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ANTI NEOPLASTI C AGENTS I n recent years fundanental advances have been made
in the dewelospssnt of 5 chem cal agents and regi nens of tPlaarapy3t568 combat
neopl asti ¢ di seases. Despite these continuing advances, cancers conti nue
to exact intolerable levels of human pain and suffering. The need for new
and better nethods of treating nalignant neoplasns and | eukem as conti nues
to fuel efforts to create new cl asses oflconpounds, especially in the area
of inoperable or netastatic solid tunors. The recent aval anche of
information 10 regarding the basic biological processes involved in

neopl asns has led to a deeper understanding of the heterogeneity of

tunors. It is because of this extrene heterogeneity anong popul ati ons of
neopl asti ¢ cel | s THRRENFe R \h ERtZREFERE QYAEL DA Pt AN SHEOPERSAAY CANTSM de
spectrum of activity and an acceptabl e therapeutic index. In addition, such
agents nust be chemcally stable and conpatible with other agents. It is
al so i nportant {ihacerrygart Sundasrentahadapeasthave begi mete ibéheadevelvpireni @t and
pai nl ess as, possi ble to.the patient. Chenother .and radi.ation_are
Frequent |y CBRBER ageRiA and FoRlp S At R aRyAA COmPAEOPIARiS ot (R o Iees,
produce sogBntr@HONEndes, daR€eriBd it exActiRRIGablt MBI TRuhAhPhin andur at i ve.
Most solid tunors increase in mass through the proliferation of malignant
cel I s andssffergal Theaiepd fornawland baterandbedsefitigptingmplignaphnenptisms #8d a t unror
to grow | ajger 1080 s fOri] Lerddlh Sl I{Wélzmgggf conloulli$ %%438{51%1 the
vascul ature, a process RAow &s angi ogenesi s. uppré§3|on unor -1’ nduced
angi ogenes hfeaby irdpgiabkl @tmdlasiaiit seidaghati Thhageherblanctepiaenitonr esul t in
antitunor actiyit OReilly, et al., Cell, 88, 277-285 (1997)). Because
angi ogje%esresgardgn&%é ¥ir biglogieptprnresses Byvotved ihacplasmsdns leso drdersEt sol i d
tunors, th rods Ll b gt i Ss
e R T AN
anti tunor amengpypulejonsaf kedfiastic oxlicthatsiesiechefifotittrapentic eigamgs should have a

resi st ance-i.nducin roperties of co nti onal.. chenot her Judah
Fol knoa ERi e aEn R AREb R o pe S B bhanruic A RO Saf At sor i es
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novel N-[benzoyl]-heteroaryl sul fonam de 30 conpounds useful in the

treat ent ekemeiberaprutisiregimes He 48 penvenenuBydaREdess appyysihbo by the patgent.
Chemotherapy and radiation are frequently used in the treatment of cancer and,

although they often produce some respons:e in the malignant disease, they are rarely
curative. Most solid tumors increase in mass through the proliferation of malignant cells
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
Folkman, Endogenous Inhibitors of Angiogenesis, The Harvey Lectures, Series 92, pages
65-82, Wiley-Liss Inc., (1998)).

The present invention provides novel N-[benzoyl]-heteroarylsulfonamide

30 compounds useful in the treatment of susceptible neoplasms.



-2 The present invention provides conpounds of Formula I: Y R2 ~ S S NT

Il I OOR where: RA RBRS 5 -X=Y-is -C C or RlLis selected fromthe
group comaDIBiosg2of hal o, CL-C6 al kyl, and CF3; R2 is sel @crasoi/ssns t he
group consisting of halo, -NO2, Cl-C6 alkyl, and CF3; R3 is hydrogen,
Cl-C6 al kyl, Cl1-C4 al koxy, Cl1-C6 alkylthio, or halo; R4 is selected from
the group consisting of hydrogen, halo, ClL-C4 al koxy, Cl1-C6 al kyl, 10
-COQ(C1-C6 al kyl), C1-C6 al kyl optional-13- substituted with Cl-C4 al koxy,
cyano, Cl1-C6 alkylthio, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl-C6

al kyl, or Cl-C4 al koxy;, or a pharmaceutically acceptable base addition salt
t hereof . The prEkepesdndispshii@nprovideheompounds deBorenul®el:hod of treating
suscepti bl e neoplasms, 15 in a mammal conprising admnistering to a mamal

in need of such treatnent gn—oncol ytical | yxeff&tive amount of a conpound
of Fornula | or a pharmacéditial ]mccep‘ablr base addition salt thereof.
The present invention al s&previdesMnethod of suppressing tunor

angi ogenesis in a manmal conprisiing afminigtering to a manmal in need of
such treatnent an 20 angi ogenesi sOsupppessifig amount of a conpound of
Formula | or a pharmaceutically acceptable base addition salt thereof. The
present invention also provides a pharmaceutical fornulation conprising a
conpound of Forrmula | or a pharmaceutically acceptabl e base addition salt

t her eof an®he§he or nore pharmaceutically acceptabl e excipients. 25 This
invention al so provides tshe use of_a conpound of Fornmula | for the

manuf acture of a nedﬁcaﬁ%nt for tﬂ% treatnent of suscepti bl e neopl asns.
Addi t i onal

30 Riy.iy —C=C— or —C=N—
R' is selected from the group consisting of halo, C;-Cs alkyl, and CFj;
R? is selected from the group consisting of halo, -NO,, C;-C; alkyl, and CFs;
R? is hydrogen, C-Cs alkyl, C;-C4 alkoxy, C1-Cs alkylthio, or halo;
R* is selected from the group consisting of hydrogen, halo, C;-C alkoxy, C;-Cs alkyl,
10 -COO(C4-Cg alkyl), C;-Cg alkyl optionally substituted with C;-C4 alkoxy, cyano,
C;-Cs alkylthio, CF3, S-phenyl, and pyridinyl;
R’ is halo, C;-Cg alkyl, or C;-C4 alkoxy; or
a pharmaceutically acceptable base addition salt thereof.
The present invention further provides a method of treating susceptible neoplasms,
15  in a mammal comprising administering to a mammal in need of such treatment an
oncolytically effective amount of a compound of Formula I or a pharmaceutically
acceptable base addition salt thereof.

The present invention also provides a method of suppressing tumor angiogenesis
in a mammal comprising administering to a mammal in need of such treatment an

20  angiogenesis suppressing amount of a compound of Formula I or a pharmaceutically
acceptable base addition salt thereof.

The present invention also provides a pharmaceutical formulation comprising a
compound of Formula I or a pharmaceutically acceptable base addition salt thereof and
one or more pharmaceutically acceptable excipients.

25 This invention also provides the use of a compound of Formula I for the

manufacture of a medicament for the treatment of susceptible neoplasms. Additionally,

this invention provides a pharmaceutical formulation for the treatment susceptible



this invention provides a pharmaceutical formulation for the treatnent
suscepti bl e WO 03/035629 PCT/ US02/ 31568 -3 neopl asns contai ning a conpound
of For mulwolo3msicks a pharmaceutically acceptable carrier @cTasor/pisest .
Furthernore, this invention includes a nethod for the treatnent of
suscepti bl e neoplasns that conprises adm nistering an effective anount of a

conpound of Formula |I. 5 The general chem cal terns used in the fornul ae
above have their usual neanings. For eganple, the term"Cl-C6 al kyl"
i ncl udes nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

tent-butyl, pentyl, and hexyl noieties. The term"Cl-C4 alkyl" is included

within t h%eﬂﬁ@ﬂh@@orﬁimﬁ% A nolimd oﬁFGhﬂuffa 1 #kBR pth@nﬁa%@ﬁndaﬁp Aydeptadldy!
propyl, 10 isopropyl, butyl, sec-butyl, |sobut(%/ and tent-butyl. The term
Cgﬁ

"Cl-C4 al kesier of excipiReln Hustherpers, thlscme@momn@u daghqd fok i treatoadnd opar ent

sopr opory - aHA- e REoRPEEE P Lot A S5 getE AR IFA P ol O

brom ne, fdfermuala,l. or i odine. The term"manmmal " is taken to nean any of
vari ous warm bl ooded vertebrate 15 aninmals of the class Mammalia, npst
preferably humans, characterized by a covering of hair on the skin and, in

the female, m lﬁe%@@t‘éﬂﬂ%ﬂn%%ﬁfs%s@& ands {Jer ldé%BBVéﬁ‘J[%QhélpﬁsuaVﬂgﬁﬂn W“ l'e

all of the compou Formula | are use anti neopl astic agents %ertal n
cl asses ofFaerpoplagdhe &rm rﬂle(f@atlkﬁd incTintes frrrdth}d)vatlngg Hnapjdgrsapmpyldbmlyh be such

preferred 2045 20558, BBk Sl 201 b B e g o1 T
?uhlt ?[)f) - g(ﬁ%ﬁgeldljillﬂ,nﬁ the ﬁ@ﬁlmg b CRE lafky MBI kaken 80 mddn etk 3ihy)prbfi1l s hal o,
10  isopropyl, butyl, sec-butyl isobutyl and fert-butyl. The term “C;-C,4 alkoxy” is taken to
mean a C;-C, alkyl group linked to the parent molecule through an oxygen atom, and
includes the groups methoxy, ethoxy, isopropoxy, and the like. The term “halo” is taken
to mean chlorine, bromine, fluorine, or iodine.
The term “mammal” is taken to mean any of various warm-blooded vertebrate
15  animals of the class Mammalia, most preferably humans, characterized by a covering of
hair on the skin and, in the female, milk-producing mammary glands for nourishing the
young.
While all of the compounds of Formula I are useful antineoplastic agents, certain
classes of compounds are preferred. The following paragraphs describe such preferred
20  classes.
a)  R!ishalo, C;-Cg alkyl, or CF3;
b) R! is chloro, bromo, fluoro, methyl, or CFs;
c) R!is halo or C1-C alkyl;
d)  R'is chloro;

25 e) R! is bromo;
f) R is methyl;
g) R'isCFs;

h)  R?is halo, nitro, C;-Cs alkyl, or CFj;

1) R? is chloro, bromo, nitro, methyl, or CFs;
30 1) R? is halo or C1-Cs alkyl;

k)  RZis chloro;



i) RR is chloro, bronpo, nitro, nethyl, or CF3; 30 j) R2 is halo or Cl1-C6
alkyl; k) R2 is chloro; WO 03/035629 PCT/US02/31568 -4- 1) R2 is brono; n
R2 is metwlo3/o33829 R2 is NO2; 0) R2 is CF3i R4 R3 5 p) - XP¥A/US2/31368 C- .

R 1 q -X=Y- is-C N ; r) RBis H halo, C1-C6 al kyl, Ci1-C4 al koxy, or
Cl-C6 alkylthio; s) R3is H, chloro, brono, nethyl, nethoxy, or
methylthio; t) R3is Hor halo; 10 u) RBis H v) R3is bronb; w R3is
chloro; x) R3is Cl-C6 alkyl; y) R3isdrethyl; 15 z) R3 is Cl-C4 al koxy;
aa) R3 is nethoxy; bb) R3is Cl-C6 alkylthio; c¢cc) R3is nethylthio; dd) R4
is H halo, Cl1-C6 alkyl, Cl1-C6 al kylthio, Cl1-C6 al kyl optionally 20
substituted with CLRC4s @bkwoxy, Cl-C4 al koxy, cyano, S-phenyl, or pyridinyl;
ee) R4 is H chloro, _,brono, nethyl, ethyl, propyl, nethylthio, CH20CH3,

met hoxy, cyano,™s- pRedymethgk pyridinyl: ff). R4 is CL-Cb al kyl:

n) R?is NOy;
0) R%is CFs;
KR
5 p)  -X=Y-is —C— C—,
R’

qQ -X=Y-is —C=N—1,
1) R is H, halo, C;-Cs alkyl, C;-C4 alkoxy, or C;-Cg alkylthio;
s) R3 is H, chloro, bromo, methyl, methoxy, or methylthio;
t) R? is H or halo;
10 v RlisH;
v)  R®isbromo;
w)  R®is chloro;
x)  R?is C1-Cg alkyl;
y) R? is methyl;
15 Z) R%is C1-C4 alkoxy;
aa) R’ is methoxy;
bb) R is C,-Cs alkylthio;
cc) R?is methylthio; ,
dd) R*is H, halo, C;-C alkyl, C;-Cs alkylthio, C;-Cg alkyl optionally
20 substituted with C;-C4 alkoxy, C;-C4 alkoxy, cyano, S-phenyl, or pyridinyl;
ee) R’is H, chloro, bromo, methyl, ethyl, propyl, methylthio, CH,OCHs,
methoxy, cyano, S-phenyl, or pyridinyl;
ff).  R*is C-Cg alkyl;
gg) R*is methyl;
25 hh) R*is ethyl;
iiy  R*ispropyl;
i) Ris halo;
kk) R*is chloro;



gg) R4 is nmethyl; 25 hh) R4 is ethyl; ii) R4 is propyl; jj) R4 is halo;
kk) R4 is chloro; WO 03/035629 PCT/US02/ 31568 -5- 11) R4 is bronmo; nm R4
i s hydr ogw;03/088829 R4 i s Cl-C4 al koxy; 00) R4 is nethoxy; PETAS)2/R4E68

I s-COQ(C1l-C6 alkyl); gq) R4 is Cl-C6 al kyl optionally substituted with
Cl-C4 al koxy; rr) R4 is CH2OCH3; ss) R4 is cyano; tt) R4 is Cl-C6

al kylthio; 10 uu) R4 is S-phenyl; vv) R4 is pyridinyl; ww R5 is halo;
xx) R5 is chloro; yy) R5 is Cl-C4 alkoxy?- 15 zz) R5 is nethoxy; aaa) R5
is Cl-C6 alkyl; bbb) R5 is nmethyl; ccc) RL and R2 are independently halo

or C1-C6 al kyl; ddd) R1 and R2 are chloro, brono, or

Rl is methyl and R2 is

chloro; 20 eeel) R1 RdrgbRencgr e chl or o; fff) RLis nethyl and R2 is chloro;
It will be understogﬁ.tﬂg&r t he above cl asses may be conbined to form
IE1HES

addi tional pref8r
antineopl astic ggentd.is Cueg allloR§; present invention

00) R*is methoxy;
5 pp) R*is-COO(C;-Cs alkyl);

&L The conpounds of Fornula | are

qq) R*is C;-Cs alkyl optionally substituted with C;-Cy4 alkoxy;

) R*is CH,OCHj;

ss)  Ris cyano;

tt)  R*is C;-Cs alkylthio;
10 uu) R* is S-phenyl;

vv) R* is pyridinyl;

ww) R’is halo;

xx) R’ is chloro;

yy) R’ is C;-Cy alkoxy;
15 zz) R® is methoxy;

aaa) R’ is C-Cs alkyl;

bbb) R’ is methyl;

cce) R'and R? are independently halo or C;-Cg alkyl;

ddd) R! and R? are chloro, bromo, or R' is methyl and R? is chloro;

20 eee) R'and R?are chloro;

fff) R'is methyl and R? is chloro;

It will be understood that the above clésses may be combined to form additional

preferred classes.

The compounds of Formula I are antineoplastic agents. Thus, the present invention

25  also provides a method of treating a susceptible neoplasm in a mammal that comprises

administering to a mammal in need of said treatment an oncolytically effective amount of

a compound of Formula I. The present compounds are believed to be useful in treating

susceptible neoplasms, including tumors and carcinomas, such as neoplasms of the central

nervous system: glioblastoma multiforme, astrocytoma, oligodendroglial tumors,

30  ependymal and choroid plexus tumors, pineal tumors, neuronal tumors, medulloblastoma,

schwannoma, meningioma, meningeal sarcoma; neoplasms of the eye: basal cell



25 al so provides a nethod of treating a susceptible neoplasmin a mamal
that conprises admnistering to a mammal in need of said treatnent an
oncol yti cablog/ogfebect i ve anount of a conpound of Fornul a IPCTise2/prsesent
conpounds are believed to be useful in treating susceptible neopl asns,

i ncluding tunors and carci nomas, such as neoplasns of the central nervous
system glioblastoma nultiforne, astrocytoma, oligodendroglial tunors, 30
ependynal and choroid plexus tunors, pi-feal tunors, neuronal tunors,
medul | obl astoma, schwannoma, neningi oma, neni ngeal sarcomm; neopl asns of
the eye: basal cell WO 03/035629 PCT/US02/31568 -6 carcinom, squanpus
cel | car ci caocraomariqasoom, cetl kakdome) sataoma, rhinbdomypdshasimameiinobiat@has s  of

t he endocrine, gl ands: pituitary neaplasns, neopl asns of e thyroid,
neopl asme BPPIRES ggﬁ’éﬁaﬂoqwtgi%ﬁw Q%P@Fmgﬁ@oﬂéﬁf% o i syst em
neopl asns &foplatsﬂﬁ o8 iR laiReAt &fr@?ﬁ%{gﬁ%‘s 6f BRIRGI LRGBS bRRm MROPI 88 B Of the

gonads; neoplasns of the 5 head and neck: head and neck cancer, oral
cavity, phte gastioehtgropancregtomdogrers systeupneaplasmsed theogomeds heoiasnshafiths :

| arge cell, | yng.carcinoma,, small cell .l ung carcinonmg, ngn-small. cell |ung
car oi noma, MR sy heeLBIBET SinsSE R B DRV SRTRETYC RS of
the thor axopie@Bplof §iREhéhx t1he @bl RBloAF I dHR) 8nall REIP RIndTAF:iimd, R6n-8manhagus,
neopl asms of the stomach, neoplasns of the |iver, neoplasns of the

gal | bl addeiell lnepparaigpmaonalignanenewilictiemay hypwmes cyinary gem sgdhgmsts efide snal |
intestine. . Ly it ' | on
ond T ect uinOEy AR ARRE B Ain B Bl A0S E0MARE R AN B oBlashidBe AR OF.
renal cel |steaach, nespasnizadthalives, mplabls bethelgalielhides, wooglasme beihe exo@dfel asnms

of the bladder, neopl asns_of the urethra, neoplasns of the prostate,
neopl d€ms RFPCERR NSEppLmS ‘i’fetgﬁﬁfaélfrﬂ“t%ﬁtmﬁh‘@“f% RPENGiX 3Bl REHENGINL he fenal e

reproduct i ¥ReQ8aRSma ofithe R6PRIAT ER-tih, dddflavil YArRAuY bR AmItERE asms of

&
t he cervi X, addenocarcr noma of t?‘l% uteane corpus, ovarian cancer,
gynecol ogi gengantmarg dactnesopl @lrsrcofonidy sedmaass of therphlgsings and uretee, ski n:

basal cell ' , | | i tofib Mer kel
cor "t urmort SRiFg ETe HRHEN A R e TBE el BhBRe b ar S5 SEiBumt
ost eogeni Cof thé@p&fsTeoplBdrhOoraRE tekiid) MO adthSo1 tHE FinIBrepEdRBAVOGRAKO MR,

Ew ng's sarconm, primtive 20 neuroectodernmal tunor, angi osarcons;
neopl &&ms wsPPiaEES BE gt vopei adivegiag.srceptesmpp bihg 45yt addenecapmemded theacut e

YL o L oIS NS L Ae OB L HRPALE A
of the skin: basal cell carcinoma, squamous cell carcinoma, dermatofibrosarcoma, Merkel
cell tumor; malignant melanoma; neoplasms of the bone and soft tissue: osteogenic
sarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing’s sarcoma, primitive

20  neuroectodermal tumor, angiosarcoma; neoplasms of the hematopoietic system:
myelodysplastic sydromes, acute myeloid leukemia, chronic myeloid leukemia, acute
lymphocytic leukemia, HTLV-1 and T-cell leukemia/lymphoma, chronic lymphocytic
leukemia, hairy cell leukemia, Hodgkin’s disease, non-Hodgkin’s lymphomas, mast cell
leukemia; and neoplasms of children: acute lymphoblastic leukemia, acute myelocytic

25  leukemias, neuroblastoma, bone tumors, thabdomyosarcoma, lymphomas, renal tumors.
In particular, the present compounds are believed to be useful in treating solid tumors,
especially tumors of the colon and rectum. It is preferred that the mammal to be treated
by the administration of the compounds of Formula I is human.

The compounds of the present invention are acidic in nature and accordingly may

30 react with any of a number of inorganic and organic bases, for example, amines and

quaternary ammonium bases, to form pharmaceutically acceptable base addition salts. It



| eukem a, hairy cell |eukem a, Hodgkin's di sease, non-Hodgkin's |ynphonas,

mast cell |eukem a; and neoplasns of children: acute |ynphoblastic
| eukem a,weamawsseryel ocyti c 25 | eukem as, neurobl ast oma, beCE/USOHBISES
r habdonyosar coma, | ynphomas, renal tunmors. |In particular, the present

compounds are believed to be useful in treating solid tunors, especially
tunors of the colon and rectum It is preferred that the manmal to be
treated by the administration of the e¢@mounds of Fornmula | is human. The
conpounds of the present invention are acidic in nature and accordi ngly may
30 react with any of a nunber of inorganic and organi c bases, for exanple,
am nes andg pAGhsie @@EMW@HWH@J:&%&&&?&?F&&JI@Iﬁ@tﬂ&ﬁ%ﬁ@ﬁﬁ@éﬂn@@l}} dccagekipt abl e
base addltlon salts. It WO 03/ 035629 PCT/ US02/ 3156 -7 is preferable to
convert t Heseaddidemsidts &1 case piladmintstationevherptraeaiscolitions f @eé@@éﬁt abl e
base addition salts for. ea 0 t

t he subjeépnm@g gﬁﬁﬁmg$§ %gaﬁﬁre®g1$ﬁﬁ$ﬁ%&k 3 %Pwﬁﬂﬂﬁﬁ%?m%%gﬁsgg@? wth
basi ¢ mat eflkf BeRleh aRkalind@édtd metaEhiyahoxiés, azirkalhatésﬁalﬁiilblbhbm«ad intiydingxi des,
car bonat es, and_bi carbonates includin 5 without limtation, ~Efjil,um

hydr oxiSde, Wikt lirmiteiphoadive hyhexidsisq uﬁy%ﬁﬂeﬁaaéﬁepofé&ﬁlwiwmﬁ 8, and
l'ithiumh t he
corres ponﬁﬂ;dg&slgegﬁ{lf%&hpo ?@{6&%&‘% Ihgﬂj‘alr%a@éﬁ%?%wpt %Eﬁtlsﬁgag%ﬁ%am and
pot assi um cmhﬁcmdargesodmmq:oeﬂsd;iymphéiﬁmn,rcﬁcbalcﬁxasqit eBheofodam mekpataisivbl e f or
form ng sa s are: econdary and 10 tertiary aliphatic and
aromatic Hae, esgq%aA Yé&e%?iw ami ne, ethyl anmine, propyl am ne,

i - propyl am ne, th@nﬂl@s%fa&xﬁﬁéﬁuﬁtﬁbl@@&ﬁ’ﬂoﬁﬁim{é@ﬁlts Qh”?ﬁﬁ]‘éba%d@)ﬁdar?laﬁ& hyl ami ne,
di et hanol am ne, di propyl am ne, diisopropylam ne, butyI am ne,

pyr r olliodi rt@rtlarspalpﬂlatld amtbaromtlp hlinescsuch g mthmmm rﬁéhylamlinéstmwidﬁmﬁ?@;

I di I
speci ol |y oRgrRihep R it SS ey i BBl RGe ARRUSARE "D T oy

i sopropy| aditthencadid] ebfopyRindns, mﬁsoﬁ&pﬁmhﬁﬁ: dhin-qw@laﬁﬁﬁawnaﬁznhmm um bases
are in general the cati ons of hydr oxyammoni um salts, for exanpl.e the

t et r amet hyPiBeHAN. draphel u@ntnm%‘/lammep &Wr@éﬁﬁpmﬂeﬁnq&w%ﬁmt he
triethylb | t th
rrethny R TIRALHAR é\rﬁitllk%ﬂv,mc%gl?, eg,%géléﬁ’)ﬁétﬂyl mm ulf?? &on or €

tri met hyl et’hyl afmtoni um cat cation.
15 triethylamine, but particulary isopropylamine and diethanolamine.

Examples of quaternary ammonium bases are in general the cations of
hydroxyammonium salts, for example the tetramethylammonium cation, the
trimethylbenzylammonium cation, the triethylbenzylammonium cation, the
tetraethylammonium cation or the trimethylethylammonium cation, but also the

20 ammonium cation.

The skilled artisan will appreciate that the introduction of certain substituents will
create asymmetry in the compounds of Formula I. The present invention contemplates all
enantiomers and mixtures of enantiomers, including racemates. It is preferred that the
compounds of the invention containing chiral centers are single enantiomers. The present

25  invention further contemplates all diastereomers.

The compounds of the present invention can be prepared by a variety of
procedures, some of which are illustrated in the schemes below. It will be recognized by
one of skill in the art that the individual steps in the following schemes may be varied to

provide the compounds of Formula I. Some of these variations are discussed.



The skilled artisan will appreciate that the introduction of certain
substituents will create asymetry in the conpounds of Fornmula I. The
present iwWoeabdwmm contenpl ates all enantionmers and m xt uP€3/usH2/31568
enantionmers, including raceinates. It is preferred that the conpounds of
the invention containing chiral centers are single enantionmers. The present
25 invention further contenplates all diastereoiners. The conpounds of the
present invention can be prepared by a-&riety of procedures, sonme of
which are illustrated in the schenes below. It will be recognized by one
of skill in the art that the individual steps in the follow ng schenes may

be varied to pTh)é/ﬂ)ai&cﬁlﬂeordafﬁf@wpdSe@irecﬂ:ﬂj’pmﬂacelthe Gapowids bhBsenulal isat i ons
are di scussed. WD 03/ 035629 PCT/ US02/ 31568 -8 Ti‘;ff particul ar order of
steps requiishsadsns upRTLEG darticniar compornddsing syrthesized: 49 strting gerpRednEnd pon

the partic the starting conpound, and the
rel altoi ve I%glwﬁﬁﬂeﬂgigﬁsﬁwdﬁéégﬂu es. The cijrrgoun(r:lrg gf the pr esent
i nvention nay b@heptrcemmmds bglthmptdsemisnvwlubnhrwm préparal hyrmethbdwdﬂklm\yn skill
in the art, a ou For mu ed b
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11 r OORL tjonally substituted benzoic
acid is CO%PB@ t%o %n@éﬂ%f??%? %regmuﬂgﬁgﬁﬁdié under standard peptide
coupling conditions well known to the skilled artisan. Specifically, the
t hi enyl -or _the thiazolyl-sul fonam des and the benzoic acid are coupled in
15 t he Qor e&ﬁ&lﬁcﬁﬁﬂﬁémi de coupling reagent, optionally in the pr esence
of a catalyst. Suitable peptide cogpl i ng reagents include
N, N' - car bonyldii m dazole (CDI) R - di cycl ohexyl bod
1- (3-di net Lg\ neRr opyl) @et ar bodi i m de Hde and
1-(3-(1- pyrrs §| ny?)propyl) st hyl carbodi*t m de (
o R
(1) (2) Formula I

The optionally substituted benzoic acid is coupled to an appropriate sulfonamide
under standard peptide coupling conditions well known to the skilled artisan.
Specifically, the thienyl-or the thiazolyl-sulfonamides and the benzoic acid are coupled in

15  the presence of a peptide coupling reagent, optionally in the presence of a catalyst.
Suitable peptide coupling reagents include N,N'-carbonyldiimidazole (CDI), N,N'-
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC), and 1-(3-(1-pyrrolidinyl)propyl)-3-ethylcarbodiimide (PEPC).
Polymer supported forms of EDC (Zetrahedron Letters, 34(48), 7685 (1993)) and PEPC

20  (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 a
suitable solvent, typically dichloromethane, chloroform, tetrahydrofuran, dioxane, or
diethyl ether and are stirred for from 1 to 72 hours at a temperature of from ambient to
25  about the reflux temperature of the solvent. Where excess or unreacted sulfonamide or
benzoic acid remains in the reaction mixture, it may be removed by the addition of an

appropriate acidic or basic resin, followed by filtration. Alternatively, these reagents may



Pol ymer supported forns of EDC (Tetrahedron Letters, 34(48), 7685 (1993))
and PEPC 20 (U.S. Patent #5,792,763) have been described, and are very
usef ul fowotobe3seeparati on of the conmpounds of the preseRCTIUSIESSHON.

Sui tabl e catal ysts for the coupling reaction include

N, N- [ di net hyl ] -4-am nopyridine (DVAP). All of the reagents are conbined in
a suitable solvent, typically dichloronethane, chloroform
tetrahydrofuran, dioxane, or diethyl ethrer and are stirred for from1 to
72 hours at a tenperature of fromanbient to 25 about the refl ux
tenperature of the solvent. \Were excess or unreacted sul fonam de or
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SOz XSS2 XS"'SZCl XSS 2 (3) (4) (5 (6) O (1) step g C1SBH Synthetic
Schenme Il depicts sulfonylation of the thiophenes and thiazoles of 15

f or mult® ( ticipgh tion of the sul fonanmides of fornula (1). Synthetic
conditions for sulfonylations are dependent on the functional groups of

t he thi ophene starting material. For exanple, in (step a), a lithium base
such as n-butyl lithiumis usedipe creabgllf he anion of formula (4) in
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Synthetic Scheme II depicts sulfonylation of the thiophenes and thiazoles of

15  formula (3) in the formation of the sulfonamides of formula (1). Synthetic conditions for
sulfonylations are dependent on the functional groups of the thiophene starting material.
For example, in (step a), a lithium base such as n-butyl lithium is used to create the anion
of formula (4) in situ, at a temperature range of ~78°C to room temperature. The anion is
quenched with a sulfonating reagent, such as sulfur dioxide, (step b) to give compounds

20  of formula (5). Formula (5) can be further reacted with N-chlorosuccinimide, (step c), to
afford sulfonyl chlorides of formula (6). Alternatively, formula (4) may be treated with
sulfuryl chloride, (step e) to give the sulfonyl chlorides of formula (6) directly (Howbert,
J. J.; Mohamadi, F.; Spees, M. M. European Patent 0 467 613 Al). The skilled artisan
will also appreciate that the sulfonyl chloride of formula (6) may be prepared by the



guenched with a sulfonating reagent, such as sulfur dioxide, (step b) to

gi ve conpounds 20 of fornmula (5). Formula (5) can be further reacted with
N- chl or oswomBnssede, (step c), to afford sul fonyl chlori e#ez/ush2/Brsrul a
(6). Alternatively, formula (4) maybe treated with sulfuryl chloride,
(step e) to give the sulfonyl chlorides of formula (6) directly (Howbert,

J. J.; Mohamadi, F.; Spees, M M European Patent 0 467 613 Al). The
skilled artisan wll also appreciate t Hat the sul fonyl chloride of fornula
(6) may be prepared by the WO 03/ 035629 PCT/ US02/ 31568 -10 reaction of
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15 The preparation of the requisite benzoic acids (2) may be accomplished by

functional transformations well known to the skilled artisan as illustrated in Synthetic
Scheme III. For example, when Z is a cyano group the conversion to the carboxylic acid
can be achieved under acidic conditions (Larock, R. C., Comprehensive Organic
Transformations, 2" Ed., copyright 1999, John Wiley & Sons, pp 1986-1987). When Z is

20  ahalide a metal promoted carbonylation can be performed with palladium acetate and
carbon monoxide in methanol to give the methyl benzoate (Id. at 1685-1687), then
followed by a hydrolysis to afford the benzoic acids of formula (2) (Id. at 1959-1968).
One skilled in the art will appreciate further manipulation of the R groups of the starting
compounds of formula (3) and (8) that are done by known synthetic interconversions such

25  as an amino derivative to the corresponding halide (Id. at 677-679), a halide exchange
with a metal-alkoxide (Id. at 893-894) or a nucleophilic addition of appropriate sulfur or
nitrogen nucleophiles (Id. at 779-780).



20 a halide a netal pronoted carbonyl ation can be perfornmed wi th palladi um
acetate and carbon nonoxide in nethanol to give the nethyl benzoate (Id.

at 1685- 1wBWp/03i6ken foll owed by a hydrolysis to afford tReThSnZai568 aci ds
of formula (2) (l1d. at 1959-1968). One skilled in the art will appreciate
further manipul ation of the R groups of the starting conpounds of formula
(3) and (8) that are done by known synthetic interconversions such 25 as an
am no derivative to the corresponding hblide (1d. at 677-679), a halide
exchange wth a netal -al koxide (1d. at 893-894) or a nucl eophilic addition
of appropriate sulfur or nitrogen nucleophiles (1d. at 779-780). WD
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ul t r akbol etmlghEMt'r Gl ';'s,“IR’hi“MS(\E/Pé’F, Mﬁ(&ﬁ?&t%g@é&}/ aM&(HABY orMS(ED”,
“MS(ES)”, “UV”, “TLC” and “H NMR?, refer to degrees Celsius, normal or normality,
millimole or millimoles, gram or grams, milliliter or milliliters, molar or molarity, high
performance liquid chromatography, infra red spectrometry, field desorption mass
spectrometry, ion spray mass spectrometry, flow injection analysis mass spectrometry,

20 fast atom bombardment mass spectrometry, electron impact mass spectrometry, electron
spray mass spectrometry, ultraviolet spectrometry, thin layer chromatography and proton
nuclear magnetic resonance spectrometry respectively. In addition, the absorption
maxima listed for the IR spectra are only those of interest and not all of the maxima
observed.

25

PREPARATION 1

5-(Methylthio)thiophene-2-sulfonamide

N
“ st\ﬁsozNH2

1.3 M n-Butyllithium in tetrahydrofuran (10 mL, 12.5 mmol; Aldrich) is added to
30 acold solution (-78°C) of the 2-(methylthio)thiophene (10.0 mmol; Aldrich) in anhydrous



nucl ear magneti c resonance spectronetry respectively. In addition, the
absorption maxima listed for the IR spectra are only those of interest and
not all oWotobe3ssexi ma observed. 25 PREPARATI ON 1 PCT/US02/31568

5- (Met hyl t hi 0) t hi ophene-2-sul fonamde SONH2 S S 1.3 Mn-Butyllithiumin
tetrahydrofuran (10 nL, 12.5 mmol; Aldrich) is added to 3 0 a cold
solution (-78C) of the 2-(nethylthio)thiophene (10.0 nmmol; Aldrich) in
anhydrous WO 03/ 035629 PCT/ US02/ 31568 -142 tetrahydrofuran (5.0 nL/nmol).
The m xture is allowed to react for 90 mn under nitrogen atnosphere.

Sul fur dioxide is bubbled through the solution for 30 mn at -78C. The

m xture i S @ (5 QAAL MEHPSr The'iextaRds GROWEMoI 84 dorD0 hitvdid¥r
evaporation. The residue is treated with a solution of sodiumacetate (8
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and extracted with nethyl ene chloride ( L The conbi ned organic
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evapor at i on. 'S purl um chr omat ogr aphy
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?5755(255 ﬂy"r“}’tl_ﬁ?’ﬁ“&ﬁtﬁg Wét(hzm%té}%%aﬂ? ((9@5 50 @@ Kﬁl&wrﬁ‘ﬁ%@f,&% Pﬁgﬁ%gﬁ\rm' Nz
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to a cold solution (0C) of chlorosul fon| c acid
10 sulfate), filtered, and concentrated by rotary evaporatlon The crude sohd is purlﬁed by

column chromatography with a mixture hexane/ethyl acetate (2:1) as the eluent. 'H NMR
(300 MHz), CDCls) 6: 7.52 (d, 1H), 6.94 (d, 1H), 5.10 (br s, 2H), 2.58 (s, 3H).

PREPARATION 2
15 5-(Ethyl)thiophene-2-sulfonamide

O: zO
= S\NH

N\_-S 2
A solution of 2-ethylthiophene (1.78 mmol) dissolved in chloroform (1 mL/mmol)
is added to a cold solution (0°C) of chlorosulfonic acid (0.35 mL, 5.35 mmol) in
chloroform (1.3 mL/mmol). The mixture is stirred for 3 hr at room temperature with a
20  drying tube connected.
The mixture is then poured over a cold mixture of chloroform/water and stirred
10 min. The organic layer is washed with water, dried over sodium sulfate and
concentrated in vacuo. Two mL of an aqueous solution of ammonium hydroxide is added
to the crude oil and the mixture is stirred for 30 min. Solvent is concentrated in vacuo.
25  The residue is employed without further purification. 'H NMR (200 MHz, CDCl;) §:
7.48 (d, 1H, J=3.6 Hz), 6.74 (dd, 1H, J= 3.7 Hz, 0.8 Hz), 5.2 (br s, 2H), 2.9 (q, 2H, J =
7.5 Hz), 1.32 (t, 3H, J= 7.5 Hz).



chloroform (1.3 nL/mml). The m xture is stirred for 3 hr at room
tenperature with a 20 drying tube connected. The m xture is then poured
over a cowo ogiosisey e of chloroformwater and stirred 10 mPeT/UShE3BEYani c
| ayer is washed with water, dried over sodiumsulfate and concentrated in
vacuo. Two nmL of an aqueous sol ution of anmmoni um hydroxide is added to the
crude oil and the mxture is stirred for 30 mn. Solvent is concentrated in
vacuo. 25 The residue is enployed witheus-further purification. 1H NVR (200
MHz, CDC13) 8: 7.48 (d, 1 H J = 3.6 Hz), 6.74 (dd, 1 H J =3.7 Hz, 0.8
Hz), 5.2 (br s, 2H), 2.9 (q, 2H, J = 7.5 Hz), 1.32 (t, 3H J=7.5 Hz). WO
03/ 035629 PCT/ US02/ 31568 - 13 PRERSRATRAVIGN 3
5- (Propyl )t hiophene-2-sul fonamde Os, ,ONHZ S A nethod simlar to
PREPARATI ON 2, wi th an excepfi(Brepybthigphene2sulipnanide ophene, is used. 1H NMWR
(200 Mz, CDC13) 6: 7.46 (d, 1H J=3.84d%)~ 6.72 (dd, 1H J= 3.8 Hz, 0.8
Hz), 5.30 (bs, 2H), 2.79 (t, 2H, J= 7. B]:X}.69 (g, 2H, J=7.4 Hz), 0.97
(t, 3H, J= 7.4 Hz). PREPARATION 4 10 7!\/05\t]r\1I y) t hi ophene- 2-sul fonanm de O
"OS Ng2 ~ S -0 1.6 Mn-butyllithiu S n, 1.75 mmol) is added to a cold
solution (-78C) of 2- methoxythi oph (1.75 mmol ) in anhydrous
tetrahydrofuran (2.6 mb./mmol). The/ m xture is allowed to react for 45 mn
under a nitrogen atnosphere. The solution is then 15 warnmed to OC and
sul fur di oxi de Pdnesherbsimdlar tor BRIGMARASTQY| 2 miidrenfegeept®ndpi2-and t hen t he
Xt ure | s, BUnASS s Bl O9PRvT Mok BbCLS o STRYSAR, Y Y38 4R 205, t e
(dd, 1H, /= 3.8 Hz, 0.8 Hz), 5.30 (bs, 2H), 2.79 (t, 2H, /= 7.4 Hz), 1.69 (q, 2H, J= 7.4
Hz), 0.97 (t, 3H, J= 7.4 Hz).

PREPARATION 4
10 5-(Methoxy)thiophene-2-sulfonamide
258,
1
—0
1.6 M n-butyllithium (1 mL, 1.75 mmol) is added to a cold solution (-78°C) of 2~
methoxythiophene (1.75 mmol) in anhydrous tetrahydrofuran (2.6 mL/mmol). The
mixture is allowed to react for 45 min under a nitrogen atmosphere. The solution is then
15  warmed to 0°C and sulfur dioxide is bubbled through the solution for 15 min and then the
mixture is purged with nitrogen. The solvent is removed in vacuo and the crude oil is
dissolved in anhydrous methylene chloride (1 mL/mmol) and N-chlorosuccinimide is
added (1.75 mmol). The mixture is stirred for 2 hr at room temperature under a nitrogen
atmosphere. It is filtered and then concentrated in vacuo. The crude oil is dissolved in
20  acetone (3 mL/mmol) and 2 mL of an aqueous solution of ammonium hydroxide is added.
The solution is stirred overnight. The solvent is concentrated in vacuo. The residue is
dissolved in ethyl acetate and washed with water and brine, dried over sodium sulfate, and
concentrated under vacuum. The residue is purified by column chromatography with a
mixture hexane/ethyl acetate (7:3) as the eluent. "H NMR (200 MHz, CDCl3) &: 7.37 (d,
25 1H,J=43 Hz),6.17 (d, 1H, J=4.3 Hz), 4.9 (br 5, 2H), 3.94 (s, 3H).



di ssol ved i n anhydrous net hyl ene chloride (1 ni/mol) and

N-chl orosuccinimde is added (1.75 nmmmol). The m xture is stirred for 2 hr
at room twopmanaicer e under a nitrogen atnosphere. It is fipcCrased3mwol t hen
concentrated in vacuo. The crude oil is dissolved in 20 acetone (3 nL/ mmol)
and 2 nL of an aqueous solution of ammoni um hydroxi de is added. The
solution is stirred overnight. The solvent is concentrated in vacuo. The
residue is dissolved in ethyl acetate Hnd washed with water and brine,
dried over sodiumsulfate, and concentrated under vacuum The residue is
purified by colum chromatography with a m xture hexane/ ethyl acetate
(7:3) as the eluent. 1H NVR (200 WREPABXTENG: 7.37 (d, 25 1 H J = 4.3
Hz), 6.17 (d, 1 H J =4.3 Hz), 4.9 (br s, _2H),., 3.94 (s, 3H. WD 03/035629
PCT/ US02/ 31568 - 14 PREPARA‘Iﬁ'é@@yl%@l((%‘l*%%sﬂf‘?ﬁ%ﬂ%n(e- 2-s|tjl)fonarri de |
SNH S A nethod simlar to PREPARATIEN & wth an exception for 2 5

(i nethyl)thi ophene, is used. 1H NMR Nz, CDC13) 6: 7.44 (d, 1H, J= 3.7
Hz), 6.71 (br d, 1 H J = 3.7 Hz), rrs, 2H, 2.51 (d, 3H J =0.9
Hz) . PREPARATION 6 5 - ( Met hoxynet hyl i ophene-2-sulfonamde G ,0 S NH2
SS O 10 2-(Hydroxynet hyl)thiophene (4.4 innol; Aldrich), silver (1) oxide

(6.6 mol, 1.5 eq;, Aldrich) and nethyl iodide (2.2 . |, .5 eq; Aldrich)
are di ssol ved ifﬁmﬁﬂ}m%ﬂ@fto(ﬂ&Egﬁ%‘éT@qﬁtWﬁﬂﬂPFX%Pﬁag’gg‘?rrzred at room

t enper at ur [, - mi ﬁ$¢$' I | A_t
sol ven i§ﬁ§g§ﬁgﬁ§§gﬁef%ﬁ§%%u§$ ek®8g?§%§ﬁ?§h%§??g?§g1§§J§6faﬁ%ﬂf%ﬂe
chr omat ogr(apdyl Mit=h3 @ He)x4.02 eorexay e/ At [dysHaLe 0t Hz), 75: 25) as the el uent.
1.6 MN-butyllithiumin tetrahydrofuran (0.6 nL, 0.9 nmol; Aldrich) is
added to a

PREPARATION 6
5-(Methoxymethyl)thiophene-2-sulfonamide

O¢S:,O

=~¢7"NH,
NS
0

10 /

2-(Hydroxymethyl)thiophene (4.4 mmol; Aldrich), silver (I) oxide (6.6 mmol,

1.5 eq; Aldrich) and methyl iodide (2.2 mmol, 5 eq; Aldrich) are dissolved in methylene

chloride (2 mL/mmol) and stirred at room temperature for 48 hr. The mixture is filtered

through celite and the solvent is evaporated in vacuo. The residue is purified by column
15  chromatography with a mixture hexane/ethyl acetate (75:25) as the eluent.

1.6 M N-butyllithium in tetrahydrofuran (0.6 mL, 0.9 mmol; Aldrich) is added to a
cold solution (-78°C) of the above product, 2-(methoxymethyl)thiophene (0.87 mmol) in
anhydrous tetrahydrofuran (1.3 mL/mmol). The mixture is allowed to react for 30 min
under a nitrogen atmosphere and is transferred via canula over a solution of sulfuryl

20  chloride (0.1 mL, 1.7 mmol; Aldrich) in hexane (2.5 mIL/mmol). The solution is stirred
under a nitrogen atmosphere for 2 hr and warmed to room temperature. The mixture is
diluted with ethyl acetate and washed with water and brine, dried over sodium sulfate, and
concentrated in vacuo. The residue is dissolved in acetone (3 mL/mmol) and 2 mL of an
aqueous solution of ammonium hydroxide is added with the solution stirred overnight.

25  The solvent is concentrated in vacuo. The residue is dissolved in ethyl acetate and

washed with water and brine, dried over sodium sulfate, and concentrated under vacuum.



cold solution (-78C) of the above product, 2-(nethoxynethyl)thiophene (0.87
nmml ) in anhydrous tetrahydrofuran (1.3 nL/muvol). The m xture is all owed
to react woro3@8s6ed n  under a nitrogen atnosphere and is tPraemafser/sesds vi a
canul a over a solution of sulfuryl 20 chloride (0.1 ni, 1.7 mmol; Aldrich)
in hexane (2.5 nL/mml). The solution is stirred under a nitrogen

at nosphere for 2 hr and warned to roomtenperature. The mxture is diluted
with ethyl acetate and washed with watet>and brine, dried over sodium

sul fate, and concentrated in vacuo. The residue is dissolved in acetone (3
mL/mmol) and 2 nL of an aqueous sol ution of amoni um hydroxi de i s added

W th the siHeutsidue islphriﬁedibpvﬁnmn@moma%gﬁplgf with uaniktuircshmndemy]rafewde in
vacuo. The residue is dissolved in et égacet ate and ed vvlth wat er and

bri ne, dr.(éé)aw&eegﬁarurﬁEMRé%(@MMC 8&1%5&(6411%#@?7\%%@%% (dabtL,

03/ 035629 | 2 T, fied b I

chr onat ong:_(%ﬁ_§8 é]%t%@r gEI ’E%Oe{}g%%ﬁe%ﬂ;@ %I?i)ef;“a I((37: 331 ;g ?m eluent. IH
NVR (200 WMHz, CDCl3) S: 752(d 1H, J= 3.7 Hz), 6.92 (d, 1H, J= 3.7 Hz),

5.23 (br s, 2H), 4.60 (s, 2H), PREPARATI ON 7 4,5
- Di br offot hi ophene- 2- sul f onam de RE;P@XE?@\I ~O Br Phosphorus

pentachloride (0.16 g, 0.8 mgqbl)orélﬁotﬁ%ﬁgneo@sﬁpf%mlg@ with stirring to
chl orosul fonic acid (0.14 g, 1.2 mol ) "and the resultant solution is cool ed

to OC, under a 10 nltrogen at rmsphere 2(B- Di br onot hi ophene (0.24 g, 0.8
mol) is added with stirring and B Stﬁm[tl m xture is heated to 50C for
1 hr. lce-water is added to the react) of dnxtﬂre and then it is extracted
with ethyl acetate (20 nL). The or ic layer is concentrated and

re-di ssolved in acetone (5 nlL). Anmoni um hydroxide (5 nL, concentrated) is

added and the rﬁ%&‘%ﬁdhr[{?pé}?tﬁ&hwrﬁiez(g'lér e Sf&holzgsd%ﬂ'dd@d ?Bmfoﬁ%etvﬁfm&frﬁhgfoe 15

Brine (10 nmL) an acetate are he organic | aye
separ at ed,chivrdsulfosic agqli@oldsg,|1cd/mmdlsareithe aastibaht oolatiomiseopledeo OFE,hindehy |
acet at e ( 1rgtrog<gn atmospherentE {'f)dbromothlophene (0.24 g, 0.8 mmol) is added with stirring
and the resultant mixture is heated to 50°C for 1 hr. Ice-water is added to the reaction
mixture and then it is extracted with ethyl acetate (20 mL). The organic layer is
concentrated and re-dissolved in acetone (5 mL). Ammonium hydroxide (5 mL,
concentrated) is added and the resulting mixture stirred for 30 min at room temperature.
15  Brine (10 mL) and ethyl acetate (20 mL) are added, the organic layer is separated, and the
aqueous layer is extracted one more time with ethyl acetate (10 mL). The combined
organic layers are dried over sodium sulfate, concentrated in vacuo, and then
chromatographed on silica (0.5% methyl alcohol in methylene chloride) to give the title
compound (58% yield) as a brown solid. ES(-)MS m/z 318, (M-H)  consistent with 2 Br.
20
PREPARATION 8§

5-(Cyano)thiophene-2-sulfonamide

A mixture of 5-bromothiophene-2-sulfonamide (0.50 g, 2.1 mmol), zinc cyanide
25  (0.25 g, 2.1 mmol), tetrakis(triphenylphosphine)palladium(0) (0.072 g, 0.06 mmol) in
dimethylformamide (5 mL, anhydrous) is placed under microwave radiation (under

nitrogen atmosphere, 160°C) for 15 min. Thin layer chromatography (5% methyl alcohol



organic layers are dried over sodiumsulfate, concentrated in vacuo, and
then chromatographed on silica (0.5% nethyl al cohol in nethylene chloride)
to give twe oiosied conpound (58% yield) as a brown solid. PES[GS)NBSHE z 318,
(MH- consistent with 2 Br. 20 PREPARATI ON 8

5- (Cyano) t hi ophene-2-sul fonamde O S-NH2 NC On S A m xture of

5- br onot hi ophene- 2-sul fonam de (0.50 g, 2.1 mol ), zinc cyanide 2.5 (0.25
g, 2.1 mnol), tetrakis(triphenyl phosphitne)pal | adi un(0) (0.072 g, 0.06
mol ) in dinmethylformam de (5 nl, anhydrous) is placed under m crowave
radi ati on (under nitrogen atnosphere, 160C) for 15 mn. Thin |ayer

chr omat ogria plihyie¥échRifie) dahsnales W 10108 36iA801R6Tbtd AUt DhBIGS rakid6 1N
met hyl ene chl ori de) denonstrates the reaction is inconplete._ Additional

tetrakis- (trinbepyipkgsppinelngHadisngd) (P 2dicufLonpmel) apd dgnethylorpapyide (A gnl) are

di met hyl f- ' - . ' n I d
nder i crSua s s e SR o B8REE bl HicloRAGE LM h Kl EallRel! 0%
10 L of wahe¢pharecht 260070) fof 3Binty.| 1Gmetdtventaraad a6 dedof ethid adctreterapaaddedito

m xture. The organic pha%% i s separated andﬁ{; hed[ gueous is exiracted

ayer
wi th 28 nthetsrgHongaestaee ThyResaairbrid e AYcoRs Ve £ S8t sodi um
sul fate, vﬁﬂ{'?@?l%réﬁ%}gdacétﬁtey G Qomﬁlfhgg;o%ﬁicqg}';e%%%i%&Bb@r%o@ﬁﬁédlfa@é? (0-5%

met hyl al coho thyl'ene chl or 0 give the title conpound, as a
whi t e sol icdnédhtrdRdgy vaas gndihed chrof8{ogydpBednbr silig7 (0-6 ¥ rafpthyl Ad@hPREPARATI ON 9

5 (Mot bowycar oy bLoghene 2 el LOTaTAS, Qs olTo AR
ES(-MS m/z 187, (M-H)".
10
PREPARATION 9
5-(Methoxycarbonyl)thiophene-2-sulfonamide
~ 1 S O\\S’:O
0 \ / NH,
A mixture of 5-bromothiophene-2-sulfonamide (0.50 g, 2.1 mmol), triethyl amine
15 (1 mL), methanol (1 mL), palladium acetate (0.046 g, 2.1 mmol) and 1,3-
bis(diphenylphosphino) propane (0.085 g, 2.1 mmol) (addition in that order) in
dimethylformamide (5 mL, anhydrous) is saturated with carbon monoxide gas, at room
temperature. This reaction mixture is heated to 100°C and stirred overnight, under a
carbon monoxide atmosphere. 10 mL of brine and 10 mL of ethyl acetate are added to the
20 reaction mixture. The organic phase is separated and the aqueous layer is extracted with
10 mL ethyl acetate. The combined organic layers are dried over sodium sulfate,
concentrated in vacuo, and then chromatographed on silica (0-1% methyl alcohol in
methylene chloride) to give the title compound, as a yellow solid (0.15 g, 34% yield).
ES(-MS m/z 220, (M-H)".
25



15 (1 m), nethanol (1 nL), palladiumacetate (0.046 g, 2.1 mmol) and 1, 3-
bi s(di phenyl phosphi no) propane (0.085 g, 2.1 mmol) (addition in that order)
in di retwgloBosisedri de (5 nl, anhydrous) is saturated w thPcaruson3msosioxi de
gas, at room tenperature. This reaction mxture is heated to 100C and
stirred overnight, under a carbon nonoxi de atnosphere. 10 nL of brine and
10 nL of ethyl acetate are added to the 20 reaction m xture. The organic
phase is separated and the aqueous |ayet7is extracted with 10 niL et hyl
acetate. The conbined organic |ayers are dried over sodium sulfate,
concentrated in vacuo, and then chromatographed on silica (0-1% net hyl
al cohol in nethylene chloride) tPREPARATION1G|e conpound, as a yell ow
solid (0.15 g, 34%yield). ES(-)Ms mz 220, (MH)-. 25 WD 03/035629
PCT/ US02/ 31568 - 17 PREPARATI &X¢tierothyazel-snsufenasidt e- 5- sul fonanide N O
Cl~S S-NH Il 2 0 A nethod simlar 4o, PREPARATION 4, with an exception
for 2-chlorothiazole, is 5 used. Pgﬁ@é?&QIICN 11
2- Met hoxyt hi azol e- 5- sul f onam de NI3- - OﬁSNE@NH 2 0 10 A method simlar
to PREPARATION 1, with an exception for 2¢gret hoxy- thiazole, is used.
PREPARATI ON 12 15 2-1sopropyl -2, 5-di hydr ot hi azol e

A method similar to PREPARATION 4, with an exception for 2-chlorothiazole, is

5  used.

PREPARATION 11
2-Methoxythiazole-5-sulfonamide
N
L2

07 s” "RNH,
o)

10 A method similar to PREPARATION 1, with an exception for 2-methoxy-

thiazole, is used.

PREPARATION 12
15 2-Isopropyl-2,5-dihydrothiazole

-

A solution of 1,4-dithiane-2,5-diol (20 g, 131 mmol) is suspended in Et,O

(80 mL) in a round bottom flask that is equipped with a condenser and a gas inlet tube.
Isobutyraldehyde (40 mL) and Na,SO4 (12 g) are added then ammonia is bubbled through
20  the reaction mixture for 20 min at room temperature and 10 min at reflux. The reaction is
then cooled to room temperature and the Na,SOy is filtered and the solvent is distilled at
atmospheric pressure. The residue is distilled via a vigreaux column at 130°C at 7 in/Hg
to afford the title compound (13.4 g, 40%).
ES()MS m/z 130, (M+H)".
25



S A solution of 1,4-dithiane-2,5-diol (20 g, 131 mmol) is suspended in
Et20 (80 nL) in a round bottomflask that is equi pped with a condenser and
a gas i nlwDosb®29 | sobutyral dehyde (40 nL) and Na2SO4 ( 12cg)usar/zisexided

t hen ammonia is bubbled through 20 the reaction m xture for 20 mn at room
tenperature and 10 min at reflux. The reaction is then cooled to room
tenperature and the Na2SO4 is filtered and the solvent is distilled at

at nospheric pressure. The residue is di$8illed via a vigreaux colum at
130C at 7 in/Hg to afford the title conmpound (13.4 g, 40% . ES(+)M5 to/z
130, (MrH+ 25 WD 03/035629 PCT/ US02/ 31568 -18 PREPARATI ON 13

2-1sopropyl thiazole C S A sol uUPRBPARAPIONOBr opyl - 2, 5-di hydr ot hi azol e
(12.4 g, 95.9 nmol) in benzene 125 mL% is, added to a sol ution

of p-chloranil (23.6 g, 95.6 m‘ml% Isoprepyl@ieeeicon 5 mixture is refluxed for 2
hr and cooled to roomtenperature. A soJution of 2 M NaCOH (200 nL) is
added and the reaction is stirred fo} n1 then poured into a separatory
funnel. The organic |layer is separat washed with 2 M NaCH (200 ni)

and H20 (2 x 10 ueo s are re-extracted w.th benzene and
the organic |aye F&LQP% Egﬁ%’% aée‘%}éiéﬁ& thﬂagolﬁ(i% 8 835 Oﬁltm E?I}?ﬁg‘bheri C
pressure (18519, 1§§d/<fed%‘ aQbludof 68)-LHBralli (85 61 %5 94l B%Jhbi)eﬁfh&‘ k@acﬁoﬁ/ I gr eaux
colum at 110C at infHg to provide the title conpound (6.13 g, 48% as a

col or | &ss mixfyre ES(eﬂ)mBi for 2 ht 284 c¢ed-orooRREIRPERAMIONA B4lutien of 2 M

2- 1 sopr Op)ﬂle&(k)"{-ﬁf&i r?fL? 1ML O8I G acNon & SBrred for 3H%n then poured into a
separatory funnel. The organic layer is separated and washed with 2 M NaOH
(200 mL) and H,O (2 x 100 mL). The aqueous layers are re-extracted with benzene
and the organic layers are combined. Benzene is distilled off at atmospheric pressure

10 toleave an oily residue which is distilled via a vigreaux column at 110°C at 8 in/Hg

to provide the title compound (6.13 g, 48%) as a colorless oil.
ES()MS m/z 128, (M+H)",

PREPARATION 14
15 2-Isopropylthiazole-5-sulfonamide

N
r \ 0
Yk;\ﬁ,NHZ
O

To a solution of 2-isopropylthiazole (2 g, 15.7 mmol) in Et,O (75 mL) at -78°C is
added n-BuLi (12.8 mL of 1.6 M in hexanes, 20.4 mmol) dropwise (a pink precipitate is
observed). After 40 min, the reaction mixture is warmed to 0°C for 10 min then re-cooled
to -78°C. Sulfur dioxide is bubbled over the surface of the reaction mixture for 5 min.

20  The reaction mixture is warmed to room temperature and stirred for an additional 2.5 hr.
The reaction is cooled to 0°C and N-chlorosuccinimide (4.20 g, 32.4 mmol) is added and
the reaction is stirred for 1.5 hr. The reaction mixture is then filtered and the precipitate is
washed with Et,O. The filtrate is concentrated under vacuum to give crude sulfonyl
chloride which is dissolved in acetone (20 mL) and added to a stirred solution of

25  concentrated NH,OH (20 mL) in acetone (50 mL) at 0°C. The reaction mixture is stirred
for 5 min and then partitioned between EtOAc and H,O. The aqueous layer is separated
and extracted with EtOAc (2 x). The organic layers are combined, dried (MgSO,),



11 O To a solution of 2-isopropylthiazole (2 g, 15.7 mmol) in Et20 (75
m) at -78C is added n-BuLi (12.8 nL of 1.6 Min hexanes, 20.4 nmol)

dropwi se wea opiosie2preci pitate is observed). After 40 m n, PCRAISOB3US6$ Oon

m xture is warmed to OC for 10 min then re-cooled to -78C Sul fur dioxide
i s bubbled over the surface of the reaction mxture for 5 mn. 20 The
reaction mxture is warnmed to roomtenperature and stirred for an
additional 2.5 hr. The reaction is cool®d to 0C and N-chl orosucci ni m de
(4.20 g, 32.4 mmol) is added and the reaction is stirred for 1.5 hr. The
reaction mxture is then filtered and the precipitate is washed with Et20

The filt raﬁl%réc‘ﬁam%ﬁé}hfedtuﬁdeﬂw&%d %ébkh‘éﬂ e giude pﬁddudtels $¢Hr}fsw1h’ied€ﬁdrﬁ?l’l de
which is dissolved in acetone and added to a stirred solution of 25

concent r at@d(elactpreApxanes tp ﬁffa@etb@ﬁﬂe coopednd @AB9@C58% ke reaction nmixture

is stirre n partitioned between Et OAc and H2O. The
aqueous I;by( ﬁ@%@%@? M f_Ig‘gnd extracted with EtOAc (2 x). The organic

| ayers are conbined, dried (MgSO4), WO 03/035629 PCT/ US02/ 31568 -19
filtered and evaporated under red r The crude product is

recr ystSaI lized from CH2Cl12/ acet oﬁﬁﬂé&@ﬁ gs afford the title conpound
(1.89 g, 58% . ES(+)Ms ni/z 207, (MniEh#1ithidzdPREPARATI ON 15
2-Methylthiazole N3 S To a stirred solution of 2-bronothiazole (5.0 g,
30.5 mmol) in Et20 (60 nL) at -78C ung nitrogen i s added dropw se n-BuLi

(14.6 nL of 1.6 Min hexanes, 36.6 ) ) The reaction mxture is stirred
for 40 min then dinethyl sulfate (4.75 BL, 10 50.3 mmwl) is added dropwi se

and the reacti %thw@mtﬁmwrzn&dnﬁmlazb@as(mg aacc)esimnrbl)am Bt (dogarpator) and
| eft standi nQrg{j overnight. The reaction is_warned C and cautiously

quenched wi’8 andgr pgrogen és addpd dlﬂwlwr’gﬁﬁﬁt(ll“a@/@ﬁ qf§ %Mpl&rhﬁ{i%’&s,and ext racted
\gl Lgl izng/I ﬁmﬁ}(?@aﬁg 1 Irﬁll %E:sfs@ %’%“E@%h?ﬁgn?aﬂ‘ﬁl%ﬂgg )i ne )(;r gani c
extraabns aj0e3 aimylisadéed dKG{:ﬂw&E dnd the reaction mixture is warmed to -10°C (placed in a

refrigerator) and left standing overnight. The reaction is warmed to 0°C and cautiously

quenched with 2 M HCI (40 mL). The organic layer is separated and extracted with 2 M

HCI (2 x). The acid extracts are combined and made strongly alkaline with 2 M NaOH

and extracted with Et;O (4 x). The combined organic extracts are dried over KOH and

15  the solvent is distilled off at atmospheric pressure then the title compound is distilled off
at 128-130°C (1.5 g, 49%).
ES(HMS m/z 100, (M+H)".

' PREPARATION 16
20 2-Methylthiazole-5-sulfonamide

PRN:

To a stirred solution of #n-BuLi (12.1 mL of 1.6 M in hexanes, 19.4 mmol) in Et,O

“NH

(70 mL) at -78°C under nitrogen is added dropwise a solution of 2-methyl-thiazole
(1.48 g, 14.9 mmol) in Et,0 (70 mL). The reaction mixture is stirred at -78°C for 40 min
then warmed to -20°C. Sulfur dioxide is bubbled over the solution for 5 min then the

25  reaction is allowed to warm to room temperature overnight. N-Chlorosuccinimide



15 the solvent is distilled off at atnospheric pressure then the title
conpound is distilled off at 128-130C (1.5 g, 49%. ES(+)Ms in/z 100,

(MtH) +. PRBPARSSHRON 16 20 2- Met hyl t hi azol e-5-sul fonam de POTNS02/M388/ O To
a stirred solution of n-BuLi (12.1 nmL of 1.6 Min hexanes, 19.4 mmol) in
Et20 (70 mL) at -78C under nitrogen is added dropw se a sol ution of
2-nmethyl -thiazole (1.48 g, 14.9 mmol) in Et20 (70 nmL). The reaction m xture
is stirred at -78C for 40 nmin then war?fkd to -20C. Sul fur dioxide is

bubbl ed over the solution for 5 mn then the 25 reaction is allowed to warm
to roomtenperature overnight. N-Chlorosuccinimde WO 03/035629

PCT/ US02/ 3356&, 29.20n131) 99adiled 38d thenrdardibn niistuesdglisvednd stinfornéacThen m xture
allowed to stir for 1 hr, The reactionis filtered and the filtrate
concent r at'&¥plign detlicrad andibedilisate ¢prrenirafed Bpdsy gacyymy i REPVide e @Yfde product

i s dissol vedyin @ﬁ@éﬁagpgggc%hﬁeﬂ%cg@%aehé @Fo%ﬁwﬂf'd%cé&&tmméﬂadded

and the mxture stirred e reaction mxture Is partitioned 5
bet ween Et(@eldrisladd2@.and e aopinero ssrrédfoer] Sinsine The accBoh wixthrebs GicitipRedk) and

th ic | ined, dried SO, fil d.and trated
nder Fac ERTCT MY R AGht DB RSSO LRSI IR an Ber ach ont
[Hex to H%Eag@)%%%& life]f)dnib%igéd?ﬂf Q&H?\_agél@?t fiftd8d 6RBRHBE A dBend¥Bvackin?d as a

tan solid. nn/ z ,”[I\IA ~ 10 PREPARATI ON 17
2- Br oi no- FEledhl drandtpgiphlenen sitica Syl eBiting vethsogradiconIBxdh HexdittiAedhdnke (5.0 g,

N br omos UGRPYIR 6 Ui camgoiti ity | ek EBRaPRGn 1o0 M 1S e
ES(-MS m/z 177, [M-H].
10
PREPARATION 17
2-Bromo-3-chlorothiophene

Cl

ba

Br™ 'S
To a solution 3-chlorothiophene (5.0 g, 42 mmol) in a mixture of CHCl3 (50 mL)

and AcOH (50 mL) is added N-bromosuccinimide (8.3 g, 46 mmol). The solution is

15  heated to 50°C. After 1.5 hr, the reaction mixture is cooled to room temperature. Brine
(100 mL) and Et,0 (200 mL) are added to the reaction mixture and the aqueous layer is
extracted with Et,O (100 mL). The combined organic extracts are washed with saturated
NaHCO; then dried (Na;SQy,), filtered and concentrated in vacuo to afford the title
compound (5.4 g, 65%).

20 'HNMR (300 MHz, CD;0D) 8§ 6.94 (d,J= 5.8 Hz, 1H), 7.50 (d, J = 5.8 Hz, 1H)

PREPARATION 18

5-Bromo-4-chlorothiophene-2-sulfonamide

Cl

P
Br” "S” RNI,
0

To phosphorous pentachloride (4.6 g, 22.2 mmol) is added chlorosulfonic acid
25 (2.2 mL, 33.3 mmol) under a nitrogen atmosphere. The solution is cooled to 0°C and
2-bromo-3-chlorothiophene (1.0 g, 5.0 mmol) is added. The mixture is heated to 50°C for



15 heated to 50C. After 1.5 hr, the reaction mxture is cooled to room
tenperature. Brine (100 nL) and Et20 (200 nL) are added to the reaction

m xt ure awo oBlsseaqiueous | ayer is extracted with Et 20 ( 10@CEiL)SH2/T1568

conbi ned organic extracts are washed with saturated NaHCO3 then dried
(Na2SO™4), filtered and concentrated in vacuo to afford the title conpound
(5.4 g, 6599. 20 '"H NWR (300 MHz, CD3OD), 8 6.94 (d, J= 5.8 Hz, 1H), 7.50
(d, J= 5.8 Hz, 1H) PREPARATION 18 5-7 l5o- 4- chl or ot hi ophene- 2- sul f onam de
C 11 Br S~\- S NH2 O To phosphorous pentachloride (4.6 g, 22.2 mol) is
added chlorosul fonic acid 25 (2.2 nL, 33.3 mmol ) under a nitrogen

at m)s p her €. hrTA&e swiction treopked e @ynehed vdthnivd/ wagerané ﬂtﬁ—s@hlﬂ@ﬂlé? otitictsghene

(1 g, I he is heated.t VWO 035629
b U2 Pty (POPRES Sog R SR CHAE it RS BRod bt S,

i ce/ wat er regiglictib @isSslvet inQRetofie 0t HBY iRThdded tda Qﬂﬁt‘feﬂrﬂof(@@@NﬁDH @odnthen the
CH2C12 is renoved under reduced pressure. The  residue is dissolved in

acet one ( 302¢atneA00 sda et o HhegspqiiopapixBre Potiineiiden ). hothen fhe acptope it one
(100 ) % ngéd y&gr Iregﬁlccetd' QL X Frb ?esﬁlgﬁlesig E)Et]fa%%df\wth B’cOL_’Acrl Eﬂ% t”]E%Eacet one

is 5 ranoved uced pressure residue 1's extra t QAC
(200 ni). ngwuc laygdnivasledydth brinewhahédbdNaSO))i fikerbdhemd coricemratddn2 3@d)q

e Ty e T

[ M H - conrgj 2&?5‘;91/2\%4“ Iﬁ c&ﬁ%tekt Gé'lth 11§r SIEPARATI ON 19
4- Chl or ot hi ophene fo ~[SSNH2 O
10 PREPARATION 19

4-Chlorothiophene-2-sulfonamide

Cl

08
s” §NH,

0

To a stirred solution of 5-bromo-4-chlorothiophene-2-sulfonamide (2.4 g,
8.7 mmol) in AcOH (20 mL) is added zinc dust (1.7 g, 26.0 mmol). The reaction
mixture is heated to 120°C for 6 hr. After 6 hr, the mixture is filtered and neutralized with
15 1MNaOH. The aqueous layer is extracted with EtOAc (2 x 100 mL). The combined
organic extracts are dried (Na;SOy), filtered and concentrated in vacuo. The crude
product is chromatographed on silica gel, eluting with CH,Cl, to afford the title
compound (0.88 g, 52%).
"H NMR (300 MHz, CD;0D) & 7.48 (s, 1H), 7.58 (s, 1H)
20
PREPARATION 20
2-Bromo-3-methylthiophene

s

Br™ 'S
3-Methylthiophene (5.0 g, 50.9 mmol) is dissolved in a solution of CHCl; (50 mL)

and AcOH (50 mL). N-Bromosuccinimide (9.5 g, 53.5 mmol) is added to the solution
25  and the mixture is heated to 50°C. After 1.5 hr, the reaction mixture is cooled to room

temperature. Brine (100 mL) and Et,O (200 mL) are added to the reaction mixture. The



To a stirred solution of 5-brono-4-chlorothi ophene-2-sul fonam de (2.4 g,
8.7 rmol) in AcOH (20 nlL) is added zinc dust (1.7 g, 26.0 mmol ). The
reacti on woiosisseed i s heated to 120C for 6 lir. After 6 hr PCThEsomssssire i s
filtered and neutralized with 15 1 M NaCOH. The aqueous |ayer is extracted
with EtOAc (2 x 100 nmL). The conbi ned organic extracts are dried (Na2SOH4),
filtered and concentrated in vacuo. The crude product is chronatographed
on silica gel, eluting with CH2C12 to a23erd the title conpound (0.88 g,
5299 . 'H NWR (300 MHz, CD3OD) 8 7.48 (s, 1H), 7.58 (s, 1H 20 PREPARATI ON
20 2-Bronp-3 -nethylthiophene Br S 3-Methylthiophene (5.0 g, 50.9 mmol)

I s di ssol weganidlagersio lsq;taméﬂ aﬁd m&amﬁq MiYaOHned Aofkkheh @rietl \Na,SO4),
N- Bronosucci ni m de (9. , nol ) is .added to the sal (l)JSI on 5 and t he
m xture i Jiltextad qoacg@r@ edAfztvewoﬂogﬂrﬁthe title coraRenddA-Arg il v @s A § ébcﬂﬂed to

Feact i on i Soo AT, B 4L SRSt Bhdset L TR AR E T8 |
separ at ed pdHpashed with 1 M NaCH and brine then dried (Na2SO4), filtered

and concentrated in vacuo to give the title conpound (6.4 g, 71 %9 as a
clear 8il. 1H NVR 300 MHz (CD3COD) 8 2.14 (s, 3H), 6.81 (d, J= 5.6 Hz, 1H),

7.28 (d, J=5.6 Hz, | H 5 PREPARAEP®N 2HON 21

5- Br onp- 4- net hyl t hi ophene-2-sul fonainide OBr)/:-S3 SSNH2 0 To
phosphor ous pent achl ori deS5{BoBogd-nBthylthipphyne-2-selfmathidl or osul f oni ¢ aci d
(3.1 m, 46.4 mmol). The m xture is cooled to OC and

2- br ono- 3- net hyl t hi ophene 10 (5.4 g\31 nmmol) is added. The reaction

m xture is heated to 50C for 1 hr. Tje\ e(.%ction

Br” S” §oNH,
0]
To phosphorous pentachloride (6.5 g, 31 mmol) is added chlorosulfonic acid
(3.1 mL, 46.4 mmol). The mixture is cooled to 0°C and 2-bromo-3-methylthiophene
10 (5.4 g, 31 mmol) is added. The reaction mixture is heated to 50°C for 1 hr. The reaction
is cooled/quenched with ice/water and the solution extracted with CH,Cl, (200 mL). The
organic layer is washed with brine, dried (Na,;SOy), filtered and concentrated in vacuo.
The residue is dissolved in acetone (20 mL) and added to a solution of 29% NH4OH
(54 mL) in acetone (250 mL). The reaction mixture is stirred for 0.5 hr then the acetone is
15 removed under reduced pressure. The residue is extracted with EtOAc (2 x 100 mL).
The combined organic extracts are washed with brine, dried (Na,SOy), filtered and
concentrated in vacuo. The crude product is chromatographed on silica gel, eluting with
CH,ClI, to afford the title compound (5.3 g, 58%).
'H NMR (300 MHz, CD;0D) 8 2.20 (s, 3H), 7.32 (s, 1H)
20



i s cool ed/ quenched with ice/water and the solution extracted with CH2C12
(200 m.). The worganic layer is washed with brine, dried (Na2SOQ4), filtered
and concewODrlawgs2¢ n vacuo. The residue is dissolved in a®erarse2/$Bdes nL) and
added to a solution of 29% NH4OH (54 mL) in acetone (250 nlL). The reaction
m xture is stirred for 0.5 hr then the acetone is 15 renoved under reduced
pressure. The residue is extracted vmth Et QAc (2 x 100 nL). The conbi ned
organi c extracts are washed with brine23dried (Na2SO4), filtered and
concentrated in vacuo. The crude product is chromatographed on silica gel,
eluting with CH2Cl12 to afford the title conpound (5.3 g, 58% . 1H NWR (300
MHz, CD30OD) 8 2.20 (s, 3H), 7.32 H&EPA]H)XTIQNMD 03/ 035629 PCT/ US02/ 31568

- 23 PREPARATI ON 22  4- Met hyl%%Fﬂ ‘ﬁ e OSSN O To a
stirred solution of 5-bromp gﬁ FP]ﬁer) ]Qan% fonamide (3.1 g, 12.1
mml) in AcOH (30 nL) is added z{nc dust (2.4 g, 36.2 nol ). The reaction 5
m xture is heated to reflux for QAfter 8 hr, the reaction mxture is
cooled and filtered. The filtrat Sneutrallzed with 1 M NaCH The
aqueous layer is extracted with Et DAC I E‘%o m.). The organics are dried
(Na2SO4), filtered and concentrated i ® vacuo. The crude product is

chr omat ogr aphectocuktﬁtddlsemugﬁ lof 5%&&@%&@%@1&@&2 subfoafihileq3 ihe title
conmpound (0.90 g, 43%. "H NMR (30 H, 7.27 (s,
1H), 7. 41 12¢, mmqf) mmg:‘ﬂx@&rp@\nszéde@zm ﬂﬁSét(%g}lgs%%mleoléreifh%w?trﬁnophene 10 S
A solutio d 15
dr opwi l;ée to&gurés]bs&%lfd eg%&oefﬂ% ﬂ%}o ﬁ |ophg{r%gé%glggmlﬁmasmh%h?ﬁﬁ%g
anhydr ous TheZ1rate is neutralized with 1 M NaOH The aqueous layer is extracted with EtOAc

(300 mL). The organics are dried (Na,SOy), filtered and concentrated in vacuo. The
crude product is chromatographed on silica gel, eluting with CH,Cl, to afford the title
compound (0.90 g, 43%).

10 'HNMR (300 MHz, CD;0D) & 2.26 (s, 3H), 7.27 (s, 1H), 7.41 (s, 1H)

PREPARATION 23
2-Trimethylsilyl-3-methoxythiophene

—0

DA
S

A solution of #-BuLi (19.7 mL of 1.6 M in hexanes, 31.5 mmol) is added
15  dropwise to a solution of 3-methoxythiophene (3.0 g, 26.3 mmol) in anhydrous Et;O
(20 mL) under nitrogen at -70°C. The mixture is stirred at -70°C for 2 hr.
Chlorotrimethylsilane (4.5 mL, 35.4 mmol) is added slowly to the solution. The mixture
is warmed to room temperature and stirred for 3 hr. The reaction is quenched with water
(50 mL) and hexanes (100 mL). The aqueous layer is extracted with hexanes (50 mL).
20  The combined organic extracts are dried (Na;SO,), filtered and concentrated. The crude
product is chromatographed on silica gel, eluting with hexanes to afford the title
compound (4.0 g, 82%) as a colorless liquid.
"H NMR 300 MHz (CD;0D) & 0.29 (s, 9H), 3.81 (s, 3H), 6.92 (d, /= 4.9 Hz, 1H), 7.40
(d,J=4.9 Hz, 1H)
25



(20 nmL) under nitrogen at -70C. The mxture is stirred at -70C for 2 hr.
Chlorotrimethylsilane (4.5 nL, 35.4 mmol) is added slowy to the sol ution.
The m xt LWwe 03/03s62mr med to room tenperature and stirred foPC3/Usn2/31Fh%e
reaction is quenched with water (50 nL) and hexanes (100 nl). The aqueous
| ayer is extracted with hexanes (50 nL). 20 The conbi ned organic extracts
are dried (Na2S®™4), filtered and concentrated. The crude product is
chromat ographed on silica gel, eluti ng"\%i"'t'h hexanes to afford the title
conmpound (4.0 g, 82% as a colorless liquid. '"H NVR 300 VHz (CD30D) 8 0.29
(s, 9H), 3.81 (s, 3H), 6.92 (d, J=4.9 Hz, 1H), 7.40 (d, J = 4.9 Hz, 1 H
25 WD 03/ 035629 PCT/ US02/ 31568 -Z’ZRHHHEAHW% 24

5-Trinet hyl silyl -4- et e suI md -Si S S 11 -NHZ
O A sol ution of n-BulLi %OT%I hPFEI] ?Eﬁn‘% yﬁ ?igssuw%a‘%d%ml ) is added
dropwi se to a solution of 2-trinethy silyl-3-methoxythi ophene (2.19 g, 11.8
nmml) in 5 anhydrous THF (40 nL) u rogen at -70C. The mixture is
stirred at -70C for 4 hr then sul f|ur2/d‘l§o de is bubbl ed through the

solution for 5 mnutes. After stir i‘ngsZ ‘NH N chl orosucci nimde (3.15
g, 23.6 mmol) is added to the suspelnsmn oThe mxture is warned to room

tenperature and ctl on, xt ur filtered and
the solids are %@M@ﬁq}f} %&égéﬁﬁﬂﬁ S?\M gn? ]t&jrls efdéiﬁdand t he
resi due i sdibpwikiess alsyRtion of Q:Iﬂ&ﬁéﬂly(sagam-me)hoxﬁmo@eg@w D &aney mhdly@shed
with brine then dried (Na2SQ4),. filtered and concentrated. The residue is
di ssol vied MY gﬁﬁ: @anl’,ﬁ_gndgh@troggﬂgdw & alhegnixtyre s giregdgds TG drr 4 o nl)

acet one | o O RIS i sBlnidh thrsliles R bentg 2 e REG 11
wi th Et QAccll@roguctdimnde)(3. B Zaﬁgampb ieradded ¢d theangpensiohe@hevithixture is
warmed to room temperature and stirred for 1 hr then the reaction mixture is filtered and
the solids are washed with CH,Cl,. The filtrate is concentrated and the residue is
10  dissolved in CH,Cl, (200 mL). The organic layer is washed with brine then dried
(NayS0Oy), filtered and concentrated. The residue is dissolved in acetone (20 mL) and
added to a solution of 29% NH4OH (20 mL) in acetone (30 mL) at 0°C. The mixture is
stirred at 0°C for 30 min then the acetone is removed under reduced pressure and the
residue is extracted with EtOAc (2 x 100 mL). The organic extracts are washed with
15  brine then dried (Na,SOy), filtered and concentrated. The crude product is
chromatographed on silica gel, eluting with Hex:EtOAc (3:1) to afford the title compound
(0.77 g, 25%).
'H NMR 300 MHz (CDsOD) 6 0.29 (s, 9H), 3.31 (s, 3H), 7.49 (s, 1H)

20 PREPARATION 25
4-Methoxythiophene-2-sulfonamide

—0

)9
S WNH,
0]
To a solution of 5-trimethylsilyl-4-methoxythiophene-2-sulfonamide (770 mg,

2.90 mmol) in THF (10 mL) is added a solution of fetra-butylammonium fluoride
(17.4 mL of 1 M in THF, 17.4 mmol). The reaction mixture is stirred at room

25  temperature for 2 hr. The THF is removed under reduced pressure. The residue is



15 brine then dried (Na2SO4), filtered and concentrated. The crude product
is chromatographed on silica gel, eluting with Hex: EtOAc (3:1) to afford
the titl ewomspawedd (0.77 g, 25%. iH NVR 300 MHz (CD3OD) p8TOISED3(568 9H),
3.31 (s, 3H), 7.49 (s, 1H) 20 PREPARATI ON 25

4- Met hoxyt hi ophene- 2-sul fonamde __ 011 ~0 S Il N2 0 To a solution of
5-trinmethylsilyl-4-nmethoxythi ophene-2-sul fonam de (770 ng, 2.90 nmmol) in
THF (10 nL) is added a sol ution of tet‘lzé-'butyl anmoni um fluoride (17.4 nL
of 1 Min THF, 17.4 mol ). The reaction mxture is stirred at room 25
tenperature for 2 hr. The THF is renoved under reduced pressure. The

resi due i gisveBnIROERY2GCHINSTRE 81g86® layep & Wished Withdbring thmnasied (200 ).

The organi ¢ layer. is washed with brine then dri ' red and

c Io ncentr a@gg Slil%)’\ﬁét(?{?& an%ﬁBm‘t?%ﬁtSd Bt BHier L}gg oty g’ﬁ%@éﬁ?é@h@& t(%éﬂhrseg |O?C a gel,
el uting Wi, BeXelklifwith 3 EIOAABI10k6latfia th till€canppadidd( . 86% . 1H
NVR (300 MﬂE%DSODI)%g’ 3.81 (s, %E!)g 6.73 (s, 1H), 7.22m sq %%6%)5 g
PREPARATI (HINMR (380BMItn-CP0)hox§-8hi(shene72 (s iH).ohdhisde) 0 0 11 Br / S\
S-NHZ O To a solution of 4-nethoxythi ophene-2-sul fonam de (240 ng, 1.24
mol ) Tn CH2C12 (40 nml) is added N-broinosuccinimnmde (287 ng, 1.61 mol).
The reaction 10 mixture is stirra@RERARAETION26 hr. After 7 hr, the reaction

m xture is diluted with CH2C12 :
5-Bromo-4-methoxythiophene-2-sulfonamide

To a solution of 4-methoxythiophene-2-sulfonamide (240 mg, 1.24 mmol) in
CH,Cl, (40 mL) is added N-bromosuccinimide (287 mg, 1.61 mmol). The reaction
10  mixture is stirred at 0°C for 7 hr. After 7 hr, the reaction mixture is diluted with CH,Cl,
(150 mL). The organic layer is washed with brine then dried (N a;S0y), filtered and
concentrated in vacuo. The crude product is chromatographed on silica gel, eluting with
Hex:EtOAc (2:1) to afford the title compound (277 mg, 82%).
"H NMR (300 MHz, CD;0D) & 3.30 (s, 3H), 7.40 (s, 1H)

15
PREPARATION 27

2-Trimethylsilyl-3-methylsulfanylthiophene

—S
/A
_?1 S
A solution of n-BuLi (5.3 mL of 1.6 M in hexanes, 8.5 mmol) is added dropwise

to a solution of 3-methylsulfanylthiophene (1.0 g, 7.7 mmol) in anhydrous Et;O(8 mL)
20  under nitrogen at -70°C. The mixture is stirred at -70°C for 2 hr. Chlorotrimethylsilane

(1.5 mL) is added slowly to the reaction mixture. The mixture is warmed to room

temperature and stirred for 3 hr. The reaction is quenched with water (50 mL) and Et,O

(50 mL). The aqueous layer is extracted with Et;O (50 mL). The combined organic

extracts are dried (Na;SOy), filtered and concentrated. The crude product is



(150 m.). The organic layer is washed with brine then dried (Na2S%),
filtered and concentrated in vacuo. The crude product is chronatographed
on silicawgeB/o3ssbuting with Hex:EtQAc (2:1) to afford thecriushe3sespound
(277 mg, 82% . 1H NWR (300 MHz, CD30OD) 8 3.30 (s, 3H), 7.40 (s, 1H 15
PREPARATI ON 27 2-Tri net hyl silyl -3-net hyl sul fanyl t hi ophene 1S -Si bs A
solution of n-BuLi (5.3 nmL of 1.6 Min hexanes, 8.5 mml) is added dropw se
to a solution of 3-nethylsul fanylthiophéne (1.0 g, 7.7 mmol) in anhydrous
EtZO(Cﬁl m) 20 uEdler Initrogen at -70C. The m xture is stirred at -70C for 2
r. orotrinethylsilane, (1.5 nlL) is added sl to. the reacti

m xt ure. m@wt?%?]@di Q@ spgangeh elhﬁlrggc%‘ﬂ? ﬁ@%@rtaﬁgg@/@ﬁ %ﬂgtcf)?lp%m# @?ﬁag, hr.

The reactlﬂ%)ia%a ﬁﬁlfégﬁg Wath water (50 nL) and Et20 (50 ni). The aqueous
|l ayer is extracted Wt %tZO (50 nmL). The combined organic extracts are
dried (NaZ8O4MR 500 VEIAEIROD)C 6n0 SRS, B 4T tee 3H), WL (o denicT Hzs1MD7.51

03/ 035629 PCT/ US02/ 31568 -26 chromat ographed on silica gel, eluting with
hexanes t ddaf FérdHendlt it e conpound (0.75 g, 48% as a colorless [iquid.
1H NVR:300 MHz (CD30D) 8 0.38 (s, 9H), 2.42 (s, 3H), 7.17 (d, J= 3.7 Hz,
1H, 7.51 (d, J= 3.7 Hz, 1H) 5 PREPARATION 28 (5

-Tri met hyl si | yl - 4-net hyl sul f anyl t BREBAAELIONSIS f onanide -S O2 -Si S

g i opar sar O™ s PriRethb sty oo g Han S AANGRamibE - 4 mrol) 1o

—S
Rat
I S° J°NH,
O
A solution of n-BuLi (7.4 mL of 2.5 M in hexanes, 18.4 mmol) is added dropwise

to a solution of 2-trimethylsilyl-3-methylsulfanylthiophene (1.5 g, 7.4 mmol) in
10  anhydrous THF (25 mL) under nitrogen at -70°C. The mixture is stirred at at -70°C for

4 hr. Sulfur dioxide is bubbled through the solution at -70°C for 5 minutes. After 2.5 hr,

N-chlorosuccinimide (1.98 g, 14.8 mmol) is added to the suspension. The mixture is

stirred at room temperature for 1 hr. The reaction mixture is filtered and solids washed

with CH,Cl,. The filtrate is concentrated and the residue dissolved in CH,Cl, (200 mL).
15  The organic layer is washed with brine then dried (Na;SO,), filtered and concentrated.

The residue is dissolved in acetone (20 mL) and added to a solution of 29% NH;OH

(13 mL) in acetone (30 mL) at 0°C. The mixture is stirred at 0°C for 30 min. The

acetone is removed under reduced pressure and the residue is extracted with EtOAc

(2 x 100 mL). The organic extracts are washed with brine then dried (Na,SO,), filtered
20  and concentrated. The crude product is chromatographed on silica gel, eluting with

Hex:EtOAc (3:1) to afford the title compound (0.65 g, 34%).

TH NMR (300 MHz, CD;0D) & 0.39 (s, 9H), 2.45 (s, 3H), 7.65 (s, 1H)



to a solution of 2-trinethylsilyl-3-nethylsulfanylthiophene (1.5 g, 7.4
nmml) in 10 anhydrous THE (25 nlL) under nitrogen at -70C. The m xture is
stirred awoaB/0336C for 4 hr. Sul fur dioxide is bubbled tRcCoagh/stses
solution at -70C for 5 mnutes. After 2.5 hr, N-chlorosuccinimde (1.98 g,
14.8 mol ) is added to the suspension. The m xture is stirred at room
tenperature for 1 hr. The reaction mxture is filtered and solids washed
with CH2C12. The filtrate is concentrat®d and the residue dissolved in
CH2C12 (200 mL). 15 The organic |ayer is washed with brine then dried
(Na2SO™4), filtered and concentrated. The residue is dissolved in acetone
(20 mL) and added to a sol ution SIRERABABKIN29(13 nl) in acetone (30 n) at

OC. The m xture is sti rre(l-l\?[%%%&uﬂ‘ﬂyltﬁ&pﬁé ._2_1'm?1ﬁ glone is renmoved under

reduced pressure and the resrdae is-”extracted w tOAc (2 x 100 nL). The
organi c extracts are washed with hrg ne then dried (Na2SO4), filtered 20
and concentrated. The crude product cly omat ogr aphed on silica gel,
eluting with Hex:EtQAc (3:1) to affqr 2'§1e title conpound (0.65 g, 34%.
1H NMR (300 MHz, CD3CD) 8 0.39 (s, 9HP, Lﬁ‘g{z(s, 3H), 7.65 (s, 1H WO

03/ 035629 PCT/ US02/ 31568 -27 PREPARATI Q0 29

4- Met hyl sul fanYIlotahsidhﬂi&ﬂﬁ‘ﬁ%ri&i&b‘t}fy@sil@[mdﬁethﬂsﬁfah&lthiﬂﬁﬁerﬁ&—§x1fdld2mic@ To a
sol ution of 5-trinethylsi lﬁi- 4- et hyl sul f anyl t hi o}p ene- 2-sul fonam de (660
ng, 2.34 9@ mei h35pEqlio Hil (16mbdsadded 3 sdlutionat gttt @ Bea h nmoni um 5

fluoride . I : J o) l-84thS
sti rre% a'gﬂ:h ?518%6 f@#&i‘}%%ﬂ%%ﬁ léﬁﬁgmmﬁg}"?lt—%aﬁgﬁ ?g%})l%/egg StEilrr] eérft r§% uced
pressure asfpdrinard fos B e Ths THH issotoved vhder Feddked pROQrer)d th¥hesiduegani ¢ | ayer

is washed with bripne th drie Na2S4), .filtered . and concentrated in.
vacuo. Théh%?lﬁagmpﬁ%%&%pé‘“@h?%‘ﬁ&fgfﬁf%g‘ﬁ%ds WﬁShegilef@%f“ﬁ’et ien ‘g‘ﬁ?{l ng wth
Hex: Et OAC (i, t elilif R drddt0Brdatiet i8Sk MR (300
MHz CD3C]S$ g%S%)z“.)’fgte?és(f ﬁ%&l)o?l@t%{ga(@v&%, 7. 47 (gr 1H) Hhma M
silica gel, eluting with Hex:EtOAc (2:1) to afford the title compound (400 mg, 82%).

10 'H NMR (300 MHz, CD;OD) § 2.49 (s, 3H), 7.35 (s, 1H), 7.47 (s, 1H)

PREPARATION 30
5-Bromo-4-methylsulfanylthiophene-2-sulfonamide

To a solution of 4-methylsulfanylthiophene-2-sulfonamide (210 mg, 1.00 mmol)

15 in CHCI; (10 mL) and AcOH (10 mL) is added N-bromosuccinimide (231 mg,

1.30 mmol). The reaction mixture is stirred at room temperature for 7 hr. After 7 hr, the

reaction mixture is neutralized with 1 M NaOH and the solution is extracted with EtOAc

(200 mL). The organic layer is washed with brine then dried (Na,SO,), filtered and

concentrated in vacuo. The crude product is chromatographed on silica gel, eluting with
20  Hex:EtOAc (3:1) to afford the title compound (200 mg, 70%).

"H NMR (300 MHz, CD;0D) & 2.49 (s, 3H), 7.45 (s, 1H)



5- Brono- 4- et hyl sul f anyl t hi ophene-2-sul fonamide -Sf 10 Br S~~NH2 O
To a solution of 4-nethylsul fanylthi ophene-2-sul fonam de (210 ng, 1.00
nmol ) 15 wo oGlieb39 (10 nl) and AcCH (10 nL) is added N-bromo3rsor/sisns de (231
ng, 1.30 mmol ). The reaction mxture is stirred at roomtenperature for 7
hr. After 7 hr, the reaction mxture is neutralized wwth 1 M NaOH and the
solution is extracted with EtOAc (200 nL). The organic |ayer is washed
with brine then dried (Na2S™), filteredand concentrated in vacuo. The
crude product is chromatographed on silica gel, eluting with 20 Hex: Et CAc
(3:1) to afford the title conpound (200 ng, 70%. 'H NWMR (300 MHz, CD3QD)
8 2.49 (s, 3H), 7.45 (s, 1H WO OBREBAGZITIPBIZILS02/ 31568 -28 PREPARATI ON
31 2,4-Dibronpbenzonitrile Copper..cyanide (2..%2 g, 25.9 mol) is added to
stirred anhydrous di nethyl sul fo%"&QﬂFBWOLPiI)ZOa{m 0OC to forma clear

| ution, foll it b G 7.1 L, 59.7
AT s 090 98 g Lehenoute

nmml ) all at onc I on , I"bronoani | I ne g, 19.9 mmol)
i n anhydr odisethytsetfbyids (3G mkj) dec0C8o fbm & sleaibdutiony toplaivsd by wheadditzamafl a, to

the mixture. After.t lete, t t,i i xture .
Al oved 1 dereupigp 51 it SRef BoDeiE cetol Aaobaon s e fRomotbPE S i ow y
treated widkh SNohydrRORhahhfdrés HmeB1sulibxidE(MEmI) Ruiddsd idb@ise, viae reaction

m xture is cooled to 10 anbi ent tenpérature before being extracted with

ethyl acetcaneylagraslemixiure; After tgoBidion is campletes thsitnstion myahme is|alipwed tar e
vashed ot (300 e SR 155 SR Bl SR [ 2020
to give theN hidrbenleRepadsh wl)6hive middts Yite] @y redcton jliRutenis zo@bdto (M
cons| ?toe nt arr\i\lgigrrl} tgmpe%;t'urelgefore being extracted with ethyl acetate/hexane (1:1; 2 x 300 mL).
The combined organic layers are washed with water (100 mL) and brine (100 mL), dried,
concentrated in vacuo, and then chromatographed on silica (0-5% ethyl acetate in hexane)
to give the title compound (1.61 g, 31% yield). FD(+)MS m/z 259, (M) consistent with 2
Br.
15
PREPARATION 32
2,4-Dibromobenzoic acid
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 to
20  ambient temperature before being extracted with ethyl acetate (2 x 75 mL). The
combined organic layers are washed with water (100 mL) and brine (50 mL), dried,
concentrated, and then chromatographed on silica (acetic acid/methyl alcohol/chloroform,
0.1:0.5:99.4) to give the title compound (0.81 g, 48% yield). mp 171-172°C; ES(-)MS
m/z 277, (M-H)™ consistent with 2 Br.
25



PREPARATI ON 32 2, 4-Di bronobenzoic acid A stirred suspension of

2, 4-di bronmobenzonitrile (1.57 g, 6.0 nmmol) in sulfuric acid (6 M 150 nl)
i s heat edwDm®3nafokux for 3 days. The reaction m xture i s c@crasor/ss620

anbi ent tenperature before being extracted with ethyl acetate (2 x 75 niL).
The conbi ned organic |ayers are washed with water (100 nmL) and brine (50
m.), dried, concentrated, and then chromatographed on silica (acetic

aci d/ met hyl al cohol/chloroform 0.1:0:%99.4) to give the title conpound
(0.81 g, 48%yield). nmp 171-172C, ES(-)M5 mz 277, (MH- consistent with
2 Br. 25 WD 03/035629 PCT/US02/ 31568 -29 PREPARATI ON 33

2- Brono- 4- chl orobenzoi ¢ acid COZPRBPARATIAN 38jueous sol ution of sodium
nitrate (2.21 g) in water (15 m_) is added 5 dropwise to a stirred,

i ce-cool ed mi xture of 2-am no-4B W%?‘&B@W%Olﬁéi”é (5.00 g, 29.1 mml) and
48% hydrobromic acid (150 nL) in watercplf0 nL). The resultant mixture is
stirred for 2 hr at OC. Then it is treaté rdropvm' se with an aqueous
solution of copper bromde (7.81 Q) lrc er (20 nmL). Upon the conpletion
of the addition, the reaction mxtur is allowed to warmto anbi ent
tenperature where it is stirred overni ght. 10 After extraction wth ethyl
acet at e/ hexanes (3:1; 2 x 400 nlL), theCtonbined organic Iayers are washed
with brine (200 nmL), dried, concentrated, and_chronato 5grasn ag 0 silica
(1% net hyl al cohdprauseys erlsugmeisofimypifiate (R-2d ) & BEBF ) 1b) iadded he title

conmpougd I H) -
consi st entérvg Ve %’ %g’@rggn&/d Ec%l%ed%&ﬁ&%’é%%ﬁ%dzﬂcgy}@gn%ﬁf g?%g%gl Oérg% hyl benzoi c
aci d 29.1 mmol) and 48% hydrobromic acid (150 mL) in water (150 mL). The resultant

mixture is stirred for 2 hr at 0°C. Then it is treated dropwise with an aqueous solution of

copper bromide (7.81 g) in water (20 mL). Upon the completion of the addition, the
reaction mixture is allowed to warm to ambient temperature where it is stirred overnight.
10  After extraction with ethyl acetate/hexanes (3:1; 2 x 400 mL), the combined organic
layers are washed with brine (200 mL), dried, concentrated, and chromatographed on
silica (1% methyl alcohol and 0.5% acetic acid in chloroform) to give the title compound
(4.04 g, 59% yield). mp 154-155°C; ES(-)MS m/z 233, (M-H) consistent with 1 Br and
1 CL
15
PREPARATION 34
2-Chloro-4-methylbenzoic acid

o

To 4-bromo-3-chlorotoluene (4.97 g, 24.2 mmol) in dimethylformamide (25 mL) is added
20  palladium acetate (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
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. The mixture is washed with water and extracted with

25  hexanes (2 x 50 mL). The combined organic layers are dried over sodium sulfate, filtered,



C 0 j501T To 4-brono-3-chlorotoluene (4.97 g, 24.2 mol) in

di et hyl formam de (25 nL) is added 20 palladiumacetate (0.54 g, 2.42

nmol ), 1,8o0bBsgdephenyl phosphi no) propane (0.998 g, 2.42 mroir)yso2/31568
triethylamne (12.5 nL) and nethanol (12.5 nlL). The reaction vessel is
evacuated and purged three tinmes with carbon nonoxide gas. A balloon filled
with carbon nonoxide gas is used to maintain the carbon nonoxi de

at nosphere. The reaction mxture is hedPed at 80C for 8 hr. The mixture is
washed with water and extracted with 25 hexanes (2 x 50 nL). The conbi ned
organic layers are dried over sodiumsulfate, filtered, WO 03/035629

PCT/ US02/ 3¢&68ntratdi) apd nlmemategrapdied sndh Q:h%cmﬂa/tl ogataiplrebexanesh 1024886(28%y bf

acetate in_hex 24 289 chl or.o- 4- met hyl benzoate is

i sol at ed a@eﬁly?% ﬁlﬂr é’sm%tﬁ}’lge% tf)lf\/‘éoﬁ‘f §43°1°(f%ﬁ i)+ consistent with 1 O.

To met hyl Esgl)m,gfzq-gqe{myj{pbmm&tQ,;thqq;]g, 5.42 rmol) in tetrahydrofuran

5 (10 nL) nethyl al coho 3 4) and water (2.5 inL) is added 2N |ithium
4yme

hydr oxi de ( 8. 12Taimetlnd 2 thiibepzoats (161 gxdxunmol)dn kestahrdioBrars0C f or
2.5 hr ?ﬂoergL} %ﬁ{h%ﬁlc?ho‘?g? TSLHE Fratef SHL?'}% %&@Q%ﬁeﬂhm%{é'\;ﬂﬁ drochl oric

acid (35 24 concen enove ydrofuran

and net hyl (&l Zenol 6.2 Anmbl).t @h@feacmcm indtereiisheatal ABA° @A 2.5hd, cddled fckood t er
drying, 0.922 g (1009 . of 2-chloro-4-nethyl benzoic acid is 10 i sol at ed.

ES(-) M5 ! fempsSitire ) thert gicar e N Ehydmpebioric aprgb AR ON besnixture fs
4,4,4-Tri fw%ﬁ&?% sdTBLRRSYe Bidtsiia gaﬁ;fgra&ghaﬂm%&&mc?@ Vg%&@pléaw%w o:‘

et hyI 4,4, 4 tr| uor oacet oacet at
added cesi funncdab@mdilt@re(dzaﬁﬂergirylﬁg,mg(l(mﬁe orféecdniqrmzi-mthylbemzoucsadadz&t ed to

Oy A8 D bkl s R o M B o W T The Momction o xture 1s Lo

stlrred for an additional 1 hr. After coollng to roomtenperature, the
reaction mxture is diluted with H0O (150 r&})a and extracted with Et20 (2 x
150 nL). The organic extracts arek IO 4> 20 washed with H2O and

brine, then dried (Na2§@ﬁlTrlﬁﬁ(%rB%r§lg GQQbﬁP@ h%quggstafford the title

conpound (9.0 g, 56% I's use out urther purification.
To a solution of ethyl 4,4,4- trlﬂuoroacetoacetate (12 mL, 82 mmol) in DMF

15 (80 mlL)is added cesium carbonate (26.4 g, 82 mmol). The reaction mixture is heated to
70°C. A solution of methyl p-toluenesulfonate (13.5 mL, 90 mmol) in DMF (30 mL) is
then added dropwise during 30 min and the reaction mixture is stirred for an additional
1 hr. After cooling to room temperature, the reaction mixture is diluted with H,O
(150 mL) and extracted with Et;O (2 x 150 mL). The organic extracts are combined and

20  washed with H,O and brine, then dried (Na,SO,), filtered and concentrated to afford the
title compound (9.0 g, 56%) as an oil which i§ used without further purification.
'HNMR (300 MHz, CDCL3) 8 1.28 (t,J= 7.1 Hz, 3H), 4.01 (s, 3H), 4.19 (q, /= 7.1 Hz,
2H), 5.75 (s, 1H)

25 PREPARATION 36
3-Hydroxy-5-trifluoromethyl-thiophene-2-carboxylic acid methyl ester
A solution of 4,4,4-trifluoro-3-methoxy-but-2-enoic acid ethyl ester (9.6 g,
48.5 mmol) and methyl thioglycolate (4.3 mL, 48.5 mmol) in MeOH (75 mL) is cooled to
5°C. A solution of KOH (3.3 g, 58.2 mmol) in MeOH (75 mL) is then added over
30 30 min. The reaction mixture is stirred overnight at room temperature. The reaction

mixture is then poured over a stirred mixture of ice (75 g), H,O (75 mL) and concentrated



1H NVR (300 MHz, CDCl13) 8 1.28 (t, J= 7.1 Hz, 3H), 4.01 (s, 3H), 4.19 (q,
J=7.1 Hz, 2H), 5.75 (s, 1H) 25 PREPARATI ON 36

3- Hydr oxywb-0B03f6kuor onet hyl -t hi ophene- 2- car boxylic aci d nmeChgusSorstses A
solution of 4,4,4-trifluoro-3-nethoxy-but-2-enoic acid ethyl ester (9.6 g,
48.5 rnol) and nethyl thioglycolate (4.3 nL, 48.5 nmmol) in MeOH (75 L) is
cooled to 5C A solution of KOH (3.3 g, 58.2 mmol) in MeOH (75 nL) is then
added over 30 30 min. The reaction m xtdte is stirred overnight at room
tenperature. The reaction mxture is then poured over a stirred m xture of
ice (75 g), H20 (75 nL) and concentrated WO 03/035629 PCT/ US02/ 31568 -31
H2SO4 (4. SHIRQ, (4ThmLi Theimextuse iexktrReidedtmMEIGTAEQROARSE LY. ZhOcsthbhined he
conbined extracts are washed w turated HCO3. ~The washi ngs are

back- ext r agtRgis e Hashed 3R .Saﬁtﬁéteé&% dTélPd‘é?*’é‘g? g dpek-g¥teacid K8y wi t h

brine, the i NaASOH i: a _ e
conpound (%(%éeghl%/() as a br %%iagi&%%\r/&]\?c eiggnﬁlgdgg{%&l\%ﬂg Iﬁg%?&%zgg)?) hg?&eﬁ

puri fi cat i ol cohetrtiaRd(t8@ffohe tiGDCHIBPo 102, 9E0) 8H) brown08b] which iH)sed 9. 48
(br s, 1H _.PREPARATI ON.37. 10

3- Hydr osxy-‘gltﬁ?‘fl%ffﬁlgﬁ?@%pﬁ%ﬂoﬁ hi ophene- 2- carboxylic acid To a stirred

sol ution ofy Nagkl 4 g, 8,8l (s BH2P06 4 11) 0.4 1@dded) a sol ution of
3-hydroxy-5-trif I(uoromef hyl -%)hi ophe('rsfe-}gf car %o’xgﬂa% C a((:i %’ me% hyl ester (11.4
g, 50 mmol) in MeOH (25 nlL). The reaction m xture is heated at reflux for
3 hr and then cooled to roomtenperature. The reaction mxture is
concentrated to about half volune 15 and cooled to 5C. Acidification to pH
1 with concentrated HCL(17 nlL) repPRIEPARATE®ON SUspension. After stirrng the
suspension for 30 mn at 5C, the solids are collected by filtration,
washed Qi t h H20 and di-Hedraxsidetiflpaeamathyl shigphened-carboxsiis-2eidt | e conpound

CENN L S T I A T A
PREPARATI Q1@ rbof-3hydrb:ies-ariftidryine thii-didpdens2 carboxylic acid methyl ester (11.4 g,
50 mmol) in MeOH (25 mL). The reaction mixture is heated at reflux for 3 hr and then
cooled to room temperature. The reaction mixture is concentrated to about half volume
15  and cooled to 5°C. Acidification to pH 1 with concentrated HC1 (17 mL) results in a
suspension. After stirrng the suspension for 30 min at 5°C, the solids are collected by
filtration, washed with H,O and dried under vacuum to afford the sub-title compound (8.5
g, 79%) as an off-white solid which is used without further purification.
'H NMR (300 MHz, CDCl3) § 7.30 (s, 1H), 11.7 (br s, 2H)
20
PREPARATION 38
5-Trifluoromethyl-thiophen-3-ol
3-Hydroxy-5-trifluoromethyl-thiophene-2-carboxylic acid (8.0 g, 37.8 mmol) is
placed in a flask and heated to 105°C under argon. Heating is continued for 2 hr to
25  complete the decarboxylation. Upon cooling, the title compound is obtained (6.8 g, 85%)
as a brown oil which is used without further purification.
'H NMR (300 MHz, CDCls) enol (major) o 5.01 (brs, 1H), 6.52 (d, J=1.7 Hz), 7.06
(m, 1H)
'H NMR (300 MHz, CDCl;) keto (minor) § 3.86 (s, 2H), 6.59 (br s, 1H)
30



3- Hydr oxy-5-trifluoronethyl-thi ophene-2-carboxylic acid (8.0 g, 37.8 mmol)
is placed in a flask and heated to 105C under argon. Heating is continued
for 2 hr wo0283sempl ete the decar boxyl ati on. Upon cool i ngPCrhiso/s1sbe
conpound is obtained (6.8 g, 85% as a brown oil which is used w thout
further purification. 1H NVR (300 MHz, CDC13) enol (major) 8 5.01 (br s,
1H, 6.52 (d, J=1.7 Hz), 7.06 (m 1 "H NVR (300 MHz, CDC13) keto
(mnor) 8 3.86 (s, 2H), 6.59 (br s, 1H3230 WD 03/035629 PCT/ US02/ 31568

- 32 PREPARATI ON 39 1 -Phenyl -5-(5-trifluoronethyl-thi ophen-3 -yloxy)- 1
Htetrazole A solution of 5-trifluoronethyl-thiophen-3-0l (2.0 g, 11.9
mmol) in dry acetone (480 nlL) coPRBEPARAJIONCIH oro-| - phenyl -1Htetrazol e

(2.1 g, 11.9 mmol) 3.3 5.9, .23. ) is..maintained at reflux
with careful excl us?‘gﬂe@%T@P@W@flﬁ%@ﬁ%n%{ﬁ’xﬁkiﬂﬁﬁtéaqo removed under
reduced pressurg@ifod Bﬁs-hﬁﬂog&ﬁeﬂhﬂ-ﬂ%pﬁlbﬁB% eslohet Y‘@%ﬂn@b’%ﬁ%‘? acéeRO n)
and H20O (50 nL). The organic extracts are washed wth brine, then dried

(Na2SO4) , (#80 mdp eontamthgcrlders-t-phenyl- 1Thtstrezalel €. hgodu? mniad) ik Kre@0@raphed

5L 00 S BT . OO G kel oSS e Ao
A4H), 7. 73 Acetond is rémévdundéifedudediftedstre ahtilthe RRGRAR b AR Bemridn €11,C1,

3-(1-Phenyl -1H-tetrazol - 5-yl oxy)-5-trifluoronethyl -thi ophene-2-sul f onam de
and 3-[1- ((ﬁOO mL) and H,O (50 mL). The organic extracts are washed with brine, then dried

Sul f anoyl - ) - 5= yi l=5r.tr r - Lhi0 ne- 21sul fon
ani do 15 ARSI Sl ARl Mlaielfbd b M AR NN RRIG .7
fl ask and eldtirgheitty Et(A ¢:Brek ((1:80 Lioradfoed thy ltitickRbopbendt 2-3/£,689) »-at b-widtersakidl e
(100 rrg 0.30 mol) is added to the solution under a nitrok%gn at rm](sgfhere.
The séPut i BNXEs(308AMHa, ¢BCHY0T % 24-7-63 (mr 4N’ 35(6h IFi TohHrs2 e 8178ds:t1d1)70C
and thionyl chloride (0.1 nL, 0.33 mol) is added then the reaction is
reheated to 100C and stirred for an additional 2 hr. The reaction 20

m xture is poured onto ice dr opRERARMIIONSAGaidAl on is extracted with

CH2C12 (1Q0 . ic | o hed with brine, th i ed
(Nazsony o blsngh St eatn RS digbiete -t SeamiEdnf 10t one
(5 ) andilsnRHkknkD- B-SMHaubll 2810RE1-3 9908kt hyl-thiophene-2-sulfonamide

15 A solution of chlorosulfonic acid (2 mL, 30 mmol) is placed in a flask and

1-phenyl-5-(5-trifluoromethyl-thiophen-3-yloxy)-1H-tetrazole (100 mg, 0.30 mmol) is
added to the solution under a nitrogen atmosphere. The solution was heated to 100°C for
2 hr. The solution is cooled to 70°C and thionyl chloride (0.1 mL, 0.33 mmol) is added
then the reaction is reheated to 100°C and stirred for an additional 2 hr. The reaction

20  mixture is poured onto ice dropwise and the solution is extracted with CH,Cl, (100 mL).
The organic layer is washed with brine, then dried (Na,SOy), filtered and concentrated.
The residue is dissolved in acetone (5 mL) and is added to a solution of 29% NH,OH
(5§ mL) and acetone (10 mL) at 0°C. The mixture is stirred at 0°C for 30 min. The
acetone is removed under reduced pressure and the residue is extracted with EtOAc (2 x

25 50 mL). The organic extracts are washed with brine, then dried (Na;SO,), filtered and
concentrated. The crude product is chromatographed on silica gel, eluting with '
EtOAc:Hex (1:3) to afford a mixture of the title compounds (91 mg, 65%) as a white
solid. In another reaction, the components are separated by chromatography on silica gel
eluting with EtOAc:Hex (1:5) and characterized individually.

30 'HNMR (300 MHz, CD;0D) & 7.57-7.67 (m, 4H), 7.89 (d, J= 5.9 Hz, 2H)
'H NMR (300 MHz, CD;0D) § 7.96 (d,J=4.2 Hz, 1H), 8.15 (s, 4H)



(5 nL) and acetone (10 nmL.) at 0OC. The m xture is stirred at 0OC for 30 mn.
The acetone is renoved under reduced pressure and the residue is extracted
wi th Et OAW0(03/0356225 50 nmL). The organic extracts are washedTaiso3tsss ne,
then dried (Na2SO4), filtered and concentrated. The crude product is
chromat ogr aphed on silica gel, eluting with EtQAc:Hex (1:3) to afford a

m xture of the title conmpounds (91 ng, 65% as a white solid. In another
reaction, the conponents are separ ated- B/~ chromat ography on silica gel
eluting with Et OAc: Hex (1:5) and characterized individually. 30 1H NVR (300
MHz, CD3OD) 8 7.57-7.67 (m 4H), 7.89 (d, J= 5.9 Hz, 2H) 1H NWR (300 MHz,
CD30D) 8 7.96 (d, J= 4.2 Hz, 1H), 8.15 (s, 4H) WD 03/035629 PCT/ US02/ 31568
- 33 PREPARATION 42 5 -Triuoronethyl -t hi ophene- 2-sul fonam de To a sol ution
of 3-[1-(4-sul fanmoyl - phenyl) - 1Hté3ﬁ5%§ﬁj§9%@<y] -5- 5

trifluoronethyl -thi ophenesZrsil.t Qhai196; AGuitShafbadmol ) in benzene (50
m) is added H20 (2 ni), EtOH (3 m?%'q?%’%%% Dt C2"") and 10% pal | adi um

on carbon (350 agjalufidreoid-kit-(4mulfamoybpheag] )t 07-88BzokEylixght- The reaction
m xture is..coole roomte ratu d dilyted with benzene (50 ni).
The 1 ect ERSaRit bienSer a2 Alecha” Ml Cendifeg ( nasSor)
filtered gngnA9nesdedat,ed2 nhg FROHAS i), RIrREMISdd '(%(L?ﬁ@d%%%ﬁmﬁﬂ dan
silica gel, eluting with Et OAc: Hex (1: 10) to afford the title conpound (18

my, 179 aertenkBiq mesolheimixthe is heatediocHed wvernightappe readtieromixture is

3-(1-phenyl -] H-tetr | - 5-V] 0XVY)wor 1L ri.fl uor o hvl\- thi ophene- 2- sul f oni c
2o d o asoplsti B ERRwereRibiified Vil B OO B e REBEORAF 50D, s
7.56 (d, Fitefed) Hehe Hdrrenellafdd if died)®Na4S0,)Hilterddihnd ddncEStatddVErie tuds30, (M H)
General Coupling Procedure To a stirring. solution of the benzqgic acid (1.25
eq) i hOdr yprefuchisgihsrastpgisahed ansiliey gehlyting wigh EffpAeHieri(kd 0) t agfosdythei s added
i n one. pori, L ﬁﬁdm ylzl{;@(;, : n-1.5 eq) and finally,
N, N- [ di matt %ﬁaﬁfggm@ opy?’l i es(l. 1€eésq ﬁ The m xture is vigorously stirred
under ni trog_en_’lﬂr@rsaﬂa@ poceduens epyilied tte d-(lHptenyl r1¢dtetmeol gr-glosyr &, ~and the
resi due parpitiongd bitueen ot Ml 336l 8L A ahee iR L9aRh S 2Ver 18
'H NMR (300 MHz, CD;0D) & 7.56 (d, J=4.0 Hz, 1H), 7.60 (d, J = 4.0 Hz, 1H)

15  ES(-)MS m/z 230, (M-H)".

General Coupling Procedure
To a stirring solution of the benzoic acid (1.25 eq) in dry dichloromethane

(10 mL/mmol), the sulfonamide (1.0 eq) is added in one portion followed by EDC

20 (1.25-1.5 eq) and finally, N,N-[dimethyl]-4-aminopyridine (1.2 eq). 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
IN hydrochloric acid (4 times, 20 mL/mmol), then the combined aqueous phases
extracted with ethyl acetate (twice, 20 mL/mmol). The combined organic layers are

25  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, reversed phase chromatography or crystallization if necessary or
desired.

The compounds of EXAMPLES 1-53 are prepared essentially as described in the

30  general coupling procedure.



IN hydrochloric acid (4 tinmes, 20 nL/mml), then the conbi ned aqueous
phases extracted with ethyl acetate (twice, 20 nL/muvol). The conbi ned
organi ¢ woess3mee 25 finally washed with water and sat ur Cedsazsisetis
sodium chl oride, dried over sodium sulfate, and concentrated under reduced
pressure. The residue may be subjected to silica gel chromatography,
reversed phase chromatography or crystallization if necessary or desired.
The conpounds of EXAMPLES 1-53 are prep3ted essentially as described in the
30 general coupling procedure. WO 03/035629 PCT/ US02/ 31568 -34 Exanple
Product Mass Spectral Data # (mz) 1 N-[4-bronp-2-chlorobenzoyl]- ES(-)M
mz 412, (Bdahlple consi st emrotcth 1 Br 5 chl or ot hi dpksSpeetzr] Darnd 2 C .

sul f onam dev\% N-[ 4- chl or o- 2- et hyl benzpyl ] - ES(-) M5 22/25 392, (M H)
consi st ent th L Br 5-bronothiophenet2- and 1 d. A onani de

N- [ 4- br ong=2-1chl ORGBRGRT I IESHen . 1 ESCRES n{TH) (ngwnglgteﬁtmm TBr
4- br ono- 5{chl or of hi ophene-2- 2 Br sul f onam de

N-[ 2, 4- bi s,(trif|u%16blﬁrsqﬂw9pbeneﬁ3( )I\/B rrr&nd@e@l (MH - conS|stent with
benzoyl ] - %- chl or ptli.aphgee-2- 1 A . su|fonanmide 5
N-[2,4-big(trifluoronethyl)- ES(-)MS nfz 480, (MH) - consistent with
benzoyl ] - %- brlonot Ni[dphbne22netllylBmzodi: [ BR@NBer/z 392, (M-H) consistent with 1 Br

N-[2,4-dinethylb 0 YMS m z -consistent with

chl or ot hi ¢gphene- Zggjuci\{’?(;ﬂﬁgﬂl? (5‘8(2 7 !\Er[dézal écgir\‘u/L | or 0- 4- net hyl benzoyl |- ES(+) VB
mz 394 (WH) copsilbhenidew th 5- br onof hi ophene-2- 1 Br and 1 .

3 N-[4-bromo-2-chlorobenzoyl]- | ES(-)MS m/z 490, (M-H) ™ consistent with
4-bromo-5-chlorothiophene-2- | 2 Brand 2 Cl.

—.I_)

sulfonamide
4 N-[2,4-bis(trifluoromethyl)- ES(-MS m/z 436, (M-H) ™ consistent with
benzoyl]-5-chlorothiophene-2- | 1 ClL

sulfonamide
5 N-[2,4-bis(trifluoromethyl)- ES(-)MS m/z 480, (M-H) ~ consistent with
benzoyl]-5-bromothiophene-2- | 1 Br.

sulfonamide ‘
6 N-[2,4-dimethylbenzoyl]-5- ES(-)MS m/z 328 (M-H) ™ consistent with
chlorothiophene-2-sulfonamide | 1 CL.

7 N-[2-chloro-4-methylbenzoyl]- | ES(+)MS m/z 394 (M+H) " consistent with

5-bromothiophene-2- 1 Brand 1 CL
sulfonamide

8 N-[2-chloro-4-methylbenzoyl]- | ES(H)MS m/z 350, (M+H) ™ consistent with
5-chlorothiophene-2- 2Cl1
sulfonamide

9 N-[4-chloro-2-fluorobenzoyl]- | ES(-)MS m/z 396, (M-H) ™ consistent with
5-bromothiophene-2- 1Brand1Cl

sulfonamide




sul fonam de 8 N-[2-chl oro-4-nethyl benzoyl]- ES(+) M5 mlz 350, (MtH)
consistent with 5-chlorothiophene-2- 2 C sulfonamde 9

N- [ 4- chl owo-02/0846er obenzoyl ] - ES(-)MS na/z 396, (MH) - ceaIiGshEstsesn t h

5- br onot hi ophene-2- 1 Br and 1 O sul fonam de WO 03/ 035629 PCT/ US02/ 31568
-35 10 N-[ 2- brono-4-net hyl benzoyl]-5- ES(-)M5 mz 438, (M+H)+ consi st ent
with bronot hi ophene-2-sul fonamde 2 Br. 11 N-[2-brono-4-nethyl benzoyl ] -5-
ES(+)MS mz 394, (M+H) + consistent wit3 - chl orot hi ophene-2-sul fonam de 1
Br and 1 d. 12 N-[4-nethyl-2-trifluoronethyl- ES(-)M5s mlz 382, (MH -
consistent wth benzoyl]-5-chl orothiophene-2- 1 . sulfonam de 13

N-[ 2, 4-di chl orobenzoyl ]-5- ES(-)MS miz 380, (MH) "consistent with

(et hyl t hil o)1iohi pNHgordo-42n&hylbaubipraEsie)MI 4/z 438, (M+H)" consistent with
(I\l_m[et4h;cllh|t (r)“r 85 tZhimat hg?g]en%oel/l_gsgﬁ(ggﬁ -) NE@ gféz igo (MH) - consistent wijth
N-[ 4- met hyT-{7- bfﬁ@%&ﬁ&mdletﬁylbéa%&yl} K5 ES@)H@%/Z BM i) CensiskheRith W  h
(met hyl t hilo) t hi pphene-2- 1 .__sul Tonam N-[3,4-di chl or obenzoyl ] - 5-
ES(-)MS mlz 348 ck(lmopkmphwm%@ml&nemdm hBr emfbl &1 )t hi ophene-2- 2 O .
consi st ent e h| NISTRITS Gt DUPOREgrY | POCNE Y 3[R Bl W
N-[ 2, 4-di ¢hl or opesnzoyll ]S—cBIor«EEi@pl)dvszm z BZE, (MH) - consistent with
sulfonamide
13 | N-[2,4-dichlorobenzoyl]-5- ES(-MS m/z 380, (M-H) consistent with
(methylthio)thiophene-2- 2 CL
sulfonamide
14 | N-[4-chloro-2-methylbenzoyl]-5- | ES(-)MS m/z 360, (M-H) "~ consistent with
(methylthio)thiophene-2- 1CL
sulfonamide
15 | N-[4-methyl-2-bromobenzoyl]-5- | ES(-)MS m/z 404, (M-H) " consistent with
(methylthio)thiophene-2- 1 Br.
sulfonamide
16 | N-[2,4-dichlorobenzoyl]-5- ES(-MS m/z 348, (M-H) " consistent with
(methyl)thiophene-2- 2 CL
sulfonamide
17 | N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z 362, (M-H) " consistent with
(ethyl)thiophene-2-sulfonamide |2 CL
18 | N-[2,4-dichlorobenzoyl]-5- ES(-MS m/z 376, (M-H) " consistent with
(propyl)thiophene-2-sulfonamide | 2 Cl.
19 | N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z 364, (M-H) " consistent with
methoxythiophene-2- 2 Cl
sulfonamide
20 | N-[2,4-dichlorobenzoyl]-5- ES(-MS m/z 378 (M-H) "consistent with 2 Cl.
methoxymethyl-thiophene-2-
sulfonamide
21 | N-[2-methyl-4-bromobenzoyl}-4- | ES(-YMS m/z 436, (M-H)~ consistent with
bromothiophene-2-sulfonamide | 2 Br.




(p ropyl)thi ophene-2-sul fonam de 2 O .
ES(-)M5 nfz 364,

sul f onamwe 03a856b$ [ 2, 4-
-consistent with 2 d.
N-[ 2- net hyl -

4- br onobenzoyl ]-4- ES(-)M5 nfz 436,
br onot hi ophene- 2- sul f onam de 2 Br.
N-[ 2- met hyl - 4- chl or obenzoyl ] -2- ES(-) M83fitz 349,
chl orot hi azol e-5-sul fonam de 2 d.

(MH - consistent wt
di chl or obenzoyl ]
met hoxynet hyl -t

WO 03/ 035629 PCT/ US02/ 31568

19 N-[ 2, 4-di chl orobenzoyl ] - 5-

h net hoxyt hi ophene-2- 2 d.

-5- ES(-)MS m z 378CTNISBY/31568

hi ophene-2 sul fonam de 21
(MH - consistent wt
-36 22
consi stent ‘wi

(MH "

h
th

23 N[ 2, 4-dichl orobenzoyl]-2- ES(-)M

mz 369, (MH) - consistent with chlorothiazole-5-sulfonamde 3 d. 24
N-[ 2, 4- di c/hl 22 ohénomkihyR4-cHS{obphddy#2z | 3%,) MSViEIB49, (BBHE 1 coh@stentwiithh
met hoxyt hijazol e- gm de 2 d.. 25 ([:12- net hyl - 4- chl or obenzoyl | - 2-
ES(-)MS mijz 345, Cbﬁ?ﬁ—élam‘&éﬁg {fagtide v tlt?L met hoxyt hi azol e- 5- sul f onani de 1
a. 26 N-[2,43dI[qh LP&-@QEH%&%MW{!]JS ES(|-BIEMY 7/- 489 (MMané'lst@IﬁﬂﬁthSt ent
wi th di brionot hijophene- and_2 CI .. sul fonam de
N- [ 4- br ono\- 2- net|I¢ lopethigen)e-P- =suliganyifis G4, (MH - con3| stent with
N Ca-chl orlo- 2 et RpT BARTOYT en%OWE%?”?& B R SRS
cyanot hi ophegg- y. rmﬁhdwﬂ@lfsﬁngllbham@@ N-2[QL br orrpl 2 met hyl Qenzpyl ]-5-
Br. 30 N[~ 201 oL R Ry TRRRIB I | AR e £ 3D (Rl eT o ent
wi th chl of ot hi cpﬁaﬁ@cyana&bletﬁﬂaﬁmdlﬁldz ¢1.CL
26 | N-[2,4-dichlorobenzoyl]-4,5- ES(-)MS m/z 490, (M-H) " consistent with
dibromothiophene-2- 1 Brand 2 CL.
sulfonamide
27 | N-[4-bromo-2-methylbenzoyl]- ES(-)MS m/z 514, (M-H) ~ consistent with
4,5-dibromothiophene-2- 3 Br.
sulfonamide
28 | N-[4-chloro-2-methylbenzoyl]-5- | ES(-MS m/z 341, (M+H)" consistent with
cyanothiophene-2-sulfonamide 1 CL
29 | N-[4-bromo-2-methylbenzoyl]-5- | ES(+)MS m/z 385, (M+H) " consistent with
cyanothiophene-2-sulfonamide 1 Br.
30 | N-[4-chloro-2-methylbenzoyl]-5- | ES(+)MS m/z 350, (M+H) " consistent with
chlorothiophene-2-sulfonamide | 2 Cl.
31 | N-[2-bromo-4-methylbenzoyl]-5- | ES(-)MS m/z 392, (M-H) " consistent with
chlorothiophene-2-sulfonamide 1 Brand 1 Cl
32 | N-[2,4-dibromobenzoyl]-5- ES(-)MS m/z 500, (M-H) " consistent with
bromothiophene-2-sulfonamide | 3 Br.
33 | N-[2-bromo-4-chlorobenzoyl]-5- | ES(-)MS m/z 456, (M-H) " consistent with 2
bromothiophene-2-sulfonamide | Brand 1 Cl.
34 | N-[2-methyl-4-bromobenzoyl]-4- | ES(-)MS m/z 392, (M-H) " consistent with
chlorothiophene-2-sulfonamide 1 Brand 1 Cl.
35 | N-[2,4-dichlorobenzoyl]-4- ES(-MS m/z 368, (M-H) " consistent with
chlorothiophene-2-sulfonamide | 3 Cl.
36 | N-[2,4-dichlorobenzoyl]-4- ES(-MS m/z 446, (M-H) " consistent with
chloro-5-bromothiophene-2- 1 Brand 3 Cl.




31 N[ 2-brono-4-net hyl benzoyl]-5- ES(-)Ms mlz 392,
chl or ot hi ophene-2-sul fonamde 1 Br and 1 O .
ES(-) M5 nwo 0508562 M H)

(MH
32 N-[2, 4-di bronobenzoyl ]

consistent with
-5-
"consistent with bronothi ophene- 2psultiSonaussgie 3 Br.

33 N[ 2-brono-4-chl orobenzoyl]-5- ES(-)Ms mlz 456, (MH) - consistent with
2 bronot hi ophene-2-sulfonam de Br and 1 . 34
N-[ 2- met hyl - 4- br onobenzoyl ]-4- ES(-)M5 nfz 392, (MH) " consistent with
chl or ot hi ophene-2-sul fonanmide 1 Br and-37<C . 35 N-[2, 4-di chl orobenzoyl ] - 4-
ES(-)M5 mz 368, (MH - consistent with chlorothi ophene-2-sulfonam de 3
Cl. 36 N[2,4-dichlorobenzoyl]-4- ES(-)M5 nfz 446, (MH) - consistent with
chl or o- 5- gronot hyapheh§t2- 1 Br and 3 WO 03/ 035629 PCT/ USO2/ 31568 | - 37-
sul fonam de 37 N-[2, 4-dichlorobenzoyl]44- ES(-YNMS mlz 426, (MH) -
consi stent| wth Nﬁi@t%QﬂChlﬁr@ﬁWHHrOphen@SQ)Miﬁ"3?4%@42I{b09n%§§@nﬁmm dd 38
N-[ 2, 4-di ghl orob le] IS and M - consistent with
nmet hyl t hi gphene- %é&??obﬁ%oﬁé% %Q 39 N-ﬁf?met hyl - 4- br onobenzoyl | - 4-
ES(-) M5 ni|z 388, slinkinide consi st ent vvi t h met hoxyt hi ophene-2- 1 Br.
sul f onam de—46--N+24: ES(b Pli\v 7416 { M{-”) 2 = : twith
bi strifludrorfet hoyHehgishiojersnz t4‘hyl t hil Sphans 42 ¢t dilhequiget vi
N-[ 2, 4-di ghl orobﬁﬁzmthi cheEﬁémﬂohﬁnméz 3¢, (MH " consi stent with
net hoxyt hi nphr:\m: 2- (gfp sulfonam de 142 N[ 2. ppthvyl -4 on uuwlzmll 4-
ESC M. o 2Hoa ] NIy YLD GE W { KSCRISHYE SH, BRI GBRaRgt 1 |
methoxythiophene-2- 1 Br.
sulfonamide
40 | N-[2,4- ES(OMS m/z 416, (M-H) .
bistrifluoromethylbenzoyl]-4-
methylthiophene-2-sulfonamide
41 | N-[2,4-dichlorobenzoyl]-4- ES(-MS m/z 364, (M-H) " consistent with
methoxythiophene-2- 2 CL
sulfonamide
42 | N-[2-methyl-4-bromobenzoyl]-4- | ES(-)MS m/z 404, (M-H) " consistent with
methylthio-thiophene-2- 1 Br.
sulfonamide
43 | N-[2,4-dichlorobenzoyl]-4- ES(-)MS m/z 380, (M-H) " consistent with
methylthio-thiophene-2- 2 ClL
sulfonamide
44 | N-[2,4- ES(-MS m/z 432, (M-H) .
bistrifluoromethylbenzoyl]-4- Y
methoxythiophene-2-
sulfonamide
45 | N-[2,4- ES(-)MS m/z 448, (M-H)".
bis(trifluoromethyl)benzoyl]-4-
methylthio-thiophene-2-
sulfonamide
46 | N-[2,4-dichlorobenzoyl]-4- ES(-)MS m/z 458, (M-H) " consistent with

methylthio-5-bromothiophene-2-

sulfonamide

1Brand?2 Cl




sul fonam de 43 N-[ 2, 4-di chl or obenzoyl]-4- ES(-)M5s nfz 380, (MH "
consistent with nethylthio-thiophene-2- 2 C. sulfonamde 44 N-[2,4-
ES(-) V5 mwo 0482562{ M H) bi strifluoromet hyl benzoyl ]-4- net Roxyuset/zshene- 2

sul fonam de 45 N-[2,4- ES(-)M5 nlz 448, (MH)

bi s(trifluoronethyl)benzoyl]-4- nethylthio-thi ophene-2 sul fonam de 46
N-[ 2, 4-di chl orobenzoyl]-4- ES(-)MS miz 458, (MH - consistent with

met hyl t hi o- 5- br onot hi ophene-2- 1 Br and3®-C sul f onani de WO 03/ 035629

PCT/ US02/ 31568 - 38 47 N-[2, 4-dichl orobenzoyl]-4- ES(-)MS mz 442, (MH)
" consistent_ with nethoxy-5-bronothi ophene-2- 1 Brand 2 O sul fonan de 48
N-[ 2- net hyl - 47 by Mﬁb@dizblptdbe&oy&@(--) VS | iSZ-)MISGry/z G442, KYI-H) consistatterith Wi t|h

met hoxy- 5-|br om)t | f onBriage 2 A9

N-[ 2- et hy|l - 4- br %%P?O@IOPEW'# MS|mz 482, (MH - consistent with
met hyl t hi g- 5- br()@mfdhh@meene 2- 2 Br. sul fonam de 50

N- [ 2,4-di dhlorohenzoyll1-2- ES(- VNS WM Zz!377 (MH " consist

y (=) ent—with

i sopr opy! t|hi & ol -B-mefhyiotrhiomebermrogl-4- 5 ESOVB e 6 (Math conssia 76 1 - 2

ES(-)MS nijz 401, nfeMol)_(% SCB}B%bﬁﬁdg)ﬂEr]\eV;‘ch 2iB%eopr opyl t hi azol e-5- sul f onami de 1
Yy t

Br. 52 N-[|2- et ronobenz ES(-)Ms mz 373, (MH) consisten
W th sulfonamide
49 | N-[2-methyl-4-bromobenzoyl]-4- | ES(-)MS m/z 482, (M-H) " consistent with
methylthio-5-bromothiophene-2- 2 Br.
sulfonamide
50 | N-[2,4-dichlorobenzoyl]-2- ES(l—)MS m/z 377, (M-H) " consistent with
2 Cl.

isopropylthiazole-5-sulfonamide

51 | N-[2-methyl-4-bromobenzoyl]-2- | ES(-)MS m/z 401, (M-H) ~ consistent with
1 Br.

isopropylthiazole-5-sulfonamide
52 | N-[2-methyl-4-bromobenzoyl]-2- | ES(-)MS m/z 373, (M-H) ~ consistent with

methylthiazole-5-sulfonamide 1 Br.
53 | N-[2,4-dichloro-benzoyl]- 5- ES(-)MS m/z 402, (M-H)  consistent with 2

trifluoromethylthiophene-2- ClL

sulfonamide

EXAMPLE 54
N-[4-bromo-2-chlorobenzoyl]-5-bromothiophene-2-sulfonamide
0O

Q
S
Br O cl Br

5 An 8 mL reaction vial is charged with 4-bromo-2-chlorobenzoic acid (0.39 mmol,
1.5 eq) and 2.0 mL of dichloromethane. A stock solution (4.0 mL) containing
5-bromothiophene-2-sulfonamide (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 mmol, 2.0 eq, Novabiochem)

10  and the vial is capped and shaken. 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 concentrated under reduced pressure. Chromatography was applied



met hyl t hi azol e-5-sul fonam de 1 Br. 53 N-[2,4-dichloro-benzoyl]- 5- ES(-)M
mz 402, (MH)- consistent with 2 trifluoronethylthiophene-2- C.

sul f onamwe BHARYLE 54 N-[4-brono-2-chl orobenzoyl]-5 PCT/US02/31568

- br onot hi ophene-2-sulfonanide OOSHBr OC aBr 5 An 8 nL reaction vial
is charged with 4-brono-2-chl orobenzoic acid (0.39 innol, 1.5 eq) and 2.0
mL of dichl oronmethane. A stock solution (4.0 nlL) contai ning

5- br onot hi ophene- 2- sul f onam de (0. 26 5 1 eq) and

N, N-[diinethyl]-4-am nopyridine (48 ng, 0.39 mvl, 1.5 eq) in

di chl oronet hane is added, followed by 0.261 g carbodiiinide polystyrene
resin (2. Qo thenesidue ShdsPaativns gorRaifingprodust whicomhwiged abd caneentratedwingddr | s

capped and shaken. After 72 0. 77 syl phonat ed pol ystyrene resin ( MP-
TsOH) is éﬁ‘_ﬁ@& Pﬁssge%ﬁﬂof’ﬁi,e%@i&?ﬂ%ﬁ%ungr gonaut). After about 18 hr the
reaction pyME £/4 &6, (MBS ebneRnERRE OB AHadclunder reduced pressure.

Chr omat ogr aphy was applied WO 03/ 035629 PCT/ US02/ 31568 -39 to the residue

and fractions containing product were conbi ned and concentrated under
reduced pressure to provide the title conmpound. ES(-)Ms nlz 456, (MH) -

consistent with,2 Br and,1 . The €0 n : Yol are

pr epar ed essenﬁ}gl ﬁoglpé)gn%ge%fgﬁrﬁagjéjzesi%'6%{%%%%3%@?8;6@%%?%& ?rg%ﬁigﬁ Mass
Spectral Data PBkanpl@3d4. 55 N-[2, 4-di chl orobenzoyl ] -t hi ophene-2- ES(-)Ms i z
334, (MH) sulfonam de consistent with 2 d. 56

N-[ 2, 4-di chl orobenzoyl ] -5-(2-pyridyl)- ES(-)Ms mlz 411, (MH "

t hi ophene- éieﬁhﬂlgund”i de CONSTSTRgy (1T 2 T -

Mass Spectral Data

# (m/z)
N-[2,4-dichlorobenzoyl]-thiophene-2- ES(-)MS m/z 334, (M-H)~
> sulfonamide consistent with 2 ClL.
N-[2,4-dichlorobenzoyl]-5-(2-pyridyl)- ES(-MS m/z411, M-H)"
>0 thiophene-2-sulfonamide consistent with 2 CI.
N-[4-bromo-2-methylbenzoyl]-5- ES(-MS m/z 436, (M-H)"
77 bromothiophene-2-sulfonamide consistent with 2 Br.

_ ES(-MS m/z 423, M-H)~
N-[2-chloro-4-nitrobenzoyl]-5-bromothiophene- i )
58 consistent with 1 Br and 1
2-sulfonamide a1

N-[2,4-dimethylbenzoyl]-5-bromothiophene-2- ES(-MS m/z372, M-H)"

59

sulfonamide consistent with 1 Br.
60 N-[4-chloro-2-methylbenzoyl]-5- ES(-MS m/z 348, (M-H)~
chlorothiophene-2-sulfonamide consistent with 2 Cl.

61 N-[2,4-dichlorobenzoyl]-5-chlorothiophene-2- ES(-)MS m/z 368, (M-H)~

sulfonamide consistent with 3 CL
62 N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z 442, M-H)"
(phenylthio)thiophene-2-sulfonamide consistent with 2 CL.
10 Example 63

N-[2,4-dichlorobenzoyl]-5-bromothiophene-2-sulfonamide



57 N-[4-Dbrono- 2- net hyl benzoyl ]-5- ES(-)Ms mlz 436, (MH)

br onot hi ophene- 2- sul f onam de consistent with 2 Br.

N- [ 2- chl owo-04/088629 obenzoyl | - 5- br onot hi ophene- ES(-) M5 il z P42A]S0%/8456§ 58
consistent with 1 Br and 1 2-sulfonamde C. 59

N-[ 2, 4-di net hyl benzoyl ] - 5- br onot hi ophene-2- ES(-)Ms mlz 372, (MH)

sul fonam de consistent with 1 Br. 60 N-[4-chloro-2-nethyl benzoyl ] - 5-
ES(-)MS miz 348, (MH chlorothi ophene4®-sul f onanmi de consistent with 2 O .
61 N-[ 2, 4-dichl orobenzoyl ]-5-chl orot hi ophene-2- ES(-)M5 mz 368, (MH)

sul fonam de consistent with 3 A. 62 N-[2,4-dichlorobenzoyl]-5- ES(-)M5 nlz
442, (MH " (Ppbensdctibh ﬁ)lithfdxﬁhﬁcf}ﬂerzb&izbfocnwmmm g€ ddsi7atnt), wbhtdma22Cl . 10

Ex I 63 N-[2,4-dichl b I bro
a S H Br @L@n&y@%@'@@g@%&%ﬁ%ﬁ%@%@& b SE0 S HgoR SEReEPES $dR o of
di chl orobe gm cﬁ)?gzafh 14184%?11517@1'1);{1: M@m28ver%tge§faa@mﬂ@nélﬁo 0 g,

123. 9 mmol n1_ at roomtenperatufe 1 s ad
sol uti on oEx@lFHEZ&O 0 ngl) i 48ded tmzmi e)ndlwasllilfﬁl@mfl)@m imtb theongagtioa Vpeﬂel odaof

Lol o eveliidad phsced G stidioR 8! E01 souBh SRy AR ah B cOntEeT By oy ©

sol uti on/ siydrh of AMdifios 2Rt 18 AQBF COI LadtiBY, thé hghtatiew @bludegiststiond 4k t he
end of CDI addition, the light yell ow sol utionis stirred for 10 min, and

t hen heat et atin,ragfl Ithf-m Ifeated gDrofiun for SUmin or until gagaeeroluiiondnobssrists er ved
(reaction treacef‘lon B AL RidiS is Ot QL lgy B S d%&%e%&ﬁﬁ@te%%'n%ta%d%%ﬂ 10 acid

peak is
observed). The reaction is then allowed to equilibrate to 40°C after which neat DBU

10  (22.3mL, 148.7 mm) is added all at once (maximum temperature attained by thé end of
addition is 45°C) and stirred to room temperature overnight for convenience. The reaction
is deemed complete by HPLC with the disappearance of the sulfonamide starting material.
Deionized water (250.0 mL) is then added and the top organic layer separated. The
aqueous layer is back extracted with EtOAc (50. mL). The combined organic layers are

15  washed vigorously with 1N HCI solution (500.0 ml), dried with anhydrous MgSQOy,
filtered and the cake washed with EtOAc (20.0 mL). The filtrate is then concentrated at
reduced pressure (water bath temp. ~ 50°C) to 70.4 g of a thick solution. To this solution
is added heptane (200.0 mL) with vigorous stirring until an off-white precipitate forms in
about an hour. The precipitate is filtered and the cake washed with heptane (25.0 mL).

20  The precipitate is then dried in a house vacuum at 55°C for 18 hr (45.4 g, 88.2% wt
yield). ES(-)MS m/z 412, (M-H) " consistent with 1 Br and 2 CL.

Example 64
N-[2,4-dichlorobenzoyl]-5-bromothiophene-2-sulfonamide sodium salt
o)

Q .
g +
Br 0 1 cl Na

To a solution of the compound of Example 63 (25.0 g, 60.2 mmol) and MTBE

25

(208.0 mL) at room temperature is added sodium methoxide (3.3 g, 60.2 mmol) in a
single portion. The reaction is then stirred for 24 hr, after which heptane (426.0 ml) is

added followed by vigorous stirring for 60 min. A white precipitate forms and is then



observed). The reaction is then allowed to equilibrate to 40C after which
neat DBU 10 (22.3 nlL, 148.7 mm is added all at once (nmaximumtenperature
attai ned wo oglaseend of addition is 45C) and stirred to r@cmusenpssat ur e
overni ght for convenience. The reaction is deened conplete by HPLC with
t he di sappearance of the sulfonam de starting material. Deionized water
(250.0 nL) is then added and the top omﬂanic | ayer separated. The aqueous
| ayer is back extracted with Et QAc (50.7 nL). The conbi ned organic |ayers
are 15 washed vigorously with 1N HC solution (500.0 m), dried with
anhydrous MgSQO4, filtered and the cake washed with Et OAc %Eg.o m.). The
filtrate ifdteredamdeimpesityeatBagapresegy shibp cekesubeequaribieyahsd Withenp. - 500
to 70.4 g ' | At It hi L ] d : 0.0
SRR e s A R R R
an hour. Theul ecupmiaes ai BIPCIHEISE: @ngds £1e. 1cgikevnas NeeldyH NMiRpt ane ( 25. 0
m.). 20 The precipitate is then dried in a house vacuum at 55C for 18 hr
(45.4 g, €BMBR ) 7.13-8114)0.(AESE3)MEzn Y, 74027.38 imHPH), 7eddnbps{redHli th 1 Br
and 2 . Exanple 64
N-[ 2, 4=di chl or obenzoyl ] - 5- br onot hi ophene- 2-sul f onam de sodiumsalt OO0 CN
(825%50- N ~68r S A l&)lth@cgmbbjndf@oﬂc@ﬁﬁdlﬂré onllptviihelcmdpoungnotly Exanpl e 63

.0 g, 60.2 Mo and MIBE (208.0 nl) at roomt erature is added
sodi um netHBsigeredpralyy andsgp @aﬁ?émn}nsrrﬁﬂ%l lswﬁsqr%]- p‘gﬁ%m orghpd S EL P, | s
then stirr f r i ( i jed fol | owed
by vi gor odgg%ttt?% ?]Iﬁﬁég\{t% P ﬁ%%e%%h%‘@ﬁl&@ﬁlf?x{? %&grﬁg’:fﬁé?f atnggl%’(%a?rrlédezﬁlgﬁi s then WO
03/ 035629 aRaiTiHikIBeRN34 568§ desitibld fok patieats winalare forgpdsli dripewilant tbay daking eskur e,

and the cake, subsequent|y washed w th hept 150. 0 . Ih i pitat
R G ard bR e B s e ol SheieE Rk B boen
at 100C fcarvoi%lgaolfgntiﬁnaﬁﬁplfcaaanslregted&é}%amﬁadmbﬂiﬁfaﬁbn.l HoMiGundLIYBOrEl6lh I
7.13-7.14 S (d, J= 3.9 Hz, 1H), 7.30-7.35 (m 2H), 7.47-7.52 (m 2H)). 5

Al of thenayosscheaiiministrsed biethe aewuisnegusyinfemusaliareiniaepsal @ AR v

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
15  caregiver, and other relevant circumstances (Remington's Pharmaceutical Sciences, 18th
Edition, Mack Publishing Co. (1990)).

The pharmaceutical compositions are prepared in a manner well known in the

pharmaceutical art. The carrier or excipient may be a solid, semi-solid, or liquid material
that can serve as a vehicle or medium for the active ingredient. Suitable carriers or

20  excipients are well known in the art. The pharmaceutical composition may be adapted for
oral, inhalation, parenteral, or topical use and may be administered to the patient in the
form of tablets, capsules, aerosols, inhalants, suppositories, solutions, suspensions, or the
like.

The compounds of the present-invention may be administered orally, for example,

25  with an inert diluent or capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the compounds may be incorporated with excipients and used
in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing
gums and the like. These preparations preferably contain at least 4% of the compound of
the present invention, the active ingredient, but may be varied depending upon the

30 particular form and may conveniently be between 4% to about 70% of the weight of the

unit. The amount of the compound present in compositions is such that a suitable dosage



adm nistered orally, and so oral adm nistration is preferred. However, oral
admnistration is not the only route or even the only preferred route. For
exanpl e, wpansstseoral administration is very desirabl e foPCpatSorssss who ar e
forgetful or petulant about taking oral 10 nedicine, and the intravenous
route may be preferred as a matter of convenience or to avoid potenti al
conplications related to oral adm nistration. Conpounds of Fornmula I may
al so be adninistered by the percutaneou¥-intranuscul ar, intranasal or
intrarectal route in particular circunstances. The route of adm nistration
may be varied in any way, limted by the physical properties of the drugs,
t he convenvifinesbtdindd) Prpfatried ndmpowikidrizend praparatighy ef the arderdtiinentior nayant

ci rcunst ances (Rem ngton' s. Pharmaceutical .Scjences, 18th Edition, Mack
Publ i shi ng)ecégter@wégmet% Ltlf”r?él‘@’etﬁtt %%}?I?Q‘L%%'ti ons are prepared in a
manner wel | knowp thileds NSils, RAFUTBRC I HeS Bind hd kel By &186 EbiithinYne BX okl SN MBY
be a solid, sem-solid,” or I'Tquid material that can serve as a vehicle or

medi um f orth¢ fodloawing adiuvamgy: butiderstsucles peatdame claydroxsmsonyt célilaskci pi ents are
wel | kpown in th rt. . The pharnpceutical conposjtign may be adapted for
oral . Prndpistaconal s b liRa e 2RREeinirh SETRRAL g S S LB od 1o < he
patient i NnichRrystAHiie &filufRbbedisalcwaPshtspBate, AR NElafing hidndl suoh 8s:
suppositories, solutions, suspensions, or the Iike. e npounds_ of the

co
present - i reveseeiemlosa Fraseovidena sediemethrelt glyrglatef en stagaiysang the Ipe; [ihrisanty

inert dil r e C r i I e of
oral ¢ ner el ARRSIP Sfler S SR8 Hs bbb Yealille bICARUERTAE O}
exci pi ent sa;saploidslesillicanrdidtige; fvosttngodgehalBuet s: dodmbsryl calfige hebspolgdarbate S,

suspensi ons, syrups, wafers, chewing guns and the |Like. Thes epar at i ons
pr ef et8bl Yyl 8 B Seiening agcats suok v VRS AAIIME Yrsacqhaen playbe a8dkd et | on.
the activey i t VAL I i cul ar
Form and sy e . By Sy o . et ! he
unit. The dosagentnitobrih hea capypleum thagrcestein, in additdenptognatemals of the shove typrat a

sui tabl e dosage WO 03/ 035629, PCT/ US02/ 31568 .5 wi |1 be ohtai ned.

Pref o od IEBBGENEI RS SRRV AP UGy BV L 2000 ol pE et DRy be
det er m nedoRhinBhBOFEi 008 hlatdiaRWRattBodiReths bhidied féaht 638 doshBeuhighbet s,

pills, capsules, troches, and the like may al so contain one or nore of the

f ol | okBng xampleant eoatipghddps tahleth onBills suaydsrroater yfosegpi BydrPxuBepill ose,

methylcellulose, polymethacrylates, or other coating agents. Syrups may contain, in
addition to the present compounds, sucrose as a sweetening agent and certain
preservatives, dyes and colorings and flavors. Materials used in preparing these various
compositions should be pharmaceutically pure and non-toxic in the amounts used.

20 Injections for parenteral administration include sterile aqueous or non-aqueous
solutions, suspensio}ls and emulsions. Aqueous solutions and suspensions may include
distilled water for injection or physiological salt solution. Non-aqueous solutions and
suspensions may include propylene glycol, polyethylene glycol, vegetable oil such as
olive oil, alcohol such as ethanol or POLYSORBATESO (registered trade mark).

25  Injections may comprise additional ingredients other than inert diluents: e.g. preserving
agents, wetting agents, emulsifying agents, dispersing agents, stabilizing agents (such as
lactose), assisting agents such as agents to assist dissolution (e.g. glutamic acid or aspartic
acid). They may be sterilized for example, by filtration through a bacteria-retaining filter,
by incorporation of sterilizing agents in the compositions or by irradiation. They may also

30  be manufactured in the form of sterile solid compositions that may be dissolved in sterile

water or some other sterile diluent(s) for injection immediately before use.



5 mcrocrystalline cellulose, or gelatin; excipients or diluents such as:
starch, lactose, mcrocrystalline cellulose or dicalcium phosphate,

di si nt egrwDiong3meent s such as: croscarnel |l ose, crospovi decg/Usspsisesn st arch
gl ycol ate, corn starch and the like; lubricants such as: magnesi um
stearate, steric acid, talc or hydrogenated vegetable oil; glidants such

as colloidal silicon dioxide; wetting agents such as: sodium |l auryl sulfate
and pol ysorbate 10 80; and sweetening adgénts such as: sucrose, aspartane or
saccharin may be added or a flavoring agent such as: pepperm nt, nethyl
salicylate or orange flavoring. Wen the dosage unit formis a capsule, it
may contain, i nTaedbipindsof Feineilhdbs géﬁex’ahﬁeﬂmwe ob¥itewid® dobdg@uthecarri er
such as polyethyl ene glycol or a fatty oil dosage unit_forms may
contain ot ey expmnle gesagss E@lide%wflﬁ%HYéBdwﬂynth@éa isbout Y0dpgbeit t he dosage

unit, for t at ed

w th sugar, 5?1 @ %Ayfg’rogg%‘i&m yl ce %Fﬂdﬁggtg@a’l&o?@ﬁ% eEaHle %/q%é?gér l%lt%g her
coating agﬂretasforeﬁyd g ey beandraitimn ddequaae ditilean other tdses ﬁrlbbget dewapounds,
sucrose_as a sweet .agent and cert ai .preservatives es, and
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conposi ti Oﬁésa%Q%'l'g@ 1@1?0&1'&1%&%‘%8%’&1&19&%|s&’op@Hf%e%ﬂderﬁBﬂ ﬁ% way. Nt/ paMouUNt s

used. 20 Injections for parenteral adm nistration include sterile aqueous
or non- aqugndmfstocscbthat thenmoususipba seopeundragtuehy B@mmmere&qulébggletsunmpd ons and

suspensi on i.ncl ud di,sti],l ed water for |n ect.i an i ol ogi cal

aa § ool ur PR Pt B T bl ISt sie b wisBh R s Bl RRITGELSH ooy ene
glycol , pokygbyheapseh yadd of adagaisaiicn, ﬂielacaucbblﬂgounaldrwn gbindsal cohol such
as ethanol or POLYSORBATESO registered trad 25 Injections may
conprik® addminiverad, the asce seeght.endupwpensandiihe ndividusl pajient end ghepeveri¥ser vi ng
agents, | si fying agents, dispersing agents, stabili zing
agents (sucﬁmgga&%§§%®§8§H£ESS|st|ng agents such as agents to assi st

di ssolution (e.g. glutamc acid or aspartic acid). They may be sterilized

for exanpl ghibiyiod bf HUAMBORdlifeiatigh a bacteria-retaining filter, by
i ncorporation of_ sterilizing agents i.n the ¢ {STEOSI tions or by irradiation.

They may al so SHuﬁ@nﬁﬁ?h}h‘é%Wﬁﬁnee@dPWelﬂﬁé?elﬂ%ﬁH Cs?é}wh’étag‘?frqlan?ﬁ?ﬁpom ti ons
t hat b
at mpy beydigsahy %Dg Qvéef)ﬁ%fnlteﬁned’ﬂteﬁﬁotﬁéh E&g?%%% gi(gl\ldg cbﬁ’t@ﬂﬁ The

for infection i medi a ore use. WO 03 035
conpounds basaFmedmha(EBMb wn@émehvalblrzyin ektfrm,thuwrmnmpatenaalvgrdwﬂdﬁastage ra n ge.

Zg:)u'? xanpl %ydrgc%s one E ntamlcYn, gr%rpﬁgtlelrir\finf]??zlnlld Mtfgtlalpbgvrill% deny ngrf thgggsl%f, 10 to

HUVEC (5 x 10%) in EBM (200 ul) with 0.5% fetal bovine serum were added to wells in a
96-well cell culture plate and incubated at 37°C for 24 hr in humidified 5% carbon

20  dioxide/air. The test compounds were serially diluted in dimethyl sulfoxide (DMSO) in
concentrations from 0.0013 to 40 uM and added to the wells in 20 pl. Then human
vascular endothelial growth factor (VEGF) (20 ng/ml in wells; R&D Systems,
Minneapolis, MN) prepared from a stock solution of 100 pg/ml in phosphate buffered
normal saline containing 0.1% bovine serum albumin, was added to the wells. The

25  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 returned to the incubator for 1 hr. The absorbance of each well at
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

30  wells set to zero and 1.0. The exemplified compounds were tested in this assay and all

exhibited an IC5p< 1.0 uM.



300 ng/ kg of body weight. In some instances dosage | evels bel ow the | ower
limt of the aforesaid range nay be nore than adequate, while in other
cases stiwboBasyger doses 5 may be enpl oyed w t hout causi mgTarsy2/sEsst ul
side effect, and therefore the above dosage range is not intended to limt
the scope of the invention in any way. It will be understood that the
anount of the conpound actually adm nistered will be determned by a
physician, in the light of the rel evant 4 r cunst ances, i ncl udi ng the
condition to be treated, the chosen route of adm ni strati on, the actual
conpound or conpounds 10 adm ni stered, the age, wei ght, and response of the
individual patient, and the severity of the patient's synptons. Inhibition
of HUVEC Pyl vbe .n_endot helial cells (HUVEC,

Bi oWi t t ak IR} were maintained in endot hel i al
cel |l growth rredHumaﬁ ﬁ@ml%%w datdhgomab@emlwd%@glﬂowﬂ th&ERyereh1burd avRPRIIbr ai n
extract, human epidermal growth factor, hydrocortisone, gentam cin,

anmphot eri cl MOBnqgwnmplemanteé aihrld % atal hoving ﬁemﬁea%%@enlcﬂwmmgnwlll 03)

in EBM 20 ¢ t b in a
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sul f oxi de concentratjons fromQ.0013 to 40 .tM and _added to the
wells in 2 omde Herﬁfﬁﬁaﬁahosurﬁa@éhﬁ agenb frotele ez W@%hssh“ﬂthfoa%mhomm@) (20
ng/m in S F redqf ock

sol ution \(,)\?Jfg%%d%%ﬁﬁm b%@ 3218 g?%mgtéé@én Mﬂ)sm WP@I 1 é&(ﬁ;%%ttlgflm ng 0.1%
bovi ne sermagait Iaudesnnb&daaboaddﬁhe tesultdrere mqbrbsscd Ihélegﬁo\#ﬂj\fﬁﬁtmm petreatalbat ed
at 37C for 72 hr in hu dS(Vc bon di oxide/air T-1 cell .

prol i f€r at § P’é‘&@@ﬂt"”ﬁ nFm %B‘é‘ﬁ‘?sr %BFeSRHﬁth‘FFe‘i"H}P"Pﬂ%ﬁ %ﬁ%%eﬁﬁﬁ TYRF QM s
added to {B@ t¥eéd ﬁr@ﬂi&aéﬁ@gaﬂls@ﬂﬁ%uhﬁh%ﬂﬁq{(wl t@moresRatde bl frdmhr . The
absor bance of each wel 440 nm was neasured. The growth fraction was
det erm nedthﬁﬁ?e(ﬁﬁpﬁh@eatb@mMﬁC@Z@ﬂmFA@é{EeId well's with and without VEGF

di vided by the absorbance obtained fromcontrol 30 wells set to zero and
1.0. The exenplified conpounds were tested in this assay and all exhibited
an | C50 < Tatle M H\W0ah 81003582 T 1 RCiMdSR21181568 -44 HCT116 Col on Carci noma
Cell Growth Inhibition

EXAMPLE ICs0 (UM) EXAMPLE ICs0 (UM)
1 5.6 28 8.0
2 6.0 29 17.3
3 14.7 30 15.8
4 7.7 31 9.1
6 20.6 32 3.9
7 5.2 54 17.0
9 21.7 55 4.5
16 3.7 56 5.4
17 5.0 57 3.4
18 13.2 58 5.2
19 5.8 61 1.0
20 5.7 63 1.3




Human HCT1 16 col on carcinonma cells were grown nonol ayer culture in RPM
1640 medi um suppl enented with 10% fetal bovine serumand 1%

peni ci | | iwogsneweonycin 5 (G bcoBRL, Grand Island, NY). PErasozeishs in
exponential growth phase were exposed to various concentrations of the test
compounds at 37C for 72 hr in 5% carbon dioxide/air. After exposure to the
agent, the cells were washed with 0.9% phosphate buffered saline. G owh

i nhi bition was determ ned using WST-1 edbl- proliferation reagent as

descri bed above. The results are expressed as the growmh fraction of
treated 10 cells conpared with control cultures. Representative conpounds

of the pregefiventibig Nindie TWabCandgsiesh Te@hoekEddpady As@gs nst t he human col on
HCT116 tunor cells. The data from these experinments are sunmarized in

TABLE |. Tabl e Inhitifipmefl wrlosntppipsted dpigmise s a acsmt@mmderq fog etudying
EXAMPLE | Q . A 7.7 31 9.1
6 20.6 32%%5@%"%655@ *?3 %gegﬁf( I fneghdy oo°3 4
18 13.2 58Pﬁmcﬁmc21191“d.§tlﬁ3gr Glsebf Godeﬁﬂscﬂldﬁuﬁlﬁrs]foﬁdl\ﬂ@c_ﬁ)s%b@aﬁfiﬂﬁ Rﬁffdahl&ﬁﬂrﬁg568
-45 Conventli onal Mur n T nor .a Hunman nnr Xenograft Assays i bition
of tumots PFY¥ %P%mt r&C#ﬁlﬁ@@%cgeeawga 5% Iddials 3&@6@9@% ﬁ? 4856 ng the
ef fi cacy otedyrllmrﬁéﬂzqrres%%@t@ot()@armtéhapﬁc&salkages raL09i( e eidaRds:, £O., I

Screening and  Preclinical’ Testing; Usé of rodent so i'd"tunors’ Tor drug
di scovery. J. Rharmayogi, 33nSwplddnang 102-122 (1995)). Murine tumors or human xenografts

were implanted essentially as described by Corbett in In vivo Methods for Screening and

Preclinical Testing; Use of rodent solid tumors for drug discovery. Briefly, the murine

10  tumor or human xenograft was implanted subcutaneously using either 12-gauge trocar
implants or counted number 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 axilla before
discharging the tumor fragment, and pinching the skin as the trocar is removed.

15  Alternatively, human tumor cells prepared from cell culture (1 x 107 cells) mixed with an
equal volume of Matrigel (Becton-Dickinson) were implanted subcutaneously in a hind-
leg of a male or female nude mouse (Charles River). A test compound in vehicle or
vehicle alone was administered by intravenous bolus injection (iv), intraperitoneal
injection (ip), or oral gavage (po). Each treatment group, as well as a group of untreated

20  control animals, consisted of eight to ten animals per group in each experiment.
Subcutaneous tumor response was monitored by tumor volume measurement performed
twice each week over the course of the experiment (60-120 days). Body weights were
taken as a general measure of toxicity. The subcutaneous tumor data were analyzed by
determining the median tumor weight for each treatment group over the course of the

25  experiment and calculating the tumor growth delay as the difference in days for the
treatment versus the control tumors to reach a volume of either 500 or 1000 mm®.

The compound of Example 64 was tested in two separate laboratories against a
variety of murine and human tumors substantially as described supra. The data from
these tests are summarized in TABLE II. The parameters measured in each experiment

30  are summarized in the following paragraphs.



5 Devel opnent Guide: Preclinical Screening, Cinical Trials, and Approval,
B. Teicher (ed), Humana Press Inc., Totowa, NJ, Chapter 5, pages 75-99
(1997); (wWorobesie29et al., Int. J. Pharmacog., 33, Suppl eemtusoddEes 22
(1995)). Murine tunors or human xenografts were inplanted essentially as
descri bed by Corbett in In vivo Methods for Screening and Preclinical
Testing; Use of rodent solid tumors for drug discovery. Briefly, the nurine
10 tunor or human xenograft was i nplant&8-subcut aneously using either
12-gauge trocar inplants or counted nunber of cells. The l[ocation for the
trocar insertion is mdway between the axillary and inguinal region al ong
t he side of theTmmmsWelg'ﬁlt(mmFo(aazrbzb/é whetd ppeunappngtk i(mat)eiyt b3/ thmok wadthi nch
subcut aneousl y toward the axilla before discharging the tunmor fragnent,
and pinching th kin as the trocar is removed. 15 Alter natively, human
tunor cells prepared fromcell culture (1 x 107 cells) m xed vvith an equal

vol ume of Matrigel (Becton-Di ckjins Were nted S taneo

hind- leg of a ﬁ@@m nad H’%@G %\F}e éanlfﬂl%&}?YSAe‘i“é@ otHf)ound
|0 vehisel e of | YehehiGyahPAfoon a’}%ré&&&ﬁﬂn&ys&éﬂaﬁ@t%%n&ﬁéﬁ‘éme
injection (iv), |ntraper|tonea injection (ip), or oral gavage (po). Each
treat nent gr oup(dam,) fowetht caigral ggrupupmofs tameackdhesin®Osizont r ol ani mal s,

consi sted of eight to ten aninmals per group in each experinent.

Subcut aneous t unor response was nonitored by tunor vol ume measurenent
Doty v gr Tl R 8 o B e O 0 D e e oubout anpons
tunor datg were ana]Eyyzzmﬂeby determ nDoge (hgkgedi diunan@owieDglaty (8or | each
treatnment |group over fhe %yrse of tlhe 25 experilment and cal cul ating|the
tunor gr owt-h—detay a8 .rﬁe tH-Herercg—+n—days—Hor—the—treatrent—versys the
control tunors to reach a vol une of |eithe30500 dr 1000 mAB/-2The conpound of
Exanpl e 64 was tested in two separatje | ab 6ator| es agai n§t+42 variety of

mur i ne and—hurafr—turers—substant+at-y—as—deserthed—supra—THhe—data— om
these test|s are sumarized in TABLE|lI|. T8@ pargneters nmdaséred i n each
experinment| 30 are %1% in the foll ow ng par agr aphs. WO 03/ 0356?9
PCT/ US02/ 31568——46 |U||é‘fleﬁ€‘§'| gllt\llg) — (a X bZ)I'L whetr-e —tunor—te gth
(m) and g = tunor width (nmm. Tundr G oWh Dellay = -9@-€\here Tis the
medi an tinme (days) required for the 60 34/-4

80 8+/-3.6

10  After palpable tumors were observed drug was administered IV for 5 consecutive days,

animals rested for 2 days and corhpound dosed IV again for 5 consecutive days.



5 treatment group tunors to reach a predeterm ned size, and Cis the nedian
time (days) for the control group tunors to reach the sane size. Table I
Human Colwo oGasssehoma HT- 29 Exanpl e 64 Dose (m/ k) Tunor @Cowish/Besbay (d)
Experinment A 30 0+/-2 60 2 +/-2 80 2+/-2 Experiment B 30 9+/-4 60 3+/-4
80 8+/-3.6 10 After pal pable tunors were observed drug was adm nistered |1V
for 5 consecutive days, animals rested for 2 days and conpound dosed |V
again for 5 consecutive days. WO 03/035629 PCT/US02/31568 -47- W Claim

1. A conpound of Formula l: 5\ RZ X~ ~ NSII OOR where: R4 R3 RS

Il I' I -X=Y- is -UC or -C=N10 Rl is selected fromthe group consisting
of halo, Cl-C6 alkyl, and CF3; R2 is selected fromthe group consisting of
hal 0, -N®2wdt6h: al kyl, and CF3; R3 is H Cl1-C6 al kyl, Cl-C4 al koxy,
Cl-C6 al kylthio, or halo; R4 is selected fromthe group consisting of H,
hal o, Cl1-C4 al koxy, C1-C6 al kyl, -COQ(C1l-

1. A compound of Formula I:
5
R?
IV 8K
N S |S|
O 0 R!
I
where:
R* R’ R’

| | |
X=v-is ¢ C— o —C7/N—.

10  R!is selected from the group consisting of halo, C,-C alkyl, and CFs;
R? is selected from the group consisting of halo, -NO,, C;-C¢ alkyl, and CF3;
R*is H, C;-Cs alkyl, C,-C4 alkoxy, C;-Cg alkylthio, or halo;
R*is selected from the group consisting of H, halo, C;-C4 alkoxy, C;-Cs alkyl, -COO(C;-
Cs alkyl), C;-Cy alkyl optionally substituted with C;-C; alkoxy, cyano, Ci-Cs
15 alkylthio, CF3, S-phenyl, and pyridinyl;
R is halo, C;-C alkyl, or C;-C4 alkoxy; or

a pharmaceutically acceptable base addition salt thereof.

2. The compound of claim 1 wherein R' and R? are independently halo or
20  C;-Cg alkyl.

3. The compound of any one of claims 1 or 2 wherein R! and R? are both

chloro or bromo, or R' is methyl and R? is chloro.

25 4. The compound of any one of claims 1 to 3 wherein -X=Y- is
R" R
_C_'.__ C— )



C6 al kyl), Ci1-C6 al kyl optionally substituted with Cl-C4 al koxy, cyano,
Cl-C6 15 al kylthio, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl-C6 al kyl,
or Cl-C4 wbloonygse2or a pharmaceutical ly acceptabl e base adaicriusn2/smbg
thereof. 2. The compound of claim 1l wherein RL and R2 are independently
halo or 20 Cl1-C6 al kyl. 3. The conpound of any one of clainms 1 or 2
wherein RL and R2 are both chloro or brono, or RLis nethyl and R2 is
chloro. 25 4. The conpound of any one efi8elains 1 to 3 wherein -X=Y- is R4
R3 11 -C=C W 03/035629 PCT/US02/ 31568 -48 5. The conpound of claim4
wherein R3 is selected fromH, chloro, bronp, nethyl, nethoxy and
methylthio. 5 6. The conpound of any one of cI ai m; 4 or 5 wherein R4 is
selected fromH, chloro, broing, nethyl, eth , et hyl t hi o,
CH20CH3, net hox§/ cy“éh@conanméwplauaﬂdvlmméﬁ rlmelecw 2% mjrbama% claim

1 which is '\E{"F rn?t?ﬁ.a oyl 1-5 10 bronot hi ophene- 2- sulfonam de or a

phar maceut i ca y acc b ase addition salt thereof. 8. The conpound of

claiml1l which is N-[4 chl or o- 2- met hyl - benzoyl ] - 5-

chl or ot hi ophene 2-sul fonam de or. a base dd| t| on salt ere The
T; gr d;%%r@}ﬁ

conmpourrd of any of ¢ ﬁ%nﬁo‘{nﬁ} Of afh et r? RS 4R TR S 8P ?Pte -abl e
base addit] t h chis
N[ 2, 4-di C% or oglle)ﬁlnidoy QH g@ré olrr%l'? t%?g%léeﬁg%@mq?%r}%g{n%ggﬁisoggljp&ﬁ]ﬁ%al t.

11. A net hadl mfridimgat i ng susceptl bl e neoplasns in a mammal conpri sing
admnistering to a mammal in need of such treatnent an oncolytically
effective anmount of

7. The compound of claim 1 which is N-[2,4-dichlorobenzoyl]-5-
10  bromothiophene-2-sulfonamide or a pharmaceutically acceptable base addition salt

thereof.

8. The compound of claim 1 which is N-[4-chloro-2-methyl-benzoyl]-5-
chlorothiophene-2-sulfonamide or a base addition salt thereof.
15
9. The compound of any of claims 1 to 8 wherein the pharmaceutically

acceptable base addition salt is a sodium salt.

10.  The compound of claim 1 which is N-[2,4-dichlorobenzoyl]-5-

20  bromothiophene-2-sulfonamide sodium salt.
11. A method of treating susceptible neoplasms in a mammal comprising

administering to a mammal in need of such treatment an oncolytically effective amount of

a compound of Formula I:

25

where:



a conmpound of Formula l: Y\ RZ /~7 HXOW SII OO 25 R where: W

03/ 035629 PCT/US02/31568 - 49 RARBRRS 11 1 -X=Y-is -C=GC or Rlis
sel ect ed Wo@ni0s3s29 gr oup consi sting of hal o, Cl-C6 al kyl, @oa/USFB31562 i s

selected fromthe group consisting of halo, -NO2, Cl-C6 al kyl, and CF3;
R3is H Cl1-C6 alkyl, Cl-C4 al koxy, Cl1-C6 alkylthio, or halo; R4 is

sel ected fromthe group consisting of H, halo,
-COQ(C1- C6 alkyl), Ci1-C6 al kyl optionaHPy substituted with Cl-C4 al koxy,
C6 alkylthio, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl-C6
Cl-C4 al koxy; or 10 a pharmaceutically acceptabl e base addition
salt thereof. 12. A]ghanﬁhceuticaIRfornuIation conprising a conpound of

cyano, Ci-
al kyl , or
Formul a |:
-X=Y- is -
al kyl, and
5
10
15
20

\ Rz Y X~ 7|\ ~~N S 1l OOR 15 where: RA R3R5 | | |

Cl-4 al koxy, Cl-C6 al kyl,

5

g%éggﬁor—$ﬂF¢§Osel@ﬁted—CFﬁmN%he.group consi sting of halo, Cl-C6

R! is selected from the group consisting of halo, C;-Cs alkyl, and CFs;

R? is selected from the group consisting of halo, -NO,, C;-Cg alkyl, and CF3;

R3is H, C;-Cg alkyl, C;-C4 alkoxy, C;-Cs alkylthio, or halo;

R* is selected from the group consisting of H, halo, C,-C4 alkoxy, C;-Cs alkyl, -COO(C;-
C¢ alkyl), C;-C¢ alkyl optionally substituted with C;-C,4 alkoxy, cyano, C;-Cg
alkylthio, CF3, S-phenyl, and pyridinyl;

R is halo, C;-Cq alkyl, or C;-C4 alkoxy; or

a pharmaceutically acceptable base addition salt thereof.

12. A pharmaceutical formulation comprising a compound of Formula I:
Y R’
[ ) gx
X\ S ~N
8 I
0] 0 Rl
I
where:

R' R’ R’

| I
X=Y-is —C—C— oo —C=—N—.

R! is selected from the group consisting of halo, C;-Cg alkyl, and CFs;

R? is selected from the group consisting of halo, -NO,, C;-Cs alkyl, and CFs3;

R3is H, C;-Cs alkyl, C1-C4 alkoxy, C;-Cg alkylthio, or halo;

R* is selected from the group consisting of H, halo, C;-Cy alkoxy, C;-Cs alkyl, -COO(C-
Cs alkyl), C;-Cs alkyl optionally substituted with C;-C4 alkoxy, cyano, C;-Cg
alkylthio, CF3, S-phenyl, and pyridinyl;

R’ is halo, C;-C alkyl, or C,-Cy4 alkoxy; or



R2 is selected fromthe group consisting of halo, -NO2, Cl-C6 al kyl, and
CF3; 20 R3is H Cl1-C6 al kyl, Ci1-C4 al koxy, Cl1-C6 al kylthio, or halo; R4

i s sel ectwo oBfosisee he group consisting of H, hal o, Cl-C4 alPkarisp2/85686

al kyl, -000(Cl1l- C6 alkyl), Cl1-C6 al kyl optionally substituted with C1-C4

al koxy, cyano, Cl-C6 alkylthio, CF3, S-phenyl, and pyridinyl; RS is halo,
Cl-C6 al kyl, or Cl-C4 al koxy; or WO 03/ 0%8‘)629 PCT/ US02/ 31568 -50 a
pharmaceutically acceptabl e base addition“Salt thereof, in adm xture with a
pharmaceutically acceptable carrier or excipient. 13. The pharnaceuti cal
formulation of claim12 conprising N-[2,4 5 . _ )

di chl or oberzBiArpacsuealiacherigte heseaddiiion salh thesrofon admpriwrermitieat i cal | y
accept abl e il : The: rmaceutical formulation of claim
13 conpri silﬂ%ﬁﬁf"[eg%ﬂfé‘?c I%Jrl%%aerglléro%#?lg?%‘?omt hi ophene- 2- sul f onam de
sodiumsalt. 10 15. Use of a compound or pharnmaceutically acceptable salt

t hereof as defined in a one of clains, 1 to 10 in the manufacture of a
medi canent for Pﬁe trﬂﬁﬂ%ﬂfla‘iﬁmca&% tom of chagdicomprismg N€2.4Use

ggfg; dior@gr te %%Igi%%béﬂz@l]Vﬂlﬁﬁoﬁidﬁlibﬁl?enélasﬁﬁﬁ%ﬁﬂid% HEPRhAT R itFeatly LUTBlab R bast €
addition salt.

14.  The pharmaceutical formulation of claim 13 comprising N-[2,4-

dichlorobenzoyl]-5-bromothiophene-2-sulfonamide sodium salt.

10
15.  Use of a compound or pharmaceutically acceptable salt thereof as defined
in any one of claims 1 to 10 in the manufacture of a medicament for the treatment of
susceptible neoplasms.
15 16.  Use according to claim 15 wherein the susceptible neoplasm is a tumor of

the colon or rectum.



