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DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. 8. D.
Referencia : Expediente No. 00.059.237
Solicitante : BAYER CORPORATION
Apunto : Solicitud de patente para: “PIRIDAZINAS
SUSTITUIDAS Y PIRIDAZINAS CON A(.‘.I.'IVIDAD
INHIBIDORA DE ANGIOGENESIS.”
. Fecha de la solicitud : 8 de agosto de 2000

TRAMITE:02 - EVENTO:01 -~ ACTUACION:444

1. Yo, Emilioc FERRERO, cbrando como apoderado del solicitante en
el asunto antes identificado, me refiero al auto nGmero 2711,
notificado por estado del 26 de octubre de 2000.

2. Mediante el auto nfmero 2711 se puso en conocimiento del
solicitante el informe que contiene las observacicnes hechas por su
Despacho scbre 1la presente sgolicitud de patente. Atiendo a las
observaciones de la manera siguiente;:

@ 2.1. Adicién de inventor. A peticién del solicitante
presento aqui un nuevo inventor que debe adicionarse a la
presente solicitud.

INVENTOR DIRECCION NACIONALIDAD
Stephen James BOYER 233 Colony Street Estadounidense
Fairfield, Comnecticut
06430 U.S.A.
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Adicionalmente presento nuevo formato de solicitud en donde
aparece el nuevo inventor que aquf adiciono.

2.2. Extracto. Adjunto a este memorial presento nuevo
extracto, nueva tarjeta temftica y nueva tarjeta de archivo
de propietarios (Formas P-103, P-104 y P-105), los cuales
estéin en conformidad con la adicién del nuevo inventor.

2.3. Copla Certificada. Presento con este escrito copia
certificada de la solicitud de patente
nimero 09/371,322 del 10 de Agosto de 1999 junto con su
respectiva traduccién de sus reivindicaciones y carftula, en
la cual se basa la reivindicacién de la prioridad.

2.10.Recibos. presento junto este escrito:
a. El recibo de pago por valor de 68.000.00 por concepto de
-o .adicién de un nuevo inventor.
b. El recibo de pago por valor de 550.400.00 por concepto de
publicacién por palabra adicional.

3. Puesto que se han atendido a cabalidad las cobservaciones
hechas por su Despacho sobre la presente solicitud de patente,
atentamente solicito que se continfe su tramitacién.

Bogotd, =8 {:0Y. 2000

Sefiora Jefe,

Tl |

. EMILIOQO FERRERO

T.P.A. No. 31.929

‘?om 09597-801-015-5
NJJC-ID-166
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SOLICITUD DE

PATENTE DE
INVENCION

- TRAMITE: 02 EVENTO:01 ACTUACION: 411

.

(71) Nombresy Apellidos o RazénSocial

No.deIdentificacién

Representante Legal (Persona Juridica)

DATOS DEL SOLICITANTE *_

BAYER CORPORATION

Dircecién y Domicilio

Ciudad

Carrera 4 no. 72-35 piso 40.,

BOGOTA COLOMBIA

Pais de Domicillo Estados Unidos de América
Departamento o Estado Pennsyivania 15205
Direccién 100 Bayer Road
_ Ciudad Pitisburgh
(74) DATOS DEL APODERADO
EMILIO FERRERO
Nombre

L

172)

L

Nombredel Inventor {es)

Identificacion

Direccifn

Ciudad

DATOS DEL INVENTOR
1- Jacques P. DUMAS
3- Teddy Kite JOE
§- Wendy LEE
7- Robert N. SIBLEY
9- Stephen Jomes BOYER

2- Holla N. HATOUM-MOKDAD
4- Horold €. E. KLUENDER

é- Dhanapalon NAGARATHNAN
8- Ning SU

1- 821 Beschwood Road, Orange. Conneclicut 05477,
2- 43 Josep Lane Hamden, Conneclicut, 04314,

3-514 East 80* Sireet, Apl. §, New York, New York 10021,
4- 27 Academy Road, Trumbull, ConnecTicut 04é11.

§- 282 Evergreen Avenue, Hamden, Connecticut 06518,
é- 52 Virginia Rall Drive, Bethany, Connecticut 04524,

7- 1187 Mount Canmnel Avenus, North Haven, Conneclicut 06473,

8- 14 Ecrle Sireed, Miord, Conneclicut 04440,
9- 233 Colony Sireel.Falilleld, Connecticut 06430

154)

(51)

Titulodelalnvencién

DATOS DE LA PATENTE DE INVENCION

PIRIDAZINAS SUSTITUIDAS Y PIRIDAZINAS FUSIONADAS CON
ACTIVIDAD INHIBIDORA DE ANGIOGENESIS

FRIORIDAD REIVINDICADA

(33) Pals v
Convencién de Paris.

Para Publicar a los [ 6 meses

Colo: 09597-801-015-5
ATM
CLASIF

ltsglszNTERNACIONAL

'F
' fﬂ'&e Agosto de 1999

N 881371322

SI m’ NO ] TIPODEPRIORIDAD ANDINA [1  UNIONISTA [

] 12 meses q 18 meses a partir de la fecha de la presente solicitud
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RESUMEN CON EL OBJETO Y LA FINALIDAD DE LA INVENCION

La presente invenclén provee piidazina susiitukias y fusionadas que Hlenen aciividad ;
Inhibidora de anglogénesis y la férmula estructural generalizada

A
(]
o
'Y
N
v%
-..n'h
n-

en la cual el anllio que contiene A, B, E y L es un heterociclo que conliene nlirégeno; los
grupos X e Y pueden ser cuaiqulera de una varledad de unidades de enlace definidas; R'y
R2 pueden ser sustifuyentes independientes definidos © conjuniamenie pueden ser un
puente que define un anillo; el anlllo J puede ser un grupo arllo, piridilo o cicloalqulio; y los
grupos G pueden ser cuciquiera de una variedad de susiiiuyentes definidos. Tamblén se 1
describen composiciones farmacéuticas que confienen estos matelales, y los métodas para
fratar un mamffero que tiene una condiclén que se caracteriza por procesos anormales de
anglogénesis o hipermeablilidad usando esios materiales. .

ANEX0S DE LA SOLICITUD
Certificado de Existencia y Representacién Legal cuando ¢ solicitante ser Persona Juridica

Los poderes debidamente otorgados, o mencién de su protocolizacién antela SIC
'Recibo de la tasa respectiva

Recibo de Ia tasa por concepto de excedente de palabras en la publicacién

Si se relvindica prioridad Andina:

Coplade la primerzsolicitud

00 oo

Tradueelén oficial
Si serelvindica prioridad Unionista:

Copia certificada de la primera solicitud: D ‘
Nota: Debe presentarse dentro de los tres (3) meses, contadosa partir de la fecha de mdicacidn de Ia solicitud posterior
Traducclén simple

Capitulodescriptivo

Dibujos, planos necesarios

Capitulo relvindicatorio

Tarjeta archivo propietarios segiin formato
Tarjeta archivo temiitico segiin formato

Extracto para publicacién segdn formato

Arte final 12x12 cms Y 6x6 cms
Otros Docomentos

oooooooun

SOLICITO LA CONCESION DE LA PATENTE DE INVENCION Y DECLAROQUE LA INVENCION ES
NUEVA Y DE MI PROPIEDAD

FIRMA
NOMBRE EMIL.IO FERRERO cc. 438.019 de Usaquén T.P.No. 31,929
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

August 02, 2000

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE 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
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 09/371,322
FILING DATE: August 10, 1999

By Authority of the
OMMISSIONER OF PATENTS AND TRADEMARKS

S &nct

Certifying Officer
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SN & Assistant Commissioner for Patents
WHEEN® washington, DC 20231
—5
L3 :
| CERTIFICATION UNDER 37 CE.A 1.10
| hareby cartily that this New Application Transmitted and the documents referred 10 28 enciosed thareln are being deposiind with
ha Uniind Stales Poetsl Service on thin date__August 10. 1890 __, In an envaiope a3 "Exprass Mall Post Ofics io Addressse”
Maling Label Number ___EJ704130808US — addresssd to tha: Assistant Commissionsr for Palenis. Bax Patent Appiication,
Washington, D.C. 20281,
of paraon eatriz Alv
NEW UTILITY PATENT APPLICATION TRANSMITTAL
UNDER 37 CFR §1.51(b) AND § 1.63(b)
o O inventors /(A Application identifier: — Attomev DociatNo, 8061
o
.,'{-'J, Exprass Meil Labsi No.: EJ704130806US
ok
)
3]
3!}
;:l Title of Application:
0
e
g Type of application: X! Originel (nonprovisional)
A\ {1 Provisiona
O Continuation
O Continuation-in-part (CIP)
=} Divisional

Benefit of the prior US provisional spplications indicated below Is claimed under 35 USC § 116{e).

Please amend the specification by insarting, before the first line, the following sentenca: “This sppiicafion
claime the benefit of U.8. Provisional Application(s) No(s):

Application Nymber ~ DayiMonth/Yeer Flled
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- Attorney Dackat No. 5031

1]
{

[ Computer Readable Copy
O Paper Copy (identical to computer readable copy)
(W Stalernont verifying identlly of above coples
Iinformation Disclosire Statement
] Form PTO-1449
(3 Copies of References
Verifiad English Translation of the Appiication
Carliflad Copy of Pricrity Document(s)
Countty ___________ Applicstion No. Datefled
Prefiminary Amendment -
Other:

0

oo oD

Applicants request that the patent application accompanying this transmiital be duly flad with the
Unitad Stetes Patent and Trademark Office as of the dats indicated in the Certificate of Maliing balow.
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Addrass all written corvespondence

Mr, Jaffrey M. Greenman

Vice President, Palents & Licensing
Bayer Corporation

400 Morgan Lane

West Haven, Connecticut 08518

Direct all telephone calisto___ Willem F. Gray _ at -mgjz:znz R
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Substituted Pyridazines and Fused Pyridazines with Angiogenesis Inhibiting Activity

FIELD:
This application relates to small molecule hetérocyclic pharmaceuticals, and more
particularly, to substituted and fiused pyridazines having angiogenesis inhibiting activity.

BACKGROUND:

Vasculogenesis irvolves the de novo formation of blood vessels from endothelial
ccll precursors or angioblasts. The first vasculsr structures in the embryo are formed by
vessels, and is the principle mechanism by which organs, such as the brain and the kidney
are vascularized. While vasculogenesis is restricted to embryonic development,
angiogenesis can occur in the adult, for example during pregnancy, the female cycle, or
wound healing.

One major regulator of angiogenesis and vasculogencsis in both embryonic
development and some angiogenio-dependent discases is vascular endothelial growth
factor (VEGF; also called vascular permesbility factor, VPF). VEGF represents a family
of mitogens isoforms resulting from alternative mRNA splicing and which exist in
homodimeric forms. The VEGF KDR receptor is highly specific for vascular endothelial
cells (for reviews, see: Farrara et al. Endocr. Rev. 1992, 13, 18; Neafield et al. FASEB J.
1999, 13, 9). ‘

VEGF expression is induced by hypoxin (Shweiki et al. Natwre 1992, 359, 843), ns
well as by a variety of cytokines and growth factors, such as interleukin-1, interieukin-6,
epidermal growth factor and trensforming growth factor-c and -f. .

To date VEGF and the VEGF family members have been reported to bind to one
or mors of thres transmembeane receptor tyrosine kinases (Mustonen et al, J Celf Biol,
1998, 129, 895), VEGF receptor-1 (also kmown as fit-1 (fins-like tyrosine kinase-1));
VEGFR-2 (also known as kinase inscrt domain containing receptor (KDR), the murine
analogue of KDR being known as fetal liver kinase-1 (flk-1)); and VEGFR-3 (also known
ts fit-4). KDR and fit-] have been shown to have differont signal transduction properties
(w-nmbuguaizmcnmlmm.zsm);magmms,m,
135). Thus, KDR undergoes strong ligand-dependent tyrosine phosphorylation in intact

8%
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cells, whereas fit-1 displays & weaker response. Thus, binding to KDR is a critical
requirement for induction of the full spectnum of VEGF-mediated biological responses.

In vivo, VEGF plays a central role in vasculogenesis, and induces angiogenesis and
permeabilization of blood vessels, Deregulated VEGF expreasion contributes to the
development of a number of discases that are characterized by abnormal angiogenesis
and/or hyperpermeability processcs.  Regulation of the VEGF-medisted signal
transduction cascads will therefore provide a useful mode for control of sbnormal

Angiogenesis is regarded as an absolute prerequisite for growth of tumors beyond
about 1-2 mm. Oxygen and nutrients may be supplied to cells in tumors smaller than this
limit through diffusion. However, every tumor is dependent on angiogenesis for
continued growth after it has reached a certain size. Tumorigenic cells within hypoxic
regions of tumors respond by stimulation of VEGF production, which triggers activation
of quiescent endothelial cells to stimulate new blood vessel formation. (Shweiki et al.
Proc. Nat'l. Acad. Sci.,, 1995, 92, 768). In addition, VEGF production in tumor regions
where there is no angiogenesis may proceed through the ras signal transduction pathway
(Grugel et al. J. Biol Chem., 1995, 270, 25915; Rak et gl. Cancer Res. 1995, 55, 4575).
In situ hybridization studies have demonstrated VEGF mRNA is strongly upregulated in &
wide variety of human tumors, including lung (Mattem et al. By. J. Cancer 1996, 73, 931),
thyroid (Viglietto et al. Oncogene 1998, 11, 1569), breast (Brown et al. Human Pathol.
1995, 26, 86), gastrointestional tract (Brown et al. Cancer Res. 1993, 53, 4727; Suzuki et
al. Cancer Res. 1996, 56, 3004), kidney and bisdder (Brown et al. Am. J. Pathol. 1993,
1431, 1255), ovary (Olson et al. Cancer Res. 1994, 54, 1255), and cervical (Guidi ot al. J.
Nat'l Cancer Inst. 1995, 87, 12137) carcinomas, as well as angiosacromn (Hashimoto et
al. Lab. Invest. 1998, 73, 859) and several intracranial tumors (Plxte ct al. Natire 1992,
359, 845; Phillips et al. Int. J. Oncol. 1993, 2, 913; Betkman et al. J. Clin. Invest., 1993,
91, 153). Neutralizing monoclonal antibodies to KDR have been shown to be efficacions
in blocking tumor sngiogencsis (Kim et al. Nature 1993, 362, 841; Rockwell et al. Aol
Cell. Differ. 1995, 3, 315).

Overcxpression of VEGF, for example under conditions of extreme hypoxia, can
lead to intraocular angiogenesis, resulting in hyperproliferation of blood vessels, leading
eventually to blindness, Such a cascade of events has been observed for a number of

of prematurity (Alello et al. New Engl. J. Med 1994, 331, 1480; Peex ct al. Lab. Invest.
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1995, 72, 638), and age-related macular degenesation (AMD; see, Lopez ct al. favest.
Opththalmol. Vis. Sci. 1996, 37, 855).

In rheuvmatoid arthritis (RA), the in-growth of vascular pannus may be mediated by
production of angiogenic factors. Levels of immunoreactive VEGF are high in the
synovial fluid of RA patients, while VEGF levels were low in the synovial fluid of
patients with other forms of arthritis of with degenerative joint discase (Koch et al. J.
Immumnol. 1994, 152, 4149). The angiogenesis inbibitor AGM-170 has been shown to
prevent neovascularization of the joint in the rat collagen arthritis model (Peacock et al. J.
Exper. Med. 1992, 175, 1135).

Increased VEGF expression has also been shown in peoriatic skin, as well as
bullous disorders associated with subepidermal blister formation, such as bullous
pemphigoid, erythema multiforme, and denmatitis herpetiformis (Brown et al. J. Jnvest.
Dermatol. 1995, 104, 744),

Because inhibition of KDR signal transduction leads to inhibition of VEGP-
mediated angiogenesis and permeabilization, KDR inhibitors will be useful in treatment of
diseases characterized by abnormal angiogenesis and/or hyperpenmesbility processes.,
including the above listed discases

Examples of phthalazines and other fused pyridazines that are similar in structare
to those of the present application are disclosed in the following patents or patent

. applications: WO 9835958 (Novartis), US 5,849,741, US 3,753,988, US 3,478,028 and JP

03106875. Other litersture reforences to phthalazines are El-Feky, S.A., Bayoumy, B.E.,
and Abd El-Sami, ZK., Egypt. J. Chem. (1991), Volume Datc 1990, 33(2), 189-197;
Duhault, J., Gonnard, P., and Fenard, S., Bull. Soc. Chim. Biol., (1967), 49 (2), 177-190;
end Holave, HM. and Jr, Partyla, RA., J. Med. Chem., (1969), 12, 555-556. The
compounds of the present invention are distinct from those described in each of the above
references, and only the Novartis publication describes such compounds as inhibitors of
treatment of a variety of medical conditions, and are therefore desirsble. Such matesials
are the subject of the present application.

SUMMARY:
In its broadest aspect, the present invention relates to the sum of three sets of

chemical compounds, or pharmaceutically acceptable salts or prodrugs thereof, with each



@60T80" 22ETLEBD

10

15

5051

set overiapping the others in scope. The generalized structural formula for the compounds
in each of the three sets of compounds is the same, but it should be noted that the
definitions of the several groups comprising the general structure in each set differ
somewhat. Thus, the defined sets of chemical compounds differ from each other, but
overlap in their scopes. '

The first set of compounds have the generalized structural formula

_ N,;;‘f“‘*r@'%

4 Y R
D=E g2
% (1)
wherein
R'andR?:

i) independently represent H or lower alkyl;
ii) together form a bridge of structure

—é\e‘)m

ili) together form a bridge. of structure

=§*G‘)...

wherein binding is achieved via the terminal carbon atoms; or
iv) together form a bridge of structare

KN

=" -
wherein onc or two ring members T' are N and the others are CH, and binding is
achicved via the terminal atoms.

In the shave bridge substructurcs, the subscript m is 0 or an integer 1 — 4,
indicating that the resultant fused rings may optionally bear up to four substitoents G*.

G’ s a substituent independently selected from the group consisting of: -N(R®)z ;
-NR'COR® ; halogen; alkyl; cycloalkyl; lower: alkenyl; -Jower-cycloslkenyl; halogen-
substituted alkyl; amino-substituted alkyl; N-lower alkylemino-substituted alkyl; N,N-di-
lower alkylamino-substituted alkyl; N-lower alkanoylamino-substituted alkyl; hydroxy-

4
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substitited  alkyl; cyano-substituted alkyl; carboxy-substituted alkyl; lower
alkoxycarbonyl-substituted  alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;
halogen-substitsted alkylamino; amino-substituted alkylamino; N-lower alkylamino-
substituted  alkylamino; N;N-di-lower alkylamino-substituted slkylamino; N-lower
alkylamino; carboxy-substituted alkylamino; Jlower  alkoxycarbonyl-substituted
alkylamino; phenryl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SR%; -S(O)R%
-S(O):R%; halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
alkylsulfonyl; -OCOR®; -COR®; -CO;R®; -CONR®), ; CH;OR®; -NO; ; -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl:
optionally substituted saturated heterocyclyl; optionally substituted pextially unsaturated
heterocyclyl; -OCO,R?; optionally substituted heteroarylalkyl; optionally substituted
heteroaryloxy; -S(O)/{optionally substituted heteroaryl); optionally substituted
heteraarylalkyloxy; -8(O),(optionally substituted heteroarylalkyl); -CHO; OCONR®; ;
“NR}CO,RS ; and -NR*CON(R®), .

The group R is H or lower alkyl. RS is independently selocted from the group
consisting of H; alkyl; optionally substituted aryl; and optionally substituted aryi lower
alkyl.

In genevalized structural formula (), R* is H, halogen, ar lower alkyl; the subscript
pis 0, 1, or 2; and X is selected from the group consisting of O, S, and NIHL

The linking moiety Y is selected from the group consisting of : <(CR*)x-S(0)~(5-
membered heteroaryD-(CR':)y-; (CR* - C(GHRHACR - ; -O-CHi- ; -8(0)- ; $(0)-;
-SCHs- ; -S(O)CHz- ; -S(0)2CHy- ; -CHaS(0)- ; snd -CHaS(O)z- . In the first two
members of the above list of possible Y groups, the subscripts n and s are each
independently 0 or an intoger of 1 —2. The substituent G? is selected from the group
consiating of -CN; -COR’; -CON(R%, ; and ~CHN(R®), .

In the ring shown at the left in generalized structural formula (I), A and D
independently represent N or CH; B and E independently represent N or CH; and L
represents N or CH; with the provisos that a) the total number of N atoms in the ring
containing A, B, D, E, and L is 1, 2, or 3; and b) when L represents CH, at loast one of A
and D is an N atom. The subsczipt q, which indicates the number of possible substituents
@ on the ring, is 0, 1, or 2. Substituent moietins G* arc selected from the group
consisting of lower alkyl; NR'CORY; carboxy-substituted alkyl; lower alkoxycarbonyl-
substituted alkyl; -OR®; -SR%; -S(O)R®; -S(O)RY; -OCOR®; -COR’; -CO,R; -CH;0R’;

}d
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-CON(R®): ; -S(0)2N(R®), ; -NO,; -CN; optionally substituted aryl; optionally substituted
heteroaryl; optionally substituted saturated heteyocyclyl; optionally substituted partisily
unsaturated heterocyclyl; optionally substituted heteroarylalkyl; optiomally substituted
beteroaryloxy; -S(O)p(optionally substituted heteroaryl); optionally substituted
hetercarylalkyloxy; -S(O)/optionally substituted "heteromrylalkyl); -OCON(R®, ;
-NR’CO;R"; and -NR*CON(R®); .

J ia & ring selocted from the group consisting of aryk; pyridyl; and cycloalkyl. The
subscript Q' represents the number of substituents G* on ring Jand is 0, 1,2, 3, 4, or 5.

The poasible substituents G* on ring J are. celected from the group consisting of
-N®RY; ; -NR'COR® ; halogen; alkyl; cycloalkyl; lower alkenyl; lowes cycloalkenyl;
halogen-substituted alkyl; amino-substituted alkyl; N-lower alkylamino-substituted alkyl;
N/N-di-lower alkylamino-substituted alkyl; N-lower alkanoylamino-substituted alkyl;
hydroxy-substituted alkyl; cyano-substituted alkyl; carboxy-sobstituted alkyl: lower
alkoxycarbonyl-substituted alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;
substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino; N-lower
alkylamino; carboxy-substitited alkylsmino; lower alkoxycarbonyl-substituted
alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SRS; -S(O)R";
-S(O):R® halogenated lower afkoxy; halogensted lower alkylthio; halogenated lower
alkylsulfonyl; -OCOR®; -CORS; -COR%; -CON(R®); ; “CH;OR®; -NO; ; ~CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substitnted aryl; optionally substituted heteyoaryl;
heterocyclyl; ~OCO:R’; optionally substituted heteroarylalkyl; optionally substituted
heteronryloxy;  -S(O){optionally substituted heteroaryl); opticnally  substituted
heteroarylalkyloxy; -S(O)y(optionally substituted heteroarylalkyl); -CHO; -oconm,
-NR’CO;R® ; -NR’CON(R®); ; as well as

fused ring-forming bridges attached to and connecting adjacent positions of ring J,

said bridges having the structures:
2)
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wherein each T independently represents N, CH, or CG*; T represents S, O,
CR*G", C(RY)2, or NR®; end binding to ring J is achieved via terminal atoms T*
and T :

b)

Ny

ot
wherein each T independently represents N, CH, or CG*; with the proviso that
2 maximum of two bridge atoms T* may be 2 ; and binding to ring J is
achieved via terminal atoms T%; and
c)

r R e ™ TR
] T. ’ ‘}. ' '1. y OF |.
I L gl

wherein each T%, T, and T® independently represents O, S, CR*G*, C(R*), or
NR?; and binding to ring J is achieved via terminal stoms T* oc T° ; with the
provisos that:
i) when onoT*is O, S, or NR?, the other T* is CR*'G* ot CR*)2 ;
ii) a bridge comprising T® and T stoms may contain & maximum of two
heteroatoms O, 8, or N; and
iif) in u bridge comprising T and T* atoms, when ane T® group and one T
mmOmm,amI‘wueOm“idOMm
separated by at least one carbon atom.

Additionsl provisos are that, 1) in G', G, G, snd G*, when two groups RS are
each alky] and located on the same N stom they may be linked by a bond, an O, an S, or
NR® to form a N-containing heterocycle of 5 — 7 ring stoms; and 2) when an aryl,
heteroaryl, or heterocyclyl ring is optionally substituted, that ring may beer up to §
substituents which are independently selected from the group consisting of amino, meno-
loweralkyl-substitnted amino, di-loweralkyl-substituted amino, lower alksnoylsmino,
halogenated lower alkoxy, bhalogessted lower alkylthio, lower alkanoyloxy, -COR’,
-CHO, -CH,0R’, -OCO;R?, -CON(R®) , -OCO N(R®); , NR’CON(R®: , nitro, amidino,
gunnidino, mercapta, sulfo, and cyano.
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The sccond set of compounds have the gencralized structural formula

Nﬁ:‘f"‘ {2 9y

4 ¥ R

R'andR?:
i) independently represent H or lower alkyl;
ii) together form a bridge of structure

'—‘>\G‘)...

wherein binding is achieved via the terminal carbon atorns;
ii) together form a bridge of structure

A‘)m

wherein binding is achieved via the terminal carbon atoms; or
iv) together form & bridge-of structure
N
T'=T'/T‘
wherein one or two ring members T! are N and the others sre CH, and binding is
achieved via the terminal atoms.
hﬁcmmm&ewmkoMﬂwf—ﬁ
indicating that the resultant fused rings may optionally bear up to four substituents G.
G’ is a substitment independently selected from the group consisting of: -N(R%; ;
-NR'COR® ; halogen; alkyl; cycloalkyl; lower alkenyl; lower cycloalkenyl; halogen-
substituted alkyl; amino-substitited alkyl; N-lower alkylamino-gubstitated alkyl; N,N-di-
lower alkylamino-substituted alkyl; N-lower alkanoylsmino-substituted alkyl; hydroxy-

alkoxycarbonyl-substituted alkyl; phenyl lower alkoxycarbomyl-substituted alkyl; -- - -

halogen-substituted alkylamino; amino-substituted alkylsming; N-lower alkylamino-
substituted alkylamino; N,N-di-lower alkylamino-substitated alkylamino; N-lower
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alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -ORS; -SRé; -S(O)R’;
-S(O)2R%; halogenated lower alkoxy; halogenated lower alkylthio; halogensted lower
alkylsulfonyl; -OCOR"; -COR®; -CO:R% -CON(R"), ; -CH:OR?; -NO; ; -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted hetoroaryl;
optionally substituted saturated heterocyclyl; optionally substituted partially unsaturated
heterocyclyl; -OCO;R’; optionally substituted hetercarylalkyl; optionally substituted
heteroaryloxy; -S(O)(optionally substituted heteroaryl); optionally substituted
heteroarylalkyloxy; -S(0)y(optionally substituted heteroarylalkyl); -CHO; -OCONR"): ;
NR’CO,R® ; end -NR*CON(R®), .

The group R’ is H or lower alkyl. R® is independently selected from the group
consisting of H; alkyl; optionally substituted aryl; and optionally substituted aryl lower
alkyl.

In generalized structural formmla (T), R* is H, halogen, or lower alkyl; the subscript
pis 0, 1, or 2; and X is selected from the group consisting of O, S, and NFL

The linking moicty Y is selected from the group consisting of: lower alkylene,

optionally substituted by OH or OAcyl; -CHz-0- ; -CHx-S- ; -CHy-NH- ; -0-; 8- ; -NH-;
«(CR*2)u-S(O)y-(S-membered heteroaryl)-(CR*)r; (CR")-C(GHRY(CR - ; -O-CH;-
; -S(0)- ; -S(0)- ; -SCHy- ; “S(O)CHy- ; -S(0):CHg- ; -CHzS(0)- ; and -CH,S(O)-. In
the eighth and ninth members of the above list of possible Y groups, the subscripts n and s
are each indspendently 0 or an integer of 1 ~2. The substituent G* is sclected from the
group consisting of -CN; -CO2R%; -CON(R®), ; and ~CH:NR®): .

In the ring shown st the left in generalized structural foxmula (f), A snd D
independently represent N or CH; P and E independently represent N or CH; and L
represents N or CH; with the provisos that a) the total number of N atoms in the ring
containing A, B, D, E, and L is 1, 2, ar 3; and b) when L represents CH, at least one of A
and D is an N stom. The subscript q, which indicates the number of possible substituents
G’ on the ring, is 0, 1, or 2. Substituent moicties G° are sclected from the group
consisting of -NR’COR®; carboxy-substituted alkyl; lower alkoxycarbomyl-substituted
alkyl; -OR®; -SR; -S(O)R"; -S(0):R"; -OCOR®; -COR’; -CO,R"; -CH.OR’; <CON(R*: ;
-S(0)N(R")z ; -NO;; -CN; optionally substituted aryl; optionally substituted heterosryl;

ionally substituted sstoratod het iy1; optionally substitued partiall tocated -

heterocyelyl; optionally substituted heteroarylaikyl; optionally substitrted heteroaryloxy;

40
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-S(O)p(optionally substituted heteroeryl); optionally substituted hetercarylalkyloxy;
-S(O)y(optionally substituted heteroarylalkyl); -OCON(R®: ; -NR'CORY; and
NRPCON(R®),.

J is a ring selected from the group consisting of aryl; pyridyl; and cycloalkyl. The
subscript g’ represents the number of substituents G* on ring J and is 0, 1, 2, 3, 4, or 5.

The possible substituents G* on ring J are selected from the group consisting of
“NR": ; -NR*COR® ; halogen; alkyl; cycloalkyl; lower alkenyl; lower cycloalkenyl;
halogen-substituted alkyl; amino-substitated alkyl; N-lower alkylamino-substituted alkyl;
N,N-di-lower alkylamino-substituted alkyl; N-lower alksnoylamino-substituted alkyl;
hydroxy-substituted alkyl; cyano-substituted alkyl; carboxy-substituted alkyl; lower
alkoxycarbonyl-substituted alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;
halogen-substituted alkylamino; amino-substituted alkylamino; N-lower alkylarnino-
substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino; N-lower
alkylamino; carboxy-substituted  alkylamino; lower alkoxycarbonyl-substituted
alkylamino; phenyl-lower alkoxycarbanyl-substituted alkylamino; -OR%; -SRS; -S(O)R®;
-S(O):R®; halogenated lower alkoxy; halogenated lower alkylthio; halogenated Jower
alkylisulfonyl; -OCOR'; -COR®; -COR; -CON(R®); ; -CH,0R?; -NO; ; -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;

optionally substituted saturated heterocyclyl; optionally substituted partinlly unsaturated

heterocyclyl; -OCO;R*; opticnally substituted hetercarylalkyl; optionslly substituted
heteroaryloxy; -S(O)s(optionally substituted heteroaryl); optiomally mibstituted
heteroarylalkyloxy; -S(O){optionally substitated heteroarylalkyl); -CHO; ~-OCON(R®); ;
-NR’CO,R® ; NR*CON(R®); ; as well as
fused ring-forming bridges attached to and comnecting adjacent positions of ring J,
said bridges having the stractores:

1;1‘

!
wherein each T? independently represents N, CH, or CG*; T° represents S, O,
CR'G*, C(R*),, or NR®; and binding to ring J is achicved via terminal atoms T2
md'.l";

a)

10
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b)
Ny

ot
wherein each T2 independently represents N, CH, or CG*; with the proviso that
a maximum of two bridge atoms T may be N ; and binding to ring J is
achieved via terminal atoms T%; and
©)

L‘ 'T'\T, '1-‘\1: .1‘--..1:1. | or'l‘-—'l‘\_l.
Voo e r-—v'Jr'

wherein each T*, T, and T* independently represents O, S, CR*G*, CR"),, or
NR?; and binding to ring J is achieved via terminal atoms T* or T° ; with the
provisos that:

i) when one T*is O, S, or NR?, the other T* is CR*G* or CR%) ;

ii) a bridge comprising T° and T* atoms may contain a maximum of two

heteroatoms O, S, or N; and

iif) in a bridge comprising T* and T® atoms, when one TS group and one T
group are O atoms, or two T groups are O atoms, said O atoms are
scparated by at least one carbon stom.

Additional provisos are that, 1) in G, G%, G*, and G*, when two groups RS are
each alkyl and located on the same N atom they may be linked by & bond, en O, an 8, or
NR? to form a N-containing heterocycls of 5 — 7 ring stoms; and 2) when an aryl,
heteroaryl, or heterocyclyl ring is optionally substituted, that ring may bear up to 5
substituents which are independently selected from the group consisting of smino, mono-
halogeno, lower alkyl, halogenated lower alkyl, hydroxy, lower alkoxy, lower alkyithio,
halogenated lower alkoxy, halogenated lower alkylthio, lower alkanoyloxy, ~CO:R°,
-CHO, -CH;OR?, -OCO;R?, <CON(R%)z , -OCO N(R®), , NR’CON(R%)2 , nitro, smidino,
guanidino, mercapto, sulfo, and cyano.

11
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The third set of compounds have the generalized structural formula

{jc-_—:::n‘,);@—s‘ -

R'andR?:
i) independently represent H or lower alkyl; -~
ii) together form a bridge of structure

—%e')...

whesein binding is achieved via the terminal carbon atoms;
iif) together form a bridge of structure

=§\e')..

wherein binding is achieved via the terminal carbon atoms; or
iv) together form a bridge of structure
ﬁ?i
=T .
wherein one or two ring members T* are N and the others are CH, and binding is
achieved via the termingl atoms.

In the above bridge substructures, the subscript m is 0 or an intoger 1 ~ 4;
indicating that the resultant fused rings may optionally bear up to four substituents G'.

G' is a substituent independently selected from the group consisting of: -N(R%) ;
-NR'COR® ; halogen; alkyl; cycloalkyl; lower alkenyl; lower cycloalkenyl; halogeo-
substituted alkyl; amino-substituted alkyl; N-lower alkylamino-substituted alkyl; N,N-di-
lower alkylamino-substituted alkyl; N-lower alkanoylamino-substituted alkyl; hydroxy-

_sabstituted alkyl; cyano-substituted alkyl; carboxy-substituted alkyl; lower

alkoxycarbonyl-substituted  alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;
halogen-substituted -alkylamino; amino-substituted alkylamino; N-lower alkylamino-
substituted alkylamino; N;N-di-lower alkylamino-substituted alkylamino; N-lower

12
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alkylamino; carboxy-substituted  alkylamino; lower  alkoxycarbonyl-substituted
alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR%; -SR%; -S(O)RS;
-S(0):R% halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
alkylsulfonyl; -OCOR®; -COR®; -COR®; -CON(R®): ; -CH20R’; -NO, ; -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;
optionally substituted saturated heterocyclyl; optionally substituted partiaily unssturated
heterocyclyl; -OCO:R’; optionally substituted heteroarylalkyl; optionally substituted
heteroaryloxy; -S(O) (optionally substituted heteroaryl); optionally substituted
heteroarylalkyloxy; -S(O)y(optionally substituted beteroarylalkyl); -CHO; -ONONR®: ;
-NR*CO,R® ; and -NR’CON(R®); .

The group R? is H or lower alkyl. RS is independently selected from the group
consisting of H; alkyl; optionally substituted aryl; optionally substitated aryl lower alkyl.

In generalized structural formmia (T), R* is H, halogen, or lower alkyi; the subscript
pis0, 1, or 2; and X is sclected from the group consisting of O, S, and NHL

The linking moiety Y is selected from the group consisting of lower alkylene,
optionally substituted by OH or OAcyl; -CHz-O- ; -CHx-S- ; -CH3-NH- ; -O- : -8- ; -NH-;

~«CR))-S(O)y(S-membered heteroaryl)-(CR'h; (CR'I-CICHRHCRY)r ; -O-CHr

s (0)- ; -S(0)z- ; -SCH;- ; -S(0)CH;- ; -S(0),CHj- ; -CH28(0)- ; and -CHS(0);- .

In the eighth and ninth members of the above list of possible Y groups, the
subscripts n and s are each independently 0 or an integer of 1 —2. The substitucnt G is
selected from the group consisting of ~CN; -CO;R; -CON(R®), ; and ~CHaN(R), .

In the ring shown at the left in generalized structural formula (I), A and D
independently represent N or CH; B and E independently represent N or CH; and L
represents N or CH; with the provisos that a) the total number of N atoms in the ring
containing A, B, D, B, and L is 1, 2, or 3; and b) when L represents CH, at least ons of A
and D is an N atom. The subscript q , which indicates the number of possible substituents
G® on the ring, is 0, 1, or 2. Substituent moicties G* are selected from the group
consisting of lower alkyl; -NR'COR’; carboxy-substituted alkyl; lower alkoxycarbonyl-
substituted alky}; -OR%, -SR%; -S(O)R®; -S(O):R"; -OCORS; -CORS; -CO:R®; -CH,OR’;
-CONR); ; S(0);N(R"), ; NOj; -CN; optionally subatituted ary}; optionally substitated
heteroaryl; optionally substituted seturated heterocyclyl; optionally substituted partinlly
unsaturated heicrocyelyl; opticnally substitated heteroarylalkyl; optionally substituted
beteroaryloxy; -S(O)p(optiopally substituted heteroaryl); optionally  substituted
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heteroarylalkyloxy; -S(O)y(optionally substituted hetcroarylalkyl); -OCONR®: ;
NR'CO,R%; nnd -NR’CON(RS),.
J is a ring selected from the group consisting of aryl; pyridyl; and cycloalkyl. The
subscript q’ represents the number of substituents G* on ring J and is 0, 1, 2, 3, 4, or 5.
The possible substituents G* on ring J are sclected from the group consisting of
optionally  substitted  heteroarylalkyl; optionally substituted  heteroaryloxy;
~S(O)p(optionally substituted hetesoaryl); optionally substituted heteroarylalkyloxy;
-S(O)y(optionally substituted heteroarylalkyl); -CHO; -OCON(R®): ;: -NR'CO:R® ;
-NRICON(R®), ; as well as
fused ring-forming bridges sttached to and connecting adjacent positions of ring J,
said bridges having the structures:
8)
ﬁﬁ
/
) i
wherein each T? independently represents N, CH, or CG*; T° represents S, O,
CR*G', CR*z, or NR®; and binding to ring J is achicved via terminal atoms T
and T3;
b)

Tk -

L
1"1' .
whemnuch'!"mdependmdywli CH.orCG" wnhthepmvuoﬂnt

achicved via terminal atoms T2 and
c)

I:T./ \T.H' I

or
L yott Po—i?
wherein each T4, T*, and T* independently represents O, S, CR'G*, C(RY),, or
NR’; and binding to ring J is achieved via terminal atoms T* or T® ; with the
provisos that:
) when one T*i3 0, 8, or NR?; the other T* is CR*G* dr CR*) ;

ii)lllidsaeompri:ingl"lndl‘mMmﬁnlmimmofm_

heteroatoms O, S, or N; and
14

i
V4§



GT80" S2ETLEBD

10

iif) in a bridge comprising T* and T* atoms, whea one T° is O, the other T
is 8, CR'G*, C(R"; orNR?;

iv) in a bridge comprising T and T® atoms, when onc T® group and one T
group are O stoms, or two T groups are O atoms, said O stoms are
seperated by at least one carbon atoin.

Additional provisos are that, 1) in G, G?, G*, and G*, when two groups RS are
cach alky! and located on the same N atom they may be linked by a bond, an O, an 8, or
NR® to form a N-containing heterocycle of 5 — 7 ring atoms; and 2) when an aryl,
heteroaryl, or heterocyclyl ring is optionally substituted, that ring may bear up to 5
substituents which are independently selected from the group consisting of amito, mono-
loweralkyl-substitated amino, di-loweralkyl-substituted amino, lower slkanoylamino,
halogeno, lower alkyl, halogenated lower alkyl, hydroxy, lower alkoxy, lower alkylthio,
halogenated lower alkoxy, halogenated lower alkylthio, lower alkanoyloxy, ~CO;R?,
~CHO, -CH:OR?, -OCO:R’, -CONR®), , -OCO N(R®), , -NR*CON(R®)3 , nitro, amidino,

Pharmaceutically acceptable salts of these compounds as well as commonly used
prodrugs of these compounds such as O-acyl derivatives of invention compounds which
contain hydroxy groups are also within the scope of the invention.

The invention also relates to pharmaceutical compositions comprising one or more
of the compounds of the invention, or their salts or prodrugs, in a pharmaceutically
acceptable carrier.

The invention also relstes to a method for using these materials to treat a’'mammal
having a condition characterized by sbnormal engiogenesis or hyperpemuisbility
processes, comprising administering to the mammal an amount of a compound of the
invention, or a salt or prodrug thereof, which is effective to treat the condition,

DETAILED DESCRIPTION: h
The prefix “lowes™ denotes a radical having up to and including a maximom of 7

atoms, especially up to and including 2 maximum of 5 carbon stoms, the radicals in
question being cither linear or branched with single or multiple branching.

15
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“Alkyl” means a hydrocarbon radical having vp t0 a maximum of 12 carbon
atoms, which may be linear ot branched with single or multiple branching. Alkyl is
especially lower alkyl.

‘Where the plural form is used for compounds, salts, and the like, this is taken to
mean also a single compound, salt, or the like. )

Any ssymmetric carbon atoms may be presenmt in the (R)-, (8)- or
(R,S)configuration, preferably in the (R)- or (S)-configuration. Substituents at a double
bond or 2 ring may be present in cis- (= Z-) or trans (= E-) form. The compounds may
thus be present as miz*ures of isomers or as pure isomers, preferably as enantiomer-pure
dinstereomers and baving pure cis- or trans- double bonds.

Lower alkylene Y may be branched or linear but is preferably linear, especially
methylene (-CHy), ethylene (-CHy-CHy), trimethylene (-CH;-CHo-CH,) or tetamethylene
(-CHaCH2CH2CH;). When Y is lower alkylene, it is most preferably methylene.

“Aryl” means an aromstic radical having 6 to 14 carbon atoms, such as phenyl,
naphthyl, fluorenyl or phenanthrenyl.

“Halogen” means fluorine, chlorine, bromine, or iodine but is especially filnorine,
chlorine, or bromine.

“Pyridyl” means 1-, 2-, or 3-pyridyl but is especially 2- or 3-pyridyl.

“Cycloalky}” is a saturated carbocycle that containg between 3 and 12 carbons but
preferably 3 to 8 carbons.

“Cycloalkenyl” means a non-reactive and non-aromatic unsaturated carbocycle
that containg between 3 and 12 carbons but preferably 3 to 8 carbons and up to three
double boands. It is well known to those skilled in the art that cycloalkenyl groups that
differ from aromatics by lacking only one double bond such as cyclohaxadiene are-not
sufficiently non-resctive to be reasonable drug substances and therefor their vse as
substituents is not within the scope of this invention.
substituted by alkyl or alkenyl groups. Examples of such branched cyclic groups are 3,4-
dimethyloyclopentyl, 4-allylcyclohexyl or 3-cthylcyclopent-3-enyl.

Salts are especially the pharmacentically acceptable salts of compounds of formula
1 such as, for example, acid addition salts, preferably with organic or inorganic acids, from
compounds of fornla I with a besic nitrogen atom. Suitable inorganic acids are, for
example, halogen acids such as hydrochloric acid, sulfaric acid, or phosphoric acid.
Suitable organic acids are, for example, carboxylic, phosphonic, sulfonic, or sulfamic

16
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acids, for example acetic acid, propionic acid, octanoic acid, decancic acid, dodecanoic
acid, glycolic acid, Iactic acid, -hydroxybutyric acid, glucomic .acid,
glucosemonocarboxylic acid, fimaric acid, succinic acid, adipic acid, pimelic acid,
acid, amino acids, such as giutamic ecid, "aspartic acid, N-methylglycine,
acetytaminoacetic acid, N-acetylasparagine or N-acetylcysieine, pyruvic acid, acetoacetic
acid, phosphoserine, 2- ar 3-glycerophosphoric acid.

In the definition of Y, the diradical “«(5 member heteroaryl)-" denotes a 5-
membered aromatic heterocycle containing 1-3 heteroatoms selected from O, S, and N,
the number of N atoms being 0-3 and the mmber of O and S atoms each being 0-1 and
coonected to the sulfur from a carbon and to <(CR*;),- through a C or N atom. Examples
of such diradicals include

A~ A B L
DO S
G B g I

In the definitions of G', G*, G, and G* tho statement is made that when two
groups Ré are found on 2 single N, they can be combined into a heterocycle of 5-7 stoms.
Exsmples of such heterocycles, incloding the N to which they are attached, are:

-~ > G -\{ﬁ—uﬂ*‘

—N\) —NU—NQ

“Heterocyclyl™ or “heterocycle” mesns a five- to seven-membered heterocyclic
system with 1-3 heteroatoms selected from the group nitrogen, oxygen, and sulfer, which
may be unsaturated or wholly or partly saturated, and is unsubstitated or substituted
especially by lower alkyl, such as methyl, ethyl, 1-propyl, 2-propyl, or test-butyl.

17
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When an aryl, heteroaryl, or heterocyclyl ring is said to be optionally substituted,
that ring may bear up to 5 substituents which are independently selacted from the group
consisting of amino, mono- or di-loweralkyl-substituted amino, lower alkanoylamino,
halogeno, lower alkyl, halogenated lower alkyl such as trifluoromethyl, hydroxy, lower
alkoxy, lower alkylthio, halogenated lower alkoxy such as triflucromethoxy, halogenated
lower alkylthio such as trifluoromethyithio, lower alkanoyloxy, -COaR®, -CHO, -CH:0R?,
-OCOR’, -CON(R%: -0CO N(R%: -NR’CONR®):, nitro, amidino, gusnidino,
mercapto, sulfo, and cyano.

In the ring sttached to Y, the ring members A, B, D, E, and L may be N or CH, it
being understood that the optional substituents G? are necesserily attached to carbon and
not nitrogen, and that when a given carbon bears a substituent group G’, that G* group is
in place of the H atom the carbon would bear in the sbsence of the G group.

Examples of ring J together with two adjacent G* moieties which taken together
form a second fosed ring are:

Lo oo o LR
o8 ot e LR
o 0 O O
JoolSos I I s
O O Oxbe Oy

5 and 10 atoms in total of which 1-4 are heteroatoms selected from the group comprising
nitrogen, oxygen, and sulfur and with the remainder being carbon. Heteroaryl is

199

prefersbly a monocyclic system with 5 or 6 atoms.in total, of which.1-3 are heteroatoms, - — - . .— .- .

18
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“Alkenyl” mesns an unsaturated radical having tp to a maximum of 12 carbon
atoras and may be lincar or branched with single or multiple branching and containing up
to 3 double bonds. Alkenyl is especially lower alkeny! with up to 2 double bonds.

“Alkanoyl” means alkylcarbonyl, and is especially lower alkylcarbonyl.

Halogenated lower alkyl, halogenated lower alkoxy snd halogensted lower
alkylthio are substituents in which the alkyl mojeties arc substituted cither partially or in
full with halogens, preferably with chlorine and/or fluorine and most preferably with
fluorine. Examples of such substituents are trifluoromethyl, trifluoromethoxy,
triftuoromethyithio, 1,1,2,2-tetrafluoroethoxy, dichloromethyl, fluoromethyl and
difluoromethyl.

When a substituent is named as a string of fragments such as “phenyl-lower
alkoxycarbonyl-substituted alkylamino,” it is understood that the point of attachment is to
the final moiety of that string (in this case amino) and that the other fragments of that
string are connected to each other in sequence as they are listed in the string. Thus an
example of “phenyl-lower alkoxycarbony)-substituted alkylamino™ is:

O/\uj\/ }-\mhtofm
-.-l"' from nitrogen
L\ e

lower allcoxy alkyl
mnmumdusmﬁﬁmm:bmdnﬁzm
(typically written us a dash) such as “-S(0),(opticnally substituted hetercarylalkyl)”, it is
understood that the point of attachment is to the first atom of that string (in this case 8 or
sulfur) and that the other fragments of that string are connected to each other in sequence
as they gre listed in the string. Thus an example of “-S(O)(optionally substitated
heteroarylalkyl)” is: -

optionsl ~ ~~ FHFFV \ D POt of Sachment

hom '
aiyl |
Itutobemdﬂoodﬂutlhelcﬁ-mnﬂmﬂofudmfﬂamofﬂwlmh

Y is connected to the ring containing A, B, D, E, and L and that the right-most moiety of _

the linker is conmected to the pyridazine fragment of the generalized formmise, Thus
19
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examples of the use of the linker “-CHa-0-* or of the linker “-O-CHx-"* are represented in
the following invention compounds:

HN’OG HN’O ?

N N
" | J;b
YT HOT
2 | t
CHO- -O-CHy-
Prefizred and most preferred groups:
In generalized structural formula (T), the preferred groups are as follows.
R! and R? preferably:

i) together form a bridgs of structure

R

wherein binding ia achieved via the terminal carbon atoms; or
ii) together form a bridge of structure

'l"\1

/T

Ti=T"
wherein one of the ring members T' is N and the others are CH, and binding is
Most prefersbly, any group G is located on & non-terminal stom of the bridge.
The subscript m is preferably O or an integer 1 — 2, and substitueats G' are
preferably sclocted from the group consisting of -N(R®)z ; -NR'COR® ; balogen; alky);
amino-substituted alkylamino; N-lower alkylamino-substituted alkylamino; N,N-di-Jower
hydraxy-substituted alkyiamino; carboxy-substituted alkylemino; lower alkoxycarbanyl-
substituted elkylamino; -OR%; -SR%: -S(O)R%; -S(O):R%; halogenated lower alkoxy;
halogenated lower alkylthio; halogenated lower alkylsulfonyl; -OCORY; -COR®; -CO:R®:
~CONR"; ; -NO; ; <CN; optionally substituted heteroarylalkyl; optionally substituted

heteroaryloxy; -8(O)y(optioually- substituted heteroaryl); optionally substituted-
heteroarylalkyloxy; and -S(O)y(optionally substituted heteroarylalkyl). Most preferably,

20
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G' is a substitvent independently selected from the group conmsisting of -N(R%: ;
-NR’COR® ; halogen; -OR®- wherein R6 represcots lower alkyl; -NO: ; optionally
substituted heteroaryloxy; and optionally substituted heteronrylalkyloxy.

When R® is an alky! group, it is preferably lower alkyl. The group R* is preferably
H; p is preferably 0 or 1; and X is preferably NH. In the Jinker group Y, the subscripts n
and 5 are preferably 0, 1, or 2. Most preferably, Y is selected from the group consisting of
lower alkylene, optionally substituted by OH; -CHy-O- ; -S- ; -NH- ; -8(0),~(5-membered
heteroaryl)-; -C(CN)(H)- ; -O-CHz- ; -8(0)- ; and -S(0);- .

In the ring at the left side of the structure (T), B and B are preferably CH, and the
total mumber of N atoms in this ring is preferably 1 or 2. Most preferably, A, B, D, and E
are each CH and L is an N atom, making this ring a pyridine.

The substituents G* are preferably selected from the group consisting of lower
alkyl; -NR'COR'; -OR®; -SR*; -S(O)R®; -S(0).R%; -COaR; -CON(R®); ; -S(0)N(R": ;
-CN; optionally substitated aryl; optionally substituted heteroaryl; optionally substituted
heteroarylalkyl; optionally substituted heteroaryloxy; -S(O)y(optionally substituted
heteroaryl); optionally substituted heteroarylalkyloxy; and -S(O)(optionslly substituted
heteroarylalkyl). Most preferably, G* is selected from the group consisting of lower alkyl;
-NR'COR®; -CO:R®; -CON(R": ; and-S(O);N(R®); . Most preferably, the subscript g,
which represents the number of substituents G*, is 0 or 1.

Ring J is preferably s phenyl ring, and subscript q’ representing the number of
substituents G* on the pheny] ring, is preferably 0, 1, 2, or 3.

G' moieties are preferably selected from the group consisting of N(R®; ;
NR’COR® ; halogen; alkyl; halogen-substituted alkyl; hydroxy-substined alkyl;
carboxy-gubstituted alkyl; lower alloxycarbonyl-substituted alkyl; amino-substitated
alkylamino; N-lower alkylamino-substituted alkylsmino; N,N-di-iower alkylamino-
substituted alkylamino; N-lower alksnoylamino-substituted alkylamino; Hydroxy-
alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SR®; -S(O)R;
-S(O%R% halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
alkylsulfouyl; -OCOR®; -COR®; -CO;R®; -CON(R"), ; -CH,OR"; -NO; ; -CN; optionally
substituted heteroarylalkyl; optionally substituted heteroaryloxy; -S(O){cptionally
substitated  heteroaryl); optionally substituted heteroarylatkyloxy; -S(O)y(optionally
substituted heteroarylalkyl): as well as
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fused ring-forming bridges attached to and connecting adjacent positions of the
phenyl ring, said bridges having the structures:

n)
%
r*’ﬁ
wherein each T* independently represents N, CH, or CGY; T represents S, O,
CHG", CH,, or NR?; and binding to the phenyl ring is achieved via terminal
atoms T2 and T2;
b)

e

o

whercin each T independently represents N, CH, or CG*; with the proviso that
a maxinum of two bridge atoms T* may be N ; and binding to the phenyl ring
is achieved via terminal atoms T%; and

c)
-|-l
N W T
LT
wherein each T* and T° independently represents O, 8, CHG', CHa, or NR;
and binding to the phenyl ring is achieved via tecminal atoms T,

Most preferably, in G', G?, G*, and G*, when two groups R are cach ailky] and
located on the ssme N atom they may be linked by & bond, an O, an 8, or NR? to form a
N-containing heterocycle of 5 — 6 ring atoms. '

Prefersbly, when an aryl, hetaroaryl, or heterocyclyl ring is opticnally substitated,
that ring may bear up to 2 substituents which are independently selected from the group
consisting of smino, mono-loweralkyl-substituted amino, di-loweralkyl-substituted amino,
lower alkanoylamino, halogeno, lower alkyl, halogenated lower alkyl, hydroxy, lower
alkanoyloxy, -CO;R? , -CH;0R?, -OCO;R?, -CON(R%,, -OCO NR®);, -NR*CON(R®);,
nitro, and cyxno.

Most preferably, when an aryl, heteroaryl, or heterocyclyl ring is optionally
substituted, that ring may bear up to 2 substituents which are independently selected from
the group consisting of amino, mono-loweralkyl-substitnted amino, di-loweralkyl-

2
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substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated lower atkyl,
hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy, halogensted lower
alkyithio, -CO,R? , -CON(R%)z , nitro, and cyano.

The method of the invention is intended to be employed for treatment of VEGF-
mediated conditions in both humnans and other mammals,

The compounds may be administered orally, dermally, parentesally, by injection,
by inhalation or spray, or sublingually, rectally or vaginally in dosage unit formulations.
The term ‘administered by injection’ includes intravenous, intraarticular, intremuscular,
subcutaneous and parenteral injections, as well as use of infusior -‘>chniques. Dermal
administration may include topical application or transdermal administration. One or
more compournds may be present in associstion with one or more non-toxic
pharmaceutically acoeptablc carriers and if desired, other active ingredients.

Compositions intended for oral use may be prepared according to any suitable
method known to the art for the manufacture of pharmaceutical compositions. Such
compositions may contain one or more agents selected from the group consisting of
diluents, swectening agents, flavoring agents, coloring agents and prescrving agents in
order to provide palatable preparations.

Tablets contain the active ingredient in admixture with non-toxic phannaceutically
acceptable excipients which are suitable for the manufacture of tablets. These excipients
may be, for example, inert diluents, such as calcium carbonats, sodium carbonate, lactose,
calcium phosphate or sodium phosphate; gramulsting and disintegrating agents, for
example, corn starch, or alginic acid; and binding agents, for example magnesium stearnte,
stearic acid or tale. The tablets may be uncoated or they may be coated by known
techniques to delsy disintegration and adsorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For example, a time delsy materisl such
a3 glyceryl monostearste or glyceryt distearate may be employed. These compounds may
also be prepared in solid, rapidly roleased form. -

Formulations for oral use may also be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inest solid diluent, for example, calcium carbonate,
calcium phosphato or kaolin, or as soft gelatin capsules wherein the active ingredient is
mixed with water or an o0il medjum, for example peanut oil, liquid paraffin or olive oil.
suitable for the mamfiacture of aqueons suspensions may also be wsed. Such excipients
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bydroxypropyl-methylcellulose, sodium alginate, polyvinylpymolidone, gum tragacanth
and gum acacia; dispersing or wetting ageats may be a naturally-occurring phospbatide,
for example, lecithin, or condensation products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation products of ethylene oxide with long
chain aliphatic alcobols, for example heptadecaetliyleneoxycetanol, or condeasation
products of ethylene oxide with partial esters derived from fatty acids and hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contsin one or more
preservatives, for example ethyl, or a-propyl, p-hydroxybenzoate, one or mare coloring
agents, one or more flavoring agents, and one or more sweetening agents, such as sucrose
or saccharin,

Dispersible powders and grannles suitable for preparstion of an aqueous
suspension by the addition of water provide the active ingredient in edmixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those slready
agents, may also be present.

The compounds may also be in the form of non-aquecus liquid formulations, e.g.,
oily suspensions which may be formmlated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or peannt oil, or in a mineral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above,
and flavoring ageuts may be added to provide palatable oral preparations. These
compositions may be preserved by the addition of an anti-oxidant such as ascarbic acid.

Pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oil phase may be a vegetable oil, for example olive oil or amachis
oil, ar a mineral oil, for example liquid paraffin or mixtures of these. Suitable emmlsifying
agenis may be naturally-occurring gums, for example gum scaciz or gum tragacanth,
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or pertial
csters derived from fatty acids and hexitol anhydrides, for example sorbitan monooleate,
and condensation products of the said partial esters with ethylene oxide, for example
polyoxyethiylene sorbitan monooleste. The emnisions may also contain sweetening and
flavoring agents.

24

s



BE60T80" SEETLES

10

15

Syrups and elixirs may be formulated with sweetening sgents, for example
glycerol, propylene glycol, sorbitol ar sucrose. Such formulations may also contsin &
demulcent, a preservative and flavoring and coloring agents.

The compounds may also be administered in the form of suppositories for rectal or
vaginal administration of the drug. These compositions can be prepared by mixing the
drug with a suitable non-irritating excipient which is solid st ordinary temperatures but
liquid at the rectal or vaginal temperature and will therefore melt in the rectum or vagina
to release the drug. Such materials include cocoa butter and polyethylene glycols.

Compounds of the invention may also be administered transdermally using
methods known to those skilled in the art (see, for example: Chien; “Transdermal
Controlled Systemic Medications”; Marcel Dekker, Inc.; 1987. Lipp et al. WO 94/04157
3Mar94). For example, a solution or suspension of a compound of Formula I in a suitable
volatile solvent optianally containing penetration enhancing agents can be combined with
additional additives known to those skilled in the art, such as matyix materials and
bacteriocides. Afier sterilization, the resulting mixture can be formulated following
known procedures into dosage forms. In addition, on treatment with emulsifying agents

and water, a solution or suspension of a compound of Formula I may be formulated into a

lotion or salve.

Suitable solvents for processing transdermal delivery systems are known to those
skilled in the art, and include lower alcohols such as ethano! or isopropyl alcohol, lower
ketones such as acetone, lower carboxylic acid esters such as othyl acetate, polar ethers

"such as tetrahydroforan, lower hydrocarbons such as hexane, cyclohexane or betizene, or

halogensted hydrocarbons such as dichloromethane, chloroform, trichlorotrifinoroethane,
or trichlorofluorocthane. Suitable solvents may also include mixtures one or more
materials selected from lower alcohols, lower ketones , lower carboxylic acid esters, polar
ethers, lower hydrocarbons, halogenated hydrocarbons.

Suitsble penetration enhancing materials for transdermal delivery systems are
known to those skilled in the art, and include, for example, monohydroxy or polyhydroxy
alcohals such as ethanol, propylene glycol or benzyl alcohol, saturated or unsaturated Cg-
Cys fatty alcohols soch as lanryl alcohol or cetyl alcohol, saturated or unsaturated Co-Cyg
fatty acids such as stearic acid, saturated or unsaturated fistty esters with up to 24 carbons
such s methyl, ethyl, propyl, isopropyl, n-butyl, ssc-butyl iscbutyl fers-butyl or
orplmiﬁcndd,wdi“sofuﬁnﬂdamnﬁu&ddimrbmﬁeaﬁdswiﬂ:nbﬂlof'

0
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up to 24 carbons such as diisopropyl adipate, diisobutyl adipete, diisopropyl scbacate,
diisopropyl maleats, or diisopropyl fumarste. Additional peonetration enhancing materials
include phosphatidyl derivatives such as lecithin or cephalin, terpencs, amides, ketones,
ureas and their derivatives, and cthers such as dimethyl isosorbid and diethylenoglycol
monoethyl ether. Suitable penetration enhancing formulations may also include mixtures
one or more materials selocted from monohydroxy or polyhydroxy alcohols, ssturated or
unsatorated Cp-Cys fatty alcohols, saturated or unsaturated Cg-Cq fuity acids, saturated or
unsaturated fatty esters with up to 24 carbons, diesters of satursted or unsaturated
dicerboxylic acids with a total of op t0 24 carbons, phosphatidyl derivatives, terpenes,

Suitable binding materials for transdermal delivery systems are kmown to those
skilled in the art and include polyacrylates, silicones, polyurethanes, block polymers,
styrenc-butadicne coploymers, and natural and synthetic rubbers. Cellulose ethers,
derivatized polyethylenes, and silicates may also be used as matrix components.
Additional additives, such as viscous resins or oils may be added to increase the viscosity
of the matrix.

For all regimens of use disclosed herein for compounds of Formla I, the daily oral
dosage regimen will preferably be from 0.01 to 200 mg/Kg of total body weight. The daily
dosage for administration by injection, including intravenous, intramuscular, subcutancous
and parenteral injections, and use of infission techniques will preferably be from 0.01 to
200 mg/Kg of total body weight. The daily rectal dosage regimen will preferably be from
0.01 to 200 mg/Kg of total body weight The daily vaginal dosage regiraen will
preferably be from 0.01 to 200 mg/Kg of total body weight. The daily topical dosage
regimen will preferably be from 0.1 to 200 mg administered between one to four times
daily. The transdermal concentration will prefecably be that required to maintsin a.daily
dose of from 0.01 to 200 mg/Kg. deaﬂymhnlmdonpngimwillpefulblybe
from 0.01 to 10 mg/Kg of total body weight.

It will be appreciated by those skilled in the art that the partioular method of
administration will depend on a variety of factors, all of which are considered routinely
when administering therspeutics. It will also be understood, however, that the specific
dose level for any given patient will depend upon s variety of factors, including, but not
limited to the activity of the specific compound employed, the age of the patient, the body
weight of the patient, the gencral health of the patient, the gender of the patient, the diet of

thepnﬁmﬁmcofldnﬁnimmdndminimlﬁon,mofﬂmeﬁm,dmg_

26

| Zoﬁ"



B OF O"S2ETLESLD

10

5051

combinations, and the severity of the condition undergoing therapy. It will be further
appreciated by one skilled in the art that the optimal course of treatment, ie., the mode of
trestment and the daily number of doses of a compound of Fornmla I or a
pharmaceutically acceptable salt thereof given for a defined number of days, can be
ascertained by those skilled in the art using conventional treatment tests.

The corpounds of the invention may be prepared by use of known chemical
resctions and procedures. Nevertheless, the following general preparative methods are
presented to aid the reader in synthesizing the KDR inhibitors, with more detailed
particular examples being presented below in the experimental section describing the
working examples. Reference Compound A was prepared by the methods described in
Novartis WO 9835958.

All varisble groups of these methods are as described in the generic description if
they are not specifically defined below. When a variable group or substituent with a given
symbol (Le. R’ R, RS, @', @, G®, or ") is used more than once in a given structure, it is
to be understood that each of these groups or substiments may be independently varied
within the range of definitions for that symbol. As defined above, the compounds of the
invention contain ring units each of which may independently bear between 0 snd 5
substituents G*, G’, ar G* which are not defined as H. By contrast, it is to be noted that in
the general method schemes below, the G, G, or G* substituents are used as if their
definition includes H, to show where such @', G°, or G* substituents may exist in the
structures, and for esse in drawing. No change in the definition of G!, G*, or G* is
intended by this non-standard usage, however. Thus, only for purposes of the general
method schemes below, G', G, or G* may be H in addition to the moieties sct forth in the
definitions of G*, G*, or G%. Tho ultimate compounds contain 0 to 5 non-hydrogen groups
G', G’ or G*.

Within these general methods the varisble M is equivalent to the moiety

—rca‘»-@-e‘).
in which each variable group or substituent is allowed to
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Within these general methods the variable Q' is equivalent to the moiety

A—.
i &
D=E h
in which L is N and each other variable group or substituent is
allowed to independently vary within the limits defined earlier for thet symbol.
Within these general methods the variable Q? is equivalent to the moiety

{ &,
% in which each varisble group or substitient is allowed o
It is recognized that compounds of the invention with each claimed optional
fumetional group cannot be prepared with cach of the below-listed methods. Within the
scope of each method optional substituents are used which are stable to the reaction
conditions, or the functional groups which may participats in the reactions are present in
protected form where necessary, and the removal of such protective groups is completed
at appropriate stages by methods well known to those skilled in the art

General Method A - The compounds of formnla 1-D-1 in which R!, R?, R®, M, X
and Y are defined as above are conveniently prepared via a reaction sequence as shown in
Method A. Thus, readily prepared substituted fused or unfused pyridazines (I-D) (as
described in Novartia application WO 98 35958) are functionalized into substituted 2-
sminocarbonyl pyridines of formula (1-D-1) by the use of formamides (II) in the, presence
of bydrogen peroxide and iron salts, according to a procedure described in the literature

(Minisci et al., Tetrabedron, 1985, 41, 4157).
Method A
xM o B M
R! AR R! -

A il
—————t———

I
N N
R? 0
D \Ol -D-1 N u

General Method B — The compounds of formula I-D-2 in which R!, R2 RS, M, X

25 and Y are defined as above and R’ is lower alkyl are convenicnily prepared via 2 resction

sequence as shown in Method B. Thus, readily prepared substitoted fused or unfused

A
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pyridazines (I-D) (as described in Novartis application WO 98 35958) are functionalized
into substituted 2-alkoxycarbonyl pyridines of formula (I-D-2) by the use of
monoalkyloxalates (III) in the presence of S042, acid and catalytic amounts of AgNO3,
according to a procedure described in the literature (Coppa, F. et al, Tetrakedron Letters,
1992, 33 (21), 3057). Compounds of formula I-D-2 in which R® is H are then formed by
hydrolysis of tho ester with a base such as sodium hydroxide in methanol / water.
Compounds of formula I-D-3 in which the R groups are independently defined as above,
but especially inciuding those compounds in which neither RS is H, aro conveniently
prepared from the acid (I-D-2, R = H) by treatment with amine IV in the presence of a
coupling agent such as DCC (dicyclohexylcarbodiimide).

Mecthod B
M x.M M

]
N oo o
AONO, Na,S;0p ST, U I | wr
1D N eSOy e ~eN na k08 ~eN R

General Method C - The compounds of formula I-D-4 in which M, X, R?, B3,
and Q' are defined as above are conveniently prejiared according to & reaction sequence as
shown in Method C. Thus, a substituted keto acid having structure V, in which R! and R?
together with the carbons to which they are attached are a fosed optionally substituted

’phenylorfund&mmbuhﬁﬂocydoismdwﬂhpohﬁmmmmdim

to the procedure of Hatam, N. A. R.; Whiting, D. A. J Chem Soc. C 1969 1921.
Compounds of formula VI in which R' and R? are lower alkyl sre conveniently prepared
according to procedures given in patent CH 482415 (Chem. Abstr. 120261u, 1970). The
crude discid of formula VI is subscquently treated with hydrazine to furnish pyridazinone
VII (for specific reaction conditions see Vanghn, W. R.; Baird, S. L. J 4Am. Chem. Soc.
1946 68 1314). Pyridszinone VII is treated with & chlorinating agent such as phosphorous
oxychloride to yield an intermediate dichloro species which undergoes hydrolysis upon-
aqueous workup to furnish chloropyridezine VI Chloro scid VIII is treated with &
nacleophile of fornmia IX in the presence of a base such as sodium hydride. The resultant
acid X is reduced with a reducing agent such as BHye THF accarding to the procedure of
Tilley, J. W.; Coffen D. L. Schaer, B. H.; Lind, J. J. Org. Chem. 1987 52 2469. Product

29
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alcohol XI is reacted with a base and optionally substituted 4-halo-pridyl, opticnally
substituted 4-halo-pyrimidy] or optionally substituted 4-halo-pyridazyl (XII) to furnish
invention compound of formula I-D-4 (for specific reaction conditions see Barlow, J. J;
Block, M. H.; Hudson, J. A_; Leach, A.; Longridge, J. L.; Main, B. g.; Nicholson, S. J
Org. Chem. 1992 57 5158).

R\_COH R\_COM
I( tono, ]
Ri
o o
v Vi
1.POCly 3,('"
2. H,0 Hix

Vi

xn":'

hai=F.Ci, Brori

Method C

General Method D - The compounds of formuls I-D-5 in which M, X, Q* and Z
arc defined as above are conveniently prepared according to s reaction sequence as shown
in Method D wherein the fumctional groups which nay participate in the resctions are
present in protected form where necessary, and the removal of such protective groups is
completed at appropriate stages by methods well known to those skilled in the art. Thus,
according to the procedure of Bernard, A. M.; Cocco, M. T.; Congiu, C.; Onnis, V.; Piras,
P. P. Synthesis 1998 317 axyloxy acetonitriles of structure XIII are reacted with acyl
hydrazines of structure XIV in the presence of a base such s sodium ethoxide to provide
products of fomula XV. Compounds of firnmia XV undergo cyclization upon treatment

with an acid such as p-tolnenesulfonic acid to farnish phthalizones of formula XVI..
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Treament of the latter with a chlorinating sgent such as phosphorous oxyxhloride yields
iminoyl chlorides of the general formula XVII. Conversion to the invention compounds
of formula I-D-§ is accomplished by treatment with a mcleophile of formula IX in the
presence of a base such as sodium hydride or potassium hydroxide in a solvent such as
toluene or tetrehydrofuran. The presence of a crown éther appropriate for the cation such
as 18-crown-6 in the case of potassium often accelerates this reaction.

Method D
o
NH,
o~en  * @i i EIOH
xan XN
o
o)
1, NH
QI\N'H S TsOH, ProH_ (G")y & |
(clp ™
XV v @
- M
HIX (@ N

General Method E - The compounds of this invention having formmla [-D-6 in
which the R', R%, M, @’, q, and X are defined as above are conveniently prepared via a
reaction sequence “as shown in Method E. Thms, readily prepared substituted 4-
methylpyridazines XVIII are alkylated into substimted 2-aminocarbonyl pyridines of
formula XIX by the use of a strong base such a3 lithium diisopropylamide, sodium hydride
or DBU, followed by the addition of 4-halopyridines of formula (XIX). This method is

most usefull in those cases wherein R', R? and the pyridazine ring taken together form a.. . .

phthalszine moiety, q is 1, themhmhmpodhmZofthepyndlmmmdmd
substituent is -CON(R®),.

n
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Method B
M
1 1- Base
R N
) —_—
N
R 2 hal
CH; xx
xvil [
N
hal=F,CyBror

4-Methylpyridazines of formula XV]I] are casily prepared from acids or esters of formula
XX via a three-step procedure involving (one) cyclization with hydrazine, (two) reaction
with a dehydrating or chloginating agent such as phosphorus pentoxide or phosphorous
oxychloride and (three) addition of an nncleophile of formula IX:

R 1- Hydrazine, reflux o X
et
‘ 2- P4Og or POCly | :':
CHy M
P 3 s o 6
x

4-Halopyridines of formula XIX arc essily prepared by those skilled in the at.
Compound XIX-A in which Q is 1 and a substituent ~CO(N®); is found on position 2 of
the pyridine is obtsined from the known 2-chlorocarbonyl-4-chioro-pyridine
Irydrochloride XXI and amine XXII as follows:

xHG Tm X R8
@Jﬂ HN. s Qﬂ’*‘n‘
o a1 A’

Genersl Method F - Alternatively, the compounds of formula I-D-7-A. through I-
D-7-E in which the R', R?, M, Q' and X are defined s above are conveniently prepared via
a reaction sequence as shown in Method F. This method is especially usefull in those cases
in which B is a substituted or unsubstituted 4-pyridyl in which case XXIV is a 4-
halopyridine. Thus, readily prepared compounds of the formmula XXIII are alkylated to
yield invention compounds of formula T-D-7-A by the use of a base such as sodinm

hydride, DBU, or potassiom carbonate, followed by the addition of halogemated
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intermediates of formula XXIV. The resulting pyridazines of formula I-D-7-A are then
optionally hydrolyzed and decarboxylated by treatment with hot aqueous acid or base to
yield invention compounds of formuls I-D-7-B.
Alternstively the treatment of I-D-7-A with aqueous base such as NaOH at ambient
temperature followed by acidification yields invention compounds of structure I-D-7-C.
This acid may then be treated with a diazoalkane to yield invention compounds I-D-7-D or
with ammonia or a primary or secondary amine in the presence of a coupling agent such as
DCC (dicylohexylcarbodiimide) to yield invention compounds of structure I-D-7-E.
Method F -

LD-7-D MD-7-C HD-7-E
Intermediates of formula XXIII are prepared as follows by methods well known to those
skilled in the art. Thus readily available diesters of formmla XXVI are treated with
hydrazine in a sojtable solvent to yield a compound of the formmla XXVII. Reaction of
XXVII with a suiteble chlorinating agent such as POCh yields a 1,4-dichloropyridizine
which is then reacted with a mcleophils IX es a melt or in the presence of a suitable base
such as triethylamine or N-methylmorpholine to yicld XXVIII. See J. Chem Soc. 1948,
777-782 for « preparation of XXVIII in which M is 4-chlorophenyl, X is NH and R" and
R? taken together with the pyrazine ring is phthalazine. Alternatively a brominating agent
such ss POBr; is used and the intermedistes contain bromine rather than chlorine. 1t is
expected that snitable’ iodinating ‘agents-are-equally usefull in this process. The key
intermediate of structurc XTI is formed from XXV upon addition of Meldrum's acid

AN
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in the presence of base such as NaH, followed by ethanolysis in the presence of a base
such s tricthylamine.

XV O

|

' 0 1- POCh » "'M
“r;'?" A
ROy R’
XXVIl O 2",(” xxvai Ci

General Method G - Alternatively, the compounds of formuls I-D-8 in which the
R, R: M, X, RS and G? are defined as above are conveniently prepared via a reaction
sequence as shown in Method G. Thus the methods described in Martin, I; Anvelt, J;
Vares, L.; Kuehn, L.; Clacsson, A. Acta Chem. Scand. 1998, 49, 230-232 or those of
methods A or B above by substituting readily available pyridine-4-carboxylic ester XXITX
for 1-D are used to convert XXIX into X3X{. Reduction of the ester as described by
Martin, et al. above is next done with a mild reducing agent such as NaBH, such that the
amide substituent is left unchenged to yield alcohol XXXI. Alcohol XXXI is then heated
in s base such es DBU with chloropyridazine XXVIII to yield the invention compound
with formula I-D-8. .
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Method G
/coz — L) PR <3 ¥
{G‘)ﬂ—.ﬁ.l . SN R \\N N.go
XX ox 0 x0a ©
M
' 4
R
N
Base, heat | ﬁ
™ O tos
R! R®
N G+ | 1
| g e l‘u N.po
xxvil C 0

General Method H — Invention compounds baving formula I-D-9 in which the R!,
R:, M, X, RS, g, and G’ arc defined as above and W is a bond or —CHa- are conveniently
prepared via a reaction sequence as shown in Method H. This method is especially useful
when q is 1 and XXXII is 4-chloropyridine. Alternatively, other 4-halopyridines such as
4-flnoropyridine can be used in this process. Thus readily available 4-chloropyridines
XXXII are convertod to intermediates of formula XXXIII by using the general procedures
of methods A or B above by substituting the 4-chloropyridine for I-D. Reaction of
XXXIII with either potassium or sodium hydrogen sulfide yiclds a thiol having formuls
XXXIV. Altematively, the alcohol fimction of intermediate XXXI from method G is
converted to a Jeaving group by reaction with methanesulfonyl chloride and a suitable
base such as tricthylamine and the resultant intermediate is reacted with either potassium
or sodium hydrogen sulfide to yield a thiol having formula XXXV. RBither thiol. have
formula XXXIV or formmula XXXV is reacted with infermediste XXVIIH from method F
and a suitable base such as dilsopropylcthylamine in DMF or other suitabie solvent to

" yleld I-D-9.
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Method K
c 'S . N SH
—_— I h KHS or NaH§ R®
(Ga,“"—RN | Y (G:)”{Nj\gmft' - (G:"I'fT‘.N | I:l,R.
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- xoa © v O
M
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Base, heet R I "l
3OOV ar YKV R2 N
™ D9
R W
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General Method I - Invention compounds having formula I-D-10 in which the R?,
R% M, X, RS, q, and G* are defined as above are conveniently prepared via a reaction
sequence as shown in Method I. Thns aloobol of formmia XI from method C is reacted
with methanesulfonyl chloride in the presence of a suitable bese followed by potassium or
sodium hydrogen sulfide to yleld thiol XXXVL The thiol is then reacted with 4-
chloropyridine XXXIII from method H in the presence of a suitable base such as
tricthylamine to yield invention compound J-D-10. Analogous optionally substituted 4-

fluoropyridines may be used instead of XXXIII. Alternatively,

XI is converted to halo

intermediate of formula XXXVII by methods well known to those skilled in the art and
XXXVII is reacted with thiol XXXIV from method H to yield I-D-10. Intermediste
XXXV can also be converted to intesmediate XXXVI by treatment with KHS or NaHS.
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%” forhel =3 " sH RN,
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N SR
N
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General Method J - Invention compounds having formula I-D-11 or I-D-12 in
which the R', R, M, X, W, and G* are defined as above and a sulfoxide or sulfone within
the structure are conveniently prepared via a resction sequence as shown in Method J.
Reaction of compounds of this invention that contain a thio group either as part of a
substitvent G, G°, or G'or as part of Y as shown in the representative stracture XXXVII
can be converted to the invention compounds with a sulfoxide moiety such as I-D-11 by
treatment with one equivalent of m-chloroperbenzoic acid in methylene chloride or
chloroform (MCPBA, Synth. Commum., 26, 10, 1913-1920, 1996) or by treatment with
sodium periodate in methanol/water at betwoen 0 °C and room tempersture (J. Org.
Chbem., 58, 25, 6996-7000, 1993). The expected side products consisting of mixtures of
various N oxides and the sulfone I-D-12 can be removed by chromatography. The sulfone
1-D-12 is obtained by the use of an additional equivalent of MCPBA or preferably by use
of potassium permanganate in acetic acid/water (Bur. J. Med. Chem. Ther,, 21, 1, 5-8,
1986) or by use of hydrogen peroxide in acetic acid (Chem. Heterocycl. Compd., 15,
1085-1088, 1979). In those cases that unwanted N oxides become & significant product,
they can be converted back to the desired sulfoxides or sulfones by hydrogenation in
cthanol/acetic acid with palladium on carbon catalysts (Yakugainu Zasshi, 69, 545-548,
1949, Chem. Abatr, 1950, 4474).
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N  Oxin.1 R2 | N Odn2 R2 N
Sw o=S-w Pw
@) @) e
W, ] L]
XKVl HD-11 1012
EXPERIMENTAL:

Example 1: Preparation of 4-[4-(4-Chlorophemylamino)phthalazin-1-
yimethyl]pyridin-2-yl earboxylic acid methylamide

G\O‘NHN

N Q
NI

To & 3-necked flask charged with 1-(4-chloroeniling) 4-[(2-methyl-4-
pyridyl)methyl] phthalazine (for preparation see Novartis patent WO098/35958, 11.02.98)
(0.828 g, 2.39 mmol) in anhydrous N-methylformamide (4.8 mL) was added concentrated
sulforic acid (0.12 miL, 2.39 mmol) and iron (IT) sulfate heptahydrate (0.33 g, 1.19 mmol).
Hydrogen peroxide (0256 mL, 835 mmol; 30 wt. % solution in water) was added
dropwise to keep the intemnal temperature below 80°C. The resultant wine color reaction
was then stirred at 70°C for Sh. The reaction mixture was cooled to RT and quenched with
10% aqueous sodium hydroxide (10 mL) followed by 10% aqueous ammaonia (~100 mL).
The resultant brown precipitate was filtered through a pad of colite, and the filtrate was
extracted with 10% methanol-dichloromethane (3 x 100 mL). The combined orgmnic
phases were washed with water (2 x 50 mL) and brine (1 x 50 mL), dried over MgS0,,
filtered, and evaporated in wacuo. The crude ofl was pwified by flash column

chromatography (10% acetone-dichloromethane followed by-1:4:20 v/v methanol-acetone- -

dichloromethans). Recrystallization from methanol afforded 0.165 g (0.404 mmol, 17%
yield) of the title compound as & yellow solid. 'H-NMR (DMSO-dq) 928 (s, 1H), 8.70 (d,

a8
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J=439, 1H), 8.58 (d, J =74, 1 H), 8.49 (d, T = 5.4, 1H), 8.12 (d, J = 8.4, 1H), 7.39 t0 7.99
(m, 5H), 7.51 (&, J=5.1, 1.7, 1H), 7.38 (dd, J= 7.1, 1.9, 2H),4.67 (s, 2H), 2.75 (4, = 49,
3H); MS ES 404 (M+H)*, calc. 403; TLC (1:4:15 v/v methanol-acctone-dichloromefhane)
Rf=0.74. |

Example 2: Preparation of 4-[4-(4-Chlorophenylamino)phthalazin-1-
yimethyl]pyridin-2-yl earboxylic acid amide

‘The procedure used for the preparstion of Example 1, but replacing N-
methylformamide with formamide, was used to prepare the title compound (0.065 g, 0.167
mmol, 19% yield). 'H-NMR (DMSO-d) 9.27 (s, 1H), 8.58 (d, J = 7.6, 1H), 849 (d, ] =

4.5, 1H), 8.12 (4, J = 7.7, 1H), 8.06 (broad s, 1H), 7.90 to 8.00 (m, SH), 7.59 (broad s, 1H), .

7.53 (44, 1 =5.0, 1.5, 1H), 7.37 (d, ] = 8.7, 2H), 4.66 (s, 2H); MS ES 390 (M+H)*, cale.
389; TLC (1:4:15 v/v methanol-acetone-dichloromethane) Ry= 0.31.

Example 3: Preparstion of 1-(4-chlorophenylamine)-4-(3-
pyridylmethoxy)phthalazine .

A dry 50-mL. round-bottomed flask was equipped with a stir ber and an argon inlet.
Theo flask was charged with I-chlogo-4-(4-chlorophenylamino)-phthalazine (R. D. Haworth
and S. Robinson, J. Chem. Soc. 1948, pp.777-782) 2.00 g ~6.12 mmol), 3-pyridyl-
carbinol (Aldrich) (10.02 g, 91.85 mmol), and DBU (183 mL, ~18.7 g, ~123 mmol). The
reaction was heated at 125 C for 28 . The mixture was cooled to room temperatare and
distilled water (400 mL) was added with stirring. The aqueous phase was extracted with
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ethyl acetate (3 X 300 mL). The combined organics were dried (MgS04) and concentrated
to yield a tan solid,” which was purified by silica gel chromatography (100%
dichloromethanc -» 50% acetone/dichloromethane) to give the clean desired compound as
a white solid (1.24 g, 3.42 mmol; 56% yield). TLC (20% acetone/dichloromethane): Rf=
0.48.

Example 4: Preparation of 4-[4-(4-Chlorophenylamino)phthalaxin-1-
yloxymethyl)pyridin-2-yl carhoxylic acid methylamide

Step 1:  Prepamation of 1(4-chlorophenylamino)-4-(4-pyridyimethoxy)-
phthalazine

The general procedure used for the preparation of Example 3 was used in step 1 of
the preparation of Example 4 from 1-chloro-4-{4-chlorophenylamino)phthalezine and 4-
pyridyl-carbinol; (87% yield). TLC (20% acetone/dichloromethane): Rf=0.26.

»
IRTCRAARAL HVLITTLI A LT

DEEN OB, SShHe

The product of step 1 above (0.600 g, 1.65 was dissolved in 16.5 ml of N-methy}
formamide, The reaction was charged with concentrated sulfuric acid (0.264 ml, 4.96
mmol) followed by FeSO4-7H20 (0.115 g 0.413 mmol). The solution was stirred at
ambient temperature for 15 min then 30% wt. hydrogen peroxide/water (0.338 ml, 3.31

DrEsSen
=

40
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mmol) was added (exotherm noted). TLC analysis after 1 h indicates the reaction is 50%
done. The reaction was again charged with concentrated sulfuric acid (0.264 ml, 4.96
mmol) followed by FeSO4-7H20 (0.115 g, 0.413 mmol). To the reaction is added 6

aliquots of 30% wt. hydrogen peroxide/water (each aliquot is 0.338 ml, 3.31 mmol) over3 .

h. The opague brown reaction was stirred for 24 h at 30 C, TLC analyzis now indicates no
starting matesial is present. The reaction was quenched with saturated potassium carbonate
(100 ml) and the solids filtered off washing with water. The aqueous layer was extracted
with diethyl ether (3 X 175 ml), and the combined organics dried (MgSO4) and
concentrated to give an orange solid. The crude product was purified by silica gel
chromatography (100% dichloromethane <> 10% acetone/dichloromethane) to give the
clean desired compound as a tan solid (64 mg, 0.152 mmol; 9% yield). TLC (10%
acetone/dichloromethane): Re= 038,

Example 5: Preparation of 4-[4(4-Chlorophenylamino)phthalazin-1-
yioxymethyl]pyridin-2-yl carboxylic acid amide

The general procedure used for the preparation of Example 4 was used to prepare 5
from 1-(4-chlorophenylamino)-4-(4-pyridylmethoxy)phthalazine and formamide; (10%
yield). TLC (dichloromethane/acetone/triethylamine 7.5 : 1.0 : 0.5): Rp=0.42.

41
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Example 6: Proparation of 4-[4-(3-Bromophenylamino)phthalazin-1-
yimethyl}-pyridin-2-yl carboxylic acid methylamside
Br

o

B o

NCHa

The procedure used for the preparation of Example 1 was v<cd to prepare the title
compound (0.15 g, 0.33 mmol, 33% yield) from 1-(3-bromoaniline) 4-[(2-methy}-4-
pyridyl)methyl] phthalazine (for preparation see Novartis patent WO98/35958, 11.02.98).
TH-NMR (DMSO-d¢): 9.30 (s, 1H), 8.70 (d, J = 5.1, 1H), 8.58 (d, } = 7.7, 1H), 849 (d, J =
5.3, 1H), 8.35 (t, 1.8, 1H), 8.13 (d, J= 8.3, 1H), 7.88 1o 8.0]1 (m, 4H), 7.51 (dd, J=5.0, 1.5,
1H), 7.29 (t, T= 8.2, 1H), 7.18 (4, J = 7.7, 1H), 4.68 (s, 2H), 2.75 (d, J = 4.9, 3H); MS ES
449 (M+H)*, calc, 448; TLC (20% acetone-dichloromethane) Rf= 0.37.

Example 7: Preparstion of 4-[4-(3-Bromophenylamino)phthalazin-1-
yimethyl]-pyridin-2-y] carboxylic acid amide
Br

Oy

N o
NH

The procedure used for the preparation of Example 1, but replacing N-
methylformamide with formamide, was used to prepare the title compound (0.059 g, 0.13

- mumol, 10.6% yield) from 1-(3-bromosnilino) 4-[(2-methyl-4-pyridylymethyl}phthalezine

(for preparation sec Novartis patent W098/35958, 11.02.98). 'H-NMR (DMS0-dg) 9.31
(s, 1H), 8.58 (d, J = 7.7, 1H), 849 (d, ] = 5.3, 1H), 8.35 (s, 1H), 8.13 (4, J = 7.5, 1H), 8.05
(broad 3, 1H), 7.89 to 7.99 (m, 4H), 7.59 (broad 8, 1H), 7.53 (dd, J=5.1, 1.5, 1H), 7.29 (¢, J
= 3.0, 1H), 7.18 (d, J = 7.8, 1H), 4.68 (s, 2H); MS ES 434/436 (M-+H)* w/ 1B, calc. 433;
TLC (1:4:15 v/v methanol-acetone-dichloromethme) Rf=0.59. .- -
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Example §: Preparation of 1-(4-chlorophenylamino)4-{(2-phouyl4- 2?—7

pyridyl)methyljphthalazine

Under exclusion of sir, a mixtore of phthalic anhydride (4.38 g, 29.5 mmol) and 2-
phenyl-4-picoline (5.0 g, 29.5 mmol) was heated to 200°C. The reaction meit was stirred

at 200°C for 14h until g yellow precipitate was formed. The reaction was cooled to 100°C -

and cthanol (300 mL) was added. The resultant brown mass was refinxed in ethenol for 1h
end sopicated in a water bath to break up the compound. The precipitate was filtered and
tritursted in efbanol (100 mL) to give the title compound as  yellow solid (3.2 g 10.7
mmol, 36% yield). 'H-NMR (DMSO-dg) 12.06 (broad s, 1H), 9.04 (d, J = 1.3, 1H), 8.68
(dd, = 6.7, 13,1 H), 8.17 (d, J = 6.7, 1H), 7.79 (dd, ] = 8.0, 5.2, 2H), 7.6} to 7.64 (m,
3H), 7.45 to 7.53 (m, 4H); MS ES 300 (M+H)*, calc. 299; TLC (1:2:8 v/v methanol-
acetone-dichlaromethane) Ry= 0.32.

Step 2: Preparation of 4-[(2-phenyl-pyridinyDmethyi}-1(2H)-phthalazinane

.

A mixturc of 2-(2-phenyl-pyridin-4-ylidenc)-indan-1,3-dione (3.1 g 10.4 mmol)
and hydrazine hydrate (9.7 mL) was stirred at 130°C under argon for 5 h. The reaction
mixture was coolod and filtered.. The resultant tacky solid was dissolved in cthyl ecctate
(250 mL) and then washed with water (2 x 50 mL) and brine (1 x 50 mL). The organic

43
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layer was dried over MgSOM4, filtered, and evaporated in vacuo. Tritumation from ether
afforded the title compound as a beige solid (2.82 g, 9.0 mmol, 86% yield). 'H-NMR
(DMSO0-dg) 12.59 (broad s, 1H), 8.52 (d, J = 4.6, 1H), 8.24 (dd, J = 7.7, 1.0, 1 H), 795 to
8.03 (m, 4H), 7.78 to 7.91 (m, 2H), 7.40 to 7.49 (m, 3H), 7.21 (d, ] = 6.5, 1H), 4.39 (s,
2H); MS ES 314 (M+H)*, cale.313; TLC (1:2:8 v/v methanol-acetone-dichloromethane)
Rr=0.40.

Step 3:

A mixture of 4-chloroeniline (1.63 g, 12.76 mmol), phosphorus pentoxide (1.81 g,
12,76 mmol) and triethylamine hydrochloride (1.76 g, 12.76 mmof) was hoated and stirred
under argon at 200°C for 1.5 h or until a homogenous melt has formed. To the melt was
added 4-[(2-phenyl-pyridinyl)-methyi]-1(2H)-phthalazinone (1.0 g, 3.19 mmol) apd the
reaction mixture was stirred at 200°C for 2h. The resultant solid black mass was cooled to
100°C. Methanol (~100 mL) and water (~400 mL) were added and the reaction mixture
was sonicated until the black mass has become soluble. Dichloromethane (250 mL) was
then added to form a biphasic layer, and concentrated ammonia (~5mL) was added to
adjust the reaction to pH = 8, The organic layer was separated, and the aqueous layer was
extracted with dichloromethane (3 x 100 mL). The combined organic layers were dried
over NaySO,, filtered, and concentrated. Purification by flash column chromatography
(15% acetone/ dichloromethane) yielded 125 g (2.96 mmol, 93% yield) of the title
compound as a beige solid. '"H-NMR (DMSO-d¢) 9.26 (s, 1H), 8.57 (d, J = &1, 1H), 849
(d, 1=4.9, 1K), 8.19 (d, J = 8.2, 1H), 7.89 to 8.02 (m, 7H), 7.36 to 748 (m, SH), 7.20 (dd,
J =50, 1.3, 1H), 4.60 (s, 2H); MS ES 423 (M+H)*, calo.422; TLC (20% acetone-
dichloromethane) Rf= 0.29.

Examplo 9: Preparation of 1-[4-(4-pyridyloxy)phenylamino]-4-(4-

A mixture of 1-cbloro-4-(4-pyridylmethyphthalezine (for preparation sec Novartis

30 patent WO98/35958, 11.02.98) (0.540 g, 2.11 mmol) and 4-(4-sminophenoxy)pyridine

4

X
125
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(1.18 g, 6.33 mmol) in anhydrous 1-butanol (8.4 mL) was stirred under argon at 130°C for
18h.. The reaction mixture was quenched with sxturated aqueous potassium carbonate (~50
mL) and then extracted with dichloromethane (3 x 100 mL). The combined organic phases
were dried over MgSO,, filtered, and concentrated. Purification by flash column
chromatography in 7: 11: 2 v/v scetone-dichloromethane-methanol provided the title
compound as an oil (0.340 g, 0.84 mmol, 40% yield). 'H-NMR (DMSO-dg) 9.26 (s, 1H),
8.58 (d, ) = 8.3, 1H), 8.41 to 8.44 (m, 4H), 8.10 (d, J = 8.2, 1H), 7.90 to 8.03 (m, 4H), 7.30
d,J =59, 2H), 7.17 (d, ] = 9.2, 2H), 6.91 (d, J = 5.8, 2H), 4.56 (s, 2H); MS ES 406
(M+H)T, cale. 405; TLC (1:7:12 viv m:thml-cm-d:chl}mmeﬁme) Rf=10.08.

Example _ 10: Preparstion of 1-(indan-S-ylamino)-4-(4-

pyridylmethyl)phthalazine
O

N
N

The procedure used for the preparation of Example 9 was used to prepare the title
compound (0.06g, 0.17 mmol, 43% yicld) by substituting S-amincindane for 4-(4-
aminophenoxy)pyridine. 'H-NMR. (DMSO-dg) 9.01 (s, 1H), 8.56 (d, J = 7.2, 1H), 842
(dd, J = 43, 1.4, 2H), 8.05 (4, ] = 8.6, 1 H), 7.85 to 7.95 (m, 3H), 7.56 (dd, J = B3, 2.0,
1H), 7.28 (dd, J = 4.3, 1.4, 2H), 7.16 (d, J = 8.1, 1H), 4.54 (s, 2H), 2.79 10 2.89 (m, 4H),
1.96 to 2.07 (m, 2H); MS ES 353 (M+H)*, calc. 352; TLC (3:17:80 v/v methanol-scetone-
dichloromethanc) Re= 0.20.

~

0o
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Example 1): Preparation of 4{4(4-Chlorophenylamino)phthalarin-1-
yimethyl]pyridin-2-yl carboxylic acid methylamide dihydrochloride .

~ 2N

A 50 mL, round-bottomed flask was equipped with a stir bar. To the fiask was
added BAY 50-9193 (250 mg, 0.62 mmol) in hot MeOH (10 mL). HCI in MeOH (3.8 N)
was added dropwise until solution was pH 2. The solution was concentrated to half-
volume by rotary ovaporation. Ether was added until the solution became cloudy. The
solution was cooled to RT before filtering. The orange solid was washed with 2:1
ether:McOH (5 mL) followed by ether (5 mL). The solid was dried under HV overnight at
50 °C. Desired compound (61mg, 0.13 mmol, 21% yicld): m.p. 255 °C (dec.); '"H NMR
(DMSO-ds) 8.93-8.96 (m, 1H), 8.73-8.74 (m, 1H), 8.53 (d, J=5.3, 1H), 8.37-8.40 (m, 1H),
8.20-8.23 (m, 2H), 8.04 (s, IH), 7.55-7.67 (m, SH), 4.77 (s, 2H), 2.76 (d, J = 4.6, 3H); ES
MS (M+H)'= 404; TLC (dichloromethane-acetone, 90:10): Rf = 0.44; Anal calc'd.
CnHpNsOCK'0.5H;0. C 54.39, H 4.36, N 14.42, Cl 21.89; found C 54.39, H 437, N
14.30, C120.17. '

Example 12: Preparation of 4-[4-(4-Chlorophenylamino)phthnlszin.1-
yimethyl]pyridin-2-yl carboxylic acid methylamide dimethanesulfonate

A 50 mL, round-bottomed. fiask was. equipped-with a stir bar.. To the fiask- was --

added BAY 50-9193 (250 mg, 0.62 mmol) in hot MeOH (10 mL). Methanesulfonic acid
(90 pL, 1.24 mmol) was added to solution. The solution was concentrated to half-volumeé

46
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by rotary evaporstion. Ether was added until the solution became cloudy. The solution
was cooled to 0 °C before filtering. The yellow solid was washed with ether (S mL). - The
solid was dried under HV ovemight at 50 °C. Desired compound (309 mg, 0.52 mmol,
84% yield): m.p. 245-249 °C; 'H NMR (DMSO-dy) 8.82 (dd, J = 1.8, 5.2, 1H), 8.72-8.76
(m, 1H), 8.54 (d, /= 5.1, 1H), 8.39-8.42 (m, 1H), 820-8.27 (m, 1H), 8.04 (s, 1H), 7.55-
7.65 (m, SH), 4.75 (s, 2H), 2.76 (d, /= 4.7, 3H), 2.33 (s, 6H); ES MS: (M+H)"=404; TLC
(dichloromethape-acetone, 90:10): Rf = 0.45; Anal cale’d CayHasN;078:CI'0.6H,0 C
4757, H 4.51, N 11.56, C1 5.85, S 10.58%; found C 47.57, H 4.50, N 11.43, C1 5.88, S
10.88.

Example 13: Preparation of 4-[4-(4-Chlorophenylamino)phthalazin-1-
yimethyllpyridin2-yl carboxylic acid amide dihydrochloride

A 50mL, round-bottomed flesk was equipped with a stir bar. To the flask was
added BAY 50-9323 (250 mg, 0.16 mmol) in hot MeOH (10 mL). HCI in MeOH (3.8N,
~2 mL) was added dropwise until solution was pH 2. The solution was concentrated to
haif-volume by rotary evaporation. Ether was added until solution became cloudy. The
solution was cooled to RT before filtering. The orange solid was washed with 2:1
ether:MeOH (~5 mL) then ether (~5 mL). Solid was dried in vecunm oven overnight at 50
°C. Desired compound (34 mg, 0.073 mmol; 11% yield); mp = 180-198 °C; 'H NMR
(DMS0-dy) 9.00-5.03 (m, 1H), 8.54 (d, J =5.2, 1H), 8.37-8.41 (m, 1H), 8.20-8.23 (m, 1H),
8.09 (s, 1H), 8.05 (s, 1H), 7.62 (dd, J =7.7, 25, 6H), 4.78 (s, 2H); ES MS (M-+H)"= 390;
TLC (dichloromethane-acotone, 95:5); Re= 0.44; Ansl. Cale for CoHyyNsOClL. C 54.51,
H3.92,N 15.13, C1 22.98, found C 5431, H4.03,N 13.93, C1 22.72.

Examplc 14: Preparation of 4-[4-(4-Chlorophenylamine)phthalarin-1-
yhmethyllpyridin-2-yl earboxylic acid amide dimethanesulfonate

Q23
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A 25 mL, round-bottomed flask was equipped with a stir bar. To the flask was
added BAY 50-9323 (250 mg, 0.64 mmol) in hot MeOH (8 mL). Methanesulfonic acid
(93 pL, 1.28 mmol) was added to solution. Ether was added wntil the solution became
cloudy. Solution was cooled to 0 °C before filtering. The yellow solid was washed with
ether (5 mL). The solid was dried under HV overnight at 50 °C. Desired compound (382
mg, 0.66 mmol, 99% yield): m.p. 156-161 “C; "H NMR (DMSO-d;) 8.82 (dd, J=2.0, 5.5,
1H), 8.55 (d, J=4.5, 1H), 8.39-8.42 (m, 1H), 8.22-8.25 (m, 2H), 8.09 (s, 1H), 8.04 (s, 1H),
7.57-7.65 (m, SH), 4.75 (s, 2H), 2.32 (s, 6H); ES MS: (M+H)'= 390; TLC
(dichloromethane-acetone, 90:10): Rf = 0.18; Anal. cale’d CnHaNsO:S,CI'1SH,O C
45.38, H 4.46, N 11.50, C15.82, S 10.53; found C 45.38, H 428, N 11.27, C1 5.85, S 10.93.

Ezample 15: Preparation of 4-[4-(4-Chlorophenylamino)phthalexin-1-
yloxymethyljpyridin-2-yl carboxylic acid amide dilydrochloride

5 -

)
N7 e

o

A 50mL, round-bottomed flask was equipped with a stir bar. To the flask was
added BAY 50-9644 (300 mg, 0.74 mumol) in hot EtOH (10 mL). HC] in MeOH (3.8N, ~2
mL) was added dropwise uatil sohution was pH 2. The solution was concentrated to half-
volume by rotary evaparation. Ether was added until solution became cloudy. The solution
was cooled to RT before filtering. The yellow solid was washed with ether (~5 mL) The
solid was dried in vacunm oven overnight at 50 °C. Desired compound (320 mg, 0.67
mmol; 91% yield); mp = 143-145.2 °C; 'H NMR (DMSO0-d;) 11.87 (s, 1H), 9.18 (d, J
=8.8, 1H), 8.66 (d, 1 ~5.2, 1H), 8.40 (d, J=8.8, 1H), 8.18-8.30 (m, 4H); 7.77 (dd, T =1.3, §,
1H), 7.74 (s, 1H); 7.55-7.75 (m, 4H), 5.65 (s, 2H); ES MS (M+H)"= 406; TLC

(dichlorometiume-soctone, 95:5); Re= 0.184; Ansl. Calo for- CpyHiiNsO;Clye0 SH0'C' ° -

51.07, H 4.02, N 14.18, C1 21.53, found C 51.07, H 4.13, N 14.77, C1 20.42,

46>
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Exsmple _16: Preparation of 4[4 (4-Chlorophenylamine)phthalazin-1-
yloxymethyl]pyridin-2-yl carbexylic acid amide dimethanesuifonate

A 50mL, round-bottomed flask was equipped with a stir bar. To the flask was
sdded BAY 50-9644 (300 mg, 0.74 mmol) in hot B1OH (10 mL). Methanesulfonic acid
(0.1 mL, 1.48 mmo!) was added to solution. The solution was concentrated to half-volume
by rotary evaporation. Ether was added until solution became clondy. The solution was
cooled to RT before filtering. The yellow solid was washed with ether (~5 mL). The solid
was dried in vacuum oven overnight at 50 °C. Desired compound (393 mg, 0.66 mmol;
89% yield); mp = 75-80 °C; "H NMR (DMSO-dg) 11.23 (s, 1H), 8.81 (d, J =9.2, 1H), 8.67
(d, Y=4.8, 1H), 8.43 (d, J =92, 1H), 8.24-8.32 (m, 2H), 8.18 (s, 1H), 8.17 (s, 1H), 7.78 (dd,
J=1.5, 5.1, 1H), 7.74 (s, 1H), 7.59 (dd, ] =9.0, 18.9Hz, 4H), 5.66 (s, 2H), 2.37 (s, GH);
MS (M+H)'= 406; TLC (dichloromethane-acetone, 95:5); Rp= 0.195; Anal. Cak for
CxHaN;O4S;Cle]1 6H,0 C 44.06, H 437, N 11.17, Cl 5.65, S 24.51, found C 44.06, H
4.35,N 11.18, C15.74, S 10.64.

Example 17: Preparation of 1-(4-chlorophenylamino)-4-{5-(4-pyridyl)-1H-
1,2 4-triazolyl-3-yithiolphthalezine
Neg

v
: :"u
“*«Hrc"
Amhmﬁldm«mwmmmmmwm(&n

Haworth and S. Robinson, J. Chem. Soc. 1948, pp.777-782) (275 mg: 0.84 mmol), 5-(4- -
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pyridyl)—1H-1,2 4-trinzole-3-thiol (303 mg, 1.67 mmol), diisopropylethylamine (3 ml)
and dimethylformamids (3 mI) was heated at 100 °C under argon for 15 hr. The resultant
product residue was dissolved in cthyl acetate and the resultant solution was washed with
watcr and brine, died over magnesium sulfite and then evaporated in vacuo. The residue
of crude product was purified by chromatography on silica gel using 4% methanol in
methylene chloride to yield 29 mg of pure title compound, R 0.36 (10% methanol in
methylene chloride).

Esample 18: Preparation of 1-4-isopropylphenylamino)4-{5-(4-pyridyl)-1H-

1,2,4-trinzoly}-3-ylthio]phthalazine
o
[ :[ :".‘
N
ey
1)
NN
Using the method of example 17 and 1-chloro-4-(4-
isopropylphenylamino)phthalazine (250 mg, 0.84 mmol) rather than 1-chloro-4-(4-
chlorophenylamino)phthalszine hydrochloride yielded 21 mg of the pure title compound,
Rr0.28 (10% methanol in methylens chloride).

Example _ 19: Preparation of 1-(4-chlorophenylamino)-4-(4-

pyridylsefonyl)phthalazine HN’O’G

o

1-Chloro-4-(4-chloropbenylamino)-phthalazine (R. D. Haworth and S. Robinson, J.

Chem, Soc. 1948, pp.777-782) .(2.00 .g; ~6.12 mmol) can be melted together with ‘one"

equivalent of 4-mercaptopyridine at about 140 °C for about 10-30 min. to yield a residue

which is dissolved in cthyl acetats, washed with aqueous sodium carbonate and then’

50
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evaporated in vacuo. The residue can be purified by chromatography on silica gel using a
gradient of pure methylene chloride to 50% acetone in methylene chloride to yield pure 1-
(4-chlorophenylamino)-4-(4-pyridyhthio)phthalezine. The intermediate thioether can be
stirred as a solution in acetic acid as 30% aqueous hydrogen peroxide is added in small
poctions until TLC analysis indicates that all starting material has been consumed. The
crude product is isolated by dilution with ethy! acetate, washing with aqueous carbonate
solution to remove acetic acid and evaporation /2 vacuo, Pure invention compound can be
obtained by chromatography on the residue on silica gel using methylene chloride/acetone
gradients. __

Exsmple  20: Preparation of  1-{4-chlorophenylamino)4-(4-

pyridylsufinyl)phthalazine
oy
HN

O

Following the general procedure of Proudfoot, ct al. (/. Org. Chem. 58, 6996-700,
1993), 1-(4-chlorophenylamino)-4-(4-pyridylthio)phthalazine from example 19 can be
stirred with one equivalent of sodium periodate in methanol/water for several days at room
temperature to yicld the title compound which can be isolated in pure form by
chromatography on silica gel using methylene chloride/methanol gradients.

Example _ 2]: Preparation of 1-{4-chlorophenylamine)-4-(4-

o .

Step 1: To a jixture of 3,6 dibromo-pyridazine (500 mg, 2.10mmol, for

preparation see Pwdrali et al.; J.Org. Chem.; 23, 1958; 778) and 4-pyridylcarbinol (229 mg, .

2.10 mmol) in ankydrous tetrabydronfuran (10 mL) at 0 °C under argon was added sodium
51 .
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bydride (302 mg, 12.6 mmol). The reaction mixture was wirmed up to RT and then was
stirred at 50 °C under argon for 6h. ARer cooled to 0 °C, the resultant orange mixture was
diluted with ethyl acetate (20 mL) and then excess sodium hydride was quenched by water
until no bubble occurred. The organic Iayer was collected and washed by brine ( 3 x 10
mL) and dried over anhydrons NaySO4, filtered , and évaporated in vacuo, which afforded
400 mg (1.50 mmol, 71% yield) of 1-bromo-4-(4-pyridylmethoxy)pyridazine as an oil. The
crude product was pure enough to camied out next step reaction without further
pirification. 1H-NMR (McOH-dy) 8.52-8.54 (m, 2H), 7.80 (d, 1H), 7.52-7.54 (m, 2H),
725 (d, 1H), 5.60 (s, 2H); MS LC 266 M:+,269 (M+3H)+, cacl. 266; TLC (3:2 viv ethyl
acetate-hexanes) Ry= 0.20.

Step 2: To 1-bromo-4-(4-pyridylmethoxy)pyridazine (50 mg, 0.19 mmol) in
toluene (3 mL) was added 4-chloroaniline (29mg, 0.22mmal), cetalytical amount of (R )
— (H)2,2’-bis(dipbenyl phosphino)-1,1’-binaphthyl (1mg), tris{ dibenzylideneacetone)-
dipalladium(0) (0.6 mg) and sodium t-butyloxide (26 mg, 0.27mmol). The reaction
mixture was heated at 80 °C for 12h under argon. The resction mixtare became deep
brown upon hesting. The mixturo was cooled to RT, difuted with ethyl acetate (10 mL),
washed by brine and the organic layer was dried over Na2SO4., and the solvent was
evaporated iz vacuo. The crude mixture was purified by prepamtive thin layer plate to
afford the title compound (6 mg, yield 10%). 1H-NMR (MeOH-d), 8.51 (d, 2H), 7.61(d,
2H) 7.52(dd,2H), 7.15-7.25(m,4H), 5.49(s,2H); MS ES 313 (M+H)", 315 (M+3H)", 316
(M+4H)", calc. 312; TLC (5:95 v/v methanol-methylene chloride) Rf=0.2.

Exmmple  22: Preparation of 1-(indan-5-ylamino)-4-(4-
pyridylcyanomethyl)phthalazine

Step 1: 4-Pyridylacetonitrile hydrochloride (5.00 g, 32.3 mmol) in 40 mL of THF
was sonicated for 10 min, and the mixture was added to 10 mI THF solution of NaH (1.55
g, 64.7 mmol) using dripping fimnel while the temperature was kept below 15 °C. After the
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addition, the mixture was cooled to 0 °C and 1,4-dichlorophthalazine (3.22 g, 24.3 mmol)
was added to the mixture. The mixture tumed into red instantly. The reaction was
continued for another 4 brs, and the mixture was poured in cold NH,Cl solution. The
resulting red solid was filtered, washed with HO, and dried to give 4.4 g of 1-chloro-4-(4-
pyridylcyanomethyl)phthalazine (65%); mp 265 °C (dec); "H NMR (CDCls) § 6.00 (s, 1
H), 7.39-8.60 (m, 8 H); LC/MS MH" 281 4.

Step 2: A mixture of 1-chloro-4-(4-pyridylcyanomethyl)phthalazine (570 mg, 2.03
mmol) and S-aminoindan (320 mg, 2.40 mmol) in 20 mL of n-butanol were refluxed for 10
hrs. The solvent was evaporated under reduced pressure and the solid was dissolved in 50
mL of dichloromethane and washed with 4 M KOH solution and H;0. The organic layer
was soparated and dried (MgSO4). The product (420 mg, 55%) was purified by prep TLC
on silicon gel using EYOAc/MeOH (20:1) as the eluent. R, 0.7; mp 122-123 °C; 'H NMR
(CD;0D) § 2.15 (m, 2 H), 2.85 (m, 4 H), 7.20-8.60 (m, 12 H); LC/MS MH" 378.4.

Example 23:  Preparation of  1-(benzothinzol-6-ylamino)4-(4-
pyridyleyanomethyl)phthslazine

The pracedure used for the preparation of Example 22 was used to prepare the title
compound by substituting 6-aminobenzothiazole (360 mg, 2.40 mmol) for S-aminoindan
snd  1-chloro-4-(4-pyridylmethyD)phthalazine (for prcparation see Novartis patent
WO098/35958, 11.0298, 520 mg 203 mmol) for Il-chioro-4-(4-
pyridylcyanomethyl)phthalazine. Pure product had the characteristics: mp 163-164 °C; R,
0.6 (BtOAc:MeOH = 20:1); 'H NMR (CD;0D) 5 4.65 (s, 2 H), 7.38 (s, 2 H), 7.96 (m, 5
H), 8.40 (s, 2 H), 8.49 (m, 2 H), 8.82 (s, 2 H), 9.11 (s, 2 H); LC/MS MH" 3704.

#?
7
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Biological Protocols and In vitro Test Data

KDR Assay:

The cytosolic kinase domsain of KDR kinase was expressed as a G6His fusion
protein in S insect cells. The KDR kinase domain fusion protein was purified over a
Ni++ chelating column Ninety-six well ELISA plates were coated with 5 pg
poly{Gh;Tyr]) (Sigma Chemical Co., St Louis, MO) in 100 pl HEPES buffer (20 mM
HEPES, pH 7.5, 150 mM NaCl, 0.02% Thimerosal) at 4° overnight. Before use, the plate
was washed with HEPES, NaCl buffer and the plates were blocked with 1% BSA, 0.1%
Tween 20 in HEPES, NaCl buffer.

Test compounds were serially diluted in 100% DMSO from 4 mM to 0.12 uM in
half-log dilutions. These dilutions were further diluted twenty fold in H20 to obtain
compound solutions in 5% DMSO. Following loading of the assay plate with 85 ul of
assay buffer (20 mM HEPES, pH 7.5, 100 mM KCl, 10 mM MgChL, 3 mM MnCl,, 0.05%
glycerol, 0.005% Triton X-100, 1 mM -mercaptoethanol, with or without 3.3 uM ATF), 5
ul of the diluted compounds were added to a final assay volume of 100 pl. Final
concecatrations were between 10 pM, and 0.3 oM in 0.25% DMSO. The assay was
initiated by the addition of 10p1 (30 ng) of KDR kinase domain.

The assay was incubated with test compound or vehicle alone with gentle agitation
at room temperature for 60 minutes. The wells were washed and phosphotyrosines (PY)
were probed with an anti-phosphotyrosine (PY), mAb clone 4G10 (Upsiate
Biotechnology, Lake Placid, NY). PY/snti-PY complexes were detected with an anti-
mouse IgG/HRP conjugate (Amersham International plc, Buckinghamshire, England).
Phosphotyrosine was quanfitated by incubating with 100 pl 3, 3°, 5, §
tetramethylbenzidine solution (Kitkegaard and Perry, TMB Microwell 1 Component
peroxidase substrate). Color development was arrested by the addition of 100 pl 1% HCI-
based stop solution (Kirkegaard and Perry, TMB 1 Component Stop Solution).

Optical densities were determined spectrophotometrically at 450 nm in a 96-well
plate reader, SpectraMax 250 (Molecular Devices). Background (no ATP in assay) OD
values were subtracted from all ODs and the percent inhibition was calculated according
to the equation:

% Inhibition = (OD(vehigle co D! compound)) X
OD(vehicle control) — OD(no ATP added)

54
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The ICsy values were determined with u least squares analysis progmm using
compound concentration versus percent inhibition. Compounds that have ICgy < 100 nM
in this assay inchude those of Examples 1, 2, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16 and 23.
Compounds that have ICs values between 100 nM and 1,000 nM include those of
examples 8, 9 and 22. Those that have measured ICsp values > 1,000 M include those of

examples 3, 17, 18 and 21.

mechanistic agsay-Inhihition of 373 KDR phosphorylation:

NIH3T3 cells expressing the full length KDR receptor were grown in DMEM
(Life Technologies, Inc., Grand Island, NY) supplemented with 10% newbom calf serum,
low glacose, 25 mM /L sodium pyravate, pyridoxine hydrachloride and 0.2 mg/ ml of
G418 (Life Technologics Inc., Grand Island, NY). The cells were maintained in collagen
I-coated T75 fiasks (Becton Dickinson Labware, Bedford, MA) in a humidified 5% CO2
stmosphere st 37°C.

Fifteen thousand cells were plated into each well of a collagen I-coated 96-well
plate in the DMEM growth mediom. Six hours Iater, the cells were washed and the
medium was replaced with DMEM without serum. After overnight culture to quiesce the
cells, the medium was replaced by Dulbecco’s phosphate-buffered saline (Life
Technologies Inc., Grand Island, NY) with 0.1% bovine albumin (Sigma Chemical Co., St
Louis, MO). After adding various concentrations (0-300 nM) of test compounds to the
cells in 1% final concentration of DMSO, the cells were incubated at room tempersture
for 30 minutes. The cells were then treated with VEGF (30 ng / mi) for 10 minutes at
room temperature. Following VEGF stimulstion, the buffer was removed and the ceils
were lysed by addition of 150 ul of extraction buffer (50 mM Tris, pH 7.8, supplemented
with 10% glycerol, 50 mM BGP, 2 mM EDTA, 10 mM NaF, 0.5 mM NaVO4, and 0.3%
TX-100) at 4°C for 30 minutes. i

To assess receptor phosphorylation, 100 microliters of each ccll lysate was added
to the wells of an ELISA plate precoated with 300 ng of antibody C20 (Santa Cruz
Biotechnology, Inc., Santa Cruz, CA). Following a 60-mimute incubation, the plate was
washed and bound KDR was probed for phosphotyrosine using an anti-phosphotyrosine
mADb clane 4G10 (Upstate Biotechnology, Lake Placid, NY). The plate was washed and
wells were incubated with anti-mouse IgG/HRP conjugate (Amersham International plo,
Buckinghamshire, England) for 60 minutes. Wells were washed and phosphotyrosine was

2%
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quantitated by addtion of 100 pl per well of 3,3’.5,5" tetramethylbenzidine (Kirkegaard
end Perry, TMB Microwell 1 Component peroxidase substrate) solution. Colar
development was amrested by the addition of 100 pl 1% HCI based stop solution
(Kirkegaard and Perry, TMB 1 Component Stop Solution).

Optical densities (OD) were determined spectrophotometrically at 450 nm in a 96-
well plate reader (SpectraMax 250, Molecular Devices). Background (no VEGF added)
OD values were subtracted from all ODs and percent inhibition was calculated according

OD(VEGF eont:ol) OD(no VEGF ndded)

IC50s were determined with a least squares analysis program using compound
concentration versus percent inhibition. Compounds that have ICse <20 nM in this assay
include those of Examples 2, 6, 7, 11, 15 and 16. Compounds that have ICs values
between 20 nM and 50 nM include those of examples 1, 4, §, 8, 10, 12, 13 and 14. Those
that have measured ICyg values > 50 nM include those of examples 9 and 21.

Moatrigel® Anglogenesis Model:

Preparstion of Matrigel Plugs and in vivo Phase: Matrigel® (Collaborative
Biomedical Products, Bedford, MA) is a basement membrane extract from a murine tumor
composed primarily of laminin, collagen IV and heparan sulfate proteoglycin. It is
provided as a sterile liquid at 4° C, but rapidly forms a solid gel at 37° C.

Liquid Matrigel at 4° C was mixed with SK-MEL2 human tumor cells that were
transfected with a plasmid containing the murine VEGF gene with a seloctable marker.
Tumor cells were grown i vitro under selection and cells were mixed with cold liquid
Matrigel at a ratio of 2 X 10° per 0.5 mL  Onc half milliliter was implanted
subautaneously near the abdominal midline using a 25 gauge needle. Test compounds
were dosed as solutions in Ethanol/ Cremaphor EL/saline (12.5%:12.5%:75%) at 30, 100,
and 300 mg/kg po once daily starting on the day of implantation. Mice were enthanized 12
days post-implantetion and the Matrigel pellcts were harvested for analysis of hemoglobin
content.

Hemoglobin Assay: The Matrigel pellets were placed in 4 volumes (w/v) of 4° C
Lysis Buffer (20mM Tris pH 7.5, ImM EGTA, 1mM EDTA, 1% Triton X-100 [EM

56
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Science, Gibbstown, N.J.J, and complete, EDTA-frec protease inhibitor cocktail
[Mannheim, Germany]), and homogenized at 4°C. Homogenates were incubated on ice
for 30 minutes with shaking and centrifuged st 14K x g for 30 mimmes at 4° C.
Supmumm&nedwchﬂedmmﬁlgembumdmdu4'0for
hemoglobin assay.

Mouse hemoglobin (Sigma Chemical Co., St Louis, MO) was suspended in
autoclaved water (BioWhittaker, Inc, Walkersville, MD.) at 5 mg/ ml. A standard curve
was generated from 500 micrograms/ml to 30 micrograms/ml in Lysis Buffer (see above).
Standard curve and lysate samples were added at 5 microliters /well in duplicate to a
polystyrene 96-well plate. Using the Sigma Plasma Hemoglobin Kit (Sigma Chemical
Co., St. Louis, MO), TMB substrate was reconstituted in 50 mis room temperature acetic
acid solution. One hundred miczoliters of substrate was added to each well, followed by
100 microliters /well of Hydrogen Peroxide Solution at room temperature. The plate was
incubated at room temperature for 10 minutes.

Optical densities were determined spectrophotometrically st 600 nm in & 96-well
plate reader, SpectraMax 250 Microplate Spectrophotometer System (Molecular Devices,
Sunnyvale, CA). Background Lysis Buffer readings were subtracted from all wells.

Total sample hemoglobin content was calculated according to the following
equation:

Total Hemoglobin = (Sample Lysate Volume) x (Hemoglobin Concentration)

The average Total Hemoglobin of Matrigel ssmples without cells was subtracted
from each Total Hemoglobin Matrigel sample with cells. Percent inhibition was
calculated according to the following equation:

(Amge Total choglobm Non-Treated Tumor Lysa!u)

Both examples 1 and 2 showed significant activity in this assay at 30, 100 and 300
mg/kg po =id with > 50% inhibition of total hemoglobin content of the Matrigel samples
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Other embodiments of the invention will be apparent to the skilled in the art from a
consideration of this specification or practicc of the invention disclosed herein, It is
intended that the specification and examples be considered as exemplary only, with the
true scope and spirit of the invention being indicated by the following claims.
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WE CLAIM:

1. A compound having the generalized structural formula

x—(cn‘,_F-@—e‘)‘r .'
N R!
S A

wherein

R'and R?:
i) independently represent H or lower alkyl;
ii) together form a bridge of structure

—é\e‘)..

iif) together form a bridge of structure

R

wherein binding is achieved via the terminal carbon stoms; or
iv) together form a bridge of structure
T‘\;'
r—=rp
wudnmwmmmfmnmuommmcn,mq_ﬁm
is achieved via the terminal atoms; and
wherein

mis 0 or an intoger 1 — 4; and

G is a substituent independently sclected from the group consisting of
e N®"::
s -NR'CORS;
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halogen;

alkyt;

cycloalkyl;

lower alkenyl;

lower cycloalkenyl;

halogen-substituted alkyl;

amino-substituted alkyl;

N-lower alkylamino-substituted alkyl;
N,N-di-lower alkylamino-substituted alkyl;
N-lower alkanoylamino-substituted alkyl;
hydroxy-substituted alkyl;

cyano-substituted alkyl;

carboxy-substituted alkyl;

lower alkoxycarbonyl-substituted alkyl;

phenyl lower alkoxycarbonyl-substituted alkyl;
halogen-substituted alkylamino;
amino-substituted alkylamino,

N-lower alkylamino-substituted alkylamino;
N,N-di-lower alkylamino-substituted alkylamino;
N-lower alkanoylamino-substituted alkylamino;
hydroxy-substituted alkylamino;
cyano-substituted alkylamino;
carboxy-substituted alkylamino;

lower alkoxycarbonyl-substitated alkylamino;
phenyl-lower alkoxycarbonyl-substituted alkylamino;
-OR‘;

-SR%

-S(O)RS;

-S(O%R%,

halogenated lower alkoxy;

halogenated lower alkyithio;
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o optionally substituted heteroaryl;

o optionally substituted saturated heterocyclyl;
« optionally substituted peartially unsaturated heterocyclyl;
e -OCO:R%;

e optionallysubstituted heteroarylslkyl;

e optionally substituted heteroaryloxy;

o -8(O)y(optionally substitutcd heteroaryl);

» optionally substituted heteroarylalkyloxy;

e -S(O)y(optionally substituted heteroarylalkyl);
e -CHO;

* -OCONR%:;

e -NR'COR®;

s NR'CONR®),

R} is H or lower alkyl;
R® is independently selected from the group consisting of _ .

. B
s alkyl;
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¢ optionally substituted aryl;
¢ optionally substituted aryl Jower alkyl; and

R* is H, halogen, or lower alkyl;
pis0,1,0r2;
X is selected from the group consisting of O, S, and NH;

Y is selected from the group consisting of
. 4 0x-S(0)y~(5-membered heteroaryl)-{CR*),;
o {CRDCGHRYMCRY);
wherein
n and s are each independently 0 or an integer of 1 —-2; and
G* is selected from the group consisting of -CN, -CO;R’, -CONR®); , and
~CH;N(R®), ;
o -O-CHr;
e« -5(0);
* 5(0);
e SCHxr:
» -S(O)CHr-;
o -S5(0)%CH:z-;
» -CH;S(0)-;and
o -CH:S(On
A and D independently represent N or CH;
B and E independently represent N or CH;
L represents N or CH;
with the provisos that
a) the total mumber of N atoms in the ring containing A, B, D, E, end L is 1, 2, or
3;and .
b) when L represents CH, at least ono of A and D is an N stom;
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qis0,1,0r2;

@ is selected from the group consisting of

lower alkyl;

"NR*COR%;

carboxy-substituted alkyl;

lower alkoxycarbonyl-substituted alkyl;
-OR%,

SRS

-S(O)R%;

-S(O)R;

-OCORS;

™Y
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3 is a ring selected from the group consisting of
o wyl
e pyridyl; and
o cycloalkyl;

q" represents the pumber of substituents G* on ring Jand is 0, 1,2, 3, 4, or 5, and
G* moieties are selected from the group consisting of

o NRY;

e -NR'COR®;

» halogen;

s alkyl;

¢ cycloalkyl;

o lower alkenyl;

¢ lower cycloalkenyl;

e halogen-substituted alkyl;

» amino-gubstituted alkyl;

o N-lower alkylamino-substituted alkyl;

* N,N-di-lower alkylamino-substituted alkyl;

» N-lower alkanoylamino-substituted alkyl;



®
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e -OCON®R®);;

s -NR'CO:RS;

e -NR’CON(R®),

o fused ring-forming bridges attached to and connecting adjacent positions of
ring J, said bridges having the structures:

W

ﬂ’T’ -
wherein
each T* independently represents N, CH, or CG*%
T represents 8, O, CR*'G*, C(R"Y);, or NR’; and
binding to ring J is achieved via terminal stoms T and T%;

)

b)

each T independently represents N, CH, or CG*;
with the proviso that a maximum of two bridge atoms T* may be N ;
and
binding to ring J is achieved via terminal stoms T% and
©)

each T, T, and T independently represents O, 8, CR‘G*, CRY);, or
NR’; end
binding to ring J is achieved via terminal stoms T* or T% ;
with the provisos that:
i) when one T*is O, 8, or NR?, the other T* is CR*G* or C®*); ;
if) a bridge comprising T* and T® atoms may contain a maxirmum of
two hoteroatams O, S, or N; and

66
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jii) in & bridge comprising T° and T® atoms, when one T* group and
ooe T group are O atoms, or two T groups are O atoms, said O
atoms are separated by at least one carbon atom;

5  and with the further provisos that:
-in@', G, G*, end G*, when two groups R® are cach alkyl and located on the same
N atom they may be linked by a bond, an O, an S, or NR? to form a N-containing
heterocycle of S — 7 ring stoms; and

10 ~ when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to S substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-
substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated
lower alkyl, hydroxy, lower alkoxy, lower alkyithio, halogenated lower alkoxy,

15 halogenated lower alkyithio, lower alkanoyloxy, -CO;R’, -CHO, -CH;OR’, -
OCO;R?, <CON(R%)z, -OCO N(R®)z, -NR*CON(R®),, nitro, amidino, gusnidino,
mevcapto, sulfo, and cysno; '

or & pharmaceutically acceptable salt or prodrug thereof,

20 2. A compound having the-generalized structural formula

N—(CHa)
- Q*
wherein
Rl and R?:

i) together form a bridge of structare

25 G )m

whexein binding is achieved via the terminal carbon stoms; or
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if) together form a bridge of structure

-rl
\ N

ot
wherein one of the ring members T' is N and the others are CH, and binding is

achieved via the texminal stoms; and -
whercin

mis 0 or an integer 1 - 2; and
G' is a substituent independently selected from the group consisting of

* -N®R:;
e -NR'CORf;
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e -CONRY;;

¢ -NO;;

» -CN;

* optionally substituted heteroarylatkyl;

e optionally substituted heteroaryloxy;

» -S(O)(optionally substituted heteroaryl);

» optionally substituted heteroarylalkyloxy;

o -5(Q)y(optionally substituted heteroarylalkyl);

R? is H or lower alkyl;

RS is independently selected from the group consisting of
s H;
e lower alkyl;
e optionally substituted aryl;
o optionally substitated aryl lower alkyl; end

pisOorl;

Y is selected from the group consisting of
~(CHa)-S(0),(5-membered heteroaryi)-(CHa)-;
*  «(CH2)rC(G)EDCHa)-;
wherein
n and s are each independently 0 or 1; and
G? is selected from the group consisting of -CN, -COR’, ~CON(R®),, and
~CHNR: ; :

e -O-CHr;
* -5(0);
o 3(0k;
e -SCHr-;
. TS(O)CH:-:
o -5(02CH>;
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o -CHaS(0)-;and
o -CH:8(0)-

A and D independently represent N ¢r CH;

L represents N or CH;
with the provisos that
a) the total mmmber of N atoms in the ring containing A, D, and L is 1 or 2; and
b) when L represents CH, at least one of A and D is an N stom;

qis0,1,0r2;

@’ is selected from the group consisting of
® lower alkyl;
e -NR'COR%
o -ORS
» -SR%:
* S(OR%
o -S(OMR%
« -CORS
» -CONR":;
* -BORNR:;
s -CN;
* optionally substituted aryl;
 optionslly substituted heteroaryl;
e optionally substituted heterosrylaliyl;
» optionally substituted heteroaryloxy;
¢ -5(0)/{optionally substituted heteroatyl);
* optionally substitnted heteroarylalkyloxy:

e -S(O)y(optionally sabstituted heteroarylalkyl); | :
q’ represeuts the number of substituents G* an the phenyl ring and is 0, 1,2, or 3; 3
and
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G" moieties are selected from the group consisting of

NERY;

-NR’CORS;

halogen;

alkyl;

halogen-substituted alky;

hydroxy-substituted alkyl;

carboxy-substituted alkyl;

lower alkoxycarbonyl-substituted alkyl;
amino-substituted alkylamino;

N-lower alkylamino-substituted alkylamino;

N, N-di-lower alkylamino-substituted alkylamino;
N-lower atkanoylamino-substituted alkylamino;
bydroxy-substituted alkylamino;
carboxy-substituted alkylamino;

phenyl-lower alkoxycarbonyl-substituted alkylamino;
-ORS

-SR%

-S(O)RS;

SRS

halogenated lower alkoxy;

halogenated lower alkyithio;

halogenated lower alkylsulfonyl;

~CORS:
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optionally substituted heteroarylalkyl;

optionally substituted heteroaryloxy;

~S(Q)y(optionally substituted heteroaryl);

-S(O)y(optionafly substituted heteroarylalkyl);

fused ring-forming bridges attached to and connecting adjacent positions of the
pheny] ring, said bridges having the structures:

a)

2/
wherein
each T independently represents N, CH, or CG*,;
T? represents 8, O, CHG", CHa, or NR; and
binding to the phenyl ring is achicved via terminal atoms T and T°;
b)

fo"“_
wherein
each T2 independently represents N, CH, or CG%
with the proviso thet & maximum of two beidge atoms T> may be N ;
and
binding to the phenyl ring is achieved via terminal atoms T%; and

1-5

\1' or‘kr

L T

wherein

cach T, and T® independently represents O, 8, CHG', CH,, or NR%;
and

hinding to the phenyl ring is achieved via terminal atoms T° ;

with the provisos that: _ . . _

<)
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i) abridge comprising T* and ‘T atoms may contain a maximum of
two heteroatoms O, S, or N; and

if) in & bridge comprising T° snd T atoms, when one T group and
one T group are O atoms, or two TS groups are O atoms, said O
atoms are sepamted by at least one carbon atom;

and with the further provisos that:
-in G, G?, G*, and G*, when two groups R are cach alky] and located on the same
N atom they may be linked by a bond, an O, an S, or NR? 10 form a N-containing
heteracycle of § — 7 ring atoms; and

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substitucnts which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-
substituted amino, lower alkanoylamine, halogeno, lower alkyl, halogenated
lower alkyl, hydroxy, lower alkexy, Jower alkylthio, halogenated lower alkaxy,
halogenated lower elkylthio, lower alkanoyloxy, -CO;R® , -CH,OR’, -OCO:R’, -
CON(R")2, -0CO NR®)z, -NR*CON(R) , nitro, and cyano;

or a pharmaceutically scceptable salt or prodrug thercof.

3. Ampwﬂhwng&esmmmmh

adv

wherein
RlandR?:
i) together fonn a bridge of strocture

3\9').

wherein binding is achieved via the terminal carbon atoms, and any group G' is
located om & non-termtinal atom of the bridge; or

(>N
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ii) together form a bridge of structure

RN

Ti=T"
wherein one of the ring members T is N end the others are CH, and binding is
wherein

m is 0 or ap integer 1 — 2; and

G' is a substituent independently selected from the group consisting of
o NR%;
« -NR’CORS;
™ hlogm.
o -OR® wherein R6 represents lower alkyl;
e -NO;;
o optionally substituted heteroaryloxy;
» opticoally substituted heterosrytatkyloxy;

R’ is H or lower alky);

R is independently selected from the group consisting of
s H
e loweralkyl; -
 optionally substituted aryl;
e optionally substituted aryl lower alkyl; and -

pisOorl;

Y is selected from the group consisting of
o -5(0)y(5-membered heteroaryl)-;

74
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¢ -5(0)-;and
o -S(0);

qisOorl;

G’ is selected from the group consisting of
o loweralkyl;
s -NR'CORS
» -COR%
» -CONR%;
o SORNR:;

q’ represents the number of substituents G* on the pheayl ring and is 0, 1, 2, or 3;
and
G’ moictics arc sclected from the group consisting of
e NR;
e halogen;
o lowerakkyl;
o halogen-substitited lower alkyl;
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-CN;

optionally substituted heteroarylalkyl;

optionally substituted heteroaryloxy;

-S(O)y(optionally substituted heteroaryl);

optionally substituted heteroarylalkyloxy;

-S(0),(optionally substituted heteroarylalkyl);

fused ring-forming bridges attached to and connecting adjaceat positions of the
phenyl ring, said bridges having the structures:

%)
1;1'
o/
wherein
each T* independently represents N, CH, or CG*;
T® regresents S, O, CHG®, CHj, or NR®; and
binding to the phenyl ring is achieved via terminal atoms T2 and T%;

R, %e
T or |
L T o
wherein
each T, and T® independently represents O, S, CHG*, CHy, or NR;
and
hinding to the phenry] ring is achieved via terminal atoms T° ;
with the provisos that:
i) a bridge comprising T° snd T atoms may contain a modmum of
two heteroatoms O, 8, or N; and i
if) in a beidge comprising T* and T* atoms, when one T group and
ane T group are O atoms, or two T* groups are O atoms, said O
atoms are separated by at least ons carbon stom;

b)

76

A



60T O B2ETLESD

10

5051

and with the further provisos that:
- in G', G*, G*, and G*, when two groups R® are each alkyl and located on the ssme
N atom they may be linked by a bond, an O, an S, or NR” to form a N-containing
heterocycle of 5 — 6 ring atoms; and

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-substituted
hydroxy, lower alkoxy, lower alkyithio, halogenated lower alkoxy, halogenated
lower alkylthio, -COzR? , <CON(R®); , nitro, and cyano;

or & pharmaceutically acceptable salt or prodrug thereof.

" 4. A pharmaceutical composition comprising & compoumd of clsim 1 and a

pharmaceutically acceptable carrier.

5. A method of treating a mammal having a condition charactesized by abnormal

. is or | iabiki .. \ministering o said

mammal an amount of a compound of claim 1 which is effective to treat said
siti .

6. The method of claim 5, wherein said condition is tumor growth; retinopathy;, including
diabetic retinopathy, ischemic retinal-vein occlusion, retinopathy of prematurity, and
age-related macular degeneration; theumatoid srthritis; psoriasis; or a bullous disorder
erythema multiforme, and dermatitis herpetiformis. '

7. A compound having the generalized structural formula

s
adt

15h
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R'andR?:

i) independently represent H or lower alkyl;

ii) together form a bridge of structure

B
wherein binding is achicved via the terminal carbon atoms;
iif) together form a bridge of structure

R

wherein binding is achieved via the terminal carbon atoms; or
iv) together form a bridge of structure
T‘\/T1
=T
wherein one or two ring members T' are N and the others are CH, and binding
is achieved via the terminal atoms; and
wherein

m is 0 or an integer 1 - 4; and
G' is » substituent independently selected from the group consisting

o NR%: -
= -NR’CORS;

o N-lower alkylamino-substituted alkyl;
e N,N-di-lower alkylamino-snbstituted alkyi;
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N-lower alksnoylamino-substituted alkyl;
hydroxy-substituted alkyl;

cyeno-~substituted alkyi;

carboxy-substituted alyl;

lower alkoxycarbonyl-substituted alkyl;

pheny! lower alkoxycarbonyl-substituted alkyl;
halogen-substituted alkylamino;

N-lower alkylamino-substituted alkylamino;
N,N-di-lower alkylamino-substituted alkylamino;
N-lower alkanoylamino-substituted alkylamino;
hydroxy-substituted alkylamino;
cyano-substituted alkylamino;

lower alkoxycarbonyl-substituted alkylamino;
phenyl-lower afkoxycarbony)-substituted alkylamino;

-SRS;

-S(O)R";

-S{O):R";

halogenated lower alkoxy;
halogenated lower alkylthio;
halogenated lower alkyisulfonyl;
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¢ guanidino; - ﬂZL?\

o sulfo;

e -B(OH)2;

* optionally substituted aryl;

» optiomally substituted heteroaryl;

e optionally substituted saturated heterocyciyl;
o optionally substituted partially unsaturated heterocyclyl;
= -OCOR%;._

* optionally substituted heteroarylalkyl;

» optionally substituted heteroaryloxy;

o -S(0);{optionally substituted heteroaryl);

* optionally substituted heteroarylalkylaxy;

» -S(O)y(optionally substitted hetercarylalkyl);
e -CHO;

* -OCONR%:;

* NR'COR®;

o -NR'CON(R®)

R’ is H or lower alkyl;
R is independently selected from the group consisting of

e H;

o alkyl;

o optionally substituted sryl;

o optionally substituted aryl lower alkyl; and -
R* is H, halogen, or lower alkyl:

pis0,1,0r2;

X is selected from-the group consisting of -0, 8, snd NE:-.. .. . .- .. .
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Y is selected from the gronp consisting of 7,(3@

¢ lower alkylene, optionally substituted by OH or OAcy};
e -CH;O-;

o CHS-;

o -CHyNH-;

e {CR%):-S{0);-(5-membered heteroaryD)-(CR*)~;
* (CRY)CGHRICRY);
wherein
n and s are each independently 0 or an integer of 1 - 2; and
G* is selected from the group consisting of -CN, -CO;R’, -CON(R®); , and
~CHN®R, ;

e -OCHr;
e -3(0)-;
o -3(0);

* S0)CHr; -
e -5(0)CHa-;
e -CH;3(0)-;and
o CHS(O)-

A and D independently represent N or CH;
B and E independently represent N or CH;
L represents N or CH; =
with the provisos that
8) the total eumber of N atoms in the ring containing A, B, D, E,and L is 1, 2, or
3;md
b) when L represents CH, at least one of A and D is an N stom;

qis0,1,0ar2;
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G’ is selected from the group consisting of

-NR’COR;

carboxy-substituted alkyl;

Jower alkoxycarbonyl-substituted allkyl; -
-OR%

-SR‘;

-S(O)RS;

-S(0):R",

-OCOR®;

-CORS,

-COR%;

-CH;0R";

-CONR": ;

-S(O)RN®R": ;

-NO;3;

-CN;

optionally substituted aryl;

optionally substituted heteroaryl;

optionally substituted satusated heterocyclyl;
optionally substituted partially unsaturated heterocyclyl;
optionally substituted heteroaryloxy;
-S(0)y(optionally substituted heteroaryi);
optionally substituted heteroarylalkyloxy;
-5(O)y(optionally substituted eterosrylalkyl);
-OCONR"; ;

-NR’CO.R®;

-NR’CON(R; ;

1 is 2 ring sclected from the group consisting of
* ayl;
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e pyridyl; and
s cycloalkyl;

q’ represents the mumber of substituents G* on ring J and is 0, 1,2, 3, 4, or 5, and
G* moieties are selected from the group consisting of

* NR%;

e -NR'COR;

- hatoge;

o alkyl;
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phenyl-lower alkoxycarbonyl-substituted alicylamino;
-ORS; .-

SR,

S(O)RS;

S(0XR";

halogenated lower alkoxy;
halogenated lower alkylthio;
halogenated lower alkylsnlfonyl;
-OCORS;

-COR®;

COR;

-CON(R®, ;

CHOR%;
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NR’CO:RS;

-NR'CONR*)

fused ring-forming bridges attached to and connecting adjacent positions of
ring J, ssid bridges having the structures:

a)
by
T!
wherein
cach T* independently represents N, CH, or CG*;
T® represents S, O, CR*G*, CR*);, or NRY; and
binding to ring J is achieved via terminal stoms T2 and T
b)

N

MJ‘!
wherein
each T? independently represents N, CH, or CG*;
with the proviso that a maximuom of two bridge atoms T2 may be N ;
and -
binding to xing J is achieved via terminal atoms T2 and

]:-T.\T’ "\I' 1'\.,:1. orﬁ—T{r

& e 4 7
RO e L

wherein

each T*, T%, end T¢ independently represents O, 8, CR'G*, C®Y),, or
NR%; and

binding to ring J is achieved via terminal atoms T* or T ;

with the provisos that:
i) when one T*is O, 8, or NR, the other T is CR*G* or C(R*): ;
ii) & bridge comprising T* and T atoms may contain & maximem of

two heteroatoms O, S, or-N;-and- -
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iii) in & bridge comprising T* and T atoms, when one T® group and
one T® group are O atoms, ar two T* groups are O atoms, said O
atoms are separated by at least one carbon atom;

and with the further provisos that:

-inG',G’.G’,mda‘,whentwowk‘muchdkylmdloutedonﬂm.-!m
N atom they may be linked by a bond, an O, an S, or NR? to form a N-containing
heterocycle of 5 — 7 ring atoms; and

- beteroaryl, or heterocyclyl ring is optionally substituted, that ring
xb:?meSNbﬁmmemmmM
consisting of lmmo, mono-loweralkyl-substitited amino, di-loweralkyl-
substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated
lower alkyl, hydrexy, lower alkoxy, lower alkylthio, hnlogmudloweulh:;y
halogenated lower alkylthio, lower alkanoyloxy, -COR’, -CHO, -cn,on -
OCO;R’, -CON®R%2, -OCO N(R)z, “NR*CON(R")2,, nitro, amidino, guanidino,
mercapto, sulfo, and cyano;

or a pharmaceutically acceptable salt or prodrug thercof.

20 8. A compound having the generalized structural formmla

o

Rl'andR3: N

i) together form a bridge of structure

=§\G').n

wherein binding is achieved via the terminal carbon atoms; or
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ii) together form a bridge of structure

T‘\i

/

T1=T1
wherein ons of the ring members T' is N'and the others are CH, and binding is
wherein

m iz 0 oran integer 1 - 2; and

G' is a substituent independently selected from the group consisting of
o NR%;
e -NRCOR;
o halogen;
o alkyl;
e amino-substituted alkylamino;
e N-lower alkylamino-substituted alkkylamino;
e N,N-di-lower alkylamino-substituted alkylamino;
e  N-lower alkanoylamino-substituted alkylsmino;
e hydroxy-substituted alkylamino;
o carboxy-substituted alkylamino;
e lower alkoxycarbonyl-substituted alkylamino;
e -OR%:
. -SR‘;
» -S(OR%
o -S(ORR% -
o halogenated lower alkoxy;
e halogenated lower alkylthio;
»  halogenated lower alkylsulfonyl;
» -OCORS;
e -COR%
» -COR%
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» -CONRY;:

» -NO2;

e CN;

o optionally substituted heteroarylelicyl;

* optionally substituted heteroaryloxy;

o -S(O),(optionaily substitited heteroaryl);

o optionally substituted heteroarylalkyloxy;

e -5(0)y(optionally substiorted heteroarylalkyl);

R? is H or lower alkyl:

RY is independently selected from the group consisting of
s loweralkyl;
e optionally substituted aryl;
» optionally substituted aryl lower alkyl; and

pisOorl;

Y is selected from the group consisting of
e lower alkylene, optionally substituted by OH or OAcyl;
e -CHyO-;
o CHxS-;
» -CHyNH-;

o  «{CH1)y-S(O)y-(S-membered heteroaryl)(CHa)y~;
 -(CH-C(@)ED{(CH)-;
wherein
n and s are each independently 0 or 1; and

269
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G* is selected from the group consisting of ~CN, -CO;R’, -CON(R%; , and
-CH;NR": ;
e -O-CHy;
o -8(0);
o -S(0)r;
o -SCHg-;
¢ -S(0)CHs-;
o -S5(0)CHs-;
e CH;S(0)-; and
o -CH;3(0)-

A and D independently represent N or CH;

L represents N or CH;
with the provisos that
a) the total mumber of N atoms in the ring cantaining A, D, and L is 1 or 2; and
b) when L represents CH, at least one of A and D is sn N atom;

qis0, 1,0r2;

G? is sclected from the group consisting of
s -NR’CORS
s -OR%
e -SR%
. SORS
o -SOMRS
e -COR%;
* CONR%,;
o -S(O)NR%:;
e -CN;
» optionally substituted aryl;
* optionally substituted hetecoeryl;
= optionally substituted heteroarylalkyl;
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e optionally substitated heteroaryloxy;
o -S(0)/(optionally substituted heteroaryl);
o -S(0),(optionally substituted heteroarylalkyl);

q’ represents the number of substituents G* on the phenyl ring and is 0, 1, 2, or 3;
and

G* moieties are selected from the group consisting of
* N®%; N
e -NRCOR%;

® hydroxy-substituted alkyl;
o carboxy-substituted alkyl;
» lower alkoxycarbonyl-substituted alkyl;
e amino-substituted alkylamino;
* N-lower alkylamino-substituted alkylamino;
¢ N,N-di-lower alkylamino-substituted alkylamino;
¢ N-lower alkanoylamino-substituted alkylsmino;
e  hydroxy-substituted alkylamino;
o carboxy-substituted alkylamino;
¢ lower alkoxycarbonyl-substituted alkylamino;
e phenyl-lower alkoxycarbonyl-substituted alkylamino;
e -ORS
° -SR,‘;
= -S(O)R%
* -S(O)}R%;
¢ halogenated lower alkoxy;
¢ halogenated lower alkyithio;
- @ halogensted lower alkylsulfonyl;
e -OCORS
%
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-COR%
-COR%;
-CONR": ;
-CH;OR?;
-NO,;
<N;
optionally substituted heteroarylalkyl;
-5(0)y{optionally substituted heteroaryl);
optionally substituted betoroarylalkyloxy;
-S(0),{optionally substituted hoteroarylalkyl);
fused ring-forming bridges atiached to and connecting adjacent positions of the
phenyl ring, said bridges having the structures:
n)
1;1'
7/
whesein
each T? independently represents N, CH, or CG%;
T® represents §, O, CHG', C(H);, or NR®; and
binding to the pheny] ring is achieved via terminal stoms T2 and T%;
L)

Ny
1'/]'!
wherein

each T? independently represents N, CH, or CG*

with the proviso that & maximum of two bridge atoms T2 may be N ;
and

binding to the phenyl ring is achieved via terminal atoms T2 end

)

" T

\1‘ or \1:

v L

v
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wherein
each T°, and T® independently represents O, S, CHG', C(H)z, or NR%;
and
binding to the pheayl ring is achisved via terminal atoms T° ;
i) = bridge comprising T® and T¢ atoms may contain 8 meximum of
two heteroatoms O, S, or N; and
ii) in a bridge comprising T® and T atoms, when ane T° group and
one Té group are O atoms, or two T* groups are O stoms, seid O
atoms are separated by at least one carbon atom;

and with the further provisos that:

-in G', G* @°, and G*, when two groups R® arc cach alky} and located on the same

N atom they may be linked by a bond, an O, an S, or NR? to form a N-containing
heterocycle of § — 7 ring stoms; and

- when an aryl, beteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substituents which are independently sclected from the group
consisting of amino, mono-lowcralkyl-substituted amino, di-loweralkyl-substituted
amino, lower alkanoylamino, halogeno, lower alkyl, halogenated lower alkyl,
hydroxy, lower alkoxy, Jower alkylfhio, halogenated lower alkoxy, halogenated
lower alkylthio, lower alkanoyloxy, -CO;R® , -CH,OR", -OCO:R’, -CON®R")2, -
0CO N(R%,, -NR*CON(R®), nitro, and cysno;

or a pharmaceutically accoptable salt or prodrg thereof.

9. A compound having the generalized structural formuia

off

wherein

P

192
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R'andR?:
i) together form a bridge of structure

&')m

wherein binding is achieved via the terminal carbon atoms, and any group G* is
located on a non-terminal atom of the bridge; ar
ii) together form a bridge of structure
1"\_/1.1 .
=T
wherein one of the ring members T' is N and the others are CH, and binding is
wherein

m is 0 or an integer 1 — 2; end

G' is a substituent independently selected from the group consisting of
o NRM;
» NRCOR®;
e halogen;
* -OR* wherein R6 represcats lower alkyi;
s -NOz; :
e optionally substituted heteroaryloxy;
e optionally substituted heteroarylaikyloxy;

R? is H or lower alkyl;

RS is independently selected from the group consiating of
* H
e lower alkyl;
* optionally substituted ary];
e optionally substituted aryl lower alkyl; and

(XN
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pisOarl;

Y is selected from the group consisting of

lower alkylene, optionally substituted by OH;
CHy-0-;

-S-3

-NH-;

-3(0),~(5-membered heteroaryl)-;
-C(CN)H)-;

-0-CH;-;

-S(0)- ; and

-S(0)-;

qisOorl;

G’ is selected from the group consisting of

q" represents the number of substituents G on the phenyl ting and is 0, 1,2, or 3;

-NR’COR®:
-COR%;
CONR%;;
S(ORN®R: ;

and

G’ moietiea are sclected from the group consisting of

N®%: ;
halogen;

P

553
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halogenated lower alkoxy;
halogenated lower alkylthio;
halogenated lower alkylsulfonyl;

optionally substituted heteroerylalkyl;

-8(0),(optionally substituted hetercaryl);

optionally substituted heteroaryialkyloxy;

-S(O)y(optionally substituted heteroarylaliyl);

fused ring-forming bridges attached to and connecting adjacent positions of the
phenyl ring, said bridges having the structures:

a) -

o/
wherefn
cach T° independently represents N, CH, or CG*,;
T represents 8, 0, CHG®, CHj, or NR?; and
bmdlngmﬂnphﬂylmguanhevedmmmlm'r'mdl"
b)

LN Ry
T or |
W 5T
wherein .
each T, and T independently represents O, 5, CHG®, CHa, or NR?;
M .

binding to the phenyl ring is achieved via terminal stoms T ;

95
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with the provisos that:
i) a bridge comprising T* and T* atoms may contain a maximum of
two heteroatoms O, S, or N; and
ii) in a beidge comprising T® and T atoms, when one T group and
one T group are O atoms; or two T groups are O atoms, said O
atoms are scperated by at least one carbon atom;

and with the further provisos that:
-in G, G%, G, and G*, when two groups R are each alkyl and located on the same
N atom they may be linked by a bond, an O, an S, or NR? to form a N-contzining
heterocycle of S — 6 sing stoms; and

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substituents which are independently sefected from the group
consisting of amino, mono-loweralkyl-substitited amino, di-loweralkyl-substituted
amino, lower alkanoylamino, halogeno, lower alkyl, balogenated lower alkyl,
lower alkylthio, -CO;R* , <CON(R%; , nitro, and cyano;

or & pharmaceutically acceptable salt or prodmg thereof.

lO.Aphmmm:ﬁealeo;npodﬁonmpﬁshgaeompomdofcwm?auda

11. A method of treating a mammal having a condition characterized by abnormal
sngiogenesis or | inbilit . . hninistering to said
mammal an amount of a compound of claim 7 which is effective to treat said
condition.

12. The method of claim 11, wherein said condition is tumor growth; retinopathy,
including disbetic retinopathy, ischemic retinal-vei s . by of
prematurity, and age-related macular degeneration; rheumstoid arthritis; psoriasis; or a
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13. A compound having the generalized structural formula

Attt
p— R'
ﬁ:;&; R

wherein
R'and R?:
5 i) isdependently represent H ar lower alkyl;
H) together form a bridge of structure

—9\3‘).

iif) together form a bridige of structure

10 =G )

wherein binding is achieved via the terminal carbon atoms; or

iv) together form a bridge of structure
T"\/T1

=T

wherein one or two ring members T! are N and the others are CH, and binding

15 is achieved via the terminal atoms; and
wherein

mis 0 or an integer 1 —4; and

20 G' is a substituent independently selected from the group consisting of

o N®%:
e« NR)CORS;
* halogen;
o alkyj;

25 o cycloalkyl;

1%
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lower alkenyl;

lower cycloalkenyl;

halogen-substituted alkyl;

amino-substitated alkyl;

N-lower alkylamino-substituted alkyl;
N,N-di-lower alkylamino-substituted alkyl;
N-lower alkanoylamino-substituted alkyl;
hydroxy-substituted aikyl;

cyano-substituted alkyl;

carboxy-substituted alkyl;

lower alkoxycarbonyl-substituted alkyl;

phenyl lower alkoxycarbonyl-substitoted alkyl;
halogen-substituted alkylamino;
amino-substituted alkylamino;

N-lower alkylamino-substituted alkylamino;
N\N-di-lower alkylamino-substituted alkylamino;
N-lower alkanoylamino-substituted alkylamino;
cyano-substituted slkylamino;
carboxy-substituted alkylamino;

lower alkoxycarbonyl-substituted alkylamino;
phenyl-lower alkoxycarbonyl-substituted allkylsmino;
-OR‘;

-SR%

-S(O)R’;

-S(O)R";

halogenatod lower alkoxy;

halogenated lower alkylthio;

halogenated lower alkylsulfomyl;

<OCORS;

-COR.‘;
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sulfo;

-B(OH)2 ;

optionally substituted aryl;

optionally substituted heteroaryl;

« optionally substituted saturated heterocyclyl;
optionally substituted partially unssturated heterocyelyl;
-OCO.R?;

optionally substituted heteroarylalkyl;
optionally substituted hetercaryloxy;
-5(0)(optionally substitnted heteroaryl);
-5(0)y(optionally substituted heteroarylalkyl);
=CHO;

-“OCONR"): ;

-NR'COR;

R? is H or lower alkyl;

R°® i independently selected from the group conaisting of

opticaally substituted aryl;
optionally substituted ary! lowet alkyl; and

780
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R* is H, halogen, or lower alkyl;
pis0,1,0r2;
X is selected from the group coasisting of O, S, and NH;

Y is selected from the group consisting of
¢ lower alkylens, optionally substituted by OH or OAcyl;
s CH-O-; =

o (CR*)x-S(0),~(S-membered heteroary)-{CR* )
» {CR)W-CGCHRYCR D) ;
whezein
n and 3 are each independently 0 or an integer of 1 -2; and
G? is sclected from the group consisting of -CN, -CO;R®, -CON(R®), , and
—CHN®R": ;

e O-CHx-;

* S(0)-;

o S0O);

e -SCHz;

o -S(O)CHx;

o S(0)%CHr;

s -CH:S(0)-; and

» -CH:8(0)s-

A and D independently represent N or CH;
B and E independently represeut N or CH; _
L represents N or CH;

with the provisos that



W

8) the total number of N stoms in the ring containing A, B, D, E,and L is 1, 2, or
3;and
b) when L represents CH, at least ono of A and D is an N atom;

qis0,1,0r2;

G is sclected from the group consisting of

BEOTE0" SEETLEGD
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lower alkyl;

NR’CORS:

carboxy-substituted alkyl;

lower alkoxycarbonyl-substituted alkyl;
-OR%

SRS

-S(O)R°;
-S(O):R%;
-OCOR’;
-COR®,
-CORS;
-CH.OR’;
-CONR), ;
-S(01NR": ;
-NOz;

optiopally substituted aryl;
optionally substituted heteroaryl; ]
optionally substituted partiaily unsaturated heterocyclyl;
-S(0)y(optionally substituied heteroaryl);

optionally substituted heteroarylalkyfoxy;
-5(0)p(optionally substituted heteroarylalkyl);

101
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o -OCONR":;
e -NR'COR’;
* -NR'’CONR:;

J is a ring selected from the group consisting of
o aryl;
¢ pyridyl; and
* cycloalkyl;

q’ represents the number of substituents G* onring J and is 0, 1, 2, 3, 4, or 5, and
G* moieties are selected from the group consisting of

 optionally substituted heteroarylalkyl;

* optionally substituted heteroaryloxy;

* -S(O)y{optionally substituted heteroaryl);

e optionally substituted heteroarylalkyloxy;

* -3(O)y(optionally substituted heteroaryialkyl);

e -CHO:;

* -OCONR%:;: _

e -NR'CORS;

e -NRCON(R®: :

o fused ring-forming bridges attached to and connecting adjacent positions of

ting J, said bridges having the structares:

Qﬁ
o/
wherein
elnhT"indcpmduﬂlymhl.CEI.orCG‘;
T° represents S, O, CR'G*, C(R*), or NR; and
binding to ring J is achieved via texminal atoms T* and 1%

2)

102
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b) )

each T? independently represents N, CH, or CG*,;
with the proviso that a maximum of two bridge atoms T2 may be N ;
and
binding to ring J is achieved vis terminal stoms T% and
)

]: e T‘_T‘.‘r
" L 1[. ' ‘1‘ » OF la
v e vad
wherein
each T*, T, and TS independently represents O, 8, CR*G", C(R*),, or
NR?; and
binding to ring J is achicved via terminal stoms T* or T%;
with the provisos that:

i) when one T*is O, §, or NR, the other T* is CR'G* or C®R": ;

if) a bridge comprising T* snd T* atoms may contain a maximum of
two heteroatoms O, S, or N; and

ifi)) in a bridge comprising T* and T* atoms, when one T* is O, the
other T? is S, CR'G*, CR*),; or NR®;

iv) in a bridge comprising T° and T atoms, when one T* group and
one T¢ group are O stoms, or two T groups sre O atoms, said O
atoms sre separated by at least one carbon atom;

and with the further provisos that
-in G', @, G°, and G*, when two groups R® are each alkyl and located on the same
N atom they may be linked by a bond, an O, an S, or NR? to form a N-containing
heterocyclo of 5 — 7 ring stoms; and

103
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- when an aryl, heteroaryl, or beterocyclyl ring is optionally substituted, thet ring
may bear up to 5 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-substituted
amino, lower afkanoylamino, halogeno, lower alkyl, halogenated lower elkyl,
lower alkyithio, lower alkanoyloxy, -CO:R?, -CHO, -CH,OR?, -OCO,R?, -
CON(R%), , -OCO N(R®); , -NR’CON(R2 , nitro, amidino, guanidino, mercapto,
sulfo, and cyano;

or a phar.aceutically acceptable salt or prodrug thereof.

14. A compound having the generalized structural formula

a&;%

wherein
R'andR?:
i) together form a bridge of structure

=§\e‘)...

whexein binding is achieved via the terminal carbon atoms; or
i) together form a bridge of structure

/

="

whegein one of the ring members T’ is N and the others are CH, and binding is
achieved via the terminal atoms; and

wherein

m is O or an integer 1 — 2; and

G' is a substituent independently selected from the group consisting of
o NRY:

10¢
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-NR’CORS ;

halogen;

alkyl;

amino-substituted alkylamino;

N-lower alkylamino-gubstituted alkylamino;
N,N-di-lower alkylemino-substituted alkylamino;
N-lower alkanoylamino-substituted alkylamino;
hydroxy-substituted alkylamino; .
carboxy-substituted alkylamino;

lower alkoxycarbonyl-substituted alkylamino;
-OR%;

-SR&

-S(O)R";

-S(0)%R"

halogenated lower alkoxy;

halogenated lower alkylthio;

halogenated lower alkylsulfonyl;

-OCOR®;

-COR%,

-CO:R%;

-CONR®; ;

-NO;;

N,

optionally substituted heteroaryloxy;
-S§(O),(opticnally substituted heteroaryl);
optionally substituted heteroarylalkyloxy;
-S(O)y(optically substituted heteroarylalkyl);

RlisHorloweralkyl; ... ..
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RS is independently selected from the group consisting of
e H;
o lower alkyl;
s optionally substituted ary); .
o optionally substituted ary] lower alkyl; and

pisOorl;

Y is selected from the group consisting of
+ lower alkylene, optionally substituted by OH or OAcyl;
v -CHxO-;

o -CHy-S-;

s -CHx-NH-:

e O-;

* 8;

* -NH-; :

»  {CH;)a-S(0)p(5-membered heteroaryD)-(CHz)r;

» (CH)-C(G")E)-CHa)s ;

wherein
n and s are each independently 0 or 1; and
@ is selected from the group consisting of -CN, -CO;R?, -CON(R®), , and
~CH:NR, ;

» -3(0)CHr-;
o 3(0)CHx;
o -CHz8(0)-; and
o CHaS(0)-

A and D independently represent N or CH;
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with the provisos that
e) the total number of N atoms in the ring containing A, D, and L is 1 or 2; and
b) when L represents CH, at least one of A and D is an N atom;

qis0,1,0r2;

G’ is selected from the group consisting of
e joweralkyl;
» -NR'COR%
s -OR%
. $R&'
e -S(O)R%
* -S(OMR
» -COR
e -CONR%:;
e -S(OENRY%;
e CN;
e optionally substitutod aryl;
e optionslly substituted heteroaryl;
o optionally substituted heteroarylalky);
e optionally substituted heteroaryloxy;
e -S(O)y{optionally substituted heteroaryl);
» optionally substituted heteroarylalkyloxy;
e -S(O)y{optionally substituted heteroarylalkyl);

" represents the number of substituents G* on the phenyl ring and is 0, 1, 2, or 3;
and

G* moictics are selected from the group consisting of
e optignally substituted heteroarylalkyl;
e optionally substituted heteroaryloxy;
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e optionally substituted heteroarylalkyloxy;
e -S(O)(opticnally substituted heteroarylalkyl);
o fused ring-forming bridges attached to and connecting adjacent positions of the
phenyl ring, said bridges having the structures:
a)
1;‘1"'
f
wherein
each T independently represents N, CH, or CG*;
T® represests S, O, CHG®, C(H), or NRY; and
binding to the phenyl ring is achieved via terminal atoms T2 and T%;
b)

LN

13
wherein
each T independently represents N, CH, or CG*;
with the proviso that a maximum of two bridge atoms T may be N ;
-
binding to the pheny] ring is achieved via terminal atoms T; snd

™ of I
TVT'

cach T, end T* independently represents O, S, CHG*, CHa,-or NR®;
and
binding to the phenyl ring is achieved via terminal atoms T ;
with the provisos that:
i) a bridge comprising T and T® atoms may contain & maximum of
twohetﬂomo.s,mﬂ;md
i) in a bridge compuising T® and T* atoms, when one T° is O, the
other T is S, CHG', CHa or NR®;

L
-r!

Jh

4

108
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iii) in a bridge comprising T* and T* stoms, when one T* group and
one T¢ group are O atoms, or two T* groups are O atoms, said O
atoms are separated by at least one carboun atom;

and with the further provisos that:
-in G', G, G, and G*, when two groups R® are each alkyl and located on the ssme
N atom they may be linked by a bond, an O, an S, or NR® to form a N-containing
heterocycle of S — 7 ring atoms; and

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-substituted
amino, lower alkanoylamino, halogeno, lower alkyl, halogenated lower alkyl,
hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy, halogenated
lower alkylthio, lower alkanoyloxy, -CO;R? , -CHROR?, -OCO,R?, -CON(R) , -
OCO N(R®);,, NR’CON(R®); , nitro, and cyano;

or a pharmaceutically acceptable salt or prodmg thereof.

15. A compound having the generalized structural formula

R'andR?: -

i) together form a bridge of stracture

=§\=‘)..

wherein binding is achicved via the terminal carbon atoms, and any group G’ is
located on a non-terminal atom of the bridge; or

109
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ii) together form a bridge of structure
T1
N
T‘=T4T
wherein one of the ring members T! is N and the others are CH, and binding is
achicved via the terminal atoms; and
wherein

m is 0 or an integer 1 — 2; and -

G' is a substituent independently selected from the group consisting of
o NR®R%:;
« -NR’COR®:
e halogen;
o -OR’ whercin RS represents lower alkyl;

RS is independently sclected from the group consisting of
« H;
. lnwenlk;_rl;
» optionally substituted aryl;
e optionally substituted sryl lower alkyl; and
pisQorl;
Y is selected from the group consisting of
e lower alkylens, optionally substituted by OH; _—
¢ -CHyO-;

o 8-;

110
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e -NH-;

o -S(O)p~(S-membered heteroaryl)-;
o -CCN)H)-;

e -O-CHr;

» -3(0);and

* -5(0)h-;

qisOorl;

G’ is selected from the group consisting of
¢ lower alkyl;
e -NR'CORS;
s -CORS
e -CONR%:;
o -S(OLNR":;

q’ represents the number of substituents G* on the phenyl ring, and is 0, 1, 2, or 3;
and
G* moieties are selected from the group consisting of
* optionally substituted heteroarylalkyl;
» optionally substituted heteroaryloxy;
o -S(O)p(optionally substituted heteroaryl);
o optionally substituted heteroarylalkyloxy;
e -§(0)y(optionally substituted heteroarylalkyl); - -
e fused ring-forming bridges attached to and connecting adjacent positions of the
phenyl ring, said bridges having the structures:
8)

o/
wherein
each T independently represents N, CH, or CG*;
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T represents S, O, CHG*, CHa, or NR?; and
binding to the phenyl ring is achieved via terminal atoms T and T3;
b)
LIS 7
\'r‘ or \T'
Tyﬂ
wherein
eachf,mdl‘indepmdmﬂyrepruentsO,S,CHG‘.CH;,orNR’;
and
binding to the phenyl ring is achieved via terminal atoms T° ;
with the provisos that:
i) a bridge comprising T and T® atoms may contain a maximum of
two heteroatoms O, S, or N; and
if) in & bridge comprising T* and T® atoms, when one T° is O, the
other T* is 8, CR'G®, CRY)2 orNR?;
jii) in & bridge comprising T® and TS atoms, when one T* group and
one T* group arc O atoms, or two T groups are O atoms, said O
stoms are separated by at least one carbon atom;

and with the further provisos that:
- in G', G?, G, and G*, when two groups RS arc each alkyl and located on the same
N atom they may be linked by a bond, mO.mS,orNR’bfotmaN—conuining
heterocycle of 5 — 6 ring atoms; and

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 2 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-substituted
amino, lower slkanoylamino, halogeno, lower alkyl, halogenated lower alkyl,
hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy, halogenated
lower alkylthio, -CO;R® , -CON(R®); , nitro, and cyano;

or a pharmaceutically acceptable salt or prodrug thersof.

16.A phamaceutical composition comprising a compound of claim 13 and a

112
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17. A method of treating a mammal having a condition characterized by abnormal
. is or 1 iability ' . jministesing to said
mammal an amount of a compound of claim 13 which is effective to treat said

18. The method of claim 17, wherein said comdition is tumor growth; retinopathy,
including diabetic retinopathy, ischemic retinal-vein occlusion, retinopathy of
premsturity, and age-reisted macular degeneration; theumatoid arthritis; psoriasis; ora
pemphigoid, erythema multiforme, and dermatitia hespetiformis.

19. A compound selected from the group consisting oft

8) 4-[4(4-Chlorophenylamino)phthalazin-1-ylmethyljpyridin-2-yl carboxylic acid
methylamide;

b) 4-[4-(4-Chlorophenylamino)phthalazin-1-ylmethyl]pyridin-2-yl carboxylic acid
amide;

¢) 1-(4-chlorophenylamino)-4-(3-pyridylmethoxy)phthalazine;

) 4144 Chloophenylamioo)phialuzic1-yloxymelylpyidia 21 cxbenyiic acd

¢) 4-[4(4-Chlorophenylamino)phthalazin-1-yloxymethyl]pyridin-2-yi ﬂrbﬂvlw
acid amide;

f) 4-[4-(3-Bromophenylamine)phthatazin- l-ylmethyl]-pyndm-z-yl carboxylic acid

methylamide;

g) 4-{4-(3-Bromophenylamino)phthalazin-1-yimethyl}-pyridin-2-yl carboxylic acid
amide;

h) 1-{4-chlorophenylamino)-4-{(2-phenyl4-pyridyDmethyjphthalazine;

i) 1-{4-(4-pyridyloxy)phenylamino}-4-(4-pyridylmethyl)phthalavine;

) 1-(indan-5-ylamino)4-(4-pyridylmethyl)phthalazine; .

k) 4-[4-(4-Chlorophcnylamino)phthalazin-1-ylmethyl}pyridin-2-yi mboxylw acid
methylamide dihydrochloride;

D 4-[4(4-Chlorophenylamino)phthajazin-1-ylmethyljpyridin-2-yl carboxylic acid

trvlamido dimet! Monate: .

113
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m) 4-{4-(4-Chlorophenylamino)phthalazin-1-ylmethyl]pyridin2-yl carboxylic acid
amide dihydrochloride;

n) 4-[4-(4-Chlorophenylamino)phthalazin-1-yimethyllpyridin-2-yl carboxylic acid
amide dimethanesulfonate;

o) 4-{4-(4-Chlorophenylamino)phthalazin-1-yloxymethyllpyridin-2-yl  carboxylic

P) 4-[4-(4-Chloropheaylamino)phthalazin-1-yloxymethyllpyridin-2-yl  carboxylic
acid amide dimethanesulfonate;

q) 1-(4-chlorophenylamino)-4-[5-(4-pyridyl)-1H-1,2,4-iriazolyl-3-yithiolchthalazine;

1) 1-(4-isopropylphenylamino)-4-[5-(4-pyridyl)-1H-1,2,4-triazolyl-3-
ylthio]phthaiazine

5) 1-(4-chlorophenylamino)-4-(4-pyridylsufonyl)phthalazine;

t) 1-{4-chlorophenylamino)-4-(4-pyridylsufinyl)phthalazine;

u) 1-(4-chlorophenylamino)-4-(4-pyridylmethoxy)pyridazine;

v) 1indan-5-ylamino)-4-(4-pyridylcyanomethyl)phthalazine; and

w) 1-(benzothiazol-6-ylamino)-4-(4-pyridylcyanomethyl)phthalazine.

114
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ABSTRACT:
Substituted and Fused pyridazines having angiogenesis inhibiting activity and the
generalized structural formula

5_—(0#1)’—@—6‘!)“.
—_ R1
S

wherein the ring containing A, B, D, E, and L is a nitrogen-containing heterocycle; groups
X and Y may be any of a variety of defined linking units; R! and R? may be defined
independent substituents or together may be a ring-defining bridge; ring J may be an aryl,
pyridyl, or cycloalkyl group; and G groups may be any of a varicty of defined
substituents. Pharmaceutical compositions containing these materials, and methods of
treating & mammal having & condition characterized by abnormal angiogenesis or
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REIVINDICACIONES

Habiendo asl especialmehte descrito y determinado la naturaleza de la presente
invencién y la forma como la misma ha de ser llevada a la practica, se declara

reivindicar como de propiedad y derecho exclusivo:

1. Un compuesto que tiene la férmula estructural generalizada:

x—tcrt—d 1

N P\ %%
N R!
—5 m—
- D=E Ga’q R

en la cual
R'yR%

i) representan independientemente H o alquilo inferior:

1) conjuntamente forman un puente que tiene la estructura

—“‘\G_‘_)..
donde la adhesitn se logra a través de los atomos de carbono terminales;
fii} conjuntamente forman un puente que tiene la estructura

2,

donde la adhesidén se logra a través de los atomos de carbono terminales;

o -

198
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conjuntamente forman un puente que tiene la estructura

donde uno o dos miembros del anillo T' y N y los otros son CH, y la
adicion se logra a través de los dtomos terminales; y

donde

m es 0 un nimero entero de 1-4; y

G' es un sustituyente independientemente seleccionado de grupo que

consiste en
o NR%
« -NRCOR%

« halégeno;

+ alquilo;

* cicloalquilo;

« alquenilo inferior;

» cicloalquenilo ini;en'or;

« glquilo sustituido con haldgeno;

« alquilo sustituido con amino;

» alquilo sustituido con N-alquitamino inferior;
o  alquilo sustituido con N,N-dialquilamino inferior;
» alquilo sustituido con N-alcoilamino inferior;
« alquilo sustituido con hidroxi;

*  alquilo sustituido con ciano;

« alquilo sustituido con carboxi;

« alquilo sustituido con alcoxicarbonilo inferior;

«+ alquilo sustituido con fenilalcoxicarbonilo inferlor;
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alquilamino sustituido con halégeno;

alquilamino sustituido con amino;

alquilamino sustituido con N-alquilamino inferior;
alquilamino sustituido con N,N-dialquilamino inferior;
alquilamino sustituido con N-alcanoilamino inferior;
alquilamino sustituido con hidroxi;

alquilamino sustituido con ciano;

alquilamino sustituido con carboxi;

alquilamino sustituido con alcoxicarbonilo inferior;
alquilamino sustituido con fenilalcoxicarbonilo inferior;
-OR%;

-SR®;

-S(O)R®,

-S(0)R"%;

alcoxi inferior halogenado;

alquiltio inferior halogenado;

alquilsuifonilo inferior halogenado;

-OCOR?;

-COR®;

-CO;R%;

-CON(R)z;

-CH,OR?;

~NOg;

-CN;

amidino;

guanidino;

sulfo,

-B(OH);

e
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» arilo opcionaimente sustituido;
» heteroarilo opcionalmente sustituido;
. heterociclilo saturado opcionalmente sustituido;
. heterociclilo insaturado opcionalmente parcialmente sustituido;
« -OCOR%
» heteroaril alquilo opcionaimente sustituido;
« heteroariloxi opcionaimente sustituido;
« -§(0), (heteroarilo opcionalmente sustituido);
« heteroarilalcoxi opcionalmente sustituido;
e  -5(0) (heteroaril alquilo opcionaimente sustituido);
» -CHO;
« -OCON{R%;
« -NR'COR%
. -NR'CON(R%):
R® es H o alquilo inferior;
R® esta independientemente seleccionado del grupo que consiste en
. H;.
« alquilc,
« arilo opcionalmente sustituido;
« arilalquilo inferior opcionalmente sustituido; y
R? es H, halégeno, o alquilo inferior;
pes0,102;
X esta seleccionado del grupo que consiste en 0, S, yNH;
Y estd seleccionado del grupo que consiste en
¢ HCR*)x-S(0)p-(heteroarilo de 5 miembros)-(CR*2)s-;
-(CR*n-C(G*)JR'HCR 2

donde
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n y s son cada uno independientemente 0 nimero entero de 1-2; y G esta

seleccionado del grupo que consiste en —CN, -COR?, -CON(R%), v

CHaN(R®);

e -O-CHy;
-S5O}

*  -5(0);

e -SCHgz;

« -S(O)CHz;

o  -8(0)CHz-;
« -CH28(0)y
e -CH:S(0)-

A y D independientemente representan N o CH;
B y E representan independientemente N o CH;
L representa N o CH;

con las condiciones de que

a) la cantidad total de d&tomos N en el anillo que contiene A, B, D, Ey L es
1263y

b) cuando L representa CH; por lo menos uno de A y D es un atomo de N; g
es0,162;

G? esta seleccionado del grupo que consiste en
»  alquilo inferior;
« -NR°COR®
« alquilo sustituido con carboxi;

« alquilo sustituido con alcoxicarbonilo inferior;

.« -OR%
« -SR%
« -S(OR%

+  -S(O)R",
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-OCOR®;

-COR’;

-COR%;

CH,OR?

-CON(R®):

-S(0)N(R);

-NO2;

-CN;

arilo opcionalmente sustituido;

heteroarilo opcionalmente sustituido

heterociclilo saturado opcionalmente sustituido;
heterocicliclo parciaimente insaturado opcionalmente sustituido;
heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente sustituido;

-S(0), (heteroarilo opcionalmente sustituido);
heteroarilalquiloxi opcionalmente sustituido;
-8(0), (heteroarilalquilo opcionalmente sustituido);
-OCON(R%),;

-NR*CO,R%;

-NR*CON(R®);;

J es un anillo seleccionado del grupo que consiste en

arilo;
piridilo; y

cicloalquilo;

q' representa la cantidad de sustituyentes G* en el anillo J ves(0,1,2,3,4,05,y

las porciones G* estan seleccionados del grupo que consiste de

-NR%);
-NR3COR®,
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halégeno;
alquilo;
cicloalquilo;-
alquenilo inferior;
cicloalquenilo inferior;
alquilo sustituido con halégeno;
alquilo sustituido con amino;
alquilo sustituido con N-alquilamino inferior;
alquilo sustituido con N,N-dialquilamino inferior;
alquilo sustituido con N-alcoilamino inferior;
alquilo sustituido con hidroxi;
alquilo sustituido con ciano;
alquilo sustituido con carboxi;
alquilo sustituido con alcoxicarbonilo inferior;
alquilo sustituido con fenilalcoxicarbonilo inferior;
alquilamino sustituido con halégeno;
alquilamino sustituido con amino;
alquilamino sustituido con N-alquilamino inferior;
alquilamino sustituido con N,N-dialquilamino inferior;
alquilamino sustituido con N-alcanoilamino inferior;
alquilamino sustituido con hidroxi;
alquilamino sustituido con ciano;
alquilamino sustituido con carboxi;
alquilamino sustituido con alcoxicarbonilo inferior;
alquilamino sustituido con fenilalcoxicarbonilo inferior;
-OR%:
-SR®,
-S(O)RE;



at

-S(0)R"%:

alcoxi inferior halogenado
alquiltio inferior halogenado
alquilsulfonilo inferior halogenado
-OCOR®;

-COR®;

-CORS,

-CON(R%);

-CH,OR?,

-NO_;

-CN;

amidino;

guanidino;

sulfo,

-B(OH)z;

arilo opcionalmente sustituido;

heteroarilo opcionalmente sustituido;
heterociclilo saturado opcionalmente sustituido;

heterociclilo parcialmente insaturado opcionalmente sustituido;

-OCO.R?:

heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente sustituido;
-$(O) (heteroarilo opcionalmente sustituido);
heteroarilalquiloxi opcionalmente sustituido;

-S(0), (heteroarilalquilo opcionalmente sustituido);

-CHO:
-OCON(R®);;
-NR¥CO,RE:

3(:5
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« -NR’CON(R%):
« puentes formadores de anillos fusionados unidos a conectando

posiciones adyacentes del anillo J, donde dichos anillos tienen las

estructuras:
a)
T
: T
en la cual

cada T2 representa independientemente N, CH, o CG?,
T3 representa S, O, CR*G*, C(R*:, o NR?; y

la adhesién al anillo J se logra a través de los atomos terminales T2y

Ta.
b)
11 7
P
77
en la cual
cada T2 representa independientemente N, CH, o CG*;
con la condicién de que un maximo de dos &tomos de puente T2
pueden serN; y
la adhesion al anillo J se logra a través de los 4tomos terminales Tz;
y
c) 3 T 56
r N, \ Mo
‘!4 1 T‘ ) _i_. ' ;I'. » © .|r'
LR S gk
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en las cuales

cada T*, T3 y T® representan independientemente O, S, CR'G*:

C(R*),, o NR% y

la adhesién al anillo J se logra a través de los tomos terminales T* o

T5; con las condiciones de que:

i)  cuandounT*es O, S, o NR? el otro T* es CR*G* 0 C(R*);

fi)  un puente que contiene los atomos T° y T® puede contener un
maximo de dos heteroatomos O, S, 0 N; y

i)  en un puente que comprende los atomos T° y T° cuando un
grupo T* y un grupo T® son atomos O, o dos grupos T® son
atomos O, dichos atomos O estadn separados mediante por lo

menos un atomo de carbono;

y con las condiciones adicionales de que:

- en G, G% G° y G* cuando dos grupos R® son cada uno
alquilo y estan situados en el mismo atomo N, pueden estar ligados
mediante un enlace, un O, un S, o NR? para formar un heterociclo
que contiene n de 5-7 4tomos en el anillo; y

- cuando un anillo arilo, heteroarilo, o heterocicliio esta
opcionalmente sustituido, este anillo puede ser portador de hasta 5
sustituyentes los cuales estan independientemente seleccionados
del grupo que consiste en amino, amino monosustituido con alquilo
inferior, amino disustituido con alquilo inferior, alcanoili amino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi

inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior

* halogenado, alcanoiloxi inferior, -CO2R?, -CHO, -CH,0R?, -OCO.R?, -

CON(R®)z; -OCON(R®);, -NR*CON(R®),, nitro, amidino, guanidino,
mercapto, sulfo, y ciano;

0 una sal farmacéuticamente aceptable prodroga de! mismo.

2

X
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2. Un compuesto que tiene la formula estructural generalizada

o A
o G‘]q.

N
A .
e _(\>\—Y R?
D=~ Ga,q
en la cual
R'yR%
i) conjuntamente forman un puente que tiene la estructura
&,
—T14

=g"),

donde la adhesion se logra con los 4tomos de carbono terminales; o

i) conjuntamente forman un puente que tiene la estructura

L
L .-T\T‘

- opef

en la cual uno de los miembros de anillo T' es N y los otros son CH, y la adhesidn
se logra a través de atomos terminales; y
donde

m es 0 o un nimero entero de 1-2; y

G' es un sustituyente independientemente seleccionado del grupo que
consiste en

¢ NR;

-« -NRPCOR®;
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halégeno;

alquilo;

alquilamino-sustituido con amino;

alquilamino sustituido con N-alquilamino inferior;

alquilamino sustituido con N,N-dialquilamino inferior;

alquilamino sustituido con N-alconoilamino inferior;

alquilamino sustituido con hidroxi;

alquilamino sustituido con carboxi;

alquilamino sustituido con alcoxicarbonilo inferior;

-OR";

-SR%

-S(O)R®;

-S(0)R";

alcoxi inferior halogenado;

alquiltio inferior halogenado;

alquilsulfonilo inferior halogenado;

-OCOR’;

-COR";

-CO;R%;

-CON(R®);

-NO,;

-CN;

heteroarilalquilo opcionalmente sustituido;

heteroariloxi opcionaimente sustituido;

-S(0), (heteroarilo opcionalmente sustituido);

heteroarilalquiloxi opcionalmente sustituido;

-S(0), (heteroarilalquilo opcionalmente sustituido);

R? es H o alquilo inferior;
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R® esta independientemente seleccionado del grupo que consiste en

» H;

+  alquilo inferior;

« arilo opcionalmente sustituido;

« aril alquilo inferior opcionalmente sustituido; y
pes061;
Y esté seleccionado del grupo que consiste en

e (CH2)a-S(O)p-(heteroarilo de 5 miembros)-(CHz)s-;

¢ -(CHn-C(G*NH)CHo)s-:

donde

ny s son cada uno independientemente 06 1; y

G? esta independientemente seleccionado del grupo que consiste en —CN,

-CO2R?, -CON(R®),, ¥

“CHaN(R®);

e -O-CHp;

«  -S(0)

¢ -§(0);

¢  -S(O)CHgz;

*  -8(0)CHz;
» -CHS(O);y
«  -CH:S(0)~

A y D independientemente representan N o CH;
L representa N o CH;

con las condiciones de que

a) la cantidad total de atomos N en el anillo que contiene A, B, D, EyL es 1
62;y
b) cuando L representa CH; por lo menos uno de A y D es un atomo de N; g-

es0,1462;
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G® est4 seleccionado del grupo que consiste en

» alquilo inferior;

» -NRPCORS;:
« -ORS

« -SR%

« -S(OR"

s -S(O%R%;

s -COR%

» -CON(R%:;

«  -S(ORNR):

+ CN;

«  arilo opcionalmente sustituido;

«  heteroarilo opcionalmente sustituido;

+ heteroarilalquilo opcionalmente sustituido;

« heteroariloxi opcionalmente sustituido;

«  -§(0), (heteroarilo opcionalmente sustituido);

« heteroarilalquiloxi opcionalmente sustituido;

«  -§(0), (heteroarilalquilo opcionalmente sustituido);

q' representa la cantidad de sustituyentes G* en el anillo fenilo yesO,1,2
6 3; y las porciones G* estan seleccionadas del grupo que consiste en
«  -NRY

« -NRCOR®;

«  haldgeno;

» alquilo;

» alquilo sustituido con halégeno;

» alquilo sustituido con hidroxi;

* alquilo sustituido con carboxi;

« alquilo sustituido con alcoxicarbonilo inferior;
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alquilamino sustituido con amino;

alquilamino sustituido con N-alquilamino inferior;
alquilamino-sustituido con N,N-dialquilamino inferior,
alquilamino sustituido con N-alcanoilamino inferior;
alquilamino sustituido con hidroxi;

alquilamino sustituido con carboxi;

alquilamino sustituido con alcoxicarbonilo inferior;
alquilamino sustituido con fenil-alcoxicarbonilo inferior;
-OR%;

-SRY

-S(O)R%;

-S(0)R%;

alcoxi inferior halogenado;

alquiltio inferior halogenado;

alquilsulfonilo inferior halogenado;

-OCOR®,

-COR’;

-COR%;

-CON(R%);

-CH.0R?;

-NO;;

CN;

heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente sustituido;

-S(0), (heteroarilo opcionalmente sustituido);
heteroarilalcoxi opcionalmente sustituido;

-5(0), (heteroarilalquilo opcionalmente sustituido);

v
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« puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes del anillo fenilo, teniendo dichos puentes las

estructuras;
a) .
N
2
'r"'
en la cual

cada T2 representa independientements N, CH, o CG*;
T°8, 0, CR*G*; C(R"z, o NR%; y
la adhesion al anillo J se logra a través de los 4tomos terminales T2 y
T T |
b)
'TgT'

|
T"’TT’

en la cual

cada T2 representa independientemente N, CH, o CG*;

con condicion de que maximo de dos atomos de puentes T2 pueden
. serN;y

la adhesion al anillo J se logra a través de los atomos terminales T

y

on las cuales
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cada T° y T representa independientemente O, S, CHG*, CHa, ©

NR® y

la adhesion-al anillo fenilo se logra a través de los atomos terminales

T* con las condiciones de que:

i)  un puente que contiens los dtomos T° y T® puede contener un
maximo de dos heterodtomos O, S,oN; y

i)  en un puente que comprende los &tomos T° y T? cuando un
grupo T° y un grupo T® son atomos O, o dos grupos T® son
atomos O, dichos atomos O estan separados mediante por lo

menos un atomo de carbono;

y con las condiciones adicionales de gue:

- en G', G G* y G* cuando dos grupos R® son cada uno
alquilo y estan situados en el mismo &tomo N, pueden estar ligados
mediante un enlace, un O, un S, o NR® para formar un heterociclo
que contiene N de 5-7 atomos en el anillo; y

- cuando un anillo arilo, heteroariio, o heterociclilo esta
opcionalmente sustituido, este anillo puede ser portador de hasta 2
sustituyentes los cuales estdn independientemente seleccionados
del grupo que consiste en amino, amino monosustituido con alquilo
inferior, amino disustituido con alquilo inferior, alcanoil amino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi
inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, alquiltio inferior halogenado, alcanoiloxi inferior, -CO2R?,
-CHO, -CH;0R?, -OCO;R?, -CON(R®)z; -OCON(R®)z, -NR*CON(R®),,
nitro, amidino, guanidino, mercapto, sulfo, y ciano;

o una sal farmacéuticamente aceptable prodroga del mismo.

Un compuesto que tiene la férmula estructural generalizada
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. p ot
ot - N'!q \ R‘ G‘)q
A N\
AL
k
en la cual
R!'yR%
i) conjuntamente forman un puente que tiene la estructura
N
X,
en la cual

la adhesion se logra a través de los atomos de carbono terminales; y cada grupo
G' ests situado en un &tomo no terminal del puente; o
ii) conjuntamente forman un puente que tiene la estructura
1
T\T‘
/

T'=T"

en la cual uno de los miembros de anillo T* es N y los otros son CH, y la adhesién
se logra a través de atomos terminales; y
donde

m es 0 0 un nimero entero de 1-2; y

G' es un sustituyente independientemente seleccionado del grupo que
consiste en

¢ NR%:

« -NR’CORS;



» halégeno;

» -OR%donde R® representa alquilo inferior;

* -NOy;

» heteroariloxi opcionalmente sustituido;

« heteroarilalquiloxi opcionalmente sustituido;
R® es H o alquilo inferior;
RY ests independientemente seleccionado del grupo que consiste en

e H:

» alquilo inferior;

« arilo opcionalmente sustituido;

« arilalquilo inferior opcionalmente sustituido; y
pes061;
Y esta seleccionado del grupo que consiste en

*  ~(CHz)s-S(O);~(heteroarilo de 5 miembros)-;

o =C(CN)H)-

s+ -0-CHg;

« -S(Oxy

«  -S(0)
ges0{o1;

G* esta seleccionado del grupo que consiste de

«  alquilo inferior;

» -NR’COR%;

« -CON(R%)q;

»  -S(0RN(R%::
q' representa la cantidad de sustituyentes G* en el anillo feniloyes 0, 1,2 6 3; y
las porciones G* estan seleccionadas del grupo que consiste en

e NR%

« halégeno;
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alquilo inferior;
alquilo inferior sustituido con halégeno;
-OR%;
-SR®;
-S(O)R®;
-S(0)R"
alcoxi inferior halogenado;
alquiltio inferior halogenado;
alquilsuifonilo inferior halogenado;
-OCOR’;
-COR%;
-CO.R%:
-CON(R®);
-CH.0R%;
-NO;
-CN;
heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente sustituido;
-5(0), (heteroarilo opcionaimente sustituido)
heteroarilalquiloxi opcionalmente sustituido;
-S(0O), (heteroarilalquilo opcionalmente sustituido);

puentes formadores de anillo fusionados unidos y conectando las

posiciones adyacentes del anillo fenilo, teniendo dichos puentes las

estructuras:
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en la cual
cada T2 representa independientemente N, CH, o0 CG*;
T representa S, O, CR*'G*, C(R*)2, ONRY: y

la adhesién al anillo fenilo se logra a través de los dtomos terminales T2 y

T
b) .
7 e
~N )
o 'L
v ™
en las cuales
cada T° y T® representa independientemente O, S, CHG*, CH,, o NR®;
y
la adhesi6n al anillo fenilo se logra a través de los atomos terminales T°:
con las condiciones de que
i) el puente que comprende los 4tomos T° y T° puede contener un méximo
de dos heteroatomos O, So N; y
i) en un puente que comprende los dtomos T° y T® cuando un grupo T® y un

grupo T° son atomos O, o dos grupos T® son 4tomos O, dichos &tomos O
estan separados mediante por io menos un 4tomo de carbono;
y con las condiciones adicionales de que G', G G®y G*, cuando dos grupos R®
son cada uno alquilo y estén situados en el mismo atomo N pueden estar ligados
mediante un enlace, un O, un S o NR? para formar un heterociclo que contiene N
de 5-6 atomos de carbono; y
- cuando un anillo arilo, heteroarilo o heterociclilo esta opcionalmente sustituido,
este anillo puede ser portador de hasta dos sustituyentes los cuales estan
independientemente seleccionados del grupo que consiste en amino, amino
monosustituido con alquilo inferior, amino disustituido con alquilo inferior,

alcanoilamino inferior, halégeno, alquilo inferior, alquilo inferior halogenado,
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hidroxi, alcoxi inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, -CO2R®, -CON(R')z, nitro y ciano o una sal farmacéuticamente

aceptable o prodroga del mismo.

4. Una composicién farmacéutica que comprende un compuesto de ia reivindicacion

1, y un portador farmacéuticamente aceptable.

5. Un método para tratar un mamifero que tiene una condicién caracterizada por
procesos anormales de angiogénsis o hiperpermiabilidad, que comprende administrar
dicho mamifero una cantidad de un compuesto de la reivindicacién 1 que es eficaz para

tratar dicha condicion.

6. El método de la reivindicacién 5, en el cual dicha condicion es el crecimiento de un
tumor; retinopatia, que incluye retinopatia diabética, oclusién isquémica retinal-venosa,
retinopatia de prematurez, y degeneracién macular relacionada con la edad; artritis
reumatoide; psoriasis; o un desorden de formacién de ampollas que esta asociado con
formacién de ampollas subepidérmicas que incluye pemfigoide, eritema multiforme, y

dermatitis herpetiformes.

7. Un compuesto que tiene la férmula estructura generalizada

4 A Y
y X (CR;)F—@ G)q.

N R'
] L’? = RS
D=E™GY,
en la cual
R'yR%
i) representan independientemente H o alquilo inferior;

ii) conjuntamente forman un puente que tiene la estructura
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7%

o _'_,‘\\G,,m_

en la cual la adhesién se logra a través de los atomos de carbonos

terminales;
iii) conjuntamente forman un puente que tiene la estructura
=‘\G‘ )m
en la cual la adhesibn se logra a través de los atomos de carbono
terminales; o
iv) conjuntamente forman un puente que tiene la estructura

>

T'=T

en la cual uno o dos miembros del anillo T’ y N y los otros son CHy y la
adhesi6n se logra a través de los atomos terminales, y

donde

mes 0 o un ndmero de 14, y

G' es un substituyente independientemente seleccionado del grupo que

consisten en
¢ NRM
«  -NRCOR%;
. halégeno;
. alquilo;

. cicloalquilo;
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alquenilo inferior;

sicloalquenilo inferior;

alquilo substituido con halégeno;

alquilo substituido con amino;

alquilo substituido con N-alquilamino inferior;

alquilo disubstituido con N,N-alquilamino inferior;
alquilo substituido con N-alcanoilamino inferior;
alquilo substituido con hidroxi;

alquiio substituido con ciano;

alquilo substituido con carboxi;

alquilo substituido con alcoxicarbonilo inferior;
alquilo substituido con fenilalcoxicarbonilo inferior;
alquilamino substituido con halégeno;

alquilamino substituido con amino;

alquilamino substituido con N-alquilamino inferior;
alquilamino disubstituido con N,N-alquilamino inferior;
alquilamino substituido con N-alcanoilamine inferior;
alquilamino substituido con hidroxi;

alquilamino substituido con ciano;

alquilamino substituido con carboxi;

alquilamino substituido con alcoxicarbonilo inferior;
alquilamino substituido con fenilacoxicarbonilo inferior;
-OR%

-SR",

-S(O)R®%,

-S(O)R%;

alcoxi inferior halogenado;

alquiltio inferior halogenado;
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alquilsulfonilo inferior halogenado;

-OCOR®;

-COR®:

-CO-R";

-CON(R®);

-CH,0R?;

-NO3;

-CN;

amidino,

guanidino;

sulfo;

-B(OH)Y;

arilo opcionalmente substituido;

heteroarilo opcionalmente substituido;
heterociclilo saturado opcionalmente substituido;
heterociclilo parcialmente insaturado opcionalmente substituido;
-OCO.R’;

heteroarilalquilo opcionalmente substituido;
heteroariloxi opcionalmente substituido;

S(O)p (heteroarilo opcionalmente substituido);
heteroarilalquiloxi opcionalmente substituido;
-S(0), (heteroarilalquilo opcionalmente substituido);
-CHO;

-OCON(R®),;

-NRCO.R®,

-NR*CON(R®);;

R® es H o alquilo inferior;

R® esta independientemente seleccionado del grupo que consiste en
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H;
alquilo;
arilo opcionalmente substituido;

aril alquilo inferior opcionalmente substituido; y

R* es H, halégeno, o alquilo inferior;

pes0,102,

X esta seleccionado del grupo que consiste en O, S y NH;

Y esta seleccionado del grupo que consiste en

2,y

alquileno inferior, opcionalmente substituido por OH o Oacillo;
-CHz-O;

-CHzS;

-CHx>NH;

~-NH-;

«(CR*,):S(0),-(heteroarilo de 5 miembros)-(CR*;)s-;
{CR*n-C(G*(R*}-(CR")s;

donde

n y s son cada uno independienternente 0 o un nimero entero de 1-

G? esta seleccionado del grupo que consiste en —~CN, CO,R3, -

CON(R®)2, y CHaN(R)z:

-0-CHo-;
-5(0)-
-5(0)z;
-SCHz-;
-S(0)CHgz-;
-S(0);CH2-;



. -CHzS(0)- y
. -CH28(0)z-;

A y D representan independientemente N o CH;

B y E representan independientemente N o CH;

L representa N o CH;

con la condicidn de que

107
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a) la cantidad total de 4&tomos N en el anillo que contiene A, B, D, E y

Les1,2,03;y

b) cuando | representa CH, por lo menos uno de A y D es un atomo de

N;
qges0,1,62;

G® esta seleccionado del grupo que consiste en

. -NR3CORS;

. alquilo carboxi substituido;
. alquilo alcoxicarbonil inferior substituido;
« -OR% |

. -SR%

« -SOR%

. -S(0)R%;

«  -OCOR%

. -COR;

«  -COR%

«  -CHOR%

+  -CONR%);

¢ -5(0)RN(R®:;
. -NO2;
. -CN;

. arilo opcionalmente substituido;
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. heteroarilo opcionalmente substituido; 3
. heterociclilo saturado opcionalmente substituido;
. heterociclilo parcialmente insatu.rado opcionalmente substituido;
. heteroarilalquilo opcionalmente substituido:
. heteroariloxi opcionalmente substituido;
. -S(0), (heteroarilo opcionalmente substituido);
. heteroarilalquiloxi opcionalmente substituido;
. -§(O)y(heteroarilalquilo opcionalmente substituido);

«  -OCON(R%q;
«  -NRCO.R%;
e -NRCON(R®);
J es un anillo seleccionado del grupo que consiste en
. arilo
. piridilo; y
. cicloalquilo;
q’ representa el nimero de substituyentes G* en el anillo J yes0,1,2,3,4,05y

las porciones G* estan seleccionadas del grupo que consiste en

«  -NR):

«  -NRCOR®

. halégeno;

. alquilo;

. cicloalquilo;

. alquenilo inferior;

. cicloalquenilo inferior;

. alquilo substituido con halégeno;

. alquilo substituido con amino;

o alquilo substituido con N-alquilamino inferior;

. alquilo disubstituido con N,N-alquilamino inferior;
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alquilo substituido con N-alcanoilamino inferior;
alquilo substituido con hidroxi;

alquilo substituido con ciano;

alquilo substituido con carboxi;

alquilo substituido con alcoxicarbonilo inferior;
alquilo substituido con fenilalcoxicarbonilo inferior;
alquilamino substituido con halégeno;

alquilamino substituido con amino;

alquilamino substituido con N-alquilamino inferior;
alquilamino disubstituido con N,N-alquilamino inferior;
alquilamind substituido con N-alcanoilamino inferior;
alquilamino substituido con hidroxi;

alquilamino substituido con ciano;

alquilamino substituido con carboxi;

alquilamino substituido con alcoxicarbonilo inferior;
alquilamino substituido con fenilalcoxicarbonilo inferior;
-OR®,

-SR®,

-S(O)R®;

-S(0)R"%;

alcoxi inferior halogenado;

alquiltio inferior halogenado;

alquilsulfonilo inferior halogenado;

-OCOR®;

-COR®;

-COR%;

-CON(R)z:

-CH,OR’;



110

-NO;;

-CN,;

amidino; -

guanidino;

sulfo;

B(OH)%

arilo opcionalmente substituido;

heteroarilo opcionalmente substituido;

heterociclilo saturado opcionaimente substituido;
heterociclilo parcialmente insaturado opcionalmente substituido;
-OCOR?;

heteroarilalquilo opcionalmente substituido;
heteroariloxi opcionalmente substituido;

-S(0), (heteroarilo opcionalmente substituido);
heteroarilalquiloxi opcionalmente substituido;
-S(0), (heteroarilalquilo opcionalmente substituido);
-CHO;

-OCON(R%);

-NR?’CO.R®,

-NR*CON(RS);;

puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes al anillo J, donde dichos puentes tienen las

estructuras
a) .r:
NG
. /T
T
en la cual

cada TZ representa independientemente N, CH, o CG*;



111

33

la adhesién al anillo J se logra a través de los 4tomos terminales T2y T*;

T representa S, O, CR'G*, C(R*)., o NR*: y

b) Tss.l.z
TwT‘
en la cual
cada T2 representa independientemente N, CH, o CG*:
con la condicién de que un maximo de dos atomos T2 de puente pueden
serN;y
la adhesi6n al anillo J se logra a través de los atomos terminales T y
c) |
T Ts\ - Ts\'r : T’HT:-.a , © TS_T:T
Pl T et 18—7¢€
donde
cada T*, T° y T® representan independientemente O, S, CR'G*, C(R*):, o
NR? y

la adhesién al anillo J se logra a través de los atomos terminales T* o T

con las condiciones de que:

i)  cuandounT*es O, S, o NR? el otro T* es CRyG* 0 C(R*)2;

i)  un puente que comprende los atomos T° y T° pueden contener un
maximo de dos heteroatomos O, S, o0 N; y

i)  en un puente que comprende los &tomos T° y T®, cuando un grupo
T® y un grupo T® son atomos de O, o dos grupos T° son atomos de O, dichos
atomos de O estan separados mediante por lo menos un d&tomo de carbono;

y con las condiciones de que:
- en G', G% G2, y G cuando dos grupos R® son cada uno alquilo y estén

situados en el mismo atomo de N, los mismos pueden estar ligados por un enlace,
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un O, un S, o NR; para formar un heterociclo que tiene N de 5-7 4tomos en el

anillo; y

- cuando un anille arilo, heteroarilo, o heterociclilo estd opcionalmente

substituido este anillo puede ser portador de hasta 5 substituyentes los cuales

estan independientemente seleccionados del grupo que consiste en amino, amino

mono substituido con alquilo inferior, amino di-substituido con alquilo inferior,

alcanoilamino inferior, halégeno, alquilo inferior, alquilo inferior halogenado,

hidroxi, alcoxi inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior

halogenado, alcanolloxi inferior, -CO2R?, -CHO, -CH,0R?, - OCO2R?, -CON(R®),, -

OCON(R®),, -NR3CON(R®),, nitro, amidino, guanidino, mercapto, sulfo, y ciano;

o una sal o prodroga farmacéuticamente aceptable del mismo.

Un compuesto que tiene la formula estructural generalizada

en la cual
R'yR%

i)

terminales; o

H N
\: N-—(CH:)',—‘Q\.G")‘I.
N R' -

L’?_S\;Y R? -

conjuntamente forman un puente que tiene la estructura

N
QQG! }m

en la cual la adhesién se logra a través de los a4tomos de carbonos
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ii) conjuntamente forman un puente que tiene la estructura

:1
.,

=T

en la cual uno o dos miembros del anillo T' y N y los otros son CH,
y la adhesién se logra a través de los dtomos terminales; y
donde
m es 0 es 0 un nimero entero de 1-2; y

G' es un substituyente independientemente seleccionado del grupo que

consiste en
¢ NR;
«  -NR°COR%
. hailégeno;
. alquilamino substituido con amino;
. alquilamino substituido con N-alquilamino inferior,
. alquilamino disubstituido con N,N-alquilamino inferior;
. alquilamino substituido con N-alcanoilamino inferior;
. alquilamino substituido con hidroxi;
. alquilamino substituido con carboxi;
. alquilamino substituido con alcoxicarbonilo inferior;
. -OR®,
«  -SR%
«  -S(OR%
. -S(0)R%;
. alcoxi inferior halogenado;
. alquiltio inferior halogenado;

. alquilsulfonilo inferior halogenado;
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-OCOR®,

-COR";

-CORY

-CON(R®)z;

-NO;

-CN;

heteroarilalquilo opcionalmente substituido;
heteroariloxi opcionalmente substituido;
-S(O), (heteroarilo opcionalimente substituido;
heteroarilalquiloxi opcionalmente substituido;

-§(0), (heteroarilalquilo opcionalmente substituido);

R? es H o alquilo inferior;

R® est4 independientemente seleccionado del grupo que consiste en

pes061;

H;
alquilo inferior,
arilo opcionalmente substituido;

aril alquilo inferior opcionalmente substituido, y

esta seleccionado del grupo que consiste en

alquileno inferior, opcionalmente substituido por OH o Oacilo;
-CH2-0;
-CHZ2-S;

-CH2-NH;

~-(CR2)xS(0)y-(heteroarilo de 5 miembros)-(CRa)s-;

%)
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~(CR2)-C(G2)(H)}-(CHz)s;
donde

ny s son cada uno independientemente 0 0 1; y

G2 esta seleccionado del grupo que consiste en —CN, -CO2R?, -CON(R®),, y

-CH2N(R®).:
-O-CHz-;
-5(0)
-S(0)=;
-SCHz;
-S(0)CHz-;
S(O)CHz
-CHz5(0)- y
-CH;S(O)z;

A y D representan independientemente N o CH;

L representa N o CH;

con las condiciones de que

a)

1,2)y

b)

de N;

ges0,1,62;

la cantidad total de atomos N en el anillo que contiene A, Dy L es

cuando L representa CH, por lo menos de uno A y D es un atomo

G? esta seleccionado del grupo que consiste en

-NRCOR®,
-ORS;
-SR®,
-S(O)R;
-S(0)R"%
-COR",
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. -CON(R%);;
e -S(CEN(R%:;

. -CN;
. arilo opcionalmente substituido,
. heteroarilo opcionalmente substituido;

. heteroarilalquilo opcionalmente substituido;
. heteroariloxi opcionalmente substituido;
. -S(0), (heteroarilo opcionalmente substituido);
. heteroarilalquiloxi opcionalmente substituido;
. -S(0)p(heteriarilalquilo opcionalmente substituido),
q' representa la cantidad de substituyentes G* en el anillo fenilo ves0,1,203,y

las porciones G* estan seleccionadas del grupo que consiste en

«  NR)

«  -NR°COR;

. halégeno;

. alquilo;

. alquilo substituido con halégeno;
. alquilo substituido con hidroxi;

. alquilo substituido con carboxi;

. alquilo substituido con alcoxicarbonilo inferior;

. alquilo substituido con fenilalcoxicarbonilo inferior;

. alquilamino substituido con amino;

. alquilamino substituido con N-alquilamino inferior;

. alquilamino substituido con N,N-dialquilamino inferior;
. alquilamino substituido con N-alcanoilamino inferior;

. alquilamino substituido con hidroxi;

. alquilamino substituido con ciano;

. alquilamino substituido con carboxi;
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alquilamino substituido con alcoxicarbonilo inferior;
alquilamino substituido con fenilalcoxicarbonilo inferior;
-OR%;

-SR®;

-S(O)R%

-S(0)R%

alcoxi inferior halogenado;

alquiltio inferior halogenado;

alquilsulfoniio inferior halogenado;

-OCOR?;

-COR®,

-COR";

-CON(R®)z;

-CH,OR?;

-NO;

-CN;

heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente substituido;

-S(0), (heteroarilo opcionalmente substituido);
heteroarilalquiloxi opcionalmente substituido;

-S(O)y(heteriarilalquilo opcionalmente substituido);

267
T

puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes del anillo fenilo. donde dichos puentes tienen las

estructuras

a)
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en la cual
cada T2 representa independientemente N, CH, o CG*,
T® representa S, O, CHG*, C(H),, o NR®; y

la adhesion al anilio fenilo se logra a través de los 4tomos terminales

Ty T

b) Tg-rz

en la cual
cada T2 representa independientemente N, CH, o CG*;
con la condicién de que un méaximo de dos 4tomos de puente T2
pueden ser N; y

la adhesidn al anillo fenilo se logra a través de los atomos terminales

Ty
c) T’\ T’\T‘
™ © 114
TV. T
en las cuales

cada T° y T® representan independientemente O, S, CHG* C(H), o
NR? y
la adhesién al anillo fenilo se logra a través de los atomos terminales -

T*. con las condiciones de que:
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i)  un puente que comprende los 4tomos T® y T® puede contener
un méximo de dos heterodtomos O, S,o N; y

i)  en un puente que comprende los 4tomos T° y T® cuando un
grupo T° y un grupo T® son atomos O, o dos grupos T® son
atomos O, dichos atomos O estan separados mediante por lo

menos un atomo de carbono;

y con las condiciones adicionales de que:

- en G', G% G® y G* cuando dos grupos R® son cada uno
alquilo y estan situados en el mismo 4&tomo N, pueden estar ligados
mediante un enlace, un O, un S, o NR® para formar un heterociclo
que contient-.; N de 5-7 atomos en el anillo; y

- cuando un anillo arilo, heteroarilo, o heterociclilo esté
opcionalmente sustituido, este anillo puede ser portador de hasta 2
sustituyentes los cuales estan independientemente seleccionados
del grupo que consiste en amino, amino mono sustituido con alquilo
inferior, amino di-sustituido con alquilo inferior, alcanoilamino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi
inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, alcanoiloxi inferior, -CO,R®, -CH,OR®, -OCO:R?, -
CON(R®); -OCO(R®),, -NR*CON(R®),, nitro y ciano;

0 una sal o prodroga farmacéuticamente aceptable del mismo.

Un compuesto que tiene la fébrmula estructural generalizada

N—{CHy)
N zp _.‘\Gi)q
N Vgt
S



120
en la cual
R'yR%
i) conjuntamente forman un puente que tiene la estructura

N

4 G‘,ll'l

donde la adhesidn se logra a través de los dtomos de carbono

terminales y cualquier grupo G' esta situado en un atomo no terminal del puente;

0

ii) conjuntamente forman un puente que tiene la estructura

Ti
S

Tl==T"!

donde uno de los miembros T' es N y los otros son CH, y la adhesién se

logra a través de los atomos terminales; y

m es 0 un numero entero de 1-2; y

G' es un substituyente independientemente seleccionado de grupo que

consiste en

-N(R)z;

-NR*COR;

halégeno;

OR® donde R® representa alquilo inferior;
-NO.;

heteroariloxi opcionalmente substituido;

heteroarilalquiloxi opcionalmente substituido;
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R? es H o alquilo inferior;
R® esta independientemente seleccionado del grupo que consiste en -
s H
» alquilo inferior;
» arilo opcionalmente sustituido;
» arilalquilo inferior opcionalmente sustituido; y
pesOo1;
Y esta seleccionado del grupo que consiste en

« alquileno inferior, opcionaimente substituido con OH;

» -CHzO;
o -84
e -NH-;
. -S(O), (heteroarilo de 5 miembros)-;
. -C(CN)(H)-;
. ~0-CHa-;
. -8(0)- y
. -S(0)s-;
qes061;

G? est4 seleccionado del grupo que consiste en

e -NRCORS:
« -COR%
« -CON(R®;

¢« -S(ORNR::
q' representa la cantidad de sustituyentes G* en el anillo fenilo y es 0, 1, 20 3; y
las porciones G* estan seleccionados del grupo que consiste de

«  NR)

=  halégeno;

« alquilo inferior;
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»  alquilo inferior substituido;

« -OR%
« -SR%
. -S(O)R%
. -S(O)RY

« alcoxi inferior halogenado;
« alquiltio inferior halogenado;

» alquilsulfonilo inferior halogenado;

» -OCORS

« -CORY%

¢ -CORY

« -CON(R%:;
» -CH;OR%
«  -NOz;

« CN;

» heteroarilalquifo opcionalmente sustituido;

. heteroariloxi opcionalmente sustituido;

-$(0), (heteroarilo opcionalmente substituido);

heteroarilaiquiloxi opcionaimente substituido;

-S(O)p(heteriarilalquilo opcionalmente substituido);

puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes del anillo fenilo, donde dichos anillos tienen las

estructuras:
a)
]
T\\'rz
/7

T’
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en la cual

cada T2 representa independientemente N, CH, o CG*,
T representa S, 0, CHG*, CH, o NR* y

la adhesion al anillo fenilo se logra a través de los 4tomos terminales

Ty T3

b) )
Ne o T
™. T
en las cuales

cada T°'y T® representan independientements O, S, CHG*, CH. o

NR®, y

la adhesion al anillo fenilo se logra a través de los atomos terminales

T,

con las condiciones de que:

i) un puente que comprende los atomos T° y T® puede contener
un maximo de dos heteroatomos O, S, o0 N; y

ii)  en un puente que comprende los &tomos T3 y T® cuando un
grupo T° y un grupo T® son atomos O, o dos grupos T® son
atomos O, dichos atomos O estan separados mediante por lo
menos ur atomo de carbono;

y con las condiciones adicionales de que:

- en G', G G®y G* cuando dos grupos R® son cada uno

alquilo y estan situados en el mismo atomo N, pueden estar ligados

por un enlace, un O, un S, o NR® para formar un heterociclo que

contiene N de 5-6 atomos en el anillo; y
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- cuando un anillo arilo, heteroarilo, o heterocicliio est4
opcionalmente sustituido, este anillo puede ser portador de hasta 2
sustituyentes los cuales estadn independientemente seleccionados
del grupo que consiste en amino, amino monosustituido con alquilo
inferior, amino disustituido con alquilo inferior, alcanoil amino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi
inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, -COZR®, -CON(R®),; nitro y ciano;

o prodroga farmacéuticamente aceptable del mismo,

10. Una composicién farmacéutica que comprende un compuesto de la reivindicacién

7. y un portador farmacéuticamente aceptable.

11. Un método para tratar un mamifero que tiene una condicién caracterizada por
procesos anormales de angiogénesis o hiperpermiabilidad, que comprende administrar
a dicho mamifero una cantidad de un compuesto de la reivindicacién 7 el cual es eficaz

para tratar dicha condicion.

12. El método de la reivindicacién 11, donde dicha condicién es el desarrolio de un
tumor, retinopatia, que incluye retinopatia diabética, oclusiéﬁ isquémica retinal-venosa,
retinopatia de prematurez, y degeneracion macular relacionada con la edad; artritis
reumatoide; psoriasis; 0 un desorden de ampollas que estan asociadas con formacién
sub-epidérmica de ampollas que incluyen penfigoide con ampollas, eritema muiltiforme,

y dermatitis herpetiformis.

13. Un compuesto que tiene la férmula estructural generalizada
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A-B"
? N~y R?
L“D=E\Ga,q
en la cual
R'yR%
i) representan independientemente H o alquilo inferior;
ii) conjuntamente forman un puente que tiene la estructura
D
. ___J‘\Gi ) m
en la cual la adhesion se logra a través de atomos de carbono terminales;
iii)  conjuntamente forman un puente que tiene la estructura
N
.
donde la adhesién se logra a través de los 4tomos de carbono
terminales; o

iv}  conjuntamente forman un puente que tiene la estructura
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en la cual uno o dos miembros de anillo T' son N y los otros son CH, yla

adhesién s logra a través de los 4tomos terminales; y

dondse

m es 0 un nimero entero de 1-4; y

G' es un sustituyente independientemente seleccionado de grupo que

consiste en

NR):;

-NR*COR";

haldgeno;

alquilo;

cicloalquilo;

alquenilo inferior;
cicloalquenilo inferior;

alquilo sustituido con halégeno;
alquilo sustituido con amino;

alquilo sustituido con N-alquilamino inferior;

. alquilo sustituido con N,N-dialquilamino inferior;

alquilo sustituido con N-alcoilamino inferior;

alquilo sustituido con hidroxi;

alquilo sustituido con ciano;

alquilo sustituido con carboxi;

alquilo sustituido con alcoxicarbonilo inferior;

alquilo sustituido con fenilalcoxicarbonilo inferior:;
alquilamino sustituido con halégeno;

alquilamino sustituido con amino;

alquilamino sustituido con N-alquilamino inferior;
alquilamino di-sustituido con N,N-dialquilamino inferior;

alquilamino sustituido con N-alcanoilamino inferior;
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alquilamino sustituido con hidroxi;
alquilamino sustituido con ciano;

alquilamino sustituido con carboxi;

alquilamino sustituido con alcoxicarbonilo inferior;

alquilamino sustituido con fenilalcoxicarbonilo inferior;

-0C%;

-SR%;

-S(O)R%,

-S(0)R%

‘alcoxi inferior halogenado;
alquiltio infeﬁor halogenado;
alquilsulfonilo inferior halogenado;
-OCOR®,

-COR®;

-COR?,

-CON(R%),;

-CH20R?;

-NO2;

-CN;

amidino;

guanidino,

sulfo;

-B(OH)z;

arilo opcionalmente sustituido;

heteroarilo opcionalmente sustituido;

heterociclilo saturado opcionalmente sustituido;

heterociclilo insaturado opcionalmente parcialmente sustituido;

-OCO,R*
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« heteroaril alquilo opcionalmente sustituido;

» heteroariloxi opcionalmente sustituido;

»  -§(O) (heteroarilo opcionalmente sustituido);
« heteroarilalcoxi opcionalmente sustituido;

e  -§(O) (heteroarilalquilo opcionalmente sustituido);

« -CHO;
« -OCON(R%:;
« -NR’CO.R%

« -NR'CON(R%):;
R® es H o alquilo inferior;
R® est4 independientemente seleocion_ado del grupo que consiste en
s H:
* alquilo;
«  arilo opcionalmente sustituido;
« arilalquilo inferior opcionalmente sustituido; y
R* es H, halégeno, o alquilo inferior;
pes0,162;
X esta seleccionado del grupo que consiste en O, S, y NH;
Y esta seleccionado del grupo que consiste en

» alquileno inferior, opcionalmente sustituido con OH o Oacilo;

o -CHz-O-

»  CHz-S+

e -CH2-NH-;
X

. .S

o -NH-;

o -(CR*)n-S(O)p-(heteroarilo de 5 miembros)-(CR*2),-;
o {CRYIN-CIGHRMCR*)s~;

NS
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donde
ny s son cada uno indapendientemente 0 nimero entero de 1-2; y

G? esta seleccionado del grupo que consiste en —CN, -COzR?, -CON(R®).,

y CHNO(R®:;

e -0-CHx;

*« -S(Oh

*  -5(0)

« -SCHz;

e  -S(O)CH;

o  -S(0O)CHo;
« -CH25(0)- y
o -CH28(0)-

A y D independientemente representan N o CH;
B y E representan independientemente N o CH;
L representa N o CH;

con las condiciones de que

a) la cantidad total de 4tomos N en el anillo que contiene A, B, D, Ey L es
1263;y

b) cuando L representa CH; por lo menos uno de Ay D es un 4tomo de N;

qes0,1062;

G® esta seleccionado del grupo que consiste en
e alquilo inferior;
« -NR’COR®
» alquilo sustituido con carboxi;
« alquilo sustituido con alcoxicarbonilo inferior;
« -OR%
- -8R
« -S(O)R%;
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-S(O):R%;

-OCOR®;

-COR®;

-COR%;

CH,OR?;

-CON(R®);

-S(0)N(R%)z:

-NO,;

-CN;

arilo opcionalmente sustituido;

heteroarilo opcionalmente sustituido

heterociclilo saturado opcionalmente sustituido;
heterocicliclo parcialmente insaturado opcionalmente sustituido;
heteroarilalquilo opcionalmente sustituido;
heteroariloxi opcionalmente sustituido;

-S(0), (heteroarilo opcionalmente sustituido);
heteroarilalquiloxi opcionalmente sustituido;
-5(0), (heteroarilalquilo opcionalmente sustituido);
-OCON(R%:;

-NR*CO2R";

-NR3CON(R®);;

J es un anillo seleccionado del grupo que consiste en

arilo;
piridilo; y

cicloalquilo;

252
sl

q’ representa el nimero de sustituyentes G* en el anillo J ves0,1,2,3,4,65,y

las porciones G* estan seleccionados del grupo que consiste de

heteroarilalquilo opcionalmente sustituido;
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heteroariloxi opcionalmente sustituido;
-S(0), (heteroarilo opcionalmente sustituido);
heteroarilalquiloxi opcionalmente sustituido;
-§(0), (heteroarilalquilo opcionalmente sustituido);
-CHO;
-OCON(R®);
-NR*CO,R%;
NR*CON(R®),

puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes del anillo J, donde dichos anillos tienen las

estructuras:
a)
) L 5y
W\
T3
/
en la cual

b)

cada T? representa independientemente N, CH, o CG*,
T3 representa S, O, CR*G*, C(R*)2, 0 NR%; y
la adhesion al anillo J se logra a través de los 4tomos terminales T2y

Ta.

p™

en la cual
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cada T2 representa independientemente N, CH, o CG*;
con la condicion de que un méaximo de dos atomos de puente T2
pueden ser N; y

la adhesién al anillo J se logra a través de los 4tomos terminales TZ

y
c)
™ Ts\ Ts\ 13 . .Ts--.-l-: T’—T:T.
i ! T'° K f i ”- T' r O ]
T W TVT‘ 2 T
.. TS.a-T‘ Ts_TG’
en las cuales

cada T*, T° y T° representan independientemente O, S, CR*G*;

C(R*)., oNR? y

la adhesion al anillo J se logra a través de los 4tomos terminales T o

T°; con las condiciones de que:

i) cuandounT?es O, S, o NR3, el otro T* es CR'G* 0 C(R*);

i) un puente que contiene los &tomos T y T® puede contener un
maximo de dos heteroatomos O, S,0N; y

fii) en un puente que comprende los 4tomos T° y T® cuando un
grupo T° es O, es otro T® es CR*G*, C(R*}2;0 NR3;

iv)  en un puente que comprende atomos TS y T cuando un grupo
T® y un grupo T® son 4atomos de O, o dos grupos T® son
atomos O, dichos atomos O estan separados mediante por lo
menos un atomo de carbono;

y con las condiciones adicionales de que:
- en G', G% G° y G* cuando dos grupos R® son cada uno

alquilo y estan situados en el mismo atomo N, pueden estar ligados
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mediante un enlace, un O, un S, o NR? para formar un heterociclo
que contiene N de 5-7 atomos en el anillo; y

- cuando un anillo arilo, heteroarilo, o heterociclilo esta
opcionalmente sustituido, este anillo puede ser portador de hasta 5
sustituyentes los cuales estan independientemente seleccionados
del grupo que consiste en amino, amino monosustituido con alquilo
inferior, amino disustituido con alquilo inferior, alcanoil amino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi
inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, alcanoiloxi inferior, -CO2R?, -CHO, -CH0OR3, -OCO.R?, -
CON(R®)z; -bCON(Rs)z._-NRacoN(RB)z, nitro, amidino, guanidino,
mercapto, sulfo, y ciano;

o una sal o prodroga farmacéuticamente aceptable del mismo.

14. Un compuesto que tiene la férmula estructural generalizada

H
7\
! "_‘c””p_@\tr

A
¢ Y w
h Dﬂ 3 ’q

en la cual
R'yR%
i) forman conjuntamente un puente que tiene la estructura
y
)

G')m
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H

£5)

donde la adhesion se logra a través de los 4tomos de carbono terminales; o

ii) conjuntamente forman un puente que tiene la estructura

en la cual uno de los miembros de anillo T es N y los otros son CH, y la adhesién

se logra a través de atomos terminales; y

donde

m es 0 o un nimero entero de 1-2; y

G' es un substituyente independientemente seleccionado del grupo que
consiste en

e -NR%

« - -NR°COR®%;

» halégeno;

«  alquilo;

« alquilamino sustituido con amino;

« alquilamino sustituido con N-alquilamino inferior;

e alquilamino sustituido con N,N-dialquilamino inferior;
« algquilamino sustituido con N-alconoilamino inferior;

« alquilamino sustituido con hidroxi;

« alquilamino sustituido con carboxi;

« alquilamino sustituido con alcoxicarbonilo inferior;

« -OR%

« -SRY

« -S(O)R%
« -S(0)R%

» alcoxi inferior halogenado;
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¢ alquiltio inferior halogenado;

» alquilsulfonilo inferior halogeriado;

« -OCORS

« -CORS

« -COR%

e -CONR®);
»  -NOg;

« -CN;

» heteroarilalquilo opcionalmente sustituido;

« heteroariloxi opcionalmente sustituido;

e -S(0) (heter.oan'lo opcionalmente sustituido);

« heteroarilalquiloxi opcionalmente sustituido;

e  -§(0), (heteroarilalquilo opcionalmente sustituido);
R? es H o alquilo inferior;
R® est4 independientemente seleccionado del grupo que consiste en

« H:

« alquilo inferior;

« arilo opcionalmente sustituido;

« aril alquilo inferior opcionalmente sustituido; y
pes061;

Y esta seleccionado del grupo que consiste en

« alquileno inferior, opcionalmente sustituido con OH o Oacilo;

o -CHx-O-

e  -CHxS-;

e -CHxNH-;
o O

. S
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~(CH2)a-S(O),-(heteroarilo de 5 miembros)-(CHa),-;
«(CH)n-C(G*YHHCH,)

donde

ny s son cada uno independientemente 06 1; y

G? esta independientemente seleccionado del grupo que consiste en —CN,

-CO2R?, -CON(R®),, y -CH2N(R®);;

-O-CHz-;
-S(0);
-S(0)z-
-SCHy-;
-S(O)CHz;
-S(0)2CHz;
-CH,S(0)-; y
-CH;S(O)-

A y D independientemente representan N o CH;

L representa N o CH;

con las condiciones de que

a) la cantidad total de atomos N en el anillo que contiene A, D, yLes 16 2;
y

b) cuando L representa CH, por lo menos uno de A y D es un atomo de N;

ges0,162;

G? esta seleccionado del grupo que consiste en

zlquilo inferior;
-NRCOR?,
-ORE;

-SRG;

-S(O)RY;
-S(0)R%;
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« -COR%

e -CON(R%);

«  -S(ORNR:

« -CN;

« arilo opcionalmente sustituido;

» heteroarilo opcionalmente sustituido;

» heteroarilalquilo opcionalmente sustituido;

« heteroariloxi opcionalmente sustituido;

» -§(0), (heteroarilo opcionaimente sustituido);

« heteroarilalquiloxi opcionalmente sustituido;

e -5(0) (hetet:oarilalquilo opcionalmente sustituido);

q' representa la cantidad de sustituyentes G* en el anillo fenilo yesO0,1,2
03y

las porciones G* estan seleccionadas del grupo que consiste en

» heteroarilalquilo opcionalmente sustituido;

» heteroariloxi opcionalmente sustituido;

»  -§(0O), (heteroarilo opcionalmente sustituido);

» heteroarilalquiloxi opcionalmente sustituido;

»  -§(0), (heteroarilalquilo opcionalmente sustituido);

« puentes formadores de anillos fusionados unidos y conectando

posiciones adyacentes del anillo fenilo, teniendo dichos puentes las

estructuras:
a)
L
T
70/
en la cual

cada T2 representa independientemente N, CH, o CG*:
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T representa S, O, CHG* C(H),, o NR% y

la adhesion al anillo fenilo se logra a través de los dtomos terminales

T2y TS

b)
T_ste.{z
TZ
12
en la cual
cada T2 representa independientemente N, CH, o CG*;
con condicién de que méaximo de dos 4tomos de puentes T2 pueden
serN;y
la adhesién al anillo fenilo se logra a través de los 4tomos terminales
T4y
c)
. T
'r’\ \\‘-6
i R 1
1'1/ v
donde

cada T® y T® representa independientemente O, S, CHG‘. CHs o

NR®; y

la adhesion al anillo fenilo se logra a través de los atomos terminales

T con las condiciones de que:

i) un puente que comprende los dtomos T° y T8 puede contener
un maximo de dos heteroatomos O, S,0 N; y

i)  en un puente que comprende los 4tomos T° y T® cuando un

grupo T° es O, el otro T° es S, CHG*, CH o NR®;
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i)  en un puente que comprende los dtomos T° y T® cuando un

1319

grupo T° y un grupo T° son atomos O, o dos grupos T° son
atomos O, dichos atomos O estan separados mediante por lo
menos un 4tomo de carbono;
y con las condiciones adicionales de que:
- en G', G G® y G* cuando dos grupos R® son cada uno
alquilo y estan situados en el mismo atomo N, pueden estar ligados
mediante un enlace, un O, un S, o NR? para formar un heterociclo
que contiene N de 5-7 4tomos en el anillo; y’
- cuando un anillo arilo, heteroarilo, o heterociclilo esta
opcionalmen.te sustituido, este anillo puede ser portador de hasta 2
sustituyentes los cuales estan independientemente seleccionados
del grupo que consiste en amino, amino monosustituido con alquilo
inferior, amino disustituido con alquilo inferior, alcanoil amino inferior,
halégeno, alquilo inferior, alquilo inferior halogenado, hidroxi, alcoxi
inferior, alquiltio inferior, alcoxi inferior halogenado, alquiltio inferior
halogenado, alcanoiloxi inferior, -CO.R?, -CH,OR3, _-OCOzRa. -
CON(R®)2; -OCON(R®)2, -NR*CON(R®),, nitro y ciano;

0 una sal o prodroga farmacéuticamente aceptable del mismo.



140

5T

15. Un compuesto que tiene la formula estructural generalizada

H A
N—(CHa) g

nf'N R’ ’q'
Nr(\k—\' R2
2 G,)q
en la cual
R'yR%
i) forman conjuntamente un puente que tiene la estructura
N
=)

en la cual la adhesién se logra con los atomos de carbono
terminales; y cualquier grupo G' esta situado en un atomo no terminal del puente;
o
ii) conjuntamente forman un puente que tiene la estructura
T1
\1.1

) :

T=T

en la cual uno de los miembros de anillo T' es N y los otros son CH, y la adhesion
se logra a través de atomos terminales; y
donde

m es 0 0 un nimero entero de 1-2; y

G' es un sustituyente independientemente seleccionado del grupo que
consiste en

e -N(R%;
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« -NRCOR®;

 halégeno;

» -OR°donde-R® representa alquilo inferior;

e -NOz

« heteroariloxi opcionalmente sustituido;

+ heteroarilalquiloxi opcionalmente sustituido;
R? es H o alquilo inferior;
R® esta independientemente seleccionado del grupo que consiste en

e H:

e  alquilo inferior;

« arilo opcionaimente sustituido;

« arilalquilo inferior opcionalmente sustituido; y
pes061;
Y esta seleccionado del grupo que consiste en

« alquileno inferior, opcionalmente sustituido con OH;

e -CHx-O-;
[ ] -S-:
e -NH-;

«  -8-(O)p -(heteroarilo de 5 miembros)-;

»  -C(CN)H)-:

»  -O-CHp

« -S(Ory

* -S(0)x
qes061;

G? esta seleccionado del grupo que consiste de
« alquilo inferior;
« -NRCOR®
« -COR%
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« -CON(R%)::

¢ -S(0}NR:;
q' representa la cantidad-de sustituyentes G* en el anillo fenilo y es 0, 1, 2 6 3; y
las porciones G* estén seleccionadas del grupo que consiste en

*»  heteroarilalquilo opcionalmente sustituido;

heteroariloxi opcionalmente sustituido;

«  -5(0), (heteroarilo opcionalmente sustituido)

« heteroarilalquiloxi opcionalmente sustituido;

»  -§(0O)p (heteroarilalquilo opcionalmente sustituido);

« puentes formadores de anillo fusionados unidos y conectando las

posiciones adyacentes del anillo fenilo, teniendo dichos puentes las

estructuras:
a)
1‘:\ .
\
T’/
en la cual
cada T2 representa independientemente N, CH, o CG*;
T° representa S, O, CHG®, CH, O NR®; y
la adhesién al anillo fenilo se logra a través de los atomos terminales T2 y
T
b)
16\ L
T o I
TV TVTa

en la cual cada T°y T9 representa independientemente O, S, CHG*, CHa, o NR?;

y
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la adhesion al anillo fenilo se logra a través de los Atomos terminales T>: con las

143

cendiciones de que

i) el puente que comprende los atomos T° y T® puede contener un maximo
de dos heteroatomos O, So N; y

ii) . en un puente que comprende los dtomos T° y T° cuando un T° es O, el tro
T’ es S, CR'G*, C(R*)2 0 NR®;

i) en un puente que comprende atomos T° y T°, cuando un grupo T° y un
grupo T® son 4tomos O, o dos grupos T° son 4tomos O, dichos atomos O
estan separados mediante por lo menos un atomo de carbono;

y con las condiciones adicionales de que:

- G, 6L Gy G‘-, cuando dos grupos R® son cada uno alquilo y estan
situados en el mismo atomo N pueden estar ligados por un enlace, un O,
un S o NR? para formar un heterociclo que contiene N de 5-6 4tomos de
carbono; y

- cuando un anillo arilo, heteroarilo o heterociclilo estd opcionalmente
sustituido, este anillo puede ser portador de hasta dos sustituyentes los
cuales estan independientemente seleccionados del grupo que consiste
en amino, amino mono-sustituido con alquilo inferior, amino di-sustituido
con alquilo inferior, alcanoilamino inferior, halégeno, alquilo inferior, alquilo
inferior halogenado, hidroxi, alcoxi inferior, alquiltio inferior, alcoxi inferior
halogenado, alquiltio inferior halogenado, -CO3R?, -CON(R®),, nitro y ciano

0 una sal o prodroga farmacéuticamente aceptable del mismo.

16. Una composicién farmacéutica que comprende un compuesto de la reivindicacion

13 y un portador farmacéuticamente aceptable.

17. Un método para trata un mamifero que tiene una condicién que se caracteriza por

procesos anormales de angiogenesis o hipermeabilidad, que comprende administrar a
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dicho mamifero una cantidad de un compuesto de la reivindicacién 13 el cual es eficaz

para tratar dicha condicion.

18. El método de la reivindicacion 17, en el cual dicha condicién es el desarrollo de

tumores; retinopatia, que incluye retinopatia diabética, oclusion isquémica retinal-

venosa, retinopatia de prematurez, y degeneracién macular relacionada con la edad;

artritis reumatoide; psoriasis; o un desorden de ampollas asociado con formacién de

ampollas sub-epidérmico, que incluye penfigoide con ampollas, eritema multiforme, y

dermatitis herpetiformis.

19. Un compuesto seleccionado del grupo que consiste de:

a)

b)

f)

9)

h)

)

metilamida de A&cido 4-[4-(4-clorofenilamino)ftalazin-1-metil]piridin-2-il
carboxflico;

amida de acido 4-[4-(4-clorofenilamino)ftalazin-1-metil)piridin-2-il
carboxilico;

1-(4-clorofenilamino)-4-(3-piridilmetoxi)ftalazina;

metilamida de acido 4-[4-(4-clorofenilamino)ftalazin-1-iloximetilpiridin-2-il
carboxilico;

amida de acido 4-[4-(4-clorofenilamino)ftalazin-1-itoximetil)piridin-2-il
carboxilico;

metilamida de acido 4-[4-(3-bromofenilamino)ftalazin-1-iimetil)piridin-2-il
carboxilico, '

amida de 4&cido 4-[4-(3-bromofenilamino)ftalazin-1-ilmetil]piridin-2-il
carboxilico;

1-(4-clorofenilamino)-4-[(2-fenil-4-piridil)metil}ftalazina;
1-{4-(4-piridiloxi)fenilamino}-4-(4-piridiimetil}ftalazina;

1-(indan-5-ilamino)-4-(4-piridilmetil)ftalazina;
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k) diclorhidrato de metilamida de acido 4-[4-(4-clorofenilamino)ftalazin-1-

145

ilmetil)piridin-2-il carboxllicc;

1) dimetansulfonato- de metilamida de acido 4-[4-(4-clorofenilamino)ftalazin-
1-ilmetil]piridin-2-il carboxilico;

m) diclorhidrato de amida de 4acido 4-[4-(4-clorofenilamino)ftalazin-1-
iimetil}piridin-2-il carboxilico;

n) dimetansulfonato de amida de acido 4-[4-(4-clorofenilamino)ftalazin-1-
iimetil]piridin-2-il carboxilico;

0) diclorhidrato de amida de acido 4-[4-(4-clorofenilamino)ftalazin-1-
iloximetil)piridin-2-il carboxllico;

p) dimetansuifonato .de amida de acido 4-[4-(4-clorofenilamino)ftalazin-1-
iloximetil]piridin-2-il carboxilico;

q) 1-(4-clorofenilamino)-4-[5-(4-piridil}-1H-1,2,4-triazolil-3-iltio]ftalazina;

r 1-(4-isopropilfenilamino)-4-[5-(4-piridil)-1H-1,2,4-triazolil-3-iltio]ftalazina;

s) 1-{4-clorofenilamino)-4-(4- piridilsulfonil)ftalazina;

t) 1-(4-clorofenilamino)-4-(4- piridilsulfonil)ftalazina;

u) 1-(4-clorofenilamino)-4-(4-piriditmetoxi)piridazina;

v) 1-(indan-5-ilamino)-4-(4-piridilcianometil)ftalazina;

w) 1-(benzotiazol-6-ilamino}-4-(4-piridilcianometil ftalazina.
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Wit C O N CEP T O 8138
CANT. RENTISTICO CONCEPTO TOTAL COMCEPTO
! 50003-01-02 PRORROBAS ¥ RENOVACIONES 30 PRORROGAS Y RENDVACIGHES 395,000.00
TOTAL s ¢ 395,000.00 -

SON:  TRESCIENTOS NOVENTA Y CINCO MIL PESDS

RESPONSABLE :

RECIBO DE CAJA APLICADO AL EXPEDIENTE Ma.
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Indusiria y Comercio
BUPRR WNTENDENCEA

Foﬁo. 4@3/
Radicacion no 00359237 |
Concepto Técnico no_ 0 0V Clasificacion Intemacional de Patentes A6 2/435/2Y/495/ Y53
AMpas¥ioldh> 12oas

Practicado e! examen de acuerdo a lo establecido en el Art. 38 de la Decision 436 se determind que
esta soficitud de Patents de Invencién:

2do. EXAMEN DE FORMA PATENTE DE INVENCION

SI[X] NO[] Contiene un resumen de la invencion (Art.26-e).
Si(X] NO[] Contiene el tituio o nombre de la invencion (Art27-d).
SI[Y] NO[] Confiene la descripcion de la invencion (Art26-b).

SI[X NO[ ] szGS_d?PLICABLE[ ] Contiene los dibujos necesarios para comprender la invencion

SI[X1 NO[] COnﬁemunaonﬁsrdﬁM(Anzsc).

SI[] NO[.] NOESAPLICABLE[X] Han sido desamolados los productos ylo procedimientos a parti
de recursos genéficos o de sus productos derivados de los que cualquiera de los Paises
Miembros es pals de origen. (Art. 26- h).

Si{] NO[] NO ES APLICABLE [ X]Los producios yio procedimientos han sido obtenidos o
desamoliados a pariir de los conocimientos tradicionales de las comunidades indigenas,
afroamericanas, 0 locales de los palses miembros, de acuerdo a lo establecido en la
Decisidn 391 y sus modificaciones y reglamentaciones vigentes. (Art 26-).

SI[ ] .NO[XI La invencidn se refiere a un producio relativo a un material biokdgico. (Art.26-J).
SI[X] NO[ ] Laprioridad coincide con la materia relvindicada.
SI[X] NO[] CUMPLELOSREQUISITOS TECNICOS

OBSERVACIONES Y OTROS: Si[ ] NO [ ] ver hoja(s) anexafs)
4 Anexa nuevo formedo de ecliedod pc;ofd'&ﬂ\ﬁ w nuevo nverdor (folio 1al)
aderraos o =-N41'Odol::wa Pubhc.aaon iod . 4
(05 13D @ 208) ,dovjeia de propieiaion (fouo |gz)°zm'+w'°'l° lorndHea (o,

EXAMWR TECNICO

Bogota D.C.,, _£D abril /02

Carrera 13 No. 2700 Plso 5y 10
Conmutador: 334 12 21234 .

Fax: 281-31 25 e-malil: i OV.CO
Santa Fe de Bogoté DMmhla
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Folio 404

2020

Bogotd, D.C.

Doctor{a)

EMILIO FERRERO

Apoderado(a)

REFERENCIA: Radicacién No. 00-50237
Tramite
Evento 001
Actuacion 416
Oficlo No. 904
Folios 001

Teniendo en cuenta que Ia solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencia, refine los requisitos de forma establecidos en los articulos 26 y 27 de la
Decisién 486 de la Comisién de la comunidad andina, y en las demds disposiciones vigentes sobre
la materia, se envia el exiracto de la solicitud a la Oficina de comunicaciones para efecto de su
publicacién en la Gaceta de Propledad Industrial, conforme lo establece el articulo 40 de la misma
Declsién. .

CGmplase
Dado en Bogotd, D.C., 94638 b RATD 2802

ALIX CESPEDES DE VERGEL
Jefe de ia Pivisién de Nuevas Creaciones

Bogott, 0.cJ-O1-1009 Em so%{epubueadoendnﬁmemﬁgdeh

Gaceta de Propledad Industrial, de . El trmino hébil sefialado por Ia ley

expird ol 95-10- 1007  ySI__NO oposiciones por parte de terceros.
\ I
202041
Carrera 13 N° 27-00 Psoa 5" y 10°
Conmuiador 334 1221-2-34

Fax 281 3125
Santafé de Bogoti, D.C. - Colombia



