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. , REF : EXPEDIENTE No. 001-017398 de Marzo 05 de 2001
" PATENTE “LAS 5-ALQUILPIRIDO [2,3-d] PIRIMIDINAS SON INHIBIDORAS
DE LAS CINASAS DE TIROSINA Y QUE DEPENDEN DE LA CICLINA”

Estimados sefiores :

Damos alcance al expediente citado en la referencia,

para reivindicar Prioridad de 12

Pateate olicitada, con fundamento juridico en lo establecido en el Articulo 9 de la Decisién
486 de la Comunidad Andina de Naciones (CAN), Ia fuente normativa de reciprocidad, se

basaen:

a.- El articulo 4 del Convenio de Paris, aprobado mediante Ley 178/94, declarado exequible
por la Corte Constitucional en Sentencia del 18 de Enero/96.

b.- Ley 170/94 cn la cual Colombia aprobé el Acucrdo por ¢l que se cstablece la
Organizacion Mundial de Comercio (OMC) suscrito en Marrakech (Marruecos) el 15
de Abril de 1994, y sus Acuerdos multilaterales, los cuales incluyen los aspectos de los
Derechos de Propiedad Intelectual relacionados con el Comercio; mejor conocido como
el Trip’. Dicha Ley 170 de 1997 fuc declarada exequible por la Corte Constitucional el
28 de Marzo de 1995.

El Articulo 2, Ord. |, del Trip’s establece que Ia propiedad en el Mundo seré reconocida,
que los paises miembros cumplirin los articulosl a 12 y ¢l Articulo 19 del Convenio de
Paris. A su vez, el articulo 4 del Convenio de Paris (es decir, uno de los articulos de
cumplimiento obligatorio bajo Trip’s) establece que la prioridad sobre la primera
solicitud en ¢l mundo serd reconocida.

Por lo tanto:
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1.- Prioridad No.60/187.124
FECHA DE PRESENTACION: 06 —Marzo-2000
OFICINA : EE.UU.
Debidamente Legalizada por el Ministerio de Relaciones Exteriores

2.- Traducciones de las reivindicaciones de la Primera solicitud de Patente efectuadas por
Treductor Oficial evaladas por el Ministerio de Relaciones Exteriores

En consecuencia, ruego a ustedes una vez finiquitada esta diligencia, ordenar lo pertinente
para que el expediente siga su curso normal.

RODOLFO ROBRIGUEZ MADRID
C.C.No. 3'792.
T.P. No. 59.363 del C.S.J

Anexo.- Lo amunciado.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

January 22, 2001

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 PATE
APPLICATION THAT MET THE REQUIREMENTS TO BE GRA!

FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/187,124
FILING DATE: March 06, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

T. LAWRENCE
Certifying Officer




Ploase fype aplus sign (¥) Ingida this ~—»

03.07dd ;’&’

!a
-’PROVIS!ONAL APPLICATION FOR PATENT COVER SHEET (Large Enﬂ'tyj ] Q
""'-F This s & request for filing 8 PROVISIONAL APPLICATION FOR PATENT under 37 CFR 153 (s).

FE %

Seskince (Cly end eifur Shuie or Forelgn Counky)

Richard John Booth

Elan Mym Dobyusin
I Poler Laurenca Toogood

Sosit Narman VenderWel

4433 Natalie Lune #104, Ann Arbor, Michigen USA
208 Winchell, Anm Arbor, Michigan USA

2 Son Velley Drive, Ann Arbor, Michigen UBA
200 Beiprcrent Ovive #1417, Ann Arbor, iichigen URA

Additional inveniors are being named on page 2 atiached hereio

TITLE OF THE INVENTION {209 chamciars mux)

——

EJ 676 402 155 US

S-ALKYLPYRIDO[Z 3-d)PYRIMDINES ARE {NHINTORS OF CYCLIN-DEFENDENT AND TYROSINE IGNASES

Docket NMumbsr: ADOOOOBSL1-O1LA

E Divwct all corraspondencs kx:
- Custorer Nuriser { |— F-:-uuum
O ...,E-m Charies W. Ashbroak v
H Addesm Wamer-Lambert Gampany
Adress 2800 Piymeulh Rond
L;T.l Cly Ann Atbor Gate [ Mchigen P |ewe
L Country United Stalew Telsphena | (T34) C22-EX18 Fax |m|n-|u
:F ENCLOSED APPLICATION PARTS faeui alf that apply)
El x Speciication Mumberof Pages | gg
=] Drawing(s) Number of Sheats gmm 38 ks o0 20 Pagee: Abstract
METHOD OF PAYMENT OF FILING FEES FOR THIS PROVIBIONAL APPLICATION FOR PATENT {oheck ang)
RLING FEE
Q A check or mongy order Is anciossd o covar Oe fling fesa AMOUNT
A#] Ths Comminsieneris suthorizad te fase
N Mwmr:’mmm i et $100.00
Trwanfion wes made by n agecy of S Linliad Siales Goveament or under & sonizact with s sgency of the Uniiad Slaies Governsat
B w.
O D You, he rene of the L. Govemment agermy and e Govemment aminest scnber s
Respoctiully subvoiited,
SIGNATURE DATE March 8, 2000
REGISTRATION NO.
TYPED or PRINTED NAME Churiea W. Ashiyook a ate) a0

TELEPHONE {T34) 622-5218

] USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT
SEND TO: Box Provisiensl Application, Assistunt Commissioner for Patents, Washington, DC 20331

Pagelof 2 ) PHLARGEREVIN



] _-‘# » wRAI AR

Rt

b

* PROVISIONAL APPLICATION FOR PATENT COVER SHEET (Large Entity)

INVENTOR{BYAPPLICANT(S)
Gl Novns (el and widilie I any]) Funlly Narns or Surntitn Fashinios {2y and olfhar Stk &r Fisvion Couniry)

| Tpad ar Printed Name of Person Mallizg Corvespondeace J

USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT
SEND TO: Bax Provisignal Application, Asvistant Commissioner for Patents, Washington, DC 20251
[Puge 2 of 2] PLOLARGEMINGS




mmm—— c- - - = ammmaman . - e ke ST At WA

. | =Y
ket Member: ADOODOBR.1~01CA

e
DO9QELO" W@ T LBT % pres: lail &.: EJ 676 402 155 US

A0000083L1-01CA -

5-ALKYLPYRIDO[2,3-d]FYRIMIDINES ARE INHIBITORS OF
CYCLIN-DEPENDENT AND TYROSINE KINASES

DM_FILE/PD AODDOOR3LI



O

DO90EN"HhE2FLETO9

O

A0000083L1-01CA

15

20

25

-1-
5-ALKYLPYRIDO[2,3-dJPYRIMIDINES ARE INHIBITORS OF
CYCLIN-DEPENDENT AND TYROSINE KINASES

FIELD OF THE INVENTION

This invention relates to 5-alkylpyridopyrimidines ag inhibitors of cyclin-
dependent kinases, particularly cyclin-dependent kinase 4. The compounds of the
invention are useful for the trestment of inflammation, cell proliferstive diseases
such as cancer and restenosis, and ncurodegenerstive diseases such as
Alzheimer’s disease.

SUMMARY OF THE RELATED ART

cellular enzymes that perform essential functions in regulating cell division and -
proliferation. The cyclin-dependent kinase catalytic units, of which nine have been
identified, are activated by regulatory units known as cyclines. The cyclin-
dependent kinases include (Cdk) Cdk1, Cdk2, Cdk4, CdkS, Cdk6, and Wee-

1 kinase, Increased activity or temporally abnormal activation of these kinases
results in development of human tumors and other proliferative disorders such as
restenosis. Compounds that inhibit Cdks, either by blocking the interaction
between a cyclin and its kinase partner, or by binding to and insctivating the

.. kinase, canse inhibition of cell proliferstion and thus are useful for treating tumors

and other abnormally proliferating cells.

and climical anti-tumor activity. For example, flavopirido! is a flavonoid that is a
potent inhibitor of Cdk2 and Cdk4, and has been shown to inhibit several types of
breast and lung cancer cells (Kaur et al, J. Natl Cancer Inst., 1992;84:1736-1740;
Kaur et al,, Int. J. Oncol., 1996;9:1143-1168). In addition, Olomoucine
[2-(bydroxyethylamine)-6-benzylamine-9-methylpurine] is a potent inhibitor of
Cdk2 and CdkS (Vesely ct al., Eur. J. Blochem., 1994;224:771-786), and has been
shown to inhibit proliferation of approximately 60 different human tumor cell
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lines used by the National Cancer Institute (NC]) to screen for new cancer
therapies (Abraham et al., Biol Cell, 1995;83:105-120).

In addition to treating cancer, Cdk inhibitors have been shown to treat
cardiovasculer disorders such as restenosis and stherosclerosis. Other diseases in
which Cdk inhibitors are useful include those cansed by a variety of infections
agents, including DNA and RNA viruses, and inflammatory disorders such as

An object of this inveation is to provide a group of small molecular weight
orgenic compounds thet are potent Cdk inhibitors, and as such are useful for
preventing and treating diseases caused by shnormally proliferating cells.

SUMMARY OF THE INVENTION 2

This invention provides 5-alkyl pyridopyrimidines that are useful for
treating inflammation, cell proliferative discases such as cancer and restenosis,
and neurodegenerative diseases such as Alzheimer's disease. The compounds of
the invention display unexpected improvements in pharmacokinetic properties
over prior art compounds, including unanticipated metabolic stability and low
clearance rates. In addition, the compounds of the invention are unexpectedly
selective inhibitors of Cdk4. The compounds of the invention are readily
synthesized, and can be administered to petients by a variety of methods.

Tha compaunds of the invention are those having the structare of

FormulaI:
R®
X
N
z H)“N N :
R?

and pharmacextically acceptable salts, esters, amides, and prodrugs thereof,
wherein:

R2 is hydrogen;
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lower alky! optionally substituted with one, two, or three groups
independently selected from halogen, hydroxy, lower alkoxy,
amino, mono- or dialkylamino, carboxy, alkoxycarbonyl, thio
alkyl, nitrile, aryl, heteroaryl, or a carbocyclic gronp containing
from 3-7 members, up to two of which members are optionally
heteroatoms independently selected from oxygen, sulfur, and
nitrogen; or

a carbocyclic group containing from 3-7 members, up to two of which
members are optionally heterostoms independently selected from
oxygen, sulfur, and aitrogen, wherein the carbocyclic group is
unsubstituted or substituted with ane, two, or three groups
independently selected from halogen, hydroxy, lower alky!, lower
alkoxy, amino, mono- or dialkylamino, aryl, and heteroeryl;

R3 is hydrogen, lower alkyl, lower alkoxy, halogen, triflusromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -COoR4, -CONR4RS,
CONORS?, -SO2NR4R, -SO7R4, -SO3R4, P(O)(OR4)(ORY), or

o
NR4R5;
YisNor CR7;

RY is lower alkyl, baloalkyl, or aryl;

X and Z ere independantly hydrogen, halogen, lower alkyl, lower alkoxy,
triftuoromethyl, hydroory, nitrile, nitro, -NR4R3, -N(O)R4RS,
NRIRSRSW, -SRS, -C(O)R#, -CO,R%, -CONRARS, -SONR4RS,
-S02R*, -SO3R4, FOXOR4)(ORS), -T(CH)mMQR4,
~C(O)T(CHDmQRS, or -NR4C(O)T(CHDmQR;

m is 1-6;

nis 0-6;

Tis 0, S, NR4, N(O)R4, NR4RSW, or CR4RS;

Qis O, S, NR4, N(O)R4, NR4RSW, CO», or a carbocyclic group containing from
3-7 members, up to four of which members are optionally hetercatoms

[RNCWRE PR W SR -5
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independently sclected from oxygen, sulfur, and nitrogen, wherein the
carbocyclic group is unsubstituted or substitated with one, two, or three
groups independently seiected from halogen, hydroxy, bydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoalkyl, trifluoromethyl, N-trydroxyacetamide,
trifluoromethylalkyl, amino, or mono or diatkylamino.

R7 is NRARS, N{O)R4RS, NR4RSRIX, OH, OR4, SR4, balo, COR4, (CHy),RY,
COZR4, CONRARS, C(OJNRASOZRS, S(O)RY, SOzR4, SONR4RS,
SO3R4, (CH2)nP(OXOR?);, NR4SO2RS, aldehyde, nitrile, nitro, alkyl,
alkoxyalkyl, T(CH2)mQR, C(O)T(CH2),,QRY, ]
NRIC(O)T(CH)m,QR1Y, or T(CH2),COZRY;

Tis O, S, -NR4, -N(O)R4, -NR4R5W, or -CRAR3; and

Qis 0, S, -NRY, -N(O)R? or -NRR10W, {CH2)nS(O)nR*; (CHa)p-heteroaryl,
-O(CHo)p-heteroaryl, (CH2),C(ONR4R3, -O(CH),C(O)ORY;

W is an anion;

R? end RS are independently hydrogen, lower alkyl, lowes alkenyl, lower alkynyl,
(CH2)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
heterocycloalkyl, or hetercaryl, ar R4 and RS together with the nitrogen to
which they are attached form a carbocyclic ring containing 3-8 members,
up to four of which members are optionally carbonyl groups or
heteroatoms independently selected from oxygen, sulfir, S(0), S(O)2, and
nitrogen, wherein the carbocyclic group is unsubstituted or substituted
with one, twu, three, or four groups independently selected from halogen,
hydraxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkylcarbonyl, alkyicarborrylamino, aminoalkyl, aminoalkyicarbonyl,
trifluoromethiyl, trifluoromethylalkyl, trifluoromethylalkylaminoalkyl,
amino, mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR9SO-R 10, C(O)NRIR 10, NROC(O)R 10, C(O)OR?,

Lo
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C(OINRASO,RS, (CH2)1S(0)oR%, (CHa)ybeteroaryl,
O(CH)p-heteroaryl, (CH2),C(ONRAR, O(CH2)HC(O)ORY;

and R4 additionally can be lower alkyl unsubstituted or substituted with one, two,
or three groups independently selected from halogen, 5-oxo-4,5-dihydro-
5 1H-1,2 4-triazol-3-yl-sulfanyl, 5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-yi-
sulfinyl, 5-oxo-4,5-dilrydro-1H-1,2,4-triazol-3-yl-sulfonyl, or a
carbocyclic group containing from 3-7 members, up to four of which
members are optionally heteroatoms independently selected from oxygen,
sulfur, and nitrogen, wherein the carbocyclic group is unsubstituted or

10 substituted with one, two, or three groups independently selected from
halogen, hydroxy, hydrooxcyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
trifluoromethyl, N-hydroxyacetamide, trifluoromethylalkyl, amino, or
mono- or dialkylamino; and when Y is CR7, it is part of the part structure

PSS
15 Hz wherein R7 and Z are ss defined above, or can be taken
r?
together with the carbons to which they are attached to form

PAAPAA, AAANP S AN
S_/{\ 1
B\T R Rl or
10
R
R1O r10 ril

wherein:
G and J are independently CHy, NH, or O;

20 BisNH, S, CHp, or O;

D is C or N, provided that R10 is nothing when D is N; and

R10 and R11 are independently hydrogen, halogen, lower elkyl, lower alkoxy, or
alkylcarbonyl.
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The present invention also provides pharmaceutical compositions that
comprise a compound of Formula 1 together with a pharmaceutically acceptable
diluent, carrier, or excipient.

The present invention also provides a method of treating subjects suffering
from diseases caused by cellular proliferation. The method entails inhibiting
proliferation of tumorigenic cells of epithelial origin and vascular smooth muscle
proliferation, and/or cellnler migration by administering a therspeutically effective
amount of a compound of Formulas Ia, Ib, Ic, and Id to a subject in need of
treatment.

The invention also provides compounds nseful in the diagnosis and
treatment of cancer, psariasis, vascular smooth muscle cell proliferation
associated with atherosclerosis and postsurgical vascular stenosis and restenosis in
mammals.

The present invention also provides a method of treating subjects suffering
from diseases caused by DNA tumor viruses such as herpes viruses.

DETAILED DESCRIPTION OF THE INVENTION

The novel compounds encompassed by the instent invention are those
described by the general Formuia I set forth above, and the pharmacentically
acceptable salts, esters, amides, and prodrugs thereof.

In addition to the compounds of Formula I, the invention encompasses, in
a preferred embodiment, compounds of Formula 1I:

Hy
]

e,

wherein X, Y, Z, and R3 are as defined above for Formula L
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Prefesred compounds of Formula 11 are those in which X and Z are
independently hydrogen, Cl, or F; Y is CR7; and R3 is hydrogen, Cl, F, Br, or CN.

In addition, the present invention also encompasses preferred compounds

of the Formula III:
CHy
R3
JeBee
~
SR, .
H .

Especially preferred compoymds of Formula IT1 are those in which X sod Z
are independently hydrogen, Cl, or F; Y is CR7; and R3 is kydrogen, Cl, F, Br, or
CN.

In addition, the present invention also encompasses, es a further preferred
embodiment, compounds of the Formula [V:

Preferred compounds of Formula IV are those in which X and Z are

independently hydrogen, Cl, or F; Y is CR7; and R? is hydrogen, C), F, Br, or CN.
‘The most preferred invention compounds have the Formula V

Iy
LT
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wherein:

R2 is alkyl or cycloalkyl;

R3 is hydrogen or halo;

R? is alkyl; :

X and Z independently are hydrogen or halo;

R7 is NR4R; and

R4 and RS are taken together with the nitrogen to which they are attached to form

a 5- or 6-membered carbocyclic ring, optionally containing an oxygen,

nitrogen, or sulfur heteroatom, and optionally substituted with alkyl or

substituted alkyl groups.

Unless otherwise expressly stated, the following definitions are adhered to
throughout this disclosure.

By “alkyl,” “lower alkyl,"” and “C-C}q alkyl” in the present invention is
meant a straight or branched hydrocarbon radical having from 1 to 10 carbon
atoms and includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, n-pentyl, iso-peatyl, n-hexyl, and the like.

By the term “halogen” in the present invention is meant fluorine, bromine,
chlorine, and iodine.

“Alkeny!” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms gnd one double bond and includes ethenyl, 3-buten-1-yi,
2-ethenylbutyl, 3-hexen-1-yl, and the like,
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“Alkynyl” means stright and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-1-yi,
propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like,

“Cycloalkyl™ means & monocyclic or polycyclic hydrocarbyl group such as
cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclobutyl, sdamantyl,
norpinanyl, decalinyl, norbornyl, cyclohexyl, and cyclopentyl. Such groups ean be
substituted with groups such as hydroxy, keto, amino, alkyl, and dislkylamino,
and the like. Also included sre rings in which 1 to 3 heteroatoms replace carbons.
Such groups are termed “hetarocycly),” which means a cycloalkyl group also
bearing at lcast one heteroatom selected from O, S, or N, examples being oxiranyl,
pyrrolidinyl, piperidyl, tetrahydropyran, and morpholine.

By “alkoxy,” “lower alkoxy,” and “C;-Cj g alkoxy” is meant straight or
branched chain alkoxy groups having 1-10 carbon atoms, such as, for example,
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy,
pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexcoxry, 2-hexoxy, 3-hexoxy, and
3-methylpentoxy. In addition, alkoxy refers to polyethers such as -O-(CHZ)-0-
CHj3, and the like.

“Alkanoyl” groups are alkyl groups linked through a carbonyl, i.e.,
C1-Cs-C(O)-. Such groups include formyl, acetyl, propionyl, butyryl, and
isobutyryl.

“Acyl” means an alkyl or aryl (Ar) group bonded through a carbonyl *
group, i.e., R-C(O)-. For example, acy! includes a C-Cg alkanoyl, including
substituted allanoy), wherein the alkyl portion can be substituted by NR4R5or a
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and
the like.

The alkyl, alkenyl, alkoxy, and alkynyl groups described above ere
optionally substituted, preferably by 1 to 3 groups sclected from NR4R3, phenyl,
substituted phenyl, thio C}-Cg alkyl, C}-Cg alkoxy, hydroxy, carboxy,

C1-Cg alkoxycarbonyl, halo, nitrile, cycloalkyl, and a 5- or 6-membered
carbocyclic ring or heterocyclic ring having 1 or 2 heteroatoms selected from
nitrogen, substituted nitrogen, oxygen, and sulfur. “Substituted nitrogen” means
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nitrogen bearing C}-Cg alkyl or (CHp),Ph where n is 1, 2, or 3. Pexhalo and
polyhelo substitution is also included.

Examples of substituted alkyl groups include 2-aminoethyl,
2-hydroxyethyl, pentachloroethyl, trifluoromethyl, 2-diethylaminoethyl,
2-dimethylaminopropyl, ethoxycarbonylmethyl, 3-phenylbutyl,
methanylsulfinyimethyl, methoxymethyl, 3-hydroxypentyl, 2-carboxybutyl,
4-chlorobutyl, 3-cyclopropylpropyi, pentafiuoroethyl, 3-morpholinopropyl,
piperazinylmethyl, and 2-(4-methylpiperazinyl)cthyl.

Examples of substituted atkynyl groups inclnde 2-methoxyethynyl,
2-cthylsulfanylethynyl, 4-(1-piperazinyl)-3-(butynyl), 3-phenyl-5-hexynyl,
3-diethylamino-3-butynyl, 4-chloro-3-butynyl, 4-cyclobutyl-4-hexenyl, and the
like.

Typical substituted alkoxy groups include aminomethoxy,
trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycarbonylethoxy,
3-hydroxypropoxy, 6-carboxhexyloxy, and the like.

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include
dimethyleminomethyl, carboxymethyl, 4-dimethylemino-3-buten-1-yl,
5-ethylmethylamino-3-pentyn-1-yl, 4-morpholinobutyl,
4-tetrahydropyrinidylbutyl, 3-imidazolidin-1-ylpropyl, 4-tetrahydrothiazol-3-yl-
butyl, phenyimethryl, 3-chlorophenylmethyl, snd the like.

The texm “anion” means a negatively charged corniterion such as chloride,
bromide, trifluoroacetate, and triethylammonium.

By “heteroaryl” is meant one or more aromatic ring systems of 5-, 6-, or
7-membered rings containing at least onc and up to four heteroatoms selected
from nitrogen, oxygen, or sulfur. Such heteroaryl groups include, for example,
thientyl, furanyl, thiazolyl, triazolyl, imidazolyl, (is)cocazolyl, oxadiazolyl,
tetrazolyl, pyridyl, thiadiazolyl, oxadiazolyl, oxathiadiazolyl, thistriazolyl,
pyrimidinyl, (iso)quinolinyl, napthyridiny}, phthalimidyl, benzimidazolyl, and
benzoxazolyl. A preferred heteroaryl is pyridine.

By “aryl” is meant an sromatic carbocyclic group having a single ring
(e.g., phenyl), multiple rings (e.g., biphenyl), or multiple condensed rings in
which at least one is aromatic, (¢.g., 1,2,3,4-tctrahydronsphthyl, naphthyl, anthryl,

_____ . ————— e sl
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or phenanthryl), which can be mono-, di-, or trisubstituted with, e.g, halogen,
lower alkyl, lower alkoxy, lower alkylthio, trifluoromethyl, lower acyloxy, aryl,
heteroaryl, and hydroxy. A preferred aryl is phenyl. )

The term “cancer” includes, but is not limited to, the following cancera:
breast, ovary, cervix, prostate, testis, esophagus, glioblastoma, neuroblastoma,
stomach, skin, keratoacanthoms, lung, epidermoid carcinoma, large cell
adenocarcinoma, thyroid, follicular carcinoma, undifferentisted carcinoma,
pepillary carcinoma, seminoma, melenoma, sarcoma, biadder carcinoma, liver
carcinoma and biliary passages, kidney carcinoma, myeloid disorders, lymphoid
disorders, Hodgkin’s, hairy cells, buccal cavity and pharynx (oral), lip, tongue,
mouth, pharynx, small intestine, colon-rectum, large intestine, rectum, brain and
central nesrvous system, and leukemia,

The term “pharmaceutically acceptable salts, esters, amides, and prodrugs™
as used herein refers to those carboxylate salts, amino acid addition salts, esters,
amides, and prodrugs of the compounds of the present invention which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues
of patients without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonahble benefit/risk ratio, and effective for their intended
use, as well as the zwitterionic forms, where possible, of the compounds of the
invention. The term “salts” refers to the relatively non-toxic, inorganic and
organic acid addition salts of compounds of the present invention. These salts can
be prepared in situ during the final isolation and purification of the compounds or
by scparately reacting the purified compound in its free base form with a suitable
orgauic or inorganic acid and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, sulfate, bisulfate, nitrate, acetate,
oxalate, valerate, oleate, palmitate, stearate, laurate, borate, benzoate, lactate,
phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate
mesylate, glucoheptonate, lactobionate and laurylsulphonate salts, and the like.
These may include cations based on the alkali and alkaline carth metals, such as
sodium, lithium, potassium, calcium, magnesium and the like, as well as non-toxic
ammonium, quaternary ammonium, and amine cations including, but not limited
to ammonium, tettamethylammonium, tetracthylammonium, methylamine,
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dimethylamine, trimethylamine, tricthylamine, ethylamine, and the like. (See, for
example, Berge S.M. et al,, “Pharmaceutical Salts,” J Pharm. Sel., 1977;66:1-19
which is incorporated herein by reference.)

Examples of pharmaceutically scceptable, non-toxic esters of the
compounds of this invention include Cy-Cg alkyl esters wherein the alkyl group is
a straight or branched chain. Acceptable esters also include C5-C7 cycloalkyl
esters as well as arylalkyl esters such as, but not limited to benzyl. C1-C4 alkyl

esters are prefixred. Esters of the compounds of the present invention may be
prepared according to conventiorial methods.

Examples of pharmaceutically acceptable, non-toxic amides of the
compounds of this invention include amides derived fram ammania, primary
C1-Cg alky] amines and secondary C}-Cg dinlkyl amines wherein the alkyl
groups are straight or branched chain. In the case of secondary amines the amine
may also be in the form of a 5- or 6-membered heterocycle containing one
nitrogen atom. Amides derived from ammonia, C)-C3 alkyl primary amines and
C1-C2 dialkyl secondary amines are preferred. Amides of the compounds of the
invention may be prepared according to conventional methods.

The term “prodrug”™ refers to compounds that are rapidly transformed
in vivo to yield the parent compound of the above formulae, for example, by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella,
“Pro-d:ugnsNovelDe.hvuySm"W 14 of the A.C.S. SympouumSmel.

thmmwAHoMonmdemPtm 1987, boﬂ:ofwh:hmhceby
incorporated by refercnce.
Representative compounds of the invention are shown below in Table 1.

TABLE 1

I— T LR T
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Representative compounds of the present invention, which are
encompassed by Formula I, include, but are not limited to the compounds in
Table 1 and their pharmaceutically acceptable acid or base addition salts, or amide
or prodrugs thereof.

The compounds of the present invention can exist in unsolvated forms as
well as solvated forms, including hydrated forms. In general, the solvated forms,
including hydrated forms, are equivalent to unsolvated forms and are intended to
be encompassed within the scope of the present invention.

The compounds of Formula I are capable of further forming both
pharmaceutically acceptable formulations comprising salts, including but not
limited to acid addition and/or base salts, solvents and N-oxides of a compound of
Formula I. This invention also provides pharmaceutical formulations comprising a

“
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compound of Formula I together with & pharmaceutically acceptable carrier,
diluent, or excipient therefor. All of these forms are within the present invention.

Pharmaceutically acceptable acid sddition salts of the compounds of
Formula I include salts derived form inorganic acids such as ydrochloric, nitric,
phospharic, sulfuric, hydrobromic, bydriodic, phosphorus, and the like, as well as
the salts derived from organic acids, such as aliphatic mono- end dicarboxylic
acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus
include sulfate, pyrosulfate, bisulfete, sulfite, bisulfite, nitrate, phosphate,
monohydrogenphosphate, dilydrogenphosphate, metaphosphate, pyrophosphate,
chloride, bromide, iodide, acetate, propionste, caprylate, isobutyrate, oxalate,
malonate, succinate, suberate, sebacate, fumamte, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dipitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, Jactate, maleate, tartrate,
methanesulfonate, and the like. Also contemplated are the salts of amino acids
such as arginate, gluconate, galacturonate, and the like; see, for example, Barge
et al., “Pharmaceutical Salts,” J. of Pharmaceutical Science, 1977;66:1-19.

The acid addition salts of the basic compounds are prepared by contacting
the free base form with a sufficient amount of the desired acid to produce the salt
in the conventional manner. The free base form may be regenerated by conisacting
the salt form with a bese and isolating the free base in the conventional manner.
The free base forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are
cquivalent to their respective free base for purposes of the present invention.

Pharmaceutically acceptable base addition salts are formed with metals or
amines, such as alkuli and slkaline earth metal hydroxides, or of organic amines.
Examples of metals used as cations are sodium, potassium, magnesium, calciom,
and the like. Examples of suitable amines are N,N’-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine,
and procaine; see, for example, Berge et al., supra.

The base addition salts of acidic compounds are prepared by contacting the
free acid form with a sufficient amount of the desired base to produce the galt in

34¥ 4
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the conventional manner. The free acid form may be regenerated by contacting the
salt form with an acid end isolating the free acid in a conventional manner. The
free acid forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are
equivalent to their respective free acid for purposes of the present invention.

The compounds of the present invention are useful for treating cancer (for
example, leukemia and cancer of the lung, breast, prostate, and skin such as
melanoma) and other proliferative diseases including but not limited to psoriasis,
HSV, HIV, restenosis, and atheroaclerosis. To utilize a compound of the present
invention to treat cancer, a patient having cancer is administered a therapeutically
effective amount of a pharmaceutically acceptable composition comprising an
invention compound.

A further embodiment of this inveation is a method of treating subjects
suffering from discases caused by vascular smooth muscle cell proliferation.
Compounds within the scope of the present invention effectively inhibit vascular
smooth muscle cell proliferation and migration. The method entails inhibiting
vascular smooth muscle proliferation, and/or migration by administering an
effective amount of a compound of Formula I to a subject in need of treatment.

The compounds of the present invention can be formulated and
administered in a wide variety of oral and parenteral dosage forms, including
transdermal and rectal administration. It will be recognized to those skilled in the
art that the following dosage forms may comprise as the active component, either
a compound of Formula I or a corresponding pharmaceutically acceptable salt or
solvate of s compound of Formula L. _

A further embodiment of this invention is a pharmaceutical formulation
comprising a compound of Formula ] together with a pharmaceutically acceptable
carrier, diluent, or excipient therefor. For preparing pharmaceutical compositions
with the compounds of the present invention, pharmaceutically acceptable carriers
can be either a solid or liquid. Solid form preparations include powders, tablets,
pills, capsules, cachets, suppositories, and dispensable granules. A solid carrier
can be one or more substances which may aiso act as diluents, flavoring agents,
binders, preservatives, tablet disintegrating agents, or an encapsulating material.
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In powders, the carrier is a finely divided solid such as talc or starch which
is in & mixture with the finely divided active component. In tablets, the active
component is mixed with the carrier having the necessary binding propertics in
suitable proportions and compacted in the shape and size desired.

The formulations of this invention prefembly contain from about 5% to
sbout 70% or more of the active compound. Suitable carriers include magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. A preferred form for oral use are capsules, which
include the formulation of the active compound with encapsulating matezial as a
carrier providing a capsule in which the active compenent with or without other
carriers, is sumounded by a carrier, which is thus in association with it. Similady,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
lozenges can be used as solid dosage forms suitsble for oral administration.

For preparing suppositorics, a low melting wax, such as a mixture of fatty
acid glycerides ar cocoa butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture
is then poured into convenient size molds, allowed to cool, and thereby to solidify.
such as water or water/propylene glycol solutions. For parenteral injection, liquid
preparations can be formnlated in solution in aqueous polyethylene glycol
solution, isotonic seline, 59 aqueous ghicose, and the like. Aquecus solutions
suitable for oral use can be prepared by dissolving the active component in water
Aquegus suspensions suitable for oral use can be made by dispersing the finely
dividad active component in water and mixing with a viscous material, such as
natural or synthetic gums, resins, methylcellulase, sodium
carboxymethylcellulose, or other well-known suspending agents.

Also included are solid form preparations that are intended to be
converted, shortly before use, to liquid form preparstions for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the active component, colorants, flavors,
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, .
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solubilizing agents, and the like. Waxes, polymers, microparticles, and the like
can be utilized to prepare sustained-relcase dosage forms. Also, osmotic pumps
can be employed to deliver the active compound uniformly over & prolonged
period.

The pharmacentical preparations of the invention are preferably in ymit
dosage form. In such form, the preparation is subdivided into unit doses
comntaining appropriate quantities of the active component. The unit dosage form
can be a packaged preparstion, the package comtaining discrete quantities of
preparation, such as packeted tablets, capsules, and powders in vials or ampules.
Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itsclf, ar it
can be the appropriate number of any of these in peckaged form.

The therapeutically effective dose of a compound of Formula I will
generally be from about 1 mg to about 100 mg/kg of body weight per day. Typical
adult doses will be about 50 mg to about 800 mg per day. The quantity of active
component in a unit dose preparation may be varied or adjusted from about
0.1 mg to about 500 mg, preferably about 0.5 mg to 100 mg according to the
particular application and the potency of the active component. The composition
can, if desired, also contain other compatible therapeutic agents. A subject in need
of treatment with a compound of Formula I is administered a dosage of about 1 to
about 500 mg per day, either singly or in multiple doses over a 24-hour period.

The compounds of the present invention are capable of binding to and
inhibiting the activity of proteins having the ability to phosphorylate other
proteins, such as cdks, PDGFr, FGFr, c-Sre, and EGFr-FL. Cdks form complexes
with cyclins, and these complexes phosphorylate key proteins allowing cells to
proceed through the cell cycle (Meijer L., Progress in Cell Cycle Research,
1995;1:351-363). The compounds of this invention inhibit this phosphorylation
and therefore can be used as anti-proliferative agents for the treatment of cancer
and/or restenosis and other proliferative diseases.

Because of their inhibitory activity against cdks and other kinases, the
compounds of the present invention are also useful research tools for studying the
mechanism of action of those kinases both in vitre and in vivo.
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The examples presented below are intended to illustrate particular
embodiments of the invention, and are not intended to limit the scope of the
specification or the claims in any way.

An illustration of the preparation of compounds of the present invention is
shown in Schemes 1 and 2.
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Those having skill in the art will recognize that the starting materialy may
be varied and additional steps employed to produce compounds encompassed by
the present invention, 23 dernonstmated by the following examples.

As shown in Schemes 1 and 2, a 4-substituted amino-2-methansulfanyl-
pyrimidine-S-carboxaldehyde is reacted with an organometallic compound, such
as, for example, a Grignard reagent, to afford the corresponding secondary
alcohol. The alcohol is subsequently axidized to the ketone. The ketone is then
reacted with a trialkyl phosphonoacetate in the presence of base to produce the
corresponding 8-substituted-5-alkyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-
7-one. The pyrido-pyrimidine then can be halogenated at the 6-position with a
commeon halogenating agent, such as, for example, N-bromosuceeinimide (NBS).
The 2-methylsulfanyl desivative is oxidized to the corresponding methylsulfoxide,
which is subsequently trested with 2 desired aniline 1o afford the 2-phenylamino
invention compound.

The disclosures in this application of all articles and references, including
patents, are incorporated herein by reference.

The invention is illustrated further by the following examples which are
not to be construed as limiting the invention in scope or spirit to the specific
procedures described in them.

The starting materials and various intermediates may be obtained from
commercial sources, prepared from commerciglly available organic compounds,
or prepared using well-known synthetic methods.

Representative cxamples of methods for preparing intermediates of the
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EXAMPLE 1
ylsulfanyl-8H-pyrido[2,3-d icli

CH,
NN
H’c‘s’l;l‘ljéhl:’;o

NaH (771 mg, 19.3 mmol) is suspended in dry THF (20 mL), and the
mixture is cooled to 0°C in an ice bath. Triethyl 2-fluoro-2-phosphonoscetate
(3.9 mL, 19.3 mmol) is added dropwise with stiyring, and the solution is stirred at
room temperature for 30 minutes. A solution of 1-(4-cyclopentylamino-
2-methylsulfanyl-pyrimidin-5-yl)-ethamone in dry THF (40 mL) is added vina
cannula, and then the reaction mixture is left o stir st room temperature overnight.
The reaction is quenched by the addition of H70 (0.5 mL), and the THF is
evaporated in vacuo. The residue is partitioned between ethyl acetate and
saturated aqueous sodjum chloride. The aqueous layer is extracted twice with
ethyl acetate, and the combined organic layers are dried over MgSO4. After
removal of the drying agent and evaporation of the solvent, the crude product is

purified by chromatography on silica gal (2036-30% ethyl acetate in hexanes) to
give a colorless solid (0.61 g, 23%).

$-Cyclopentyl-6:/1

7-one

EXAMPLE 2
8-Cyclopentyt-6-fluoro-2-methanesulfinyl-S-methyl-8H-pyrido[2,3-dlpyrimidin-

7-one
CH,
NN
e
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8-Cyclopentyl-6-fluaro-5-methyl-2-methylsulfanyl-8H-

pyrido[2,3-d]pyrimidin-7-one (0.6] g, 2.08 mmol) and 3-phenyl-1-p-
nitrophenrylsuifonylaxaziridine (0.65 g, 2.5 mmol) are dissolved in
CH3Cl (20 mL) and stirred overnight at room temperature. Following
evaporation of the solvent, the crude product is purified by silica gel

chromatography (80%-100% ethyl acetate in hexanes) to provide the productasa
white solid (0.5 g, 86%).

EXAMPLE 3
4-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-oxo-7,8-dikydro-

pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl}-piperazine-1-carboxylic acld tert-
butyl ester

4 %
\_/

p3
HC™ CH,
8-Cyclopentyl-6-fluoro-2-methanesulfinyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (0.3 g, 0.97 mmol) and 4-(N-Boc-piperazin-
1-yl)aniline (0.548 g, 1.94 mmol) are suspended in 1,4-dioxane (5 mL)) and heated
to 80°C. After 12 bours, anhydrous DMSO (2.5 mL) is added, and the temperature
is raised to 100°C. Heating is continned for 24 hours after which the reaction
mixture is allowed to cool and partitioned between ethyl acetate and saturated
aqueous sodium bicerbonate. The organic layer is scparated and washed with H,0
and then ssturated aqueous sodium chloride. After drying over anhydrous MgSOy,
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the solvent is evaporated, and the residue is purified by silica gel chromatography
to provide a yellow solid (0.23 g, 45%).

EXAMPLE 4
8-Cyclopentyl-6-fluoro-S-methyl-2-{4-piperazin-1-yl-phenylamino)-8H-
pyridof2,3-d]pyrimidin-7-one

/

H\

¢@

N

\

Y,

4-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperazine-1-carboxylic acid tert-
butyl ester (0.23 g, 0.44 mmol) is dissolved in a 1:1 mixture of trifluoroacetic acid
(TFAYCH;Cl3 (20 mL) and stirred at room temperature for 1 hour. Evaporstion
of the solvents followed by the addition of anhydrous diethyl cther gave an orange
solid (compound 34) that is collected by filtration (0.21 g, 74%).
Mp 254-255°C.
Cp3Ha7NgOF-1.93 TFA: Caled C, 50.21; H, 4.54; N, 13.08. Found: C, 49.83; H,
445;N, 1299,

-,
. -a
N ——_ L

35 p
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EXAMPLE 5
6-Bromo-$-cyclopentyl-5-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-

7-one
H,
NZ S
H’c‘sj;jiio

8-Cyclopentyl-5-methyl-2-methyisulfanyl-8H-pyrido[2,3-d]pyrimidin-
7-one (1 g, 3.64 mmol) is dissolved in dry DMF (15 mL) and
N-bromosuccinimide (0.97 g, 5.45 ounol) is added followed by benzoylperoxide
(0.13 g, 0.5 mmol). The resulting solution is stirred overnight at room temperature
then partitioned between ethyl acetate and HYO. The orgmmic layer is washed with
H20 and then saturated aqueous sodium chloride solution and dried over MgSO4.
Removal of the drying agent and evaporation of the solvent gave the desired
product (0.86 g, 66%) which is used without further purification.

EXAMPLE 6
6-Bromo-8-cyclopentyl-S-methyi-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido[2,3-d[pyrimidin-7-one

H,

NZ N Br
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6-Bromo-8-cyclopentyl-5-methyl-2-methylsulfanyl-8H-

pyrido[2,3-d]pyrimidin-7-one is oxidized and the side chain added and
deprotected as described sbove for 8-cyclopentyl-6-fluoro-5-methyl-
2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one to provide 6-Bramo-

5 8-cyclopentyl-5-methyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido{2,3-d]pyrimidin-7-one (compound 35).
Mp >200°C (dec).
C23H27NgOBr 1.9 TFA: Caled C, 45.90; H, 4.15; N, 11.97. Found: C, 4553; H,
4.09: N, 11.76.

10 EXAMPLE 7
1-(4-Cyclopentylamino-2-meshylsulfanyl-gyrimidin-S-yl)-ethan-1-ol .
CH,

N= OH
I
H=°~SJ*\‘N NH

4-Cyclopentylamino-2-methanesulfanyl-pyrimidine-5-carboxaldehyde

(1.1 g, 4.64 mmol) is dissolved in tetrahydrofiran (30 mL) under nitrogen and

15 then cooled with an ice bath. To this clear solution is slowly added methyl
magnesium bromide (4.4 mL, 13.2 mmol, 3 M in ether). The reaction is stirred for

O 1 hour with the ice bath still in place. The reaction is quenched with a small
amount of saturated aqueous ammonium chleride and then pertitioned between
water and ethyl acetate. The layers are separated, and the aqueous layer is

20 exiracted with ethyl acetate. The combined organic layers ere washed with brine
and then dried over magnesium sulfate. After filtration, the solvent is removed
in vacuo to yield an oil (1.09 g, 90%). !H NMR (400 MHz, CDCl3): §

1.42-1.59 (m, 5H), 1.60-1,76 (m, 4H), 2.04-2.06 (m, 2H), 2.49 (s, 3H),
4.38-4.43 (m, 1H), 4.694.74 (m, 1H), 6.28-630 (d, 1H), 7.57 (s, 1H).

OD9OED" HETL2TA9
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EXAMPLE 8
1-(4-Cyclopentylamino-2-methylsulfanyl-pyrimidin-S-yl)-ethanone

CH,

N= | (o)
H,C. SJ§N NH

1-(4-Cyclopentylamino-2-methyisulfanyl-pyrimidin-5-yi)-ethan-1-ol
(1.09 g, 4.3 mmol) is dissolved in dichloromethane. Then, after a nitrogen purge
the following arc added in order: powdered molccular sieves (4 angstrom),
N-methyl morpholine oxide (1.07 g, 8.6 g) and tetrapropylammonium
perruthenate (0227 g, 0.645 mmol). The reaction is stirred at ambient temperature
for 2 hours, and smatl smounts of additional catalyst are added as necessary. The
reaction mixture is then run through a silica column (1:1, ethyl acetate:hexanes) to
yicld a light yellow solid (0.74 g, 70%). lH NMR (400 MHz, CDCl3): §
1.51-1.78 (m, 6H), 2.02-2.08 (m, 2H), 2.49 (s, 3H), 2.53 (s, 3H), 4.47-4.53 (m,
1H), 8.53 (s, 1H), 9.21 (s, 1H); MS (M+]1) 252.2,

EXAMPLE 9
8-Cyclopentyl-5-methyl-2-metkylsulfunyl-8H-pyrido2,3-d]pyrimidin-7-one
H,
N*= =

I
HyC. sJa-N N

A cooled flask containing tetrahydrofuran (50 mL) is charged with sodium
hydride (1.05 g, 26.3 mmol, 60% dispersion in mineral oil) under nitrogen, and
then triethyl phosphonoacetate is added. The cooling bath is removed, and the
mixture is stitred at ambient temperature until it becomes a homogeneous
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solution. A solution of 1-(4-cyclopentylamino-2-methyisulfenyl-pyrimidin-5-yl)-
cthapone (3.0 g, 11.9 mmol) in tetrahydrofuran (25 mL) is slowly added to the
preformed anion. This reaction mixture is brought to reflux until the reaction is
complete, The reaction is worked up by diluting with water and ethyl acetate.
Following separation of the layers, the organic layer is dried over magnesium
sulfate and concentrated in vacuo to near dryness. Hexane is added, and the solid
is stirred vigorously for 5 minutes before being filtered to yield a light pale orange
solid (3.01 g, 92%). 'H NMR (400 MHz, CDCl3): 5 1.63-2.36 (m, 8H), 2.38 (s,
3H), 2.59 (s, 3H), 5.84-5.93 (m, 1H), 639 (s, 1H), 8.66 (s, 1H).

EXAMPLE 10
8-Cyclopentyl-2-methanesulfinyl-S-methyl-8H-pyrido{2,3-d]pyrimidin-7-one

8-Cyclopentyl-5-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-
7-one (1.0 g, 3.63 mmol) is dissolved in dichloromethane (15 mL), and (+)-frany-
2-(phenylsulfonyl)-3-phenyloxaziridine is added. The reaction mixture is stirred at
ambient temperature overnight, and then the solution is passed through a silica
column (2% MeOH in CHyCh) to yield a white solid (0.67 g, 64%). IH NMR
(400 MHz, DMSO-dg): § 1.53-2.19 (m, &H), 2.45 (s, 3H), 2.87 (s, 3H),
5.75-5.84 (m, 1H), 6.64 (s, 1H), 9.19 (s, 1H).

B R T -
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EXAMPLE 11
#{4-(3-Cyclopentyl-S-methyl-7-oxo-7,8-dikydro-pyrido{2,3-djpyrimidin-
2-yiamino)-phenyl]-piperazine-I-carboxylic acid tert-butyl ester

"™ CHy
I\/N N/
O LA,

8-Cyclopentyl-2-methanesulfinyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-
7-one (0.7 g, 2.4 mmol) and 4-(4"-N-Boc-piperazinyl)-aniline are dissolved in
dimethylsulfoxide (8 mL) and heated to 90°C ovemight. The reaction mixture is
cooled to room temperature and partitioned between water and ethyl acetate. The
organic layer is washed with sodium hydropen carbonate, brine, and then dried
over magnesium sulfate. Removal of the drying agent and concentration in vacuo
gives a yellow solid that is recrystallized from water and acetonitrile (0.55 g,
45%). lH NMR (400 MHz, CDCl3): & 1.45 (s, 9H), 1.56-1.87 (m, 6H),
223-2.28 (m, 2H), 2.31 (s, 3H), 3.07 (m, 4H), 3.55 (m, 4H), 5.77-5.8]1 {m, 1H),
6.19 (s, 1H), 6.90 (d, 2H), 7.42-7.44 (d, 2H), 7.47 (s, 1H), 8.55 (s, 1H); MS (M+1)
505.1.

" EXAMPLE 12

The following compounds are prepared essentially according to the
procedures described in Examples 1 to 11 and shown in Schemes 1 and 2:

(a) 8-Cyclopentyl-5-methyl-2-(4-piperazin-1-yl-pheaylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 1), mp >215°C (dec);

(b) 8-(1-Methylethyl)-5-methyl-2-(4-pipcrazin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 2), mp >235°C (dec);

(c) 8-Cyclopentyl-5-methyl-2-(4-fluoro-3-methylphenylamino)-8H-
pyrido(2,3-d]pyrimidin-7-one (Compound 3);
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(d) 8(1-Methylethyl)-5-methyl-2<(4-fluoro-3-methylphenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 4);

(e) 8-Cyclohexyl-S-methyl-2-{4-fluoro-3-methyiphenylamino)-8H-
pynido[2,3-d}pyrimidin-7-one (Compound 5);

() 8-Cyclohexyl-5-methyl-2-[4-(4-propanoylpiperezin-
1-yl)phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-onc (Compound 6);

(8) 8-Cyclopentyl-5-methyl-2-[4-(4-propenoylpiperazin-
1-yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 7),
mp 235-237°C;

(d) 3-(1-Methylethyl)-5-methyl-2-[4-(4-propencylpiperazin-
1-yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 8);

(@ 8-Cyclohexyl-S-methyl-2-(4-piperazin-1-yl-phenylamino)-8H- .
pyrido{2,3-d]pyrimidin-7-one (Compound 9);

() 8-Cyclopentyl-5-methyl-2-(4-pyridylphenylamino)-8H-
pyrido[2 3-d]pyrimidin-7-one (Compound 10);

() 8-(1-Methylethyl)-S-methyl-2-(4-pyridylphenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 11);

(D 8-Cyclopentyl-5-methyl-2-{4-(3-aminopyrrolidinyl)phenylamino)-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 12), mp >195°C (dec);

{m) 8-(1-Methylethyl)-5-methyl-2-[4-(3-aminopyrrolidinyl)phenylamino]-
8H-pyridof2,3-d]pyrimidin-7-one (Compouad 13), mp >227-229°C;

(@) N-(1-{4-[(8-cyclopentyl-5-methyl-7-oxo(8-hydropyridino{2,3-d}-
pyrimidin-2-yl))aminolphentyl} pyrrolidin-3-y1)-3, 3-dimethylbutsnamide
(Compound 14);

(0) N<(1-{4-{(S-methyl-8-(1-methylethyl)-7-oxo(8-hydropyridino{2,3-d]-
pyrimidin-2-yl))aminolphenyl }pymolidin-3-yi)-3,3-dimethylbutanamide
(Compound 15);

(p) 8-Cyclopentyl-5-methyl-2-(3-chloro-4-piperazin-1-yl-phenylamino)-
8H-pyrido[2,3-dJpyrimidin-7-one (Compound 16), mp 234-237°C;

(@) 3-Cyclohexyl-S-methyl-2-(3-chloro-4-piperazin-1-yl-phenylamino)-
8H-pyrido[2,3-d}pyrimidin-7-one (Compound 17);
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() 8(1-Methylethyl)-5-methyl-2-(3-chloro-4-piperezin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 18);
(s) 8-Cyclopentyi-6-fluoro-5-methyl-2-(3-chloro-4-piperezin-1-yl-
phenylamino)-8H-pyrido(2,3-d]pyrimidin-7-onc (Compound 19);

() 8-Cyclohexyl-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylm_:im)—&l-l—pyﬁdoﬂj-d]pyrhﬂdin—?—onc (Compound 2I);

(u) 8(1-Methylethyl)-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 20);

{v) 8-Cyclopentyl-5-methyl-2-(3-chloro-4-morpholin-4-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 22);

(w) 8(1-Methylethyl)-5-methyl-2-(3-chloro-4-morpholin-4-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 23);

(x) 8-Cyclohexyl-S-methyl-2-(3-chloro-4-morpholin-4-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Componnd 24);

() 2-({3-chloro-4-[4-(3-morpholin-4-ylpropyl)piperidyi]pheny!} amino)-
2-cyclopentyl-5-methyl-8-hydropyridino{2,3-d]pyrimidin-7-one (Compound 25);

(@ 2<({3-chloro-4-{4-(3-marpholin-4-ylpropyl)piperidyljphenyl}amino)-
8-(1-methylethyl)-5-methyl-8-hydropyridino[2,3-d)pyrimidin-7-one
(Compound 26);

(an) 2~({3-chloro-4-[4-(3-morpholin-4-ylpropyl)piperidyl]phenyl }amino)-
8-cyclohexyl-5-methyl-8-hydropyridino{2,3-dlpyrimidin-7-one (Componnd 27);

(bb) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]phenyl}amino)-
8-cyclopentyl-6-fiuaro-5-methyl-8-hydropyridino[2,3-d]pyrimidin-7-one
(Compound 28);

(cc) 2-({3-chloro-4-[4-3-piperazinylpropyl)piperidyi]phenyl}amino)-
Hl-methylethyb—&ﬂumo—&mﬁh_yl—k-hydmpyﬁtﬁm[l}-d]pyﬁmidin—?—om
(Compound 29);

(dd) 2({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl]phenyl) amino)-
8-cyclohexyl-8-fluoro-5-methyl-8-hydropyridino(2,3-d]pyrimidin-7-one
(Compound 30), mp >80°C (dec);

(ee) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]phenyl}amino)-
8-cyclopentyl-5-methyl-8-hydropyridino[2,3-d]pyrimidin-7-one (Compound 31);
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(ff) 2({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]phenyl}amino)-
8-(1-methylcthyl)-5-methyl-8-hydropyridinof2,3-d]pyrimidin-7-one
(Compound 32);

(88) 2~({3-chloro-4-[4-(3-piperezimylpropyl)piperidyl}phenyl }amino)-

5 8-cyclohexyl-5-methyl-8-hydropyridino[2,3-d]pyrimidin-7-one (Compound 33);

(g82) B-Cyclopentyl-2-{4-(piperazin-1-yl)-phenylamino}-6-fluoro-5-
methyl-8H-pyrido[2, 3-d]pyrimidin-7-one triflucrcacetate (Compound 34), mp
254-255°C;

(s83) 8-Cyclopentyl-2-{4-(piperazin-1-yl)-phenylamino}-6-bromo-5-

10 methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate (Compound 35), mp
>200°C;

O (k) 8-Cyclopentyl-2-{4-(3,5-dimethyl-pipernzin-1-y!)-phenylamino}-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
{(Compound 36), mp >220°C;

15 (ii) 8-Cyclopentyl-2-(3-fluoro4-piperazin-1-yl-phenylamino)-5-methyl-
8H-pyridof2,3-d}pyrimidin-7-one (Compound 37);

(i) 6-Bromo-8-cyclopentyl-2-{4-(3,5-dimethyl-piperazin-1-yl)-
phenylamino)-5-metiy}l-8H-pyrido[2,3-d)pyrimidin-7-one hydrochloride
(Compound 38), mp >230°C;

20 (k) 8-Cyclopentyl-6-fluoro-2-(3-fluoro-4-piperazin-1-yl-phenylamino)-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 39);

- () 6-Bromo-8-cyclopentyl-2-(3-fluoro-4-piperazin-1-yl-phenylamino)-
S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 40);

O (mm) 8-Cyclopentyl-2-{4-(3,5-dimethyl-piperszin-1-y])-pbenylamino]-

25 5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 41);

(nn) 2-(3-Chloro-4-piperazin-1-yl-phenylamin)-8-cyclopentyl-5-methyi-
BH-pyrido[2 3-d]pyrimidin-7-one (Compound 42);

(00) 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-6-fluoro-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 43);

30 (pp) 6-Bromo-2-(3-chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 44);

O090EN"haT L2870
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(a9) 8-Cyclopentyl-5-methyl-2-(4-mospholin-4-yl-phenylamino)-8H-

pyrido{2,3-dJpyrimidin-7-one trifluoroacetate (Compound 45), mp 227-229°C;

(rr) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-morpholin-4-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidiu-7-one (Compound 46);

(ss) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-morpholin-4-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 47);

(t) 8-Cyclopentyl-2(3-fluoro-4-morpholin-4-yl-phertylamino)-5-methyl-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 48);

(wu) 8-Cyclopentyl-6-fiuoro-2-(3-fluoro-4-morpholin-4-yl-phenylamino)-
S-methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 49);

(vv) 6-Bromo-8-cyclopentyl-2-(3-fluoro-4-morpholin-4-yl-phenylamino)-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 50);

(ww) 2-(3-Chloro-4-morpholin-4-yl-phenylamino)-8-cyclopentyl-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 51);

(xx) 2-(3-Chloro-4-morpholin-4-yl-phenylamino)-8-cyclopentyl-6-fluoro-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 52);

(vy) 6-Bromo-2-(3-chloro-4-morpholin-4-yl-phenylamino)-8-cyclopentyl-
5-methy)l-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 53);

(z2) 8-Cyclopentyl-5-methyl-2-{4-[4-(2,2,2-trifluoro-ethyl)-piperazin-
1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 54), mp
198-199°C;

(ana) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[4-(2,2,2-trifluoro-ethyl)-
piperazin-1-yl}-phenylamino} -SH-pyrido{2,3-d]pyrimidin-7-one (Compound 55);

(bbb) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[4-(2,2,2-triflvoro-ethyl)-
piperazin-1-yl]-phemylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 56);

(ccc) 8-Cyclopentyl-5-methyl-2-{4-{4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl}-phenylamino }-8H-pyrido[2,3-d)pyrimidin-7-one trifluoroacetate
(Compound 57), mp >80°C (dec);

(ddd) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl]-phenylamino})-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 58),
mp >230°C;
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(ece) 6-Bromo-3-cyclopentyl-5-methyl-2-{4-{4-(3-piperazin-1-yi-propyl)-
piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 59);

(fff) 8-Cyclopentyl-5-methyi-2-{4-[4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl}-phesrylamino)-8H-pyridof2,3-d]pyrimidin-7-cne (Componnd 60);

(gzg) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[4-(3-morpholin-4-yI-
propyl)-piperidin-1-yI}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 61);

(hbh) 6-Bromo-3-cyclopentyl-S-methyl-2-{4-{4-(3-morpholin-4-yi-
propyl)-piperidin-1-yi]-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
(Compownd 62);

(i) 6-Bromo-8-cyclopentyl-5-methyi-2-{4-{4-(3-morpbolin-4-yl-propyl)-
piperidin-1-yl]-pheaylamino}-8H-pyridof2,3-dlpyrimidin-7-one (Compound 63);
Gij) 2-(4~{4-[3-(3-Amino-pyrrolidin-1-yl)-propyl]-piperidin-1-yl}-
phenylamino)-8-cyclopentyl-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one

(Compound 64);

(kkk) 2~(4-{4-{3-(3-Amino-pyrrolidin-1-yl)-propyl]-pipesidin-1-yl}-
phenylamino)-8-cyclopentyl-6-flucro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-0ne
(Compound 65);

) 2-(4-{4-{3-(3-Amino-pyrrolidin-1-yI)-propyl}-piperidin- {-yi}-
phenylamino)-6-bromo-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 66);

(mmm) 8-Cyclopentyl-2-{3-fluoro-4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 67);

(nm) 8-Cyclopentyl-6-fluoro-2-{3-fluoro-4-[4-(3-pipenzin-1-yi-propyl)-
piperidin-1-yi]-phenylamino}-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-cne
{Compound 68);

(000) 6-Bromo-8-cyclopentyl-2-{3-fluoro-4-{4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl}-phenylamino}-S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 69);

(ppp) 8-Cyclopentyl-2-{3-fluoro-4-[4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl]-phenylamino}-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one
{Compound 70);
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(qqq9) 8-Cyclopentyl-6-fluoro-2-{3-fluoro-4-{4-(3-morpholin-4-yl-
propyl)-piperidin-1-yi} phenylamino}-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-cne

(Compound 71);

() 6-Bromo-8-cyclopentyl-2-{3-fluoro-4-{4-(3-morpholin-4-yi-propyl)-
piperidin-1-yl}-phenylamino}-S-methyl-8H-pyrido[2,3-d)pyrimidin-7-one
(Compound 72);

(sss) 2-{4-(3-Amino-pyrrolidin-1-yl)-phenylamino]-8-cyclopentyl-
5-metbyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 73), mp >215°C (dec);

(ttt) 2-{4-(3-Amino-pyrrolidin-1-yl)-phenylamino}-8-cyclopentyl-
6-fluoro-5-methyl-8H-pyrido[2,3-dlpyrimidin-7-one (Compound 74);

(um) 2-{4-(3-Amino-pyrrolidin-1-yl)-phenylamino]-6-bromo-
£-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 75);

(vwv) 2{4-(3-Amino-pyrrolidin-1-yl)-3-flucro-phenylamino]-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compeund 76);

(www) 2-[4-(3-Amino-pyrrolidin-1-yl)-3-flucro-phenylamino]-
8-cyclopentyl-6-flaoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 77);

(xxx) 2-[4-(3-Amino-pyrrolidin-1-yi)-3-fluoro-phenylemino]-6-bromo-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 78);

(vyy) 8-Cyclopentyl-5-methyl-2-{4-[3(2,2,2-trifluoro-ethylamino)-
pyrrolidin-1-yi]-phenylamino} -8H-pyrido{2,3-d])pyrimidin-7-one triflucroacetate
(Compound 79), mp >160°C (dec);

(zzz) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[3-(2,2,2-trifluoro-
ethylamino)-pyrrolicin-1-yl]-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 80);

(aaas) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[3-(2,2,2-trifluoro-
ethylamino)-pyrrolidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 81);

(bbbb) 2-{4-(3-Amino-pyrrolidin-1-y1)-3-chloro-phenylamino]-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate
(Compound 82), mp >215°C (dec);
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(ccee) 2-[4-(3-Amino-pyrrolidin-1-yl)-3-chloro-phenylamino)-
8-cyclopentyl-6-flucro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 83), mp 221°C;

(dddd) 2-[4-(3-Amino-pymrolidin-1-yl)-3-chloro-phenylamino]-6-bromo-
$-cyclopentyl-5-methyl-8H-pyrido[2,3-dJpyrimidin-7-one (Compownd 84);

(eece) 2-{4-(3-Aminomethyl-4-triflucromethyl-pyrrolidin-1-yl)-
phenylamino]-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 8S);

(i) 2-[4-(3-Aminomethyl-4-trifiuoromethyl-pyrrolidin-1-yl)-
phexylamino]-8-cyclopentyl-6-flucro-5-methyl-8H-pyridof2,3-d]pyrimidin-7-one
(Compound 86);

(szg8) 2-[4-(3-Aminomethyl-4-trifluoromethyl-pyrmolidin-1-yi)-
phenylamino]-6-bromo-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
{Componnd 87);

(bbhhk) 2-[4-(3-Trifloroethylaminomethyl-pymolidin-1-yl)-phenylamino}-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 88);

(iiil) 2-[4-(3-Trifloroethylaminomethyl-pyrrolidin-1-yl)-phenylamino]-
8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-cne
(Compound 89);

(ifij) 2-{4-(-Trifloroethylaminomethyl-pyrrolidin-1-yl)-phenylamino]-
6-bromo-8-cyclopentyl-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 90);

(kkkk) 8-Cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-yl)-phenylamino]-
S-methy]-8H-pyrido[2,3-d]pyrimidin-7-ope hydrochloride (Compound 91), mp
>150°C (dec);

(ill) 8-Cyclopentyl-2-[4-(3,3-dimethryl-pipemzin-1-yl)-phenylamino]-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 92);

" (mmmm) 6-Bromo-8-cyclopentyl-2-[4-(3,3-dimethyl-piperazin-1-yl)-
phenylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 93), mp >200°C (dec);

(onnn) 8-Cyclopentyl-5-methyl-2-[4-(3,3,4-trimethyl-piperazin-1-yI)-
phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 94);
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(ocoo) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4+(3,3,4-trimethyl-piperazin-
1-yl)-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 95);

(prpp) 6-Bromo-§-cyclopentyl-5-methyl-2-[4-(3,3,4-trimethyl-piperazin-
1-yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 96);

(9999) 2-{4-(4-Acetyl-piperazin-1-yl)-phenylamino}-S-cyclopentyl-
S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 97);

(m) 2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-8-cyclopentyl-
6-fluoro-S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 98), mp
267-265°C;

(msss) 2-{4-(4-Acetyl-piperazin-1-yl)-phenylamino}-6-bramo-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 99);

(ut) 8-Cyclopentyi-2-{4-{4-(2-brydroxy-ethyl)-3,5-dimethyl-piperazin-
1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one
{Compound 100), mp 156-159°C;

(vvuu) &-Cyclopentyl-6-fluoro-2-{4-[4-(2-trydroxy-ethyl)-3,5-dimethyl-
piperazin-1-yf}-phenylamino)-5-methyl-8H-pyrido[2,3-dlpyrimidin-7-one
(Compound 101);

(vvvv) 6-Bromo-8-cyclopentyl-2-{4-{4-(2-hydroxy-etiryl)-3,5-dimethyl-
piperazin-1-yl}-phenylemino)-5-methyl-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 102);

(wwww) 8-Cyclopentyl-5-methyl-2-(4-pethydro-1,4-diszepin-1-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride (Compound 103),
mp 172°C (dec);

(xocx) 8-Cyclopentyl-6-fluoro-5-methyl-2-{(4-perhydro-1,4-diazepin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride (Compound 104),
mp 192°C (dec);

(yyy) 6-Bromo-8-cyclopentyl-S-metityl-2-(4-perhrydro-1 4-diazepin-1-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 105);

(zzz) §Cyclopentyl-5-methyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 106),
mp 211-213°C;

310
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(aaasa) 8-Cyclopentyl-6-fluoro-5-methyi-2-[4-{(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Componnd 107);

(bbbbb) 6-Bromo-8-cyclopentyl-S-raethyl-2-[4-(4-methyl-piperazin.]-yi)-
phenylemino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 108);

(cceec) 8-Cyclopentyl-5-methyl-2-{4-(4-methyl-pethydro-1,4-diazepin-
1-yl)-phenylamino]-8H-pyrido[2, 3-d]pyrimidin-7-one (Compound 109),
mp >185°C (dec);

(ddddd) 8-Cyclopentyl-6-fluoro-5-methyl-2-[4-(4-methyl-perhydro-
1,4-diszepin-1-y1)-phenrylamino]-8H-pyrido{2,3-dlpyrimidin-7-one
(Compound 110);

(ceeee) 6-Bromo-§-cyclopentyl-S-methyl-2-{4-(4-methyl-perhydro-
1,4-diazepin-1-yl)-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 111);

(610 {4-{4(8-Cyclopentyl-5-methyl-7-oxo-7,8-dihydro-
pyrido([2,3-d]pyrimidin-2-ylamino)-phenyl)-piperazin-1-yl}-acetic acid
(Compound 112);

(zegeg) {4-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-o0xo-7,8-dihydro-
pyrido[2 3-d]pyrimidin-2-ylamino)-phenyl]-piperazin-1-yl}-acetic acid
(Compound 113);

(hhhbh) {4-[4-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-7,8-dihydro-
pyrido{2,3-d]pyrimidin-2-ylamino)-phenyl}-piperazin-1-yl} -acetic acid
(Compound 114);

(iiiif) 8-Cyclopentyl-5-methyl-2-(4-{4-{3(1H-tetrazol-5-y1)-propyl]-
piperidin-1-yi)-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Componnd 115);

(iiiij) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4- {4-{3-(1H-tetrazol-5-yI)-
propyl]-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 116);

(kkkkk) 6-Bromo-8-cyclopentyi-S-methyl-2-(4-{4-[3-(1H-tetrazol-5-yi)-
propyl]-pipesidin-1-yl}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 117);
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(i) 8-Cyclopentyl-S-methyl-2-(4-{4-(3-(5-0x0-4,5-dibydro-1H-
1,2,8-triszol3-ylsulfanyl)-propyl}-piperidin-1-y1) -phenylamino)-8H-
pyrido{2,3-d]pyrimidin-7-one (Compound 118);

(mmmmm) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-{3(5-oxo-

4 5-dihydro-1H-1,2,4-triaxol-3-ylsulfanyl)-propyl}-piperidin-1-yl }-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 119);

(onnnn) 6-Bromo-8-cyclopentyl-S-methyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-ylsulfanyl)-propyl]-piperidin- 1-y1}-phenylamino)-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 120);

(00000) #-Cyclopentyl-5-methryl-2-(4-{4-{3-(5-ox0-4,5-dilrydro-1H-

1,2, 4-trizzole-3-sulfimyl)-propyl])-piperidin-1-yl }-phenrylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 121);

(rrrPp) Fcrdwﬁﬁ-ﬂwsﬂﬂ\vm-.(ﬂ‘-{iﬁmﬁ-ﬁhﬁm-
1H-1,2,4-triazole-3-sulfinyl)-propyl]-piperidin- 1 -yl }-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 122);

(99999) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-{3(5-0x0-4,5-dihydro-
IH-1,2,4-triazole-3-sulfimyl)-propyl]-piperidin-1-yl}-phenylamino)-§H-
pyrido[2,3-d]pyrimidin-7-one (Compound 123);

(mmr) 8-Cyclopentyl-5-methyl-2-(4-{4-[3<(5-ox0-4,5-dibydro-1H-
1,2,4-triazole-3-sulfonyl)-propyl }-piperidin-1-yl} -phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 124);

(sssss) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-[3-(5-0x0-4,5-dihydro-
1H-1,2,4-triazole-3-sulfonyl)-propyl]-piperidin-1-yl} -phenylamino)-8H-~
pyrido[2,3-dlpyrimidin-7-one (Compound 125);

(uttt) 6-Bromo-8-cyclopentyl-S-methyl-2-(4-{4-[3(5-ox0-4,5-dihydro-
1H-1,2,4-triazole-3-sulfonyl)-propyl]-piperidin-1-yl}-phenylamino)-8H-
pyrido2,3-d]pyrimidin-7-one (Compound 126);

(uavwau) N<(2-{1-[4-{8-Cyclopentyl-5-methyl-7-oxo-7,8-dihydro-
pyrido(2,3-d]pyrimidin-2-ylsmino)-phenyl]-piperidin-4-yl}-cthyl)-N-hydroxy-
acetamide (Compound 127);

(vvvvv) N-(2-{1-[4-(8-Cyclopeatyl-§-fluoro-5-methyl-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin-4-yl }-ethyl)-N-hydroxy-
acetamide (Compound 128);
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(wwwww) N-(2-{1-[4-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyridof2,3-d]pyrimidin-2-ylamino)-phenyl] -piperidin-4-yi}-ethyl)-
N-hydroxy-acetamide (Compound 129);

(x0000x) N-(3-{ 1-[4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin-4-yl} - propyl)-N-hydroxy-
acctamide (Compound 130);

(ryyyy) N-(3-{1-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-0x0-7,8-dihydro-
pyridof2,3-d]pyrimidin-2-ylemino)-phenyi}-piperidin-4-y1}-propyl)-N-hydroxy-
acetamide (Componnd 131);

(zzzzz) N-(3-(1-{4(6-Bromo-8-cyclopentyl-5-raethyl-7-ox0-7,8-dihydro-
pyridof2,3-dlpyrimidin-2-ylamino)-phenyl}-piperidin-4-y1)-propyl)-N-ydroxy-
acetamide (Compound 132);

(asansa) 2-(Benzofuran-5-ylamino)-8-cyclopentyl-5-methyl-8H-
pyrido(2,3-d]pyrimidin-7-one (Compound 133);

(bbbbbb) §-Cyclopentyi-2-(1H-indol-5-ylamino)-5-methyl-8H-
pyrido[2,3-d)pyrimidin-7-one (Compound 134);

(coccee) 2+(Benzo[blthiophen-5-ylamino)-8-cyclopentyl-5-methyi-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 135);

(dddddd) 8-Cyclopentyl-2-(2,3-dimethyl-1H-indol-5-ylamino)-S-methyi-
8H-pyrido{2,3-d]pyrimidin-7-one (Compound 136);

(ceeees) 2-(9H-Carbazol-3-ylamino)-8-cyclopentyl-5-methyl-8H-
pyrido(2,3-d]pyrimidin-7-one (Compound 137);

() $-Cyclopentyl-2-(1H-indazol-5-ylemino)-S-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 138);

(g8egRe) 2-(2-Acetyl-benzofuran-5-ylamino)-8-cyclopentyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 139);

(bbkhhb) $-Cyclopentyl-5-methyl-2-{4-morpholin-4-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 140), mp 227-229°C;

(iifiif) 8-Cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-phenylamino]-
5-methyl-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 141);

e e ki
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S-methyi-8H-pyridof2,3-d)pyrimidin-7-one triflucroacetate (Compound 142), mp
234-237°C;

(k) 8-Cyclopentyl-S-methyl-2-{4-piperidin-1-yl-phenylamino)-SH-
pyridof2,3-d]pyrimidin-7-one (Compound 143); '

(llill) 8-Cyclopentyl-5-methyl-2-{4-(4-methyl-piperazin-1-y1)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 144);

(mmmmmm) N-{1-[4-(8-Cyclopentyl-5-methyl-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin-4-y1}-acetamide
(Compound 145);

(onnnnn) 8-Cyclopentyl-5-methyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido[2,3-d}pyrimidin-7-ona trifluoroacetate (Compound 146), mp 237-240°C;

(cooo000) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one {Compound 147),
mp 254-255°C;

(rprppp) 6-Bromo-8-cyclopentyl-S-methyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-dlpyrimidin-7-one (Compound 148), mp >200°C;

(299999 2-{3-Chloro-4-(3-amino-pyrrolidin-1-yI)-phenylamino]-§-
cyclopentyl-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one triffucroacetate
(Compound 149), mp >215°C (dec);

(mrexr) 8-Cyclopentyl-5-methyl-2-{4(4-(2,2,2-triflucroethyl)-piperszin-1-
yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 150),
mp 198-199°C;

(sssssz) 8-Cyclopentyl-2-(4-fluoro-phenylamino)-5-methyl-8H-
pyrido{2,3-d]pyrimidin-7-one (Compound 151), mp 217-220°C;

(utttt) 8-Cyclopentyl-5-methyl-2-phenylamino-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 152), mp 180-183°C;

(umnnru) 8-Cyclopentyl-2-(3,4-dichlorophenylamino)-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 153), mp 225-230°C;

(vvvvvv) B-Isopropyl-5-methyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one trifluoroacetate (Compound 154), mp >235°C
(dec);
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(wwwwww) 8-Isopropyl-5-methyl-2-[4-{4-propiony]-piperazin-1-yl)-.
phenylamino]-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 155);

(xaoxx) 8-Cyclohexyl-5-methyl-2-(4-piperazin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 156); .

(YYyyy) 2-(4-{4-(3-Morpholin-4-yl-propyl)-piperidin-1-y1}-
phenylamino}-8-cyclohexyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 157), mp 206-209°C;

(zzzzzz) 8-Cyclopentyl-S-methyl-2-[4-(2H-1,2 4-triazpl-3-
ylsulfanylmethyl)-phemrylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 158);

(anaanan) 8-Cyclopentyl-5-methyl-2-{4-(2H-1,2 4-triazole-3-
sulfinylmethyl)-phenylamino]-8H-pyrido[2,3-d)pyrimidin-7-cne
(Componnd 159);

_(bbbbbbb) 8-Cyclopentyl-5-methyl-2-{4-(2H-1,2,4-trinzole-3-
sulfonylmethyl)-phenylamino]-8H-pyrido[2,3-d)pyrimidin-7-one
(Compound 160);

(cecccee) 8-Cyclopentyl-5-methyl-2-[4-(S-ox0-4,5-dihydro-1,2,4-
oxadieznl-3-ylmethyl)-phenylemino]-8H-pyrido([2,3-dlpyrimidin-7-one
(Compound 161);

(ddddddd) 8-Cyclopentyl-S-methyl-2-{4-[2-(2H-1,2,4-triazol-3-
ylsulfanyl)-ethryi}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 162);

{cceeeee) 8-Cyclopentyl-5-methyl-2-{4-[2-(2H-1,2 4-triazole-3-sulfinyl)-
cthyl}-phenylamino ) -8H-pyridof2,3-d}pyrimidin-7-one (Compound 163);

(f1Y) 8-Cyclopentyl-5S-methyl-2-{4-[2-(2H-1,2,4-trigzole-3-sulfonyl)-
ethyl]-phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 164);

(seezegy) 8-Cyclopentyl-5-methyl-2-{4-[2-(5-0x0-4,5-dihydro-1,24-
oxadiazol-3-yl)-cthyl]-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
(Cowpound 165);

(bbhhhbh) 8-Cyclopentyl-5-methyl-2-{4-(3H-1,2,3-triazol-4-
yisulfanylmethyl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 166);
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(iiiiii) 8-Cyclopentyl-S-methyl-2-{4-[2-(3H-1,2,3-triazol-4-ylsulfanyl)-
ethyl}-phenylamins)-8H-pyridof2,3-d}pyrimidin-7-one (Compound 167);

oxadiszol-3-yl)-piperidin-1-yi}-phenylamino}-8H-pyrido{2,3-dJpyrimidin-7-one
(Compound 168);

(kkkkikk) 8-Cyclopentyl-S-methyl-2-{4-[4-(2H-1,2 4-triazol-3-
yisulfanyl)-piperidin-1-yl}-phenylamino}-8H-pyrido{ 2,3-dJpyrimidin-7-one
(Compound 169);

(Hlify 3-Cyclopentyl-S-methyl-2-{4-{4-(2H-1,2,4-triazole-3-sulfinyl)-
piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyritidin-7-one
(Compound 170);

(mmmmommm) 8-Cyclopentyl-5-methyl-2-{4-{4-(2H-1,2,4-triazole-3-
sulfonyf)-piperidin-1-yl}-phesrylamino}-8H-pyridof2,3-d}pyrimidin-7-one
(Compound 171), mp 235-237°C;

(nannnnr) 8-Cyclopentyl-S-methyl-2-{4-[4-(2H-tetrazol-S-yi)-piperidin-
1-yi]-phenylamino}-8H-pyridof2 3-dlpyrimidin-7-one (Compound 172);

(0oc00000) 1-[4-(B-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-pyrido[2,3-
dlpyrimidin-2-ylamino)-phenyl]-piperidine-4-carboxylic acid (1H-tetrazol-5-y1)-
emide (Compound 173);

(prrrrPP) 8-Cyclopentyl-5-methyl-2-{4-{4-(3H-1,2,3-triszol-4-
ylsulfanyl)-piperidin-1-yl]-phenylamino}-8H-pyrido(2,3-d]pyrimidin-7-one
(Compound 173);

(9999999) 3-{4-(8-Cyclopentyl-S-methyl-7-axo-7,8-dihydro-pyrido[2,3-
dlpyrimidin-2-ylamino)-phenyl]-N-(1 H-tetrarol-5S-yi)-propionamide
(Compound 174);

(ererr) 2-{4-(3-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino)-phenoxy]-N-(1H-tetrazol-5-yi)-ecctamide
(Compound 175);

oxadiazol-3-ylmethoxy)-phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 176), mp >195°C (dec);

596 /{K
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(ttte) 8-Cyclopentyl-5-methyl-2-(4-{4-{2-(2H-1,2,4-triazole-3-sulfinyl)-
ethyl}-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 177);

(umnnnm) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(2H-1,2,4-triazole-3-
sulforryl)-ethyl]-piperidin-1-y1} -phenylemino)-8H-pyrido{2,3-d)pyrimidin-7-one
(Compound 178),

(vvvvvwv) 8-Cyclopentyl-5-methyl-2-{4-{4-[2-(3H-),2,3-triaz0l-4-
ylsulfanyl)-cthyl]-piperidin-1-yl}-phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 179);

(wwwwwww) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(2H-1,2 4-triazol-3-
ylsulfanyl)-cthyl}-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-d] pyrimidin-7-one
(Compound 180), mp 234-237°C;

(xoo00ocx) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(5-ox0-4,5-dihydro-1,2,4-
oxadiazol-3-yl)-ethyl}-piperidin-1-yl}-phenylamino)-8H-pyrido{2,3-d]pyrimidin-
7-one (Compound 181);

Oyyyyyy) 8-Cyclopentyl-5-methyl-2-{4-{4-(2-0x0-2,3-dilrydro-1,2,3,5-
oxathiadiaznl-4-yl)-piperidin-1-yl]-phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-
one (Compound 182);

(zzzzzzz) 8-Cyclopentyl-2-{4-[4-(2,2-dioxo-2,3-dihydro-1,2,3,5-
oxathindiazol-4-yl)-pipecidin-1-yl}-phenylamino}-5-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 183);

(azananas) 8-Cyclopentyl-5-methyl-2-{4-[4-(1-0x0-2,5-dihydro-1H-
1,2,3,5-thiatrinzol-4-yl)-piperidin-1-yl}-phenylamino }-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 184);

{bbbbbbbb) 8-Cyclopentyl-2-{4-[4-(1,1-diox0-2,5-dihydro-1H-1,2,3,5-
thiatriazol-4-yI)-piperidin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-
d}pyrimidin-7-one (Compound 185);

(ccecceee) N-{1-{4-(8-Cyclopentyl-5-methyl-7-oxo0-7,8-dihydro-
pyridof2,3-d]pyrimidin-2-ylamino)-phemyl]-piperidine-4-carbonyl}-
methanesulfonamide (Compound 186);
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(dddddddd) 8-Cyclopentyl-5-methyl-2-{4-{3-(2H-1,2,4-triazol-3-
ylsulfanyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 187);

(ceceeeee) 8-Cyclopentyl-5-methyl-2-{4-{3-(2H-1,2,4-triazole-3-
sulfinyl)-pyrrolidin- 1-yl]-phenylamina}-8H-pyrido[2,3-d]pyrimidin-7-one
(Componund 188);

(fIHT) 8-Cyclopentyl-5-methyl-2-{4-[3-(2H-1,2,4-triazole-3-sulfonyl)-
pyrrolidin-1-yl]-phenylamino }-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 189);

(zgegseep) 8-Cyclopentyl-S-methyl-2-{4{3-(3H-1,2,3-triazol-4-
ylsulfanyl)-pymolidin- I-yl]-phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 190);

(hhhhhhhh) 8-Cyclopentyl-5-methyl-2-{4-[3-(5-ox0-4,5-dihydro-1,2,4-
oxadiazol-3-yl)-pyrrolidin- 1 -yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 191);

(iiiiiiiii) 8-Cyclopentyl-5-methyl-2-{4-{4-(3-hydroxypropyl)piperidin-1-
yl]-phenylamino}-8H-pyrido[2,3-d)pyrimidin-7-one triflucroacetate
(Compound 192), mp 180-184°C;

pyrido[2,3-d]pyrimidin-7-one trifluoroacetate (Compound 193);

(kkkkkkkk) 8-Cyclopentyl-S-ethyl-2-(4-piperazin-1-yl-phenylemino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 194);

(ULLI) 8-(1-Methylethyl)-S-ethyl-2-(4-piperazin-1-yl-phenylemino)-8H-
pyrido[2,3-dlpyrimidin-7-one (Compound 195), mp >235°C (dec);

(mmmmmmmm) 8-(1-Methylethyl)-5-ethyl-2(4-piperazin-1-yl-
phenylamine)-8H-pyrido [2.3-d]pyrimidin—7-on9 triflooroacetate
(Compound 196);

(nnnnnnnn) 8-Cyclopentyl-5-methyl-2-[4-(3-hydroxypyrrolidin-1-
yDphenylamino]}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 197),
mp 225-226°C;

(ooooocoo) 8-Cyclopentyl-5-methyl-2-[4-(4-acetylpiperazin-1-
yl)phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 198);
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(prrppPPP) 8-Cyclopentyl-5-methyl-6-flucro-2-{4-(4-acetylpiperidin-1-
yl)phenylamino}-8H-pyridof2,3-dlpyrimidin-7-one (Compound 199),
mp 267-269°C;

(9999999q) 8-Cyclopropyl-5-methyl-2-{4-(4-acetamidopiperidin-1-
yDphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 200), mp 221°C
(dec);

(rrrmm) 8-Cyclopentyl-S-methyl-2-{4-(homopiperszin-1-
yl)phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one hydrochlaride
(Compound 202), mp 172°C (dec);

(ssssssss) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(homopiperazin-1-
yD)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 203), mp 192°C (foam);

(uttt) 8-Cyclopeatyl-S-methyl-6-fluoro-2-{4-(3.3-dimethyi-4-
scetylpiperazin-1-yl)phenylamino]-SH-pyrido[2,3-d]pyrimidin-7-one
{(Compound 204), mp 200-204°C;

(wnam) $-Cyclopeatyl-5-methyl-2-[4-(3,3-dimethyl-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
{Compownd 205), mp 192-196°C;

(vvvvvvwy) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(4-methylpiperazin-1-
yDphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 206);

(wwwwwwww) 8-Cyclopentyl-5-methyl-2-[4-(N-
methylacetamido)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 207), mp 185-187°C;

(ooxxxxx) 8-Cyclopentyl-5-methyl-2-{4-[2-(2-
hydroxyethoxy)ethylamino]phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 208), mp 122-]126°C;

Oyyyyyyy) &Cyclopentyl-5-methyl-2-[4-(3-oxopiperazin-1-
yDphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 209), mp >235°C
(de<);

(zzzzzzzz) 8-Cyclopentyl-5-methyl-2-[4-(2-
methoxyethoxy)phenylamino]-8H-pyridof2,3-d)pyrimidin-7-one
(Compound 210), mp 156-157°C;
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(anassanan) $-Cyclopentyl-5-methyl-2-(carbazol-3-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 211);

(bbbbbbbbb) 8-Cyclopentyl-S-methyl-2-(iscindazol-5-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-onc (Compound 212);

(cooeccocs) 8-Cyclopentyl-S-methyl-2-(2-acetylbenzofuran-S-yl)amino-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 213);

(ddddddddd) 8-Cyclopeotyl-5-methyl-2-{(4-piperidin-1-yl)phenylamino]-
8H-pyrido[2,3-dlpyrimidin-7-one (Compound 214);

(cccceecee) 8-Cyclopentyl-S-methyl-2-(2,3-dimethylindol-S-yl)amino-
8H-pyndo[2,3-dlpyrimidin-7-one (Compound 215);

(FEIT) 8-Cyclopentyl-S-methyl-2-{4-(3,5-methyl-4R-
aminomethylpyrrolidin- 1-yl)pheaylaminoc]-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 216);

(zegzeeege) 8-Cyclopentyl-3-methryl-2-{4-{4-(2-hrydroxyethyl)piperazin-
1-yD)Iphenylamino}-8H-pyrido[2,3-dJpyrimidin-7-one (Compound 217);

(hhhhhhhhh) 8-Cyclopentyl-5-methyl-2-{4-{4-(3-
morpholinopropyl)piperidin- 1-yl]phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 218);

pyrido(2,3-d]pyrimidin-7-one (Componnd 219);

(iiijjjii) 8-Cyclopentyl-5-methyl-2-(indol-5-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 220); and

{kkkickkkkk) 8-Cyclopentyl-5-methyi-2-(thionaphthen-5-yi)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 221).

EXAMPLE 13

Blological Assays

Several of the invention compounds have been evaluated in standard
assays routinely used to measure inhibition of cyclin-dependent kinase enzymes
and other serine/threonine protein kinases. The assays were carried out as follows:

Cdk1 and Cdk2 enzyme assys for IC5g determinations and kinetic
evaluation are performed as follows. 96-well filter plates (Millipore
MADVNG6550) are used. The total volume is 0.1 mL 20 mM TRIS (pH 7.4),
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50 mM NaCl, 1 mM dithiothreitol, 10 mM MgCly, 12 mM ATF containing

0.25 uCi (32PJATP, 20 ng enzyme (Cdk2/cyclin E, Cdi2/cyclin A, or
Cdk/eyclin B), 1 g retinoblastoma protein, and appropriste dilutions of the
particulsr invention compound. All components except the ATP are added to the
wells, and the plaie is placed on a plate mixer for 2 minutes, The reaction is
initiated by addition of [32P]ATP, and the plate is incubated at 25°C for

15 minutes. The reaction is terminated by addition of 0.1 mL 20% TCA. The plate
is kept at 4°C for at least 1 hour to allow the substmte to precipitate. The wells are
then washed five times with 0.2 mL 10% TCA, and 32P incarporation is
determined with a beta plate counter (Wallac Inc., Gaithersburg, MD).

The Cdkd4 enzyme assay for ICsp determination and kinetic evaluation is
performed as follows. 96-well filter plates (Millipore MADVN6550) are used.
The total volume is 0.1 mL containing a final concentration of 20 mM TRIS
(tris[hydroxymethyl}aminomethanc) (pH 7.4), 50 mM NaCl, 1 mM dithiothreitol,
10 mM MgCly, 25 uM ATP conteining 0.25 pCi [32P]ATP, 20 ng Cdkd, | ug
retinoblastoma protein, and appropriate dilutions of a compound of the present
invention. All components except the ATP are added to the wells, and the piste is
placed on a plate mixer for 2 minutes. The reaction is started by adding [32PJATP,
and the plate is incubated at 25°C for 15 minutes. The reaction is terminated by
addition of 0.1 mL 20% trichloroacetic acid (TCA). The piste is kept at 4°C for at
least 1 hour to allaw the substrate to precipitate. The wells are then washed five
times with 0.2 mL 10% TCA, snd 32P incorporation is determined with a beta
plate counter (Wallac Inc., Gaithersburg, MD).

For PDGF receptor (PDGFr) and FGF receptor (FGFr) tyrosine kinase
assays, full-length cDNAs for the mouse PDGF-§ and human FGF1(flg) receptor

tyrosine kinases are obtained from J. Escobedo and prepared as described
previously (Escobedo et al., J. Biol Chem., 1988;262:1482-1487). PCR primers
are designed to amplify a fragment of DNA that codes for the intrace]lular
tyrosine kinase domain. The fragment is inserted into & baculovirus vector,
cotransfected with AcMNPV DNA, and the recombinant virus is isolated. SF9
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insect cells are infected with the virus 1o overexpress the protein, and the cell
lysate is used for the assay.

PDGFr and FGFr enzyme assays arc performed in 96-well plates
(100 pL/incubsation/well), and conditions are optimized to measurc the
incorporation of 32P from [y32P]ATP into a glutamate-tyrosine co-polymer
substrate. Briefly, to cach well is added 82.5 pL. incubation buffer containing
25 mM Hepes (pH 7.0), 150 mM NaCl, 0.1% Triton X-100, 02 mM PMSF,

0.2 mM Na3VOy, 10 mM MnCly, and 750 ug/mL Poly (4:1) glutamate-tyrosine
followed by 2.5 pL inhibitor and 5 pL enzyme lysate (7.5 pg/pL FGFr or

6.0 pg/ML PDGFr) to initiate the reaction. Following a 10-mimute incubation at
25°C, 10 mL [Y32PJATP (0.4 uCi plus 50 uM ATP) is added to each well, and
samples are incubated for an additional 10 minutes at 25°C. The reaction is
terminated by the addition of 100 pL 30% trichloroacstic acid (TCA) containing
20 mM sodium pyrophosphete and precipitation of matexial onto glass fiber mats
(Wallac). Filters are washed three times with 15% TCA containing 100 mM
sodium pyrophosphate, and the radioactivity retained on the filters is counted ina
Wallac 1250 Betaplate reader. Nonspecific activity is defined as radioactivity
retained on the filters following incubation of sumples with buffer alone (no
enzyme). Specific enzymatic activity (enzyme plus buffer) is defined as total
activity minus nonspecific activity. The conceatration of a compound that
tnhibited specific activity by 50% (IC50) is detenmined based on the inhibition
curve.

The c-Src protein kinase assay is carried out as follows. c-Src kinase is
purified from baculovirus infected insect cell lysstes using an antipeptide
monoclonal antibody directed against the N-terminal amino acids (smino acids
2-17) of c-Src. The antibody, covalently linked to 0.65 jm latex beads, is added to
a suspension of insect cell lysis buffer comprised of 150 mM NaCl, 50 mM Tris
(pH 7.5), 1 mM DTT, 1% NP-40, 2 mM EGTA, 1 mM sodium vanadate, 1 mM
PMSF, 1 ug/mL each of lcupeptin, pepstatin, and aprotinin. Insect cell ysate
containing c-Src protein is incubated with these beads for 3 to 4 hours at 4°C with
rotation. At the end of the lysate incubation, the beads are rinsed three times in
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lysis buffer, resuspended in lysis buffer containing 10% glycerol, and frozen.
These latex beads are thawed, rinsed three times in assay buffer (40 mM Tris
(pH 7.5), 5 mM ygCl) and suspended in the same buffer. In a Millipore 96-well
plate with a 0.65 tm polyvinylidine membrane bottom are added the reaction
components: 10 j1L c-Src beads, 10 pl. 2.5 mg/ml. poly GluTyr substrate, 5 M
ATP containing 0.2 puCi [32PJATP, 5 pL. DMSO containing inhibitors or as a
solvent control, and buffer to make the final volume 125 L. The reaction is
started at room temperature by addition of ATP and quenched 10 minutes later by
the addition of 125 pL 309 TCA, 0.1 M sodium pyrophosphate for 5 minutes on
ice. The plate is then filtered and the wells washed with two 250-mL atiquots of
15% TCA, 0.1 M pyrophosphate. The filters are then punched, counted in a liquid
scintillation counter, and the data examined for inhibitory activity in comparison
to a known inhibitor such as erbstatin. The method has been described by
Thompson ct al., J. Med Chem., 1994;37:598-609.

‘The results of the foregoing assays for severul of the invention compounds
are presented in Table 1.
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Table |
Compound MP CYCKIB CYCK2A CYCK2E CYCK4 FGF CSRC T HALF
Number ICsg ICs0 ICs0 ICso ICsp ICso HLM
_ degrees C pM pM kM min
1 >215 (DEC) >5 >5 >5 0.007 1.077 NA 83
2 >235 (DEC) NA NA NA 0.265 NA NA NA
7 235-237 >1.5 >1.7 >5 NA NA NA 6
12 >195 (DEC) >5 >17 >5 0.064 NA NA 43
16 234.237 >5 >5 >5 0.028 NA NA 67
45 227-229 1.12 5.38 >5 NA 367 NA NA
57 >80 (DEC) >5 >5 >5 0.151 NA 6.08 NA
7 >215 (DEC) >1.7 T 17 >5 0.061 >5 NA 80
i >160 (DEC) >5 >$ >5 0.975 NA M 8
109 >185 (DEC) NA 13 NA 0.040 NA NA NA ,
147 254-255 >17 >1.7 >5 0.03 NA NA 61
148 >200 2.615 0.439 0.95 0.005 NA NA 7
150 198-199 >5 >5 >5 0.295 NA NA NA
151 217-220 >1.7 6.98 39 245 NA >50 11
152 180-183 >1.7 491 >5 2.15 NA >50 4
153 225-230 >1.7 >5 >5 >5 NA >50 24
157 206-209 >40 >40 NA 21.8 >50 >50 11
192 180-184 NA NA NA 0.114 NA NA NA
NA = Date not availeble.

e P 8 — = ma = o
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Various properties of 8-cyclopeatyl-5-methyl-2-[(4-piperazinylpheayl)-
amino]-8-hydropyridino([2,3-d]pyrimidin-7-one (Compound 1), including ICsg,
stability, and clearance rate, are displayed in Table 2.

TABLE 2
Compound 5-Me ICsg (NM) THin Clearance
TCdkl/ Cdx2/ CdkJ Cdké FGFr o8rc PDGFr HLM (mL/imin/kg)
cyclinB cyclin A cyclinE (min)
2 Ye 55 >5 >5  0.007 8 3503

From the results displayed in Table 2, it is clear that Compound 1
specifically inhibits Cdk4, and has relatively little effect on Cdk1 and Cdk2.
Furthermore, Compound 1 is relatively more stable, and cleared at a slower rate,
compered to prior art compounds. These results indicate that the methyl group in
the 5-position confers unique properties onto the pyridopyrimidine and is a
preferred embodiment. Especially preferred compounds are Compound 34,
Compound 35, and Compound 38,

Formulation Examples

As noted above, the inrvention compounds will typically be formulated
with common excipients, diluents, and carriers to provide compositions that are
well-suited for convenient administration to mammals. The following examples
illustrate typical compositions that are provided in a further embodiment of this
invention.
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EXAMPLE 14

Tabiet Formulation

Ingredient Amount
Compound 12 S0mg
Lactose 80 mg
Comstarch (for mix) 10 mg
Cornstarch (for paste) 8mg
Magnesium Stearate (1%) 2mg

150 mg

Compound 12 is mixed with the lactose and cornstarch (for mix) and
blended to uniformity to a powder. The cornstarch (for paste) is suspended in
6 mL of water and heated with stirring to form a paste. The paste is added to the
mixed powder, and the mixture is granulated. The wet granules are passed through
a No. 8 hard screen and dried at 50°C. The mixture is lubricated with 19
magnesium stearate and compressed into a tablet. The tablets are administered to a
paticnt at the rate of 1 to 4 cach day for prevention and treatment of
atherosclerosis.

EXAMPLE 15
Parenteral Solution

In a solution of 700 mL of propylene glycol and 200 mL of water for
injection is added 20.0 g of Compound 38. The mixture is stirred and the pH is
adjusted to 5.5 with hydrochloric acid. The volume is adjusted to 1000 mL with
water for injection. The solution is sterilized, filled into 5.0 mL ampoules, each
containing 2.0 mL (40 mg of Compound 38), and sealed under nitrogen. The
solution is administered by injection to a patient suffering from cancer and in need
of treatment.

The invention and the manner and process of making and using it, are now
described in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pestains, to make and use the same. It is to be
understood that the foregoing describes preferred embodiments of the present
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invention and that modifications may be made therein without departing from the
spirit or acope of the present invention as set forth in the claims. To particularly
point out and distinctly claim the subject matter regarded as invention, the
following claims conclude this specification.
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and pharmaceutically acceptable salts, esters, amides, and prodrugs

thereof,

whezein:

R2is (a)
®)

©

hydrogen;

lower alkyl optionally substituted with one, two, or three
groups independently selected from halogen, hydroxy,
lower alkoxy, amino, mono- or dialkylamino, carboxy,
alkoxycarbonyl, thioalkyl, nitrile, aryl, heteroaryl, or a
carbocyclic group containing from 3-7 members, up to two
of which members are optionally heteroatoms
independently selected from oxygen, sulfirr, and nitrogen;
or

a carbocyelic group contsining from 3-7 membexs, up to
two of which members are optionally hetervatoms
independently selected from oxygen, sulfur, and nitrogen,
wherein the carbocyclic group is unsubetituted or
substituted with one, two, or three groups independently
selected from consisting of halogen, hydroxy, lower alkyl,
lower alkaxy, amino, mono- or dialkylamino, aryl, and
heteroaryl;
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R3 is hydrogen, lower alky), lower alkoxy, halogen, trifluoromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -COoR4, -CONRARS,
CONR?OR3, -SO;NR4RS, -SO;R4, -SO3R4,

I

R4
P(OXOR%)(OR?), or -NR4R5;

YisNorCR7;

R? is lower alkyl, haloalkyl, or aryl;

X and Z are independently hydrogen, halogen, lower alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4R3, -N(O)RIRS,
NR4RSRSW, -SR4, -C(O)R4, -CO9RY, -CONR4RS,
-SOZNR4R3, -SO;R4, -SO3R4, P(OXOR4YORS),
“T{CH2)mQR4, -C(O)T(CH2)pQR4, or -NR4C(O)T(CH2)mQR;

mis 1-6;

n is 0-6;

T is O, S, NR4, N(O)R4, NR4R5W, or CRIRS;

Qis 0, S, NR4, N(O)R4, NR4R5W, CO3, or a carbocyclic group
containing from 3-7 members, up to four of which members arc
optionally heteroatoms independently selected from oxygen, sulfur,
and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxynlkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcaroonylamino, aminoalkyl,
trifluoromethy], N-hydroxyacetamide, trifluoromethylalkyl, amino,
or mono or dialkylamino;

R7 isNR4R3, N(O)R4RS, NR4RSROW, OH, OR%, SR4, halo, COR4,
(CH2)nR4, (CHp)RR4, COoR4, CONRAR3, C(O)NR4ASO9R?,
S(O)R4, SO2R*, SONRARS, SO3R4, (CH2)nP(O)XOR*),
NR4SO;RS5, aldehyde, nitrile, nitro, alkyl, slkoxyalkyl,
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T(CH2)mQR?, C(O)T(CHDmQR?, NRIC(O)T(CHD)mMQR 0, or
T(CH2)mCO2RY;
Tis 0, S, -NR4, -N(O)R4, -NR4RSW, or -CR4R3; and
Qis O, S, -NR, N(O)R?, -NRIR10W, -(CH2)sS{0)oR4,

«(CHg)y-beteroaryl, -O(CH;)-heteroaryl, {CH2),C(ONRRS, or
-O(CH2),C(O)OR%;

W is an anion;

R4 and RS are independently hydrogen, lower alkyl, lower slkenyl, lower
alkynyl, (CH2)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl,
cycloalkyl, heterocycloalkyl, or heteroaryl, or R4 and RS together
with the nitrogen to which they are attached form a carbocyclic
ring contrining 3-8 members, up to four of which members are
optionally carbonyl groups or heteroatoms independently selected
from oxygen, sulfur, $(0), S(O)3, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two,
three, or four groups independently selected from halogen,
brydroxy, lrydroxyalkyl, lower alkyl, lower alkoxy, alkaxycarbonyl,
alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
aminoalkylcarbonyl, trifiuoromethyl, triffacromethylatkyl,
triflucromethylalkylaminoalkyl, mono- or dialkylemino,
N-bydraxyacetamido, aryl, heteroaryl, carbaxyalkyl, NRISOpR10,
C(OJNRIR10, NRIC(O)R10, C(O)OR?, C(O)NR?SO2R3,
(CH2)pS(O)nR*, (CHz)p-heteroaryl, O(CHa)p-heteroeryl,
(CHInC(ONRARS, O(CH2),C(O)ORY,;

and R# edditionally can be lower alkyl unsubstituted or substituted with
one, two, or three groups independently selected from halogen,
5-ox0-4,5-dihydro-1/-1,2 4-triazol-3-yi-sulfanyl, 5-oxo-
4,5-dihydro-1H-1,2,4-triszol-3-yl-sulfinyl, 5-ox0-4,5-dihydro-1F-
1,2,4-triazol-3-yl-sulfonyl, or a carbocyclic group containing from
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3-7 members, up to four of which members are optionally
heteroatoms independently selected from oxygen, sulfur, and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected

5 from halogen, hydroxy, hydroxyalkyl, lower alky], lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
trifluoromethyl, N-hydroxyacetamide, trifluoromethylatkyl, amino,
or mono- or dialkylamino; or

and when Y is CR7, it is part of the part structure

AAAAAA

10 V wherein R7 and Z are as defined above, or can be
7 '
taken together with the carbons to which they are aitached to form

AAAAAA, Fa'a a s a sl Pala'a'a'a"a)
R RI1 o
10
R
R0 Rr10 gll
wherein:
G and J are independently CH;, NH, or O;
15 BisNH, S, CHy, or O;

D is C or N, provided that R10 is nothing when D is N; and
R10 and R1! are independently hydrogen, halogen, lower alkyl, lower
alkoxy, or alkylearbonyl.



USSR

DO90EQ"hSETLBT0S

15

20

- - - e .
am gmt s R ableh oy B, L, . e wine st N i ) A U, s e e —— b .d-h-.---:-'—:-:‘h:-'-ﬂdiﬁ
-

342

-64-
A compound of the Formula [I
X CH,

2

N 11

and pharmaceutically acceptable salts, esters, amides, and prodrugs
thereof,
wherein:
R3 is hydrogen, lower alkyl, lower alkoxy, halogen, trifluoromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -CO2R%, CONR4R3,
CONRAORS, -SO;NR4RS, -SOsR4, -SO3R4, -P(OXOR4)ORS), '

|
R4

or -NR“R? :

Y isNor CR7;

X and Z are independently bydrogen, helogen, lower alkyl, lower alkoxy,
triffuoromethyl, hydroxy, nitrile, nitro, -NR4R3, -N(O)R4R3,
NRIRSR6W, -SR4, -C(O)R4, -COoRY, -CONR4RS,
-SOsNR4RI, -SOyR4, -SO3R4, POXOR4YORY),
“T(CH)MQRY, -C(O)(CH)mMQRY, or -NRAC(O)T(CH)mQR;

m is 1-6;

n is 0-6;

Tis O, S, NR%, N(O)R4, NR4R5W, or CR4RY;

Qis O, S, NR*, N(O)R4, NR4R5W, CO3, or a carbocyclic group

optionally heteroatoms independently selected from oxygen, sulfur,
and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxyaikyl, lower alkyl, lower alkaxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
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trifluoromethyl, N-hydroxyacetamide, trifluoromethylalkyl, amino,
or mono or dialkylamino;

R7 is NRARS, N(O)RAR3, NRIRSRIX, OH, OR4, SR4, halo, CORY,

(CHp)oR4, COR4, CONRYR3, C(O)NR4SO2RS, S(O)R4,
SO7R4, SO;NRR3, SO3R4, (CHy),P(OXOR%)2, NRASO2RS,
aldehyde, nitrile, njtro, alky), alkoxyalkyl, T(CH2),QR?,
C(O)T(CH2)mQR?, NRIC(O)T(CH)mMQR1Y, or
T(CH2)mCO2RY;

Tis O, S, -NR4, N(O)R%, -NR4RW, or -CR4R5:; and
Qis 0, §, -NR?, -N(O)R? or -NRIR10W, (CH2) S(O)nR4,

~(CHo)yheteroaryl, -O(CHg)p-heteroaryl, {CH2)nC(O)NRIRS,
-O(CH2),C(OYORY;

W is an anion;

R4 and RS are independently hydrogen, lower alkyl, lower alkenyl, lower

alkynyl, (CH2)nAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl,
cycloalkyl, heterocycloalkyl, or heteroaryl, or R4 and R3 together
with the nitrogen to which they are atached form a carbocyclic
ring containing 3-8 members, up to four of which members are
optionally carbonyl groups or heteroatoms independently selected
from oxygen, sulfur, S(0), S{(0)p, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two,
three, or four groups independently selected from halogen,
hydroxy, hydroxyalkyl, lower alkyl, lower atkoxy, alkoxycarbonyl,
elkylcarbonyl, alkylcarbonylamino, aminoalkyl,
aminoalkylcarbonyl, trifluoromethyl, trifluoromethylatkyl,
trifluoromethylalkylaminoalkyl, amino, mono- or dialkylamino,
N-hydroxyacetamido, aryl, heteroaryl, carboxyalicyl, NR9SO7R 10,
C(O)NROR10, NRIC(O)R10, C(O)OR?, C(O)NR4SO2R,

R L .. - - TR T .- DU, - S N AL

30
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(CH2)nS(O) R4, (CH)g-heteroaryl, O(CH2)y-heteroaryl,
(CH2)sC(O)NRARS, O(CH2)nC(O)OR*;

R? is lower alkyl, haloslkyl, or aryl;
and R4 additionally can be lower alkyl unsubstituted or substituted with
5 one, two, or three groups independently selected from halogen,
5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-yl-sulfanyl, S-oxo0-4,5-
dihydro-1H-1,2,4-triazol-3-yl-sulfinyl, S-oxo-4,5-dihydro-1H-
1,2,4-trizzol-3-yl-sulfonyl, or a carbocyclic group containing from
3-7 members, up to four of which members are optionally
10 hetervatoms independently selected from oxygen, sulfur and
nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
15 triflusromethyl, N-hydroxyacetamide, trifluorometiylalky], amino,
or mono- or dialkylamino;
and when Y is CR7, it is part of the part structure

O09DER " hEFTL8T709

APAAAN

V wherein R7 and Z are as defined above, or can be
R
taken together with the carbons to which they are atteched to form

O AAAAAA AAAAAA PAAPAA
M 11
‘? R rll o
10.
R 10
10 11
20 R R R

wherein:
G and J are independently CH», NH, or O;
BisNH, §, CHp, or O;

Dis C or N, provided that R10 is nothing when D is N; and
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R10 and R11 are independently hydrogen, halogen, lower alkyl, lower
alkoxy, or alkylcarbonyl.

A compound of the Formula ITl

\

and pharmaceutically acceptable salts, esters, amides, and prodrugs
thereof,
wherein:

R3 is hydrogen, lower alkyl, lower alkoxy, halogen, trifluaromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR#, -COR4, -CONR4R3,
CONRAORS, -SO;NR4RS, -SO9R4, -SO3R4, P(OXOR4XORY),

I
R4

or -NR4RS:

YisNorCR7,

X and Z are independently hydrogen, halogen, lower alkyl, lower alkoxy,
trifluoromethy!, hydroxy, nitrile, nitro, -NR4R3, -N(O)R4R3,
-NRARSRSW, -SR4, -C(O)R4, -COZR4, -CONR4RS,
-SO;NRAR3, -SO2R4, -SO3R4, P(OXOR4YOR),
“T(CHY)MQR4, -C(O)T(CH)MQRY, or NR4C(O)T(CH)mQRS;

m is |-6;

n is 0-6;

T is O, S, NR4, N(O)R4, NR4R5W, or CR4R;

Qis 0, S, NR%, N(O)R4, NR4R5W, CO3, or a carbocyclic group
containing from 3-7 members, up to four of which members are

3 g/
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optionally heteroatoms independently selected from oxygen, sulfur,
and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
trifinoromethyl, N-hydroxyacetamide, trifluoromethylalkyl, amino,
or mono or dialkylamino;

R7 is NR4R5, N(O)RARS, NR4RSRIX, OH, OR4, SR4, halo, COR4,

(CHp)pR4, CO2R4, CONRARS, C(O)NR4SO,R3, S(O)R4,
SOzR4, SOONRARS, SO3R*, (CH)nP(OXOR4)2, NRASOZRS,
aldehyde, nitrile, nitro, alkyl, alkoxyalkyl, T(CHz2)mQR?,
C(O)T(CH)QR?, NRIC(0)T(CH2)mQR10, or
T(CHY)MCO2RY;

T is O, S, -NR%, -N(O)R4, -NR4R5W, or -CR4RY; and
Qis O, S, NRY, -N(O)R? or -NRIRI10W, -(CH3)»S(O),R*,

«CHa)yrbeteroaryl, -O(CHo)y-heteroaryl, (CH2)2C(O)NRARS,
-O(CH2)nC(OYORY;

W is an anion;
R4 and RS are independently hydrogen, lower alkyl, lower alkenyl, lower

alkynyl, (CH2)nAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl,
cycloalkyl, heterocycloalkyl, or heteroaryl, or R% and RS together
with the nitrogen to which they are attached form a carbocyclic
ring containing 3-8 members, up to four of which members are
optionally carbonyl groups or heteroatoms independently selected
from oxygen, sulfur, S(Q), S(O), and nitrogen, wherein the
carbocyelic group is unsubstituted or substituted with one, two,
three, or four groups independently selected from halogen,
hydroxy, hydraxyalkyl, lower alkyl, lower alkoxy, alkaxycarbonyl,
alkylearbonyl, alkylcarbonylamino, mminoalkyl, trifiuoromethyl,
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trifiuoromethylalkyl, triffuoromethylalkylaminoalkyl, amino,
mono- or dialkylamino, N-hydroxyacetamido, aryl, heteroaryl,
carboxyalkyl, NR¥SO,R 10, C(O)NROR 10, NRIC(O)R 10,
C(O)OR?, C(O)NRASO2RS, (CH2)nS(0)nR*, (CH)p-heteroaryl,
O(CHy)y-heteroaryl, (CH2)nC(O)NRR5, O(CH2)nC(O)ORY,;

and R4 additionally can be lower alkyl unsubstituted or substituted with

one, two, or three groups independently selected from halogen,
5-oxo-4,5-dihydro-1H-1,2 4-triezol-3-yl-sulfanyl, 5-oxo-
4,5-dihydro-1H-1 2 4-triazol-3-yl-sulfinyl, 5-oxo-4,5-dihydro-1H-
1,2,4-triazol-3-yl-sulfonyl, or a carbocyclic group containing from
3-7 members, up to four of which members ere optionally
heteroatoms independently selected from oxygen, sulfur and
nitrogen, wherein the carbocyclic group is unsubstituted or
subastituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
trifluoromethyl, N-hydroxyacetamide, triflucromethylalkyl, amino,

or mono- or dialkylamino;

and when Y is CR7, it is part of the part structure

SN

V wherein R7 and Z are as defined above, or can be
R’ z
taken together with the carbons to which they are attsched to form

mm

wherein-

10
R
r10 Rr10 gl

G and J are independently CHy, NH, or O;
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B is NH, S, CHy, or O;

Dis C ar N, provided that R10 is nothing when D is N; and

R? is lower alkyl, haloalky], or aryl;

R10 and R11 are independently hydrogen, halogen, lower alkyl, lower
alkoxy, or alkylcarbomyl.

A compound of the Formula IV

and pharmaceutically acceptable salts, csters, amides, and prodrugs

thereof,

wherein:

R3 is hydrogen, lower alkyl, lower alkoxy, halogen, triflucromethyl, lower
alkynyl, lower alkenyl, nitrile, nitro, -COR4, -CO2R4, CONR4RS,
-CONR4ORS3, -SO;NRARS, -SO;R4, -SO3R4, P(O)(OR4)(ORS),

!
R4

or -NRIRS;

Y isN or CR7;

X and Z are independently hydrogen, halogen, lower alkyl, lower alkoxy,
trifluoromethyl, hydroxy, nitrile, nitro, -NR4RS, -N(O)RIRY,
-NRARSROW, -SR4, -C(O)R4, -COR%, -CONRARS,
-SO;NRARS, -SOoR4, -SO3R4, P(OYOR4XORS),
“T(CH2)mQRY, -C(O)T(CH)mQR4, or -NR4C(O)T(CH2)mQR;

m is 1-6;

nis 0-6;

Tis 0, S, NR4, N(O)R4, NR4R3W, or CR4RS;
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Qis O, S, NR4, N(O)R4, NR4R5W, CO5, or a carbocyclic group

containing from 3-7 members, up to four of which members are
optionally heteroatoms independently selected from oxygen, sulfur,
and nitrogen, wherein the carbocyclic group is unsubstituted or
substituted with one, two, or three groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower aikyl, lower alkoxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, amiaoalkyl,
trifluoromethyl, N-hydroxyacetamide, trifluoromethyialkyl, amino,
or mono or dialkylamino.

R7 is NRARS, N(O)R4R3, NR4RSRYX, OH, OR4, SR4, halo, COR4,

(CH2)RY, CO2R%, CONRARS, C(O)NRASO,RS, S(O)RY,
SOR4, SONR4RS, SO3R4, (CH)nP(O)(OR%)2, NRASO,RS,
aldehyde, nitrile, nitro, alkyl, alkoxyalkyl, T(CH2)mQR?,
C(O)'r(cu;)mén% NRPC(0)T(CH)mQR19, or
T(CH)RCO2RY;

T is O, S, -NR4, -N(O)R4, -NR4RW, or -CR4R; and
Qis O, 8, -NR?, -N(O)R? or NRIR1OW, -(CH,),S(0)pR%,

«(CHp)p-heteroaryl, -<O(CHg)p-beteroaryl, (CH2),C(O)NRARS,
-O(CH2)yC(O)OR%;

W is an anion;
R4 and R ere independently hydrogen, lower alkyl, lower alkeny), lower

alkynyl, (CH2)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl,

cycloalkyl, heterocycloalkyl, or heteroaryl, or R4 and RS together
with the nitrogen to which they are attached form a carbocyclic
ring contrining 3-8 members, up to four of which members are
optionally carbonyl groups or heteroatoms independently selected
from oxygen, sulfur, S(0), 5(0)7, and nitrogen, wherein the
cerbocyclic group is unsubstituted or substituted with one, two,
three, or four groups independently selected from halogen,

cem mea wn SR WP Ay s ....-.a:..:_'___' B - e
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hydroxy, hydroxyalkyl, lower alkyl, lower alkoxy, alkoxycarbonyl,
alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
sminoalkylcarbenyl, trifluoromethyl, triflucromethylalkyl,
triflvoromethylalkylaminoalkyl, amino, mono- or dialkylamino,
N-hydroxyacetamido, aryl, heteroaryl, carboxyalkyl, NR9SO»R 10,
C(O)NRIR10, NRC(O)R10, C(O)NR4S02R5, (CH2)pS(O)nR4,
(CHy)p-heteroaryl, O(CHp)n-heteroaryl, (CH2))nC(O)NRARS,
O(CH2)nC(O)ORS;

and R# additionally can be lower alkyl unsubstituted or substituted with

one, two, or three groups independently selected from halogen,
5-ox0-4,5-dihydro-1H-1,2,.4-triazol-3-yl-sulfanyl, 5-oxo-

4 5-dihydro-1H-1,2 4-triazol-3-yl-sulfinyl, 5-oxo-4,5-dihydro-1H-
1,2,4-triazol-3-yl-sulfonyl, or a carbocyclic group containing from
3.7 members, up to four of which members are optionally
heteroatoms independently selecied from oxygen, sulfur and
nitrogen, wherein the carbocyelic group is unsubstituted or
substituted with ane, two, or three groups independently selected
from halogen, hydroxy, hydroxyalkyl, lower alkyl, lower alioxy,
alkoxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminoalkyl,
triflucromethyl, N-hydroxyacetamide, trifluoromethylalkyl, amino,
or mono- or dialkylamino;

and when Y is CR7, it is part of the part structure

AANNNN,

V whereit R7 and Z are as defined above, or can be
R’ z
taken together with the carbons to which they are attached to form

“V’
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G and J are independently CH, NH, or O;
BisNH, S, CHp, or O;

D is C or N, provided that R10 is nothing when D is N;
R? is lower alkyl, haloalky], or ary}; and

R10 gnd R1! gre independently hydrogen, halogen, lower alkyl, lower
alkoxy, or alkylcarbonyl.

A compound according to Claim 1 wherein X is hydrogen, chlorine or

fluorine.
A compound according to Claim 1 wherein Y is CR7.

A compound according to Claim 1 that is selected from the following
group:

(a) 8-Cyclopentyl-5-methyi-2-(4-piperazin-1-yl-phenylamino)-§H-
pyrido[2,3-d]pyrimidin-7-one (Compound 1), mp >215°C (dec);

(b) 8-(1-Mcthylethyl)-S-methyl-2-(4-piperazin-1-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 2), mp >235°C (dec);

(c) 8-Cyclopentyl-5-methyl-2-(4-fluoro-3-methylphenylamino)-
8H-pyrido[2 3-d]pyrimidin-7-one (Compound 3);

(d) 8-(1-Methylethyl)-5-methyl-2-(4-fluoro-
3-methylphenylamino)-8§H-pyrido{2,3-d]pyrimidin-7-one (Compound 4);

{c) 8-Cyclohexyl-5-methyl-2-(4-flucro-3-methylphenylamino)-
8H-pyrido[2,3-dJpyrimidin-7-one (Compound 5);
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() 8-Cyclobexyl-5-methyl-2-[4-(4-propunoylpiperazin-
1-yl)phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 6);

(g) 8-Cyclopentyl-5-methyl-2-{4-(4-propenoylpiperazin-
1-yl)phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 7),
mp 235-237°C;

() B(1-Methylethyl)-5-methyl-2-[4-(4-propanoylpiperazin-
1-yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 8);

(i) 8-Cyclohexyl-5-methyl-2-(4-piperezin-1-yl-phenylamino)-8H-
pynido[2,3-d])pyrimidin-7-one (Compound 9);

(i) 8-Cyclopeatyl-5-methyl-2-(4-pyridylpbenylamino)-8H-
pyrido[2,3-d}pyrimidin-7-one (Compound 10);

(k) 8«(1-Methylethyl)-5-methyl-2-(4-pyridylphenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 11);

(1) 8-Cyclopentyl-5-methyl-2-{4-(3-aminopyrrolidinyl)-
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 12),
mp >195°C (dec);

(m) B{I-Meﬂ:ylethyl)-s-meﬂlyl-z-[w-mﬁnpynolidinyl)-
phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one (Compouand 13),
mp 227-229°C;

{n) N-(1-{4-[(8-cyclopentyl-5-methyl-7-oxo(8-hydropyridino-
[2.3-d]pyrimidin-2-yl))amino]pheayl} pyrrolidin-3-yl)-
3,3-dimethylbutanamide (Compound 14);

(0) N«(1-{4-{(5-methyl-8-(1-methyletiryl)-7-oxo(8-
hydropyridino{2,3-d]pyzimidin-2-yl))amino]pheayl} pyrrolidin-3-yl)-
3,3-dimethylbutanamide (Compound 15);

(p) 8-Cyclopentyl-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-BH-pyrido[2,3-d]pyrimidin-7-one (Compound 16),
mp 234-237°C;

(Q) 8-Cyclohexyl-5-methyl-2-(3-chloro-4-piperazin-1-yi-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 17);

(r) 8-(1-Mcthylethyl)-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-on¢ (Compound 18);
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(s) 8-Cyclopentyl-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2 3-d]pyrimidin-7-one (Compound 19);

() 8-Cyclohexyl-6-fluoro-5-methyl-2-(3-chloro-4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 21);

(u) 8-(1-Methylethyl)-6-fluoro-5-methyl-2-(3-chloro-4-pipernzin-
1-yl-phenylamino)-8H-pyrido[2,3-d])pyrimidin-7-one (Compound 20);

(v) 8-Cyclopentyl-5-methyl-2-(3-chloro-4-morpholin-4-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 22);

(w) 8(1-Methylethyl)-5-methyl-2-(3-chioro4-morpholin-4-yi-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 23);

(x) 8-Cyclohexyl-5-methyl-2-(3-chloro-4-morpholin-4-yi-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 24);

() 2<({3-chioro-4-{4-(3-morpholin-4-ylpropyl)piperidyl}-
Phenyl}amino)-8-cyclopentyl-5-methyl-8-hydropyridinof2,3-d]pyrimidin-
7-one (Compound 25);

(2) 2-({3-chloro4-[4-(3-morpholin-4-ylpropylpiperidyl}-
pheayl}amino)-8-(1-methylethyl)-5-methyl-8-hydropyridino{2,3-d]-
pyrimidin-7-one (Compound 26);

(as) 2-({3-chloro-4-[4-(3-morpholin-4-ylpropyDpiperidyl]-
phenyl}amino)-8-cyclohexyl-5-methyl-8-hydropyridino[2,3-d]pyrimidin-
7-one (Compound 27);

(bb) 2({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]phenyl}-
amino)-8-cyclopentyl-6-fluore-5-methyl-8-
kydropyridino[2,3-d)pyrimidin-7-one (Compound 28);

(c<) 2~({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl}-
phenyl}amino)-8-(1-methylethyl)-6-fluoro-5-methyl-8-hydropyridino-
[2,3-d]pyrimidin-7-one (Compound 29);

(dd) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]-
phenyl}amino)-8-cyciohexyl-6-fluoro-5-methyl-8-hydropyridino-
[2.3-d]pyrimidin-7-one (Compound 30), mp >80°C (dec);

- _—*‘ “m
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(ee) 2-({3-chloro-4-{4-(3-piperazinylpropyl)piperidyl]-
phenyl}amino)-8-cyclopentyl-5-methyl-8-hydropyridino{2,3-d]pyrimidin-
7-one (Compound 31);

() 2-((3-chloro-4-{4-(3-piperazinylpropyl)piperidyl}-
phenyl}amino)-8-(1-methylethyl)-5-methyl-8-hydropyridino-
[2,3-d]pyrimidin-7-one (Compound 32);

(gg) 2-({3-chloro-4-[4-(3-piperazinylpropyl)piperidyl]-
phenyl }amino)-8-cyclohexyl-5-methyl-8-bydropyridino[2,3-d]pyrimidin-
7-one (Compound 33);

(82) Wydopmyl—ﬂ*@uml-ﬂ}pwhm}&ﬂm
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one triffucroacetate (Compound
34), mp 254-255°C;

(ge3) 8-Cyclopentyl-2-[4-(piperazin-1-yl)-phenylamino}-6-bromo-
S-methyl-8H-pyridof2,3-d]pyrimidin-7-one¢ trifluoroacetate (Compound
35), mp >200°C;

(hh) 8-Cyclopentyl-2-{4-(3,5-dimethyl-piperazin-1-yl)-
phenylamino]-6-fucro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
hydrochloride (Compound 36), mp >220°C;

(ii) 8-Cyclopentyl-2-(3-fluoro-4-piperazin-1-yl-phenylemino)-
5-meothyl-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 37);

(@) 6-Bromo-8-cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-
phenytamino}-5-methyl-8H.pyrido{2,3-d]pyrimidin-7-ane hydrochloride
(Componnd 38), mp >250°C;

(k) 8-Cyclopentyl-6-fluoro-2-(3-flucro-4-piperazin-1-yl-
phenylamine)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 39);

(l) 6-Bromo-8-cyclopentyl-2-(3-flnoro-4-piperazin-1-yi-
phenylaming)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 40);

(mm) 8-Cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-
phenylamino]-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-cne
(Componnd 41);
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(on) 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
S-methyl-8H-pyrido[2,3-d)pyrimidin-7-one (Compound 42);

(00} 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopeatyl-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 43);

(pp) 6-Bromo-2-(3-chloro-4-piperazin-1-yl-phenylamino)-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 44);

(99) 8-Cyclopentyl-5-methyl-2-(4-morpholin-4-yl-phenylamino)-
8H-pyrido[2,3-dlpyrimidin-7-one trifluoroacetate (Campound 45),
mp 227-229°C;

() 8-Cyclopentyl-6-flucro-5-methyl-2-(4-morpholin-4-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 46);

(ss) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-morpholin-4-yl-
phenylamino)-8H-pyridof2,3-d)pyrimidin-7-one (Compound 47);

() 8-Cyclopentyl-2-(3-fluoro-4-morpholin-4-yl-phenylemino)-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 48);

(uu) 8-Cyclopentyl-6-fluoro-2-(3-fluoro-4-morpholin-4-yl-
phenylamino)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 49);

(vv) 6-Bromo-3-cyciopentyl-2-(3-fluoro-4-morpholin-4-yi-
phenylamino)-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-onec
(Compound 50);

(ww) 2-(3-Chlaro-4-morpholin-4-yl-phenylamino)-8-cyclopentyi-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 51);

(xx) 2~(3-Chloro-4-morpholin-4-yl-phenylamino)-8-cyclopentyl-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 52);

(yy) 6-Bromo-2-(3-chloro-4-morpholin-4-yl-phenylamino)-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 53);

(zz) 8-Cyclopentyl-5-methyl-2-{4-[4-(2,2,2-trifluoro-cthyl)-
piperazin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 54), mp 198-199&C;
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(aaa) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-[4-(2,2,2-trifluoro-
cthyl)-pipemazin-1-yl]-phenylamino}-8H-pyrido[2,3-d)pyrimidin-7-one
(Compound 55);

(bbb) 6-Bromo-§-cyclopentyl-5-methyl-2-{4-[4-(2,2,2-trifluoro-
ethyl)-pipesezin-1-yI]-phenylamino}-8H-pyridof2,3-d]pyrimidin-7-one
(Compound 56);

(ccc) 8-Cyclopentyl-5-methyl-2-{4-{4-(3-piperazin-1-yl-propyl)-
piperidin-1-yi}-phenylemino}-8H-pyrido[2,3-d]pyrimidin-7-one
triflucroacetate (Compound 57), mp >80°C (dec);

(ddd) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-(3-piperazin-}-yi-
propyl)-piperidin-1-yl}-phenylamine}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 58), mp >230°C; \

(eee) 6-Bromo-8-cyclopentyl-S-methyl-2-{4-{4-(3-piperazin-1-y1-
propyl)-piperidin-1-yl]-phenylamino}-8H-pyridof2,3-d]pyrimidin-7-one
(Compound 59);

(ff) 8-Cyclopentyl-S-methyl-2-{4-{4-(3-morpholin-4-yl-propyl)-
piperidin-1-yl}-phenylamino} -8H-pyrido[2,3-d)pyrimidin-7-one
{Compound 60);

(gzg) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-(3-marpholin-
4-yl-propyl)-piperidin-1-yl]-phenylamino}-§H-pyrido[2,3-dlpyrimidin-
7-on¢e (Compound 61);

(bhb) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-{4-(3-marpholin-
4-y-propyl)-piperidin-1-y1}-phenylamino} -§H-pyrido[2,3-d}pyrimidin-
7-one (Compound 63);

(i) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[4-(3-morpholin-4-yl-
propyl)-piperidin- lvllmmﬂ}ﬂ-mm-dlrmdm-' idin-7-one
(Compound 63);

@if) 2-(4-{4-{3-(3-Amino-pyrrolidin-1-yl)-propyl}-piperidin-1-yl}-
phenylamino)-8-cyclopentyi-S-methyl-8H-pyrido{2,3-d]pyrimidin-7-one
(Componnd 64),
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(ki) 2-(4-{4-[3-(3-Amino-pyrrolidin-1-yl)-propyl]-piperidin-
1-y1}-phenylamino)-8-cyclopentyl-6-fluoro-5-methyl-8H-
pyrido[2.3-d]pyrimidin-7-one (Compound 65);

(1) 2{4-{4-[3-(3-Amino-pyrrolidin-1-y1)-propyi}-piperidin-1-yl}-
phenylamino)-6-bromo-8-cyclopentyl-5-methyl-8H-
pyrido[2,3-d]pyrimidin-7-cne (Compound 66),

(mmm) 8-Cyclopentyl-2-{3-flucro-4-[4-(3-piperazin-1-yl-propyl)-
piperidin-1-yl}-phertylamino}-5-methy}-8H-pyridof2,3-d}pyrimidin-7-one
(Compound 67);

(ann) 8-Cyclopentyl-6-fluoro-2—{3-fluoro-4-{4-(3-piperazin-1-yi-
propyl)-piperidin-1-yi}-phenylamino}-5-methyl-8H-
Pyrido(2,3-d]pyrimidin-7-one (Compound 68);

(oco0) 6-Bromo-8-cyclopentyl-2-(3-fluoro-4-[4-(3-piperazin-1-yl-
propyl)-piperidin-1-yl]-phenylamino}-5-metiryl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 69);

(rpp) 8-Cyclopentyl-2-{3-fluoro-4-{4-(3-marpholin-4-yl-propyl)-
piperidin-1-yl}-phenylamino}-5-methyl-8H-pyridof2,3-d]pyrimidin-7-one
(Compound 70);

(q9q) &Cydopmtyl-ﬁ:ﬂmro—Z—{S-ﬂuuo—d—[HS-morpholinﬂ-
propyl)-piperidin-1-yi}-phenylamino)-S-methyl-8H-pyrido[2,3-d]-
pyrimidin-7-one (Compound 71); ;

(mx) 6-Bromo-8-cyclopentyl-2-{3-fluoro-4-{4-(3-morpholin-4-yl-
propyl)-piperidin-1-yl]-phanylamino}-5-methyl-8H-pyrido{2,3-d]-
pyrimidin-7-one (Compound 72);

(ass5) 2-{4~(3-Amino-pymrolidin-1-yl)-phenylamino}-8-cyclopentyl-
5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 73), mp >215°C
(dec);

(ut) 2{4-(3-Amino-pyrrolidin-1-yl)-phenylamino}-8-cyclopentyl-
6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 74);

(u) 2-[4-(3-Amino-pyrrolidin-1.yl)-phenylamino]-6-bromo-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 75);
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{vvv) 2-[4{(3-Amino-pyrrolidin-1-yi)-3-fluoro-phenylsmino}-
8-cyclopentyl-S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 76);

(www) 2-{4-(3-Amino-pyrrolidin-1-yl)-3-fluoro-phenylamino]-
8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 77);

(oot) 2-[4-(3-Amino-pyrrolidin-1-yl)-3-fluoro-phenylamino]-
6-bromo-8-cyclopentyl-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one
(Compound 78);

(yy) 8Cyclopentyl-5-methyl-2-{4-{3-(2,2,2-triflucro-
cthylamino)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-
7-one trifluoroacetate (Compound 79), mp >160°C (dec);

(zzz) &-Cyclopentyl-6-fluoro-5-methyl-2-{4-[3-(2.2,2-triffuoro-
ethylamino)-pyrrolidin-1-yi]-phenylamino}-8H-pyrido[2,3-d}pyrimidin-
7-one (Compound 80);

(anaa) 6-Bromo-8-cyclopentyl-5-methyl-2-{4-[3-(2,2,2-trifluoro-
¢thylamino)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-
7-one (Compound 81);

(bbbb) 2-[4-(3-Amino-pyrrolidin-1-yl)-3-chloro-phenylamino]-
£-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluaroacetate
(Compound 82), mp >215°C (dec);

(ccec) 2-{4-(3-Amino-pyrrolidin-1-yi)-3-chloro-phenylamino]-
8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 83), mp 221°C;

(ddd) 2-[4-(3-Amino-pyrrolidin-1-y1)-3-chloro-phenylamino]-
6-bromp-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 84);

(eeee) 2-[4-(3-Aminomethyl-4-trifluoromethyl-pyrrolidin-1-yl)-
phenylamino]-8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 85);
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() 2-[4~(3-Aminomethyl-4-trifluoromethyl-pyrrolidin-1-yi)-
phenrylamino]-8-cyclopentyl-6-fluoro-5-methyl-8H-pyrido[2,3-d]-
pyrimidin-7-one (Compound 86);

(egee) 2-[4-(3-Aminomethyl-4-trifluoromethyl-pyrrolidin-1-yi)-

5 phenylamine]-6-bromo-8-cyclopentyl-5-methyl-8H-pyrido(2,3-d]-
pyrimidin-7-one (Compound 87);

(bhbh) 2-{4-(3-Triflorocthylaminomethyl-pyrrolidin-1-yl)-
phenylamino}-8-cyclopentyl-S-methyl-8H-pyrido{2,3-dlpyrimidin-7-one
(Componnd 88);

10 (i) 2-[4-(3-Trifloroethylaminomethyl-pyrrolidin-1-y1)-
phenylamino]-8-cyclopentyl-6-fiuoro-S-methyl-8H-pyridof2,3-d]-
pyrimidin-7-one (Compound 89);

Giif) 2-{4-(3-Trifloroctylaminomethyl-pymrolidin-1-yl)-
phenylamino]-6-bromo-8-cyclopentyl-S-methyl-8H-pyridof2,3-d]-

15 pyrimidin-7-one (Compound 90);

(kkkk) 8-Cyclopentyl-2-{4-(3,3-dimethyl-piperazin-1-yl)-
phenylamino}-S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 91), mp >150°C (dec);

@) 8-Cyclopentyl-2-{4-(3,3-dimethyl-piperazin-1-yl)-

20 phenylamino]-6-fluoro-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 92);

(mmmm) 6-Bromo-3-cyclopentyl-2-{4-(3,3-dimethyl-piperazin-
1-yi)-phenylamino}-5-inethyl-EH-pyrido[2,3-d}pyrimidin-7-cne

O hydrochloric (Compound 93), mp >200°C (dec);

25 (onmn) 8-Cyclopeatyl-5-methyl-2-{4-(3,3,4-trimethyl-piperazin-
1-yl)-phenylamino}-SH-pyrido{2,3-d]pyrimidin-7-one (Compound 94);

(0o00) 8-Cyclopentyl-6-fluoro-5-methryl-2-{4-(3,3,4-trimethyl-

piperazio-1-yl)-phenylamino]-8H-pyrido[2,3-dlpyrimidin-7-one
(Compound 95);

30 _ (pppp) 6-Bromo-8-cyclopentyl-5-methyl-2-[4-(3,3,4-trimethyl-
piperazin-1-yl)-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 96);
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(q999) 2-{4-(4-Acetyl-piperazin-1-yl)-phenylamino)-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-cne
(Componnd 97);

(i) 2-[{4-(4-Acetyl-piperazin-1-yl)-phenylamino]-8-cyclopentyl-
6-fluoro-5-methyl-8H-pyridof2,3-d]pyrimidin-7-one (Compound 98), mp
267-269°C;

(ssss) 2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino}-6-bromo-
8-cyclopentyl-5-methyl-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 99), mp 156-159°C;

(titt) 8-Cyclopentyl-2-{4-[4-(2-hydraxy-ethyf)-3,5-dimethyl-
piperazin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-dJpyrimidin-7-one
(Compeunnd 100), mp 156-159°C;

(nuxm) 8-Cyclopentyl-6-fluoro-2-{4-{4-(2-hydroxy-ethyl)-
3,5-dimethyl-piperazin-1-yl]-phenylamino}-5-methyl-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 101);

(vwwv) 6-Bromo-8-cyclopentyl-2-{4-f4-(2-rydroxy-ethyl)-
3,5-dimethyl-piperazin-1-yl]-phenylamino}-5-methyl-8H-pyrido[2,3-d}-
pyrimidin-7-one (Compound 102);

(wwww) 8-Cyclopentyl-5-methryl-2-(4-pethydro-1,4-dinzepin-
1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compoand 103), mp 172°C (dec);

(o) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-perhydro-
1,4-diazepin-1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-ane
hydrochloride (Compound 104), mp 192°C (dec);

(7yyy) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-perhydro-
1,4-diazepin-1-yl-phenylamino)-8H-pyrido[2,3-d] pyrimidin-7-one
(Compound 105);

(zzzz) 8-Cyclopentyl-5-methyl-2-{4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one (Compounnd 106),
mp 211-213°C;
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(asana) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-(4-methyl-
piperazin-1-yl)-phenylamino]-8H-pyrido{2,3-dlpyrimidin-7-one
(Compound 107);

(bbbbb) 6-Bromo-8-cyclopentyl-5-methyl-2-[4-(4-methyl-
piperazin-1-yl)-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 108);

(ceece) 8-Cyelopentyl-5-methyl-2-{4-(4-methyl-perhydro-
1,4-diazepin-1-yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-cne
(Compound 109), mp >185°C (dec);

(ddddd) &-Cyclopentyl-6-fluoro-5-methyl-2-{4-(4-methyl-
pethydro-1 4-diszepin-1-yl)-phenylamino]-8H-pyrido[2,3-d] pyrimidin-
7-one (Compound 110);

(ceeee) 6-Bromo-8-cyclopentyl-S-methyl-2-[4-(4-methyl-
petiydro-1,4-diazepin-1-yl)-phenylemino]-8H-pyrido[2,3-d]pyrimidin-
7-one (Compound 111);

(fH) {4-[4«(8-Cyclopentyl-5-methyl-7-ox0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperazin-1-yl}-acetic acid
{Compound 112);

(geges) {4-[4-(8-Cyclopentyl-6-fluoro-5-methyl-7-oxo0-
7,8-dihydro-pyrido{2,3-dlpyrimidin-2-ylamino)-phenyl]-piperazin-1-y1} -
acetic acid (Compound 113);

(bhhbh) {4-{4-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyrido[2,3-dlpyrimidin-2-ylemino)-phenyi]-piperazin-1-y1} -
acetic acid (Compound 114);

(iiii) 8-Cyclopentyl-5-metityl-2-(4-{4-[3-(1H-tetrazol-5-y1)-
propyl}-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 115);

(iiij) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-[3-(1H-tetrazol-
5-yl)-propyl}-piperidin-1-yi}-phemylamino)-8H-pyrido{2,3-d]pyrimidin-
7-one (Compound 116);
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(kkkik) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-{3-(1H-tetrazol-
S-yl)-propyi]-piperidin-1-yl}-phenylsmino)-8H-pyrido[2,3-dlpyrimidin-
7-one (Compound 117);

(i) 8-Cyclopentyl-5-methyl-2-(4-{4-[3-(5-0x0-4,5-dilydro-1H-
1,2,4-triazol-3-ylsulfanyl)-propyl])-piperidin-1-yl}-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 118);

(mmmmm) 8-Cyclopentyl-6-fluoro-5-methyl-2-{4-{4-{3-(5-oxo-
4,5-dihydro-1H-1,2,4-triaznl-3-ylsulfanyl)-propyl)-piperidin-1-y1}-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 119);

(nnonn) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-{3-(5-oxo-
4,5-dihydro-1H-1,2,4-triazol-3-ylsulfanyl)-propyl}-piperidin-1-yi}-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 120);

(00000) 8-Cyclopentyl-5-methyl-2-(4-{4-{3-(5-ox0-4,5-dihydro-
1H-1,2 4-triazole-3-sulfinyl)-propyl}-piperidin-1-yl}-phenylamino)-8H-
pyrido[2,3-d)pyrimidin-7-one (Compound 121);

(ppppp) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-{3(5-oxo-
4,5-dihydro-1H-1,2,4-triazole-3-sulfinyl)-propyl}-piperidin-1-yl } -
phenylamino)-8H-pyridof2,3-d]pyrimidin-7-one (Compound 122);

(99999) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-{3-(5-oxo-
4,5-dihydro-1H-1,2,4-triezole-3-sulfnyl)-propyl])-piperidin-1-yl}-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 123);

(rrmr) 8-Cyclopentyl-5-methyl-2-(4-{4-{3-(5-ox0-4,5-dihydro-1H-
1,2 4-triszole-3-sulfonyl)-propyl)-piperidin-1-y}}-phenylamino)-8H-
pyrido[2,3-d)pyrimidin-7-one (Compound 124);

(asszs) 8-Cyclopentyl-6-fluoro-5-methyl-2-(4-{4-[3-(5-oxo-
4,5-dihydro-1H-1,2,4-trinzole-3-sulfonyl)-propyl}-piperidin-1-yi} -
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 125);

(ttitt) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-{4-{3-(5-oxo-
4,5-dihydro-1H-1,2,4-triazole-3-sulfonyl)-propyl]-piperidin-1-yl} -
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 126);

(uuuu) N-(2-{1-[4-(8-Cyclopentyl-5-methyl-7-0xo0-7,8-dilkydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin4-yl}-ethyl)-N-
hydroxy-acetamide (Compound 127);
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(vvvvy) N-(2-{1-[4(8-Cyclopentyl-6-fluoro-S-methy}-7-oxo-
7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-pheayl]-piperidin-4-y1}-
ethyl)-N-hydroxy-acetamide (Compound 128);

(wwwww) N-(2-{1-{4-(6-Bromo-8-cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyrido[2,3-dJpyrimidin-2-ylamino)-phenyl]-piperidin-4-y1)-
ethyl)-N-hydraxy-acetamide (Compound 129);

(ooxx) N-(3-{1-{4-(8-Cyclopentyl-5-methyl-7-oxo-7,8-dilrydro-
Pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]-piperidin-4-yi }-propyl)-N-
hydroxy-acetamide (Compound 130);

(vyyy) N-G-{1{4-(8-Cyclopentyl-6-fiuoro-5-methyl-7-oxo-
7,8-dibydro-pyrido[2,3-d]pyrimidin-2-ylamine)-pherryl]-piperidin-4-yl} -
propyl)-N-hydroxy-acetamide (Compound 131);

(zzzxx) N-(3-{1-{4-(6-Bromo-3-cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyrido[2,3-d)pyrimidin-2-ylamino)-phenyl]-piperidin-4-yl}-
propyl)-N-hydroxy-acetamide (Compound 132);

(aannss) 2-(Benzofuran-5-ylamino)-8-cyclopentyl-5-methyl-8H-
pyridof2,3-d]pyrimidin-7-one (Compound 133);

{bbbbbb) 8-Cyclopentyl-2-(1H-indol-5-ylamino)-5-methyl-8H-
pyrido{2,3-d[pyrimidin-7-one (Compound 134);

(ccccee) 2-(Benzo[b]thiophen-5-ylamino)-8-cyclopentyl-5-methyl-
§H-pyrido[2,3-d]pyrimidin-7-one (Compaound 135);

(dddddd) 8-Cyclopentyl-2-(2,3-dimethyl-1H-indol-5-ylamino)-
S-methyl-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 136);

(oeccee) 2-(9H-Carbazol-3-ylamino)-8-cyclopentyl-5-methyl-8H-
pyrido[2,3-dlpyrimidin-7-one (Compound 137);

(fifxf) 8-Cyclopentyl-2-(1H-indazol-5-ylamino)-S-methyl-8H-
pyrido[2,3-dlpyrimidin-7-one (Compound 138);

(2geRgE) 2-(2-Acetyl-benzofuran-5-ylamino)-8-cyclopentyl-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-ope (Compound 139);

(bhbhbh) 8-Cyclopentyl-5-methyl-2-(4-morpholin-4-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 140), mp
227-229°C;

i!
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(iiiiii) 8-Cyclopentyl-2-[4-(3,5-dimethyl-piperazin-1-yl)-
phenylemino}-5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 141);

Giifi)) 2-(3-Chloro-4-piperazin-1-yl-phenylamino)-8-cyclopentyl-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one trifluoroacetate
(Compound 142), mp 234-237°C;

(kkiikk) 8-Cyclopentyl-5-methyl-2-(4-piperidin-1-yi-
phenylamino)-8H-pyridof2,3-d]pyrimidin-7-one (Compound 143);

() 8-Cyclopentyl-5-methyl-2-{4-(4-methyl-piperazin-1-yl)-
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 144);

(mmummm) N-{1-{4-(8-Cyclopentyl-5-methyl-7-oxo-
7,8-dihydro-pyridof2,3-dJpyrimidin-2-ylamino)-phenyl}-piperidin-4-y1} -
acetamide (Compound 14S);

(nnnnnn) 8-Cyclopentyl-5-methyl-2-(4-piperazin-1-yi-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one trifiucroscetate
(Compound 146), mp 237-240°C;

(ccoooo) 8-Cyclopentyl-6-fluaro-5-methyl-2<(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 147),
mp 254-255°C;

(brpPpp) 6-Bromo-8-cyclopentyl-5-methyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-djpyrimidin-7-one (Compound 148),
mp >200°C;

(993999) 2-{3-Chloro-4-(3-amino-pyrrolidin-1-yl)-phenylamino]-
8-cyclopentyl-5-methyl-8H-pyrido[2,3-dlpyrimidin-7-one triflucroacetate
(Compound 149), mp >215°C (dec);

(rrrxrr) 8-Cyclopentyl-5-methyl-2-{4-(4-(2,2,2-triffuoroethyl)-
piperazin-1-yl)-phenylamino}-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 150), mp 198-199°C;

(ssssss) 8-Cyclopentyl-2-(4-fluoro-phenylaming)-5-metiryl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 151), mp 217-220°C;

(tteett) 8-Cyclopentyl-5-methyl-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 152), mp 180-183°C;
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(nnanm) 8-Cyclopentyl-2-(3,4-dichlorophenylamino)-S-methyi-
8H-pyrido[2,3-d)pyrimidin-7-one (Componnd 153), mp 225-230°C;

(vwvvvv) 8-Isopropyl-5-methyl-2<(4-pipexazin-1-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one triflucroacetate (Compound 154), mp
>235°C (dec);

(wwwwww) 8-Isopropyl-S-methyl-2-{4-(4-propionyl-piperazin-1-
yi)-pheaylemino]-8H-pyridof2,3-d]pyrimidin-7-one (Componnd 155);

(xooxxxx) 8-Cyclohexyl-5-methyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido{2,3-d]pyrimidin-7-one (Compound 156);

(yyyyy) 2-{4-{4-(3-Morpholin-4-yl-propyl)-piperidin-1-yi}-
phenylamino)}-8-cyclohexyl-6-fluoro-5-methyl-8H-pyrido[2,3-
dlpyrimidin-7-one (Compound 157), mp 206-209°C;

(zzzzzz) 8-Cyclopentyl-5-methryl-2-{4-(2H-1,2,4-triazol-3-
ylsalfenylmethyl)-phenylamino}-8H-pyrido[2,3-d)pyrimidin-7-onc
(Compound 158);

(sasasss) 8-Cyclopentyl-5-methyl-2-{4-(2H-1,2,4-triszole-3-
sulfinylmethyl)-phemylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 159);

(bbbbbbb) 8-Cyclopentyl-S-metryl-2-{4-(2H-1,2,4-triazole-3-
sulfonylmethyl)-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one
{Compound 160);

(ceceeec) 8-Cyclopentyl-S-tmethyl-2-(4-(5-0xo-4,5-dilydro-1,2,4-
oxadiaznl-3-yimethyD-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 161);

(daddddd) 3-Cyclopentyl-S-methryl-2-{4-[2-(2H-1,2,4-triazol-3-
ylsulfanyl)-ethyl]-phenylamino }-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 162);

(eceeeee) 8-Cyclopentyl-5-methyl-2-{4-{2<(2H-1,2,4-triazole-3-
sulfinyl)-cthyl}-phenylamino}-8H-pyrido[2,3-dlpyrimidin-7-cne
(Compound 163);
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(fifIfT) 8-Cyclopentyl-5-methyl-2-{4-{2-(21-1,2,4-triazole-3-
sulfonyl)-ethyl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-cne
(Compound 164);

(sezezzg) $-Cyclopentyl-5-methyl-2-{4-{2-(5-ox0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)-cthyl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-
one (Compound 165);

(bbhhhhh) 8-Cyclopentyl-5-methyl-2-{4-(3H-1,2,3-triazol4-
yisulfanylmethyl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 166);

ylsulfanyl)-ethyl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 167),

(iiiij) 8-Cyclopentyl-5-methyl-2-{4-{4-(5-ox0-4,5-dihydro-1,2.4-
oxadiazol-3-yl)-piperidin-1-yl}-phenylamino} -8H-pyrido[2,3-d]Jpyrimidin-
7-one (Compound 168);

(kkkiikk) 8-Cyclopentyl-5-methyi-2-{4-[4-(2H-1,2 4-triazol-3-
ylsulfanyi)-piperidin-1-yl]-pheaylamino}-8H-pyzido[2,3-d]pyrimidin-7-
one (Compound 169);

- (1) 8-Cyclopentyl-5-methyl-2-{4-{4-(2H-1,2,4-triazole-3-
sulfinyl)-piperidin-1-yl]-phenylamino}-8H-pyridof2,3-d}pyrimidin-7-one
(Compound 170);

(mmmmmmm) 8-Cyelopentyl-S-methyl-2-{4-{4-(2H-1,2,4-
triazole-3-sulfonyl)-piperidin-1-y{]-phenylamino }-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 171), mp 235-237°C;

(nnnnnnn) 8-Cyclopentyl-5-methyl-2-{4-[4-(2H-tetrazol-5-y1)-
piperidin-1-yf}-phenylamino}-8H-pyridof2,3-d]pyrimidin-7-one
(Compound 172);

(cco0000) 1-{4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
pyridof2,3-dlpyrimidin-2-ylamino)-phenyl}-piperidine4-carboxylic acid
(1H-tetrazol-5-yl)-amide (Compound 173);

ek n e i e i — i Sl
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(erpPPPP) 8-Cyclopentyl-5-methyl-2-{4-{4-(3H-1,2,3-triazol-4-
ylsulfinyl)-piperidin-1-yl}-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-
one (Compound 173);

(9999999) 3-[4-(8-Cyclopentyl-5-methyl-7-0xo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-phemyl]-N-(1H-tetrazol-5-y1)-
propionamide (Compound 174);

(errmme) 2-{4-(3-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylemino)-phenoxy}-N-( 1 H-tetrazol-5-yI)-
acetamnide (Compound 175);

(ssssaxs) 8-Cyclopentyl-5-methyl-2-{4-(5-ox0-4,5-dilydro-1,2.4-
oxadiazol-3-yimethoxy)-phenylamino}-8H-pyrido[2,3-d}pyrimidin-7-one
(Compound 176), mp >195°C (dec);

(uttitt) 8-Cyclopentyl-S-methyl-2-(4-{4-[2-(2H-1,2,4-trinzole-3-
sulfinyl)-ethyl}-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-d]pyrimidin-
7-one (Compound 177);

(wuunmu) 8-Cyclopentyl-S-methyl-2-(4-{4-{2-(2H-1,2,4-triazole-
3-sulfonyl)-ethyl]-piperidin-1-yl}-phenylamino)-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 178);

(vvvvvvv) 8-Cyclopentyl-5-methyl-2-(4-{4-[2-(3H-1,2,3-triazo]-
4-ylsulfanyl)-ethyl]-piperidin-1-yl}-phenylamino)-8H-pyrido]2,3-
d]pyrimidin-7-one (Compound 179);

(wwwwwww) 8-Cyclopentyl-5-methyl-2(4-{4-[2-(2H-1,2,4-
triazol-3-yisulfimyl)-cthyl}-piperidin-1-yl} -phenylamino)-8H-pyrido[2,3-
dlpyrimidin-7-one (Compound 180), 234-237°C;

(onoonor) 8-Cyclopeatyl-5-methyl-2-(4-{4-{2-(5-coc0-4,5-
dilrydro-1,2,4-0xadiazol-3-yl)-ethyl}-piperidin- 1-y1}-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 181);

(7Yyyyyy) 8-Cyclopentyl-5-methyl-2-{4-{4-(2-0x0-2,3-dihydro-

1,2,3,5-oxathiadiazol-4-yf)-piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 182);
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oxathiadiaznl-4-yi)-piperidin-1-yl}-phenylamino}-5-methyl-8H-
pyridof2,3-d)pyrimidin-7-one (Compound 183);

(am2anana) 8-Cyclopentyl-5-methyi-2-{4-{4-(1-0x0-2,5-dilydro-
1H-1,2,3,5-thiatriazol-4-y1)-piperidin-1-yl]-phenylamino }-8H-pyrido[2,3-
d]pyrimidin-7-one (Compound 184);

{bbbbbbbb) 8-Cyclopentyl-2-{4-{4-(1,1-dioxo-2,5-dihydro-1B-
1,2,3,5-thiatriazol-4-yl)-piperidin-1-y[}-phenylamino}-5-metiryl-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 185);

(ccccceee) N-{1-{4-(8-Cyclopentyl-5-methyl-7-0x0-7,8-dihydro-
pyrido(2,3-d}pyrimidin-2-ylamino)-phemyl}-piperidine4-carbonyl)-
methanesulfonamide (Compound 186);

(dddddddd) 8-Cyclopentyl-S-methyl-2-{4-[3-(2H-1,2,4-triazo}-3-
ylsulfanyl) fidin-1-91]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-
one (Compound 187);

(cceceeee) 8-Cyclopentyl-S-methyl-2-{4-{3-(2H-1,2,4-triazole-3-
sulfinyl)-pyrrolidin-1-yi}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 188);

(fIFHY) 8-Cyclopentyl-5-methyl-2-{4-[32H-1,2 4-triazole-3-
sulfonyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one
(Compound 189);

(egzesggR) 8-Cyclopentyl-5-methyl-2- {4-[3-(3H-1,2,3-triazol-4-
ylsulfanyl)-pyrrolidin-1-yl}-phenylamino}-8H-pyrido[2 3-d}pyrimidin-7-
one (Compound 190);

(hhbhhhhh) 8-Cyclopentyl-5-methyl-2-{4-[3-(5-ox0-4,5-dihydro-
1,2,4-oxadiazol-3-y1)-pyrrolidin-1-yi}-pbenylamino } -8H-pyrido{2,3-
d}pyrimidin-7-one (Compound 191);

hydroxypropyl)piperidin-1-yl]-phenylamino}-8H-pyrido[2,3-d]pyrimidin-
7-one trifluoroacctate (Compound 192), mp 180-184°C;
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(iiilf) 3-Cyelopentyl-5-methyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one triffuoroacetate
(Compound 193);

(kiddddkkk) 8-Cyclopentyl-5-cthyl-2-(4-piperazin-1-yl-

5 phenylamino)-8H-pyride[2,3-d]pyrimidin-7-one (Compound 194);

(UIL) 8-(1-Methylethyl)-5-cthyl-2-(4-piperazin-1-yl-
phenylamino)-8H-pyridof2 3-d]pyrimidin-7-one (Compound 195), mp
>235°C (dec);

(mmmmmmmm) 8-(Methylethyl)-5-cthyl-2-(4-piperazin-1-yl-

10 phenylamino)-8H-pyrido{2,3-dJpyrimidin-7-one trifluoroacetate
(Compound 196);

(nnnnnnnn) 8-Cyclopentyl-5-methyl-2-[4-(3-hydroxypyrrolidin-1-
yD)phenylamino}-8H-pyrido{2,3-d]Jpyrimidin-7-one (Compound 197),
mp 225-226°C;

15 (00000000) 8-Cyclopentyl-5-methyl-2-[4-(4-acetylpiperazin-1-
ylphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 198),
mp 225-226°C;

(rprrrppp) 8-Cyclopentyl-S-methyl-6-fluoro-2-{4-(4-

tylpiperidin-1-yDphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one

20 {Compound 199), mp 267-269°C;

(9999999q) 8-Cyclopropyl-5-methyl-2-[4-(4-acetamidopiperidin-
1-yDpheaylamino]-8H-pyridof2,3-d]pyrimidin-7-one (Compound 204),
mp 221°C (dec);

(rrremmmr) 8-Cyelopenty)-S-methyl-2-[4-(homopiperazin-1-

25 yDphenylemino]-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 202), mp 172°C (dec);

(ssssssss) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(homopiperazin-
1-yDphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one hydrochloride
(Compound 203), mp 192°C (foam);

30 (tttitttt) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(3,3-dimethyl-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyridof2,3-d}pyrimidin-7-one
(Compound 204), mp 200-204°C;

"haT<L£ TO9
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(wumnnn) 8-Cyclopentyl-5-methyl-2-[4-(3,3-dimethyl-4-
acetylpiperazin-1-yl)phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 205), mp 192-196°C;

(vvvvvvvy) 8-Cyclopentyl-5-methyl-6-fluoro-2-[4-(4-
methylpiperazin-1-yl)phenylamino}-8H-pyrido{2,3-djpyrimidin-7-one
(Compound 206);

(wwwwwwww) 8-Cyclopentyl-S-methyl-2-[4-(N-
methylacetamido)phenylamino]-8H-pyrido{2,3-d]pyrimidin-7-one
(Compound 207), mp 185-187°C;

(xooocaex) 8-Cyclopentyl-5-methyl-2-{4-{2-(2-
hydraxyethoxy)ethylamino]phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-
one {Compound 208), mp 122-126°C;

Oyyyyyyy) 8-Cyclopentyl-5-methyl-2-{4-(3-oxopiperazin-1-
yl)phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 209),
mp >235°C (dec);

(Compound 210), mp 156-157°C;

(nanaanaan) 8-Cyclopentyl-5-methyl-2-(carbozol-3-yl)amino-8H-
pyrido[2,3-d]pyrimidin-7-one (Componnd 211);

(bbbbbbbbb) 8-Cyclopentyl-5-methyl-2-(isoindezol-5-yl)amino-
8H-pyrido[2,3-d]pyrimidin-7-one (Compound 212);

(ccceoceee) 8-Cyclopentyl-5-methyl-2-(2-acetylbenzofuran-5-
yl)nmino-ll-l—pyﬁdo[z.}d]pyﬁmidinﬂ-pne (Compound 213);

(ddddddddd) 8-Cyclopentyl-5-methyl-2-[(4-piperidin-1-
yDphenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 214);

(cecceeeee) 8-Cyclopentyl-S-methyl-2-(2,3-dimethylindol-5-
yl)amino-8H-pyrido[2,3-d}pyrimidin-7-one (Compound 215);

(fEESETEY) 8-Cyclopentyl-5-methyl-2-{4-(3,5-methyl-4R-
aminomethylpymolidin-1-yl)phenylamino]-8H-pyrido[2,3-dlpyrimidin-7-
one (Compound 216);

420 )?g/
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(gsseguees) 8-Cyclopentyl-5-methyl-2-{4-{4-(2-
hydroxyethyl)piperazin-1-yl)jphenylamino} -8H-pyridof2,3-d]pyrimidin-7-
one (Compound 217);

(bhhhhhhhh) 8-Cyclopentyl-S-methyl-2-{4-{4-(3-
morpholinopropyl)piperidin-1-yIlphenylamino}-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 217);

(iiiiiifii) 8-Cyclopentyl-S-methyl-2-(berzofuran-5-yl}amino-§H-
pyridof2,3-d]pyrimidin-7-one (Compound 219);

pyrido[2,3-d]pyrimidin-7-one (Compound 220); and
(kidkkkkkk) 8-Cyclopentyl-5-methyl-2-(thionaphthen-5-
yDemino-8H-pyrido[2,3-d}pyrimidin-7-onc (Compound 221). .

A pharmaceutical formulation comprising a compound selected from
Claim 1 in combination with a pharmaceutically acceptable camier,
diluent, or excipient.

A method for controlling proliferative disarders selected from the group
consisting of cancer, psoriasis, vascular smooth muscle proliferation
associsted with a disorder selected from the group consisting of
atherosclerosis, postsurgical vascular stenosis, and restenosis in mammals
comprising administration to sajd mammal a therapeutically effective
pharmaceutical formulstion sccording to Claim 1.

A method of inhibiting a cyclin-dependent kinase comprising contacting
the cyclin-dependent kinase with a compound selected from Claim .

A method of Claim 11 wherein said cyclin-dependent kinase is cdk4.
A method of inhibiting a growth factor-mediated tyrosine kinase

comprising contacting said growth factor-mediated kinase with 2
compound sejected from Claim 1.
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A method of Claim 12 wherein said growth factor-mediated tyrosine
kinase is platelet desived growth factor (PDGF).

A method of Claim 12 wherein said growth factor-mediated tyrosine
kinase is fibroblast growth factor (FGF).

A method of treating a subject suffering from disesses caused by vascular
of a thernpeutically effective amount of a2 compound selected from
Claim 1.

A method of tresting s subject suffering from cancer comprising
administration to said subject of a therapeutically effective amount of a
compound selected from Claim 1.

6-Bromo-8-cyclopentyl-2-{4-(3,5-dimethylpipeerazin-1-yl)-phenylamino]-
5-methyl-8H-pyrido[2,3-d]pyrimidin-7-one.

8-Cyclopentyl-6-fluoro-5-methyl-2-[4-(piperazin-1-yl)phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one.

8-Cyclopentyl-5-methyl-2~(carbazol-3-yi)-8H-pyrido{2,3-d]pyrimidin-7-

A compound selected from
8-Cyclopentyl-5-methyl-2-{carbozol-3-yl)amino-8H-
pyridof2,3-dpyrimidin-7-one (Compound 211);
(bbbbbbbbb) 8-Cyclopentyl-5-methyl-2-(isoindazol-5-yl)amino-
&H-pyrido[2,3-d]pyrimidin-7-one (Compound 212);
(cceeeceee) 8-Cyclopentyl-5-methyl-2-(2-acetylbenzofuran-5-
yDamino-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 213);
(ddddddddd) 8-Cyclopentyl-5-methyl-2-{(4-piperidin-1-
yDphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 214);

[RESR S- ¥ |
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(ceeeeeeee) 8-Cyclopentyl-5-methyl-2-(2 3-dimethylindol-5-
yl)amino-8H-pyridof2 3-d]pyrimidin-7-one (Componnd 215);

(fHHfET) 8-Cyclopentyl-5-methyl-2-{4-(3,5-methyl-4R-
aminomethylpyrrolidin-1-yDphenylamino]-8H-pyrido[2,3-d]pyrimidin-7-
one (Compound 216);

(agzggaseg) 8-Cyclopentyl-5-methyl-2-{4-{4-(2-
hydroxyethyl)piperazin-1-yl)jphenylsmino}-8H-pytido[2,3-d]pyrimidin-7-
one (Compound 217);

(bhhhhhhhh) 8-Cyclopentyl-5-methyl-2-{4-{4-(3-
marpholinopropyl)piperidin-1-yl]phenylamino}-8H-
pyrido[2,3-d]pyrimidin-7-one (Compound 217);

pyrido[2,3-d]pyrimidin-7-one (Compound 220); and
(Kikkkkkkk) 8-Cyclopentyl-5-methyl-2-(thionaphthen-5-
ylamino-8H-pyrido[2,3-d]pyrimidin-7-one (Compound 221).
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ABSTRACT

Disclosed are compounds of the formula
X R
Tk
‘m.n-
5 R? is hydrogen;

R2 is (un)substituted lower alkyl; or
R2 is a (un)substituted carbocyclic or heterocyclic group; -
R3 is hydrogen, lower alkyl, lower alkoxy, halogen, trifluoromethyl, lower '
alkynyl, lower alkenyl, nitrile, nitro, -COR#, -CO2R%, -CONR4RS,
10 -CONR4OR3, -SOpNRIRS, -SO2R4, -SO3R4, P(OXOR4)(OR3),
.
or -NR4R53;

YisNor CR7:
15 RY is lower alkyl, balcalkyl, or aryl;
X and Z are independently hydrogen, halogen, lower alkyl, lower alkoxy,
triftnoromethyl, hydroxy, nitrile, nitro, -NR4R3, -N(O)RRY,
-NR4RSR6W, -SR4, -C(O)R4, -CO2R%, -CONRARS, -SO,NR4RS,
-SO2R4, -SO3R4, P(OXORYXORY), -T(CHY)mQR4,
20 ~C(O)T(CH2)mQR*, or -NR*C(O)T(CH)mQR?;
m is 1-6;
nis 0-§;
T is O, S, NR4, N(O)R4, NRIRSW, or CR4R3;
Qis 0, S, NR4, N(O)R4, NR4R5W, CO,, or a carbocyclic group contsining from
25 3-7 members, up to four of which members are optionally heteroatoms
independently selected from oxygen, sulfur, and nitrogen, wherein the
carbocyclic group is unsubstituted or substituted with one, two, or three
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groups independently selected from halogen, hydroxy, hydroxyalkyl,
lower alkyl, lower alkoxy, alkoxycarbonyl, alkylcarbonyl,
alkylcarbonylamino, aminoalkyl, riflucromethyl, N-hydroxyacctamide,
trifluoromethylalkyl, amino, or mono or dialkylamino;

R7 is -NRARS5, -N(O)R4R3, -NR4RSRIX, -OH, -OR¥, -SR4, halo, -COR4,
(CHo)pR%, COoR4, CONR4RS, -C(OMNR4SO,RS, -S(O)R4, -SOzR4,
-SONRARS, -SO3R%, (CH2)RP(OXORY),, -NRASO;RS, aldehyde,
nitrile, nitro, alky), alkoxyalkyl, -T(CH2)mQR?, -C(O)T(CH2)mQR?,
“NRIC(OJT(CH)mQR19, or -T(CH3) 1 COR4;

Tis 0, S, -NR%, -N(O)R4, -NRIRW, or -CR4R5; and

Qis 0, S, -NR?, -N(O)R? or -NRIRI0W, -(CH2),S(0O)pR4, (CHa)p-heteroaryl, '
-O(CHp)p-heteroaryl, {CHa),C(O)NRRS, -O(CH2)nC(O)OR;

W is an anion;

R4 and R3 are independently hydrogen, lower alkyl, lower alkenyl, lower alkynyl,
(CH)pAr, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,

heterocycloalkyl, or heteroaryl, or R4 and R3 together with the nitrogen to
which they are attached form a carbocyclic ring containing 3-8 members,
up to four of which membexs are optionally carbonyl groups or
heteroatoms or

Pata'a a'a’ Y
Hz wherein R7 and Z are as defined sbove, or can be

R7
taicen together with the carbons to which they are attached to form
AAAAAA PAAAAA

wherein: .
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G and J are independentty CHa, NH, or O;
BisNH, 8,CHp or O;
D is C or N, provided that R10 is nothing when D is N; and
R10 and R11 gre independently hydrogen, halogen, lower alkyl, lower alkoxy or

alkylcarbonyl.

These compounds are useful for treating cell proliferative disorders, such
23 cancer, atherosclevosis, and restenosis. These compounds are potent inhibitors
of cyclin-dependent kinases (cdks) and growth factor-mediated kinases.

The present invention also provides a method of treating cell proliferstive
disorders. Also provided by the present investion is & pharmaceutically acceptable
composition containing a compound of Formula I,
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PARA PATENTE PROVISIONAL (marcar ung).----—————————————————-
{Espacio en blanco} Un cheque u orden de dinero se adjunta
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LAS 5-ALQUILPIRIDO [2,3-d] PIRIMIDINAS SON INHIBIDORAS DE LAS

CINASAS DE TIROSINA Y QUE DEPENDEN DE LA CICLINA

CAMPO DE LA INVENCION

Esta invencién se refiere a 5-alquilpiridopirimidinas como
inhibidores de las cinasas que dependen de la ciclina, en
particular de la cinasa 4 que depende de la ciclina. Los
compuestos de la invencién son utiles para el tratamiento de
la inflamacién, las enfermedades proliferativas de las células
como el céncer y la restenosis, y las enfermedades

neurodegenerativas, como la enfermedad de Alzheimer.

RESUMEN DE LA INVENCION

Las cinasas que dependen de la ciclina y las cinsas de la
proteina serina / tirosina relacionadas son enzimas celulares
que desempefian funciones esenciales en la regulacién de la
divisién y la proliferacién celular. Las unidades cataliticas
de la cinasa que depende de la ciclina, de las cuales se han
identificado nueve, se activan por medic de unidades
requladoras conocidas como ciclinas. Las cinasas gque dependen
de la ciclina incluyen (Cdk) Cdkl, Cdk2, Cdk4, Cdk5, Cdké y
cinasa Wee-1l. La mayor actividad, o la activacién

temporalmente anormal de estas cinasas produce el desarrollo
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de los tumores humanos y otros trastornos proliferativos como
la restenosis. Los compuestos que inhiben las Cdks, ya sea
por medio del blogqueo de la interaccidn entre una ciclina y su
parte cinasa, © por medio del enlace a una cinasa y su
inactivacién, causan la inhibicién de la proliferacién celular
y, por lo tanto, son uUtiles para el tratamiento de tumores y

otras células que proliferan de un modo anormal.

Muchos compuestos gque inhiben las Cdks demostraron
actividad preclinica y clinica contra 1los tumores. Por
ejemplo, el flavopiridol es un flavonoide que es un potente
inhibidor de Cdk2 y Cdk4, y ha demostradoc inhibir varics tipos
de células de cancer de mamas y de pulmones (Kaur et al., J.
Natl. Cancer Inst., 1992; 84: 1736 - 1740; Kaur et al., Intl.
J. Oncol., 1996; 9: 1143 - 11e68). En forma adicional, la
Olomicina [2-(hidroxixetilamina)-6-bencilamina-9-metilpurina]
es un potente inhibidor de Cdk2 y Cdk5 (Vesely et al., Eur. J.
Biochem., 1994; 224: 771 - 786) y ha demostrado inhibir la
proliferacién de aproximadamente 60 1lineas de tumores
celulares humanos diferentes utilizadas por el Instituto
Nacional del Cancer (NCI) para seleccionar nuevas terapias
contra el cédncer (Abraham et al., Biol.. Cell, 1995; 83: 105 -

120).
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Ademas del tratamiento del cancer, los inhibidores de Cdk
han demostrado tratar los trastornos cardiovasculares comc la
restenosis y la ateroesclerosis. Otras enfermedades en 1las
cuales son wUtiles los inhibidores de Cdk incluyen aquellas
provocadas por una variedad de agentes infecciosos, entre los
que se incluyen los virus del ADN y ARN, y los trastornos

inflamatorios como la artritis reumatoide.

Uno de los objetivos de esta invencid6n es suministrar un
grupo de compuestos crganicos de poco pesc molecular que son
potentes inhibidores de Cdk, y como tales, son titiles para
prevenir y tratar enfermedades causadas por la proliferacién

anormal de las células.

BREVE DESCRIPCION DE LA INVENCION

Esta invenciédn suministra 5-alquil piridopirimidinas que
son Utiles para el tratamiento de 1la inflamacién, las
enfermedades de proliferacién celular, como el cancer y la
restenosis, y los trastornos neurodegenerativos como 1la
enfermedad de Alzheimer. Los compuestos de 1la invencién
muestran mejoras inesperadas en las propiedades
farmacocinéticas por sobre los compuestos del arte previo,
entre las que se incluye una estabilidad metabélica sin

precedentes y tasas de depuracién bajas. Ademés, los
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compuestos de 1la invencién son, de un modo inesperado,
inhibidores selectivos de Cdk4. Los compuestos de la invencién
se sintetizan facilmente, y pueden administrarse en pacientes

por medico de una variedad de métodos.

Los compuestos de la invencidédn son aquellos que tienen la

estructura de la Férmula I:

X R®
L T0OC
1
Z N N N 0
i |
RZ

y sus sales, ésteres, amidas y prodrogas aceptables para
uso farmacéutico, en los cuales:

R? es hidrégenc;

alquilo inferior, sustituido, en forma opcional por

uno, dos o tres grupos seleccionados en forma

independiente de: haldébgeno, hidroxi, alcoxi

inferior, amino, mono- o} dialquilamino,

carboxi, alcoxicarbonilo, tiocalquilo, nitrilo,

arilo, heterocarilo, o un grupo carbociclico que

contiene de 3 -~ 7 elementos, hasta dos cuyos

elementos son, en forma opcional heterodtomos

seleccionados en forma independiente de

oxigeno, azufre, y nitrégeno; o
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un grupo carbociclico que contiene de 3 a 7
elementos, hasta dos de cuyos elementos son en
forma opcional heterocdtomos seleccionados en
forma independiente de oxigeno, azufre, vy
nitrégeno, donde el grupo carbociclico es
insustituido o sustituido con uno; dos o tres
grupos seleccionados, en forma independiente,
de haldégeno, hidroxi, alquilo inferior, alcoxi
inferior, aminc, mono- o dialquilamino, arilo,
y heterocarilo;

R3 es hidrégeno, alquilo inferior, alcoxi inferior,
halégeno, trifluorometilo, alquinilo inferior,
alquenilo inferior, nitrilo, nitro, -CORY, -
CO,R?, -CONR'R’, CONOR®, -SONR'R®, -SO:R!,

,
-sosrY, P(0) (OR*) (OR%), o -NR'R%;

Y es N o CR’;

R® es alquilo inferior, halocalquile, o arilo;

X y Z son, en forma independiente hidrégeno,
halégeno, alquilo inferior, alcoxi inferior,
trifluorometilo, hidroxi, nitrilo, nitro, -
NRR®, -N(O)R'R®, -NR‘R®°R®W, -SR', -C(O)R%, -CO;R*,
-CONR'RS, ~SO,NR'R?, -S0.RY, -S03R*,
P(0) (OR!) (OR®), -T(CHz)mQR!', -C(O)T(Cz)mQR', o -

NR'C (0) T (CH2) mQR®;
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mesl- 6;

nes 0 - 6;

T es O, S, NR', N(O)R', NR'R’W, o CR'R’-

Q es O, S, NRY N(O)R', NR'R°W, C0, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional heterodtomos seleccionados en forma
independiente de oxigenc, azufre, y nitrédgeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en' forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalgquilo, amino,
o mono o dialquilamino;

R" es NR'R’°, N(O)R'R®, NR'R°R®X, OH, OR', SR!, halo,
COR!, (CHz)nRY, CO;R', CONRR®, C(O)NR'SO.R®,
S(0)RY, SO.R', SONR'R®, SO'R', (CHz)nP(0) (OR'),,
NR* SO,R°, aldehido, nitrilo, nitro, alquilo,
alcoxialquilo, T (CHz) mQR®, C{0) T {CHz) mQR?,
NR®C(O) T (CHz)mQR!?, © T (CHz)mCOzR!;

T es 0,5,-NR*, -N(O)R*, -NR'R°W, o -CRR%; y
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Q es 0, S, -NR’, -N(O)R® o -NR’R'™W, -(CHz).S(O).R%; -
(CHz) n-heteroarilo, -0 (CHa) n~heteroarilo, -
{CHz2) oC (O)NR'R®, -0 (CHgz)AC (O)OR*;

W es un anion;

R?' vy R® son en forma independiente hidrégeno, alquilo
inferior, alquenilo inferior, alquinilo
inferior, (CHz) nAr, arilalquilo, arilo,
heteroarilo, hetercarilalquilo, cicloalquilo,
heteracicloalquilo, o heteroarilo, o R' y R?
junto con el nitrégeno al cual estan adheridos
forman un anillo carbociclico que contiene de 3
a B8 elementos, hasta cuatro de cuyos elementos
son, en forma opcional, grupos carbonilo o
heterocAtomos seleccionados, en forma
independiente, de oxigeno, azufre, S(0), S{0)a,
y nitrégeno, donde el grupo carbociclico es

insustituido ¢ sustituido con uno, dos, tres o

cuatro grupos seleccionados, en forma
independiente, de halégeno, hidroxi,
hidroxialquilo, alguilo inferior, alcoxi

inferior, alcoxicarbonilo, alquilocarbonilo,
alquilcarbonilamino, aminoalquilo,
aminoalquilcarbonilo, trifluorometilo,
trifluorometilalgquilo,

trifluorometilalquilamincalquilo, amino, mono-
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o dialquilamino, N-hidroxiacetamido, arilo,
hetercarilo, carboxialquilo, NR?SO;R'?,
c(0)NR®R!, NR’C(O)R', <C(0)OR?, C(O)NR'SO;R®,
{CH2) nS (O) uRY, (CH2) p-heteroarilo, O (CHz) o~
heteroarilo, (CHz)nC(O)NR'R?, O(CHz)nC(0)OR!;

en forma adicional, puede ser alquilo inferior
insustituido © sustituido con uno, dos © tres
grupos seleccionados, en forma independiente,
de halégeno, 5-oxo0-4,5-dihidro-1H-1,2,4-
triazol-3-il-sulfanil, 5-ox0-4,5-dihidro-1H-
1,2,4-triazol-3-il-sulfinil, 5-oxo-4,5-dihidro-
1H-1,2,4-triazol-3-il-sulfonil, (o} un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional, heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
algquilcarbonilo, alguilcarbonilamino,
aminoalquilo, trifluorometilo, N-

hidroxiacetamida, trifluorometilalquilo, amino,
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o mono~ o dialquilamino; y cuando Y es CR’, es

parte de la estructura
j Z
R7

donde R’ y 2 son como se los definié con
anterioridad, o pueden unirse con los atomos de

carbono a los cuales estadn unidos para formar

AN AN, AN
B, 2 11 B
1’ R RJI o
10
R Rr10 r10 gl
donde:

G v J son, en forma independiente CHz, NH u O;

B es NH, 8, CHz, u 0O;

D es C o N, siempre que R no sea nada cuando D es
N;, ¥

R*® y R son, en forma independiente, hidrégeno,
halégeno, alquilo inferior, alcoxi inferior, o

alquilcarbonilo.



La presente invencién también suministra composiciones
farmacéuticas que comprenden un compuesto de la Férmula I

junto con un diluyente, portador o excipiente aceptable para

uso farmacéutico.

La presente invenciédn suministra métodos para inhibir la
cinasa que depende de la ciclina y las enzimas de cinasa

mediadas por el factor de crecimiento.

La presente invencién suministra, ademds, un método para
el tratamiento de sujetos que sufren enfermedades causadas por
la proliferacién celular. El método incluye inhibir 1la
proliferacién de las células tumorigénicas de origen epitelial
y la proliferacién del misculo liso vascular, y / o la
migracién celular por medio de la administracién de una
cantidad terapéuticamente efectiva de un compuesto de 1la
Férmula I a, Ib, Ic, y Id a un sujeto que necesita

tratamiento.

La invencién también suministra compuestos tiles en el
diagnéstico y el tratamiento del céancer, la soriasis, 1la
proliferacidén celular del misculo liso wvascular asociada con
la ateroesclerosis y 1la estenosis y restenosis vascular

posquirirgica en los mamiferos.
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La presente invencién también suministra un método para el
tratamiento de sujetos que sufren de enfermedades causadas por

los virus del tumor del ADN como el virus del herpes.

DESCRIPCION DETALLADA DE LA INVENCION

Los compuestos novedosos que se incluyen en esta invencién
son aquellos que se describen por medio de la Férmula I que se
detallé anteriormente, y sus sales, ésteres, amidas, vy

prodrogas aceptables para usc farmacéutico.

Ademids de los compuestos de la Férmula I, la invenciédn

incluye, en una realizacién preferida, los compuestos de la

X CHj
R’
Py
y 4 N N . 1
N N (8]
Férmula II:

en la cual X, Y, Z y R® son como se los definié para la

Férmula I.
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Los compuestos preferidos de la Férmula II son agquellos en
los cuales X y Z son, en forma independiente, Cl, o F; Y es

CR’; vy R? es hidrégeno, Cl, F, Br, o CN.

Ademas, la presente invencidén también abarca los

Hy
RJ
| |
x EAN N o - 1]

compuestos preferidos de la Férmula III:

Z

En especial, los compuestos preferidos de la Férmula III
son aquellos en los cuales X y Z son, en forma independiente,

Cl, o F; Y es CR'; y R? es hidrégeno, Cl, F, Br, o CN.
En forma adicional, la presente invencién contempla, como

una realizacién preferida adicional, 1los compuestos de 1la

Férmula IV:

v



445

Los compuestos preferidos de la F6érmula IV son aquellos en
los cuales X y 2 son, en forma independiente, Cl, o F; Y es

CR’; y R® es hidré6geno, Cl, F, Br, o CN.

Los compuestos mas preferidos de la invencidn tienen la

fSrmula V

R
R3
N& =
A
HN” N7 N o
Ly
X y A
R?

en la cual:

R? es alquilo o cicloalquiloe;

R® es hidrégenc o halo;

R? es alquilo;

X y Z son, en forma independiente, hidrédgeno o halo;

R’ es NRR%; y

R* y R’ se unen con el nitrégeno al cual esta&n adheridos
para formar un anillo carboxiclico de 5 o 6 elementos, que

opcionalmente contienen un hetercatomo de oxigeno, nitrégeno,
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o azufre, y estdn sustituidos, en forma opcional con grupos

alquilo o alquilo sustituido.

A menos que se detalle de otro modo, las siguientes

definiciones se repiten en toda la descripcién.

Por “alquilo”, “alquilo inferior”, y “alquilo de C;-C;p” en
la presente invencidén, nos referimos a un radical de
hidrocarbono lineal o ramificado que tiene de 1 a 10 atomos de
carbono e incluye, por ejemplo, metilo, etilo, n-propilo,
isopropilo, n-butilo, sec-butilo, isobutilo, ter-butilo, n-

pentilo, isopentilo, n-hexilo, y similares.

Por el término "haldégeno", en la presente invencién se

intenta decir fldor, bromo, cloro, y yodo.

"Alquenilo” se refiere a radicales de hidrocarbono
lineales y ramificados que tienen de 2 a 6 Atomos de carbono y
un enlace doble e incluye etenilo, 3-buten-~l-ilo, 2-etenil-

butilo, 3~hexen-~ 1 -ilo, y similares.

"Alquinilo" se refiere a radicales de hidrocarbono
lineales y ramificados que tienen de 2 a 6 &tomos de carbono y
un enlace triple e incluye etinilo, 3-butin-l-ilo, propinilo,

2-butin-l1-ilo, 3-pentin-l-ilo, y similares.
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"Cicloalquilo" se refiere a un grupc hidrocarbilc
policiclico o monociclico como ciclopropilo, cicloheptilo,
ciclooctilo, ciclodecilo, ciclobutilo, adamantilo,
norpinanilo, decalinilo, norbonilo, ciclohexilo, y
ciclopentilo. Dichos grupos pueden ser sustituidos con grupos
comc hidroxi, ceto, amino, alquilo, y dialquilamino, vy
similares. Se incluyen, ademds, los anillos en los cuales de
1l a 3 heteroatomos reemplazan a los carbonos. Dichos grupos se
denominan "heterociclilo,”" lo que significa que es un grupo
cicloalquilo que también lleva, por leo menos, un heteroétomo
seleccionado de O, S, o N, de los cuales son ejemplos el
oxiranilo, ©pirrolidinilo, @piperidiloc, tetrahidropirano, vy

morfolino.

Por "alcoxi”, “alcoxi inferior,"™ y " alcoxi de C;-Ci;p" nos
referimos a grupos alcoxi de cadena recta o ramificada que
tiene 1 - 10 Atomos de carbone, como, por ejemplo, metoxi,
etoxi, propoxi, isopropoxi, n-butoxi, sec-butoxi, ter-butoxi,
pentoxi, 2-pentiloxi, isopentoxi, neopentoxi, hexoxi, 2-
hexoxi, 3-hexoxi, y 3-metilpentoxi. En forma adicional,

alcoxi se refiere a poliéteres como -0-(CHz)2-0C3;, y similares.

Los grupeos "Alcanoilo"™ son grupos alquilo enlazados a

través de un carbonilo, es decir, C;-Cs-C(0)-. Dichos grupos



%
448

incluyen formilo, acetilo, propionilo, butirilo, y

isobutirilo.

"Acilo" se refiere a un grupo alquilo o arilo (Ar)
enlazado a través de un grupo carbonilo, es decir, R-C(O)-.
Por ejemplo, acilo incluye un alcanoilo de (;-Cg¢, que incluye
alcanoilo sustituido, donde la porcién de alquilo puede ser
sustituida por NR'R®* o un grupc carboxilico o heterociclico.
Los grupos acilo tipicos incluyen acetilo, benzoilo, vy

similares.

Los grupos alquilo, alquenilo, alcoxi, y alquinilo que se
describieron anteriormente son, en forma opcicnal,
sustituidos, con preferencia, por 1 a 3 grupos seleccionados
de NR'R®, fenilo, fenilo sustituido, tio alguilo de C;~Cs,
alcoxi de C;-Cq, hidroxi, carboxi, alcoxicarbonilo de C;-Cg,
halo, nitrile, cicloalquilo, y un anillo carbociclico de 5 o 6
elementos © un anillo heterociclico que tiene 1 o 2
heterodtomos seleccionados de nitrégeno, nitrégeno sustituido,

oxigeno, y azufre.

" Nitrégeno sustituido" se refiere a un nitrdgeno que
lleva alquilo de C;-Cg, © (Cz)nPh donde n es 1, 2, o 3. También

se incluye la sustitucién perhalo y polihalo.
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Algunos ejemplos de grupos alquilo sustituido incluyen 2-

aminoetilo, 2-hidroxietilo, pentacloroetilo, trifluorometilo,

2-dietilaminoetilo, 2-dimetilaminopropilo,
etoxicarbonilmetilo, 3-fenil-butilo, metanilsulfanilmetilo,
metoximetilo, 3-hidroxipentilo, 2-carboxibutilo, 4-
clorobutilo, 3-ciclopropilpropilo, pentafluorocetilo, 3-
morfolinopropilo, piperazinilmetilo, Yy 2-(4-

metilpiperazinil)etilo.

Algunos ejemplos de grupos alquinilo sustituido incluyen
2-metoxietinilo, 2-etilsulfaniletinilo, 4-(l-piperazinil) -3~
(butinil), 3-fenil-5-hexinilo, 3-dietilamino-3-butinilo, 4-

cloro-3-butinilo, 4-ciclobutil-4-hexenilo, y similares.

Los grupos tipicos de alcoxi sustituido incluyen

aminometoxi, trifluorometoxi, 2-dietilaminoetoxi, 2-
etoxicarboniletoxi, 3-hidroxipropoxi, 6-carboxhexiloxi, y
similares.

Ademds, los ejemplos de grupos algquileo, algquenilo, vy
alquinilo sustituido incluyen dimetilaminometilo,
carboximetilo, 4-dimetilamino-3-buten-1-ilo, 5-etilmetilamino-
3-pentin-l-ilo, 4-morfolinobutilo, 4-tetrahidropirinidil-
butilo, 3-imidazolidino-l-ilpropilo, 4-tetrahidrotiazol-3-il-

butilo, fenilmetilo, 3-clorofenilmetilo, y similares.



El término "anién" significa un contra ién con carga
negativa como cloruro, bromure, trifluoroacetato, Y

trietilamonio.

Por "hetercarilo” se entiende uno o més sistemas de
anillos aromaticos de anillos de 5-, 6-, o 7 elementos que
contienen, por 1lo menos, uno Yy hasta cuatro hetercatomos
seleccionados de nitrégeno, oxigeno, o azufre. Dichos grupos
heteroarilo incluyen, por ejemplo, tienilo, furanilo,
tiazolilo, triazolilo, imidazolilo, (is)oxazolilo,
oxadiazolilo, tetrazolilo, piridilo, tiadiazolilo,
oxadiazolilo, oxatiadiazolilo, tiatriazoiilo, pirimidinilo,
(iso}quinolinilo, naptiridinilo, ftalimidilo, benzimidazolilo,

y benzoxazolilo. Un hetercarilo preferido es la piridina.

Por "arilo"™ se entiende un grupo aromatico carbociclico
que tiene un solo anillo (por ejemplo, fenileo), anillos
maltiples (por ejemplo, bifenilo), o anillos miltiples
condensados en los cuales, por lo menos uno es aromatico, (por
ejemplo, 1,2,3,4-tetrahidronaftilo, naftilo, antrilo, o]
fenantrilo), el cual puede ser mono-, di-, o trisustituido
con, por ejemplo, halégeno, alquilo inferior, alcoxi inferior,
alquiltio inferior, trifluorometilo, inferior aciloxi, arilo,

hetercarilo, y hidroxi. Un arilo preferido es fenilo.
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El término “céncer” incluye, aunque no estd limitadeo a
estos, los siguientes céanceres: mamas, ovario, cérvix,
préstata, testiculos, eséfago, glioblastoma, neuroblastoma,
estdmago, piel, queratoacantoma, pulmones, carcinoma
epidermoide, carcinoma de las células grandes, adenocarcinoma,
huesos, colon, adenocarcinoma, adenoma, pancreas,
adenocarcinoma, tiroides, carcinoma folicular, carcinoma no
diferenciado, carcinoma papilar, seminoma, melanoma, sarcoma,
carcinoma de vesicula, carcinoma de higade y pasajes biliares,
carcinoma del rifidn, trastornos mieloides, trastornos
linfoides, Hodgkin, células vellosas, cavidad bucal y faringe
(oral), labios, lengua, boca, faringe, intestino delgado,
colon - recto, intestino grueso, recto, cerebro Yy Sistema

nervioso central, y leucemia.

El término “sales, ésteres, amidas y prodrogas aceptables
para uso farmacéutico”, seglin se lo utiliza aqui, se refiere a
aquellas sales de carboxilato, sales de adicién de
aminodcidos, ésteres, amidas y prodrogas de los compuestos de
la presente invencién que son, dentro del alcance del juicio
médico, apropiados para uso en contacto con los tejidos de los
pacientes sin toxicidad indebida, irritacién, respuesta
alérgica, y similares, en forma conmensurada con una relacién

riesgo / beneficio razonable, y son efectivos para su uso
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final, como también las formas zwitteridnicas, donde sea
posible, de los compuestos de la invencién. E1l término
“sales” se refiere a las sales de adicién acida, organicas e
inorgédnicas, relativamente no téxicas de los compuestos de la
presente invencién. Estas sales pueden prepararse in situ
durante el aislamiento y la purificacién final de los
compuestos o por medio de la reaccidén, en forma separada, del
compuesto purificado en su forma de base libre con un 4acido
organico o inorganico apropiado y el aislamiento de las sales
formadas de este modo. Las sales representativas incluyen,
sales de bromhidrato, clorhidrato, sulfato, bisulfato,
nitrato, acetato, oxalato, valerato, oleato, palmitato,
estearato, laurato, borato, benzoato, lactato, fosfato,
tosilato, citrato, maleato, fumarato, succinato, tartrato,
mesilato de naftilato, glucoheptonato, lactobionato, y
laurilsulfate, y similares. Estas pueden incluir cationes
basados en los metales alcalinos y alcalino térreos, como
sodio, 1litio, potasio, calcio, magnesio y similares, como
también los cationes no téxicos de amonio, amonioc cuaternario,
y de amina que incluyen, aunque no estdn limitados a éstos,
amonio, tetrametilamonio, tetraetilamonio, metilamina,
dimetilamina, trimetilamina, trietilamina, etilamina, Yy
similares. (Véase, por ejemplo, Berge 5. M. et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 1977; 66: 1 - 19, 1la

cual se incorpora aqui a modo de referencia).
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Los ejemplos de ésteres no tdédxicos, aceptables para uso
farmacéutico de los compuestos de la invencién incluyen 1los
ésteres de alquilo de C;-Cs, en los cuales el grupo alquilo es
una cadena lineal o ramificada. Los ésteres aceptables
incluyen también los ésteres de cicloalquilo de Cs-C; como
también los ésteres de arilalquilo como, aunqgue sin limitarse
a éstos, bencilo. Se prefieren los ésteres de alquilo de C;-
Cs. Los ésteres de los compuestos de la presente invencién

pueden prepararse por medio de métodos convencionales.

Los ejemplos de amidas no téxicas, aceptables para uso
farmacéutico de los compuestos de la invencidén incluyen las
amidas derivadas de amonia, aminas primarias de alquilo de C;-
C¢, Y aminas secundarias de dialquilo de C;-Cs, en las cuales
los grupos alquilo son cadenas lineales o ramificadas. En el
caso de las aminas secundarias, las aminas pueden también
tener la forma de heterociclo de 5 o 6 elementos que contienen
un Atomo de nitrégeno. Las midas derivadas de amonia, aminas
primarias de alquilo de C;-C; y las aminas secundarias de
dialquilo de C;-C; son las preferidas. Las amidas de los
compuestos de la presente invencién pueden prepararse por

medio de métodos convencionales.
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El término “prodroga” se refiere a compuestos que se
transforman fAcilmente in vivo para obtener el compuesto
original de las férmulas anteriores, por ejemplo, por medio de
hidrélisis en la sangre. Una discusién completa se suministra
en T. Higuchi y V. Stella, "“Pro-drugs as Novel Delivery
Systems”, Vol. 14 de A. C. S. Symposium Series, y en

Bioreversible Carriers in Drug Design, ed. Edward B. Roche,

American Pharmaceutical Association and Pergamon Press, 1987,

ambas incorporadas agqui a modo de referencia.

Los compuestos representativos de la invencidén se muestran

en la Tabla 1 a continuacién.
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Los componentes representativos de la presente invencién,
que son comprendidos por la Férmula I, incluyen, pero no estéan
limitados a ellos componentes en la Tabla 1 y su A4&cido
farmacéuticamente aceptable o sus sales de base agregadas o
amidas o prodrogas de las mismas.

Los componentes de la presente invencién pueden existir en
formas no disueltas como asi también formas disueltas,
incluyendo formas hidratadas. En general, las formas
disueltas, incluyendo las formas hidratadas, son equivalentes
a formas no disueltas y se pretende que queden comprendidos
dentro del alcance de la presente invencién.

Los componentes de la Férmula I son capaces de formar
ademas formulaciones farmacéuticamente aceptables que
comprenden sales que incluyen pero no estdn limitados al
agregado de sales y/o sales base, solventes y N-6xidos de un
componente de la Férmula I. Esta invencién proporciona también
formulaciones farmacéuticas que comprenden un componente de la
Férmula I junto con un portador farmacéuticamente aceptable,
diluyente o excipiente de los mismos. Todas estas formas se
encuentran dentro de la presente invencién,

Las sales de adicién de &cido farmacéuticamente aceptable
de los cimponentes de la Férmula I incluyen sales derivadas de
dcidos inorgédnicos tales como hidroclérico, nitrico,
fosforico, sulfirico, hidrobrémico, hidriodico, fésforos vy

similares asl como también las sales derivadas de los &cidos



inorgénicas tales como &cidos alif&ticos mono-y dicarboxilico,
dcidos alcanoico fenil sustituido, &cido alcanoico hidroxi,
4dcidos alcanedioico, Acidos aromAticos, A&cidos sulfbénicos
aromaticos y alifaticos etc. Dichas salea por 1lo tanto
incluyen sulfato, pirosulfato, bisulfato, sulfato, bisulfito,
nitrato, fosfato, monohidrogenfosfato, dihidrogenfosfato,
metafosfato, pirofosfato, cloruro, bromido, iodido, acetato,
propionato, caprilato, isobutirato, oxalato, malonato,
succinato, suberato, sebacato, fumarato, maleatco, mandelato,
benzoato, clorobenzoato, metilbenzoato, dinitrobenzoato,
ftalato, benzenosulfonato, totuenosulfonato, fenilacetato,
citrato, lactato, maleato, tartrato, metanesulfonato, Y
similares. También contempladas estan las sales de aminoacidos
tales como arginato, gluconato, galacturonato y similares; ver
por ejemplo, Berge y otros, "“Pharmaceutical Saits”, J. Of
Pharmaceutical Science 1977;66:1-19.

Las sales de adicién de acido de los componentes basicos
son preparadas al contactar la forma de base libre con una
camtidad suficiente del adcido deseado para producir la sal de
la manera convencional. La forma de base 1libre puede
regenerarse por contacto de laa forma de sal con una sbase y
la separacidn de la base libre del mode convencional. Las
formas de base libre difieren de sus formas de sales
respectivas de algquna manera en ciertas propiedades fisicas

tales como solubilidad en solventes polares, pero las sales
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son de otra manera equivalentes a sus bases libres respectivas
para los propésitos de la presente invencién.

Las sales de adicién de base farmacéuticamente aceptables
son formadas con metales o aminas, tales como hidroxidos
metales térreos alcalinos y alcali, o de aminas orgdnicas.
Ejemplos de metales utilizados como cationes son sodio,
potasio, magnesio, calcio, y similares. Ejemplos de aminas
adecuadas son N,N"-dibenziletilenediamina, cloroprocaino,
colina, dietanolamina, etilenediamina, N-metilglucamina, y
procaina; ver por ejemplc Berge y otros supra.

Las sales de adicién de base de componentes acidicos son
preparadas al contactar 15 forma de 4cido 1libre con una
cantidad suficiente de base deseada para producir la sal de la
manera convencional. La forma de &cido libre puede regenerarse
por medio del contacto con la forma de sal de un &cido y de la
separacién del 4&cido libre en una manera convencional. Las
formas 4&cidas libres difieren de sus formas de sales
respectivas de alguna manera en ciertas propiedades fisicas
tales como solubilidad en solventes polares, pero de otra
manera, las sales son equivalente a su Acido libre respectivo
para propésitos de la presente invencién.

Los compuestos de la presente invencién son utiles para el
tratamiento del cAncer (por ejemplo, leucemia y céncer del
pulmén, mamas, préstata, y la piel, como melanoma) y otras

enfermedades proliferativas entre las que se incluyen, aunque
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no estdn limitadas a éstas, soriasis, HSV, HIV, restenosis y
ateroesclerosis. Para utilizar un compuesto de la presente
invencién para el tratamiento del céncer, se administra a un
paciente que sufre de céncer una cantidad efectiva
terapéuticamente de una composicidén aceptable para usc

farmacéutico que comprende un compuesto de la invencién.

Una realizacidn preferida de esta invencién es un método
para el tratamientoc de sujetos que sufren de enfermedades
provocadas poer la proliferacién de las células del masculo
liso wvascular. Los compuestos gue se encuentran dentro del
alcance de la presente invencién, inhiben en forma efectiva la
proliferacién y migracién de 1las células del misculo 1liso
vascular. El1 método se vincula con la inhibicién de 1la
proliferacién y / o migracién de las células del misculo liso
vagscular, por medic de 1la administracién de una cantidad
efectiva de un compuesto de la Férmula I a un sujeto que

necesite tratamiento.

Los compuestos de la presente invencién pueden formularse
y administrarse en una amplia variedad de formas de aplicacién
oral y parenteral de la dosis, entre las que se incluyen la
administracién transdermal y rectal, Aquellos que tienen
experiencia en el arte reconocerédn que las siguientes formas

de aplicacién de la dosis pueden comprender, comc ingrediente
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activo, tanto el compuesto de la Férmula I, como una sal, un
éster, una amida, una prodroga, un solvato correspondiente,
aceptable para uso farmacéutico, de un compuesto de la Férmula

I.

Una realizaciébn adicional de esta invencién es una
composicién farmacéutica que comprende un compuesto de la
F6érmula I junto con un portador, diluyente o excipiente
aceptable para uso farmacéutico, Para preparar las
composiciones farmacéuticas con los compuestos de la presente
invencién, los portadores aceptables para uso farmacéutico
pueden ser tanto un sélido como un ligquido. Las preparaciones
con forma sélida incluyen los polvos, los comprimidos, las
pildoras, las céapsulas, los cachets, los supositorios, y los
granulos dispensables. Un portador sélide puede ser una o mias
sustancias que también pueden actuar como diluyentes, agentes
saborizantes, aglutinantes, conservantes, agentes que

desintegran las tabletas, o un material encapsulante.

En los polvos, el portador es un sélido dividido en forma
fina como talco o fécula, que estd mezclado con el componente
activo dividido en forma muy fina. En los comprimidos, el
componente activo se mezcla con el portador que tiene las

propiedades necesarias de aglutinamiento en proporciones
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apropiadas y se compactan en la forma y el tamafio que se

desee,

Las composiciones de esta invenciédn contienen, con
preferencia, de aproximadamente 5% a aproximadamente 70% o mas
del compuestc activo. Los portadores apropiades incluyen
carbonato de magnesio, estearato de magnesio, talco, azicar,
lactosa, pectina, dextrina, fécula, gelatina, tragacanto,
metilcelulosa, carboximetilcelulosa sddica, una cera de baja
temperatura de fusién, manteca de cacao, y similares. Una
forma preferida para uso oral son las cépsulas, gque incluyen
la formulacién del compuesto activo con material encapsulante
como portador, lo que suministra una capsula en la cual el
ingrediente activo, con o si otros portadores, estd rodeada
por un portador, que se encuentra, por lo tanto, asociado con
ella. De un modo similar, los cachets y las pastillas estén
incluidos. Los comprimidos, los polves, las capsulas, las
pildoras, los cachets, y las pastillas pueden utilizarse como

formas sélidas de dosificacién para administracién oral.

Para preparar supositorios, primero se funde una cera de
baja temperatura de fusién, como una mezcla de glicéridos de
acido grasoc o manteca de cacao, y se dispersa el componente
activo en forma homogénea en ella, como, por ejemplo, mediante

agitacién. Luego se vierte la mezcla homogénea fundida en
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moldes de un tamafio conveniente, se dejan enfriar y, por 1lo

tanto, se solidifican.

Las preparaciones de forma liquida incluyen las
soluciones, 1las suspensiones, y las emulsiones como las
soluciones de agua o agua / propilenglicol. Para inyeccién
parenteral, las preparaciones liquidas pueden formularse en
solucidén en una solucidén acuosa de polietilenglicol, salina
isoténica, 5% de glucosa acuosa, y similares. Las soluciones
acuosas apropiadas para uso oral pueden prepararse por medio
de la disolucién del componente activo en agua, y 1la
incorporacién de colorantes apropiados, saborizantes, agentes
estabilizantes y espesantes, si se desea. Las suspensiones
acuosas apropiadas para uso oral pueden realizarse por medio
de la dispersién del componente activo dividido finamente en
agua, y su mezcla con un material viscoso, como gomas
naturales (o] sintéticas, resinas, metilcelulosa,
carboximetilcelulosa sdédica, u otros agentes de suspensién

conocidos.

También se incluyen las preparaciones con forma sdlida que
deben convertirse, apenas antes del uso, en preparaciones de
forma liquida para administracién oral. Dichas formas
liquidas incluyen las soluciones, las suspensiones, y las

emulsiones. Estas preparaciones pueden contener, ademds del
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componente activo, colorantes, saborizantes, estabilizadores,
requladores de pH, endulzantes artificiales y naturales,
dispersantes, espesantes, agentes solubilizantes, y similares.
Las ceras, los polimeros, las microparticulas y similares
pueden utilizarse para preparar formas de dosificacién de
liberacién prolongada, También se pueden emplear las bombas
osméticas para liberar el compuesto activo en forma uniforme

durante un periodo prolongado.

Las preparaciones farmacéuticas de la invencién se
encuentran, con preferencia, en forma de dosis unitaria. En
tal forma, la preparaciédn se subdivide en dosis unitarias que
contienen cantidades apropiadas del compuesto activo. La
forma de dosificacién unitaria puede ser una preparacién
envasada, en la cual el envase contiene cantidades
individuales de preparacién, como tabletas, cdpsulas, y polvos
envasados en frascos ampolla o ampollas. Ademas, la forma de
dosificacién wunitaria puede ser una capsula, comprimido,
cachet, o pastilla por si misma, o puede ser el nGmero

apropiado de cualquiera de estos en forma envasada.

La dosis terapéuticamente efectiva de un compuesto de 1la
Férmula I generalmente serd de aproximadamente 1 mg / kg de
peso corporal por dia. Las dosis tipicas en adultos serd de

aproximadamente 50 mg a aproximadamente 800 mg por dia. La
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cantidad de componente activo en una preparacién de dosis
unitaria puede variarse o ajustarse de aproximadamente 0,1 mg
a aproximadamente 500 mg, con preferencia, aproximadamente 0,5
mg a aproximadamente 100 mg de acuerdo con la aplicacién en
particular y de la potencia del componente activo. La
composicién puede también, s9i se desea, . contener otros
agentes terapéuticos compatibles. Se administra a un sujeto
que necesita tratamiento con un compuesto de la Férmula I una
dosis de aproximadamente 1 mg a aproximadamente 500 mg por
dia, ya sea en una sola dosis o en dosis miltiples durante un

periodo de 24 horas.

Los compuestos de la presente invenciédn son capaces de
ligarse, y de inhibir su actividad, con las proteinas que
tienen la capacidad de fosforilar otras proteinas, como cdks,
PDGFr, FGFr, c-Src, y EGFr-FL. Los Cdks forman complejos con
las ciclinas, y estos complejos fosforilan 1las proteinas
esenciales, lo que permite a las células proceder en el ciclo
celular (Meijer L., Progress in Cell Cycle Research, 1995; 1:
351 - 363}. Los compuestos de esta invencién inhiben esta
fosforilacién y, por lo tanto, pueden utilizarse como agentes
anti-proliferativos para el tratamiento del céncer y / o la

restenosis y otras enfermedades proliferativas.
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Debido a su actividad inhibidora contra los cdks y otras
cinasas, los compuestos de la presente invenciébn también son
herramientas 1wGtiles de investigacién para estudiar el
mecanismo de accién de estas cinasas, ya sea in vitro como in

vivo.

Los ejemplos que se presentan a continuacién tienen como
finalidad ilustrar 1las realizaciones particulares de 1la
invencién, y no intentan 1limitar, bajo ningin concepto, el

alcance de la memoria descriptiva o de las reivindicaciones.

En los Esquemas 1 y 2 se muestra una ilustracidén de la

preparacién de los compuestos de la presente invencidn.
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Aquellos gue tienen experiencia en el arte reconocerén que
los materiales iniciales pueden variar y se pueden emplear
pasos adicionales para producir los compuestos contemplados en
la presente invencién, como se demuestra por medio de los

siguientes ejemplos.

Como se observa en los Esquemas 1 y 2, se somete a
reaccién un 4-amino sustituido-Z2-metansufanil-pirimidin-5-
carboxaldehido con un compuesto organometdlico, como, por
ejemplo, reactivo de Grignard, para obtener el alcohol
secundario correspondiente. Posteriormente se oxida el
alcohol para obtener la cetona. Entonces se somete a reaccibn
la cetona con fosfonoacetato de trialquilo en presencia de una
base para producir la correspondiente 8-sustituido-5-alquil-2-
metilsufanil~8H-pirido{2, 3-d] pirimidin~7-ona. Luego se
halogena la pirido-pirimidina en la posicién 6 con un agente
halogenante comin como, por ejemple, N-bromosuccinimida (NBS).
EL derivado de 2-metilsulfanilo se oxida para obtener el
correspondiente metilsuféxido, que posteriormente se trata con
una anilina deseada para obtener el compuesto de 2-fenilamino

de la invencién.



Las revelaciones ene sta solicitud de todos los articulos
y referencias incluyendo patentes son incorporadas a la

presente como referencia.

La invencién se ilustra, de un modo adicional, por medio
de los siguientes ejemplos detallados que no se construyeron a
modo de limite del alcance o del espiritu de los

procedimientos especificos gque se describen en ellos.

Los materiales iniciales y los varios intermediarios de
sintesis utilizados en la sintesis de los compuestos de la
invencién pueden obtenerse de fuentes comerciales, prepararse
a partir de compuestos organicos disponibles en el mercado, o
prepararse por medio del uso de métodos de sintesis conocidos.

Ejemplos representativos de métodos para preparar
intermedios de la presente invencién se establecen a
continuacién.

EJEMPLO 1

8-Ciclopentil-6-fluoro-5-metil-2-metilsulfanil-8H-

pirido[2,3-d]jpirimidin-7-ona



Se suspende NaH (771 mg, 19,3 mmol) en THF anhidro (20
mL), y la mezcla se enfria hasta alcanzar los O °C en un bafio
de hielo. Se agrega 2-fluoro-2~fosfonoacetato de trietilo
(3,9 mL, 19,3 mmol) por goteo con agitacién, y se agita la
solucién a temperatura ambiente durante 30 minutos. Se agrega
una solucién de 1-(4-ciclopentilamino-2-metilsulfanil-
pirimidin-5-il)-etanona en THF seco (40 mL) se agrega por
medio de una c¢dnula, y la mezcla de reacciédn se agita a
temperatura ambiente por la noche. Se inactiva la reaccién
por medio del agregado de Hz0 (0,5 mL), y el THF se evapora al
vacio. Se divide el residuo entre acetato de etilo y cloruro
de sodio acuoso saturade. Se extrae la fase acuosa dos veces
con acetato de etilo, y las fases organicas combinadas se
secan sobre MgS50,. Luego de la eliminacién del agente secante
y la evaporacién del solvente, el producto brute se purifica
por cromatografia en gel de silice (acetato de etilo al 20% -
30% en hexanos) para producir el compuesto sélido incoloro

(0,61 g, 23%).
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EJEMPLO 2

8-Ciclopentil-é6-fluoro-Z2-metansulfinil-5-metil-8H-pirido[2,3~

d]pirimidin-7-ona

Se disolvieron 8-Ciclopentil-6-fluoro-5-metil-2-
metilsulfanil-8H-pirido[2,3-djpirimidin-7-ona (0,61 g, 2,08
mmel) y 3-fenill-p-nitrofenilsulfoniloxaziridina (0,65 g, 2,5
mmol) se disuelve en CHCI; (20 mL) y se agita durante la noche
a temperatura ambiente. Luego de la evaporacién del solvente,
el producto bruto se purifica por medio de cromatografia en
gel de silice ( acetato de etilo al B80% - 100% en hexanos)
para suministrar el producto como un s6lido de color blanco

(0,55 g, 86%).

EJEMPLO 3
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Ester ter-butilico del dcido 4-[4-(8-Ciclopentil-6-
fluoro-5-metil- 7-oxo- 7,8-dlHidro-piridof{2,3-d]pirimidin-2-

ilamino)-fenil]-piperazina-l-carboxilico

N/

He A

s

G

A

!

)téo

Se suspenden 8-Ciclopentil-6-fluoro-2-metanesulfinil-5-
metil-8H-pirido[2,3-d]pirimidin-7-ona (0,3 g, 0,97 mmol} y 4-
(N-Boc-piperazin~1-il) anilina (0,548 g, 1,94 mmol) en 1,4-
dioxano (5 mL) y calentado a 80°C. Después de las 12 horas se
agrega DMSO anhidro (2,5 mL), y se eleva la temperatura a 100
°C. Se continfia aplicando calor durante 24 horas, luego de lo
cual la mezcla de reaccidn se enfria hasta alcanzar los 24 °C
y se divide entre acetato de etilo y sodio acuoso saturado por
medio bicarbonato. Se separa la fase organica y se lava con

H20, y luego con cloruro saturado de sodio acuoso. Luego de



secar sobre MgSO4 anhidro, se evapora el solvente, y el residuo
se purifica por medio de cromatografia en gel de silice para

suministrar un compuesto s6lido de color amarille (0,23 g,

45%) .

EJEMPLO 4
8-Ciclopentil-6-fluoro-5-metil-2-(4-piperazin-1-il-

fenilamino)-8H-pirido[2,3-d]pirimidin- 7-ona

e

Se disuelve éster ter-butilico del 4acido 4-[4-(B-
Ciclopentil-6-fluoro-5-metil-7-oxo0-7,8-dlHidropirido[2, 3-
d]pirimidin—2-ilamino)—fenil]-pipergzina—l—carboxilico (0,23
g, 0,44 mmol}) en una mezcla de 1 : 1 de dcido
trifluoroacético (TFA) / CHzCla (20 mL) y se agita a
temperatura ambiente durante 1 hora. La evaporacién de los

solventes, seguida por el agregado de éter dietilico anhidro,
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produjeron un sélido de color naranja (compuesto 34) que se
obtiene por medio de filtracién {0,21 g, 74%). Pf 254 -255
°C.

C23H27NgOF.1,93 TFA: Calculado C, 50,21; H, 4,54, N, 13,08;

Encontrado: C, 49,83, H, 4,45; N, 12,99.

EJEMPLO 5
6-Bromo-8-ciclopentil-5-metil-2-metilsulfanil-8H-pirido[2,3-

dlpirimidin-7-ona

Se disuelve 8~Ciclopentil-5-metil-2-metilsulfanil-8H-
pirido(2,3-d]pirimidin-7-ona (1 g, 3,64 mmel) en DMF anhidro
(15 mL) y se agrega N-bromosuccinimida (0,97 g, 5,45 mmol)
sequido de benzoilperéxido (0,13 g, 0,5 mmol). La solucién
resultante se agita durante la noche a temperatura ambiente.
La mezcla se divide, entonces, entre acetato de etilo y H;0.
La fase organica se lava con H;0, y luego con solucibén acuosa
de cloruro de sodioc saturado y se seca sobre MgSO4. La

eliminacién del agente secante y la evaporacién del solvente
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produjeron el compuesto deseado del titulo (0,86 g, 66%) que

se usa sin purificacién adicional.

EJEMPLO 6
6-Bromo-8-ciclopentil-5-metil-2-(4~-piperazin-1-il-fenjlamino) -

8H-piridof2,3-d]pirimidin-7-ona

Se oxida 6-Bromo-8-ciclopentil-5-metil-2-metilsulfanil-
8H-pirido[2,3-d]lpirimidin-7-ona y la cadena lateral se agrega
y desprotege como se describié anteriormente para B-
ciclopentil-6-fluoro-5-metil-2-metilsulfanil-8H-pirido[2, 3-
dlpirimidin-7-ona para suministrar 6-Bromo-8-ciclopentil-5-
metil-2-(4-piperazin-l1-il-fenilamino)-8H-pirido[2, 3~
dlpirimidin-7-ona {(compuesto 35). Pf > 200°C (dec)

Ca3Ha9NgOBr 1,9 TFA: Calculado C, 45,90; H, 4,15; N, 11,97,

Encontrado: C, 45,53; H, 4,09; N, 11,76.
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EJEMPLO 7

l1-(4-Ciclopentilamino-2-metilsulfanil-pirimidin-5-il)-etan-1-

ol
CH,
N’I OH
8”7 "N” NH
Se disuelve 4-Ciclopentilamino-2-metanesulfanil-
pirimidina-5-carboxaldehido (1,1 g, 4,64 mmol) en

tetrahidrdofurano (30 mL) en nitrégeno y luego se enfria con
un bafio de hielo. A esta solucién clara se agrega lentamente
bromuro metilico de magnesio (4,4 mL, 13,2 mmol, 3 M en éter).
La reaccidén se agita durante 1 hora con el bafio de hielo aln
en su lugar. La reaccién se inactiva con una pequefia cantidad
de cloruroc de amonio acuoso saturado y luego se divide entre
agua y acetato de etilo. Se separan las fases, y se extrae la
fase acuosa con acetato de etilo. Las fases orgéanicas
combinadas se lavan con salmuera y luego se secan en sulfato
de magnesio. Luego de la filtracién, se remueve el solvente
al vacio para obtener como rendimiento el compuesto del titulo
como un aceite (1,09 g, 90%). 'H NMR (400 MHz, CDCly): & 1,42 -

1,59 (m, 5H), 1,60 - 1,76 (m, 4H), 2,04 - 2,06 (m, 2H), 2,49
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(s, 3H), 4,38 - 4,43 {(m, 1H), 4,69 - 4,74 {m, 1H), 6,28-6,30

(d, 1H), 7,57 (s, 1H).
EJEMPLO 8
l1-(4-Ciclopentilamino-2-metilsulfanil-pirimidin-5-il)-etanona

CH,

N= (o)
|
Hac‘skN NH

Se disuelve l-(4-Ciclopentilamino-2-metilsulfanil-
pirimidin-5-il)-etan-1-01 (1,09 g, 4,3 mmol) diclorometano.
Luego, despues de una purga de nitrégeno se agrega lo
siguiente en orden: tamices moleculares en polvo (4 angstrom),
6xido de N-metil morfolina (1,07 g, 8,6 g), y perrutenato de
tetrapropilamonio (0,227 g, 0,645 mmol). La mezcla de
reacciédn se agita a por dos horas a temperatura ambiente y se
agregan a medida gque es necesario pequeflas cantidades
adicionales de catalizador. La mezcla de reaccidn se pasa,
entonces, a través de una columna de silice (1 : 1, acetato de
etilo : hexanos) para obtener como rendimiento el compuesto

del titulo como un sélido de color amarillo claro (0,74 gq,
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70%). 'H NMR 400 MHz, CDCls): & 1,51 - 1,78 (m, 6H), 2,02 ~
2'08 (m' 2H)' 2'49 (S, 3H)' 2'53 (s, 3 H)' 4'47 - 4,53 (m,

1H), 8,53 (s, 1H), 9,21 (s, 1H); MS (M+l) 252,2.
EJEMPLO 9

8-Ciclopentil~-5-metil-2-metilsulfanil-8H-pirido(2,3-

dipirimidin- 7-ona

H,

N= =
I

Se carga un frasco frio que contiene tetrahidrofurano
(50 mL) con hidruro de sodio (1,05 g, 26,3 mmol, 60%
dispersién en aceite mineral) en nitrdgeno, y se agrega
fosfonoacetato de trietilo. Se remueve el baflo de frio, y se
agita la mezcla a temperatura ambiente hasta que se torna una
solucién homogénea. Una soluciébn de 1-(4-ciclopentilamino-2-
metilsulfanil-pirimidin-5~il)~etanona (3,0 g, 11,9 mmol) en
tetrahidrdofurano (25 mL)es lentamente agregada al anion
preformado. La mezcla de reaccién es llevada hasta el reflujo
hasta que se completa la reaccidén. La reacciédn es trabajada

al dilulr con agua y acetato de etilo. Siguiente con 1la
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separacién de las fases , la capa organica es secada sobre
sulfato de magnesic y concentrada en vacio hasta casi llegar a
secarse. Se agrega hexano, Yy se mantiene el s6lido bajo
agitacidén wvigorosa durante 5 minutos antes de filtrarlo para
obtener como rendimiento el compuesto del titulo como un
s6lide naranja claroc palide (3,01 g, 92%). H NMR (400 MHz,
CDCl;): & 1,63 - 2,36 (m, BH), 2,38 (s, 3H), 2,59 (s, 3H), 5,84

- 5,93 (m, 1H), 6,39 (s, 1H), 8,66 (s, 1lH)}.
EJEMPLO 10

8-Ciclopentil-2-metansulfinil-5-metil-8H-pirido[2,3~

d]pirimidin- 7-ona

Se disolvié 8-Ciclopentil-5-metil-2-metilsulfanil-8H-
pirido[2, 3-d]pirimidin-7-ona (1,0 g, 3,63 mmol) en
diclorometanc (15 mL), Y se agrega (1) -trans-2-
(fenilsulfonil)-3-feniloxaziridina. La mezcla de reaccién se
agita a temperatura ambiente por la noche, y luego la solucién

se pasa a través de una columna de silice (MEOH al 2% en



CHaClz) para obtener un sélido blanco (0,67 g, 64%). H NMR
(s, 3H), 5,75 - 5,84 (m, 1H), 6,64 (s, 1H), 9,19 (s, 1lH).
EJEMPLO 11
Ester ter-butilico del dcido 4-[4-(8-Ciclopentil-5-metil-

7-oxo0-7,8-dihidro-pirido[2,3-d]pirinfidinil-2-amino)-fenil]-

piperazina-l-carboxilico

NN CHy
N A~

Se disuelven B8-Ciclopentil-2-metanesulfinil-5-metil-8H-

Bog

pirido([2,3-d]lpirimidin-7-ona (0,7 g, 2,4 mmol) y 4-(4’-N-Boc-
piperazinil)-anilina en dimetilsulféxido (8 mL) y se calentd a
90 °C durante le noche. Luego, la mezcla de reaccibén se
enfria hasta alcanzar la temperatura ambiente vy se divide
entre agua y acetato de etilo. La fase orgdnica se lava con
carbonato sédico de hidrégeno, salmuera, y luego se seca en

sulfatoc de magnesio. La eliminacién del agente secante y la
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concentration al vacio produce el compuesto del titulo como un
96lido de color amarillo que es recristalizadoc de aqua y
acetonitrilo (0,55 g, 45%). 'H NMR (400 MHz, CDCli): & 1,45, (s,
9H4), 1,56 - 1,87 (m, 6H), 2,23 - 2,28 (m, 2H), 2,31 (s, 3H),
3,07 {m, 4H), 3,55 (m, 4H), 5,77 - 5,81 (m, 1H), 6,19 (s, 1H},
6,90 (d, 2H), 7,42 - 7,44 (d, 2H), 7,47 (s, 1lH), 8,55 (s, 1H);

MS (M+1) 505,1.

EJEMPLO 12
Los siguientes compuestos se prepararon, en esencia, de
acuerdo con los procedimientos que se describieron en los

Ejemplos 1 a 11 y comec se ilustrdé en los Esquemas 1 y 2:

(a) B8-Ciclopentil-5-metil-2-(4-piperazin-1-il-
fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 1); pf
> 215 °C (dec);

(b) 8-(l-Metiletil)-5-metil-2-(4-piperazin-l1-il-
fenilamino)-8H-pirido[2,3~d]pirimidin-7-ona {Compuesto 2);
punto de fusién > 235 °C {(dec);

(c) B8-Ciclopentil-5-metil-2-(4-fluoro-3-metilfenilamino)-~-
8H-pirido(2,3-d]pirimidin~7-ona (Compuesto 3);

(d) 8-(l-Metiletil)-5-metil-2-(4-fluoro-3-
metilfenilamino)-8H-pirido[2, 3-d]lpirimidin-7-ona (Compuesto

4);
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(e} 8-Ciclohexil-5-metil-2-(4-fluoro-3-metilfenilamino)~-
8H-pirido[2,3~d]pirimidin-7-ona (Compuesto 5);

(f) 8-Ciclohexil-5-metil-2-({4-(4-propancilpiperazin]-il)
fenilamino] -8H-pirido[2,3-d]pirimidin~7-ona (Compuesto 6);

(g) 8-Ciclopentil-5-metil-2-[4-(4-propanoilpiperazin]-il)
fenilamino)-8H-piridol[2, 3-d)pirimidin-7-cna (Compuesto 7):
punto de fusion 235-237°C;

(h) 8-(l-Metiletil)-5-metil-2~[4-(4-propanocilpiperazin]-
il) fenilamino]-8H-pirido[2,3~-d]pirimidin-7-ona (Compuesto 8);
punto de fusién > 235-237 °C

(i) 8-Ciclohexil-5-metil-2-(4-piperazin-l1-il-fenilanlino)-
BH-pirido[2,3~d]pirimidin-7-ona (Compuestec 9);

(j) B8-Ciclopentil-5-metil-2-(4-piridilfenilamino)-8H-

pirido [2,3-d]pirimidin-7-ona (Compuesto 10),

(k) 8-(l-Metiletil)-S5-metil-2-(4-piridilfenilamino)-8H-

pirido[2,3-d]pirimidin-7-ona (Compuesto 11);

(1) B8-Ciclopentil-5-metil-2-[4-(3-aminopirrolidinil)-
fenilamino]-8H-pirido{2,3-d]lpirimidin-7-ona (Compuesto 12);
punto de fusién > 195 °C (dec);

(m) 8-(1-Metiletil)-5-metil~2-[4-(3-aminopirrolidinil)-
fenilamino]-BH-pirido[2, 3-d)pirimidin-7-ona (Compuesto 13);
punto de fusién > 227 - 229 °C

(n) N-(l-(4-[(B-ciclopentil~5-metil-7-oxo({B8-hidropiridino-
[2,3-d]pirimidin-2-il))amino] fenilpirrolidin-3-il)-3, 3-

dimetilbutanamida (Compuesto 14});
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(o) N-(1-{4-[(5-metil-B-(1l-metiletil)-7-oxo (8-
hidropiridino [2,3-d]pirimidin-2-il))amino]jfenil)pirrolidin-3-
il) =3, 3-dimetilbutanamida (Compuesto 15):;

(p) B-Ciclopentil-5-metil-2-(3-cloro-4-piperazin-1-il-
fenilamino) -8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 16};
punto de fusién > 234 - 237 °C

(a) 8§-Ciclohexil-5-metil-2- (3-cloro-4-piperazin-1-il-
fenilamino)-8H-pirido(2, 3~-d]pirimidin-7-ona (Compuesto 17});

(r) 8- (1-Metiletil)~-5-metil-2-(3-cloro-4-piperazin-1-il-
fenilamino)-8H-pirido(2,3~-d]pirimidin-7-ona (Compuesto 18);

(s} B8-Ciclopentil-6-fluoro-5-metil-2-(3-cloro-4-piperazin-
l-il-fenilamino)-8H-pirido[2,3-d]pirimidin~7-ona (Compuesto
19);

{t) B8-Ciclohexil-6-fluoro-5-metil-2-(3-cloro-4-piperazin-

l-il-fenilamino)-BH-pirido[2,3-d)pirimidin~7-ona (Compuesto
21);

{u) 8- (1-Metiletil}-6-fluoro-5-metil-2-(3-cloro-4-
piperazin -l-il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona

(Compuesto 20};

{v) 8-Ciclopentil-5-metil-2-{3-cloro-4-morfolin-4-il-
fenilamino)-8R-pirido[2, 3~-d]pirimidin-7-ona (Compuesto 22):

{w) 8-(1-Metiletil)-5-metil-2-(3-cloro-4-morfolin-4-il-
fenilamino}-8H-pirido[2,3~d]pirimidin-7-ona (Compuesto 23);

(x) 8-Ciclohexil-5-metil-2-(3-cloro-4-morfolin-4-il-

fenilamino)~-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 24);
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(y) 2-({3-cloro-4-[4-(3-morfolin-4-ilpropil)piperidil]-
fenillamino)-8-ciclopentil-5-metil-B-hidropiridino[2, 3~-d]
pirimidin-7-ona {(Compuesto 23);

(z) 2-({{3-cloro-4-[4-(3-morfolin-4-ilpropil)piperidil] -
fenil} amino)-8-(l-metiletil)-5-metil-8-hidropiridino(2, 3~-d]-
pirimidin-7-ona (Compuesto 26);

(aa) 2-({3-cloro-4-({4-(3-morfolin-4-ilpropil)piperidil] -
fenil}amino)-8-ciclohexil-5-metil-8-hidropiridine([2, 3-
dlpirimidin-7-ona {(Compuesto 27);

(bb)2-({3-cloro-4-[4-(3-
piperazinilpropil)piperidil]} fenil}-~amino)-8-ciclopentil-6-
fluoro-5-metil-8-hidropiridino([2, 3~d]pirimidin-7~ona
(Compuesto 28);

(cc) 2-({3-cloro-4-([4-(3-piperazinilpropil)piperidil] -
fenil} amino)-8-(l-metiletil)-6-fluoro-5-metil-8-
hidropiridino-{2,3-d]pirimidin-7-ona (Compuesto 29);

(dd) 2-({3-cloro-4-[4-(3-piperazinilpropil)piperidil]-
fenil}amino)-8-ciclohexil-6-fluoro~5S-metil-8-hidropiridino-
[2,3-d]pirimidin-7-ona (Compuesto 30); punto de fusién > 80 °C

(ee) 2-({3-cloro-4-[4-(3-piperazinilpropil)piperidil])-
fenil }amino)-8-ciclopentil-5-metil-8-hidropiridino[2, 3-
d]lpirimidin-7-ona (Compuesto 31):;

(f££) 2-{{3-cloro-4-[4-(3-piperazinilpropil)piperidil] -
fenil}amino)-8-(l-metiletil)-5-metil-8-hidropiridino-{2,3-

dlpirimidin-7-ona (Compuesto 32);
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(gg) 2-({3-cloro~4-[4-(3-piperazinilpropil)piperidil]-
fenil}amino)-8-ciclohexil~5-metil-8-hidropiridino(2, 3-
dlpirimidin-7-ona (Compuesto 33);

{gg2} trifluoroacetato de 8-Ciclopentil-2~{4-
(piperazin-1-il)-fenilaminoj-é-fluoro-5-metil-8H-pirido([2, 3~
dlpirimidin-7-ona (Compuesto 34); pf 254-255°C;

(gg3) trifluoroacetato de 8-Ciclopentil-2-(4-(piperazin-1-
il)-fenilamino]-6-bromo-5~metil-8H-pirido{?, 3-d]pirimidin-7~
ona (Compuesto 35); punto de fusién > 200 °C

(hh) Clorhidrato de 8-Ciclopentil-2-[4-(3,5-dimetil-
piperazin-1-il)-fenilamino]-6-fluoro-5-metil-8H~pirido(2, 3-
dlpirimidin~7-ona (Compuesto 36); punto de fusién > 220 °C

(ii) 8-Ciclopentil-2-(3-fluoro—-4-piperazin-1-il-
fenilamino) -5~metil-8H-pirido[2, 3-d]pirimidin-7-ona
{Compuesto 37);

(33) clorhidrato de 6~-Bromo-8-ciclopentil-2-[4-(3, 5-
dimetil-piperazin-l-il)-fenilaminc]-5-metil-8H-pirido[2, 3-
dlpirimidin-7-cna (Compuesto 38); punto de fusibén > 230 °C

(kk) B8-Ciclopentil-6-fluoro-2-(3-fluoro-4-piperazin-1-il-
fenilaming)-5-metil-8H-pirido[2,3-d]lpirimidin-7-ona (Compuesto
39);

(11) 6-Bromo-~8-ciclopentil-2-(3-fluoro-4-piperazin-1-il-
fenilamino)-5-metil-8H-pirido([2,3-d)pirimidin-7-ona (Compuesto

40);
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{mm) 8-Ciclopentil-2-[4-(3,5-dimetil-piperazin-1-il)-
fenilamino] -5-metil-B8H-pirido[2,3-d]}pirimidin-7-ona (Compuesto
41);

(nn) 2-(3-Cloro-4-piperazin-l-il-fenilamino)-8-
ciclopentil-5-metil-8H-pirido(2,3-d]pirimidin-7-ona (Compuesto
42);

(o0} 2-(3-Cloro-4-piperazin-l1-il-fenilamino)-8-
ciclopentil-6-fluoro-5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 43);

{(rp) 6-Bromo~2- (3-cloro-4-piperazin-l-il-fenilamitio)-8-
ciclopentil-5-metil-8H-pirido[2, 3-d]pirimidin~-7-ona (Compuesto
44);

(qq) trifluoroacetato de 8-Ciclopentil-5-metil-2-(4-
morfolin-4-il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 45); punto de fusién > 227 - 229 °C

(rr) 8-Ciclopentil-6-fluoro-5-metil-2-(4-morfolin-4-il-
fenilamino)-8H-pirido[2,3~d]pirimidin-7-ona {Compuesto 46):;

(ss) 6-Bromo-8-ciclopentil-5-metil-2-(4-morfolin-4-il-
fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 47);

(tt) 8-Ciclopentil-2-{3-fluoro-4-morfolin-4-il-
fenilamino)-5-metil-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto
48);

(uu) B-Ciclopentil-6é-fluoro-2-(3-fluoro-4-morfolin-4-il-
fenilamino)-5-metil-BH-pirido([2,3-d]pirimidin-7-ona (Compuesto

49);
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(vv) 6-Bromo-8-ciclopentil-2-(3-fluoro-4-morfolin-4-il-
fenilamino)-5-metil-B8H-pirido[2,3-d]pirimidin-7-ona (Compuesto
50);

(ww) 2-(3-Cloro-4-morfolin-4-il-fenilamino)-B8-ciclopentil-
5-metil-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 51);

(xx) 2-(3-Cloro-4-morfolin-4-il-fenilamino)-8-ciclopentil-
6-fluoro-5-metil-BH-pirido[2, 3-d]pirimidin-~7-ona (Compuesto
52});

(yy) 6-Bromo-2-{3-cloro-4-morfolin-4-il-fenilamino)-8-
ciclopentil-5-metil-8H-pirido[2,3-d}pirimidin-7-ona (Compuesto
53);

(zz) B8-Ciclopentil-5-metil-2-{4-[4-(2,2,2-trifluoro-etil)-
piperazin-l-il)-fenilamino}-8H-pirido(2, 3-dlpirimidin-7-ona
(Compuesto 54); punto de fusién > 198-199 °C

(aaa) B~-Ciclopentil-6-fluoro-5-metil-2-{4-[4-(2,2,2-
trifluoro-etil)-piperazin-1-il]-fenilaminol-8H~pirido[2, 3-d]
pirimidin-7-ona (Compuesto 55);

{bbbk) 6~Bromo-8-ciclopentil-5-metil-2-{4-[4-(2,2,2-
trifluoroetil)-piperazin-1-il]-fenilamine)-8H-pirido(2, 3~
dipirimidin-7-ona (Compuesto 56};

(cce) trifluorocacetato de 8-Ciclopentil-5-metil-2-{4-
[4-(3-piperazin-1-il-propil)-piperidin-1-il]-fenilamino}-8H-
pirido [2,3-d)pirimidin-7-ona {Compuesto 57); punto de fusidn

> 80 °C
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(ddd) 8-Ciclopentil-6-fluoro-5-metil-2-{4-[4-(3-piperazin-
1-il-propil)-piperidin-l-il]-fenilamino}-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 5B); punto de fusién > 230 °C

(eee) 6-Bromo-8-ciclopentil-5-metil-2-{4-[4-(3-piperazin-
l1-il-propil)-piperidin-~-l-il]-fenilamino}-8H-piride[2, 3~
dlpirimidin-7-ona (Compuesto 59);

(£££) B-Ciclopentil-5-metil-2-{4-[4-{3-morfolin-4-il-
propil) -piperidin-1-il]-fenilamino}-8H-pirido(2,, 3-
dlpirimidin-7-ona (Compuesto 60};

(ggg) 8-Ciclopentil-6-fluoro-5-metil-2-{4-[4-(3-morfolin-
4-il-propil)-piperidin-l1-il]-fenilamino}-8H-pirido[2, 3-
jpirimidin-7-ona (Compuesto 61):;

(hhh) 6-Bromo-8-ciclopentil-5~metil-2-{4-[4-(3-morfolin-4-
il-propil)-piperidin-1-il]-fenilamino}-8H-pirido[2, 3-d]
pirimidin-7-ona (Compuesto 62);

(iii) 6-Bromo-8-ciclopentil-5-metil-2-{4-[4-(3-morfolin-4-
il-propil) -piperidin-l-il]-fenilamino}-8H-pirido[2, 3-d]
pirimidin-7-ona (Compuesto 63);

{(jjj)2-(4-{4-[3-(3-Amino-pirrolidin-1-il)-propil] -
piperidin -l1-il}-fenilamino)-B-ciclopentil-5-metil-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 64);

(kkk) 2-(4-{4-[3-(3-Amino-pirrolidin-1-il)-propil] -
piperidin -1-il}=-fenilamino)-8-ciclopentil-6-fluoro-5-metil-

8H-pirido[2,3-d)pirimidin-7-ona (Compuesto 65);
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(111) 2-{4-{4-[3-(3-Amino-pirrolidin-1-il)-propil] -
piperidin-1-il}-fenilamino)-6-bromo-8~ciclopentil-5-metil-8H-
pirido[2,3-d]lpirimidin-7-ona {Compuesto 66);

(mmm) 8-Ciclopentil-2-{3-fluoro-4-[4-(3-piperazin-1-
il-propil)-piperidin-1-il)-fenilamino}-5-metil-8H-pirido[2, 3-
d] pirimidin-7-ona (Compuesto 67);

{nnn) 8-Ciclopentil-6-fluoro-2-{3-fluoro-4-[4-(3-
piperazin-l-il-propil) -piperidin-1-il]-fenilamino)-5-metil-8H-
pirido(2,3-d]pirimidin-7-ona {Compuesto 68);

(000) 6-Bromo-8-ciclopentil-2-{3-fluoro-4-[4-(3-piperazin-
l-il-propil)-piperidin-1-il]-fenilaminol-5-metil-8H-
pirido[2, 3-d]pirimidin-7-ona (Compuesto 69);

(ppp) B-Ciclopentil-2-{3-fluoro-4-[4-(3-morfolin-4-il-
propil)-piperidin-l-il]-fenilaminol-5-metil-8H-pirido[2, 3~
d]pirimidin-7-ona (Compuesto 70);

(aqq) 8-Ciclopentil-6-fluoro-2-{3-fluoro-4-[4-(3-morfolin-
4-il-propil)-piperidin-l1-il]-fenilamino}-5-metil-8H-
pirido[2, 3~d]-pirimidin-7-ona (Compuesto 71):;

(rrr) 6-Bromo-B-ciclopentil-2-{3-fluoro-4-[4-(3-morfolin-
4-il-propil)-piperidin-l-il]-fenilamino}-5-metil-8H-
pirido(2,3-d]-pirimidin-7-ona (Compuesto 72);

(sss)2-[4-(3-Amino-pirrolidin-1-il)-fenilamino]-8-
ciclopentil-5-metil-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto

73); punto de fusidén > 215 °C (dec}:
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ciclopentil-6-flucro-5-metil-8H-pirido([2, 3-d]pirimidin-7-ona

(ttt)2-[4- (3-Amino-pirrolidin-1-il)-fenilamino]-8-

(Compuesto 74);

(uau) 2-[4-(3-Amino-pirrolidin-1-il)-fenilamino]-6-bromo-
8-ciclopentil-5-metbil-B8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 75);

(vvv) 2-[4-(3-Amino-pirrolidin-1-il)~-3-fluoro-fenilamino]-
8-ciclopentil-5-metil-B8H-pirido[2,3~d]pirimidin-7-ona
(Compuesto 76);

(www) 2-[4-(3-Amino-pirrolidin-1-il)-~3-fluoro-fenilamino]-
8-ciclopentil-6-fluoro~5-metil-8H-pirido[2, 3-d]pirimidin-7-cona
(Compuesto 77):;

(xxx) 2-[4~(3-Amino-pirrolidin-1-il)-3-fluorc-fenilamino]-
6-bromo~8-ciclopentil-5-metil-8H-pirido{2, 3-d]pirimidin-7-ona
{Compuesto 78);

(yyy) 8-Ciclopentil-5-metil-2-{4-[3-(2,2,2-trifluoro-
etilamino)-pirrolidin-1-~il]-fenilamino)-8H-pirido(2, 3-d]
pirimidin-7-ona trifluorcacetato de (Compuesto 79); punto de
fusién > 160 °C

(zzz)B-Ciclopentil-6-fluoro-5-metil-2-(4~-[3~-(2,2,2-
trifluoro-etilamino)-pirrolidin-1-il]-fenilamino)~8H-
pirido([2,3-d]lpirimidin-7-ona (Compuesto 80);

(aaaa) 6-Bromo-8-ciclopentil-5-metil-2-{4-[3-(2,2,2-
trifluoro-etilamino)-pirrolidin-1-il}-fenilamini)-8H-

pirido[2,3 d]pirimidin-7-ona (Compuesto 81);



(bbbb) trifluorcacetato de 2-[4-{3-Amino-pirrolidin-1-il)-
3-cloro-fenilamino]-8-ciclopentil-5-metil-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 82); punto de fusién > 215 °C
(dec) ;

(ccece) 2-[4-(3-Amino-pirreolidin-1-il)-3-cloro-fenilamino]-
8-ciclopentil-6-fluoro-5-metil~8H-pirido[2,3-d]lpirimidin-7-ona
(Compuesto 83); punto de fusidén > 221 °C

(dddd) 2-[4-(3-Amino-pirrolidin-1-il)-3-cloro-fenilamino]-
6-bromo-8-ciclopentil-5-metil-8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 84);

(eecee) 2-[4-(3-Aminometil-4~trifluorometil-pirrolidin-1-
il)-fenilamino]-8-ciclopentil-5-metil-BH-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 85);

(£L£E) 2-{4-(3-Aminometil-4~-trifluorometil-pirrolidin-1-
il)-fenilamino}-8-ciclopentil-6-fluoro-5-metil-8H-piride[2, 3-
d]-pirimidin-7-ona {(Compuesto 86);

(gggqg) 2-[4-(3-Aminometil-4~trifluorometil-pirrolidin-1-
il)-fenilamino]-6-bromo-8-ciclopentil-5-metil-8H-pirido{2, 3-
d]-pirimidin-7-ona (Compuesto B87);

(hhhh) 2-[4-(3-Trifloroetilaminometil-pirrolidin-1-il)-
fenilamino]-8-ciclopentil-5-metil-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 88);

(iiii) 2-[4-(3-Trifloroetilaminometil-pirrolidin-1-il)-
fenilamino]-8-ciclopentil-6-fluoro~-5-metil-8H-pirido[2, 3-d]~-

pirimidin-7-ona (Compuesto 89);
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(3333 2-[4-(3-Trifloroetilaminometil-pirrolidin-1-il)-
fenilamino] -6-bromo-B-ciclopentil-5-metil-8H-pirido[2, 3-d]-
pirimidin-7-ona (Compuesto 90);

(kkkk) clorhidrato de 8-Ciclopentil-2-[4-(3,3-dimetil-
piperazin-1-il)-fenilamino]-5-metil-8H-pirido[2,3-d]pirimidin-
7-ona (Compuesto 91); punto de fusién > 150 °C (dec):;

(1111) 8-Ciclopentil-2-[4~(3,3-dimetil-piperazin-1-il)~
fenilamino]-6-fluoro-5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 92);

(mmmam) Clorhidrato de 6-Bromo-8-ciclopentil-2-[4-(3, 3-
dimetil-piperazin-1-il)-fenilamino]-5-metil-8H-pirido[2, 3-
d]lpirimidin-7-ona (Compuesto 93); punto de fusién > 200 °C
(dec) ;

(nnnn) 8~Ciclopentil-5-metil-2-[4-(3,3,4-trimetil-
piperazin-l-il)-fenilamino]-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 94);

{co00) B—Ciclopentil—G—fluoro-S-metil—z-[9-(3,3,4-
trimetil-piperazin-1-il)-fenilamino]-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 95);

(pppp) 6-Bromo-8-ciclopentil-5-metil-2-[4-(3,3,4-trimetil-
piperazin-l1-il)-fenilamino]-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 96);

{(gagqg)2-[4-({4-Acetil-piperazin-1-il)-fenilamino]-8-
ciclopentil-5-metil~-BH-pirido[2,3-d]pirimidin-7-ona (Compuesto

97):
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(rrrr)2-[4-(4-Acetil-piperazin-1-il)-fenilamino]-8-
ciclopentil-6-fluoro-5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 98); 267-269°C;

(ssss) 2-[4-(4-Acetil-piperazin-l-il)-fenilamino)-6-bromo-
8-ciclopentil-5-metil-8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 99);

(tttt) 8-Ciclopentil-2-{4-~(4-(2-hidroxi-etil)-3,5-dimetil-
piperazin-1-il}-fenilamino)-5-metil-8H-pirido(2,3-d]pirimidin-
7-ona {Compuesto 100); punto de fusién > 156-159 °C

(uuuu) 8-Ciclopentil-6-fluoro-2-{4-[4-(2-hidroxi-etil)-
3,5-dimetil-piperazin-l-il]-fenilamino}-5-metil-8H-pirido(2, 3-
d]pirimidin-7-ona (Compuesto 101);

(vvvv) 6-Bromeo-8-ciclopentil-2-{4-[4-(2-hidroxi-etil)-3,5-
dimetil-piperazin~l-il]~-fenilamino}-5-metil-8H-pirido[2,3-d]-
pirimidin-7-ona (Compuesto 102};

(wwww) clorhidrato de B8-Ciclopentil-5-metil-2-(4-perhidro-
1l,4-diazepin-1~-il-fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona
{Compuesto 103); punto de fusién > 172 °C (dec);

(xxxx) clorhidrato de 8-Ciclopentil-6-fluoro-5-metil-2-(4-

perhidro—l,4—diazepin—i-il-fenilamino)—8H—pirido[2,3-d]

pirimidin-7-ona {(Compuesto 104); punto de fusién > 192 °C
(dec) ;
(yyyy) 6-Bromo-8-ciclopentil-5-metil-2-(4-perhidro-1,4-

diazepin-l-il-fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona

(Compuesto 105);



<

V')

(zzzz) B-Ciclopentil-5-metil-2-[4-(4-metil-piperazin-1-
il)-fenilamino]-8H-pirido(2,3-d]lpirimidin-7-ona {Compuesto
106); punto de fusién > 211-213 °C;

(aaaaa) 8-Ciclopentil~6-fluoro~5-metil-2-[4-(4-metil~
piperazin-1-il)-fenilamino]-8H-pirido[2, 3-d)pirimidin-7-ona
{Compuesto 107);

(bbbbb) 6-Bromo-8-ciclopentil-5-metil-2-[4- (4-metil~
piperazin-1l-il)-fenilamino]-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 108);

(cccee) B-Ciclopentil-5-metil-2-[4-(4-metil-perhidro-1,4-
diazepin-1-il)-fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona
{(Compuesto 109);pf>185°C (dec):

{ddddd}) 8-Ciclopentil-6~fluoro-5-metil-2-({4-(4-metil-
perhidro-1, 4-diazepin-1-il)-fenilamino]-8H-pirido[2, 3~
dlpirimidin-7-ona {(Compuesto 110);

(eeecee) 6-Bromo-8-ciclopentil-5-metil-2-[4- (4-metil-
perhidro-1,4-diazepin-1-il) -fenilamino]-8H-pirido(2, 3~
d]pirimidin-7-ona (Compuesto 111);

(£££££) acido {4-[4-(8-Ciclopentil~5-metil-7-oxo0-7, 8-
dihidro-pirido(2, 3-d]pirimidin-2-ilamino)}-fenil]-piperazin-1-
il}-acético (Compuesto 112);

(ggggg) 4cido {4-[4-(8-Ciclopentil-é6-fluoro-5-metil-7-oxo~
7,8-dihidro~-pirido[2,3-d]pirimidin-2-ilamino)-fenil]-

piperazin-l-il}-acético (Compuesto 113);
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(hhhhh} acido {4-[4-{6-Bromo-8-ciclop-entil-5-metil-7-oxo-
7,8-dihidro-pirido[2, 3-d]pirimidin-2-ilamino)~fenil]-
piperazin~l-il}-acético (Compuesto 114);

(iiiii)8-Ciclopentil-5-metil-2-(4-{4-[3-({1H-tetrazol-5-
il)-propil]-piperidin-1-il}-fenilamino)-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 115);

(33333) 8-Ciclopentil~-6-flucro-5-metil-2-(4-{4-[3-(1H-
tetrazol-5-il)-propil]-piperidin-1-il}-fenilamino)-8H-pirido
[2,3-d]pirimidin-7-cna (Compuesto 116);

(kkkkk) 6-Bromo-8-ciclopentil-5-metil-2-(4-{4-[3-(]H-
tetrazol-5-il)-propil] -piperidin-1-il}-fenilamino)-8H-pirido
[2,3-d]pirimidin-7-ona (Compuesto 117):

(11111) 8-Ciclopentil-5-metil-2-(4-{4-[3-(5-ox0-~4, 5~
dihidro-1H-1,2,4-triazol-3-ilsulfanil)-propil]-piperidin~1-
il}-fenilamino)-8H-pirido[2,3~d]pirimidin-7-ona (Compuesto
118);

(mmmmm) B8-Ciclopentil-6-fluoro-5-metil-2-(4-{4-{3-(5-ox0-
4,5-dihidro-1H-1,2,4-triazol-3-ilsulfanil)-propil)-piperidin-
l1-il}-fenilamino)-8H-pirido([2, 3-d]pirimidin-7-ona {Compuesto
119);

(nnnnn) 6-Bromo-8-ciclopentil-5-metil-2-(4-{4-[3-(5-oxo-
4,5-dihidro-1H-1,2,4-triazol-3-ilsulfanil)-propil] -piperidin-
1-il})-fenilamino)-8H-pirido[2, 3~-d]pirimidin-7-ona (Compuesto

120);
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(0o0000) B-Ciclopentil-5-metil-2-(4-{4-[3-(5-ox0-4,5-
dihidro-1H-1,2,4-triazol-3-sulfinil) -propil]-piperidin-1-il}-
fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 121);

(ppPpp) B8-Ciclopentil-6~fluoro-5-metil-2-(4-{4-[3-(5-oxo0-
4,5-dihidro-1H-1,2,4-triazol-3-sulfinil)-propil) -piperidin-1-
il}-fenilamino)-8H-pirido[2, 3~-d]pirimidin~7-ona (Compuesto
122);

(gqqaq) 6-Bromo-8-ciclopentil-S5-metil-2-(4-{4-[3-(5-0oxo0-
4,5-dihidro- 1H-1,2,4-triazol-3-sulfinil)}-propil]-piperidin-1-
il}-fenilamino)-8H-pirido[2, 3-d]pirimidin~7-ona (Compuesto
123);

(rrrrr) B-Ciclopentil-5-metil-2-(4-~-{4-[3-(5-oxo0-4,5-
dihidro-1H-1,2,4-triazol-3-sulfonil)-propil] -piperidin-1-il}-
fenilamino)-8H-pirido[2,3-d]pirimidin~7-ona {(Compuesto 124);

(sssss) B8-Ciclopentil-6-flucro-5-metil-2-(4-{4-[3-(5-ox0-
4,5-dihidro-1B-1,2,4-triazol-3-sulfonil)-propil] -piperidin-1-
il}-fenilamino)-B8H-pirideo (2, 3-d]pirimidin~7-ona (Compuesto
125) ;

(ttttt) 6-Bromo-8-ciclopentil-5-metil-2-(4~{4-[3-(5-oxo-
4,5-dihidro-1H-1,2,4-triazol-3-sulfonil) -propil] -piperidin-1-
il} fenilamino)-8H~pirido(2,3-d]pirimidin-7-ona (Compuesto
126);

(uuuuu) N-(2-{1-[4-(8-Ciclopentil-5-metil-7-ox0-7, 8-
dihidro-pirido[2,3-d]pirimidin-2-ilamino)~fenil]-piperidin-4-

il}-etil)-N-hidroxi-acetamida (Compuestoc 127):;
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{vvvvv) N-(2-{1-[4-(8-Ciclopentil-6-flucro-5-metil-7-oxo-
7,8-dihidro-pirido[2,3-d}pirimidin~-2-ilamino)-fenil]-
piperidin-4-il}-etil)-N-hidroxi-acetamida (Compuesto 128);

(Wwwww) N-(2-{1-{4-(6-Bromo-8-ciclopentil-5-metil-7-oxo-
7,8-dihidro-pirido[2,3-d]pirimidin-2-ilamino)-£fenil]-
piperidin-4-il}-etil)-N~hidroxi-acetamida (Compuesto 129);

(xxxxx) N-(3~-{1-[{4-(8-Ciclopentil-5-metil-7-oxo-7,8-
dihidro-pirido[2,3-d]pirimidin-2-ilamino)~fenil)]~piperidin-4-
il)} -propil)-N-hidroxi-acetamida (Compuesto 130):

(yyyyy) N-(3-{1-[4-(B-Ciclopentil-6~fluoro-5-metil-7-oxo-
7,8-dihidro-pirido[2,3-d]pirimidin-2-ilamino)-fenil)-
piperidin-4-il} -propil)-N-hidroxi-acetamida (Compuesto 131);

(zzzzz) N-{3-{1-[4-({6-Bromo-8-ciclopentil~5-metil-7-ox0-
7,8-dihidro-pirido(2,3-d]pirimidin-2-ilamino)-£fenil]-
piperidin-4-il}-propil)-N-hidroxi-acetamida (Compuesto 132);

(aaaaaa) 2- (Benzofuran-5-ilamino) -8-ciclopentil-5-metil-
8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 133);

(bbbbbb) B8-Ciclopentil-2-(1H-indol-5-ilamino)-5-metil-B8H-
pirido([2,3-d]pirimidin-7-ona (Compuesto 134);

(ccecece) 2-(Benzo{b]ltiofen-5~ilamino)-8-ciclopentil-5~
metil-BH-pirido(2,3-d]pirimidin-7-ona (Compuesto 135});

(dddddd) 8-Ciclopentil-2-(2, 3-dimetil-1H-indol-5~ilamino) -~
5-metil-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 136);

(eeeeee) 2~ (9H-Carbazol-3-ilamino)-B-ciclopentil-5-metil-

8H-pirido[2,3-d]pirimidin-7-ona {Compuesteo 137);
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(Ef£££5) 8-Ciclopentil-2-{lH-indazol-5-ilamino)-5-metil-
BH-pirido[2,3-d]pirimidin-7-ona (Compuesto 138);

(gggggg) 2-(2-Acetil-benzofuran-5-ilamino}-8-ciclopentil-
5-metil-8H-pirido[2,3-d]pirimidin-7-ona {Compuesto 139};

{hhhhhh) B~Ciclopentil-5-metil-2-(4-morfolin-4-il-
fenilamino)-8H-pirido(2, 3-d]pirimidin~-7-ona (Compuestc 140)};
punto de fusién > 227-229 °C

(iiiiii) B8-Ciclopentil-2-[4-(3,5-dimetil-piperazin-1-il)-
fenilamino] -5-metil-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
141);

{(jjijjij) trifluoroacetato de 2-(3-Cloro-4-piperazin-1-il-
fenilamino)-8-ciclopentil-5-metil-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 142); punto de fusién > 234-237 °C

(kkkkkk) 8-Ciclopentil-5-metil-2-(4-piperidin-1-il-
fenilamino)-8H-pirido(2, 3-d]pirimidin-7-ona (Compuesto 143);

(111111) B8-Ciclopentil-5-metil-2-[4~(4-metil-piperazin-1-
il)-fenilamino]-BH-pirido[2,3-d]pirimidin-7-ona (Compuesto
144);

{mmmmmm) N-{l-[4-(8-Ciclopentil-5-metil-7-oxo0-7,8-dihidro-
pirido[2,3-d]lpirimidin-2-ilamino)-fenil]-piperidin-4-il}-
acetamida (Compuesto 145);

(nnnnnn) trifluorocacetato de 8-Ciclopentil-5-metil-2-(4-
piperazin-l-il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona

(Compuesto 146); punto de fusidén > 237-240 °C
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(oooooo) B-Ciclopentil-6-fluoro-5-metil-2-(4-piperazin-1-
il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
147); punto de fusibén > 254-255 °C

{(pPPPPPP) 6-Bromo-~8-ciclopentil-5-metil-2- (4-piperazin-1-
il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
148); punto de fusion >200°C;

{(qaqgaq) trifluoroacetato de 2-[3-Cloro-4-(3-amino-
pirrolidin-1-il)-fenilamino]-8~ciclopentil-5-metil-8H-pirido
[2,3-d}pirimidin-7-ona (Compuesto 149); punto de fusién > 215
°C (dec):

(rrrrrr) 8-Ciclopentil-5-metil-2-[4-{4-(2,2,2-
trifluorocetil)-piperazin-l1-il}~fenilamino]-8H-pirido[2, 3-d]
pirimidin-7-ona (Compuesto 150); punto de fusién > 198-199 °C

(ssssss) 8-Ciclopentil-2-{4-fluoro-fenilamino)-5-metil-8H-
pirido[2,3-d]lpirimidin-7-ona (Compuesto 151); punto de fusién
> 217~-220 °C

(tttttt) B8-Ciclopentil-5-metil-2-fenilamino-B8H-pirido({2, 3-
dlpirimidin-7-ona (Compuesto 152); punéo de fusién > 180-183
°C

(uuuuuu) 8-Ciclopentil-2-(3,4-diclorofenilamino)-5-metil-
BH-pirido[2,3-d]pirimidin-7-ona (Compuesto 153); punto de
fusién > 225-230 °C

(vvvvvv) trifluoroacetato de B8-Isopropil-5-metil-2-(4-
piperazin-l-il-fenilamino)-8H-pirido{2, 3-d]pirimidin-7-ona

(Compuesto 154); punto de fusidén > 235 °C (dec);
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{(wwwwww) B8-Isopropil-5-metil-2-[4-(4-propionil-piperazin-
l-il)~fenilamino] -8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
155);

(xxxXxXxX) B-Ciclohexil-S—metil-Z—(4—piperazin-l—il—
fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona {Compuesto 156);

(yyyyyy) 2-{4-{4-(3-Morfolin~4-il-propil}-piperidin-1-il]-
fenilamino}-8-ciclohexil-6-fluoro-5-metil-8H-pirido[2,3-d]
pirimidin-7-ona (Compuesto 157); punto de fusién > 206-209 °C

(zzzzzz) 8-Ciclopentil~5-metil-2-[{4-(2H-1,2,4-triazol-3-
ilsulfanilmetil)~-fenilamino]-8H-pirido[2,3-d]lpirimidin-7-ona
(Compuesto 158);

(aaaaaaa) B-Ciclopentil-5-metil~2-[4-(2H-1,2,4-triazol-3-
sulfinilmetil)-fenilamino]-8H-pirido(2, 3-d]pirimidin-7-ona
(Compuesto 159);

(bbbbbbb) B8-Ciclopentil-5-metil-2-[4-(2H-1,2,4-triazol-3-
sulfonilmetil)~-fenilamino)-8H-pirido[2,3-d]lpirimidin-7-ona
(Compuesto 160);

{ccececec) 8-Ciclopentil-5-metil-2-[4-{5-ox0-4,5-dihidro-
1,2,4-oxadiazol-3-ilmetil)-fenilamino]-8H~pirido[2, 3—-d]
pirimidin-7-ona (Compuesto 161);

(ddddddd) 8-Ciclopentil-5-metil-2-{4~[2-(2H-1,2,4-triazol-
3-ilsulfanil)-etil]-fenilaming}-8H-pirido([2,3-d]pirimidin-7-

ona (Compuesto 162);
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{eeeeeee) B-Ciclopentil-5-metil-2-{4-[2-(2H-1,2,4-triazol-
3-sulfinil)-etil]-fenilamino}-8H-piridor2, 3-d]pirimidin-7-ona
(Compuesto 163):

(Efff££ff) 8-Ciclopentil-5-metil-2-{4-[2-(2H-1,2,4-triazol-
3-sulfoni1)-etil]—fenilamino}-BH—pirido[2,3—d]pir§midin—7-ona
(Compuesto 164);

(ggggggq) B-Ciclopentil-5~metil-2-{4-[2-(5-0x0~4, 5-
dihidro-1,2,4-oxadiazol-3-il)-etil]-fenilamino}-8H-piridof2, 3-
d] pirimidin -7-ona {Compuesto 165);

(hhhhhhh) 8-Ciclopentil-5-metil~2-[4-(3H-1,2,3-triazol-4-
ilsulfanilmetil)-fenilamino]-BH-pirido[2,3-d]pirimidin-7-ona

(Compuesto 166);

4-ilsulfanil)-etbil]-fenilamino}-8H-pirido(2, 3-d]pirimidin-7-
ona (Compuesto 167);

(3333333 8-Ciclopentil-5~-metil-2~{4-[4-(5-oxo-4, 5~
dihidro-1,2,4-oxadiazol-3-il) -piperidin-1l~il]~fenilamino}-8H-
pirido[2,3-d}pirimidin-7-ona (Compuesto 168);

(kkkkkkk}) 8-Ciclopentil-S5-metil-2-{4-[4-(2H-1,2,4-triazol-
3-ilsulfanil)-piperidin-i-il]-fenilamino}-8H-pirido(2, 3-
d]lpirimidin-7-ona (Compuesto 169):,

(1111111) 8-Ciclopentil-5-metil-2-{4~[4-(2H-1,2,4-triazol-
3-sulfinil)-piperidin-l-il]-fenilamino]-8H-pirido(2, 3~d]

pirimidin-7-ona (Compuesto 170);
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{mmmmmmm) 8-Ciclopentil-5-metil-2-{4-[4-(2H-1,2,4-triazol-
3-sulfonil)-piperidin-l-il]-fenilamino}-8H-pirido([2, 3-d]
pirimidin-7-ona (Compuesto 171), pf 235 - 237 °C;

(nnnnnnn) 8-Ciclopentil-5-metil-2-{4-[4-(2H-tetraz6l-5-
il)-piperidin~l1-il]-fenilamino}-8H-pirido(2,3-d]pirimidin-7-
ona {Compuesto 172);

{0000000) acido 1-[4-(B~Ciclopentil-5-metil-7-ox0-7,8-
dihidro-pirido[2,3-d]pirimidin-2-~ilamino)-fenil]-piperidine-4-
carboxilico (lH-tetrazol-5-il)-amida (Compuesto 173):

(ppPppPPP) 8-Ciclopentil-5-metil-2-{4-[4-(3H-1,2,3-triazol-
4-ilsulfanil)-piperidin-1-il]-fenilamino}-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 173);

(qagggqq) 3-[4-(8-Ciclopentil-5-metil-7-oxo0-7,8-dihidro-
pirido{2,3-d]pirimidin-2-ilamino)-fenil]-N-(lH-tetrazol-5-il) -
propionamida (Compuesto 174);

(rrrrrrr) 2-[4-(8-Ciclopentil-5-metil-7-ox0-7,8-dihidro-
pirido[2,3-d)pirimidin-2-ilamino) -fenoxi]-N-{(1 H~tetrazol-5-
il)-acetamida (Compuesto 175);

(sssssss) 8-Ciclopentil-5-metil-2-[4-(5-ox0-4, 5-dihidro-
1,2,4-oxadiazol-3-ilmetoxi)~fenilamino] -8H-pirido(2, 3-d]
pirimidin-7-cna (Compuesto 176); punto de fusién > 195 °C
(dec):

(ttttttt) 8-Ciclopentil-5-metil-2-{4~{4-[2-(2H-1,2, 4~
triazol-3-sulfinil)-etil]-piperidin-1-il)-fenilamino}-8H-

pirido[2,3-d]pirimidin-7-ona (Compuesto 177);
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{(uuuuuuu) 8-Ciclopentil-5-metil-2-{4-{4-[2-(2H-1,2,4~-
triazol-3-sulfonil)-etil]-piperidin-1-il)-~fenilamino}-8H-
pirido [2,3-d]pirimidin-7-ona (Compuesto 178);

(vvvvvvy) 8-Ciclopentil-5-metil-~2-{4-{4~(2-(3H-1,2,3-
triazol-4-ilsulfanil}-etil]-piperidin-1-il)-fenilamino}-8H-
pirido([2, 3-d]pirimidin-7-ona (Compuesto 179);

(WWWWWWW) 8-Ciclopentil-5-metil~2-{4-(4-[2-(2KH-1,2, 4~
triazol-3-ilsulfanil)=-etil] -piperidin-1-il)-fenilamino}-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 180); punto de fusién
> 234-237 °C

(XXXXXXX) 8-Ciclopentil-5-metil-2-{4-{4~[2-(5-0x0-4,5~
dihidro-1,2,4-oxadiazol~3-il)-etil]-piperidin-1-il) -
fenilamino)}-BH-pirido[2, 3-d]pirimidin-7-ona (Compuesto 181):

(yyyyyyy! 8-Ciclopentil-5-metil-2-{4-[4-{2-0x0-2, 3~
dihidro-1,2, 3, 5-oxatiadiazol-4-il)-piperidin-1-il]-
fenilamino}-8H-pirido[2,3-dipirimidin-7-ona (Compuesto 182);

(zzzzzz2) 8-Ciclopentil-2-{4-(4-(2,2-dioxo-2, 3-dihidro-
1,2,3,5-oxatiadiazol-4-il)-piperidin-l1-il]-fenilamino} -5-
metil~8H-pirido(2,3-d]}pirimidin-7-ona (Compuesto 183);

(aaaaaaaa) B~Ciclopentil-5-metil-2-{4~[4-(1-0x0-2,5-
dihidro-1K-1,2,3,5-tiatriazol-4-il)-piperidin-1-il]-
fenilamino}-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 184);

{bbbbbbbb) 8-Ciclopentil-2-{4-[4-(I,1-dioxo-2,5-dihidro-~
1H-1,2,3,5-tiatriazol-4-il)-piperidin-l1-il]-fenilamino}-5-

metil-8H-pirido[2,3~d]pirimidin-7-ona {Compuesto 185);
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(cccececcee) N-{1-[4-~(8-Ciclopentil-5-metil-7-oxo-7,8-
dihidro-pirido([2,3-d]pirimidin-2-ilamino)-fenil]-piperidina-4-
carbonil}-metanesulfonamida (Compuestc 186);

(dddddddd) B-Ciclopentil-5-metil-2-{4-[3-(2H-1,2,4-
triazol-3-ilsulfanil)~-pirrolidin-1-il]-fenilamino}-8H-
pirido[2, 3-d]lpirimidin-7-ona (Compuesto 187);

{eeceecceee) 8-Ciclopentil-5-metil-2-{4-[3-(2H-1,2, 4-
triazol-3-sulfinil)-pirrolidin-i-ilj-fenilamino}-8H-
pirido({2,3-d] pirimidin-7-ona {Compuesto 188};

(Eff££££E) B-Ciclopentil-5-metil-2-{4-[3-(2H-1,2,4~-
triazol-3-sulfonil)-pirrolidin-l1-il)-fenilamino}-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 189);

(ggggagqgg) 8-Ciclopentil-5-metil-2-{4-(3-(3H-1,2, 3-
triazol-4-ilsulfanil)-pirrolidin-1-il)-fenilamino}-B8H-
pirido(2, 3-d]pirimidin-7- ona (Compuesto 1%0);

(hhhhhhhh) 8-Ciclopentil-5-metil-2-{4-[3-(5-ox0-4, 5-
dihidro-1,2,4-oxadiazol-3-il) -pirrolidin-1-il}-fenilamino}-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 191)};

(4- (3-hidroxipropil)piperidin-l1-il]-fenilamino}-8H-pirido(2, 3-
d] pirimidin-7-ona (Compuesto 192); punto de fusién > 180-184
°c

(33333333 8-Ciclopentil-5~etil-2- (4-piperazin~1-il-

fenilamino)-8H~pirido[2, 3-d]pirimidin-7-ona (Compuesto 193):;
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(kkkkkkkk) 8~Ciclopentil-5-etil-2-(4-piperazin-1-il-
fenilamino)-8H-pirido[2, 3-d]lpirimidin-7-ona (Compuesto 194);

(11111111) 8-(1-Metiletil)-5-etil-2-(4-piperazin-1-il-
fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 195);
punto de fusién > 235 °C (dec):

(mmmmmmmm) trifluoroacetato de 8-(l1-Metiletil)-5-etil-2-
(4-piperazin-l-il-fenilamino)-8H-pirido([2,3-d]pirimidin-~7-ona
(Compuesto 196);

(nnnnnnnn) 8-Ciclopentil-5~metil-2-[4- (3~
hidroxipirrolidin-1-il)fenilamino]-8H-pirido[2,3~d]lpirimidin-
7-cna (Compuesto 197); punto de fusién > 225-226 °C

(oooocooo) B-Ciclopentil-5-metil-2-[4-(4-acetilpiperazin-
l1-il) fenilamino]-8H-pirido[2,3~-d]pirimidin-7-ona (Compuesto
198} ;

{PPPPPPPP) 8-Ciclopentil~5-metil-6-fluoro-2-[4- (4~
acetilpiperidin-1-il)fenilamino]-8H-pirido({2,3-d]pirimidin-7-
cna {(Compuesto 199); punto de fusién > 267-269 °C

(agqqqqqqq) 8-Ciclopropil-5-metil-2-[4~- (4~
acetamidopiperidin-1-il) fenilamino]-8H-pirido[2, 3-d]pirimidin-
7-ona (Compuesto 200); punto de fusidn > 221 °C (dec);

(rrrrrrrr) hidrocloruro de B8-ciclopentil-5-metil-2-[4-
homopiperazin-1-il) fenilamino] -8H-pirido([2,3-d]pirimidin-7-

ona (Compuesto 202) pf >172 °C; (dec};
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(ssssssss) hidrocloruro de 8-Ciclopentil-5-metil-6-fluoro-
2[4-{homopiperazin-1-il) fenilamino]}-8H-pirido([2, 3-d]pirimidin-
7-ona (Compuesto 203); punto de fusidn > 192 °C (espuma)

(tttttttr) 8-Ciclopentil-5-metil-6-fluoro-2-[{4-(3, 3~
dimetil-4-acetilpiperazin-1-il)fenilamino]-8H-pirido[2, 3-d]
pirimidin-7-ona (Compuesto 204); punto de fusién > 200-204 °C

{(uuuuuuuu) B-Ciclopentil-5-metil-2-[4-(3, 3-dimetil-4-
acetilpiperazin-1-il)fenilamino]~8H-piridec[2, 3-d]pirimidin-7-
ona (Compuesto 205); punto de fusidédn > 192-196 °C

(vvvvvvvy) 8-Ciclopentil-5-metil-6-fluoro-2-[4-(4-
metilpiperazin-1-il)fenilamino]-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 206);

(WWWWWWWW) 8-Ciclopentil~5-metil-2-[4- (N~
metilacetamido) fenilamino] -8H-pirido(2, 3-d]pirimidin-7-ona
{(Compuesto 207); punto de fusién > 185-187 °C

(XXXAXXXKX) B-Ciclopentil-5-metil-2-{4-[2-(2-
hidroxietoxi)etilamino] fenilamino}-8H-piride[2, 3-d]pirimidin-
7- ona {(Compuesto 20B); punto de fusién > 122-126 °C

(YYYYYYYY) 8-Ciclopentil-5-metil-2-[4-(3-oxopiperazin~l-
il) fenilamino]-8H-pirido(2, 3-d]pirimidin-7~ona (Compuesto
209); punto de fusién > 235 °C (dec):

(zzzzzzZ?2) 8-Ciclopentil-5-metil-2-[4-{2-
metoxietoxi)fenilamino]-8H-pirido([2, 3-d]pirimidin-7-ona

(Compuesto 210)}; punto de fusién > 156-157 °C
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(aaaaaaaaa) 8-Ciclopentil-5-metil-2-(carbazol-3-il)amino-
8H-pirido[2,3-d]pirimidin~-7-cona (Compuesto 211):

(bbbbbbbbb) 8-Ciclopentil-5-metil-2-(isoindazol-5-
il)amino-8H-pirido[2, 3-d]pirimidin~7-ona {(Compuesto 212):

(ccececccee) 8-Ciclopentil-5-metil-2-(2-acetilbenzofuran-5-
il)amino-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 213);

(ddddddddd) 8-Ciclopentil-5-metil-2-[ (4-piperidin-1-
il)fenilamino]-8H-pirido[2,3-d}lpirimidin-7-ona {Compuesto
214);

(eeeceeecee) 8-Ciclopentil-5-metil-2-(2, 3-dimetilindol-5-
il)amino-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 215};

(EfEEEE£E£E) 8-Ciclopentil-5~metil-2-~[4-(3,5-metil-4R~-
aminometilpirrolidin-1-il) fenilamino]~8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 216);

(gaggggggqg) 8-Ciclopentil-5-metil-2-{4-[4-(2-
hidroxietil)piperazin-1-il)]fenilamino}~-8H-pirido([2, 3~d]
pirimidin-7-ona (Compuesto 217);

(hhhhhhhhh} 8-Ciclopentil-5~-metil-2-{4-[4-(3-
morfolinopropil)piperidin-1-il]fenilamino}-8H~pirido(2, 3-
d]pirimidin-7-ona (Compuesto 218);

(iiiiidiiii) 8-Ciclopentil-5-metil-2- (benzofuran-5-
il)amino-B8H-pirido(2,3-d]pirimidin-7-ona (Compuesto 219);

{i33jjiiji) 8-Ciclopentil-5-metil-2-(indol-5-il)amino-8H-

pirido{2,3-d]pirimidin-7-ona (Compuesto 220); y
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(kkkkkkkkk) 8-Ciclopentil-5-metil-2-(tionaften~5-il)amino-

8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 221).
EJEMPLO 13

Ensayos Bioldgicos

Muchos de los compuestos de la invencién se han evaluado
en ensayos estandar utilizados como rutina para medir la
inhibicién de las enzimas de cinasa que dependen de la ciclina
y otras cinasas de proteina de serina / treonina. Los ensayos

se realizaron de la siguiente manera:

Los ensayos de las enzimas Cdkl y Cdk2 para realizar las
determinaciones de ICsqg ¥ la evaluacién cinética se realizan de
la siguiente manera. Se utilizan placas filtro de 96
receptdculos (Millipore MADVN6550). El volumen total es de
0,1 mL de TRIS 20 mM (pH 7,4), NaCl 50 mM, ditiotreitol 1 mM,
MgCl, 10 mM, ATP 12 mM que contiene 0,25 pCi [*P] ATP, 20 ng
de enzima (Cdkl / ciclina E, Cdk2 / ciclina A, o Cdkl /
ciclina B), 1 pg de proteina de retinoblastoma, y discluciones
apropiadas del compuesto particular de la invencién. Todos los
componentes, con excepcién del ATP se agregan en los
receptédculos, y la placa se coloca en una mezcladora de placas

durante 2 minutos. Se inicia la reaccién por medio de la
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incorporacién de ([**P] ATP, y se incuba la placa a 25 °C
durante 15 minutos. Se termina la reaccién por medio de la
incorporacién de 0,1 mL de TCA al 20%. Se mantiene la placa a
4 °C durante por lo menos 1 hora para permitir que se
precipite el substrato. Los receptédculos se lavan, entonces,
cinco veces con 0,2 mL de TCA al 10%, y la incorporacién de %2p
se determina con un contador de placas beta (Wallac 1Inc.,

Gaithersburg, MD).

El ensayo de la enzima Cdk4 para la determinacidén de ICsp
y la evaluacién cinética se realiza de la siguiente manera.
Se wutilizan placas £filtro de 96 receptéculos (Millipore
MADVN6550) . El volumen total es de 0,1 mL de TRIS 20 mM
(tris[hidroximetil] aminometano) {pH 7,4), NaCl 50 mM,
ditiotreitol 1 mM, MgCl; 10 mM, ATP 25 uM que contiene 0,25 pCi
[3P) ATP, 20 ng Cdk4, 1 ng de proteina de retinoblastoma, y
disoluciones apropiadas del compuesto particular de 1la
invencién. Todos los componentes, con excepcién del ATP se
agregan en los receptédculos, y la placa se coloca en una
mezcladora de placas durante 2 minutos. Se inicia la reaccién
por medio de la incorporacién de [*?pP] ATP, y se incuba 1la
placa a 25 °C durante 15 minutos. Se termina la reaccién por
medio de la incorporacién de 0,1 mL de acido tricloroacético
(TCA) al 20%. Se mantiene la placa a 4 °C durante por 1lo

menos 1 hora para permitir que se precipite el substrato. Los
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receptaculos se lavan, entonces, cinco veces con 0,2 mlL de TCA
al 10%, y la incorporacién de 2P gse determina con un contador

de placas beta (Wallac Inc., Gaithersburg, MD).

Para los ensayos de la cinasa de tirosina del receptor de
PDGF (PDGFr) y del receptor de FGF (FGFr), se obtienen cAND de
longitud completa para las cinasas de tirosina del receptor
PDGF-Pp y FGFl humano (flg) de J. Escobedo, y se preparan como
se describié anteriormente (Escobedo et al., J. Biol. Chem.,
1988; 262: 1482 - 1487). Los cebadores de PCR se disefiaron
para amplificar un fragmento de ADN que codifica el dominio
intracelular de la c¢inasa de tirosina. El fragmento se
inserta en un vector de baculovirus, se cotransfecta con
ACMNPV ADN, y se aisla el virus recombinante. Se infectan
células SF9 de insecto con el virus para expresar la proteina

en exceso, Yy se usa el lisato de la célula para el ensayo.

Los ensayos de enzima PDGFr y FGFr se realizan en placas
de 96 receptéculos (100 pul / incubacién / receptélculo), y se
optimizan las condiciones para medir la incorporacién de 3P de
[y*?P] ATP en un substrato de copolimero de tirosina-glutamato.
En sintesis, para cada receptdculo se agregan 82,5 pL de
regulador de pH de incubaciébn que contiene Hepes 25 mM (pH
7,0), NaCl 150 mM, Triton X-100 al 0,1%, PMSF 0,2 mM, Naj;VO,

0,2 mM, MnCl; 10 mM, y 759 ug/mL de Poli (4:1) glutamato-
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tirosina sequido de 2,5 uL de inhibidor y 5 pL de lisato de la
enzima (7,5 ug/pL de FGFr o 6,0 pg/uL de PDGFr) para iniciar
la reaccidédn. Luego de una incubacién de 10 minutos a 25 °C,
se agregan 10 mL de [y*?P] ATP (0,4 uCi mias S0 pM de ATP) a
cada receptdculo, y se incuban 1las muestras durante un
adicional de 10 minutos a 25 °C. Se termina la reaccién por
medio de la incorporacién de 10 pL de acido triclorocacético al
30% (TCA) que contiene pirofosfato de sodio 20 mM y la
precipitacién del material en matas de fibra de vidrio
(Wallac). Se lavan los filtroa tres veces c¢on TCA al 15% que
contiene pirofosfato de sodio 100 mM, y Jla radiactividad
retenida en los filtros se cuenta en un lector Wallac 1250
Betaplate. Se define la actividad no especifica como
radiactividad retenida en los filtros luego de la incubacién
de las muestras s6lc con regqulador de pH (sin enzima). La
actividad enzimdtica especifica (enzima mds regqulador de pH)
se define como actividad total menos actividad no especifica.
La concentracién de un compuesto que inhibe la actividad
especifica en un 50% (ICsp) se determina sobre la base de la

curva de inhibicién.

El ensayo de la cinasa de proteina c-Src se realiza de la
siguiente manera. Se purifica la cinasa c-Src de los lisatos
celulares de insectos infectados con baculovirus con el uso de

un anticuerpo monoclonal antipéptido dirigido contra los
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aminodcidos N-terminales (aminodcidos 2-17) de c-Src. El
anticuerpo, enlazado en forma covalente a perlas de latex de
0,65 um, se agrega a una suspensién de regulador de pH de la
lisis celular del insecto de NaCl 150 mM, Tris 50 mM (pH 7,5},
DTT 1 mM, NP-40 al 1%, EGTA 2 mM, vanadato de sodio 1 mM, PMSF
l1 mM, 1 ug/ml. de cada una de leupeptina, pepstatina, vy
aprotinina, El lisato celular del insecto que contiene la
proteina c-Src se incuba con estas perlas durante 3 a 4 horas
a 4°C con rotacién. Al final de la incubacién del lisato, se
enjuagan las perlas tres veces en regulador de pH de lisis, se
suspenden nuevamente en regulador de pH de lisis que contiene
glicerol al 10%, y se congelan. Estas perlas de latex se
descongelan, se lavan tres veces en regulador de pH del ensayo
(Tris 40 mM (pH 7,5), 5 mM pg Cl;) y se suspenden en el mismo
requlador de pH. En una placa de 96 receptdculos de Millipore
con una base de membrana de polivinilidina de 0,65 um se
agregan los componentes de la reaccién: 10 pL de perlas de c-
Src, 10 pL 2,5 mg/mL de substrato poli GluTyr, 5 uM de ATP que
contiene 0,2 uCi de [*¥P] ATP, 5 pL de DMSO que contiene los
inhibidores o como solvente de control, y regqulador de pH para
hacer el volumen final de 125 ulL. Se inicia la reaccién a
temperatura ambiente por medio de la incorporacién de ATP y se
inactiva 10 minutos después por medio del agregade de 125 uL
de TCA al 30%, pirofosfato de sodio 0,1 M durante 5 minutos

sobre hielo. Luego se filtra la placa y se lavan los
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receptéculos con dos alicuotas de 250 mL de TCA al 15%,
pirofosfato 0,1 M. Luego se perforan los filtros, se cuentan
en un contador de cintilacién liquida, y se examinan los datos
para obtener la actividad de inhibicién en comparacién con un
inhibidor conocido como erbstatina. El método se describid en

Thompson et al., J. Med. Chem., 1994; 37: 598 - 609,

Los resultados de 1los ensayos que anteceden para 1los
diferentes compuestos representativos de 1la invencién se

presentan en la Tabla 1.



Tabla 1 (pigina 3de 3)
Gampuestn MP CYCKIB CYCK2A CYCK2E CYCK4 FGF CSRC T MEDIO
No. gredes C ICsp ICsp ICsp ICsp ICsp 1Cs5p HLM
- pM pM uM _pM uM pM min
229 225-226 (dec) 1.74 0.5465 0.725 0.015
232 244-247 . >5 6.31 >5 0.1605
236 188 (dec) 539 1.625 1.5 0.0155
238 197-200 >5 >5 >5 0.225
241 191:194 >5 >5 34 0423
245 147-149 >5 >5 >3 0375
246 238 (dec) >3 194 >5 1.05
250 246-248 >5 >5 >5 >5
251 >240 (dec) >5 6.52 4.7 027
NA =Dmponblu
207 185-187 >5 >5 >5 0.480
208 122-126 >5 >S5 ‘ >5 0.450
216 >130 (dec) >5 10.2
217 171-173 >5 >5 >5 0.035
218 178-181 8.12 >§ >S5 046 18.75 15.2
22 >5 29 >5 135 '
225 185-198 (dec) 1.865 0.4425 0.265 0.005
26 - 181 >5 285 3.65 0.17
27 200 >5 >5 >5 >5
228 >200 (dec) >5 1.33 205 0.02
NA = DATOS NO DISPONBES
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Las diferentes propiadades de las B-ciclopentil-5-metil-
2[ (4-piperazinilfenil)-amino]B-hidropiridino[2,3-d]piridin-7-
ona ( Compuesto 1), incluyendo 1Csp, la estabilidad, y la tasa

de depuracién, se muestran en la Tabla 2.

Compngks ~ 5-M@ ICsq (uM) TH 9 Depurcitn
~Cdkl/ Cdk2/ Cdk/ Cakd FGFr cSrc PDGFr HLM (mL/min/kg)
cieB  ciineA ctine E {min)
1 Yes >3 >3 >5  0.007 1.077 83 255(@m=2)
87 Yes >3 >3 > 0.15] 6.08
n Yes >1.7 >1.7  >5 0061 >S 80
79 Yes >5 >5 >5 0975 NA 34 8
152 Yes >1.7 491  >5 215 NA >0 4
Tabla 2

A partir de los resultados que se muestran en la Tabla 2,
resulta claro que el Compuesto 1 y otros compuestos de la
invencién inhiben la Cdk4 en forma especifica, y tiene un
efecto relativamente pequefio sobre Cdkl y Cdk2. Ademds, el
Compuesto 1 es relativamente mas estable, y se depura en una
tasa inferior, sl1 se compara con los compuestos del arte
previo. Estos resultados indican que el grupo metilo en 1la
posicién 5 confiere propiedades Gnicas sobre la
piridopirimidina y es una realizacién preferida. Compuestos
especialmente preferidos son el Compuesto 34, compuesto 35 y

compuesto 38.
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Ejemplos de Formulacidn

Como se detalld anteriormente, 1los compuestos de 1la
invencién normalmente se formularéan con excipientes,
diluyentes y portadores comunes para suministrar composiciones
que se adecuan para la administracién conveniente en los
mamiferos. Los siguientes ejemplos ilustran, de un modo
adicional, composiciones tipicas que se suministran en una

realizacién adicional de esta invencién.
EJEMPLO 14

Formulacién del Comprimido

Ingrediente Cantidad
Compuesto 12 50 mg
Lactosa 80 mg
Almidén de maiz (para mezclar) 10 mg
Almidén de maiz (para pasta) 8 mg
Estearato de magnesio (1%) 2 mg

150 mg

El compuesto 12 se mezcla con la lactosa y el almidédn de
maiz (para mezclar) y se mezclan para lograr la uniformidad

hasta obtener un polvo. El almidén de maiz (para pasta) se
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suspende en 6 mL de agua y se calienta con agitacién para
formar una pasta. Se agrega la pasta al polvo mezclado, y se
granula la mezcla. Se pasan los granulos humedos a través de
una malla dura No. B y se secan a 50 °C. Se lubrica la mezcla
con estearato de magnesio al 1% y se comprime para formar un
comprimido. Los comprimidos se administran a un paciente en
el orden de 1 a 4 por dia para prevencién y tratamiento de la

ateroesclerosis.
EJEMPLO 15
Solucidn parenteral

En una solucién de 700 mL de propilenglicol y 200 mL de
agua para inyeccibébn se agregan 20,0 g del compuesto 38. Se
agita la mezcla y el pH se ajusta hasta 5,5 con Acido
clorhidrico. Se ajusta el volumen hasta 1.000 mL con agua
para inyeccién. Se esteriliza 1la solucién, se 1llena en
ampollas de 5,0 mL, donde cada una contiene 2,0 mL (40 mg del
compuesto 38), y se sellan en nitrdgeno. La solucién se
administra por inyeccidén a un paciente que sufre de cancer y

que necesita tratamiento.

La invencién y el modo y los procesos para realizarla y

utilizarla, se describen ahora en términos completos, claros,
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concisos y exactos como para permitir a una persona con
experiencia en el arte al cual pertenece, realizarla vy
utilizarla. Se debe comprender que lo que antecede describe
las realizaciones preferidas de la presente invencién y que se
pueden realizar modificaciones sin alejarse del espiritu o del
alcance de la presente invencién, segiln se establece en las
reivindicaciones. Para seflalar de un modo particular vy
reivindicar de un modo distintivo el tema que se trata en la
invencién, 1las siguientes reivindicaciones concluyen esta

memoria descriptiva.



REIVINDICACIONES

1. Un compuesto de la férmula

y sus sales, ésteres, amidas y prodrogas aceptables para

uso farmacéutico, en los cuales:

R? es (a) hidrégeno;

(p) alquilo inferior, sustituido, en forma opcional

(c)

por uno, dos o tres grupos seleccionados en
forma independiente de: halégenc, hidroxi,
alcoxi inferior, amino, mono- o dialquilamino,
carboxi, alcoxicarbonilo, tiocalquilo, nitrilo,
arilo, hetercarilo, o un grupo carbociclico que
contiene de 3 a 7 elementos, hasta dos cuycs
elementos son, en forma opcional heterodtomos
seleccionados en forma independiente de
oxigeno, azufre, y nitrégeno; o

un grupo carbociclico que contiene de 3 a 7
elementos, hasta dos de cuyos elementos son en
forma opcional heteroéwgﬁcc o dc:{ en

TRADYCTOBA DFfcAr 1y 0
RES. Ny, Jllﬂlgllii Eﬁml 1 T

s

s
e
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forma independiente de oxigeno, azufre, vy
nitrégeno, donde el grupo carbociclico es
insustituido o sustituido con uno, dos o tres
grupcs seleccionados, en forma independiente,
de haldégeno, hidroxi, alquilo inferior, alcoxi
inferior, amino, mono- o© dialquilamino, arilo,

y heteroarilo;

R3 es hidrégeno, alquilo inferior, alcoxi inferior,

halégeno, trifluorometilo, alquinilo inferior,
alquenilo inferior, nitrilo, nitro, -COR!, -
CO,RY, -CONR'R®, CONOR®, -SO.NR'RS, -S0.R!,

I

RY,

-SO3RY, P(0) (OR") (OR®), o -NR'R%;

Y es N o CR";

R’ es alquilo inferior, haloalquilo, o arilo;

X

Y

Z son, en forma independiente hidrégeno,
halégeno, alquilo inferior, alcoxi inferior,
trifluorometilo, hidroxi, nitrilo, nitro, -
NR'RS, -N(O)R‘R®, -NR'R'R®W, -SR*, -C(O)R', -CO;R',
-CONR'R®, -SO;NR'RY, -S0,RY, -SOsRY,
P(0) (OR') (OR®), -T(CH2)mQR', -C{0O)T(CH;)mQR!, o -

NR‘C (0) T (CHz) mQRY;

mes 1l - 6;

n es 0-6;

&;’""“”4@&&[;4[7“4(3

I
T es O, S, NR‘ , N (0) R‘ , NR‘RSW, gWMﬁ%‘"[‘I#EE& FRARCES -zﬂﬁlll

6194 4o 173

——
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Q es 0, S, NR‘, N(O)R', NR'‘RW, CO;, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido «con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
amincalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
o mono o dialquilamino;

R’ es NR'R®, N(O)R'R®, NR'RSRW, OH, OR', SR, halo,
COR', (C2)nRY, CO.R', CONR'R’, C(O)}NR*SO;R?,
S(0)RY, sOzR', SO.NR'R®, SO’R!, (Cz)nP(0) (ORY),,
NR' SO.R%, aldehido, nitrilo, nitro, alquilo,
alcoxialgquilo, T (C2) mQR®, C(0) T (C2)mQR??,
NRC (0) T (C2)mQR®, o T(C;)mCOzR%;

T es 0, 8, -NR*;-N(O)R'; -NR'R°W; o-CR'R%; y

Q es 0,5,-NR?, -N(O)R?, -NR°R'W; -(CH,),S(0).R',

- (CHz2) n—heteroaril, -O{CHz) n—heterocaril, -
(CHz) iC (O)NR'R®, © i
-0 (CHz) nC (0) ORY; %ﬁmﬁﬁfﬁ

28 Jeiad,
RES. W JUSTIC g s PARDL

-'ﬁ-__-_.__'-l--_..
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W es un anion;

R' y RY son en forma independiente hidrégeno, alquilo
inferior, alquenilo inferior, alquinilo
inferior, (CH2})nAr, arilalquilo, arilo,
heteroarilo, heterocarilalquilo, <cicloalquilo,
heterocicloalquilo, o hetercarilo, o R4 y RS
junto con el nitrégeno al cual estadn unidos
forman un anillo carbociclico que contiene de 3
a 8 elementos, hasta cuatro de cuyos elementos
son, en forma opcional, grupos carbonilo o
heterocatomos seleccionados, en forma
independiente, de oxigeno, azufre, S(0), S(0)z,
Y nitrégeno, donde el grupo carbociclico es

insustituido o sustituido con uno, dos, tres o

cuatro grupos seleccionados, en forma
independiente, de halégeno, hidroxi,
hidroxialquilo, alquilo inferior, alcoxi

inferior, alcoxicarbonilo, alquilocarbonilo,
alquilcarbeonilamino, aminecalquilo,
aminoalquilcarbonilo, trifluorometilo,
trifluorometilalquilo,

trifluorometilalguilaminocalquilo, amino, mono-~
o dialquilamino, N-hidroxiacetamido, arilo,
heteroarilo, carboxialquilo, NRSO,R'?,

a[ﬂrmndq .
C(O)NR’r®,  NR’c(0)R .mmmm&?ﬁ;;f{ @m:SOzRS,

RES. B4, JUSTICIA 8584 dg 1070

z/ 4
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(CH2)nS (O) nRY, (CHz) n-heteroarilo, O (CHz2) n-
heteroarilo, (CHz)aC(O)NR'R®, O(CHz2),C(0)OR*;

y R', en forma adicional, puede ser alquilo inferior
insustituido o sustituido con uno, dos o tres
grupos seleccionados, en forma independiente,
de halégeno, 5~oxo-4, 5-dihidro-1H-1,2,4-
triazol-3-il-sulfanil, 5-oxo0-4, 5-dihidro-1H-
1,2,4-triazol-3-ilsulfinil, 5-oxo-4, 5-dihidro-
1H-1,2,4-triazol-3~il-sulfonil, (o] un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional, heteroatomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituide o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidrexialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N- -
hidroxiacetamida, trifluorometilalquilo, amino,
o mono- o dialquilamino; o

y siempre que Y sea CR’, es parte de la parte de la

estructura. Clemencia Paredes gqmﬁ

BA OFICIAL INGEES- FAANCES - ESMEOL
Tlllllllﬂnl%’- MIN. JUSTICIR 6594 40 1978

. S
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R’
donde R’ y 2 se definen anteriormente o pueden

tomarse conjuntamente con los carburos a los cuales

se adjuntan para formar

B, 7 il B 1
T R o
10
R
r10 R0 ri
donde:

G y J son independientemente CHz, NH 6 O;

B es NH, S, CHa, 6 O;

Des C o N, siempre vy cuando R sea nada cuando D es
N; ¥y

R™® y R! son, en forma independiente, hidrégeno,
halégeno, alquilo inferior, alcoxi inferior, o

alquilcarbonilo.

Clemengia Paredes T aJa,

TRADUCTORA BRICIAL INGLES- FRANEE
RES. MIN. JUSTICIA BG4 do If?lm“.l

Un compuesto de la Férmula II (i*;k




y sus sales, ésteres, amidas y prodrogas aceptables para uso
farmacéuticeo, en los cuales:

R3 es hidrdégeno, alquilo inferior, alcoxi inferior,
halégeno, trifluorometilo, alquinilo inferior,
alquenilo inferior, nitrilo, nitro, -COR!, -
co;R*, -CONR'R®, CONOR®, -SO;NR'R®, -SO.R‘,

-
-S03R*, P(0) (OR') (OR®), o -NR'R’;

Y es N o CR';

X y 2 son, en forma independiente hidrégeno,
halédgeno, alquilo inferior, alcoxi inferior,
trifluorometilo, hidroxi, nitrilo, nitro, -
NR'R’, -N(O)R'R’, -NR'R°R%W, -SR!, -C(O)R', -COsR',
~CONR'R®, -SO,NR'R?, -SO:RY, -SO3R!,

P{0) (OR*) (OR®), -T(CH;)mQR', -C{O)T(CH2)mQR', o -

NRYC (0) T (CHz) mQR®;
a&mmda, .‘7-) D rada

€ mwmmmmmm&

n es 0-6;

e ——
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T es 0, S, NR', N(O)R', NR'R®W, o CR'R®-

Q es 0, S, NR' N(O)R', NR'‘R®W, CO;, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupoe carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
o mono o dialquilamino;

R’ es NR'R’, N(O)R'R’, NR'R°R™W, OH, OR', sSR!, halo,
COR*, (CH2)nR*, CO,R', CONR'R®, C(O)NR'SO.R%,
S(O)RY, SO.R', SO.NR'R®, SO;R', (CHz)nP(O) (OR"),,
NR' SO;R%, aldehido, nitrilo, nitro, alquilo,
alcoxialquilo, T {C2) mQR?, C (0) T (CHz) mQR®,
NR*C(0) T (CH2)mQR'®, o T(CH2)mCOR*;

T es O, S, -NR*, -N(O)R',- NR'R°W, 6 -CR‘R%; y

Q es 0,S, -NR®, -N(O)R® 6 -NR°R!°W, - (CH3)aS(0)aR",

- (CHz) n—heteroarilo, -0 (CHyf5-heteroarilo, - (CHz2)n
in5 L MW@W:I.E‘:‘{” an‘é‘
C(Q)NR'R%, BES. NIN. Josigyy snﬂ‘;!ﬁfs’,"mm

Sy

S ——
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-0 (CHz) nC (0) OR*;
un anién;
R* son en forma independiente hidrégeno, alquilo
inferior, alquenilo inferior, alquinilo
inferior, (CHz) nAr, arilalquilo, arilo,
heteroarilo, heteroarilalquilo, cicloalquilo,
heterocicloalquilo, o heteroarilo, o R4 y RS
junto con el nitrdégeno al cual estdn unidos
forman un anillo carbociclico que contiene de 3
a B elementos, hasta cuatro de cuyos elementos
son, en forma opcional, grupos carbonilo o
heteroatomos seleccionados, en forma
independiente, de oxigeno, azufre, S(0), S(O)a,
y nitrédgeno, donde el grupo carbociclico es

insustituido o sustituido con uno, dos, tres o

cuatro grupos seleccionados, en forma
independiente, de haldégeno, hidroxi,
hidroxialgquilo, alquile inferior, alcoxi

inferior, alcoxicarbonilo, alquilocarbonilo,
alquilcarbonilamino, aminoalquilo,
aminoalquilcarbonilo, trifluorometilg,
trifluorometilalquilec,

trifluorometilalquilaminoalquilo, amino, mono-
© dialquilamino, N-hidroxiacetamido, arilo,

10

heteroarilo, carboxiﬁﬂlﬂﬂliﬂiﬂmmm :
e 5 .
RES. MD. JosTieia nﬁﬂ'ﬂ lils?lm‘m

——-'.______________

——————
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c(0)NR*R'®, NR’C(O)R', C(O)OR?, C(O)NR'SO.R®,
(CH2) S (O) nRY, (CHz2) n-heteroarilo, O(CH2) n-
heteroarilo, (CH2)aC{(O)NR'R?®, O(CH,).C{(0)OR*;

un alquil menor, haloalquilo, ¢ arilo;

en forma adicional, puede ser alquilo inferior
insustituido ¢ sustituido con uno, dos o tres
grupos seleccionados, en forma independiente,
de halégeno, 5-ox0-4, 5~dihidro-1H-1, 2, 4~
triazol-3-il-sulfanil, 5-ox0-4,5-dihidro-1H-
1,2,4-triazol-3-ilsulfinil, 5-oxo0-4,5-dihidro-
14H-1,2,4-triazol=-3-il=-sulfonil, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional, heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con  uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalgquilo, amino,

o mono- ¢ dialquilamino;

Clemenata Pavedes Tejads

y cuando Y es CR’, es parte diAblcaipraiummmt . s

RES. MIN_ JUSTICIA §904 40 1878

———
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R’

donde R’ y 2 son como se los definié con
anterioridad, o pueden unirse con los atomos de

carbono a los cuales estidn unidos para formar

M AN AAAAAN
b
B\T/ . i Rl o
R10 r10 R10 ril
donde:

G y J son, en forma independiente CHz, NH u O;

B es NH, S, CHa, u O;

D es C o N, siempre gue R no sea nada cuando D es
N; y

R¥Y y RY gson, en forma independiente, hidrégeno,
halégeno, alquilo inferior, alcoxi inferior, o

alquilcarbonilo. a Fherdles T,
a £
TRADUCTOAA OFiCIAL IUGLES- FRANCES. KSmdy

BES. MiN. Jﬂﬂlti 8634 de 1378

= 1
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3. Un compuesto de la Férmula III
Cﬂi3
3
R
3
77 X H*N N” 0 m

y sus sales, ésteres, amidas y prodrogas aceptables para uso
farmacéutico, en los cuales:

R3 es hidrégeno, alquilo inferior, alcoxi inferior,
halégeno, trifluorometilo, alquinilo inferior,
alquenilo inferior, nitrilo, nitro, -COR', -
CO,R!, -CONR'R?, CONOR®, -SO,NR'R®, -SO,R*,

*,
-S0;R*, P(0) (OR!) {OR®%), o -NR'R%;

Y es N o CR;

X y Z son, en forma independiente hidrégeno,
halégeno, a;quilo inferior, alcoxi inferior,
trifluvorometilo, hidroxi, nitrilo, nitro, -
NR'R®, -N(O)R'R®, -NR®R°R®W, -SR', -C(O)R‘, -CO.R‘,
-CONR'R®, -SO,NR*R?, -S0.R", -50sR*,

P(0) (OR*) (OR®), ~-T(CHz)mQR*, -C(O)T(CH;)mQR*, o -

sz:mzn.aia _q-)a'r.uf U mﬂz
NR*C (0) T (CH2) mQR?; TRADU .
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mes 1l - 6;

n es 0-6; ‘

T es 0, S, NR', N(O)R!, NR'R°W, o CR'R’-

Q es O, S, NR' N(O)R', NR'R°W, CO;, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquile, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
© mono ¢ dialquilamino;

R’ es NRR’, N(O)R'R%, NR'R°RW, OH, OR', SR!, halo,
COR!, (CHz)nR*, COsR', CONR'R®, C(O)NR'SOR?,
S(0)R', SO.R', SO.NR'R%, SO°R%, (CHz)nP(0) (OR),,
NR' SO,R5, aldehido, nitrilo, nitro, alquilo,
alcoxialquilo, T (CHz) mQR*Y, C(0) T (CHz)mQR?,
NR'C (0) T (CH2)mQR®, o T (CHz)mCOzR*;

T es 0,S,-NR', -N(O)R*, -NR'R*W; 6, -CR'R®; y

Tejada
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- (CH;) n-heterocarilo, -0 {CHz) n-heteroarilo, -
(CH2) nC (O) NR'R?;

~0 (CHz) oC (O) OR*;

W es un anién;

R* y R’ son en forma independiente hidrégeno, alquilo
inferior, alquenilo inferior, alguinilo
inferior, (CHz2) nAr, arilalquilo, arilo,
heteroarilo, heteroarilalquilo, cicloalquilo,
heterocicloalquilo, o© heterocarilo, o R4 y RS
junto con el nitrégeno al cual estan unidos
forman un anillo carbociclico que contiene de 3
a B elementos, hasta cuatro de cuyos elementos
son, en forma opcional, grupos carbonilo o
heteroadtomos seleccionados, en forma
independiente, de oxigeno, azufre, S(0), S(0)a,
y nitrégeno, donde el grupo carbociclico es

insustituido o sustituido con uno, dos, tres o

cuatro grupos seleccionados, en forma
independiente, de halégeno, hidroxi,
hidroxialquilo, alquilo inferior, alcoxi

inferior, alcoxicarbonilo, alquilocarbonilo,
alquilcarbonilamino, aminoalquilo,
trifluorometilo, trifluorometilalquilo,

trifluorometilalquilaminocalquilo, amino, mono-

o dialquilamino, N—hiégﬂﬁﬁ%ﬁ%mg%ﬁ@lo ’
RES.HHE.JOSTICIA Cosb g 13 0"

.
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heteroarilo, carboxialquilo, NRSO;R!,
c(0)NR*R', NR’C(O)R', C(0)OR?’, C(O)NR'so:R',
(CH2) nS (0) nR?, (CHz2) n-heteroarilo, O (CHz) n-
heteroarilo, (CHz).C{O)NR'R®, O(CH2)nC{(0)OR*;
en forma adicioconal, puede ser alquilo inferior
insustituido o sustituide con uno, dos o tres
grupos seleccionados, en forma independiente,
de halégeno, 5-oxo-4,5-dihidro-1H-1,2,4-
triazol-3-il-sulfanil, 5-ox0-4, 5-dihidro-1H~-
1,2,4-triazol~3-ilsulfinil, 5-oxo0-4, 5-dihidro-
1H-1,2,4-triazol-3-il-sulfonil, © un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementcs son, en forma
opcional, heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrdgeno,
donde el grupo carbociclico es insustituido o
sustituide <con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-

hidroxiacetamida, trifluorometilalquilo, amino,

O mono- © dialquilaminoyﬁ_ ia Paredes “Teiada
NSO a
T:.4JUCTRBA BRICIA IBG FIAIEES-EHIBL
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donde R’ y 2 son como se los definié con
anterioridad, o pueden unirse con los atomos de carbono a los

cuales estan unidos para formar

donde:
AAAAAA YWV AAAAAA
B, ~ 11 B J
\? R R'l ]
RIO

ril

G y J son, en forma independiente CH;, NH u O;

B es NH, S, CHz, u 0O;

D es C o N, siempre que R!° no sea nada cuando D es
N;

R® es alquilo, haloalquilo o arilo inferior;

R yv R son, en forma independiente, hidrégeno,
halégeno, alquilo inferior, alcoxi inferior, o

alquilcarbonilo.

4. Un compuesto de la Férmula IV:

X Hs rcn’n%ﬁlmn Fanedes &
lmunmsus
N R? fe i ss%?ﬂ:mm
Z N N~ 0 v
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y sus sales, ésteres, amidas y prodrogas aceptables para uso
farmacéutico, en los cuales:
donde:

R? es hidrégeno, alguilo inferior, alcoxi inferior,
halégeno, trifluorometilo, alquinilo inferior,
alquenilo inferior, nitrilo, nitro, -CORY, -
Co:R', -CONR'R®, CONROR®, -SONR'R®, -SO.RY,

o,
-SOsR*, P(0) (OR*) (OR®), o -NR'R%;

Y es N o CR";

X y 2 son, en forma independiente hidrégeno,
halégeno, alquilo inferior, alcoxi inferior,
trifluorometilo, hidroxi, nitrilo, nitro, -
NR'R®, -N(O)R'R®, -NR'R°R®W, -~SR®, -C(O)R*, -CO:R‘,
~CONR‘R?, ~SO,NR'R?, -SO;RY, -SOsRY,
P(0) (OR‘) (OR®), -T(CHz)mQR', -C(O)T(CHz)mQR', o -
NRC (0) T (CHz) mQRS;

mes 1l - 6;

n es 0-6;

T es O, S, NR*, N{(O)R!, NR'R’W, o CRR®-

Q es 0, S, NR' WN(O)R', NR'R®™W, CO0, o un grupo
carbociclico gue contiene de 3 a 7 elementos,

hasta cuatro de cuyos elementos son, en forma

P [
opcional heteroitomos gﬂquEWmm é;%hﬂbrma
5. MHL JUSTICA g g oy P
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independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminoalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
o mono o dialquilamino;

R’ es NR'R%, N(O)R‘R®, NR'R°R®X, OH, OR*, SR, halo,
COR',  (CHz)aR*, CO,R*, CONR'R’, C(O)NR'SO.R®,
S(O)RY, SO;R', SO.NR'R®, SO;RY, (CH2).P(0) (OR'),
NRYs0,R®>, aldehido, nitrilo, nitro, alquilo,
alcoxialquilo, T (CH2) sQR?, C(O) T (CHz) aQR?,
NR’C (0) T (CHz)n QR'™, o T(CH2)aCOzR*;

T es 0,5, -NR',~-N(O)RY, -NR'R®W, o -CR'R®; y

Q es 0,8, -NR?, -N(O)R? o -NR?R'®W, - (CH2) ,S (0) ,R?,

- (CHz) n-heterocarilo, ~0 (CHz) p~hetercarilo, -
(CH2) nC (O) NR*R?,

-0 (CHz) oC (0) ORY;

W es un anion;

R' y R® son en forma independiente hidrégeno, alquilo

inferior, alguenilo inferior, alquinilo

inferior, (CHz) nAr, %ﬁﬁ%ﬁinggﬁﬁilo,

FiA
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heteroarilo, heteroarilalquilo, <cicloalquilo,
heterocicloalquilo, o hetercarilo, o R4 y RS
junto con el nitrégeno al cual estédn adheridos
forman un anillo carbociclico que contiene de 3
a B elementos, hasta cuatro de cuyos elementos
son, en forma opcional, grupos carbonilo o
hetero&tomos seleccionados, en forma
independiente, de oxigeno, azufre, S(O), S(0O)z,
y nitrégeno, donde el grupo carbociclico es

insustituido o sustituido con uno, dos, tres o

cuatro grupos seleccionados, en forma
independiente, de halégeno, hidroxi,
hidroxialquilo, alquilo inferior, alcoxi

inferior, alcoxicarbonilo, alquilocarbonilo,
alguilcarbonilamino, aminoalquilo,
aminoalquilcarbonilo, trifluorometilo,
trifluorometilalquilo,

trifluorometilalquilaminoalquilo, amino, mono-

o dialquilamino, N-hidroxiacetamido, arilo,

hetercarilo, carboxialquilo, NR?SO,R?°,
C (O} NRR2O, NRIC (0) R, C (0) NRYSO,R?,
(CHa) nS {(O) nRY, (CH,)} n-heteroarilo, O (CHz)n-

heteroarilo, (CHz)aC(O)NRR®, O(CHz),C(O)OR%;

en forma adicional, puede ser alquilo inferior

la F .
insustituido o sustituddoingemy au,J g’fﬁe’a tres

WEER: i
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grupos seleccionados, en forma independiente,
de halégeno, 5-ox0-4,5-dihidro~1H-1,2, 4-
triazol-3-il-sulfanil, 5-ox0-4, 5-dihidro-1H-
1,2,4-triazol-3-ilsulfinil, 5-oxo0-4, 5-dihidro-
1H-1,2,4-triazol-3-il~sulfonil, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elementos son, en forma
opcional, heterodtomos seleccionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminocalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
o mono- o dialquilamino;

y cuando Y es CR’, es parte de la estructura

>

7
R 7
%&@““é’dga&
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donde R’ y Z son como se los definié con
anterioridad, o pueden unirse con los &tomos de

carbono a los cuales estédn unidos para formar

Fa' s 4 a A AAAANA PN
B, £ 11 B G J
.]T R R}l o. ’gzzzzé
10
R R10 r10 rl!
donde:

G y J son, en forma independiente CHz, NH u O;
B es NH, S, CHz, u O;
D es C o N, siempre que R no sea nada cuando D es
N;
R® es alquilo, haloalquilo o arilo inferior:
R? y R!? son, en forma independiente, hidrégeno, halégeno,

alquilo inferior, alcoxi inferior, o alquilcarbonilo.

5. Un compuesto de acuerdo con la Reivindicacion 1 donde X es

hidrégeno, cloro o fluoro.

6. Un compuesto de acuerdo con la reivindicacién 1

caracterizado porque Y es CR’™

é&mma[a Paredes Tejad,
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Un compuesto de acuerdo con la Reivindicacién 1 que se

selecciona del siguiente grupo:

(a) 8-Ciclopentil-5-metil-2-(4-piperazin-1-il-
fenilamino)-8H-pirido{2, 3-d]Jpirimidin~7-ona (Compuesto
1); pf >215°C(dec)

{b) 8-(1-Metiletil)-5-metil-2-(4-piperazin-1-il-
fenilamino)-8H-pirido[2, 3~d]pirimidin-7-ona {(Compuesto
2); pf >235°C(dec);

(c) B-Ciclopentil-5-metil-2-(4-fluoro-3-
metilfenilamino)~8H-pirido[2, 3~d]pirimidin-7-ona
(Compuesto 3);

(d) B-(1-Metiletil)-5-metil-2-(4-fluoro-3-
metilfenilamino)~-B8H-pirido[2,3~-d]pirimidin-7-ona
(Compuesto 4);

(e) 8-Ciclohexil-5-metil-2-(4-fluoro-3-
metilfenilamino)~8H-pirido(2, 3~d]pirimidin-7~ona
(Compuesto 5);

(f) 8-Ciclohexil-5-metil-2-[4-{4-
propanoilpiperazin]-il) fenilamino)-B8H-piride[2, 3-
dlpirimidin-7-ona (Compuesto 6);

(g} 8-Ciclopentil-5-metil-2-[4-(4-
propanoilpiperazin]-il) fenilamino]-8R-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 7); pf 235 -237°C;

Poarecea D:/'aafa
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(h) 8-(1-Metiletil)-5-metil-2-[4-(4~
propanoilpiperazin]-il) fenilamino]-8H-pirido[2, 3-

d]pirimidin-7-ona {Compuesto 8):

(i) 8-Ciclohexil-5~metil-2-(4-piperazin-1-il-
fenilanlino)-8H-pirido[2,3-d]lpirimidin-7-ona (Compuesto
9);

(j) 8-Ciclopentil-5-metil-2-(4-piridilfenilamino)-
BH-

pirido [2,3-d]pirimidin-7-ona (Compuesto 10),

(k) 8-(1-Metiletil)-5-metil-2-(4-
piridilfenilamino)-8H-

pirido[2,3-d]pirimidin-7-ona (Compuesto 11);

(1) 8-Ciclopentil-5-metil-2-[4~(3-
aminopirrolidinil)-

fenilamino]-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 12); mp>195°C(dec);

{m) 8- (1-Metiletil)~-5-metil-2-[4-(3-
aminopirrolidinil)-

fenilamino]-8H-pirido[2,3~d]pirimidin~7-ona
(Compuesto 13); pf 227-229°C;

(n) N-(1-{4~[(B-ciclopentil-5-metil-7-oxo (8-
hidropiridino-

[2,3-d]pirimidin-2-il)}amino]fenilpirrolidin-3-il}-

3,3-dimetilbutanamida (Compuesto {4):;

Clemencia Pavedes Tejada
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(o) N-(1-{4-[ (5-metil-8-(l-metiletil)-7-oxo(B-
hidropiridinec [2,3-d]pirimidin-2-
il))amino] fenil)pirrolidin-3-il)-3, 3-dimetilbutanamida
{Compuesto 15);

(p) B8-Ciclopentil-5-metil-2-(3-cloro-4-piperazin-1-
il-fenilamino) -8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 16); mp>234-237°C;

(q) B-Ciclohexil-5-metil-2-(3-cloro-4-piperazin-1-
il-fenilamino)-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto
17);

(r) 8-(1-Metiletil)-5-metil-2-(3-cloro-4-piperazin-
l1-il-fenilamino)~BH-pirido[2, 3-d}pirimidin-7-ona
(Compuesto 18);

(8) B-Ciclopentil=-6-fluoro-5-metil-2-(3-cloro-4-
piperazin-l-il-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-
ona (Compuesto 189);

(t) 8-Ciclohexil-6-fluoro-5-metil-2-(3-cloro-4-
piperazin-1-il-fenilamino)-8H-pirido{2, 3-d]pirimidin-7-
ona (Compuesto 21);

(u} B~ (1-Metiletil)-6-fluoro-5-metil-2-(3-cloro-4-
piperazin -l-il-fenilamino)-8H-pirido(2, 3-d)pirimidin-7-
ona (Compuesto 20);

{v) B-Ciclopentil-5-metil-2-(3-cloro-4-morfolin—-4-~

il-fenilamino)-8H-pirido[2, 3-d]lpirimidin-7-ona (Compuesto

22) ; Clemenain Paredrs Tejoda

TEATUCTOSA BFICIALIHGLES. FRANCES - ESPAROL
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(w) 8-(1l-Metiletil)-5-metil-2-(3-cloro-4-morfolin-4-

il-fenilamino)-8H-pirido[2,3-d]lpirimidin-7-ona (Compuesto

23);

(x) 8-Ciclohexil-5-metil-2-(3-cloro-4-morfolin-4-il-
fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
24);

(y) 2-({3-cloro-4-[4-(3-morfolin-4-
ilpropil)piperidil]-fenil}amino)-8-ciclopentil-5-metil-8-

hidropiridino[2,3-d] pirimidin-7-ona (Compuesto 25);:

(z) 2-{{3-cloro-4-[4-(3-morfolin-4-
ilpropil)piperidil]-fenil} amino)-8-(l-metiletil)-5-
metil-8-hidropiridino(2,3-d]-pirimidin-7-ona (Compuesto
26);

(aa) 2-({3-cloro-4-[4-(3-morfolin-4-

ilpropil)piperidil]-fenil}amino)-8-ciclohexil-5-metil-8-
hidropiridino[2, 3-d]pirimidin-7-ona (Compuesto 27);

{bb})2-({3-cloro~4-[4-(3-
piperazinilpropil)piperidil]fenil}-amino)-8~ciclopentil-
6-fluoro-5-metil-8~hidropiridino(2, 3-d]pirimidin-7-ona
(Compuesto 28):

(cc) 2-{{3-cloro-4-[4-(3-
piperazinilpropil)piperidil)-fenil} amino)-8-{1-
metiletil)-6-fluoro-5-metil-B8-hidropiridino-{2, 3-
d]pirimidin-7-ona (Compuesto 29);

" -mensia Paredea g:laJa
v bt iiCA DFICLAL INGLES- FRANCES - ESPRROL
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(ad) 2-({3-cloro-4-[4-(3-
piperazinilpropil)piperidil]-fenil}amino)-8-ciclohexil-6-
fluoro-5-metil-8-hidropiridino-{2, 3-dlpirimidin-7-ona
(Compuesto 30); mp>80°C (dec);

(ee) 2-({3-cloro-4-[4-(3-
piperazinilpropil)piperidil]-fenil}amino)-8-ciclopentil-
5-metil-B8-hidropiridineo[2, 3-d]pirimidin-7-ona (Compuesto
31);

(££) 2-({3-cloro-4-[4-(3-
piperazinilpropil)piperidil]-fenil}amino)-8-(1-
metiletil)~-5-metil-8-hidropiridino-{2,3-dlpirimidin-7-ona
(Compuesto 32);

(gg) 2-{{3-cloro-4-[4-(3-
piperazinilpropil)piperidil]-fenil}amino)-8~ciclohexil-5-
metil-8-hidropiridino[2, 3-d]pirimidin-7-ona (Compuesto
33);

(gg2) trifluoroacetato de 8-Ciclopentil-2-
(4- (piperazin-1-il)~-fenilamino]~6-fluoro-5-metil-8H-
pirido[2, 3-d]pirimidin-7-ona (Compuesto 34);mp>254-255°C;

{gg3) trifluorcacetato de 8-Ciclopentil-2-[4-
(piperazin-1-il)-fenilamino]}-6-bromo~5-metil-8H-
pirido[?,3-d]pirimidin-7-ona (Compuesto 35); mmp>200°C;

(hh) Clorhidrato de 8-Ciclopentil-2-[4-(3,5-dimetil-
piperazin-l-~il)-fenilamino]-6-fluoro-5-metil-8H-
pirido[2, 3-d]pirimidin-7-ona (Compuesto 36); mp>220°C;

' r2emaia SFavedes T ‘ada
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(ii) B-Ciclopentil-2-(3-fluoro-4-piperazin-1-il-
fenilamino) -5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 37);

(ijj) clorhidrato de 6-Bromo-8-ciclopentil-2-[4-(3,5-
dimetil-piperazin-1l1-il)-fenilamino]-5-metil-BH-
pirido[2,3~d]pirimidin-7-ona (Compuesto 38); mp>250°C;

(kk) 8-Ciclopentil-6-fluoro-2-(3~fluoro-4-piperazin-
l1-il-fenilamino)-5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 38);

(11) 6-Bromo-8-ciclopentil-2-(3-fluoro-4-piperazin-
l-il-fenilamino}-5-metil-8H-pirido(2,3-d]pirimidin-7-ona
(Compuesto 40);

(mm) B-Ciclopentil-2-[4-(3, 5-dimetil-piperazin-1-
il)-fenilamino] -5-metil-8H-pirido[2, 3-d]lpirimidin-7-ona
(Compuesto 41);

(nn) 2-(3-Cloro-4-piperazin-l1-il-fenilamino)-8-
ciclopentil-5-metil-BH-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 42);

(oo0) 2-{3-Cloro-4-piperazin-l1-il-fenilamino)-8-
ciclopentil-6-fluoro-5-metil-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 43);

(pp) 6-Bromo-2-(3~¢cloro-4-piperazin-1-il-
fenilamitio)-B8~ciclopentil-5-metil-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 44);

a&mma:a @auJu r.j:l'u{a
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(qq) trifluoroacetato de 8-Ciclopentil-5-metil-2-(4-
morfolin-4-il-fenilamino)~8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 45); pf 227-223°;

(rr) 8-Ciclopentil-~6-fluoro-5-metil-~2-(4-
morfolin-4-il-fenilamino)-8H-pirido[2, 3-d)pirimidin-7-ona
(Compuesto 46);

(ss) 6-Bromo-8-ciclopentil-5-metil-2-(4-
morfolin-4-il-fenilamino}-8H-pirido[2, 3-d]}pirimidin-7-ona
(Compuesto 47);

(tt) 8-Ciclopentil-2-(3-fluoro-4-morfolin-4-il-
fenilamino)-5-metil-8H-pirido([2,3-d]pirimidin-7-ona
(Compuesto 48);

{uu} 8-Ciclopentil-é6-fluoro-2-(3-fluoro-4-
morfolin-4-il-fenilamino)-5-metil-8H-pirido(2, 3-
d]lpirimidin-7-ona (Compuesto 49);

(vv) 6-Bromo-8-ciclopentil-2-(3-fluoro-4-
morfolin-4-il-fenilamino)-5-metil-BH-pirido(2, 3~
dijpirimidin-7-ona (Compuesto 50);

(ww) 2-(3~-Cloro-4-morfolin-4-il-fenilamino)-8-
ciclopentil-5-metil-8H-pirido[2,3~d]pirimidin-7-ona
(Compuesto 51);

(xx) 2-(3-Cloro-4-morfolin-4-il-fenilamino)-8-
ciclopentil-6-fluoro~-5-metil-8H-pirido[2,3-d]pirimidin-7-

ona (Compuesto 52);
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(il1) 6-Bromo-2-(3-cloro-4-morfolin-4-il-
fenilamino)~8-ciclopentil-5-metil-BH-pirido[2, 3~
d]pirimidin-7-ona (Compuesto 353);

(zz) 8-Ciclopentil-5-metil-2-{4-[4-(2,2,2-trifluoro-
etil)-piperazin-l-il]-fenilamino}-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 54); pf 198-199&C;

{aaa) 8-Ciclopentil-6-fluoro-5-metil-2-{4-[4-
(2,2,2-trifluoro-etil)-piperazin-l1-il]-fenilaminol-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 55);

{bbb) 6-Bromo-8-ciclopentil-5-metil-2-{4-[{4-
(2,2,2-trifluorocetil)-piperazin-1-il]-fenilamino)-8H-
pirido[2,3-d]lpirimidin-7-ona (Compuesto 56):;

(cee) trifluorcacetato de 8-Ciclopentil-5-metil-
2-{4-[4-(3-piperazin-1-il-propil)-piperidin~-1-il]-
fenilamino}-8H-pirido [2,3-d]pirimidin-7-ona  (Compuesto
57):; pf >80°C (dec):

(ddd} 8-Ciclopentil-6-fluoro-5-metil-2-{4-[4-(3-
piperazin-1-il-propil)-piperidin-1-il]-fenilamino}-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 58); pf >230°C;

(eee) 6-Bromo-8-ciclopentil-5-metil-2-{4-[4-(3-
piperazin-1-il-propil)-piperidin-l-il)-fenilamino}-8H-
pirido[2,3-d]}pirimidin-7-ona (Compuesto 59);

(££f) B-Ciclopentil-5-metil-2-{4-(4~(3-morfolin-
4-il-propil)-piperidin-1-il)-fenilamino}-8H-pirido[2,,3-
d]pirimidin-7-ona (Compuesto 60):; (" ezmrin, Pavedes Dz/aJa
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(ggq) 8-Ciclopentil-6~fluoro-5-metil-2-{4-[4-(3-
morfolin-4-il-propil)-piperidin~l-il]-fenilamino}-BH-
pirido(2,3-jpirimidin-7-ona (Compuesto 61);

{(hhh) 6~Bromo-8-ciclopentil-5-metil-2-{4-[4-(3-
morfolin-4-il-propil)~piperidin~-l-il]~fenilamino}-8H-
pirido[2, 3-d] pirimidin-7-ona (Compuesto 62);

(iii) 6-Bromo-8-ciclopentil-5-metil-2-{4-[4-(3-
morfolin-4-il-propil}-piperidin-1-il]-fenilamino}-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 63);

(3jj)2-(4-{4-[3-(3-Amino-pirrelidin-1-il) -propil]-
piperidin ~l1-il}-fenilamino)-8-ciclopentil-5-metil-8H-
pirido{2,3-d] pirimidin-7-ona (Compuesto 64);

(kkk} 2-(4-{4-[3-(3-Amino-pirrolidin-1-il) -
propil] -piperidin -1-il}-fenilamino)-8-ciclopentil-6-
fluoro-5-metil-8H-pirido(2,3-d]pirimidin-7-ona (Compuesto
65) ;

{111) 2-(4-{4-[3-(3-Amino-pirrolidin-1-il)-
propill-piperidin-1-il}-fenilamino)-6-bromo-8-
ciclopentil-5-metil-BH-pirido(2, 3-d]pirimidin-7-ona
(Compuesto 66});

(mmm) B-Ciclopentil-2~{3-fluoro-4-(4-(3-
piperazin-l1-il-propil) ~piperidin-1-il]-fenilamino}-5-

metil~8KH-pirido([2,3-d] pirimidin-7-ona (Compuesto 67);

. ~mennio ..(/:aux{u gq'm{a.
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(nnn) B-Ciclopentil-6-flucro-2-{3-fluoro-4-[4-(3-
piperazin-l-il~propil) -piperidin-1-il]-fenilamino)-5-
metil-B8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 68);

(oo00) 6-Bromo-8-ciclopentil-2-{3-fluoro-4-[4-(3-
piperazin-l-il~propil) -piperidin-1-il]-fenilaminol-5-
metil-8H-pirido{2, 3-d]pirimidin-7-ona (Compuestc 69);

(ppp) 8~Ciclopentil-2-{3-fluoro-4-[4-(3-morfolin-4-
il-propil)-piperidin-1-ilj-fenilaminol-5-metil-8H-
pirido([2,3-d]pirimidin-7-ona (Compuesto 70);

(qaq) 8-Ciclopentil-6-fluoro-2-{3-fluoro-4-{4-{3-
morfolin-4-il-propil)-piperidin-l1-il]-fenilamino}-5-
metil-8H-pirido[2, 3-d]-pirimidin-7-ona (Compuestec 71);

(rrr) 6-Bromo-8-ciclopentil-2-{3-fluoro-4-[4-(3~-
morfolin-4~-il-propil)-piperidin-1-il)-fenilamino}-5-
metil-8H-pirido[2,3-d]-pirimidin-7-ona (Compuesto 72);

(sss)2-[4-(3-Amino-pirrolidin-1-il)-fenilamino]-8-
ciclopentil-5-metil-8H-pirido[2,3~-d]pirimidin-7-ona
(Compuesto 73); mp>215°C (dec);

(ttt)2-[4- (3-Amino-pirrolidin-1-il)-fenilamino]-8-
ciclopentil-6-fluoro-5-metil-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 74);

(uuu} 2~[4-(3-Amino-pirrolidin-1-il)-fenilamino]-6-
bromo-8-ciclopentil-5-metbil-8H-pirido[2,3-d]pirimidin-7-

ona (Compuesto 75);

C’sz.:m’a _"I_-’avdu 9:,44(4
TRADOCTORA BACIAL INGLES- FRANCES - ESPAdOL
a3, KA. JUSTICIA 6594 du 1978




/o

5.

(vvv) 2-[4-(3-Amino-pirrolidin-1-il)-3-fluoro-
fenilamino]-8-ciclopentil-5-metil-8H-pirido[2, 3~
d]pirimidin-7-ona (Compuesto 76);

(www) 2-[4-(3-Amino-pirrolidin-1-il)-3-fluoro-
fenilamino]-8-ciclopentil-6-fluoro-5-metil-8H-pirido(2, 3-
dlpirimidin-7-ona (Compuesto 77}:

(xxx) 2-[4-(3—Amino—pirrol§din—1—il)-3—fluoro-
fenilamino}-6-bromo-8-ciclopentil-5-metil-8H-pirido(2, 3-
d]pirimidin-7-ona (Compuesto 78);

(yyy) 8-Ciclopentil~5-metil-2-{4-[3-(2,2,2~
trifluoro-etilamino)-pirrolidin-1-il]-fenilamino)-8H-
pirido[2, 3-d] pirimidin-7-cna trifluoroacetato de
(Compuesto 79):; mp>160°C(dec); .

(zzz)8-Ciclopentil-6-fluoro-5-metil-2-(4-[3-(2,2,2-
trifluoro-etilamino)-pirrolidin~l1-il]-fenilamino)-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 80);

(aaaa) 6-Bromo-8-ciclopentil-5-metil-2-{4-[3-(2,2,2~-
trifluoro-etilamino)-pirrolidin-1-il]-fenilamini}-8H-
pirido[2,3 d]lpirimidin-7-ona (Compuesto 81);

(bbbb) trifluorocacetato de 2-[4-(3-Amino-pirrolidin-
1-il)-3-cloro-fenilamino)-B-ciclopentil-5-metil-8H-
pirido[2, 3-d]pirimidin-7-ona (Compuesto 82); pf

>215°C (dec);
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{cccec) 2-[4-(3-Amino-pirrolidin-1-il)-3-cloro-
fenilamino]-8-ciclopentil-6-fluoro-5-metil-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 83); pf 221°C;

{dddd) 2-[4-(3-Amino-pirrolidin-1-il)-3-cloro-
fenilamino]-6-bromo-8-ciclopentil-5-metil-8H-pirido[2, 3~
d]lpirimidin-7-ona (Compuesto 84);

(eecee) 2-[4-(3-Aminometil-4-trifluorometil-
pirrolidin-1-il}-fenilamino]-8-ciclopentil-5-metil-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 85);

(E£££) 2-[4-(3-Aminometil-4-trifluorometil-
pirrolidin-1-il)-fenilamino]-8-ciclopentil-6-fluoro-5-
metil-8H-pirido[2,3-d]-pirimidin-7-ona (Compuestc 86);

{ggqq) 2-[{4-(3-Aminometil-4-trifluorometil-
pirrolidin-l-il)-fenilamino]-6-bromo-8-ciclopentil-5-
metil-8H-pirido[2,3-d]-pirimidin-7-ona (Compuestc 87);

(hhhh) 2-[4-(3~-Trifloroetilaminometil-pirrolidin-1-
il)~fenilamino]-8-ciclopentil-5-metil-8H-pirido[2, 3-
dipirimidin-7-ona (Compuesto 88);

(iiii) 2-[4-(3-Trifloroetilaminometil-pirrelidin-1-
il)-fenilamino]-8-ciclopentil-6-fluoro-5-metil-8H-
pirido[2,3-d]-pirimidin-7-ona {(Compuesto 89);

(3333) 2-[4-(3~Trifloroetilaminometil-pirrolidin-1-
il})-fenilamino]-6-bromo-8-ciclopentil-5-metil-8H~-

pirido[2, 3-d] -pirimidin-7-ona (Compuesto 90);

C?[' tmenola _(Pa.quA gq’ac_{a
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(kkkk) clorhidrato de 8-Ciclopentil-2-[4-(3,3-
dimetil-piperazin-l-il)-fenilamino]-5-metil-BH-
pirido([2,3-d]lpirimidin-7-ona (Compuesto 91); pf >150°C
(dec) ;

(1111) 8-Ciclopentil-2-[4-~(3,3-dimetil-piperazin-1-
jl)-fenilamino)-6-fluoro-5-metil-8H-pirido[2, 3~
d]lpirimidin-7-ona (Compuesto 92);

(mmmm) Clorhidrato de 6-Bromo-8-ciclopentil-2-[4-
(3,3-dimetil-piperazin-1-il)-fenilamino]-5-metil-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 93): pf
>200°C(dec) ;

(nnnn)8-Ciclopentil-5-metil-2-[4-(3,3,4-trimetil-
piperazin-1-il)-fenilamino]}-BH-pirido(2, 3-d]pirimidin-7-
ona (Compuesto 94);

{0000) 8-Ciclopentil-6-fluoro-5-metil-2-[4-(3,3,4-
trimetil-piperazin-1-il)-fenilamino]-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 95);

(PPPP) 6-Bromo-8-ciclopentil-5-metil-2-[4-(3, 3,4~
trimetil-piperazin-l1-il)-fenilamino]-8H-pirido(2, 3-
dlpirimidin-7-cona (Compuesto 96);

{(qggqg)2-[4-(4-Acetil-piperazin-1-il)-fenilamino]-B-
ciclopentil-5-metil-8H-pirido[2, 3-d)pirimidin-7-ona

(Compuesto 97):

Clemenaia Paredes C?zl'aJa
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(rrrr)2-[4-{4-Acetil-piperazin-1-il)-fenilamino]-8-
ciclopentil-6-fluoro~5-metil-8H-pirido[2, 3-d)pirimidin-7-
ona (Compuesto 98); pf 267-269°C;

(ssss) 2-[4-{4-Acetil-piperazin-l1l-il)-fenilamino]-6-
bromo-8-ciclopentil-5-metil-8H-pirido[2,3-d]lpirimidin-7-
ona (Compuesto 99); pf 156-159°C;

(tttt) 8-Ciclopentil-2~{4-[4-(2-hidroxi-etil)-3, 5~
dimetil-piperazin-l-il}-fenilamino)}-5-metil-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 100); pf 156-
159°C;

(uuuu) 8-Ciclopentil-6-fluoro-2-{4~[4-(2-hidroxi-
etil)-3,5-dimetil-piperazin-1-il]-fenilamino}-5-metil-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 101);

(vvvv) 6-Bromo-8-ciclopentil-2-{4~[4-(2-hidroxi-
etil)-3,5-dimetil-piperazin-1-il]-fenilamino}-5-metil-8H-
pirido[2,3~d]-pirimidin-7~ona (Compuesto 102);

(wwww) clorhidrato de B-Ciclopentil-5-metil-2-(4-
perhidro-1,4-diazepin-l-il-fenilamino)-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 103); pf 172°C({(dec);

(xxxx) clorhidrato de 8-Ciclopentil-6-fluoro-5-
meti1-2-(4—perhidro-1,4—diaz;pin—l-il—fenilamino)-GH—
pirido[2, 3-d] pirimidin-7-ona (Compuesto 104); pf
192°C(dec) ;
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{yyyy) 6-Bromo-8-ciclopentil-5-metil~2-(4-perhidro-
1,4-diazepin-l-il-fenilamino)-8H-pirido([2,3~d]pirimidin-~
7-ona (Compuesto 105);

(zzzz) B8-Ciclopentil-5-metil-2-[4-(4-metil-
piperazin-1-il) -fenilamino]-8H-pirido[2, 3-d])pirimidin-7-
ona (Compuesto 106); pf 211-213°C;

(aaaaa) 8-Ciclopentil-6-fluoro-5-metil-2-[4-(4-
métil—piperazin-l—il)—fenilamino]—BH-pirido[Z,3—
d]pirimidin-7-ona (Compuesto 107} ;

(bbbbb) 6-Bromo-8~ciclopentil-5-metil-2-[4-(4-metil-
piperazin-l-il)-fenilamino]-8H-pirido[2,3-d]lpirimidin-7-
ona (Compuesto 108);

(ccecece) 8-Ciclopentil-5-metil~2-{4-(4-metil-
perhidro-1,4-diazepin-1-il)-fenilamino]-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 109);mp>185°C(dec):

(ddddd) 8~Ciclopentil-6-fluoro-5-metil-2-[4-(4-
metil-perhidro~1,4-diazepin-1-il)-fenilamino]-BH-
pirido[2,3-d]pirinidin-7-ona (Compuesto 110);

(eeeee) 6-Bromo-B8-ciclopentil-5-metil-2-[4-(4-metil-
perhidro-1,4-diazepin-1-il)-fenilamino]-8H-pirido[2, 3~
d]pirimidin-7-ona (Compuesto 111):

(FE£f£ff) &acido ({4-(4-(8-Ciclopentil-5-metil-7-oxo-
7,8-dihidro-pirido(2,3-dlpirimidin-2-ilamino)}-fenil]-

piperazin-l-il}-acético (Compuesto 112);
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(ggggg) Acido {4-[4-(8-Ciclopentil-6-fluoro-5-metil-
7-ox0-7,8-dihidro-pirido[2,3-d]pirimidin-2-ilamino) -
fenil]-piperazin-l-il}-acético (Compuesto 113);

(hhhhh) 4cido {4-([4-(6-Bromo-8-ciclop-entil-5-metil-
7-ox0-=7,8-dihidro-pirido{2,3-d]pirimidin-2-ilamino) -

fenil]-piperazin-1l-il}-acético (Compuesto 1{4):;

tetrazol-5-il)~propil]-piperidin-1-il}-fenilamino)-8H-
pirido[2,3-d]pirimidin-7-ona (Compuesto 115);

(33333} 8-Ciclopentil-6-fluoro-5-metil-2-(4-{4-[3-
(1H-tetrazol-5~il)-propil] -piperidin-1-il}-fenilamino)-
8H-pirido [2,3-d]pirimidin-7-ona (Compuesto 116);

(kkkkk) 6-Bromo-8-ciclopentil-5-metil-2-(4-{4-[3-
(]H-tetrazol-5~il)-propil]-piperidin-1-il}-fenilamino) -
8H-pirido [2,3~d]pirimidin-7-ona (Compuesto 117);

(111l11) 8-Ciclopentil-5-metil-2-(4-{4-[3-(5-ox0-4,5-
dihidro-1H-1,2,4-triazol-3-ilsulfanil)-propil]-piperidin-
1-il}-fenilamino) -8H-pirido[2,3-d]pirimidin~7-cona
(Compuesto 118);

( mmmrm ) 8-Ciclopentil-6-fluoro-5-metil-2-(4-{4-(3-
{5-oxo0-4, 5-dihidro-1H-1,2,4-triazol-3-ilsulfanil)-
propil] -piperidin-l1-il}-fenilamino)-8H-pirido[2, 3~
d]pirimidin-7-ona (Compuesto 119);

(nnnnn) 6-Bromo-B-ciclopentil-5-metil-~2-(4-(4-[3-(5~

oxo-4,5-dihidro-1H-1,2,4-triazol-3-1 sulfan&ﬂ -P OE}IJJ::
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piperidin-1-il}-fenilamino)-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 120);

(ooo00) 8-Ciclopentil-S5-metil-2-(4-{4-[3-(5-ox0-4,5-
dihidro-1H-1,2,4-triazol-3-sulfinil)-propil]-piperidin-1-
il}-fenilamino)-8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 121);

{ppPpPPP) 8-Ciclopentil-6-fluoro-5-metil-2-(4-{4-{3-
(5-oxo-4,5-dihidro-1H-1,2,4-triazol-3-sulfinil)-propil]-
piperidin-1-il}-fenilamino)-8H-pirido[2, 3-dlpirimidin-7-
ona (Compuesto 122);

(gqaqqq} 6-Bromo-B8-ciclopentil-5-metil-~2-(4-{4-[3-(5-
oxo-4, 5-dihidro- 1H-1,2,4-triazol-3-sulfinil)-propil] -
piperidin-1-il}-fenilamino)-8H-pirido(2,3-d]pirimidin-7-
ona (Compuesto 123);

(rrrrr) 8-Ciclopentil-5-metil-2-(4-{4-[3-(5-ox0-4,5-
dihidro-1H-1,2,d4-triazol-3-sulfonil)-propil] -piperidin-1-
il}-fenilamino)}-8H-piride[2, 3-d]pirimidin~7-~cna
(Compuesto 124);

(sssss) 8-Ciclopentil-6-fluoro-5-metil-2-(4-{4-[3-
(5-oxo-4,5-dihidro-1H-1,2,4-triazol-3-sulfonil) -propil] -
piperidin-1-il}-fenilamino)-8H-pirido[2, 3-d]lpirimidin-7-
ona (Compuesto 125);

(ttttt) 6-Bromo-B8-ciclopentil-5-metil-~2-(4-{4-[3-(5-

oxo-4,5-dihidro-1H~-1,2,4-triazol~3-sulfonil)-propil]}-
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piperidin-1-il} fenilamino)-8H-pirido[2,3-d]pirimidin-7-
ona (Compuesto 126);

(uuuuu) N-(2-{1-[4-(B8-Ciclopentil-5-metil-7-oxo-7,8-
dihidro-pirido[2, 3-d]pirimidin-2-ilamino)-fenil]-
piperidin-4-il}-etil)-N-hidroxi-acetamida (Compuesto
127);

(vwvvv) N-(2-{1-[4-(B-Ciclopentil-6-fluoro-5-metil-
7-oxo0-7,8-dihidro-pirido[2, 3-d]pirimidin-2-ilamino) -
fenil]-piperidin-4-il}-etil)-N-hidroxi-acetamida
(Compuesto 128);

(wwwww) N-(2-{1-(4-(6-Bromo-8-ciclopentil-5-metil-7-
oxo-7,8-dihidro-pirido{2,3-d]pirimidin-2-ilamino)-fenil]-
piperidin-4-il}-etil)-N-hidroxi-acetamida (Compuesto
129);

(xxxxx) N-(3-{1-{4-(B-Ciclopentil-5-metil-7-oxo-7, 8-
dihidro-pirido(2,3-d]pirimidin-2-ilamino)-fenil]-
piperidin-4-il} -propil)-N-hidroxi-acetamida (Compuesto
130);

(yyyyy) N-(3-{1-[4-(8-Ciclopentil-6-fluoro-5-metil-
7-ox0-7,8-dihidro-pirido[2,3-d]pirimidin-2-ilamino) -
fenil]-piperidin-4-il} -propil)-N-hidroxi-acetamida
(Compuesto 131);

(zzzzz) N-(3-{1-[4-(6-Bromo-8-ciclopentil-5S5-metil-7-

oxo-7,8-dihidro-pirido[2, 3-d]pirimidin-2-ilamino)-fenil] -

P nepaia g)aut{u an:{a
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piperidin~4-il}-propil)-N-hidroxi-acetamida (Compuesto
132);

(aaaaaa) 2-(Benzofuran-5-ilamino)-8-ciclopentil-5-
metil-8H-pirido[2,3-d]pirimidin-7-ona éCompuesto 133);

(bbbbbb) 8-Ciclopentil-2-(1H{indol-5-ilamino)-5-
metil-8H-pirido{2, 3-d)pirimidin-7-ona éCompuesto 134);

(cceeee) 2—(Benzo[b]tiofen-5-ilaﬁino)—8-ciclopenti1—
5—metil—8H—pirido[2,3—d]pirimidin—7—oné (Compuesto 135);

(dddddd) 8-Ciclopentil-2-{2, 3-/dimetil-1H-indol-5-
ilamino)-5—metil—8H-pirido[2,3-d]pirim£din-7—ona
(Compuesto 136); |

(eeceee) 2—(9H—Carbazol-3—i1ami&o)-8-ciclopenti1-5-
metil-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 137);

(EEL££f) 8-Ciclopentil-2-(1H-indazol-5-ilamino)-5-
metil-B8H-pirido(2,3-dlpirimidin-7-ona {Compuesto 138);

(gggggqg) 2-(2-Acetil—benzgfuran-S—ilamino)—B—
ciclopentil-5-metil-8H-pirido[2, 3-d]pirimidin-7-ona
(Compuesto 139);

(hhhhhh) 8-Ciclopentil-5-metil-2-(4-morfolin-4-il-
fenilamino)-8H~pirido[2, 3-d]pirimidin-7-ona (Compuesto
140); pf 227-229°C; )

(iiiiii) 8-Ciclopentil-2-(4-(3,5~dimetil-piperazin-
l-il)—fenilamino]—5—metil—8H—pirido[2,3;d]pirimidin-7—ona

(Compuesto 141); :
lzmepata Pavedes eiada
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{(jjjjjj) trifluorocacetato de 2-(3+Cloro-4-piperazin--
1—i1—fenilamino)-B-ciclopentil—5-metil-§H—pirido[2,3—
d]pirimidin-7-ona (Compuesto 142); pf £34—237°C;

{kkkkkk) B—Ciclopentil—S—metil—ZT(4-piperidin-l-il-

fenilamino)—8H—pirido[2,3—d]pirimidin—7%ona {Compuesto
|

I
143): '

(111111) B—Ciclopentil—S—mLtil—Z-[4—(4-metil-
|
piperazin-1-il)-fenilamino]-8H-pirido([2; 3-d]pirimidin-7-

ona (Compuesto 144); I

|
(mmmmmm)  N-{1-[4-(8-Ciclopentil+5-metil-7-oxo-7,8-

dihidro-pirido[2, 3-d]pirimidin-2-ilamino)}-fenil] -
piperidin-4-il}-acetamida (Compuesto 14%);

(nnnnnn) trifluorocacetato de 8—C;clopentil—5—metil-
2—(4—piperazin—l—il—fenilamino)—8H-piriéo[2,3—
d]pirimidin-7-ona (Compuesto 146); pf 2%7—240°C;

(oooco0) 8—Ciclopentil—6—fiuoro—5-metil—2—(4—

piperazin-l-il-fenilamino)-8H-pirido(2,3-d]lpirimidin-7-

—t——

ona {(Compuesto 147); pf 254-255°C;

1
(PPPPPP) 6-Bromo-8-ciclopéntil-5-metil-2- (4~
|

piperazin-1-il-fenilamino)-8H-pirido[2, B-d]pirimidin-7-
ona (Compuesto 148); mp>200°C; |
(qggaqq) trifluoroacetato de 2—[?—Cloro—4—(3—amino-

pirrolidin—l-il)—fenilamino]—8—ciclopenfil-S-metil—SH—

pirido [2,3-d])pirimidin-7-ona (C¢mpuesto 149) ;pf

. >215°C(dec) ; " | eata Paredea gq.m(a
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(rrrrrr) 8-Ciclopentil-5-metil-2-[4-{4-(2,2,2~
trifluoroetil)~-piperazin-1-il}~-fenilamino]-8H-pirido[2, 3-
d] pirimidin-7-ona (Compuesto 150); pf 198-199°C;

(ssssss) B-Ciclopentil—z-(4—flgoro-fenilamino)—5—
metil-8H-pirido([2, 3-d]pirimidin-7-ona #Compuesto 151);pf
217-220°C; !

(tttttt) 8—Ciclopentil—5—metil—2-fenilamino—8H-
pirido[2,3-d]pirimidin-7~-ona (Compuestp 152); pf 180-
183°C;

(uuuuuu) 8-Ciclopentil-2-(3,4-diclorofenilamino)-5-
metil-B8H-pirido[2,3-d]pirimidin-7-ona iCompuesto 153) ;pf
225-230°C;

(vvvvvv) trifluoroacetato de 8-Isopropil-5-metil-2-
(4—piperazin-1—il—fenilamino)—8H—piridoF2,3~d]pirimidin—
7-ona (Compuesto 154);pf >235°C(dec); i

(WWwwwww) B-Isopropil—s—metiléz—[4—(4—propionil—
piperazin—l—il)-fenilamino]—BH—pirido[Z;3—d]pirimidin-7—
ona (Compuesto 155);

(xxxXXXX) 8-Ciclohexil-5-metil-2+(4-piperazin-1-~il-
fenilamino)-BH-pirido[2, 3-d)pirimidin-7-ona (Compuesto
156);

(yyyyyy) 2-{4-[4-(3-Morfolin-4-il-propil)-piperidin-
1-il]-fenilamino}-8-ciclohexil-6-fluoro+5-metil-8H-

pirido[2,3-d] pirimidin-7-ona (Compueéto 157); pf 206-

209°C; e&m&daia Pavedes anc{a
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(zzzzzz) 8-Ciclopentil-5-metil-2-[4-(2H-1,2,4-
triazol—3—ilsulfanilmetil)—fenilamino]—PH—pirido[Z,3—
dlpirimidin-7-ona (Compuesto 158); i

(aaaaaaa) B—Ciclopentil-s-me£il—2—[4-(2H—1,2,4—
triazol-3-sulfinilmetil)-fenilamino]-8H+~pirido[2, 3~
dlpirimidin-7-ona (Compuesto 159); !

{bbbbbbb) 8-Ciclopentil-5-metil-2-[4-(2H-1,2,4-
triazol-3-sulfonilmetil)-fenilamino]-8H~-pirido[2, 3-
d)pirimidin-7-ona (Compuesto 160); :

(ccecccec) 8—Ciclopentil-5-met£l—2—[4-(5—oxo—4,5—
dihidro-1, 2, 4-oxadiazol-3-ilmetil)-fenilamino] -8H-
pirido(2,3-d] pirimidin-7-ona (Compuesto 161):

(ddddddd) g~Ciclopentil-5-metil-2-{4~-[2~(2H-1,2,4-
triazol-3-ilsulfanil)-etil]-fenilamino}-8H-pirido[2, 3-
dlpirimidin-7-ona (Compuesto 162):;

(eeeeeee) B—Ciclopentil-s-metif—z—{4—[2—(2H—1,2,4—
triazol-3-sulfinil)-etil)-fenilamino}-8H-piridor2, 3~
dlpirimidin-7-ona (Compuesto 163);

(EE£E£EE) B-Ciclopentil-S-meti#—Z-{4-[2—(2H-1,2,4-
triazol-3-sulfonil)-etil]-fenilamino}-8H-pixrido[2, 3-
dlpirimidin-7-ona (Compuesto 164):

(ggggggg) 8-Ciclopentil-5-metil-2-{4-[2-(5-oxo-4,5-
dihidro-1,2, 4-oxadiazol-3-il)-etil]-fenilamino}-8H-
pirido[2, 3-d] pirimidin -7-ona {(Compuesto 165);

TRAB{CTARA OFICIALINGLES- FRAT™TR. T, .
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(hhhhhhh) 8-Ciclopentil-S5-metil-2-[4-(3H-1,2,3-

triazol—4—ilsulfanilmetil)—fenilamino]%BH—pirido[Z,3—
d]pirimidin-7-ona {(Compuesto 166);

(iiiiiidi) B-Ciclopentil-S-metilFZ—{4—[2-(3H-1,2,3—
triazol-d-ilsulfanil)-etbil]—fenilaminé}-BH—pirido[2,3—
d)lpirimidin-7-ona (Compuesto 167);

(3333333 B—Ciclopentil—s—metil—h-{4-[4—(5—oxo—4,5-
dihidro-1, 2, 4-oxadiazol-3-il) -piperidin-1-il]-
fenilamino}—BH—pirido[2,3—d]pirimidin-7fona (Compuesto
168);

(kkkkkkk) 8-Ciclopentil-5-metil~2-{4-[4-(2H-1,2,4-
triazol—3—ilsulfanil)-piperidin—l—il]-f;nilamino}—BH—
pirido[2, 3-d)pirimidin-7-ona (Compuesto 169):,

(1111111) B8-Ciclopentil-S-metil~2-~{4-[4-{2H-1,2,4-
triazol-3-sulfinil)-piperidin-l-il]-fenilamino]-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 170);

{ rmmmmmm ) B—Ciclopenti1-5-met1112-{4-[4-(2H—1,2,4-
triazol-3-sulfonil)-piperidin-l1-il]-fenilamino}-8H-
pirido[2,3-d] pirimidin-7-ona (Compuesto 171), pf 235 -
237 °C;

(nnnnnnn) B-Ciclopentil=-5-metil-2-{4-[4~-(2H~-
tetrazﬁl-S-il)—piperidin—l—il]-fenilami;o}—BH-pirido[2,3-
dlpirimidin-7-ona (Compuesto 172);

(ooooo00) Acido 1—[4—(8-Ciclopehtil—S—metil—?-oxo—
T,B-dihidro-pirido[z,3—d]pirimidin-%ﬁi#iﬁéﬂ :Eggi%ﬁahdh
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piperidine-4-carboxilico (1H4tetrazol-5-il)—amida
(Compuesto 173); '

(PPPPPPP) B-Ciclopentil—s—meti?—z-{4-[4-(3H—1,2,3-
triazol-4-ilsulfanil)-piperidin-1-il]-fenilamino}-8H-
pirido[2,3-d]pirimidin-7-ona (CompuestB 173);

(qaqqqqq) 3-[4-(B—Ciclopentii-s—metil—7—oxo-7,8-
dihidro—pirido[z,3-d]pirimidin—2—ilamiéo)—fenil]—N-(lH-
tetrazol-5-il)-propionamida (Compuesto'174};

(rrrrrrr) 2—[4-(B—Ciclopenti}—S-metil—T—oxo-?,8—
dihidro-pirido[2,3-d]pirimidin-2-ilamino)-fenoxi]-N-(1 H-
tetrazol-5-il)-acetamida (Compuesto 175);

(sssssss) 8—Ciclopentil-5-meéil—2—[4—(5—oxo—4,5-
dihidro-1, 2, 4-oxadiazol-3-ilmetoxi)-fenilamino]-8H-
pirido[2, 3-d] pirimidin-7-ona (Compuesto 176); pf
>195°C(dec) ; .

(tttteet) 8-Ciclopentil-5-metil-2-{4-(4-[2-(2H-
1,2,4-triazol-3-sulfinil)-etil])-piperidin-1-il)-
fenilamino}—BH—pirido[Z,3-d]pirimidin—TLona (Compuesto
177);

(uuuuuuu) 8-Ciclopentil-5-metil-2-{4-{4-[2-(2H-
1,2,4-triazol—3—sulfoni1)-etil]—piperidin—l—il)—
fenilamino}-8H-pirido [2,3-d]pirimidin-7-cna (Compuesto
178);

(vvvvvvy) B-Ciclopentil-5-metil-2-{4-(4-[2-(3H-
1,2,3—triazol—4—ilsulfanil)-etil]-piper%din—l—il)—

Ctbwznah ?a.uctru g:,’atla.
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fenilamino}-8H-pirido[2, 3-d]pirimidin-7~ona (Compuesto
179):

(WWwwwww) B-Ciclopentil-5-metil-2-{4-(4-[2-(2H-
1,2,4-triazol-3-ilsulfanil)-etil}-piperidin-1-il)-
fenilamino}=-8H=-pirido[2, 3-d]pirimidin-7-ona (Compuesto
180) ;234-237°C:;

(XXXXXXX) 8-Ciclopentil-5-metil+2-{4-{4-[2-{5-0ox0-
4,5-dihidro-1,2, 4-oxadiazol-3-il)-etil])-piperidin-1-il)-
fenilamino}-8H-pirido[2, 3-d]pirimidin-7-ona {(Compuesto
181);

(yyyyyyy) B-Ciclopentil-5-metil-2-{4-[4- (2-0x0-2, 3~
dihidro—1,2,3,5—oxatiadiazol—4—il)—pipe#idin-l—il]—
fenilamino}-8H-pirido[2,3-d]pirimidin-7+ona (Compuesto
182);

(zzzz222) 8-Ciclopentil-2-{4-[4-(2,2~-dioxo0-2, 3~
dihidro-1,2, 3, 5-oxatiadiazocl-4-il) -piperidin-1-il]-
fenilamino} —5—metil-8H-p%rido[2,3—d]pirimidin-7-ona
(Compuesto 183);

(aaaaaaaa) B8-Ciclopentil-5-metil-2-{4-[4-(1l-ox0-2,5-
dihidre-1H-1,2,3,5-tiatriazol-4-il)-pipéridin-1-il]-
fenilamino}-SH-pirido[2,3-d]pirimidin-7;ona (Compuesto

184) ; i

(bbbbbbbb) 8-Ciclopentil-2-{4+[4~(I,1-dioxo-2,5-
|

dihidro-1H-1,2,3,5-tiatriazol-4-il)-pipeéridin~1-il]-

afumpuh Poaredes gz/nJa
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fenilamino}-5-metil-8H-pirido[2,3-d]pirimidin-7-ona
(Compuesto 183):

{cceccecec) N—{l—[4—(8—CiclopentilLS-metil-7—oxo—7,8—
dihidro-pirido[2,3—d]pirimidin—2—ilamin9)-fenil]—
piperidina—4—carbonil}—metanesulfonamid% (Compuesto 186):

(dddddddd) 8-Ciclopentil-5-metil-2-{4-[3-(2H-1,2,4-
triazol-3—ilsulfanil)—pirrolidin-l-il]-&enilamino}—BH—
pirido(2,3-d]pirimidin-7-ona (Compuesto 187);

(eeeeeeee) B-Ciclopentil-5-metil-2-{4-[3-(2H-1,2, 4~
triazol-3-sulfinil)-pirrolidin-1-il]-fenilamino}-8H-
pirido[2,3-d] pirimidin-7-ona {(Compuesto 188);

(FEfEEfff) B-Ciclopentil-5-metil-2-{4-[3-(2H-1,2,4-
triazol-3—sulfoni1)—pirrolidin—l—il]—fqnilamino}—BH—
pirido[2,3-d] pirimidin-7-ona (Compuesto 189);

(oggggggg) B-Ciclopentil-5-metil-2-{4-[3-(3H-1,2,3-
triazol-4-ilsulfanil)-pirrolidin-l1-il]-fenilamino}-8H-
pirido[2,3-d]lpirimidin-7- ona (Compuesto 190);

(hhhhhhhh) 8-Ciclopentil-5-metil-2-{4-[3-(5-ox0-4,5-
dihidro—l,Z,4—oxadiazol—3—il)—pirrolid;n—l-il]—
fenilamino}—&H—pirido[Z,3—d]pirimidin-f-ona (Compuesto

191);

(iiiiididii) trifluorocacetato de B-Ciclopentil-5-

metil-2-{4-[4-(3-hidroxipropil)piperidin-1-il]-

fenilamino}-8H-pirido([2,3-d] pirimidin-7-ona (Compuesto

192) ;pf 180-184°C; ClLemgnoia Poaxedes gz,'aJa
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(33333333) trifluoroacetato de 8-Ciclopentil-5-
metil-2-(4-piperazin-l1-il-fenilamino)-8H-pirido[2, 3~
dlpirimidin-7-ona (Compuesto 193);

(kkkkkkkk) B-Ciclopentil-S-etil-ZL(4—piperazin-1—il-
fenilamino) -8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto
194); |

(11111111) 8-(l-Metiletil)-5-etil-2-(4-piperazin-1-
il-fenilamino)—8H-pirido[2,3—d]pirimid%n—7—ona (Compuesto
195); pf >»>235°C(dec):

(mmmmmmmm) trifluoroacetato de BJ(Metiletil)-S—etil—
2—(4-piperazin—1—il-fenilamino)—8H—pirido[2,3-
dlpirimidin-7-ona (Compuesto 196);

(nnnnnnnn) B—Ciclopenﬁil—s-metil—2-[4-]3-
hidroxipirrolidin-1-il) fenilamino]-8H-pirido[2, 3-
d]pirimidin-7-ona (Compuesto 197); pf 225-226°C;

(00000000) B—Ciclopenﬁil—s—metil—z-[4-(4-
acetilpiperazin-1-il) fenilamino]-8H-pizido(2, 3-
d]pirimidin-7-ona (Compuesto 198);pf 225-226°C;

(PPPPPPPP) B-Ciclopentil-S—metil—6—fluoro—2-[4-(4-
acetilpiperidin-l—il)fenilamino]—BH—piéido[Z,3—
d]pirimidin-7-ona (Compuesto 199) ;pf 2?7—269°C;

(qqqqaqqq) 8—-Ciclopropil-5-metil-2-[4-(4-
acetamidopiperidin—l—il)fenilamino]—SHipirido[2,3—

dlpirimidin-7-ona (Compuestoc 200);pf 221°C(dec):

Clemencia gja.'nufu gz,ac[a
TRADGATANA DRCIAL INGLES- FRANCES - ESPANOL

REC. I, JM&LI"I (L1

.




| ﬁ/?\g/
B

|
(gggqqqgr) 8-ciclopentil-5-metil-6-fluoro-2-[4-(4~-

acetamidopiperidin-1-il) fenilamﬁno]-BH-pirido[Z,3-
dlpirimidin-7-ona {Compuesto 201) pf >221 °C{dec):;

(rrrrrrrr) clorhidrato de 8-Cichopentil—5—metil—2-
{4—(homopiperazin—l-il)fenilamino]-BH-girido[Z,B—
d]pirimidin-7-ona (Compuesto 202}; pf 172°C(dec);

(ssssssss) clorhidrato de 8-Ciclopentil-5-metil-6-
fluoro—2-[4-homopiperazin-1-il)fenilamﬂno]—BH-pirido[Z,3-
dlpirimidin-7-ona (Compuesto 203);pf %92°C(espuma);

(ttttrttt) B-Ciclopentil-5—metil;6-fluoro-2-[4-(3,3-
dimetil-4-acetilpiperazin-1-il)fenilamino]-8H-pirido[2, 3-
d] pirimidin-7-ona {Compuesto 204);pf 500-204°C;

(uuuuuuuu) 8—Citiopentil-5—meti¥-2—[4—(3,3—dimeti1-
4-aceti1piperazin—1—il)fenilamino]—&H-éirido[Z,3—
dlpirimidin-7-ona (Ccmpuesto 205}; pf 192-196°C;

{vvvvvvvv) 8-Ciclopentil-5-metil-6-fluoro-2-[4-(4-
metilpiperazin—l-il)fenilamino]-BH-pirﬂdo[Z,3—
d]pirimidin-7-ona {Compuesto 206);

(WWWWWWWW ) 8-Ciclopentjil-5-metil-2-[4-(N-
metilacetamido) fenilamino]-8H-pirido(2, 3-d]pirimidin-7-
ona (Compuesto 207);pf 185-187°C; |

(XXXXXRXRX) B-Ciclopentil-5-metil-2-{4-[2-(2-
hidroxietoxi)etilamino]fenilamino}—aﬂ—girido[z,3-
dlpirimidin-7- ona (Compuesto 208); pf '122-126°C;

Cl."zm.fnaa _(Pa.quA D:la.c{a
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(yyyyyyyy) 8-Ciclopentil-5-metil-2-[4-(3-
oxopiperazin-l-il)fenilamino]-8H-pirido[2, 3-d]pirimidin-
7-ona (Compuesto 209);pf 235°C(dec)

(zzzzzzzZz) 8-Ciclopentil-5-metil-2-[4-(2-
metoxietoxi) fenilamino]-8H~-pirido[2, 3-d]pirimidin-7-ona

(Compuesto 210); pf 156-157°C: |

(aaaaaaaaa) 8-Ciclopentil-5-metil-2- (carbazol-3-
il)amino-8H-pirido[2, 3-d]pirimidin-7-ona (Compuesto 211);

(bbbbbbbbb) B-Ciclopentil—s—meéil—z—(isoindazol—s-
il)amino-8H-pirido[2, 3-d]pirimidin-7-oria {(Compuesto 212);

(cccececee) 8-Ciclopentil-5-metil-2-(2-
acetilbenzofuran-s—il)amino—eH-pirido[é,3-d]pirimidin-7—
ona (Compuesto 213); '

(ddddddddd) B-Ciclopentil-5-metil-2-[(4-piperidin-1-
il)fenilamino}-8H-pirido[2,3-d]pirimidin-7-ona {Compuesto
214);

(eceeceeeee) B-Ciclopeﬁtil—s-metil-z—(2,3—
dimetilindel-5-il)amino-8H-pirido[2,3-d]pirimidin-7-ona
{Compuesto 215): '

(EELEELE£FE) B-Ciclopentil-s—meﬁil-z—[4—(3,5—meti1—
4R-aminometilpirrolidin-1-il) fenilamino]~-8H-pirido(2, 3-
dipirimidin-7-ona {Compuesto 216);

(999999g999) 8-Ciclopentil-5-metil-2-{4-[4-(2-

hidroxietil)piperazin-1-il)]fenilamino}-8H-pirido[2,3-d]

pirimidin-7-ona (Compuesto 217);  f.,... . Paredes Tejada
TRADYCTORA IIHI:IALIIISIES-HIII:ES-ZHI'IIIL

, RES.NIA. Jllﬂtﬂ §FE 401970
]




: S&’;
A

' 2 <)

(hhhhhhhhh) 8-Ciclopentil-~5-metil-2-{4-[4-(3-

morfolinopropil) piperidin-1-il]fenilamino}-8H-pirido(2, 3-
dlpirimidin-7-ona (Compuesto 217): :
(iiiiiddii) B-Ciclopentil-s-meéil—Z—(benzofuran—s—
il)amino—BH—pirido[Z,3—d]pirimidin—7—oéa (Compuesto 219);
(333333333 8-Ciclopentil-5-metil-2-(indol-5-
il)amino—BH—pirido[Z,3—d]pirimidin—7—oﬁa (Compuesto 220);

Y

(kkkkkkkkk) 8-Ciclopentil-5-metil-2-(tionaften-5-

il)amino-8H-pirido[2,3-d]pirimidin-7-ona {(Compuesto 221).

Una composicién farmacéutica que comprende un compuesto
seleccionado de la reivindicacién 1 eﬂ combinacién con un
portador, diluyente o excipiente aceptable para uso
farmacéutico. :

Un método para controlar los trastornos proliferativos
gue se seleccionan del grupo que consiste de céancer, la
soriasis, la proliferacién del misculo 1liso vascular
asociada con un trastorno selecciorado del grupo que
consiste de la atercesclerosis y la estenosis vy
restenosis vascular posquirirgica en los mamiferos,
caracterizado porque comprende la administracién a dicho
mamifero de una cantidad terapéuticamente efectiva de un

compuesto de acuerdo con la reivindicacién 1.
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10.

11.

12.

13.

14.
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Un método para inhibir una cinasa gqQue depende de la
ciclina caracterizado porque comprendé el contacto de 1la
cinasa que depende de 1la ciclina Econ un compuesto
seleccionado de la reivindicacién 1.
Un método de la reivindicacién 11 caracterizado porque
dicha cinasa que depende de la ciclina.es cdk4.
Un método para inhibir una cinasa de tirosina mediada por
el factor de crecimiento caracterizaéo porque comprende
el contacto de dicha cinasa de tiro;ina mediada por el
factor de crecimiento con un compuestq seleccionado de la
reivindicacién 1. .

|
Un métode de la reivindicacién 12, caracterizado porque
dicha c¢inasa de tirosina mediada [por el factor de
crecimiento es un factor de crecimiento derivado de las
plaquetas (PDGF).
Un método de la reivindicacién 12, ¢aracterizado porque
dicha cinasa de tirosina mediada 'por el factor de
crecimiento es un factor de creci@iento derivado del

fibroblasto (FGF).
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15.

16.

17.

18.

19.

20,

’é?;ifg.
‘5’_’.]_

Un método para tratar a un sujeto que sufre de
enfermedades causadas por la proliferacién celular del
miasculo liso caracterizado porgue comprende la
administracién a dicho sujeto E de una cantidad

terapéuticamente efectiva de un compuesto seleccionado de

la reivindicacién 1.

Un método para tratar a un sujeto que sufre de céancer
caracterizado porque comprende la administracién a dicho
sujeto de una cantidad terapéuticamente efectiva de un

compuestoc seleccionado de la reivindiéacién 1.

6-Bromo-8-ciclopentil-2-[4-(3,5-dimetil-piperazin-1-il)-

fenilamine]~-5-metil-8H~-pirido(2, 3-d]pirimidin-7-ona.

8-ciclopentil-2-[4-(piperazin-1-il)-fenilamino]-5-metil-

BH-pirido[2, 3-d]pirimidin-7-ona.

8-ciclopentil-5-metil-2- (carbazol-3-il)-8H-pirido[2, 3-

dlpirimidin-7-ona.
Un compuesto que se selecciona de:

8-Ciclopentil-5-metil-2-(carbazol-3-il)amino~-8H-

pirido[2, 3-d]pirimidin-7-ona (Compuestb 211);
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1. AL RA BFICIAL INGLES- FRANCES - ESMlOL
ES. MIN, JW“‘ hiin




| 8

(bbbbbbbbb)8-Ciclopentil—5—metil—é—(isoindazol—S—
i1)amino-8H-pirido[2,3-d]pirimidin-7-ona (Compuesto 212);

(ccceccecee) 8-Ciclopentil-5-metil-2-(2-
acetilbenzofuran-S—il)amino-BH-pirido[é,3-d]pirimidin—7—
ona (Compuesto 213); l

(ddddddddd)B-Ciclopentil—S—metil—é-[(4—piperidin—l-
il) fenilamino]-8H-pirido(2,3-d]pirimidin-7-ona (Compuesto
214); '

(eeeceeeeee)B-Ciclopentil-5-metil-2-(2, 3-

dimetilindol-5-il)amino-8H-pirido[2, 3-d]pirimidin-7-ona

(Compuesto 215);

(fffffffff)B—Ciclopentil—S—metil-é—[4—(3,5-metil—4R—
aminometilpirrolidin-l-il)fenilamino]{BH—pirido[z,B-
d]pirimidin-7-ona (Compuesto 216);

(d9ggggggg) B-Ciclopentil-5-metil-2-{4~[4~(2-
hidroxietil)piperazin-1-il)]fenilamino}-8H-pirido[2, 3-d]
pirimidin-7-ona {Compuesto 217):; :

{hhhhhhhhh)8-Ciclopentil-5-metil<42-{4-[4-(3-

morfolinopropil)piperidin-1-il}fenilamino}-8H-pirido[2, 3-

d]pirimidin-7-ona (Compuesto 218};

il)amino-B8H-pirido{2, 3-djpirimidin-7-ona (Compuesto 220);

y et s T
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(kkkkkkkkk) 8-Ciclopentil-5-metil-2:-(tionaften-5-

il)amino-BH-pirido[Z,3-d]pirimidin-7—on? (Compuesto 221).
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RESUMEN -

Se describen compuestos de la férmula |

X R*
Rl
L i
z
AL
R

donde:
R? es hidrégeno
R? es alquilo inferior (no )susti;uido; o
R? es carboxilico (no)suséituido o grupo
heterociclico; :
R’ es hidrégeno, alquilo inferior, alcoxi inferior,
'halbgeno, trifluorometilo, :alquinilo inferior,
alquenilo inferior, nitrile, nitro, -COR', -
CO;R', ~CONR'R®, CONR'OR®’ sozniz‘as;- SO2R*,
,
-SOsR!, P(0) (OR) (OR®), o -NR'R®;
Y es N o CR'; !
R? es alquilo inferior, halocalquilo, o arilo:

|
X y 2 son, en forma independiente hidrégeno,

1

halégeno, alquilo inferiom, alcoxi inferior,

trifluorometilo, hidroxi, initrilo, nitro, -

NR'‘R®, -N(O)}R'R3, -NR'RR®W, -SRY, -C(O)R', -CO;R!,



4

358

-CONR'R?, -SO,NR'RS, " ~SO0zR!, ~S03R*,
P(0) (OR') (OR®), -T(CHz)mQR*, +C(O)T(CH;)mQR!, o -
NR*C (0) T (CHz) mOR®;

mes 1l - 6;

n es 0-6;

T es 0, S, NR', N(O)R', NR'R®W, o OR'R®-

Q es O, S, NR‘, N(O)R', NR'‘R®W, CO02, o un grupo
carbociclico que contiene de 3 a 7 elementos,
hasta cuatro de cuyos elemeéntos son, en forma
opcional heterodtomos selet¢cionados en forma
independiente de oxigeno, azufre, y nitrégeno,
donde el grupo carbociclico es insustituido o
sustituido con uno, dos o tres grupos
seleccionados en forma . independiente de
halégeno, hidroxi, hidroxialquilo, alquilo
inferior, alcoxi inferior, alcoxicarbonilo,
alquilcarbonilo, alquilcarbonilamino,
aminocalquilo, trifluorometilo, N-
hidroxiacetamida, trifluorometilalquilo, amino,
o mono o dialquilamino; :

R’ es NR'R®, N(O)R'R®’, NR'‘R°R’X, OH, OR', SR*, halo,
COR', (CHz)nR', CO.R‘, CONR'R’, C(O)NR'SOR®, S(O)R*, SO:R',
SO:NR'R®, SO'RY,  (CHz)nP(O) (OR')2, NR' SO,R®, aldehido,
nitrilo, nitro, alquilo, alcoxialquilo, T (CHz) mQRI,

C (0) T (CH2)mQR®, NR®C(0)T(CH2)mQRY, o T(QH2)mCO.R!;



000
%
T es 0, S, -NR!, -N(O)R?, -NR'R%W, Ib-CR‘Rs;y
Q es O0,S,-NR’, -N(O)R’, o -NR®R'®W,-(CH;)AS(0).R',-
(CH2) n~heteroarilo,

-0(CHz) a—heteroarilo, - (CH2) nC (0) NR'R®, -0 (CH2) ,C (0) ORY;

W es un anién;

R' v R® son en forma independienté hidrégeno, alquilo
inferior, alquenilo inéerior, alquinilo
inferior, (CHz) nAr, ariﬁalquilo, arilo,
heteroarilo, heterocarilalquile, cicloalquile,
heterocicloalquileo, o heter&arilo, o R4 y RS
junto con el nitrbgeno al 'cual estdn unidos
forman un anillo carbociclicoique contiene de 3
a 8 elementos, hasta cuatro ée cuyos elementos
son, en forma opcional, gﬁupos carbonilo o

heteroatomos seleccionados o

L
donde R’ y Z son como se los definié con
anterioridad, o pueden unirse Qon los atomos de

carbono a los cuales esté&n unidés para formar
1



donde:
G y J son, en forma independiente CHz, NH u O;
B es NH, S, CHz, u O;
Des C o N, siempre que R no sea nada cuando D es
N ¥y

R® y R son, en forma independiente, hidrégeno, haldgeno,
alquilo inferior, alcoxi inferior, o]
alquilcarbonilo.

Estos compuestos son uUtiles para el tratamientp de
trastornos proliferativos de las células, como el cancer, la
ateroesclerosis, y la restenosis. Estos compuestos son
potentes inhibidores de las cinasas que dependen de la ciclina
(cdks) y de las cinasas mediadas por el factor de crecimiento.

La presente invencidén también suministra un método para
el tratamiento de trastornos proliferativos de las células.
También se suministra en la presente invencién una composicién

farmacéutica que comprende un compuesto de la Férmula I.



