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1. Me refiero a mi soliciiud de patente arriba nombrada de fecha 10 de Octubre de
2000.

2. Anexos me permito presentar a usted:

(1) Copia autentica, debidamente cerlificada de la solictud de patente
presentada para el invento arriba nombrado respecto de la cual reclamo
prioridad, a saber la solicitud estadinense nimero 60/158.860 de 12 de
Octubre de 1999, junto con su traduccién Oficial correspont_ilente a las
legalizaciones y reivindicaciones de dicho documento; y

(2) Copia debidamente autenticada por el Notario Sexto del Circulo de Bogota,
de los documentos que acreditan la calidad de Traductor Oficlal de la
sefiora Marla Mercedes Uricoechea qulen elabord la traduccién de las
legalizaciones y reivindicaciones de la solicitud estadinense nGmero
60/158.860 de 12 de Octubre de 1998,

3. Ruego a usted tomar atenta nota de lo anterior y proceder de conformidad.

Del Sefior Superintendente,
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Se hace constar que el Sefior(a) MARIA MERCEDES URICOECHEA Tt.‘;R;RES

%~
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s¢ encuentra debidamente registrado(a) ante el Ministerio de Relaciones
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ATODOS A S EL PRESENTE;

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

Oficina de Marcas y Patentes

26 de junio de 2000.

LA PRESENTE CERTIFICA QUE LA ADJUNTA ES UNA COPIA TOMADA DE LOS
REGISTROS DE LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS,
DE LOS DOCUMENTOS DE LA SOLICITUD DE PATENTE ABAJO IDENTIFICADA Y
LA CUAL CUMPLE CON LOS REQUISITOS PARA QUE LE SEA CONFERIDA UNA
FECHA DE RADICACION SEGUN 35 USC 111.

NUMERO DE SOLICITUD 60/158.860
FECHA DE RADICACION: 12 de octubre de 1999

Por Autoridad del
COMISIONADO DE MARCAS Y PATENTES

(FIRMA H. L. JACKSON
Oficial de Certificaciones

(SELLO DORADO DE OBLEA) .
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CERTIFICACION BAJO 37 CFR § 1.10

Certifico que este Remisién de Nueva Solicitud y los documentos que en ella se
refieren como adjuntos son depositados en el Servicio Postal de lo EE.UU. el 12 de
octubre de 1999 en un sobre como “Oficina Postal al Destinatario” bajo el rétulo de
correo No. EL275412371US y dirigido al Comisionado Asistente de Patentes,
Washington, D.C. 20231.

(FIRMA) PAMELA JOHNSON

CUBIERTA SOLICITUD PROVISIONAL

La presente es una solicitud para la radicacion de UNA SOLICITUD PROVISIONAL bajo

37 CFR § 1.53 (b)(2)

Nombre:
Residencia:
Ciudadano
Direccién Postal

Nombre:
Residencia:
Ciudadano
Direccién Postal

Nombre:
Residencia:
Ciudadania:

Direccioén Postal:

Nombre:
Residencia:
Ciudadania:
Direccién Postal

Nombre:
Residencia
Ciudadania:

Direccion Postal:

INVENTORES SOLICITANTES

Fotouhi, Nader

Chatham, Morris County, New Jersey
Francés

1 Daniel Street, Chatham, New Jersey 07928

Kong, Norman

West Caldwell, Essex County, New Jersey.
Canadiense

12 Klimback Court, West Caldwell, New Jersey 07006

Liu, Emily Aijun

Nutley, Essex County, New Jersey
Estadounidense

191 Alexander Avenue, Nutley, New Jersey 07110

Lovey, Allen John

North Caidwell, Essex County, New Jersey
Estadounidense

21 Hickory Drive, North Caldwell, New Jersey 07006

Mijullin, John Guilfoyle, Jr

Hawthorne, Passaic County, New Jersey
Estadounidense

519 Gofile Hill Road, Hawthorne, New Jersey 07506

TITULO DE LA INVENCION

PIRRQLOS SUSTITUIDOS ADECUADOS PARA INFUSION CONTNUA

Marda M- .. .-oeches
Res, .

rjusticla
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DIRECCION PARA CORRESPONDENCIA

George W. Johnston
Hoffmann-La Roche Inc.
340 Kinglsland Street
Nutley, NNJ 07110

SE ADJUNTAN LA SIGUIENTES PARTES DE LA SOLICITUD

[x] Especificacion No. de piginas 44
[x] Reivindicaciones No. de paginas 24
[x] Declaracion No. de paginas 4

METODO DE PAGO

[x] Se eutoriza al Comisionado de Patentes Comision Provisional de radicacion
a cargar las comisiones o acreditar
cualquier sobrepago a la Cuenta de $150.00
Depbsito No. 08-2525

La invencion fue hecha por una agencia del Gobierno de los Estados Unidos o bajo un
contrato con una agencia del Gobierno de los Estados Unidos.

[x] No.
Respetuosamente,

Apoderado

Patricia S. Rocha-Tramaloni
(Reg. No. 31054)

Tel: (973)( 235-2441

Fax: (973) 235-2363

Fecha: 12 de octubre de 1999
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VIN

1. Un compuesto de la fgrmula:

y sales farmacéuticamente activas de dichos compuestos, en
donde:
R es seleccionado del grupo compuesto por -CH,OPOsR!R?, -

CH2OCOR?, -CH,0CO;R3, -CH;0CONHR?, y -CONHR?;

R! y R? son selecclonados del gruo compuesto por H, Na y NH4 y
son los mismos salvo que R o R? sea H, en cuyo caso el otro puede ser

diferente, o alternativamente, R y R? juntos representan calcio.
R? es seleccionado del grupo compuesto por:

alquil que opcionalmente puede ser sustituido por uno o mas
sustituyentes selecclonados del grupo compuesto por -COzR*, -NRSR,
polietiienglicol, -OPOsR!R?, hidroxi, alcoxi y aril; alguenil que
opcionalmente puede ser ;5ustituldo por uno 0 mas sustituyentes

seleccionados del grupo compuesto por ~COzR*, -NR5R®, polietilenglicol,

it
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60/158,860 — oct 00 Row ha

VoRD




-OPO3R'R?, hidroxi, alcoxi y arli; cicloalquil que opclonalmente puede ser
sustituido por uno o mas sustituyentes seleccionados del grupo
compuesto por —-CO2R*, -NR®, polietilenglicol, ~OPO3R'R?, hidroxi, alcoxi

y aril;

heterociclo que cuando incluye N como un heterodtomo,
opclonalmente, el N opcionaimente puede ser sustituido con el grupo

compuesto por alquil més bajo y ~-COR’,

aril que opcionalmente puede ser sustituido por uno o mds
sustituyentes seleccionados del grupo compuesto por COzR*, hidroxi,
alcoxi, polietilengticol, OPOsR'R? y alquil que en si puede ser sustituido
por hidroxi alcoxi, carboxi y amino sustituldo, siempre y cuando que
cuando aril represente pliridina, el nitrégeno puede ser sustituido por

alquil mas bajo;

R* es selecclonado del grupo compuesto por H, Na y alquil mds

bajo;

R% y R® son cada uno seleccionados independientemente de! grupo
compuesto por H, alquil mas_bajo y ~COR’, o alternativamente, el grupo

~NR5R6 juntos forman un anlllo heterociclico de 5 6 6 miembros; y

R’ es alquil més bajo que opclonalmente puede ser sustituido por

carboxl, polietilenglicol polietilen glicol y amino sustituldo.

2. El compuesto de la relvindicacién 1, en donde R es

seleccionado del grupo compuesto por -CH20P0O3R'R? y -CH,0COR?,

60/158,860 — oct 00 Res. No ¥+« °
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3. El compuesto de la reivindicacién 1, en donde R es -
CH>0CO-pirldina, en donde el atomo N en la pirldina es sustituido por

alquil mas bajo.

4. El compuesto de la relvindicacién 3, en donde el &tomo N en

la piridina es sustituido por metil o etil.

5. El compuesto de la reivindicacién 1, en donde R! y R? son

seleccionados independientemente del grupo compuesto por H y Na.

6. El compuesto de la reivindicacién 1, en donde R?® es
heterociclo que contiene al menos un atomo de niltrdgeno que

opcionalmente puede ser sustituido por -COR’.

7. El compuesto de la reivindicacién 1, en donde R? es aril el
cual es sustituldo por -OPOsR!'R? y R! y R? son seleccionados

independientemente de H y Na.

8. El compuesto de la reivindicaclén 1, en donde R es aril el
cual es sustituido por el grupo compuesto por -COzNa, polietilenglicol y

~CH2CH2N(CH2CHa2)a2.

9. El compuesto de la relvindicacién 1, en donde R? es alqull

mas bajo el cual es sustitulde por ~-CHOzNa.

10. El compuesto de la reivindicacién 1, en donde el grupo NR®R®

junto forma un anillo heterociclico de 5 6 6 mlembros.

.43 Mercedes | -uowches 14
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11. El compuesto de la reivindicacién 10, en donde el grupo

NR®R® es seleccionado de piperidina o pirrolidina.

12. El compuesto de'la relvindicacién 1, en donde R® y R® son

selecclonados cada uno del grupo compuesto por H, metil y etil.

13. El compuesto de la reivindicacién 1, en donde R’ es etil que

es sustituido por poliettienglicol.

14. El compuesto de la relvindicacién 1, en donde R es -
CH,0COR? y R? es etil el cual es sustituido por polietilenglicol que tiene

un peso molecular aproximado entre 750 a 5000 Daltones.

15. El compuesto de la reivindicacién 1, en donde el
polietilenglicol tiene un peso molecular aproximado entre 750 y 5000

Daltones.

16. Un compuesto selecclonado del grupo compuesto por

acido forsféorico mono-[3-(1-metil-1H-Indol-3-il)-4-(1-metii-6-

nitro-1H-Indol-3-il)-2,5-dloxo-2,5-dihidro-pirrol-1-iimetil]sal sédica,

acido isonlcotinico 3-(1-metil-1H-Indol-3-il)-4-(1-metll-6-nitro-1H-

indol-3-il)-2,5-dloxo-2,5-dihidro-pirrol-1-1imetil ester,

acido But-2-enedidico mono[3-(1-metil-1H-indol-3-Il)-4-(1-metil-

6-nitro-1H-indol-3-ll)-2,5-dioxo-2,5-dihidro-plrrol-1-ilmetil] ester,

acldo decandico 3-(1-metil-1H-indol-3-il)-4-(1-metil-6-nitro-1H-

indol-3-il)-2,5-dloxo-2,5-dihidro-pirrol-1-ilmetil ester,

Marfa Merceges
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acido 3-amino-ciclohexanocarboxilico 3-(1-metll-1H-indol-3-Il)-4-
(1-metil-6-nitro-1H-Indol-3-I1)-2,5-dioxo-2,5-dlhidro-pirrol-1-limetil

éster trifluoroacetato,

acldo piperidin-4-carboxilico 3-(1-metil-1H-indol-3-il)-4-(1-metil-
6-nitro-1H-indoi-3-il)-2,5-dioxo-2,5-dihidro-pirrol-1-iimetil sal de

acetato estérido,

acido plperidin-4-carboxilico 3-(1-metii-1H-indol-3-il)-4-(1-metil-
6-nitro-1H-Indol-3-il)-2,5-diox0-2,5-dlhidro-pirrol-1-ilmetil clorhidrato

estérico,

acido 2-amino-2-metil-propiénico 3-(1-metil-1H-indol-3-il)-4-(1-
metil-6-nitro-1H-indol-3-il)-2,5-dioxo0-2,5-2,5-dihldro-pirrol-1-ilmetil

clorhidrico estérico,

1-Metil-3-[3-(1-metil-1H-indol-3-il)-4-(1-metii-6-nitro-1H-indoi-3-
i1)-2,5-dloxo-2,5-dihldro-pirrol-1-iimetoxicarbonli[ -piridinio;

trifluoroacetato, y

O-[2-[[4-[[[2,5-Dihidro-3-{1-metil-1H-indol-3-il)-4-(1-metil-6-
nitro-1H-indol3-il)-2,5-dioxo-1H-pirrol-1-limetoxi[carbonil]-1-

piperidinilJcarbonil]etll]-O-metilpolietilenglicol 1000.

17. Un compuesto seleccionado del grupo compuesto por:
acido 4-fosfonooxi-benzéico 3-(1-metll1H-indol-3-il)-4-(1-metil-6-
nitro-1H-indol-3-il)-2m5-dioxo-2,5-dihidro-pirrol-1-limetil sal

monosodica estérica,

60/158,860 - oct 00
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[[3.(1-metil-1H-Indol-3-11)-4-(1-metll-6-nitro-1H-indol-3-il)-2,5-
dioxo-2,5-dihidro-plrrol-1-il],etoxicarbonil]-4-fenil-O-metlilpolietilenglicol

500,

acido carbénico alll éster 3-(1-metil-1H-indol-3-il)-4-(1-metil-6-

nitro-1H-indol-3-il)-2,5-dlox6-2,5-dlhidro-pirrol-1-limetll éster,

acido (2-dimetilaminp-etil)-carbamico 3-(1-metll-1H-indol-3-il)-4-
(1-metil-6-nitro-1H-indol-3-il)-2,5-dioxo-2,5-dihidro-plrrol-1-limetil

éster,

[2-(2-Hidroxi-etoxi)-etll]-acido carbdmico 3-(1-metil-1H-indol-3-
il)-4-(1-metil-6-nitro-1H-indol-3-il)-2,5-dioxo-2,5-dlhidro-pirrol-1-iimetil

éster,

acldo (2-Hidroxi-etil)-carbamico 3-(1-metil-1H-Indol-3-11)-4-(1-

metll-6-nitro-1H-indol-3-il)-2,5-dioxo-2,5-dlhidro-pirrol-1i-ilmetll éster,

acido (2-fosfonooxi-etil)-carbamico 3-(1-metil-1H-Indol-3-il)-4-1-

metil-6-nitro-1H-indol-3-il)-2,5-diox0-2,5-dihidro-pirrol-1-ilmetll éster,

3-(1-Metll-1H-Iindol-3-11)-4-(1-metll-6-nitro-1H-Indol-3-il)-2,5-

dioxo-2,5-dihidro-pirrol-1- acido carboxilico {2-dietllamino-etll)-amida,

3-(1-Metil-1H-Indol-3-il)-4-(1-metil-6-nitro-1H-indol-3-11)-2,5-
dioxo-2,5-dlhidro-pirrol-1- acido carboxilico (2-dimetilamino-hexil)-

amida,

3-(1-Metll-1H-Indol-3-11)-4-(1-metil-6-nitro-1H-indol-3-11)-2,5-

dioxo-2,5-dihidro-pirrol-1- acldo carboxilico (4-hidroxlbutil)-amida, y

maﬂa Merc-des corches
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acido fosférico-(4-{[3-(1-Metil-1H-indol-3-1l)-4-(1-metil-6-nitro-
1H-indol-3-il)-2,5-dioxo-2,5-dihidro-pirrol-1-carbonil]Jamino}-butil)sal

sodica estérica.
18. Un compuesto seleccionado del grupo compuesto por:

acido fosforico mono-[3-(1-metil-1H-indol-3-il)-4-(1-metil-6-nitro-

1H-indol-3-il)-2,5-dioxo-2,5-dihldro-pirrol-1-iimetil]sal sodica,

0-[2-[[2,5-d|hidro-3-(1-metil-1H-indol-3-il)-4-(1-metil-6-nitro-1H-
indol-3-il)-2,5-dioxo-2,5-dihidro-pirrol-1-ilJmetoxicarbonii]etil]-0 -

metiipolletilen glicol 2000, y

acido fosférico mono-(4-{[3-(1-metil-1H-Indol-3-il)-4-(1-metll-6-
nitro-1H-indol-il)-2,5-dloxo-2,5-dihidro-pirrol-1-carbonil]-amino)-butil)

sal sodica estérica, y

1-metil-3-[3-(1-metil-1H-indol-3-il)-4-(1-metil-6-nitro-1H-indoi-3-
ii)-2,5-dioxo-2,5-dlhidro-plrrol-1-iimetoxicarbonii]-piridinio

trifluoroacetato.

19. Una composicion farmacéutica que comprende como
ingrediente activo una cantidad efectiva de un compuesto de la
reivindicacion 1, y un vehiculo o excipiente farmacéuticamente

aceptable.

20. La composicién farmacéutica de la relvindicacion 19,

adecuada para administracién parenteral.

1)
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21. Un método para el tratamiento de un trastorno proliferativo
de célula que consiste en administrar a un paciente que lo requiera, una
cantidad terapéuticamente efectiva de un compuesto segin la

reivindicacién 1.

22. El método de la reivindicacién 21, en donde el trastorno

proliferativo de células es céncer.

23. El método de la reivindicacién 22, en donde el cdncer es un

tumor sélido.

24, El método de la reivindicacion 22, en donde el cancer es

cancer de seno, colon o pulmén.

[y
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

June 26, 2000

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A 'LRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT

APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A

Bl  FILING DATE UNDER 35 USC 111, :
gt
B APPLICATION NUMBER: 60/158,860 "
i FILING DATE: October 12, 1999 E

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

P

H.L. JA ON
Certifying Officer
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» | harcby corify that this New Appication Transsittal and the doconents reficred 1o a8 sncinaed thereln e helng deposhed with the Usited States
Postal Saxvice on this deis October 12, 1999 ia as exvelops &3 “Exprass Mall Post Offics 1o Addrossce” Malling Lubel NemborBLIZ75412371U%
) addecssed i the: Assistant Commigsioner for Patents, Washington, D.C. 20231.

Pamein Johmaton
(Prisst Nowow) -
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PROVISIONAL APPLICATION COVER SHEET

CERTIFICATION UNDER 37 CFR L1#

eb/61/081
oLd ° “Ill:
#'h 8590

This is a recquest for filing 3 PROVISIONAL APPLICATION wnder 37 CFR 1.53(b)(2).

Dockzt No. 1004P

INVENTOR{VAPFLICANT (1)

Nampe: Fotouhi, Nader

Residenco: Chatham, Moeris County, New Jersay

Citizenship: France

Post Office Address: 1 Dumiel Street, Chathwn, New Jersey 07928

Name: Kong, Norman
Rasidence: West Caldwell, Emex Comnty, New Jarsey
ip: Canada
Post Offica Addreas: 12 Klimback Court, West Caldwell, New Jersey 07006

‘Nume: Lin, Emily Ajun

Residence: Nutiey, Essex County, New Jansey
Cifizenship: United States of America

Post Office Addreas: 191 Alexander Avenue, Nutley, New Jersay 07110

Name: Lovey, Allen John

Residonce: North Caldwell, Bssax County, New Jersey
Citizenship: United States of Amevica

Post Office Address: 21 Hickory Drive, North Caldwell, New Jarsey 07006

Name: Mullin, John Guilfoyle, Jr.

Residence: Hawthorne, Passeic County, Now Jersey
Citizenship: Unlied States of America

Post Office Address: 519 Goffle Hill Road, Hawthome, New Jersey 07506

E62F0CT" 058 STO9

TITLE OF THE INVENTION
SUBSTITUTED PYRROLES SUITABLE FOR CONTINUOUS INFUSION
T e e Fomeaa
. NO. 08-2525
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CORRESPONDENCE ADDRESS
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George W. Johnston
Hoffngrn-La Rochs Inc.
340 Kingslend Street
Nutley, NJ 07110
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ENCLOSED APPLICATION PARTS (check all that apply)
[X) Specification  No. of Pages 49 () Dectamtion ' No. of Pages 4

[X] Claims No. of Claim 24 ( ] Drawings Sheets of Drawings _
{ 1 Sequence Listing No. of Pages __ (JOther

METHOD OF PAYMENT

x] The Connmissioner js hereby sutharized o Provistonal

charge any fees or credit any overpsymont Filing
to Deposit Account Number: 08-2525 Amount $150.00

The invention was niads by an agency of the United States Government or vnder a contract with an agency of the
United States Government.

X No

[ 1Yes, the name of the U.S. Government agency sud the Gavernment contract sumber sre:

R62T0T" GS835709

Attorney of Record
Patricia §. Rocha-Tramaloni
(Reg. No. 31054)
Telephone: (973) 235-2441
Telefix: (973)235-2363
Date: Dctober 12, 1999
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Case Docket No. 1094P

SUBSTITUTED PYRROLES SUITABLE FOR CONTINUOUS INFUSION

Brief Summary of the Invention

The present invention is directed to certain substituted pyrroles that are anti-
proliferative agents. These compounds and their pharmaceutically acceptable salts
are useful in the treatment or control of cell proliferative disorders, in particular
cancer. The invention Is also directed to pharmaceutical compositions containing
such compounds, and to methods for the treatment and/or prevention of cancer,
particularly the treatment or controf of solid tumors.

Background of the invention

Uncontrolled cell proliferation is the hallmark of cancer. Cancerous tumor
celis typlcally have some form of damage to the genes that directly or indirectly
regulate the cell-division cycle. Much research has been expended in the study of
antiproliferative agents. While many agents having desired antiproliferative activities
have been identified, many of these agents have various drawbacks, including poor
solubllity, molecular complexity, etc., which may render them either unauitable or
inconvenient for therapeutic use in human patients. There continues to be a need
for small molecule compounds that may be readily synthesized, are effective as
cancer therapeutic agents and are suitable for continuous infusion delivery to
patients. It is thus an object of this Invention to provide such compounds as well as
phammaceutical compositions containing such compounds.

3
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Definitions
As used herein, the following terms shall have the following definitions,

"Alkyl" denotes a straight-chain or branched saturated aliphatic hydrocarbon
having 1 to 15, preferably 1 to 10, carbon atoms. Alkyl groups may be substituted as
specifically provided infra. In addition the alkyl chain may include one or more hetero
atoms in lieu of one or more carbon atoms. “Lower alkyl” groups having from 1 to 6,
preferably 1 to 4, carbon atoms are preferred. Typleal lower alikyl groups include
methyl, ethyl, propyl, isopropyi, butyl, t-butyl, 2-butyl, pentyl, hexyl, and the iike.

*Alkenyf” means a straight-chain or branched aliphatic unsaturated
hydracarbon having 1 to 15 carbon atoms, preferably 1 to 10 carbon atoms, most
preferably 1 to 8 carbon atoms.

*Alkoxy” means an alkyl group that is attached to the remainder of the
molecule by oxygen (e.g. RO-, such as methoxy, ethoxy, etc.).

“Aryl” means an aromatic ring having 5 to 10 atoms and consisting of 1 or 2
rings, which optionally may include one or more hetercatoms that are the same or
different. For the purposes of this definition, aryl includes heteroaryl. Preferred
heteroatoms include nitrogen, sulfur, or oxygen, singly or in any combination, in
place of one or more of the carbons. Examples of aryl groups within this definition
are phenyl, pyridine, imidazole, pyrrole, friazole, furan, pyrimidine.

“Cycloalkyl" means a non-aromatic, partially or completsly saturated cyclic
aliphatic hydrocarbon group containing 3 to 8 atoms. Examples of cycioalkyl groups
include cyclopropyl, cyclopentyl and cyclohexyl.

*Effective amount” means an amount of at least one compound of Formula |
or a pharmaceutically acceptable salt thereof that significantly Inl:ib_nbppliferation

-2-
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and/or prevents differentiation of a human tumor cell, Including human tumor cell
fines. '

“Hetero atom™ means an atom selected from nitrogen, sulfur and oxygen.
Hetero atoms are independently selected and may réplace one or more carbon
atoms.

*Heterocycle®” means a 3- to 10- memberad non-aromatic, partially or
completely saturated hydrocarbon group that contains at least one hetero atom.
Such ring systems include, morpholine, pymulidine, piperidine, piperazine

“ICso" refars to the concentration of a pariicular compound according to the
invention required to inhibit 50% of a specific measured activity. ICy can be
measured, inter alla, as is described In Example 25, infra.

“Pharmaceutically acceptable salf* refers to conventional acid-addition saits
or base-addition salts which retain the biological effectiveness and properties of the
compounds of formula ! and are formed from suitable non-{oxic organic or inorganic
acids or organic or inorganic bases. Sample acid-addition salts include those
derived from inorganic acids such as hydrochioric acid, hydrobromic acid, hydrolodic
acid, sulfuric acid, phosphoric acld and nitric acld, and those derived from organic
acids such as acetic acid, tartaric acid, salicylic acid, methanesulfonic acid, succinic
acld, citric acld, mallc acid, lactic ackl, fumaric acld, and the like. Sample base-
addition salts include those derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for axampla, tetramethylammonium
hydroxide.

*Pharmaceutically acceptable,” such as pharmacsutically acceptable éarrler.
excipient, etc., means phamacologically acceptable and substantially non-toxic to
the subject to which the particular compound is administered.
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“Pharmaceutically active metabolite means a metabolic product of a
compound of formula | which is pharmaceutically acceptable and effective.

*Plasma conversion” with respect to compounds of formula | means the
degradation (enzymatic and/or non-enzymatic) of such compound in human or
rodent plasma at 37° C from 30 minutes to 6 hours to give 3-(1-methyl-3-indoliyl)-4-
(1-methyl-8-nitro-3-indolyl)-1H-pyrrole-2,5-dione, a pharmaceutically active
metabolite of compounds of formula |, as well as pharmaceutically active
metabidines thereof. This conversion is typically given as the percent degradation
over a specified time frame.

*Polyethylene glycol® or “PEG” groups represent structures of the general
formula -O(CHzCH2).OR®, where n is on average between 2 and 1500, preferably 15
to 150, with an average molecular weight of 500 to 5000 Dattons, and wherein R® is
carboxy or lower alkyl, preferably methy! or ethyl.

*Prodrug" refers to a compound that may be converted under physiological
conditions or by solvolysis to a pharmaceutical active compound. A prodrug may be
Inactive when administered to a subject but is converted /n vivo to an active
compound. e

"Stability” is an overall assessment of the abiiity of a compound of formula | to
withstand degradation in a typical solution used for the administration of drugs
intravenously. Specifically, it refers to the ability of any given compound of formula |
fo releass 3-(1-methyl-3-indolyl)-4-(1-methyl-6-nitro-3-indolyf)-1H-pyrrole-2,5-dione,
over-a 72 hour period in a mbdure of acetonitrile and saline or dextrose water. The
“stability” of a compound of formula | is “very good” if the less than 1% 3-(1-Methyl-
3-indolyi}-4-(1-methyl-8-nitro-3-indolyl)-1H-pymole-2,5-dlone Is detected, “good" if
less than 2.5% 3-(1-Methyl-3-indolyl)-4-{1-methyl-8-nitro-3-indolyl)-1H-pyrrolé-2,5-
dione is detected, and “fair”" if less than 5% 3-(1-Methyl-3-indolyl)-4-(1-methyl-8-

o 5 aa e s M. =
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nitro-3-indolyl)-1H-pyrrole-2,5-dione is detected afler 72 hours Incubation at room
temperature, '

“Substituted,” as in substituted alkkyl, means that the substitution can occur at
5 one or more positions and, unless otherwise indicatéd, that the substituents at each
substitution site are independently selected from the apecified options.

“Substituted aminc” means an amino group which Is mono- or di-substituted

—  with another group, preferably lower alkyl (e.g. methyl, or ethyl).

Detailed Description of the Invention -

Specifically, the invention relates to substituted pyrroles having the formula:

15
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and pharmaceutically acceptable salts of the foregoing compounds, wherein :

R is selected from the group consisting of -CH;OPO:R'R?,
20 -CH;OCOR3, -CHz0CO; R?, -CH;OCONHR?, and -CONHR®;

R'and R? are selected from the group consisting of H, Na and NH, end
are the same unieas either R! or R? is H, in which case the cther can be different, or
alternatively, R' and R fogether represent caicium.

R’ is selectod from the group consisingof ™  ~ =™ 7T
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alkyl which optionally may be substituted by one or more substituents
selected from the group consisting of -CO:R*, -NR®R®, polvethyiene glycol,
~OPO3R'R?, hydraxy, alkoxy and aryl; alkenyl which optionally may be substituted
by one or more substituents selected from the group consisting of -CO-R*, -NR°R®,
polyethylene glycol, -OPOsR'R?, hydroxy, alkoxy arid aryl; cycloalkyl which
optionally may be substituted by one or more substituents selected from the group
consisting of -CO;R*, -NR°R®, polyethylene glycol, -OPOsR'R?, hydroxy, alkoxy and
aryl;

heterocycle, which when including N as a heteroatom, the N optionally
may be substituted with lower alkyt and -COR’,

aryl which optionally may be substituted by one or more substituents
selactad from the group consisting of CO,R*, hydroxy, alkoxy, polyethylene glycol,
OPOsR'R?, and alkyl which itself may be substituted with hydroxy alkoxy, carboxy
and substituted amino, provided that when aryl represents pyridine, the nitrogen may
be substituted with lower alkyl;

R* is selected from the group consisting of H, Na and lower alkyl;

R® and R® are each independently selected from the group consisting
of H, lower alkyl, and -COR’, or alternatively, the group —-NR°R® together form a 5
or 6 membered heterocyclic ring; and

R’islmralkylwhimopﬁonauym-ybmmmmumw.
polyethylene glycol and substituted amino,

The compounds of formula | have antiprollferative activity, specifically, they
inhiblt cell division in G2/M phase of the cell cycle and are generally referred to as
“G2M phase cell-cycle” inhibitors. These compounds are stable, soluble prodrugs of

- " e . r o da e e sr——




oGeaTOo0T " O988STOS

an anticancer therapeutic agent within U.S. Patent 5,057,614 and are thus sultable
for continuous infusion defivery. '

The present invention is further directed to pharmaceutical compositions
* comprising a pharmaceutically effective amount of afiy one or more of the above-
described compounds and a pharmaceutically acceptable carmrier or excipient.

The present invention Is also directed to a method for treating solid tumors, in
particular breast or colon tumors, by administering fo a human patient in need of
such therapy an effective amount of a compound of formula | and/or its
pharmaceutically acceptable salts.

In a preferred embodiment of the compounds of formula |, R Is selected from
the group consisting of -CH;OPO3R'R?, -CH:OCOR?® and -CONHR?, most preferably
-CH,0PO;R'R? and -CH:0COR?,

In another preferred embodiment of the compounds of formulal, R is
—CH.OCO-pyridine wherein the N atom on the pyridine is substituted with lower
alkyl, most preferably methyl or ethyl, thereby creating a quaternary nitrogen atom.

In another preferred embodiment of the compounds of formula |, R* and R?
are independantly selecied from the group consisting of H and Na.

In another preferred embodiment of the compounds of formula I, R*is
heterocycle containing at least one nitrogen atom that optionally may be substituted
with ~COR’.

In another preferred embodiment of the compounds of formuta I, R® Is aryl
which is substituted with ~OPO;R’R?, and R! and R? are independently selected
from H or Na.
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In another preferred embodiment of the compounds of formula I, R? is aryl
which Is substituted by the group consisting of -COzNa, polyethylene glycol and
-CH2CHaN(CH,CH2).

In another preferred embodiment of the compounds of formula |, R? is lower
alkyl which is substituted with ~CO;Na.

In ancther preferred embodiment of the compounds of formula I, the group
NR®R? together forms a 5 or 6 membered heterocyciic riny, preferably piperidine or
pyrrolidine.

In another preferred embodiment of the compounds of formula |, R® and R®
are each independently selected from the group consisting of H, methyl and ethyl.

In another preferred embodiment of the compounds of formula I, R” s ethyl
which is substituted with polyethylene glycol.

In another preferred embodiment of the compounds of formula |, the
polyethylene glycol has a malecular weight of from about 750 to about 5000 Daltons.

in another preferred embodiment of the compounds of formula |, Ris
-CH,OCOR?, wherein R® is ethyl which Is substituted with PEG having a molecutar
weight of from about 750 to about 5000 Daltons.

The following are examples of preferred compounds of formula |:

phosphoric acid mono-{3-(1-methyi-1 H-indol-3-yl)4-(1-meﬂ1yl-6mlho-1 H-
indol-3-yl)-2,5-dloxo-2,5-dthydro-pyrrol-1-yimethyljsodium salt,

O-{2-{12,5-dihydro-3-{1-methyl-1 H-indol-3-yi}-4-(1-methyl-8-nitro- 1H-indol-3-
¥0)-2,5-dioxo-2,5-dihydro-pyrrol-1-yljmethoxycarbonyllethyl]-O’-methyipolyethylene
glycol 2000, . .. .
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phosphoric acid mono-{4{[3-(1-methyl-1H-indol-3-yl)-4-{1-methy}-8-nitro-1H-
indol-3-y1)-2,5-diox0-2,5-dIhydro-pyrrole-1-carbonyll-amino}-butyl) ester sodium salt,
and 1-methyl-3-{3-(1-methyi-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-indal-3-y1)-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonyl}-pyridinium trifluorcacetate

The compounds disclosed herein and covered by the above formulas may
exhibit tautomerism or structural isomerism. It is intended that the invention
esncompasses any tautomeric or structural isomeric form of these compounds, or
mixtures of such forms, and Is not limited ta 25, one tautomeric or structural
isomeric form utilkzed within the formulae drawn above.

Synthesis of Compounds According to the invention

The compounds of the invention may be prepared by pmcasses known in the
art. Suitable processes for synthesizing these compounds are provided in the
examples. Generally, these compounds may be prepared according to the following
synthesis schames.

Compounds of formula |, in which R signifies CH;OCOR?, and in which R is
as described above, may be prepared as indicated in scheme | below, provided that
if R® contains a hydroxy, hydroxyalkyl, amino, aminoalkyl, monoalkylamino, or
carboxyl, such group is first protected with a conventional protective group know to
those skilied in the art '

o g, o w dEes  seeesmemd .
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As indicated in scheme la, a chioromethyl ester preparad by reacting a known
carboxylic acid or a carboxylic acld prepared by known methods, with CICH0S02Cl
in methylene chioride and water, in the presence of a base such as sodium
carbonate and a phase transfer catalyst such as tetrabutylammoniumbydrogen -
sulfate, was reacted with 3-(1-methyl-3-indolyl)}-4-(1-methyl-8-nitro-3-indolyf)-1H-
pyrole-2,5-dione [prepared as exemplified in Davis US Patent 5,057,614).

Altematively, 3-(1-methyl-3-indolyl)-4-(1-mathyl-8-nitro-3-indolyl)-1H-pyrrole-
2,5-dione [preparad as exsmpiified in Davis US Patent 5,057,814} Is treated with
formaldehyde to yield the hydroxymethyt intermediate 2. This intermediate [s then
esterified using known procedures. Typically, the hydroxy intermediate-2-is treated

. =10-



GSSTUT" 09BBSTO0S

15

with a known carboxylic acid or a carboxylic acid prepared by known methods, in a
solvent such as methylene chloride in the presence of EDC and
dimethylaminopyridine for several hours at room temperature. Alternatively, the
hydroxy intermediate 2 may be treated with a known acid chloride or an acid chloride
prepared from known methods. -

To prepare compounds of structure 3 wherein R® contains a hetercaromatic
ring, the heteroatom such as N may be further modified by reaction with an afkyi
iodide such as CHal in a solvent such as acetonitrile. Altematively coinpounds of
structure 3 wherein R® contains a suitably protected hydroxy, hydroxyalkyl, amino,
aminoalkyl, monoakylamino, may be further modified by first removing the protsctive
group by known methods. The amino or hydroxy group can then be modified to the
desired amide or ester by methods known in the art.

Compounds of the general formula | in which R signifies -CH;OPO;R'R?, and
wherein R and R? are as defined above, can be prepared by the following scheme
IL

11
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Scheme |l

oJlox
o { ORl ) Po) 0
N:O*—-— { 3 ug’o
1 ¢ |

Typically, hydroxymethyl intermediate 2 is coupled with a suitably protected
phosphate by a mitsunobu reaction using triphenylphosphine and
diethylazodicarboxylate to give compound of structure 4 in which Y represents a
suitable protecting group. Removal of the protecting groups may be achieved by any
of the standard methods to give the phosphoric acid 5. In paricular, whenY -
represents a benzyl group, the protective groups are removed by using -
cyclohexadiene and palladium on carbon as a catalyst Compound § can then be
convertad to its salt, such as a monosodium salt 8, by standard methods.

Compounds of formula 1, In which R signifies -CH:OCO:R?, and In which R® Is
as described above, were prepared according to scheme Ill below.

Y 2 o dler  -srrdeemime
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Scheme I

Typically, hydroxymethyl intermediate 2 is treated with a known chioroformate
or a chloroformate prepared using known procedures, in a solvent such as THF at
temperatures of 5° to 20° C, in the presence of dimethylaminopyridine and 1,5-
diazabicyclo(4.3.0)non-5-ene to afford the desired carbonate,

Compounds of formula |, in which R signifies -CH;OCONHR?, and in which R®
is as described above, wera prepared as described in scheme IV below.

Scheme [V

Typically, hydroxymethyl intermediate 2 is deprotonated using a strong base
" such as n-butylfithiulm or lithium bis({trimethytsilyl)amide in a solvent such as THF at
0° C. The anion generated Is then treated in the same solvent with bis(p-

- m e o Al s —— .
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nitraphenyf)carbonats, foliowed by & known amine or an amine prepared using
known procadures.

Compounds of formula |, in which R signifies -CONHR3, and in which R®is as
defined above, may be prepared as indicated in scheme V, provided that if R®
contains a hydroxy, hydroxyalkyl, amino, aminoalkyl, monoalkylamino, or carboxyl,
such group is protacted with a conventional protective group.

Scheme V

Typically, 3-(1-Methyt-3-indolyl)-4-{1-methyl-8-nitro-3-indolyl)-1H-pyrrole-2,5-
dione [prepared as exemplified in Davis U.S, Patent 5,057,614] is deprotonated in
an aprotic solvent such as THF at 0° C using a strong base such as n-butylfithiuim or
lithlum bis(trimethyisilyl)amide. The resuiting anion is then treated with bis(p-

nitrophenyl)carbonate, followed by a known amine or an amine prepared by
mathods khown in the art.

The conversion of an acidic compound of formula [ into a pharmaceutically
acceptable salt can be carried out by treatment with a suitable base in a known.
manner. Suiltable salts are those derived not only from inorganic bases, for
example, sodium, potassium or calcium salts, but also from organic bases such as
ethylenediamine, monoathanolamine or disthanolamine. The conversion of a basic
compound of formutla | into a pharmaceutically acceptable salt can be camried out by
treatment with a suitable acid in a known manner. Suitable salts are those
described on page 3.

-14-
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Compositions/Formulations

In an altemative embadiment, the present invention s directed to
phamaceutical compositions comprising st least one compound of formula l or a
pharmaceutically acceptable salt thereof.

L

These phammaceutical compositions can be administered orally, for example,
in the form of tablats, coated tablets, dragees, hard or soft gelatin capsules,
solutions, emulsions or suspensions. They can also be administered ractally, for
example, in the form of suppositories. In particular, however, the compounds of the
present invention are suitable for parenteral administration, for example, in the form
of injection solutions.

The phammaceutical compositions of the present invention comprising
compounds of formula |, prodrugs of such compounds, or the sa_lls thereof, may be
manufactured in 2 manner that is known in the art, e.g. by means of conventional
mixing, encapsulating, dissolving, granulating, emulsifying, entrapping, dragee-
making, or lyophilizing processes. These pharmaceutical preparations can be
formulated with therapeutically inert, inorganic or organic carriers. Lactose, com
starch or derivatives thereof, talc, steric acid or lis salts can be used as such camlers
for tablets, coated tablets, dragees and hard gelatin capsules. Suitable camiers for
soft gelatin capsules include vegetable olis, waxes and fats. Depending on the
nature of the active substance, no camniars are generally required in the case of soft
gelatin capsules. Suitable carriers for the manufacture of solutions and syrups are
water, polyols, saccharose, invert sugar and glucose. Suitable carriers for injection
are water, alcohols, polyols, glycerine, vegetable oils, phospholipids and surfactants.
Suitable cariers for suppositories are natural or hardenad olls, waxes, fats and
semiHiquid polyols.

The pharmaceutical preparations can also contain preserving agents,

solubilizing agents, stabilizing agents, wetting agents, smulsifying agents,
swestening agents, coloring agents, flavoring agents, salts for varying the osmotic

-15-
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pressure, buffers, coating agents or anfloxidants. They can also contain other
therapeuticatly valuable substances, inchuding additional active ingredients other
than thosa of formula |.

Dosages B

As mentioned above, the compounds of the present invention are useful in

the treatment or control of celi proliferative disorders, in particular oncological
disorders. These compourxs and formulationa containing said compounds are
particularly useful in the treatment or control of solid tumors, such as, for exampie,
breast and colon tumors.

A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that ia effective to prevent, alleviate or
ameliorats symptoms of diseass or prolong the survival of the subject being treated.
Determination of a therapeutically effective amount is within the skill in the art.

The therapeutically effective amount or dosage of a compound according to
this invention can vary within wide fimits and will be adjusted to the individual
requirements in each pasticular case. In general, In the cass of oral or parenteral
administration to aduit humans weighing appraximately 70 Kg, a dally dosage of
about 10 mg to about 10,000 mg, prefarably from about 200 mg to about 1,000 mg,
should be appropriate, although the upper limit may be exceeded when indicated.
The daily dosage can be administered as a single dose or In divided doses, or for
parenteral administration, it may be given as continuous infusion.

Examples
The compounds of the present invention may be synthesized according to
known tachniques, such as, for example, the general schemes provided above. The
following examples illustrate preferred methods for synthesizing the compounds and
formulations of the present invention.

-16-
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Example 1: Phosphoric acid mono-{3-(1-methyl-1H-Indol-3-yl}-4-(1-methyl-6-
nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyljsodium salt

a) A suspension consisting of 0.5 g (1.25 mmole) of 3-(1-methyl-3-indolyl)-4-(1-

methyl-8-nitro-3-indolyl)-1H-pymrole-2,5-dione (See Davis US Pat. No.
5,057,614), 4.0 mi of formaldehyde solution (37% w/w), and 2.0 m! of water was
heated to 125° C with stirring and with a reflux condensed attached for 14 hours.
The reaction mixture was cooled and diluted with water. The red solid was
filtered, washed with water and dried. The solid was purified by chromatography
using silica gel and a mbdure of EtOAc/Hexane as elutant to afford 1-
hydroxymethyl-31-methyl-1H-indol-3-yf)-4-(1-methyi-8-nitro- tH-ndol-3-vi)-
pyrole-2,5-dione (mp=208-211°C).

b) To & cool solution (10° C) of THF containing 0.12 g (0.68 mmole) of

diethylazodicarbaxylate, 0.20 g (0.46 mmole) of 1-hydroxymethyi-3-(1-methyl-1H-
indol-3-yl)-4-{1-methyl-6-nitr-1H-indok-3-yl)-pyrrole-2,5-dlone (from Step a
above), and 0.40 g (0.74 mmole) of tetrabenzyipyrophosphate was added
dropwise 5 mi of a solution containing 0.128 g (0.49 mmoale) of
triphenyiphosphine. The resulting mixture was stirmed for 14 hours at 20°C. All
solvent was evaporated and the residue was purified by chromatography using
sifica gel and eiuting with a mixiure of EtOAc/Hexanes to afford phosphoric acid
dibenzyl ester 3-(1-methyl-1H-indol-3-yf)-4-{1-methy}-8-nitro-1H-indol-3-y1)-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethyl ester as a brick red solid (mp=105-109°C).

A solution of 35 mg (0.051 mmale) of phosphoric acid dibenzyl ester 3-(1-methyl-
1H-indol-3-yi)-4-{1-methyl-8-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-dirydro-pyrrol-1-
yimethyl ester (from step b above) in THF (5 mf) with 5 mi ethanol and 0.5 g of
1,4-cyciohexadiene was treated with 35 mg of 10% Palladium/carbon. Tha
mbdure was heated to 45° C at which point there was a slight exotherm. AjlaariO
min. at 50°C, the reaction was filtered hot through celite and the fiter cake was
washed with THF. All solvent was evaporated and the residue was redisolved in
THF, filtered through cellte and triturated with hexaneg to give 14mgof —"

-17-
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phosphoric acid mono-{3-(1-methyi-1H-indol-3-yl)-4-(1-methyl-8-nitro-1H-indol-3-
y)-2.5-dioxo-2,6-dihydro-pymot-1-yimethyl).

d) A solution of 14 mg (0.029 mmole) of phosphoric acld mono{3-(1-methyl-1H-
indol-3-yl)-4-(1-methyl-8-nitro-1H-indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrol-1-
yimethyl} (from step c above) in 15 ml of water was freated with dilute sodium
hydroxide until the pH of the solution was 7.1. This solution was filtered and
lyophilized to afford phosphoric acid mono-[3-{1-methyl-1H-indol-3-yl)-4-(1-
meth;!-8-nitro-1H-indol-3-yf)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyljsodium salt.

Exampie 2: Isonicotinic acid 3-(1-methyl-1H-indol-3-yl}-4-{1-methyl-8-nitro-1H-
Indol-3-yl)-2,56-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester

To a solution of dimsthylaminopyridine (1.5 equivalents) and 1-ethyl-3-(3-
diaminopropyl) carbodimide hydrochloride (1.5 equivalent) in CH2Cl, was added 4-
picolinic ackd (1.2 equivalents) and the reaction mixiure was stirred a few miniutes. 1- '
Hydroxymethyl-3-(1-methyl-1H-indol-3-y)-4-{1-methyl-6-nitro-1H-indol-3-yl)-pyrrole-
2,5-dione, prepared as in example 1a, was added and the reaction mixture was
stirred at room temperature for several hours. The mixture was diluted with
dichloromethane, washed with agueous HCL, saturated NaHCOj, water, dried over
MgSO, and evaporated. The residue was purified by column chromatography to
afford isonicotinic acid 3-(1-methyl-1H-indol-3-yl)-4-{1-methyi-8-nitro-1H-indot-3-yi)-
2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yield ~76%).

Example 3
Using the same procedure as in example 2 the following compounds were prepared:

a) nicotinic acid 3-(1-methyl-1H-indol-3-yi)}-4-(1-methyl-8-nitro-1H-indol-3-y1)-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yleld — 76%);

P A Rl sialesm——mm

. -18-




A

662F0T" D9BEST

15

b) O-{2-{2,5-dihydro-3-(1-methyt-1H-indol-3-yi)4-{1-methy}-8-nitro-1H-indok-3-yl)-

2,5-dioxo-2,5-dihydro-pyrrol-1-yljmethaxycarbonyllethyll-O'-methyipolyethylene
glycol 2000 (yield — 88%);

c) pyridin4-yl acetic acid 3-(1-methyi-1H-indol-3-yi)-4-(1-methy}-8-nitro-1H-indo}-3-
yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyt ester (vield - 39%);

d) pyridin-3-yl acetic acid 3-(1-methyl-1H-indol-3-y1)}-4-{1-methy}-8-nitro-1H-indol-3-
¥i7-2.5-dloxo-2,5-diydro-pyrrol-1-yimetnyl estsr (yield — 94%);

e) pyridin-2-yl acetic acid 3-(1-methyl-1H-indol-3-vI}-4-(1-methyl-8-nitro-1H-indol-3-
yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy! ester (vield — 65%);

f) succinic acid mono-[3-(1-rneﬂ|yl-1l-l-indol-3-yl)-4-(1-rnetl1.yl-6-nllro-1 H-indol-3-yl)-
. 2,5-dioxo-2,5-dihydro-pymrol-1-yimethyl] ester ( used 3eq EDC and DMAP and’
2 4 eq acld, purified by preparative TLC) (yieid — 88%);

g) hexadec-8-enoic 3-(1-methyt-1H-indol-3-yi}-4-(1-mathyl-8-nitro-1H-indol-3-y1)-
2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yield — 53%);

h) [2-2-(2-carboxymethoxy-ethoxy)-ethoxy}-ethoxy] acetic acid-3-(1-methyl-1H-
indol-3-yi)-4-(1-methyi-8-nitro-1H-indol-3-yl)-2,5-dioxo-2, 5-dihydro-pytral-1-
yimethyi ester, purified by reverse phase column chromatography (yleld -61%).

Example 4: But-2-enedliolc acld mono-{3-(1-methyl-1H-Indol-3-yl)-4-(1-methyl-
6-nitro-1H-indol-3-yl)-2,8-dloxo-2,5-dihydro-pyrrol-1-yimethyi] ester

To a solution of 1-Hydroxymethyl-3-(1-methyl-1H-Indol-3-yl)-4-(1-methyl-8-nitro-1H-
indol-3-yl)-pyrrole-2,5-dione, preparaed as In example 1a, in 1:4 CH;Cl>benzene,
were added a large excess of fumaryl chioride and excess diisopropylethytamine.
The reaction was stimed at room temperature for 20 min. Acetone and water were
added. The reaction mixture was diluted with CH2Cl,, washed with water, cold
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saturated NaHCO,, water and dried over Naz_804. The resulting but-2-enediocic acid

mono-{3-(3-methyl-1H-Indol-3-yl)-4-{1-methy}-8-nitro-1H-indol-3-y1)-2,5-dloxo-2,56-
dihydro-pyrrol-1-yimethyi] ester was purified by flash chromatography (yield 80%).

Example 5: Decanoic acid 3-(1-methyl-1H-ndol-3-yl)-4-(1-methy}-8-nitro-1H-

indol-3-y1)-2,6-dlox0-2,6-dihydro-pymrol-1-yimethy! ester

a) Decanoic acid (0.2 gm, 1.2 mmoi) was treated with 4 eq NaHCO,, 0.1 eq
Bu,NHSO, and 1.2 eq CICH;080,Cl in 1:1 CH.Clz H;0. The reaction was
stirred vigorously at 0 °C for 30 min then room tempriuture ("RT™) for 3 hrs.
Aqueous workup yielded chioromethyldecanocate (yield 100%).

b) 3-(1-Methyl-3-indolyf)-4-(1-methyl-8-nitro-3-indolyf)-1H-pyrrole-2,5-dione {20 mg,
0.05 mmol) (See Davis US Pat. No. 5,057,614) was dissolved in DMF and
treated with Cs;COs (48 mg, 0.15 mmol) for a few minutes, the chloromethyi
aster {33 mg, 0.15 mmol) prepared in step a) above was added and the reaction
was stirred at room temperature for 30 minutes. Aqueous workup, followed by
purification by flash chromatography yisiied decanoic acld 3-(1-methyl-1H-indol-

3-yi)-4-(1-methyl-8-nitro-1H-indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrot-1-yimsthyl
ester (yield — 58%).

Example 8

The following compounds were prepared in a similar manner to example 5b above:

a) [2-(2-methaxy-ethoxy)-ethoxyl-acetic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-
6-nitro-1H-indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (the starting
chioromethy! ester was prepared from the comesponding acid as described in
example 5a; purified by preparative TLC) (yleld — 38%);

b) 2,2-dimethyl proplonic acid 3-(1-methyl-1H-indol-3-yi)-4-(1-methyl-8-nitro-1H-
indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (the starting
chioromethyl pivalate was purchased from (Aldrich) (yleld —81%).
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Example 7: 3-amino-cyclohexanscarboxylic acid 3-{1-methyl-1H-indol-3-yl)}-4-

(1-methyl-6-nitro-1H-Indol-3-yl)-2,6-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester

trifluoroacotate

a) chioromethyl-N-a-butyloxycarbonyl-3-amino-cyclohexanecarboxylate was
prepared in a simftar manner (87% yield) as describad in example 5a from N-a-
butyloxycarbonyl-3-amino-cyclohexanecarboxylic acid which itself was
synthesized by the known procedure of BOC protection of 3-amino-
cyclohexanecarboxylic acid (Aldrich).

b) 3-(1-Methyl-3-indolyl)-4-(1-methyl-8-nitro-3-indolyl)-1H-pyrrole-2,5-dione (68 mg,
0.15 mmol) (see Davis US Pat. No. 5,057,614)was dissolved in DMF and treated
with Cs;COjy (0.15 g, 0.45 mmol) for a few minutes. The chloromethyl ester (0.13
pm, 0.45 mmol) prepared In step a) above was added and the reaction mbdure
was stired at room temperature for 50 minutes. Aqueous workup, followed by
purification by flash chromatography yielded [N-a-butlyloxy-3-amino-
cyclohexanecarboxylic acld]-3~(1-methyl-1H-indol-3-yi)-4-(1-methyl-8-nitro-1H-
indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (yield - 85%)

¢) The tert-butyloxy protecting group of the compound of step b) above was
removed by treatment with TFA in CH;Cl; at room temperature for 50 minutes.
The TFA and CH2Cl, were evaporate using a stream of nitrogen. The residue
was purified by HPLC to give 3-amino-cyclohexanecarboxylic acld 3-(1-methyl-
1H-indo}-3-yi)-4-(1-methyi-6-nitro-1H-indol-3-y1)-2,5-dioxo-2, 5-dihydro-pyrral-1-
yimethy! ester friffuoroacetate (yield ~ 57%).

Example 8

The following compounds were prepared in a simitar manner to example 7a,b and ¢
described above:
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a) piperidine4-carboxylic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-6-nitro-1H-
indol-3-yi)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester trifluoroacetate (prepared
fror N-a-butylaxycarbonyi-piperidine-4-carboxylic acid (Bachem)) (vield — 62%);

b) 2-amino-2-methyl-propionic ackd 3-(1-methyl-1H-indol-3-yi)-4-{1-msthyl-8-nitro-
1H-indol-3-y1)-2,5-dioxo-2,5-dthydro-pymrol-1-yimethy! ester trifluoroacetate
(prepared from N-a-butyloxycarbonyl-aminoiscbutyric acid (Bachem)) (yield -
83%).

Example 9: Plperidine-4-carboxyllc acld 3-{1-methyl-1H-indol-3-yl)-4-{1-methyl-
G-nitro-1H-Indol-3-yl)-2,8-dloxo-2,5-dlhydro-pyrrol-1-yimethyl ester acetate salt
Piperidine-4-carboxyllc acid 3-{1-methyl-1H-indol-3-yl}-4-(1-methyl-6-hitro-1H-indol-
3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester trifiucroacetate, prepared as in
example 8a above, was dissolved in ethyl acetate. Thansuiﬂng solution was
neutrafized with cold saturated NaHCO,. The ethyl acetate layer was concentrated
and siurried in HO and acidified with excess HOAc and lyophillzed to give the
desired product (yield — 87%).

Example 10: Piperidins-4-carboxylic acid 3-{1-methyl-1H-Indol-3-yl)-4-{1-
methyi-6-nitro-1H-indol-3-yl)-2,5-dloxo-2,6-dihydro-pyrrol-1-yimethyl ester
hydrochloride

Piperidine-4-carbaxylic acid 3-(1-methyl-1H-indal-3-yi)-4-{1-methyl-6-nitro-1 H-Indok-
3-y1)-2,5-dioxo-2,5-dlhydro-pymol-1-yimethyl ester acetate salt, prepared as in
example 9 above, was dissolved in ethyl acetate. The ethy! acetate solution was
neutralized with cold saturated NaHCO,, was concentrated, and was taken up in 1:5
CHsCN: HzO. The resulting solution was treated with 2 equivalents of 2N aq. HC
and purified by HPLC fo give the desired product (yleld - 86%).
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Example 11: 2-amino-2-methyl-propionic acld 3-{1-methyl-1H-indol-3-yi)-4-{1-
methyl-8-nitro-1H-Indol-3-y1)-2,5-dioxo-2,6-dihydro-pyrrol-1-yimethyl ester
hydrochloride

This compound was prepared from 2-amino-2-methyi-propionic acid 3-(1-methyl-1H-
indol-3-y1)-4-(1-methyt-6-nitro-1H-indol-3-yi)-2,5-dioxo-2, 5-dihydro-pymol-1-yimethyl
ester trifluoroacetate, prepared as in exampie 8b, using a similar procedure as
described in example 10 (yield - 71%).

Example 12: 1-Methyl-3-[3-{1-methyl-tH-indol-3-yl)-4-{1-methyl-8-nitro-1H-  _
indol-3-y1)-2,5-dloxo-2,5-dlhydro-pyrrol-1-yimethoxycarbonyl]-pyridinium;
trifluoroacetate

A solution of nicotinic acid 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-8-nitro-1H-indol-3-
y1)-2,5-dioxo-2,5-dihydro-pymol-1-yimethyl ester in CHsCN, prepared as described In
example 3a, was treated with 2 eq NaBPh, and 8 eq Mel. The reaction was stimed

at reflux for 7 hours. The solvent was evaporated and the residue was purified by
HPLC to afford 1-methy|-3-[3-(1-me|hyi-1 H-indo}-3-y1)-4-{ 1-methyl-6-nitro-1H-indol-3-
yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonylf}-pyridinium; trifluoroacetate
(vield 52%).

Example 13: O{2-[[4-{[[2,6-Dihydro-3-(1-methyl-1H-indol-3-yi)-4-{1-methyl-8-
nitro-1H-Indol-3-41)-2,5-dlaxo-1H-pyrrol-1-yljmethoxy]carbonyl}-1-

piperidinyljcarbonyfjethyf}-O'-methyipolysthylens giycol 1000

3-{1-Methyl-3-Indolyl)-4-(1-methyl-6-nitro-3-indolyl)-1-{4-
piperidinecarboxymetiyyi)-1H-pyrrole-2,5-dionas trifilucroacetate, prepared as in
example 8a, was dissolved in ethyl acetate. The resulting solution was neutralized
with cold saturated NaHCOs. The ethy! acetate layer was concentrated and the
reskiue was taken up in CHiCN. The solution was added dropwise to a solution of
O-(2-carboxyethyl)-O"-methylipolyethylene glycol 1000 acid chioride (prepared from
O-(2-carboxyethyl)-O'-methyipolyethylene glycol 1000 acid using standard
procedure) in CHaCN. The reaction mbdure was stirred for 4 hour. The solvent was
evaporated and the residue was purified by HPLC (vield 70%).
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Example 14: 4-Phosphonooxy-benzoic acid 3-{1-methyl-1H-Indol-3-yi)-4-{1-

methyl-6-nitro-1H-indol-3-y1)-2,5-dloxo-2,6-dihydro-pymrol-1-ylmethy| ester

monoaodium salt

a) BuOK (9.6 mL, 9.6 mmol, 1M in THF) was added drop-wise to a solution of 4-
hydroxybenzakiehyde (1.10 g, © mmol) in THF (40 mL). The mixture was heated
at 70° C and tetrabenzyi pyrophosphate (5.05 g, .37 munol) in THF (20 mL) was
added. After 1 h, THF (100 mL) and hexanes (200mL) were added. The reaction
mixture was filtered and the fillrate was evaporated. Chromatography of the
residue over silica using 29%-5%-10% methanol-CH,Cl, gave phosphoric ackl

dibenzyt ester 4-formyl-phenyl ester (3.38 g, 88%).

b) Sodium dihyrogenphosphate monohydrate (78 mg, 0.57 mmol) in water (1 mL)
was added to a aolution of phosphoric acid dibenzy! ester 4-formyl-phenyl ester
(0.89 g, 2.32 mmi) (from step a) above) in MeCN (10 mL) at 0° C. Hydrogen
peroxide (0.24 mL, 30% in water , 2.4 mmol) was added, followed by sodium
chiorite (315 mg, 3.5 mmol) in water (2 mL). The reaction mixture was stirred at
0° C for 1 h, then warmed to room temperature for 2 h. Sadium thiosulfate (100
mg) was added and the reaction mixture was vigorously stirred for 15 min. Water
was added and the mixture was extracted with EtOAc. The organic extracts
were washed with water, dried (MgSO,), fitered and concentrated to give
phosphoric acld dibenzy! ester 4-carboxyl-phenyl ester (880 mg, 94%) as a pale
yellow waxy solid. '

¢) A solution of phosphoric acld dibenzyl ester 4-carboxyl-phenyl ester (205 mg, 0.5
mmo) (from step b) above) in CHaCl; (2 mL) was added to a solution of 1-ethyl-
3-(3-dimethylaminopropyf)carbodiimide hydrochloride (148 mg, 0.78 mmol)
(Aldrich) and Dimethylaminopyridine (138 mg, 1.13 mmol) in CH:Ch (5 mL). After
5 min., 1-Hydroxymethyl-3-(1-methyi~1H-indol-3-yi)-4-{1-methyl-8-nitro-1H-indol-
3-yi)-pyrrole-2,5-dione (215 mg, 0.5 mmol), prepared as In example 1a, in
CH2Clz (2 mL), was added and the mixture was stirred at room tamperature for 3
h. The resulting mixture was partitioned between CH.Cl, and water and the
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organic extracts were washed with water. The aqueous layer was extracted with
CH1Ch,. The organic extracts were combined, dried (MgSO.) and concentrated.
Chromatography of the reskiue over silica gel using 5%-10% EtOAc- CHCh
yielded 4-({bis-benzyloxy-phesphoryloxy)-benzoic acid 3-{1,6-dimethyl-1H-indol-3-
y1)4-(1-methyt-1H-Indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester (179
mg, 44%) as an orange foam.

d) 1.4 Cyclohexadiene (0.12 mL, 1.26 mmol) {Akdrich) was added fo a mbture of 4-
(bis-benzyloxy-phosphoryloxy)-benzoic acld 3-{1,6-dimethyl-1H-indol-3-yi)-4-(1-
methyl-1H-indo}-3-y1)-2, 5-dloxo-2,5-dihydro-pytrol-1-yimethyl ester (100 mg, 0.12
mmol) (from step c) above) and Pd /C (37 mg 10%) in a mbdure of THF (8 mL)
and ethanol (0.3 mL). The reaction mixture was warmed to 55° C for 20 minutes.
The reaction mixture was cooled to room temperature and was filiered over
celite, washed with methylene chioride and concentrated. The residue was
dissolved in MeCN and water at 0°C. 1N Sodium hydroxide (2.4 mL, 2.4 mmol)
was added and the mixture was lyophilized. The resulting mixture was further
purified by HPLC with 5 to 50% MeCN - water. Lyophilization yielded 4-
phosphonooxy-benzoic ack] 3-(1-methyl-1H-indol-3-y1)-4-(1-methyl-6-nitro-1H-
indol-3-yi)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester monosodium salt (60 mg,
74%) as an orange powder.

Example 15: [[3{1-methyl-1H-indol-3-yl)-4-{1-methyl-6-nltro-1H-Indol-3-y1)-2,5-

dioxo-2,5-dlhydro-pyrrol-1-yiljmethoxycarbonyll-4-phenyl-O-

methylpolyethylene glycol 500

a) Dry PEG-500 monomethyl ether (18.38 g, 33 mmof), ethyl-4-hydroxybenzoate
(5.0 g, 30 mmol) and triphenyiphoaphine (17.34 g, 66 mmol) were disaclved in
dry THF (100 mL) and cooled to 0°C under argon. To this was slowly added
diethylazodicarboxyiate (12.95 mL, 83 mmol) in dry THF (10 mL). The resulting
mixture was then warmed to 50°C for 16 h. The mixture was cooled to 0°C
under argon and diethylazodicarbaxylate (8 mL) in dry THF (5 mL) was added.
The mixture was heated at 50° C for 24 h. Evaporation of the solvents and
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chromatography of the residue over silica gel using 1:1 CH;Cl- haxanes, CH,Ch,
50% ether/-CHzCl, and ether yielded 9g crude ethyl-4-O-methyipolyethylene
glycol 500-benzoate as an oll, 5.4 g orange oil (3/2 mole%
triphenyiphosphine/product), and 4.8 g (~58 % overall yiekl) orange oil (5/4
mole% triphenyiphosphine/product). h

b) To a solution of the crude ethyl-4-O-methyipolyethylene glycol 500-benzoate
(4.90g, 5/4 mole% triphenyiphosphine/product) (from step a) above) in methanol
(10 mL) and water {15 mi-y was added 8N NaOH (13.8 mL, 83 mmol), and the
resulting solution was heated to 65° C for 2h. The solution was concentrated and
partitioned between 30% CH.Ch/ethyl acetate and water. The aqueous layer
was cooled to 0° C and acidified to pH 3.0 with 1N HCl. The mixture was
extracted with CH2Cl; and the organic extracts were dried (MgSO,). Evaporation
of the organic solvents gave crude 4-O-methylpolyethylene glycol 500-benzolc
acid (2.3 g, 49%) as a ysllow waxy reskiue. (sample contained 20-30% molar
excess PEG 500). '

¢) A solution of the crude 4-O-methyipolyethylene glycol 500-benzoic acid (670 mg,
1 mmol) (from step b) above) in dry CHzCh (5 mL) was added at room
temperature to a solution of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (300 mg, 1.56 mmol) (Aldrich) and dimethylaminopyridine (279 mg,
-2.28 mmol) in dry CHzCk (6 mL). After 5 min., 1-Hydroxymethyl-3-(1-methyl-1H-
indol-3-yi)-4-(1-methyl-8-nitro-1H-indol-3-yl)-pymrole-2,5-dlone (430 mg, 1 mmol),
propared as in example 1a, was added. The mixture was stired at room
temperature for 4 h. Water was added and the mixture was extracted with
CH2Ch. The organic extracts were washed with water, dried over (MgSO,) and
concentrated. The residue was purified by HPLC with MeCN / water to give [[3-
(1-methyl-1H-indol-3-yl)-4-{1-methyl-8-nitro-1H-indol-3-yf)-2,5-dloxo-2,5-dIhydro-
pyTok-1-yljmethaxycarbonyll-4-phenyl-O-methylpolyetiylens glycol 500 (490 mg,
47 %) as an orange oll.
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Example 16: Carbonic acid allyl ester 3-{1-methyl-1H-indo!l-3-yl}-4-(1-methyl-6-
nitro-tH-indol-3-yl)-2,6-dioxo-2,5-dihydro«pyrrol-1-yimethyl ester

A solution of 200 mg (0.47 mmole) of 1-hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-4-
(1-methyi-8-nitro-1H-indol-3-yl)-pyrrole-2,5-dione, prepared as in the example 1a,
was dissolved in 90 m! of THF and treated with 300'mg (2.5 mmal) of 4-
dimethylaminopyridine (DMAP). To this solution at 5° C was added 90 mg (0.75
mmole) of aflyl chioroformate. While still cool, 300 mg (2.4 mmol) of 1,5-
diazabicyclo{4.3.0)non-5-ene (DBN) (Aldrich) was added dropwise. This was stimed
for 14 hours at 20°C. The solvent was evaporated and the mixture was purified by
chromatography using silica gel and eluting with a mixiure of E{OAc/Hexane to
afford carbonic ackl aliyl ester 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-8-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester as a red solid (m.p. 191-
184°C).

Example 17: (2-Dimethylamino-ethyl)-carbamic acid 3-{1-methyl-1H-Indol-3-yl)-
4-{1-methyl-8-nitro-1H-Indol-3-yl)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester
1-Hydroxymethyl-3-(1-methyl-1H-indol-3-yl)-4-{1-methyi-8-hitro-1H-indol-3-yi)-
pymrole-2,5-dione (200 mg, 0.47 mmol), prepared as in example 1a, was dissolved In
THF (10 mL). The resulting red solution was cooled in an ice bath. Lithium
bis(trimethyisiliyl)amide (0.56 mL, 0.568 mmol, 1 M in THF) was added dropwise to
the solution to give a red suspension. After 10 min, bis{p-nitrophenyf)carbonate (200
mg, 0.68 mmol) was added. The resulting solution was stirred at 0°C for 20 min.
Diethylaminoethylamine (80 mg, 0.78 mmol) in THF (2 mL) was added. Stiring was
continued for 2 hrs. The mixture was evaporated and the residue was purified by
flash chromatography to give (2-dimethylamino-ethyi)-carbamic acid 3-{1-methyl-1H-
indol-3-yi)-4-(1-methyl-8-nitro-1H-indol-3-yl)-2,5-dioxo-2, 5-dihydro-pymol-1-yimethyl
ester (124 mg 46%).
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Example 18: [2-{2-Hydroxy-ethoxy)-ethy[}-carbamic acid 3{1-methyl-{H-indo}-
3-y1)}-4-{1-methyl-6-nitro-1H-indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethy}
estor

This compound was prepared from 1-amino-2-ethoxy-ethanol (Aldrich), using the
same procadure as in example 17 (46 mg, 17%). -

Example 18: (2-Hydoxy-ethyl)-carbamic acid 3-(1-methyi-1H-Indol-3-yl)-4-{1-
methyi-6-nitro-1H-indol-3-y1)-2,5-dioxo-2,6-dihydro-pyrrol-1-yimethyl eater

n-BuLi (0.96 mL, 1.54 mmol, 1.8 M in hexnnes) was added drop-wise to a solution of
1-hydroxymethyl-3-(1-methyil-1H-indol-3-yi)-4-(1-methyi-8-nitro-1H-indo}-3-y1)-
pymole-2,5-dione (600 mg, 1.54 mmol), prepared as in example 1a, in THF (30 mL)
at 0°C. After 10 min bis(p-nitrophenyf)carbonate (600 mg, 1.96 mmol) was added.
The solution was stirred at 0°C for 20 min. A solution of 1-aminoethanol(128 mg,
2.10 mmol) was added. The resuiting mixture was stimed at 0°C for 30 min.
Aqueous NHCl was added and the mixture was extracted with E{OAc. The organic
extract was washed with brine and dried over MgSO,. Evaporation of the solvents
and chromatography of the residue over silica gel using 1:1 =3:2 EtOAc / hexanes
gave (2-hydoxy-sthyl)-carbamic acid 3-{1-methyl-1H-indol-3-yi)-4-(1-methyl-8-nitro-
1H-indol-3-y1)-2, 5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (339 mg, 47%).

Example 20: (2-phoaphonooxy-sthyl)-carbamic acid 3-{1-methyl-1H-ndol-3-yl)-

4{1-methyi-8-nitro-1H-indol-3-y1)-2,5-dloxo-2,6-dihydro-pyrrol-1-yimethyl ester

a) Triphenylphosphine (85 mg, 0.38 mmol) and dibenzyl phosphate (101 mg, 0.36
mmol) were added to a solution of (2-Hydoxy-ethyl)-carbamic acid 3-(1-methyl-
1H-indol-3-yi)-4-(1-methyi-8-nitro-1H-indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrok1-
yimethyl ester, prepared as in example 19 (150 mg, 0.288 mmol) in THF (8 mL).
The mixture was cooled at—78°C. Diethyl azodicarboxiate (0.057 mL, 0.38 mmol)
was added dropwise over 5 min. The cooling bath was removed and the mixture
was stimed overnight The mixture was then evaporated. Chromatography of the
residue over sllica gel using 2:1-4:1 EtOAc / hexanes gave [2-bis-benzyloxy-
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phosphoryloxy)-ethyf}-carbamic acid 3—(1-|_nelhyl-1 H-indol-3-yi)-4-{1-methyl-8-
hitro-1H-indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester (121 mg, 54%).

b) Pd/C (33 mg, 10%) and 1,4-cyciohaxadiene (0.12 mL, 1.27 mmol) were added
to a solution of [2-bis-benzyloxy-phosphoryloxy)-ethyl}-carbamic acid 3(1-
methyl-1H-Indol-3-yi)-4-(1-methyt-8-nitro-1H-indol-3-yf)-2, 5-dioxo-2, 5-ditydro-
pyrvol-1-yimethyl ester (115 mg, 0.148 mmo) in a mixture of THF (5 mL) and
EfOH (0.25 mL). The mixiure was heated to 50-55°Cfor 30 min. The resulting
mixture was filtereu through celite, washed with THF and the filtrate was
evaporated. The residus was dissolved in a mixture of EtOH (10 mL) and
CHCN (10 mL). 0.1 N NaOH was added and the pH was adjustad to 8.2. Water
(10 mL) was added to dissolve the precipitate. The organic solvents were
removed under vacuum and lyophiilsation of the red solution gave (2-
phosphonooxy-ethyl)-carbamic acld 3-(1-methyl-1H-indol-3-yl)}-4-{1-methy}-8-
nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dhydro-pyrrol-1-yimethyl ester (59 mg, 62%) as
an orange powder. -

Example 21: 3{1-Methyl-tH-Indol-3-yl)}-4-{1-methyl-8-nitro-1H-indoi-3-yI)-2,6-
dioxo-2,6-dihydro-pyrrole-i-carboxylic acid (2-dlethylamino-ethyl)-amide

To a cold solution of 3-(1-Methyl-3-indolyl)-4-(1-methyl-8-nitro-3-indolyl)-1H-pyrrole-
2,5-dlione (200 mg, 0.5 mmol) (see Davis U.S. Pat. No. 5,057,614) in THF (7 mL)
was added dropwise, lithium bia(trimethyisilyl)amide (0.55 mmol, 0.55 mL, 1 Min
THF). The resulting red suspension was stirred for 15 min. Bis(p-
nitrophenyl)carbonate (213 mg, 0.7 mmol) was added. The solution was stimed at
0°C for 0.5 h. Diethylaminoethytamine (89.7 mg, 0.8 mmol) in THF (2 mL) was -
added, and stirring was continued for 2 h. The solvent was svaporated and the
reskdue was purified by flash chromatography to give 3-{1-methyl-1H-indol-3-yf)-4-{1-
methyl-8-nitro-1H-indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrole-1-carboxylic acld (2-
diethylamino-ethyl)}-amide (28 mg, 10%).

e
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Example 22: 3-{1-Methyl-1H-Indol-3-y1}-4-{1-methyl-&-nitro-1H-indol-3-y1)-2,5-
dioxo-2,5-dihydro-pyrrole-1-carboxyfic acld ( 6-dimethylamino-hexyl)-amlide
This compound was prepared from dimethylaminohexylamine according to the
procedure described in example 21 (87 mg, 24%).

Example 23: 3-(1-Methyl-1H-Indol-3-yl}-4-{1-methyl-8-hitro-1H-indol-3-yI)-2,6-
dioxo-2,5-dihydro-pyrrole-1-carboxylic acid {(4-hydroxybutyl)}-amide

To a cold solution of 3-(1-methyl-3-indoiyl)-4-(1-methyl-8-nitro-3-indolyl)-1H-pyrrole-
2,5-dione (500 mg, 1.25 mmol) (see Davis U.S. Pat. No. 5,057,614) in THF (7 mL) -
was added dropwise n-butytiithium (0.88 mL, 1.375 mmol, 1.6 M In hexane ). The
resulting red suspension was stimed for 15 min. Bis(p-nitrophenyl)carbonate (532
mg, 1.75 mmol) was then added. The resulting solution was stirred at 0°C for 1 h. 4-
aminobutanol (1687 mg, 1.875 mmol) in THF (4 mL) was added, and stiring was
continued for 2 h. The solvent was evaporated and the residue was purified by flash
chromatography to afford 3-(1-Methyl-1H-indo-3-yl)-4-(1-methy}-8-nitro-1H-Indal-3-
yi)-2,5-dioxo-2,5-dlhydro-pyrrole-1-carboxylic acld (4-hydraxybutyl)-amide as an
orange solid (280 mg, 43%).

Exampie 24: Phosphoric acld mono-{(4-{[3-(1-methyl-1H-indol-3-yl)-4-{1-
methyl-6-hitro-1H-indol-3-yl)-2,5-dloxo-2,5-dIhydro-pyrrole-1-carbonyf}-

amino}-butyl) ester sodium salt

a) Triphenyiphosphine (0.86 g, 3.29 mmol) and Dibenzyl phosphate (0.91 g, 3.29
mmol) were added to a solution of 3-(1-methyl-1H-indol-3-y1)-4-{1-methy}-8-nitro-
1H-indol-3-yl)-2,5-dioxo-2, 5-dihydro-pyrrole-1-carboxylic acid (4-hydroxybutyl)-
amide (prepared as in example 23, 1.41 g, 2.74 mmol) in THF (50 mL). The’
mixture was coolad to —78°C. Diethyl azodicarboxylate (0.52 mL, 3.29 mmol)
was added dropwise over 5 min. The cooling bath was removed and after 2h,
the mbcture was evaporated. Chromatography of the residue over silica ge! using
2:1 EtOAc / hexane then EtOAc gave phosphoric acid dibenzyl ester 4-{I3-(1-
methyl-1H-indol-3-yi)-4-(1-methyl-6-nitro-1H-Indol-3-y1)-2, 5-dloxo-2,5-dilydro-
pymols-1-carbonyl}-amino}-butyl ester (1.78 g, 83%).

o o dana v e m———
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b) PA/C (0.5 g, 10%) and 1,4-cyciohexadisne (1.84 mL, 16 mmof) were added to a
solution of phosphoric acid dibenzyl ester 4-{[3-(1-methyl-1H-indol-3-yi)-4-{1-
methyl-6-nitro-1H-indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyfl-amino)-
butyl ester (1.76 g, 2.27 mmol) (from step a) above) in a mixture of THF (75 mL)
and EtOH (3.8 mL). The resulting mixture was heated to 50-55%Cfor 30 min.
TLC (EtOAc) showed only a trace of phosphoric acid dibenzyl ester‘4-{13-(1-
methyl-1H-indol-3-y{}-4-(1-methyl-8-nitro-1H-Indol-3-yf)-2,5-dioxo-2,5-dihydro-
pymrole-1-carbonyl}-amino}-butyl ester le. The mixture was filtered through
cellte and the filtrate was evaporated. The residue was dissolved in a mbdure of
EtOH (100 mL) and CHaCN (100mL) and basified with NaOH (0.2 N) to PH=8.2.
Water (50 mL) was added to dissolve the precipitate. The organic solvents were
removed under vacuum ahd fyophilisation of the red solution gave crude product
(1.2 g). Purification of the residue using HPLC (10%-90% CHsCN-H.0) gave
phosphoric acid mono-(4-{[3-(1-methyl-1H-indol-3-yi}4-{1-methyl-8-nitro-1H-
indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyl}-amino}-butyl) ester sodium
salt (0.49 g, 34%) as a red powder.

Exampie 25: Antiproliferative Activity

The antiproliferatiave activity of the compounds of the invention is
demonstrated below. These effects Indicate that the compounds of the present
invention are useful In treating cancer, in particular solid fumors such as breast and
colon tumors.

MDAMB-438 Cell-Based Assay

The epithelial breast carcinoma cell line (MDAMB-435) was purchased from
ATCC (Amesican Type Cell Culture Collection) and was grown in culture in médium
as recommended by ATCC. For analysis of the effect of various compounds of
formula | on the growth of these cells, the cells were plated at a concentration of

-31-




&E62TCT " OSEBSTOS

20

15¥
|49
1500 celis/well in a 96 well tissue culture plate (“test plate”). The day after the cells
were plated, the compounds to be analyzed were dissolved in 100% DMSO
{dimethyl sulfoxide) to yield at 10mM stock solution. Each compound was diluted in
H20 to 1mM and was added to triplicate wells in the first row of a 96 well master
plate containing medium to yieid a final concentration of 40uM. The compounds
were then serlally diluted In medium in the “master plate®. The dlluted compound(s)
were then transferred to test plates containing cells. A row of vehicle “control cells”
received DMSO. The final concentration of DMSO in each well was 0.1%. 5 days
post drug addition, the plate was analyzed as described below.

MTT (3-(4-5 methyl thiazole-2-yi)-2,5-diphenyl tetrazofium bromide; thlazolyl
biue) was added to each well to yield a final concentration of 1mg/ml. The plate was
then incubated at 37°C for 2 1/2 - 3 hours. The MTT- containing medium was then
removed and 50pi of 100% ethanol was added to each well to dissolve the
formazan. The absorbences were then read using an‘automated plate reader (Bio-
tek micropiate reader). ICso's were calculated using the Reed and Munsch equastion,
see Am, J. Hygiene Vol. 27 pgs. 493497, 1938.

The results of the foregoing in vitro experiments are set forth in Table | below.

Each of the compounds in Table | had an {Cg < 1.00 pM.

-32.
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Example Scheme
6b 1a
7 1a
cﬂ.’°l’ : “NH,
8b,11 1a
8a, 9, 10 1a
m./‘\(o”
13 1b
PEG,
12 0 1b
%
2 0. 1b
%
3a b
G,./OTQ
3f - 0 1b
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TABLE [ (Continued)

|
“Example — R Scheme
5 %,0\37@1}:&; 1a
3g 1b
,,.,,,TV;’I)
4 0 1b
cHs PN e
o sl
3h 1b
qﬂp‘r\»tio‘
8a 1a
™y~
3b 1a
%W
3c u.,’;am 1b
3d cul/oxn/\@ 1b
4]
3e %ﬁm ib
15 1b
N
14 1b
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TABLE | (Continued)

Example R §ih_sema
I g O 5

F 0 "‘

c"zloT“\io,\ *

Plasma conversion measurements of representative compounds of formula |
indicate that these compounds in fact yisld phammaceutically aclive metabolitas
within time frames appropriate for therapeutic use. Moreover, stability
measurements also for certain representative compounds of formula |1 show in
addition that these compounds have fair to good stability in the types of solutions
typlcally used to administer therapeutic drugs intravenously. The resuits of these
plasma conversion and stebllity measurements are set forth in Table Il below. Thus,
these compounds are sultable for administration to patients by continuous infusion.
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T—Example Plasma Scheme

e — Conversion
8a, B, 10 Good 30% @30min 1a
e,
13 ~ Good N/D* 16

ar | 60% @30min 16

3a Good | 70% @30min ib
cﬂlﬁl(O

3f o Good | 20% @30min 1b

B
-T

3h _ — Fair N/D* 1b
cH; ; '

3b "Good | 80% @30min 1a

3c u‘{om ~ Good | 60% @30min 1b

3d mﬁm — Good : 70% @30min 1b

= T L B T
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TABLE i (Continued)

L]
Stability
~ Good
Good
CH;
17 o ’DTH\A(\ ~ Good 15% @6hrs
20 Goad ND*
1 CHzOPOsNa; Good 100% @30min
21 Fair 100% @1hr
g
2 Good N/D*
FLM,L
24 fn Good 10% @6hrs
\/\/W‘.
l PEGyy,

* N/D = Not Done
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Example 26: Tablet Formulation

ltem ingredlents Mg/Tablet
T [Compound A* 5 [ 25 [ 100 | 250 | 500 | 750 |
~ 2 | Anhydrous Lactose 03 | 83 [ 35 | 19 | 38 | 57 |
3 |CroscanmelioseSodium | 6 | 6 | 8 | 18 | 32 | 48 |
4 | Povidone K30 5 | 6 6 | 12 | 24 | %
5 | Magnesium Stearate 1 1 1 3 8 9 |
~ Jotal Welght [120 [120 [150 |[300 |600 |©00

*Compound A represents a compound of the invention.

5 Manufacturing Procedure:
1. Mix items 1, 2 and 3 in a suitable mixer for 15 minutes.

2. Granuiate the powder mix from step 1 with 20% Povidone K30 Solution (item
4).

Dry the granulation from step 2 at 50°C.

Pass the granuiation from step 3 through a sultable milling equipment.
Add the item 5 to the milled granulation step 4 and mix for 3 minutes.
Compress the granuiation from step 5 on a suitable press.

10

B B O

Example 27: Capsule Formulation
15

ltem Ingredients mg/Capsule
1| Compound A~ 5 | 25 100 | 250 .lm_o4
2 | Anhydrous Lactose 159 | 123 148 - -
3 | Com Starch 25 35 | 40 35 | 70
4 |Talc 10 16 10 12 24
5 | Magnesium Stearate 1 2 2 3 [ 6 |
Total Fill Weight | 200 200 300 300 600

“Compound 1 represents a compound of the invention.

- " s [ crrul e ———
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Manufacturing Procedure: .
1. Mix iterns 1, 2 and 3 In a suitable mixer for 15 minutes.

2. Additems 4 & 5 and mix for 3 minutes.
3. Fill Into a suitable capsule. “

Example 28: Injection Solution/Emulsion Preparation

tem Ingrediant mg/mL
1 Compound A" 1mg
2 PEG 400 10-50 mg
3 Lecithin "20-50 mg
4 Soy Ol 15mg
3 Glycerol 812mg
8 Water q.s. 1imL

L —
* Compound A represents a compound of the invention.

10 Manufacturing Procedure:
1. Dissolve item 1 in item 2.

2. Add items 3, 4 and 5 to item 6 and mix untll dispersed, then homogenize.

3. Add the solution from step 1 to the mixture from step 2 and homogenize until
the dispersion is translucent.

15 4, Staxile fitter through a 0.2 um filter and il into vials.
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Example 29; Injection Solution/Emulsion I_’uplrlﬂon

tem Ingredient mg/mL
1 Compound A* 1mg
2 Glycofurol 10-50 mg
3 Lecithin 20-50 mg
4 Soy Oil 15mg
5 "Glycerol 8-12mg
] Water q.s. 1mL

* Compound A represents a compound of the invention.

s  Manufacturing Procedure:
1.  Dissolve item 1 in item 2,

2. Add items 3, 4 and 5 to itemn 6 and mix until dispersed, then homogenize.

3. Add the solution from step 1 fo the mixture from step 2 and homogenize until
the dispersion is transiucent.

10 4. Sterile filter through a 0.2 um filter and fill into vials.

While the invention has been fliustrated by reference to specific and preferred
embadiments, those skilled in the art will understand that variations and
modifications may be made through routine experimentation and practice of the

is invention. Thus, the invention is intended not to be limited by the foregoing
description, but to be defined by the appended claims and their equivalents.

[ LI F ] R R T k]
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CLAIMS

What Is Claimed la:

1.

and phamaceutically active saits of saki compourxis, wherein:

R is selected from the group consisting of -CH20POsR'R?,
-CH;0COR?, -CH,0C0; R, -CH,OCONHR?, and -CONHR®;

R'and R are selected from the group consisting of H, Na and NH, and
are the same unless either R' or R? is H, in which case the cther can be different, or
altematively, R' and R? together represent calcium.

R? is selected from the group consisting of

alkyl which optionally may be substituted by one or more substituents
selacted from the group consisting of -CO.R*, -NR°R®, polyethylene giycol,
-OPO3R'R?, hydroxy, alkoxy and aryi; akenyl which optionally may be substituted by
one or mors substituents selected from the group consisting of -CO:R*, -NR®R®,
polyethylene glycol, -OPO3R'R?, hydraxy, alkaxy and aryl; cyciaalkyl which
optiohally may be substituted by one or more substituents selected from the group
consisting of -CO2R*, -NR°R®, polyethyiene glycol, -plfg,l}‘R’. ‘hydroxy, alkoxy and
aryl;
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heterocycle, which when mdudlng N ag a heteroatom, the N optionally
may be substituted with the group consist of lower alkyl and ~COR’,

aryl which optionally may be substituted by one or more substituents
selscted from the group consisting of GOzR* , hydroxy, alkoxy, polyethylene glycol,
OPOsR'R?, and alkyl which itself may be substituted with hydroxy alkoxy, carboxy
and substituted amino, provided that when aryl represents pyridine, the nitrogen may
be substituted with lower alkyl;

R* is selected from the group conslsting of H, Na and lower alkyt;

R® and R® are each independently selected from the group consisting
of H, lower alkyl, and -COR’, or altematively, the group -NRR® together forma 5 or
6 membered heterocyclic ring; and

R’ is lower alkyl which optionally may be substituted with carboxy,

polysthylene glycol polyethylene glycol, and substituted amino.

2. The compound of claim 1 wherein R Is selected fromlhegmup
consisting of -CH20PO;R'R? and -CH;OCOR®.

3. The compound of claim 1 whereln R Is -CH,0CO-pyridine, wherein the
N atom on the pyridine is substituted with lower alkyl.

4,  The compound of claim 3 wherein the N atom on the pyrkiine is
substituted with methyl or ethyl.
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5.  The compound of claim 1 wherein R' and R* are independently
selected from the group consisting of H and Na.

6.  The compound of claim 1 wherein R®is heterocycle contalning at least
one hitrogen atom that optionally may be substituted with ~<COR”.

7.  The compound of claim 1 wherein R® Is aryl which s substituted with
~OPOR'R?, and R' and R? are independently selected from H and Na.

8. The compound of claim 1 wherein R® is aryl which is substituted by the
group consisting of -CO;Na, polysthylene glycol and -CH;CHaN(CH:CHa)..

9. Thocwnpoundofdahn1whemlnR’lslmneraﬂcylthdllssubsﬁmted
with -COzNa.

10. The compound of claim 1 wherein the group NRR® together forms a 5
or 8 membered heteracyclic ring.

11.  The compound of claim 10 wherein the group NR°R® Is selectad from
plperidine or pyrrolidine.

12. The compound of claim 1 wherein R®and R® are each independently
salected from the group consisting of H, methyl and ethyl.

[T T S 4 s Serefe e
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13.  The compound of claim 1 wherein R’ is ethyl which is substituted with
polyethylene glycol.

14.  The compound of claim 1 wherein R Is -CH,OCOR? and R® is ethyl

which Is substituted with polyethylene glycol having a molecular weight of from about
750 to about 5000 Daltons.

15.  The compound of claim 1 wherein the polyethylene glycol has a
molecular weight of from about 750 to about 5000 Daltons.

16. A compound selected from the group consisting of:

Phosphoric acld mono{3-(1-methyl-1H-indol-3-yi)}-4-(1-methyl-8-nitro-1H-
Indol-3-yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyljsodium salt,

Isonicotinic acld 3-(1-methyl-1H-indol-3-yi)-4-{1-methyl-8-nitro-1H-indol-3-yi)-
2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester,

But-2-enediolc acid mono-{3-(1-methyl-1H-indol-3-y)4-(1-methyl-6-nftro-1H-
indol-3-yt)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl] ester,

Decanoic acid 3-{1-methyl-1H-indol-3-yl)-4-(1-methyl-8-nitro-1 H-lndol-s-yl)-
2,5-dloxo-2,5-dihydro-pyrrol-1-yimethy! ester,

3-amino-cyciohexanecarboxylic acld 3-{1-methyl-1H-indol-3-y)}-4-{ 1-methy}-8-
nitro-1H-indol-3-y1)-2,5-dioxo-2,5-dihydro-pymol-1-yimethyl ester trifiuoroacetate,

PR R T S
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Piperidine-4-carboxylic acid 3-(1-methyl-1H-indo}l-3-y1)-4-{1-methy}-6-nitro-1H-
indol-3-y1)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethyl ester acetate salt,
Plperidine-4-carboxylic acid 3-{1-methyl-1H-indol-3-yf)-4-{1-methyl-8-nitro-1H-
indol-3-yl)-2,5-dioxo-2, 5-dihydro-pyrrol-1-yimethyl egter hydrochloride,
2-amino-2-methyl-propionic ackd 3-{1-methyl-1H-indol-3-y}-4-{1-methyi-6-
nitro-1H-indol-3-y1)-2,5-dloxo-2, 5-dihydro-pyrrol-1-yimethyl sster hydrochloride,
1-Methyl-3-{3-(1-methyl-1H-indol-3-y1}-4-{ 1-methyl-8-nitro-1H-indo}-3-y)-2,5-
dioxo-2,5-dihydro-pyrrol-1-yimethoxycarbonyf]-pyridinium; trifluorcacetats, an?

O-12-J4-{][2,5-Dihydro-3-(1-methyl-1H-indo}-3-yi}-4-{ 1-methyl-8-nitro-1H-
indol-3-yl)-2,5-dioxo-1H-pyrrol-1-yllmethoxy]carbonyil-1-piperidinyljcarbonyf]ethyl]-
O'-methyipolyethylene glycol 1000.

17. A compound selecied from the group conslsting of

A-Phosphonooxy-benzoic ackd 3-(1-methyl-1H-indol-3-yl)-4-(1-methyl-8-nitro-
1H-indol-3-y1)-2,5-dloxo-2,5-dihydro-pyrrol-1-yimethyl ester monosodium sait,

(13« 1-methyl-1H-Indol-3-y)-4-(1-methyi-8-nitro- 1H-indol-3-y)-2,5-dioxo-2,6-
dihydro-pyrrol-1-yljmethaxycarbonyil-4-phenyl-O-methyipolyethyiene giycol 500,

Carbonic acid allyl ester 3-(1-methy}-1H-indo}-3-yi)-4-(1-methy}-8-nitro-1H-
indol-3-yl)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy! ester,

(2-Dimethylamino-ethyl)-carbamic acid 3-(1-methyl-1H-indol-3-yl)}-4-(1-
methyl-8-nitro-1H-indol-3-y)-2,5-dioxo-2,5-dihydro-pyrrol-1-yimethy! ester,

[2-{2-Hydroxy-ethoxy)-ethyil-carbamic acid 3-(1-methyl-1H-indol-3-yi)-4-(1-
methyl-8-nitro-1H-Indol-3-yi)-2,5-dloxo-2,5-dihydro-pymol-1-yimethyl ester,

(2-Hydoxy-ethyl)-carbamic acid 3-(1-methyl-1H-indol-3-yl)}-4-(1-methy}-8-
nitro-1H-indol-3-yi)-2,5-dioxo-2,5-dilydro-pyrrol-1-yimethyl ester,

(2-phasphonooxy-ethyl)-carbamic acid 3-(1-methy-1H-indok-3-yl)-4-(1-
methyl-8-hitro-1H-indol-3-yl)-2,5-dioxo-2,5-dihydro-pymol-t-yimethyt ester— -

. -48-
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3(1-Methyl-1H-indol-3-y|}4-(1-methyl-6-nitro-1H-indol-3-yi)-2,5-dioxo-2,5-
dihydro-pyrrole-1-carboxylic acid (2-diethylamino-ethyl)-amide,

3-(1-Methyl-1H-indol-3-yi}-4-(1-methy!-8-nitro-1H-indol-3-yl)-2,5-dioxo-2,5-
dihyxiro-pymole-1-carboxylic acid ( 6-dimethylamino-hexyi)-amide,

3-(1-Methyl-1H-indol-3-yl)-4-( 1-methyl-8-nitro-1H-indol-3-yi}-2,5-dioxo-2,5-
dihydro-pyrrole-1-carboxyfic acid (4-hydroxybutyl}-amide, and

Phosphoric acid mono-(4-{[3-(1-methyl-1H-indol-3-y1)-4-{1-methyl-8-nitro-1H4-
indol-3-yf)-2,5-dioxo-2,5-dihydro-pyrrole-1-carbonyl}l-amino}-butyl) ester sodium sait.

18. A compound selected from the group consisfing of:

phosphoric acid mono-{3-(1-methyk-1H-indol-3-yl)-4-(1-methyl-8-nitro-1H-
indol-3-yi)-2,5-dioxo-2,5-dihydro-pymol-1-yimethyfjsadium salt,

O{2{12,5-dihydro-3-(1-methyl-1H-indol-3-yi}-4-(1-methyl-8-nitro-1H-indol-3-
yi)-2,5-dioxo-2,5-dihydro-pyrrol-1-yljimethoxycarbonyl]ethyf]-O’-methyipolyethylene
glycol 2000, and '

phosphoric acid mono-{4-{[3-{1-methyl-1H-indo}-3-yl)}-4-(1-methy}-6-nitro-1H-
indol-yf)-2,5-dloxo-2,6-dihydro-pymole-1-carbonyll-amino}-butyl) ester sodium salt,
and 1-methyl-3-{3-(1-methyl-1H-indol-3-y1)}-4-(1-methyl-8-nito-1H-ndoH3-y1)-2,5-
dioxo-2,5-dihydro-pymol-1-yimethoxycarbonyl}-pyridinium trifluoroacetate.

19. A pharmaceutical composition comprising as an active ingredient an
effectiva amount of a compound of claim 1 and a pharmaceutically acceptable
carrier or exciplent.

20. The pharmaceutical compoeition of claim 19 which Is sultbale for
parenteral administration, . e s v - rmn oo -

. -47-
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21. A method for treating a cell proliferative disorder comprising
administering to a patient in need thereof a therapeutically effective amount of &
compound according to claim 1. )

22. The method of claim 21 wherein the cell proliferative disorder is
cancer.

23. The method of claim 22 wherein the cancer is a solid tumor.

24. The method of claim 22 wherein the cancer is breast, colon, or lung
cancer.

. -48-
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ABSTRACT

Disclosed are novel substituted pymoles having the formula

These compounds and their pharmaceutically acceptable salts are suitable for
administration to patients as continuous infusion solution and are useful in the
treatment and/or control of celi proliferative disorders, in particular cancer. Also
disclosed are pharmaceutical composltions containing the foregaing compounds and
methods for the treatment and/or control of cancer.
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entitled

SUBSTITUTED PYRROLES SUITABLE FOR CON'I‘INUOUS INFUSION

the specification of which

(check onc)

[X] isattached hereto.

h wasfiledon .
E Application Serial No.

- -

E (if spplicable)

IEkreby state that 1 have reviewed and understand the contents of the above ideatified specification, including the claims, as
amended by amy amendment referred to above.

T

lﬂhmupmmmdhcmhmmamuuHmmmmmmvcmnsa

1 claim forvign priocity benefits under 35 US.C. § 119(a)<(d) or § 365(b) of any foreign epplication(s) for patent or
i cartificate, or § 365(a) of any PCT Intemnstional application which designated at least ono country other than the

States, listed below and have also identified below, by checking the box, amy foreign applicstion for patent or
inventor's certificate, or PCT International application baving a filing date before that of the application on which priority is

Prior Foreign Application(s) Priority Claimed

[1 {1

(Number) (Courtry) (DayMonth/Year Filed) Yes No

. —_— —_— i]

(Number) (Country) (Dwy/Miouth/ Yoer Filed) Yes No

——— —_— [] []
(Number) (Country) (Day/Moatl/ Y ear Filed) Yes No .

I herehy claim the beaefit under 35 U.S.C. § 119(¢) of sny United States provisional application(s) Jisted-below.

(Application No.) (Filing Datc) _ (Application No)) (Filing Dats)
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I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s), or § 365(c) of any
PCT International application designating the United States, listed below and, insofar as the subject matter of cach of the
claims of this application is not disclosed in the prior United States application in the manner provided by the first paragraph
of Title 35, United States Cods, § 112, 1 acknowledge the duty to disclose information which is material topatentability as
defined in 37 CFR § 1.56 which became available between the fiting date of the prior spplication and the national or PCT
intemational filing date of this application:

(Application Serial No.) (Filing Dete) (Status) (patented, panding, sbendoned)

(Application Serial No.) (Filing Date) .- (Status) (pateated, pending, abandoned)

1 hereby declare that all statements made harein of my own knowledge are true and that all statements made on information
and belief are belioved to be true; and further that these staternents were made with the knowledge that willfal false
sixtements and the Like 30 made are punishable by fine or imprisonment, or both, undes Section 1001 of Title 18 of the United
§iares Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

IBWEROFATIORNEY As a named inventor, ] hereby appoint the following sttorney(s) and/or agent(s) to prosecute this
qhmdmmﬂlmmﬁehmadwmmw (list name and registration

m)
Cﬂupw Johmston  (Reg. No. 28090) Dennis P. Tramaloni (Reg. No. 28542)
Wiliam H. Epstein (Rog. No. 20008) Patricia S. Rocha-Tramaloni  (Reg. No. 31054)
B:I:enMEbel (Reg. No. 37316)
Stad Correspondence to:

W, Hoffmann-La Roche Inc., 340 Ki

New Jersay 07110-1199

Dot Telephone Calls to: (name and telophone number)

Patricia S. Rocha-Tramaloni (973) 235-2441
Nader Fotouhi
Full name of sole or first inventor
N, 1of1 /99
Inventor’s Date

Chathem, Morris County, New Jersey
Residence

France

Citimoii

1 Daniel Street, Chatham, New Jersey 07928
Post Office Addresa
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Nonnan
Full name of second joint inveator, if any
N‘Mﬁb Odow.[ 1, f?ﬂ
Second Inventor’s signature _ Date
West Caldwell, Essex County, New Jersoy
Residence
Canads.
Citizenship
12 Klimback Court, West Caldwell, Now Jersey 07006
Post Office Address

ﬁaﬁ-ﬂu 1, 1999
Date




. Kik

John Guilfoyle Mallis, Jr.
Full of fifth joint inventor, if any

‘9&#;_3;_&22__

s signature " Dats
Hawthotne, Passaic County, Now Jersey
Residence
United States of America
Citizenship
519 Goffla Hill Road, Hawthorne, New Jersoy 07506
Post Office Addnas
m .
E Title 37, Code of Federal Regnlations, §1.56, duty to disclose information material topatentability provides, in part,
n that cach individual associated with the filing and prosecution of a patent application has a duty of candor and good
oy fuith in dealing with the Office, which includes u duty to disclose to the Office all information known to thet
() individual to bo material to patentability as defined in this section. The duty to disclose information exists with
il  respect to each pending claim until the claim is cancelled or withdrawn from consideration, or the application
3  becomes abandoned.
}+  Under this scction, information is material topatentebility when it is not cumulative to information already of rocord
£}  orbeing made of recond in the application, and
[T
n\ﬁ' (4} nmbhdmbymdfumwmbmmm&umfomﬂmamﬁmmofwbﬂlwﬁa

claim; or
1]

()] It refutes, or is inconsistent with, a position the applicant takes in:
(D  Opposing an argoment of unpatentability relied on by the Offics, or
(i)  Assorting an argument of patentebility.




