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THIOPENE- AND THIAZOLESULFOMAMIDES AS ANTINEOPLASTIC AGENTS

In recent years fundamental advances have been made in the development 01:"
5  chemical agents and regimens of therapy to combat neoplastic diseases. Despite these
continuing advances, cancers continue to exact 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 respons;: 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.
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" R? is halo, Cy-Cs alkyl, or C;-C4 alkoxy; or |

‘a pharmaceutically acceptable base addition salt thereof.

An embodiment may relate to a method of treating susceptible neoplasms,
15  in a mammal comprising administering to a mammal in need of such ireatment an

oncoljrtidally effective amount of a compound of Formula I or qpham‘naceutically |
.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..




Formula 1: where: 45 Ri 12 5 -X=Y- is -C=Cor - CGNRl is selected from
the group consisting of halo, Cl-C6 alkyl, and CF3; R2 is sghgebesl fromthe
~group consisting of halo, -NO, C -GC6.,alkyl, and CF3;" R3 is hydrogen,

C -C6 al kyl, C1-C4 al koxy, Ci1-C6 al ky‘IZPhi o, or halo; R4 is selected from
the group consisting of hydrogen, halo, Cl-C4 al koxy, C -C6 alkyl,. 10

COQ( C1- C6 ,al kyl C1- | kyl optionally.substituted with - XY,
oyano. o1t e AspRr Shathacalintiimutbuch clpini ey olopord S TR

al kyl, or Cl-C4 al koxy; or a_pharnmaceutically accept abl e base addition salt
t hereof. An enbodi ment may r ré§f\;:b met hgd treating susceptible
neoplasns, 15 in a mammal np singagdnin ing to a mammal in need of
such treatnment an oncol yticatey e ctnyeanwant of a conpound of Fornul a
I or a pharmaceutically acceptableI ase taddi §jon salt thereof.. Another
enbodi neyy may relate to a nethod of: suﬁbresBJng tunor angiogenesis in a
manmal conprising adnm nistering to a ganmal .in need of such treatnent an.
20 angi ogenesi s suppressi ng anount of *a conpound of Formula |I or a.

phar maceut i cgyby. acceptabl e base addition salt thereof. 5 April 2006 -2a

In . a second aspect a pharmaceutical fornulation conprising a conpound of
Formul a I: 25 whergh qli-“l R4 R5 ilg
- |

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 phannaceutically acceptable base addition salt thereof and -
~ omeor more pharmaceutically acceptable excipients. o
' Yét another embodimeht may relate to the use of a compound of Formula {:for the
manpfacture of a medicament for the tcaﬁnent of sus'cept'ibiC neoplasms. "Addit_ionally,

this i_n‘vcntioﬁ provides a pharmaceutical formulation for the treatment susceptible
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al kylthio, or halo; R4 is selected fromthe group consisting of H halo,

Cl - C4 al woogmastle- C6 al kyl, -COOQ(Cl- C6 al kyl), Cl-C6 atkykoopssonal |y
substituted with Cl-C4 al koxy, cyano, Cl-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
pharmaceutical ly acceptable carrier -6r- excipient. Still another enbodi nent
"may be a pharmaceutical fornulation conprising a conpound of Formula | or
a pharmaceutically acceptabl e base addition salt thereof and one or nore
phar mac e utebiadns\coniainépt sadoimpoendoifFomnils1 witleh parbdeaticallybaditaat may rel ate

to the use of a compound,of Fornula |, for, the nuf agt ure of nmedi canment
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2006 WO 03/ 035629 PCT/ US02/ 31568 -3 neoplasns contai ning a conmpound of

For nul a Iofkpmmial phar maceutical |y acceptable carrier or excipient.

_ Furthernore, this invention includes a nethod for the treatnent of

suscepti bl e neoplasns that conprises adm nistering an effective anount of a
conmpound of Fbe ganer! thenfical teemgesed inethe fonaniae abhove baveghaisedal imeatihgs. f or mul ae

bove have t hei | eani ngs,. F e, the term"Cl:C6 al kyl"
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tert-but Wsobu@ﬁ,@éc%utyl%ﬂ-bhgé)ﬂentzphﬁﬂeﬁﬁ;mﬁ&ﬁsl Thdternt2c (8, AlyfPyls” is i ncluded
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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) RZis chioro, bromo, nitro, methyl, or CFs;
30 j)  R”is halo or C;-Cy alkyl;
k) R%ischloro;




15 animals of the class Manmalia, nost preferably humans, characterized by
a covering of hair on the skin and, in the female, mlk-psagi@opg manmary
~glands for nourishing the young. Wile all of the conmpounds of Fornula I
are useful antineoplastic agents, certain classes of conpounds are
pr ef er r edo 63l08s61%0! | ow ng par agr aphs descri be such prefrermsa/3188 cl asses. a)
R i1s halo, C1-C6 alkyl, or CF3; b) R is chloro, brono, fluoro, nethyl, or
CF3; ¢) R is halo or C1-C6 alkyl; d) R is chloro; 25 e) R is brono;
f) R is methyl; g) R is CF3; h) R2 is halo, nitro, Cl-C6 al kyl, or CF3;
i) R2is chloro, brono, nitro, methyt4-or CF3; 30 j) R2is halo or Cl-C6
alkyl; k) R2 is chloro; 5 April 2006 WO 03/035629 PCT/ US02/ 31565 -4 1) R2
is bronmo; mM R2is nethyl; n) R2is NO2; o) RRis CF3; 5 p) R4 3 -X=Y-
is -CT R5 q))-XxNisbemg R3 is H halo, Cl-C6 alkyl, Cl-C4 al koxy, or
Cl -C6 al kyl thi_oy 9. R3.is H chloro, brono, nethyl, nethoxy, .or
nmet hyl t hi o; t)mohs ?slsﬁlegﬁyﬁhal o; 10 u) R3is H

n)  R*isNOgz

0) R*isCFy;

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) R*is H, chloro, bromo, methyl, ethyl, propyl, methyithio, CH,OCHs,
methoxy, cyano, S-phenyl, or pyridinyl;
f). R*is C,-Cs alkyl; |
, ge) R*ismethyl;
25 hh) RYisethyl;
o i)  R*ispropyl;
iy Rishalo;
kk) R*is chloro;




v) R3is bromb; w R3 is chloro; x) R3is Cl1-C6 alkyl; y) R3 is nethyl;
15 z) R3 is Cl-C4 al koxy; aa) R3 is methoxy; bb) R3 is ClsAfrizobs! t hio;
cc) R3is nethylthio; dd) R4 is H, halo, Cl-C6 al kyl, Cl1-C6 al kylthio,
Cl-C6 al kyl optionally 20 substituted with Cl-C4 al koxy, Cl-C4 al koxy,
cyano, Swiohemgisze or pyridinyl; ee) RRis H chloro, emnseyasshyl, ethyl,
‘propyl, nmethylthio, CH2OCH3, nethoxy, cyano, S-phenyl, or pyridinyl; ft).
R4 is CL-C6 alkyl; gg) R4 is nethyl; 25 hh) R4 is ethyl; ii) R4 is
propyl; jj) R4 is halo; kk) R4 is chloro; 5 April 2006 WD 03/ 035629
PCTf US02/ 31568 11) R4 is bromp; mm-f&4 is hydrogen; nn) R4 is C-C4

al koxy; o00) R4 is nethoxy, 5 pp) R4 is-COQ(Cl-C6 alkyl); gq) R4 is Cl-C6
al kyl optionally substituted with C1-C4 al koxy; rr) R4 is CH2OCH3; ss) R4
is cyano; tt) B4 i B @br@a;al kylthio;, 10 uu) R4 is S-phenyl; vv) R4 is

pyrl di nyl ; | VWV)mnl)?5Rii 8 h@&‘rlogén; xX) R5 is chloro;
m) R*is C1-C; alkoxy;
00) R* is methoxy;
5 pp)  RYis-COO(C-Cg alkyl);
qq) R*is C,-Cg alky! optionally substituted with C;-Cy alkoxy;
m) R%is CH,OCH;;
ss)  R*is cyano;
)  R*is C;-C alkylthio;
10 m) R*is S-phenyl;
| vw) R*is pyridinyl;
ww) R’is halo;
xx) R’ is chloro;
vy) R is C1-Cy alkoxy;
15 ZZ) R’ is methoxy; °
aaa) R? is C;-Cs alkyl;
bbb) R’ is methyl;
cce) R! and R? are independently halo or C;-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




yy) R5 is Cl1-C4 al koxy; 15 zz) R5 is nmethoxy; aaa) R5 is Cl-C6 al kyl;
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neoplasms of the bladder neoplasms of the urethra, neoplasms of the prostate, neoplasms

—

of the penis, neoplasms of the testis; 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
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sodi um pot assi um hium or_calciu i,um and potassium
sal ts ar e PEagwR AEppLn e&ﬁ@f@ﬂm@im& ﬂfspaqwﬁe@lg T¥abl e for formng -

sal ts,ar eméi?l{yldmﬁé/bu?ﬁﬁ%ﬁﬁﬂoﬁ&ﬁlﬁ@n&@ﬂh&cﬂ{aﬁolwhat ic and aromatic
“am nes, such ‘as mét hyl am n€, et hyl am ne, propyl am ne lpropyl am ne, the

four isoneric Bxamplesrof quaternaty pmmbnivaytiass aredn aensial %cﬁ@ns 0
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.




di et hanol am ne, di propyl am ne, diisopropyl am ne, di-n-butyl am ne,
pyrrolidine, - piperidine, norpholine, trimethylamne, tries@gfiamope,
tripropyl am ne, quinuclidine, pyridine, quinoline and isoqulnoline,
especially ethyl-, propyl-, diethyl- or 15 triethylam ne, but particulary
| sopr opywayasneseand di et hanol am ne. Exanpl es of quat er n@ruseaaisgdl um bases

~are in general the cations of hydroxyamonium salts, for exanple the

t et ramet hyl anmoni um cation, the trinethyl benzyl ammoni um cation, the
triethyl benzyl anmoni um cation, the tetraethylamonium cation or the

tri met hyl et hyl ammoni um cation, but alk8e the 20 ammonium cation. The
skilled artisan will appreciate that the introduction of certain
substituents will <create asymmetry in the conpounds of Forrmula |I. The
present i nvent Thepatiidile ﬁtﬂeﬁﬁf&ﬁ:pafekluirfﬁhaptoidﬁmheicoa@dmdsmfﬂﬂitmhdﬁs
enantioner,s, incl Udltﬁg mat es. ' referred that the o ounds of

Lt .
the i nvenFRsh ngp@gﬂﬁagpgsy @Slg? SAEHE TPTPRE The pr esent

25 invent mqelawglgﬁjlwﬂ{egmk@rtﬁqn@gﬁesd| astereoners. The corrpounds of the
present invention can be prepared by a variety of procedures sonme of

which are |||unqm@@umdﬁOﬁhepse@ﬁﬁwé@ntmwbememedbme p&cwdrimewd by one
of skilkl i ﬂ]ﬂ } int I!ﬂélg henmes may
be var{sed ) rovi Q@Le t@eﬁaﬁp&%&%ﬁﬂ%@ﬁ@hﬁ%&s@f%@ﬁga& e@gpa\?/égl“ ations
are di scub;amphﬁgapappkopﬂ@@ﬁ sumwmﬁﬁﬂ%mdﬁmﬁﬂﬁﬁﬁcwﬂlﬁhe particul ar
order of steps. 18 roduce the of For mul I s dependent
upon the R %ﬁu E‘%H‘E@E?P%"‘Bé‘r‘lﬁdsé@ﬁﬁ%ﬁ%“ﬂ@?ﬁ%ﬁﬁsl ﬂB conpound, and
t he rel at k@bl |RX X, 8id Yt fe aspbabislydegidedroi eti es. The conpounds of the

pr esent i nventi on may be prepared by methods well known 5 to one of

ordinary skill in the art. Generally, the conmpounds of Fornula | can be
prepajgd WRhdfor an appropriately substituted thienyl- or thiazolyl-
sul f onam W an appropriately substituted benzoic acid as illustrated
in the foll ow ng schenes. Th vatiables R, R2, X, and Y.arg?as previously
def i ned. ﬁ‘&@t hetic Sche t' 'l 'I R 0 }Cz’g\

n NH HO X. 1]

| 0 0 R o 0 R
3] ) 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




(1) (2) Formulal '~ H X 10NH2 + HOU X y~~, NS S' S The optionally
substituted benzoic acid is coupled to an appropriate sul fppgiiodes under
standard peptide coupling conditions well known to the skilled artisan.
Specifically, the thienyl-or the thiazolyl-sulfonam des and the benzoic

- acid arewgpuifpb®eh in 15 the presence of a peptide couplpcRgistgaggNt .
~optionally in the presence of a catalyst. 20 Suitable peptide coupling
reagents include N, N -carbonyldiimdazole (CD), N/ N -

di cycl ohexyl car bodi i m de

(DCC), 1- (3-di met hyl am nopropyl ) - 3- et48/4 car bodi i m de hydrochl ori de (EDC),
and 1-(3-(l-pyrrolidinyl)propyl)-3-ethylcarbodiimde (PEPC). Polyner
supported fornms of EDC (Tetrahedron Letters. 34(48), 7685 (1993)) and PEPC
(U.S. Pat wutem?ﬁedlﬁr%x&@a)fe &a}g@&ge’p};\a&sﬂdﬂmﬁc@ mdaea_matmémmaglﬂul forI t he
- preparation of the conpounds of the present invention. Suitable catalysts
for the cBHRFETsgnd exEtaliigmion fochpigpss. %ﬂﬂu{@?@mﬂlﬁaﬁmﬂm Popyri di ne ( DVAP) .
Al of t hé’rg&tﬁﬁs&%ﬂﬁ%&%&s&? BRaRRE. | Whée pﬁ&&h&ﬁ%’uﬁd RekNBNe en‘i;)l@eﬁ,m Iy

di chl oronet hane, chlorof orm tetrahydrofuran, dioxane, or "di'ethyl ether and
are stirrdgymay be gogreniently repovid o tee reactive mpdveg by filiradipf r om anbi ent to 25
~about ghe reflux tegperald ﬁﬁgicsa&ﬁ8|s¥g&MdW§E§iﬂ%¥8 eri?{auf”rea"t ed
sul f onani de or benzoi ¢ lacid Tenains an e reactron mxture, 1t nmay be
renmoved byvaildhde @dubiytbcprepafed ap methos well kv tathedkitledartiizassuch asiaitig  f ol | owed

by filtragion. Alternativel t he eagept s 5 ril. 2006 WD.03/ 035629
%3 be 1 enVBHngF Seres The cHRPIRO RS Korkeit Says BTRONEFIRA e | sol at ed
by st anday, ¢k a Sutd @6dp otQ haRgb. crystal i zation techniques, and purified by
chromat ography or crystallization as necessary or desired. Were

pol ymer - bound reagents are enployed, they may be conveniently renoved from
the react ¢om il §igipe Py filtration. The requisite benzoic acids and

sul fonam d€s are erther comercially available or may be prepared by

met hods well known to the skilled artisan, such as in the follow ng
synthetic schenmes. The variables R , X, and Y are as previously defined

and Z is a cyano groppor a8 i de SO!! 2 Synt het | &ep§cheﬁﬁ2dsb3}1

| | l

- y—, siepa Y stepb b4 stepc b4 step d Y 1
i \ 5 \ o n \ _-—, n \ 7 19'
X‘s} X7 | 8o, X~S_>\so,! X‘s_)\sozm xg 3 N

G) @ ©) ® ®

| 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




. PCT/USO02/ 31568 step e S02C12 step'f NH2ZOSBH 1 y~ step a Y X, S X (3) (4)
" Li step by stepc Ystepd N~ 2 SO S'SOZ SSLS02C1 X S gngrpodd) (1)

. step g C1SBH Synthetic Schene Il depicts sul fonylation of the thiophenes
and thiazoles of 15 formula (3) in the formation of the sul fonam des of

f or mul a W30Syt hetic conditions for sul fonyl ati onsparesdependent on the
~functional groups of the thiophene starting material. For exanple, in
(step a), a lithium base such as n-butyl lithiumis used to create the
anion of fornmula (4) in situ, at a tenperature range of-78C to room
tenperature. The anion is quenched-Wth a sulfonating reagent, such as
sul fur dioxide, (step b) to give conpounds 20 of fornula (5). Formula (5)
can be further reacted with N-chlorosuccininmde, (step c), to afford

sul f onyl redsfien ¢ifemnudd (3) withghlaros@ionicaciddstemg). v 8hg sulfooylrehiodid¢sdf may be

formia (et Bt ConEl b bl Bk By ® el O™ N 2L Opean.
L, D e Oy et ittt L
Su | . |
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21
amoni um hydr oxi de, (step d), to give e sulfonam des of formula

(1) ( Cr entigated with ydr }Bé@%mw&sy.lfow agig(HerkD, te give pafonamidsmof formula Bt tu, T,
Phosphor ‘ﬂﬁectﬁ%ﬁfnarﬂdi,@;%e@?i\/ﬂw. U% lea[?ént,JSgl%g '86(7)?’ (1-4),107-120); Besterman,
The synthetic conditions of Synthetic Scheme II are well known and appreciated in
the art (J. Med. Chem., Graham, S.L., et al., 1989, 32, 2548-2554; J. Med. Chem.,
10 Barnish, L T. etal,, 1981, 24, 959; J. Chem. Soc., Cymerman-Craig, J., et al., 1956,

4115).
Synthetic Scheme T
2
. 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). |




5J.M; Delornme, D.; Rahil, J. WO 01 02411, 2001). Alternatively, fornula
(5) can be treated wth hydroxyl am ne-O sul fonic acid, (sggﬁi[fgbgeto give
sul.fonam des of formula (1) directly (Mhamadi, F.; Spees, M US
Patent, 5 169 860). The synthetic conditions of Synthetic Schenme Il are

wel | knowp gsndseappreci ated in the art (J. Med. Chem ,pcpuhidisesS. L., et

al ., 1989, 32, 2548-2554; J. Med. Chem, 10 Barnish, I. T. et al., 1981, 24,
959; J. Chem Soc., Cymernman-Craig, J., et al., 1956, 4115). Synthetic
Schene 1l Z (8) HO 15 The preparation of the requisite benzoic acids (2)
may be acconplished by functional t-rldnrsformations well known to the
skilled artisan as illustrated in Synthetic Schene Ill. For exanple, when

Z is a cyano group the conversion to the carboxylic acid can be achieved

underfacidic Cﬂﬁdkﬂk@ﬁﬁﬁﬁbﬁﬂ@khaﬂ@kdﬁbﬂmﬁmﬂﬁnehmﬁsﬂnﬁmﬁhQEMM£ )

Transf ormati ons Ed.,_copyright 1999, John WIle Sons, .1986- 1987) .
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benzoate (1d. at 1685-1687), thén foll owed g%¥a hydrolysis to afford the
9

benzoi ¢ aeimay wiprdtenterand tier)deprotected as neggsary ired. Givetheriiorel @@ in the art

wi | | pr aGi at.e. E ioul-at i : . . i ng

corpouas el fisal AT Sipr B Bl SRRk A L B Bhick AR LS

i nt er convitwiwadissotditzdl. as an ami no derivative to the correspondi ng halide
ld. at 677-679), hal i de exchange it tal -al koxi de dd. at 893-894
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artisan will also appreciate that not all of the substituents in the
" conpoundsthescape Fease strilled ipjtheras) vaill secogeiss thal atipuspeditgtionsaenyibe #de enpl oyed

to sypfhegasno Héb%n&%%%@ irit P SCopT B B ifventihy D61 huplikadhiced at a
. conveni ent point I n the synthesi's, "or nay be protected and then

depr ot ect mentasedindsspacification desidietive Flthe keeel mbthese dkilked 5 thikpdtteed arti san
will appregiate that. in ny circunstances, the order in which noieties are
i nt roduceﬁﬁﬁcghjr‘ls Vef‘&ﬁo???%%.s‘

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




The follow ng preparations and exanples farther illustrate the preparation

- of conpounds of the present invention and should not be ifhgfRiogsed in any
- way as to limt the scope. Those skilled in the art will recogni ze that
various nodifications maybe made 10 whil e not departing fromthe spirit and
scope of widwmbsgwention. Al publications nentioned ipctiospasi fication
are indicative of the level of those skilled in the art to which this
invention pertains. The terns and abbrevi ations used in the instant
Preparati ons and Exanpl es have their normal neani ngs unl ess ot herw se

desi gnated. For example "C', "N', "pmmt", "g", 15 "nL", "M, "PLC', "IR',
"MS(FD)" "MS(1S)", "MS(FIA)" "MS(FAB)", "MS(ElI)", "MS(ES)", "WV, "TLC' and
"*H NWR', refer to degrees Celsius, normal or normality, mllinole or

m | 1i ol egtraBydfihindh (D0 A EmmeD.| THelnhik@ife 19 BHdWdd th tdabt€b:00 hBhaderor nol arity,
high performance |iquid chrprr;at%ajra h%/‘, infra red sg}grétrorretr%d field
desor pt i opitiegErimapEee, Sl dipxide ub&e {hrowgl dhesplution a0 myn ati-79\%- i nj ecti on

anal ysi s . q C nmetry,
oot ron e pRE LR bfvork RorB it B DR AL e AT T O
ul t ravi ol esidspidtentodwith g soltfiinrof bakwen actutoietd grdiptlyoxahachiner@tsdfoninucl ear

magnetic re nge spectr t spectiMely.. . n-addition. the absorption
Maxi _maél i §°t“i@r']f 6(‘95 ufwgteli @%8@@%8&#@8;%&% CEAMOR BN EMY not al | of
~ the nmaxi mMaadohsRbyadditaborRRERARALh &Nirdxide to pH 10 and is extracted with diethyl .

5- (Met hyl t hi oét hi ophene- 2-sul fonam de, SO2NH2 S 1.3 M n-Butyllithiumin

t et r ahydr Per{ds S0 1l Inilhe ageops prase is agjdifiqd e pH;2ovithyonet hydochigricackds) d sol ut i on
(-78C) of = I i ) : i i nhydrous 5
bor 1 2008 VBT ST SS Bh DS FEE R mE PR e e s )
The ni xt uweshed with sgwettd selivre hictrbénte (3 & 35 mL)and brine (30 il dgisind sodgpher e.

Sul fur . di oxi J ubhl ed t.hr h.the solution for.,30.m /8C. The
it uf 8 ST e R bt To o Bt B Blor s puiea )

evapor at i estumid Heromategiaphyewiiisa tixamd Bekand/éthyl aceaad (2t Hentho blusediHNMicet ate (8
eq.) and hydroxyl anm ne- ulfonic 5 acid in water (4 nmb/nol) and

O s (12. 5 e
stirred af30088%)oeDELhe: 7.52Hd R34 @nih 240 & s 4D, 2.38 (s, 3H).

PREPARATION 2
15 5-(Ethyl)thiophene-2-sulfonamide
| 0s20

S
\s,NH2

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).




made basic by addition of 1.0 N sodi um hydroxide to pH 10 and is extracted
with diethyl ether (2 x 50 nL). The aqueous phase is aci déf&hﬁl‘%ob@ pH 2

wi th conc. hydrochloric acid and extracted with nethyl ene loride (2 x 50
mL). The conbi ned organi c phases are washed with saturated sodi um

bi car bonggosze3dseso 25 nL) and brine (50 nl), dried (sodipdigkfyftysf ate),
filtered, and concentrated by rotary evaporation. The crude solid s
purified by colum chromatography with a m xture hexane/ ethyl acetate
(2:1) as the eluent. "H NWVR (300 MHz), CDCI3) S: 7.52 (d, 1H), 6.94 (d,
1H), 5.10 (br s, 2H), 2.58 (s, 311).-BREPARATION 2 15

5- (Et hyl ) t hi ophene- 2-sul fonam de O -, O A solution of 2-ethylthiophene (1.78
nmol ) di ssolved in chloroform (1 nL/mmol) is added to a cold solution (0C)
of chlorosulfonic acid (0.35 nmL pREpARAMON)S in chloroform (1.3 nl/ mmol).

- The mxture is stirred for 3 hr at roomterrperature with a 20 drying tube
~connected. The mixture i s OHBipPpolionbeneverifenagdded mi xture of

chl oroformwater and stirred 10 mn. OThg organic layer is washed with
water, dried over sodiumsulfate an ﬁﬁentrat ed in vacuo. Two nL of an
aqueous sol ution of anmmoni um hydro \ isadded to the crude oil and the
m xture is stirred for 30 mn. Solv is concentrated in vacuo. 25 The
residue is enployed without furt purification. 1H NVR (200 MHz, CDC 3)
8. 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 (q, 2H .J. 7.. . 3H, J= 7.5 5 | 2006 WO
03/ 2)35629 I(DqCTI %@f%@‘@é‘#@é’;ﬁﬁﬁﬂ %W‘@aﬂex"epmnw 205 AT

5- ( Pr opy| f ppawid N 2, with
o v oBY plobyIRERRRs Enhitl  MORNIGOAMIEL LRI BT AR, IR ERERBEEN 2 0%

8 7 46 (d(ddlﬂﬁ,.ljﬂ(éfk,mﬁ)l-lz 63ﬂ1b8,@Hé127;9I{t,2HJ€78}H2,,1@(8,2%&)1 B4 30 (bs,
2.79 1.69 (q, 2H, J=7.4 Hz), 0.97 (t, 3H J=7.4 .
PREP/&%&'P[%} 31%10 gﬁ(}%ét hoxy) t hi ophene- 2- sul f onam de GSO

PREPARATION 4
10 5-(Methoxy)thiophene-2-sulfonamide
> \Sng
o
—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, CDCly) 8: 7.37 (d,
25 1H,J=43 Hz),6.17 (d, 1H, /= 4.3 Hz), 4.9 (br s, 2H), 3.94 (s, 3H).




NH2 -O 1.6 Mn-butyllithium (1l nm, 1.75 mmol) is added to a cold solution
(-78C) of 2 methoxythi-ophene (1.75 mmol) in anhydrous tetr@mgﬁyrz@bgran (2.6
nm/mol). The mixture is allowed to react for 45 min under a nitrogen

at nosphere. The solution is then 15 warmed to OC and sul fur dioxide is
bubbl ed iy @)egHg2d he solution for 15 mn and then the RofhMdisises purged with
nitrogen. The solvent is renoved in vacuo and the crude oil is dissolved

i n anhydrous nethyl ene chloride (1 nL/nmol) and N-chl orosuccinimde is
added (1.75 nmmol). The mixture is stirred for 2 hr at roomtenperature
under a nitrogen atnosphere. It is-fl4ltered and then concentrated in
vacuo. The crude oil is dissolved in 20 acetone (3 nm./mmol) and 2 niL of an
aqueous sol ution of ammoni um hydroxi de is added. The solution is stirred
overni ght. The solvent is concePREPARATION$acuo. The residue is dissolved
in ethyl acetate and washe wat er nd brin dried over sodium

sul fate, and concentr at eﬁ%ﬁéﬁ‘m@‘%@?ﬁ due is purified by colum
~chromat ography with a mxture hexagg/ &) hyI acetate (7:3) as the eluent. "H
NVR (200 MHz, CDO 3) S 7.37 (d, 4.3 Hz), 6.17 (d, 1H, J= 4.3
Hz), 4.9 (br s, 2H), 3.94 (s, 3H4% Apr| 2006 WO 03/ 035629 PCT/ US02/ 31568
- 14 PREPARATI O\I 5 5-(Methyl)thio e-2-sulfonamde OS O A nethod
simlar to PREPARATION 2, with an excepti on for 2- (rret hyl )t hi ophene is

‘used. 1H NMR (200 1H, J=. 3. 6.71 (hr d, 1H,
32037 Hz) | " %W@ﬂ%%‘)&fﬁgfﬁéﬁ Wmﬁné’ﬁe@wﬁgﬁ" (22 oARATI ON 6
S5- (%tﬁomﬂiynmi hiieORRBOL A IURS mﬂm&hﬁmﬂ(&% J=3.7Hz),6.71

2- (Hydroxyneth t hi ophene (4.4 mml Al drich), | ver (1) oxide (6.6 mol,
(}t/)d,l ,J=3.7Hz), 4.92 (brs, 2H), 2.51 (d, 3H, J = 09Hz)

PREPARATION 6
5-(Methoxymethylthiophene-2-sulfonamide
Os -0

?
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.




1.5 eq; Aldrich) and nethyl iodide (2.2 mmol, 5 eq; A drich) are dissolved
in nethylene chloride (2 nm/nml) and stirred at room tenpapgtigoe for 48
hr. The m xture is filtered through celite and the solvent 1s evaporated
i n-vacuo. The residue is purified by colum 15 chromatography with a

m xture Wwex@nsdssi hyl acetate (75:25) as the eluent. 1l.pgTMshaasdgsyl lithiumin
tetrahydrofuran (0.6 nm., 0.9 nmmol; Aldrich) is added to a <cold solution
(-78C) of the above product, 2-(methoxymethyl)thi ophene (0.87 Mnot) in
anhydrous tetrahydrofuran (1.3 nL/mmol). The mixture is allowed to react
for 30 min under a nitrogen atnosphdfe and is transferred via canul a over
a solution of sulfuryl 20 chloride (0.1 nL, 1.7 mol; Aldrich) in hexane
(2.5 nL/mol). The solution is stirred under a nitrogen atnosphere for 2
hr and waTiedsidwe is paifietl @ppelnah chemafbigephy withie exittsre hekdne/eibyl apgteta et hyl

Concent r a1 e oieto D Fe e Yokl S PR - B H M ol ) ane

2 nL of ay=3fygjéjz§’%@3 @pé,lﬂﬁl}qng;(fs ARDR] g/ droxide is added with the

solution sti overnig The’sol vent” is concentrated in vacuo. The
residue is dissolved in ethyl acetate and washed wth water and brine,
dried over sodiumsul fate, and under vacuum 5 April 2006 WO
03/ 035629 PCT/tJS02/ 31568 - 15 ngﬁggg%g‘gééﬁﬁs purified by colum

chromat ography w th a m xgsrRiblemoiiie/hendifdsulfmemake (7:3) as the eluent. 1H
NVMR (200 MHz, CDCI3) 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 (3,9311). 5 PREPARATI ON 7

4, 5- Di br onot hi ophene- 2- sul f onar® % ;S,‘(NBZ Phosphorus pentachl oride (0.16
g, 0.8 mmol) is added portionwi se WM¥hGtirring to chlorosulfonic acid
(0.14 g, 1.2 mol) and the resulBant solution is cooled to OC, under a 10
ni trogen atnosphere. 2, 3-Di bronot hi ophene (0.24 g, 0.8 mml) is added with
stirring and Rbhsphpws perttzohtoride (& 16 & 0i8smel tscaddedposii@wissrwith skirringliee- wat er i s

225, £ LRERSHERDE8 011 Sl Db BYEPIFSRA U LRR cetar
nL) . Femosiirogenhayssphdrele2,§-Dilithmothiophene (0.24 g, 0.8 mmol) is added with stirring
- and the resultant mixture is heated to 50°C for 1 hr. Ice-water is added to the reaction
mixture and then it is extracted with ethyl acetate (20 mL). The organic layer is
concentrated and re-dissolved in acetone (5 mL). Ammonium hydroxide (5 mL,
concentrated) is added and the resulting mixture stirred for 30 min at room temperature.
15  Brine (10 mL) and ethyl acetate (20 mL) are added, the organic layer is separated, and the
aqueous layer is extracted one more time with ethyl acetate (10 mL). The combined
organic layers are dried over sodium sulfate, concentrated in vacuo, and then
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




concentrated) is added and the resulting m xture stirred for 30 mn at room
tenperature. 15 Brine (10 nL) and ethyl acetate (20 nlL) argaAﬁnggS t he
‘organic layer is separated, and the aqueous |layer is extracted one nore
time with ethyl acetate (10 nlL). The conbined organic |layers are dried
over sodiweosssisisat e, concentrated in vacuo, and then pciwseissgr aphed on
silica (0.5% nethyl alcohol in nethylene chloride) to give the title
conpound (58% yield) as a brown solid. ES(-)Ms niz 318, (MH)- consistent
with 2 Br. 20 PREPARATI ON 8 5-(Cyano)t hi ophene-2-sulfonamde O NC S 11'z
O A m xture of 5-bronothi ophene-2-suléonani de (0.50 g, 2.1 mmol), zinc
cyanide 25 (0.25 g, 2.1 mmol ), tetrakis(triphenyl phosphine)pal | adi un{0)
(0.072 g, 0.06 mol) in dinethylformam de (5 nL, anhydrous) is placed
under mi Gk Wyt dlbAdd) deménsiiatey the fiattiondeincahples Auditnal t@E)s- f or 15 mi n.

Thin | h t h 5 t hyl al 200 [/ 035629
PCT] USod Tiphem Bhpes Irs SRR N 24, Br2 5D ReP eraemite 1 B P on 1 <
i nconpl eta%decﬁﬁghél‘e&%h lﬂlﬁwe%ha Elace(ituhﬂéi‘%&lﬂ;vﬁ’ma&lmdﬁf(m higdpaam(0) (0.24 g,

0.2 mmol) and met hyl f or mam de ( m.) are added to the reaction m xture

and pl aceaidlnuwhaleatﬂ&ﬂl"@)/fav@madllﬁtmIoﬁWaM@Bd%mhﬂﬁg@Wacﬁﬁtﬁﬁ?ﬂﬁéﬁdéoat 1600C)
for 37 mt%g(fa%%m‘ 94 ewafh%ro%%ﬂu‘g ﬁa%el ;ngatgc g%pﬁrlgeﬁﬁ%ﬂ to the

reaction S or ga ase oara e aqueous | ayer is
extract edwitin@0 mL%Qlyha\ccﬁtehﬁme emﬂmﬂftd&nga“ﬁh:elaybmm dtmd overgadiom sulster s are dri ed

di | f trat ed h t hed
o TT ol DU A gy SR ShromRpR R e SHr Doy b e g ¢ tre
conpound, aﬁyzene\/&mohaeﬁe loive et Zox)ﬂfoﬁﬂ%l'ﬁvﬁhtgkehd (630 ) 48 k). 187, (M H). 10

PREPARATION 9  5- HB/car bonyl )t hi ophene- 2-sul fonam de O ~0 ,O A m xture
of 5- bronEﬁ(HMﬁ)’h@ 8’1@% fonam de (0.50 g, 2.1 mmol), triethyl amne
10
PREPARATION 9
5-(Methoxycarbonyl)thiophene-2-sulfonamide
O o\,
\
\ / NH’

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
temperétuxe. 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 silica (0-1% methyl alcohol in
methylene chloride) to give the title compound, as a yellow solid (0.15 g, 34% yield).
ES(-)MS m/z 220, (M-H)"
25




15 (1 nmL), nethanol (1 nlL), palladiumacetate (0.046 g, 2.1 mmol) and 1,3
bi s(di phenyl phosphi no) propane (0.085 g, 2.1 mmol) (addi tlfp)g i Pobdat order)
in dinmethylformam de (5 nL, anhydrous) is saturated with car bon nonoxi de
gas, at room tenperature. This reaction mixture is heated to 100C and
stirred ouedsabghd ., under a carbon nonoxi de at nospher @ctARuais@f brine and
10 nL of ethyl acetate are added to the 20 reaction m xture. The organic
phase is separated and the aqueous layer is extracted with 10 nL ethyl
acetate. The conbined organic |layers are dried over sodium sulfate,
concentrated in vacuo, and then chrenifitographed on silica (0-1% nethyl

al cohol in nethylene chloride) to give the title conpound, as a yellow
solid (0.15 g, 34%yield). ES(-)MS ink 220, (M1lg. 25 5 April 2006 WO

03/ 035629 -17 PCT/ US02/ 31568 PREBARMIATIONLID 2- Chl or ot hi azol e-5-sul fonam de
fly O SS-NH O Anethod simlar to PREPARATION 4, with an exception for
2-chl orot hiazole, is 5 usedz"%mimw -oyjuifopamide

-2- Met hoxyt hi azol e- 5- sul fonam de - Q "Jos SO 10 A nethod simlar to
PREPARATION 1, with an exception f/Q -imet hoxy- thiazole, is used.

PREPARATI ON 12 15 2-|sopropy! - £15-8{ hy}dNék, hi azole S A sol ution of
1,4-dithiane-2,5-diol (20 g, 131 nmol) G s suspended in Et20

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

5 used.
PREPARATION 11
2-Methoxythiazole-5-sulfonamide
N
7 LR
“oA;\ SNH,
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 '




(80 nmL) in a round bottomflask that is equi pped with a condenser and a gas
i'nlet tube. |sobutyral dehyde (40 nmL) and Na2SO4 (12 ) argAgQQQgethen
anmoni a i s bubbled through 20 the reaction m xture for 20 mn at room
tenperature and 10 min at reflux. The reaction is then cooled to room

t enper at wweosanskd he Na2SO4 is filtered and the sol ventpcirsisehftds! | ed at

at nospheric pressure. The residue is distilled via a vigreaux colum at
130C at 7 infHg to afford the title conpound (13.4 g, 40%. ES(+)VM5 mz
130, (MrH+. 25 5 April 2006 WD 03/035629 PCT/ US02/ 31565 -18 PREPARATI ON 13
2-1sopropylthiazole S s A solution-dB-2-isopropyl-2,5-dihydrothiazole
(2.4 g, 95.9 mmol) in benzene (125 nlL) is added to a solution

of p-chloranil (23.6 g, 95.6 mvl). The reaction 5 mxture is refluxed for 2
hr and cool ed to room t enper at PREPARATIONBON of 2 M NaCOH (200 nL) is
added and the reaction is stirred for., 5 mjn then poured into a separatory
funnel . The organic |ayer is sépRPRPEHIZAY washed with 2 M NaOH (200 ni)
and H20O (2 x 100 nmL). The aqueous | ayers are re-extracted with benzene and
the organic | ayers are comnbi ned. eng is distilled off at atnospheric
pressure 10 to |leave an oily resitwe ich is distilled via a vigreaux

colum at 110C, at i t 0, Ppr-ovi de .t.he, tijl e QuURd (6,13 g, 48% as a
colorless oil. A E‘gtl%"l\gﬁ?rwgg’s%ﬂﬁoﬁ{lﬁzﬁﬁé%ﬁﬂ%ﬂﬁi%éenzene
2- I sopr Opmlzs hhtil@l&z}dacfmsasbflﬂa@aﬁlﬂm%mﬁ(w.é% 92? @mol0 The s@ttithi on of dded
2-1 sopropyl thiazole (2 15,7 o in Et20 (75 nl) at -78C is adde
- BuLt 5 ( LBEUR{S Tefuedfond o espliée foompiempiabIe ARCSRSE My pi nk
pr eci pi t aNgoHI2000RE P YEEH and¥hb Sactf ifithred ¥ Bk golreint 4r e is warmed to
0C for 10 mn then Te-cool ed
separatory funnel. The organic layer is separated and washed with 2 M NaOH
(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),




to -78C. Sulfur dioxide is bubbled over the surface of the reaction m xture
for 5 mn. 20 The reaction mxture is warnmed to room tenpes ahiroand
stirred for an additional 2.5 hr. The reaction is cooled to 0C and
‘N-chlorosuccinimde (4.20 g, 32.4 mmol) is added and the reaction is
stirred {@yoshasgad) - The reaction mxture is then filtepegs@nskeshe

'preC| pitate is -washed with Et20. The filtrate is concentrated under vacuum
to give crude sulfonyl chloride which is dissolved in acetone (20 nL) and
added to a stirred solution of 25 concentrated NHAOH (20 nL) in acetone (50
m.) at OC. The reaction mxture is stifprred for 5 mn and then partitioned
bet ween Et OAc and H2O. The aqueous |l ayer is separated and extracted with
Et OAc (2 x). The organic layers are conbined, dried (MgSO™), 5 April 2006

- WO 03/ 035@1&%&&%ek?&ﬁ&dt@&dérlraﬁéeémgs@fee%@md@ f@tr taneed frigduced

pressure. The crude product is recrystallized from CHZCl12/acetone/ hexanes

to affordCHtQ—:lz/Netqneﬂwmig afford thegdlegompeend (18BE98%8 iz 207, (M- H)+. 5

PREPARATI hﬁs"% &@tgmjrggt azole S To a stirred sol ution of

2- bronot hir'a 5 5 mol) in Et20 (60 nL) at -78C under nitrogen

- 1's added dropvm se n-BuLi (14.6 nil., of 1.6 Min hexanes, 36.6 mMmmol). The
reaction mxture is stirred for dirrethyl sulfate (4.75 nL, 10

- 50.3 r%ol) i s added dropwi se ar%é%ﬁ{eﬁ‘gr:l]éac I'on mxture is warned to -10C

(pllaced in a refrigerator) and 3-Bfethybiannds ng overni ght. The reaction is

warmed to OC and cautiously quenched with 2 MHCQ (40 nL). The organic

| ayer is separated and extracted w \2 M HC (2 x). The acid extracts are

combi ned and made strongly al kalin { h 2 MNaOH and extracted with Et20

(4 x). The conbined organic extractsSare dried over KOH and 15 the sol vent
is distilled dfdasiitred sohatipod 2ibromothigzale 6.4 & 80.5mimeol) tht:@ @ﬁmiétahd is

preparar AR Gt R ek baer S SRS Wb ofifes (M0

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= 0
i \ 11
/Ls_)\ S~NH

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




O To a stirred solution of n-BuLi (12.1 nL of 1.6 Min hexanes, 19.4 mmol)
in Et20 (70 mL) at -78C under nitrogen is added dropw se g@ag@lagpson of
2-methyl -thiazole (1.48 g, 14.9 mol) in Et20 (70 nL). The reaction m xture
is stirred at -78C for 40 mn then warnmed to -20C. Sul fur dioxide is

bubbl ed Ww@esniskww solution for 5 mn then the 25 react pORus®s@st owed to warm
to roomtenperature overnight. N-Chlorosuccinimde 5 April 2006 WO

03/ 035629 PCTI US02/ 31568 -20 (3.99 g, 29.9 nmol) is added and the reaction
m xture allowed to stir for 1 hr. The reaction is filtered and the
filtrate concentrated under vacuum t20provide the crude product. The crude
product is dissolved in acetone (30 nL) and concentrated NHAOH (20 nl) is
added and the mixture stirred for 15 min. The reaction mxture is

partit i(Of{&)99 é,ia!xstﬂﬁﬁﬁl) iﬁcﬂé@aﬁlrtﬂe ﬂdR@ion“ﬁhﬁuﬁ?gsmtgtols?yibflhﬁ et r ?ct fedI Wi t hd
Et OAc (2 x) ,and the organic |layers are conbined, drje S), filtere
~and concéFﬁCflal%’ééﬂtﬁlﬁ"ééFd&S@Mitﬁconﬁn%tﬁdBWBWW@F%ETH‘{F‘I%%@;%Fca gel eluting
wth a grﬂu%tﬁgkﬁﬁekﬁdﬁﬁﬁﬁs%ﬁd {nlicdthde (30 1RY bftESntddaibd NMEgogompound (282
mg, 11 % as a tan sofid. ES(-)M5 mz 177, [MH'. 10 PREPARATION 17
2- Br ono- 32¢ildisetdidoph rani@uritinte foy 18 sint ThareStionnitere is ragiioned (5.0 g, 42
nmol ) .in.a, mx of Cl 50 n e ) | jded
N br offos l})gtéhlreﬁ? %%dgc a(ng}gﬁg ,ﬁﬁéquﬁqr%ﬁ %'Yer%hegt%%g%ﬁhg%% (?[g)szﬂlga ed to 50C
After 1. Srgunic lijess areeuribiod, diedti(MigSO))sfikaal ad concentrxed indempacatur e.  Bri ne

(100 nlL) and Et20 (200 ml). are added to the reacti m xture . and the
aqueous Ing?gP wato ?%@%%]&Wltﬁmﬂg?@h(aﬁﬁﬁ?ﬂﬂ _ex-ﬁaﬁég%ﬁéﬁl) rgani c
extract s A5RdRehel chinhSundedsonad, @ts) MaHegRoidhen dried (Na2SO4), filtered
and concentrated in vacuo to aftord the title conpound (5.4 g, 65%9. 20 'H

NVR (300 BAMSe D) M-B1.94 (d, J= 5.8 Hz, 1H), 7.50 (d, J= 5.8 Hz, 1H)
PREPARATI ON 18 5- Brono- 4-chl or ot hi ophene- 2- sul f onam de -

PREPARATION 17
2-Bromo-3-chlorothiophene
Cl '

b

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

Pt
Br™ 8 ﬁ\NHz
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




G O 11 S NH2 O To phosphorous pentachloride (4.6 g, 22.2 mol) is added
chlorosulfonic acid 25 (2.2 nil., 33.3 mmol) under a nitr®ge# sabsosphere.
- The solution is cooled to OC and 2-brono- 3-chl orot hi ophene (1.0 g, 5.0
-mmol ) is added. The mixture is heated to 50C for 5 April 2006 WD 03/ 035629
PCTI USO24xalizedse2921 1 hr. The reaction is cool ed then qegnshgsses th
ice/water and the solution is extracted with CH2CI 2 (200 nL), and then the
CH2Cl 2 is renoved under reduced pressure. The residue is dissolved in
acetone (30 nlL) and added to a solution of 29% NH4OH (40 nL) in acetone
(100 nL) at OC. The reaction nixture2ls stirred for 0.5 hr then the acetone
is 5 renoved under reduced pressure. The residue is extracted with Et QAc
(200 nL). The organic layer is washed with brine then dried (Na2SOQ4),
filtered b The raeirmrincedsd thenauenshed wish ishinster andide solution ivenwgeiethd (8.1 g,

>1009%) , Whi CRi i thout f r. i £ ' - z 274,
L0090 . B, LS L AN AR RA G A Bk T 2 274

4- g:hl or Ozﬂasiﬁlwwie??veaﬁﬁidafmgﬂ(ﬁ??]@ and@céde&ﬁiza d:}ﬂiﬁion@f I@%NI?OH(#@P O(zll ?tz |0 OnITL ;)f
5- brono- 4- chl or ot hi ophene- 2- sul f gnani de . : in Ac

i's added ]%‘iaFFGO‘}TLQiQO ) 2 0. %.reacﬁ%ﬁ’ﬁm?%étmﬁgy ﬁéﬁﬂ%ﬁ%ﬁ&?@%ﬁéﬁ heated to
120C feor  @Brfed vdibSEdued VYresshld® THE 2ebilticis Eﬁ&iﬁh%ﬂh@ﬂOﬂBme%&%!’ ghté zed with 15
1 M NaOH.. The aqueous layer is extracted with EtOAc (2 x 100 nL). The

conbi ned @gaalayer éxvashest kitlhrinedhaoalied (Mr8i0x) filtered and cerpertritpdde e@At r at ed i n
\66_1'(2: gﬁz ;rgt% aaﬁ?r‘éﬂ.@e ?tﬁeéc%&kﬂ?%g (§.1§,@196%,%&Hpﬁgd%ﬂl&tlfﬁrﬁﬁr Blficaffiinut i Ng Wi th
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




conmpound (0.88 g, 529 . "H NWR (300 MHz, CD3CD) 8 7.48 (s, IH, 7.58 (s,
1H) 20 PREPARATI ON 20 2-Brono-3-met hyl t hi ophene Br 'S 3- My jyhibhb@phene
(5.0 g, 50.9 mmol) is dissolved in a solution of CHO3 (50 nL) and AcCOH
(50 mL). N-Bronosuccinimde (9.5 g, 53.5 mml) is added to the solution 25
and t he wioobasse2si s heated to 50C. After 1.5 hr, the reetas@sisBxture is
cooled to room tenperature. Brine (100 nL) and Et20 (200 nL) are added to
the reaction mxture. The 5 April 2006 WO 03/035629 PCT/ US02/ 31568 - 22
organic layer is separated and washed with I M NaOH and brine then dried
(Na2s®4), filtered and concentrated2Zn vacuo to give the title conpound
(6.4 g, 71%9 as a clear oil. "H NWR 300 Mz (CD3OD) S 2.14 (s, 3H), 6.81
(d, J= 5.6 Hz, 1H), 7.28 (d, J= 5.6 Hz, 1H) PREPARATION 21

5- Br ono- dergatidiyyer v sopdveind aiil- washddomidini MeENOBanHFire thehalriph@&pddaous

pent achl ot d .5 Jnol ) is add chl oro oni. ¢, aci 3.1 nm, 46.4
ol - Trdter e peneBrT aep o Bed BB ST 4 e Bt e 1o (5oa ',
31 mmol ) feeNR@dRR- MR ECI LA 5 OM4 (I 681 &1, reatends, uen,506 @Y=4.6hr. The
reaction 1is cool ed/ quenchéd with 1ce/water and the solution extracted with
CH2Cl 2 (Z8Q1HM)). The organic layer is washed with brine, dried (Na2SO4),
~filtered and concentrated in vacuo. The residue is dissolved in acetone
(20 m) and added to a solution of 29% NHAOH (54 nlL) in acetone (250 ni).
The reaction mxture is stirred®RERARANHON?21t hen the acetone is 15 renoved

The. combi ned of gani ¢ oxPPIETE P AN BRLE A THOBPHL, dried (Na2SOR). |
filtered and concentrated in vagquo. The crude product is chromatographed
ggo/;i lica gel, eluting with CHZ%qu)afford the title conmpound (5.3 g,
o Br” 8" T 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




'HNIVR(BOO MHz, CD3OD) S 2.20 (s, 3H), 7.32 (s, 1H) 20 5 April 2006 WO
03/ 035629 PCT/ US02/ 31568 - 23 PREPARATI ON 22 5 April 2006
4- Met hyl t hi ophene-2-sul fonam de O 11 SFNB~ 00 To a stirred soI ution of

5- br ono- 4- net hyl t hi ophene-2-sul fonamde (3.1 g, 12.1 mmol) in AcCH (30 nl)
is addedwo emssbast (2.4 g, 36.2 mmol ). The reaction 5 pOrkisorraséss heated to
reflux for 8 hr. After 8 hr, the reaction mxture is cooled and filtered.
The filtrate is neutralized with 1 M NaOH The aqueous |ayer is extracted
with EtOAc (300 nlL). The organics are dried (Na2SO4), filtered and
concentrated in vacuo. The crude préduct is chronatographed on sili ca gel,
eluting with CH2Cl 2 to afford the title conpound (0.90 g, 43%. 10 'H NMWR
(300 MHz, CD3OD) S 2.26 (s, 3H), 7.27 (s, 111), 7.41 (s, 1H) PREPARATI ON 23
2-Tri met hyl si |yl - 3- met hoxyt hi og¥di® GNAR2sol uti on of n-BuLi (19.7 nL of
1.6 Min hexanes, 31.5rrrm e to a solution of
3- net hoxyt hi ophene (3.0 g, %ét%ﬂ%n%%ﬁ% JfZI::’su 0 r%us Et20 (20 mlL) under
nitrogen at -70C. The m xture \s stlrred at -7OCfor 2 hr.

Chlorotrinethylsilane (4.5 ni, 40mml) is added slowy to the solution.
The m xture is warned to room ure and stirred for 3 hr. The
reaction i s quenched with water 8) and hexanes (100 nl). The aqueous

l ayer is extracted with hexanes (50~ nL 20 The caonbined organic extracts

- are dried (NaZEB@éIS)ﬂrred Sqlwt@m@ﬁ5~&mﬂ%6ﬁmim]€§e“2$ﬁ@°f@%ﬂﬁé HhBoduct is

compound [ B 5ol ERuRElsaafudle Wit d SEEARER ThoRBR 1506 5. 20
(s, 9H), Rixire (sheatddo,reffuxdar § bt, Afier 8 hf) ihdzeactidd Jnjxtite &0cooled and filtered.
| The filtrate is neutralized with 1 M NaOH. The aqueous layer is extracted with EtOAc
(300 mL). The organics are dried (Na,SOy), filtered and concentrated in vacuo. The
crude product is chromatographed on silica gel, eluting with CH,Cl; to afford the title
compound {0.90 g, 43%).

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

PREPARATION 23
2-Trimethylsilyl-3-methoxythiophene
—~0

B % I3
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 '




(d, J= 4.9 Hz, 1H) 25 5 April 2006 WD 03/035629 PCT/US02/ 31568 -24-
PREPARATI ON 24 5-Tri met hyl si |yl - 4-met hoxyt hi ophene- 2- sul f anggi%egs0 \ u /
ji $S2 0 Asolution of n-BuLi (11.8 nL of 2.5 Min hexanes, 29.4 mmol)

i s added dropwise to a solution of 2-trinethylsilyl-3-methoxythi ophene
(2.19 g, wblhs@ssewol ) in 5 anhydrous THF (40 nlL) under pctusgsmsat - 70C. The
m xture is stirred at -70C for 4 hr then sulfur dioxide is bubbled through
the solution for 5 mnutes. After stirring 2.5 hr, N chlorosuccinimde
(3.15 g, 23.6 mmol) is added to the suspension. The m xture is warned to
roomtenperature and stirred for 1 h24then the reaction mixture is filtered
and -the solids are washed with CH2Cl 2 The filtrate is concentrated and the
residue is 10 dissolved in CH2C12 200 L The organic |ayer is washed
with brine then dried (Na2SO4) PREPARA %hd concentrated. The residue is

i lved i t f 29% NH4AOH (20 nL
di ssol ved 1h acelone g‘%%n%#s&q aﬂg&ﬁn&pﬁ%‘% rrefg}ﬂnﬁﬁebcc) for 30 mn 'Ehen t%le

I n acetone (30 nL) at TUre s
acetone is renoved under reduced d _gressure and the residue is extracted

with EtOAc (2 x 100 nmL). The org mé racts are washed with 15 brine
then dried (Na2SO4), filtered a ntrated. The crude product is

chr omat ogr aphed on silica gel, (’;gutf;ngnvm Hex: Et OAc (3:1) to afford the
title conpound (0.77 g, 25%. 'H NVR 800 MHz (CD30OD) S 0.29 (s, 9H), 3.31

(s, 3H), 7.49 Asolutldd)of 20 PREAARATIENS 2bin Hexdves, 20X IPRABMA- 2- sul f onam de
10 dropwise to a solution of 2-trimethylsilyl-3~methoxythiophene (2.19 g, 11.8 mmol) in
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) 8 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




O To a solution of 5-trinethylsilyl-4-nmethoxythi ophene-2-sul fonam de (770
ng, 2.90 nmml) in THF (10 nml) is added a sol ution of tetragRpipogsmoni um
fluoride (17.4 nmL of 1 Min THE, 17.4 nmmol). The reaction mxture is
stirred at room 25 tenperature for 2 hr. The THF is renoved under reduced
. pressur ewolBmsssmsi due is 5 April 2006 WO 03/ 035629 PCPtUSOR385568 - 25

di ssolved in EtQAc, (200 nL). The organic layer is washed with brine then
dried (Na2SO4), filtered and concentrated in vacuo. The crude product is
chromat ographed on silica gel, eluting with Hex:EtOAc (3:1) to afford the
title conpound (480 ng, 86%. 'H NI\?ﬁ'(SOO MHz, CD30D) S 3.81 (s, 3H), 6.73
(s, 1H), 7.22 (s, 1H) PREPARATI ON 26

5- Br ono- 4- met hoxyt hi ophene-2-sul fonamde 11 SNH2, O 0 To_a solution of
4- met hox ylissologphie B0 ¢ €00 1) aFheregeuigysis, washolwithgiop theg diedp 2 (40 nl) is
added N by.0 1.0k M , 6 ' ol | i xture is
stirred a’%@ﬂ"@ﬁ&?& %]rdd(:%}&‘f(eﬁ grte(ggﬁ? ?uof h]rg%g%: Ilogl%?ﬁ‘icg? Siratao%?gﬁegiolmut ed with
CH2Cl 2 (sithe® gell dlutinptveithdigalftOA (%Y o afferdulxstitec-omipoindi{#§0ag,BABM dri ed

(Na2SsO4),, filtered and concentrated. in_vacuo. ude product is

chr omat od?@ﬂi@@w&lﬁ@e&@eg,&@ {ﬁtﬁﬂgﬁ'ﬁ &hﬂ%iﬂ-lgigéf@& (2:1) to afford the
titlegconpound (277 ng, 82% . 'H NVR (300 MHz, CD30OD) 6 3.30 (s, 3H), 7.40
(s, 1I§|) 15 PREPARATION 27 2-Trinethyl sil )él - 3- net hyl sul f anyl t hi ophene -1

si -S A solution of n-BuLi (5. BREPABATION2f1 i n hexanes, 8.5 mml) is added

dropw se 5-Bromo-4-methoxythiophene-2-sulfonamide

—~0
‘D
B ” T8~NH
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




- to a solution of 3-nethylsul fanylthiophene (1.0 g, 7.7 nmmol) in anhydrous
Et2Q(8 M) 20 under nitrogen at -70C. The mxture is stirrggydbogg0C for 2
hr. Chlorotrinethylsilane (1.5 nL) is added slowly to the reaction
‘m xture. The mxture is warned to room tenperature and stirred for 3 hr.
The reaovoeomsgogquenched with water (50 nL) and Et 20 pEOsmat)ses The aqueous
| ayer is extracted with Et20 (50 nL). The conbined organic extracts are
dried (Na2SO4), filtered and concentrated. The crude product is 5 April
2006 WO 03/ 035629 -26 PCT/ U802/3156_§%)6c_hr omat ogr aphed on silica gel, eluting
W th hexanes to afford the title conpound (0.75 g, 48% as a colorless
liquid. "H NVR 300 VMHz (CD30OD) S 0.38 (s, 9H), 2.42 (s, 3H), 7.17 (d, J=

3.7 Hz, 111), 7.5 (d,..J= 3.7 Hz,. 5 PREPARATI.ON 28

(5-Tri metd qgfﬂpﬁ%ﬁ%esfl}fwgéu?l}‘%‘wt‘#%ﬁ‘??éﬁ%ﬁsfg’-@@ﬁeﬁlggls?ﬂn%?&,m@ OP%\ 9.s s
5-NH2 0 sR0304 HEdisHbs®hiquid BuLi (7.4 nL of 2.5 Min hexanes, 18.4 mml) is
added dropwse to a solution of 2-trinethylsilyl-3-nethylsulfanylthiophene
(1.5 g, 7HAMRGO) MHe ((D:;0Bh\H 038<s, PHE 2425sAH), Thoek /77l dH.di51- 70C. The
m xture iﬁj—t%?hecjg%t at -70C for 4 hr. Sulfur dioxide is bubbled through
the sol utfoli s for 5 mnutes. After 2.5 hr, N-chlorosuccinimde:
(1.9859, 14.8 mml) is added to the suspension. The mxture is stirred at

washed wi th G2a 2. The filtr FREEREATSANZR 1o ed and t he reei due di ssol ved
(a2S0t) - 111 ter ot am o e s l'ssol ved 11 acet one
(20 m) and added to a solution_gf 29% NH4OH (13 nL) in acetone (30 nlL) at
OC. The mxture is stirred at O 3® mn. The acetone is renoved under
reduced pressure and the resi Ql_ug1 i s\ dracted with EtOAc (2 x 100 nL). The
organic extracts are washed with br3 negtl\min dried (Na2SO4), filtered
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)




20 and concentrated. The crude product is chromatographed on silica gel,
eluting with Hex:EtOAc (3:1) to afford the title conpounds ARriG00g, 349 .
"H NWVR (300 MHz, CD3OD) 8 0.39 (s, 9H), 2.45 (s, 3H), 7.65 (s, 111) 5 April
2006 WD 03/035629 -27 PREPARATI ON 29

4- Met hy| 3D €388562% hi ophene-2-sul fonam de -S 0 S-NH2 0 PII/E0HdSet | on of
S5-trinethylsilyl-4-nmethyl sul fanylt hi ophene-2-sul fonam de (660 ng, 2.34
mmol) in THE (10 nL) is added a solution of tetra-butylamoniumb5 fluoride
(14.0 nL of 1 Min THF, 14.0 mml ). _Jhe reaction mixture is stirred at room
tenperature for 3 hr. The THF is renbved under reduced pressure and the
residue is dissolved in EtOAc (200 nL). The organic layer is washed with
brine then dried (Na2SO4), fi lﬁfﬁgﬁ{* § ncentrated in vacuo. The crude
product is chromat ographed on T 1 alg ,"“eluting with Hex: EtOAc (2:1) to
afford the title conpountdMed9BuldBiyliiBéiene-1Gulfddaiidd (300 MHz, CD3COD) 6 2. 49
(s, 3H, 7.35 (s, 1H, 7.47 (s,lmiﬁ) PREPARATI ON 30

5- Br ono- 4- net hyl sul f anyl t bi oph 2-sul fonamde O u S-NH2 0 To a solution
of 4-nmet hyl sul fanyl t hi ophene- 2- sul adfi de (210 mg, 1.00 mmol) 15 in CHO 3
(10 m.) and AcOH (10 nL) is added $aggucci nim de (231 ng, 1.30 mmol ).
The reaction mxture is stirred at roo&ﬂezrrperature for 7 hr. After 7 hr,

the reaction_mxture is neutralized w 1 M.NgOH and_.the,solution is
extracted wit O On(’éﬁm?ﬁ?’ﬁﬂﬁ‘]fzfg“ﬁ%fé 36‘3'% ng-§ \%&?ﬁ@%ﬁzw th brine then
dried ( Na@&swg,, 2.34 b BN ESTAR 10 rﬁgpgﬁaﬁea@ts@qﬁéﬂw@fwmgxmoﬁmde product is
~chromat ographed on silica gel, eluting with 20 Hex: Et CAc d(3: 1) to afford

t he ti% | efluoitp O4foml 20D Mg THF)34.0 mmol). The reaction mixture is stirre

temperature for 3 hr. The THEF is removed under reduced pressure and the residue is

dissolved in EtOAc (200 mL). The organic layer is washed with brine then dried

(Na,80,), 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, CDsOD) & 2.49 (s, 3H), 7.35 (s, 1H), 7.47 (s, 1H)

at room

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

—8
Br /S\ ﬁS?"’NH
I 2
, 0 ‘
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%).

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




"H NWR (300 MHz, CD3OD) 8 2.49 (s, 3H), 7.45 (s, 1H) PCT/t7S02/31568 IS 5

April 2006 WO 03/ 035629 PCT/ 1JS02/ 31568 - 28 PREPARATI ON 315 April 2006

2, 4-Di bronpbenzonitrile Copper cyanide (2.32 g, 25.9 mmol ) is added to
stirred anhydrous dinethyl sul foxide (50 nL) at 60C to forma clear

sol uti onwd @lobseyeed by the addition of 5 tert-butyl niteeirhogonsised nl, 59.7
nmmol ) all at once. A solution of 2,4-dibronpaniline 21 (5.0 g, 19.9 mmol)

i n anhydrous dinethyl sul foxide (30 nL) is added dropw se, via cannula, to
the m xture. After the addition is conplete, the reaction mxture is
allowed to stir for 1 hr. After bei-@§-cooled to 45C, the mixture is slowy
treated with 5N hydrochloric acid (50 nL). Five mnutes |ater, the reaction
m xture is cooled to 10 anbi ent tenperature before being extracted with

et hyl acetate/ hexane (1:1; 2 x BUEPARATIONI}e conbined organic |ayers are
washed with water (100 nL) an éplél ne (110 {% dried, concentrated in
vacuo, and then chronat ograph o9 5% et hyI acetate in hexane)

to give the tigdy ge&gﬁmawquz% 269 ol &%@éﬂﬁiﬁhedﬁﬂyﬂﬁah@ n z 259 (M7
consistent with~ PARATI - D br onpbenzoji c .d Astirred

Tsuspen5| odimsthylulioxdder(50 rdd erei5hite fqrm@ctegr@lphgn fellQyvadp the qdﬁmé’ﬁf’ uric acid
(6 M tem}%)l l?ee tﬁ%hétﬁ 71%{11'[)1?)5]1](39 ncd A¥Btion'dIe 4 EBldoamiE 2t ure is

cool e Mperature be ore being extracted wth ethyl acetate
(2 x 75 n’(S)Og,'[hémﬁbmmﬂycbogdmﬁh?laﬂ@xﬁeéﬂﬂenhbsmdﬁwmsﬁa\ﬂ%r (100 nlL) and

brine (50 dried,, co and en_chronat. h silica
(acetic aﬁqnﬂ%lﬁé? Fhg ok furs, H'S{I%ef@’r?l gﬁth 'é)’rqr?]omp% ei&f)?%‘.’%@. %{%Baﬁ (\g"ééa? Pe title
conpound &R -f&h 18, Aﬁ%%a%gaiod)ed t6P5°L7the dbdGie iEHwly Meatedvith 277, (M1 3) -
consistent with Br ril 2006 V\D%B/ 035629, PCT/ USQ2 31568
5N hydrochloric acid (50 mL) Five minutes later,
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.

e reaction mixture is coole

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




- -29 PREPARATI ON 33 2-Brono-4-chl orobenzoic acid CO2H B O . An aqueous
solution of sodiumnitrate (2.21 g) in water (15 nlL) is adsiggri®0060pW se to
a stirred, 'ice-cooled m xture of 2-am no-4-chl orobenzoic acid (5.00 g,

29.1 mmol ) and 48% hydrobromic acid (150 nL) in water (150 nmL). The

resul tantwoojoxdstire is stirred for 2 hr at 0C. Then it pcs/usazesateed dr opwi se
wi th an aqueous solution of copper bromde (7.81 g) in water (20 nL). Upon
the conpletion of the addition, the reaction mxture is allowed to wane to
anbi ent tenperature where it is stirred overnight. 10 After extraction with
et hyl acetate/hexanes (3:1; 2 x 400-8%), the conbined organic |ayers are

- washed with brine (200 nL), dried, concentrated, and chronmat ographed on
silica (1% met hyl al cohol and 0.5% acetic acid in chloroform to give the
title conpound (4.04 g, 59% yiRREPARARFIONSB 155C, ES(-)Ms mz 233, (MH)-
consistent with 1 Br and 1 %{ 13{(55EPARATI ON, 34 2-Chl or o- 4- net hyl benzoi c
acid O O QH To 4-brono- 3-HPEP S HANFBZG924% ¢ 242 mol) in

di met hyl formam de (25 nL) is added gpal | adi um acetate (0.54 g, 2.42

mol ), 1, 3- bi s(di phenyl phosphi no) propaneas{(0.998 g, 2.42 nmmol),
triethylamne (12.5 nL) and net han 12.5 nL). The reaction vessel is
evacuated and purged three tines carbon nonoxi de gas. A balloon filled
with carbon nonoxide gas is used tg nmintain the carbon nonoxide

at nosphere. The reaction mxture i lheated at 80C for 8 hr. The nmixture is

organi o | ayer S iUt BRSO R AR A Po BLPS ) 1506 VD
03/ 03562 9defFists02dtRES,68-c08 R d atxivenf 2-atniwh-4-ahldrobénzoivatid ¢r.¢bhed with 0- 3%
et hyl ac e&& { Iemxixo %ﬁﬁ@%%%dm%fo%ﬁlc 1(1(& ?(%)nLﬁ)an water (150 mL). The resultant
mixture is stirred for 2 hr at 0°C. Then it is treated dropwise with an aqueous solution of
copper bromide (7.81 g) in water (20 mL). Upon the completion of the addition, the
reaction mixture is allowed to warm to ambient temperature where it is stirred overnight.
10  After extraction with ethyl acetate/hexanes (3:1; 2 x 400 mL), the combined organic
' layers are washed with brine (200 mL), dried, concentrated, and chromatographed on
~ silica (1% methyl alcohol and 0.5% acetic acid in chloroform) to give the title compound
(4.04 g, 59% yield). mp 154-155°C; 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,




to afford the _ti

met hyl 2-chl oro- 4- net hyl benzoate is isolated as a colorless oil. ES(+)M
mz 184, (\4+H)+ consistent with 1 C. To nmethyl 2-chloro-gapgtiogébenzoate

(1.00 g, 5.42 mmol) in tetrahydrofuran 5 (10 nL) nethyl alcohol (5 nL) and

water (2.5 nL) is added 2N lithium hydroxide (8.12 nmL, 16.2 mol). The
reacti onwoak3se9 i s heated at 50C for 2.5 hr, cool ed treTrIS®RM1SEenper at ur e,

.-and then quenched with 5N hydrochloric acid (3.24 nL). The m xture is

concentrated to renove the tetrahydrofuran and nethyl alcohol. A white
precipitate is formed and is filtered. After drying, 0.922 g (100% of
2-chl or o- 4- met hyl benzoic acid is 10 1351 ated. ES(-)MS nfz 169, (M H)-
consistent with 1 C. PREPARATION 35 4,4,4-Trifluoro-3-nethoxy-but-2-enoic
acid ethyl ester To a solution of ethyl 4,4,4-trifluoroacetoacetate (12 ni,

82 nmol ) i%enepfrated apgaiematographadwity 038 sthivhaesiatpigharancy. Jdo24e E3%®2fmmpl ). The
reaction nj i I | f methyl p-toluenesul fonate
(13.5 ., qg%ﬁm °§?ﬁnﬁ%k9§%f%%atﬁz§%lgéﬁ?%eéréﬁdgg%eogl' dropwi se during 30 mn and
t he react iES{HMuar184,(313T)i comsiitehiowittahChddi tional 1 hr. After cooling to
roomtenperature, the reactjon.mxture is dilyted wt 2 150 nL) and

ext ract ed V\/ith&%mfg‘yf%'c o S%mﬁ'i]_l%enfﬂ%teBﬂ'@%iséggﬁ’fqbal@tt%m&“g’%ﬁﬂbi ned and 20
washed swi t(no hﬂgﬂnatt}ufh dioh6le 5 nill) @i Witked. S(NYISEME d 2 litHien Betiréige concent r at ed

e compound (9.0 g, 56% as_an oil iched's used wit hout
further pdﬁil?rl%aéﬁ%ﬁ%moimﬂqwae@mqulsw@dgyS@lep%S&mj_t?.rqonw, 3H),

4.01 (S, Ihpershul ot hndenfnd e SN Ridhoch il il 241 28, RRERARATI ON 36

3- Hydroxy-5-trifluoronmethyl-thiophene-2-carboxylic acid nethyl ester A
sol uti on chnotpitated torérhdvedregetihydrofimnant aethgl denbibk Anwhite pehgitateesist er (9.6 g,

48.5 mol ). an t hyl thi,adl ycol at 0 48. 5 i (75 mL) is
cool ed tofo aa”‘?g tﬁ{efl'oﬁﬁ%ﬁ‘%%(dgz%@@%y%{%{[@%&m@%1%71_) is then
added 10v erisclle3 ESEMS ¥ €69, QadT) @nsisexttvdhel ¢1s stirred overnight at room :
tenperature. The reaction mxture is then poured over a stirred m xture of
ice (75 g), H2O (75 nL) and concentrated 5 April 2006 WD 03/ 035629

PCTI US02/ 31568 -31 H2SO4 (4.5 nmeREPARATIONBSIre is extracted with EtQAc (2 X
250 nL). The conbined  extracts are washed with saturated NaHCO3. " The

washi ngs are back- ex thhi{ HHuqrp-Brinethoxy-but-2-enoic acid sthyl 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




Et OAc. The conbi ned organic | ayers are washed with brine, then dried
(Na2S™4), filtered and concentrated to afford the title cpoapawods (10 g,
9199 as a brown oil which is used 5 without further purification. "H NWR
(300 MHz, CDCA3) S 3.92 (s, 3H), 7.06 (s, 1H), 9.48 (br s, 1H) PREPARATI ON
37 10 3-wydswssg2e5-trifl uoronet hyl -t hi ophene- 2-car boxylpbmmatzi'wissio a stirred
solution of NaOH (8.0 g, 200 mmol) in H20 (25 nL) is added a solution of
3-hydroxy-5-trifluoronethyl -thi ophene-2-carboxylic acid methyl ester (11.4
g, 50 mmol) in MeOH (25 nlL). The reaction m xture is heated at reflux for
3 hr and then cooled to roomterrper-é@ture The reaction mxture is
concentrated to about half volune 15 and cooled to 5C. Acidification to pH

1 with concentrated HO (17 nL) results in a suspension. After stirng the
suspensi oH:3@r(430nk ThamBwe is magt@cl WdhEthb: (@g:l ZSQmIédTthonﬂmeﬁr ation,
washed w d_une r o e corrpound
(8.5 g, v é)rsea‘g%h%#‘%”% i eg‘iN%/ﬁ(gH ﬁ” saged]g V\AEIT]: %tbt her
purificat EAc. Tlicl‘dbﬁbﬁa&ﬂ)&ghﬂﬂlay@&&%aslﬁdmﬁ%nﬁs, thehXtipd (NalSGy),(fiMered, 2H) 20

PREPARATI 38 5-Trifl yoronethyl -t en

3- Hydr oxy 2% ORPfr ﬁf&ﬁiw&% PH?%PR@H@O O@af?l%@)af@.beow%wle%hleu&d 37.8 ol )
is placedithéut dunfhepskiRnshnheat ed to 105C under argon. Heating is continued
for 2 hr Fo 25 conpl ete the decarboxyl ation. Upon cooling, the title
conpound (ENMR &0AadHL, €18 19,6 35%s, 3H) 74861, oI 9ai8I(bashilldh i s used wit hout
further purification. '"H NWR (300 Mz, CDCl 3) enol (major) S 5.01 (br s,
1H), 6.52 (d, J=1.7 Hz), 7.06 (m1H '"H NWR (300 MHz, CDC 3) keto (m nor)
S 3.86 (s, 2H), 6.59 (br s, 1H 30 5 April 2006 WD 03/ 035629 PCT/ US02/ 31568
- 32 PREPARATI ON 39

1- Phenyl - 5- (5-trifl uoronet hyl -tﬁR%%‘F%T@N/Woxy) 1H-tetrazole A solution of

5-trifduoronet hyl -t i}%{aﬂﬁ - fa3necYN ry dcetone (480 rrL)
cont a::"(%u ng 5-chl orohl -phegism%kﬁré%ﬂgalgﬂ éﬂ@?@z )[yucgcﬂmml) and K2C3 (3.3

To a stirred solution of NaOH (8.0 g, 200 mmol) in HzO (25 ﬁlL) is added 2
solution of 3-hydroxy-5-trifluoromethyl-thiophene-2-carboxylic acid methyl ester (11.4 g,
50 mmol) in MeOH (25 mL). The reaction mixture is heated at reflux for 3 hr and then
cooled to room temperature. The reaction mixture is concentrated to about half volume

15 and cooled to 5°C. Acidification to pH 1 with concentrated HCI (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




59, 23.8 mol) is maintained at reflux with careful exclusion of noisture
overnight. The acetone is renoved under reduced pressure a@ﬂpﬂtmoeem due is
partitioned between CH2C12 (500 mL) and H20O (50 nmlL). The organic extracts
are washed with brine, then dried (Na2SO4), filtered and concentrated. The
crude prwaaustosses chr omat ogr aphed on silica gel, el utipugroseidisdst OAc: Hex
(1:80) to afford the title conpound (2.5 g, 68% as a white solid. 10 'H
NVR (300 MHz, CDC13) S 7.52-7.61 (m 4H), 7.73 (d, J= 7.7 Hz, 211), 7.79
(s, 1H) PREPARATI ONS 40 and 41

3-(1- Phenyl - 1H-t et razol - 5- yl oxy) - 5- tBZf| uor orret hyl - t hi ophene- 2- sul f onami de
and 3-[1-(4-

Sul f anoyl - phenyl ) - 1H-tetrazol - 5-yl oxy] -5-trifl uoronet hyl -t hi ophene- 2-sul f on
am de 15 A sol ution of chl orOSLRREﬁﬁM"éTQWE(Z m., 30 nmol) is placed in a
flask and 1-phenyj I )-1Htetrazol e
(100 ng, 0.30 mml P§en§155g§ glu?rgm'([gﬁgftsﬁ B%nhé ﬁguﬁgléte&ag)f%/rogen at nosphere.
The sol uti on wasolitiatedd-tiifluckéhylaliiophidnidrol (1. Og, Ho) atriob)in diy acadddeed to 70C

Feheat ed (80 EOEHiEL SiehloBlpB RHERRIRIE Db 13 HPmo R Ksan 20
m Xt ure i ZB(S%IEQ)E%ﬁnﬁﬁ@d&&ﬁ%vﬁﬁuﬁféﬁﬂ%ﬁuﬁéﬂdﬁ&ﬂu&%&ﬂa 12qhed with
CH2C 2 (100 mL). "The organic |layer is washed with brine, then dried

(Na2S04) , aceiong rérr@epw@ﬁan@qss rrélaprdipagsate andrtherosidus id pertitienedibswisevEH:Gln acet one

(5 M) andob S FaiATA Bodd0 HE bdlhi@bodd¥lihld il rine Aih 8! On€ (10 TL)

at 0C. Th ure St atetone is renoved
under red@(aﬁmmrﬁmedraad anﬂeltbfatedr #he crude produekis chiotretbgisiphed dntsilide g¢l2 x 25 50

fil te;rgg ‘g’ﬁ i ﬁ‘t:rgtﬁ) il g%Bmﬁsrgglée &gﬁgél 23%:1 da(rﬁldrec'“lgg%csm silica

gel , &) utimEmn Go NﬁizOéDdH?XS (7’15237)61t(91 aﬁﬁ @/rﬁ @ S8 Ky ¥ 7596, ‘iH}}' e

corrpounds (91 my, 65% as a white solid. In another redction,

conponents are separated by chronmatogr aphy on silica gel eluting with

Et OAc: Hex (1:5) and charactep leg%g_ 4l 30 "H NWR (300 MHz, CD30D)
S 7.57-7.67 (m 4H), 7.89 dk% gﬁm 4)I'HNI\/R(300|\/I—|2 CD3CD)6

7.96 (d, 3E-PhepylHdT- mzol-g-}d@yl-é-mﬂdd)olﬁeth;ﬂﬂnbp]ﬁﬁ@&smrﬁﬁidé3562—91 -(4-
R O AR Ul oot sigphge o
3-[I'-as4-sul f am)sdluﬂmhealﬂ ylhlbroﬂlﬂ[‘bhﬁtabﬂlmhﬂ,fﬁ G'hmo}/)]ls Placed in a flask and
trifhuor Ofmhen 1-5-8—%&%%21‘%31%’&1%1— op en- grrfox% 1 tetrazn?e ( 180 él?g, T% mmo? Isl n benzene
added to the solution under a nitrogen atmosphere. The solution was heated to 100°C for
2 hr. The solution is cooled to 70°C and thionyl chloride (0.1 mL, 0.33 mmol) is added
then the,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 o
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)




(50 nL) is added H20 (2 nL), EtOH (3 nL), formc acid (2 nL) and 10%

pal I adium on carbon (350 ng). The mixture is heated to 80CApH&0f6ght. The
reaction mxture is cooled to roomtenperature and diluted with benzene
(50 nL). The reaction mxture is filtered. The benzene layer is dried
(Na2SO4) wd dshosmteed and concentrated. The crude 10 prodgutusozs1ses

chronmat ographed on silica gel, eluting with Et OAc: Hex (1:10) to afford the
title conpound (18 ngy, 17% as a white solid. The sane procedure is applied
to 3-(1-phenyl-lHtetrazol -5-yloxy)-5- trifluoronethyl-thiophene-2-sulfonic
acid amide to also produce the title3denpound. 1H NVR (300 MHz, CD3OD) S
7.56 (d, J= 4.0 Hz, 111), 7.60 (d, J= 4.0 Hz, 1H) 15 ES(-)Ms mz 230,
(MH)-. Ceneral Coupling Procedure To a stirring solution of the benzoic
acid (1.25 eq) in dry dichloronethane (10 ni/mmol), the sul fonamde (1.0

eq) is added in one portion fO'WWIO% 20 (1.25-1.5 eq) and finally,
NN- [ di net hyl ] - 4-am nopyri di ne ( m xture is vigorously stirred
under nitrogen for 16 hrs,TIqmaﬁﬁ[&H fifehhumABEulfonsdiged pressure, and the

residue partitioned bet wee1n64 % acet ate and water. The organic layer is

washed with |T¢wméﬁf%{ 01(14311@1?}1%13&621@2%@3&??61175 then the conbi ned
aqueous p&ﬂﬁ&%m h@ﬁw\é@#@nﬁgﬁ] {zg@%@h‘?gﬁ iiBenzéft M./ mmol ). The

- conbi ned organi c ye S are vvater and saturated
' ‘agqueous s(ﬁ&ml@mdrddedH@[éQmL),E&DHQEmeasdmnwmclé(ﬂmhl@ﬁ 18%@aldskhiment r at ed under

Chr onat ograRR S Ve, e R ke SRAT SO of e bb g on |

necessar |y<|:db[ed tdgﬁ)hfte Bergﬂﬁﬁe dﬁdﬁmﬁbﬂlﬁ}ﬁh Béanié‘(Wh:E&l The&anﬁb@mMﬁpd & gdAp .
essenti a as escri pe In. the n COUp I n ure ri
2006 WO Odltcseteothebenzenglavoriy dipd (N@E%E)xg[ﬁf?‘é %ﬁ%‘i é’ﬁé’&‘ﬁcal Dat a
H(ml Zio 1 &éuc? | opﬁ‘%‘ Hé@&%”ﬁ’c%lglell elﬁfﬁ(gmmgc 14&2(1 10MoltroraISi stent with

1 Br or ot sul fonam d
t1tle 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.




2N-[ 4- chl or 0o- 2- met hyl benzoyl ] - ES(-) M5 m z 392,
- 5- br onot hi ophene-2-and 1 d.
3N- [ 4- br onp- 2- chl or obenzoyl ] -ES(-)Ms m z 490,
_4- br onp- 5- chl or ot hi ophene-2-2 Br and 2 d.
AN-[ 2, 4- BloBlossedsl uor omet hyl ) - ES(-) MS i nk 436,
-5-chlo
5N-[2,4-bis(trifluoronethyl)-ES(-)Ms mz 480,
benzoyl |- 5- br onot hi ophene-2-1 Br.

benzoyl ]

r ot hi ophene-2-1 d.

S

sul f onam de

consi st ent

(MH) -
(M H) -consi stent wi
sul f onam de

(MH)
(MH) -

sul f onam de

ul f onam de

6N-[ 2, 4- di met hyl benzoyl ] -5-ES(-) M5B nmB4-328 (M H)-consistent with

with 1 Br

5 April 2006

th

- ponERERI3ewsE W th

consistent with

sulfonamide

chl or ot hi ophene- 2-sul fonam del C .. 7N-[2-chl oro-4-net hyl benzoyl |- ES(+) M5
ink 394 (MtH) consistent with 5-bronothi ophene-2-1 Br_and 1 d . sul fonam de
8N- [ 2- chlBxample- Inet hy| beaaugt | - ES(+) M5 ni z 350 as§ 8fekfral etasi stent Wit h
5- chl or otj}hi %{)hef\e- 2-2 A sul fonam d¢ 9N-[4-chloro %}f | uor obenzoyl | - ES(-) M5
na/ z 396, consi stent with 5-bronothi ophene 1 Br and 1 d
sul f onami de 5 Am 4-b13008-WordbhARF6 2 BSPHT 4i5A 21, Bli5HScondEent with 1 Br |
br ot hi qphene. %@M&q&eﬁ% D b 11RE20T om- 4- et hyl benzoy! ] - SLES( ) B
I nk 394, [(MtH) HuBsasidgt ent wit h chlior ot hi ophene 2-sul f ona'r'n del B and 1
e R S0 it i
' 5-bromothiophene-2- and 1 Cl.
sulfonamide )
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




- sul fonam de 13N-[2, 4-dichl orobenzoyl]-5-ES(-)Ms nfz 380,

with (nmethylthio)thi ophene-2-2 d.

14N-[ 4- chl or o- 2- met hyl benzoyl ] -5-ES(-) M5 nf z 360,
(et hyl t hi o) t hi ophene- 2-1
15N- [ 4- mestghgslossdzdor onobenzoyl ] -5-ES(-) M5 m z 404,
(met hyl t hi o)t hi ophene-2-1 Br.
16N-[ 2, 4-di chl or obenzoyl ]-5-ES(-) M5 m z 348,
(et hyl ) t hi ophene-2-2 C .

mz 362,

d. sulfo

sul fo

ropyl ) t-hi ophene- 2- sul f onam de2 d .

sul f onam de

_ (MH -
nam de

nam de

(MH -

(MH) -

(M H)-consi stent
5 April 2006
consistent with

( M Hectrusarsssest ent with

consistent with
sul fonam de 17N-[ 2, 4-di chl or obenzoyl ] -5-ES(-) M5
(MH - consistent with (et¥#y)thi ophene-2-sul fonam de2 d .

18N-[ 2, 4-di chl or obenzoyl ] -5-ES(-)Ms nfz 376, consistent with (p

19N-[ 2, 4-di chl or obenzoyl ] -5-ES(-)VM5 m z

364, (M H) "consistent with methoxythiophene-2-2 O . sulfonanide
20N-[ 2, 4-|di Bh| pR-gbbromoyithetbylEeStoy] NS | BEG)MYB/Z@E88, Iﬂ)d"'HB:G?nBSIISQﬁmbWEh witth 2 d.
gwfgyx:ﬁ Eg: ;hlgqqgtﬁ”c?@gaﬂ‘%y ?Ol-ntffglﬂg( - ?%@ mz 436, (MH) - consistgent with
br onot hi dphEne} B-{3bioknoniadietidtnByi]-55 | BB@-I)MS HHBOAMBHID 685i62@ WABT/ US02/ 31568
e ot DAL & el S (LA e
m z 369, [[MF)| NpnsityERkiivblohe®]il of BERMYZA)Z8E (S cnsistatedthCl .
benzoyl]-5-chlorothiophene-2- 1CL
sulfonamide _
13 | N-[2,4-dichlorobenzoyl]-5- ES(-)MS m/z 380, (M-H)" consistent with
(methylthio)thiophene-2- 2 CL
sulfonamide
14 N—[4—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. |




24N-[ 2, 4-di chl or obenzoyl ] -2-ES(-) M5 m z 365,
nmet hoxyt hi azol e- 5- sul fonam de2 d .

-z 345,

(MM consistent wt

h

25N- [ 2- et hyl - 4- chl or obeRgRYobs 2- ES(-) M5
(MM consistent with nmethoxythiazol e-5-sul fonam del C .

dibromothiophene-2-

sulfonamide

1Brand2 ClL

26N-[ 2, 4-di chl or obenzoyl ]-4,5-ES(-)M5 mlz 490, (MH) - consistent with
. di br onot wogsaesses 2- 1 Br and 2 C . sul fonam de PCT/US02/31568
27N-[ 4- br ono- 2- et hyl benzoyl ] -ES(-) M5 mlz 514, (MH) - consistent with
4, 5-di br onot hi ophene-2-3 Br. sul fonam de
28N-[ 4-chl or o- 2- et hyl benzoyl ] -5-ES(-) M5 ml z 341, (MtH) consistent with -
cyanot hi ophene- 2-sul fonam del . 2 6[‘4 br ono- 2- et hyl benzoyl ] - 5- ES( +) M5
mz 385, (MtH) + consistent wi th cyanot hi ophene-2-sul fonam del Br.
30N-[4-chl oro-2- met hyl benzoyl]-5-FS(+) M8 iz 350 __(MrH) & _consistent with
chl or ot hi $pR2ndpI2subthylrieakiosbenzoy]-23 ) KEOM /s A, MMwDT opsset ¥8Y | | - b- ES(- ) VB
mz 392, (MH) e chl ps pf hi ophene- 2- sul f onanm del B’ and 1
d. 32N-[2,4-dijb chloht Lézé}ze?%fg%}r (-)\/%@MZ E00 (M H) - consistent {ith
br onot hi ophéfe-|N-B4-ficdembaied B 33NESRMF okB6%u N oroptigemi Bth | - 51 ES( - ) VB
mz 456, (M H) 1.t h, 2 t hi ophene- 2-sul fonam deBr|and 1 O .
34N-[ 2- et hyl - CBE’BO% r?'zésgjllfj%ah]}%( %/gpl nk 392, (MH"' consistent with
chl or ot hi ()paene-}?[%ﬂlﬁlﬂmamnﬂgrl}-zsr andE3(-)®IS m/z 365, (M-H)  consistent with
- 35N-[ 2, 4- ¢li chl drohenzoyl ] - 4- - ). (MH)-consistent with
chl or othi_)phene-%%é%?’tg%‘?é‘???ﬁ‘@gﬁmes %6[32 4- di chl or obenzoyl ] -4- ES[-) M i nk
446, (M H) -2500%251&1&13;&1 Mhldibb@ﬂiﬂo@lﬂ-a- bES(FMRD:/b B4R ME-HD - Dndistdt withd 3/ Cl . 5
April 2006 WO (3/0356 02/, 15:{3 - 37 sul fonam de
_ methox azole- -su onamide ClL
26 | N-[2,4-dichlorobenzoyl]-4,5- ES(-)MS m/z 490, (M-H) " consistent with

- 27

N-[4-bromo-2-methylbenzoyl]}-
4,5-dibromothiophene-2-

sulfonamide

ES(-)MS m/z 514, (M-H) " consistent with
3 Br.

cyanothiophene-2-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

1 Br.

30

N-[4-chloro-2-methylbenzoyl}-5-

chlorothiophene-2-sulfonamide

ES(HMS m/z 350, (M+H) " consistent with
2CL

chloro-5-bromothiophene-2-

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

1Brand 3 Cl,




37N-[ 2, 4-di chl orobenzoyl ] -4-ES(-) M5 nlz 426, (MH) - consistent with

nmet hyl - 5- br onot hi ophene-2-1 Br and 2 d . sul fonam de 5 April 2006

38N-[ 2, 4-di chl orobenzoyl ]-4-ES(-)MS ink 348, (MH) - consistent with

met hyl t hi ophene- 2- sul fonam de2 C . 39N-[ 2- net hyl - 4- br onobenzoyl | - 4- ES(-) M5
m z 388, woMsiehs629consi stent wi th net hoxyt hi ophene-2-1 BCT/USWHF_am de
40N-[ 2, 4-ES(-) M5 nmlz 416, (MH) . bistrifluoronethyl 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 nethoxyt hi ophene 2-2 d. sul fonam de

42N-[ 2- met hyl - 4- br onobenzoyl ] - 4- ES(-BNB i nk 404, (MH) - consistent with
nmet hyl t hi o-t hi ophene-2-1 Br. sul fonam de

43N-[ 2, 4-di chl orobenzoyl ]-4-ES(-)MS ink 380, (MH) - consistent wth

met hyl t hijo- t hi ppitleseaide 2 Cl . sul f ongni de 44N—[2 4- ES( )MS ink 432, (MH

oo B RIS SR T s 7

met hyl t hijo-t hi )ﬂbmy%&ﬁromsmicfpmm de |46B¢ap@2€1.di chl orobenzoyl ]-4- BS(-
458, (MH) - Cﬁ\ﬁ’i stent wi th nethyl thi o-5-bronot hi ophene-2-1 Br a

ji—

.sul fonam de 5 PraIEHe | WO 03/ 035629
38 | N-[24-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




PCT/ US02/ 31568 -38 47N-[ 2, 4-di chl orobenzoyl ] -4-ES(-)MS nfr 442, (MM
consi'stent with nmethoxy-5-bronothi ophene-2-1 Br and 2 C duAprd2a06 de
48N-[ 2- et hyl - 4- br omobenzoyl | -4-ES(-)M5 mlz 466, (MH) - consistent with

met hoxy- 5- br onot hi ophene-2-2 Br.
49N- [ 2- maiptuglossé2obr omobenzoyl ] -4-ES(-)MS m z 482,

sul

nmet hyl t hi o- 5- br onot hi ophene-2-2 Br.

- 50N-[ 2, 4-di chl orobenzoyl ]-2-ES(-)MS mz 377,

. i sopropyl thiazol e-5-sul fonam de2 C .
- 51N-[ 2- net hyl - 4- br omobenzoyl | - 2- ES(-P&6 mz 401, (M H)- consistent with
| sopropyl t hi azol e-5-sul fonam del Br.

f onam de

sul f onam de

(MH

( M HpCT/US@/B8368t ent wi t h

consistent with

52N-[ 2-nethyl - 4- bronobenzoyl1-2-ES(-)MS m 7z 373 (MH) - consistent with
met hyl t hi az#1 e} B-[2.didicblosobenreyi]-Br . 53 gﬁ%—ﬂg;ﬁl@m OFB) rensesAt Vith 5- ES(-)MS i z
402, (MI]f congj nd ;. WLt inf | ydrines t hi ophene-2-C . sul fpnam de
EXAMPLE 54 N %P%Er”g;r?b?%éﬁfoﬁlrl%gnzoyl ] - 5- br onot hi ophene- 2-sul f onam de O O
S-HOd'|v -Bfsbfoemié nl. reaction Mial is charged with
4- br ono- 2eit-et-ghenzgeractch {039, -5 W
di chl or onget '?‘:San gﬂff%ﬂg"#yiéﬁ*%fggloa%ﬁzgﬁﬂ‘h_%%? mé%inét% ?Mn g otsIstelt
5- br onot hj ophehmetBexgui-bromathioghent-Q- 26 |, I eq) and
NN- [ di et hyl ] ﬂwzixén nog%ri dine (48 ng, 0.39 mml, 1.5 eq) in dichlpronethane
I s added,{ foll® ﬂ%’y . 261 g carbodiimde polystyrene resin (2.0] mol/g,
0.52 mmol} 29 O} Hq2-niveyRbbaeivbedzoy L4 |BSE)MB ervadsa] (M-H) copyeaht witl shpken.
Ater 72 r. O F D fhuses B ey Y2 B ene resin (VP
sulfonamide
50 | N-{2,4-dichlorcbenzoyl}-2- ES(-MS m/z 377, (M-H) " consistent with
isopropyithiazole-5-sulfonamide 2Q
51 | N-[2-methyl-4-bromobenzoyl]-2~ | ES(-)MS m/z 401, (M-H) " consistent with
isopropylthiazole-5-sulfonamide 1 Br.
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 0
S
Br 0 "a Br
5 An 8 mL reaction vial is charged with 4-bromo-2-chlorobenzoic acid (0.39 mmol,

10

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)
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




TsOH) is added (1.53 mmmol /g, 1.17 mmol, Argonaut). After about 18 hr the
reaction mxture is filtered and concentrated under reducedpyir2888ure.
Chr omat ogr aphy was applied 5 April 2006 WO 03/ 035629 PCT/ US02/ 31568 -39 to
the residue and fractions containing product were conbined and concentrated
under rwoéuwseesePr essure to provide the title conpoundPCEB23MAE3 M z 456,
(MH - consistent with 2 Br and 1 d. The conpounds of Exanples 55-62 are
prepared essentially as described in Exanple 54. 10 Exanpl eProduct Mass
Spectral Data #(mz) N-[2,4-dichlor og)glzoyl ] -t hi ophene-2-ES(-) M5 nmlz 334,
(M H) 55sul fonam deconsi stent with 2 .

(MH -

N-[ 2, 4-di chl orobenzoyl ] -5-(2-pyridyl)-ES(-)Ms mz 411,
56t hi ophene- 2- sul f onam deconsi stent with 2 O,
N- [ 4- br orfe tim-resdueynt Snctions Fantuneg prpfiist iie#3ebined pnd)concentrated under

57br onot hj A ' nt wwth 2 Br. ES(-)M5 mlz 423, (M
58N—[2-cme%{%g(?@?%&ﬁeﬁg%%%?%%ﬁ§gg?g%?hi ophene- consi stfan% with 1 Br aﬁld lf)

2- sul f onaBB(abISGh/z 456,[(R-H) teomeistbnyt vhthr2zZBnydnfi-15-1br onot hi ophene- 2- ES(-) M5 nil.z
. 372, (MH)- 59sul fonam deconsistent with 1 Br.
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 .
61N-[ 2, 4- di chiToe ehepaays ¢fExambleo s DENhe prepaed 2sskfbplly ASlcseribe®B8, (M H) -
sul f onam deconsi stent with 3 . 62N-[ 2, 4-di chl orobenzoyl ] -5-ES(-) M
2

mz

442, (M H)- (pamPeri o) t hi ophene- 2- sul f onani deconsi stent with 2 d.
Exanpl e 63 N-[2, 4-dichl orobenzoyl ] -5-bronot hi ophene- 2- sul f onam de
' | Example Product Mass Spectral Data
# (m/z)
N-[2,4-dichlorobenzoyl]-thiophene-2- ES(-)MS m/z 334, (M-H)"
> sulfonamide consistent with 2 CL
N-[2,4-dichlorobenzoyl}-5-(2-pyridyl)- ES(-MS m/z 411, (M-H)~
5 thiophene-2-sulfonamide congistent with 2 Cl.
N-[4-bromo-2-methylbenzoyl]-5- ES(-)MS m/z 436, (M-H)"
77 bromothiophene-2-sulfonamide consistent with 2 Br.
ES(-OMS m/z 423, M-H)"
s N-[2-chloro-4-nitrobenzoyl]}-5-bromothiophene- consistent with 1 Br and 1
2-§ulfonamide L
- | N-[2,4-dimethylbenzoyl]-5-bromothiophene-2- | ES(-MS m/z 372, (M-H)”
> sulfonamide consistent with 1 Br.
€0 | N4-chioro-2-methylbenzoyl]-5- FS(OMS m/z 348, (M-
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- [2,4—dichlorobenzoyl]-5-br0m0thiophene—2—.sulfonamjde

o)




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 mmol ), 5-brono-2- sul fSHApti2086 (30. 0 g,
123.9 mmol ) and Et OAc (200.0 nlL) at roomtenperature is added a hot
solution of CDI (24.1 g, 148.7 mol) in THE (100.0 mL) over a period of
13. 0 m nwoO oBa3ss2® THE (50.0 nL) is added to aid and waB@I/E#Risthedl CDI into
the reaction vessel. Gas 5 evolution is observed during addition of CDI
solution/slurry. This can be controlled by the rate of addition. At the
end of CDI addition, the light yellow solution is stirred for 10 mn, and
then heated at reflux for 90 nin or -@ftil no gas evolution is observed
(reaction intermediate is nmonitored by GC and deemed conpl ete when no acid
peak is observed). The reaction is then allowed to equilibrate to 40C
after whi ch nekstapgyon miytee ofdighlorobagoip amd)(?-s%gsa]daé{dmmlﬁs Sdwomerde (naxi num
t enperatu ] ?E%Elé to room
t enper at uﬁ‘%ﬁrﬁ%@gm %{ﬁ@%{)n% %ﬁ??ﬁ%@g&?ﬁ ?ﬁ?)% egadrfag &gaorrpl ete hy
HPLC w t hhdtiselutiorsa I 42Ang,d 4817 rhihel) MHEMWM)@Wmtpenqi ofelBdrmial .

Dei oni zed vvat L en, added 0 ic,l

separ at edEX ﬁéF &ég)e%@s‘s P‘}ﬁ@?" q‘@“ﬁ‘a@% é‘%ﬂdﬁgﬁcdqéﬁ" ﬂfel%e &‘éesf%oax The
conbi ned Wo&%h%d@&%d%uﬁﬁgad@udm@ﬂ SOG4 E), YThi chilbd SdntiElledsy! ut | on _
(500.0 m), dried with anhydrous filtered and the, cake washed with

Et QAc ( 20the rate 9f addifien.f At the ot Pl @ﬁmbéhfcl@hw%l@‘@dolatm ip BHTRIERF pressure.
(wat er ba?}@m% LR t?%l%g%a nﬁ: o o@ml ordntifoghs EQAtoh Hbbsekfed N S SO UL T ON

I s added V|gorous stirring until an off-white
preci pit a(rmcﬁou mermeﬂlat@ismumtand bpGC. anﬁki&nmdeompmemimn ng adid peaied and t he

k hed L dried i
house. vacOa). SBerrgin iybnltonsdio GribioBiC Mg Ship et BB \8 na 2 412,
(MHg C@Q%‘ #1,898.7 W : 4dd3A alkAbnde @mrﬁ&&ﬁ%ﬁp%raﬁﬂe attained by the end of

N-[ 2,74- di chi or obenzoyl] - 5- br onot hi ophene- 2- sul f onam de sodi umsalt O O SN
25 0 d |£Hd1tm+s Zﬁﬁchalshshutd orowh tanperapwerpoomght 6t cBxemshes. B £a%ion g, 60. 2
.mmol ) and.

is eemed 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
D50
S +
Br 0O cl ¢y Ne

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 -




" known in et

(208.0 nL) at roomtenperature is added sodi um nethoxide (3.3 g, 60.2 mol)
in a single portion. The reaction is then stirred for 24 Hipaprii@00&r whi ch
heptane (426.0 ml) is added followed by vigorous stirring for 60 min. A
white precipitate forns and is then 5 April 2006 WD 03/ 035629

PCT/ USO2mBa1838B8562411 filtered under a positive nitrogen ROTASE231868 and t he
cake subsequently washed with heptane (150.0 nL). The precipitate is then
pulled to seni-dryness, followed by drying in a house vacuum oven at 100C
for 18 hr (mass = 22.1 g, 84%wt. Yigid; "HNW (DVSO d6) 7.13-7.14 S (d,
J= 3.9 Hz, 1H), 7.30-7.35 (m 2H), 7.47-7.52 (m 2H)). Al of the compounds
concerned are orally avail abI e and are normally admnistered orally, and
so oral ag, stration.is wever,, ora admnlst ation is not

Phe ooy PR bRt iRk el R s i S A | 00 e o

adm ni st r BdptAB (158.0uEL)Y The picciphhieishiam puiéd ©REmi-Aitess felldwed g;eﬂlf)dﬂg imr petul ant
about taking oral 10 nedicine, and the intravenous rou may be preferred

as a rmt t ehouse vasawm emeeat d80°6rfor lﬁhréwsa Bt & R Yoart. X@M@?E ons related to

The. por cultieoBe) 71t FERRELERS £, 16, Zib2ar P v a7 sl B ouc ol

particsil ar circunstances. The route of adm ni strati on may be varied in any

way, Iim'tedd}c)ﬁ/ 1{{Ee ph si aI erti of, f} aﬁhe conveni ence of
the patient are? e s ardly peatiaplg g ?fﬁ umst ances
( Rem ngt Omﬁnﬁ@éﬂm?%ﬂﬁébmﬁﬁlﬁﬁ%on 1:rd¥errdad iHowRRer, SaCHmitMAttishi ng Co.

(1990)). The tﬁhar macéuti cal conpositions are prepar ed in a manner wel l
perly ratccartererdthe enly preferred eater iFer examplexeansiemel may be a sol i d,

sem - sol | 9dm1 gtrrAtfgﬂ&g \%l’)ﬁ%%ﬁ‘%ﬂlﬁ pel:tfaﬁ’tts whé Gre ggtgﬂ @?X%&uléﬁﬁ%&ft Bkl o di um f or

the active ' i'n I ent ul e carriers or Ients arewel known in
t he art. mbdiciphandrthe dnttavamius oremeEyibeipoierred ys bmaﬂei@pﬁtmﬂeﬂwnce optoal ,

Lot o PR Byeint SRS BB SR i 11

SUPpPOSi t OfmkPalso SeduliniSBed b the Perasthiss, iramuftQlar, intledasall m@@mu nds of the
present-invention nmay, be adm ni stered oral I%tﬂfor exarrpgfm 25 with an
)

Cinert di|En pRrteHEE SiPERstaress dhe Feslef gdmpisgationpat ks vap #HEWBhr pose of

oral t herﬁxﬁﬁéﬁﬂﬁh@ﬂﬂ%ﬂ&ﬂ%&&ﬁ%@ﬂfm&&lﬁ £ HIRGIVAERNIERY tHRSatidhe MdgE ated wi th
excipients and’used” in the form of Tabl ets trochesl capsul es, elixirs,

suspebsi omeglxs;grag@gthemvalfe@qmgcu@mw% ming 3
preferablﬁdlﬁgrpmcﬂﬁhshﬁg% (‘l%(ﬂf t he corrpound of

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

Bthr epar at i ons

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




the present invention, the active ingredient, but may be varied dependi ng
upon the 30 particular formand may conveniently be bet weehAg#2006 about 70%
of the weight of the wunit. The anmpbunt of the conpound present in
conpositions is such that a suitable dosage 5 April 2006 WO 03/ 035629

PCT/ USO2MadL&iBs62912 Wi | | be obtai ned. Preferred conposiddrasez/ans
preparations of the present invention may be determ ned by nethods well
known to the skilled artisan. The tablets, pills, capsules, troches, and
the Iike may al so contain one or nore of the follow ng adjuvants: binders
such as povi done, hydroxypropyl cell-#ose, 5 nicrocrystalline cellul ose, or
gel atin; excipients or diluents such as: starch, |actose, mcrocrystalline
cel l ul ose or dical cium phosphate, disintegrating agents such as:

cr oscar newilbseobianals Poaferddrvempesititing andspregracdtiogs gidhd mresent isenfiosmay ch and t he
i ke; lubricants uch .as; nesi.um stearat.e steric acid, talc or
hydrogenaﬁ%ﬁgggﬂgpiﬁﬁgﬂ5ﬁfngﬁgﬂgﬁ?gkghﬁﬁémégmtolIoidal silicon dioxide;

vet ting agent sTiguaRletdSillss Qpbule) hedhey bndsthib (iké Rapalsh alajtsoe bainerebd 80; and
sweet eni ng agents sych as: sucraqse, asparfape or saccharin may be added or
a flavor gfg]@@?ﬁ adjyyaptsindegsspelaspomdone, By goyroRy ellofee or or ange

flavorg ng,; | ; .k Qentain, in
"% NOmidfBE I coffABROG ddflih: cBipfTis Br Atdef3 Shdihs: behroMibtdR6)

addition t eri ~ab ype, a liquid carri'er such as
pol yet hy| exaogysyaiiine colulasefoadicgicigin phoshhhter disivicargng agents fush A% may contain

‘ot her various erials that if h hysi f ol ge unit,
For 15" oxEiranetost, ospiddts, SR ek o (chf o Rl 0 i RipfARROT, LT
sugar, hy sichxy:pinaghekinmsehialkl sedd dldy i, or hodrgganhied o¢getabloed; glidantosushr coat i ng
agents. Syrups, may.contain, in addition to.the present c ounds, sucrose
as a smee?ﬁe‘f?&ﬁ’gla]é&é%‘ﬁl HeCETHLE Agonip P é?'vsé’ﬁ“{?fe]?@)ryﬁ%‘r@gte ﬁ’ﬁﬁ_’%f’r@ﬁengs and
flavois. Mit8l sidetenitBdeidtslsulh S0 AN, APa%end/@ shaisin B HRAIMIeAs shoul d be
pharmaceutical |y pure and non-toxic in the amunts_used. 20 Injections for

par ent er aflavaing agest sush aw roeppriminganeshyd salicate g exsnge Tavoring Waendbs

sol utions ' e i QL . i nsi ons nma
ncl ude.  SrEHTRRISHE RN AP Lo A NRR sl O e e e on,
Non- aqueoliguid odrtitr sortsasgotiethslsnpgnei arsfatnpgil.iOthdrddsgprupipimesteay| ycol |

ol yet hyl ene .gl ycol ,. vegetabl e oil..such,as | ive Qi | | such as
gt h)a/mol yof’o"%é %ﬁﬁﬂgﬂ?ﬁ%‘gﬁﬂazsgtﬁ%tﬁqdﬁ ﬁerpgﬁsécaﬁ’g%‘& ﬂ‘fé o?aﬁ?‘élgg ?c%ns may
conprise aggiglé, aedatihgsoTiamd] @blets oopilleiay bodvatet @uith sogak, bgdvsyprapyl). preserving
agents, wetti gnagent , enuliaiéﬁ]‘yi ng agents, dispersin agents, stabili zing
agents (steHyigsliulpsgopobapsthac Ss‘iriog‘&r 2z {§c RYHRS LR § assi st
di ssol uti gayikd 18 thePraseRTompARdE s@roRaPREWéelening 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.




acid). They may be sterilized for exanple, by filtration through a
bacteria-retaining filter, by incorporation of sterilizi rApd@006 in the
-conpositions or by irradiation. They nmay al so 30 be manufactured in the
formof sterile solid conpositions that may be dissolved in sterile water
or sone wolewsssiseril e diluent(s) for injection inmed acelugedsesedr e use. 5
April 2006 WO 03/035629 PCTNS02/ 31568 -43 The conpounds of Fornula | are
generally effective over a wi de dosage range. For exanpl e, dosages per day
normally fall within the range of about 10 to about 300 ng/ kg of body

wei ght. In sone instances dosage | evetls below the lower Iimt of the

af oresai'd range nay be nore than adequate, while in other cases still

| arger doses 5 may be enpl oyed w thout causing any harnful side effect,
~and therefore Thwcoaiyﬁuﬁisd:ﬁﬁag&ﬂdlamggenmlmafecummdedxdc@iokagmangd; he scope of

the inventjon in any way rstood.that. the anmount of the
conpound EE’EWTPEF %ﬁﬁgﬁﬁ,’pgﬁ%yg@%#ygﬁb@ F?ﬁgﬁgffl oW 1040 BRI cian, in the
I'ight of BhensRlRYBEHy Wdisi. umbﬁe%ﬁamés%&éggwas bil6w aRNGriing: §0 be
treated, the Cchosen route of adm nistration, the actual conpound or

conpounds fciferesidreageanaybe mare thag adeauste, gthile imetbercasspsilklarzsr dossfe i ndi vi dual

Prol i 181 af ik PERRFRA N oclink 25 BEMLE Rl ety MR B figuabt ' o7 ©f FOVES

Bi oWi t t aldesapiaagei hosintedded Whlitedrtisascbpesaf tli@)wm&memmay wani lbwdl ben endot hel i al

Cextract . HdRERoe R o B ForRO ey PO e Sal ke St or o
anmphot er | <5 Mﬂh&%éﬁg 12 bf 116 YdldVantSRtatiitaricey, mMmQWndmbin@ (5 x 103)
in EBM(20 %Wlt fetal bovine serumwere added to vveIIs in a

96-wel | cégte matcm@nmlﬁ%@Wﬁ%%ﬁwﬂﬂcm@mwcmpw Pn hunmidified 5%

carbop,20, b, G4 reBOUEROUTHS IR SR el skt 1 i met hy|
sul fo>E<| de® %8# ﬁfleagdnc tratlro froml(l)l 0013%%0 40 pM asnd gjgded to the
wells in aﬁth‘e!\paﬁétnéwymlvm vascul ar endot helial growh factor (VEGF) (20

ng/mM in wells; R& Systens, M nneapolis, M) prepared froma stock

sol ution if] .;100 0 mVE. osphate buffered normal saline containing 0.1%
bovi ne se TP l.J‘. to the wells. The 25 HUVEC were incubated

at 37C for 72 Himbiudbilitdivéih@gddtsliabielo (HUVEG; BieWaittakerBdnedics, cel |

B o SRR 20 S S TN kAR d ) Y93,

~ absor bancg,Qf me@ah (#8M) wikh 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 <1L0pM.




440 nm was neasured. The growth fraction was determ ned fromthe absorbance
of - treated wells with and without VEGF divided by the absbAil2086 obt ai ned
fromcontrol 30 wells set to zero and 1.0. The exenplified conpounds were
tested in this assay and all exhibited an 1C50 < 1.0 PM 5 April 2006 WO
03/.03562%RBHsE02/ 31565 - 44 HCT116 Col on Carci noma Cedr/uSoamsakds | nhi bition
Human HCT1 16 col on carcinoma cells were grown nonol ayer culture in RPM
1640 nedi um suppl enented with 10% fetal bovine serumand 1%
penicillin-streptonycin 5 (G bcoBRL, Gand Island, N). HCT116 cells in
exponential growh phase were exposed“to various concentrations of the test
conpounds at 37C for 72 hr in 5%carbon dioxide/air. After exposure to the
agent, the cells were washed with 0.9% phosphate buffered saline. Gowh

i nhibition was determ ned using WST-1 cell proliferation reagent as

descri bed t essed as the growth fraction of
treated 15@3?{?9{%?&%%%%?@%@3% 0 iﬁ?ﬁl tures. Representative conpounds
of the present HimsmeHCTOI6 colwarcarcineaiedisvre ghivnemmylapgailinsgt intRMhunman col on

HCT1 16 t r cells. The data_ fr hese experinents. are mmarj zed in
 TABLE I. %ﬁmamewa&ﬁthﬁﬁ/?%“h?ﬁﬁsﬂﬂﬁﬁ’%@w% %Q%&H%%E’E@E’]MZ EXAMPLE C
0 15.628 -i@cnﬁ%]@@&ﬁ{ﬁa&ﬂﬂg@gﬁ%ﬁl% &ﬁsﬂi’&ﬁg&n@ﬁ%&ﬁﬂﬁ%&e%&e254l7- 0

921. 7554. 5 163, 7565. 4 175. 05 1813.2585.2 195.8611.0 .
' exposed to various concentrations of the test compounds at 37°C for 72 hr in 5% carbon

ek

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




. 205.7631.3 5 April 2006 WO 03/ 035629 PCT/ US02/ 31568 -45 Conventional Mirine
Tunor and Human Tunor Xenograft Assays |nhibition of tunordApidi208$l ant ed
into mce is an accepted procedure for studying d the efficacy of
antitunmor agents ((Corbett, et al.. In vivo Methods for Screening an
Precl i ni walo3Dass29 ng; Use of rodent solid tunors for dreagudizaessery. , In:
Anticancer Drug 5 Devel opnent Cuide: Preclinical Screening, dinical
Trials, and Approval, B. Teicher (ed), Humana Press Inc., Totowa, NJ,
Chapter 5, pages 75- 99 (1997); (Corbett, et al., Int. J. Pharmacog., 33,
Suppl enent, 102-122 (1995)). Mirine -t4§rmrs or human xenografts were

I mpl ant ed essentially as described by Corbett in In vivo Methods for
Screening and Preclini caI Testl ng; Use of rodent solid tunors for drug
di scover y CoRyanbénal ] mpor BenograftpAssaggnogr aft  was |rrpl ant ed

subcut aneousl y i.n | thr 1 tr.ocar o nunber of
subcutaneous! v k5400 SIS 4SRN0, Losar, L3 B i SR he
axi |l ary amcfiidguofatiuagbgatsIConet. tha., B deo MktholefofBuemingBié trocar is

‘sl i pped apprOX| mat el y 3/4 of an |_nch subcut aneously up toward_the axilla
bef or e 3h T agfiny enfsol s fopdiy t {RficeRseRDEE t he trocar

I's rengveqbevgl nﬂn%@hﬂl@l Px‘é@lhﬁieal bléi‘gé&]g}f gg?Eal%HfssanEﬂ@PﬂfvﬁﬂBfT&éﬂePe” culture

(1 x 107 cell m xed wth an unme o (Bect on- Di cki nson)

. were inpl é@dﬁé&lﬂmbewsaheoﬁstbya,lw, @hdgitand, pagey7 5099 AR (@O&eﬁiﬂﬁlﬁ nude nouse

Pkl peglin 1 RSAR St 0 R D R SR R e S
I nj ect i on wetednpladicd @ssantiaflg wadsscr(pd by Chbedn id ThedlomMsthody fofreopiguel | as a

group of wunt eated 2_ ontro I ted of eight to ten animls
per group% ZiXs < lent sglid fumor ayery, BERERLE ME®epni t ored by

tunor 1ol ¥Ry PRRAHIR afp%ﬁéig{pr%dsa%ﬁﬁeﬁﬂgmsﬁga&epmga@@&o&purse of the
experiment (60-120 days Body "wei ghts were “taken as a general neasure of

toxi ci ty. implentsertseurts @m@r pmeﬂa ’&mlacamrr for thedtopardupetipn itfaldsieyi ni ng t he
medi an tu of the 25
exper i rrent@&gvn ?’é {Igtgll“ﬁﬁ gﬂ%rvﬁ?%%éa%/?;mtggen%% ference in days
for the B]nppadi wﬂmmﬂew tflee mnbrsuhsoutanma]ymp tdveard maahllabwfoﬂeune of either
500 or 10 0 un Ex s tested in two separate

| abor at Ol’lgg %%ﬁmé? % ?”g’ta?dBPcﬁ&Hhﬁ ﬁ%gﬁgﬁ%ﬁ‘i ISTEWRYE subst ant i al | y as
descriped Mm&@dﬂhmﬂﬂﬂuﬁwf $ellBprepared from cell culture (1 x 107 cells) mixed with an

equal volume of Matrigel (Becton-Dickinson) were implanted subcutaneously in a hind-

leg of a male or female nude mouse (Charles River). A test compound in vehicle or
vehicle alone was administered by intravenous bolus injection (iv), intraperitoneal
injection (ip), or oral gavage (po). Each treatment group, as well as a group of untreated
20  control animals, consisted of eight to ten animals per group in each experiment.
Subcutaneous tumor response was monitored by tumor volume measurement performed
~ twice each week over the course of the experiment (60-120 days). Body weights were
taken as a general measure of toxicity. The subcutaneous tumor data were analyzed by
determining the median tumor weight for each 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 teéts are summarized in TABLE II. The parameters measured in each experiment

30 are summarized in the following paragraphs.




these tests are summarized in TABLE H The paraneters neasured in each
experinment 30 are summarized in the follow ng paragraphs.s hpdNeooé 2006 WO
03/ 035629 PCT/ US02/ 31568 -46 Tunor Weight(ng) = (a x b2)/2 where a = tunor
. tength (nm) and b = tunor width (nm Tunmor Gowh Delay = T - Cwhere Tis
't he nedi &vo esess2{ days) required for the treatnent greap/uswvases to reach a
predeterm ned size, and Cis the nedian tinme (days) for the control group
tunmors to reach the sane size. Table I'l: Human Col on Carci noma HT-29
Exanpl e 64Dose (m/k) Tunor Gowh Delay (d) Experinment A 300+1-2 602+/-2
802+/ -2 Experinment B 309+/-4 603+/ - 4£9808+/-3.6 10 After pal pabl e tunors
were observed drug was adm nistered IV for 5 consecutive days, animls
rested for 2 days and conpound dosed |V again for 5 consecutive days. 5

April 2006 - 47Eumer Weightfma)F (ax bobhpbuna =demerdenet) @um)and b= tpmwer widiy' 3 R R R
-X=Y- s -G Gpgy -GN

Tumor Growth Delay =T - C 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.




10 R1 is selected fromthe group consisting of halo, Cl1-C6 al kyl, and CF3;
‘R2 is selected fromthe group consisting of halo, -NO, Clsagii@bdagl, and
CF3; R3is H Cl1-C6 alkyl, Cl-C4 al koxy, Cl1-C6 al kylthio, or halo; R4 is
selected fromthe group consisting of H halo, Cl-C4 al koxy, Cl-C6 al kyl,
-COO(d - Co6 alkyl), C1-C6 al kyl optionally substituted with Cl1-C4 al koxy,
cyano, Cl1-C6 15 al kylthio, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl-C6
al kyl, or Cl-C4 al koxy; or a pharnaceuti<cal |y acceptabl e base addition salt
thereof. 2. A conmpound according to claim1 wherein RL and R2 are

i ndependently 20 halo or Cl1-C6 alkyl. 3. A conmpound according to claim1
or 2 wherein RL and R2 are both chloro or bronb, or RL is nethyl and R2 is
chloro. 5 ApeiQlaigfi06 -48 4. A conpound according to of any one of clains 1
to 3iwherein -X=Y- is RR3 -C=C5. A conpound according to claim4
wherein R3 is selected fromH, chloro, brono, nethyl, nethoxy and

met hyl t hi 0. 6. conp | .claim4 or 5 wherein R4 is selected
fromH chl oroﬁ'bron%?eﬂng?ﬁ]%%’ﬁg?%ﬂaﬁ' propyl, nethylthio, CH2OCH3, -

met hoxy,5 cyano, S-phenyl and pyridinyl. 10 7. A conpound according to
claim1 which is N[2,4-dichlorobenzoyl]-5- bronothiophene-2-sul fonam de or
a pharmaceutical ly acceptabt ase additi op-saltR® thereof. 15 8. A conpound
according to claim1 which/j ﬁ}([\iﬂ)oh{ or o-[R- nB

benzoyl ] - 5- chl or ot hi opheneXR- gaﬂrﬁ le & |

9. A compound according to afty of fl ai nf§ Y wherein the pharmaceutically
acceptabl e base addition salt is aOsodigm sgit. 20 10. A conpound accor di ng
to claim1 which is N[2,4-dichlorobenzoyl]-5- bronothi ophene-2-sul fonam de
sodi um sal t. I

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.




11. A pharmaceutical fornulation conprising a conpound of Formula I: ~ S

X 25 where: 5 April 2006 _49 . 4351 1 g R-X=Y- is -C5April@a06C=N Rl is

selected fromthe group consisting of halo, ClL-C6 alkyl, and CF3; R2 is

selected fromthe group consisting of halo, -NO2, Cl-C6 alkyl, and CF3; 5

R3 is H Cl1-C6 alkyl, Cl-C4 al koxy, Cl1-C6 alkylthio, or halo; R4 is

sel ected fromthe group consisting of +8+al o, Cl-C4 al koxy, G -C6 al kyl,

-000(C1- Co' alkyl), Ci1-C6 alkyl optionally substituted with Cl-C4 al koxy,

cyano, Cl1-C6 al kylthi o, CF3, S-phenyl, and pyridinyl; R5 is halo, Cl1-C6

al kyl, or Ci1-C4 QI kox or 10.a h Ar maceut i caII@PI accept abl e basg ?ddi tion
A a

salt thereof, i'nTadm W%ﬂ‘@ﬁc PhiorohanE oRg @Wé&@é’*pﬁ’%‘% tSer or
exci pient. 12. p ar maceut i cal forrrul ation of claim1 | conprising N-[2, 4-
di chl or obenzoyl} - r oot hi ophene- 2- sul f onani de or a pharmaceutical ly

-acceptabl e ba.s.q::t dition salt. 13. A pharnmaceutical fornulation of
claim 12 conprising N[2,4- dichlorobenzoyl]-5-bronothi ophene-2-sul fonam de
sodiumsalt. 20 14. Use of a compound of any one of clains 1 to 10 as a
pharmaceutical . 15. Use of a conpound as clainmed of any one of clains 1 to
10 for the manufact uAsconipoandeciosding i cliiar4 whereln Rl kedleitad fromId aplord) e

neopl asng. 25 16. ordi.ng to cl.aim 15 wherein the susceptible
neopl'as_ggis 5011[1%'%%3)@{111‘3 ﬂ%y?:"&ﬂﬁﬁt%&ﬂ“ﬂectum

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:;
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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.






