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| NVENTION I n recent years fundanental advances have been nade in the

devel opment of chemical 5 agents and regimens of therapy to conbat

neopl asti VYPEEEYEs. Despite these continuing advancesPCEAR@SS2coNt i nue
to exact intolerable |levels of human pain and suffering. The need for new
and better methods of treating malignant neopl asns and | eukenm as conti nues
to fuel efforts to create new cl assed of conpounds especially in the area
of 1nop cent aval anche of

TS e R s E T e S S e

neopl asns has led to a deeper understandi ng of the heterogeneity of tunors.
It is because of this extrene heterogeneity anong popul ati ons of

neopl astic cells that neﬂAﬁﬁﬁﬂHQWEﬁ&B@DﬁEdNMﬁNTEM%houId have a w de

spectrum of ac %'ﬂgf ) ? era tic | diti
such agents rruilﬁé%érxg em ga ?&vgﬂ?éggg%v g’glhpa IBI ecp qﬁ?pm%attﬁg&e%c ts.
i s al s6 i apons adiregiinans cafmlgera;ﬂyemrmﬂm agplsiicdisagismbesie tese amivaingent and

15 painle possible ati.en hera and radi atjon e
frequent | )%a‘lijagée TR Orftllnge {Or% 1116?ler élﬁ&evfﬁngh ﬂ@tﬂj hg

produce s dimnemptbam meithddk]ef mhngmaﬁignaﬁh mplaﬂns dnd@dukemns écastmhss toCudl at i ve.
Most sol i dfft#? Lncre rg mass rou hl@} roI i ferat‘)on of na |gnant
cells g Sr%ﬁa B ass‘?s FW‘WQ 1“&’[‘ e 9LdnopeRblgG0g MEEBHC 5t unor
to grow | Ml@ﬁﬁnﬂoﬁ&ﬁ&*r&cﬂ&vﬂ!hﬁdhb Bﬁfnﬁj’rﬁlaﬂldh ﬁg:&ﬂiﬂg ﬂfe,baélé biblégical HbéBsés

vascu ture\” proce{s?g F \ﬁ/n as aﬁ% enesi s. pressi on of tunor-induced
angi oé ne&TYelY5d mproplraips ks eding desigb Y d&f%t%dwgsofﬁtsélﬁterqg@ﬁ&w%a’ﬂt%s 8yl t in
ant it unor bege/dfids (Xkdned Heleyogedityadlmong @Qﬂétron@gﬁ nedfidstidBs(d@Pék) - Because
angi ogenesgs is a critical, conponent, of the nmass expansion of nost solid

tumors, t e rRSHefECnh aygantide ypgstrim ef scHKbHndiap AcEPtablsi s process

r epr esent shegapehith8dx1dn a@cﬁu@pa{cﬁagémflﬁﬁst@at:hén&iamy siaﬂﬁ%a@yom%tﬁ WRBproach to
antitunor therapy nmay lack the toxic side effects or drug

resi st anc 8MEhgFasn § ihalsppnortan tyt apphpmptempaticarmmen beeas spyvenipotiad

Fol krmap, 555ﬂgg@@%§31319mtgébgfe§t of Angi ogenesi s, The Harvey Lectures, Series
92, pages 65-82, Wley-Liss Inc., (1998)). The

N-[ benzoyl | - ph@h‘;m%tb?fﬁwﬁf@fb@malﬂ@ fraspentlyveethinithe trdamentof conderandal cheni cal
30 arts aghdbeh el %ﬁgl? f

N-[ benzoyl ] &%hen gﬁg% g’% “gﬁﬁﬁté%oﬂr%;‘l’g‘é‘ﬁ%)é‘“g%g’g ?%19 or as

i nhi bitor §u@ﬁv%d‘é¢&§g@n5etsm9fs ingyeaed fﬂmmb ihroughehephliferstiod off realippantapity eci at ed.

26 Novemberg 0w cells, including endothelial cells. In order for a tumor to grow larger than 2-3

20  millimeters in diameter, it must form a vasculature, a process known as angiogenesis.
Suppression of tumor-induced angiogenesis by angiostatin and endostatin has been
reported to result in antitumor activity (O’Reilly, et al., Cell, 88, 277-285 (1997)).
Because angiogenesis is a critical component of the mass expansion of most solid tumors,
the development of new agents for the inhibition of this process represents a promising

25  approach for antitumor therapy. This approach to antitumor therapy may lack the toxic
side effects or drug resistance-inducing properties of conventional chemotherapy (Judah
Foltkman, Endogenous Inhibitors of Angiogenesis, The Harvey Lectures, Series 92, pages

© 65-82, Wiley-Liss Inc., (1998)).

The N-[benzoyll-phenylsulfonamides are welt known in the agricultural chemical
30  arts as insecticides and herbicides (DE 2744137). The use of N-[benzoyl}- -
~ phenylsulfonamides as antitumor agents generaily, or as inhibitors of angiogenesis

specifically, were heretofore not appreciated.



WO 02/ 098848 PCT/ US02/ 15142 BRI EF SUMVARY OF THE I NVENTION I n_an aspect
of the present invention there is provided a conpound Z8Na¥EMRETI 2005 5 where
Xis 0 or-NH R is hydrogen, halo, Cl1-C6 alkyl, C-C4 al koxy, C-C4

al kylthio, CF3, OCF3, SCF3, (C-C4 al koxy)carbonyl, nitro, azido,

Q[ SOz) CMO 9348848) > hydroxy. phenyl, substituted pheRGIUSH{IFIE ny! |
thienyl, furyl, quinolinyl, or triazolyl; 10 R2-is hydrogen, hal o, cyano,
CF3, C-C6 alkyl, (Cd-C4 al koxy)carbonyl, Cl-C4 al koxy, phenyl, or
quinolinyl; R2a is hydrogen or Cl- A al koxy; is hydrogen or Cl-C6 al kyl
provided that at |east _one of Rea and RZb is hydrogen; 15 R3 is hydrogen,
halo, C-C6 al kyl, WSWY@ET@WW hal o, or Cl-C6 al kyl

provi ded th i - . i S L hal o; and
R 1's hal o, Tt et e PrssauityeRlictVhere T d M BORISI A TalLT B2 1L, 200
Cl-C6 al kyl and provided that wham R4Xs hrfo or C-C6 alkyl only one of R3
and e is 20 hydrogen; g a pharndteutilfal Iy ac et abl e base addition salt
t her eof , provided t hat® ~a 5 TR pot h chloro and R2 is
hydrogen, R is brono, iod¢ ri -C4 al kylthio, CF3, OCF3, .
nitro, azido, Q(SQ2)CH3, - pheny! , substituted phenyl,
pyridinyl, thienyl, fuRyl, 5 b)Rwhen R3 and R4 are both
chloro and R is. hydrogen, & is brono, fluoro, CF3, Cl1-C6 alkyl, CI-C4
al koxy, phenyl, or quinolinyl. 26 Novermber 2005 WD 02/098848

PCTI US02/ 15142 3 An enbodi nent may gfelate to a nethod of treating
susceptible neoplasns in a manmal conprising admnistering to a mamal in
need of "REEh treat ment an oncol ytically effective anount of a conpound of
“Formula Il 3R3® &il; where: X is Oor NH

R! is hydrogen, halo, C4-Cg alkyl, C1-C4 alkoxy, C;-C; alkylthio, CFs, OCFa,
SCFs, (Ci-C; alkoxy)carbonyl, nitro, azido, O(S0,)CH3, N{CHj),, hydroxy, phenyl,
substituted phenyl, pyridinyl, thienyl, furyi, quinolinyl, or triazolyl;
10 R%is hydfogen, halo, cyano, CFs, Ci-Cs a]kyl; (C;-C4 alkoxy)carbonyl, C,-C4
alkoxy, phenyl, or quinolinyi;
R%is hydrogen or C;-C4 alkoxy; ‘ o : ‘ L
R%is hydrogen or C;-C; alkyl prm'rided that at least one of R2 and R® is

hydrogen; ,
15 Riis hydrogen, halo, C;-Cs alkyl, CFs, or nitro;
R* is hydrogen, halo, or C-Cg alkyl provided that when R* is C;-Cg alkyl, R® is
hydrogen and R* is halo; and ' :
R*is halo, C-Cs alkyl, or CF; provided that only one of R® and R* may be C;-Cs
alkyl and provided that when R? is halo or C)-Cg alkyl only one of R® and R® is- 7
20  hydrogen; or a pharmaceutically acceptable base addition salt thereof, provided that:
a) when R? and R* are both chloro and R? is hydrogen, R'is bromo, iodo,
C;-Cy alkoxy, Ci-C4 alkylthio, CFs, OCFE;, nitro, azido, O(SO;)CHs,
- N(CHs)z, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, foryl,
~ or tiazolyl; | ' |
25 b) when R® and R* are both chloro and R} is hydrogen; R?is brémo,
flaoro, CFs, Cy-Cg alkyl, C;-C4 alkoxy, phenyl, or quinolinyl.



R is hydrogen, halo, Cl1-C6 al kyl, Cl1-C4 al koxy, Cl-C4 al kylthio, CF3,
OCF3, SCF3, (Cl-C4 al koxy)carbonyl, nitro,"'azido, CXé%iN%@HPeRE@$b)2,
hydr oxy, phenyl, 10 substituted phenyl, pyridinyl, thienyl, furyl,
quinolinyl, or triazolyl; R2 is hydrogen, hal o, cyano, CF3, Cl-C6 al kyl,
(Cl-C4 aVRO¥PF¥Erbonyl, C--C4 al koxy, phenyl. or qufRBCFIIFI2R0a s
hydrogen or Cr-C4 al koxy;. RZb is hydrogen or Cl-C6 al kyl provided that at
| east one of R2a and R2b is 15 hydrogen; R3 is hydrogen, halo, Cl-C6

al kyl, CF3, or nitro; R3a is hydrogéﬁ, hal o, or C1-C6 al kyl provided that

when R3a js Cl-C6 al kyl IS rogen. and R4 _is halo; and R4 is halo,
Cl-C6 al B ‘?"%‘1”'%‘#3 "ﬁdﬂa@a 3 'ﬁg‘?‘xg ﬁf)@e%'ﬂ% stijceptible pRoRgSIRIP aymapnabs 20
al kyl anaomposingl edmidisteringhén aRhammahad eeed ¢Flsuch teddtybntoan Yonesigtically R3 and

R3a is . [ ically acceptabl e base addition salt
.t her eof . @&%gggHﬁgﬁ%f%gﬁogiyﬁﬁ%g“?ﬂ”ther aspect of the present invention

there is provided use of a conpound o pula I1: Il in the manufacture
of a nmedi canent for the treatnentlpf siscepti bl e neopl asns where:
Xi sOorNH, R is hydrogef2_halq, Cs.C6 H | ;¥4 al koxy, Cl-C4 al kylthio,

CF3, OCF3, SCF3, (C1-c4 céFB@nyl azi do, Q[ SO2)CH3, N(CH3h
hydr oxy, phenyl, substitutied IE pyr thienyl, furyl,

qui nolinyl, or triazol ygt-R2 dx ogen, ha&to,~gyano, CF3, Cl-C6 al kyl,
(G -4 al koxy) carbonyl, C-C4 oxy, phenyl, or quinolinyl; R2a is

hydrogen or. Cl-C4 al koxy; R¥ is hydrogen or Cl-C6 al kyl provided that at

| east one of RRa and R is hydrogen;_R3 is hydrogen, halo, Cl-C6 al kyl,

CF3, %or nitro; R3a is hydrogen, hal & or C1-Cs al kyl provided that when R3a
is Cl-Coygidedey!l ,- RB is hydrogen and R4 is halo; and R4 is halo, CI-C6

“al kyl, or CF3 provided that only one of R3 and R4 may be CI-C6 al kyl and

provi ded t hatX ®HI2A M i s halo or C1-C6 alkyl only one of R3 and RR is
hydrogen; or s ;phatsgesaidld, €5k YIkgC efpt, albgy, s aRgeiib] @n, oek], t her eof
SCFs, (C1-Cs alkoxy)carbonyl, nitro, azido, O(SO2)CHs, N(CH;),, hydroxy, phenyl,
10  substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyl;
R%is hydrogen, halo, cyano, C¥s, C;-Cg alkyl, {C;-Cy4 alkoxy)carbonyl, Ci-Cy
alkoxy, phenyl, or quinolinyl; |
R*is hydrogen or C;-Cy alkoxy;. _
R® is hydrogen or C;-Cg alkyl provided that at least one of R? and R is
15  hydrogen;
R? is hydrogen, halo, C;-Cs alkyl, CF;, or nitro;
R*is hydrogen, halo, or C;-Cg alkyl provided that when R is C1-Ce alkyl, R is
hydrogen and R* is halo; and. : |
Rtis hato, C;-Cs alkyl, or CF; provided that only one of R® and R? may be Ci-Cg
20  alkyl and provided that when R* is halo or C4-Cg alkyl only one of R and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof.



An enbodi nent may relate to a nethod of suppressing t angi ogenesis in a
manmal conprising administering to a manmal in need o#gngﬁmg? (ﬁhnt an
angi ogenesi s suppressi ng amount of a,conmpound of Forrmula Il or a
pharmaceutically acceptabl e base adaFtion salt thereof. 26 Novenber 2005
3b In yet another aspect of the present invention, there is provided a

phar maceut i g fhe ' b sL0G: f Formula I'1: X R4 |1
where: X is O or Nﬂ?g%'&ﬂ??ﬁ%g@kgﬁﬁgfrﬁe@%ﬁ%e@l | cyl, Cl-C4 al koxy,

Cl-C4 al kyl §des¥.a dempoutdSiFormech3, (CL- C4 al koxy) carbonyl, nitro, az'ido,
Q(S2) CH3, N(CH3) 2, hydroxy, phenyl, substituted phenyl, pyridinyl,
thienyl, furyl, quinolinyl, or triazolyl; RZ is hydrogen, halo, cyano, CE3,
C--C6 alkyl, (C-C4 al koxy)carbonyl., C1-C4 al koxy, phenyl, or

qui nolinyl; Rea is hydrogen or g CAgal kogy, RR is hydrogen or Cl-C6 al kyl
provi ded that at-I|east, one of Ra anf Rif hydrogen; R3 is hydrogen; halo,
Cl-C6 al kyl, CF3, or B Rifo, or Cl--C6 al kyl provided

r o RBadks 30,
that when R3a is C -C6 allﬁil?g h gdn and R4 is halo; and R4 is
; ali

hal o, Cl1-C6 al kyl, or CEZX
al kyl .and provided tHat” why s hal o oF CI3 al kyl only one of R3 and
R3a-is hydrogen; or a phattgaceutically acceptabl e base addition salt
thereof, and a "pharmaceutically acceptable carrier, diluent, or excipient
Yet anot her enbodi nent rmay be a phkarmaceutical fornulation conprising a
conpoun of Formula 11 or a pharmnaceutically acceptable base addition salt
t her e8t themanuaatins of p spedicament for fiecirentmenttdfeaddeytisle cesladhewhaler | ef ,

di luent oryex@igpigpt. 26 Novermber 2005 WO 02/098848 4 This:invention also
provi des: the use 6f a conpound of Formula Il for the nmanufacture of a

medi cament f &' it hydrogenalhale - fallgl 3 antallxg, CLOPhIRANN, afgldidd,onal |y,
SCE;, (Cr-C4 alkoxy)carbonyl, nitro, azido, O(SO,)CH, N(CHs),, hydroxy, phenyl,
- substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyl;
R? is hydiogen, halo, cyano, CRs, C;-Cs alkyl, {(C;-C4 alkoxy)carbonyl, C-Cy
alkoxy, phenyl, or quinolinyl; :
: R*is hydrogen or C;-Cy alkoxy;
:  R®is hydrogen or Cy-Cy alkyl provided that at least one of R? and R is
" hydrogen; .
R is hydrogen, halo, C;-Cg alkyl, CF;, or nitro;
R*is hydrogen, halo, or Cy-Cs alkyl provided that whei R i Cy-Cs alkyl, R? is
hydrogen and R* is halo; and
R*is halo, Cy-Cs alkyl, or CFs provided that only one of R* and R* may be C;-Cg
atkyl and provided that when R* is halo or Cy-Cj alky} only one of R and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof.
An embodiment may relate to a method of suppressing tumor angiogenesis in a
mammal comprising administering to a mammal in need of such treatment an

angiogenesis suppressing amount of a compound of Formula [t or a pharmaceutically
acceptable base addition salt thereof. '



this invention provides a pharnmaceutical fornulation adapted for the
treatnent of susceptible neoplasns containing a compd@iPvembentOin a 11 .
Furthermore, this invention 5 includeg,a nmethod for the treatnment of
suscepti bl e neopl asns that conprises admnistering an effective anount of
a conpound of Fornula I1_ DETAI LED DESCRI PTI ON OF THE | NVENTI ON The gener al
chem cal terns used in the fornul ae above have their usual neanings. 10
For exanple, the term"Cl- CG al kyl " includes nethyl, ethyl, propyl,

i sopropyl, butyl, isobuty sec- buty AN tyl, and hexyl
noi eti es. TheintyéTrWOt'@fﬁ@PC&PﬁJD? presgnt '?‘F?@F‘%i‘&?%l ov“%%ﬂe meani ng of G -C6

al kyl and is taken to nean: net ethyl., pr , ropyl., butyl,

i sobutyl, sec?bmhgrmacgmtfal@HP“G%PS)POIHRH%I“S@FH%@P@S@ "is taken to
mean a Cl-C4 alkyl group linkegyto 5;2e pafent nol ecul e through an oxygen .
atom and 15 includes the groums me et hoyxy, and isopropoxy. Likew se,:
the term"C, --C4 al wegnla Cl-C4 al kyl group linked to
t he parent nol ecul e thrd and i ncl udes net hyl t hi o, ;
ethylthio, and isobutylt [ taken to nmean chioro,
fluoro, brono, and igdo. "substt B phenyl" neans a

nono- substi tuted phenyl whésein the substitutions are selected fromthe
group consisting 20 of d B4 al koxy, C-C4 alkylthio, ¢-C4 acyl, ;
trifluoromethyl, and halo.. The tegm"acyl" refers to an organic acid group:
i n.which the OH of the carboxy group is replaced by sone other substituent
( RCO-wherd?CT1 US02/ 15142 When X=NH, the nol ecul e can exist in two tautoneric
forms, O HLI éyH‘b'l?‘ﬁs ~lI~ly~rll H O 25 The present invention contenplates
both of tHe¥& P While all of the conpounds of Formula Il are useful

anti t unor pdgeRidegentid®ioy-Coallah s:cg-s:@ikomwﬁbﬁﬂmlm Chy. &by ed. The
L%Irovm ngggar*él{ aphs descrl be CB(SKBZ%I%’ h@&%ﬁ? phexﬁﬁ) a) R is
substituted phenyl, pyridinyl, tlucnyl, furyl, qumolmyl or tnazolyl
| R? is hydrogen, halo, cyano, CF, C;-Cs alkyl, (C1-Cs alkoxy)carbonyl, Ct-C4
alkoxy, phenyl, or quinofinyl; '
R? is hydrogen or C}-Cyq alkoxy;
2 s hydrogen or €;-Cg alkyl provided that at least one of Rz’l andR®is

hydrogen;

R? is hydrogen; halo, C1-Cg alkyl, CFs, or nitro;

R* is hydrogen, halo, of C;-Cs alkyl provided that when R is C;-Ce alkyl, R? is
hydrogen and R* is halo; and

R* s halo, C;-Cs alkyl, or CPs provided that only one of R® and R* may be Ci-Cs
alkyl and provided that when R* is halo or C;-Ce aikyl only ope of R? and R*is
hydrogen; or a pharmaceutically acceptable base addition salt thereof, and a

pharmacentically acceptable carrier, diluent, or excipient. '

Yet another embodiment may be a pharmaceutical formulation comprising a compound

of Formula Il or a pharmaceutically acceptable base addition salt thereof, in combination

with a pharmaceutically acceptable carrier, diluent or excipient.



O 26 Novenber 2005 WD 021098848 PCT/ US02/ 15142 5 b) R_is fluoro and R2 is
chloro: c¢) R is fluoro; d) R is chloro; e) R is rfothRembsrz00or
methylthio; g) R2 is hydrogen; h) R3 is chloro, bronmo, or CF3; i) R3is

chl oro; | bronp; 10 k) R3is CF3; 1) R3a is hy n; R4 is
chl or o, &8@048§48th |, or CF3; n) R4 is chloro; o) R4g'| gﬁjg?zélﬁb, 15 - p)

R4 is nmethyl; Q) R4 |s CF3; r) R3 and R4 are both chloro; s) R3 and R4
are both CF3; t) R3is bronmo and R44is chloro; 20 u) R3a is hydrogen and R3
and R4 are ot her t han hydrogen v) "Xis 0; w) The conpound of Formula II

wherein the ound [ ceut cal | b base addition salt;

x) The conp ?HUIQBFEHP&P"T‘%S%QF%‘? ﬁ@ﬁ@gwﬁggiﬁﬁﬂlﬁ?b%‘g@%dl umsalt; 25 vy)

R, Reamaﬁ.ﬁfﬁl:u&a bt anﬁmbmdmg@nh@ﬁﬂinﬁ@t bfsusRpiasid AsbplkRAR Ab@tGHaP consi sting
C -4 al koxy, cyano, trifluoronethyl, and

of 30 halo, (.-
qui nol i FA mve%nowog WWP‘?“WH?%‘Q@H“OIR‘ME"? fos s RSPl 4 al kyl , and R2

i's Cl- Cdus é)hbﬂe n@éplas?ﬂs c@ﬂtaﬁaﬁﬂgﬁ% p@ﬁnd&@l‘oﬁ%ﬁa N SFH868 N hisRveh§orC, - 4
al koxy, R2 and R2b are Cl-C4 Addi tionally, the follow ng

cl aszes 1@@63&@@3?%{% {hefreatmpent %fdusceptlblé neoplasms that comprises

administering an effective amount of a compound of Formula 1.

DETAILED DESCRIPTION OF THE INVENTION
The general chemical tenms used in the formulae above have their usual meanings.
10 For example, the term “C;-Cg alkyl” includes methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, zerz-butyl, pentyl, and hexyl moieties. The term “C,-Cq alkyl” is
included within the meaning of C;-Cs alkyl and is taken to mean methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, and tert—buty! The term “Cy-Cy alkoxy" is taken fo
mean a Cy-Cy alkyl gronp linked to the parent molecule through an oxygcn atom, and
15  includes the groups methoxy, ethoxy, and i 1sopropoxy Likewise, the term “Cy-C
alkylthio™ is taken to mean a C;-Cy alky! group linked to the parent molecule through a
suifur aton, and includes methylthio, ethylthio, an& isobutylthio. The term “halo” is
“taken to mean chloro, fluoro, bromo, and fodo. The term “substituted pheny!” means a
mono-substituted i)henyl wherein the substitutions are selected from the group consisting
20  of C4-C4 alkoxy, Cy-C,4 alkyithio, Ci-C, acyl, trifluoromethyl, and halo. The term “acyl”
refers to an organic acid group in which the OH of the carboxy group is replaced by some

other substituent (RCO-).

When X=NH, the molecule can exist in two tautomeric forms,

25 0 0 . The present invention

contemplates both of these forms.

While all of the compounds of Formula II are useful antitumor agents, certain
classes of compounds are preferred. The following paragraphs describe such preferred
classes. | '

30 a) R'is hydrogen and R? is bromo;



a) R2, Rka, and R2b are hydrogen and R is selected fromthe Qu
consi sting of hydrogen, halo, C'-C6 alkyl, C-C4 al kos@N O‘G’F”b%ﬁ %&kyl t hi o,
CF3, OCF3, SCF3, 26 November 2005 WD 02/098848 PCT/ US02F 15142 6 (Cl-c4

al koxy) carbonyl, nitro, azido, Q(SOQ2)CH3, N(CH3)2, hydroxy, phenyl,
substit ut @ qleessys , pyridinyl, thienyl, furyl, quinolingtrusedsiai azol yl ;

or b) Rea and R2b are hydrogen and Ri is selection fromthe group
consisting of halo and ClL-C4 alkyl, and R2 is selected fromthe group
consisting of halo, CI-C4 5 alkyl, &nd O -C4 al koxycarbonyl. It .- will be
understood that the above preferred and especially preferred classes may be
conbined to fhy rmhddhbrmalemdhicﬁdsred and especially preferred classes The
conmpounds of For are antineopl astic agents. Thus, the present

i nvention %u83P8§§ a method of treating a susceptrble neoplasmin a
manmal t hat CQﬂprﬁQﬁkﬁ& adm nistering to a manurial in need of said
treatnent an gpco{ytrcally effective anount of a conpound of Fornula II
The present c uﬁd?’ € believed to be useful in treating carcinomas
such gs neopl gsme! pfmdip@meent ral nervous system gliobl astoma nultiforne,
astrocyt ong, olrﬁpdendroglral tunors, ependymal and choroid pl exus tunors,
pi neal tunnrg) H®ES% uror s, nedul | obl ast oma, schwannoma, meni ngi onma
meni ngeal 15 ﬁprﬁbﬁquﬂegghﬁﬁgpcpg t he eye: basal cell carcinoma, squanous
cell carcinong, | anoma, rhabdonyosarcona, retinoblastoma; neopl asms of

t he endocrrneﬂgﬁﬁnﬁ§hbﬂprturtary neopl asns, neopl asms of the thyroid,

neopl asns of { erafdesa, cortex, neoplasms of the neuroendocrine system
neopl asns of the gastroenteropancreatic endocrine system neoplasms of the
gonad8; neopl WsM8 BfCHhe head and neck: head and 20 neck cancer, oral
cavity, pharyﬁx R@qg%ﬂ%%agdontogenrc tunors; neopl asms of the thorax:

llarge cell lung carci’no small cell lung carcinoma, non-small cell |ung
carci nonm, mbr%nanhlorrehmmﬁfbvﬂaprfﬂﬁynornas primary germcell tunors of
t he thorax; e§ ‘ﬁf the alinmentary canal: neoplasns of the esophagus,
neopl asns of St OMEe neopl asns of the |iver, neoplasns of the

gal | bl adder, ﬁbd@ Bsdnemaf the exocrine pancreas, 25 neoplasns of the snal

i ntestine, verjf ndi Xx and peritoneum adneocarcinoma of the colon
and ?%ctunr nébﬁ?ggkéﬁgg t he anus; neoplasns of the genitourinary tract:

renal cell c@XCRﬁmmﬁ%,neoplasns of the renal pelvis and ureter, neopl asns
of the bl adder gy f .the urethra, neoplasns of the prostate
neopl asns of ?h @ﬁﬁ% 5@?@??3 of the testis; neopl asns of the female
reproductive grgr Smikﬁmﬁmdﬁﬂﬁﬁof the vul-va and 30 vagi na, neopl asms of the
cervix, addengceégﬁ@gggbggjé4m(mwter|ne cor pus, ovarian cancer,
20 u) R*is hydrogen and R® and R* are other than hydrogen;
v) XisO;
w) The compound of Formula II wherein the compound is a pharmaceutically
acceptable base addition salt;
x) The compound of Formula Il wherein the compound is a sodium salt;
25 vy R%, R and R® are hydrogen and R? is selected from the group coﬁsisting of
halo, C4-C,4 alkyi, C;-C, alkoxy, cyano, trifluoromethyl, and quinolinyl;
zZ) R?and R? are hydrogen, R is halo or C;-Cy alkyl, and R* is C;-Cy alkyl or
C;-C4 alkoxy; or
aa) R* is hydrogen, R is C;-C, alkoxy, and R? and R? are C,-C, alkyl.
30 Additionally, the following classes are especially preferred.
2) R%, R™, and R” are hydrogen and R is selected from the group consisting of

hydrogen, halo, C,-Cs alkyl, C;-Cy alkoxy, Ci-Cy alkylthio, CFs, OCFs, SCFs,



gynecol ogi c sarcomas; neopl asns of the breast; neoplaspgs, of the skin: basal
cell carcinoma, squanous cell carcinoma, der mat of i bro%%’?‘%‘fﬁ%ber@é?f_kel cel |
tunmor; rmalignant 26 Novenber 2005 WO 02/098848 PCTI US02/-1142 7 rnel anonm,;
neopl asns of the bone and soft tissue: osteogenic sarcoma, nalignant
fibrous MWO2/088¥8 oma, chondrosarcoma, Ewi ng's sarconm, PETURG2AISIAR

neur oect odermal tunor, angi osarcoma; neoplasns of the henatopoietic
system nyel odyspl astic sydronmes, acute nyeloid | eukem a, chronic nyeloid
| eukem a, acute |ynphocytic | eukem a, HTLV-1 and 5 T cell

| eukem a/ | ynphoma, chronic |ynphocytic | eukem a, hairy cell |eukem a,
Hodgki n' s di sease(CIH@mlmgyknbMﬁ digroizdionS(SOREH;, BeCH;)], hy&eﬂi@he@nd

neopl asns of chil Las i.c | eukem el ocytic

| eukeri as, neurobf'a 3&%‘?’?81& ﬁé’y‘){‘%ﬂo ée“ d%‘?’r{}‘g’%ﬁé homas, renal

tunors. | n parb)RBkad Rthaftﬂlyﬂfc@SEMdel@@awmdfmaﬂﬁe Belyp mﬁnﬁ@oﬂlﬁwsef ul in
treating solid tunp Izyt of the 10 colon and rectum It is
preferred that th@"‘{éﬁ“rﬁ‘h‘ﬁl%ﬁ t‘?%@ Sfamﬁﬂﬁémaaﬁ?wsmaﬁr%%@ t he
conpounds of For mulké, hﬁd(clstmmg}carﬂ'&mcorrpounds of the present invention
are acidi¢ i natgre and accordi ngly react with any of a nunber of

i nor gani ¢ ita"hﬂ bgugdsisteod,hatdhe aqomp@aqrws aaﬁ?we@alwefeﬁ%&l@ﬁmw Bnmoni um

bases, tochabidtPHIOAR R IERIkMes SRPREAlyRATFaraddisdeson salts- It 15 is
preferable to_convert the _conpounds of For rrul all to their pharmaceutically

acceptabl e baBeCHRRANAYH Formilaliiag: antinsepleic agrmisn vy deimserenitieyentigueous
sl Ut NS a1 pidhR1e3 Whiedl of ROIREURLCAEEE RAiakith o FaREPHALAkhecOTPOLNTS

can react Wi basic materi al s such metal - or alkaline earth
net al Q’lyd ﬁ@mneré@ngé% Batabin negghelf %icb%ﬁaﬁﬁmwegnqow@pa}bneﬂgcme\M@mf

limtatioReos H@f!ﬁ‘%ﬂﬁlﬁfﬁld?h in H@sn«ﬁ‘éﬁl P
cal ci um Zocﬂyg@gm de, l1thi un%la—gdrom ,u etc: To é%?%ég%mnace%cal |y
accept abl €3r8aPPSs Kk AS wEoplagres ofdby ceagpardyavg Sﬁm gheblptameasmbliferse t hi um  or
cal ci um salil v G ag@ S§ I referred.
Exanpl es of 0gtmgnes ﬂgftg@&?’oédr?] %@gﬁl@%mg(&gpﬁggﬁ&ng%,ﬁéseagondary and
tertiary alﬂiltha?ur@naiﬂ@n@!ﬁMlldﬂaﬂd’m@schmabmasnammgfmaamemgeaét hyl am ne,

b OPYLS™, Bicomd Beby AN SshilEn kol B NIBLh Bl SA-BRRRT S

di met am ne hano anur n

di i sopr opmehnommhahﬂomomwaaﬁhm}asp@maﬂ atopdisnms of thpiemklcﬂnki glendsnor phol i ne,
trinethyl th n ri | a di pyri di ne,
qui nol i ne Eil’%‘neto Laslﬁ%’ﬁe(?éﬁm%g fEéhmtg}'rP 8?‘1@%“3 °§'y‘ éfj?nall ?f?eé‘t hyl - or
triethyl anwphﬁmblof ﬂpmﬁmennlbmrye syﬂexprmplaam ofshagdtrcinefrdy@nakaicni ne. 30

Exanpl es Qﬁdogn aet s%frst@%lr Xeopﬁgng oﬁma gona neofnalasms S5 %{egdl antdhn%c Ehteil Qnsd of

20  neck cancer, oral cavity, pharynx, larynx, odontogenic tumors; neoplasms of the thorax:
large cell lung carcinoma, small cell lung carcinoma, non-small cell lung carcinoma,
malignant mesothelioma, thymomas, primary germ cell tumors of the thorax; neoplasms
of the alimentary canal: neoplasms of the esophagus, neoplasms of the stomach,
neoplasms of the liver, neoplasms of the gallbladder, neoplasms of the exocrine pancreas,

25 neoplasms of the small intestine, veriform appendix dand peritoneum, adneocarcinoma of
the colon and rectum, neoplasms of the anus; neoplasms of the genitourinary tract: renal
cell carcinoma, neoplasms of the renal pelvis and ureter, neoplasms of the bladder,
neoplasms of the urethra, neoplasms of the prostate, neoplasiss of the penis, neoplasms of
the testis; neoplasms of the female reproductive organs: neoplasms of the vulva and

30  vagina, neoplasms of the cervix, addenocarcinoma of the uterine corpus, ovarian bancer,
gynecologic sarcomas; neoplasms of the breast; neoplasms of the skin: basal cell

carcinoma, squamous cell carcinoma, dermatofibrosarcoma, Merkel cell tumor; malignant



hal oammoni um salts, for exanple the tetranet hyl ammnl at i § é
tri met hyl benzyl ammoni um cation, the triethyl benzyl anu ? Qp the 26.
Novenber 2005 WD 02/098848 PCTI US02/ 15142 8 tetraet hyl arrm)nl um cation or
the trinmethyl et hyl annnoni um cation, but also the amonium cation. The
conpounds V& 02{0884pHr esent i nventi on may be prepared by neChosemsskl known

to one of ordinary skill in the art. Cenerally, the

N-[ benzoyl ] - phenyl sul fonam des of 5 Fornmula Il are prepared by coupling an
appropriately substituted phenyl sul forram de with an appropriately
substituted benzoic acid or benzoic acid derivative as illustrated in the

f ol 1 owi ng sdireme; néhplksmaci thbbes ahkl sofmssuamogaain salBdma, ddignandibids are as
previ ousl ?j&% def.i ned, a net hanesul f onyl o

Eriflvor ofipsyane, P%?f@?%%?ﬁma ing SHEOTE DR SISO PR IR, ¢ he

correspon chnglgsdaamm héopsing of the h@hfbRAetictyitha: mphaiyypisdc spRamky scugnder
st andard pept: ‘Sf?é‘ﬁ I | n _conditions wel [ known to the skilled 15 artisan.

Speci fi cal™f* Pyt {rkenitgrRicdyBRhsicde '&E?i“ﬂav% cbapl ed in the

presenge ozfceal laﬂ@m@@n@mtmﬁm&wﬂmkmqmeﬁﬁ@hwyden ikhempy esence of a
catal yst. {ﬁllnpl e peptide coup I ng reagents include

N, N -carb i Sfisarone-Tegsiip orpase PPast oplb leykamipmdinpenlasasEDCC) |

1- ( 3- di metdhybem dcmem,glﬂmamsté 1&&@%&&%&@ﬁ&&&&ﬁ@mﬁéﬂ%@%@ﬁ:@ﬁwsﬁ %Q@
1-(3-(1- pyrrolldln propyl ) - 3- et hyl carbodi i m de . 20 Poly

suppor t ed PBeHsthafdoppesarcpmay lxmeberess, eapltumers. Iazpe-wsylar ﬁ@&sese’qtggs)) and PEPC
(US. Pat e;e;npaéﬁldzax% béfdkd &a%qlsaﬁm tREEES A8 @i ds sgLELY Rl gﬁp for the

preparation of the conpounds of the present Inve |on bl'e catal ysts

for the c@@bﬂ.aﬁ@rqe@abtlr@mrefmdmm@wmmmm@bhycmmmm@wusmm of DVAP) . Al |

of the r eqgehshobhd® of BORLIES id Hinfn, SUi tabl e sol vent, typically

di chl or onet hane, chl oroform tetrahydrof uran, dioxane, or 25 diethyl ether
and are stirredh¢eompquods of th@f%@nhomoameacmi@npeatalmné aghrdmglynmaybi ent to

O et LR W al PSSR AL & e o Y arel NiHE AL hhePRL It oY De

I sol ated by stan extractive Pzat nlques and
purified lgyateimecyrmtomumhisegto @ﬁnmbmmbemcﬂ@%cépﬁbﬁﬂia@@ﬁmt&nﬁﬂﬁ/ US02115142

crystalli [y ner - nd re nts are
ot oyed. PR RN rbbut RS Rt PeR PRt seiRELr o by
filtrati orpasedidtigion adlis\fed ejl$8 dflaémﬁnﬂufannawhqummuslaeluﬁmmfefé subjbdft a benzoic
aci d deri \é&tnhglfﬂd a%eur%gulr Y E%?n%?%dﬁ ﬁ%{ﬂé‘éﬁf]s catlnsrea(c::r| wRﬁ 8és1c matenéls such as

met hanesul yl oxy,
alkali metal- or alkaline earth metal hydroxides, carbonates, and bicarbonates including,

without limitation, sodium hydroxide, sodium catbonate, potassium hydroxide, calcium
20  hydroxide, lithium hydroxide, etc. to form pharmaceutically acceptable salis such as the
corresponding sodium, potassium, lithium, or calcinm salt. The sodium and potassium
salts are especially preferred.
Examples of amines suitable for forming salts are: primary, secondary and
tertiary aliphatic and aromatic amines, such as methylamine, ethylamine, propylamine,
25  i-propylamine, the four isomeric butylamines, dimethylamine, diethylamine,
diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine, pyrrolidine,
piperidine, morpholine, trimethylamine, triethylamine, tripropylamine, quinuclidine,
pyridine, quinoline and isoquinoline, especially ethyl:, propyl-, diethyl- or
triethylamine, but particulary isopropylamine and diethanolamine.
30 Examples of quatemary- ammonitm bases are in general the cations of
- haloammonium salts, for example the tetramethylammonium cation, the

trirnethylbenzylammonium cation, the triethylbenzylammonium cation, the



5 fonyloxy, in the presence of an acid scavenger such as pyridine
triethylamne, or a basic resin, optionally in the pr%%@ﬂ‘(?@“%ﬁ’fzgé%at al yst.
The ‘reagents are conbi ned, and products i sol ated, essentially as described
supra. One skilled in the art would appreciate that conpounds of Formula I1
where X i %O q%493%d8/ be prepared as illustrated in SchenerdTusthesiez R , R2,
R2a, R2b, R3, R33, and R4 are 10 as previously defined. Synthetic Schene
1 15 An appropriately substituted benzan3idine is reacted with sul fonyl -
derivatives, such as conpounds wher& Z' is chloro, brono,

met hanesul f onyl oxy, or trifluoronethanesul fonyloxy, in the presence of an
aci d scavengiylasimonivascafiph briiha eimethyldtigldynanineation, bat ashe resin,

optional | n.the %r esence of a catalyst. The reagents are conbi ned and
products H?lezﬂ BORssent | al | y as described supra. 20 The requisite ben20| C
acids, benzoi (Fh@@dnﬁbodﬁds of @id pte@nnb&aﬂa@nmdy epaet Byofythodsaeniliédd ves and
sul f onam des re eltgg][l comercj al ly avail abl e_or nmay. be prepared by

met hods \X%P‘Fe Fethe gty Perprally ne AnbenrgyRaphembuonagriss ohp 021098848
PCT/ USOZJFbﬁﬁuﬂQHJaﬁ: Eiﬁ?eﬁ%%o g and 1P SREDERPhbdyiduomidl witd on of
copper (1) cyani de I?Z 32 %‘lgan pﬁﬂ‘zﬂf n gnhydr ou@,h dﬂﬁe?hyl sul f oxi de (50
znl) is <PiEPreRriagly a@e:ﬂtu Adenzgicasidor Besizgici a1 qeg\f%m@éal%wedbml nitrite 5
(7.1 nm, tﬁﬂ)vﬁngm&rheafﬂe%aﬁgﬂ@ RA RO IR ROMROfand R4 afdi line (5.0 g,

19.9 mmol) in anhydrous di net hyl'sul f oxi de (30 m) is a ded ropw se, via
cannul a, detinediged % Ols €. Brapethamesiionven, of wllupmegupesatenyiarg r eact i on
m xture is stirred for 1 hr, cooled to 45C, and then treated slowy wth
5N HO (50 nL). Five m nut es | ater, the reaction mxture is cooled to
ambi &ft @é@é&\ﬂgbﬂgénd extracted with 1:1 ethyl acetate: hexane (2 x 300
m.). 10 The conbi ned organic Iayers are washed with ter, (100 L) and

sat ur at ed aqueous (I)sodl um chbori B 46 (100 ni), dried, oncnt rated under

reduced pgessure adid the resj Suhjrect e’ ﬁ\ ography,
eluting wth n%%nt*alﬁl ng 0-5% et hyl »00a ractions
cont ai ni ng, produkt ~are conbi ned apg c3oncenth e red ~Rfessure to
provi de tRE t] Ieltorrpound (1.617g, R1%yie! n 76-78C

R2

When Z is OH, the corresponding benzoic _z;cid is coupled to the
_ phenylsulfonamﬁde under standard peptide coupling ;:onditioﬁ‘s well known to the skilled
15  artisan. Specifically, the phenylsuifonamide and the benzoic acid are coupled in the
presence of a peptide coupling reagent, optionally in the presence of a catalyst. Suitable
peptide coupling reagents include N,N'-carbonyldiimidazole (CDI), N.N'-
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC), and 1-(3-(1-pyrrolidinyl)propyl)-3-ethylcarbodiimide (PEPC).
20  Polymer supported forms of EDC (Tetrahedron Letters, 34(48), 7685 (1993)) and PEPC
(U.S. Patent #5,792,763) have been described, and are very useful for the preparation of
the compounds of the present invention. Suitable catalysts for the coupling reaction

include N,N-dimethyl-4-aminopyridine (DMAP). All of the reagents are combined in 2

suitable solvent, typically dichloromethane, chloroform, tetrahydrofuran, dioxane, or
25  diethyl ether and are stirred for from 1 to 72 hours at a temperature of from ambient to
about the reflux temperature of the solvent. The desired product may be isolated by

standard extractive and crystallization techniques, and purified by chromatography or



FDVS: nzle = 261(M). PREPARATION 2 2, 4-di bronobenzoic acid A stirred
suspensi on of 2, 4-di bronobenzonitrile (1.57 g, 6.0 mMmoi9Newerder2d9sc acid
(6 M 150 m.) is heated to reflux for 3 days. The reaction mxture is
cooled down to anbient tenperature and then extracted with ethyl acetate
(2 x 75. n¥MOo2mhRs4& onbi ned organic |ayers are washed w rdr/usat/esi4y 100 nl)

and saturated aqueous sodiumchloride (50 nL), dried, concentrated, then
subj ected to silica gel chromatography, eluting with 25 chl oroform _
contai ni ng 0. 5% et hanol and 0.1% acétic acid. Fractions containing product
are conbi ned and concentrated under reduced pressure to provide the title
conpound cryé@lli2dtion as 48%ssaivedrdpsiredp Wt polyn@ChEBIdVBigemé are eRpByédM - 1) . 30 26

Novenber 2005 WD 02/.09&3848 Peglij US 2115t142 .1?0. P@ﬁ?ﬁR@TI ON 3

2- br ono- FSY AP FANTBIF UL VR LAY BETEIgy b bR P te (2.21 g) in water
(15 m) is addaenstivepyihssulfehamideIidyrbe@chcicd Svithadlegtbiddcid defi@athe, such '
2- am no-4-chl orobenzoig.acid (5.00 29. |) ang 48%._ 5 hydrobrom c

2o (150° TIPS £ SR, Pt SHp IR P Ao PEI e 0 T o 5 hr
at  0Csandoriyfoxly |18 thelpre@siRbf ¢ apkGendbd ScidassItitink AflethflagBp ek bific br om de
(7.81 g) in water_ (20 nL). Upon the conpletion of addition, the reaction
m xt ure P& PPIARANY dbsRrPIeRecrt acaBlveinthe EepeisATe FambipRe: i REPqUFS e g

over ni ghtisolalddiCesk @Rally & eBnted iprd. S then extracted with 3:1 ethyl
acet at e: hexane (2 _x 400 nﬂlé%. Ee conmbi ned organic_ | ayers are washed with 10
il

X 4 ) .
sat ur at ed aqueBtELP it ey e trpretrghshcpmpetride af Fasndhvheat Ed under
reduced REEmaYbEprepiihstili@uhed ifiifent BivRiciat, kY RS RFCR 081 AR O4BE 0gr aphy,
eluting with chloroform containing 1% nmet hanol and 0. 5% acetic acid.
Fr acfPongs pgrewsihrdatmedr oduct are combi ned and concentrated under reduced
‘pressure to provide the title conpound (4.04 g, 59%yield). 15 np =154-155C

ESIMS: mie = 233, 235 (W1), PREPARATION 4 4-sul fanoyl benzoic acid nethyl
ester Synthetic Scheme H

R® o R
' i 3a
: pl R
R Wz + HN
R R’
RZa
15 An appropriately substituted benzamidine is reacted with sulfonyl derivatives,

such as compounds where 7.’ is chloro, bromo, methanesutfonyloxy, or
triflnoromethanesulfonyloxy, in the presence of an acid scavenger such as pyridine,
triethylamine, or a basic resin, optionally in the presence of a catalyst. The reagentis are
combined, and products isolated, essentially as described supra.

20 The requisite benzoic acids, benzoic acid derivatives, benzamidines, sutfonyl
derivatives and sulfonamides are either commercially available or may be prepared by
methods well known to the skilled artisan.



20 4- Car boxyphenyl sul fonam de (2.00 g, 9.9 mml) is suspended in 3:1

chl or of or m met hanol (200 ni). (Trimethylsilyl)-di azonettienenber 28@fed as a
2.0 M solution in Hexanes (7.4 nlL, 14.8 mml) at anbi ent tenperature and
stirred for 5 mn. The solution is concentrated in vacua, and the crude is
chr omat ogwapheeksen silica gel, 0.5% McOOHL0. 1% AcCH i rerdb$d®1942 The
product is a white solid, 2.11 g, 98%yvyield. 25 np 180C ESIMS rule 214
(M-1). PREPARATION 5 3, 4-di bronmophenyl sul f onam de 30

3, 4- Di br omo- phenyl sul fonyl chloride (&0 mmol; Aldrich) is suspended in 40
mL  of 30% aqueous NH4OH, and the mxture is stirred. Acetone is added
slowy, portionw se, to form a prEPageraoNs: reaction m xture (5-10 rnL).
This addition is 26. Novenber 2005 WO 02/098848 PCT1US02/ 15142 12

exot hernic, with vigorous bubbl #ffibromebengepittiicon s stirred at room

tenper atur e ang sofiBl RGBSl 52 TS oMk YanhfisANCENt rat ed by rotary

evaporation to renove aceét one, solid fornmed. The solid is

col | ect eddwﬂytlﬁkl!fpﬁﬁe ﬁOIWIF)a¥ stisred at«@&ﬁe@dm this soludion is addedireribnbiwidite o ai r
dry. The i \ tion.
ESI MV5: 31 g‘ﬁfﬁé %ki’%nwﬁt {3§ O S%m‘g’g fﬁ% ‘ﬂf}%o;"%% ;tg bf’%%y rétl)(r:lgs s,
H. : Cart eshygrousdimgpthyhyrifoxdiea mIS@Q:add@_@d@pWQQ, v1a3<1a11mﬂa_,40 tiEmgxwonpou nds of
PREPARATI ri:he ocedur e of
PREPARATI %{ ‘g[hégﬁ@{@ ga&gﬂ%tt%%é }“ﬂdl%’ P%E‘ ' IH Eolell 0 45°€, Bl
63- chl or ot4s frkaied sie‘plyemhl SﬁlHﬂb(ﬁ@ mmll)d EESInBate 2R, thlfeacﬂ;l)m mixture is
74-1 odo-p ) 224 )
83, 4-di c hP(gbré(?pt %H%g%gtr%e el "%‘f{}rll il tgééfw%‘%f St 3% 1 3701
37C1)104-i Th@@ndpgddp:lngn;d Isyeks e ovhshicd itk SlaMB (100 e ) A8 éaMafaﬂe)i aqueous
104- et hyl nyl
T3 tri 11 RS RERST et orie raebbousq preggpre apy ho resicue
123-f 1 uor wbnﬂ&&:ﬁyd) slid:‘ef @ﬂldﬂ‘bﬁl&lﬁ@laﬁlﬁ elhidl ¢ irhexhie containing from 0-5% ethyl

acetate. Fractions containing product are combined and concentrated under reduced

pressure to provide the title compound (1.61 g, 31% yield).

15 mp=76-78°C
FDMS: m/e = 261 (M").

PREPARATION 2
2 4-dibromobenzoic acid

20 A stirred suspension of 2,4-dibromobenzonitrile (1.57 g, 6.0 mmol) in sulfuric
acid (6 M, 150 mL) is heated to reflux for 3 days. The reaction mixture is cooled down to
ambient temperature and then extracted with ethyl acetate (2 x 75.mL). The combined
organic layers are washed with water (100 mL) and saturated aqueous sodium chloride
(50 mL), dried, concentrated, then subjected to silica gel chromatography, eluting with

25  chloroform containing 0.5% methanol and 0.1% acetic acid. Practions containing product
are combined and concentrated under reduced pressure to provide the title compound
(0.81 g, 48% yield).
mp = 171-172°C

- BSIMS: m/e =279 (M*-1).
30



13t ol uene- 3-sul fonam deESI M5: 170 (M -1) 143 bronophen I sul f onai ni deESI M5:
237 (M+ -1) 154- br onophenyl sul f onanmi deESI MB: 237 ( M+ -49 Noeniira@nT| ON 16
2- chl or o- 4- met hyl benzoi ¢ acid To 4-brono-3-chl orotol uene -(4.97 g, 24.2
mmol) in DM (25 nL) is added Pd(QAc)2 (0.54 g, 2.42 mol),

1, 3- bi s( diwdhergssahosphi no) propane (0.998 g, 2.42 mol) pcrusetibpk ani ne
(12.5 inL) and nethanol (12.5 nmL). The reaction vessel is 15 evacuated and
purged three times with carbon nonoxi de gas. A balloon filled with carbon
nonoxi de gas is used to maintain thejgarbon nonoxi de at nosphere. The
reaction mxture is heated at 80C for 8 hr. After cooling H20 (50 nlL) is
added. The m xture is extract egrePhRATENERes (2 X 50. nL). The conbi ned
organic layers are dried over Ela2804 26 Novenber 2005 WD 02/098848

PCT/ US02/ 15142 13 filtered, coRrOSifrteiegbeseic@rifomat ogr aphed with 0- 3%

EtOQAc in hexamluubnzﬂsmlﬁgﬁﬂﬁte @b1 Vg%%kerzrscﬁpfsad&ednﬁéwédqeazoat eis
i sol ated as a colorl ess oil, and 186 (M 37C1) To

net hyl 2-Sifedicgrae ?Fb‘FW‘PIB@ﬁ%@&?@‘Hh]G@b@‘ZOG agisl (5B ) 29 - hromad) 904 88%1) ' 5 MeOH
(5 m) angafdenficada %bdll%}ﬁ%?eg g nlﬂl)alihé Radionthixtubbis 2P} 2 hifie reaction

m xture i S heated at cooled to roomten‘i)erature t hen

quenched Qf-@pd ENICHILI@?JG@ dMWPﬁ@)WlﬁfIﬂf}‘@h%ﬁOR pfpepperéidpemise(7.81 BB enpve t he

THE and e iato edrm &f ter drying,
0.922 g '(\@00%)) 3! 2'5%?101% lgﬁ‘irpé’t{r?g ?hﬁlé‘%‘%"iﬁggacu d‘%’gﬂflds"‘é‘%dgéed B NG Ve 169

(M-1; 35@9b1qmanmmt%mndlismgvenmt PRIERARATR CRKIRE is thet exractedwith| di met hyl
|yl 20 I

1LY o ) phesl e 58k Pstedo B ORRBI SHLRIRILE: biuihuth, 20 ol ) 1o

(3. 3140y, sardedaqoédus sovtiurh ghigdde (280 oil.)5died, conddmtia@d @ndnmbcyw@tmswm

t t i 1 ] th Et OA 100

et o Ui A el PR Pk Sl Sl 1 1O

(MySO4) , cofifalnirgr I8t methacol ciod 066 acatieatid. &thbhdcantmmng pro@ihxg agr ude oil is
ified h t I d at 75

e 1 e vi pfeoped SRAEaESe I apiol AR STt RYo e ey Bmaiha . ggge, T5.4

nol | 77%9%ﬁ61ﬂ}|\/5 nfe 288.1 (Mr+H): np 117 20 118C. 1H NVR (CDC13) 5 7.78

(d, %5 qg4(1§1502H) 4.86 (br s, 2 H, 0.97 (s, 9 H),

ESIMS: m/e =233, 235 (M'-1).

PREPARATION 4
4-sulfamoylbenzoic acid methyl ester
20 4-Carboxyphenylsulfonamide (2.00 g, 9.9 mmol) is suspended in 3:1
chioroform:methanol (200 mL). (Trimethyisilyl)-diazomethane is added asa 2.0 M
solution in Hexanes (7.4 ml., 14.8 mmol) at ambient temperature and stirred for 5 min.
The solution is concentraied in vacuo, and the crude is chromatographed on silica gel,
0.5% MeOH/0.1% AcOH in CH,Cl,. The product is a white solid, 2.11 g, 98% yield.
25 mp 180°C
ESIMS m/e 214 (M*-1).

PREPARATION 5
3,4-dibromophenylsulfonamide
30 - 3,4-Dibromo-phenylsulfonyl chlotride (20 mmol; Aldrich) is suspended in 40 mL
of 30% aqueous NH;OH, and the mixture is stirred. Acetone is added slowly,

portionwise, to form a homogeheous reaction mixture (5-10 mL). This addition is



0.20 (s, 6 H. PREPARATION 18

N- (2, 4-di chl orobenzoyl )-4-(tert- butyldlnethyIS|IyIoxy)mbﬂ@ﬁVﬂ§ﬁ?9@%an1de 2

5 To a stirring solution of 2,4-dichlorobenzoic acid (1.25 eq) in dry

di chl oronet hane (10 muJmmol ),

4- (tert - bwtoy2/ogksaet hyl si | oxy) phenyl sul fonam de (1.0 eq)resuseddsadz i n one

portion followed by EDC (1.25-1.5 eq) and finally,

N, N- di et hyl - 4-am nopyridine (1.2 equiv). The mxture is vigorously

stirred under nitrogen for 16 hr, congentrated under reduced pressure, and

the residue partitioned between ethyl acetate and water. The 30 organic

| ayer i s enasbatc Wlﬂlhugo%um!ﬂbmﬁigl Ot Geadi@dnds étﬂ'rddldﬁﬁﬁ)m @ﬁpmtuﬂarmml ), then the

conbi ned aqueous ses extracted with et acetate (twce, nmJnmol ) .
e

The contfoRéy M. hergixirels coReep s‘H@HV P tafem% at ur at ed
aqueous  $e&thab kil DY SHRRE. TRORIMR SRAEBBARCRETIHAA], Waddd wid chl ori de,

dried over sodium sulfate and concentrated under reduced pressure. The

resi due Waerpandiafipwed tyirgdry.i Ehe matprial Fﬁ‘@?ﬁh%sdﬁ’f‘%?ﬂ‘i‘ywﬁ]f‘o‘ﬁﬁy@?fal lization if

necessar Yy gficAeal ESR4s:BIh Ne 3%1551) Qnﬁ Mo-r71kt; 1468 Prs(iveet HbntrRssT he
conpounds of- PREPARATI ON 19- 21 are red essentially as described in

t he pr ocddBkeCagten FREPARITI @ Soc. $-58bect r al Dat a #Pr oduct (i e)

2 :B(r)ggDNNz (224‘1'8 ‘I%Fﬂ(’)r og%mﬁégﬁqwgﬁ%%@%%gﬁenyl suI onaxm é’gﬁéggog MF'I:I)D

4- Br ono- I‘thf(l:ZfOﬁdeIe@IﬁPBEBABéﬂi@WS) ESI - M5 mle 21phenyl sul fonani de "409. 0(& 1)

CGener al rmg—Procedure—To—=a st ri-ng-sotutior rcacid (1.25
eq) in dry gl dhl oronet hane (10 10 niLl nmol )|, the %%en?#sﬁgﬁ;m dej (1.0' eq)
is added i # one portion foPﬂodmd by EDC (14 25-1.5 eqjm/end f| nal I'y
N, N- [ di rfet lmy'l ﬂm “lG ““““ egi-ne Fhe—msx G- -3 ¥ gUI v )| Yy
stirred {under n| tr aloéﬁ—{'f r‘igh‘%ﬂmﬁl&}ﬁg‘é‘# rated u R S'?éme )pressure, and
the redidge parti tl@mméﬂeﬁylﬁ.ﬁfmnahhyl acetlat e apsSIN&t281 (MThe or gahic | ayer
is washdd—aithH 1N hvdrochlorie I (4t iy _ I he
conbi ned aquedus pﬁa‘%‘g‘ghIBS?PP%{S@ﬁonmae SIMS m/e 224(M-177°Cl,

8 and 226 (M-1;°CL¥Cl) and 228

‘ M-1;7c1, 7'

9 4-isopropylphenylsulfonamide ESIMS m/e 198(M™-1)

10 - 4-gthylphenylsulfonamide ESIMS m/e 184(M~1)

11  3-trifluoromethyl-phenylsulfonamide ESIMS: 224 M+ -1)

12 3-fluoro-phenylsulfonamide ESIMS: 174 (M*-1)

13 toluene-3-sulfonamide ESIMS: 170 (M™* -1)

14 ' 3-bromophenylsulfonamide ESIMS: 237 (M* -1)

15 4-bromophenylsulfonamide ESIMS: 237 (M* -1)

10 PREPARATION 16

2-chloro-4-methylbenzoic acid
To 4-bromo-3-chlorotoluene (4.97 g, 24.2 mmol) in DMF (25 mlL) is added
Pd(OAc); (0.54 g, 2.42 mmol}, 1,3-bis(diphenylphosphino)propane (0.998 g, 2.42
mmol), triethylamine (12.5 mL) and methanol (12.5 mL). The reaction vessel is
15  evacuated and purged three times with carbon monoxide gas. A balloon filled with
_ carbon monoxide gas is used to maintain the carbon monoxide atmosphere. The reaction
mixture is heated at 80°C for 8 hr. After cooling H;O (50 mL)} is added. The mixture is
extracted with bexanes (2 x 50.mL). The combined organic layers are dried over Na;SOy,



15 with ethyl acetate (twice, 20 nLlnmol). The conbl ned organic Ia ers are
finally washed wth water and saturated aqueous sodi &% NeHEBIRHEOr i ed
over sodium sulfate and concentrated under reduced pressure. The residue
may be subjected to silica gel chromatography or crystallization if
necessar ywaro2@essis ed. 26 Novenber 2005 WO 02/ 098848 PCT¢iasdbAf1d42 15 The
conpounds of EXAMPLES 1-84 are prepared essentially as described in this
general procedure EXAMPLEMass Spectral Data #Product-We)

IN-[ 2, 4-di chl orobenzoyl ] - 3- br onophenyjssul f onam deM5(ES): 408 [ M H] -

2N-[ 2, 4-di chl or obenzeyl ] - 3- chl or ophenyl sul f onam deMS(ES): 362 [ MH) -

N-[ 2, 4- di glibe8ebRRARME mﬂtM%ﬁﬁ@gra B&Dwhivb Hbs E® A¥eL Bosyahamyl fsg/%)nam de
AN-[ 2, 4- (Hbrom)benzoyl ] -4- nmet hyl phen | sul fonan i deESI Ms: 43 r+1

N[ 2, 4- di bP%WﬁtB@r?z@?ﬂ’fP44n%t@fl‘?mE®t%13 &l wpcelpyless ot ERVS e b§A sul f onani de
6N-[ 2, 4- dilar.2DbenZ 0y ﬂpﬂc}ghl or ophenyl sul fonam deESI MS: 454, 456( &+1) N-[2

br ono- 4- chI oroobenzoyl | MS: 388, 390(M +1 met hyl phenyl sul f onari ai de
N-[ 2- br ono- 4- ch® me@lfsbi‘r@dvpjﬂlme@bwsoat@@ LR e N?rmr)lolBllﬂ%ﬂF)ﬂ@ph@nyl sul f onani de

51[ Izugr%;)ﬁg%g}gkﬁﬁ% nalrdn]H é é% %r%)cfs é{g@]&%?ﬁfiﬁ’%) 16.2 mmol). The reaction
N- [ 2- chl omdxtyrens hﬁatﬂd@hifbm fpe 21-5 Eﬁlchﬂed ®78aif-t@hperature, then quenched with SN
{27 chtor o0 Bt BB O BT S e Ry S G i T ang M. 4ywhie
prec1p1tate is formed and is filtered. After drying, 0.922 g (100%) of 2-chloro-4-
methylbenzoic acid is isolated. ESIMS m/e 169 (M-1;*CD) and 171 (M—-1;'CI).
10
PREPARATION 17
4-(tert-butyldimethylsilyloxy)phenylsulfonamide
4-Hydroxyphenylsulfonamide (3.46 g, 20 mmol) is dissolved in DMF (40 mL) and
treated with tenf—blityl-dimcthylsilylchloridc (3.31 g, 22.0 mmol) and imidazole (1.50 g,
15 22.0 mmol) at room temperature. After 20 hr, the reaction mixture is diluted with EtOAc
(100 mL) and washed with 1.0 N HC} (2 x.50 mL). The organic phase is dried (MgS04),
filtered, and concentrated to yield an oil. The crude oil is purified by Biotage column
chromatography (40M SiO; column, eluted at 75 mL/min with 1:1 hexanes:EtOAc). A
white solid is obtained (4.24 g, 15.4 mmol, 77%). ESI-MS m/e 288.1 (M" + H); mp 117-
20  118°C; IH NMR (CDCl;) §7.78 (d, 2 H), 6.89 (d, 2 H), 4.86 (br s, 2 H), 0.97 (s, 9 H),
0.20 (s, 6 H).

PREPARATION 18
N-(2 4-dichlorobenzoyl)-4-(tert-butyldimethylsilyloxy)-phenylsulfonamide

25 To a stirring solution of 2,4-dichlorobenzoic acid (1.25 eq) in dry dichloromethane
(10 mI/mmol), 4-(tert-butyl-dimethylsiloxy)phenylsulfonamide (1.0 eq) is added in one
portion followed by EDC (1.25-1.5 eq) and finalty, N,N-dimethyl-4-aminopyridine (1.2
equiv). The mixture is vigorously stirred under nitrogen for 16 hr, concentrated under
reduced pressure, and the residue partitioned between ethyl acetate and water. The

30  organic layer is washed with 1N hydrochloric acid (4 times, 20 mL/mmo}), then the
combined aqueous phases extracted with ethyl acetate (twice, 20 mL/mmol). The

combined organic layers are finally washed with water and saturated aqueous sodium




11 374(M) N[ 2- met hyl - 4- br onobenzoyl ] - phenyl sul f onam deESI M5; 3520&-2), 12
354(M N [2-chl oro- 4ni t robenzoyl ] - phenyl sul f onani deESI30SNoveaer243> 13
341(M +1) 14N-[ 2-chl or o- 4- br onobenzoyl ] - 4- ESI M. 450(M - 3),

br onophenyl sul f onam de452( M -1), 454(W1)

N- [ 2- chl oxwar sdrovesig obenzoyl J- 4- ESI M5 417(M2), 15 PCT/US02/15142

br onophenyl sul f onam de419(M 26 Novenber 2005 WO 02/098848 PCT/ US02/ 15142
16 N-[2-chl oro-4-broi nobenzoyl]-4-ESIMS: 390( Mt-2),

16f | uor ophenyl sul f onar ni de392M N-[ 2tc£hl or 0- 4- br onobenzoyl | - 3- ESI Ms:
406(W 3), 17chl orophenyl sul f onam de408(M -1), 410(M-E1)

N-[ 2- chl eRigride, BEQIavRE AR bulthtchanl MiicettediMhidgdreduced pressure The residue

18net hoxyphenyl sul fonani i de404(M ), 406( M++2) N-[2-net

4- br onpb & uekiEq byjsiliny gobchramatograplly or ¢ e}s@ygh@?quw% %ﬁ&?ﬁ dIME M) N

[ 2-chl ow%ggé&gbqq Z@old v D! MB: 369( M+ 1), 20met hoxyphenyl sul f onan

i de371(MF) N-[2-chl oro-4-nitrobenzoyl]-3, 4-ESI M5: 407( M¢-2),

21di chl or ophenyl sul f onam de409(M ), 411(1}+2)

Ell-ﬂ[ g;— Op}qui” SH’E{%O% Q@}Zﬁmﬁ%gﬁé?%%%%réﬂarec?&senuaﬂy as described in

N-[ 2- net Iﬁ)dprdcedwrbofwoﬂms Negat ive lon MS

met hyl ph cﬁﬂﬁﬁu' otrant-defMH—=—tons—observed: 2]5114/ ﬁa?s%%’aﬁm’ nzZl Z
# Product _ {m/e)
o 3-Bromo-N-(2 4-dichloro-benzoyl)- ESI-MS m/e
phenylsulfonamide 409.0(M*-H)
2 4-Todo-N-(2,4-dichloro-benzoyl)- ESI-MS m/e
phenylsulfonamide 455.08(M*-H)
4-Bromo-N-(2,4-dichloro-benzoyl)- ESI-MS m/e
2 phenylsulfonamide 409.00M"-H)

General Coupling Procedure
To a stirring solution of the benzoic acid (1.25 eq) in dry dichloromethane (10
10 mL/mmol), the phenylsulfonamide (1.0'eq) is added in one portion followed by EDC
(1.25-1.5 eq) and finally, N,N-[dimethyl]-4-aminopyridine (1.2 equiv). The mixture is
vigorously stirred under nitrogen for 16 hr, concentrated under reduced pressure, and the
residue partitioned between ethyl acetate and water. The organic layer is washed with 1IN
hydrochloric acid (4 times, 20 mL/mmol), then the combined aqueous phases extracied
15  with ethyl acetate (twice, 20 mL/mmol). The combined organic layers are finally washed
with water and saturated aqueous sodium chloride, dried over sodium sulfate and
 concentrated under reduced pressure. The residue may be subjected to silica gel

chromatography or crystallization if necessary or desired.



--3,4-ES

344 (350,37C1)‘ and nalz 346 (37C1, 37Cl). N[ 2,4-dichl orobenzogb
z 322

Negative Ion MS di bronophenyl sul fonami de[ M 111- i ons o¥sHpYesper
(35C1) and rral/lz 324 (37Cl). N-[2,4-dichlorobenzoyl]-3-ESIMs: 25
trifluoromethyl phenyl sul f onam de395. 94761395. 9469

N[ 2, 4-di nzoyl ] - 3-fl uor ophenyl sul f onam deESI M5;

345. 9508/‘%‘2&2?@8'}1%2 N-[ 2, 4-di chl orobenzoyl ] - 3- net hyl phenyF‘g@FP’c}ﬁgﬁi deESI MV5: .
27 365.9734/365. 9747 26 Novenber 2005 WO (c) 2/ 098848 PCTI Cl SO2/ 15142 17
N-[ 2- et hyl - 4- br onobenzoyl ] - 4- ESI M5 nfLe 386. 0,

chl or ophenyl sul f onam de387.9, and 38979 (W1; 2879Br, 35Cl; 79Br, 37Cl,;
- 81Br, 37Cl) N-[2-nethyl-4-bronmobenzoyl]-4-ESIMS W 366.0 and .
29met hy| pherkesampomdhpide{AMBEES b-8¢ pje-prepared cispntially pydescribed in this
N- [ 2- brgn@al4rebiee obenzoyl |- 4- ESI MS W 430.0, 431.9
| net hyoxycar bonyl phenyl sul f onar ni deand 433.9 (M~1; "d, 3079Br; 3701,
79Br, 37Cl, 81Br) N42, 4-di br onobenzoyl ] -4-ESI M5 W 473. 8,
et hoxyerAl@oy [phenyl sul f onam de475.9, and 477.9 (M -Mass3p&MRl Datd9B1, 79Br,
81Br; §1Br, BIHr) N (2-brono-4-chlorobenzoyl]-3-i &thoxycarbonyl -4-ESI M5
‘rule 449, of Product (@ve) |
: 1 N-{2,4-dichlorobenzoyl]-3-bromophenylsulfonamide MS(ES): 408 [M-HY
2 N-[2,4-dichlorobenzoyl]-3-chlorophenylsulfonamide | MS(ES): 362 M-H]
2 ' N-f2 4-dichlorobenzoyl}-4- MS(ES): 360 [M-HJ
7 methoxyphenylsulfonamide ‘
4 _ N—[2,4-dibromobegzoyl]-tl—methylphenylsu]fonamide ESIMS: 434 (I\f +1)
S N-[2,4-dibromobenzoyl]-4-terz- ESIMS: 476 (M*+1)
_ butylphenylsulfonamide
6 N-[2,4—&ibrom0bcnzoyl]-4—chlorophenylsulfonamide BSIMS: 454.456(M"+1)
. N-[2-bromo-4-chiorobenzoyl]-4- | BSIMS: 388,390(M"+1)
methylphehyisulfona:hide
8 N-[2-bromo-4-chlorobenzoyl}-4- ESIMS: 408,41_0(M” +1)
: chlarophenylsutfonamide ' '
o N-[2 4-dichlorobenzoyl}-3-chloro-4- ESIMS: 380(M*-2),
flucrophenylsulfonamide 382(M"), 384(M*+2)
10 N-[2-chloro-4-nitrobenzoyl}-4- ESIMS: 373(M"-2), -
‘ chlorophenylsulfonamide 375(M°), 377(M*42)
y 11 N-[2-chloro-4-bromobenzoyl]-phenylsulfonamide ESIMS: 372(M-2),
374(MY)
1 N-[2-methyl-4-bromobenzoyl]-phenylsulfonamide ESIMS: 352(M"-2),
| 354(M)
3 N-[2-chloro-4-nitrobenzoyl}-phenylsulfonamide ESIMS: 339(M*-1),
341(M*+1)
1 N-[2-chloro-4-bromobenzoyl]-4- ESIMS: 450(M*-3),
bromephenylsulfonamide 452M"-1), 454(M"+1)
s - N-[2-chloro-4-nitrobenzoyl]4- ESIMS: 417(M*-2),
bromophenylsulfonamide 419(M")




met hoxyphenyl sul f onam de461.9, 463.9 (M--1; 3279Br, 35Cl1; 81Br, 35CI,;
81Br, 3701)- N-[2- bronp-4-chl orobenzoyl J-4-tert-ESI M5 rAoNoysgibsr 2005
but yl phenyl sul f onam de430. 2, and 432.2; 33,, (M-1; 79Br, 35Cl1; 81Br, 35Cl;
BIBr, 37C1L N-[2, 4-di bronobenzoyl ] - 3- et hoxycar bonyl - 4-ESI M5 rol e 503. 9,
506. 0 net wexozpbssm/| sul f onani i de .and 508.0; 34( r[-1; 788ysezQBu2 "Br,
79Br; 8aBr, 81Br) N-[2-nethyl -4-bronobenzoyl]-3-chloro-4-ESI M5 W 404. 0,

fl uorophenyl sul f onanm de406. 0, 408.0(M 1; 79Br, 3535C1; 81Br, 35Cl; 8tBr,
37C1) 26 Novenber 2005 WO 02/098848 PI/ US02115142 18 N-[2-nethyl -4

br onobenzoyl ] -4-ESIMS nile 478.0 and 36i odophenyl sul f onam de450.0 (M 1,
79Br; 81Br) N-[2-rnethyl-.4-bronobenzoyl]-3-ESIM5S me 366.1 and

37net hyl phenyl syl f onam 8g36Bloto-4-Mombbenzofl4-"" Br) ESIMS: 390(M*-2),
i et T el e S o
N-[ 2, 4- di chl or obenzoyl | y421-pdrPNeAMobelopnam deEST NB ESEMEh6e(-3), 1,
35C1, 35¢1) &nd 456 (M 39_1;35C1, 37C1) and 458 "N -{1; 37C1, 37Cl)
N- [ 2- chlf or o- 4- bl onpbenzoyFilowphyyiienamide | on VB | odéMs}Dé}F’Mﬁﬁﬂi He[ M M
i ons obger Vlesdi OTT T Z 98 bR  oromiobénzogh 142 ESIMS: 402(M*-2),
methoxyphenylsulfonamide 404QM™), 406(M+2)
19 N-[2-methyl-4-bromobenzoyl}-4- ESIMS: 382(M*-2),
methoxyphenylsulfonamide - 384(M™)
20 N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 369(M*-1),
methoxyphepylsu]fonamide | 371(MY)
o1 N-[2-chloro-4-nitrobenzoyli-3,4- . ESIMS: 407(M"-2),
dichloropheny]sulfonamide 4090M"), 411(M*42)
0y . N—[Z—methyl-él-ch_lorobenzoyl]—3'_- : ESIMS: 342(1\/[' -1),
chlorophenylsu]fqnamide ‘ 344(M-1), 346(M-1)
N-[2-methyl4-chlorobenzoyl] -4~ " ES Negative Ton MS
7 methylphenylsulfonamide . B [M-H]J ions observed:
23 , m/z 342(P°CLIC), msz
344 (*¢1,¥’Cl) and m/z
346 ¢'C1, 7'CD.
N-| 2,4—dich}orobenzoy1]-3,4— ES Negative Ion MS
o4 dibromophenylsuifonamide [M-H] ions observed:
' m/z 322 (°Cl) and m/z
324 ¢'C1).
55 N-[2,4-dichlorobenzoyl]-3- - ESIMS:
trifluoromethylphenylsulfonamide 395.9476/395.9469
o N-[2,4-dichlorobenzoyl}-3-fluorophenylsulfonamide _ ESIMS:
345.9508/345.9515
- N-{2 4-dichlorobenzoyl]-3-methylphenylsulfonamide ESIMS:
365.9734/365.9747




N-[ 2- met hhyl - 4- chl or obenzoyl | - 4- ES Negative |Ion M5
met hoxyphenyl sul f onam de(M Hl -

CO) .

f | uor ophewy ®ddBenam de[ M H| -

(37C1)

br onophenyl sul fonam de[M H] °
388 (81Br, 35C1l) and nilz 390 (81Br,

26 November 2005

. N-[2-nethyl -4-chl orobenzoyl ] -4-ES Negative lon M5

i ons observed: 43n7/z

386 (79Br, 35C1),

i ons observed: 41mz 338 (35Cl) and rnlz 340
N--[ 2- met hyl - 4- chl or obenzoyl ] -4-ES Negative lon M
I ons observed: 42m z 326 eCcCuyozasdznl z 328

nilz

37cl) 26 Novenber 2005 WO 02/098848

PCTI US02115142 19 N-[2-net hy] - 4-chl or obenzoyl ] - 2- net hoxy--4-ES Negative |on

M5 net hyl phenyl sul f onam de[ M H -

i ons observed: 44

354 (37Cl). N [[2- met hyN-{2nedthydaciremzoonizdyiB4-chl or o- #- EBSRY atd 386.0L on
met hyl phenyl sul |f onam de[ 1\ 4- H - i.ons observed: 45ni 6 )
358 (35Cl,57Cl)| and Mz § ’(S‘f‘tP&F‘,‘Y‘%’i‘%&i“?J%e 5979 360 BHH;
N-[ 2, 44 bi s-trif|l uor onet hyl benzoyl | - 4- ES Negati ve | pn s, *Cl; Bz, ¥'Cy;
46f | uofophenyl sjul f onam de[ M H] - i on observed: mlz 414. I
N-[ 2, 4{bi s--triff | uoronet hyl benzoyl ] - 4- ES Negative |on M5 B5 CD
47met hoxyphenyT[sul T onanijdetdiills-bropBbaRegr¥ed: Nl z| ABSIMINnla2366-00In8
triflugron®® hylljpbenzoyl]-4-ES Negative |lon M 26e 81
methylphenylsulfonamide 368.0 (M*-1; Br; *'Br)
N-[2-bromo-4-chlorobenzoyl}-4- ESIMS mi/e 430.0,431.9
methyoxycarbonylphenylsulfonamide and 433.9 (M*-1; **Cl,
30 79 37 79 31
Br;”'Cl, "Br; *'Cl,
SlBr)
N-[2,4-dibromobenzoyl]-4- ESIMS m/e 473.8,
methoxycarbonylphenylsulfenamide 475.9, and 477.9 (M"-1;
31 79 7% 79 81
Br, “Br; "Br, " Br; -
By, str) |
N-[2-bromo-4-chlorobenzoyl}-3-methoxycarbonyl-4- ESIMS mi/e 459.9,
methoxyphenylsulfonamide 461.9,463.9 (M"-1;
e Br, *C1; ¥Br, *Cl;
N-[2-bremo-4-chlorobenzoyl]~4-ters- ESIMS m/e 428.2,
- ' butylphenylsulfonamide 430.2, and 432.2;
ort-1; PBr, ¥, 3By,
3SCI; SIBI', 37Cl
N-{2 4-dibromobenzoyl}-3-methoxycarbonyl-4- ESIMS /e 503.9, 506.0
a4 methoxyphenylsulfonamide and 508.0;
oM*-1; ®Br, ”Br; *'Br,
79Br; SIBL slBr)
N-{2-methyl-4-bromobenzoyl]-3-chloro-4- ESIMS m/e 404.0,
fluorophenylsulfonamide 406.0, 408.00M*-1; ™Br,
35 35C1_ BIBI, 35C1_ SlBr

nz/z 352 (35C ) and nhz

M5
mz



48nmet hyl phenyl sul fonam de[ M Hl " ion observed: nilz 410

N-[2, 4-bis-trifluoronethyl benzoyl ] -4-ES Negative Ion Me$ November 2005
brom)phenyl sul fonam de[ M H] " ions observed: 49 nmz 474 (79Br) and m z 476
(81Br). N-[2,4-bis-trifluoronethyl benzoyl]-3-ES Negative lon M

50net hyl pwomzlogaskd onam de[ MM i on observed m z 410. PCT/US02/15142

N-[ 2- met hyl - 4- chl or obenzoyl ] - 4-ES Negative lon M

trifluoromethoxyphenyl sul.fonam de[ M H] - ions observed- 51ink 392 (35C1)
and nz/z 394 (37Cl). 26 November 200%sWO 02/ 098848 PCLl'|US02/ 15142 20
N-[2,4-bis-trifluoronethyl benzoyl]-3,4-ES Negative lon M5

di chl orophenyl sul f onanai def M H] - i ons observed: 52m z 464 (35Cl1, 35C1), nlz

466 (3$Cl, 3:-370-1) and ni H—[élﬁﬁetﬁﬁl@immo@n)oyl}# _ ESIMS m/e 478.0 and
S350 11 lior aphenyl Sul § onan HEPHRY VS EBoer vod: 1ol 2989 -1: "Bt
N-[ 2- met hyT - 4-chlor ObeNZ[QMhathy?MCiﬁ}bﬂb&nﬂoylﬁ% Negat | ve ESmMMase 366.1 and
f | uor ophenyT suljf onam de[ M i ons observed: 54m z|360 (35CL,35¢ mz 362
(35C1, $7C1) and nni z 364 Respiphengydippamide| 2- et hy| 45841 db eﬁrzo;l?%-’ﬂ 3-ES
Negat i ye Ton V5§ 59 ?&Hﬂ&ﬁ@%}{i@ﬂd RagRhASIhihice T PRSTRRRE 3AD, 48 ¥ | 322
(35C1) and nz/z (37C1
a8 and 545.9 (M*-1; Br,
gy gy By gy
SIBr)
N-[2 4-dichlorobenzoyl}-4-iodophenylsulfonamide ESIMS m/e 454 (M -
1:%CL¥Cl) and 456 (M
39 35 37,
-1;°CL7'Cl) and 458
M-1;7CL, 7Cn
N- [Z—ChlomA-brombbenzoyI]—4— ES Negative Ion MS
iodophenylsulfonamide [M-H] ions observed:
40 : - miz 498 (PBr,>CD), m/z
' 500 ('Br,”CI) and m/z
502 "Br, 'CI).
N-[2-methyl-4-chlorobenzoyi}-4- ES Negative Jon MS
" methoxyphenylsulfonamide [M-H] ions observed:
m/z 338 (°Cly and m/z
340 C'CD).
N-[2-methyl-4-chlorobenzoyl]4- ES Negative Ion MS
" fluorophenylsulfonamide [M-HY ions observed:
m/z 326 (°Cl) and m/z
328 ¢'Ch).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
bromophenylsulfonamide [M-H] ions observed:
43 | m/z 386 ("Br,”Cl), m/z
388 (*'Br,*Cl) and m/z
390 *'Br, *'C1).




N-[ 2- net hyl - 4- chl or obenzoyl j - 4- ES Negative lon M5

i odophenyl sul fonanm de[ M HJ- i ons observed: 56 m z 434 263%apmbandlnl z 436
(37Cl). N-[2-methyl -4-chl orobenzoyl]-3,4-ES Negative |on- M5

di f 1 uor ophenyl sul f onam de[ M M ions observed: 57 nlz 344 (35Cl) and mz
34.6 (37CWO0X9pgas4- bi s-trifl uoronet hyl benzoyl] -3-chl orordsktsMNagati ve |on
MS fl uorophenyl sul fonaniide[ M H ions observed: 58 mz 448 (35CI) and ,nlz
450 CO). 26 November 2005 WO 02/ 098848 PCT/ US02/ 15142 21 N

[ 2- chl or o- 4- net hyl benzoyl ] - 3-chl oro-49ES Positive lon M

fl uor ophenyl sul f onam de[ MtH] } i ons observed: 59 inlz 362 (35Cl) and nllz
364 (37Cl). N-[2-nethyl-4-chl orobenzoyl]-phenyl sul fonanzi deES Positive |on

M5 60[ W+H] } 1 ons Ob‘e»@Z-ﬂﬁtﬁyl—tm‘:lﬂoﬁﬂ&xzﬁﬁ bCIpetbixd-NVZ B 1ES(NekbHYe IoNMS
[ 2ret hyl - 4- br oqobenzoyl] ﬁstl%%e | on M5 i ]
et hyl t i oppenyl sul f onam d’é H bepylsylignanideser ved: 61 WFIA9 @osgped hnd nvz
414 (81Br)- N-[12, 4-dichl orobenzoyl]-4-ES Negative |op;Ns °CD) and m/z
et hyl t hi ophenylsul f onam de[ M M i ons observed: 7
354 C'CI).
N-{2-methyl-4-chlorobenzoyl}-3-chloro-4- ES Negative Ion MS
methylphenylsulfonamide [M-H] ions observed:
45 | mz356(°CLPCD, m/z
358 (*°C1LYCt) and m/z
360 ¢*’'c1, FC.
N-[2,4-bis-trifluoromethylbenzoyl}-4- ES Negative Ion MS
46 fluorophenylsulfonamide [M-HY ion observed:
m/z 414.
N-[2 A-bis-trifluoromethylbenzoyl}4- - ES Negative Ion MS
47 methoxyphenylsuifonamide [(M-H] ion observed:
miz 426.
N-[2 A-bis-trifluoromethylbenzoyl -4~ I ES Negative ion MS
48 | methylphenylsulfonamide [M-HJ ion observed:
mi410.
N-[2 4-bis-triflucromethylbenzoyl}4- ES Negative Ion MS
49 bromophenylsulfonamide [M-HY ions observed:
| miz 474 (Br) and m/z
476 (*'Br).
N-{2.4-bis-trifluoromethylbenzoyl]-3- ES Negative Ion MS
.50 methylphenylsulfonamide IM-H] ion observed:
| m/z410.
N-[2-moethyl-4-chlorobenzoyil-4- - ES Negative Ion MS
51 trifluoromethoxyphenylsulfonamide [M-H] ions observed:
- m/z 392 °C1) and m/z
394 7).




62nVz 388 (35Cl1,35Cl), mz 390 (35C1, 37Cl) and rnlz 392 I\S?’?Cl 37C1)
N-[ 2, 4-bi s-trifl uoronet hyl benzoyl ] - 4- ES Negative |on M8 November 2005

63i sopropyl phenyl sul f onam de[ M H - ion observed: mz 438:

N- [ 2- chl or o- 4- br onobenzoyl ] - 4- ES Negative lon M5

| sopr opy| mreeeybsses f onam de[ MM i ons observed: 64m z 414 {d9Bhs135Cl), nlz
416 ($1Br, 35Cl) and nVz 418 (S1Br, 37Cl).

N-[ 2, 4-di bronobenzoyl ] - 4- et hyl phenyl sul f onam deES Negative lon M5 [M
]FI]"ions observed: 65nVz 444 (79Br,3§Br), mz 446 (79Br,81Br) and nml z 448
(81Br, "'Br). 26 Novenber 2005 WO 02/098848 PCTf US02/ 15142 22

N-[ 2- met hyl - 4- br onbbenzoyl ] - 4- ES Negative lon M5

66et hyl|phenyl sul f onam-gef-bkdifludr&hsin edyEtla- TN/ Z | 358 N ToR NS N /Z 382
(81Br).1 N-[2,4-Fklibronmobenzoyl)-4-ES Positive |on
i soprofy! pheny! sul f onani %Pmi%‘?nﬁl%‘}fgn%@"erved 67 BMAB0opsabeerysbBr ) | n2/ z
ﬁgz (79Br,s3Br)iand nr/z 464 ($1Br, ™' Br). N-[2,4-d n%h@{) “1:3)\’111]/ 4- ES
gative lon M isopropyl phenyl sul fonarni de[ M H] fons Q s rve 87n/ z 370
(35C 35C1), n7{z 372 (35C1, 37Cl) and n7/z 374 (37 N1466%7 CIL Cl) and m/z
N-[ 2, 4-|di chl or openzoyl ] - 4- et hyl phenyl sul f onanni deEp Neggat B'l&?’ 31(%] (%)
N-[2.4-bis-trifluoromethylbenzoyl]-3,4- ¥S Negative Ion MS
53 difluorophenylsulfonamide [M-HJ ion observed:
miz 432,
N-[2-methyl-4-chlorobenzoyl]-3-chloro-4- ES Negative Ion MS
fluorophenylsulfonamide [M-HJ ions observed:
54 m/z 360 (CL¥CY), m/z
362 (°C1LYCY and m/z
364 'C1, Q).
N-|2-methyl-4-chlorobenzoyl}-3- ES Negative lon MS
s methylphenylsulfonamide [M-H] ions observed:
m/z 322 °Cl) and m/z
324 CCh.
N-[2-methyl-4-chlorobenzoyi]-4- ES Negative Ion MS
<6 iodophenylsulfonamide [M-H] 1ons observed:
- m/z 434 (°Cl) and m/z
. 436 ).
N N-{2-methyl-4-chlorobenzoyil-3,4- ES Negative Ion MS
57 difluorophenylsulfonamide [M-H] ions observed:
| | m/z 344 (°CI) and m/z
346 *'CI).
N-[2,4-bis-trifluoromethylbenzoyl]-3-chloro-4- ES Negative Ion MS
53 fluorophenylsulfonamide [M-H] ions observed:
m/z 448 (°CI) and m/z
450 ¢'chy.




[MH  ions observed: 69 -nfz 356 (35CI,35CI), 7nlz 358 (35CI 3701) and niz
360 CO, 37Cl). N-[2-nethyl-4-chlorobenzoyl)-4-ES Negat #&doyegibes00

et hyl phenyl sul f onam deLM H] - i ons observed: 70 nr/z 336 (3SCl) and m z 338
(37C1). N [2-chl oro-4-bronpbenzoyl]-4-.ES Negative lon M

et hyl phenyweutiwssam de[ M Hl - i ons observed: 71m z 400 ( BrwShakier ) 77/ Z 402
(51Br335C1) and n7/z 404 (81Br, 37Cl). 26 Novenber 2005 WD 02/098848

PCTI US02/ 15142 23 N-[ 2- bronp-4-chl orobenzoyl ] -4-ES Negative lon M5 [ M

et hyl phenyl sul f onam deH] - ions observed: mz 72400 (9Br, 35Cl1), mz 402
(a"Br,35Cl) and nmlz 404 (81Br, 37Cl). N[ 2-bronp-4-chl orobenzoyl]-4-ES

Negative lon M5 [ M isopropyl phenyl sul fonam deH] - i ons observed: mz 73414
(9Br, 35¢1), nVvz A16 (MEBenisYlhe Ekn%ﬁ]iﬂﬂoﬁcﬁﬂf’r ST CIHs positive Ion MS
N- [ 2- chijor o- 4-i odobenzoyl | - 4- ESI m e 74 azi dophenyl sul f onam de460.p (M 1)
N-[ 2- metlhyl z4- chl or obenzoyflpeapiesylpdigpamide | on M5 | [M+HJ' fons observed:
nmet hyl t Qi opﬁenyl sul f onanai de[ MtH] * i ons observed: 7%nyz 3@@5%&% hVz 358
Q- _ 364 (7CI).
N-[2-methyl-4-chlorobenzoyl]-phenylsulfonamide ES Positive Ion MS
€0 [M+H]" ions observed:
m/z 310 ¢°C1) and m/z
312 C'Cl).
N-[2-methyl-4-bromobenzoyl}-4- ES Negative Jon MS
61 ethylthiophenylsulfonamide [M-H] ions observed:
m/z 412 (°Br) and m/z
414 (*'Br).
N-{2,4-dichlorobenzoyl}-4- ES Negative Ion MS
ethylthiophenylsulfonamide : [M-H] ions observed: -
62 N : . m/z 388 (°>CL.PCD), m/z |
390 (°CLY'CI) and m/z |
392 ct, e, |
N-[2 4-bis-trifluoromethylbenzoyl}-4- ES Negative Ton MS
63 1sopropylphenylsulfonamide [M-H] ion observed:
m/z 438.
N-[2-chloro-4-bromobenzoyl]-4- ES Negative Ion MS
isopropylphenylsulfonamide ~ [M-HJ ions observed:
64 m/z 414 (PBr,2C1), m/z
416 ¢'Br,>C1) and mvz
418 &'Br, 1), -
N-[2,4-dibromobenzoyl]-4-ethylphenylsulfonamide ES Negative Ion MS
' [M-H] ions observed:
65 m/z 444 (PBr,”Br), m/z
446 (79Br,81Br) and m/z
448 (*'Br, *'B1).




N-[ 2net hyl - 4- chl or obenzoyl ] -4-ES Negatl ve lon M5 [M

trifluoromethylthi ophenyl sul fonani deH " ions obser ved: 2hiloverign 8005

(79Br, 35Cl), rn/z 410 ($ Br335C1) and mz 412 ("Br, 37Cl).

N-[ 2- et hyl - 4- chl or obenzoyl ] - 3-ES Positive lon M

trifl uor on¥Ongmyseesnyl sul f onani de[ MkH] ' i ons observed: 7davaiss#14235C1) and
mz 380 CO. N [2-nethyl-4-bronobenzoyl]-3-ES Positive lon M5
trifluoronethyl phenyl sul fonam de[ Ma -H { ions observed: 78 mz 422 (79Br)
and mz 424 (81Br). 26 Novenber 2005 3 02/ 098848 PCT/ US02/ 15142 24 N
[2-trifluoronethyl -4-nmethyl benzoyl]-4-ES Positive lon M

79met hyl phenyl sul f onam de[ MtH] + i on observed: r1z 358. 1H NWVR (CDC13) & N

[ 2, 4-di £hl or obepzoyl | - 3v- [ﬁ&@thﬁ&-bro?nob&azbym-ﬂ H ; et h@gmgﬁmﬂ_&mgonar ni de

3.80 (s 3H) \I-[24d|chlor benzoty 4-ESI-M5 m
81trifl Lior gget hyl phenyl sulety N-[ 2, 4-di CW}JW?BV‘F‘]“‘F Mp
155- 157| G, Sl- M5 82 hydr oxyphenyl sul fonam deWfe 34 oNPBr ha 33
[ 4- Br onp- 2- net hyl - benzoyl | - 3, 4-di net hyl - M5 (ES): pheny sul f nam de( M RI -
379.994B 84N-[2| 4-Bis-trifluoronethyl-benzoyl]-3-fljuoro- {8 (?
phenyl sUTToham ge[ M M4 3 0048 romobenzoyll-4- ES Positive Yon MS
isopropylphenylsulfonamide [M+H]" ions observed:
67 m/z 460 (Br,”Br), m/z
462 (PBr,*'Br) and m/z
464 (*'Br, *'Br).
N-[2,4-dichlorobenzoyl]-4- ES Negative Ion MS
1sopropylphenylsulfonamide [M-H]J ions observed:
68 - m/z 370 (°CLPQY), m/z
' 372 °CL,¥Cl) and m/z

374 (71, .
N-{2,4-dichlorobenzoyl]-4-ethylphenylsulfonamide ES Negative Ion MS
. [M-H] ions observed:
69 m/z 356 (°CLYCY), m/z
358 **CLCD) and m/z
360 ¢*'CL, F'Ci).
N—[2-methy1—4-chlombenzoyl]-4~ ES Negative Ion MS
ethylphenylsulfonamide IM-HY ions observed:
m/z 336 (°C1) and m/z
338 ('c).
N-[2-chloro-4-bromobenzoyl]-4-- ES Negative Ion MS
ethylphenylsulfonamide [M-HJ ions observed:
71 m/z 400 ("Br,¥Cl), m/z
402 (*'Br,”CI) and m/z
404 (#'Br, ¥ci).

70




EXAMPLE 85 N-[2-chl oro-4-bronmobenzoyl ] -4-chl or ophenylgéé#fon m 28 An 8 nL
reaction vial is charged with 2-chl oro-4-bronobenzoic Lo b I, 1.5
~eqg) and 2.0 nL of dichl oronethane. A stock solution (4.0'niL) containing 4-
chl or ophenyl sul fonam de (0.26 xnnol, 1 eq) and

N, N- [ di met¥926233%4%1 nopyri dine (48 ng, 0.39 mmol, 1.5 eg{T/Us02/15142

di chl oronet hane is added, followed by 0.261 g carbodiimde polystyrene
resin (2.0 nollg, 0.52 nmol, 2.0 eq, Novabi ochem) and the vial is capped
10 and rotated. After 72 hr, 0.77 g sui3phonated pol ystyrene resin (MP-TsOH)
is added (1.53 nmmol/g, 1.17 mmol, Argonaut). After about 18 hr the

reactionmxture is filtered and concentrated under a stream of nitrogen.
The resijdue is subject ed-Rebromedrabborgivazell4PLC, CopB$ Regqtive Binlvi [MY!
ODS- A 20X50 mm cplum with i Cr C18. 120 Angsir ore size,
gradi ent{: 5%to 95% Cl HSG\I?%).'%PT“@T%‘%%%US sol uti on.%é‘é?ﬁ%ﬁ@éfg&
cont ai nilng B2oduct are conbined and concentrated undego ¢¥ifeny m asslire to
providelthe tit]e conpound. ESIMS: me = 408( M'+1)r g,%ggsﬁl\ﬁh"-&), @0 &+3) .
26 Noverfber 2005 WO 021098848 PCTI US02115142 25 The| dofpotRded8Yz ®aiml es
86- 107 gre prepared essentially as described in Expnpl e®8&, "EAVPLEMASS
Spect ral - } nzoyl L 4-ESIMNS: _342(Me-1), 86
met hyl pH (hpmg-Hchigrebsnzovlirdni or obepBdPepatiye Foxy M M-
374(M -11), 87 net hyl t hi opfgiopyphédyaatha@dd 6( M +1) N ) jons observed: m/z
[ 2, 4-di ghl orobenjzoyl j -4-tert - ESI Ngflﬂ384( M-1), 88 o 35
but yl phany! $31 f onani de386( M +1) N-[ 2, 4- di chl or obenzp$i4 (B €H). svo 416 ES| VS:
378(M -+41), 89 net hyi phenyl sul fonam de376( M-1), 380((%1123131) and m/z 418
*'Br, Q).
4 N-[2-chloro-4-iodobenzoyl]-4- ESIMS m/e
azidophenylsulfonamide 460.9 (M-1)
N-[2-methyl-4-chlorobenzoyl]-4- BS Positive Ion MS
| methylthiophenylsulfonamide [M+H]" ions observed:
75 _ : - m/z 356 (°Cl) and m/z
358 ('Cy).
N-[2-methyl-4-chiorobenzoyl}-4- 'ES Negative fon MS {M- |
trifluoromethylthiophenylsulfonamide HY ions observed: m/z
(I 408 (*Br,’Cl), m/z 410
¢'Br,”Cl) and m/z 412
_ ('Br, ¥'Cl).
N—{2—methyl-4—ch]orqbcnzoy1]—3- ES Positive Jon MS
- trifluoromethylphenylsulfonamide [M+H]* ions observed:
m/z 378 (°C1) and m/z
380 ('Cl).
N-[2-methyl-4-bromobenzoyl]-3- : ES Positive ITon MS
8 trifluoromethylphenylsulfonamide fM-+H]" ions observed:
m/z 422 (®Br) and m/z
424 *'By).




N[ 2- et hyl
br omophenyl sul f onam de386( M+- 1),
346(W 1),
N-[ 2, 4-di chl orobenzoyl ] -3, 4-ESI MS: 398(}a-1),
di chl or opW@P2I038#¥ onam de396(M ' -1),
[ 2- net hyl

91 fI

-4-chl

-4-chl or obenzoyl ] - 3- ESI M5:  388( M¢+1) ,

390( M++3) N-[2, 4-
uor ophenyl sul f onanri de348( Mt+1)
92
400(W3) N
or obenzoyl ] -4-ESIMs: 342(M --1),

90

dic

MRS 7P

PCT/US02/15142

93

4- ESI MS:

chl or ophenyl sul f onam de344(ML+1) N[ 2, 4-di chl or obenzoyl | - 4- br onpESI MS:

408( M+1)

406 94 phenyl sul f onam de( Me4l) ,

410( M+3)

95N-[ 2, 4-di chl or obenzoyl | -4-ESI MS: 422 (M 2), 424
nmet hyl sul f onyl oxyphenyl sul fonam de(M, 426 (Mt2)

N-[ 2, 4t di chl or pbenzy?2-}rifthofcEielyi-4 4dahyiBan2yyl]-4-14 ES Positive Ion MS
N1 2. 4l di Rl or pbenvoyl ) - B RUOROROINIIdeS] vs: 3ob | (D’ igyghsered:
97di et hyl phenyl sul fonam de(M, 372 (Mt2) 26 Novelber 205350 02/ 098848
PCTI USB2/15142:-26-98N-[ 2-4-di-chl-orobenzoyl]-4-ESHVE: B Q—;]JMlé '\é];(\el?’;g’l
il Py (L (o e e i
chloro )hen)(/)lssu f onaxni de(eMbi}phbhj[léﬂmaﬂﬁﬂb 4- br om)h)e%,_l IHESI I}\% 430
(M3), 432 100br om)phenyl suI f onat ni de( M 1) 434 ( M+1) 3 8 (S 3 H).
T S P SRS T (4
trifluoromethylphenylsulfonamide M -H)
82 N-12,4-dichlorobenzoyl]-4- . Mp 155-157 °C; ESI-MS
hydroxyphenylsulfonamide m/e 344.0 M- H)
23 N-{4-Bromo-2-methyl-benzoyl]-3,4-dimethyl- MS (ES):
phenylsulfonamide [M-E]" 379.9943
84 N-[2 A-Bis-trifluoromethyl-benzoyl]-3-fluoro- MS (ES):
phenylsulforamide M-EI]” 414.0049
B EXAMPLE 85
N-[2-chloro4-bromobenzoyl)-4-chlorophenylsulfonamide
5 An 8 mI. reaction vial is charged with 2-chloro-4-bromobenzoic acid (0.39 mmol,
1.5 eq) and 2.0 mL of dichloromethane. A stock solution (4.0 mL) containing 4-
chlorophenylsulfonamide (0.26 mmol, 1 eq) and N, N-{dimethyl]-4-aminopyridine (48 mg,
0.39 mumol, 1.5 eq) in dichloromethane is added, followed by 0.261 g carbodiimide
polystyrene resin (2.0 mmol/g, 0.52 mmo), 2.0 eq, Novabiochem) and the vial is capped
10  androtated. After 72 hr, 0.77 g sulphonated polystyrene resin (MP-TsOH) is added (1.53
mmol/g, 1.17 mmol, Argonaut). After about 18 hr the reaction mixture is filtered and
conceﬁtrated under a stream of nitrogen. The residue is subjected to reverse phase HPLC,
CombiPrep column, YMC ODS-A 20X50 mm column with 5 micron, C18, 120
Angstrom pore size, gradient: 5% to 95% CHzCN/0.01 HCI agueous solution. Fractions
15  containing product are combined and concentrated under reduced pressure to provide the

title compound.
ESIMS: m/e =408(M'+1), 406(M™-1), 410(M*+3).
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N-[2-methyl-4-chlorobenzoyl}-3-

ESIMS: 388(M'+1),

bromophenylsilfonamide 386(M'-1), 390(M*+3)
o1 N-[2 4-dichlorobenzoyl]-4- ESIMS: 346(M*-1),
fluorophenylsulfonamide 348QM*+1)
o N-[2,4-dichlorobenzoyl]-3 4- ESIMS: 398(M*+1),
dichlorophenylsulfonamide 396{M*-1), 400(M*+3)
03 N-[2-methyl-4-chlorobenzoyl}-4- ESIMS: 342(M"-1),
chlorophenylsulfonamide 344(M*+1)
o4 N-[2,4-dichlorobenzoyl]-4-bromo ESIMS: 408(M+1), 406
phenylsuifonamide (M-1), 410(M+3)
05 N-{2.4-dichlorobenzoyl]-4- ESIMS: 422 (M-2), 424
methylsulfonyloxyphcnylsu]fonamjde (M), 426 (M+2)
N-{2.4-dichlorobenzoyl]-4- ESIMS: 412 (M-2}, 414
9% triflucromethoxyphenylsulfonamide (M), 416 (M+2)
N-[2,4-dichlorobenzoyl}-4-methoxy-3,5- ESDMS: 368 (M-2), 370
97 ' dimethylphenylsulfonamide (M), 372 (MH+2)

IllovemEEw 5@05 373

-4-chl or obenzoyl ] -3, 4- ES1IMS: 378 (M+1l) 376°
di chl or ophenyl sul f onaxni de(M 1) 380 (M+3) 105N-[2-net hyl - 4-chl orobeti zoyl ] -
-4-chl or obenzoyl ] -3- 106ESI Ms: 333 (M 1) cyanophenyl sul f onam de

1,2,4]triazol -
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filtered

fth CH2C12

and used

) and

horoefic acid
WIE’O 5 eq) were
6:1. This
P4 hour s.
Wt er

6:1
(7 nb).



3 mL of a 95% aqueous solution of trifluoroacetic acid
previously dissolved in 3 niL of CH2Cl2. The m x
filtered as descri bed above.
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105
butylphenylsulfonamide

N-{2-methyl-4-chlorobenzoyl}- 4-terz-

ESIMS: 364 (M-1) 366
(M+1)

106
cyanophenylsulfonamide

N-[2-methyl-4-chlorobenzoyl]-3-

ESIMS: 333 (M-1)

107
phenylsulfonamide

N~{2,4—dichlorobenzoyl]-4-{l,2,4]ttiazol—4-y1-

395 (M)

EXAMPLE 108
N-[2,4~—dichlor0benzoyl]~4—(1—methy]su]fanylo~phen-4-yl)phenylsu]fonamide

Step A: Procedure for activation of the resin

The Rink amide resin (CA Novabiochem, 0.53 mmol/g) was suspended in a 30%
solution of pyridine in DMF and stirred at room temperature for 3 hours. The mixture was

filtered and the resin was washed twice with DMF and then, altematively with CH,Cl,

and MeOH. The activated resin having a free amino group was dried and used without

further purification.

stirred solution of 2,4-Di chl oro-benéTdisexisg2z( 1. 25 eq)
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MS(ES): mle = 329.9 (M +1), 327.9 (M+1). 15 EXAVPLE 111

N-[ 2, 4- di chl or obenzoyl ] 4- chl or ophenyl sul f onanri de A mi 4% DP¥eneer 2005

4- chl orophenyl sul fonanm de (0.1 nol; 19.0 g) and 2, 4- dichl orobenzoyl
chloride (0.12 nol; 16.8 nL); the title conpound was prepared essentially
as descri b¥&0/PISEI8anpl e 110. 20 MS(ES): me = 363.9 (M+)PaRAIStBi4ul at ed for
C13HB8CL3NCB8S: Theory: C, 42.82; H, 2.21; N, 3.84. Found: C, 42.56; H,

2.14; N, 3.76. EXAMPLE 112 25 N

[ 2--chl or o- 4- bronobenzoyl | - - 4- chl oi oph#hyl sul fonam de To a reaction m xture
of 4-chl orophenyl sul fonam de (15.6 g, 81.4 mmol ), CDI  (15.82 g, 97.7 mmol)
and et hyl acet atle Rigboumide)rest (O.33anmbléy)pes alspemiet $n Atd @lx @reSEHUCLYTIOF

2-chl or o- 4- 0} ¢ i d .0 g, 97.7 in ethyl acetate (100.0
nL) over aa&a{o]ée)tﬁgég&é#_iqgg@‘ew ‘%?0%‘[’”3]? (33343 2 W&Cﬁmf cBBewtl &Be whi ch can
be contr ol bddidoywdshtrredibentfhiIOroamdemhpedstnef TheRixSlre tvhy filtdr@Bmb inRtedrh Xt Ur e
goes into sol reaction can be

uti o t he, en ddi,t i of the slurry;
noni t ored BY° WE‘@%‘%@P&&W& (%&ﬁ?é‘f'ﬂ e%gééfﬁaﬂé?q‘%w eagédeRink The
reacti oh i ssihen dgkd asded valuumoom t enperature for 30 min and then heated at
60C for 90 26 Ngvenber 2005 WD 021098848 PCTI US02/ 15142 29 min or until no
gas evol ution i SSABEETRMAYNE HigdopheryispiéppamideRyak gging(B-26 gunol b 1, 8-

di azabi cychajoigd Miiiid@Enyl-pRB/1 bérokid 4018 ?5%3)%0@&55@& cdebhatdls e@?&rﬁi)the The

reaction %ﬁfﬁiﬂelrature (aoes from 40C to he mxture is stirred until it
reaches r obthaduBhiseRk: foeahwersraixest iasther Anl sspemdedbingiink b wixtae (400 nl) .
The t10Op Or g8 Une/wAXS 1. Thistni { ot s‘?@ , dried
wi t h anhydr ous S, fi Isggﬁgﬁ%ﬁgﬁﬁa Oymgél{ﬁgg%wt 21@%}2&@%@ ate

(20. 0 Hi) . 24kpurs. Then, sheeresin woo wednd tvatewith 5 nB0ef: mixafe disyaejoytes 61lukion, t hen

hept ane (2 ) Wt e M1, Q% QUS, (St I ' heating, a white
slurry is g’#%ﬁ gﬁwzﬁgze zﬁ(uxegf(}giﬁ%’%{lg%cﬁ “é’f“‘ibdm%@?cﬂwgﬁgi librate to room
t enper at ure. ThHemif & 85%ragoequs teltidon of tifliorexcail @irvirb addedkehé stvashed wit h

LePh e iy BRSO o B e TG 25T 2°C
product anidmperatues, fijibred cetatibddebs anEhe(4- ot isvtfhnyl-bighenyhaatifshaalider ef | ux f or
i1 tersy oty TRl R b BRERIR Wt 1 hept ane (500 m). he o
"~ To astirred solution of 2,4-Dichloro-benzoic acid (1.25 eq) in dry CHyCl, (10 ‘
mL/mmol), 4'—Methylsulfanyl—biphenyl-‘4~sﬁlfdnanﬁde (1.0 eq) was added in one portion
followed by EDC (1.25 or 1.5 eq) and finally, DMAP (1.2 equiv). The mixture was
vigorously stirred under nitrogen for 16 hours, then evaporated in vacuo and the residue
20  partitioned between EtOAc and water. The organic layer was washed with 1N HC1 (4
times, 20 mL/mmol), then the aqueous phase was extracted with EtOAc (twice, 20
ml/mmol). The combined organic layers were finally washed with water and brine, dried
over N2;S0O4 and concentrated in vacuo. The crude product was purify by silica gel
. chromatography using the appropriate eluent afford the title compound.
25  ESIMS (M™-H) 450.9870 / 450.0. -

EXAMPLE 109
N-[2 A-dichlorobenzoyl]-4-3’-acetyl-biphenylsulfonamide
A suspension of 4-iodophenylsulfonamide Rink resin (0.26 mmol, 0.53 mmol/g),
3G 3-acetylphenyl boronic acid (2 eq) and 2,4-dichloro-benzoic acid (1.25 eq); were used
essentially as described in Example 108 to prepare the title compound. '
ESI-MS (M*-H) 447.0099 / 446.0. |



15 precipitate is dried in a house vacuum at 50C for 18 hr. 14. 93 g;
78% recovery). ESIMS: Hale = 408(M+1), 406( M4 1), 41¢fNeves) %PLE 113
20. N-[ 2-chl or o- 4- br onbbenzoyl ) - 4- - chl orophenyl sul fonani de sodiumsalt To a
solution of N-[2-chloro-4-bronobenzoyl]-4-chl orophenyl sul fonan de (5.2 g,
12. 72 runmoV9 O%h@348ert - butyl methyl ether (88.0 nl) at remuseansenat ure is
added sodium nethoxide (0.69 g, 12.72 mmol) all at once.. The reaction is
then stirred for 5 hr, after 25 which heptane (88.0 nli) is added fol | oned
by vigorous stirring for 60 mn. A whiid8 precipitate is forned, filtered
of f under a positive nitrogen pressure, and the cake subsequently washed
with heptane (2 x 44.0 nL). The cdXAMBLEAi®d to sem -dryness, followed by

drying in a house vacuum gyen .at, 130C f s =4.4 g, 80% w.
Yield, 'Hnnr (DVBO d6) 7[.9;2"7.‘%10(0 i % P‘?"“ﬁ’f‘%’%ﬁ“% ii-r), 7.58-7.59 (d,
1H, J=1.76 30 Hk) 3 mixieof piedyleulionddide (716 8ok 2592 @indpdassivin ddodnaAd (d, | H,

‘;0 = ]EXZ\R?DL Efﬂgrﬂ& ﬂ?’ 8 B) m%bO r&L dlgﬁ?any?sva?dgb cf drogxgi(gg 2 4\%%h902r(/)b%g§08y?§110%c£/ US02115142

L h e e i b g o e, 5,
uor o- n e riae , mo In
(0.5 nL) t'6* “’E%ﬁ %P éﬁ{}%qd 1‘3@} Bﬁg‘é{ﬁ&? "’&gj Bisfizehiogi] g&’iﬂe eongaateg, 0. 133 nmol )

fol | owed HyydrdshiNric mﬂmnldrmﬁ-é&wbl tﬁﬁes(vath?eﬂm bdetatd, hﬂlerC%ﬁGﬂlb@&h*Fa&t&Ee was
concentrat.ed and c rrv%ébs%gaphed usi ng._reverse phase chrongat ograph

(gr adi ent B r%"r@?%‘f?"s ﬁtﬁdﬁq“@%%mﬁm{)@dﬂwmﬁdemﬂfatﬁ\amﬁl te solid

16. 4 Bn8ntwRE uh&R kathedll prés 0 erved: mz
g i n'!c;l:l a?ledn Zu347 (3701)r &f(e) Pdés%g\ﬁi'téll_ﬁ)hh nd&uli Mildue id BRSPS

N- [ 3- ¢l or%‘l%ﬁF dsrprErRhY selting vy Mﬂemp@ﬂvem&mmﬁ frasn B-5@nnethaivdnzani di ne
hydr ochl orfr®icadectitbinig Zh@ p;&l%ctm&mtﬁxwal aad MOy EérlfQJugéHb?%)é

sulfonylchlorlde 0.03 133 nirnol); were used essent
descri bed ©PFPVE: ?@Woﬂféﬂ prepare the title conpound. ES P05| t| ve lon M5 .

[ MEH] + T ongsis) ogg@nggig(Mfg)%@ig((ﬁﬁq3 35C1), nnlz 349 (5C1,37Cl) and m z
351 (37C], 3701) EXAMPLE 1

N-[ 3-chl or o- 4-f | uor ophenyl suI fonyl ]-3-chl oro-4-fl uorobenzam di ne A m xture
of 3-aBl oro-4-fl uorobenzarnidi ne ﬁ){m i)lrli de (0.025 g, 0.133 mol)

N-{2,4-dichlorobenzoyl]-4-chlorophenylsulfonamide
A mixture of 4-chlorophenylsulfonamide (0.1 mol; 19.0 g) and 2.4-
dichiorobenzoyl chloride (0.12 mol; 16.8 mL); the title compoimd was prepared
essentially as described in Exampie 110.
20  MS(ES) m/e=363.9 (M+)
EA: Calculated for C;sHzClsNO5S: Theory: C,42.82; H,2.21; N, 3.84. Found: C,
42.56; H, 2.14; N, 3.76.

EXAMPLE 112
25 N-[2-chloro-4-bromobenzoyl]-4-chlorophenylsulfonamide
To a reaction mixfure of 4-chlorophenylsulfonamide (15.6 g, 81.4 mmol), CDI
(15.82 g, 97.7 mmol) and ethyl acetate (300 mL) at room temperature is added a slurry of
2-chloro-4-bromobenzoic acid (23.0 g, 97.7 mmol) in ethyl acetate (100.0 mL) over a
period of 15.0 min (note: gas evolution is observed which can be controlled by the rate of
30  addition of the slorry; reaction mixture goes into solution by the end of addition of the
slurry; reaction can be monitored by HPLC or TLC with 1:1 ethyl acetate/heptane eluent.

The reaction is then stirred at room temperature for 30 min and then heated at 60°C for 90



20 and 3-chl oro-4-fl uorophenyl sulfonylchloride (0.0304 g, 0.133 pnol); the
title conpound 1is prepared essentially as described i%ﬁ'%(‘?ﬁﬁe %9(1%. ES
Positive lon M5 [MtH]' ions observed: nt/z 365 (3SC,35Cl), mz 367

(35C1, 37C1) and mz 369 (37Cl, 37Cl). EXAWPLE 117 25

N-[ 2, 4- di KP8¥E8¥Bz0yI | - 4- hydr oxyphenyl sul f onani de PCT/US02/15142

4- Met hoxy- phenyl - 4- sul fonam de (0.0608 g, 0.132 mmol) is dissolved in THE
(1.25 nL) and treated with tetrabutylamioniumfluoride (1.0 NNTI-1F;, 200
L, 220 nmol) at roomtenperature wit3® stirring for 18 hr. The reaction
mxture is diluted with EtOAc (10 nL) and washed with saturated aq. NH4C

(1 nil), ©iP6 @l no daseilpticane observee. THe B@Hon is3Boibh & MPgamidq, ohase is dried

MpS™4, filtered nd..concentrated by rotary evaporation. (Lyopholized
from Hodh Y‘E‘?ﬁo“g@aﬁl Cg{r}@ﬁé%@g-ﬁé 1Ly addedalhg opep)obke iepign, 58 9. 26

Novenber 2005 28R4 ) g t]
HP\IZE.)e:rp 16515 c(:{é 34&% Y3 f‘gﬁbgﬁ.ggﬂ’(é&nﬁ%%l tﬁﬁl’?%ﬂl’w&%@%@; %7 90 (d,

2 H); 7.c8mperature hafore puepghing with deippizedsw@er @80 mRb) The3op Brgfic lager i8 M EXAMPLE
118 5 =l 1+ 1) - phenyl onam de . To a
ol ut i'on P SPLRLPIRr B AL SR ol wBRGRE PSRANRE B 10 mvol)
i n tol uen®r etkgavsheR0rith ¢iyl motate 04tdbl Bretfiitraphenaeot:ae o 560ighf( 0. 18 Mol ,
0.18 ni, i i g is-(tri I hi. | 1 adi
(o) (16" n3f g b b hebiangbo0 o ML e AN T ety op Bl W AR PRE U o
m xt ur e iShikesreds fomed 0! i&Oefbwmed midghn ollbWed to)dgBilibhie Byseor e system). The

ti ] I : t d t L th i dded
(575 1 ot Pkl he SR SRR 51 eR A e SRER PR i Rt A 1he
aquedus |mlerThe preeiitaeds @dedih athogse WiilduudCR 5840k 38 Kr. Bndkh =20 Khiss process is

aut omati c Jﬂ}/ ar%ed out using a Tecan system The sol vents ‘are evaporated
and the Tott&sP6iei ng crude product is purified by HPLC to give the title

conpound. 15 ESmiMerddia 947Q: F6hd prddi: HaliM crnfmlhcdQesk [5RQHRES;0f EXAMPLES
119- 130 %g%tggﬁlr eg)egsse_n% al | ypras descri%e%[%icn etﬁgan%?ocedur esf or EXAMPLE

118. EXA oy, aad thep ppgded e {rqRpy temperature. The off white
~[2, 4- di chjrevigiagniz BMtkied 4nd thelele oM it RhBed4dh 8ptdbd50.0 mL). The

15  precipitate is dried in a house vacuom at 50°C for 18. hr. (mass = 14.93 g; 78%
TECOvery). ’ '
ESIMS: m/e = 408(M"+1), 406(M*-1), 410(M*+3)."

EXAMPLE 113
20 N-[2-chloro-4-bromobenzoyl]-4-chlorophenylsulfonamide
sodium salt
To a solution of N-[2-chloro-4-bromobenzoyl]-4-chlorophenylsulfonamide (5.2 g,
1272 mmol) and terz-butyl methyl ether (88.0 mL) at room temperature is added sodium
methoxide (0.69 g, 12.72 mmol) all at once. The reaction is then stirred for 5 hr, after
25  which heptane (88.0 mL}) is added followed by vigoroﬁs stirring for 60 min. A white
precipitate is formed, filtered off under a positive nitrogen pressure, and the cake
. subsequently washed with heptane (2 x 44.0 mL). The cake is dried to semi-dryness,
followed by drying in a house vacuum oven at 130°C for 18 hr (mass =4.4 g, 80% wt.
Yield; "H nmar (DMSO dg) 7.8-7.85 (m,1H), 7.81-7.82 (m, 1H), 7.58-7.59 (d, 1H, J = 1.76
30 Hz), 7.51-7.52 (m, 1H), 7.48-7.49 (m, 1H), 7.44-7.45 (d, 1H, T = 1.76) 7.37-7.4 (d, 1H).



trifluoronethyl phen- 4-yl)phenyl sul fonam de[fWH] N

[ 2, 4- di chl or obenzoyl ] - 4- (1- f | uor o- phen=3-EST - M5 m e 48NQEMPE5308p 100

yl) - phenyl sul f onam del M- HJ N-[ 2, 4-di chl oro benzoyl]-4-furan-2-yl-ESI-M

m e 394-98 1394.2 121 phenyl sul fonam de[M ' -

| V- 2, 4- dweriesssisenzoyl | - 4- (1 et hoxy- ESI - M5 rul e 435. Ofict/ush34ds1@2 122

phen- 2-yl ) phenyl sul f onam de[ WH] 26 Novenber 2005 WD 02/ 098848

PCT/ US02/ 1 5142 32 N-[2, 4-di chl orobenzoyl ]-4-(1-ESI-M5 rile 447.07/446.0
123met hoxycar bonyl - phen-4-[ WH] vyl ) phenyl sul f onanai de

N-[), 4-dichl orobenzoyl ]-4-quinolin-8-yl-ESI-M5 rife 456.011455.1 124

phenyl sul f onami de[ M - N- [ 2, 4- dERAMPI® bignzoyl | - 3-qui nol in-8-yl -ESI M5 nme

456. 01 125 pheny, I fon i chl orgbenzoyl ]. 4-fur- 3-yl -ESI - M5
nfe 394.98/ 126&1’1?% l%fa%fr?é %&%&@ﬁ&% Koot d S bansan
[ 2, 4-di chl or olbed 3ditofo-Anfesyltshnamidmy hydrSinidriRe 1®. @2 )@, 1@31&&01 } in THF
phenyl sul hgff%ﬁ‘ g[%ﬂg N- 2, 4-di chl or o- benzo M5 nfe 405.1 128
bi pheny! ¢ &8 >iehef 'ﬂ}‘OIIQP{‘%”YhS“éfPP)H‘F@f&%@H%% P- 133%@}1’:6339“@?“8& -MB e
435. 2512 hicphRpiypitiihé @RS etM dlction mixture was concentrated and

chromatographed using reverse phase chromatography (gradient of 5-95% (0.1% TFA in

CH3CN)in (0.1% TFA in H20). A white solid (164 mg, 36%) was isolated. ES

Positive Ion MS [M+H]" ions observed: m/z 345 (*>CI) and m/z 347 'C).

10 EXAMPLE 115
N-[3-chloro-4-fluorophenylsulfonyl]-4-chlorobenzamidine
4-chlorobenzamidine hydrochloride (0.025 g, 0.133 mmol) and 3-chloro-4-
fluorophenyl sulfonylchloride (0.0304 g, 0.133 mmol); were used essentially as described
in Example 114 to prepare the title compound. ES Positive Ion MS [M-+H]" ions
15 observed: m/z 347 (°CL¥CI), m/z 349 (°CL¥CI) and m/z 351 (C1, .

EXAMPLE 116
N-{3-chloro-4-fluorophenylsulfonyl]-3-chloro-4-flucrobenzamidine
A mixture of 3-chloro-4-fluorobenzamidine hydrochloride (0.025 g, 0.133 mmol)
20  and 3-chloro-4-fluorophenyl sulfonylchloride (0.0304 g, 0.133 mmol); the title compound
is prepared essentially as described in Example 115. ES Positive Ion MS [M+H]" ions
observed: m/z 365 (°C1L¥Cl), m/z 367 ¢°C1,7'CI) and m/z 369 7Y, 2°C)).

EXAMPLE 117
25 N-[2,4-dichlorobenzoyl]-4-hydroxyphenylsulfonamide
4-Methoxy-phenyl-4-sulfonamide (0.0608 g, 0.132 mmol) is dissolved in THF
(1.25 mL) and treated with tetrabutylammonium fluoride (1.0 N/THF; 200 ul., 2.0 mmol)
at room temperature with stirring for 18 hr. The reaction mixture is diluted with BtOAc
(10 mL} and washed with saturated aq. NH,CI (1 mL), 2,0 (2 x 1 mL), and brine (1 mL).
30  The organic phase is dried MgSO4, filtered, and concentrated by rotary evaporation.
(Lyopholized from E,0/MeOH to obtain a glassy solid, 20 mg (0.058 mmol, 58%).



1V [ 2, 4-di chl orobenzoyl ] - -thi ophen--2.-yl-ESI-M5 nl e

phenyl sul fonami de[ M-H All of the conpounds concer nedzé&‘é"eéi‘?]bﬁ ?905dva| | abl e
and are normally admnistered orally, and so oral admini'stration is
preferred. However, oral adm nistration 5 is not the only route or even the
onl'y pref SVP8W%H8te. For exanple, transdermal admi ni StRCIVUSeHISMy be very
desirable for patients who are forgetful or petul ant about taking oral
medi'ci ne, and the intravenous route my be preferred as a matter of

conveni ence or to avoid potential codplications related to oral

adm ni stration. Conpounds of Formula | Z may al so be adm ni stered by the
per cut an&oufied iyprepartizctPRE,)  mp 157 FEAAS-MSm/k Bi4.ar(et-3D); FHMMR i n

ey, |1 e EMEPY TR R 2k g7l 380 OB R sl eni ence or

t he patient and the caregiver, and other relevant circunstances (R emn

on's Pharnmaceutical Sciences, %ﬁ%g%ti gn, Mack Publishing Co. (1990)).
26 Novenmber 2005 WD 02/ 098848 148142 33 The pharmaceut i cal

conposi ti ons ar e pNE{B,aRE&hlbxﬂb@azﬁmlﬂf(ﬂnéfﬁj %rl) glﬁﬁh%ulféhahulli@ed phar maceut i cal
id, sem-solid, or

art. The carr ﬁg{)@sﬁt may be a _so %

material t ha uthoé‘ dichlafabenzoyR-ipdaphenyisufonpmide 849 Véﬂql gr edi ent .

Sui t abl elmrueneemanerzoneesqm) ﬁ@a&d@r ﬁldﬁﬁéﬂebdfrﬂﬂ%cxﬂ@ 198 o, 18HQE,
conposition my be ada or orai, inhalation,

phar mace

par ent er iiOM:%ﬂl““PBH} ) B%%tegﬂﬁs‘ i?h%’éff’ﬁ@ﬁﬂ%rﬁ)sﬂa@ﬁ‘élﬂmt@) AP Bien in the
form of pRbigatcus l\ﬁmqé ﬁ‘cﬁ:led?ﬁ A9afid tﬂe@ﬁﬁ&ﬁﬁfx&m RURRRS tJ Roh€s, sol uti ons,
suspensions,. or the 1ike he conpounds of e present I nvention may be
adni H9 st YLk hr)yBughi ﬁm%awa%@m) whe wa%twnunnéwe igicprsentratédfiGeneyps ul es or
COMPr €5 halass) ihc Mok & adiBl (ANGTPUARRS aBharOs3hr F0rikNBEADEUL | ©

adm ni stration, the conpounds may be I ncorp excl p| ents and used
inthe faqpﬁaa@ﬂa@%m@ouqhmh%@mw@m@@yl @biam(ﬁsdlsb)spﬁmproms, issyr ups,
waf ers JoTiTze] r.al contain at

| east 4%%%%211%onpouo?ltpgméé]g#dah%}’%%%ﬁ?ﬁ% s%%v%ﬁt?lagenévgﬁa%@ﬁ’ﬂ t\i:;ee i ngredi ent,
but may B@Tﬂe?ﬁﬂﬂﬁ@aC@éaewdpmsupdwdtbméiﬂlé}mlgwlﬂmwdmnmm may conveni ently
be bai werBr A0 43P6W 410954 Mﬂlhe wei ght of the unit. The 15 anmount of the
conmpound present in conpositions is such that a suitable dosage will be
obtained. Preferred conpositions and preparations of the present inventi on

b d h Ki
P?tgl et(:as S;[ ?Irrgﬂ r}:%gl %dﬁkw 1@ ﬁrtg%fépﬁ%drs?ﬁvniéﬂig’ asé% ?41 none or

nor e of the procedure for EXAMPLE118.

EXAMPLE Mass Spectral Data

# Product (mm/fe)

119 N-[2,4-dichlorobenzoyl]-4-(1- ESI-MS m/e 472.99 1 472.2
trifluoromethylphen-4-yl)phenyisulfonamide M -H]

120 N-[2.4-dichlorobenzoyl]-4-(1-fluoro-phen-3- | ESI-MS m/e 422.99 / 422.0
y1)-phenylsulfonamide ' [M*-H]

1 N-{2 4-dichloro-benzoyl]-4-furan-2-yl- ESI-MS m/e 394.98 /394.2
phenylsulfonamide [M*-H]

122 N-[2,4-dichlorobenzoyl]-4-(1-methoxy- ESI-MS m/e 435.01 / 434.0
phen-2-ylphenylsulfonamide [M"-H]

20



the follow ng adjuvants: binders such as povi done, hydroxypropyl cellul ose,
20 mcrocrystalline cellul ose, or gelatin; excipients # Navamieh2@0% uch as:
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All of the compounds concerned are orally available and are normally
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administered orally, and so oral administration is preferred. However, oral administration

is not the only route or even the only preferred route. For example, transdermal

administration may be very desirable for patients who are forgetful or petulant about

taking oral medicine, and the intravenous route may be preferred as a matter of

convenience or to avoid potential complications related to oral administration.

Compounds of Formula If may also be administered by the percutaneous, intramuscular,

intranasal or intrarectal route in particular circumstances. The route of administration

may be varied in any way, limited by the physical properties of the drugs, the convenience
of the patient and the caregiver, and other relevant circumstances (Remington's
Pharmaceutical Sciences, 18th Edition, Mack Publishing Co. (1990)).
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| ar ger doses may be enpl oyed wi thout causing any harnful side effect, and
therefore 20. the above dosage range is not intended t& NeYamber RO cope of
the invention in any way. It will be understood that the anount of the
conmpound actually adm nistered will be determ ned by a physician, in the
| i ght of tWeoesgant circunstances, including the condictrivsoe/ispsbe
treated, the chosen route of adm nistration, the actual conpound or
conpounds adm ni stered, the age, weight, and response of the individual
patient, and 25 the severity of the3Batient's synptons. Inhibition of
HUVEC Proliferation Human unbilical vein endothelial cells (HLTVEC,

Bi oWi t t aker / Qherpbtineseutichibinpsiticnk e, prdyedis b enanwdir RieRiknédn innhendot hel i al

cell gro ' caont ai ni.ng ., 30 basal. .nedj um (EBM. wi th bovi ne
brain exwwghﬁér@a%ggg% Gervar eﬁcﬂ%\g\ﬂtﬁnafyi’@taﬁ ,‘d’ﬁﬁ‘alr'???{;’r?ri%g &naterdht ani ci n,
anphot er i thatraBsanea2vehieleadr nedinnfer e atiNe iTgedithte Saie®RycarmiclO¢EC (5 x 103)
in EBM(ZOO{?IE.)QtV\,ith ? 5% f et al b%iénﬁ serum were added to wells in a 26
Noverber ZOBEPINAS ol berguyis theest Jds prarmagentiss] cappomiion ay be adented ioe pl at e
and i 15cubatlethhalatidy Gaibmeral ér fpichlmshatd hy bedinh MR8 ROMe palicAindgd i 1. The
test conp undg a$ﬁre ser.i al I%/ ij;g!all:l]t ed in dinpethyl sulfoxide (DVMSO) in
concent r a5 AP IEn TS HeR 3158l 4ph RS SUPnoaERsiss1seluipRs. Guspensions, opthe . Then
human vasieul ar endothelial growh factor (VEGF) (20 ng/nmL in wells; R&
Systens, 5 M npeapolis, prepared froma stock solution of 100 tg/nL in
phosphat e buf fAFEHTPARSRE] the BEseRbIn¥ention iy by admipisigesharale fos examplad buni n,
was addedyitiPard Mert WRkdnSfor I8uled Y o8 ihiD GHRAL oref2 PN
hum di fi 3}9 5% car bon_ di Qx:i;bguel air. %’{?]ﬁtgel I p?gf%gﬁgf%ﬁofagagent (20 p1;
Boebrli®ngdPerRRENHA M RinisiiatIa he sempaynds Mpy bincorgomtpd mith exipiensrpdusdd t he
pl ates r ghwdT8m bPableR, kddELDAL e Oxirk, Qi enyaﬁs,gﬁ‘ggsr, Q&f%i:secl%fw'l? ch well at
i1 termned from the

10 440 urn was neasured. The growh fraction was
absor band@msfand thedike c dhege pregargiian skowddl srntdioartleay=tSF ofifhe icdwpouinyl of the

absor banggeLRtiRtddgan ftﬁ%ﬁ@@iﬂ%é?grg, YRn) b%%:ié&)defagrl[,](%lggq%ﬁn ﬁlgg)ﬁ{t%}hﬁfed an 1C50

exenplified conpounds were t In this assay a
< 1.0 pMiomsapbmacymyengntivibe bewpmci% to #esti0% bbihe welRloffibamilite That s ( 145- 155

grai /S, TR Sthd Qfn . - r nest i zed w acepromazi ne
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wat er pagekis d, using. an ophthal m c operating

m croscope 20 f%&%@%gﬁ’h’é? crﬁ;lgzig%ﬁ%,sanTopCon Cor por ati on, Japan). A

scal pel bl ade Th#1#betanagls, capsules, troches, and the like may also contain one or more of

the following adjuvants: binders such as povidone, hydroxypropyl cellulose,

20 microcrystalline cellulose, or gelatin; excipients or diluents such as:  starch, lactose,
microcrystalline cellulose or dicalcium phosphate; disintegrating agents such as:
croscarmellose, crospovidone, sodium starch glycolate, corn starch and the like; Iubricants
such as: magnesium stearate, steric acid, talc or hydrogenated vegetable oil; glidants such
as colloidal silicon dioxide; wetting agents such as: sodium lauryl sulfate and polysorbate

25 80 (CAS No.9005-65-6); and sweetening agents such as: sucrose, aspartame or saccharin
may be added or a flavoring agent such as: peppermint, methyl salicylate or orange
flavoring. When the dosage unit form is a capsule, it may contain, in addition to materials
of the above type, 2 liquid carrier such as polyethylene glycol or a fatty oil. Other dosage
unit forms may contain other various materials that modify the physical form of the

30  dosage unit, for example, as coatings. Thus, tablets or pills may be coated with sugar,
hydroxypropyl methylcellulose, polymethacrylates, or other coating agents. Syrups may

contain, in addition to the present compounds, sucrose as a sweetening agent and certain
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HCT 116 t 'Ilmgr dgs?es may blggpﬂ)yec? w1tl£out causmg any harmful side effect, and therefore
20 - the above dosage range is not intended to limit the scope of the invention in any way.
It will be understood that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the chosen route of administration, the actual compound or
compounds administered, the age, weight, and response of the individual patient, and

25  the severity of the patient's symptoms.

Inhibition of HUVEC Proliferation
Human umbilical vein endothelial cells (ITUVEC; BioWhittaker/Clonetics,
Walkersville, MD) were maintained in endothelial cell growth medium (EGM) containing
30  basal medium (EBM) with bovine brain extract, human epidermal growth factor,
hydrocortisone, gentamicin, amphotericin B and 2% fetal bovine serum. For the assay,

HUVEC (5 x 10°) in EBM (200 ) with 0.5% fetal bovine serum were added to wells in a



experinments are sunmarized in TABLE |I. TABLE | EXAMPLE| C u MEXANPLELC' LO
14.26219. 3 32.56324.7 53.86418.2 64.07016.9 91.7738. 3 4oNoveiies 2905
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96-well cell culture plate and incubated at 37°C for 24 hr in humidified 5% carbon

dioxide/air. The test compounds were serially diluted in dimethy! sulfoxide (DMSO) in

concentrations from 0.0013 to 40 pM and added to the wells in 20 pl. Then human

vascular endothelial growth factor (VEGF) (20 ng/mL in wells; R&D Systems,

5  Minneapolis, MN) prepared from a stock solution of 100 pg/mL in phosphate buffered

normal saline containing 0.1 % bovine serum afbumin, was added to the wells. The

HUVEC were incubated at 37°C for 72 hr in humidified 5% carbon dioxide/air. WST-1

cell proliferation reagent (20 ul; Boehringer Mannheim, Indianapolis, IN) was added to

the wells and the plates retomed to the incubator for 1 hr. The absorbance of each well at

10 440 nm was measured. The growth fraction was determined from the absorbance of
treated wells with and without VEGF divided by the absorbance obtained from control
wells set to zero and 1.0. The exemplified compounds were tested in this assay and all

exhibited an ICsp < 1.0 uM.

15  Rat Comeal Micropocket Assay
Fisher 344 female rats (145-155 grams; Taconic, Inc., Germantown, NY) were

anesthesized with acepromazine (2.5 mg/kg, ip) 20 minutes prior to initiation of 2-3%
isoflurane/oxygen inhalation. The body temperature was maintained with a circulating
hot water pad. The surgery was performed using an ophthalmic operating microscope

20 (OMS.75 Qperating Microscope, TopCon Corporation, Japan). A scalpel blade (#15) was
used to make a vertical half-thickness linear corneal incision just lateral to the center of
the eye. The tip of the scalpel blade was used to gently undermine the superior corneal
layer of the cornea nearest to the limbus. . A pocket was formed in the cornea using blunt
dissection with corneal scissors (Roboz, Rockville, MD). Nitrocellulose filters (0.45 pm,

25  Millipore, Bedford, MA) were cut into small disks using a 20 gauge needle punch. The
disks were soaked in 2 pl of human VEGF solution (0.82 pg/ul; R&D Systems) or human
basic fibroblast growth factor (0.20 pg/ul; R&D Systems) for 10 minutes on ice. Using
forceps, the disks impregnated with the angiogenic factor (VEGF or bFGF) were inserted
into the corneal pocket so that the disk is firmly covered with corneal epithelium. The

30  animals were treated with the compound of Example 110 (160 mg/kg) administered orally
by gavage in phosphate buffered saline once per day on days 1 through 10 post
implantation of the disks. The eyes were photographed on days 7 and 14 post -
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606. 61245. 6 6114.212618.5 Conventional Mirine Tunor and Human Tunor
Xenggr af t V8840898848 nhi bi ti on of tunors transpl anted i nt opor@eez1814an accept ed
procedure for studying the efficacy of antitunor agents (Corbett, et al.,
In vivo Methods for Screening and 5 Preclinical Testing; Use of rodent
solid tunors for drug discovery., In3gAnticancer Drug Devel opnent Gui de:
Preclinical Screening, Cinical Trials, and Approval, B. Teicher (ed),
Humana Priggpdantation pf thetiska, Faphotégdiaihytthe BninfdRgRSe et vilhlAQgihe siifay bett, et

al., Int. r macaog 33, . ouppl ement, 102-122 (1995)). Mir7ine tunors
or human %él‘%%egcﬁgig%@ﬁ\ﬁep Bogogx e, Egﬁrei%%ﬁr&%%ahrv @Q@gg%qrgygnw Corbett in
In vivo Maidhaeshetigsd Vo 2o iRglamne/otheR! Ta feyam@iepii&%gﬂa?ﬁd uagdRl rodent
solid tunor or drug discovery. Briefly, the marine unor or_ human
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is mdway between the axillary and inguinal region along the side of the
nouse. THEVFTHABALS and cepnting e bEgh Risaihtaadejermmation of she vaseiler steac Thaneousl| y

up towar diaidwee AXdgkd RoRef R d ' ﬁﬁn}ﬂl{fﬂr d pi nching
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pr epar ed PhiBierof YEGE-arluced penangiozrnpss. b8t wasu@6arceidctiye inkibiter of hPGENt ed

subcut anqgﬁwngdgnéoggnggil eg of a nale or fenal e nude nouse (Charles

Ri verl)o. Ei t her a test conpound in vehicle or vehicle alone was adni ni stered
by

HCT116 Colon Carcinoma Cell Growth Inhibition

Human HCT116 colon carcinoma cells were grown monolayer culture in RPMI

1640 medium supplemented with 10% fetal bovine serum and 1% penicillin-streptomycin
(GibcoBRL, Grand Island, NY). HCT116 cells in exponential growth phase were

15 exposed to various concentrations of the test compounds at 37°C for 72 hr in 5% carbon
dioxide/air. After exposure to the agent, the cells were washed with 0.9% phosphate
buffered saline. Growth inhibition was determined using WST-1 cell proliferation reagent
as described above. The results are expressed as the growth fraction of treated cells
compared with control cultures. Representative compounds of the present invention were

20  tested for efficacy against the human colon HCT116 tumor cells. The data from these

experiments are summarized in TABLE L

TABLEI
EXAMPLE ICsq (UM EXAMPLE ICso (M)

1 42 62 193
3 2.5 63 24.7
5 38 | 64 182
6 4.0 | 70 16.9
) 1.7 73 83

10 12.1 79 52
11 55 80 12.3
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i ndi cate 32 7.8 97 7.0

33 7.8 98 13.0
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35 17.0 100 92

S 36 284 101 124

37 155 . 102 6.3

38 139 103 11.9

41 14.5 104 22.2

42 33 105 i4.8
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45 20.7 -108 16.0

46 4.8 109 25.1

47 8.7 110 3.5

49 47 111 150

50 10.5 112 2.8

51 26.7 115 33.6
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wei ght
greater than 20% are considered to indicate an excessively toxic dosage in
single course trials. 26 Novenber 2005 WD 02/098848 PCTI.US02/ 15142 40
Activity Reedangssasthe Activity Rating is derived from tberisgiKid!
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.hi ghly significant antitunor activity. 30 'Body Wei t Loss Nadir - A body

| oss nadir (mean of group) of greater than 20%%MNOYEMREr 4887 hs
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| NACTI VEXO. 7- 26 Novenber 2005 WD 024898848 41 | ++ + OW E-~A |lnin L7~n
0 (7 1UWU

55 9.5 117 124

56 16.8 121 245

57 50 122 25.8

59 15.0 123 ' 37.7

60 6.6 124 5.6

61 14.2 126 185
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15

20
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Conventional Murine Tumor and Human Tumor Xenoeraft Assays

Inhibition of tumors transplanted into mice is an accepted procedure for studying

the efficacy of antitumor agents (Corbett, et al., In vivo Methods for Screening and

Preclinical Testing; Use of rodent solid tumors for drag discovery., In: Anticancer Drug

Development Guide: Preclinical Screening, Clinical Trials, and Approval, B. Teicher
(ed), Humana Press Inc., Totowa, NJ, Chapter 5, pages 75-99 (1997); (Corbett, et al., Int.
J. Pharmacog,, 33, Supplement, 102-122 (1995)). Murine tumors or human xenographs -
were implanted essentially as described by Corbett in In vivo Methods for Screening and-
Preclinical Testing; Use of rodent solid tumors for drug discovery. Briefly, the mutine

tumor or human Xenograph was implanted subcutaneously using either 12-gauge trocar
implants or éounted nurnber of cells. The location for the trocar insertion is midway
between the axillary and inguinal region along the side of the mouse. The trocar is
slipped approximately 3/4 of an inch subcutaneously up toward the axilia before
dischargirig the tumor fragment, and pinching the skin as the trocar is removed.
Alternatively, human tumor cells prepared from a bris of donor tumors (5 x 10° cells)
were implanted subcutaneously in a hind-leg of a male or female nude mouse {Charles
River). Either a test compound in vehicle or vehicle atone was administered by
intravenous bolus injection (iv)', intraperitoneal injection-(ip), or oral gavage (po). Each
treatment group, as well as a group of untreated control animals, consisted of five animals
per group in each experiment. Subcutaneous tumor response was monitored by tumor
volume measurement performed iwice ¢ach week over the course of the experiment (60~
120 days). Body weights were taken as a general measure of toxicity. The subcutaneous
tumor data were analyzed by determining the median tumor weight for each treatment

group over the course of the experiment and calculating the tumor growth delay as the
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difference in days for the treatmient versus the control turors to reach a volume of either
500 or 1000 mum’.

The compound of Example 110 was tested against a variety of murine and human
tumors substantially as described supra. The data from these tests are summarized in
TABLES II-XIlI. The parameters measured in each experiment are sumrparized in the

following paragraphs.

Tumor Weight(mg) = (a x b*)/2 where a = tumor length {rom) and b = tumor width

{mum).

Tumor Growth Delay = T - C where T is the median time (days) required for the

treatrnent group tumors to reach a predetermined size, and C is the median time
(days) for the control group tumors to reach the same size. Tumor-free survivors

are excluded from this calculation, and are tabulated separately (Tumor Free).

1

Log.KiIl = Tumor Groth Delay
(3.32)(Td) ‘

where Tumor Growth Delay is as previously defined and Td is tumor volume

doubling time (days), estimated from the best fit straight line from a log-linear
growth plot of the control group of tumeors in exponential growth (100-800 mg

range)

%T/C mass — The treatrent and control groups are measured when the control
group tumors reach approximately 700 to 1200 mg in size (median group). The
median tumor weight of each group is determined (includin g zeros). The T/C
value in percent is an indication of antitumor effectiveness. A T/C <42% is
considered significant antitumor activity. A T/C < 10% is considered to indicate

highly significant antitumor activity.

Body Weight Loss Nadir — A body weight loss nadir (mean of group) of greater
than 20% or dmg deaths greater than 20% are considered to indicate an '

excessively toxic dosage in single course trials.
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Activity Rating — the Activity Rating is derived from the Log Kill according to the

following table:
LOGKILL ACTIVITY RATING
ANTITUMOR ACTIVITY
HIGHLY ACTIVE >2.8 P

2.0-2.8 i
1.3-1.9 ++
0.7-1.2 +

INACTIVE <0.7 -
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CCO\6tR o P-4 P-11In Ho0oo ao -,f PCTIUS0211514 No 2005 WO
02/ 098848 PCT/ US02/ 15142 52 CLAI MS A conpound of Forrrfﬁﬁ?ﬁ? \%Eg&@
XisOCorNH, R is hydrogen, halo, G --C6 alkyl, Cl1-C4 al koxy, -
al kylthio, CF3, OCF3, SCF3, (Cl-C4 al koxy)carbonyl, nitro, azi do,
Qs )Aai3 NgCH3)2 hydroxy, phenyl, 10 substituted phenyl, pyridinyl,
inolinyl, or triazolyl; R2 is hydrogdtfT/¥&@p&514tyano, CF3,
Cl- G al kyl, (Cl1-C4 al koxy)car bonyl, C-C4 al koxy, phenyl, or quinolinyl;
Rea is hydrogen or Cl--C4 al koxy; Rte' is hydrogen or Cl-C6 al kyi provided
that at |east one of R2 and R2' is 152hydrogen; R3 is hydrogen; hal o,
Cl-C6 alkyl, CF3, or nitro; R3a is hydrogen, halo, or Cl-C6 al kyl provided
that when €BAIMS C1-C6 al kyl, R3is hydrogen and R4 is halo; and R4 is-~
halo, - -C6 alkyl,. or CF3 provided that only one of R3 and R4 may be
Cl--C6 20 alk and provi ded that when R4 is halo or Cl-C6 .al kyl only one
of R3 and R3a hﬁdnomgam,daﬂ*omlﬂdnhr maceutical ly accept abl e base addition
sal t thereof, prow ded that.

= ) where:

Xis O or NH;
R’ is hydrogen, halo, Ci-Cs alkyl, Cy-Cs alkoxy, C;-Cy alkylthio, CFs, OCFs,
SCF;, (C1-Cq4 alkoxy)carbonyl, nitro, azido, O(SO2)CHs, N(CH;),, hydroxy, phenyl,
10  substituted phenyl, pyridinyl, thienyi, furyl, quinolinyl, or triazolyl;
' R%is hydrogen, halo, cyano, CFs, Cy-C; alkyl, (Cy-Cy alkoxy)carbonyl C;-Cy
alkoxy, phenyl, or quinolinyl;
R*is hydrogen or C,-Cy alkoxy;
R? is hydrogen or Cy-Cy alkyi provided that at least one of R* and sz is
15 hydrogen A
R}is hydrogen, halo, C;-Cq alkyl, CFs, or nitro;
, R™ is hydrogen, halo, or C;-Cs alkyl provided that when R* is C;-C alkyl, R? is
_ hydrogen and R* is halo; and . :
. Rlishalo, Cy-C alkyl, or CF; provided that only one of R3 and R* may be C;-Cs
20 ‘alkyl and provided that when R* is halo or C;-Cs alkyl only one of R? and R* is
' hydrogen; or a pharmaceuticaily acceptable base addition salt thereof, provided that:
a) when R® and R* are both chloro and R is hydrogen, R’ is bromo, jodo,
C;-C, alkoxy, C;-C, alkylthio, CF;, OCFs, nitro, azido, 0(302)CH:3,
N(CHz)z, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, foryl,
25 or triazolyl; |
b) when R> and R* are both chloro and R is hydrogen, R? is bromo,
fluoro, CE, Ci-C alkyl, Ci-Cy4 alkoxy, phenyl, or quinolinyl.



25 a) when R3 and R4 are both chloro and R2 i s hydroge Rl is ? , 10do,
Cl--C4 al koxy, Cl1--C4 alkylthio, CF3, OCF3, nitro, azi%'o'?lo‘@(@@? éﬂ?%o _
N(CH3) 2, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, furyl,

-or triazolyl; b) when R3 and R4 are both chloro and R is hydrogen, R2 is
bromo, flupfResstd3. C-C6 al kyl, Cl1-C4 al koxy, phenyl,, 1 j inyl. 26
Noverber 2005 WO 02/ 098848 PCT/ USQ2/ 15142 53 2. The corrlfa(gllrﬂﬂ%wég%cl aim 1,
wherein R2, R 2a, and O are hydrogen and R is selected fromthe group
consi sting of hydrogen, halo, Cl-C6. kyl, Cl-C4 al koxy,C-C4 alkylthio,
CF3, OCF3, SCF3, (Cl-C4 al koxy)carbonyl, nitro, azido, O SO2)CH3, N(CH3)2,
hydr oxy, phenyh, supgdé ﬁgdﬁﬂ‘b%i' Iy, 1. gt , 26 gyi nol i nyl,
and triazolyl. 3. The cor\%our_l ] o?mcll'g%él&%é’%fh%e%h&%%é%%ﬁp%und is a
-phar maceut seeatadyrang the grovpicensisivg oblgdiogen halealt-Cs dlkylT e Cg ooy Gg-Caf ¢l ai m 3,

-wherein thg]kp]_lag(g eyERC Ak CSE e. 10 dibd salt J.§ a sodi um
salt. 5. The "corr’pra(;ﬁhd of ggk%i(‘?ﬁ*% %@%%Q%Tgo%ﬁgb?@@@%%%%ﬁkoyl ]-4-
chl or ophen¥ydsonyt plras, siebstiuted pheryk pautthiytli thieny afoiylf quisedinyl, 481 thazolle conpound
of claigm 1 which is N[2-nmethyl-4-chl orobenzoyl]-4- chl orophenyl sul f onam de
~or a base addition salt thereof. 7. The conpound of claim5 or 6 wherein

t he base additBon sEhdcanpoandaftiaimmialiwhe2dn Weofipoandieapound of Fornul a
A1: in th , re o ~nmedi canent. for the treatnent of susceptible
neopl asms%kﬁ%ggé i 380%’&6 Fas d%‘é“’ﬂlﬁ%‘errber 2005 54 R is hydrogen, halo,

- C-06 alkyl, O-C4 alkoxy, Or-C4 alkylthio, CF3, OCF3, S F3, (Cl-C4

“al | coxy) carbonyl, nitro, azi CH3,. N(CH3) 2, . hydroxy, phenyl, _
substituted ph%‘nyl %WDP}PPHQ}f‘%CP%Sn ?mlFW%FWﬁhWPWGWSFaZOI vl R2
R )s hy droo g e ndditivml salt iscysadium $ak3, C - C6 al kyl, (Cl-C4 al koxy) carbonyl, d-C4

5. The compound of claim 1 which is N-[2-chloro-4-bromobenzoyl}-4-
_ chlorophenylsulfonamide or a base addition salt therof.

15 6. The compound of claim 1 which is N-[2-methyl-4-chlorobenzoyl]-4-
chlorophenylsulfonamide or a base addition salt thereof. |

7. The compound of claim 5 or 6 wherein the base addition salt is 2 sodium
salt.
20
| 8. Use of a compound of Formula II:
25 I

in the manufacture of a medicament for the treatment of susceptible neoplasms where:
Xis O or NH;



al koxy, phenyl, or quinolinyl; R2a is hydrogen or Cl-C4 al koxy;

hydrogen or O -C6 al kyl provi ded that at |east one of ?@%to‘éﬁ'ﬂbbe@ng5
hydrogen; R3 is hydrogen, halo, CI-C6 alkyl, CF3, or nitro; R3a is

hydr ogen, halo, or Cl1-C6 allcyl provided that when R3a is Cl--C6 al kyl, R3
I's hydrogen and R4 is halo; and R4 is halo, Cl1-C6 al kyl, or CF3 provided
that only one of R3 and e naybe CE-C6 aI kyl and provided that when R4 is
hal o or- CI-C6 al kyl only one of R3 and'S ea |s hydr ogen; or

phar maceuti cal | " _ t use
according to C|Rg.l m58 %%@Bléﬁ)ﬁ@%gaﬁ(g éo(gﬁa]@ﬁ"‘h ségr‘ Epﬁt‘mr of the
col on or r¥Jbufa-Cilkoay)onhomyreus, |ae:|db (Msmjﬂf&t NQUELg)g hipdriosy, plgnsl, conpound of
Formul a || N o.H..a where: XisOorNH;, R is _
hydr ogen, ﬁ'ﬁlaﬁﬁolﬁe%ﬁ%}}g’md??ﬁ l&fhyltlérya’l‘i?m?ffnyl(ﬂel@ﬁzﬁlflkyl thio, CF3, OCF3,
SCF3, (C1-C4 a asdyy)domb,dmd cyanof CH, CaCh allyl, (@;S8.2916Hg)calVoitid), &5, hydroxy, -

phenyl, °s bst | i' d phen}il pyridinyl, thienyl, furyl, quinolinyl, or
triazol yl; Wﬁ 5o cyano, CF3, C [C6 al kyI (C1-4

al koxy)car bonle?“l@hyd%genairlcqq&Wkoﬁhenyl or qui nolinyl; R2a i s hydrogen or
Cl-C4 al koxy; dr ogen_ or aI Kk provi ded that At -1 east one of
Rea and Rt e’ g&h %‘&‘?fBé“é‘rP %gbcﬁr%‘%m‘?&dﬂé% at Jgashonerd B8 md RBGY US02/ 15142 55
R3 is hydrhygﬁgen halo, C-C6 alkyl, CF3, or nitro; R3a is hydrogen, halo, or

Cl -Co6 al kyl pr e hat V\henRBals CI-CGaIkI R3 is hydrogen and R4
is halo;: )a/mdp ?{y CLY ogen, halo, Cy-Cs alkyl, CFs, or nitro; y yarog

R* is hydrogen, halo, or C;-Cg a]kyl provided that whei R* is C3-Cs alkyl, R? is
* hydrogen and R* is halo; and
R* is halo, C;-Cg alkyl, or CF; provided that only one of R® and R* may be Cy-Cg
alkyl and provided that when R* is halo or C1~Cg alkyl only one of R and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof.

_ 9. The use according to claim 8 wherein the susceptible neoplasm is a
. tumor of the colon or rectum.
10. A pharmaceutical formulation comprising a compound of Formula 1I:

X R*

3a

R

where:
XisOor NH;
R' is hydrogen, halo, C;-Cg alkyl, C;-C; alkoxy, C1-Cy alkylthio, CFs, OCFE,,
SCFs, (C1-Ca alkoxy)carbonyl, nitro, azido, O(SO2)CHj, N(CH),, hydroxy, pheayl,
 substituted phenyl, pyridinyl, thienyl; furyl, t]uino!injl or triazolyl; |
R? is hydrogen, halo, cyano, CHs, C1-Cg alkyl, (Cy-Cs alkoxy)caxbonyl CI—C4
alkoxy, phenyl, or quinolinyl;
R* is hydrogen or C,-C, alkoxy;
R®is hydrogen or C;-Cg alkyl provided that at least one of Rza and R® is
- hydrogen;



R4 is halo, C-C6 alkyl, or CF3 provided that only one@g ang R4 may be
Cl-C6 5 alkyl and provided that when R4 is halo or f2 Qﬁy one of
R3 and R3a is hydrogen; or a pharmaceutically acceptable base addition
salt thereof, and a pharnaceutically acceptable carrier, diluent, or
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R? is hydrogen; halo, C,-Cs alky}, CFs, or nitro;
R* is hydrogen, halo, or C;-Cs alkyl provided that when R* is C;-C alkyl, R? is
hydrogen and R* is halo; and
* R%is halo, C;-Cs alkyl, or CF; provided that only one of R> and R* may be C;-Cg
5 alkyl and provided that when R* is halo or C;-Cg alkyl only one of R? and R is
hydrogen; or a pharmaceutically acceptable base addition salt thereof, and a

pharmaceutically acceptable cazrier, diluent, or excipient.





