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FOR USE AS ANTI TUMOUR AGENTS BACKGROUND OF THE I NVENTION I n recent years

f undamentwb cadvssages have been nade in the devel opnent of pclrarsomadi42 5
agents and regi nens of therapy to conbat neopl astic di seases. Despite these
continuing advances, cancers continue to exact intolerable |evels of human
pain and suffering. The need for new gnd better nethods of treating

mal i gnant neopl asns and | eukem as continues to fuel efforts to create new
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solid tunors. The recent aval anche of information regardi ng the basic

bi ol ogi cal processes 10 involved in neoplasns has led to a deeper
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acceptabl e therapeutic index. In addition, such agents nust be chemcally
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e e e e ot i (e

t r eat ment fhewane ®ett@tethod dfhiRugiy hbRynAf heplBHRAME Ceukerits cORIaRS € futl t he
mal i gnant di sease, they are rarely curative. Mst solid tunors increase in
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20 mllinmeters In c#larreter, I orma v ture, a process known as
angi dgeneiivelved Supgpéssisdas tfd tb arieeper ndderstdnding bHipe hewiragehsityarfgumstsatlf i and

endostatin has heen reported to.result in aptit r_activit OReilly, et
ol | Becgise 98 sxORS bubinge it Eitns po BB bt deraats S ot 7o)
conponent cidmdth@apERie aBXRANRIURITHARE e siRtrhth dfLERYSy addtm Mesprarprent  of
new agents for the inhrbition of this process represents a promsing 25

appr oach therapawiid inderor Int deditippy suciragentapysideecthemicaliystablenvd comppilply WHlY | ack

convent | o SRufo 0SB et f e BT L RARTroAEL R LR REM (FReibnand,

eg ness s, paihRsHarpoeyibleaotthy gsientSer i es 92, pages 65-82, Wley-Liss Inc.,
(1998)). The N[ benzoyl]-phenyl sul fopnam des are well known_in the
agricul tural chésnelerapyendFadiation areisequenily Beed 18 e HRAVBPI0f6ancerindr744137) .

The use Ogltﬂ}ku%i? W{elfproduce some response in the malignant disease, they are rarely

curative. Most solid tumors increase in mass through the proliferation of malignant cells
and stromal cells, including endothelial cells. In order for a tumor to grow larger than 2-3

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

25  approach for antitumor therapy. This approach to antitumor therapy may lack the toxic
side effects or drug resistance-inducing properties of conventional chemotherapy (Judah
Folkman, Endogenous Inhibitors of Angiogenesis, The Harvey Lectures, Series 92, pages
65-82, Wiley-Liss Inc., (1998)).

The N-[benzoyl]-phenylsulfonamides are well known in the agricultural chemical
30 arts as insecticides and herbicides (DE 2744137). The use of N-[benzoyl]-
phenylsulfonamides as antitumor agents generally, or as inhibitors of angiogenesis

specifically, were heretofore not appreciated.



phenyl sul f onam des as antitunor agents generally, or as inhibitors of

angi ogenesis specifically, were heretofore not appreciated. WO 02/ 098848
PCT/ US02/Wwbb4/A98828 BRI EF SUMVARY OF THE | NVENTI ON The pre®emtusonydamt i on
provi des a conpound of Formula l: OX R4 R2b 5 R3a II"H ORL ReRa R3 25
where: Xis O or NHL Rl is hydrogen, halo, Cl1-C6 al kyl, Cl-C4 al koxy, Cl-C4
al kylthio, CF3, OCF3, SCF3, (Cl-C4 alfoxy)carbonyl, nitro, azido,

Q(SA2) CH3, N(CH3)2, hydroxy, phenyl, substituted phenyl pyri di nyl,

thienyl, furyl, quinoli rogen, hal o, cyano,
CF3, C1-C6 al kyl, (C1- gﬁlﬁ;oxygcar Eo #T@I@Eﬂw phenyl , or

qui nol i nyl ; R&ae pgesdny dhiveneon pfov(ﬂbs@éboaipbmd/ofmmmesl hydrogen or Cl-C6 al kyl
provided that at |east one of Rea and R2b is hydrogen; 15 R3 is hydrogen,
hal o, Cl1-C6 al kyl, CF3, or nitro; th i s ¥ydrdyen, halo, or C-C6 alkyl
provi ded that when R3a iﬁZbC1-C6 al kyl , qgen and R4 is halo; and
R4 is halo, Cl1-C6 al kyl, ANY n

Cl-C6 alkyl and provided th
R3 and R3a is 20 hydrogen; ; §
salt thereof, provided t A whelR?R3 and R¥are Both chloro and R is
hydr ogen, Rl is brono, iodo, dL- 4 al koxy, Cl-C4 al kylthio, CF3, OCF3,
nitro, azido, Q(SO2)CHS, N(CHQSZ, hydr oxy, phenyl, substituted phenyl,
pyridinyl, thienyl, furyl, I

. e of R3 and R4 may be
Cl-C6 al kyl only one of
accept abl e base addition

5  where:
X is O or NH;
R'is hydrogen, halo, C;-Cg alkyl, C;-C4 alkoxy, C;1-C4 alkylthio, CF3, OCF3,
SCF;, (C1-C4 alkoxy)carbonyl, nitro, azido, O(SO;)CHj3, N(CHs),, hydroxy, phenyl,
substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyl;
10 R?is hydrogen, halo, cyano, CF3, C;-Cs alkyl, (C1-C4 alkoxy)carbonyl, C1-Cy
alkoxy, phenyl, or quinolinyl;
R is hydrogen or C;-C; alkoxy;
R is hydrogen or C;-C alkyl prO\}ided that at least one of R* and R® is
hydrogen; A
15 R%is hydrogen, halo, C;-Cg alkyl, CFs, or nitro;
R* is hydrogen, halo, or C;-Cg alkyl provided that when R** is C;-Cy alkyl, R’ is
hydrogen and R” is halo; and
R*is halo, C;-Cs alkyl, or CF; provided that only one of R and R* may be C;-Cs
alkyl and provided that when R* is halo or C;-Cg alkyl only one of R? and R* is
20  hydrogen; or a pharmaceutically acceptable base addition salt thereof, provided that:
a) when R3 and R* are both chloro and R? is hydrogen, Rlis bromo, iodo,
C;-C4 alkoxy, Ci-Cy4 alkylthio, CF3;, OCFs, nitro, azido, O(SOz)CHs,
N(CHs),, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, furyl,
or triazolyl,
25 b) when R? and R* are both chloro and R is hydrogen, R? is bromo,
fluoro, CF3, C;-Cg alkyl, C;-C4 alkoxy, phenyl, or quinolinyl.



or triazolyl; 25 b) when R3 and R4 are both chloro and Rl is hydrogen, R2
I's bronp, fluoro, CF3, Cl1-C6 al kyl, Cl-C4 al koxy, phenyl, or quinolinyl.
WO 02/ 0988032P8BA8JS02/ 15142 3 The present invention furtReT/ysovdiges a
met hod of treating susceptible neoplasnms in a mammal conpri sing
admnistering to a mammal in need of such treatnment an oncolytically
effective anount of a conpound of Formga Il: OX R4 R2b SR3a I1lI, N O
Rl g RaR3 2511 where: Xis'0or NH Rl is hydrogen, halo, Cl-C6
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substi t ut mch phmmal compprising adohinistdringry b mdronngl in nged oftducinyeatnent b i azol yl; R2

S hydrogen hal ano, CF3, Cl1- al al koxy) car bonyl , Cl-C4
al koxy, mﬂi\‘ fg‘}c/ﬁtWSF‘mﬁ‘g}IPt oflgogglppgnﬁﬁﬁgéyiaﬁd Cl-C4 al koxy;. R2b is
hydrogen or CI C6 al kyl provided tha at ast ane of R 2a and R2b is 15
hydr ogen; R3 is hydrogen, halo, Cg 3, or nitro; R3a is

hydr ogen, hal o, or Cl-CGRﬁkyI : ed t hat en Ba&is Cl-C6 alkyl, R3is
hydrogen and R4 is hal o; ano ; or CF3 provided that
90 ml kyI provi ded that when R4 is
Rda R3a i

only one of R3 and R4 may be
hal o or Cl1-C6 al kyl only gne

where:

X is O or NH;

Rlis hydrogen, halo, C;-Cs alkyl, C;-C4 alkoxy, Cq-C4 alkylthio, CF3, OCF;,
SCF;, (C;-C4 alkoxy)carbonyl, nitro, azido, O(SO,)CHjs, N(CHs),, hydroxy, phenyl,

10  substituted phenyl, pyridinyl, thienyl, furyl, quinolihyl, or triazolyl;

R? is hydrogen, halo, cyano, CFs, C;-Cs alkyl, (C;-C, alkoxy)carbonyl, C;-C4
alkoxy, phenyl, or quinolinyl; '

R? is hydrogen or C;-Cy alkoxy;.

R? is hydrogen or C;-Cs alkyl provided that at least one of R? and R™ is

15  hydrogen;

R? is hydrogen, halo, C;-Cs alkyl, CF3, or nitro;

R* js hydrogen, halo, or C;-Cg alkyl provided that when R* is C;-Cy alkyl, R? is
hydrogen and R*is halo; and

R*is halo, C;-Cg alkyl, or CF; provided that only one of R? and R* may be C1-Cg

20  alkyl and provided that when R* is halo or C;-Cg alkyl only one of R® and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof.

The present invention also provides a method of suppressing tumor angiogenesis
in a mammal comprising administering to a mammal in need of such treatment an
angiogenesis suppressing amount of a compound of Formula I or a pharmaceutically

25  acceptable base addition salt thereof.

The present invention also provides a pharmaceutical formulation comprising a

compound of Formula II or a pharmaceutically acceptable base addition salt thereof, in

combination with a pharmaceutically acceptable carrier, diluent or excipient.



hydr ogen; or a pharmaceutically acceptable base addition salt thereof. The
present invention also provides a nethod of suppressing tunor angi ogenesi s
in a nmanmab ocosgsns sing adm ni stering to a manmmal in need @CTdsohitineat ment
an angi ogenesi s suppressing anount of a conpound of Fornula Il or a
pharmaceutically 25 acceptable base addition salt thereof. The present
invention also provides a pharnmaceutigal fornulation conprising a conpound
of Fornmula Il or a pharnaceutically acceptable base addition salt thereof,

exci piont w03 sbteR aRHARTREGHI GF 5 EGRRASH BTl TOU o the
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the treatnent of suscepti bI e neopl sm; Addi this vention
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this invention 5 includes a thod for the treatment of susceptible

neoph asirsludasna nmdrqolrfpsﬁ@traadmmioémsca:p’nglyleamﬁogiafsmstthateompnmt of a conpound
of Fornul a. U. DETAI}I:e DESCRI. PTI ON OF T Ef ON The general chem cal
terms ué nfsﬁer{wnf% YR EDIWYWE 2 FRPROTHES ‘meani ngs. 10 For
exanple, the term"Cl-C6 al kyl" includes net hyI ethyl, propyl, isopropyl,

butyl , but yl butyl, tent-Dbut t d h I t Th
orn 1L G4 al Kyl » WETATHEDURESCRIPHIGN OB THITNTIIGY, 05 2l kyl “and 1<

S L B P
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par ent Mllﬁﬁﬁ'kﬁthﬁﬁfh‘éqﬁ&nﬁag (ﬁ*@ t@{ alRJ1 QY 1@1@ﬂed ﬁ%%@ﬁetﬂ?ﬁ@ﬂﬂw?x‘ opyl, et hyl thio,

and isobutylthio. The term” i's taken to nmean ch | toro, brono,

and i odésoppsl, b@tiylnlscwmdmemmdt qnﬁmybutyheﬁhstean “Goka-ast ISttaite@cIOphenyl

Ciocr apeiy S Ay S o B R Ll e g R R TR 8, 210 e

terps” acry:ludes thef @b gpstroetBox 9 eg@ﬁy Qnd§dofraporyl pLﬂd&waL e tédae“CHCPf the carboxy
group is replaced by sone other substituent (t
alkylthio” is taken to mean a C;-Cy alkyl group hnked to the parent molecule through a

sulfur atom, and includes methylthio, ethylthio, and isobutylthio. The term “halo” is
taken to mean chloro, fluoro, bromo, and iodo. The term “substituted phenyl” means a
mono-substituted phenyl wherein the substitutions are selected from the group consisting
20  of C4-C4 alkoxy, Cy-C,4 alkylthio, Cy-Cy4 acyl, trifluoromethyl, and halo. The term “acyl”
refers to an organic acid group in which the OH of the carboxy group is replaced by some

other substituent (RCO-).

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

0 o NG

S S /)\
N - 0N

O H 0

25 . The present invention
contemplates both of these forms.

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

30 a) R!is hydrogen and R?is bromo;
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d) R1 is chloro;

e) RLis methyl; 5 f) RL is nethylthio;

or CF3; i) R3is chloro; j) R3

eRl | br ono, ; ;
R?tﬁudﬁ%&%&lzgg gols hydrogen; m R4 is chloro, brono,

4 are both chloro;
1schoro

Rlis methyl;
R!is methylthio;
R?is hydrogen;
R3is chloro, bromo, or CFs;
R? is chloro;
R? is bromo;
R3is CFs;
3 s hydrogen;
R*is chloro, bromo, methyl, or CFs;
R*is chloro;
R* is bromo;
R* is methyl;
R*is CF;
R3 and R* are both chloro;
R? and R* are both CF3;

R? is bromo and R* is chloro;

0) R4 is brono; 15 p) R4 is nethyl; q)

s) R3 and R4 are both CF3;

R*is hydrogen and R? and R* are other than hydrogen;

Xis O,

The compound of Formula IT wherein the compound is a pharmaceutically

acceptable base addition salt;

The compound of Formula II wherein the compound is a sodium salt;

R',R* and R® are hydrogen and R? s selected from the group consisting of

halo, C;-C, alkyl, C1-C4 alkoxy, cyano, trifluoromethyl, and quinolinyl;
R? and R? are hydrogen, R! is halo or C;-Cy alkyl, and R* is C;-C; alkyl or

C1-C,4 alkoxy; or

aa) R%is hydrogen, R!is C;-C4 alkoxy, and R? and R® are Cy-C4 alkyl.

Additionally, the following classes are especially preferred.

2) R?, R?, and R? are hydrogen and R! is selected from the group consisting of

hydrogen, halo, C;-Cs alkyl, C;-C4 alkoxy, C;-C4 alkylthio, CFs, OCFs, SCF;,



t) R3is bronmo and R4 is chloro; 20 u) R3a is hydrogen and R3 and R4 are
ot her than hydrogen; v) Xis G w The conpound of Formula Il wherein the
conpound WO 0a/0pisas naceutically acceptabl e base addition ®artusox)sidhe
conmpound of Formula Il wherein the conpound is a sodiumsalt; 25 vy) R1,
R2a, and R2b are hydrogen and R2 is selected fromthe group consisting of
hal o, A-C4 al kyl, Cl1-C4 al koxy, cyano,gtrifluoronethyl, and quinolinyl; 2z)
R2 and R2b are hydrogen, Rl is halo or C1-C4 alkyl, and R2a is Cl1-C4 al kyl

or Cl-C4 al koxy; (®r~a ' W ' - Nk and
R2b are C1-C4 al k§‘?{ = E%O%%ﬁx?nﬂ’a frg’?&ﬁ?é E%‘%%??)gﬁ%ge%}?%%’g@simﬁgﬂgﬁléci ally
preferred. a) R2, sitRstutedygheRhpaidinly dhioydfughduRblingl, sel getzeldl;forom t he
group consi sti of rogen, hal o, (Cl- al kyl, O -C4 al koxy, -CA

al kyl thi o, CF3‘,55g‘éqﬂ§fiti%cﬁS_, SHeEubrEHR s Bty o sy Coryaiioes il

al koxy) carbonyl , Bhd £0.C, 38 And RE RERILHE: froh GiB3réup BARIBRY of RABNY|-C,
substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, and triazolyl;

or b) SRea and R2bakyb ahg fh-égetkoagchrRinyl.s sel ection fromthe group

consi sting of ,hal nd,Cl-.C4. al kyl . and I s. sel ected fromthe. group
Conel ot n gl ol Bnfers BB st g By reres B SR TR SRR L ARE ST o 1P e
under st oogbrhtiaéd td@rmbayRiopilPhetiedarmlvbpes B prefdritd plagdeer red cl asses may be
conbined to formadditional preferred and especially preferred classes. The

conpounds of Foe femRCYNds of Eoramtla Haspmiepplasiifeagents. Thus the presept yepion
| nventi onsah80idds Qthét AL sﬁéce%t'itﬁ@hb&ﬁaﬁn RHPGERLLPLE: DegAl@sm I n 2

i & pekey
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The present conpou ar eljeved to be useful i.n treating. .carci.nonas

sUch s nepPRSRE G ormutdE nTheqeial CunBotiS ptieligradE Ba bk AR or e,
ast rocyt opieinBinhg mruarne@;%mﬁhs SFURDESHraE REN B HsteAN d1i S NiGhE nitl@forse ! UNDT 'S,
pi neal tunors, neuronal tunors, medul | obl ast 6ma, Schwannona, neningi onma,

meni ngeal ast®cyamaoabgodsadiophd femers, epsadapal: andgbatoi¢plerusdamernpingal squanous

cell car C{u'ﬁ?or}g 'neuronal tumors, medulloblastoma, schwannoma, meningioma, meningeal

15  sarcoma; neoplasms of the eye: basal cell carcinoma, squamous cell carcinoma,
melanoma, rhabdomyosarcoma, retinoblastoma; neoplasms of the endocrine glands:
pituitary neoplasms, neoplasms of the thyroid, neoplasms of the adrenal cortex,
neoplasms of the neuroendocrine system, neoplasms of the gastroenteropancreatic
endocrine system, neoplasms of the gonads; neoplasms of the head and neck: head and

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

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

30 vagina, neoplasms of the cervix, addenocarcinoma of the uterine corpus, ovarian cancer,

gynecologic sarcomas; neoplasms of the breast; neoplasms of the skin: basal cell

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



mel anoma, rhabdonyosarcoma, retinobl astoma; neopl asns of the endocrine
gl ands: pituitary neopl asns, neoplasns of the thyroid, neoplasns of the
adrenal cwpotoenyssasieopl asnms of the neuroendocrine system meopisayng4nf t he
gastroent eropancreati ¢ endocrine system neoplasns of the gonads;
neopl asns of the head and neck: head and 20 neck cancer, oral cavity,
pharynx, |arynx, odontogenic tunors; nepplasns of the thorax: |arge cell
| ung carcinoma, small cell lung carcinoma, non-snmall cell |ung carcinong,
mal i gnant e YITR g I rax;
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neopl asns_of the exocrl ne creas, 25 neo Iasms f e small intestine,
19 sl
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| ymphocytic | eqlﬁg '&bﬁpoﬁiﬁﬂsgf ﬂhe%‘@seﬁt ihv&fion ér@h@iﬁlmlﬁhﬁtﬁfépiﬁﬁ%aor&lﬂg%ﬁy
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pr esers mpfawlﬂlstoaroavaetheewm@oﬁmmﬂ P@Slﬁﬁlam tonthéif pﬁztrhmgemﬁmbmﬁadcap[abls,
especi all% tumors of the 10 colon and rectum It is preferred that the
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accordlngly
alkali metal— or alkaline earth metal hydroxides, carbonates, and bicarbonates including,

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

trimethylbenzylammonium cation, the triethylbenzylammonium cation, the



react wth any of a nunber of inorganic and organi c bases, including am nes
and quaternary ammoni um bases, to form pharmaceutically acceptabl e base
addi ti on wealossskgs 15 is preferable to convert the conpoumrd3/ush/Fasmul a ||
to their pharmaceutically acceptable base addition salts for ease of

adm ni strati on when aqueous sol utions of the subject conpound are
required. The Forrmula Il conpounds cargreact with basic materials such as
al kali metal - or alkaline earth netal hydroxides, carbonates, and

bi car bon n L . W L i_on, sodi um

car bonat %E aa lﬁlglgl%%m %t%c\)gexélﬂgg{%g%t@%tﬁ&% ‘”r‘Py“?J FOXi gbﬁ%ﬂ{ %ﬁ? ﬁlrgn hydr oxi de,
etc. to ﬁmmnmha&mﬂ&euti cally acceptable salts such as the corresponding
sodium potassium lithium or calciumsalt. The sodi um ang ‘ggl ssi um

salts are esp&bs %ﬂmgpu&ﬂép‘éwéaese@eaﬁﬂt@gnszybsmrﬁ@geds‘eﬂ TEHOES P KRS ng

sal ts arg; o Jr@RiNary$ lﬁﬂ‘#i‘éé(ﬂ a@@ncrﬁl?’ He%—lfbéﬂzbgg@hérgylﬁ%n%ﬂ@?&f ¢ am nes,

such as nethyl am ne yl'am ne, propylam ne ropyl amne, the four

i pr opyl ar no. H&“‘T?“Z’f"?‘““bf”’wh"g‘a“@p"“‘m““‘“ “”‘t““‘ed“‘l’?“é’“ﬁﬂf”ﬁi‘mm‘;“er. di ne,
[

mor phol | A EPTEVRTA R SToRARTE DRty bRt AP Sty et dhssigs Bl ai ne.

pyri di negojuiinodchBieaNte vaeis !, !Rﬁqz%qszbeﬁ% &4 yn@Rivte as REGGKLy . di et hyl -
or triethylamne, but cgartl culary | sog}ﬁopyl ami’ne and di et hanol’am ne. 30

Exanpl es definedaad &rip &H; Clno rmathansad fonylexe, qrririfueremethanpwilioaylpens  of

hal oamoni um salts, for exanple the tetramethyl ammoni um cation, the

tri met hyl benzyl ammni um cation, the triethyl benzyl anmoni um cati on, the WD
02/ 008848 yRaddSShame3142 8 tetraet hyl anmoni um cation or the

trimet hyl et hyl anmoni um cation, but also the anmoniumcation. The conpounds
of the present invgntion nmay @e pReépared by nethods weIQ ktbwn Rt o one of
ordinary gkill in tlhe art. Geeral ly, the N-[RBenzoyl]- hen ‘l onagpi*des of

5 Fornul & IR :
Rﬁg an appr l[@
%izalveasHlus

phenyl sul f ong

benzoi c aﬁ1. G

vari abl es R1, , ', R2Zb, R3, R3a, and R4 are as preV|oust deflned and
Zis OH d, B, nmethanesul fonyloxy, or trifluoronethanesul fonyl oxy. 10
Synt heti c Schene |

U

When Z is OH, the corresponding benzoic a01d 18 coupled to the

phenylsulfonamide under standard peptide coupling conditions well known to the skilled

15 artisan. Specifically, the phenylsulfonamide and the benzoic acid are coupled in the
presence of a peptide coupling reagent, optionally in the presence of a catalyst. Suitable
peptide coupling reagents include N,N'-carbonyldiimidazole (CDI), N,N'-
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC), and 1-(3-(1-pyrrolidinyl)propyl)-3-ethylcarbodiimide (PEPC).

20  Polymer supported forms of EDC (Tetrahedron Letters, 34(48), 7685 (1993)) and PEPC
(U.S. Patent #5,792,763) have been described, and are very useful for the preparation of

the compounds of the present invention. Suitable catalysts for the coupling reaction
include N,N-dimethyl-4-aminopyridine (DMAP). All of the reagents are combined in a
suitable solvent, typically dichloromethane, chloroform, tetrahydrofuran, dioxane, or
25  diethyl ether and are stirred for from 1 to 72 hours at a temperature of from ambient to
about the reflux temperature of the solvent. The desired product may be isolated by

standard extractive and crystallization techniques, and purified by chromatography or
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benzoic acid is coupled to the phenyl sul fonam de under standard peptide
coupl i ng wondiogdses s wel | known to the skilled 15 artisanprcspsor/isieally,

t he phenyl sul fonam de and the benzoic acid are coupled in the presence of a
pepti de coupling reagent, optionally in the presence of a catalyst.

Sui table peptide coupling reagents include N, N -carbonyldiimdazole (CD),
N, N - di cycl ohexyl carbodiin de (DCC),
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aci dLGjerasqa'evmeslydefun’md as conpounds where Z is chloro, brono,

met hanesul f onyl oxy, or trifluoronmethanesul 5 fonyloxy, in the presence of
an acid scavenger such as pyridine, triethylam ne, or a basic resin,

opti onal kynth&licttBeREgsence of a catalyst. The reagents are comnbi ned, and
products  1solatfed, essentially as described supra One skill ed in the art

woul d appr eci gte bhat conpou 4 Formula 11 X(i)s NHi y be
prepar ed qs i Iusmrat ed in S [ wpere Rii’l R2 RZaS R2h, , Rgx and
R4 are \\\Z' + HN ll N

R3

R2a

15 An appropriately substituted benzamidine is reacted with sulfonyl derivatives,
such as compounds where Z’ is chloro, bromo, methanesulfonyloxy, or
trifluoromethanesulfonyloxy, in the presence of an acid scavenger such as pyridine,
triethylamine, or a basic resin, optionally in the presence of a catalyst. The reagents are
combined, and products isolated, essentially as described supra.

20 The requisite benzoic acids, benzoic acid derivatives, benzamidines, sulfonyl
derivatives and sulfonamides are either commercially available or may be prepared by

methods well known to the skilled artisan.



10 as previously defined. Synthetic Schenme Il 2b ONH R4 R2b O NH R4 3a R
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appropri awelog/osishst i t ut ed benzam dine is reacted with sul fremgusSodensyati ves,
such as conpounds where Z' is chloro, brono, nethanesul fonyl oxy, or
trifluoronethanesul fonyl oxy, in the presence of an acid scavenger such as
pyridine, triethylamne, or a basic rggin, optionally in the presence of a
catal yst. The reagents are conbined, and products isol ated, essentially as
descri bed supra. 20 The requi si teplgﬁﬁﬁg}ﬁ ilds, benzoi c acid derivatives,
benzam di nes, sulfonyl derivativées and sul'fonam des are either
commercially avail abl e or nmay be2grdipenbetonititi hods wel | known to the
skilled artisan. WO 02/098848 PCT/ USO02/ 15142 10 PREPARATI ON 1

2, 4- di br omoben2&Alugipn & copresd) qyenige (%012 opppimpol) MaRydeus 2. 32 g, 25.9

0 . | . \ 7o i Chi
ol ut  on THCHAAENSEETE) O R RO L alp s SoBilo i Db 0 A °
sol ut iSon @f1 214597 o) aliiat omee. (A6sclutipn dfP.,Bdibrahpariline Ehg,d9Gusmol) in

di et hyl sul f oxi de. (3 . ded .d t he m xt :
R N I o NN
cool ed t OAf&Ghe additioh Neddnipl&d iR e ioWhYixiind R sAekiCr { B0 codidd tofd5¥€, dHgnut es

| ater, the reaction mxture is cooled to anmbient tenperature and extracted
with 1:1 @enyreated soalewibdhCl G0xmBDFine ypinutes ies thormriaumigant c | ayers
my . i ol L e il en BB L I MR RRMIT ISR 1 e
t o sild caTlgedonshin@h@xigagic &plys, arelvaihicd gvitd wixeh@ranel cadtsatuntedagueous 0- 5%
ethyl sodium chloride (100 mL), dried, concentrated under reduced pressure and the residue

subjected to silica gel chromatography, eluting with hexane containing from 0-5% ethyl

acetate. Fractions containing product are combined and concentrated under reduced

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

15 mp=76-78°C

FDMS: m/e = 261 (M™).

PREPARATION 2
2.,4-dibromobenzoic acid

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

25  chloroform containing 0.5% methanol and 0.1% acetic acid. Fractions containing product
are combined and concentrated under reduced pressure to provide the title compound
(0.81 g, 48% yield).
mp = 171-172°C
ESIMS: m/e = 279 (M*-1).

30



acetate. Fractions containing product are conbi ned and concentrated under
reduced pressure to provide the title conmpound (1.61 g, 31%yield). 15
np=76- 78GvOMRDMERS4%i | e = 261 (M+). PREPARATION 2 2, 4-di br ecohsnzaiie2 aci d 20
A stirred suspension of 2, 4-dibronmobenzonitrile (1.57 g, 6.0 mol) in
sulfuric acid (6 M 150 nL) is heated to reflux for 3 days. The reaction
m xture is cooled down to anbient tengerature and then extracted with
ethyl acetate (2 x 75 nmL). The conbined organic |ayers are washed with

wat er (100 nlL) and saturated aqugﬁﬁ } hl oride (50 nL), dried,
concentrated, then subjected to si ?ég%égpwc romat ogr aphy, eluting with 25
chl or of orm cont ai ni ng 0. 5% nethanalo-Aoidotdbdboicatid c aci d. Fractions

cont ai ni ng prqduct, are conbined concentrat ed .under, reduced pressure to
provi de the t?\@@ﬂ@a@sa amItlmtgiZa-gfgh@%%;?réﬂﬁrfﬂﬁﬁa&eeﬂrﬁ@aw%% MB: nnle
= 279 ( Mbirddd ice-sQolPnidahROGSA @4&1%9%%&%&%@& %5.&@?,%6 #ad 48%

2- brono-4-chl orobenzoic acid A sol ution of sodium ni rite (2.21 g) in water
(15 i) hydrabcedc eid (lfi0sel) i wates (liSPmeld). iThe reastibe thixtuxe igrstirred for 2 hr at

2- am no-4-c¢hl or gbenzoj cid (5.00 29.1 mol nd A48% dr gbrom ¢

2cid (2eBCar IRRIRRIa et it @bl o Girern Bt ST el MR, ™
at 0C angh0 @Lj."MePort the @bejIetioA Daddtvh the Rast@nlihix@ire @S all P (Warh thr oni de
(7.81 g) in water (20 ). Upon the conpletion of addition, the reaction

m xture P@bignt wmparafue gad i stisred pvpimaght. T et mExtygeds then gkiragtedywith
By . ot ! ; _
Svet nt o B AT bGREH TN Micfinl § THEDIAGLE LR ardidafBIn | g

sat ur@t eeataggtedagsesn dodiomcdil aided@00 2410, dhigd, calrcerttated omdee méduatd pressuds r
reduced %ruf sure chr omat ogr aphy,

el uting ec’f?ﬁl@e&?l&%ﬁ‘itegg%r. 121%1 Cﬁiéerf&? ¥ tﬁé% dntﬁll%ﬁg:%ldvl 1%161@3/«8%'8{9&1' c acid.
Fracti ongomenidl 1% R8Pt 0.89 acetic acid. Fractions containing product are
combined and concentrated under reduced pressure to provide the title compound (4.04 g,
59% yield).
15  mp=154-155°C
ESIMS: m/e =233, 235 (M"-1).

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

PREPARATION 5
3,4-dibromophenylsulfonamide
30 3,4-Dibromo-phenylsulfonyl chloride (20 mmol; Aldrich) is suspended in 40 mL
of 30% aqueous NH4OH, and the mixture is stirred. Acetone is added slowly,

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



conbi ned and concentrated under reduced pressure to provide the title
conpound (4.04 g, 59%yield). 15 np =154-155C ESIMS: in/e = 233, 235
(Mt-1). PRBRPABYSBEON 4 4-sul fanoyl benzoi ¢ acid net hyl est @eCTAG02/15142

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

chl orof orm net hanol (200 nL). (Trinethylsilyl)-diazonmethane is added as a
2.0 M solution in Hexanes (7.4 nL, 1428 mmol ) at anbi ent tenperature and
stirred for 5 mn. The solution is concentrated in vacuo, and the crude is

chromato e product
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and the AYStNf &1 ass%htdl% ?)3 'Jﬂ?estog‘ﬁés ?‘gﬁiﬁﬁﬂé’d S‘é?tmf@ratl%?“f gerﬂ%l‘@?e to form
a_NomogeagNs,anghi@ At Hh helhndlalsed WbsaAfd! ity 02/ 098348
PCT/ US02/ 15142 12 exotherm c, W th vigorous bubbling. The reaction is

stirried purifictiont EFPERaB1R, 814uitl6 (thrh)omgd6w7E§I -INBIP THelH & tHingresss
concentr vapor at r e the acetone, and a solid

f or ned. %hgd;s%eﬂoégic,ogme%?ﬂ %E%Q 62 3% ation, washed with water,
and_al | oved tQhétbbmgéM}dsUﬂ@RmtharION% 1S4 p@@a@éﬂ@kﬂﬁﬁlly%ﬂh&ﬂbedﬁf’t her 5

purlflcatlon ESIM5. 312, 314, 316 (M+ -1); np 169-171C, [it np 175-176C
Hunt r ess the ocadure ERREBARATIQN 53 Am Chem Soc. 1940, 62, 511-514. The

COMpOUNBRE. IR ATAT! O 013 e pr epa et eFSeT SikE SRR Do I (e
3-chl or ¢- 4#f | Uor o- phenyl sulHrodari de ESI M5 210 (M+ -1) (m/e)

6 3-chloro-4-fluoro-phenylsulfonamide ESIMS: 210 (M* -1)

7 4-iodo-phenylsulfonamide ESIMS: 284 (M* -1)

3,4-dichlorophenylsulfonamide ESIMS m/e 224(M--1;"C1,>CI)
8 and 226 (M'-1;°CL”’Cl) and 228
M-1;7'cL, ¥'cly

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

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

i1 3-trifluoromethyl-phenylsulfonamide ESIMS: 224 Mt -1)

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

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

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

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

10 PREPARATION 16
2-chloro-4-methylbenzoic acid
To 4-bromo-3-chlorotoluene (4.97 g, 24.2 mmol) in DMF (25 mL) is added

Pd(OAc), (0.54 g, 2.42 mmol), 1,3-bis(diphenylphosphino)propane (0.998 g, 2.42
mmol), triethylamine (12.5 mL) and methanol (12.5 mL). The reaction vessel is

15  evacuated and purged three times with carbon monoxide gas. A balloon filled with
carbon monoxide gas is used to maintain the carbon monoxide atmosphere. The reaction
mixture is heated at 80°C for 8 hr. After cooling H,O (50 mL) is added. The mixture is

extracted with hexanes (2 x 50.mL). The combined organic layers are dried over Na;SOy,



7 4-iodo-phenyl sul fonam de ESIMsS: 284 (M+ -1) 3, 4-dichl orophenyl sul fonam de
ESIMS W 224(M1 ; d, C) 8 and 226 (M-1;35C1, 37Cl) and 228 (M-1; 37C1,
37Cl) 9 awpsepsssps/| phenyl sul fonam de ESIMS ml e 198(M -1) PCO/US02/15142

4- et hyl phenyl sul fonam de ESIMS me 184(M-1) 11

3-trifluoronethyl -phenyl sul fonam de ESIMs: 224 (M -1) 12

3-fl uoro-phenyl sul fonam de ESIMs: 174 ﬁ?/& -1) 13 tol uene-3-sul fonam de
ESIMS: 170 (Mt -1) 14 3-bronophenyl sul fonam de ESIMs: 237 (M+ -1) 15

5 ont or o kg ifon ARGl an g Sirtias el bl i 2o ORI ASRET 88 24289
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oi | . El Mmtigitatg4s fofmed @8i0s filtgred. 1veeer ding 022, g (0% phiJchloro-4-
2- chl -4- hyl benzoat.e .(.1.,0 5, 3T 1 ) MeOH (5 mL
ang HgrOO(]??%m%#ﬁfg{quggéggselgoéﬁdL%WF é’”/%iﬁrzﬁl)fb?s@) ﬂ%ﬁ”}\l he ’3r7e<13?(':ti on( :

m xtamoe is heated at 50 C for 2.5 hr, cooled to roomtenperature, then
guenched with 5N HO (3.24 nL). The mixture is concentrated to renove the
THE and MeOH. A white precipitate TREPBORAIIONAT is filtered. After drying,

(()N?Zi gSE]lg)OOa/?]dobi- ?MQQ%;%%@MW&M@JH&M ated. ESIMS mle 169
4-Hydroxyphenylsulfonamide (3.46 g, 20 mmol) is dissolved in DMF (40 mL) and

treated with tert-bljtyl—dimethylsilylchloride (3.31 g, 22.0 mmol) and imidazole (1.50 g,

15  22.0 mmol) at roorh temperature. After 20 hr, the reaction mixture is diluted with EtOAc
(100 mL) and washed with 1.0 N HCI (2 x. 50 mL). The organic phase is dried (MgSO4),
filtered, and concentrated to yield an oil. The crude oil is purified by Biotage column
chromatography (40M SiO; column, eluted at 75 mL/min with 1:1 hexanes:EtOAc). A
white solid is obtained (4.24 g, 15.4 mmol, 77%). ESI-MS m/e 288.1 (M" + H); mp 117-

20  118°C; IH NMR (CDCls) 8 7.78 (d, 2 H), 6.89 (d, 2 H), 4.86 (br s, 2 H), 0.97 (s, 9 H),

0.20 (s, 6 H).

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

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

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

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

To a stirring solution of the benzoic acid (1.25 eq) in dry dichloromethane (10

mlL/mmol), the phenylsulfonamide (1.0 eq) is added in one portion followed by EDC

(1.25-1.5 eq) and finally, N,N-[dimethyl]-4-aminopyridine (1.2 equiv). The mixture is

vigorously stirred under nitrogen for 16 hr, concentrated under reduced pressure, and the

residue partitioned between ethyl acetate and water. The organic layer is washed with IN

hydrochloric acid (4 times, 20 mL/mmol), then the combined aqueous phases extracted

with ethyl acetate (twice, 20 mL/mmol). The combined organic layers are finally washed

with water and saturated aqueous sodium chloride, dried over sodium sulfate and

concentrated under reduced pressure. The residue may be subjected to silica gel

chromatography or crystallization if necessary or desired.
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EXAVPLES 1-86 ard" prapiraarobeuostisrpyioaiondulionimife’ |, MRES) s M
procedur e. EXAVRLAL [MaSEcSBRMBEAR 11 BatRoroph&yeidiiohahiiee) MS(ES): 362 [M-HJ
N-[2,4-dichl orobenzayl ] - 3- br amophenyl sul fonami de MS(ES): 408 [MH - 2
N-[2, 4-(di cm or ofenzoyl | - 3. blshlvstbengeyli-dnani de MS( ESMS®ESY I6HM-HI3
N-[ 2, 4-di chf or ohenzoyl ] - 4- é%: . met hoxypphenyl sul f onam de 4
N-[ 2, 4-{di br omobdnzoyl ] - 4- nn”beté@y;(g e&x@?@%@%ﬁ%m de ESIMS: 434 (Mk+1) 5
N-[ 2, 4-di bronobe gy hldidrohbenzollaMnethdiphehWiutionambde y| pSevigl 434 fnaielyi de
s N-[2,4-dibromobenzoyl]-4-tert- ESIMS: 476 (M*+1)
butylphenylsulfonamide
6 N-[2,4-dibromobenzoyl]-4-chlorophenylsulfonamide | ESIMS: 454,456(M"+1)
. N-[2-bromo-4-chlorobenzoyl]-4- ESIMS: 388,390(M"+1)
methylphenylsulfonamide
8 N-[2-bromo-4-chlorobenzoyl]-4- ESIMS: 408,41‘0(M++1)
: chlorophenylsulfonamide
o N-[2,4-dichlorobenzoyl]-3-chloro-4- ESIMS: 380(M"-2),
fluorophenylsulfonamide 382(MP), 384(M*+2)
0 N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 373(M"-2),
chlorophenylsulfonamide 375(M"), 377(M"+2)
1 N-[2-chloro-4-bromobenzoyl]-phenylsulfonamide ESIMS: 372(M"-2),
374(M)
i N-[2-methyl-4-bromobenzoyl]-phenylsulfonamide ESIMS: 352(M™-2),
354(MH)
53 N-[2-chloro-4-nitrobenzoyl]-phenylsulfonamide ESIMS: 339(M*-1),
341QM*+1)
14 N-[2-chloro-4-bromobenzoyl]-4- ESIMS: 450(M*-3),
bromophenylsulfonamide 452(M'-1), 454(M'+1)
'5 N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 417(M*-2),
bromophenylsulfonamide 419(M")




6 N-[2, 4-di bronobenzoyl ] -4-chl orophenyl sul f onam de ESI MS: 454, 456( Mt+l ) 7
N- [ 2- br ono- 4- chl or obenzoyl ] -4- ESI Ms: 388, 390( M++1)

met hyl phewglogopdseham de 8 N-[ 2- br ono- 4- chl or obenzoyl ] - 4- BEITNIS02/15142

408, 410( M++1) chl or ophenyl sul f onam de 9

N-[ 2, 4-di chl orobenzoyl ] - 3-chl oro-4- ESIMS: 380( Mt-2),

fl uor ophenyl sul f onam de 382( M+), 384(Mtg2) 10

N-[ 2-chl or o- 4-ni trobenzoyl ]-4- ESIMs: 373(M+-2), chl orophenyl sul f onam de
375( M), 377(|\/Hr+2) 11 N-[2-chl oro-4-br ormbenzoyl] phenyl suI fonam de

N R TS S P B g T e R S e
ESI MS: [339( Mt- 1 K 13 341( fttordphenitbulfbiatnidél or o- 4- br omobenz692(M3- ESI MS:
450( Mt-[3)—brompphenyl syl f onam-de 452/ Me-1) - A54( Me+1 15 _
NIRRT et kol R IE S
ESI MB: [390(Me-2), fluorop oo SRl e L b ) al7 e TR ReoRRU)
N-[ 2- chll or o- 4- bif onobenz dy[}-elBero=Bbidiobéfi(yil4-3) , chl ofr oESIMS: 402(MMh2x dp
O ) O 8 el MR il
N- [ 2- mef hyT-4-n onobenzgypj_mgfh F@-‘b%?nobéﬁéé 44) et MO ST onan de
384(M+)| 2Q9N-[ 2- chl or o- 4-ni trobenzoy |- SI V5. 369 M+-1),
met hoxyjphenyl sul{f onam de Bmﬂv(omphenylsulfonarmde 384(M™)
20 N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 369(M*-1),
methoxyphenylsulfonamide 371(M™")
o1 N—[2—chloro—4-ﬁitrobenzoy1]—3,4- ESIMS: 407(M*-2),
dichlorophenylsulfonamide 409(M™), 411(M*+2)
- N-[2-methyl-4-chlorobenzoyl]-3- ESIMS: 342(M'—1),
chlorophenylsulfqnamide 344(M'-1), 346(M -1)
N-[2-methyl-4-chlorobenzoyl]-4- . ES Negative Ion MS
methylphenylsulfonamide | [M-H] ions observed:
23 , m/z 342(PC1L>Cl), m/z
344 (*C1,>’Cl) and m/z
346 ¢'c1, *'c).
N-[ 2,4-dichlorobenzoyl]-3,4- ES Negative Ion MS
o dibromophenylsulfonamide [M-H] ions observed:
‘ m/z 322 (PCl) and m/z
324 C7C)).
’s N-[2,4-dichlorobenzoyl]-3- ESIMS:
trifluoromethylphenylsulfonamide 395.9476/395.9469
o6 N-[2,4-dichlorobenzoyl]-3-fluorophenylsulfonamide ESIMS:
345.9508/345.9515
- N-[2,4-dichlorobenzoyl]-3-methylphenylsulfonamide ESIMS:
365.9734/365.9747




21 N-[2-chl oro-4-nitrobenzoyl]-3,4- ESINMs: 407( Mt 2),

di chl or ophenyl sul f onam de 409( Mt) ,
N- [ 2- met wD-04/0ed3kor obenzoyl | -
chor ophenyl sul f onam de 344(M-1),
-4-chl or obenzoyl ]-4- ES Negative lon M5 nethyl phenyl sul fonam de
344 (35C1, 37Cl) and niz

N-[ 2, 4-dichl orobenzoyl]-3,4- ES Negative lon M5 24

N- [ 2- net hyl

[ M H

346 (37Cl, 37Cl).

i ons obs

411 (M++2)
ESI MS: 342(M-1),
346( M - 1)

2

erved: 23 nmlz 342(35C1,;35C1), m z

2 PCT/US02/15142

di br ormphenyl sul f onam de [M H " ions observed: mnmlz 322 (35Cl) and mz 324
(37Cl)—25 N[ Z4-dich t E 6
trifl uoronet hyl phenyl SIFF%%E%PM §8%OB gy@éﬁ 9469 b6 SIMS m/e 386.0,
N-[ 2, 4- di chl or gbenzoyl ] - 3elilbtophepiaifphsmideonan de ES| BB7.934 . TROEBOE4S, 515
27 N-[[2, 4-%8 chllor obenzoyl ] - 3- et hyl phenyl sul f onani de E%é\/SgSCl_wB ey,
365. 9734/ 365. 9747 WD 02/ 098848 PCT/ US02/ 15142 17 I
N-[ 2- met hyl - 4- br orobenzoyl [ -4- ESIMS nle 386.0, chl prophe#gl sitfyonam de
387.9,| and 389.19 (M+-1. 28 79Br, 35C1; 79Br, 37Cl; |81Br, 37C1) 29
N-[ 2- net h)r%ﬂ- 4- b onoben26{3-uethyl-BSirMBobeizey386. 0 and | ESIMS m/e 366.0 and
met hyl phemA sul [f onam de 3680, (M--1: 79Br;. $1Br) + 1. 795 .81
N-[ 2- bf ono- 4- chfl or obenzoy™FHyIP %ﬁ IRfqngides 30 o) 431| §608-0 M-1; "Br; " Br)
f77193'|f3hy0§¥(éir bonyl phenyl svij3 epane-dechddtebéhzaylfal M- 1, 3bESIMSIAle 43630, 431
r; )
methyoxycarbonylphenylsulfonamide and 433.9 (M*-1; Cl,
% "Br;*’Cl, ”Br; *'Cl
81Br)
N-[2,4-dibromobenzoyl]-4- ESIMS m/e 473.8,
methoxycarbonylphenylsulfonamide 475.9, and 477.9 (M*-1;
31 98r. °Br- "°Br. $'Br: -
8181, *'Br)
N-[2-bromo-4-chlorobenzoyl]-3-methoxycarbonyl-4- ESIMS m/e 459.9,
methoxyphenylsulfonamide 461.9, 463.9 (M'-1;
%2 "Br, *Cl; ¥Br, *Cl;
SlBr, 37C].)
N-[2-bromo-4-chlorobenzoyl]-4-tert- ESIMS m/e 428.2,
butylphenylsulfonamide 430.2, and 432.2;
33 + 1. 190, 3507 81
(M™-1; ”Br, Cl; " Br,
»ct; ¥Br, Yl
N-[2,4-dibromobenzoyl]-3-methoxycarbonyl-4- ESIMS m/e 503.9, 506.0
a4 methoxyphenylsulfonamide and 508.0;
(M*-1; Br, "Br; *'Br,
79Br; 81Br, SlBr)
N-[2-methyl-4-bromobenzoyl]-3-chloro-4- ESIMS m/e 404.0,
fluorophenylsulfonamide 406.0, 408.00M*-1; Br,
. ¢l; ¥Br, ¥Cl; ¥'Br
37C1)




81Br) N-[2, 4-di bronmobenzoyl]-4- ESIMS W 473. 8,
nmet hoxycar bonyl phenyl sul f onam de 475.9, and 477.9 (M- 1;

31

79Br, 79Br;

798Br,

81 Br; 8wBro2/o8BB ) N-[ 2- br ono- 4- chl or obenzoyl ] - 3- net hoxy earhisoyisi42 ESI MS
role 459.9, methoxyphenyl sul fonam de 461.9, 463.9 (Mt-1; 32 79Br, 35Cl;
81Br, 35Cl; 81Br, 37Cl) N-[2-brono-4-chlorobenzoyl]-4-tert- ESIMS W
428.2, 33 butyl phenyl sul fonam de 43038, and 432.2; (M+1; 79Br 3501; 81Br,
35C1; 81Br, 3701 N-[2, 4-di bronobenzoyl ] - 3- nmet hoxycar bonyl -4- ESIMS nnl e
503.9, 506.0 34 net hoxyphenyl sul fonam de and 508.0; (M+~1; 79Br 79Br;
81Br, [79Br—81Br,—81Br) enzoyl = &h g =7 ' e
404. 0,| fl4grophenyl sulN %hét thi%%m Béﬁﬁggl?%( M’ - 95? g%é%zglg:@g}%gr
35C1; [81Br, 3701) VO 02/ G988H8nP6lfdua0Rdel 5142 18 36480.0 (M*-1; Br; *'Br)
N- [ 2- n -A- 478 0 and i dnnhegy! sul-foenam-de
480. 0 327 79Br . 81BA 2Tty hrpmebspzod) Br omobenz by FPIMS mAssafs! A 366. 1
and met hyl-pheny]|l suI f onam de, % l#(/ 16 d%QBr 81Br) 8.1 (M*-1: 79B SIB
N-[ 2, 4- di br onbbenzoyl ] - 4- ]i%gélg ﬁ %sd’lﬂ onami de ESI V5 r’r?e §41 d, r 3 38
and 545.9 (M- 1 N-9Bd-dibtemiober&biA] 4-id88phenglbBifonanBddBr ?ESIMS m/e 541. 9 543 9
and 545.9 (M'-1; "Br,
38 79B1'; 81BI‘, 79B1‘; SIBI',
81Br)
N-[2,4-dichlorobenzoyl]-4-iodophenylsulfonamide ESIMS m/e 454 (M-
1;*°C1,”°Cl) and 456 (M"
39 35 37
-1;7C1,”'Cl) and 458
o-1;7cy, P
N-[2-chloro-4-bromobenzoyl]-4- ES Negative Ion MS
iodophenylsulfonamide [M-H] ions observed:
40 m/z 498 (PBr,>Cl), m/z
500 (*'Br,>Cl) and m/z
502 ¢'Br, ).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
A1 methoxyphenylsulfonamide [M-H] ions observed:
m/z 338 (*°Cl) and m/z
340 (*'CY).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
” fluorophenylsulfonamide [M-HJ ions observed:
m/z 326 (*°Cl) and m/z
328 (Cl).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
bromophenylsulfonamide [M-H] ions observed:
43 m/z 386 (Br,*Cl), m/z
388 (*'Br,3CI) and m/z
390 (*'Br, *'C).




N-[ 2, 4-di chl or obenzoyl ] - 4-i odophenyl sul fonam de ESIMS me 454 (M 39 1,
35C1, 35C1) and 456 (M -1;35C1, 37Cl) and 458 (M _1;37Cl, 37C1)

N- [ 2- chl owo-040imsesrobenzoyl ] -4- ES Negative lon M5 i odopheaylssat/izamam de
[ MH - ions observed: 40 mlz 498 (79Br, 35Cl), nl/z 500 ("Br '15C,) and m z
502 (81Br, 37Cl). N-[2-nethyl-4-chlorobenzoyl]-4- ES Negative lon M 41
met hoxyphenyl sul fonam de [MH - ions gypserved: mz 338 (35Cl) and nz/z

340 (37Cl). N-[2-nethyl-4-chl orobenzoyl]-4- ES Negative lon M5 42

fl uorophenyl sul fonam de [ MH]- i ons observed: mz 326 (35C1) and mz 328

E)?Z%éhe%}jsuﬁggwjg%%gmyw C'ﬁ} ns o%@éf’z\?gcf%}%ggwe Uggg@f‘(g?ggf I,og%ﬁ) |z
388 (§1Br, 35C1) and niz y%ﬁén@ﬂsulf%ﬁ@ﬁi’de WO 02/ 0988481 PO TiohiSOR¥et&li42) 19
N-[ 2- net hyd- 4- ¢hl or obenzoyl ] met hoxy-4- ES Negative |on s 44
met hyl|phenyl sul|f onani de [ M H]- ions observed: niz 352"/@'3@’\/% Ghdndryz B854
(37C1)|. N-[2-mgt hyl - 4-chl or obenzoyl | - 3-chl oro-4- ES Negat i 37% VS
nmet hyl|phenyl sullf onami de [MH - ions observed: 45 rnfz 3563Fﬁ§01 35C1) .| mz
N-[2-methyl-4-chlorobenzoyl]-3-chloro-4- ES Negative Ion MS
methylphenylsulfonamide [M-H] ions observed:
45 m/z 356(*°C1,¥C), m/z
358 (**C1,>'Cl) and m/z
360 ('C1, *'CD).
N-[2,4-bis-trifluoromethylbenzoyl]-4- ES Negative Ion MS
46 fluorophenylsulfonamide [M-H] ion observed:
m/z 414.
N-[2,4-bis-trifluoromethylbenzoyl]-4- - ES Negative Ion MS
47 methoxyphenylsulfonamide [M-H] ion observed:
m/z 426.
N-[2,4-bis-trifluoromethylbenzoyl]-4- ES Negative Ion MS
48 methylphenylsulfonamide [M-H] ion observed:
m/z 410.
N-[2,4-bis-trifluoromethylbenzoyl]-4- ES Negative Ion MS
bromophenylsulfonamide [M-H] ions observed:
i m/z 474 (PBr) and m/z
476 (*'Bo).
N-[2,4-bis-trifluoromethylbenzoyl]-3- ES Negative Ion MS
.50 methylphenylsulfonamide [M-H] ion observed:
m/z 410.
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
trifluoromethoxyphenylsulfonamide [M-H] ions observed:
o m/z 392 (°C1) and m/z
394 'CY).




358 (35C1,37C1) and mz 360 (37C1, 37Cl).
N-[2,4-bis-trifluoronethyl benzoyl]-4- ES Negative lon M5 46

f | uor ophewglogoddsaranmi de [ M H - ion observed: mz 414. PCT/US02/15142
N-[2,4-bis-trifluoronethyl benzoyl]-4- ES Negative lon M 47

met hoxyphenyl sul fonam de [MH| - ion observed: rn/z 426.
N-[2,4-bis-trifluoronethyl benzoyl]-4- 7S Negative lon M5 48

nmet hyl phenyl sul fonam de [ MH - ion observed: niz 410.
N-[2,4-bis-trifl uororrethyl benzoyl] 4- ES Negatl ve lon M 49

(180} N (2.4 bl ot T EHI G SRR BB Ya s Negqt oo rt R s |7
met hyl phenyl sul f onam de [dveiibro haiylsmhlsﬁﬁmﬂd m z 410. [M-H]J ions observed:
N-[ 2- net hyl - 4- chl or obenzoyl ] -4- ES Negative lon M5 51 35
triflupron®t hoxyphenyl sul fonani de [ M H]- ions obser vehdn/z 46#£°655CPsmé1) and
7, 398 (310 o oo pemnis b g1l 20 g i
di chl orﬂolpt;gg/ljul f onarri de [ M H] i ons obser ved 52 iln/ z 4664'CBECIB5CLY,
N (2 40D s tr1 1) ot onet P YT TG ER e | ve (| orPVECBEvE fon MS
di f1 uof ophenyl sul f onam deg;fibidphedydhiehsgiayed: [M-HJ ion observed:
m/z 432.
N-[2-methyl-4-chlorobenzoyl]}-3-chloro-4- ES Negative Ion MS
fluorophenylsulfonamide [M-HJ ions observed:
54 m/z 360 (°CL>Cl), m/z
362 (°CLY'Cl) and m/z
364 C'c1, *7Q)).
N-[2-methyl-4-chlorobenzoyl}-3- ES Negative Ion MS
s methylphenylsulfonamide [M-H] ions observed:
m/z 322 (*°C1) and m/z
324 ¢'C).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
s 1odophenylsulfonamide [M-H] ions observed:
m/z 434 (*°Cl) and m/z
436 'C).
N-[2-methyl-4-chlorobenzoyl]-3,4- ES Negative Ion MS
. difluorophenylsulfonamide IM-H] ions observed:
m/z 344 *°CI) and m/z
346 ('C).
N-[2 A-bis-trifluoromethylbenzoyl]-3-chloro-4- ES Negative Ion MS
s fluorophenylsulfonamide [M-H] ions observed:
m/z 448 (°Cl) and m/z
450 C).




mz 432. N-[2-nethyl-4-chlorobenzoyl]-3-chloro-4- ES Negative lon M

fl uor ophenyl sul fonam de [MH - ions observed: 54 nfz 360 (35Cl1, 35Cl1), niz
362 (35CwBnon¥ssamd m z 364 (37Cl, 37Cl). N-[2-nethyl-4- ecrarsobenzoyl | - 3-
ES Negative lon M5 55 nethyl phenyl sul fonam de [MH - ions observed: mz
322 (35C1) and fra/lz 324 (37Cl). N-[2-nethyl-4-chlorobenzoyl]-4- ES
Negative lon M5 56 iodophenylsul fonamige [ MH - ions observed: mz 434
(35C1) and miz 436 (37Cl). N-[2-nethyl-4-chlorobenzoyl]-3,4- ES Negative
lon M5 57 difluorophenyl sul fonam de [ MH - ions observed: mz 344 (35Cl)

NegatiJe Ton V8| 55 N UorBEeR LU eBA ae RO A -1 ope ESeal08de™ My aas
(35C1) |and mz (450 (37Cl) flud¥opReiyR9B8HamideT/ US02/ 151AZM-+H" ions observed:
N-[ 2- chl or 694- mgt hyl benzoyl ] - 3-chl oro-4- ES Positive lon M5 ..
f1 uor ophenyl sul flonanmi de [ M+H] + i ons observed: 59 zn/} 86363 G5 pndfuc ny z
364 (37Cl). N[Z-nethyl-4-chlorobenzoyl]-phenyl sul f onam de 3@3(33@5{ tive jlon
M5 60|]MtH + ians observed: mlz 310 (3501) and mz
N-[2-methyl-4-chlorobenzoyl]-phenylsulfonamide ES Positive Ion MS
6 [M+H]" ions observed:
m/z 310 (°C1) and m/z
312 ¢'C).
N-[2-methyl-4-bromobenzoyl}-4- ES Negative Ion MS
61 ethylthiophenylsulfonamide [M-H] ions observed:
m/z 412 (Br) and m/z
414 (*'Br).
N-[2,4-dichlorobenzoyl]-4- ES Negative Ion MS
ethylthiophenylsulfonamide [M-H] ions observed:
62 : : m/z 388 (°CL>Cl), m/z
390 (°C1,Y’Cl) and m/z |
392 ('c1, *c).
N-[2,4-bis-trifluoromethylbenzoyl]-4- ES Negative Ion MS
63 isopropylphenylsulfonamide [M-H] ion observed:
m/z 438.
N-[2-chloro-4-bromobenzoyl]-4- ES Negative Ion MS
isopropylphenylsulfonamide [M-H] ions observed:
64 m/z 414 (PBr,”Cl), m/z
416 ('Br,”>Cl) and m/z
418 *'Br, 7'Cl). -
N-[2,4-dibromobenzoyl]-4-ethylphenylsulfonamide ES Negative Ion MS
[M-H] ions observed:
65 mlz 444 (°Br,”°Br), m/z
446 (Br,'Br) and m/z
448 (*'Br, *'Br).




312 (37Cl). N-[2-nethyl-4-bronmobenzoyl]-4- ES Negative lon M5 61

et hyl t hi ophenyl sul fonam de [MH " ions observed: mz 412 (79Br) and m z
414 (81Brwo oblopsB4st- di chl or obenzoyl ]-4- ES Negative | on MSPCT/US02/15142

et hyl t hi ophenyl sul fonam de [ MH - ions observed: 62 mz 388 (35C1, 35C1),
mz 390 (35C1,37Cl) and rn/z 392 (3701, 37C1).
N-[2,4-bis-trifluoronethyl benzoyl]-4- 5SS Negative lon M5 63

i sopropyl phenyl sul fonam de [ MH " ion observed: mz 438.

N-[ 2-chl oro 4- brormbenzoyl] 4- ES Negatlve lon M5

o O Tote e A R o1 T AT

N-[ 2, 4t di br orobhenzoyl ] - 4- et @Mhﬁmhﬁwam de ES Nngﬁ\t’ﬂ}\l]eldn@@bﬁ@ved[ MH "
i ons opseroped: |65 mz 444 (79 QBr) mz 446 (79Bf, 8188) and mz 448
(81Br,| 81Br). WD 02/098848 PCT/ US02/ 15142 22 'm/z 380 ( Br) and mi/z

N-[ 2- met hyl - 4- br onobenzoyl ] -4- ES Negative lon M5 66 ).
et hyl phenyl sul flonamide [MH|" ions observed: mz 380 (798r% J na/z |382
(81Br)} N-[2, 44di br om)bewzmﬂ Brb%om%nli@ﬁl]-m ve lon MS| ES Posmve Ton MS
i sopropyl phenyljsul f onam de HL+ i ons observed:

1sopropy1 enylsulfonamide [M+H]" ions observed:

67 m/z 460 (°Br,”Br), m/z

462 (Br,*'Br) and m/z
464 (*'Br, ¥'Br).

N-[2,4-dichlorobenzoyl]-4- ES Negative Ion MS

=
N

isopropylphenylsulfonamide [M-H] ions observed:
68 m/z 370 (°C1L,*CY), m/z
| 372 (¥C1L,¥Cl) and m/z
374 ¢'cy, F'cl).
N-[2,4-dichlorobenzoyl]-4-ethylphenylsulfonamide ES Negative Ion MS
[M-H] ions observed:
69 m/z 356 (°CL¥CY), m/z
358 (**C1,"Cl) and m/z
360 (', *'C).

N—[2—methy1—4-—chlorobenzoyl]~4- ES Negative Ion MS
ethylphenylsulfonamide [M-H] ions observed:
70 m/z 336 (°C1) and m/z
338 (*'Cl).
N-[2-chloro-4-bromobenzoyl]-4- ES Negative Ion MS
ethylphenylsulfonamide [M-H] ions observed:
71 m/z 400 (PBr,Cl), m/z
402 (*'Br,”Cl) and m/z

404 1By, Y'C1).




67 nz/z 460 (79Br,79Br), ni/z 462 (79Br,81Br) and mz 464 (81Br, 81Br).
N-[ 2, 4-di chl orobenzoyl ]-4- ES Negative lon M5 i sopropyl phenyl sul fonam de
[ MH - iowe oebsssus/ed: 68 mz 370 (35C1,35Cl), mz 372 (3PCI/B9Z1314and ni z
374 (37C1, 37Cl). N [2,4-dichlorobenzoyl]-4-ethyl phenyl sul fonam de ES
Negative lon M5 [MH)- ions observed: 69 mz 356 (35Cl1, 35C1), mlz 358
(35C1,37C1) and mlz 360 (37Cl, 37Cl). 23N-[ 2-net hyl - 4-chl orobenzoyl ]-4- ES
Negative lon M5 70 et hyl phenyl sul fonam de [ M Hf ions observed: mz 336
(35C1) and miz 338 (37Cl). N-[2-chl oro-4-bronobenzoyl]-4- ES Negative lon

Mz 402] (B16r 33C1) and WE ROT COLB AN w0 02/ POuR T8 eI LSR5 |42
23 N-[ 2t br ono- 4-(chl or obenz eytylphénylsidfddegsdé ve | on M5 [ NH]J ions observed: m/z
(8151 3bCh) Hind iz 404 (816r. 37C1) . N[ 2" br oo 4- LML gercUyn 42 £S
Negative lon M5 |[Misopropyl phenyl sul fonam de H - ions (@%?5@1?5% 2404
¢'Br, 7).
N-[2-bromo-4-chlorobenzoyl]-4- ES Negative Ion MS [M-
isopropylphenylsulfonamide HJ ions observed: m/z
73 414 (PBr,Cl), m/z 416
('Br,C1) and m/z 418
¢'Br, 'Cl).
4 N-[2-chloro-4-iodobenzoyl]-4- ESIMS mv/e
azidophenylsulfonamide 460.9 M-1)
N-[2-methyl-4-chlorobenzoyl]-4- ES Positive Ion MS
methylthiophenylsulfonamide [M+H]" ions observed:
75 , m/z 356 (°Cl) and m/z
358 (*'CI).
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS [M-
trifluoromethylthiophenylsulfonamide H] ions observed: m/z
76 408 (®Br,”Cl), m/z 410
(*'Br,Cl) and m/z 412
¢'Br, >'C).
N-[2-methyl-4-chlorobenzoyl]-3- ES Positive Ton MS
- trifluoromethylphenylsulfonamide [M+H]" ions observed:
m/z 378 (°C1) and m/z
380 'Cl).
N-[2-methyl-4-bromobenzoyl]-3- ES Positive Ion MS
8 trifluoromethylphenylsulfonamide [M-+H]" ions observed:
m/z 422 ("Br) and m/z
424 *'By).




73 414 (9Br,35C1), mz 416 (81Br,35Cl) and nmlz 418 (81Br, 37Cl). 74

N-[ 2- chl or o- 4-i odobenzoyl]-4- ESIMS nie azidophenyl sul fonam de 460.9 (M1)
N- [ 2- met wD-04/0ed3uor obenzoyl ] -4- ES Positive lon MS PCT/US02/15142

met hyl t hi ophenyl sul f onam de [ MtH] + i ons observed: 75 mz 356 (35Cl) and
mz 358 (37Cl). N-[2-nethyl-4-chlorobenzoyl]-4- ES Negative lon M5 [M
trifluoronethylthiophenyl sul fonam de bjf" ions observed: mz 76 408

(79Br, 35Cl), mz 410 (81Br,35Cl) and niz 412 (81Br, 37Cl).

N-[ 2- net hyl - 4-chl or obenzoyl] 3- ES Positive lon M 77

trifl yoromethyi plTen JjopsET ved and
mz 380 (37Cl). 2[2 Eoﬁ%@ﬁ@%n\%@h 15’%‘;‘/) 34) ES Posi ST ﬁloéni ;@fg 78
trifl doromet hyl phenyl sul fr@d’lhiﬁplﬁ;kﬁ [sMebflamidens obser ved:[M+H]? idi2ébséri@8r ) | and
mz 424 (81Br). WO 02/098848 PCT/ US02/ 15142 24
N-[ 2-tri f1 uor omet hyl - 4- net hyl benzoyl ] -4- ES Positive |on MYz 388
nmet hyljptenytsulfomamde [IVFFHJ F T onm opbserved: mzZ 3587 ( B
2,4~y ohl or obenzoyl ] -3 lggg@g@yutg 80 7.68 1 7 2R CPEI)
met hoxly pheoy! s TI| f onani de 3 80 (s, 7.68 —7.15 (m, 7 H);
methoxyphenylsulfonalmde
3.80 (s, 3 H).
81 N-[2,4-dichlorobenzoyl]-4- ‘ ESI-MS m/e 395.9
trifluoromethylphenylsulfonamide M*-H)
% N-[2,4-dichlorobenzoyl]-4- Mp 155-157 °C; ESI-MS
hydroxyphenylsulfonamide m/e 344.0 M*- H)
83 N-[4-Bromo-2-methyl-benzoyl}-3,4-dimethyl- MS (ES):
phenylsulfonamide [M-HT 379.9943
84 N-[2,4-Bis-trifluoromethyl-benzoyl]-3-fluoro- MS (ES):
phenylsulfonamide | [M-HT 414.0049
EXAMPLE 85
N-[2-chloro-4-bromobenzoyl]-4-chlorophenylsulfonamide
5 An 8 mL reaction vial is charged with 2-chloro-4-bromobenzoic acid (0.39 mmol,

1.5 eq) and 2.0 mL of dichloromethane. A stock solution (4.0 mL) containing 4-
chlorophenylsulfonamide (0.26 mmol, 1 eq) and N,N-[dimethyl]-4-aminopyridine (48 mg,
0.39 mmol, 1.5 eq) in dichloromethane is added, followed by 0.261 g carbodiimide
polystyrene resin (2.0 mmol/g, 0.52 mmol, 2.0 eq, Novabiochem) and the vial is capped
10  androtated. After 72 hr, 0.77 g sulphonated polystyrene resin (MP-TsOH) is added (1.53
mmol/g, 1.17 mmol, Argonaut). After about 18 hr the reaction mixture is filtered and
concentrated under a stream of nitrogen. The residue is subjected to reverse phase HPLC;
CombiPrep column, YMC ODS-A 20X50 mm column with 5 micron, C18, 120
Angstrom pore size, gradient: 5% to 95% CH3CN/0.01 HC1 aqueous solution. Fractions
15  containing product are combined and concentrated under reduced pressure to provide the
title compound.
ESIMS: m/e = 408(M*+1), 406(M*-1), 410(M"+3).



81 N-[2, 4-dichl orobenzoyl]-4- ESI-M5 nfe 395.9

trifluoronethyl phenyl sul fonam de (Mt - H) 82 N[ 2, 4-dichl orobenzoyl]-4- M
155- 157 GyvomsdsB hydr oxyphenyl sul f onam de nie 344.0 ( M-PCH)USBB15142

N- [ 4- Br onp- 2- net hyl - benzoyl ] - 3, 4-di nethyl - M5 (ES): phenyl sul f onam de

[ MH - 379.9943 84 N[2,4-Bis-trifluoronethyl-benzoyl]-3-fluoro- M5 (ES):
phenyl sul fonam de [MH - 414.0049 BEXMPLE 85

N-[ 2- chl or o- 4- br onobenzoyl ] - 4- chl or ophenyl sul fonam de 5 An 8 nlL reaction

20 miof di ontor e Bl AR ke o tabsld BRiengta °¥ °

chl or oplExayiptaigs. onani de (0.26 nmmol, 1 eq) and

N, N- [ di bet Ig'ujl_'lr. 1-_a mmp\/rlﬂl ne (AR Ay, 039 mmpl| 1.5 nn\ in
di chl or[B%AMBIH i s added, foll owed by 0.261 g car bddi Mﬁsa§pe%@l Dateyr éne
resin (2.0 | {g, 0.52 rrrml g , Novabi ochen) |and the,yi, is capped
10 and |[rotated. | After 72 hr, O. 'f g sul phonat ed pollystyren reS| n (I\/al TsOH)
i s addgd (]%53 mrol / g, N-[2A-dioklorobdngoiiatst ). Aft el aBSIMISABIAMI t1he
reactign ture is flltere and oncentr at ed under a stream of nitrnogen.
The redidue is $ubject ety W@Oﬂ?@&"ﬁﬁé@e HPLC; Cq)nbl Preff# MTT* , YMC
ODS- A 20X50 mm ¢ol urm W 2o L ATofSh 4120 ANg3TT gETNIST &7 S
gradient: 3% to|95% CHSCI\l/r[O 01 HC1 gnéoggus sol uti on. ]e—r acti orﬁ 2)
cont ai ni ng prod JCt are mﬁbﬂthwhaqdlsuéfonmmder ated under r 3th{dEe L pr ess ire to
pr ovi de—the—t+tte-—comm VS "98“.\/.“1*" mg—”ﬂ‘ 1) 4‘7 V\ﬁ +3) .
WD 02/ (98848 PCJT/ US02/ %&5“1@’%" %%“2825‘3?16‘86%5 of nESE\? MMy e
preparegd essentially as d&&g{phg%qsdmna@@npl e 85. EXAMPLEgdkes1Spect nal
Data # Product!(me) 86 N dichl or obenzoyl ]1-4- ESI MS: 342£M+ 1),
met hyl phen%lgsul { onam dd234di¢iNprobpnzoyl]-3-chloro-4- ESIMS: 378(M"+1),
methylphenylsulfonamide 376(M*-1), 380(M+3)
90 N-[2-methyl-4-chlorobenzoyl]}-3- ESIMS: 388(M"+1),
bromophenylsulfonamide 386(M*-1), 390(M*+3)
of N-[2.,4-dichlorobenzoyl}-4- ESIMS: 346(M*-1),
fluorophenylsulfonamide 348(M"+1)
o N-[2,4-dichlorobenzoyl]-3,4- ESIMS: 398(M"+1),
dichlorophenylsulfonamide 396(M*-1), 400(M*+3)
03 N-[2-methyl-4-chlorobenzoyl]-4- ESIMS: 342(M*-1),
chlorophenylsulfonamide 344(M*+1)
o4 N-[2,4-dichlorobenzoyl]-4-bromo ESIMS: 408(M+1), 406
phenylsulfonamide (M-1), 410(M+3)
o5 N-{2,4-dichlorobenzoyl]-4- ESIMS: 422 (M-2), 424
methylsulfonyloxyphenylsulfonamide M), 426 (M+2)
N-[2,4-dichlorobenzoyl]-4- ESIMS: 412 (M-2), 414
96 trifluoromethoxyphenylsulfonamide M), 416 M+2)
N-[2,4-dichlorobenzoyl)-4-methoxy-3,5- ESIMS: 368 (M-2), 370
97 dimethylphenylsulfonamide M), 372 M+2)




87 N-[2, 4-dichl orobenzoyl]-4- ESIMS: 374(Mt-1),

nmet hyl t hi ophenyl sul f onam de 376( Mt+1) 88 N-[ 2, 4-di chl or obenzoyl ]-4-tert-
ESI M5: 38wONRAO4I8848 but yl phenyl sul f onam de 386( M++1) 89  PCT/US02/15142

N-[ 2, 4-di chl or obenzoyl ] - 3-chl oro-4- ESI M5: 378( Mt+1) ,

met hyl phenyl sul f onam de 376( M+ 1), 380(Mt+3) 90

N-[ 2-met hyl - 4-chl orobenzoyl | - 3- ESI Mg: 388(M++1), brnophenyl sul f onam de
386( M+-1), 390( M#k+3) 91 N-[2, 4-di chl orobenzoyl ]-4- ESIMS: 346( M+-1),
quorophenyIsquonanlde 348(N%+1) 92 N—[2 4- dichlorobenzoyl]-3,4- ESI MS:

398( Mr+1)—di—¢htorophe rat (V=1 400G 3) @
N-[ 2- jret hyd - 4-ichl orobeﬁgg@zﬁdl [l E@ﬁ %42( M- 1), E§n%[$0%’f1le &R onani de
344( ME+l ) 94 [ 2, 4- dirgdthyd gyyllguifémhﬁﬂgo ESI M5: 408(Mn), 406
phenyl‘ ide (M1) 410( 3) 95 Ne[2 4-dichliorobenzovll-4- ESLIVE: 422
(M 2) 42@% melt hyl sJMﬂ%nlgwmﬁ}wemywhylbpnmé]ﬁ-de (M ESBIS: ¢324-1), 432
N-[ 2, 4- di €hl orjobenzoyl ] W 414 96
trifl goronet hoxyphenyl su]ﬁf)mﬁ x%gsmté 16 (I\/Hr2) (M+1)
N-[ 2, 4-di chl orjobenz ow-[2-fhetiBl-Ad¥mdbénzo@PUMS. 368 ERIME: 4RVOI-39,432
di net hyl phenylisul f onam de (M, 372 (M2 V\D 02/ 098848 PCT/ USQ2/ 15142 26 98
N-[ 2, 4- dil®RI orjobenzoy| | brpmaopemdsulignami 373 (M-1), 434 (M+1)
di et hyl am nophenyl sul fonam de (M 99
N-[2,4-bis-triffl uoronethyl benzoyl]-4- ESIMS: 430 (M 1), 432
chIorophgg¥lsulfondﬁﬂﬂemkkhﬂ9Mﬁbb¢ﬂeﬂ$nhyknd—bronDbenzoyI]-4- ESIMS. 430
(M3), 4 100 bronmopheny]| sul f e (M1), 434 ( )
[ 2- chloro- 4-nijtrobenzoyl ] ﬁl I\ﬁgﬁ\“%% <M"1)
™ N—[2-chloro-3-methylbenzoyl]—4— ESIMS: 342 (M-1) 344
chlorophenylsulfonamide M+1)
103 N-[2,4-dichlorobenzoyl]}-4- ESIMS: 373 (M-1) 375
nitrophenylsulfonamide (M+1)
104 N-[2-methyl-4-chlorobenzoyl]-3,4- ESIMS: 378 (M+1) 376
dichlorophenylsulfonamide (M-1) 380 (M+3)
105 N-[2-methyl-4-chlorobenzoyl]- 4-tert- ESIMS: 364 (M-1) 366
butylphenylsulfonamide M+1)
N-[2-methyl-4-chlorobenzoyl]-3-
106 ESIMS: 333 (M-1)
cyanophenylsulfonamide
N-[2,4-dichlorobenzoyl]-4-[1,2 4]triazol-4-yl-
107 ) 395 (M)
phenylsulfonamide

EXAMPLE 108
N-[2 4-dichlorobenzoyl]-4-(1-methylsulfanylo-phen-4-yl)phenylsulfonamide

5  Step A: Procedure for activation of the resin

The Rink amide resin (CA Novabiochem, 0.53 mmol/g) was suspended in a 30%
solution of pyridine in DMF and stitred at room temperature for 3 hours. The mixture was
filtered and the resin was washed twice with DMF and then, alternatively with CH,Cl,
and MeOH. The activated resin having a free amino group was dried and used without

0  fuorther purification.



phenyl sul f onam de ESIMs: 357 (M 1) 102 N-[2-chl oro-3-nethyl benzoyl ] - 4-
ESIMS: 342 (M 1) 344 chl orophenyl sul fonam de (Mt1l) 103

N[ 2, 4- diwDloongdsehzoyl |- 4- ESIMS: 373 (M 1) 375 nitrophemgirasot/ofaan de
(Mt1l) 104 N-[2-nethyl-4-chl orobenzoyl]-3,4- ESIMS: 378 (M+l) 376

di chl orophenyl sul fonam de (M 1) 380 (Mt3) 105

N-[ 2- met hyl - 4-chl orobenzoyl ] - 4-tert- BSIMs: 364 (M 1) 366

but yl phenyl sul f onam de (M+1) N-[2-nethyl -4-chl orobenzoyl]-3- 106 ESIMS: 333

(M1) cyanoph ] | | =A==k

T o) agor - S RElkARERTLATASS Rt G BLBBRRAN Gl sy Gl THE

N-[ 2, 4- di aid Br;N@rgpWHoddpichyrelfdnantdd (3o land PMAP4eathlyihanylmsuThenam de 5
Step A: Prqocedure for activation of the resin The Rink amde resin (CA
Novabi och&HHeN Was HIFFA ernight & rrase eengratyre al gy xturg wasit Wr@raneﬁlq #ie in
DVF and st t ¥ ' filtered
ond the r o2t BRAIERAM by TRl IR alOUOHTHE S iodbheM bt BRIk | e 2
and Me®OH. rébimew acdriodatneldr vasiom. havi ng a free am no group was dried and used

without O further purificatian. 2/.098848 PCT/ USO 142 The Rink
ani de-resin- (0158 SPPR PR 4SO R SRR RRIE Rk TR (LTLTBER T and
ELSN (4 efimolo] WE@pRaITAHEANAGISIR: ok €0q) Al RIVAPCAaiaal oo adrmknt )
The solution was stirred overnight at roomtenperature. The m xture was
filtered Baldpdive apatafe§0-5\08s Wirkesmbgd iogethenand suspondgdin 7 gpp ofipmasgeNMeOH.  The

T L oSoR e I REE Fs t h  SE MR EGES T R o
10 24 hours. Then, the resin was washed twice with 5 mL of a mixture dioxane/water 6:1 and
then six times with CH,Cl, (7 mL) followed each time by MeOH (7 mL).

3 mL of a 95% aqueous solution of trifluoroacetic acid were added to the resin
previously dissolved in 3 mL of CH,Cl;. The mixture was stirred for 30 min at room
temperature, filtered as described above. The 4'-methylsulfanyl-biphenyl-4-sulfonamide

15  was employed without further purification. -

To a stirred solution of 2,4-Dichloro-benzoic acid (1.25 eq) in dry CH,Cl, (10
mL/mmol), 4'—Methylsulfanyl-biphenyl-‘4-sﬁlfonamide (1.0 eq) was added in one portion
followed by EDC (1.25 or 1.5 eq) and finally, DMAP (1.2 equiv). The mixture was
vigorously stirred under nitrogen for 16 hours, then evaporated in vacuo and the residue

20  partitioned between EtOAc and water. The organic layer was washed with 1IN HCI (4
times, 20 mL/mmol), then the aqueous phase was extracted with EtOAc (twice, 20
mL/mmol). The combined organic layers were finally washed with water and brine, dried
over Na;SO4 and concentrated in vacuo. The crude product was purify by silica gel
chromatography using the appropriate eluent afford the title compound.

25  ESI-MS (M'-H) 450.9870 / 450.0. '

EXAMPLE 109
N-[2,4-dichlorobenzoyl]-4-3’-acetyl-biphenylsulfonamide
A suspension of 4-iodophenylsulfonamide Rink resin (0.26 mmol, 0.53 mmol/g),
30  3-acetylphenyl boronic acid (2 eq) and 2,4-dichloro-benzoic acid (1.25 eq); were used
essentially as described in Example 108 to prepare the title compound.
ESI-MS (M*-H) 447.0099 / 446.0.



mol / g), Methyl sul fanyl - phenyl boronic acid (2 eq), potassium carbonate (6
eq) and the Palladiumacetate (0.5 eq) were m xed together and suspended
in 7 nL ovoazmwdssisire di oxane/water 6:1. This m xture wasPogaiser1iim an
Argovant (r) QUEST(r) 210 at 100C for 10 24 hours. Then, the resin was
washed twice with 5 nL of a m xture dioxane/water 6:1 and then six tines
wth CH2C12 (7 nmL) followed each tine By MeCH (7 nmL). 3 nL of a 95% aqueous
solution of trifluoroacetic acid were added to the resin previously
dissolved in 3 nL of CH2Cl2. The m stirred for 30 mn at room
tenperature, filtered as describe %%%Igfg\iﬁ%

4' - et hyl sul fanyl bi phenyNa{Z4amﬂﬂmbmzdyl]pH351yWaH’ommH®yed wi t hout further

urification. stirred so] ution of chl Nnzoi ¢ aci 1.25 e
o dry CH2C12 ”(F@@Hnefmr phenylgulfapankge @hiﬁ H«'%M?«S %pa(iéﬁgpotaw%lew 8}(3ﬁ‘t8e (1‘%
eq) was agged .78 1ﬂq0b'n9ﬂd10§(8{e| 19%&1%1%0@% e Ol %@hl@fobln P@&)loﬁﬂ@ finally,

DVAP (1.2 equiV). e mxture was Vvigorou stirred under nitrogen for 16
hours,5 t héhl?emahaorlaiOedL) ril“hcanmalramjwam@drtesci:fdusnﬁler marpgftrtﬂoorhéljr bEhereen

Et OAc and water. The ni c Cl (4 i mes, 20
o eon) xRt s et B Y BooiRE) PRRR e D shritigork el 5

m./ nmol ) . th}@c}ﬁ@ﬂ@hdi@Chnﬂreﬁﬁﬁdt@di aues $v1ﬂ¥5éfcl§/lfabéi§tb| th%@rh@ﬂe&\feﬁh | Wetagy and
brine, dried over Na2SO and concentrated in vacuo. The crude %Eoduct was

purify bylaypnsmceawgséned v Hr sehatted aqlsays sesiivrg chleadeysisicd piverrodivan sidrate aifd or d
the titl _e Q@un%r?edﬁié%ﬁ@ sshuldh ol_é%w POt/ e s c?regfd Eted 49

N-[2,4-dicC oro enzo -ace I'p enyI sul’fonam de A suspensi on of
4- 1 odiaph esmbs gélfohnﬁmtdgaﬁhyn klutieg wmth(cﬂc}ﬂ@rormsdiane Ooi Biningfkdrg ;5% a&thanol

3-acetylp bor oni.c 2 e 4-di chl or o-benzoi ¢ acid 25 eq);
wer e usedE 1ag g%srﬁqngqnplpg éﬂ i“gé?& eé?é?ﬂﬁP’écefgéteflSn frdpdicad pigs r?t l e
conmpound. 4 M@t&é\ﬁﬂé—goﬂlﬁm@wg / 446.0. WD 02/098848 PCT/ US02/ 15142 28
EXAMPLE 11 N- [ 2, 4-di chl’'or obenzoyl ] phenyl sul fonam de To a m xture of
pheny! sul MSEM: d@l/€(€32%9r€M++1)2327_LQ (M)-1and pot assi um carbonate (0.2 nol;
27.6 g) in 500 nL dioxane is added dropw se 2, 4-di chl orobenzoyl chloride

15 EXAMPLE 111
N-[2,4-dichlorobenzoyl]-4-chlorophenylsulfonamide
A mixture of 4-chlorophenylsulfonamide (0.1 mol; 19.0 g) and 2.4-

dichlorobenzoy! chloride (0.12 mol; 16.8 mL); the title compound was prepared
essentially as described in Example 110.

20  MS(ES): m/e =363.9 M+)
EA: Calculated for C13HgCIlsNOsS: Theory: C, 42.82; H, 2.21; N, 3.84. Found: C,
42.56; H, 2.14; N, 3.76.

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

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



5 (0.13 nole; 18.0 nL). The m xture is warnmed to reflux under nitrogen for
16 hr. The reaction is then diluted with water (500 nL), neutralized to pH
5 with cowoenwssatted hydrochloric acid, and extracted 3 tipoceaSae/ii4et hyl
acetate. The conbined ethyl acetate |ayers are washed with saturated
aqueous sodium chloride, dried over sodiumsulfate and concentrated under
reduced pressure to a white solid. Thegsolid residue is subjected to 10
silica gel chromatography, eluting w tﬁ di chl oronet hane contai ning from

0- 5% et hanol Fractio s cont i ni ng

duct
concentr dubg e e alauH R E T pRuenecc e BT Bffine. weces):
e = 32%1agat(1é\ﬂtlbﬁ A. Oqgfde% A éﬁ“@l@)(m éﬁmﬁ%ﬁ@e@ﬁaﬁ ltlonce) The reactmn

N-[ 2, 4-di chl orobenzoyl ] - 4- chl or ophenyl sul fonam de A m xture of
4-chl or o@mquzitmalgbcmﬁnmd@ CGOﬂSF@J Thdium)is sivted2yntil di retdhes olovenz oy |

chlori de 16. 8 t|tIe co re ared essenti al |
e sy iy et fanle vt NeipeswRpEr R0 3ga) Shelios BRAR Lty at cd { or

glﬁ&% 3 _ tedﬂé%%ﬁl\?gl_vg@a 11%1@12(301710 rdL Y dried\with affydrE@UNGS O filtefedt RE

N- [ 2- chi e Washedb’elﬂz@mﬂ] acatamza@oprh)e KHedilirhisrianontentrated i S0 of on

m xture Qf 4ch|oro ul f g,
97.7 mmlssfm%sd)lutfch ace ? e(@g@mﬁ ajd? ec?gz%}}]vg%or eranﬁl)l‘de %Ihé‘l&éte% d sl urry
of 2- Chl\;\mliteslﬁn{?ﬁ@fﬁibedaﬁd@s @fluged ad.thentlloWéd fo Bhmilibratdxogbbiil acet ate
(100.0 nL) over a__period of 15.0 mn (note: gﬂg}(gs evol ution is observed

whi ch caffMRETWRt ribe MEHteRyeqipiEts b’?tféteéﬁd 234 thgy |1%Wa§hedt‘ﬁ§1 kgptane(20.0eact i on
Con b2 8357 2hEhReh Tt kel LG n BEREC ROy e PRI 0P The

reacti ongva% heyiekl)i rred at room tenperature for 30 m n and then heated at
60C for 90 WO 02/.098848 PCT/ USQ2/ 15142 29 min [ as evolution is
observed. The 4 BEERION 1%1t8 6l B rralugired lapgthy! grtateheptane (1550 mi) 1

di azabi cyelal R4 H86GHiA; FREMES cdokédt B3obthe g@l%ﬁ'né atle &t whtee) - The

reaction tenperature goes from40C to 45C. T xture 1s stirred until it
r eaches powipitate is filtered and then the cake is washed with heptane (50.0 mL). The

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

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



tenperature before quenching with deionized water (400 nL). The top organic
| ayer is 5 separated, washed with IN HO (300.0 nL), dried wth anhydrous
MySO4, fiwoDaermoksand the cake washed with ethyl acetate (20T@SNk)514The
filtrate is concentrated to 50.0 g of syrupy solution, then heptane (250.0
m.) is added with vigorous stirring. Wth heating, a white slurry is
formed and is refluxed and then alloweg to equilibrate to room

tenperature. The white precipitate is filtered and the cake is washed with
heptane (20.0 10 nmL). The precipi EgtAq\{ﬂg Zed in a house vacuum at 55C for
18 hr. (mass = 29.12 g, 87.4%w m xture of 19.17 g of the
product and 1:2 M{Mhlo&&ﬂtfﬂo@émm}aﬂbn@mSDﬂﬁomLAD-niemylﬁmamﬁidﬁmt reflux for
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78% recovery). M=+ 406( M- 1), T410( M+3) . EXAI\/PLE 113
20 N-$2- é\hmtlwhﬂol’ph@imti@ﬂzmlb])]l“he mmtmomhMyMbbmmmtdé andodi um salt To a

[ uti f- N-[12-chl,or.o-4-bromabenzoyl ].-4-c I 5.2 g,
2 o5 sRioritetaiP Oh e S R Grviatiopabh, G RResibt sode ARG 1 2
added so@iHBUNYTR! (002 AFA . 18209, Alxzntzaolﬁﬂrpllé)m; Is@%) @B Bolaldde BSeaction is
then stirred for 5 hr after 25 whic z i s added fol | owed
by vi gor $Qgiti¥e anrMﬁdM"tﬁ] éensrAbgerved: \I@P(Z %3) ( p@@@ﬂ%?’tféﬁ‘g Lhormed, filtered

of f under a positive nitrogen pressure, and the cake subsequently washed
with heptane (2 x 44.0 nL). The cake is dried to sem-dryness, fol | owed by
dryih@ in a house vacuum oven at EIRQ®GIPOE 118 hr (nmass = 4.4 g, 80% wt

Yield: 1H DVBQ, 8- 785 81-7. 8 .58-7.59 (d,
1IHe V=176 38 Hz)? ctg %‘Z"“%"sfé“‘(fHéhefﬁfkglfoilyﬂa‘}ﬁhlﬂﬁo%ﬁh?m@e@e 7.44-7. 45 (<(:|
1H, J = 1.76) 47ch?t7r03en‘iaﬁﬁ’dme1k2drom&%/ (0988480 P63 R02 bdP34Rlorc3d- Exﬁg/g"—E 114

N[ 3- chI or o- 4-f | uor ophenyl sul | uoro- 4- met hyl benzam di ne

3-fluor oﬂmomhﬁwl pelforyihdonide (ﬁm%gr@ &13 senqlp versuspd essengallyusleyeribed THE
in Example 114 to prepare the title compound. ES Positive Ion MS [M+H]" ions

15  observed: m/z 347 (°C1,Cl), m/z 349 (**CL'C) and m/z 351 ('Y, *'CI).

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

EXAMPLE 117
25 N-[2,4-dichlorobenzoyl]-4-hydroxyphenylsulfonamide
4-Methoxy-phenyl-4-sulfonamide (0.0608 g, 0.132 mmol) is dissolved in THF
(1.25 mL) and treated with tetrabutylammonium fluoride (1.0 N/THF; 200 pL, 2.0 mmol)
at room temperature with stirring for 18 hr. The reaction mixture is diluted with EtOAc
(10 mL) and washed with saturated aq. NH4ClI (1 mL), H,O (2 x 1 mL), and brine (1 mL).
30  The organic phase is dried MgSO4, filtered, and concentrated by rotary evaporation.
(Lyopholized from H>O/MeOH to obtain a glassy solid, 20 mg (0.058 mmol, 58%).



(0.5 nL) to 3-chloro-4-fluorophenyl sulfonylchloride (0.0304 g, 0.133 mmol)
followed by 5 N-nethylnorpholine (0.2 nmL). The reaction m xture was
concent r awed2ass$48 chr omat ogr aphed usi ng reverse phase chr ecatusgy/ gy
(gradient of 5-95% (0.1% TFA in CH3CN) in (0.1% TFA in H20). A white solid
(16.4 ng, 36% was isolated. ES Positive lon M5 [ MtHl + i ons observed: nz/z
345 (3501) and niz 347 (37Cl). 10 EXAMPLE 115

N-[ 3-chl oro-4-fl uorophenyl sul fonyl ] - 4- chl or obenzami di ne
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M5 [ MtH] + ions 15 observed: mz 347 (35C1, 35C1), mz 349 (35C1, 37Cl) and
mz 351 (37Cl, 37Cl). EXAMPLE 116 N
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15  ESI-MS m/e 410.96 / 410.0 [M"-H]

The compounds of EXAMPLES 119-130 are prepared essentially as described in
the procedure for EXAMPLE 118.

EXAMPLE Mass Spectral Data
# Product (m/e)

N-[2,4-dichlorobenzoyl]-4-(1- ESI-MS m/e 472.99/472.2

Ho trifluoromethylphen-4-yl)phenylsulfonamide [M™-H]
N-[2,4-dichlorobenzoyl]-4-(1-fluoro-phen-3- | ESI-MS m/e 422.99 / 422.0

120 yl)-phenylsulfonamide [M*-H]
N-[2.,4-dichloro-benzoyl]-4-furan-2-yl- ESI-MS m/e 394.98 / 394.2

121 phenylsulfonamide [M*-H]
N-[2,4-dichlorobenzoyl]-4-(1-methoxy- ESI-MS m/e 435.01 / 434.0

122 phen-2-yl)phenylsulfonamide [M™-H]

20



To a solution of N (2,4-dichlorobenzoyl)-4-iodo-phenyl sul fonam de (0. 10
nmml) in toluene/ethanol 20/1 (3 nL) is added 3-thi opheneboronic acid
(0.18 mMmuowo /0988481, 1. OM solution in DVF) and PCT/US02/15142
tetrakis-(triphenyl phosphi ne) palladium (0) (10 nol% . Then 2M aqueous
Na2CO3 is added (0.3 nL) and the stirred mxture is heated to 100C 10
overni ght (17 hr)(Buchi Syncore systen)zy The reaction m xture is
concentrated (Genevac apparatus), then water is added (2.5 nlL) and et hyl
acetate (5 nL). The phases are separated and the aqueous Iayer IS
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| H52,4edichlorobenzoyl]-4-pyridin-3-yl-

phenylsulfonamide

* "ESI-MS m/e 406.0
[M-H]

128

N-[2,4-dichloro-benzoyl]-3-
biphenylsulfonamide

ESI-MS m/e 405.1
[M-H]

129

N-[2,4-dichloro-benzoyl]-4’-methoxy-4-
biphenylsulfonamide

ESI-MS m/e 435.2
[M-H]

130

N-[2,4-dichlorobenzoyl]-4-thiophen-2-yl-

phenylsulfonamide

ESI-MS m/e 411.1
[M™-H]

10

All of the compounds concerned are orally available and are normally

administered orally, and so oral administration is preferred. However, oral administration

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

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

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

convenience or to avoid potential complications related to oral administration.

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

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

may be varied in any way, limited by the physical properties of the drugs, the convenience

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




phenyl sul f onam de [ Mt+H N-[ 2, 4-di chl or obenzoyl ]-4-fur-3-yl- ESI-M5 me
394.98/ 126 phenyl sul fonam de 394.0 [M+-H 127
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adm nistered to the patient in the

present invention, the active ingredient, but may be varied depending upon the particular

form and may conveniently be between 4% to about 70% of the weight of the unit. The

15  amount of the compound present in compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations of the present invention may be
determined by methods well known to the skilled artisan.

The tablets, pills, capsules, troches, and the like may also contain one or more of
the following adjuvants: binders such as povidone, hydroxypropyl cellulose,

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

25 80 (CAS No0.9005-65-6); and sweetening agents such as: sucrose, aspartame or saccharin
may be added or a flavoring agent such as: peppermint, methyl salicylate or orange
flavoring. When the dosage unit form is a capsule, it may contain, in addition to materials
of the above type, a liquid cartier such as polyethylene glycol or a fatty oil. Other dosage
unit forms may contain other various materials that modify the physical form of the

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

contain, in addition to the present compounds, sucrose as a sweetening agent and certain



formof tablets, capsules, aerosols, inhalants, suppositories, solutions,
suspensions, or the |I|ike. The conpounds of the present invention may be
adm ni st ewed2o9sshs y, for exanple, wth an inert diluent frer/usapsubes or
conpressed into tablets. For the purpose of oral 10 therapeutic

adm ni stration, the conpounds may be incorporated with excipients and used
inthe formof tablets, troches, capsukgs, elixirs, suspensions, syrups,
wafers, chewing guns and the like. These preparati ons shoul d contain at
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limit of the afo-resaid range may be more than adequate, while in other cases still

larger doses may be employed without causing any harmful side effect, and therefore
20  the above dosage range is not intended to limit the scope of the invention in any way.
It will be understood that the amount of the compound actually administered will be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the chosen route of administration, the actual compound or
compounds administered, the age, weight, and response of the individual patient, and

25  the severity of the patient's symptoms.

Inhibition of HUVEC Proliferation
Human umbilical vein endothelial cells (HUVEC; BioWhittaker/Clonetics,

Walkersville, MD) were maintained in endothelial cell growth medium (EGM) containing
30  basal medium (EBM) with bovine brain extract, human epidermal growth factor,
hydrocortisone, gentamicin, amphotericin B and 2% fetal bovine serum. For the assay,

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



I njections for parenteral adm nistration include sterile aqueous or

non- agueous sol utions, suspensions and emnul si ons. Aqueous sol utions and
suspensi owe mayssusicl ude 5 distilled water for injection @cTasyyisakngi cal
salt solution. Non-aqueous solutions and suspensions nmay include propyl ene
gl ycol, polyethylene glycol, vegetable oil such as olive oil, alcohol such
as ethanol or polysorbate 80. Injectiong may conprise additional
ingredients other than inert diluents: e.g. preserving agents, wetting
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anesthesized with acepromazine (2.5 mg/kg, ip) 20 minutes prior to initiation of 2-3%
isoflurane/oxygen inhalation. The body temperature was maintained with a circulating
hot water pad. The surgery was performed using an ophthalmic operating microscope
20  (OMS.75 Operating Microscope, TopCon Corporation, Japan). A scalpel blade (#15) was
used to make a vertical half-thickness linear corneal incision just lateral to the center of
the eye. The tip of the scalpel blade was used to gently undermine the superior corneal
layer of the cornea nearest to the limbus. A pocket was formed in the cornea using blunt
dissection with corneal scissors (Roboz, Rockville, MD). Nitrocellulose filters (0.45 pm,
25  Millipore, Bedford, MA) were cut into small disks using a 20 gauge needle punch. The
disks were soaked in 2 ul of human VEGF solution (0.82 pg/ul; R&D Systems) or human

basic fibroblast growth factor (0.20 pg/ul; R&D Systems) for 10 minutes on ice. Using
forceps, the disks impregnated with the angiogenic factor (VEGF or bFGF) were inserted
into the corneal pocket so that the disk is firmly covered with corneal epithelium. The

30  animals were treated with the compound of Example 110 (160 mg/kg) administered orally
by gavage in phosphate buffered saline once per day on days 1 through 10 post
implantation of the disks. The eyes were photographed on days 7 and 14 post
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as described above. The results are expressed as the growth fraction of treated cells
compared with control cultures. Representative compounds of the present invention were
20 tested for efficacy against the human colon HCT116 tumor cells. The data from these

experiments are summarized in TABLE L

TABLEI
EXAMPLE ICso (M) EXAMPLE ICso (uM)
1 4.2 62 19.3
3 2.5 63 24.7
5 3.8 64 18.2
6 4.0 70 16.9
9 1.7 73 8.3
10 12.1 79 52
11 5.5 80 12.3
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t est conpounds g; 37C flor 72 t?r in 5% gcarbon i oxi de/jair. After exposure
to the agent, the celTg were washed wi fh 0. 9%e¢phosphatle buf ey ed salfi ne.
Gowth ijnhibition was determ ned usingi WoT-1 cell prolliferation reagent as
descri bed abovel The rdsults 30.d expressed as9®he growth fradtion of
treated cells—conmpared with-cont+rol cpltures—Representati-ve—coenrpounds of
t he present i nv@ntion Vere 201%38sted fpr effi 8%10y agaijnst t hE/-hunman clol on
HCT1 16 tumort Hs—The dat d3‘ omrthese expgéi MEMtS jare su Iglfll’i Zed i n
TABLE |.| TABLE 1" EXAMPLE ICso?’ EXAMPLE 1Cs3a 1 4.262 19.3° 3 2.5 |63
24.7 5B. 864782 6{4.0 709lp6.9 9 1.7 73 843 10 12.1 793% 2

26 6.1 95 4.3

30 10.1 96 34.7

32 7.8 97 7.0

33 7.8 98 13.0

34 16.5 99 33.5

35 17.0 100 9.2

36 28.4 101 12.4

37 155 102 6.3

38 13.9 103 11.9

41 14.5 104 22.2

42 33 105 14.8

44 18.7 106 4.6

45 20.7 108 16.0

46 4.8 109 25.1

47 8.7 110 3.5

49 14.7 111 15.0

50 10.5 112 2.8

51 26.7 115 33.6

53 11.2 116 5.9




11 5.5 80 12.3 WD 02/098848 PCT/ US02/ 15142 37 14 40.0 81 11.3 15 10.4 82
12.4 16 3.8 86 1.6 17 15.8 87 5.5 18 9.3 88 4.8 20 2.4 89 4.8 21 30.4
90 4.5 2801%/09%8%2 17.4 24 37.1 93 18.1 25 9.6 94 3.6 P6TAISh2/8H420. 3 30
10.1 96 34.7 32 7.8 97 7.0 33 7.8 98 13.0 34 16.5 99 33.5 35 17.0 100
9.2 36 28.4 101 12.4 37 15.5 102 6.3 38 13.9 103 11.9 41 14.5 104 22.2
42 3.3 105 14.8 44 18.7 106 4.6 45 29.7 108 16.0 46 4.8 109 25.1 47 8.7
110 3.5 49 14.7 111 15.0 50 10.5 112 2.8 51 26.7 115 33.6

55 9.5 117 12.4
56 16.8 121 24.5
57 5.0 122 25.8
59 15.0 123 37.7
60 6.6 124 5.6
61 14.2 126 18.5

Conventional Murine Tumor and Human Tumor Xenograft Assays

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

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

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

Development Guide: Preclinical Screening, Clinical Trials, and Approval, B. Teicher
(ed), Humana Press Inc., Totowa, NJ, Chapter 5, pages 75-99 (1997); (Corbett, et al., Int.
J. Pharmacog., 33, Supplement, 102-122 (1995)). Murine tumors or human xenographs

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

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

tumor or human xenograph was implanted subcutaneously using either 12-gauge trocar
implants or éounted number of cells. The location for the trocar insertion is midway
between the axillary and inguinal region along the side of the mouse. The trocar is
slipped approximately 3/4 of an inch subcutaneously up toward the axilla before

15  discharging the tumor fragment, and pinching the skin as the trocar is removed.
Alternatively, human tumor cells prepared from a brie of donor tumors (5 x 10° cells)
were implanted subcutaneously in a hind-leg of a male or female nude mouse (Charles
River). Either a test compound in vehicle or vehicle alone was administered by
intravenous bolus injection (iv), intraperitoneal injection (ip), or oral gavage (po). Each

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

25  group over the course of the experiment and calculating the tumor growth delay as the
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18.5 Corwerziogssad Murine Tunor and Human Tunor Xenogr af t pATamyF131mhi bi ti on
of tunors transplanted into mce is an accepted procedure for studying the

efficacy of antitunmor agents (Corbett, et al., In vivo Methods for
Screening and 5 Preclinical Testing, Yge of rodent solid tunors for drug
di scovery., In: Anticancer Drug Devel opnent Guide: Preclinical Screening,

(I\ZIUi nicﬁgl irfre{egké in 5’%9 f%ﬂ%ggz?%g%ers{l? (%J]%o;nttrto ﬁﬁi%c)rs FM;Q{}IB% 5(5131?1% Ot’ﬁgr}errra '(I;g';owa
33, Supp5(}ﬂmn1t0001ﬁﬂ3 122 (1995)). Murine tunors or human Xxenographs vvere,

i npl anted essentially as descrj bed by Corbett in In vi o Vet hods for

Scr eeni ng and li@cwwnidmf@éam sltlpﬁ@as tesd %ﬁalqsbﬂ%@etlée Tyrpg, ¥t drug
di scover FUR AP WAS ant ed.
subcut an%%ﬂél%éga?ﬁ%aglig?sté?gérﬁﬂ%g%gg{hfgg%‘ar ﬂle}é?%ﬁ%s or countegElll nunber of
cel | & TRABIL&ESAT-XdH. The paﬂametarmmaasumtblareaclocxpe&mmdwayummnmﬂbm thée
axillary d |n ui nal reg| on along the side of the nouse. The trocar is

sl i pped ?@F@h 3/ 4 of an inch subcutaneously up toward the axilla
before 15 di schargl ng the tunor fragnent, and pinching the skin as the
trocar is renoved. AIternatlveI , human tunor cells prepared froma brie

of donor tumpfempsWeignanget (ag)b”)Revkers a| tampelen e eum)wed dus iunar vigth

hi nd-1 eg of arﬂaée or femal e nude nmouse (Charles R ver). Either a test
conpound in vg 1e or vehicle alone was admi ni stered by intravenous bol us
injeation (iv), intraperitoneal injection (ip), or oral gavage (po). Each

20 treatnent grou as vveII as. a_group_of .untreated nt.r ol mal s,
consi st ed of %—Pﬂ@gg!ﬁ?l’ﬁfﬂl—]%"——‘b_&“gﬁ:gﬂ}? ‘%ql Q&W‘@?ﬁ’éﬁrpﬁ%ﬁ‘ﬁ’s)r Eelr‘}t ahB6us t unor

response vas FofideRf g%éuptmﬁdfmrea&pé Hx‘éﬁet@%ﬁé’dl ﬁ%@%dl@;el%ft}% HB@at Wiee each
week over the course of the experinent (60- days) Body wei ghts were

t aken as a gef(days) fonthgsantgolgiroupokinpics ip. readheths sﬂmmlm ebwor-iree survivors
are excluded from this calculation, and are tabulated separately (Tumor Free).
15 |
Log Kill = Tumor Growth Delay
(3.32)(Td)

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

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

range)

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

highly significant antitumor activity.

30 Body Weight Loss Nadir — A body weight loss nadir (mean of group) of greater

than 20% or drug deaths greater than 20% are considered to indicate an

excessively toxic dosage in single course trials.
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data fromthese tests are sumarized in 5 TABLES I1-XI 1. The paraneters
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52 W Caim 1. A conmpound of Fornmula I: OX R4 R2b R3a II~-N O Rl g Rea
R3 R2 5 where Xis 0 or NH Rl is hydrogen, halo, C-C6 alkyl, Cl1-C4

al koxy, GVO@4/0sdsks/|thi o, CF3, OCF3, SCF3, (Cl-C4 al koxy) earhsnyisi4nitro,
azi do, Q SO2)CH3, N(CH3)2, hydroxy, phenyl, 10 substituted phenyl,
pyridinyl, thienyl, furyl, quinolinyl, or triazolyl; R2 is hydrogen, halo,
cyano, CF3, Cl-C6 al kyl, (Ci1-C4 al koxy)garbonyl, Cl-C4 al koxy, phenyl, or
quinolinyl; R 2a is hydrogen or Cl-C4 oxy; R2b is hydrogen or Cr-C6

al kyl pro 'gﬁah%hat at least one of R2a and R2b is 15 hydrogen; R3 is
hydr ogen, 'halo, Cl1-C6 al kyl, CF3, or nitro; R3a is hydrogen, halo, or Cl-C6
al kyl provided that when R3a is Cl1-C6 alkyl, R3 is hydrogen and R4 is

hal o; and R4 is halo, O-C6 al kyl, or CF3 provided that only one of R3 and
R4 may be Cl-Cd- 204A598gpouad @f Feeniladd t hat when R4 is halo or O -C6 al kyl
only one of R3 and R3a is hydrogen; or a _pharmaceutically acceptabl e base
addition salt thereof, provided that Q a)
R2 is hydrogen, Rl is bropi, I
OCF3, nitro, azido, Q SO2)CHS
phenyl, pyridinyl, thienyl, f
both chloro and Rl is hydqu

Clr®4 al kyl thio, CF3,
ghenyl, substituted
|; b) when R3 and R4 are

where:
Xis O or NH;
R'is hydrogen, halo, C;-Csg alkyl,ycl—C;; alkoxy, C;-C4 alkylthio, CF;, OCF;,
SCF;, (C;i-Cy4 alkoxy)carbonyl, nitro, azido, O(SO,)CHs, N(CH3),, hydroxy, phenyl,
10  substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyl;
R?is hydrogen, halo, cyano, CF;, C;-Cg alkyl, (C4-C4 alkoxy)carbonyl, C;-Cy
alkoxy, phenyl, or quinolinyl;
R™ is hydrogen or C;-Cy4 alkoxy;
R® is hydrogen or C;-Cg alkyl provided that at least one of R* and R? is
15  hydrogen; |
R3is hydrogen, halo, C;-Cg alkyl, CF3, or nitro;
R* is hydrogen, halo, or C;-Cs alkyl provided that when R* is C;-Cj alkyl, R? is
hydrogen and R* is halo; and
R* is halo, C;-Cs alkyl, or CF; provided that only one of R? and R* may be C;-Cs
20  alkyl and provided that when R*is halo or C;-Cg alkyl only one of R? and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof, provided that:
a) when R® and R* are both chloro and R? is hydrogen, R’ is bromo, jodo,
C;-C4 alkoxy, C;-C,4 alkylthio, CF;, OCFs, nitro, azido, O(SO,)CHj,
N(CHs),, hydroxy, phenyl, substituted phenyl, pyridinyl, thienyl, furyl,
25 or triazolyl;
b) when R’ and R* are both chloro and R' is hydrogen, R? is bromo,
fluoro, CFs, Ci-Cg alkyl, Ci-Cy4 alkoxy, phenyl, or quinolinyl.



fluoro, CF3, Cl-C6 al kyl, Ci1-C4 al koxy, phenyl, or quinolinyl. WO 02/098848
PCT/ US02/ 15142 53 2. The conpound of claim1l, wherein R2, R2a, and R2b are
hydr ogen wod2/48sus sel ected fromthe group consisting of Paydrsozyet42 hal o,
Cl-C6 al kyl, Cl-C4 al koxy, Cl-C4 alkylthio, CF3, OCF3, SCF3, (Cl1-C4

al koxy) carbonyl, nitro, azido, Q(SOQ2)CH3, N(CH3)2, hydroxy, phenyl,
substituted phenyl, pyridinyl, thienyl, ssfuryl, quinolinyl, and triazolyl. 5
3. The compound of claim1l or 2, wherein the conpound is a

phar maceuti cal by acq®pica aumﬁlaaﬂm tHereis R IR * dand HFe afcoHiARILRA 2R REEAI M 3,
wherei n the pharnmaceutically accept abl e base 10 addition ‘salt i-s a sodi um

salt. 5. Twéec&@rfp@n goup censisting wh hydroges, Nalpzccmmﬂwl &tﬁmlrbcb@n@o@] 4-

hi h h d
of ol ar m 1Hsitin PETRREs SCR RERE, PRBhES Tl i St feontiate
addi tion saydrom@hagﬂ subBstitited pha{qusyndn@f tﬁlbﬁl}'lﬂilﬁleQmﬁoIM}@raﬁatllﬁrlézb@ylbase

addition salt is a sodium salt. 20 8. A nmethod of treating susceptible
neopl a8ns in a nammmal conprising administering to a mammal in need of such

X i Reb S Ria || N Ermbof M @‘%%%f%“}e%é’&?ﬂ s oor

pharmaceutically acceptable base add1t10n salt.

4. The compound of claim 3, wherein the pharmaceutically acceptable base

10 addition saltis a éodium salf.

5. The compound of claim 1 which is N-[2-chloro-4-bromobenzoyl]-4-

chlorophenylsulfonamide or a base addition salt therof.

15 6. The compound of claim 1 which is N-[2,4-

dichlorobenzoyl]phenylsulfonamide or a base addition salt thereof.

7. The compound of claim 5 or 6 wherein the base addition salt is a sodium

salt.
20
8. A method of treating susceptible neoplasms in a mammal comprising
administering to a mammal in need of such treatment an oncolytically effective amount of
a compound of Formula II:
QX R*
R2b S 4 R3a
N
(O & '
R R® R
R?
25 I

where:
X is O or NH;



WO 02/ 098848 PCT/ US02/ 15142 54 Rl is hydrogen, halo, Cl-C6 al kyl, Ci1-C4
al koxy, Cl1-C4 al kylthio, CF3, OCF3, SCF3, (Cl1-C4 al koxy)carbonyl, nitro,
azi do, QWO02p@¥$848 N( CH3) 2, hydroxy, phenyl, substituted phersh2/15ayzi di nyl,
thienyl, furyl, quinolinyl, or triazolyl; R2 is hydrogen, hal o, cyano, CF3,
Cl-C6 al kyl, (Ci1-C4 al koxy)carbonyl, Ci1-C4 5 al koxy, phenyl, or
quinolinyl; R 2a is hydrogen or Cl-C4 alkoxy; R2b is hydrogen or Cl-C6

al kyl provided that at | east one of R 2a and R2b is hydrogen; R3 is

hydr ogen, hal og! ki dr al o, or

a -C6 al kyl pr ovﬁ]}le}g@?%giy%}\%en %lﬁfls@bmgikogﬁ? q\%@‘l hﬁ(ymsﬁg’ Qg?r@c?gﬁgn and R4

i s hal o; &6#;,RE1 s abwky)cadbnyle nidtok gtido, @(SGEKH@' MCHe)i hydioxyophgnybne of R3

and R4 may .b vi ded t hat R4 shaloor Cl- C6 al kyl
only one é‘fb E‘s“%ﬁeﬁé@m’@mﬁ/ﬂ?@ HIy ﬂ“ﬁlogﬁélr aI |y acceptabl e base
addi tion salt Rhesrlqm&oge%Shaﬁo ogame@ﬂmg@gg hIG&, (@pcguik@k%amrbg@ylr{ncj-shng a

compound of Formula I1: Oi~x where: 20 X
is OoF Nra%kompnhgnsﬂy@rrqygmnyhal 0o, Cl-C6 alkyl, Cl1-C4 al koxy, C-C4

al kyl t hi o, CF3 2@5\5 al koxy) carbonyl, nitro, azido,
Q( SO2) CH3, N( §ﬁ°§‘§§§§g £ éIrII{y Y substi t ut ed phenyl pyr| di nyl,

thienyl, furyl Rm’(mlhmﬂogaybr Cpcshlklyhlzmbi)dbd {HAP ai Isash e Of R and&dis cyano, CF3,
Cl- 06 al k% 4 éCl C4 al koxy) carbonyl, Cl1-C4 25 al koxy, phenyl, or
qui nol i nyfydro

R%is hydrogen, halo, C;-Cg alkyl, CF3, or nitro;
10 R* is hydrogen, halo, or C1-Cs alkyl provided that when R*is C;-Cg alkyl, R? is
hydrogen and R*is halo; and
R* is halo, C1-Cg alkyl, or CF; provided that only one of R* and R* may be C;-Cg
alkyl and provided that when R*1is halo or C;-Cs alkyl only one of R? and R* is

hydrogen; or a pharmaceutically acceptable base addition salt thereof.

15
9. A pharmaceutical formulation comprising a compound of Formula II:
Q - x  r
2b 3a
R (IS)l\I}\II R
R' R™ R’
R2
I
where:
20 X is O or NH;

R! is hydrogen, halo, C;-Cs alkyl, C;-Cy alkoxy, Ci-Cy alkylthio, CF;, OCFs,
SCF;, (C;-C, alkoxy)carbonyl, nitro, azido, O(SO,)CHj3, N(CHj3),, hydroxy, phenyl,
substituted phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazolyl;

R?is hydrogen, halo, cyano, CFs, C;-Cg alkyl, (C;-C4 alkoxy)carbonyl, C;-Cs

25  alkoxy, phenyl, or quinolinyl;

R* is hydrogen or C,-C; alkoxy;

R? is hydrogen or C;-Cg alkyl provided that at least one of R*® and R? is
hydrogen;



R2a is hydrogen or Cl-C4 al koxy; R2b is hydrogen or Cl1-C6 al kyl provided
that at | east one of R2a and R2b is hydrogen; WD 02/098848 PCT/ US02/ 15142
55 R3 is wodrogssss hal o, Cl-C6 al kyl, CF3, or nitro; R3a iPsThiSdr/oyyen, hal o,
or Cl-C6 al kyl provided that when R3a is Cl1-C6 alkyl, R3 is hydrogen and
R4 is halo; and R4 is halo, Cl1-C6 al kyl, or CF3 provided that only one of
R3 and R4 may be C1-C6 5 alkyl and prayided that when R4 is halo or Cl1-C6
al kyl only one of R3 and R3a is hydrogen; or a pharmaceutically acceptable

base addition Raisthe)fd??g’eﬁgialo,@dcé‘alkﬁbéi?ﬂ%?ﬁHEcJ;Ca' |y acceptable carrier,
nt.

di l uent, or excipi 5 ;
R* is hydrogen, halo, or C;-Cs alkyl provided that when R is C;-Cs alkyl, R’ is

hydrogen and R* is halo; and
R*is halo, C;-Cs alkyl, or CF; provided that only one of R® and R* may be C;-Cg
5  alkyl and provided that when R* is halo or C;-Ce alkyl only one of R? and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof, and a

pharmaceutically acceptable carrier, diluent, or excipient.



