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SUMMARY OF THE INVENTION

This invention relates to the method of placing a sulfone or sulfonamide group ortho

35  to a phenol in a drug substance in order to increase the metabolic stability and the half-life

of the compound, while maintaining the acidity of the phenol.



This invention relates to the nethod of placing a sulfone or sulfonam de
group ortho 35 to a phenol in a drug substance in order to increase the
nmet abol i cwetoabidiezy and the half-life of the conpound, werCTaSeH1008%I ni ng
the acidity of the phenol. WO 02/079122 PCT/ US02/10038 Conpounds of

Formula (1) useful in th rese I pventjon are.repr n t
Sructure: ot (ORERORRS I pgoR G BeBhE m EloF 3R B deq lipe

sel ect ed frsmowttilee group consi sting of hydrogen, NR6R7, OH, ORa, Cl- 5al kyl,
aryl, aryl Cil-4alkyl, aryl C2-4 al kenyl, cycloal kyl, cycloal kyl Cl-5 al kyl,
heteroaryl, heteroarylC 1-4 alkyl, heteroaryl C2-4 al kenyl, heterocyclic,
heterocyclic C 1-4 alkyl, and a heterocyclQit C2-4 al kenyl noiety, all of
whi ch noi eties nay be optionallﬁbeQ@ituted one to 10 three tines

i ndependently by a substituent (se"‘- 3 ¢ he group consisting of

hal ogen, nitro, hal osubstituted Cl-4 al Cl1-4 al kyl, am no, nono or

di -Cl-4 al kyl substituted am ne, ORa, Q) Ra, NRaC( O ORa, OC(O) NR6R7,
hydroxy, NRIC(O Ra, S(OmRa, C(ONRGRHm C(O QH, C(O ORa S(O) 2NR6R7 and
NHS(O) 2Ra; or the two Rb substituents can joi n®o forma 3-10 nenber ed
ring, optioggddiy- substituted and containing, in 15 addition to carbon,

i ndependently, 1 to 3 substituents selected fromthe {(\;Iroup consi sting of

NRa, 0, S, Rgsindspendenly sglptedram e groupspisistiegef hydogss N8aRV Q- (Hatir at ed;

RL s i nd . ;
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?CRS%) q S(O)t(l)?ﬁ%l %kgx;taﬁ%roahusﬁ%slti t ut gdmlCL 4*%()1&2(:%&@?%’32?)yd| , aryl
Cl- 4 al kyl ,hegrgdycleoCa g alkerybmgiety, dfgﬂ\f&z% mejpties n@Iba%ﬂongllyO%gﬁtﬂM@%ar yl,
h | alkyl., h - Kk I | .C1-
eter gl .tgree)(lﬁiée 1n?1<ta geglca{lgéyﬁcs_zu}fg’t%l%bfe?erlﬁd ’froglet}lg %r(l&lig: %&Tgﬁ]g;hlf E’%}?%eb;?(y’

het er ocycl i C, erocy eterocy
het er ocycl i GtrgabButalited ¢l 4 alMROT( A YRAREp0, NRACOHS)iHHIRARBkyl (ERERBIq NR4R5,

CR8RS8 O NR4R5, C2-10 al k | O NR4R5, CRS8RS8 O NR4R10, S(O) 3RS,
( CroRe) o oA DRocS B0 2Rl RHRA DL Oy R KsStony RO, SOpG 1

CR8RS OkRiy e cr§ CRERE, CR8RS
(C( NR4) N %&%&@@@wﬁﬁ%@%@ﬁ?@%ﬁ? %@%‘%’%}3 ,H? EE&SRS) q) |
S( O 2NR4RS, suB&ifluents can join to form a 3-10 membered ring, optionally substituted and containing, in

15  addition to carbon, independently, 1 to 3 substituents selected from the group consisting of

NR,, O, S, SO, and SO9, which substituents can be optionally unsaturated,
R| is independently selected from the group consisting of hydrogen, halogen, nitro, cyano,
C1-10 alkyl, halosubstituted C1-10 alkyl, C2-10 alkenyl, C1-10 alkoxy, halosubstituted
C1-10 alkoxy, azide, S(O){R4, (CRgRg)q S(O){R4, hydroxy, hydroxy substituted C1-4

20  alkyl, aryl, aryl C1-4 alkyl, aryl C2-10 alkenyl, aryloxy, aryl C1-4 alkyloxy, heteroaryl,
heteroaryl alkyl, heteroaryl C2-10 alkenyl, heteroaryl C1-4 alkyloxy, heterocyclic,
heterocyclic Cy.4 alkyl, heterocyclic Cj-4 alkyloxy, heterocyclic C2-10 alkenyl,
NR4C(O)NR4R5, NR4C(S)NR4R5 (CRgRg)q NR4R5 (CRgRg)qC(O)NR4R5, Co-10
alkenyl C(O)NR4R5, (CRgRg)q C(O)NR4R10, S(O)3Rsg, (CRgRg)q C(O)R11, C2-10

25  alkenyl C(O)R11, C2-10 alkenyl C(O)OR11, (CRgRg)q C(O)OR11, (CRgRg)q OC(O)R11,
(CRgRg)qNR4C(O)R11, (CRgRg)q C(NR4)NR4R35, (CRgRg)q NR4C(NR5)R {1,
(CRgRg)q NHS(O)R13 (CRgRg)q S(O)oNR4R5 and



-2 WD 02/ 079122 PCT/ US02/ 10038 O Oi NRAR5S N ):4 R4 or two RL noieties
together may form O (CH2)sOor a 5 to 6 nenbered saturated or unsaturated
ring, wheweiomordie2 al kyl, aryl, arylal kyl, heteroaryl, het@coapsol/1®3smi eties
may be optionally substituted; 5 R4 and RS are independently selected from
the group consisting of hydrogen, optionally substituted Cl-4 alkyl,
optionally substitut ayyl, optionally substituted aryl Cil-4 alkyl,
optionally substitute F heteroaryl optional Iy substituted heteroaryl Cl-4

al kyl, heterocyclN_c, ~&h

ard_het er ocycl ic Cl-4 alkyl; or RA and R5 toget her
with the ni trogen t‘\b whi chNBifey are attached forma 5 to 7 menber ring
whi ch may opti onal I% conprise an additional 10 heteroatom selected from
oxygen, nitrogen and sul fur; R6 and R7 are independently selected fromthe

group consigtivde; %Ie,lwsd{o@aﬁ&,ma%oﬁ @k END)O oh e &F OREMberedBdayirateda)s! Yl aryl , and
al kyl Cl-4 heteroalkyl; or R6 and R7 together with the nitrogen to vx/mch

they are atunaghreid fiog.migrdn the alkylrsthanylabiyh getoioniyh heterogyalia yoisties roavaiel y
contain an gteroatomis sel ected from oxygen, nitrogen or
sul fur, dﬂ)\/\ﬁ %ﬁltu& 15 may be optionally substituted; Ra is selected
fromt hé grl&uplddtmm mtlmgd@ﬂy a¢1¢\0§dd frogy the gromp Wnsmngzloféquygen opspeallgar yi |

het er oar yl ocC roc i C..C 4a|k I
noi ety, al |su§]f1t%4 Jé%"' a%rgl’tiloé@l){yn%lb&b%e opti "c’Pﬁ‘&P"IqIV S‘slgsg%{?e atﬁi(ad Jr y
hydrogen or ofabndlyahichiuied héRrd2B1, optibhélly 8BSl héterodryiC ph Kikb1, hetdﬂc@ch@ Cl-10
al kyl C(O) 2Rg; 1 is selected fromthe cgr oup consi sting of hydrogen,

optionally @dlhstmowﬁtlle@lglalkb’lwﬂ&ﬁfland Rﬁmgﬁ PF&I/Inythgl]W%ﬁnttmNéGhﬁIeme optionally
substituted

ar Cl4aé< tio bstituted heteroaryl, optionally

substi t ut ed™R¥ lilgfdglraﬁ 0 IX?F‘ eIrE Wﬂg}b[“x)b%% OI]?/I YSUBEtT aﬁ‘tag%aﬂna! erocyclic, 25
and opt lmnaﬂdtqrombsalectadtfeﬁl dqulgaf omysgdnmd Qilfnd; al kyI R13 is selected from
the group nmj{ I &Ig I ‘ﬁé roaryl,
neteroaryl e agtftpcreuci o o sy et L AR PN L o
I nteger haVﬁeE@oa@-yl)/zﬁtilll,JﬂdﬁﬁryQ ah®allyl C|_4 heteroalkyl; or Rg and R7 together with the

nitrogen to which they are atfabhed form aSto7 member ring which ring may optionally

contain an additional heteroatom is selected from oxygen nitrogen or sulfur, and which ring

15  may be optionally subst1tuted
R, is selected from the group consisting of alkyl, aryl, aryl C1.4 alkyl, heteroaryl, heteroaryl

C1-4alkyl, heterocyclic, COORj, and a heterocyclic C1-4 alkyl moiety, all of which
moieties may be optionally substituted;
Rg is hydrogen or C1-4 alkyl;
20  Rgis hydrogen or a C1-4 alkyl;
R10is C1-10 alkyl C(O)2RS;
R11 is selected from the group consisting of hydrogen, optionally substituted C1-4 alkyl,
optionally substituted aryl, optionally substituted aryl C1.4 alkyl, optionally substituted
heteroaryl, optionally substituted heteroaryl C1-4 alkyl, optionally substituted heterocyclic,
25  and optionally substituted heterocyclic C1-4 alkyl;
R13 is selected from the group consisting of C1-4 alkyl, aryl, aryl C1-4 alkyl, heteroaryl,
heteroaryl C1-4 alkyl, heterocyclic, and heterocyclic C1.4 alkyl;

m is an integer having a value of 0 to 4;

m’ is 0, or an integer having a value of 1 or 2;
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m is O, or an integer having a value of 1 or 2; -3 WD 02/079122

PCT/ US02/ 10038 q is 0, or an integer having a value of 1 to 10; s is an

i nt eger haoioag7E2val ue of 1 to 3; and t is 0, or an inte@em/usavioegs a val ue
of 1 or 2. 5 Preferred conpounds of the present invention are of the

formula (11): o OH H H 2NS( O) 2 (RL))Ym(1l1) wherein: Rbis
independent%if’Os%ﬁaélélft%gﬁg%‘%ﬂ%%‘%@eﬁﬁﬁ%i\éﬁonsi sting of hydrogen, NR6R7, OH,
ORa, (- 10sisahkydger lavipk a vanydfQlioBadddyl, aryl C2-4al kenyl, cycl oal kyl ,

cycl oal kyl CIZ%OSOrgI kyl . het er oar, lfl teroaryl Cl-4al kyl, heteroaryl C2-4

al kenyl ,  het@PeEJRiiee EPER saVe Pl to41- 4al kyl, and a heterocyclic

C2- 4al kenyl noiety, all of which noieties may be optionally substituted one

to thr ti mes j ndependent | a_substituent | ecte omthe group

consi St g of - nal SGER CArrprst o e BreSR BbA T Ml Be BB ™ 1% Thr ko

am no, nmono or di-Cl-4 al kyl substituted amne, ORa, 15 C(O Ra, NRaC(O) ORa,

OC( O NR6R7, hydroxy, NRIC(O) Ra, Sb@rﬂRa, C(ONR6R7, C(O OH, C(O ORa,

S(O 2NR6R7, and NHS(O) 2Ra, or the jtwo sufstituents can join to form a

3-10 nmenbered ring, opRbMKO) tityfed and containing, in addition to

carbon, independently, 1 to 3% tuengs Setkecksd fromthe group

consisting of NRa, 0, S, SO an {¥ht s can be optionally
P 1 ing of alkyl, aryl,

aryl C1-4al kyl, heteroaryl, héteFoaryl ~Cl-4alkyl, heteregyclic, COORa, and

a heterocycljc Cl-4alkyl noiety, all of which noieties nay be optionally

subst i t ut ed"h§i¥il's an integer having a value of 0 to 3; m is 0, or an

i nteger havRpg ileyabily Qlectedorm the g?&lpréohs%tiﬁ‘%]oﬂ HyhRGE!, NIgrhNgHoNalye of 0

to5 qis O, or an infeger having a value of 1°to 10; t is 0, or an

i nt egerlthavsatiglLarw.aky€1-adlkil, @yl @1-48kedngl, eyeloatkyle getoabal/C ng akyl bétewargf, 1 to 3;
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heteroarylCj_4alkyl, heteroarylC2-4 alkenyl, heterocyclic, heterocyclic C1-4alkyl, and a

heterocyclic C2-4alkenyl moiety, all of which moieties may be optionally substituted one to
three times independently by a substituent selected from the group consisting of halogen, nitro;.
halosubstituted C1-4 élkyl, :C1g4 alkyl, amino, rﬁono or di-C1_4 alkyl substituted amine, OR,_

15  C(O)R,, NR,C(O)OR,, OC(O)NRgR7, hydroxy, NR9C(O)Ra, S(O);, R4, C(O)NRgR7,
C(O)OH, C(O)OR,, S(O)aNRgR7, and NHS(O)2R,, or the two Ry, substituents can join to form
a 3-10 membered ring, optionally substituted and containing, in addition to carbon,
independently, 1 to 3 substituents selected from the group consisting of NR,, O, S, SO, and
SOy, which substituents can be optionally unsaturated;

20 R, is selected from a group consisting of alkyl, aryl, arylC1-4alkyl, heteroaryl, heteroaryl
C1-4alkyl, heterocyclic, COOR,, and a heterocyclic Cy-4alkyl moiety, all of which moieties

may be optionally substituted;

m is an integer having a value of 0 to 3;

m’is 0, or an integer having a value of 1 or 2;
25  nis an integer having a value of 0 to 5;

q is 0, or an integer having a value of 1 to 10;

t is 0, or an integer having a value of 1 or 2;

s is an integer having a value of 1 to 3;



WO 02/ 079122 PCT/ US02/10038 Rl is independently selected fromthe group
consi sting of hydrogen, halogen, nitro, cyano, Cl-10 al kyl, hal osubstituted
Cl- 10 al kwyb,02@8»120 al kenyl, Cl-10 al koxy, hal osubsti tut ed PCTAISozld08XY,
azide, S(OtR4, (CR8R8)g S(OtR4, hydroxy, hydroxy substitut ed Ci1-4al kyl,

aryl, aryl Cil-4 alkyl aryl C2-10 al kenyl| | oxy, aryl Cl-4 al kyI oxy,
het er oaryl R hléfré%egﬁ%ﬂw%?ﬂted from Be gromp Foréfzfl% adlygqownwogeﬁétﬂé? > G¥AnIC 16104

al kyl oxy, Cgrlﬁfbg&gsgltgued @fﬁ@ C%gy @;2 % aﬁ%laﬁaéf((&%lkm? s%&kéd@lwgﬁbgyl oxy,

het er ocyclic 10 al kenyl NRARS

al kenyl C( @)ZNRAER@)tR@mQ)q SCOYRNRARDLY, hﬁ(r@)yadﬁBstm(téﬂ?BB&)lkyl GtyD) Riyl €1-4C2- 10
al kenyl C(O R11, -10_al kenyl @23 )g. C(O OR11, (CRSRS)%5
G0 O RL1, . AEHRE ORI DI CRERB R RS, e ERBRE IRRENES) R1 1,

CR8R8) q510 @@ﬁg@ i AR noi eti es together
may form O]?i O oroargrtg {%ﬁg‘ﬁﬁér%oerga saté%%r%c BC g fgjéat urated ring,
wher ei n t heweadrdeytlicCarglkylogy, YittadokydlicCH g elkeasd, yCRgjo@Nﬁang,)(GRgRg)qU(@leaRs,nny
be optionally substituted; R4 and R5 are i ndependently selected fromthe

group CIOIHSI%R ihgkeap! %%BNB@%% (C%ﬁia)%ﬁé(lp]WRé& P)3Rgt EF R C2-10
obt 1 onal |7 T PR Eehad areBFEIOR tliy <§E<§P5t Rl B v T
CL 4al Kyl | om0k i crogy 93; Rl OB, sk 00t her

with the nitrogen to which the areatache rring
whi ch rfly OpES@)sR {3y amcidOBgROe Se(h)zNﬁnglommd Rpebetisabgeihes shefnad-(THIRO or
oxygen, nltrogen and sul fur; R6 and R7 are independently selected fromthe
group consiast {orfgnerberrddrtagied or esataragdiipg, Wheteim e alkglafsyl aryilkpl. hetsroepl. ar yi |

and al kyl %teﬂocpalcqﬁ&alekmbyb@épuBﬁalmdbsB&tédoget her with the nitrogen to
which they are attached forma 5 to 7 nenber ring which ring rrr% optionally

contai n an R4H4iRs Bhigfesedeahoisiestss fromdhs EepRepnfiptamobhydgeasn artietadyen or
sul fur, and waig & leg(ﬁa%(féxgﬁallé/%%s'n | 4, @%Qﬁl%%ﬁﬁsﬁtqted%}fl]éﬂ Sghpcted from

t he group consisting o ogen, ‘nitr cyano osubstituted
25 C1- 16 al dpyibnallgtutikGueat hytbroargl oﬂl&n&lﬂ)kﬁllh;dtutecﬂﬂetét&rﬁlﬂqmakyl rhabmsydns tanti ut ed

Cl-10 al k d 1R CR8R8) gOR hyd d
Substi tut gﬁ%éioczéf%vta ‘%534 a@lﬁg @ggther(va wm%%geg‘} D% cﬁ gﬁl?wref %i%xf%woxy,
aryl C2-10 A é&e/r}}{émbebﬁﬁ%%ﬂa{ Yhy oHBhANAR h?e* a}ﬁthu@ﬁi l?elié?@e{té(dl se1&1ed‘ho%l kyl oxy,

het eroaryl C2-10 al ken het eroc cli c et erocyc Cl- 4al
het er ocycl iggen Illtrowmwfur CR8R8)qNR4R5 C2- 10 al kenyl C(O)NR4R5

CR8RS8  ar K ountomdi o 11, C2-10
A1 Keny GO KL e R O R CB L8l War | o By DT o BBy HCC) O) RIL
(CR8 R8)ZQNR4@(e®aR{l_,1qryl( BRBMB), gnd alkyl Cj_4 heteroalkyl; or Rg and R7 together with the nitrogen

to which they are attached form a 5 to 7 member ring which ring may optionally contain an
additional heteroatom is selected from oxygen, nitrogen or sulfur, and which ring may be
optionally substituted;

Y is selected from the group consisting of hydrogen, halogen, nitro, cyano, halosubstituted

25  Cji-10alkyl, C1-10 alkyl, C2-10 alkenyl, C1-10 alkoxy, halosubstituted C1-10 alkoxy, azide,
(CRgRg)qS(0)R,, (CRgRg)qOR,, hydroxy, hydroxy substituted C1-4alkyl, aryl, aryl C1-4
. alkyl, aryloxy, arylCj-4 alkyloxy, aryl C2-10 alkenyl, heteroaryl, heteroarylalkyl, heteroaryl
C1-4 alkyloxy, heteroaryl C2.10 alkenyl, heterocyclic, heterocyclic C1-4alkyl, heterocyclicCp-
10 alkenyl, CRgRg)gNR4R35, C2-10 alkenyl C(O)NR4Rs5, (CRgRg)qC(O)NR4R5 (CRgRg)q
30  C(O)NR4R10, S(O)3Rg, (CRgRg)qC(O)R11, C2-10 alkenylC(O)R11, (CRgRg)qC(O)OR11,
C2-102lkenylC(O)OR11, (CRgRg)qOC(O)R11, (CRgRg)qQNR4C(O)R11, (CRgRg)q
NHS(0)2R 13, (CRgRg)q S(O)oNR4R5, (CRgRG)qC(NR4)NR4R5, and (CRgRg)q

_5-



NHS( O) 2R13, (CR8R8)q S(O 2NR4AR5, (CRBR8)gqC(NR4) NRAR5, and (CR8R8)qg -5 WD
02/ 079122 PCT/ US02/ 10038 NRAC(NR5)R11l; or two Y noieties together may form
O (CH2) s-Wwomr/o132t 0 6 nenbered saturated or unsaturat ed PCirnggoxim®ssei n t he
al kyl, aryl, arylal kyl, heteroaryl, heteroaryl al kyl , heterocyclic

heterocycll Y 0 nal | y. su tg gen or
Cl-4 al kyl; ﬁ§%5(§é{5?1§11h8§tr oge?]lggtrleS%g&%e ziy ﬁ?mfl Pﬁ% é@ rFli dc)C( O 2RS;
RI1 is sel egheded erlﬂ},aTn{}&ecﬂﬁ heE&R g Sk pta mr@nqg@fbar )Dikdefd Alyl
substituted Cl-4 al kyl 0 ?%gna y sugs??tu?é ary 8gt|ong? d

substltuted“ﬁ??Wc@ﬂh%ﬁP%?P“MS%PPHWEP%’e§®%§?‘¥ﬂ{§ﬂnmﬁeteroaryl optionally
SubStItutengﬂH@&@gﬁMhQ%zﬂﬁhhy| optionally substituted heterocyclic, and
10 optionally substituted heterocycllcC1 dal kyl; R13 is selected fromthe
group consiRishydrogencraLiad dyl; aryl, aryl Cl- 4a|ky|, het er oaryl ,

het er oar yl 4a Kyl clic, or heterocyclicCl-4alkyl; and O ON
NRaRS; andq% blé@@#wggﬁggﬁ% phar maceutically acceptable salt thereof. 15

Il lustrati vy 1&@@@&%&&@% E%?B(Ln@lsl(lﬂg)ofiﬁ ogenl c)ptioﬂmytgd&mumatclamky}ot limted
to: N (2-Hydrox 3- am nosul henyl ) - N br onophenyl) urea;
N- (2- Fwdroxwﬁ@n Swéﬁumﬁbmﬁhﬁmo V@ﬁ@ﬁW@ﬁ@chN4ﬂkﬁ;@ﬁ@h%hﬁdﬁ@@ﬁényl) ur ea;
(’;I; E)Ehg%S:’ ;) Xl%(at ag'yl\r %onﬁfyrmbstl}{lte)d hatré}ogr(gf%]ll_la?kyxloptlonaﬂly Qb3 ht%crf xetlrocyché 1’1(?’ di chl
N-( 2- Fwnrqunﬁnﬂhmﬁ&mQM@mkﬁﬁkﬁﬂkﬂpﬁghﬁpnyI-4-ch|oropheny|)-N‘-(2-bronnpheny
) urea;

N- ( 2- Hydr oxB133s pelectasiiipyn dpisroun conbistifg of £ ellol.ct eyl G 1-4alkyl, detoantbpheny| )
urea;

N- ( 2- Hydr oxft“’é"‘”‘l{?’ lcﬂré?lﬁ% léertr?“r’nc Sl PO Bk &R ) - N - (2, 3- di chl or opheny
) urea;

N-[ 4- chl or o- 2- hydroxy-\\f“%7(2 nmet hoxyet hyl ) am nosul f onyl ] phenyl ]-N - (2, 3-
di chl orophenyl) urea; 2%
1- (4- Chl or 0- 2- hydr oxy;-3< et ﬁﬁg§ulfonyl phenyl)-3-(2, 3-di chl or o- phenyl ) -ure
a; 1-(2-Brono- phenyl) - 3- (4- cyarro@® hydr oxy- 3- met hanesul f onyl - phenyl ) - ur ea;
1-(2- BronD:gQgﬂxﬁ) 3-K4- cyano- 2- hydr oxy- 3- propyl - phenyl ) - ur ea;

or a pharmaceutically acceptable salt thereof.

15 Tlustrative compounds of Formula (I) and (II) include, but are not limited to:
N-(2-Hydroxyl-3-aminosulfonyl-4-chlorophenyl)-N*-(2-bromophenyl) urea;
N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N>-(2,3-dichlorophenyl) urea;
N-[2-Hydroxy-3-(N",N"-dimethyl)-aminosulfonyl-4-chlorophenyl]-N"-(2,3-dichlorophenyl)
urea;

20 N-(2-Hydroxy-3-N",N"-dimethylaminosulfonyl-4-chlorophenyl)-N"-(2-bromophenyl) urea;
N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N’-(2-bromophenyl) urea;
N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N-(2,3-dichlorophenyl) urea;
N-[4-chloro-2-hydroxy-3-[N"-(2-methoxyethyl)aminosulfonyl]phenyl]-N-(2,3-
dichlorophenyl) urea;

25  1-(4-Chloro-2-hydroxy-3-methanesulfonyl-phenyl)-3-(2,3-dichloro-phenyl)-urea;
1-(2-Bromo-phenyl)-3-(4-cyano-2-hydroxy-3-methanesulfonyl-phenyl)-urea;
1-(2-Bromo-phenyl)-3-(4-cyano-2-hydroxy-3-propyl-phenyl)-urea;
1-(2-Bromo-phenyl)-3-[4-cyano-2-hydroxy-3-(1-methyl-butyl)-phenyl]-urea;
1-(2-Bromo-phenyl)-3-(4-cyano-2-hydroxy-3-isobutyl-phenyl)-urea;

30  1-(3-Bromo-4-cyano-2-hydroxy-phenyl)-3-(2-bromo-phenyl)-urea;
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1- ( 2- Br ono- phenyl ) - 3-[ 4- cyano- 2- hydr oxy- 3- ( 1- et hyl - but yl ) - phenyl ] - ur ea;
1- (2- Brono- phenyl ) - 3- (4- cyano- 2- hydr oxy- 3-i sobut yl - phenyl ) -urea; 30

1- ( 3- Br omwod20yamn- 2- hydr oxy- phenyl ) - 3- ( 2- br ono- phenyl ) - uIP€&US02/600%D

02/ 079122 PCT/ US02/ 10038

e e

- met hanes uk §-Ghlarm-HB=(2,3-dichloro-phenyl)-ureido]-2-hydroxy-phenyl }-methanesulfonamide;

-[3-(2-Bro -2-h [OXY- enzam de;
- E:hl E)r o- 3- %3 ?%ﬂéx}a %P@mgh 5 &fq?ro Zq]é/l%f%%/g?lzﬁ dibbxy- N- phenyl - benzam de; 5
Chl or 064 Ehlvycniii*b’k@%dl(:lilelrmmhpm(}]-mrmdd}gfhydmdyh\&pmly}quhmyé] 3-(2, 3-dichlor

}

3

6
1-[ 4-

o- phenyl - - am n C i

_enyl ani én 0) 'I'éf Ehlax% yydo (gxgnézg nes P(ﬁonaﬁl Iaetlpanoﬂyphenyl] 9: (5 X Jl(%l?oro phenyl)-

3- (3, 4- Di oxure- phenyl am no-cycl obut- | -enyl am no) - 2- hydr oxy-benzonitrile,
10
3- (3-Fl uor 065,‘11}1 %3 (()34 A ﬁh rﬁlaﬁ%l < Slydqr%tﬁyfné'}ﬁnﬁ%o)czy8'Id506{&'f - 3-ene- 1, 2-di one;
4-(3,4-Di oxbsﬁerphﬁngdnade no cycl obut - I - enyl am no) - 3- hydr oxy- benzonitril e;
and

n
3-(2- Hydroxy(34DJ oz'pp%]ﬁré’ﬁ no CHCI?buﬁleﬁy O"?”h %’Vcﬁenﬁoﬂtr@ ene- 1, 2-di one.
Pref errtd c&@Bmudsz hyldrdxly@hmm)4|11¥h¢&'§riannomcjftﬂnkﬁt—a-eimllf2 diante of 2 hours or
above, nor Bl Y R YT above. . referably 10 hours or
above. Pr efg g)%g% oun gc%‘fk%uﬁzen\iae%ugo se%h ﬁfqegﬁong“h%ldt a cl earance
value dint 3@2 -Hgdrexyoé-nitelpheny laine)-4 piree)?lemiabkyclﬁbu%@ne-mQLMe even nore

referably 0.6 o I . Pre ed co ent venti on
Pmi ntain %/he aci %ﬁe{%grecg ¥¥> ouncishm nhglprersr%nlrﬂe) venraon hﬁvebll}aﬁ 1if P of ours or q)og, 5 or |

bel ow, nor enpre@mqsraiﬁj'?haurpbe@ow e@nlnage plbfefatbby 10éhwemn ormﬁoee pPIefeﬂEdib| y 7.0 or

bel ow. PO EXCERNENT A RESVRTS o S0} | 855t 0 i ect | 0lhnas gl Teel 1 ini

t he presen ion- disel 0ses 3-8 PORami de or

sul f oxi de gﬁ RRbBI0. & Hew, B@nﬁﬂftﬁé‘ fe‘r’a% velo®. PRdferQfcofmphindgstheon of  the
phenol and hence i ncr eased the hal f of the conpounds_in vivo. O her

functi onal Prﬁf'eBUB%enﬂ%“r’é‘alp@g’st %?‘F‘Bb’ﬂff}’é PP?P"b‘F‘B‘E% HE ARGt on of the *

phenol . For b&@¥amrepreRrabBi h BRa 358.0br YelovB el idad brofefabBoNG &l Brickg a
sul fonam de or sulfone ortho to the phenol were found to have reduced

cl earance when incubated with UDPGA (Uri dini um di phosphate gl ucuronic
acid) izoliver mcrosones as ENEERIMENDAL RESCIrISespondi ng am des,

sul foxi des, Inacr«])gtrasl ti(<)¥he flnsdl{lrpgss to!f grEle ilm tg r%ge?lt Swetn%gl? dlsgltgsleg?hat thg?n(groggctlon

of a sulfonamide or sulfoxide group ortho to the phenol reduced the rate of conjugation of

the phenol and hence increased the half-life of the compounds in vivo. Other functional

groups were less effective in blocking glucuronidation of the phenol. For example, a series

25  of IL-8 inhibitors containing a sulfonamide or sulfone ortho to the phenol were found to

have reduced clearance when incubated with UDPGA (Uridinium diphosphate glucuronic

acid) in liver microsomes as compared to the corresponding amides, sulfoxides, and alkyl
substituted compounds (see Tables 1 and 2).

The standard procedure for these experiments is as follows: incubations were performed in a

30  final volume of 1.0 mL in a heated block at approximately 37°C. Each incubation contained

approximately 0.5 mg/mL microsomal protein and 0.5 uM of the compound. The

incubations were conducted with 50 mM potassium phosphate buffer (pH 7.4) and,

following a 5 min preincubation at 37°C, were initiated by the addition of cofactor

(UDPGA, 4 mM). Aliquots were removed every three minutes and were quenched with two

35  volumes of ACN/EtOH/Acetic acid (80:20:1) containing an appropriate internal standard.
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The standard procedure for these experinments is as follows: incubations
were performed in a 30 final volume of 1.0 nL in a heated bl ock at
appr oxi mewelog/odi®2 Each i ncubation contained approxi mat elPgTAISB2/nyssL
m crosomal protein and 0.5 uM of the conpound. The incubations were
conducted w,th,50 nmM potassi um phgsphat.e buffe H7.4) and following a
5 min prei ntUBATT BHC or%%r@,zer‘vng’é% ﬁ?t“inﬂlt %Ilfllij {oﬁgl%a&'iﬁ“t‘%“&}?f‘ gF theopateh o
(UDPGA, 4 nddmpoid GYOLEMEERRhOEGTOVER WLy dishfReraitenstt eshasihpsei® vasienched
with two 35d vol unﬁi‘ of 1ACN/ Et OH/ Acetic acid %%O:ég#l%, cont ai ni ng an
appr opr i at e“FAPEFA HOUIPIANG SPRFeniration \psSesiTarRy¢islss Est 1 @RPSPTHs SEPOTSAIA| es
were store decogepaidms. CIZQOmUAMINYY livenalashisulhted udilpstatad tdaling fao@rs0f t he
parent conmpound by LC/ M5 net hods. The rate of di sappearance of each
compound was deTkadriaiedatle behoms|thet diphenybrae pantaningmsulfenanide i spforsr of i | es
fitted to ' 15y | 0P i in/g liver)
was cal cul Z‘?g{&’qﬂgﬁg&Sf%ﬁg%é’s}%g? P%%Q@ggﬁ%‘#glkér%{&ﬁr <e'dat gmﬁ/ﬁHFg‘b e 1 shows
t hat di phenspmpowids cemriniag ai skyl grap|($nomesni0ds, asd 18k hdide (entytllat o t he phenol
(entries 1- edl : r (= } aconpounds
Cont ai i ng SoR Ep S oe oY e R R 571 ol e PRl Bl JEma i I o
sul f oxi de (data foythg Bquaragyidegeriesiof gemgosnds: i es 17-19) ortho to the phenol .
Tabl e Zgshows simlar data for the squaram de series of conpounds. 10
Table 1. G ucuronidation results in rat and human hepatic mcrosones. Rl
R3 R2 COHO NAN Habledl Ghcuronidpiton resyits in rRn@RurRe: hepatc miegosqes i/ mi n/ g
liver) liver) rat human 1 SO2NH2 Gi; 2- Br <Q 6 <0.6 2 S2NH2 d 2,3-d
0.64 <0.6 3 S2N(Me)2 A 2,3-¢, <0l 6 <0.6 3 S2N(Me)2 Cd 2-Br <0.6 <0.6
O
10
H H

Clint CLint
Entry R1 R R3 (mL/min/ g | (mL/min/g
liver) liver)
rat human
1 SO,NH, Cl | 2-Br <0.6 <0.6
2 SO,NH, cl | 23«1 0.64 <0.6
3 SO,N(Me)o Cl 2,3-Cl <0.6 <0.6
4 SOyN(Me)p Cl 2-Br <0.6 <0.6
5 SO,NHMe cl | 23-Cl <0.6 <0.6
6 SO,NHMe Cl 2-Br <0.6 <0.6
7 SOpNH(CH2CHpOMe) | C1 | 2,3-Cl <0.6 <0.6
8 SO,CHj3 Cl 2,3-C1 <0.6 <0.6
9 SO,CH3 CN | 2-Br <0.6 <0.6
10 propyl CN 2-Br - 11.3
11 C(CH3)CH,CH3 CN 2-Br - 2.8
12 C(CH3)CHCH2CH3 | CN |  2-Br - 2.4




5 S2NHWwe Cd 2,3-C <0.6 <0.6 6 SO2NHWe Cd 2-Br
SO2NH( CH2CH20we) A 2,3-C <0.6 <0.6 8 SO2CH3 A 2,3-0 <0.6 <0.6 9

<0.6 <0.6 7

SCRCH3 CNWR-0B079102 6 <0.6 10 propyl CN 2-Br - 11.3 11 C( @E3)SHRGH3S CN 2- Br
- 2.8 12 C(CHI) CHZCHZCHB CN 2-Br - 2 4 -8 WD 02/079122 PCT/ US02/ 10038 13
CH2CH( CH3) 2 GN-—2=Br 34— Br B 2737 $5-800H3—C—2-3-6- 2.6 4.1
16 OH2SCeNH2 [0 13, 340 PO, et & r 5.2 5.4 |18 7&)\|th a
2,3-C 9.3 1T 19 '\ =Na Ty, 2, 3-CI' 24~ 1 Q(Bgra € 297G UTUT Off dat
results in rat_and human hepatic m closones 0 RA R3 N N H O—ICIint
(mi/mn/g CLilnt 1fnt/min/g SERHsy R3 RACI ijvexy-Cliyer)26rat |hunah 1 SCPNH2 O
<0.6 <0.6 2MEN-H-O710 H-12 4 H CNL5--1-28
16 CHZSOZ‘NHZ c1 2,3-Cl 13 11
17 CONHy Cl 2-Br 5.2 15.4
18 CONHPh Cl 2,3-Cl 9.3 11
19 NIV
N o] Cl 2,3-Cl1 24 21
R>L \_/
Table 2. Glucuronidation results in rat and human hepatic microsomes.
o) O
VP W/ ~
RN
OH
Clipt mL/min/g | CLjn¢ (mL/min/g
; Entry R3 R4 liver) ° liver)
rat human
1 SOpNHy Cl <0.6 <0.6
2 CN H 0.71 0.74
3 F H 12 16
4 H CN 5.1 28
5 H NO, 6.7 >50
5

Compounds with a sulfonamide ortho to the phenol also showed increased half-life

and reduced clearance in vivo as compared to compounds having another function group

ortho to the phenol (Table 3)

10

Three male Sprague-Dawley rats received surgically implanted catheters in the vena cava

Method for determining the in vivo half-life (T1/2) of compounds in table 3.

The study was conducted using a crossover design on two separate study days.

(via the femoral vein), and in the femoral artery at least three days prior to the study. On

study day one, the animals (fed) received the compound as a 60 min iv infusion (4.0

15

-9.

mL/kg). The dose solution was prepared in 10% PEG 400 and isotonic saline (pH = 3.0 -



5 HN® 6.7 >50 5 Compounds with a sulfonam de ortho to the phenol also
showed increased half-life and reduced clearance in vivo as conpared to
conpoundswbariomg2anot her function group ortho to the phemeir/uStaibioss 3) 10
Met hod for determining the in vivo haIf-Iife (T1/2) of compounds in table
3. The stu wa t I a Crossove de5| o f w0, se arate st udy
days. Thrg%s)r% Con%l regqﬁgfdﬁﬁd]%nmdé’ f cel [e lénl.?l’ |fa8t§ cewe ant ed

cat heters |cm»n1pbnmd\be mul gange (lémnaL/kg)e Thedwe sdlutioiwas prepared ImIOtdﬁYePE(énm al
artery at S Q y st.ud n t he

ani nmal s (fe ?W?atén’c@h\e/ed f é) %:)nc()1 C%Stﬁlrllladm%aﬁ% SmBlnoolaﬁaerr% Eir%(r:\éﬁf ?f Cgprfﬁ% L/ kg)
The dose sdbdbmmnWatsvamepmlee(ﬂollorwmg)i}zhrﬁ}ﬁﬁratlﬁmofanmpomdt oPiamasaI ine (pH = 3.0

s 02 SRR EETESRII0RS 3y oA, Sk s N, ) v

nmL/ kg). Thengholse Neotamipansmemalsinplygpansaded for firdoRnGickmalysiantblasaher (pH =
3.5 - 4.0 o DMSO. Bl ood sanples were collected prior to
dosi ng and a | | owi ng admi nistration of compounds. Plasma 5
concentrations of the conpounds were quantl fied by an HPLC/ M5/ M5 net hod
(LLQ = 10 ng/mL). Nonc r nt a ed for phar macoki netic
anal ysis of plasma congg%?r%tﬁgﬂ’o\l}%l?glﬁ %50%%“1&5 e’rlaébl e In vivo

OHO NIt~ N H H 10 Br Entry R

half-l1ife and clearance in the rat.ft Rl Cl
TI/2 (hrs) d (nL/mn/kg) 1 S@%ﬁfo»@ 4.63 CONH2 Nda >40 3 CONHPh

PCCH&‘E&IOH Vers%sqlme CP {0

0.19 65 4 S(O M Nda 72 5 CH2S oﬁg ,
N N
H H
10 Br
Entry Ry Tq/7 (hrs) Cl (mL/min/kg)

1 SO,NHp 10.6 4.6

2 CONH, N2 >40

3 CONHPh | 019 | 65

4 S(O)Me Nda 72

5 CH,SO,NH, 0.09 26

NDA: The terminal elimation phase was poorly defined, parameter could not be

measured.

Method for determining the pK, of a compound.
15 The pK, of a compound was measured using the following method. The compound

(20uM in a 10% DMSO solution) was added to a phosphate buffer solution. The
concentrations of compound were then measured using a UV (280 nm) plate reader. Linear

regression analysis was then used to determine the pK, value as measured by the following
equation:

20 pH=pK, + 10g((Amax-AY(A-Amin)
where A is the UV absorbance

Amax is the maximum of abs

Amip is the minimum of abs.

-10 -



NDa: The term nal elinmation phase was poorly defined, paraneter could not
be neasured. Method for determ ning the pKa of a conpound. 15 The pKa of a
conpound we2oeasured using the foll owi ng method. The conpeln$02/{@IM in a
10% DVBO sol ution) was added to a phosphate buffer solution. The
concentrations of conpound wer e, then peasused, sk pp@ UV (280 nm plate
reader. Linear regression anal determ ne the pKa

val ue as measur e@hdontphends of Famnitiag() meyl ¢boained2 apiying phithetic progrdarsn

A/ (A- Am A . i h i f ab Am
% the Egﬁ&:@“@?@ & lﬁas%ﬂiﬁ%“%?%%%@%fﬂ%éﬁtﬁ%&@%@‘%@%gﬁa o
PREPARATI Chlamech wrdsfopthe ih bpn Fayewbib (Ihaveg dwarietpf yi
Sy e A R e
The synthesis pr ovgr%e%ls‘?hor hthese ngﬁ%n%s I'S asﬁﬁlle’ilcag’lce For atﬁ'g

produci ng cpwpoehds adiieve-ormpalibibity(With thenensigpnaontmed dtrginoSulisegiiehf er ent R

groups whic re.reached, (o\A apt i | substituent Lch,are
durtably  pesRuebh MG cafURL PR IR o AR KIS DLINER 00 1 e
her ei n. Sub®egubatrea slefpnoha btén@stablished, fivther @apewds bhibese ddrirotad siag berpounds  of
t he nature ner al | i SC o noonece Jr nucl eus has be

est abl i shedl,gf ¢ %? e%f)p 93] S%)aﬁ%c?fgte%l}"quﬁséfso%aE’?‘Stlrilor?ﬁfgé%up ﬁ%tyg/rcg%versbornévﬁegplénﬁ WBy

appl yi ni stanbteard t echni ques for functional group interconversion, well
known 10 in the art. Schene 1 SO3H 2C1. SO 2N(Rb)2 OHa OHb OH (R )m
(R)m(R)m12 1 a.) POC13, tol ue?%ﬂnr%e]flux; b.) HN(Rb)2, TEA CHC12.
15 The desired conpounds of forrmula (1) can be obtained fromcomercially

avai l abl e sul foni Cq ids 1 as outli nedsior;mscheme 1. The sul §82N(ﬁb)a0i d1

can be converted to 2
OH OH OH
. a b
(Rm —> (R)s — Ry
1 oo S 2 ‘ I
a.) POCl3, toluene, reflux; b.) HN(RB)Z, TEA, CH,Cly.
15 The desired compounds of formula (I) can be obtained from commercially available

sulfonic acids 1 as outlined in scheme 1. The sulfonic acid 1 can be converted to the
sulfuryl chloride 2 using methods well known in the art such as phosphorous oxychloride in
refluxing toluene. The sulfuryl chloride 2 can be coupled with the desired amine (HN(Rp)2)

to give the sulfonamide (I) using standard techniques well known in the art such as the
20  desired amine in a suitable organic solvent such as methylene chloride in the presence of an

amine base such as triethylamine.

-11 -



sul furyl chloride 2 using nethods well known in the art such as phosphorous
oxychloride in refluxing toluene. The sulfuryl chloride 2 can be coupl ed
wi th the wedrned2am ne (HN(Rb)2) to give the sul fonam deP(CIr)uSox100g8
standard techni ques well known in the art such as the 20 desired amine in a
sui tabl e organi c sol vent such as net?ale@g chloride in the presence of an
am ne base such as triethylamne. -1 2/ 079122 PCT/ US02/ 10038 Schene 2
SH SOH OHOH (R). a (Rl)m 2sHa.) nCPBA or Nal0450g#2Cl2. 5 If the desired
sulfonic acid 1 is not conmer¢ially available, it [can $ﬁ prepared from a
commercially available thio e sulfonic acid 2
can be prepared from (R tH ndi tions well know in
the art such as neta-chl or obenzwi sodi um peri odat e
(Nal04) in a suitable organic solvent such as nethylene chloride. 10 If

nei ther the desired sulfonic aFid or thiol are coqpercially avai l abl e, the
desired substituted phenol sulfonamde (I) can be prepared by ot her

nmet hods. The thiol precusor tq | foQ i,de (1) can be abtained by a
nucel ophi l'i ¢ di spl acenment rea%’f@ﬁﬁggogﬁﬁbﬁﬁg%gh?h schene 3 (Zh. Organ.
XIM1 1978, 14, 120(1), 187-192 and J. Med. Chem 1989, 32, 2396). 15
Scheme%CI SH OHa OH (R)ma (Rm2 NHR SH OHb OH(R)m(R1).

If the desired sulfonic acid 1'is not commercially available, it can be prepared from

a commercially available thiol as outlined in scheme 2. The sulfonic acid 2 can be prepared
from the thiol 1 using oxidizing conditions well know in the art such as meta-chlorobenzoic

acid (mCPBA) or sodium periodate (NalOy) in a suitable organic solvent such as methylene

chloride.

10 If neither the desired sulfonic acid or thiol are commercially available, the desired
substituted phenol sulfonamide (I) can be prepared by other methods. The thiol precusor to
phenol sulfonamide (I) can be abtajned by a nucelophilic displacement reaction as outlined -

in scheme 3 (Zh. Organ. XIMII 1978, 14, 120(1), 187-192 and J. Med. Chem. 1989, 32,

2396).
15
Scheme 3
Ci SH
OH
OH a | AN
R); > (R
=
1 2
NH, SH
OH b OH
(R1)m (R1)m
3 2

a.) SoH or SoClp; Zn; HCI; b.) i.) NaNOy; ii.) potassium xanthate.
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32 a.) S2H or S2Cl12; Zn; HCL; b.) i.) NaNQ2; ii.) potassium xant hate.

-12 WO 02/079122 PCT/ US02/ 10038 The desired thiol 2 in schene 3 can be

obt ai ned wopenizieommerci al |y avail abl e ortho chl oro phenolPCI/usn2/c086h0 an no
phenol 3 as outlined in scheme 3. The ortho chloro phenol can be reacted
with hydrogen sulfide o |chI rosyl fide.in e_presence and

hydr ochl ori ¢ aC|Uf etdSSIrﬁl \t/hé HB SHELF 358“ lfehObBalmeﬂ?ro COBIRg rﬁvﬁk%%henol 3 can
be convert edthbohlbrotpghend Iillood)rth’b anigo fihesoli3rat euttivdiiatehema BAThL ordio chllom/vn) The
azi de can bqlenol:fta i.ned

i tions
the art sudh®ad Ly |rﬁarcf1leﬁ| gro %L.fﬁl (ﬁc Orossugfl1 eé?)ﬂ'@ pBErsﬁrgﬁm%l% ﬁn\gent such
as net hyl eriazdmhhlouid gl toEhe tl&zdesﬁeedamnlbérmorth@ammd phemot heantbaicalvertél tisi ng

pot assi X h a suitable ani ¢ s Iven th bene

chlori deqSm c?térrgt%l ? ZHER ‘? 3rﬂ)a dtﬁlcﬁn% b?a“ﬁg% oy 0 Scheme 4
oul tines anailiveB usieg kmﬂltfoogwmhmamumgxehhwodassddadn hirhel(NaNGf)an &i ng from a
15 commercially avail abl e substituted ﬁhenol 1 using nucleophilic aromatic

subst i t ut i offitaRihEaInia sofreptpuchgsireathydspe chleridon i azidspepn be gerpyrtedta e ialg ) |

Thus, the thigl g&fa%mn RahaREn alsBitdbRNEER sBYerlt SREE APmFIRO&IR del W th the
desired thiol S in the presence of silver oxide (Ag20 in a suitable

organi ¢ sol vent such as net hylene chloride. Scheme 5 SOH OHa OH (R m
(ROM 2012 a.) C1SGBH or H2SO4 or SOB Thgeflesi red sulfonic acid 2 can al so
be obtained froma comercially available phenol 1 via electrophilic
aromati c substitution chem stry as outlined in schemg'5 (Acta. Chem

Scand. 1979, B33(4), 261-264 and J. Mpd. Chem 1981 | 24(Qy 1063-1067). The

Ry — 2 - ®)n

a.) RSH, Ag)0.

Scheme 4 oultines another method for preparing the desired thiol 2 starting from a
15  commercially available substituted phenol 1 using nucleophilic aromatic substitution
chemistry (J. Heterocyclic Chem. 1981, 18(6), 1161-1164). Thus, the thiol group can be
introduced by reacting a phenol 1 with the desired thiol (RSH) in the presence of silver

oxide (Agp0) in a suitable organic solvent such as methylene chloride.

Scheme 5

SO,H

OH OH
a

20 1 2
a.) CISO3H or H»SO4 or SO3

The desired sulfonic acid 2 can also be obtained from a commercially available
phenol 1 via electrophilic aromatic substitution chemistry as outlined in scheme 5 (Acta.
Chem. Scand. 1979, B33(4), 261-264 and J. Med. Chem. 1981, 24(9), 1063-1067). The

25  phenol 1 can be reacted with either chloro sulfonic acid, sulfuric acid or sulfur trioxide

under standard reaction conditions well known in the art to give the sulfonic acid phenol 2.
-13-



25 phenol 1 can be reacted with either chloro sulfonic acid, sulfuric acid
or sulfur trioxide wunder standard reaction conditions well known in the
art to giwe olmizul foni c acid phenol 2. -13 WO 02/ 079122 PPTN/SU80®8.0038
Compounds of fornula (11) can be prepared as outlined below. Schenme 6 ClI C

SH a0bO R1) > (R N2 H 2 0 2N(Rb) 2 SO 2N( Rb) 2
oH (R?). (RL) m e “P‘i?(°%ﬁ'“fﬂ%l’}s£n%‘l\gﬁpjepﬁe§‘/eﬁO“?“FE?A"‘?% |( )Buu (2e((:|) )THF,

-40C, ii. S03; c.) i. (COCC)2, DwF (cai Scheme 6 HN(Rb)2 TEA, d.) H2SO4,
H20. If the deS|red phenol ani i ne g |s not connerC|aIIy avgbhable it can
be prepared as ofitlined in Scheme|[2. Commercially avail abljé&
3-chloroaniline an be convert o the 10 gmde 2 usi S dar

conditions wel | IH—EhQR as plva volyl  ghl)s
triethylam némi dui t abl e orga uch as neth | orNde. The
am de 2 can be cuohveiNHed to the benzoﬂazol 3 using an excess anount of a
strong base such as butyllithium in a_suit'able organic solvgnt such as THE
under reduced reaction tenperatures befween -20 and -40C foll owed by
quenching the reaction with sulfur trioxide gas. The sulfoni¢ acid 3 15 can
be converted to the sulfonam de 4 using standard conditions Il known in

the art such as oxalylchloride in a sojNrdyl e organi ¢ sol vesunNgsbigh as

nmet hyl ene chloride to give the internediate sugfonyl chl orj de. The
sul fonyl chloride internediate can 8 orged to the-su m 4
using standard conditons wel | kifgmr he art by redti Wi

NH, N

5 a) PivCl, TEA; b)) i. BuLi (2eq), THF, -40°C; ii. SO3; c.) i. (COCI)y, DMF (cat.), ii.
HN(Rp)2, TEA; d.) HySOy4, Hy0.

If the desired phenolamhne 5 is not commercially available, it can be prepared as

outlined in Scheme 2. Commerc1ally available 3-chloroaniline 1 can be converted to the

10 amide 2 using standard conditions well known in the art such as pivavolyl chloride and
triethylamine in a suitable organic solvent such as methylene chloride. The amide 2 can be
converted to the benzoxazole 3 using an excess amount of a strong base such as butyllithium
in a suitable organic solvent such as THF under reduced reaction temperatures between —20
and -40°C followed by quenching the reaction with sulfur trioxide gas. The sulfonic acid 3

15  can be converted to the sulfonamide 4 using standard conditions well known in the art such
as oxalylchloride in a suitable organic solvent such as methylene chloride to give the
intermediate sunfonyl chloride. The sulfonyl chloride intermediate can be transformed to
the sulfonamide 4 using standard conditons well known in the art by reacting it with the

amine HN(Rp)» in the presence of a suitable amine base such as triethylamine in a suitable

20  organic solvent such as methylene chloride. The desired phenolaniline 5 can be obtained
from the benzoxazole 4 using standard hydrolysis conditions well known in the art such as

sulfuric acid in water and heating at 90°C,

-14-



amne HN(Rb)2 in the presence of a suitable am ne base such as
triethylamne in a suitable 20 organic sol vent such as nethyl ene chl ori de.
The desirwo ophenet aniline 5 can be obtained fromthe benreramset/eo0ds usi ng
standard hydrolysis conditions well known in the art such as sulfuric acid
in water and heating at 90C. - 14 WD 02 791%2 PCT/ US02/ 10038 Schene 7 SO
2N(Rb) 2 SO2N(Rb)2 OHOH ~ (R)ma (R()%g%l'(z\‘)n NN\ N2 HH 2 a.)
(Y)nPhN=C=0O, DWF. 5 Thesajle(&nbrzed di phenyl ureas SD,8édb),be obt ai ned by
condnesing the aniline |l with the desired isoc) anabgI i n a sui t abl e organic
sol vent such as di neth N de { DMF) as S If the
desired isocyanatf)i-$ comerciakly aliiia (pan be
prepared in situ fromthe\aniline using condi ‘ the art
such as triphosgene and trNEihyl amine in a sui tabl{é{ rani c sol vent such
as nmethyl ene chloride. 10 Scheme 8 O 0 0)Z( 0O AO(RI)2ZN®RS a b (RR)m-1I-
HON"Cd (RR)ymHOOHCT G \ OH 2 RNOS12( bz 4 3

a.) (Y),PhN=C=0, DMF.

5 The desired diphenyl ureas 2 can be obtained by condnesing the aniline 1 with the
desired isocyanate in a suitable organic solvent such as dimethylformamide (DMF) as
outlined in scheme 7. If the desired isocyanate is not commercially available, the isocyanate
can be prepared in situ from the aniline using conditions well known in the art such as

triphosgene and triethylamine in a suitable organic solvent such as methylene chloride.

10
Scheme 8
‘ O 9}
o o o (R,),NO,S
j\;/( _a) e 4 HO
HO OH Cl Cl HN "
; . 2 (Ry)oNO,S
(0] O
R i;/( /@ _° . (R Nil\l/@
on ; (Y
OH 5)oNO,S
(Rp)NO,S 4 5 6
a.) (COCl)g, 45°C; b.) THF; c.) DMSO, rt or 45°C.

15

The desired compounds of structure 6 can be prepared as outlined in Scheme 8.
Dichlorosquarate 2 can be prepared from squaric acid 1 using standard chlorination methods
well known in the art such as oxalyl chloride and catalytic amounts of DMF in methylene
chloride and heating at 45°C. Reacting dichlorosquarate 2 with the desired phenolaniline 3

20  in an organic solvent such as THF gives the mono-chlorosquarate 4. Reacting mono-

-15-



O0O0O(Y)YnN 0O OH (RyYmP NC HZN\ H(Y)Il OH (Rb)2N02S (Rb)2NX2S 4 5 6
a.) (COCl)2, 45C, b.) THF;, c.) DVBO rt or 45C. 15 The desired conpounds
of structwpe@7aan be prepared as outlined in Schenme 8. Pcthisorvowegiar ate 2
can be prepared fromsquaric acid 1 using standard chlorination nethods
wel I known t C | chl ori de and atal amunts of DWF
i n methyl en%morB%%%% geéle@lghn@ ﬁm aml% H}l%rtorg%'e%% N Sufih )tfl‘é%sg‘éar ate 2 with
t he desi r edtepipenmkadriheating aB4320 glvls tantamgegadsmpbuﬁd)bﬁ/feﬁﬁulzsmch as THF gives the
nono- chl orosquarate 4. Reacting nono- -15 WD 02/079122 PCT/ US02/ 10038

chl orosquarate 4 with the desired aniline 5 in an organic solvent such as
DMSO at room tenperature or heati nEXAMBBESQi ves t he target conpound of

f ormul a EXAMP, 5 The nt ow be de bed reference to
e ol B g o S Rl Ao s SR o re o0 R G B oot ST 0 e
construed ame metalyﬁllmatatl@marﬂfaretﬂmemﬂ;e@pﬁtméd zishelmﬁiraasleasﬂthe dcopeaiTiitie@Reserd |

t t d d I t hi ghest
ava bl o piYPES SRl MBS Bike o Ot et ey RO LR BETbns i n-an

argon at nosphéstée puihy eskallatdesnsingeundadingpdred. coddtidnd it arfonadspere al |
tenperatures .are_in .de s, Centigrade (C). Mass spectra were perforned
upon a VG ZRBSSiausrd e‘gélfates ter using fast atom bombardnent, unless

ot herwi Ee i ndi calnatle Eiﬁhﬁ%l(thﬁpeeitmi fre in dNMI TerfiigRat (°q). VIaS sf)eeﬁ@r ded at

250 MHz Br u Am 400 ect romnet er |.ti |t|es
i ndi cat edu:tr ! pg f%r?frﬁgf‘% na M]‘tziio%’ﬁ‘%ﬁs PeCter‘ft?ﬁp‘ﬁf"&faSt ﬁmH‘LPQF‘i\’% ti pl et and
br i ndi cat e&h@fw%maedg ﬂﬁlwﬁmmﬁmf wws) s@e&é wRAd L Akad: %‘Mﬁ& on, eq

i ndi cates the proportion of | ar equi val’ent of reagent relative to the
princi pal r asingt aglpjuker AM 250 or Am 400 spectrometer. Multiplicities indicated are: s=singlet,

d=doublet, t=triplet, g=quartet, m=multiplet and br indicates a broad signal. Sat. indicates a
15  saturated solution, eq indicates the proportion of a molar equivalent of reagent relative to the

principal reactant.

~ Example 1
4-chloro-2-hydrox 2,3-dichlorophenyl

20  urea sodium salt, and N-(2-bromophenyl)-N’-(4-chloro-2-hydroxy-3-

Preparation of N- -3-aminosulfonylphenyl)-N’-

aminosulfonylphenyl) urea

2,6-Dichlorobenzenesulfonyl chloride
Into a mixture of 200 milliliters (hereinafter "mL") of acetic acid, water and

dichloromethane (3/1/4, v/v/v), 2,6-dichlorobenzenethiol (10.0 grams (hereinafter "g"), 55.8
25  millimoles (hereinafter "mmol"), N-chlorosuccinimide (37.28 g, 279 mmol) and potassium

acetate (2.29 g, 27.9 mmol) were added. The resulting mixture was stirred at 0°C, then

warmed to room temperature overnight. The mixture was then diluted with 200 mL of

dichloromethane, and washed with water (100 mL x 3). The organic layer was dried

(Na;SO,) and concentrated to give the desired product (11 g, 80%). 'H NMR (CDCls): &
30 7.57(d, 2H), 747 (t, 1H).

2,6-Dichlorobenzenesulfonamide
A solution of 2,6-dichlorobenzenesulfonyl chloride (10.50 g, 42.77 mmol) in 100
mL of pyridine was added dropwise to 100 mL of pyridine while anhydrous ammonia gas

35  was bubbled through the solution. After 4 hours at 0°C, the mixture was acidified to pH >1
-16 -



Exanple 1 Preparation of

N- (4- chl or o- 2- hvdr oxv- 3- am nosul f onyl phenyl )-N - (2, 3-di chl orophenyl) 20
urea sodiwmogatrt122 and N-(2- bronmophenyl)-N - (4-chl oro- 2- hvaCoaRse810038

am nosul fonyl phenyl ) urea 2, 6-Di chl orobenzenesul fonyl chloride Into a

m xture of i eipaf el ot tic.a ter and

dichloronetﬁggg féﬁi 1&3n§m%ﬁ§5wﬁh§L tg}g%éﬁ%%ﬁﬁ galc%@ﬁwﬁygans

(her ei naf t edriedgNp,SOppang coSntratdd|to pive éls déshled piodedt(®69 &,90%). BI-MS (m/z)

N-chl or osucg]d 'g&pﬁﬁ&§7.28 g, 279 mmol ) and potassium acetate (2.29 g, 27.9
déd. ‘'The

mmol ) were a rTesulting mxture was stirred at 0C, then warned to
roomtenperature overnight. The m xture was then diluted with 200 nlL of

dlchloro t he er (100 nL x 3). The organic |layer was
dried %%Q?dﬂg'géﬁﬁggﬁfm&%fgmg% give the desired product (11 g, 80%.

"H NWVR ( CDC13) : BBto 8hitiohdf 2.6; dch}d)qbeﬁ'z.eﬂeZulfdn,anﬂdd)U 8 g, 34.5 mmol) in 30 mL of

2,6-Di chloroben ) fona Lon_o 6- di chl enzenesul f onyl
chloride (1060 @8 g Wﬂ%ﬂ?’?ﬁkf %Ih{mkfIbg?Pﬁﬂﬁ%mﬁﬁégaﬁﬂgﬁe wise to
100 nl of pixnete was Mﬁrteh Qt @uityey m& ABATZ00 AL eﬁ&atarava&aadéau@pﬂo&;&ehhr ough the
solution. After 4 hours at 0C, the mxture was acidified to pH>1 -16 WO

02/ 079122 PREFIRIEH / H5d %kmm’ﬁme Nyagtilterege) The (whit selidy wag cplisgted “(aﬁheélt"ﬁghl
acet at ej( Th@a@pmdﬁe&m%amb Givk ﬁz\é%@sﬁé@ﬁ[ohﬁlﬁ@ ndg 78 3)(1%@@9?

concentrated to ve the desired produc 225. 0,
227.1 (M).8B & %itﬁéﬂﬁbﬂ83§5ﬁﬂﬂr nzenesulfonanlde Into a solutlon of
2, 6-di chl orobenzenesul fonam de (7.8 g, 34.5 mmol) in 30 nL of concentrated
sulfuric acid at O, nitric acid (1.74 nL, 41.4 mol) was added dropw se.
The i xt ur &ARe-Gehlprogimifpbeyenesyioanidsur s, then 200 ml, of water was added

to produce a pr&GhRtibRE,6-di bﬁoﬁo@sruirweﬂ&négutfsﬁ%ﬁdef@mf 'Hﬁﬁrﬁ;ﬁ The white
solid mas col l ected, washed wth water and dried in vacuo to give the

desi r edIPr opRiessiupacetate . 21750790-511'1@1}\@@1@191\?8@@@)95 822.8mppl)ia S0 pHel 8. 20 (d,
1H), 7.92 (&*me&lw sulféxiBC fhyilealia FOMS% R 3 d et E’I@@W%&‘ laél&lﬂ@t{'%vﬂ?lNé% sol ution

of 2,6-dichloro-3-nitrobenzenesul f onam ot assi um
acet at e ( 2. HE, gnd expragieqrivith ythireetas - Bieowgrn® 19Sr 98s ¢pnoedratsd foraple)thd quds0: ni of

material. Column chromatography on silica gel, eluting with ethyl acetate/hexane/acetic
acid (50/49/1, v/v/v) gave the desired product (1.67 g, 76%). EI-MS (m/z) 293.1, 295.1 (M")
- 20

6-Chloro-2-hydroxy-3-nitrobenzenesulfonamide

A solution of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (1.72 g, 5.83 mmol),
chlorotrimethylsilane (2 mL) and fuming sulfuric acid (0.5 mL) in methanol was heated to
reflux for 20 hours. The solvent was evaporated. The residue was diluted with ethyl acetate

25  and washed with water. The organic layer was then dried (Na,SO,) and concentrated to

give the desired product (1.0 g, 68%). EI-MS (nv/z) 251.1, 253.2 (M).

3-Amino-6-chloro-2-hydroxybenzenesnlfonamide
To a solution of 6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (1.1 g, 4.36 mmol)
30  in ethyl acetate, was added 10 % Pd/C (500 mg). The mixture was flushed with argon, and
then stirred under a hydrogen atmosphere at balloon pressure for 4 hours at room
temperature. The mixture was filtered through celite and the celite was washed with
methanol. The solvent was evaporated to give the desired product (0.9g, 93%). EI-MS
(m/z) 221.1, 223.1 (M).
35
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di met hyl sul foxi de was heated to 45C for 7 days. The m xture was acidified
with 1IN ag. HCI, and extracted with ethyl acetate. The organic | ayer was
concent r awed20wigt ve the crude material. Columm chromat ogcapisyg2/o3si | ica
gel, eluting with et hyI acet at e/ hexane/ acetic acid (50/49/1, v/ v/ v) gave
the desired prg Qg : 20

6- Chl or 0- 2- hy drox Aest A '

2-acetyl -6-chl or r enze na 1 72

chl orotri net hyl s@lsglﬁ{e%n(%torr@mo' o Foro ro’f?i%lg g m‘csmzflmaﬁnd(eo(a ggm)l); WOt hanol
was heat ed and 2,B-elidhloxopfhenyli2@yhveter $0.62T hme sébvenbhwas Sewdpof af Nelimdihg- r esi due

was dilute th et tate 25 a ter | ayer
was t hen d?floec'fmﬁ{?a\ﬁ%ydb &a OO REER {?lretfé\%iﬁours\é\‘:r%eem{ e E{%SSG;{F]E progwgt (1.0
g, 68% .5 Elactiie(andzjvashbd. vﬂlth 268 20 (giﬁe) the crude matenal Purlflcation by column

3- Ami no- 6- chl or doxbenee a

6- chl or o- 2- C}%lroén a?@apgyn(int T'oBe ze%eétﬁ ?Vgﬁae%ij C%—qe exgne 3&1\4@1%%‘?’?0 %8 in

et hyl acet efoléqwam addﬁallhmm%fﬁdi Gl &0tethmye. anlihgxzmexgayb ehandesirdd prsthed Wit h
argon, and 1356 Irrg%éégg%{] a hydrogen atnosphere at ball oon pressure
for 4 hours at® The m xture was filtered through celite
and the ceI ite was vvashed wth rret hanol . The soI vent vvas evaporated to

_gl1\7/ev\;) b/ 8@'@%@?"&@% ;(%6%%@ Zgl%%)roxyé-annnosu ony Bheny%) ured 223.1 (M). 35

N- (4- Chl or 0- 2- hyAls6lityondof 3rthas 6+ RlomHiasRybehzdesui 3nanidé géslnﬁgr op@emoll)) urea A
sol ution of ﬁ 3 H@ 6-chl oro-2-h drox benzenesul f onam de g,.3.9 mol)
2nd" 2. 3l CHA G ROROP e BURY AL A LSO T82 ket ot gprmide

N, N- di et hyth sTiRER R SheteWSratatd foF Bthots. mqutueém@sr@méa evlthgfhyﬁaQetb@taﬁcs The

m xture was djluted with ethyl 5 acetate and washed with water to give the

crude mat er'fashed Wil VaFdgeivs H“et‘}FldE Saterpl FuHicHan Byrolypy clepmapgranhy ogel |

el uti nng}N: tsftice bty blu@petiat @%};{1@@@%{*@1}@?}(&@(3@7% %) 615%5\%) ¥4 khe dﬁél@ldilpmaﬁéidby g
Eicrlyéstg:a I§Hgg%107;)4§{n§[?§2%/z)%§)%tzo9”4?22%QM) exane, gave the desired product
N-(2-Brorophenyl ) - N - (4- chl or o- 2- hydroxy 3-am nosul f onyl phenyl) urea A

sol ut.i.on of

no- 6- chI Qr o-.2-h b enesul f onam de ( ,
and 2, 3-di éﬂ%o? PR f%‘é’y%ﬁ’f&?sé%wg’ hfmy Do 4e, SiidgroRtEny)) ‘f'FEa Wum salt
N, N- dI met hyl - f orT@ddoifion of N-(4-chloro-2-hydroxy-3-aminosulfonylphenyl)-N*(2,3-

20  dichlorophenyl) urea (1.47 g, 59 mmol) in 150 mL of acetone was added 2.46 mL of aq.

NaOH solution (1.45 M). The mixture was stirred for 16 hours at room temperature and the
solvent was evaporated. The residue was recrystallized from acetone and dichloromethane:
to give the desired product (1.41 g, 91%). "H NMR (DMSO-de): § 9.27 (s, 2H), 8.01 (m,
3H), 7.77 (d, 1H), 7.26 (m, 2H), 6.05 (d, 1H)

25

Examples 3 & 4

Preparation of N-[4-chlore-3-(N",N'-dimethylaminosulfonyl)-2-hydroxyphenyl]-N’-
(2,3-dichlorophenyl) urea and N-(2-bromophenyl)-N’-[4-chloro-3-(N"'.N"'-

dimethylaminosulfonyl)-2-hydroxyphenyl} urea

30  N,N-dimethyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide
To a mixture of 2-acetyl-6-chloro-3-nitrobenzenesulfonamide (300 mg, 1.02 mmol)
and sodium hydride (122 mg, 3.06 mmol) in 10 mL of N,N-dimethylformamide, was added
iodomethane (0.64 mL, 10.2 mmol). The mixture was stirred at room temperature for 20
hours. The resulting mixture was acidified with 1N aq. HCI, then extracted with ethyl

35  acetate. The solvent was concentrated to give the crude material. Column chromatography
-18 -
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was stirred at roomtenperature for 20 hours. The m xture was diluted with
ethyl acetate and washed with water to give the crude material.

Puri fi catwonziopienl uim chr omat ography on 15 silica gel, elpariusg2/wiosh et hyl
acet at e/ hexane (30/70 to 40/60, v/v), gave the desired product (50 ng,
419 . ElI-M z) ,418. 2, .420. 422.2 (M).. . .

N- (4- chl or & %ﬂ%@%ﬁjcﬁj@n Y’étﬁieg'éﬂé??t%ﬁ\%aﬂ%{%‘ﬁ%ﬁ IR0 L Viyf vt Bofsisd ) urea
sodi um sal fproliGct@149ahg) ud@N 'HINMR (DMSO-d): & 8.05 (d, 1H), 7.03 (d, 1H), 2.87 (s, 6H).

N- (4- chl or o- 2- hydr oxy- 3- am nosul f onyl phenyl )-N -(2,3 20 di chl orophenyl)
urea (1.47 g, 59 mol) in 150 nL of acetone was added 2.46 nL of ag. NaCH

sol ution (‘NN@1Mthlemnﬂibﬂdh[&o-mwrsi}ibéﬁz@ﬂesﬁmnaﬁq@deh0urS at roomtenperature
and the sol venh,vaas evapar at ed residue was recrystallized from

acet one”and di ¢ (S‘rSBIHE?rh%m\éN'd“’t“%thﬂ‘(\fé‘lotr%@ hydory-dditpberrgrsuifopannie 41409104 - ' H
NMR ( DMBO- @) 0.5@ m%hoB 4n é@nyl aREte, WasQdded D% R (50?1@7 ThSmixbd wadfldfed m 2H),
6.05 (d, 1 %5 Exanpl es & 4 Preparation of

N- 14- chl or 3718 hyfgeeeq: thep ﬁ&q@lmﬁ%ﬁﬁ B Grgsphese Hpatlesp prsag for 1 Rhours at

(2, 3-dichl %dmh PMJaﬂlreUf'IQi@ ntere Wak ané}é&mgseehkémﬂthe[éh@ma@wshad (ith, N'-

di met hyl am n 2- hydr oxypheny| | urea

N, N- di met hyet nfe!h ‘?nhV%Freﬁ%RPf%edﬁPﬁerBBl?r‘E‘f%Wéﬂﬂdflﬁrﬂ%% 84%)-HAMR ur e of
2-acetyb-6 ]gmggtdg)_%-émﬁ(aplbgn@gm@s;ﬁ)f9@@(@ (300 ng, 1.02 mmol) and sodium
hydri de (152 ng, 3.06 mml) in 10 nL di met hyl f or mam de, was added

i odonet hane (0.64 ni_, 10. 2 mmol ) . The mxture was stirred at room
tenper at ur & f40fn1&8-3-(RO W Sdimd R Plam@e st ibh I Bl dtbipBeBSN-RS B dichicgdniyph 1N ag.
HCl, then ex['[ract ed d\i/\vlﬁth elmtflaSS acet}?l?e[]ﬂ/Th)leijli)s6(331}6\;i\ijen-tit was gg%cer%l}tirat ed to
give the cMde material. Colum chromatography -18 WO 02/079122

PCT/ US02/ 10038 00 1iibh bER, NIEikneth§1-3LbinfA6- 6vuhi&o.§1h9arﬁox>%ﬁ£eaésﬁi A raling s@c etic
acid (50/49/1, v/ivlv) ve the desired product (140 ngy, 49%.

( DVBO- dé) g, @3@51@0@ ani%p-dw}ﬂqyg)h@whsq_%natez(jg PL(®38 @mpl) in 2 mL of N,N-

N, N-Di met h T sol ution
o N N i e B o 144" g 050
mol ) in eflethgbaeateand washed siith oVt gPE/ IR (B8 majdrial. TRmsifisrtiondy solwas - f | ushed
wi th hydr 0ggBmaibB&PhySdd gaﬁc%%elua%rg \ﬁthrylgrﬁ QR RSB %/@tfolweh%g?n pressure

for 1.5 hours at~ roomtenp . Thé mxture was fil eredthrough celite
and the celqufYétaﬂléﬂéthnEfm@Fh%aF%ate h@tlﬁm’l gaverthe desified pieduchéS reg 4p%y-atled t o

give the degik ashiBO 606100 18893804 m), oB7\WRH), 8.29 (4, 1H), 7.32 (m, 2H),

7.16 (d, 1H), 2.87 (s, 6H).

h

N-(2-Bromophenyl)-N"-[4-chloro-3-(N",N"-dimethylaminosulfonyl)-2-hydroxyphenyl]
urea. “

25 A solution of N,N-dimethyl-3-amino-6-chloro-2-hydroxy benzenesul-fonamide (80
mg, 0.32 mmol) and 2-bromophenylisocyanate (47 pL, 0.38 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 20 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by column
chromatography on silica gel, eluting with ethyl acetate/hexane (20/80, v/v), followed by

30  recrystallization from ethyl acetate and hexane, gave the desired product (88 mg, 62%). EI-
MS (m/z) 446.2, 448.3, 450.3 (M).
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10 (DVsO-d6): 6 6.87 (d, 1H), 6.80 (d, 1H), 2.82 (s, 6H).

N-[ 4- Chl oro- 3- (N', N'-di nmet hyl am nosul f onyl ) - 2- hydr oxyphenyl]-N -(2, 3-dichl o
r ophenyl YWouweez12A sol uti on of PCT/US02/10038

N, N- di met hyl - 3- am no- 6- chl or o- 2- hydr oxybenzenesul fonam de (80 15 ng, O0.32

mol ) and 2, 3-di chl orophenyl i socyagate 15 SggLE 0.38 mmol) in 2 m of N N
di met hyl formam de was stirred at r ture for 20 hours,. The

M xt ure wasPetphratien of M[ﬂhhbt&lﬂ-ﬂlvmtr-at(ﬂ"-atmihmhﬁﬁhlﬂmvhphmt@-ﬂ\l’U)S -gi ve the
crude materi.al. ) on SNl,,I ca gel,

el uting w t¥-ctHy te ; 25760 -’v'

recrystall |maﬁ1wmmnﬁdsﬂmrﬁM)IQana]0&Eaate and hexane gave t he deS| red product

iy, "5 o (et Pl R seppetigranidy D 5,7 " oy 1 0%

N- ( 2-Brono phenyl Te Nmidtéke oh2-a¢edy]-$-chi¥tg- Nnrtldbéiﬁéﬂ‘tyﬂlﬂdﬁhlﬂﬂﬁ @oDapy Il P2 Bnﬂmy)d roxyphe

enzenosul - ERA ST T 3 i S B RRRgrE et (47 1

0.38 mol ) (702, M2 Binol),Wis aaheaetrbehlrﬂxafrm st@ed\@Sosth toipetuad fof 6OKBurs.
tenperature_for. 20 hours, The m Xxtur i acetate and

di ed wth ethyl
washed wi t hT RS %asgj’F@g‘efiH‘éthéNﬁileH fhé? F’&facteémt#lfefhéfﬂ%w ﬁpe beim
chr omat pgr apiyeofdentitbd ©aiv@ahe cr@deuhzltdﬁﬁl vmomhmezﬁlfbyﬁ{at@%hab@élh@g@n 8lufiwd/ 80,
v/iv), followed by 30 recxﬁées n fromethyl acetate and hexane, gave

talli
the desi r ed"}t gt} aeeigiehe /acemcma ﬁtépf%/ﬂe/v(/ﬁ% gyvedhpelesired predugt (1855823 (M) .
-19 WO 02/ 07942 Z1-RETS00 30888 (MExanpl es 5 & 6 Preparation of
N-[ 4- chl or o- 2- hvdr oxy- 3- ( N'- et hyl am nosul f onyl ) phenyl ] -N - (2, 3-
di chl orophenyl) urea and N-(2-bronophenyl)-N -[4-chl oro-2-hvdroxy-3-(N'-
met hyl am noSWdRmslchie Dl liroky-8aitfobenzenesulfonamide.
N- Met hyl5 2-acetyl -6-chl i nesul fog@m de.

Qro-3-njtrob m_xt ur e _of
2-acet yt2 6- chl or S%l‘“i‘n‘?“t‘?fgg@ﬁ'?é“ '?;‘i?fy?'gﬁ foemis Z?ﬁj’s‘ﬂ&’n %ﬁﬁlﬂpfng’ ﬁg sodi um
?ygr l[ de ( 53mﬁi§],) ol5 B2 dﬁ’ﬂmbl)o(tjrhiébtﬂﬁsrl]lﬁﬁe i 3 Nrdys df fefitpydufrorida@id idethadsddasret hane

70 [tL, 1. S ed. . The m xture was rred at nper at ur e
for 66 hour® temégl‘r‘ﬁmgf ﬁo%ghﬁé?lﬁ‘?“ft éstfv\?si"’tr?fecil\#o‘? est Iwasfl‘ﬁ‘ee;?‘elﬁ’[ract ed
wi th ethyl agghétsfe aniiheashel wigntatd:0 maagmmﬁ@dit“raaﬂed diied @lays®, 3 4@ crude . .

material . Cc%lncl:'lematg roogrlrx%ttgg desgec}/ product 816(1) mg, >gl%b%).%!l}f\;[é (rg/z) 265.2,267.2 (M).

20

N-Methyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide.
To a solution of N-methyl-6-chloro-2-hydroxy-3-nitrobenzenesulfonamide (140 mg,
0.53 mmol) in ethyl acetate, was added 10% Pd/C (60 mg). The mixture was flushed with
argon, then stirred under a hydrogen atmosphere at balloon pressure for 1.5 hours at room
25  temperature. The mixture was filtered through celite and the celite was washed with
methanol. The solvent was evaporated to give the desired product (160 mg, >100%). 'H
NMR (DMSO-dg): 6 7.95 (bs, 1H), 6.85 (d, 1H), 6.79 (d, 1H), 2.48 (d, 3H).

N-[4-chloro-2-hydroxy-3-(N"-methylaminosulfonyl)phenyl]-N"-(2,3-dichlorophenyl) urea
30 A solution of N-methyl-3-amino-6-chloro-2-hydroxybenzenesulfonamide (70 mg,
0.29 mmol) and 2,3-dichlorophenylisocyanate (57 puL, 0.44 mmol) in 2 mL of N,N-
dimethylformamide was stirred at room temperature for 66 hours. The mixture was diluted
with ethyl acetate and washed with water to give the crude material. Purification by column
chromatography on silica gel, eluting with ethyl acetate/hexane (30/70, v/v), gave the
35  desired product (60 mg, 49%, three steps). EI-MS (m/z) 422.3, 424.3, 426.3 (M).
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wi th ethyl acetate/hexane/acetic acid (50/49/1, v/v/v), gave the desired
product (185 ngy, 59%. EI-M5 (mz) 307.3, 369.3 (M).

N- Met hyl -Woohlmriez2 2- hydr oxy- 3- ni t r obenzenesul f onam de. 1PCASo0/UBHN Of

N- net hyl - 2- acet yl - 6- chl or o- 3- ni t robenzenesul f onam de (170 ng, 0.55 mmol),
0.5 nL of chlorotrinethylsilane and 3 drops of fumng sulfuric acid in

et hanol was heated to reflux for 20 hours. The sol vent was evaporated. The
resi due was\Nd2-buwimdhany )N ™[4 tiiypio-Zalnelt el - @i anetgdinatoswitorty Dpbengl] nredhe or gani ¢

| ayer was then dyjed. S and . concentyated to give:the. desired product
(150 . 51000 A fSigh P RTRy Bty BREEEN 4G bt rch i cd R g

N- Met hyl - 3-Cea9i melparetil-triomoRaenylibocpeyits €576 @31 Infrasipim 2dal. of ¥N-a sol uti on of

N et hyl.- 6- chl or.0- 2- hydr oxy- 3-nj t r obenzenesyul am 140 .. 0.53 nmol )
et hyP PSR a) B ST Ao SRR s (g fidnad w t
argon, therwigtethyl sdtateaia ivasheld ywdthoge tadivaxapbradematridla Phrifatigrgssumg for 1.5
hours at room 25 tenperature, The m xture s, filt throu celite and
the celi t o EREaRaLRBLOT IR cehebhin oIt S 6-LiT e GRE0MLEVaREG t o gi ve

t he desi r ediegifed@todhct (8566g, 6 %, Ht&ieps). BEMSMR) ¢ VE@3416)4363 (F1)95 (bs, 1H),
6.85 (d, 1H), 6.79 (d, 1H, 2.48 (d, 3H).

N-[ 4- chl or 0- 2- hydr oxy- 3- ( N'- net hyl am nosul f onyl ) phenyl ] -N - (2, 3-di chl orophe
nyl) url@a 30 A dBlingtanaibgank methods to those indicated in examples 5 and 6 the following

N- et hyl - 3- ami.no- 6- chl oy 0- 2- hydr oxybenzenesul f onam de (70 ng, 0.29 mol)
and 2, 3-di %P%ﬁ%‘?&ﬁ%d’&%%ﬁ%%e%m L, 0.44 mmol) in 2 mL of N, N-

di met hyl formam de was stirred at roomtenperature for 66 hours. The m xture’
was diluted wth ethyl acetate and sh°d7vvith water to give the crude
material. Purification by colum ¢ 'E’egraphy on silica gel, eluting
with ethyl Nfpédire/dievdroey-3-B9"-(Bmethoxyethyl)avfoniliphenvi]-No6.3-didhloraptieni) (60 ny,
49% tgr ee steps). EI-M5 (nfz) 422.3, 424.3, 426.3 (M). -20 WD 02/079122
PCT/ US02/ 18858

N - ( 2- br ontfhk @rogtdurd\butlingd hdxampleR 5 hiy wxsyfollowellte piet Nyldahionez-tydranyyd-) phenyl |
urea A sol yt of N hyl - 3- am nQ-,65 chl or o- 2- hydr oxybenzepesul f onam de

(7oomg o g mBhoNaffib SR AR T EheShBpt e KBRS Th°2 e of
N, N 5 di netTigbddyo€ Aho0%.cH 34 %s Nisra6¢4) Faindr © o071 i 8 Ra%UNe.§3¢. 66 hours. The
m xture was diluted wth ethyl acetate and washed with water to give the

crude material. Purification by colum chrormatography on silica gel,
eluting@Owi th ethyl acetate/hexane (3¥xample8//v), gave the desired product

(85 19, 67% (L HISS-2haRSdv-3 Metine lioal-phafyl £3- (53 dichlord-Rensnuited

Using the procedure outlined in examples 5 and 6, 1-(4-Chloro-2-hydroxy-3-

methanesulfonyl-phenyl)-3-(2,3-dichloro-phenyl)-urea was prepared. LCMS (m/z) 411
.
25

Example 9
1-(2-Bromo-phenyl)-3-(4-cyano-2-hydroxy-3-methanesulfonyl-phenyl)-urea

Using the procedure outlined in examples 5 and 6, 1-(2-Bromo-phenyl)-3-(4-cyano-
2-hydroxy-3-methanesulfonyl-phenyl)-urea was prepared. LCMS 412 (m/z) (M™).
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10 Usi ng anal ogous nethods to those indicated in exanples 5 and 6 the
follow ng additional conpounds were prepared: Exanple 7

N- [ 4- chl owo-020tpaelr oxy- 3- [ N'- ( 2- net hoxyet hyl ) suf onyl | phenyPLTNS0Z/21038 di chl or
ophenyl) 15 urea The procedure outlined in exanples 5 and 6 was foll owed
to give N-[4-chloro-2-hydroxy- 3-

[ N'- (2- met hoxyet hyl ) suf onyl ] phenyl ] -N - (2, 3-di chl orophenyl) urea; El enent
Anal ysis Theory: C 41.00% H 3. 44%@ ﬂlegﬂ% Found: C 40.77% H 3.28% N
8.83% 20 Exa I

1- (4-Chl oro= nyl)-ure
a Using theBooe :

1- (4- Chlor

met hanessﬁl %%yﬁ]ﬁﬁﬁe‘:ﬁ)‘{??lt?bf%%ﬁ di chl or o- phenyl ) -urea was prepared. LCVS

(mz) 411 (M) ToZEsoEmampf Zni@ro-5-cyanophenol(1.03g, 6.29 mmol) in dry DMF (10mL) was

1- (2- Brono- phenyl) - 3- yano- 2- hvdr oxv- 3- net hanesul f onyl - %henyl L-urea
Using the pardé‘?%fﬁﬂl‘“@ B 9Iraiterﬁ%a9m Tepmabi ad ths repqtiongwas stirred at 25°C for 16

1- (2- Br omo- &l Irhdrebdion b Qitded Wil Bxsc3whRthwRe s Nanyb s Rikeivigoyr ea was
prepared. LOVB 412 (mz) (Mr). -21 WO 02/079122 PCT/ US027°10038° Exampl e 10

St andard pr£@eshéefrate@lio LREthe Yink Baaioandli 28k kshs) S LR IIMVIR WEBd1;pASRRLA, GHUT eas
Synt hesis of 1-(2-Bronp-phenyl)-3-(4-cyano-2-hydroxy- 3- propyl phenyl) urea

5 2-al I§} oxiy= 80THaANGAT sy bihe 38 (b 1HTD= 4.9% 8lz)d.04(m, F), 5.51 (dd, 1H, J=17.11 Hz,
2-nitro-5-c¢ 119329 IH(;gL was added cesium
car bonat e(zy%gghﬁg@@é HP? %gg?ﬂéiiét7?8%2\¥1\b?v§t5$r d at 25 C for 16h

under Ar. The reaction was d| I uted with Et OAc, washed wi th satd NaHCGS,

dried MyS ted to give the title conpound(1.21 g, 95% . 1H
NVR (@Cle?;lz%?ly?"q‘g ?g‘%%g@lo J =807 H), 7.37 (s, 1H), 7.35 (d, 1H J =

7.97 Hz) 6.04 (Ao dddjutionobdhil{ndd?- 6QHmOD=:167th@bl #90 mL] w2Oadded Sn@p £B.86dd, 1H, J
= 9.42 Hz, 1.16 Hz), 4.74 (d, 2H, J = 6.58 Hz). 2-allyloxy-4-cyanoaniline.
To a sdibut i omolpf T@rwachnlewe@ne@d mfr’@l"}i ford st Heredctign@ixture yavpmireddete ke SnC12

(28.85

. PH was adjusted to 7 with sodium bicarbonate, and extracted with ethyl acetate. The-
organic layer was dried with MgSQOy, filtered, and concentrated. Flash chromatography
(2% MeOH/CH7Cly) afforded 2-allyloxy-4-cyanonitrobenzene (96%). 1H NMR (CDClz)d
7.12 (d, 1H, J = 8.05 Hz), 6.98 (s, 1H), 6.68 (d, 1H, J = 8.12 Hz), 6.05 (m, 1H), 5.40 (in,

20  2H),4.59 (d, 2H,J = 6.13 Hz), 4.31 (bs, 2H); EI-MS m/z 175(M+H)*.

4-cyano-2-hydroxy-3-(2-propene)aniline
2-allyloxy-4-cyanoaniline(1.49 g, 8.55 mmol) was dissolved in dimethylaniline(15 mL).

The solution was heated under Ar at 175 ©C for 3 h. The solution was cooled and then

25  purified directly on silica gel (70% Hexane/30%EtOAc) to give the title compound(1.33 g,
89%). 1H NMR (CDCl3)d 7.12 (d, 1H, J = 8.10 Hz), 6.62 (d, 1H, J = 8.19 Hz) 6.01 (m,

1H), 5.28 (m, 3H) 4.24 (bs, 2H) 3.63 (d, 2H, J = 6.08 Hz); EI-MS m/z 173(M-H)".

4-cyano-2-hydroxy-3-propylaniline.
30 A solution of 4-cyano-2-hydroxy-3-(2-propene)aniline(0.60 g, 3.44 mmol) in ethyl
acetate(25 mL) was flushed with Ar. 10% Pd/C(0.25 g) was added, the mixture was flushed

with Hy, and then allowed to stir under hydrogen (balloon pressure) at 25 O©C for 14 h. The
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15 mmol ). The reaction was stirred at 70 C for 4 h. The reaction m xture
was poured into ice, pHwas adjusted to 7 with sodi um bi carbonate, and
ext ract edwwiozio7gehyl acetate. The . organic |ayer was driPea/usne/knobgSH4,
filtered,, and concentrat ed FI ash chr omat ogr aphy (2% McOH CH2C12) afforded

2-allyl 4 1 7.1 1H, J =
8. 05 >rl|z§) e ?&X‘?Qgsn"lilfﬁfe%q ﬁ"“fe“‘ragw?"zé‘ §; % ‘6%“%0}%{“?(&5(? 285,40 (m
20 2H), 4. %%dIH&MRgCBC By 43. 1|ﬂ2(& 1H41 33 36@% 6%'9')(@ 1H, 7 M3 33118, brb((WhH) +

4- cyano- 2- hydr oxy- 3- ( propene)anl i ne -al'l'yl oxy- 4- cyanoanlllne(l 49 g,

8.55 nmol ) masediss 0by ad, ax), ﬁw@timamzﬂmm@(émm% 174Rp@-19el ution was

heated under Ar at 175 C for 3 h. The solution was cooled and then 25
purified directly on silica gel (70% HexaneISO%EtOAc) to g| ve the title
conpoundy 1. ﬁ@ﬂmmo%ﬂ 1)- ﬂ-{ﬂd%ﬁ ro efy-urddd, J 8.10 Hz), 6.62
(d, 1H, J = 8 g%y gropihehibuddl, 2H) 3.63 (d, 2H,

J |_ 6. 08 Hfz) EI R;B“tf?ﬂff ﬁxm?riyx fOXYzﬁ I&r9 1121% BigyQ 2T 5psely P | ne 30 A
oyl ncet Q2GS AR bitn bRl QORISR P o e THRL) ! e

m xture wasprbdugtsmsdmnﬁmlty dﬂZttlolawdh tnlammlemd dhéomige anidopredipiratiomnetel hdxyoksogen

(bal I oon prefsure at 25 Cfor 14 h. The -22 WO 02/ 0?9122 PCT/ US02/ 10038
reaction wadlt§ringaEprded EhﬁF‘Bﬁﬁ??’&?é?q(?%mérﬁ%@d%é?ﬁ*r]ﬂétogd H@D@?@Mtsf;?edéﬁi tle

compou (0 6. 59
(d, 1H%J 2§40 e @?%717&)*% o @ﬁ%g@}%qg %)sg ) é?o@' mzﬁy LA (t.
2H, J = 7. 482)H93 (dElHlWS?ﬂlI:Iz);]_?Zﬁ 8( W, H=8.363z), 7.27 (d, 1H, J = 8.53 Hz), 7.35 (t,

1- ( 2- Br ono- ( 2 \Y/ i Y, ¢ ol ution
of - 4- cyano- DRy B SR S R PR T SITRA ¢ SR B0 0. 40
n) was trelai)emMswtszummaphﬁmytclwﬂqgmm@@gﬂﬂgz@)@ﬁmmk}i 206, 43,0 at 25
C. The product was purified by dilution with nethyl ene chl ori de and

preci pi t at i BV 1wfoukd, A&Xbredd, 10.F. tering afforded the title conpound(72 ng,
65% , mg 174-175 C. 1H NI\/R (DVMBO-d6) 10 d 9.41 (s, 1H), 9.35 (s, 1H), 9.05
(s,V,H) 8.06 (d, 1H, J 855Hz)790(d 1H J =6.89 Hz), 7.63 (d,
1H, J 797Hz)736(t 1H  J &M?Z?(d 1HJ-853Hz)
7:35<(t,‘: , ) g ‘, = ]

7.53 Hz), ‘

(C17H16Br N302/ 1|-12@)sta®a¥ﬂ Nocesiarecmthnwln@@amme $@was fpbov@ tofgtya ﬂdz—lir)qmm 4. 35,

10.37. 15 phenyl)-3-[4-cyano-2-hydroxy-3-(1-methyl-butyl)-phenyl]-urea. LCMS (m/z) 389 (M™).
20

Example 12
1-(2-Bromo-phenyl)-3-[4-cyano-2-hydroxy-3-(1-methyl-butyl)-phenvyl]-urea

The standard procedure outlined in example 10 was followed to give 1-(2-Bromo-
phenyl)-3-[4-cyano-2-hydroxy-3-(1~methyl-butyl)-phenyl]-urea. LCMS (m/z) 403 (M™).
25

Example 13
1-(2-Bromo-phenyl)-3-(4-cyano-2-hydroxy-3-isobutyl-phenyl)-urea

The standard procedure outlined in example 10 was followed to give 1-(2-Bromo-
phenyl)-3-[4-cyano-2-hydroxy-3-(1-methyl-butyl)-phenyl]-urea. LCMS (m/z) 389 (M™).
30

Example 14
1-(3-Bromo-4-cyano-2-hydroxy-phenyl)-3-(2-bromo-phenyl)-urea

Using the procedure outlined in examples 5 and 6, 1-(3-Bromo-4-cyano-2-hydroxy-
phenyl)-3-(2-bromo-phenyl)-urea was prepared. LCMS (m/z) 413 (M™).
-23-



Exanpl e 11

1- (2- Brono- phenyl ) - 3-[ 4- cyano- 2=hvdr oxv- 3- (1- net hyl - propyl ) - phenyl ] -urea
The st andapd2praeedure outlined in exanple 10 was fol | owedCrasgr/we3s

1- (2-Bromo phenyl)-3-[4-cyano- 2- hydr oxy- 3- ( 1- et hyl - butyl ) - phenyl ] - ur ea.
LCMS (mz) 389 (M. 20 Exanple 12 1

1- ( 2- Br ono- phenyl ) - 3- [ 4- cyano- 2- hvdFE3BR. 18 ) et hyl - but yI ) - phenyl | - ur ea
The st andarIslgQ@lﬂoﬂenjhﬂrom-ﬂmmmmmbﬂl)m(A{mdncﬁlefd-ﬁhﬁﬂ)hmeaqi ve

i-CI(Vé- (B;r;)g;) gggm(/lk;gmg%he[zé C%Y(lgrn%rl mi%l%regar}{pl S(and%e{ (ﬁy &hllgrl“(l)té/w(frgx@%yl J-urea.
1-(2-Bro m)-rpdnEanyslu)fH@menydyammg-211dhiodm—ph@¢yl$ﬂtes ehbuprgpargh £OMS 3951(@a) (Mhe
standard procedure outlined in exanple 10 was followed to give 1-(2-Bronpo
phenyl ) -3-[ 4- cyano- 2- hydr oxy- 3- (1- net hyl - butyl ) - phenyl ] -urea. LCVM5 (1 z)

389 (M. 30 Exanple 14 Example 16
1- ( 3- Br ono- 4- . ﬁ, 3 ( : . . 'ﬂgthe
procedure 0Ot : ; 0Xy-phe gny) ane amide

phenyl)-3-(2-br dﬂ‘ﬂmgp]'ikﬁpﬂ'yd:e)lumroﬁﬂmwﬁl epatre;par%mhd 6!.{5\@11()11@513&])3 (4,‘133d1«(1Mr)> -23 WO
02/ 079122 P SOZ/
1- (4- Chl or & ’M/ %wwigﬁgﬁwiﬁ%sugﬂgﬂwe)w§ Preparsd- Ji NP GPE. Hhenyl ) - ur e
a Using tI‘(M“procedure outlined in exanples 5 and 6,
1- (4- Chl or o- 2- hydr oxy- 3-
met hanesul fi nyl - phenyl ) -3-(2, 3-di chl or o- phenyl )-urea was prepared. LCV5 395
(mz) (Mr). 5 Exanple 16 Example 17
{6- Chl or o- 33 I% hI 3 2- h d(rioxy phenyl } - met hanesul fo
nam de Usi* . cuiiviin
6- Chl or o- 3- [3 (Zl:lﬁselndakd mbcedpdeemyinwmregamtﬂ&i@wmmnm@ﬁ tp@ﬁ/aw[}{mt hane

sul f onany d%romo-p B—urelcgo] R &ryyéx)oxy 68 zariide. (LIEA,*I-\)IS (nI;X )agg%l &r )1 !

Exam le 18
Standard procedure for the svnthesns of 3 amido phenols Synthesis of 6 -Chloro-3-[3- -

(2,3- dlchloro—phenyl)-ureldo] 2-hydroxy—N-pheny1—benzamlde
20  2,6-dichloro-3-nitro-N-phenyl-benzamide:
To a solution of 2,6-dichloro-3-nitrobenzoic acid (499 mg, 2.11 mmol) in methylene
chloride (8 ml) at 0 ©C was added oxalyl chloride (0.32 ml, 3.67 mmol) and a drop of DMF.
The reaction was stirred until bubbling ceased and then was warmed to room temperature
and concentrated. The crude reaction mixture was taken up in DMF (5 ml) and chilled to 0
25  OC. Triethylamine (0.32 ml, 2.30 mmol) was added followed by aniline (0.21 ml, 2.30
mmol). The reaction was warmed to room temperature and stirred for 14 h. The reaction
was diluted with water, extracted with ethyl acetate, dried MgSOy, and concentrated. Flash

chromatography (70% Hexane/30% EtOAc) on silica gel gave the title compound (406 mg,
62%). TH NMR (DMSO-dg) d 10.91 (bs, 1H), 8.20 (d, 1H, J=8.0) 7.80 (d, 1H, J=8.0) 7.79

30 (d,2H,J=8.0) 7.41 (t, 2H) 7.28 (t, 1H); EL-MS m/z 309(M+H)".

6-chloro-2-hydroxy-3-nitro-N-phenylbenzamide:
To a solution of 2,6-dichloro-3-nitro-N-phenyl-benzamide (950 mg, 3.05 mmol) in
DMSO (20 ml) was added KOAc (892 mg, 9.09 mmol) and 18-Crown-6 (2.42 g, 9.15
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3-[3-(2-Brono- phenyl ) -urei do] - 6-chl oro- 2- hydr oxy- benzam de The standard

procedure outlined in exanple 18 was followed to give 3-[3-(2 15

Br ono- phewgplop/omie: do] - 6- chl or o- 2- hydr oxy- benzan de. LCVS @erA)S0B8H3E M) .
. Exanpl e 18 Standard procedure for the synthesis of 3-am do phenols.

Synthe5|s of 6 -Chloro-3-[3-

(2, 3- di chl omEwPh&hsAeyctign waggined ahldPe k8r 2Rihp héiasqookea e sefne empogture,

2, 6-di chl or gy NROLVRAS Mdel §ihe %&z&xrwaqgno%a t@stfr@érqtﬂ £ a8lified to pH 1
2, 6-di chloro-3-nitrobenzoic acid (499 ny, mml ) in nmethylene chloride

(8 n) at Ovith GAHGlddbeireastionyyas difyted Wtsheweter @zraﬁtf:d with ethylaepipte, diisd a drop of

The rmggm QAd Yksertihich  BEsHEHbhar PRy (9, B6A3E50BREDADE Mo MBSAYRr Med to
roomtenpera ure and concentrated. The crude reaction m xture was taken up

in DVF ($ ”&)sﬂ@da%e}?géwéﬂh@étlé& o@&i @92%‘@%YIQWWS@% 115 @) mMmol) was

added foll owed by aniline (0 ereatlon was warnmed to
room terrperHﬂ)Lm@6aa(rbsl 1§§1D|8r1r0€(d lfH)rI a.3), h7lﬂaaéHrJea61 i7G6 (t, 263745 (dJ)2Hd Wi th
water, extracted with et h&%acet ate, dr| ed MySH, and concentrated. Flash

chr omat ogr aliify)-(7769% e &he IS0 &) on silica gel gave the title conpound
(406 ny, 62%. 1H NMR (DIVBOd6) d 10 91 (bs, 1H), 8.20 (d, 1H J=8.0) 7.80
(d, 1H J=8.0) 7.79 30 8.0) 7.41 (t, 2H 7.28 (t, 1H):; El-MB
to/ z 309( Mi—?—‘ﬁ‘ﬁunoé @MY%?BY@QWHTP@?‘W@DFHW‘F% N- phenyl benzani de: To a

sol uti o of 2, bRdRe &Itﬂﬂletlﬁ@x%ﬂ@ﬁﬂ\\ﬂisf@ﬁcﬂ%@'ﬁhﬁ@@(ﬁl@g ﬁgydr&ﬁﬁ mol) in
DVSO (20 ml) was added KOAc (892 ng, 9.0 and 18- Crown- 6 42 g,

9.15 -24 V\Dn@@%&il@ﬂ)ﬂ%nﬁ%@iﬂdﬁ&ﬁbﬂ:ﬁﬁ@&tle cm)mpbl)nd (9'41mg,r%%)t |1H|NMR$DMSOHed at
1010C for 2 ded and
the reacti o%)\l%/alg%gk v@ '%Pdggl t _f8§?’rvl3tlﬁ’ aC|(t(bI|HfI 6123/ y?ﬁﬁ %@)S G%Sh 6 N
HCl . The r?ﬁcﬁﬁqngg@%IMSn%?%éM%wmt er, extracted with ethyl acetate,

dried MS and cdéncentra ash chromat ography (70% Hexane/ 30%
Et OAc/ 0. 1% HOAc) 5 on silica gel gave the title conmpound (392 ny, 44% . 1H

(. ort g0 by Getogp Wby R Ry gty ™, =21 1)
291|( M+H) - 3- am\mdummﬁB@anoztS dewdwxmﬁépi?phﬁbmmndd$l 0.ng 'Dh’iéGpr ocedure -
out 1 ne L n SAPITHBNAQ, U6 (UL SRR s 1) e
( DMSO- mmol) for 14 h at room temperature. The reaction mixture was diluted with ethyl acetate

and washed with water. The organic layer was dried with MgSQOy, filtered and concentrated.
20  The product was purified by recrystallization using methylene chloride and hexane.

Filtering afforded the title compound (63.2 mg, 42 %), mp 244-245 OC. IH NMR (DMSO-

dg) d 10.53 (bs, 1H), 10.00 (s, 1H), 9.25 (s, 1H), 9.14 (s, 1H), 8.11 (d, 1H, J=7.4 Hz), 7.95

(d, 1H, J=8.7 Hz), 7.75 (d, 2H, J=7.87 Hz), 7.32 (m, 4H), 7.11 (t, 1H), 7.00 (d, 1H, J=8.75);

EI-MS m/z 448 M+H)™. Anal. (CooH14N303Cl3) C,H,N: calcd, 53.30, 3.13, 9.32; found,
25 52.94,2.85,9.11.

Example 19
1-[4-Chloro-2-hydroxy-3-(1-morpholin-4-yl-methanoyl)-phenyl]-3-(2,3-dichloro-
phenyl)-urea

The standard procedure outlined in example 18 was followed to give 1-[4-Chloro-2-
30  hydroxy-3-(1-morpholin-4-yl-methanoyl)-phenyl]-3-(2,3-dichloro-phenyl)-urea. LCMS
(m/z) 445 (M.
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d6) d 10.35 (bs, 1H), 7.74 (d, 2H J=8.5), 7.31 (t, 2H), 7.06 (t, 1H) 6.73
(d, 1H, J=8.5), 6.66 (d, 2H, J=8.5); EI-M5 nr/z 263(MH)+. 15

6- Chl or 0-W80[03/0(928- di chl or o- phenyl ) - ur ei do] - 2- hydr oxy- N- pirempusobenzan de. A
sol ution of 3-am no-6-chl oroz2' hydroxy- N phenyl benzam de (91.0 ng, 0. 346
mmol) in DM (1.5 m) 'vas treated with' 2,3-dichl orophenyl isocyanate
(0.046 mM, 0.348 muol) for 14 h at roomtenperature. The 'reaction m xture
was diluted with ethyl acetate and Evasipdd20M th water. The organic | ayer
was d.r' ed %-tdillmg%ﬁ.-({i&logﬁﬁﬁe%v%q n(():-gsi'}: b -li-%}l 9' 'n% -2- hﬁr(i[))(r-o duct was
purified by Tecrystattrzatrom ust g IrE'&'IT&'Eﬂ'EﬁC!FH'UXIM‘ hexane.

Filtering abémewpsulf¢namidg t| e conpound (63.2 ngy, 42 %, np 244-245 C. 1H NWR

( DVBO ) d 10. . 200 (s, .1 9. S, a2 9.14 (s, 1H),

8. 11 (dfj561H, 327 'fﬂ??‘f"“%@é%e &%‘8‘{‘)‘%&*‘3‘%?"3 ”’ﬁzsfn?heg‘.s ?E&E%I,m‘?iﬂ,“arﬁt(ési.% He) |
7.32 (m 4H) solitichDf Bianilidd--ethBx P02 {colglotbit3-eheBord®).11g, E5-nvBol) in/taludheg1 ( M+H) - .
g‘ng‘g gcjz_gkgh@%%%’é%%—ghﬁo’}g-dﬁ@o%y rc%cy?f)%nz%h%%’f(%lar%i?cfe (E),?Pgr,]g.’S mn%cﬁ) a?nzd' 94,

1- [ 4- Chl or oth2 rdayiibmoniytuds Hedtedrmtr [ADWL. | Aftek-2¢ hrsit beactivtiv)as piienttated3nd the 3- di chl or
,? ;) glh Sgyll? E (zrgl%?ﬁe%; %_i\%ig%gb%rtgraggg ggr%%&e%on%ﬂlte)l(z{ngse tg) giv@ 48 )fnag@&%) 3?86-&\6&0{3@ | owed
hydr oxyt®B- ( G;4iophdphanydmitlo-dyelobaricatyJamidug2ytyliroRy-bizdreilfoihigido aph@ny! ) - ur ea
. LCMB (1 z)..44 - WD 02/ 079122 PCT/ US02/ 10038 Exanpl e 20

6- Chl or o- 3- f@dﬁ@ngﬁ%ﬁg/ﬁ% ani no- cycl obut - | - enyl ani no) - 2- hydr oxy-
benzenesul fonam de 5 The followng is the standard procedure for the
synthesis of dianilino squarates. Tq, a oi ution of

3-ani | i no- 4- et hoxy-1, 2-cycl obut - 3- e?@%‘lﬁi%-‘(o. 11 g, 0.5 nml) in toluene (1
m.) was addad.8Diskortplenglambicceyeiobutll-@xylaitorhedioky-baahidale( 0. 11 g, 0.5

nol ) a the reactign . m xture heated at C. ter .24 . hrs, the reaction
was coniczgejnt r at ed%genséa“g?fg pro@?cﬁl eo@w&h@(aﬁ’ﬁﬂé?zgiwgﬁ%wﬂ tf’rgé‘fei36¢i’4f£%’iﬂ'
acet one/ hexaphsiylamigi-oyelod@- 1rany ariE)-2ey dfox Chbrzbgtride &Q tan solid. LCMS (m/z)

(3, 4-di oxo- gqﬁoggf“?yl am no-cycl obut -1 - enyl am no) - 2- hydr oxy- benzenesul f onami de.
as a tan ~solid. "LCMS (mf 2)* 394 (M+). Exanple 21

Example 22
20 3-(3-Fluoro-2-hvdroxy-phenylamino)-4-phenylamino-cyclobut-3-ene-1.2-dione

The standard procedure outlined in example 20 was followed to give 3-(3-Fluoro-2-
hydroxy-phenylamino)-4-phenylamino-cyclobut-3-ene-1,2-dione as a tan solid. LCMS
(m/z) 299 (M").

25 Example 23
4-(3.4-Dioxo-2-phenylamino-cyclobut-1-enylamino)-3-hydroxy-benzonitrile

The standard procedure outlined in example 20 was followed to give 4-(3,4-Dioxo-

2-phenylamino-cyclobut-1-enylamino)-3-hydroxy-benzonitrile as a tan solid. LCMS (m/z)

306 (M™).
30
Example 24
3-(2-Hydroxy-4-nitro-phenylamino)-4-phenylamino-cyclobut-3-ene-1,2-dione.
The standard procedure outlined in example 20 was followed to give 3-(2-Hydroxy-
4-nitro-phenylamino)-4-phenylamino-cyclobut-3-ene-1,2-dione as a tan solid. LCMS (m/z)
35 326 (MH).
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3-( , 4-D oxo- 2- phenyl am no-cycl obut - | - enyl am no) - 2- hvdr oxv- benzonitrile 15
The standard procedure outlined in exanple 20 was followed to give

3- (3, 4- diwp@/od1phenyl am no- cycl obut -1 - enyl am no) - 2- hydr oegThsSnzomBg ri | e as
a tan solid. LCM5 (mz) 306 (M+). :.. . Exanple 22 20

3-(3-Fl uoro-2-hv hen no- ¢ but - 3-e di one
The standard pr og@(ﬁf%llpéﬁp |lﬂ(g]ﬂgf1%| b&&‘%ﬂﬁﬂ“ﬁ %3] \Rﬁt§n¥8f1$8%§8t Elpé’ﬂﬁ‘fi‘twéls

3- (3- Fl uor ocited iRk et ﬁRﬁﬁ&y&@ﬁkﬂﬁﬂnﬁmgﬂﬁﬁﬂ$Bﬁ?ﬂ@mﬁ&ﬁkqp&kmsmﬁﬂﬂm&L2 di one
as atan solid, LCM5 (nmlz) 299 (Mt le 23

4- (3, 4- Di oxBUBlicgHemyPREiPeraLiealy aéléutl ividgply mﬁiilqe@)i 18 bpinpomeyatséhyoni tril e
The st andar exanple 20 was followed to give
4-(3,4-Di ox%f‘%-&g‘%g%%@ﬁ]ﬂﬁ@ %&2 1Jf)lput -l - enyl am no) - 3- hydr oxy- benzonitril e as
atan solid. LCM5 (mz) 306 (M+). 30 Exanple 24

3- (2- Hydr oxy- 4- ni tr o- phenyl am no) - 4- phenyl am no- cycl obut - 3- ene- 1, 2- di one.
The standard procedure outlined in exanple 20 was followed to give

3- (2- Hydroxy 4-nitro-phenyl am no) - 4- phenyl am no-cycl obut - 3-ene-1, 2-di one as
atan solid. LCM5 (mz) 35 326 (Mt). -26 WO 02/079122 PCT/ US02/ 10038 Al
publications, including but not limted to patents and patent applications
cited in this specification are herein incorporated by reference as if each
i ndi vidual publication were specifically and individually indicated to be
i ncorporated by reference as though fully set forth. -27 WD 02/ 079122

PCT/ US02/ 10038 What is clained is: 1. A nmethod of increasing the netabolic
stability and/or half life of a phenol- containing conpound by placing a
suf one or sul fonam de substituent ortho to the phenol. 5 2. A nethod
according to claim1 wherein the sulfone or sul fonam de noiety has a
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structure (Rb)2NS(O 2 wherein: Rb is independently selected fromthe group
consi sting of hydrogen, NR6R7, OH, ORa2 Cl- b5al kyl, aryl, arylCil-4al kyl,
aryl C2- sMbloenydi22 cycl oal kyl, cycl oal kyl Cl1_5 al kyl, het ePoarsh2/10038

het er oaryl Cl1- 4al kyl, heteroaryl C2-4 al kenyl, heterocyclic, heterocyclic
Cl- 4al kyl , glqﬂ%gm eterocycllc C2- 4a|keny| noiety, all of which noieties
may be optlonal y su Stituted one to three tines i ndependently by a

substi t uentl.sel ek tethod Df)mreatsmgghteauqaalﬂmnstalshlymgd/on‘hatfaifoqemhendn tro,

hal bstit | k |k |
Cabor ot edthafhizbotebitl ke iy BB e B R ol i
mﬁg(C(O)O)ZRa S(OmRa, (O NRRT, (O OH Q0 O S(O)2NR6R73 and
r | ent s C orm.a nenoper e
it dhal 1y Qe Pt ML R R GE shRn® gt ft-Paef ¥y b

ring, optionally su
i ndependentshrygturk (Rb))gNS(s‘.))@szherbments selected fromthe group consisting of,
NRa, 0, S, SO .and SO which substituents can be optionally unsaturated;, Ra

i s sel ect editris gideRengendy pelectrddrost th grogp cepsielng oféw‘}mgenaN%M-%m&aL C1-

h | %5 4al het, | |
Cr- aarkyl oS EHEAMCy B R B R Gl R Gt r.of fed:
m is O, Orhe&ﬂ)al'ﬁ‘@?gﬁléyl hfétékdﬁﬂll@g ¥ alkesy1 Qfeteiloc%hczhetéi‘&gclE&BCfiM yR/an@

i ndependent |y sel ected fromthe group consisting of "hydrogen, Cl 4 al kyl ,

het er 0dPy| hetgrapyclicglar4pikenyl yroietnal ofiivkigh moietias st teroptidrially subRGueA dndlp

t oget her w Ltro ttached .f or 5 to 7 menber
ri ng which tir'rle%émes mde(?plfcg%tﬁ'aqyl Vu}é\gqu{eﬁ ﬁ?peﬁ%d gg %ogr?‘ipocﬁﬁﬁmﬁégtﬁ%%ﬁﬁﬂ’m i's

sel ected f miwo, bxygbstituted C1-ogkpl, Of -4ty uiinoamdnondri diAT 14 aligy] Sibyidaed opti onal I'y
substituted. 3. A nethod according to claim1 wherein the phenol -containing

conpound | ¢Mipe QlRa,s%(ﬁ)t)%ml NByC@%J QC@NReR 2y ox 0 HROCEDR2, $1OFhBSI02/ 10038

aroup. tons PRI KPR SRR ERR. Bpd SHERSIE Y o RgT "Ryt T
C1- 4al kyl , sﬁEs‘fltueﬁ%g'cé B kERVh a 3%Qﬁé?ﬁdekéﬂlnng%bl% K&Hstlﬁédﬁn@ééﬁ)’almm in

heteroaryl 5 heteroarlel 4 alky het er oar yl -4 al kenyl, heterocycllc
het er ocycl Iaé iagn to v&]l‘bRg,llIl epgndently, 1 4o 3 substituents selected from the group cons1st1ng of. . A ;

NRy, O, S, SO, and SOy which substituents can be optionally unsaturated;
R, is selected from a group consisting of alkyl, aryl, arylC1-4alkyl, heteroaryl, heteroaryl
C1-4alkyl, heterocyclic, COOR,, and a heterocyclic C-4alkyl moiety, all of which moieties

20  may be optionally substituted;
m’is 0, or an integer having a value of 1 or 2; and
Rg and R7 are independently selected from the group consisting of hydrogen, C1-4 alkyl,
heteroaryl, aryl, aklyl aryl, and alkyl C1_4 heteroalkyl; Rg and R7 together with the nitrogen to
which they are attached form a 5 to 7 member ring which ring may optionally contain an

25  additional heteroatom is selected from oxygen, nitrogen or sulfur, and which ring may be

optionally substituted.

3. A method according to claim 1 wherein the phenol-containing compound is

represented by formula (T):
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heterocyclic C2-4 al kenyl noiety, all of which noieties may be optionally
substituted one to three tines independently by a substituent sel ected
from t he woorp7aensi sting of hal ogen, nitro, hal osubstit eCcedisciio03al kyl ,
Cl-4 al kyl, am no, nono or di-C 1-4 al kyl substituted amne, ORa, C(O Ra,
NRaC( O) OrRa, OC(O NR6R7, hydroxy, NRQC(O)RaI§(O)mRa 10 (O NR6R7, C(O OH,
C(O ORa, S(O 2NR6R7, and NHS(O) 2Ra; or the fwo Rb substituents can join to

forma 3-10 nenbered ring, opti@daNEJO) tuted and containing; in
tituents.sel ected fromthe

addition to carbon, independently, 1 to

group consisting of NRa, 0, S, SO and ich substituents can be
optionally unsaturated; 0 Rl is |ndepend"~ y selected fromthe group
consi sting of hydrogen, hal ogen, ni t r dis Eyano g5 C1-10 al kyl,
halosubstltuted Cl-10 al kyl, C2-10 al kenyl, C1- 0 al koxy, halosubstituted
Cl- 10 al kox¥hereisi de, S(C»tRA (CR8R8) q S(C»tRA hydr oxy, hydroxy

substi t ut edry 1ﬁ]depé¥x|dgx¥iy sel8didd fror ik lordup cﬂ‘ns?sltlﬁ%’ b5 hy@lo¥n, RRgRO, G kSR %/ bl_

aryl oxy, aryl Cl-4 al kyl oxy, heteroaryl, eroaryl al Kyl”,  het ef oar yl

C2- 10 al kergakkyl, heytl,enryi@;qlalk@lapgzl @ap Y ylkenyl, cybletleylogyhlicg,C1 @akﬁrlmtgtsdrylc Cl-4
al kyl, heterocyclic Cl-4 al kyl oxy, heterocyclic C2-10 aI kenyl ,
NRAC( O) RR4 Fister e €1 -2 plih heferoprgHERg ke iR Tocy drpiRiy oree ) rd syl @szialo

| kenyl cz 10

2 eyl & Qe R TR e 5) NN AT @%@é&f%

Kk vt il o (B
an

02/ 079122 F!"(‘fgf? %@gé?%iﬁé%él 6?3?% Nﬁéﬁé‘?’i“’e?"f‘%&e‘lﬁ%r‘l"ﬁwS‘F'ﬁP‘i‘H%(CHz)so or

a 5 to 6 mepxies ek Sé @o;kgtm@c@ds)ownéék 6@20 y’dﬂﬂy, rafb%@/ﬂ@a d) e alkyl,

aryl, arylalkyl', Reteroaryl® hetéfocyclic noieti be opﬁ dhal Iy

subst i t10t ed?((HNRng (RO) G, éJ(D}(meaOS(QbQNRlsm sed BIEIS@»ZM @mﬁeh\eo gpoup conS| sting
of hydrogen, opti onal | y 5 substituted Cl-4 al kyl, optional Iy substituted
aryl, opti cHBYHYENS GRsIoimtte fos agr |} membeedingy optionlytshlpstitadyand ednsaining e d

het er oar yl ,ad@iioh @M, 1§dé9§ldbﬁt}jl e éwﬁltb@ﬁr@&isvslele@d flord H@QmupQ@ﬁs%’hﬁ& ¥elic,

ahd het er o¢ C|IC Cl- 4 al Kyl ;- R4 and R5 together with the nitrogen to
whi ch t hey Mfa O §t ¥@&caR&d02 thrﬁheﬁuBSU%"mP Cﬁ‘b‘?ﬁd@ﬂ"%“ﬁg“%‘?%‘?ﬂ may optional ly

conpri se arkfalg %dte{)e%ﬁglﬂy selected from the group consisting of hydrogen, halogen, nitro, cyano,

15 Cj1-10 alkyl, halosubstituted C1-1( alkyl, C2-10 alkenyl, C1-10 alkoxy, halosubstituted
C1-10 alkoxy, azide, S(O)tR4, (CRgRg)q S(O)tR4, hydroxy, hydroxy substituted C1-4
alkyl, aryl, aryl C1-4 alkyl, aryl Cp_1¢ alkenyl, aryloxy, aryl C1.4 alkyloxy, heteroaryl,
heteroaryl alkyl, heteroaryl C3-10 alkenyl, heteroaryl C1.4 alkyloxy, heterocyclic,
heterocyclic C1-4 alkyl, heterocyclic C1-4 alkyloxy, heterocyclic C2.10 alkenyl,

20 NR4C(O)NR4R5 NR4C(S)NR4R5 (CRgRg)q NR4R5 (CRgRg)qC(O)NR4R5 C2-10
alkenyl C(O)NR4Rs5, (CRgRg)q C(O)NR4R10, S(O)3R8, (CRgRg)q C(O)R11, C2-10
alkenyl C(O)R11, C2-10 alkenyl C(O)OR] 1, (CRgRg)q C(O)OR11, (CRgRg)q OC(O)R1 1,
(CRgRg)aNR4C(O)R11, (CRgRg)q C(NR4)NR4R35, (CRgRg)q NR4C(NR5)R{]
(CRgRg)q NHS(O)2R13, (CRgRg)q S(0)2NR4R5 and

0 ¢]
N
\fil NR,R;
25 R4
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het er oat om sel ected from oxygen, nitrogen and sulfur; 10 R6 and R7 are

i ndependently sel ected fromthe group consisting of hydrogen, Cl-4 alkyl,
het er oar yWp oatnyd122 akl yl aryl, and al kyl Cl-4 heteroal kyl ; ®CTRBIANIIR7
together with the nitrogen to which they are attached forma 5 to 7 nenber

ring which rin tionall co ad heterotomls

sel gct ed f rdrﬂ”g%}é‘i‘ﬂ%ﬁ O?‘?t ﬁy&mﬁ(&?@ﬂpﬁgﬁag ‘%’E‘an Sty %‘%e optional ly
subst i t ut edinsdBralRa ring, a%@bvﬁaalﬁ%efan@mameargmyuphe@é;smlsﬁekeg&yeﬁc Rbikids, aryl,

aryl Cl-4 al kyl, heteroar het eroary Cl - , heterocyclic, COOR’a

and a het er‘B@S/‘&‘?Pé“’@ily&‘Jbéh’éSﬂi noi ety, aII of V\:hl ch noi eti es may be
optional l'y zﬂﬁt a4t BidepeRenil selﬂa\é@ﬂ%ﬁﬂh@ rofe- cdhsiidEOr hydréEen ogen or a
Cl-4 al kyl ; R Fglo is Cl 10>$al kyl Ei;LRll |I}sg se rg%edépglp%%l?t he group
consi st i’ng S@bstﬁbytdd oeanlkybppticonlyl suysugmmrylt ottiovkaligkulzstimtekdyalyl Croikydnal |y
substltuted .' | | bstitute t|onIIy
substit ut ed® lﬂgﬁlgrsglgs&lﬁ?e%%&%{oﬁgﬁzg? “ﬂ}‘a f)‘g)lstl%k‘%il Eﬁ‘gefﬂ%@e(ﬁoﬂa%%ﬁ(l ]Q‘fg rﬂcyé 1Ryl ,
optionally gd thattewcyttlﬁctlhpmg/n Qf R4 lah& R 5 tcaBMeORit @ORlbyen SARELh tHel 8

het erocyclic Cl-4 al kyl R13 is selected fromthe group consisting of
Cl- 4 al kyl ,attaghed forawi to(megnbef Kknd whiblemey optiopdlly cometigrapaddition@ll - 4 al kyl

het er ocycl |1{%ter§a@gﬂ p&gcng%cd k,genqngr genaaln!ﬂ(dlfurm is an integer having a vaI ue
of 0 to 4, is O, an | nteger A ving a value of 1 or 2; g is 0, or an
i nt egerlohavl?\m@ldeRW¢ u»éemﬁdentlx gglet@d frog(the giiowp emsistingef bydrégeni Gig4 alkylal ue of 1

et/ soa) 106t T30 Rl SHERel Bl g b kioFRS et we'® 0% 07912

phenol - contiirgiel % #RIEPAENSe Bdshdl Bah b 5 téﬂﬂémgér riag RAHA $in® ad B Raly?- A
met hod according to claim1 wherein the phenol -containing conpound has a 5

cl ear ance VAPEE aoadgitionnl hesereatesp isrelegiad frem oxy gent igreemercotan pryl whicketing m 1

wherein they ho&ﬂ k@sfiufa@ conpound has a pKa of 8.5 or below 10 7. A
met hod accor ingto c aim 2 wherein the coml)ound has a structure according
to R, is selected from the group consisting of alkyl, aryl, aryl C1-4 alkyl, heteroaryl, heteroaryl

C1-4alkyl, heterocyclic, COORg, and a heterocyclic €j-4 alkyl m01ety, all of which .
moieties may be optionally substituted;
Rg is hydrogen or C1-4 alkyl;
R9 is hydrogen or a C1-4 alky];

20 Rjgis C1-10 alkyl C(O)2Rg;
R11 is selected from the group consisting of hydrogen, optionally substituted C1-4 alkyl,
optionally substituted aryl, optionally substituted aryl C1-4 alkyl, optionally substituted
heteroaryl, optionally substituted heteroaryl C1-4 alkyl, optionally substituted heterocyclic,
and optionally substituted heterocyclic C1-4 alkyl;

25  R13is selected from the group consisting of C1-4 alkyl, aryl, aryl C1-4 alkyl, heteroaryl,
heteroaryl C1-4 alkyl, heterocyclic, and heterocyclic C1.4 alkyl;

m is an integer having a value of O to 4;

m’is 0, or an integer having a value of 1 or 2;

q is 0, or an integer having a value of 1 to 10;
30  sisan integer having a value of 1 to 3; and

tis 0, or an integer having a value of 1 or 2.
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(rrr): HHH (R)2NS(O2 N (R1)n? (In wherein: 15 Rb is independently
sel ected fromthe group consisting of hydrogen, NR6R7, OH ORa, Cl- b5al kyl,
aryl, arywGOb24zd1ky|, aryl C2-4al kenyl, cycl oal kyl, cycl oalPkylus@ii®3al kyl ,
heteroaryl, heteroaryl Cl-4al kyl, heteroaryl C2-4 al kenyl, heterocyclic,

het erocycli g Cl-4al kyl., an eterqcycljc - 4al kenyl noiety, all  of

whi ch noi etzlp'es né;}n eltt%)d(%ﬁ olrcglrl‘igdatlolcgmslgﬁws elet"hihggl%zdlﬁbccin mn{gh‘ipgi?o'ﬂdry@%‘jllhalf

i ndependentlify oby heursortabovet uent sel ected fromthe group consisting of

hal ogen, nitro, 20 hal osubstituted Cl1-4 al kyl, Cl-4 al kyl, am no, nono or
di -Cl-4 al kyl substituted am ne, ORa, C(O Ra, NRaC(O) ORa, OC(O NR6R7,

hydr oxy, NRRC( O RapetB{dOQordiBmg tCcBihR6WEerein GhéOphiol-Ghf)nigaconGo@ P M6R7, and
NHS(O)ZIga; el %nggvélvgo leo éﬁbSoH)e uents can join to form a 3-10 nenbered
ring, optionally su s?ifltu ed "and containing, in addition to carbon,

i ndependently, 1 to 3 substituents selected fromthe group consisting of
NRa, 0, S, SO and 25 SO2, which substituents can be optionally

unsat ur at e Ra 4 snethod geqoptingtp slaim 1 ghewsin be phanalrqon@inge campeynd hag gy pKa

aryl Cl1- 4al kyl 8.5 begegwaryl , heteroaryl Cl-4al kyl, heterocyclic, COORa, and
a heterocyclic Cl-4al kyl noiety, all of which noieties nay be optionally
substituted; mis an integer having a value of 0 to 3; -31 WD 02/079122
PCT/ USOZY 10038  RlmeltodQecotdingd clafith @9fHerdi@ e t8mBoutid hbea Q;uct:liré_)z{cc&‘ding t S an

i nteger having a value of 0 to 5; qis O, or an integer having a value of 1
to 10; t 4D, or an integer having a value of 1 or 2; 5 s is an integer
having a value of 1 to 3; R is independently selected fromthe group
consi sting of hydrogen, halogen, nitro, cyano, Cl-10 al kyl, hal osubstituted
Cl1-10 al kyl, C2-10 al kenyl, C1-10%9HI kowy, ~Hal osubstituted Cl-10al koxy,

azide, S(OtR4, (CRBRQM;DQ;&(@) R4 g@/ gydr oxy substituted Cl-4al kyl,
aryl, aryl Cl-4 alkyl, aryl & - oXY,, aryl Cl-4 10 al kyl oxy,
het eroaryl, heteroaryl al kyl, ar yl é 10 eftykY), het eroaryl Cl-4
al kyl oxy,

e (Rﬁ)m : an

wherein:

15  Rpis independently selected from the group consisting of hydrogen, NR6R7, OH, OR,, C1-
5alkyl, aryl, arylC1-4alkyl, aryl Cp_galkenyl, cycloalkyl, cycloalkyl C1_5 alkyl, heteroaryl,
heteroarylC1-4alkyl, heteroarylC2_4 alkenyl, heterocyclic, heterocyclic C1-4alkyl, and a
heterocyclic Cp_4alkenyl moiety, all of which moieties may be optionally substituted one to

three times independently by a substituent selected from the group consisting of halogen, nitro,

20  halosubstituted C1.4 alkyl, C1-4 alkyl, amino, mono or di-Cy_4 alkyl substituted amine, OR,,
C(O)Ry, NRLC(O)OR,, OC(O)NRgR7, hydroxy, NR9C(O)Ra, S(O)yR4, C(O)NRgR7,
C(O)OH, C(O)OR,, S(O)pNRgR?7, and NHS(O)7Rj; or the two Ry, substituents can join to form

a 3-10 membered ring, optionally substituted and containing, in addition to carbon,

independently, 1 to 3 substituents selected from the group consisting of NR,, O, S, SO, and
25  SOp, which substituents can be optionally unsaturated;

R, is selected from a group consisting of alkyl, aryl, arylC1.4alkyl, heteroaryl, heteroaryl

C1-4alkyl, heterocyclic, COOR,, and a heterocyclic C1.4alkyl moiety, all of which moieties

may be optionally substituted,;

m is an integer having a value of 0 to 3;
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het erocyclic, heterocyclic Cl-4al kyl, heterocyclicCl-4al kyl oxy,

het erocycl i cC2-10 al kenyl, (CR8R8)g NR4R5, (CRBR8)qC(O NR4R5, C2-10

al kenyl GyoB#R22 (CRBR8)g C(O NR4ARLO, S(O) 3R8, (CRBR8) @CT(URLM38 C2-10
al kenyl C(O)Rll C2-10 al kenyI C(O)O?ll (CR8R8)g C(O OR11, (CR8R8)(

OC( O R11, )q C(NR4) NR4R5 ( CR8R8) q

NRAC( NR5) Rﬂ 15 @%%@ “&e%%ﬁ%‘ ‘6?3&1‘36 éﬁﬁg@(%%)q S(O) 2NR4AR5; or two RL

noi eti es togﬂhmenegﬁnbavfr@rawalﬁbétm-ﬁ)sso or a5to 6 nenbered saturated or

unsaturated r ere n.the ryl, arylal kyl, heteroaryl,
het er ocycl |%lslr9t) &Pt ‘é%ge f’r@eavgré’?oy toI]]%y substituted: R4 and R5 are

i ndependenttliy0,9e heateger Havimpna tviiee ¢frloar2; consi sti ng of hydrogen, optionally
20 subst?i t ut.ed Cg.-4 haI kél Vil ogg itogal |y substituted aryl, optionally

subst i t Ot ed” SFYITEETEXR 912 ¥ttP Shal 1y substituted heteroaryl, optionally
substi t ut edk histirelepaniyltlyGalectal fionh the laetng casthg of hydrogen, habvgehodyesl | cCl- 4

al kyl; or R4 and R5 together with the nitrogen to which they are attached

form a 5 t9°Gkadalcyly halsubiivied Cralp Dption ) 15t fb P 8o addl tional

het er oat omsel.actee ¢ 18 S 0 dr R7 are
independentlﬁy Sseflecte #Baom%%/%g gr%ﬁc@%@?ng cﬁAulE?’ d%g @9 1 4 al kyl,
het er oar yl , subdtiyiited @1 katkyl pairyll aryacnpl4a11dyybry(:d:24o akeen Q@ll&ﬁgyl aryR61 .and R7
together with the nitrogen to h they are attached forma 5 to 7 nenber

ri ng whilch ARiEynkgeresyh m?qrvalkﬂnbeéﬁr?ﬁrﬂﬂz erdrenylo ritroandt el Ak dmh s
| ected f t N
substi ¢ ut ed PESYRr BBk iOBE T, Sitod eI el TR B! | Onal 1Y

hal ogen, ni (CRERRGYNRYR 5, (CHBIOZOTNRARSACS ¢4 alkehya CYINR 483 -(CRgRENY! , C2- 10
al kenyl, CI1-10 al koxy, halosubstituted C-10 al kox

azi de. ( CREFEPINRER t0-E(0) RACRYRIRE O tr Gy Ikt SR suatioeliemd CL- 4al kyl

2y oy drORE ok EIOR S ERSEPR IRy (GO o, Sar 1 ca- 4
al kyl 0x8, -NERERERIGNR gﬁvﬂz@sadggg%gqmﬁ g@gqulngg{z@t\m R;l ,Gnd=1- 4al kyl,

het er ocyclic 10 al Ken NR4 10 al kenyl RARS,

( CR8R8) qC( O RBREM, S(@EMER)SCPI 13 B MiREREOt0 g SheOnBRBorm( GRERPIQ & O R1GL, C2- 10
al kenyl C(O) R11, (CR8R8)gC(O) OR11, 5 C2-10al kenﬁgy QERLL ( CRER8) gOC( O RLL

( CR8R8) gNRmr@eﬁffatu(@mmwrW% wheran theefly arylathyhNaRieres Ty

(CR8R8) qC( NBé}d\dE?AlRﬁnmanana%&&bﬁauyNW) R11; or two Y ni etl es toget her
may form O (CH2)s-0 Htf)r saturat ed qr unsaturated ring

wherein th w@ﬁs af%lmffpen%epgw %?FW Oﬁ’éP%TB&E SANSistigiob pyslsesen. optigaplly
20  substituted C1-4 alkyl, optionally substituted aryl, optionally substituted aryl C1-galkyl,

optionally substituted heteroaryl, optionally substituted heteroaryl C1-4alkyl, heterocyclic, and
heterocyclicC1-4 alkyl; or R4 and R5 together with the nitrogen to which they are attached form

a 5 to 7 member ring which may optionally comprise an additional heteroatom selected from
oxygen, nitrogen and sulfur;

25  Re and R7 are independently selected from the group consisting of hydrogen, C1-4 alkyl,
heteroaryl, aryl, alkyl aryl, and alkyl C{.4 heteroalkyl; Rg and R7 together with the nitrogen to

which they are attached form a 5 to 7 member ring which ring may optionally contain an
additional heteroatom is selected from oxygen, nitrogen or sulfur, and which ring may be
optionally substituted;

30 Y is selected from the group consisting of hydrogen, halogen, nitro, cyano, halosubstituted

C1-10 alkyl, C1-10 alkyl, C2-10 alkenyl, C1.10 alkoxy, halosubstituted C1-10 alkoxy,
azide,(CRgRg)qS(O);R;, (CRgR8)qOR,, hydroxy, hydroxy substituted Cj-4alkyl, aryl, aryl Cy-
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het erocyclic, heterocyclical kyl groups may be optionally substituted; 10 R38
is hydrogen or Cl-4 alkyl; R9 is hydrogen or a Cl-4 alkyl; R10 is C1-10
al kyl C(QyvPR8/07R11 is selected fromthe group consisting @CThsdr/oyse,
optionally substi tut ed Cl 4 aI kyI optionally substi tuted aryl, optionally

substituted | onal t| tut et er

optionally %g%glf o éaar Xéﬁyl kfél‘ em{)lplf eé%agf ﬁvp @F’flulfe(’%e&oaryl
het er ocycl i cy. 4&ﬂ@10x@ﬂietdﬁc5hﬁ3}1|02 lglatk%ﬁyltm&&l:yblﬂi Eét&@c%h& Gp4élkﬁaﬂek3‘x‘$ayclfét§ is
selected fromthe group consisting of Cl-4 alkyl, yl, aryl Cl-4al kyl,

het er oaryl , 10 Hkny}h, F\BI‘JNMBB K2-10 %@&@@NM@S (‘ﬁﬁs%)qﬁ(@NMKﬂ,(qu and

OON NR4R5 0 |y | t

t her eof . C@ﬁ&“ﬁé@’ d(lLﬁéRégcgclr)&lMp@Z #@ﬂ%l (g%@gﬁﬁé?&gﬁgifect ed
fromth N

N (20 Hydr 3?3?% ‘W?&?ﬁ?@%n@ﬁgl‘?) P TP QRISRERSY rea; 25

N- ( 2- Hydr OXMHSG(?)QRmmGRéquGO@zNMM CPRERYUONL R, dicoTRgrgpheny| ) ur ea:
N[ 2- I—IydroxxI N di net hyl ) - am nosul f onyl - 4- chl or ophenyl ] -N - (2, 3-di chl
or ophenyl ) 84@ )Rl 1; Or two Y moieties together may form O-(CH2)s-O or a5 to 6 membered

:\g ( 3r l;};d ' Oxyatu:%ated oNms 84 Y, ﬁg:rem 3 ]ikyfl ¥1ry1 arﬁzriﬂ(ﬁrhe eroa l‘?eteroar)gl alkyf onopheny

N- ( 2- Hydr oxlyeté}ecwbhmbﬂm;obﬁ:ﬂﬂbam giolipauyhy B-aphiballe pitatyitell- N' - ( 2- br omophenyl )
urea; 3
N-(2- Hy roxyggwror%erf?fcf]a‘}ﬁu%‘sul fonyl - 4-chl orophenyl )-N - (2, 3-di chl or opheny

|) urea; -ﬁals\wdﬂ%ézo&%@@ ﬂ@ﬁ{ US02/ 10038
N-[ 4- chl or o- 2- hydr oxy- 3- £ N'- (2- met hoxyet hyl ) am nosul f onyl ] phenyl ]-N (2, 3-
di chl or opheRi0 3 Gur Werlkyl C(O)2Rg;

1- (4-Chl h l) -
PR R R S g s e e et R R A Sy
5 1- (2- Br ongptioh&iyysupstidutdderdy@iionatly rsmflmem—asylmmamyi oftlafIy shbdtihRet

1- ( 2- Br onmo- phenyl ) - 3-[ 4- cyano- 2- hydr ox I((l met hyl - but yl') - phenyl ] - ur ea;

1- (2- Brbho- ?@W& opgiopallysyliguchslpenap él gal >§o%>érp9411¥;§ﬁéhgvte)ihetﬁ@aychc and

optionally substituted heterocyclicC1-4alkyl;
R13 is selected from the group consisting of C1.4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl,
heteroarylCj_g4alkyl, heterocyclic, heterocyclicC1-4alkyl, and
o) 0]
N\

lil , NR,R;: and
X is C=0; R4

20  or a pharmaceutically acceptable salt thereof.

8. A method according to claim 7 wherein the compound is selected from the group
consisting of:
N-(2-Hydroxyl-3-aminosulfonyl-4-chlorophenyl)-N’-(2-bromophenyl) urea;

25  N-(2-Hydroxy-3-aminosulfonyl-4-chlorophenyl)-N>(2,3-dichlorophenyl) urea;
N-[2-Hydroxy-3-(N",N"-dimethyl)-aminosulfonyl-4-chlorophenyl]-N"-(2,3-dichlorophenyl)
urea; )
N—(2-Hydroxy—3—N",N"—dimethylaminosulfony1—4-chlorophenyl)-N’-(2—bromophenyl) urea;
N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N"-(2-bromophenyl) urea;

30  N-(2-Hydroxy-3-N"-methylaminosulfonyl-4-chlorophenyl)-N"-(2,3-dichlorophenyl) urea;
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1- ( 3- Br onp- 4- cyano- 2- hydr oxy- phenyl ) - 3- ( 2- br ono- phenyl ) - ur ea;

1- (4- Chl or o- 2- hydr oxy- 3- net hanesul fi nyl - phenyl ) - 3- (2, 3-di chl oro- phenyl ) -ure
a; 10 { oewGhkorw2B-[ 3- (2, 3-di chl or o- phenyl ) - ur ei do] - 2- hydiexysptiernygsd }

- met hanesul f onam de;

3-[3-(2-Br e ei " - 2- hydr -henzan.de:

6- Chl or o- 301934 ?]5 ?y% %#?’S’r%mph@ﬁ@fl]} g@ﬁ)&ﬁnﬁﬁﬁéﬁﬁ@ﬂ}ﬁ@p@ényl - benzani de;

1- [ 4- Chl or odiGddrgphienydy ui®ay 1- mor phol i n- 4-yl - net hanoyl ) - phenyl ] -3- (2, 3-di chl or
o- phenyl ) - ea.. 1 . )

6- Chl of o- 3- | 4-GUIaOE B SO RERE P AP HE YR BB USR-Sy i oxy-
benzenesul f b(2aBiott@-phsny1B344- lijam—@-hadrpmmyﬂeamhm}fwcbmwpmreh;

-enyl amsno)

d tr :
3- (3- FI Uor o- éﬁ%’ 3 )g%g ?ylérlﬂ?‘?@)e’qrﬁ’%ﬁgf?wlé?ﬁeﬂ’fp'ﬂﬁ%l obut - 3- ene- 1, 2- di one;
4- (3, 4-Di oxbezzBmh@FgHeﬁm) B p4-cppad-Dhydroky- 240 mathiyheytyl B plieydif-avey;- benzonitril e;
d 20
gn( 2- Hydr ox§ e RO B A T P S Y o Rt PN RIS G but - 3- ene- 1, 2- di one.

9 A et hodi- cjsftBmmth@&ndangdmxpﬂenﬂbaq‘%tommph&gylp@nmound according to claim
conpri si e s of , conver y r|d cordlng to fornul a
(1\/) o Lo %*ﬂm %FX??""Yz%mf’t anﬁs‘{‘fﬂﬂygfﬁeé’éﬁc?r i n“8 Heropfiitl U3\ SH L OH
(RD). (N f@hlﬂ@@zﬁ@z&ﬁaﬂoﬁ@ﬁnm@%d@a%drmh@yn -R&hdnssulfostependent | y
sel ected fr on5| aI ogen, nitro, cyano,
S(Ot R4, ?% %@@%FW 'urﬂy é}@(’rg%ﬂ?g’io 8‘55‘ ®4 al kyl, heteroaryl,
het er oar yI 6-ahloyd-3- [3}@,3ad1ommyatph€i@1);hﬁelad>]I@lﬁmlroxyGN-@)d‘dwlRﬁzanﬁ‘A@) OH, C(O) CRa,
NR4AC( O) NR4 4C( ( %@)‘%{d N%AAR @EI(V%?R
S(0) SRb. - ( R0 BT Oy R ™ Rk ey ORI B G Y
(CR8R8) gNRZhﬁEéeO) R11,
15  6-Chloro-3-(3,4-dioxo-2-phenylamino-cyclobut-1-enylamino)-2-hydroxy-
benzenesulfonamide;
3-(3,4-Dioxo-2-phenylamino-cyclobut-1-enylamino)-2-hydroxy-benzonitrile;
3-(3—Fluoro-2—hydroxy—phenylamin6)-4-pheny1amino—cyclobut—S—ene-1,2—dione;
4-(3,4-Dioxo-2-phenylamino-cyclobut- 1—enylémino)—3-hydroxy—benzonitrile; and
20  3-(2-Hydroxy-4-nitro-phenylamino)-4-phenylamino-cyclobut-3-ene-1,2-dione.

9. A method of synthesizing a phenol-containing compound according to claim 3

comprising the steps of converting an aryl chloride according to formula (IV)

Cl
OH
(R
av)
25
to a thiol according to formula (V):
SH
OH
(Re)m
V)
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(CRBR8) g C(NR4) NRAR5, (CR8R8)g NRAC(NR5)R11, (CR8R8)g NHS(O) 2R13, (CR8R8)(q
S(O 2NR4AR5, and OO i NR4AR5. R4 and 10 mis an integer from1l to 4. 10.
A et hod wb oggpmibesi zi ng a phenol - cont ai ni ng conpound accecaiusg2/1m3&!l ai m 3
conprising the step of converting an aniline according to formula (VI) NH2
LOH (R1) rd|n to fornul a LOH (R1).
1y her it Roadib Rl eifrs PR 1R <PROTRE Rebdiosty FoRE P ng. of
hydrogen, hakfgs | ta Y@NR, @(E{f’ost(l@%tg@ém( bkt a1, nBURRAXY

substi t ut ed%'Ilclifla)g4@)z§F{kﬁyt %ggcgr(?ztrﬁ h,%he%er otér 0 aIyEyI heter oargl C2-10
al kenyl , C(a@)yNﬂile@@rﬁCﬂlmﬁikem @(W4H‘§R@@)QH\JR4@K)Ra, NRAC(((BNRWRS

(CR8R8)qC(O NR4 CRSR8) NR4R10 S(O)3R8 (CR8R8 9,
(Pﬁsgo 0 4%%@%8{“@[ 0&9 3? P@N&A%Cj(fq (@2):%8;3 %%%Rg)zgomlzz
NHS( O 2@13 ?‘8&18%% %@ggﬁgﬁ 8 qg%ﬁﬁ’q%g Nﬁgg Eﬁl’m is an

Integer frQqoR4R{A CINRyNR4Rs, (CRgRg)g NR4C(NR35)R11, (CRgRg)q NHS(O)pR 13,
(CRgRg)q S(0)pNR4R5, and

O O
N
\fil NR4R5;
R4
and

10 mis an integer from 1 to 4.

10. A method of synthesmng a phenol contammg compound according to claim 3

comprising the step of convertmg an amlme accordmg to formula (VD

NH'2 '
OH
(Ry)m
(VD)
15  to athiol according to formula (VII)
SH )
OH
(Ry)m
(VID

wherein R1 is independently selected from the group consisting of hydrogen, halogen, nitro,
cyano, S(O)tR4, (CRgRg)q S(O)tR4, hydroxy substituted C]-4 alkyl, heteroaryl, heteroaryl
20  alkyl, heteroaryl C2-10 alkenyl, C(O)NR4Rs5, C(O)OH, C(O)OR,, NR4C(O)NR4R5,
NR4C(S)NR4Rs5, (CRgRg)qC(O)NR4R5, (CRgRg)q C(O)NR4R10, S(0)3Rg, (CRgRg)q
C(O)R11, (CRgRg)q C(O)OR11, (CRgRg)q OC(O)R11, (CRgRg)qNRAC(O)R]1,
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(CRgRg)q C(NR4)NR4R5, (CRgRg)q NR4C(NR5)R11, (CRgRg)q NHS(O)pRy3.

(CRgRg)q S(0)2NR4R5 and

6] O
N/
~ —
N NR/R;; and
R4

m is an integer from 1 to 4.
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