WO 01/55148 Al

(19) World Intellectual Property Organization

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(43) International Publication Date

(10) International Publication Number

2 August 2001 (02.08.2001) PCT WO 01/55148 A1l
(51) International Patent Classification’: CO07D 471/04, MALONE, Thomas, Charles [US/US]; 1337 Cerritos
A61K 31/505, A61P 25/28 // (COTD 471/04, 239:00, Drive, Laguna Beach, CA 92651 (US).
221:00)
(74) Agents: FEDERMAN, Evan, J.; Warner-Lambert Com-
(21) International Application Number: PCT/US00/32572 pany, 201 Tabor Road, Morris Plains, NJ 07950 et al. (US).
(22) International Filing Date: (81) Designated States (national): AE, AG, AL, AU, BA, BB,
30 November 2000 (30.11.2000) BG, BR, BZ, CA, CN, CR, CU, CZ, DM, DZ, EE, GD, GE,
HR, HU, ID, IL, IN, IS, JP, KP, KR, LC, LK, LR, LT, LV,
(25) Filing Language: English MA, MG, MK, MN, MX, MZ, NO, NZ, PL, RO, SG, SI,
SK, SL, TR, TT, UA, US, UZ, VN, YU, ZA.
(26) Publication Language: English
(84) Designated States (regional): ARIPO patent (GH, GM,
(30) Priority Data: KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
60/178,400 27 January 2000 (27.01.2000) US patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
(71) Applicant (for all designated States except US): Er(,}L(IIJI’ IE/II\(/?[, (I\}Ik g{\} S(I}E\’VTI;[)LOQI}:I II\)I;IlE[ CZEB;]’)B:}’GCF’
WARNER-LAMBERT COMPANY [US/US]; 201 K P D ’ ’ »NE, SN, TD, TG).
Tabor Road, Morris Plains, NJ 07950 (US).
Published:
(72) Inventors; and —  with international search report
(75) Inventors/Applicants (for US only): BOOTH, Richard,

John [GB/US]; 1433 Natalie Lane #104, Ann Arbor, MI
48105 (US). CHATTERJEE, Arindam [IN/US]; 2261
Glencoe Hills Drive #12, Ann Arbor, MI 48108 (US).

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PYRIDOPYRIMIDINONE DERIVATIVES FOR TREATMENT OF NEURODEGENERATIVE DISEASE

rR8 R°
R3
N~ N N (o
|
M
RI-w N N, X
R
rR8  RY
4
N~ XYy "2 (n
i /t = R3
R—Ww N NH
|
R2

(57) Abstract: This invention provides a method
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uses cdk inhibitors of Formula (I) and Formula (II)
where W is NH, S, SO, or SO,, R! includes phenyl and
substituted phenyl, R? includes alkyl and cycloalkyl,
R3 includes alkyl and hydrogen, R® and R® include
hydrogen and alkyl, and Z is carboxy.



10

15

20

25

30

PYRIDOPYRIMIDINONE DERIVATIVES FOR TREATMENT
OF NEURODEGENERATIVE DISEASE

FIELD OF THE INVENTION

This invention concerns a method of treating neurodegenerative diseases
in mammals by administering compounds that inhibit cyclin-dependent kinase
enzymes. The invention also provides novel compounds that are useful in the

method.

BACKGROUND OF THE INVENTION

Neurodegenerative diseases are conditions characterized by breakdown
and dysfunction of neuronal activity. Diseases commonly falling within the
neurodegenerative term include Alzheimer’s disease (AD), Huntington’s disease,
Parkinson’s disease, and Amyotrophic Lateral Sclerosis. Other conditions which
result from degeneration of neuronal function are progressive supernuclear palsy
(PSP) and pronto-temporal dementia linked to Parkinson’s disease (FTDP-17).

Neurodegenerative diseases often accompany the aging process, and these
diseases are becoming more prevalent throughout the world as the general
population reaches about 60 years of age and older. Even though
neurodegenerative diseases have afflicted mankind for many years, the underlying
causes remain unknown, and there are no cures. Several agents are available for
treating the symptoms and physical effects of these diseases, but most are only
marginally effective. The need continues to find new and better agents for treating
these debilitating diseases.

We have now discovered that compounds that inhibit ceftain enzymes
called cyclin-dependent kinases (cdks) are useful for treating neurodegenerative
diseases. Cyclin-dependent kinases are cellular enzymes that perform essential
functions in regulating cell division and proliferation. The cyclin-dependent
kinase catalytic units, of which 9 have now been described, are activated by
regulatory subunits known as cyclins. At least 16 mammalian cyclins have been
identified, including cyclin B/cdk1, cyclin A/cdk2, cyclin E/cdk3, cyclin D/cdk4,
and the neuronal cdk2-like kinase known as cdk5. Cdk5, together with its

brain-specific activator protein known as p35/p25, promotes phosphorylation of
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the neuron-specific microtubule-associated protein known as tau (Lew, et al.,
Trends Biochem. Sci., 1995;20:33-37). Aberrant expression of cdk5 contributes to
the neurodegeherative disorder multiple system atrophy (Nakamura, et al.,

J. Neuropathol. Exp. Neurol., 1998;57:690). The tau protein has long been
associated with hyperphosphorylation in the pathogenesis of AD (Spillantini,

et al), Trends Neurosci., 1998;21:428-433). In addition to amyloid plaques,
neurofibrillary tangles are a primary marker for AD, and the major component of
these neurofibrillary tangles is a substance known as paired helical filament-tau.
This is a filamentous aggregate of hyperphosphorylated tau. Abnormal activation
of protein kinase enzymes, and especially cyclin-dependent kinase 5 (cdk5)
promotes tau hyperphosphorylation, and pathological activation of cdk5 appears
to be a major contributor to the formation of hyperphosphorylated-tau.

We have thus found that compounds which inhibit cyclin-dependent
kinases, and especially cdk5, are useful in treating neurodegenerative diseases. An
object of this invention is to provide a method for treating neurodegenerative
disease in mammals comprising administering an effective amount of a cdk
inhibitor.

SUMMARY OF THE INVENTION

This invention is a method for treating neurodegenerative diseases in
mammals comprising administering an effective amount of an inhibitor of a
cyclin-dependent kinase enzyme. In a preferred embodiment, the cdk inhibitor is a
compound that inhibits cdk5 more than any of the other cdk enzymes. Any cdk
inhibitor will work in the method of this invention, provided it inhibits cdk5 to
some extent. .

In a preferred embodiment, the compound to be administered according to
this invention is a pyridopyrimidine or aminopyrimidine cdk inhibitor. Such
compounds are disclosed in WO 98/33798, US Patents 5,952,342 and 5,733,913,
all incorporated herein by reference. Especially preferred cdk inhibitors are

pyrido[2,3-d]pyrimidines and 4-aminopyrimidines of Formulas I and II below:



WO 01/55148 PCT/US00/32572

-3-
rR¢ Rr°
R3
N~ N7 I
l
1 /k <
R*—W N N2 X
R
and

II

wherein:

5 WisNH, S, SO, or SO»;

R1 and R2 include alkyl, cycloalkyl, substituted alkyl, substituted cycloalkyl, aryl,
and heteroaryl;

R3 includes hydrogen, alkyl, and halogen;
Xis O, S, or NH;

10 R8 and R? independently are hydrogen, alkyl, alkoxy, halo, amino, and the like;
and pharmaceutically acceptable salts thereof.

An especially preferred method of this invention comprises administering

N
)'\/
HN N N 0]

|
alkyl : I

a compound of Formula III:

Rl

RII
15 where alkyl is straight or branched C1-Cg alkyl, and R’ and R” independently are
hydrogen, hydroxy, halo, nitro, or C1-Cg alkoxy.
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In another preferred embodiment, the foregoing compounds are used to
treat neurodegenerative diseases selected from Alzheimer’s, Huntington’s, and

Parkinson’s diseases.

DETAILED DESCRIPTION OF THE INVENTION

5 All that is required to practice the method of treating neurodegenerative
disease according to this invention is to administer to a mammal who is suffering
from a neurodegenerative disease and in need of treatment, an effective amount of
a cdk inhibitor having cdk5 inhibitory activity.

As used herein, a “cdk inhibitor” is any compound that inhibits at least
10 fifty percent (50%) of at least one cdk enzymé at a concentration (IC5() of at least
5000 nanomolar (nM) when evaluated in a standard cyclin-dependent kinase
assay. Preferably, the cdk inhibitors to be administered according to this invention
will exhibit an IC5() against cdk5 of at least 500 nM.
Preferred cdk inhibitors to be used in this invention are defined by

15 Formula I:

R'-w™ "N7 TNJ X
R

and the pharmaceutically acceptable salts thereof,

wherein:

the dotted line represents an optional double bond;
20 W is NH, S, SO, or SOp;

X is either O, S, or NH;
R1 and R2 are independently selected from the group consisting of H, (CHp),Ar,
(CHp)pheteroaryl, (CHp)pheterocyclyl, C1-Cj alkyl, C3-Cqq cycloalkyl,
Cp-Cq alkenyl, and C-Cq alkynyl, whereinnis 0, 1, 2, or 3, and the
25 (CH)pAr, (CHp)pheteroaryl, alkyl, cycloalkyl, alkenyl, and alkynyl

groups are optionally substituted by up to 5 groups selected from NR4R3,
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N(O)RARS, NRARSROY, alkyl, phenyl, substituted phenyl,
(CHp)pheteroaryl, hydroxy, alkoxy, phenoxy, thiol, thioalkyl, halo, COR4,
COoR4, CONRAR?, SOoNR4R5, SO3R4, PO3R4, aldehyde, nitrile, nitro,

OR5

heteroaryloxy, T(CHp)y,QR4, T(CH2),C-(CH2), QR4,

H
C(0)T(CHp)mQR4, NHC(0)T(CH2)mQR4, T(CH) C(OINRANRS, or

T(CHz)mC02R4 wherein each m is independently 1-6, T is O, S, NR4,
N(O)R4, NR4ROY, or CR4R3, and Q is O, S, NR3, N(O)RS, or NRSROY;
R3 is H, alkyl, halogen, NO>, NR4R5, COOR4, OR4, CN, or CONR#RS;

R# and RS are each independently selected from the group consisting of
hydrogen, C1-Cg alkyl, substituted alkyl, Co-Cg alkenyl, Cy-Cg alkynyl,
(CHp)pAr, C3-C1( cycloalkyl, heterocyclyl, and heteroaryl, or R4 and

RS together with the nitro gen to which they are attached optionally form a
ring having 3 to 7 carbon atoms and said ring optionally contains 1, 2, or
3 heteroatoms selected from the group consisting of nitrogen, substituted

nitrogen, oxygen, and sulfur;

When R4 and R to gether with the nitrogen to which they are attached

form a ring, the said ring is optionally substituted by 1 to 3 groups selected
from OH, OR4, NR4R5, (CHp),OR4, (CH2);NR4R5, T-(CHp) QR4,
CO-T-(CHp);nQR#4, NH(CO)T(CH2)mQR4, T-(CH2); COoR4, or
T(CH3) CONR4RS5;

RO is alkyl;

R8 and RY independently are H, C1-C3alkyl, NR4R5, N(O)R4R5, NR4RSROY,
hydroxy, alkoxy, thiol, thioalkyl, halo, COR4, COoR#, CONR4RS,
SOoNR4RS, SO3R4, PO3R4, CHO, CN, or NO»; and

Y is a halo counter-ion.
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An especially preferred group of compounds of Formula I have the above
formula wherein X is O.
Another preferred group of compouhds are those wherein W is NH.

A preferred group of compounds of Formula I have the above formula

wherein X is O, and R3 is CH3 or H. In an especially preferred group of

compounds, X is O, and R3isH.

Also preferred are compounds of Formula I wherein R8 and R9 both are
hydrogen. ,

Another preferred group of compounds of Formula I have the above
formula wherein X is O, and R2is Et, Pr, i-Pr, i-Bu, i-pentyl, or cycloalkyl. In an
especially preferred group of compounds, X is O and R2 is i-Pr or i-pentyl.

In yet another preferred group of compounds of Formula I, X is O, and

R1 is phenyl. Another preferred group of compounds of Formula I have one or

more of the following structural features: X is O, and there is a double bond
between C4 and Cg, R1 is phenyl, optionally substituted with 4-piperidinyl (with
or without substitution), 4-(2-diethylaminoethoxy) or 4-(4-methyl piperazin-1-yl);
and R2 is a branched alkyl or cycloalkyl, including but not limited to isopropyl,
cyclopentyl, cyclohexyl, or norbornyl. In an especially preferred group of
compounds, X is O, and R! is phenyl substituted with hydroxy, alkoxy, NR4R5,
or T(CHy),QR4, where R4 and RS, T, m, and Q all are as defined above. In an

even more preferred group of compounds, X is O, and R1 is pheny] substituted
with NR4RS or T(CHp),QR#, where R4 and R3, T, m, and Q all are as defined

above.
Another preferred group of compounds of Formula I are those wherein X
is NH.

The most preferred compounds of the present invention have the formula:

Ar\N)l\ Z

INNO
H 1|12
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where R2 is as defined above, and Ar is phenyl, substituted phenyl, or heteroaryl.
Ideally, R2 is alkyl such as ethyl, isopropyl, propyl, butyl, or isopentyl, or
cycloalkyl such as norbornyl, cyclohexyl, or adamantyl. A most preferred
Ar group is phenyl, preferably substituted with 1, 2, or 3 groups selected from
phenyl, chloro, bromo, fluoro, methyl, methoxy, hydroxy, hydroxymethyl,
2-diethylaminoethoxy, methoxycarbonylmethyl, carboxy, carboxymethyl,
ethoxycarbonyl, nitro, 2-carboxyethyl, 2-ethoxycarbonylethyl, NR4R3, and
O(CH2)(-¢NRAR3, wherein R4 and RS are as defined above. Another preferred
Ar group is thiazolyl, for example, 2-thiazblyl, optionally substituted by phenyl,
hydroxyphenyl, or alkoxyphenyl.

Another group of cdk inhibitors useful in the method of this invention are

those of Formula II:

wherein:

the dotted line represents an optional double bond of either trans or
cis-stereochemistry;

WisNH, S, SO, or SOy;

Z is COOR’, CN, CHO, CH>OR7, CH)NHR7, CONHR7, or COR7;

R1 and R2 are independently selected from the group consisting of H, (CHp),Ph,
(CHp)pheteroaryl, (CHp)pheterocycle, C1-Cq ) alkyl, C3-Cq( cycloalkyl,
Cp-Cq alkenyl, and Cp-C1 alkynyl, wherein nis 0, 1, 2, or 3 and the
(CH2)pPh, (CHp)pheteroaryl, alkyl, cycloalkyl, alkenyl, and alkynyl
groups are optionally substituted by groups of NR4R3, N(O)R4R3,
NRARSROY, phenyl, substituted phenyl, hydroxy, alkoxy, phenoxy, thiol,
thioalkyl, halo, COR#, COoR4, CONR4RS, SO,NR4R5, SO3R4, PO3R4,
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aldehyde, nitrile, nitro, heteroaryloxy, T(CH2);,QR#, C(O)T(CHy)QR4,
NHC(0)T(CHp)mQR4, or T(CHp),COpR* whereinm is 1 to 6, T is O,
S, NR4, N(O)R#, NR4ROY, or CR4R3, and Q is O, S, NRJ, N(O)R3, or
NRSROY;

R3 is H or alkyl;

R# and R are independently selected from the group consisting of hydrogen,
C1-Cg alkyl, substituted alkyl, C-Cg alkenyl, C>-Cg alkynyl, (CHp),Ph,
C3-Cq cycloalkyl, and heteroaryl, or R4 and RS together with the

nitrogen to which they are attached optionally form a ring having 3 to
7 carbon atoms and said ring optionally contains 1, 2, or 3 heteroatoms
selected from the group consisting of nitrogen, substituted nitrogen,

oxygen, and sulfur;

RO is alkyl;

Y is a halo counter-ion;

R7 is one of H, lower alkyl, or phényl.

R8 and RY independently are H, C1-C3alkyl, NR4R3, N(O)R4R5, NR4RSR6S,
hydroxy, alkoxy, thiol, thioalkyl, halo, COR4, COoR#, CONR4RS,
SOHNR4R5, SO3R4, PO3R4, CHO, CN, or NO9;

and the pharmaceutically acceptable salts thereof.

Preferably, compounds of Formula II have a trans double bond between

Cs and Cg, more preferably with Rl being phenyl, and even more preferably with

both R1 being phenyl and R2 being alkyl or cycloalkyl.

Also preferred are compounds of Formula II wherein R8 and R? both are
hydrogen.

Examples of NR4R> groups include amino, methylamino,
di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino,
3-ethylaminobutyl amino, 3-di-n-propylamino-propyl amino, 4-diethylaminobutyl
amino, and 3-carboxypropionyl amino. R4 and RS can be taken together with the

nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and
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1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted
nitrogen, oxygen, and sulfur. Examples of such cyclic NR4RS groups include
pyrrolidinyl, piperazinyl, 4-methylpiperazinyl, 4-benzylpiperazinyl, pyridinyl,
piperidinyl, pyrazinal, morpholinyl, and the like.

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

“Alky]” means a straight or branched hydrocarbon radical having from
1 to 10 carbon atoms (unless stated otherwise) and includes, for example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl,
iso-pentyl, n-hexyl, and the like.

“Halo” includes fluoro, chloro, bromo, and iodo.

“Alkeny]” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-1-yl,
2-ethenylbutyl, 3-hexen-1-yl, and the like.

“Alkynyl” means straight and branched hydrocarbon radicals having from
2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-1-yl,
propynyl, 2-butyn-1-yl, 3-pentyn-1-yl, and the like.

“Cycloalky]l” means a monocyclic or polycyclic hydrocarbyl group such as
cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclobutyl, adamantyl,
norpinanyl, decalinyl, norbornyl, cyclohexyl, and cyclopentyl. Such groups can be
substituted with groups such as hydroxy, keto, and the like. Also included are
rings in which 1 to 3 heteroatoms replace carbons. Such groups are termed
“heterocyclyl,’f which means a cycloalkyl group also bearing at least one
heteroatom selected from O, S, or NR», examples being oxiranyl, pyrrolidinyl,
piperidyl, tetrahydropyran, and morpholine.

“Alkoxy” refers to the alkyl groups mentioned above bound through
oxygen, examples of which include methoxy, ethoxy, isopropoxy, fert-butoxy, and

the like. In addition, alkoxy refers to polyethers such as -O-(CH3),.0-OH3, and

the like.
“Alkanoyl” groups are alkyl linked through a carbonyl, ie, C1~-C5-C(O)-.

Such groups include formyl, acetyl, propionyl, butyryl, and isobutyryl.
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“Acyl” means an alkyl or aryl (Ar) group bonded through a carbonyl
group, ie, R-C(O)-. For example, acyl includes a C1-Cg alkanoyl, including

substituted alkanoyl, wherein the alkyl portion can be substituted by NR4R3 or a
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and
the like.

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are

optionally substituted, preferably by 1 to 3 groups selected from NR4R5, phenyl,
substituted phenyl, thio C1-Cg alkyl, C1-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

nitrogen bearing C1-Cg alkyl or (CHp),Ph where n is 1, 2, or 3. Perhalo and

polyhalo substitution is also embraced.

Examples of substituted alkyl groups include 2-aminoethyl,
pentachloroethyl, trifluoromethyl, 2-diethylaminoethyl, 2-dimethylaminopropyl,
ethoxycarbonylmethyl, 3-phenylbutyl, methanylsulfanylmethyl, methoxymethyl,
3-hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl,
pentafluoroethyl, 3-morpholinopropyl, piperazinylmethyl, and
2-(4-methylpiperazinyl)ethyl.

Examples of substituted alkynyl groups include 2-methoxyethynyl,
2-ethylsulfanyethynyl, 4-(1-piperazinyl)-3-(butynyl), 3-phenyl-5-hexyny1,
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~efhoxycarbony1ethoxy,
3-hydroxypropoxy, 6-carboxhexyloxy, and the like.

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-1-yl,
5-ethylmethylamino-3-pentyn-1-yl, 4-morpholinobutyl,
4-tetrahydropyrinidylbutyl, 3-imidazolidin-1-ylpropyl, 4-tetrahydrothiazol-
3-yl-butyl, phenylmethyl, 3-chlorophenylmethyl, and the like.
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The terms “Ar” and “aryl” refer to unsubstituted and substituted aromatic
groups. Heteroaryl groups have from 4 to 9 ring atoms, from 1 to 4 of which are
independently selected from the group consisting of O, S, and N. Preferred
heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring.
Mono and bicyclic aromatic ring systems are included in the definition of aryl and
heteroaryl. Typical aryl and heteroaryl groups include phenyl, 3-chlorophenyl,
2,6-dibromophenyl, pyridyl, 3-methylpyridyl, benzothienyl, 2,4,6-tribromophenyl,
morpholinyl, indolyl, benzotriazolyl, indazolyl, 4-ethylbenzothienyl, furanyl,
3,4-diethylfuranyl, naphthyl, 4,7-dichloronaphthyl, pyrrole, pyrazole, imidazole,
thiazole, and the like. |

Preferred Ar groups are phenyl and phenyl substituted by 1, 2, or 3 groups
independently selected from the group consisting of alkyl, alkoxy, thio, thioalkyl,
halo, hydroxy, -COOR7, trifluoromethyl, nitro, amino of the formula -NR4R5,
and T(CH2),QR# or T(CHp) COoR4 wherein m is 1 to 6, T is O, S, NR#4,
N(O)R4, NR4ROY, or CR4R5, Qis O, S, NR5, N(O)R5, or NRIROY wherein
R# and RS are as described above, and R is alkyl or substituted alkyl, for
example, methyl, trichloroethyl, diphenylmethyl, and the like. The alkyl and
alkoxy groups can be substituted as defined above. For example, typical groups
are carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, hydroxyalkoxy, and
alkoxyalkyl.

The compounds to be used in 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 and II 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 and/or II. This invention also provides pharmaceutical formulations
comprising a compound of Formula I and/or II together with a pharmaceutically
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in

the method of the present invention.
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Pharmaceutically acceptable acid addition salts of the compounds of
Formula I and II include salts derived form inorganic acids such as hydrochloric,
nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus, and the like, as
well as the salts derived from organic acids, such as aliphatic mono- and
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, bisulfate, sulfite, bisulfite, nitrate,
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate,
pyrophosphate, chloride, bromide, iodide, acetate, propionate, caprylate,
isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate,
mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate,
benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, 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,
Berge, 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 contacting
the salt form with a base 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
equivalent to their respective free base for purposes of the present invention.

Pharmaceutically acceptable base addition salts are formed with metals or
amines, such as alkali and alkaline earth metal hydroxides, or of organic amines.
Examples of metals used as cations are sodium, potassium, magnesium, calcium,
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 salt in
the conventional manner. The free acid form may be regenerated by contacting the

salt form with an acid and isolating the free acid in a conventional manner. The
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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 can be formulated and
administered in a wide variety of oral and parenteral dosage forms, including
transdermal and rectal administration. All that is required is that a cdk inhibitor be
administered to a mammal suffering from a neurodegenerative disease in an
effective amount, which is that amount required to cause an improvement in the
neurodegenerative disease and/or the symptoms associated with such disease. 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 and/or II
or a corresponding pharmaceutically acceptable salt or solvate of a compound of
Formula I and/or II.

For preparing pharmaceutical compositions with the cdk compounds,
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 also act as diluents, flavoring agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid such as talc or starch which
is in a mixture with the finely divided active component. In tablets, the active
component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.

The formulations of this invention preferably contain from about 5% to
about 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 material as a
carrier providing a capsule in which the active component with or without other
carriers, is surrounded by a carrier, which is thus in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and

lozenges can be used as solid dosage forms suitable for oral administration.
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For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or 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.

Liquid form preparations include solutions, suspensions, and emulsions
such as water or water/propylene glycol solutions. For parenteral injection, liquid
preparations can be formulated in solution in aqueous polyethylene glycol
solution, isotonic saline, 5% aqueous glucose, and the like. Aqueous solutions
suitable for oral use can be prepared by dissolving the active component in water
and adding suitable colorants, flavors, stabilizing and thickening agents as desired.
Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water and mixing with a viscous material, such as
natural or synthetic gums, resins, methylcellulose, 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 preparations 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,
solubilizing agents, and the like. Waxes, polymers, microparticles, and the like
can be utilized to prepare sustained-release dosage forms. Also, osmotic pumps
can be employed to deliver the active compound uniformly over a prolonged
period. ‘

The pharmaceutical preparations for use in the invention are preferably in
unit dosage form. In such form, the preparation is subdivided into unit doses
containing appropriate quantities of the active component. The unit dosage form
can be a packaged preparation, the package containing 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 itself, or it
can be the appropriate number of any. of these in packaged form.

The therapeutically effective dose of a compound of Formula I and/or
Formula IT 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
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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 and/or II 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 following compounds illustrate specific embodiments provided by the
present invention, and the compounds listed below are among the preferred
embodiments for use in treating neurodegenerative diseases:

8-(3-Phenoxy-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-(2-Cyclopropyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(2-Naphthalen-2-yl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(3,5-Dimethoxy-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Hex-2-ynyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-(4-Methylsulfanyl-benzyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-
7-one;

+8-(3,3-Dimethyl-butyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Phenethyl-benzyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Ethyl-hexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-3-enylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Bicyclo[2.2.1]hept-2-ylmethyl-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(4-Chloro-2-nitro-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(3-Ethyl-oxetan-3-ylmethyl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-[2-(2-Methoxy-ethoxy)-ethyl]-2-phenylamino-8H-pyrido[2,3-d]-

pyrimidin-7-one;
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8-(2,2,3,3,3-Pentafluoro-propyl)-2-phenylamino-8H-pyrido[2,3-d]-

pyrimidin-7-one;

2-Phenylamino-8-(tetrahydro-furan-2-ylmethyl)-8 H-pyrido[2,3-d]-

pyrimidin-7-one;

7-one;

8-(3-Methyl-but-2-enyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-

8-[2-(4-tert-Butyl-phenoxy)-ethyl]-2-phenylamino-8H-pyrido[2,3-d]-

pyrimidin-7-one;

7-one;

7-one;

8-(4-Ethyl-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Phenoxy-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-allyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-benzyl)-2—phenylamin0-8H—pyrido[2,3-d]pyrimidin-7-one;
8-(4-Methyl-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Butoxy-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-(2,2,2-trifluoro-ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-(2-thiophen-2-yl-ethyl)-8H-pyrido[2,3-d]pyrimidin-

8-Benzo[1,3]dioxol-5-ylmethyl-2-phenylamino-8H-pyrido[2,3-]pyrimidin-

8-Cyclohexylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Ethoxy-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-thiophen-2-ylmethyl-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Furan-2-ylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Phenyl-allyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Furan-3-ylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methoxy-propyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-bicyclo[2.2.1]hept-2-ylmethyl)-2-phenylamino-8H-

pyrido[2,3-d]pyrimidin-7-one;

7-one;

7-one;

2-Phenylamino-8-(3-phenyl-prop-2-ynyl)-8H-pyrido[2,3-d]pyrimidin-

8-(2-Methyl-3-oxo-butyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
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8-[Bis-(4-fluoro-phenyl)-methyl]-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one; .

8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(2-Isopropyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(2,2,3,3,4,4,5,5,6,6,7,7-Dodecafluoro-1,1-dimethyl-heptyl)-
2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(1,7,7-trimethyl-bicyclo[2.2.1]hept-2-yl)-8H-
pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(2,2,2-trifluoro-1-phenyl-ethyl)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

2-Phenylamino-8-(2,2,2-trichloro-1-phenyl-ethyl)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(2,3-Dimethyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

2-Phenylamino-8-(tetrahydro-pyran-4-yl)-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Cyclohex-2-enyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(1,3,3-trimethyl-bicyclo[2.2.1]hept-2-yl)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-Bicyclo[2.2.1]hept-5-en-2-yl-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one; |

8-(1-Naphthalen-2-yl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(1-Methyl-2-phenyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(2,5-Dimethyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

| 8-(4-sec-Butyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Cyclohex-3-enyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-Indan-1-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
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8-(2-Isopropyl-5-methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(1-Naphthalen-2-yl-ethyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-
7-one;

8-(2,6-Dimethyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(5-Isopropyl-2-methyl-cyclohexyl)-2-phenylamino-8 H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(1-Methyl-pent-2-ynyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Bicyclo[2.2.1]hept-2-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(1-Methyl-2,2-diphenyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-[1 -(4-Methoxy-phenyl)-ethyl]-2-phenylamino-8H-i)yrido [2,3-d]-
pyrimidin-7-one;

2-Phenylamino-8-(1,2,3,4-tetrahydro-naphthalen-2-y1)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

2-Phenylamino-8-(1-p-tolyl-ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;

8-Adamantan-2-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-(1-Methyl-but-3-ynyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Bicyclo[2.2.1]hept-2-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(1-Cyclohexyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-Dicyclohexylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(phenyl-o-tolyl-methyl)-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-[1-(3,4-Dichloro-phenyl)-ethyl]-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(1 -Methyl-heXyl)-2-phenylamino—8H-pyrido [2,3-d]pyrimidin-7-one;

8-Indan-2-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
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8-[1-(2-Bromo-phenyl)-ethyl]-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(2-Methoxy-1-methyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(1-Methyl-2-phenyl-ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-(1-Ethyl-propyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-7-one;

8-(4-Isopropyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Acenaphthen-1-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

8-(2-Oxo-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(1,2,3,4-tetrahydro-naphthalen-1-yl)-8 H-pyrido[2,3-d]-
pyrimidin-7-one; | |

8-(1-Methyl-heptyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-[phenyl-(2-trifluoromethyl-phenyl)-methyl]-8H-
pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(1,7,7-trimethyl-bicyclo[2.2.1]hept-2-y1)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(1,1-Dioxo-tetrahydro-1-80-thiophen-3-yl)-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(1-Biphenyl-4-yl-ethyl)-2-phenylamino-8 H-pyrido[2,3-d]pyrimidin-
7-one; '

8-(3-Methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-Benzhydryl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;

2-Phenylamino-8-(9H-xanthen-9-yl1)-8H-pyrido[2,3-d]pyrimidin-7-one;

8-(1 -Pentyl-prop-2-yny1)-2-phenylamino-8H-pyrido [2,3-d]pyrimidin-
7-one;

8-(Octahydro-inden-5-yl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;

2-Phenylamino-8-(2-phenyl-cyclohexyl)-8H-pyrido[2,3-d]pyrimidin-

7-one;
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8-(3,5-Dimethyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;
8-(4-tert-Butyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d|pyrimidin-
7-one;
8-(2-Methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;
8-[3-Phenoxy-1-(2-phenoxy-ethyl)-propyl]-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Cyclohexyl-propyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;
8-(1-Ethyl-prop-2-ynyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-(1-phenyl-heptyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-[(4-Methoxy-phenyl)-pyridin-2-yl-methyl]-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one; ,
8-Bicyclohexyl-4-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(4-Methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-
7-one;
8-Cyclohexyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(Cyclohexyl-phenyl-methyl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-Phenylamino-8-(1-phenyl-propyl)-8H-pyrido[2,3-d[pyrimidin-7-one;
2-Phenylamino-8-(1-phenyl-prop-2-ynyl)-8H-pyrido[2,3-d]pyrimidin-
7-one;
2-Phenylamino-8-(2-phenyl-[1,3]dioxan-5-yl)-8H-pyrido[2,3-d]pyrimidin-
7-one; A
2-Phenylamino-8-(2,2,2-trifluoro-1-trifluoromethyl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(7-Oxo0-2-phenylamino-7H-pyrido[2,3-d]pyrimidin-8-yl)-propionitrile;
8-Cyclooctyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(Decahydro-naphthalen-2-yl)-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(9H-Fluoren-9-yl)-2-phenylamino-8H-pyrido[2,3-d|pyrimidin-7-one;
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8-[4-(1,1-Dimethyl-propyl)-cyclohexyl]-2-phenylamino-8H-pyrido[2,3-d]-
pyrimidin-7-one; |
8-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-2-phenylamino-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-[2,2,2-trichloro-1-(4-fluoro-phenyl)-ethyl]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-Phenylamino-8-(3,3,5-trimethyl-cyclohexyl)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Phenoxy-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-]-
pyrimidin-7-one;
8-(2-Cyclopropyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-]pyrimidin-7-one;
8-(2-Naphthalen-2-yl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3,5-Dimethoxy-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Hex-2-ynyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(4-Methylsulfanyl-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-

- pyrido[2,3-d]pyrimidin-7-one;

8-(3,3-Dimethyl-butyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(2-Phenethyl-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(2-Ethyl-hexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-Cyclohex-3-enylmethyl-2-(4-piperidin-1 -yl-phenylamiho)-SH-
pyrido[2,3-d]pyrimidin-7-one; 4

8-Bicyclo[2.2.1]hept-2-ylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(4-Chloro-2-nitro-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

PCT/US00/32572
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8-(3-Ethyl-oxetan-3-ylmethyl)-2-(4-piperidin-1-yl-phenylamino)-8H- |
pyrido[2,3-d]pyrimidin-7-one;
8-[2-(2-Methoxy-ethoxy)-ethyl]-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,2,3,3,3-Pentafluoro-propyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(tetrahydro-furan-2-ylmethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-but-2-enyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-]pyrimidin-7-one;
8-[2-(4-tert-Butyl-phenoxy)-ethyl]-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-Ethyl-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Phenoxy-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Methyl-allyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Methyl-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one; ,
8-(4-Methyl-benzyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Butoxy-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(2,2,2-trifluoro-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(2-thiophen-2-yl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Benzo[1,3]dioxol-5-ylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; .
8-Cyclohexylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-

pyrimidin-7-one;
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8-(2-Ethoxy-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-thiophen-2-ylmethyl-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Furan-2-ylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Phenyl-allyl)-2-(4-piperidin-1 -yl-phenylamino)—8ijyrido [2,3-d]-
pyrimidin-7-one;
8-Furan-3-ylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Methoxy-propyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-bicyclo[2.2.1]hept-2-ylmethyl)-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Phenyl-prop-2-ynyl)-2-(4-piperidin-1-yl-phenylamino)-8 H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-3-oxo-butyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[Bis-(4-fluoro-phenyl)-methyl]-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Isopropyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,2,3,3,4,4,5,5,6,6,7,7-Dodecafluoro-1,1-dimethyl-heptyl)-
2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1,7,7-trimethyl-bicyclo[2.2.1Thept-
2-y1)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-~(2,2,2-trifluoro-1-phenyl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(2,2,2-trichloro-1-phenyl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one; '
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24-
8-(2,3-Dimethyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(tetrahydro-pyran-4-yl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-2-enyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1,3,3-trimethyl-bicyclo[2.2.1]hept-
2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1Thept-5-en-2-yl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Naphthalen-2-yl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2-phenyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,5-Dimethyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-sec-Butyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-3-enyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Indan-1-yl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Isop1"opyl-5 -methyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Naphthalen-2-yl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,6-Dimethyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(5-Isopropyl-2-methyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-pent-2-ynyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
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225-
8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2,2-diphenyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[1-(4-Methoxy-phenyl)-ethyl]-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1,2,3,4-tetrahydro-naphthalen-2-y1)-
8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1-p-tolyl-ethyl)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Adamantan-2-yl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(1-Methyl-but-3-ynyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Cyclohexyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Dicyclohexylmethyl-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(Phenyl-o-tolyl-methyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[1-(3,4-Dichloro-phenyl)-ethyl]-2-(4-piperidin-1-yl-phenylamino)-8 H-
pyrido[2,3 -d]pyrimidin-47-one ;
8-(1-Methyl-hexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Indan-2-yl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-[1-(2-Bromo-phenyl)-ethyl]-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methoxy-1-methyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
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26-
8-(1-Methyl-2-phenyl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Ethyl-propyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d}-
pyrimidin-7-one;
8-(4-Isopropyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Acenaphthen-1-yl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Oxo-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1,2,3,4-tetrahydro-naphthalen-1-y1)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-heptyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-[Phenyl-(2-trifluoromethyl-phenyl)-methyl]-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(1,7,7-trimethyl-bicyclo[2.2.1 Jhept-
2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1,1-Dioxo-tetrahydro-56-thiophen-3-yl)-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Biphenyl-4-yl-ethyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Benzhydryl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(9H-xanthen-9-y1)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(1-Pentyl-prop-2-ynyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(Octahydro-inden-5-yl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
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27-
8-(2-Phenyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3,5-Dimethyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-tert-Butyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[3-Phenoxy-1-(2-phenoxy-ethyl)-propyl]-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3 -d]pyrimidin-7-'one;
8-(1-Cyclohexyl-propyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Ethyl-prop-2-ynyl)-2-(4-piperidin-1 -yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Phenyl-heptyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8- [(4-Methoxy-pheny1)-pyridin—2-y1-methyl] -2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclohexyl-4-yl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(4-Methyl-cyclohexyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido [2,3-d]pyrimiciin—7-one; v
8-Cyclohexyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(Cyclohexyl-phenyl-methyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Phenyl-propyl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(1-Phenyl-prop-2-ynyl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Phenyl-[1,3]dioxan-5-yl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
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2-(4-Piperidin-1-yl-phenylamino)-8-(2,2,2-trifluoro-1-trifluoromethyl-
ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[7-Ox0-2~(4-piperidin-1-yl-phenylamino)-7H-pyrido[2,3-d]pyrimidin-
8-yl]-propionitrile;
8-Cyclooctyl-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one; |
8-(Decahydro-naphthalen-2-yl)-2-(4-piperidin-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(9H-Fluoren-9-yl)-2-(4-piperidin-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-[4-(1,1 -Dimethyl-propyl);cyclohexyl] -2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; |
8-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-y1)-2-(4-piperidin-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-[2,2,2-trichloro-1-(4-fluoro-phenyl)-
ethyl]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Piperidin-1-yl-phenylamino)-8-(3,3,5-trimethyl-cyclohexyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(3-phenoxy-benzyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Cyclopropyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-naphthalen-2-yl-ethyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3,5-Dimethoxy-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Hex-2-ynyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(4-methylsulfanyl-
benzyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(4-methylsulfanyl-
benzyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
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220
8-(3,3-Dimethyl-butyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-phenethyl-benzyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Ethyl-hexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one; '
8-Cyclohex-3-enylmethyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-2-ylmethyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(4-Chloro-2-nitro-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Ethyl-oxetan-3-ylmethyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-[2-(2-Methoxy-ethoxy)-ethyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2,2,3,3,3-pentafluoro-
propyl)-8H-pyrido[2,3-d]pyrimidin-7-one; |
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(tetrahydro-furan-
2-ylmethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-but-2-enyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[2-(4-tert-Butyl-phenoxy)-ethyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(4-Ethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one; ‘V
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-phenoxy-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-allyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
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8-(4-Methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Butoxy-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2,2,2-trifluoro-ethyl)-8 H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4~(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-thiophen-2-yl-ethyl)-
8H-pyrido [2,3-d]pyrimidin—7 -one;
8-Benzo[1,3]dioxol-5-ylmethyl-2-[4-(4-methyl-piperazin-1-yl)-
phenylarnino]-SH-pyrido [2,3-d]pyrimidin-7-one;
8-Cyclohexylmethyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Ethoxy~ethy15-2- [4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-thiophen-2-ylmethyl-8H-
pyrido[2,3-d]pyrimidin-7-one; |
8-Furan-2-ylmethyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one; '
2-[4~(4-Methyl-piperazin-1-yl)-phenylamino]-8-(3-phenyl-allyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Furan-3-ylmethyl-2-[4~(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methoxy-propyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-bicyclo[2.2.1]hept-2-ylmethyl)-2-[4-(4-methyl-piperazin-
1-yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(3-phenyl-prop-2-ynyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
-8-(2-Methyl-3-oxo-butyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-[Bis-(4-fluoro-phenyl)-methyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
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31-
8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Isopropyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2,2,3,3,4,4,5,5,6,6,7,7-Dodecafluoro-1,1-dimethyl-heptyl)-
2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1,7,7-trimethyl-
bicyclo[2.2.1]hept-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2,2,2-trifluoro-1-phenyl-
ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2,2,2-trichloro-1-phenyl-
ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2,3-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1 -y])-phenylamino]-8-(tetrahydro-pyran-4-yl)-
8H-pyrido[2,3-d]pyrimidin-7-one; |
8-Cyclohex-2-enyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1,3,3-trimethyl-
bicyclo[2.2.1]hept-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-5-en-2-yl-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-naphthalen-2-yl-ethyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2-phenyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2,5-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(4-sec-Butyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-3-enyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
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-32-
8-Indan-1-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Isopropyl-5-methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-naphthalen-2-yl-ethyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2,6-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(5 -Tsopropyl-2-methyl-cyclohexyl)—Z- [4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-pent-2-ynyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2,2-diphenyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-

‘phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;

8-[1-(4-Methoxy-phenyl)-ethyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1,2,3,4-tetrahydro-
naphthalen-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-p-tolyl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Adamantan-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8 H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-but-3-ynyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Cyclohexyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Dicyclohexylmethyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
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2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(phenyl-o-tolyl-methyl)-
8H-pyrido[2,3-d]pyrimidin-7-one; ‘
8-[1-(3,4-Dichloro-phenyl)-ethyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1 -Methyl-hexyl)-Z-[4-(4-methy1-piperazin— 1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Indan-2-yl-2-[4~(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[1-(2-Bromo-phenyl)-ethyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methoxy-1-methyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2-phenyl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Ethyl-propyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-Isopropyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Acenaphthen-1-yl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-oxo-cyclohexyl)-8H-
pyrido[2,3-d]pyrimidin-7-one; ,
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1,2,3,4-tetrahydro-
naphthalen-1-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-heptyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-[phenyl-
(2-trifluoromethyl-phenyl)-methyl]-8 H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1,7,7-trimethyl-
bicyclo[2.2.1]hept-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1,1 -Dioxo-tetrahydro-56'thiophen-3 -yl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
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8-(1-Biphenyl-4-yl-ethyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Benzhydryl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-

‘pyrido[2,3-d]pyrimidin-7-one;

2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(9H-xanthen-9-y1)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-pentyl-prop-2-ynyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(octahydro-inden-5-yl1)-
8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-phenyl-cyclohexyl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3,5-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(4-tert-Butyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;’
8-(2-Methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one; |
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-[3-phenoxy-
1-(2-phenoxy-ethyl)-propyl]-8H-pyrido[2,3-d]pyrimidin-7-one; |
8-(1-Cyclohexyl-propyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Ethyl-prop-2-ynyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-phenyl-heptyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[(4-Methoxy-phenyl)-pyridin-2-yl-methyl]-2-[4-(4-methyl-piperazin-
1 -yl)-phehylamino]-8H-pyrido [2,3-d]pyrimidin-7-one;
8-Bicyclohexyl-4-yl-2-[4-(4-methyl-piperazin-1 -yl)-phenylamino]-SH-
pyrido[2,3-d]pyrimidin-7-one;
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8-(4-Methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohexyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one; ‘
8-(Cyclohexyl-phenyl-methyl)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-phenyl-propyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(1-phenyl-prop-2-ynyl)-
8H-pyrido[2,3-d]pyrimidin-7-one; ’
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2-phenyl-[1,3]dioxan-
5-y1)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(2,2,2~trifluoro-
1-trifluoromethyl-ethyl)-8 H-pyrido t2,3-d]pyrimidin-7-one;
2-{2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-7-oxo-7H-
pyrido[2,3-d]pyrimidin-8-yl}-propionitrile;
8-Cyclooctyl-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(Decahydro-naphthalen-2-yl1)-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(9H-F luoren-9-yl)-2-[4-(4-metf1y1-piperazin—1 -yl)-phenylamino]-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[4-(1,1-Dimethyl-propyl)-cyclohexyl]-2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-y1)-2-[4-(4-methyl-
piperazin-1-yl)-phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-[2,2,2-trichloro-
1-(4-fluoro-phenyl)-ethyl]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[4-(4-Methyl-piperazin-1-yl)-phenylamino]-8-(3,3,5-trimethyl-
cyclohexyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Phenoxy-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-

pyrimidin-7-one;

PCT/US00/32572
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8-(2-Cyclopropyl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(2-Naphthalen-2-yl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(3,5-Dimethoxy-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-Hex-2-ynyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(4-Methylsulfanyl-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(3,3-Dimethyl-butyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-

pyrimidin-7-one;

8-(2-Phenethyl-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-

pyrimidin-7-one;
8-(2-Ethyl-hexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Cyclohex-3-enylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-2-ylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-Chloro-2-nitro-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Ethyl-oxetan-3-ylmethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[2-(2-Methoxy-ethoxy)-ethyl]-2-(4-pyrazol-1-yl-phenylamino)-8 H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,2,3,3,3-Pentafluoro-propyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; -
2-(4-Pyrazol-1-yl-phenylamino)-8-(tetrahydro-furan-2-ylmethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-but-2-enyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

PCT/US00/32572
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8-[2-(4-tert-Butyl-phenoxy)-ethyl]-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-Ethyl-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Phenoxy-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Methyl-allyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Methyl-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(4-Methyl-benzyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Butoxy-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Pyrazol-1 -yl-phenylamino)-8-(2,2,2-triﬂuoro-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(2-thiophen-2-yl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Benzo[1,3]dioxol-5-ylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohexylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(2-Ethoxy-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-thiophen-2-ylmethyl-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Furan-2-ylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Phenyl-allyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-Furan-3-ylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-

pyrimidin-7-one;

PCT/US00/32572
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8-(3-Methoxy-propyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(3-Methyl-bicyclo[2.2.1]hept-2-ylmethyl)-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(3-Phenyl-prop-2-ynyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-3-oxo-butyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[Bis-(4-fluoro-phenyl)-methyl]-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(2-Isopropyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,2,3,3,4,4,5,5,6,6,7,7-Dodecafluoro-1,1-dimethyl-heptyl)-2-(4-pyrazol-
1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(1,7,7-trimethyl-bicyclo[2.2.1 Thept-
2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(2,2,2-trifluoro-1-phenyl-ethyl)-8 H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(2,2,2-trichloro-1-phenyl-ethyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,3-Dimethyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(tetrahydro-pyran-4-yl1)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-2-enyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(1,3,3-trimethyl-bicyclo[2.2.1]hept-
2-y1)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclo[2.2.1]hept-5-en-2-yl-2-(4-pyrazol-1 -yl-pheﬁylamino)-SH-
pyrido[2,3-d]pyrimidin-7-one;
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8-(1-Naphthalen-2-yl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2-phenyl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; ‘ |
8-(2,5-Dimethyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3 -d]pyrimidin-?—one;
8-(4-sec-Butyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohex-3-enyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one; |
8-Indan-1-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-
7-one;
8-(2-Isopropyl-5-methyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Naphthalen-2-yl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2,6-Dimethyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; “
8-(5-Isopropyl-2-methyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-pent-2-ynyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; |
8-Bicyclo[2.2.1Thept-2-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Methyl-2,2-diphenyl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[1-(4-Methoxy-phenyl)-ethyl]-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(1,2,3,4-tetrahydro-naphthalen-2-yl)-
8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(1-p-tolyl-ethyl)-8H-pyrido[2,3-d]-

pyrimidin-7-one;
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8-Adamantan-2-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(1-Methyl-but-3-ynyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-Bicyclo[2.2.1]hept-2-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(1-Cyclohexyl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-Dicyclohexylmethyl-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(Phenyl-o-tolyl-methyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-[1-(3,4-Dichloro-phenyl)-ethyl]-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; v

8-(1-Methyl-hexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-Indan-2-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-
7-one;

8-[1-(2-Bromo-phenyl)-ethyl]-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(2-Methoxy-1 -methyl-ethyl)-2-(4-pyrazdl-1 -yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(1-Methyl-2-phenyl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-(1-Ethyl-propyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(4-Isopropyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;

8-Acenaphthen-1-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;

8-(2-Oxo-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8 H-pyrido[2,3-d]-

pyrimidin-7-one;
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2-(4-Pyrazol-1-yl-phenylamino)-8-(1,2,3,4-tetrahydro-naphthalen-1-yl)-
8H-pyrido[2,3-d]pyrimidin-7-one; 7
8-(1-Methyl-heptyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-[Phenyl-(2-trifluoromethyl-phenyl)-methyl]-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(1,7,7-trimethyl-bicyclo[2.2.1]hept-
2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1,1 -Dioxo-tetrahydro-86'thiophen-3-yl)-2-(4-pyrazol-1 -yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-(1-Biphenyl-4-yl-ethyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3-Methyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Benzhydryl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(9H-xanthen-9-yl)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(1-Pentyl-prop-2-ynyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3 -a] pyrimidin-7-one;
8-(Octahydro-inden-5-yl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Phenyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(3,5-Dimethyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(4-tert-Butyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Methyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-[3-Phenoxy-1-(2-phenoxy-ethyl)-propyl]-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
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8-(1-Cyclohexyl-propyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-

'pyrido [2,3-d]pyrimidin-7-one;

8-(1 -Ethyl-prop-2-ynyl)-2-(4-pyrazol- 1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Phenyl-heptyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-[(4-Methoxy-phenyl)-pyridin-2-yl-methyl]-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one;
8-Bicyclohexyl-4-yl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(4-Methyl-cyclohexyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohexyl-2-(4-pyrazol-1-yl-phenylamino)-8H-pyrido[2,3-d]-
pyrimidin-7-one;
8-(Cyclohexyl-phenyl-methyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(1-Phenyl-propyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one; '
8-(1-Phenyl-prop-2-ynyl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(2-Phenyl-[1,3]dioxan-5-yl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(2,2,2-trifluoro-1-trifluoromethyl-
ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one;
2-[7-Ox0-2-(4-pyrazol-1-yl-phenylamino)-7H-pyrido[2,3-d]pyrimidin-
8-yl]-propionitrile;
8-Cyclooctyl-2-(4-pyrazol-1 -};l-phenylamino)-8H—pyrido [2,3-d]pyrimidin-
7-one;
8-(Decahydro-naphthalen-2-yl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-(9H-Fluoren-9-yl)-2-(4-pyrazol-1-yl-phenylamino)-8H-
pyrido[2,3-d]pyrimidin-7-one;
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8-[4-(1,1-Dimethyl-propyl)-cyclohexyl]-2-(4-pyrazol-1-yl-phenylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-y1)-2-(4-pyrazol-1-yl-
phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; _
2-(4-Pyrazol-1-yl-phenylamino)-8-[2,2,2-trichloro-1-(4-fluoro-phenyl)-
ethyl]-8H-pyrido[2,3-d]pyrimidin-7-one;
2-(4-Pyrazol-1-yl-phenylamino)-8-(3,3,5-trimethyl-cyclohexyl)-8H-
pyrido[2,3-d]pyrimidin-7-one;
8-Cyclopentyl-2-[4-(3-diethylamino-2-hydroxy-propoxy)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one; .
8-Cyclopentyl-2-[4-(2-hydroxy-3-morpholin-4-yl-propoxy)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohexyl-2-[4-(3-diethylamino-2-hydroxy-propoxy)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one;
8-Cyclohexyl-2-[4-(2-hydroxy-3-morpholin-4-yl-propoxy)-phenylamino]-
8H-pyrido[2,3-d]pyrimidin-7-one; .
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(3-diethylamino-2-hydroxy-propoxy)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; and
8-Bicyclo[2.2.1]hept-2-yl-2-[4-(2-hydroxy-3-morpholin-4-yl-propoxy)-
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one.

Compounds of Formulas I and II may be prepared according to the
syntheses outlined in Schemes 1 through 9, infra. Although these schemes often
indicate exact structures, those with ordinary skill in the art will appreciate that the
methods apply widely to analogdus compounds of Formula I and/or II, given
appropriate consideration to protection and deprotection or reactive functional
groups by methods standard to the art of organic chemistry. For example, hydroxy
groups, in order to prevent unwanted side reactions, generally need to be
converted to ethers or esters during chemical reactions at other sites in the
molecule. The hydroxy protecting group is readily removed to provide the free
hydroxy group. Amino groups and carboxylic acid groups are similarly
derivatized to protect them against unwanted side reactions. Typical protecting
groups and methods for attaching and cleaving them are described fully by Greene

and Wuts in Protective Groups in Organic Synthesis, John Wiley and Sons, New
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York, (2nd Ed., 1991), and McOmie, Protective Groups in Organic Chemistry,
Plenum Press, New York, 1973.

Scheme 1 describes a typical method for the preparation of the
pyrido[2,3 -d]pyrimidin-7(§H)-ones of the invention. The synthesis begins with
commercially available (Aldrich) 4-chloro-2-methylthio-pyrimidine-5-carboxylic
acid ethyl ester. Displacement of the 4-chloro group with an amine in a solvent
such as tetrahydrofuran in the presence or absence of a tertiary amine such as
triethylamine provides the corresponding 4-amino-2-methylthio-pyrimidine-
5-carboxylic acid ethyl ester. The amine used can be anhydrous or in an aqueous
solution as with methyl or ethyl amine. The use of aqueous ammonium hydroxide
provides the corresponding primary amine at position 4. Oxidation of the
methylthio group with an oxidant such as an oxaziridine in a solvent such as
chloroform at room temperature provides the methyl sulfoxide derivative.
Displacement of the sulfoxide with an amine results in formation of the
corresponding 2,4-diamino-pyrimidine-5-carboxylic acid ethyl ester. The
temperature required for the displacement depends upon the amine used. Aromatic
secondary and tertiary amines usually require higher temperatures than primary
aliphatic or benzyl amines. When aromatic amines such as aniline are used, the
reaction is usually run with the amine as the solvent at high temperatures. The
ester group is sequentially reduced to the alcohol, preferably with lithium
aluminum hydride in tetrahydrofuran, and then oxidized to the aldehyde. While
sodium dichromate can be used as the oxidant, superior results are obtained with
manganese II oxide in chloroform.

The 2,4-di-amino-pyrimidine-5-carboxaldehydes can be reacted with
either a stabilized phosphorane, a phosphonate ester in the presence of a base, or
any alternative Wittig or Horner-Emmons reagent to provide the corresponding
unsaturated ester. The resulting double bond can be trans, cis, or a mixture of
both. For example, reaction of a 2,4-diamino-pyrimidine-5-carboxaldehyde with
an excess amount of the stabilized phosphorane
(carbethoxymethylene)triphenylphosphorane in tetrahydrofuran at reflux
temperature gives mainly, or in some cases exclusively, the trans unsaturated ethyl
ester. Upon treatment with base, ring closure occurs to give the desired

pyrido[2,3-d]pyrimidin-7(8H)-one. This reaction can be carried out using a
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tertiary amine such as triethylamine or, preferably, N,N-diisopropylethyl amine as
the solvent, with 1 to 10 equivalents of 1,8-diazabicyclo[5.4.0]undec-7-ene
present. The reaction is carried out at elevated temperature, and is <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>