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FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT ‘
ENTRADA EN FASE NACIONAL

NO) SOLICITUD DE ;'
Patente de Invencién Patente de Modelo de Utilidad
[ ] Capttulol. [x_] Capituloli.
@ Nombre: ELILILLY AND COMPANY.
SOLICITANTE IDENTIFICACION
(71) Direccidn: Indianapolis, Indiana 46285. Estados Unidos de America.

cc. [ ] nw~m ]
Nacionalidad o Domicilio:

Lugar de Constitucion: Indianapolis, Estados Unidos de América. | C.E. I:] Otro I:l

Teléfono: Fex; Cual
E-Mail / Ndmero
Nombre: CARLOSR.OLARTE 7 IDENTIFICACION

REPRESENTANTE | Direccién: World Trade Center Tarre C, Calle 100 No. 8A-5S Pisa 10. | C.C. IZ] NT [ ]

O APODERADO CE. D Otro D

Teléfono: 6386200 Fax: 6386201 Cual
E-Mail:  filings@olarteraisbeck.com NOmero 79.782.747Bm _ TP 74.293

F@ Nombre: VER PAGINA ADJUNTA. %

INVENTOR (E8) | Direccién: VER PAGINA ADJUNTA.
(72)

_(53 PCT (85)

Solicttud Intemacional No. PCT/US02/15142 Fecha Junio 29, 2001
Publicacién Intemacional No. ‘WO 02/098848 Fecha Diciembre 12, 2002

Naclonalidad o Domicillo: VER PAGINA ADJUNTA.

Titulo (54) BENZOILSULFANAMIDAS Y SULFONILBENZAMIDINAS QUE SE USAN COMO AGENTES
ANTITUMORALES.

(@ ciasificacién intsmacional (51) A6l k2l [ l 6

Prioridad (33) Pais de Origen (32) Fecha (31) Nimero de Solicitud
us * Junio 6, 2001 60/296,350
sifx| wno
Comprobante de pago No. 82762 Fecha 12-11-03

L Instrucciones para el diligenciamlento de! presents formulario, ver raverso de asta pagina y
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4 (19 ANEXOS 2,

[X] comprobants de pago de Ia tase de presentacién de le solicitud

D Documento que acredita la axistencla y representecidn legal cuando el solicitante sea persona juridica

m Poderes, sl fuere el caso

m Documento de cesién del inventor al solicitante o a su causante

D Declaraciones

[[x] copia de ia solicitud Intemnacional. (Resumen, descripcion, relvindicaciones, dibujos)

[[X7] Traduccién de la solicitud intemacional ! castailanc. (Resumen, descripcidn, relvindicaciones, dibujos)

[x7] copia del examen preliminar intamacional efectuado por la Autoridad Intemacional de Examen prefiminar (IPEA)
E Traduccién dal examen preliminar Intemeacional efectuado por la IPEA

D De ser al caso, copia del contrato de acceso

De ser ol caso, documento que acredits la licancis o autorizacion da uso de conocimientos tadicionales de las comunidadas
indigenas
] e ser ol caso, certiicado de depdsito del material blolégico

‘ [ Atefinal 12x 12

D De ser el caso, Informacidn sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo titular o su
causants, relacionadas parcial o totalmente con la Invencion de esta solicitud
D De ser el caso, modificacionas efectuadas a la soliciiud intemacional.

m Otos: BUSQUEDA INTERNACIONAL

(1) FIGURA CARATERISTICA

é )

\_ /

(D Solicto ls concesidn de la petents,
NOMBRE: _CARLOS R, QUARTE

FIRMA:

C.  74.782.747 de Brd

L Instruccionas para la presentacion de los anaxos, ver reverso do esta pigina )




Thomas Bughes CORBETT

1259 Grayton

Grossa Pointe, Michigan 48230
Estados Unidos de América.
Nacionalidad: Estadounidense.

Cora Sue GROSSMAN

5838 Baron Court
Indianapolis, Indiana 46250
Estadoa Unidos de América.
Eatados Unidos de America.

N

5625 East Lowell Avenue
Indianapolis, Indiana 46219
Estados Unidos de Amérioca.
Naclionalidad: Estadounidense.

Chuan SHIH

12532 Pebbl inte Pasa
Carmal, Indiana 46033
Estados Unidos de América.
Nacionalidad: Estadounidense.

Philip Arthur Hipskind ’///
4255 8South Cabin Court

New Paleatina, Indiana 46163
Estados Unidos de América.
Nacionalidad: Estadounidense.

—e

8128 Trevellian Way
Indianapolis, Indiana 46217
Estados Unidos de América.
Nacionalidad: Estadounidense.
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RECIBO OFICIAL DE CAJA 1 03 - 82,782 )
FECHA ! NOVIEMBRE 12 DE 2003 )

$he4t CONEIONACTON bt

DEPOSITANTE TIFQ PAGD BANCO CUENTA No. PAGD FECHA P60 Vr. PAGD

JORGE LUIE GOWEL COMGIGNACION  BANCO POPULAR  050-00110-6 11025952 1271172003 80,420,000.00

i CONCEPTDD mn

CAMT. REMTISTICD CONCEPTD TOTAL CORCEPTD
1 30003-01-01 SOLICITUBES 1 TRAMITES DE SOL. DE PATEMTE DE N 400,000,00
TOTAL ¢ $ 400,000.00

SO0R:  CUATROCIENTOS MIL PESOS

RECIBD DE CAJA APLICADD AL EXPEDIENTE Ho.




Traduccién oficial del Inglés por Marlén Neira Castro, resolucidén 2117 dal
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
ELI LILLY AND COMPANY /
Bilinglde ingiés- espafiol otorgado en Indianapoliis, Indiana, Estados Unidos el 17
de julio de 2003 y firmado por Peter G. Stringer, Director Ejecutivo y Patentes
Internacionales de Ely Lilly & Company.-
Todd Rokita Secretario de Estado
Secretario de Estado de Indisna Estado de Indiana

APOSTILLA
(Convencidén de 1a Haya del 5 de octubre de 1861)
1. Pais: Estados Unidos de América- Este documento Piblico
2. ha sido firmado por Catherine Michel
3. Quien ejerce funciones de Secretario de 1a Corte del Circuito en y para el
condado Johnson

4, Lleva el sello del Secretario de 1a Corte del Circuito en y para el estado
de Indiana
CERTIFICADO
5. En Indianapolis, Indiana 6. E1 22 de julio de 2003

7. Por el Secretario de Estado de Indiana 8. No. A2003- 11279
8. Gran Sello del Estado de Indiana

10. Firma legible de Todd Rokita- Secretario de Estado de Indiana
* Vigente desde e1 1 mayo da 2003, todas las apostillas del Secretario de Estado
de Indiana tienen el sello impreso electrdnicamente.

The Statehouse, [ndiaaspolis, Indiana 46204, (317) 202-0531, fax (317) 283-28

CERTIFICACION NOTARIAL
Bilingle inglés- espafio]l, el 17 de julio de 2003 el suscrito notario Catherine
Michel certifica que Pater G. Stringer, domiciliado en 7820 Castleton Farms, West
Drive, Indianapolis, Indiana - 46256 Estados Unidos ejercia funciones de Director

Ejecutivo y Patentes Internacionales de Ely Lilly & Company, con seda en

Indianapolis, Indiana, Estados Unidos. “Q&A M/a (

MARLEN NEIRA CASTRO
lraducicr e Intérprete Oficial
inglés - Espofol - Inglés
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E1 otorgante fundamenta sus certificaciones en este documento: Delegacién de
Autoridad concerniente a Ciertas Materias de Patentes, suscrito e1 20 de enero
de 2003: conforme al poder otorgado al Asesor General de l1a Compafiia por el
Comité ejecutivo de 1a Junta Directiva de E1i Lilly and Company.

Firma del notario piblico Catherine Michel certifica

Sus funciones vencen el 21 de octubre de 2008 - residente en el condado Johnson

Sello de notario piblice de Indiana

~ Es traduccién fiel del inglés, con copia archivo para confrontacion. Bogotd 28

de julio-2003. Marlen Neira C

MARLEN NEIRA CASTRO
Traductor o Intérpreta Oficiol
Inghés - Espaitol - Inglés

Rasolucidn No. 2117 del 7 Oct 1987




OLARTERAISBECK

Oaxe Ranwecx & Faswm, LTDA.
Leaa & PROFESSIONAL BERVICED

WomD TRADE CENTER - TORREC
CALLE 100 No. BA-65 Pwo 10
BOGOTA, COLOMEIA
TEEPHONE +57-1 638-8200
Fax +57-1 638-6201

www.olarisralsbeck.com
Power of Attorney Poder
The undersigned, El suscrito, /
ELILILLY AN MPANY
domiciled in domiciliado en

Lilly Corporate Center,
by meany of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana
Marfs Frieri full sud sufficient Power of
Attomey to filo, proscouts, obtain, defend and
enforce eny and all of the company's Pateats,
Utllity Models and Industrial Designs in the
Rspublic of Colombis, to which end it empowers
them to teke all steps necossary before any
administrative or judiclal authority of eny clesa for
the chjects stated, to file petitions, appeals, replics
and oppositions, pay taxes and anmuities, request
testimonles, receive documents and securitics,
sbandon applications and collect refunds: Sufficient
power Is hareby granted 1o receive notifications on
behalf of the Compuny, to confer powers on those
who are to represent the company judiclally and
extrajudiciaily, to answer In court in the matter of all
claims and demands that may be preseuted in
connection with the objects stated, giving them
likewige power to substitoic these presents and
revoke such substitutions.

lanapolis, Indians 46285 US

por medio del presente otorgs & Carlos R
Olarte, J. Ian Raisbeck y Ang Maria
Frierd poder eapecial, amplic y suficienie pama
prescntar, tramitar, obtener, defender y hacer
respetar todas y cusiquicra do Patentes, Modelos
de Villidad y Disefios Industrisles do Ia
compafiis en Ia Repiblics de Colombis, & cuyo
efecto los faculia pars dar todos los pasos
necesurios ante cunlquler sutoridad sdministrative
oju:llclnlduuulqule]muhmmﬂum
lo encomendado, elevar sollcltudes, spalaciones,
respucsins y oposiciones, pagar impuestos y
annalidsdes, soliciter testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastente pars recibir notificaciones
2 nombre de la compafiis, otorgar poderes a
quirnes yaysn a reprosentar a la compafila judicial
y extrajudicialmente, responder en Juicio a todas
Ins reclamacion odmudllqupumuﬂwda

City,Country/Ciudad,Ps: Indianapolis, Indians, United Staics of America




SECRETARY OF STATE
STATE OF INDIANA

APOSTILLE

(Convention de la Haye du 5 Octobre 1961)

1. Country: United States of America

2. This public document has been signed by Catherine Michel /

3. acting in the capacity of circuit court clerk in & for JoAnson County
4. and bears the seal/stamp of circuit court clerk in & for the State of Indiana

Certified
5. at Indianapolis, Indiana

6. this Twenty-second day of July, 2003
7. by Secretary of State of Indiana

8. No. A2003- 11279

10. Signature:

Or(ier

Todd Rokita

Indiana Secretary of State

*Effective Mzy 1, 2003 all apostliles from the Indisna Secretary of State will have an clectronically printed seal.

The Statehouse, Indianapolis, Indiana 46204, (317} 232-6531, Fax (317) 233-3283
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OLARTERAISBECK

Oraxre Rassapcx & Feem, LTDA.
LEaaL & PROFEMRONAL BERVICED

WaomD TRaDE CENTER — TORREC
CALLE 100 No. BA-E5 Peo 10
BogoTa, CoLouma
TeLsmoNeE +57-1 638-8200
Fax +57-1 838-8201

www.olarlaraisbeck com

Notarial Certification

Certificacién Notarial

On this dete, En esta fecha,
/7 July 2003
The undersigned Notary Public certifies: el Notarlo Piblico suscrito certifica:
1. That 1. Que
Peter G. Stringer
of legal age and domiclled in mayors de edad y domicillado

7620 Castleton Farms, West Drive, Indianapolis, Indiana 46256 US

signed the foregoing document.

2. That the grantor has executed the foregolng
document a3 Bxecutive Director, International

Patents
of EL1 LILLY AND COMPANY
3. That ELI LILLY AND COMPANY

Indianapolis, Indiana, United States of
America

is duly incorporated, Is cumrently in existence, snd
that the purposes for which the Power of Attoney is
prunied are within the scope of ils corporaie
purpascs.

hlvln;luplildpllplﬂofb-inuloﬂedln/

4. That the grantor hes the suthority to executs the
Power of Atiomey and that his'her represenistion Is
legal.

5. The foundstion for my certifications contained in
points 2, 3 and 4 was the exhibition of the filiowing
suthentic document(s):

Delegation of Authority Concerning Certain
Patent Matters, executed January 20, 2003;
pursuant to the authority granted to the
Qeneral Counsel of the Company by the
executive Committee of the Board of
Directors of Eli Lilly and Company

NOTARY PUBLIC (Signature):

«| SEAL }*
INDTARL

Catherine Michel
My Commission Expires October 21, 2008
Reasident of Johnson County

suscribié ol documento que mntocede.

2. Que ¢l otorganie ha suscrito ¢f referido
documento en su caniicter do

de

4. Que
con sede principal ubicada en

estd legalmente constitulds, que tiene existencia
legal vigemic y que los propdsitos para los cunles
se otorga el poder s encuentra dentro de los que
comprenden su objeto social,

4. Que ¢l otorganio tlene la representacién para
wugcribir ¢ poder, y que ésta ea legitima,

5. El fundamenic de mis centifioaciones
coulenidas cn los puntos 2, 3 y 4 fue ia exhibicidn
da los (ddl) sigulente(s) documento{s) auténtico(s):




Eurcpiilsches Europsan Office suropden
Patentamt Patent office des brevets

Elnsandst / Sander / Expéditour

ELILILLY AND COMPANY
P. 0. Box 6288

=
l
™
Fat
Patent Division / 2 PS 5018 Pisntisan 2
L 3
™=
Indianapolis, Indiana 46206-6288 “;
|
Fax

J

BEGLEITSCHREIBEN FOR NACHGEREICHTE UNTERLAGEN / LETTER ACCOMPANYING SUBSEQUENTLY
FILED II;I;-I" / LETTRE D’ACCOMPAGNEMENT RELATIVE A PMECES PRODUITES POSTERIEUREMENT
AU DE

Die untsnbezeichnete(n) Untertage(n) wird (werden) nachgareicht zu foigender Patentanmeidung/iolgendem Patent
The Remis) Indicsted beiow Is (are) subsequantly fied for the following application/patont=
La (Les) pibou(s) désignée{s) cl-apris est (sonf) produts(s) postériourernent au dépdt. pour la dernands (e brevet) sulvant{e) :

Aktanzeichen / Flia number / Numémno de dosaler

ain Aktenzelochen Formblatt)
PCT/USO2/15142 g'mmm-mm:f-m)
{Un numdiro de dossler par formuinire ssulsmaent)

Zeichen des Anmeider oder Vertretars

X-14770 Appiicants or repressniative’s reference
Référence du demandewr ou du mandataire

Bezsichrung der Unteragen/ Description of kams J Bemerkungan des EPA/Comments of
Deseription des pibces EPO | Rernarques de 'OEB

3 Letier Requesting Non-Rationaliesd Exam 1 page

g Pisase confim by fax 1o 317-78-3881 and charge the appropriats fes &

L DecosRAccoamt NS

Daiun /Date Unterachrift{(an) dea {der} Armmeider(s) oder Verireter(s) / Signalure(s) of applicani(s) or
represamative(s) / Gignature(s) du (des) demnandeur(s) ou du (des) mandatalm(s)

mhMMIumuﬁMh—d_mhMGHﬁmﬂhm
shoukd aieo be priiad / Le ou les noms des eignataires doivent Ae indiquds sn carclives dmprima©ds, 8 s'agit dune pereonne morsle, la position
oecupda au sein de oalls-cl per ke ou les signatsire(e) dolt #vre inciquie en camchines dimprimarie.

EINGANGSBESTATIGUNG / ACKNOWLEDGEMENT OF RECEIPT / ACCUSE DE RECEPTION

Der Eingang der oban angegebenen Unteriagen wind bestiltigl, falls im Feid "Bemnarkungen des EFA" nicht anderweitig vemerkt.
Datun und Ont des Elngangs sind aus der Perforation disser Eingangabestitigung evalehtiich (M + Datum = Elnreichungsort
Milnchen; H + Dalum » Bnrsichungsort Den Haag: Datum + B = Einrsiciungeort Berfin).

Unless otharwias indicated in the space "Comments of EPO”, receipt of the Rema indicatad s acknowlsdged. Date and piace of
recaipt are shown by the perforation appearing on this receipt (M + date = Muniah as piace of recalpt; H + date = The Hague as
piace of receipt; dats + B = Bariin as piace of receipf).

La niception des pidoas susmentionndes est confirnés, sauf mention contraire & Pemplacement "Femarques de FOEB". La date ot
ie Neu da récepiion sort indiqués par la perforation du prdsent acousd de récsption (M + date = plices reguss & Munich ;

H + daio w pidces regues k La Haye : dato + B = plbcos regues & Beriin).

Post- und Annshmasislle / Poat Room and Fliing Offica / Sarvios du cowrtier of buresu de riception
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The demand want be fllad directly with the competent International Preliminary Examining Authory or, f two ar more Authorities are competend,
with the ane chosen by the applicant  The fill name or two-letter code of that Autharlty may be budicated by the applicant on the ine below.
IPEA/

PCT CHAPTER II

DEMAND

under Article 31 of the Patent Cooperation mﬂ
The undersigned that the international epplication specified below be the subject of
international preliminary examination according to the Patent Cooperation Tresty and
gdecu all eligible States (except where otharwise indicated).

For International Preliminary Examining Acthority use only

Date of recei of DEMAND

BoxNo.§ IDENTIFICATION OF THE INTERNATIONAL APPLICATION | APPHeRat's ar apeni’s file eference

X-14778
Internations] spphestion No. Internaticnal filing dute (daywimonth/vear) (Eartiest) Priority date (dayinonth/year)
PCT/US02/15142 24 May 2002 (24.05.02) 06 June 2001 (08.08.01)

Title of invention
ANTITUMOR COMPOUNDS AND METHODS

BexNo.ll APPLICANT(S)

. Tei No.
Name and address: -_m.—- e .f-'-?-:“y fl#d-p-n (3?7?“277-3537
EL}I LILLY AND COMPANY Facatonie To.
Lily Corporate Center (317) 276-3861
Iindianapolis, Indiana 46285 Teleprinter No.
United Statea of America _ .
Applicant’s registration No. with the Offics
State (that is, couniry) of nationality: State (Yhat is, country) of regidence:
uUs us

—_—
Name and address: (Famly sons follaved by giom name; for & hegal entty, fill oficial desigration. The axkiress st includle prstol cody o neme of comtry)
CORBETT, Thomas Hughes
1259 Grayton
Grosse Pointe, Michigan 48230
United States of America

Siate (that &s, country} of nationality: State that is, country} of residence:
us us
- —— - —
Name and addresa: (Fonily nowe followsd by ghan namy, for o iggal anilly, Sl official detignotion. The addrasy sarst inchade postel cedle and neme of coumiry)}

GROSSMAN, Cora Sue
5838 Baron Court
Indlanapolis, Indiana 46250
United States of America

State (thar is, country) of nationality: State (that is, contry) of residence:
Us us

Further applicants are indicated on s continumtion sheet.
Form PCT/IPEA/40] (firm aheet) (March 2001) Sas Notex to the demand form




Sheet No. 2.

w\T

International application Ne.
PCTAUS02/15142

Continustion of Bex Ne. II  APPLICANT(S)

Ifmone of the foliowng sub-baxes is used, this cheet showukd mot be inclided in the denand.

LOBB, Karen Lynn

5625 East Lowell Avenue
Iindlanapolis, Indiana 46219
United States of America

Name and address: (Fomily sewe Sliowed by given nevw; for o legol extity, foll officiol desigmotion. Thy exldrexs ssuxt inchide postl ends vl e of conmtry)

Statn (that Ls, camiry) of nationglity:
US

State (that &s, coumiry) of reaidence:
us

SHIH, Chuan

12532 Pebblepointe Pass
Carmel, Indiana 46033
United States of America

Name and address: (Family aans fliaead by given nans; fir o kegal ey, Sl efficiol disigmation. The cxkdrexs et exchude posind code sl meww of coutry)

State (thof iz, country) of nationality:
US

State ftkar iy, cozmiry) of residence:
Us

HIPSKIND, Phillip Arthur

Name and address: (Famly nome fllowad by given acas; for u legal catiiy, full qfficlal dengraiion. The addrexy snist inclads postsl cods snd nowe of ooy}

4255 South Cabin Court

New Palestine, Indiana 48163

United States of America

State (that is, country) of nationality: State (ihat s, country) of residence:
Us us

Name and address: (Famly e filound by gven neng fir & kgl entty, il official dusignestion. The adddrens suns inchudy pogted cruls ad masst of comutry)

LIN, Ho-Shen

8128 Trevellian Way

Indianapolis, Indiana 46217

United States of America

Stats fthat &s, coumtry) of naticnality: Stato (that is, coutry) of residence:
Us Us

D Further applicants are indicated on another contination shest.

Form PCT/IPEA/401 {contimuation aheet) (March 2001)

Sex Notes to the demand form
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Sheet No. .4, PCTIUSOS5142
Bax Ne. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following person is agent [ common representative
and [ ] has beon appointed eartier and represents the spplicam(s) also for Insernational pretiminsry examination.
[C] is bereby sppointed and any carlier eppoistment of (an) agent{s)common ropresentative is hereby revoled.
aﬂmﬁmwgwummmmmmﬂmu

. No.
Name and address: narwefolloued by ghen nume; for il iyl effclel detgnation. m 104
lvan BURNSIDE : Facsimile No.
ELI LILLY AND COMPANY . (317) 276-3881
P. O. Box 6288 Teleprinter No.
Indianapolis, Indiana 46206-6288 276051ELI LILLY IND
United States of America Agoxt's registration No. with the Office
GA 307
Address for : Mark this chock-box where no agent or common representative is/hes been appoisted and the

space above is used inatead to indicate a special address to correspondence should be sent.
Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement concerning amendments:*
1. The applicant wishes the international preliminary examination to start on the basls of:
the international application as originaliy filed
the description as originally fited
as amended under Article 34

aa originally filed
as amended under Article 19 (together with any sccompanying statement)
as amended under Article 34 .

the claims

the drawings as originally filed

ns amended under Article 34

OO0 OOk O

2. [C] The applicant wishes sny smendment to the clsims under Article 19 to bo congidored a3 reversed.

L D The applicant wishes the ptart of the international preliminery eamination te be pastponad untl the expirstion of 20 months
from the priority date unless the International Preliminary Examining Acthority receives a copy of mny amendments made
under Article 19 or 2 notice from the spplicant that he does not wish 1 maks such amendments (Rule 9.1(d)). (This check-
box may be marked only where the time limit snder Articls 19 har not yet expired)

*  Wher no check-box is marked, imernstional prefiminary examinstion will start on the basis of the international spplication
as originally filed or, where a copy of smendments to the claims under Article 19 and/or samendments of the international spplication
under Asticle 34 aro received by the International Preliminary Examining Authority before it has begon to daw up a written opinion
or the international preliminary examination report, as 30 amended.

Langusge for the purposss of Internationsl preliminary examination: ENQlish
which is the langusgn in which the Intemational application was filed.
] which is the langusge of a translation furnished for the purposes of international search.
[C] which is the language of publication of the international application.
] which is the languagn of the tranalatian (o be) furnished for the purposss of intemational preliminary examination.

Box Na.V ELECTION OF STATES

The applicant hereby elects al eligible States (that is, all Siates which Aave been designated and which are bound by Chapter Ii of
the PCT)

exchuding the following States which the spplicant wishes not te elect:

Form PCT/IPEA/4D1 (second sheet) (March 2001) Seu Notes to the demand form
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Stont No. 4, Tnternational application No.
) PCT/US02/15142
Bex No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred to in For Intermutional Proliminary
mn;nv,mumub&mwmm: ination: ® Examining Authority use anly
reaved not recedved
1. transistion of international spplication sheets O O
2. amendments under Articlo 34 sheets (M (1
3. copy (er, where required, translstion) of
amendments under Asticle 19 shoens 0O O
4. copy (or, where required, translation) of
statement under Acticle 19 sheetn O C
5. letter sheets O O
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Applicant Docket:  X-14776

Intemational Application No.: PCT/US02/15142

Applicant(s): ELI LILLY AND COMPANY, CORBETT, Thomas, et.al.
Intemational Filing Date: 24 May 2002 (24.05.2002)

Earllest Priority Date: 06 June 2001 (06.06.2001)

Invention: ANTITUMOR COMPOUNDS AND METHODS

R NON- ZED EXAMINATION

European Patant Office
D-80298
Munich, Germany

Attn: IPEA/EP
Dear Sir/Madam:

In connection with the Demand for Preliminary Examination for the above-
Identified PCT application, which Is being flled concurrently herewith, applicant raquests
that this application receive a detalled, non-rationalized, examination under the new EPO
preliminary examination guidelines. Applicant further requests the opportunity for an
interview In the event that, after reviewing this application, the Examiner Intends to issue
an IPER which Is not entirely positive.

Respectfully submitted,

wrence T. Welch

Attomey
Registration No.: 29,487

ELI LILLY AND COMPANY

Lilly Corporate Center

Indianapolls, Indiana 46285
/? December 2002
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ABSSIGNMENT

WHEREAS wa, CHUAN SHIH of the City of Carmel, County of Hamilton,
5tate of Indiana; CORA SUE GRDSSMAN, of the City of Indianapolis, County of
Marion, State of Indiana, XAREN LYNN LOBB of the City of Indlanapolis, County of
Marion, State of Indiana, HO-SHEN LIN, of the City of Indianapolis, County of
Marion, State of Indiana and PHILIP ARTHUR HIPSKIND, of the City of New
Paleptine, County of Hancock, State of Indiansa have made an invention which is
the subject of an international application under the Patent Caopera }o:n Treaty
(*"PCT") patent application entitled ANTITUMOR CONMPOUNDE ARD METEODE, “containing
36 pages, and which is to be filed in the United States Patent and Trademark
Office acting as PCT Receiving Office (“Application”}; and we hereby authorize
and direct our common representative to insert below the £filing date and
aspplication number when they become known: rcr/us%ﬂl ﬂy :
and

lnr.um n.: LILLY AND COMPANY, an Indiana corporation having its
principal place of business at Lilly Corporate Center, Indianspolis, Indiana
45282. vi.-he- to acquire the entire interest in all inventions diaclosed in such
Application;

NOW, THEREFORE, in consjderation of good and valuable consideratiom,
the receipt of which is hereby acknowledged, we hereby sell, assign, transfer
and get over unto Ell Lilly and Company, its successors and asssigns
{collectively *"Lilly") our emtire right, title and interest in, to and under the
Application, including all priority rights for other countries arising
therefrom, all inventions therein disclosed, and any and all presant or future
patent applicationa to such inventions that may ba filed in tha United Etates or
any foreign country, inclusive of, but not 1l1imited to, continuations,
continuations-in-part, divisionme, substitutions, reexaminations, reissues,
international applications under the Patent Cooperation Treaty (“PCT"), United
States provieional patent applications, certificates of addition, utility
models, petty patents, as well as all other intellectual property related to the
Application, inclusive of, but not limited to, supplemsntary protection
certificates, copyrighte, trademarks, and data package exclusivity rights; and
any and all Letters Patent of the United Stataes and of all forelgn countries and
all related patent term extempions which may be granted for Letters Patent with
respect to the Application: all of the above to be held and enjoyed by Lilly for
its own use and enjoyment to the full end of thes term or terms for which such
Letters Fatent and related intellectual property rights may be granted, as fully
and entirely as the same would have been held and enjoyed by us had this
Aspignmant and sale to Llilly not baesn madae.

For ourselves and for our Theirs, succesgors and legal
representatives, we covenant that no assignment, pale, agreament or encumbrance
has been or will be made or entered into which would conflict with this
Assignment.

For ourselves and for our  Theirs, succensocrs and legal
representatives, we further covenant and agree with Lilly that upon request we
and they will, without further conaideration than that now paid, but at the
expenae of Lilly: {i) execute original, provisional, substitute, continuation,
divisional, continvation-in-part, reexamined, or reissued applications, amended
specifications, or rightful declarations or oaths for such application; (ii)
commnicate to Lilly any facts known to us or them relating to such inventions or
the history thereof; (iii) execute preliminary statememnts and testify in any
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interference proceedings, litigation discovery proceedings and depositions,
oppositions, cancellation proceedings, priority contests, public use proceedings,
administrative agency proceedings, litigation and other court actione and the
like; (iv) exscute and deliver any application papers, affidavitas, declarations,
asaignmants, or other inatruments; and (v} do all other acts which, in the
opinion of counsel for Lilly, may be necesaary or desirsble to secure the grant
of Letters Patent and related intellectual property to Lilly or its nominees, in
the United Statep and in all other countries where Lilly may desire to have such
inventions, or any of them, patented, with specifications and claims in such form
as shall be approved by counsel for Lilly and to vest and confirm in Lilly or its
nominees the full and complete legal and eguitable title to all such Latters
Patent and related intellectual property.

. .IN__WITHESA WEERROF we have_eaxecuted. thia assignment_on the date
indicated below.

STATE OF INDIANA }
} s
COUNTY OF MARiop) )
Before me, a Notary Public for _-J_D_Lm_ County. State of Indiana,

perscnally appeared CHUAN SHIH, CORA SUE GROSSMAN, KAREN LYNN LOBB, HO-SHEN LIN
and PHILIP ARTHUR PSKIND and acknowledged the execution of the foregoing

instrument this day of _M*L___. 2002.

Notary Public

My commission expires:

CATHERINE MICHEL
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WEEREAS Y, THOMAS HUGHES CORBETT, of the City of Grosse Pointe

Park, State of Michigan, have made an invention which is the gubject of an
international application under the Patent Cocoperation Treaty (“PCT”")
patent application entitled ANTITUNOR COMPOUNDE AND METHODE, containing
36 pages, and which is to be filed in the United States Patent and
Trademark Office acting as PCT Receiving Office (“Application®); and I
hereby authorize and direct ocur common representative to insert below the

f£iling dafe and application number when they become known: PCT/US_J2~/%} yz.,,
filed W and

WHEREAS ELI LILLY AND COMPANY, an Indiana corporation having
its principal place of businesa at Lilly Corporate Center, Indianapolis,
Indiana 46285, wiphes to acquire the entire interest in all inventions
digclosed in such Application;

NOW, THEREFORE, in consideration of good and valuable
conaideration, the receipt of which is hereby acknowledged., I hereby sell,
assign, transfer and set over unto Ell Lilly and Company, its successors
and assigns (collectively "Lilly") my entire right, title and interest in,
to and under the Application, including all priority rights for other
countries arising therefrom, all inventions therein disclosed, and any and
all present or futurs patent applications to such inventions that may be
filed in the United States or any foreign country, inclusive of, but not
limited to, continuations, continuations-in-part, divisions,
substitutions, resxaminations, reissues, international applications under
the Patent Cooperation Treaty ("PCT”), United States provisional patent
applicationa, certificates of addition, utility models, petty patentsa, as
wall as all other intellectual property related to the Applicatien,
inclusive of, but not limited to, supplementary protection certificates,
copyrights, trademarks, and data package exclusivity rights; and any and
all Letters Patent of the United States and of all foraigm countries and
all related patent term extemsions which may be granted for Letters Patemt
of the United States and of all foreign countries and all related patent
term axtensions which may be granted for letters Patent with respect to
the Application; all of the above to be held and enjoyed by Lilly for its
own uss and enjoyment to the full end of the term or terma for which such
Letters Patent and related intellsctual property rights may be granted, as
fully and entirely as the same would have been held and enjoyed by me had
this Assigrment and sale to Lilly not been made.

For myself and for my heirs, successora and legal
representatives, I covenant that no assignment, sale, agreement or
encunbrance has been or will be made or entered into which would conflict
with this Assignment.

Por myself and for my heirs, successors and legal
representatives, I further covenant and agree with Lilly that upon request
I and they will, without further consideration than that now paid, but at
the expense of Lilly: (i) execute original, provisional, substitute,
continuation, divisional, continuation-in-part, reexamined, or reissued
applications, amended specifications, or rightful declarations or ocaths for

A2\
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such application; (ii) commmunicate to Lilly any facts known to us or theam
relating to such inventions or the history thereof; (iii) execute
preliminary statements and testify in any interference proceedings,
litigation discovery proceedings and depositions, oppositions, cancellation
proceadings, priority contests, public use proceadings., administrative
agency proceadings, litigation and other court asctions and the like: (iv)
execute and deliver any application papers, affidavits, declarations,
assignments, or other instruments; and (v) do all other acts which, in the
opinion of counsel for Lilly, may be necessary or daesirable to secure the
grant of Letters Patent and related intellectual property to Lilly or ite
nominees, in the United States and in all other countries where Lilly may
desire to have such inventions, or any of them, patented, with
specifications and claims in such form as shall be approved by counsel for
Lilly and to vest and confirm in Lilly or ite nominees the full and
camplete legal and eguitable title to all such Letters Patent and related
intellectual property.

IN WITHESS WHAEREOF I have ex d this assignment on the date
indicated balow.
7 4 ey, Snield o002 "LAA &%

te THOMAS HUGHES FORBETT

STATE OF MICHIGAN ) y
COUNTY or_bu'-l\’mt- y %

€  County, State of /¥,

and acknowledged the execution

Before me, a Notary Public for (.J’(
personally appeared THOMAS HUGHES CORBE
of the foregoing inatrument this

My commisgion expires:

6-S-OM
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BENZOYLSULFONANIDES AND SULFONYLBENEAMTDINES FOR USE A8 ANTITUMOUR AGENTS

BACKGROUND OF THE INVENTION

In recent years fundamental advances have been made in the development of chemical
agents and regimens of therapy to combat neoplastic diseases. Despite these continuing
advances, cancers continue to exact intolereble levels of hnman pain and suffering. The need
for new and better methods of treating malipnant neoplasms and leukemias continues to fuel
efforts to create new classea of compounds, especially in the area of inoperable or metastatic
solid tumars. The recent avalanche of information regarding the basic biological processes
involved in neoplasms hag led to a deeper understanding of the heterogeneity of tumars. It is
because of this extrems heterogeneity among populations of neoplastic cells that new
chemotherpeutic agents should have a wide spectrum of activity and an acceptable
therapeutic index. In addition, such agents must be chemically stable and compatible with
other agents. 1t is also important thet any chemotherapeutic regimen be as convenient and
painless as possible to the patient.

Chemotherapy and radiation are frequently used in the treatment of cancer and,
although they often produce 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 then 2-3
millimeters in diameter, it must form a vasculature, a process known as angiogenesis.
Suppression of tumor-induced angiogenesis by angiostatin and endostatin has been
reparted to result in antitumar activity (O'Reilly, et al, Cell, 88, 277-285 (1997)).

Becanse angiogeneais is 2 critical component of the mass expansion of moat solid tumors,
the development of new agenta for the inhibition of this process represents a promising
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
arts as insecticides and herbicides (DE 2744137). The use of N-[benzoyl]- -
phenylsulfonamides as entitumor agents generally, or as inhibitors of engiogenesis
specifically, were heretofare not appreciated,
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' BRIEF SUMMARY OF THE INVENTION
The present invention provides a compound of Formula I

where:
X is O or NH;
R! is hydrogen, halo, C1-Cs alkyl, C1-C4 alkaxy, C;-Cq alkyithio, CF3, OCFs,
SCBs, (Ci-C alkoxy)carbonyl, nitro, azido, O(SOz)CHs, N(CHa)z, hydroxy, phenyl,
substituted'phenyl, pyridinyl, thienyl, furyl, quinolinyl, or triazalyl;
R? is hydrogen, halo, cyano, CFs, C1-Cs alkyl, (C1-Cy alkoxy)carbomyl, C1-Cq
alkoxy, phenyl, or quinolinyl;
R™ is hydrogen or C;-Cy elkoxy; :
R™ is hydrogen or C;-Cs alkyl provided that at least one of R™ and R™ is
hydrogen; '
R® i hydrogen, halo, Cy-Cs alkyl, CPs, or nitro;
R™ is hydrogen, halo, or C;-Cg alkyl provided that when R* is C;-Cs alkyl, R is
hydrogen and R* is halo; and
R*is halo, C;-Cs alkyl, or CFs provided that only one of R® and R* may be C;-Cs
alkyl end provided that when R* is halo or C;-C alkyl only one of R® and R* is
hydrogen; or a pharmaceutically acceptable base addition salt thereof, provided that:
2) when R? and R* are both chloro and R? is hydrogen, R! is bromo, jodo,
C1-Cy alkoxy, C1-Cy alkylthio, CFa, OCF, nitro, azido, O(SO2)CHs,
N(CHj)z, hydroxy, phenyl, substituted phenyl, pyridinyl, thieayl, furyl,
or triazolyl;
b) when R? and R* are both chloro and R! is hydrogen, R? is bromo,
fluoro, CFs, C~Cs alkyl, C,-C, alkoxy, phenyl, or quinolinyl.
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3
The present invention further provides 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:

R R
I
2 2 ?
nl
i
where:
X is O or NH;

R! is hydrogen, halo, C;-C¢ alkyl, C;-C; alkaxy, Ci-C4 alkylthio, CF;, OCEs,
SCF, (C1-C4 alkoxy)carbonyl, nitro, azido, O(SO,)CHa, N(CHj),, hydroxy, phenyi,
substituted phenyl, pyridinyl, thienyl, fusyl, quinolinyl, or triazolyl;

R? is hydrogen, halo, cyano, CFs, C;-Cs alkyl, (C)-Cy alkoxy)carbonyl, Cr-Cy
alkoxy, pheayl, 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® ia
hydrogen;

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

R™* ig hydrogen, halo, or C)-C alkyl provided that when R* is C;-Cg alkyl, R® is
hydrogen and R* is halo; and -

R* is halo, C;-Cg alkyl, or CF, provided that only ans of R? and R* may be C;-Cg
alkyl and provided that when R* is halo or C;-Cg alkyl only one of R® and R* is
hydrogen; aor a pharmaceutically acceptable base addition sali thereof.

The present invention also provides a method of suppressing tumor engiogenesis
in 2 mammal comprizing administering to 8 mammal in need of such treatment an
angiogenesis suppressing amount of a compound of Formmis II or a pharmaceutically
acceptable base addition salt thereof.

The present invention also provides a pharmaceutical formulation comprising a
compound of Formula I or a pharmaceutically acceptable base addition salt thereof, in
combination with a pharmacentically acceptable carrier, dilnent or excipient.
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This invention also provides the use of & corpound of Formula II for the
manufacture of a medicament for the treatment of susceptible neoplasms. Additionally,
this invention provides a pharmaceutical formulation adapted for the treatment of
susceptible neoplasms containing a componnd of Formpule IL. Purthermore, this invention
includes a method for the treatment of susceptible neoplasms that comprises
administering an effective amount of a compound of Formula IL

DETAILED DESCRIPTION OF THE INVENTION

The general chemical terms used in the formulse sbove have their usual meanings.
For example, the term “C;-Cy alkyl" includes methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, zert-butyl, pentyl, and hexyl moieties. The term “C;-Cq alkyl” is
included within the meaning of C;-C; alkyl and is taken to mean methy}, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, and sers-butyl. The term “Cy-Cy alkoxy” is taken to
mean & C;-C4 alkyl group linked to the parent molecule through an oxygen atom, and
includes the groups methoxy, ethoxy, and iWy. Likew'i.se, the term “Cy-Cy
alkylthio™ is taken to mean a C;-Cs alkyl group linked to the parent molecule througha -
sulfur atom, and includes methylthio, ethylthio, md isobutylthio. The term “halo” is

" taken to mean chloro, fluoro, bromo, and iodo. The tenn “substituted phenyl” means a

mono-substituted phenyl wherein the snbatitutions are salected from the group consisting
of C;-Cq alkoxy, C;-Cy alkylthio, C;-Cy acy), triflucromethyl, and halo. The term “acyl™
refars to an organic acid group in which the OH of ths carbaxy group is replaced by some
other substituent (RCO-).

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

AN — AN

contemplates both of thege forms.

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

8) R'is hydrogen and R? is bromo;

. The present invention

%
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b) R'is fluoro and R? is chloro;

¢} R!isfluoro;

d) R!ischloro;

o) Rlis methyl;

f) R!is methyithio;

8 R*is hydrogen;

h) R?is chloro, bromo, or CRs;

i) R*is chioro;

) R is bromo;

k) R’isCFy;

) R™ishydrogen;

m) R*is chiloro, bromo, methyl, or CFs;

n) R*is chloro;

o) R*is bromo;

p) R*is methyl;

9 R'isCR;

1) R?andR* are both chloro;

5) R®and R* are both CFy;

t) R?is bromo and R*is chloro;

u) R*is hydrogen and R® and R* are other then hydrogen;

v) XisO;

w) The compound of Formula II wherein the compound is a pharmaceutically
acceptable base addition salt;

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

y) RLR™ and R® are hydrogen and R? s selected from the group consisting of
halo, C;-Cy alkyl, C;-Cy alkoxy, cyano, trifluaromethyl, and quinolinyl;

z) R?and R® are hydrogen, R is halo ar C;-Cy alkyl, and R? is C;-Cy alkyl ar
C-Cy alkoxy; or

as) R™ ig hydrogen, R' is C;-C, alkoxy, and R? and R? gre C;-Cs alkyl.

Additionally, the following classes are especially preferred.

8) R?, R®, and R?® are hydrogen and R is selected from the group consisting of
hydrogen, halo, C;-Cs alkyl, C;-Cy alkoxy, C-Cy alkylthio, CFs, OCFy, SCFs,

LA
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(C1-C, alkoxy)carbonyl, nitro, azido, O(S02)CHs, N(CHs)z, hydroxy, phenyl,
substituted phenyl, pyridiny}, thienyl, furyl, quinolinyl, end triazolyl; or
b) R* and R™ sre hydrogen and R’ is selection from the group consisting of halo
and C;-Cy alkyl, and R? is selected from the group consisting of halo, C;-Cs
alkyl, and C;-C, alkaxycarbonyl.
It will be understood that the above prefemred and especially preferred classes may be
combined to form additional preferred and especially preferred classes.

The campounds of Formula II are antineoplastic agents. Thus, the present invention
also provides a method of treating a susceptible neoplasm in a mammal that comprises
administering to a mammal in need of said treatment an oncolytically effective amount of
2 compound of Formula IL The present compounds are believed to be useful in treating
carcinomas such as neoplasms of the central nervous system: glioblastoma multiforme,
astrocytoma, oligodendroglial tumors, ependymal and choroid plexus tumors, pineal
tumors, neuronal tumors, medulloblastoma, schwannoma, meningioma, meningeal
sarcoma; neoplasms of the eye: basal cell carcinoms, squamous cell carcinoma,
melanoma, thabdomyosarcoma, retinoblastoma; neoplaams 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, neoplasma of the gonads; neoplasms of the head and neck: head and
neck cancer, oral cavity, pharynx, larynx, odontogenic tumors; neoplasms of the thorax:
large cell lung carcinoma, small cell lung carcinoma, non-amall cell lung carcinoma,
malignant mesothelioma, thymomas, primary germ cell tumors of the thorax; ncoplasms
of the alimentary canal: neoplasmg of the esophagus, neoplasms of the stomach,
neoplasma of the liver, neoplasms of the gallbladder, neoplasms of the exocrine pancreas,
neoplasms of the emall 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, neoplaams of the penis, neoplasms of
the testis; neoplasms of the femsle reproductive organs; neoplasms of the vulva and
vagina, neoplasms of the cervix, addenocarcinoma of the uterine corpus, overian cancer,
gynecologic sarcomas; neoplesms of the breast; neoplasms of the skin: basal cell
carcinoma, squamous cell carcinoma, dexmatofibrossrcoma, Merkel cell tumor; malippent
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melanoma; neoplasms of the bone and soft tissue: osteogenic sarcoma, malignant fibrous
histiocytoma, chondrosarcoma, Ewing's sarcoma, primitive nevroectodermal tumor,
angiosarcoma; neoplasms of the hematopoietic system: myelodysplastic sydromes, acute
myeloid leukemia, chronic myeloid leukemia, acute lymphocytic leukemia, HTLV-1 end
T-cell leukemisa/lymphoma, chronic lymphocytic leukemia, hairy cell leukemia,
Hodgkin’s disease, non-Hodgkin’s lymphomas, mast cell leukemia; and neoplasms of
children: acute lymphoblastic leukemisa, acute myelocytic leukemias, neuroblastoma, bone
tumars, rhabdomyosarcoma, lymphomes, renal tumors. In particuar, the present
compounds are believed to bs useful in treating solid tumars, especially tumors of the
colon end rectum, 1t is proferred that the mammal to be treated by the administration of
the compounds of Formnla I is human.

The compounds of the present inveation are acidic in nature and accordingly may
react with any of a number of inorganic and orgenic bases, including amines and
quaternary smmonium bases, to form pharmaceutically acceptable base addition salts. It
ia preferable to convert the compounds of Formula 1 to their pharmaceutically acceptable
base addition salts for ease of administration when.agueous solutions of the subject
compound are required. The Formula II compounds can react with basic materials such as
alkali metal- or alkaline earth metal hydroxides, carbonates, and bicarbonates including,
without imitation, sodium hydroxide, sodium cacbonete, potassium hydroxide, calcium
hydroxide, lithium hydroxide, etc. to form pharmaceutically acceptable salts such as the
corregponding sodium, potassium, lithium, or calcium salt. The sodium and potassium
salts are especially preferred.

Examples of amines suitable for forming salts are: primery, secondary and
tertiary aliphatic and aromatic amines, such as methylamine, ethylamine, propylamine,
i-propylamine, the four isomeric butylamines, dimethylamine, diethylamine,
diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine, pyrrolidine,
piperidine, marpholine, trimethylamine, triethylamine, tripropylamine, quinuclidine,
pyridine, quinoline and isoquinoline, especially ethyl:, propyl-, diethyl- or
triethylamine, but particulary isopropylamine and diethanolamine.

Examples of quaternary ammonium bases aro in general the cations af
haloammonium salts, for example the tetramethylammonium cation, the
trimethylbenzylammonium cation, the triethylbenzylammonium cation, the

(\_"u\?
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tetracthylammonium cation or the trimethylethylammonium cation, but also the
ammonium cation.

The campounds of the present invention may be prepared by methods well known
to one of ordinary skill in the art. Generally, the N-[benzoyl]-phenylsulfonamides of
Formula II are prepared by coupling an appropriately substituted phenylsulfonamide with
an appropriately substituted benzoic acid or benzoic acid derivative as illustrated in the
following scheme. The varishles R', R, R®, R%®, R%, R*, and R* are as previoualy
defined and Z is OH, Cl, Br, methanesulfonyloxy, or trifluoromethanesulfonyloxy.

Synthetic Scheme 1

. 9 B S S

BoLalgvaRbec

B! 2 ‘ 5 . 'Rl n 3
R? : _ K

When Z is OH, the corresponding beazoic acid is coupled to the

. phenylsulfonamide under standerd peptide coupling conditions well known to the skilied

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. Suiteble
peptide coupling reagents include N N'-carbonyldiimidazole (CDI), N,N'-
dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
bydrochloride (EDC), and 1-(3-(1-pyrrolidinyl)propyl)-3-ethylcarbodiimide (PEPC).
Polymer supported forms of BEDC (Tetrahedron Letters, 34(48), 7685 (1993)) and PEPC
(U.S. Patent #5,792,763) have been deacribed, 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, dioxame, or
dietiry] 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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crystallization as necessary or desired. ' Where polymer-bound reagents are employed,
they may be convenjently removed from the reaction mixture by filtration.

Altematively, the sulfonamide may be reacted with a benzoic acid derivative, such
as compounds where Z is chloro, bromo, methansgulfonyloxy, or triflucromethanesul-
fonyloxy, 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 gupra.

One skilled in the art would appreciate that compounds of Formula Il where X is
NH may be prepared s illustrated in Scheme II where R!, R?, R®, R®, R%, R®, md R* are
a8 previously defined.

An appropriately substituted benzamidine is reacted \;rith 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 & basic resin, optionally in the presence of a catalyst. The reagents are
combined, and products isolated, essentially as described gupra.

The requisite benzoic acids, benzoic acid dexivatives, benzamidines, sulfonyl
derivatives and sulfonamides are either commercially available or may be prepared by
methods well known to the akilled artisen.
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PREPARATION 1
2,4-dibromobenzonitrile
A solution of copper(l) cyanide (2.32 g, 25.9 mmol) in anhydrous

dimethylsulfoxide (50 mL) is stirred at 60°C, and to this solution is added fert-butylnitrite
(7.1 mL, 59.7 oumol) 2ll at once. A solution of 2,4-dibromosaniline (5.0 g, 19.9 mmol) in
anhydrous dimethylsulfoxide (30 mL) is added dropwise, via cannula, to the mixture.
After the addition is complete the reaction mixture is stirred for 1 br, cooled to 45°C, and
then treated alowly with SN HC] (50 mL). Five minutes later, the reaction mixture is
cooled to ambient temperature and extracted with 1:1 ethyl acetate:hexane (2 x 300 mL).
The combined organic layers are washed with water (100 mL) and saturated aqueous
sodium chloride (100 mL), dried, concentrated under reduced pressure and the reaidue
subjected to ilica gel chromatography, eluting with hexene containing from 0-5% ethyi
scetate. Fractions containing product are combined and concentrated under reduced
pressure to provide the title compound (1.61 g, 31% yield).
mp = 76-78°C
FDMS: m/e = 261 (M*).

PREPARATION 2
2,4-dibramobenzoic acid

A stirred suspension of 2,4-dibromobenzonitrile (1.57 g, 6.0 mmol) in sulfuric
acid (6 M, 150 mL) is heated to reflux for 3 days. The reaction mixture is cooled 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
chloroform containing 0.5% methanol and 0.1% acetic acid. Practions containing product
are combined and concentrated under reduced pressure to provide the title compound
(0.81 g, 48% yield).
mp = 171-172°C
ESIMS: m/e = 279 (M*-1).
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PREPARATION 3
2-bromo-4-chlorobenzoic acid

A solution of sodium nitrite (2.21 g) in water (15 mL) is added dropwise to a
stirred ice-cooled mixture of 2-amino-4-chlorobenzoic acid (5.00 g, 29.1 mmol) and 48%
hydrobromic acid (150 mL) in water (150 mL). The reaction mixture is stirred for 2 hr at
0°C and is then treated dropwise with a solution of copper(II) bromide (7.81 g) in water
(20 mL). Upon the completion of addition, the reaction mixture is allowed to warm to
ambient temperature and is stirred overnight. The reaction mixture is then extracted with
3:1 ethyl acetate:hexane (2 x 400 mL). The combined organic layers arc washed with
saturated aqueous sodium chlaride (200 mL), dried, concentrated under reduced pressure,
and the residue subjected to silica gel chromatography, eluting with chloroform
containing 1% methanol and 0.5% acetic acid. Fractions containing product ere
combined and concentrated under reduced pressure to provide the title compound (4.04 g,
59% yield).
mp = 154-155°C
ESIMS; m/e=233,235 M"-1).

PREPARATION 4
4-sulfamoyibenzoic acid methyl ester
4-Carboxyphenylsulfonamide (2.00 g, 9.9 mmol) is suspended in 3:1
chloroform:methanol (200 mL). (Trimethylsilyl)-diazomethene is added as a20M
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 gilica gel,
0.5% MeOH/.1% AcOH in CH;Clz. The product is a white solid, 2.11 g, 98% yield,
mp 180°C
ESIMS mve 214 (M*-1).

PREPARATION 5
3,4-dibromophenylsulfonamido
3,4-Dibromo-phenylsulfonyl chloride (20 mmol; Aldrich) is suspended in 40 mL
of 30% aqueous NH,OH, and the mixture is stired. Acetone is added slowly,
portionwise, to form a homogeneous reaction mixture (5-10 mL). This addition is
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exothermic, with vigorous bubbling. The reaction is stirred at room temperature and
monitared by ESI-MS. The mixture is conceatrated by rotary evaparation to remove the
acetone, and a solid formed. The solid is collectad by suction filtration, washed with
water, and allowed to air dry. The materiel is used as obtained, without further
purification. ESIMS: 312, 314, 316 (M+ -1); mp 169-171°C; lit mp 175-176°C Huntress,
E. H.; Carten, F, H. J. Am. Chem. Soc. 1940, 62, 511-514.

The compounds of PREPARATION 6-15 are prepared essentially as described in

the procedure of PREPARATION 5.
PREP. ' Mass Spectral Data
# Product (m/e)
6 3-chloro-4-fluoro-phenyisulfonamide ESIMS: 210 (M* -1)
7 4-iodo-phenylaulfonanyide ESIMS: 284 (MT -1)
34-dichlorophenylsulfonamide ESIMS m/e 2240M-1;"C1,>C1) |
8 and 226 (M-1;%C1Y'Cl) and 228
o-17al, ¥cn
9 4-isopropylphenylsulfonamido RSIMS m/e 198(M~-1)
10 4-cthyiphenylsulfonamide ESIMS /e 184(M~-1)
11 3-trifiuoromethyl-phenylsulfonamide ESIMS: 224 (MF 1)
12 3-fluoro-phenylsulfonamids 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)
PREPARATION 16
2-chloro-4-methylbenzoic acid

To 4-bromo-3-chlarotoluene (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
evacuated and purged thres 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 HzO (50 mL) is added. The mixture is
extracted with hexanes (2 x 50.mL). The combined arganic layers are dried over Na;SO;,

91
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filtered, concentrated and chromatogrephed with 0-3% EtOAc in hexanes. 1.24 g (28%)
of methyl 2-chloro-4-methylbenzoate is isolated as a colorless oil. EIMS mv/e 184
(M*¥CI) and 186 (M*'C).

To methyl 2-chloro-4-methylbenzoate (1.00 g, 5.42 mmol) in THF (10 mL)
MeOH (5 mL) and HoO (2.5 mL) is added 2N LiOH (8.12 mL, 16.2 mmol). The reaction
mixture is hoated at 50 °C for 2.5 hr, cooled to room temperature, then quenched with SN
HCl (3.24 mL). The mixture is concentrated to remove the THF and MeOH. A white
precipitate is formed and is filtered. After drying, 0.922 g (100%) of 2-chloro-4-
methylbenzoic acid is isolated. ESIMS m/e 169 (M'-1;¥C1) and 171 M—-1;5'C1).

PREPARATION 17
4-(tert-butyldimethylsilyloxy)phenylsulfonamide

4-Hydroxyphenylsulfonamide (3.46 g, 20 mmol) is dissolved in DMF (40 mL) and
treated with fers-butyl-dimethylsilylchloride (3.31 g, 22.0 mmol) and imidazole (1.50 g,
22.0 mmol) at rooth temperature. After 20 hr, the reaction mixture is diluted with EtOAc
(100 mL) end washed with 1.0 N BCI (2 x.50 mL). The arganic phase is dried (MgSO4),
filtered, and concentrated to yield an oil. The crude oil is purified by Biotage column
chromatography (40M Si0; column, eluted at 75 mL/min with 1:1 hexanes:FtOAc). A
white solid js obtained (4.24 g, 15.4 mmol, 77%). BSI-MS m/e 288.1 (M* + H); mp 117-
118°C; 1H NMR (CDCls) 5 7.78 (d, 2 H), 6.89 (d, 2 H), 4.86 (b s, 2 H), 0.97 (s, 9 ),
0.20 (s, 6 H).

PREPARATION 18
N-(2,4-dichlorobenzoyl)}-4-(terr-butyldimethylsilyloxy)-phenylsulfonamide
To a stirring solution of 2,4-dichlorobenzoic ecid (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
organic layer is washed with 1IN 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 aqusous sodium
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chloride, dried over sodium sulfats and concentrated under reduced pressure. The residue
is purified byuhcagalchmmbagmphyarayxtﬂhnﬁon:fneoummd&md. BSEMS
m/e 458.0 (M" - H; 460.0 (M* + H).

The compounds of PREPARATION 19-21 are prepared essentially as described in
the procedure of PREPARATION 18.

PREP. Mass Spectral Data
# Product (m/e)
o 3-Bromo-N-(2,4-dichlaro-benzoyl)- ESIMS m/e
phenylsulfonamide 409.0(M"-H)
” Z-Todo-N-(2,4-dichioro-benzoyl)- ESLMS mie
phenylsulfonamids 455.08(M*-H)
21 4 Bromo-N-(2,4-dichlaro-benzoyl)- ESIMS m/e
pheaylsulfonsmide® 409.00M*-H)
General Coupling Procedure

To a stimring solution of the benzoic acid (1.25 eq) in dry dichloromethane (10
mL/mmo}), the phenylsulfonamids (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 mIL/mmal). 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
chromatogrephy or crystallization if necessary or desired.
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The compounds of EXAMPLES 1-86 are prepared essentially as described in this

general procedure.
[EXAMPLE Mass Spectral Data
# Product” (m/e)
1 N-[2,4-dichlorobenzoyl]-3-bromophenylsulfonamide | MS(ES): 408 [M-H]"
2 N-[2,4-dichlorobenzoyl]-3-chlorophenylsulfonamide | MS(ES): 362 [M-H]
3 N-[2,4-dichlorobenzoyl]-4- MS(ES): 360 [M-HJ
methoxyphenylsulfonamide
4 N-[2A-dibromobenzoyl]-4-methylphenylsulfonamide | ESIMS: 434 (M"+1)
s N-[2,4-dibromobenzoyl]-4-text- ESIMS: 476 (M'+1)
butylphenylsulfonamide
6 N-[2,4-dibromobenzoyl]-4-chlorophenylsulfonamide | ESIMS: 454,456(M"+1)
’ N-[2-bmmo-4_-ch1mobm‘zoy1]-4- ESIMS: 388,390(M"+1)
methylphenylsulfonarnide
g N-[2-bromo-4-chlorobenzoyl]-4- ESIMS: 408,410(M"+1)
: chlorophenylsulfonamide -
0 N-[2,4-dichlorobenzoyl]-3-chloro-4- ESIMS: 380(M"-2),
flucrophenylsulfonamide 382(M"), 384(M"+2)
N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 373(M-2),
10
chlorophenylsulfonamide 375(M™), 3TT(M'+2)
1 N-[2-chloro-4-bromobenzoyl]-phenylsulfonamide ESIMS: 372(M*-2),
374(M)
N-[2-methyl-4-bromobenzoyl}-phenylsulfonamide ESIMS: 352(M"-2),
12
334M")
3 N-[2-chioro-4-nitrobenzoyl}-phenyisulfonamide ESIMS: 339(M'-1),
341(M*+1)
14 N-[2-chloro-4-bromobenzoyl]-4- ESIMS: 450(M"-3),
bromophenylsulfonsmids 452(M"-1), 454(M"+1)
5 N-[2-chloro-4-nitrobenzoyl]-4- ESIMS: 417(M"-2),
bromophenylsulfonamide 419M")
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6 N-[2-chloro-4-bromobenzoyl]-4- ESIMS: 3950(M*-2),
fluoropheaylsulfonamide 392M*)
7 N-[2-chloro-4-bromobenzoyl]-3- ESIMS: 406(M-3),
chlarophenylsulfonamide 408(M*-1), 410(M*+1)
18 N-[2-chloro4-bromobenzoyl]4- ESIMS: 402(M™-2),
methoxyphenylsulfonamide 404(M™), 406(M*+2)
" N-[2-methyl-4-bromobenzoyl]-4- ESIMS: 382(M"-2),
methoxyphenylsulfonamide 3dMY
0 N-[2-chloro-4-nitrobenzoyl]4- ESIMS: 369(M™-1),
methoxyphenylsulfonamide 371(M")
u N-[2-chloro4-nitrobenzoyl]- 3.4 ESIMS: 4070 -2),
dichlorophenylsulfonamide 409(M"), 411(M*+2)
. N-2-methyl-4-chlarobenzayl]-3- ESIMS: 3420M-1),
chlarophenylsylfonamide 344(M'-1), 346(M-1)
N-[2-methyl-4-chlorobenzoyl}4- ES Negative Ion MS
methylphenylsulfonamide [M-HJ ions observed:
23 m/e 342(°C1,YC1), mix
344 (*C1,7'Cl) and m/
_ 346 ("C1, ).
N-[ 2,4-dichlorobenzoyl]-3,4- ES Negative Ion MS
” dibromophenylsulfongmide [M-H] ions observed:
' m/z 322 (*Cl) end mz
324 (*C).
25 N-[2,4-dichlarobenzoyl]-3- ESIMS:
trifluoromethylphenylsulfonamide 395.9476/395.9469
26 N-12,4-dichlorobenzoyl}-3-fluorophenylsulfonamide ESIMS:
345.9508/345.9515
7 N-[2A-dichlorobenzoyl}3-methylphenylsulfonamide ESIMS:
365.9734/365.9747

*
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N-[2-methyl-4-bromobenzoyl]-4- ESIMS m/e 386.0,
2 chlorophenylsulfonemide 387.9, and 389.9 (M*-1;
®Br, ¥Cl1; ®Br, 7Oy
um_' svc[)
2 N-[2-methyl-4-bromobenzoyl]-4- ESIMS m/e 366.0 and
methylphenylsulfonamide 368.0 (M™-1; ™Br; VBr)
N-I2-bromo-4-chlorobenzoyl}-4- ESIMS m/e 430.0, 4319
2 methyoxycarbonylphenylsulfonamids and 433.9 (M*-1; ¥,
™8c,C1, P8, Cl
“Bl')
N-[24-dibromobenzoyl}-4- ESIMS m/e 473.8,
31 methoxycarbonylphenylsulfonamide 4759, and 477.9 (M*-1;
By, ®Br; ®Br, YBr; -
llBr' “Br) _
N-[2-bromo-4-chlorobenzoyl] 3-methoxycarbonyl 4~ | ESIMS m/ 459.9,
32 methoxyphenylsulfonamide 461.9,463.9 (M*-1;
; ™Br, ¥Cl; Y'Br, *Cy;
Spr, ey
N-[2-bramo-4-chlorobenzoyl}-4-terr- ESIMS m/e 4282,
butylphenylsulfonamide 430.2, and 432.2;
33
M*-1; ™Br, ¥ct; Y'Br,
¥ci; Ve, T
N-{2,4-dibromobenzoyl]-3-methoxycarbonyl-4- | ESIMS mve 503.9, 506.0
2 methoxyphenylsulfopamide and 508.0;
(M*-1; ®Br, ®Br; "Br,
‘DBr' "Br. "Br)
N-[2-methyl-4-bromobenzoyl]-3-chloro-4- ESIMS m/e 404.0,
as fluorophenylsulfonamide 406.0, 408.00M*-1; ™Br,

”Cl; llBr' ”q;.llnr'
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N-[2-methyi-4-bromobenzoyl]4- ESIMS m/e 478.0 and
36
jodophenylsuifonamide 480.0 (M*-1; ™Br;%'Br)
+7 N-[2-methyl-4-bromobenzoyl]-3- ESIMS m/e 366.1 and
methylphenylsulfonamide 368.1 (M*-1; ™Br; *'Br)
N-[2,4-dibromobenzoyl]-4-iodophenylsulfonamide | BSIMS m/e 541.9, 543.9
28 and 545.9 (M*-1; ®Br,
™Br; “Br, ®Br; “Br,
"Br)

N-[2,4-dichlorobenzoyl}-4-iodophenylsulfonamide | ESIMS m/e 454 (M-
1;%C1,%Cl) and 456 (M-

39 -1;%C1,7C1) and 458

o-17a, T

N-[2-chloro-4-bromobenzoyl]-4- ES Negative Ion MS
iodophenylsulfonamide [M-H]" ions observed:

40 m/z 498 (MBr,°C1), m/z
500 (*'Br,*Cl) and m/z

502 ("'Br, 7).

N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS

a1 methoxyphenylsulfonamide [M-HJ ions observed:
m/z 338 (¥C1) and m/z

340 *C).

N-[2-methyl-4-chlorobenzoyl}<4- ES Negative Ion MS

2 fluorophenylsulfonamids [M-HJ ions observed:
m/z 326 (°C) and m/z

328 ).

N-[2-methyl-4-chlorobenzoyl]4- ES Negative Ion MS
bromophenylsulfonemide [M-HT ions observed:

43

m/z 386 (PBr,¥CN), mi
388 (*'Br,°CI) and mk
390 (*'Br, 7'C1).

N
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N-[2-methyl-4-chlorobenzoyi}-2-methoxy-4- ES Negative Ion MS
“ methylphenylsulfonamide [M-HJ ions observed:
m/z 352 (°CI) end m/z
354 ("W).
N-[2-methyl-4~chlorobenzoyl}-3-chioro-4- ES Negative Ion MS
methylphenylsulfonamide [M-HT ions obsarved:
45 m/ 356(*C1,YC1), miz
358 (*°CLY'CI) and m4
360 'C, '),
N-[2,4-bis-triflucromethylbenzoyl]-4- ES Negative Ion MS
46 fluorophenyisulfonamide [M-HJ ion observed:
m/z 414.
N-[2,4bis-triflucromethylbenzoyl]-4- ES Negative Ion MS
47 methoxyphenylsulfonamide [M-H] ion observed:
m/z 426.
N-[2 A-bis-triftuoromethylbenzoyl]}4- ES Negative Ion MS
48 methylphenylsulfonamide [M-HJ ion observed:
m/z 410.
N-[2,4-bis-trifluoromethylbenzoyl}-4- ES Negative Ion MS
pn bromophenylsulfonamide [M-HJ ions observed:
m/z 474 ("Br) and m/z
476 (MBr).
N-[2,4-bis-trifluoromethylbenzoyl]-3- ES Negative Ion MS
.50 methylphenylsulfonamide [M-HT ion obsexved:
m/z 410,
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
s1 trifluoromethoxyphenylsulfonamide [M-H]" ions observed:
m/z 392 (*Cl) and mz
394 (*'CT).
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N-[2,4 bis-trifluoromethyibenzoyl]-3,4- ES Negative Ion MS
dichlorophenylsulfonamide [M-H] ions observed:
52 m/z 464 (*CL¥CD), mk
466 (*CLT'CY) and m/z
468 (', 7'Cl).
N-[2,A-bis-trifluoromethylbenzoyl}-3,4- ES Negetive Ion MS
53 difluorophenylsulfonamide [M-HJ ion observed:
m/z 432,
N-[2-methyl-4-chlarobenzoyl}-3-chlaro-4- ES Neggtive Ion MS
fluorophenylsulfonamide [M-H]J ions observed:
54 m/z 360 (*CL.YCl), m4
362 (*1,Y'Cl) and m/z
. L 364 (M1, 7).
N-[2-methyl-4-chlorobenzoyl]-3- ES Negative Ion MS
5 methylphenylsulfonamide [M-HY ions observed:
. m/z 322 (*Cl) and m/z
324 ().
N-[2-methyl-4-chlorobenzoyl]-4- ES Negative Ion MS
56 iodophenylsulfonamide [M-H] ions observed:
m/z 434 (¥Cl) and m/z
436 ).
N-[2-methy]-4-chlorobenzoyl}-3,4- ES Negative Ion MS
5 diflucrophenylsulfonamide [M-H]" ions observed:
m/z 344 'CY) and m/z
346 (an).
“[2,4-bis-trifluoromethylbenzoyl]-3-chloro-4- ES Negative Ion MS
< fluorophenylsulfonamide [M-H] ions observed:
miz 448 (3CI) end m/y
450 'c).

L
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N-[2-chloro-4-methylbenzoyl]-3-chloro-4-
fluorophenylsulfonamids

ES Pogitive Ion MS
[M+H]" ions observed:
m/z 362 (°C1) and m/z

364 'c).

N-[2-methyl-4-chlorobenzoyl}-phenylsulfonamide

ES Positive Ion MS

[M+H]* ions observed:

m/z 310 (*°CI) and m/z
312 "oy,

61

N-[2-methyl-4-bromobenzoyl]-4-
ethylthiophenylsulfonemide

ES Negative Ion MS
[M-HJ ions observed:
m/z 412 (Br) and vy

414 (*'Br).

N-[2 4-dichlorobenzoyl}-4-
ethylthiophenylsulfonamide

ES Negative JTon MS .

[M-HT ions obsexrved: °
m/z 388 ("L ¥al), mki

390 (*C1¥CI) andm% |

392 "¢y, ).

N-2,4-bis-trifluoromethylbenzoyl}-4-
isopropylphenylsulfonamide

ES Nogative Ion MS

[M-HJ ion observed: |

m/z 438.

N-[2-chloro-4-bromobenzayl]-4-
isopropylphenylsulfonamide

ES Negative Ion MS
[M-H] ions observed:
m/z 414 (PBr,XCl), m/z
416 (*'Br,XCl) snd m/z

418 "Br, YC1). -

N-[2,4-dibromobenzoyl]-4-cthylphenylsulfonamide

ES Negative Jon MS
{M-HJ iona observed:
m/z 444 (®Br,™Br), mk
446 (®Br,Br) and mz
448 ('Br, *'Br).

v
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N-{2-methyl-4-bromobenzoyl] 4- ES Nepative Ion MS
- ethylphenylsulfonamide [M-HJ ions observed:
m/z 380 (PBr) and m/z
382 (*'Br).
N-[2,4-dibromobenzoyl}-4- ES Positive Ion MS
isopropylphenylsulfonamide [M+H]" ions observed:
67 m/z 460 (PBr,PBr), mk
462 (PBr.'Br) and m/
464 (*'Br, *'B).
N-[2A-dichlorobenzoyl]-4- ES Negative lon MS
isopropylphenylsulfonamide [M-HT ions observed:
68 mk 370 (*Q1,3C1), mk
372 *CLY'C1) and m/z
. A . 374 (*'c1, o).
N-[2,4-dichlorobenzoyl]4-cthylphenylsulfonamide | ES Negative Ion MS

[M-H] ions observed:
m/z 356 (*CLYCI), mk
358 (**C1,7'Cl) and m4z

360 "1, I'CI).

70

N-[2-methyl 4-chlorobenzoyli4-
ethylphenylsulfonamide

ES Negative Ion MS

[M-H] ions observed:

m/z 336 (°CT) and miz
338 ("Cl).

1

N-[2-chloro-4-bromobenzoyil4-
ethylphenylsulfonarnide

ES Negative Ion MS
[M-HJ ions obsesved:
m/z 400 ("Br,*CY), mz
402 (**Br,*Cl) and mf
404 (*Br, 7).
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N-[2-bromo-4-chlarchenzoyl]-4- ES Negative Ion MS [M-
ethylphenylsulfonamide HJ ions observed: m/z
72 400 (PBr,YCY), m/z 402
(*'Br.¥CI) and mz 404
¢'Br, 7'CI).
N-[2-bromo-4-chlarobenzoyl}4- ES Negative Ion MS [M-
isopropylphenylsulfonamide HJ" ions observed: m/z
YE] 414 (®BrYCn, miz 416
(*'Br,¥CY) and m/z 418
™Br, ¥q).
-8 N-[2-chloro-4-iodobenzoyl]-4- ESIMS m/e
azidophenylsulfonamids 460.9 (M-1)
N-[2-methyl-4-chlorobenzoyl}-4- ES Positive lon MS
methylthiophenylsulfonamide [M+H]" ions observed:
75 m/z 356 (°CI) and m/z
358 ('c).
N-[2-methyl-d-chlorobenzoyl]-4- ES Negative Ion MS [M-
triflucromethylthiophenylsulfonamide HJ' iona observed: m/z
76 408 (™Br,¥CI), mi 410
*'Br.¥*Cl) and mz 412
¢'Br, 7).
N-[2-methyl-4-chlorobenzoyl}-3- ES Potitive Ion MS
trifluoromethylphenylsulfonamide [M-+HT" ions observed:
7 m/z 378 ('Cl) and m/z
380 'CI).
N-[2-methyl-4-bromobenzoy]]-3- ES Positive Jon MS
78 trifluoromethylphenylsulfonamide [M+HT" ions observed:
m/z 422 (®Br) and m/

424 (*'By).
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N-[2-triflocromethyl-4-methylbenzoyl]-4- ES Positive Ion MS
79 methylphenylsulfonamide M+H]* ion observed:
m/z 358,
IH NMR (CDC13) 8
N-[2 A-dichlorobenzoyl]-3-. ¢ )
%0 methoxyphenylsulfosamide 7.68-7.15 (m, 7 H;
3.80 (s, 3 H).
81 N-[2,4-dichlorobenzoyl}-4- ESI-MS m/e 395.9
trifluoromeshylphenylsulfonamide oM -H)
- N-[2,4-dichlorobenzoyl]-4- Mp 155-157 °C, ESI-MS
hydroxyphenylsulfonamide m/e 344.0 (M'- H)
%) N-[LBm%Myl—Wl]—S.MMyI— MS (BS):
phenylsulfonamide [M-HJ 379.9943
84 N-[2,4-Bis-trifivoromethyl-benzoyl]-3-fluoro- MS (ES):
phenylsulfonamide [M-EJ" 414.0049
EXAMPLE 85

N-[2-chloro-4-bromobenzoyl]-4-chiorophenylsulfonamide

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 NN-{dimethyl}-4-aminopyridine (48 mg,
0.39 mmol, 1.5 eg) 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
end rotated. 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 itrogen. The residue is subjected to reverse phase HPLC;
CombiPrep columm, YMC ODS-A 20X50 mm column with 5 micron, C18, 120
Angstrom pare size, gradient: 5% to 95% CH3CN/0.01 HCI aqueous solution. Fractions
containing product are combined and concentrated under reduced pressure to provide the
title compound.
ESIMS: m/e = 408QM*+1), 406(M*-1), 410(M*+3).
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The compounds of Examples 86-107 are prepared essentially as described in
Example 85.
EXAMPLE Mass Spectral Data
# Product (m/e)
N-[2,4-dichlorobenzoyl}-4- ESIMS: 342(M 1),
86
methylphenylsulfonamide 344(M*+1)
&7 N-[2,4-dichiorobenzoyl]-4- ESIMS: 374(M -1),
methylthiophenylsulfonamide 376(M*+1)
88 N-[2,4-dichlorobenzoyl]-4-terz- BSIMS: 384(M-1),
butylphenylsulfonamide IB6(M*+1)
N-[2,4-dichlorobenzoyl]-3-chloro-4- ESIMS: 378(M"+1),
89
methylphenylsulfonamide 376(M*-1), 380(M*+3)
N-[2-methyl-4-chlorobenzoyl]-3- ESIMS: 388(M'+1),
90 .. .
bromophenylsulfonamide 386(M"-1), 390(M"+3)
o1 N-[2,4-dichlorobenzoyl]-4- ESIMS: 346(M"-1),
fluorophenylsulfonamide 348(M*+1)
o N-12,4-dichlorobenzoyl}-3,4- ESIMS: 398(M+1),
dichlorophenylsulfonamide 396(M"-1), 400(M*+3)
% N-[2-methyl-4-chlorobenzoyl]-4- BSIMS: 342(M"-1),
chlorophenylsulfonamide 344(M*+1)
o4 N-[2,4-dichlorobenzoyl]-4-bromo ESIMS: 408(M-+1), 406
phenylsulfopamids (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-methaxy-3,5- ESIMS: 368 (M-2), 370
97 dimethylphenylsulfonamide M), 372 M+2)

I«
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o8 N-[2,4-dichlorobenzayl]-4- BSIMS: 371 (M-2), 373
dimethylaminophenylsulfonamide ™
% N-[2 4-bis-triflucromethylbenzoyl]-4- ESIMS: 430 (M-1), 432
chlorophenylsulfonamide (M+1)
N-[2-methyl-4-bromobenzoyi]-4- ESIMS: 430 (M-3), 432
100 bromophenylsulfonamide (M-1), 434 (M+1)
101 N-{2~chlaro-4-nitrobenzoyl]-4-flnoro-
phenylsulfonamids ESIMS: 357 (M-1)
- N-[2-chloro-3-msthylbenzoyl}-4- ESIMS: 342 (M-1) 344
chlorophenylsulfonamide M+1)
103 N-[2,4-dichlorobenzoyl}-4- BSIMS: 373 (M-1) 375
nitrophenylsulfonamide - (M+1)
10¢ N-{2-methyl-4-chlorcbenzoyl}-3,4- ESIMS: 378 (M+1) 376
dichlorophenylsulfonamide (M-1) 380 (M+3)
108 N-[2-methyl-4-chlorobenzoyl)- 4-text- ESIMS: 364 (M-1) 366
butylphenylsulfonamide M+1)
106 N-[Z-methyl—dl-chlorobmz.oylj-s- ESIMS: 333 (V-1
cyunophmy]g:lfonmde
N- i . i -
107 [2.4-d1chlorobenzoyl]-4—[1.2.4]mlzol-4-yl 395 )
phenylsulfonamide
EXAMPLE 108

N-[2A-dichlorobenzoyl]-4-(1-methylsulfanylo-phen-4-yl)phenylsulfonamide
5 Step A; Procedure for activatiop of the resin
The Rink amide resin (CA Novabiochem, 0.53 mmol/g) was suspended in a 30%
sohstion of pyridine in DMF and stirred at room tempersture for 3 hours. The mixture was
filtered and the resin was washed twice with DMF and then, alternatively with CH;Cl,
end MeOH. The activated resin having a free amino group was dried and used without
further purification.
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The Rink amide regin (0.53 mmol/g) was suspended in a 1:1 mixture CHyCly/THF
and EtaN (4 eq), 4-iodophenylsulfonamide (3 eq) and DMAP (catalytic amount). The
solution was stirred overnight at room temperature. The mixture was filtered and the resin
was washed altematively with CH2Cl; end MeOH. The 4-iodophenylsulfonamide Rink

The comresponding 4-iodophenylsulfonamide Rink resin (0.26 mmol, 0.53
mmol/g), Methylsulfanyl-pheny} boronic acid (2 eg), potassium carbonste (6 eq) and the
Palladium acetate (0.5 eq) were mixed together and suspended in 7 L. of & mixture
dioxane/water 6:1. This mixture was heated in an Argovant® QUEST® 210 at 100°C for
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 cach 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 CH2Cly, The mixture was stirred for 30 min at room
teenperature, filtered as described above. The 4 meﬁ;dsulfanyl—b:phenylmde
wanemployedw:tlmutﬂ:rﬂmpmﬁcuhon. ’ ' :

To a stirred solution of2.4-D1chlao—bmzmc acid (1.25 eq) in dry CH2Cl3 (10
mL/mmol), 4- Meﬂaylmﬂfanyl—hphenyl-‘!—mlfdnmde (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
partitioned betwean EtOAc and water. The arganic layer was washed with IN HCI (4
times, 20 mL/mmol), then the aquecus phase was extracted with BtOAc (twice, 20
mlL/mmol). The combinad organic layers were finally washed with water and brine, dried
over N8;SO, and concentrated in vacuo. The crude product was purify by silica gel
clmmntognphyuungthuppmmamelumtlffo:dﬂmuﬂeeompmmd.

ESI-MS (M"-H) 450.9870 / 450.0.

EXAMPLE 109
N-[2,4-dichlorobenzoyl]-4-3’-scetyl-biphenylsulfonamide
A suspension of 4-iodophenylsulfonamide Rink resin (0.26 mmol, 0.53 mmol/g),
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.
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EXAMPLE 110
N-[2 4-dichlorobenzoyllphenylsulfonamide

To a mixture of phenylsulfonamides (0.16 mol; 25.12 g) and potessium carbonate
(0.2 mol; 27.6 g) in 500 ml. dioxane is added dropwise 2,4-dichlorobenzoyl chloride
(0.13 mole; 18.0 mL). The mixtire is warmed to reflux under nitrogen for 16 hr. The
reaction is then diluted with water (500 mL), neutralized to pH 5 with concentrated
hydrochleric acid, and extracted 3 times with ethyl acetate. The combined ethyl acetate
layers are washed with saturated aqueous sodium chloride, dried over sodium sulfate and
concentrated under reduced preasure to a white solid. The solid residue is subjected to
gilica gel chromatography, eluting with dichloromethane containing from 0-5% methanol.
to provide the title componnd.
MS(ES): m/e =329.9 (M*+1), 327.9 (M*-1).

. EXAMPLE 111
N-{2,4-dichlorobenzoyl}-4-chlorophenylsulfonamide
A mixtare of 4-chlorophenylsulfonamide (0.1 mol; 19.0 g) and 2,4~
dichlorobenzoyl chlaride (0.12 mal; 16.8 mL); the title campound was prepared
easentially as described in Example 110.
MS(ES): m/e =363.9 (M+)
EA: Calculated for C;sHgCl3NOsS: Theory: C, 42.82; H, 2.21; N, 3.84. Found: C,
42.56; H, 2.14; N, 3.76.

EXAMPLE 112
N-[2-chloro-4-bromobenzoyl]-4-chlorophenylsulfonemide

To a reaction mixture of 4-chlorophenylguifonamide (15.6 g, 81.4 mmol), CDI
(15.82 g, 97.7 mmol) and ethyl acetate (300 mL) at room temperature is added a alury 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
addition of the slumry; reaction mixture goes into solution by the end of addition of the
glurry; 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
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min or until no gas evolution is observed. The reaction is cooled to 40°C, and 1,8-
diazabicyclo[5.4.0lundec-7-ene is (14.63 mL) added (all at once). The reaction
temperature goes from 40°C to 45°C. The mixture is stirred until it reaches room
temperature before quenching with deionized water (400 mL). The top organic layer is
separated, washed with 1N HCl (300.0 mL), dried with anhydrous MgSO,, filtered and
the cake washed with ethyl ecetate (20.0 mL). The filtrate is concentrated to 50.0 g of
syrupy solution, then heptene (250.0 mL) is added with vigorous stirring. With heating, a
white slurry is formed and is refluxed and then allowed to equilibrate to room
tempersture. The white precipitate is filtered and the cake is washed with heptane (20.0
mL). The precipitate is dried in a house vecuum at 55°C for 18 br. (mass =29.12 g,
87.4% wt yield).

A mixture of 19.17 g of the product and 1:2 ethyl acetate/heptane (150.0 mL) is
heated at reflux for 30 min, and then cooled to room temperature. The off white
precipitate is filtered and then the cake is washed with heptane (50.0 mL). The
precipitate is dried in & house vacuum at S0°C for 18 hr. (mass = 14.93 g; 78%
recovery). ‘ y . )

ESIMS: m/e = 408(M"+1), 406(M*-1), 410M*+3).’

" EXAMPLE 113
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 mmal) and terz-butyl methyl ether (88.0 mL) at room temperature is added sodium
methoxide (0.69 g, 12.72 mmol) all at once. The reaction is then stirred for 5 hr, after
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 ovea 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 (4, 1H, J=1.76
Hz), 7.51-7.52 (m, 1H), 7.48-7.49 (m, 1H), 7.44-7.45 (d, 1H, T = 1.76) 7.37-14 (d, 1H).
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EXAMPLE 114
N-3-chloro-4-fluoropbenylsulfonyi]-3-fluoro-4-methylbenzamidine

Add 3-fluoro-4-methylbenzamidine hydrochloride (0.025 g, 0.133 mmol) in THF
(0.5 mL) to 3-chloro-4-fluoropheny! sulfomyichloride (0.0304 g, 0.133 mmol) followed by
N-methylmorpholine (0.2 mL). The reaction mixture wes concentrated and
chromatographed using reverss phase chromatography (gradient of 5-95% (0.1% TFA in
CH3CN) in (0.1% TFA in H20). A white solid (16.4 mg, 36%) was isolated. ES
Positive Ion MS [M+HJ" ions observed: m/z 345 (’Cl) and m/z 347 (*'CY).

EXAMPLE 115
N-[3-chloro-4-flocrophenylsulfonyl]-4-chlorobenzamidine
4-chlorobenzamidine hydrochloride (0.025 g, 0.133 mmol) and 3-chloro-4-
fluorophenyl sulfonyichloride (0.0304 g, 0.133 mmol); were used cssentially as described
in Example 114 to prepare the title compound. ES Positive Ion MS [M+H]" ions
observed: m/z 347 (**C1,%CI), mv/z 349 (*C1,7CY) and mvz 351 (C, FCD).

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)
and 3-chloro-4-flucrophenyl sulfonylchloride (0.0304 g, 0.133 mmol); the title compound
is prepared essentially as described in Example 115. BS Positive Ion MS [M+H]" ions
observed: m/z 365 (3C1LYCI), m/z 367 (°C1,7'Cl) end m/z 369 (7C1, ¥C).

EXAMPLE 117
N-[2,4-dichlorobenzoyl]-4-hydroxyphenylsulfonamide
4-Methoxy-phenyl-4-sulfonamide (0.0608 g, 0.132 mmol) is dissolved in THE

(1.25 mL) and treated with tetrabutylammonium fluoride (1.0 N/THE; 200 uL, 2.0 mmol)
at room temperature with stirting for 18 br. The reaction mixture is diluted with BtOAc
(10 mL) end washed with saturated aq. NH;CI (1 mL), H;0 (2 x 1 mL), and brine (1 mL).
The organic phase is dried MgSOM, filtered, and concentrated by rotary evaporation.
(Lyopholized from H20/MeOH to obtein a glassy solid, 20 mg (0.058 mmol, 58%).
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Purified by preparative HPLC.) mp 155-157°C; ESEMS m/e 344.0 (M+ - H); IHNMR
(d6-DMSO0) 7.90 (d, 2 H); 7.68 (s, 1 H); 7.44 (s, 2 H); 6.90 (d, 2H); 3.43 (brs, 3 H).

EXAMPLE 118
N-[2 4-dichlorobenzoyl]-4(thien-3-yi)-phenylsolfonamide
To a solution of N-(2,4-dichlorobenzoyl)-4-iodo-phenylsulfonamide (0.10 mmol)
in toluene/ethanol 2071 (3 mL) is added 3-thiophenoboranic acid (0.18 mmaol, 0.18 mL,
1.0M solution in DMF) and tetrakis-(triphenylphosphine) palladium (0) (10 mol%). Then
2M agueous NayCOs is added (0.3 mL) and the stirred mixture is heated to 100°C
overnight (17 hr)(Buchi Syncare system). The reaction mixture is concentrated (Genevac
apparatus), then water is added (2.5 mL) and ethyl acetats (S mL). The phases are
separated and the aqueous layer is extracted with ethyl acetate (3 x 5 mL). This process is
automatically carried out using a Tecan system. The solvents are evaporated and the
corresponding crude product is purified by HPLC to give the titlc compound.
ESI-MS m/e 410.96 / 410.0 [M"-H]

The compounds of EXAMPLES 119-130 aro prepared esaentially as describad in
the procedure for EXAMPLE 118,

EXAMPLE Mass Spectral Data
# Product (m/e)

119 N-{2,4-dichlorobenzoyl]-4-(1- ESI-MS m/e 472.99/ 472.2
trifluoromethylphen-4-yl)phenylsulfonamide M"-H]

120 N-[2,4-dichlorobenzoyl]-4~(1-flucro-phen-3- | ESI-MS m/e 422.99/ 422.0
y1)-phenylsulfonemide M"-H]

121 N-[2A-dichloro-benzoyl} 4-furan-2-yl- | ESI-MS m/e 394.98 / 394.2
phenylsulfonamide [M'H]

2 N-[2,4-dichlorobonzoyl]4-(1-methoxy- | ESI-MS m/e 435.01/ 434.0
phen-2-yl)phenylsulfonamide M*-H]
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N-[2,4-dichlorobenzoyl]-4-(1- BSI-MS m/e 447.07 /446.0
123 methoxycarbonyl-phen-4- [M"H]
yl)phenylsulfonamide
124 N-[2 4dichlorobenzoyl]-4-quinolin-8-yl- | ESI-MS m/e 456.01/ 455'1.
phenylsulfonamide M-H]
125 N-[2 4-dichloro-benzoyl]-3-quinolin-8-yl- | ESI-MS m/e 456.01 / 457.2
phenylsulfonamids M'+H]
) N-[2,4-dichlorobenzoyl]-4-fur-3-yl- ESI-MS m/e 394.98/
126 phenylsulfonamide 394.0
' [M"-H]
127 N-[2 4-dichlorobenzoyl]-4-pyridin-3-yl- ESI-MS m/e 406.0
phenylsulfonamide [M-H]
128 N-[2.4-dichloro-benzoyl]-3- | ESI-MS m/e 405.1
biphenylsulfonamide [M-H]
129 N-[2,4-dichloro-benzoyl]-4’-methoxy-4- ESI-MS m/e 4352
biphenylsulfonamids M-H]
130 N-[24-dichlorobenzoyl]-4-thiophen-2-yi- ESI-MS m/e 411.1
phenylsulfonamide M-H]

All of the compounds concerned are arally gvailable and are normally
administered orally, and so oral administration is preferred. However, oral administration
ia 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 sbout
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, intramuscuisr,
intranasal or intrarectal route in particular circumstances, The route of administration
may be varied in any way, limited by the physical propezties of the drugs, the convenience
of the patient and the caregiver, and other relevant circumstances (Remington's
Phamaceutical Sciences, 18th Edition, Mack Publishing Co. (1990)).




@

15

20

25

30

¥

WO 02055848 ) PCT/US02/15142

33

The pharmaceutical compositions are prepared in a manner well known in the
pharmaceutical att. The camier or excipient may be a solid, semi-solid, or liquid material
that can serve as a vehicle or medium for the active ingredient. Suitable carriers or
excipients are well known in the art. The pharmaceutical composzition may be adapted for
oral, inhalation, parenteral, or topical nse and may be administered to the patient in the
form of tablets, capsules, aerosols, inhalants, suppositories, solutions, suspensions, or the
like.

The compounds of the present invention may be administered arally, for example,
with an inert diluent for cepsules or compressed into tablets. For the purpose of aral
therapeutic administration, the compounds may be incorporated with excipients and used
in the form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, chewing
gums and the like. These preparations should contain at least 4% of the compound of the
present invention, the active ingredient, but may be veried depending upon the particular
form and may conveniently be between 4% to about 70% of the weight of the unit. The
amount of the compound present in compositions is such thet a suitable dosage will be
obtained. Prefesred 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 niay also contain one or more of
the following adjuvants: binders such as povidone, hydroxypropyl cellulose,
microcrystalline cellulose, or gelatin; excipients or diluents such as: starch, lactose,
mijcrocrystalline cellulose or dicalcium phosphate; disintegrating agents such as:
croascarmellose, crospovidone, sodium starch glycolate, com 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 laury] sulfate and polysorbate
80 (CAS No.9005-65-6); and sweetening agents such as: sucrose, aspartame or saccharin
may be added or a flavoring agent such as: peppermint, methyl salicylate or orange
flavoring. 'When the dosage unit form is a capsule, it may contain, in addition to materials
of the above type, a liquid carrier such as polyethylene glycol or a fatty oil. Other dosage
unit forms may contain other various materials that modify the physical form of the
dosage unit, for example, as coatings. Thus, tablets or pills may be coated with sugar,
hydroxypropyl methyicellulose, polymethacrylates, or other coating agents. Syrups may
contein, in addition to the present compounds, sucrose as a sweetening agent and certain
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preservatives, dyes and colorings and flavors. Materials nsed in preparing these various
compositions should be pharmaceuticaily pure and non-toxic in the amounts used.

Injections for parenteral administration include sterile aqueous or non-aqueous
solutions, suspensions and emulsions. Aqueous solutions and suspensions may include
distilled water for injection or physiological salt solution. Non-agueous solutions and
suspensions may include propylane glycol, polysthylene glycol, vegetable oil such as
olive oil, slcohol such as ethanol or polysorbate 80. Injections may comprise additional
ingredients other then inert diluents: e.g. preserving sgents, wetting agents, emulsifying
agents, dispersing agents, stabilizing agents (such as lactose), asgisting agents such as
agents to assist dissolution (e.g. glutamic acid or aspartic acid). They may be sterilized
for example, by filtration through a bacteris-retaining filter, by incorporation of sterilizing
agents in the compositions or by irradiation. They may also be manufactured in the form
of sterile solid compositions which may be dissolved in stezile water or some other sterile
diluent(s) for injection immediately befare use.

The compounds of Formuls II are generally effective over a wide dosage
range. For example, dosages per day normaily fall within the range of about 10 to
about 300 mg/kg of body weight. In some instances dosags levels below the lower
Iimit of the aforesaid range may be more than adequate, while in other cases still
larger doses may be employed without causing any harmful side effect, and therefore
the above dosage range is not intended to limit the acope of the invention in any way.
1t 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
the severity of the patient's symptoms,

Fuomen umbilical vein endothelial cells (TUVEC; BioWhittaker/Clonstics,
Walkemsville, MD) were maintained in endotheliel cell growth raedium (EGM) containing
basal medium (EBM) with bovine brain extract, humsn epidermal growth factor,
hydrocartisone, gentamicin, amphotericin B and 2% fetsl bovine serum. For the assay,
HUVEC (5 x 10%) in EBM (200 ) with 0.5% fetal bovine serum were added to wells in a
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96-well cell culture plate and incubated at 37°C for 24 hr in humidified 5% carbon
dioxide/air. The test compounds were serially diluted in dimsthyl sulfoxide (DMSO) in
concentrations from 0.0013 to 40 UM and added to the wells in 20 pl. Then human
vasculsr endothelial growth factor (VEGF) (20 ng/mL in wells; R&D Systems,
Minneapolis, MN) prepared from a stock solution of 100 pg/mL in phosphate buffered
normal saline containing 0.1 9% bovine serum albumin, was added to the wells. The
HUVEC were incubated at 37°C for 72 br in humidified 5% carbon dioxide/air. WS7-1
cell proliferation reagent (20 ul; Boehringer Mennheim, Indianapolis, IN) was added to
the wells and the plates returned to the incubator for 1 br. The ebsorbance of each well at
440 nm was measured. The growth fraction was determined from the absorbance of
treated wells with and without VEGF divided by the absorbance obtained from contrel
wells set to zero and 1.0, The exemplified compounds were tested in this assay and all
exhibited an IC5p< 1.0 uM. .

Assa

Fisher 344 female rats (145-155 grams; Taconic, Inc., Germantown, NY) were
anesthesized with acepromazine (2.5 mg/kg, ip) 20 minutes prior to initiation of 2-3%
isoflurene/oxygen inhalation. The body temperature was maintained with a circulating
hot water pad. The surgery was performed using an ophthalmic operating microscope
(OMS.75 Operating Microscope, TopCon Corpaoration, Japan). A scalpel blade (#15) was
used to make a vertical half-thickness linear corneal incigion just lateral to the center of
the eye. The tip of the scalpel blade was used to gently ondermine the superior corneal
layer of the cornea nearest to the limbus. A pocket was formed in the comea using blunt
dissection with corneal scissore (Roboz, Rockville, MD). Nitrocellulose filters (0.45 pm,
Millipore, Bedford, MA) were cut into small disks using a 20 gauge needle punch. The
disks were soaked in 2 ui of human VEGF solution (0.82 pg/jl; R&D Systems) or humsan
bazic 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 bFGE) were inserted
into the corneal pocket 8o that the disk is firmly covered with corneal epitheliom. The
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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implantation of the disks. For photography, the animals were treated with atropine sulfate
(AmTech Group, Inc., Phoenix Scientific, Inc., St. Joseph, MO) topically for mydriasis
end anesthetized with 2-3% isoflurane/oxygen. The eyes were photographed using the
ophthalmic microscope and the images were saved using Image Pro-Plus software. The
images were analyzed by converting the area of interest to high contrast black and white
reversed image and counting the bright pixels as a determination of the vascular area. The
data are images from at least 6 eyea. The compound of Example 110 was a very effective
inhibitor of VEGE-induced neoangiogenesis, but was not an effective inhibitor of bPGF-
induced necangiogenesis.

HCT116 i ibiti
Human HCT116 colon carcinoma cells were prown monolayer culture in RPMI

1640 medium supplemented with 10% fetal bovine serum and 1% peaicillin-streptomycin
(GibcaBRL, Grand Island, NY). HCT116 cells in exponential growth phase were
exposed to various concentrations of the test compounds at 37°C for 72 hr in 5% carbon
dioxide/air. After exposure to the agent, the cells were washed with 0.9% phosphate
buffered saline. Growth inhibition was determined uging WS7-1 cell proliferation reagent
a8 dezscribed above. The resuits are expressed as the growth fraction of treated cells
compared with control cultures. Representative compounds of the pregent invention were
tested for efficacy against ths human colon HCT116 tumor cells. The data from these
experiments are summarized in TABLE 1,

TABLEI
EXAMPLE Cx (UM) EXAMPLE ICoo (UM)
1 42 62 193
3 25 63 24.7
5 38 64 182
6 40 70 169
9 17 73 B.3

10 12.1 79 52

11 55 80 123
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14 400 81 113
15 104 82 124
16 38 86 16
17 158 87 55
18 93 88 48
20 24 8 48
21 304 90 45
27 159 92 174
2 371 93 18.1
25 96 9 36
2% 6.1 55 43
30 10.1 % 347
32 78 97 70
3 78 98 130
% 165 99 335
35 170 100 52

~36 284 101 124
37 155 102 63
38 139 103 119
T} 145 104 222
2 33 105 14.8
“ 187 106 Y3
45 20.7 108 160
46 48 109 25.1
a7 87 110 35
7] 147 11 150
S0 105 112 2.8
51 26.7 115 33.6
53 112 116 59

aR



10

15

20

25

WO 02098848 PCT/US02/15142
38

55 9.5 117 12.4
56 16.8 121 24.5
57 50 122 25.8
59 15.0 123 317
60 6.6 124 56

61 14.2 126 185

Inhlbmonofnmorstransplmtedmtomwellmmepmdptmdmefmsmdyms
thedﬁcwyofmhﬁmmmﬂ(fa‘mbﬂt.etnl mmmmm
Developmthuide. P:echmcllSmmg Clinical Trials, mdAppmval B. Teicher
(ed), Humana Press Inc., Totowa, NJ, Chapter 5, pages 75-99 (1997); (Corbett, et ., Int,
J. Pharmacog., 33, Supplement, 102-122 (1995)). Murine tumors ar buman xenographs -
wmtmplmtedulenuaﬂyndembedbycmttmln uvoMe__mgforSc:emiggang'

tumararhumm xmogmph was implanted lubcum:teounly uzing either 12-gangs trocar
mphntnoreauntednumberofceﬂs. ‘The location for the trocar insertion is midway
between the axillary end inguinal region along the side of the mouse. The trocar is
slipped approximately 3/4 of an inch subcutaneously up toward the axilla before
discharging the tumor fragment, and pinching the skin as the trocar is removed.
Alternstively, human tumor cells prepared from e brie of donor tumors (5 x 10° cells)
were implanted subcutanecusly in a hind-leg of a male or female nude mouse (Charies
River). Either a test compound in vehicle or vehicle alone wag administered by
intravenous bolus injection (iv), intraperitoneal injection (ip), or oral gavage (po). Each
treatment group, as well as a group of untreated control animals, consisted of five animals
per group in each experiment. Subcutanecus tumor responac was monitored by tumor
volume messurement 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
group over the course of the experiment and calculating the tumor growth delay as the
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difference in days for the treatment versus the control tumors to reach a volume of either
500 or 1000 mm’.

The compound of Example 110 was tested agginst a variety of murine and human
tumors substantially as described suprs. The data from these tests are summarized in
TABLES II-XHII. The parameters measured in each experiment ere summarized in the
following paragraphs.

Tumor Weight(mg) = (a x b")/2 where & = tumor length (mm) and b = tumar Width
(mm). '

Tumor Growth Delay =T — C where T is the median time (days) required for the
treatment group tumors to reach a predetermined size, and C is the median time
{days) for the control group tumors to reach the same size. Tumor-free survivors
are excluded from this calculation, end are tabulated scparately (Tumar Free).

Log Kill = Tumor Growth Delgy

GaT)
where Tumor Growth Delay is as previously defined and Td is tumor volume
doubling time (days), estimated from the best fit straight line from a log-linear
growth plot of the control group of tumors in exponential growth (100-800 mg
range)

%T/C mass ~ The treatment and control groups are meagured when the control
group tumors reach approximately 700 to 1200 mg in sizc (median group). The
meadian tamor weight of each group is determined (including zeros). The T/C
value in percent is an indication of mtitumor effectiveness. A T/C < 42% is
considered significant antitamor activity. A T/C < 10% is considered to indicate
highly significant antitumar activity.

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 xingle course trials.
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Activity Rating — the Activity Rating is derived from the Log Kill according to the

following table:
LOG KILL ACTIVITY RATING
ANTITUMOR ACTIVITY
HIGHLY ACTIVE >2.8 Yy
2.02.8 T
1319 H
07-12 +
INACTIVE 0.7 .




TABLEII
EARLY STAGE MURINE COLON ADENOCARCINOMA-38
(BDF1 male mice, CRL-Raleigh)
% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) NADIR DEATHS % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 144
0 +63% o5 - - - o/5 -
1200* -52% /6 0% All cures >45 6/6 +H+
520° +77% 0/5 0% All cures >45 55 ey
2712 +31% o/5 0% All cures >45 5/5 +H
*Drug was adummastered IV at 80 mg/kg on day 3, 160 mg/kg on day 4, 240 mg/kg on day 5, and
120 mg/kg/injection BID on days 7-9
"Drug was administersd IV at 40 mg/kg on day 3, 80 mg/kg on day 4, and 160 mg/kgfinjection
QD on days 5-9
*Drug was admimstered IV at 20 mg/kg on day 3, 40 mg/kg on day 4, and 106 mg/kgfinjection
QD on days 5-6

44
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TABLE I
EARLY STAGE MURINE MAMMARY ADENOCARCINOMA-16/C
(C3H female mce, CRL-Kingaton)
% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) | NADIR DEATHS | % T/C MASS (DAYS) LOG KILL FREE AT RATING
DAY 14
0 +00% 05 - - - o5 -
—DILURNT +108 0/4 60% 07 022 o/4 -
INFUSION

560° DEATH 55 - DEATH - o/5 DEATH

N +109% 0/4 37% 20 06 0/4 +

680° +76% (7] 39% 25 075 0/5 +

*Drug was admmistered at 560 mg/kg by IV infusion over 3 hours on day 3

*Drug was admimatered at 280 mg/kg/by IV mfuston on days 3 and 7

°Drug was admmnstered IV at 80 mg/kg/injection on days 3-6, 120 mg/kg/injection on days 7-

9

144
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*Drug was admimistered 70 mg/kg/injection IV an days 3, 4, 5, and 9

TABLEIV
EARLY STAGE HUMAN COLON ADENOCARCINOMA-HCT116
(Balb/C SCID female mice, NCT)
% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) | NADIR DEATHS | % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 115
0 42% - - - - /5 -

560 40% 0/5 0% 56 6.7 25 FHE

280° 0% 0/5 0% 28 34 25 H
L‘iﬁgwdmm:med 140 mg/kg/injection IV on days 3, 4, S, and

134

S\
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TABLE V
EARLY STAGE TAXOL SENSITIVE HUMAN COLON ADENOCARCINOMA #15/0

(Balb/C SCID female mice, NCT)

% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) | NADIR DEATHS | %T/CMASS | (DAYS) LOGKILL FREE AT RATING
DAY 151
0 +43% o5 - - - 0/5 -
420" 0% o5 0% 335 50 175 FrTy

"Drug was admimstered 140 mg/kg/myection IV on days 3, 5, and 7

8¥8860/20 OM
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TABLE VI
EARLY STAGE MURINE SQUAMOUS LUNG LC-12

(Balb/C female mice, NCI-Kingston)

% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) NADIR DEATHS % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 174
0 +6 5% 05 - - - o/5 -
640* 0% 0/4 14% 125 17 0/4 ++
1391° +1 6% 0/5 20% 155 21 o/s A+

22,24, 26, and 28

L
*Drug was admumstered at 160 mg/kg/mjection IV on days 4, 6, 8, and 10
*Drug was admmstered at 107 mg/kg/injection IV on days 4, 6, 8, 10, 12, 14, 16, 18, 20,

S
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TABLE VI
EARLY STAGE HUMAN PROSTATE LNCsP

(Balb/C SCID female mice, NCI)

% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) | NADIR DEATHS | ®#T/CMASS | (DAYS) LOGKILL FREE AT RATING
DAY 185
0 H39% - - - - 0/5 -
840° 156% o5 0 o 72 45 HH

“*Drug was admimstered at 140 mg/kg/injection IV on days 3, 5, 7, 9, 10, and 11

*One mouse

88860420 OM
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TABLE VIIL
UPSTAGED HUMAN BREAST WSU-Br-1

(Balb/C SCID female mice, NCI)

% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg)| NADRR DEATHS | % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 179
0 +39% - - - - 0/5 -
T25* 3 9% o5 0% 57 29 25 Ty
500° +14% 0/5 0% 39 20 275 H

“*Drug was admmmstered at 145 mg/kg/injection IV on days 11-13 and 19-20
*Drug wes administered at 100 mg/kg/injection IV on days 11-13 and 19-20

Ly
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TABLEIX
EARLY STAGE HUMAN OVARIAN BG-1
(Belb/C SCID female mice, NCT)
% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE(mg/kg) | NADR DEATHS | %#T/CMASS | (DAYS) LOGKILL FREE AT RATING
DAY 176
0 0% - - - - o5 -
870" 20% 0/5 0% 305 37 1/5 H+
600" 30% /5 0% 30 36 0/5 T

LrDmgwnldmummdat 145 mg/kg/mjection IV on days 3-5 and 9-11

*Drug was admmstered at 100 mg/kg/injection IV on days 3-5 and 9-11

8V8860/20 OM
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TABLE X
EARLY STAGE MURINE COLON CARCINOMA-26
((Balb/C female mice, NCI-Kingston-CRL)

7/

SYRE60/T0 OM

% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) | NADIR DEATHS | % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 31
0 +18% 05 - - - o5 -
1600° +15% o5 34% 15 2.2 0/5 +H+
1305° +15% o/5 28% 6 09 o/5 I
1740° +17% o/5 34% 14 21 o/5 H 2

“*Drag was adminstered at 100 mg/kg/injection IV BID on days 1, 3, 5, 7, 13, 15, 17, and 21

"Dmg was admmmistored at 145 mg/kgfinjection IV on days 1, 3, 5, 7, 9, 13, 15, 17, and 19
“Drug was admimstered at 145 mg/kg/imnjection IV on days 1, 2, 3, 7, 8, 13, 14, 16, 18, and

20-22.
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TABLE XI
EARLY STAGE HUMAN SQUAMOUS CELL LUNG CARCINOMA MRI-H165

(Balb/C SCID female mce, NCI)

% BODY WT GROWTH
TOTAL LOSS AT DRUG DHLAY TUMOR ACTIVITY
DOSE (mg/kg) NADIR DEATHS % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 55
0 0% - - - - /5 -
600" 21% 0/5 0% 31 37 /5 -
"Drug was admimstered at 100 mg/kg/injection IV on days 3-5 and 10-12
TABLE XII
EARLY STAGE TAXOL RESISTANT HUMAN COLON ADENOCARCINOMA #15/MDR
(Balb/C SCID female mice, NCI)
% BODY WT GROWTH
TOTAL LOSS AT DRUG DELAY TUMOR ACTIVITY
DOSE (mg/kg) NADIR DEATHS % T/C MASS (DAYS) LOGKILL FREE AT RATING
DAY 38
0 0% o/5 - - - o/5 -
500° +2.1% o/5 10% 11 14 oS ++

"Drug was administered at 100 mg/kg/injection IV on days 3-5 and 13-14

0s
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TABLE X
EARLY UPSTAGED MURINE COLON ADENOCARCINOMA-38 BY 1V, PO, SC, AND IP ROUTES
(BDF1 female mice, CRL-Raleigh-NCT)
% BODY WT GROWTE,

TOTAL 1OSS AT DRUG DELAY TUMOR ACTIVITY

DOSE (mg/kg) | NADIR DEATHS | %T/CMASS | (DAYS) LOGKILL FREE AT RATING
DAY 161
0 +65% - - - - o5 -

4501IV° +89% o5 0% 18 24 275 ey

780 PO" 0 7% 03 0% All cures >45 ET2] ey

450P0° +68% o3 0% 225 30 7 Ty

450 SC* +132% 02 57% 105 14 12 S

450 1P +83% 02 37% 17 2 f77) S
*Drog was sdmmstered & 150 mg/kg/mechon IV on days 5, 7, &nd 9

*Drug was administered at 260 mg/kgfinjection orally on days 5, 7, and 9

°Drug was admimstered at 150 mg/kg/injection crally on days 5, 7, and 9

“Drug was admimstered at 150 mg/kg/injection subcutanecusly on days 5, 7, and 9

“Drug was admmistered at 150 mg/kg/injection IP on days 5, 7, and 9

fLog kall of regrowing tumars only (median)

SActivity rating for each mouse 1n study One mouse was cured 1n each study, representing a “++-++" rating. ‘The other activity rating 18
based on the log kill calculated for the other mouse in the study

1
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We Claim

where
X1 OorNH,
R! 18 hydrogen, halo, C;-Cy alkyl, Ci-Cy alkoxy, C;-Cq alkylthio, CFs, OCFs,
SCFy, (C1-Cs alkoxy)carbonyl, nitro, azido, O(SO2)CHs, N(CHs)a, hydroxy, phenyl,
10 substituted phenyl, pyndimyl, thienyl, firyl, qunolinyl, or tnazolyl,
R? 13 hydrogen, halo, cyano, CFs, C;-Cs alkyl, (C;-C4 alkoxy)carbonyl, C;-Co
alkoxy, phenyl, or quinolinyl,
R* 18 hydrogen or C;-Cq alkoxy;
R™ 18 hydrogen or C;-Cs alkyl provided that at least one of R™ and R? 18
15  hydrogen,
R® 18 hydrogen, halo, C;-Cs alkyl, CFs, or mitro,
R* 18 hydrogen, halo, or C;-Cs alkyl provided that when R* 18 C;-Cs alkyl, R 18
hydrogen and R* 18 halo, and
R* 18 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* 13 halo or C;-Cs alkyl only oneof R? end R* 1s
hydrogen, or a pharmaceutically acceptable base addition salt thereof, provided that.
8) when R’ and R* are both chloro end R? 18 hydrogen, R! 13 bromo, 10do,
C1-C, alkoxy, C,-C, alkyithio, CFy, OCFs, mitro, azido, O(SO2)CH,,
N(CHa)z2, hydroxy, phenyl, substituted phenyl, pyndinyl, thienyl, furyl,
25 or tnazolyl,
b) when R® and R* are both chloro and R’ 15 hydrogea, R? 18 bromo,
fluoro, CFs, C-Cs alkyl, C1-Cq alkoxy, phenyl, or qumolinyl

L
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2  The compound of claim 1, wherern R% R*, and R? are hydrogen and R’ 15
selected from the group consisting of hydrogen, halo, C;-Cs alkyl, C,-C4 alkoxy, Ci-Cy
alkylthio, CFs, OCFs, SCFs, (Ci-Cy alkoxy)carbonyl, mtro, azsdo, O(S02)CHs, N(CHs).,
hydroxy, phenyl, substituted phenyl, pyndinyl, thuenyl, furyl, quinohnyl, and triazolyl

3 The compound of claim 1 or 2, wherem the compound 18 a
pharmaceutically acceptable base addition salt.

4 The compound of clmm 3, wherein the pharmaceutically acceptable base
addition salt 18 a sodwim salt.

5 The compound of claim 1 which 18 N-[2-chloro-4-bromobenzoyl]-4-
chlorophenylsulfonamide or a base adiihon salt therof

6. The compound of claum 1 which 18 N-[2,4-
dichlorobenzoyl}phenylsulfonarmde or a bese addition salt thereof

7 The compound of clam 5 or 6 wheren the base addition salt 18 & sodium
salt.

8 A method of treating susceptible neoplasms 1n a mammal compnsing
admimstering to a mammal m need of such treatment an oncolytically effective amount of
a compound of Formnla IT

R!b 3a
b
Rl n 3
R!.
)i

X1 OorNH,

A
&
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R! 18 hydrogen, halo, Cy-Cs alkyl, C;-Cy alkoxy, C;-Cq alkylthio, CFs, OCP,,
SCPy, (C1-C4 alkoxy)carbonyl, mtro, azido, O(SO2)CHs, N(CHa)z, hydroxy, phenyl,
substituted phenyl, pyndinyl, thienyl, furyl, qunolinyl, ar tnazolyl,

R? 13 hydrogen, halo, cyano, CFs, C;-Cs alkyl, (C1-C alkoxy)carbonyl, C1-Cy
alkoxy, phenyl, or quinohnyl,

R* 11 hydrogen or C;-Cy alkoxy;

R? 18 hydrogen or C;-Cs alkyl provided that at Jeast one of R** apd R® 18
hydrogen,

R’ 18 hydrogen, halo, C;-Cs alkyl, CFs, or nitro,

R™ 13 hydrogen, halo, ar C;-Cs alkyl provided that when R** 1§ C;-Cg alkyl, R* 18
hydrogen and R* 18 halo, and

R* 18 halo, C;-Cs alkyl, or CF, provided that only one of R* and R* may be C;-Cs
alkyl and provided that when R* 18 halo or C;-C¢ alkyl only one of R® and R* 18
hydrogen, or a pharmaceutically acceptable base addition salt thereof

9 A pharmaceutical formmlation compning a compound of Formnla IL

where.

X1 OorNH,

R! 18 hydrogen, halo, C;-Cs alkyl, C;-Cy alkoxy, C1~Cs alkylthio, CFs, OCFs,
SCEs, (C1-Cy alkoxy)carbonyl, mtro, azado, O(SO2)CHs, N(CHj);, hydroxy, phenyl,
substitnted phenyl, pyndinyl, thienyl, furyl, qunolinyl, or tnazolyl,

R? 18 hydrogen, halo, cyano, CFy, C1-Cg alkyl, (C1-Cs alkoxy)carbonyl, C1-Cs
alkoxy, phenyl, or quinolinyl,

R™ 18 hydrogen or C;-Cy alkoxy;

R® 18 hydrogen or C;-Cs alkyl provided that at least one of R? and R™ 1a
hydrogen,
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R* 18 hydrogen, halo, C,-Cg alkyl, CFs, or mtro,

R™ 13 hydrogen, halo, or C;-C slkyl provided that when R™ 18 C;-Cs alky), R 13
hydrogen and R* 18 halo, and

R* 18 halo, C;-Cs alkyl, or CFy provided that only one of R® and R* may be C;-Cg
alkyl and provided that when R* 18 halo ar C;-Cg alkyl only one of R® and R* 15
hydrogen, or a pharmaceutically acceptable base addition salt thereof, and a
pharmaceutically acceptable camer, diluent, or excapient.
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BENZOILSULFANAMIDAS Y SULFONILBENZAMIDINAS QUE SE
USAN COMO AGENTES ANTITUMORALES

ANTECEDENTES DE LA INVENCION

En los (itimos afios se han logrado avances fundamentales en el
desarrollo de agentes quimicos y regimenes de terapia para combatir
enfermedades neoplasicas. A pesar de estos avances continuos, los cinceres
continGan ejerclendo niveles intolerables de dolor y sufrimiento humano. La
necesidad de procedimientos nuevos y mejores de tratamlento de neoplasias y
leucemias malignas refuerza los esfuerzos para crear nuevas clases de
compuestos, especiaimente en ol area de tumores sélidos inoperables o
metastaticos. La avalancha de informacidon reciente con respecto a los
procedimientos biologicos basicos implicados en neoplasias ha llevado a un
conocimiento més profundo de la heterogeneidad de los tumores. Dabido a
esta heterogeneidad extrema entre poblaciones de células neoplésicas, los
huevos agentes quimioterapéuticos deberian tener un amplio espectro de
actividad y un Indice terapéutico aceptable. Ademas, dichos agentes pueden
ser quimicamente estables y compatibles con otros agentes. También es
importante que cualquier régimen quimioterapéutico sea tan conveniente e
indoloro como sea posible para el paciente.

En el tratamiento del cAncer se usan frecuentemente quimioterapia y
radlacién y, aunque a menudo producen alguna respuesta en ia enfermedad
maligna, en muy pocas ocaslones son curativos. La mayorfa de tumores
sélidos aumentan de masa durante la proliferacién de las células malignas y las

células estromales, incluyendo células endoteliales. Para que un tumor crezca

A
2
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mas de 2-3 milimetros de didmetro, debe formar una vasculatura, un proceso
conocido como angiogénesis. Se ha presentado que la supresion de la
angiogéneasis inducida por el tumor por angiostatina y endostatina da como
resultado una actividad antitumoral (O'Rellly, et al., Cell, 88, 277-285 (1997)).
Debido a que la angiogénesis es un componente critico de la expansién de
masa de la mayoria de los tumores sdlidos, el desarollc de nuevos agentes
para la inhibicion de este proceso representa un planteamiento prometedor
para la terapia antitumoral. Este planteamiento para la teorla antitumoral puede
carecer de los efectos secundarios toxicos o propiedades inductoras de
resistencia a farmacos de la quimioterapia convencional (Judah Folkman,
Endogenous Inhibitors of Angiogénesis, The Harvey Lectures, Serles 92,
péaginas 65-82, Wiley-Liss Inc., (1998)).

Las N-[benzoil]-fenilsulfonamidas se conocen bien en las técnicas de
quimica agricola como insecticidas y herbicidas (DE 2744137). El uso de N-
[benzoil]-fenlisulfonamidas como agentes antitumorales en general, o como

inhibidores de angiogénesis en particular, no se ha contemplado hasta ahora.

BREVE SUMARIO DE LA INVENCION

La presente invencién proporclona un compuesto de Férmula I:

Rﬂ
0y
Rl n 3
R’
1
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en la que:

X es O o NH;

R' es hidrégeno, halo, alqullo C4-Cs, alcoxd C4-C,4, alquiltio C+-C4, CF3,
OCF3, SCF;, (alcoxi C1-Cas)carbonilo, nitro, azido, O(SO2)CHa, N(CHa)z, hidroxi,
fenilo, fenilo sustituido, piridinilo, tienilo, furilo, quinolinilo o triazolilo;

R? es hidrégeno, halo, ciano, CFj, alquilo C4-Cs, (alcoxi C+-Cy)carbonilo,
alcoxi C1-Cy, fenilo o quinolinlio;

R? es hidrégeno o alcox C4-Cy;

R? as hidrégeno o alquilo C4-Cs, con tal que al menos uno de R® y R®
sea hidrégeno;

R? es hidrégeno, halo, alquilo Cy-Cq, CF3 0 nitro;

R* es hidrégeno, halo o alquilo Ci-Cs, con tal que cuando R*™ sea
alquilo C1-Cs, R® es hidrégeno y R* es halo; y

R* es halo, alquilo C1-Cs, 0 CF3 con tal que sélo uno de R® y R* puede
ser aiquilo Cy-Cs, y con tal que cuando R* es halo o alquilo C1-Cs, 86l0 uno de
R?® y R™ es hidrogeno; o una sal de adicion de base aceptable
farmacéuticamente de los mismos, con tal que:

a) cuando R® y R* son ambos cloro y R? es hidrdgeno, R’
es bromo, yodo, alcoxi Cy-C4, alquiltio C1-Cs, CF3, OCF3,
nitro, azido, O(SO2)CHs, N(CHj3)2, hidroxi, fenilo, fenilo
sustituido, piridinilo, tienilo, furflo o triazolilo;

b) cuando R? y R* son ambos cloro y R! es hidrégeno, R?
es bromo, filior, CFs, alquilo C4-Ce, alcoxi C4-Cy4, fenilo o
quinoliniio.

La presente invencién proporciona también un procedimiento de
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tratamiento de neoplasias susceptibles en un mamifero que comprende
administrar a un mamifero que necesite dicho tratamiento una cantidad

oncoliticamente eficaz de un compuesto de Férmula II:

en la que:

X o8 O o NH;

R es hidrégeno, halo, alquilo Ci-Cs, alcoxi C+-Cq, alquittio Ci~Cs, CF3,
OCF;, SCF3, (alcoxi C4-Cy)carbonilo, nitro, azido, O(S02)CHa, N(CHa)z, hidroxi,
fenllo, fenilo sustituido, piridinilo, tienilo, furilo, quinolinilo o triazolilo;

R? es hidrogeno, halo, ciano, CF3, alquilo C1-Cs, (alcoxi C1-C4)carbonilo,
alcoxi C4-C,, fenilo o quinolinilo;

R? es hidrégeno o alcoxi C4-Cq,

R® @8 hidrégeno o alquilo Cs-Cg, con tal que al menos uno de R y R®
sea hidrégeno;

R® es hidrégeno, halo, alquilo C4-Cs, CF3 0 nitro;

R*® es hidrogeno, halo o alquilo Ci-Ce, con tal que cuando R* sea
alquilo C1-Cs, R® sea hidrégeno y R* sea halo, y

R* es halo, alquilo C4-Cs, 0 CFs, con tal que solo uno de R? y R* puede
ser alquilo C1-Cs, Y con tal que cuando R* sea halo o alquilo C1-Cg, 86l0 uno de
R y R™ es hiddgeno; o una sal de adiciln de base aceptable
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farmacéuticamente del mismo.

La presente invencién proporciona también un procedimiento para
suprimir la angiogénesis tumoral an un mamifero que comprende administrar a
un mamifero que necesite dicho tratamiento una cantidad supresora de
angiogénesis de un compuesto de Férnmula Il o una sal de adicién de base
aceptable famacéuticaments del mismao.

La presente invencién proporciona también una formulacién
farmacéutica que comprende un compuesto de Férmula Il o una sal de adicién
de base aceptable farmacéuticamente del mismo, combinado con un vehiculo,
diluyente o excipiente aceptable farmacéuticamente.

Esta invencién proporciona también el uso de un compuesto de Formula
Il para la preparacion de un medicamento para el tratamiento de neoplaslas
susceptibles. Adicionalments, la invencién proporciona una formulacion
farmacéutica concebida para el tratamiento de neoplasias susceptibles que
contiene un compuesto de Fémula Il. Ademas, esta invenclon incluye un
procedimiento de iratamiento de neoplaslas susceptibles que comprende

administrar una cantidad eficaz de un compuesto de Férmula .

DESCRIPCION DETALLADA DE LA INVENCION
Los términos quimicos generales usados en las formulas anteriores
tienen sus significados habituales. Por ejemplo, el término “alquilo C4-C¢"
incluye restos metilo, etilo, propilo, isopropilo, butilo, isobutilo, sec-butilo, terc-
butilo, pentilo y hexilo. El término “alquilo C+-C," se incluye en el significado de
alquilo C+-Cg, y 8@ considera que significa metilo, etilo, propilo, isopropilo,

butilo, Isobutilo, sec-butilo y terc-butilo. El término "alcoxi C4-C4* se considera
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que significa un grupo alquilo C4-C, unido a la molécula precursora mediante
un atomo de oxigeno e incluye grupo metoxi, etoxi e Isopropoxd. Analogamentse,
el término "alquiltio C1-C4" se considera que significa un grupo alquilo C4-C,
unido a la molécula precursora mediante un atomo de azufre e incluye metiltio,
etiltio e isobutiltio. E! término "halo” se considera que significa cloro, fllior,
bromo y yodo. El tdrmino "fenilo sustituido™ se refiere a un fenilo monosustituido
en el que las sustituciones se seleccionan del grupo constituido por alcoxi Cq-
C.4, alquiltio C4-C4, acilo C4-C,, trifluorometilo y halo. El término “acilo” se refiere
a un grupo acido organico en el que el OH del grupo carboxi se sustituye por
cualquier otro sustituyente (RCO-).

Cuando X=NH, la molécula puede existir en dos formas tautoméricas,

/E\NJTL -— /E\Nji

H

La presente invencién contempla ambas formas.

Mientras que todos los compuestos de Férmula Il son agentes
antitumorales Utiles, se prefieren ciertas clases de compuestos. L.os siguientes
pamafos describen dichas clases preferidas.

a) R'es hidrdgeno y R? es bromo;

b)  R!esflloryR?es cloro;

c) R'esfidor

d) R'escloro;

e) R'es metio;

f)  R'es metiltio;
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R? es hidrogeno;

R? es cloro, bromo o CFa;

R? es cloro;

R® es bromo;

R? es CFj;

R* es hidrdgeno;

R* es cloro, bromo, metilo o CF3;

R* es cloro;

R* s bromo;

R* es metilo;

R* es CF3;

R®y R* son ambos cloro;

R?®y R* son ambos CF3;

R? o8 bromo y R* es cloro;

R™ es hidrigeno y R? y R* son distintos de hidrégeno;

X es O;

El compuesto de Férmula Il en el que el compuesto es una sal de
adicién de base aceptable farrnacéuticamentq;

El compuesto de Férmula | en el que el compuesto es una sal de
sodio;

R', R®” y R® son hidrogeno y R? se selecciona del grupo
constituido por halo, alquilo C¢C,, alcoxi C4-C4, clano,
trifluorometilo y quinilinilo;

R? y R® son hidrégeno, R! es halo o alqullo C1-C4, y R*® es alquilo
C4-C4 0 alcoxi C-Cy; 0
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aa) R es hidrogeno, R! es alcoxi C1-Cs, y R? y R son alqullo Cy-Ci.

Adicionalmente, [as siguientes clases son especialmente preferidas.

a) R% R™ y R® son hidrogeno y R' se selecciona del grupo
constituido por hidrégeno, halo, alquilo C4-Cg, alcoxi C¢-Cq,
alquiltio C4~-C4, CFa, OCF3;, SCF;3, (alcoxi C4-Cs)carbonilo,
nitro, azido, O(SO2)CHs, N(CHs;)z, hidroxi, fenilo, fenilo
sustituido, piridinilo, tienilo, furilo, quinolinilo y triazolito; o

b) R® y R® son hidrégeno y R' se selecciona del grupo
constituido por halo y alquilo C4-Cs, y R? se selecciona del
grupo constituido por halo, alquilo C4-C,, y alcoxi C4-C4
carbonilo.

Debe entenderse que las clases preferidas y especiaimente preferidas
anteriores se pueden combinar para formar clases preferidas y especialmente
preferidas adicionales.

Los compuestos de Férmula |l son agentes antineoplasicos. Por lo tanto,
la presente invencién proporciona un procedimiento de tratamiento de una
neoplasia susceptible en un animal que comprende administrar a un mamifero
que necesite dicho tratamiento una cantidad oncoliticamente eficaz de un
compuesto de Férmula ll. Se cree que los presentes compuestos son (tiles en
ol tratamiento de carcinomas como por ejemplo neoplasias del sistema
nervioso central: glioblastoma  multiforme, astrocitoma, tumores
oligodendrogliales, tumores del plexo ependimiario y corioide, tumores
pineales, tumores neuronales, meduloblastoma, schwannonma, meningioma,
sarcoma meningqal; neoplasias oculares: carcinoma celular basal, carcinoma

escamoso, melanoma, rabdomiosarcoma, retinoblastoma; neoplasias de las

2o
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glandulas endocrinas: neoplasias pituitarlas, neoplasias del tiroides, neoplasias
del cortex adrenal, neoplasias del sistema neurcendocrino, neoplasias del
sistema endocrino gastroenteropancredtico, neoplasias de las gonadas,
neoplasias de la cabeza y del cuello; cAncer de la cabeza y el cuello, tumores
en la cavidad oral, faringe, laringe, odontogénicos; neoplasias del térax:
carcinoma pulmonar de células grandes, carcinoma puimonar de células
pequefias, carcinoma pulmonar de células no pequefias, mesotelioma maligno,
timomas, tumores celulares de germen primario del térax; neoplasias del canal
alimentario: neoplasias de es6fago, neoplasias de estbmago, neoplasias de
higado, neoplasias de vesicula biliar, neoplasias de pancreas exocrino,
neoplasias de intestino delgado, apéndice y peritoneo veriforme,
adneocarcinoma da colon y recto, neoplasias de &no; neoplasias del tracto
genitourinario: carcinoma de células renales, neoplasias de la pelvis renal y del
uréter, neoplasias de la vejiga, neoplasias de la uretra, neoplasias de Ia
préstata, neoplasias del pene, neoplasias de los testiculos; neoplasias de los
6rganos reproductores femeninos: neoplasias de la vulva y de la vajina,
neoplasias de la cerviz, adenocarcinoma del cuerpo uterino, cancer de ovarios,
sarcomas ginecolégicos; neoplasias del pecho; neoplasias de la plel: carcinoma
de células basales, carcinoma escamoso, dermatofibrosarcoma, tumor celular
de Merkel; melanoma maligno;, neoplasias de huesos y tejidos blandos:
sarcoma osteogénico, histiocitoma fibroso maligno, condrosarcoma, sarcoma
de Ewing, tumor neuroectodérmico primitivo, angiosarcoma; neoplasias del
sistama hematopoyético; sindrome mielodisplasicos, leucemia mieloide aguda,
leucemia mieloide crénica, leucemia linfatica aguda, leucemiaflinfoma de HTLV-

1 vy células T, leucemia linfocltica cronica, leucemia celular en cabello,
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enfermedad de Hodgkin, linfomas que no son de tipo Hodgkin, leucemia de
mastocitos y neoplasias infantiles: leucemia linfoblastica aguda, leucemias
mielociticas agudas, neuroblastoma, tumores ¢§seos, rabdomiosarcoma,
linfomas, rumores renales. En particular, se cree que los presentes compuestos
son Udfiles en el tratamiento de tumores sdlidos, especialmente tumores del
colon y del recto. Es preferible que el mamifero a tratar por la administracién de
compuestos de Férmula Il sea humano.

Los compuestos de la presente invencién son de naturaleza é4cida y,

como tales, pueden reacclonar con cualquler base organica o inorganica,

incluyendo aminas y bases de amonio cuatemarias, para formar sales de .

adicién de base aceptables farmacéuticamenta. Es preferible transformar los
compuestos de Féormula Il en sus sales de adicién de base aceptables
farmacéuticamente para facilitar la administracién cuando se necesiten
disoluciones acuosas del compuesto en cuestién. Los compuestos de Férmula
Il pueden reacclonar con materiales basicos como por ejemplo hidréxidos de
metales alcalinos o alcalinotérreos, carbonatos y bicarbonatos incluyendo, sin
limitacién, hidroxido sédico, carbonato sddico, hidréxido potasico, hidréxido
célcico, hidréxido de litio, etc. para formar sales aceptables farmacéuticamente
como la sal de sodio, potasio, litio o calcio comespondiente. Las sales de sodio
y potasio son especialmente preferidas.

Ejemplos de aminas adecuadas para formar las sales son: aminas
alifdticas y aromaticas primarias, secundarias y terciarias, como por ejemplo
metilamina, etilamina, propilamina, i-propilamina, las cuatro butilaminas
isométicas, dimetilamina, dietiamina, dletanolamina, dipropilamina,

diisopropilamina, di-n-butilamina, pimodidina, piperidina,  morfolina,
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trimetilamina, trietilamina, fripropillamina, quinuclidina, piridina, quinolina e
Isoquinolina, especiaimente etil-, propil-, dieti- o trietilamina, aungue
particulammente isopropilamina y dietanolamina.

Ejemplos de bases de amonio cuaternario son, en general, los cationes
de las sales haloamonio, por ejemplo, el catibn tetrametilamonio, el catién
trimetilbencilamonio, el catién trietilbencilamonio, el catién tetraetilamonio o el
cation trimetiletilamonio, aunque también el catién amonlo.

Los compuestos de la presente invencién se pueden preparar por
procedimientos conocidos por un experto en la técnica. Generalmente, las N-
[benzoil}-fenilsulfonamidas de Férmula (| se preparan acoplando una
fenlisulfonamida sustituida apropiadamente con un é&cido benzoico o un
derivado de &clido benzoico sustituido apropladamente tal y como se flustra en
el siguiente esquema. Las variables R', R?, R?, R®, R? y R* son tal y como se
han definido anteriormente y Z es OH, Cl, Br, metanosulfoniloxi o
trifluorometanosulfonilox.

Esquema de Sintesis |

4 R Y
R™ § R® X i *
i‘;ﬂﬂz t z —_— OH
R 2a 3 r' » 3
R g
Cuando Z es OH, el acido benzoico correspondiente se acopla a la

fenilsutfonamida en condiciones estindar de acoplamiento peptidico conocidas

por los experios en la técnica. Especificaments, la fenilsuifonamida y el acido
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benzolco se acoplan en presencia de un reactivo de acoplamiento peptidico,
opcionalmentes en presencia de un catalizador. Los reactivos de acoplamiento
peptidico adecuados incluyen, N,N'-carbonildiimidazol (CDI), N,N'-
diciclohexilcarbodiimida (DCC), clorhidrato de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida (EDC) y 1-(3-(1-pirmolidinil)propil)-3-etilcarbodilmida (PEPC). Se
han descrito las tres formas poliméricas soportadas de EDC (7efrahedron
Letfers, 34(48), 7685 (1993) y PEPC (patente de los Estados Unidos n°
5.792.763) y son muy UGtiles para preparar los compuestos de la presente
invencion. Los catalizadores adecuados para la reaccion de acoplamiento
incluyen N,N-dimetil-4-aminopiridina (DMAP). Se combinanron todos los
reactivos en un disolvente adecuado, tipicamente diclorometano, cloroformo,
tetrahidrofurano, dioxano o dietiléter y se agitaron durante 1 a 72 horas a una
temperatura entre temperatura ambiente y la temperatura de reflujo del
disolvente. El producto deseado se pudo alslar por técnicas estandar de
extraccidn y cristalizacién y se purificé por cromatografla o cristalizacién segin
se necesite o0 se desee. Cuando se usan reactivos de unién a polimeros, se
pueden eliminar convenientements de la mezcla de reaccién por filtracion.

Altemativaments, la suifonamida se puede hacer reaccionar con un
derivado de &cido benzoico, como por ejemplo compuestos en los que Z es
cloro, bromo, metanosulfonlloxi o trifluorometanosuffoniloxl, en presencia de un
colector de 4cido como por ejemplo piridina, trietilamina o una resina bésica,
opcionalmente en presencia de un catalizador. Los reactivos se combinaron y
los productos se aislaron, esencialmente tal y como se ha descrito
anteriormente.

Un experto en la técnica entendera que los compuestos de Férmula Il en
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los que X es NH se pueden preparar tal y como se ilustra en el Esquema Il en
el que R, R%, R® R®, R%, R® y R* son tal y como se han definido
antsriormente.

Esguema de Sintesis ||

CEop 8 -

PSR S g b

R 3 R 3
R . R™

Se hace reaccionar una benzamidina sustituida apropiadamente con
derivados sulfonilo, como por ejemplo compuestos en los que Z' es cloro,
bromo, metanosulfoniloxi o trifluorometanosulfoniloxi, en presencia de un
colector de acidos, como por ejemplo piridina, tristilamina o una resina basica,
opcionalments en presencia de un catalizador. Los reactivos sa combinaron y
los productos se aislaron, esenclaimente tal y como se ha descrito
anteriorments.

Los 4cidos benzoicos, derivados de &cido benzoico, benzamidinas,
derivados de sulfonilo y sulfonamidas requeridos estin disponibles en el
mercado o se pueden preparar mediante procedimientos conocidos por los

expertos en la técnica.

PREPARACION 1
2,4-dibromobenzonitrilo

Se agitd una disolucién de cianuro de cobre (1) (2,32 g, 25,9 mmol) en
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dimetilsulféxido anhidro (50 ml) a 60°C, y a esta disolucién se afiadié terc-
butilnitrito (7,1 mi, 59,7 mmol) todo de una vez. Se afiadié gota a gota a la
mezcla una disolucion de 24-dibromoanilina (5,0 g, 198 mmol) en
dimetilsulféxido anhidro (30 mil), mediante una canula. Después de que
finalizara la adicion, la mezcia de reaccién se agitd durante 1 hora, se enfri6 a
45°C y después se tratd lentamenta con HCI 5 N (50 mi). Cinco minutos més
tarde, la mezcla de reaccion se enfrié a temperatura ambiente y se extrajo con
acetato de etilo:hexano 1:1 (2 x 300 mi). Las fases orgénicas combinadas se
lavaron con agua (100 ml) y cloruro sédico acuoso saturado (100 ml), se secd.
se concentrd a presién reducida y el residuo se sometié a cromatografia en gel
de sllice, eluyendo con hexano que contenla un 0-5% de acetato de etilo. Se
combinaron las fracciones que contenian el producto y se concentraron a
presion reducida para proporcionar el compuesto del titulo (1,61 g, rendimiento
del 31%).

pf = 76-78°C

FDEM: m/e = 261 (M").

PREPARACION 2
Acido 2,4-dibromobenzoico
Una suspension agitada de 2,4-dibromobenzonitrilo (1,57 g, 6,0 mmol)
en 4cido sulfirico (8 M, 150 ml) se calentd a reflujo durante 3 dias. La mezcla
de reaccién se enfrid hasta temperatura ambiente y después se extrajo con
acetato de etllo (2 x 75 ml). Las fases orgénicas combinadas se lavaron con
agua (100 ml) y cloruro sédico acuoso saturado (50 ml), se secaron,

concentraron y después se sometieron a cromatografia en gel de sllice,
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eluyendo con cloroformo que contenia un 0,5% de metanol y un 0,1% de acido
acético. Las fracclones que contenlan el producto se combinaron y se
concentraron a presién reducida dando el compuesto del titulo (0,81 g,
rendimiento del 48%).

pf=171-172°C

FDEM: m/e = 279 (M*-1).

PREPARACION 3
Acido 2-bromo-4-ciorobenzoico

Una suspension de nitrito sddico (2,21 g) en agua (15 ml) se afladi6 gota
a gota a una mezcla agitada enfriada en hielo de acido 2-amino4-
clorobenzoico (5,00 g, 29,1 mmol) y acido bromhlidrico al 48% (150 mi) en agua
(150 ml). La mezcla de reaccién se agitd durante 2 horas a 0°C y después se
fratd gota a gota con una disolucién de bromuro de cobre (ll) (7,81 g) en agua
(20 ml). Una vez finalizada la adicién, se dej6 que la mezcla de reaccion se
calentara hasta temperatura ambiente y se agitd durante toda la noche.
Después, la mezcla de reaccién se extrajo con acetato de etilo:hexano 3:1 (2 x
400 mi). Las fases orgdnicas combinadas se lavaron con cloruro sédico acuoso
saturado (200 ml), se secaron, se concentraron a presion reducida y el residuo
s someti6 a cromatografia en gel de sllice, eluyendo con cloroformo que
contenfa un 1% de metanol y un 0,5% de acido acético. Las fracciones que
contenian el producto se combinaron y se concentraron a presiéon reducida
dando el compuesto del tftulo (4,04 g, rendimiento del 58%).
pf = 154-165°C
FDEM: mv/e = 233, 235 (M'-1).



10

15

20

25

16

PREPARACION 4
Ester metflico del 4cido 4-sulfamoilbenzoico

Se suspendid 4-carboxifeniisulfonamida (20 g, 99 mmol) en
cloroformo:metanol 3:1 (200 ml). Se afiadlé (trimetilsilil}-dlazometano como
disolucién 2,0 M en hexanos (7,4 ml, 14,8 mmol) a temperatura ambiente y se
agit6é durante 5 minutos. La disolucién se concentrd a vacfo y el producto bruto
se cromatografié en gel de silice, con 0,5% MeOH/0,1% AcOH en CHxCl,. El
producto es un sélido blanco, 2,11 g, rendimiento del 88%.
pf = 180°C
FDEM: m/e = 214 (M*-1).

PREPARACION 5
3,4-dibromofenilsulfonamida

Se suspendié cloruro de 3,4-dibromo-fenilsulfonilo (20 mmol; Aldrich) en
40 ml de NH,OH acuoso al 30% y la mezcla se agito. Se afiadi6 acetona
lentamente, de una sola vez, para formar una mazcla de reacclén homogénea
(5-10 mi). Esta adicién es exotérmica, con burbujeo vigoroso. La reaccién se
agité a temperatura ambiente y se controlé por ESI-EM. La mezcla se
ooncentré. en rotavapor para eliminar la acetona y se formé un sélido. El sélido
se recogié mediante filtracion por succién, se lavd con agua y se dej6 secar al
aire. El material se usé tal cual se obtuvo, sin mayor purificacion. ESI/EM: 312,
314, 316 (M+ -1); pf 169-171°C; pf lit 175-176°C Huntress, E. H.; Carten F. H. J.
Am. Chem. Soc. 1940, 62, 511-514.

Los compuestos de las PREPARACIONES 6-15 se prepararon
esencialmente segln se describe en el procedimiento de la PREPARACION 5.
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Producto "Datos espectro de masas
(e/m)

~3-cloro4-fluoro ]
fenilsulfonamida ESIEM: 210 (M*-1)

4-yodo-Tenilsulfonamida W
3,4-diclorofenilsulfonamida 3sgt 313) y gg (_(Iﬁ_'_l

N°

PREP

6
7

8

; +im%wmt 5))
10 4-ctilfeni

11
1

_ mida | FSIEM: e/m 184 (M)
 3-rifluorometi]- ESIEM: 224 (M*-1)

PREPARACION 16
Acido 2-cloro-4-metilbenzoico

A 4-bromo-3-clorotolueno (4,97 g, 24,2 mmol) en DMF (25 ml) se afiadié
Pd(Oac) (0,54 g, 2,42 mmol), 1,3-bis(difenilfosfino)propano (0,998 g, 2,42
mmol), trietlamina (12,5 ml) y metanol (12,5 ml). El tanque de reaccién de
evacud y se purgd tres veces con gas monéxido de carbono. Se usé un balé
lleno con gas monéxido de carbono para mantener la atmésfera de monéxido
de carbono. La mezcla de reaccion se calentd a 80°C durante 8 horas.
Después de enfriar se afiadié H20 (50 ml). La mezcla se extrajo con hexanos
(2 x 50 ml). Las fases organicas combinadas se extrajeron con hexanos (2 x 50
ml). Las fases organicas combinadas se secaron sobre Naz2SO,, se filtraron, se
concentraron y se cromatografiaron con EtOAc al 0-3% en hexanos. Se
aislaron 1,24 g (28%) 2-cloro4-metilbenzoato de metilo como un aceite
incoloro. EIEM e/m 184 (M*; Cl) y 188 (M*; ¥Cl).
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A 2-cloro-4-metilbanzoato de metilo (1,00 g, 5,42 mmol) en THF (10 ml)
MeOH (5 ml) y H.O (2,5 ml) se afiadié LIOH 2 N (8,12 ml, 16,2 mmol). La
mezcla de reacci6n se calentd a 50°C durante 2,5 horas, se enfri6 a
temperatura ambiente, después se apagd con HCI 5 N (3,24 ml). La mezcla se
concentrd para eliminar el THF y el MeOH. Se form6 un precipitado blanco y se
filtr6. Después del secado, se aislaron 0,922 g (100%) de écido 2-cloro4-
metilbenzoico. ESIEM e/m 169 (M™-1; ¥Cl) y 171 (M-1; ¥'Cl).

PREPARACION 17
4-(terc-butildimetilsillloxi)fenilsulfonamida

Se disolvié 4-hidroxifenilsulfonamida (3,46 g, 20 mmol) en DMF (40 ml) y
se tratd con cloruro de terc-butil-dimetilsiliio (3,31 g, 22,0 mmol) e imidazol
(1,50 g, 22,0 mmol) a temperatura ambiente. Después de 20 horas, la mezcla
de reaccién se diluyd con EtOAc (100 ml) y se lavé con HCI 1,0 N (2 x 50 ml).
La fase orgénica se secd (MgSOy), se filtrd y se concentrd dando un aceite. El
aceite bruto se purificdé por cromatografla en columna Biotage (columna SiO;
40 M, eluido a 75 mi/minutos con hexanos:EtOAc 1:1). Se obtuvo un sélido
blanco (4,24 g, 15,4 mmol, 77%). ESI-EM e/m 288,1 (M*+H); pf 117-118°C;
RMN 'H (CDCly) & 7,78 (d, 2 H), 6,89 (d, 2 H), 4,86 (a s, 2 H), 0,97 (s, ©H), 0,20
(s, 8 H).

PREPARACION 18
N2 ,4-diclorobenzoil}-4-(ferc-butildimetilsililoxi)-fenilsulfonamida
A una disolucién agitada de &cido 2.4-diclorobenzoico (1,25 eq) en
diclorometano seco (10 mimmol), se afladi6 4-(ferc-butil-
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dimetilsiloxi)feniisulfonamida (1,0 eq) de una sola vez seguido de EDC (1,25-
1,5 eq) y, finaimente, N,N-dimetil-4-aminopiridina (1,2 equiv). La mezcla se
agitd vigorosamente en atmésfera de nitrgeno durante 16 horas, se concentré
a presion reducida y el residuo se dividié entre acetato de etilo y agua. La fase
organica se lavd con acido clorhidrico 1 N (4 veces, 20 ml/mmol), después las
fases acuosas combinadas se extrajeron con acetato de etilo (2 veces, 20
mi/mmol). Las fases orgdnicas combinadas se lavaron finalmente con agua y
cloruro sédico acuoso saturado, se secaron sobre sulfato sédico y se
concentraron a presién reducida. El residuo se purificd por cromatografia en gel
de sllice o cristalizacion, segin se necesite o se desee. ESI-EM a/m 458,0 (M*-
H; 460,0 (M* + H).

Los compuestos de las PREPARACIONES 19-21 se prepararon
esencialmente segun se ha descrito en el procedimiento de la PREPARACION
18.

N° Datos espectro de masas
PREP, |  Producto (e/m)
19 3-bromo-N-(2,4-dicloro- -EM: X
| benzoil)-fenilsulfonamida -
20 -N-(2,4-diclo: 1l)- I-EM: 35,
fenilsulfonamida %I_'-%E .
4-bromo-N-(2,4-dicloro- -EM: X

21 benzoil)-fenilsulfonsmida (M*-H)

Procedimiento General de Acoplamiento
A una disolucién agitada de acido benzoico (1,25 eq) en diclorometano
seco (10 mV/mmol), se afiadi6 fenilsulfonamida (1,0 eq) de una sola vez,
seguido de EDC (1,25-1,5 eq) y, finaimente, N,N-[dimetil}-4-aminopiridina (1,2

equiv). La mezcla se agité vigorosa en atmdésfera de nitrégeno durante 16
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horas, se concentré a presién reducida y el residuo se dividié entre acetato de
etilo y agua. La fase organica se lavd con écido clorhidrico 1 N (4 veces, 20
mi/mmol), después las fases acuosas combinadas se extrajeron con acetato de
etilo (dos veces, 20 mi/mmol). Las fases organicas combinadas se lavaron
finaimente con agua y cloruro sédico acuoso saturado, se secaron sobre sulfato
sOdico y se concentraron a presion reducida. El residuo se puede someter a
cromatografia en gel de sflice o cristalizacién segin se necesite o se desee.
Los compuestos de los EJEMPLOS 1-84 se prepararon esenciaimente

segdn se describe en este procedimiento general.

W
EJ Producto mmr dmuo masas
T TN 4-d|c|orobenzo| -3-bromofenl!s_ﬂonamlda EM(ES): 40
2 onamida EM(ES): 352 |
3 ‘ : ulfonamida EM(ES): 360
4 di romobenmll]-4—meﬁ|f5m'|sulf6namﬂa ESIES: H
S v butllfenllsu?fgnamlda ESIES: 476 (M"+1)
B  4-dibromobenzoi orolenilsulfonamida | ESIES: 454,458 (M +1) |
7 T e Crosonzol)4- ESIES: 388,390 (M*+1)
8 dorctenlisaifonamda ESIES: 40341°(W*1)
N{Z.4-diclorobenzoil]-3-doro-4-
9 fluorofenlls
N-|<-cioro-4-ni n2ollj-4-

10 clorofenilsulfonamida
11 N-[2-cloro-4-bromobenzollFenilsulfonamida
12 N{2-metll-4-bromobenzoil-fenilsulfonamida
13 N{2-cloro-4-nitrobenzoll[fenllsuffonamida
14 NJ2-cloro-4-brormobanzoll]-4-

bromofonllsutfonamld.lill_"_

N-2-cloro-4-nitrobenzo

15 Elromofemlsulfonamlda
16 N-2-cloro-4-bromobenzoll[-4~

fluorofenilsulfonamida
17 -cloro-4-bromobenzoil|-3- ESIES: 3

clorofenilsulfonamida 408(M'-1), 410(M"+1)
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18 N r4-bromobenzo
metoxifenlisulfonamida
19 N- -4-b nzot
Mgetoxlfemlsulfonaml?ﬂa
-cloro-4-niirobenzoll]-4-
20 metoxifenilsulfonamida a )
21 N- n nzoil]-3, : =2),
diclorofenilsulfonamida M*), 411(M*+2
22 N-[2-m orobenzo E R =1),
clorofenlisutfonamida (M-1), ;M’- )
ES lon N rvad gll}zes
N-{2-metil-4-clorobenzoil}-4- oy
23 lzmetllfanllsulfonamldau 54 ) m344
N-{2,4-diclorobenzoll]-3,4- pot g
24 dibromofeniisutfonamida 35'“‘ ‘3";""%35'3 N
N-[mfdorobanmﬂﬁ?
25 uommehlfenllsulfonamlda 395.9476!395.9489
ESIEM:
26 lél_umfanusulgnamida 345, 9508/345 9515
27 i tilfenllsull'onmida] 365, 9734!385 9747
. . ESIEM m/e y
N-{2-metil-4-bromobenzoil]-4- 339;0 3E£P
28 clorofeniisulfonamida 39. “MCI “Br ”CI
- »[zmmbmmommml—mm'wﬁw
metifenilsulfonamida M'-1; ™Br: 9'Br
. ED . by
NH{2-bromo-4-clorobenzoil]-4- 4. . .
30 metoxicarbonitfenilsulfonamida 4;%? an‘src, IﬁBrBr '
ESIEM nv/e 4 Ty
N-[2.4-dbromobenzoll-4- m;(‘%r
31 metoxicarbonilsulfonamida 4-;»7 Br Br Br "Br
N-[2-bromo-4-ciorobenzoil]-3- IEWI iiiE‘ZSQ;G Z'itﬁ
32 metoxifenilsulfonamida St L e
N-[2-bromo-4-clorobenzoll]-4-ferc- IEM'WE'_ZWT
33 2 butilfeniisulfonamida uB,. M Br Bs';'c|
E
N-{2,4-dlbromobenzoi]-3-metoxicarbonil-4- EIEMWESU!;Q'EéT
34 [ metoxifeniisulfonamida Y 508 C'Br(M Br. él!rr. Br,
a5 | NH2-meti-4-bromobenzoill-3-cloro-4- S'E“W
fluorofenilsulfonamida @a “Br lvc|
N -mauubromobeﬂul—'m
36 T (M1 ™8r: ")

yodaofenilsutfonamida

VY
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37 -me| OMODENZOI}-3- ; .'ME
metilfenlisulfonamida 368.1 (M*-1; "Br: *'Br
- ESIEM mgﬂ ] 5,135
N-H2,4-dibromobenzoll]-4- q. e Ny
38 yodofenilsulfonamida yﬁfgl._%l\al; "qul‘-'BrBr'
S -1;
N-[2,4-diclorobenzoil]-4- I, 2Cl) y 456 (M-1;
39 yodofeniisulfionamida ey, ”g(lily;g? M-1;
ES llﬁn No&:_ﬁvo EM
ones
40 N{2-cloro-4-bromobenzoil]-4- ol;gengdos: r:a; 498
yodofenlisulfonamida Br.>Cl), m/z 500
‘ar,"cl)*m/zsoz
(*'Br.>’Cl).
N{2-metil-4-clorobenzoll]-4- =S II"”n Neﬂ:_ﬂvo -
orobenzol ones -
41 metoxifenilsulfonamida rvados: rlrﬂz
I‘ ¥ m/z 340 (fiCli.
N-{2-metil-4-clorobenzoil]-4- . Ionesn eﬂ:-Hm
-me nzoi
42 fluorofenitsuifonamida &”Md‘”: m)z. 26
I};mf‘zsza giCIE.
E
lones [M-H]
43 N-[2-metil-4-clorobenzoll]-4- o dos: 388
romofenilsulfonamida Br,Cl), m/z 388
1Br, ¥%Cl) y, vz 380
Br,YCl).
- = ones At
44 N-[2-metil-4-clorobenzoll]-2-metoxi-4- iones
metitfenilsulfonamida sarvados: 52
1) y m/z 354 (*'Cl).
E VO
iones [M-H)
45 NH{2-metil-4-clorobenzoil}-3-cloro-4- observgdos: 356
metifenlisulfonamida (&gl 1), m/z 358
1, ”CI)x,m/z:!BO
'cl, cla.
45 | MH2Abisrifluorometibanzoil4- [ 5o [oN CORATND
fluorafenilsulfonamida observados: 410
. A E
N-[2 4-bls-triflucrometilbenzoil]-4- :
47 metoxifenilsulfonamida obserados: m/ 428
48 NH2,4-bis-triflucrometilbenzoil}-4- £S 'gr"ys atvo EM
metilfenlisulfonamida observados: 410
ES 16n Negativo EM |
49 N-[2 4-bls-triflucrometilbenzoif]-4- Ioneseﬂll- -
bromofenilsulfonamida rvados 474

(9PBsr?y mz A:WG ("Br).
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ES 1on Negativo EM
50 N2 4-bis-triflucrometilbenzoil}-3- lones ,
metiifenlisulfonamida observados: 410.
ESlIon N
51 N-[2-metil-4-clorobenzoll]-4- Iones
trifluorometoxifenilsulfonamida ’;!92
* ; m 394 g }
ES Ion a
Iones -
52 N-[2,4-bis-trifluorometilbenzoil]-3,4-
diciorofenilsulfonamida I) m/z486
) ¥' m/z 488
E:
NH2,4-bis-trifluorometiibenzoil]-3,4- . <
53 difiuorofenilsulfonamida obsem nﬂ 432,
ES Ibn N atlvFEM
54 N-{2-metil-4-clorobenzoil}-3-cloro-4-
fluorofenlisulfonamida CI))' m/z 352
55 N-[2-metil-4-clorobenzoil}-3- loneseﬂn-
metilfenilsulfonamida rvados
1) y m/z 324 CI
ES Ion N aﬂvo EM
56 N-[2-metil-4-clorobenzoil}-4- Ion
yodofenilsulfonamida
VT ‘%‘%E%F
ES lén Nega
57 N-[2-metil-4-clorobenzoil]-3,4- eﬂd—
difluorofenilsutfonamida rvados
Cl) y m/z 348
N-[2,4-bis-1rifl tilbenzolf]-3-cloro-4- =S Im:lseﬂll e EM
is-trifluorome
58 fluorofenlisulfonamida ( I?r\na"?/c;s4 5"?;
y
ESion N al'_LEﬁ'_
59 N-{2-cloro-4-melilbenzoil}-3-cloro-4- eﬂd-’:gl
fluorofenilsulfonamida gbservados 3&2
Esr%—n—aw&d-
60 N-[2-metil-4-clorobenzoil]- iones
fenilsulfonamida servados: 10
1) y m/z 312 (°'Cl).
ES lon N
B1 N-[2-metil-4-bromobenzoll]-4- °ﬂ\n-”|1
efiltiofeniisulfonamida gbservados 412
Br)y m/z 414 Br).
Es Ion N
iones m}z
82 N-[2.4-dIclorobenzol 388

efittiofenilsulfonamida

G s
T,

5"
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. : ES 1on Negalivo EM |
N-[2,4-bis-trifluorometilbenzoll)-4- L . .
63 [ Isoproplifeniisulfonamida iones [M,';g observados:
m—
ionas [M- rvados
N-[2-cloro-4-bromobenzoil]-4- H |',|18
84 - : m/z Cl),
ropilfeniisulfonamida o ) Y Ch), m2
ES |£n N EV)E EM
lones ervados:
N-2,4-dlbromobenzoll}4- ?.
85 tiffenlisulfonamida 446 gy Br) Br), M
i'Br Byr
E
86 N-{2-metil-4-bromobenzoll]-4- lones [M- 'egbservados:
etilfeniisulfonamida m/z 380 ( ota) r) y m/z 382
Es I6n Neg s‘ﬂv?Ech[_
N-[2,4-dibromobenzoi rvacos:
67 isopropilfenlisulfonamida 482 ( EM- B;' ?32’%’4
"Br. )Byr
ES 1on Negativo
68 N-[2,4-diclorobenzoil]-4- g e Ko b
Isopropilfeniisulfonamida 372 ach) (¥| m/'z 374
.
- os:
69 | N2 4-diclorobenzoll]-4-etilfeniisulfonamida # Ohrbl
”CJ) CY m 370
£S5 lon Negatlvo EM
20 N-{2-metil-4-clorobenzoll]-4- lones [M-H]" observados:
etilfenlisulfonamida m/z 366 f y m/z 338
- N-{2-cloro-4-bromobenzoill4- ones [,M"#B, Ve
stilfenlisulfonamida J) ml'z 404
!ffBr gl!
ega vo
N-{2-bromo-4-clorobenzoil}-4-
72 etifenilsulfonamida 4533; 23'2 404
i'Br J)&
ESIONN Eﬁ\)l_o'EM_
73 N-J2-bromo-4-Glorobenzol]-4- lones I % Mg
sopropilfenlisulfonamida 416 (uB A » g m/z 418
(J Br, *CI).
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N 2-cloro-4-yodobenzol|4-
ES Ibn Positivo EM iones
75 N-[2-metil-4-clorobenzoll]-4- [M;Q bservados: m/z
metiltiofenlisuifonamida (SCJ) g m/z 358
. Iones
N-{2-metil-4-clorobenzollj4- 'ﬂ'
76 it I)
trifluorometiltiofeniisulfonamida :
410 *'Br, ®*Cl) y m/z 412
ot gy
ES Ibn Fos
77 -metil-4-clorobenzoil]-3- [M+ I-é] bservados: m/z
ifluerometilfeniisulfonamida (3c,|) (!l m/z 380
: ES Bn Poe onas |
78 {2-metil-4-bromobenzoif}-3- leg servados; m/z
uorcmetilfenlisulfonamida 422 { ('r) Bvr m/z 424
ES 16n Poshivo EM jones
N-[2-trifluorometil-4-metiibenzolf]-4- A .
n R onlmaronamae 4= | [MeH] abservados: m/z
N-[2.4-diclorobenzoil)-3- . H
80 m[o?toxifenllsulfonamlllda 7,15 (m, 'IH)-. 80 (s,
2.4-diclorobenzoil]-4- "
81 mnnu{oromeurfenllsulf:n!mlda ESI-EM e/m 395,89 (M"-H)
82 ‘hiiroxienisulfonamida a/m 344.0 (M'-H)
a3 N-[4-bromo-2-mefti-banzoll]-3.4- EMu:'- )R
dimetil-fenilsulfonamida [M-HT 379,8843
a4 | N24-bis-fiuorometiFbenzoll-3- EM(ESY):
fluoro-fenlisulfonamida [M-H] 414,048
EJEMPLO 85

N-[2-cloro-4-bromobenzoil]-4-clorofenilsulfonamida
Se cargd un vial de reaccién con 8 ml de acido 2-cloro-4-benzoico (0,39
mmol, 1,5 eq) y 2,0 mi de diclorometano. Se afiadié una disoluciéon madre (4,0
mi) que contenia 4-clorofenilsulfonamida (0,26 mmol, 1 eq) y N,N-{dimetil]-4-
aminopiridina (48 mg, 0,39 mmol, 1,5 eq) en diclorometano, seguida de 0,261 g
de resina de poliestireno carbodiimida (2,0 mmol/g, 0,52 mmol, 2,0 eq,
Novabiochem) y el vial se tapé y se gird. Después de 72 horas, se afiadieron
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0,77 g de resina de poliastireno sulfonatada (MP-TsOH) (1,53 mmol/g, 1,17
mmol, Argonaut). Después de 18 horas la mezcla de reacclén se filtrd y se
concentrd bajo una comiente de nitrégeno. El residuo se sometié a HPL.C en
fase inversa en una columna CombiPrep, columna YMC ODS-A 20 x 50 mm de
5 micras, C18, tamafio de poro de 120 Angstrom, gradiente: del 5% al 95%
CH3CN/disolucién acuosa de HCI 0,01. Las fracciones que contenfan el
producto se combinaron y concentraron a presion reducida dando el compuesto
del titulo.
ESIEM: &/m = 408(M*+1), 406(M"-1), 408(M"+3).

Los compuestos de los Ejemplos 86-107 se prepararon, basicamente,
seglin se describe en el Ejemplo 85.

'N® DE " Dalos espectro de |
EJ. H:roducto masas {e/m
N clorobe . -1},
86 n[':hlfenllsulfonarn:ﬂa 344 (M*+1
a7 NIZ 4 H‘qul_ ESIEM: 871!51"'-1 )
maetiitiofenilsulfonamida 376 (M*+1
88 N2 .4-diclorobenzoll[-4-ferc- ESIEM: &BIIMl-’I )
butilfenilsulfonamida 388 (M'+1
E : +
N-2,4-diclorobenzoll]-3-cloro-4- \ '
88 metiifenilsulfonamida %g% M'é ’
: : EslEM: +
-metil-4-clorobenzoil}-3-
80 romofenilsulfonamida %89% M'_;%'
4-diclorobenzoll[4-~ | : -
91 Ai"l-t[Jzorofenllsquonamlda 348 (M'+1
N-[2.4-dIclorobenzoll}-3,4- : )
92 iclorofenilsulfonamida i%% w’%'
N-[2-mefiFd—clorobenzoll4- | ESIEM: E.ﬂé' 1),
83 clorofeniisulfonamida muﬁ%’_
o4 N2 4-diciorobenzo)
bromofenilsulfonamida 408 M-1 410(M+3
05 N- orobanazol
metilsulfoniloxifenlisufonamida 424 (M). 426(M+2)

£

\
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B N1Z,4-diclorobenzoil]-4- ESIEM: 312(M-2), 414 |
trifluorometoxifenilsulfonamida M), 416(M+2
87 | N-24-didorobenzoil-4-mefoxi-3,5- | : s
dimetilfenilsulfonamida M), 372(M+,
o8 iclorobenzoi Eélgll'.l: 3‘;1(“:5).
dlmetilan'linofenllsulfonamlda 373(M
2 ¢] 4-bls-trifluo nzoi : -
clorofenilsulfonamida 'ESIEM%
100 N-[2-mefil-4-bromobenzoil|-4- : "
bromofeniisulfonamida M-1), 434(M+1
101 N2-cloro-4-nitrobenzoil]-4-fluoro- : -
o B eaenea T
N{2d eNnzOi "ESIEM: 342{M-1), 344 |
clorofenilsulfonamida M+1
103 N:I?IalaoToﬁnzol!F-‘l— E 5 X
nitrofeniisulfonamida M+
104 NZ-me Mmﬁnzom%z R R
diclorofenilsulfonamida M-1), 380(M+3
105 W R !
butlifenilsulfonamida M+
N{2-mellF4-clorobenzoll]-3- ESIEI&: 55?!(&!:15
clancfenlisulfonamida
107 | N2, 4-diclorobenzoil411, 2 Afrazor 41t 305 (M)
fenlisulfonamida
EJEMPLO 108

N-{2 4-diclorobenzoil]-4-(1-metilsulfanil-fen-4-il)fenilsulfonamida
Etapa A: Procedimiento de activacién de la resina

La resina de amida Rink (CA Novablochem, 0,53 mmol/g) se suspendid
en una disolucién de piridina al 30% en DMF y se agitd a temperatura ambiente
durante 3 horas. La mezcla se filtr y la resina se lavé dos veces con DMF y
después, altemativamente con CH2Cl; y MeOH. La resina activada que tiene un
grupo amino libre se secd y se usd sin mayor purificacion.

La resina de amida Rink (0,53 mmol/g) se suspendié en una mezcla 1:1
de CH:Cl/THF y EtsN (4 eqg), 4-yodofenilsulfonamida (3 eq) y DMAP (cantidad
catalftica). La disolucién se agité durante toda la noche a temperatura
ambients. La mezcla se filtrd y la resina se lavé altemativamente con CHzCl2 y
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MeOH. La resina de 4-yodofenilsulfonamida de Rink se secé a vaclo.

La resina de 4-yodofeniisulfonamida de Rink (0,26 mmol, 0,53 mmol/g),
acido metilsulfanil-fenilo (2 eq), carbonato potasico (8 eq) y acetato de paladio
(0,5 eq) se mezclaron todos juntos y se suspendieron en 7 ml de una mezcla
de dioxano y agua 6:1. Esta mezcla se calentd en un Argovant® QUEST® 210
a 100° durante 24 horas. Después, ia resina se lavd dos veces con 5 mi de una
mezcla de dioxano/agua 6:1 y después seis veces con CHzClz (7 ml) seguido
cada vez de MeOH (7 mi).

Se afiadieron 3 ml de una disoluclén acuosa al 95% de é&cido
trifluoroacético a la resina, disueltos previamente en 3 ml de CHzCl.. La mezcla
se agitdé durante 30 minutos a temperatura amblente y se filtr6 como se ha
descrito anteriorments. Se utilizd la 4'-metilsulfanil-bifenil-4-sulfonamida sin
mayor purificacién.

A una disolucién agitada de acido 2,4-dicloro-benzoico (1,25 eq) en
CH2Cl2 seco (10 ml/mmol) se afiadié 4'-metilsulfanil-bifenil-4-sulfonamida (1,0
eq) de una sola vez mediante EDC (1,25 o 1,5 eq) y, finaimente, DMAP (1,2
equiv). La mezcla se agité vigorosaments en atmésfera de nitrdgeno durante
16 horas, después se vapord a vaclo y el residuo se dividié entre EtOAc y
agua. La fase organica se lavd con HCI 1 N (4 veces, 20 m/mmol), después la
fase acuosa se extrajo con EtOAc (dos veces, 20 mi/mmol). Las fases
organicas combinadas se lavaron finalmente con agua y salmuera, se secaron
sobre Na;S0O,, y se concentraron a vaclo. El producto bruto se purifico por
cromatografla en gel de sllice usando sl efluente apropiado, dando el
compuesto del titulo.

ESI-EM (M*-H) 450,9870/450.0.
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EJEMPLO 109
N-[2 4-diclorobenzoil}-4-3'-acetil-bifenilsufonamida
Se usd una suspension de resina de 4-yodofenilsulfonamida de Rink
(0,26 mmol, 0,53 mmol/g), acido 3-acetilfenil borénico (2 eq) y acido 2,4-dicloro-
benzoico (1,25 eq), basicamente, como se describe en el Ejemplo 108 para
preparar el compuesto del tftulo.
ESI-EM (M*-H) 447,0099/4486,0.

EJEMPLO 110
N-[2 4-diclorobenzoil]-fenilsulfonamida

A una mezcla de fenilsulfonamida (0,16 mol; 25,12 g) y carbonato
potésico (0,2 mol; 27,6 g) en 500 ml de dioxano se afiadid, gota a gota, cloruro
de 2,4-diclorobenzoilo (0,13 mol, 18,0 ml). La mezcla se calentd a refiujo en
atmoésfera de nitrégeno durante 16 horas. La reaccién se diluyd entonces con
agua (500 ml), se neutralizd a pH 5 con é&cido clorhidrico concentrado y se
extrajo 3 veces con acetato de etilo. Las fases de acetato de efilo combinadas
se lavaron con cloruro sédico acuoso saturado. El residuo sélido se someti6 a
cromatografia en gel de sflice, eluyendo con diclorometano que contenia un 0-
5% de metanol. Se combinaron las fracciones que contenlan el producto y se
concentraron a presion reducida dando el compuesto del titulo.
MS(EM): &/m = 329,9 (M*+1), 327,9 (M*-1).

EJEMPLO 111
N-[2 4-diclorobenzoill-4-clorofenilsulfonamida
Una mezcia de 4-clorofenilsulfonamida (0,1 mol; 18,0 g) y cloruro de 2 4-
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diclorobenzolio (0,12 mol; 16,8 ml); el compuesto del titulo se prepard
basicamente sagin se ha descrito en el Ejemplo 110.

MS(ES): e/m = 363,9 (M+)

EA: Calculada para C13HsClaNO3S: Teoria: C, 42,82; H, 2,21; N, 3,84. Hallado:
C,42,56; H, 2,14; N, 3,76.

EJEMPLO 112
N-[2-cloro-4-bromaobenzoil}-4-clorofenilsulfonamida

A una mezcia de reaccidn de 4-clorofeniisulfonamida (15,6 g, 81.4
mmol), CDI (15,82 g, 97,7 mmol) y acetato de etilo (300 ml) a temperatura
ambiente se afiadié una suspensién de écido 2-cloro-4-bromobenzoico (23,0 g,
87,7 mmol) en acetato de etilo (100,0 ml) durante un periodo de 15,0 minutos
(n6tese: se observd desprendimiento de gas que se pudo controlar por la
velocidad de adicién de la suspension; la mezcla de reaccién entré en
disolucién hacia el final de ia adicién de la suspension; la reaccién se pudo
controlar por HPLC o TLC con acetato de etilo/heptano 1:1 como eluyente.
Después la mezcla de reaccién se agité a temperatura ambiente durante 30
minutos y después se calentd a 60°C durante 80 minutos o hasta que no se
observe desprendimiento de gas. La reaccion se enfrié a 40°C y se afiadi6 (de
una sola vez) 1,8-diazabiciclof{5.4.0Jundec-7-eno (14,63 ml). La temperatura de
reaccién pasd de 40°C a 45°C. La mezcla se agitdé hasta que alcanzd
temperatura ambiente antes de apagarla con agua desionizada (400 ml). La
fase orgénica superior se separd, se lavé con HCI 1 N (300,0 ml), se seco con
MgSO, anhidro, se filtrd y la torta se lavé con acetato de etilo (20,0 ml). El
filtrado se concentrd a 50,0 g de disolucién de jarabe, después se afiadié

</
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heptano (250,0 ml) con agitacién vigorosa. Calentando, se formd una
suspension blanca y se sometid a reflujo y después se dejé equilibrar a
temperatura amblents. El precipitado blanco se filtré y la torta se lavé con
heptano (20,0 ml). El precipitado se secé a vacio a 55°C durante 18 horas.
(masa = 29,12 g, rendimiento del 87,4%).

Se calentd a reflujo una mezcla de 19,17 g del producio y acetato de
etilo/heptano 1:2 (150,0 ml) durante 30 minutos, y después se enfrid a
temperatura ambiente. El precipitado blanquecino se filtrd y la torta se lavé con
heptano (50,0 ml). El precipitado se sectd a vacio a 50°C durante 18 horas.
(masa = 14,93 g; recuperacién del 78%).

ES| EM: e/m = 408 (M*+1), 406 (M"-1), 410 (M*+3).

EJEMPLO 113

Sal s6dica de N-[2-cloro-4-bromobenzoil}-4-clorofenilsuifonamida

A una disolucién de N-[2-cloro-4-bromobenzoll}-4-clorofenilsulfonamida (5.2 g,
12,72 mmol) y éter metllico de terc-butiléter (88,0 ml) a temperatura ambiente
se afiadid metdxido sédico (0,69 g, 12,72 mmol) de una sola vez. Después, la
reaccién se aglté durante 5 horas, después de las cuales se afiadid heptano
(88,0 ml) seguido de agitacién vigorosa durante 60 minutos. Se formé un
precipitado blanco, se filtrd en una atmésfera positiva de nitrdgeno y la torta se
lavd posteriormente con heptano (2 x 44,0 ml). La torta se secd hasta
semisequedad, seguida por secado en homo a vaclo a 130°C durante 18 horas
(masa = 4,4 g, 80% en peso. rendimiento; RMN 'H (DMSO dg) 7,8-7,85 (m, 1H),
7.81-7.82 (m, 1H), 7,58-7,59 (d, 1H, J = 1,76 Hz), 7,51-7,52 (m, 1H), 7,48-7,49
(m, 1H), 7,44-7,45 (d, 1H, J = 1,76) 7.37-7 4 (d, 1H).

~ 0:'4&
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EJEMPLO 114
N-[3-cloro-4_-f|uomfenilsurfoniI]-3-ﬂuom-4—metilbenzamidlna

Se afiade clorhidrato de 3-fluoro-4-metilbenzamidina (0,025 g, 0,133
mmol) en THF (0,5 ml) a cloruro de sulfonilo de 3-cloro-4-fluorofenlio (0,0304 g,
0,133 mmol) seguido de N-metiimorfolina (0,2 ml). La mezcla de reaccién se
concentrd y se cromatografié usando cromatografia en fase inversa (gradiente
del 5-95% (0,1% TFA en CH;CN) en ((0,1% TFA en H20). Se aislé un sélido
blanco (16,4 mg, 36%). ES EM I6n Positivo iones [M+H]" observada: m/z 345
*cl) y m/z 347 (*'Cl).

EJEMPLO 115
N-[3-cloro-4-fiuorofenilsulfonil]-4-clorobenzamidina
Se usd clorhidrato de 4-clorobenzamidina (0,025 g, 0,133 mmol) y
cloruro de sulfonilo de 3-cloro-4-fluorofenilo (0,0304 g, 0,133 mmol),
bésicamente seglin se describe en el Ejemplo 114 para preparar el compuesto
del titulo. ES EM 16n Positivo iones [M+H]" observada: m/z 347 (*°Cl, ¥*Cl), 349
(*ci, ¥ciyy 351 (’cl, ¥'c).

EJEMPLO 116
N-[3-cloro-4-flucrofenlisulfonil]-3-cloro-4-fluorobenzamidina
Una mezcla de clorhidrato de 3-cloro-4-fluorobenzamidina (0,025 g,
0,133 mmol) y cloruro de sulfonilo de 3-cloro-4-fluorofenilo (0,0304 g, 0,133
mmol); el compuesto del titulo se prepars, basicaments, segln se describe en
el Ejemplo 115. ES EM [6n Positivo lones [M+H]" observada: m/z 365 (*Cl,

\
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¢y, 367 (*¢l, ¥cl) y 3689 ('Cl, I'Cl).

EJEMPLO 117
N-[2,4-diclorobenzoil]-4-hidroxifenilsulfonamida

Se disolvié 4-metoxi-fenil-4-sulfonamida (0,0608 g, 0,132 mmol) en THF (1,25
ml) y se tratd con fluoruro de tetrabutilamonio (THF/1,0 N; 200 4, 2,0 mmol) a
temperatura amblente con agitacién, durante 18 horas. La mezcla de reaccién
se diluyd con EtOAc (10 ml) y se lavé con NH,Cl ac. Saturado (1 ml), H20 (2 x
1 ml) y salmuera (1 ml). La fase organica se secd sobre MgSOy, se filtrd y se
concentrd en rotavapor. (Se liofilizé en H2O/MeOH para obtener un sélido
cristaling, 20 mg (0,058 mmol, 58%). Se purificé por HPLC) pf 155-157°C; ESI-
EM e/m 344,0 (M+ - H); RMN 'H (dg-DMSO) 7,90 (d, 2 H); 7.68 (s, 1 H); 7,44 (s,
2 H); 6,90 (d, 2H); 3,43 (a s, 3 H).

EJEMPLO 118
N-[2,4-diclorobenzoil]-4-{tien-3-il-feniisulfonamida

A una disolucién de N-(2,4-diclorobenzoil}-4-yodo-fenilsulfonamida (0,10
mmol) en toluena/etanol 20/1 (3 ml) se afiadié acido 3-tiofenoborénico (0,18
mmol, 0,18 ml, disoluciéon 1,0 M ean DMF) y tetrakis-(trifenilfosfina) de paladio
(0) (10% mol). Después, se afiadid Na;CO; acuoso 2 M (0,3 ml) y la mezcla
agitada se calentd a 100°C durante toda la noche (17 h) (sistema Buchi
Syncore). La mezcla de reaccion se concentrd (aparato Genevac), después se
afiadié agua (2,5 ml) y acetato de etilo (5 ml). Las fases se separaron y la fase
acuosa se extrajo con acetato de etilo (3 x 5 ml). Este procedimiento se llevé a

cabo autométicaments usando un sistema Tecan. Los disolventes se



10

156

20

25

34

evaporaron y el producto bruto comespondiente se purificé por HPLC dando el

compuesto del tiulo.
ESI EM e/m 410,96/410,0 [M*-H]*

Los compuestos de

los EJEMPLOS 1

19-130 se prepararon,

basicamente, segin se describe en el procedimiento del EJEMPLO 118.

-_N'He ‘Producto Datos espectro de masas
ejemplo e/m
‘Lﬂ'& N-2.4-diclorobenzoll-4-{1- I-EM: e/m 472, 2.2
trifluorometilfen-4-il ffeniisulfonamida -
120 N:[Z.ﬁiaoroﬁnmillj-imﬁ-ﬂuom-ﬁn:ﬂIF -EM: e/m 422,997 422,0
fenlisulfonamida -
121 N2 ,4-dicloro-benzol ran-2-1- ESI-EM: e/m 394,98 /394,
fenlisulfonamida -
122 | N2 4-diclorobenzoll[-4-{1-mefox]-fen-2- | EST-EM: e/m 435,01 .
ilfenilsulfonamida -
123 | N42Z.4-diclorobenzoil[-4-{T-metoxicarbonil- | ESI-EM: ,07 7446,
fen-4-ilYfenilsulfonamida -
124 N-2,4-diclorobenzol uinolin-8-il- -KEM: 456,01 / 455,1
fenilsulfonamida -
125 A4-diclarobenzoi uinolin-5-I- -EM: 56,01 7457,
| fenilsulfonamida %+§]
128 N2.4-diclorobenzoi r-3-il- I-EM: 394,98 / 394,
fenilsutfonamida %—%]
127 N-[2.4-diclorobenzoil]-4-piridin-3-II- -EM: 0
fenlisulfonamida -
128 | N-[2.4-diclorobenzoill-3-bifenilsulfionamida ESI-ﬁ: 5!2 05,1
129 4-diclorobenzoil]-4-m - I-EM: e/m 435,2
bifenilsulfonamida -
130 N2 4-diclorobenzollf4-Hofen-2-F | ESI-EM: e/m 411,1
fenksulfonamida M*-H]

Todos los compuestos relacionados estdn disponibles oralmente y

normalmente se administran oralmente, por lo que la administracién oral es la

preferida. Sin embargo, la administracién oral no es la dnica via o incluso la
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Gnica via preferida. Por ejemplo, la administracion transdérmica puede ser muy
deseable para pacientes que sean olvidadizos o imitables a la hora de tomar
medicinas orales y, de hecho, puede preferirese la via intravenosa por
conveniencia para evitar complicaciones potenciales relacionadas con la
administracién oral. Los compuestos de Formula Il se pueden administrar
también por via percutdnea, Intramuscular, intranasal o intrarectal en
circunstancias particulares. La via de administracién se puede variar de
cualquier manera, limitada sélo por las propledades fisicas de los fArmacos, la
conveniencia del paciente y del cuidador, y otras circunstancias relevantes
(Remington’'s Pharmaceutical Sciences, 18" Edicién, Mack Publishing Co.
(1990)).

Las composiciones farmacéuticas se preparan de una manera que el
experto en la técnica conoce. El vehiculo o excipiente puede ser un material
sdlido, semisélido o Ilfquido que puede servir como vehiculo o medio para el
ingrediente activo. Los vehiculos o exciplentes adecuados son bien conocidos
en la técnica. La composicién farmacéutica se puede adaptar para uso oral, por
inhalacién, parenteral o tdpico y se pueden administrar al paciente en forma de
comprimidos, capsulas, aerosoles, Inhaladores, supositorios, disoluciones,
suspensiones o similares.

Los compuestos de la presente invencidbn se pueden administrar
oralmente, por ejemplo, con un diluyente inerte para capsulas o comprimido en
comprimidos. Con el fin de administracion terapéutica oral, los compuestos se
pueden incorporar con excipientes y se pueden usar en forma de comprimidos,
comprimidos medicinalas, cépsulas, elixires, suspensiones, jarabes, obleas,

chicles y similares. Estas preparacién deberlan contener, al menos, un 45% del

\'
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compuesto de [a presentae invencidn, el ingrediente activo, aunque esto puede
variar dependiendo de la forma particular y, convenientemente, esta entre el
4% y el 70% del peso de la unidad. La cantidad del compuesto presente en las
composiciones es la que permite obtener una doslficacién adecuada. Las
composiciones y preparaciones preferidas de las presente invencién se pueden
determinar por procedimientos blen conocldos por los expertos en la técnica.
Las pastillas, plidoras, capsulas, comprimidos y similares pueden
contener también uno o més de los siguientes adyuvantes: aglutinantes como
por ejempio povidona, hidroxipropilcelulosa, celulosa nﬁcrocristalina o gelatina;
excipientes o diluyentes como por ejemplo almidén, lactosa, celulosa
microcristalina o fosfato dicéicico; agentes disgregantes como por ejemplo
croscarmelosa, crospovidona, almidén glicolato sédico, aimidon de mafz y
similares; lubricantes como por ejemplo estearato magnésico, acido estearico,
talco o aceite vegetal hidrogenado; glidantes como por ejemplo didxido de
sllicio coloidal; agentes humectantes como por ejemplo lauril sulfato sédico y
polisorbato 80 (CAS n° 9005-65-6); y agentes edulcorantes como por ejemplo
sacarosa, aspartamo o sacarina o un agente aromatizante como por ejemplo
menta, salicilato de metilo o aroma de naranja. Cuando la forma de dosificacién
unitaria es una capsula, puede contener ademés de los materiales del tipo
anterior, un vehiculo liquido como por ejemplo polietilenglicol o un aceite graso.
Otras formas de dosificacion unitaria pueden contener diversos materiales que
modifican la forma fisica de la unidad de dosificacibn, por ejemplo,
recubrimientos. Por lo tanto, los comprimidos o plidoras se pueden recubrir con
az(icar, hidroxipropiimetilcelulosa, polimetacrilatos u otros agentes de

recubrimiento. Los jarabes pueden contener, ademés de los presentes
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compuestos, sacarosa como agente edulcorante y ciertos conservantes, tintes
y colorantes y aromatizantes. Los materiales usados en la preparacion de estas
composiciones diversas deberla ser farmacéuticamente puro e inocuo en las
cantidades utilizadas.

Las inyecciones para administracion parenteral incluyen disoluciones,
suspensiones y emulsiones estériles acuosas y no acuosas. Las disoluciones y
suspensiones acuosas pueden incluir agua destilada para inyeccion o una
disolucién de sal fislologica. Las disoluciones y suspensiones no acuosas
pueden incluir propilenglicol, polietilenglicol, aceites vegetales como por
ejemplo aceite de oliva, alcohol como por ejemplo etanol o polisorbato 80. Las
inyecciones pueden comprender ingredientes adicionales distintos de
diluyentes inertes: por ejemplo, agentes conservantes, agentes humectantes,
agentes emulgentes, agentes dispersantes, agentes establilizantes (como por
ejemplo lactosa), agentes ayudantes como por ejemplo agentes que ayudan en
la disolucién (por ejemplo, acido glutdmico o aspértico). Se pueden esterilizar,
por ejemplo, por filtracibn a través de un filtro que retiene bactera,
incorporando agentes esterilizantes en las compasiciones ¢ por irradiacion. Se
pueden preparar también en forma de composiclones sélidas estériles que se
pueden disolver en agua estéril o en otro diluyente estérii para Inyeccién
inmediatamente antes de su uso.

Los compuestos de Férmula |l son eficaces, en general, en un amplio
intervalo de dosificacién. Por ejemplo, las dosificaciones por dia caen,
normalments, en el intervalo de aproximadamente 10 a aproximadamente 300
mg/kg de peso corporal. En algunos casos los niveles de dosificacion por

debajo del limite inferior del intervalo mencionado anteriormente pueden ser
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carbono/aire humidificado al 5%. Se afiadi® el reactivo de proliferacion celular
WST-1 (20 s1; Boehringer Mannheim, Indianéapolis, IN) a los pocillos y las
placas se devolvieron a la incubadora durante 1 hora. Se midié la absorbancia
de cada pocillo a 440 nm. Se determiné la fraccién de crecimiento a partir de ia
absorbancia de los pocillos tratados con y sin VEGF dividido por la absorbancia
obtanida a partir de pocillos de control ajustados a cero y 1,0. Los compuestos
ojemplares se ensayaron en este ensayo y todos presentaron una Clsp < 1,0
M.

E Mi idad len

Se anestesiaron ratas hembra Fisher 344 (145-155 gramos; Taconic,
Inc., Germantown, NY) con acepromazina (2,5 mg/kg, ip) 20 minutos antes de
comenzar la inhalacién de un 2-3% de Isofluranc/oxigeno. Se mantuvo la
temperatura corporal con una almohadilla de agua callente circulante. La
cirugla se llevé a cabo usando un microscopio oftalmico de operacion
(Microscopio de Operacién OMS.75, TopCon Corporation, Japén). Se usé un
escalpelo (n° 15) para hacer una incision comeal lineal vertical de grosor medio
justo al lado del centro del ojo. Se usé la punta del escalpelo para extraer
suavemente fa capa comeal superior més proxima al limbus. Se formé una
cavidad en ia comea usando diseccibn roma con unas tijeras comeales
(Roboz, Rockville, MD). Se cortaron filtros de nitrocelulosa (0,45 »m, Millipore,
Bedford, MA) en pequefios discos usando una aguja de puncién de 5,06 ym.
Los discos se empaparon en 2 ul de disolucién de VEGF humana (0,82 ug/u;
R&D Systems) o factor de crecimiento de fibroblastos basico (0,20 ug/ul; R&D
Systems) durante 10 minutos en hielo. Usando un férceps, se insertaron los
discos impregnados con el factor angiogénico (VEGF o bFGF) en las cavidades
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cormeales de manera que el disco cubria firmemente el epitelio comeal. Los
animales se trataron con el compuesto del Ejemplo 110 (160 mg/kg)
administrado oraimente mediante administraciéon forzada en suero fisioldgico
tamponado con fosfato una vez al dla en los dias 1 a 10 después de la
implantacion de los discos. Los ojos se fotografiaron en los dias 7 y 14 después
de la implantacién de los discos. Para la fotografla, los animales se trataron
tipicaments, con sulfato da atropina (AmTech Group, Inc., Phoenix Scientific,
Inc., St. Joseph, MO) para midriasis, y se anestesiaron con un 2-3% de
isofluranc/oxigeno. Los ojos se fotografiaron usando el microscopio oftaimico y
las imégenes se guardaron usando el software Image Pro-Plus. Las imagenes
se analizaron convirtiendo el drea de interés en una imagen invertida de alto
contraste en blanco y negro y contando los pixeles brillantes como
determinacion del drea vascular. Los datos son imagenes de al menos 6 ojos.
El compuesto del Ejemplo 110 fue un Iinhibidor muy eficaz de Ila
neoangiogénesls inducida por VEGF, aungque no fue un Inhibidor eficaz de la

neoangiogénesis inducida por bFGF.

Inhibicién del crecimiento celular del carcinoma de colon HCT116
Se desarrollé un cuitivo monocapa de células de carcinoma de colon

HCT116 humanas en un medioc RPMI 1640 suplementado con un 10% de
suero bavino fetal y un 1% de penicilina-estreptomicina (GibcoBRL, Grand
Island, NY). Las células HCT116 en fase de crecimiento exponencial se
expusieron a diversas concentraciones de los compuestos de ensayo a 37°C
durants 72 horas en didxido de carbono/aire al 5%. Después de la exposicién al

agente, las células se lavaron con suero fisiolégico tamponado con fosfato al
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0,0%. Se determiné la inhibiclén del crecimiento usando un reactivo de
proliferacién celular WST-1 tal y como se ha descrito anteriormente. Los
resultados se expresan como el fraccion de crecimiento de las células tratadas
comparadas con [os cultivos de control. Se ensayd la eficacla de los
compuestos representativos de la presente invencién contra células tumorales
HCT116 de colon humano. Los datos a partir do estos experimentos se

resumen en la TABLA I.
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Ensayos Convencionales de Tumor Murino y Xenoinjerto Humano
La inhibicibn de los tumores transplantados en ratones es un

procedimiento aceptado para estudiar la eficacia de los agentes antitumorales

(Corbett, et al., In vivo Methods for Screening and Preclinical Testing; Use of
rodent solid tumors for drug discovery., En: Anticancer Drug Development
Guide: Predlinical Screening, Clinical Trials, and Approval, B. Teicher (ed),
Humana Press Inc., Totowa, NJ, Capltulo 5, paginas 75-89 (1997); (Corbett, et
al., Int. J. Phamacog., 33, Supplement, 102-122 (19995)). Los tumores de
murina o xenoinjertos humanos se implantaron, esenclalmente, segin describe
Corbett en |n vivo Methods for Screening and Preclinical Testing; Use of rodent
solid tumors for drug discovery. Brevemente, el tumor de murina o xenoinjerto
humano se implanté subcutdneamente usando implantes trocar de 3,04 ym o
un nimero de células contadas. La localizacién de la insercion trocar esta a
medio camino entre las regiones axilar e inguinal a lo largo del costado del
raton. E! trocar se desliza aproximadamente ¥ de pulgada subcutdneamente
hacia la axila antes de descargar el fragmento tumoral, y pinzando la plel
cuando se elimina el trocar. Altemativaments, las células tumorales humanas
preparadas a partir de un conjunto de tumores del donante (5 x 10° células) se
implantaron subcutaneamente en la pata trasera de un ratén hembra o macho
(Charles River). Se administrd el compuesto de ensayo en un vehiculo o el
vehiculo solo por inyeccién de bolo intravenoso (iv), inyeccion intraperitoneal
(ip) o por administracion forzada oral {po). Cada grupo de tratamiento, asi como
un grupo de animales de control sin fratar, que consistia en cinco animales por
grupo en cada experimento. Se controlé la respuesta tumoral subcutdnea

midiendo el volumen tumoral, que se llevd a cabo dos veces cada semana

=7
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durante el transcurso del experimento (60-120 dias). Los pesos corporales se
tomaron como una medida general de la toxicidad. Los datos de tumores
subcutaneos se analizaron determinando el peso medio del tumor para cada
grupo de tratamiento en el curo del experimento y calculando el retraso del
crecimiento tumoral como la diferencia en dias para el tratamiento frente a los
tumores de control para alcanzar un volumen de 500 o 1000 mm®.

El compuesto del Ejemplo 110 se ensayd contra diversos tumores
humanos y de murina, sustancialments, seg(in se ha descrito anteriorments.
Los datos de estos ensayos se resumen en las TABLAS lI-XIll. Los parametros

medidos en cada experimento se resumen en los siguientes pamrafos.

Peso del tumor (ma) = (a x b?)/2 en la que a = longitud del tumor (mm) y b

anchura del tumor (mm).

Retraso del crecimiento tumoral = T - C en la que T es el iempo medio (dlas)
necesario para que los tumores del grupo de tratamiento alcancen un tamafio
predeterminado y C es el tiempo medio (dias) para que los tumores del grupo
de control alcancen el mismo tamafio. Los supervivientes exentos de tumores
se excluyen de este célculo y se tabulan por separado (exento de tumor).

Log destruccién = retraso del crecimiento tumoral
(3,32)(Td)
en la que retraso del crecimiento tumoral es tal y como se ha definido
anteriormente y Td es el volumen tumoral al doblarse el tiempo (dfas), estimado

a partlr del mejor ajuste lineal de una representacion lineal del crecimiento
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logaritmico del grupo de confrol de tumores en crecimiento exponencial (100-
800 mg de intervalo).

% de masa T/C. Los grupos de tratamiento y de control se midieron cuando los
tumores del grupo de control alcanzaron, aproximadaments 700 o 1200 mg de
tamafio (grupo medio). El peso medio del tumor de cada grupo se determiné
(incluyendo cercos). El valor de T/C en porcentaje es una indicacién de la
eficacia antitumoral. Un T/C < 42% se considera una actividad antitumoral
significativa. Un T/C < 10% se considera que indica una actividad antitumoral

significativamente mayor.

Pérdida de Peso Corporal Nadir. Una pérdida de peso corporal nadir (media de
un grupo) mayor del 20% o muertes con farmaco mayores del 20% se
considera que indican una dosificacién toxica excesiva en experimentos

unitarios.

Indice de Actividad. El Indice de Actividad se deriva de Log de destruccién
segun la siguiente tabla.

TOG DE N
ANTITUMORAL DESTRUCCION ACTIVIDAD
>2.8 -
— 2,0-2.8 +++
13-19 7+
0.7-1.2 T
—INACTIVO <07 -




(ratones macho BDF1, CRL-Raleigh)

TABLAII
FASE TEMPRANA DEL ADENOCARCINOMA-38 DE COLON MURINO

MUERTES | B DE | REIRASO | LOGDE TUMOR |
TOTAL | PERDIDA CON MASA DEL DESTRUCCION| LIBRE EN | ACTIVIDAD
(mg/kg) | DE PESO | FARMACO T/IC |CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
A NADIR
‘ 0 +8,3% (?ﬂig dr% - - x 0/5 -
1200° -5.2% e curan todos >4, 6/6 g
| oo +7.7% 0/5 0% e curan todos >45 55 e+
202 +3,7% 0/5 0% e curan todos >45 55 Tt

* El farmaco se administrd por via intravenosa a 80 mg/kg en el dia 3, 160 mg/kg en el dia 4, 240 mg/kg en el dia

5 y 120 mg/kg/inyeccién BID en los dias 7-9
® El farmaco se administrS por via intravenosa a 40 mg/kg en el dia 3, 80 mg/kg en el dia 4 y 160 mg/kg/inyeccién

QD en los dias 5-9

¢ El farmaco se administré por via intravenosa a 20 mg/kg en el dia 3, 40 mg/kg en el dia 4 y 106 mg/kg/inyeccién

QD en los dias 56
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TABLA I
FASE TEMPRANA DEL ADENOCARCINOMA-16/C DE MAMA MURINO
(ratones hembra C3H, CRL-Kingston)

MUERTES | % DE | REIRASO | LOGDE _ | TUMOR |
TOTAL PERDIDA CON MASA DEL DESTRUCCION LIBRF EN | ACTIVIDAD
(mg/kg) | DEPESO |FARMACO| T/C |CRECIMIENTO ELDIA 14
CORPORAL (DIAS)
NADIR
0 +0,0% 0/5 - - - 05 -
‘NFEEWW+ ] 074 80% 0.7 0,22 04 -
DILUYENTE A
[ 5600 | MUERITE | 5/5 - MUERTE - 05 MUERTE | ~
[ 580° | +10,0% 0/4 a7 % 2,0 0,6 0/4 +
6805 | +76% | 05 30% 2.5 0,75 — 05 +

® El farmaco se administrd a 560 mg/kg por infusion intravencsa durante 3 horas en el dla 3
b E1 farmaco se admunistrd a 280 mg/kg por infusion intravenosa en los dlas 3y 7
° El fArmaco se admimistrd por via intravenosa a 80 mg/kg/inyeccion en los dias 3-6, 120 mg/kg/inyeccién en los

dias 7-9



TABLA IV
FASE TEMPRANA DEL ADENOCARCINOMA-HCT116 DE COLON HUMANO
(ratones hembra Balb/C SCID, NCI)

DE % DE [OC DE [TNDICE DE |
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) | DE PESO FARMACO TIC CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR ST
4] 4.7% - - - -
580" 40% 0% 55 6,7 2/5 ey
280" 0% % 28 34 25 +

2 El farmaco se administré a 140 mg/kg/inyeccion por via intravenosa en los dias 3,4, 5y 9
b E| farmaco se administr6 a 70 mg/kg/inyeccién por via intravenosa en los dias 3,4,5y 9

/26
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TABLAV
FASE TEMPRANA DEL ADENOCARCINOMA n® 15/0 DE COLON HUMANO QUE RESPONDE A TAXOL
(ratones hembra Balb/C SCID, NCI)

~ DOSIS DE MUERTES | % DE | RETRASO TOG DE [TNDICE DE |
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) | DE PESO FARMACO TIC CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR
0 +4,3% 05 - - - 0/5 -
420" 0% 0/5 0% 33,5 ~ 5,0 175 T+t

® E| farmaco se administnd a 140 mg/kg por via intravenosa en los dias 3,5y 7

J2>
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TABLA VI
FASE TEMPRANA DE LC-12 DE PULMON ESCAMOSO MURINO
(ratones hembra Balb/C, NCI-Kingston)

% DE WOE | RETRASO | LOGDE [TNDICE DE |
TOTAL | PERDIDA | . CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) | DEPESO |FARMACO| T/IC |CRECIMIENTO EL DIA
CORPORAL (DlAS) 144
NADIR
0 “4+5,0% 0/5 - - - 0/5 -
— 40" 0% 074 3% 125 17 0/ =
1391° +1,6% 0/5 20% 155 2.1 0/5 -+

® E| farmaco se administrd a 160 mg/kg/inyeccién por via intravenosa en los dias 4, 6,8 y 10

b E| farmaco se administrd a 107 mg/kg/inyeccién por via intravenosa en los dias 4, 6, 8, 10, 12, 14, 16, 18, 20,

22,24,26y28

0s



TABLAVII

FASE TEMPRANA DE LNCaP DE PROSTATA HUMANO
(ratones hembra Balb/C SCID, NCI)

E LOG DE TUMOR |
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) | DEPESO |FARMACO| TIC |CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
e =
0 +3 - - - - (1) -
840" +5, 05 0 —50° 7,27 ' T

® E] fArmaco se administrd a 140 mg/kg/inyeccidn por via intravencsa en los dias 3, 5,7, 9, 10y 11

127
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TABLA VIII
WSU-Br-1 DE MAMA HUMANO EN FASE TERMINAL
(ratones hembra Balb/C SCID, NCI)

[~ DOSIS Ig(. DE  |MUERIES| %DE | — LOGDE . | TUMOR |

TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD

(mg/kg) | DEPESO |FARMACO| T/C |CRECIMIENTO EL DIA

CORPORAL (DIAS) 144
NADIR
0 +3.9% _ - - - - 05 -

—s T 3.0% | 05 | 0% 57 20 2/5 +H++
— 500° +14% 05 0% 30 2,0 275 T

% E| fArmaco se administrd a 145 mg/kg por via intravenosa en los dlas 11-13 y 19-20
b El farmaco se administrd a 100 mg/kg por via intravenosa en los dias 11-13 y 19-20

[43



TABLA IX
FASE TEMPRANA BG-1 DE OVARIO HUMANO
(ratones hembra Balb/C SCID, NCI)

?C DE MUERTES | % DE | REIRASO TOG DE "TNDICE DE |
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) | DEPESO |FARMACO| T/C |CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR
0 — 0% _ - - - - 0/5 -
B70" 2,0% 05 0% 30,5 3,7 15 ++++
600" -3.0% 0/5 0% 30 3,0 0/5 ++++

2 E| fammaco se administrd a 145 mg/kg/inyeccion por via intravencsa en los dias 3-5y 9-11
b E| fArmaco se administrd a 100 mg/kg por via intravenosa en los dias 3-5 y 9-11
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FASE TEMPRANA DEL CARCINOMA-26 DE COLON MURINO

TABLA X

(ratones hembra Balb/C, NCI-Kinston-CRL)

"MUERTES | %DE | REIRASO | LOGDE L |
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) DE PESO | FARMACO T/C CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
i 0,5
] +1 - - - -
¥ 05 3% 15 22 05 +++
{3057 +15% ] U:Q 0]+ *
T740° 7% 0/5 4% 14 2,1 0/5 4+

* F| farmaco se administrd a 100 mg/kg/inyeccion por via intravenosa BID en los dfas 1, 3, 5, 7, 13, 15, 17 y 21
b El fArmaco se admmistrd a 145 mg/kg/inyeccidn por via intravencsa en los dias 1,2, 5,7, 9, 13, 15, 17y 18

© El farmaco se administr6 a 1450 mg/kg/inyeccion por via intravenosa en los dfas 1, 2, 3, 7, 8, 13, 14, 16, 18 y 20-

22

132
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TABLA XI
FASE TEMPRANA DEL CARCINOMA MRI-H165 DE PULMON ESCAMOSO
(ratones hembra Balb/C, NC1)

MUERTES | %DE | REIRASO | __LOGDE "TNDICE DE |
TOTAL | PERDIDA CON MASA DEL DESTRUCCION| LIBRE EN | ACTIVIDAD
(mg/kg) | DE PESO | FARMACO T/IC |CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR
0 0% - - - - 0/5 -
T 21% 0/5 0% 31 3.7 075 i+

2 E| fArmaco se administré a 100 mg/kg/inyeccidn por via intravenosa en los dias 3-56 y 10-12

gs



TABLA Xl

FASE TEMPRANA DEL ADENOCARCINOMA n®15/MDR DE COLON DE HUMANO RESISTENTE A TAXOL
(ratones hembra Balb/C, NCI)

"~ DOSIS ?I DE % RETRASO TOG DE
TOTAL PERDIDA CON MASA DEL DESTRUCCION | LIBRE EN | ACTIVIDAD
(mg/kg) DE PESO | FARMACO TIC CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR
0 0% 05 - - - 5 -
500" +21% 0/5 0% 11 14 05 ++

2 F| farmaco se admimistré a 100 mg/kg/inyeccion por via intravenosa en los dias 3-5 y 13-14

3y
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TABLA XIll
ETAPA TEMPRANA TERMINAL DEL ADENOCARCINOMA-38 DE COLON MURINO POR VIAS IV, PO, SCE IP
(ratones hembra Balb/C, CRL-Raleigh-NCl)

rmr—gsrmm-m LOG DE 'rumaﬂ
TOTAL PERDIDA CON MASA DEL DESTRUCCION| LIBRE EN | ACTIVIDAD
(mg/kg) | DE PESO | FARMACO TIC CRECIMIENTO EL DIA
CORPORAL (DIAS) 144
NADIR
T s i o5 0% 15 X 25 -
+ Y e
780 PO | +9.7% 073 % Se curan todos >45 33 +i+
450 PO* +8 3% 073 K 3,0 213 e
450500 | +13.2% 072 5.7% 0.5 ry 12 Y
450 1P +8,3% 072 3, 17 2, 12 o

* El farmaco ae administrd a 150 mg/kg/inyeccion por via intravenosa en los dlas 5, 7 y ©

® El farmaco se administr6 a 260 mg/kg/inyeccion, oralmente, en los dias 5,7 y 9
* El fdrmaco se administrd a 150 mg/kg/inyeccidn en los dlas 5,7y 9

Y El farmaco se administrd a 150 mg/kg/inyeccidn, subcutdneaments, en los dias 5,7 y 8

® El fdrmaco se administrd a 150 mg/kg/inyeccidn por via intrapertoneal en los dias 5, 7 y 9
! Log de destruccion de tumores que vuelven a crecer (media)

9 [ndice de actvidad para cada ratén en estudio Se curd un ratdn en cada estudio, representando un indice

"++++" El ofro Indice de actividad se basa en el log de destruccion para los otros ratones dal estudio

]335

LS



10

15

20

25

58

Habiendo descrito la Invencidn como antecede, se declara como

propledad lo contenido en las siguientes

Rewvindicaclones

1 Un compuesto de Férmula |

Y
Rl v 3
R
I
on la que
X es O o NH,

R! es hidrégeno, halo, alquilo C1-Cs, alcoxi C+-Cy, alquitio C4-C4, CFa3,
OCF,, SCF3, (alcoxi Cy-Cy)carbonilo, nitro, azido, O{S02)CHs, N(CHj), hidroxi,
fenilo, fenilo sustrtuido, pindinilo, tienilo, funio, quinalinilo o thazolilo,

R2 es hidrégeno, halo, ciano, CFs, alquilo C4-Cs, (alcoxi C1-C4)carbonilo,
alcoxi C1-C,4, fenilo o quinolinilo,

R? es hidrégeno o alcoxi C4-Cy,

R® es hidrégeno o alquilo C1-C, con tal que al menos uno de R* y R®
sea hidrégeno,

R? es hidrégeno, halo, aiquilo C1-Ce. CF3 0 nitro,

R¥ es hiirdgeno, halo o alquilo C4-Ce, con tal que cuando R® sea
alquilo C1-Ce, R® @s hidrégeno y R* es halo, y
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R* es halo, alquilo C1-Ce, 0 CF3 con tal que sdlo uno de R® y R* puede
ser alquilo Cy-Cg, y con tal que cuando R* es halo o alquilo C4-Cg, s6lo uno de
R y R™ es hidrogeno; o una sal de adicibn de base aceptable
farmacéuticamente de los mismos, con tal que:

a) cuando R? y R* son ambos cloro y R? es hidrégeno,
R' es bromo, yodo, alcoxi C1-C4, alqulltio C+-Cy, CFs,
OCFs, nitro, azido, O(SOz)CHs, N(CHs)z, hidroxi,
fenilo, fenilo sustituido, piridinllo, tienilo, furilo o
triazolilo;

b) cuando R® y R* son ambos cloro y R' es hidrégeno,
R? es bromo, fitior, CF3, alquilo C4-Cs, alcoxi Cy-C,

fenilo o quinolinilo.

2. El compuesto de Ia reivindicacion 1, en el que R?, R* y R® son
hidrégeno y R' se selecciona del grupo constituido por halo, alquilo C4-Cs,
alcoxi C4-C,4, alquil C4-C4 tio, CF3, OCF3, SCF;3, (alcoxi C4-C4)carbonilo, nitro,
azido, O(SO2)CHa, N(CHs),, hidroxi, fenilo, fenilo sustituido, piridinilo, tienilo,

furilo, quinolinilo y triazolilo.

3. El compuesto de las reivindicaciones 1 & 2, en el que el compuesto es

una sal de adicion de base aceptable farmacéuticamente.

4. El compuesto de la reivindicacion 3, en el que la sal de adicién de base

aceptable farmacéuticamente es una sal de sodio.
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5. El compuesto de la reivindicacién 1 que es N-[2-cloro-4-bromobenzoil]-4-

clorofenilsulfonamida o una sal de adicién de base del mismo.

6. El compuesto de la reivindicacibn 1 que es N-[2.4-diclorobenzoill-

fenilsulfonamida o una sal de adicién de base del mismo.

7. El compuesto de las reivindicaciones 5 6 8 en el que la sal de adicién de

base es una sal sédica.

8. Un procedimiento de tratamiento de neoplasias susceptibles en un
mamifero que comprende administrar a un mamlifero que necesite dicho
tratamlento una cantidad oncoliticamente eficaz de un compuesto de Formula
il:

en la que:

Xes OoNH;

R! es hidrégeno, halo, alquilo C4-Cs, alcoxi C4-C;, alquiltio C1-C4, CFs3,
OCF3, SCF3, (alcoxi C1~Cy)carbonilo, nitro, azido, O(SO2)CHa, N(CHa)z, hidrox,
fenilo, fenilo sustituido, piridinilo, tienilo, furilo, quinolinilo o triazolilo;

R? as hidrégeno, halo, ciano, CFs, alquilo C1-Ce, (alcoxi C1-Cs)carbonilo,
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. X
alcoxi C4-C,4, fenilo o quinolinilo;

R? es hidrégeno o alcoxi C4-Cs,

R? es hidrégeno o alquilo C4+-Cg, con tal que al menos uno de R® y R®
sea hidrégeno;

R? es hidrégeno, halo, alquiio Cy-Cg, CF3 0 nitro;

R* es hidrégeno, halo o alquilo C4-Cs, con tal que cuando R* sea
alquilo C1-Cs, R® sea hidrdgeno y R* sea halo, y

R* es halo, alquilo C{-Cs, 0 CF3, con tal que solo uno de R® y R* puede
ser alquilo C4-Cs, y con tal que cuando R* sea halo o alquilo C1-Ce, 86lo uno de
R? y R™ es hidrdgeno; o una sal de adicibn de base aceptable

fammacéuticamentse del mismo.

9. Una formulacién farmacéutica que comprende un compuesto de Formula
1

en la que

X es O o NH;

R! es hidrégeno, halo, alquilo C4-Cg, alcoxi C4-Cy, alquiltio C1-Cs, CFs,
OCF3, SCF;, (alcoxi Cy-C4)carbonilo, nitro, azido, O(SO2)CH3;, N(CHj3)z, hidroxi,

fenilo, fenilo sustituido, piridinilo, tienilo, furilo, quinolinilo o triazolilo;
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R? es hidrogeno, halo, ciano, CF3, alquilo C1-Cs, (alcoxi C1-C4)carbonilo,
alcoxi C4-C,, fenilo o quinolinilo;

R?" @8 hidrégeno o alcoxi C1-C,

R? es hidrégeno o alquilo C4-Cs, con tal que al menos uno de R* y R®
sea hidrégeno;

R? es hidrégeno, halo, alquilo C4-C, CFs 0 nitro;

R¥ @s hidrogeno, halo o alquilo C1-Ce, con tal que cuando R™ sea
alquilo C1-Cg, R® sea hidrégeno y R* sea halo, y

R* es halo, alquilo C4-Cg, 0 CF3, con tal que solo uno de R? y R* puede
ser alquilo Cy-Cg, y con tal que cuando R* sea halo o alquilo C4-Csg, 860 uno de
R® y R® es hidrégeno; o una sal de adicion de base aceptable
farmacéuticamente del mismo y un vehiculo, dlluyente o excipiente aceptable

farmacéuticaments.

2EN
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* INTERNATIONAL PRELIMINARY \‘.\
EXAMINATION REPORT Interational application No. PCT/US02/15142

1 Basls of the report

1 With regard to the elements of the iIntemational application {Rapiacement shests which have been furmshed fo.
the recelving Ofifice in responss to an invilation undsr Ariicle 14 are referred [0 in this report as "onginally fled”,
and are nct annexed fo this raport s&ince they do not contain amendments (Rules 70.18 and 70.17)). 1

Description, pages

1-51 as originally filed
Claims, No.
1-8 as originally filad

2 With regard to the language, all the elemants marked above were avallable or fumished to this Authority in the
language In which the International application was flled unless otharwise indicated under this item

Thess elements were available or fumished to this Authority In the foliowing language , which s

O the language of a transiahon funeshed for the purposes of the Intemational search (under Rule 23.1(b)) r
O the language of publication of tha Intermnational application (under Rule 48.3(b))

O the tanguage of a translation fumished for the purposes of intemational preliminary examination (under Rule
55.2 and/or 55.3)

3 With regard to any nuclectide andfor amino acld sequence disciosed in the intemational application, the .y
intemational preliminary examinaton waa carried out on the basls of the sequance iisting

contained In the intemational application In written form (o

filed together with the imlemational application in computer readable form ' "
furnished subsequently to this Authority In written form

furnished subseaquently to this Authority in computer readable form

The statement that the subsequently fumishead written sequence isting does not go beyond the disclosure in
the intemnational appiication as flied has been fumished 1

The statement that the Information recorded in computer readable form la identical to the written sequance
isting has been fumished.

O OO0o000

amendments have resulted In the cancéllation of -t

the description, pages.
the claims, Nos.
the drawings, sheets.

(] Ell:ll:li‘

This report has been astablished as if (some of) the amendments had not been meads, sinca they have been:
considerad to go beyond the disclosure as filed (Rule 70.2(c)) .

Form PCTAPEA/AOR (Boxss | Vill Bheet 1) {July 1688)
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v INTERNATIONAL PRELIMINARY
EXAMINATION REPORT intomational application No. PCTAUS02/15142

(Any replacement sheet containing such amendments must be referred to under kem 1 and annexad fo this
report )

6 Additional abservations, if neceasary-

lil. Non-establishment of opinion with regard to noveity, inventive step and Industrial appiicablility

1 The questions whether the clmmed Invertion sppears 10 be novel to involve an Inventive step (to be non-
obvious), or to be industriaily appiicablie have not besn examined in respect of

O the entire iIntamational application
B claims Nos 8.

because L

E the sald Intemational application, or the sald claims Nos 8 relate to the following subject matter which does’
not require an mtemational preliminary examinetion (specify)
880 separate sheet

0O the description, claims or drawings (indicale particular elements beiow) or sald clalms Nos. are so unclear
that no meaningtul opinion could be formed (speciy)

O the claims, or said claims Nos. are 8o Inadequatsly supported by the description that no meaningful opinion
could be formed

O no international search report haa been established for the sald claims Nos ‘
2 A meaningful intemational preliminary examination cannot be camled out due to the falluye of the nucieotide

and/or amino acid sequence listing to comply with the standard provided for in Armex C of the Administrative o
instructions

O the wntien form has not been fumished or does not comply with the standard
O the computer readable form has naot been fumished or does not comply with the standard

V Reasoned statement under Article 35(2) with regard 1o noweity, inventive step o7 industrial applicabllity,
citations and sxpianations supporting such statement

1 Statement
Novelty (N) Yea Claims 19
No  Claims -
Inventive stap (IS) Yes Claims 1-8
No Clalms '

Industrial applicabliity (1A} Yes Claims 1.7,

Form PCTAPEA/400 (Bowas VIl Sheet 2) {July 1008)

Ionr ace



| éﬁ?\g

¥ INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemnational application No. PCT/US02/15142

No. Claims

2 Citations and explanations
soo soparate shoet

Form PCTAPEA/OG (Baxes VIl Sheat 3) {July 1986)
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' INTERNATIONAL PRELIMINARY Intermational application No  PCT/US02/15142 \
EXAMINATION REPORT - SEPARATE SHEET

Re item |ll
Non-establishment of opinlon with regard to novelty, inventive step and
industrial applicabllity

Claim 8 relates to subject-matter considerad by this Authority to be covered by the
provisions of Rule 67 1(iv) PCT Consequently, no opinion will be formuiated with
respect to the industnal applicability of the subject-matter of this claim (Article "

34(4)(a)(l) PCT}

For the assessment of present claim 8 on the question whether they are industnally
applicable, no unrfied criteria exist in the PCT Contracting States The patentability can
also be dependent upon the formulation of the claims The EPO, for example, does not
recognize as industrially applicable the subject-matier of claims to the use of a .
compound In medical treatment, but may allow, however, claims to a known compound
for first use in medical treatmant and the use of such a compound for the manufacture
of a medicament for a new medical treatment

Beltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
Industrial applicabliity, citations and explanations supporting such statement

D1 EP-A-0 602878

D2 US-A-5110830

D3 EP-A-0827716

D4 US-A-5929 007

D5 XP002212204 (Greerudge, P A etal,J Med Chem, vol 41, no 14 (1998),p '
2503-2512)

Due to the provisos in clalm 1, the subject-matter of presant claims 1-8 appears to be
new

D1 and D2 are considered to be the closest prior art The compounds disclosed therein +
are also useful as anttumour agents The structure of said compounds differs from the

Form PCT/Saparaie Shoetid00 (Shaat 1) (EPO-ApA 1907)
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presently claimed compounds in that an addrtional nitrogen atom Is present in the chain
connecting the two phenyl nngs, | @ the compounds are diaryisulfonylureas whereas

the present compounds are either N-benzoylsulfonamides or sulfonylbenzamidines. '
The compounds in D1 and D2 also show a different substitution patten at the phenyl

rings

The problem to be solved by the present application can be seen In the provision of
new antitumour agents, specifically new inhibitors of anglogenesis

The suggested solution i1s not considerad obvious since the person skilled in the act
knows that already emall changes In the structure of a pharmacophore can lead to a

change in or even loss of activity
The subject-matter of claims 1-9 18 therefore considered novel and inventive

Industnal applicability 1s acknowledged for claims 1-7 and 9

Fann PCT/Separia Sheel/e09 (Sheet 2) (EPO-Apdl 1967)
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'Fd- sxpedients intamacional .\%
PCT/US 02/15142

A CLASIFICACION DEL OBJETO DE SOLICITUD
IPCT CO7TC311/51 CO7C321/28 CO7D213034 COTD215M2 COTD30738
CO7D333/18 CO7052100 ASIKIIHME  ABIK31/83  ABIP3SN0
Segtin |a clasificaciin intemacional de Patenigs (IPC) o tanto ciasificacién naclonal 8 IPC
B. CAMPOS INVESTIGADOS _
Material minkno comprobado en la bisqueda (sistema de clasificaciin y simbolos de clasificacin)
IPCT COTC CO7D ASIK

mmhmmmm.mmprhdﬂmwmlmmmhmuihqmparhnmnlumdnh
ueda

Erad-dnmmmﬂhdnmhbcnquuhlnm {nombre de la base de datas y concaplos de bisqueda sventuaimanie
Itzndos)
EPO-intsmal, WP! Data, MEDLINE, BIOSIS, BEILSTEIN Data, CHEM ABS Data,.

[C._ DOCUMENTOS CONSIDERADOS FUNDAMENTALES
[Calegoris® | Denominacion de I publicacion, 8l €8 necesans. Indicindose ke partes reeventes Roep. n relvindicacion N*

A EP 0602 878 A (LILLY CO ELJ)
22 de Junio de 1664 (1004-08-22) 19
Rasumen; relvindicaciones.

A —_
US 5110 830 A (HARPER RICHARD W ET AL)

, 5 de mayo de 1082 (1992-05-05 18
Retvindicaclonses; elempios.

EPOD!TTWA(SENJUFHARMAOO) 19
7 de Jullo de 1950 (1896-07-07)
Pégina 3, relvindicaciones.

US 562 007 A (DU MILA TET AL)
A 27 de Jullo de 1090 (1908-07-27) 14
Resumnen; relvindicaciones.

X Ofras publicaciones se Indican en la confinuacidn del campo C X Véase al anax» Famllia de patantes

* Caingorias sspaciaiea de las publicaciones indicades *T" Publicaciin posiarior, que sa ha publicado daspuda de la fecha de

“A" Pubiicacion que define ol satado general de la técnica, pem que no solicitud inlemacional o despuds de [a fecha de prioridad y con la
dsbe considerarse sspecisimenis relovanis que no collsiong la sollcitud, indicdndoss sdio para is comprensién

"E* Documnenio antarior qua, ain ambargo, no 88 ha publicado snies ds del principic an al gue se basa I» Invencidn & de s lsorla an la que
I fecha de saliciud inlemacional o Inciuso posteriomenta a dete. se basa la misma.

“L" Publicacion que hace dudoss ka relvindicacién de la priorided o conla "X Publcacion de importancia especlal; solaments en base a esta
qua se pretende comprobar le facha de publicacion de otra publicacion, la invencién reivindicada no puade consiierarse nuava
publicacion Indicada en el Informe de bisqueda o que se Indica ni puede considerarse que la misma eshd basada an una actividad
por otra raxin especial {(segin se indique). inventiva.

Publicacion que sa reflere a una descripcién oral, un uso, una “¥* Publicacién de importancia especial: no pueda conslderarse que la
&xposicion u ofras modidas la Invencidn nalvindicada eatd basada en una actividad Inventiva, al

“F" Publicacion que se ha publicado antes de a fecha de soliciud I publicaciin »e asocia a una o a varias oiras publicacionas de esia
intemacional, paro despuds de Ia fecha de prioridad relvindicads. categoria y sl asta asociacion es evidents para un epertn.

"8" Publicacién que g8 mismbro de la misma familia de tos

Fecha da In finalizacién de la blequeda intemaciong! Fecha de anvio dal Informe Intemacional de basquads

4 de septismbra de 2002 _ 30/06/2002

Nombre y direccién postal de s Autoridad Intemacional de Bisqueda Ermpleado sutortzado

Ewopean Patent Offics (Oficina Europea de Petentes)
NL — 2280 HV Rijswik
Tel (+31-70) 340-2040, Tx. 31 851 epo nl. Hermog, A

Fax (+31-70) 340-3018
Formulario PCTASA/240 (hoja 2) (ullc de 1982)
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AU A418m5 A 02-01-1008
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H MOP3 A2 20-04-1800
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KR 8700741 PB1 13-04-1087
NZ %21 A 24-02-1080
PH 22926 A 19-01-1089
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ua 4048128 A 04-07-1800
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AU 7805 B2 24-02-2000
Al 7038408 A 01-03-1097
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NOQ 004814 A 28-04-1097
PL 318880 At 28-04-1097
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ZA 080BD47 A 23-05-1997
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Formulario PCTABAZZI0 {Anexo Familia de Peianine} (Julle de 1962)
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 Categoria”
A

®

C. (contnuacién) DOCUMENTOS CONSIDERADOS RELEVANTES

de expadiants inemacional

PCTAUS 01/45857

Danominacién de la ¢l 83 necesaro, Indicindcse Ias relevantss

GREENIDGE, PA. ET AL.: “Pharmacophores incorporating numerous exciuded volumes definad by
X-rgy crystafiographic struciure in thres dimensionai deishese ssarching: application o the ihyroid
hormona recaptor”

J. MED. CHEM.

Vol. 41 no. 14 1988, paginas 2503-2512,

XPO02212204

Pégina 2503, columna 1

Pigina 2511; figura 6; tabla

Formuiasio PCTN8A/210 (continuacidn de hola 2) (ullo de 1662)
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Datos respecio a publicacionss que forman parte de (a miama familia de patentes N® de expediants Memacionsl
PCT/US D1/45857

Casilla I Observaciones donde clertas reilvindicaciones se encontraren no susceptibles de biisgueda.

El informe de bisqueda intermacional no ha sido establecido respecto a ciertas reivindicaciones bajo el Articulo 17(2)(a) por las
siguienties razones.

1. X Reivindicaciones mimero:
Puesto que se refieren ¢ un asunto no solicitado para ser buscado por la autoridad, literalmente:
Aunque Ia reivindicacién 8 esth dirigida a un procedimiento para el tratamiento Inmmano/animal, la inisqueda se ha
llebado a cabo y se ba basado en los efectos del compuesto.

2. Reivindicaciones nimero: Porque se refieren a partes de Ia Solicitud Internacional que no cumplen ¢con los requisitos
prescritos a esta extensién que ninguna bilsqueds significativa pucde sex llevada a cabo, cspecificamente:

3. __Reivindicaciones mimero:
Porque son reivindicaciones dependientes y no estiin redactada de acuerdo con las sentencias segunda y tercera de In
regla 6.4 (a)

Cadllia 1T Observaciones donde la unidad de invencién es carents (continuscién del punto 2 de Ia primera pégina)
La Autoridad de Biisqueda Internacional encuentra mmiltiples invenciones en csta solicitud internacional, como a contimuacién se
describe

1__ Todas las tasas adicionales de thisqueda fueron pagadas a tiempo por el solicitante por lo que el Informe de Bisqueda cubre
todas las reivindicaciones susceptibles de bisqueda.

2__Todas las reivindicaciones susceptibles de biisqueda pueden ser buscadas sin esfuerzo que justifique uoa tasa adicional , Esta
Autoridad no requiere el pago de cualquier tasa adicional.
3__ Sélo algumas de las tasas adicionales de la bisqueda fucron pagndas a tiempe por el solicitante por lo que este informe de
Biisqueda cubre sélo aquellas reivindicaciones por las cuales las tasas fueron pagadas especificaments:
4 Ninguna de las tasas adicionales requeridas fueron pagadas a tiempo. Como consecuencia, csic Informe de Bisqueda
i csta restringido a Ia invencién primeraments mencionada en las reivindicaciones, y esta cubicrto por las
ivindicaciones mimero:

Comentarios como protesta

__ Las tasas de inisqueda adicionales fucron acompafiadas por 1s protesta del solicitante
__ Ninguna protesta acompadiaba ¢l pago de las tases adicionales.
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

USUARIO RADICADOR

PATENTE DE INVENCION / MODELO DE UTILIDAD () ( :l?

Indicaclon de que se solicita |a concesion de una patente ()
Datos dn ldentificacién del solicitante o de {a persona que se presertala solicitud. ( )

i gy ey iy

Descripcion de fa Invencién {) ’;/
Dibujos de ser estos pertinenies, {)
.. Comprobante de Pago de las tasas establecidas
COMPLETA () INCOMPLETA ( ) ()

DISENO INDUSTRIAL ( )

- Indicacion de que se solicita el registro de Disefio Industrial () ()
- Datos de identiflcacion del solicitante o de ia persona que presenta { ) ()
- lasolicitud
- Representacién grifica y fotografica del Disefio Industrial o muestra del
Material que incorpora el disefio ( ) {( )
Comprobanie de pago de las tasas establecidas {( ) ( )
COMPLETA () INCOMPLETA () ( )

ESQUEMA DE TRAZADO ( )

@

- Indicacion de que solicita el registro de un Esquema de trazado () ()
- Datos de Identificacion del soicitante o de la persona que presenta
La solicitud () ()
Representacion grafica del esquema de trazado () ()
Comprohante de pago de ias tasas establecldas () ()
COMPLETA ( ) INCOMPLETA () {)
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Fecha
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Doctor(a)
CARLOS R OLARTE

Apoderado(a)
EU LILLY AND COMPANY

REFERENCIA: Radicacion No. 03 107114
Solicitud Intemacional PCT/US2002/15142
Fecha iniclo fase nacional  068/01/2004

Trémite 011
Evento 370
Actuacién 416
Oficlo No. 38

Folios 001

Tenlendo en cuenta que la solicilud de privilegio de patente que se tramita bajo el
axpadients indicado en la referencla, redne los requisitos de forma establecidos en la
Decisién 486 de la Comisién de la Comunidad Andina, el Tratado de Cooperacién en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia de
Industria y Comercio, se envia el exiracto de la solicttud a la Oficina de Comunicaclones
para efecto de su publicacion en la Gaceta de Propledad industrial.

Bado en Bogousoc, 16 FED. 20




