H or CHs; V is Cl; and U
and W are each H.

61. The compound of claim 59, wherein A is selected from the group consisting of Cl
and CF3;, Eis Cl; D is H or CHj3; V is Cl; and U and W are each H.

62. The compound of claim 59, wherein A is selected from the group consisting of Cl
and CF;, E is CI; D 1s H or CHs; V is Cl; and U and W are each H.
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63. The compound of claim 59, wherein E is Cl and V is CI.

64. The compound of claim 59, wherein V is Cl.

65. The compound of any one of claims 58-64 for use asa medicament.

66. A composition comprising a pharmaceutically acceptable excipient and a

compound of any one of claims 58-64.

67. The composition of claim 66, wherein the composition is in an oral administration

format.

68. The composition of claim 66, wherein the composition is in a parenteral

administration format.

69.  The composition of claim 66, wherein the composition is in a topical

administration format.

70. The composition of any one of claims 66-69, wherein the composition is in unit
dose format.
71. Use of an efficacious amount of a compound of any one of claims 58-64 in the

manufacture of a medicament for preventing or treating a condition mediated by PPARy in a

host.

72. The use of claim 71, wherein said medicament is for preventing the onset of a

PPARY- mediated condition.
73. The use of claim 71, wherein said condition is selected from the group consisting

of obesity, hypercholesterolemia, hyperlipidemia, hyperlipoproteinemia, inflammatory

conditions, and non-insulin-dependent diabetes mellitus.
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74. The use of claim 71, wherein said condition is a metabolic disorder or an

inflammatory condition.

75. Use of an efficacious amount of a compound of any one of claims 58-64 in the
manufacture of a medicament for treating or preventing non-insulin-dependent diabetes mellitus

in a host.

76. Use of an efficacious amount of a compound of any one of claims 58-64 in the
manufacture of a medicament for treating a condition selected from the group consisting of

rheumatoid arthritis and atherosclerosis in a host.

77. The use in accordance with any one of claims 71-76, wherein said host is a
mammal selected from the group consisting of humans, dogs, monkeys, mice, rats, horses and

cats.

78. The use in accordance with any one of claims 71-77, wherein the medicament is

formulated for topical administration.

79. The use in accordance with any one of claims 71-77, wherein the medicament is

formulated for parenteral administration.

80. The use in accordance with any one of claims 71-77, wherein the medicament is

formulated for oral administration.

81. The use in accordance with any one of claims 71-80, wherein said medicament is

in unit dosage format.

82. A compound of any one of any one of claims 58-65, wherein said compound is a
modulator of PPARY.
83, The compound of claim 82, wherein said modulator has an ICsg less than 1 puM.
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84. A compound having the formula:

R3
Y.
Y 2
Ar1\
X
R1
(I)
wherein Ar' is substituted or unsubstituted 2-benzothiazolyl,
X is-S-;
Y is -NH-SO;-;

R' is a member selected from the group consisting of halogen, (C;-Cg)alkyl, (C;-
Cg)heteroalkyl, (Ci-Cg)alkoxy, -C(O)R'?, -CO,R™, -C(O)NR'’R'®, -S(0),-R'* and -S(O),-
NRISRI();

R?is a phenyl group having from 0 to 3 substituents selected from the group
consisting of halogen, -OCF3, -OH, -O(C;-Cs)alkyl, -C(0)-(C,-Cg)alkyl, -CN, -CF3, (Cy-Cy)alkyl
and -NH,;

R’ is selected from the group consisting of halogen, methoxy and

trifluoromethoxy; and the pharmaceutically acceptable salts thereof.

85. The compound of claim 84, wherein Ar' is a 2-benzothiazolyl group having from
1 to 3 substituents selected from the group consisting of halogen, -OCFs, -OH, -O(C;-Cg)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
substituents selected from the group consisting of halogen, -OCF3, -OH, -O(C,-Cs)alkyl, -C(O)-
(C-Cg)alkyl, -CN, -CFs, (C;-Cg)alkyl and -NH,; and R’ is selected from the group consisting of

halogen, methoxy and trifluoromethoxy.
86. The compound of any one of claims 84-85 for use as a medicament.

87. A composition comprising a pharmaceutically acceptable excipient and a

compound of any one of claims 84-85.
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88.  Use of an efficacious amount of a compound of any one of claims 84-85 in the
manufacture of a medicament for preventing or treating a condition mediated by PPARY in a

mammal.

89. The use of claim 88, wherein said medicament is for preventing the onset of a

PPARy-mediated condition.

90. The use of claim 88, wherein said condition is selected from the group consisting
of obesity, hypercholesterolemia, hyperlipidemia, hyperlipoproteinemia, inflammatory

conditions, and non-insulin dependent diabetes mellitus.

91. The use of claim 88, wherein said condition is a metabolic disorder or an

inflammatory condition.

92. The use of claim 88, wherein the condition is non-insulin dependent diabetes
mellitus.
93. The use of any one of claims 88-92, wherein said host is a mammal selected from

the group consisting of humans, dogs, monkeys, mice, rats, horses and cats.
94, The use of claim 93, wherein the mammal is human.

95. Use of an efficacious amount of a compound of any one of claims 84-85 in the
manufacture of a medicament for treating a condition selected from the group consisting of

rheumatoid arthritis and atherosclerosis in a human.

96. The use of any one of claims 88-95, wherein the medicament is formulated for oral

administration.

97. The use of any one of claims 88-95, wherein the medicament is formulated for

topical administration.
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98. The use of any one of claims 88-95, wherein the medicament is formulated for

parenteral administration.

99. The use of any one of claims 88-98, wherein the medicament is in unit dosage

format.
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