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The present invention provides antitunor compounds of the fornula(l), and
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LS, MWMz, SD, SL, Sz, TZ, UG ZM ZW, -- before the expiration of the
time limt for amending the Eurasian patent (AM AZ BY KG KZ MD, RU, TJ,
TM, clains and to be reBAMEKEROUND OFHEHEUNMENFION:Ccei pt of European

patent (AT S Pl ol Sl o e PO N T e
MR, NR5 Shgenind rdgBnedsont thampyltetdograt sagstiadiceasdsh E_Bspil_h lﬂfeealci:caﬂtihﬁiﬂg , refer to
N e o ST TS e
PCT Gazet tfer.new and better methods of treating malignant neoplasms and leukemias continues to fuel
efforts to create new classes of compounds, especially in the area of inoperable or metastatic
solid tumors. The recent avalanche of information regarding the basic biological processes
10  involved in neoplasins has led to a deeper understanding of the heterogeneity of tamors. It is
because of this extreme heterogeneity among populations of neoplastic cells that new
chemotherapeutic agents should have a wide spectrum of activity and an acceptable
therapeutic index. In addition, such agents must be chemically stable and compatible with
cother agents. It is also important that any chemotherapeutic‘ regimen be as convenient and
15  painless as possible to the patient.
Chemotherapy and radiation are frequently used in the treatment of cancer and,
although they often produce some response in the malignant disease, they are rarely
curative. Most solid tumors increase in mass through the proliferation of malignant ceils -
and stromal 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.



26 Novenber 2005 WD 02/098848 PCTI US02/ 15142 1 BENZOYLSULFONAM DES AND
SUr, FONYLBENZAM DI NES FOR USE AS ANTI Tt Thi OQUR AGENTS BEMQROEREZWER THE

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

devel opnent of chemical 5 agents and regi nens of therajral)(/J t 0 _combat :
neopl asT@Vd8¥8ses. Despite these continuing advancBSTUERAEEEs conti nue
to exact intolerable |levels of human pain and suffering. The need for new
and better methods of treating malignant neopl asns and | eukem as conti nues
to fuel efforts to create new classes of conpounds, especially in the area
of inoperable or netastatic solid tunors. The recent aval anche of

i nformation regar di ndPREE SEMMABYHE JHEINVENTE M o5 10 i nvol ved in

neopl asns h t . > 1 : ity of tunors.
s Decadieh Sperh GRRE INRHRFHART, BdvBce d BEmBSOE ARERTLLY,

neopl astic cells that new chenotdrer apeuti R agents shoul d have a w de
spectrum of activity ang an accepiabl d ¢rapei,i ¢ i ndex. In addition,
such agents nust be cHentga st e agpati ble with .other agents. It
is also inportant that an Dicye egi nen be as convenient and 15
pai nl ess as possible to,tha pat - and radiation are
frequently used in theRtTeatyent Bf cancer”” and® al though they often
produce some response in theymalignant disease, they are rarely curative.
Most solid tunors increase in mass through the proliferation of malignant
cells and stromal cells, includingiendothelial cells. In order for a tunor
to grow |arger than 2-3 20 mllineters in dianeter, it nmust forma

vasCul a¥iffg, a process known as angi ogenesis. Suppression of tunor-induced
“angi ogenesi sgx Ry éngigost atin and endostatin has been reported to result in
antitunor activity (OReilly, et al ., Cell, 88 277-285 (1997)). Because
angi ogenesi R iishydragen.thaloaC1-Ce alih SwiCs ko £1-tm alkykhip el 86Fof nost sol i d

t unor s,séﬂ%,e(cqﬁx%h@mﬁe&so% rﬁ@waﬁa&h@@ozmﬂgtﬂgﬁbhﬁr&ﬂme% this process

1

represents_a promsing. approach Tor antitunor therapy. This approach to
ant i t urfiybstigted ghepylnpypdingdKhiepyd, fupg, quinopdeor digzabylis or drug :
regipst ance- igrdug RHAREESIESCRf CCeDMERT (! 'alk%ﬁﬁ)ﬁ%- K (Judah .
Fol knman, Enéggengf}%el r%%?’bi ors of nﬁimgﬁedr?e?s@s, e Hgl‘r%{i/ey1 ectures, Series
92, pagdipxygiicrd, orgpinglingli ss I nc., (1998)). The :
N-[ benzoyl | yphg f {93 %ﬁ& e well known in the agricultural chem cal
30 arts as i%eyﬁ#ﬁggg%n@i‘ efxg{ cides (DE 2744137). The use of |

N-[ benzoy! ] Rplbyarbgun dr 6heis alled prayidad thiat 2dest aag RS agdBéial |y, or as
i nhi bi thﬁ’%‘s%g'g angi ogenesis specifically; were heretofore not appreciated.
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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) whenR? and R* ate both chloro and RZis hydrogen, R' is bromo, jodo,
C;-C4 alkoxy, C;-Cy alkylthio, CFs, OCFs, nitro, azido, O(SO,)CH;,
- 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.



BR EF SUMLKRY OF THE | NVENTI ON I n an aspect of the present invention there
is provided a conpound of Formula I: 5 where X is 0 or2SNievember 204, dr ogen,
hal o, Cl1-C6 al kyI Cl-C4 al koxy, C-C4 al kylthio, CF3, OCF3, SCF3 (Cr-C4
al koxy) car bon nitro, azido, Q(SQZ)CH3, N(CH3)2, hydrox phenyl :
subst i tlﬂ’@ﬂ”ﬁ?ﬁ M8y, pyridinyl, thienyl, furyl, quinol Pﬁ}"‘%ﬁ 81514tzr| azolyl; 10
R2-i1s hydrogen, haI o, cyano, CF3, C -06 al kyI, (C -4 al koxy) car bonyl ,

Cl-C4 al koxy, phenyl, or quinolinyl; R2a is hydrogen or Cl-C4 al koxy; is
hydrogen or Cl-C6 al kyl provided thal at |east one of Rea and RZb is

hydr ogen;, 15 R3. dro nitro;, R3a is

hydr ogen, A%‘?{F%Od'r%?nt@{ ge‘ ﬁmﬁtF'BQ/P{jté%Pﬂ&Pg%ﬂﬁﬁFﬁg%ﬁ?%“sdﬂ ogammel| | R3 s
hydr ogen camgristdg |asin11m$ter,mgamj aRhainmah an m,eed?l of Gaichl fkadtmentr alChobcglytaiyded t hat
only one and provided that when R4 is halo
or Cl-C6 a%ﬁﬁgaonﬂm%gﬁe %ﬁpgﬁ&p%frf%maa 20 hydrogen; or a pharmaceutically
accept abl e base addl tion salt thereof, provhded that. a) when R3 and R4 are
both chloro and R2 is hydrogen R’ﬁ is [ iodo, C-C4 alkoxy, C-C4

al kyl thio, CF3, OCF3, ni*t ‘ W CH3) 2, hydroxy, phenyl,
substituted phenyl, pyridi or triazolyl; 25 b) when R3
and R4 are both chI oro and $. °ny161roge R7 |s bromo, fluoro, CF3,
Cl-C6 al kyl, CI-C4 al kogys : R2O( [ 3 26 Novenber 2005 WO

02/ 098848 PCTI US02/ 15142 3 An .embodi nent may rel ate to a nethod of treating
suscepti bl e neoplasns in a m&mal conprising admnistering to a manmal in
need of such treatnent an oncolytically effective anmunt of a conpound of
Formfla Il: Ra 5 Il where: Xis Odf NH, R is hydr ogen, hal o, Cl-C6

al kyl, Glp&d al koxy, Cl1-C4 al kylthio, CF3, OCF3, SCF3, (Cl-C4

“al koxy)carbor%/ mIEH[Io azido, Q(SO2)CH3, N(CH3)2, hydroxy, phenyl,
is

Rlis hydrogen, halo, C,-Cs alkyl, C,;-C; atkoxy, C,-C, alkylthio, CF3, OCF;,
SCFs, (C1-Cs alkoxy)carbonyl, nitro, azido, O(SOz)CH3, N(CH;),, hydroxy, phenyl,
10  substituted phenyl, yndmyl thienyl, furyl, qumolmyl 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.



10 substituted phenyl, pyridinyl, thienyl, furyl, quinglinyl. or triazolyl;
R2 i s hydrogen, halo, cyano, CF3, Cl1-C6 al kyl, (Ci- m%ﬂ?&éw’efé%yl,

Cl--C4 al koxy, " phenyl, or quinolinyé' R2a i s hydrogen or Cr-C4 al koxy; .
Rzb is hydrogen or C1-C6 al kyl provi 8d that at |east one of Rea and Reb is
15 hydrogen; R3 is hydrogen, halo, Cl1-C6 alkyl, CF3, or nitro;, R3a is
hydr ogen, hgl i i R3a is Cl1-C6 alkyl, R3 is
hydr ogen angI %Zu%r%e%fﬁrﬁ*%4&f@Vﬁgﬁg,ﬂég{seggﬁﬁyl, or CF3 provided that
only one of ydBofAdripbuior Fen@Ga11C6 20 al kyl and provided that when R4 is
hal o or Cl1-C6 al kyl only one of R3 and R3a is hydrogen; or a
phar maceutical |y acceptabl e base addition salt .thereof. 26 Novenber 2005
3a In a further aspect of the present invention there is provided use of a
conpound of Fornula Il: Il in ghe mgnufagture of a nedicanent for the
treatment of susceptilhl e neopl afins '} XisQorNH, R is hydrogen, halo,
Cl-06 alkyl, C-c4 alRo Sl- C8~al B * OCF3, SCF3, (Cl1-c4
al koxy) carbonyl, nitro, L Sfﬂ)t‘ CH3h, hydroxy, phenyl,
substituted phenyl, py{iu |, quinolinyl, or triazolyl; R2
i s hydrogen, hal o, cyRro, &F3,

1

=" (@3 4 al koxy) carbonyl, CI-C4
al koxy, phenyl, or quinolidg a is hydrogen or. Cl-C4 al koxy; R26 is
hydrogen or Cl-C6 al kyl provided that at | east one of RRa and R is
hydrogen; R3 is hydrogen, hal o, -C6 alkyl, CF3, or nitro; R3a is
hydrogen, halq, or Cl-C6 al kyl provided that when R3a is Cl-C6 alkyl, R3 is
hydr ogb‘il?eé‘f‘ﬂi‘“%?“?@ oh g mepdicamentior it thaitraent@f sifveplitdy he?}ﬂﬁsmh&repvi ded t hat
only one ofifg.aRgr-R4 may be Cl-C6 alkyl and provided that when R4 is halo
or CI-C6 alkyl only one of R3 and RR is hydrogen; or a pharnmaceutically

accept abl e ba&ds bythtogenpimals, a1t Cqlallet, € C AR OACBRYItHRYCH, &j@he to a net hod
conprising admnistering to

gf n;lrJrTPrglr&?%I ﬁ”g”eéd‘u o %0{?%:%%029&%%&1?&%@@@@@ Pbeyl.ng anount of a
conpoundsubdtitited phingl, pyridifiylpthRAA! fBACHHRERY, ¥r 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-Cg alky} only one of R® and R* s
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. '



acceptabl e base addition salt thereof. 26 Novenber 2005 3b In yet another

aspect of the present invention, there is provided a ﬁﬁiﬁﬁﬁ@@ gt 202

formul ation conprising a conpound of fiprmula I1: X R4 Il -where: Xis O or

NH, R is hydrogen, halo, Cl1-C6 allcyl, Cl-C4 al koxy, Cl1-C4 al kyltino, CF3,

OCF3, SCF3, (Cl-4 al koxy)carbonyl, nitro, aziido, Q(SO2)CH3, N(CH3)2,

hydr oxy, phenyl, substituted phenyl, pyridinyl, thienyl, furyl,

quinolinyl, or triazolyl; RZ is hydrogen, hal o, cyano, CE3, Cd--C6 al kyl,

(a-c4 alkoxy)carbonyl Cl- al kox henvl . . jyolinyl; Rea is

hydr ogen or dny@afwﬂk%ﬁypecmtl‘§9f?§8?tdé}§ﬁ'?%? '\%{e ro dIn pr ovi ded t hat

at-least one of Rea and R is Pgdro gen;, R3 is h @ Cl- C6 al kyl,

CF3, or nitro? RBamaseytical gwpla ﬁap@}npla§1ng:|a00@3 Wm ed that when

R3a is G-C6 alkyl, R3 is hydgpgenyand R4 is halo; and R4 is halo, C1-C6

al kyl, or CF3 prOV|ded that onuy ong| of R3 and,R4may be G -C6 al kyl and

prOV|ded t hat when ‘ ot Bnly one of R3 and R3a-is

hydrogen; or a pharnace pase addition salt ‘thereof, and .
ugnt,, or excipient Yet another

al formu i OR conprising a conpound of

Formula 11 or a pharnaceut gally acceptabl e base addition salt thereof; in

conbination wth a pharnﬁ%eutlcally acceptabl e carrier, diluent or '

excipient. 26 Novenber 2005 WD 024098848 4 PCTI US02/ 15142 Thi s inventi on -

al so provides: the use of a compound of Fornmula H for the manufacture of a

medi cemasit for the treatnent of susceptible neoplasns. Additionally, this

|nvent|on r8¥ qﬁg a pbarmaceutical formul ati on adapted for The treatnent

susceﬁfﬁ & Eopl asnms contai ning a compound of Formula 111.

Furt her Mo is hiftlssgein | Tvas) 10, 4T} afkyl, IGI;JfCtde&xy, QeChadkylthiy, CPr&GHeat ment of
susce t| bl e neopl sng that, co

CF;, (C;-Cq alkoxy. onyl, nitro 8&%2)CH3, N(CH;),, hydroxy, phenyl
substituted phenyl, pyridinyl, thienyl, furyl, qumolmyl, or triazolyl;
| R is hydrogen, halo, cyano, CFs, Cy-Cs alkyl, (C1-Cs alkoxy)carbonyl, Ci-Cs
alkoxy, phenyl, or quinofinyl; '
R? is hydrogen or C}-Cyq alkoxy;
R? is hydrogen or C;-Cs 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.



adm ni stering an effective amount of a conpound of Fonnula |If DETAI LED
DESCRI FTI ON OF THE RVENTI ON The general chenical ter meZONWEMPRM 4L f or nmul ae
above have their usual neanings. 1-0 For exanple, the term"d -C 5 alky)"

i ncl udes t et hyl, propyl, isopropyl, buty), iso |, sec-butyl,
tert-butyl, Ogéfjr? 4;§I , and hexyl noieties. The term"d - Ci%iﬁ?%"s}“% I ncl uded
within the neaning of G -C6 alkyl and is taken to nean nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, and tert-butyl. The term
"C-C4 al koxy" is taken to nean a %}'-04 al kyl group linked to the parent

nmol ecul e thrQugh an. ox om and 3-5 includes the. oups net hoxy,
B B0 1 Foeguta Gt

en
et hoxy, and TEHBYYHER .ngf f & OmpRyndel Fogpula $hio" is taken to

nmean a Ganébhetare by h mgaiosBert ifRcdatindnbh6f Pvepitle ARIpREHEL CABMAGIAGR a sul fur
atom and includes nethylthio, ethylthio, and jsaobutylthio. e term "hal 0"

i st akB ipyEnhepropidet Bharppgsaticsl fogpplation adagied tog e teglanenketm » subst i t ut ed

pheny! " i¥EsphBle feoplBRR-cobifafmlig dtofPo B YormiM B! BithelBi6reSHRSAVehitld ONS are
selected fromthe group consisting 20 of -C4 al koxy, g -C4 alkylthio,
G -G abyludesgpsthebiop Hsttrpimentefguicaptivle magplagmay thatcamprises refers to an

or gani C@fihRiethOuPetrddiVhhhbhnt b6 Ghfpofa dr¥emfma BOXy group is replaced by
sone other subsStituent (RCO). V\hgn X=NH, the nolecule can exist in two

tautomeric forms, 0 -""11'-N h HO N~z NH 25 The present invention

contenpl at es bot h gHrhRERD DS HBN GFqJﬂE Rer6RMounds of Fornula Il

are useful antitunor agents, certain classes of conpounds are preferred.
The fol | ow niheganagchpmisaiesesuistsbin shedhropref abpyadihve egrgsed meadfgsa) R1 i s

oy 4 O orRitmle 8o TP AR AR e B, ol BB IE 1101 07 8) m
i s met higbhutyl, sey-bRyl, kez-hwtyh péntyli apd hexyl moieties. The term “Cy-C, alkyl” is
included within the meaning of C;-Cs alkyl and is taken to mean methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, and ferz-butyl. The term “C;-Cy alkoxy” is taken to
mean a Cy-Cy alkyl gronp linked to the ﬁarent molég:ule through an oxygcn atom, and
15  includes the groups methoxy, ethoxy, and isopfqpoky. Lilcew:i.se, the term “Cy-Cy
alkylthio™ is taken to mean a C;-Cy alkyl group linked to the parent molecule througha -
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;



g) R2 is hydrogen; h) R3 is chloro, bromo, or CF3; 1) _R3 is chloro; j) R3
is bromp; 10 k) R3 is CF3; 1) R3a is hydrogen; n) R4 #&Nmbep200% onp,
methyl, or CF3; n) R4 is chloro; o) RA is bronpo; 15 - p) R4 is nethyl;

g) R4 is CF3; r) R3 and R4 are both chloro; s) R3 and R4 are both CF3; t)
R3 is brom® |messi&l is chloro; 20 u) R3a is hydrogen andpRBussmas4 are ot her
than hydrogen; v) Xis 0; w) The conpound of Formula Il wherein the
conpound is a pharmaceutically acceptable base addition salt; x) The
conmpound of Formula Il wherein the campound is a sodiumsalt; 25 vy) R,
Rea, and R2b are hydrogen and R2 is selected fromthe group consisting of
30 hal o, G - aRkislfjuots an@R2 & dhbxy, cyano, trifluoromethyl, and quinolinyl;
z) R2 and R2b .arg; hydrogen, R is halo or Cy-C4 alkyl, and R2 is Cl1-C4
alkyl or ¢ - ]gl ﬁJEVFO’or aa) Rea is hydrogen, R is C -C4 al koxy, and R2
and R2b are Ciy Q&' alckiko; Additionally, the followi ng classes are
especially preferyed. a) R2, Rka, and R2b are hydrogen and R is selected
fromthe grou% Rt ¥y of hydrogen, halo, C-06 alkyl, C -C4 al koxy,

Cl - C4sal kyl t hjjo, RUGs3ne . SCF3, 26 Novenber 2005 WO 02/098848

PCT/ US02/ 15142 6_{ Cl1- C4 al koxy) carbonyl, nitro, azido, O SO2)CH3, N(CH3)2,
hydroxy, phen§) R isbydiogsnyt ed phenyl, pyridinyl, thienyl, furyl,

quinolinyl, apd R?is3BRkY bron®, olFRe@ and R2b are hydrogen and R is
selection fromthe group consisting of halo and Cl1-C4 alkyl, and R2 is

sel ected from)t h8 §eblegPiconsi sting of halo, CI-C4 5 alkyl, and O -C4
al koxycarbonyjy. R? is bromo;

10 k) R>is CFs;
) R*ishydrogen;
m) R*is chlore, bromo, methyl, or CFs;
n) R%is chloro;
o) R*is bromo;
15 . p) R*is methyl;
@ R*isCFy;
1) R®and R* are both chloro;
$) R and R* are both CFs;
) R?is bromo and R*is chloro;
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,



It wll be understood that the above preferred and especjally preferred
cl asses may be conbined to formadditional preferred 2fhtje izg? y
preferred classes The conmpounds of Fornula Il are antineopl astic agents.
Thus, the present invention also provides a nmethod of treating a

suscept i bW BB sM i n a mammal that conprises 10 adm RCBAUBRIIAG2t 0 a
manurial in need of said treatnent an oncol ytically effective anount of a
conmpound of Forrmula Il. The present conpounds are believed to be useful in
treating carcinomas such as neopl asnsg of the central nervous system
glioblastoma nultiforne, astrocytonma, oligodendroglial tunors, ependynal
and choroi d pl exufCitQnakay)cpiboed) nitrd, Laklos O(SRMCIH) A(CHDmbydoxy, phenyl,
medul | obl ast ona, s¢h 0 meni.ngi oma i ngeal 15 sarconm; neoplasnms of
the eye: basal cef'ﬁsﬁgf&gipﬁ%%?ygéiﬂgn&f?y]CW’ gtﬁp%npg%%fmaﬁﬁﬂg%m

r habdonyosar c olli)BRZ“ red Rtek l@ﬁfdgﬁfﬁ?nd’le’oi}é |sél8<ftﬁj_nglfon{ the giiaﬂld&ﬁfsis?ﬁg ? mtgs ! I
pituitary neopl asns, neop| as gf the thyroid, neopl asns t he adrena
cortex, neoplas nﬁ“do?l*&h‘gkﬁe‘%‘ﬁge ﬁﬁ%;@ﬁ}chqg%gg,@p SHUP ﬁgrﬁﬁpﬁ% H“ghaéﬂ Ciffe
gast r ogent er opancr gii, end @POPLKdxREab}BA.€M neopl asns of the gonads;

neopl asns _of, %Ee head and neck: head and_ 20 neck cancer, oral cavity,
pharynx, Ea¥ilig oodasinedGatiheaboyeprelered apd pspestaligretenet dlarsrsanay be ar ge cel |

l ung car Cctibiied ®TBHh addlidnal pHéYerER i d3ERally pRiTeridRIdkseg€l | 1 ung carci nong,
mal i gnant nesot hel i oma, thynornas, primry germcell tunors of the thorax;

neopl asms  of Thheerapquagsafdioyoda Hare ?W@@?ﬂlééiﬁﬁg"@f& {lhas, dhegpesarfisventionpl asns
of the St aBRlbyid08 aRkRABB uBfink BSulckifc nABABH AT plnal G, GRfpkbkadder

neopl asms of “the exocrine pancreas, neopl asms of the small" 1 ntestine,
ver i f 59 m afyp@itRtiegded msema Breehe! wifhieesiaet pnerrelybtallyeffectivglaoeuaird rect um

neopl asns ; @hmpdifaf wﬁmﬂgﬁpm@@s&tc ul@UrL BYILDAR Ye bicin bR I cell
I enal p

carcinoma, neoplasns of ther pel vis and-ureter, neoplasns of the

bl adder, Ccieigpirasash af naoplasioy eftthe egnimbaspyus Aystend: stidldaspomasmalttiéormeeopl asns  of
the peni s «REARLASHBC8 | Send\aeR! I productive
organs: ngsopl ggns’%[fgot néimiggﬁvt%ﬁggrsl’ B vagiaﬁg@ﬁ(gé) ]%ggr%éﬁgq?’ﬁﬁéeﬁcer Vi X,
addenocar 8imusmewnalfemers.gpdduliodantous sclovanimn ramgsma, mgymegebl ogi ¢

sar cogRs; EaRlA80Ra s dr i Ol GRSk et AR ARAD Bl Gl noipasal ce | |
carcinoma, squdnous cell carcinona, dernatofi’brosarcons, Yerkel cell t unor;
mal i gnant m2Bndpe.aiitelone@omd(e HRFHBEBAS nRPTdshiSOLht td@dcinemghaisony;

neopl asns_of. ne a of t .t sSsue;, ost eogenic sarconma, malignant
rbrous R fcoBds Mbmaieos eHhigia. BRRRSREOLEe BB Bionm 1 ve
neur oect odenplaains bflthempuroanigteaygenpneopkeont alths gafrodnigopaacmitipoi et i

Pyt e MUELEoR ARt ool B o o NS g S i g © el ol
| eukend a/ hgokphmrs, oral keadty, pharphrplaney| édontogerke minurs; heoplagme ef theltiestien a,
HodgKI 1 o1 4o R B eh ho RITES: B Shalf Sl P L, 2N

s 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



children: acute |ynphoblastic |eukermia, acute nyel ocytjc Ieukem&@%m
neur obl ast oma, bone tunors, rhabdonmyosarcoma, Iynpho rs.
particul ar, the present conpounds are believed to be useful in treatlng
solid tunors, especially tunors of the 10 colon and rectum It is preferred
t hat the NUM2OP88HH be treated by the adm nistration of PCh@seaspounds of
Formula Il is human. The conpounds of the present invention are acidic in
nature and accordingly may react with any of a number of inorganic and
organi ¢ bases, including am nes and duaternary anmoni um bases, to form
pharmaceutically acceptabl e base addition salts- It 15 is preferable to
convert t haelamtmonm@kism% offib¢ batleand boft tisshdr@iteogehirsicmulihaighdt fideeept abl e

base addi t,i. %al ts fod'é ease 3%’ .adm ni stration when aq eoHS sol utions of

the subj edPIOEHRBY FRAAIACPI FWRY S SFRU BRI rﬁe\m’ﬁ%ﬁ%ﬂ?ﬂ de98%n react with

basi ¢ mat einpiabfcent; hedptasma bkigb heh@mbgicticystathkaldiassfadtic RydiBhead, atiydr oxi des,
wi thout |imtation, sodium

car bonat es, carbonat es i ncl udi ng,

hydr oxi de,™ %egﬂglﬁ’fl(?%‘? Gy Nf’é‘g?rﬂﬁr Y lsRphasyticlayiemisntid. iy and xi de,

lithi um hydédig@milytp h&:ﬂa,f:abmtwmsm?w hi&alid ¥aidtGaNbAbhe, sal ts such as

t he corr(se(_i di ng sodi u ot assi um hi u or cal ciumsalt. The sodium
and pot as (81,#1 Feaseapon- %‘%&E‘l siymphomisemas call leuksmigpimd geqmasamiofes sui t abl e
for form ngigshisudlRaphdblafR1dkeBEL ela&wc 1duBrhibd b BhihAGRk, 'b%n@nd
aromatic anmines, such as nethyl am ne, ethylam ne, propylam ne,

i - pr opy| arfiRes: tRsomyptaromsnimpeorpas Tenal e sh paitewleh Heamsee,  di et hyI ani ne,
di et hanol gl i
pBids dlebeRA%E &me ag@ﬁﬂ ﬂﬂea&p%%km ?ﬁgﬂllyﬁ%yl e ne

pyrrolidine pi_peri di ne, hol I ne
tripréByl &ﬁ‘oﬁ@ﬂd gateAudE is@reﬁtmd thyy uthednmmalqg ba Utathfbbyah@i admsipgratnsldfne,

especi al | ¥heldmomndsRit 8BMhila TH Ry - or  triethylam ne, but particulary
i sopropyl am ne "and di et hano}f[ar nine. 30 Exanpl es of quaternary anmoni um

bases are in gdhetanpaunds ofshe pessnighventioh awmmidiviin mise and accoolinglxampl e t he
Lri et hyl Derey T AR A iR of esele B ARA YO RE S Bl obae
PCTI US02/ Hsdddagy apanqnaee basks tmivnn phargateuicaltyr actdpeabler aseddajtoatshiyd. dnnmoni um
o o8 ol TR Rl OB HRERA I RS, i1
in the ar tbase@ddxilmlszﬂgs fortdase dﬁ-aﬁjbiaﬂmybﬂ whtreapbausisblotansid s sabject Formul a ||
o€\ SRS RASIBLRS, 3 ABRLFPLBhSIaeBstLl R et Lo e,
as il | ust rakab dheitad- drhﬂcahﬁs)éahbmemg hgdrbsides, cafbehaied 4nd bicathoftites ifAudifgga, R2Db,
R3, R3a, Qv 9«01'1%411 a%or?,ss \ily om , sodium carbonate, potassium hydroxide, calcivm
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



defined and Zis OH, d., Br, nethanesul fonyl oxy, or

trifluoronethanesul fonyl oxy 10 Synthetic Scheme | Whe#f Hoyemier209%e
correspondi ng benzoic acid is coupled to the phenyl sulfonam de under
standard peptide coupling conditions well known to the skilled 15 arti san.
Speci f i caM0A2/0p48¢8 phenyl sul f onam de and the benzoi ¢ aci BCEE®2etdpl ed in the
presence of a peptide coupling reagent, optionally in the presence of a
catal yst. Suitable peptide coupling reagents include

N, N - carbonyl dii m dazole (CDJ), N, N- 8di cycl ohexyl carbodii m de (DCC),

1- (3-di net hyl ani i nopropyl ) -.3-et hyl carbodi i m de hydrochl ori de (EDC), and

1- ( 3- ( 1- pstracihilachivoy urpeatipy by tha trehdiylakyldtabhicindatiGBERGso (RO Pol yner
supported forns of. EDC (Tetrahedron Letters, 34(48), 7685 (1993)) and PEPC
(U.S. PatBRICMEL9M763) have been described, and are very useful for the
prepar ati on offhe édispodndindEtdseeht ihVRtif AsEH fbﬂﬁ&f@ﬂi)} B&thodsietl &thbwen cat al yst s
for the coupli g,react.i on include NN-di znet%y -4-am nopyr.idi pe (DVAP). All

lin
of the rdagififordipaty st theart; Henprally, the Mbenzopllplsitylsuitgpimides oY,
di chl ar ormhan g arptbsurf Wd&hpﬁr%téﬁbpi%rﬁftél{; Abctidic@pBBBisubnadindediigt hyl et her
and are stirred for froml to 72 hours at a tenperature of fromanbient to
about t hemearrRiiaidl e srbatitaied banzgic acifor bgizisricid dergatiye 88 Hgaigddathet may be
i sol at ed fhiowiSd RAGHRE. AT abiaiEd ﬂ’eRa,riea,@P‘a,'ﬁﬂﬁi*,laﬁaW%aggfebiah les, and
purified by chromatography or 26 Novenber 2005 WO 02/ 098848 PCT/ US02115142
crystall idfé@qd@ﬂd &ds 9%@@2%{19‘3‘5?“3&8@@@@{, oyiluerogsthppesplipiiyt r eagents are
enpl oyed, they nmay be conveniently renoved fromthe reaction m xture by
filtration. Alternatively, the sulfonam de may be reacted with a benzoic
aci d18er iSyathetiesSchemeh as conpounds where Z is chloro, brono,
met hanesul f onyl oxy, or trifl uor onet hanesul 5 fonyl oxy, i e, presence of
an aci d scavenger (iuch as pyfidiRe, triet hylzgm' ne, oﬁ resin,

3

opti onal g he @r ‘ Rie.r eagenfs at'e_ectnbiRed, and
products iSsp cdW M sant Zal | descri bed s ) @- in the art
woul d appre s t@at conmpound | H e o S NHAB sze
prepared Bs ilJustkated in Sche RP a, R2b, , R33, and

R4 are 10 as greviously defined. Synthetic ScheRe |1 15 An appropriately
substituted benzan3idine is reacted with sulfonyl derivatives, such as
conpounds where Z' is chloro, brono, nethanesulfonyl oxy, or .

trifl uor omet hilfhes dl it OBl Heyprrespandibpbeprais agid & cobpladhicibé d scavenger such as

pyri di ne gy b BRSNS, o Blaad BASLCoL AR RonBRLIANA Lk o fPEGRLESENCE Of 2
catal yst. e reagents are conbined, and products isolated, essentially as
descibbedrisupripecifitallihthe pbepylssifomnbdrmdite: moras acib emzongedioite deri vati ves,
benzam d Ippe%gﬂce %f'lil I)éf)@iﬁ!: 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



derivatives and sul fonam des are either commercially available or may be
prepared by nethods well known to the skilled artisaré® DevergbeesB@t 2005
WO 021098848 PCT/ US02115142 10 PREPARATION | 2, 4-di bronobenzonitrile A
solution of copper(1l) cyanide (2.32 g, 25.9 mol) in anhydrous

di met hyl stMMG@Q0P$d8 (50 znlL) is stirred at 60C, and to thcI/gwdesion i s added
tert _butylnitrite 5 (7.1 nm, 59.7 nmmol) all at once. A solution of

2,4-di bronpaniline (5.0 g, 19.9 mml) in anhydrous dinethyl sul foxi de (30
m.) is added dropw se, via cannula, ©®o the m xture. After the addition is
conplete the reaction mxture is stirred for 1 hr, cooled to 45C, and then
treat ed stystalligativntal n&desdalil or([@®Qredi Whete pobynmir-butielsedgatte are etripldyedact i on

m xture i,s. cooled to ient | rature and extracted with 1:1 ethyl

acet at e: ﬁléefé’ﬁ‘é%f ﬁo&ve%‘ﬁ’%wrff?‘.w#“ﬁ cé%a%(?"rfé“d‘gutg? E%ﬁﬁfé "™yers are washed with
wat er (100 miphanstiveit the dtBchamidtaniyde rsodt withGlbettdideid ddiVative)sucllr i ed, :
concentrat ed under redyce ressure gnd the residue sub'ﬁcte to silica
gl chr ofRESRRCHRRIeES 413 Iy Soa e e aest Y TR BHPEIRSE by 15 20
acet abe. foriyR&y)if e pr@BhdRIofiaf BcidEAMHGEr DECasGTbine adetyignme e abhdiat ed under
reduced E%;Blessure to provide the tjtle conpound éﬁ} 61 g, 31%vyield). np =
76- 78C FHIE- opiopallinghe prgence oiReplalypy | IbRrepzents e Ao BT ES aci d A
stirred S4omRRNSkaBialy asddeferibedpp@benzonitrile (1.57 g, 6.0 mmol) in
sulfuric acid (6 M 150 nL) 1s heated to reflux for 3 days. The reaction

IV ! Y,
mxture i s cobretklrs\ip theqet el aprectafs e camppwnds pFarmals Ievheregi®sd with
et hyl aceifngy belprépalet #lidlustrdie@ i QAL BWheR AR R™ YRS RET, anyRSHed W th
wat er (100 ni andPsaturat ed aqueous sodiumchloride (50 nlL), dried,
concéft r a6 Bgviopshedelgdi ected to silica gel chromatography, eluting with 25
“chl orof orm cont ai ni ng 0.5% net hanol and 0. 1% acetic acid. Fractions
contai ni ng product are conbined and concentrated under reduced pressure to

provi de ShethetictSchemalpound (0.81 g, 48%yield). np =171.172C ESIMS: W =
279 (M -1). 3%’3 o R 2 ﬂ N R
' i . | 3a
: Rl S\\. ' . R3a_ R ﬁ\'N R
Wz + HN 2 0.1 3
R Z R R , R
RZa ' 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.
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2- br omp- 4- chl or obenzoi ¢ acid A solution of sodi um nitrd&Noyembe12695 i n wat er
(15 nL) is added dropwise to a stirred ice-cooled m xture of

2- am no- 4-chl orobenzoic acid (5.00 g, 29.1 mml) and 48% 5 hydrobromc

aci d (150wwidsopss4svat er (150 rnL). The reaction m xture pcr/ssoensier for 2 hr
at 0OC and is then treated dropwise with a solution of copper(H bromde
(7.81 g) in water (20 nL). Upon the conpletion of addition, the reaction
mxture is allowed to warmto anbienigtenperature and is stirred
overnight. The reaction mxture is then extracted with 3:1 ethyl

acetate: hexane (2 x 400 nL). TherepErAwONOr ganic |ayers are washed with 10
sat urat ed aqueous sodium chloride (200 nm.), dried, concentrated under
reduced pressure, and the resi &tsiumpplepeedio silica gel chromatography,

eluting with cﬂlsalhe&%freogge?@@hﬂa@@ 3%, @?9%&9} indfydlom? aceti c acid.

Fractions containin are conbi ned and concentrated under reduced

pressure ﬂ@eﬁmﬁwfa@g@ 90 mlitis eireed ARG drnd 4o this sglutivnds added @y-butydnibiie =154- 155C

ESI MS: g n1 3 d t hyl
ester E’ﬁ“b%(?/p ] %{Ys%lb?on;ﬁmgpﬁ 2 598'8_%1br§rgégghﬁrﬁgff? %bgg%ﬁig%éﬁ Ied rﬁ 3y1
chl or of or mhﬁmhaﬂmeﬂ(ymﬁomf) (30(niltr)|1m@iﬁh®ﬂ®pw§s¢ )wzdvmwin;ao Hem@xfuge. added as a
2.0 M SO' Iﬁ%%tﬂ@aﬂd}n&ﬁﬁ &ﬁleﬁe{l&lon Pn%{t@re% d@r 1@&0%% tc} ,e %t ure and

stirred fo utlon I'S concen in Vvacua, an e crude is
chr omat ogtap trerde(bﬂmslylw@aﬁl‘gHCl (Somﬂa%mca@mes 1a646) thc@hd tion nDHZEI2. The

pr oduct 180C ES le 214
R L N e R L
3, 4- Di.br ofthe @mﬂngddsmgahMyjem:dré washdéw(tﬂ @varar()mﬂ nfll)cinil edtirated aqmsmended in 40
m.  of 30 u ture is stirred. Acetone.is added
S owty,  Hony SRR A Rt bBr S b PRI 0 10
Thi s addi tubjuetedso AGcdNpV eirbmttoZ@iy, eMEADRMDREEAS: difalrihiSHanh DS54 2thyll 2

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



exotherm c, with vigorous bubbling. The reaction is stirred at room
tenperature and nonitored by ESI-MS. The m xture is c%@@YﬁW%@QO%y rotary
evaporation to renove the acetone, and a solid fornmed. The solid is

coll ected by suction filtration, washed with water, and allowed to air
dry. The meterobgsss i s used as obtained, without further Bcpwsidismation.

ESI Ms: 312, 314, 316 (M+ -1); np 169-171C, |lit np 175-176C Huntress, E.
H; Carten, F. H J. Am Chern. Soc. 1940, 62, 511-514. The conpounds of
PREPARATI ON 6-15 are prepared essentijally as described in the procedure of
PREPARATI ON 5. PREP. Product Mass Spectral Data #(me)

63- chl or 0- 4- f | uor o- phenyl sul f ongrEPARAERDNG: 210 (M+ - 1)

74-1 odo- phenyl sul f onam deESI MS; 284 %Pr -1) ESI W 224(M-1; d, C1)

83, 4- di chl or ophenyl sul f onani d%b’é’l‘&j”? r("Rﬁ“zTcg 1, 37C1) and 228 (Nt 1; 37C1,

37C1) 94-i sopmydm@ﬂydmmﬂ@(mmgﬁn%w&mﬁsa@&a%oﬂmse toa
104- et hyl phenyl sul fonam deESI M5 m e

113- t ri f I¥iFEdicecrged HHdW 08 %Wh@@é%}zm)ac@z(ﬁ 0P g129. } yumot) and 48%
123- f lsuorigapipringt sdid [1803M)3R 'é%{eﬁ/gs % ([%reaélt)on mixture is stirred for 2 hr at

13t ol uene- 3-sul f onam deESI'M5 143 bronophenyl sul fona| ni deESI M.

237 (M -O¢ a&%&llmn&mﬁéwpwmmmwm% sppperBbronyde (1.1 gDinPRISPARATI ON 16

2- chl h 24. 2
2- ! )olrg (%Ngﬁ? Mbaﬁnz ;@egﬁ% ddcsergofmgl?aop rteér}aac%oﬁ %%&395%%{5 )%31?{09

1, 3- bi s( cﬁﬂﬁh@!ﬁiﬁn}vh@@mlmdd} plregskeaverni ght. 9'91& rgaCtIQH @Xtﬂmth)?n extraced thami ne
(12.5 | nly.q &R a@&ﬁt@ﬁ&&h ?124@0 %noxﬁgﬂbﬁéﬁ&g&ﬂxg‘{ﬁéﬁ%e lfvlﬁﬁhﬁzégﬁl\{ acuated and

purged three tines wt ar bon I"'oon with carbon
nmonoxi0de sgwsatddsiquerssl sedpumghlotidé (200 M)mbmnmnabcd dedeatredveqshpeeseure, The

reaction anHItﬁiat I&eisﬁbsig(ggi CLll?cta ggpc%:({lﬁgt?é ﬁ% el!ﬁ{nf%tbg(gl%r%%n H20 (50 m‘) I s

added. The m xture i ract The conbi ned
organic Icayemgalﬂ@mdmiami ao&éﬁ%\mwmd X adtiouecdntaini29 frodud@<02/ 098848

PCT/ US02/ 15142 .1 ated nd chr t h 0- 3%
Et OAc in cﬁ)gl)%)glﬁ% an d‘ &e&ﬁfra%??gg 168 uce presstire oprow};'ie?hneﬁt%% %Bounc(ii (WO& 0
59% yield). :
15 mp=154-155°C

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



of methyl 2-chloro-4-nethyl benzoate is isolated as a colorless oil. ElMS W
184 (W35 d) and 186 (M ;37Cl). To methyl 2-chl oro-4- %Pe‘t'%‘gﬂ”l?@ﬁ%%‘ie (1. 00
g, 5.42 mol) in THE (10 m_) 5 MeCH (5 nL) and H20 (2.5 nL) is added 2N
LiOH (8.12 nmL, 16.2 mmol ). The reaction mxture is heated at 50 C for 2.5
hr, cool ewdm/opssaesn t enperature, then quenched with 5N pH(R2/2skanl). The

m xture is concentrated to renove the THE and McOH_ A white precipitate is
formed and is filtered. After drying, 0.922 g (100% of 2-chl oro-4-

met hyl benzoic acid is isolated. ESIMp2z W 169 (M-1;35C1) and 171 (M -1;
37Cl). 10 PREPARATION 17 4-(tent-butyl di methyl

silyl Oxym&ﬂ&ﬁhﬁbﬂlﬁlwﬁgi&Msdﬁbblﬂ?l‘mé eayphaneod & apanktgeratid.«46 g, 20 nmol )

is dissolved in M treatedvg th .

t er t - but yRORPFEDRFSE Syﬂamlwtua%ls cprpeniategt byyotagy HARPRLARIIIINGHS ol e (1. 50
g, 15 22cQ0m9Bhd a @id 'f&ﬁﬁﬂit AP sYtALMEMectod Byeé’uc@&z ﬂllhauélhwaﬂ@aeﬁthon mxture is
diluted with Et OAc (100 and washed with 1. 2 x.50 m). The
organi ¢ M‘ﬁé@eﬂfﬁd@llﬁ?’?@& a(rl@@lscrﬂ)e mategigl isgpsedias O&F?d“f‘@oﬁﬁw gd to yield an

oi . Ehe HrpdioR) ESMS @qw:imeﬁhdmﬁllsltlﬁ@%gcphbmu ncdﬂmmts@gﬁaﬁfeys (40M Si Q2
col um, el uted at hexanes: Et OA A white solidis

obt ai ned H-#.;X2rign, fm Afhncdrhemw% 19@5r52|6$115/1é 288 1 (MH+H): np 117 20 118C;
1H NWVR (CDC13 ( 0.97 (s,
AT (21‘1113 go;Z obitdd %PP%%%&% 1% ar prebarefesSEntiall} as5des@ibd in

N-(2, 4- dltbfhlbrgwdb@rviB?E)’ARA(Iﬁ@Nti butyl di et hyl si |yl oxy) - phenyl sul fonani de 2
5 To a s g—sotutton—of—2;4=drchtorobenzorc SematDss) i dry

di chl orcLP‘R;Er?ane (10 mJmmol ), %Iﬁs‘gsb 2

4- (tert-jbutyl -|di met hyl si | oRyjipdienyl sul f onani de (1 0 efpel s added ih one

portion #—e%—i—enoed By EBC (1251 Db—eeq—and—HirnaH o

N, N- di ngt hyl - 4- aﬁ%&oﬁ%fhfoﬁ%p???yguﬁ%ﬁ?% . IThe WFSIEW %Mvi 80r ous] y
stirred [under |ni trogefodoqthedfsitfonagi@dscent r at ed UBSBMIS: Re@ﬂ‘f@ﬁ prespur e, and
t he resildue D rtitioned betwee ot h\ll acet d \wwnat ar gani c

| ayer i9d washdd wi QW”‘F‘WIHSPBP‘HE’ fenamidgej g (4?@%&”%4(&4 53 %f?lf hen the

conbi neq aguedqus phases extracted with eth |aﬁ§EZGB(M 1(3€m3&§)arMQQUﬂml).
The conbined lorganic layers are finally shed wi th watey and satprated
aqueous {sodi um 26 Novenber 2005 WO 02/ 098848 PCT/ b3 1@14(231)14 chl bri de,

dri ed oVerosodi Um SffchdohyigitaycRRGaREdeAl €0 [UndersiipdUsedoRiesgure. | The
residue | is_ purified by Si ica gel chromatrlgLap_%o_L_ausj_au_A_LaLun i f
necessarly ¥ desi r ed4-cthsiphggylsulfonamide IMS m/e 184(M™1)

.)
'E

11 © 3-triflnoromethyl-phenylsulfonamide ESTMS: 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,



We 458.0 (M - H; 460.0 (M+ H. 5 The conpounds of PREPARATION 19-21 are
prepared essentially as described in the procedure of26PREWARATEEH? 18.

PREP. Mass Spectral Data #Product(nfe) 3-Brono-N-(2,4-dichloro-benzoyl) -
EST- M5 ml e 19phenyl sul f onaxni de409. QM -H) 4 iodo-N- (2, 4-dichloro-benzoyl) -
EST- M5 m waaBpbszmy| sul f onaxni de455. 08( M+- H) PCT/US02/15142

4- Bronp- N- (2, 4-di chl oro-benzoyl )- ESI-Ms nife 21phenyl sul f onam de

'409.0(& 1) General Coupling Procedure To a stirring solution of the
benzoic acid (1.25 eq) in dry dichlorggrethane (10 10 nLlmol), the

phenyl sul fonam de (1.0'eq) is added in one portion foll owed by EDC

(1. 25- 1. 5£iRekkd,@Bhkchiritéd And chiddudhdoftpHBI With ba%ﬁﬂ%mm{%ﬂaﬂéanwg &gemui v) . The
or

m xture is_vigorously stirred under nitrogen ) hr, concentrated under
reduced pPEBsvie-chpra-drmehylbeagoaieis ispdated asiagplodes oilnWEES avh {84 acet at e and

wat er . Theyergani,g 1kawercp. washed with IN hydrochloric acid (4 times, 20
m ./ mmol ), then the conbi néd agueous phases extracted 15 with ethyl acetate
(twice, 20 il hersiethyl Zrpioredrpethdbienzogia -0 &.2y/@memel) i THRADIDYLMWashed with

wat er and ﬂLEﬂan | [ 4 ke i fate and
concenetar a%%giﬁjug er rggﬁgggggrﬁ‘ géé%%&%g’ébgggfl%% fnké%}ﬁg&eonzﬁgﬁeg%% to silica
gel  chr ométtogrisidaedat ST et A6 bi,zatled v iobmricepessae ytharqudadied sith 526 Novenber

2005 WO O | L T f 1-84 are
pr epar ed i@gﬁ?‘?@?ﬂ a?gé 8%56(]:1 ?%%8&? aﬁec{}ﬁiré%%g%gﬂ% &grl\g%e 'u?‘ e E?AI\/PL EMass
Spectral DatipitaPrsddogdd-aveis filtered. After drying, 0.922 g (100%) of 2-chloro-4-

IR TR T T L TR U T
N-[2,%3 di chl or obenzoyl ] -4-M5(ES): 360 [ M H - 3 nethoxyphenyl sul f onam de
4N-[ 2, 4- (Hor onobenzoyl ] - 4- et hyl p%@ﬂ%ﬁgw i de ESI M5: 434 Qvr +1)
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 ﬁhally washed with water and saturated aqueous sodium




N[ 2, 4-di bronbbenzoyl ]-4-tert- ESIMS: 476 {M+1) S bt :véll phen sul f onam de
6N-[ 2, 4- di br onobenzoyl ] - 4- chl or ophenyl sul f onam deESI N-[2
br ono- 4- chl or obenzoyl j - 4- ESI Ms: 388, 390(M +1) 7 et hyl phenyl suI fonari ai de
N- [ 2- br ono- 4- chl or obenzoyl ] - - ESI M5s: 408, 410(M +1) 8 chl orophenyl sul f onam de
Nl 2, 4- di chlgoneksnzoyl | - 3-chl oro- 4- ESI V5. 380a&- 2), PCT/US02/15142
9f | uor ophenyl sul f onam de382(M ), 384(W2) -
N-[ 2-chl oro-4-nitrobenzoyl ] - 4-ESI M5! 373a&-2),
10chl or ophenyl sul f onar ni de375(M, 37 &+2) N _
[ 2-chl or o- 4- br onrobenzoyl ] - phenyl sul f onam de ESI MV5: 372(M 2), 11 374(M)
N[ 2- met hyhidad aesmReNsRAMn she il sscb el pla&Ibddoed 3oR08: Zhe rebidus54(M N
[ 2-chl oro-4ni t robenzoyl ] - phenyl sul f onan deESI M5: 3390&- 1), 13 341( M +1)
14N- [ 2- c i BFiicdbysibitsisbehreppipeuptysr pgstalligyiamit mppessary or destred. "ESI-M
br omophenyl 344 ¢ grenirdgsp; i, 454(WH1)
N-[ 2- chl or o-4-ni t robenzoyl J- 4-ESI Ms: 417(M2), 15
br onophenyl sul f onam de419(M 26 Novenber 2005 WO 02/ 098848 PCT/ US02/ 15142
16 N-E2-chlor I
16f | uer Opheny?s u(fon{ %g?dr%rbg'@ﬂ}}uﬁ'lgﬁ 13 a?bgfqgﬁﬂ*fcc@ssenuaﬂy as described in
the procedure of PREPARATION 18.

PREP. Mass Spectral Data

# Product _ {m/e)

o 3-Bromo-N-(2 4-dichloro-benzoyl)- ESI-MS m/e

phenylsulfonamide 409.0(M*-H)

2 4-Jodo-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.



N-[ 2- chl or o- 4- br omobenzoyl | - 3- ESI M5: 406( W 3),

17chl or ophenyl sul f onanm de408(M -1), 410(M - E1) 26 November 2005
N-[ 2- chl or o- 4- br onobenzoyl ] - 4- ESI M5:  402( M+- 2) , :

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

4- br onob - 4- ESI V5. 382(W2), 19net hoxyphenyl sul f ' 84( M) N
[ 2-chl or %%‘%ﬁ“gbenzoyl ]-4--ESIMS: 369( M+ 1), 20net ho%%‘%&?’s‘%l fonan
i de371(MF) N-[ 2-chl oro-4-nitrobenzoyl]-3,4-ESI M. 407( M- 2),

21di chl or ophenyl sul f onam de409( M), 41%1( 1} +2)

N-[ 2- net hyl - 4- chl or obenzoyl ] - 3- ESI M5:"342(M 1), 22

~chl orophenyl sul fonam de344(M -1), 346(M'-1) ' o

N- [ 2- net hyl -ThecpmpeundepiAoN A YPLEE & 8kargpropgsd pesantiply as described in this

met hyl pleaylpsaded@aam de[ M H] - i ons observed: 23nz/z 342(35C1, 35Cl), nZ/ Z

344 (350,.37Cl1l) and-nnlz 346 (37Cl, 37Cl). N[ 2,4-dichlorobenzoyl]--3,4-ES

Negative | on M5 di bronophenyl sul fonam de[ M 111- ions observed: 24m z 322

(35C1) ExwMpr®/jz 324 (37CL).  N[2, 4-di chl or obenzoy} | - BindsSpdiwal Bixa
trifludrongthyljphenyl sul f onam de395. 94761395. 9469
'N-[ 2, 4-{di chl or openzoy! | - 3- f | &88Bhenyl sul fonani deEBI MS: 26%e) )
245 ST T R PG S AT BT Mo, 1
N- [ 2- mdt hy B- 4- bfr Brid¥edishigiopengoriisi-widorophenyippifonamide | MS(ES): 362 {M-H] -
' 2 | ' N-[Z,Mchlorobenzoyl]# MS(ES): 360 [M-HJ
7 methoxyphenylsulfonamide ‘
4 _ N—[2,4-dibromobegzoyl]-tl—mefhylphenylsu]fonamide ESIMS: 434 (M* +1)
s N-[2,4-dibromobenzoyl]-4-terz- ESIMS: 476 (M-+1)
_ butylphenylsulfonamide
6 N-12,4-dibromobenzoyl] 4-chlorophenylsultonamide | BSTMS: 454 4560V +1)
. N-[2-bromo-4-chiorobenzoyl]-4- | BSIMS: 388,390(M"+1)
methylphenylsulfonamide
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-bromobcn_zoyl]—phenylsulfouamide ESIMS: 372(M"-2),
374QM7) -
i N-[2-methyl-4-bromobenzoyl]-phenylsulfonamide ESIMS: 352(M"-2),
354M9)
3 N-[2-chloro-4-nitrobenzoyl}-phenylsulfonamide ESIMS: 339(M™-1),
. 341M*+1)
1 N-[2-chloro-4-bromobenzoyl}-4- ESIMS: 4500M"-3),
bromophenylsulfonamide : 452(M"-1), 454(M*+1)
5 N-{2-chloro-4-nitrobenzoyl}-4- ESIMS: 417(M"™-2),
bromophenylsulfonamide | 419(M")




chl or ophenyl sul f onani de387. 9, and 389.9 (W 1; 2879Br, 35C1; 79Br, 37Cl;
81Br, 37Cl). N-[2-net hyl - 4- br onobenzoyl ] - 4- ESI M5 Ve 366200Naysmber 2005

29net hyl phenyl sul f onam de, ~ 368.0 (M- 1; 71 Br; 81Br)

N- [ 2- br ono- 4- chl or obenzoyl ] -4-ESI M5 W 430.0, 431.9

| net hyoxywardemskiphenyl sul f onar ni deand 433.9 (M- 1; " pcB0OS@Bs142 3701,
79Br, 37Cl, 81Br) N42, 4-di br onobenzoyl ] -4-ESI M5 W 473. 8,

met hoxycar bonyl phenyl sul f onam de475.9, and 477.9 (M-1; 3179Br, 79Br, 79Br,
81Br; 81Br, BIBr) N (2-brono-4-chlorofgenzoyl]-3-i ethoxycarbonyl -4-ESI M5
rul e 459.9, nethoxyphenyl sul fonam de461.9, 463.9 (M--1; 3279Br, 35Cl;
81Br, 35C1; 81Br, 3701) N-[2-bronp-4-chl orobenzoyl J-4-tert-ESIMS nle 428. 2,

but yl phényl sul fénam de4ﬁq2-21ﬂoﬁﬂdbfbﬁﬁab3nzo§3@14r (M-1;| 78BIMS: %W—B)J,Br 35C1;
Bl Br, 37Cl ¥&[2|4-dibronp nzo%eL hoxycar bonyl 4 ESE%% | e 593 9,
506. 0 mpt hoxyphenyl sul f ondWPreRenylspfe 0; 34( r[-; Br. "By,
79Br; 8aBr, 81Bf) N [ 2- Neblamordd4 Bfog[mgga;% | - 3- chijor espsAokpe), 40¢4. O,
fl uor ophenyl7sul fonam de406. 0, 408.0(M 1; 798r 353501 1Br Bt Br,
37Cl) 26 Novenbér 2005 WOCHorpb@sispipemdiso2115142 4%9%% D4
br onobel zoyllsj - 44 ESTVE NI hER Foffithbenzoyl}4- 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—[2—methyl-4-chlorobenzoyl] 3- : ESIMS: 342(1\/[' -1),
chlorophenylsu]fonannde ‘ 344(M-1), 346(M™-1)
N-[2-methy}-4-chlorobenzoyl]-4- . - ES Negative Ion MS
7 methylphenylsulfonamide . B [M-H]J ions observed:
23 , m/z 342(P°CLIC), msz
344 (°CLYCI) and m/z
346 ¢'C1, 7'CD.
N-| 2,4—dich}orobenzoy1]-3,4— ES Negative Ion MS
" dibromophenylsulfonamide [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




36i odophenyl sul f onam de450. 0 (I\/{ 1, 79Br;

N-[2-r1

net hyl -

81Br)
. 4- br onobenzoyl ] - ESI M5 mle 366.1 an
37met hyl phenyl sul f onam de368. 1 (I\/} 1, 79Br; "'Br)

d 26 November 2005

N-[ 2, 4- di br onbbenzoyl ] - 4-i odopheny! sul f onami deESI M5 rul e 541. 9, 543.9 and

545. 9 ( M+wWD,02/088B#8 3879Br ;
N-[ 2, 4-di-chl orobenzoyl ] -4-i odophenyl sul fonam' deESIMS me 454 (M -

"Br, 79Br; s1Br, 81Br)

PCTAUS02/15142

35C1, 35C1) and 456 (M 39_1;35C1,37Cl) and 458 "N -1;37Cl, 37Cl)
N- [ 2- chl or o- 4- br omobenzoyl ] - 4- ES Negdti ve I on MS i odophenyl sul f onam de[ M M

I ons observed: 40rrtlz 498 (79Bx, 35C1},

1.

nilz 500 (81Br, 35C1) and nriz 502

(& Br, 37Cl1). N-[2-nethhyl-4-chlorobenzoyl]-4-ES Negative lon NS
met hoxyphenyl sul fonam' Nt vbeithy- &Mmobmsaﬂ}md 41m g 338M85@1386@nd rnlz 340
CO. MN-[2-nethyl-4-chlorppbenzo % SNegatlvela g&
f I uor ophenyd sul{f onani de| lﬁggf hie %‘ﬂ CHOBERING Cd: a2mi 2 g% &R b 328
(37C1)} N-T2-net hyl - 4-chl orobenzoyl] 4-ES Negati vej | étB:MCI; 9Br 37C1
br onoplenyl sul fjonam de[ M H ©~ i ons observed: 43n7/z]{386 (g B§7 5Cl),inilZz
388 (81Br,35Cl1){ and nilz 390 (81Br, 37cl) 26 Novenber 20 02/ 098848
PCTI USQ2T115142 19 N [ Zyeidiilyi4-6bhebaRenrayl | - 2- mpt BERYS nA-Jes.0Magat i ve | on
M5 net hyl p#enylisul f onam de[ M H - ians observed 44hz/ z ?flgg (%1530“)13 ahd nmhz
methyiphenylsulfonamide 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 79 79 81
Br, “Br; "Br, " Br; -
Bpy, 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 m/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,’ BSCI;lBIBrg




354 (37Cl). N-[2-nethyl-4-chl orobenzoyl] 3-chl oro-4-ES Negative Ion VS
met hyl phenyl sul f onami de[ 1\ 4-H - ions observed: 45m z 3@%WQ‘E%IFDGBQQQE) m z
358 (35C1,37C1l) and mz 360 (C, 31°'d).

N-[2,4-bis-trifluoronethyl benzoyl] 4-ES Negative lon M

46f | uor opheamzlossskd onam de[ M H] - i on observed: nlz 414. PpCT/US02/15142
N-[2,4-bis--trifluoronethyl benzoyl]-4-ES Negative lon M5

47met hoxyphenyl sul f onam de(M H] - ion observed: mz 426. N-[2,4-bis
trifluoronethyl benzoyl]-4-ES Negativeglon M

48net hyl phenyl sul fonam de[ M H] " ion observed: nlz 410_
N-[2,4-bis-trifluoronethyl benzoyl]-4-ES Negative |on N5

br onophenyl sul fionam deNNehhéthilansombsem@dd- 49 m z| AZIMT ABr4788ndd nf z 476
N S R e g L P
N-[ 2- mgt hyT - 4-chl or Obejvzr]whamﬁﬁoﬁie&%&éwps-l on M5 | ESIMS m/e 366.1 and
trifludprongt hoxyphenyl sul . f onam e[ M H - 1ons obsefved- 51ink 392 (B5Cl1)
and nz{z 394 (37Cl). nesfiiehenylsdfyganide 02/ 098848 I3é§-'1l Sd>/ 85189 po
MR Rt R e e e nie
466 (3%Cl, 37C1)| and iz 468 (37CL, "C). and 545.9 (M-1;
9By 818y PRy Sy
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;7°CL, Pcp
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 (*'B1,CI) and n/z
390 *'Br, *'C1).




N-[2,4-bis-trifluoronethyl benzoyl]-3,4-ES Negative lon M5

53di f | uor ophenyl sul fonam de[ M H - ion observed: n7/z4%8 November 2005

N-[ 2- met hyl - 4- chl or obenzoyl ] - 3-chl oro-4- ES Negative lon M

fl uorophenyl sul fonam de[ M H] - ions observed: 54nmz 360 (35C1, 35Cl), mz 362
(35C1, 37CWo epidssasi z 364 (37Cl, 37Cl). N-[2-nethyl-4-chirorebenzeygl | - 3- ES
Negative I on Ms 55net hyl phenyl sul f onanai de[ M H - ions observed: mz 322
(35C1) and ne/z 324 (37Cl). N-[2-nethyl-4-chl orobenzoylj-4-ES Negative |on
M5 i odophenyl sul fonam de[ M HJ- ions epserved: 56 mz 434 (35ClI) and znlz
436 (37Cl). N-[2-nethyl-4-chl orobenzoyl]-3, 4-ES Negative lon M5

di fl uorophenyl sul fonam de[ MM ions observed: 57 nlz 344 (35Cl) and m z

34.6 (37Cl). N2, &vi-meinyl 4 thioobambiiybheagayld - 3] CTHSQURadvFon NBgat i ve | on
zl\l/gof Icujr orz)henyl sul fonani i d%l}/l Hf lggg’s observed: 58in z 4'i8 S(O?i)gglw)ad:a nd , nl z
. 2, Novienber 2003PXYRPSPRIPREMISET/ US02/ 1514P134 IRp
[ 2- chl gr o- 4- et hyl benzoyl ] - 3-chl oro-4-ES Positive |op;N& 35¢1) and mrz
fl uorophenyl sul [f onam de[ MtH] } i ons observed: 59 infz 362 ;33501) andjnllz
364 (37C1). 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).




N- [ 2- met hyl - 4- chl or obenzoyl ] - phenyl sul f onanzi deES Positive |on M5 60[ M+H] }
i ons observed: mz 310 (35Cl) and nVz 312 (37Cl). N 26 November 2005

[ 2met hyl - 4- br onobenzoyl ] - 4- ES Negative |on M5

et hyl t hi ophenyl sul fonam de[ M 11]- ions observed: 61 mz 412 (79Br) and nVvz
414 ( 81Br WO ddsopgkast- di chl or obenzoyl | -4-ES Negative | on Mzxr/usoz/15142

et hyl t hi ophenyl sul f onam de[ M M i ons observed: 62nVz 388 (35Cl, 35C1), nlz
390 (35C1,37Cl1l) and rnlz 392 (37C1, 37Cl).

N-[2,4-bis-trifluoronethyl benzoyl]-49S Negative lon M5

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

N-[ 2- chl or 0- 4- br onobenzoyl ] - 4- ES Negative lon M5

i sopr ogyl phenyl Bul T opagi m&itﬁﬂmom@a\?z&aw]\@ITIm Z AT ght(viHbn BECL) . N Z
416 ($1Br,35C1)| and nVz 418 (S1Br, 37Cl
N[ 2, 4-|di br omobgnzoyl | - 4dishlepenheatyy fgWﬂ@Fnam deES Ne@étﬂ]vlénﬂ AerNst: [ M
]FI]"idns gbseryed: 65nVz 444 (79Br,79Br), mz 446 ﬁ g%@m)cnaggz M z 448
(81Br, {"'Br). 2p Novermber 2005 WO 02/ 098848 PCTf USp2 -
N-[ 2- ngt hyl - 4- by onobenzoyl ] - 4- ES Negative lon M 466( CL7'Cl) and m/z
66et hyliphenyl sul fonam de[ M H " ions observed: In/z 3804487(9@5 )37(§51d ny/zZ 382
(81Br) .. N-[ 2, 4-cljbronobenzoyl)-4-ES Positive |lon MS ’ i
N-[2.4-bis-trifluoromethylbenzoyl]-3,4- ES 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 (°CLECY), miz
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 (°C1) and m/z
324 ¢7Ch).
N-[2-methyl-4-chlorobenzoyi]-4- ES Negative Ion MS
<6 iodophenylsulfonamide [M-H] ions observed:
 m/z 434 (P°Cl) and m/z
. 436 ('CY).
) 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 C'CIy.
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 ’Cy.




| sopropyl phenyl sul f onam de[ MtH] }

I ons observed: 67m z 460 (79Br779Br),

n2/ z

462 (79Br,sl1Br) and nr/z 464 ($1Br, "'Br). N-[2, 4-di chf®NesshesgP§s 4- ES
Negative lon M isopropyl phenyl sul fonarni de[ M H] - ions observed: 687n/z 370

(35C

35C1)

n7/Z 372 (35Cl, 37Cl) and n7/z 374 (37C,

37Cl) .

N[ 2, 4- di cborabbesrazoyl | - 4- et hyl phenyl sul f onanni deES Negatcirngod@m:M5 [ M H ©

I ons observed: 69 -mz 356 (35Cl, 35Cl),
N-[ 2- et hyl - 4- chl or obenzoyl ) - 4-ES Negative lon M
i ons obsgrved: 70 nr/z 336 (3SCl) and m z 338

CO 37C1).
et hyl phenyl sul f onam deLM H -

(37CL) .

et hyl phenyl sul f onam de[ M H] -

7nl z 358 (35C

3701) and mlz

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

I ons observed: 71m z 400 (9Br, 35C1),

360

)77/ Z 402

(51Br333Cl) and n7/z M%cﬂ&éﬂmcﬂ%ﬂ@nheyl]zﬁcmﬂﬂmer 200 Mt 138 48
PCTI US02/ 15142 2B N-[ 2- bronp- 4-chl orobenzoyl ] -4-ES Negative lon M5 [M
et hyl phgnyl syl f onami deH] - Tenfephspdaripramided z° 72400 Hi5iony obspved:4p2
(a'Br,33Cl) "and iz 404 (81Br, 37Cl). N[2-br om): 4- :hj,g@g@@@y#cﬂﬁr#- ES
Negative lon M5 { M isopropyl phenyl sul fonam deH] - i ¢ons obseryved: z{ 73414
(9Br, 3S¢1), nvz p16 _ 364 C"CI).
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 (P 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 mfz 414 °Br. P Ch, 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).




(81Br, 35C1) and mz 418 (81Br 37Cl).

N-[ 2- chi or o- 4-

| odobenzoyl ] -

-ESIMS M e

74 azi dophenyl sul f onami de460.9 (M 1) N-[2-net hyl - 4- chl &t Bewembsy Poﬁ ES
Positive Ion M5 nethylthiophenyl sul f onanai de[ MtH] * i ons observed: 75nVz 356

CO and nvz 358 CO.
trifl uor on¥OlyPBRsophenyl sul f onam deH] "

(79Br, 35Cl), rn/z 410 ($ Br335CI) and mz 412 ("Br,

N-[ 2ret hyl - 4- chl or obenzoyl ]

37C1).

-4-ES Negative lon M5 [M
i ons observed: mlcmﬁﬁﬂﬂs&z

N-[ 2- et hyl - 4- chl or obenzoyl ] - 3-ES Positive lon M
trifluoronethyl phenyl sul fonam de[ MtH]22 i ons observed: 77nVz 378 (35Cl) and
mz 380 CO. N-[2-nethyl-4-bronmobenzoyl]-3-ES Positive lon M5
trifluoronethyl phenyl sul fonam de[ Ma H { ions observed: 78 nmlz 422 (798r)
and i z[424 (81Pr). 26 Nperigr BRMbMiEoPFA098848 UE@@@@M@M% N
[2-trif|uoronethyl-4-net hyI benzo %‘# 4-ES Positive lio
79met hy| phegy! shi f onani de[*# ORBRIES ved: 11z ’JSQM HHiqugrbeond1d) & N
[ 2, 4-di ghl or obehzoyl ] -3- 807. 68 - 7.15 (m 7 H; nmgt ;wzy(ml*[@gwﬁglnf/pnarni de
3.80 (s} 3 H. NJ[2,4-dichlorobenzoyl]-4-ESI-M n g &1
382( Br).
N-[2.4-dibromobenzoyi]-4- ES Positive Ion 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 miz
374 ¢'C), ¥,
N-{2,4-dichlorobenzoyl]-4-ethylphenylsulfonamide ES Negative Ion MS
[M-H] ions observed:
69 m/z 356 (°CL¥CL), miz
358 **CLCD) and m/z
_ 360 *’c1, ¥'Ci).
N-[2-methyl-4-chlorobenzoyli}-4- ES Negative Ion MS
7 ethylphenylsulfonamide IM-HY ions observed:
m/z 336 (°Cl) and m/z
338 7).
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,*>C1) and m/z
404 (31Br, ¥CD).




81tri fl uoronet hyl phenyl sul fonam de(W- H) N-[2, 4-di chl
155-157 C, ES1- M5 82 hydroxyphenyl sul f onam deW fe 344.
[ 4- Brono- 2- et hyl
379.9943 84N-[2,4-Bis-trifluoronethyl -

-benzoyl ] -3, 4-di met hyl - M5 (ES):

phenyl sul MWshéfoefds M M 414. 0049 EXAMPLE 85
N-[ 2- chl or o- 4- br onobenzoyl ] - 4- chl or ophenyl sul fonam de 5 An 8 nL reaction

B Al

phenyl sul f onam de( M RI -
benzoyl ]-3-fluoro-Ms (ES):

PCT/US02/15142

vial is charged with 2-chl oro-4-bronmobenzoic acid (0.39 mmol, 1.5 eq) and
2.0 nL of dichloronethane. A stock sold3tion (4.0 niL) containing 4-
chl or ophenyl sul f onam de (0.26 xnnol, 1 eq) and
N, N-[ di nethyl]4-am nopyridine (48 nmg, 0.39 nmml, 1.5 eq) in
di chl or gnet hane | s added-{2flmbthowedildyybefzB3H4-g car boc[ESNe@iveﬁmﬂMSt[Mp ne
resin (4.0 mmol I'g, 0.52 Noyabi ochem nlgl/the vial .is c pped
10 and rjotated. After 72 hrthylghzeﬁlsgl%él onat ed pol sty IBREPFEESAEMD- TsOH)
is added (1753 hmol/g, 1.17 mol, Argonaut). After a(hIDd’tBrif&IhWi hez
reaction mxture/is filtered and concentrated unde sgsrﬁam t ogen.
The resijdue is subjected to reverse phase HPLC, Cofrt}
ODS- A 20X50 mm clol um with 5 m cr on C18, 120 Angst rom p‘églef”gg)ze
gr adi entf—5%t+6—-95%-CH-H3CNO 0] agueoys—sol utionh, Fr
cont ai nilng product are ygﬁ‘ﬂ?"?f@‘ﬂ“%ﬁﬁh"%ﬁ%ﬂf"rat ed und@?&%ﬁ&?%ﬁ@s reto
providelthe title conpoy ABilsulfbRanmdé 08( M +1) | HP &dnlVobsedded: #A40( &+3) .
26 Noverfber _2005 WO 021098 CTI US02115142 25 The conzgl)%g ds of Exanmpl es
86-107 dre prepared essentially as described in Expg Cixmrt Vs s
Spectrall Data #PFroduct(me) N-[2,4-dichlorobenzoyl]f ztslﬁgifsyﬁ §4&({4\{+3 1), 86
met hyl pRenyl sul flonam de 344(M +1 ) N-[2,4-dichlor obenzoylﬂ]‘
374(M -1f), 87 Cy).
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 'Cl).
N-[2-methyl-4-chiorobenzoyl}-4- 'ES Negative fon MS {M- |
trifluoromethylthiophenylsulfonamide HY ions observed: m/z
76 408 (*Br,’Cl), m/z 410
¢'Br,”Cl) and m/z 412
*'Br, 7’CD.
N—{2—methyl-4—ch]orqbcnzoy1]—3- ES Positive Jon MS
- trifluoromethylphenylsulfonamide [M+H]* ions observed:
m/z 378 (°C1) and m/z
380 C'C).
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).




met hyl t hi ophenyl sul f onam de376(M +1) N [ 2, 4-di chl or obe | j -4- -

ESI M5: 384(M-1), 88 butyl phenyl sul f onani de386( M' +1) 2K Rvelmber 2865

N-[ 2, 4-di chl orobenzoyl | -3 -chl oro-4-ESIMS: 378(M -+1), 89

met hyi phenyl sul f onam de376(M-1), 380( M++3)

N[ 2- met hyWop2gpsse obenzoyl ] - 3- ESI M. 388( M++1), 90 PCT/US02/15142

br onophenyl sul f onam de386( M+- 1), 390( M++3) N-[ 2, 4-di chl orobenzoyl ] - 4- ESI M5:
346(W1), 91 fluorophenyl sul fonanri de348( M++1)

N-[ 2, 4-di chl or obenzoyl ] -3, 4-ESIMsS: 388(}a-1), 92

di chl or ophenyl sul f onam de396(M ' -1), 400(W3) N

[ 2- met hyl - 4- chl or obenzoyl ] -4-ESI M. 342(M --1), 93

chl or ophenyl sul f onani[2ZleFtéfddetil)-4 Mp@hyibabizo1]-6+ obehz 0B$ PodtiterlomdES| NS:
408( M+lL) 06 94 phenyl sul m d 410( M+3) +e .
95N [ 2} 4- dfchl gr obenzoy! ¢ tEqE%PX}%&Q%‘??} tm 2), 424 | [MHHI ion observed:

nmet hyl >uI f onyl pxyphenyl sul f onanm de(M, 426 (M2) m/z 358.
N- [ 2, 4l dichl orobenzoyv 'I A-ESINS— 412 / M- ’)\ _ 414

TTT Iy

- I
96t ri f | uor onet hoxypheny] 416 (Mr2) | 'HNMR(CDCI3)$
N[ 2, 41 di il or dbenzoyl ) [‘an';eﬁﬁ@‘m’%%‘%% B3I NG 368 | (M) 7 37

97di met hyl phenyl sul fonamnedfa((mhpn)aiﬂfo@M): 26 Novefber 2005 H)09‘8848
PCTI USp2 /15142 26 98N-[ 2, 4-di chl orobenzoyl ]-4- E$I MS: 3896, _@ﬂ#)z) , 373

di met hytammopirenytsut X
99N [ 2] 4- kgss-t fi f | uor oneé ﬁﬁfﬁ %‘&é&ﬁ%fo&??la’iz-"ﬂé5| NS 430 | (MR 3959
chl or ophenyl sul f onaxnitiféMaiethylphenylsulionamide M -

82 N-[2 A-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 | MLHT 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 mmol, 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).



N [ 2- net hyl
100br onophenyl sul f onat ni de(M 1),
N-[ 2- chl or 0- 4- ni tr obenzoyl ] - 4-fl uor o-

- 4- br onobenzoyl | - 4- ESI MS: 430 (M 3),

434 (M#1)

432
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102N-[ 2- chl or o- 3- net hyl benzoyl ] -4-ESIM5: 342 (M 1) 344
chl or ophewyd ®mbdsemam de( M+1) 10311T [ 2, 4-di chl or obenzoybdrdsobmibes: 373
(M 1) 375 nitrophenyl sul f onat ni de( M+1)

144N-[ 2-

met hyl

-4-chl or obenzoyl ]-3, 4- ES1IMS: 378 (M+1) 376
di chl or ophenyl sul f onaxni de(M 1) 380 45M+3) 105N-[ 2- net hyl

4-tert-ESIMs: 364 (M 1) 366 butyl phenyi sul f onam de( Mtl)

101 phenyl sul f onam deESI M5: 357 (M 1)

-4-chl orobeti zoyl ] -

N[ 2- et hy | - 4- Tialoomphiing oyl mibles K0S aMreriid chbddlyGy aBeRRarY| sul fona de
1V-[2, 4- |chl%§benzoyl] -[ 1,2,4]triazol-4-yl- 107395 (M
phenyl suF*¥MRiFPHe EXAMPLE 108
117-[ 2, 5Pl ©f 0bénzoyl |- 4-( L= et hyl surfanyto-pf enM% Sy‘cg%& fsuf f onat ni de
Step A |Procedufe for activation of the resin Thg ﬁ e reS| (CA
Novabi ofherf 0. 33 t nnol / g) vvasprgdl@bended in a 30§ soI utingh of pytidine in
DVF and|sStiTTed room 'H’&‘&Iﬁbfgb 3—hours: v filtered
and thejresién was washe W ce W Lh DVE and t hen! y’ Wjth CH2C12
and MeOH. The acgti vat echelﬂeémhwnt’iaﬂfomqna!ef ree am nq) gr old4Mis-1) dri e and used
wi t hout —furttet—purifi Nov 2005—WO- 024 n“°°"°
PCTI USOp/ 15442 p7 The ARy 8f°rb%“sz|°?c%ﬂf‘o 53 mol | g7 e “Li¥hdhded in a 1.1
m xt ur ey CH2Cl 2/ THF ammbﬂEﬂi&Np(xéhym)fonaﬁuda)dophen Isul faaﬁ@mhd; (3 ¢q) and
DVAP ( cptatyti+erarount) t-en-was--strred—overpight _at—room
t enper af ur gg The mi xt ézwﬂﬁgc*ﬂ?ffﬂf ‘é‘é]ﬂﬁa(ﬁt the regi SRS 3FUMh
alternajively wth CH2C BughptedWifatfonabfi@e 4- | odoph«bnyl s@ggmﬁ de Rink resin
‘was drl oo unde_r VackHim Tha co rrncnnnrh I’\_ﬂ A.—I adobh i R| nk
resin (P. 2G|, O. ~ i¥a[2,4-dichlorobenzoyl]-3-chloro-4- S: 378(M+1),
methylphenylsulfonamide 376(M*-1), 380(M"+3)
90 N-[2-methyl-4-chlorobenzoyl}-3- EBSIMS: 388(M'+1),
| bromophenylsilfonamide 386(M'-1), 390(M*+3)
o 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
96 triﬂuoromethoxyphenylsulfonamide (M)}, 416 (M+2)
N-[2,4-dichlorobenzoyl}-4-methoxy-3,5- ESIMS: 368 (M-2), 370
97 ' dimethylphenylsulfonamide (M), 372 (MH+2)
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V HSTRSHB4 VY 36T

(Me+1)

106

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

cyanophenylsulfonamide

ESIMS: 333 (M-1)

107

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

phenylsulfonamide

395 (M)

EXAMPLE 108

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

Step A: Proc

edure 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, alternatively with CH,Cl,
and MeOH. The activated resin having a free amino group was dried and used without

further purification.

VU

racted 3
washed
and



concentrated under reduced pressure to a white solid. The solid_residue is
subjected to 10 silica gel chronmatography, eluting w t 70 tiPyammhsy & hane
containing fromO0-5% net hanol. Fractions containing the product are

conbi ned and concentrated under reduced pressure to provide the title
conpound. WBOEEBS4 e = 329.9 (M +1), 327.9 (Mr-1). 15 EXANBLESI4L]

N-[ 2, 4-di chl orobenzoyl ] 4- chl or ophenyl sul fonanri de A m xture of

4- chl orophenyl sul fonanmi de (0.1 nol; 19.0 g) and 2, 4- dichl orobenzoyl
chloride (0.12 nol; 16.8 nlL); the titl2 conmpound was prepared essentially
as described in Exanple 110. 20 MS5(ES): me = 363.9 (M+) EA: Cal cul ated for
C13HB8CL13NO3S: THeoRipk afjde4@siB@.53Hnmal/ 3} Was BispSndBd in £0Umdxtufe, CHAR/ B8 H,

2.14; N, 3 LE. 112 2 . .

[ 2--chl or ogﬁ?l\gﬁgﬁhﬁg off)]%qep -S‘?E‘i“a*iméiﬁﬁ%‘?ﬂ?ﬁE%P%‘?'PaFﬁaﬁ‘b’“‘ifamaﬂ%%?i on mxture
of OI4- cEi Ior gqhitiemyw s utifrehevand ghtal o tempeBdurd. mmj)xxuré:g)gs fél@el'éi a?%a ﬁ&,res%f? .7 mol )
and ethyl acetate 00 a t rature is added a slurry o

2- chl or o- 4?“%%‘6?9%18%??%5?%1%%51(@%%@3@5 Neooes rigdapheny{spiferagiderBirk ( 100. 0
nm.) oved aresipevdsAdedindedviutinh (Note: gas evolution is observed which can
be controll ed t he rat‘gi of 30 addjtion of the slurr%/; reacti on m xture

goes into sol ut TiFoHgsRORENE AdodophepytsnifonamidsrRink gesindDdp pyrolyeBet i on can be
noni t or ed ynobiR), Mdakylshifenidphbnyd bdroSit R)tA (@&ﬁ}ﬁ%ﬁéiﬁﬁ%ﬁ)ﬂﬁa@{é‘bﬁ?hﬂ thd N€

reaction Iﬁ%‘% en stirred at roomtenperature for 30 mn and then heated at

60C for 90 ter (O2mak wespgypinatogrtien gndaurpandedinfigel of Pmixgra or until no

gas evol ut §igghn = i | ISy . -
di azabi cycl of%%ﬁyagé]}gﬁld\e@g%gﬁge ?@%‘Iﬁ@{&dﬂ r{t[gg‘%éggg&% a#%%]t(}%gg%eel?%%he
reactibh ¥ehayey: dhen shegeds was pashdd Yiccowillb CmlTéfe mixiireidioxdns/vater Srladdunt i | i t

ach . hi g Wit .oni zed wat 400 ).
The. top or fanrie TRy ko IECRT TR KNGRE Lol e RSIRT B (55070t , a1 e

wi t h anhydr ous IyEOE a 957 aqeeced salnidbn of hfhwakestivashibgerabddad at thytesiacet at e
(20.0 nm)._Ih %h N o) ed to 50-0 f yr.upy solution, then
hept ane ( Zpggv gus#{_ EslrogJegdraé w }t ﬁiﬁzgh CO%Q‘E iiss ?tﬂrﬁg f%’@ﬁmﬂé PHg, a white
slurry is twpeetrafiticied as ddstribeddbavedT e mettyisaviegl-bivheg it silfigraingdet 0 room
t enperat ur The it recipitate . rs filtered and the cake is washed with
hept an%é ( 2%?8(53“%303(6 )"".lt%?ﬁtete”%beg@f"ﬁ{kfag% is dried in a house vacuum at 55C for
18 hr. (nmass = Tiba ditred soluidn éi% MDichiogd-Benzoic acid (1.25 eq) in dry CHCl, (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 Na;SO; 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. |



A mxture of 19.17 g of the product and 1:2 ethyl acetate/ heptan 150.0
m.) is heated at reflux for 30 min, and then cool ed t Ei"ﬁ%‘ﬁ"ﬁ@ @?éture.
The off white precipitate is filtered and then the cake-is vvashed W th
hept ane (50.0 nL% The 15 precipitate is dried in a house vacuum at 50C for
18 hr. (ma¥8024%s43 §: 78% recovery). ESIMS: Hal e = 408OW[Usidy151406( MM 1) ,
410( M4+3). EXAMPLE 113 20 :

N-[ 2- chl or o- 4- br onobenzoyl ) - 4- - chl or ophenyl sul f onam de sodiumsalt To a
sol ution of N-[2-chloro-4-bronobenzoyl38 4-chl or ophenyl sul f onam de (5.2 g,
12.72 runol) and tert-butyl methyl ether (88.0 nL) at room-tenperature is
added sodi um net hoxi de (0 69 g iEXM\ﬂPhE’MQ all at once. The reaction is
then stirred for 5 hr, %gﬁ 1choo @Bﬁ 88 0 m_) i s added fol |l owed
by vigorous stirring for A MHHP' e is formed, filtered

of f under a poquammmmfmyismfoamw 1amzl1 nbezcgmpo&iwwakev washed
dried to dryness, followed by

w th hept -he cake, i m
drying in g 'hléﬁlég] é&m O3fpe 1%%5‘&6‘?%?9‘1%& Bt "?“ﬂ‘&‘%bm%fl‘if“@’ deg o wt
Yield; 5 H6a®5ﬁr3mmzs®mhﬁpmnﬁxﬁﬁzlemaadrsdtogefmuéd&zud n fok 16 br. TheS8- (7d59 (d,
1H, J=1.7 7.48-7.4 7.44-7.45 I H,
J =1.76) 7‘.‘%8‘0‘} ﬂ’%’ba‘?“}? ‘f(‘)%h Wé‘%r Qé%%é@%@sd *O\té;in%wtbmmain@w US02115142
30 EXAMPL Ehytiakhloric acid, and extracted 3 times with ethyl acetate. The combined ethyl acetate

sul fonyl ] - 3--fluofo-4-nethyl benzam di ne Add

N-[ 3-chl oro 4- fI uor
3-f1 uoro- 8}?5 %oﬁa‘iﬁ‘@tftﬁ’;ﬁa?%ﬁ pestiyr ghleride dhedpvepsodizg srqrifeqe)and n THE
(0.5 rrL) t“mn&’ﬁﬁieaﬁ’ﬁd&ﬁd“b@rﬁﬁﬁﬁ@%aﬁlﬁké %ﬁ' ?Hé&fh'd%lcﬁg iS40 el 10 133 mmol )

follo Im)rphollngsélOan . The reaction™m xture was

conce r at a&ﬁi}l’é f‘%r e iifsdishoromptierccoptuinies ftm 8138 mehansity
(gradi ent Eﬁct@n@%&n%%b-ﬁﬁﬁiubt%e S 2h8 cé&enﬂ\t/é)te:[ﬁl\lﬁﬁﬁr@cddg@ re{\.u)éh' te solid

(16.4 ng, 369 was isolatéd. ES Positive o served: mz
345 (35&)%&&’@%&6 quppend. . 10 EXAMPLE 115

N-[ 3- chl onagsdshd Hpgggf@gyﬂ,@ul)f Wl ¢ %»r“ﬁ chl or obenzam di ne
4- chl or obenzam di ne hydr ochl Ori de 825 g, 0.133 mmol ) and 3-chl oro-4-

fl uorophenyl sul fonylchloride (0.0304 g, 0.133 nirnol); were used

essentisal |y as described in Exanp kgwi%fﬁnﬁ prepare the title conpound. ES
Positive lon M5 [ MtH + i ons 15 observe z 347 (35C1,35C1), nnlz 349

(5C1, 37C1) and mz 35 W{%@L@}chlo@b@lz)oylixm&z)lﬁﬂﬁswonmde
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



N[ 3- chI or 0- 4-f I uor ophenyl sul fonyl ] - 3- chl or o-4-f | uor obenzam din A m xture
of 3-chl oro-4-fl uorobenzarni di ne hydrochl oride (0.025 %f Neyepgr ) 20
and 3-chl oro-4-fluorophenyl sulfonylchloride (0.0304 g, 0.133 mml); the
title conpound is prepared essentially as described in Exanple 115. ES
Positive IWAONES$4EHH ' ions observed: nt/z 365 (3SO, 3BCHUsOAB2367

(35C1, 37C1l) and mz 369 (37Cl, 37Cl). EXAMPLE 117 25

N-[ 2, 4-di chl or obenzoyl ] - 4- hydr oxyphenyl sul f onam de

4- Met hoxy- phenyl - 4- sul fonam de (0.060® g, 0.132 nmmol) is dissolved in THE
(1.25 nL) and treated wth tetrabutylamioniumfluoride (1.0 NNTI-1F;, 200

L, 2.0 rmuid or uati] ncogaseteoper iebbeetreii The @idtioh ist@ole@to 4BChind 1Ji1e reaction
and washed with saturated ag. NH4C

m xture i | ut.e t h, Et OAc

(1 nilL), %ﬁ’bm(c}o‘g 4%]%1_‘3“" e l%&%ﬁé"ﬁéa%ﬂ)@l gonqpelepgamice phase is dried
MISH4, filehpbd g repinmen yophol i zed
from HZOGII%CH geo@gbt a?ln a gfiésogd T?gnilb%é yﬂﬁ%&?gﬁlggggrﬁsnlg in 58 %9 . 26
Novenber ZBETFaugdefor goarhing mish O@¢dl.‘8at412(40@mlPuTheftopdrgb13ic Bepiar at i ve

gph)c )57@%8%%‘;%7391‘? i, 40 F (ﬁl(%f)g‘(‘%%w‘(t 0”3% %ﬂ feg%s )M7 %)(Aﬁ/gLE

118 5 N [tbeaaI@V@hhlq@r\ﬂb‘eerthmatqtata(mqmbh 'Bwﬁlt)at@h&nydeﬁmﬁtédlnémcg&)f To a

1 ol uenglE0 pasnth Y HeBLAPR38 B g R UEREEsr B ARG 18 o
0.18 ni, Willtecsmrs’obfnmndnandusw’ﬁ)xe(amﬂthemtaﬂaiwe@to(etqmlﬂbhmylr@msph| ne) pall adi um

(0) (10 h and stirred
m xture Pig}négergtf’;eléde[?)g %%&%ﬁ’ ésl\@g%%anﬁhf ‘%ﬂ‘&’)ﬁa’é‘s @5& en). The
r eactliton mi.xtThe @rdcipitateris diddiaadudGanfuas SSWIIQMJQ,%SEQ@QZ ter is added
(2.5 rnL)%?a%ﬂ ?t h@ acetate (5 nL). The phases are separated and the
aqueous | Pt racted with ethyl acetate (3 x 5 nL). This process is

aut omat i cal | Y AafikiuRofaoli7ysirg: RodtRCAR 19Y&hA RethBfet Rl (BRIGLHEf & €vapor at ed
and the corresg ndl%%%crugsd ro%?Jct IS purlyﬁl e%l b e]‘:'F—IPLé to gl(/e the title

compound.1¢3&d g miR,gng eﬁcqwter?qwtmapramem@oéwwunds of EXAMPLES

119- 130 ghreipheafifted aSEMbh Bk lcikeas Qs‘ﬁ@&ﬁﬁd? " regedure for EXAVPLE
- 118. EXAI\/PLElf\)/ass Slpectral Datac#Pr oguc ﬁ%t&ﬁéam e

[ 2, 438 cHvsingiers 8y¢q m@J(OESCE@PmmBattSQI’(éfM'AE hfmass = 14.93 g; 78%

TECOVEYY).
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).



119 trifluoronet hyl phen- 4-yl)phenyl sul fonam de[ W H]

[ 2, 4-di chl or obenzoyl ] -4-(1-f uor o- phen-3-EST -Ms nl e %ZN@)‘@"PEQQO% 120

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 f onani 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)).
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conposi tions ar e PNERArdREh1b1bEZEANAK hiched- %rl) glﬁﬁh%ulféhahulli@ed phar maceut i cal
id, sem-solid, or

t. Th t b
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phar rracei M: P
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conpr ess gghatitfs® tﬁeﬂ%%}% addld (2t§1§.LJ9Hﬁ 3?{15%16)1 R; Gut i c

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
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conmpound present in conpositions is such that a suitable dosage will be
obtained. Preferred conpositions and preparations of the present inventi on

may be deter to the . ski

tablets, pil IFEH r}:%gl %dgg*-é rocﬁesg 1@ ﬁrgpfepﬁ‘rgdr?ﬁﬁ?niéﬂig’ asé% ?41 none or
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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



20 mcrocrystalline cellul ose, or gelatin; excipients or diluents such as:
starch, lactose, mcrocrystalline cellulose or dical C?QJHPWB?}BHQQ%;

di sintegrating agents such as: croscarnell ose, crospovi done, sodium starch
gl ycol ate, corn starch and the like; lubricants such as: magnesium
stearate, ¥P&¥¥%843ci d, talc or hydrogenated vegetabl e oi#CTAgol/thas2t s such

as colloidal silicon dioxide; wetting agents such as: sodium |l auryl sulfate
and pol ysorbate 25 80 (CAS No. 9005-65-6); and sweeteni ng agents such as:
sucrose, aspartanme or saccharin nmay b# added or a flavoring agent such as:
pepperm nt, nethyl salicylate or orange flavoring. Wen the dosage unit
formis a_capsule, it _may contajin, in addition to materials of the above
type, a ljquid carjrier dtich-dishipwbyrepilyddie gl ycolESHMSamfed7P7 ¢i46.0 ¢t her
dosage uhit rnms| may c i he arjous matleri als that  nodify tlhe
physical for r%?%f tihe 30 3@%@%’@0%%???'9 %’Fi'exarrpl g, as comh%%. Thus,
tablets of pills may be codiphdnyduifonsnigar, hydrjoxypropyl nethyl cel liul ose,

pol ynmet hagrytates,of;, pther—caati-hg-pgent-s—Syrdps—pay-—cont al-h i N
addition fo the pr es@'ﬁ%h@b‘:‘rﬂ%ﬁh‘m@, iHypAT-Sal 5 sHeEMS i #5agbA#o3ahd
certain 26 Novermbar 2005 \¥hefydddB&A3e PCT/ Q502115142 Jqrpgeservatijves,

dyes and geter+ngs—and—flavers. D./e.ter!ﬂazlﬁs_.used_Ln_gw%_Lhﬁsm&_ri ous
conposi ti pns yghoul d?%p’%ﬂ‘ﬁmﬁﬁb@%?ﬂhﬁﬂymﬁl’ﬁ@yhnd Foh echHpAL{ R Zapunt s
used. Injections flor parentgealisdihhigst ration ijncl ude ?Meiﬂij e aquequs or
non- aqueops—solutions,.suspensions and emul si ons. Aqueous sol utiong and
suspensi ohs may i el udel2.5dighlerabenzeyiideoed-vior inj e ESI-HES wfe 391984 ol dgi cal
salt sol uti onsg Norj- agueous Igﬁhﬂgmﬁﬁmgd suspendi ons naysy ¢l ude prgpyl ene
gl ycol, pplyethyl dne glycol, vegetable oil suchlas olive oil, alcoljol such
as ethano] or polysorbate 80. Injections may conprise ad¥'tHlonal
i ngredi enfs ot her Thatysi A UeT - O Rreservi geent S, —yetting
agents, enul $27vying ﬁ%’éﬁ?@,}mﬂ?%%‘g}%?%ﬁ%geg s, |stabi i‘@?r%’e%%ﬁe‘?n s (such as
| act ose),| assi sting agents phentisufondlidagent s to |assi st dive4ml ution (e. g.

by

gl ut am ¢ aTid—or gspartig agid—They gay-be—-stgri-zge f-or—cxarple
filtrati oln t'hzough a bacjyé%%;gfb#ﬂé){%;bﬁ%ﬁg‘réfl ter, |by i (be{ﬁd‘i‘"éﬁ(ﬁ;ﬁ of | .
sterilizijng agents in thebipbmybalftianti®e or by irjradi ati qer-Hfhey nmay |al so be
manuf act yred—in—theform—ot—steri-te—sol-d——corpgsitigns—which nay be
di ssol ved i nysg erill & waiSIPIFObERRYIARMEthOREAT | d i | BRAVIBEYe #5121 nj deti on
i mredi at gl y before¢ use. 15Sviphaylermaungs of Forrula Il giergeneral |y

effective dae_—dosa ranae Eor examl.d dosages. per _dav nnrnally

fall within ihe r QED dgiorbergy g thiggua >-300 | g/ KESLME ot -t g%gt. In

sonme instlances dogage | evelphe@n@ondrige | over 1ijmt of t[pp,qu oresai @ range
may be no : ' in other casesistill largér doses|may be

enpl oyed wi thout causing any harnful side effect, and therefore 20. the

above dosage T A theoRPouhdy'BRIBLALR drhify dvafiltfe SEORSRInalifie | Nvention in
any way.

administered orally, and so oral administration is preferred. However, oral administration
5  is pot 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,
10  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)).



It wll be understood that the anpunt of the corrpoundhzﬁct ual |y agm ni stered
wll be determned by a physician, in the light of t

ci rcunstances, including the condition to be treated, the chosen route of
adm ni stration, the actual compound or conpounds adm ni stered, the age,

wei ght, arMOoye8ese of the individual patient, and 25vchasersesnity of the
patient's synptons. Inhibition of HUVEC Proliferation Human unbilical vein
endothelial cells (HLTVEC, Biowittaker/C onetics, Wlkersville, M) were
mai ntai ned in endothelial cell grow #3nmedium (EGW containing 30 basal

medi um (EBM w th bovine brain extract, human epidermal growth factor,

hydr ocor t i sonélhegbatzcutical comppitizhe nieqirgpattdan d n2¥ndr el knboyinnge ser um  For

t he. assay. 10 in EBM (200.1) w.th 0, 5% feta OVI ne serum

were addedl afﬂoiggme&ﬁﬁag;‘f'ﬁrhgc eﬁ%v’éﬂ%%t%d% %@%‘Pﬁ@éﬁﬁt‘%ﬁ /15142 35

96-wel | ctbht can sdrveiasen yehizlewr ardivinforitha beghedhgddiént! Stitabf dafrckybrhumi di fied 5%
ds were serially diluted in_ dinethyl

carbon dioxide/air. 1]The tes]}t’.3 conpou F

sul f oxi de "(”[%E%) arg well kugyendn PRYBRFUEY LEPRsitan 1Y beAdenietios to t he

wel I'ssn (ﬁ@l inhal'ﬂi@ﬂ pﬁl’dﬂt&ﬂl omgxea;h@é a0 Mdrxﬁhls@feewdﬂeba&hﬁh theVEGF) (20

ng/ mL i n ye g bg &D Sgs1 SHgi_lnneapol is, R’aepar ed froma stock

sol ution bl eApsyles: ﬁﬂﬁ?fgb @arB%FF@?"é’GOﬂeﬁfﬁP puss gIspeneiopp 9t Bieni ng 0.1 %

bovi ne saﬂ&m al bum n, was added to the wells. The HUVEC were incubated at

37C for 72 hr _in hum dified 5% carbon dioxidelair. WsT-1 cell

proliferation %éf@%‘ﬁ?u 0 tha prefsaelenkiga mayhby ﬁﬁ’@l‘#ﬁtﬁfq’drmp%)hﬁﬁwmm&l N) was

added to withignh Mk biBucabfbr EABIR RLESpllet 16 Libidks. tﬂ%?t}fe ﬁlébg Wt or 1 hr. The
ro

absorbance of each well at 10 440 urn was neasured fraction was
det ertffi nBerrRHS pHRINgH A, e cemprunds mbwcvwmla?dwmhxamnﬁmndwwﬂ VEGF

di vi ded by tﬁeﬁ@nﬁgﬁﬁfr@ﬁnt?&h&béﬁkﬂ@sdeﬁ{ﬂnélﬁ?nﬁ{si'gﬂg ; l;v%fg?sefl}ek@n ero and 1.0.

The exenplified conpounds wer e hi bited an
| C50 < 1.8y7s0nd i likst Tiase peatratin ﬁhﬂuﬂfbmn@tm ﬂd%yfi%méﬂne coBpehnflefitiee rat s

145- 155 - . oW S hesized with
( [ﬁés%htriﬁ E@ﬁQﬁE a&tm' SElgredS ChT g%\éﬁ%mé}m 4 .%@H?‘%ﬁF@ wi t

acepromazi ne (2. S prior 3%
i sof | ur arf@’ll%%yb'@hy ¢9¢H@Hl%{tﬂb/(bﬁb€t"-ﬁh@ %ctya‘ttoehiﬂ% af tlm ezex@sc:fn:m wtiaiThed with a

ci r cybat it mfehd\Hnflo sYas S phthal m c
operating mugr oscope 28 I‘t}g %‘)lg(%ﬁ{ crf)1 ac%”e e}#% E%hzﬁ&er porati on,
Japan). Abtansdp Ereferreddompasitins am’spremnbns of tha jpeesant uﬂeﬁtio@aﬂlaylbal f-t hi ckness
li near cqy I the center of the eye. The tip of
t he scal pe%?ﬁne%gyﬁh\gtgggss%%%m%&g H%Sklﬁ}ﬁ%gqlﬁ?nne t he superior corneal |ayer
of the corneaTheabésy pills, dapsalehltrdnhs anfi theliketiayaso dontairesheiod nidheofC Or nea
using bl Lﬂﬁ'éfollowmg 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



di ssection with corneal scissors (Roboz, Rockville, M)). N trocellul ose
filters (0.45 m 25 MIIlipore, Bedford, MA) were cut i%ﬁ'go‘éel‘i‘ﬁ? SﬁQéks usi ng
a 20 gauge needl e punch. The disks were soaked in 2 | of human VEGF
solution (0.82 g/1; R&D Systens) or human basic fibroblast growth factor
(0.20 g/ 1VW(RRAH98¥¥8t ens) for 10 minutes on ice. Using fecoepeasthe di sks

i npregnated with the angi ogenic factor (VEGF or bFGF) were inserted into

t he corneal pocket so that the disk is firmy covered with corneal
epithelium The 30 aninmals were treated w th the conpound of Exanple 110
(160 ng/ kg) adm nistered orally by gavage in phosphate buffered saline
once pﬁr mgsen?]ti\(g&yﬁzeﬂarﬂhbmﬁg@dékﬁ flhost. Maféﬁbﬁﬂﬁsggh prRpaingtihae dérﬁi/ﬁ& The eyes
wer e phot ographed o s .7 and 14 post 26 Novenber 2005 WO 02/098848

PCTI US02/ TETRS 0N Sgﬂg‘%‘rﬂ‘?ﬁf%ﬁm&aﬂ e gRERA-OBG 0 BREPEYHSEES, the ani mal s
were treated wididttiahd opparentsidl ddatisistr bR/ lle FeflRqudois or noBRAEDLX

Scientific, Inc., St. Joseph, MO topically for mydriasis and anesthetized
with 2- 3%%‘8?%%%}6{9&@@@?@%@%%@&% pIUiS e fuspmagny EmHgCl R
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software. The 5 images were anal yzed by converting the area of interest to
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pi xel s as dhvél6il, alBhNBuEOR @bl p¥RSHbAs0 AhRBiont BBy cGabdeAhGnbdmmaes from
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Growth Inhibition Human HCT l'on "carci nona’’c rown nonol ayer
cul t ut€ i MERIAVP assig 4Eseluidinmesglpipinéarsit e dspertidaci) o kaytnady Hesterilizedser um and

1% peni ci lghd Bashike ' ' t?i ﬁlg : 16. cells in
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t est conpd@amisinghe PREofipnsAR by irridintisss Tizaylyoay alsdi toxmatefaivred invhe ésrmex posur e
to the age : . . h-£ Ny 0. 9% hate buffered saline.
o oth | ot o i€ SR BTN oo I BT BB o md e e St s
descri bed dilbenie) foTingectiors imihsliztely befopressed as the growth fraction of

treat cells d,w cant.rol cul tures,. Representativeconpounds of
t he p?gsent i n3@%%0%\1}\%3%5@81@%isltaéeogef’%f?ﬁ%?%c%‘éec ‘}%%gf#sc@sﬁgﬁe human col on
HCT 116 t winge. EalekxsmplEhdpsaiat perfdap norndadig €all weidpe thie rimae 8f shoat Huomari zed in
TABLE 1. Eﬁ@t '?:,Od m%l\(/)?B(I;Ay%véfgh%hérpnlégrlfs?ancésodo%gge%gv%ilé%é%w the lower

limit of the aforesaid range may be more than adequate, while in other cases still

larger doses may be employed without causing 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
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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 Conventi onal Mirine Tunmor and Human Tunor
Xenggraft Assays Inhibition of tunors transplanted into mce is an
accepted proerues+e for studying the efficacy of antituperusgasiss (Corbett,
et al., In vivo Methods for Screening and 5 Preclinical Testing; Use of
rodent solid tunors for drug discovery., In: Anticancer Drug Devel opnent
Qui de: Preclinical Screening, Cinicabk Trials, and Approval, B. Teicher
(ed), Humana Press Inc., Totowa, NJ, Chapter 5, pages 75-99 (1997);

( Cor bet t , imglangdtion of the: disks] . FdPPRItGERENG, the amithals StHPQNSRIRFith ab0Pmd 2@fatel 995) ) .

Mur 7i ne t s. ar hupan._xenoqr aph were | npl anted essentially as described
by Cor bet@%ﬁﬁeﬁ’ gh‘ Pv@w@ﬁ%ﬂ%ﬁf%ﬁ%&%% wgypéln%fl(ﬁéonm@x formydefsisTest i ng: Use
of rodentand@hésthetitsionish 2-9% iSbTginEloS ERH ETNe eyBE bvefelp}aomgﬂaﬁlmaﬁlgaw tunmor or

er

human xenogr,aph was i npl ant ed subcut aneously using elt 12-gauge trocar
i npl ant's ﬂ'@@ﬁ‘ﬁlmé%fﬁ?ﬁ?ﬁ?)@}d thy imaggs) weere sayad P%E%Fﬁl%ﬁ%¥%?iuﬁ softwiapcocllie | nserti on

IS m dnayimaB&IWRE falyred By bdnhvéie BB dreh OFtAk 1 BEH QR PGk ddSyiside of the
nouse. The trocar is _ slipped approximately 3/4 of an 1 nch subcutaneously

P . )
up t owar deYFReARAgq amdisaynsing thedrightuizely i arflslarminationafithe vasephasatea. Ehel pi nchi ng
the skin @& 4bRndebOREH at Ba e ' I'l's
prepared froma atbgri eaff)lf %ogrtlgr@%f_ u‘ri:g? g&%ﬁ&@%%ﬁ/a?g i E)Ib%%grv g&f%‘f@%t ed
subcut andBhigItsr of YESTHinderer agpapgiogenasis. dulowast nehar effeclichinbibiteef pBABY | es
River). Bhahed ndahfStentgepound in vehicle or vehicle alone was adm ni stered
by intravenous bolus injection (iv), intraperitoneal injection(ip), or oral
gavad® (po). Each 20 treatnent group, as well as a group of untreated
control  SCTRlToIGOSLALES O oldwif 1Bl s Per group in each experiment.
Subcut aneous tunor response Wwas by tunor vol unme neasurenent
perfornmed tw éemaadiClidékolon ercindrea cidls vee: gbwh henelxyre cilimenin REME 120 days).

Body wei glghe M8hLe él?@ - -3l sure of xicity. The subcutaneous
tunor data were ana glgga %@1&8@5@ %lib%%% E‘n’émr"?‘éiaﬁi i{% ﬁeﬁﬁég WEPHHY®or each
t r eat ment{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




25 group over the course of the experinment and cal cul a%ging the tunor growth
del ay as the 26 Novenber 2005 WD 02/ 098848 PCTI US02/ 15ANoveseg P9 ence in
days for the treatnment versus the control tunors to reach a vol une of
either 500 or 1000 mmB. The compound of Exanple 110 was tested agai nst a
vari ety oWwonzoessas and human tunors substantially as depcriusiredssapra. The
data fromthese tests are sunmarized in 5 TABLES I|l-MJ, The paraneters
nmeasured in each experinment are summarized in the follow ng paragraphs.
Tumor Weight(nmg) _ (a x b2)/2 where g7= tunor length (nm and b = tunor
Wdth () 10 Tunor Gowh Delay = T -- Cwhere. T is the nedian tine (days)
required[for thg Ttreajnent gpgup tunprs to gieach ajpredetigsm ned Isi ze, and
Cis the|lnedian tinme (days) for the jcontrol group flunnrs to reachi the sane
size. Tutor-freéd surviyors dPé excluded frdhthis dal cul d2idon, and are

t abul at e¢r-separagt-et-y—(jfuror ""§c). 15 —+tH=Tpmor—Gawth %Lgy 3-32) ( Td)
wher e . Tufor G h Delay is aS” previously detined and Td ijS' tunor lol unme

doubl i ng[time (gays), estinmaiigg fromffhe besggy fit stirai ghtskine frpma
| og-linear—..20 _growth L‘)Lot of . the ¢ i nti al
growt h (100-8001%1g range) %9 nass } The t&eat ment{ and cbhtrol gF oups are
nmeasur ed fwherrthe—-contyot—grptp-tun rmatety;706—to] 1200 ngy
in size (nediangroup)] The Zg}fmadi an| tunor Wei ght df each 'group is
determ ned (1 ncljudi ng zeros) 3¢0khe TI ﬂ val ugg n perdent is4.an indigcation of
anti tunmot—effectiveness. A T/C < 42%l s rnn:LdpLed__gj_g_nj_f_i_ga_nt__a_n[i t unor
activity| A T/@3< 10% (s condPdered tb indi Fte hidhly silddifican}
anti t unor—activjty. 307 Body 3‘)7‘!‘ii t—toss Nadigz; = A bgdy - wei@tit 1055t nadi r
(rmmean of [group)” of greater than 20%pbr drug deat hs |greater than 2Dp% are
considergd to iasdi catelan ex&éssivelly toxi ®ddosage |in singbe courpe
trials. 26-Novepnber 2005 WD 02/0988481 PCTIUS02/ 15142

26 6.1 95 43

30 10.1 . 26 347

32 7.8 97 . 7.0

33 7.8 o8 130

4 165 99 335

35 17.0 - 100 i 9.2

" 36 284 101 124

37 | 155 102 6.3

38 139 103 119

41 14.5 104 222

42 33 105 i4.8

44 18.7 106 | 4.6

45 20.7 -108 16.0

46 4.8 109 25.1

47 8.7 110 3.5

49 14.7 111 15.0

50 10.5 112 2.8

51 26.7 115 33.6

53 2112 116 5.9
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55 9.5 117 12.4

56 16.8 121 245

57 5.0 122 25.8

59 15.0 123 ' 377

60 6.6 124 5.6

61 14.2 126 18.5

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

5  Preclinical Testing; Use of rodent solid tumors for drug 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-
10  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

15 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

20 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

25  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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‘wherein R2, R 2a, and 0O

10 substituted phenyl, pyridinyl, thienyl, fnryl, qui inyl 0 i azol yl;
R2 is hydrogen, halo, cyano, CF3, Cl1-Cs6 al kyl, (Ci- 04% '&%‘é‘wb@éégﬁlyl ,
Cl-C4 al koxy, phenyl, or quinolinyl; Rea is hydrogen or Cl--C4 al koxy;

Rte' is hydrogen or Cl1-C6 al kyi provided that at |east one of R2 and R2' is
15 hydrog R3 is hydrogen; halo, Cl1-C6 alkyl, CF3, or nitro; R3a is

en
" hydrogen, V¥A299888% C1.Cs al kyl provided that when R3a iREVES2EH4A| kyl, R3

is hydrogen and R4 is halo; and R4 is halo, O -C6 alkyl,. or CF3 provided
that only one of R3 and R4 may be Cl1--C6 20 al kyl and provided that when-
R4 is halo or Cl1-C6 al kyl only one of s® and R3a is hydrogen; or a

phar maceutical |y acceptabl e base addition salt thereof, provided that. 25
a) when R3Cbﬁcll\’¥$1 are both chloro and R2 is hydrogen, Rl is brono, iodo,
Cl--C4 al koxy, Cl1--C4 alkylthio, CF3, OCF3, nitro, azido, Q(SQO2)CH3,
N(CH3) 2, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, furyl,

or triazolyl;" whéromRpownddf Rdmadel:bot h chloro and R is hydrogen, R2 is
bromo, fluoro, CR3, -C6 alkyl, Cl-C4 al koxy, phenyl, ‘or quinolinyl. 26-
Novenber 2005 WO 02/098848 PCT/ U8020151 53 B, The conpound of claiml1,

e hydrog@n ang S 4 ected fromthe group
consi sting of hydrogen, hal®d 61 Ky A al koxy, G -C4 al kyl thio,
CF3, OCF3, SCF3, (Cl-C4 al koq bOnyr, ni azi do, Q(SO2)CH3, N(CH3)2,
hydr oxy, phenyl, substituts ey 20y 1 i di sy hjsenyl , furyl, quinolinyl,
and-triazolyl. 3. The corpound Jof cfaim1 or. 2, wherein the conpound is a
phar maceutical |y acceptable bagé addition salt. 4. The conpound of claim 3,
wherein the pharmaceutically acceptable base 10 addition salt is a sodium
salt. 5. The conmpound of claim1 whicH is N-[2--chl oro-4-bronobenzoyl ] - 4-

¢l orophengeadil fonami de or a base addition salt therof. 15 6. "The conpound
of claim1 which is N[2-nethyl*-4-chl orobenzoyl]-4- chlorophenyl sul f onam de

or a base addi %6 adff; t hereof. 7. The conpound of cltaim5 or 6 wherein
the base-addi t ROfk i3alohed, RaB, GO8I HiB15@!E; alkoxy, C,-C alkyithio, CFs, OCEs,
: 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, (C1-Cy atkoxy)catbonyl, Cy-Cy
alkoxy, phenyl, or quinolinyl; '
R*is hydrogen or C,-Cy alkoxy; _
R™ is hydrogen or C;-Cs alkyl provided that at least one of R? and R? is
15 h‘jrdrogen; : '
R? is hydrogen, halo, C;-Cg 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, C;-Cs alkyl, or CF; provided that only one of R® and R* may be C1-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, iodo,
C1-Cy alkoxy, C;-Cy alkylthio, CFs, OCF;, nitro, azido, O(SO;)CH;,
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.



20 Use of a conpound of Forrmula I1: 25 11 in the manufactur
nmedi canent for the treatnent of suscepti bl e neopl asns ifﬂg %35({2%0650 or NH;

F 26 Novenber 2005 54 R is hydrogen, halo, C-C6 al kyl, C-C4 al koxy,
O -C4 alkylthio, CF3, OCF3, SCF3, (Cl-C4 allcoxy)carbonyl, nitro, azido,

QA SA2) CH3 w2 hydroxy, phenyl, substituted pheny inyl
t hi enyl furyf&bﬁqw nolinyl, or tri azol yl; R2is hydrogellr'fIT{{%éﬁ lsqd%:]yano CF3,

C-C6 al kyl, (Ci1-C4 al koxy)car bonyl, d - 4 al koxy, phenyl, or quinolinyl;
R2a is hydrogen or Cl-CA4 al koxy; R2b Ls hydrogen or O -C6 al kyl provided
that at |east one of Rea and Ois ogen; R3 is hydrogen, halo, CI-C6

al kyl, CF3; oranitrgge cfgi?po'uﬁd %ﬂge@heraﬁh{odwg?n%{zﬁgf%&rg%haﬁ%ﬁvisded t hat

when R3a is Cl -06 al kyl, fogen an i S hal o,
-C1- C6 al kylselc%qdfm%m@e@mﬂhapfbﬁi%emmboﬁxﬂaahyﬂdCemm Ce(6  al kyl

-and provid tep6EE S ( ako, I f nd ea is
hydr ogen; g%ylghghar maceut§|c:[;: (IISX/ aég%ggk%%l’base’aé@gi%@?%% m@’r’eof. 9.
The use acbﬁifm)’hghfmml eutmfityted phitat, @hridinyhahismg clupfl] qiisolinglopidasazold. a t unor
of the 5coI on or rectum 10. A pharmaceutical fornulation conprising a
corrpound of Formula Il: x R4 RR\ - 'S -fl, 11 No H a where: Xi sOorNH

R i s- hydrogen3. hal 'Bheﬁm}ﬁﬁnfhd)ﬂ@ﬁm 1612, \ﬁ(br&ih&@cy&mpﬁlnﬁéaal kyl thio, CF3,
.OCF3, SCF rbo nitro, azido, Q(S42)CH3, N(CH3) 2,
hydr oxy, &en%ﬂu bag?epg%’fa'%?s F altpyr| di nyl, thienyl, furyl,
~quinolinyl, or tri azol yl;

4. The compound of claim 3, wherein the pharmaceutically acceptable base
10  addition salt is a sodium sali.

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;



R2 is hydrogen, halo, cyano, CF3, Cl-C6 alkyl, (Cl-C4 ox;I/%carbonyI

Cl-C4 allcoxy, phenyl, or quinolinyl; R2a is hydrogen Q)NO’G LG QP@oxy R2b
is hydrogen or Cr-C6 al kyl provided that at-|east one of ‘Rea and Rte' is
hydr ogen; 26 Novenber 2005 WD 02/ 098848 PCT/ US02 /15142 55 R3 is hydrogen,
halo, C-C6 alkyl, CF3, or nitro; R3a is hydrogen, halo, or Cl-C6 alkyl
provi ded t hat Wnen R3a is C-C6 alkyl,_R3 is hydrogen and R4 is hal o; and
R4 is halo, C-C6 al kyl, or CF3 prow%ed that only one of R3 and R4 may be

R and Paa 12 ARG, (I JHOER, B a3 Pl BeBbl, 801 Y, Ohe ©f
salt ther e¥Es, Mmﬂcowbauhmmme;amuy, AECR)IBDNECH, hipdoxy, fhdnylent , or
exci pi ent . guprituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyi;
| R? is hydrogen, halo, cyano, CFs, C;-Cs alkyl, (C;-C, alkoxy)carbonyl, Ci-Cy
_-: alkoxy, phenyl, or quinolinyl;
| R2a is hydrogen or C;-C4 alkoxy;
,  R? s hydrogen or C1~Cﬁ alkyl provided that at least one of R* and R? is
'hydrogen
Ris hydrogen, halo, C;-Cg alkyl, CFs, or nitro;
: R* is hydrogen, halo, or C1~C5 a]kyl provided that whei R* is C3-Cs alkyl, R? is
" hydrogen and R? is halo; and
R*is halo, C;-Cq a]lcyi,‘ 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, ;]uinoﬁnjl 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;
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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
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.



