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5 April 2006 WO 03/035629 PCT/ US02/ 31568 -1 THI OPENE- AND

THI AZOLESULFONAM DES AS ANTI NEOPLASTI C AGENTS | n recent yeaAprilf2GB@anent a
advances have been nmade in the devel opnent of 5 chem cal agents and

regi mens of therapy to conbat neopl astic di seases. Despite these continuing
-advances, cancers continue to exact intoler in and
suffering. The need for\nunuunosgsageugnetHﬂﬁhﬁMmmmmmﬁmmwumMﬁﬂﬂHﬁﬁhh

neopl asms and Teukem as continues to fuel efforts to create new cl asses of

conpoqu .hgspecially inthe area of‘}qgﬁegigjenoaen§t§§tat'3 39&&9
turor s WS ecenr avalanche of i nf or fiTAH %Zﬁﬁi%ﬁfﬁaﬁ”%?ﬁhféﬁp?ﬂig i
bi ol ogi cal processes I nvolved in neopl3siBa 1o i of PEr FARRPET

under standi ng of the heterogeneity of tunors. It is because of this extrene
het erogeneity anong popul ati ons of neoplastic cells that new
chenot her apeuti c agents should have a w de spectrumof activity and an
accept abl e therapeutic index. In addition, such agents nust be chemcally
stabl e and conpatible with other agents. It is also inportant that any 15
chenot her apeuti c regi nen be as convenient and painless as possible to the
patient. Chenotherapy and radiation are frequently used in the treatnent
of cancer and, although they often produce sone response in the malignant
di sease, they are rarely curative. Mst solid tunors increase in nmass

. through the proliferation of malignant cells and stromal cells, including

endothelial cells. In order for a tunor to grow | arger than 2-3 20
mllimeters in dianeter, it nmust forma vascul ature, a process known as
angi ogenesi s. Suppression of tunor-induced angi ogenesi s by angiostatin and
endostatin has been reported to result in antitunor activity (OReilly, et
al., Cell, 88, 277-285 (1997)). Because angiogenesis is a critical
conponent of the nmass expansion of nost solid tunors, the devel opnent of
new agents for the inhibition of this process represents a prom sing 25
~approach for antitunor therapy. This approach to antitunor. therapy may | ack
the toxic side effects or drug resistance-inducing properties of
conventional chenot herapy (Judah Fol kman, Endogenous I nhi bitors of

Angi ogenesi s, The Harvey Lectures, Series 92, pages 65-82, WIley-Liss
Inc., (1998)). The present invention provides novel

N-[ benzoyl ] - het eroaryl sul fonam de 30 conpounds useful in the treatnent of
suscepti bl e neoplasns. 5 April 2006




-2 In the first aspect of the present invention there is provided conpounds

of Formula |I: where: 45 Ri 12 5 -X=Y- is -C= C or - CH\Apl 2086 sel ect ed

from:the group consisting of halo, Cl-C6 alkyl, and CF3; R2 is selected

fromthe group consisting of halo, -NO2, C -C6 alkyl, and CF3; R3 is

hydr ogenw@s@%2al kyl , Cl-C4 al koxy, Cl-C6 al kyl thi o, rar/usedaasesR4 i s

sel ected fromthe group consisting of hydrogen, halo, Cl-C4 al koxy, C -Cb6

al kyl,. 10 COQ(Cl1-C6 al kyl), Ci1-C6 alkyl optionally substituted with ClL-C4

al koxy, cyano, Cl1-C6 alkylthio, CF3, S-phenyl; and pyridinyl; R5 is halo,

- C1-C6 al kyl, or Cl-C4 al koxy; or a phdrmaceutical |y acceptabl e base
addition salt thereof. An enbodinment may relate to a nethod of treating

suscepti bl e neoplasns, i5 in a manmal conprising adm nistering to a nanmal

in need of such treatnent an oncolytically effective anobunt of a conpound

of Formula | or har maceuti cal | tabl e base addition salt thereof.

Anot her embod mERECHHRY RO SPEEPETRBAGE 0P, MCIPBRECSIh GoRor

angi ogenesis in a manmal conprising adm nistering to a manmal in need of
such treat nment an 20 angi ogen suppr essi ng ,appunt of a cornpound of
Formula | or alnysmen ﬁ‘é?é*e‘%’f“?ag’&mlaiad ﬁﬁ?eéﬂlﬁ‘é%@l ReFElopReE ft t hereof. 5
April %OOQhelgﬁalla'éclﬁc aacregiﬂea%@%}apatoodaa{bamaﬂagtfeahseis% Msgitd tREkeCONPri sing a

conpound of Formil a
_ continuing advances, cancers contmuc to cxact intolerable levels of human pain and

suffering, The need for new and better methods of treating malignant neoplasms and
leukemias continues to fuel efforts to create new classes of compounds, especially in the
area of inoperable or metastatic solid tumors. The recent avalanche of information
10  regarding the basic biological processes involved in neoplasms has led to a deeper
| understanding of the heterogeneity of tumors. It is because of this extreme heterogeneity
among populations of neoplastic cells that new chemotherapeutic agents should have a
wide spectrum of activity and an acceptable therapeutic index. In addition, such agents
must be chemically stable and compatible with other agents. it is also important that any
15 chemotherapeutic regimen be as convenient and painless as possible to the patient.

" Chemotherapy and radiation are frequently used in the treatment of cancer and,
although they often producc some rcsponsc in the malignant disease, they are rarely
curative. Most solid twmors 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 tmnoi—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.




| RA RS 1-X=Y-1is -C GC or -CNR is selected fromthe group consisting
of halo, C-C6 alkyl, and CF3; R2 is selected fromthe grqyppmqmg@stlng of
hal o, -NO2, Cl-C6 aIkyI and CF3; 5 R3is H C-C6 alkyl, g-C4 al koxy,

Cl- C6 aIkyIthlo or halo R4 is selegted fromthe group consistlng of H,
hal o, CI'-C4 al koxy, CI-C6 al kyl, -COQ(Cl- C6 alkyl), Cl-C6 al kyl optionally
substituted with C1-C4 al koxy, cyano, Cl1-C6 alkylthio, CF3, S-phenyl, and
pyridinyl; RSis halo, C-C6 alkyl, or Cl-C4 al koxy; or 10 a
pharmaceutically acceptabl e base addition salt thereof, in adm xture with a
pharmaceutically acceptable carrier or excipient. Still another enbodi nent
may be a pharmgatt! fisl { GTYt fid BresBAMBeRiidiRre ROPRANRE Gmfoundsict | or
a pharmaceutically acce e base addition salt thereof and one or nore
phar maceut Faramlulayl: acceptable exci pients. Yet another enbodi nent nmay relate
to the use of a conpound of. rnula | for. nuf acture of a nedi canent
for the treatnment of suscepti eqgpl asnfs ditionally, this invention
~provides a pharmaceuti cal Zkor anf g Jtreat ment susceptible 5 Apri

- 2006 WD 03/ 035629 . PCT/U802/3ﬂ568 H3 nef 5 containing a conpound of
Formula | with a pharnaceutlcalIyOacce@tabhg carrier or excipient.
Furthernore, this invention includes a nmethod for the treatnent of
suscepti bl e neopl asns that conprisds adnlnlsterlng an effective .amount of a.

-conpound of Fornmula I. 5 The general chenmical ternms used in the fornulae
above have DR r usual meani ngs. For exanple, the term"Cl-C6 al kyl"

i ncl udes nethyl, et Iﬁropyl, i sgpropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl nd exyl noigties. The term"Cl-C4 al kyI "i's included

within the meani n ﬁJC_CG & kyl cang Ft .s.taken to nean nethyl, ethyl,
propyl ,210 X’sgp’fsopyl butyl, sec buty i sobutyl and tert-butyl. The term

. "Cl-CA al kRXY,:Qg_le%teﬁwm%%roup consisting of halo, C,-Cg alkyl, and CFs;
7 R%is seiected from fhe group consisting of halo, -NOy, Cy-C; alkyl, and CFs;
Rlis hydrogen C-Cs alkyl Cl-C4 a}koxy, G- Cg alkylthio, or halo;
R is selected from the group consasﬁng of hydrogen, halo, C;-C4 alkbxy, C-Cs: aikyl
10 . =CO0(C;-Cg alkyl), Cl-Cﬁ alkyl opnonally substitated with Ci-C4 aikoxy, Cyano, -
C;-Cs alkylthio, CFs, S:phenyl, and pyridinyl;
R? is halo, Cy-Cs alkyl, or C;-C4 alkoxy; or |
'a pharimacentically acceptable base addiﬁon salf thereof.
An embodiment may relate to a method of treating susceptible neoplasms,

15  inamammal comprisiﬁg administering to a mammal in 1_1‘efe,d.of such treatment an
oncoljrtidally effective amount of a compound of Formula I or a_pharmaceut'icallj |
.accepiabie base addition salt thereof. | |

Another embodiment may relate to a method of suppressmg tumor angiogenesis
ina mammal compnsmg admmlstenng to a mammal in need of such treatment-an
: 20 anglogenams suppressing amount 6f a compound of Formula lora phannaceuhcally

acceptable base addition salt thereof..




mean a Cl-C4 al kyl group linked to the parent nol ecul e through an oxygen
atom and includes the groups nethoxy, ethoxy, |sopropox35Agan0@g]e like.
The term"halo" is taken to mean chlqrine, bromne, fluorine, or iodine.
" The term"nmammal " is taken to nean an'%abf vari ous warm bl ooded vertebrate
15 animals of the class Mammalia, nost preferably humans, characterized by

Ki he f . | k-
a1 ande 1 o Assrt ARERd Hhcidy P el ol s SpaR LSRR o

are useful antineoplastic agents, certain ¢l sse§zof conmpounds are

preferred. The follow ng par gr hs I§Icr| b¢ preferred 20 classes. a)
R is halo, Cl1-C6 al kyl, or NiS €
Kyl ‘

bronmo, fluoro, nethyl, or
CF3; ¢) R is halo or Ci- oro; 25 e) R is brono;

f) R is methyl; g) R is CF3; h) isthalo]| nitro, Cl-C6 al kyl, or CF3;
i) R2 igghloro, brono, nitro, nethyl, opCFSR 30 j) R2 is halo or C1-C6
alkyl; k) R2'is chloro; 5 April 2006 \f\D 03/ 035629 PCT/ US02/ 31565 -4 1) R2
is bromb; n) R2is nethyl; n) RRIis*NX2; 0) R2is CF3; 5 p) R4 3 -X=Y-

iS'CT_RS where:
' 4 3 5
) §

X=Y-is & C— o —C—N— .

R! is selected from the group consisting of halo, C;-Cg alkyl, and CFs;
R% s selected from the group consisting of halo, -NOj, C;-C alkyl, and CFs;
5  R*isH, C1-Cg alkyl, Cy-Cy atkoxy, Cy-Cy alkylthio, or halo;

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

R® is halo, C;-C alkyl, or C;-Cy alkoxy; or

10 apharmaceutically acceptable base addition salt thereof, in admixture with a

pharmaceutically acceptable carrier or excipient.

Still another embodiment may be a pharmaceutical formulation comprising a
compound of Formula I ora phannaceutlcally acceptable base addition salt thereof and -
. ome or more phalmaceutwally acceptable excipients, |
' Yét another embodlment may relate to the use of a compound of Formula { :for the
manufacture of a medicament for the treatiment of susceptiblc ncoplasms Addltlonally,

this mvcntlon prowdes a pharmaceutical formulation for the treatment susceptible




.g) -X=Y- isr) R3is H halo, C1-C6 al kyl, Cl-C4 al koxy, or C-C6
alkylthio;, s) R3is H chloro, bronmpo, nethyl, nethoxy, orspagfiPgbghi o; t)
R3is Hor halo; 10 u) RBis H v) R3is bromb; w R3 is chloro; x) R3is
Cl-C6 alkyl; y) R3is nmethyl; 15 z) R3 is Cl-C4 alkoxy; aa) R3 is

met hoxy; wiolas/od8&9i s C1-C6 al kylthio; cc) R3 is nethyl pborwseddss R4 is H,

hal o, Cl-C6 al kyl, Cl1-C6 al kylthio, Cl1-C6 al kyl optionally 20 substituted
with Cl-C4 al koxy, Cl-C4 al koxy, cyano, S-phenyl, or pyridinyl; ee) RRIis
H, chloro, bronmo, nethyl, ethyl, propyl, methylthio, CH2OCH3, nmethoxy,
cyano, S-phenyl, or pyridinyl; ft). -B4 is C1-C6 alkyl; gg) R4 is nethyl;
25 hh) R4 is ethyl; ii) R4 is propyl; jj) R4 is halo; Kkk) R4 is chloro;
5 April 2006 WD 03/035629 PCTfUS02/ 31568 11) R4 is brono; m) R4 is

hydr ogen; neoplagmskdniakingl a GhpatddotFormuio) witda pliarmedentiosily aleeptihle R4

e ’ : : ! I ; : it h
IC?__ c4 a: F]@%;;r grl qi%lj}a}e’ﬁh %Mlin%ﬁ%n ch:iudgsp .':E ﬁlgtﬂgé %0%/ th%lflrgast)t:nle}:ltuotf ed wit
' susceptible neoplasms that comprises administering an effective amount of a compound

of Formula I,

The general chemical terms used in the formulae above have their usual meanings.
For example, the term “C;-Cs alkyl” includes methyl, ethyl, propyl, isopropyl, butyl,
1sobutyl, sec-butyl, rért-butyl, pentyl, and hexyl moieties. The term “C,-C, alkyl” is
included within the meaning of C;-Cg alkyl and is taken to mean methyl, ethyl, propyl,
10  isopropyl, butyl, sec-butyl, isobutyl and tert-butyl. The term “C,-C, alkoxy” is taken to
' mean a C;-Cy 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 CFs;
b)  R'is chloro, bromo, fluoro, methyl, or CFs;
¢)  R'is halo or C;-Cg alkyl;
d)  R!ischloro;
.2 5 ¢) R'isbromo;
1) Rlis methyl;
g) R'isCFs;
h)  R%is halo, nitro, C1-Cs alkyl, or CFy;
_ i) R%is chioro, bromo, nitro, methyl, or CFs;
© 30 i) R’ishalo or C;-Cs alkyl;
k) R%ischloro;




ss) R4 is cyano; tt) R4 is C-C6 alkylthio; 10 uu) R4 is S-phenyl; vv) R4
is pyrldinyl; ww RS is halo; xx) R5 is chloro; yy) R5 is5£3riG4oal koxy;
15 zz) R5 is nmethoxy; aaa) R5 is Cl1-C6 alkyl; bbb) R5 is nethyl; ccc) R
and R2 are independently halo or Cl-C6 alkyl; ddd) R and R2 are chloro,
brono, owoRs3ss2net hyl and R2 is chloro; 20 eee) R aowulR/:ase chloro; M
R iIs nethyl and R2 is chloro; It will be understood that the above cl asses
may be conbined to formadditional preferred classes. The conpounds of
Formula | are antineopl astic agents. Thus, the present invention 25 also
provides a nethod of treating a susce%tlble neoplasmin a mammal that
conprises admnistering to a manmal in need of said treatnent an

oncol ytically effective anount of a conpound of Fornula |I. The present
conpounds arelbelik@bﬂRMm be useful in treating susceptible neopl asns,

‘i ncl udi ng tunnri qﬁg nonas, such as neoplasns of the central nervous
system gli obl™8&t 0 forrre astrocytoma, oligodendroglial tunors, 30
ependymal and Ighorn’heNojzexus tunors, pineal tunors, neuronal tunors,

medul | obl asto sghwannoma, neni ngi onw, nenlngeal sar comng,; neoplasns of
t he eye: basal® cel3 i5 E®FI| 2006 WO 03/035629 PCT/ US02131568 -6 carci nons,
squanous cel |l carcinom, ‘an ga, rhabdonmyosarcoma, retinobl astong;

neopl asns of the endocrlne %d pituitary neopl asnms, neopl asns of the
‘thyroid, neoplas @r cortex, neoplasns of the neuroendocrine
system neopl Fhe gastroenteropancreatlc endocrine system

neopl asns of the gonads; pl asns of the 5 head and neck: head and neck
cancer, oral cavity, phary , larynx, odontogenic tunors;

qQ -X=Y-is —C—N—,
1)  R’isH, halo, C,-Cs alkyl, C;-C4 alkoxy, or C;-Cs alkylthio;
8) R? is H, chloro, bromo, methyl, methoxy, or methylthio;
)  R’isH orhalo;
10 w)  RisH;
' ~v)  R’isbromo;
w) R is chloro;
x) R%is C-Cealkyl;
y)  R’ismethyl;
15 | Z) R?is C-Cy alkoxy;
aa) R’ is methoxy;
bb) R>is C,-Cs alkylthio;
cc) R?is methylthio; ,
dd) R*isH, halo, C;-Cy alkyl, C,-C alkylthio, C1-Cs alkyl optionally
20 | substituted with C;-C, alkoxy, C;-C, alkoxy, cyano, S-phenyl, or pyridinyl;
ee) ' RYisH, chloro, bromo, methyl, ethyl, propyl, methyithio, CH,OCHs,
methoxy, cyano, S-phenyl, or pyndmyl
f). R*is C,-Cs alkyl;
, gg) R'is methyl
25 hh) 4 is ethyl;
o i)  R*ispropyl;
iy Rishalo;
kk) R*is chloro;




neopl-asns of the thorax: large cell lung carcinoma, small cell |ung

carcinoma, non-snall cell lung carcinoma, malignant mesotfgyi®wes

t hynomas, primary germcell tunors of the thorax; neoplasns of the

alimentary canal : neopl asns of the esophagus, neoplasns of the stonach,

neopl asnswapdz/otdees | i ver, neopl asns of the gall bl adder, poeagbpase of the

“exocrine 10 pancreas, neoplasns of the small intestine, veriform appendi x
and peritoneum adneocarcinoma of the colon and rectum neoplasns of the
anus; neoplasns of the genitourinary tract: renal cell carcinom,

neopl asns of the renal pelvis and urefer, neoplasns of the bladder,

neopl asns of the urethra, neoplasns of the prostate, neoplasns of the
peni s, neoplasns of the testis; neoplasns of the fenale reproductive
organs: 15 neof) asBEisdkomde vul va and vagi na, neopl asns of the cervix,
addenocar ci no f ot i ne corpus, ovarian cancer, gynecol ogic

sar conas; neog&g§n§ %ﬁw@ﬁga reast; neoplasns of the skin: basal cel

carci nona, squasjouR’ et lC,eilori;noma, der mat of i br osarcoma, Merkel cel |
tunmor; mal i gnant L anonmm; neopl asnms of the bone and soft tissue:

ost eogeni ¢ saW@ogg,mﬁEﬂFﬁﬁhnt fibrous histiocytoma, chondrosarcoma,

Ewi ng' § sar congy) PR EEOGE, 48 aPr oect oder mal tunor, angi osar cong,

neopl asns of the hepatopoietic System nyel odysplastic sydrones, acute

nyel oi d | eukenflq, Rhiséni(e afisybomionallysykatifited wilctires alkgkfphocyti ¢ | eukeni a,
HTLV-1 and-T-cgiL ey 1 ynphoma, chronic |ynphocytic |eukema, hairy
cell |eukem a, dgkin i $ease, non- Hodgki n' s | ynphomas, mast cel

| eukeni a; and spopRasrpamf children: acute |ynphobl astic |eukenia, acute
nyel ocytic 25 eukgpiiswjnﬁ%{.bjastona, bone tunors, rhabdonyosarcoma

| ynphormas, ren#l tOnBrd -3 Srticular, the present conpounds are believed
to beipgsef ul imgtrgagmﬁgmﬁgiid tunors, especially tunors of the colon and

rectum It-is prefefred that the mammal to be treated by the

adni ni strati onV8f Rhis p¥edBdunds of Formula | is human. The compounds of the
pr esent invent%gg RYepdgi dic in nature and accordingly may 30 react with

‘any of a nunber of jnorganic and organi ¢ bases, for exanple, amnes and
guat.ernary anmoi uRi isablewm; t o form pharnmaceutical |l y accept abl e base

~addition salts, 'tR53%$&§Em% )6 WD 03/ 035629 PCTI US02/ 31568 -7 is
preferable to ¥dnvert thd *conpounds of Formula Ito their pharmaceutical ly

acceptabl e bas® adUismetivsgal ts for ease of administration when aqueous

sol utions of the, sybject onpound are required. The Fornmula | conpounds

can react with®8 sﬁckﬁgﬁ%ﬁﬁa’s such as

bbb) R’ is methyl;
cce) R! and R? are independently halo or C;-Cs alkyl;
ddd) .RI and R? are chloro, bromo, or R! is methyl and R? is chloro;
20 eee) R'and R?are chioro;
| fif) 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 treafing 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




al kali metal - or alkaline earth netal hydroxi des, carbonates, and

bi carbonates including, 5 without limtation, sodium hydraxagif20di um
carbonat e, potassi um hydroxide, calcium hydroxide, and |ithium hydroxide
to form pharmaceutically acceptable salts such as the corresponding

sodi um pei@desssrym lithium or calciumsalt. The sodi wor&Rd/pwesassi um
salts are especially preferred. Exanples of am nes suitable for formng
salts are: primary, secondary and 10 tertiary aliphatic and aromatic

am nes, such as nethyl am ne, ethylam ne, propylamne, i-propylamne, the
four isoneric butylam nes, dinethylafine, diethylanne, diethanolan ne,

di propyl am ne, diisopropylam ne, di-n-butylam ne, pyrrolidine, piperidine,
nor pholine, trinethylam ne, triethylam ne, tripropylam ne, quinuclidine,
pyri di ne, cageihonsd, sqremanceell sagimbme) melaomasihetgicalybsarcetiaydetinobpasopy] -, di et hyl -
or 15 triethylam ut. particulary isopropyl am ne and di ef hanol am ne.
Bcanpi es. BrPlET o4 fesgocsh et s bbueRBR Rt Yo RS BRaSH [ one. of

hydr oxyanneppiabts sthd FrenhDdortSX ABEY 1 Rds BEtht BbradiRlb Ak 3758 nbPlaakiodn, the
trimet hyl benzyl ammoni um cation, the triethyl benzyl anmoni um cation, the

t et r aet hyihs SHERPHFPRABEEYIF BocrinessicmyBeoRiasas plihapeneds neaplass ehibe but  al so

t he a ' ' | ' "Téabr]ux ol t the

i nt roﬁct%%@ggﬁeg{?%dg u stalﬁﬁ’edﬁ?ga% l;) }%ﬁ@}r"ea e ’g@@#ﬁéﬁ}%;ﬁ?%&?he
conpoundsnesplapios efithesthorax:Tirge galldsrgvardinonen smahcet dmgeapirate snontsinallenant i oner s
and m xtu of enantioners. including,racemates. |t is, preferred that the
compoundsv=tiu o e At siP e AP b st o Mefor LS

- enant i onetherax;hieeplpnesd ite aBmentmyeatial:aRoflksE the@auphanie) mbslssna df the

di astereoners. The conpounds of the present . invention can be prepared by a
variety o#tomiﬁhdef@alﬁ%%rg)f tie v, Bponlaiime A e g2l Ibiaddes, nesplaeing of the@oSienes. bel ow

It wiid EREOBYpASHs bthe QB iRbsiBK] JebifdrA abfGidRahd piiftbneufte | ndi vi dual steps
in the fg‘iﬁlnovm ngéygchesmas t=?nay ble f/arl gd toaﬁéﬁoviageb?ﬁen conmpounds of Fornul a

L Sore of adnpregesinpge ohthie 6plon andaeeiimcusoplesins @ thanus; npadsmaor B8/ 035629
OCT 2/ . - ' . f ' d h
conpounas o Eaerp . Tareet G BmE kphlatls o WERIRL A il D ond bei ng

conpounds ependént “up I cul'ar cofrppound bei ng
synt hesi zegplasiveofdhechldddag nanpiamosiofthe wethra, hévplaset af the proktatb) deoplgsmasf  t he

~substitut %errppelmesf rlleggl'asms of the festis; neoplasms of the female reproductive organs:

15  neoplasms of the vulva and vagina, neoplasms of the cervix, addenocarcinoma of the
uterine corpus, ovarian cancer, gynecologic sarcomas; neoplasms of the breast; neoplasms
of the skin: basal cell carcinoma, squamous cell carcinoma, dermatofibrosarcoma, Merkel
cell tumor; malignant melanoma; neoplasms of the bone and soft tissue: osteogenic
sarcoma, maligtlant fibrous histiocytomea, chondrosarcoma, Ewing’s sarcoma, iarimitive

20 neuroectodermal tumor, angiosarcoma; neoplasms of the hematopoietic system:
myelodysplastic sydromes, acute myeloid leukemia, chronic myeloid leukemia, acute

~ lymphocytic lenkemia, HTLV-1 and T-cell levkemia/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, thabdoniyosarcoma, lymphomas, renal tumors.
In particular, the present compounds are believed to be useful in freating 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.

;I‘he 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 saits. It




The conpounds of the present invention nmay be prepared by nethods well
~known 5 to one of ordinary skill in the art. Generally, thgpgoopeunds of
Formula | can be prepared by coupling an appropriately substituted

t hi enyl - or thiazolyl- sulfonam de with an appropriately substituted
benzoi c awpob/imss2e | | ustrated in the foll owi ng schenes. pUraisovasdsabl es R,
R2, X, and Y are as previously defined. 10 Synthetic Schene I It " "I "I R
OROO(1l) (2) Formulal '~ H X10N_£2 + HOU Xy~~ NS S ' S The
optionally substituted benzoic acid is coupled to an appropriate

sul fonam de under standard peptide €dupling conditions well known to the
skilled artisan. Specifically, the thienyl-or the thiazolyl-sulfonam des
‘and the benzoic acid are coupled in 15 the presence of a peptide coupling
reagent, enjréforablehycdnert the cohpSRACE Fofmila TtthdiysHarmaButiowllyt abiptabirept i de
coupling reagents include N_N -carbonyl diim dazo{ e (CIPI‘]} N, N -

di cycl Ohe}gwe@g¢5@maﬂtﬁf%§ase of administration When aqueous solutions of the'subject

(D), 1-( ?':ﬂ%&ﬁﬁa !r@c{ﬂ:@&ﬁ‘l‘%@@n}lﬁﬁi% uG@ B8 HabiWhiteoasi Yidfedial k@dhiade ( EDC)
and 1-(3- ? yrrolidinyl)propyl)-3-ethylcarbodiimnmde (PEPC). _Polynmner
suppor t ed alkali metabfor BRGe Batth whiakhydroxides, catbenates snddjcarbpas ipdwling, ) “ and PEPC
(U.S. Patent #5. 792, 763). hay e | , : | for the
pr epar gt [ gﬁﬁlglféﬂwt%éé%(s)%%%mﬂﬁ&%mg&’? ‘I’é p(régerté’%%’ ?(ﬁ%glrﬁ Igfrdl% g‘@é’l"{d% e catal ysts
for the chyufbiitg andhihiunOiydrdxide!to ftemihiinfackutiediyabdeptiblamilisapsirasdiiene ( DVAP) .
All of the reagents gre conbined. in a suyitable solyent, typically

di chl or omSPFERNAINESPHHYs RRTFSIUmE IR, QF SAiD tg{hﬁﬁ%‘ii‘é‘na]éﬁp%‘f%@flﬁl et her and
are stirreglsfhseshdoiMy brdi@red2 hours at a tenperature of fromambient to 25
about the reflux tenperature of the solvent. Were excess or unreacted

sul f onani de or Exsepdesiof aminiesisuitable fos Sorming sakis avesaprn@h, sesopday énd i ¢ nmy be

rem)Vﬁﬁ b¥er{i£§a1§1% .'éAnﬁ%&ﬁﬁu%@n?rﬁggﬁ%sinﬁhﬁlaﬁﬁﬁékﬁgﬂﬁl ﬁé?q% 14G5s N, fol | oned

by filtration: ernatively se reagents y Abr 006 WO 03/ 035629
i-propylamine, the four isomeric butylamines, dimethylamine, diethylamine,

diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine, pyrrolidine,
piperidine, morpholine, trimethylamine, triethylamine, tripropylamine, quinuclidine,
pyridine, quinoline and isoquinoline, especially ethyl-, propyl-, diethyi- or

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 mixfures 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 L. Some of these variations are discussed.




-9 be renoved by extractive techni ques. The desired product may be isol ated
by standard extractive and crystallization techniques, A@\ﬁrgobged by
chromat ography or crystallization as necessary .or desi red ere

pol ymer - bound reagents are enployed, they may be conveniently renoved from
t he reacwmmodsedd ure by filtration. The requi site benz@rasesiisks and

"~ sul fonam des are either comercially available or may be prepared by

nmet hods well known to the skilled artisan, such as in the follow ng
synthetic schemes. The variables R, R2, X, and Y are as previously defined
and Z is a cyano group or a halide.-88 Synthetic Scheme Il PCT/ US02/ 31568
step e S02C12 step'f NHZOSBH 1 y~ step a Y X S X, (3) (4) Li step by
step c Ystepd NN~ 2 SO S*"SOZ SSLS02C1 XS O (5) (6) (1) step g C1SG3H
Synt hetic Sc heee particibp onfesofSteb eayiraitth prodods thdy@nipoiuaislbéRamubrids t hi azol es
of 15for in, the.formation of the sul fopnamdes of fornula (1)

Synt het i ¢ 98 BRshion b B G PTBRRR Prigh Sl ﬁl@ﬁ@ﬁwscwq%%ncuonm
groups of ﬂief}aaﬁwzgﬁnwﬂﬁtsawshmwrﬂa&tﬁalal For exanple, in (step a), a

|'i thi um base such as n-but lithiumis used to create the anion of
formula (4) inTkd mpomﬁéféé@ﬁémmyp@mnawéw@repm@bymeﬂl@@ﬁvetﬂé@ﬁ@ﬂat ure. The

ani on e N i de,
(step ‘%) % :b\?g Co %@}1 S ?fuq;ee igg{mdﬁyﬁu aﬁd(l%ﬂlgéjaé{q%g further
react ed wby boﬂldlmglhmmmmalem snbsdi&:,ted(thﬂmxl ar)thiazabyl- sulfonamide with an

appropriately substituted benzoic acid as illustrated in the following schemes. The

varigbles R‘, Rz, X,and Y are as previously defined.

10  Synthetic Scheme I

R® R
Y Y
i O I H
X”} &NH, ¥ HOYQ/ S— X. S\ S' N\'(er
O 0 R

0 0 R

)] 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 (CD1), N,N'-
dicyclobexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC), and 1-(3-(1-pyrrolidinyl)propyl)-3-ethylcarbodiimide (PEPC).
Polymer supported forms of EDC (Tetrahedron 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 caﬁlysts 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 filiration. Alternatively, these reagents may




afford sulfonyl chlorides of fornula (6). Alternatively, fornmula (4) may be
treated with sulfuryl chloride, (step e) to give the sul f@ﬂk/ﬂlug@bborl des of
formula (6) directly (Howbert, J. J.; Mhanadi, F.; Spees, Eur opean
Patent O 467 613 Al). The skilled artisan w | also appreciate that the

- sul fonyl weydssdsgle of fornula (6) may be prepared by t herRisé¥fikds 2006 WO

- 03/035629 PCT/ US02/ 31568 -10 reaction of formula (3) with chlorosul fonic
acid (step g). The sulfonyl chlorides of fornula (6) can be contacted with
ammoni um hydroxi de, (step d), to give the sulfonam des of formula
(1))(Cremyn, R J.; Bassin, J. P. Faauk, S.; Potterton, M; Mattu, T.
Phosphorus, Suter Silicon Relat. Elem 1992, 73 (1-4),107-120); Besterman,
5J.M; Delornme, D.; Rahil, J. WO 01 02411, 2001). Alternatively, fornula
(5) can bbe retnbeslitBExibbdtife ttykﬂﬁ y.| the desirdd metubioniythedsdlded Hystamparfl) , to give

.sulfonamdes of f or mul irectly (Mphamadi, F.; Spees, M M US

Patent, 5e¥@YEEDY cryst Httfﬁ 19@3&&,43@'@%%0%%&% Scheme I are

vveII kno [=ToXN VR, , Qnﬁﬁ@;gu S.L., et
11989, 3 25489’8554 affiot deirid) o ré}iol’lfﬁgfﬂf?ﬁlé% et .’ 1981, 24,

959 J. Oheﬁmaﬁeﬁ;convegmﬁifmﬂveﬁﬁp@th@eactlenm@xwrebxmhon4115) Synt heti c
e ot L o ol BLER0LAA 08 oBorkifiel SOURL LEnREERRY © ac ds (2)

may be acconpli she unctional "transtornatlons hown’ to the
skilled amtailﬂﬂmraﬁa}nﬂelpr@wedbpmcﬂnd@eﬂ hetvindo thckilladartikdn, subloas ietlanpl e, when

Zis a cyano group, the _conversion 8 lic acid n be .achi eved
nder “ac BRigwite R Repen bE rRleS B, 10 K Mo 0ok e iieslyiffed 5

‘ Tr ansf or nBid £4yamo Jﬁgabagﬁpyright 1999 John Wley & Sons, pp 1986-1987).
When Z is 20-a halide a netal pronoted carbonylation can be perfornmed with
pal | adi um acetate and carbon nonoxide in nethanol to give the nethyl

benz e " 1687), then followed by a hydrolysis to afford the

bens it a% X s"“g?“}%&r%ﬁfm a (2) (1d. at 1959-1968). -One skilled in the art

wi |l appreciate further mani pulation of the R groups of the starting
conmpounds of formula (3) and (8) thﬂknﬁre done by known synthetic

i nt er conver si ons such step’f NH,080,H

| | l

© y— stepa stepb v stepo Y stepd b4
i '-"—--—'-’- b1 \ —_— \ e \ Q
Xg X, —) L' | so, Xs_j\so,; X‘S_)\SOZCI X‘;\ g’NHz
() @ ©) ®) »

| T

step g CISO,H

Synthetic Scheme 11 depicts sulfonylation of the thiophenes and thiazoles of

15  formmla (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 lithivm 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 sulfony! chlorides of formula (6). Alternatively, formuia (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




.25 as an amno derivative to the corresponding halide (Id. at 677-679), a
" halide exchange with a netal -al koxide dd. at 893-894) or SiAd;b‘rqu@@phi lic

. addition of appropriate sulfur or nitrogen nucl eophiles (I at 779-780).
5 April 2006 WO 03/035629 PCT/ US02/ 31568 -11 The skilled artisan will also
appreci aveosmasonot all of the substituents in the cpoposmdss®f Formul a |
Will tolerate certain reaction conditions enployed to synthesize the
conmpounds. These noi eti es maybe introduced at a convenient point in the
synthesis, or may be protected and then deprotected as necessary or
desired. Furthernore, the 5 skilled Httisan will appreciate that in many
ci rcunstances, the order in which noieties are introduced is not critical.
The foll ow ng preparations and exanples farther illustrate the preparation

of conpaeasten eftformida () with ahlotosilfmici acid (stepiz)s hdbe sillfmyl chleriti¢stofr preted in any
way as tqli I recogni ze t hat
various nodi @i?#@%scg&gggd W;ﬁpéﬁlgﬁ%& h&ﬁ?rgmﬁléc}t(&%’ rth1 %rom the spirit and
scope of sﬁ]f@anﬁﬂeenffoﬁmlaﬂ)(()raubh;mat IB@min J e Fook 5t Bdfteztdhelvs;peci fication

are indicatjv t he | I d o, which this

i nvent i o‘rﬁ F Phosiomsse Sl silean A doBe I%?? He-DoBatohy: Biertis ant

Pr epamat 'JQ\I!SD@&HnéE{ﬁII{HhﬂSJ W@l Oiﬁil@'ioomprﬂ&'ma'ﬁ%lﬂ'fﬂﬂ%ﬂé@b 8mbeOt her wi se
desi gnat ed. "For exanpl e e, N, il g "M, "PLC', "IR",

" MB( FD) " trepfefl it hydrommingDsulfiveg prigs)(step f)I\Ingp)sulfonmgteEsjfonﬂW) “TLC' and
"'H NWR' I normality, mllinole or
mllinol é‘g%&f ra%hg?ag’%}?%esoﬁ P‘ TEI?’E%&?&’%@BI@?FO)I iters, nolar or nolarity,

hi gh  per f or nEhegmnthetiucatditionsorfiBynidetafitheme Abreavalldohowpaond appreetated,inf i el d

desor pti ctr try,.ion.s y c flow injection
anal ysi s%&%@@%@i% % %Lf’ﬁgarl Eé%n:?ggﬁ%aafﬁgetﬁ%g@%‘%pect rometry,

el ectipon BafRACT. TNRSS, BI8ECH, OSBRI Chen KOS I CyRbrmSPCAYe, TR&S].SPB6L I OMEL I'Y,

ul traviol et spect r onet ry, thin | ayer chr omat ogr aphy and prot on nucl ear
magnet i c #Eonance spectronmetry respectively. In addition, the absorption

maxima |listed for the IR spectra are only those of interest and not all of
the maxi ma observed. 25 PREPARATION 1

Synthetic Scheme T
2
R?
. HO
R !
7 0
(2)
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 I 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 perforined 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 firther manipulation of the R groups of the starfing
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). |




- mxture 1s stirr

5- (Met hyl t hi 0) t hi ophene-2-sul fonam de SO2NH2 S 1.3 Mn-Butyllithiumin
tetrahydrofuran (10 nm, 12.5 nmol; Aldrich) is added to 3§agr@ebg sol ution
(-78C) of the 2-(methylthio)thiophene (10.0 nmmol; Al drich) in anhydrous 5
April 2006 WO 03/035629 PCTI US02/ 31568 -12 tetrahydrofuran (5.0 ni/ mmol).
The m Xt weesssedd | owed to react for 90 m n under nit rRgAReAI18ESpPher e.

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

m xture is warmed to roomtenperature ‘and concentrated by rotary
‘evaporation. The residue is treated with a solution of sodiumacetate (8
eq.) and hydroxyl am ne-O sul fonic 5-ddi-rd (2.5 eq) in water (4 nlL/nol) and
stirred at 25C for 1 hr. The reaction mxture is nmade basic by addition of
1.0 N sodium hydroxide to pH 10 and is extracted with diethyl ether (2 x
50 nmL). The aduirckiledhdiss Wwill aisoiapprédistel tHaongd k1 3f the kdbsidtoans infliydr ochl oric aci d

and extracted with_nmethylene chloride (2.x 50 .nL). The conbi ped organic
phases ar @@Rﬁ&%‘i’? leﬂgé‘a{ﬂjpla{a&ocegaar%ﬁm Q?QFJBB%W?‘(Y?,&?? sﬁ?)tg‘?ﬁﬁe agd bri ne
(50 m), ﬂl‘é'c@ﬁrl%cﬁﬁgg'%elﬂoﬁﬁ@sfn?@% ’intfddgéeﬁra?éjconi"&gelﬁ ﬁﬁﬁﬁiﬁﬁﬂe%&ﬁﬂesﬁﬁ rotary

evapor at i on. e crude solid is purified by colum chromatography with a
m xt ur e hexasdiearotydictanditanaleprptested agnecessari pydasired. ' Rurthgymore( 890 MHz), CDA 3)

S 7.52 (d.: : : ; . . 1) PARATI ON
> 15 oo ( i RS Coritsiokl e R bRy Rhgnfmngbde iy Wiy bl 67 U0 e
(1. 78 mmoinjrodiicedzneedtitical. chl orof orm (1 nlL/mmol) [s added to a cold
solution (0C) qf chlarosulfonic acid (,0.35 niL .35 mol ) .in .chloroform
(8 e ol ) SR crPeaihong st o P AR oSG e BB St ur o v £ B
20 dryi NgcdmiidBndTBRGr&ent ifVftidH a0l dhduld Sot bl Biferpetet @arPRYy aftodidhiel M xt ure of

chloroformwater and stirred 10 _mn. The organic |ayer Is washed with
“wat er, drihegcane.cThose drilied indheraat willapregnisvhalontipurraerlifigationsanay bemade ni. of an

D P Bl B S R, A oo, 25 The
resi due i memtimpedipdbe specification rgritdietivpofthe level of these skifellRb¢ 200 MHz, CDA 3)
8: which this invention pertains,
The terms and abbreviations used in the instant Preparations and Examples have
their normal meanings unless otherwise designated. For example "°C", “N", “mmol", “g",
15 “mL", “M", “HPLC", “IR”, “MS(FD)”, “MS(IS)”, “MS(FIAY”, “MS(FAB)”, “MS(ED”,
“MS(ES)Y”, “UV”, “TLC” and “"H NMR?”, refer to degrees Celsivs, 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
spectromery, ion spray mass spectrometry, flow injection analysis mass spectrometry,
20  fast atom bombardment mass spectromefry, eleciron impact mass spectromefry, 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

ﬂsozmz
™~ Q g

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




7.48 (d, 1H J= 3.6 Hz), 6.74 (dd,1H J= 3.7 Hz, 0.8 Hz), 5.2 (hr s, 211),
2.9 (g, 2H, J 7.5 Hz), 1.32 (t, 3H, J= 7.5 Hz). 5 April 29@Gi\¥B0§3/ 035629

 PCTI US02/ 31568 - 13 PREPARATI ON 3 5- (Propyl)thi ophene-2-sul fonam de A net hod

simlar to PREPARATION 2, with an exception for 2-n 5 propylthiophene, is
used. ' Hy o0 MHz, CDCIS) 8:7.46 (d, 1H, J= 3.8 Hpyrulezs1ses(dd, 1H, J=
3.8 Hz, 0.8 Hz), 5.30 (bs, 2H), 2.79 (t, 2H, J= 7.4 Hz), 1.69 (g, 2H, J=
7.4 Hz), 0.97 (t, 3H, J= 7.4 Hz). PREPARATION 4 10

5- (Met hoxy) t hi ophene-2-sul fonam de OSO NH2 -O 1.6 Mn-butyllithium (1 n,
1.75 mmol) is added to a cold soluti-ap-(-78C) of 2 nethoxythi ophene (1.75
nmml ) in anhydrous tetrahydrofuran (2.6 ni/mmol). The mxture is allowed
to react for 45 mn under a nitrogen atnosphere. The solution is then 15

war med t oi@ehyvaRFnsH (5.0 HuR), dﬁlelrﬁxmethwwadhégaa@ffoﬂmﬁ@ha&l on for 15 nmin

and then the m xture is pur% Wi th nitrogen. The solvent is renoved in

vacuo andnifieeenatmempherie] Syl @?@Qéﬁlhﬂbﬂeﬂﬂm&ﬁhmsﬁ%"w BYméne —R1Cori de (1
./ mol ) %Bﬁlﬁrg s%(ra‘?ﬁ%fb'r@&ﬁnte efaﬁl:re gce(;\&atgcﬁb eva] cl?ﬁloﬂ] nhere i's

stirred f room tenperature under a nitroge rmsphere It is
filtered sadut heneatecbwdhasmlamcacbfsmumawte (Braq)candlhtehcmylanm-@-lsslﬁuﬂwed in 20

e adaga. o S Re e me BB G T o SRR PR U ¢t e

1 n vacuo. miebakR Pyddditibrbof 100 1§ salinte ydroxied faypH ot al iradel wasdiedyw t h wat er
and brine, dried over sodium sul fate, .and concentrated under vacuum The

resi due i $h§UR RODERbyhe ey PRaE éﬁ?&’fdéi@‘?déﬂﬁﬁ 2 ithreoge. hygroshloris agidi ane/ et hy |

Z‘Cgt ﬁtz )e ( %nd%é;h?cge& \?EP ﬁalaﬁilﬂgﬁe?)chl adF @@%) Mie co%@%rg&:c ﬂha’é% a(‘éj 52 i\p ;LIHI J=

2006 WO 08A0E6EHE sSEEHUSIG hE&Sonate (3x25 mL) and brme (50 mL), dried (sodlum
10  sulfate), filtered, and concentrated by rotary evaporation. The crude solid is purified by

column chromatography with a mixture hexane/ethyl acetate (2:1) as the eluent. 'H NMR
(300 MHz), CDCl) 6: 7.52 (d, 1H), 6.94 (d, 1H), 5.10 (br 5, 2H), 2.58 (s, 3H).

PREPARATION 2
15 5-(Ethyl)thiophene-2-sulfonamide
| 0\ .0

‘NHZ

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, 5.3_5 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 aqueouns 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, 14, J=3.6 Hz), 6.74 {dd, 1H, J= 3.7 Hz, 0.8 Hz), 5.2 (br 5, 2H), 2.9 {q, 2H, J =
7.5 Hz), 1.32 (t, 3H,J= 7.5 Hz).




-14 PREPARATION 5 5-(Methyl)thi ophene-2-sul fonamde OS O A nethod
simlar to PREPARATION 2, with an exception for 2- (net hylghg;“%;]ﬁne, i's
used. 1H NWR (200 MHz, CDCIS)8 7.44 (d, 1H, J= 3.7 Hz) :
J=3.7 Hz), 4.92 (hr s, 2H), 2.51 (d, 3H J= 0.9 Hz). PREPARATION 6
5- ( Met hoxyanssidasehy t hi ophene- 2-sul fonamde O as, 2 10 pc1/USn2/31568
2- (Hydr oxynet hyl ) t hi ophene (4.4 mol; Aldrich), silver (1) oxide (6.6 nmol,
1.5 eq; Aldrich) and nethyl iodide (2.2 mmol, 5 eq; A drich) are dissol ved
in nethylene chloride (2 nmL/mmol) and stirred at roomtenperature for 48
hr. The mxture is filtered throughelite and the solvent is evaporated
in vacuo. The residue is purified by colum 15 chronatography with a
m xture hexane/ ethyl acetate (75:25) as the eluent. 1.6 MN-butyllithiumin
tetrahydrofuran (0.6 nL, 0.9 mMmyEREPARNHOR)E IS added to a cold solution
- (-78C) of the above product, 2-(net hoxyrret hyl ) t hi ophene (0.87 Mnot) in
~anhydrous tetrahydr of uran S1Ppyithisnhing-2-sulenamidet ure is al l oned to react
for 30 min under a nitrogen atnmosphege 6nd is transferred via canula over
a solution of sulfuryl 20 chloride . , 1.7 mmol ; Aldrich) in hexane
(2.5 nL/mmol). The solution is sti unéler a nltrogen at nosphere for 2
hr and warnmed to room tenperature. mxture is diluted wth ethyl
acetate and washed with water an ine, dried over sodiumsulfate, and
~concentrated in vacuo The residde is di ssol ved in acetone (3 nL/mvol) and

2 m of | yd de dded th th
sol ut |Oona2t| rr &n Sé%ﬁﬁ“g“ﬁf %@%ﬁ# W%g%hﬁ@e{lﬂﬁ gt eg |\r,1VI vacuoe The
resi dug i dﬁyﬁlﬁ@h\é@hgmﬁe@twmﬁ@e@@m@@@ wasmfkd,vmtv%sﬂ&) gnd brine,

dried over sodi um sul fate, and concent fat ed’ under: vacuum 5 April 2006 WO
03/ 035629 (FICTH: 5B E/Hz166&lz), 5.30 (bs, 2H), 2.79 (t, 2H, J = 74HZ),169(q,2HJ 74

Hz), 0.97 (t, 3H, J = 7.4 Hz).

PREPARATION 4
10 5-(Methoxy)thiophene-2-sulfonamide
> \Sng
‘s
—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 chioride (1 mL/mmol) and N-chlorosuccinimide is
added (1.75 mmol). The mixture is stirred for 2 hr at room temperature under 2 nitrogen
‘atmosphere. Itis filtered and then concentrated in vacuo. The crude oil is dissolved in
20  acetone (3 mIL/mmol) and 2 mlL 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, CDCls) &: 7.37 (d,
25 1H,J=43 Hz), 6.17 (d, 1H, J=4.3 Hz), 4.9 (br s, 2H), 3.94 (s, 3H).




-15 The residue is purified by colum chromatography with a m xture
hexane/ ethyl acetate -(7:3) as the eluent. 1H NVR (200 MHzs afiiGogds 8: 7. 52
(d, 1H, J= 3.7 Hz), 6.92 (d, 1H, J= 3.7 Hz), 5.23 (br s, 2H), 4.60 (s,
2H), 3.41 (s, 311). 5 PREPARATION 7 4,5-Di bronot hi ophene-2-sul fonam de O
S- O B Phas@hssses pentachloride (0.16 g, 0.8 mol) i s ppedRehagEt 1 onw se
with stirring to chlorosulfonic acid (0.14 g, 1.2 nmmol) and the resultant
solution is cooled to OC, under a 10 nitrogen atnosphere.

2, 3- Di br onot hi ophene (0.24 g, 0.8 mmvl) is added with stirring and the
resultant m xture is heated to 50C td4-1 hr. lce-water is added to the
reaction mxture and then it is extracted with ethyl acetate (20 nL). The
organic layer is concentrated and re-di ssolved in acetone (5 nL). Amoni um
hydroxi de (5 nL, concentrated)PREPARAEHNAD the resulting m xture stirred
for 30 mn at roomtenperature, 15 Brine (10 n_) and ethyl acetate (20 nli)
are added, the organic |ay§ﬁﬂﬁkﬂ§@B@P&?-ﬁwﬁaﬁﬂu he aqueous |ayer is
~extracted one nore time with ethyl ggejgte (10 nl). The conbined organic
| ayers are dried over sodium sulf ‘Sqﬂﬁgentrated in vacuo, and then

chr omat ogr aphed on silica (0.5% ngt Ryl alcohol in nethylene chloride) to
give the title conmpound (58% yi el as a brown solid. ES(-)Ms nmlz 318,
(MH)- consistent with 2 Br. 20 PREPARATI ON 8

'5-(Cyano) t hi ophene- 2-.sul f o ] S.11'z A xture of _
5- br onot hi ophg}%é}%‘gﬂ#%t_gmﬂ%%gﬁg; wﬁ&inw_oflf%ir(\c cyanide 25 (0.25
g9, 2.% elhyDin@iphédel & (ukéd. PR RrPoSIRE EDER) §: adisyai®l, J€6.042), @71 0. 06 mol )
in dinmethyl formam de (5 ni, anhydrous% i s placed under m crowave radiation
(under  ribx d.ddeA=atdepha? Gr s130G-51 6k 3H5/ DA Hakhi n | ayer chromat ogr aphy
(5% et hyl al cohol
PREPARATION 6
5-(Methoxymethylthiophene-2-sulfonamide

O*S"O
S NHZ
\_S
/O
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

10

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

' 1.6 M N-butyltithium 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 mixfure is allowed to react for 30 min
under a nifrogen atmosphere and is transferred via canula over a solution of sulfuryl

20  chloride (0.1 mL, 1.7 mmol; Aldrich) in hexane (2.5 mL/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 so]ut_ion 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.




5 April 2006 WO 03/035629 PCT/US02131565 -16 in nethyl ene chloride)
denonstrates the reaction is inconplete. Additional tetraksapri2006
(triphenyl phosphi ne) pal | adi um(0) (0.24 g, 0.2 mol) and di net hyl f or mam de

(10 nmL) are added to the reaction m xture and pl aced under n crowave

radi at i owd(asrssse ni trogen at nosphere at 160C) for 37 pornsozlfisesl of wat er
and 20 nL of ethyl acetate are added to the reaction m xture. The organic
phase is separated and the aqueous |l ayer is extracted wth 20 nL ethyl
acetate. The conbined organic |layers are dried over sodium sulfate,
concentrated in vacuo, and then chrodatographed on silica (0-5% met hyl

al cohol in nethylene chloride) to give the title conpound, as a white
solid (0.22 g, 57%vyield). ES(-)Ms mz 187, (MH). 10 PREPARATI ON 9

5- ( Met hoxVizartidumyis purified pi eclemi chohirogaphyeiiDs soxtpn@héxane/kthylragetatt

B N

bi s(di phey¥gpﬁ%,pj)im}s,9mﬁ%1§(ﬁ#3§pﬁﬁl ,3@).1 mml) (addition in that order)

in dinmethylforiamde (5 i, rous) 1s saturated with carbon nonoxi de
gas, at room tenperature. This reaction mxture is heated to 100C and

stirr overni ght, under a car H?H(ﬁ@g at nosphere. 10 niL of brine and
10 m_q%f et hyl acetate are addedﬁ?(% e %r eaction m xture. The organic

phase i s separated and t he,s5dnbemethidpyes-2-salfemamidacted with 10 nlL et hyl |
acetate. The conbined organic |ayers are dried over sodiumsulfate,
concentrated in vacuo, and then chrgmatQ)graphed on silica (0-1% net hyl
al cohol in nethylene chlori de)Bf giyve td, titl e compound, as a yellow
solid (0.15 g, 34%yield). ES(-) niko 220, (M1g. 25 5 April 2006 WO
03/ 035629 -17 PCT/ US02/ 31568 Br

Phosphorus pentachloride (0.16 g, 0.8 mmot) is added portionwise with stirring to
chlorosulfonic acid (0.14 g, 1.2 mmol) and the resultant solution is cooled to 0°C, under a
10  nitrogen atmosphere. 2,3-Dibromothiophene (0.24 g, 0.8 mmot) 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
chromatographéd on silica (0.5% methyl alcohol in methylene chloride) to give the title
compound (58% vield) as a brown solid. ES(-)MS m/z 318, (M-H) consistent with 2 Br.
20 o
PREPARATION 8
5-(Cyano)thiophene-2-su1fonamide
| S 9 NH
A mixture of 5—bromothiophene~2—sulfonamide (0.50 g, 2.1 mmol}, zinc cyanide
25 (025, 2.1 mmol), tetrakis(triphenylphosphine)palladium(0) (0.072 g, 0.06 mmol) in
dimethylformamide (5 mL, anhydrous) is placed vnder microwave radiation (under

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




PREPARATI ON 10 2-Chl orot hi azol e-5-sulfonamde fly C S S-NH2 0 A nethod
simlar to PREPARATION 4, with an exception for 2- chlorotm giS 5
"used. PREPARATION 11 2- Met hoxyt hi azol e-5-sul f onam de - R%gs SO0 10 A
method simlar to PREPARATION 1, with an exception for 2- nethoxy t hi azol e,
I's used. widgRizledAgATI ON 12 15 2-Isopropy|-2,5-dihydrothb@zmkemﬁamA sol ution
of 1,4-dithiane-2,5-diol (20 g, 131 mml) is suspended in Et20 (80 nL) in a
round bottom flask that is equi pped with a condenser and a gas inlet tube.

1 sobut yral dehyde (40 mL) and Na2SO4 (12 g) are added then ammonia is
bubbl ed through 20 the reaction nmixttée for 20 min at roomtenperature and
10 mn at reflux. The reaction is then cooled to roomtenperature and the
Na2SO4 is filtered and the solvent is distilled at atnospheric pressure.
The resi didendiidhe shibtided dentbmir@tedthgicain icmbotpletatAdialatirakist n/ Hy to afford

SRRk o N SO AT
" added to the reaction mixture and placed under microwave radiation (uader nitrogen
atmosphere at 160°C) for 37 min. 10 mL of water and 20 mL of ethyl acetate are added to
5 the reaction mixture. The organic phase is separated and the aqueous layer is extracted
with 20 mL ethy! acetate. 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, as a white solid (0.22 g, 57% yield).

ES{-)MS m/z 187, (M-H).
10
PREPARATION 9
5-(Methoxycarbonyl)thiophene-2-sulfonamide
O o\ !
v

A mixture of 5-bromothiophene-2-sulfonamide (0.50 g, 2.1 mmol), triethyl amine
15 (1 mL), methanol (1 L), 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
 10mL ethyl acetate. The combined organic layers are dried over sodium sulfate, |
rconcehtrated in vacuo, and then chromatographed on siliéa (0-1% methyl aicohol 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




s A solution of 2-isopropyl-2,5-dihydrothiazole (12.4 g, 95.9 nmol) in
benzene (125 nL) is added to a solution of p-chl oranil (23 Rpfl 2085 6 nmol ).
The reaction 5 mixture is refluxed for 2 hr and cool ed to room tenperature.
A solution of 2 M NaOH (200 nL) is added and the reaction is stirred for 5
m n t henyapesfossdd Nto a separatory funnel. The organi @clraxeisises Separ at ed
and washed with 2 M NaOH (200 nL) and H20 (2 x 100 nL). The aqueous | ayers
are re-extracted with benzene and the organic |ayers are conbi ned. Benzene
is distilled off at atnospheric pressure 10 to |eave an oily residue which
is distilled via a vigreaux colum atl7310C at 8 in/Hg to provide the title
conpound (6.13 g, 48% as a colorless oil. ES(+)Ms mz 128, (MtH)+.
PREPARATI ON 14 15 2-1sopropylthiazol e-5-sulfonamde N 3,9 S- 2 O To a
solution of 2-isopropylthiazol ePKEPARATONI0MDI) in Et20 (75 nmL) at -78Cis
added n-BuLi (12.8 nL of 1.6 Min hexanes, 20.4 nmol) dropw se (a pink
precipitate is observed). AChlarothiazgls-a-sulforanideact i on i xture is warmed to
0C for 10 min then re-cooled to - .%?ulfur di oxi de i s bubbl ed over the
surface of the reaction mxture fof n. 20 The reaction m xture is

war med to room tenperature and §1|rSedﬁFNE5an additional 2.5 hr. The
reaction is cooled to OC and N-chloros@ccinimde (4.20 g, 32.4 mmol ) ‘i s
added and the reaction is stirred for 1.5 hr. The reaction mxture is then
filtered and thaethedsingler lePREPARAEINA Wil en exeption fahkcliomihiagels, i s
concentrafed under vacuumto give crude sulfonyl chloride which is

di ssolved 1 n acetone (20 nL) and added to a stirred solution of 25
concentrated NHAOH (20 nlL) in acetone (50 nL) at OC. The reaction mxture
is stirred for 5 mn and then p%g%ﬁgﬁp bet ween Et CAc and H2O. The
aqueous | ayer is separated an Wi th Et OAc (2 x). The organic

| ayers are conbi ned, dri ed 2(NfBE6¥ihiaRltPhilfondRid® WO 03/ 035629 -19
PCT/ US02/ 31568

N
BN
~0” 87 $NH,
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

(3

A solution of 1,4-dithiane-2,5-diol (20 g, 131 mmol) is suspended in Et;0

(80 ﬁ}L) in & round bottom flask that is equipped with a condenser and a gas inlet tube.
Tsobutyraldehyde (40 mL) and Na;SO, (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 NaySO, 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(HMS m/z 130, (M),
25 ' :




filtered and evaporated under reduced pressure. The crude product is
recrystallized from CH2C12/acetone/hexanes to afford the 4 phfi9o@mpound
(1.89 g, 58%. ES(+)Ms mz 207, (M+r H+. 5 PREPARATION 15 2-Methylthi azole
S To a stirred solution of 2-bronothiazole (5.0 g, 30.5 mmol) in Et20 (60

m) at - 3R5osuBges nitrogen is added dropwi se n-BulLi ( pérfstidises of 1.6 Min
hexanes, 36.6 mmpl ). The reaction mxture is stirred for 40 mn then

dimrethyl sulfate (4.75 nL, 10 50.3 nmol) is added dropw se and the
reaction mxture is warned to -10C (placed in a refrigerator) and |eft
standi ng overnight. The reaction is-@W8rnmed to OC and cautiously quenched
with 2 MHO (40 nL). The organic |ayer is separated and extracted with 2 M
HCl (2 x). The acid extracts are conbined and nade strongly alkaline with 2
M NaCH and extracted w th Et 2GRERARATIONE@3conbi ned organi c extracts are
dried over KOH and 15 the solvent is distjlled off at atnospheric pressure
then the title conpound is di stilop@gylp¥azoleat 128-130C (1.5 g, 49%. ES(+)MS
mz 100, (MtH)+. | PREPARATION 16 2Q.2- Met hyl t hi azol e-5-sul fonam de S SNH2
O To a stirred solution of n-BuLif (2.4 nL of 1.6 Min hexanes, 19.4 mmol)
in Et20 (70 nL) at -78C under nitrggen\is added dropw se a sol ution of

2- et hyl -t hi azpl .1, J 14 l,) .i.n Ft Y/ T reaction m xture
is stirred at g?@@?%&fgdpﬁpﬁl"&?%%?ﬁg @@4 g?%é%%\?p%h?ena?ngxi de is
bubbl ed oyt nil}) & sidedifol 2x0lukion ofp-chidtadin@B.61ghe5.@ mofodR cthe actich al | owed to warm

to room tenperature aqverni ght. N-Chlorosuccinimde 5 April 2006 WO
103/ 035829 F igeBispdderg hrand goplagdo gpompigmperafiisy Y §0Litio89EEMang t he reacti on

mi xture aihowgshdELpkhiddiGhd the MactichNSstirfe@ G5 1B théh Johtei@ited and the
filtrate concentrated under vacuumto provide the crude roduct. The crude

product i sepeiatorgofunesl. The ereaniolayer (Iepantyd anddovaghadrarh 2 M MaPHH4 OH
: (200 mL} and HO (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 vigreanx column at 110°C at 8 in/Hg
to provide the title compound (6.13 g, 48%) as a colorless oil. |
ES(H)MS m/z 128, (M+H)".

PREPARATION 14
15 2-Isopropylthiazole-5-sulfonamide

N
\KQ}E'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 $°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;sOH (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 {(MgSOy),




. cooled to OC and 2-brono-3-chl

(20 nL) is added and the m xture stirred for 15 mn. The reaction m xture
is partitioned 5 between Et OAc and H20. The aqueous | ayer 4 g @%ppgcted with
Et OAc (2 x) and the organic |layers are conbined, dried (l\/gs%n), iltered
-and concentrated under vacuum Fl ash chromat ography on silica gel eluting

W th a ogWwafhzaied Hex to Hex: EtOAc (1:1)] provides theckigkdgiemoound (282
'nmg, 11 % as a tan solid. ES(-)Ms mz 177, [MH'. 10 PREPARATI ON 17

2- Brono- 3- chl or ot hi ophene CI Br To a solution 3-chl orothi ophene (5.0 g, 42
mmol) in a mxture of CHC 3 (50 nL) and AcCH (50 nL) is added

N- br omosuccinimde (8.3 g, 46 mmol ) -.19he solution is 15 heated to 50C
After 1.5 hr, the reaction mxture is cooled to roomtenperature. Brine
(100 nL) and Et20 (200 nlL) are added to the reaction m xture and the

- aqueous | fAY&Ed il eviptkdtRnask kbl fredie( 18O cAilld prodilefis ¢QRRIaNBE] RE@aNI C
d NaHCO3 then d

extracts are washed w th saturat ec ried (Na2So™4), filtered
and conceftlGlt/acttang/boxssesdo pBord thegitly compoyndi(l.89 sc¥pound (5.4 g, 65%. 20 'H

NVR (300 %;@ (d, J= 5.8 Hz, 1H), 7.50 (d, J= 5.8 Hz, 1H)
PREPARATIWM - r%@rg-@ “chl or ot hi ophene-2-sul fonanmide d O 11 S-NH2 O

- To phosphorous pentachloride (4.6 g, 22.2 mmol ) is added chl orosul fonic

aci d 5(2.2 nil., 33.3 ml)mﬂﬁﬁ)gen at nosphere. The solution is
othio

ene (1.0 g, 5.0 mol) is added. The
mxture is heated to 50C for 5 ApMethydBig@®ld\O 03/ 035629 PCTI US02/ 31568 - 21

N
A
To a stirred solution of 2-bromothiazole (5.0 g, 30.5 mmol) in ELO (60 mL) at

-78°C under nitrogen is added dropwise n-BuLi (14.6 mL of 1.6 M in hexanes,

36.6 mmol). The reaction mixture is stirred for 40 min then dimethyl sulfate (4.75 mL,
10  50.3 mmeol) is added dropwise and the reaction mixture is warmed to -10°C (placed ina

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

quenched with 2 M HC] (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(MS m/z 100, (M+H)",

| ' PREPARATION 16
20 2-Methylthiazole-5-sulfonamide

N _
ST NNH,
_ 0
To a stirred solution of n-BulLi (12.1 mL of 1.6 M in hexanes, 19.4 mmol} in Et,0
(70 mL) at -78°C under nitrogen is added dropwise a solution of 2-methyl-thiazole
- (1.48 g, 14.9 mmol) in Et;O (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




1 hr. The reaction is cooled then quenched with ice/water and the sol ution
is extracted with CH2CI2 (200 nmL), and then the CH2Cl 2 i s5hgpi@oed under
reduced pressure. The residue is dissolved in acetone (30 ) and added to
a solution of 29% NHAOH (40 nmL) in acetone (100 nL) at OC. The reaction

m Xt ure weesbistped for 0.5 hr then the acetone is 5 reghyedwisler reduced
pressure. The residue is extracted with EtQAc (200 nL). The organic |ayer
is - washed with brine then dried (Na2SO4), filtered and concentrated in
vacuo to afford the title conmpound (8.1 g, >100%, which is used w thout
further purification. ES(-)MS mz 27, [MH' consistent wth 1 Br and 1
C. 10 d PREPARATION 19 4-Chl orothi ophene-2-sulfonamde O 11 SSI-NH2 O
To a stirred solution of 5-brono-4-chlorothi ophene-2-sul fonam de (2.4 g,

8.7 mol )(3.09 gAHnnd0 imd)deda:daﬂa@dcmhmﬁxtdmulo@adta s@:;foﬁﬁhﬂ Theol ). The
reaction mxturﬁislagiat to 120C f 6 hr. After the m xture is
filtered reasHoms dltersd; itfagp copepnira Wacﬁ’f@t‘hﬁfﬂ ﬁ@eF’a‘g@r is extracted

with Et 0%9«%.& Xrhd @8 bloduct REdiSsBRBE BER-BAAB0 L ) 8d doRednta@d REgoized (Na2SO1),

filtered and concentrated in vacuo. The crude product is chronatographed
on sili 05(2@1@[4)lsaﬂdﬁdlangthmmlhw@-ﬂméfqrdwﬁlﬁoﬁbmmonmxt@elmﬁﬁm% (0.88 g,

529%) . %;D 0 PREPARATI ON
20 2- Eiro eﬁ%&%‘ﬁw% ene)‘l 10 Ss}a%p-ri\%eg(ﬁéﬁl_%% opéu‘enes(%gﬂg)dtge 50.9 mml ) is
di ssol ved)rgalmcaaﬁfslahﬁ d:cmblﬁd, A (BEgEO0), fikigred aaﬂdoﬁheﬂzm{cﬁﬁldedyhcuum
N- Br onosuy mde (9,5 nool S a de e 25 and the
m xt ure |§ashé P@ﬁtog’%?%@’*ﬂﬂﬂtg@%ehitmg‘%h g% Hr‘]i #@%&eﬁfs cooled to
room w@asltﬁe%le%bﬂnp&mem@ﬂg)l1mészﬁrazgal{dZOO nL) are added to the
reacti on m xture.
ES(-)MS m/z 177 [M-H]
10
PREPARATION 17
2-Bromo-3-chlorothiophene

Cl

o

B:r” S
To a solution 3-chlorothiophene (5.0 g, 42 mmol) in a mixture of CHCI; (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;O (200 mL) are added to the reaction mixture and the aqueous layer is
extracted with Et,O (100 mL). The combined organic exfracts are washed with saturated
NaHCO; then dried (Na;80y), 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

Ci

Br" '8 §"NH,
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




5 April 2006 WD 03/035629 PCT/ US02/ 31568 -22 organic |layer is separated and

washed with | M NaOH and brine . then dried (Na2SO4), filtefgeii266s

- concentrated in vacuo to give the title conpound (6.4 g, 71% as a clear
oil. "HNW 300 MHz (CD30OD) S 2.14 (s, 3H), 6.81 (d, J= 5.6 Hz, 1H), 7.28

(d, J= 5w@osfiEse2olH) PREPARATI ON 21 5- Br onp- 4- net hyl t hipgghgngngsssul f onam de

O S-NH2 0 To phosphorous pentachloride (6.5 g, 31 mmol) is added

chl orosul fonic acid (3.1 nL, 46.4 mol). The m xture is cooled to 0C and

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

mxture is heated to 50C for 1 hr. Thk-reaction is cool ed/ quenched with

I ce/water and the solution extracted with CH2Cl 2 (200 nL). The organic

| ayer is washed with brine, dried (Na2SO4), filtered and concentrated in

vacuo. Thir. Ths redciéoniis capleisiadngudnehed witle icoivater 20 the joluting inetdeefed 0 a sol uti on

of 29% NH4 IR acet . ' gkjig; is stirred
for 0.5 h?q%g?sléf {?gz’a’é&%ﬁg‘eﬁgﬁ © (%éi?@%og@ﬁn&éfﬁ%&ﬁ i pr gglgur e. The

resi due isgsiudis dicdobvbdin ddatolé BBanI)2ind addR tod Jolutibhef 2PHINOH (40 gddi c extracts
are washed with brine, concentrat.ed i n vacuo.

e oo e arescnsal0d A Las 0k othe Pt i JireaiosBp br gRg ME AR ORG o o

~af f or & t hephidd \RdGERREedstre 3 THe refiB3d is extiachilYRithIROA 3@ S 2.20 (s,
3H), 7.32 (s, 1H 20 5 ril 2006 WO 03/ 035629 PCT/ US02/ 31568 -23

PREPARAT| @aniplayes issashed with yprisdhen-deied (N Safiltreed@nd goncentrated in vacuo
to afford the title compound (8.1g, >100%), which is used without further purification.

ES(-)MS m/z 274, [M-H] consistent with 1 Brand 1 CL

10 : PREPARATION 19
4-Chlorothiophene-2-sulionamide

JaX:
87 RN,
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
mixtire is heated to 120°C for 6 hr. Afier 6 hr, the mixture is filtered and neutralized with
15 1 MNaOH. The aqueous layer is extracted with EtOAc (2 x 100 mL). The combined
organic extracts are dried (NaySO,), 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%).
HNMR (300 MHz, CD;0D) & 7.48 (s, 1H), 7.58 (s, 1H)
20
PREPARATION 20
2-Bromo-3-methylthiophene

ba)

: Br” 'S
3-Methylthiophene (5.0 g, 50.9 mmol) is dissolved in a solution of CHCl3 (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,0 (200 mL) are added to the reaction mixture. The




SFNB~ 00 To a stirred solution of 5-brono-4-nethylthiophene-2-sul fonam de
(3.1 9, 12.1 mml) in AcOH (30 nl) is added zinc dust (2.4 g3 Mol ).
The reaction 5 m xture is heated to reflux for 8 hr. After 8 hr, the
reaction mxture is cooled and filtered. The filtrate is neutralized with
1 M NaOHwoWhmessargueous | ayer is extracted with Et CAc (@8D@sI3)s68 The or gani cs
are dried (Na2S®™4), filtered and concentrated in vacuo. The crude product
i s chromat ographed on silica gel, eluting with CH2C 2 to afford the title
conmpound (0.90 g, 43%. 10 'H NWR (300 MHz, CD30D) S 2.26 (s, 3H), 7.27 (s,
111), 7.41 (s, 1H) PREPARATION 23 222tinet hyl silyl - 3- net hoxyt hi ophene 10 S
A solution of n-BuLi (19.7 nL of 1.6 Min hexanes, 31.5 nmmol) is added 15
dropwi se to a solution of 3-nethoxythiophene (3.0 g, 26.3 nmml) in

anhydr ousorgmQayef 2separitedi mfewashidtwitgeM WaOH 2@{hrinehleennicied (NeS0g9, stirred at
-70C for hr,. .Chlorotrinethylsilape. (4.5 nL 4 |)_i,s added slowy
to the so‘iﬁf?ﬁdc?ﬁdcw mf:ﬁtt?g[‘ﬁ?’%“%it%%ﬁ’ﬁ@ ef%ngo%ﬁ%%ﬂg%’gf’%ﬁge%nﬁﬂsti rred for
3 hr. TheyregRtiopnis (DS .M d:Bres g1 (d, F56.615, 180 Jeqganes (100 nl).
The aqueous |ayer is extracted with Hexanes (50 ml). 20 The conbi ned

organi ¢ &@dH}ts are dried (Na2SO4), filtered and concentrated. The crude

. produ i s chromat ographed on silica gel, eluting wwth hexanes to afford
the title conpound (4.0 g, 82% as a colorless liquid. 'H NVR 300 MHz
(CD3OD) 6 0.29 (s, 9H), 3.81 (FREPARAHODZI(d, J= 4.9 Hz, 111), 7.40 (d,

J= 4.9 Hz, 1H) 25 5 April, 200 3/ 035629, PCT/.US02/ 31568 - 24-
PREPARATI ON 24 5-Tri met Ry &Py @%}?ﬂ@’m ?ﬁ%@m  2-sul fonani de -0

Dt
S

Br” 8™ {"NH,
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 CHCl; (200 mL). The
organic layer is washed with brine, dried (Na;SO,), filtered and concentrated in vacuo.
The residue is dissolved in acetone (20 mL) and added to a solution of 29% NH;OH
(54 mL) in acetone (250 mL). The reaction mixiure 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,Cl, to afford the title compound (5.3 g, 58%).
'H NMR (300 MHz, CD;0D) 3 2.20 (s, 3H), 7.32 (5, 1H)
- 20




\'u / ji S$S2 0 Asolution of n-BuLi (11.8 nL of 2.5 Min hexanes, 29.4
mmol) is added dropwise to a solution of 5 April 2006
2-trinmethylsilyl-3-methoxythi ophene (2.19 g, 11.8 mml) in 5 anhydrous THF
(40 nmL) under nitrogen at -70C. The mxture is stirred at -70C for 4 hr

t hen sul o ostisseee de i s bubbl ed t hrough the sol ution facrised/ssdses. After
stirring 2.5 hr, N chlorosuccinimde (3.15 g, 23.6 nmol) is added to the
suspension. The m xture is warnmed to roomtenperature and stirred for 1 hr
then the reaction mixture is filtered and the solids are washed with

CH2A 2 The filtrate is concentrated-&hd the residue is 10 dissolved in
CH2C12 (200 mL). The organic layer is washed with brine then dried
(Na2SsO4), filtered and concentrated. The residue is dissolved in acetone
(20 nL) and added to a sol uti REFARIONHEOH (20 nL) in acetone (30 nl) at
0C. The mxture is stirre . 1 ' aen the acetone is renoved
under reduced pressure andg’tl\@éethﬁt%oglﬂé S%Q?u?oex tri(gct ed with EtOAc (2 x 100
m.). The organic extracts are shed with 15 brine then dried (Na2SO4),
filtered and concentrated. The d@ product is chromatographed on silica
gel, eluting with Hex: Et OAc (3: g-akford the title compound (0.77 g,
25% . 'H NMR 300 MHz (CD3OD) S 0.291(s;29H), 3.31 (s, 3H), 7.49 (s, 1H 20
PREPARATI ON 25 4- Met hoxyt hi ophene-%-sul fonam de 10 O  To_a solution of

- 5-trinet hyl si B0l stirmdsaheiopof S-opmendnpitylthippheaersaifonamidedd ] 20 90 nmol ) in

o O My feteobY 300 SOk sARucdldothiRa Bl 0 2HIR. R fchifRpy e (174

of 1 Mi e reaction m ure 1s‘stirred at room 25
t enpermat unitireis hdatad to rafiex fo1-§-hi S\ free fnby diet reavtien nbdhate dsawolod eskiilteaed. The

resi due | ’fheSﬁléEtE: |13| n6121t(1") %e&/\\%ﬂ? ﬂ\/Pl%ggﬁg 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, CDs0D) & 2.26 (s, 3H), 7.27 (s, 1H), 741 (s, 1H)

PREPARATION 23
2-Trimethylsilyl-3-methoxythiophene
—~0
A
m?l S
A solution of r-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;SO4), 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) 3 0.29 (s, 9H), 3.81 (s, 3H), 6.92 {d, J=49 Hz, 1H), 7.40
d,J=4.9 Hz, 1H) '
25 '




PCT/ US02/ 31568 -25 dissolved in EtCAc, (200 nlL). The organic layer is
washed with brine then dried (Na2SOQ4), filtered and concenpp@izedsi n vacuo.
The crude product is chromatographed on silica gel, eluting with Hex: Et OAc
(3:1) to afford the title conpound (480 ngy, 86% . 'H NVR (300 MHz, CD3QD)
S 3.81 (woo3bdse296. 73 (s, 1H), 7.22 (s, 1H) PREPARATI OhcRGs02/31568

5- Brono- 4- net hoxyt hi ophene-2-sul fonamde 11 S-NH2 OO0 To a solution of

4- et hoxyt hi ophene- 2-sul fonam de (240 ng, 1.24 mmol) in CHRA2 (40 nm.) is
added N-bronosuccinimde (287 ng, 1.61 mml). The reaction 10 m xture is
stirred at OC for 7 hr. After 7 hr, tfe reaction nixture is diluted with
CH2CL.2 (150 nL). The organic layer is washed with brine then dried
(Na2SO™4), filtered and concentrated in vacuo. The crude product is
chromat ogr aphed on silica gel, BREPARGTINPA Hex: EtOAc (2:1) to afford the

title conpound (277 T ao Z, 6 3.30 (s, 3H), 7.40
(s, 1H) 15 PREPARATI %Tﬂg‘&%%%:jn%ﬁ@?ﬂ%%%ﬁy )si?u f anyl t hi ophene - I

si -S A solution of n-BuLi (5.3 gy of 1.6 Min hexanes, 8.5 mol) is added
dropwi se to a solution of 3-nethy | panyl t hi ophene (1.0 g, 7.7 nmol) in
anhydrous Et2Q(8 M.) 20 under n_i1 g lat -70C. The m xture is stirred at
-70C for 2 hr. Chlorotrinethylsifan ﬁiNHzrrL) is added slowmy to the
reaction mxture. The m xture is warme® to room tenperature and stirred

for 3 hr. The AedtfidndT nBuld(EECHEGT IS iRk aks, 069 nithol) Adddat 20 (50 nl).
The aqueoys |l ayer is extracted with Et20 (50 nL). The conbi ned organic

extracts groawie foasolulan ok frimethylsilyl-3ancthonythigphean (% 1t & d 1.3 mreolkinude pr oduct
I'S 5  anhydrous THF (40 mL) under nitrogen at -70°C. The mixture is stirred at -70°C for 4 hr

then sulfur dioxide is bubbled through the solution for 5 minutes. After stirring 2.5 hr, N-

chiorosuccinimide (3.15 g, 23.6 mmol) is added to the suspension. The mixture is

warmed to room temperatore and stirred for 1 br 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

' (NayS0y), 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 corpound

- (0.77 g, 25%).

"H NMR 300 MHz (CD;0OD) & 0.29 (s, 9H), 3.31 (s, 3H), 7.49 (s, 1H)

20 PREPARATION 25 -
4-Methoxythiophene-2-sulfonamide

—~0
AN
s” TiNH,

To a solution of 5-trimethylsily)-4-methoxythiophene-2-sulfonamide (770 mg,
2.90 mmol) in THF (10 mL) is added a solution of tefra-butylammonium fluoride
(174 mL of 1 M in THF, 17.4 oumol). The reaction mixture is stirred at room
- 25 temperature for 2 hr. The THF is removed under reduced pressure. The residue is




5 April 2006 WO 03/035629 -26 PCT/US02/ 31568 chr omat ogr aphed on silica gel,
eluting with hexanes to afford .the title compound (0.75 g,5ad@%bo@s a
colorless liquid. "H NVR 300 MHz (CD30CD) S 0.38 (s, 9H), 2.42 (s, 3H), 7.17
(d, J=3.7 Hz, 111), 7.51 (d, J= 3.7 Hz, 1H) 5 PREPARATI ON 28

. (5- Tri netwoy@3sxl - 4- met hyl sul f anyl t hi ophene- 2- sul f onarcdese2B1368/ \ 9 -Si S
5-NH2 0 A solution of n-BuLi (7.4 nL of 2.5 Min hexanes, 18.4 mmol) is
added dropwise to a solution of 2-trinethylsilyl-3-nmethylsul fanylthiophene
(1.5 g, 7.4 mol) in 10 anhydrous THE (25 nlL) under nitrogen at -70C. The
mxture is stirred at at -70C for #hr. Sulfur dioxide is bubbled t hr ough
the solution at -70C for 5 mnutes. After 2.5 hr, N-chlorosuccinimde

(1.98 g, 14.8 nmol) is added to the suspension. The mxture is stirred at
r oom t engésselvesd ie Bi@Ac 20A mL)THke orean s iywashe with ineithendrigd) and sol i ds

washed i . T ' ' ' . iglue di ssol ved
in CH2 Cl\gk??gggj ﬁ%r%d i@hﬁﬂ%h%l}%%ﬁ}gk@é?g?g@gé é\lgglﬁ;ghs%\?# %I % ra?%g then dried
(Na2SO4) ssilich béledtmthgawith Mexitionicl 3 kid afforlilies titegiotpeundd4¥ mg86%:d i n acet one
(20 nL) and_added to a sol utjon of 29% in acetone (30 nL) at
0C. The 2H>NM—B€§3QOSMEIF1'¢]P@);§ %@@o}}%s %ﬂﬁkﬁ-ﬁ@m} one is renoved under
reducgd pressure and the residue is extracted with EtOAc (2 x 100 nL). The

organic extracts are washed with brine then dried (Na2SO4), filtered 20
and concentrated. The crude pr 8BERARAIIONLBmat ogr aphed on silica gel,

N .
eluting with Hex: Et m%_%%@%ggh%g%ﬁ%%ﬂfomdgorrpound (0.65 g, 34%.
~0

"H NMR (300 MHz, CD3OD) 5 (s, 3H), 7.65 (s, 111) 5 April

2006 WD 03/ 035629
ﬂg
Brg” TSNH

O
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 sﬁﬁed 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
-5
B % A
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 EO(8 mL)
20  under nitrogen at -70°C. The mixture is stirred at -70°C for 2 hr. Chiorotrimethylsilane
 (15ml)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 exiracted with Et;O (50 mL). The combined organic
extracts are dried (N22SOy), filtered and concentrated. The crude product is




- - 27 PREPARATION 29 4- Met hyl sul f anyl t hi ophene-2-sulfonamde -S 0 SSNH2 O
To a solution of 5-trinethylsilyl-4-nethylsulfanylthiophengadyoghd onam de
(660 nmg, 2.34 Mol ) in THE (10 nmL) is added a sol ution of
‘tetra-butylammonium5 fluoride (14.0 nmL of 1 Min THF, 14.0 mmol). The
reacti onyooxésss»?® is stirred at room tenperature for Bcisozdises THFE i s
renoved under reduced pressure and the residue is dissolved in EtOAc (200
m.). The organic layer is washed with -brine then dried (Na2SO4), filtered
and concentrated in vacuo. The cr ud_ezdo_r oduct is chromatographed on silica
gel, eluting wwth Hex: EtQAc (2:1) to afford the title conpound (400 ng,
82% . 10 '"H NWMR (300 MHz, CD3OD) 6 2.49 (s, 3H), 7.35 (s, 1H), 7.47 (s, 1H)
PREPARATI ON 30 5- Bronm- 4- net.hyl sul f anyl t bi gphepe-.2- sul f onap 0O u S NH2
0 To a SHIOMEIGHPEI OB Wik 5k SEVAEHTA f#%ﬂﬁ?oe%ﬁq@&&&ﬁ? S?P&?ﬂuamg’f% mg, 1.00
ol ) 15 gigory G orfchPlidikd . and AcOH (10 ni) is added N-bronpsucci nimde (231
nmg, 1.30 nmmdl). The reaction mxture is stirred at roomtenperature for 7
hr. Aft erHNMR 300 Mz (CEaOD) oh 058xs, 90, 3.4 (a31Dr BT ed=Ri7tHr, 1HM7NAOH and t he
solution s eé&li_]gcf@d with EtOAc (200 nL). The organic |layer is washed
T

with brid&4h d (Na2SO4), filtered and concentrated in vacuo. The
crudesproduct is chromatographed on silica gel, eluting with 20 Hex: Et QAc

(3:1) to afford the title conp 7099. 'H NWMR (300 MHz, CD3OD)
8 2.49 (s, 3H), 7.45 (s, 1H) Pw‘%@%@% IS 5 April 2006

(5-Trimethylsilyl-4-methylsulfanylthiophene-2-sulfonamide

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 filiered 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 mixfure 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 exiracts are washed with brine then dried (Na,SOy), 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%).
'H NMR (300 MHz, CD;0D) § 0.39 (s, 9H), 2.45 (s, 3H), 7.65 (5, 1H)




WO 03/ 035629 PCT/ 1JS02/ 31568 -28 PREPARATION 31 2, 4-Di bronobenzonitrile
Copper cyanide (2.32 g, 25.9 mol) is added to sti rred anhy fdp1wn06

di met hyl sul foxide (50 nL) at 60C to forma clear solution, foIIovved by the
addition of 5 tert-butylnitrite (7.1 nL, 59.7 mmol) all at once. A

sol ut'i onwWs 0333241 bronvaniline 21 (5.0 g, 19.9 muvl ) ROT/GHIAGB0US

di met hyl sul foxide (30 nL) is added dropwi se, via cannula, to the m xture.
After the addition is conplete, the reaction mxture is allowed to stir
for 1 hr. After being cooled to 45C ,4he mxture is slowy treated with 5N
hydrochloric acid (50 nmL). Five mnutes later, the reaction mxture is
cooled to 10 anbient tenperature before being extracted with ethyl

acet at e/ hexane (1:1; 2 x 300 ined organic |ayers are washed
with water (100 nL) and bri nen%%%erﬁw concentrated in vacuo, and
t hen chromat ogr aphed on @Methﬁ]ﬂulﬁﬁ’lﬁ% ﬁat-sﬁmmcie in hexane) to give the
title conpound (1.61 g, 31%yvyield D(+)M5s mz 259, (M7 consistent with 2
Br. 15 PREPARATION 32 2,4-Dibr benzoic acid A stirred suspensi on of

2, 4- di bronpbenzonitrile (1.57 g, §fO\nfol) in sulfuric acid (6 M 150 ni)
is heated to reflux for 3 days. Th &aqfon mxture is cooled to 20

anbi ent tenperature before being extragtedzvm'th ethyl acetate (2 x 75 nL).

The conbi ned organ c. |layers he 0 nd brine (50
m), dried, P%?’iﬁ““%ﬁﬁ%!ﬁ“@ EMS&?@?& Sﬁf‘g‘ﬂ)"’rﬁa (acetic

aci d/ met gk % Bobie]) P TRE 0T 8199.&116,@-&5,01%@01@1‘ thifo-Bity1BmbndGivkd t | € conmpound
.(0.81 g, 48%y|eld) mp 171-172 mz 277, (M13)- consistent with

2 Br. 525 fuotge (14. (ob ef 1 i T3 560 /'ﬁb@@@pwsresm% 8 gOR ON 33
2- Bromo- 4 er%Béer(n%%@ £ TheFH? is removed under reduced pressure and the residue is

d1ssolved in EtOAc (200 mL). The organic layer is washed with brine then dried
(Na280,), filtered and concentrated in vacuo. The crude product is chromatographed on
silica gel, eluting with Hex:EtOAc (2:1) to afford the title compound (400 mg, 82%).

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

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

—S

3
T8y TNH,
O .
To a solution of 4-methylsulfanylthiophene-2-sulfonamide (210 mg, 1.00 mmol)

15- in CHCls (10 mL) and AcOH (10 mL) is added N-bromosuccinimide (231 mg,
130 mmol). The reaction mixture is stirred at room temperature for 7 hr. After 7 hr, the
reaction mixfure is newtralized with 1 M NaOH and thé solution is extracted with EtOAc
{200 mL). The organic layer is Waéhed with brine then dried (Na,;8O,), 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%).
 'HNMR (300 MHz, CD;0D) & 2.49 (s, 3H), 7.45 (5, 1H) -




CO2H B C  An aqueous solution of sodiumnitrate (2.21 g) in water (15 niL)
is added 5 dropwise to a stirred, ice-cooled mxture of 5 apil 2006

2- am no- 4-chl orobenzoic acid (5.00 g, 29.1 mmol) and 48% hydrobrom'c acid
(150 mL) in water (150 nlL). The resultant mxture is stirred for 2 hr at
0C. Thenwideslosssior eat ed dropwi se wi th an aqueous sol ut ipgrRéz31s@pper brom de
(7.81 g) in water (20 nL). Upon the conpletion of the addition, the
reaction mxture is allowed to wane to anbient tenperature where it is
stirred overnight. 10 After extraction with ethyl acetate/ hexanes (3:1; 2 x
400 nL), the conbined organic |ayer88are washed with brine (200 ni),
dried, concentrated, and chronmat ographed on silica (1% nethyl al cohol and
0.5% acetic acid in chloroform to give the title conpound (4.04 g, 59%
yield). np 154-155C, ES( ) M5 M PREBRATIINGE consistent with 1 Br and 1
C . 15 PREPARATI ON 34 Chloro]zjl met hyl benzoic acid G O O H To

4- br omo- 3- chl or ot ol uene (4. 97 2¢-DPPBObRAZNAIIS L 4i et hyl f or mami de (25 nl) is

added 20 pal | agh.srpyaced @l g(@sﬁﬂmg)nlaa&ﬁdmmedanh drous
mmol ), 1, 3- bi s( dlphenylghosphlno propane (0,998

Ctri et hyl adimethylsuforidefo) mip et 6ASEHefosn ackar solytioy, fo f H‘P‘l’ée‘ilbé(é]éﬁtqdéwc’i’/egsel is
evacual od, Ando R A 1LAF S8, LR gt Shel AR ABGRION Bfrcfitatife DAl | oon Ti 11 ed

Wi th car € gas’is us n the carbon nonoxi de
at nospher .0 F18.9mencl) nmhydmustdxmﬁhylmlfo&deéﬁﬂmb) 18@ctdeﬂdrop81sn,rwa The mixture is

washed with ter, and ext th, 25 es X conbi ned
or gani ¢ | SAPEYE t the XUy ﬁ 8@“&%%8‘?‘? PpHie e 1}0 mlggwglsﬁio %A%%OOG WO
03/ 035629stﬁ@31/1l1§03¢&%111§e%‘35cﬁﬁdwepﬂl&aﬁﬂa&elmlghemmmraphed with 0-3%
et hyI acetate in_ hexanes. 1. /?%e met hyl 2-ch) or met hyl benzoat e
is isolat éﬂhﬁ‘%l'o@l%laé}dl(éggﬂ%l FW" Tpihs Tepgfipn g If o ‘Eﬁf’gl stent with 1

C. 10 ambient temperature before 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% ethy! acetate in hexane)
to give the title compound (1.61 g, 31% yield). FD()MS m/z 259, (M) consistent with 2
Br.

i5
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




- To nmet hyl 2-chl oro-4-nethyl benzoate (1.00 g, 5.42 mmol) in tetrahydrofuran
5 (10 nL) nethyl alcohol (5 nL) and water (2.5 nli) is addeslagil2dobshi um
hydroxi de (8.12 m., 16.2 mml). The reaction mxture is heated at 50C for
2.5 hr, cooled to room tenperature, and then quenched with 5N hydrochloric
acid (3 ¥ 03lo)se2oThe m xture is concentrated to renovectiusoiseissahydr of ur an
and nethyl alcohol. A white precipitate is formed and is filtered. After
drying, 0.922 g (100% of 2-chloro-4-nethyl benzoic acid is 10 i sol at ed.
ES(-)M5 mz 169, (MH)- consistent with 1 . PREPARATION 35

4,4, 4-Trifluoro-3-nmethoxy-but-2-enoiré%acid ethyl ester To a solution of

- ethyl 4,4, 4-trifluoroacetoacetate (12 nL, 82 nmmmol) in DMF 15 (80 nL) is
added cesium carbonate (26.4 g, 82 mmol). The reaction mxture is heated to
70C. A solution of nethyl p- tolﬂmﬂ'}ﬂ@hw% (13.5 nmL, 90 mol ) in DWF (30
m.) is then added dropw se he reaction m xture is
stirred for an additional 12 romg‘ OI@?B%?IW o room tenperature, the
reaction mxture is diluted with HZQdZHSO m.) and extracted with Et20 (2 x
150 nL). The organic extracts are cogpbigged and 20 washed with H20 and
brine, then dried (Na2S%), fllternd concentrated to afford the title
conmpound (9.0 g, 56% as an oil whikgkis used without further purification.
J= 7.1 Hz, 5.75 (s, 1H) 25 PREf

1H NMR (300 M—Iz CDCl3) S 1.28 (t, 7.1 Hz, 3H), 4.01 (s, 3H), 4.19 (q,
3- Hydr oxy- 5- ” g&ﬁe&g tu{?éﬂoﬁﬂ&&phox%(@’zﬁgﬂﬂ?&éf&(‘fsﬁﬁbﬂ RNyl ester A

PARATI ON 36
sol ution of 4, tri uoro enol ¢ acid ethyl ester (9.6 g,
48.5 mal ﬁropmﬂeweetdmyrledtlbﬁ-amgleﬁmttmte@f@mmpM®b&Zm¢@blﬂ(5 b0 8eOH (75 n) is

cooled to 5i.on KCOH. . 58 2 | )y i (gt 75 L) is then
added ovef>: gﬁ"‘?@aﬁ‘ﬁﬁg/ P@E&%%&fﬁﬁ‘f&{@h%wﬁt%f(m)?‘fr)e&%ﬁgr il ght at room

t enper at Up@gturd Restite@ €dr 20 at 0TCX Thdndit is SredtB@fropRise aith an squesussdiutioreet ni xt ure of
ice (75 g), H20 (75 nL) and concentrated_ 5 Aprjl 2006 V\@POSI 035629

PCTI US02/ @psefémnalﬂeﬁz i atgr (30 yoL)-THeomihg comppletion oftheaddifion the + b £t oac (2 x
250 ). gac 9@1&&&@@&&@%&@% ertdubd WikeRd ¥ (satingh Nefligd@. The

washi ngs are -extracted wth FEtQAc. The conbined organic |ayers are
was he];lO wi ARetaxiraciontvtidrethyl scotdte(iemeti®) 1; 274 400 srlggthe 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; BS(-MS m/z 233, (M-H) consistent with 1 Br and
1CL
15
| PREPARATION 34
2-Chloro-4-methylbenzoic acid
cl O

/@)L ol

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(diphenyiphosphino)propane (0.998 g, 2.42
mmol), triethylamine (12.5 mL) and methanol (12.5 mL). The reaction vessel is
evacnated 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,




and .concentrated to afford the title conmpound (10 g, 91% as a brown oil
which is used 5 without further purification. '"H NWR (300 il %0061 3) S
3.92 (s, 3H), 7.06 (s, 1H), 9.48 (br s, 1H PREPARATION 37 1
3- Hydr oxy-5-trifl uoronethyl-thi ophene-2-carboxylic acid To a stirred
sol uti onwdoidaseeb (8.0 g, 200 mmol ) in H20 (25 nlL) i s addasemsisesol uti on of
. 3-hydroxy-5-trifluoronethyl-thi ophene-2-carboxylic acid nethyl ester (11.4
g, 50 mol) in MeOH (25 nlL). The reaction mxture is heated at reflux for
3 hr and then cooled to roomtenperature. The reaction m xture is
concentrated to about half vol unme 15 3hd cooled to 5C. Acidification to pH
1 wth concentrated HC (17 nmlL) results in a suspension. After stirng the
suspension for 30 min at 5C, the solids are col|ected %2 filtration,

washed wi toeneantnied andiohremptogsenhied wik 0% ethyl aedtase @ bexrmos 24 8 (38%)Snpound

pur 111 Cat o P TR B e g 1) 100 2 or s, 21 20

PREPARATI GRS(BBIS &4 T84 f(MHED & netslnteht with bEhen- 3- ol

<l aced i n dor ek TEHerERPbIRG g 0T Ad B R Bt < Cont | mue

for 2 hr t(o028) seapl a@éo@olt(bi@ulgaﬁc&waemlsaﬂ)q@addwm hﬂﬁﬁh hytgoxlﬁdwe title

| .compound i s _obtained (6. % .as a brown oil h used wi t hout
further pd?1?F@ai@%ﬁﬁmo}}-lmﬁ/ﬁ%@@emw13@?9@9“?}5%%@’%%% 6‘? edéosocm (br s,
1H), 6.52 térg;f_‘)ra]cma]anﬁ tﬂé@quen%h%m(ﬂ%ﬂgpdmc jsketo (m nor)
S 3.86 (s Apr| 200 /035629 PCT/ Us02/ 31568

-32 PREPAWQemt@:Dto remove the tetrahydrofuran and methyl alcohol A white precipitate is

5 1T uorgmabd bR BREh o2BE B 100 XML hEREACOLE B! 11| 00 ?rfL)

cont aivoi ngsoEEateﬂﬁlES({)M]Snﬁhe&W[MH}&cﬁmtaﬂdm (A.1 g, 11.9 mmol) and K2CX8 (3.3

PREPARATION 35
4 4 4-Trifluoro-3-methoxy-but-2-enoic acid ethyl ester
To a solution of ethyl 4,4, 4-trifluoroacetoacetate (12 mL, 82 mmol) in DMF

15  (80mL)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 stinred for an additional

1 hr. After cooling to room temperature, the reaction mixture is diluted with H;O

(150 mL) and extracted with EO (2 x 150 mL). The organic extracts are combined and
20  washed with H,O and brine, then dried (Na,S0Oy), filtered and concentrated to afford the

~title compound (9.0 g, 56%) as an oil which i§ used without further purification.
'H NMR (300 MHz, CDCls) 8 1.28 (t,J="7.1 Hz, 3H), 4.01 (s, 3H), 4.19 (¢, /= 7.1 Hz,

2H), 5.75 (s, 1H)

25 PREPARATION 36
3-Hydroxy-5-triflucromethyl-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 30min. The reaction mixture is stirred ovemight at room temperature. The reaction

mixture is then poured over a stirred mixture of ice (75 g), H>0 (75 mL) and concentrated




59, 23.8 mol) is maintained at reflux with careful exclusion of noisture
overnight. The acetone is renoved under reduced pressure aApiii2e06 esi due i s
partitioned between CH2Cl12 (500 nL) and H2O (50 nli). The organic extracts
are washed with brine, then dried (Na2SO4), filtered and concentrated. The
crude predusm3sc® chromat ographed on silica gel, el utirog/vaszshseEt OAC: Hex
(1:80) to afford the title conmpound (2.5 g, 68% as a white solid. 10 'H
NVMR (300 MHz, CDC13) S 7.52-7.61 (m 4H), 7.73 (d, J= 7.7 Hz, 211), 7.79
(s, 1H) PREPARATIONS 40 and 41

3- (1- Phenyl - 1H-t et razol - 5-yl oxy) - 5- t=Bilf| uor onet hyl - t hi ophene- 2- sul f onani de
and 3-[1-(4-

Sul f anoyl - phenyl ) - 1H-t et r azol - 5-yl oxy] -5-tri fl uor onet hyl -t hi ophene-2-sul f on

am de 15 H:¥&d @ik ﬁemmeoswtﬂadﬁdwﬂhEtQAC((Z X530 ndy). ¢ombiredpl aced in a
flask and t h tetrazole
(100 ng, .%88 W%saed&l% %@ ’%"“?ﬁaﬁ‘gﬁ hﬂﬂ J{aghﬁi’ a?e a%k—éxt%} e%loétgtl at nosphere.

The sol ut EﬂUAc/vaﬁachembmdd brarfiORGerk ﬁxéwaalehlvthhee shantﬁab@mazmg,mﬂe&d to 70C
and thion chl ori

d 33 mm dded the ction is
oheat ed S SOrsaRg etor Ba e omaaatibe S35 ramn gt s stston 20
m xt ureg i@lmmeﬁ_)ﬁﬂﬁchﬁﬁ dropwi se and the solution is extracted with
CH2d 2 (190 organi c |layer is washed with brine, then dried
(Na2SM4) , HNIM&{@GI\&MC‘Mﬁ@nﬂﬁ&(ﬂeaﬂ),7T.)ﬁés,|iH§;|9di8ébnss1H)ssol ved in acetone
(5 nm) and is added to a solution of 29% NH4OH (5 nL) and acetone (10 ni)
at 0C. The mxture is stirred at OC for 30 min. The acetone is renoved
under reduced pressure and the residue is extracted with EtQAc (2 x 25 50
m.). The organic extracts are washed with brine, then dried (Na2SQ&4),
filtered and concentrated. The %WT@%& i s chromat ographed on silica

gel, ghuting with Et}%xlflgx%'l\ﬁlgtorgﬂleﬂlﬁ fjﬁghg_zacafpo Hé .8igof the title

corrpounds (91 ng, 65% as’a ite sol | anot reaction, the

conponent s ar elsegircd seutignofdfaObhi Oy Q%MwOBmHnw(lﬁanl@ebaddeﬂmtl ng with

s 7 57,7 gptinbr FARaSHPR SRR S B g MR L 0 ) ™
796 (d g@lznmga thT4eDE) (258105 Throastoh mixsiis keoRAREreMG: 455 05428

33 RATI
5- Tri f | uofBHERIIR HPBHA 5 5 163 P FRpogEtd p e B volume
3- [ -{=}- sudfapRY ko Piae mdldlﬁéaﬁoﬁ RPIRE Rlth BonébRa¥el G (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,0O and dried under vacuum to afford the sub-tifle compound (8.5
g, 79%) as an off-white solid which is used without further purification.
'H NMR (300 MHz, CDCls) & 7.30 (s, 1H), 11.7 (br s, 2H)
20 '
PREPARATION 38
s-Trifluoromethyl-thiophen-3-o0]
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, CDCl5) enol (major) § 5.01 (brs, 1H), 6.52 (d, J=1.7 Hz), 7.06
{(m, 1H) _ ‘
'H NMR (300 MHz, CDCls) keto (minor) 8 3.86 (s, 2H), 6.59 (br s, 1)
30




5 trifluoronethyl-thiophene-2-sul fonam de (210 ng, 0.47 Turn 1) in benzene
(50 m.) is added H20 (2 m.), EtOH (3 m), formc acid (2 ngnparpdod0%

pal I'adi um on carbon (350 ng). The m xture is heated to 80C overnight. The
reaction mxture is cooled to roomtenperature and diluted with benzene
(50 nl) . whhs/essszcti on mixture is filtered. The benzemeduwymsiséss dri ed
(Na2S®™4), filtered and concentrated. The crude 10 product is

chromat ographed on silica gel, eluting with Et QAc: Hex (1:10) to afford the
title conpound (18 ny, 17% as a white solid. The sane procedure is applied
to 3-(1-phenyl -1 Htetrazol -5-yl oxy)~82-trifl uoromethyl -thi ophene- 2-sul fonic
acid amde to also produce the title conpound. 1H NMR (300 MHz, CD3QOD) S
7.56 (d, J= 4.0 Hz, 111), 7.60 (d, J= 4.0 Hz, 1H) 15 ES(-)M5 m z 230,
(MH)-. General Coupling Proced®REPARAHON3% ring solution of the benzoic

acid (1.25 e I n ' Iy th - (10 I he sul fonam de (1.0
eq) ig addedqi)n onlgﬁ%eggffﬁ?ﬁ%ﬂgﬁgﬁ%@gﬁ%ﬁ)@g&é@?@?’é@% eq) and fi ngal ly,
NNa[ di et hyl ] -ﬁé:@ﬁi@gﬁ}ﬁ#ﬁiﬂﬁdﬁﬁnétﬁyl&hiﬁﬂ?néﬁgQZ.Oigz(IILHﬁ:g:io@ iy iy @tadiwl ydst ihr red
under nit ep . for 16 hr, concent ed under reduced pressure,.and the

resi due p@gng??éﬂmﬁﬁéif%@FP'g‘Pﬁ?VLg@W © Gmties t9é131?1°1$ﬁ%ds]§4(3%1r§17’- | ayer is
washed; wi § b3 glnin Sy (ARaMbiREd £ réfikQvith'batebilRRelusith dFishdiRE bverkiB@N ThEE combi ned

aqueous phases extracted with ethyl acetate (twice, 20 nL/mmol). The

conbi ned ¥elganisernoyrd uades rasuoeg prespras and thpsbider inpetitioreddetweatiCEAtlur at ed
aqueous - SQg¢ r+4 dg, dri ' f.ate, . C entrated under
reduced p@gg g@ glm ﬁ“n%@engﬁ d :}gg ?r%ﬂxltﬁ% %}&%u S}d}gcwaggédtvgl@rﬂ%{}gm %%ﬁ

chr omat ogNapQy), filiexsdrané conptmsezdc Thoaadagodyehig chwomatogsiphdd anzdlica gel, | f

desired. . T EXAMP 1- g d
easont | ] V5o DACIeY U A0 Ra T ghe Bl sPAPOWERS Enf ArOASHI 6 Apr i |
2006 140 03 446380 FE) UBRE) 39 960 7 YtaF ARl ARA s s oo iy Dt o

#(m Z) AIN-[4-brono- 2- ¢hl or'dobenzoyl z 412, {M'H)- consistent with
1 Br
PREPARATIONS 40 and 41
3-(1-Phenyl-1H-tetrazol-5-yloxy)-5-trifluoromethyl-thiophene-2-sulfonamide and 3-[1-(4-
Sulfamoyl-phenyl)-1H-tetrazol-5-yloxyl-5-trifluoromethyl-thiophene-2-sulfonamide
115 A solution of chlorosulfonic acid (2 mL, 30 mmol) is placed in a flask and

1-phenyl-5-(5-trifluoromethyl-thiophen-3-yloxy)-1 H-tetrazole (100 mg, .30 mmol) is
added to the solutioh 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,reactibn is reheated to 100°C and stirred for an additional 2 hr. The reaction
.2 0  mixture is poured onto ice dropwise and the solution is exiracted with CHyCl, (100 mL).
| The organic layer is washed with brine, then dried (Na;SO,), 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;SQy), filtered and
concenirated. 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-chl or ot hi ophene-2-and 2 . sul fonam de

2N-[ 4- chl or 0- 2- et hyl benzoyl ] -ES(-)MS mfz 392, (M H)- cons? Aprl2006i th 1 Br
5- br onot hi ophene-2-and 1 C . sul fonam de

3N-[ 4- br ono- 2-chl or obenzoyl ] -ES(-)M5 mz 490, (MH)-consistent with

4- br ono- Hrecd3losdsd hi ophene-2-2 Br and 2 O . sul f onam decT/uso2/31568
AN-[2,4-bis(trifluoromethyl)-ES(-)M ink 436, (MH) -consistent with
benzoyl ] - 5-chl or ot hi ophene-2-1 . sul fonam de
5N-[2,4-bis(trifluoronethyl)-ES(-)Ms mz 480, (MH)- consistent with
benzoyl ] - 5- br onot hi ophene-2-1 Br. suBBenani de

6N-[ 2, 4- di net hyl benzoyl | -5-ES(-)M5 mz 328 (MH)-consistent with

chl or ot hi ophene- 2- sul fonam del C . 7N-[2-chl oro-4-nethyl benzoyl]-ES(+) M5
ink 394 (MtH) consistent with 5-bronothi ophene-2-1 Br and 1 O . sul fonam de

8N-[ 2- chl or o- 4- net hyl benzoyl | - + N 0, (MtH) consistent with

5-chl or ot hi ophene-2-2 C sul foﬁ{ﬁﬁd%@@'@cﬁﬁ&hl or o- 2-fl uor obenzoyl ] - ES(-) M5
na/z 396, (MH) - consi stsepyiflostdnteitni-ispreid2-oafaneidd- 1 Br and 1 C

sul fonam de 5 April 2006 WO 03/ 035629 PCT/ US02/ 31568 - 35

10N- [ 2- br oro- 4Lavetoffiopehd-blr(4rsutfameyl-ppamy - tetraep-Slsyleonsi stent wi th
br omot A 0%%%&%&?1!{1&@%{9—21&3& filnidéﬁz'\rb b, 019 Mhcty idBkpdenzoyl | - 5S=ES(+) M5

~ink 394, onsrstent wt
(50 mL) is added H,0 (2 mL), EtOH (3 mL), formic acid (2 mL) and 10% palladium on

carbon (350 mg). The mixture is heated to 80°C overnight. The reaction mixture is
cooled to room temperature and diluted with benzene (50 mL). The reaction mixture is
filtered. The benzene layer is dried (Na;SOy), filtered and concentrated. The crude
10  product is chromatographed on silica gel, cluting with EtOAc:Hex (1:10) to afford the
title compound (18 mg, 17%) as a white solid.
The same procedure is applied to 3-(1-phenyl-1H-tetrazol-5-yloxy)-5-
triflucromethyl-thiophene-2-sulfonic acid amide to also produce the title compound.
TH NMR (300 MHz, CDs0D) & 7.56 (d, J=4.0 Hz, 1H), 7.60 (d, /= 4.0 Hz, 1H)
15  ES(MS m/ 230, (M-HY,

_ General Coupling Procedure
~ To a stirting 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 mI./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
B 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.




chl or ot hi ophene- 2-sul fonam del Br and 1 C .

“12N-[4-met hyl -2-trifluoronethyl-ES(-)M nilz 382, (MH" cdApiit2zedd w th

benzoyl ] - 5- chl or ot hi ophene-2-1 Cl1. sul fonam de

~13N-[ 2, 4-di chl orobenzoyl ] -5-ES(-)MS mlz 380, (MH)-consistent with

(et hyl tjioashsssmphene-2-2 A . sul fonam de ~ PCT/UGS02/31568

14N-[ 4- chl or o- 2- net hyl benzoyl ] -5-ES(-)MS nfz 360, (MH - consistent with

(et hyl t hi o) t hi ophene-2-1 d . sul fonam de

15N- [ 4- net hyl - 2- br omobenzoyl | -5-ES(-)M5s mz 404, (MH - consistent with

(et hyl t hi o) t hi ophene-2-1 Br. sul f ondfide

16N-[ 2, 4-di chl or obenzoyl ] -5-ES(-)M5 niz 348, (MH) - consistent with

(et hyl )t hi ophene-2-2 C . sulfonam de 17N-[2, 4-di chl orobenzoyl]-5-ES(-) M

mz 362, EMnili)ecj- consi skedict Wi t h (et hyl )t hi o@«lfaam&aeﬁmdmafaonam de2 [d .

18N-[ 2, 4-{di ghl or obenzoyl ] -5-ES(-) M5{nm z 376, I-%/ consistent wth (p

ropyl )t hijophene- 2-sul fonam de2 O . 19N-[ 2, 4- d| chl ?)benzoyl 1-5-EY(-)M5 m z
2 d

364, (M H)" cons|i${4hiomaM2tdhlosbeiiayt mﬁspmﬂ/zzm (@) mbiften sith d Br
o Rt Lol 10 (04 canrSten )
21IN-[ 2- mgt hyl - 4-darreamienzoyl ] -4-ES({) M5 mz 436, (MH) - consistent with
br onot hi gphene-12- _Ql_ll f nn‘%MW%AWSOZI 31568
-36 2 | N-[4-chloro-2-methylbenzoyl]- { ES(-)MS m/z 392, consistent wi i3

' | 5-bromothiophene-2- and 1 Cl.
sulfonamide i
3 N-[4-bromo-2-chlorobenzoyl]- | ES(-)MS m/z 490, (M-H) ™ consistent with
4-bromo-5-chlorothiophene-2- | 2 Brand 2 CL.

sulfonamide
4 N-[2.4-bis(trifluoromethyl)- ES(-MS m/z 436, (M-H) ™ consistent with
benzoyl]-5-chlorothiophene-2- | 1 CL

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 1CL

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

5-bromothiophene-2- 1 Brand 1 CL
sulfonamide -

8 | N-[2-chloro-4-methylbenzoyl}- | ES(HMS m/z 350, (M+H) " consistent with
5-chlorothiophene-2- 2C1
sulfonamide _ |

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

sulfonamide




- 22N-[ 2- et hyl - 4-chl or obenzoyl ] -2-ES(-)MS mlz 349, (MH)- consistent with
chl orothi azol e-5-sul fonam de2 C . 23N-[2, 4-di chl or obenzoyl§ AgxilB806 ) V5 ni z
369, (MH) consistent with chlorothiazol e-5-sul fonam de3 O .

24N-[ 2, 4-di chl or obenzoyl ] -2-ES(-)M5 mlz 365, (MM consistent with

met hoxyt Weemebws25- sul f onam de2 C . 25N-[ 2- net hyl - 4- chipormbersassy! | - 2- ES(-) MS
mz 345, (MM consistent with nethoxythiazol e-5-sul fonam del .

26N-[ 2, 4-di chl or obenzoyl ]-4,5-ES(-)Ms nlz 490, (MH) - consistent with

di br onot hi ophene-2-1 Br and 2 C . sul fonam de

27N- [ 4- br ono- 2- et hyl benzoyl ] -ES(-)M®m z 514, (MH) - consistent with

4, 5-di br onot hi ophene-2-3 Br. sul fonam de

28N-[ 4-chl or o- 2- met hyl benzoyl ] -5-ES(-) M5 mz 341, (M+H) consistent with
cyanot hi ophene- 2-sul fonami del O . 29N-[4-bronp-2- methyl benzaoyl ]-5- ES(+) M5

m z 385, [(NWH) | N-[Zbrsiostecthylbinedyl]y ARS¢Mbphdd (F+E)ilcowsistent Wil Bi.
chl or ot hilophenEOE R PRREASHESRRE 4 TR o 4. ot yl benzovl 1 J5- ES( -) VB
m z 392, |(MIH) | N-[Zbnsiostaehylvinkdyl]ch| B8EHNE ewﬂ@n,e(w}sﬁbmﬁmmvdm Br and 1
br oot hi dphenel PETRPORATFGRETARC 3 38 336h Ghro’ 4. ohi br obenzoy! 1-4- ES(-) B
m z 456, [(M2H) N—[&ﬁi&ﬁlﬁ(ﬁ#ﬂlﬁ@b&ll&ﬂiﬁ-'z t)E@@mMB@m i2) sedskwemariindeBr and 1 .
gﬁ:\zg gt maggmn - br Oﬁo%fgl ?ﬂ\l/l ].- 4 S( él}éﬁi ink 392, (MH)' consistent with.
35N-[ 2, 4-{di chl pyyabeazy! | - 4- ES( - )I\/IS n 2368 (MH)-consistent with
chl or ot hijophene-2- sul f onani.de3.C BEN-[2 4-dichl orgbenzovl 1 4 Ec,(_) MB i nk
446, (MH) B conpddishororprzaylbi or o] BS6MEaERSIINEHE cosiieriwitlng 4
(methylthio)thiophene-2- 2 CL
sulfonamide
14 N—[4—ch10r0-2-methleenzoyI]-5- BS(-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- 2CL
sulfonamide
17 | N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z 362, (M-H) " consistent with
(ethyDthiophene-2-sulfonamide | 2 Cl. '
18 | N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z376, (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
methoxyihiophene-2- 2CL
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(-)MS m/z 436, (M-H) " consistent with
bromothiophene-2-sulfonamide | 2 Br. |




[

2,4-di chl orobenzoyl ] -

| - 5- br onot hi ophene-2-1 Br and 2 d.
2

I

hiwapésaass2®- sul f onam de2 C .
(MH-

4-di chl orobenzoyl ] -4-ES(-)Ms ink 348,
39N- [ 2- et hyl
consi stent with nethoxythi ophene-2-1 Br
40N-[ 2, 4-ES(-)Ms nilz 416,

(MH

2006 WD 03/ 035629 PCT/ US02/ 31568 -37 sul fonam de
4-ES(-)Ms mlz 426,

sul f onam de

(MH) -

(MH) - consispagmteonst h

consistent with
- 4- br EBSRAD568] - 4- ES(-) M5
sul f onam de
bi strifl uoronet hyl benzoyl ] - 4-

met hyl t hi ophene- 2- sul f onam de 41N—[2 4-di chl or obenzoyl ] -4-ES(-) M5 mlz 364,
(MH" - consistent with nethoxythlop

e-2-2 d . sul fonam de

42N-[ 2- et hyl - 4- br onobenzoyl ] -4-ES(-) M5 i nk 404, (MH) -
met hyl t hi g-t hi ophene-2-1 Br. sulfonan de _
43N-[ 2, 4- {li 8l d r}bﬁ’emsz)jl%}chbr@semylm BB 349 -1 opsigsnswiht  wj
npthy!thi)-thio ?mém%4§&loﬁﬂﬁi°“a1§@f 44N-[2, 4-ES(-) M5 i nk 432
- bistriflugronetjh enzov 1 hoxyt hi ophene-2- sul f onan de
45N-[ 2, 4- ESE3) l\vm (@ 4edidid@obophdykh2-bi s (| ESEIMPow/Aeh: YD beonsigent it -
- methyl thi o-thi apbENSG:fole-5-sulfonamide | 3 CL
| 24 | N-[2,4-dichlorobenzoyl]-2- ES(-)MS m/z 365, (M-H) " consistent with
methoxythiazole-5-sulfonamide |2 Cl.
25 | N-[2-methyl-4-chlorobenzoyl}-2- | ES(-)MS m/z 345, (M-H) " consistent with
methoxythiazole-5-sulfonamide {1 CL '
26 | N-[2,4-dichlorobenzoyl]-4,5- ES(-)MS m/z 490, (M-H) " consistent with
dibromothiophene-2- 1 Brand2ClL
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(HMS m/z 385, (M+H) " consistent with
cyanothiophene-2-sulfonamide 1 Br.
30 | N-[4-chloro-2-methylbenzoyl}-5- | ES(HMS m/z 350, (M+H) " consistent with
chlorothiophene-2-sulfonamide | 2 CL
31 | N-[2-bromo-4-methylbenzoyl]-5- | ES(-YMS m/z 392, (M-H) " consistent with
chlorothiophene-2-su1fonamide 1Brand1Cl
32 | N-[24-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 j Brand 1Cl.
34 | N-[2-methyl-4-bromobenzoyli]-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-12,4-dichlorobenzoyl}-4- ES(OMS m/z 446, (M-H) " consistent with
chloro-5-bromothiophene-2- 1 Brand3 ClL

consistent with

th
(M H)




sul fonam de 46N-[ 2, 4-di chl or obenzoyl ]-4-ES(-)M5 mz 458, (MH) - consistent
wi t h nmet hyl t hi o- 5- br onot hi ophene-2-1 Br and 2 d sul fonamsgigpi2806i| 2006

| WO 03/ 035629 PCT/ US02/ 31568 -38 47N-[ 2, 4-di chl or obenzoyl ] - 4 ES(-)MS nfr
442, (MM consistent with methoxy-5-bronothi ophene-2-1 Br and 2 C

sul fonanhdmsmmq 2- met hyl - 4- br onobenzoyl | - 4- ES(-) M5 nmPLTASE/31F6RE H) -

consi stent wi th nethoxy-5-bronot hi ophene-2-2 Br. sul fonam de

49N-[ 2- et hyl - 4- br onobenzoyl ] -4-ES(-)Ms mlz 482, (MH) - consistent with
met hyl t hi o- 5- br onot hi ophene-2-2 Br. sul fonam de

50N-[ 2, 4-di chl or obenzoyl ] - 2- ES(-) M5-#fz 377, (MH - consistent with

| sopropyl t hi azol e-5-sul fonam de2 C .

51N-[ 2- net hyl - 4- bronbbenzoyl| ]-2-ES(-)M5 mz 401, (MH - consistent with

i sopropyl f hi az Jhﬂzfoﬁmmdlé f onarri del Br.

52N—[2-ITE h"l L) RZ06 2 ES( T O bLth W th
nmet hyl t hi azg’f e IBIT%’H di‘%‘q) ‘?ﬁ ﬁfé’gl]'gr &%(Mmézl t@rﬁ%ﬂh T‘Rﬁ BES(-)MS m z
402, (MIff co 1ﬁbm?!eslbromﬂﬁbpﬁenbm fl dorm&lzy:ut h| ophene 2- CI sul fpnami de
EXAMPLE 54 N- tb - 2-chl or obenzayl ] - 5- br onot hi ophene- 2- sul f onpm de O O

'SSHO sulfonamide

38 | N-[2,4-dichlorobenzoyl]-4- ES(-)MS m/z 348, (M-H) " consistent with

methylthiophene-2-sulfonamide | 2 CL

39 | N-[2-methyl-4-bromobenzoyl}-4- | ES(-MS m/z 388, (M-H) " consistent with

methoxythiophene-2- 1Br
sulfonamide
40 | N-[24- ES(-MS 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- 2CL
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(IMS m/z 380, (M-H) - consistent with

' | methylthio-thiophene-2- 2CL

sulfonamide

44 | N-[24- ES(-)MS m/z 432, M-H)".
bistrifluoromethylbenzoyl]-4- .
methoxythiophene-2-
sulfonamide

45 |N-[2,4- ES(-)MS m/z 448, (M-H)".
bis(irifluoromethyl)benzoyl]-4-
methylthio-thiophene-2-
sulfonamide

46 | N-[2,4-dichlorobenzoyl}-4- ES(-)MS m/z 458, (M-H) " consistent with

' me’thylthio—5-brom0ﬂ1i0phene—2—' 1 Brand2Cl

sulfonamide




C'" v -Br 5 An 8 nL reaction vial is charged w th 4-brono-2-chl orobenzoic
acid (0.39 mol, 1.5 eq) and 2.0 nL of dichloronethane. /A Aprd@RO&ol uti on
(4.0 L) containing 5-bronothiophene-2-sulfonanide (0.26 mol, | eq) and
NN- [ di met hyl ] - 4-ami nopyridine (48 ng, 0.39 nmmol, 1.5 eq) in dichloronethane
i s addedwofiehisersed by 0.261 g carbodiim de pol ystyren@cragézsiieg2. 0 nmol / g,
0.52 mmol, 2.0 eq, Novabiochen) 10 and the vial is capped and shaken.

- After 72 hr, 0.77 g sul phonated pol ystyrene resin (MP- TsCH) is added (1.53
- mmol /g, 1.17 mmol, Argonaut). After about 18 hr the reaction mxture is
“filtered and concentrated under reduédd pressure. Chromatography was
applied 5 April 2006 WO 03/ 035629 PCT/ US02/ 31568 -39 to the residue and
fractions_cont aini re_conbined and concentrated under, reduced

ai ni ng product we nirs L
pressure  o4pr oifdd-dichrabendor]-donpoyfP(-HE é%% O-ED oesistqob i) - consi st ent

with 2 Brl and 1 Th 5_of| 1Ban 55-62 are prepared
essentially as gg% |%§8&|8%R8®g%pl g 54. 10 Exanpl eProduct Mass Spgctr al

Data #(m ilinaghiidn| or obenzoyl ] -it hi ophene-2-ES(-)MS mlz 334, [MH)
55sul fon ' 2 —C - : :

N-[ 2, 4- di NIt “%yayif’“§5°(“é’?%n§?§flﬁ‘§/‘| )E-%;&’I?’ 0% QUH) eongitnt it

56t hi opheje- 2- snkthayafrbrdmothivphat-nt \% h2d.

N-[ 4- br onp- 2- net %I benzoyl ]-5-ES(-)NB nmlz436, (M H)-

57br oot hj opheh® 528 onani deconsi stent with 2 Br. ES(-)MS mlz 4P3, (M H)
S8N-[ 2- CQLFnow- IINR fnfetyE A b@yHobezo -G HSHME herds2c OO 8) Sopsittertvivith 1 Br and 1
2-sul fonam de ¢ . .2, 4-di met hyl benzm | - 5- br onot hi ophene-2-ES(-) M5 nilz
372, (MH)- 593%?%@&9#'&@&9@? ”@??t' with 1 Br.

sulfonamide

50 | N-{2,4-dichlorcbenzoyl}-2- ES(-MS m/z 377, (M-H) " consistent with
2ClL

isopropyithiazole-5-sulfonamide

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

isopropylthiazole-5-sulfonamide
52 | N-[2-methyl-4-bromobenzoyl]-2- | ES{(-)MS m/z 373, (M-H) " consistent with
methylthiazole-5-sulfonamide 1Br.

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

0 O
S
Br 0 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 mig, 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 br, 0.77 g sulphonatéd 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




60N- [ 4- chl or o- 2- et hyl benzoyl ] -5-ES(-) M5 nilz 348, (MH)-

chl or ot hi ophene- 2- sul f onam deconsi stent with 2 C . _ 5 April 2006

61N-[ 2, 4-di chl or obenzoyl ] - 5-chl or ot hi ophene-2-ES(-)Ms ink 368, (MH -

sul f onam deconsi stent with 3 d. 62N-[ 2, 4-di chl orobenzoyl ]-5-ES(-)Ms niz
442, (M wp-o030amnyl t hi o) t hi ophene- 2- sul f onam deconsi sPenUSK3Iws2 C .

Exanpl e 63 N-[2, 4-di chl orobenzoyl ] -5- bronot hi ophene-2-sul fonam de 0 5
April 2006 WO 03/035629 PCTI US02/ 31568 -40 To a reaction m xture of

di chl orobenzoic acid (28.4 g, 148.7 Ergol ), 5-brono-2- sulfonanm-de (30.0 g,
123.9 mmmol ) and Et OAc (200.0 nlL) at~"roomtenperature is added a hot
solution of CDI (24.1 g, 148.7 mmol) in THE (100.0 nL) over a period of
13.0 min. Extra THE (50.0 nlL) .is added to aid and wash residual CDl into
the reacttpdhe roidusand fragtions conipining proguct ye@wg@b%@wp%ﬁ%ﬁw%%n of CDI

sol uti on/ I d by the rate of addition. At the
end of Cﬁ?‘lidgg((ﬁjﬁef%%l,taPﬁ%rqe?ﬁg‘ehttﬁfa%@?%dv%asoI ution is stirred for 10 mn, and
t hen heatES{-)MS méfbeM-H) ~ @dsistent voth 2Bitant 1{8. gas evol ution is observed

. (reaction internediate is nonitored by GC and deened conpl ete when no acid
peak is observed). The reaction is then allowed to equilibrate to 40C
aft er %hi ch neat DBU 10 (22.3 mL, 148.7 mm is added all at once (nmaxinmm
tenperat ure atyhachgsbudlls i Exanplds §3-62 Ad@idphed edstntikBr)s desdibed in red to room
tenperature overni ght for convenience. The reaction is deenmed conplete by
HPLC wi t h theFdf-'F“@B% gar ance of the sul fonam de starti ng material.

Dei oni zed water (250.0 nL) is then added and the top organic |ayer
separated. _The_ _aqueous layer is back extracted with FtQAc (50 ).
‘conbi ned [Brayanté ¢ | ayers are 1Bofwsshed vi gor ouslly wMas SpretralPataol uk i on
(500.0 my)), #dri ed with anhydrous MgSH, filteried and t(}gg) cake washed with
EtOAc (20.0 nml).| The filtrate is then concentrdted at reduced pressure
(wat er bath é% eny) N-R2,4608@)lordlenzQi]4higphefie-2 t hi ck qASHYBm/z 386, MhHY spl uti on

i s added [heptang 00. 0 m) with vigorous stirring. [ of f-white
precipitdate for rrélg]lgorr\lgmla out an hour. The preci pic?%%%%‘gﬁlh 1t'er ed hand the
cake washed w t § Nappt-dicidorpRhzdd}f(2-py@dyIThe prediBd(HMBedd1i(WeH) drjed in a

The

. house vaquurfat %g%)h];ger—}:sliﬁfogarmi 64 5.4.g, 88.2%w congistent with 2 CL.
| o N-[4-bromo-2-methylbenzoyl]-5- ESCMS m/z 436, (M-H)~
bromothiophene-2-sulfonamide consistent with 2 Br.

N-[2-chloro-4-nitrobenzoyl]-5-bromothioph ES(IMS m/z 423, (M)
-1 2~ ~nifr -J~-promothiophene-

58 [2-chloro-4-nitrobenzoyl] P consistent with 1 Brand 1
2-sulfonamide

Cl
- | N-[2,4-dimethylbenzoyl]-5-bromothiophene-2- | ES(-MS m/z 372, (M-H)”
> sulfonamide consistent with 1 Br.
0 | N-[A-chioro2-methylbenzoyl]5- ~TESCMS m/z 348, (AH) -
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 C1.
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-24-dichlorobenzoyl]-5-bromothiophene-2-sulfonamide

o)




yield). ES(-)Ms na/z 412, (MH) - consistent with 1 Br and 2 . Exanple 64
N-[ 2, 4-di chl or obenzoyl ] - 5- br onot hi ophene- 2- sul f onam de sod apnit2adé O O S-N
25 0 d id Na+ To a solution of the conmpound of Exanple 63 (25.0 g, 60.2
mmol ) and MIBE (208.0 nlL) at roomtenperature is added sodi um net hoxi de
(3.3 g, wW0o0203%029l ) in a single portion. The reacti onPCEHUSREH6Stirred for
24 hr, after which heptane (426.0 ml) is added followed by vigorous
stirring for 60 min. A wite precipitate forms and is then 5 April 2006 WO
03/ 035629 PCT/ US02/ 31568 -41 filtered under a positive nitrogen pressure,
and the cake subsequently washed w t’ﬁo'hept ane (150.0 nL). The precipitate
Is then pulled to sem -dryness, followed by drying in a house vacuum oven
at 100C for 18 hr (mass = 22. 1Igﬂ 84% w. Yield; "H NW (tg DVSO _d6)
7.13-7.14 S (dro greacgion migture phic izwb@lzwcasrd((awg,ﬂ)% T mmdl), -bygme-dy 2H)) All

of the co r I

adm ni st eérm%}ior ar @%Célﬁlg%@aaﬁ&%dé# %@5@ nﬁ‘sgﬁm?@q%%?aeuﬁggﬁh wever, oral
adm ni st r hétisobation cﬁ‘ Oﬁit(24 hg, 1B ymmald incTHIF (160.6 mit) beerapesiodofdBédrmiad rout e. For
exanpl e, ra rJral Very sirable .for tj.ents who are
f or get f ul nﬁglfe(ﬁr@lrﬂi Mdf 3?1‘6?”8‘?%“5@% P re Hﬂ“‘t’?’?gii ﬁ?sr avenous
rout e dmayeRfutidh &f kel din@adiida®F QYT s&mﬁmmhgn TRis@hn bcond¥dbypot ent i al
conplications related to oral adm nistration. Conpounds, of Fornmula | may

al so be atheirss efaddisian.pét theendsd (A ddibien she light yella selution s stirddeihnasal or
intrarect g &f Qﬁﬁtﬁeﬂl{éagaﬁttrhﬁlm B 9(911]%19&%& gvo l]m?rnlisodﬂs&vé@c adm ni stration

may be varied’in an sical properties of the drugs,
t he conv e(re&eho:rmntmfmédﬁe mauomﬁmbd h}n GG dnd d&ﬁneda:pmgietcewhen anacidpéasis r el evant

ci rcunst ances (R ton's eutl | h i on, Mack
Publ i shi n@DS@Heé)( %g%@%ﬁ‘mﬂf@e PW ﬁtetegﬁﬂm‘oﬁefwﬁf?bnﬁﬂt(@% epared in a
manne{q Weph 3KROWAS 7 r7 @ada@@ézm mey(mﬁ%mﬁwmpefaﬂﬁe AR 8y tRen®sCi Pi ent may
be a solid, semi-solid, liquid materi al

addition is 45°C) and surred 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. L), The combined organic layers are

15  washed vigorously with 1N HCl solution (500.0 ml), dried with anhydrous MgSOy,
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 Brand 2 CL

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

0
g +
Br 0 cl i Na

To a solution of the compound of Example 63 (25.0 g, 60.2 mmol) and MTBE
(208.0 mL) at room temperature is added sodium methoxide (3.3 g, 60.2 mmol) ina
single portion. The reaction is then stirred for 24 hr, after which heptane (426.0 ml) is

25

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




that can serve as a vehicle or nediumfor the active ingredient. Suitable
carriers or 20 excipients are well known in the art. The phAaprieoesti cal
conposition may be adapted for oral, inhalation, parenteral, or topical
use and may be administered to the patient in the form of tablets,
capsul es wW@aesse9 s, i nhal ants, suppositories, sol uti orCTI/S033843si ons, or
the |ike. The conpounds of the present-invention nay be adm ni stered
orally, for exanple, 25 with an inert diluent or capsules or conpressed
into tablets. For the purpose of orahltherapeUtic adm ni stration, the
conpounds may be incorporated with excipients and used in the form of
tabl ets, troches, capsules, elixirs, suspensions Syrups, mafers chew ng

guns and rations.prefer nt ai,n | east 4% of the
dompound TS w@erpwéﬁwt oo e S B S PR L RiR By 020 0o
vari ed denges (15 F&Glpﬁﬁéisltﬁdﬂpﬁﬂecft@rséﬁua(ﬂﬁnéﬁﬁfomwwﬁighﬂ be
bet ween 4% to about 70% of the wei ght of the unit ﬁéam)unt of the

conpound pheseracuim oxegdd80°C fonkd hrdmasc?2i e 84% veuY el N&@%age 5 April

2006 WO O / red

CONposi t i éﬁt@géﬁé f}%ﬁg&zg ?%tﬁ@ ﬁ?@égfﬁi%ﬁiﬁgﬁ {hy I%Eie det er ni ned
by netkhods well known to the skilled artisan. The tablets, pills, capsules,
troches, and t{gg ilstt]ke na Iso cont ai n one e of he fol | ow ng

ad] uvant s: oihe speppolindisBiredsh e T RpBe Y o dem W ose, 5

m crocr ysﬁcﬁﬁlﬁkt@ﬁd%ﬁiﬂkf%ﬁ%@ oraPdngifis@diioR is Iﬁéf&'ré?l. Vv ol dd@RitRtissICh as:
starch, lactose, mcCrocrystalline cellulose or di cal ci um phosphat e,

. di si nt egr ismptile enjis rate asgren theonly prefpsedrontst FesexampleoBansder@dne, sodi um st ar ch

gl ycol ate, {@9@

stearate, 2 er&ﬁgg{%&%gﬁ%ﬁ%@rhéngﬁgaéﬁg{ f%‘@%‘%é’t tae]m%lﬁ ut g |§ants such
as colt oi oadicine, lahd the irtrageriotderonteatdyibe grefiged hsa satdr oﬁsonvsmehcamtoauryl sul fate
and pol ysor 80; ..an age h as; ros aspartane or
saccharin r%t@’“g %g]tfﬂg'ﬁh‘('ﬁwﬁs \Aﬁfg\f}o‘?@%&m&@%o’su (Hn%smdsp § met hyl

sal i cyl at Rapilscbeidgtnifited By the @erceii@Bud, hframdQaRE enttbRbdal tmtmrwsat a caps ule, it
may contain, in addltlon to materials of the above type, uid carrier

such as peripdn Byfiete cigpyesiances The foute of agmmistreliongpayysaged lﬂﬁf’l’ Wf‘ rms may
contain ofi3eLq HAhd ]?}Héwﬁ‘ﬁ Sehifh 8¢ tb@@tﬁll_%ﬁﬁfé'cbﬁ/vebi@ﬁ'cemm'tﬁﬁént b of the dosage

unit, for 15 exa as coatl ngs us tab ets or ills may be coated
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coating aggnls Mok PHRRAARCCA9SE). -

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

iencess 18ty ot her

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, soluﬁous, suspensions, or the
Jike.
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 presént 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




addition to the present conpounds, sucrose as a sweeteni ng agent and
certain preservatives, dyes and colorings and flavors. M#8A&pil@086used in
preparing these various conpositions should be pharmaceutically pure and
non-toxic in the anounts used. 20 Injections for parenteral adm nistration
i ncl ude st@oddsss2@queous or non- aqueous sol utions, susEaANSIIBISEsand
emul si ons. Aqueous sol utions and suspensions may include distilled water
for injection or physiological salt solution. Non-aqueous sol utions and
suspensi ons may include propyl ene glycol, polyethylene glycol, vegetable
oil such as olive oil, alcohol such4ds ethanol or POLYSORBATESO
(registered trade mark). 25 Injections may conprise additional ingredients
other than inert diluents: e.g. preserving agents, wetting agents,

enul si fyi wijl beyehidingd. Prefpredsompositims tis] pregagdtions of thepragerinenienmwsy as

| act ose),, assi St agent.s h a ept.s.to assist dissolution (e.qg.
glutamc 3%5%318’@633’5&%@%3W?E%“%?ﬂgf%ﬁ%@%wst erilized for exanple, by
filtration throighbles Bkt &hides] Réchks) miDthé Liké Ray alsdonialicoae pomateiofn of

sterilizing agents in the conpositions or by irradiation. They may al so 30
be manuf ated? gnaCB‘FVémFH?"Pﬁe&fS“%bf@rﬂOV’QO%PYCéO’B’BWﬁ@s‘HE Wef5s that nmay be

di ssol yedj Bl el WBLcCEr FolariS QABpRhR BF dihleRislshdh 431 bbteR Udchoke,f O 1 Nj ection
redi St el payElinc S Al:pé'raiaF%ZOOE WD 03/ 035629 PCTNS02/ 31568 - 43 The
conpounds midroEystatiifieacellulasemr diseloium phpsphbte cdisintogratingagenis wickies: dosage range.
For exanple, do es_per .day normnmal | |, withi aoeq. af: out 10 to
about 300° %ﬁﬁ%’ 3’8{)0%8/0‘/ a%lngﬁ?é%mPﬁlaIs%ﬁé% ?}‘ﬁtse\t,\éé%ﬁgéetgm%%gda%e él\}lg %aﬂ el ow t he
| ower | i niich@f: mhdiRsighGteant] dericaiefictaivby hpdroganned vépenbleddglabss suehi [ e in

other cases stjll larger . doses 5 may be enp| oyed without. causing any
harnful sP@ \dFJe“&:]%","naWdeFh‘@?t@f&ﬂgﬁmf _ﬁl&géﬁcﬁ’ lﬁﬁﬁgukgtﬁﬁ%dﬁozysﬂrg?%i nt ended
to it BHhend PRy dbifts fudl 811h&0se, Aspaiime @ ¥acchirinihdy beR@dedwpger st ood t hat
t he anmount ‘of the conmpound actually admnistered will be determned by a

physi ci anflavating pgent sugh as: gfepparaint.aneshpd salicylpteon prepgmitavering. (Whegdhitg t he

condi tion : t r: : ) ' act ual
conpound gésg%%ﬁuptof&{lﬂggs a‘icg,p Sgiﬂﬁrﬁ@ '? glﬁgel?f,]ﬂ'td %cgu%tg?&\%e@gsﬁﬁég?ﬁe%{)%nse of the
i ndi vi dualiquid targetspclaascolyethykrygydd yr a ity oihdthetdosage gt foymmpnagins. | nhi bi tion

o PSS L en K KL A R L, (S,
cel | g5 OWkknniphs] besBalifsMhus pabled: 6f pills may be coated with sugar, hydroxypropyl
methylceliulose, 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.nS 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 POLYSORBATESQ (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 inco-rporation 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.




basal nmedium (EBM w th bovine brain extract, human epidermal growth
factor, hydrocortisone, gentam cin, anphotericin B and 2% Apti200®ovi ne
serum For the assay, HUVEC (5 x 103) in EBM (200 |) with 0.5%fetal

bovi ne serum were added to wells in a 96-well cell culture plate and

i ncubat eghoapdéss for 24 hr in humdified 5% carbon 20 pdirusexbesdsdi r. The test
conpounds were serially diluted in dinmethyl sulfoxide (DVBO in.
concentrations fromO0.0013 to 40 pMand added to the wells in 20 W Then
human vascul ar endothelial growh factor (VEGF) (20 ng/ml in wells; R&
Systems, M nneapolis, MN) prepared f43om a stock solution of 100 gg/m in
phosphate buffered normal saline containing 0.1% bovine serum al bum n, was
added to the wells. The 25 HUVEC were incubated at 37C for 72 hr in

- hum di fied 5% Tk daipotid3of Batrmld [ ard\ieherhlly effdclivisvet 4 fvidealbsagarangagent (20 pil;

Boehri-nger, Mannhei m | ndi apapolis, .IN), wag added.to the wells and the

pl ates retgF Fe@P od‘tsﬁ%eSPFf&ﬁﬁg?‘ﬁaﬁf’Mlﬂﬁ?awﬂ%e%é’BFtb]éﬂEéb%lf each wel | at
440 nm wag lof Body MiSpHil BV¥olhe idstmbdsQidsate kevele baswiRaewé iR éthe absor bance
of treated well's wth and without VEGF divided by the absorbance obtained

f r om cont tthsl af@esaidapnas maytbeiepry thew adaquata, vhile ihetheeasep siill Jagar dasepounds wer e
tested.in ' . Pl . - ril 2006 WO
057 095520 TR CREB U ERbuPsinE AR b EF Bl et ndte g atwyPl 1| EDVD IO
Human HCT Hoske magois notniehded talimélthesscoger of thgriovntioninahpwey. kwiltkere i n RPM
1640 nedi um suppl nted with 10%fetal bgvipe serym.and,1% .

peni i |11 HBdtonk Bahyn Fmons qf e opmapnd semalhyaqrapsiersd W P SRR i i s i
exponent i gl aghg\r&iﬁ, ﬁhﬁéﬁ%]ﬁt\/@fﬁe elRasRitclstiREd, Aldhidmg ficashdidbn prie of the test
conpounds at 37C for 72 hr_in 5% carbon djoxide/air. After exposure to the

agent, t h&reeled: the cheser rqui fadmiistrrtion.dhe achiskeompornd 5 ¢PIBewEs sal i ne. G owt h
i nhi bi,{i o dl’éﬂ& | ;S % i L@ fhe sbREPENt as
descrlEl edga ové.&{l'ﬁ%%gg%ll E’ag(?ree%}g%%@%%d@sﬁ%l g&%n?’ovw hcfsr act%’iza on of
treat ed 10fthelphisentorypgetonts. Wi th control cultures. Representative conpounds

of the present invention were tested for efficacy against the human col on
HCT1 16 t l;ﬁl’l ge(l)tj]ﬁﬁaéa% g?t aﬁf rom these experinments are summarized in
TABLE 1. ; 16 tunor cells 15
: ' Human umbilical vein endothelial cells (HUVEC; BioWhittaker/Clonetics,
15  Walkersville, MD) were maintained in endothelial cell growth medium (EGM) containing
basal medium (EBM) with bovine brain extract, human epidermal growth factor,
hydrocortisone, gentamicin, amphotericin B and 2% fetal bovine serum. For the assay,
HUVEC (5 x 10%) in EBM (200 pl) 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 serialty diluted in dimethyl sulfoxide (DMSO) in
concentrations from 0.0013 to 40 pM and added to the wells in 20 pl. Then buman
- vascular endothelial growth factor (VEGF) (20 ng/ml in wells; R&D Systems,
Minneapolis, MN) prepared from a stock solution of 100 pg/mi 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 (1I; 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 ICso< 1.0 M.




EXAMPLEI 9LO( M EXAMPLEI C 0 15.6288.0 26.02917.3 314.73015.8 47.7319.1

620. 6323. 9 75.25417.0 921.7554.5 163. 7565. 4 175.0573. 4 181BARI260&
195.8611. 0 205.7631.3 5 April 2006 WD 03/035629 PCT/ US02/ 31568 -45
Conventional Miurine Tunmor and Human Tunor Xenograft Assays |nhibition of
tunors twawpbsm ed into mce is an accepted procedur ecrasesiisadyi ng d the
ef ficacy of antitunor agents ((Corbett, et al.. In vivo Methods for
Screening an Preclinical Testing; Use of rodent solid tunmors for drug

di scovery. , In: Anticancer Drug 5 Devel opment Cuide: Preclinical
Screening, Cinical Trials, and Appr&&al, B. Teicher (ed), Humana Press
Inc., Totowa, NJ, Chapter 5, pages 75-99 (1997); (Corbett, et al., Int. J.
Phar macog., 33, Supplenent, 102-122 (1995)). Murine tunors or hunan
xenografts were inplanted essentially as described by Corbett in In vivo
Met hods f 16 sting; Use of rodent solid tunors-
for drug gcﬁgéggféh@%rcuﬁg’%aydﬁlﬁé%ﬁlu 1133-1?0 tunor or hunman xenograft was

i mpl ant ed subcHtmaneBd¥1 16 amhjm:grcmohiaeeﬁsb?er@gug’ﬁntdnolawrcuiminamm or counted

nunber of |ls,, The |ocati.on.f trocar insertion.js m bet ween
Thelei U1 360 i Aepplensenion Sum g e viop S a S RenB BB ¢+ s otar i s
slipped appihbesBRIBIERING IRAH, NY) ARCTIE By RCdth AR Botth Bhds@weded the axill a

before discharging the tunmor fragment, and pinching the skin as the trocar
i s r ermove@posed to various concentrations of the test compounds at 37°C for 72 hr in 5% carbon

dioxide/air. After exposure to the agent, the cells were washed with 0.9% phosphate

buffered saline. Growth inhibition was determined using WST-1 cell proliferation

reagent as described above. The results are expressed as the growth fraction of treated
10  cells compared with control cultures. Representative compounds of the present invention
| were tested for efficacy against the human colon HCT116 tumor cells. The data from

these experiments are summarized in TABLE 1.

Table I: Human Colon HCT116 tumor cells

15 EXAMPLE 1Csq (UM) EXAMPLE ICsq (UM)
1 5.6 78 8.0
2 6.0 29 17.3
3 14.7 | 30 158
4 7.7 - 31 0.1
6 20.6 | 32 3.9
7 5.2 54 17.0
9 317 55 45
16 3.7 56 5.4
17 5.0 57 3.4
18 132 58 52
19 5.8 61 1.0
20 5.7 | 63 13




.15 Alternatively, human tunor cells prepared fromcell culture (1 x 107

cells) mxed with an equal volune of Matrigel (Becton-D ckApEao)ds were

i mpl ant ed subcut aneously in a hind- leg of a male or fenal e nude nouse
(Charles River). Atest conmpound in vehicle or vehicle alone was

adm ni st Woad/0k3629 nt ravenous bol us injection (iv), intrapasiyoeseal

I njection (ip), or oral gavage (po). Each treatnent group, as well as a
group of untreated 20 control aninmals, consisted of eight to ten animals
per group in each experinment. Subcutaneous tunor response was nonitored by
tunmor vol une measurement perfornmed t4fi-ce each week over the course of the
experiment (60-120 days). Body weights were taken as a general neasure of
toxicity. The subcut aneous tum)r data were anal yzed by determ ning the
medi an tuid g ‘ : graftvessayshe course of the 25

experi nment and lcul he .t unr rowt h _de as t rence in days
for the. treat HEMACRS ?@w&ﬁ%%@@a%\m“’%ﬁmafcaaﬂ’éag{?ﬁﬂﬁfvﬁ HEE e t her
500 or 10@&&11@65@8?&&@1@{6?@&&@(06&@3%;@,mﬁﬁom&oﬂﬂ‘éfﬁdednﬁxgtan@ separate

‘| abor atori_es aga| nst a_ vari et o_ murine and hurran tunors substantlal ly as
descr i bed Pesghnigal Testineseof rodsns solith gunors fgx dris disgoveryndir AoHanGRDMEBLE H. The
parameger %e@@@p%&n?éuid@ ?&Elﬁ}né‘df?&éé bhm ’I%E é&lﬁ%fdvépﬂ Tociehe fol l ow ng
par agr aphs. April 2006 WO 03/0356 PCT/ US02] 315 46 Tunor Wi ght(ng) =
(a x b2)/ Zedmamnahess Innp Totbwagiln Chaptdge 5a1m$esb75a9& (RYH); (WotkeH, et elyrdpt. Tunor

G owt h DeI egre T i ujr for the
Cr oat nent L amLRen 5 St a1 £ 1950 Muf Tt B RGO GE, 10'
time (daygje Lﬁa@ranﬁehesseﬁttaulyaé degdfrihe@bj? ambéismtlﬁ vivedtihéd gorSereeniag ael Table |1:
Human Col gn Car : 9 4Do ( /k)Tugm Growth DeI ay (d)
Exper i mentiSE g0 A98LHESg30.0 BBol ARG TIREISCOVE I, Ab

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 10 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 ireatment 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 teats are summarized in TABLE II. The parameters measured in each experiment

30 are summarized in the following paragraphs.



603+/ -4 808+/-3.6 10 After pal pable tunors were observed drug was
adm nistered IV for 5 consecutive days, aninals rested f@Agidags and
conpound dosed |V again for 5 consecutive days. 5 April 2006 -47= W Claim
- 1. A conpound of Formula I: 51 where: 4 3 R RR-X=Y- is -C C or -CN
. 10 R1 meoesap®et ed fromthe group consisting of hal orpcCus@®Bisdaskyl , and
CF3; R2 is selected fromthe group consisting of halo, -NO2, Cl-C6 al kyl,
and CF3; R3 is H Cl-C6 alkyl, Cl-C4 al koxy, Cl-C6 alkylthio, or halo; R4
is selected fromthe group consisting of H, halo, Cl-C4 al koxy, Cl-C6
al kyl, -Co(d - C6 al kyl), Ci1-Co6 al Mﬁ“optionally substituted wth Cl1-C4
al koxy, cyano, Cl-C6 15 al kylthio, CF3, S-phenyl, and pyridinyl; R5 s
halo, C1-C6 alkyl, or Cl-CA al kgxy, or a pharmaceutically acceptabl e base
addition salt TemersWeighttme)s (@abpblwherae covaemepativlmanHngbT Wwer Bidfh R1 and R2
are independen&ll}é) 20 halo or C1-C6 alkyl. 3. A conpound according to claim
1 or 2 wherein ‘and R2 are both chloro or bronmp, or RL is nethyl and R2
is chloro. 5 April 2006 -48 4. A conpound according to of any one of clains

1 to 3 wherei Ny Grobh Déﬁﬁ—&f ~&where T is the median time (days) required for the

5 treatment group tumors to reach a predetermined size, and C is the median time

(days) for the conirol group tumors to reach the same size.

Table I; Human Colon Carcinoma HT-29

Example 64 Dose (mg/kg) Tumor Growth Delay (d)
Experiment A

30 0+/-2

60 2 +-2

30 2+/-2
Experiment B

30 O+/-4

60 34-4

80 8+/-3.6

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

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




5. A compound according to claim4 wherein R3 is selected fromH, chloro,
-brono, nethyl, nethoxy and methylthio. 6. A conpound accor&lApd 2006 cl aim 4
or 5 wherein R4 is selected fromH, chloro, brono, nethyl, ethyl, propyl,
met hyl t hi o, CH20CH3, net hoxy, cyano, S-phenyl and pyridinyl. 10 7. A
conpound according to claim1 which is N[2,4-dichlorobenzoyl]-5-

br onot hi ophene- 2-sul fonam de or a pharmaceutically acceptable base addition
salt thereof. 15 8. A conpound accor-dimg to claim1 which is

N-[ 4-chl oro- 2- net hyl - benzoyl ] - 5- chl or ot hi ophene- 2-sul f onam de or a base
addition salt thereof. 9. A conpound according to any of clainms 1-8 wherein
the pharnaceutically acceptable base addition salt is a sodiumsalt. 20
10. A compoWedla@rording to claim 1 which is N-[2,4-dichlorobenzoyl]-5-

br ondt hi ophene- 2- sul f onam de sodiumsalt. 11. A pharnaceutical fornulation
conprising a conmpound of Formula I: ~ S x 25 where: 5 April 2006 _49 . 4

351 1 g R-X5Y- isp- SE is selected fromthe group
consi sting of halo, Cﬁc@ a d;‘ff,Fogﬁgi 511:3 R2 is selected fromthe group
consi stitng of halo, -NO2, Cl1-C6 al kyl, and CF3;

/ j\n,ﬁ

O

where:

4 3 5
R" K R
I |
- X=Y-is — C—C— oo —C—N—.

10 R'is selected from the group consisting of halo, C;-Cg alkyl, and CF;;
- RZ%is selected from the group consisting of halo, -NO,, C1-Cy alkyl, and CFs;
R’is H, C1-Cs alkyl, C;-C, alkoxy, C;-Cs alkylthio, or halo;
_.R4 is selected from the group consisting of H, halo, C;-C4 alkoxy, C;-Cs alkyl, -COO(C-
Ce alkyl), Ci-C alkyl optionally substituted with C;-Cg4 alkoxy, cyano, C;-Cs
15 alkylthio, CFs, S-phenyl, and pylidinyl;
R’ is halo, Cy-Cs alkyl, or C;-C, alkoxy; or
a pharmaceutically acceptable base addition salt thereof.

_ 2. A compound according to claim 1 wherein R? and R? are independently |
20 halo or C;-Cg alkyl.

3. A compound according to claim 1 or 2 wherein R} and R? are both chloro

ot bromo, or R! is methyl and R? is chloro.




5 RBis H Cl1-C6 alkyl, Cl-C4 al koxy, Cl-C6 alkylthio, or halo; R4 is

sel ected fromthe group consisting of H halo, Cl-C4 al koxyaprileo@® al kyl ,
-000(C1- C6 alkyl), Cl1-C6 al kyl optionally substituted with Cl-C4 al koxy,
cyano, Cl1-C6 alkylthio, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl1-C6

al kyl, or Cl-C4 al koxy; or 10 a phar rraceutlcal |y acceptabl e base addition
salt thereof, in adm xture with a pha'r‘:“h%rceut i cally acceptable carrier or
exci pi ent. 12. A pharmaceutical fornulation of claiml1 | conprising N-[2, 4-
di chl or obenzoyl | - 5- br onot hi ophene- 2- sul f onam de or a pharmaceutically

acceptabl e base 15 addition salt. 13. A pharmaceutical faormulatign of
claim 12 conprisfhg nwouﬁié?ﬂoEﬁ‘%@rﬂf@WPn%OfU#@%t HP@MR?H@UZX ﬁT‘Fonam’ de
sodi um sal t. %414 3Use of a conpound of any one of clains 1 to 10 as a
phar maceuti cal . | Use of a conpound as cl ainmed of any one of clains 1 to
-10 for the ma.l@tf:a e of a medicanent for use in treating susceptible
neopl asns. 25 16. e according to claim 15 wherein the susceptible

neoplasmis a tunor of the colon or rectum

5. A compound according to claim 4 wherein R® is selected from H, chloro,
.5 bromo, methyl, methoxy and methylthio,

6. A compound according to claim 4 or 5 wherein R* is selected from H,
¢hloro, bromo, methyl, ethyl, propyl, methylthio, CHyOCH3, methoxy, cyano, S-phenyl
and pyridinyl. |

10 |

7. A compound according to claim 1 which is N-[2,4-dichlorobenzoyl]-5- -

- bromothiophene-2-sulfonamide ora pharmaceutically acceptable base addition salt
thereof., |

15 8. A compound according to claim 1 which is N-[4-chloro-2-methyl-
benzoyl]-5-chlorothiophene-2-sulfonamide or a base addition salt thereof. '

9. A compound according to any of claims 1-8 wherein the pharmaceutically |
acceptable base addition salt is a sodium salt.
20

10. A compound according to claim 1 which is N-[2,4-dichlorobenzoyl]-5-
bromothiophene-2-sulfonamide sodinm salt.
11. A pharmaceutical formulation comp:ising a compound of Formula I:
//
II /N
_ O
25

- where:;




10

15

- 20

25

5 April 2006
-49-.

4 3 s
R R
L )
X=Y-ijs — C—C— or —C—N—ov,

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

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

R? is H, C;-Cs alkyl, C;-C; alkoxy, C;-Cs alkylthio, or halo;

R* is selected from the group consisting of H, halo, C;-C4 alkoxy, C;-Cs alkyl, -COO(Cs- -
Ce alkyl), C1-Cs alkyl optionally substituted with C;-Cy alkoxy, cyano, Cy-Cs
alkylthio, CFs, S-phenyl, and pyridinyl;

R’ is halo, C;-Cs alkyl, or Cy-Cy alkoxy; or |

a pharmaceutically acceptable base addition salt thereof, in admixture with a

pharmaceutically acceptable carrier or excipient.

~ 12. A pharmaceutical formulation of claim 11 comprising N-[2.4-

dichiorobenzoyl]-5-bromothiophene-2-sulfonamide or a pharmaceutically acceptable base
addition salt.

13. A pharmaceutical formulation of claim 12 comprising N-[2,4-

d1ch10robenzoyl] -5-bromothiophene-2-sulfonamide sodium sait.

14.  Use of a compound of any one of claims 1 to 10 as a pharmaceutical.

15.  Use of a compound as claimed of any one of claims 1 to 10 for the

manufacture of a medicament for use in treating susceptible neoplasms.

16. Use according to claim 15 wherein the susceptible neoplasm is a tumor of
the colon or rectum.




