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PYRIDO[2,3-d]P1'RIMIDINE-2,7-DIAMINE KINASE INHIBITORS FIELD OF THE
INVENTION This invention relates to pyrido[2.3-d]pyrimidine-2.7-diamines
that inhibit cvclin-dependent serinelthreonine kinases and growth
factor-mediated tyrosine kinase enzymes, and as such are useful to treat
cell proliferation diseases and disorders. BACKGROUND OF THE INVENTION
Summary of the Related Art Cell cycle kinases are naturally occurring
enzymes involved in regulation 10 of the cell cycle (Meijer L.. `Chemical
Inhibitors of Cyclin-Dependent Kinases," Progress in Cell Cycle Research,
199g 1:3 ~ 1-363 ). Typical enzymes include serine/threonine kinases such
as the cyclin-dependent kinases (cdks) cdkl, cdk2, cdk4. cdk5 cdk6, as well
as tyrosine kinases invoived in cell cycle regulation. Increased activity
or temporally abnormal activation or regulation of these kinases 1 ~ has
been shown to result in development of human tumors and other proliferative
disorders. Compounds that inhibit cdks. either by blocking the interaction
between a cyclin and its kinase partner. or by binding to and inactivating
the kinase. cause inhibition of cell proliferation. and are thus useful for
treating tumors or other abnormally proliferating cells. 20 Several
compounds that inhibit cdks have demonstrated preclinical antitumor
activity. For example. flavopiridol is a flavonoid that has been shown to
be a potent inhibitor of several types of breast and lung cancer cells
(Kaur et al., J Na~l. Cancer Inse. , 1992:84 :1736-1740: Ins. J. Oncol: ,
1996:9:1143=1168 ). The compound has been shown to inhibit cdk2 and cdk4.
Olomoucine 25 [2-(hydroxyethylamino)-6-benzylamine-9-methylpurine] is a
potent inhibitor of . cdk3 .and edk~ (Veselv et al.. Eur. J. Biochem.,
1994;224:771-786). and has been shown to inhibit proliferation of
approximately 60 different human tumor cell lines used by the National
Cancer Institute (NCI j to screen for new cancer   26 July 2004 _2_
therapies (Abraham et al.. Biology of the Cell. 1995:83:105-i20). More
recently the punalanol class of cdk inhibitors has emerged as more potent
derivatives of olomoucine (Gray N.S. et al.. Science. 1998:281:533-Q38).
Tyrosine kinases are essential for the propagation of growth factor signal
transduction .leading to cell cycle progression. cellular proliferation.
differentiation, and migration. 'Tyrosine kinases include cell surface
growth factor receptor tyrosine kinases such as FGFr and PDGFr. as el( as
nonreceptor tyrosine kinases, including c-Src and lck. Inhibition of these
enzymes has been demonstrated to cause antitumor and antiangiogenesis
activity (Hamb~ et al.) Pharmacol. Ther.. 1999:82(3-3):169-I93). Several
pyrido[2.3-d]pyrimidines that inhibit cdks and growth factor mediated
kinase enzymes are know ( WO 98/33 798 ). US Patent Nos. 5.733.9 l 3 and
5,733,9I4 describe 6-aryl-pyrido[?.3-d]pyrimidines. Despite the progress
that has been made, the search continues for low molecular weight compounds
that are orally bioavailable and useful for treating a wide variety of
human tumors and other proliferative disorders. including restenosis,
angiogenesis, diabetic retinopathy. psoriasis. surgical adhesions, macular
degeneration. and atherosclerosis. The present invention provides such
compounds. their pharmaceutical formulations. and their use in treating
proliferative disorders. SUMMARY OF THE INVENTION Disclosed herein is a
novel pyrido [2,3-d]pyrimidino-2,7-diamine . compounds which function as
inhibitors of cell cycle regulatory kinases such as _.the cyclin dependent
kinases as well as the growth factor-mediated tyrosine kinases. Thus, these
compounds may be ; ~useful to treat cell proliferative disorders such as
atherosclerosis and restenosis: cancer: angiogenesis: viral infections
including DNA virues such as herpes and RNA viruses such as HIV: fungal
infections; type 1 diabetes. diabetic neuropathy and retinopathy: multiple
sclerosis: glomerulonephritis: neurodegenerative diseases including
Alzheimers disease; autoimmune .diseases such as psoriasis. rheumatoid
arthritis. and lupus: organ   26 July 2004 -3 transplant rejection and host
versus graft disease: gout: polycystic kidney disease: and inflammation
including inflammatory bov~el disease. In a first aspect of the present
invention there is provided a compound of the Formula I R~ R~ ~_ _N 



R2 Rg and a pharmaceutically acceptable salts, esters, amides and prodrugs
thereof wherein: R2, R~, R1 ~, R l4 and R 1 ~ are independently hydrogen,
or lower allryl, lower alkenyl, or lower alkynyl, or -(CH2~R~2 each of
which is optionally substituted with up to ~ groups independently selected
from halogen. cyano, nitro, -R9, -NR9R10_ -ORg. -(CH2)nCO~R9, -(CH2)nS02R11
) -(CH2)nRl l . _COR9, -CONR9R10) -SO3R9, -S02NR9R10, -SO~R9, -SR9.
-P03R9R10, -POR9R10 -PO(NR9R10)~. -NR9COR10. -NR9C02R10. -NR9CO~TR9R10,
-NRgSO~RIO. or a heterocycle optionally substituted ith up to 3 groups
independently selected from -R9. -NR9R l fl. -OR9. -NR9COR10. -COR10.
-(CH~)nSO~RI 1. -(CH~)nRl l,    26 July 2004 -4 R~ is haiosen. cvano_
nitro. -R9, -NR9R I0. or -OR9: R6 is halogen, cvano. nitro. -R9. -I~~R9R
10. -OR9. -CO~R9. -COR9. -CONR9R 10. -~~R9COR I O_ -SO~NR9R I 0 -S02R9.
-S03 R9. -SR9. -P03R9R10. -POR9R10. -PO(NR9R10j~. or lower alken~-l or
lo-er alk~-n~~l optionall~~ substituted ~i-ith -R9; Rs is H.-CO~R1~.-COR1~,
-CONRI-'R14. _CSNR13R14, _C~NRi3~NR14RI~~ -S03RI3. -SO,R13. -SO~NR1~R14.
_pO3R13R14. _pOR13R14, or _pO(NR13R14~.,; R9 and R10 are independentl~
hvdrogen, or  lower alk}-i, optionally substituted with up to 3 groups
selected from the croup consisting of halogen. amino. mono- or
dialkylamino, hydroxy, lower alkoxy, pheayl and substituted phenyl, or when
taken together with the nitrogen to which they- are attached. R9 and RI O
form a rind having from 3-7 members. up to four of which O may be selected
from the group consisting of jC\ ~ O, S~ and NR'-0, where R20 is hydrogen.
toer alkyl_ or -CO lower alkyl; RI 1 is a heteroaryl or a heterocyclic
group; R1 ~'.is a cycloalkyl. a heterocyclic. an aryl or a heteroaryl
group; and each n is independently 0, 1 ,2, or 3;   26 July 2004 -4a ' In a
second aspect of the present invention, there is provided a compound of
Formula II R~ R6 N ~ \ i i ~ R7 HN~ N I I 17 / R8 R R18 R16 and
phanmaceuticailv acceptable salts. esters. amides. and prodrugs thereof.
wherein: R7, R13. R14. and Ri~ are independently hydrogen. or lower alkyl,
lower alkenyl, ef lower alkynyl, or -(CI-I~,, RI2 each of which is
optionally substituted with up to ~ Groups independentiy selected from
halogen. cvano_ nitro_ -R9. -NR9R I ~. -OR9, -(CH2)nCO~Rg..-(CH~)nSO~RI 1.
-(CH~)nRl 1. _COR9, -CONR9R10, -SO;R9. -SO~NR9Ri~_ -SO~R9. -SR9. -PO~R9R I
a. -POR9R I 0. -PO(N1Z9R~10)~. -hIR9COR 10, -NR9C02R 10, -l~TR9CONR9R 10.
-NR9SO~R 10. or a heterocycle optionailv substituted with.up to 3 groups 



independently selected from -R9. -NR9R 10. -OR9. -(CH~)nSO~ R I I . -(CHI
jnR 1 I i R~ is halogen. cyano. nitro. -R9, -NR9R10: or-OR9: R6 is halogen.
cyano. vitro, -R9. -NR9R10_ -OR9, -CO~R9) -COR9:. -CONR9R10. -I`1R9COR10.
or lower alkenyi or lower alkynyl optionally substituted with -R9:   26
July 2004 -4b Rs is H. -CO~RI `. -CORP. -CONR1~R14. -CSNRI~RI`I.
-C~R13j~1R14R1~. _SO~R13. _SO~RI~,-S02NR13R14 -pO~R13R14, _pOR13R14. or
-PO(NR~3R~4~2); R9 and RIO are independentl~ hydrogen) or lower
alkyl.,optionally substituted v~ith up to 3 groups selected from the group
consisting of halogen. amino. mono- or dialkylamino, hydroxy, lower alkoxy,
phenyl and substituted phenyl. or when taken together with the nitrogen to
which they are attached, R9 and Ri form a ring having from 3-7 members, up
to four of which may be selected from O the group consisting of /C\:. , O,
S and NR2, where R2 is hydrogen, lower alkyl. or -CO louver alkyl_ RI I is
a heteroaryI or a heterocyclic group; RI' is a cycloalkyl. a heterocyclic~
an aryl~ or a heteroaryl group: each n is independently 0, I, 2, or 3; and
'R16. RI ~. and RI8 are independently hydrogen. halogen. amino. mono- or
dialkylamino. hvdroxy: lower alkyl. lower alkox~'. cvano, nitro. carboxy'.
carboxyalkyl. aminocarbonvl. mono- or . . dialkylaminocarbonpl.
alkylcarbonyl. -SO;R9. -SO~NR9R10. -SO~R9, -SR9. -PO;R9Rl0, -POR9R10.
-PO(\`R91t10j~. . . _NR9COR10. -NR9C02R10. -NR9CONR9Rl0, or ~lIt.9SOzRt);
or Rl6 is. a ~ - heterocyclic group containing from 3-7 members, up to 2 of
which members are heteroatoms selected from oxygen and' nitrogen, wherein
the heterocyclic group is unsubstituted or substituted.~~ith I. '_'. or 3
groups independently selected from the group consisting of halogen.
hvdroxf. lower alkyl. trifluoromethyl. lower alkoxy. amino. mono- or
dialkylamino. aryl. heteroar~'I. arylalkyl,   26 July 2004 -4c
heteroarylalkyl. heteroanIsulfon~1. heteroanIsulfonylalkyl.
heterocyclylalkyl. heterocyclylsulfonyl, and heterocyciylsulfonylalkyl. In
a third aspect of the present invention, there is provided a compound of
Formula III ~ 5 T R6 Ir \ \ ,R'-1 ~ III HN N N N R'-'' , Iit~' 'O R19 and
pltarmaceuticali~~ acceptable salts. esters, amides. and prodrugs thereof.
wherein: R' is hydrogen. ~ or ' lower alkyl, lower alkenyl, or lower
alkynyl, or -(CH~n R~2 each of which is optionally substituted with up To ~
groups independently selected from halo~en_ cyano: nitro. -R9. -'`R9R10_
-OR9, 



-(CH~)nCO~R9. -(CH~)nSO~RI 1. -(CH~)nRl i, -COR9, -COI~TR9Rla. -SO;R9.
-S02NR9RI0. -SO~R9. -SR9, -PO;R9R1~, -POR9R10. -PO(NR9R10)2. -NR9COR 10.
-NR9CO~R10. -NR9CONR9R10. -NR9SO~Rlfl. or a heterocycie optionall~~
substituted with up to 3 groups independenth selected from -R9. -NR9R10.
-OR9. -(CHZ)nS0?R11. -(CH~)nRl 1. R? is halogen. cyano. nitro. -R~. -NR9R
10. or -OR9: R6 is halogen. cyano. vitro. -R9. -NR9R10. -OR9. -CO~R9.
-COR9, -CONR9R10. -NRgCORI~. -SO~NR9R10. -SO~Rg. -SO;R9, SR9.-PO;
R9R10.-POR9R10, -PO(I~'R9R10)~. or   26 July 2004 -4d lower alkenyl or
loner alkynvl optionalU substituted with -R9: R9 and Rl0 are independently
hydrogen_ or lower alkyl. optionally substituted with up to 3 groups
selected from the group consisting of halogen_ amino. mono- or
dialkylamino, hydroxy, lower alkoxy, phenyl e~and substituted phenyl. or
hen taken to=ether with the nitrogen to which they are attached, R9 and Rt
form a ring having from 3-7 members, up to four of which may be selected
firom the group consisting of ~O C , p, S and NR2, where R2 is hydrogen,
lowex ~: alkyl, or -CO lower alkyl; R11 is a heteroaryl or a heterocyclic
group: R1 ~ is a cycloalkyl. a heterocyclic. an aryl. or a heteroanl croup:
each n is independently 0, 1, 2, or 3; and R1 ~ is hydrogeri, or f il lower
alkyl. lower alkenyl. or lower alkynyl_ each of which is optionally
substituted with up to ~ groups independently selected from halogen. amino.
mono- or dialkyiamino. hydroxy. lower alkoxy. cyano. vitro. carboxy.
carboxyalkyl, aminocarbonyl. mono- or dialkylaminocarbonyl, lo~er
alkylcarbonyl, - .SO;R9. -SO~NR9R10. -SO~R9. -SR9, -PO;R9Rl0. -POR9RI0,
-PO(NR9R10)~. -NR9COR10~ -NR9C02R10. -~,'R9CONR9R10, -NR9S02R10, or ~i~~
aryl. heteroaryl. arylalkyl_ heteroanlalkyl. cycloalkyl or
cycloalkyl-alkyl. where each aryl: heteroaryl or cycloalkyl group is
optionally- substituted with up to ~ groups independently selected from
halogen. amino. mono- or diatkylamino: hydroxy_ lower alkoxy-. cyano,
vitro. carboxy,   26 July 2004 -4e carboxvalky 1. aminocarbon~l. mono- or
dialkylaminocarbon~l. alkylcarbonyl. -SO~R9, -SO~R9RlQ) -SO~NR9R1~. -SO~R9.
-SR9. -PO;R-gRl~, -POR9R 10. -PO(T``R9R10)?. =NR9COR 10, -NR9CO~R 10_
-NR9CONR9R 10. -NR9SO~R 10. or (iiil a (CHI )n- heterocyclic group
containing from 3-7 members, up to ' 3 of hich members are heteroatoms
selected from oxygen . and nitrogen., wherein the .heterocyclic group is
unsubstituted or substituted with 1. 2. or 3 groups independently selected'
from the group consisting of halogen. hvdroxy. lower alkyl.
trifluaromethyl. loer alkoxy, amino. mono- or dialkylamino. aryl.
heteroaryl. arylalkyl; heteroarylalkyi, heteroarylsulfonyl,
heteroarylsulfonylalkyl. heterocyclylalkyl: heterocyclylsulfonyl. and
heterocyclylsulfonylalkyl; and R21 is hydrogen. louver alkyl. or lower
alkyl substituted with phenyl or substituted phenyl. In a fourth aspect of
the present invention, there is provided a compound of Formula I V  R6 N~ \
/ R21 HN N N N C=O R17 \ R18 HN ~ R19 . R16 and pharrnaceutieallv
acceptable sails. esters. amides. and prodrugs IL' thereof. wherein: 



26 July 2004 -4f R~ is halogen. cyano. nitro. -R9. -NR9R 10. or -OR9; R6 is
halogen_ cvano. nitro, -R9. -NR9Rl0. -OR9. -C02R9. =CORg. -CONR9RI0.
-NR9CORl0. -SO~R9R10. -SO~R9. -SO;R9. SR9, -P03R9R 1 ~) PORgR 10. -PO(NR9R
1 O)2, or lower aikenyl or lower alkynyl optionally substituted with -R9:
R9 and R14 ace independentl} hydrogen. or lower alkyl optionall~
substituted ith up to 3 groups selected from the group consisting of
halogen. 'amino. mono- or dialkylamino, hydrox~: iouer alkoxy. phenyl and
substituted phenyl. . or when taken together with the nitrogen to ~,hich
they are attached. R9 and R 10 form a ring having from ~-7 members, up to
four ot~ which mau be selected from O /C\ , O, S, and NR20, where R20 is
hydrogen. lower alk~-l. or -CO lower alkyl: R 11 is heteroan-I or a
heterocyclic group: R l 6. R 1 ~_ and R l g are independently selected from
halogen. c5ano. nitro. -R9, _~~R9R10. -pR9. _(CH~)nCO~R9. -(CH~)nSO~RI 1.
-(CH2)nRl 1. -COR9, -CONR9R10. -SO;R9. -SO~NR9R10. -SO~R9. -SR9. -PO~R9R10,
-POR9R10. -PO(NR9R10)?. -NR9CORlO. -NR9CO~R10, -NR9CONR9R10. -NR9SO~R10) or
a heteroc~'cle optionally substituted nth up to 3 groups independently
selected from -R9, -NR9R~fl, -OR9, -I~'R9COR l 0. -COR 10, -(CH~)nSO~ R I
1. _(CH2)nR l l R 19 is hydrogen. or (i) lower alkyl. lower alkenyl. or
lower allyy1_ each of which is optionally substituted v~7th up to ~ groups
independently selected from halogen_ amino. mono- or dialky lamino,   26
July 2004 -4g hydroxy. lower alkoxy. csano, vitro. carboxy.. carboxyalkyl,
aminocarbomI. mono- or dialkvlaminocarbonyl. lower alk~~lcarboml. -SO;R9.
-SO~NR9R10. -SO~R9. -SR9; -PO~R9R10: -POR9Rl0. -PO(NR9R10)~. -NR9CORl0)
-l~'RgCO~RIO. -NR9C01~'R9R10. -NR9SO~R10. or (ii) ~yl_ heteroaryl.
arylalkyli. heteroarylalkyl. cvcioalkyl.or c~-cloalkyl-alkyl: where each
anI. heteroaryl or cycloalkyl stoup is optionally substituted with up to ~
-groups independently selected from halogen. amino. mono- or dialkylamino,
hydroxy. lower alkoxy, cyano. vitro. carboxy, carboxyalkyl. aminocarbom!.
mono- or dialkylaminocarbonvl. alkylcarbomyl. -SO~R9. -SO~R9Ri0.
-SO~NR9R10. -SO~R9. -SR9. -PO;R9R10. -PORgRIO. -PO(NR9Rl0)~. -NR9COR10.
-NR9CO~Ri~.. -NR9CONR9R10, -NR9S0~Ri0, or fill) a (CH~)n-; heterocyclic
group containing from 3-7 members, up .to 2 of which members are
heteroatoms selected f om o~:5gen and nitrogen. wherein the heterocyclic
group is unsubstituted or substituted ith 1. 2. or 3 groups independently
selected from the group consisting of halogen. hvdroxy, lower alkyl.
trifluoromethyl. lower alkoxy. amino. mono- or dialkylamino. anl.
heteroaryl, ar~laikyl. heteroarylalkvl. heteroarylsulfonyl.
heteroarylsuifonylalkyl_ heterocyciylalkyh heterocyclylsulfonyi, :and
heterocyclylsulfonylalkyl; and R~ 1 is hydrogen. lower alkyl. or lower
alkyl substituted with phenyl or substituted phenyl.   26 July 2004 -4h Zn
a fifth aspect of the present invention, there is provided a compound of
Formula V RS N \ \ 



i , ,R2~ HN I`s 1~' N R17. R18 iC-O r. N R16 y R19 arid the
pharmaceuticall~~ acceptable salts. esters. amides. and prodrugs thereof-.
wherein: R~ is haioeen. cyano. nitro. -R9. -N89810. or -O89: R6 is
haloaeit, c~ano. nitro..-R9. -N89810. -O89, -C0289. -COR9) -CONR9R1~.
=NR9CORI~. -SO~NR9R1~. -SO~R9. -S0389, 589. -.PO;R9R1~. -POR9Rl~.
-PO(NR9R10)~. or tower alkenyl or lower alkynyl optionally substituted
v~,-ith -R9: R 16, R 1 ~. and R 18 are independentl~ selected from
h~droQen. halogen. cyano. nitro. -R9, -N89810. -O89, -(CH~)nCO~R9.
-(CH?)nSO~RI l, -(CH2)nRl 1 _ -COR9, -CONR9R10: -S0389. -SO~NR9R10. -SOZR9.
-S89. -P0;89810. -POR9Rl0, -PO(NR9R 1 a)2. -NR9COR 1 ~_ -NR9CO~R l ~.
-NR9CONR9R 10. -NR9SO~RlO. or a heterocycle optionalh substituted with up
to 3 groups independently selected from -R9. -NR9R 1 a, -O89. -NR9COR 1 ~_
-COR 1.0. -(CH~)nSO~R l 1. -(CH~)nR 11. 'R9 and RI~ are independently
hydrogen. or Iower alk3l optionally substituted with up to 3 groups
selected from the group consisting of halogen. amino, mono- or
dialkylamino) hydrox5: lower alkoxy,   26 July 2004 -4i phenyl and
substituted phenyl. or when taken together ith the nitrogen to which they
are attached, R9 and R I 0 form a ring having from 3-7 members. up to four
of which may be selected from ~ 'the group consisting of /C\ , O, S and
NRZ, where RZ is hydrogen, lower alk~-l. or -CO lo~ier alk~l: RI I
is.heteroar~1 or a heteroc~clic group: R 19 is hydrogen. or (il lower
alkyl. lower alkewl. or lower alkvnvl. each of which is optionall~
substituted w7th up to ~. groups independently selected from halocen.
amino. mono- or dialkylamino. hydrox~~. lower alkox~, cvano, nitro,
carboxy, carboxyalkyl) aniinocarbonyl, mono- or dialkylaminocarbonyl, lower
alk~lcarbony~i. -SO~R9, -SO~NR9R10. -SO~R9. -SR9. -PO~ R9R 10. -POR9R I 0.
-PO(NR9R I ~ >~. -NR9COR 10. -NR9C02RI0. -NR9CONR9R10. -NR9SO~R10. or (ill
aryl, heteroaryi, arylalkyl. heteroarylalkyl. cycloalkyl or
cycloalkyl-alkyl. where each an~l. heteroan1 or c~~cloalk~-I group is
optionall~ substituted with up to ~ groups independently selected from
halogen, amino. mono- or dialkylamino, hydcoat. lower alkox~. c~ano. nitro.
carbo~~~. carboxyalkyl. aminocarbonyl, mono- or dialkylaminocarbom~l.
alkylcarbonyl. -SO~R9. -SO~R9Ri 0. -SO~NR9Ri0. =SO~R9. -SR9, -PO;R9R10.
-POR9R1 ~. -PO(NR9R I 0)~. -NR9COR I 0. -NR9C0, R I 0, -NR9CONR9R10,
-NR9SO~R10, or   26 July 2004 -4j (iii a (CH2)n heterocyclic group
containing from 3-7 members, up to 2 of which members are heteroatorns
selected from o~:~~gen and nitrogen. wherein the heterocylic group. is
unsubstituted or substituted v~7th l~ 2, or 3 groups independently selected
from the group consisting of halogen_ hvdroxv. loner alkyl_
trifluoromethyl. lower all:ox~-. amino. mono- or diall:~lamino. an~l.
heteroan~l, an~lalhyl. heteroar<lalk~~l: heteroan~lsutfonyl:
~heteroan~lsutfonylall:~l. heterocvclylalk~-1. heterocycly lsulfonyl: or
heterocycly(sulfonylalkyl: and R21 is h~drogen. lower alkyl. or lower
al(:vl substituted with phenyl or substituted phenyl. In a sixth aspect of
the present invention, there is provided a compound of Formula VI 



RS R6 N ~ I-I_n I~ I~ N-H or atkU C=O RL~ / Rls IrH . VI all.-~1 or
cvcloall;~I ~. R?'_' ~ T~ R2; I\ H or at!`anoyl and the pharmaceuticall~~
acceptable salts. esters. amides. and prodrugs: thereof u-herein: R~ is
halogen, cyano: nitro. -R9) -NRgR 10, or -OR9; R6 is halogen. cvano. nitro.
-R9. -NR9R 1 ~. -0R9. -CO~R9. -COR9) -CONR9R1~. -NR9COR10. -S02NR9R1~.
-SO~R9. -S03R9, SR9. -PO~R9R 1 ~_ -POR9R 1 ~. -PO(NR9R 10)i. or   26 July
2004 -4k lower alken~~l or loer alkym1 optionall~~ substituted ~tith -R9;
~RI~ and RIg are independentl~~ selected from ha(o~en, c~~ano~ nitro, -R9.
-NR9R10,-OR9~-(CH~)nCO~R9,-(CH~)nSO~RI I, -(CH~)nRl I -COR9~ -CONR9R I ~~
-S03 R9., -SO?NR9R I 0) -SO~R9, -S R9) -PO~R9R10~ -POR9R10,-PO(NR9R10)~~
-NR9COR10, -NR9CO~R I fl~ -NR9CONR9R I 0) -NR9S0~ R I 0, or a heteroc~~cle
optionall~ substituted r~ith up to ~ groups independently- selected from
=R9. -NR9R 10. -OR9, -'~~R9COR10. -CORIO. -(CH~)nSO~RI I. -(CI-i~)nRll;
drxl R22 and R23 independentl~~ are hvdros~en or alkyl In a seventh aspect
of the present invention, there is provided a compound of selected from: I
-tert-B uty i-3-[2-(4-piperazin-1-~I-phem !amino )
pyrido[?,3-djpyrimidin-7-yl]-urea: I
-tert-Butyl-3-[2-(3-chloro-4-piperazin- I -yl-phemlamino )
pyrido[?.3-d]pyrimidin-7-yl]-urea: 1-tent-Butyl
~-(6-fluoro-2-(4-piperazin-I-yl-phen~lamino)
pyrido[2.3-d]p~rimidin-7-yl]-urea:
1-test-Butyl-3-[~-methyl-2-(~-piperazin-I -y l-,phenylamino)
p~-rido[?.3-d]pyrimidin-7-yl]-urea:
1-{2-[4-(4-Acetyl-pipetazin-1-y1)-phenylamino] ,p~rido[?.3-d]pyrimidin-7-yl
}-3-tent-bun1-urea; I-{?-[4-(4-Acety
t-piperazin-1-yi)-3-chloro-phen~lamino] pyrido[~.3-d]pvrimidin-7-yl
}-3-tent-buy!-urea; 1-~3=[4-(4-Acet5~1-piperazin-I
-yl)-phenyiaminoJ-6-fluoro .pvrido[2.3-d]pyritriidin-7-yl}
~=tert-butyl-urea; I -{2-[4-(4-Acetyl-piperazin-I
-yl)-phenylamino]-~-methyl pvrido[
.?.3-d]pyrimiditi-7-yI}-3-tert-butrrl-urea:   26 July 2004 -41
i-Cyclohexyl-3-[?-(4-piperazin-1-yl-phenylamino) p~rido[3,3-d]py
rimidin-7-yl]-urea; I -[2-{3-Chloro-4-piperazin-1-yl-phenvlamino ) 



p~rido(?.3-d]p~rimidin-7-~1]-3-c~clohe~~-t-urea:
1-C~ciohex~~l-3-[6-fluoro-?-(4-piperazin- i -~1-phenylamino).~,
pi~rido('_'.3-d]p~rimidin-7-yl]-urea:
1-Cyclohexyl-3-[~-meth~~l-?-(4-piperazin-1-~~ l-phenylamino)
p~~rido[2.3-d]pyrimidin-7-yl]-urea: i -{2-[4-(4-Acetyl-piperazin-I
-yl)-phen~~lamino] p~rido[3,3-d]p~rimidin-7-yl }-3-c~clohex~~l-urea: 1- {
2-(:~-(~=Acetyl-piperazin-1-y I )-3-chloro-phenvlamino]
p~rido(?.3-d]p~rimidin=?-vl;~-3-cvclohex~~l-urea; 1-;
?=[4-(4-Acetyl-piperazin-1-v I)-phenylamino]-6-fluoro pyrido[?.3-d]p~
rimidin-7-yl}-3-cvclohexyl-urea: l -,?_[4-(4-Acetyl-piperazin-1-yl
)-phem~lamino)-~-methyl_ p~~rido[?.3=d]p~~rimidin-7-yl
~-3-cyclohex~-I-urea: 1-(2-Hydroxy-eth~;1
)-3-[2-(4-piperazin-1-yl-phen~laminoi pyrido[?.3~]pyrimidin-7-yl]-urea;
i-(2-(3-Chloro-4-piper~azin-i-yl-phenylamino)
pyrido[2.3-d)pyrimidin-7-vl]-3-(2-hydroxy-ethyl)-urea:
1-[6-Fluoro-2-{4-piperazin-1-yl)-phenylamino)
pyrido[2.3-d]pyrimidin-7-~~l]-3-(2-hydro~.y-ethyl)=urea;
1-(?-Hydroxy-ethyl)-3-(~-methyl-2-(4-piperazin-1-~I
phenyiamino)-pvrido(2,~-d]pirimidin-7-yl]-urea;
1-{2-(4-(4-Acetyl-piperazin- I -yl)-phenylamino]
pyrido[?.3-dJpvrimidin-7-yl}-3-(2-hvdroxy-ethyl)-urea:
1-{2-[4-(4-Acetyl-piperazin-1-yl)-3-chloro-phen~rlamino]
pyrido[2.3-d]pyrimidin-7-yl }-3-(2-hydroay-ethyl)-urea: - !
-{2-[4-(4-Acet3rl-piperazin-i -yi~phenylamino]-6-fluoro
pyrido(2,3-djpyrimidin-7-yl}-~-(2-hydroxy-ethyl)-urea;
i-{2-(4-(4-Acetyl-piperazin-i-yl)-phenylamino]-~-methyl
P5'nd~~.3-d]PYnmidin-7-yl }-3-(?-hydroxy-ethyl)-urea.:   26 July 2004 -4m
I-Ethyl-3-[2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pvrimidin-7-yl]-urea; I -[2-(3=Chloro-4-piperazin- I
-yl-phenvlamino) pyrido(3.3-djpyrimidin-7-~-1]-3-ethyl-urea: i
-Ethyl-~-[6-fluoro-2-(4-piperazin-1-yl-phenylamino)
PYndo(2.3-djpyrimidin-.7-yl]-urea;
I-Ethyl-3-[~-methyl-2-(4-piperazin-1-yhphenvlamino)
pyrido[2.~-djpyrimidin-7-yl]-urea:
I-(2=[4-(4-Acetyl-piperazin-1-vl)-phenylamino] pyrido[2.3-d]PYrimidin-7-~~1
}-3-ethyl=urea: . l - ~2-[4-(4-Acetyl-piperazin- I
-yl)-3-chloro-phenylamino] pyrido[?.3-djpyrimidin-7-~1 }-3-ethyi-urea: 1- ~
3-[4-(4-Acetyl-piperazi n-1-y1 )-phenylamino j-6-fluoro
.pyrido[2.3-d]pyrimidin-7-yl }-3-ethyl-urea:
1-t2-(4-(4-AcenI-piperazin-I-yl)-phenylamino]-~-methyl
pyrido(?.3-d]pyrimidin-7=yl }-3-ethyl-urea: 



I -tert-But~l-3-(2-phenvlamino-pyrido[?.3-djpyrimidin-7-~~l )-urea: I
-tert-BunI-3-[2-(4-fluoro-3-methyl-phenylamino) p~rido [2,3-d]
Pyrimidin-7-yl ]-urea;
I-(4-Chloro-phenyl}-3-[2-(4-fluoro-3-methyl-phenvlamino)
p~rido[2.3-d]pyrimidin-7-yl ]-urea:
1-Isopropyl-.i-[2-(4-piperazin-1-yl-phemlamino >
pyrido[2.3-djpyrimidin-7-~~I]-urea: 1-tert-Butyl-3 -;
?-[4-(cis-3,~-dimethvl-piperazi n- i -y 1 ) phenylamino j-pyrido('_-
.3-d)pyrimidin-7-yl }-urea; I-Cyclohexyl-3-i
2-[4-(cis-3,5-dimeth51-piperazin-1-v1}
phen~laminoj-pyrido(3.3-djpyricnidin-7-yl }-.urea: 1-Cy
clopentyl-3=[2-(4-piperazin-1-yl-phenylamino)
pyrido(2,3-djpvrimdin-7-vlj-urea; . i
-Cyclohexyl-3-{?-[4-(cis-3,5-dimethyl-piperazin-1-yl)
phenylamino]-6-fluoro-pyrido(2;3-dJpyrimidin-7-yI }-urea:   26 July 2004
-4n 1-Cyciopentyl-~-[~-methyl-2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimdin-7-yl]-urea;
1-Cyclohexyl-3-[6-methyl-2-(4-piperazin-1-yl-phenylamino)
p~rido[2,3-dJpyrimidin-7-ylJ-urea;
(-Cyclohexyl-3-[6-bromo-?-{4-piperazin-1-yl-phenyiamino)
pyrido(?.3-d]p~rimidin-7-yl)-urea;
i-Cyciohea~~l-3-(6-cvano-2-(4-piperazin-1-yl-phemLamino)
p~-rido(?.3-d]pyrimidin-7=yl ]-urea: 1-Cyclohea-~I
~-[6_chloro-2-(4-piperazin-1-yl-phen~lamino)
pcrido(2.~-dJpytimidin-7-yl]-urea; i -CyclohexY
13-[6-fluoro-~-methyl=2-(~-piperazin-1-y1
phenvlamino)-p~rido(?.3-d]p~rimidin-7-5I]-urea; i
-Cyclohex~i-3-[6-bromo-~-methyl-2-(4-piperazi n-1-vl
phenvlatitino)-pgrido[33-dJpyrimidin-7-ylJ-urea:
1-G~clohexyl-3-[6-chloro-~-methyl-3-(4-piperazin-1 ~yl
pheriylamino)-p~rido[?.3-d]p~ rimidin-7-y1J-urea;
1-Isoprop~1-3-[~-methyl-2-(4-piperazin-1-yl-phen;lamino )
p~~rido[3.3-d]p~rimidin-7-~lJ-urea:
I-Ethyl-3-(~-methyl-?-(4-piperazin-i-yl-phenylamino)
pyrido(3.~-d]pyrimidin~7-ylJ-urea; 1-[5-Methyl-2-(4-piperazin- I
-yl-phenylamino) p~rido[2.3-d]pyrimidin-7-yl]-urea: 1-Methy
l-3=[~-methyl-2-(4-piperazin-1=yl-phertylamino ) p~ rido[?.3-dJpY
rimidin-7-yl)-urea: I
-C~~clohexyl-1=methyl-3-[2-(4-piperazin-1-vl-phen~lamino)
p~rido(''.3-d]pyrimidin-7-ylJ-urea; .
1-(4-H~droa-~~-cyclohexyl)-3-[2-(4-piperazin-1,~=I-phemlaminoj pyrido
[3.3-d]pyrimidin-7-yl]-urea; 1-(4
:Amino-c~cloheayl)-3-[2-(4-piperazin-1-yl-phemlamino) 



p~rido [2.3-dJpyrimidin-7-ylJ-urea;
1-{2-Dimethviamino-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino) pyrido
[2,3-dJpyrimidin-7-yl]-urea;   . 26 July 2004 -40
1-(3-MorphoIino-4-yl-propylj-~-['~a(4-pipera2in-I yl ~'.phenz
lairiino?-psTido[23-djPyricuidia-7 ylj-ucca;
3-Cyclohca-y1-i-met6~1-1-[?-(4-piperaan-I-vi-phen~~lamino)- .
pvrido[23=d]pvri~midin-7-ylj-urea; ~. . _
N,trT-Diinclh~i-N'-[~-rneth~I_?_[[4-( l _p;pciazinvl)pheyI]-act~ino]_
yrido[?;3-djpyrimidia-7ylj sulfamide: , ~ 1-Cyclohcx~r-13-[3-cncxhyl
?-(~-pipecazin-1-vt-.phenvla~mino). . . :pvrido[? 3-.djpvcimid'in-7
~-1]-thiourea; ,~ . . ~ ' . . . . : -. ' -
N-[2-~4-Piperazin-1,-yt-phrntlami~o)-p'vcidoj33-djp~.rim_ idin-. .
7=~i]-acccacnide; . ~ ... . - ' ~ . . ' .. ~
`~'~-(3-Cvctohwyt-u~eido)-pyido(? i-djpyimidin-2-~
lacn"i~o~b~a~sulfonaiiridc: ~ _
I=Cycloliexyt-3-(3-(4-(I-piperazin-I=vI-methanoy~j-plieciylaininoj- , . '
.pjridb[~-djp~iimidin-7-~-i}-urcar . . . . , , ,
i-C~fclohca-~I-3-(3-{4~fluoco=phenvlamiao~- .. . .. ~ . .. , . ,. .
PY~~[~-d~jP~-rimidia-7-~Ij-uc~ea; ' ~ . .. . _.fr.t .
I-(3-j4-[4-('_-'-Amirw-4-tncthy1-pcntanoyl)-Iiiperaz~n-'t y1j- ~ ~. . .
phenrlamino ~-pyridot? ~-djpymidi~-7-yri?-3-cyclohcovl-uc~a: ai d~ ':
1-C'-i`1-[`1-(?-~o-3-ct~ethyt-bucanoyrl~)=piperazin-1-yi]- . .
...phayta~ni~o}-py~ido[~-tl]pvricnidin-7-yl)-3-cyctohe~~t-urea   s .26 July
2004 ~p_ In an eighth aspect of the present invention, there is provided a
compound selected from: . .
I-tert-Butyl-3-[2-(pvridin-4.~~lami~o)-p~rido[23-d]pyrimidin- . ~~ ~
7-~1]-urea: . .
l~~.clohexyl-3-[2-(pvridin-~-~lamino)-p~-ridoj?3-d]Prcimidin- . . ~ ~ 7-~
1]-urea: . . . ~ ~ 1-Ethyl-3-[3-(p~~ridin-4-ylaitiino)-p~rido[''
~-d]p~rimidin- . 7-y 1]-urea: ~ . 10 ` ~ . .
.I-(Hydroay-ethyl~3-[2-{pyridin-4-ylamino)- . .
P.ado[2a-d]p5rimidin-7-yl]-urea: . ~ . . . . . 1-tent-Bun1
~-[Crfluoro-2-(pyidin-4-ylamino)pytido[2.3-d]pyrimidin-7-yl]-zuea:
1-Cyciohexy1-3 j6-fluoro-2-(pyidin-4-ylanuno)I ~ ~
pyrido[2.3-d]p3rimidin-7-yl]-urea:
I-Ethyl-3-[6-fluoro-?-(pyridin-a-ylaminoypyido[3.3-djpyrimidin7_~.I]. ~. .
1-[6-Fluoro-2-(p5ridin-4-ylamino)-p~Tido[2 ~-d]pyintidin-7 yl]_ .;
~2_h~.drox-v-cthyll-urea: 20 . . . . .
1-tert-Butyl-~-[~-methyl-2-(pyridin-4-ylaminor . .. ~ . : . ~ . ~ ~ .~.
pido[3 ~.d]p~timidin-7-yl]-urea: ~ ~ . . . . . ~ . . ~ ~ ~ .1-C~
clohet-3-[~-inethyI-3.-(P~ridi n-4-~iamino)_ . . .
p~~rido[23'-dJpyriinidin-7-~IJ-urea: . . ~ . . . I -Eth~~l-3-[~-methy
I-3-(p~~ridin-4=~~lamino ) . :~ ~ .2~ ~ ~ . ~,
pyrido[?a-d]p~rimidin-7-yl]-urea: and . . . - .
I-(2-H~droxy-ethyl)-3-[~-methyl-'-(p~ ridin-4-vlami~o). . ~ , p~Tido[''
~-d]p~-ritnidin-7-~~1]-urea. ' . . . , . Tn a ninth aspect of the present
invention, there is provided a compound selected &om: -. ~ . . ~-
i4-(7-(3-text=Butvl-ureidorpyrido['',3~-djpyrimidin-2-y laxri jna].., ; . '
' 30 . . . phenyl;-piperazine-1-carboylic acid tent-butyl .estei: v,   26
July 2004 -4q 4-{4-[7-3-C~clohex~1-ureido)-p~rido[3 ~-djp~rimidin-?-y
lamino] . : phenyl}-piperazine-I-cait~oxylic acid tent-butyl ester:
1-(3-Hydroxy-propyl)-3-[2-(4-piperazin-1-yl-phenylamino) . ~ pyndo[2
~-d]pyirimidin-7-yl]-urea: . 1-((S )- I -Htdroxyttethyl-3-methyl-butyl )
:3-[2-(4-pi perazin-1-yl'. ' ~
phem~lamino)-pyrido[23-djp3-rimidin-7-ylj-urea; ' ' .
4-MethyI-piperazine-I-carboxylic acid [?-(4-piperazin-1-ylphem
lacnino)-p~~rido[2 ~-djp~rimidin-7-yl]-amide; 



3-[3-{4-Piperazin-1-yl-phenylamino)-ps'rido(? 3-djpyrimidin-7-yl] _ 1. I
-dipropyl urea: - Piperazine-1-carboxylic acid
[?-(4-piperazin-1-y!-phenylamino)= _ pyrido[? i-djpyrimidia-7-yl] amide; ~
, I-((R)-I-HYdroxymethyl-2-methyl-propel)-~_[2-(piperazin_ I _yl
P~nylamino)-pvrido[2.3=djpvrimidin-7-yl]-urea;
1.1-Bis-{2-hydroxy-ethyl}-3-[2-(4-piperaz~n-1-yl-phenylamino)p5rido[33-d]pv
rimidin-7-~I]-urea: ' - ~
I-j6-Bromo-2-(4-piperazin-1-yl-phen5lamino)-pyrido[2_3. .
d]pyrimidin-7-yl]-3-tent-but<I-urea: .
1-[b-Broino-2-(4-pipeiazia-1-~I-phenylamino)-pyrido[?
~d]P`~midin-?-ylj-3=meth~I-urea:
I-{6-Bromo-?-[4-(cis-3_~-dimeth~1-piperazin-1-yl)-phenylamino] . . ~ '
::py,~ido[?a=djpy~imidi~i-7-yl}-~-tert-buty1-urea: ~ _
I-[2-(4-Fluoro-phenylamino)-pyrido[?3-d]pyrimidin-7-yl]-3-(3 .
mocpholin-4-~ 1-propy 1l-urea. ~ . I~~.~.1_Fjuoro-phenylamino)-pvrido[?
3-d]pyriinidin-7-yl]-3-(2liydroxy-ethyl)-urea:
.I-(2-Amino-eth~1)-3-[2-(~-fluoro-phenylariiino)-p~rido[2,3- . -
d]pyrimidin-7-ylj-urea:   26 July 2004 -4r I-Cyclohexyl
~-{2-[4-(3.3-dimethyl-piperazin-I-vl)-phenyiamino]6-fluoro-p}rido[3
~-d]pyrimidin-7-yl}-urea: 1-tert-But~~l
~-{2-[4-(cis-3,5-dimethyl-piperazia-1-yl)- .
phenylamino]-6-fluoro-pyrido[?,3-d]pyrimidin-7-yl}-urea:
1-{2-[4-(4rAcet3'1-pipecaZin-1 yl)-phenyiamino]-pyido[2.3 d]p~rimidin-7 ~1}
~-(3-morpholin-4-yl-propyl}-urea;
l-tert-But<-l-3={6-chloro-2-[4-(cis-3,5-dimethyl-piperazin-1-yl)pheny.lamin
o]-pyrido[2,3-d]pyc~imidin-7-yl}-urea;
3-Cyclohea-yl-1-{?-[4-(cis-3.5-dimethyl-piperazin-1-yl)phenylaminoJ-p~-rido
[?,3-d]pviimidin-7-yl}-1-methyl-urea:
3-Cyclohex-~'1-1-ethyl=1-[2-(4-piperazin-1-yl-pheny lamino)
PYddo[2:3-d]P3'rimidin-7-Yl]-urea; ~ ,
3-tent-Butt'-I-1-{2-i4-{cis-3,5-dimethyl-piperazin-1-yl)phenylamino]-pytido
[2.3-ii]Pyrimidin-7-yl}-1-ethyl-urea: 1
j5-Methyl-2-(4-piperaziirl-yl-phenylamino)-p~rido[2.3d]pyrimidin-7-yl]-3-pr
opyl-urea; .
7-{3-tent=Butyl-ureido)-?-(4-piperazin-1-yl-phen~~lamino)pycido[33-d]pyrimi
diae-6-carboxylic acid ethyl ester. . ~ . .
I-[6-1~luoro-~-methyl-2-(4_piperazin-1-yl_phemlamino)Py~ido[?.3-d]P5rimidin
-7-yl]=3-isopropyl-urea;
1-Cyclohe~l-l-3={3-[4-(33-dimethyl-piperazin-1-vl)-phen~lamino]_
.pyrido[2.3-d]Pyrimidin-7-yl}-urea; - 1-Cyclohea-yl-3-{
2-[4-{cis-3.5=dimethyl-piperazin-l -yl
)phenylamino]-6-methyl-pyrido[33-d]pyriinidin-7-yl }-ucea: . 1-tert-But~1
~-{?-[4-(cis-3.~-dimethyl-Piperazin-l-yl~= . phem'lamino]-b-methyl
p~rido[23-d]pyrimidin-7-yt }-urea; 1-ten-B.ut~-I
~-[6-methyl-2-{4-piperazin-1-yl)-phenvlamino)_
pycido[3.3-d]pyrimidin-7-31j-urea:
1-{?-[4-(cis-3S-Dimethyl-Riperazin-1-yl)-Phenylamino)-6-meth~-1pyrido~?3-d]
pyrimidin-7 vl} ~-isopropyl-urea;   26 July 2004 -4s ~~i-C~-clo ~ ro ~ vl
.. . _ P p_ -~-~?-[4-(cis-~.~-dimeth~~l-piperazin-i=~1)_ -
phen<~laininot~-methyl-py rido[? _3-d]pyrimidin-7-y t }-urea: and .. ~ ~
i-teit-Butyl-3-(2-[4-(cis-3_~dimethyl-pipecazin-i-vl)_ .
phuy-lacniiio]-6-cthy(-pvrido[?.3-dJpvricnidin-7-ylf -urea. In a tenth
aspect of.the present invention, there is provided pharmaceutical
composition comprising a compound as defu~ed~in the first aspect admixed
with a pharmaceutically acceptable carrier, dilueat, or excipient. ' In an
eleventh aspect of the present invention, there is provided a use of a
therapeutically effective amount of a compound as defined in the lyrst
aspect in the manufacture of a medicament for controlling pcoliferative
disorders selected from the group ooasispag of cancel, psoriasis, vascular
smooth muscle proliferation associated . . with a disorder selected fmm the
group voasrsting of atheroscleorsis, postsurgical vascular stenosis, sari
r~estenosis in mammals comprising adminis6rating to said _ _ mammal in need
thereof. . One embodiment may comprise a composition that comprises a
compound of .; Formula I together with a pharmaceutically acceptable
carrier, diluent, or excipient. -Std ~~~ embodiment nay be methods for
inhr'biting cyclin-drat. . ~kinase: and girov~th factor-mediated kin2~se
enzymes.. . . . . .   26 July 2004 -5 Another eiribodiment may relate to a
method of treating subjects suffering from diseases caused by cellular
proliferation. The method comprises inhibiting proliferation of tumorigenic
cells of epithelial origin and vascular smooth muscle proliferation, and/or
cellular migration by administering a therapeutically effective amount of a
compound of Formula I to a subject in need of treatment. Yet another
embodiment may relate to a method of treating subjects suffering from
diseases caused by DNA tumor viruses, such as herpes viruses comprising
administering a compound of Formula I. 



DETAILED DESCRIPTION OF THE INVENTION The compounds encompassed b~ the
instant invention are those described by ttie general Formula I set forth
above, and the pharmaceutically acceptable salts, esters. amides. and
prodrugs thereof. In addition to the compounds of Formula I. the invention
provides preferred compounds of Formula II: R~ R6 rr \ i i , R7 HN I; IT I
I s R1.7 /. Rls R R16 ~~herein R$. R6. R~, and~Rg are as defined above for
Formula'I; R i 6. R 1 ~. and R i g are as defined above for the. (CHI )nR i
~ substituents. and preferabl~ are independentl~ hydrogen. halogen. amino.
mono- or dialk~iamino; hydrox~. lower alkyl. lower alkoxi: cyano. nitro,
carboxy) carboxyalkyl. aminocarbom1. mono- or diatkylaminocarbonyl)
alkvlcarbonyI. -SO~R9. -SO~NR9Ri0. -SO~R9. -SR9. -PO jRgRiO)   26 July 2004
WO 01I55147 PCTIIB01/00069 -6 -POR9R10. -PO(NR9R10)~. -NR9COR10. -NR9CO~R
10. -NR9CONR9RI0. -NR9SO~R10: or R 16 is a carbocyclic group containing
from 3-7 members. up to ? of v~hich members are heteroatoms selected from
oxygen and nitrogen. herein the j carbocyclic group is unsubstituted or
substituted w ith I , ?. or 3 groups as defined above, bui preferable are
independenth selected from the group consisting of halogen, hydrox~~, lower
alkyl, trifluoromethyl. lower alkox~~. amino. mono- or dialk~lamino. aryl.
heteroaryl. arylalkvl, heteroarylalkyl. heteroarylsulfonyl,
heteroanIsulfonylalkyl, heterocycl~~lalk~~l. 10 heterocyclylsulfonyl. or
heterocvclylsulfonylalkvl. Preferred compounds of Formula Il are where R~
is hydrogen or lower alkyl; R6 is hydrogen; lower alkyl, cyano or halogen;
RI ~ and R 18 are independently hydrogen. halogen, amino, mono- or
dialkylamiAO. hydroxy, lower alkyl, lower alkoxy, aminocarbonyi. mono- or
dialkylaminocarbonyl, 1 ~ -S02NR9R 10 or -NR9COR I 0: and R I 6 is
optionally substituted N-piperidine, N-piperazine. or N-pyrrolidine, for
instance where the ring substituents are selected from -R9, -NR9R10, -OR9.
NR9COR10. and COR10_ In addition, the present invention also provides
preferred compounds of Formula III: R~ R6 N \ \ ~ R~1 20 - HN W N N~ R~ HN
O R19 wherein R~, R') and R6 are as defined above for Formula I: and R 19
is hydrogen, or lower alkyl, lov~~er alkenyl. or lower aikynyl, each of
which is optionally III substituted 7th up to ~ groups independentl~
selected from   26 July 2004 WO 01I55147  PCT/IBO1/00069 halogen. amino.
mono- or dialkylamino, hydroxy. lower alkoxy. cyano, vitro. carboxy,
carboxyalkyl. aminocarbonyl. mono- or dialkylaminocarbonyl, lower
alkylcarbonyl, -SO~R9, -S02NR9R10, -SO~R9. -SR9. -PO;R9R10 -POR9RI0.
-PO(NR9Rlfl)~. -NR9COR10, -NRgCO~Rla. -NR9CONR9R10. -NR9SO~R I 0, where R9
and R 1 ~ are as defined above. or anl. heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkyl or.cycloalkyl-alkyl, where each aryl.
heteroaryl or cycloalkyl group is optionally substituted with up to ~
groups independently selected from 



1 p halogen. amino, mono- or dialkylamino, hydroxy, lower alkoxy, cyano,
vitro, carboxy, carboxyalkyl. aminocarbonyh mono- or dialkylaminocarbonyl,
alkylcarbonyh -SO~R9, -S02NR9R10 -S02R9, -SR9. -PO;R9RI0. -POR9RI0,
-PO(NR9RI~)~, -NR9CORI0, - .NR9C02R10. -NR9CONR9R10, -NR9S02R10, or a
(CH2)n-carbocyclic group containing from 3-7 members, up to 2 of which
members are heteroatoms selected from oxygen and nitrogen. wherein the
carbocyclic group is unsubstituted or substituted with I. 2. or 3 groups
independently selected from the group consisting of halogen. hydroxy, lower
alkyl. trifluoromethyl, 20 lower alkoxf. . .amino. mono- or diall:ylamino.
aryl. heteroaryl, arylalkyl. heteroarylalkyl, heteroan~lsulfonyl.
heteroarvlsulfonvlalkyl, heterocyclvlalkyl, heterocyclylsulfonyi, or
heterocyclylsulfonylalkyl: and R' 1 is hydrogen. lower alkyl. or lower
alkyl substituted with phenyl or ?~ substituted phenyl. Preferred compounds
of Formula III are where R$ is hydrogen or lower alkyl. R6 is hydrogen or
halogen. R2 is optionally substituted phenyl; R21 is hydrogen or meth~~l:
and R 19 is optionally substituted lower alkyl, cycloalkyl, or
(CH~)n-carbocyclic.   26 July 2004 WO 01/55147 PC'T/IB01/00069 -sAn
especiall~~ preferred group of pyrido[2.3-d]pyrimidines have Formula IV:
R6 i R?l I--1T1~N N ~T/ I I~r C=O R17 \ R18 HIITi Rl9 Rlb wherein R~. R6. R
16. R 1 ~. R 18) R 19, and R21 are as defined abo~e. Preferred 5 compounds
of Formula IV are those wherein R~1 is hydrogen or methyl. Another
especially preferred group of invention compounds have Formula V:  R6 \ \ ~
R-,1 V R1 ~ R18 ~C=O __~ 16 R wherein R~, R6. R16. R 1 ~. R1 g. R19. and R'
1 are as defined above. Preferred 10 compounds of Formula ~' are those
wherein R'-1 is hydrogen or methyl. The most preferred invention compounds
have Formula VI   26 July 2004 WO 01I55147 -g_ PCT/IB01100069 RS R6 F-~,T N
1vT 1~T H or alkyl C=O Rl~ ~ Rlg NH VI alkyl or cycloalkyl N R22 ~ R23 ~T H
or alkanoyl wherein .R~. R6. RIB. and R1g are as defined above, and R22 and
R23 independently are hydrogen or alkyl. By ~~alkyl," `'lower alkyl," and
"(C 1-C I0)-alkyl' in the present invention is meant straight or branched
chain alkyl groups having 1 to 10 carbon atoms, preferable C1-C6 alkyl.
Typically alkyl groups include methyl, ethyh n-propyl, isopropyl. n-butyl.
sec-butyl. tert- .but<~1. penn-1, 2-penn~l. isopentyl. neopentyl, hexyl.
.2-hexyl. 3-hexyl, decyl. octvl. and 3-methylpentyl. These groups may be
substituted. for instance ~th halo. C 1-C3 alkyl. amino. alkylamino.
dialkylamino) 10 hydroxy. alkox~~. and the like. Examples include
chloromethyl. 2-amino-ethyl, and 



3-dimethyl-aminopropyl. Bv "alken~~l: ' '`log;~er alkeml: ' and (C2-C
10)-aikenyl is meant straight or branched chain alkyl groups having 1 to 10
carbon atoms and having 1 or 2 nonadjacent double bonds. Examples of alkeny
is include. but are not limited to, 1~ 3-butenyl and 1-methyl-3-pentenyl.
By "alkynyl: ' "lower alkynyL'~ and (C~-C 1 p)-alkynyI is meant straight or
branched chain alkyl Groups having 1 to I0 carbon atoms and ha~~in~ a
triple bond. Typical alkvm~l groups include ?-propynv l and
I.1-dimethyl-3-butvnyl. Substituted alkenyl and alkynvl groups include
4.4-dibromo-2-pentenyl and 20 3-amino-~-hex~~n`~1. Bv ''alkox~~: ~ "lower
alkox5:'~ or "(C 1-C l p)-alkoxy" in the present invention is meant
straight or branched chain alkoxy groups having 1 to 10 carbon atoms. such
as. for example. methox~~. ethoxy. propox~~. isopropo~c~~. n-butoxy,   26
July 2004 WO 01/55l47 PfT/IB01/00069 -10 sec-butoxy, tent-butoxy, pentoxy.
2-pentyi. isopentoxy. neopentox~~. hexox}~. 2-hexoxy, 3-hexoxy, and
3-methylpentoxy. The term "alkanoyi" means an alkyl group bonded through a
carbonyl moiety. Examples include acetyl and pentanoyl. "Aminoalkano~1"
means the alkyl group is substituted with an amino group. Examples include
aminoacetyl and 3-aminohexanoyl. `'Alkylaminoalkano~1" means an
aminoalkanoyl group wherein the amine is substituted with a C 1-C l 0 alkyl
group. and includes methylaminoacetyl and 4-(isobutylamino)-octanoyl.
``Dialkylaminoalkanoyl" means an N,N-di-substituted aminoaikanovl group
such as 10 diisopropylaminoacetyl. By halogen in the present invention is
meant fluorine. bromine, chlorine, and iodine. The term `'aryl" means an
unsubstituted aromatic carbocyclic group having a single ring (e.g.,
phenyl). multiple rings (e.g.. biphenyl), or multiple condensed 15 rings in
which at least one is aromatic (e.g., 1g.3.4-tetrahydronaphthyl, naphthyl,
anthryl, or phenanthryl). The term "substituted aryl" means an aryl
substituted by 1 to 4 substituents selected from alk~~l. O-alkyl and
S-alkyl, -OH, -SH, -CN, halo, 1.3-dioxolanyl, -CF3, -NOo, -NHS. -I~'HCH3,
-N(CH3)~, -NHCO-alkyl, -(CH~)mCO~H. -(CH2)mCO~-alkyl. -(CH~)mS03H. -NH
alkyl, -N(alkyl)2, 20 -{CH2)mPO~H~, -{CH~)mP03(alk~1 )~. -(CH~)mSO~NH~. and
-(CH2)mSO~NH alkyl. wherein alkyl is defined as abo~~e and m is 0. 1. 2, or
3. Some examples of substituted aryl groups are methylphem~l.
isopropoxvphenyi. chlorophenyl,
2-bromo-3-trifluoromethyl-4-nitro-~-aminophenyl. 4-bromobiphenyl, 3
acetamidonaphthyl. 3-dimethylaminoanthrvl. 3.4-dimethoxyphenanthryl, and
2,8 ~5 dibromobiphenylen-1-yl. By "heteroary 1" is meant one or more
aromatic ring systems of ~-, 6-, or 7-members containing at least 1 and up
to 4 heteroatoms selected from nitrogen, oxygen. or sulfur. Such heteroaryl
groups include. for example. thienyl, furanyl, thiazolvl. imidazolyl.
(is)oxazolyl. tetrazoly. pyridyl. pyrazinyl, pyrimidinyi, 30 pyrazolyl,
(iso)quinolinyh napthyridinyl. phthalimidyl. benzimidazolyi, benzoxazolyl.
A "substituted heteroan~l" group can be substituted with 1, 2, 3, or 4   26
July 2004 WO 01/55147 PCT/IB01100069 -11 of the groups mentioned above for
"substituted aryl." such as ?.3.4.6 tetrachloropyridyl and
2-methoxy-3-trifluoromethvlthien-4-yl. The term ``heterocyclic group''
means a non-aromatic ring havinn ~-. 6-. or 7-ring atoms. from 1 to 4 of
which are selected from nitrogen, oxygen. or sulfur. 5 Examples of
heterocyclic groups include morpholino. piperidino. piperazino.
p~rrolidinyl. and tetrahydrothienyl. Such groups can be substituted ~ith
the same groups described above for substituted heteroaryl. A "carbocyclic
group" or "cycloalkyl'' is a nonaromatic cyclic ring or fused rings having
from 3- to 7-ring carbon members. Examples include 10 c~clopropy1)
cvclobutyl, and cyclohepty 1. These rims may be substituted ~ith one 



or more of the substituent groups mentioned above for aryl, for example
alkyl, halo. amino, hydroxy, and alkoxy. Typical substituted carbocyclic
groups include 2- .chlorocyclopropyl, 2,3-diethoxycyclopentyl, and
2.2.4,4-tetrafluoroc~clohexyl. The carbocyciic group may contain 1 or 2
heteroatoms selected From oxygen, 1 ~ sulfur, and nitrogen. and such ring
systems are referred to as "heterocyclyl'' or ``heterocyclic''. Examples
include piperidyl, piperazinyl, pyrrolidinyl, pyranyl, tetrahydrofuranyl,
and dioxanyl. These heterocyclyl groups may be substituted with up to 4 of
the substituent groups mentioned for aryl to give groups such as
3,5-dimethylpiperazin-1-yl, 3.3-diethylpiperazin-1-yl,
3,3,4.4-tetramethylpyrrol 20 idinyl. 3-chloro-2-dioxanyl, and
3.5-dihydroxytnorpholino. These can also bear a keto group, for instance)
3-ketopiperidyl. The term "cancer'' includes. but is not limited to. the
following tumor types: breast. ovary. cenix. prostate. testis. esophagus)
glioblastoma, neuroblastoma_ stomach. skin, keratoacanthoma, lung.
epidermoid carcinoma, 2~ large cell carcinoma, adenocarcinoma, bone. colon.
adenoma, pancreas, thyroid. follicular carcinoma. undifferentiated
carcinoma. papillary carcinoma. seminoma. melanoma, sarcoma. bladder
carcinoma. liver carcinoma and biliary passages: kidne~~ carcinoma. myeloid
disorders. lymphoid disorders. Hodgkin's. hain~ cell carcinoma. cancer of
the buccal cavity and pharynx (oral), lip. tongue. mouth, 30 phan~nx. small
intestine. colon, rectum. large intestine) brain and central nervous
system; and leukemia. The compounds of Formulas I to VI can exist as
pharmaceuticall~~ acceptable salts. esters_ amides. and prodrugs. The term
"pharmaceuticall~~   26 July 2004 WO 0l/55147 -1? PCT/IBO1/00069 acceptable
salts. esters. amides. and prodrugs" as used herein refers to those
carboxvlate 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 ~ithout undue toxicit5. irritation. aiier~ic response. and the
like. commensurate -ith a reasonable benefitlrisk ratio. and effecti~e for
their intended use. as well as the zitterionic forms. here possible. of the
compounds of the invention. The term "salts" refers to the relati~e15
nontoxic. inorganic. and organic acid addition salts and base salts of
compounds of the above formulas. These salts can be prepared in situ during
10 the final isolation and purification of the compounds. or by separatel~~
reacting the purified compound in its free base form, for example, v4~ith a
suitable organic 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, 1 ~
citrate. maleate, fumarate. succinate, tartrate. naphthylate mesylate,
glucoheptonate, lactobionate, and laurylsulphonate salts. and the like.
When the compound of the abov formulas has one or more acidic groups. it
can form a salt by reaction with a base. These salts may include canons
based on the alkali and alkaline earth metals. such as sodium, lithium,
potassium. calcium. magnesium, 20 and the like. as well as inorganic bases
such as ammonium. quaternar~~ ammonium. and other amine canons including.
tetramethylammonium. tetraethylammonium. methylamine. dimethylamine.
trimethylamine. triethylamine. ethy lamine. and the like. Pharmaceutically
acceptable salts are well-known to those skilled in the .art of medicinal
chemistry. (See. for example; 2~ Berge S.M. et al.. "Pharmaceutical Salts."
J. Pharrn. Sci.. l 977:66: I -19 which is incorporated herein b~~
reference.) Examples of pharmaceutically acceptable. nontoxic esters of the
compounds of this invention include C 1-Cb alkyl esters. wherein the alkyl
group is a straight or branched hydrocarbon. substituted or unsubstituted.
Esters also 30 include Cj-C7 cycloalk~~l esters. as well as arylalkvl
esters such as benzyl and triphem~lmethy 1. C 1-C:~ Alkyl esters are
preferred. such as methyl. eth~1. '_'.~'.''-trichloroethyl. and ten-butyl.
Esters of the compounds of the present   26 July 2004 WO 01/55147 -13
PCT/IB01100069 invention may' be prepared according to comentional methods.
for example by reaction of an acid with an alcohol. Examples of
pharmaceutically acceptable amides of the compounds of this invention
include amides derived from ammonia. priman~ C (-C6 alk~1 amines and
secondary C 1-C6 dialkyl amines. wherein the alkyl =roups are straight or
branched. In the case of secondary amines. the amine may also be in the
form of a ~- or 6-membered heterocycle containing I nitrogen atom. Amides
derived from ammonia. C 1-C; alkyl priman amines. and C 1-C2 dialkyl
secondan~ amines are preferred. Amides of the compounds of the imention may
be prepared according 10 to conventional methods well-known to the
medicinal chemists. The term "prodrug'' refers to compounds that are
rapidl~~ transfotitted in ~ivo to yield the parent compound of the abo~e
formulae, for example, by . by drolysis in blood or stomach fluids. A
thorough discussion of prodrugs is provided b~ Higuchi T. and Stella V .
`'Pro-drugs as Novel Deliven~ Systems." Vol. 



1 ~ 14 of the A.C.S. Symposium Series. and in Biorei~ersible Carriers iii
Drug Design. ed. Ed~t~ard B. Roche. American Pharmaceutical Association and
Pergamon Press. 1987, both of which are hereby incorporated by reference.
Representative~compounds of the invention are shown belo in Table 1.   26
July 2004 WO 0l/55147 -14 PCTYIBO1/00069 Table 1 N \ ~ i i H1T_ T NH HN_ 'O
h H r; . \ \~ ~ i HT_ T NH H1~- 'O Ci H N~ \ \ F H?~ h . '~ H HT~- 'O T. H
N \ \~ ~ i i HN- TI NH Hh- 'O H \ \ F N i HN~ NH H1~ _ 'O h o~ N~ \ \~ i HN
~- NH Hh_ 'O N o~  ~.I HN~~ NH HN_ 'O C .~ >, 0I ` \ \ Hl~ N Hh O Ci N O~ _
w H1~ N i` HT~' O N . C .~ H   WO 01I55147 -l~ Table 1 (cont'd) 10 0 (1 26
July 2004 PCT/IB01/00069 H 12 



\ \ F i HN ~ ' NH / HN' `-O N 0 15 O N \ \~ i i NH / HN_ 'O N C ,~ >, O~ 16
r HN h1 ,/ it H I7 ~N HN~' N NH HTV- 'O C) N OH H 18   14  N 13      26
Juiy 2004 WO 01I55147 ~ F N~ Nh~~' NH 1 / ~ HN~O N OH H 19 ~i~ l~ HT;~'~ NH
/ HN- `O \ C1 N OH O' 22 N \ \ HN N h 'H HN ~O \' J C~ H 2j N HT / H -16
Table 1 (cont~d) J~\ -~ -~\ N N HTi O OH 20 



F ~ i HN~ NH 'HN- 'O N OH C~ N O 23 \ \ HN h N H HN- 'O J Ci N C~ N H 26
PCT/IB01/00069 N \ \ HI\ t; / HN O h OH C~ O' \ 21 ' HN / N C. N O' OH 24 \
F i i HT~ N N H HN `O N ~1 N, H 27    26 July 2004 WO 01I55147 -17 Table 1
(cont'd) N_ i~ .~ HN~ h i , HN N H 28 N ~ i i HN~ T NH HN- `O J N O " ,9 N
HT N C~ N Oi \ PCT/IB01/00069  30 \ \ i HN N N / ~ HN O N 33 \~\~ HN N N NH
/ HN~O N 



35 \ \ i HN N N i ~ HN o N 36 OH   N C N O ` ` 32  N 31 N \ \ HN~N N- TiH /
. HN_ `O ~J N 3.1   26 July 2004 WO 01l55147 - t s  Table 1 (cont'd)
PCT/IBO1/00069 F F \ \ ~h ~N~ NH HNI _N` _N "NH HN"O / HN~O ~,~J hr \ \ F N
HhI _N N"NH / HNI 'O / 37 F Hh N ' / ~ HN O OH 40 HN N 43 38 HN~h 39 H HN
~N N~ NH w / HN- 'O ~O N 41 4, N \ \ HN HN h T rtn O / ~ ~' O J N OH N ~~ C
,~  3 HC1 CHI     



26 July 2004 WO 01/55l47 -19 N ~ ~ F H1v N N NHS W N C~ N C-O-~O PCT/IBO 1
/00069 rJ~ _~ HIs 1~ N N-CHI C=O NH N CHI `~' ~CH~ CO.,Et -CH~CH~  3 HCl
OCH~ NHCCH~ Hiv~N' NI _NH CH~CH~NH~ CH3 N C~ N C-O-~O CH`h'H~ HN~N. Cl Br
C=O s N CHI CH., NHS SO_ CHI =S NH,     Ltd ~uiy ~ 26 July 2004 WO 01/55l47
-20 NO., SCH., HN N 1\T ~ H I~I ~ 1=O OCH.,  TFA C~ PCT/IB01/00069
-OCHN~CHINHCHISO~CH~  Representative compounds of the present invention,
which are  encompassed b~~ Formula 1. include. but are not limited to. the
compounds in Table 1 and their pharmaceuticall~ acceptable acid or base
addition salts. ester or 



amide analogs, and prodrugs thereof. The compounds of the present invention
can exist in unsolvated forms as 10 IJ well as solvated forms. including
hydrated forms. In Qeneral. the solvated forms. including hydrated forms.
are equivalent to unsolvated forms and are intended to be encompassed
within the scope of the present invention. Some of the compounds of Formula
I have one or more chiral centers, and can thus exist as individual
stereoisomers and mixtures thereof. Other compounds can exist in more than
one geometric form. This invention includes all optical and geometric
isomers and forms. and mixtures thereof. Racemic mixtures of invention
compounds are readily resolved into individual isomers b~ routine methods
such as chromatograph~~, fractional cn~stallization. and classical
resolution using optically active acids and salts. The individual isomers
can also be .prepared by chiral s~~nthesis. including chiral hydrogenations
and the like using comIrtercially a~ailable chiral catalysts. The compounds
of the present invention are useful for treating cancer (for ?0 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 atherosclerosis. To utilize a compound
of the present imention to treat cancer. a patient having cancer is
administered a CN O .O r   26 July 2004 WO 01/55l47 PCT/IB01/00069 -21
therapeutically effective amount of a pharmaceutically acceptable
composition comprising an invention compound. A further embodiment of this
invention is a method of treating patients suffering from diseases caused
b~ vascular smooth muscle cell proliferation. 5 Compounds within the scope
of the present invention effectivel~~ inhibit ~~ascular smooth muscle cell
proliferation and migration. The method entails inhibiting ~~ascular smooth
muscle proliferation. andlor migration b~~ administering an effective
amount of a compound of Formulas I to VI to a subject in need of treatment.
"Subject ' and "patient'. as used herein. is a mamma! such as a human. 10
but also includes horses, cattle. sheep. and companion animals such as.dogs
and cats. 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 1 ~ art that the following dosage forms ma~~ comprise
as the active component, either a compound of Formula I or a corresponding
pharmaceutically acceptable salt or solvate of a compound of Formula I. A
further embodiment of this invention is a pharmaceutical composition
comprising a compound of Formulas I to VI together with a pharmaceutically
?0 acceptable carrier. diluent. or excipient therefor. For preparing
pharmaceutical compositions v~ith the compounds of the present invention.
pharmaceuticall~~ 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) 25 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 finel~~ divided active component. In
tablets. the active component is mixed v~~ith the carrier having the
necessan- binding properties in 30 suitable proportions and compacted in
the shape and size desired. The formulations of this invention preferable
contain from about ~% to about 70~0 or more of the active compound.
Suitable carriers include magnesium carbonate. magnesium stearate. talc.
sugar. lactose. pectin. dextrin. starch, gelatin.   26 July 2004 WO
0l/55147 PCT/IB01/00069 -, tragacanth. methyicellulose, 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. For preparing suppositories. a low melting wax. such as a
mixture of fatty acid nlvcerides or cocoa butter; is first melted. and the
active component is 10 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 waterlpropylene glycol solutions. For parenteraI injection,
liquid preparations can be formulated in solution in aqueous polyethylene
glycol 1 ~ 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 20 natural or
synthetic gums. resins. methvlcellulose. sodium carboxycnethylcellulose. 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. 35 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. 30 The pharmaceutical preparations of the invention are
preferably in unit dosage form. Iri 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   26 July 2004 WO 0l/55147 _73_
PCT/IB01100069 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 ~ill generally be from about 1 to about 100 mg/kg of body weight
per day. Typical adult doses will be about ~0 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 to about Q00 mg. preferable about 0.~ to 100 mg
according to the particular application and the potency of the active
component. The composition can, if 10 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 Q00 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 phosphor~late other 15
proteins, such as cdks,, .PDGFr, FGFr) c-Src, and EGFr. Cdks form complexes
with cyclins, and these complexes phosphorylate key proteins allow ing
cells to proceed through the cell cycle (Meijer L., Progress in Cell Cycle
Research, 199~:1:3~1-363). The compounds of this invention inhibit this
phosphoryiation and therefore can be used as anti-proliferative agents for
the treatment of cancer 20 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 far studying the mechanism of action of those kinases. both in vitro
and in vivo. The preparation and use of the compounds of this invention are
further described in the following detailed example. The examples 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.
The invention compounds are prepared by synthetic methodologies well-known
to those skilled in the art of organic chemistn~, and utilize commercially
available starting materials and 30 reagents. It ma~~ be desirable during
the synthesis of an invention compound to derivatize reactive functional
groups in the molecule undergoing reaction so as to avoid unwanted side
reactions. Functional groups such as hydroxy, amino. and   26 July 2004 WO
01I55147  PCT/IBO1I00069 acid groups typicall~~ are protected with suitable
groups that can be readily removed when desired. Use of common protecting
groups is described fully by Green and Wuts .in Protective Groups in
Organic Synthesis. John V~~iley and Sons. Nevi- ~COrI:. Nest- York (?"d
Edition. 1991 ). T~pical h~~drox~~ protecting eroups i include ether
fotmin~ groups such as benzyl. and aryl groups such as tern-butoxvcarbonyl
(Boc). formyl. and acetyl. Amino protecting groups include benz~~l. an~I
such as acenl. and trialkylsilyl groups. Carbox~~lic acid groups t~pically
are protected by conversion to an ester that can be easil~~ hydrolt~zed.
for example. trichloroethyl, tert-butyl. benzyl. and the like. 10 As noted
above. some of the invention compounds have one or more chiral centers. and
thus can exist as individual optical isomers and geometric isomers, and
mixtures thereof. Compound 106. for example. has two as~mmetric centers,
and has the cis configuration. This invention includes a11 such geometric
isomers. enantiomers and RS racemates. as well as the individual R or
S`isomers of chiral 1 ~ compounds. A11 individual isomers and mixtures
thereof are included in this invention..Individual isomers are readily
prepared b~~ a chiral synthesis, or by conventional resolution techniques
well-knov~n to those skilled in the art. An illustration of the preparation
of compounds of the present invention is shown in Schemes 1-4. The sv
nthesis of Compound I (Example 1 ~ ) is depicted in 20 Scheme 1: however.
it should be recognized that the general scheme is applicable to a11 of the
invention compounds. Each step shown in the Schemes is further illustrated
in the detailed examples that follov~~. 



In Scheme I. a ?-meth~lthio-4-halo-~-alkoxvcarbonylpyrimidine is reacted
with ammonium hydroxide to give the corresponding 4-amino derivative. The
3~ ester is reduced by reaction b~~ reaction with LiA 1 H4 to. give the
~-hydroxymethyl -analog. which in turn is oxidized to a ~-formwl
derivative. The ~-forrnyl -group is converted to an unsaturated (acniate)
group. which is cyclized to form a pyrido['_'.3-d]pyrimidine. The
p~ridop~rimidine is converted to a key intermediate. _namel~~
2-meth-lsulfanyl-pyrido[''.3-d]pyrimidine-7-~lamine. which 30 is readily
oxidized to give a ''-meth~~lsulfin~~l analog. The 2-methylsulfiny1 group
is easii~~ displaced b~ reaction with an amine R~NH~ to provide the
invention   26 July 2004 WO 01I55147 -7 1 rcr/lBO l /ooos9 compounds of
Formula I. The 7-amino group on the pyridopyrimidine ring is readily
converted to a urea b~~ reaction v~~ith an isocyanate such as R I 9 N=C=O.
26 July 2004 WO 01/55147 -26 Scheme 1 O~ ~ i SI -N CI I O N \ o~ a -~ i S
~1~ NHS I PCT/IBO1/00069 N \ OOH i 5~1~ NH_~ I O O N \ H d N \ \ O~ a a ~
/~~ i SI N/ 1`'H.) S '" NH., i _ N \ S~~ O H \ \ ~ Nr \ \ f I' ~~ i i S~I
I\ CI S~ ' NH., i I N \ \ h ' O~ S ~ ?~;H., N \ . \ . ~ i i HN- TI 'H HN O
N N I Boc N \ \` i i NH, J N N I Boc N \ \ HN ~W '/ H HN_ `O N >` H   



26 July 2004 WO OII55I47  PCT/IBOl/000G9 The reactants shown in Scheme 1
have the following meanings: (a) NHS; (b) LAH; (c) MnO~; (d) Ph3PCHCO~Et;
(e) DBU: (fl POCI;; (e) NH;: (h)
()-Trans-2-(phenylsulfonyl)-3-phenyloaaziridine; (i) 4-(.~-Boc
piperidine)aniline; (j) NaH. t-Butylisocyanate: (k) HCl Scheme 2 illusuates
an alternative synthesis of pyridop~~rimidine ha~~ing a urea functionality
at the 7-position. V~fiereas such ureas were prepared in Scheme 1 b~
reaction of an isocyanate with a 7-amino-pyridopyrimidine, Scheme 2
utilizes carbonyldiimidazole to provide an intermediate imidazolide. The
imidazolide readily reacts with an amine R 1 `3NH2 to dive the
correspondin, 10 urea. Scheme ? illustrates this process by showing the
synthesis of Compound ~1) and is more fully described in Example 32.   26
July 2004 WO 01/55I47 N \ i i NH / N N I Boc -?s Scheme 2 N \ \ HN ~'/ ~ H
/ HN_ `O N H 51 a PCT/IBO1J00069 y \ \ HN ~ H / ~N. ~~ N N I Boc
Conditions: (a) NaH_ Carbom~ldiimidazole: (b) Cvclopentylamine: (c) HCI b.
c Compounds of Formula 1 may also be prepared according to Scheme 3.  !0
wherein the s~nthesis of compound .~ (Example =l~ ) is depicted.
4-Amino-2methanesulfanyl-p~rimidine-~-carboxaldehyde is reacted with methyl
magnesium bromide to give the corresponding ~-(2-hvdroxvethy1)-pyrimidine.
The alcohol is oxidized to give the methyl ketone analog. The methyl ketone
is reacted with diethyl cyanomethyl phosphonate and cyclized to a
~-methyl-7-aminop~ridop~~rimidine. Further reaction as in Schemes 1 or 2
gives invention compounds such as compound .i.   26 July 2004 WO 01/55147 ~
9 Scheme 3 O N \ ~H ~ i S- N NH,_ a N \~ ~OH -~` ~ ~i S~~ NH., as in 



c i \ \ ~ Scheme 1 or ? SI T N NH_., PCT/IB01100069 b 1~~ \ w0 S NH., HN ~/
~/ H HN ~O N N 4 H Conditions: (a) MeMgBr: (b) MnO~: (c) IEtO)2P(O)CH2CN
Compounds of Formula 1 ma~~ also be prepared according to Scheme 4, 10
-herein the synthesis of compound 12 (Example 40) is depicted. In this
scheme. the ?-meths lthio group of a pyrimidine is first oxidized to the
corresponding methylsulfinyl analo_. The methvisulfimy group is displaced
b~~ reaction with an amine R~NH~. The ~-carboxaldeh~~de is then derivatized
as in Scheme 1 and c~~clized to give the corresponding ?-(R~lr'H)
substituted 7-amino pyridopyrimidine~~rimidine. The 7-amino group is
arylated or otherwise derivatized as illustrated in Schemes 1=3.   26 July
2004 WO 01/55147 -30 Scheme 4 5 10 N \ \O ~1 S~ NH, N \ ~O O~ ~( i S' T(
NH., N \ \ c HN~ NHS N I Boc PC'T/IBOl/00069 is \ ~ O i b HN, NH2 N I Boc
N~ \ \ as in Scheme 1 or '_' HN ~ ' H -.t HN_ `O N H 12 Conditions: (a)
()-Trans-2-(phenylsulfon~~l)-3-phenyloxaziridine: (b} 4-(4-Boc
piperidineraniline: (c) (Et0)2P(O)CH2CN Any of the invention compounds of
Formulas 1-VI may be prepared according to Schemes 1-4, wherein the
s~nthesis of compounds 1. ,1: a. and 12, respectively, are illustrated.
Those having skill in the art of organic chemistry will recognize that the
starting materials may be varied. and additional steps may be emplo~ed to
produce compounds encompassed by the present invention. as demonstrated by
the following specific examples. The disclosures in this application of all
articles and references. including patents. are incorporated herein by
reference.   26 July 2004 WO 01/55147 PCTIIB01100069 -31 The invention is
illustrated further by the following detailed 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
commercially available organic compounds. or prepared using well-l:nov~~n
sv nthetic methods. EXAMPLE 1 4 Amino-2- .nretlranesuljarryl
ps~rinridine-S-carboxylic acid et!rt~! ester To a.room temperature solution
of 4-chloro-2-methanesulfan~~l10 pyrimidine-~-carbox~~lic acid ethyl ester
(15.0 =, 65 mmol) in 200 mL of tetrahvdrofuran is added 2~ mL of
triethylamine followed by 3 ~ mL of aqueous ammonium hydroxide. After
stirring at room temperature for 1. ~ hours, an additional 30 mL of aqueous
aittmonium hydroxide is added. and .stirring is continued for 1 hour. The
reaction mixture is concentrated in ~~acuo and 1 ~ partitioned between
ethyl acetate and saturated aqueous sodium bicarbonate. The organic layer
is washed with brine, dried over magnesium sulfate, filtered, and
concentrated in vacuo. Ethyl acetate and hexane are added, and the
resultant solid is collected by filtration to provide 10.84 g (79%) of
4-amino-''-methanesulfanyl pyrimidine-~-carboxylic acid ethyl ester. 2p
EXAMPLE ? (4 .Amino-2-metl:a~tesrtljanvl pvrin:idirr-~-t'!)-methanol A
solution of 4-amino-2-methanesulfanyl-pyrimidine-~-carboxylic acid ethyl
ester (13.36 g. 63 mmol) in 250 mL of tetrahydrofuran is added drop~ise to
a room temperature suspension of lithium aluminum hydride (3.82 g, 100
mmol) ?~ in 2~4 mL of tetrah~~drofuran. After 30 minutes, the reaction is
cooled to 0C, and isoprop~~l alcohol is added until bubbling diminishes.
The reaction is quenched ~ith 1 ~ mL of water. 1 ~ mL of 1 ~% NaOH, and 50
mL of v~~ater, and the mixture is stirred for 1 hour. The white precipitate
is removed by filtration and washed with ethyl acetate. The filtrate is
concentrated in vacuo and 3:1 hexane:eth~~l 30 acetate is added. The solids
are collected, washed with 3:1 hexane:ethyl acetate, followed b~~ hexane.
The solid is dissolved in ethyl acetate. and the solution is   26 July 2004
WO 01/55147  PCT/IB01100069 dried over magnesium sulfate. Filtration
followed b~~ concentration in vacuo gives 8.14 g (76%) of
(4-amino-2-methanesulfanvl-p~~rimidin-~-vl )-methanol. Analysis calculated
for C6H9N3OS: C. 4?.09: H. 5.30; I`T. 24a4. Found: C. 42.31: H. 5.24: I~'.
24.27. EXAMPLE 3 4-..4rirto-2-nretltarrestrljarryI
pt'rimidiue-S-carboxaldel:vde To
(4-amino-?-methanesulfanyl-pyrimidin-~-yl)-methanol (8.14 g, .~8 mmol) in 1
L of chloroform is added manganese oxide (33.13 g. 38 i mmol). 10 The
suspension is stirred at room temperature o~~emight then filtered through
celite and ~L~ashed with 300 mL of chlorofotrn. The filtrate is
concentrated in vacuo to give 8.14 g (quantitative yield) of
4-amino-2-methanesulfanyipyrimidine-~-carboxaldeh~de, mp 18~-187C.
Literature mp =183-184C, JOC, 198:23:1738. 1 ~ Analysis calculated for
C6H7N30S: C. 4?.59; H. 4.17:1\'. ?4.83. ., Found: C. 42.84: H. 4.21:1N.
2.~.7~. EXAMPLE 4 Etlrvl 3-(4 Amio-2-retlrar:esrrljarrv~ p~'rirrridirr-S
.v!)acn'late 20 To a room temperature solution of
4-amino-?-methanesulfam~i-pyrimidine ~-carboaalde~~de (4.08 g. 34.14 mmol)
in I00 mL of tetrah~~drofuran is added (carbethoxymeth~lene)
triphenylphosphorane ( I 0.80 g. 3,1 mmol ). The reaction mixture is heated
at reflux for 3 hours then stirred at room temperature overnight. The
reaction mixture is concentrated in vacuo. and the residue is purified by
flash 2~ chromatograph~~. eluting with 1:1 eth~ 1 acetate:hexane. to
provide 4.30 g (7~%) of ethyl 3-(4-amino-2-methanesulfan~~l-p~'rimidin-~-vl
)actvlate: mp softens at l08C. Anal~sis calculated for C I OH I ;1; ;OAS:
C. Q0.19: H. 5.48: N. 17a6. 30 Found: C. ~0.?'': H. ~.~t~: N. 17.'_'4.   26
July 2004 



WO 01I55147 -~ J EXAMPLE ~ 2-MetlranesrtlJarrt~l 8H
ps~ridoj2,3-dJpt'rimidin-7-orre PCT/IBOI/00069 To a room temperature
solution of ethyl 3-(4-amino-2-methanesulfan~~l p~'rimidin-~-5y-l)acnlate
(368 mg. 1.63 mmol) in 3 mL of N.N 5 diisopropylethylamine is added 380 ~L
of 1.8-diazabicyclo[~.4.0)undec-7-ene. The reaction mixture is heated at
reflux for 3 hours then cooled to room temperature and concentrated. The
residue is purified by flash chromatograph~~ eluting ~ith ethyl acetate.
The fractions containing the product are partiall~~ concentrated in vacuo.
and the solids are removed b~~ filtration to provide 134 mg 10 (46%) of
3-methanesulfany~l-8H-pyrido(?.3-d]p~rimidin-7-one. mp 269-271 C. Analysis
calculated for C8H7N30S: C. 49.73: H. 3.66: N. 21.75. Found: C. 49.67: H.
3.46: N. 21.49. EXAMPLE 6 15 7 Clrloro- .2-rr:eth~~lsrrlfartyl
pvridoj2,3-dJpyrimidirre A suspension of 1.0 g (6.2 mmol) of
2-methylsulfanvl-8H pyrido[2.3-d]pyrimidin-7-one (Example ~) in 10 mL of
phosphorus oxychloride is heated under reflux for 1 hour. The resulting
solution is cooled and concentrated to give a solid. which is triturated
with cold water and f ltered to give 1.06 g of 20 crude product.
RecnstalIization from acetonitrile gives 0.76 g (69ro) of the product. mp
201-203C. MS (APCI) M+I : Calcd ? 1?.0: Found ? I2.0. Anal. Calcd for
C8H6Cl I S I N; C. 46.39: H. 2.86: N. 19.86. Found: C. 45.63: H. ?.90: N.
19.74. EXAi`~iPLE 7 2-~l`Tetlrflsulfant'I pt'ridojl.3-djpt'rimidirr-7
~lamirre A suspension of'_.9~ g ( 13.9 mniol) of
7-chloro-3-methylsulfanylpyrido['_'.3-d]p~~rimidine f Example 6 ) in '_'00
mL of isopropanol saturated v~ith 30 ammonia is sealed and heated at 40 .C
for 66 hours. The suspension is resaturated   26 July 2004 WO 01I55147 _3
PCT/IB01/00069 ~ith ammonia and heated for another 18 hours at 40C. The
solid is collected b~~ filtration and triturated .v~ith water to give 1.98
g (74.?%) of the product. mp >250C. MS (APCI) M+1: Calcd 193.1: Found
193.0. Anal. Calcd for C8H8N4S l C. 49.98: H. 4.19: l~T. ?9.14. Found: C,
60.l4: H. 4.''?: N, ?9.04. EXAMPLE 8 2-AletlrarresIfrntl
pf~rido~2,3-dJpt~riridcer-7 f~larie 10 A suspension of 10.63 g (~~.3 mmol)
of 2-methylsulfanvl pyrido[?.3-d]pyrimidin-7-xylamine (Example 7) in 300 mL
of dichloromethane and 300 mL of methanol is treated with 18.06 g (69.1
mmol) of ()-traps-2(phenylsulfonyl)-3-phem~loxaziridine and stirred
overnight. The suspension is filtered to remove a small amount of solid.
concentrated to approximately 25 mL, 15 and diluted with ethyl acetate. The
solid is collected by filtration to give 9.27 g (80.i%) of the product. mp
180C (dec). MS {APCI) M+1: Calcd ?09.0: Found 209.1. EXAMPLE 9 NZ-Plrerrvl
pt~ridoj2.3-dJpvrinridine-1,7 diamure 



20 A suspension of 0.-14 g (~.1 mmol) of
2-methanesulfinvl-p~~rido[2.3d]pyrimidin-7-ylamine (Example 8) and 0.39 mL
(4.2 mmol) of aniline in 3 mL of dimethvlsulfoxide is heated at 100C
overnight. The resulting solution is cooled and poured into water. Eth~~l
acetate is added to the suspension. and the solid is collected by
filtration. The solid is purified b~ flash ~chromato~raphj~. eluting with
26 gradient of 0% to 20% methanolldichtoromethane during 30 minutes to give
0.14 g (?9%) of the product, mp 2-260C. MS (APCI) M+1: Calcd ''38.1: Found
?38.l. Anal. Calcd for C13H11N~-0_18 H20: C. 64.9'': H. 4.76: 1\. 39.12. 30
found: C. 66.''6: H. 4.76: N. ?8.76.   26 July 2004 wo oi~ssi4~
Pc~rnBOiiooo69 _3~_ EXAMPLE 10 1-ten-Buh~l-3-(2
plrenvlamino:pyrido(2,3-dJpvrimidirr-7 yl)-urea To a solution of 0.1022 g
(0.431 mmol) of N2-pheny I-pyrido[2.3dJpyrimidine-?,7-diamine (Example 9)
in 2 mL of dimethylformamide. cooled in S an ice bath. is added 0.019 g
(0.47 mmo!) of 60% sodium hydride. The resulting solution, cooled in an ice
bath. is then treated with 0.04 mL (0.47 mmol) of tent-butyl isocyanate.
The solution is stirred cold for 1 ~ minutes, then at room temperature for
1 hour. The solution is poured into ice-water to give a solid which is
collected by filtration and washed with hexane to give 0.0849 g (~7.8%) of
the 10 product (compound 4~), mp 227C (dec). MS (APCI) M+1: Calcd 337.?:
Found 337.1. Anal. Calcd for C 1 gH2pN601 0.27 H20: C, 63.35; H. 6.07; N,
24.63. Found: C. 63.73; H. ~.8?: N. 24.20. 15 EXAMPLE 11 4-(4-Nitrophenyl)
piperazirre-1-carbox~~lic acid tert bttnI ester A suspension of 7.~ g (36
mmol) of 1-(4-nitrophenyl)-piperazine and 6.94 mL (40 mmol) of
ethyl-diisopropyl-amine in 75 mL of dichloromethane is treated with 8.69 g
(40 mmol ) of ditert-butyl Bicarbonate and stirred at room 20 temperature
overnight. The resulting solution is washed W th saturated aqueous sodium
bicarbonate, then vwith water. dried (magnesium sulfate). and concentrated.
The resulting material is purified by flash chromatography eluting with a
gradient of 10% to 30% ethyl acetate/hexane during 10 minutes to give 8.62
g (77.5%) of the product, mp 136-140C. 26 MS (APCI) M+l: Calcd 308.?: Found
308.2. EXAMPLE 12 4-(4 Arrriuo-phenyl) piperazine-I-carboxylic acid
ten-bun~l ester To a suspension of 1.46 g (4.8 mmol) of 4-(4-nitrophenyl
j-piperazine1-carboxylic acid tent-butyl ester (Example 11 ) and 1 g of
Raney Nici:el in 50 mL 30 of tetrahydrofuran is added hydrogen to an
initial pressure o54.5 psi. The   26 July 2004 WO 0l/55147 -36
PCT/IBOI/00069 reaction is shaken for 14 hours and then filtered. The
filtrate is concentrated to give 1.29 g (97%) of the product as a solid. MS
(APCI) M+1: Calcd 278.2; Found 278.?. Anal. Calcd for CISH~3N30~: C. 64.96:
H. 8.36; N. 15.15. Found: C. 65a3: H. 8.58:1N. 14.58. EXAMPLE 13 4 ~4-(7
Amino pvrido~2,3-djp~~rieidin-2 .vlamireo) phemlj piperazirre 1-carboa~t!ic
acid tert-btrti~l ester _ 10 B~~ substituting
4-(4-amino-phenyl)-piperazine-1-carbo~~lic acid tert-butyl ester (Example
12) for aniline in Example 9. 0.0744 g (36.0i) of the product is obtained.
mp 219-220C. MS (APCI) M +1: Caicd 432.3: Found 422.2. Anal: Calcd for
C~~H~7N~0~~0.5 HBO: 15 C. 61.38: H. 6.56: I~', 22.77. Found: C. 61.34: H.
6.30: N. 2?.47. EXAMPLE I.t 4-j4 ~7 (3-tert-Bun!- reido)
pf~ridoj2,3-djptrinridirr-2.tlamirraj plrerrvlfpiperazie-l-carboxylic acid
tert-bun~l ester 20 B~~ substituting
4-[4-(7-amino-p~rido[2.3-d]pyrimidin-?-y
lamino)phenylj-piperazine-1-carboxylic acid .tent-butyl ester (Example 13.
) for N~'-pheny lpyrido .[?.3-d]pyrimidine-2.7-diamine in Example 10.
0.3354 g (67.9%) of the product (compound 79) is obtained. mp ?25C (dec).
MS (APCI) M+I: Calcd 521.3; Found 521.2. 25 Anal. Calcd for G~7H~6N80~: C.
62.29: H. 6.97: N. 21.53. Found: C. 6?.33: H.'6.81: N. 31.43. 



26 July 2004 WO 01/55147 _; 7_ EXAMPLE 1 ~ PCT/IBO1/00069 I-tent-Buh~l 3
(1-(4 piperazin-I :vI plrenilamirro) pt'rido~2,3-dJpt~rinridin-7 ~IJ urea
To a suspension of 0.l00 a (0.19'_' mmol) of 4-{4-[7-(3-tent-but~~l-ureido)
5 pyrido[2.3-dJp~~rimidin-?-~'(amino]-phen~~l}-piperazine-1-carbox~'lic
acid tertbutvl ester (Example 14) in ? mL of methanol is added 2 mL of 4 M
hydrogen chloride/dioxane to gi~~e a solution. The suspension is stirred at
room temperature o~emight. then diluted with dieth~~l ether. The material
is collected by filtration to give 0.0941 g (93.4%) of the product
(compound 1), mp ?1~C (dec). 10 MS (APCI) M~ 1: Calcd 421'.'_: Found 4?
1.1. Anal: Calcd for C~~H~gN801 2.10 HC1~ 1.~ 1 HBO: C. Q0.40: H. 6.37: N,
? l.37: Cl (total). 14.20. Found: C. Q0.40: H, 6.18: N. ?l.03: Cl (total),
l4.33. EXAMPLE 16 1~ 4-(4 ~7 3-Ct~clol:e.~~'l ttreido)
pt~rido~l,3-dJpt~rin:idirr-1-vlan:irroJ plre>lvlfpiperaziree-I-carbo~~~lic
acid tert-brth'l ester B~' substituting c~'clohex~~l isoc~~anate for
tert-but~~l isocvanate in Example 14. 0.1463 g(70.4%) of the product
(compound 80) is obtained. mp 241 C (dec). 20 MS (APCI) M~1: Calcd Q47.3:
Found ~-17.-I. Anal. Calcd for C~9H;gNgO;-0.?8 HBO: C. 63.13: H. 7.04: N.
?0.~ 1. Found: C. 63.14: H. 6.81:1\. ''0.?~. EXAMPLE 17 '_'~
I-Ct~clolr~~t~l 3-/2-(4 piperazin-I-t~l pl:errt~lanrino)
pvrido~?.3-dJpvrimidirr 7 VlJ ttrea B~~ substituting 4-;
-I-[7-(3-c~'clohexyl-ureido)-pyrido[?.3-d]pyrimidin '._'-ylamino]-phem~l;
-piperazine-1-carbox~'lic acid tent-butyl ester (Example 16) for 4-;
.~-(7-(3-tent-butyl-ureido)-pyrido[?.s-d]pyrimidin-3-ylaminoJ-phenyl ~   26
July 2004 WO 01I55147 -3s PCC/IB01/00069 piperazine-1-carboxylic acid
tent-butyl ester in Example 1 ~. 0.0871 g (8 i .4%) of the product
(compound 9) is obtained, mp 200C (dec). MS (APCI) M+1: Calcd 447.3: Found
447.3. Anal. Calcd for C~4H~pN801-?.~5 HCl-2.82 HBO: C. 48.83: H. 6.~2: N,
18.98: Cl (total), 15.31. Found. C. 48.83: H. 6.18: N. 18.89: CI (total).
1.37. EXAMPLE 18 N~-(4-Flrroro-3-neellr~~l plrenyI)
pfrido~2,3-dJpt~rinridirre-2,7 dianrine By substituting
4-fluoro-3-meth~~laniline for aniline in Example 9. 10 0.202 g (39.''%) of
the product is obtained as a solid. MS (APCI) M + 1: Calcd 270.1; Found ?
70.0. EXAMPLE 19 ` 1- . .tert Butyl 3 ~2-(4 Jluoro-3-meth~fl pherr~~lamuro)
pt~rido(2.3-dJpt~rimidin 7 ylJ urea 



1 ~ By substituting N'-(4-fluoro-3-methyl-phenyl)-pyrido['_'.3-d]pyrimidine
',7-diamine (Example 18) for
N'-phen~~l-p~~rido[?.3-d)p~-rimidine-3.7-diamine in Example 10, 0.066 g
(47.9%) of the product (compound 46) is obtained. mp 230C (dec). MS (APCI)
M+1: Calcd 369.?; Found 369.1. ?0 Anal. Calcd for C 1 gH~ 1 F 1 N601: C,
61.94: H. ~.7~: N. ?2.81. Found: C, 6l.8?: H. i.73: N. ~?.7~. EhAMPLE 20 1-
.(4-Cltloro-plterrv!)-3-/2-(4 Jluoro-3-rrrethvl-phent~lanrino) 2~
pfrido/2,3-dJpt~rimidirr-7 t~IJ urea By substituting 4-chlorophenyl
isocyanate for tertian'-butyl isocyanate in Example 19, 0.00 g (37%) of the
product (compound 47) is obtained. mp >~~0C. MS (APCI) M+1: Calcd 4?3.1:
Found 4?3.1.   26 July 2004 wo oi/ssiaz _; 9_ Anal. Caicd for C21 H 16F 1
Cl 1 N60I ~0.?3 HBO: C. 59.07; H. 3.89: N. 19.68. Found: C. 59.09; H. 3.97:
N. I9.65. pc~rnso vooo69 EXAMPLE 21 5 )-(~ (4-(4 Acet~~l pipera~irr-13l)
plrenylamioJ ptridoj2.3-dJptriridi~r7 ylf-3-tert-br~tyl urea To a
suspension of 0.145 g (0.277 mmol) of
1-tert-butyl-3-[Z-(=1-piperazin1-vi-phenylamino)-pyrido[''.3-d]pyrimidin-7-
yl]-urea (Example 1~) in ~ mL of dichloromethane is added 0.'19 mL (1.11
mmoi) of ethyl-diisoprop~~l-amine. The 10 suspension is cooled in an ice
bath and treated with 0.024 mL (0.33 mmol) of acetyl chloride. The
suspension is stirred at room temperature overnight, then filtered. The
solid is washed with dichloromethane. The filtrate and washings are
combined, washed with water, dried (magnesium sulfate). and concentrated.
The material is purified by flash chromatography eluting v~~ith a gradient
of 0% to 5% 1 ~ methanol/dichloromethane during 30 minutes to give 0.0674 g
(~ 1.8%) of the product (compound ~). mp 306-208C (dec). MS (APCI) M+1:
Calcd 463.3: Found 463.3. Anal. Calcd for C2r1H30N80~-0.40 H20: C. 61.36:
H. 6.61: N. 23.8. ?0 Found: C. 61.38: H. 6.37: I~. 23.98. EXAMPLE'2 4=(4 j7
(3-Isopropyl-ureido) pt~ridojl,3-djpt~rimidin-1-vlanrioJ
plrent~lJpiperazi~:e-I-carbo~~lic acid tern-bt~ttl ester By substituting
isopropyl isocyanate for tent-butyl isocyanate in ?5 Example 14, 0.909 g
(69.9~al of the product is obtained as a solid. MS (APC1) M+1: Calcd 507.3:
Found 507.:1.   26 July 2004 WO O1/5147 -40 EXAMPLE ?3 PCT/IB01/6009
I-Isopropt'I-3-(1-(Q piperazirr-!-t~l plrerrtlamirroJ
pt~rido~2.3-dJpvrirrridirr-7 t~IJ urea B~~ substituting
4-{4-[7-(3-isoprop~~l-ureido)-pyrido[?.3-d]p~~rimidin ?-vlamino]-phenyl;
-piperazine-I-carbox~~iic acid tent-but~~i ester (Example 22) for
.~-{4-[7-( :-tert-butyl-ureido)-pyrido(2.3-d]p~~rimidin-2-~-lamino]-phenyl
}piperazine-1-carboxylic acid tert-butyl ester in Example 1~. 0.0287 g
(27.9%) of the product (compound 48) is obtained. mp 190C (dec). MS (APCI)
M+1: Calcd 407.3: Found 407.1. 10 Anal. Calcd for C~ 1 H26N80I ~2.0~
TFA~0.8-~ HBO: C. 46.00: H. 4.~7: N. 17.10. 



Found: C. 4b.00: H. 4.65: N. 17.09. E3~AMPLE 24
Cis-3.3-dimeth~~l-I-(4-r:itro pherrtI) piperazine 1 ~ A suspension of 6.74
g (47.8 mmoll of 4-fluoro-vitro-benzene and 10.91 g (9~.~ mmol) of
cis-2.6-dimethvl-piperazine is heated at 4~C for 1 hour. The 20 reaction
mixture is cooled and shaken v~~ith dichloromethane and water. The organic
la~'er is dried (magnesium sulfate) and concenvated to give 11.62 g
(>I00~o) of the product as a solid. EXAMPLE '_'~
Cis-2.6-dimetlrvl-4-(4-uitro-pherrtI) pipera;,irre-1-carboxylic acid
tert-btrtvl ester B~ substituting
cis-~.~-dimeth~~l-1-(4-vitro-phenyl)-piperazine  (Example 24) for
1-(4-nitrophenyl)-piperazine in Example 11. 14.87 g (92.8%) of the product
as a solid is obtained. EhAMPLE ?6 4-(4 Arrrirro plrentI)-cis-3.6-dimetl!tI
piperazirre-I-carbor_t~lic acid terl-brrh'I ester B~~ substituting
cis-3.6-dimeth~~l-4-(=I-vitro-phenyl )-piperazine l-carbox~~lic acid
ten-but~~l ester (Example ?~~ for 4-(4-vitro-phenyl)-piperazine   26 July
2004 WO 01I55147 -.~1 PCT/iBO 11000b9 1-carboxylic acid tert-butyl ester in
Example 1?, i.03 g (64.7% ) of the product as a solid is obtained. EXAMPLE
27 4 ~4-(7 Arrrino pt'ridoj2,3=dJp~'rinridur-2 =t~larrrireo)
plrent'!J-cis-3.6-dur:etlI piperazirre-!-carbox~lic acid tent-butt'! ester
By substituting 4-(4-amino-phenyl}-cis-2.6-dimethyi-piperazine 1-carboxylic
acid ten-butyl ester (Example 26) for aniline in Example 9. 0.6463 g
(~9.8%) of the product is obtained. mp 24~C (dec). MS (APCI) M+I: Calcd
450.3: Found 450.3. 10 EXAMPLE 28 4-(4 j7 (3-tert-Butyl ureido)
pvrido~2,3-dJpt~rurridirr-2 ylaminoJ phenvlJ-cis 1,G-dimetlryl
piperaziue-1-carbox3lic acid tert-butyI ester By substituting
4-[4-(7-amino-pyrido[2.3-d]pyrimidin-2-ylamino)
phenyl]-cis-2.6-dimethyl-piperazine-I-carboxylic acid tert-butyl ester 1 ~
(Example ?7) for N2-phenyl-pyrido(2.3-d]pyrimidine-2,7-diamine in Example
10, 0.1828 g (74.9%) of the product is obtained as a solid. MS (APCI) M+1:
Calcd Q49.3: Found Q49.4. EXAMPLE ?9 1-tent-Brrh'l 3- j2
~4-(cis-3,5-dimetlr tI piperazin-I -vl) pJr en vlanriiroJ 20
pt'ridoj2,3-dJpyrimidirr-7 j~lf-urea By substituting
4-{4-[7-(3-tert-butyl-ureido)-pyrido(?.3-d]pyrimidin
?-ylamino]-phenyl}-cis-2.6-dimethyl-piperazine-1-carboxylic acid tent-butyl
ester (Example '_'8) for
4-{4-(7-(3-tert-butyl-ureido)-pyrido(2.3-d]pyrimidin2-ylamino]-phenyl
}-piperazine-1-carboxylic acid tent-butyl ester in Example 1 ~ is 2~
obtained 0.0910 g (9?.9io) of the product (compound 49). mp 24~C (dec). 



MS (APCI ) M+l : Calcd 449.3: Found 449.?.   26 July 2004 WO 01I55147
EXAMPLE 30 PCTIIBOI/00069 4-(4 ~7 (3-Cvclolrext~l-ureido)
pvrido~2,3-dJpfrinridin-2-tlanrirroJ plrentl~-cis 1,6-dimetlrvl
piperazirre-1-carbox~~lic acid tert-bun~l ester Bv substituting cvclohexyl
isocyanate for tert-buri-1 isoc~anate in Example 28. 0.11 ~6 g (60.8%) of
the product is obtained as a solid. MS (APCI) M+1: Calcd ~7~.3; Found
Q75.3. EXAMPLE 31 l-Ct'clolret~~l-3-(1 ~4-(cis-3,5-dinrethyl pipera~irr-I
<<~l) plrentla rirroJ pt~rido(2,3-dJpj~ri rider-7 ylf-urea 10 By
substituting 4-{4-[7-(3-cvclohexyl-ureido)-pyrido[?.3-d]pyrimidin
2-ylamino]-phenyl}-cis-2.6-dimethyl-piperazine-1-carboxylic acid tert-butyl
ester (Example 30) .for
4-{4-[7-(3-tent-butyl-ureido)-pyrido[2.3-d)p~rimidin-2ylaminoJ-phenyl
}-piperazine-1-carboxylic acid tent-butyl ester in Example 15, 0.1022 g of
the product is obtained (compound 50). mp 228C (dec). I S MS (APCI) M+1:
Calcd 475.2; Found 47.2. EXAMPLE 33 4-~4-~7 (3-Cycloperrn~l=rrreido)
pvrido~2,3-dJpvrinridirr-1 _slarrrirroJ phent~lf piperazine-I-carboxylic
acid tert-brrty~l ester To a solution of 0.1 ~0 g (0.36 mmol) of
4-[4-(7-amino-p~rido[2.3 20
d]pyrirnidin-?-ylamino)-phenyl]-piperazine-1-carboxylic acid tent-butyl
ester (Example 13) in 2 mL of dimethylformamide. cooled in an ice bath. is
added 0.02? g (0.~4 mmol) of 60% sodium hydride. The cooled solution is
stin ed for 15 minutes. then treated with 0.088 g (0.~4 mmol) of
carbonyldiimidazole. The cooled solution is stirred for another 30 minutes.
then treated ~~-ith 0.071 mL 25 (0.72 mmol) of cyclopent~lamine. The
resulting solution is stirred at room temperature for 1 hour. then added to
cold water. The solid is collected by filtration to give a first crop of
material. The aqueous filtrate is then extracted with dichloromethane. and
the extracts are dried (magnesium sulfate) and concentrated to give a
second crop of material. The ? crops are combined and purified by flash 30
chromatograph~~. eluting with a gradient of 0% to ~%
methanol/dichloromethane durinL 30 minutes to gi~~e U.11 ~9 g (60.4%) of
the product as a solid.   26 July 2004 WO 01I55147 PCTIIB01100069 -43 MS
(APCI) M+l: Calcd 533.3: Found 533.4. EXAMPLE 33 I-Cvclopentvl-3-j2-(4
piperazirr-1.~~1 plierrvlanrino) p~ridojl,3-dJpi~rimidirr 7 ylJ urea 5 By
substituting 4-{4-[7-(3-cyclopentyI-ureido)-pyrido[?,3-d]p,-rimidin
3-ylamino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester (Example
32) for 4-{4-[7-(3-ten-butyl-ureido
)-pyrido[3,3-d]pyrimidin-2-ylamino]-phenyl } piperazine-i-carboxylic acid
ten-butyl ester in Example 1 ~) 0.0937 g (80.8i) of the product (compound
~1) is obtained, mp ?10-213C (dec). 10 MS (APCI) M+1: Calcd 433.'_': Found
433.2. Anal. Calc for C23H28N801-''.49 HCl-l.65 HBO-0.1 dioxane: C. 50.02:
H. 6.21: N. 19.94: Cl (total), 15.7i. Found: C. 49.89: H, i.81: I~T. 19.74:
CI (total). 14.74. 



EXAMPLE 34 1 ~ 1-(4 Amino-2-methfIsulJar:f'I pvrimidin-S _vl)-etJranol To a
suspension of ~.0 ~ (29 mmol) 4-amino-2-methylsulfan~~t-pyrimidine
-carboxaldehyde (Example 3) in 150 mL of tetrahydrofuran. cooled by an ice
bath. is added during 20 minutes. ?3.? mL of a 3.0 M meth~'lmaQnesium
bromide solution in diethtI .ether (69.4 mmol). After 1 hour at 0C, another
20 33.2 mL of the 3.0 M meth~lmaanesium bromide solution is added. and the
suspension is allowed to come to room temperature and stirred overnight.
The reaction is quenched with 100 mL of saturated aqueous ammonium
chloride, and partitioned between water and eth~'1 acetate. The organic
layer is dried f magnesium sulfate) and concentrated to give 5.34 g (96%)
of the product, 25 mp 140-142C. MS (APCI) M~1: Calcd 186.l: Found 18.9.
EXAMPLE 35 I-(4 Amino-1-metlrvlstrlfarrt'l: pvrinridur-S-vl)-ethanone By
substituting 1-(4-amino-2-methylsulfanyl-pyrimidin-5-~'1)-ethanol 30 (
Example 34) for (4-amino-?-meth~'lsulfanyl-pyrimidin-~-yl )-methanol in
26 July 2004 WO 01I55147  PCT/IB01/00069 Example 3 and conducting the
reaction at 80C in toluene. 3.7-1 a (72%) of the product as a solid is
obtained. MS (APCI) M+1: Calcd 184.0: Found l83.9. EXAMPLE 36 1-(4
Amino-2-nretharresrr frryl pt~rinridirr-S :t~!)-etlranorre B~ substitutin_
1-(4-amino-2-methylsulfanyl-p~rimidin-~-vl )-ethanone (Example 3~) for
?-methylsulfanyl-pyrido[2.3-d]pyrimidin-7-vlamine in Example 8. 9.~7 g
(88%) of the product as a solid is obtained. hiS ( APCI) M+1: Calcd 200:
Found 200. 10 EXAMPLE 3 7 4 ~4-(S Acen~l-4-a rirro pvrinridin-2wlamirro)
plrerri~lJ piperazine-1-carboxylic acid tert-bun~l ester  B~~ substituting
1-(4-amino-2-methanesulfinyl-pyrimidin-~-yl)-ethanone (Example 36) for
2-methanesulfinyl-p~~rido[?.3-d]pyrimidin-7-~~lamine in 1 ~ Example 13,
4.04 g (6~%) of the product as a solid is obtained. MS (APCI) M+I: Calcd
413: Found 413. EXAMPLE 38 4 ~4-(7 Anrirro-~-nretlri~l
p~'rido~l,3-dJptrinridirr-2-f~lanrirro) plrerr~~IJ piperazirre 1-carbox~lic
acid tert-butyl ester 20 To a suspension of 0.58 g ( 14.6 rtimol) of 60%
sodium hydride in 10 mL of tetrahydrofuran. at 0C. is added drop~;ise 2.~8
g ( 14a6 mmol) of diethyl (cyanomethyl) phosphonate. The reaction mixture
is stirred at 0C for ~ minutes, then, at room temperature for ?0 minutes.
The mixture is then cooled to 0C and treated with ? Q (4.8~ mmol) of
4-[4-(~-acetyl-4-amino-p~~rimidin-2-~~iamino) '_'~
phenyl]-piperazine-1-carbowlic acid tent-butyl ester (Example 37). The
mixture is stirred at room temperature o~-emight. and then treated with
water and saturated aqueous ammonium chloride. The resulting solid is
collected b5~ filtration and washed ~ith ether to gi~e 1.069 g (80%) of the
product. MS (APCI> M+l: Calcd =I36: Found 436.   26 July 2004 



WO 01I55147 _:li_ EXAMPLE 39 PCT/IBOl/00069 4-(4 j7
(3-Cvclohexvl-ureido)-.i-nretlr~'I
pt~ridoj2,3-dJptrinridiir-2-t~lanrinoJphenylf-piperazine-1-carboxt.lic acid
tert-butyl ester B~ substituting
4-[4-(7-amino-~-methyl-pyrido(?.3-dJpyrimidin-2
ylamino)-phenyl]-piperazine-1-carbox~~lic acid ten-bun~l ester (Example 38)
for
4-[4-(7-amino-pyrido[2.3-dJpyrimidin-?-ylamino)-phenyl]-piperazine-1carboxy
lic acid tert-butyl ester in Example 16. 0.199 g (4?%) of the product as a
solid is obtained. AZS (APCI) Mrl: Calcd a61: Found 561. 1 p EXAMPLE 40
1-Cyclolrexf.~l 3-j~-nretlri~l 2-(4 piperazur-1-vl phenvlamino) p yrido
j1,3-dJpyrimidin-7 ylJ-urea By substituting
4-{4-(7-(3-cyclohexyl-ureido)-5-methyl
pyrido[2.3d]pyrimidine-2-ylaminoJ-phen~l~piperazine-1-carboxylic acid
tert-butyl ester 1 ~ (Example 39) for
4-{4-[7-(3-ten-butyl-ureido)-pyrido[3,3-d]pyrimidin-?ylamino]-phenyl}-piper
azine-1-carboxylic acid tert-butyl ester in Example 15, the product
(compound 12) as a solid is obtained. mp 238C (dec). MS (APCI) M+1: Calcd
4b1: Found 461. EXAMPLE 41 20 S-MetJrtI-2-rethtIs~rJJarrtl
piridojl,3-dJpfrinridirr-7-t~lanrirre By substituting
I-(4-amino-3-methyisulfanyl-pyrimidin-5-yl)-ethanone (Example 35) for
4-[4-(5-acetyl-4-amino-p~~rimidin-?-vlamino)-phenyl]piperazine-1-carboxylic
acid tert-but~~l ester in Example 38. 0.97 g (85%) of the product as a
solid is obtained. 2~ MS (APCI) M+1: Calcd 207: Found 207. EXAMPLE 42
2-Metlrarresr~lfi~r~I-~-nretJryl ptridoj2,3-d/ptrinridirr-7 ~lanrure By
substituting ~-meth~~l-?-methylsulfanyl-pyrido(?.3-d]pyrimidin-7 vlamine
(Example -I 1 ) for 2-meth~~lsulfanyl-pyrido[3.3-dJp~rimidin-7-ylamine in
30 Example 8. 0.8~ ~~ (8 3%) of the product as a solid is obtained.   26
July 2004 WO 01I55147 -46 MS (APCI) M+l : Caicd 223; Found Z?3. EXAMPLE 43
PCTIIB01/00069 4 j4-(7 Amino-S-nrellrvl pvrido~Z,3-dJpvritidur-Z-vlaminoJ
phenvlJ piperazure 1-carbox~~lic acid tert bun~l ester 5 By substituting
?-methanesulfinyl-~-methyl-pyrido[?.3-d]pyrimidin-7 ylamine {Example 42)
for 2-methanesulfinyl-pyrido[2.3-d)pyrimidin-7-vlamine in Example 13, 0.33
g (20%) of the product as a solid is obtained. MS (APCI) M+1: Calcd 436:
Found 436. EXAMPLE 44 10 4-j4 j7 (3-tert Buh'I-ureido)-S-ietleyl
pvridoj2,3-dJpvrimidi-1-tla:inoJ pleenvlf piperazie-1-carboxylic acid
tert-butyl ester By substituting
4-[4-(7-amino-~-methyl-pyrido[2,3-d]p~rimidin-2
ylamino)-phenyl]-piperazine-1-carbox~lic acid tert-butyl ester (Example 43)
for N~-phenyl-pvrido[2.3-d]pyrimidine-2.7-diamine in Example 10. 0.17 g
(45%) of 15 the product as a solid is obtained. MS (APCI) M+I: Calcd ~3~:
Found 53~. 



EXAMPLE 4~ I-ten-Butyl 3 ~S-metltt'I Z-(4 piperazi-I _vl phent~lanru:o)
pvridojZ,3-dJpvriridi-7 ~'IJ urea 20 B~ substituting
4-{4-[7-(3-tent-butyl-ureido)-~-methyl-p~~rido[2,3
d]pyrimidin-2-ylamino]-phemI}-piperazine-1-carboxylic acid ten-butyl ester
(Example 44) for 4-{4-[7-(3-tent-but~~l-ureido)-pyrido[2.3,-d)p~~rimidin-2
ylamino]-phenyl}-piperazine-1-carbox~lic acid ten-butyl ester in Example
1~, 0.070 g (72%) of the product (compound 4) as a solid is obtained. mp
230-Z32C 2~ (dec). MS (APCI) M+l: Calcd 43~: Found 43~.   26 July 2004 WO
01/55l47 -47 EXAMPLE 46 6- .Fluoro-2-metlrvlsuljanvl 8H pvrido
j2,3-dJpvrinridin-7 one PCT/IB01/00069 A solution of 1.74 g ( 10.33 mmol)
of (diethoxy-phosphoryl)-fluoro-acetic acid ethyl ester in 20 mL of
tetrahydrofuran is cooled to -78C and treated dropwise with 12.9 mL (20.6
mmol) of a 1.6 M solution of n-but~~l lithium in hexanes. After stirring
for 30 minutes at -78C. the solution is treated with 1.74 g (10.33 mmol) of
4=amino-?-methylsulfanyl-pyrimidine-5-carboxaldehyde (Example 3 ). allowed
to warm to room temperature. and stirred overnight. The reaction is treated
with saturated aqueous ammonium chloride. then water. The 10 solid is
collected by filtration and washed with diethyl ether to give 2.01 g (92%)
of the product. MS (APCI) M+1: Calcd ? 13: Found 212. EXAMPLE 47 7
Clrloro-6 Jlrroro-1-metlrvlsulfarryl pvridoj2,3-dJpvrimidine 1 ~ By
substituting 6-fluoro-2-methylsulfanyl-8H-pyrido[2,3-d]pyrin;iidin 7-one
(Example 46) for 2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one in
Example 6 is obtained 1.86 g (85%) the product as a solid. MS (APCI) M+1:
Calcd 230. ?3?; Found 230. 232. EXAMPLE 48 20 6-Fluoro-2-nrethvlsulfaniI
pt~rido~2,3-dJpi~rinridine-7 ylanrirre By substituting
7-chloro-6-fluoro-2-methylsulfanyl-pyrido[2.3d]pyrimidine (Example 47) for
7-chloro-2-methvlsulfanyl-pyrido[?.3d]pyrimidine in Example 7 is obtained
0.29 g (90%) of the product as a solid. MS (APCI) M1: Calcd ? 11: Found
211. 2~ EXAMPLE 49 6-Fluoro-1-metlrarresrrlfinvl pvridojl,3-djpyrimidirr-7
ylamirre By substituting
6-fluoro-?-methylsulfartyl-pyrido[2.3-d]pyrimidin-7 ylamine (Example 48)
for ?-methylsulfanyl-pyrido[2.3-d]pyrimidin-7-ylamine in Example 8. 0.26 g
(9~%) of the product as a solid is obtained. 30 MS (APCI) M+1: Calcd ?27:
Found 227.   26 July 2004 WO 01l55147 PCT/IBOI/00069 -~sEXAMPLE ~0 4 ~4-(7
Arir:o-6 Jluoro pyridojl,3-dJptrinridirr-1-~~larirro) plrerttIJ cis-.
2,6-dimetht~I piperazie-1-carboxylic acid tert-brrh'l ester B~ substituting
6-fluoro-2-methanesulfim~l-pyrido(?.3-d]p~rimidin-7 ~lamine (Example 49)
for 2-methanesulfin~-1-p~~rido[?.:-d]p~~rimidin-7-ylamine in Example ?7.
0.040 g (63%) of the product as a solid is obtained. MS f APCI) MT I :
Calcd 468: Found 468. EXAMPLE ~ I 



4- j4-j7 (3-Ctclolr~t~~l rrreidb)-6 Jluoro pt~ridoj?,3-dJptrirrridirr-2
:t'larrrirroJ 10 pherrt~lf-cis-1,6-dintetlrf~l piperazie-I-carbox~lic acid
tent-brrti~l ester By substituting
4-[4-(7-amino-6-#luoro-p~rido['_.3-d]p~rimidin-?
ylamino)-phenyl]-cis-Z.6-dimethyl-piperazine-1-carboylic acid tent-butyl
ester (Example 50) for
4-(4-(7-amino-pyrido['.3-d]p~~rimidin-3-ylamino)-phenylJpiperazine-1-carbox
ylic acid tent-butyl ester in Example 16. 0.10 g (74%) of the 1 ~ product
as a solid is obtained. MS (APCI) M+1: Calcd Q93: Found 593. EXAMPLE ~?
I-C1clohext~l 3-j1 /4-(cis-3.5-direthvl pipera;,irr-! :t'l) plrentlarirroJ
G-/Yrroro p~~ridojl,3-dJpvrimidi-7 ~~If-urea 20 By substituting
4-{4-[7-(3-cyclohex~'1-ureido)-6-fluoro-pyrido[2.3dJpyrimidin-2-ylamino]-ph
en~~l }-cis-?.6-dimeth~~ 1-piperazine-1-carbox~~Iic acid tert-butyl ester
(Example ~ 1 ) for
4-{4-[7-(3-ten-butyl-ureido)-p~rido[2.3d]pyrimidin-2-ylamino]-phem~i}-piper
azine-1-carbox~lic~acid ten-butyl ester in Example 15. 0.060 g (7~~01 of
the product (compound ~2) as a solid is obtained, 2; mp 2'_'7 ?29C. MS
(APCI) M+1: Calcd 493: Found 493.   26 July 2004 WO 01I55147 -49 EXAMPLE ~3
PCT/I801100069 4-(4 ~7 (3-CyclopenhI-ureido)-S-methyl
pvridoj2,3-dJpvrinridirr-2-vlanrirroJ plrer:plf .piperazirre-l-carboxylic
acid tert-butyl ester By substitutinn
4-(4-(7-amino-~-methyl-pyrido[?.3-d]pyrimidin-?yiamino
j-phenyl]-piperazine- I -carboxylic acid tert-butyl ester (Example 43 ) for
4-[:1-(7-amino-pyrido(2.3-d]p~rimidin-?-ylamino)-phem~l]-piperazine-1carbox
vlic acid tert-but~l ester in Example 32. 0.18 g (~~%) of the product as a
solid is obtained. MS (APCI) M+1: Calcd Q47: Found Q47. 10 EXAMPLE S=1
1-C~clopenti~l-3-j~-nretht~l-1-(4 piperazirr-1=t~l
plrenylanrirro)p~~rido~2,3-dJpyriridirr-7 ylJ-urea By substituting
4-{4-[7-(3-cyclopentyl-ureido)-~-methybpyrido[2.3
d]pyrimidin-2-ytamino]-phen~~l~-piperazine-1-carboxylic acid tent-butyl
ester 1 ~ (Example ~3) for
4-{4-(7-(3-tent-butyl-ureido)-pyrido[2.3-d]pyrimidin-2 ylamino]-phenyl
}-piperazine-1-carboxylic acid tert-butyl ester in Example 1 ~, 0.08 g
(70%) of the product (compound 53) is obtained. mp 234C (dec). MS (APCI)
M+1: Calcd 447: Found 447. EXAMPLE 5 20 4-(4-J7
J3-(3-Hvdrox7~=prop3'I)-trreidoJ pt'ridoJl,3-dJpt~rirrridirr-2 y'lanrinof
plrenfI) -piperazine-1-carbox~lic acid tert-brml ester By substituting
3-amino-1-propanol for c~clopenty famine. and sodium tertiars butoxide for
sodium hydride in Example 3?. 0.1?9~ g (~''.2%) of the product as a solid
is obtained. '_'~ MS (APCI) M+1: Calcd ~?3.3: Found Q23.=. EXAMPLE ~6 I-(3-
. - -Htdroxy propt~lJ-3 ~2-(4 piperazin-1-t~l plrerrilamino) p~rido
J1,3-d/p~rinridirr-7 yIJ-urea B~~ substituting the product of Example  in
Example I 5. 0.1077 g of the 30 product (compound 81) as a solid is
obtained_ mp l83C (dec).   26 July 2004 WO 01I55147 -50 MS (APCI} M+i:
Calcd 423?: Found 423.1. EXAMPLE 57 PCTIIB01/00069 4-(4 ~7 (3-Cvclolrex~~l
3-methyl ureido) pvrido~2,3-djpy~rinridin-2 _~lanrirrojplrerrylf
piperazirre-1-carbo~~~lic acid tert-buh'I ester 



B~ substituting Ir-methylc~clohexylamine for 3-amino-i-propanol in Example
~~. 0.1932 g (7'_'.7%) of the product as a solid is obtained. MS (APCI)
M+1: Calcd a61.3: Found Q61.?'. EXAMPLE 58 1- .
.Ct'clohext~l-1-nretlrv!-3-j2-(4 piPerazirr-1-vl plrerrylanrirro) ptrido 10
j2,3-d jpyrimidin-7 yl j-urea By substituting the product of Example ~7 in
Example 1~. 0.164 g of the product (compound 65) as a solid is obtained) mp
177C (dec)., MS (APCI) M+1: Calcd 461.3: Found 461.2. EXAMPLE 59 1 ~ 4-
_(4-(7 j3-((S)-1 Hvdro~~t'metht'I 3-methyl btrriJ)-ureidoj pfrido
j2,3-djpvrinridin- .2 _tlanrinof plrenvl) piperazine-1-carbo~~~Iic acid
tert-buh'I ester By substituting (S)-(+}-leucinol for 3-amino-1-propanol in
Example ~5, 0.1048 g (39.1 %) of the product as a solid is obtained. 20 MS
(APCI) M+i : Calcd ~6~.3: Found ~6~.3. EXAMPLE 60
1-((S)-I-Hydroxymetlrfl-3-methtl-burfl)-3 ~1-(4 piperazirr-1.vl
plrenvlamino) pt~ridoj?,3-~djpvrimidin-7:t1/ urea B~ substituting the
product of Example ~9 in Example 1 ~, 0.080? g of the 2~ product (compound
83) as a solid is obtained. mp 18~C (dec). MS (APCI) M+1: Calcd 46.3: Found
4b5.2.   26 July 2004 WO 01I55147 PCT/IBO1l00069 -~ 1 EXAMPLE 61 4 ~4-(7
(jl-(4-Metlry! piperazin-1-vl)-metlranovlJ aminof pvridoj2,3
dJpvrimidin-2-vlamirto) phenyl) piperazine-1-carboxt.lic acid tert-butt~l
ester Bv substituting N-methylpiperazine for 3-amino-1-propanol in Example
. the product as a solid is obtained. MS (APCI) M+l: Calcd Q48.3: Found
Q48.3. EXAMPLE 62 4-MetlrtI piperazirre-1-carbor~lic acid j2-(4
piperazirr-1 yl phen~lanrirro)pvrido j1,3-dJp~rinridirr-7 tIJ-amide 10 By
substituting the product of Example 61 in Example 15, 0.1194 g of the
product (compound 84) as a solid is obtained. mp 200C (dec). MS (APCi)
M+1.: Calcd 448.3; Found 448.2. EXAMPLE 63 4-(4-(7 j(1 Morpholira-4-~~I
nretharroyl)-anrinoJ pvridojl,3-dJpyrinridirr-21 ~ ylanrirrof plrerryl)
piperazirre-I -carboxylic acid tert-butyl ester By substituting morpholine
for 3-amino-1-propanol in Example 5~. the product as a solid is obtained.
MS (APCI) M+1: Calcd 53.3: Found ~3~.?. EXAMPLE 64 20
Morplrolirre-4-carboxylic acid j2-(4 piperazirr-I-i! phenvlan:ir:o)
pvridoj2,3 d jpvrinridin-7 ylJ-amide By substituting the product of Example
63 in Example 15, 0.l 13? g of the product (compound 85) as a solid is
obtained. mp l90C (dec). MS (APCI) M+1:. Calcd 43~.?: Found 43~.?. ?~
EXAMPLE 6~ 4- _ . .(4-j7 (3,3-Dipropt~l ureido)
pvridoj2,3-dJpvrimidirr-1-vlanrinoJ plrenvlfpiperazine-I-carboxilic acid
tert buty! ester By substituting dipropylamine for 3-amino-1-propanol in
Example ) the product as a solid is obtained.   26 July 2004 WO O1/55147
PCT/IB01/00069 _j?_ MS (APCI) M+1: Calcd Q49.3: Found Q49.3. 



EXAMPLE 66 3-~2-(4-Piperazin-1-t'I phert~lamirro)
ptrido(2,3-dJpt'rimidin-7-t~IJ l,l-diprop~'I urea B~~ substituting the
product of Example 6~ in Example 1 ~. 0.1278 g of the product (compound 86)
as a solid is obtained) mp 190C (dec). NiS (APCI) M+1: Calcd 449.3: Found
449.2. EXAMPLE 67 4 ~4-(7 ~~1-(4-Boc piperazirr-1-t'I)-methanot'IJ amino)
pvridoJl,3-dJptrimidin-210 ,t'lanrino) plrerrfIJ piperazirre-1-carboxylic
acid tert bun'I ester Bv substituting Boc-piperazine for 3-amino-1-propanol
in Example ~5. the product as a solid is obtained. MS (APCI) M+1: Calcd
634.3; Found 634.3. EXAMPLE 68 1 ~ Piperazirre-1-carboaZ~lic acid ~1-(4
piperazirr-1 _tl plrerrt~lanrirro) p~'rido~2,3 dJps~rin:idur-7 ylJ amide Bv
substituting the product of Example 67 in Example 1 ~. 0.0342 g of the
product {compound 87) as a solid is obtained. mp ?20C (dec). MS (APCI) M+1:
Calcd 434.?: Found 43-1.'. 20 ES~AMPLE 69 ~-(4- . _~7
J3-((R)-1-HVdroxvnrethyl-2-metlrt'I propel)-ureidoJ
pvrido~l,3dJpyrimidia-1:t~lanrirrof plrertvl) piperazirre-1-carbort'lic
acid tert-buh'I ester B~' substituting (R)-~~alinol far 3-amino-1-propanol
in Example ~~. the product as a solid is obtained. MS (APCI) M+1: Calcd
1.3: Found 1.3.   26 July 2004 WO 01/55147 _j3_ EXAMPLE 70 PCT/IB01 /00069
1-((R)-1-Hydro~ymethyl-2-methyl propyl)-3-j2-(4 piperazirr-1-t~l
plrenvlanrino) pvridoj2,3-dJpyrimidin-7 ylJ-urea By substituting the
product of Example 69 in Example 1 ~. 0.0639 g of the product (compound 88)
as a solid is obtained. mp ?00C (dec). MS (APCI) M+l: Calcd 41.3: Found
451.?. EXAMPLE 71 4-(4-j7 j3,3-Bis-(2-!r~'dro~~~-etlt~~l)-rrreidoJ
pvridoj2,3-dJpyrinridirr-l:t~lanurrofplrerr~~l) piperazine-1-carboit~lic
acid tert-buh~l ester 10 B~~ substituting diethanolamine for
3-amino-1-propanol in Example ~5, the product as a solid is obtained. MS
(APCI) M+l: Calcd Q53.3; Found 553.?. EXAMPLE 72 l,l-Bis-
.(2-lrydroxy-etlryl)-3-j2-(4 piperazir:-1-t'1 plrent'lantirro) pt~ridoj2,3
15 dJpyrimidin-7 ylJ urea By substituting the product of Example 71 in
Example 15. 0.0916 g of the product (compound 89) as a solid is obtained.
mp 18~C (dec). MS (APCI) M+1: Calcd 453.2: Found 43.2. EXAMPLE 73 20 6- _
.Bromo-2-methvlsuljant!-8H pt~ridoj3,3-dJpt~rimidin-7 one To i.00 g (2~.9
mmof) of 2-methanesulfanyl-8H-pyrido[2.3-d]pyrimidin7-one (Example 5) in
l30 mL of DMF is added 5.00 g (28.1 mmol) of N-bromosuccinimide. The
resulting suspension is stirred at room temperature overnight and
concentrated. The solid is triturated with hot water. then washed ?6 ith
isopropanol to gi~~e 6.~9 g (79.4%) of the product as a solid. mp 266-?70C.



EXAMPLE 74 6- -Bromo-7-chloro-2-nreth~~lsnlJarryl pyridoj2,3-dJpvrinridine
B~~ substituting the product of Example 73 in Example 6. 2.73 g (97.2%) of
the product is obtained as a solid.   26 July 2004 WO 01I55147 -~4 MS
(APCI) M+1: Calcd ?89.9: Found ?89.8. EXAMPLE 75 6-
.Bronco-2-rrretlrylsu~arrvl pfrido(1,3-djpvrimidirr-7 ylamirre
PG"T/IB01/00069 By substituting the product of Example 74 in Example 7.
2.09 g (82.9%) 5 of the product is obtained as a solid. MS (APCI) M+1:
Calcd 271.0: Found 270.8. EXAMPLE 76 6- .Bronco-2-nretharresrrlfinvl
pvrido~2,3-dJpvrinridin-7 t~larrrine By substituting the product of Example
75 in Example 8. 1.81 g (81.9%) 10 of the, product is obtained as a solid,
mp 245C (dec). MS (APCI) M+1: Calcd 287.0; Found 286.8. EXAMPLE 77 4-~4-7
An:ir:o-6-bromo-pyrido(1,3-dJpyrineidin-2 :vlantirro) pherrvlJ piperazine
1-carboxylic acid tert=bul3I ester 15 By substituting the product of
Example 76 in Example 13. 1.40 g (44.4%) of the product is obtained as a
solid. MS (APCI) M+1: Calcd 500.1; Found 500.0. EXAMPLE 78 4- _~4
j6-Bromo-7 (3-c_~clolre~yl ureido) pvrido(1,3-dJptrirttidirr-2 _tlaminoJ20
plrenylf-piperaune-1-carbox~t~lic acid tert-buh~l ester By substituting the
product of Example 77 in Example 16, 0.1160 g (46.4%) of the product is
obtained as a solid. MS (APCI) .M+l: Calcd 625.?; Found 625.l. EXAMPLE 79
2~ I-(6-Bronco-2-(4 piperazirr-1-t~l plrenylanrirro)
p1'rido/2,3-dJpvrin:idirr-7 ylJ-3 ctclolre~~I urea B~ substituting the
product of Example 78 in Example 15, 0.0886 g (77.0%) of the product
(compound ~~) is obtained as a solid. mp 195C (dec).   26 July 2004 WO
01I55147 _j MS (APCI) M+1: Calcd 5?5.2; Found 525.1. Anai. Caicd for
C24H29BrIN80I-1.64 H20-1.83 HCI: C. 46.37: H. 5.53: N, 18.02; Cl, 10.44.
Found: C. 46.53; H. 5.34: I~'. 17.73: Cl. 10.15. EXAMPLE 80 PCT/IB01/00069
4-~4-~6-Brorr:o-7 (3-tert-butyl-ureido) pvrido~?,3-dJpprimidin-2
.t~lamioJpherrt~lf piperazir:e-1-carboaZlic acid tert-bun~l ester By
substituting the product of Example 77 in Example 10, 0.2571 g 



(4?.9%) of the product is obtained as a solid. 10 MS (APCI) M+1: Calcd
599.2; Found 599.2. EXAMPLE 81 1 ~6-Bronro-2-(4 piperazirr-I yl
plrerrvlamino) pvrido~2,3-dJpvriiidin-7 ylJ 3 tert-butyl-area
B~~_substituting the product of Example 80 in Example 1~, 0.0481 g of the
1~ product (compound 91) is obtained as a solid. MS (APCI) M+1: Calcd
499.2: Found 499.0. EXAMPLE 82 4- -(4-~6-Bromo-7 (3-nretlrt~J rrreido)
pvrido~2,3-dJpvriridin-2 =vlarinoJ-phenylf. piperazie-I-carboxylic acid
terl buh~l ester 20 B~~ substituting the product of Example 77 and
methylamine in Example 33. 0.170 g (29.9rb) of the product is obtained as a
solid. MS (APCI) M+1: Calcd 7.2; Found 557.1. EXAMPLE 83 I-/6-Bromo-2-(4
piperazirr-I-t'l plreuvlanrio) pVridojZ,3-dJpvrinridi-7 yl/ 3 tetlrvl-area
B~~ substituting the product of Example 82 in Example 15. 0:0963 g (69%) of
the product (compound 93) is obtained as a solid. MS (APCI ) M+l : Calcd
457. i : Found 4~7. i .   26 July 2004 WO 01I55147 -~6 Anal. Calcd for C I
9H~ I Brl N801-3 HC1~3 H20: C. 36.76: H. 4.87: N. 18.05; Cl. 17.13: HBO.
8.7I. Found: C. 36.49: H. 4.35: N. l7.52; CI. I5.79: HBO, 8.1?. EXAMPLE 84
PCT/IB01/00069 4 j4-(7 Antino-6-bronco pvrido~2,3-dJpyrintidin-2 =ylantino)
plrerrylJ cis-2.6 dintetlryl piperazirte-I-carboxt~lic acid tert-bettt~l
ester Bv substitutin_ the product of Example 76 in Example 27. 3.I0 g
(63.1%) of the product is obtained as a solid. MS (APCI) M+1: Calcd 528.2;
Found 528.2. 10 EXAMPLE 85 4-(4-~fi-Bromo-7 (3-tert-butyl ureido)
ptrido~2,3-dJpt~rin:idur-2-t~laminoj pheiryl)-cis-2,6-dimetlryl
piperazine-I-carboxylic acid tert-butt~l ester By substituting the product
of Example 84 in Example 10. 0.1735 g (72.6%) of the product is obtained as
a solid. 15 MS (APCi) M+I : Calcd 627.'_': Found 627.2. EXAMPLE 86
I-~6-Bromo-2 ~4-(cis-3..i-dimetJrt~l pipera;,in-I-yl) plrerrylanrinoJ
pi~rido(2,3 dJpyrintidirr-7 t'l)-3-tert-btth'l-area B~~ substituting the
product of Example 85 in Example I ~. 0.1593 g 20 (96.0%) of the product
(compound 94j is obtained as a solid. mp 20'_'C (dec). MS (APCI) M+1: Calcd
5'_'7.2: Found 527.?. Anal. Calcd for C24H;1 Brl N801-?. HCI-1.70 HBO: C.
44.28: H. 5.T_': N. 17.? 1: CI. 13.89. Found: C. 44a8: H. 5.7F:1\. 17.09:
CI. 1?.49.   26 July 2004 WO 01I55147 PCT/IB01100069 7_ 



EXAMPLE 87 4-(4 ~G-Bronco-7 (3-ct~clolrexvl-ureido) p yrido j2,3-d
jp~'rinridirr- 2-i'IanrinoJ plrerrvl~-cis-2,6-dimetlryl
piperazine-1-carboxylic acid tert-brrn'I ester By substituting the product
of Example 84 in Example 16. 0.1750 (70.7%) of the product is obtained as a
solid. MS (APCI) M+1: Calcd 653.3: Found 653.3. EXAMPLE 88
1-(6-Bronco-2-~4-(cis-3,5-dimetlt~I piperazirr-1.t'!) plrerrt'lanrirroJ
ptrido~2,3dJpvrinridin-7 y~lf-3-cyclolre~~~! urea 10 B~~ substituting the
product of Example 87 in Example 15. 0.1614 g (9~.4%) of the product
(compound 9~) is obtained as a solid. mp 198C (dec). MS (APCI) M+1: Calcd
3.2: Found 553.2. Anal. Calcd for C26H~3N801 Brl 2.76 HC1~2.02 H20: C.
45.22: H. 5.81: I`1. 16.23: Cl. 14.I7. I S Found: C, 45.23: H. 5.82: N.
16.08: Cl) 13.53. EX AMPLE 89 h'2- .(4-Fluoro-plrenyl)
pvridof2,3-dJpvrinridirre-2) 7 dianrirre Bv substituting 4-~luoroaniline in
Example 9. 1.1529 g (=15.?~0) of the product is obtained as a solid. mp
245-248C. ~0 MS (APCI) M+1: Calcd 256.1: Found 255.9. EXAMPLE 90 !
~2-(4-Fluoro pJeerivlanrino) pv'rido~2.3-dJpvrinridirr-7 yIJ-3-(3-
rorpleolin-4 yl propf~l)-urea By substituting the product of Example 89 and
3-rnorpholin-4-yl 2~ prop~lainine in Example 3'_'. 0.146 ~ (58.6rol of the
product (compound 96) is obtained as a solid. mp ''S3-'_56C. MS (APCI) M+1:
Calcd 426.?: Found 426.1.   26 July 2004 WO 01/55147 -ss Anal. Calcd for C~
1 H~4F1I~70~: C. 59.28: H. 5.69: N. ?3.04. Found: C. 59.18: H. 5.66; N.
?3.04. EXAMPLE 91 PCT/IBOl/00069 I-~2-(4-Flrroro-phevlamino)
pvrido~l,3-dJpvrimidirt-7 ylJ 3-(2-hvdroy~-etlry~l) urea B~~ substituting
the product of Example 89 and 2-hydroxy-ethylamine in Example 32. 0.081 I ~
(40.3i) of the product (compound 97j is obtained as a solid. mp 238-240C.
10 MS (APCI) Myl : Calcd 343.l: Found 343.I. Anal. Calcd for C16H1~F1Nb0?:
C, 56.14; H. 4.42; N, 24.55. Found: C. 55.82; H. 4.52: N. ?4.15. ` EXAMPLE
92 15 1- .(2 An:ino-etlrt~l)-3-~1-(4 Jlrroro-plrentlamino)
pvrido~2,3-dJpvrin:idiu-7 ylJ urea B~- substituting the product of Example
89 and ethylenediamine in Example 32. 0.1000 Q (49.3r'o) of the product
(compound 98) is obtained as a solid. mp ? i 7-320C. 20 MS (APCi) MT1:
Calcd 342.1: Found 343.0. Anal. Calcd for C 16H 16F 1 ~'7C 1 ~0.2 H20: C)
55.71; H. 4.79; N. 28.4?. Found: C. .72; H. 4.57: N. 28.07. EXAMPLE 93 3~
I-(2-Dimetlrvlamirro-erlrt~l)-3-/2-(4 Jluoro plrerrt~lamino) pvrido~l,3
dJpt~rimidir:-7 ylJ urea 



Bv substituting the product of Example 89 and 2-dimethylaminoeth~~lamine in
Example 33. 0.0778 ~ (3 ~.8~0 ) of the product (compound 99) is obtained as
a solid. mp ?~ 1-'_C.   26 July 2004 WO 01I55147 -~9 MS (APCI) M+1: Calcd
370.2: Found 370.0. Anal. Calcd for C 18H2pF 1 N701: C, 58.53; H. 5.46; N)
26.54. Found: C. 58.39: H. i.51: N. 26.26. EXAMPLE 94 3,3-Dinrethvl
1-(4-vitro-plrerrvl) piperazirre PCT/I801/00069 B~~ substituting 2 _
2-dimethyl-piperazine in Example 24, 29.43 g (88.4/0) of the product is
obtained as a solid. MS (APCI) M+1: Calcd 2~6: Found 236. 10 EXAMPLE 9~ 2-2
Dimethvl-4-(4-vitro-phenyl) piperazirre-1-carboxylic acid tert buh~l ester
By substituting the product of Example 94 in Example 11, 38 g (93%) of the
product is obtained as a solid. MS (APCI) M+1: Calcd 336: Found 336. 15
EXAMPLE 96 4- _(4 Amino phent~l)-2,2-dimetlryl piperazine-I-carboxylic acid
tert butyl ester By substitutin_ the product of Example 9~ in Example 12.
27 g (78%) of the product is obtained as a solid. MS (APCI) M+l: Calcd 306:
Found 30b. 20 EXAMPLE 97 4 ~4-(7 Amino-6-Jluoro-pvrido/2,3-dJptrinridirr-2
ylanrirro) plrenylJ 1,2dimethvl piperazme-I-carboxylic acid tert-buh~!
ester Bv substituting the product of Example 96 in Example ~0, 0.4346 g
(~9.0%) of the product is obtained as a solid. MS (APCI) M+l: Calcd 468:_':
Found 468.3.   26 July 2004 WO 01l55147 PCT/IBO1/00069 -60 EXAMPLE 98 4-(4
(7 (3-Cvclohexy! ureido)-6 Jluoro pvrido/2,3-djp~'ritidirr-1-~~larrrinoJ
plrenylf -2,~-dimetlryl piperazie-1-carboxylic acid tert btrh'l ester Bv
substituting the product of Example 97 in Example 16. O.I 70 _ (31.?%) of
the product is obtained as a solid. MS (APCI) Mrt 1: Calcd 593.?: Found
Q93.4. EXAMPLE 99 l-Cf~clolrea~~l 3-(2 ~4-(3,3-dimethyl piperazin-l-tI)
plreuvlan:irroJ-6-Jluoro p~rido(3,3-dJpvriridirr-7 ylf-urea i 0 B~'
subsfituting the product of Example 98 in Example 1 ~, 0.040 g of the
product (compound l00) is obtained as a solid. MS (APCI) M+1: Calcd 493.3;
Found 493.2.  EXAMPLE 100 



4 /4-(7 Amio-6 Jluoro pyrido/1,3-dJpt~rimidirr-1=t~la:ino) pherrt~IJ
piperazine 1 ~ 1-carboxilic acid tert-butyl ester By substituting the
product of Example 1? in Example ~0. 0.2017 g (29.7%) of the product is
obtained as a solid. MS (APCI) M+I : Calcd 440.2: Found 440.2. EXAMPLE i 01
20 4-(4 (7-(3-Cvclohe~~~! ureido)-6=Jluoro pvrido/Z,3-dJpnrimidin-Z
.tlaminoj phenylf~iperazine-I-carboxllic acid tert-butyl ester B~~
substituting the product of Example 100 in Example I 6. 0.2036 a (78.6%).
of the product. is obtained as a solid. MS (APCI) M+1: Calcd Q65.3: Found
~6~.3. 2~ EXAMPLE 102 1-Cvclohe~3~l 3-/b-Jluoro-1-(4 piperazi-1-v!
pheut~la:irro) pvrido/2,3 dJpt~riridi-7: t~lJ-urea B~~ substitutin8 the
product of Example I O1 in Example 1 ~. 0.1084 g (96.0iol of the product
(compound 11) is obtained as a solid.   26 July 2004 WO 01/5S147 -61 MS
(APCI) M+1: Calcd 46~.?: Found 46.2. Anal. Calcd for C24H29F1 N801 ~?.75
HC1~3.~ H20: C. 45.91: H. 5.10: N. 17.85: Cl. 15.53: H20, 10.04. Found: C.
46.20; H. i.86: N, 17.4: Cl. 1 ~.?2: HBO. 8.97. EXAMPLE l03 PCT/IB01100069
4-f4 j7 (3-tert-Butyl rcreido)-6-Jluoro
pvridojl,3-dJpt~rinridirr-2-tlanrirrol pherrtl~-cis-l,6-dinretlrt~l
piperazine-I-carbox~.lic acid tert-buttl ester B~~ substituting the product
of Example 50 in Example 10. 0.070 ~ { 17.9%) of the product is obtained as
a solid. 10 MS (APCI) M+l: Calcd Q67.3: Found Q67.3. EXAMPLE 104
l-tert-Butyl 3-j2-j4-(cis 3,5-dimetlrt~l piperazin-1 yl) plrerrtlamirroJ-6
Jluoro pvridoj?,3-dJpyrimidin-7 tlf-urea By substituting the product of
Example 103 in Example 1 ~. 0.0585 g of 15 the product (compound l02) is
obtained as a solid. MS (APCI) M+1: Calcd 467.3: Found 467.3. EXAMPLE 10~ !
j4-(4-Nitro plrew'l) piperazinal/-etlrarrone To a solution of ~.0 g (24.1
mmol) of 1-(4-nitre-phenyl)-piperazine in 20 100 mL of dichloromethane as
added i.04 mL (28.9 mmol j of diisopropyl eth~~iamine. The solution is
cooled in an ice-bath. treated ~ith 1.89 mL (~6.~ mmol ) of acetyl
chloride. and stirred at room temperature o~~ernight. The reaction is
~l~ashed successi~~el~~ with water. 0.~ M HCI. saturated sodium hvdrosen
carbonate. and brine. and dried o~er magnesium sulfate. and '?~
coricentrated to give i.91 g (98.iio) of the product as a solid. MS (APCI)
M+1: Calcd ?~0.1: Found 20.0.   26 July 2004 WO 01I55147 



-6? EXAMPLE 106 PCT'IIBO 1100069 ' 1 ~4-(4 Amino-plrenyl) piperazin-1 ylJ
etlrarrorre By substituting the product of Example 10~ in Example 12. 4.3J
g (84.1%) of the product is obtained as a solid. MS (APCI) M+1: Calcd
220.1: Found 220. I . EXAMPLE 107 1-~4 ~4-(7
Amirro-pvrido~?,3-dJpvrimidin-2 y~lanrino) plrenvlJ
piperazirr-1-vlfetlranone B~~ substituting the product of Example l06 in
Example 9. 0.l829 D 10 (50,1 %) of the product is obtained as a solid. MS
(APCI) M+1: Calcd 364.'': Found 364.2. Anal. Calcd for C 19H21 N701-1.0
H20: C, 59.46; H, 6.11; N. 25.55. Found: C, 59.51; H. 6.03; N. 35.28. 15
EXAMPLE 108 1-(1 ~4-(4 Acetvl piperazin-I :vl) pheylaminoj
pvrido~2,3-dJpvrinridirr-7 ylf-3 (3-morplrolirr-4 yl propel)-urea By
substituting the product of Example 107 and 3-morpholin-4-ylpropylamine in
Example 32. 0.0338 g (?2.6%) of the product (compound l03) is ~0 obtained
as a solid. mp 232-3'_'SC (dec). MS (APCI) M+1: Calcd 534.3: Found Q34.2.
Anal. Calcd for C27H35N903-0.5 H20: C. 59.76; H. 6.69: N. ?~.?~. Found: C.
59.74; H, 6.53:1. ?3.3~. 25 EXAMPLE 109 6-Clrloro-1-nrethvlsrt jarrt~l-8H
pvrido/l,3-dJpvrinridin-7-orre By substituting N-chlorosuccinimide in
Example 74, 0.3700 g (31.4%) of the product is obtained as a solid, mp
264-266C (dec). MS (APCI) M+1: Calcd '_'?8.0: Found '_'?7.9.   26 July 2004
WO 01I55147 -63 EXAMPLE 110 6,7 Diclrloro-2-methylsulJarryl
pvrido~l,3-dJpvrinridirre PCT/IBO 1 /00069 By substituting the product of
Example 109 in Example 6, 0.634 g (86.5%) of the product is obtained as a
solid. MS (APCI) M+I : Calcd 246.0; Found 245.8. EXAMPLE 111
G-Cltloro-2-nretlrvlsulJanvl py~rido~2,3-dJpj~rimiditr-7 ylantine By
substituting the product of Example I 10 in Example 7, 0.38 g (63%) of the
product is obtained as a solid. 10 MS (APCI) M+I: Calcd 227.0: Found 226.9.
EXAMPLE 1I2 6-Cltloro-2-metlranesrt jnyt pvrido~l,3-dJpyrinridin-7
slanrine~ By substituting the product of Example I 11 in Example 8, 0.2328
g (~7.1%) of the product is obtained as a solid. mp 260-262C. 1 ~ MS (APCI)
M+I : Caicd 243.0; Found 242.9. EXAMPLE 113 4 (4-(7 Amirro-6-chloro
pvrido~l,3-djpvrinridin-Z .~~lanrino) plterrvlJ cis-2,6 dimethyl
piperazine-I-carbox~t~lic acid tert-butt~l ester B~~ substituting the
product of Example 112 in Example 27. 0.22 g (49%) 20 of the product is
obtained as a solid. 



MS (APCI) M+1: Calcd 484.?; Found 484.2. EXAMPLE 1I4 4 (4 j7 (3-tert-Butv!
ureido)-6-chloro-pt~rido~l,3-dJpt~rinridirr-2 _vlamirroJ
plretrylf-cis-1,6-dinretl~l piperazirre-I-carboxi~lic acid tert-bun~l ester
25 By substituting the product of Example 113 in Example 10. 0.099 g
(39.2%) of the product is obtained as a solid.   26 July 2004 WO 01I55147
EXAMPLE I I ~ PCTIIB01/00069 I-tert-Butyl
3-(6-clrloro-1-j4-(cis-3,~-dinretlrvl piperazin-1-t'I) plrenvlanrirroJ
pt~ridoj2,3-dJpvrimidin-7 ylf-urea B`~ substituting the product of Example
114 in Example 1 ~. 0.099 ~ of the S product (compound 10:i) is obtained as
a solid. mp 20~C (dec). MS (APCI) M+1: Calcd 483.?: Found 483.?. EXAMPLE
1l6 Jlletlrl~l (1-nretht~lsuljarrlt ptridoj2,3-djpyrimidin-7 t'I)-amine Bt'
substituting meth~~lamine in Example 7. 1.46 g (30a0%) of the product 10 is
obtained as a solid. MS (APCI) M+l: Calcd ?07.I: Found 206.9. EXAMPLE 1l7
(1-Metltarresulfirryl pi'rido j2,3-dJp4rimidin-7 yI)-nretlryl anri~re By
substituting the product of Example 116 in Example 8. 1.31 g (83.4%) 1 ~ of
the product is obtained as a solid. mp 185C. MS (APCI) M+1: Calcd 2?3.1:
Found ?23.0. EXAMPLE 118 4 ~4-(7 Metlrllanrino-ptridojl.3-dJptrinridirr-2
ylanrirro) pherrtIJ piperazine-1 carboxtlic acid tert butiI ester 20 By
substituting the product of Example 117 in Example 13. 0.4934 g (62.9%) of
the product is obtained as a solid. MS (APC1) M+I : Calcd 436.?: Found
436.2. EXAMPLE 119 4-j4 j7 (3-Ctclolre.~3I-l-nretlrt~l-ureidoJ
ptridoj2,3-rt/pt~rinridirr-2.t~lJ plrenylf 2~ piperazine-I-,carboxt!ic acid
tert-brrnI ester Bv substituting the product of Example 118 in Example 16.
and using acetonitrile as solvent and no base. 0.8~3~ g (78.8%) of the
product is obtained as a solid. MS (APCI) A4+1: Calcd Q61.3: Found Q61.3.
26 July 2004 WO 01/551d7 PCT/IB01/00069 -6~ E3iAMPLE 120. 3=Cvclolrexvl-
.1-nretlrvl 1-~2-(4 piperazirr-I-vl plrenvlamirro) ptrido~2,3 dJpvrimidin-7
ylJ-urea 



B~~ substituting the product of Example 119 in Example 1 ~. 0.2548 g S
(36.0%) of the product (compound 70) is obtained as a solid. mp 169-17~C.
MS (APCI) M+I : Calcd 461.3; Found 461 a. Anal. Calcd for C25H32N801 ~0.2~
H20: C. 64a6: H) 7.04: N. 24.09: Found: C. 64.57; H, 7.01: N. ?3.98. 10
E7tAMPLE I21 3- .Cvclolrexyl-I-~1 ~4-(cis-3,S-dinretlrvl piperazin-I .vl)
plrer:rlanrinoJ pvrido(2,3 dJpvrimidin-7 ylf-l-nretlrv! urea Using the
general procedure by which Example 120 is s~~nthesized, 0.I366 g (95.6%) of
the product (compound 106) is obtained as a solid, 1 ~ mp 170C (dec). MS
(APCI) M+1: Calcd 489.3: Found 489.3. Anal. Calcd for C~7H;6N801 3.33
H~0~2.69 HCI: C, 50.I6; H. 7.07; N, I7.33: Cl. 14.75. 20 Found: C, 50.36;
H, 6.98: N. 16.97: Cl. 1 i.07. E31AMPLE 12? 3- _C~cloli~~yl-1-ellrt~! I
~3-(4 piperazirr-I j~l phenvlarrrirro) pvrido~2,3-dJ pvrinridin-7 ylj-urea
Using the general procedure b~- which Example 120 is s~~nthesized. 0. I 18
g (94%) of the product (compound 107) is obtained as a solid. 2~ MS (APCI)
M+1: Calcd 475.3: Found 475.3. Anal. Calcd for C26H;.~~1801 ~3.0 HC1~0.3
diethylether: C. Q3.89: H. 6.6~; N. 18.48. Found: C. 53.75: H, 6.96: N.
l8.57.   26 July 2004 WO 01/55l47 -66 EXAMPLE I23 PCT/IBOi/00069
3-tert-BunI-1-j1 ~4-(cis-3,5-dimetlrt~l piperazitr-1-vl) plrerrtlanturoJ
ptridoj2,3 dJpyrimidin-7 ylJ-l-ethyl urea Using the general procedure by
which Example 15 is synthesized. 0.0?? (56%) of the product (compound 108)
is obtained as a solid. MS (APCI) M+1: Calcd 477.3; Found 477.3. EXAMPLE
124 1- . .Metlr~l-3-j~-trretlrf~l 2-(4 piperazur-I-~~l plrenylanruro)
pa~rido(2,3-dJpcrinridirr ? yIJ-urea 10 Using the general procedure b~~
which Example 40 is synthesized. the product (compound 64) is obtained as a
solid. mp 204-206C (dec). MS (APCI) M+I: Calcd 393; Found 393. EXAMPLE 12~
1-Etltyl 3-j5-nretJryl 2-(4 piperazirr-I :vl pJrenylarrri~ro)
pvridoj2,3-dJpvrimidur 1 ~ 7 ylJ urea Using the general procedure by which
Example 40 is synthesized. the product (compound 28) is obtained as a
solid. mp 220-222C. MS (APCI) M+I: Calcd 407: Found 407. EXAMPLE I26 ~0 I
~S-Metltyl 1-(4 piperazirr-1 yl plterrvlanrirro) pvridoj2,3-d/pvrinridin-7
ylJ 3 propy! urea Using the general procedure b~~ which Example 40 is
synthesized. the product (compound 111) is obtained as a solid. mp
2?3-23SC. MS (APCI) M+I: Calcd 421: Found 421. 



26 July 2004 WO 01I55147 -67 EXAMPLE 127 PCT/IBO1/00069 A;N Dinretltv!
N=~S-metlrvl 2 ~~4-(1 piperazirrvl)pl~errf'IJ amirroJ pyrido~l,3=
dJpvrimidin-7 yl sulJamide Using the general procedure b~~ ~~hich Example
40 is synthesized. but using dimethyl sulfamyl chloride rather than
cyclohexylisocyanate, the product (compound 71) is obtained as a solid. mp
228-230C (dec). MS (APCI) M+l: Calcd 443: Found 443. EXAMPLE 128 7
Antino-2-nretlrl'Istrljarrt~!=pvridoJ2,3-dJpvrirrtidirre-6-carbrvi3!ic acid
etlrvl ester 10 To a solution of
4-amino-2-methanesulfanyl-pytimidine-~-carboxaldehvde (Example 3) in 10 mL
of tetrahydrofuran is added 0.126 mL ( 1.18 mmol) of ethyl cvanoacetate.
The solution is cooled to -10C, and treated with 2.36 mL (2.36 mmol) of
titanium tetrachloride. To the solution is slowly kidded 0.52 mL (4.72
mmol) of N-methyl morpholine. The reaction is warmed to room 15 temperature
over 2 hours. and partitioned between ethy i acetate and saturated aqueous
ammonium chloride. The organic layer is concentrated to give a solid. which
is triturated with ether to give 0.30 g (96%) of the product as a solid. MS
(APCI) Myl: Calcd 265.1; Found 264.9. EXAMPLE 129 20 7 Amino-2-clrloro
pvrido~2.3-dJpvrimidine-6-carboxylic acid ethyI ester To a suspension of
the product of Example 138 in 50 mL of chloroform is slowly added sulfun1
chtoride. followed by ? drops of ethanol_ The reaction is stirred at room
temperature for 16 hours. poured into ether. and the solid collected to
give 0.50 g (98%) of the product. 25 MS (APCI) M+l: Calcd 253.1: Found
353.1. EXAMPLE 130 7 Anrino-1 ~4 (4 tert brrtoxtcarbonyl piperazin-1 jI)
pherrylanrirro/ pt~rido/l,3 dJp~rinridine-6-carboxylic acid etlrvl ester A
solution of the product of Example 12 and the product of Example 129 30 in
dioxane is heated under retlux for 1.~ hours. The reaction is poured into
26 July 2004 WO 0I/55147 -68 PCT/IBO1/00069 hexane%thyl acetate ( I :1 ).
and the solid is collected. Flash chromatograph~~ using dichloromethane as
eluant gave 0.08 g (16%) of the product as a solid. MS (APCI) M+1: Calcd
494.2: Found 494.1. EXAMPLE 131 2-~4-(4-tert-Buto~Zcarborrvl
piperazirr-1-fI) ;phenfIanrirroJ 7 (3-tert-brrhlureldo)
pvrido~2,3-dJpvrinridine-6-carboxylic acid ethyl ester By substituting the
product of Example 130 in Example 10. 0.0i g (48%) of the product as a
solid is obtained. EXAMPLE 132 10 7 (3-tert-BuhI-ureido) 1-(4
piperazin-I-tI phenvlamirro) pvrldo~2,3 



dJp1'rinridine-6-carbo~~t~lic acid etlry! ester By substituting the product
of Example 131 in Example ~l ~. 0.036 g of the product (compound 113) as a
solid is obtained. mp >300C. EXAMPLE I33 1 ~ I (6-Fluoro-S-nretlry!-2-(4
plperazin-1=vl plrerrylanrirro) ptrido(2,3-dJptrinridin 7 ~IJ-3-isopropyl
area Using the general procedure by which Example 52 is synthesized. but
using 1-(4-amino-2-meth~~lsulfan~~l-pyrimidin-~-yl)-ethanone (Example 3~))
4-(4amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (Example 1
~' ). and 20 isopropyl isocyanate as reagents. the product (compound 114)
is obtained as a solid. mp 208C (dec). MS (APCI) M+1: Calcd 439.?: Found
439.3. E7tAMPLE 134 !-Ct~clolre~~l-3-~2-/4-(3.3-dinretlrfI
piperazirr-I-1'!) plrenvlanrirroJ ptrido/?,3 ?~ dJpvrlnridin-71!i-area
Using the general procedure by ~;filch Example 17 is synthesized. but using
4-(4-amino-phenyl)-2?-dimethyl-piperazine-)-carboxylic acid tert-butyl
ester (Example 96). 0.9s 4 ( 100% ) of the product (compound 1 I S) is
obtained as a solid.   26 July 2004 WO 01155l47 -69 MS (APCI) M~1: Calcd
47.6: Found 47.3. Anal. Calcd for C26H;:1N801-3 HCI~ 1 HBO: C. 51.96: H.
6.37; N. 18.64: Cl. 17.69: HBO. 2.99. Found: C, 52.00: H. 6.-11: I~'. 18a3:
C1. 16.i 1: HBO. 3.06. EXAMPLE 13~ 6-Metlrt~l 1-rrrethvlsrrljanvl
pvridojl,3-dJpt~rimidirr-7 ylanrine PCTIIB01/00069 To a suspension of 2.I8
g (~4 mmol) of 60% oil dispersed sodium hydride in 300 mL of
tetrahydrofuran. cooled to 10C. is added l0.2 g (53.:1 mmol) of
(1-c~~ano-1-methyl-methyl)-phosphonic acid diethyl ester (Synthesis.
19p:516). 10 To~the cooled suspension is added 4.30 g (?~.4 mmol)
of4-amino-'? methanesulfan31-pyrimidine-~-carboaaldeh~de (Ekample 3 j. and
the reaction is stirred at room temperature for 22 hours. The resulting
solution is concentrated and filtered to give a solid. which is v~ashed ith
tetrahydrofuran. dissolved in 1N citric acid. 'and re-precipitated by
adjusting the pH to 8 writh 50% sodium 15 hydroxide. The solid is collected
by filtration to give 1:1 g (21 %1 of the product. mp 26s-?70C. MS (APCI)
M+1: Calcd ?07.3: Found 207.0. EXAMPLE 136 1-Ci~clohe~~J 3-(1
~4-(cis-d,5-dirrretlrtJ piperazirr-1:t~lJ plrerrtlarrrirroj 6-methyl 20
pf~ridojl,3-dJpyrimidin-7 ylf-urea Using the general procedure b~~ ~~hich
Esample 31 is synthesized. but using the product of Example I3~ as the
startin8 material. 0.14 a (4?%) of the product (compound l16) is obtained
as a solid. MS (APCI) M+1: Calcd Q89.6: Found Q89.3. 2~ Anal. Calcd for
C~7H~6'~I801-2.~ HCI-1.~ HBO: C. Q3.80: H. 6.73: N. 18.01: Cl. 14.11: HBO.
4.06. Found: C. Q3.44: H. 6.89: N. 18.46: Cl. l4.60; HBO. 4.48. 



26 July 2004 wo oiJSS~4~ -70 EXAMPLE 13 7 pc~rnBOnooo69 1-tert-Bull~l 3-~1
~4-(cis-3,S-dimetlrvl piperazirr-!-pl) phenvlaminoJ 6-metlrf~l
pyrido(2,3-dJpyrimidin-7 ylf-urea Using the general procedure by which
Example 29 is synthesized, but using the product of Example I35 as the
starting material, 0.26 g (89%) of the product (compound I17) is obtained
as a solid. MS (APCI) M+1: Calcd 463.6: Found 463.3. Anal. Calcd for
C~SH~6N801-2.4 HCl-1.75 HBO: C. ~ I .62; H. 6.91; N. I9.26; Cl. 1.1.63:
HBO. 5.42. 10 Found: C. ~ l.23; H. 6.; N. 18.92: Cl, I4.73; HBO. ~. I 0.
EXAMPLE 138 1-terl ButtI 3 (6-metJr~! 2-(4 piperazin-l :vlj pJrenylaminoj
pyrido~l,3 dJpvrimidin-7 ylj urea Using the general procedure by which
Example 1 ~ is synthesized) but 15 using the product of Example 135 as the
starting material, 1.02 g ( I 00%) of the product (compound 118) is
obtained as a solid. MS (APCI) M+1: Calcd 435.3: Found 435.3. Anal. Calcd
forC23H30N801-5 HCl-1.75 H20: C. 42.60; H. 5.98; N. I7.28; Cl. 27.34; H20,
4.86. 20 Found: C. 42.03; H. 6.04: N: 16.81: Cl. 2'_'.95: HBO. 4.72.
EXAMPLE 139 1-~2 (4-(cis-3,S-Dimetlrvl piperazin-I _fIj
plrerr~IamhroJ-6-nretlryl pvrido~2,3 dJpvrimidin-7 y!/-3-isoprop~l-urea
Using the general procedure by which Example 33 is synthesized, but 25
using the product of Example 135 as the starting material. along w7th
4-(4-amino phenyl)-cis-2.6-dimeth~1-piperazine-1-carbox~-lic acid
tert-butyl ester and isopropylannine as reagents. 0.130 g (100%) of the
product (compound 119) is obtained as a solid. MS (APCI) M+l: Calcd 449.3:
Found 449.3.   26 July 2004 WO 01155147 -71 Anal. Calcd for C24H32N801-3
HCI- I .75 HBO: C. 48.90: H, 6_58: N. 19.01: Cl. I6.04: HBO. ~.3~. Found:
C. 49.03: H, 6.63; N. 18.70: Cl. 16.03; HBO. 5.l9. EXAMPLE 140
PC'TIIBO1/OOO69 5 I-Cvclopropyl-3-(2-J4-(cis-3,S-dinretlrtI piperazin-I
=vl) phentIaminoJ-6-metlrt~l pprido(2,3-dJpvrimidirr-7 ylf-urea Using the
general procedure by which Example 33 is synthesized. but using the product
of Example 135 as the starting material. along with
4-(4-aminophenyl)-cis-2,bdimethyl-piperazine-1-carboxylic acid tert-butyl
ester and 10 c~~clopropylamine as reagents, 0.099 g ( 100%) of the product
(compound I20) is 



obtained as a solid. MS (APCI) M+1: Calcd 447.3; Found 447.3. . Anal. Calcd
for C~4H3pN801: C, 49.83; H. 6.19; N, 19.37; Cl. 18.39; H20, 3.89. 15
Found: C, 49.76; H, 6.23; N, 18.92; Cl, I i.66; H20, 3:06. EXAMPLE 141
1-ten-Bun~l-3-(2 j4-(cis-3,5=dimetlryl piperazin-1 yl) phenvlaminoJ
6-etlrv! pvrido~2,3-dJpyrimidi~r-7 ylf-ttrea Using the general procedure by
which Example I37 is synthesized, but 20 using (1-cyano-propyl)-phosphonic
acid diethyl ester as starting material. 0.34 g (95%) of the product
(compound 121) is obtained as a solid. MS (APCI) M+1: Calcd 477.3: Found
477.3. Anal. Calcd for C26H26N801-3.5 HCl-1 H20: C, 53?6; H, 7.05; N.
19.11: Cl. 1 S.18; H20. 3.07. '?~ Found: C. 53.63: H. 7.31: N. 18.46: Cl, 1
i.32: H20. 3.48. EXAMPLE 142 The folloaing compounds are prepared
essentially according to the procedures described in Examples 1-141 and
shown in Schemes 1-4:   26 July 2004 WO 01l55147  PCT/IB01100069 (a)
1-tert-Butyl-3-[2-(3-chloro-4-piperazin-1-~1-phem~lamino)
pyrido[2.3-d]pyrimidin-7-yl]-urea (compound 2): (b)
1-tent-Butyl-3-[6-fluoro-2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-yl]- urea (compound 3): (c) .1- {
2-[4-(4-Acetyl-piperazin-1-yl )-3-chloro-phem~lamino]
p3rido[2.3-d]pyrimidin-7-yl}-3-tent-butyl-urea (compound 6): (d)
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-fluoro
pyrido(?.3-d]pyrimidin-7-yl}-3-tent-butyl-urea (compound 7): (e)
1-{3-(4-(4-Acetyl-piperazin-1-yl)-phenylamino]-~-methyl 10
pyrido[2.3-d]pyrimidin-7-yl}-3-ten-butyl-urea (compound 8):
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)
pyrido(?.3-d]pyrimidin-7-yl]-3-cyclohexyl-urea (compound 10); (g)
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino] 1~
pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyl-urea (compound 13)` {h)
1-{2-[4-(4-Acetyl-piperazin-1-yt)-3-chloro-phenylamino]
pyrido(3.3-d]pyrimidin-7-y1}-3-cyclohexyl-urea (compound 14): (i)
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-fluoro
pyrido[2.3-d]pyrimidin-7-yl}-3-cyclohexyl-urea (compound 1~); (j)
l-{?-[4-(4-Acetyl-piperazin-I-yl)-phenylamino]-~-methyl 20
pyrido[?.3-d]pyrimidin-7-yl}-3-cvclohexyl-urea (compound 16): (h)
1-(3-Hydroxy-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino)
pvrido[2.3-d]pyrimidin-7-ylJ-urea (compound I7): (1)
1-[?-(3-Chloro-4-piperazin-1-~1-phenylamino)  



pyrido[?.3-d]pyrimidin-7-yl]-3-(2-hydroxy-ethyl j-urea (compound 18): (m)
I-[6-Fluoro-2-(4-piperazin-l-yl)-phenylamino) py
rido[2.3-d]pyrimidin-7-yl]-3-(2-hydroxy-eth~~l )-urea (compound 1_9): (n)
1-(?-Hvdroxy-ethyl)-3-[~-methyl-2-(4-piperazin-1-yl
phenylamino)-p~~rido[2.3-d]p~rimidin-7-yl]-urea (compound 20): (o) 1-;
2-[4-(4-Acetyl-piperazin-1-vl)-phenylamino] 30 pyrido[''.3-dJpyrimidin-7-yl
}-3-(2-hydroxy-ethyl )-urea (compound 21 ): (p) 1-
{3-(4-(4-Acetyl-piperazin-1-yl )-3-chloro-phenylamino]
pyrido[?_3-d]pyrimidin-7-yl }-3-(2-hydroxy-ethyl )-urea (compound 22 ):
26 July 2004 WO 0!/55l47 _73 PCT/IB01/000b9 (q)
1-{2-(4-(4-Acetyl-piperazin-1-yl)-phenvlaminoJ-b-fluoro
pyrido[2.3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea (compound 23): (r)
1-{2-[4-(4-Acetyl-piperazin-I-yl)-phenyiamino]-~-methyl
pyrido[2.3-d]pyrimidin-7-vl}-3-(2-hvdroxv-ethvl)=urea (compound 24): (s)
1-Ethyl-3-(?-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-~~1]-urea (compound 2~): (t)
1-[2-(3-Chloro-4-piperazin-I-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-~~1]-3-ethyl-urea (compound 26): (u)
~1-Ethyl-3-(6-fluoro-2-(4-piperazin-1-yl-phenylamino) 10
ptrido[?.3-d]pyrimidin-7-yl]-urea (compound 27): (v)
I-{2-[4-(:1-Acetyl-piperazin-1-yl)-phem~laminoJ pyrido[3.3-d]pyrimidin-7-yl
}-3-ethyl-urea (compound 29): (w)
I-{2-(4-(4-Acen~l-piperazin-I-yl)-3-chloro-phen~~lamino] 1~
pyrido[2.3-d]pyrimidin-7-~~I}-3-ethyl-urea (compound 30): (x)
1-{2-(4-(.~-Acetyl-piperazin-I-yl)-phenylamino]-6-fluoro
pyrido[2.3-dJpyrimidin-7-yl}-3-ethyl-urea (compound 31): I - {
2-[4-(4-Acen~l-piperazin-I
-yl)-phenylamino]-~-methylpyrido[2.3-dJpyrimidin-~-~-1}-3-ethyl-urea
(compound 32): (z)
I-tert-Butyl-..i-(2-(pyridin-4-ylamino)-pyrido[?.3-d]p~rimidin 20
7-yl]-urea (compound 33): (aa)
1-Cvclohexvl-3-(?-(pyridin-4-vlamino)-pyrido[?. ~-d]pyrimidin 7-yl]-urea
(compound 34): (bb)
I-Ethvl-3-['-(p~~ridin-4-~~lamino)-p~rido[3.3-d]p~~rimidin  7-yl]-urea
(compound 3~): (cc) 1-(Hydrox~~-ethyl)=3-(2-(pyridin-4-~iamino)
pyrido[2.~-d]pyrimidin-7-~~i]-urea (compound 36): (dd)
I-tent-Buts-1-3-[6-fluoro-3-(p~~ridin-=t-ylamino)
p~rido[''.3-dJpyrimidin-7- ~~1]-urea (compound 37): 



(ee) I-Cyclohe~1-3-(6-fluoro-2-(pyridin-4-ylamino) 30
pyrido[?.3-dJpyrimidin-7-~~I]-urea (compound 38): (f~
1-Ethyl-3-[6-fluoro-3-(pyridin-4-ylamino) p~~rido[2.3-d]pyrimidin-7-~~1]-
urea (compound 39):   26 July 2004 WO 01I55147 -74 Pcrnso vooo69 (gg)
1-[6-Fluoro-2-(pyridin-4-ylamino)-pyrido[2.3-d]pyrimidin-7-~~1]
3-{2-hydroxv-ethyl)-urea (compound 40); (hh)
1-ten-Butyl-3-[~-methyl-2-{pyridin-4-ylamino)  pyrido(2.3-d]pyrimidin-7-
yl]-urea (compound 41); (ii) I-Cycloheayl-3-[~-methyl-2-(pyridin-4-ylamino)
pyrido .[2.3-d]pyrimidin-7-yl)-urea (compound 42); (jj)
1-Ethyl-3-(~-methyl-2-(pyridin-4-ylamino) pyrido[2,3-d]pyrimidin-7-yl]-
urea (compound 43); (1:1:)
1-(?-Hydroxy-ethyl)-3-[~-methyl-2-(pyridin-4-ylamino) 10
pyrido[2.3-d]pyrimidin-7-yl]-urea (compound 44); (ll) I
-Cyclohexyl-3-[6-methyl-2-(4-piperazin- I -yl-phenylamino} pyrido
[2.3-d]pyrimidin-7-yl]-urea (compound ~4); (mm)
1-Cyclohe~.-yt-3-[6-cyano-2-(4-piperazin-1-yl-phenylamino)-pyrido 15
[?.3-d]pyrimidin-7-yl]-urea (compound 56); (nn)
1-Cyclohexyl-3-(6-chloro-2-{4-piperazin-I -yl-phenylamino) pyrido
.[2.3-d]pyrimidin-7-y1]-urea (compound 57); (oo)
1-Cyclohexyl-3-[6-fluoro-~-methyl-2-(4-piperazin-1-yi
phenylamino)-pvrido(2.3-d]pyrimidin-7-yl]-urea (compound 58); (pp)
I-Cyclohexyl-3-(6-bromo-~-methyl-2-(4-piperazin-I-yl 20 phenylamino)-
.pyrido(?.3-d]pyrimidin-7-yl]-urea (compound 59); (qq)
1-Cyclohexyl-3-[6-chloro-s-methyl-2-(4-piperazin-1-yl
phenylamino)-pyrido[?.~-d]pyrimidin-7-yl]-urea (compound 60): (rr)
1-Isopropyl-3-(~-methyl-3-(4-piperazin-I-yl-phenylamino} ?5
pyrido[2.3-d]pyrimidin-7-yl)-urea (compound 61): (ss) ~
I-[~-Methyl-?-(4-piperazin-1-yl-phenylamino}
pyrido[2.3-d]pyrimidin-7-yl]-urea (compound 63): (tt)
1-(4-Hydroxy-cyclohe~yl )-3-[?-(4-piperazin- I -yl-phenylamino) pyrido
[?.3-d]pyrimidin-7-vl]-urea (compound 66); (uu)
1-(4-Amino-cyclohexyl)-3-[2-(4-piperazin-I-yl-phenyIamino) 30 pjTido
[2.3-d]pynmidin-7-vl]-urea (compound 67): (vv)
1-(?-Dimethvlamino-ethyl)-~-[2-(4-piperazin-I-yl-phenylamino) 



pyrido [2.3-d]p~~rimidin-7-vl]-urea (compound 68j:   26 July 2004 WO
Q1/55147 _7j_ PCT/IBO1 /04069 (ww)
1-(3-Morpholino-4-yl-propyl)-3-[2-(4-piperazin-1-i~l phenylamino)-pyrido
(2.3-d]pyrimidin-7-yl]-urea (compound 69): (xx)
1-Cyclohexyl-3-[5-methyl-2-(4-piperazin-1-yl-phenylamino) pyrido
[2.3-d]p~~rimidin-7-yl]-thiourea (compound 72): (yy)
N-[2-(4-Piperazin-1-yl-phenylamino)-pyrido[2.3-d]pyrimidin 7-yl]-acetamide
(compound 73); (zz)
4-(7-(3-Cyclohexyl-ureido)-pyrido(2,3-d]pyrimidin-2-ylamino]
benzenesulfonamide (compound 74); (aaa)
1-Cyclohexyl-3-{2-[4-(1-piperazin-1-y1-methanoyl)-phenylamino] 10
pyrido[2,3-d]pyrimidin-7-yl}-urea (compound 75): (bbb)
1-Cyclohexyl-3-[2-(4-fluoro-phenylamino) pyrido[2,3-djpyrimidin-7-yl]-urea
(compound 76): (ccc)
1-(2-{4-[4-(2-Amino-4-methyl-pentanoyl)-piperazin-1-yl]
phenylamino}-pyrido[2,3-d]pyrimidin-7-yl)-3-cyclohexyl-urea (compound 77);
15 and (ddd) 1-(2-{4-(4-(2-Amino-3-methyl-butanoyl)-piperazin-1-yi]
phenylamino}-pyrido[2,3-d]pyrimidin-7-yl)-3-cyclohexyl-urea (compound 78).
EXAMPLE 143 Biological Assat 20 As noted above. the compounds of this
invention are potent inhibitors of cdla, arid accordingly. are useful in
treating and preventing atherosclerosis and other cell proliferative
disorders like cancer that are mediated b~~ such cdk enzymes. The compounds
exhibit excellent inhibiton~ activity against a number of cdk enzymes,
including cdkcdkl/cyclin8. cdk2/cyclinA. cdk2/cvclinE, and 2~ cdk4/cyclinD.
when evaluated is standard assays routinely utilized by those skilled in
the art to measure cdk inhibitory activities. 'Typical assays are carried
out as follows. Ci~clin Depende~rr hip:ase 4 (cdk4) Assay Enzyme.assays for
ICAO determinations and kinetic evaluation are 30 performed in 96-well
filter plates fMiilipore MADVN6~50). The total volume is 0. l mL containinc
a final concentration of 20 mM TRIS   26 July 2004 WO 01/55l47
PCT/IB01/00069 -76 (tris[hydrohymethylJaminomethane). at pH 7.4. ~0 mlvl
NaCI. 1 mM dithiothreitol. 10 mM MgCl2. ?5 ~tM ATP containing 0.25 pCi of
[~2PJATP 20 ng of cdk4. 1 ate of retinoblastoma. and appropriate dilutions
of a compound of the present in~~ention. All components except the ATP are
added to the ~ells. and the plate is placed on a plate mixer for 2 minutes.
The reaction is started b~~ adding ['-'P]ATP. and the plate is incubated
at?~C for l~ minutes. The reaction is terminated by addition of 0.1 mL of
20% trichloroacetic acid (TC A). The plate is kept at 4C for at least 1
hour to alloy; the substrate to precipitate. The ~ells are then ~ashed 6
times ith 0.~ mL of 10% TCA and ~2P incorporation is 10 determined with a
beta plate counter (VJallac Inc.. Gaithersburg, MD). Ct~clirr Depedet
liiase I acrd 2 Assat~s (cdkl/et~cliB, cdJ~2/ciclirrA, cdk?%t~cliE) Enzyme
assays for ICAO determinations and kinetic evaluation are 



performed in a 96-well filter plate (Millipore MADVN60) in a total volume
of 1 S 0.1 mL of 20 mM TRIS (tris[hydroxymethylJaminomethane), at pH 7.4,
50 mM NaCI, 1 mM dithiothreitol, 10 mM MgCl2. 12 mM ATP containing 0.2~ ~Ci
of j~2P]ATP, 20 ng of enzyme (either cdkl/B. cdk2/A. or edk2E). 1 pg
retinoblastoma, and appropriate dilutions of the particular invention
compound. All components except the ATP are added to the wells. and the
plate is placed on a 20 plate mixer for 2 minutes. The reaction is begun by
addition of [~2P]ATP and the plate is incubated at ?~C for 1 ~ minutes. The
reaction is terminated b~~ addition of 0.1 mL of 20% TCA: The plate is kept
at 4C for at least 1 hour to allow the substrate to precipitate. The eIls
are then washed ~ times with 0.2 mL of 10% TCA and ~~P incorporation
determined with a beta plate counter (~allac lnc., 2~ Gaithersburg. MD).
Ctcli Depedet Iiirrase SlplS Prolir~e-directed Protei liiase. Assa3 Source
of enzyme: recombinant baculovirus-infected insect cell sf~-expressed
recombinant cdk~-p2~ complex.   26 July 2004 WO 01/55147 _77_ PCT/IBO 1
/00069 Putt- ose: To e~~aiuate the ability of test agents to inhibit
cdk~lp2~ phosphorylation of Histone H i . Method: Baculovirus-insect cell
His-tagged cdk5/Gtu-tagged p2~ (or GST-p25) enzyme complex is diluted to a
concentration of ~0 ng/?0 pL in Enzyme Dilution Buffer (EDB - ~0 mM
Tris-HCI [pH 8.0]. 10 mM NaCI. 10 mM M~Ch. and 1 mM DTT). A 20 pL sample of
test agent (diluted in EDB) is then combined with 20 pL of the of the final
cdl;~lp?~ enzyme preparation and allowed to stand for ~ minutes at room
temperature. T~ent~~-five microliters of substrate solution containing 11 ~
~tL/mL Histone H 1. 30 uM ATP (vanadate-free). and 10 30 pCi/mL y-~ ~ P ATP
(Amersham) in EDB is then added to the test aeent/enzyme preparation and
shaken at 30C for 4~ minutes. A ~0 ~L sample of the final preparation is
added to 100 mL of 150 mM phosphoric acid on ice for 30 minutes to
facilitate precipitation. The precipitate is then filtered through a
96-well phosphocellulose filter plate and subsequently rinsed 3 times with
7~ mM 1 ~ phosphoric acid. Each well then receives 20 uL of scintillation
cocktail. and the plates are counted for beta emissions using a TriIux
Counter (33P filter protocol). Test samples are compared to Control (no
test anent present: as 0% inhibition) and Baseline level (no enzyme. no
test agent: as 100ro inhibition) beta emissions to determine the percent
inhibition of Histone H 1 phosphorylation. 20 The results of the foregoing
assays for representative invention compounds are presented in Table ?
belov~~. The invention compounds exhibit iC~p values ranging from 0.027 ph1
to >~ uM against cdkl/B, from 0.010 pM to >5 pM asainst cdk2/A. from 0.030
to >~ pM against cdk2 /E. and from 0.004 to >5 ~M against cdk4/D. The most
potent compound overall is compound 9, which 2~ exhibits ICAO values of
0.027 pM. 0.010 uM. 0.020 pM. 0.00 pM, against cdkl/B, cdk2A. cdk?E. and
cdk4D. respectivel~~.   26 July 2004 WO 01/55l47 rcrnsoliooo69 -7sTABLE ?.
Inhibition of Cdks: IC~p (uM)
CompoundCdklBCdl:2/ACdl:2/ECdk4D10.2190.0600.1300.0064>~>>>>1.~S0.4630.1300
.1300.03790.0270.0100.0200.00110.1590.09'_'0.1?~0.0I112~
>>>>>>2.1002g>j>j>>>;
450.5520.040.1100.04~460.070.300>>47>~>>>>>>480.2570.1130.0980.018490.91l0.
5280.470.00500.0690.0220.030.007510.030.0240.0300.0045?0.4720.2130.1360.027
53>j>;>;>;   26 July 2004 WO 01!55l47 PCT/IBO1/00069 -79TABLE 2. Inhibition
of Cdks: IC50 (~M) (cont)
CompoundCdkI/BCdk2/ACdl:2/ECdk4D55>>>5>j0.30064>>>5>5>56~.>>>>>5>>701.4480.
6970.5300.01771>>>j>5>>79>>1.066>5>>800.4610.09?0.2300.46081?.6101
a603.2500.500830.3990.300.3150.05584>>>>>>>85>j>~>5>S86>~>>>>>j87>5>>>5>>88
0.4l80.0430.00.02589>~>>>5>>91>>>~>>0.070g3>;
>>>5>594>>0.1019~>~0.310966.361.1081.0>>970.86?0.2780.34>>   



26 July 2004 WO 01/55I47 PCTIIB01100069 -80TABLE 2. Inhibition of Cdks:
ICSO (~M) (cont) CompoundCdk 1/BCdl:2/ACdl:?;
ECdk4D980.4420.1570.1401.0S0991.810l.01?0.410>1000.2650.130.4/S0.03S10.'3.1
303.S904.S000.16S103>S>S>>>>104>~>S>~0.18S1060.3S00.4401071.7281.9S01.6S00.
0191083.42?.03~3.0S00.06711l>~>S>S>S113>S>J>S3.00O114>>>>>~>S11
S0.0940.02?0.0S
10.007116>S>S3.7S00.313117>S>~4.0000.076118>>>S3.8000.079119>S>j>~1.600130>
S>>>>1.9001? 1>S>5>~0.092 The compounds of this invention also are
inhibitors of the srowth factor receptor. t~~rosine kinase enz~~mes. FGFr
and PDGFr. and of the nonreceptor t~~rosine kinase enn~me. c-Src. Several
of the im~ention compounds have been   26 July 2004 WO 01I55147 -81
PCT/IB01/00069 evaluated via standard assays that measure their abilit<~ to
inhibit tyrosine hinase enzymes. These assays are carried out as follows:
PDGF and FGF Receptor Tyrosine liirrase Assat~s Fuil-length cDNAs for the
mouse PDGF-~3 and human FGF-1 (flg) receptor tyrosine kinases are obtained
from J. Escobedo and prepared as described in J. Biol. Chenr..
1991:262:1482-1487. PCR primers are designed to amplif~ a fragment of DNA
that codes for the intracellular tyrosine I:inase domain. The fragment is
inserted into a baculovirus vector. cotransfected ~ith Ach~fNPV DNA. and
the recombinant virus isolated. SF9 insect cells are infected ~iith the
virus to 10 overexpress the protein. and the cell lysate is used for the
assa~~. Assays are performed in 96- .well plates ( 100 pL/incubationlwell).
and conditions are optimized to measure the incorporation of''P from
y~~P-ATP into a glutamatetyrosine co-polymer substrate. Briefly. to each
well is added 82.~~pL of incubation buffer containing 2~ mM Hepes (pH 7.0).
1 ~0 mM NaCI. 0.1 % Triton X-100. 1 ~ 0.'? mM PMSF. 0.? mM Na3V04. 10 mM
MnCh. and 7~0 pg/mL of Poty (4:1 ) glutamate-tyrosine followed b~~ '_'.~ pL
of inhibitor and ~ pL of enzy me lysate (7.~ pg/pL FGF-TIC or 6.0 ~tgl~tL
PDGF-Th) to initiate the reaction. Following a 10-minute incubation at ?~C.
10 mL of y~2P-ATP (0.4 pCi plus ~0 pM ATP) is added to each well. and
samples are incubated for an additional 10 minutes at ?0 ?~C. The reaction
is terminated by the addition of 100 ~L of 30% trichloroacetic acid (TCA)
containing 20 mM sodium pyrophosphate and precipitation of material onto
glass fiber mats (Vl~allac). Filters are washed 3 times with I S% TCA
containing 100 mM sodium pyrophosphate. and the radioactivit~ retained on
the filters counted in a Vvallac 1?~O Betaplate reader. Nonspecific
activit~~ is defined as radioactivity retained on the filters following
incubation of samples with buffer alone (no enzyme). Specific enz~matic
activit~ (enzyme plus buffer) is defined as total acti~ity minus
nonspecific -acti~~it~~. The % inhibition at ~0 pM is determined. and for
the more potent compounds the concentration of the compound that inhibited
specific activity b~~ ~0% (ICAO) is determined based on the inhibition 30
cune.   26 July 2004 WO 01/55147 -g7 C Src kinase Assa_t PCT/IBO1 /00069
C-Src kinase is purified from baculovirus infected insect cell lysates
using an antipeptide monoclonal antibody directed against the N-terminal
amino acids (amino acids ?-17) of c-Src. The antibody. covalently linked to
0.6~ um latex beads. is added to a suspension of insect cell lysis buffer
comprised of 160 mM NaCI. 60 mM Tris pH 7.6, 1 mM DTT. 1 % NP-40. 2. mM
EGTA. 1 mM sodium vanadate. 1 mM PMSF, I ~glmL each of leupeptin.
pepstatin. and aprotinin. Insect cell lysate containing c-Src protein is
incubated with these beads for 3 to 4 hours at 4C ~;~ith rotation. At the
end of the lysate incubation. the beads are rinsed l0 3 times in lvsis
buffer. resuspended in lysis buffer containing 10% glycerol, and -frozen.
These latex beads are thawed, rinsed 3 times in assay buffer (40 mM Tris.
pH .7.6. ~ mM MgCl2). and suspended in the same buffer. In a Millipore
96-well plate with a 0.65 pm polyvinylidine membrane bottom are added the
reaction components: 10 pL c-Src beads. 10 uL of 2.6 mg/mL poly GluTyr
substrate, 5 ~M 15 ATP containing 0? pCi labeled 32P-ATP, 6 pL DMSO
containing inhibitors or as a solvent control. and buffer to make the final
volume 1?5 pL. The reaction is started at room temperature by addition of
the ATP and quenched 10 minutes later by the addition of 126 ~tL of 30%
TCA. 0.1 M sodium pyrophosphate for 6 minutes on ice. The plate is then
filtered and the wells washed with two 250-mL 20' aliquots of 16% TCA. 0.1
M pyrophosphate. The filters are then punched. counted in a liquid
scintillation counter. and the data examined for inhibiton activity in
comparison to a known inhibitor such as erbstatin. The method is also
described in J. Med Chem., 1994:37:598-609. The tyrosine kinase inhibiton
activity for representative invention 25 compounds evaluated in the
foregoing assays is given in Tabie 3.  



26 July 2004 WO 01I55147 PCTIIBOl/00069 _8;_ TABLE 3. Inhibition of
Tyrosine ICinases; % Inhibition at 50 pi (1C60 [ItM] in parenthesis if
determined) Compound PDGFr FGFr 1 94.4 (0a93) 93.7 g89.811(0.13 I )(0.284
j4~21.967.44617.a19.54710.55;~ 10.03 3 j(0.151 )70(0.536)( 1.1
~)8018.6117(0.081 )(0.061 ) As noted above, the invention also provides
pharmaceutical compositions comprising an invention .compound admixed with
a catTier, diluent, or excipient. The following examples illustrate typical
compositions provided by this invention. E3tAMPLE 144  10 A pharmaceutical
compositions in the form of hard gelatin capsules for oral administration
is prepared using the follo"ing ingredients: Quantit~~ (mg/capsule) Active
compound ?50 Starch powder 200 Magnesium stearate 10 Total 460 The above
ingredients are mixed and filled into hard gelatin capsules in 460 mg
quantities. A t~pical active ingredient is
1-isobutyl-3-[2-i(2-chloro-4piperazin-1-y 1 j-phenylamino
}-pyrido[2.3-d]p~rimidin-7-yl]-urea. The composition is administered from ?
to 4 times a da~ for treatment of postsurgical restenosts.   26 July 2004
WO 01I55147 PCT/IBO1I00069 -s4 EXAMPLE 144a Compositions for Oral
Suspension Ingredient Amount
1-lsoprop~~l-3-[~-methyl-6-bromo-2-(3-ethylpyridin-4- Q00 m~
~lamino)-pyrido-[2.3-d]pyrimidin-7-~1]-urea Sorbitol solution (70% NFj 40
mL Sodium benzoate 1 ~0 mg Saccharin 10 mg Chetn flavor ~0 mg Distilled
water q.s. ad I 00 mL The sorbitol solution is added to 40 mL of distilled
water. and the  pyridopyrimidine is suspended therein. The saccharin.
sodium benzoate. and flavoring are added and dissolved. The volume is
adjusted to 10`0 mL with distilled water. Each milliliter of s~~rup
contains ~ mg of active ingredient. EXAMPLE 144b Tablets Each Containing 60
m~ of Active IneredientActive ingredient60 m~Starch-1 ~ mgMicrocn~stalline
cellulose= ~ mgPolv~im~lp~rrolidone (as 10~o solution in uater)-I m;Sodium
carbox~~methyl starch.~.~ m4Magnesium stearate0.~ mgTalc1.0 m~Total1 U mg
The active in~_redient. starch. and cellulose are passed through a No. 4~
mesh LrS sieve and mixed thorouehlv. The solution of polvvim~ip~rrolidone
is mixed with the resultant powders and then passed through a lro. 14 mesh
US 10 sieve. The granules are dried at ~0C to 60C and passed through a No.
18 mesh L1S sie~e. The sodium carboxvmeth~1 starch. magnesium stearate. and
talc)   26 July 2004 WO 01/55147 _8~_ PCT/IB01/00069 previously passed
through a No. 60 mesh US sieve. are then added to the granules which, after
mixing, are compressed on a tablet machine to yield tablets each weighing
150 mg. A typical active ingredient utilized in the above preparation is
the compound of Example 40 (Compound 1?). This composition is v~~ell-suited
to 



treatment of diabetic retinopath~~. EXAMPLE 144c A parenteral composition
suitable for administration b~~ injection is prepared b~~ dissol~~in~ 100
mg of compound 77 in ?~0 mL of~ 0.9~o aqueous 10 sodium chloride solution
and adjusting the pH of the solution to about 7.0. This formulation is
cell-suited for the treatment of breast cancer. EXAMPLE 144d Preparation,
for Sr~ppositories A mixture of Q00 tng of
1-n-butyl-3-[?-(4-piperazin-1-yl-phem~lamino) 1 ~
pyrido[2.3-d]p~~rimidin-7-yl]-urea and 1500 mg of theobroma oil are blended
to uniformit~T at 60C. The mixture is cooled to 24C in tapered molds. Each
suppositon~ will v~~eigh about 2 g and can be administered from 1 to ?
times each da~~ for treatment of viral infections such as herpes and HIS'.
26 July 2004 WO 01155l47 -86 EXAMPLE 144e PCT'/IB01/00069 Topical
Preparation Ingredient Amount (mg)
1-Cyclohexyl-3-{[2-(4-morpholin-I-yl-phenvlamino)]-~,6- 20
difluoro-pvrido[2.3-d]pyrimidin-7-yl }-ureaPropylene glycol100White
Petrolatum500Cetearvl alcohol~0GlvcenI stearate100PEG 100 stearate
~100Ceteth-?0 Monobasic sodium phosphate 80 Total 1000 The invention
compound is biended to uniformin~ with the other ingredients to make a
thick suspension. The suspension, is applied evenly to an adhesive backed
polymeric film and cut into a 2-inch square. The patch is applied to the
skin of a patient suffering from psoriasis. EXAMPLE 144f Slow Release
Preparation Five hundred milligrams of 7-acetamido-6-bromo-2-[4-(2
diethylaminoethoxy)-phenylamino]pyrido[?.3-d]pyrimidine hydrochloride was
10 placed in an osmotic pump tablet and administered orally to a subject
for treatment and prevention of restenosis. The invention and the manner
and process of making and using it are nou~ described in such full. clear.
concise and exact terms as to enable any person skilled in the art fo which
it pertains to make and use the same. It is to be I S understood that the
foregoing describes preferred embodiments of the present invention. and
that modifications may be made therein without departing from the spirit or
scope of the present invention as set forth in the claims. To particularly
26 July 2004 WO 01I55147 PCT/IBO1/0009 -s ~ point out and distinctly claim
the subject matter regarded as the invention, the following claims conclude
this specification.   26 July 2004 



_88_ CLAIMS What is claimed is: I . A compound of the Formula I R~ R6 N ~ 7
HN"N N y~R . i .) ~ I R- Rs and pharmaceuticall~~ acceptable salts. esters,
amides. and prodrugs .thereof wherein: R2. Ry) R 1 ~. R I'~. and R 1 ~ are
independently hydrogen. ~or lower alkyl, lower alkenyl, or lower alkynyl,
or -ICH~ R12 each of which is optionall~~ substituted with up to ~ firoups
independently selected from halogen. cyano, nitro. -R9. -~1R9RI~, -OR9,
-(CH~)nCO~R9, -(CH?)nSO~RI I. -(CH~)nRl I. _COR9, -CONR~R10. -SO;R9.
-SOaNR~RIO. -SO~R9, -SR9, -PO;R9R1~,-POR9R1~. -PO(NR9R1~)~.-NR9COR1~,
-~tR9CO~R10. -NR9CONR9R10. -NR9SO~R10. or a heterocycle optionall~~
substituted with up to 3 groups independenth~ selected from -R9. -N R9R 1
~. -OR9, -NR9COR1:~. =CORD. -(CH~~)nSO~RI l, . . _ . -(CH,)~R11;   ' 26
July 2004 PCTIIB01/00069 _89_ R~ is halogen. cyano. vitro. -R9, -NR9R10. or
-OR9; R6 is halogen, cyano. vitro) -R9. -NR9R10. -OR9. -CO~R9. -COR9,
-CONR9R10. -Nlt9COR10_ -SO~NR9R10, -SO~R9. -SR9, -P03R9R10. -POR9R10,
-PO(NR9R10)2. or lower alkenyl or lower aihynyl aptionally substituted with
-R9; R8 is H,-CO~RI~. -CORD, -CONR13R14. _CSNR13R14~ (C~R13)NR14R1~.
-SO~R13. _S02813-. -S02NR13R14~ _pp~R13R14. _pORI~Rl4,: or-PO(NRt3Rt4)z)~
R9 and R10 are independentl~~ hydrogen. or lower alkyl. optionall~~
substituted with up to 3 groups selected from the group consistin=. of
halogen_ amino. mono- o~ . dialkylamino, hydroxy, lower alkoxy, phenyl
~-and substituted phenyl. or when taken toeether with the nitrogen to which
the~~ are attached, R9 and Rt form a ring having from 3-7 members up to
four of which may be selected from the~rou~p cnnsistingof O' jC` , O, S and
NRZ, where R2 is hydrogen, lower alkyl. or -CO lower alkyl; RI I is a
heteroarl`I or a heterocyclic group: RI-'' is a c~cloalk~~l. a
heterocyclic. an~an~l. or a heteroaryl group: and   26 July 2004 - -g0_.
tech n independently is 0, 1, 2, or 3. 2. A compound of the Formula II R~
R7 I I R17 / R18. Ra R16 



and pharmaceutically acceptable salts. esters. amides. and prodrugs
thereof, wherein: R7, R13, R14, and R1~ are independently hydrogen. or
lower alkyl) lower alkenyl, lower alkynyl, or -(CH~n R12 each of which is
optionally substituted with up ~to ~ groups independently selected from
haloaen_ cvano_ nitro. -R9. -NR9R10. -OR9. -(CH2)nCO~R9. -(CH~)nSO~RI 1.
-(CH~)rRl 1. -COR9. -CONR9R10. -SO;R9. -SO~NR9Rl0. -SO~R9. -SR9. -POaR9R10.
-POR9R10. -PO(NR9R~10)~. -NR~CORIO. -NR9CO~R10, -~rR9CONR9Rl0. -NR9SO~R10.
or a heterocycle optionally substituted with up to 3 groups independentl~~
selected from -R9. -NR9R10, -OR9, -(CH2)nSO~RI 1. -(CH~)nRl 1    26 July
2004 -91 R? is halogen. cvano, vitro, -R9. -NR9R10. or -OR9: R6 is halogen.
cyano. vitro, -R9. -NR9R10_ -OR9) -CO~R9, -COR9: -CONR9R10. -I`'R9COR10. or
lower alken~l or lower alkyny( optionally substituted tenth -R9: R8 is H.
-CO~R1~. -COR1~. -CONR13R14. -CSNR1~R14. -C~RI3jNR14R1~, _gp~Rl3~ _SO~R1~,
-S02NR13R14, _pO~R13R14~ _pOR13R14_ or-PO(NR~3lt~a)z); R9 and R10 are
independentl~ hydrogen, or lower alk~-l..optionally substituted ~~ith up to
3 groups selected from the group consisting of halogen. amino. mono- or
dialkylamino, hydroxy, lower alkoxy, phenyl and substituted phenyl. or when
taken together with the nitrogen to which they are attached, R9 and Rt form
a ring having from 3-7 members, up to four of which may be selected firom
O: thegroup consisting of ~C\; . , O, S and NR2, where R2 is hydrogen,
lower all;~-i. or -CO lower alkyl: R11 is a heteroan~l or a heteroc~clic
group: R1 ~ is a c~cloalk~~l_ a heterocyclic an aryh or a heteroaryl group;
each n is independents 0, 1, 2, or 3; and R16. Rl~. and R18 are
independenth hydrogen. halogen, amino. mono-or di~.lk~lamino. hydrox~,
lower alkyl. lower alkox~-. cyano, vitro. carboxy: carboxyalkyl.
aminocarbony_ mono- or   26 July 2004  dialkylaminocarbonyl.
all`yicarbon5l. -SO~R9. -SO~NR9Rl~. -S02R9, -SR9, -P03R9R1~, -POR9R10.
-PO(NR9R10)~. -NR9CORI0. -NR9C02R10. -NR9CONR9RI0, o_r ~R9SOZR1~; or Rl6 is
a heterocyclic group containing from 3-7 members, up to 2 of which members
are heteroatoms selected from oxygen and' nitrogen, wherein the
heterocyclic group is unsubstituted or substituted.with 1. ?. or 3 groups
independently selected from the group consisting of halogen, hydroxf,
lov~er alk~1, trifluorometh~'1. loer alko~-y, amino. mono- or diail,~
lamino. aryl. heteroan-I, arylall.-~l, heteroar~lalkyl. heteroarylsulfoml.
heteroanlsulfonylalkyl. heterocyclylalkyl. heterocyclylsulfonyh: and
heterocycI~lsulfon5lallyl.  



3. A cotitpound of the Formula III R6 R'-1 III  Rl9 and pharmaceuticall~
acceptable salts. esters. amides. and prodnrts thereof. wherein: R~ is
hydrogen.~or ' lower alkyl, lower alkenyl, or lower alkynyl, or -ICH~p Rt2
each of which is opuonall~~ substituted~v~xith uprto 3 groups independently
selected from halogen. cyano: nitro. -R9. -'~R9R10, -0R9, -(CH~)nCO~R9.
-(CH~)nSO~RI 1. -(CH~)nRl l, _COR9, -COI`iR9Rl0. -SO;R9. -S02NR9R1~.
-SO~R9. -Slt9,      26 July 2004 -93 _pO~R9Rl~. -POR9RI0. -PO(NR9R10)2~
-NR9CORI0. -NR9CO~RIO. -NR9CONR9RI~. -NR9SO~RIQ, oc a heterocycle
optionally' substituted with up to 3 groups independently selected from
-R9_ -NR9RI0. -OR9. -(CH2)nS0?RI I. -(CH~)nRI I. R? is halogen. cyano.
nitro,-R`~.-NR9RI 0.or -OR9:R6 is halogen. c~~ano. nitro.-R9.-NR9RI0.-OR9.
-CO~R9. -COR9, -CONR9RI0. -NR9CORI0. -SO~NR9R10. -SO~R9. -SO;R9) SR9. -PO;
R9RI0. -POR9RI~) -POfNR9RI~)~. or lower alken~~l.or lower alhynvl
optionalh' substituted with -R9: R9 and RIa are independently' hydrogen. or
lower alk~~l. optionally substituted ~ith up to ~ s~roups selected from the
group consistin~~ of halogen. amino. mono- or dialkylamino, hydroxy, lower
alkoxy, phenyl and substituted phenyl. ~or then taken.together with the
nitrogen to.which they are_ attached, R9 and R~ form a ring having from 3-7
members up to four of which may be selected from the group consisting of
26 July 2004 -94 .0 C , O, S and NR2, where R2 is hydrogen, lower alkyl, or
-CO fo~t~er alkyl; R11 is a heteroary1 .or a heterocyclic group: R1~ is a
cycloalkyl, a heterocyclic. an aryl. or a heteroaryl group: each n is
independently 0, 1, 2, or 3; and Rl ~` is h~-dro~en_ or (il loer alkyl,
loer alkem-1. or lo~er alkynyl. each of hieh is optionally substituted
~~ith~up to ~ groups independently selected from halogen. amino. mono- or
dialkylamino. hydroxy, lower alkoxy. c5ano. vitro, carboxy) carboxyalkyl,
aminocarbonyl. mono- or dialkylaminoearbonyl, lower alhylcarbonyl, -SO;Rg.
-S02NR9R10. -S~02R9, -SR9, -P03R9R10. - .POR9R10, -PO(NR9R10)?, -NR9COR10,
-NR9COZR10. -i R9CONRgRIO, -NR9S02R10, or liil ~ 1_ heteroaryl, arylalkyl.
heteroanlall`yl. cycloalkyl or cycloalkyl-alkyl. where each aryl:
heteroaryl or cycloalkyl group is optionally substituted v~nth up to ~
groups independentl~~ selected from halogen. amino. mono- or dialkylamino:
hydrox~: lower alkox~~. cyano, vitro. carboxy) 



.carboxyalky 1. ~aminocarbon~1. mono- or dialk~-laminocarbomL.
alkylcarbonyh -SO; R9, -SO~R9R10, -SO~NR9R10. -SO~R9. -SR9. -PO~R~9R10,
-POR9R10. -PO(NR91t10)~. =NR9COR10, -NR9CO~R10. -NR9CONR9R1~_ -NR9S02R10.
or (iiil a (CH~In- heterocyclic group containing from 3-7 members, up to
'_-' of fiich members are heteroatoms selected from oxygen = . and
nitrogen.: wherein~the. ~ heterocyclic group i~ unsubstituted .or
substituted v~~th 1. 2. or 3 groups ~independenth- selected from the group
consisting of   26 July 2004 -9a halogen. hydroxy. lower alkyl.
trifluoromethyl. loer alkoxy, amino, mono- or dialkylamino. ar~~l.
heteroan~l. arylalkyl, heteroarylalkyl, heteroarylsulfonyl,
heteroarylsulfonylalkyl. heterocyclylalk~l: heterocycl~~lsulfom~l. and
heterocyclylsulfonylalkyl; and R2 l is hydrogen. lower alkyl. or loer alkyl
substituted ~zith pheny l or substituted phenyl. 4. . A compound of the
Fot~nnula IV .  R6 i~ ~ R 1 -O ~ I V R1~ ~ 18 Hh1 R ~ R19 R16
and.pharmaceuticaliy acceptable salts. esters, amides) and prodrugs
thereof. wherein: R~ is halogen. c~ano. nitro. -R9. -NR9R 10. or -ORg; R6
is halogen. cyano. vitro, -Rg. -1~~R9R1.0_ -OR9. -CO~R9. =COR9, -CONR9R1~.
~-NR9COR1~, -SO~R9R10. -SO~R9. -SO;R9. SR9, -P03R9R l ~) POR9R l ~.
-PO(NR9R 10)2) or lower alkenyi or lover alkynyi optionally.substituted
with -R9: R9-and R1~ are independently hydrogen. or Iower alkyl optionally
substituted with up to 3 groups selected from the group consisting of
halogen_~amino. mono- or dialkylamino, hydroxy. brier alkoxy, phenyl snd
substituted phenyl. . or when taken together with the nitrogen to wfiich
they are attached. R9 and R1~ Form wring having from   26 July 2004 -96 3-7
members, up to four of.uhich ma~~ be selected from O /C\ , O, S, and NR20,
where R'0 is hydrogen. lower alk~-l. or -CO lower alkyl: R1.1 is
heteroari-l or a heterocyclic group: R16. R1 ~. and R1 g are
independentl~.~ selected from halogen. cyano. vitro. -R9~ _NiR9R10, -OR9,
_(CH2)nCO~R9. -(CH,)nSO~RI 1 -(CHi)nRl l _ _COR9, -CONR9R10. -SO~R9.
-SO~I~~R9R10. -SO~R9. -SR9. -PO~R9R1~. -PORgRIO. -PO(NR9R10)~. -NR9COR10.
-NR9CO~R10. -NR9CONR9R10. -NR9S02R10) or a heteroc~-cle optionally
substituted ~tnth up to 3 groups independently) selected from -R9, -NR9R10,
-OR9, -I~TR9COR10. -COR10, -(CH2)nSO~RI t . -(CH2)nRl 1; R 19 is hydrogen.
or (i) lo~er alk~-1.1o~4~er alkenyl. or lower alkynyl. each of ~fiich is
optionall~ substituted with up to ~ groups independently selected from
halogen. amino, mono- or dialkylamino, hvdroxy. lower alkoxy. c~ano. vitro.
carbovy.. carboxyalkyl, aminocarboyl. mono- or diall;vlaminocarbonyl.
lower. allwlcarbonyl. -SO~R9. -SO~NR9R10. -SO~R9. -SR9; _pp~R9R10;
_PORgRIO. -PO(NR9R10)~. -NR9COR10, -1~'R9CO~R10. NR9CONR`~R10, -NRgS02R10.
or fill aryl. heteroanl. anftalkyl. heteroanlalkyl. cycioalkyl_or
c~-cloalkyi-alkyl: fiere each anI. heteroarv_ l or cycloalkyl sroup is
optionally substituted ~~ith up to ~ -groups independently selected from
halogen. amino. mono- or dialkyiamino, hydroxy. lower alkoxy, cyano. vitro.
carboxy) cat~ox~ alf:~~l. aminocarbom1. mono- or dialkmlaminocarbonyl)
aikylcaibonyl. -SO~R9.   26 July 2004 



_97_ -S02R9R10. -SO~NR9R10. -S02R9. -SR9. -PO;R9R10, -POR9R10.
-PO(NR9Rl0)2. -NR9COR10. -NR9CO~R10. -NR9CONR9R1~, -NR9SO~R1~. or (iiil a
(CH~)n- heterocyclic group containing from 3-7 members, up to 2 of which
members are heteroatoms selected f om oxygen and nitrogen. wherein the
heterocyclic group is , unsubstituted or substituted ith 1. 3. or 3 groups
independentl~~ selected from the group consisting of halogen. hydroxy,
lower ali:~1. trifluoromethyl. louver alkox5~. amino. mono- or
dialkylamino. aryl. heteroaryl, .arylalkyi. heteroary lalkyl.
heteroarylsulfonyl. heteroatylsulfonylalkyl_ heterocyciylalkyl,
heterocyclylsulfonyl, and heterocyclylsulfonylalkyl; and R~ 1 is hydrogen.
lower alkyl. or lower alkyl substituted with phenyl or substituted phenyl.
A compound of the Formula V  R6 21 iR V. . R17 R 1 g C=O c . . ' ~!~ R16
Htv R19 . arid the phatmaceuticall~f acceptable salts. esters. amides. and
prodrugs thereof-. wherein: R~ is halogen. c~-ano. nitro. -R9. -NR9R10. or
-OR9: R6 is halogen. cyano. vitro. -R9. -NR9R1 ~. -OR9. -CO~R9. -COR9)
-CONR9R10. -NR9COR10. -SO~NR9R10. -S02R9. -SOJR9, SR9. -P03R9R1~.-POR9Rl~.
-PO(NR9R10)~. or    26 July 2004 -. lower alkenyl or lower alkynyl
optionalh~ substituted with -R9: R16, R1~. and R1s are independently
selected from h~drogen. halogen. cyano, vitro, -R9, -NR9RI0) -OR9,
-(CH~)nCO~R9, -(CH4)nSO~RI l, -(CH2)nRl I . -COR9, -CONR9R1~: -SO~R9.
-SO~NR9R10. -S02R9. -SR9, -PO;R9R1~. -POR9R10. -PO(NR9R10)2. -NR9COR10_
-NR9CO~R10, -NR9CONR9R10, -NR9SO~R I ~, or a heterocycle optionall~
substituted r~-ith up to 3 groups independently selected from -R9. -NR9R I
a, -OR9. -NR9COR1~. -CORL~D. -(CH2)nSO~RI1. -(CH2)nRI 1. Rg'and Rl~ are
independently hydrogen) or Lower ail:31 optionall~~ substituted with up to
3 groups selected from the group consisting of halogen. amino. mono- or
dialkytamino. hydrox5: lower alkoxy. phenyl and Substituted phenyl, or when
taken together with the nitrogen to which the~ are attached, R9 and R l 0
form a ring having from 3-7 members. up to four of which may be selected
from . ~ : the group consisting of /C\ , O, S and NR2, where R2 is
hydrogen, lower alk~-i. or -CO Ion;~er alk~l: R11 is.heteroaryl or a
heterocyclic group: R 19 is hydrogen. or ~ . . f il. lower alkyl. lower
aIkeml. or lower alkynyl. each of which is optionall~ substituted v~rith up
to ~. groups independently selected from halogen. amino. mono- or
dialkylamino. h~drox`'. lower alkoxy, cyano, nitro~ carboxy, carboxyaIkyl)
atrlinocarbonyh mono- or dialkylaminocarbonyl, lower alk~lcarbonyl. -SO;R9,
-SO~NR9R1~. -SO~R9. -SR9.   26 July 2004 -99 -PO;R9R10: -POR9R10.
-PO(NR9R101~. -NR9COR10_ 



-NR9C02R1~. -NR9CONR9R10. -NR9SO~R10. or (ii) aryl, heteroaryl, arylallcyl.
heteroarylalkyl. cycloalkyl or cycloalkyl-alkyl. where each ar~~t.
heteroanI or c~~cloalk~~l group is optionally substituted with up to ~
groups independently selected. from halogen. amino. mono- or dialkylamino)
hydroxy. lower alkoxy. c~~ano. vitro. carbo~. carboxyalkyl. aminocarbonyl,
mono= or dialk~~laminocarbonyl. alkylcarbonyl. -SO~R9. -SO~R9R10.
-SO~NR9R1~. -SO~R9. -SR9. -PO;R9R10, -POR9R10, -PO(NR9R10)~. -NR9COR10.
-NR9CO~R10, NR9CONR9R10, _~9SO~R10, or _ .. , liiil a (CH~)n- heterocyclic
group containing from 3-7 members, up to ? of which members are heteroatoms
selected from oxygen and nitrogen, wherein the heterocylic group-: is
unsubstituted or substituted with I~ 2, or 3 gtnups . independently
selected from the group consisting of halogen. h~droxy. lo~ier alk~ 1.
trilluoromethyl. toer alkoxy. amino. mono- or dialkylamino. an~l_
heteroan-l, ~~anlalkyl. heteroai~lalkvl: heteroarylsulfonyl: heteroary
lsuIfonylalkil. heterocyclylalk~-1. . heterocyclylsulfonyl: or
heterocyclylsulfonylalkyl: and R~~l is htdrogen. louler alk5l. or log;er
alley 1 substituted ~~ith phenyl or substituted phenyl.   26 July 2004 -I
00 6. A compound of Formula VI R5 R6 .~: -~ %~C HI\ Iv N ~'-H or alkyl C=O
_ 8l7 \ Rls Ij,rH VI all.~1 or cv_ cloalkyl ~1 . R2' R2; N , . ~ H or
alkanoyl and the pharmaceuticall~ acceptable salts. esters. amides. and
prodrugs; thereof; ~~herein: R~ is halogen. c~-ano: vitro. -R9, -NR9R 10,
or -O89; ` R6 is halogen, eyano. vitro. -R9. -NR9Rl0. -0R9, -CO~R9. -COR9)
-CONR9R10_ -NR9COR10. -SO~NR9RI0_ -S028.9, -S0389, S89. -P03R9RI0.
-POR9R1~_ -PO(NR9RI0)~. or lower alken~1 or lower alkynyl optionall~
substituted ith -R9; R17 and RIg are independenth selected from halogen,
cvano~ vitro, -R9. -N89810, -OR9~ -(CH~)nCO~R9~ -(CH~)nSO~RI I, -(CH~)nRI
I. -CORg~ -CONR9R I 0~ -S03 89y -SO~NR9R 10, -SO~R9, -S89, -PO~R9R10~
-pOR9R10~-PO(NR9R10)~~ -NR9COR10, -NRgCO~ R I 0~ -NR9CONR9R l 0) -NR9S0~
R.l 0, or a heteroc~cle optionalh substituted with up to ~ groups
independenll~- selected from =R9. -N89810. -O89, -'~R9COR10. -CORIO.
-(CH2)nS07R~11. _(CH~)nRl l; and R~'~' and R-'3 independentlz are h~drogen
or alky1 7. A compound selected from:   26 July 2004 WO 01I55147 -101
PCT/IBO1/00069 1-tent-Buty 1-3-[?-(4-piperazin-1-~~l-phenylamino)
pyrido(2.3-d]pyrimidin-7-yl]-urea; 



1-tert-Butyl-3-(2-(3-chloro-4-piperazin-1-yl-phenylamino)
pyrido[3:3-d]pyrimidin-7-yl]-urea: 1-tent-Butyl-3-(6-fluoro-2-(4-pi
perazin-1-yl-phen~~iamino ) pyrido(2.3-d]pyrimidin-7-yl]-urea:
1-tent-Butyl-3-[~-methyl-?-(4-piperazin- I -yl-phenylamino)
pyrido[''.3-d]pyrimidin-7-yl]-urea: 1- { 2-[4-(4-Acetyl-piperazin-1-yl
)-phenylamino] 10 p~~rido[''.3-d]pyrimidin-7-yl }-3-ten-butyl-urea:
1-{2-[4-(4-Acet<~l-piperazin-1-~-ll-3-chloro-phenviamino] p~~rido
[~.3-d]pvrimidin-7-yl } -3-tent-but<I-urea; 1- ~
2-(4-(4-Acetyl-piperazin-1-yl)-phenylamino]-6-fluoro
pyrido[2,3-d]p~~rirriidin-7-yl }-3-tent-butyl-urea; 15
1-{2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-~-methyl
pyrido[?.3-d]pyrimidin-7-yl }-3-ten-butyl-urea:
1-Cyclohexyl-3-[?-(4-piperazin-1-y(-phenylamino)
p~rido(2.3-d]pyrimidin-7-yl]-urea:
1-[2-(3-Chloro-4-piperazin-1-yl-phenylamino) 20
p1rido[2.3-d]p~rimidin-7-yl]-3-cyclohexyl-urea:
1-Cyclohexvl-3-[6-fluoro-?-(4-piperazin-1-yl-phenylamino)
p~~rido[''.3-d]pytimidin-7-yl]-urea:
1-Cyclohexyl-3-[~-meth~~l-?-(4-piperazin-1-yl-phenylamino)
pyrido[?.3-d]pyrimidin-7-yl]-urea: 25 1-{ 2-[4-(4-Acetyl-piperazin-1-yl
)-phenylamino] pyrido[2,3-d]oyrimidin-7-yl }-3-cyclohex~~l-urea: 1- {
2-[4-(4-Acetyl-piperazin- I -~~l )-3-chloro-phenvlamino]
p~rido('.3-d]p~~rimidin=7-vl } -3-cvclohex~~l-urea: I -;
2-[4-(4-Acetyl-piperazin-1-~~I )-phenyiamino]-6-fl uoro 30 pyrido[3.3-d]py
rimidin-7-yl }-3-cyclohexyl-urea: 1-; 2-[4-(4-Acetyl-piperazin-1-yl
)-phenylamino]-~-methyl p~~rido[?.3-d]p~rimidin-7-yl }-3-cyclohex~~l-urea.
26 July 2004 WO 01/55147 -102_ PCT/IB01100069 1-(2-Hydroxy-eth~~l
)-3-(2-{4-piperazin- l -yl-phemlamino ) pyrido[2.3-d]pyrimidin-7-ylJ-urea;
I-[2-(3-Chloro-4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-vl]-3-(2-hydroxy-ethyl)-urea:
1-[6-Fluoro-2-(4-piperazin-1-yl)-phenylamino)
pyrido(2.3-d]pyrimidin-7-~~l]-3-(2-hydroxy-ethyl)-urea;
1-(?-Hydroxy-ethyl)-3-(~-methyl-?-(4-piperazin-1-~ t
phenylamino)-p~~rido[?.3-d]pyrimidin-7-y1]-urea: 1-{
2-(4-(4-Acetyl-piperazin-1-yl)-phenylamino] 10 pyrido[2.3-d]pvrimidin-7-yl
}-3-(2-hvdroxy-ethyl)-urea: 1-{
2-[4-{4-Acetyl-piperazin-1-yl)-3-chloro-phenylamino]
pyrido[?.3-d]pyrimidin-7-y 1 }-3-(2-hydroxy-ethyl)-urea: 



1- { 2-[4-{4-Acetyl-piperazin-1-y 1 )-phenylamino]-6-fl uoro
pyrido[2,3-d]pyrimidin-7-yl}-3-(2-hydroxy-ethyl)-urea; 15
I-{2-[4-(4-Acetyl-piperazin-I -yl)-phenyiamino]-~-methyl
pyrido[2,3-d]pyrimidin-7-yl }-3-{3-hydroxy-ethyl)-urea:
1-Ethyl-3-[2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pvrimidin-7-yl]-urea:
I-[2-(3=Chloro-4-piperazin-1-yl-phenylamino) 20
pyrido[2.3-d]pyrimidin-7-vl]-3-ethyl-urea:
1-Ethyl-3-[b-fluoro-2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-.7-yl]-urea;
1-Ethyl-3-(~-methyl-2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-yl]-urea: 25 1-{2-[4-(4-Elcetyl-piperazin-1-yl
)-phenylamino] pyrido[2.3-d]pyrimidin-7-yl }-3-ethyl=urea: 1- {
2-[4-(4-Acetyl-piperazin-1-yl)-3-chloro-phenylamino]
pyrido[?.3-d]pyrimidin-7-yl } -3-ethyl-urea: I -{
?-[4-(4-Acetyl-piperazin-1-yl ~phenylamino]-b-fluoro 30
pyrido(3.3-d]pyrimidin-7-yl }-3-ethyl-urea: 1-{
2-[4-(4-Acetyl-piperazin-1-yl)-phenylamino]-~-methyl
pyrido[?.3-d]pyrimidin-7-y 1 }-3-ethyl-urea:
1-tent-Butyl-3-(2-phenylamino-pyrido(?.3-d]pyrimidin-7-yl)-urea:   26 July
2004 WO 01155l47 -IO3 rcTnsoiiooo69
1-tert-But<~I-3-[2-(4-fluoro-3-methyl-phenylamino)
pyrido[2,3-d]pvrimidin-7-yl]-urea;
1-(4-Chloro-phenyl)-3-[2-(4-fluoro-3-methyl-phenvlamino)
p~rido(2.3-d]p5rimidin-7-yl]-urea:
1-Isopropyl-~-['-(4-piperazin-1-yl-phenylamino )
pyrido[2.3-d]pyrimidin-7-y1]-urea: 1-tent-Butyl-3-{
2-[4-(cis-3,~-dimethyl-piperazin-1-yl ) phenvtamino]-ptrido
[?.3-d]pyrimidin-7-yl }-urea;
1-Cyclohexyl-3-{?-[4-(cis-3,5-dimethyl-piperazin-1-vl) 10
phenylamino]-pyri~o [?.3-d]pyrimidin-7-yl }-urea:
1-Cyclopentyl-3-[2-(4-piperazin-1-vl-phenylamino)
pyrido(2.3-d]pyrimdin-7-yl]-urea; 1-Cyclohexyl-3-;
3-[4-(cis-3,5-dimethyl-piperazin-1-yl)
phenylamino]-6-fluoro-pyrido[2,3-d]pyrimidin-7-yI }-urea: 15
1-Cyclopentyl-3-[~-methyl-2-(4-piperazin-1-yl-phenylamino)
pyrido[2,3-d]pyrimdin-7-yl]-urea:
1-Cyclohexyl-3-[6-methyl-2-{4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-yl]-urea;
1-Cvclohexyl-3-[6-bromo-2-{4-piperazin-1-yl-phenylamino) 30
pyrido[?.3-d]pyrimidin-7-yl]-urea;
1-Cyclohexvl-3-[6-c~~ano-2-(4-piperazin-1-yl-phen~lamino) 



p~~rido(?.3-d]pyrimidin-7-yI]-urea:
1-Cvclohexyl-3-[6-chloro-2-(.~-piperazin-1-yl-phenylamino)
pyrido(2.3-dJpyrimidin-7-yl]-urea: ~ 5 1-Cyciohexv
1-3-(6-fluoro-~-methyl-?-(4-piperazin-1-yl
phenvlamino)-pyrido(2.3-d)pyrimidin-7-yI]-urea;
1-Cyclohexvl-3-[6-bromo-~-methyl-?-(4-piperazin- I -yl
phenylamino)-pyrido(2.3-d]pyrimidin-7-yl]-urea:
1-C~~clohexyl-3-(6-chioro-~-methyl-?-(4-piperazin-1=yl 30
phenylamino)-pyrido[?,3-d]pyrimidin-7-yl]-urea;
1-Isopropyl-3-(~-methyl-2-(4-piperazin-1-yl-phemlamino )
p~~rido(2.3-d]p~rimidin-7-vl]-urea:   26 July 2004 WO 01l55147 -104
PCT/(B01/00069 1-Ethyl-3-(~-methyl-2-(4-piperazin-1-yl-phenylamino}
pyrido[2.3-d)pyrimidin-7-yl]-urea;
1-[5-Methyl-2-(4-piperazin-1-yl-phenylamino) pyri do [2.3-d] pyrimi
din-7-yl ]-urea: 1-Methyl-~=[~-methyl-?-(4-piperazin-1-yl-phen~lamino )
pyrido[?.3-d]pyrimidin-7-yl]-urea: 1-C~~clohexy
1-1-methyl-3-(2-(4-piperazin-1-vl-phenylamino)
p~rido[''.3-d]pyrimidin-7-yl]-urea;
1-(4-Hydrox~~-cyclohexyl)-3-[2-(4-piperazin-1-~~l-phenylamino) 10 pyrido
(3.3-d]pyrirriidin-7-yl]-urea:
1-{4-Amino-c~~cloheayl)-3-[2-(4-piperazin-1-yl-phem~lamino) pyrido
[?.3-d]pyrimidin-7-yl]-urea;
1-(2-Dimethylamino-ethyl)-3-[2-(4-piperazin-1-yl-phenylamino) pyrido
[2.3-d]pyrimidin-7-yl]-urea; 1 ~ 1-(3-Morpho
lino-4-yl-propyl)-3-[2-(4-piperazin-1-yl
phenylamino)-pyrido[?.3-djpyrimidin-7-yl]-urea; 3-Cv cloheayl-i
-methyl-1-[2-(4-piperazin-1-yl-phenylamino)
pyrido[2_3-d]pyrimidin-7-yl]-urea: N.Ir'-Diriiethyl-N'-(~-methyl-2-[(4-(
1-piperazinyl)phenvl]-amino] 20 p~rido(?.3-d]pyrimidin-7-yl]-suIfamide:
1-C~~clohexyl-3-[~-methyl-3-(4-piperazin-1-~~l-phenylamino}
pyrido[2.3-d]pvrimidin-7-yl]-thiourea:
N-(2-(4-Piperazin-1-yl-phenylamino)-pyrido(2.3-d]pyrimidin 7-y
l]-acetamide: 2~
4-[7-(3-Cvclohexyl-ureido)-pyrido[2.3-d]pyrimidin-2-~lamino] benzenesul
fonamide: I-C~~clohexyl-3-{?-[4-( i-piperazin-1-yl-methanoyl)-phenylarnino]
pyrido[?3-d]pyrimidin-7-yl l-urea; 1-Cvclohe~yl-3-[3-(4-fluoro-phenylamino)
30 pyrido[2.3-d]pyrimidin-7-yl]-urea: 1-(3-;
4-[4-('_-'-Amino-4-methyl-pentanoyl)-piperazin-1-yl]_ 



phem~lamino,'--pyrido[?.~-d]p~ rimidin-?-yl )-3-cvclohexvl-urea: and   26
July 2004 WO 01I55147 -10;_ PCT/IB01100069 1-(2-i
4-[4-(?-Amino-3-methyl-butanoyl )-piperazin- ) -yl ] phenylamino
}-pyrido[2.3-d]pvrimidin-7-~~l )-~-c~clohex~~l-urea. 8. A compound selected
from: 1-tent-Butyl-3-(2-(pyridin-4-~~lamino)-p~rido[?.3-d]p~~rimidin 5
7-~I)-urea: 1-C~-clohexvl-3-[?-(pyridin--~-ylamino)-p~~rido[?.3-d]p~rimidin
7-~~I]-urea: 1-Ethyl-3-[3-(pyridin-4-ylamino)-pyrido[2.3-d]p~~rimidin 7-~-1
]-urea: I 0 I -(Hydrox~~-ethyl )-3-(2-(p~~ridin-~-ylamino)
pyrido[2.3-d]pvrimidin-7-yl]-urea: I
-tent-Butyl-3-[6-fluoro-2-(pyridin-~-ylamino)
pyrido[''.3-d]pyrimidin-7-yl]-urea:
I-Cyclohex~1-3-[6-fluoro-2-(p~ridin-4-ylamino) I ~
pyrido[2.3-d]pyrimidin-7-yl]-urea:
I-Ethyl-3-[6-fluoro-2-(p~~ridin-4-~lamino)-pyrido[?.3-d]pyrimidin
7-~1]-urea: I-[6-Fluoro-2-(pyridin-4-vlamino )-pyrido['.3-d]pyrimidin-7-yl]
3-(?-hvdroxv-ethyl )-urea: 20
1-tent-Butyl-:-[~-methyl-2-(p~~ridin-4-~~lamino )
pyrido['.3-d]p~rimidin-7-yl]-urea:
I-C~clohex~1-3-[~-methyl-?-(p~ridin-4-~lamino) pyrido[''
~-d]pyrimidin-7-vl]-urea: 1-Ethyl-3-[~-methyl-2-(p~~ridin--E-~~ lamino ) 2~
pyrido[?3-d]pytimidin-7-yl]-urea: and
I-(?-Hydrow-ethyl)-3-[~-methyl-?-(p~ridin--t-vlamino)
p~rido('_'.3-d]p~~rimidin-7-~~I ]-urea. 9. A compound selected from:
4-~-~-[7-(3-tent=Butyl-ureido)-p~rido['?..i-d]pvrimidin-2-~lamino] 30
phem~l;-piperazine-1-carbox~lic acid ten-but~1 ester:   26 July 2004 - l06
4-{4-(7-3-Cyclohexyl-ureido)-py rido[3.3-d]pyrimidin-3-~ laminoj
phenyl}-piperazine-I-carboxylic acid tert-butyl ester: I
-(3-Hydroxy-propyl)-3-[2-(4-piperazin- I -yl-phenylamino )
pyiido[?.3-d]pyrimidin-7-yl]-urea: I -((S)- I
-Hydroxymethyl-3-methyl-butyl)-3-[2-(4-piperazin- I -~~l
phem~lamino)-pyrido[3.3-djpyrimidin-7-yIJ-urea:
4-Methyl-piperazine-I-carboxylic acid [2-(4-piperazin-I-vl 



phemlarnino)-pyrido[2.3.-d]pyrimidin-7-yl]-amide;
3-[3-(4-Piperazin-1-yl-phenyiamino)-p~~rido[2.3-d]pyrimidin-7-ylj
1.1-dipropyl urea: Piperazine-I-carboxylic acid
[2-(4-piperazin-I-yl-phenylamino)= pyrido[?.3-djpyrimidin-7-ylj-amide:
I-{(R)-I-Hydroxymethyl-2-methyl-propyl) ~-[2-(4-piperazin-I-yl
phenylamino)-pyrido[2.3-djpvrimidin-7-yI]-urea; I .I
-Bis-(2-hydroxy-ethyl)-3-[2-(4-piperazin-I -y1-phenylamino)
pyrido[23-djpyrimidin-7-yl]-urea: I
-[6-Bromo-2-(4-piperazin-1-yl-phenylamino)-pyrido[2.3
djpyrimidin-7-yl]-3-tett-butyl-urea: 1-[6-Bromo-2-(4-piperazin-I
-~1-phemlamino)-pyrido[?.3 djpyrimidin-Z-ylj-3-methyl-urea:
l-{6-Bromo-2-[4-(cis ~.~-dimethyl=piperazin-I-yl)-phenylamino]
pyrido[?.3:djpyrimidin-7-yl [-3-tert-butyl-urea: i
-[2-(4-Fluoro-phenylamino)-pyrido[?3-d]pyrimidin-7-ylj-3-(3
morpholin-~-~~1-prop~I )-urea: I
-[?-(4-Fluoro-phenylamino)-pyrido(''.3-d]pyriinidin-7-yl]-3-(2
tiydroxy-ethyl )-urea; I
-(?-Amino-ethyl)-3-[?-(~$-fluoro-phenylamino)-pyrido[2,3
djp~rimidi~-7-~I]-urea:   26 July 2004 -107
1-Cyclohexyl-3-{2-[4-(3.3-dimethyl-piperazin-1-vl)-phenyiamino]
6-fiuoro-pyrido(2.3-rl]pyrimidin-7-y! }-urea:
1-tent-Butyi-3-{2-[4-(cis-3.5-dimethyl-piperazin-1-yi }
phenylamino]-6-fluoro-pyrido[2,3-d]pyrimidin-7-yl }-urea:
1-{2-[4-{4-Acetyl-piperazin-1-yl)-phenylamino]-pirido[?.3 d]pyrimidin-7-yl
}-3-(3-morpholin-4-yl-propyl)-urea:
1-tent-Butt-t-~={6-chloro-2-(4-(cis-3.5-dimethyl-piperazin-1-y l) pheny
lamino]-p~ rido[2,3-d]pyrimidin-7-yl } -urea; 3-Cyclohexyl-1-{
2-[4-(cis-3.5-dimethyl-piperazin-1-yl)
phenylamino]-p~~rido[2.3-d]pvrimidin-7-yl }- i -methyl-urea:
3-Cyclohexvl-1-ethyt-1-(2-(4-piperazin-1-yl-phenylamino)
pyrido[2.3-d]pyrimidin-7-yi]-urea; 3-tent-Bury
1-1-{2-(4-(cis-3,5-dimethyl-piperazin-l -yl)
phenylamino]-pvrido[2,3-d]pyrimidin-7-yl}-1-ethyl-urea:
1-[5-Methy1-2-(4-piperazin-1-yl-phenylamino)-pyrido [2.3
d]pyrimidin-7-yl]-3-propyl-urea;
7-(3-tert-Butyl-ureido)-?-(4-piperazin-1-yl-phenviamino)
pvrido[23-d]pyrimidine-b-carboxylic acid ethyl ester,
1-[6-Fluoro-~-methyl-3-(4-piperazin-1-yl-phenylamino) pycido[3
~-d]pynmidin-7-yl]=3-isopropvl~urea; 1-Cyclohex~~l ~-{?-[4-(3
~-dimethyl-piperazin-1-vl)-phen~~lamino] pyrido[2.3-d]pyrimidin-7-yl
}-urea; 1-Cyclohexyl ~-{2-[4-(cis-3.5-dimethyl-piperazin-1-yl) 



phenylamino]-G-methyl-pvtido[2.3-d]pyriinidin-7-yl }-urea: 1-tert-But~~l
~-{3-[4-(cis-3.~-dimethyl-piperazin-1-vl)= phem~laminoj-6-methy
1-pyrido[?.3-d]p~rimidin-7-yt }-urea;
1-tert-B.ut~-1-3-[6-methyl-2-(4-piperazi n-1-yl )-phenylam i no )
pyrido(2.3-d]p~rimidin-7-yl]-urea;
1-{2-[4-(cis-3.5-Dimethyl-piperazin-1-yl)-phenylamino]-6-meth~~l
p~rido~?.3-d]p~rimidin-7-yl; -3-isopropy l-urea;   _. _ . . . , , , ,. . .
. .. .,.,.. . 26 July 2004 -losI -C~~clopmpyl-3 -{ 2-(4-(cis-3.~-dimeth~~
l-piperazin-1-~I ) phen~~laminoJ-6-methyl-pirido[?3-d]p~rimidin-7-~I}-urea:
and i-teit-Butyl-3-(2-(4-(cis-3_5-dimethyl-piperazin- I
-~l)phen~~taminoJ-6-eth~1-pyrido[?.3-djpvrimidin-7-~I }-urea. 10. A
pharmaceutical composition comprising a compound selected from . ~ ~ Ciaim
I admixed ith a pharmaceutically- acceptable carrier diluent. or __ ...__ _
___._.... _ ._ _ e~`cipicnt. . . .   26 July 2004 -i09 11. Use of a
therapeutically effective amount of a compound according to Claim 1 for the
manufacture of a medicament for controlling proliferative disorders
selected from the group consisting of cancer, psoriasis, vascular smooth
muscle proliferation associated with disorder selected from the group
consisting of atherosclerosis, postsurgical vascular stenosis, and
restenosis in mammals. 12. Use of a compound selected from Claim 1 for the
manufacture of a medicament for inhibiting a cdk enzyme. 13. The use of
Claim -12) wherein the cdk is cdk 1. 14. The use of Claim 12, wherein the
cdk is cdk 2. 15. The use of Claim 12, wherein the cdk is ckd4. 16. Use of
a compound selected from Claim 1 for the manufacture of a medicament for
inhibiting a growth factor-mediated tyrosine kinase. 17. The use of Claim
16) wherein the growth factor-mediated tyrosine kinase is platelet derived
growth factor (PDGF). 18. The use of Claim 16, wherein the growth
factor-mediated tyrosine kinase is fibroblast factor (FGF). 19. Use of a
therapeutically effective amount of a compound selected from Claim 1 for
the manufacture of a medicament for treating a subject suffering from
diseases caused by vascular smooth muscle cell proliferation. 20. Use of a
therapeutically effective amount of a compound selected from Claim 1 for
the mariufacture of a medicament for treating a subject suffering from
cancer. 21. Use of a therapeutically effective amount of a compound
selected from Claim 1 for the manufacture of a medicament for treating a
subject suffering from cancer related from breast cancer, large cell
carcinoma) pancreas, colon, melanoma, lung) and leukemia. .A.A.A
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